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This thesis addresses the issue of the temporal origins of transhumant pastoralism
in temperate southeastem Europe (northern half o f the Balkan Peninsula). Several
hypotheses have been suggested to explain when and why transhumant pastoralism with
domestic animals appeared in this region. Each hypothesis proposes a different point in
time when transhumance would appear, ranging from the appearance of the earliest
dornestic animals (advent of the Early Neolithic), to the appearance of secondary product
exploitation (advent of the Post Neolithic), and to the appearance of complex societies
(advent of the Roman era).

The hypotheses were tested by examining the tooth remains from three domestic
animal taxa (OvisKapra, Bos taurus and Sus scrofa) from archaeological sites in the
central part of the northem Balkans. Data from eleven sites in the region, and spanning
period from the Early Neolithic through to the Early Iron Age, were tabulated.
The primary technique involved the creation of hawest profiles from mandibular
tooth Wear and eruption data of domestic animals to provide both age and season of death
information for each ta'ton. This was supplemented by the secondary technique of
cementum anaiysis of modem and archaeoIogica1 mandibular Ovis aries and Capra
hircus teeth to provide supplementary seasonality estimates. The specific hypothesis used
in this investigation was that transhumant pastoralism would appear at the temporal point
where complementary culling patterns between highland and lowland sites in the region
appear. Based on other sources of data, such a pattern was expected to appear at the
advent of the Post Neolithic.

It was not possible to provide any strong support for any of the above hypotheses.

Conclusions based on both sources of data were limited by small sample size. However,
the data did lend itself to provide fiirther support for the Secondary Products Revolution
rnodel, which is hypothesized to occur at the advent of the fost Neolithic in the region.
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Chapter 1:

Introduction
7%eoiren'caIb u c k p n d tu researck pmbïem

Transhumant pastoralism is an economic activity involving the seasonal
rnovement of domestic herds between altitudinally differentiated and wmplementary
pastures (Geddes 1983). It is still an important f o m of land use in many parts of the
world, in particular in mountainous regions e.g. f i c a (Evans-Pritchard 1940), Europe
(southem Europe - Bartosiewicz and Greenfield 1999; Norway - Paine 1994), South
America (Argent ina - Glatzer 1982; the Andes - Lynch 1971, 1980, 1983), Near East

-

-

(Iran Barth 1961), and Asia (Pakistan Ehlers and Kreutzmann 2000; and Tibet - Ekvall
1968). With a stronger understanding of its origins, we can better understand its

development and effects on the shaping of a culture's social organization @artosiewicz
and Greenfield 1999).
Historically, it has been a significant part of the economy in southern Europe,
including the Mediterranean and the Balkans. Archaeologically, rnany researchers
(Halstead 1982, Geddes 1983, Greenfield 1986) agree that it was also an important
element of the economy in prehistoric times (Sherratt 1981, 1983; Harding 2000: 138).
However, the exact temporal ongins of transhumant pastoralism in Europe are still
debated wit hin the archaeological lit erature.
While the proposais of the various scholars appear to be greatIy at odds, this is not
really the case. They are essentially arguing differing explanations for different times and
places. Geographically, Geddes (1982) and Halstead (1990) argue for the appearance of
transhumant pastoraiism in an essentially Mediterranean European environment (southern
1

France and Greece, respectively). Within a Mediterranean environment, the benefits of
pursuing such practices, escaping summer heat and the provision of adequate water and
Pasture, are obvious (Grenfield 1999a: 15). in contrast, Greenfield (1 986, 1988,199 1,
1999a) discusses its ongins in a temperate European environment (northern Balkans).
Within the temperate environment, the benefits of transhumant pastoralism are less
obvious as there are few ecological incentives to the movement of herds to highland
areas. The temperature extremes found in the Mediterranean environment do not exist in

temperate lowland areas and a variety of micro-environrnents exist in the northem
Balkans which provide suficient water and gaze in the lowland areas year round
(Greenfield 1999a). Ail the researchen agree that transhumant pastoralism was an
important part of the pre-modern economy of these regions.
It is the temporal origins of transhumant pastoralism that sparks the most debate

within the archaeological literature. Geddes (1983) proposes that transhumant pastoralism
appears at the Mesolithic-Neolithic junction. He argues that it is likely that prehistonc
hunters and gatherers and early subsistence farmers would have easily incorporated
domestic migratory stock into their seasonal exploitation of land and resources.
Greenfield ( 1986, 1988, 1991, 1999a) hypothesizes that transhumant pastoralism, as an
economic activity, becomes a major element of the changes in subsistence strategies in
temperate southeastern Europe at the beginning of the Post Neolithic

(Chalcolithic/Eneolithic and Bronze Age). The end of the Neolithic period in
Southeasteni Europe (ca. 3300 BC) was a time of significant cultural change. Greenfield
proposes that the appearance of transhumant pastoralism was part of the shifis in
settlement patterns, mortuary practices, architectural and artifactual remains, and

economy (including the appearance of secondary animal products - Sherratt 198 1, 1983)
that occur at this time. There was also significant change in land use, such as the
colonization of agriculturally marginal highlands in the northem, climatically temperate
region of the Balkans. This model, which attempts to explain this relatively late
colonization of the highlands and the accompanying changes, proposes pastoral
transhumance as an essential element.
Both Geddes and Greenfield propose that the adoption of transhuma.it pastoralism
is simply a change in local adaptation. In contrast, Halstead (1981, 1990) suggests that

transhumant pastoralism only appears with the Late Bronze Age and Classical complex
societies in the Mediterranean and is associated with large-scale economic speciaIization
of transhumance (Harding 2000: 138). Halstead maintains that extensive use of upland
pastures in a transhumant manner would not have occurred on a large s a l e until the
developrnent of extensive agriculture. He explicitly links this type of economic strategy
with the use of secondary products (1 98 1: 334). Several researchers, notably Lees and
Bates (1974) and Cribb (1990) aiso argue in support of a later date for specialized
pastoralism, suggesting that large scale mobility of people and their domestic herds had
to occur at a time when specialimition in either a pastoral or agricultural production had

became a possibility.
However, once again, it appears that the various models are not really discuuing
the same situation. In fact, it may seem as if they are investigating "apples and oranges".
Greenfield and Geddes are focusing upon the evolution of transhumant pastoraiism as
part of a diversified subsistence strategy, while Halstead, Lees and Bates, and Cribb are

concemed with the evolution of specialized transhumant pastoralism as part of complex

societies. It would almost seem as if Halstead is arguing that transhumance would not be
visible in Greece until it became a specialized economic adaptation.

From the above summary, it should be clear that the presence or absence of
transhumant pastoralism in prehistoric periods bas not been firmly established
(Greenfield 1999a: 16). This investigation seeks to delimit the origins of transhumant
pastoralism, specifically within the temperate regions of southeastern Europe (othenvise
known as the northern Balkans).

MethdWggy
Two techniques within zooarchaeology will be utilized in this investigation.
Harvest profiles will be created from the analysis of the tooth Wear and emption data
fiom the mandibles of domestic animais specifically, sheep (Ovis mies), goat (Capra
hims), cow (Bostuurus) and pig (Sus scrofa dom.). This technique will provide both age
and season of death information for each species. This will be supplemented by the
secondas, technique of cementum analysis in mandibular Ovzs/Caprateeth to provide
supplementary seasonality estimates.

Daia
There are two sources of data in this thesis - ancient and modem. The ancient
data denve from ten archaeological sites in the central Balkans (and one from the
southem Balkans). These data denve from the computerized faunal database compiled for
the region by Haskel Greenfield ( 1977-1 994).The modem comparative data consists
Ovis aries and C q r hircus
~
teeth collected fiom modem Iivestock breeders in Manitoba.

Researtk g&

and kyflheses

In order to fil1 the lacunae in Our knowledge concerning the emergence of
transhumant pastoralism, this investigation seeks t o test the above hypotheses by reexamining the evidence fiom one region - the central Balkans in southeastem Europe.
This region was chosen for two reasons:
1. Data are available at the University o f Manitoba based on previous research

by Haskel Greenfield.
2. The data are appropriate for examining the theory that transhumant

pastoralisrn may have arisen as part of a diversified economic strategy prior t o
the advent of productive specialization in the region.
Data fiom the beginning of the Neolithic through the Early Iron Age of the central
Balkans will be evaluated. While the research will not be able to confidently evaluate the
origins of transhumant pastoralism in the Mediterranean, it will be able to identie the
ongins of transhumant pastoralism in the temperate environment of southeastem Europe.
The specific hypotheses t o test in this research are to determine whether
transhumant pastoralism appears in the beginning of the Neolithic, Poa Neolithic or later
periods in the region.

Major research questiom
When does the origins o f transhumant pastoralism occur in a temperate
environment of central Europe? D o the origins occur at the beginning of the P o n
Neolit hic as proposed by Greenfield ( 1986, 1988, 1991, 1999a)?
Mimr research questions

Can transhumant pastoralisrn be identified fiom faunal remains? Transhumant
pastoralism implies that there is a complementary pattern in Eeason of death of these
animals between highland and lowland sites. As a result, animal remains should be
particularly relevant to answenng the question.

Major hypthesis
If transhumant pastoralisrn was present in southeasteni Europe during the Post
Neolithic, then a complementary culling pattern will be seen in settlements from this
period between highland and lowland sites. The nuil hypothesis is, therefore, if
transhumant pastoralism was not practiced, there will be a random culling pattern
between highland and lowland sites.
The transhumant movement of domestic stock is predictable. The herd will move
into highland pastures in the early spring, soon after lambing/calving occurs and retums
to the lowlands during the autumn. Within a subsistence economy, the age groups that are

slaughtered in the highlands and the lowlands will be different.
Excess very immature (infants and juveniles 0-8 months) individuals would be
culled 6orn the herds while they are in the highland pastures. Once the herds have
returned to the lowlands, the youngest cohort is at least 8 months old and would
represent the selective core of the herd's reproductive potential. In the lowlands, it
would be the excess sub-adults and adults who would be selected for differential
slaughter, since there are no juveniles or infants present. Excess sub-adults and
adults would be brought to the settlement for slaughter in increasing numbers as
stored agricultural surpluses and wild food dwindle dunng the winter. As a result,
the age structure within the harvest profiles fiom highland and lowland
settlements should be complimentary (Greenfield 1999a: 19).
This hypothesis may be supported if it can be demonstrated that herds were
large1y absent fkom the region for part of the year. Conversely, the nul1 hypothesis can be
accepted if it is shown that herds were resident year-round in t k highlands.

Minor &zwfheses
If transhumant pastoralism was present in southeastem Europe dunng the Post
Neolithic, then tooth emption and Wear evidence 60m archaeological teeth of the
youngest age classes fkom this period will show complementary age groups slaughtered
between highland and lowland sites. Those ages that are slaughtered in highland sites will
be missing fiom the lowland sites and vice versa. The nul1 hypothesis is therefore, if
transhumant pastoralism was not practiced, al1 age groups will be present at both site
locations.

Iftranshumant pastoralism was present in temperate southeastem Europe during
the Post Neolithic, then the season of death information will show complementary season
of occupation of highland and lowland sites. The nul1 hypothesis is that if transhumant
pastoralism was not practiced, then the data will not show a complementary pattern of
seasonal culling between highland and lowland sites.

Conclusion end signifZcmce

Transhumant pastoralism is hypothesized to be an economic activity that is a
major element of the subsistence strategies of cultures in southeastem Europe in the Post
Neolithic. Its adoption is proposed as the essential ingredient for significant shifts in
economic organization, senlement patterns, social and political organization during this
time (Greenfield 1988, 1999a).
The proposed results of this research should reveal the temporal origins of
transhumant pastoralism in a temperate environment in the Balkans. This will have a
signifiant impact on the models of explanation for cultural development. It is not until

the ongins of transhumance are established in the Post Neolithic, that its role in the
evolution of complex syaems of land use in temperate climate zones of southeastem
Europe be put forward and understmd. The need to accurately establish its origins seerns
obvious.
The proposed results of this research promises to have several additionally
important implications. If this methodology proves successful, it should end the debate as
to whether pastoralism can be revealed through archaeological remains. Greenfield
(1 986, 1991, 1998) has argued that transhumant pastoraiisrn can be revealed through the
examination of the faunal remains of the domestic animals that are the focus of this
econornic practice. In contrast, others, notably Fleming (1971), argue that it would be
difficult, if not impossible to prove the existence of pastoralism completely on
archaeological evidence.
Additionally, both the utilized techniques, twth Wear and eniption and cementum
analysis, have been critically evaluated for their utility in age and season of death
determination within the archaeological literature. Twth Wear and emption can be
subjegt to error due to variations in diet, nutrition and health of the animals (Monks 198 1:
189). These same problems may be relevant to cementum analysis, as the same factors

may affect the deposition of cementum (Lieberman 1993b). Cementum analysis has also
been criticized as being too subjective (A. Stutz, pers. cornm., 2000). It is hoped that
through the utilization of these techniques in conjunction with each other, some of the
difficulties that limit their use may be overcome.
Final 1y, this methodology may be extrapolated to fbrther understanding of other
cultures with a pastoral basis. This investigation utilizes common zooarchaeological

techniques through which transhumance can be revealed. As a resub, its rnethodology can

be applied to other areas of the world, to cultures that have a pastoral element. As the
economic basis semes to structure other aspects of a culture, this rnethodology provides a

staning point for the investigation of any pastoral society. Understanding the origins of
transhumance patterns in an area will have significant implications t o the understanding
of behavioral and social patterns of the culture.

aaprnsuntmary

Chapter 2 provides a definition and discussion of transhumant pastoralism and
relevant environmental and ecologicai parameters.
Chapter 3 examines previous research on the origins of transhumant pastoralism
in Europe focusing on both the Mediterranean and the northem temperate region of the
Balkans. The research of ûeddes, Halstead and Greenfield are the focus.
Chapter 4 introcluces the characteristics of t he regional environment including
topography, climate and vegetation in order to consider the viability of transhumant
pastoralism within the northern Balkans.
Chapter 5 summarizes the culture history of southeastem Europe from the
Neolithic through the Early Iron Age. Aspects of settlement, technology, mortuary, fauna,
flora and evidence of sedentism and mobility are examined.
Chapter 6 describes the methodology to be utilized in the thesis and details the
two chosen techniques, tooth Wear and eruption and cementum anaiysis.
Chapters 7 and 8 describe the data examined in this investigation. In chapter 7,

each site is described, including site location, environment and nature of deposits. The

mandibular and loose teeth remains are quantified by species and by major period.
Chapter 8 describes the thin sectioning data, both the modem comparative collection and
the archaeological sample.
Chapters 9 and 10 present the results of the data analysis. Chapter 9 focuses on
the tooth Wear and emption data, examining both production strategies and implications
for the transhumant movement of herds. Chapter 10 focuses on the thin sectioning results.
Chapter 1 1 presents the final conclusions regarding the data and discusses their
implications in terms of the origins of transhumant pastoralism in the northem Balkans.

CHAPTER 2:

Transhumant Pastoralism
Introduction to pastoralism

Since the focus of this investigation is the presence or absence of transhumant
pastoralism in prehistonc periods in Europe, specifically within a temperate environment.
it is first necessary to define both pastoralism generall y, and tram humant pastoralism
specifically. Unforhinately, this is not an easy task, as there is currently no agreement in
the definition of the various forms of pastoralism (Khazanov 1984: 17). The definition
that will be utilized within the context of this investigation is as follows: pastoralism is a
distinctive form of human subsistence economy in which domestic animais play a
predominant, but not an exclusive role in the shaping of the economic and cultural lives
of the people who depend on them (Galaty and Johnson 1990: 1). Pastoralism is both a
land use strategy and a system of animal production. Pastoralists are those who are
largely dependent on their domestic stock for subsistence (Krader 1959: 499).

Types of pastoralism

One of the problems in investigating the origins of any type of pastoralism is the
lack of any clear or agreed definition of pastoralism. There is a wide spectmm in the
forms of pastoralism (Ehlers and Kreutzmann 2000: 13). This is due to a range of factors
and can include the quantitative and qualitative characteristics of the herds? the extent and
range of mobil ity, degree of inclusion of agricultural products, environment and
ecological aspects of the region and the extent of ties with an extemal market (Logashova
1982: 53). In general, pastoralism is grouped into two basic types, nomadic pastoralism
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and semi-nomadic pastoralism (or transhumance). On a very basic level, both types o f
pastoralism can be defined a s the movement of domestic herds between altitudinally
differentiated andlor seasonally complernentary pastws. However, they can be further
differentiated by a variety of means. For example, Chang (1993: 709) differentiates
nomadic pastoralism and semi-nornadic pastoralism (or transhumance) ut ilizing patterns
o f mobility. Transhumance occurs between fixed locations, surnrner and winter
residences, whereas the nornadic pattern exhibits resident ial flexibilit y and a high degree

of territorial mobility over space and through time (Chang 1993: 709). In contrast,
Khazanov (1984: 19) places p a t e r importance on the percentages of agriculture and
pastoralism within the economic systems in his definition of the basic f o m s of
pastoralism, rather than on degree of mobility.
Nomadic pastoralism (also known as pure pastoralism) has been characterized by
the absence of agriculture, "even in a supplementary capacity" (Khazanov 1984: 19).
However, some researchers (e-g. Whittaker 2 988) maintain that pastordism has never
existed in a pure form, with the total absence of agriculture. There is "always a spectrum

in the relative importance of one towards the other" (Whittaker 1988: 1). It seems that
Khazanov ( 1984) simply takes a more extreme viewpoint.
Nomadic pastoralism involves the movement of people and animals wit hin a large
and defined geographic area according to a set schedule. This is an economic adaptation
where the major economic orientation of the culture relies upon domestic stock (Barth
196 1). In nomadic pastoralism, the majority of the human population migrates with their
domeaic herds year-round within a system of pastures. These pastoralists are highly
mobile, move over vast areas, and characterized by the absence of, or minimal investment

in agriculture. This is the fonn of pastoralism practiced by the Basseri tribe of South
Penia (Barth 1961). n i e i migratory pattern involves movement between arid steppes
and mountainous environments in order to utilize extensive but localized pasturelands for
their herds.

in contrat, serni-nomadic pastoralism or transhumance is characterized by an
economy where pastoralisrn is the predominant activity but includes varying ernphasis on
agriculture as a supplementary activity. 'Even limited occupation with agriculture
exercises a considerable influence on many aspects of the life of semi-nomads, in
particular on the species-composition of herds, the routes and seasonal prevalence of
i
two
pastoral migrations" (Khazanov 1984: 19). Within semi-nomadic c u i ~ r agroups,
main alternatives are observed. It may be that the entire population in a given society is
involved in both agriculture and pastoralism. Altematively, there are specialized groups
within the society that devote themselves primarily, or even exclusively, to pastoralism,
alongside groups that are primari1y occupied with agriculture (Khazanov 1984: 20).
Transhumance is the seasonal migrations of domestic herds "(sheep and goats,
cattle) between summer pastures in the mountains and winter pastures in the lowlands"
(Ehlers and Kreutzmam 2000: 16). These periodical movements may involve joumeys of
several hundred kilometers or only a few kilometers (Walker 1983: 37) and can be a
venical movement between altihidinally different areas, or a lateral movement across the
landscape. Transhumant pastordism is part o f a more broadly based economic system,
which incorporates crop cultivation and transhumance in a single economic scheme
(Geddes 1983: 5 1). The practitioners of this type of pastoralism, often-termed mixed or
specialized pastoralism (Cherry 1988: 7), are ofien semi sedentary (Geddes 1983: 5 1).

Historically, transhumant pastoralism has been, and is, a significant part of the
economy in the Meditemanean and the Balkans.'The seasonal migration of herds and
herdsmen take place even today on a fairly large scale in different parts of Greece,
Albania, Yugoslavia and Bulgaria" -ullah

1966: 28). Many researc hers (Halstead

1981, Geddes 1983, Greenfield 1986) agree that it was also an important element of the
economy in prehistoric times (Harding 2000: 138). As a result, this investigation will
focus on a specific type of semi-nomadic pastoralism, that is, transhumant pastoralism,
rather than nornadic pastoralism.

Elements o f a pastoral economy
Ethnographie research on pastoral societies can provide us with some general

elements of a pastoral economy. The species composition, the age and sex structure of
herds are determined by several factors. The biology of the species and geographic
conditions will be the primary determinate. These same factors will affect whether
animals are utilized for prirnary products (such as meat), or for secondary products (such
as wwl, milk, or traction). Additionally, it is important to realize that economic, social,
political and cultural factors are also influential (Khazanov 1984: 27).
The mobility of livestock "has both spatial and temporal wmponents" (Niamir-

Fuller and Turner 1999: 22). A variety of factors will affect the distance, timing and
location of the movement of livestock. These can include the location and seasonal
changes of water and Pasture, disease outbreaks, localized drought, the number of people
involved in the herd movement and relations with non-pastoral groups.

Additionally, the mobility of pastoral groups is not lirnitless. Constraints such as
geographic knowledge, social contacts and access to resources such as Pasture, often
result in pastoralists revisiting encampment points on an annual or semi-annual basis
(Niamir-Fuller and Turner 1999: 22). '2ivestack mobility does not necessarily correlate
with human mobility" (Niamir-Fuller and Turner 1999: 22). The proportion of the human
population traveling with the transhumant herds can Vary culturally, but also "in response
to political, economic and ecological circurnstmces" (Niamir-Fuller and Turner 1999:
22). This is an element of a pastoral saciety that will be difficult to establish

archaeologically . However, it may be an avenue for fbrther research.

Elemeots of a transhumant pastord economy

Rafiullah (1966: 5) notes that the most important elements of a transhumant
economy are the character of the movements and the pattern of settlement. This involves
the examination of three aspects of transhumance:
1. What is the portion of the population traveling with the dornestic herds? This is

perhaps the most important aspect of transhumance and can vary fiom movement o f the
entire community to no movement of the community but rather solely movement of
animals under the s u p e ~ s i o of
n professional shepherds (Rafiullah 1966: 6).It is possible
that the same groups in a given society (or sub-society) are occupied with both
agriculture and pastoralism, or conversely, there are specialized groups that devote
themselves primari 1y, or even exclusive1y, to pastoralism, in wnjunct ion wit h groups

which are primarily occupied with agriculture (Kha~uiov1984: 20). This observation is
furiher supponed by Bar-Yosef and Khazanov (1992: 2) in their investigation of

pastoralism in the Levant. It notes that transhumant pastoralism may involve only
specialized groups within a cornmunity. The majority of the population may be involved
in agriculture o r other economic activities such as hunting o r gathenng while a specific
group within the fommunity is focused on the maintenance of herds as a specialized
occupation. The existence of variation is also supported by recent ethnographic
investigations, which have shown that in modem transhumant economies, shepherds are
wage labourers hired by livestock owners. This is in contrast to modem nomadic pastoral

groups, where relatives manage their personal resources. The distinction o f transhumance
from other forms of pastoralism in recent ethnographic literature stems fiom the
relationship of the shepherds to the animals (Ehlers and Kreutnnann 2000: 16).
2. What is the organization and number of villages included within transhumant

movement? Three variations are recognized. The first pattern is two well-defined
villages, one located in the summer pastures, and one in the winter Pasture. The second
pattern consists of multi village sites. The final pattem is of one well-defined village and
a collection of transient settlements (Rafiullah 1966: 6).
3. What is the length o f the migrations? Transhumant migrations can cover from

only a dozen or so miles t o more than 300 miles in the seasonai round (Rafiullah 1966: 5;
Walker 1983: 37).
These are not issues that will be able to be resolved within this investigation.
However, they are important avenues for future research. Once the temporal ongins of
transhumance have been established within temperate southeastem Europe, the structure

of the human population is the final objective of the archaeological investigation.

Advantages of putonlism

From the above discussion, it is obvious that a cornmon element of dl pastord
societies is the mobility of domestic herd animals. This movement of livestock has been
noted historically as a method to reduce uncertainty and nsk in the environment. The
mobility of pastoral herds fiinctions to:
1) take advantage of spatial1y and temporal1y variable ecosystems

2) take advantage of unpredictable resources
3) utilize pastures distant fiom settlements

4) make use of seasonal pastures

5) provide fodder for livestock at minimal labour and economic cost viamirFuller and Turner 1999: 21).
Additionally, the movement of domestic herds also protects against problems
such as disease outbreaks and droughts (Niamir-Fuller and Turner 1999: 22). These
hnctions have been noted for arid environrnents, where the majority of pastoral
econornies exist.

Modem traashumant pastoralism in the northern Balkans

Recent ethnographie research in the Balkans (Ryder 1999) performed in the 1970s
and 1980s provide some evidence of the modem transhumant pastoral practices in the

Balkans. This research has focused on the Vlachs, the transhumant shepherds whose
range eaends from northern Greece, through the former Yugoslavia and Bulgaria, and
into Romania.

These shepherds practice transhumance as a means to avoid variations in climate
and in order to economically exploit two enviroLmental zones that would othenvise be
unable to support livestock. The production of milk (stored as cheese) is the major focus
of the herd (Ryder 1999: 190).
The permanent winter settlernent is in the lowlands and the herd moves into the
mountains in the late April or early May. The retum to the lowlands occurs in late
September or early October. The exact time of the movements depends largely on
environmental conditions such as the melting of mountain snows in spring and the onset
of bad weather in the autumn. Originally, entire families made the seasonal migration
whiie today it is largely the work of men (Ryder 1999: 191).

Transhumant pastoralism in the pnhistonc Baikans
In arid and alpine environments, the advantages of pursuing transhumant
pastoralism are more obvious. Herds are moved to the highland pastures in the surnmer to
escape high temperatures and provide suficient water and pasturage. This would be the
case in the southem Balkans. But in the temperate environment of the northem Balkans,
the benefit of doing so is not as apparent. Pastoralists in non-alpine temperate
environmental zones may herd their animals up into the mountains during the summer to
avoid the greater heat and humidity in the lowlands and to take advantage of delayed
plant growth, and potentially a higher quality of g a z e . However, the need t o do so is not
as great. Temperature extremes in the lowland are not sufficiently extreme during the
summer to drive livestock into the mountains in search of grazing and water. Suficient
water and graze are available year-round in most low and mid-altitude pastures in
temperate climatic zones. In the northern Balkans, sufficient microenvironments exist,
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such as marshes, streams, hills and plains, to allow for stock to be safely herded
throughout the year in the lowlands. As a result, ecologically, there are fewer incentives
for pastoralists from low and mid-altitude settlements in temperate regions to practice
transhumance.
Greenfield has suggested an ecological explanation, which highlights the
advantages of the adoption of transhumance in the Balkans dunng the P o a Neolithic (c.
3300 BC). During the Post Neolithic, archaeological evidence has shown an extensive

reorganization of settlement patterns and includes more closely spaced and smaller sites
with horizontally displaced occupations, lower artifact densities and insubstantial
structures. These sites tended to not rmccupy the same areas as Late Neolithic sites, and
there is little evidence for large and internally wellsrganized communities (Greenfield
1997). This evidence has been "interpreted as an apparent population redistribution fiom

one of substantial nucleation, with regional population concentrated in a few large
settlements to a pattern of dispersion of population into a large number of smaller and
less intensive1y occupied residential localities" (Greenfield 1997). The introduction of the
wagon and the plough into this region at this time may well have contnbuted to this
redistribution, offenng increased efficiency in transportation and cultivation respectively
(Green field 1997).
Additionally, paleo-environmental data indicates that significant change in the
physical, vegetative and micro-mammalian environments took place at this time. While a
variet y of causes for these changes have been proposed, the net result o f the shitts to the
Sub-Boreal climatic regime was a decrease in the upper altitudinal limit for cultivation,
mostly affecting highland communities.

The combination of population dispersion throughout the Iower altitudes obvious
at the end of the late Neolithic, increased areas under cultivation in the low and
mid-altitudes and decreased productivity potentials for highland settlements,
would have meant that there would be Iess pasture available for domestic stock in
the lowland. Herds would have to be moved farther away from settlements in
order to find sufficient grme and forage. There is no need to hypothesize an
increase in herd size to account for this. If herd size was increased. it would onty
serve to make the situation more acute (Greenfield 1997: 8).
Transhumant pastoralism is an efficient response to the problem of less available
and predictable pasture. It encourages exploitation of minimally utilized highland zones.
less suited for agriculture. It is likely that members of the lowland and mid-altitude
communities would have been responsible for the colonization of these areas in order to
ensure continued access to these new and vital grazing resources for their stock. "The
highland settlements would also remain dependent upon Iower altitude settlements and
pastures to buffer the seasonal variability in resource in the highiands" (Greenfield 1997:

Conclusion

Even though pastoralism is still an important forrn of land use in many parts of
the world, little research has been conducted on its origins using archaeological methods
and data. Chang and Koster (1986: 97) highlight the need to investigate utilizing a full
range of archaeological materials and methods, including artifactual analysis, analysis of
features and spatial analysis in addition to the usual focus on zooarchaeological methods.
What they propose is a major undertaking.
The first step is a sound analysis of the zooarchaeological material of the region in
question. The cranial and post-cranial material from the central Balkans has been

thoroughly analyzed by Greenfield (1 986, 1988, 1999a). However, cranial materiai,
specifically the mandibles and teeth, were lurnped with the pst-cranial material and not
given the attention they deserve. These are the bone elements with the most sensitive age
data. This investigation seeks to cornplete the zooarchaeological analysis from the central
Balkans in southeastem Europe as the first step towards the complete evaluation of
prehistoric pastoralism from al1 lines of evidence provided by archaeological material
that Chang and Koster (1 986) advocate.

Chapter 3:
Previous Research on Origins of Transhumance Pastoralism in Europe
Introduction
Transhumant pastoralism has been a signifiant part o f the economy in the
Mediterranean and the Balkans. Many researchers (Halstead 198 1, Geddes 1983,
Greenfield 1986) agree that it was also an important element of the economy in
prehistoric times (Harding 2000: 138). However, the exact temporal ongins o f
transhumant pastoralism in Europe are still debated. Geddes (1983), focusing on the
Mediterranean environment, proposes that transhumant pastoralism appears at the
Mesolithic-Neolithic junction. Halstead (198 1, 1 990) suggests that it on1y appears with
the Late Bronze Age and Classical complex societies in the Mediterranean (Harding
2000: 138). Greenfield (1 986, 1988, 1991, 1999a) focusing on the temperate European

environment, hypotheses that transhumant pastoralism becomes a major element o f the
subsistence strategies in southeastern Europe only at the beginning o f the Post Neolithic,
that is, the Eneolithic and Bronze Age. A summary of the previous research conducted on
transhumance in Europe both within southern Balkans, with its Mediterranean
environment, and the temperate environment of the Northern Balkans is necessary.

