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ABSTRACT OF THE DISSERTATION

FEEDING THE PERIPHERY: Modeling Early Bronze Age Economies and the
Cultural Landscape of the Faynan District, Southern Jordan

by

Adolfo A. Muniz
Doctor of Philosophy in Anthropology

University of California, San Diego, 2007
Professor Thomas E. Levy, Chair

The current study investigates the evolution of southern Levantine societies
during the Early Bronze Age (ca 3600 – 2000 BCE). This study contributes to the
reinvestigation of the food systems concept, a concept that addresses the interconnectivity
of subsistence strategies and the larger natural and social environment.

Investigating

complex social processes within a food systems approach is not a new concept, but few
systematic frameworks have modeled the scope and structure of varying levels of systems
-- food, social and environmental -- as an integrated whole. The theoretical foundations
of the food systems concept draws on systems theory to model social organization,
procedures, activities, and technologies that human groups use to extract matter and
energy from their environment. Agents and cultural transmission are key components to
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social evolution.

This model draws attention to the agents responsible for making

choices within their social structure.

Many of these choices and decisions are

epiphenomenal, but some are incorporated into their everyday practices, are transmitted
over time and space, and result in change. Finally, the model incorporates data from the
Wadi Faynan region in southern Jordan with site faunal data from the Early Bronze I (ca.
3600 – 3300 BCE) village of Wadi Fidan 4 and the Early Bronze III/IV (ca. 2700 – 2000
BCE) village of Khirbat Hamra Ifdan. Analytical methods applied to each case study
assemblage clarify the relationship between humans and the animals used for food and
secondary products within their social and natural environment. Archaeological and
faunal investigations reveal the beginnings of specialized food production occurred at the
village settlement of Wadi Fidan 4 in the EBIa. While archaeological evidence for the
EBII period is lacking in this region, the EB III site of Khirbat Hamra Ifdan represents
the largest copper manufactory in the Near East. The intensification of production at this
site was accompanied by an intensification of food resources. Feeding the inhabitants at
the site resulted in the exploitation of domestic and wild animals both at the local and
regional level. This type of exploitation pattern continues during the EB IV, a period of
social collapse, although at a lesser scale.

In the Faynan region during the entire

sequence of Early Bronze Age, subsistence strategies reflect a more specialized herding
economy within this specialized copper producing region then previously believed.
Additionally, synthesis of the case studies disclose this localized, marginal, and
peripheral area along the rift valley played a larger role in the formation of regional
alliance networks. The case studies utilized in this research fill a significant gap in our
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understanding of the nature of societies in the Faynan district of this important copper
production region of the southern Levant.

xxxi

CHAPTER 1: SUBSISTENCE STRATEGIES AND URBAN-RURAL
PASTORAL SOCIETIES AS AN ASPECT OF SOCIO-CULTURAL
CHANGE
1.0. Conceptualizing Socio-cultural Change
This study concerns protohistoric socio-cultural change in the mid 4th and 3rd
millennium BCE in the southern Levant. This era encompasses the Bronze Age (EBA;
ca. 3600 BCE – 2000 BCE) cultural period-when urbanization first appears in this region.
Unlike other archaeological studies in this region, this study differs by incorporating
methods and theory from zooarchaeology, systems theory, food systems, and agency
theory to diachronically and synchronically model socio-cultural evolution in this region.
Without taking a deterministic approach, this study is especially important because it
examines social evolution in terms of environmental constraint and allowance within the
subsistence economy during phases of increasing and decreasing social complexity at the
time of the first “urban revolution” in the southern Levant. The environment provides
both boundaries and opportunities that change over time in two ways- through
geophysical and climatic processes and through agential behavior or human interaction.
The argument is made that identifying change in localized regional subsistence patterns
provides a framework for explaining linkages within the larger systems and the sociopolitical structure. Therefore, the approach taken in this study is that by incorporating
zooarchaeological studies into this framework it is possible to examine the interpolation
between environmental and social factors. It is also argued that the distribution and
patterning of animal bones provides a manageable methodology and a readily available
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dataset to pinpoint regional and temporal patterns of human behavior and their uses of
available animal resources.

1.1. Protohistoric Socio-Cycling and Subsistence Strategies
The socio-economic processes that occurred in the Early Bronze Age in the
southern Levant are characteristic of a larger system of oscillating cycles of increasing
complexity and disintegration that persisted in this area from the beginning of the PrePottery Neolithic (ca. 8000 BCE) up through modern times. There is a corresponding
relationship between the oscillating cycles of societies and the subsistence strategies
implored by its members. Woven within the social fabric of this era, socioeconomic
change is reflected in the shifts from autonomous village settlements to complex urban
civilizations, toward a mixed rural-pastoral society and a shift back to urban systems
(Dever 1998; Fall, et al. 2002; Finkelstein 1998; Joffe 1991; Levy 1996, 2003a). These
cyclical processes woven with the urban-rural-pastoral system were fuelled by other
short-term

local

events,

distant

interventions

and

migrating

foreign groups responding dynamically to various climatic, political, economic or cultural
influences (Dever 1998; Finkelstein 1995, 1998; Richard 1987). The dynamic cycles of
increasing complexity and disintegration in this region are further accentuated in the
archaeological record by the trends of alternating processes of sedentarization and
nomadization (LaBianca 1990) of indigenous groups reflected in the urban-rural pastoral
system of the EBA (Falconer 1994). These processes are in direct correlation linking
fluctuations in food intensity levels, local-level political organization, and the larger
world system and are directly influenced by the locally kin- related groups and the ability
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of these groups to adapt within the larger system (LaBianca and Younker 1998).
Identifying the traces of the various types of social organization and institutions in the
archaeological residues is not a simple task.
The identification of archaeological residues left by certain social groups,
particularly when completely nomadic, are problematic (cf. Finkelstein 1992; Finkelstein
and Perevolotsky 1990; Rosen 1992). However, when a group’s activities become
circumscribed or localized, the probability of identifying archaeological residues increase
(Frendo 1996; Levy, Adams and Muniz 2004). By classifying the socioeconomic state of
a given society and its place along the urban-rural-pastoral continuum, it is possible to get
at the local processes responsible for social and economic change. By tracing shifts in
subsistence strategies, the resilience of a socio-economic system and the degree of
adaptation practiced and allowed by any particular system can be measured (Esse 1991).
Tracing these shifts by analyzing their archaeological residues can reveal insights into the
nature of the subsistence system that produced them.

One approach is through

investigating the food system of a particular community to identify processes associated
with production and consumption revolving around the various degrees of
sedentarization, nomadization, agricultural yields and animal husbandry that would have
driven social complexity. This is especially applicable to the southern Levant and the
Early Bronze Age when major social evolutionary transformations took place.
Research concerning the relations between agriculturalists and pastorals has
stressed the symbiotic nature of these societies (O. Bar-Yosef and A. Khazanov 1992;
Barfield 1993; Clutton-Brock 1989; Cribb 1991; Dyson-Hudson 1972; Khazanov 1994;
Levy 1983; Salzman and Sadala 1980). As Esse points out (1991: 163), “agriculture and
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pastoralism are not necessarily evolutionary stages but are concrete strategies of resource
extraction, management, and production that are bound up within the social fabric”. As
opposed to viewing pastoralists and agriculturalists as practicing separate and distinct
subsistence strategies, they are now viewed as two poles on a continuum marked by fluid
and flexible roles of both pastoralists and farmers (cf. Khazanov 1994). The effects of
agriculture on society, particularly in the Near East, has been established since Gordon
Childe (Childe 1951) coined the term Neolithic Revolution (examples: Bar-Yosef and
Belfer-Cohen 1989; Bar-Yosef and Meadow 1995; Binford 1968; Braidwood and Howe
1960; Cowan, et al. 1992; Higgs and Jarman 1969; Vita-Finzi and Higgs 1970). In the
southern Levant (Kislev, et al. 2006; Liphschitz 1989; Weiss, et al. 2006; Zohary 1992;
Zohary and Spiegel-Roy 1975; Zohary 1962), studies of the various founder crops,
consisting of cereals, pulses, and other, and fruit crops provide clues to investigating the
agricultural systems that persisted prior, during, and after the Early Bronze Age. For a
detailed description of the different types of plants utilized in the southern Levant during
the Chalcolithic and Early Bronze periods, see Grigson (1998).
As with agriculture, herding and pastoralism, in its diverse forms (Khazanov
1994), has played a vital role in the Near East since the onset of domestication during the
Neolithic period.

In certain areas and at certain times, pastoralism was the dominate

subsistence strategy that fluctuated in importance; however, the consensus is that
pastoralism as always been an integral part of Near Eastern society (Adams 1974b; O.
Bar-Yosef and A. Khazanov 1992; Barfield 1993; Clutton-Brock and Grigson 1984;
Cribb 1991; Dyson-Hudson 1972; Flannery 1969; Marx 1977; Salzman and Sadala
1980).

Similarly, ethnographic accounts (Barth 1965; Cribb 1991; Tapper 1974)
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illustrate that the scale and nature of nomadism and sedentism may be a fluid trait of a
community, the extent of which may be dictated by factors including land availability and
ownership, tribal affiliations, political stability and policy and demographics.

1.2. Urban-rural Societies and Subsistence Strategies

While these studies provide the foundations for examining and tracing the shifting
patterns of the dominate subsistence strategy, the difficulties lie in correlating them
archaeologically with the specific factors mentioned above, particularly in prehistoric or
protohistoric societies. In the southern Levant, the problem of detecting these processes,
predominantly within the cycles of urbanism and pastoralism during the EBA, is further
enhanced, give that by the Early Bronze Age, the ‘Mediterranean economy’ was in place
and the full range of pastoral strategies had evolved. Similarly, Esse (1991:173) argues
that during the third millennium in Palestine, the entire spectrum of subsistence modes
from agriculture to pastoralists can be identified and probably practiced at the same time
throughout at least half of the millennium.
While it is generally accepted that the first urban revolution occurred during the
EBA in the southern Levant (Broshi and Gophna 1984; Falconer 1994; Gophna 1998;
Joffe 1991; Kemp 1983; Kempinski 1978; Thomas E. Levy and Edwin C.M. van den
Brink 2002; Richard 1987, 2003), the archaeological indicators of urbanization may lead
to incorrect observations. As Falconer (1994: 320) and Falls et al. (1998: 107-108)
correctly observe, studies that focus specifically on architecture as an indicator of urban
complex settlements can lead to an urban bias by drawing focus away and allowing for
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basic comprehension of village economies and their fundamental roles in the integration
or disintegration of early civilizations. This view lead to a reassessment of settlement
patterns in the southern Levant that revealed Early Bronze Age settlements were not
characteristically ‘urban’ (Falconer 1994: 320). His interpretation of the data concluded
that while the populations of larger town were more significant along the coast and in the
extreme north, rural small villages were more frequent and predominated in the interior
of the southern Levant (Falconer 1994; Falconer and Savage 1995: 55; Fall, et al. 2002:
111-114).

The observations by Falconer and his colleagues concerning EBA societies

are important as they draw attention to the importance of rural village agrarian economies
and their long-term continuity within the cycles of discontinuous urbanization in the
southern Levant, therefore yielding the best evidence for detecting and reconstructing
economic organization of these societies (Falconer 1994; Fall, et al. 1998).
Unfortunately, studies on rural societies focus on areas of the central hills and the Jordan
Valley and fail to take into account the arid regions of the southern Levant, an area where
pastoralism played a key role in the social and economic systems. Thus, this study will
contribute to understanding social evolution in these types of environments in this region.
In the southern Levant, pastoralism mixed with agriculture as a form of economic
pursuit persisted in the rural areas encompassing southern Palestine (Bar-Yosef, et al.
1986; O. Bar-Yosef and A. Khazanov 1992; Esse 1989; Falconer 1994; Fall, et al. 1998;
Finkelstein 1998). In the more arid regions of southern Palestine, the transition to pastoral
nomadism, occurred during the last stages of the Neolithic and Chalcolithic periods
(Levy 1983; Rosen 1988) and was the dominant economic pursuit during the EBA until
the time of fully sedentary centers. Thereafter, pastoral nomadism exited in some form
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(Khazanov 1994) in conjunction with the rise of urbanism. In regions apart from the
urbanized centers, the continuation of pastoral-nomadism would have continued,
although affected to some degree from the external factors of urbanization or ruralization.
The development of centers in the marginal areas during the EBA would have had an
impact on the groups inhabiting the region. For example, cities like Arad would have
provided a central place for the exchange of goods, crafts (Rosen 1988), and information.
The centers allowed individuals and group access to alliance networks and new spheres
of exchange driven by a demand for copper. Undoubtedly, the new developments would
have resulted in a new type of social organization to oversee the socio-economic ventures
that made their appearance across the landscape-especially in the copper producing
regions.

1.3. The Research Thrust and Case Studies

The preceding discussion

indicates that studies of agriculture and pastoral

systems sustaining the populations of urban, rural, and nomadic societies provide the
foundations to establish a continuum for examining and tracing the shifting patterns of
the dominate subsistence strategies of a given society. Within the scope of a food
system, tracing diachronic and synchronic shifts in subsistence strategies allows for
measuring the resilience of a socio-economic system and the degree of adaptation
practiced and allowed by any particular system. Tracing these shifts by analyzing their
archaeological residues (e.g. animal bones, plants, lithic production, ground stone, etc.)
can provide insight into the nature of the subsistence system that produced them.

8
The primary research thrust of this study is to explore social evolutionary change
in the southern Levantine arid zone by tracing subsistence change at the local level to get
at the larger regional processes. The basic approach taken here to describe and explain
diachronic and synchronic social change during the EBA through the identification of
variations in subsistence strategies practiced at a given point in time based on
archaeological strata excavated at a series of Early Bronze Age sites in southern Jordan.
The primary geographical area and period utilized in this investigation is defined as the
Wadi Fidan drainage in the copper ore rich Faynan district in southern Jordan during the
full sequence of the Early Bronze I through IV periods (ca. 3600-2000 BCE). This
region is well suited for this type of study because occupation levels spanning the entire
period of the EBA have been excavated and are well documented. This region is known
as one the foremost centers for the production of copper in the Near East during this and
later periods (examples: Adams 1999; Hauptmann 1989b, 2000; Levy, et al. 2002). As
will be detailed in Chapter 3 and 4, the level of complexity evident in this region
surpasses traits and characteristics that are usually associated with pastoral groups that
typically inhabit these marginal lands. To varying degrees, social complexity in this
region was impacted by its neighbors, Egypt in the south, and Mesopotamia to the north.
However, local processes of social evolution were also central to social change in the
southern Levant. As a main supplier of copper ore and metals, this region is well
established in the production of copper and its procurement in long-distance trade to
adjacent areas such as the Negev (Adams 1999; Haiman 1996; Hauptmann 2000;
Kempinski 1989; Levy 1998, 2003b; Levy and Shalev 1989). Regional trade centers
such as Arad, Jericho and Bab edh Drah’ rose in these marginal areas to meet the
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requirements of the increasing populace. However, the larger centers did not exist in a
vacuum, but were part of a larger system of regional networks complimented by smaller
peripheral centers. This study focuses on two of these smaller regional settlements well
known for providing metal ores during subsequent periods of the Early Bronze Age. The
objectives of this study are to characterize and contrast the various sub-phases of the
EBA as seen from the production and consumption of animal remains to identify and
evaluate processes (cf. Zeder 1991) responsible for social evolutionary changes in the
region. To accomplish these objectives, production and consumption of animals and their
products from two sites along the Wadi Fidan drainage have been selected as case
studies. These are the faunal remains from the Wadi Fidan 4 settlement village (EB IA),
and Khirbat Hamra Ifdan (EB II-IV). These sites have been selected because of their
relative location in the marginal and arid environment, their location in the metallurgical
resource and production zone, and their stratigrapically-controlled excavation and
recording that allows for spatial and chronological analysis of related archaeological
material assemblages, and the accessibility of related collection and provenience records.
In this study, faunal material (animal bones, shell) are used as the principal means to
measure change in production and consumption to detect shifts in subsistence strategies.
While this study recognizes that studies into subsistence strategies would be better
supplemented if paleobotanical data was available, unfortunately, such studies of the area
are still in progress. However, it is necessary to address other lines of archaeological
evidence in order to contextualize the faunal material. Architectural characteristics, and
miscellaneous art factual evidence from related works published, unpublished works and
field reports are utilized, and reference to collaborate trends identified from the faunal

10
assemblages. It will be established by means of these case studies that this localized,
marginal, and peripheral area along the rift valley played a larger role than previously
believed in the formation of regional alliance networks.

Furthermore, the patterns

identified in changing subsistence strategies are a reflection of the larger regional patterns
of socio-economic processes being felt because of increasing regional and intra-regional
social complexity.

It is also important to note here that the results and processes

implicated in this study are characteristic of the arid zones and cannot be generalized to
other southern Levantine regions to the north, as the timing, circumstances, environment,
and the resource base are very different.
Finally, studies in agriculture and pastoral systems sustaining the populations of
urban, rural, and pastoral societies provide the foundations to establish a continuum for
examining and tracing the shifting patterns of the dominate subsistence strategies .
Within the scope of a food system, tracing shifts in subsistence strategies allows for
measuring the resilience of a socio-economic system and the degree of adaptation
practiced and allowed by any particular system. Tracing these shifts by analyzing their
archaeological residues (e.g. animal bones, plants, lithic production, ground stone, etc.)
can reveal insights into the nature of the subsistence system that produced them.
It is argued here that through investigating and modeling the food system of a
particular community it is possible to get at the production revolving around the various
degrees of sedentarization, nomadization, agricultural yields and animal husbandry that
would have driven social complexity.
following questions:

This type of investigation can address the
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(1) How specialized was the animal production system?

Were communities

focusing their efforts on meat or secondary products? What was the degree of
animal mobility in the economy?

(2) How did the diet change over time?

Do household production and

consumption stay the same or does it reflect change throughout time? Is there a
concomitant relationship between diet and social complexity?

(3) Is the society based on attached specialists or autonomous producers?

(4) What is the degree of sedentarization and nomadization? Are the settlements
within the community seasonal or year round?

(5) Were all animal products generated locally, or were some obtained through
trade with surrounding communities? Is there evidence for a regional or longdistance network of exchange?

The answers to these questions are important as they represent key issues for examining
settlements located in the arid region of the southern Levant, an area where pastoralism
played an important role in the social and economic systems. On a larger scale, if these
questions can be answered, then it may serve as a benchmark to address similar processes
during later periods such as the Iron Age, which represents an incipient phase of
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industrial metal production in the Jabal Hamrat Fidan region and this part of Edom. The
answers to these questions are examined in the remaining chapters of this thesis.

1.4. Organization of the Study

The following section presents a summary of the various chapters containing the
arguments and evidence for modeling the cultural landscape and the subsistence
economies of the Wadi Fidan region.

The thesis is divided in five sections that

incorporate theoretical issues, area studies, methodologies, case studies, analyses, and
conclusions. Chapter 1: Subsistence Strategies and Urban-Rural Pastoral Societies as an
Aspect of Socio-cultural Change has presented the research issues and questions that
form the basis for this study. It has laid out the foundations, goals and objectives for
modeling socio-cultural evolution in the Faynan region of southern Jordan. This chapter
introduced the concept of the food system that is further explored in Chapter 2.
Chapter 2: Modeling Socio-Cultural Change in the Faynan Region: A Food
Systems Theory Approach presents the theoretical framework for modeling socio-culture
evolution in the Wadi Fidan region of southern Jordan. Central to this model is the food
system of the area. The food system incorporates systems theory and includes various
subsystems centered on social organization, procedures, activities, and technologies
human groups use to extract matter and energy from its environment (Earle 1980: 317).
The model goes beyond other food system models (LaBianca 1990; Heywood and LundAdams 1991; LaBianca 1991; Sobal, Kettle Khan et al. 1998) in two ways. First, by
drawing attention to the agents or actors responsible for making decisions that may lead
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to social evolution. Early models ignore the focus on social actors and focus solely on
how food moves through the subsystems. Second, the model accounts for the process of
cultural transmission- the mechanism responsible for change in short-term events that can
provide a better understanding of long-term processes. Finally, the model provides the
means to identifying socio-cultural evolution in the archaeological record.

This is

achieved through the lens of faunal analysis.
Chapter 3: Characterizing Socio-cultural Change During the Early Bronze Age in
the Southern Levant outlines the chronology and briefly summarizes the oscillations of
social evolution in the southern Levant at this time. It sets the stage for the developing
regional, inter-regional, and the ‘international’ socio-political and socio-economic
processes affecting southern Levant against which the zooarchaeological data from
Jordan is analyzed. Communities adapt and respond by developing complex
organizational hierarchies. Complexity in this region was driven by the sociopolitical
and socioeconomic structures responding to the new forms of population aggregation in
urban and rural areas. The influences exerted on this peripheral and marginal society by
the core areas of Mesopotamia to the north and Egypt to the south resulted in oscillations
between complex urban systems and self-sufficient non-urban polities (Richard 2003).
Eventually, influences from the neighboring areas set the Levantine societies on a
trajectory that eventually lead to state formation during later periods.
Chapter 4: Socio-cultural Change during the Early Bronze Age in the Faynan
Region characterizes social evolution in the Wadi Fidan region to identify the processes
of change and continuity prevalent during the EBA I-IV trajectory in the Faynan region.
The chapter summarizes the previous studies concerning the paleoenvironmental, socio-
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cultural, and archaeological investigations in the region. Social complexity in this region
was driven by the production of metal. The foundations of metal production can be
traced back to the Neolithic in this region. However, the first evidence of smelting
occurred during the EBIA at the site of Wadi Fidan 4. It was during the EBII-III, copper
production reached the first ‘industrial level of production’ in this region as is evidenced
by production at Khirbat Hamra Ifdan, an EBA site containing occupation periods
spanning the EBII-IV.
Chapter 5: The Early Bronze Age Sites of Wadi Fidan 4 (WFD4) and Khirbat
Hamra Ifdan (KHI120) reviews the history of archaeological research and the
chronology at the Early Bronze Age sites of Wadi Fidan 4 (WFD4) and Khirbat Hamra
Ifdan (KHI120). The two archaeological sites span the entire EBA period and have been
extensively documented in surveys carried out in this region since the 1930s. Recent
work in the Faynan region is beginning to provide a clear picture of the ancient cultures
that once inhabited the landscapes. The animal assemblages recovered at these two sites
are part of the research and make up the data utilized in this study.
Chapter 6:

Methodology: Using Faunal Remains to Model Socio-Cultural

Change presents the means behind linking human behavior in the food systems model for
investigating socio-cultural evolution.

It describes the qualitative and quantitative

zooarchaeological methods utilized in this study.

The pertinent data sets used for

counting and interpreting faunal assemblages and the exploitation of animals for food
production (examples- species, age, and sex), and food processing (butchery practices,
traces of burning, skeletal element frequency) are reviewed. It also discusses important
components of zooarchaeological methods used for interpreting the taphonomy of the
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assemblage. Processes such as weathering, rodent and carnivore gnawing, breakage,
trampling, burning, cutting and modification are important as they can affect the
assemblage at different phases of excavation and recovery and can cause biases in
assemblages.
Chapter 7: Early Bronze IA (ca. 3600-3000 BCE) -The Wadi Fidan 4 Settlement
Village (WFD 4) and Chapter 8: Early Bronze II-IV (ca. 3000-2000 BCE)- Khirbat
Hamra Ifdan (KHI 120) reviews the chronology and the excavations for the two sites
utilized in this study. Wadi Fidan 4 village and Khirbat Hamra Ifdan represents the two
main sites along the Wadi Fidan that were occupied during various phases of the EBA.
The relative frequencies, ages of death, body parts distributions, taphonomic processes,
and spatial analysis for the animal assemblages are presented for each site. These data
provide the basic means for investigating the relationship between humans and animals to
get at the local processes responsible for socio-cultural evolution in the region.
Chapter 9: Bronze Age Subsistence Economy in the Faynan Region melds the
analysis from the two previous chapters to reconstruct the animal and the subsistence
economy of the Faynan region. The relationship between herding, hunting, and the
exploitation of secondary products is explored. The chapter presents a detailed analysis
on the archaeological correlates (relative frequencies, body part representation, mortality
profiles, and butchery practices) of the food system as described in Chapter 2. These
correlates are important for pinpointing human behavior patterns at archaeological sites
to understand processes driving social complexity.

A GIS is incorporated into the

analysis for investigating the distribution and discard patterns prevalent at the site.

16
Chapter 10: Conclusions:

Food Systems, Social Change, Socio-cultural

Implications in the Late 4th -3rd Millennium BC synthesizes the case studies by applying
the use of animals to understand human behavior and decisions affecting economic
change in this region. The model presented in Chapter 2 is revisited to answer the
questions posited in Chapter 1.

A chronological sequence taking into account the

information-extracted form the faunal analysis for the Wadi Fidan region is presented.
Observations on the regional and intra-regional interaction sphere are presented. The
results of the analysis of the faunal assemblages in association with other material data
sets from the two case study sites are to: 1. model the food system and its subsystems in
the Fidan region to get at the communities and quadrants of exchange. These include a.
determine the degree of specialization of the animal production system and its relation to
social complexity, b. a better understanding of the economic strategies, production,
consumption, and distribution of foods in relations to social complexity c. degree of
trade, social status, ethnic groups of the area. 2. provide a new perspective on the sociocultural landscape of the Wadi Fidan region during the EBA and the processes involved
in the continuity of this society within the larger southern Levantine environment.

CHAPTER 2: MODELING SOCIO-CULTURAL CHANGE IN THE
FAYNAN REGION: A FOOD SYSTEMS APPROACH

2.0. Introduction

The theoretical framework used in this study for reconstructing the Early Bronze
Age (EBA) subsistence economy of the Faynan region in southern Jordan are presented
in this chapter. A model drawing on a wide range of theoretical and ethnographic works
within an anthropological framework is developed. Zooarchaeological investigation of
changing fauna assemblages provides the means for monitoring socio-economic change
in the periods surrounding the first ‘urban revolution’ in the southern Levant. In this
study, a subsistence economy is defined as a “system whereby activities, procedures,
organizations, and technologies are used by a human group to extract matter and energy
from its environment”(Earle 1980: 1).

The approach incorporates systems theory to

provide a useable framework for modeling the social and natural environment. The
model goes beyond systems theory and presents a new approach by shifting the focus
from general socio-economic processes to social agents responsible for actions leading to
social evolution. Central to this study are the decisions inhabitants of the area made in
regards to maintaining and provisioning the communities in the Faynan region through
the EBA temporal trajectory.
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2.1. Food Systems: Previous Research

The significance of food as a fundamental concern in human societies is widely
recognized and acknowledged across disciplines. The 19th century gave rise to scholarly
research related to the quest for food and has resulted in a body of literature incorporating
theory and empirical data amongst anthropologists, sociologists, biologists, economists,
agriculturalists, and certainly archaeologists (Goody 1982; Hatch 1973; LaBianca 1990;
see LaBianca 1991 for detailed summary of the earlier interdisciplinary literature on this
topic; Messer 1984). Across disciplines, studies vary from the symbolic interpretations
and consumption of food to its associated economic and ecological characteristics, to
ecosystemic-agrosystemic concepts.

The culmination of data and an awareness of

systemic trends and relationships intertwined within the systems have resulted in the
development of food and nutrition models (Heywood and Lund-Adams 1991; LaBianca
1990, 1991; Sobal, et al. 1998). Food and nutrition system models are conceptual tools
for thinking about relationships between agricultural, economic, ecological and social
factors involved in food production, consumption and sustainability.

Although the

approaches and methods for modeling food systems exist, they all share one common
characteristic: elucidating the subsystems and the interrelations between them. Figure
2.1 provides an illustration of a food and nutrition system and its related components.
Developed by Sobal, et al. (1998), the model offers a general view by outlining the
diverse systems, subsystems and stages of the food system.

Albeit, the
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Figure 2.1: The Food and Nutrition System indicating the various systems,
subsystems, and stages. This model is problematic for historical-archaeological
research because of the emphasis on policy, capital and other distinctly modern
variables. (Source: Sobal, et al. 1998)
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complexity of contemporary and industrialized societies provide the driving mechanisms
for subsystems and feedback loops and make it difficult if not impossible to correlate
with the archaeological record.
Research into food systems by O. LaBianca (1990, 1991) offers a useful means
for examining ‘deep history’ and the archaeological record. LaBianca (1990, 1991)
melds Iron Age anthropological and ecological data from the highlands of Jordan in a
theoretical construct to develop a food system model defining the mechanisms used to
procure food. LaBianca devises a series of testable hypotheses to measure shifts in the
configuration of the food system and how it oscillates between intensification and
abatement. The model is based on the assumption that the greater the amount of human
manipulation and management of natural resources for the purpose of providing and
transforming food, the greater the amount of energy expended and, therefore, the more
intense the food system. Adversely, the lower the amount of human manipulation and
management, the lower the amount of energy expended and the less intense the food
system.

The oscillating configuration is evident by measuring change along five

determined and archaeological testable parameters: environment, settlement, land use,
operational, and diet. LaBianca (LaBianca 1990) predicts, based on the quantity of
energy expended in the process of providing and transforming food, human manipulation
and management of natural resources in the form of animals, energy in the form of water,
mineral, plant, and human resources is harnessed to culturally prescribed ends. In times
of intensification, archaeological markers indicate movement towards the stable system;
in periods of abatement, the movement gravitates towards the resilient system.
Application of the model to the northern Moab region indicates that during the early Iron
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Age several agricultural settlements dependant on pastoralism, transhumance, and a
small-scale textile industry thereby typifying a resilient system characterizes the area of
Hesban. During the course of the Iron Age, movement towards a stable system, through
intensification of settlements, occurs with the formation of new larger economic units in
which the population begins producing surpluses, expansion of trade, and expansion of
settlements exploiting cisterns as opposed to wadi springs. Thus, the intensification of
settlement and urbanism, followed by collapse and smaller settlements is cyclical and is
caused by the quest for food.
This study recognizes LaBianca’s model and theoretical framework as extremely
functional in subsistence studies within an archaeological and historical concept.
LaBianca’s model attracted the attention of Sobal et al., even if they argued LaBianca’s
“discussion of the concept of the food system was implicit and limited. The system was
usually referred to in words rather than visually” (Sobal, et al. 1998: 853). While Sobal
et al.’s criticism is valid, at a different level; LaBianca’s model emphasizes the system
and fails to address the social actors initiating change. The consequence of social actors
as agents of social change has increasingly gain prominence as an explanatory domain in
anthropological archaeology (cf. Brumfiel 1992; Dobres and Robb 2000). Past activities
and contributions of particular sets of social actors, such as artisans, ethnic groups, or
administrators, are typically reduced to epiphenomenal events in the literature. In human
societies, agents vying for control, power or prestige are influenced by their goals and are
capable of organizing themselves into groups or alliance networks to specifically meet
those goals. These type of reorganizations within communities results in institutionalized
social negotiations, and when fully incorporated into that society, may provide the
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impetus for social change. Archaeologically, detecting this type of change may be
possible through different windows of analysis-such the food system model developed
for the research presented here. Without disregarding the general environmental systems
in which social actors operate, this type of social change is represented in the Social
System Food Model below (Figure 2.2).

2.2. Modeling the Food System of the Faynan Region

The Faynan region in southern Jordan was part of a larger series of social
networks that existed throughout the southern Levant during different periods of
prehistory and history (Adams 1999, 2002; Chesson 1999, 2001; Hauptmann and
Pernicka 1989; Levy, et al. 2002; Levy, Adams, Najjar, et al. 2004; Levy, Najjar, Plicht,
et al. 2005; Schaub 1982). This marginal area supplied the Levantine region with copper
metal goods during periods such as the EBA and Iron Age. During the peak of the EBA,
intensification of mining ore and processing it into copper metal occurred and resulted in
one of the largest copper manufactories in the Near East (Levy, et al. 2002). Comparable
occurrences in intensification occurred during the Iron Age (Levy, et al. in prep; Levy,
Najjar, Plicht, et al. 2005). During both of these periods, the archaeological record
indicates a rise in complex systems in the region. Intensification of the exploitation of
one resource-copper ore- would have triggered a ripple effect throughout subsequent
cultural subsystems including the food system.
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Figure 2.2. A representation of the “Social System Food Model” developed for reconstructing the
social and cultural landscape of the Faynan region. The model consists of multi-tiered social,
economic, and environmental variables driven internally by agents and reproduced through cultural
transmission.
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In archaeology, the application of systems theory is not a new undertaking
(examples: Clark 1978; Dever 1989; Flannery 1968; Renfrew 1972), but it is uncommon
within the scope of subsistence strategies that incorporate zooarchaeological studies
(LaBianca 1990, 1991).

Given the relationship between the food system and the

ecological, cultural, and social systems, a general systems theory provides a holistic
approach for investigating the general structure. This approach to modeling systems has
the capacity to provide a broad perspective in which to examine the components of the
food system, how changes occur, and the context in which the system operates. These
include delineating system boundaries, emphasizing the process of homeostasis, and
considering the relationship between systems (Sobal, et al. 1998: 854). To meet these
requirements, the current research is aimed at exploring and identifying the processes
responsible for social evolution in this region by investigating the food system of the
Faynan region by modeling the social systems at various levels (example: Brumfiel
1992). Following Kuhnlein and Receveur (1996), a food system encompasses all food
within a particular culture area. Food is available and extracted from local natural
resources and is culturally accepted. Thus, a food system also includes the socio-cultural
meanings, methods of acquisition and processing techniques, use, composition, and the
nutritional consequences for the people using the food (Khunlein and Receveur 1996:
418). The Social System Food Model (SSFM), models the subsystems and the agents
that operate within by exploring a number of components explained below.
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2.2.1. Communities of Exchange

‘Communities of exchange’ is the top-level component of the SSFM. The model
assumes communities may be organized into three spheres or levels-long-distance,
regional, and local systems of organization and exchange- and may be either stratified or
non-stratified. Within each particular sphere, food is produced, consumed or transported
internally and across regional boundaries. The interaction spheres of the Faynan region
include the Egyptian interaction sphere, the adjacent southern Levantine regional centers,
and the local Faynan system (Chapter 3 and 4). This component asks questions such as“How are the societies organized?” or “What are the “communities of exchange”? These
questions are explored through archaeological and zooarchaeological data to extract
information ranging from the perception of food to its distribution in the local, regional,
or long-distance sphere.

2.2.2. Quadrants of Exchange

Quadrants of exchange set up the social boundaries of the agents producing,
consuming, or distributing foodstuffs within the system. The term quadrant is used to
refer to the four-member classification (individuals, families, groups, or communities)
affiliated or organized within a malleable social landscape and are active in the
production, consumption, and distribution of goods including food. This level of analysis
can incorporate individuals, such as traders, to pastoral and organized corporate groups.
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It is at this level the social significance of trade, social status and ethnicity can be
investigated to study social and economic change (Crabtree 1990, 1991). Each of these
categories is discussed in the following sections.

2.2.2.1. Trade

Trade and exchange systems can occur at the local, regional, or long-distance
level. Local trading may be conducted between individuals or groups. The regional
level, market exchange and/or redistribution may take place between towns and small
rural villages.

Long distance trade can include commodities or exotic goods. The

articulation of types of trades in pre-industrial societies is well summarized (Adams
1974a; Akin and Robbins 1999; Helms 1993; Kipp and Schortman 1989; Kohl 1975;
Polanyi 1957; Renfrew 1975).

2.2.2.2. Social Status

A well-developed social hierarchy is a trait of complex societies. The access to
particular foods or animal resources may be limited to particular individuals in that
society-such as the upper class or elites. Differences in socioeconomic status should be
reflected in differential access to food resources (Armitage 1991) and includ the
differences in the quality of the meat cuts consumed, the range of species consumed, and
in the proportions of these species (Crabtree 1991). Other indicators of status that may
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correlate social status with food may include residential architecture, ceramics, and crafts
production.

2.2.2.3. Ethnicity

Identification of ethnicity in the archaeological record is a challenging but central
issue in anthropological archaeology today (Jones 1997; Levy and Holl 2002; Shennan
1994). One way of identifying ethnic groups in the archaeological record is by studying
the different foods consumed by groups. Methods and approaches for tracking change
and continuity in subsistence strategies include faunal and plant material, human skeletal
data (Hesse 1990; Hesse and Wapnish 1997; Reitz 1991), ceramics, and the use of
architectural features (cf. Dever 1993; W.G. Dever 1995; Fisher Jr. 1993).

2.3. Emergence of Specialists/Increased Stratification

A characteristic found in all complex societies is some degree of specialization
and differentiation in production (Costin 1991; Johnson and Earle 1987). In many of
these societies, we expect to find crafts and religious specialists, administrators,
comprised of individuals or groups that do not practice agriculture, herding, or hunting.
Sustaining these non-producing specialists as consumers is accomplished through largescale redistribution, market and individual exchange between producers and consumers.
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Redistribution occurs through individuals, elites, or a central institution such as a temple
or palace or an administrative bureaucracy.
The development of social stratification results in groups experiencing various
degrees of reorganization. Stratification (Clark and Blake 1996; Earle 1996; Hastorf
1996) results in leaders differentiating themselves from the group through decision
making, organizing group events, accumulation of goods for exchange, and through
feasting or display.

In the archaeological record, these events can be seen in the

archaeological record in the form of construction projects, the use of space within
architecture, items of exchange, resource use, and production.

2.2.3. Procurement Strategies

The subsistence economy of a region links a cultural group with its environment
through procurement strategies (Earle 1980:4). A procurement strategy identifies the
means utilized in procuring products such as protein, calories, or raw materials from one
or more species (Earle 1980: 2). The procurement strategies component of the model
utilized in this study, is similar to the temporal variation described in the model of
organization of pastoral production (Hesse and Wapnish 2001). Hesse and Wapnish
argue temporal variation records the movement of animals through the system from birth,
to slaughter, to final consumption.
The SSFS model accentuates procurement strategies and the specialized roles of
producers and consumers.

Production and consumption dictates the movement of
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animals through the food system. Production stresses producers and emphasizes creation
of foodstuffs while consumers obtain and process it.

Diachronic and synchronic

temporal variation provides the background where individuals and groups produce and
consume resources.

2.2.3.1. Production

In complex societies, the economic importance of the domestic animal is a key
role. Animals are kept for their meat and secondary products (Levy 1983; Sherratt 1983;
Sherratt 1981) including wool, milk, hides, and traction. The economic contributions of
secondary products outweigh the value of the meat itself and can serve as commodities
for exchange within households, local communities, and regional markets. Recognizing
and assigning value to animals chosen for production is key (Hesse and Wapnish 2001:
254). It is at this moment when the animal becomes an integral part of the food system as
it goes through the stages of consumption or production. Depending on the animal, the
products desired, and the technology available, an animal moves through the food system
in an amount of time deemed by the social and economic needs of suppliers. The
decision for provisioning the consumers of the herd is with the producers. Distribution
(discussed below) is the transfer point for food acquisition.
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2.2.3.2. Consumption

Consumption involves selection, preparation, and ingesting of foods and can be
associated events such as feasting (Clark 2001; Dietler and Hayden 2001). Differential
access to certain food commodities legitimizes real economic power and existing social
hierarchies in stratified societies (Costin and Earle 1989). In contrast, most members of a
group will consume basic foods regularly. However, the consumption of foodstuffs and
other products occur at the level of households. Consumers make dietary choices daily;
to consume resources immediately or to designate them for later use. According to
Costin and Earle (1989) these considerations are made within a framework composed of
economic, social, political, and personal preference that are part of the dominant
processes seen in the archaeological record.

2.2.3.3. Distribution

Distribution is the transfer of yields from production and processing.

The

distribution of meat (in an urban setting) through different modes (direct or indirect) has
been address by Zeder (1991). Zeder argues meat can be acquired directly through
contact with herds and herders, or indirectly through specialized regulated distribution
channels. Decisions in the distribution of meat is then guided by the goals of the agents
(Zeder 1991: 36-37). While this type of model is functional for specialized areas, when
the degree of specialization is unknown as in the case of the Faynan region, the question
remains, how can the distribution system be reconstructed? Addressing the question
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requires seeking and identifying the distribution access points in a system by examining
consumption choices made by the inhabitants (Hesse and Wapnish 2001). Communities,
such as Wadi Fidan 4 and Khirbat Hamra Ifdan were well established and settled
extensively throughout the Early Bronze Age. Investigating the archaeological remains
of these dominant settlements may resolve these issues.

2.3. Agency and Structure

The current study builds on the works of Giddens (1984) Bourdieau (1977),
Sewell (1992), and Blanton et al. (1996) by examining agential behavior strategies in
relation to the natural and social environment. Agency or agential behavior is defined as
the intentional choices made by individuals as they take action to realize their goals. In
model interactions, Giddens (1979, 1984), Bourdieu (1977), and Sewell (1977) focused
on the everyday practice of the actors and their goals. The study of agential behavior
reaches beyond systems theory to the thrust of transformation of society-agents
accountable for or reacting to change (Archer 1988; Blanton, et al. 1996a; Brumfiel 2000;
Cowgill 2000; Dobres and Robb 2000; Flannery 1999; Hodder 2000; Sewell 1992;
Sztompka 1994a). The current model considers the dynamics of social change arising
from social negotiations within network and corporate affiliations (Blanton, et al. 1996a).
As Brumfiel argues, “social negotiation consists of conflicts and compromises among
people with different problems and possibilities by virtue of their membership in different
alliance networks” (Brumfiel 1992: 551).

Social negotiations involve ideas and
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judgments made by individuals and groups to obtain resources. The ideas and judgments
are culturally resolved and institutionalized according to their society. Agents make
distinctive decisions to meet their subsistence requirements that can be obtained locally,
traded out, or produced elsewhere that make up the foundations of the local food system.
Agency is not disconnected from its structural context. Structure is defined as the
social relations that are created through shared cultural experiences and their
reproduction and transmission. Shared cultural experiences accumulate into generalized
rules, norms, or shared understandings in group action. They are generalized in the sense
that they can be transported or extended into new situations when opportunities arise,
when directly or indirectly transmitted (Boyd and Richerson 1985: 94-95, 243) through
interactions, where they can be reproduced, modified, emulated, or rejected.
Conventional practices are transformed and vary from previous reproductions or
traditional practices. These dynamics are played against a background of shared culture
acquired through socialization. Interactions between actors and their natural and social
environment rely on the context within which agents act and participate as members of a
social group. The dynamic interactions existing between agents and structure occur in the
social and ecological contexts that are transformed by the actions and/or lack of actions
of individuals.
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2.3.1. Agency and Individuals

Individuals accumulate experiences throughout their lifetime and occupy various
levels of society depending on status, wealth, or power whether achieved or ascribed.
Individuals strategize to acquire, use, maintain, and expend resources to influence
institutions of wealth, power (Blanton, et al. 1996b) and ideology (Flannery 1999).
Power, however, is neither “given or exchange, nor recovered, but rather exercised, and it
only exists in action” (Foucalt 1994: 208). Agents rely on knowledge of their social and
natural environment relating to the institutions of power to manipulate access to wealth
and resources. Thus, all members of a society can exercise power, even through passive
resistance, resulting in consequences that can affect systems and structure. According to
Giddens (1984: 198-199) structural contradictions involve divisions of interests in
various groups or categories of people. When structural contractions are embedded in
conflict, they often lead to processes of social change. However, ideology as an aspect of
structure often conceals domination so that contradictions do not automatically lead to
conflict (Joyce 2000: 73). In turn, individuals regardless, of status, can have some degree
of access to the dominant ideologies. Actors striving to influence the institutions of
ideology are typically individuals already occupying positions of power or wealth.
Nevertheless, the challenges they bring towards established institutions, individuals have
the ability to bring with it social and cultural change. Analyzing the role of the individual
involves the cultural and social background, actions and events affecting the large-scale
social structure.
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2.3.2. Agency and Networks

Individuals can occupy different levels of membership in social groups (i.e.
family, extended family, community).

All individuals, to some level, will develop

strategies to manipulate and change the structure for their benefit-whether the benefit is
personal or to the social group. Investigating the actions and effects on the social
structure by social groups requires analysis at the network and corporate level. Networks
and corporate (discussed in the section below) groups and the strategies they employ
reveals how actions of individuals are embedded in the larger part of society and how
they contribute to processes that are continuously acting on social change-particularly on
the socio-political and socio-economic environment.
The network level of analysis used in this study borrows concepts from the
writings of Blanton et al. (1996). The proposition that political actors make use of
exclusionary and corporate power is of special interest in this study. According to
Blanton et al. (1996: 2), exclusionary sources of power may be exercised in small-scale
networks of personal dominance. This type of political strategy forms the basis for
network structures, as action is the causal factor for the manipulation of distant social
connections. On one-hand, the use of a social connections linked through a system of
networks expedites procurement strategies, resources, and information. On the other, the
actions of the group or the individuals within the group utilize strategies based on their
socialization to manipulate the structure to their advantage, thus initiating change to the
social structure.
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2.4.3. Agency and Corporate Groups

Following Blanton et al. (1996: 6), a corporate emphasis is achieved in several
ways but always involves an understanding of solidarity in a society as a whole, with the
interdependence between subgroups, and in more complex societies, between the
administrators and their subordinates. This type of group has restricted ‘membership’
access to most individuals in a society. The strategy emphasizes the controlling roles of
certain individuals “based on gender, generation, and primacy of descent from common
ancestors” (ibid.). Actors classified in the corporate group structure are responsible for
maintaining continuity and ensuring the status quo. These include making political
decision through internal and external political structures. Of the three types of groups
discussed in this section, the decisions and actions of corporate groups, with all its
wielding power, have the capacity through policy and practice to affect the social
structure and institute change. However, this does not address the question of cultural
transmission. If change is to affect society over the long-term, it must be effective in the
short-term.

2.3.4. Cultural Transmission in Socio-cultural Change

Individual, network, and corporate groups are similar in most respects as all three
classifications are composed of individuals determined to attain specific goals. The
agents role in society depicted in the SSFM are dependent on cultural continuity and
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cultural transmission. The mechanisms responsible for change-the transmission of
culture-in short-term events are the foundations of long-term events. By incorporating
the theoretical evolutionary perspectives of Boyd & Richerson (1985) into the SSFM, a
framework that accounts for cultural transmission and the replication and continuation of
the social structure is served. Boyd and Richerson (1995) have identified two models of
cultural transmission, guided variation and bias (Boyd and Richerson 1985: 94-95, 243).
In guided variation, behavior is transmitted from the parents to an offspring who in turn
modifies it according to their own experiences gained from trial-and-error interactions
with their environment. The modification is then transmitted to their offspring and is
once again modified according to their trial-and-error experiences and transmitted to
subsequent offspring. Complex behaviors are frequently compiled in this fashion, as
different individuals can be used as social models for various components of the
behavior. The behavior that is unique to the individual results in continually produced
variation through errors and invention.
In biased transmission, individuals are given various models or range of choices
from which to choose. The selection of models and choices are not randomly made or
imitated, resulting in a selection of some variant traits or behavior over others.
Furthermore, three types of biased transmission are recognized: direct, frequencydependent and indirect bias transmission. In direct bias, the agent rationally evaluates
the models or choices, perhaps from experimentation, and a selection, rather than through
modification or learning, is made to the most suitable behavior applicable to the situation,
resulting in reduced variation. In frequency-dependent bias, individuals select from a
range of behaviors based on frequency, selecting either those that are the most common
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traits or those that are least common depending on the specific circumstances. Thus,
intrusive groups may emulate specific traits, from a local culture, beneficial to their
adaptation and continued success in the new environment. In indirect bias, individuals
acquire complex behaviors by choosing a single social model based on an aspect that is
found to be amenable with a related activity. If we accept the proposition that most
groups agree on the proficiency of a social model, then the individual displaying the most
proficient aspect or behavior of that model will be chosen as the model for emulation for
learning that aspect or behavior.

Even though the process of cultural transmission

operates on a short-term scale, eventually the patterns are seen over the long-term.

2.4. Linking the Components of the SSFS Model

The SSFM model as outlined above incorporates three quadrants of exchange,
each characterized by specialized and hierarchical units. The organization of individuals,
families, groups and communities are seen as a reflection of their everyday activities,
including the material culture, decisions and actions. By tracing the flow of information
and materials within the local, regional, and interregional spheres of exchange, the
economy of the region and the degree of regional integration can be assessed.
Furthermore, the degree to which basic resources move through specialized and indirect
channels can be seen as an indicator for assessing the integration between the local area
and its regional counterpart. Specialized economic interactions that direct the production
and distribution of information and materials are influential in the organization of people
over time and space (Zeder 1991). Therefore, by tracking materials, their patterning and
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distribution over time and space, it should be possible to evaluate the economies of the
local, regional, and interregional area.
Thus, the area of Faynan is an ideal location to test this model because the region
contains some of the best-preserved strata containing archaeological materials related to
metal production that occurred in the Early Bronze Age. This region produced vast
amounts of copper metal that was being exchanged throughout the region. The use and
exchange of animals including the distribution of animal resources were most likely
affected by the dominant economies in the region.

The intensification of metal

production would have resulted in the intensification of food resources and the
inhabitants would have made the rational choices to guarantee regular and sufficient
intake of energy and nutrients (Jochim 1976: 4-5; 1981: 64). Individuals make decisions
about which resources to use, in what quantity, when, from where, and by whom. These
decisions and choices are based on three interrelated variables: resource use schedules,
site placement, and demographic arrangements (Jochim 1976: 11). In this model the first
variables are the most important and are the ones considered.
Guiding decisions on resource is based on two decisions (Jochim 1976: 19). First
is to achieve secure levels of food and other resources. Diversity contributes to achieving
a reliable resource base.

Second is maintaining energy expenditures within a

predetermined range given the settlement pattern and population size. Expenditures
include time, effort, distance, the expense of technology, personal risk, and risk of failure.
Satisfying desires is also important (Jochim 1976: 19-21).

Desirable secondary

objectives include taste based on high fat content, variety or rare things, prestige, and
maintaining the division of labor.
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Balanced against these need and desires are characteristics of the resources.
Variables include weight, density, aggregation size, mobility, fat content, and non-food
yields such as prestige (Jochim 1976: 23). Prestige items are luxuries that are risky to
acquire. Acquiring prestige foods leads to dietary diversity. The normal diet will be
based on low-risk resources that have moderate yields, can be routinely acquired by
members of the community, and are normally reliable. On the other hand, hunting is a
high-risk activity yielding low returns. Thus, a generalized strategy will be followed
because it reduces risk. However, hunters enhance their prestige by obtaining unusual,
high-risk foods that are tasty due to their fat content. These strategies are modified to
reduce costs by managing geographical variables, settlement patterns, exchange systems,
and technology. Energetic extravagances, such as feasts, are supported by meeting basic
nutritional requirements through more efficient and less costly mechanisms.

High

expenditures to acquire and process an animal can be correlated with higher social status.
Settlement size, location, and spacing are ways to control expenditures by
minimizing distance (Jochim 1976: 50). Access to raw materials, water, fuel, security,
and shelter are considered in residential decisions and must be balanced against proximity
to a valued food resource. Settlements will normally be close to less mobile, more dense
(time required to obtain resources), and less clustered (amount of resources acquired per
trip) resources (Jochim 1976: 60). These factors impact the degree of sedentism, the
scheduling of resource use, and relationship between base and extraction camps (Jochim
1976: 61). Extending this model to other economic systems, settlement patterns may also
be related to the location of other communities, trade routes, raw materials, fields, and
herds (Reitz and Wing 1999), and are of interest to zooarchaeological studies.
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2.5. Zooarchaeological Correlates of the Social Systems Food Model

Although the SSFS model investigates the natural and social environment and the
sphere encompassing human interaction, it also accounts for conceptualizing behavior
patterns in the archaeological record. This lies at the heart of what Lewis Binford refers
to as ‘Middle Range Theory’ (Binford 1977) - a conceptual framework linking raw
archaeological data with general social models so that conclusions can be made from the
hard data. In the model presented here, behavior is contextualized as patterns of social
and cultural variation in foodways. Research into the important roles of animals in forms
of social interaction and negotiation has been conducted by various scholars (Examples:
Adams 2004; Clark 2001; Crabtree 1990, 1991; Dietler and Hayden 2001; Hayden 2003;
Schulz and Gust 1983; Zeder and Arter 1994). These studies revolve around socioeconomic status, ethnicity patterns of food consumption and highlight the distribution and
dispersal patterns of bone refuse at sites as archaeological correlates necessary for
interpretation.
Interpreting patterns of human behavior, as part of the larger system, begins with
understanding the effects of environmental variation, site-specific processes including the
formation of the site, the related assemblages, and post depositional or taphonomic
processes of the artifacts and ecofacts recovered (Lyman 1994). Artifacts and ecofacts
include ceramics, lithics, plant materials, and architecture. In this study, faunal materials
provide the means for investigating site formation processes and cultural patterns of bone
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discard (Binford 1981).

By investigating taxonomic representation, skeletal part

representation, bone surface modifications, and other types of criteria, explaining
behavior (Schiffer 1983; Schiffer 1996) and the patterning in bone discard can be realized
(Lyman 1987; Lyman 1994). This approach is in accord with Crabtree’s notion that
making valuable contributions to anthropology, researchers studying zooarchaeology and
social complexity must investigate the use of animals and animal products in trade and
exchange, differences in social status and ethnicity (Crabtree 1990, 1991). The ideas put
forth by Crabtree are central for looking at the issue of how meat is exchange between
individuals-or producers and consumers.

The growing literature incorporating

zooarchaeological studies and complexity in ancient societies have shown that faunal
remains can contribute to our understanding of food production in evolving complex
societies (examples: Falconer and Fall 1995; Galvin 1987; Wapnish and Hesse 1988;
Zeder 1994; Zeder 1991). The four main methods for interpreting faunal materials are
discussed below and the indices used to measure change are presented in Chapter 6.

2.5.1. Relative Frequencies

Variability in the diet is measured through NISP (number of individual specimens
present) and MNI (minimum number of individuals) to examine the overall range
exploited by a local group.

The range of different animal species present in an

assemblage is to some degree a function of overall sample size (Cruz-Uribe 1988;
Grayson 1981; 1984: 138; Reitz and Wing 1999).

Studies of provisioning rely on
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changes in the relative proportions of animal species present within an assemblage.
Both of these methods are discussed in depth in Chapter 6.

2.5.2. Kill-off patterns

A variable used in faunal analysis to detect exchanges of animals between
producers and consumer sites is the age profile or kill pattern for the domestic
mammalian species. Age profiles are based on the state of epiphyseal fusion of the long
bones and dental eruption and wear. Fusion occurs in a set sequence according to
species, and allows the proportions of fused to unfused elements as a means for
reconstructing animal kill patterns. The actual age in years at which the fusion takes
place can be influenced by different factors such as nutrition, castration, and breed. Once
the bone ceases to grow, epiphyseal fusion cannot be used as an aging tool to distinguish
mature from elderly and senile individuals.
A second approach used in zooarchaeology to reconstruct kill off patterns is
dental eruption in animal species. Most mammals have deciduous or milk teeth and
permanent teeth, which replace the deciduous teeth in a set, sequence. The age of death
for juvenile mandibles can be estimated closely based on the degree to which the
deciduous teeth have been replaced by the permanent ones. For adult mandibles, age
estimates are based on the degree of molar wear.
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2.5.3. Body Part Distribution

Another variable used to monitor the movement of animal products within and
between archaeological sites is the distribution of body parts resulting from discard. This
approach is possible by observing faunal residues and their distribution patterns. In sites
where domestic animals were raised, slaughtered, and consumed, all body parts would be
represented in the assemblage at approximately the same frequency that are found in the
living animal. Nevertheless, the presence of all portions does not necessarily mean the
animals were being raised at the site. If consumers obtain whole animals from specialists
producers, body parts can be expected in consumption refuse. On the other hand, if
consumers were being supplied with selected body parts, the distribution of anatomical
elements would be skewed (Zeder 1988). High proportions of meat bearing bones would
be dominant in the assemblage. Similarly, if animals were driven and then slaughtered
at a particular site by specialty butchers, concentrations of butchering waste such as
cranial and foot elements would be found where the activities were conducted.

2.5.4. Butchery Traces

Butchery practices provide evidence for specialization and trade in animal
products and have been used to distinguish and scrutinize human behavior in the
archaeological record (Lyman 1987). The location and orientation of the cuts may
provide insight into the technique (i.e. skinning, filleting, disarticulation) that produced
them (Binford 1981; Gifford-Gonzales 1993; Oliver 1993). A caveat is that butchery
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marks are sometimes unintended, incidental byproducts of butchery activities (Lyman
1994). Ethnographic data indicates groups tend to have their own distinct method for
butchering animals (Loyet 2000). Archaeological research (Peck 1986) into butchery
traces examined the patterns of slaughter, carcass dressing, and butchery at a number of
Roman villa sites in Britain. Different pattern of butchery existed between the villas;
some were more standardized and specialized than others, suggesting the cuts were meant
for different uses.

2.6. Summary

In summary, this chapter has established the theoretical framework for studying
the socioeconomic state of a given society and its food system, to determine the local
processes responsible for social and economic change. It is proposed that through a
‘Social Systems Food Model’, it is possible to reconstruct the subsistence economy of the
Faynan region.

The approach incorporates systems theory to provide a useable

framework for modeling the social and natural environment. The proposed model
integrates anthropological, archaeological, and zooarchaeological studies as a significant
tool for monitoring socio-economic change in the periods surrounding the first ‘urban
revolution’ in the southern Levant. The model, however, goes beyond systems theory
and presents a new approach by shifting the focus from general socio-economic processes
to social agents responsible for actions leading to social evolution. Central to this study
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are the decisions inhabitants of the area made in regards to maintaining and provisioning
the communities in the Faynan region through the EBA temporal trajectory.
Furthermore, it is argued that social negotiations involve ideas and judgments made by
human groups to acquire resources are culturally determined and institutionalized
according to their society. It is at this stage where agents make distinctive decisions to
meet their subsistence requirements that make up the local food system. Finally, the
argument that the role agents have in a society are dependent on cultural continuity and
eventually through cultural transmission.

In the following chapters, the various

components of the Social Systems Food Model are explored with excavation data from
the Faynan region in southern Jordan. The application of the model to the data analyzed
in this study is found in Chapter 9.

CHAPTER 3: CHARACTERIZING SOCIO-CULTURAL CHANGE
DURING THE EARLY BRONZE AGE IN THE SOUTHERN
LEVANT

3.0. Introduction

The following chapter outlines the chronology and briefly summarizes the
oscillations in socio-cultural change in the southern Levant during the formative period
that witnessed the first ‘urban revolution’ in the region and its ultimate collapse. It sets
the stage for the developing regional, inter-regional, and the international socio-political
and socio-economic processes that occurred in the southern Levant during the Early
Bronze Age. Within this framework, communities adapt and respond by developing
complex social organizational hierarchies. The movement towards a more complex
system of organization was driven in part by institutionalized structures responding to
population increase and movements over the landscape. Despite the fact that the scale of
urbanization is cause for debate (Joffe 1991; Joffe 1993; Philip 2001), the influences
exerted on this peripheral society by the core areas of Mesopotamia to the north and
Egypt to the south resulted in oscillations between complex urban systems and selfsufficient non-urban polities (Richard 2003). Eventually, the influences from the primary
or core areas set the Levantine societies on a trajectory that eventually lead to state
formation during later periods. These topics are discussed the following sections.
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3.1. Early Bronze Age Chronology (ca. 3600-2000 BCE)

The Early Bronze Age of the southern Levant is divided into EBAI (ca. 36003000 BCE), EBAII (ca. 3000-2700 BCE), EBAIII (2700-2200 BCE) and EBAIV/MB I
(ca. 2200-2000 BCE) (Table 3.1.2) (Levy 2003a; Stern 1993). This dissertation follow
the chronological divisions for Israel and Jordan sources published by A. Mazar (1990:
30), T. Levy (2003: xvi) and in the New Encyclopedia for Archaeological Excavations in
the Holy Land

in an effort to work with the consensus view in Syro-Palestinian

archaeology today. The subdivisions of this chronology relate to the dating of ceramic
assemblages and where possible, with the early dynasties of Egypt. The Early Bronze I
has been sub-divided into the Early Bronze IA and Early Bronze IB (for summary of the
EB I chronology debates, see tables in Levy and van den Brink (2002). The established
chronologies that relate to the Egyptian sources recount the influences this pristine
civilization’s socio-economic and socio-political structure had in the Levantine region.
Early Bronze Age oscillating cycles of increasing complexity and disintegration persisted
in this region and are correlated in the archeological evidence in various locations at
various times throughout the region.
Contemporary research has shown socio-cultural change in the southern Levant
has been influenced by short-term local events, foreign interventions and migrating
groups responding dynamically to a variety of political, economic, cultural, or climatic
influences.

Perhaps the most dramatic process to have occurred during the third

millennium BCE, was the emergence of the first ‘urban revolution’ during the late EBI–
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EBII period when complex societies in the southern Levant developed into secondary
states (Esse 1989). The development was driven by the social and economic changes
brought about through contact with Egypt (Algaze 1993a; Esse 1989, 1991; Gophna
1998; Kempinski 1989; van den Brink and Levy 2002), to a more limited degree with
contacts from Syro-Mesopotamia (Greenberg 2002) and local evolutionary processes.
Although debated, the first fortified towns in the region emerged during the EBIB with
the early Egyptian state during Dynasties 0-I and establishment of the fortified town of
Tel Erani (Stratum V) in the northern Negev (T.E. Levy and E.C.M. van den Brink 2002:
24). The widespread process of this early ‘urban revolution’ characterized by walled
towns was consolidated over most of the environmental zones of the southern Levant
during the EB II-III (Dynasties II-VI) (de Miroschedji 2002; Kantor 1992:17-21;
Kempinski and Reich 1992; O'Connor 1974) and led to a significant restructuring of
social organization throughout the Levant.

These changes consequently led to the

development of a ruling elite, craft specialization, and an agrarian-based lower class. The
agrarian sector was interwoven into the political, economic, and ideological fabric of the
society through the redistribution of goods, a system of taxation, and a strong temple cult
(Esse 1989). In the First Intermediate Period in Egypt, rival Dynasties vying for power
and government authority led to a weak governing class locally and abroad. Monarchies
fell and trade with neighboring regions dwindled. The absence of an Egyptian economic
stimuli and political interests resulted in a collapse of the neighboring Levantine
economy in the EBIV.
In areas of the southern Levant during the EBIV towns were abandoned in favor
of village life and a non-sedentary pastoralist economy and village farming (Dever 1989,
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1998; Finkelstein 1989). Less appreciated is the fact that while settlement complexity
may have collapsed during this period, metallurgy and the production of finely crafted
weapons continued to play an important role in social dynamics at the end of the Early
Bronze Age (Levy, et al. 2002). To take advantage of the trade in copper from southern
Jordan (Haiman 1996), new settlements increased in the Negev desert and across the
southern Levant to Egypt (Levy, et al. 2002). The fluctuating political and economic
events occurred amidst a landscape that was manipulated by humans for food for
themselves and their livestock.
There is little controversy centering on the subsistence economies of the Early
Bronze Age. Herding strategies and the exploitation of agrarian secondary products (Fall,
et al. 2002) lead to profound economic and environmental implications that are reflected
in the landscape today. EBA agricultural practices were intensified by developments in
irrigation agriculture, tree crop cultivation, increase usage of plough and pack animals,
and the availability of metal tools for agricultural maintenance and general construction
purposes (Philip 2001). Contentious is the degree of agricultural exploitation throughout
the arid regions of the southern Levant.

3.2. Early Bronze Age I Period (ca. 3600-3000 BCE)

Scholars generally agree on two subphases of complexity during the Early Bronze
Age I: EBIA and EBIB. The EBIA represents a period of transition evidenced by
competing pottery styles, regionalization, burial customs, and small village cultures
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(Mazar 1990; Richard 2003). During the EBIB, the elements that characterize the EBA
become evident (see Phillips 2001 for a detailed discussion of these characteristics).
These include rectangular houses (Mazar 1997: 148; Mazar and Miroschedji 1996;
Miroschedji 1988; Mittmann 1994), red-slipped and/or painted ceramics (Joffe 1993;
Schaub 1982; Stager 1992), nucleated villages with increasing hierarchical settlement
patterns (Mazar and Miroschedji 1996: 13), complex mortuary evidence (Schaub 1982),
and international trade and contact with neighbors particularly Egypt to the south (Esse
1989, 1991; Greenberg 2002; Miroschedji 2002; van den Brink and Levy 2002).
The Early Bronze Age I (EBAI) is roughly contemporary with the Egyptian Pre-Dynastic
phase.

Egyptian artifacts excavated in the Levant and Levantine pottery found in

Egyptian tombs allow the correlation of chronologies (de Miroschedji 2002; Gophna
1998; Kantor 1992; Stager 1992; van den Brink and Levy 2002). Cross dating suggests
the appearance of urban settlements during this period represent the first true urban
settlements in the southern Levant.

Nonetheless, the social fabric of EBA societies had

its beginnings in the Chalcolithic period.
The archaeology indicates the transition from the Chalcolithic to the EBIA was
one of continuity. The similarities and differences have been reviewed extensively in the
literature (Hanbury-Tenison 1986; Joffe 2000; Levy 1995; Philip 2001; Richard 1987,
2003). Briefly, many Chalcolithic sites were reoccupied during the EBIA. There is
continuity in ceramic, lithic, metal, and architectural types.

However, there are

differences. Populations of the EBAI adopted new religious practices, landscape and
settlement plan, and economic systems.

The large assemblages of Chalcolithic cultic

and ritualistic artifacts virtually disappear.

Arguably, the most significant socio-
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economic feature concerning the EBIA occurs in western Palestine. Evidence points to a
period of social collapse when well-planned Chalcolithic villages disappear as do the
remarkable levels of Chalcolithic craft specialization represented in metallurgy, ivory
carving and other features. In Jordan, the EBIA occupation phase is best known from the
extensive cemeteries found at Bab edh-Dhra (Chesson 1999; Rast 2003; Rast, et al. 1980;
Schaub and Rast 1989). It is during the incipient phase of the Early Bronze Age that the
beginning of sporadic Egyptian contacts is initiated in the northern Negev region (see
Table 3.1). 3.3 Early Bronze Age IB (ca. 3300 – 3000 BCE)
Archaeological evidence recovered from EBIB occupation phase indicates the
central political and economic connection between the Egyptian core and the southern
Levantine periphery (Levy, et al. 1995; Miroschedji 2002).. However, the degree of
significance is open for debate. Evidence, such as royal serekhs, leads few scholars to
suggest that Egypt may have dominated the area politically, or at least colonized it.
Alternatively, a series of small fortifications and encampments erected along the
Mediterranean coast lead others to argue Egypt was a strong trading partner with the
southern Levantine societies; although its’ prominence had started to decline towards the
end of the EBII. It remains possible local control was maintained through the assistance
of Egyptian resident bureaucrats.
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Table 3.1. Chronological table of Egyptian-Canaanite interaction in the Chalcolithic and Early
Bronze Age. (Source: After de Miroschedi 2002: 40)

Canaan

Characterization of
Egyptian-Canaanite
Relations

Egypt

7

Early
Bronze IV

Collapse of the urban
civilization in Canaan:
interruption of exchanges
with Egypt

1st
Intermediate
Period Dynasty
VI

6

Early
Bronze III
final

Egyptian commercial and
military expeditions to
Canaan?

Early
Bronze II-III

Reorganization of the
exchanges: development of
Canaanite city-states;
'official' contacts; exchanges
of 'gifts'

Early
Bronze IB
final

Development of Egyptian
trading outposts in Canaan;
establishment of state
administrative structures

Early
Bronze IB

Egyptian colonial
exploitation of southwestern Canaan

Early
Bronze IA

First wave of Egyptian
expansion; setting of
exchange networks

Phases

Approx.
dates
BCE

2250

Dynasty V-VI
2650

5

Dynasty I-V
3050

4

Dynasty 0
(Naqada IIIB-)
3150

3

Naqada IIc-dIIIa
3400

2

Late Maadian
(Naqada IIa-b)
3500

1

Late
Chalcolithic

Exploratory phase: sporadic
contacts

Early Maadian
(Naqada I)
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3.4. Early Bronze II (3000 – 2700 BCE)

Settlement patterns during the EBII suggest the widespread development of large
fortified towns and an increase in the number of small villages throughout the southern
Levant. The EBII gave rise to the first ‘urban revolution’ in this part of the ancient Near
East. Large urban centers were principally positioned along the low foothills at the
eastern edge of the coastal plain, although significant centers continued in the hill
country, the northern Negev desert, and the Transjordan (Finkelstein and Gophna 1993;
Gophna and Portugali 1988; Philip 2001). Settlement information point towards first and
second tier fortified sites surrounded by rural (Falconer 1994), agriculturally producing
three-tiered ranking classification settlements (Broshi and Gophna 1984). This type of a
settlement plan is generally associated with a more political and cultural integrated
centralized organizational system.
Across the southern Levantine landscape, evidence indicates renewed interest in
the marginal and copper producing areas of Sinai, Timna, and Faynan. The area, while
inhospitable for the production of agriculture, had an economy dependant on the trade of
metal. Large centers, like Arad, rose to prominence to accommodate and organize the
economy centered on trade. With its many towers and large fortified wall, the city
exemplifies the type of hierarchical organization equated with the power structure needed
to rule and maintain a complex urban system.

54

3.5. Early Bronze III (ca. 2700 - 2300 BCE)

The end of the Early Bronze II and the transition to Early Bronze III correlates
with the Egyptian Third Dynasty (Miroschedji 2002; O'Connor 1990; Stager 1992;
Wilkinson 2001). The archaeological evidence during this period indicates disruption in
settlements resulting in the abandonment of several urban centers and

settlements

including Arad in the Negev, and el-Far’ah (N) in the north central hills (Amiran 1978;
Kempinski 1983). Nevertheless, many of the medium and larger sites continued to be
important population centers. Eventually, the society polarized into a network of large
town and city-states and resulted in a second urban phase. The EBIII period correlates
with Egyptian Dynasties III-IV, although direct evidence is increasingly rare.

An

exception is Palestinian EBIII oil jars of ‘combed ware’ recovered from Egyptian
Dynasty V contexts. Similar objects were recovered in Syria and elsewhere (Dever 2003:
84) indicating contact with neighboring regions.
In Transjordan, numerous Early Bronze sites like Numeira and Bab edh-Dhra
continued to expand both in size and in population. Bab ed-Dhra is considered to be the
largest among a group of five sites situated in dry riverbeds leading to the Dead Sea (Rast
2003; Schaub 1982; Schaub and Rast 1989). Archaeological research in this area has
revealed many other large EBA settlements in and around the Jordan Valley and the
plateau regions of northern and central Transjordan (Mazar 1990). The integration of
populations into larger settlements during this period resulted in change to the local
pastoral groups. Although pastoral subsistence practices appears to be the norm in the
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north (Esse 1989, 1991) and in the southern arid regions (Finkelstein and Perevolotsky
1990; Rosen 1988), the rise of urban systems in the region is marked by the
disappearance of the pastoralist settlements in areas like the Jordan Valley. Whether the
groups migrated, settled elsewhere or were integrated into the urban social network is a
point of contention. Contact between groups would have resulted in dependencies and
uneasy relationships between sedentary peoples and pastoral groups (Khazanov 1994;
Salzman and Sadala 1980). Indigenous, non-urban populations lived between the cities of
western Palestine as well as in Transjordan through the third millennium BCE (Mazar
1990; Rast 2003; Schaub 1982; Schaub and Rast 1989).

The relationship between

pastoralist, agriculturists and the urban peoples is at the heart of what Finkelstein terms
‘multimorphic’ society (Finkelstein and Perevolotsky 1990). Nomads and pastoralist
supply labor, animal products, and other goods, such as copper, to sedentary populations
for exchange. The production of copper is thought to be the link for the continuous chain
of sites connecting the Sinai with Arad via the Negev and the Arabah Valley (Biet-Arieh
1981, 1986). Stager (1992) believes the relationship was more of a symbiotic one
disputes this claim.

3.6. Early Bronze IV (ca. 2300 – 2000 BCE)

The terminology applied in naming the chronological division of the EBIV has
been a contentious issue with researchers of the region. The end of the period has been
referred to as the Intermediate Bronze Age (Lapp 1966) Intermediate EB-MB (Kenyon
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1983), Middle Bronze I period (Albright 1971; Dever 1970), Early Bronze IIIB (Wright
1961) and the Early Bronze IV period (W.G. Dever 1992). This study refers to the period
Early Bronze IV. By the end of the third millennium, EBA complex societies had
collapsed and most of the cities and towns in the southern Levant were completely
abandoned (Dever 1989, 1998; Palumbo 2001; Seger 1989). The correlations on the EB
IV are known from social and political conditions at the end of the Old Kingdom and the
First Intermediate Period (Kanawati 1977, 1980; Kemp 1983; Kemp 1989; O'Connor
1974). This era represents a time of decentralization. Changing socio-political structures
in Egypt led to minimal influence in the southern Levant.

Social organization is

characterized as one of non-sedentary pastoral life between periods of urbanism and
sedentary agriculture (Dever 1973, 1980, 1989; William G. Dever 1992, 1995; Falconer
1994; Fall, et al. 2002; Fall, et al. 1998).

Large amounts of the remaining population

shifted to outlying areas, concentrated around springs, and had a material culture more
consistent with pastoral nomads and small-scale subsistence farmers. Areas previously
occupied by cities and villages experienced decreases in numbers of settlements and
population (Esse 1989: 89).

In northern Palestine, settlement once again rose on the

steppe environment of the Irano-Tauranian region of the Jordan Valley. The northwest
corner of the Jezreel was almost continuously occupied (Esse 1991: 156), the inhabitants
appear to have abandoned the central Jezreel Valley in favor of the head of the wadis and
along spring lines in the Beth Shan Valley and the Jordan River (Arlene M. Rosen 1989:
253).
In southern Palestine, settlements disappear along the stream systems on the
coastal plains and reappear to the east in the Judean Hills. In the Negev, an increase of
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open settlements located near permanent water sources is evident. The majority of sites
were located with the boundaries of the ecological niche of the Negev Highlands
(Finkelstein 1989: 131) and the Sinai. Hundreds of sites, mostly in the Negev highlands,
from that era have been identified (Finkelstein and Perevolotsky 1990: 76). Settlements
are classified into three categories according to size: large or central sites such as Har
Yeruham, Be’er Resisim, Nahal Nissana, and Ein Ziq, medium size sites composed of
several dozens of dwellings, and hundreds of small sites scattered throughout the area
(ibid.). The small sites are usually composed of a large courtyard with few adjacent
round or oval huts or pens. Scholars argue the large sites were permanent settlements and
the small sites reflect seasonal pastoral activity of groups connected to the large
settlements (Cohen 1983: 22). Evidence for fortification and public architecture is
lacking.

The subsistence patterns associated with the EB IV shifted from an urban

based-agriculture, industry, and trade to a mixed economy based on dry farming and
animal husbandry (Dever 1989: 228).

Most scholars agree that this represents a shift

from urban-based agricultural pursuits and toward the pastoral end of the spectrum.
The area of the Transjordan appears to have become a refuge for population
groups (Mazar 1990). Numerous sites from this period, Iktanu, Khirbet Iskander, ‘Aroer,
and Ader, appear to have been agrarian sedentary settlements with continuous EB III
cultural traditions. As opposed to other EB IV settlements, Iktanu and Khirbet Iskander
revealed several occupation phases from this period. Khirbet Iskander was fortified by a
massive wall and contained dwellings of the ‘broad building’ type architecture
commensurate with Early Bronze Age urbanism (ibid.). Similarly, research carried out at
Bab edh-Dhra (Rast 2003; Schaub 1982; Schaub and Rast 1989), Tell Abu en-Ni’aj
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(Falconer and Magness-Gardiner 1989), Tell el-Hayyat (Fall, et al. 1998) and other sites
in Jordan reveal similar findings resulting in differing perspective on EB IV societies in
these areas. It is interesting to note that the Early Bronze Age begins with a period of
socio-economic collapse and similarly, it ends in social disintegration.

3.7. Cultural-Historical Issues

As previously discussed, the network of relations between this area and Egypt
was established prior to the Early Bronze Age. The series of small settlements in the
northern Sinai and the Arabah Valley between Tel Erani and Arad may have been trade
outposts affiliated with Egypt.

These outposts on the Egyptian periphery support

Algaze’s argument on the dynamics of expansionary states (Algaze 1993a, 1993b). The
Egyptian trade outposts were prominent throughout the EBAI through the collapse of the
EBAII urban society in this region. During the EBIII and IV, evidence for Egyptian trade
is practically non-existent. The EBAIV is marked as a period of disintegration and
collapse of the southern Levantine societies (Dever 1989; Palumbo 2001). While the
cause is debated (Dever 1980, 1989; Arlene M. Rosen 1989; Weiss 2000), there is
general agreement that pastoralism as a predominate strategy prevailed throughout the
southern Levant.

However, the identity and origins of the pastorals is cause for

disagreement. It was widely accepted these groups were West-Semitic semi-nomadic
tribes from Syria known as “Amurru” or Amorites by modern scholars (examples:
Kenyon 1966; Luke 1965; Mazar 1990). The current approach is to negate any massive
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invasion of the country by a foreign population and to accept the local inhabitants as a
continuation of sedentary, even urban life in the region (Mazar 1990: 170). This
agreement between scholar has laid the foundation for debates in the occupational history
of the Levant during later periods such as the Late Bronze, and the Iron Age (examples:
Finkelstein 1998; Holl and Levy 1993; LaBianca and Younker 1998; Levy, Adams and
Muniz 2004; examples: Mendenhall 1992).

3.8. Early Bronze Age Subsistence Economies

The subsistence economy of the Chalcolithic continued in the EBA. However,
the agricultural systems were spurred on by new innovations in technologies.
Settlements moved away from the marginal areas and were often located on well-drained
and agriculturally fertile land, typically along the wadi systems where a simple form of
gravity-flow irrigation might be practiced (Esse 1989).

The subsistence economy

included a regime of mixed farming, horticulture, and animal farming.

The vast

quantities of land for horticulture and viticulture incorporated crops such as wheat,
lentils, beans, and peas into the subsistence regime. New crops revolving around the
cultivation of orchard crops such as the olive, grape, date, and pomegranate (Fall, et al.
2002) made their appearance in this region during the EBA. The establishment of centers
along the foothill zone allowed for the exploitation of the hill country for tree crops and
the coastal plains for the production of cereals. The development of these new crops
sustained the populations of the EBAI period, but formed the basis of the subsistence
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economies in the following EBII-III period. The continuing reliance on sheep, goat, and
cattle for meat and secondary products increased (Grigson 1998) during this period. The
use of cattle as draught animals and equids for transport (ibid.) also increased.
The development and exploitation of crops during the EBAI varied with
environmental conditions (Philip 2001) leading to diversified subsistence patterns, most
evident in the arid and semi-arid landscapes. For example, in the Jordan Valley, the
heavy populated centers along the steppes were most likely reliant on a primary
subsistence strategy of pastoral production. Similarly, along the Nahal Besor, there are
indications that during the EBI, a agro-economies shift from wadi irrigation to increased
dry farming.

On the other hand, Levy’s research along the Nahal Besor identifies

settlements as camps for specialized pastoralists (Levy 1983). In the coastal plain region,
the primary settlement type consisted of small-unfortified agricultural villages. The
settlement evidence indicates the social structure was most likely mixed with both
sedentary and pastoralist economies. The evidence also indicates pastoralists inhabited
the semi-arid regions of Palestine and the Sinai, and exemplified by the excavations at the
cemetery at Bab edh-Dhra, situated east of the Dead Sea, and excavated by Lapp from
1965 to 1967 (Rast 2003; Schaub 1982; Schaub and Rast 1989). As no settlement was
established here during this phase, the cemetery may have belonged to pastoral groups
(Mazar 1990). A second line of evidence is the numerous nawamis. Bar-Yosef et al.
(1986) have interpreted these structures as evidence for the first full-time pastoral
societies in the southern Levant.
During the EBA II-III, an increase in agricultural, tree crop cultivation and animal
exploitation would have occurred to meet the demands of the local population inhabiting
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the urban and rural areas during this period of ‘true urbanization’. The subsistence
strategies practiced would have varied regionally according to the available resource base
and seasonal rain patterns. Strategic location of new settlements, in the coastal plain, hill
country, and the northern Negev desert (Finkelstein and Gophna 1993; Gophna and
Portugali 1988; Palumbo 1990), allowed exploitation the local food resources. In the
Jordan Valley, the number and size of EBA settlements along major wadis would have
been impossible to sustain without increased agricultural production (Rosen 1995: 33)
supplemented by flood water farming. In regions where rainfall is highly seasonal, simple
floodwater irrigation systems (Levy, et al. 1995; Rosen 1995) involving the channeling of
spring flows or captured run-off water would have considerably increased the agricultural
potential of the area.
Orchard crops were heavily grown and traded widely during the EB II-III in the
southern Levant (Fall, et al. 2002: 451). The main crops included olive, grape, fig,
pomegranate, date and sycamore fig. According to Fall et al. (ibid.) olive, grape, and fig,
became the three most important corps grown in the dry farming regions of the southern
Levant and were traded throughout the Mediterranean basin (Ben-Tor 1986; Stager 1985;
Zohary and Hopf 1988).
EBA animal rearing strategies would have been partly determined by local
environmental conditions (Grigson 1998; Kolska Horowitz 1989: 287-288; Zeder 1996)
with sites in the more arid regions showing higher frequencies of sheep and goat followed
by cattle and donkey with low frequencies of pig (Grigson 1998). Sheep and goat are
important animals and are a source of hair, wool, meat, and milk. Cattle are major
sources of meat, hides, and traction for pulling plows and carts. Pigs, on the other hand,
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require moisture and may be poorly suitable (Horwitz and Tchernov 1989b) for the arid
regions of the southern Levant.
The increase in agriculture, orchard crop horticulture, and strategies in animal
rearing practices sustained the urban and rural centers during the EBA. The growth of
complex systems would have resulted in a growth of centralized storage and regional
specialization within an increasingly integrated economy (Philip 2001: 188).

The

mobilization of goods to different sectors of the economy would have required an
economical means of transportation. Pack animals such as the donkey would have
provided reliable means to move goods across the landscape. Evidence of animal
transport is apparent during the Chalcolithic period (Epstein 1985; Grigson 1987, 1993,
1998), and by the EBA, they represent an integral part of the economy.

3.9. Discussion and Summary

The EBA can be characterized as an era of long-term cycling of social complexity
between periods of urbanism and disintegration.

The consensus is that Egyptian trade

influences set the tempo for the cycles of complexity throughout the period. A strong and
organized Egyptian bureaucracy resulted in increased periods of complexity at the core
and in the peripheries. Adversely, a faltering administration’s demand for local resources
led to economic decline in the periphery. Continuing long-term Egyptian absences
eventually lead to social disintegration and reorganization across the Levantine
landscape. The system of social cycling is seen in the peaks and valleys that characterize
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the longue dureé of history (Braudel 1981) in this region.

The processes are further

accentuated in the archaeological record during the EBA by the trends of alternating
processes of sedentarization and nomadization of indigenous groups (Finkelstein 1995;
Joffe 1991; Rosen 1988) internally or externally influenced by social and environmental
processes.

The local groups responded by adapting within the system. Nevertheless,

population aggregation and dispersal cycles of pastoral or nomadic lifestyles, increased
mobility and diminished sedentism need not imply a complete shift to pastoral strategies.
The presence of nomads has been determined to be archaeologically traceable through
architectural and archaeological evidence (Cribb 1991).

Difficulties arise when

attempting to distinguish between architectural evidence that implies sedentary versus
mobile economies (Cribb 1991; Finkelstein 1992; Frendo 1996) especially in light of the
pastoral- nomad continuum (Khazanov 1994). Sedentary groups may occupy tents on a
temporary or permanent basis, while nomads may inhabit structures in substantial
architectural features. Generally, these processes occur and are in direct correlation
between fluctuations in food intensity levels, local-level political organization, and the
larger world system and are influenced by the locally kin-related groups and the ability of
these groups to adapt within the larger system.
In brief, a wide range of models have been proposed and tested on the evolution
of societies from the EBAI through the EBAIV periods.

While comprehensive

discussions are outside the scope of this thesis, a snap-shot of these models is presented
here because it is against these competing interpretations that the archaezoological
material that span the EBIA, EB III, and EBIV sequence of the Early Bronze Age is
examined in this thesis.
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a.

Early Bronze IA- Following the collapse of Chalcolithic chiefdom
organizations in the southern Levant (Burton 2005; Joffe 1991; Joffe 1993,
2000; Levy 2003b), the Early Bronze IA has been characterized as an initial
period of urbanization, collapse and reorganization (Bentley 1991; Chesson
1999; Harrison 2001).

b.

Early Bronze III- This time period brings disruption in settlements and results
in the abandonment of several urban centers and settlements including Arad
in the Negev and el-Far’ah (N) in the north central hills (Amiran 1978;
Kempinski 1983). However, most of the medium and larger sites continued to
be important population centers. Eventually, the society polarized into a
network of large town and city-states resulting in the second urban phase.

c.

Early Bronze IV- Periods of social collapse are typically characterized by a
wide range of explanatory model to explain why previously successful
societies fail (Burton 2005; Diamond 2005; Yoffee and Cowgill 1988). As the
EB IV is generally characterized as period of social collapse, it has the most
competing explanatory models.

Palumbo (2001: 233-238) extensively

reviews the models proposed for the EBIV collapse and will not covered in
this thesis.
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These competing models from the EBA provide the framework for the faunal data
utilized in this study.

The main sources of data selected this thesis focuses on

Transjordan and includes the EBIA, no EBIB, traces of EBII, and a large sample of EB
III reflecting the peak of the ‘urban revolution’ in this region, and EBIV material from
the following period that represents social collapse. It is anticipated that the analysis will
provide insights on the period of social collapse following the Chalcolithic period, the
period of the peak urbanism in the EBA southern Levant (EB III) and the period of social
collapse (EBI V). It is within this larger system, the inhabitants of area of Faynan region
subsisted on the local resources of plants and animals while supplying vast amounts of
copper to the region. In this arid environment, kin-groups provide the mechanisms for
local-level groups to cope with risk within an unpredictable and hazardous sociopolitical, economical, and natural environment. As LaBianca and Younker (1998) point
out, the principle of unilineal descent empowers kin-groups with a system of local-level
political organization that enables both cultivators and herders to acquire, maintain and
defend ploughlands, pasturelands, habitation sites and water sources as needed to
maintain their way of life. In order to get at these processes, the following chapter
explores the natural and social environment of the Faynan region.

CHAPTER 4: SOCIO-CULTURAL CHANGE DURING THE EARLY
BRONZE AGE IN THE FAYNAN REGION

4.0. Introduction to the Faynan Region

The Faynan District is known from Hebrew bible- Numbers 33:42-43 where Pu
non (the present Khirbat Faynan, Jordan) was a way station during the Exodus.
Moreover, the area is identified with the Greek Phaino reported by Eusebius of Caesarea
as the location where the Romans sent Christians to work in the mines and there suffered
martyrdom during the persecutions of the early fourth century (Freeman-Grenville, et al.
2003; Schick 1995). Many graves, some marked with crosses, remain in the present day
among the ruins of at least three Byzantine churches. Archaeologically, evidence of
ancient settlement sites spanning from the Chalcolithic through the Islamic periods
(Hauptmann 1989a, 2000; Hauptmann, et al. 1992; Levy, et al. 2002) have been
documented, numerous with traces of mining and smelting.
The area is situated about 50 km southeast of the Dead Sea and characterizes one
of the largest and most important resource area for the exploitation of copper in the
southern Levant (Adams 1999; Hauptmann 1989b, 2000; Hauptmann and Weisgerber
1987a; Levy, et al. 2002; T.E . Levy, et al. 2001). Metal production in this area during
the EBA reached extensive proportions and contributed to the amalgamation of the social
fabric that characterized the evolution of the society in this region. The Jabal Hamrat
Fidan (JHF) mountain range, in the western portion of the area is the most prominent
feature of the arid landscape and contains evidence for numerous single and multiple
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occupation sites that span the Paleolithic, Neolithic, Chalcolithic, Early Bronze Age, Iron
Age and into the Roman, Byzantine, Islamic, and modern times (T.E . Levy, et al. 2001).
The sites of the Wadi Fidan 4 settlement village (WFD4) and the metal production site of
Khirbat Hamra Fidan (KHI120), located here, contain evidence of EBA habitation in this
area. This chapter reviews previous research for the region and the two sites central to
this study.

4.1. The Natural Environment of the Faynan Region

The JHF research area (Figure 4.1) is situated in the eastern side of the Wadi
Arabah in southern Jordan. The Wadi Arabah is part of the Great Rift system that begins
in East Africa to Turkey. In this part of the Near East, the rift continues through Aqaba
in the south and up past the Dead Sea in the north. From an Annales perspective, the
longue dureé of time (Braudel 1981) is witness to the tectonic processes afflicting the
landscape. Tectonic motion along the valley floor has resulted in elevated, flanking,
high-rise mountains to the east and west. The recurring‘mentalité’ accounts for seismic
events that significantly changed ancient settlements during prehistoric and historic times
(Russell 1985). These events coupled with erosion processes from heavy rainfall have
carved numerous drainage systems and created the accumulation of sediments and large
alluvial fans throughout the region.
Rainfall and temperature vary seasonally. Rainfall occurs in the winter month
between November and April and can range from 50 and 150 mm a year with an average
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of 60 mm per year (Rabb'a 1994). While rivers are mostly ephemeral, storms during the
rainy season can result in high run-off and when ground saturation occurs in the higher
elevations, violent flash floods are the norm. Daytime temperatures in this region can
rise to approximately 40 degrees C in the summer and fall to 20 degrees C in winter
(Rabb'a 1994). This variation in temperature and rainfall is in marked contrast with the
nearby highlands where precipitation can reach well in excess of 200 mm making dry
farming relatively easy.
The vegetation of this dry desert environment is characterized as SaharoSindian with isolated pockets of Sudano-Deccan oasis (Zohary 1962). The desert tree
thriving flora includes Acacia tortilis (Umbrella thorn), Acacia raddiana, Ziziphus spinchristi (Christ thorn) (Danin 1988). Seasonal flooding, a high water table, and springs
that supply moisture to the valley floor contribute to large pockets of vegetation in the
silty alluvial areas (Raikes 1985) and to areas of the wadi.

4.2. Paleoenvironmental Data in the Faynan Region

It is fundamental to discuss the paleoenvironmental setting in Faynan, particularly
for the late Holocene because research in the local area (Hunt, et al. 2004) does not
correlate regional paleoenvironmental research (Issar and Zohar 2004; Issar 1995). In
this thesis, only a summary of existing data is provided.

Paleoenvironmental data

indicates the dry and arid environment that exists today varied from the climate of the
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Figure 4.1: The research area along the Faynan region. (Source: satellite images from Google Earth
and topographic map courtesy of ACOR-Amman).
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EBA in the southern Levant (examples: Frumkin, et al. 1999; Hunt, et al. 2004; Issar and
Zohar 2004). Late Holocene climate was previously understood to have been uneventful.
Current research (Bar-Matthews, et al. 1998; Bianchi and McCave 1999;
Campbell, et al. 1998; Schilman, et al. 2001) has demonstrated the climate during the late
Holocene was less stable than previously thought. Proxy data collected from Soreq Cave
(Bar-Matthews, et al. 1998), Dead Sea levels (Frumkin, et al. 1991), Mediterranean Sea
levels (Raban and Galili 1985), and Lake Van cores (Lemcke and Sturm 1997) compiled
by Issar and Zohar (2004) indicate erratic climate patterns occurred at different intervals
throughout the past –including the Chalcolithic and into the EBA (Figure 4.2). These
data sets are used by Isaar and Zohar (2004: 100-101) to argue for a series of climate
fluctuations involving periods where precipitation varied from the wetter episodes of the
Chalcolithic period. These episodes were followed by a period of very humid and cold
climate at around 3000 BCE and lasted for several hundred years-wells into the EBA.
Cold climate and the increase in humidity resulting in high precipitation would have
turned the dry and ephemeral wadis of today into perennial streams (Goldberg and Rosen
1987; Issar and Zohar 2004; Rosen 1986) driving natural processes, such as erosion,
further altering the regional landscape.
Locally, clues for reconstructing the paleoenvironment of the Wadi Faynan region
can be inferred from paleobotanical and palynological evidence collected by Hunt et al.
(2003) and the Wadi Faynan Landscape Project (Barker, et al. 1998). While the research
carried out by Hunt et al. centers on the Early Holocene, it represents the first proxy data
set practical for reconstructing the paleoenvironment of the Holocene in this region. The
botanical remains reveal a steppic environment at the margins of a type of Mediterranean
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forest (Hunt, et al. 2004) on the plateau where the Wadi Dana, which is part of the main
Faynan drainage system has its origins existed in the early Holocene. The evidence
argues for a much wetter climate: rivers, which are today ephemeral, were then most
likely perennial. Even though the wetter climate led to a diversified landscape, Hunt et
al. claim by the Chalcolithic, the Faynan area was virtually treeless due to grazing
pressures (Hunt, et al. 2004). These continued pastoral activities prevented the
reoccurrence of much of the tree vegetation.

Figure 4.2. Correlation between proxy-data related to paleo-climates and historical periods in the
Near East. The two lines form the boundaries for the periods central to this study. (Source: Issar
and Zohar 2004).

Additional Paleoenvironmental data from the Wadi Faynan area was collected
from the site of WF24 (5051). WF24 includes the remains of several structures believed
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to be associated with water catchments utilized for human or animal consumption or for
supplying water to agricultural fields (Barker, et al. 1998: 259-261). Barker et al. argue
the use of these types of water storage catchments can be interpreted as evidence for new
strategies developed for coping with the arid environment that exists by Nabatean times
in the later first millennium BC. Coring and other related studies carried out in the
cisterns found in this area of the Faynan suggests the wetter environment that existed
during the Early Holocene (Hunt, et al. 2004) was succeeded by a relatively diverse
grass-dominated steppic landscape by the Fourth and Third Millennia BC. The pollen
samples recovered here include high pollen counts of shrubs such as Caryophyllaceae,
Asteraceae, Poaceae, Artemisia, Plantago, Ephedra, Geranium, Succisia, and Rumex,
species characteristic of steppe lands.

4.3. Previous Archaaeological Research in the Faynan Region

The history of research in the Faynan region can be traced to the last century with
the explorations of Kitchener (1884) and Lagrange (1898).

Lagrange was the first

scholar to rediscover and associate the ruins of Faynan with Biblical Punon. Several
explorers then visited the area: Musil (1907), Frank (1934), Glueck (1935), and Kind
(1965).

A. Musil conducted the first mapping of Khirbat Faynan in 1898.

Musil

connected the large copper production residues to Roman mining (Musil 1907).
Following Musil, F. Frank visited the area on his survey of the Wadi Arabah. During his
visit to the region, Frank recorded three sites in the Wadi Fidan-Rujm Hamra Ifdan,
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Mahamma Ifdan, and the smelting site of Khirbat en-Nahas (Frank 1934: 218) that
remains a key site for contemporary research.
Beginning in 1934 N. Glueck made four visits to Eastern Palestine(Glueck 1935).
His knowledge of ceramic typologies in archaeological surveying led him to record
approximate dates of occupation for many of the sites he visited. Visiting sites recorded
by Musil and Frank, Glueck added several new ones including Khirbat Hamra Ifdan
(Adams 1992) and the Iron Age sites of Khirbat al-Jariya and Khirbat el Ghuwayb.
Beginning in the late 1960’s T. Raikes carried out limited reconnaissance in the
Wadi Arabah while working in 1967-69 and again in1975-1979 on the construction of the
Wadi Arabah road. His recorded visits to the Faynan area revealed the extensive nature
of occupation in the region. His well documented descriptions of sites over a range of
periods (Raikes 1980) not only renewed archaeological interest, but also remains an
important archival source. Following Raikes, major sites were continually explored and
new information was documented in systematic surveys in the area of Khirbat Faynan
(King 1985; King, et al. 1989), and the Wadi Fidan (MacDonald 1992; MacDonald and
Koucky 1986) as part of the larger Wadi Arabah surveys projects.
In

1983,

comparable

surveys

and

test

excavations

centering

on

archaeometallurgical research in the region were started by the German Mining Museum
under the direction of A. Hauptmann and G. Weisgerber (Hauptmann 1986; Hauptmann
and Weisgerber 1987b; Hauptmann, et al. 1985; Keesmann, et al. 1984).

A general

survey of the entire region documented sites containing evidence of metallurgy. Before
this time, little was known about metal production in this region. The survey revealed
new information on the location of mines, processing, smelting, and previously
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undetected archaeological sites.

A drawback of the project was that the German

sponsored project focused primarily on metallurgical research. Therefore, sites lacking a
metallurgical component were given little attention except in the area of
archaeometallurgical development.
In 1986, Dr. Mohammad Najjar, Director of Excavations for the Department of
Antiquities of Jordan begin collaborating with the Bochum team. Excavations and studies
were carried out at Tell Wadi Faynan (Najjar 1993; Najjar, et al. 1990), a site thought to
be an occupational site with early metallurgical association. The site proved to be a
Chalcolithic pre-metallurgical site.
Following the excavations at Tell Wadi Faynan, V. Fritz, also under the German
Mining Museum, undertook a series of excavations around the Faynan area at the Iron
Age site of Khirbat en-Nahas (Fritz 1996) and Barqa el Hatiye (Fritz 1994b). The work
by Fritz has been important for understanding the exploitation of copper and the history
of metallurgy in the Faynan area.
Metallurgical studies based on small scale probes along the Wadi Fidan drainage
continued at Khirbat Hamra Ifdan, Wadi Fidan 1, under R.B. Adams and a larger
excavation at Wadi Fidan 4 by R. B. Adams and H. Genz (Adams and Genz 1995;
Adams 1991, 1999). The Wadi Fidan project was launched to study metallurgy to better
understand Early Bronze Age metalworking in the region. Perhaps the most significant
contribution made by this projects during the three seasons at Wadi Fidan was that
extensive metal exploiting cultures were inhabit the area.
Research in the Faynan region has increased over the last decade. Projects have
become interdisciplinary and are incorporating technological, scientific, anthropological
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and historical studies with the archaeology of the region.