Mediterranean Europe
Geddes (1 983) proposes that transhumant pastoralisrn appears at the MesolithicNeolithic junction. H e argues that it is likely that prehistonc hunters and gatherers and
early subsistence f m e r s would have easily incorporated domeaic migratory stock into
their seasonal exploitation o f iand and resources Tr-ce
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has played an important

role in modem and historic times in the Aude Valley of southem France. This region
provides classic geographic condit ions, varied reliefs and a diversity of
microenvironrnents, favourable t o the adoption of transhumance as a dominant economic
strategy (Geddes 1983: 5 1).
As the importance of domestic cereals increased through the Neolithic period,
most suitable agricultural land in lowland and middle altitude area was brought under
cultivation. Animal husbandry would have then becorne a competitor for land. Possible
solutions to this dilemma would have been to raise fodder for the domestic animals, o r to
open failow fields in the summer. However, the fist solution would have necessitated the
restriction of cereal production; the second meant restricting winter Pasture. Additionally,
in lowland areas, the available natural fodder decreases both in abundance and quality, so
that by late summer/early autumn, it is of little nutrition value t o domestic herds. "The
development of transhumant movements to upland zones would have developed as a
result of these constraints" (Geddes 1983: 52).
The faunal, geographical, and archaeological evidence fiom the Mesolithic sites
in the Aude valley indicate that ovicaprid transhumance began at this time with the
diverse exploitation of the lowland, middle altitude and mountain environments. Sm11
domestic herds of sheep were easily incorporated into the seasonal round of Mesolithic
groups. These domestic animals make up a small percentage of the faunal remains of
these sites (Geddes 1983: 58) in both upland and lowland regions. The subsistence
economy is still largely dominated by wild species including wild boar (Susscrofa
scrofa), red deer (Cervus elaphus)),
and the pyrenean i bex (Caprapyrenaica). The latter

became more cornmon as altitude increased. In conjunction with this faunal evidence, the

archaeological mat eriai and macrobotanical evidence suggest that these sites were
occupied on a seasonal basis (Geddes 1983: 57).
Several generalizations can be made about the Early Neolithic period in the Aude
valley. There is increased agicultural activity, including the appearance of cultivated
cereals and legumes and increased ovicaprid fiequencies compared wit h the late
Mesolithic. However, wild resources continue to be an importance element of the
subsistence economy. Wild boar is oflen as fiequent as the sheep/goat at al1 sites. "In the
upland sites, red d e r , roe deer, aurochs and ibex accompany the domestic animals"
(Geddes 1983: 59). Geddes (1983) examines a series of Early Neolithic occupations and
highlights the evidence of seasonal occupations concordant with transhumant movements
arnong upland and lowland sites.
The Grotte Gazel is a lowland site in the Aude Valley. Here, domestic sheep/goat

make up 50-60% of the Early Neolithic faunal sample. Wild boar remains are present but
are secondary in abundance to the ovicapnd remains. Although red deer and roe deer
were present in Mesolithic occupation layers, there are no remains found in the Early
Neolithic layers. Within the ovicapnd remains, it is interesting to note that foetal and
newborn lambs are numerous, with 60% of the sample slaughtered before the age of two.
However, there is no seasonally marked butchenng pattern- From this evidence it is
hypothesized that the site was occupied during the winter and the spnng lambing season.
Additionally, the proximity of arable soi1 suitable for the cultivation of cereals and
legumes suggest occupation for a greater part of the year (Geddes 1983: 59).
Abri Jean Cros is a middle altitude Early Neolithic site. Here, sheep/goat remains
constitute 34% of the faunal remains. In contrast to the lowland site of Grotte Gazel,

subadult/adult animals (54% of individuals) dorninate the sarnple. Animals aged less than
one year are rare and newborn larnbs are absent. Wild species, including wiid boar, red
deer and roe deer persist in considerable numbers. Sedimentological and macrobotanical
evidence suggests an autumn and spring occupation of the site.
In the upland site of Abri d e Dourgne, domestic sheep and goat make up 27 and
33 percent of the large mammals in Early Neolithic levels. Cattle and pig are also present,

but in limited numbers. It is likely that they played only a small role in the economy. Red
deer and roe deer are also present, making up 11-16 % of the faunal assemblage. The
faunal evidence, based mainly on the presence of frogs, suggests a summer occupation,
perhaps continuing into early autumn. Year-round occupation of the Upper Aude valley
did occur in historic periods. However, it required the cultivation of supplementary
fodder crops and the sheltenng of domestic stock fiom the ngorous winter cold, and so it
is believed this type of perennial occupation of upland areas was not occurring in the
Early Neolithic periods (Geddes 1983 : 61).
Together, these sites show that transhumance of domestic herds during the Early
Neolithic follows seasonal movements into heterogeneous middle and high
altitude environments for the exploitation of boar, red and roe deer, aurochs, ibex
and, undoubtedly, wild plant resources, by herding subgroups of an agricultural
society based in the Aude valley lowlands (Geddes 1983: 6 1).
In the final part of the early Neolithic, lowland sites show evidence of a mixed
herding economy, with remains from domestic cattle and pigs in addition to domestic
sheep and goat . However, the domestic ovicapnnes continue to dorninate the assemblages
of the upland sites. In the Middle Neolithic, these trends are intensified and the
archaeological evidence shows a reorganization of settlement and subsistence. Open air

villages are established in lowland and middle altitude areas, while upland areas show
special ized utilizat ion of rock shelters for transhumance (Geddes 1983: 52).

In addition to the faunal evidence discussed above, Geddes (1983) bases much of
his argument for the origins of transhumance at this time on the sedimentary and
palynological evidence. At roughly 4500 bc, rnidway through the Early Neolithic, these
lines of evidence provide signs of local deforestation, invasion of pioneer species, forest
regeneration and increased rates of cave sedimentation. These trends are wntinued in the
later Early Neolithic and into the Middle Neolithic as signs of environmental
modification associated with intensified animal herding and the cultivation of domestic
plant species. "The long term impact of ovicaprid herding on vegetation and soi1 may
well have transforrned transhumance fiom an advantageous agropastoral practice, into an
ecologicall y determined necessity" (Geddes 1983: 52).
Geddes (1983) does realize that this explanation for the ongins of transhumance
in a Mediterranean environment relies on several assumptions of prehistoric population
size and density, amount of area under cultivation, agicultural and animal husbandry
techniques and agricultural crop and meat yields. Al1 of these elements are difficult to
infer fiom the archaeological record. Additional problems with the model include the fact
that "mechanistic population - d i mate models ignore or drasticall y simpliQ the complex
interrelationships between population, resources and environment" (Geddes 1983: 52).
Given these l irnitations, Geddes extends the model for consideration.
In contrast to Geddes (1983), HaIstead (1 98 1, 1985, 1990) proposes that
transhumant pastoralism only appears with the Late Bronze Age and Classical complex
societies in the Mediterranean and is associated with large-scale economic specialization

of transhumance (Harding 2000: 138). The extensive use of upland pastures in a
m s h u m a m manner would not have ocaimd on a large scale until the development of
extensive agriculture (Halstead 198 1: 334). "Transhumant pastoralism tends to be
practiced oniy by flocks too large to be fed peredally in either the lowlands or uplands
and is dependent on Large sale clearance in both lowlands and uplands7' (Halstead 1990:
302). This requires that extensive blocks of fàilow land suitable for grazing be maintained

in lowland regions, as well as an urban market or comparable outlet for pastoral produce.
Halstead ( 198 1, 1985, 1990)argues that these preconditions existed only from the second
millennium bc (uncalibrateci radiocarbon years). Even at this late date, evidence of
extensive agriculture and sheep herding suggests that these practices may only have been
characteristic of land use under the direct control of the late Bronze Age palaces
(Halstead 1990: 302)
Halstead examines the archaeological and environmental evidence for Neoh hic
sites in Greece and proposes a mode1 of land use. Sites in the Early Neoiithic period were
small and relied on small scale gardening of both pulses and cereals with crop rotation
and regular manuring. Animal husbandry of domestic species including catîle, pig, and
sheep/goat was also practiced. In early phases, sheep/goat dominated the archaeological
deposits but decline in importance over time as cattle, and to a lesser extent, pig, become
most important. Subsequently, betweem the fourth and second millenium BC sheep/goat
once again came to dominate the assemblages (Halstead 1981: 322). Halstead interprets
the varying proportions of the different species as a "compromise between man's
changing needs and the suitability of each species to a changing environment" (Halstead
1981: 322). There is no evidence, which indicates an ideological preference for any

particular species. Additionally, the f m a f data indicates the preferent ial slaughter of
immature individuals, highlighting the exploitation of species for mat. As secondas.
produas were not yet an important element of the economy, no particular species is
considered of prime importance (Halstead 1981: 323).
Halstead's interpretation of the sealement and subsistence evidence for Neolithic

Greece has two important implications. The fint is that with an economy based on small
s a l e gardening, as he suggests, population pressures on available arable land would not
have been suficient to necessitate the colonization of agriculturally marginal areas or the
adoption of new econornic strategies. Settlement spacing in the Neolithic is interpreted as
a need for access to wild resources in bad years. Additionally, the broadening of the
subsistence base, to include such activities as olive cultivation, occurs for similar reasons.
Halstead suggests that settlement size has a p a t e r effect on patterns of land use.
lncreases in population size and corresponding increases in community size in the later
Neolithic and Early Bronze Age may have undermined the garden economy of the Early
Neolit hic and triggered the need to adopt new exploitation strategies (Halstead 198 1:
334). Again, as with Geddes (1983)- Halaead bases his interpretation on an increase in

population size occurring in the Late Neolithic and Early Bronze Age; an assumption that
is difficult to prove archaeologically.
The second implication of the Neolithic gardening system, proposecl by Halstead,
is that it removes the seasonal imbalance in the availability of grazing which is a modem
characteristic feature of arable lowland areas in the Mediterranean. The modest numbers
of cattle, sheep and goats in the Early Neolithic periods suggest that a combination of
stubble in the summer and autumn and fallow fields in the winter and spnng would have

provided suficient grazing resources for domestic stock (Halstead 198 1: 324).
Consequently, use of upland pastures in the summer cannot be assumed to be a necessary
progression associateci with animal husbandry in a country of rnarked altitudinal relief
(Halstead 198 1: 334). The development of pastoral economies in these early periods may
have been possible on1y in particularly favourable circumstances, specificall y w hen the
ability to exploit stock for their secondary products was acquired. 'Wowever, widespread
use of upland pastures is not likely to have occurred until the development of more
extensive agriculture with more m u e n t fallowing created a surplus of lowland winter
grazing" (Halstead 1981: 334).

Temperate Europe
Greenfield (1984, 1986, 1988, 1989, 1991, 1999a) has conducted archaeological
investigations throughout the central Balkans for the past two decades. The beginning of
the Bronze Age in this area saw widespread changes in land use, settlement patterns and
artifactual remains (Bankoff and Greenfield 1984, Greenfield 1986: chapter 1). His
earlier work (1984, 1986, 1988, 1989, 1991) focused on the paleoeconomy of the area
and the changing patterns of domestic animal exploitation utilizing zooarchaeological
analysis. The zooarchaeological evidence shows that t here was a reorientation of
subsistence practices to include secondary products only afier the Neolithic. Greenfield
(1986, 1988, 1989, 1991) has linked these changes with shiîts in animal husbandry and
exploitation, specifically with the adoption of transhumance in the Post Nedithic. There
is there is no evidence for the transhumant movement of herds in the Late Neolithic.

Recently, Greenfield (1999a) has proposed specific hypotheses on how the
un>archaeological remains may be used to investigate the origins of transhumant
pastoralism within a temperate environment, specifically at sites in the central Balkans.
These hypotheses are given substantid attention here, as this investigation utilizes data
fiom the same region, seeks to test the specific hypotheses using additional data, and
build on the conclusions put forth by Greenfield.
As discussed earlier, some researchers (e.g. Geddes 1983) have proposed the origins

of transhumant pastoralism during the Mesolithic as an extension of the seasonal
exploitation of highland and lowland areas by hunter-gatherers. Domestic stock were
simply integrated into the already existing economy and mobility pattern. However,
archaeological evidence f?om eastern and central Europe indicates minimal exploitation
of agriculturally marginal areas of the highlands during the Neolithic (6500-3300 BC)
(Greenfield 1999a). These areas were not extensively utilized until the Eneolithic and
Bronze Age (3300- 1000 BC). Colonization of these areas includes "the widespread
adoption of transhumant pastoralism as part of the overall domestic animal management
strate&' (Greenfield 1989: 37).
The transhumant movement of domestic stock is predictable in a mountainous
temperate environmental zone. The herd will move into highland pastures in the early
spring, swn aAer lambing/calving occurs and retums to the lowlands dunng the autumn.
In a subsistence economy, the age groups that are slaughtered in the highlands and the
lowlands will be different.

Excess very immature (infants and juveniles 0-8 months) individuals would be
culled from the herds while they are in the highlend pastum. Once the herds have
retumed to the lowlands, the youngea whort is at least 8 months old and would
represent the selective core of the herd's reproductive potential. In the lowlands, it
would be the excess sub-adults and sdults who would be selected for differential
slaughter, since there are no juveniles or infants present. Excess sub-adults and
adults would be brought to the settlement for slaughter in increasing numbers as
stored agricultural surpluses and wild food dwindle during the winter. As a result,
the age structure within the harvest profiles from highland and lowland
settlements should be complimentary (Greenfield 1999a: 19).
This hypothesis may be supponed if it can be demonstrated that herds were
largely absent fiom the region for pait of the year. Conversely, the nul1 hypothesis would
be accepted if herds can be s h o w to have been resident year round in the highlands.

A major wmplicating factor to this general hypothesis will be the economic usage
or herding strategy of the domestic herds. Production strategies, that is, whether the
domestic animais were utilized for pnmary products, such as meat, or whether they were
utilized for secondary products, such as milk, traction, wool or hair, will be reflected in
the harvest profile derived fiom the data. The harvest profile is the distribution of age at
death for a species (Payne 1973; Hesse 1982). The use of harvest profiles for the
examination of exploitation strategies has several advantages over other methods. First,
species frequencies in faunal samples are subject to taphonomic biases. Second, it is
nearly impossible to reconstmct the original herd structure. Finally, the goal for
archaeologists is to determine the ways the animals were managed. The harvest profile
will reflect the different exploitation strategies, as "the different age and sex groups will
be slaughtered by herders according to the type of products they wish the herd to
produce" (Greenfield 199 1: 170).

Payne (1 973) onginally developed the different W e s t profiles. When herds are
utilized primarily for meat, the profile consists of mainly young individuals, as the young
males are killed as soon as they reach optimal weight gain (Figure 1). Only a few are kept
for breeding. For rnilk production, the surplus breeding stock is slaughtered as s m n as the
milk yield is not affected (Figure 2). If wool or hide production is emphasized, adult
animals, regardless of se? are kept for production (Figure 3).

Earlier research by Greenfield (1986, 1988, 1989, 1991) has shown that secondar-y
products exploitation of domestic animals became a major feature of European
subsistence in the earIy Post Neolithic. As the data for this investigation covers periods
from the Neolithic to the Early Iron Age, it is believed that harvest profiles from early to
late Neolithic sites will show a focus on primary products. However, as the advent of
transhumance is hypothesized to occur at roughly the same time as this shiR to secondary
products, this diversified economic focus will complicate the general hypothesis for the
ongins of transhumant pastoralism in southeastem Europe. Consideration of the use of
secondary products of these herds is a factor, which cannot be ignored in this region.
Greenfield (1999a) breaks d o m the general hypothesis presented above into two
more specific hypotheses in an effort to elucidate the origins of transhumance in
temperate Europe utilizing zooarchaeological data and to distinguish between the
different production strategies of the settlements in the region. In hypothesis 1, Greenfield
(1 999a) presents two situations where there would be no significant differences between

the harvest profiles between herds fiom the same or different altitudinal zones:
a) if herds were resident year round within a region and each herd is exploited
for similar products;

b) if similar specialized or mixed svategies were pursueci by herders in each
region and these herders were economically independent of neighbouring
areas.
However, problems in interpretation arise when herders in each region pursue different
arategies. This results in differing herd harvest profiles between regions, depending on
the nature of the productive strategy employed. This observation necessitates the
breakdown of the main hypotheses into severai more specific sub-hypotheses in an effort
to identie the productive m e g y employed.
Sub-Hypothesis 1A has several sections which each deal with the possible

specializations in animal exploitation strategies +.thin an exchange system. When
secondary products, such as milk, are emphasized (1A 1),two types of zooarchaeological
assemblages may be found, each with different herd profiles. The first type of assemblage
will be found at sites where the animals and their products are produced, while the second
is found at sites where these animals a d o r their products are consumecl. In the
production sites, it is assumed that excess stock were not slaughtered on site, but instead
were exchanged for other products needed by herding communities. As an animal reaches
mahirity, its value begins to decrease and the available retum is l e s . As a result, in
herding sites, one would expect to find the age classes of animals with the Iowest
exchange value to the herders, that is, the assemblage will be dominated by adult animals.
In economies based upon specialized exchange, it is expected that the byproducts of
domestic stock would be exchanged for agricultural products by herders. In contrast, in
non-herding sites, inhabitecl by sedentary agriculturalists, the harvest profiles should be
dominated by the animals with the highea exchange value (immature, with more infantile

and juvenile than sub-adult). T r o m a regional perspective, the harvest profiles would
begin to resemble those quantified by Payne (1973) in which the percentual proponion
between infants/juveniles, sub-adults and adults respective1y is 60: 10:300%'' (Greenfield
1999a: 2 1).

Sub-bypothesis 1A.2 details econornies focused on the specialized production of
pnmary produas such as meat. Here, the goals of the herders differ fiom those who
produce swûndary produas. As above, the economic value of animals declines as they
reach matunty. The ukimate objective of herders producing mainly m a t , is to wait as
long as possible before exchanging or selling their stock in order to denve the maximum
economic benefit. While herders producing milk would exchange mostly juveniles and
infants, as they actively interfere with milk extraction, in a meat producing situation a
larger proportion of the exchanged animals would be sub-adults. This results in the

harvest profiles fiom herding sites being dominated by adults. As in the milk pattern, the
younger age classes would be found dominating the harvest profiles in sedentary
agricultural sites. However, this production strategy can be distinguished by the regional
harvest profiles, which may approximate 30:40:30%, due to the greater numbers of
subadults involved in exchange (Greenfield 1999a: 2 1).
Greenfield's Sub-hypothesis 1A.3 presents a more readily identifiable production
strategy, that is the specialization in wool production. A much greater proportion of
animals are slaughtered only during adulthood. As a result, the optimal harvesting
strategy for suïh herds is 30: 10:60%. As with the strategies discussed above, it is
expected that any excess immature animals would be used for exchange, and so the
harvest profiles of herding sites would be dominated by adults. The striking difference

here7 in contrast t o the other alternatives presented above, is in the harvest profiles of the
more sedentary sites where the excess aduhs would eventually be slaughtered. The
increased number of adults would come t o equal, or even exceed the younger
age categories in the harvest profiles.
The m o a fomplex situation, is found in economies which are dominated by
specialized exchange, in which both milk and meat are produced (Sub-Hypothesis 1A.4).
Unfortunately, the harvest profiles expected in such a situation cannot be adequately
diainguished fiom those that have a focus on milk production. This is due t o the fact that
al1 of the products (both pnmary and secondary) would be produced for exchange. in the
herding sites, only adults would be slaughtered for consumption as the least valued age
class. 'Yirîually al1 of the younger age classes wouid be used for exchange purposes. As
a result, it would be extremely dificult to detect whether harvest profiles fiom sedentary
settlements were indicative of mil k or milWmeat production strategies" (Greenfield
1999a: 21).
It is also necessary t o consider a subsistence economy in which productive
specialization, established exchange networks and transhumance are not elements of the
economic pattern. In this case (Sub-Bypothais 18) one would expect to find
insignificant differences in animal production strategies between settlements. 'Warvest
profiles should be relatively similar between settlements within the region, since al1 age
groups would be exploited for a variety of products" (Greenfield 1999a: 22). Again, it is
necessary to fùrther divide this sub-hypothesis in order to deal with the situation of
secondary products exploitation.

1B.1 Harvest profiles in settlements that emphasized secondary product s, such

as milk, should show a 60: 10:30% (infantile and juvenile: sub-adult: adult)
distribution. A focus on wool production is not considered here. Full
specialization in the exploitation of herds for wool is considered unlikely
in these periods. The adult sheep population kept for milk production
would likely have satisfied the demand for wool in rnost mixed
subsistence communities, particularly in the absence of market exchange
systems.
lB.2

"If primary products ( e g . m a t ) are emphasized in production strategies,

harvest profiles in each local settlement should show a 30:40:30%
distribution" (Greenfield 1999a: 22).

1B.3

Ln a mixed subsistence economy, where both primary and secondary
products are utilized, a more balanced harvest profile results, with an even
balance between infantdjuveniles and sub-adultladults. The more general
economic strategy de-emphasized the role of any single age class as the
optimal culling patterns for particular products are balanced out. No single
age class is culled more fkquently than any other is (Greenfield 1999a:
22).

The second major hypothesis considers a transhumant pattern where local
subsistence economies are linked into a larger inter-regional system. It is expected that
complementary h m e s t profiles will be found at highland and lowland sites. The
movement of the herds into the highlands in the summer makes the animals unavailable
to the lowland inhabitants during that part of the year and vice versa. This is perhaps best

illustrated with an example. ifcattle are moved in a transhumant fashion animals less
than six rnonths old would be poorly represented in lowland settlements, because calving
would take place soon before or &er the herds are moved to the highland pastures for the
s u m e r . These animals would not retum to the lowlands until the end of autumn. At this
tirne, these calves have grown and are now pari of the next age group, that is 6- 12
rnonths.
This being stated, dificulties in interpretation arise when secondary products are
considered- How is one to detennine whether complementary harvest profiles indicate
utilization of secondary or primary products? In order to answer this question, hypothsis
two is further broken down into sub-hypotheses. A focus on pnmary products is

considered, as well a s a focus on milk production and a mixed subsistence pattern,
incorporating both pnmary and secondary products. A focus on wool production is not
considered here, as at t h time in prehistory, "it is considered unlikely that wool
production had yet developed to such an advanced state to necessitate special herds"
(Greenfield 1999a: 24).
A. If exploitation strategies focused on primary produas, in other word meat, the

highland harvest profiles would be dominated by juvenile and younger age
categories. As a result, these age classes would be notably absent fiom lowland
assemblages, where sub-adult and adult classes would dominate the assemblage.
B. If herd production strategies were focused on milk production, the

complementary pattern in the harvest profiles is similar t o profiles generated by a
focus on primary products. As above, juveniles and the younger age classes would
again dominate the highland assemblage. Eiowever, herds that focus on milk

production tend to have srnall percentages of sub-adults. As a result, adults would
dominate lowiand assemblages.
C. "If productive strategies included both prirnary and secondary products (meat,

wool and milk), then less clear cut differencesbetween highland and lowland
harvest profiles rnight be evident" (Greenfield 1999a: 24).
Greenfield's previous research on transhumance in southeastem Europe utilizes
zooarchaeological data collected fiom the Balkans over a period of more than two
decades. The analysis consists of three-pole graphs where the respective percentage of
the three age cohort variables are dculated and graphed. Infantile and j u v e ~ l eclasses
are grouped together as very immature for this analysis, and so, the three variables are
very immature, sub-adult and adult. The analysis (Greenfield 1999a) shows that the Post
Neolithic data fits the expectations for a transhumant pattern, while the Late Neolithic
sites do not. More specifically, the analysis predominantly supports Sub-Hypothesis 2C,
that is, the exploitation of herds (cattle and ovicaprines) for both prirnary and secondary
products.

Conclusions

It may appear that an abundance of work has already been done on the origins of

transhumant pastoralism, particularly in the temperate European environment. What is
the need for more? There are several ways that the present research will serve to build on

and complement the previous research. First, in Greenfield's previous research ( 1986,
1988, 1989, 1991), the focus has been on the use of gross age classes, which lump
together pst-cranial material, mandibular, maxillary and loose teeth data. Many

researchers (e.g. Payne 1973: 284; Crabtree 1982) would argue that mandibular data
provides the most accurate age information for archaeological material as it is less

affecteci by differential preservation and tecovery. It is time that this material was given
the attention it deserves
This study will provide a full analysis of the tooth Wear and eruption data, but also

will expand the regional coverage of the study area with a larger sample of sites than
previously atternpted by Greeniïeld. Finally, it is hop& that the application of a new
technique, specifically thin sectioning, can provide some additional information to the
question of the origins of transhumant pastoralism.

Chapter 4:
Regional Environment
Introduction
An important factor in the consideration of the origins of transhumant pastoralism
in any geographic area is the regional environment. 1s transhumance a viable and
productive economic strategy for that area? Would aspects of the regional environment
affect or encourage its adoption as a dominant economic strategy? Before we can begin to
answer these questions, we must first precisely define the area of interest. Then we must
look at the regional environrnent including topography, climate and vegetation in order to
consider the viability of transhumant pastoralisrn within this area.
The area of interest for this investigation is cornmonly referred to as the central
Balkans (Figure 4) (and sometimes, northern Balkans). It is an arbitrary division that has
no defining topographic, geographic or political borders. It can be defined to include
Serbia and the Vojvodina, northwestem Bulgaria and southwestern Romania (the Banat
and Oltenia) and is a region of varying topography and environrnent (Greenfield 1986:
36). Specifically, it lies within the Middle Danube Drainage and is the region
encompassed within the arc of the Carpathian, Julian and Dinaric Alps and the mountain
ranges of eastern and central Serbia. The boundary to the east is where the Danube passes
through the Iron Gates (Ehrich 1965: 407; Greenfield 1986: 36). The Sava River forms
the western boundary of the region while the Danube marks the northeast limit
(Greenfieid 1986: 36).
The topography of the central Balkans displays great variation within a small
area, and includes the flat plains of Pannonia, the rolling hills of Serbia, the low
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mountains of western Serbia and the high mountain areas of Bosnia. Local climate is
greatly influenced by this variation in landforms, and can be described as transitional
between the arid Mediterranean climate and the more temperate climate of central Europe
(Figure 5) (Greenfield 1986: 36).
Climate and plant and animal cornmunities take on different characteristics not
only in a general N-Sgradient but also do so with increasing altitude.
Neighbouring valleys ofien exhibit very different combinations of regional
environmental variables, yet retain the general pattern of environmental diversity
within the area as a whole (Greenfield 1991: 162).
It is important to realize that the vast geographic area covered in combination
with the extensive mountain ranges have created several micro-regions within the BaIkan
Peninsula. These are:
1. Central Serbia and the Morava Valley

2. The Pannonian or Northem Plains
3. Eastern Serbia and the Iron Gates
A transhumance strategy within this area would allow for the productive

exploitation of the variety of resource areas. Prehistoric peoples had a wealth of
environmental and ecological knowledge of a variety of plants and animals, which
enabled successfiil adaptation to a variety of conditions (Flannery 1965: 125 1). The
adoption of transhumant pastoralism would have offered a viable strategy in order to take
full advantage of the variety of micro-environments created by the topographie and

climatic variations within the northem Balkan area. Additionalty, cultural factors may
have played a significant role in the adoption of transhumant pastoralism. As agricultural
practices requireà more arable land, the movement of domestic herds may have been a

practicai response to changes in settiement patterns and restriction of pasture for domestic
stock in lowland areas.

in this investigation, the adoption of transhumance is hypothesized to have
occurred at the Late NeolithidPost Nedithic boundary. This juncture coïncides with the
end of the Atlantic climatic optimum (ca. 3300 BC), when signiticant climatic changes
also occurred (Greenfield 1986: 36). These climatic shifis affecting the physical,
vegetative and micro-mammalian environrnents possibly provided an additional impetus
to the adoption of transhumance as the dominant economic strategy. It has long been
recognized that climatic change bas important effects on human history and that hurnan
settlement responds to environmental conditions (Harding 1982: 2).

Landforms

wwF?PpkV
The central Balkans is characterized by extreme topographic compiexity and there
are no ngid topographic boundaries that clearly define the extent of the region. A

diversity of environmental conditions exists in both the highland and the iowland areas.
Some highland areas are heavily forested, while others lack heavy forest wver. Lowland

areas may be marsh-like while others are well-drained (Greenfield 1986: 35).
'The word "Balkan" is of Turkish ongin and denotes ". . .a chah of mountains"
(Greenfield 1986: 36), and is an accurate descriptive word for the region. Several major
mountain chahs dorninate and divide the Balkan Peninsula into the major vegetation and
climatic divisions that characterize the region. Perhaps the m o a important, and the one
from which the area derives its name, is the Balkan range (or the Stara Planina in

Slavonic). This mountain range is related to the Carpathian system which forms an
inverted 'S' as it curves through southeastem Europe. "The main part of the curve is in
Romania and circles around the Transylvanian basin" ( G o t t m a ~1969: 505). The
Carpathian range is intempted by the Danube at the Iron Gates. South of this division, is
the Balkan mountain range which curves to the east and south of the Lower Danube. The
northem dope o f the Balkan range descends steeply to the low and flat Danubian Plain,
while the southern slope is a complicated system of highiands and ranges that occupies
almost the entire Balkan PeninsuIa (Gottrnann 1969: 505).

Ln the northwest of the region is a system o f ranges and plateaus that appear to be
an offspnng of the Italian Alps. These ranges extend fiom Slovenia and Macedonia
(Greenfield 1986: 37) d o n g the Adriatic Sea and are often called the Dinaric Alps
(Gottrnann 1969: 505). Steep cliffs overlook small plains in the lowland areas along the
Coast. Inland are a series of valleys and basins where altitudes range from roughly 300
rneters to 650 meters while extensive plateaus are found above 1300 meters and even
2000 meters (Gottrnann 1969: 505).
A third mountain range, which adds to the balkanization or division of the region

into sectors, is the Rhodopian massif It extends into southeastern Serbia, Macedonia and
Bulgaria (Greenfield 1986: 37). This range mns roughly fiom east to West to the Black
Sea (Danta and Hall 1996: 15).
The Balkan Peninsula is in an environment of complex tectonic activity. There are
numerous fault, fold and joint systems that influence the relief o f the region. Steep rugged
slopes are the dominant features of the landscape, especially along the wateways.
Additionally, the predominance o f limestone especially in the western half of the

peninsula has a great effect on landform development in the area. Limestone is porous
and easily eroded. This causes abundant subsurface solut ion weathering which creates the

karst topography characteristic of this region. Features of this type of landscape include
underground caves, travertine terraces sinkholes, dolines and poijes. Dolines are closed
hollows larger than sinkholes. These can combine to f o r m p d j e , large flat areas that can
extend for several kilometers and are ofien the only viable agricultural land in
mountainous areas @anta and Hall 1996: 16).