British teams under the

direction of G. Barker have extensively studied desertification (Barker 1996; Barker
2002; Barker, et al. 2000; Barker 2000) in the Faynan region. These studies led to
research on pollution, paleoenvironment, economic and culture historical issues (Barker,
Adams, Creighton, Crook, Gilbertson, Grattan, Hunt, Mattingly, McLaren, Mohamed, et
al. 1999; Barker 2000; Barker, et al. 1997; Findlater, et al. 1998; Finlayson and Mithen
1998; Finlayson, et al. 2000; Freeman and McEwan 1998; Wright, et al. 1998).
Extensive surveys and large scale archaeological excavations focusing on metallurgy,
crafts production and social complexity were carried out by the JHF Archaeological
Project under the direction of T.E. Levy, M. Najjar, and R. Adams (Levy, et al. 2002;
T.E. Levy, et al. 1999; T.E . Levy, et al. 2001) in 1997. The research conducted by the
JHF Archaeological Project spans from the Neolithic to the Islamic period. At the
northernmost part of the region, systematic surveys and excavations are being carried out
on the Iron Age along the Wadi Al-Ghuwayb, Wadi Al-Jariya, and Jabal Hamrat Fidan
(Levy, Adams and Muniz 2004; Thomas E Levy, et al. 2003; Levy and Higham 2005;
Levy, et al. in prep; Levy, Najjar, Muniz, et al. 2005; Levy, Najjar, Plicht, et al. 2005;
Muniz in prep; Twiss 2003).

4.4. Early Bronze Age Archaeological and Cultural Issues in the Faynan
Region

The studies conducted by the German, British and American teams in Faynan in
the last decade have just begun to contribute to our understanding of social processes
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driving complexity in the region.

The surveys and excavations have exposed the

extensive role metal production had in the region (examples: Adams 1999; Hauptmann
1986; Levy, et al. 2002; Levy, Najjar, Plicht, et al. 2005). Commensurate with the
exploitation of this resource is the extensive inhabitation along the Wadi systemsparticularly along the Wadi Faynan and the Wadi Fidan. Numerous sites documented
during these surveys include cairns and cemeteries, and habitation sites (Adams 1991,
1999; Barker, et al. 1998; Barker, Adams, Creighton, Crook, Gilbertson, Grattan, Hunt,
Mattingly, McLaren, Mohammed, et al. 1999; Barker, et al. 1997; Hauptmann and
Weisgerber 1987a; Hauptmann, et al. 1985; Thomas E Levy, et al. 2003; T.E. Levy, et al.
1999; T.E . Levy, et al. 2001; MacDonald 1992; Raikes 1980) spanning from the
Neolithic to the present. Of these discoveries, four inhabitation sites (cf. Adams 1999)
spanning the entire Early Bronze Age have been investigated (some extensively) are
listed in Table 4.1.

Table 4.1. Excavated Early Bronze Age sites identified and excavated in the Faynan Area. See Levy
et al. 2001: 175-176 (Table 2) for a list of all the Early Bronze Age sites discovered along the Wadi
Fidan.

(Adams and Genz 1995;
Adams 1999; T.E . Levy, et
al. 2001; Raikes 1980)
(Adams 2003; Fritz 1994a,
1994b, nd)
(Adams 1992, 1999; Adams
2000; Levy, et al. 2002; T.
E. Levy, et al. 1999)

Wadi Fidan 4 Village

Early Bronze Age I

Barqa el-Hatiye

Early Bronze Age II (?)

Khirbat Hamra Ifdan

Early Bronze Age II-IV

Faynan 100

Early Bronze Age I and (Barker, et al. 1998; Wright,
IV
et al. 1998)
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4.4.1. The Fidan Early Bronze Age I

Following the collapse of the Chalcolithic period, populations of the EBAI
adopted new religious practices, landscape and settlement plan and economic systems.
The small sample of EBAI sites in the Faynan region is crucial for understanding the
foundations of village life that eventually lead spun into one of the most intensive copper
producing regions in the Near East. Prior to 1997, only two EBAI sites were known in
the area of Faynan: Faynan 100 (Barker, et al. 1998; Wright, et al. 1998) in the Wadi
Faynan and Wadi Fidan 4 (Adams and Genz 1995; Adams 1999; T.E . Levy, et al. 2001;
Raikes 1980) in the Jabal Hamrat Fidan.
Faynan 100 (Figure 4.3) is located on the southern banks of the Wadi Faynan
drainage approximately 2.3 kilometers from the remains of Tell Khirbat Faynan.
Surrounded by a series of field system (WF4.13), the site was first recorded in 1994 by
the Wadi Faynan Project (Barnes, et al. 1995). K. Wright (1998) conducted a detailed
survey of this EBAI site in 1997 as part of the geomorphology and archaeology focused
Wadi Faynan Project of the British Institute at Amman for Archaeology and History
(BIAAH). The site measures approximately 400 X 200 meters and contains traces of
cultural material that indicates a habitation in the area from the Chalcolithic, Early
Bronze, and Nabatean/Roman/Byzantine. The archaeological evidence consists of large
quantities of Chalcolithic and early Bronze Age pottery and diagnostic artifacts such as
Canaanite blades and fragments of basalt bowls. Architectural features include enclosure
walls known to contain sections with ‘turret or bastion-like structures’ attached; similar
to the towers at contemporary Early Bronze Age Arad (in Barker, et al. 1997: 35).
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Survey work also identified a series of circular silt-filled structures along the floodplain;
possibly used as water catchments or storage during EBA times.

The pottery was

identified as entirely hand made with shape and decorations corresponding to
Chalcolithic/EB dates.

Similarly, artifacts consisting of fragments of pierced stone

weights, a tabular flint scraper, sickle blades and borers were associated with these
structures (ibid). The author while surveying the area west of the British research area
has observed ceramics, similar in style. Two main areas, close to where the Wadi Faynan
becomes the Wadi Fidan, were found to contain numerous types of hand-made ceramics
scattered around the remains of ancient terraces-or the remains of possible agricultural
fields-some that are being used by the present day inhabitants.
Research data collected by the British along the Wadi Faynan drainage reveal the
extensive use of a field system. While the maximum exploitation of the fields during the
EBA may never be known, the increase in agriculture resources exploited during later
periods (Barker, Adams, Creighton, Crook, Gilbertson, Grattan, Hunt, Mattingly,
McLaren, Mohamed, et al. 1999; Barker, et al. 2000; Barker, et al. 1998; Barker, et al.
1997) indicates the amount of production being generated in the region. Wright et al.’s
(1998) data dates this site to the same period as the settlement village of Wadi Fidan 4.
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Figure 4.3: Map of the Faynan area depicting the sites mentioned in the text. (Source: After
Hauptmann 2000, Levy et al. 2001).

The EBIA village of WFD4 is contemporary to Faynan 100 and very dissimilar in
function. The artifact data indicates that while Faynan 100 was central to the exploitation
of agricultural products, at WFD4, copper was the main resource being exploited during
this period (Adams and Genz 1995; Adams 1999; T. E. Levy, et al. 1999; T.E . Levy, et
al. 2001). Further, the artifact evidence at WFD4 points to the beginnings of a multistage production of copper being carried out at a household level and a two-tier
settlement pattern of social organization (Burton 2005; T.E . Levy, et al. 2001). Crushed
ore, slag and crucible fragments are representative of a small-scale ore production-have
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been recovered from within the confines of the village settlement. Also recovered were
numerous types of copper ore beads, bead blanks, and shell. Adams (1998: 248) argues
the beads were a result of community specialization and were likely items of exchange
used in intra- and inter-regional trade.
Recent ceramic analysis from the site of WFD4 by M. Burton (2005) offers clues
to the local ceramic tradition. Burton argues the ceramics of the two sites are similar and
appears to be rare outside the Faynan area. Furthermore, she stresses the manufacture
methods and the materials are local and the result of a production targeted at withinhousehold use (Burton 2005: 492). A similarly argument is made by Adams (1998: 247248). Adam argues the local metallurgical traditions of the EBI at WFD4 are not much
different from those utilized in the preceding Chalcolithic. The methods implored at this
site reveal similarities of production to those of the Beersheva Basin and elsewhere. The
studies conducted by Adams and Burton are important for understanding and recreating
the technological trajectories at this site. They focus on the importance the area of
Faynan played in the larger regional context of the southern Levant-particularly in the
evolution of metal production. Unfortunately, similar research conducted by the British
at Faynan 100, treat the areas of Wadi Fidan and Wadi Faynan as two separate entities
disallowing for the possibility that these sites might be interconnected or possibly reliant
on each other in the Bronze Age environments.
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4.4.5. The Faynan Early Bronze Age II-III

Data on the EBII and III cultural sequence from the Faynan area come from the
excavated sites of Khirbat Hamra Ifdan (EBII-EBIV) and Barqa el-Hatiye I. However,
because EBII data are limited and questionable, the EBIII is the main topic of focus. The
EBII and EBIII cultural sequences at Faynan contain an increase in copper production
over previous occupation periods. Changes in the development of technology related to
the processing of metals drove social complexity. Processing of metal was carried out at
a large scale. The exploitation of resources from mines and galleries had achieved
‘factory-like’ production technologies centering on the melting and re-melting activities
for casting (Levy, et al. 2002: 427). This was also possible through the increase of
technological advances in the control of temperatures and the means for achieving them.
Archaeometallurgical research by A. Hauptmann reveals that during this period, some
5,000 tons of slag residues are the results of smelting several hundred tons of copper
across 13 contemporary sites (Hauptmann 2000; Hauptmann, et al. 1992).
Archaeological materials recovered by the excavations conducted by the JHF
Archaeological Project at the EBII site of Khirbat Hamra Ifdan supports this claim. A
total of 3,782 archaeometallurgical finds were recovered over two excavation seasons.
Based on the large quantities of metal production practiced in the region, Levy (Levy, et
al. 2002) argues the large quantities of smelting in the area represents the largest evidence
of copper production in the Middle East.
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The increase in the production of metals during this period (and the large amounts
of smelting during the Early Iron Age) begs the question- Who is profiting from the large
quantities of resources being exploited and produced in this region? The answer to this
question is one of the topics under debate. Recent investigations are beginning to offer a
glimpse into how crafts or metal production can trigger processes that drive social
change. Research on crafts production by Levy et al. in this region argues for the control
of elites. Levy et al. (2002) remind us, “in the Levant, parts of these social changes were
the growth of elites and administrators in the new urban centers that controlled
specialized craft and subsistence production”. Current models for understanding the role
of elites in socio-cultural change advocates they influenced the production and
distribution of staple goods and wealth objects to enhance and consolidate their social
status (Johnson and Earle 1987; in Levy, et al. 2002: 436). Forthcoming publication on
the data recovered during the excavations at Khirbat Hamra Ifdan will address these types
of issues to understand processes of social change in the region.
In contrast, Philip (2001) argues in the absence of institutionalized elites during
the EBA, the archaeological record should indicate prosperous village communities, in
which a highly developed agricultural base supports major projects on a corporate basis.
Furthermore, he argues (Philip 2001: 217) kinship-based groups are the basic units of
action where the production of crafts falls on the shoulders of independent specialists.
Moreover, he discounts economic and political power as systematically linked to
sustained monopolistic control. Regional interaction is a by-product of demand resulting
from increase economic specialization targeted at producing additional resources for
investment rather then elite consumption. By applying faunal materials from the Faynan
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region to the Social Systems Food Model, this study will be testing these alternative
models to disclose the organization of social groups and their relationship with local and
regional elites.
At Barqa el-Hatiye, Adams uses ceramic evidence and architectural styles to
argue (Adams 1999: 250-255; 2003) the increase in metal production brought about new
cultural groups to the area resulting in strong connections between Faynan and the
broader southern Levant. Adams claims of the possibility that the indigenous peoples of
the Faynan area may have been supplanted by a new group or assimilated into a broader
Levantine cultural group. As to who or what this cultural group represents - is not stated.
The changing ceramic traditions from the local indigenous production of the EBI site of
WFD4 to the externally influenced forms of the EBII site of Barqa el-Hatiye can be
indicative that the inhabitants were not transitory because the local fabric suggests a
degree of permanency in occupation. What the exact role of the inhabitants of Barqa elHatiye had in the production of metal is not known and unfortunately, the type of
assumptions are difficult to test with the absence of archaeological materials, and thus,
will not be attempted in this study.. However, by using zooarchaeological materials,
testing for the presence of ethnic groups at KHI will be carried out in this study.
In his study, Adam (1999: 251) reminds us of the connection between the area of
Faynan and that of Arad (Ilan and Sabanne 1989), and of western Palestine. These
conclusions, made from the ceramic evidence at Barqa el-Hatiye, are further supported by
the archaeometallurgical studies conducted by Levy et al. (1998; 2001) and Hauptmann
et al. (2000). Trace elements analysis of ore composition support observations of the
movement of Faynan copper to the north, northwest (Hauptmann 2000) and southwest as
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early as Chalcolithic times (Levy 1998). If the down-the-line trade patterns emerging
from the contemporary research from Faynan were accepted, then it would follow that
one of the major entities benefiting from the trade network is Egypt via Arad (see Adams
1998: 251, 253). Evidence of Egyptian interaction with the southern Levant can be
traced back to Egyptian predynastic times. Unfortunately, the nature of this contact is not
entirely known.

Speculations range from state sponsored trade, trading stations, to

military domination. Historical sources discovered from the late Old Kingdom tomb of
Weni (Uni) (Breasted 1906; Eyre 1994) attest to this interaction albeit they do not appear
as peaceful. Campaigns to the ‘land of the Sand-Dweller’ as portrayed by Weni are the
first documented accounts of Egyptian battles fought in the in Palestine (Cline 2000: 29).
The campaigns by Weni during the latter part of the Old Kingdom could imply that this
area was considered part of Egyptian territory and the periphery.

Regardless of the

relation, socio-cultural evolution during the Early Bronze Age in the southern Levant is
connected with Egyptian civilization that was undergoing major socio-political changes
(Esse 1991), such as the rise and decline of the Old Kingdom and the beginning of the
First Intermediate Period. In the Faynan area, the social changes would have been
economic.

With the rise of fortified town in the southern Levant driven by the

expansionary neighboring states, metal production dramatically increased in scale.
Consequently, the control of this heavily exploited resource would have driven the need
for administrative control.
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4.5. Fidan Early Bronze Age Subsistence Strategies

As outlined in the previous section, in the EBA in the Faynan region, villages
were getting larger, their configurations were shifting, and the exploitation and
distribution of new resources significantly increased. Floodwater farming and basin
irrigation were most likely occurring in the areas of the wadi. Subsistence patterns,
however, as documented from botanical and faunal assemblages are at best inconclusive
for the region. Current knowledge of subsistence patters are from botanical remains
(Meadows 1996) collected during the 1993 excavations at WFD4 No information on
either botanical or faunal materials has been published for the Faynan area during this
period. This project will make a significant contribution in this gap.
Botanical assemblages indicate the inhabitants of WFD4 exploited three main
dietary components: plant cultivation, the collecting of wild plants, and the acquisition of
fruits (Meadows 1996). Cultivated plants include emmer and einkorn wheat, barley, oat,
and flax. It appears that wheat was a major source of food (cf. Fall, et al. 2002) at WFD4
and adjacent areas.

Evidence for the exploitation of wild plants and grasses were

identified in the collection. Meadows claims the species of barley found at WFD4 was
not the type exploited by humans for food. However, the exploitation of barley in
neighboring regions such as Bab edh-Dhra (Fall, et al. 2002) during the latter part of the
EBA leads to a different conclusion. Other types of wild samples collected were charred
and damaged making it difficult to positively identify. A third type of food exploited was
fruit (Meadows 1996). Traces of hawthorn fruit, date, fig, and grape were identified in
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the WFD4 collection. Whether the fruits were grown locally or brought into the area
from neighboring regions is open for discussion.
Information on the exploitation of animals at WFD4 is minimal at best.
Unfortunately, the collection was very fragmented yielding a small sample. Information
extracted from the collection indicated the Wadi Fidan animal procurement system was
geared towards the exploitation of sheep, goat, cattle and gazelle (Whelton 1994 in
Meadow 1996: 16). No traces of dogs, pigs, and equids were found in the samples
collected by Adams and Genz.
Subsistence pattern information for the EBII-IV in the Fidan area is minimal.
Currently, no published information (botanical or faunal) on subsistence patterns from
KHI is available. It is likely that subsistence patterns in the Faynan region, to some
degree, follow the trends seen throughout the southern Levant during the EBA where
changes occur as a response to increased urbanism (Grigson 1995: 251). Marginal desert
areas indicate an increase in sheep and goat and the exploitation of secondary products,
with low frequencies of cattle and pig. The increases in technology in metal production
would lead to an increase in pack animals for transport (Ovadia 1992: 20-22) of resources
and goods.

4.6. Summary

This chapter has laid out the general environmental, paleoenvironmental,
archaeological site and social factors prevalent throughout the Early Bronze Age I-IV in
the Faynan region of southern Jordan.

Paleoenvironmental data indicates the EBA

87
paleoenvironment was much cooler and wetter than today. Pollen research conducted in
this region confirms the existence of a Mediterranean environment that eventually gave
way to a diversified and grass-dominated steppe environment. Researchers in the region
claim increased anthropogenic factors (herders, agricultural, mining), coupled with
climate change, were responsible for the changing landscape.
Amidst the climate of the EBA, social complexity was being driven by metal
production. The EBI period indicates the production of metal was intensified from the
previous periods. The site of WFD4 lays witness to some of the processes affecting the
population along the Wadi Fidan gorge. Excavations carried out in the area recovered
evidence that points to the beginning of a multi-stage production of copper conducted at a
household level and social organization revolving around a two-tier settlement pattern.
With the EBII-III, copper production reached an all time high in this region
during the EBA. Evidence comes from the site of KHI, a site that contains occupation
periods spanning the EBII-IV. Thousands of artifacts were unearthed at this site, making
it one of the largest copper manufactory in the Middle East. These types of innovations
in mining and smelting technologies couples with the scale and intensity of copper
production would be accompanied with an increase in social control and organization.
For the first time in this region, new cultural factors become evident. Whether these
cultural entities represent elites or kin-based groups is not known and under contention.
The ceramic analysis and the excavations at Barqa el-Hatiye indicate the indigenous
populations came in contact with new comers to the r indigenous peoples may have been
supplanted by a new group or assimilation into a broader Levantine cultural group. If
new ceramic and architecture styles were introduced, it follows new methods for
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processing food would also be introduced. It is in this area where the analysis of faunal
remains can shed light on new butcher practices or methods of preparing food.
The EBIV of the southern Levant is believed to represent a period of social
collapse. While the excavations by Levy et al. conclude the production of metals parallel
the decrease of complexity, the excavations by Adams indicate a period of continuity
both in habitation and in metal production. However, they both agree on the importance
the metal from Faynan may have on understanding the EBA in this region.
Unfortunately, subsistence information for this region throughout the EBA is
lacking. The small quantities of information from the botanical and faunal material form
the site of WFD4 indicate agriculture and the exploitation wild cereals and fruits was
being practiced. The exploitation of animals follows the standard trend of the marginal
areas. These include the exploit of sheep, goat, and cattle as food or for secondary
products. Information from KHI120 is lacking.

CHAPTER 5: THE EARLY BRONZE AGE SITES OF WADI FIDAN
4 (WFD4) AND KHIRBAT HAMRA IFDAN (KHI120)

5.0. Introduction

The current chapter reviews the history of archaeological research and the
chronology on the sites of Wadi Fidan 4 (WFD4) and Khirbat Hamra Ifdan (KHI120),
two villages spanning the entire period of the Early Bronze Age in the Faynan district of
southern Jordan. The two sites have been documented in surveys carried out in this
region since the 1930s. Yet, it is only during the last several decades of archeological
excavations in this area that are beginning to provide a clearer picture of ancient cultures
that once lived and thrived in this region. The animal assemblages recovered at these two
sites are part of the research and make up the data utilized in this study.

5.1. Wadi Fidan 4 Village (ca. 3600-3000 BCE)

Previous work at WFD4 by Adams and Genz in 1993, Levy et al. in 1997,
Department of Antiquities of Jordan and Levy et al. in 2003, point to the importance of
the Wadi Fidan 4 Village (WFD4) in the early history of metal production. Evidence
indicates an important change occurred in the organizational system of metal production
during the EBI compared with the preceding Chalcolithic period. In the Chalcolithic
period, societies living alongside the Wadi Beersheva in the northern Negev desert had
controlled metal production in Faynan from their Negev base some 150 km to the west
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perhaps as part of a Beersheva monopoly’ on copper production in this part of the
southern Levant

(Levy 1998; Levy and Shalev 1989; Shalev 1994).

The lack of

Chalcolithic sites in the Faynan district and experimental archaeology support the notion
that copper was mined in the Faynan district and then transported across the Wadi
Arabah, through Negev highlands to the Wadi Beersheva (Barker, Adams, Creighton,
Crook, Gilbertson, Grattan, Hunt, Mattingly, McLaren, Mohamed, et al. 1999; Barker, et
al. 2000; Barker, et al. 1998; Barker, Adams, Creighton, Crook, Gilbertson, Grattan,
Hunt, Mattingly, McLaren, Mohammed, et al. 1999; Barker, et al. 1997; Thomas E Levy,
et al. 2003; T.E . Levy, et al. 2001; Ozment 1999). Perhaps the most significant aspect
about EBAI metallurgy in Faynan is that it represents the first time that metal production
occurred on a significant scale within the research area (T. E. Levy, et al. 1999; T. E.
Levy, et al. 2003). This shift to local production occurred during the earliest phase of the
Early Bronze (EBIA=ca. 3600-3300 BCE) and thus represents a relative fast
reorganization of the principles of south Levantine metal production following shortly
after the collapse of the previous vibrant Chalcolithic period.

5.1.1. Research Background and Chronology

The history of archaeological research at WFD4 parallels the history of research
in the region of Faynan (Chapter 4). Briefly, the site was first discovered by T. D. Raikes
and originally called ‘Site E’ (Raikes 1980: 55) and assigned to the Chalcolithic period.
The site was later visited and recorded by B. McDonald during the Southern Ghors and
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Northeast Arabah Archaeological Survey (MacDonald 1992) and members of the
German Mining Museum (Deutsches Bergbau-Museum), Bochum (Hauptmann, et al.
1985). Initial excavations were conducted in 1993 by the Department of Antiquities of
Jordan and the German Mining Museum (Adams and Genz 1995; Adams 2002).
Following their work here, Adams and Genz described the site as “an extended village
settlement of the Chalcolithic period”(Adams 1993: 17).

Architectural remains made of

stone foundations and related alley ways were uncovered. Artifacts ranging from
handmade ceramics, tabular flint tools and large quantities of items associated with metal
production (crucible fragments, copper prills, copper ore, and copper slag) were found in
association to the architecture (ibid.). The evidence led Adams and Genz to conclude
“Wadi Fidan 4 is the first site which is situated in a copper-producing area that shows
indisputable evidence of Chalcolithic metallurgical activities” (Adams and Genz 1995:
19). This dating of WFD4 to the Chalcolithic period has been problematic (see Adams
1999: 108-113 for a review of the problems associated with the dating of WFD4).
Eventually, the date to the Chalcolithic period was later re-evaluated by Genz (Genz
1997: 444). His re-evaluation of the ceramic evidence led him to reassign the site to the
EBIA period.
The 1997 preliminary excavations by Levy and Adams (T.E . Levy, et al. 2001)
support the 1995 radiocarbon dates for WFD4 as EBIA (Table 5.1). Broad horizontal
excavations carried out by the JHF team expanded the previous investigations by
shedding new light on the organization of Early Bronze I metal working and the rise of
local control of ore procurement and production in the Faynan district (T.E. Levy, et al.
1999). The 1997 excavations, coupled with the surveys carried out in 1998 by Levy et al.
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as part of the Jabal Hamrat Fidan Archaeological Project (T.E . Levy, et al. 2001)
contributed to the understanding of complexity in this region. A total of 22 EBI sites
were identified in the 1998 survey (ibid.). Five of these were ascribed as hamlets
associated with WFD4, suggesting a two-tier settlement hierarchy in the region-a type of
settlement organization often linked with the emergence of chiefdoms (Johnson and Earle
1987)-probably a low level chiefdom organization (Levy, Pers. Comm.).
Table 5.1: Radiocarbon determinations for Wadi Fidan 4 Village.
*Adams and Genz 1995: 19; Levy, Adams et al. 2001a: 169
**Calibrated using CALIB 4.0 from Stuiver et al. 1998
(Source: Burton 2005: 441).
Lab Number

HD 16376
HD 16378
HD 16379
HD 16380
HD 16327

Site and Context

Area A, Context
50
Area A, Context
22
Area A, Context 5
Area D, Context
14
Area D, Context 9

14C date BP*

Calibrated BC**
(1 Sigma)

Calibrated BC**
(2 Sigma)

4684+/-50

3620-3370

3634-3358

4422+/-50
4576+/-45

3260-2923
3368-3141

3337-2911
3499-3101

4702+/-35
4718+/-25

3621-3377
3624-3381

3632-3369
3631-3376

Recent excavations (T. E. Levy, et al. 2003) were carried out in 2003 by members
of the JHF Archaeological Project and the Jordanian Department of Antiquities (DOAJ)
at the site of WFD4 as part of a salvage project for the proposed damming of the Wadi
Fidan. Due to the planned destruction of the site, the entire site was excavated over
several months. The UCSD JHF team worked for the first 6-weeks of the emergency
excavations, while the DOAJ excavated an additional to months at the site.

The

excavations revealed a large complex of domestic buildings and courtyard areas
suggesting a more complex organizational system of community participation and metal
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production during this time period (T. E. Levy, et al. 2003). The analysis of the various
materials recovered from this field season will undoubtedly shed light on our
understanding of the nature of the EB IA metal production in the copper ore rich Faynan
district at this site.

5.1.2. Site Description

WFD4 is a village settlement (Figure 5.1) which contains the earliest evidence for
the production of metal during the EBI in the Faynan District (Adams and Genz 1995;
Adams 1999; T. E. Levy, et al. 1999).

The site is approximately situated on an

approximately 8700 meters2 (Adams 1994) plateau composed of a Pleistocene
conglomerate terrace some 25 meters above the floor of the Wadi Fidan.

Based on

traditional Middle Eastern population densities following Kramer, 1980, 1982, Fall et al.
put the population for the site at 200-250 (Fall, et al. 2002: 455-456). The easily
defendable terrace is on an east-west axis and is bordered by the Wadi on the north and a
small valley to the south. The village rests on an incline that affects elevation in the
south-southeast corners and continues at varying contours to the west. The location of the
site makes it a type of ‘sediment trap’ for the wind blown sediments from the Arabah
valley. The topsoil at the site consists of silty sands mixed with small amounts of
decomposed sedimentary and igneous rocks. These include basalts, dolerite, chert,
sandstones, and granites. Beneath the topsoil is a thin crust of fine to medium sorted
sandy-silt to loam sediments formed by weathering processes. The sediments making up
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the cultural deposits are composed of sandy silts mixed with heavy concentrations of ash.
These dark reddish-brown colored sediments are found in the deepest sections of the site
and can be seen both on a horizontal and vertical plane. To the west towards Area E, the
color of the sediment changes to a dark yellowish gray and containing less quantities of
ash. Underneath the occupation layers, the sediments from Pleistocene conglomerate are
found.

5.1.4. Excavations at WFD4

The initial 1993 excavations conducted by Adams and Genz (1995) exposed
approximately 280 meters2 in four different areas (A,B,C, and D).

Details of the

excavation can be found in Adams (1999) and Adams and Genz (1995). Briefly, Area D
in the center of the plateau was reported to include the remains of two rectilinear
structures and a courtyard. The majority of artifacts recovered from this area include
hand-made ceramics of a domestic nature, flint tools, and metallurgical remains.
According to Adams and Genz (1995), two main occupation phases were identified at
this site.
In 1997, new excavations were carried out at the site of WFD 4. The current
research incorporates the faunal material recovered from the 1997 excavations (Areas F
and G) conducted by Levy and Adams at this site (Levy et al. 1999a). Briefly, three areas
were excavated during this field season. Excavations were carried out within thirty-six 5
x 5 meter2 squares for a total exposure of 900 meters2 or 10% of the total site area.
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Excavations were conducted according to standard archaeological procedures. The units
of control were the locus and baskets.

Figure 5.1.Map depicting the location of the Wadi Fidan 4 village, Jordan (Source: Levantine
Archaeology Laboratory).
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Loci numbers were assigned to different sediments, features, and structures.
Basket numbers were assigned to artifacts (pottery, flint, copper ore and bone) recovered
from the various loci. While the 1997 sample roughly triples the size of the exposure at
WFD 4, like the earlier work, it was carried out without the aid of digital archaeological
methods that have become the mainstay of the UCSD-DOAJ research in the region
(Thomas E Levy, et al. 2001). For this study, the lack of digital technologies during the
1997 excavations make it difficult to incorporate the data collected into the distribution
studies similar to those carried out at KHI (Chapter 7 and 8).
Unlike the earlier work at the site where only two occupation phases were
identified, four phases were identified during the 1997 excavations: Stratum I, IIA, IIB,
and III. According to the site reports, Stratum I (Figure 5.2) included topsoil, the fill
below it, cairns and rock piles found within the designated boundaries. Two predominant
occupational phases were identified predominantly form Areas E and F: Stratum IIA
(Figure 5.3) and IIB (Figure 5.4). Stratum IIB was designated as the main phase of
occupation. Stratum IIA was identified as a later phase where additional construction
was added to Stratum IIB buildings. Area G, adjacent to Area F, was associated and
assigned to Stratum IIB occupational phase. The basal layer and the features intrusive
into the Pleistocene conglomerate made up Stratum III.
In terms of function, Strata IIA and IIB architecture in all three of the excavated
areas were identified as representative of domestic use as well as central to small scale
household metallurgical production. This interpretation is based on the distribution of
pottery, flints, grinding stones, hearths, and small storage facilities. Metallurgical finds
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such as copper pins, copper ores, prills, and slag, were recovered from all three areas. Of
particular interest are the numerous crucible fragments concentrated in one particular
room in Area F, Structure 3. According to the unpublished excavation reports the fill
appeared to contain a dense appearance of copper smelting related objects, such as
dozens of crucible fragments (ca. 25) as well as a large quantity of copper ore and slag.
This evidence strongly supports the function of this structure as central to smelting
activities. Finally, the conclusion drawn from the 1997 excavation suggest copper
production at the WFD4 during the EB IA was somewhat small-scale and of lowintensity.
The 2003 excavations (T. E. Levy, et al. 2003) at WFD4 were conducted as part
of a salvage project and carried out in two phases over the summer of 2003. Phase I was
conducted over a period of five weeks by members of the JHF Archaeological Project
and the Jordanian Department of Antiquities. The second phase was conducted by
members of the Jordanian Department of Antiquities immediately following phase 1.
Only preliminary findings from phase 1 are presented in this study with the permission of
JHF Archaeological Project Director-Professor Thomas E. Levy and Dr. Mohammad
Najjar who directed the emergency archaeology project on behalf of the DOAJ
expedition in 2003 (T. E. Levy, et al. 2003).
Excavations during Phase 1 were carried out north and adjacent to the 1997
Excavations. Thirty-five 5X5 m2 units (875 m2) were exposed and designated as Area H.
Occupational sequences were reflected in three phases or strata: Stratum I, Stratum IIA,
and Stratum IIB. Stratum I was comprised of rock features or cairns located along the
boundary of the site, the related topsoil, and the fill beneath the topsoil. Stratum I also
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included contemporary intrusions, human or animal. The most prominent feature of
Stratum I are the rock cairns that have been erected along the edge of the site on the
eastern and northern ridges. Excavation of one of these tombs revealed an undisturbed
Iron Age tomb similar to those found at the Wadi Fidan 40 cemetery (Levy, Adams and
Muniz 2004; T.E. Levy, et al. 1999; Levy and Holl 2001; T. E. Levy, et al. 2003; Levy,
Najjar, Muniz, et al. 2005). Excavation of the tomb revealed a total of seven skeletonsincluding five adults and two infants.
Similar to the 1997 excavations, Stratum IIB in Area H was characterized as the
main occupational phase at WFD4. This occupation phase was seen throughout the

Figure 5.2. Top plan of Wadi Fidan 4 village, Stratum I. (Courtesy of the UCSD Levantine
Archaeology Laboratory)
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Figure 5.3. Top plan of Wadi Fidan 4 village, Stratum IIA (Courtesy of UCSD Levantine
Archaeology Laboratory)

Figure 5.4. Top plan of Wadi Fidan 4 village, Stratum IIB. (Courtesy of UCSD Levantine
Archaeology Laboratory)

entire eastern sector of the village. The architecture for this phase was characterized as
solidly built two coarse walls varying in height. The style of architecture during this
phase varies from rectilinear structures, to semi-circular structures, to circular features,
platforms, and rock and fireplace installations. Courtyards were found in and around
many of the structures.
Stratum IIA was characterized by single coarse walls built on or added to
previously existing architecture.

These types of architecture include circular, semi-
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circular, and ephemeral walls and structures. These structures were poorly constructed
one coarse high and one coarse wide walls built over previously existing architecture and
extend towards the farthest southern area of the village.
Figure 5.5 presents a layout of the architecture uncovered during the 2003
excavations in Area H.

The archaeological evidence support the notion that the

northeastern part of the village was centered on domestic activities and low-intensity
household metal production.

Artifacts recovered (Figure 5.6) were significantly

associated with the processing of foodstuffs, include large grinding stones, mortars, and
ceramics from hearth, and pit installations (Figure 5.7).

Other artifacts recovered

throughout the site included beads, mother of pearl, and mace heads- evidence of craft
production was taking place here. While fragments of copper ore and small traces of
copper metals were found throughout the site, no evidence of smelting outside of Area F
was found. Therefore, the evidence from the 2003 excavation suggests that while copper
production may have been occurring at low levels in the village, a few individuals in an
assigned area frequently produced it. Furthermore, given the size of the village and the
length of habitation, it is suggested that the smelting of copper during this period was
conducted at a different location and then transported to the village, where final
processing or trading was occurring.
The work conducted at the Wadi Fidan 4 village points to the importance of this
site in the early history of metal production. During the EBI, the local population of
Faynan assumed the control of metal production. The site of WFD4 represents the
largest site in the Faynan district where this local process has been fully documented.
The evidence points to a more complex organizational system of metal production during
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the EBI than previously believed (T. E. Levy, et al. 2003). The current project further
explores this issue of complexity from the perspective of zooarchaeological material from
Area F-the metal production area, Area H and G-the southeastern portion of the WFD4
village to piece together and investigate the use of animal resources. The faunal data is
found in Chapter 7.

Figure 5.5. Map of 2003 excavations at WFD4. (Courtesy of UCSD Levantine Archeology Lab)
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Figure 5.6. Plan detailing artifact distribution from the 2003 excavations at WFD4. (Courtesy of
UCSD Levantine Archaeology Lab)

Figure 5.7. Installations associated with food production found in Area H. (Courtesy of Levantine
Archaeology Lab)
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5.2. Khirbat Hamra Ifdan (EARLY BRONZE II-IV ca. 3000-2000 BCE)

5.2.1. Site Description

The site of KHI is a ca 1.5 hectare site situated on 3.25-hectare Pleistocene
conglomerate inselberg in the eastern end of the Wadi Fidan drainage, near the spring of
‘Ayn al-Fidan (Adams 1992: 192; 1999; Levy, et al. 2002; T.E . Levy, et al. 2001). The
site is approximately ca 1.5 hectares and is located approximately twenty meters above
the current wadi floor. Its isolated setting in the middle of the Wadi Fidan on an isolated
‘mesa’ makes it a naturally defendable site. Thick deposits of slag – a clear indication
that it was an important smelting site in antiquity, cover the eastern half of the site. The
site is located within the lowlands of Edom within the research area as discussed in
Chapter 4.1 and falls within the environmental setting of the Faynan region.

5.2.2. Background and Chronology

The history of archaeological research at KHI follows the history of research in
the region of Faynan and has been reviewed extensively by Adams (Adams 1992, 1999;
Adams 2000) and Levy (Levy, et al. 2002; T.E . Levy, et al. 2001). Frank (1934) and
Glueck (1935) visited the area of KHI (see Adams 1992 for a discussion of the Glueck
supposed dentification dilemma). The site was described by Raikes (1980) as ‘Site F’
and reported to contain have both Early Bronze Age and Roman ceramics, noting the
presence of large amounts of slag and the rectilinear structures. Following Raikes, the
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site was mentioned in surveys by B. McDonald (1992) and Knauf and Lenzen (1987)
whom confirmed the presence of architecture and slag but differed on the dating of the
ceramics. Knauf and Lenzen argued for an Early Bronze Age and Islamic date while
describing the sherds as ‘Non-Edomite Iron Age’ (Knauf and Lenzen 1987). Similarly,
MacDonald argued for an Early Bronze Age IV date (MacDonald 1992). Following the
work of Knauf and Lenzen and MacDonald, members of the Wadi Fidan Project,
working in collaboration with the German Mining Museum first probed the site.
According to Adams (1992: 178), the probe revealed ceramic traces ranging from the
Chalcolithic, EB I, EBIV, Roman (Nabatean), Islamic, and a trace of Iron Age. Two
excavations seasons were held in 1990 and 1992 (Adams 1999). The excavations at KHI
by the Wadi Fidan Project confirmed the potential of the site for investigating industrial
change, increased intensity in copper production during the EBA, and provided the first
radiocarbon dates for the site (Table 5.2).
Three significant interdisciplinary archaeological research projects carried out by
the JHF Archaeological Project at KHI built the work of the Wadi Fidan Project. The
work was carried out under the auspices of the University of California, San Diego and
the Department of Antiquities of Jordan.

The first of these projects was a 1997

geophysical survey conducted by A. Witten (Witten, et al. 2000) as part of the Jabal
Hamrat Fidan Project. The soundings confirmed the site centered on the production of
copper and had widespread evidence of sub-surface architecture. Identified below the
surface with the use of Electro Magnetic Induction (EMI) technology were a number of
building structures and numerous quantities of what appeared to be sheets of
metallurgical slag. The geophysical work conducted at this site during the survey laid the
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groundwork for the 1999 and 2000 excavation seasons carried out by the JHF team.
These two seasons (discussed in the following section) of excavation unearthed
thousands of artifacts, ecofacts, and preserved architecture sealed by thick layers of
collapsed mudbrick walls due to seismic activity. The diversity and numerous quantities
of artifacts recovered lead Levy et al.(2002) to argue KHI represents the largest preserved
EBA metal workshop in the Middle East as well as the first near-complete EBA metal
workshop in the ancient Near East. The archaeological evidence recovered at the site
illustrates the importance the site played in organized metal crafts production as well as
providing clues to its position within the larger EBA period of urbanization of the
southern Levant. In the following discussion, the unusually large faunal assemblage
collected during the 1999-2000 excavation will be analyzed to test the zooarchaeological
correlates of the Social Systems Food Model outlined in Chapter 2.

The

zooarchaeological data represents the foundation for identifying the procurement
strategies to flesh out the processes associated with production, consumption and
distribution of the food system in this region.
Table 5.2 Radiocarbon dates for KHI. (Source: Levy et al. 2001, Adams 1999)
14

14

Lab #
Beta-14381
HD-16533
Beta-143813

Period
EBAIII
EBAIII
EBAIII

Beta-143810
HD-16534
Beta-143812

EBAIII
EBAIII
EBAIV

Site
WFD 120 (KHI)
WFD 120 (KHI)
WFD 120 (KHI)
WFD 120 (KHI)
WFD 120 (KHI)
WFD 120 (KHI)
WFD 120 (KHI)

C date
BP
4020+/-70
4044+/-40
3960+/-50
3870+/-40
3914+/-45
3650+/-60

C dates
cal BC
(1δ )
2605-2465
2585-2490
2555-2535
2490-2445
2465-2205
2460-2320
2125-2075
2055-1935

Provenance
L. 1236
Trench 1, L. 114
L. 1602

Publication
Levy et al 2001
Adams 1999
Levy et al 2001

L. 1010-147558
Trench 2, L. 209
L. 1010-14208

Levy et al 2001
Adams 1999
Levy et al 2001
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5.2.3. Excavations at KHI

5.2.3.1. Background and Test Probes: The Wadi Fidan Project 1990 and 1992

The Wadi Fidan Project conducted the first probes at KHI in 1990 and 1992
(Adams 1999; Adams 2000). The culmination of the work resulted in the mapping of
visible architecture, an excavated trench to test the upper levels of the site, and two
additional probes within the main trench to test the lower levels of the site (Adams 1999).
The work from the two seasons identified six phases of activity, structural walls (Table
5.3), and artifacts related to the production of metal such as casting and ingot moulds, and
pins. Artifact types included ceramic, lithic tools and blades, organic and metallurgical
deposits, and ca. 100 kg of slag and ores. According to Adams (2000: 383-389), the
evidence indicates the most extensive evidence of occupation on the site comes from the
Phase 1 and Phase 5 deposits. Furthermore, based on the limited ceramic evidence and
the various installations found in the area, Adams argues the Phase 1 occupation or the
earliest habitation period of the site dates to no earlier than the end of the EBII and most
likely to the early or middle EBAIII.
Adam’s work at KHI is important as it represents the beginning of excavations at
this important site. To the best of the author’s knowledge, no previous faunal analysis
was conducted the bones collected from the probes. This fact alone highlights the
importance of this study and the contributions it will make in this region.
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Table 5.3. Occupation Phases at KHI after the 1990 and 1992 Wadi Fidan Project excavations.
(Source: Adams 1999: 212; 2000: 382)
Phase 6
Phase 5b
Phase 5a
Phase 4
Phase 3
Phase 2
Phase 1

Post-Structure 1, later metallurgical activities
Structure 1 - collapse
Structure 1- occupation
Occupation surface immediately underlying Structure 1
Metallurgical activity surfaces
Occupation on artificially built-up floor
Occupation on bedrock

5.2.3.2. JHF Project 1999 and 2000

The 1999 and 2000 excavations carried out at KHI by the Jabal Hamrat Fidan
Archaeological Project (JHF Project) under the direction of T.E. Levy and R.B. Adams
revealed the largest Early Bronze Age metal manufactory in the ancient Near East (Levy,
et al. 2002; T. E. Levy, et al. 1999). An international team of students, volunteers, and
researchers excavated or probed four areas. Excavations during these season uncovered
ca. 50 rooms, courtyards, alleyways, and other architectural features (Table 5.4)
associated with the processing of metallurgical materials. Recovered from the site were
thousands of artifacts consisting of metal prills, ore, slag, and casting mould fragments
used for casting items such as ingots, axes, and pins. Levy et al. argues the diversity of
artifacts discovered at the site could be part of a ‘factory-line’ system of metal production
that was present at the site (Levy, et al. 2002: 430). Although the 1999 season proved to
be successful, questions surrounding domestic areas and the processing of metals
remained unanswered. A second season of excavations expanding up the 1999
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excavations addressed these questions. A brief summary of the excavation areas, the
architecture, and their significant finds-from the 1999-2000 excavation reports follow.

5.2.3.3. Area Y

Excavations at Area Y occurred during the 1999 and 2000 seasons. Eleven units made up
Area Y: six 5 x 5-meter2 units on a north-south axis excavated in 1999 and five 5 x 5meter2 units located on the eastern boundary and one 5 x 5-meter2 probe on the western
boundary of the site carried out in 2000. Results of the excavation in these areas revealed
six different surfaces associated with a courtyards and structures (Table 5.4) that mostly
date to the EBIII.

Affiliated with these surfaces are with possible metallurgical

production areas. Surfaces and the sediments removed contained heavy traces of ash and
burnt plaster installations associated with tuyère pipes. Of these phases, the upper four
were associated with metallurgical activities. Different types of artifacts (Figure 5.8)
ranging from axe moulds to artifacts containing traces of metal recycling. The most
significant artifact discovered from this area includes a recycled mass of copper metal or
the melded contents of a crucible. The imprint consists of many copper prills and small
ingots tied together. First of its kind, the ‘cupcake’ provides evidence for recycling in
metal processing at this site. According to the supervisor’s site report, Area Y appears to
represent the heart of the metal production process during the EBIII, but also contains
trace of EBIV habitation.
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Figure 5.8. Plate depicting various artifacts collected at KHI120 by Levy et al. 2002. The artifacts
consist of 1. multiple pin casting moulds, 2. re-cycle metal remains from base of crucible, 3. ingot
casting moulds, 4-5. copper ingot (top and side view), 6. axe casting mould, and 7. copper axe.
(Source: Levantine Archaeology Laboratory).
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5.2.3.4. Area C

Area C excavations were restricted to the 1999 season. The excavation consisted
of seven 5 x 5-m2 units. The excavators identified four strata contemporary with the
adjacent areas. Two observations recorded by the excavators differ from the other main
excavation areas. First, the transition between Stratum III and Stratum IV did not reveal
any significant period of abandonment as reported in Area H.

As well, Area C

excavators report traces of reoccupation of the site following the abandonment period
following the earthquake. The excavators reported minute traces of metal production
during this period. Reoccupation in Area Y, the main production areas during the EBIII,
following abandonment is lacking.

5.2.3.5. Area R

Excavations in Area R were restricted to the 1999 season. Two 5 x 5-m2 units
make up Area R, and follow the axis laid out by the 1990 and 1992 excavations by
Adams.

The excavations at this area revealed a passageway or alleyway between

structures excavated by Adams and the Area C from the current excavations. Upon
removal of the soil, excavators unearthed two mud brick walls that had collapsed on top
of each other. Large amounts of artifacts recovered from an ash layer below the wall and
included metallurgical goods, ceramics, and bone.
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5.2.3.6. Area H

Excavations at Area H occurred during the 1999 and 2000 seasons. Eleven units
made up Area H: six 5 x 5-meter2 in 1999 and Five 5 x 5-meter2 excavation units. Four
units were located on the eastern side adjacent to excavations in Area Y. Table 7.3 lists
the descriptions of the rooms, courtyards, and various structures unearthed from this area.
On the eastern sector of the site, large number of grinding stones, pottery vessels, and
tabuns provides the best evidence for domestic activities during its first phase of
occupation.

Following a brief interlude of non-activity or abandonment, a second

reoccupation related to metallurgical activities occurred.

Excavations revealed an

unusual high number of complete artifacts in excellent condition associated with this
occupation phase. These included various types of moulds (ingot, final product, etc.
(Figure 5.8), ingots, copper objects, and crucibles. A review of the evidence indicates the
high percentage of artifacts survived because of two main reasons. First, the inhabitants
intentionally sealed the doorways of the structures and their contents across the site prior
to abandonment. This prompts the question: Was KHI a seasonal or permanent site. The
various phases of occupation, abandonment, high survival rate, and sealed doorways
appear throughout the various structures in Area H and the rest of the site. Second,
following the abandonment of the site, a significant earthquake occurred in the area. The
collapse of mud brick walls, wood roof beams, and other debris created a ‘Pompeii
effect’ sealing and preserving the many thousands of artifacts located within the
structure.
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5.2.3.7. Area L

Area L is the third area excavated during the 2000 season at KHI.

A

Roman/Byzantine structure can be seen protruding form the surface of the site.
Sampling consisted of two 5 x 5-meter2 units laid out in the southeastern section of the
structure.

The excavations yielded architecture correlating with well-defined

construction phases (Table 5.4). The basal layers revealed a well-constructed structure
believed to be a ‘pool’. The evidence indicated the structure held water in antiquity;
however, the numerous quantities of sherds, flint, and mould fragments found within
indicated the structure became a dumping area during a later occupation phase.
Excavations at Area L revealed a third architectural phase believed to be Late Roman or
Nabatean. A large wall, ca. 2.2 meters, believed to be part of a small-fortified building
was unearthed. Levy et al. argue (2000) by the Byzantine period, the architecture at the
site includes large complex of walls that formed the courtyard of a small caravansary that
stands on the trade route from Faynan to the Negev.

Table 5.4. Structure and Wall Table for the site of Khirbat Hamra Ifdan 1999 and 2000 excavations.
(Source: Levantine Archaeology Laboratory)

Year
1999
1999
1999

Area
C
C
C

Structure
1
2
3

1999
1999

C
C

4
5

Stratum
II
III
III
III
III
IIIA
III

Function
Broad-room house
Storage
Surface 1: Domestication
Surface 2: Unknown
Copper Production
Domestic fire
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Table 5.4 (Continued)
Year
Area
Structure
1999
C
6

Stratum
III

1999

C/Y

15

III

1999

C/Y

16

III

1999

C/Y

17

III

1999
1999
1999
1999
1999
1999
1999

C
C
Y
Y
Y
Y
Y

Court-yard
Court-yard
11
12
12
13
14

II
III
III
III
III
III
III

1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
H
H
H
H
H
H
H
H
H
H
H
H
H

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
36
37
38
39
42
43
44
46
47
48
49
50
51

III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III

1999
1999
1999
1999
1999
1999
1999

R
R
R
R
R
R
R/Y

19/20

III
III
III
III
III
III
III

Function
Copper Production: Smelting
Unknown: Associated with CU
Production- Based on Finds
Unknown: Associated with CU
Production- Based on Finds
Unknown: Associated with CU
Production- Based on Finds
Copper Production: Smelting
Copper Production: Smelting
Storage (Supplies)
Storage
?
Work Courtyard
Ingot
?
Storage
Courtyard
Storage
Storage
Workspace
Storage
Work Courtyard
Work Space
Storage
Work Courtyard
Work Courtyard
?
Storage
Store room with ingot cache
Store room
Store room
Room
Room
Final production room
Room
Room
Store room
Room with ingot molds
Possible Food production room
Room
Stratum I possible air shaft for metal
production furnace
Part mudbrick wall
Pit structure between 1632/1633
Passageway, east wall of Adam’s area
External wall
Wall support
Mudbrick wall
External wall room 19/20 area Y
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Table 5.4 (Continued)
Year
Area
Structure
1999
R

Stratum
III

1999

R

1999
1999

R/Y
R/Y

1999
1999
1999
1999
1999
2000
2000
2000

R
R/Y
R
R
R
H
H
H

44
50
63

III
III
III
III
III
IIIA-B
IIIA-B
IIIA-B

2000

H

64

IIIA

2000

H

65

IIIA-B

2000

H

66

IB

2000
2000

H
H

67
68

IB
IB

2000
2000
2000

H
H
H

70
71
82

IB
IB
IIIA-B

2000
2000
2000
2000

H
H
H
L

83
84
85

2000
2000
2000
2000
2000
2000
2000
2000

L
Y
Y
Y
Y
Y
Y
Y

15
52
53
54
55
56
57

IIIA-B
IIIA-B
IIIAa-B
II A/B
(II B 1)
IIA/B
IIIA
IIIA
IIIA
IIIA
IIIA
IIIA
IIIA

2000
2000
2000
2000
2000
2000
2000
2000

Y
Y
Y
Y
Y
Y
Y
Y

58
59
60
61
62
76
77
78

IIIA
IIIA
IIIA
II
IIIA
IIIA
IIIA
IIIA

23/24
18
19

72
73

Function
Mudbrick wall

III

Passageway wall

III
III

External wall rooms 23/24 area Y.
West wall of room 18 in area Y
Wall of 1612
Mudbrick wall room 19, area Y
Support of 1626, possible steps
Support of 1632, possible steps
Mudbrick wall of 1612
Domestic Storage Room
Room
IIIA: Metallurgical (crucibles, IM, and
furnace)
IIIB: Domestic (GS and HS)
Domestic Goat-pen and Kitchen
(Tabun)
IIIA: Possible Animal Enclosure
IIIB: Domestic Room
Room in Upper Terrace with Floor
Mortar
Byzantine Domestic Unit
Byzantine Domestic Unit (originally
part of Stc. 67
Metallurgical installation (slag pit)
Domestic Unit with Floor Mortar
IIIA: Metallurgical
IIIB: Domestic
Small Domestic Unit
Domestic Room
Domestic Room

Industrial(?)
Domestic
Domestic
Industrial Courtyard
Silo
Unknown
Unknown
Possibly Passage/Street
Unknown
Unknown
Industrial?
Unknown
Domestic
Cistern on Silo
Unknown
Domestic
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Table 5.4 (Continued)
Year
Area
Structure
2000
Y
79
2000
Y
80
2000
Y
81
2000

Y

Stratum
IIIA
IIIA
IIIA
IIIA

Function
Domestic
Unknown
Unknown
Possible Courtyard
Passageway

5.3. Summary

The 1999and 2000 field excavations addressed three main issues: 1.locating the
domestic quarters of the inhabitants of KHI, 2. whether ore smelting was at KHI or
elsewhere and brought to the site for final processing 3.the melting and casting ore at the
site, and the nature of the earliest occupation at the site (Levy, et al. 2000). To address
these and other questions, three main areas were excavated-Y, H, and L. KHI contains
three main occupation phases-Stratums I, II, III. Stratum I date to the Islamic, Byzantine,
and Iron Age occupation. Stratum II (Figure 5.9) dates to the EBIV occupation. Last,
Stratum III dates to the EBIII period (c. 2700-2200 BC) or the main occupation period at
this site. According to Levy et al. (2001), there is EBII occupation in Stratum IV;
however, the sample excavation area is too small to make any meaningful conclusions.
The previous sections provided a brief glimpse into the contexts from KHI from where
the assemblage utilized in this study derived. This study now turns to the analytical
methods utilized in both assemblages.
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CHAPTER 6: METHODOLOGY: USING FAUNAL REMAINS TO
MODEL SOCIOCULTURE CHANGE
6.0. Faunal Remains and Its Use in Reconstructing Social Change

Animal bones represent one of the most abundant materials recovered from
archaeological sites. Unlike ceramics or stone tools, these remains were part of animals
that once lived, breathed, and were directly influenced by humans. This quality of
zooarchaeological
methodologies.

data

makes

their

interpretation

complex

requiring

special

Near East faunal assemblages have contributed to interpreting and

understanding the relationship between humans and animals across sites ranging from
Paleolithic to recent times (examples, Bar-Yosef and Belfer-Cohen 1989; O. Bar-Yosef
and A. M. Khazanov 1992; Clason and Buitenhuis 1998; Grigson 1982, 1989; LaBianca
1990; Meadow 1984; Meadow and Zeder 1978; Ryan and Crabtree 1995: 187; Zeder
1991). Biological investigations of faunal assemblages, when combined with cultural
and ecological studies, divulge information on morphology, weight, and health of
animals. These datasets are fundamental for modeling paleoenvironmental conditions
and characteristics of non-human populations (Buitenhuis 1990; Davis 1987, 61-74; Reitz
and Wing 1999, 29) and are valuable for providing clues to the boundaries in which
human adaptation takes place (Butzer 1982; Hesse and Wapnish 1985). It follows the
biological aspect of zooarchaeological studies are crucial to this study as they contribute
to addressing the issues of humans and their exploitation of the use of domesticated and
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wild animals, including the use of secondary products, all which leave traces on the bones
of animals.
Biological studies represent a partial means of addressing larger issues in
archaeology. The social trajectories of ancient societies are shaped by a myriad of sociocultural processes. To understand the processes that shaped the social trajectories of
ancient societies, biological studies should incorporate cultural studies. Anthropological
studies that rely on faunal assemblages link human behavior to the uses of animals in
studies of local subsistence strategies for investigating the evolution of societies. As
Reitz and Wing (1999) note, related studies include procurement decisions and
technologies rooted in economic, political, and social institutions as well as and ritual
activities. Embedded within these case studies are efforts to identify general subsistence
patterns; settlement patterns and catchments areas; and seasonal characteristics based on
growth structures and age at death (ibid.). While the overarching interpretive framework
is cultural (examples, Hesse and Wapnish 2002; Ryan and Crabtree 1995; Wilson 1999),
the focus is not simply on the animals whose remains are studied but on the humans
whose decisions and behavior resulted in their deposits at archaeological sites.

6.1. Goals and objectives of faunal analysis

The general goals of the faunal analysis presented in this study is to characterize
and identify changes in the food system of the Wadi Faynan region of southern Jordan
during the 3rd millennium BCE to model the natural environment and to add to our
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understanding of changes in the cultural landscape during this formative period. These
goals aim to identify the processes that affect technologies, economic, political and social
institutions, and ritual activities during the Early Bronze Age in this area of the southern
Levant. As outlined in the previous chapters, diachronic investigations revolving around
the fluctuating subsistence systems at the sites of WFD120 and WFD4 provide the means
for assessing the role of these sites within the larger settlement system. To achieve these
goals, the objectives of the faunal investigations for each case study were to:

1.

Document the faunal assemblage of WFD120 and WFD4 descriptively and

quantitatively to reconstruct the animal-based economy of the Faynan region during the
EBI, EBII-III, and EBIV (ca. 3600-2000 BCE), thereby pinpointing shifting subsistence
economies for the Early Bronze Age.

2. Quantitatively analyze and measure oscillating change in parameters of the local food
system to determine the increase or decrease in the totality of energy expended on
producing and transforming foodstuffs into nutriments for humans and animals.

3. Model the Early Bronze Age cultural environment to determine the correlations
between fluctuations in food intensity levels, local-level organization, and the larger
Early Bronze Age South Levantine “world system”.

These three objectives guided development of the methodology used in this study and are
discussed in the following sections.
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6.2. The Wadi Fidan 4 Village (WFD4) and Khirbat Hamra Ifdan (WFD120)
Faunal Assemblages

The current study utilizes two Early Bronze Age faunal collections recovered
from the Wadi Faynan region of southern Jordan at the sites of WFD4 (Adams and Genz
1995; T.E. Levy, et al. 1999: 294) and WFD120 (Levy, et al. 2002). The locations of
these sites within the specified study area are shown in Figure 4.1. The selection of these
two particular sites for investigation is based on (1) the area of study constitutes an arid
and marginal environment, (2) a broad extent of the exposures and use of recording
procedures that facilitate spatial analysis, (3) accessibility of the faunal collections and
the associated provenience records. Perhaps the most important, the sites of WFD4 and
WFD120 represent the only deep stratified and well-recorded continuous occupation
sequences spanning the entire sequence of the EBA in this area of the southern Levant.

6.2.1. The Faunal Sample

The faunal sample for WFD4 is small with very poor preservation (n=114
identifiable bones). Only bones and bone fragments recovered from known and
undisturbed contexts were considered for analysis. The majority of bones collected
during the 1997 excavation were heavily fragmented. Small traces of salt and minerals
were concreted on many of the samples. The sample included bones recovered from all
three areas- E, F, G, and H.
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In contrast, the faunal sample from WFD120 is large and is well preserved
(n=6,895). All bones considered for analysis are from known and undisturbed contexts.
Samples collected from four areas- H, C, L, R, and Y were analyzed.

The data

extrapolated from the two collections is archived with the University of California, San
Diego Osteology Laboratory.

6.2.2. Analytical Methods

The zooarchaeological approaches used for recording preliminary data of the
WFD4 and WFD120 faunal collections were modeled after methods and procedures set
forth by the Smithsonian Institution Archaeobiology Program (Dr. Melinda Zeder,
Director) and Dr. Aharon Sasson of the Tel Aviv University. The analytical methods
applied to the WFD4 and WFD120 faunal assemblages were designed to classify patterns
useful for identification and for testing the zooarchaeological correlates as discussed in
the Social System Food Model (Chapter 2). Data relating to the relative frequencies,
body part representation, mortality profiles, and butchery practices were of important
concern. Miscellaneous data such as weathering, rodent and carnivore gnawing were
noted to study taphonomic processes affecting the assemblages.

Identifying site

formation processes in faunal collection is essential to understand processes- human or
natural-that have affected the assemblage before, during, and after deposition. Finally,
investigating the taphonomy of the assemblage leads to understanding factors that bias
the collection-particularly in excavation and recovery such as breakage and the collection
of microfauna.

122
6.2.3. Initial Processing

Identical analytical procedures were applied to both assemblages from site WFD4
and WFD120. Bones were recovered in situ from the excavation areas or from 1/4 or 1/8
inch mesh screens. The samples recovered from the excavation units were not combined
but were kept separate according to their context.

The bones and bone fragments

recovered from the excavation units were placed in paper bags and their provenience
recorded. Collected information included the name of the site, the area of excavation, the
square, and the locus and basket from where the sample were recovered. The individual
bags were boxed, inventoried, and shipped to the University of California, San Diego
Levantine Archaeology Laboratory for analysis and for permanent storage.

6.2.4. Element and Taxonomic Identification

Upon arrival in San Diego, the collected bags were inventoried and their
contextual information were entered into an Excel database. Each bone was cleaned and
sorted into identifiable or unidentifiable category. Unidentifiable bones were sorted into
one of three groups-small-size animal (rodent or hare), medium-size animal (goat or
sheep), or large-sized animal (horse or cow). All unidentified groups of bone were
counted, weighed, recorded, and packaged. No further information was collected from
this group of bones.
Identified bones were cleaned to remove accumulated sediments and concretion.
Each identified bone was assigned a unique identification number and weighed. The
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characteristics noted for each bone were: element representation, side of the body (when
applicable), portion of the bone (proximal, distal, or shaft), and ephysiseal fusion (when
applicable). When possible, age and sex was preliminarily assessed. Traces of fresh
breaks, butchery marks, and burning were noted, and metrics were conducted on all the
identified bones.
The bones were taxonomically identified beyond the level of class (when
possible).

Difficulties in distinguishing bones of goat, sheep, and gazelle are well

documented in the literature (examples, Boessneck 1969; Halstead and Collins 2002;
Payne 1969, 1985; Zeder 2006). The methodology for addressing species morphology
and identification in sheep, goat and gazelle relied on the works of Boesnneck (1969),
Zeder (n.d.), Helmer (1994) and Schmid (1972) in conjunction with comparative a
comparative collection.

Bones were identified to the greatest level of taxonomic

identification possible.

Only morphological features widely accepted as reliable

indicators of taxonomic identity were considered acceptable markers of specific taxon or
species (Boessneck 1969; Halstead and Collins 2002; Payne 1969, 1985; Prummel 1987a;
Prummel and Frisch 1986; Rowley-Conwy 1998; Zeder in press). A distinction between
Ovis and Capra was always attempted. When a clear distinction could not be made, the
element was catalogued as Ovi/Capra.

The latter is also true when distinguishing

between goats and gazelles. The most problematic bones were taken by the author to the
Smithsonian Institution and morphologically compared to collection housed there.
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6.2.5. Aging

This study utilizes two main approaches, fusion studies and tooth eruption for
identifying the age of death in herd animals. The age of death in herd animals is
dependent on a variety of different economic and social strategies practiced by a
particular society.

These range from values placed on the different products , the

characteristics of the stock, and on a range of environmental factors (Grant 1978;
Meadow 1984; Moran and O'Connor 1994; Payne 1973).

Values placed on animals

used for meat will differ than those utilized for secondary products (Levy 1983; Sherratt
1983) such as milk and wool. The exploitation of younger to older animals is important
for clarifying patterns of seasonal use that can be identified in the different mortality
profiles of these animals.
The method utilized in the aging of the WFD120 and WFD4 assemblages
involved assessing long bone epiphyseal fusion. Research into epiphyseal fusion and
ageing is well established (Amorosi 1989; Deniz and Payne 1979, 1982; Moran and
O'Connor 1994; Noddle 1974; Silver 1969; Zeder in press). The limb bones of mammals
and birds develop from several centers of ossification. Growth in the long bones occurs
along three main areas: the shaft or diaphysis, and at either end of the shaft in the
proximal epiphysis and distal epiphysis which are attached to the shaft by epiphyseal
cartilage. Bone formation occurs at either side of the epiphyseal cartilage and allows the
bone to grow in length. This process, where age equal fusion, continues throughout the
life of the animal. If an animal dies while young, the epiphyseal cartilage will decay
more rapidly than the bone and will separate from the epiphysis from the shaft. As the
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animal reaches adulthood the skeleton undergoes fusion at different and approximately
predictable times. Knowing the times of fusion of the different epiphyses for a particular
species (Davis 1980; Silver 1969; Zeder in press), it is then possible to determine the
timing of that fusion is consistent within populations.
The degree of epiphyseal fusion was recorded in the WFD4 and WFD120
assemblage when the degree of closure was visible. Four categories were used in this
study: unfused, early fusing, late fusing, and fully fused. Given the well known variations
in fusion timing in sheep and goats, the fusion sequences are divided into age classes
following Zeder (n.d.), Davis (1980), and Silver (1970). The fusion data for the species
identified at WFD4 and WFD120 is presented in Table 6.1.
Teeth can be an informative source for determining the age of death of animals
and a useful guide to seasonality studies. It is possible to infer from a single tooth the
species, feeding habits, age, and size of an animal. Within species, deciduous and
permanent teeth develop and erupt according to established sequences within general age
ranges.

In this study, tooth eruption and wear sequences followed the recording

guidelines developed by Payne (1973, 1985) and were identified through morphological
comparison to contemporary teeth according to guidelines described by Hillson (Hillson
1986). Tooth fragments have been excluded as part of the analysis. However, complete
molars and premolars were analyzed and recorded from all species. Data recorded
extended from the mandible or maxilla (if applicable), side and location of the tooth,
deciduous or permanent, visible characteristics, eruption, presence of enamel, and the
degree of wear.
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6.2.6. Sexing

Differences between morphological variations in species form the basis for
sexing. Sexing is an essential variable for zooarchaeological investigations because it
can disclose information on husbandry strategies and food preferences (Reitz and Wing
1999). In mammals and birds, males tend to be larger and more robust and posses more
distinct and specific skeletal and dental structures than females. Through the observation
of morphological characteristics ratios of male to female animals can be assessed. A
caveat to sexing through morphological characteristics is the survivorship of robust
specimens of males in the archaeological record may bias sex ratios in favor of the males
(Reitz and Wing 1999: 187).

Elements such as male horn cores tend to survive

deposition over lighter, smaller antlers and horns of individuals or females (if the female
of the species has horns), and results in skewed statistics.
A second method for sexing animals is by measuring bones or morphometric
analysis (Davis 2000; Payne and Bull 1988; West 1990). In this approach, sex ratios are
a result of measurements in differences in body size of particular species. Successful
application of this method requires large sample sizes and modern comparative data. The
most common approach is to measure the breadth or depth of specimens that age greater
than one year (Zeder 2001, 2006) and to compare them to other elements of the same
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specimen-particularly the pelvis. Metrics on unfused bones are not normally measured
over concerns about mistaking sex and age linked variations (example Zeder 1991). In
the Jordan research presented in this study, the WFD120 assemblage provides an
excellent opportunity for incorporating both methods of sexing animal bones.
Unfortunately, the poor quality of the recovered bones from the WFD4 collection makes
it difficult to implore similar methods. The sexing of bones was attempted through both
the direct observation of morphological characteristics and morphometrical analysis.
When possible, bone and bone fragments (pelvic bones, astralagi, axis, atlas, and
occipital bones

were directly sexed through guidelines described by Boessneck

(Boessneck 1969). As a secondary precaution, metrics were also performed on these type
of bone and bone fragments.

6.2.7. Human and Natural Bone Modifications

Bones from archaeological sites are affected through a variety of stages and
processes prior to, during, and post deposition. Each identified bone from the WFD4 and
WFD120 assemblage was scrutinized to identify and record processes afflicting it. Data
recorded included pathologies, butchery marks, burning, breakage, and non-human
modification. These methods of analysis for the collections were applied to identify the
processes that could lead to interpreting the cultural landscape (Crabtree 1991; Gifford
1981) of the region.
The study of pathologies in animal bones is problematic. Healed and unhealed
fractures, diseases, and malnutrition leave marks on animals in the form of abnormal
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bone growth (Baker and Brothwell 1980; Ortner and Putschar 1985).

Interpreting

pathologies is contingent on healing as it is reflected differently in bones (Ortner and
Putschar 1985). Healed injuries may indicate extended human care or herd management.
For example, the presence of osteoparities on the appendages may indicate evidence of
traction or the animal in the use of secondary products (Grigson 1998). Occurrences of
osteoporosis, fractures and unusual wear pattern in teeth were recorded in this study.
Also noted were the location and the extent of the pathology to attempt to gain insight
into how animals were being utilized by humans (i.e. draught or traction).
The identification of butchery marks in bones is useful in determining the
processing and distribution of food (Binford 1981; Henn 1985; Zeder 1984, 1988, 1991).
Unfortunately, as a result of taphonomic processes (Behrensmeyer 1978; Lyman
1994; Shipman 1981a, 1981b), identification of butchery marks may at times be
problematic, although this can be overcome with the use of a microscope. The slaughter
of animals results in traces of butchery marks. Steps in dismembering a carcass leaves
marks on the bones that allows for tracing and interpreting information on the use of
animals as secondary products including the use of hides, sinew, and antlers.

The

identification of butchery marks in this study relied on recognizing patterns of cuts
created during meat processing. Patterns of apportionment are useful in identifying the
operation of food exchange within the community.

Information recorded included

location, orientation, and type of mark portrayed (Lyman 1977, 1982; Lyman 1994).
When possible, the presence of burning was collected.

While at times,

problematic, burning may provide evidence of cooked meals. Lyman (2001: 384-385)
argues while bones may be burned prior to burial, they can also be burnt after burial and
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deposition provided their context is rich with organic material and is dry. Similarly,
taphonomic processes including the amount of heat (Buikstra and Swegle 1989; Johnson
1989; Kiszely 1973; Shipman, et al. 1984) that was applied to the bones needs to be
considered. For the purpose of this study, the presence or absence of burning on all
identified bones was noted. Bones were classified as burnt when the color (blue or gray)
was dark. If the bones were slightly discolored, they were classified as fire-affected.
While the analysis of burnt bones can contribute to investigating food preparation,
evidence of burning does not necessarily indicate the bone was part of a meal. Factors
such as destruction of a room by fire or exposure to fires surrounding metal production
are considerations, especially in this assemblage.
Recording of breakage in bones was carried out to document whether specimens
had been damage prior to deposition or during the excavation. While fracture analysis
has much to contribute to the extraction of marrow (Outram 2001) and the formational
history of a bone assemblage (Lyman 1994), these studies are outside the scope of this
project and have been reserved for future research.
Other non-human processes affecting the WFD4 and WFD120 collections
between the time of death and burial and post burial were also noted. These types of
processes include weathering, carnivore or rodent chewing, root etching, and trampling
by other larger animals.

Identification of these types of markings considered criteria

extensively discussed in the literature (Andrews 1990; Behrensmeyer 1978; Binford
1981; Gifford-Gonzales 1989; Gifford 1981; Hesse and Wapnish 1985; Lyman 1994;
Morlan 1984; Shipman 1981b). Information collected is useful for parsing out whether
bone modifications were caused by human or natural processes.
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6.3. Quantification and Zooarchaeological Analyses

This section provides the methodological approaches for addressing questions
related to subsistence-related and paleoenvironmental issues. The goal is to analytically
address issues relative to counting units, including levels of measurement, sample size
and relative abundance, taxonomic richness, diversity, and assemblage size, mean
weights and seasonality (Grayson 1984). Specifically, it serves to derive data from
secondary data such as age classes, sex ratios, relative frequencies of skeletal elements or
taxa, and butchering patterns from directly observed and replicable primary data such as
element

identification,

taxonomic

identification,

etc.(Reitz

and

Wing

1999).

Unfortunately, methods and applications in quantitative analysis are many and have
generated countless of debates resulting in disagreements to any type of standardized
method. However, several can be applied to the current study and are discussed below.
NISP: NISP is the total numbers of specimens the analyst identifiable to a taxon
in a given assemblage (Grayson 1984; Reitz and Wing 1999 for detailed discussion).
MNI: MNI is the minimum number of individuals and is intended to measure how
many individual animals might be represented in a particular sample (Grayson 1984;
Reitz and Wing 1999 for detailed discussion).
Specimen Weight: Specimen weight provides a method of estimating the relative
proportions of different species in assemblage by comparing the weights of the
represented taxa (Uerpmann 1978; von den Driesch 1976), as a measure of the proportion
of meat contributed by that taxon to the diet of a site (Zeder 1991), and helps to quantify
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the condition of the specimens from the different animals: their average size and degree
of fragmentation (Reitz and Wing 1999).
Metrical Variables-Measurements will be taken on bones assumed to be from
adult individuals using published standard measurements described by von den Driesch
(Uerpmann 1978; von den Driesch 1976). Other boned measurements will be conducted
to estimate animal size, comparisons, sexing, modern faunal comparisons, and the
relative degrees of morphological domestication in various species (Boessneck and von
den Driesch 1978; Grigson 1989; Meadow 1984).

6.3.1. Recording

This section reviews the methodological approaches used for addressing the
quantification of the faunal material from WFD4 and WFD120.

Quantification is

essential because they aid in interpreting the data for addressing specific research
questions. In this study, each identification number assigned to each individual bone can
apply to either a single element or multiple fragments belonging to a single bone. The
assemblage contained numerous boness that had been broken during or after excavation.
Bones from this category were identified, and either glued, or as in the case of long
bones, or were jointly stored in a plastic bag, and issued the same recording number to
indicate their shared identity. When matched unfused diaphysis and epiphysis were
encountered, the fragments were jointly recorded and their degree of fusion noted. Bones
broken prior to recovery received a separate identification number. In both cases, the
weight of the bones was recorded in grams.
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6.3.2. Quantification of Relative Frequencies of Taxa

Quantification is used to derive secondary data to analytically address issues
relative to counting specimens including levels of measurement, sample size and relative
abundance, taxonomic richness, diversity, assemblage size, and mean weights (Grayson
1984). Specifically, it serves to derive secondary data including age classes, sex ratios,
relative frequencies of skeletal elements or taxa, and butchering patterns from directly
observed and replicable primary data such as element identification, and taxonomic
identification (Reitz and Wing 1999). Methods and applications in quantitative analysis
are many and have generated countless of debates resulting in disagreements to any type
of standardized method. In choosing a method to tackle secondary data, the distinction
between the reliability a technique, (whether or not it can be repeated with the same
result) and its validity (whether or not it measures what it claims to measure) (Lyman
1982, 343) deserves consideration. Strategies for choosing particular methods must be
carefully weighed to answer or address the relevant issues and questions being asked of
the faunal assemblage.
The current study utilizes three types of quantification methods for compiling
relative frequencies of taxa: number of identified specimens (NISP), minimum number
of individual (MNI), and specimen weights. The three types of quantification are further
discussed below. The potential problems in these measures is recognized (Grayson
1984), however, the information they can disclose in a given assemblage is worth
investigating. Rietz and Wing (1999: 191) note the contributions that these types of
approaches contribute.

These include synchronic and diachronic investigations into
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environmental fluctuations; taphonomic and sampling biases; cultural differences; sex
and age ratios; identification of specialized sites or activity areas; and comparisons of
animal use by distinctive social group through time and space. They are also helpful in
evaluating the relative importance in diets obtained through various subsistence
strategies, and form an important line of evidence in studies of markets and exchanges
between producers and consumers (Reitz and Wing 1999: 191).

These areas of

investigation in subsistence strategies are relevant in the study of the WFD4 and
WFD120 faunal assemblages.

6.3.2.1. Number of identified specimens (NISP)

The Number of Identified Specimens (NISP) is the total numbers of specimens
the analyst has identified to a taxon in a given assemblage (Grayson 1984; Klein and
Cruz-Uribe 1984; Reitz and Wing 1999). NISP has fallen out of favor with many
researchers but is still used by many (Grayson 1973; 1984: 20-24; Maltby 1985; Ringrose
1993; Tchernov 1993). The problems raised by this type of primary data ranges from
biases caused by taphonomic processes to inaccurate representation of counts of
specimen. Some specimens from certain types of taxa are more likely to survive than
others. This is will also prove true in the identification processes. The biggest dilemma
with NISP is interdependence (Grayson 1984); for example a left and right mandible of a
species in a collection gives an NISP of 2 but the two specimens may be from the same
individual animal.

NISP discounts the fact that numerous specimens may be the

byproducts of the same animal (ibid.). The reality is that while many of the specimens
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belong to one individual, the analyst may attribute individual bones many times over in
an NISP assemblage.
While there are inherent problems with the usage of NISP, it does allow for
ranking the order of taxa in an assemblage and is useful in examining estimates of
skeletal frequencies.

Skeletal frequencies are important in studies of taphonomy;

butchering, transport, food preparation, disposal habits; nutritional analysis; activity
areas; site function; economic institutions; and social organization. It is also particularly
important in studies focusing on exchange of animals and portions of animals in complex
societies via markets as well as ethnic and status differences (Reitz and Wing 1999: 202203) –all central topics in this study.

6.3.2.2. Minimum number of individuals (MNI)

The minimum number of individuals (MNI) quantifies the individual animals
represented in a given sample (Grayson 1984; Reitz and Wing 1999). Attributed to
White (1953), it was refined by Chaplin (1971) and Bökönyi (1970). The premise behind
MNI relies on symmetry and states that for each taxon in the sample, the specimens of
the most abundant skeletal element are sorted into left and right side specimens; except
for abundant bones such as the atlas or axis (Klein and Cruz-Uribe 1984; Reitz and Wing
1999). A recommendation made by Bökönyi (1970) and Chaplin (1971) is to include
evidence for age, sex, and size in addition to symmetry (Bökönyi 1970; Chaplin 1971;
Klein and Cruz-Uribe 1984; Reitz and Wing 1999). MNI is solely an observational or
analytical unit (O'Connor 2000; Ringrose 1993) and should not be considered as
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representing the actual individuals used or were kept at a site as more individuals or only
portions, might have been actually used.
Most MNI calculations attempt to make account of pairs, requiring efforts to
match left and right-side specimens. While this might appear to be a straightforward
approach, it does have its difficulties. As O'Connor points out:

matching pairs is in most mammals the degree of left-right symmetry
within one individual is small, but not non-existent, and in some species is
on almost the same scale as the degree of size variation between adult
individuals. Thus, apparent pairs will arise by chance from bones from
different individuals, and pairs from somewhat asymmetrical individuals
will not be recognized (O'Connor 2000:59-60).

Given MNI estimates are related to the number of identifiable symmetrical elements, the
count would result in high estimates, where animals represented by non-symmetrical
elements would result in low estimates.
Two other problems arise in applying MNI counts and fragmentation. First rare
taxa are overstated in the counting methods (O'Connor 2000; 2001:706). Second, taxa
with many identifiable specimens are overestimated in a highly fragmented assemblage
but underestimated in assemblages with little fragmentation (Holzman 1979).
The taphonomic processes influencing the archaeological site affect MNI counts.
Both natural and human factors affect deposition and unless a complete skeleton is
recovered, matched pairs can be disputed.

Encountering entire carcasses in excavation

areas are rare. Lack of refrigeration in antiquity would lead to the rapid distribution of
cuts to be preserved or prepared and consumed as quickly as possible. Large animals
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such as cattle would have been quickly dismembered and its portions broken up and
dispersed beyond the limits of an excavation.
One final factor that requires attention in calculating MNI is the treatment of the
sample used to calculate it. Grayson (1973) argues that different levels of aggregation of
location will lead to different site sums for all the taxa, occurring differentially for
different taxa. Subdividing the assemblage into smaller units of analysis will yield a
conservative MNI, while using a larger unit of analysis increases the MNI (Grayson
1973; Ringrose 1993; Watson 1979). This inflation of MNI may be useful for providing
information about the recovered assemblage by showing the different sediment contexts
or loci that contain animal remains, useful in understanding the taphonomy of the area.

6.3.2.3. Specimen weight

Specimen weight provides a method of estimating the relative proportions of
different species in a given assemblage. Comparing the weights of the represented taxa
(Uerpmann 1978; von den Driesch 1976) may serve as a measure of the proportion of
meat contributed by that taxon to the diet of a site (Zeder 1991), and helps to quantify the
condition of the specimens from the different animals: their average size and degree of
fragmentation (Reitz and Wing 1999). Unfortunately, analyses from specimen weights
are not without problems (Casteel 1977; Chaplin 1971; O'Connor 2001: 705). One
drawback centers on the large volumes of cancellous tissue found in the epiphysis of the
longbone that contain substantial amounts of sediments that resist washing. Similarly,
another problem arises from transport and destruction of bone fragments of different
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densities. These drawbacks may cause a sample to contain a disproportionate amount of
dense fragments, resulting in a distortion of the meat; bone weight comparison.
Differences will arise between potential meat yield and meat uses. Differing cultural
practices will result in different patterns of uses of an animal carcass. In this study,
weights on all the identified animal bones were recorded to aide in reconstructing the
amount of meat contribution to the sites.

6.3.2.4. Minimum number of elements (NME) and Minimum animal units (MAU)

The minimum number of elements (MNE) and the minimum animal units (MAU)
are methods of quantification that were made popular relatively recently by the works of
L. Binford (1987, 1981, 1984). The two methods are heavily related to MNI and NISP,
and are specifically designed for the study of skeletal part representation. MNE is an
adjustment of the NISP that attempts to approximate the number of skeletal elements
represented in a fragmented bone assemblage. The parts are usually the proximal or
distal ends of limb elements, metapodials, and other complete elements. It represents the
count of the number of specimens from this part, ignoring side but allowing for
fragmentation (Bunn and Kroll 1986: 434-435; Ringrose 1993: 130).

MNE values

correspond to the highest justifiable approximation of the original number of skeletal
units in the selected skeletal category that contributed to the assemblage.
Recording the bones in the WFD4 and WFD120 assemblage for MNE
calculations are contingent on the overlapping of specimen diagnostic centers such as
articular areas or fusion planes.

Specimen considered in the count required the
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identification of unique diagnostic characteristics. Further, to avoid counting elements
twice, only specimens containing at least a 50% defining trait were considered.
Once the MNE is calculated, the MAU can be obtained. The MAU was derived as
a way to analyze the survivorship of different skeletal parts (Binford and Bertram 1977)
and how humans differentially dismember and transport carcass portions (Binford 1978).
MAU is determined by dividing the MNE by the number of bones in a chosen category
that are found in a complete skeleton (Binford 1984). For example, goat phalanges were
divided by 24 (six phalanges per foot), atlases and axis by one, limb bones, scapulae, and
innomminates by two (right and left sides). The largest MAU value serves as a standard
for all the other MAUs used to established a normed scaled or %MAAU (Binford
1984:80-81; Bunn and Kroll 1986; Morlan 1984). MAU was calculated for the WFD4
and WFD120 assemblages to pinpoint the relative effects of human and nonhuman
taphonomy on the bones.

The calculations were carried out on sheep and goat

individually and as a unit to minimize skewing from indeterminate elements categorized
as sheep/goat.

6.3.2.5. Metrical variables

The recording of metric data in zooarchaeological assemblages is essential for
comparing size differences in bone morphology arising from sexual dimorphism in
species and can be compared within the population or with other populations.
Measurements were taken on bones assumed to be from adult individuals using published
standard measurements described by von den Driesch (1976) and Uerpmann (1978). The
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recorded analysis included greatest breadth, depth, and height for carpals and tarsal. The
greatest breadth and length was recorded on complete teeth only.

Other bone

measurements (Boessneck and von den Driesch 1978; Grigson 1989; Meadow 1984)
were conducted to estimate animal size, comparisons, sexing, modern faunal
comparisons, and the relative degrees of morphological domestication in various species.

6.4. Modeling the Early Bronze Age Cultural Landscape

The following section sets out in detail the methodology for the proposed project.
When applied to two selected Early Bronze Age faunal collections, this methodology will
generate evidence to evaluate indices proposed concerning the food system to get at
environment and cultural change in the Faynan region of southern Jordan.

6.4.1. Indices of the Zooarchaeological Correlates of the SSFM

A number of proposal can be developed regarding the nature of socio-economic
and environmental change during the Early Bronze Age in the Faynan area that can be
directly tested using faunal remains and other archaeological data. These are based on
the zooarchaeological correlates of the SSFM concept model and how the degree of
human intervention results in meeting the goals of efficiently providing nutritional
requirements. No single food provides all of the necessary nutrients and people must
obtain them from a variety of foods. Similarly, there must be cultural means of avoiding
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frequent nutritional stress by securing a dependable resource base. Nutritional needs vary
according to populations and are environment specific. Therefore, the utilization of
animals and their resources provide the impetus for measuring change in a given locale.
Moreover, this measurement of change allows us to test for the following implications in
the Faynan assemblages:

1. Species selection-the animal production system will become more specialized to meet
nutritional requirements when the modes of production fail to produce resources to meet
demand. A high level of demand for a stable resource is necessary to maintain the
populace.

2. Survivorship data resulting from species selection will reflect the decisions made by
individuals or groups in regards to their herding strategies. As suggested by Payne
(1973), survivorship data will vary with the economic strategy employed. These include
herding strategies for meat production, milk production, wool, and meat-milk production.

3. The culling of herds will be reflected in the age and sex groups. Decisions are made
by herders to promote herd security or to maximize meat returns

4. The presence or absence of body parts can be traced to reveal whether meat was
obtained and processed locally or if it was procured through indirect channels.

If

consumers obtain whole animals from specialists producers, body parts can be expected
in consumption refuse. On the other hand, if consumers were being supplied with
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selected body parts, the distribution of anatomical elements would be skewed (Zeder
1988).

5. Butchery and preparation practices will be specific to either the household or the
affiliated social group. Meat obtained through indirect channels will be a specialized
activity conducted some distance from the consuming household (Zeder 1991: 41).

6.4.2. Seasonality

Of particular concern to this study is the topic of seasonality as it ties in directly
with nomadism and sedentism. Faunal remains can contribute immensely in the study of
seasonality as they can disclose the time(s) of the year during which a site was occupied
and exploited (Monks 1981; Rocek and Bar-Yosef 1998). Four kinds of animal remains
are typically associated to provide evidence of season occupation in archaeological sites:
(1) seasonally deposited hard tissues such as the growing edge of sea shells, fish
vertebrae and otholiths, and mammalian tooth-cementum, (2) hard tissues that are worn
down at known rates, such as mammalian deciduous teeth (3) hard tissues undergoing
identifiable changes in a particular time of the year, such as antlers, developing limbbones, and erupting teeth, and (4) species present in a given location in a particular time
of the year, such as migratory birds and insect pupae (Davis 1987: 76). Unfortunately,
there are problems associated with these methods
detailed analysis).

(Morales-Muniz 1998:25-26-for

While failing to provide a method for identifying seasonality,

Morales-Muniz cautions on using “cookbook recipes” for seasonal studies and one
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should instead focus on the ample knowledge when available for species’ biology and
relying on other complimentary evidence within the fauna and also of an archaeological
and paleoenvironmental nature (Morales-Muniz 1998: 35). To avoid this pitfall, the
current study incorporates material from available (1) seasonal resources, (2)
domesticates representation and abundance, and (3) dental data, and considers related
environmental and biological data to identify processes that might have contributed to the
food system. However, it is necessary to mention that they are not mutually exclusive of
each other. The methods for identification of faunal material are structured for obtaining
the most reliable data that will address these issues.
Seasonal resources-A method that relies on modern analogues and is one of the
simplest methods for determining seasonality is the presence or absence of seasonally
available resources. Migratory taxa such as wild fauna and birds (Morales-Muniz 1998)
are usually the most informative. Identifying the presence of migratory species that are
restricted to spring, summer, winter, and fall occupation serves as the starting phase in
this project. As mentioned above, a caveat associated with assumption is that migratory
patterns and routes may change over time or the carcasses of animals may have been
traded resulting in the presence or under-representation of certain species
Birthing seasons in seasonality studies are characterized by the presence of
specific age groups in the population at a given time of the year, possibly allowing
detection of when the site was occupied. Sheep and goats exhibit limited birthing season
within their annual cycle (Legge and Rowley-Conwy 1988). The differences in birthing
rates between domestic and wild species may slightly vary (Epstein and Herz 1964;
Hirsch 1933; Macdonald and Barrett 1993). Estimates of birth at the time of death may
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lead to possible detection of seasonal occupation and other uses of animals (Grigson
1988, 1998; Howell-Meurs 2001). Similarly, fetal ungulates and carnivore remains can
be highly indicative of the season of death of particular species and very useful in
reconstructing the seasonality of site occupation (Miracle and O'Brian 1998; Prummel
1987a, 1987b). These types of studies not only allow identification of the exact season of
death, but allow for a finder distinction down to a level of months or even weeks.
Domesticate Representation and Abundance- Relative species abundance of main
domesticates may also be used to access the degree of animal exploitation in a given
economy which can be used as sliding scale indicator on seasonality which directly tied
to the pastoral nomad continuum. For example, as Hesse and Wapnish point out, “a
consuming community should be associated with an abundance of animals of marketable
age. A group of producers involved in a market economy should be represented by
abnormal frequencies of sub-adults and females” (Hesse and Wapnish 1985: 16) a factor
identifiable by age and sex. The abundance of large herd animals such as cattle, donkeys,
and possibly horses may serve as an indicator of animal use as food and secondary
products (Epstein 1985; Grigson 1987, 1993, 1998) and can be used to indicate sedentary
communities. Likewise, pigs are not considered to be important in mobile pastoral
systems (Galaty and Johnson 1990; Grigson 1982) as they are unsuited for long distance
movement.
Dental Data- Dental eruption and attrition data is also a useful indicator of
seasonality. Data can disclose the approximate age when animals were killed. Dental
eruption data can be gleaned from the eruption of the first and second molars from the
time of the birthing season-usually in the spring (Hillson 2000). Similar studies indicate
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the kill-off patterns in male sheep and goats are also an indicator of subsistence strategies
(Grigson 1988, 1998) and can be a source for identifying shifting economies.
The analysis of the faunal remains from WFD4 and WFD120 can provide
considerable insights into the nature and degree of seasonal processes affecting the
animal economy of the Fayan region. Various facets of evidence, including indicators of
seasonal resource use, relative species abundance and representation, and species
diversity, in conjunction with ethnographic accounts, will be used in this project to
reconstruct the animal-based economy during the EBA in the Faynan region. Through an
analysis of element and taxonomic identification of species including sheep, goat, cattle,
donkeys (Boessneck 1969, 1970; Helmer and Rocheteau 1994; Kratochvil 1969; Payne
1969, 1985; Prummel and Frisch 1986; Schmid 1972) specific criteria including aging,
sexing, and bone medications will be conducted and recorded. As well, to account for the
effects of the external environment, taphonomic factors will be accounted for and
recorded (Behrensmeyer 1978; Behrensmeyer, et al. 1980; Lyman 1994).

These

analytical methods, coupled with different factors of seasonality will provide a means for
measuring diachronic change during the EBA in the Faynan region of southern Jordan.

6.5. Summary

This chapter has outlined the methods used to analyze the Early Bronze Age
faunal assemblages from WFD4 and WFD120 in the Faynan region of southern Jordan.
As these sites span the period following the collapse of robust Chalcolithic chiefdom
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level societies during the EB I (Burton 2005; Thomas E. Levy and Edwin C.M. van den
Brink 2002) to the rise and collapse of the first urban centers in the region (Dever 1989;
William G. Dever 1992; Esse 1989, 1991; Palumbo 2001), gleaning as much data as
possible from the faunal assemblages for sites from these periods is essential. The
methods utilized in this study incorporate both qualitative and quantitative approaches to
modeling the cultural landscape of the Wadi Faynan region during the Early Bronze Age.
Qualitative methods include element and taxonomic identification, aging, sexing, and
bone modifications. To analytically address secondary data centering on animal counting
units, levels of measurement, sample size and relative abundance, taxonomic richness,
diversity, and assemblage size, mean weights and seasonality, specific quantitative
approaches are utilized. The integration of the quantitative results produced by the
different faunal data sets allow testing of the different sections of the Social System Food
Model as developed in Chapter 2. The following chapter goes into detail descriptions of
the data collected. The generated datasets, coupled with computer-based spatial analysis
serve to identify and pinpoint the use and discards of animal materials consumed at this
two EBA sites in the region.

CHAPTER 7: EARLY BRONZE I (ca. 3600-3000 BCE)-Wadi Fidan
4 Village

7.0. Introduction

The current chapter presents the analysis of the bone assemblage from the
Wadi Fidan 4 settlement village. The current project explores the issue of the nature of
EBI metallurgy from the perspective of zooarchaeological analysis from three
important areas of the site: Area H and F, the metal production and main occupation
phase, and from Area G that represents the southeastern section of the village. The
goal is to investigate the animal economy of the sites. The current study represents all
available bones collected from the 1997 and 2003 excavations at this site. The first
section of the chapter presents taphonomic data. Taphonomic studies are useful for
determining formation and in distinguishing bone alterations by cultural or natural
processes. The second section presents quantification analysis carried out on the
assemblage.

Included are the counts and rankings of the bones present in the

assemblage.

7.1. Taphonomic Studies

Excavators at the site of WFD4 identified five archaeological strata
corresponding to the Levantine Early Bronze IA. Strata were identified based on soils
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and sediment composition and their contextual artifacts and features. The depositional
context of the assemblage is presented in Table 7.1. The majority of the assemblage
was recovered from secondary fills and areas associated with household activities.
These include living floors, installations, and other related debris created by the
continuous occupation of the village during the EBIA.

Table 7.1. Depositional Contexts and Corresponding Bone Weights (grams) from WFD4.
Description
Fill Secondary
Fill Beneath Topsoil
Installation
Floor
Fill Over Sterile Soil
Baulk Removal
Fill Between Floors
Topsoil
Burnt Layer
Fill Over Floor
Plaster Installation
Fill Associated with Wall
Fill Primary
Ash Layer
Fill With Gravel
Hearth
Pit

Weight (gms)
1375.9
590.37
516.09
418.65
394.4
220.29
146.1
132.33
79.22
56.9
39.37
38.04
30.2
18.68
3.79
2.71
0.07
4063.11

In terms of animal bones, samples were recovered from every stratum.
Overall, the assemblage was highly fragmented and in very poor condition.
Taphonomic processes affecting the assemblages are discussed in the following
section. Skeletal material was recovered from various types of sediments and
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architecture, including floors of domestic structures, smelting areas, public courtyards,
middens, pits, hearths, and small alleys. The bones were collected by hand and
sieving of a sample of feature sediment.

No samples have been collected from

flotation as it is currently outstanding. Taxa represented in the assemblage include
mammals, mostly goats, cattle and equids. A small sample of wild animals including
gazelle, birds, and rodents were present.

The presence of gastropod-land snails,

cowry, and mollusks were also identified.
It will become evident in the following section that the preservation of the
bone assemblage at this site is very fragmented and small. The bones recovered from
this site belong to mostly large animals including sheep, goats, equids, and cattle. The
recovery rates are not surprising as the bones of larger animals are more likely to be
incorporated into the archaeological record than the bones of small ones. This claim is
further substantiated by the lack of microfuana in the assemblage. However, it is
worth mentioning the lack of smaller animals in the assemblage may be a result of
excavating biases. Regardless, these findings support the notion that only the most
robust portions of the animal skeletons survive scavenging, trampling, and are
incorporated into the archaeological record
The survival rates of the different skeletal parts recovered from this site further
substantiate the claim that bones from the larger animals are the likely candidates for
the archaeological record.

The most common bones from this site include the

fragments of longbones, phalanges and metapodium from sheep, goat, and cattle.
Unexpected was the low survival rate for mandibles, cranial parts, and the axial
fragments. The low survival rate of bones indicates they were not immediately sealed
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by primary deposits, but were exposed to the natural elements, human trampling and
carnivore scavenging. Soils were well drained and vegetation cover was lacking at the
site as evidenced general lack of root etching on the recovered fragments. The layers
of sand and silts comprising the primary deposits at the site were most likely caused
by the sandstorms that occur year round in this region. Alterations that occurred postdepositionally consist of breakage during excavation as indicated by freshly broken
edges and is discussed below. Pre-depositional modifications to the bones occurred in
the form of breakage, cutmarks, burning, and gnawing. Each of these categories is
discussed below.

7.1.1. Breakage

Excavators at the site of WFD4 recovered bones by hand collecting them when
found in situ, and recovery from 1/4 inch mesh screens while dry sieving. Fresh
breakage was documented in 79 out of the 140 (56.4%) identified bones. Ancient
breakage is difficult to discern due to the high amount of recent breakage and the high
amount of fragmentation.

No complete specimens were recovered from this

assemblage. While almost all body parts are representative, first phalanges represents
the dominant specimen collected.

The high incident of recent bone breakage is

attributed to post-excavation processes revolving around storage and transport of the
assemblage. The assemblage was stored in various locations in Jordan and in the
States. Given the poor quality of the specimens at excavation, they were further
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affected by freight transport.

The boxes, when received at the University of

California, San Diego, had been crushed during transport.

7.1.2. Cutmarks

The examination of animal bones for traces of human modification is central
for understanding human behavioral traces on animals. Indications of cutmarks and
other modifications provide evidence for studying topics such as subsistence and
social patterns, ritual behaviors, and site formation processes (Binford 1981; Fisher Jr.
1995; Greenfield 1999; Lyman 1994).

Unfortunately, due to heavy fragmentation

only two instances of cutmarks were identified in the assemblage.

7.1.3. Burning

Attributes associated with burning may be useful for identifying evidence of
cooking techniques, waste disposal, burnt offerings, or other uses of fire (Reitz and
Wing 1999: 231).

Evidence of burning is very infrequent in the WFD4 faunal

assemblage. Only three occurrences of burning were detected in the assemblage. The
low frequency of burnt bone fails to suggest any method of food preparation at this
site.
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7.1.4. Gnawing

The detection of carnivore and rodent gnawing on bone discloses information
about bone discard and environmental conditions (Haynes 1980). Bones scattered on
the surface or just below it are often subject to modification by carnivores and rodents.
Gnawing accounts for an incidence of less than 1% of the bones. Only one occurrence
for gnawing is documented on the WFD4 assemblage. Rodent gnawing leaves a
predictable pattern of markings.

7.2. Quantification of the WFD4 Assemblage

The WFD4 samples are from three excavated areas: F, G, and H. A total of
3,036 (Table 7.2) faunal specimens with a total weight of 4,063.11 grams were
recovered from the Early Bronze Age I A contexts at the Wadi Fidan 4 village. The
weight of the recovered bones indicates the size the assemblage. Not only is the
assemblage quite small, but it is in very poor condition.

A breakdown of the

assemblage into identified and. non-identified bones indicates 140 specimens are
categorized as identified and 2,896 were unidentified. The majority of the bones
processed were recovered from Area F-the main occupation phase and the metal
processing sector of the village. Quantitative and Qualitative methods applied to the
assemblage are discussed below.
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Table 7.2. Summary of the Wadi Fidan 4 Settlement Village Assemblage.