Rivers
The various nvers of the region cross cut the major mountain ranges of the region
and play an important role in placing boundaries between areas. The Sava River in the
west and the Danube in the northeast have been the traditional geographic Iimit beîween
the Balkans and central Europe. At the same time, the major river systems and their
tributaries are essential in communication and movement through the mountainous,
forested and marshy areas of the region from prehistory to the present (Greenfield 1986:
36).

North of the Dinaric Mountain divide, al1 of the rivers and streams flow into the
Danube (Greenfield 1986: 361, which flows south from Hungary to Belgrade and empties
into the Black Sea. Along the way, it forms the borders beîween Serbia, Rornania and
Bulgaria. Major tributaries of the Danube systems include the Tisza and Maros that flow
southwards fiom the Carpathians, the Morava which flows northwards fiom Kosovo and
southern Serbia and the Sava and the Drava which flow northwards and eastwards,
respectively, fiom the Dinaric and Julian Alps (Greenfield 1986: 36). The Sava also has
several important tributaries including the Drina, Bosna and Una. Other important rivers
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in the region include the Nerctva, Vardar and Martisa. Only the Danube and the Vardar
are capable of supporting major water transport, as the others are too shallow, rapid or
rocky to allow for d e passage of even srnall b a t s . While the river system in the Balkans
is extensive, there are few large lakes in the region (Darita and Hill 19%: 16).

Vcgctat ion

The vegetation of the Balkan region is varied. Grasslands and mixed forests
predominate in the plains. Coniferous forests are found at higher elevations while scmb
forests cuver the coastal areas and the more southerly portions of the peninsula.
Throughout the mountainous regions of the area, vegetation is sparser due to the
limestone environment and its associated karst topographie féatures. Additionally, the
soils that cover the limestone are oAen acidic. In wntrast, the soils in the plains and river
valley s are generally deep and fertile. Consequently, agriculture is limited to these
lowland areas in much of the region (Danta and Hill 1996: 16).
Having discussed some general characteristic of the environment of the northern
Balkans, it is important to redire that the vast geogniphic area covered in combination
with the extensive mountain ranges have created several micro-regions within the Balkan
peninsula. These are:
1. Central Serbia and the Morava Valley

2. The Pannonian or Northem Plains
3. Eastern Serbia and the Iron Gates

Central Sabio and the Moiraya V i t q

The Morava is an extensive and important river system that is part of the Middle
Danube Drainage Basin. It is split into a southeni (the Juina) and a western branch (the
Zapadna) and drains a large area south of the Danube. North of Ni&the western and
southern branches converge to f o m the Lower Morava that empties into the Danube near
GoIubaC. While the river meanders within a zone only three or four kilometers wide, the
river plain is extremely wide (over 16 km) and flat. Fertile areas are found near the river,
as flooding is common. The rest of river plain is reiativeiy dry (Greenfield 1986: 38).
Abundant forests covered the hills and mountains bordering the Morava valley in
prehistoric times. These were the focus of extensive clearing in prehistoric and historic
times, and so little remains today. However, the soils are very fertile and today are under
cultivation. The main crops include com, sunflowers, wheat, alfa1fa, vines, vegetable, and
h i t orchards. A continental climate characterizes the area. Rainfall (roughly 640 mm
annually) is evenly distnbuted throughout the year, and in combination with the water
retentive soil, f m i n g is possible without the use of irrigation (Greenfield 1986:39).
To the West of the Lower Morava is a region calleci the Sumadija, the northem
most extension of the Dinaric Alps. This is an area of high altitude (1000metres) that
decreases as it descends into the foothills and tenaces of the Pannonian Plain (200-300
metres - Greenfield 1986: 41). It is within this region of central Serbia that the following
sites discussed in this thesis are found (Le. Blagotin, NovaEka cuprija, Petnica, Sarina
Medja, Vrbica and V e h a Mala are found - Figure 6 ) .

ï3e Pannonian or N d e r n PI&s
Pannonia, as the plains north of the Danube-Sava iine are called, is also known as
the Great Hungarian Plain (Greenfield 1986: 4 1). It is located north of the Danube and
Sava Rivers and is surrounded by the Carpathian, Dinaric and Alpine Mountains. As part

of the Middle Danube Basin, the Pannonian plain is characterized by the extensive river
system including the Sava, Drava, Tisza, K m s , Mures and Tirni9 Rivers. Pannonia
extends into Croatia, Serbia, Rornania and Hungary (Greenfield 1986: 42).
Pannonia is an area of low, flat relief and lies between 100 and 200 metres above
sea level. The floodplains of the rivers are wide and are bordered by low terraces and

plains. The lowland areas experience h u e n t and devastating flooding (Greenfield 1986:
42). There are extensive permanent and seasonal marshes that are impassable and

unusable for agriculture (Barker 1975 : 100; Greenfield 1986: 42). The annual
precipitation is 600-700 mm and increases slightly as one moves westward (Furlan 1977).
Soils are predorninantly loess deposits, although small areas of alluvial and brown
forest soils are found. Today, some lowland areas are used for agriculture. Additionally,
some mixed oak forests are found in the higher elevations. On the upper terraces, pine

and spruce dominate the vegetation (Greenfield 1986: 42). The sites of Foeni-Salas and
Opovo are located within this region (Figure 4 and 6).

Eastern Serbia a d the Iran Gates
This area can be further divided into three main physiographic areas. 1) the
Balkan Mountains of eastem Serbia; 2) the ïron Gates region and 3) the western edge of
the Dacian Plain (Greenfield 1986: 43).

The Balkan Mountains are an area o f jagged, broken relief They are highest in
the south, generally more than 2000 metres, decreasing to roughly 1000 metres in the
north. in the north, while still mountainous, the relief is gentler and broken up by various
rivers and streams. Settlement in the northem part of this region appears to be restricted
to a series of small isolated basins that provide the only areas suitable for agriculture. The
basins to the south are larger and more contiguous (Greenfield 1986: 43).
The Iron Gates is a series of gorges that connect the Pannonian (or Hungarian)
Plain and the Dacian basin. It is a corridor formed by the Danube cutting through the
Carpathian and Balkan mountain range. While the mountains on either side of the river
are steeply sloped, small basins where the river widens offers areas appropriate for

settiement.
The Dacian basin is found where the Danube emerges fiom the Iron Gates, east of
the arc of the Carpathians. Here, the Danube changes to a north-south orientation and the
relief of the area is much more subdued. The site of Livade is found in this region (Figure
6) (GreenfieId 1986: 45).

Climate

There are two major climatic zones found within the Balkan Peninsula (Figure 5).
They are:
1. The Mediterranean (and Mediterranean Transitional) Zone, which includes the

regions of the southern Balkans (Dalmat ia, Macedonia, Greece, southern
Bulgaria and the southwestern Black Sea Coast);

2. The Continental (temperate) Zone - this includes al1 countries north of the

regions detailed above. This is a temperate climatic zone. This zone can be
divided into two subzones:
a. The Humid Continental Warm Surnmer Zone, which includes the
northern Balkans (Serbia, norîhwestern Bulgaria and southern
Romanis); and

b, The Humid Continental Cool Summer Zone, which is found to the
north, closer to central Europe (Greenfield 1986: 35).
The area of investigation lies within climatic zone 2a. It can be describeci as a
southern temperate clirnate (similar to that of central Europe) that retains features of the
more arid Mediterranean clirnate zone to the south (Greenfield 1986: 35). The climate
varies throughout the region as a fiinction of altitude and proximity to the two
neighbouring clirnatic zones. in general, the climatic pattern is continental with very cold
winters and very hot summers (Figure 5) (Greenfield 1986: 45).

Tempemture
Throughout the region, July is the warmest month of the year, while January is the
coldest. Temperatures vary in the different regions due to variability in altitude and relief
In general in the nonhern Surnadija, the average summer temperature ranges from 20-25
degrees centigrade, while the average winter temperature ranges from 0-2.5 degrees. In
the Vojvodina, July temperatures can reach as high as 35 degrees centigrade, in
combination with high humidity. North of the Sava River January temperatures can fa11 to
as low as -1 5 degrees centigrade. In the interior of the Balkan Peninsula winter

temperatures are slightly warmer, mging fiom - 15 to - 10 degrees centigrade. "The
difference between winter minima and sumrner maxima over the area is generally
between 50 to 55 degrees centigrade" (Greenfield 1986: 46). The most extreme
temperature range is found in the Banat (eastern Vojvodina) where July maxima may
reach 42 degrees centigrade and February minima may reach -1 2 degrees centigrade
(Greenfield 1986: 46).

RecîjIit4n-on

The region is characterized by a continental raidall pattern, where the highest
levels of precipitation fa11 in the summer (June) and the lowest levels fdl in the winter
(February). There is little variation in precipitation levels throughwt the region over the
course of the year and seasonal variations are not as extreme as in the Mediterranean
areas further south. The majority of precipitation (nearly one-ha1f) fd1s between Apnl
and July and the number of days with rain is high, ofien more than 150 days. This pattem
generally ensures adequate water throughout the agricultural growing season, although in

some areas, a hi& evapo-transpiration rate exceeds precipitation (Greenfield 1986: 46).
Again, as with temperature, the various microenvironments Vary in the amount of
precipitation that they receive. The annual mean in the Sumadija is between 600 and
1200 mm, the Banat receives sornewhat less (600-700 mm) and the Iron Gates region

receives the highest levels, between 800 and 1200 mm (Greenfield 1986: 46).
As temperatures begin to drop in the late fa11 and early winter, precipitation

begins to fa11 in the form of snow. While the earliest fiost can occur as early as the end of
September, the average date is October 2 1a. Snow accumulations occur h m January to

March. 'The last f i o a generally occurs around April 13th ahhough it has been recorded
during the first week of May. The amount and timing of f i o a and snow is largely a
fùnction of altitude7' (Greenfield 1986: 47). In the uplands, snow accumulations can often
remain for long periods and would have had significant effect on settiement and
occupation, as movement would have been inhibited (Greenfield 1986: 47).

Environment and climate in the Balkans during the N d i t h i c
The Neolithic period is characterird by the spread of agriculture throughout
Europe and corresponds with the w a . moist Atlantic phase (ca. 6200-3300 BC),
dominated by a warm, maritime climate. This period was distinguished by w m , wet
winters and cool, wet summers (Butzer1971: 53 1). The climatic optimum is reached at
the very beginning of the Atlantic penod followed by a decrease in temperatures
thereafter (Kordos 1978a: 224). During the climatic maximum, the average July
temperature for Hungary ranged fiom a high of about 1go C to lows of 16" C toward the
end of the period (Greenfield 1986: 55). Annual precipitation levels reached a peak at
about 5700 BC then decreasing towards the end of the Atlantic (Kordos 1978a: 227).
The abundance moisture enabled maximum deciduous forest growth and spread,
roughly 200-300 rneten higher in altitude than today with dramatic increases in arboreal
pollen throughout the Lower Danube drainage. Pine and spruce species dominated the
upper altitudes, while oak, hazel, birch and spruce were common in other areas,
dependent on soi1 type. Loess plateaus were dominated by steppe-grasses. Dry grassland
conditions appear and spread during this period as well (Greenfield 1986: 55).

While minor wld fluctuations ocairred throughout the Atlantic period changes in
temperature were slight. However, the last five hundred years of the period is
characterized by a rnuch "sharper oscillation toward a colder climate" (Greenfield 1986:
55). Changes towards the end of the period include a reduction of the altinidinal extent of

the forest as spring and s u m e r temperatures are coder and froas arrive earlier in the
fa11 (Frenzei 1966: 106). Winters also becorne cooier. Elm and ivy species deciine in the
pollen spectra and spnice forests are replaced alpine meadows (Frenzel 1966: 103). The
height of this cold period was reached at 3200 BC. This was followed by rapid
improvement of the areas' climate shifting towards a more pronounced continentality
(Frenzel 1966: 106).

Anthropogenic envimamental changes during the Neolithic

It is also important to consider human action on the environment. While
agriculture moved into southeastem Europe at roughly 5900 BC, the human effects on the
environment were not immediately apparent. Recent paieoecological research (Willis and
Bennett 1994: 327) indicates that the first indication of anthropogenic change on the
landscape occurs between 6000 and 2500 BP. As agriculture and animal husbandry
practices developed throughout this period, the increased proportion of cattle and
sheep/goat would have caused progressive disturbances of the vegetation by humans.
While this was a gradua1 process there would be long-term environmental effects
resulting fiom continuous animal and human exploitation of vegetation with ruthless
forest clearance for cultivation and the collection of fodder for domestic anirnals. These
interpretations are supported by the faunal data that show the increase in the proportion of

domestic species within assemblages (Halstead 1981 : 324). Additionaily, pollen diagrams
indicate extensive manipulation of the ecosystern throughout the Neolithic period
(Nandris 1976: 550; Greenfileid 1986: 266). Even if one takes a highly conservat ive view
of the magnitude of the climatic changes at the Atlantic to sub-Boreal transition when
these are combined with the human actions of deforestation and cultivation over the
course of the Neolithic, they undoubtedly contributed to ecological changes dunng the
Bronze Age (Greenfield 1986: 266).

Environment and climate in the Balkans during the Post Neolithic
The transition fiom Atlantic to sub-Boreal times (3400 to 3000 BC) is

characterized by a climat ic trend of graduai cooling (Frenzel 1966: 99; Butzer 197 1 :
530). There is a shift to a more continental climate and is characterized by increased
dryness as cornpared with that of the preceding Atlantic period (Frenzel 1966: 99).
Climate was significantly cooler (Kordos I978b: 153) with an increase in fiequency of
temperature oscillations. Winter temperatures decease w hile surnmer temperatures
increase slight ly . While average July temperatures for Hungary at the beginning of the
sub-Boreal demonstrated highs of roughly 16OC, these decreased to lows of roughly 1SOC
towards the end of the period (Kordos 1978a: 224). Annual precipitation levels are at
their lowest levels of the post-Glacial period at the beginning of the sub-Boreal (Kordos
1978a: 226). These interpretations are supporteci by evidence fiom both vertebrate

remains (Kordos 1978:153) and palynological evidence fiom the northern Balkans
(Frenzel 1966: 99; Butzer 197 1: 530).

Fossil molluscan evidence tiom eastern Moravia dated to the end o f the Atlantic
period show that species characteristic of forest-steppes or open forests increased steadily
while those mollusc species adapted to lakes, ponds and other moist environments
decreased at this time (Frenzel 1966: 1 18). This data presents evidence o f a worsening of
the water budget, with reductions in the availability o f water (Frenzel 1966: 1 16).
Changes in forest composition occurred as palynological evidence indicates a
decline in elm and ivy pollen specmi (Frenzel 1966: 100) and in increased dominance o f
oak and beech (Butzer 197 1: 5 3 1). Several smaI1 climatic fluctuations take place, with

marked rainfall fluctuations (Greenfield 1986: 56).

Anthmpogcnic environmental changes durhg the Post Neolithic
The patterns o f deforestation and increasing cultivation established in the
Neolithic caused greater anthropogenic changes to occur during the Post Neoiithic period.
These included geomorphological and pedological changes particularly in the formation
o f mils at the end o f the Neolithic and in the Early Bronze Age, caused mainly by erosion
fiom the hills and deposition in the

la in. These are seen as mainly man-induced

due to

reduced vegetation cover and impeded drainage. This resulted in a reduction of areas
suitable for cereds in the lowlands and resulted in the abandonment of tell sites, which
had been occupied for significant periods of time. These settlement shifts were the result
of the reduction of environmental possibilities (Nandris 1977: 206). Analysis o f
sediments has been conducted in Mediterranean countries in order to provide data on
processes of deposition and erosion in the past. Erosional processes in these areas caused
shifis in settlement with an increase in settlements in the valley bottoms. "Sediment

analysis suggest that misuse o f the landscape in some Mediterranean areas dates back
five miliennia, to at least the Early Bronze Age" (Renfrew and Bahn 1991: 205) through

a wmbination of deforestation and intensive agriculture.

Transhumant pastoralism as a response ta climatic change
There is a correlation between a specidization in a pastoral form of production
and a range o f ecological factors. While these factors may serve to effect ive1y lirnit the
eficiency of agricultural production, this is not tnie in al1 areas and does not lead directly
to the adoption of pastoralism (Bonte 1981: 34). Often, particularly in temperate
environments, ecological conditions may not be directly limiting agriculture; rather, the
combination of climatic and vegetative factors simply presents pastoralism as an equally
viable economic strategy.
.4rchaeological and climatic investigations in the Deccan in India have shown
that societies have reacted to climatic change with a switch from agriculture to a form of
nomadic pastoralisrn (Dhavalikar 1989: 167). Climatic shifts caused a decrease in
precipitation, which resulted in increased aridity leading to drought. Agricultural
production suffered and the cultures shifted their economic production to a concentration
on domestic animals, mainly sheep and goat. These shifh are supporied by archaeological
evidence including a decrease in domestic rnacrobotanical remains with a wrresponding
increase of animal bones. Additionally, there is a shift in architectural styles to a less
substantial dwelling, indicative of a more mobile lifestyle. This was "not an isolated
phenornena, but was repeated throughout the history of the region. Whenever there were
successive droughts and famines people had no alternative but to resort to pastoral

nomadism" (Dhavalikar 1989: 167). The dominant cause of this c u b e change is
climate change (Dhavalikar 1989: 167). While this was utilized as a short-term solution,
it is not unreasonable to propose that Post Nedithic cultures may have utilized this same
response to climatic changes. Whüe climatic changes cannot necessarily be utilized to
explain the continuance of this fonn of subsistence, they do provide a reason for its
origins, in various pans of the worid.
It should not be suggested that the climatic transformations of the AtlantichbBoreal boundary were severe enough to have been the sole cause of the significant
cultural changes seen at the Late NeolithidPost Neolithic boundary. There were
undoubtedly other factors both social and economic at work. However, the climatic shifis
may have added some impehis to changes already taking place (Greenfield 1986: 56). It
is suggested that the adoption of transhumant pastordism as an economic and land use
strategy was an obvious adaptation to these new ecological constraints.

Chapter 5:
Culture History
Introduction
The hypotheses to be investigated here propose that the origins of transhumance
took place at one of three time penods, the advent of the Early Neolithic. Late
Neolithic/Post Neolithic junction, or with the advent of productive specialization (in this
area, during the Roman penod). The latter possibility cannot be directly investigated at
this time since data have not been systematically collected to test this hypothesis for the
Roman or Medieval periods. To properly investigate the other periods of interest. it is
necessary to examine data from the penods preceding and following each of these
temporal divisions. The culture history of southeastem Europe from the Neolithic through
the Early Iron Age is sumrnarized below.
The manufacture and decoration of pottery has traditionally been the focus of
research in the Balkans (Bailey 2000: 76) and has been used to distinguish the different
cultural groups. as well as to mark distinctions between penods ( c g . Dumitrescu 1983:
GaraSanin 1983; Bailey 2000). Much research has been done detailing the characteristics
of this pottery and changes through time. "Grand descriptive schemes and detailed
regional variation overwhelm the literature" (Bailey 2000: 76). However. as the focus of
this investigation is the economic activities and subsistence practices, the issues
underlying the analysis of pottery will not be discussed. The aim of this chapter is to
provide a brief summary of the major periods of interest, and the general economic and
culture history characteristics of each.
While this may seem like a simple goal, it is not an easy one to accomplish. There

are several limitations to the potential for synthesis of the nature of the subsistence
economy in the prehistoric periods of the Balkans. Some are methodological, while
others are theoretical. Among the analytical issues, for exarnple, the zooarchaeological
analysis of data from sites has often consisted of no more than species lists or
presence/absence data (Greenfield 1991; Bailey 2000: 132). Further zooarchaeological
analysis has largely been ignored (Greenfield 1988: 573). Regular sampling is ofien
ignored, dry sieving occurring at a lirnited nurnber of sites, and wet sieving was even less
cornmon. Additionally, syntheses of existing analyses are confounded by the variety of
methods of presentation, (e-g. bone counts, minimum number of individuals, meat
yields). Few offer any attempt at reconstructing grazing patterns or cultivation systems.
As a result, it is difficult to build the same kind of synthesis that may be possible if one

were considering pottery or architecture (Greenfield 1986, 1991, 1993; Bailey 2000:

132).
Southeastern Europe or the Balkans can be divided into a northern and a southern
region based on climatic divisions. Domestication was introduced into the southern
Balkans from the Near East (ca. 6500 BC). The similar climatic conditions resulted in no
significant changes in domesticated species or exploitation systerns (Greenfield 1993;
Jongsma 1997: 52). However, as agriculture spreads north of this area about 5900-5 100
BC into a temperate environment. a re-adaptation is required. The existing domesticated

plants (wheat and barley) and animals (sheep and goat) must be adapted to the new
environmental conditions. Additionally, there is the need for the domestication of new
species already indigenous to the area, such as cattle and pigs (Greenfield 1993; Jongsma
1997: 53). These changes, resulting from the climatic division, leads also to cultural

divisions between the cultures of the northem Balkans (with its temperate European
climate) and those of the southem Balkans (with its Mediterranean climatej (Greenfield
1991;Jongsma 1997: 54). The focus in this investigation is the cultures of the northem
Balkans.
Throughout this area and the periods discussed, the chronological ages of each
period and the radiocarbon ages ofien do not match in the published literature. It is
widely recognized. particularly within the Neolithic periods, that there are considerable
differences between the traditional relative chronology and the radiocarbon dates
(Nikolava 1998). These differences are often as great as one thousand years (Garahnin
1983: 84). Attempting to reconcile the two is an exercise in fmstration. It is beyond the
scope of this investigation to attempt to resolve these issues. As such, the relative
chronological ages of the period will be focused on, as the data have been analyzed
within this context.
It is preferable to give calibrated (BC) radiocarbon dates as these have been
corrected for the fluctuations in the formation of radioactive carbon. and so. provide
exact dates (Cauvin 2000). Unfortunately, uncalibrated dates are the most common form
of reporting from the region. As such, dates will be given in both uncalibrated (bc) and
calibrated (BC) radiocarbon years where possible.

Early Neolithic
Chronology

The Early Neolithic began in the northern Balkans about 5900 BC, as agriculture
spreads north from the southern Balkans (Greenfield 1993; Jongsma 1997: 52). The

period ends roughly at 4500 BC, based on radiocarbon dates.

Cultures
The cultures of the northem Baikans are "referred to co1lectively as the Karanovo
1-Kremikovci-S tarCevo- Koros-Anza-Cri$ culture group" (Jongsma 1997: 52). Eac h
represents a geographical variation on the same larger material culture theme - Karanovo
1 is in S. Bulgaria, Kremikovci in W. Bulgaria and S. ex-Yugoslavia (Macedonia).

Stareevo in eastem ex-Yugoslavia (Serbia and Bosnia) and Koros in SE Hungary. in NE
Serbia (Vojvodina) and Hungary, and Cris is found in Rornania (Tringham 1971 : 78).
The abundance of different cultural names can generate a misleading picture of
the cultural landscape. Tringham States (1 97 1: 78) the different names correspond to
variations in settlernent type, location, and economy. There is little variation in material
culture. Others suggest that the distinct names reflect adaptations to the microenvironments of the Balkan peninsula (Kaiser 1984: 46). or are the basis of distinct
regional pottery styles (Barker 1985: 90). While these are al1 valid interpretations,
archaeological nationalism can certaidy not be ignored as a major factor (Jonçsma 1997:
55)

For example, sites in northem Yugoslavia (Stareevo) and southeastern Hungary
(Koros) and southwestern Romania (Cris) have nearly identical assemblages.
However, the cultures are cdled by different narnes. The division between
StarCevo and Cri$ cultures in SW Rornania simply coincides with the modem
national border. The cultures of the Northem Balkans (i.e. Cris, Koros, StarÇevo
and Karanovo 1) are differentiated mostly because each national school of
archaeoiogy prefers its own local name (reflecting the original type site in that
country for the culture) for essentially the same archaeological culture (Jongsma
1997: 55).

Early Neolithic settlements are generally located on the terraces surrounding river

valleys or on the edge of plateaus (Tringharn 1971: 90). These early farming communities
were located on the brown forest soils and alluvial deposits of the rivers. Settlements to
the north of this area were found on the loess deposits of the Danube basin (Tringham
1971: 68). There is iittle evidence of multi-level occupations. Most sites have thin layers,

ofien from a single occupation (Whittle 1996: 48). Early Neolithic sites are small, usually
less than two hectares in size. Settlements are not differentiated into fùnctional1y distinct

areas and there is no evidence of settlement hierarchy, social ranking or occupational
specialization (Greenfield 1993: 112).
Settlements also varied enormously in duration and intemal layout. Two general
types of sites dominate the Early Neolithic iandscape: flat sites, with a dispersed layout,
less regular structures and without repeated occupations and tell or mound settlements,
with an ordered layout, uniform structures, and repeated occupations (Whittle 1996: 54;
Halstead 1990).
Two types of house construction cm be found in southeastem Europe, the surface
dwelling, and the semi-subterranean dwelling (Tringham 1971: 84). Houses are simple,
square or rectangular one-roomed structures, with no evidence of interna1 differentiation.
These structures varied in construction method fiom area to area and even fiom level to
level within the sarne site but for the most part were similar in size. They commonly
consisted of a wooden fiame with a daub or clay covenng and a Stone footing. There was
usually an oven on the back or side wall of each house (Whittle 1985: 50). "The houses
were arranged in close proximity to each other but mmpletely detached" (Tringham
1971: 72). On the basis that there is little variation in size of dwelling unites within a

settlement mode1 of internally undifferentiated or more or l e s egalitanan communities

has been proposed (Champion et al. 1984: 142).

Evidence of spatial arrangement within settlements is limited by the lack of largescale horizontal excavation of Early Neolithic sites (Tringham 1971: 87). This situation is
changing as this type of excavation has now been completed in areas such as Blagotin in
Serbia and Foeni-Salas in Romania. Excavation of these sites has revealed a settlement
organized around a large central pit house structure surrounded by a ring of smaller pit

houses with an open plaza between them (Greenfield 1998).

Teckndogy
The beginning of the Neolithic period c m also be defined based on material
culture. Blade and other chipped tools continue unintemipted ftom the Mesolithic into
this period (Tringham 1971). Additionally, there is the advent of polished stone axes,
stone grinders and bone awls. Most characteristic of the period is the appearance of
simple monochrome cerarnic pottery, predominately in the fonn of globular bowls and
footed cups (Whittle 1985: 39).

Mmuq
While burial practices varied widely throughout Europe, the trend in southeastem
Europe was mainly individual bunals within settlements, usually in refuse pits, to one
side of the pit or in a slightly deepened grave. The dead were buned lying on their side, in
a contracted position. These burials are found among the houses of the settlement with no
specific grave area (Tringham 1971: 87). Separate cemeteries are found occasionally. The
graves did not reflect any great social differentiation either in the treatment of the grave

or in accompanying goods (Champion et al. 1984: 142). Few grave good are found and
usually consiaed of a pot, or simple omaments such as a shell necklace (Tringham 1971:
87; Bailey 2000: 193).

Fauna
In the subsistence economy of Early Neolithic sites, hunting and animal

husbandry were of roughly equal importance. In some sites, hunting dorninated over
husbands: and in others, the opposite was common (Greenfield 1993). The common
domestic animals included sheep and goat, caîtle and pig. These animals arrived into the
nonhem Balkans already domesticated, and there is no evidence for local domestication
during this period. Sheep and goat dominated the fauna assemblages over cattle. A small
number of pig remains were found (Bokonyi 1974: 26). Wild species continued to be
exploited in the Early Neolithic and included red deer, aurochs and wild pig. In
settlements near appropriate water sources fish, waterfowl and other marine resources
were exploited (Bokonyi 1974: 21; Champion et al. 1984: 118). There is a tendency for
the proportion of domestic animals on any given site to decrease as one goes fiom south
to north, balanced by an increase in evidence for hunting (Greenfield 1993; Meiklejohn
1997: 5 ) .

Flora
One of the main characteristics of the Early Neolithic was the introduction of new
species of plants, many of which were of Mediterranean origin (Chapman 1981: 132).
TWOtypes of wheat, emmer (Tririmm dicoçcum) and einkom (Triticurn r n o ~ t t x m m )
were the most common with emmer more m u e n t . In addition, barley and a variety of

legumes were grown including p a s , beans, vetch and clover (Bailey 2000: 139). These
legumes were previously exploiteci in the area but were also believed to be del iberately
sown based on frequency of occurrence and morphological changes indicating
domestication. Regional variation for subsistence occurs since not al1 the staples
mentioned occur on individual sites. Emmer, barley and legumes were the most important
aaples but a variety of different plants were grown at diflerent sites (Bailey 2000: 139).
The present pattern is for one or two cereals and one domestic animal species to appear
dominant at any one site (Whittle 1985: 53). The method and scale of agricultural
production also varied between villages and between regions (Bailey 2000: 140).
These suggested general patterns of plant exploitation for the Early Neolithic
should be considered to be tentative. Recent paleobotanical research at the sites of
Blagotin and Foeni-Salas yielded few botanical remains (Jezik 1998). Additionally, the
simple presence of cereals at a site is not a sufficient indicator of agriculture due to the
fact that there are a large number of wild grasses indigenous to the area (Willis and
Bennett 1994: 327).