Taxon

NISP

%

MNI

%

Aves
Bos
Capra
Equid
Felis
Gazella
Ovi/Capra
Rodents
Shell

3
17
25
5
1
1
54
19
15
140
62
2559
275
2896

2.1%
12.1%
17.9%
3.6%
0.7%
0.7%
38.6%
13.6%
10.7%
4.61%
2.04%
84.29%
9.06%
95.39%

3
5
4
1
1
1
6
4
15
40

7.5%
12.5%
10.0%
2.5%
2.5%
2.5%
15.0%
10.0%
37.5%
100.0%

3036

100.00%

Small Mammal
Medium Mammal
Large Mammal
Total

Fresh
Breaks

Cut

Burn

11
16
3

2

33
16

1

79

2
2

3

Weight
(gm)

%

<1
370.72
132.52
182.77
<1
11.62
190.66
<1
22.34
910.63
10.5
2008.12
1133.86
3152.48

<1
40.7%
14.6%
20.1%
<1
1.3%
20.9%
<1
2.5%
22%
0.3%
49.4%
27.9%
77.6%

4063.11

100%

7.2.1. Number of Identified Specimens (NISP)

The basic counting unit used to quantify the large quantities of taxa within a
given assemblage is the identified specimen. However, as Ritz and Wing (1999: 195)
point out, the use of NISP as a “measure of abundance, the analyst assumes cultural
and non-cultural fragmentation is uniform, recovery rates are constant for each taxon,
and all taxa have an equal opportunity to be counted”.

These assumptions are

problematic to prove or test because biases exist in animal, site formation processes,
recovery techniques, and laboratory procedures (ibid.).

Biases in the WFD4

assemblage exist particularly from recovery techniques and laboratory procedures.
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Excavation methods and recovery techniques can considerably bias faunal
recovery. There are no guarantees the fragmentation from the WFD4 assemblage is
uniform. The majority of the collection contained fresh breaks inflicted by trowels
and blunt instruments.

The damage to the collection was compounded during

transport from Jordan to San Diego, further complicating metrical analysis.
There is high probability small animals in the WFD4 assemblage are underrepresented and a bias towards larger animals exists. Participants recovered bones in
situ and from the dry-sieve.

These two methods rely on the experience of the

excavators, and given that, the majority of the participants were relatively new to
archaeological field methods, the reliability of recovering the remains of smaller
vertebrates is questionable. The remains of small animals such as fish, lizards, and
small birds typically appear in sediments collected for flotation.

At WFD4, the

analyses for the collected flotation samples are pending. Once completed, an unbiased
faunal sample will be available for comparison.
Survival and recovery rates across the site are potentially problematic for
different taxa.

The preservation of the entire assemblage was very poor, which

suggests that once deposited, post-depositional processes had tremendous affect on the
bones. Unfortunately, this does not mean all of the taxa present in the archaeological
record had an equal chance of making it into the assemblage. Large bones due to their
survival rate would be easy to locate and collect, while microfauana, with a lower
survival rate, would more than likely go unnoticed and underrepresented.
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7.2.2. Minimum Number of Individuals

Unlike NISP, which describes the number of specimens present in the sample
studied, MNI is a much more complex measure that involves not only identifications
and elements present, but also sex, age, measurement, and archaeological contexts
(Reitz and Wing 1999: 195). A MNI estimate does not interpret individuals as more
animals might have been at the site, or only portions of an animal might have been
used (ibid.). Further, as with NISP, there are certain biases (Grayson 1984; Reitz and
Wing 1999) associated with this quantification.
Under normal circumstances, all things being equal, transportation, processing,
distribution, and discard of animals may directly bias MNI. At WFD4, the fragmented
assemblage makes it difficult to draw any conclusions on the availability of meat at
the site. However, assuming meat was readily available; carcasses would require
quick distribution and processing to avoid spoilage. Bodies of large species such as
cattle, goat, and sheep may have been dispersed beyond the boundaries of the
excavated area.
MNI quantification for the WFD4 assemblage relied on body symmetry and
was conducted by stratum. In addition, sex, age, and size were considered, although
quite difficult to ascertain.

MNI calculations for the longbones centered on the

proximal and distal portions and only in cases where the epiphysis and shaft had
survived. Calculations for MNI values for the scapula and the pelvis were based on
the glenoid cavity and the acetabulum.

The counts for metapodial bones and

phalanges were based upon the number of proximal and distal sides divided by the
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expected number found in a complete skeleton from its own species. Carpal and tarsal
bones, including the calcaneus and the astragalus, were treated similarly to the long
bones, although a single MNI value was calculated as opposed to the two in long
bones. Finally, MNI counts for the cranial remains were calculated separately for the
occipital, horn cores, mandibular and maxillary remains.

No MNI values were

assigned to loose teeth, and no mandibles were recovered. The MNI counts for
species within the WFD4 assemblage was taken from the highest MNI obtained
among those calculated for each element of that taxon.

7.2.3. Specimen Weight

Specimen weights were taken for each bone analyzed. Ss previously mention,
the bones were dry brushed. Removal of sediments, particularly from within the
shafts, cannot be guaranteed, thereby possibly inflating overall weights.

7.3. The Animals of Wadi Fidan 4 Village Settlement

This section presents the relative frequencies of the WFD4 bones by stratum or
habitation horizon. The assemblage is further broken down by taxon and body part
representation and corresponding measurements (if available). As previously
discussed, six strata have been identified at the site. The stratum and its corresponding
number of specimens recovered are listed in Table 7.3. Following the law of
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superposition, Stratum I is the horizon associated with contemporary disturbances and
Stratum III is the oldest habitation period at this site. Both identified and nonidentified specimens are listed. The following section reviews taxon by body part
representation and considers only identified bones. Where possible, supplemental data
(NISP by stratum, age and sex profiles, and body part distribution) are indicated in
order of their abundance.

Table 7.3. Identified species list by NISP, MNI and Stratum.
SPECIES

I
Modern

I/IIA
EBIA

IIA
EBIA

IIA/B
EBIA

IIB
EBIA

NISP

MNI

NISP

MNI

NISP

MNI

NISP

MNI

NISP

MNI

Aves

0

0

0

0

1

1

1

1

1

1

Bos

0

0

0

0

8

1

1

1

8

2

Capra hircus

0

0

0

0

6

1

2

1

17

2

Equid

0

0

0

0

3

1

0

0

2

1

Felis sp.

0

0

0

0

1

1

0

0

0

0

Gazella
Rodent
Ovi/Capra
Shell

0
0
0
0

0
0
0
0

0
0
3
3

0
0
1
3

0
6
12
0

0
2
1
0

1
13
10
0

1
2
1
0

0
0
29
12

0
0
3
12

TOTAL

0

0

6

4

37

8

28

7

69

21

7.3.1. Sheep/Goat

The identification of the sheep and goat specimens of WFD4 utilized two main
approaches: comparing them to contemporary reference skeletons and the use of
morphological characteristics as outlined by Boessneck (1969), and Schmid (1972).
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Specimens that could not be categorized to either species with confidence are lumped
into the category of “sheep/goat”. The evidence from this site indicates the most
economically important animals are the caprines (Table 7.4). In total, 2,638 bone
fragments (86.9%) from the total assemblage (3,036) are classified as ovi/capra. A
breakdown of the classification indicates close to 3% of the total assemblage or 79
bones were identified as belonging to goat or sheep/goat. Further breakdown of the
caprines into their relative category reveals identified bones include twenty-five Capra
h. with an MNI of four and fifty-four bones with an MNI of six are categorized as
ovi/capra. Unidentified bones categorized as medium mammals belong to caprines
total 2,559 or 84% of the total assemblage.
Table 7.5a and b lists the identified body part representation by stratum for
both classifications. The unidentified bones are excluded in this table due to their high
levels of fragmentation. All specimens recovered from the sediments of WFD4 appear
to be from domesticated animals.

Metric data was collected for a few of the

specimens and is presented in Appendix 1A.

Table 7.4. WFD4 caprine breakdown from total assemblage. (N=3036)
C.
Taxon
%
hircus
6
24.0%
IIA
0
0.0%
I/IIA
2
8.0%
IIA/B
17
68.0%
IIB
25
17.9%
Subtotal
Med. Mammals-Unidentified
25
0.8%
Grand Total

Ovi/Capra
12
3
10
29
54
2,559
2,613

%
22.2%
5.6%
18.5%
53.7%
1.8%
84.3%
86.1%

Caprines
18
3
12
46
79
2,559
2,638

%
1%
0%
0%
2%
3%
84%
86.9%
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Table 7.5a. Breakdown of goats at WFD4 by body part representation.
Unfused
rt
lt

Fused
rt
lt

ind

Indeterminate
rt
lt ind

ind

Head
Antler/Horn
Premolars

3
1

Forequarter
Scapula

5

4

4

Hindquarter
Pubis

1

Forefoot
Metacarpus
Hindfoot
Astragalus
Metatarsus
Proximal
Metatarsus Distal

Total

1

1

2

1

2
1

2
1

2
2
1

7

25

1
0

0

0

0

1

5

0

0

3

1

2
2
1

Foot
Metapodium Distal
1st Phalange
2nd Phalange

3
6

9
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Table 7.5b. Sheep/goat body part representation by NISP.
Unfused
rt lt

Fused
rt lt ind

ind

rt

Indeterminate
lt
ind

Head
Antler/Horn
Skull Fragment
Maxilla
Forequarter
Humerus Distal
Humerus Shaft
Radius Proximal
Radius Distal
Radius Shaft

3
1

1
3
1

1
3
1

2
1
2
4

5
1
3
1
4

2
1

2
1
2
1

3

3

1
1

1
1
1

1

Hindquarter
Acetabulum
Femur Proximal
Femur Distal
Patella

1

1

1

Forefoot
Metacarpus
Hindfoot
Astragalus
Calcaneus
Metatarsus Shaft

1

Foot
Metapodium
Proximal
Metapodium Distal
Metapodium Shaft
1st Phalange
2nd Phalange

3
1

1

Total

5

1

2

2

1

0

5

1

0

2

1

2

4
1
2
5

4
1
2
14
2

4

34

54
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7.3.1.1. Age Structure

The age group data for sheep/goat is presented in Table 7.6.

The age profile

incorporates fusion data on sheep/goat to create age categories at time of death (Figure
7.1). The results are presented in Table 7.6. Analysis on the WFD assemblages was
undertaken on distal humeri (fuses: 6 - 12 months), first phalanges (12-18 months),
second phalanges (12-18 months), metacarpals (18-30 months), metatarsals (18-30
months), and radii (30-48 months). Age of fusion for the elements considered was
provided in Chapter 6, Table 6.1. The table emphasizes the lack of data and the poor
sample size from the site. This makes the investigation of herd management strategies
difficult to ascertain. Based on the few recovered samples, a life table (Begon, et al.
1986: 139-140; Deevey 1947; Wilson and Bossert 1971: 112-113) (Table 7.7) and
survivorship curve (Figure 7.2) was attempted on the fused bones (Table 7.6b) of the
sheep/goats.
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Table 7. 6a. WFD4 age group categories by fusion.

Group

Element

Group A
Fusing 0-6

Group B
Fusing 6-12

Group C
Fusing 12-18

Group D
Fusing 18-30

Group E
Fusing 30-48

Fused

EB IA
Unfused

Prox Radius
Prox Metapodial
subtotal

2
2

0

Dist Scapula
Dist Humerus
subtotal

4
3
7

0

7

Prox 1st/2nd Phalanx
subtotal

4
4

7
7

11

Dist Tibia
Dist Metapodial
subtotal

4
4

0

4

Prox Humerus
Dist Radius
Prox Ulna
Dist Ulna
Prox Femur
Distal Femur
Prox Tibia
Calcaneus-Prox
subtotal

1

1

2

Total

18

9

2

1
1

3

Table 7.6b. Percentages of fused epiphyses among sheep/goats from WFD4. (F=fused;
U=unfused).
Group A

EB IA

F
2

U
0

%
100

Group B
F
7

U
0

%
100

Group C
F
4

U
7

%
36.4

Group D
F
4

U
0

%
100

Group E
F
1

U
2

%
33.3
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NISP

WFD4 EBIA Age Groups for Sheep/Goats by Fusion
8
7
6
5
4
3
2
1
0

Unfused

Fused

Fused

Fused
Unfused
Fused

Fused
Unfused
0-6

Unfused

Unfused

6-12

12-18

18-30

30-48

Age by Month

Figure 7.1. Age Groups of sheep/goat from WFD4.

Table 7.7. Life Table for Sheep/Goat from Wadi Fidan 4 based on fused bones.

Age Interval (mos.)

No of Sheep/Goat
dying the interval
(no of fused bones)

No dying
during age
interval

No. surviving
to beginning of
age interval

Rate of
mortality

x
0-6
6-12
12-18
18-30
30-48
NISP

nx
2
7
4
4
1
18

dx
0.111
0.389
0.222
0.222
0.056

lx
1.000
0.889
0.500
0.278
0.056

qx
0.111
0.438
0.444
0.800
1.000

The sparse data utilized to construct the life table to investigate a possible herd
management strategy. The data for the table draws on the fusion age classes reflected
in Table 7.6a. The life table can be divided into several categories according to fusion
stages in the life history and mortality rates (gx) relating to these stages. Based on the
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fused age categories, juveniles have about an 11% mortality rate. The rate increases to
about 40-45% in sub-adults and approximately 80% after 2.5 to 3 years. Given the
optimum killing point for surplus animals is generally taken to be between 30-48
months (Payne 1973), the strategy that might be possible here is one of meat
production. Figure 7.2 represents a visual on the life table for the survival rates (lx).

Frequency of animals surv

EB1A Survivorship Curve for Sheep/Goat from WFD4
1.000
0.900
0.800
0.700
0.600
0.500
0.400
0.300
0.200
0.100
0.000
0-6

6-12

12-18

18-30

30-48

Age in Months

Figure 7.2. Survivorship curve for sheep/goats from WFD 4. (N=18)

7.3.2. Cattle

Domestication of cattle occurred in the southern Levant during Neolithic times
(Horwitz, et al. 1999) and appears in the archeological record at Wadi Fidan from the
PPNB. Whether the cattle were domesticated or wild during this time period, is a
topic for debate, but it does appear that part of the population was domesticated and
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the herd managed (Twiss 2003: 218). By the EBA in this region, the evidence
indicates cattle are fully domesticated (cf. Whelton 1994). Although the number of
specimens is quite small, they do not show signs of pathological bone growth
attributed to ploughing activities.
The 1997 excavations from Area F, G, and H yielded a total of seventeen
specimens of Bos spp. from the sediments at WFD4. A breakdown of the excavated
strata with the corresponding NISP is presented in Table 7.8. The majority of cattle
bones were recovered from stratum IIA and IIB. IIB represents the main occupation
period during the EBIA.

Table 7.8. Bos body part representation by stratum at WFD4.
Bos

Antler/Horn
Axis
Carpal
Femur
First Phalange
Humerus
Maxilla
Metapodium
Radius
Second
Phalange
Tarsal
Vertebrae

Body Part Representation
Skeletal group/Part
IIA
1

IIA/B

IIB
1

1
1
2
1
1
1

1

1
1
2

1

8

1

1
1
8
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Table 7.9 corresponds to the fused bones recovered from the excavations at
WFD4. The number of recovered bones is quite small to analyze in their own spatial
unit, and have been grouped together. Either the body parts recovered belong to fore
or hind limbs and are all fully fused and classified as adults. Given the number of
bones recovered, construction of age classes for the cattle is not possible. However,
provided their presence at the site, cattle did have some role in the subsistence
economy of the Wadi Fidan 4 village during the EBIA.

Table 7.9. WFD 4 Bos specimens by fusion.
Unfused
P1
P2
Metapodium
Radius
0

Fused

Total
1
2
1
1

1
2
1
1

5

5

7.3.3. Equids

Five specimens belonging to equids were identified from the faunal material
recovered from Stratum IIA and IIB. Unfortunately, four of the five specimens were
too fragmented to extract any useful information. One fragment from a fully fused
distal tibia was recovered from the deposits of Area F. The measurements taken on
the partial fragment is listed in Appendix 1A.
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7.3.4. Gazelle

One specimen belonging to Gazella spp. was recovered from the contexts at
WFD4. The specimen, a fused metapodium shaft with a partial distal epiphysis can be
attributed to an adult (Davis 1980). Two species of gazelle are known to occupy the
southern Levant-the mountain gazelle (Gazella gazella) and the dorcas gazelle
(Gazella dorcas) (Grigson 2006).

G. gazella is typically associated with a territory

ranging from the thriving mountainous woodlands and flatter steppes to the woodland
valleys and semi-arid steppic plateaus. In contrast, G. dorcas is associated with the
flat alluvial fans and wadis found in the extreme desert. While extensively exploited
during ancient times (Campana and Crabtree 1990; Davis 1983; Legge and RowleyConwy 1987; Uerpmann 1987), today, most of the populations are either protected or
enclosed for conservation purposes (Martin 2000). The measurements for the KHI
specimen appear in Appendix 1.

7.3.5. Felis

A third phalanx has been identified as belonging to Felis sp. The specimen
could only be distinguished based on size and probably belonged to a wild cat (Felis
silvestris). Wild cats are or were present throughout the Levant in different locales.
Conversely, the caracal is a desert animal and has been reported as inhabiting the
Negev and further north (Harrison and Bate 1991). In the area of Faynan, a couple of
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bones belonging to Felis spp. were identified at the manufactory of Khirbat Hamra
Ifdan (Chapter 7). Felis specimens have been recovered from PPNA contexts at Wadi
Faynan 16 (Mithen, et al. 2000).

7.3.6. Rodents and Microfauna

The few remains of several rodents were recovered from the excavations at
WFD4. The remains were in fairly good condition. No other forms of microfauna
have been identified, and may represent a bias in collection. (see below). Flotation on
the sediments from floors, hearths, etc., is forthcoming.

Once the flotation is

complete, a more complete picture on the microfauna of WFD4 should become
evident.

7.3.7. Birds

Three bird bones were identified from the animal assemblage at WFD4- two
fragments and one complete phalange. The bird fragment has currently not been
identified. Its measurement is listed in Appendix 1A.
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7.3.8. Shell

A total of 15 complete shells were recovered from the contexts of WFD4. Six
of the specimens belong to Phos roseatus and one bivalve specimen was made as
belonging to Glycymeris violacescens. It is interesting to note that both Phos and
Glycymeris spp. are Mediterranean marine species. This find suggests there was
contact between the inhabitants of Wadi Fidan 4 and the Mediterranean shores.

7.3.9. Summary of the WFD4 Animal Assemblage

This section presents a summary of the faunal assemblage recovered from the
EBIA contexts at WFD4. The occurrences of domestic and wild species at WFD4 are
compared in Table 7.10. The data indicates sheep/goat, cattle, and donkeys were
utilized at this site with far greater reliance than hunting of wild taxa.

Table 7.10. Comparison of taxa by NISP, MNI, MAU, and Weight by percentage.
Name
Cow
Goat
Donkey/Horse
Sheep/Goat
Birds
Wild Cat
Gazelle
Shell
Rodents

NISP
12%
18%
4%
39%
2%
1%
1%
11%
14%
100%

MNI
16%
13%
3%
19%
9%
3%
3%
22%
13%
100%

MAU
14%
9%
5%
14%
9%
5%
5%
32%
9%
100%

WEIGHT (g)
370.7 41%
132.5 15%
182.8 20%
190.7 21%
0.2
<1%
0.12
<1%
11.61
1%
22.34
2%
0.1
<1%
911 100%
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Figure 7.3a. WFD4 comparison of taxa by NISP and Weight by %.
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Figure 7.3b. WFD4 comparison of taxa by MNI and MAU by %.

The relative frequencies of the species recovered at WFD4 have been counted
by NISP, MNI, MAU, and weights and their percentages are presented in Figure 7.3a
and b. All four methods were calculated with the WFD4 assemblage as a means of
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comparing the relative frequencies of the species and corresponding body parts
identified at the site.
The sheep/goat bones recovered from WFD4 indicate the inhabitants relied
primarily on these animals and were probably exploited for their meat and secondary
products. Herding strategies and the use of domestic animals will be discussed in
Chapter 9. The data further indicates cattle were exploited at WFD4. Because of the
amount of fragmentation, their contribution to the subsistence economy is difficult to
discern. The evidence that donkeys were being exploited at the site exits. Their role in
the subsistence economy will be discussed in Chapter 9.
Wild animals were being exploited at the site, however, to what degree is open
for interpretation. With the exception of shell and rodents, the fragmentation of the
wild taxa is too great to make any conclusions.

7.4.

Summary

The goal of this chapter has been to present the background information and
the analysis of the faunal assemblage at the settlement of Wadi Fidan 4 (WFD4) in
southern Jordan with the aim of explicating the role of animals in the economy of the
Early Bronze Age IA. The chapter was divided into three parts. The first part of the
chapter presented the description and location of WFD4. The previous research and
excavations at this site were also presented. This chapter established the 1997 and
2004 field excavations were important because they establish the role of WFD4 as a
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major settlement that indicated the beginnings of metallurgy during the EBAIA. The
excavations reveal the settlement indicated an organizational system of copper
production during this time (T. E. Levy, et al. 1999; T. E. Levy, et al. 2003). The
present project investigates this issue of complexity from the point of view of
zooarchaeological remains. To achieve this goal, the analyses of two areas excavated
during the 1997 season were carried out. The faunal material proved to be in very
poor condition and proved problematic to analyze. The second and third part of this
chapter presented the results of this enterprise.
NISP, MNI, MAU, and Weight were the methods employed in quantifying the
relative frequencies of the assemblage. Although the data is sparse, it point outs
sheep/goat, cattle, and donkeys were utilized at this site during this period with far
greater reliance than the hunting of wild taxa. The data further revealed the samples of
sheep/goat bones recovered from WFD4 indicate the inhabitants relied primarily on
these animals for their meat, their hair and wool, milk, and their hides. Gazelles are
present in the WFD4 assemblage although in low numbers. Given the low numbers
recovered, it is difficult to ascertain their contribution to the subsistence economy of
the site. Perhaps one of the most interesting recoveries from this site are the marine
shells identified as Phos and Glycymeris spp. - Mediterranean marine species. This
find suggests there was contact between the inhabitants of Wadi Fidan 4 and the
Mediterranean shores during the EBIA.
The last part of this chapter assessed the taphonomy of the assemblage.
Identifying these types of processes can reveal whether they were caused by humans
or by natural occurrences and can aid in the interpretation of the assemblage. While

173
bone breakage, burning, weathering and mineralization, gnawing, and human
modifications were all being recorded, the bones were too fragmented for these
processes to be identified.
Finally, the data from this chapter, together with the analysis from Chapter 8,
will be applied to investigated the zooarchaeological correlates of the Social System
Food Model.

These correlates are relative frequencies, body part distribution,

mortality profiles, and butchery practices, and represent the foundation for studying
the food system that form the basis in this study for monitoring socio-economic
change in the periods surrounding the first ‘urban revolution’ in the southern Levant.

CHAPTER 8: ZOOARCHAEOLOGICAL INVESTIGATIONS AT
KHIRBAT HAMRA IFDAN (EARLY BRONZE II-IV ca. 3000-2000
BCE)

8.0. Introduction

The goals of this chapter are two-fold - to present the background and the
analysis of the faunal assemblage for the site of Khirbat Hamra Ifdan (KHI120) with
the aim of explicating the role of animals in the economy of this Early Bronze Age
copper metal manufactory in southern Jordan. Recent excavations reveal an increase
in social complexity and in the organizational system of metal production during the
EBA II-III (Levy, et al. 2002).

The current project is to explore this issue of

complexity from the perspective of zooarchaeological remains. Meeting this goal
required the analyses of over 15,000 bones fragments excavated during the 1999 and
2000 seasons by T. Levy et al. at KHI120. This chapter presents the results of this
undertaking that includes the presentation of one of the largest EB III-IV collection for
Jordan, the basic data needed to formulate economic models for the Early Bronze Age
urban trajectory and reconstruct the subsistence economy of the region for these
periods. The chapter is divided into two main sections. First, taphonomic data is
presented and the context of the assemblage is discussed. The second section presents
the quantification methods of the faunal assemblage. The different species identified
and other pertinent data is also presented.
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8.1. The KHI120 Faunal Assemblage

The KHI120 bone were recovered from five excavated areas: H, Y, L, R, and
C. A summary by area is presented in Tables 8.1a and b. A total of 46, 910 bones
specimens weighing 93.6 kilograms were recovered from Early Bronze Age II-IV
contexts. Table 8.1 presents a summary of the faunal assemblage. A total of 6,985
bones weighing 40.2 kilograms were identified to taxon. A total of 39,925 bones
weighing 53.4 kilograms were too fragmented to identify to body part, although the
majority of these bones belong to sheep and goats. A breakdown by area indicates the
majority of the bones processed come from Area H and Y-the areas that exhibited the
most intensive evidence for metal production at the site.

A discussion of the

quantitative and qualitative methods applied to the KHI120 fauna assemblage follows
the discussion on taphonomy.

Table 8.1a. Identified versus unidentified bones from KHI120.
Area

Identified
NISP

Non-Identified

%

NISP

%

C

147

2%

1084

3%

H

2948

42%

18655

47%

L

522

8%

4212

11%

R

305

4%

1069

3%

Y

3063

44%

14905

37%

Total

6985

100%

39925

100%
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Table 8.1b. Identified versus unidentified bone weight (grams) of KHI120.
Area

Identified
Weight

Non-Identified
%

Weight

%

C

518.14

1%

1338.16

3%

H

14205.8

35%

20999.53

39%

L

2882.76

7%

5478.22

10%

R

1665.64

4%

2002.43

4%

Y

20958.6

52%

23590.22

44%

40230.94

100%

53406.56

100%

Total

Table 8.2. Summary of the KHI120 Assemblage.
Weight
(gm)

%

5.9%
5.0%
76.8%
1.6%
<1%
6.6%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
100.0%

168.98
5892.20
30368.70
2158.70
17.84
1572.22
4.13
0.15
13.61
12.06
4.00
1.90
16.45
40230.94
53406.56

<1%
14.6%
75.5%
5.4%
<1%
3.9%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
43%
57.0%

100.0%

93637.50

100%

Taxon

NISP

%

MNI

%

Aves
Bos
Ovi/Capra
Equid
Canid
Gazella
Felis
Homo Sapien
Lepus
Sus
Mustelid
Rodents
Shell

1.3%
3.4%
90.7%
<1%
<1%
3.5%
<1%
<1%
<1%
<1%
<1%
<1%
<1%
14.89%
85.11%

26
22
337
7
2
29
1
1
4
1
1
4
4
439

Total Unidentified

90
238
6338
31
4
245
1
1
14
1
1
14
7
6985
39925

Total

46910

100.00%

439

8.2. Taphonomic Processes Affecting the KHI120 Fauna Assemblage

Overall, the assemblage recovered from KHI120 was in good condition. The
stratigraphical and chronological context of the animal bones deposits are presented in
this section. Briefly, taphonomic processes refers to a variety of stages and processes
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affecting bones prior to, during, and post deposition (Lyman 1994: 3). Excavations at
KHI120 were carried out with the goal of assigning all finds from distinguishable
stratigraphic sequences recovered from 5 x 5 meter2 units within a larger site-wide
stratigraphic and chronological contexts. All units were excavated to Pleistocene
level. Excavators at KHI120 identified four archaeological strata corresponding to
Early Bronze II-IV occupation phases (Levy, et al. 2002) (Table 8.3). The strata were
identified on observable differences in soils and associated ceramics, objects,
architecture, and installations.

Briefly, Stratum I represents later occupations from

the Islamic, Byzantine and Iron Age periods.

Stratum II dates to the EBIV

occupation-a period that is often linked to a period of social collapse. Stratum III
represents the main EBIII occupation phase at KHI120. The stratigraphic layers
correspond with the consolidation of the earliest fortified sites throughout the Levant.
The excavations at KHI120 reveal large traces of undisturbed finds indicating a
factory-like production of metalworking was occurring at this site.

Finally, small

traces of an EB II occupation phase were recovered in Stratum IV, the first period of
true urbanization in the larger region.

Table 8.3. Strata and periods identified at the excavations at KHI120.
STRATUM
I
II
III
IV

Associated Period
Modern with small traces of Islamic,
Byzantine and Iron Age
Early Bronze Age IV
Early Bronze Age III
Early Bronze Age II

Approximate Dates
ca. 1200 BCEModern
ca. 2200-2000 BCE
ca. 2700-2200 BCE
ca. 3000-2700 BCE

178
The evidence indicates the site represents the first near-complete EBA metal
workshop in the ancient Near East (Levy, et al. 2002).

Extensive amounts of

archaeological evidence from this site have been preserved in part due to the structures
being sealed by wall collapse from earthquake activity at the end of the EBIII.

A

period of abandonment following the earthquake resulted in burial of the site. The
following occupation phase during the EBIV was centered on a small area of the site.
All of these circumstances indicate each consecutive occupation phase at the site was
sealed resulting in excellent preservation. This claim is further substantiated by the
various depositional contexts uncovered at the site. Table 8.4 reveals over 60% of the
bones were recovered from loci are affiliated with fills from habitation rooms and
production areas. Similarly, large traces of bone were recovered from loci associated
with activity areas including surfaces, pits, courtyards, and burnt layers.
Examination of the survival rates of different skeletal parts indicates the more
robust bones survived and became part of the archaeological record (Table 8.5a). The
most common bones from this site include the fragments of longbones and phalanges
from sheep, goat, and cattle.
Similarly, bones from larger animals such as sheep/goat are the most common
in the assemblage. Other bones recovered from KHI120 belong to animals including
gazelle, cattle, and equids. As is seen in Table 8.5b, the preservation of the recovery
rates for sheep/goat suggests the preservation resulting from the collapse of walls at
the site is quite good. This is not surprising as the bones of larger animals are more
likely to be incorporated into the archaeological record than are the bones of small
ones.
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Table 8.4. Depositional contexts with corresponding bones (by weight in grams) recovered from
KHI120.
Context
Fill-Secondary
Room
Topsoil
Waste Pit
Surface
Ash Fill
Courtyard
Fill-Primary
Mudbrick Collapse
Passageway
Debris Layer
Slag Fill
Mudbrick Surface
Destruction Layer
Ash Pit with Deposits
Slag Pit
Installation
Fill between Walls
Furnace Structure
Wall
Fill above Wood Beams
Burnt Layer
Pit
Fill with Pottery
Mudbrick and Stone Wall
Burial
Fill below Slag Pit
Trench
Hearth
Rock Scatter
Fill under Mudbrick Wash
Fill-Removal of Baulk
Circular Feature

Weight (grams)
39993.52
18989.46
6508.55
4768.36
4570.38
4549.59
2227.75
2189.68
1603.01
1296.15
939.68
766.76
703.45
615.31
539.90
452.08
441.18
398.11
313.40
284.42
249.30
249.26
245.83
171.15
164.40
108.53
96.30
75.88
43.72
29.79
19.45
19.36
12.43

Percent
42.7%
20.3%
7.0%
5.1%
4.9%
4.9%
2.4%
2.3%
1.7%
1.4%
1.0%
0.8%
0.8%
0.7%
0.6%
0.5%
0.5%
0.4%
0.3%
0.3%
0.3%
0.3%
0.3%
0.2%
0.2%
0.1%
0.1%
0.1%
0.0%
0.0%
0.0%
0.0%
0.0%

Oven

1.36

0.0%

Total

93637.50

100.00%
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Table 8.5a. Survival rate of most common bones by taxa in the KHI120 assemblage.
Sheep

Goat

Sheep/Goat

N=
Humerus
P1
Scapula
Astragalus
Femur
% of N=

719
65
62
46
33
31

N=
P1
Humerus
Scapula
Radius
Tibia
% of N=

2122
264
222
171
151
146

N=
Acetabulum
Tibia
Humerus
Femur
Radius
% of N=

6338
349
302
261
255
202

Cattle
9.04%
8.62%
6.40%
4.59%
4.31%
32.96%
Equid
12.44%
10.46%
8.06%
7.12%
6.88%
44.96%
Gazelle
5.51%
4.76%
4.12%
4.02%
3.19%
21.60%

N=
P1
P3
Humerus
Radius
P2
% of N=

238
30
20
18
15
12

N=
Scapula
Tibia
P1
Radius
Humerus
% of N=

31
5
3
3
3
2

N=
Tibia
P1
Metatarsal
Humerus
Metacarpal
% of N=

245
38
35
23
19
18

12.61%
8.40%
7.56%
6.30%
5.04%
39.92%

16.13%
9.68%
9.68%
9.68%
6.45%
51.61%

15.51%
14.29%
9.39%
7.76%
7.35%
54.29%
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184

0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

male atlas
female atlas
axis
r.scapula
l.scapula
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l. dist. humerus
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l. comp. humerus
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l. prox. radius
r.dist. radius
l.dist.radius
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Post EB
EBIV
EBIII
EBII

l. comp. radius
r. ulna
l. ulna
r. attached ulna
l. attached ulna
r. prox. metacarpus
l. prox. metacarpus
r. dist. metacarpus
l. dist. metacarpus
r. comp. metacarpus
l. comp. metacarpus
r. pelvis
l. pelvis

Figure 8.1a. Relative differences between recovery rates of sheep/goat skeletal elements by
occupation period from KHI120.
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Figure 8.1a (Continued). Relative differences between recovery rates of sheep/goat skeletal
elements by occupation period from KHI120.

Alterations to the assemblage include cuts, human modification, burning, and
breakage. Alterations, which occurred post-depositionally, consist of recent breakage,
weathering, gnawing, etching and mineralization. These occurrences (Table 8.6 and
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Figure 8.1b) were recorded when possible in the collection to identify the processes
responsible for shaping the assemblage.

Identification of these processes aid in

interpreting the cultural landscape (Crabtree 1991; Gifford 1981) of the region and are
discussed below.

1

2
54
147

76
450

14
46

318

799

93

1
3

2

1
9

1

1

2

1

5

5

2

Grand Total

16

1
2

Mineralized

13

Worked

5
27

Etching

6
32
215
4

Gnawing

Weathered

5
12
84
1

Carnivore

Burnt

45
120
893
14
1
103
10
0
2
328
1992
4
1
3513

Cuts

Aves
Bos
Capra
Equids
Felis
Gazella
Lepus
Mollusc
Ostrich
Ovis
Ovis/Capra
Rodent
Sus
Total

Recent
Breakage

Species

Table 8.6. Taphonomic categories documented in the KHI120 Assemblage. (N=4758)

57
173
1233
19
1
134

2
10

477
2645
4

22

4758
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Processes Afflicting the KHI Assemblage. N=4758

Recent Breakage
74%

Mineralization
<1%

Cutmarks
7%

Carnivore Chewing
<1%
Rodent Gnawing
<1%%
Root Etching
<1%%

Worked
<1%

Weathered
2%

Burnt
17%

Figure 8.1b. Taphonomy of the KHI120 faunal assemblage. Percentages based on affected bones.

8.2.1. Breakage

Specimens from KHI120 were hand-collected during excavation when found
in situ, or recovered from 1/4 inch mesh screens through dry sieving. Examination of
the state of preservation of the assemblage discloses a high level of fresh breakage.
The frequency of ancient breakage is difficult to distinguish due to the elevated
amount of recent breakage (68% of the identified species). In the remaining bones
displaying ancient breaks, there is slight variability in breakage across the assemblage.
Most bones are usually broken at the epiphysis, shaft, or metaphysic. Ancient
breakage is more common in domesticate animals; however, this category contains the
most bones in the assemblage. Complete bones appear to be the exception as hardly
any complete specimens were recovered intact. In fact, the percentages for bone
preservation are reasonably consistent across species.
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The high incident of recent bone breakage is not surprising considering the
recovery, post-excavation processes, and international transport of the assemblage.
Recovery processes are responsible for two direct affects on the collection: damage of
artifacts during excavation and collection biases. A large part of the excavation team
was made up of inexperienced student excavators. Unfortunately, excavation tools in
the hand of inexperienced excavators may lead to considerable damage to bones.
Many bones in the KHI120 assemblage had traces of breakage caused by trowels or
pick axes. These occurrences were further complicated by the lack of experience in
faunal identification and recovery. When animal bones are located in situ, they are of
probably of more interest to the student and are given closer attention. In contrast,
small samples, because of their size, will be go undetected or will be lost during the
screening process. Matters are further complicated when bones are further exposed to
natural processes, such as mineralization, as it can change the appearance and texture
of the bone. This is evident in the KHI120 assemblage where fragments of ceramics
and sandstones were mistakenly collected as bone. Similarly, dry screening relies on
the trained eye for the collecting of smaller specimens. Given the inexperience of the
excavators, it is possible the assemblage is biased toward larger bone fragments, and
thus toward larger animals.

Therefore, it is possible that small animals are

underrepresented in the KHI120 assemblage, while larger animals, such as caprines or
larger, are overrepresented. Because of the large amount of fragmentation present, the
degree of bias is unclear.
Similar to the WFD4 collection, two other post-recovery excavation processes
may be directly responsible for the high occurrence of breakage in the KHI120
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assemblage: conservation, storage, and the transport of the assemblage. Following
the 1999 and 2000 excavations, all faunal material were placed in paper bags,
packaged by area, and stored at the American Center of Oriental Research in Amman
and eventually at University of California, San Diego. Storage and the long transport
journey indicated how difficult storage and transport had been on the assemblage.
Many of the paper bags were found to be torn or were decomposing. Similarly, a
large number of the bones had been broken while in transit. The more fragile bones
had completely disintegrated, many more had become frail making them difficult to
handle.

8.2.2. Burning

Characteristics associated with burning may be useful for identifying evidence
of cooking techniques, waste disposal, burnt offerings, or other uses of fire (Reitz and
Wing 1999: 231). Evidence of burning is very rare in the KHI120 faunal assemblage.
A total of 799 bones or approximately 11.4% of the identified remains indicated traces
of burning. This number represents 17 % of the total bones found to have been
affected. Given the intensity of smelting during the occupation periods at the site, a
high incidence in burnt bone is expected. The analysis of the burnt bones will be
further discussed in Chapter 9.

190

8.2.3. Weathering and Mineralization

Weathering provides a practical means for identifying taphonomic processes
(Behrensmeyer 1978; Behrensmeyer, et al. 1980), particularly on surface exposure of
bones prior to burial and the time over which bones accumulated. The processes by
which bones react to weathering agents was discussed in Chapters 6 and 7. Briefly,
exposure to the local environment and its processes include moisture, drying, freezing,
and thawing can affect an assemblage that has been exposed over long or short
periods. By measuring the degree of weathering, evidence such as the relative duration
of occupation, recurring occupations, or the presence of a skeletal material not related
to site formation can be assessed (Behrensmeyer 1978; Fiorillo 1988; Lyman 1994).
The KHI120 assemblage did in fact contained less than 2% occurrences of weathering
and mineralization.

The relative frequency of bones affected by weathering and

mineralization are insignificance and fails to contribute further information to the site.
On the other hand, the argument can be made that the faunal assemblage was not
exposed over long periods, but was buried immediately after disposal or by the wind
blown sediments from the Arabah Valley. This would also account for the lack of
salinity in the soil. The wind blown sediments allows leaching thus preventing salt
formation on the bones.
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8.2.4. Gnawing

Bones distributed on the surface or just beneath it are frequently subject to
modification by scavengers. Carnivores are predisposed to pursue meat and marrow.
Alternatively, rodents have a preference to seek out bone for minerals and for grinding
and sharpening their incisors. The presence of carnivores has been established at
KHI120. Gnawing accounts for a less than 1% of the bones. Only a several instances
are accounted for-one bone belonging to a bird, and the rest to sheep/goat. It is not
known whether wild or domestic carnivores are responsible for the gnawing. Rodent
gnawing leaves a predictable pattern of markings. The detection of carnivore and
rodent gnawing on bone discloses information about bone discard and environmental
conditions (Haynes 1980). Several occurrences of rodent and carnivore gnawing were
documented. It has been established mus musculus and rattus rattus were living at the
site. Therefore, evidence of gnawing on the bones is to be expected. The presence of
rodents would have been prevalent, particularly if grains, cereals, and other foodstuffs
were present at the site.

8.2.5. Human Modification on Animal Bones

The examination of animal bones for traces of human modification is central
for understanding human behavioral traces on animals. Indications of cutmarks and
other modifications provide evidence for studying topics such as subsistence and
social patterns, ritual behaviors, and site formation processes (Binford 1981; Fisher Jr.
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1995; Greenfield 1999; Lyman 1994).

At KHI120, approximately 7% of processes

affecting the bone assemblage are cutmarks. Close attention was given to distinguish
between cutmarks and non-human taphonomic processes (Behrensmeyer 1978;
Behrensmeyer, et al. 1980).

A microscope resolved questionable occurrences.

Discussion of butchery practices are found in Chapter 9.

8.3. Quantification of the KHI120 Assemblage

The overall condition of the assemblage was good and eased quantification
methods. However, a large portion of the bones contained fresh breaks brought about
by excavation methods. The breakage brought hindered collecting metrical data from
many samples. The results of the quantification methods utilized in this study are
presented in Table 8.7.

8.3.1. Number of Identified Specimens (NISP)

Similar to the methods utilized with the WFD 4 assemblage, the basic counting
unit used to quantify the taxa at KHI120 is the identified specimen. The goal of
zooarchaeological research is to quantify the relative abundance of species (Grayson
1984). NISP or the number of identified specimens is strictly an observational unit
and can be used for counting elements, specimen, or taxa.
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Table 8.7. Comparison of different quantification methods used in the KHI120 assemblage.
SPECIES

COMMON
NAME

NISP
#

MNI

%

#

MAU

%

#

WEIGHT (g)

%

#

%

Domesticates
Bos taurus

Cow

Caprines

Sheep/Goat

Eq. asinus

Donkey

Subtotal

238

3%

22

5%

4

2%

5892.20

15%

6338

91%

337

77%

154

75%

30368.70

75%

31

0%

7

2%

2

1%

2158.70

5%

6608

0.95

367

0.83

161

0.79

38431.66

0.955

88

1%

24

5%

12

6%

3.90

0%

Wild Species
Aves

Unidentifed

Canis

Dog

4

0%

2

0%

1

0%

18.84

0%

Felis sp.

Unidentified

1

0%

1

0%

1

0%

4.13

0%

Gazella

Unidentifed

245

4%

29

7%

16

8%

1572.22

4%

Lepus

Hare

14

0%

4

1%

1

0%

13.61

0%

Shell

Unidentifed

4

0%

4

1%

4

2%

16.45

0%

Mustelid

Weasel

1

0%

1

0%

1

0%

4.00

0%

Rodents

Mice/Rats

14

0%

4

1%

4

2%

1.90

0%

Sus

Pig

1

0%

1

0%

1

0%

12.06

0%

Struthio camelus

Ostrich

2

0%

2

0%

2

1%

165.08

0%

1

0%

2

0%

2

1%

0.15

0%

3

0%

Subtotal

377

0.05

73

0.17

44

0.21

1799.28

0.045

TOTAL

6985

100%

440

100%

205

100%

40230.94

100%

Other
Homo sapien
Unidentified

Unidentified

In the KHI120 assemblage, given all sediments excavated from room deposits,
it is likely that all taxa have an equal opportunity to be counted. However, sediments
excavated from alleyways and courtyards were not systematically sieved so there
might exist a bias towards larger animals. Mainly inexperienced students carried out
excavations in these areas. Participants recovered bones in situ. These two methods
rely on the experience of the excavators, and given that the majority of the participants
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were relatively new to archaeological field methods, the reliability of recovering the
remains of smaller vertebrates is lacking (Shaffer 1992).

The remains of small

animals such as fish, lizards, and small birds typically appear in sediments collected
for flotation. At KHI120, the analyses for the collected flotation samples are pending.
Once completed, an unbiased faunal sample for areas where sieves were not utilized
will be available for comparison.
Also potentially problematic was that survival and recovery rates across the
site should be constant for different taxa. For example, collapse mudbrick walls
preferentially sealed some deposits.

This rare occurrence preserved the entire

assemblage and suggests that once deposited, bones from different taxa had an
excellent chance of surviving post-depositional processes (Schiffer 1983; Schiffer
1996). Unfortunately, this does not mean all of the taxa present in the archaeological
record had an equal chance of making it into the assemblage. Although similar
recovery strategies were utilized throughout both seasons of excavation, there is
reason to suspect that recovery methods at KHI120 focused on artifacts related to
crafts production making the collection of bone samples rather trivial. Therefore,
large bones would be easy to locate and collect, while microfauana would more than
likely go unnoticed and underrepresented.
Laboratory procedures or decisions in processing faunal remains can also bias
an assemblage (Clark 1993: 214; Reitz and Wing 1999: 118).

In the KHI120

assemblage, two main decisions were made that could bias the collection. The first
was avoiding exposing the specimens to water. Many bones contained salt deposits
and sediments and were removed when possible. In many cases, removal of the
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deposits was not possible without inflicting damage to the specimen.

Thus,

specimens weighed with attached sediment deposits skewed few specimen weights.
All occurrences were documented and are discussed in the section on taphonomy.

8.3.2. Minimum Number of Individuals (MNI)

At KHI120 the transportation, processing, distribution, and discard of animals
during the Early Bronze Age may directly bias MNI.

The numerous specimens

recovered at the site indicate meat was readily available. To avoid spoilage, carcasses
would require quick distribution. Therefore, bodies of large species such as cattle,
goat, and sheep may have been dispersed beyond the boundaries of the excavated area.
MNI quantification for the KHI120 assemblage was estimated by symmetry
(lef side – right side of the body) and by stratum. In addition, sex, age, and size were
taken into consideration (Bökönyi 1970: 69-75; Chaplin 1971). Matched pairs were
considered in calculations (Flannery 1967: 157; Klein and Cruz-Uribe 1984: 24; Zeder
and Arter 1996). Pairs were matched visually by using criteria such as percentage of
completeness, relative size, state of fusion and morphological features that permit
identification of gender.

MNI calculations for the longbones were conducted

according to standardized methods and were centered on the proximal and distal
portions and only in cases where the epiphysis and shaft had survived. Calculations
for MNI values for the scapula and the pelvis were based on the glenoid cavity and
the acetabulum. The counts for metapodial bones and phalanges were based upon the
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number of proximal and distal sides divided by the expected number found in a
complete skeleton from its own species.

Carpal and tarsal bones, including the

calcaneus and the astragalus, were treated similarly to the long bones, although a
single MNI value was calculated as opposed to the two in long bones. Finally, MNI
counts for the cranial remains were calculated separately for the occipital, horn cores,
mandibular and maxillary remains. No MNI values were assigned to teeth unless they
were preserved in the alveoli- the tooth socket in the jawbone. The MNI counts for
species within the KHI120 assemblage was taken from the highest MNI obtained
among those calculated for each element of that taxon.

8.3.3. Minimum Animal Units (MAU) and Specimen Weight

Minimum Animal Units (MAU) and specimen weights represent two
additional methods used to quantify the KHI120 data that aimed to analyze the
survivorship of different skeletal parts (Binford and Bertram 1977) and how humans
differentially dismember and transport carcass portions (Binford 1978). Methods for
assessing MAU were presented in Chapter 6
Specimen weights were taken for each sample element analyzed with the
caveat that it is influenced by many factors (Chaplin 1971: 67-69; Uerpmann 1973).
As previously mention, the bones from KHI120 were dry brushed. Removal of all
sediments and mineralization, particularly from within the shafts, cannot be
guaranteed, thereby possibly inflating overall weights.
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8.4. The Animals of KHI120

Up to this point, both NISP and MNI have been used in quantifying the overall
assemblage. In the analysis that follows, NISP will be the unit of analysis, as it is the
most objective mode of quantification and is easily duplicated, and is less sensitive
than MNI or MAU to the relative identifiably of different skeletal specimens. Table
8.8 lists the NISP of the identified bones for the strata and their associated period used
in this investigation.

Table 8.8. NISP for identified bones by excavation stratigraphy (N=6985).
STRATUM
Associated Period
NISP
Modern with small traces of Islamic,
I
Byzantine and Iron Age
18
II
Early Bronze Age IV
1270
III
Early Bronze Age III
5367
IV
Early Bronze Age II
330
Total
6985

8.4.1. Domestic Ungulates

This section presents the various domestic animals (all ungulates), recovered
from the contexts at KHI120. These animals are further discussed below and where
possible, age and sex profiles are presented to determine the overall herding patterns
during the EBA.

This is significant for investigating the type present and how they

were being exploited at the site throughout the different occupation phases.
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8.4.1.1. Sheep and Goats

The large samples of sheep/goat bones recovered from KHI120 indicate the
inhabitants relied heavily on these animals for their meat, and possibly for their hair
and wool, milk, and their hides. Identifying the difference between sheep and goats is
notoriously difficult in zooarchaeological studies and this was accomplished by
comparing sheep and goat reference skeletons and with characteristics as outlined by
Boessneck (1969) and Zeder (n.d.). If the specimens could not be identified as
belonging to either sheep or goat with confidence, they were categorized as
ovicaprids.

A total of 6, 338 or 75% domestic ungulate bones were recovered from

the total assemblage. A breakdown of the identified specimens is presented in Table
8.9 and the ratio of sheep:goat by period is presented in Table 8.10. The results
indicate 2122 specimens belong to goats, 719 to sheep, and 3497 specimens being too
fragmented to categorize with confidence. The sheep:goat ratio indicates goat bones
are significantly present over sheep throughout the EBA and were the most utilized
animal.

Table 8.9. Total Sheep and Goat from KHI120 by NISP and period (N=6338).
STRATUM

Goat

%

Sheep

%

Sheep/
Goat

%

Total

%

Post-EB

117

1.8%

43

0.7%

151

2.4%

311

4.9%

EB II

7

0.1%

3

0.0%

8

0.1%

18

0.3%

EB III

1674

26.4%

519

8.2%

2669

42.1%

4862

76.7%

EB IV

324

5.1%

154

2.4%

669

10.6%

1147

18.1%

2122

31.6%

719

10.7%

3497

52.8%

6338

95.1%
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KHI120 Sheep/Goat by Period
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Figure 8.2. Total sheep/goat by period and NISP. (N=6338)

Table 8.10. Goat /Sheep ratios for KHI120 by period.
RatioPeriod
Goat
Sheep Sheep/Goat
Post117
43
2.72
EB
7
3
2.33
EBII
1674
519
3.23
EBIII
324
154
2.10
EBIV
2122
719
2.95
Total

Metric data was collected for many of the specimens and is presented in
Appendix 5. The means of the KHI120 specimens are smaller and clearly indicated
that the EBA samples come from domesticated herds. This is not surprising, as goats
have been domesticated in this region since Neolithic times (Köhler-Rollefson 1997;
Köhler-Rollefson, et al. 1988; Köhler-Rollefson, et al. 1993; Twiss 2003). However,
it serves as a reminder that wild goats and gazelles were roaming the region in the
EBA and their remains have been recovered at Arad and Jericho (Clutton-Brock 1979:
149; Davis 1976: 163). While, the measurements from the ungulate bones at KHI120
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indicate they belong to domesticated ungulates, there is one possible exception. A
very robust atlas- No. 3735- was recovered from EB II contexts and may belong to a
wild sheep/goat. Although identification is still pending, the bone may belong to a
very large domestic male.

8.4.1.2. Age Groups and Sex Profiles

Age structures and sex profile of the identified sheep/goat assemblage has been
created for KHI120 to help explicate the animal exploitation strategies utilized at the
site. Each category has been divided according to documented epiphyseal fusion.
Age of fusion for the elements was provided in Chapter 6, Table 6.1. Only fused
bones have been considered for formulating life tables (Begon, et al. 1986: 139-140;
Deevey 1947; Wilson and Bossert 1971: 112-113) and survivorship curves for each
group.
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Table 8.11. Capra age groups for KHI 120 by period.
Goat Age Groups by Period
EB III
Group
Element
Fused Unfused
Group A
Fusing 0-6

Group B
Fusing 6-12

Group C
Fusing 12-18

Group D
Fusing 18-30

Group E
Fusing 30-48

Prox Radius
Prox Metapodial
subtotal

54
7
61

7
9
16

Dist Scapula
Dist Humerus
subtotal

99
108
207

Prox 1st/2nd Phalanx
subtotal

EB IV
Fused Unfused

77

3
1
4

13
0
13

8
10
18

225

25
26
51

0
2
2

206
206

41
41

247

38
38

5
5

Dist Tibia
Dist Metapodial
subtotal

69
32
101

23
6
29

130

24
8
32

2
2
4

Prox Humerus
Dist Radius
Prox Ulna
Dist Ulna
Prox Femur
Distal Femur
Prox Tibia
Calcaneus-Prox
subtotal

14
28
39
39
17
25
8
52
222

26
19
19
1
48
11
8
22
154

376

8
11
7
0
4
11
3
10
54

1
1
9
0
8
4
0
4
27

Total

797

258

179

51

Table 8.12. KHI120 goat bone fusion by period, age class and percentage. (N=797-EBIII; N=179EBIV)
Group A
Group B
Group C
Group D
Group E
F
U %
F
U %
F
U %
F
U %
F
U
%
EB III
61 16 79
207 18 92
206 41 83
101 29 78
222 154 59
EB IV
4 13 24
51
2 96
38
5 88
32
4 89
54
27 67

202

Showing Fusio

Percentage Bone

Survivorship Curve for EBIII and EB IV Goats
100
90
80
70
60
50
40
30
20
10
0
0-6

EB III
EB IV

6-12

12-18

18-30

30-48

Age in Months

Figure 8.3. Survivorship curve comparing percentage for the EBIII and EBIV goats.

Tables 8.11 and 8.12 presents and compares the fused-unfused elements for the
goats from KHI120. Based on these two tables, a survivorship curve comparing the
goats rate of survival by percentage is presented in Figure 8.3. The curve indicates the
survivorship for goats both periods follow similar patterns, although it is sufficiently
more pronounced during the EBIV. The pattern indicates juvenile goats have 79%
chance of surviving to their first year during the EBIII. The probability of surviving
into an adulthood is high while it decreases significantly after their third or fourth year
of life. During the EBIV, the juveniles have about a 24% chance of surviving their
first year, but the survival rate increases into adulthood (2.5 to 4 years) till they reach
old age. The rise observed in the curves may be an issue of sample size in Class B in
the EBIV data.
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Table 8.13. EB III life table for the goats at KHI120. (N=797)
EB III

Age Interval (mos.)

No of
Sheep/Goat
dying the
interval (no
of fused
bones)

x
0-6
6-12
12-18
18-30
30-48
NISP

nx
61
207
206
101
222
797

No dying
during
age
interval

No. surviving
to beginning
of age interval

Rate of
mortality

dx
0.077
0.260
0.258
0.127
0.279

lx
1.000
0.923
0.664
0.405
0.279

qx
0.077
0.281
0.389
0.313
1.000

Table 8.14. EB IV life table for the goats at KHI120. (N=179)
EB IV

Age Interval (mos.)

x
0-6
6-12
12-18
18-30
30-48
NISP

No of
Sheep/Goat
dying the
interval (no
of fused
bones)
nx
4
51
38
32
54
179

No dying
during
age
interval

No. surviving
to beginning of
age interval

Rate of
mortality

dx
0.022
0.285
0.212
0.179
0.302

lx
1.000
0.978
0.693
0.480
0.302

qx
0.022
0.291
0.306
0.372
1.000

The rate of mortality for goats in the EBIII is presented in Tables 8.13
(gx) and 8.14 (gx) for the EBIV. The data indicates EBIII goats have a 28% mortality
rate at one year of age. The mortality rate increases and ranges from 39% to 31% as a
sub adult and adult until the animal reach three or four years. A similar mortality
pattern is present during the EBIV. If these numbers are accepted, then it follows that
the emphasis is on the old animals. This may suggest a mixed herding strategy where
animals are being exploited not only for meat, but also for their secondary products.
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The age class structures for sheep are presented in Tables 8.15 and 8.16. The
results indicate during the EBIII sheep have a 91% chance of reaching one year and a
42% chance of surviving to 2.5 to 4 years. The data indicates sheep have a longer life
expectancy during the EBIV. The rise in the curve in Class E during both periods is
most likely an issue of sample size.
Table 8.15. KHI120 sheep bone fusion by age class and period.
Sheep Age Groups by Period
Group
Group A
Fusing 0-6

Group B
Fusing 6-12

Group C
Fusing 12-18

Group D
Fusing 18-30

Group E
Fusing 30-48

Element

Fused

EB III
Unfused

Prox Radius
Prox Metapodial
subtotal

8
0
8

2
3
5

Dist Scapula
Dist Humerus
subtotal

36
46
82

Prox 1st/2nd Phalanx
subtotal

EB IV
Fused
Unfused

13

12
1
13

0
0
0

3
5
8

90

14
21
35

0
2
2

51
51

17
17

68

13
13

5
5

Dist Tibia
Dist Metapodial
subtotal

5
0
5

7
0
7

12

2
7
9

0
0
0

Prox Humerus
Dist Radius
Prox Ulna
Dist Ulna
Prox Femur
Distal Femur
Prox Tibia
Calcaneus-Prox
subtotal

1
7
14
3
13
3
3
16
60

4
2
6
1
12
1
1
9
36

1
1
2
0
5
0
1

1
3
0
0
2
1
0

10

7

Total

206

73

80

14

96
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Table 8.16. KHI120 sheep bone fusion by period, age class and percentage. (N=206-EBIII; N=80EBIV)
Group A
Group B
Group C
Group D
Group E
F U %
F U %
F
U %
F U %
F
U %
EB III
8 5 62
82 8 91
51 17 75
5 7 42
60 36 63
EB IV
13 0 100
35 2 95
13 5 72
9 0 100
10 7 59
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Figure 8.4. Survivorship curve comparing EBIII and EBIV sheep.

Table 8.17. EB III life table for the sheep at KHI120.
EB III

Age Interval (mos.)

x
0-6
6-12
12-18
18-30
30-48
NISP

No of
Sheep/Goat
dying the
interval (no
of fused
bones)
Nx
8
82
51
5
60
206

No dying
during
age
interval

No. surviving
to beginning
of age interval

Rate of
mortality

dx
0.039
0.398
0.248
0.024
0.291

lx
1.000
0.961
0.563
0.316
0.291

qx
0.039
0.414
0.440
0.077
1.000
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Table 8.18. EB III life table for the sheep at KHI120.
EB IV

Age Interval (mos.)

x
0-6
6-12
12-18
18-30
30-48
NISP

No of
Sheep/Goat
dying the
interval (no
of fused
bones)
nx
13
35
13
9
10
80

No dying
during
age
interval

No. surviving
to beginning
of age interval

Rate of
mortality

dx
0.163
0.438
0.163
0.113
0.125

lx
1.000
0.838
0.400
0.238
0.125

qx
0.163
0.522
0.406
0.474
1.000

The mortality rates for sheep follow similar trends. During the EBIII juvenile
sheep have a 3% mortality rate. The mortality increases to about 41% and 45% into
reaching adulthood. Thereafter, the sheep mortality rate will increase past the four or
five year range. The 1.5 to 2.5 years age class also reflects a possible sampling issue.
The herding strategy for the EBIV varies slightly from the EBIII. The mortality rate
for animals at a year of age is 52%. The mortality rate for adult animals remains close
at 41% and 47%. If the EBIV D Group age class was discounted, it could be
suggested that the sheep and goat were being slaughtered along the same age groups.
Thus, it is possible goats were utilized for their meat, while sheep were being
exploited for their wool, milk and their wool.
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Table 8.19. KHI 120 sheep/goat bone fusion by age class and period.
Sheep/Goat Age Groups by Period
Group
Group A
Fusing 0-6

Group B
Fusing 6-12

Group C
Fusing 12-18

Group D
Fusing 18-30

Group E
Fusing 30-48

Element

Fused

EB III
Unfused

Prox Radius
Prox Metapodial
subtotal

60
5
65

22
4
26

Dist Scapula
Dist Humerus
subtotal

48
79
127

Prox 1st/2nd Phalanx
subtotal

Fused

EB IV
Unfused

91

18
2
20

3
4
7

5
45
50

177

15
31
46

1
5
6

41
41

14
14

55

11
11

3
3

Dist Tibia
Dist Metapodial
subtotal

78
70
148

71
52
123

271

33
14
47

9
5
14

Prox Humerus
Dist Radius
Prox Ulna
Dist Ulna
Prox Femur
Distal Femur
Prox Tibia
Calcaneus-Prox
subtotal

7
29
16
0
26
32
16
36
162

32
14
12
2
69
33
42
11
215

377

5
5
3
0
12
7
3
5
40

12
1
3
0
20
13
13
1
63

Total

543

428

164

93

Table 8.20. KHI120 sheep/goat bone fusion by period, age class and percentage
Group A
Group B
Group C
Group D
F
U %
F
U %
F
U %
F
U
%
EB III
65 26 71
127 50 72
41 14 75
148 123 55
EB IV
20 7 74
46
6 88
11 3 79
47
14 77

Group E
F
U
%
162 215 43
40
63 39
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Age class structures were also prepared for the category of sheep/goat. This
category includes any bones that could not be identified as sheep or goat. The results
indicate that during the EBIII, animals had a 75% chance of surviving into their first
or second year of life. Furthermore, the trend indicates that the older the animal, the
less chance of survival. This trend is also seen in the EBIV, although the percentages
of survival are higher in Classes C and E or 1-2.5 years of age, and then the curve
begins to drop sharply following the 3.5-4 years in age. Payne (1973) argues the killoff in animals used for meat production will be between 18-30 months. If the
survivorship curve is accepted, it follows that in both periods, the supply of meat
would have influenced herding decisions. This claim is further substantiated by the
life tables for both periods (Tables 8.21 and 8.22). The mortality rate for both periods
is highest at 18-30 months- 49% mortality during the EBIII and 54% mortality during
the EBIV.
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Figure 8.5. Survivorship curve comparing EBIII and EBIV sheep/goat.
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Table 8.21. EB III life table for the sheep/goat at KHI120.
EB III

Age Interval (mos.)

x
0-6
6-12
12-18
18-30
30-48
NISP

No of
Sheep/Goat
dying the
interval (no
of fused
bones)
nx
65
127
41
148
162
543

No dying
during
age
interval

No. surviving
to beginning
of age interval

Rate of
mortality

dx
0.120
0.234
0.076
0.273
0.298

lx
1.000
0.880
0.646
0.571
0.298

qx
0.120
0.266
0.117
0.477
1.000

Table 8.22. EB IV life table for the sheep/goat at KHI120.
EB IV

Age Interval (mos.)

x
0-6
6-12
12-18
18-30
30-48
NISP

No of
Sheep/Goat
dying the
interval (no
of fused
bones)
nx
20
46
11
47
40
164

No dying
during
age
interval

No. surviving
to beginning
of age interval

Rate of
mortality

dx
0.122
0.280
0.067
0.287
0.244

lx
1.000
0.878
0.598
0.530
0.244

qx
0.122
0.319
0.112
0.540
1.000

Metrical analysis on the overall assemblage of goat bones was conducted to
extricate sex data from the assemblage. The method is patterned after the age and sex
specific profiles as outlined by Zeder (2001), and while they may not be directly
applicable to this collection, they can reveal patterning. The method argues that
among caprines, sex over age, is the dominant factor affecting size (Zeder 2001; Zeder
and Hesse 2000). Zeder’s morphological research argues males (not less then one
year in age) are larger than females at any age. Therefore, by calculating the relative
proportion of larger and smaller animals for different age groups within an
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assemblage, the kill-off patterns of males and females in a herd can be revealed. This
is achieved by observing and tracking fusion data compiled from age groups.
Analysis on the KHI120 assemblages was undertaken on distal humeri (fuses: 6 - 12
months) , first phalanges (12-18 months), second phalanges (12-18 months),
metacarpals (18-30 months), metatarsals (18-30 months), tibiae (18-30 months),
calcanei (30-48 months), and radii (30-48 months). Animals less then one year of age
are omitted from the analysis. The results of the measurement data is presented in
Table 8.23 and are visually represented in Figures 8.6 - 8.15. The bone categories
selected in the analysis contain at least a minimum of three elements in the unfused
category. The humeri, first and second phalanges indicate most unfused elements
were smaller than their corresponding means.

The radii, tibiae, metacarpals,

metatarsals, and calcanei specify there were unfused elements larger than their
corresponding mean. It is highly probable that these represent young males. The fact
that the means of the unfused humeri and phalanges are generally smaller than their
fused counterparts, may be attributable to the unfused elements representing animals
younger than the age of fusion of these early fusing bones. Since males do not reach
adult size until about 1 year, many of these unfused elements may be from males
killed younger than 1 year, which cannot be discriminated from females. The larger
means of the unfused specimens of later fusing bones are larger because they likely
contain a significant number of juvenile males older than 1 year, which have either
achieved or are approaching adult size.
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Figure 8.6. Distal depth of Capra humeri from KHI120. (Measurement method after Zeder 2001)
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Figure 8.7. Distal breadth of Capra radii from KHI120. (Measurement method after von den
Driesch 1976)
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Figure 8.8. Distal breadth of Capra tibiae from KHI120. (Measurement method von den Driesch
1976)
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Figure 8.9. Distal breadth of Capra metacarpal from KHI120. (Measurement after von den
Driesch 1976)
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Figure 8.10. Distal breadth of Capra metarsals from KHI120. (Measurement method after von
den Driesch 1976)
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Figure 8.11. Proximal breadth of Capra calcanei from KHI120.(Measurement method after Zeder
2001)
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Figure 8.12. Greatest length of Capra first phalanges from KHI120. (Measurement method after
von den Driesch 1976)
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Figure 8.13. Proximal breadth of Capra first phalanges. (Measurement after von den Driesch
1976)
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Figure 8.14. Greatest length of Capra second phalanges from KHI120. (Measurement method
after von den Driesch 1976)
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Figure 8. 15. Proximal breadth of Capra second phalanges from KHI120. (Measurement method
after von den Driesch 1976)
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The skeletal element representations for sheep/goat have been examined in
terms of their NISP. A complete breakdown by body part representation on goat,
sheep, and sheep/goat can be found in Appendix 3 (See also Table 8.5b and Figure
8.1a). Skeletal element representation has the potential to reveal information at a site
where domestic animals were raised, slaughtered, and consumed. For example, if the
animal was butchered within the site, certain elements, such as axial parts, will be
deposited at the site. However, if the animals were slaughtered elsewhere, portions of
the carcass would have probably been brought to the site, resulting in a large number
of meat-bearing parts. In identifying the distribution of body parts at KHI120, a GIS
program was used (Thomas E Levy, et al. 2001). Area L, which represents a different
occupation period, is not included in this analysis. The high amount of fragmentation
and lack of data with the WFD4 assemblage prevented a similar GIS analysis.
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Figure 8.16 illustrates the body element representation of the sheep/goat
specimens recovered from KHI. The specimens are divided into five skeletal groupsaxial, cranial, hind limbs, fore limbs, and fore and hind limbs following the analytical
procedures used by scholars including Lyman (1984), Binford (1981), and Grayson
(1894). The corresponding NISP and breakdown of each group by loci can be found
in Appendix 3 or Table 8.5b and Figure 8.1a. The Appendix further breaks down the
body parts into the categories of sheep, goat, and sheep/goat. Overall, a consistent
representation of skeletal elements is found throughout the site. It is apparent that
some complete skeletons were once present. This is consistency strongly supports the
conclusion that live animals or whole carcasses were butchered very close to the site.
The sum of all the categories reveals that an approximately even representation of hind
limbs and fore limb elements were deposited in the various occupation levels. Further,
the distribution of bones recovered indicates that a preference for the high meat
bearing limb bones existed throughout the site, including the metal production areas.
The KHI sample also includes a high amount of broken metapodial bones, perhaps
indicating an importance in marrow extraction. Of particular interest are the high
amounts of cranial fragments. There were no complete or partial skulls recovered,
however, this skeletal group consisted of highly fragmented mandibles and cranial
elements. The high number of sheep/goat cranial fragments (851) recovered could
imply that these type of elements were selectively kept at the site.

The highly

fragmented cranial specimens could indicate the skull was disarticulated and broken to
extract the brains.

The various horn cores recovered (18) were fragmented and

partially decomposed. Thus, it is unlikely they were used for other purposes.
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8.4.1.3. Cattle (Bos sp.)

A total of 238 specimens identified as belonging to cattle were recovered from
the EBA strata of KHI120.

A breakdown of the excavated strata with the

corresponding NISP is presented in Table 8.24. The data indicate cattle did contribute
to the economy of the EBA, particularly during the EBIII and EB IV.

The

contribution of meat made by cattle towards the diet will be discussed in Chapter 9.

Table 8.24. Cattle specimens at KHI120 by stratum and NISP (N=238).
STRATUM
Post-EB
EBIV
EBIII
EBII

NISP

%

12
57
169
0
238

5.0%
23.9%
71.0%
0.0%
100.0%

No specimens from wild cattle were found in the KHI120 assemblage. In her
study of the cattle in this region during the Neolithic period, Twiss concluded the
inhabitants of the area were exploiting both domestic and wild cattle (Twiss 2003:
270). A brief comparison of 1st phalanges from Twiss’s study to those recovered at
KHI120 was conducted. The results are presented in Table 8.8b. It is immediately
apparent that the samples from KHI120 are from a much smaller stock than the
Neolithic samples, implying the EBA samples were probably all domesticated. On a
different, note, the KHI120

samples fall well within the range of 1st phalanx

measurements (GL) from the EBA-MBA contexts at Jericho (Clutton-Brock 1979:
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148, Table 5) and the EBA city of Arad (Lernau 1978). While it is purely speculation
that these animals were from similar stock, the relationship in size between the three
samples at least indicates that the environment in which these animals were reared had
similar characteristics.

Table 8.25. Comparison of 1st Phalange greatest length (GL) and proximal breadth (Bp) from
Neoltihic and Early Bronze Age cattle from the Faynan region. Neolithic data from Twiss 2003.
Period
Neolithic EBA
Neolithic EBA
GL

Mean
Median
Standard Deviation
Largest
Smallest

65.38
65.50
5.04
73.50
58.50

Bp

55.4
55.50
4.84
64.90
44.80

33.04
32.10
3.84
40.00
28.50

26.39
25.72
1.51
29.03
24.15

Tables 8.26, and 8.27 represents EBIII and EBIV cattle age structure based on
bones recovered from the excavations at KHI120. The bones were recovered mostly
from stratum II (EBIV) and III (EBIII). Unfortunately, the teeth recovered consist of
incisors or partial molar fragment. Most body parts with the exception of cranial and
vertebrae appear in the assemblage. This could indicate choice elements were selected
or that the other elements were discarded or distributed elsewhere. According to the
life tables (Table 8.28 and 8.29) and survivorship curve (Figure 8.17), the data
indicates cattle at the site were being slaughtered well past their juvenile age class into
the three and 4-year age range. The results presented by Dahl and Hjort (1976: 33) in
their studies of pastoral nomads in northern and eastern Africa state cattle begin to calf
between the ages of two and five years, with one offspring is produced at calving.
Grigson (2005: 228), used a five year fertility age to calculated a necessary age cattle
would need to reach to ensure herd security. She concluded at Gilat, it would have
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been necessary for most of the cows to survive and continued to breed until at least the
age of nine years. While these numbers may be high, even the oldest cattle specimens
recovered at KHI120 fall below the expected age.
Although the data for long bone epiphyseal fusion is small, the survival curves
appear to be centered on meat production during the EBA. The age of death for cattle
during the main EB III occupation period indicate cattle were slaughtered before the
age of five years. This type of profile could suggest that the cattle were possibly not
kept into old age and therefore, were not being raised for their milk or traction.
However, it could also mean that an emphasis on younger cattle does not imply that
that the herd was being managed with long-range security in mind. Off-take can
emphasize younger males but still leave males and older females for breeding (Dahl
and Hjort 1976).
The sparse data following the EB III occupation period during the later or EBA
IV occupation of the site indicates the cattle did not survive past two years. Grigson
argues this type of profile is untenable for any assemblage since cows would not live
long enough to produce calves to replenish the herd (Grigson 2006). Cattle reproduce
slowly and few can be slaughtered without decreasing the herd (Meadow 1984: 239).
Thus to propagate the herd, females would have to be kept well into adulthood and
possibly even old age.
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Table 8.26. EBIII Age classes for cattle at KHI120. (N=89)
Early Bronze III

Scapula, Distal (7-10)
Humerus, Distal (12-18)
Radius, Proximal (12-18)
Metapodium, Proximal (0)
1st/2nd Phalanx, Proximal (18)
Tibia, Distal (24-30)
Calcaneus, Proximal (36-42)
Metapodium, Distal (24-30)
Humerus, Proximal (42-48)
Radius, Distal (42-48)
Ulna, Proximal (42-48)
Ulna, Distal
Femur, Proximal (42)
Femur, Distal (42-48)
Tibia, Proximal (42-48)

Unfused

Fused

6
4
1
1
20
5
1
17
2
2

2

2
2
3
6
1
2
1
4
2
4
29

Total

1

6
6
1
1
22
7
4
23
3
4
1
0
4
2
5

60

89

Table 8.27. EBIV Age classes for cattle at KHI120. (N=89)
Early Bronze IV

Scapula, Distal (7-10)
Humerus, Distal (12-18)
Radius, Proximal (12-18)
Metapodium, Proximal (0)
1st/2nd Phalanx, Proximal (18)
Tibia, Distal (24-30)
Calcaneus, Proximal (36-42)
Metapodium, Distal (24-30)
Humerus, Proximal (42-48)
Radius, Distal (42-48)
Ulna, Proximal (42-48)
Ulna, Distal
Femur, Proximal (42)
Femur, Distal (42-48)
Tibia, Proximal (42-48)

Unfused

Fused

1
3
6
1

4

1

3
1

2
1

1
1

1

1
6

21

Total

1
3
6
0
5
0
3
2
0
3
2
0
0
2
0
27
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Table 8.28. EB III life table for the cattle at KHI120.
x
Age Interval

1
1.5
2
2.5-3
3.5-4
NISP

No. of
Sheep/Goat
dying during
the interval

dx
No dying during
age interval

lx
No. surviving to
beginning of
age interval

qx
Rate of
mortality

0.117
0.417
0.367
0.017
0.083

1.000
0.883
0.467
0.100
0.083

0.117
0.472
0.786
0.167
1.000

7
25
22
1
5
60

Table 8.29. EB IV life table for the cattle at KHI120.
x
Age Interval

1
1.5
2
2.5-3
3.5-4
NISP

No. of
Sheep/Goat
dying during
the interval
1
13
1
3
3
21

dx
No dying
during age
interval

lx
No. surviving to
beginning of
age interval

0.048
0.619
0.048
0.143
0.143

1.00
0.952
0.333
0.286
0.143

qx
Rate of
mortality
0.048
0.650
0.143
0.500
1.000

1.0
surviving

Frequency of anim

Survivorship Curve for Cattle
at KHI120 EBIII and EBIV

0.8
0.6
0.4
0.2
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Figure 8.17. Survivorship curve for cattle at KHI120 by EBIII (N=60) and EBIV (N=21) period.

Figure 8.18 illustrates the distribution of body parts for domestic cattle. The
breakdown by NISP for each skeletal group is listed in Table 8.30. The distribution of
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body parts indicated throughout the site, hind limbs and forelimbs are equally
represented. In addition, the low presence of cranial and axial specimens indicates
that animals were perhaps not butchered at the site or that the butchery occurred
nearby and the high meat body parts were brought to and distributed at the site. This
type of pattern coincides to the ‘schlepp effect’. The schlepp effect is defined as “the
larger the animal and the farther away from the point of consumption it is killed, the
fewer of its bones will get ‘schlepped’ back to the camp, village, or to other area”
(Perkins and Daly 1968: 149). The high representation of hind limbs, fore limbs, and
elements such as phalanges, tarsal, carpals, etc. associated with the high meat bearing
bones of the skeleton recovered at KHI indicates that while the cattle might hot have
been butchered at the site, they certainly were processed nearby.

Ethnographic

observation by the author indicates butchering for cattle (and other animals) was being
conducted in a grove of acacia trees several hundred meters away from the site on the
Wadi Fidan. This could suggest, under similar conditions, the animals were killed in
close proximity (Binford 1978: 88; cf. Grigson 2006) and then brought to the site for
distribution and consumption. The number of metapodial (28) recovered form the site,
indicate butchery evidence for the extraction of marrow.
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Table 8.30. KHI120 cattle body part representation for by skeletal group and stratum.
Cattle
Skeletal group/Part
Stratum
Post EB
EBIV
EBIII
Cranial
Cranium
1
4
Tooth
1
1
8
Axial
Atlas
2
1
Caudal
5
Pelvic
1
4
8
Vertebrae
3
Fore Limb
Humerus
1
5
12
Metacarpal
1
2
8
Radius
1
9
5
Scapula
1
8
Ulna
3
1
Carpal
1
2
8
Hind Limb
Astragalus
1
1
7
Calcaneus
4
5
Femur
2
8
Metatarsal
1
7
Patella
2
Tarsal
3
3
Tibia
1
11
Fore or Hind Limb
First Phalange
2
7
22
Metapodial
2
1
6
Second Phalange
1
1
13
Third Phalange
3
17
Grand Total

12

57

169

0
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8.4.1.4. Equids

Based on a comparative skeleton, the Equid remains from KHI120 closely
resemble the bones of domestic donkeys. Recent research indicates donkey were
domesticated in Northern Africa (Beja-Pereira, et al. 2004) although they are relatively
newcomers to the southern Levant (Grigson 1993). While donkeys have been used for
breeding, milking and eating, they are mainly used as pack animals for carrying loads
(Levy 1983; Sherratt 1983; Sherratt 1981). The animals at KHI120 were more than
likely used for transporting materials associated with copper production activities.
Unfortunately, no pathologies related to these types of activities (cf. Grigson 2006)
were identified on the specimens.
There were 31 Equid bones identified from the EBA strata at KHI120, and the
body part representation by period is presented in Table 8.13. Unfortunately, many of
the recovered specimens were too fragmented for further analysis.

The bones

recovered from Stratum I (Post-EB) and II (EBIV) are mostly from young animals, as
their longbones were unfused.

Adversely, the bones recovered from Stratum III

(EBIII) were, for the most part, all fused. An ulna recovered from the EBIV stratum
(No. 3734) contained traces of butcher marks. The measurements taken on complete
or partially complete bones are listed in Appendix 5.

230
Table 8.31. Equids skeletal parts by period recovered from KHI120. (N=31)
Equids
Skeletal group/Part
Stratum
PostEB EBIV EBIII EBII
Cranial
Cranium
1
2
1
0
Tooth
1
Axial
Pelvis
0
2
0
0
Fore Limb
Humerus
0
1
1
0
Metacarpal
0
0
1
0
Radius
0
1
2
0
Scapula
0
3
2
0
Ulna
1
1
0
0
Hind Limb
Astragalus
0
0
1
0
Calcaneus
0
0
1
0
Femur
0
0
1
0
Tibia
0
2
1
0
Fore or Hind Limb
First Phalange
1
1
1
0
Second Phalange
0
1
1
0
Grand Total

3

14

14

0

The body part distribution for equids is presented in Figure 8.19. The detailed
breakdown of the skeletal group can be found in Table 8..31. The majority of equid
specimens were recovered from the strata associated with EBII and EB III. The
difficulties in distinguishing this species from the wild species-onagers (E. hemionus)
and horses (E. caballus)- is difficult and has been widely discussed in the literature (cf.
Meadow and Uerpmann 1986). However, Grigson argues that based on their size, it is
possible to distinguish assemblages of wild onagers and horses to bones of domestic
donkeys (Grigson 1993).

The distribution of the body parts for domestic Equid

reveals that a complete skeletal specimen might have once existed. This assumption is
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based on the overall representation of all the bones-even though they are a small
sample. The bones are distributed throughout the site and appear to have been broken
up by skeletal group. Perhaps noteworthy is that when plotted in the GIS, no skeletal
groups overlap in any particular structure of the site.
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8.5. Wild Animals

8.5.1. Canids

Four bones questionably identified as belonging to Canis sp. were recovered
from the excavations at KHI120. All four specimens (calcaneous, molar, tibia, and a
rib fragment) came from the EB III levels. By comparison, the bones were discounted
as belonging to domestic dog or a wolf. However, given their size, they may belong to
Vulpes vulpes (red fox) that can be found in the area today.

However, it was

impossible to tell which species these might represent. The specimens come from
small-size animal. Unfortunately, jackals, wolves, and domestic dogs are very similar
in morphology (Clutton-Brock 1979). Measurements for the bones are included in
Appendix 5.

8.5.2. Wild boars (Sus scrofa)

One fragmented bone been identified as belonging to a wild boar.

The

specimen consists of a fully fused proximal radius. The measurements are provided in
Appendix 5. Given the arid environments of the Faynan region and the lack of marsh
areas, wild boar would have undoubtedly been transported into the area. It has been
suggested that during Chalcolithic times, there was a population of wild boar in the

234
marshes south of the Dead Sea (Grigson 2006). Wild boar is also found in the Jordan
Valley to the north.

8.5.3. Gazelle

In southern Levant, gazelles had once been the single most important meat
resource for its inhabitants (Bar-Oz, et al. 2004). Their remains have been use to
study regional food stress (Munro 1999) to seasonality (Lieberman 1993: 606). While
their popularity as a preferred food had diminished by the Early Bronze Age, they
have been found throughout many sites (Clutton-Brock 1979; Davis 1976; Lernau
1978). Two hundred and forty-four gazelle (gazelle spp.) bones have been identified
from the Early Bronze Age contexts of KHI120. Two species of gazelle are known to
inhabit the southern Levant-the mountain gazelle (Gazella gazella) and the dorcas
gazelle (Gazella dorcas) (Grigson 2006). The habitat for these species of gazelle is
well known. G. gazella is typically associated with a habitat ranging from the lush
mountainous woodlands and flatter steppes to the woodland valleys and semi-arid
steppic plateaus. In contrast, G. dorcas is associated with the flat alluvial fans and
wadis found in the extreme desert. While extensively exploited during ancient times
(Campana and Crabtree 1990; Davis 1983; Legge and Rowley-Conwy 1987;
Uerpmann 1987), today, most of the populations are either protected or enclosed for
conservation purposes (Martin 2000). Included among these remains are Gazella
gazelle, Gazella dorcas, and Gazella subgutturosa.
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Table 8.32 represents the specimens recovered from the excavation levels at
KHI120 by stratum and NISP. Table 8.33 lists the parts of the body recovered. All
body parts are represented although tibiae, metacarpals, and first phalanges were the
most abundant specimens for both Stratum II (EB IV) and Stratum III (EB III). This
distribution for the body parts is also present during the EBIV occupational phase.
Table 8.34 and 8.35 presents gazelle age structures by bone fusion. Both
Stratum II (EBIV) and III (EBIII) have been analyzed. The data indicates gazelles
older than juveniles were hunted (Tables 8.36, 8.37, Figure 8.19).

The unfused

elements are surpassed by the large quantities of fused elements. Fragments of two
horncore were recovered from Stratum III. Unfortunately, they could not be identified
to the exact species of gazelle, but may belong to G. dorcas. However, an almost
complete specimen identified as belonging to G. dorcas was recovered from Stratum
II (No. 2085). Measurements can be found in Appendix 5.
A second find, bone #305, was identified belonging to G. subgutturosa through
a skeletal comparison at the Smithsonian. G. subgutturosa is typically located in the
deserts, semi-deserts, hilly plains, and plateaus in southern and central Asia and not be
considered as inhabiting the southern Levant (Von den Driesch and Wodtke 1997).
However, a sub-species G. subgutturosa marica is native to Saudi Arabia (Thouless, et
al. 1991) and it may be possible to the specimens recovered at KHI120 could be
representative of this species.
subgutturosa marica.
Appendix 5.

Currently, no measurements are available for G.

The measurements for the KHI120 specimen are listed in
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Table 8.32. KHI120 gazelle specimens by stratum and NISP (N=244).
STRATUM
Gazella
%
Post-EB
18
7.38%
EBIV
41
16.80%
EBIII
185
75.82%
Total
244
100.00%

Table 8.33. KHI120 gazelle skeletal elements by period and NISP. (N=244)
Cranium
Post-EB EBIV EBIII Total
Antler
2
1
3
Teeth
5
13
18
Mandibles
1
15
16
Maxilla
2
2
Axial
Acetabulum
1
5
6
Atlas
4
4
Axis
1
1
2
Pelvis
1
1
2
4
Sacrum
1
1
Fore Limb
Carpal
1
1
Humerus
2
1
10
13
Metacarpal
2
2
13
17
Radius + Ulna
1
1
Radius
1
12
13
Scapula
9
9
Ulna
1
1
Hind Limb
Astragalus
4
4
Calcaneus
2
2
Femur
2
10
12
Metatarsal
3
4
16
22
Patella
2
2
Tibia
2
5
22
29
Fore or Hind Limb
Metapodium
2
2
First Phalange
1
8
26
35
Second Phalange
2
3
10
15
Third Phalange
1
1
8
10
Grand Total

18

41

185

244
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Table 8.34. EB III age classes for gazelle at KHI.
Early Bronze III

Scapula, Distal (3-6)
Humerus, Distal (2)
Radius, Proximal (2)
Metapodium, Proximal (10-16)
1st/2nd Phalanx, Proximal (5-8)
Tibia, Distal (8-10)
Calcaneus, Proximal (10-16)
Metapodium, Distal (10-16)
Humerus, Proximal (12-18)
Radius, Distal (12-18)
Ulna, Proximal (12-18)
Ulna, Distal
Femur, Proximal (10-16)
Femur, Distal (10-18)
Tibia, Proximal (12-18)

Unfused

2

1

Fused

Total

5
3
5
7
21
7
1
4
1
3

1

3
2
5

4

67

5
3
5
7
23
7
1
4
1
3
0
0
4
2
6
71

Table 8.35. EB IV age classes for gazelle at KHI120
Early Bronze IV

Scapula, Distal (3-6)
Humerus, Distal (2)
Radius, Proximal (2)
Metapodium, Proximal (10-16)
1st/2nd Phalanx, Proximal (5-8)
Tibia, Distal (8-10)
Calcaneus, Proximal (10-16)
Metapodium, Distal (10-16)
Humerus, Proximal (12-18)
Radius, Distal (12-18)
Ulna, Proximal (12-18)
Ulna, Distal
Femur, Proximal (10-16)
Femur, Distal (10-18)

Unfused

1

Fused

2
5
4
4

1

1

Tibia, Proximal (12-18)

Total

0
0
0
2
6
4
0
4
0
0
0
0
2
0
0

2

16

18
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Table 8.36. EBIII life table for gazelle at KHI120.
EB III
x
Age Interval

No. of
Sheep/Goat
dying during the
interval

0-3
3-6
6-8
8-10
10-18
NISP

8
5
21
7
26
67

dx
No dying
during age
interval

lx
No. surviving to
beginning of age
interval

0.119
0.075
0.313
0.104
0.388

1.00
0.88
0.81
0.49
0.39

qx
Rate of
mortality

0.119
0.085
0.389
0.212
1.000

Table 8.37. EBIV life table for gazelle at KHI120.
EB IV
x
Age Interval

No. of
Sheep/Goat
dying during the
interval
0
0
5
4
7
16

0-3
3-6
6-8
8-10
10-18
NISP

dx
No dying
during age
interval

lx
No. surviving to
beginning of age
interval

0.000
0.000
0.313
0.250
0.438

1.000
1.000
1.000
0.688
0.438

qx
Rate of
mortality

0.000
0.000
0.313
0.364
1.000

1.00
surviving

Frequency of anima

Survivorship Curve for Gazelle
at KHI120 EBIII and EBIV
0.80
0.60

EB III

0.40

EB IV

0.20
0.00
0-3

3-6

6-8

8-10

10-18

Age of Animals in Months

Figure 8.19. Survivorship curve for gazelles at KHI120 by period.
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8.5.4. Cat (Felis sp.)

One pelvic bone fragment from the KHI120 assemblage has been identified as
belonging to Felis sp. The specimen could only be distinguished based on size and
probably belonged to a wild cat (Felis silvestris). Wild cats are or were present
throughout the Levant in different locales. Conversely, the caracal is a desert animal
and has been reported as inhabiting the Negev and further north (Harrison and Bate
1991).

In the area of Faynan, a third phalanx belonging to Felis sp. has been

identified at Wadi Fidan 4 (Chapter 7).

Similarly, Felis specimens have been

recovered from PPN contexts at Wadi Faynan 16 (Mithen, et al. 2000) and a bone
belonging to a cheetah (Acinonyx jubatus) was identified by analysts (Richardson
1997) at Wadi Fidan 001.

8.5.5. Hare (Lepus sp.)

Fourteen specimens (Table 8.16) belonging to Lepus sp. were recovered from
the Early Bronze Age strata at KHI120.

These animals were probably hunted

opportunistically by the local inhabitants and do not make a significant contribution to
the diet at the site. The remains belong to either L. capensis or L. europaeus. The
lepus samples comprise .2% of the total identified samples recovered from the strata at
KHI120. The sample is small although different body parts were recovered from EB
III strata .
Appendix 5.

Body parts are presented in Table 8.38. Measurements are presented in
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These habitat of lepus sp. consists of a wide geographic ranges of bioclimatic
regions including the barren terrain of the Negev Desert of Israel, and the Arabah
Valley (Kronfeld and Shkolnik 1996). Angermann argues that L. europaeus occurs in
the north and L. capensis in the south with a possible transition zone in central Israel
around Be’er Sheva (Angermann 1983). This scenario parallels the environmental
conditions characterized by the Mediterranean, semi-arid, and arid zones of the region.
Current dental research

on the hares found in the Levantine region argues

(Suchentrunk, et al. 2000) that in spite of the distinct differences in external
appearance, the hares may actually represent a single species that encompass both
populations, although with a closer relationship to L. capensis.

Table 8.38. Lepus specimens by strata.
STRATUM
Lepus
%
Post EB
2
14.3%
EBIV
2
14.3%
II/III
0
0.0%
EBIII
10
71.4%
14
100.0%

8.5.6. Weasel (Mustela nivalis)

A skull belonging to Mustela nivalis was identified in Stratum III at KHI120.
Nivalis is a specialized predator of small mammals and birds and is most efficient at
exploiting small rodent prey. It can breed quickly to exploit rodent peaks, however, it
is vulnerable to local extinctions during rodent decline (King 1991; King and Moors
1979; McDonald, et al. 2000). Today, in the Levant, the habitat is restricted to the
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northern areas of the region, including Lebanon (Harrison and Bate 1991). In the
northern Arabia peninsula, Mustela has not been reported since the Early Bronze Age.
Previous specimens of weasel have been identified in Israel in various contexts
ranging from the Natufian, Chalcolithic, Early Bronze Age (Dayan and Tchernov
1988) Iron Age (Dayan 1997) and the Hellenistic (Bar-Oz and Dayan 2001). In
Jordan, Mustela has been identified in the Iron Age contexts at Tel-Hesbon near
Madaba, (Boessneck and Von den Driesch 1995), and at Deir-Alla (van Es 1998). The
measurements of the specimen recovered at KHI120 are presented in Appendix 5.
The sample found at KHI120 indicates scavengers were present at the site. This
particular scavenger was probably hunting the rodents making their home at the site.

8.5.7. Microfauna

Microfauna, when recovered in quantities, can be extremely useful for
tracking climate change (Flannery 1967; Lauriol, et al. 2000), human mobility
(Matisoo-Smith, et al. 1998), and contextual studies (A. M. Rosen 1989). Traces of
microfauana were recovered during the excavations at KHI120. These include the
remains of Mus musculus, Rattus rattus and Squamata, and land snails.

The

represented specimens are more than likely intrusive. Flotation on the sediments from
floors, hearths, etc., is forthcoming.

Once complete, a bigger picture on the

microfauna of KHI120 should be revealed.

242
8.5.8. Birds

With a few exceptions, the bird remains at KHI120 were highly fragmented.
Although none have yet proven identifiable as far a taxon, measurements were taken
on several samples (Appendix 5). The total specimens recovered by the KHI120 strata
are listed in Tables 8.39 and 8.40. Possible identification of bird species includes the
desert partridge (Alectoris chukar), common quail (Coturnix coturnix) and smaller
birds of prey (Buteo spp.) and ostrich (Struthio camelus).
Studies into the distribution of ostrich in the Levantine region are lacking,
although the tracking of its evolution and distribution in Egypt has been recently
accomplished (Manlius 2001). The Egyptian sources provide evidence of ostrich hunts
in scenes and plenty of eggshell fragments. Similarly, in the Levant, B. Rothenberg’s
work in Timna argues the desert ‘kites’ located in the vicinity were being used for the
capture of gazelles and perhaps ostriches. His evidence comes from the nearby rock
engravings depicting four ostriches, as well as from the ostrich egg remains located in
the pits at Area C, Site 2 (Rothenberg 1972: 53-54). Evidence of ostrich bones is also
rare. Two ostrich bones-the distal half of a femur and a proximal phalanx- have been
reported at the Chalcolithic site of Gilat (Grigson 2006: 241). Two other occurrences
are reported on by Brian Hesse (Pers. Comm.). A small collection of articulated
ostrich vertebrae were recovered from the LB contexts at Tell Jemmeh. The large
specimens were believed to be of the larger Syrian form. Similarly, a distal tibiotarsus
was identified in later material from Ashkelon.

Currently, no measurements are
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available for either of these specimens. The measurements for the KHI120 ostrich are
in Appendix 5.
The discovery of ostrich bones is quite rare in Levantine archaeological sites
(Grigson 2006). Ostrich eggshells are quite common at excavation sites and can be
traced to Paleolithic times in the Faynan region (Levy, et al. 2002). At the site of
KHI120, two large ostrich specimens-a proximal tibia and a distal femur were
recovered from the EB II and III contexts at KHI120 (Table 8.15). These specimens
were probably hunted opportunistically and brought to site, having little contribution
to the overall diet of the settlement. However, both fragments recovered at KHI120
contained evidence of butcher marks, thus making this type of find very rare. Future
analysis on bird identification is recommended as they probably did contribute a small
part to the subsistence economy of KHI120 (Chapter 9).

Table 8.39. Bird specimens by stratum and NISP at KHI120 (N=88).
STRATUM
Aves
%
Post EB
14
15.9%
EBIV
16
18.2%
EBIII
55
62.5%
EBII
3
3.4%
88
100.0%
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Table 8.40. Bird body part representation at KHI120.
Aves
Skeletal group/Part
Stratum
PostEB EBIV EBIII
Axial
Coracoid
2
Pelvic
0
1
2
Fore Limb
Humerus
5
3
20
Radius
0
2
4
Ulna
0
0
1
Hind Limb
Femur
2
4
9
Tarsometatarsus
1
0
6
Tibiotarsus
4
6
11
Fore or Hind Limb
First Phalange
2
0
0
Grand Total

14

16

55

EBII

0
0
0
0
0
3
0
0
3

8.6. Summary of the KHI120 Animal Assemblage

This section presents a summary of the faunal assemblage recovered form
KHI120. The majority of the specimens were recovered from two habitation phasesEBIV and EBIII, although bones were recovered from the Post-EBA. Figures 8.208.23 indicate the various Loci affiliated with each time period. Unfortunately, polygon
data did not exist for the EBII period. The data indicates sheep/goat, cattle, and
donkeys were utilized at this site during this period with far greater dependency than
hunting of wild taxa. The peaks seen around Stratum the EBIII and EBIV, which
indicated the peak exploitation of sheep/goat, parallel the exploitation of resources
seen in this region, during the Early Bronze Age. Without a doubt, domesticated
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animals represent the largest resource exploited by the inhabitants of KHI120 during
the EBA.
The relative frequencies of the different species recovered have been counted
by NISP, MNI, MAU, and weights and are presented in Figure 8.24 a and b. All four
methods were employed with the KHI120 assemblage as a means of comparing the
relative frequencies of the species present at the site. Depending on the counting
method utilized, the rank of species (indicating their importance at the site) varied
slightly. The percentages reveal a consistently low level of exploitation of wild
resources across both assemblages in terms of NISP and weight. However, in terms of
MNI and MAU, the specimens from the wild taxa are emphasized and equated with
the importance of sheep/goat or cattle (Grayson 1973, Payne 1985). In fact, the
specimens represented, with the exception of shell and rodents, are single occurrences.
The data further revealed the large samples of sheep/goat bones recovered
from KHI120 indicate the inhabitants relied primarily on these animals for their meat,
and possibly for their hair and wool, milk, and their hides. Herding strategies and the
use of domestic animals (sheep, goat, cattle, and equids) will be discussed in Chapter
9. The data further indicate the exploitation of cattle was occurring at KHI120, and
were probably used for primarily for meat. This generalization is made because the
age of death calculations by long bone fusion indicate cattle were being killed before
the age of four or five. This could represent that while cattle were being culled, males
and older females were kept to maintain a herd security. Similarly, it is possible
donkeys were also being exploited. This is not surprising given the amount of activity
surrounding metal production activities that was occurring at KHI120. Donkeys were
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probably used primarily as work animals and used to carry loads of materials related
to mining and processing.
The exploitation of wild animals was occurring at the site, but only by the
adventurous hunter as demonstrated by the ostrich, wild boar and gazelle bones. All
of these species appear in EB III contexts, although gazelle represents the highest
frequency of wild taxa being exploited at KHI120 during all periods of the EBA and
appears to be an important component of the subsistence economy. However, if there
is a high reliance on sheep, goat, and cattle, why is there such a high occurrence of
gazelle at the site? The answer to this question will be further explored in Chapters 9
and 10.
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Figure 8.20. The site of KHI120 depicting Loci (all periods) containing animal remains.
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Figure 8.21. KHI120 Post-EBA Loci containing animal remains. (n=2,467)
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Figure 8.22. KHI120 EBIV Loci containing animal remains. (n=4,865)
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Figure 8.23. KHI120 EBA III Loci containing animal remains. (n=33,215)
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Figure 8.24a. KHI120 comparison of taxa by %NISP, %Weight (grams).
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Figure 8.24b. KHI120 comparison of taxa by %MNI, and %MAU.