Evidencefor se&ntisItt/rnobiWy

The Early Neolithic penod has been assumed to be associated with greater
sedentism (than in the preceding Mesolithic), with some researchers going so far as to say
that the production of food demanded permanent settlements (Kalicz 1970: 7).
Researchers have utilized many aspects of settlements such as depth of deposits,
architectural remains, site size or organization and reliance on domesticates in an effort to
substantiate claims of sedentism for the Early Neolithic. Although increased permanence

and sedentism is listed as a defining difference between the Neolithic and the earlier
periods, it is a characteristic that researchers admit is difficult to prove (Whittle 1985:
48).

in the p.-

(Whittle 1985) it has been argued that tell sites are evidence of

increased permanent settlement during the Neolithic. However, more recent research
(Whittle 1996) has indicated that these sites have largely been misinterpreted. Evidence
fiom tell sites such as Achilleion indicate periods of abandonment and relocations within
the mound. Together with artifactual evidence and other occupational residues Whittle
(1996: 71) provides the reinterpretation that permanent sedentism in the Neolithic was a

gradua1 process throughout the period and should not be considered a defining
characteristic of the earliest phase. White some sites such a s Karanovo demonstrate
depth of deposits is over 12 meters (Whittle 1985: 47), in other areas of the oorthem
Balkan region, fiom northeastem Bulgaria through SW Romania and the southem part of
the Hungarian plain, many settlements were relatively brief with thin occupation layers. It
is here that the possibilities of movement, impermanence and seasonal shifis in
occupation are clearest m t t l e 1996: 49). It took time for most aspects of the Neolithic
to develop and there was still plenty of variation from region to region by 5500 BC.
Edwards (1989: 32) highlights that in order for assessments of the maximum stay
at any site, there must be a consideration of the seasonal availability o f food resources.
Therefore, it is worthwhile to examine where Early Neolithic cultures choose to locate
their sites across the landscape as these decisions have important implications for
resource availabi lity and, in turn, settlement stability (Le. sedentism). Dunng the Early
Neolithic, settlements are located mainly in the floodplain environments (Barker 1975;

Chapman 1981; Sherratt 1983; van Andel and Runnels 1995: 48 1). These areas offered
dry dwelling places on abandoneci levee/channeI systems and much arable land, which
provided a buEer against drought years, enabling populations to survive and flounsh.
These environrnents were "dso rich in natural resources, wild deer and boat, fish and
shellfish, water birds and a wide range of plants that could be exploited" (van Andel and
Runnels 1995: 490). When sites are mapped against soi1 types and topography, it is clear
that the moa favorable areas which offer a range of soils for cultivation and grazing,
were chosen (Champion et al. 1984: 122).
Increased investrnent in architecture within a settlement can also be used as an
indicator of increased sedentism (Whittle 1996: 57). Semi-subterranean houses, or pit
houses, are a cornmon type of architecture during the Early Nedithic. These structures

are characterized by very little modification of the living ara. They were ofien large and
irregular in shape, containeci no intemal structural features of postholes, and roofs were
simple wooden flairs (Jongsma 1997: 86). These structurai elements suggest structurai
impermanence and would have been appropriate for a lifestyle of considerable mobility
(Whittle 1996: 52).
The essential reason that pit houses would have been the common architectural
form for the StarEevo-Cris culture is the nature of occupation. Short occupation
spans seem to generally be the nile based on the thickness of deposits
(characteristically thin horizons), the lack of overlapping deposits, and lower
frequencies of features (i-e.ovens, hearths, etc.) (Jongsma 1997: 2 10).

Again, demonstrating the cultural variation throughout the region, Koros
settlements in contrast have thick deposits with an abundance of features such as storage
pits and hearths and generally are also associated with surface houses. While these
characteristics suggest a longer and more permanent occupation period, this hypothesis

fails when pit dwellings are also found associated with the Koros culture. Due ta lack of
systernatic analysis of the relative chronology of surface and pit houses in this culture it is
unclear whether pit houses evolve into or coexist with surface houses in this region
(Jongsma 1997: 2 10). It is possible that these pit dwelling represent temporary
occupations for a specific purpose, such as hunting or ritual.
The evidence for permanence regs on the assumption that increased investment in
architecture and the constraining needs of subsistence act ivities will result in increased
sedentisrn. However, the current reinterpretation of tell sites as discussed above and the
extensive investigation into architectural styles in this area dunng the Neolithic by
Jongsma does not (1 997) support these assumptions. Additionally, it should be realized
that the adoption of animal husbandry and plant cultivation does not inevitably lead to
sedentism (Whittle 1996: 69). "Some of the first sedentary communities may not yet have
had fùlly domesticated resources, and not al1 the users of domesticated resources need

have been sedentary" (Whittle 1996: 40). Some researchers now believe that a sedentary
population may have occupied Early Neolithic sites in the northem Balkans for short time
periods, i.e. two or three years. These could not be considered permanent settlements and
a degree of mobility was still an important element of the cultures (H. Greenfield: pers.
cornm.).

Middle Neolithic
Cknmdogy

The Middle Neolithic period of the northem Balkans covers the period fiom
4500-4 100 BC (Chapman 1981: 18; Greenfield 1986: 1 13). The chronology for this

period may appear confusing, as there are two major chronological systems in use.
MilojEic (1 949) divides the culture into four major penods, A througb D, each with
additional sub-phases. Also widely used is the system by Garajanin (1983). It divides the
culture into only two major penods (with subdivisions), the earlier VinCa-Tord05 (1 and
11) and a later Vin&- PloEnik

(5 IIA and IIB). These two systems are easily reconcilable

as they are nearly CO-terminuswith "Vin&-Tord03 I = VinCa A, Vin5a-Tord05 II =
VinCa B, VinCa-PloCnik 1 = VinCa C, Vinh-PloEnik II = VinCa D" (Greenfield 1991:
163).

However, in Chapman's (1 98 1: 3 1) extensive exploration of the Viniia culture, he
suggests a new division of the culture into early and late phases. This new interpretation
is based on radiocarbon dates and artifactual evidence that only a part o f the total length
of the VinÇa culture is represented by the type-site of Vines Belo Brdo. Therefore,
Chapman suggests an early phase, contemporary with the Vin& A, B, and C phases at the

type site, (c. 4500-3950 bc), and a late phase, (c. 3950-3300 bc), represented by the VinCa

D phase at the type site and later occupations at other Vin& sites, such as Divostin.
Al1 this being said, the system to be used in this investigation is the most well
known and most widely cited in other publications, the MilojEic and Garahnin
periodizations. The Middle Neolithic period is represented by the VinEa A and B cultures
(c. 4500-4 1 00 BC) (Greenfield 1986: 11 3).
The ongin of the Vinea culture has been greatly debated. The oldest theory, that
of difision, States that the culture developed from extemal sources or stimuli. The more
recent view is that local development and evolution was the pnmary force in cultural
development (Chapman 1981: 33). Lekovic (1990) emphasizes the continuity of the Early

Neolithic Stareevo culture into the V i n k culture. He compares nine factors including
architectural features, subsistence system, art, tools and weapons and pottery to
demonstrate this phenomenon. However, it may be that the Vin& culture is a
compromise between the two alternatives. Both processes of local evolution and diffusion
have been identified (C hapman 198 1: 39).

Cultrrres
In northem Bulgaria and souîhern Romania, the Middle Neolit hic i s represented
by the Vidastra I culture in the West (Oltenia) and the Dudestri culture in the east
(Muntenia) (Tringham 1971: 108). In southern Bulgaria, the middle Neolithic is
characterùed by the Veselinovo culture (Tringham 1971:106). The culture that dominates
the Vojvodina, southwestern Romania and southem Hungary is the V i n b A and B
culture (c. 4500-4 100 BC) (Tnngham 1971: 108; Chapman 1981: 1;Greenfield 1986:
1 13)- that is, the Vinb-Tord05 culture (GaraSanin 1983).

Seîtiement

The late StarCevo (Early Neolithic) settlements and early Vines settlements share
several similarities that can be used to descnbe the charactenstics of the Middle Neolithic
period of the Balkans. Sites from both periods are located in the same geographical area
of the Balkans, as well as in similar environmental niches, specifically, on elevated
plateaus, close to water sources (Lekovic 1990: 72). Eariy Vinèa sites are assumed to be
ternporarily occupied but were, in contrast to Early Neolithic sites, often re-occupieâ,
leading to the establishment of tell sites (Lekovic 1990: 72). Additionally, in the Middle

Neolithic, more sites appear and these are more widely spread across the landscape and
encompass a wider range of sizes. Sites, such as Selevac (having both rniddle Neolithic
and late Neolithic occupations) (Tringham and Krstic 1990: 52), were very large,
occupying over 50 hectares. However, it is likely that this large area of occupation was
the result of a senes of shifiing smailer occupations (Whittle 1996: 103).
There is a major change in the site and shape of houses in the Middle Neolithic.
While semi-subterranean houses continue to be found throughout the region, surface
houses become the n o m (e-g. at Stragari). They are small, one roomed rectangular or
square buildings. However, in southern Bulgaria (Veselinovo culture) there appears to be
evidence for the interna1 differentiation of structures into more than one room with
specific areas set aside for the oven, hearth and grinding implements (Tringham 1971:
1 13).

Techndogy

The tools and weapons of the Middle Neolithic are of the same type and
manufactured fiom the same matenals as in earlier periods, mainly, stone, flint, obsidian
and bone (Lekovic 1990: 72). Additionally, at this time, the range of lithic technology
changed with the increasing dominance of polished stone implements. It is likely these
tools performed a variety of tasks, including woodworking, digging and even preparing
animal skins. Chipped stone tools continued to be an important find in these assemblages,
but occurred in small quantities. Other than in southem Romania there are no finds of
microlith blades similar to those fiom Mesolithic sites. This level of technology appears
to have disappeared by this time. The blades that have been recovered are generally not

longer than 6 cm and have little or no modification of theu shape by deliberate retouch of
the blade. Examination of wear traces on these blades indicates that they were used on
both hard materials such as wood or bone and on softer materials such as plant remains or
m a t . 'There is very little evidence of the way in which they were h d e d , whether singly
or wmpositely" (Tnngham 1971: 75). Wooden implements may also have been equally
imponant technologically, but were not adequately preserved (Tringham 197 1 : 75 ) .
While it is possible to draw parallels between the pottery of the two periods in an
effort to demonstrate cultural continuity (Lekovic 1990: 72), the major distinction of the
Vin& period fkom the Early Neolithic is the advances in pottery, both in terms of
technology and decoration. There is a transition fiom fine painted cerarnic vessels to

dark bumished ceramic wares (Tnngharn and Krstic 1990: 52). There are advances in
decoration and form (e.g. biconical) (Tnngharn 1971: 109; GaraSanin 1983).

Mortutlry
There is the same pattern for disposal of the dead in the early and middle
Neolithic periods. The dead are buried lying on their side, in a contracted position. These
burials are found among the houses of the settlement with no specific grave area
(Tringham 1971: 78). Grave goods, if they were present, were few and simple (Bailey
2000: 193).

Fana
The Early Vin& sites were agricultural communities, but had less dependence on
wild resources than in previous periods. (Lekovic 1990: 72). Most charactenstic about

this period was the increase in the importance of domestic &le. In the more heavily
forested areas, the prirnary domestic species was canle, followed in decreasing order of
frequency by pigs and then by sheep/goat. in the drier more open ecological zones,
sheep/goat predominated, with cade in second place, and pigs a distant third (Greenfield
1986: 26). There is evidence for increased local domestication as remains of aurochs
increased as well as the transitional forms between domestic and wild cattle. The same
pattern of local domestication is seen in pig. Wild pig remains increased as well as the
occurrence of transitional forms. In contrast, species such as red deer decreased in
importance (Bokonyi 1974: 28).

FIm
The patterns of plant cultivation established in the Early Neolithic continued into
later phases of the period. There was wntinued cultivation of emmer and einkorn wheat,
barley, millet and peas (Whittle 19%: 1 1 1). Regional variation for subsistence
undoubtedly continues with not dl the staple cereals and legumes occumng in al1 sites.
The method and scale of agricultural production also varied between villages and

between regions (Bailey 2000: 140).

Evidcncefor se&nîisIlt/mobüity
Sedentism was a gradua1 process during the Neolithic period. It is clear that the
degree of sedentism of settlements increases throughout the Neolithic period. Researchers

do not rnake solid daims for sedentism until later pends (Voytek and Tnngham 1985;
Whittle 1996: 7 1). As in the Early Neolithic, the evidence indicates that the Early Vin&

sites were not permanently (year-round) occupied, but, in contras&were more ofien reoccupied. This caused an increase in the formation of tell sites (Lekovic 1990: 72).
However, flat sites without signifiant occupational development continue to exist,
hightighting the lack of permanent sedentism and M e r demonstmting the range of
variation throughout the region (Whittle 1996: 101). There is also evidence for increases
in population (Lekovic 1990: 72). A good example cornes fiom Selevac. The
architectural evidence suggests that over the course of the period, houses becarne more
solidly built and longer lasting (Tringharn and Krstic 1990; Whittle 1996: 105).
It has been suggested that the Middle Neolithic period can be characterized by
increased complexity in raw material proairement, with the appearance of small amounts
of copper, and in crafl production and consumption. These developments may be the
result of increased sedentism. However, it is unlikely that this could be a simple causal
relationship (Whittle 1996: i OS).

Late Neolithic

aronuiogv

The Late Neolithic period of the northem Balkans covers the period fkom 4 1003300 BC (Greenfield 1986: 1 13). The Middle Neolithic VinEa-Tord05 settlements were

overlain in later penods by thick habitation layers of the Late Neolithic and Eneolithic
VinEa- PloEnik cultures (Tringham 1971 : 180; Chapman 1981).

Cultures
The Late Neolithic is represented by the VinEa-Plofnik 1 and II culture (Chapman

1981). As discussed above, this is equivalent to the VinCa C (c. 3700 - 3400 bc; 4100-

3900 BC) and Vinta D (c. 3400-3000 bc; 3900-3300 BC) phases (Greenfield 1986: 1 13).

Sidement

The VinCa-Plocnik settlements are offen located in the same areas as the Middle
Neolithic VinCa-TordoS settlements, that is on the lower terraces of the rivers (Tringham
197 1: 180). However, shifts in settlement patterns are evident as the Vin&-PloEnik sites

are small and more dispersed across the landscape (Whittle 1996: 83). It is during this
period that permanent and highly organized agriculturaI villages are established
(Tringham and Krstic 1990: 1).
Late Neolithic sites dernonstrate intemally well-organized communities with
contemporaneous houses arranged in regular rows (Greenfield 1986: 6). A significant
change in houses is also apparent as buildings became more substantial. At this time,
houses were built of thick clay on a fiamework of wwden posts. A central row of poas
in the interior of the house supponed a gabled roof Dimensions of the houses were
typically 15 meters long and 6-8 meters wide, consisting of a main room and an
antechamber. Increased investment in houses is evident with evidence for the extemal
decoration including painting, incised decoration and even clay representations of cattle
heads. Many houses had thick clay floors over a foundation of horizontal logs. Each
house contained an oven placed in the centre of the floor (Tringham 1971: 183).

Techndogy
In early phases of the VinCa-PloCnik culture antler tools were wmmonly found at

al1 sites. These were typically perforated, with pointed ends or wide cutting edges.
Polished stone axes and adzes, and hammer axes continue to be found. Later in the
period, these common tmls began to be accompanied by perforated copper hammer-axes
and copper chisels (Tringham 197 1: 182).
There is a notable change in pottery form as wider, shallower vessels, storage jars
and, amphora begin to appear. In addition, the development of handled vessels can be
considered a defining characteristic of the late Vin& culîure (Chapman 1981).

Mortuary
There was a continuity of bunal patterns fiom the Middle Neolithic into the Late
Neolithic. Burials continued to be found within the houses of the settlement.
Additionally, new practices were emerging. In Serbia and wuthwestern Romania, the
deceased were buned within the limits o f the settlement, although in an unused area of
the site. In some instances, the deceased were buned in a designated place outside the
settlement (Chapman 198 1 ;Bailey 2000: 195).
An increasing array of grave goods were also present in burials of this period,

including both bone and metal omaments and tools, and pottery vessels. Of these, pottery
was by far the most coMnon grave good. While not al1 graves contained grave goods,
several patterns of grave assemblages can be noted. Male b u d s contain more artifacts
that females and children's burials have few goods at al1 (Bailey 2000: 200).

Fauna
Trends in animal exploitation patterns established in earlier periods continue

through the Late Neolithic. Domestic animals continue to dominate faunal assemblages

and the significant species (cade, sheep, goat and pig) rernained unchangeci. The most
noteworthy dwelopment was a move away fiom ovicaprine exploitation to a focus on
c a d e (Tringham 1971: 182; Bailey 2000: 182). At this time, cade typically conaitute

53.76%

of the major domestic fauna. What is most interesting to note is that in this

penod the faunal assemblages (when statistically analyzed) separate into upland and
Iowland clusters. This is due to difkences in the pig and cattle ratio between these areas.
Cattie dominate in al1 sites but pigs are more cornmon in the lowlands than in the uplands
(Greenfield 1991: 172). The major domestic species were al1 exploited primarily for
meat, although goat gives some indication of also being exploited for secondary products
such as milk (Greenfield 1991: 181).
Additionally, there is evidence for a significant increase in the hunting of wild
species in the Late Neolithic setîlements. Faunal remains fiom red d e r , wild pig,
aurochs, and fish in appropriate areas, conditute a high proportion of the faunal
assemblage (Tringham 1971: 180; Greenfield 1986, 1991). The same type of
lowlandhighland division seen in the domestic species is seen in the wild species. There
is a lower domestic:wild ratio in the lowland sites than in the upland sites. It has been
suggested that because the upland areas were better suited for agriculture with welldrained soils and easily cleared land wild animals were pushed out of this environment.
In contrast, the lowlands, surrounded by wetiands in the plains, specialized in the
exploitation of microenvironments, and incorporated both wild and domestic species into
the subsistence system (Greenfield 1991: 179). Fishing continued to play an important
role in the subsistence economy (Greenfield 1986: 27).

FIOII~
in considering the evidence for plant cultivation in the Late Neolithic, it is

important to realize that "the composition of plant samples varies considerably between
different archaeological contexts" (DenneIl 1972: 15 7). Additional1y, few published
paleobotanical analyses have been done since Tringham's (1971) summary of the period.
However, it was noted that both barley and wheat were cultivated in Late Neolithic sites
to the east and West of the Vink-PloEnik culture. As such, it was likely that these species
were also cultivated within the area. DemeIl (1972: 157) concludes that emmer was more
important than six-row naked barley in the Bulgarian Late Neolithic sites of Chevdar and
Kazanluk (Greenfield 1986: 20). More recent summaries (Bailey 2000: 177) also note the
presence of wheat, barley, legumes and pulses in the paleobotanical samples.

Evîdencefur sedentisndmobiliîy

The archaeological evidence, specifically the architectural evidence, points to
increases in settlement pennanency (C hapman 198 1: 133). There were increases in
building durability, and more rigid demarcation of space including a focus on specialized
areas for ecunomic and production activities (Bailey 2000: 174). Sites are larger and there
is geater longevity of settlement. This may be taken as an indication of increases in
population size and a high degree of agricultural productivity (Chapman 198 1: 133).
Many of the Late Neolithic sites show relative1y deeper (commoniy over four metres in
depth), stratigraphically supenmposed deposits and structures. This results in better
feature preservation and higher artifact and feature density over large areas (Greenfield
1986: 6).

In addition to this architectural evidence the fàund rernains fiom Late Neolithic
sites in the central Balkans argues for sedentary lifestyles without marked occupational
seasonaiity. The age distributions of several of the domestic species include al1 a e
groups implying year-round occupation, as do the antler data (Greenfield 199 1: 182).

Eneolithic (Chrlcolithic)

C1Lnmdogy
The Eneolithic period, also known as the Chalcolithic or Copper Age, was the
period between the Neolithic and the time when metal was commonly found, but was not
yet the dominant technology (GaraSanin 1983: 136;Greenfield 1999a). The Eneolithic

period of the northem Balkans covers the period fkom 3300-2500 BC (Greenfield 1986:
1 13). While sporadic finds of metals throughout the B a h n s show that these were not

unknown in earlier times, their incidental use did not have critical effects on cultural
change (GaraSanin 1983 : 136). During this period t h m were significant changes in
settlement patterns and subsistence that show a marked break fiom the Neolithic. These
new patterns show continuity into the following Bronze Age (Champion et al. 1984:
154).

Culturies

The Balkan Eneolithic is characterized by widely spread large cultural complexes
which are composed of a senes of regional variants. (GaraSanin 1983: 142). The main
Eneolithic cultures of interest in this investigation include the Baden group, which
wnsists of a series of regional variants, and the Bubanj-Hum (1-11 - local southem

Serbian variant). In the northem half of the region, the Baden culture has been subdivided
with an initial Baden subculture, followed by the Kostalac group.. In central Serbia, they
could not be separateci and are desaibed as the Baden-Kostalac variant (GaraSanin 1983:
153) (c. 3300-2500 B.C) (Greenfield 1986: 113). Additionally, in the Vojvodina, the
Vu&xîol group appears after the Kostolac group.

Setîlement

During the Eneolithic, tell sites are cornmon in the north (GaraSanin 1983: 149),
but flat sites with laterally displaced deposits are common in the hi11 country to the south

of the Danube-Sava line. However, in some areas, such as Bulgaria, while a small
number continued to be occupied and some were fortifiecl, many tells were abandoned
(Champion et ai. 1984: 162). Settlements of the Bubanj-Hum cultural groups are often
located on "nahirally dominating, fortified positions or in places suitable for defense"
( W i n 1983: 149). The development of metallurgy and the new importance of
sources of these metals created a new sense of temtonality and the need to secure access
to these resources. As a result, clashes often occurred and introduced the need for
fortification of sites (GaraSanin 1983: 136).
In the Eneolithic, the "site locations preferred in the earlier periods were no longer

used and in many places there was an expansion of the settled area" (Champion et al.
1984: 160).While in the Neolithic settlement patterns were charactenzed by continuous
localized use of a small area, in the Eneolithic there was a change to a geographically
more extensive approach. Linked with this new syaem were the increasing importance of
domestic animals and the use of plough agriculture. As settlements expanded ont0 mils

that were inappropriate for sustained crop agriculture, more land was cleared, which in
tuni lefi increasing amounts of land fallow t o feed more domestic animals (Champion et

al. 1984: 162).

Teckndogy
There were considerable advances in several technological areas during this
period in the Balkans. Although there is little direct evidence, it is generally put forth that
there was improvement in the techniques o f plant cultivation and animal husbandry
(Tringham 1971: 148). Stone tools, such as hammers, were still in use (GaraSanin 1983:
149)

There were important developments in the manufacture of pottery particularly in
firing temperatures. It is possible that this development enabled the exploitation of copper
resources (Tringham 1971: 148) and the expansion of metallurgy in later periods. In the
early phase of the Eneolithic, the production of metal implements was limited to small
objects such as jewelry, needles and awls. In the later phase, techniques improved and
larger tools were manufactured, often on a massive scale. This included hammers, axeadzes and cruciform-axes (Garahnin 1983: 139).

Moiituryy

M o m a r y practices o f the Eneolithic differ dramatically from the previous
Neolithic. Within the Baden culture, cemeteries are rare, with most bunals Iocated within
the settlement itself (Garaibnin 1983: 153). The appearance of tumulus burials has also
been noted in the Eneolithic (Harding 2000: 100). An interesting mortuary element is the

occunence of a double ox burial, indicating a draught pair, in the cemetery of
Alsbnémedi of the Baden culture. This gives a stmng indication of the importance of
domestic cattle, in particular of their exploitation for traction (Sherratt 1980: 264).
With the rise of metallurgy the same forces that brought about the need for
fortifiai settlements also caused the beginnings of social stratification. n i e greater use of
metal meant an increase in wealth for a select portion of society. This process is perhaps
best reflected in the appearance of marked distinctions in the social position of
individuals, reflected by the occurrence of rich and poor graves (GaraSanin 1983: 148).
It becomes common to find highly decorated burials accompanied by prestigious
grave goods (Bailey 1994: 327). Additionally, social differences between gender are
apparent in the graves as male graves contain more grave goods than female graves
(Bailey 1994: 325).

Fana
As in earlier periods, animal economic activities were dominateci by the raising of

domestic stock, primarily sheep, goats and cattle (GaraSanin 1983: 153). However, there
was an increasing differentiation in subsistence between regions. Agricultural systems
became more closely adapted to their specific regions and environments and began to
make use of the secondary products of the main domestic species (Champion et al. 1984:
156). There was an increase in the scale of animal keeping during the Eneolithic (Sherratt

1980: 286). In temperate Europe this included the use of animals for their secondary
products, such as animal traction with the plough and the cart, the exploitation of wool in
sheep and the milking of domestic animals (Greenfield 1986, 1988, 1989; Champion et

al. 1984: 156). These changes in the exploitation of domestic animais had nich an
important impact on the cultures of the area; it has been termed by Sherratt (1980,1983)
the 'Secondary Products Revolution' .

F h
As in earlier periods, wheat, barley, legumes and pulses dominate the
paleobotanical samples (Bailey 2000: 177). The use of secondary products of anirnals

also had implications for crop agriculture. The use of the plough "increased production
and made economic the cultivation of a range of poorer quaiity soils; it thus resulted in
the colonization of a wider area that had been possible under previous syaems of
cultivation" (Sherratt 1980: 262).

Evi<lencefw scdcntisdmobility
It is obvious that the Late Na>lithic/Post Neolithic boundary represents an
important transition period in the central Balkans. Prehistoric societies underwent
drarnatic reorganization as well as a demographic redistribution. The Late Neolithic
pattern is one of high intra-settlement population density and size, with regional
population heavily concentrated in large settlements. In contrast, the Post Neolithic
pattern is one of low intra-settlement population density and size accompanied by
population dispersion into a larger number of more closely spaced residential localities.
This shifl appears not be associated with a population decline, but rather is simply
redistribution over the landscape. The largest settlements have broken up and their

population dispersed while the smaller Settlements continued to exist, but usually in
different locations (Greenfield 1986: 7).
Evidence for sedentism and mobility within the Eneolithic is diff~cultto interpret .
Settlements were occupied for shorter amounts of time and there was a more rapid
turnover of cultivated areas, as compared with earlier periods (Sherratt 1980: 293). It has
been suggested (Greenfield 1 986: 32) that some lowland locaiities were only occupied
during the wet and cold period fiom late autumn to early spring, as domestic stock was
moved to these areas to provide greater protection from winter conditions and better
quantity and quality of gaze. At the same time, an alternative strategy would have been
the occupation of these sites year round. Then, the "expectation is that livestock were
probably grazed in a variety of micro-environrnents found around habitats which
sheltered them fiom the winter such as marshes. During the rest of the year, they were
grazed on fallow fields" (Greenfield 1986: 33). It is difficult at this time to support one

hypothesis or the other for this period.

Eaiiy Bronze Age

Ch*
The Bronze Age period begins in 2500 BC (Harding 2000: 1) and ends at 1000
BC in the central Balkans (Garaanin 1983; Greenfield 1986) and is commonly divided

into early, rniddle and late phases. The Early Bronze Age extends fiom 2700-2000 BC
(2000- 17OO/ 1600 bc) (Greenfield 200 1).

Cultum

Cultural groups in the area, while mutually relateci, had their own regional limits
and differences, based mainly on pottery types. These groups include Vinkovci in Srem
and Slavonia and Bubanj-Hum III in the valley of the JuZna Morava (GaraSanin 1983:
170).

Sdement

At this time, there are major changes in settlement patterns throughout the
Balkans. In contrat to earlier periods, the Early Bronze Age pattern is one of low intrasettlement population density and sire accompanied by population dispersion into a
larger number of more closely spaced residential localities. Population increases and is
accompanied by a redistribution of the population over the landscape (Greenfield 1986:
7; Greenfield 200 1). The Settlements of the Bronze Age are located in a wider range of

environments, utilizing most of the major environmental zones of the Balkan Peninsula.
This shift rnay be the result of the greater diversification of subsistence that necessitated a
change in land use. Settlements were no longer restricted to the rich alluvial mils along
water sources, but now were found in al1 areas, highland and lowland (Greenfield 2001).

In certain areas, such as the hills surrounding the Pannonian piain, settlement
hierarchies emerge. Upper level sites are ofien fonified and located ir: naturally
defensible positions such as on hilltops. While these sites are small, they are considered
to be regional centres and were permanently occupied. 'Each river valley area is
dominated by one or two such sites" (Greenfield 200 1). Lower level sites were small and

undifferentiated villages or hamlet S. River valleys may contain several of these sites.

However, this pattern of settlernent hierarchies did not occur uniformly thraughout the
region (Greenfield 200 1).
Another feature of Bronze Age Settlements is that they are essentialiy shallow,
usually with deposits of only 50 cm or less (excluding pits or disturbed plow zones).
These Bronze Age settlements show insubstantial watt le and daub architecture, rare1y
more than one vertically definable occupation level, features that are easily disturbed by
ancient and modem ploughing and horizontal1y displaced stratigraphy. Additional1y,
these sites are "spatially extensive and have low sunace and subsurface artifact densities"
(Greenfield 1986: 6).
While statements on community organization in the Early Bronze Age are limited
by the lack of extensive excavation, two dominant patterns ernerge. As in the Late
Neolithic, sorne Early Bronze Age sites demonstrate intemally well-organized
communities with contemporaneous houses arranged in regular rows. In contrast, other
sites show no organized distribution of structures with a haphazard layout (Greenfield
200 1).

Both surface and semi-subterranean (pit houses) houses are known in the Early
Bronze Age. Surface houses Vary greatly in size but are generally small (3x4; 10x8; 7x5
m) and rectangular in shape. Houses are constnicted with wattle-and-daub architecture.
Inside, the floon were made of earth or wooden beams and hearths and clay ovens are
commonly found. "There is little evidence of fiinctional differences between houses
within settlements, since the nature and distribution of artifacts does not Vary
dramatically" (Greenfield 2001). While little is known about the pit houses, descriptions
of which tend to be poorly published, they were typically small and occupied only for

short periods (Greentield 200 1).

Techndw
The development of metallurgy continued in the Bronze Age with the same
techniques that were in use at the time of its introduction. These included simple forms of
casting foilowed by extensive reworking (Champion et al. 1984: 215). Metal objects
included weapons, such as swords, daggers and axes, and omaments (Greenfield 200 1).
Omarnents were generally made of hammered sheet metal or bent wire. In the early part
of the period metal ariifacts were few and were largely made of copper (Champion et al.
1984: 215; Greenfield 2001). Also at this time bronze tools begin to be produced. Silver

and gold are also found. The majority of metal finds are associated with graves.
However, hoards of metal objects begin to appear in this period. The majority of metal
items were not utilitarian, and were of mainly social importance (Greenfield 2001). The
spread of various kinds of metal objects indicates the expansion of trade links and
commercial exchanges berneen regions on a much larger scale (GaraSanin 1983: 163).
Stone tools appear to be less important in the Early Bronze Age, as they are no
longer common finds within sites. However, analyses of cut marks on animal bones have
revealed that stone tools continue in use as butchering tools in the sites of cornmoners. In
comrast, the same analysis reveals that metal cutting tools are the usual butcherhg tools
in the sites of elites (Greenfield 1999b).
Technologies associated with the development of the exploitation of animals for
their secondary products become an imponam element of the Bronze Age. While both the
plough and the cart appear during the Eneolithic, they are not utilized extensively. It is
not until the Early Bronze Age that these new technologies are employai extensive1y and

change the nature of food produaion and trade (Greenfield 2001).
In earlier periods, flax was the dominant matenal for the manufacture of textiles.
Wool began to replace flax as the primary cloth for textiles beginning in the Eneolithic
and continuing through the E d y Bronze Age (Greenfield 2001). Cerarnic spindle whorls
and figurines of woolly sheep appear in the archaeological record. Analysis of the faunal

rernains reveals a change in the culling patterns for sheep, providing fùrther evidence for

a shift toward seconâary products exploitation (Greenfield 1989,2001).

M-ryv

The occurrence of tumuIi graves varies throughout the Balkans. They are found in
western Serbia and eastem Bosnia (Harding 2000: 100) and are cornmon throughout
fouthem Croatia and Bosnia (Harding 2000: 101 ). They were generally of medium size,
not very high and rarely with a diameter over 20 meters. m e n the penphery was marked
with stones and the inner core was wnstructed of a cairn of stones (GaraSanin 1983: 173).
Cemeteries were common and contained two contemporary types of îùnerary
rites, inhumation and cremation (GaraSanin 1983: 174). In graves, skeletons were found
in a contracteci position (GaraSanin 1983: 173) facing east, with a north-south orientation

(Greenfield 200 1). Multiple burials were common, ofien belonging to family groups
(GaraSanin 1983: 173).
As discussed above, this period saw the emergence of low-level social
hierarchies. This is a pattern most vividly reflected in the mortuary practices of the
settlements.

During the EBA, some burials with much more elaborate graves goods than
others appear, both within communal cemetenes and in separate spatial locations.
Many of these have v e r -sophisticated grave goods made of bronze. copper and
gold and non-local goods obtained through long-distance exchange (Greenfield
200 1).
These grave goods also give indications of status differences between genders as men are
buried with more highly valued goods than women are. However, these hierarchical
social distinctions are not visible in every settlement (Greenfield 200 1).

Fauna
In the Bronze Age, famiers practiced a mixed subsistence strategy with cattle,
sheep, goat and pig as the main domestic animals (Bokonyi 1974: 33; Harding 2000: 134;
Bailey 2000: 256). Sorne variation in importance of each species occurs in response to
local environmental conditions (Harding 2000: 134). Additionally, several changes were
evident. Cattle decrease in frequency while still remaining the dominant species, with a
corresponding increase in sheep, goat and to a lesser extent pig (Greenfield 1986;
Harding 2000: 134; Bailey 2000: 256).
Horse is also present at Early Bronze Age sites. While horse remains were rare on
earlier sites, they occur in large numbers in the Bronze Age. "This is the feature which
most sharply contrasts the Bronze Age animal keeping with that of preceding periods"
(Bokonyi 1974: 33). Large quantities of horse remains appear to be associated with
"elite" settlements during this period (Greenfield 1986).
Wild species are still present in faunal assemblages and evidently continued to be
part of the subsistence economy. But their importance was greatly reduced (Greenfield
88

1986; Harding 2000: 134). Fish continue t o be an important component of the wild fauna

particularly in lowland sites (Greenfield 200 1).

Flom
c'Although plant remains are commonly found, recovery techniques have
fiequentiy not been adequate to compose a satisfactory picture ofthe plant economy of
the Bronze Age" (Harding 2000: 143). In spite of this observation, several generalizations
about plant remains can be made based on observations and developments from earlier
periods. While variation in importance of species between sites was common, agriculture
was still the prirnary occupation, with evidence of wheat, oats, peas and lentils as
domestic crops. There is also evidence o f a wide range of h i t s and berries (Harding
2000: 143).

Evidencefor se&nrismhnobility

Significant shifis in subsistence and settlement patterns, mortuary practices,
architectural and artifactual remains begin during the Eneolithic and continue during the
Early Bronze Age (Greenfield 1986). It has been suggested that these important changes
were the result of developments in agriculture and husbandry. Sherratt (1980, 1983)
argues that increased specialization in the secondary products o f the main domestic
species, specifically the introduction o f the cart, would have resulted in increased ease of
movement for peuple at this time. An alternative suggestion has been the adoption of
transhumant pastoralism as the dominant economic strategy . It has histoncall y been a
significant part of the economy in the Mediterranean and the Balkans. Many researchers

(Geddes 1983, Greenfield 1986, Halstead 1981) agree that it was aiso an important
element of the economy in prehistoric times (Harding 2000: 138). Each of these
hypotheses suggests greater mobility of populations across the landscape. The settlement
data in particular supports this idea.

Middle and Late Bronze Age

am*
As defined above, the entire Bronze Age period begins in 2500 BC (Harding
2000: 1) and ends at 1000 BC in the central Balkans (GaraSanin 1983; Greenfield 1986).
Within the northem Balkans, the Middle Bronze Age extends fiom 1900- 1400 BC ( 15001300 bc) while the Late Bronze Age extends fiom 1400-1000 BC (1300- 1200 bc)
(GaraSanin 1983: 166).

Cultures
As the Bronze Age progressai, closely linked cultural groups evolved that shared
many common features. This makes the delimitation of their exact territories rather
difficult as they ofien overlapped. As a result, the Middle and Late Bronze Age are often
grouped together in publications (e.g. GaraSanin 1983; Harding 2000). Major cultural
groups include the Vatin and Dubovacfuto Brdo, found in southem Pannonia (the
Vojvodina) and Danubian Serbia, and the Verbicioani ceramic groups found in Romania.
These groups are known to extend into northem Bulgaria (GaraSanin 1983: 175). These
cultural groups ail appear to be contemporary (GaraSanin 1983: 175, 177) and fa11 within
the Middle-Late Bronze Ages of the central Balkans (Reinecke - Br AUBl to D - ca.

1600-1200 bc). The end of the Bronze Age in the region is usually associatecl with the

Halstatt A (following Reinecke - Greenfreld 1986: 138).
Senloment

The settiement patterns established in the Eariy Bronze Age continue into the later
phases. There is low intra-settlement population density and size accompanied by
population dispersion into a larger number o f more closely spaced residential localities. A
redistribution of the population over the landscape results in few large settlements and

many smaller settiements. A distribution pattern of severai sites per valley, dominated by

a single regional center, is common (Greenfield

1986: 7)

Bronze Age settlements show shallow occupation horizons and have insubstantial
wattle and daub architecture, rareiy more than one vertical1y definable occupation level.
These sites are "spatially extensive and have low surface and subsurface artifact
densities" (Greenfield 1986: 6).

te ch no log)^

Stone was still an important materiai in the later periods of the Bronze Age and
common items were bored hammers. Bone rings were a common find. These materials

are overshadowed by the increasing use o f metal. Gold jewelry and a variety of bronze
objects were widespread (GaraSanin 1983: 177). During the Middle Bronze Age, there
was increasing elaboration of ornaments, weapons and twls. At this time, metal begins to
be widely used for more practical activities and not simply for social display (Greenfield
1999b). Large numbers of axes are found, which could have been both weapons and
tools. Additionally, woodworking t w l s and the first bronze sickles appear at this time.

The trend of using metal for the manufacture of everyday tools was even more
pronounced in the Late Bronze Age (Champion et al. 1984: 2 17).

Mortuary
While inhumations continue in the Middle and Late Bronze Age they become less
comrnon. They are replaced by the widespread "ürnenfeld kulture" with cremations
becoming the most cornmon practice. However, both rituals seem to be practiced
contemporaneously - although possibly in different settlements.

Fauna
It is important to stress that there is little variation in animal husbandry across the
region. The relative importance of each species in an assemblage seems to Vary in
response to local environmental conditions (Bokonyi 1974; Greenfield 1986; Harding
2000: 134). However, it is possible to highlight some trends within the period. Cattle are

the dominant species, although it has declined somewhat in importance in cornparison to
the previous period. Sheep/goat increase in importance at the expense of cattle and pigs,
although pigs increase in frequency somewhat as well (Bokonyi 1974: 34; Greenfield
1986).
In contrast to the variety seen in the exploitation of dornestic animals. the hunting
of wild species was barely incidental and much mcre homogeneous throughout the
Bronze Age. Aurochs were less frequent than red deer and generally less than other wild
species. This indicates two features of the later Bronze Age animal exploitation patterns.
First, aurochs were becoming more rare throughout the landscape. Additionally, this

indicates the decline of the domestication process. Animal husbandry had advanced to the
point where it can "support itself not only by increasing the sîock of domestic animals
without further domestication and providing the population wit h meat but also supply ing
other foodstds (milk), giving draught power and material for clothing7' (Bokonyi 1974:
34).

Fba
There is little change in the types of cultivateci plants that are found in sites in the
Balkans until the later phases of the Bronze Age. A range of new species including spelt
wheat, millet and several types of oil-bearing plants (e.g. poppy, flax) were exploited and
there is suggestion that there was a corresponding increase in intensity of cultivation,
patticularly legumes. While these species were occasionally found in earlier periodq it is
not until this time that they become abundantly utilized (Harding 2000: 144).

Evidencefor sedentisMm06ifity

Whether it was due to the increased use of the cart (Piggott 1982), or the adoption
of transhumant pastoralism (Greenfield 1999a), the evidence seems to suggest that there
was an increase in mobility of people across the landscape during the Bronze Age

periods. Srnaller site size and lack of significant architectural structures suggests a degree
of impermanence in the settlements.

Eariy Iron Agc
Cknmdogy

Chronology for the Early bon Age in the Balkans is problematic. Before World
War II Reinecke's system for central Europe was extended to the Balkans and divided

into three basic epochs; Bronze Age D, Halstatt A and Halstatt B. These l a s two periods
are additionally subdivided into Halstatt A1-A2 and Halstatt B 1-B3. The application of
this system to the Balkan area was problematic as it was based on material with no direct
comection to the Balkans. As a result it created more difficulties than it clarified.
Subsequently, Bronze D and Halstatt A have been recognized to be part of the Late
Bronze Age (1400-1000 BC). There is a transitional penod between the Late Bronze Age
and Early Iron Age (1000-800 BC) which is characterized by Halaatt B. Finally, the
Early iron Age is characterized by Halstatt C, and D. (GaraSanin 1983; Greenfield 1986).

Culares
The Early Iron Age in southeastem Europe is represented by the Halstatt C and D

-

(800 500 BC) cultures (Greenfield 1986: 1 13). The central European core of the Halstatt

material culture covers a vast area from Budapest into central Europe and nonh into

Germany (Welk 1984: 8).

SeîîIement

During this period, there is a continuation o f the trend of the abandonment of tell
sites and settlement dispersion into srnaller communities (Raish 1992: 15). These sites
were commonly located on hilltops or other places well placed for defense (GaraSanin

1983: 591) and were oflen fortified (Raish 1992: 15). The moa common types of houses
are oval or rectangular pit-dwellings, most of which contain a hearth (GaraSanin 1983:
589), but surface houses of wattle and daub are also found (GaraSanin 1983: 590).

Techndogy

Use of pottery continues into the Early Iron Age and decoration and manufacture
is ofien a distinguishing characteristic of the different regional cultures. While incised
and stamped patterns are wrnrnon, decorations are varied and more elaborate than
previous penods. A variety of body and rim shapes are found and rnany vessels have
handles (GaraSanin 1983: 589).
Most cutting and manufactunng tools such as knives and swords were made of
iron (Milisauskas 1978: 253). Bronze continued to be an important matenal particularly
for omaments, vessels, horse trappings, amour (Phillips 1980: 260) and arrow heads
(Garahnin 1983: 597) and was ofien used in conjunction with iron (Phillips 1980: 260).

M-IIN
Some of the best mortuary data for this period cornes fkom cemeteries in the
southem Morava region and the Kosovo area. Burials are arranged in groups in specially
constructeci graves. Bunals were cremations with the remains placed in ums set on stone
slabs and oflen covered by an additional slab. Often the ums were surrounded and
covered by a stone layer of concentncally arranged white pebbles and boulders
(GaraSanin 1983: 597).

Fana
It appears that the pattems of animal husbandry and exploitation that were
cornmon in the Bronze Age continue into the Early Iron Age. There is the continued
dominance of cattle over the other comrnon domestic species of sheep/goat and pig and
these species were exploited for both primary and secondary products. Horse remains
became a common part of faunal assemblages. The most noted difference between faunal
assemblages of this period and earlier periods is the almost complete lack of any bones of
wild species (Bokonyi 1974: 34) although fishing may have wntinued in certain areas

(GaraSanin 1983: 590).

F k
The early part of the Iron Age is characterked by settlement expansion into
agriculturally marginal areas. While this trend continues throughout the period, there is
also evidence of certain areas being abandoned (Champion et al. 1984: 277). As
increasingly marginal soils were brought under cultivation, some became susceptible to
over-exploitation and exhaustion. As a result, this period shows evidence of new
strategies of increasing agricultural output. This included new crops, such as rye in
suitable areas, new tools and technology and more complex and intensive systerns of
agricultural organization (Champion et al. 1984: 278).

Evidence for se&ntisnr/mobilify
The dominant settiement pattern of the Early Iron Age is a continuation of the
patterns established in the Early Bronze Age. The occurrence of smaller more dispersed

settlements seems to suggest an increased mobility of the population across the
landscape. These observations have been interpreted as "f'acilitating the growing
importance of pastoralism in the cconomy" (Raish 1992: 15).

Conclusions
The extensive temporal range of Balkan culture hiaory summarized above traces
the appearance of the first major animal domesticates (sheeplgoat, catile and pig) in the
Balkans during the Early Neolithic. It also shows the development of the further
exploitation of these species over time through the use of their secondary products.
Additionally, other signifiant cultural change occurs throughout this time, specifically
the development of pottery manufacture and the use of metals. However, the principal
changes of interest in this investigation are the shifiing importance of the various
domestic species over time and the potentially interrelated changes in settlement patterns.
Reitz and Wing (1 999: 7) assert that it is the interactions of humans and animals, which
forms '2he basis of subsistence strategies and eventually of economic and other social
institutions". This is not to suggest that the changing patterns of animal exploitation
throughout the prehistory of the Balkans should be proposed as the sole causal factor of
the changes observed throughout this time. However, some of the trends evident in this
bnef summary of the culture history of the Balkans fiom the Neolithic to the Early Iron
Age may be explained through a more in-depth investigation into the nature of animal
husbandry throughout this temporal period.

Cbapter 6:
Methodology
Intmduction

The general approach o r methodology chosen for this investigation is
zwarchaeology. Olsen (1971:2) defines this as the study of animals in relation to man.
Zooarchaeology is particularly suited to the investigation of transhumant pastoralism

because it utilizes the remains of the animals of interest. While the proportion of the
population that was involved in the movement of the livestock is still debated, the
majority of animals were moved around the landscape in a mixed pastoral economy
(Geddes 1983; Greenfield 1999a). As a result, the remains of the animals should yield a
clear pattern of complementary movement between highland and lowland sites
(Greenfield 1986, 1991, 1999a).
Within zwarchaeology, emphasis should be placed on interpretation, rather than
simple identification (Olsen 1971:1). Preliminary identification and species
determinations fiom al1 of the sites to be presented here have already been completed.
The present investigation seeks to go beyond this preliminary identification to examine
what these remains can reveal about a specific problem. The primary purpose of
zooarchaeology is to investigate the interactions of humans and animals as this fonns
"the basis of subsistence strategies and eventually of economic and other cultural
institutions" (Reitz and Wing 1999:7).

Technique
C k k e of techique

The techniques chosen for this investigation must establish both age of death and
season of death of the archaeological faunal remains of the three major domest ic species.
There are a variety of techniques for the determination of age of death of archaeological
samples. These include epiphyseal fùsion and closure of cranial sutures, tooth growth and
replacement sequences, tooth Wear, incremental structures and antfer and hom
developrnent (Reitz and Wing 1999: 159). The main method of age determination has
traditionally been epiphyseal fusion. There are several problems associated with this
method. First' the chronological age of fusion is not known for most wild species.
Second, the epiphyseal age classes are sometimes too coarse to establish m e a n i n e l
mortality profiles (Klein and Cruz-Uribe 1984: 43). It is this second characteristic which
is of great concern for this investigation. Additionally, the fùsion of epiphyses ends
relatively early in an animal's life (Payne 1973: 283) when an animal reaches maturity.
This makes it very difficult to distinguish a prime adult (young but full-grown) fiom an
aged one, based purely on the epiphyseal data (Crabtree 1982: 242; Klein and Cruz-Uribe
1984: 43). This is a necessary step in analysis if we are to reconstruct the economic uses

of the domestic species (Crabtree 1982: 243). Finally, epiphyseal data are often biased
because of differential attrition between early and late fbsing bone ends, early fusing
tending to be more resistant to attrition. This l a d s to a bias against certain age classes.
The same is true for the very young age classes. Their bones are not fused and are very
subject to attrition (Greenfield 1986, 199 1;Lyman 1994). The disadvantages of
epiphyseal fusion for ageing can be overwme by the use of teeth for age data.

Cementum analysis is a technique that is oflen separated 6om primas, faunal
identification because it requires specialized equipment (Reitz and Wing 1999: 167), is
significantly more time consurning, and is destructive of specimens. Its application has
proven usefui for the determination of both age and season of death in marnrnals
(Lieberman and Meadow 1992: 57).
The University of Manitoba has a thin sectioning laboratory, allowing access to
this equipment and training necessax-y for this investigation. However, the sample of
archaeological teeth availabie for sectioning is limited. As a result, cementum analysis is
chosen as a secondary technique to supplement the more complete database information
on tooth Wear and emption. The "analysis of cementum can be of great assistance in
testing hypotheses concerning seasonality that have been based on other sources of
information" (Lieberman and Meadow 1992: 57). It is hoped that the combination of both
techniques will provide a complete picture o f the economic movement o f these animals.
Additionally, the combination of the two techniques may minirnize some of the problems
of interpretation associated with each technique.

T d h Wear and mption
Tooth W e a r is one of the oldest techniques for age detemination, and is
pahxdarly applicable to large herbivores (Davis 1987: 40). It has been supponed as the
most accurate method of age determination when it can be tied into a known age
sequence (Lowe 1967) and is still widely utilized today (Hambleton 1999: Munson
2000).

The eruption of deciduous and permanent teeth in animals allows for ageing in
much the sarne manner as the state of epiphyseal fusion of the post-cranid skeleton.
However, using the dentition of animals offers several advantages. "Unlike epiph yses,
teeth monitor age more or less continuously throughout the life of an individual. This
means that teeth can be used to define a larger number of more narrowly bounded age
classes" (Klein and Cruz-Uribe 1984: 44). Analysis of tooth Wear and eruption enables a
clear distinction between prime adults and senile adults (Klein and Cm-Uribe 1984: 44).
The mandibles and mandibular teeth 'display greater suMvability than most post-cranial
elements, and are therefore Iess affected by preservation bias" (Hambleton 1999: 6 1) and
differential recovery (Payne 1973: 284). This greater durability of teeth ofien makes them
more abundant in a sample, and so, they are able to provide an interpretable profile when
epiphyses canot. Additionally, the Wear, or degeneration of the teeth allows for ageing
beyond the range of epiphyseal fusion and tooth eruption (Reitz and Wing 1999: 162).
"Finally, unlike epiphyses, teeth are almost aiways identifiable to species" (Klein and
Cruz-Unbe 1984: 44), so there is little need to lump categones together and reduce the
precision of the data. The sequence and timing of the eruption of the teeth in the
mandible for domestic animals has been established for a number of species (Silver 1969;
Habermehl 196 1; Getty 1975).
Previous research by Greenfield ( 1986, 1988, 199 1) made minimal use of the
tooth Wear and emption data that were recorded. It is time to give this material the
attention it deserves. As such, the primary technique for the determination of age and

season of death for this investigation is analysis of tooth eruption and Wear patterns of the
species of interest.

There are three main disadvantages associated with tooth wear and eniption. The
pri mary disadvantage i s that the nature of the animals7environment, specifical1y, the
foods eaten, and the arnount of grit consumeci when eating can affect the degree of wear.
As well, the general nutritional health of the animal can a e c t Wear stages of teeth (Reitz
and Wing 1999: 162). While tooth eruption and Wear stages can provide a good
estimation of physiological age of an individual, there are problems in attempts to assign
an absolute age to Wear stages (Hambleton 1999: 61). Finally, while cow and pig can
easily be identified and diainguished h m each other, there are currently no reliable
means of distinguishing sheep and goat mandibles (Ewbanks 1964: 423) except in young
animals (Payne 1985), particularly with fiagmentary matenal. As a result, they must be
considered together, as they often are in archaeological analyses "despite possible
differences between man's use of the two animals at the same site" (Payne 1973:284).
Attempts have been made to minimize some of these problems through the establishment
and examination of comparative modem collections of tooth Wear from a variety of

species. However, Hillson (1986: 180) highlights that because the variation within
archaeological populations cannot be known, there is aiil an elernent of uncertainty.
There are two main systems for the recording of tooth eruption and Wear data.
Both systems utilizes a series of diagrams showing successive tooth Wear stages, where
individual Wear or emption stage of each tooth is recorded by reference to the diagrams
(Grant 1982: 1OS). The first was established by Grant ( 1975) and is applicable to sheep,
cattle and pigs. The second system is from Payne and focuses on sheeplgoat only.
However, Halstead (1985) has adapted Payne's technique for use with cattle as well.
Both systems identifi tooth Wear stages for permanent rnandibular molars and the

deciduous and permanent fourth premolar. The wear stages of each molar tooth are
combined to provide a mandibuiar Wear stage. The systems differ in terms of number of
wear stages, how the tooth Wear stages are defined and the relation to absolute age.
Payne groups the mandibles according to their state of wear into broad bands
which each represent a chronologically defined age group. Grant also groups
mandibles according to their Wear but in much smaller bands each of which
represent a particular mandible Wear stage that is defined by a number. This
number relates to its age relative to other wear stages but not to absolute age. The
different stages of al1 mandibles in a population are expressed by Grant in the
form a fiequency diagram showing the number of jaws representing each
mandible Wear stage. Payne expresses Wear data in the fonn of a mortality curve
by calculating the percentage of the population still dive at the end of each
successive age stage (Hambleton 1999: 62).

C o n v d n g the resuftsof (aièrent analyses of rnancobular t o d Wear into a sirnilm

f-a
Data was coded using a faunal coding system established by Greenfield ( 1986)based on Meadow ( 1978). Both the Grant and the Payne systems have been utilized in the
recording of the tooth wear and eruption stages of the domestic animals in this
investigation. For ovicaprines, the data collected between 1977-90 employs Payne (1973)
for mandibuiar tooth Wear and eruption, whereas the later data sets use Grant ( 1975).
Therefore, it is necessary to first convert them into a similar format for wmparison.
Hambleton ( 1999), in her research on animal husbandry in lron Age Britain, was faced
with the same problem. Her research provides a method of conversion (Tables 1-3) from
the Grant system of recording tooth Wear to Payne's system since Payne's results allow
for easier recognition of herd age stnicture and kill off patterns. Grant's method provides
neither indication of absolute age, nor the relative duration of different Wear stages. As a
result, "it is harder to determine what the observed populations structures equate to in
terms of the classic mat, milk or wool economies characterized by Payne" (Hambleton

1999: 63). The establishmmt of age distributions is an important element of

reconstmcting animal exploitation strategies (Greenfield 1988: 574) and having them in

an easily readable and understandable fonnat assists in interpretaîion.

The reliability of this method of conversion can also be tested utilizing the
modem sheep and goat comparative that has been collected by the author. Both Grant and
Payne Wear stages have been recorded for these mandibles.

Establisking absdute age

In some investigations it is adequate to assign individuai bones to age classes,
such as juvenile, immature and adult. But where assessrnent of the economic significance
of domestic species is required, esiablishing the absolute age of the species is highly
desirable (Bullock and Rackharn 1982: 73). In her conversion from Grant's to Payne's
systems, Hambleton (1999: 64) ignores absolute ages completely and relies solely on
comparisons of relative physiological ages. She does, however, provide data on
suggested age using Payne (1 973) for sheep/goat, Halstead ( 1 985) for canle and Higham
(1 967) and Bull and Payne (1982) for pig. For the purposes of this investigation, the

assignment of absolute ages is a necessary step and will be assigned to each species as
above.
The modem goat comparative collection provides a test of the assigned ages of
sheepigoat given by Payne. The suggested ages listed by Payne for sheeplgoat will be
compared to the known ages of the wllected specimens. While it would appear more
logical to assume that the earlier breeds would be more applicable to archaeological
populations, the research does not bear out that assumption.

Payne (1985) suggests that Silver's 19th cenhiry ages for cattle are inaccurate and
that modem 2ûth century eruption tirnetables are more applicable to archaeological
populations. Similarly for sheep study of the Harlow Temple assemblage indicates that
bon Age dental eruption is more andogous to Silver's modem figures than the 19th
century dates, as the seasonal kill pattern of the Harlow Temple sheep only becomes
apparent when using modern eruption times. The same is true for pig; modem and
ancient wild boar share the same eruption times as modem domestic pigs (Hambleton
1999: 61).

Additionally, research on the dental eruption and Wear of Soay sheep, a feral
breed believed to be the closest living analogy to prehistonc breeds, also agrees with
Silver' s modem estimates and Payne's suggested absolute ages (Hambleton 1999: 62).
Therefore, the use of a modem collected sample for this type of testing seems both
appropriate and applicable.
The suggested ages for cattle and pig cannot be teaed in this way, as there is no
adequate comparative modem rnandible collection of known age available to the
researcher. The suggested absolute ages fiom Hambleton (1 999) for these breeds will be
accepted as valid.
Absolute age for mandibles in the database will be established with the following
procedure. For the databases that use Grant's (1975) rnethod, the Greenfield code
assigned a numencal code to indicate the degree of wear of each tooth following Grant's
Wear stages. The code assigned by Greenfield is not the same as the numencal values
assigned to each Wear stage by Grant. Therefore, the faunal code utilized by Greenfield
must be converted to the Grant Wear stage letters. Then it is assigned the numerical value

as per Grant's method (Table 4). The mandibular score is obtained by adding the
numerical value of the three molar teeth only (Grant 1975: 442). The score for the
rnandible can then be evaluated against Hambleton's conversion to a Payne Wear stage
(for sheep/goat) and then to an absolute age (Tables 1-3).
For mandibles that are missing one of the three molar teeth it is still possible to
assign a mandibular stage using Grant's method. Grant (1982) provides a method
whereby the Wear stage of the missing tooth can be predicted. The Wear stage of a
missing tooth "is made by reference to complete molar rows in which the Wear stages of
the teeth are the same as those that are present in the incomplete mandibles" (Grant 1982:
96). It is possible to establish a range of mandibular stages, and so, a range of absolute

ages, utiliring the charts discussed above (Tables 13).
Again, in databases that have utilized Payne's method of recording tooth Wear and

emption, it is also necessary to treat complete mandibles (those with al1 three molar teeth)
and those with missing teeth differently. It is relatively easy to assign a Wear stage to a
complete mandible, and the corresponding absolute age, following Payne's (1 973)
examples. To deal with mandibles with missing teeth, he too provides charts, which
facilitate the assignment of a Wear stage.
Loose Teeth

Loose teeth are uselid especially in those sites where there are few or no
mandibles. Normally, one does not like to use them because of the possibility of inflating
the count of Minimum Number of Individual's. But in many cases in this investigation, it
is necessary to use them due to the problem of small sample size. The only loose teeth
included in the examination were those molar teeth that were specifically identified to

number, Le. first, second or third molar teeth. Lower loose teeth will be dealt with as if
they were mandibles with two missing teeth.

Determinhg stage cit'stributîm
It is easy to record the stages of mandibies and loose teeth that fdl nicely into one
of the established age stages. It is more difficult to deal with mandibles and loose teeth
that cover a range of stages, such as B-C.The data will be recorded in the following
manner. The raw count represents mandibles and loose teeth that have been identified as
belonging to each stage on the basis of the defined criteria as defined above (Payne 1973;
Grant 1975; Hambleton 1999). Following the method proposed by Payne (1973) the
corrected count represents specimens that cannot be placed more closely than within a
group of stages. These specimens are proportionally allocated to the age stages based on
the raw count data. This is explained by Payne's (1973) example (Figure 7).

Rududon shutegies and construction of karvest profiles
Harvest profiles of faunal remains are widely utilized by archaeologists to
elucidate the exploitation strategies of a Society as 'the different age and sex groups will

be slaughtered by herders according to the type of products they wish the herd to
produce" (Greenfield 199 1: 1 70). The harvest profile is the distribution of age at death
for a species (Hesse 1982; Greenfield 1988). Production strategies, whether the domestic
anirnals were utilized for primary produas, such as meat, or whether they were utilized
for secondary products, such as milk, traction, wool or hair, will be reflected in the
harvest profile denved from the data. The use of harvest profiles for the examination of
exploitation strategies has several advantages over other methods. First, the species

frequencies in faunal samples are subject to taphonomic biases. Second, it is nearly
impossible to reconstruct the original herd structure. Finally, the goal for archaeologists is
to determine the ways the animals were managed.
The harvest profiles for this investigation are established for al1 three dornestic
species (sheep/goat, cattle and pig) for each site and for each major period using the
traditional rnethodology proposed in Payne's (1 973) seminal study. Ail staged mandi bles

are counted and the percentage of the total sarnple calculated. These percentages are then
sequentially subtracted from 100 and the resulting values graphed. Loose teeth are
included where they provide a sufficiently narrow age stage o r are necessary to provide a
suficient sample size.

In order to compare the degree of similarity between harvest profiles between
sites, the chi square statiaic was used in al1 cases where there are two or more profiles
per period. The youngest age group was elirninated from consideration due to the
taphnomic issues and the age groups E through to 1 were combined. The analysis was
performed using StatXact 4 software. A significance level (p value) of less than 0.05 was
considered to be statistically significant. Tke software provided both a usual p value that
is the original chi square test and is best for large samples. Additionally, an exact p value
was calculated, which corrects for small sample size (Le. cells less than 5) and provides a
more accurate calculation (Demis Murphy, pers. Comm., 200 1).