8.7. Summary

This chapter has presented the zooarchaeological background and analysis of
the faunal assemblage for the site of KHI120rbat Hamra Ifdan (KHI120) with the aim
of explicating the role of animals in the economy of the Early Bronze Age copper
metal manufactory in southern Jordan. The first part of the chapter reviewed the
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taphonomy of the assemblage. The contexts of the bones were presented, as were
recovery rates and other pertinent data including bone breakage, burning, weathering
and mineralization, gnawing, and human modifications. Identifying these types of
processes can reveal whether they were caused by humans or by natural occurrences
and can aid in the interpretation of the assemblage.
The second part of this chapter centered on the analysis of the KHI120 faunal
assemblage. Presented were the quantification methods used to carried out this study.
The many thousand of bones were counted and analyzed through zooarchaeological
accepted methods of counting relative frequencies- NISP, MNI, MAU, and by Weight.
The data indicates sheep/goat, cattle, and donkeys were utilized at this site during this
period with far greater dependency than hunting of wild taxa. The data further
revealed the large samples of sheep/goat bones recovered from KHI120 indicate the
inhabitants relied primarily on these animals for their meat, and possibly for their hair
and wool, milk, and their hides. Gazelles are highly represented in the KHI120
assemblage and represent the highest frequency of wild taxa being exploited at
KHI120 during all periods of the EBA.
With the following chapter (9), these results will be applied and further
investigated as they are applied to the zooarchaeological correlates of the Social
System Food Model. These are relative frequencies, body part distribution, mortality
profiles, and butchery practices.

These correlates represent the foundation for

studying the food system and form the basis for monitoring socio-economic change in
the periods surrounding the first ‘urban revolution’ in the southern Levant.

CHAPTER 9: BRONZE AGE SUBSISTENCE ECONOMY IN THE
FAYNAN REGION

9.0. Introduction

The main objective of Chapter 9 is to draw upon the analyses discussed in the
previous two chapters to reconstruct the subsistence economy of the Faynan region
during the various phases of the Early Bronze Age and how this sets the stage for
examining how these ancient subsistence practices related to metallurgical activities in
the region. This is accomplished by examining the zooarchaeological correlates of the
Social Systems Food Model as discussed in Chapter 2. The correlates revolve around
1. relative frequencies, 2. ages of death, 3. anatomical element representation, and 4.
butchery traces. The analysis of animal bones within these four categories has a direct
relationship to investigating and constructing the subsistence and procurement
strategies of the region. The assemblages are analyzed to compare the similarities and
differences between the various features of “food ways” utilized during the Early
Bronze Age in this desert environment. These features are further analyzed by
comparing faunal assemblages from contemporaneous settlements from other regions
in the southern Levant to establish whether the Early Bronze Age sites in the Faynan
provide any evidence for the presence of similar economic traditions in the adjacent
areas at this time. The economic traditions are explored through discussion of herd
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management and hunting practices to investigate production, consumption and
distribution patterns- the underlying processes that serve as the foundation for the food
system of the area. This regional approach to zooarchaeological remains may shed
light on who controlled metal production (local vs. non-local) during the Early Bronze
Age.

9.1. The Exploitation of Animals in the Faynan Region during the EBA

The propositions provided in Chapter 6, Section 6.4.1 provide the means to
measure the exploitation of animals at the sites of WFD4 and KHI120. They were:

1. Species selection-the animal production system will become more specialized to
meet nutritional requirements when the modes of production fail to produce resources
to meet demand. A high level of demand for a stable resource is necessary to maintain
the populace.

2. Survivorship data resulting from species selection will reflect the decisions made by
individuals or groups in regards to their herding strategies. As suggested by Payne
(1973), survivorship data will vary with the economic strategy employed. These
include herding strategies for meat production, milk production, wool, and meat-milk
production.
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3. The culling of herds will be reflected in the age and sex groups. Decisions are
made by herders to promote herd security or to maximize meat returns

4. The presence or absence of body parts can be traced to reveal whether meat was
obtained and processed locally or if it was procured through indirect channels. If
consumers obtain whole animals from specialists producers, body parts can be
expected in consumption refuse. On the other hand, if consumers were being supplied
with selected body parts, the distribution of anatomical elements would be skewed
(Zeder 1988).

5. Butchery and preparation practices will be specific to either the household or the
affiliated social group. Meat obtained through indirect channels will be a specialized
activity conducted some distance from the consuming household (Zeder 1991: 41).

These propositions are further explored in the following sections.

9.1.1. Relative Frequencies

The exploitation of animals at a site will reflect the decisions made by
individuals to meet their nutrition requirements. The types of species exploited and
the strategy implored will yield information on the consumers and producers (Zeder
1991: 37-38). When animals are received through direct producer/consumer relations,
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the decisions made in the exchanges should be guided by the goals of herders seeking
to promote herd security and growth. Choices made will favor animals best suited to
the ecological conditions and that best serve the herd’s management priorities. On the
other hand, if provisioning is made through indirect channels, exchanges are guided by
provisioner’s interest to efficiently meet distribution requirements, thus favoring
species that provide the most meat per animal or species with high nutritional value.

9.1.1.1. Domesticated Animals

In the Faynan region throughout the span of the EBA, domesticated ungulates
appear to be the most economically important animal followed by cattle and equids.
The relative proportions of the number and weight of identifiable bones indicate there
is a similar and exclusive emphasis on the exploitation of goats and sheep. This pattern
also is true for the unidentified bones at both sites. At the site of WFD4, the majority
of unidentified medium sized bones can all be categorized as belonging to sheep/goat.
The results are even more evident at KHI120. The large amounts of fragments also
range in the medium animal category and can be classified as belonging to sheep/goat.
The preference of sheep/goat as the principal herded domesticated animal
occurs for two reasons. First, sheep/goat are well suited for the marginal and arid
environment (Evenari, et al. 1982). They are able to traverse the rocky areas and
graze on the diverse low vegetation that appears around these sites. Sheep and goat
can also provide a variety of products (Levy 1983; Sherratt 1983; Sherratt 1981)
including meat, milk, hair, wool, and hides, making them valuable resources.
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Other domesticated species in the WFD4 and KHI120 assemblage include
cattle and equids. Of these two, only cattle appear to have been exploited regularly for
meat. The small amounts of bones recovered from both sites may indicated they were
used as food. However, it is most likely the animals at both sites were used in
transport of materials and possibly draft. The donkey as a pack animal is represented
in figurines dating back to the Chalcolithic (Grigson 1987, 1998) and EBAI (Epstein
1985). In this region, the donkeys were most likely used for transporting ores locally
and to the adjacent areas of the Negev (Adams 1999, 2002; Haiman 1996; Hauptmann
1989b, 2000; Levy 2003b; Levy, et al. 2002).
An examination of the abundance of the main domesticates at WFD4 and
KHI120 was conducted in relation to other contemporary sites in the southern Levant
spanning the duration of the EBA (Figure 9.1). The sites include Arad (Davis 1976;
Lernau 1978), Jericho (Clutton-Brock 1979), and Bab edh-Drah’ (Finnegan 1978)
because they contain evidence of trade and exchange with KHI120. These sites are the
nearest neighbor urban settlements to the Faynan region. The data indicate the value
placed on domestic animals (sheep, goat, cattle, equids) is similar at these southern
Levantine sites.
To be expected, the data also reveals a consistently lower abundance of cattle
at WFD4 and KHI120, relative to sheep and goat, at the comparative sites. This is not
surprising as cattle have a low tolerance for arid conditions as they have high
requirements for water. For example, cattle kept in the semi-arid lowland regions of
east Africa are able to survive two to three days without water, thereafter; they require
twenty to thirty liters per animal (Dahl and Hjort 1976: 239). This fact alone and the
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limited areas and types of desert vegetation available do not favor the herding of cattle
in the Faynan district, whereas Jericho is situated in a rich oasis environment and Arad
is located in the semi-arid Iran-Turanian zone.

Domesticate Comparison by Site
120

%

100

Arad

80

Arad EBIV

60

Jericho

40

WFD 4
KHI 120

20
0
Sheep/Goat

Cattle

Equids

Taxon

Figure 9.1. Comparison of Southern Levantine sites by sheep/goat, cattle, and equids. Data after
Lernau 1978, Clutton-Brock 1979).

9.1.1.2. Wild Animals

The remaining mammal species in the WFD4 and KHI120 assemblages appear
to have been wild species. The presence of wild animals in the faunal assemblages of
the two EBA sites is important because it can reveal information on seasonality-the
time of year when a particular species was exploited - as well as the degree of hunting
practiced by the inhabitants of a site.

The percentages at both sites reveal a

consistently low level of exploitation of wild resources across both assemblages in
terms of NISP and weight. However, in terms of MNI and MAU, the specimens from
the wild taxa are emphasized and equated with the importance of sheep/goat or cattle
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(Grayson 1973; Payne 1985). In fact, the specimens represented, with the exception of
shell and rodents, are minute occurrences.
The disparate data for WFD4 indicates wild animals were exploited during the
occupation phases of the Early Bronze IA. The few samples recovered may be
interpreted as indicating there was little change in emphasis in terms of the relative
exploitation of wild animals at this site during the EBIA. Adversely, the absence of
wild fauna could be interpreted as a greater dependence on domestic animals at this
site during this period. Although a reasonable explanation would simply be that the
size of the assemblage for WFD4 is too small to make any viable conclusions.
The exploitation patterns at KHI120 are similar. The wild animals present in
the EBIV and EBIII strata indicate the exploitation of wild animals was occurring
throughout the Early Bronze Age, with evidence of EBII being inconclusive. With the
exception of gazelle, the majority of the wild taxa are represented by only a few finds
at KHI120. The wild taxa identified, such as the ostrich, the wild boar, hare, or even
the birds may indicate hunting was occurring. Gazelle, boar, and ostrich may be
considered as prestige (Jochim 1976:23). Prestige items foster dietary diversity and
enhance the prestige of hunters. However, several of the identified specimens, such as
rodents, red fox, wild cat, and weasel may have been animals that occur at this site
naturally as opposed to being introduced culturally. Furthermore, it is possible several
species-especially gazelle would have been used for sinew and hides and ostrich
would have provided feathers and eggshell. Ostrich eggshell was found in large
quantities at KHI120 and at WFD4. The uses for ostrich eggshell were probably for
ornamentation. Similarly, the excavations conducted at this site are known to have
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recovered large quantities of fragmented mother of pearl and lambdas shell-also used
for ornamentation.
None of the wild species identified at WFD4 appear to have contributed
significantly to the subsistence requirements at this site. However, at KHI120, gazelle
may have been an important supplement to the subsistence needs of the occupants
during the EBA. Gazelle represents the single most abundant wild species at this site
during the EBA II-IV sequence. Two hundred and forty-five (MNI=27) specimens
belonging to Gazella spp. have been identified at this site. Approximately, 7% of
these specimens displayed evidence of food preparation for consumption.

Five

specimens or 2% of the gazelle collection displayed signs of butchery marks. Twelve
or 5% of these specimens displayed traces of burning. This species, therefore, appears
to have some contributed to the subsistence economy at KHI120 the form of meat,
hides, and sinew. The degree of importance of gazelle is still open to debate.
While shell is present at both sites, it does not mean it was utilized as a food
source. However, the distribution of marine shell at both sites does indicate contact or
familiarity with the coastal region. Ornamentation made from shell and traces of
mother of pearl were common throughout the excavation strata at both sites. Marine
shells, particularly cowry, occurred with higher frequency at WFD4.
When the relative abundance of wild to domestic specimens from Wadi Fidan
4 and Khirbat Hamra Ifdan are compared to contemporary sites of the southern
Levant, the degree of exploitation is reasonably consistent both spatially and
temporally for all EBA sites. The ratio of wild to domestic animals for the site of
KHI120 is similar in types of species found, but varies in their presence with
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contemporary populated areas like Arad to the west, Bab edh Drah to the north, and
Jericho to the northwest. At KHI120, as in these towns occupied during the EBA, the
traces of wild animals are small; less than 2% at Arad and Bab edh Drah (Finnegan
1978; Lernau 1978) and less than 6% at Jericho (Clutton-Brock 1979).
The consistently low number of wild species may be attributed to several
reasons. The first was discussed under the section on taphonomy and may be a
problem of excavation techniques and biases that resulted in the under-representation
of smaller taxa. Second, it is possible the consumption patterns reflect the hunting of
gazelle was a past time and body parts were consumed during the hunt.

A third

possibility may related to environment change (Chapter 4, Section 4.2). The
environmental background of a region is important for assessing the wild taxa that
inhabited the area that were exploited by the local inhabitants. Reconstruction of
ancient environments is dependent on the species recovered in the context of the site.
A significant percentage of the taxa that typify the ecosystem in which the site is
situated are not represented. The level of wild species recovered from both sites in the
Faynan region may possibly indicated the natural environment was in a transitory state
in which anthropogenic processes (examples: Barker, Adams, Creighton, Crook,
Gilbertson, Grattan, Hunt, Mattingly, McLaren, Mohamed, et al. 1999; Barker, et al.
2000; Barker 2000) and population increase were beginning to affect the landscape
and the wild life. Unfortunately, the low number of relative frequencies for the wild
species at both sites and the absence of paleobotanical remains for KHI120 make any
views on environmental reconstruction purely speculative. While the analysis of plant
remains aide in environmental reconstruction, they are currently lacking for KHI120.

262
The analysis of plant remains has been carried at WFD4 (Meadows 1996) and
correspond with the increased agriculture and grove horticulture that have been
documented in areas adjacent to the southern Levant (Finkelstein and Gophna 1993;
Grigson 1998; Kolska Horowitz 1989; Liphschitz 1989; Rosen 1995; Stager 1985). In
areas along the Jordan Rift, including WFD4 and Bab edh Drah, the intensification of
fruit-bearing trees and other similar types of vines were being exploited (Fall, et al.
2002) during the first phase of the EBA.

Although information for the periods

between the EBIB and the end of EBII in the Fidan area still requires further study, the
intensification of metal production following these periods (Levy, et al. 2002) would
have undoubtedly had a significant impact on the local environment and eventually on
the local wildlife.
If the relative frequencies and ratios for the appearance and lack of diversity in
wild taxa along the Wadi Fidan during the EBA are accepted, several assumptions can
be made.
a.

In the Faynan region, wild species, particularly gazelle were utilized
throughout all phases of the EBA. The gazelle species, G. dorcas, G. gazella
are currently found the areas adjacent to the Faynan district (Grigson 2006;
Martin 2000), while G. subgutturosa marica inhabits the deserts of the
Arabian Peninsula (Thouless, et al. 1991). Although their remains may be
present in the Faynan region as a result of hunting, this does imply contact
and familiarity with the regions towards the east and west.

b.

Contact with the coastal region as far back as the EBIA is evidence from the
marine shells recovered at WFD4. The presence of copper metal at EB I
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sites along the Israeli littoral that can be sourced to Faynan is another
indication of this contact (van den Brink and Levy 2002).
c.

With the intensification of metal production in the EB III, the intensification
of wild taxa increased although overall, the variety of species appears to
remain constant, at least at a local level. Specimens from wild taxa become
more evident as humans are traveling into and out of the area. Species such
as wild boar, three species of gazelle, ostrich, and birds may have been
brought into the region. These species were probably hunted or exchanged.

d.

By the end of the EBIA, the Faynan landscape might have been in transitory
state due to agriculture, the exploitation of fruit crops (Fall, et al. 2002: 462463) and wood for producing charcoal used in smelting.

The relative

frequency of the EB III wild taxa indicates the environment remained
relatively unchanged in terms of the vegetation systems. The wild taxa
inhabiting the region remain relatively unchanged into the EB IV. However,
the small sample size of wild taxa precludes further analysis until the
paleobotanical remains are analyzed.

When the faunal assemblage from the different EBA occupation habitation
phases is examined separately, temporal variations in the exploitation of animals are
seen (Table 9.1). The identifiable bones from individual occupation levels indicate a
high dependency on sheep/goat through time. While the ratio of goats:sheep during
the EBIA is inconclusive due to the lack of identifiable sheep elements, the ratio of
goat:sheep for the EBII, EBII, EBIV, and Post EB can be found in Table 9.2.
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Throughout the EBA, the average goat:sheep ratio is almost 3:1, with the highest
being the EBIII and the lowest the EBIV.

Table 9.1. Exploitation of animals over time.
EBIA
EBII
EBIII
EBIV
Cattle
Equid
Sheep/Goat
Gazelle
Total

12%
4%
56%
1%
140

0%
0%
100%
0%
18

3%
0%
91%
3%
4886

4%
2%
90%
3%
1730

Table 9.2. Goat:Sheep Ratios for the EBA.
RatioPeriod Goat/Sheep
PostEB
2.72:1
2.33:1
EBII
3.23:1
EBIII
2.10:1
EBIV
2.95:1
Total

The exploitation of other species also appears to change over time.

The

contribution of cattle is high during the EBIA but decreases during the EBIII and
EBIV. Similarly, the appearance of equid bones while high during the EBIA drops to
less then 1% during the EBIII and increases in the EBIV. Gazelle bones are found to
be more common in the EBIII and EBIV.
The overall patterns of the exploitation of mammals at both sites indicate the
inhabitants were utilizing a restricted range of species.

The data indicates the

residents of WFD4 and KHI120 were drawing from a management system centering
on sheep/goat. Cattle made a small contribution to the diet, but to what degree
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remains uncertain. There is indication the inhabitants of both sites engaged in the
exploitation of supplementary game throughout the EBA.

9.1.2. Ages of Animals

The mortality rates for the sheep/goat assemblage from KHI120 indicate a
meat production strategy dominated the economy and was possibly supplemented by
the exploitation of secondary products. Many of the lambs or kids appear to have
been killed during the first six months of their lives. The survivorship curves and life
tables indicate age of life reach well into four years of age. This pattern holds true for
both of the main occupation phases at KHI120. Dahl and Hjort (1976) have shown
that in East Africa, pastoralists keep sheep and goats as suppliers of meat, partly
because they reproduce quickly and are easy to slaughter. Furthermore, these animals
are central for providing meat for guests in many of their ceremonies.

The

ethnographic data collected by Payne (1973) in Anatolia and the contemporary
Bedouin of the region practice similar customs (Abu Rabia 1994; Ben-David 1990; ElAref 1974; Lancaster 1997).
The 0-6 month age class encompasses both the mortality rate and the killing of
young animals. Mortality rates for both male kids and lambs below the age of six
months differ greatly, but appear to be around 25% and as high as 70% during the first
year (Grigson 2006: 227). The simulations of Dahl and Hjort (1976) suggest and
annual slaughter of about 32% of both species if the herd size is to remain static and
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about 25% if the herd is to grow. This slaughter would be aimed at mature males of
1.5 to 2 years. Payne’s (1973) research revealed that many of the male lambs and kids
are killed in the first year or in the second year. A few are chosen for breeding at
about 3-4 years of age and the rest are killed. This type of curve fits well with
Grigson’s (2006) postulated three stages of unspecialized economies.

Following

Payne’s (1973) argument that flocks in subsistence economies are kept for their meat,
milk, and wool models (A, B, C), Grigson argues for a continuum revolving around
unspecialized economies- meat for production, meat and milk, meat, milk, and wool,
where all three involve an increase in life expectancy. Given the profiles, it is very
likely that the inhabitants of KHI120 were exploiting sheep and goats for their meat
and hides and other secondary products such as milk, and wool.
The survivorship curves and mortality rates during the EBIII indicates animals
had a high chance of surviving into their first or second year of life. As is the case
with herding strategies, the older the animal, the less chance of survival. This trend is
also seen in the EBIV, although the percentages of survival are higher in Classes C
and E or 1-2.5 years of age, and then the curve begins to drop sharply following the
3.5-4 years in age.

Payne (1973) argues the kill-off in animals used for meat

production will be between 18-30 months. The mortality rate for both periods is
highest at 18-30 months- 49% mortality during the EBIII and 54% mortality during
the EBIV.
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9.1.3. Anatomical Element Representation

This section presents the analysis on the anatomical element representation.
Two topics are covered, the meat available and element representation in
archaeological contexts. Table 9.3 presents the recovery rates for the relative meat
value of bones (Uerpmann 1973: 316). High meat value is found in bones of the
vertebral column, excluding the tail, upper forelimb and hindlimb quarters and the
pelvic girdle. Low-meat value elements include the lower forelimb and hindlimb
elements, bones of the feet, and the tail. All the bones are represented in the EBIV
and EBIII occupation phases with little variance between the mean recovery rates.
Figure 9.2a and b illustrates the relative difference between the three samples.
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Table 9.3. Recovery rates for meat-rich and meat-poor skeletal elements of sheep/goat from
KHI120 by occupation phase.
Meat Rich Bones
Post EB
EBIV
EBIII
Atlas
Axis
Scapula
prox. humerus
dist. humerus
prox. radius
dist. radius
ulna
pelvis
prox. femur
dist. femur
prox. tibia
dist. tibia

4.35%
100.00%
17.39%
65.22%
26.09%
17.39%
39.13%
30.43%
13.04%
21.74%
34.78%

4.60%
26.44%
72.41%
17.24%
100.00%
49.43%
27.59%
31.03%
4.60%
33.33%
39.08%
18.39%
72.41%

2.70%
24.32%
97.68%
22.39%
100.00%
44.79%
37.45%
47.10%
5.02%
52.12%
1.93%
23.55%
69.50%

Totals
mean recovery
rate

369.57%

496.55%

528.57%

33.60%

38.20%

40.66%

Meat-Poor Bones

Post EB

EBIV

EBIII

prox. metacarpus
dist. metacarpus
calcaneus
astragalus
prox. metatarsus
dist. metatarsus
phalanx 1
phalanx 2

39.13%
13.04%
39.1%
47.83%
8.70%
13.04%
12.50%
5.21%

19.54%
6.90%
24.14%
36.78%
20.69%
16.09%
19.15%
5.59%

32.43%
17.76%
48.26%
63.71%
30.89%
17.37%
24.38%
13.12%

Total
mean recovery
rate

178.58%

148.87%

247.92%

22.32%

18.61%

30.99%
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Relative quantity of meat-rich bones of sheep/goat from the EBA

Percentage
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prox. humerus
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Figure 9.2a. Relative quantity of meat-rich bones of sheep/goat from the KHI120 EBA occupation
phases.
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Relative quantity of meat-poor bones of sheep/goat from the
EBA
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Figure 9.2b. Relative quantity of meat-poor bones of sheep/goat from the KHI120 EBA
occupation phases.

9.1.3.1. The Meat Available at KHI120

The body of literature on calculating the quantity of meat accessible at a site is
extensive (cf. Chaplin 1971; Grayson 1984; Grigson 1998; Klein and Cruz-Uribe
1984; Lyman 1979; cf.

White 1953).

At best, the association between the

271
archaeological specimens in an assemblage and the diet of the site’s populace is at best
speculative (White 1953). Nevertheless, a comparison of the probable contribution of
the meat animals made at a site can be undertaken with the recognition that the results
are only rough calculations and not absolutes. In estimating the amount of meat
available at KHI120, two approaches were utilized. The first approach has been
advocated in zooarchaeological studies (Smith 1975; Twiss 2003; White 1953) and
provides an estimate of the minimum amount of meat yielded by a particular species.
This method utilizes the MNI multiplied by the average meat weight of the particular
species. The resulting number provides an estimate of the minimum amount of meat
yielded by each food species. The sum of this calculation results in the minimum
amount of meat available, which is then used to calculate what percentage of the
minimum amount came from each species. It is worth mentioning that this strategy
assumes all parts of an animal were distributed within the site and the excavation area.
However, as Reitz and Wing (1999) remind us, this assumption is problematic as
transportation, distribution, butchering, cooking, consumption, and discard cause parts
of a carcass to be dispersed over large areas.
The second approach used to calculate the meat available from animals at
KHI120 involved comparing the weight of the bones from each species.

This

approach allows comparison of the relative contribution of each species to the diet of
the site’s inhabitants without assuming the presence of complete animals. However,
as with the previous method, there are problems (Chaplin 1971; Grayson 1984). This
method assumes the bone weight has not been affected by taphonomic processes
(Reitz and Wing 1999). Given the low frequency of taphonomic processes affecting
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the assemblage, this method was deemed acceptable. The estimated proportions of
meat from different taxa are from Grigson (1995) discussion of probably meat weights
for Levantine taxa (Following Clark and Yi (1983). Formula is as follows: Weights
are in kg. Min. amt = Minimum amount of meat (Meat weight x MNI); Est. %
meat=Estimated % of total meat available (M; amt meat/total meat, W: bone
weight/total bone weight).
Tables 9.2a and b depicts the results of these two approaches utilized in
approximating the quantity of meat available for the main species at WFD4 and
KHI120. The results varied moderately at both sites. At WFD4, the values place the
meat available at around 35% and at KHI120 at a range between 61% and 78%. On
the other hand, the percentage for meat available meat for cattle at WFD4 ranged
between 60% and 39%. At KHI120, the contribution of meat from cattle ranged from
14% to 34%. A breakdown by EBA II, III, and IV period is presented in Tables 9.4ce.

Table 9.4a. Available meat by species for WFD4-EBIA.
Taxon
Capra
Ovis
Ovi/Capra
Gazella
Bos
Equid
Totals

Meat
Weight
47.5
47.5
47.5
24
412.2
75

MNI
23
1
42
1
13
5

Min. amt
meat
1092.5
47.5
1995
24
5359.6
375
8892.6

Est. %
meat Avail
12.3%
0.5%
22.4%
0.3%
60.3%
4.2%

Bone
weight
0.124
0.006
0.132
0.012
0.295
0.182
0.751

Est. %
meat W
16.5%
0.8%
17.6%
1.6%
39.3%
24.2%
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Table 9.4b. Available meat by species for KHI120-EB II-IV.
Taxon
Capra
Ovis
Ovi/Capra
Gazella
Bos
Equid
Totals

Meat
Weight
47.5
47.5
47.5
24
412.2
75

MNI
121
52
166
29
22
7

Min. amt
meat
5747.5
2470
7885
696
9069.4
525
26391.9

Est. %
meat Avail
21.8%
9.4%
29.9%
2.6%
34.4%
2.0%

Bone
weight
11.913
4.463
13.065
1.395
5.468
1.538
37.842

Est. %
meat Weight
31.5%
11.8%
34.5%
3.7%
14.4%
4.1%

Table 9.4c. Available meat by species for KHI120-EBIV.
Taxon
Capra
Ovis
Ovi/Capra
Gazella
Bos
Equid
Totals

Meat
Weight
47.5
47.5
47.5
24
412.2
75

MNI
1
1
1

Min. amt
meat
47.5
47.5
47.5
0
0
0
142.5

Est. %
meat Avail
33.3%
33.3%
33.3%
0.0%
0.0%
0.0%

Bone
weight
0.00514
0.0211
0.01961

Est. %
meat Weight
11.2%
46.0%
42.8%
0.0%
0.0%
0.0%

0.04585

Table 9.4d. Available meat by species for KHI120-EB III.
Taxon
Capra
Ovis
Ovi/Capra
Gazella
Bos
Equid
Totals

Meat Weight
47.5
47.5
47.5
24
412.2
75

MNI
80
32
103
17
10
2

Min. amt
meat
3800
1520
4892.5
408
4122
150
14892.5

Est. %
meat Avail
25.5%
10.2%
32.9%
2.7%
27.7%
1.0%

Bone
weight
6.05
2.19
3.71
0.91079
1.959
0.83317
15.65296

Est. %
meat W
39.7%
14.0%
23.7%
5.8%
12.5%
5.3%
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Table 9.4e. Available meat by species for KHI120-EB II.
Taxon
Capra
Ovis
Ovi/Capra
Gazella
Bos
Equid
Totals

Meat Weight
47.5
47.5
47.5
24
412.2
75

MNI
39
12
53
8
9
4

Min. amt
meat
1852.5
570
2517.5
192
3709.8
300
9141.8

Est. %
meat Avail
20.3%
6.2%
27.5%
2.1%
40.6%
3.3%

Bone
weight
2.07584
1.46642
1.46868
0.3404
0.591
0.66948
6.61182

Est. %
meat W
31.4%
22.2%
22.2%
5.1%
9.9%
10.1%

Finally, the sheep/goat meat available percentages from WFD4 and KHI120
were compared with the contemporary EBA sites of Arad (Davis 1976; Lernau 1978),
Jericho (Clutton-Brock 1979), and Bab edh Drah’ (Finnegan 1978) as compiled in
Grigson (Grigson 1998). The results are shown in Figure 9.11 and indicate correlating
numbers of sheep/goat meat available. This is not surprising when the sites are
considered in terms of environmental and climatic factors that would have affected
decision-making resulting in subsistence strategy geared towards a more resilient
animal such as the sheep/goat.

EBA Sheep/Goat Meat Available

%

100
80

EB I

60

EB II

40

EB III

20

EB IV

0
Arad 62

Wadi
Fidan

Arad 62

Arad 7174

Jericho

Bab edh
Drah

Khirbat
Hamra
Ifdan

Site

Figure 9.3. Comparison of sheep/goat meat available at contemporary south Levantine EBA
contemporary site. (After Grigson 1998).
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9.1.3.2. Element Representation and Archaeological Excavations

This section presents a GIS study of the element distribution in relations to the
architecture at the site of KHI120. A GIS is useful for interpreting patterns of discard
within the excavation contexts. Unfortunately, the GIS information is not available
for WFD4.
The architectural evidence from the EBA habitation at KHI120 includes
permanent household structures and production areas of comparable plan and style.
The series of connecting rooms, metal production and public areas, and alleys are well
suited for a year round occupation.

Consequently, the faunal assemblage that

accumulates over time results in patterning and offers a glimpse into the
archaeological past.
It has been established the site of KHI120 was occupied over the span of the
EBIII and EBIV, with minute traces of material from the EBII. The intensification of
exploitation of copper left many residues, including faunal materials, amidst the
scatter of ‘special’ production (Figure 9.4) and prestige artifacts (Figure 9.4) across
the site. The different distribution of animal bones indicates the main activity areas.
The main concentration of artifacts seen on the northeast sector of the site contains not
only a large amount of copper artifacts, but a very large percentage of grinding stones
and basalt mortars.

The production area, has a relatively low number of bones

associated with it. However, adjacent area the west, contains numerous amounts of
hammerstones associated with heavy deposits of bone.

Many of these rooms
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contained large amounts of ceramics and copper ingot moulds. Table 9.5 lists the
rooms and EBIII contexts from which the faunal remains were recovered.

The

distribution of faunal remains juxtaposed with the distribution of copper production
artifacts discloses the relationship between consumption of food and the main activity
areas.

The majority of the EBA III deposits point to a time when the site’s

architecture tradition flourished with a variety of rectilinear buildings with internal
features, courtyards, and public spaces-all containing discards. The site was a hub of
activity that centered on the production of copper metal. Consequently, feeding the
population of the site required specific strategies. In terms of meat, caprines and cattle
provided the main mean of protein during this phase.

Table 9.5. KHI120 Stratum III contexts from which the majority of bones were recovered. Only
contexts containing 100+ bones are listed.

Stratum III
Room 36
Room 43
Room 44
Room 46
Room 48
Ash Fills
Courtyard
Fill

N=5367*
177
272
111
133
422
279
106
2895

Only contexts with +100 specimens are
listed
Store Room with Ingot Cache
Final Production Room
Room
Room
Room with Ingot Moulds
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Figure 9.4. KHI120 EBA EB III architecture with distribution of animal remains and
metallurgical artifacts (excluding mould data).
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Figure 9.5. KHI120 EB II-III architecture with distribution of animal remains and nonmetallurgical artifacts.
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By the EB IV, variations in occupation become evident.

The site was

temporarily abandoned, but a resurgence of metal production occurred although at
lower levels. This no doubt coincided with the widespread evidence of copper metal
trade from the Faynan district to the Negev, Sinai, and ultimately Egypt (Adams 1999;
Goren 1996; Haiman 1996; Levy, et al. 2002). The traces of architecture can be
found, although they are rather small (Figure 9.5b) and Table 9.6. The bone discard
areas appear to be more concentrated. The herd strategies practiced during this period
indicates a continuance in the exploitation of animal resources, although at lesser
intensity. In addition, the excavations at the site indicate that by the EB IV, the
inhabitants were purposely sealing the site during part of the year.

Table 9.6. KHI120 EBIV contexts from which the majority of bones were recovered. Only
contexts containing 100+ bones are listed. (N=718)
Stratum II
Room 43
Waste Pit
Ash Fills
Fill

N=718
138
304
92
184
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Figure 9.5b. KHI120 EB-IV architecture and distribution of animal remains and copper
production related artifact.
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9.1.4. Butchery

The preparation of foods can be identified through the modification of bonesusually cutmarks and burning. Unfortunately, the high amount of fragmentation in the
WFD4 assemblage prevented the detection of bone modification resulting from food
preparations. However, bone modifications, including butchery marks, were detected
on the bones from the KHI120 assemblage (Figure 9.6 a and b). A total of 298 bones
were identified as having butchery marks (Table 9.7). Among the domestic species,
caprines tend to exhibit the highest incidence of butchery marks followed by cattle and
equids. In terms of wild species, gazelle specimens contained the highest incidence of
butchery marks followed by birds.
The frequency of butchery marks on the skeletal elements was examined by
period (Figure 9.7) in order to detect trends in animal use and dismemberment (Binford
1978;

Gifford-Gonzales

1989)

and

food

preparation

patterns.

Distinctive

dismemberment marks have been identified on sheep, goat, gazelle, and cattle at
KHI120. For both the domestic sheep/goat and cattle the high occurrence of butchery
marks appear on the hind limbs and forelimbs around the joints between the humerus,
radius and ulna, and tibia and metatarsal bone. The metapodial elements also display
concentrations of marks resulting from skinning and possibly marrow extraction. These
type of marks are commensurate with the techniques described for butchering goats in
this region (LaBianca and von den Driesch 1995: 25-26) as well as witnessed by the
author during a research expedition in this area, by a grove of trees lying adjacent to the
site of KHI120.

282
Table 9.7. Butchery marks identified for the EBA occupation phases at WFD4 and KHI120. N=298)
Bone

EBIA

EBII

EBIII

EBIV

Head & Axial
Mandible
Maxilla
Horn Core
Occipital
Atlas
Axis

0
0
0
0

0
-

8
0
0
0
3
4

2
4
0
3
1

Forelimb
Scapula, prox
Scapula, shaft
Scapula, distal
Humerus, prox
Humerus, shaft
Humerus, distal
Radius, prox
Radius, shaft
Radius, distal
Ulna, prox
Ulna, shaft
Ulna, distal
Carpals
Metacarpal, prox
Metacarpal, shaft
Metacarpal, distal

0
0
0
0
0
0
0
0
0
-

0
0
0
0
-

3
1
6
7
4
28
11
3
3
10
0
0
0
2
1
3

0
1
4
1
2
9
3
0
0
0
0
0
0
0
0
0

Hindlimb
Pelvis
Femur, prox
Femur, shaft
Femur, distal
Tibia, prox
Tibia, shaft
Tibia, distal
Tarsals
Metatarsal, prox
Metatarsal, shaft
Metatarsal, distal

0
0
0
0
0
0
0
0
1
0
1

0
0

20
18
7
7
5
5
7
62
1
0
1

7
1
2
0
0
1
1
8
0
1
0

Limb
Metapodial, distal
1st Phalanx
2nd Phalanx

0
0
0

0
0
-

4
4
7

0
0
0

Total

2

0

245

51

0= no bones in this category with scars
-=no bones in this category

283

Butchery marks by Period
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Figure 9.6ab. Butchery marks by element and period. (N=298)

284

Butchery marks Period
0

10

20

30

40

50

60

70

Hindlimb
Femur, prox
Femur, distal
Tibia, shaft

EBIA
EBII

Tarsals

EBIII
EBIV

Metatarsal, shaft
Limb
1st Phalanx

Figure 9.6ab. (Continued)

200
180
160
140
120
100
80
60
40
20
0

Post EB
EBIV

le
G
az
el

Eq
ui
d

Sh
ee
p/
G
oa
t

C
at
tle

EBIII

Bi
rd

NISP

KHI Butchery Marks by Taxon and period (N=298)

Taxon

Figure 9.7. KHI120 butchery marks by period and taxa.
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Beginning at the cranial elements, six caprines atlas and five caprines axis
vertebrae display marks left by decapitation. The butchery marks on the atlases are the
ventral surface. The marks on the axes are across the ventral side of the vertebral body.
This type of dismemberment is commensurate with the butchering of caprines as
mentioned above, where the head is removed from the rest of the body. Binford (1981)
differentiates between the removal of head from the body at the axis and at the point
between the axis and the atlas. He attributed the latter method as reserved for frozen
animals since the joints at this point are the most flexible and decapitation is easily
achieved. Ten mandibles and four maxillas displayed traces of marks. Ethnographic
evidence suggests the skull is typically consumed as a delicacy in the Mediterranean
and Middle East (LaBianca and von den Driesch 1995). In the case of KHI, cutmarks
on the mandibles were probably the result of removing the hide from the head. No
cutmarks were located on any of the horns.
In the KHI120 assemblage, the distal humeri of caprines contain more traces of
butchery marks than any other bone.

This pattern carries over to the adjacent

articulation of the proximal radius and ulna. The resulting cuts are the product of
disarticulation at the elbow joint (Binford 1981) to gain access to the meat-bearing
portion of the shoulder.
This pattern is also observed in the hind limbs. Cutmarks have been observed at
the articulation point of the proximal and distal femur. It is at these two points where
the meat-bearing section of the hindquarters can be accessed. Cutmarks at the pelvic
area are made when the leg muscle and the abdomen are cut to release the leg (Binford
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1981). When this occurs, cutmarks are created around the acetabulum and the proximal
end of the femur.
A number of cutmarks have been left on the tarsal-particularly the astragalus and
calcaneus. These cutmarks are a result of cutting across the front of the outstretched leg
(Binford 1981). Horizontal marks are left on the middle of the anterior astragalus and
onto its medial side. These types of marks have been identified not only on the caprine
population, but also on the gazelle astragali.
Finally, few traces of cutmarks were located in the specimens of birds. Three
incidents were identified from the KHI120 assemblage, one unidentified bird specimen
and two on ostrich bones recovered form the EBA III occupation period.
The investigation of butchery traces represents another variable that can be used
to monitor the movement of animal products within and between sites is the distribution
of body parts. Briefly, distribution at a site where domestic animals were raised,
slaughtered, and consumed, all the parts of the body parts would be represented in the
assemblage at approximately the same frequency that they are found in the living
animal. However, the presence of all portions does not necessarily mean the animals
were being raised at the site. If consumers obtain whole animals from specialists
producers, body parts can be expected in consumption refuse. On the other hand, if
consumers were being supplied with selected body parts, the distribution of anatomical
elements would be skewed (Zeder 1988). High proportions of meat bearing bones
would be dominant in the assemblage. Similarly, if animals were driven to a particular
site and then slaughtered by specialty butchers, concentrations of butchering waste such

287
as cranial and foot elements would be found where the butchering activities were
conducted.
At the site of WFD4 during the EBIA period, the distribution of bones
displaying butchery marks was nonexistent due to the small samples recovered. During
the EB III, the distribution analysis revealed a consistent representation of skeletal
elements throughout the site. This may indicate whole carcasses were butchered at the
site or very close by. Furthermore, the distribution reveals that an approximately even
representation of hind limbs and fore limb elements were deposited in the various
occupation levels. Moreover, it could be concluded from the bones recovered indicates
that a preference for the high meat bearing limb bones existed throughout the site,
including the metal production areas. The data recovered from the EBIV contexts at
KHI120 indicate a consistently lower representation of skeletal elements recovered
from the contexts of the site. However, all body parts are being represented. Yet, the
distribution analysis indicates that there was little dietary differentiation between
members of the population at KHI120 during the EBIII and EB IV.

288

289

9.1.5. Discussion and Summary

The current chapter has explicated the changes in the Early Bronze Age animal
subsistence economy in the Faynan region to get at the zooarchaeological correlates of
the Social Systems Food Model (Table 9.8) and to reconstruct the subsistence
economy of the area. In modeling the food system of the Fidan/Faynan area, four
different types of zooarchaeological analysis are incorporated into the study. These
are relative frequencies, ages of death, skeletal part representation, and bone surface
modifications. These approaches are incorporated into this study as they serve to
understand the overall site function and formation, including the behavior and the
process that lead to the behavior (Schiffer 1983; Schiffer 1996). Furthermore, these
approaches can assist in looking into the issue of how meat is exchange between
individuals-or producers and consumers- for understanding food production in
evolving complex societies (examples: Falconer and Fall 1995; Galvin 1987; Wapnish
and Hesse 1988; Zeder 1994; Zeder 1991). Finally, this type of approach lies at the
heart of Middle Range Theory (Binford 1977): a conceptual framework linking raw
archaeological data with general social models so that conclusions can be made from
the hard data.
In addressing relative frequencies, the chapter discussed the exploitation wild
and domestic animals in the area to a variability in the diet. Variability in the diet for
the WFD4 and KHI120 was measured in two ways. First, the overall range exploited
by the local group was examined during the EBIA and EBII-IV, with the assumption
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that the range of different animal species present in the assemblage is to some degree a
function of overall sample size (Cruz-Uribe 1988; Grayson 1981; Grayson 1984: 138;
Reitz and Wing 1999). The relative proportions of animal species present in the two
assemblages were presented in chapters 6 and 7. The relative frequencies of species
for both sites were based on both NISP (number of individual specimens present) and
MNI (minimum number of individuals). Throughout the EBA at WFD4 and KHI120,
the methods of counting indicated a clear reliance upon domestic taxa, principally
sheep/goat and cattle throughout all periods. The diet of the region was supplemented
by hunting wild taxa, such as gazelle, hare, and birds, found throughout the region.
A variable used in faunal analysis to detect patterns of consumption in animals are age
profile or kill-off patterns. These type of profiles are based on the state of epiphyseal
fusion of the long bones and dental eruption and wear.
The EBA kill-off patterns for the EBA varied between periods. AT WFD4, the
profiles for all animals proved inconclusive. More data is required to obtain reliable
profiles to interpret human exploitation on the local fauna. A similar conclusion was
reached for the EB II period in the Faynan region. Insufficient faunal material was
recovered from the EB II period contexts at KHI120 to allow making any type of
feasible conclusions. However, during the EB III, the kill-off patterns indicated sheep
and goat were kept alive up to four-six years, and cattle were being killed at an
estimated age of about 5 years. The age profiles indicate the animals were being
exploited for their meat, hides and secondary products. At the apex of the EB III, the
evidence indicates the site had became self-sustaining, in producing and consuming
local animal resources. The profiles from the EBA IV indicate sheep and goat are
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being kept alive longer, and are being killed well into their old age and exploited for
their meat, hides, and secondary products too. Yet, the sparse data recovered from the
EBA IV occupation of the site indicate cattle did not survive to reproductive age. This
may be attributed to the small sample recovered.
Butchery marks have been used to distinguish and scrutinize human behavior
in the archaeological record (Lyman 1987). The location and orientation of the cuts
may provide insight into the technique (i.e. skinning, filleting, disarticulation) that
produced them (Binford 1981; Gifford-Gonzales 1993; Oliver 1993). A caveat is that
butchery marks are sometimes unintended, incidental byproducts of butchery activities
(Lyman 1994). Ethnographic data has revealed that groups tend to have their own
distinct method for butchering animals (Loyet 2000).
The faunal collections from the EBIA (WFD4) and EB II (KHI120) revealed
no traces of butchery marks. The recovered specimens were too fragmented or too
few to detect any type of modifications. The majority of specimens came from the EB
III contexts at KHI120. The location of butchery marks on the bones were examined
in order to detect trends in animal use and dismemberment (Binford 1978; GiffordGonzales 1989) and food preparation patterns. Distinctive dismemberment marks
were identified on sheep, goat, gazelle, ostrich and cattle at KHI120. It does not
appear that the inhabitants of KHI120 were processing their meat heavily, but were
dividing the carcass into sections consisting of the head, limbs, ribs spinal column, and
the feet.
Finally, the archaeological evidence in the form of architecture, metal and food
production frame the exploitation of animals that fed the population at the site. While
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the architectural evidence indicate the sites were fully sedentary and occupied year
round, the archaeological evidence from the EB IV period at KHI120 indicates
otherwise-as does the faunal evidence.

The life expectancy of sheep and goat

increases to that of the previous occupation period to include a higher reliance on
secondary products.

Why the change in the community-particularly when metal

production was still practiced? Modern ethnographic accounts demonstrate that the
intensity and nature of the degree of sedentarization –and thus subsistence strategiesof a community may be fluid and can be dictated by factors including land availability
and ownership, tribal affiliations, political stability and policy, and demographics
(Cribb 1991: 59). The degree of complexity during the EB IV at this site may have
been in response to various climatic, political, or cultural influences that are known to
have occurred on a regional level (Dever 1998; Dever 2003; Palumbo 2001; Richard
2003). The evidence strongly points to influences exerting some pressures at the local
level as the degree of sedentism of the community begins to change. This led to the
EBIV populations adopting a more specialized pastoral mode of subsistence than in
the preceding EB III. Pastoral nomadism as a mode of subsistence may have been an
option at sites in marginal areas such as the Faynan region. However, as Palumbo
(2001: 259) reminds us, there are also other alternatives to consider. “Sheep/goat
husbandry may have assumed the form of transhumance between winter and summer
pastures conduced by specialized herders belonging to settled communities. In some
cases, sheep/goat pastoralism may have been a purely local, village-based activity that
excluded nomadic movements or even transhumance.” This serves as a reminder into
the complexity of the southern Levantine region during the EBIV.
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The subsistence strategies and related issues for WFD4 and KHI120 have been
described. The remaining chapter concludes this study by revisiting the food system
model and discusses the social implications of the subsistence economy of the Fidan
region during the formative Early Bronze Age.

CHAPTER 10: CONCLUSIONS - FOOD SYSTEMS, SOCIAL
CHANGE, AND SOCIO-CULTURAL IMPLICATIONS IN THE
MID-4th and 3RD MILLENIUUM BC
10.0. The Case Studies and Socio-cultural Change

The goal of this study has been to examine social evolutionary change during
the mid-fourth and third millennium in the southern Levant through a comparative
study of animal production and consumption at two Early Bronze Age sites in
southern Jordan. This approximate 1500-year period represents a period of profound
social change in the Near East that led to the rise and collapse of the first urban centers
in the southern Levant. Over the past 30 years, there has been intense scholarly
activity aimed at elucidating how the first “Urban Revolution” took place and how it
failed (Adams 2000; Ben-Tor 1991; Chesson 1999, 2001; Childe 1930; Dever 1973,
1980; William G. Dever 1995; Dever 1998; Esse 1989, 1991; Falconer and Fall 1995;
Fall, et al. 1998; Finkelstein 1995; Gophna 1976, 1998; Gophna and Portugali 1988;
Haiman 1996; Joffe 1991; Joffe 1993; Kempinski 1978, 1983; Kempinski and Reich
1992; Kenyon 1966; Lapp 1966; Thomas E. Levy and Edwin C.M. van den Brink
2002; T.E. Levy and E.C.M. van den Brink 2002; Marfoe 1979; Miroschedji 2002;
Palumbo 1990, 2001; Prag 1974; Rast 2003; Richard 2003; A. M. Rosen 1989; Arlene
M. Rosen 1989; Rosen 1995; Shay 1985; Stager 1985; Stager 1992; van den Brink and
Levy 2002; Wright 1961, 1971). The selection of these two faunal assemblages
excavated from the copper ore rich Faynan region of southern Jordan was motivated
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by a need to use new data to understand shifts in subsistence strategies to help clarify
the processes affecting the food system of the area that produced them. Accordingly,
a new food system model is presented here. Specifically, the marginal and peripheral
Faynan region went through its first period of mass production and the intensification
of copper ore extraction during the Early Bronze III period (ca. 2700-2200 BCE) when
the first urban revolution was at its peak in the southern Levant. However, this was
preceded by the first efforts at local metallurgical control during the Early Bronze IA
period (ca. 3600 – 3000 BCE). Thus, this study encompasses the entire Bronze Age
from its beginnings to the collapse in the Early Bronze IV Period (ca. 2200 – 2000
BCE). Detecting fluctuations in the food system links the local Faynan Early Bronze
Age metal production organization to the wider regional structure. Identifying the
various processes driving social evolution in this region is accomplished by modeling
the new food system elucidated for the research area (Chapter 2; Section 10.2 below).
To model complex structures, this type of modeling incorporates systems at different
levels. On one level is the regional system (Chapter 3). Woven within the social
fabric of the EBA, socio-economic change is reflected in a shifting patterns along a
urban-rural-pastoral trajectory. Driven by internal, external, and even distant socioeconomic and political cultural influences, social organization in the southern
Levantine societies flourished and collapse in all areas including the marginal arid
landscapes along the great rift valley. The local area (Chapter 4) undoubtedly was
affected by the changes brought about by the urban revolution. Particularly in the
Faynan region where copper was in large demand by the regional centers. Increase in
demand for copper resulted in intensification and increase production leading to
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reorganization in the social order. To address this issue, the investigation focused on
two sites, the EBA IA (ca. 3600 – 3300 BCE) site of WFD4 ( Adams and Genz 1995;
T. E. Levy, et al. 1999; T.E. Levy, et al. 1999) and the EBA II-IV metal manufactory
of KHI120 (Levy, et al. 2002; T. E. Levy, et al. 1999). Both of these sites are well
known for their production of copper. Faunal assemblages from these sites provided
the unit of analysis to measure consumption and production in the food system
employed during the first transition to urbanism and its collapse in the southern
Levant.
The study is based on the analysis of faunal material for each site, presented as
separate case studies for the Wadi Fidan 4 village (Chapter 7) and KHI120rbat Hamra
Ifdan (Chapter 8). Quantitative data in the form of relative frequencies or counting of
specimens (NISP, MNI, MAU, and weights) were presented for each of the
assemblages. The different methods used for counting and the pertinent scholarly
literature used to justify their means were presented.