Establishing se-

of

&ath

Monks (1 981) provides a detailed examination of the various techniques for the
determination of season of deat h. The majority of techniques are very similar to those for

age of death determination. This is due to the fact that season of death is established by
the combination of age, considered in months, with the rnonth of birth for the species to
provide an estimation of the season of death (Monks 1981: 186; Burke 1995: 3). This
technique is only useful for the younger age groups, Le. less than one year, as once age is
greater than tnrelve months it is not possible to pinpoint season. It is this fact that
necessitates the addition of the secondary procedure in this investigation, cementum
analysis.

Ctmtntum analysis

Incremental growth structures have been observed in a variety of organisms.
These may be present in mineralized tissues, such as bone, molluscs, teeth, otoliths, fish
spines and antler pedicles (Pike-Tay 1991: 28). Correlations between growth lines in
teeth have been recognized for more than 30 years as the most reliable means of
establishing age and season of death of individual specimens (Lieberman 1993a: i 162).
Teeth are composed of three distinct tissues, enamel, dentine and cementum.
Enamel covers the crown of the tooth, while cementum covers the roots of a tooth.
Dentine forrns the main structure of the tooth and underlies both the enamel and the
cementum (Hillson 1986: 9). Incrementai structures have been identified in al1 three of
the dental tissues (Liebeman and Meadow 1992: 57). While the study of incremental
structures in teeth has previously focused on both the dentine and the cementum, it is the
analysis of cementum that has proven more effective in the determination of both age
determinations and season of death information (Pike-Tay 1991: 34). Therefore, it is the

incremental structures in cementum of domestic animal teeth that are of interest in this
investigation.
Dental cementum has been considered extremely reliable, since it is deposited
through the entirety of an animal's life and is rarely resorbed (Gordon 1993: 9). Seasonal
differences in the deposition of cementum are generally manifest and demibed as growth
zones (which represent the period of active deposition o f cementurn), annuli (which occur

as a result of growth slowdown) and Line of Arreded Growth that occur as a result of
growth cessation. Together, these structures rnay be referred to as a Growth Line Group
and is the equivalent of a year in time (Burke 1995).

Càrnentum composititm and sbvdune

Cementum is composed of both organic (35%) and inorganic (65%) components
(Burke 1995: 5). The organic component is coiiagen fibres and mucopolysaccharides
while the inorganic component is calcium phosphate (hydroxyapatite). Additionally other
elements, such as fluorine, are present in small quantities (Klevezal 1996: 121).
Cementum is deposited around the roots of teeth by cementoblasts. The cementum is
deposited on the surface of the dentine, within and around the Sharpey's fibers that
protrude fiom the penodontal ligament (Lieberman and Meadow 1992: 59). Therefore,
the earliest layers of cementum are closest to the dentin, while those formed later are
closer to the outside part of the rom (Klevezal 1996: 12 1).
There are several different types of cementum t hat differ in terms of histology,
development and fùnction. There are two major categories of cernentum, cellular and
acellular. By definition, acellular cementum does not contain cells, or cementocytes.

Acellular cementum tends t o be found on the sides of the root close t o the enamel border.

In contrast, cellular cementurn does contain cementocytes and is found at the apex of the
root and in the inter-root pad. However, "in principle...both types of cementum can be
found in any part of a tooth, and layers of cellular and acellular may even alternate"
(Klevezal 1996: 121).
There is some disagreement with these distinctions in types of cementum. The
presence or absence of cementocytes ma? be the result of the variable growth rate with
which the two types of cementum are deposited. As in bone, the more slowly deposited
layers will have a lower cell-space volume fiaction than layers deposited more quickly,
with a resultant lower tissue density. Therefore, the distinction o f acellular and cellular
cementum based on presence or absence of cells may not be valid for al1 species. It has
been demonstrated in horse teeth that "the cementum layers contained lacunae (evidence
of cementocytes) regardless of their location on the tooth" (Burke and Castenet 1995:
480). Similarly, in the sheep and goat teeth examined throryh the course of this research,

evidence of the presence o f cells is found throughout the tooth cementum (A. Burke pers.
comm.). As a result, the principal distinction o f the different types of cernentum should
be the o r g a n k t i o n of the collagen fibre matnx. This is the source o f the observed
structural variations in cementum (Burke and Castenet 1995: 480).
The type of collagen in the tissue fùrther subdivides the two types of cementum,
whether it is extrinsic, intrinsic or mixed. Intrinsic collagen is synthesized by the
cementoblasts. It is a component of almost al1 cementum. However, most of the collagen
in cementum is extrinsic. 'Zxtrinsic collagen is synthesized by fibroblasts in the
periodontal ligament" (Lieberman and Meadow 1992: 59). These extrinsic fibres anchor

the twth root to the periodontal ligament as they are mineralhed as part of the cementurn
matrix. Acellular cementum has a high proportion of extrinsic fibres, with relatively
fewer intnnsic collage fibres (Lieberman and Meadow 1992: 60). In contrast, cellular
cementum has more intnnsic fibres and fewer and sometimes no extrinsic fibres
(Jieberman and Meadow 1992: 62).
Additionally, there are two minor megories of cementum that are involved in the
deveiopment of the tooth. These are intermediate (hyaline) cementum and cementoid (or
precementum) (Lieberman and Meadow 1992: 59). For a fûll discussion of the histology
and structure of the various types of cementum see Lieberman and Meadow (1992).
Acellular cementum is the most retiable for indications of age at and season of
death (Lieberman and Meadow 1992: 59). lt is deposited towards the cervical end of the
tooth root and is composed of seasonally deposited bands that appear either opaque or
transiucent in polarized light (Lieberman and Meadow 1992: 6 1).
The causes of the annual growth cycle of cementum are still largely debated
within the literature. Grue and Jensen (1979) provide a comprehensive summary. It is
general l y recognized that the formation of incremental structures in cementum are
govemed to a considerable degree by an intemal rhythm related to the animal's growth

and metaboiism (Grue and Jensen 1979: 41). However, extemal factors can still exert
some effects on cementum formation (Burke 1995: 11). These can include environment
and climate (Grue and Jensen 1979; Burke 1995), dietary restrictions, hormonal changes,
reduced food intake (Saxon and Higham 1969) and reduced nutrition and biomechanical
stress (Lieberman 1993b). It is likely that it is the result of a cornplex of factors and the
need for fùrther investigation as to their influence is required.

Observ&*un of ~lnrctures
Several techniques are available for the observation of growth sti uctures in
cementum. These include polarized light, ordinary light, stained, histological thin
sections, transmitted or scanning electron rnicroscopy and microradiography (Burke
1995: 8). The chosen technique for this investigation is the examination of undecalcified,
ground thin sections of teeth to be viewed using a polarizing light microscope with a
rotating stage under both transmitted and polarized light. This is one of the few
techniques that are applicable to both modem and archaeological teeth.
The wider, growth zones of cementum appear light in colour and opaque under
reflected light microscopy and transmitted polarid light. In contrast, these same
structures will appear dark under transmitted white (or natural) light. The narrower annuli
in cementum appear dark in color and translucent under reflected light microscopy as

well as with transmitted polarized light. In wntrast, these increments will appear bnght
under transmitted white (natural) light (Burke 1995: 6; Pike-Tay 1995: 276-277).
Acellular cementum is deposited at the cementum-enamel junction, or the cervical
region of the tooth. This makes this area of the tooth ideal for the counting of the
incremental structures in the cementum. In this region, the lines are most distinct and
even. Additionally, in ungulates it has b e n s h o w that layers in cementum are ofien
disturbed in the apical area of the root, and layers here are less distinct. As a result, the
coronal half of the root is preferred for interpretation (Grue and Jensen 1979: 19).

TlIe c a n â d sample
The purpose of a modem control simple is to establish the time of formation of
incremental growth structures in the cemenmm in order to apply this information to the
study of an archaeological sarnple (Burke and Castenet 1995: 479). A sample of sheep
and goat s h l l s were collected fiom August 2000 to March 2001 from local Manitoba
abattoirs. Approximately six sheep per month were collectecl 6om Carmen Meats in
Carmen, MB.The goats were collected fiom Prairie Abattoir in Portage la Prairie, MB.
The abattoir slaughtered two animais per weelg which were collected each month. The
utilization of these local animals is considered applicable to archaeological matenal in the
Balkans because the animals are obtained 6om an environment with roughiy similar
patterns of seasonality. The animals of the comparative collection are goats raised on
small-scale f m s in Manitoba. They are domestic farm animals raised with seasonal
differences both in food availability and seasonal environment.
Al1 the goats were bom in the month of April, with a mean birth date estimated by
the producer to be Apnl 15". The goats range in age fiom 6 months to a year and a half
As the pattern of slaughter was two animals per week and the specimens were collected
at roughly the middle of each month throughout the collection period, date of death was
estimated over a period of two rnonths. This changed through the time of collection when
collection was at the end of each month.
It was possible to obtain several older sheep, From a pnvate producer who raises
sheep for wool. This small sample included one sheep specimen that was four and a half
years old (54 months) and two animals that were a year and a half-year-old at death.
These were also included in the final sample in order to expand the age range covered by

the sample. Additionally, two older sheep with no age information that were collected
fiom the abattoir were included. As a result, the final modem comparative collection
consias of both sheep and goat. There are forty three animals, twenty nine goats and
fourteen sheep, in the sarnple that compares tooth emption and Wear. The thin sectioning
sample consists of nineteen animals, fourteen goats and five sheep.
It was not detrimental to the analysis to include both sheep and goats in the
sample. They are often lumped together in zooarchaeological investigations due to
dificulties in reliably distinguishing the two species (Payne 1973: 284). The teeth of
sheep and goat are very similar in structure and size (Hillson 1986: 97).Other researchers
have utilized the application of goat thin sections to Gazefhgarela (Lieberman 1993b:
1 17) based on the close phylogenetic relationship (family Bovidae).

Mandibles were extracted fiom the skull and defleshed. The tooth Wear and
eniption was recorded for each mandible, both with Payne's system and with Grant's
system. Then, the MI of the left side of the mandible was extracted for thin sectioning.
While al1 teeth are equaliy usefùl for cementum analysis (Gordon 1984: 4 quoted in PikeTay 199 1 : 53), on1y mandibular M 1 was selected for a variety of reasons.
1. The establishment of this control sample is for the purpose of interpretation of

archaeological teeth.
2. Mandibular teeth are easier to section due to their simpler root forms.
3. Incisors and canines are less fiequent than cheek teeth in archaeological

samples.
4. Incisors and canines are more difticult to identiQ to the species level in

archaeological samples than are cheek teeth.

A total of fourteen goats were included in the sample collected monthly from

Augua to March of the same year. As these were animals slaughtered for meat
consumptio~they were generally young animals (less that a year and half). Due to the
young age of the goats, the comparative sample was supplemented by five sheep
specimens (over the age of 18 months) in order to bulk out the older age groups of the
sample.
Sheep and goat are often lumped together in archaeological assemblages due to
the difficulty of accurately distinguishing their remains to species (E3oesseneck 1969;
Payne 1973). Their lumping together here, in the control sample can be justified because
of their close phylogenetic relationships (family Bovidee). The teeth of sheep and goats

are very similar in form and size (Hillson 1986: 97).
The modem thin section sample of goats will provide an interesting
methodoiogical contribution by testing whether the incremental growth visible in the
teeth of the goats agrees or does not agree with the eruptiodwear stages &or

with the

actual ages. It will act as a three-way cornparison between twth emption and Wear,
incremental stnictures and tme ages (A. Burke, pers. comm., 2001).

Tkefmsil smple
As cementum is the least hard of the dental tissues, it can easily be stripped from
the twth as the result of post-mortem damage. As a rewlt, only M l still encased in the
mandible are selected for the archaeological sample (Lieberman and Meadow 1992: 68).
The researcher did not have access to the teeth fiom al1 the sites for which there
are tooth Wear and emption data available. As a result, the potential sample of

archaeological teeth was limited. It was decided to section a sample of twenty lefl

-

mandibular Ml teeth in total ten teeth from a highland site and ten te& fiom a lowland
site. The sites chosen were Vin& (Belo-Brdo, Serbia), a lowland site that includes
material fiom the Late Neolithic, Eneolithic and Middle Bronze Age, and Kadica Brdo
(Knegina, Bosnia) a highland site that includes material fiom the Early Iron Age.
In the original analysis o f the teeth selected for the archaeological thin sectioning
sample, the majority was identified only to Ovis/Cqra. As a result, it was necessary to
attempt to distinguish them to sheep, Ovis mies, or goat, C q r a hircus. While Payne
(1985) provides distinctions between these species for the mandibles of young animals,

the majority of the archaeological sarnple consisted of older individuafs. As such, it was
necessary to make these distinctions utilizing other criteria.
Based on observations made of both Ovis mies and C q r a hircus mandibles in the
Anthropology Laboratory at the University of Manitoba by the author and H. Greenfield,
the following criteria were utilized to distinguish the mandibles to the necessary level of
species distinction. As in Boesseneck ( 1962), the vertical ramus of sheep slopes upward
(Figure 8). This is most noted in younger animals and is dificult to distinguish without a
significant portion of the hinge. In the goat, the vertical ramus is onented more straight
up and down (Figure 9). The most usefùl distinction benveen the mandibles of older
individuals of these species is the slope that is seen in the horizontal ramus. When the
mandible is oriented with the occulusal sunace as a guide, the horizontal ramus in sheep
curves upwards towards the occulusal surface more steeply than in goats. Additionally,
the break in dope, where the dope begins is also usefùl. It is under the anterior edge of
M3 in sheep and it is under M2 in goats if it is present at dl.

Materials and rnethods
The teeth selected for sectioning must first be removed from the mandible. This
was accomplished through the use of a small handsaw and a high-speed rotary saw. Two
cuts were made on either side of M l and the mandible was broken along these lines using
a pair of cutters and/or a screwdriver. The modem teeth were then soaked in a degreasinp
agent (in a 5 0 5 0 solution with water) in order to remove as much of the fat and grease
from the teeth. Teeth were soaked for five days. and then allowed two full days to air dry.
This degreasing step was omitted for the archaeological teeth. Al1 teeth were measured
according to guidelines in Von den Driesch (1 976) (Appendix A and B).
The tooth must be encased in resin (Buehler Epoxide) in order to fil1 any voids in
the sample and protect fragile materials. Samples were placed into vessels. or boats,
suitable to the size of the tooth. The appropriate amount of both hardener and resin was
calculated, weighted and then mixed together (100 parts of resin to 36 parts of hardener
by weight). The mixture was poured into the boat to fully cover the sample. The vesse1
was placed into the vacuum charnber for 15 to 20 minutes, removed and allowed to
harden for 23 hours.
In order for the sample to be mounted on a slide for thin sectioning, an initial cut
through the sample was necessary. The cut was made Iongitudinally, parallel to the
cementum surface. An Isomet saw with a wafering blade was used. The biock was then
polished on a polishing/grinding machine as evenly as possible using first a 320 micron
abrasive paper and. then with a 400 micron abrasive paper prior to mounting on glass
slides.

Beuhler Epoxide was then used to glue specimens to slides. A small amount of
resin was spread on the slide in a 'T'
shape, roughly the same length as the specimen to

be glued. Beginning at the top of the 'T'
one
, edge of the specimen was placed on the
slide. The block was then quickly lowered. The sample was moved around slightly to
allow the residhardener to spread under the entire sample and release any air bubbles that
may be trapped underneath the specimen. The sample was then positioned in the centre of
the slide. Slides were left to dry, approximately 24 hours or more.
Next, the slide was mounted to the vacuum chuck of the thin sectioning machine
that cuts away the majority of the specimen block. Using 320 and 400 micron abrasive
Papen, the fieshly cut side was then hand thinned as evenly as possible on the
grinding/polishing wheel. This was necessary to allow light to pass through the sample
and provide a clear representation of growth increments. During this process the slide
was checked periodically under the microscope to estimate how much more thinning was
required to allow for optimal visibility of the growth increments.
Once the structures were clearly visible and readable under the microscope, a thin
layer of residhardener was applied. This prevents the specimen from drying out and
lifting from the slide. The appropriate amount the Epoxide residhardener is mixed and a
thin layer spread on the slide and left to harden for at least twenty four hours.
The final stage of the thin sectioning process was to remove as much of this final
layer of resin without exposing and funher abrading the specimen. The 320 micron
abrasive paper was used to carefùlly remove some of the top coat of resin. The 400
micron and finally the 600 micron abrasive papers were used in tum to remove scratches

and polish the surface. Polishing was finished by applying a small amount of 0.05 micron

powder polish to the specimen and rubbing with a chamois cloth. The slide was then
accurately labeled wit h permanent ink.

In general, the "'age of death of animals can be estirnated by adding the number of
seasons of cementum growth to the age at which the tooth enipteû" (Lieberman 1993b:
525). In most species, cementum deposition begins shortly before or just at the time of

eruption (Grue and Jensen 1979: 8). However, in order to most accurately determine age
by the number of cementum layers, one must establish the time of the formation of the
first increment line, fiom which counting should begin (Klevezal 1996: 17 1). ''By
counting layers, an observer detennines the age of a given tooth. To estimate the age of
the animal, it is necessary to add one year or more, depending on the time of this tooth
eruption" (Klevezal 1996: 121).
The emption time for M l in sheep and goats will be taken to be three months,
following Silver's ( 1969) modem eruption tirnetable. Because the timing of the eruption
is before the beginning of the first winter, some amount of cernentum is present on the
root before the first winter. As a result, the first cementum layer visible corresponds to
the first year of an animal's life. In these circumstances, there is a rule to be accepted in
age detemination by cementum layers. It is stated as follows:
When we see the first (innerrnost) incremental line close to the dentin, it should
be considered to be formed in the first winter of a given tooth function. When the
first incremental line is separated form the dentin by a wide cementum band, then
this line should be considered to be a line o f the second winter o f the tooth
fùnction (Klevezal 1996: 122).

Sa4sao1of
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Researchen have correlated growth layers in cementum with seasonal growth of
many mammalian species. As a result, it is possible t o deduce the season of death for
archaeological samples. Under transmitted polarized light, the bands that appear opaque
are usually deposited in most animals during the season of reduced growth; in contrast
the bands that appear translucent are most oflen deposited during the growth season. The
establishment of a control sample will determine in which season these different bands of
acellular cementum are formed, then the season of death of an individual can be
determined (Lieberman 1993b:90) through an examination of the nature of the outemost
band (Grue and Jensen 1979:6; Lieberman 1993b: 525).

Conclusion
The two u)oarchaeological techniques chosen here utilize the most relevant
source of information on the transhumant movement of domestic herds, that is, the
remains of the animals of interest. The tooth Wear and eruption data has only been
analyzed in an informal manner (combined with the post-cranial matenal) in previous
research. As a potentiall y informative source of information for this question, it deserves
more significant attention. While providing additional age estimation, the cementum
analysis will also supply more accurate season of death information, an important
element in the consideration of the transhumant movement of herds.

Chapter 7:

Data Description
Introduction
In this section, each of the sites used in the thesis will be btiefl y described in

terms of their location, surrounding environment, and period of occupation. The sites
examined within this investigation have already been investigated by Greenf~eldfiom a
zooarchaeological perspective and have been describeci in detail in ot her publications.
Only mandibles and loose teeth that are identified as domestic will be considered
in the analysis. Only species represented by sample sizes greater than ten elements per
penod per site are considered in this thesis. Some mandibles wuld not to be assigned to

an age based on tooth Wear and eruption due to the fact that they were missing the three
molar teeth that are required to assign an age. A description of the remains and the final
sample size for each species and period within each site is summarized below.
Before discussion of the analysis, it is necessary to note that data fiom a number
of other sites were available for analysis (Greenf~eld1986, 1994, 1996).However, these

sites are excluded fiom the analysis due insuficient sample size of all domestic taxa. The
following sites wil l not be considered fiinher: BukovaEka Cesma, Crkvina, HajduEka
Vodenica, Sarina Medja, Vrbica and VeEina Mala.

Blagotin, a site in central Serbia (Figure 6) is located at the base of the Blagotin
Mountain (250 m asl) at the headwaters of the Blagotin Stream. It is a mid-altitude site. It
has nearby access to rolling hills and low mountains, but is surrounded by rnixed oak
122

forests and rich agricultural areas. The site is distributed partially on a gentle slope above
the Stream and partially on the flatter terrace above the slope. The slope has contributed
to severe erosion in some areas of the site (Greenfield

and Stanliovic n.d.).

The site has three periods of occupation, Early Neolithic, Eneolithic and Early
Iron Age. The site is relatively small. it was c. 100x80 m during the Early Neolithic,
100x50 m in the Eneolithic, and 200x200 m during the Early Iron Age. It has deposits
that range up t o a depth of 3 m at the center of the site, with vertically superimposed
remains. There was little laterally displaced stratigraphy at the site. Approximately 50%
of the site was wet-sieved and floated (Greenfield 2000; Greenfield and Stankovic n.d.).

M ~ d i b u l und
u lime tmth remains
Eighty five Uvis mies mandibles and loose teeth were recovered fiom Early
Neolithic levels at Blagotin (81 rnandibles and 4 loose teeth), d l domestic. Thirty six
mandibles and one loose tooth were unidentifiable to age, leaving forty five mandibles

-

and three loose teeth in the final analysis (n=48 Table 5). Table 6 summarizes the age
stage distributions of Ovis aries remains from the Early Neolithic.
The Eneolithic and Early Iron Age samples of Ovis aries both consisted of only
one mandible. Both were identifiable to age.
A total o f 299 0vis;'Cupra mandibles and loose teeth were recovered from Early

Neolithic deposits at Blagotin (233 mandibles and 66 loose teeth), ail domestic. There
were 191 mandibles and nineteen loose unidentifiable t o age, leaving forty two mandibles
and forty seven loose teeth in the final analysis (n=89 - Table 5 ) . Table 7 surnmarizes the
age stage distributions of Ovis/'Capraremains from the Early Neolithic.

As the Eneolithic sample of Ovis mies was too small for effective analysis, it was

lumped into the Ovis'Ccpro category to increase sample size. As a result, nine

OvidCapra mandibles and loose teeth were recovered from Eneolithic levels of Blagotin
(3 mandibles, one of Ovis mies and 6 loose teeth), al1 domestic. Three mandibles were

unidentifiable to age, leaving six loose teeth in the final analysis (n=6 - Table 5). Table 8
summarizes the age stage distributions of OvidCcrpra remains fiom the Eneolithic.
The Early Iron Age sample of OvidCqra included the single Ovis mies mandible

fkom this penod as well. Eighteen OvidCapra mandibles and loose teeth were recovered
from Early Iron Age levels at Blagotin (9 mandibles and 9 loose teeth), al1 domestic. Five
of the mandibles and two of the loose teeth were unidentifiable to age, leaving four
mandibles and seven loose teeth in the final analysis (n=l 1 - Table 5). Table 9
summarizes the age stage distributions of Ovis'Capra remains fiom the Early Iron Age.
A total of 28 1 Bos taunts mandibles and loose teeth were recovered fiom Early

Neolithic deposits at Blagotin (232 mandibles and 49 loose teeth), al1 domestic. There
were 194 mandibles and nine loose teeth unidentifiable to age, leaving thirty eight

-

mandibles and forty loose teeth in the final analysis (n=78 Table 10). Table 11
summarizes the age stage distributions of Bos t

m s remains

from the Early Neolit hic.

Nineteen Bos taurus mandibles and loose teeth were recovered fiom Eneolithic
levels at Blagotin (8 mandibles and 1 1 loose teeth), al1 domestic. Five mandibles and two
loose teeth were unidentifiable to age, leaving three mandibles and nine loose teeth in the
final sample (n= 12 - Table 10). Table 12 summarizes the age stage distributions of Bos
taurus remains fiom the Eneolithic.

Twenty two Bos taurus mandibles and loose teeth were recovered fiom Early Iron
Age deposits at Blagotin (1 5 mandibles and 7 loose teeth), al1 domestic. Thirteen
mandibles and two loose teeth were unidentifiable to age, leaving two mandibles and five

-

loose teeth in the final analysis (n=7 Table 10). Table 13 summarizes the age stage
distributions of Bos t m m s remains fiom the Early iron Age.
Nine domestic Sus s c w a mandibles were recovered from Early Neolithic levels
at Blagotin. Seven were unidentifiable to age, leaving two mandibles in the final analysis

(n = 2 - Table 14). Table 15 summarizes the age stage distributions of Sus scrofa remains
fiom the Early Neolithic.
One Sus scrofa mandible was recovered fiom the Eneolithic levels at Blagotin. It
was unidentifiable to age, leaving no Eneolithic Sus sample. In the Early Iron Age levels
only one Sus scrofo mandible was found. It is identifiable to age and the final sample size

is one.

Fmmi-SU@
Foeni-Salas is a lowiand site located in the western edge of the Romanian Banat
(Figure 4) near the village of Foeni (approximately 3 km away fiom the Serùian border).
The site is in the flat alluvial plain of the Banat. lt is located on the bank of the Tirniwt, a
tributas, of the Timiq river. This is an area distinguished by low altitude (c. 80 rn ad) and

low relief (Greenfield and Drasovean 1994: 46).
Two features of this area, a high water table and the gentle slope of the land,
combine to contribute to m u e n t flooding of the rivers and the formation of swamps
(Greenfield and Drasovean 1994: 46). The area was drained in the 19th century. Forests

existed along the river edge, but these are no longer in existence. Most of the area is
presently used for cuhivation, but the soif tends to be very heavy. It was likely not
extensively cultivated before the advent of the plough.
There are at least five periods of occupation at the site, the Early Neolithic,
Eneolithic, Early Iron Age, Dacian (later Roman), and Medieval periods. Only the Early
Neolithic, Eneolithic and Early Iron Age periods will be considered here. The site is
found on a low natural mound, pan of an ancient alluvial temace. It is small, roughly half

a hectare and consias of a single, thin Early Neolithic occupation horizon and discrete
features from the Early Neolithic and other periods (Greenfield and Dra~ovean1994: 46).
The sample was almost entirely dry and wet sieved (c. 85%).

Mandibular and loiose ttwîk remains
Twelve Ovis mies mandibles were recovered fiom Early Neolithic levels at
Foeni-Salas, al! domestic. Two mandibles were indeterminable to age, leaving ten
mandibles in the final analysis (n = 10 - Table 16). Table 17 summarizes the age stage
distributions of Uvis aries remains fiom the Early Neolithic.
Five Ovis aries mandibles were recovered from Early Iron Age levels at FoeniSala*, al1 domestic. Ail were identifiable to age using tooth Wear and eruption, making
the final sample size n = 5 (Table 16). Table 18 surnmarizes the age stage distributions of
Ovis aries remains fiom the Early Iron Age.
Four Capra hircus mandi bles were recovered fiorn Early Neolit hic deposits of
Foeni-Sala$, al1 domest ic. Two mandibles were unidentifiable to age, making the final
sample size n = 2. In the Early lron Age levels, there was only one domestic Capra

hiras mandible. As both the Ovis &es and the Capra hitcus samples were small, t hey
were lumped into the category OvidCqra for analysis.

Ninety three ChidCapra rnandibles and loose teeth were recovered fiom Early
Neolithic levels at Foeni-Salag (76 mandibles and 17 loose teeth), al1 domestic. Forty
mandibles and three loose teeth were unidentifiable to age, leaving thirty six mandibles
and fourteen loose teeth in the final sarnple (n=50 - Table 16). Table 19 summarizes the
age stage distributions of OvisXqra remains fkom the Early Neolithic.
Thirteen OvidCapra mandibles and loose teeth were recovered fiom Early Iron
Age levels at Foeni-Sala* (1 1 mandibles and 2 loose teeth), al! domestic. Four mandibles
were unidentifiable t o age, leaving seven mandibles and two loose teeth in the final
analysis (n=9 - Table 16). Table 20 summarizes the age stage distributions of Ovis.~'Cupru
remains fiom the Early Iron Age.
There was no OvisCqra Middle Bronze Age sample for Foeni-Sala$ as the
sample consisted of one 0vis;'Capramandible that was undeteminable to age.
Forty NO Bos taurus mandibles and loose teeth were recovered fiom Early
Neolithic deposits at Foeni-Sala$ (34 mandibles and 8 loose teeth), al1 domestic. Twenty
four mandibles and one loose tooth were unidentifiable to age, leaving ten mandibles and
seven loose teeth in the final anal ysis (n = 17 - Table 2 1). Table 22 summarizes the age
stage distributions of Bos tourus remains from the Early Neolithic.
There was not any Bos tmtrz~smandibles or loose teeth fiom the Middle Bronze
Age deposits. Eleven Bos taurus mandibles and loose teeth were recovered from Early
lron Age levels at Foeni-Sala9 (6 mandibles and 5 loose teeth), al1 domestic. Four
mandibles and two loose teeth were unidentifiable to age, leaving two mandibles and

three loose teeth in the final analysis (n=5 - Table 21). Table 23 summarizes the age stage
distributions of Bos tmms remains fiom the Early Iron Age.
Eight Sus sçrofa mandibles and loose teeth were recovered from Early Neolithic
levels at Foeni-Sala$. Two were identified as belonging to wild species, (Sus scrofa fer.)
and were eliminated fiom the sample. The total domestic sample size was six (4
mandibles and 2 loose teeth). Three mandibles and one loose twtb were unidentifiable to

-

age, leaving one mandible and one loose tooth in the final analysis (n=2 Table 24).
There was no Middle Bronze Age or Early Iron Age Sus scrofa sample fiom
Foeni-Sala$, as these levels wntained only one mandible 6om a domestic pig species.
Both were unidentifiable to age.

KadiCu Brdo
Kadica Brdo is located on a hilltop overlooking the western end of the Glasinac
plateau in eastem Bosnia (Figure 4) and is located above and close (5 km) to the town of
KneZina.
Glasinac is the largest highland plateau in Europe. It is found at elevations mostly
above 1O00 m ad, with surroundhg mountain heights extending up to 2000 m asl.
Extensive sub-alpine grasslands and coniferous forests cover the plateau. The area, today,
is known mainly for grazing and forestry- This is not an environment suitable for
extensive agriculture. Presently, there are pocket s of small-scale agriculture located in
various depressions within the basin.

The site at Kadica Brdo was occupied during the Eneolithic, Early bon Age, and
Late lron Age. Only the Fdunal remains fiom the Early Iron Age levels denve from secure

temporal contexts. As a result, only these will be considered in this investigation.
Kadica Brdo is a small site (100x50 m), surrounded by a thick fortification wall,
which presewed the intemal stratigraphy at the site. Only one trench was dry sieved, but
selected samples across the site were a h floated. Approximately 100/o of the spatial
context s were systernatically recovered (Greenfield, personal communication).

Mmdibnlat and loiose t a d mm&s
Fifty seven Ovis dzs mandibles and loose teeth were recovered fiom Early Iron
Age deposits at Kadica Brdo (49 mandibles and 8 Ioose teeth), al1 domestic. Ten
mandibles were unidentifiable to age, leaving thirty nine mandibles and eight loose teeth
in the final analysis (n=47 - Table 25). Table 26 summarizes the age stage distributions of

Ovis d e s remains fiom the Early Iron Age.
The total number of Cqra hircus mandibles and loose teeth recovered fiom Early
Iron Age deposits at Kadica Brdo was eleven ( 10 mandibles and 1 loose tooth), al1
domestic. Three mandibles were unidentifiable to age, leaving seven mandibles and one
loose tooth in the final analysis (n=8). Table 27 summarizes the age stage distributions of
Capra hircus remains fiom the Early Iron Age.

There were a total of 254 mandibles and loose teeth of OvisKkpm recovered

from Early Iron Age levels at Kadica Brdo ( 153 mandibles and 101 loose teeth), al1
domestic. Forty two mandibles and four loose teeth were undeterminable to age, leaving

-

1 1 1 mandibles and 97 loose teeth in the final analysis (n=208 Table 25). Table 28

summarizes the age stage distributions of &idCapra remains from the Early Iron Age.
S i a y six Bos taurus mandibles and loose teeth were recovered fiom Early Iron
Age levels at Kadica Brdo (36 mandibles and 30 loose teeth), al1 domestic. Eighteen

mandibles and one loose tooth were undetemiinable to age, leaving eighteen mandibles
and twenty nine lwse teeth in the final analysis (n=47 - Table 29). Table 30 summarizes
the age stage distributions of Bos f

o u ~ remains
s
fiom the Early

Lon Age.

Seventy two Sus scrofa mandibles and loose teeth were recovered fiom Early Iron
Age levels at Kadica Brdo (65 mandibles and 7 loose teeth), d l domestic. Twenty three
mandibles were unidentifiable to age, leaving forty two mandibles and seven loose teeth
in the final analysis (n = 49 - Table 3 1). Table 32 sumrnarizes the age nage distributions

of Sus scrofa remains fiom the Early Iron Age.

Livde
Livade is a lowland site located on the right bank of the Danube in northeastern
Serbia at the western edge of the Dacian Plain (Figure 6). It is just beyond the eastem
edge of the Iron Gates, on the eastern side of the mountains of eastem Serbia. It is near
the modem village of Mala Vrbica, on the eastem edge of the area of investigation. The
site contains ceramic and other artifactual remains with strong cultural affinities to the
other sites in the study region (Greenfield 1986: 137).
Livade is located in the wide alluvial plain that borders the Danube. The Danube
flows between a series of wide river terraces. The mountains of Ew Serbia are less than
5 km distant. On the leR bank of the river, the broad Dacian plain begins.

The ceramic assemblage and figurines place Livade in the ~ubovac-zut0Brdo
ceramic group. Some ceramic elements also reveal affiliation with the Verbicioara
ceramic group across the river in Romanian Oltenia. As a result, Livade is considerd to
be a Late Bronze Age site. "Chronologically, the h b a v a c - h t o Brdo horizon falls within

the Middle-Late Bronze ages of the central Balkans (Reinecke - Br AUB l to D - ca.
1600- 1200 bc)" (Green field 1986: 138).
The size of Livade is difficult to detennine because much of the site was buried
beneath a thick sandy horizon (fiom river flooding). It extends for a distance of up to 100
m from the riverbank, and was investigated over a length of 200 m along the river. The
sandy horizon preserved the site so that there was little mixing of remains in the cultural
horizon (contrary to contemporary sites that are usually disturbed by ploughing). None of
the site was sieved or floated (Greenfield 1986).

Mmîübulur und tome t

~ remabas
k

Sixteen domestic UvidCqra mandibles and loose teeth were recovered fiom Late
Bronze Age levels at Livade (1 5 mandibles and 1 loose tooth). This included a single
mandible of Ovis mies. Four mandibles and one loose tooth were unidentifiable to age,

-

leaving eleven mandibles in the final analysis (n=l l Table 33). Table 34 summarizes
the age stage distributions of Uviss~'Capra
remains fiom the Late Bronze Age.
Twenty one Bos taurus mandibles and loose teeth were recovered from Late
Bronze Age levels at Livade (14 rnandibles and 7 loose teeth), al1 domestic. Four
mandibles and one loose tooth were undeterminable to age, leaving ten mandibles and six
loose teeth in the final analysis (n

=

16 - Table 35). Table 36 sumrnarizes the age stage

distributions of Bos taunrs remains fiom the Late Bronze Age.
Forty two Sus scrofa mandibles and loose teeth were recovered from Late Bronze
Age levels at Livade (41 mandibles and 1 loose tooth), al1 domestic. Fifieen mandibles
were undeterminable to age, leaving twenty six mandibles and one loose tooth in the final

-

analysis (n = 27 Table 37). Table 38 summarizes the age stage distributions of Sus
scrofo rernains from the Late Bronze Age.

Lju@4~1*
Ljuljaci is found on Milica Brdo in the village of Ljuljaci, about 20 km west of
the city of Kragujevac, in Serbia (Figure 6) (Greenfield 1986: 123), located on the
western half of a nahiral plateau overlooking the surrounding valleys (Greenfield 1986:
124). Three sides of the plateau are steep with site only approachable fiom the eastern

side. It is considered to be a fortified position due to its location. It is considered to be a
mid-altitude site (c. 300 m ad). It is not part of the lowland area, but it cannot be
considered tnily to be a highland site.
A small stream, the Glavica, winds itself around the base of the plateau on the
western, northem and eastem sides. The plateau area was subject to deforestation and
cultivation during its period of occupation. The surrounding environment is one of rolling
hills and low mountains covered by mixed oak forests and some agricultural cultivation.
Ljuljaci includes material from the late Early Bronze Age and the Middle Bronze
Age. The stratigraphy of the site is relative1y simple consisting of three layers. Dates are
based on ceramic groups, and cross-dating with other sites.
1. Ljuljaci 1 - Early Bronze Age (ca. 1950 bc, uncalibrated)
2. Ljuijaci II - late Early Bronze Age- early Middle Bronze Age (1 730- 1690 bc)
3. Ljuljaci III - Middle Bronze Age (ca. 1600- 1550 bc) (Greenfield 1986:125).

The site is relatively small, 100x50 m. In the early periods (Ljuljaci I and II), the
settlement remained at about the same size. It expanded in size in the final period
(Ljuljaci III). The stratigraphy was relatively thin, with a maximum depth of c. 1 m
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beneath the surface (except for the occasional pit). None of the site was sieved or floated
(Greenfield 1986).

M~rrdibnlerand loose tmii mrrjns
Five OvidCqra mandibles and loose teetb were recovered fiom Early Bronze
Age levels at Ljuljaci (4 mandibles and 1 lwse tooth), al1 domestic. Two mandibles were
unidentifiable to age, leaving two mandibles and one loose tooth in the final analysis

-

(n = 3 Table 39). Table 40 summarizes the age stage distributions of OvisCapra
remains f?om the Early Bronze Age.

in order to increase sample size, al1 materials were combined. There were a total
of ten Ovis/Capra mandibles and loose teeth fiom the site (9 mandibles and 1 loose
twth), including one mandible identified as Ovis d e s . Al1 are domestic. Only one
mandible was unidentifiable to age, that of the Ovis mies. Therefore, only eight
mandibles and one loose tooth were included in the final analysis (n=9). Table 4 1
summarizes the age stage distnbutions of Ovis/'Capraremains from the EarlyMiddle
Bronze Age.
Two OvisKapra mandibles were recovered fiom the Middle Bronze Age period,
domestic. One was identifiable to age. Therefore, the sample size is one. Table 42
summarizes the age stage distributions of OvisK'apra rernains fiom the Middle Bronze
Age.
Seven Bos taurus mandibles were recovered fiom Early Bronze Age levels at
Ljuljaci, alf domestic. Five mandibles were unidentifiable to age, leaving two mandibles

-

in the final analysis (n=2 Table 43). Table 44 summarizes the age stage distributions of

Bos taunrs remains from the Early Bronze Age.

Again, to increase sample sise, d l levels were combined. There were a total of

twenty four Bos tourus mandibles and teeth (16 mandibles and 8 loose teeth), al1
domestic. Eleven mandibles and one lwse tooth were unidentifiable to age, leaving five
mandibles and seven loose teeth in the final anaiysis (n = 12 - Table 43). Table 45
summarizes the age stage distributions of Bos taunrs remains fiom the Earl~dMiddle
Bronze Age. nie Middle Bronze Age Bos toiarrs sample consisted of only one mandibleEleven Sus scrofa rnandibles and loose teeth were recovered from Early Bronze
Age levels at LjuIjaci (10 mandibles and 1 luose tooth), ai1 domestic. Six o f the

mandibles were unidentifiable to age, leaving four mandibles and one loose tooth in the

-

final analysis (n = 5 Table 46). Table 47 summarizes the age stage distributions of Sus
scrofa remains from the Early Bronze Age.

Again, in order to increase sarnple size, al1 levels were combined. Two mandibles

had no detemination of domestication, but both were undeterminable to age and of no
consequence to the sample. There were forty eight domestic Sus scrofa mandibles and
loose teeth from the Bronze Age deposits (46 mandibles and 2 loose teeth). Twenty eight

of the mandibles were unidentifiable to age, leaving eighteen mandibles and two loose
teeth in the final sample (n = 20 - Table 46). Table 48 summarizes the age stage
distributions of Sus scrofa remains from the EarlyMiddle Bronze Age.
Fifieen Sus scrofo mandibles and loose teeth were remvered from Middle Bronze
Age levels at Ljuljaci (1 4 mandibles and 1 loose tooth), al1 domestic. Nine mandibles

were unidentifiable to age, leaving five mandibles and one loose tooth in the final

-

analysis (n = 6 Table 46). Table 49 summarizes the age stage distributions of Sus scrofo
remains from the Middle Bronze Age.

Megilo NriFi Calanis
Megilo Nisi Galanis, in Greek Macedonia near the city of Kozani. is in the
southern Ptolemais basin, the southemmost extension of the Pelagonian plain that
stretching Macedonia into northem Greece (Figure 4). It is a large flat highland plateau
surrounded by mountainous height but is considered a small mid-altitude site (c. 500 m
a d ) in terms of regional long distance transhumant pastoralists, with c. 100 x 100 m of
thick deposits ranging from a depth of 2-3m. The entire site was dry and wet sieved. It is
located on a paleo-lake drained in the 19th century, and falls within the Mediterranean
climatic zone. Surrounding heights are currently used for grazing, the flats of the plateau
for agriculture.
Megilo Nisi Galanis includes matenal from the Late Neolithic, Final Neolithic
(=Eneolithic of central Balkans), and Early Bronze Age. Though out of the area of study.
it is included for two main reasons; 1) it is a large and systematically collected and
analyzed faunal sample from western Macedonia spanning the critical Late NeolithicPost Neolithic temporal divide that is the focus of this investigation; 2) its inclusion in the

saniple provides a connection with the southem Balkans (H. Greenfield. perscornm.;
Greenfield and Fowler n.d.).
Marrdibular arzd Ioose tootlz remains

Three Ovis aries mandibles were recovered from Late NeolithidFinal Neolithic
levels at Megilo Nisi Galanis. al1 domestic. Al1 were identifiable to age, and al1 were
included in the final analysis (n = 3). Table 50 summarizes the age stage distributions of
Ovis aries remains from the Late NeolithidFinal Neolithic.

Nine Ovis &es mandibles and loose teeth were recovered fiom Final Neolithic
levels at Megilo Nisi Galanis (7 mandibles and 2 loose teeth), al1 domestic. Four
mandibles could not be assigned an age, leaving three rnandibles and two loose teeth in
the final analysis (n = 5). Table 5 1 sumrnarizes the age stage distributions o f Ovis arzes
remains fiom the Final Neolithic.
Six Ovis mies mandibles and loose teeth were recovered fiom Final
Neolithic/Early Bronze Age levels at Megilo Nisi Galanis (5 mandibles and 1 loose
tooth), al1 domestic. One rnandible was unidentifiable to age, leaving four mandibles and
one loose t m t h in the final analysis (n = 5 - Table 53)). Table 52 summarizes the age
stage distributions of Ovis mies remains fiom the Final Neolit hiclEarl y Bronze Age. As
these samples were too srnall for effective analysis, they were combined with the

Ovïs!Capra remains.
Founeen domestic Ovis/Capru mandibles were recovered fiom Late
Neolithicfiinal Neoiithic levels at Megilo Nisi Galanis. Five were unidentifiable to age,
leaving nine mandibles in the final analysis (n

=9

- Table 53). Table 54 summarizes the

age stage distributions of OvisK'apru remains from the Late Neolithicflinal Neolithic.
Fifty seven OvislCopramandibles and loose teeth were recovered from Final
Neolithic levels at Megilo Nisi Galanis (24 mandibles and 33 loose teeth), al1 domestic.
Twelve mandibles and one loose tooth were unidentifiable to age, leaving twelve
mandibles and thiny two loose teeth in the final analysis (n = 44 - Table 5 3 ) . Table 55
summarizes the age stage distributions of Ovis/Cqra remains fiom the Final Neolithic.
Eighteen OvisKipra mandibles and loose teeth were recovered from Final
Neolit hicEarly Bronze Age levels at Megilo Nisi Galanis (8 mandibles and 10 loose

teeth), al1 domestic. Four mandibles and one loose tooth were unidentifiable to age,
leaving four mandibles and nine lmse teeth in the final analysis (n = 13 - Table 53).
Table 56 summarizes the age stage distributions of OvidCqra remains fiom the Final
Neolithic/Early Bronze Age.
There was no Late NeolithidFinal Neolithic sarnple of Bos ta~~rtls
for Megilo Nisi
Galanis. Only two mandibles were recovered, both unidentifiable to age (Table 57).

Ten Bos taunrs mandibles and loose teeth were recovered fiom Final Neolit hic
levels at Megilo Nisi Galanis (4 mandibles and 6 loose teeth), al1 domestic. Two
rnandibles were unidentifiable to age, leaving two mandibles and six lwse teeth in the
fmal analysis (n = 8 - Table 57). Table 58 summarizes the age stage distributions of Bos
taurus remains from the Final Neolithic.

Two Bos taunrs mandibles and loose teeth were recovered fiom Final
Neolithic/Early Bronze Age levels at Megilo Nisi Galanis (1 mandible and 1 loose tooth),
both domestic and both unidentifiable to age. As a result, there was no sample included in
the analysis (Table 57).

Two SILSscrofa mandibles were recovered fiom Late Neolit hicminal Neolit hic
levels at Megilo Nisi Galanis, both domestic. Only one was identifiable to age. As a
result, the sample size is one (Table 59).
Nine Sus scroja mandibles and loose teeth were recovereà fiom Final Neolithic
levels at Megilo Nisi Galanis (6 mandibles and 3 loose teeth). One loose tooth was
identified as belonging t o a wild species, and so, was eliminated fiom the final sample.
The total number of Sus scrofa dom. wwas eight . Two mandibles were unidentifiable to
age, leaving four rnandibles and two loose teeth in the final analysis (n = 6 - Table 59).

Table 60 summarizes the age stage distributions of Sus scrofa remains fiom the Final
Neolithic. There were no Sur species remains for the Final NeolithidEarly Bronze Age
period.

NOVOCI~P
dÙpnja
NovaEka cuprija is a lowland site that is located roughly 5 km nonh of the city of
Smederevska Palanka in Serbia (Figure 6). There are four main areas of the site. The
main area is approximately four hectares in area and is located on the western edge of a
low plateau east of a small tnbutary of the Jasenica River (Greenfield 1986: 16 1). In
contrast to other Neolithic sites, such as VinCa, it is not located in the proximity of any
large rivers (Greenfield 1986: 186).
The site is located in a non-obtmsive position, offering no significant vantage. In
close proximity are suitable agricultural land, access to water and wwd supplies. The
plateau on which the site is situated is generally flat. It increases in width and rises
slightly to the east (Greenfield 1986: 16 1).
Novatka cuprija is a lowland site that includes matenal from the Eneolithic
through to the Roman period, although there is no evidence for occupational continuity
over this entire time span. The rnost intensive occupation took place during the Early

Bronze Age (Greenfield 1986: 161).
The prehistonc settlements at NovaEka cupnja represents the remains of a series
of srna11 villages that laterally moved up and down the length of the terrace overlooking
the Stream. Each settlement probably represented no more of an area than 1OûxlOO m.
Because the site has moved laterdly over time, the total length of the site is almost 1 km.

The deposits were relatively thin since there was little vertical deposition. Most of the
material above the pit levels were disturbed and mixed by modem and ancient ploughing.
The entire site was sieved or floated (Greenfield 1985, 1986).

Ten domestic OvisKapra loose teeth were recovered fiom Eneolithic levels at
NovaEka cuprija. Al1 the teeth were assigned an absolute age and were included in the
final analysis (n=10

- Table 61). Table 62 summarizes the age stage distributions of

OvisKapra remains fiom the Eneoiithic.
Thirty six O v i d C q a rnandibles and loose teeth were recovered fiom Early
Bronze Age levels at NovaCka cupnja (12 mandibles and 24 loose teeth), al1 domestic.

Four mandibles were unidentifiable to age, leaving eight mandibles and twenty four loose
teeth in the final anaiysis (n = 32 - Table 61). Table 63 surnrnarizes the age stage
distributions of Ovis/Capa remains from the Early Bronze Age.
Seventeen OvidCapra mandibles and Ioose teeth were recovered 6om Late
Bronze Age deposits at NovaCka cuprija (4 mandibles and 13 loose teeth), al1 domestic.
One mandible was unidentifiable to age, leaving three mandibles and thirteen loose teeth
in the final analysis (n=16 - Table 61). Table 64 summarizes the age stage distributions of

OvisKapra remains fiom the Late Bronze Age.

Three Bos fatma mandibles were recovered fiom Eneolit hic levels at NovaCka
Cuprija, al1 domestic. One mandible was unidentifiable to age, leaving two mandibles in
the final analysis (n=2 - Table 65). Table 66 summarizes the age stage distributions o f
Bos taums remains fiom the Eneolithic.

Nine Bos murus mandibles and loose teeth were recovered corn Early Bronze
Age levels at NovaEka cuprija (5 mandibles and 4 loose teeth), al1 domestic. Three
mandibles were unidentifiable to age, leaving G o mandibles and four loose teeth in the
final analysis (n=6 - Table 65). Table 67 summarizes the age stage distributions of Bos
taurt~sremains fiom the Early Bronze Age.

Four Bos ~cnrrusmandibles and loose teeth were recovered fiom Late Bronze Age
levels at NovaEka cuprija (1 mandible and 3 loose teeth), al1 domestic. Ali were
assigned an absolute age and the final sample size was n = 4. Table 68 sumarizes the
age stage distributions of Bos ~ a u t i l sremains fiom the Late Bronze Age.
Nine Sus scrofa mandibles and loose teeth were recovered f?om Eneolithic levels
at NovaCka cuprija (5 rnandibles and 4 loose teeth), al1 domestic. One mandible was
unidentifiable to age, leaving four mandibles and four loose teeth in the final analysis
(n=8 - Table 69). Table 70 sumarizes the age stage distributions of Sus scrofa remains

fiom the Eneolithic.
Sixteen Sus scrofa mandibles and loose teeth were recovered fiom Early Bronze
Age levels of NovaÇka cuprija (1 1 mandibles and 5 loose teeth), al1 domestic. Five

mandibles and one loose tooth were unidentifiable to age, leaving six mandibles and four
loose teeth in the final analysis (n= 10 - Table 69). Table 7 1 surnrnarizes the age stage
distributions of Sus scrofa remains fiom the Early Bronze Age.
Four Sus scmfa mandibles and lwse teeth were fecovered fiom Late Bronze Age
deposits at NovaElra cuprija (3 mandibles and 1 loose tooth), al1 domestic. One rnandible
was unidentifiable to age, leaving two mandibles and one loose tooth in the final analysis

-

(n=3 Table 69). Table 72 summarizes the age stage distributions of Sus scrofo remains
fiom the Late Bronze Age.

opov*
Opovo is a large lowland Late Neolithic settlement in the Banat, a region of
norihem Serbia located between the Danube and Romania (Figure 6). "Opovo is situated
on a slightly elevated location and was surrounded on three sides by an extensive series
of annually flooded lowland marshes" (Greenfield 1986: 98). The area around the site is
not well suited t o either crop cultivation or the herding of domestic animals. Drainage is
poor due to the high water table. However, a wide range of wild resources inciuding fish,
birds, shellfish, amphibians, reptiles, wild pig, roe and red deer was available in the
aquatic and semi-aquatic environments of the surrounding habitat (Greenfield 1986: 98).
Ceramic analysis provides the periodization of the site. It indicated the presence
of two phases of the Late Neolithic VinCa-PloEnik period. The phases were not separable
stratigraphically. As a result, the faunal remains were analyzed as a single temporal unit
(Greenfield 1986: 98). None of the site was sieved or floated (Greenfield 1986).

Mmdibnlat m d I m e tcwîh remains
Six Ovis/'Cqra mandibles and loose teeth were recovered fiom Late Neolithic

levels at Opovo ( 5 mandibles and 1 loose tooth), al1 domestic. Ali were included in the

-

final analysis (n=6 Table 73). Table 74 summarizes the age stage distributions of
OvisKapru remains fiom the Late Neolithic.
Nineteen Bos taunrs mandibles and loose teeth were recovered fiom Late
Neolithic levels at Opovo (12 rnandibles and 7 loose teeth), al1 domestic. Five mandibles

were unidentifiable to age, leaving seven mandibles and seven loose teeth in the final
analysis (n=14 - Table 75). Table 76 sunmarizes the age stage distributions of Bos taurus
remains 6 o m the Late Neolithic.
The total number of rnandibles and loose teeth of Sus scrofa eom Late Neoîithic
Opovo was twenty seven (26 mandibles and 1 loose tooth). Two mandibles had no
determination of domestication. Five rnandibles were identified as probably wild, while
the remaining twenty elements (19 mandibles and 1 loose twth) were identified as
domestic. Nine mandibles were undeterminable to age, leaving ten mandibles and one
loose tooth in the final sample (n=l 1 - Table 77). Table 78 summarïzes the age stage
distributions of Sus scrofa remains fiom the Late Neolithic.

Petnica
Petnica is located in western Serbia, c. 5 km from the city of VaIjevo. It is at the
edge of the village of Petnica (Figure 6). The site is located on a slope overlooking a
depression at the end of a valley. The site is situated at the base of a steep escarpment.
Above (to the south) the site is a series of plateaus and ridges, beyond which the
mountains of western Serbia nse. 'The highlands above and the dopes around the site are
still heavily foresteci and presents dissected landscape of flat and sloping terrain
interspersed with steeper inclines7' (Greenfield 1986: 1 1 1).
Below the site, a small Stream flows down to the Kolubara River (which is a
tnbutary of the Sava). The val ley is a rich agricultural are* but forests oover the ridges
and mountains to the south o f the site,
There were five major occupation horizons at the site. From the earliest to the
latest, Middle Neolithic Vin& B (c. 4000-3700 bc; 42504100 BC), Late Neolithic VinEa
142

C (c. 370CI-3400 bc; 410-3900 BC), Laîe Neolithic Vin& D (c. 3400-3000 bc; 39003300 BC), Eneolit hic Baden-Kostalac (c. 3300-2500 BC) and late Bronze-Earl y Iron Age
Halstatt A, B and C (c. 1300-800 BC) (Greenfield 1986: 1 13). Most of the Halstatt
occupation is Halstatt A. Therefore, most is considered to be Late Bronze Age.
Petnica is a smail site, occupying roughly one hectare. The stratigraphy extends to
depth of 2-3 m across much of the site. Approximately 20% of the site was sieved or
floated (Greenfield 1986).

Mandibulùr and l m e r m h remains
Nine Ovis'Cqra mandibles and lwse teeth were recovered fiom Middle
Neolithic levels at Petnica (6 mandibles and 3 lwse teeth), al1 domestic. Two mandibles
were unidentifiable to age, leaving four mandibles and three loose teeth in the final
analysis (n=7 - Table 79). Table 80 surnmarizes the age stage distributions of OvidCqra
remains fiom the Middle Neolithic.
Twenty one OvidCqwa mandibles and loose teeth were recovered fiom Late
Neolithic levels at Petnica (7 mandibles and 14 Ioose teeth), al1 domestic. Two mandibles
were unidentifiable to age, leaving five mandibles and fourteen loose teeth in the final
analysis (n= 19 - Table 79). Table 8 1 summarizes the age stage distributions of
Ovis'Capra remains fiom the Late Neolit hic.
Seven domestic Ovis~Capramandibles and loose teeth were rewvered fiom Late
Neolit hicEneo1ithic levels at Petnica (3 mandibles and 4 loose teeth), including one loose
tooth of domestic Ovis d e s . Only the Ovis *es loose tooth was undeterminable to age,

-

leaving three mandibles and three loose teeth in the final analysis (n=6 Table 79). Table

82 summarizes the age stage distributions of OvidCprru remains âom the Late

Neolithic/Eneolithic.

Thirteen UwidCqm mandibles and loose teeth were recovered from Eneolithic
levels at Pemica (9 mandibles and 4 loose teeth), dl domestic. Al1 elements were
wigned an age. The final sample size is n = 13 (Table 79). Table 83 summarizes the age
stage distributions of OvidCqra remains f?om the Eneolithic.
Fourteen Ovis/Cupra rnandibles and loose teeth were recovered f?om Late Bronze
Age levels at Petnica (5 mandibles and 9 loose teeth), al1 domestic. Only one mandible

was indeterminable to age. As such, the final analysis included four mandibles and nine
loose teeth (n=13 - Table 79). Table 84 summarizes the age stage distributions of
OvidCqra remains fiom the Late Bronze Age.
Eleven Ovis'Capra mandibles and loose teeth were recovered fiom Late Bronze
AgelEarly Iron Age deposits at Petnica (4 mandibles and 7 loose teeth), d l domestic. One
mandible and one ioose tooth were unidentifiable to age, leaving three mandibles and six

-

loose teeth in the final analysis (n=9 Table 79).Table 85 summarizes the age stage
distributions of OvidCapra remains fiom the Late Bronze AgeEarly Iron Age.
Thirty four Bos r m s mandibles and loose teeth were recovered fiom Middle

Neolithic deposits at Petnica (27 rnandibles and 7 loose teeth), al1 domestic. Tweive
rnandibles were unidentifiabie to age, leaving fifieen mandibles and seven loose teeth in
the final sample (n=22 - Table 86). Table 87 summarizes the age stage distributions of
Bos taunrs remains fiom the Middle Neolithic.

Thirty six Bos taurus mandibles and loose teeth were recovered fiom Late
Neolithic levels at Petnica (19 mandibles and 17 loose teeth), ail domestic. Fifieen

mandibles and two loose teeth were unidentifiable to age, leaving four mandibles and
fifteen loose teeth in the final sample (1149 - Table 86). Table 88 sumrnarizes the age
stage distributions of Bos taunrs remains fkom the Late Neolithic.
Four Bos taurus mandibtes and loose teeth were recovered fiom Late
Neolithic/Eneolithic levels at Petnica (2 mandibles and 2 loose teeth), ail domestic. Both
mandibles were unidentifiable to age, leaving two loose teeth in the final analysis (n=2 Table 86). Both the loose teeth were aged to cover mandibular stages G and 1 (adult-

Twelve Bos taunrs mandib1es and loose teeth were recovered fiom Eneolit hic
deposits at Petnica (6 mandibles and 6 loose teeth), al1 domestic. Three mandibles were
unidentifiable to age, leaving three rnandibles and six loose teeth in the final analysis
(n=9 - Table 86). Table 89 summarizes the age stage distributions of Bos faims remains

fiom the Eneolithic.
Twelve Bos taurus mandibles and loose teeth were recovered fiom Late Bronze
Age deposits at Petnica (2 mandibles and 10 loose teeth), al1 domestic. Two mandibles

and one loose tooth were unidentifiable to age, leaving nine loose teeth in the final

analysis (n=9

- able 86). Table 90 summarizes the age stage distributions of Bos trn~11.s

remains from the Late Bronze Age.
Eight Bos tmms rnandibles and loose teeth were recovered fiom Late Bronze
AgeEarly Iron Age levels at Petnica (4 mandibles and 4 loose teeth), al1 domestic. Two
mandibles were unidentifiable to age, leaving two mandibles and four loose teeth in the
final analysis (n=6 - Table 86). Table 91 summarizes the age stage distributions of Bos
TA ZUT US

remains fiom the Late Bronze Agekarly Iron Age.

Fifty Sus scrofa mandibles and loose teeth were remvered fiom Middle Neolithic
deposits at Petnica Four mandibles had undetennined domestication and were eliminated
from the sample. ThiReen mandibles and orie loose tooth were identified as probably wild
and also eliminated. The total sample identified as domestic was thirty two (3 1 mandibles
and 1 loose tooth). Nineteen mandibles were unidentifiable to age, leaving twelve
mandibles and one loose tooth in the final analysis (n=13 - Table 92). The final sarnple
size is n = 13. Table 93 summarizes the age stage distributions of Sus scrofa remains
fkom the Middle Neolithic.
Thirty Sus scrofa mandibles and loose teeth were recovered fkom Late Neolit hic
deposits at Petnica. Five mandibles and one loose tooth were identified as probably wild
and eliminated fiom the sample. The domestic sample was twenty four (22 mandibles and

2 loose teeth). Eleven mandibles were unidentifiable to age, leaving eleven mandibles

-

and two loose teeth in the final analysis (n=13 Table 92). Table 94 summarizes the age
stage distributions of Sus scrofa remains f?om the Late Neolithic.

Five Sus scrofa mandibles and loose teeth were recovered fiom Late
NeolithicEneolithic deposits at Petnica. Two mandibles had undetermined domestication
and were eliminated fiom the sample. One loose tooth was identified as probably wild
and eliminated. The total domestic sample consists of only two mandibles and both were
unidentifiable to age. There was no Late NeolithiJEneolithic Sus scrofa sample for
Petnica.
Twelve Sm scrofa mandibles and loose teeth were recovered fiom Eneolithic
levels at Petnica (10 mandibles and 2 loose teeth), al1 domestic. Two mandibles were
unidentifiable to age, leaving eight mandibles and two loose teeth in the final analysis

-

(n=10 Table 92). Table 95 surnmarizes the age stage distributions of Sus scrofa rernains
from the Eneolithic.
Nine Sus scrofa mandibles and loose teeth were recovered from Late Bronze Age
levels at Petnica. Two mandibles were identified as probably wild and eliminated from
the sample. The total domestic sample included five mandibles and two loose teeth. Two
mandibles were unidentifiable to age, leaving three mandibles and two loose teeth in the
final analysis (n=5

- Table 92). Table 96 surnmarizes the age stage distributions of Sus

scrofa remains fiom the Late Bronze Age.