When sufficient data and

information was available, ages of death from long bone fusion was presented. This
information is important as it can disclose patterns of behavior reflected in various
forms of herding strategies (Chapter 8) practiced through different periods – a topic
that is central to zooarchaeological research today (Clutton-Brock 1989; Davis 2000;
Horwitz and Tchernov 1989a; Ovadia 1992; Payne 1973; Redding 1984; Tchernov
and Horwitz 1990). Mortality and survivorship curves were constructed to investigate
the exploitation of animals. These types of data disclose animals were a much more
valuable resource than meat during the Early Bronze sequence in the Faynan region.
Animals provided the inhabitants of the site with secondary products. Similarly,
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diachronic body part distributions from the various important animals were presented.
Body part distribution can disclose evidence of how animals were used and at time by
whom (i.e. elites, groups, etc.). The amounts of butchery marks and burning were also
presented. These are important for identifying the how carcasses were processed by
humans (Binford 1978; Binford 1981; Henn 1985; Zeder 1984, 1991). The data
indicates the inhabitants of KHI120 dismembered animal carcasses and utilized the
meat-bearing portions as evidenced in the large quantities of meat-bearing bones
found distributed throughout the site, many that contained butchery marks. However,
non-human taphonomic processes were also identified to pinpoint carnivore and
rodent gnawing, weathering, and root etching, as these types of processes heavily
influence proper specimen identification. In the KHI120 assemblage, there were few
recorded incidents. The main factor affecting the KHI120 assemblage were fresh
breaks caused by excavation and transport. Many of the breaks were small and did not
hinder analysis.
Finally, for the KHI120 collection, spatial studies incorporating other types of
archaeological data have been presented using a geographical information system to
clarify patterns of consumption and distribution (Chapter 9). The faunal sample size
was too small from WFD 4 to conduct a GIS analysis on the animal bones recovered.
However, for the KHI120 assemblage, the various maps used in the analysis are
valuable for identifying use and discard patterns. These studies are also helpful for
investigating household versus production areas and means of defining social
relationships. Finally, evidence allowed for reconstructing the subsistence strategies of
these two EBA sites (Chapter 9). The archaeological evidence coupled with the faunal
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studies indicate that during the EB I, the Faynan area contained a number of thriving
settlements of fully sedentary communities who subsisted from agricultural products
consisting of wheat and barleys, and orchard crops (Fall, et al. 2002; Meadows 1996).
This concluding chapter attempts to synthesize all the site-specific and diachronic
faunal data to model local processes in the Wadi Fidan region to get at the regional
and pan-regional social evolutionary changes that occurred in the southern Levant
during the Early Bronze Age. Table 10.1 serves to summarize the results of the faunal
studies with other site characteristics.

10.1. Modeling the Cultural Landscape of the Wadi Fidan-Faynan: Food
Systems Revisited

The case studies summarized in Table 10.1 indicate a clear pattern of societal
cycling throughout the various phases of the Early Bronze Age in the Wadi FidanFaynan region. The evidence points to a social system with increasing economic
complexity followed by periods of abandonment at the end of the EBIA, EBIII, and
EBIV. This pattern of socio-cycling in the Faynan region corresponds with the larger
oscillating cycles of complexity and disintegration that are recognized on a larger
regional scale and make up the general chronology of the southern Levant (Chapter 3).
However, for the first time in this region, the faunal studies presented in this study
corroborate these patterns and are discussed below within a framework of the Social
System Food Model (Chapter 2). Finally, interestingly, there is no evidence of EBIB

299
(ca. 3300 - 3000 BCE) occupation in the Faynan region. This is the period most
closely linked to increases in EB I social complexity and the presences of Dynasty 0 –
1 Egypt in southern Canaan. Similarly, an EB II occupation phase in the Faynan
region is lacking. The EB II period correlates to the ‘urban revolution” in the southern
Levant. The small traces that have been found are questionable and therefore
inconclusive.
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10.1.1. Early Bronze Age IA Social Implications

The Wadi Fidan-Faynan society as represented by the Wadi Fidan 4 village
settlement may be characterized as ‘chiefdom-level’ on the basis of non-faunal material
evidence such as a two-tiered settlement hierarchy, the presence of organized or
‘controlled’ copper production areas, and architecture consisting of rectilinear and large
semi-circular structures and courtyards. The domestic areas identified by Levy et al.
(1999; 2003) indicated the village consisted of family and small group affiliations. This
was consistent with Adams and Genz (1995) previous work. This is evidence by the
large architecture with clear dividing lines; walls are not shared between structures
outside individual units and there are divided living spaces and shared courtyards.
These affiliations probably formed the foundation for alliances operating within
regional and interregional exchange. Their role (Hirth 1996: 218) is important as they
provide a variety of distinct functions within the political economy. They include
access to craft items, tools and raw materials not available at a local level, a framework
for establishing alliances between competing groups in adjacent regions (Hirth 1992),
and access to non-local luxury items that are used in a variety of contexts by elites
including local distributions within the context of a prestige-good economy (Brumfiel
1992; Brumfiel 1994).

These variety of functions are important as they aide in

chiefdom development resulting in increased stratification and the emergence of
specialists.
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The setting of the site provides an important clue for determining how these
alliances and the role of the site in the larger regional interaction sphere. Its location
where the Wadi Fidan empties into the Arabah Valley provides access to groups and
individuals journeying to and from the area of Faynan and the eastern highlands
transporting different types of trade goods and information. These generalizations are
supported by the various types of artifacts recovered at the site- including
Mediterranean shell and mother of pear-species found only around the coastal waters.
The paleobotanical analysis conducted at this site reveals the inhabitants of
WFD 4 were practicing dry farming and growing wheat and barley and possibly
exploiting horticulture products such as grapes and figs (Meadows 1996). This in itself
provides a brief glimpse into the organization of the site. Horticulture specialization
requires political and social stability because it requires a heavy investment in labor and
capital and long-term commitments. For example, vineyards take many years before
they bear their best quality vintage (Stager 1985). Therefore, as Stager reminds us
(1985: 178) the rise of a stable and complex society in the Early Bronze Age paved the
way for the development of specialized horticulture in this region.
The zooarchaeological correlates (relative frequencies, mortality profiles, body
part representation, and butchery marks) of faunal analysis as describe in the Social
Systems Food Model are difficult to discern, given the degree of fragmentation in the
collection. In terms of relative frequencies, the small assemblage recovered from the
site of WFD 4 indicate a subsistence economy based on the herding of sheep, goat, and
cattle, supplemented with hunting of small game animals such as gazelle, birds, and
rabbits. The data further revealed the samples of sheep/goat bones recovered from
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WFD 4 indicate the inhabitants relied primarily on these animals for their meat, their
hair and wool, milk, hides, and possibly dung as indicated by the paleobotanical studies
conducted at the site (Meadows 1996). The gazelles in the WFD 4 assemblage are
present, but in very low frequency. Given the low numbers recovered, it is difficult to
ascertain their contribution to the subsistence economy of the site. From the small
sample, the observation that all the inhabitants of the site had equal access to the faunal
resources can be suggested, as all species seem evenly distributed throughout the two
excavation areas.
Mortality profiles and body part distribution tables and figures were presented in
Chapter 7 for WFD4 and Chapter 8 for KHI120. Even though it was attempted, the
limited number of specimens from WFD 4 greatly skews the survivorship curves.
Similarly, the high degree of fragmentation provided inconclusive evidence for the body
part representation and butchery practices. More bone data is required to provide an
accurate interpretation of the site of WFD 4 and to better understand its subsistence
strategies during the EBIA.

10.1.2. Early Bronze Age II Social Implications

The evidence for EB II occupation phase in the Faynan region comes from two
sources, KHI120 (Levy, et al. 2002) and Barqa el-Hatiye 1 (Adams 2003). However,
both phases of occupation are questionable and inconclusive as depicted in Figure 10.1.
As previously mentioned in Chapter 4, data from the site of KHI120 is too small to
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generalize on the socio-cultural landscape of the region. At best, the excavation
evidence indicates that the habitation phase (Stratum IV) represents the first occupation
at the site of KHI120, although Neolithic artifacts including work tools, cores for their
manufacture and large grinders were recovered from this stratum. Evidence of this
occupation phase includes the beginning of walls and architecture that eventually
developed into the main Stratum III. Based on the excavation reports, there is no
evidence of abandonment between this occupation period and the main Stratum III
period.
The second source for EB II occupation is from the site of Barqa el-Hatiye 1,
located several kilometers from KHI120. As previously mentioned in Chapter 4, the
conclusions reached by Adams at the site of Barqa el-Hatiye 1 are discounted in this
study of KHI120 as there is no EB II data found at the site that can substantiate or reject
his claim. Briefly, Adams argues (Adams 1999: 250-255; 2003) the increase in metal
production brought about new cultural groups to the area resulting in strong connections
between Faynan and the broader southern Levant.

Adams argues for the possibility

that the indigenous peoples may have been supplanted by a new group or assimilation
into a broader Levantine cultural group. Furthermore, ceramic traditions from the local
indigenous production of the EBI site of WFD4 to the externally influenced forms of
the EB II site of Barqa el-Hatiye can be indicative that the inhabitants were not
transitory because the local fabric suggests a degree of permanency in occupation. The
lack of faunal remains recovered from the Stratum IV (provisionally EB II) habitation
phase is too sparse to extract any information on and to test the claim made by Adams
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that a new group or assimilation into a broader Levantine cultural group may have
supplanted the indigenous peoples during the EB II.

10.1.3. Early Bronze Age III Social Implications

Chapters 2, 3, 4, and 5 established the Wadi Fidan-Faynan region in southern
Jordan was part of a larger series of social networks that existed throughout the southern
Levant during different periods of prehistory and history. During the EB III (ca. 2700 –
2200 BCE) this region was brought into the foreground of metallurgy by the site of
KHI120rbat Hamra Ifdan. The EBIII period at the site of KHI120 is represented by a
remarkable increase in copper production over previous occupation periods (Chapter 4
and 7). Processing of metal was carried out at a large scale. By this period, the
exploitation of resources from mines and galleries had achieved ‘factory-like’
production technologies centering on the melting and re-melting activities for casting
(Levy, et al. 2002: 427). This was also possible through the increase of technological
advances in the control of temperatures and the means for achieving them.
The increase in the production of metals seen at KHI120 during this time
presents an opportunity to investigate production and the accumulation of resources at
the site. Research on crafts production by Levy et al. in this region argues for the
control of elites (Chapter 4). Contemporary models for understanding the role of elites
in this region in social evolution advocates they influenced the production and
distribution of staple goods and wealth objects to enhance and consolidate their social
status (Johnson and Earle 1987; in Levy, et al. 2002: 436). In contrast, Philip (2001)
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argues in the absence of institutionalized elites during the EBA, the archaeological
record should indicate prosperous village communities, in which a highly developed
agricultural base supports major projects on a corporate basis. Philip argues (Philip
2001: 217) kinship-based groups are the basic units of action where the production of
crafts falls on the shoulders of independent specialists. Philips discounts economic and
political power was systematically linked to sustained monopolistic control. Regional
interaction is a by-product of demand resulting from increase economic specialization
targeted at producing additional resources for investment rather then elite consumption.
The zooarchaeological study presented here assumes elites utilize multiple
strategies for the accumulation and control of resources in what has been called the
Context Principle model of the political economy. This model stipulates:

Resources may be produced and accumulated at the level of individual households or in
special-purpose contexts created specifically for that purpose. These differences are
important because they affect the scale of resource accumulations and the way elites
expropriate resources for their own use. While resources may be easily produced at the
household level, they may be more difficult to mobilize and expropriate than are
resources produced or accumulated in special contexts (Hirth 1996: 223).

The basis for the legitimization of control in this model is the power of the centralized
leadership. Hirth argues the process of resource accumulation can be organized and
institutionalized in two different ways: Individual-oriented accumulation systems at the
level of household or lineage organization, or context-oriented accumulation systems
where resources are produced and/or accumulated in special social contexts under the
direction of organizing or supervising elites at the community or regional level (ibid:
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223-224). Power becomes a malleable resource dictated by the needs of the social
organization.
The zooarchaeological correlates of the Social System Food Model for the
Faynan region parallel the intensification of metallurgy throughout the EBA III. The
relative frequencies from EB III (Stratum III) reveal the exploitation of animals at
KHI120 is similar in nature to the EBIA site of WFD 4. The assemblage provides clear
evidence that sheep and goat appear to be the most economically important animal
followed by cattle and equids. The preference of sheep and goat as the principle herd
domesticate occurs for two reasons. First, these animals are well suited for this type of
marginal and arid environment. They are able to traverse the rocky areas and graze on
the diverse low vegetation that appears around these sites. Sheep and goat can also
provide a variety of products (Levy 1983; Sherratt 1983; Sherratt 1981) including meat,
milk, hair, wool, and hides, making them valuable resources.
In terms of wild animal exploitation, gazelle is the major wild taxa exploited at
KHI120 during the EB III. Ostrich, wild boar, hare, and the different species of birds
recovered from the site may indicate opportunistic hunting. However, several of the
identified species- red fox, wildcat, and the weasel-may have occurred at this site
naturally. In term of frequencies, the level of wild species recovered may possibly
indicated the natural environment was in a transitory state in which anthropogenic
processes (examples: Barker, Adams, Creighton, Crook, Gilbertson, Grattan, Hunt,
Mattingly, McLaren, Mohamed, et al. 1999; Barker, et al. 2000; Barker 2000) were
beginning to affect the landscape and the wild life. Unfortunately, the low number of
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relative frequencies for the wild species at KHI120 makes any conclusions centered on
environmental reconstruction purely speculative.
Skeletal part representation or the distribution of body parts has the potential to
reveal information at a site where domestic animals were raised, slaughtered, and
consumed. This type of analysis is important as it can provide evidence on the socioeconomic status and on pattern of food consumption. Zooarchaeological research into
the consumption of foods has revealed people of different economic status tend to
consume (Brumfiel 1992; Zeder and Arter 1994; Zeder 1988, 1991) different types of
foods.
The distribution analysis (Chapter 9) using GIS indicates a consistent
representation of skeletal elements was found throughout EB III strata at the site. This
strongly supports the notion that live animals or whole carcasses were butchered at the
site. The sum of all the categories reveals that an approximately even representation of
hind limbs and fore limb elements were deposited in the various occupation levels.
Further, the distribution of bones recovered indicates that a preference for the high meat
bearing limb bones existed throughout the site, including the metal production areas.
The KHI120 sample also includes a high amount of metapodials, perhaps indicating an
importance in marrow extraction.
The distribution analysis provides evidence that indicates that there was little
dietary differentiation between members of the population at KHI120.

The GIS

analysis pinpoints the concentrations of bone deposits that contain remains of both
domestic and wild species throughout the site. Investigation of these contexts indicate
that the majority of bones came from within homogenous fills. However, the contexts
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from 3 rooms (Room numbers 36, 43, and 48) associated with final metal production
contain the largest traces of bones (see Chapter 9; Levy, et al. 2002). Given the
majority of the artifacts were related to the final production stage, it is not surprising the
majority of meals were probably consumed in the area where the work was being
conducted. Given the various activities occurring at the site, it is interesting to note that
the majority of food remains resulted in similar deposits throughout the different
production areas as well as the domestic quarters or areas of the site. This could be
interpreted that all the inhabitants of the site had access to and ate similar foods. They
also shared workspace and meals within these areas. This may imply that there is foodrelated evidence for long-term and shared institutionalized consumption between the
inhabitants of the site.
The kill-off profiles for EB III strata at KHI120 indicate a meat production
strategy supplemented by the exploitation of secondary products.

This claim is

substantiated by the mortality profiles and survivorship curves for caprines and cattle
(Chapter 8). During the EB III, the expectancy of sheep and goat ranged up to four-six
years. Cattle were being killed at an estimated age of about 4-5 years. Therefore, if the
age profile for cattle at KHI120 are accepted, this would indicate they were being kept
for meat. Animals kept primarily for meat would be slaughtered as sub-adults, or as
soon as they reached their prime meat weight, but those kept for secondary products
would be kept into old age (Grigson 1998: 256). At the apex of the EB III, the evidence
indicates the site had become self sustaining- producing and consuming local animal
resources. Animals represented a larger part of the subsistence economy. The culling
patterns indicate that animals were kept to a much older age where meat, milk, wool,
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and other secondary products could be exploited. The animal and agricultural economy
sustained the populations and allowed them to flourish. Thus, the zooarchaeological
evidence indicates more local control of metal production than might be expected
resulted in a higher demand for meat and secondary products of sheep, goat, and cattle.
The location of butchery marks on the bones from KHI120 was examined in
order to detect trends in animal use and dismemberment (Binford 1978; GiffordGonzales 1989) and food preparation patterns. Distinctive dismemberment marks have
been identified on sheep, goat, gazelle, ostrich and cattle at KHI120. It does not appear
that the inhabitants of KHI120 were processing their meat heavily, but were dividing
the carcass into sections consisting of the head, limbs, ribs spinal column, and the feet.
It appears some of the meat was being roasted or slow cooked before being consumed
for everyday meals and possibly feasting.
As previously mentioned in Chapter 2, an important component of the Social
Systems Food Model centered on agential behavior and the decisions made by agents
and how these decisions are part and incorporated into society. Cattle represent the
second most important species behind sheep and goat. Certain observations can be
made in regards to human agency and the economical choices and decisions made by
the inhabitants of the WFD 4 village. Wild animals are communal resources that are
exclusively possessed by groups through hunting (cf. Russell 1998). On the other hand,
domestic animals have owners who invest labor and other goods in their maintenance.
Thus, slaughtering animals diminishes the herd. Decisions in slaughtering for protein
and calories must be carefully considered, and costs must be weighed. The costs (to
heard maintained and growth, meeting future needs, etc.) and benefits (meat and other
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slaughter products, prestige, meeting social and ritual obligations) are carefully
weighted when deciding whether to slaughter an animal and which one to choose
(Russell 1998: 42) . These considerations are especially true when considering large,
slow-reproducing animals, such as cattle, as they represent a higher investment and are
more difficult to replace. At another level, cattle also represent a much higher portion
of meat than a sheep or goat. In butchering cattle, the consumption of the meat
becomes an important social event-particularly in the absence of storage-where the meat
must be shared with the larger group (Meadow 1984: 329) which may result in prestige
or supporting social ties.
This view is similarly shared by Hayden (2003: 460) who relies on his
ethnographic studies of feasting to argue that animals with high fat content are special
foods to be used primarily for special occasions or feasts. Domestic animals are killed
only in the contexts of feasts and sacrifices and are used to broker alliances, obtain
marriage partners, solicit favors, and to create debts and impress guests at feasts. In
essence, feasting binds participants together into a wider social whole.

The

ethnohistorical and ethnographic record concerning nomadic societies in the research
are, the surrounding Levant and northwest Arabia show conclusively that both sheep
and goat have been used in sacrifice and feasting since the Late Bronze Age (Abu Rabia
1994; Borowski 2002, 2003; Marx 1967; Musil 1927). This discussion posits the
question- Was feasting occurring at the site of KHI120 and WFD 4?

Following

Hayden, Table 10.2 presents the criteria for the archaeological identification of feasting
(Dietler and Hayden 2001; Hayden 2001: 40-41) the evidence for its existence at the
site of WFD 4 is conclusive. Data sets relating to food including its remains, and
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various artifacts including large storage jars and installations found in association with
large domestic and public architecture may provide evidence for feasting as a socially
integrative practice at this site.
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10.1.4. Early Bronze Age IV Social Implications

The archaeological data from the site of KHI120 during the Early Bronze Age
IV in the Fidan region is quite limited for interpreting the local system of organization.
As previously mentioned in Chapter 4, the areas excavated by Adams (1990, 1992)
and Levy et al. (1999, 2000) yielded different conclusions. Adam’s excavations and
observations for the EB IV in Wadi Fidan-Faynan suggests that in this area, possibly
because of the importance of copper production, continuity instead of collapse appears
to be the norm. On the other hand, the 1999 and 2000 large scale excavations by Levy
indicate metal production during the EBIV drop considerably. Artifacts recovered
from the site of KHI120 (c. 3356) in the EB III dropped (c. 404) in the EB IV period.
This drop in the use and production of copper, coupled with the settlement patterns of
the region, “indicate a much less intensive, periodic and unsystematic scale of
production” during the EB IV (Levy, et al. 2002: 432). Levy et al. concludes that the
results of the excavations at KHI120 do in fact confirm the accepted view of a social
collapse in the EBIV. However, it should be kept in mind that Adam’s excavations
were a small probe (approx. 50=sq m.) where Levy et al (2002) carried out large
excavations at the ( approx. 977.317=sq m.).
The zooarchaeological correlates of the Social Systems Food Model from the
faunal assemblage at KHI120 during the EBIV support the conclusions made by Levy
et al. (2002). Relative frequency data from EBIV (Stratum II) reveal the exploitation
of animals at KHI120 dropped tremendously to that of the EB III. While sheep and
goat still appear to be the most economically important animals exploited during this
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period, the amounts as with cattle and donkey, consistently decrease (Chapter 8). The
hunting of wild animals considerably drops, as does their diversity. Whether this is a
result of degradation to the environment or a consequence of climate change, is open
to interpretation. The low number of relative frequencies of wild species at KHI120
during the EB IV makes any conclusions on the environment purely speculative.
Skeletal part distribution analysis revealed a consistently lower representation
of skeletal elements recovered from the contexts of the site. However, all body parts
are still being represented. Yet, the distribution analysis indicates that there was little
dietary differentiation between members of the population at KHI120 during the EB
IV. Meals that incorporated meat seem to be taken in concentrated areas than in the
prior period. No longer are the majority of bones coming from the storage rooms and
courtyards. The data indicates the bones during this period are concentrated in Room
48 and to a lesser degree in Room 43. The majority of bones recovered from the EB
IV contexts at KHI120 are coming from waste pits; ash fills and to a lesser degree
mixed fills. The results of the findings for the EBIV indicate a change in consumption
patterns across the site. Small groups are sharing meat, possibly at the household
level.
The kill-off profiles for KHI120 animals indicates meat production may have
been supplanted by a strategy centering on the exploitation of secondary products.
The profiles from the EBA IV indicate sheep and goat are being kept alive longer,
perhaps and are being killed well into their old age. Yet, the sparse data recovered
from the EBA IV occupation of the site indicates the cattle did not survive to
reproductive age.

This type of profile would indicate cattle were strictly used for
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meat and an investment was being made to ensure herd security.

An alternate

explanation would be the sample is too small and requires further investigation.
Cutmarks recovered from the EBIV contexts are very few to make any type of
speculation and have been incorporated with the Stratum III material. However, meat
was more than likely processed in a similar way to that of the previous period as
variation in cutmarks and their location on the remains were identified.
Given the sparse material recovered from the EB IV contexts at KHI120, any
other conclusions would be purely speculative. Further research centering on this
period in the region is required.

10.2 Social Complexity at a Pan-regional Level

The previous section provided a brief glimpse on the exploitation of animals
within the social environment of the Wadi Fidan-Faynan region. What does this mean
in terms of the larger pan-regional level? This study has argued that by pinpointing
local processes, it may be possible to identify events occurring within the larger
regional landscape. Changes identified from the subsistence strategies employed in
the Faynan region reveal some important points within the larger landscape (cf. Esse
1991; Greenberg 2002; Joffe 1991; Joffe 1993).
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10.2.1. Social Organization

The faunal analysis throughout the various periods of the Early Bronze Age
indicate that the region of the Wadi Fidan-Faynan was a well established area that was
involved in the production of metal throughout the entire period-although at different
levels of production. Organization and control of the resource base was probably local
and varied from local households, lineages, communities, and/or elites according to
the requirements needed to accumulate and mobilize the various production and
consumption resources.

This includes organized parties for hunting gazelles,

ostriches, or procuring ungulates to sustain the local population. Given the area
played an integral part of the larger interaction sphere, the production and
interregional movement of copper goods would required extensive contact and
network alliances to act as a ‘social road’ that would guarantee the flow of goods and
information to their destination. Goods, such as copper products and exotic animals
have also been located at other sites in the southern Levant indicating similar network
alliances were present and were channeling goods throughout the area.

10.2.2. Demographic Change

It is difficult to divorce the changes in population from the complexity of a
region (Broshi and Gophna 1984; Falconer 1994; Falconer and Fall 1995; Falconer
and Savage 1995; Gophna and Portugali 1988; Rosen 1993). In the Wadi FidanFaynan region, population change has been obscured by the equifinality of the
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archaeological record. Thus, identifying processes responsible for population increase
or decrease-from the intensification of metal in the region to environmental
degradation is not an easy task.

The different phases of the Early Bronze Age

encompass a collapse at the end of the EBIA, EBIII and the EBIV that corresponds to
the larger regional trends, and yet, population studies have been side stepped. While
the current study does not focus on the latter, it does bring to light changes of the area
through the exploitation of animals by the local populations. Collapse is usually
viewed from the centers’ perspective. If populations are indeed moving away from the
large urban centers to the rural centers (as indicated by the collapse of the EB IV), and
this region represents a marginal or rural area, why does the data from the Wadi
Fidan-Faynan region indicate a population decrease in times of collapse? The collapse
of a political entity must be gauged against some estimate of population change or
settlement collapse. If urban populations are in fact out-migrating, there should be
commensurate population increases in other areas. As this data shows, systemic
collapse did not result in population increases in rural areas such as Wadi Fidan. This
means that either populations are moving further afield, or perhaps people are
moving to regional secondary centers.

This could be tested by a two-pronged

approach in the future: 1) Test to see if Wadi Fidan is an exception in the area or if in
fact rural areas did not receive population increases; and 2) one must rule out through
mortuary and nutritional evidence the possible explanation that people are under such
environmental stress did not move into rural areas but to secondary centers.
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10.2.3. Shifting Subsistence Patterns

As previously discussed, the faunal data supports a scenario involving
significant change in the subsistence system of the EB IV period. During this period,
individual households seem to have conducted their own food storage and processing.
Such activities were conducted in visible locations within sites, and households were
like to have shared some food-preparation equipment. At the site of KHI120, these
activities are evidence from the bones located from ash fills resulting from fire
installations. Consequently, the consumption of meals is like to have taken place in
the rooms and would have been shared by the small groups. Further, food preparation
would have involved a broad social group and a process of sharing and preparing
foods would have strengthened ties and social group level identities within the
community. This scenario of activities in food uses at the site indicates a reliance on
household level, one not unlike events that unfolded during this period with social
groups. The EBIV period in Palestine is categorized as a period of social collapse.
During the late Early Bronze III, people abandoned the large fortified towns to
establish smaller, unfortified settlements throughout the area, and the population is
presumed to have adopted or resumed a pastoralist mode of subsistence.
From the evidence discussed above, the faunal assemblage from the EBIV
occupation phase at KHI120 support the model proposed by Dever (William G. Dever
1992, 1995) for EBIV society.
pastoral nomadism.

Dever argues for a ‘rural’ model that integrates

Villages are seen as developments or outgrowths of ‘tribal

society’, ‘clan-like conglomerates’ with a predominately egalitarian social structure
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(Dever 1998: 295). According to Dever (ibid.), the EBIV is a period in which the
strong regional component is the reflection of a social division based on semi-nomad
tribal groups that partly sedentarize, creating new economic and social units. Joffe
(1991: 36,37) and Dever (1998: 295) are both correct in pointing out the “pattern of
alternating phases of low-level and higher-level organization of socio-political
complexity spiraling upwards and downwards around the ‘domestic mode of
production”. As this study in the Faynan area has indicated, the socio-economic
structure that prevailed in the EB III disintegrated into a lower form of integration
during the EBIV that allowed the society to continue by focusing on different types of
strategies.

10.2.4. Climatic Implications

Finally, while the data for reconstructing the paleoenvironment of the Wadi
Faynan region is currently incomplete (Barker, et al. 2000; Hunt, et al. 2004), the
evidence provided by the faunal data reveals there is little variation in the climate of
the region. This observation is made from comparing the Faynan region samples to
the sites of Arad (Davis 1976; Lernau 1978), Jericho (Clutton-Brock 1979), and Babedh Drah’ (Finnegan 1978) during the Early Bronze Age. The collection analyzed at
these sites is similar to the collections analyzed in this study. While there are few
differences in species diversity, the relative frequencies of the domestic and wild
species infer a similar climate was apparent throughout the southern Levant thus
revealing little differences in the micro-climates of the region.
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10.3. Faunal Analysis and Socio-cultural Change

This thesis has presented a detailed description of the faunal material recovered
from the sites of WFD 4 and KHI120 in the Wadi Fidan-Faynan region of southern
Jordan spanning one of the most significant social changes in the southern Levant-the
first ‘Urban Revolution” and its subsequent collapse. Animal bones represent one of
the most abundant materials available to the archaeologist for reconstructing ancient
economies and investigating complex issues in antiquity such as tracking sociocultural change. In this study, the faunal assemblages were investigated to: 1. model
the food system and its subsystems in the Fidan region to get at the communities and
quadrants of exchange. These include a. determine the degree of specialization of the
animal production system and its relation to social complexity, b. a better
understanding of the economic strategies, production, consumption, and distribution of
foods in relations to social complexity c. degree of trade, social status, ethnic groups
of the area. 2. provide a new perspective on the socio-cultural landscape of the Wadi
Fidan region during the EBA and the processes involved in the continuity of this
society within the larger southern Levantine environment. This type of approach made
it possible to move the investigation of faunal materials beyond descriptive bone lists
and explore the connections between humans and their uses of animals that result in
behaviors expressed in food production and consumption. It should be obvious from
the preceding discussion that additional, non-faunal lines of evidence were required to
reconstruct certain aspect of the social, political and economic organization as the
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populations from the Wadi Fidan-Faynan region responded to intensification in crafts
production throughout the EBA.
Yet, this study into the faunal assemblage of the region represents the first step
in reconstructing the socio-cultural processes that drove complexity.

Primarily,

processing and publication of the outstanding faunal data for birds and paleobotanical
remains should be considered. These include the processing of flotation samples and
the identification of microfuana useful in environmental reconstruction. The analysis
of these data will be invaluable to the further contextualization of the faunal data
presented in this thesis.
Similarly, the faunal analysis from the site of Wadi Fidan 4 was too
fragmented to make any definite conclusions. However, this could be remedied by
obtaining the collection from the 2003 excavations housed at the Department of
Antiquities in Jordan. The analysis of other data including architecture, botanical, and
artifact analysis would contribute to the further understanding of the site during the
EBIA.
Finally, another useful direction for future investigation centers on
demographic studies in the Wadi Fidan-Faynan region as described in Section 10.2.2
above. Identifying population change within the region would require testing on two
levels: First, test to see if Wadi Fidan is an exception in the area or if in fact rural
areas did not receive population increases. This could be accomplished by comparing
the Wadi Fidan-Faynan region to other similar sites during the EBIV period. Second,
one must rule out through mortuary and nutritional evidence the possible explanation
that people are under such environmental stress are not moving into rural areas but to
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secondary centers. This could be accomplished by surveying and sampling cemeteries
in the region and comparing them to other population demographics.

Appendices

Appendix 1: Measurements codes for the WFD4 and KHI120 Assemblage.
Appendix 1: Measurements codes for the WFD4 and KHI120 Assemblage.
Horn Core

Atlas

Axis

M

vdD

Description

1

40/46

Basal circumference of horn core

2

41/47

Greatest diameter of horn core base

3

42/48

Least diameter of horn core base

4

43/49

Lenth of horn core along keel or front margin

5

44/50

Length of horn core along lateral or exterior curve

6

45/51

Length of horn core along medial or interior curve

M

vdD

Description

1

GB

Greatest breadth over the wings

2

GL

Greatest length

3

BFcr

Greatest breadth of the cranial articular surface

4

BFcd

Greatest breadth of the caudal articular surface

5

GLF

Greatest length measured from articular surfaces

6

Lad

Lenth of the dorsal arch (measured only in canids)

7

H

Height

8

-

Greatest breadth of the caudal channel

9

-

Height of caudal channel

10

-

Height of ventral arch

M

vdD

Description

1

-

Length of corpus without dens

2

LAPa

Greatest length of arch including caudal articular processes

3

BFcr

Greatest breadth of the cranial articular surface

4

Bpacd

Greatest breadth across caudal articular processes

5

BPtr

Breadth across the transverse process

6

SBV

Smallest breadth

7

H

Greatest height

8

LCDe

Length of corpus with dens

9

-

Breadth of dens

10

-

Breadth of cranial channel

11

BFcd

Greatest breadth of the caudal articular surface
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Appendix 1 (Continued)
Scapula

M

vdD

Description

1

SLC

Smallest length of the neck (column scapulae)

2

GLP

Greatest length of the articulation (glenoid process)

3

LG

Length of articular surface (glenoid cavity)

4

BG

Breadth of articular surface (glenoid cavity)

5

-

Height of neck

6

HS

Height along the spine

7

DHA

Diagonal height measured from the most distal point of the

8

Ld

Greatest dorsal length (not measured on scapula with rounded

9

GL

Greatest Length (birds)

10

Dic

Greatest cranial diagonal (birds)

M

vdD

Description

1

Bp

Greatest breadth of the proximal end (not taken for canids and
lagomorphs)

2

Dp

Depth of the proximal and (canids and lagomorphs)

3

SD/SC

Smallest bredth of diaphysis

4

Bd

Greatest breadth of distal end

5

BT

Greatest breadth of trochlea (ruminants and equids)

6

GL

Greatest lenth

7

GL1

scapula to the thoracic angle

distal border)

Humerus

Greatest lateral length measured from the lateral tuberosity to the
most distal point of the laterborder of the trocklea (equids)

8

Ld

Greatest length measured from the caput

M

vdD

Description

1

Bp

Greatest breadth of the proximal end

2

BFp

Greatest breadth of proximal articular surface (ruminants

3

SD/SC

distal border)
Radius

and equids)
Smallest breadth of diaphysis

4

CD

Smallest circumference of diaphysis (equids)

5

Bd

Greatest breadth of distal end

6

BFd

Greatest breadth of distal articular surface (ruminants

7

GL

Greatest length

8

-

Greatest length in absence of distal epiphysis

9

-

Greatest length in absence of both epiphyses

10

L1

Length of lateral side (equids)

and equids)
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Appendix 1 (Continued)
Ulna

M

vdD

Description

1

BPC

Greatest breadth across the coronoid process

2

DPA

Smallest depth across processus anconaeus meadured from the

3

SDO

Smallest depth of the olecranon processes

4

LO

Length of the olecranon (ruminants)

5

GL

Greatest length

6

-

Greatest length in absence of epiphyses

7

GL

Greatest length of ulna fused to radius/radio-ulna (amphibians)

8

GL1

Greatest lateral length of ulna fused to radius (equids)

process to the caudal border of the ulna

Carpals/Forelimbs
Sesamoids

Metacarpal/Metap
odial

Pelvis

9

Dip

Greatest diagonal of the proximal end (birds)

10

Bp

Greatest breadth of the proximal end (birds)

11

SC

Smallest breadth of corpus (birds)

12

Did

Greatest diagonal of distal end (birds)

M

vdD

Description

1

-

Greatest length/depth

2

GB

Greatest breadth

3

-

Greatest height

M

vdD

Description

1

Bp

Greatest breadth of the proximal end

2

Dp

Greatest depth of the proximal end

3

SD/B

Smallest breadth of diaphysis

4

CD

Smallest circumference of diaphysis

5

Bd

Greatest breadth of distal end

6

Dd

Greatest depth of distal end

7

-

Smallest depth of distal end

8

GL

Greatest length

9

-

Greatest length in absence of both epiphyses

10

GL1

Greatest lateral length (equids)

M

vdD

Description

1

LA

Length of acetabulum including lip

2

LAR

Length of acetabulum on rim

3

-

Height of acetabulum

4

-

Thickness of acetabulum rim

5

-

Thickness of acetabulum body

6

SH

Smallest height of iliac shaft

7

SB

Smallest Breadth of iliac shaft
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Appendix 1 (Continued)
Sacrum

Femur

Patella

Tibia

M

vdD

Description

1

GL

Greatest length along ventral side measured from the cranial borders of
the wings to the caudoventral border of the body of the last vertebra

2

PL

Physiological length measured from the centers of the bodies of the first
and last vertebrae

3

GB

Greatest breadth across the wings

4

BFcr

Greatest breadth of the cranial articular surface

5

HFcr

Greatest height of the cranial articular surface

6

-

Number of fused vertebrae froming the sacrum

M

vdD

Description

1

Bp

Greatest breadth of the proximal end

2

DC

Depth of femoral head

3

SD

Smallest bredth of diaphysis

4

CD

Smallest circumference of diaphysis

5

Bd

Breadth of distal end

6

-

Breadth of trochlea patellarus

7

GL

Greatest length

8

GLC

Greatest length measured from the femoral head

9

-

Greatest length measured in absence of epiphyses

10

BTr

Greatest breadth of the trochanter tertius (lagomorphs)

11

Lm

Medial length (birds)

12

Dp

Greatest depth of promimal end (birds)

13

Dd

Greatest depth of distal end (birds)

M

vdD

Description

1

GL

Greatest Length

2

GB

Greatest Breadth

M

vdD

Description

1

Bp

Greatest breadth of the proximal end

2

SD

Smallest bredth of diaphysis

3

CD

Smallest circumference of diaphysis

4

Bd

Breadth of distal end

5

Dd

Greatest depth of distal end

6

GL

Greatest length

7

-

Greatest length measured in absence of proximal epiphyses

8

-

Greatest length measured in absence of both epiphyses

9

L1

Greatest lateral length (equids)
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Metatarsals

Astragalus

Calcaneus

1st and 2nd
Phalanges

M

vdD

Description

1

Bp

Greatest breadth of the proximal end

2

Dp

Greatest depth of the proximal end

3

-

Greatest diagonal of the proximal end

4

SD/B

Smallest breadth of diaphysis

5

CD

Smallest circumference of diaphysis

6

Bd

Greatest breadth of distal end

7

Dd

Greatest depth of distal end

8

-

Smallest depth of distal end

9

GL

Greatest length

10

LeP

Length excepting caudal projection off proximal end

11

-

Greatest length in absence of both epiphyses

12

GL1

Greatest lateral length (equids)

M

vdD

Description

1

GL

Greatest length

2

Ld

Length of dorsal surface

3

HP

Height measured at extensor process

4

LF

Length of articular surface (equids)

5

BF

Breadth of articular surface (equids)

6

GB

Greatest Breadth (equids)

M

vdD

Description

1

GL

Greatest length

2

GB

Greatest breadth

3

-

Greatest lateral depth

4

-

Greatest depth of the tuberosity (equids)

5

-

Greatest length in absence of epiphyses

M

vdD

Description

1

GL

Greatest length

2

Bp

Greatest breadth of proximal end

3

SD

Smallest breadth of diaphysis

4

Bd

Greatest breadth of distal end

5

BFp

Breadth of proximal articular surface (equids)

6

Dp

Greatest depth of proximal end (equids)

7

BFd

Breadth of distal articular surface (equids)

329
Appendix 1 (Continued)
3rd Phalanges

M

vdD

Description

1

GL

Greatest length

2

Ld

Length of dorsal surface

3

HP

Height measured at extensor process

4

LF

Length of articular surface (equids)

5

BF

Breadth of articular surface (equids)

6
GB
Greatest Breadth (equids)
vdD=Measurements after von den Driesch 1976)
M=Measurements after Zeder 2001.
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Appendix 2: WFD 4 Totals Caprines (Sheep and Goat)
by ID, Body Part, and Stratum.
Capra; Ovis; Ovi Capra total NISP
Skeletal group/Part

EBI Stratum
I/IIA

IIA

IIA/B

IIB

Total

Cranial
Skull

0

2

0

7

9

Horns

0

1

1

2

4

Axial
Acetabulum

0

2

0

0

2

Pelvis

0

0

0

1

1
5

Fore Limb
Humerus

0

0

0

5

Metacarpal

0

0

0

0

0

Radius

0

2

1

3

6

Radius and Ulna

0

1

0

0

1

Scapula

0

1

0

3

4

Astragalus

0

0

0

3

3

Calcaneus

0

0

1

0

1

Femur

0

1

2

0

3

Metatarsal

0

2

1

1

4

Metapodium

1

3

2

1

7

First Phalange

1

4

3

5

13

Second Phalange

0

0

1

2

3

2

19

12

33

66

Hind Limb

Fore or Hind Limb

Grand Total
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Ovi/Capra (non-identified to species)
Skeletal group/Part

EBI Stratum
I/IIA

IIA

IIA/B

IIB

Total

Cranial
Skull

0

1

0

2

3

Horns

0

1

0

0

1

Axial
Acetabulum

2

2

Fore Limb
Humerus

5

5

3

6

Metacarpal

0

Radius

2

Radius and Ulna

1

1

1

Hind Limb
Calcaneus
Femur

1

1

1

2

3

Metatarsal

1

1

Fore or Hind Limb
Metapodium

1

2

2

First Phalange

1

3

3

5

12

1

1

2

10

17

42

IIA/B

IIB

Total

5

6

1

2

3

1

1

3

4

2

2

Second Phalange
Grand Total

2

13

5

Capra- Identified
Skeletal group/Part

EBI Stratum
I/IIA

IIA

Cranial
Skull

1

Horns
Axial
Pelvis
Fore Limb
Scapula

1

Hind Limb
Astragalus
Femur

0

Metatarsal

2

1

3

Fore or Hind Limb
Metapodium

1

First Phalange

1

1

1

Second Phalange
Grand Total
Ovis- Identified

0

6

2

2

1

1

15

23

332
Appendix 2 (Continued)
Skeletal group/Part

EBI Stratum
I/IIA

IIA

IIA/B

IIB

Total

1

1

Cranial
Fore Limb
Hind Limb
Astragalus
Fore or Hind Limb
Grand Total

0

0

0

1

1
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Appendix 3: Sheep/Goat Body Part
Skeletal group/Part

PEB

EBIII

PEB

EBIV

EBIII

EBIV

EBIV

EBIII

EBIII

EBII

Total

Cranial
Skull

33

3

7

130

66

26

4

728

12

2

851

Horns

1

1

0

5

3

2

0

27

0

0

18
378

Axial
12

2

3

71

17

2

0

240

33

2

Atlas

Acetabulum

2

0

1

20

5

1

0

41

1

0

61

Axis

1

0

0

22

4

1

0

64

5

0

85

Caudal

1

0

0

1

0

1

0

6

0

0

9

Ilium

3

0

1

20

1

1

0

44

6

0

75

Ischium

5

0

1

16

0

2

0

49

2

0

74

Pelvis

0

0

0

2

1

2

0

13

0

0

17

Sacrum

0

0

0

4

0

0

0

12

0

0

14

Vertebra

5

0

0

9

0

0

1

60

0

0

74

Carpal

1

0

0

3

4

0

4

41

15

0

67

Humerus

18

0

6

127

30

2

1

322

48

0

476

Metacarpal

11

1

5

33

13

3

2

166

38

0

260

Radius

6

2

6

74

20

4

0

237

31

2

345

Radius and Ulna

1

0

0

6

2

0

0

6

0

0

15

20

1

7

70

19

5

0

252

11

1

327

6

1

2

22

7

0

1

113

7

0

133

Astragalus

14

3

1

30

17

2

2

142

10

0

173

Calcaneus

Fore Limb

Scapula
Ulna
Hind Limb

10

0

0

25

12

0

1

135

20

0

172

Femur

7

1

5

96

23

1

0

263

33

0

392
233

Metatarsal

7

0

2

45

21

10

0

143

23

4

Patella

4

0

0

5

12

0

0

52

6

0

73

Tarsal

3

0

2

5

6

0

1

46

2

0

63

Tibia

13

1

6

98

33

0

2

289

28

0

446

8

0

3

22

7

1

1

95

13

4

152

Fore or Hind Limb
Metapodium
First Phalange

Grand Total

19

1

5

65

51

2

5

294

20

2

392

Second Phalange

8

2

4

15

24

3

3

136

7

0

170

Third Phalange

6

0

0

2

12

0

2

65

5

0

75

225

19

67

1043

410

71

30

4081

376

17

6339
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Appendix 3 (Continued)
PEB

EBIII

PEB

EBIV

EBIII

EBIV

EBIV

EBIII

EBIII

EBII

Total

12

2

3

80

52

15

2

338

10

0

514

Cranial
Skull
Horns

5

5

Axial
Acetabulum

12

Atlas

2

Axis

1

2

3

60

17

218

33

1

11

2

2

33

1

50

19

3

46

5

74

1

40

6

71

2

41

2

67

2

10

14

9

12

57

72

Caudal

1

Ilium

3

1

20

Ischium

5

1

16

Pelvis

1

Sacrum

3

Vertebra

2

5

1

1

1

9

349

Fore Limb
Carpal

3

4

4

39

5

55

Humerus

9

2

65

20

2

1

127

32

258

Metacarpal

6

1

4

28

10

3

2

111

35

200

Radius

3

2

2

34

13

3

133

10

Radius and Ulna
Scapula

7

1

Ulna

2

Astragalus

5

3

2

2

2
32

7

1

7

1

4

3

202
4

112

4

169

1

32

4

47

2

38

3

53

Hind Limb
Calcaneus

3

Femur

5

1

1

6

6

53

7

75

61

14

146

27

255

90

22

175

33

4

49

Metatarsal

5

35

16

Patella

1

4

7

7

Tarsal

2

2

4

5

1

40

2

56

Tibia

5

2

66

27

1

177

20

298

7

3

22

7

1

1

83

13

10

25

1

2

83

9

4

12

1

7

607

259

Fore or Hind Limb
Metapodium

Grand Total

First Phalange

7

1

Second Phalange

1

1

Third Phalange

1
109

13

1

29

4

138

41

43

141
60

2

19

3

16

2156

257

33
8

3497
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Appendix 3 (Continued)
Skeletal group/Part

PEB

PEB

9

4

EBIV

EBIII

EBIV

EBIV
2

EBIII

EBIII

EBIII

EBII

273

0

1

2

Total

Cranial
34

5

7

Horns

Skull

2

1

1

Acetabulum

8

Atlas

2

337

9

13

21

29

Axial
2

Axis
Caudal

1

1

6

11

1

10

11

6

8

1

3

4

7

7

1

Ilium
Ischium
Pelvis

1

2

3

Sacrum

1

1

2

Vertebra

2

2

Carpal

2

Fore Limb
12

9

218

Humerus

6

2

41

9

149

Metacarpal

5

1

3

1

48

2

60

Radius

3

4

24

3

91

17

143

Radius and Ulna

1

4

2

Scapula

10

4

25

10

Ulna

4

1

13

1

Astragalus

7

19

5

Calcaneus

7

13

5

Femur

2

1

26

6

Metatarsal

2

2

6

1

Patella

2

1

5

1

2

10

4
1

11

104

4

158

64

3

86

1

80

7

120

1

59

12

97

1

98

3

137

1

42

Hind Limb

Tarsal
Tibia

1

14

1
7

1

29

4
2

24

6
2

1

58
7

100

8

148

Fore or Hind Limb

Grand Total

Metapodium

1

First Phalange

11

4

34

18

Second Phalange

7

3

7

4

Third Phalange

4

1

3

296

83

89

10

27

2

18

11

3

173

11

3

79

5

110

33

1

42

11

1496

2

95

254

6

2123
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Appendix 3 (Continued)
Skeletal group/Part

PEB

EBIII

PEB

EBIV

EBIII

EBIV

EBIII

EBIII
1

EBII

Total

Cranial
Skull

12

1

16

9

4

117

Horns

1

1

3

2

1

13

160
21

Axial
Acetabulum

3

1

4

Atlas

7

1

2

10

Axis

3

1

8

12

Caudal

0

Ilium

1

1

Ischium

1

1

Pelvis

1

1

Sacrum

2

2

Vertebra

1

1

Fore Limb
Carpal

1

Humerus

3

1
2

21

1

46

5

2

2

7

1

12

16

4

13

4

37

13

2

1

36

3

1

2

5

1

17

1

8

10

2

24

6

1

23

1

31

9

3

19

3

37

4

4

11

1

22

Metacarpal
Radius

78

Radius and Ulna
Scapula

0
3

Ulna

1

59
26

Hind Limb
Astragalus

2

1

Calcaneus
Femur

3

Metatarsal
Patella

1

Tarsal

1

Tibia

1

2

48

5

6

1
1

3

3

2

4

12

24

2

2

Fore or Hind Limb
Metapodium
First Phalange

1

Second Phalange
Third Phalange
Grand Total

1
1

21

8

1

38

4

8

1

16

2

32

13

1

17

1
27

2
5

11

141

68

13

429

2

22

72

3

719
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