Seven Sus scrofu mandibles and loose teeth were recovered from Late Bronze
ApeEarly Iron Age levels at Petnica (6 mandibles and 1 loose tooth). al1 domestic. Two
mandibles were unidentifiable to age, leaving four mandibles and one loose tooth in the
final analysis (n=5 - Table 92). Table 97 summarizes the age stage distributions of Sus
scrofa remains frorn the Late Bronze Age/Early Iron Age.

strogari-@ivik
~ t r a ~ a r i - ~ ~isi av lowland
ik
site located on a tributary of the Western Morava at
the edge of the village of Stragari. near the city of KruSevac, in central Serbia (Figure 6).
The site is located in the floodplain of a deeply incised Stream. surrounded by low rolling
hills. Presently, it is a rich agricultural area. Straçari is a Middle Neolithic site. with two
levels of occupation from the VinEa A and B cultures. It is a small site. extending c.
200x200 m. with deposits extending for about 1 m beneath the plough zone. None of the

site was sieved or floated (H. Greenfield. pers. comm.).

Maàïbulor und loiose t o d re&s
Four domestic Ovis mies mandibles were recovered fiom Middle Neolit hic levei s
at Stragari. Al1 were identifiable to an age and included in the final analysis (n = 4). Table
98 sumrnarizes the age stage distributions of Ovis aries remains fiom the Middle

Neolithic. Only one domestic Capro hircus mandible was recovered fiom Stragari. It was
unidentifiable to age. Due to these limited samples sizes, the Ovis mies and C q r a hircus
remains were lumped into the category Ovis/Cqra to provide an adequate sample size.
Twenty four OvidCqwa mandibles and loose teeth were recovered from Middle
Neolithic levels at Stragari (9 mandibles and 15 loose teeth), al1 domestic. Two
mandibles were unidentifiable to age, leaving seven mandibles and fifieen loose teeth in
the final analysis (n=22 - Table 99). Table 100 summarizes the age stage distributions of
Ovis/'Cqra rernains fiom the Middle Neolithic.
Forty eight Bos taurus mandibles and loose teeth were recovered fiom Middle

Neolithic levels at Stragari (3 1 mandibles and 17 loose teeth), al1 domestic. Eighteen
mandibles and one loose tooth were unidentifiable to age, leaving thineen mandibles and
sixteen loose teeth in the final analysis (n=29 - Table 101). Table 102 summarizes the age
stage distributions of Bos t a t m s remains fiom the Middle Neolithic.
Eighteen Sus scrofa mandibles and loose teeth were recovered fiom the Middle
Neolithic levels at Stragari ( 17 mandibles and 1 loose tooth). Nine of the elements (8
mandibles and the loose tooth) were identified as wild. The domestic Sus scrofa sample
size included nine mandibles. Two were unidentifiable to age, leaving seven mandibles in
the final analysis (n=7 - Table 103). Table 104 summarizes the age stage distnbutions of

Sus scrofa remains fiom the Middle Neolithic.

VinCu
The site of VinEa-Belo Brdo is a lowland site located on the right bank of the
Danube, 15 km southeast of the city of Belgrade, in Serbia (Figure 6). It is positioned in
an optimal position to monitor and control movement along the major watenvays of the

region. It is near the confluence of the Danube with the Morava, the Tisza, the TirniS and
the Sava rivers. On the opposite bank of the Danube are found the flat plains of Pannonia.
The soils surrounding the site are high quality fertile soils including river
alluvium and chernozerns. These were higbly cultivable with the available Neolithic
technology and continue to support modem grasslands and cultivated crops. Sporadic
areas of deciduous forests are also found within the area (H. Greenfield, pers. comm.).
VinCa is a lowland site that extends throughout the entire Neolithic penod, as well
as having Eneolithic, Middle Bronze Age, and Medieval levels. This is the type-site for
the Middle and Late Neolithic V i n h culture and is a 'yardstick' for the Balkan Neolithic
(Greenfield 1986). The faunal data available for this thesis, however, derive from the
Late Neolithic, Eneolithic and Middle Bronze Age levels.
The site of Vinta is a large artificial mound that extends for several hu~ldred
meters along the riverbank. It is estimated that over one-third of the site has been eroded
by the river. The site is believed to have also extended several hundred metres back from

the river as well. It is sirnilar in construction to a tell site with the stratigraphy extending

greater than nine rnetres (H. Greenfield, pers. comrn.).
Matzdibirlar and loose tootlz rernains

Fifty one domestic Ovis/Capra mandibles were recovered from Late Neolithic

levels at Vinta. Seventeen were unidentifiable to age, leaving thirty two mandibles in the

final analysis (n=34 - Table 105). Table 1 O 6 summarizes the age stage distributions of

OvidCqra remains fiom the Late Neolithic.
The total sample of OvidCqra from Eneolithic deposits was a single mandible. It
was ageable, and so the final sample size is one.
One domestic Ovis mies mandible and one domestic Capra hirnrs mandible fiom
Middle Bronze Age levels were lumped into the OvidCapra heading. As a result, there
were a total of twenty three Ovis/Cupra mandibles and loose teeth fiom the Middle

Bronze Age deposits at VinEa (1 3 mandibles and 10 loose teeth). All were included in the
final analysis (n=23 - Table 105). Table 107 summarizes the age stage distributions of

OvidCapra remains fiom the Middle Bronze Age.
Nineteen Bos taunrs mandibles and loose teeth were recovered fiom Late
Neolithic deposits at VinCa (eleven mandibles and eight loose teeth), al1 domestic. Five
mandibles were undeterminable to age, leaving six rnandibles and eight loose teeth in the

-

final analysis (n=14 Table 108).Table 109 summarizes the age stage distributions of
Bos tat~n~s
remains fiom the Late Neolithic. There were no Bos tmtms mandibular

remains fiom the Eneolithic levels.
Twenty four Bos taunls mandibles and loose teeth were recovered fiorn Middle
Bronze Age deposits at VinCa (1 6 mandibles and 8 loose teeth), al1 domestic. Eight
mandibles were unidentifiable to age, leaving eight mandibles and eight 1 0 0 s teeth in the
final analysis (n=16 - Table 108). Table 1 10 summarizes the age stage distributions of
Bos tmms remains from the Middle Bronze Age.

Forty six Sus scroja mandibles were recovered fiom Late Neolithic deposits at
VinEa. Two were identitied as probably wild, and were not included in the sample. The

domestic sample was forty four rnandibles. Eleven mandibles were undeterminable to

-

age, leaving thirty four mandibles in the final analysis (ne34 Table 111). Table 1 12
summarizes the age stage distributions of Sus scrofa remains from the Late Neolithic.
In the Eneolit hic layers, there was on1y two domestic Sus scmfa rnandibles. On1y
one was determinable with an age. The sample size is one.
Thirty Sus scrofa mandibles and loose teeth were recovered fiom Middle Bronze
Age deposits at Vin& (29 mandibles and 1 l w s e tooth), al1 domestic. Ten mandibles
were unidentifiable to age, leaving nineteen mandibles and one loose tooth in the final

-

analysis (n=20 Table 1 11). Table 1 13 surnmarizes the age stage distributions of Sus
scrofa remains fiom the Middle Bronze Age.

Conclusions

Ten sites tiom the Northem Balkan region have sufficient data to be utilized in
this thesis. One site, Megilo Nisi Galanis (Kozani, in Greek Macedonia) in the southern
Balkan region, is also included for wnsideration. The sites range in time tiom the Early
Neolithic to the Early lron Age.
The northem Balkan region can be divided into lowland, mid-altitude and
highiand areas. Lowland sites include Foeni-Salas, Livade, NovaEka cuprija, Opovo,
Stragari and VinCa. Mid-altitude sites are Blagotin, Ljuljaci and Petnica. The only
highland site is Kadica Brdo.
Only if the mandibular and loose taoth samples included ten or more elements per
species and per period, were they considered in the final analysis and will be discussed in

cbapter nine. Sample sues lower than ten were wnsidered tw small to provide accurate

harvest profiles.

Chapter 8:

-

Data Description Cementum Analysis
Introduction
The purpose of the collection of the modem sheep and goat is to provide a sarnple
of animals of known age and season of death. There were two rasons for collecting the
comparative database. First, this comparative sample was utilized to test the agreement
between the two most common methods of recordhg tooth Wear and eruption (Payne
1973; Grant 1975) and the assignment of absolute age to the Wear stages. Second, in

order to accurately interpret any archaeological teeth that were sectioned, a comparative
sample of the same species of hown age and known season of death was required in
order to accurately determine the timing of the deposition of the different cementum
growth layers. The deposition of cementum growth layers in teeth is mainly genetically

determined but is triggered by extemal stimuli such as seasonal environmental change
(Burke 1995: 4). The modem thin section sample of goats provided an interesting
methodological contribution by testing whether the incremental growth visible in the
teeth of the goats agrees or did not agree with the eniptiodwear stages and/or with the

actual ages. It acted as a three-way cornparison between tooth eruption and Wear,
incremental structures and tme ages (A. Burke, pers. comm., 2001).

T ~ iweur
i and emptitm spmple

There are forty three animals, twenty nine goats and fourteen sheep, in the sample
that compares t w t h eruption and Wear. Al1 mandibles had their Wear and eruption
recorded separately using the Payne ( 1973) and Grant ( 1975) methods. This comparative
153

collection seeks to test the agreement between tooth Wear and emption and the
assignrnent of absolute age. A summary o f the readings is presented in Table 1 14. As
some of the specimens had no tag information, and therefore no information 0 t h than
~
date of death available, some are of limited use.
However, the following observations can be made. The two tooth Wear and
eruption recording methods utilize similar diagrams for their representation of the
different stages. Grant (1975) has many more stages and the diagrams are more
representational. In contra* Payne (1973) utilizes less stages and more stylistic
representations. However, simple visual inspection of the two methods (see Table 1 14)
shows good agreement between the two techniques.
Additionally, the modem comparative samples was to be used as a test for
Hambleton's method for converting the results of different analyses of OvisKapra
mandibular tooth Wear into a similar format (Table 1 15).
The comparative collection demonstrates excellent agreement for the conversion
method that Harnbleton suggests. Within this sample, Payne's mandibular Wear stage C is
equivalent to Grant mandibular Wear stages 9- 13;Payne's mandi bular Wear stage D is
equivalent to Grant's mandibular Wear stage 21-26; Payne's mandibular Wear stage E is
equivalent to Grant's mandibular Wear stage 33 and Payne's mandibular Wear stage G is
equivalent to Grant's stage 41. Al1 fit with Hambleton's conversion. While it is not
possible to test the conversion of cattle and pig MWS suggested by Hambleton in the
same way within this investigation, the excellent agreement of the sheep/goat conversion
makes the acceptance of the conversion suggested by Hambleton for the other species
appear legitimate.

Tke madern thin sectiming sîuupie
The modem thin sectionhg sample consisted of founeen goats and five sheep. Ail
animals had their lefl mandibular Ml sectioned using the methodology discussed in
Chapter 6. Where possible, two slides per t w t h were produced. A summary of the sample
appears in Table 1 16.

Archaetdw*culsonrple
Site selection for cementum anai ysis was based on having sheep/goat material
available at the University of Manitoba, an attempt to cover the periods within which
transhumance is hypothesized to be present, and to include both highland and lowland
areas. As such, two sites were selected, Kadica Brdo, an Early Iron Age highland site,

and VinCa, a lowland site. Al1 the teeth fiom VinCa were fiom Late Neolithic deposits.
Ten teeth were sectioned fiom Kadica Brdo and nine teeth were sectioned fiom VinCa. A
summary of the sample appears in Table 1 17.

Cbapter 9:

Data Analysis - Archaeologicd tooth eruption and wear and the
construction of harvest p r o f k
introduction

In this chapter, the data presented in chapter 7 will be analyzed. Harvest profiles
of each taxon/site/period are constructeci and analyzed utilizing the methodology
discussed (see Chapter 6). The data analysis will wnsider the harvest patterns exhibited
by each species over the time period covered in this investigation, that is, fiom the Early

Neolithic to the Early Iron Age. The focus will be on changes over the, specifically at
the Late Nealithic/Post Neolithic juncture as potential evidence for the appearance ofthe
transhumant movement of domestic herds.
The sarnple utilized in this investigation was limited by the paucity of highland
sites, of which there is only one (Kadica Brdo). However, the mid-altitude sites are
hypothesized to be a relevant substitute in that they should show harvest profiles rnost
similar to the highland sites in the transhumant movement of herds. This is because the
over-wintering of herds in these mid-altitude regions would be difticult without suficient
shelter for the herds and collected fodder. As such, the environment of the mid-altitude
sites in the region, like the highland sites, would force the movement of domestic herds
out of this area dunng the colder months of the year (Le. transhumance). This is in
contrast to the lowland sites, where the variety of microenvironments in these areas can
provide suficient grme and water for herds year round. As discussed earlier, there is no
environmental factor that forces the transhumant movement of lowland herds.

The absence o f the youngest age classes for al1 the dornestic species is a problem
throughout this investigation. The hypotheses are stated in such a way as to place
significant emphasis on the presence or absence of this age class. However, one must
consider the taphonomic issues of differential preservation and excavation practices,
specifically the extent of sieving at sites (Table 118). It is important to realize that the
remains o f the very young age classes are very fragile. It can be assumed that "a very
high proponion o f those originally present in archaeological contexts would be lost
through pre- and post depositional processes and excavation procedures" (Munson 2000:
39 1; see also Cribb 1985:91). The presendabsence of this age group is too affixted by

the taphonomic issues mentioned above to be considered reliable in making conclusions
on the existence of transhumance. Munson (2000) goes as far a s t o exclude the
consideration of neonatals and notes only presencdabsence. As such, any indications of
transhumance must be established by looking at the other age groups involved in the
movement of herds, specifically the 2-6 months and the 6- 12 month group in sheeplgoat
and the 1-8 month and 8-18 month group in cattle. The expected patterns for the lowland,
mid-altitude and highland sites for each species are summarized in Table 1 19.

Seasona!ity
In order to establish seasonality through the analysis of tooth Wear and emption, it
is necessary to link the age of the animal established using the tooth Wear with the date of
birth. In the northem Balkan area, the time of lambing/calving for al1 the major
transhumant domestic species (cattle and sheep/goat) considered in this investigation is
February. As the herds would not be moved irnmediately after lambing/calving, the herd
would be found in the lowland areas Erom Febniary to April. It is hypothesized that herds
157

would then be moved into the highland areas corn roughly May to September. The
domestic herds retum to the lowland areas in the autumn (roughly October) (Greenfield
1999a).

Seasonalitv of ovicaprids

In the transhumant movement of domestic ovicaprïd herds, it is expected that the
youngest age group (class 40-2 months) would be found only in the lowlands and
would indicate a late winter/spring occupation. As the herds move into the highlands
fiom roughly May to September, the presence of the next age stage (class B, 2-6 months)
would be expected only in the highland areas would indicate occupation from May to
August, or a late spring/summer occupation.
Seasonalitv of cattle
Unfortunately, the age stages that are established for canle (Higharn 1967;
Halstead 1985) and utilized here to establish absolute age are not fine enough t o enable
the identification seasonal movement of herds. As with sheep/goat, calving occurs in the
lowlands before the movement into highland areas. Therefore, the youngest age class (0-1
month) is expected to be found only in the lowland sites if there is transhumant
movement of herds. This would indicate a late winterlearly spring presence. The paucity
of this age group due to the taphonomic issues discussed above limits the seasonality
information that can be obtained.
The second youngest age class for cattle is 1-8 months. The seasonality
information that can be gained by the presence of this age group extends from the early
spring through to the late auturnn. The end of this p e n d extends into the time when the
h q d is hypothesized to have moved back down t o the lowland areas before the onset of

winter. While it is expected that the ne* oldest age group (1-8 months) would dominate
the monality profiles of the highlands according to the hypotheses presented, the age
classes utilized for caitle do not enable the same type of control that the sheeplgoat age
classes provide. They are not fine enough. It would be ideal t o be able to split the 1-8
month age class into finer categones to enable finer seasonal distinctions and age classes.
However, there is a s yet no valid analytical justification for this. As a result, the
seasonality information that can be obtained fiom the 1-8 month age class extends fiom
the Spring into the Late Auturnn (March-October). As a result, this age class for cattle is
of little use to the questions of this investigation. As a result, the cattle data are of limited
use and will not be considered.
Seasonalitv of
Seasonal statements of pigs are based upon a single birthing penod during the

year. This is because pigs were not kept ethnographically in stalls or fed throughout the
year in this region. Instead, they were left to forage in the forests, 4 t h a pig herder.
Whenever pigs were needed for food, the herder brought back one or more (Halpern
1999). As a result, it is unlikely that the modem conditions for multiple births throughout

the year would have occurred in the past.

The birth month for pigs is hypothesized to be the same as for sheep/goat and
cattle, that is February. As such, the occurrence of the 0-2 month age class indicates a late
winter/early spring occupation of the site. The 2-7 month age group would indicate a
summer/autumn occupation and the 7-14 month group would indicate an early winter
occupation.

sus s m f u dom
Domestic pig, Sus scrofa dom., will be discussed first because it can be
considered a control for the transhumant movement of herds. It would be expected that
the exploitation patterns of pig should not change over time as these animals were not
subjected to the transhumant movement of either cattle or sheep/goat that is hypothesized
to occur at the Late Neolithic/Post Nedithic juncture. This is due to the fact that pigs are

less suited to the types of movement that is requued of transhumant herds. Although
some researchers have noted that pigs are capable of the movement, such as the driving

of herds long distances to market (Halpern 1999), this tends to be a one time movement
that should not be equated to the regular movements expected in transhumance.
It would be expected that domestic pigs were exploited predominantly for their

primary products, as there are no secondary products that are readily available from pigs

(Greenfield 1988). As a result, the harvest profiles constructed for pigs would be
expected to show patterns similar to Payne's (1973) meat production kill off pattern
(Figure 1).
As predicted, the harvest profiles for al1 sites and penods are most similar to
Payne's meat production. Additionall y, and most important ly for t his investigation, the
harvest patterns do not change over time. Al1 the profiles can be characterized as showing

a high mortality of animals between the ages of 2-7 months and 27-36 months. Virtually
al1 animals are slaughtered before reaching adulthood.
None of the Early Neolithic assemblages had a large enough sample of pig
remains to construa a harvest profile. This is due to the dearth of pig remains in such
assemblages.

In the Middle Neolithic, o d y deposits fiom Petnica had a sunicient sarnple size.
The harvest profile (Figure 10) shows a rapid mortaiity of the youngest age classes (0-2 1
months). The adult end of the profile shows the absence of subadults and adults, except
for the presence of two senile individuals. The profile basicall y conforms to the expected
exploitation pattern for meat. The presence of the earliest age groups (0-2 months through
to 7- 14 month) indicates that herds were present in some proximity to the site during al1
seasons.
Three Late Neolithic assemblages had sumcient pig remains to wnstruct a

harvest profile (Petnica, Vinta, and Opovo). Each of the sites shows essentially the same
pattern, regardless o f whether the sites are in lowland o r mid-altitude locations. Chi
square anal ysis indicates that the harvest profiles for each of the three sites show no
statistically significant difference (Table 120). Al1 are missing the youngest age class (O2 months). There is a very high mortality o f animals between the ages of 2-7 and 27-36

months. The Late Neolithic Petnica deposits (Figure 11) continue to show a presence of
small quantities of senile individuals (n=l). Vin& (Figure 12) and Opovo (Figure 13)
show an absence of senile individuals. In these two sites, al1 animals are slaughtered
before the age of 21-27 months.
The Late Neolithic pattern is a continuation of the Middle Neolithic pattern. The
profiles indicate exploitation for meat and the presence of very young individuals. The
presence of very young individuals confinns the hypothesis that no domestic animals are
moving between highland and lowland sites. While the youngest age group (0-2 months)
is absent, this rnay be due to taphonomic issues discussed above. The presence of the

earliest age groups (2-7 months through to 7-14 months) indicates that herds were present
in some proximity t o the site during dl seasons.

Only one site containeci sumcient Eneolithic material to construct a harvest
profile - Petnica (Figure 14). The profile indicates the absence of the youngest age class

(0-2months). There is high mortality of animals between the ages of 2-7months, and

-

again between 14 2 1 months. The intervening age group is missing. Subsequently, there
is a low rate of mortality until27-36 months. Then, there is no mortality until the senile
age group, with is a single senile individual. The Eneolithic profile indicates continuity of

exploitation 6 o m the previous Late Nedithic. While the youngest age group (0-2
months) is absent, this may be due to taphonomic issues discussed above. The presence
of the earliest age groups (2-7 months through to 7- 14 months) indicates that herds were
present in some proximity t o the site during al1 seasons.
The Early and Middle Bronze Age material will be discussed together since one
of the sites (Ljuijaci) overlaps both penods. There are three sites with Early andor
Middle Bronze Age materials (VinCa, Ljuljaci and NovaEka cupriJa). The profile fiom
NovaZka cuprija (Figure 15) indicates a very high mortality of animais between the ages
of 2-7 and 21-27 months. There is a total dearth of remains fiom the 0-2 and >27 month
classes. In the mid-altitude site of Ljuljaci (Figure 16), the harvest pattern remains the
essentially the same. The only diflerence is that a few animals are being siaughtered at a
slightly older age (up to 36 months as opposed to 27 months at NovaEka ~ u ~ r i j aThe
).
same general pattem exists in the Middle Bronze Age deposits at VinEa (Figure 17). Just
as in Ljuljaci and NovaEka cuprija there is a very high mortality in the 2-7to the 21-27
month age classes. VinEa, however, is more similar to Ljuljaci in that the age classes

extend to the 27-36 month range. It differs ffom both of them by the presence of the
youngest age classes (0-2 months). Staîistical analysis indicates îhat the harvest profiles
for each of the three sites show no statistically significant difference (Table 12 1). This
result indicates continuity of exploitation in pigs over time. The presence of young
individuals in lowland and mid-altitude sites also supports the hypothesis that pigs are not
moving in a transhumant fashion. While the youngea age group (0-2 months) is absent,
this may be due to taphonomic issues discussed above. The presence of the earliest age
groups (2-7 months through to 7- 14 months) indicates that herds were present in some
proximity to the site dunng al1 seasons.
During the Late Bronze Age, there is only a single sample with sufficient pig
remains, the lowland site of Livade (Figure 18). This profile follows the trend of the
preceding periods. The absence of the 0-2 month class in a lowland site is likety a result
of differential destruction of younger age classes at the site (Cribb 1985; Greenfield
1986; Munson 2000). The presence of the earliest age groups (2-7 months through to 714 months) indicates that herds were present in some proximity to the site during al1

seasons.
The Early Iron Age highland site of Kadica Brdo (Figure 19) yields a pattern
broadly sirnilar to those of the other sites. The highest mortality rate is between 2-7
months and 2 1-27 months. in addition, there are both very old and very young individuals
at the site. The presence of the 0-2 month age class would indicate that animals are being
birth at or near the site- This would indicate the lack of seasonal transhumant movement

of pigs at the site. The presence of the earliest age groups (0-2 months through to 7-14
months) indicates that herds were present in some proximity t o the site dunng al1 s e w n s .

The exploitation pattern of pigs does not change significantly over the entire time
penod considered in this investigation. Chi square analysis of sites of the major penods
(Late Neolithic Petnica, Eneolithic Petnica, Early Bronze Age NovaCka cuprija and Early
lron Age Kadica Brdo) indicate no statistically significant changes (Table 121). These
sites were chosen because they represent the major penods of interest. The exploitation of
pigs for their primary products continues to be the dominant feature of al1 of the pie
harvest profiles. Most irnportantly for the investigation into the origins of transhumant
pastoralism, there is no difference in the exploitation patterns of domestic pig between
highland and lowland sites either before and after the Late NeolithicPost Neolithic
juncture or at any other time.

Ovis/Capra

Separate harvest profiles for Ovis aries and Capra hircus were not possible to
produce. Only three sites had sufficient samples of Ovis arics remains to produce harvest
profiles and no sites had sufficient remains of Capra hircus. Therefore. the remains of
both taxa were combined in order to achieve a number of sites with a sufficient remains
for analysis. The drawback of this approach is that it is difficult to separate out the pattern
of sheep versus goat. This is somewhat negated by examining the frequency distribution

of sheep and goat in each site. In every case, sheep remains far outnumber those of goats.
Goats tend to be an insignificant part of total identified assemblages. In addition. most
previously identified goat remains were from adult individuals (Greenfield 1985. 1986.
1988. 1991, 1994, 1996). Therefore, it is proposed that the perceived pattern probably
represents the remains of sheep, with a slight influence by goats on the older age classes.

Earlv Neolithic
During the Early Neolithic paiod, both the lowiand site of Foeni-Salq and the
mid-altitude site of Blagotin have sufficient sample sizes to produce harvest profiles for

Ovis'Capra. At Foeni-Sala$ (Figure 20)- there is some, but very little mortality of the
youngest age classes (0-2 months to 2-6 months). This is followed by very high rnortality
of the age groups 2-6 months to 1-2 years. Then there is a plateauing of the mortality rate
between 1-2 and 2-3 year age classes. This is followed by a rapid mortdity of the age
groups fiom 1-2 years to 4-6 years, but at a decreased rate than during the previous rapid
monality phase. This pattern is essentially repeated at Blagotin (Figure 2 l), with two
major differences: the absence of the plateauing of the mortaiity rate between 1-2 and 2-3
year age classes and the oldest age group (8-10 years). The general Early Neolithic
mortality pattern for fiidCapra is shown in Figure 22. Statistical analysis indicates that
there are no statistically significant differences between the profiles of Foeni-Sala9 and
Blagotin (Table 123).
Pruductiori strategy

The harvest profiles from both sites indicate the exploitation of the herd for

primary products, that is meat production. It most closety resembles Payne's Mode1 A
kili-off pattern (see Figure 1).

/mplication.sfor seasorrality arrd tra~~shtmance
The presence of the 0-2,2-6, and 6- 12 month age classes in both sites implies a

year round availability of the herds. T h i s in tum, suggests a non-transhumant movement
and continuous culling of the animals, and residential stability throughout the year. There

is no complementarity between the sites and transhumance is not occumng between midaltitude Blagotin and lowland Foeni-Sala$.
Middle Neolithic
There is only one site that provides information on the Middle Neolithic harvest
profile patterns of &s/Capru. This is the lowland site of Stragari (Figure 23). The
harvest profile of Stragari shows the same pattern as those fiom Early Neolithic. The 0-2
month class is missing, and there is very low moriality of the youngest age groups (2-6
months), followed by a rapid rnortality from 6- 12 months to 1-2 years. This is followed
by a rapid rnortality but at a decreased rate of older age groups (1-4 years). What is
unusual about this profile in relation to the Early Neolithic is the complete lack of the
oldest age groups (3-4 through to 8-10 years). However, these age stages are not sensitive
to the hypotheses being tested.

Productior~strategy
The harvest profile mostly closely resembles the herd exploitation model for
pnmary products, that is meat production, during this period (Payne's 1973 Mode1 A killoff pattern - see Figure 1). Where it differs tiom the production model and fiom the Early
Neolithic assemblages is in the absence of the oldest age groups (4-6 to 8- 10 years).
Othenvise, this Middle Neolithic site follows the same general pattern established in the
Early Neolithic.
Implicatior~s
for seasotraIiîy and trarzshuma~tce
Stragari is a lowland site. The 0-2 month age class would be expected to be

present. The absence of the 0-2 month age class would nonnally imply that the animais
are not being bom in and around the site. The absence of this age class may be because

this is an unsieved sample, but such rernains are present in other unsieved or partially
sieved saniples. The presence of the 2-6 and 6-12 month age classes would indicate that
the herds were around the site for the rnajonty of the year. The continuity of occupation
and exploitation from these age classes would imply that there is no evidence for
transhumance during this period.
Late Neolithic
Two Late Neolithic assemblages have suficient OvidCqra rernains to construct

a harvest profile (Petnica and Vines). At the lowland site of V i n b (Figure 24), there is an
absence of the youngest age group (0-2 months) followed by a very low mortality of the
2-6 month age groups. The profile shows a rapid mortality through the 6- 12 months and
1-2 years age groups. There is a rapid, but continued high m o ~ a i i t yrate, in cornparison to

the earlier groups, of the older age groups (2-3 years through to 8- 10 years). At the midaltitude site of Petnica (Figure 25), a slightly different pattern emerges. Both the 0-2
months and the 2-6 months are absent (whereas they were present in al1 earlier and
contemporary assemblages). Following this, there is a rather steady rate of mortality from
the 6- 12 month group through to the 6-8 year stage. The oldest individuals are also

absent.
The harvest profile of the Late Neolithic for OvidCapra (Figure 26) from the

lowland site of VinEa and the mid-altitude site of Petnica show no aatistically significant
differences between the profiles (Table 124). Petnica shows slightly less mortality of the
younger age groups (less than 2-3 years), while VinEa shows slightly less moriality of the
older age groups (greater than 2-3 years).

PrOLfCIctionStruîegy

The harvest profiles of VinEa and Petnica mostly closely resemble the herd
exploitation mode1 for primary products, that is meat production, dunng this penod

-

(Payne's 1973 ModeI A kill-off pattern see Figure 1).
Neither the Vin& nor the Petnica harvest profiles appear to fblly fit the expected
pattern for Neolithic ovicaprid exploitation with its absence of the earliest age groups.
These sites stand in wntrast to the profiles created for the 0 t h sites in the sarnple for the
Neolithic period. It cannot be argued that the absence of these youngest age groups was
the result of differential recovery practices as this absence is most pronounced at Petnica,
where approximately 20./0 of the sarnple was sieved. Also,there is no evidence for
additional taphonornic issues that might plague Petnica in contrast to other sites fiom this
and later time periods (Greenfield 1986, 1991).
implicationsfor searomlity ami ttanshummce

While the absence of the youngest age groups (especially in the lowland site) may
be seen as an indication of transhumant movement in the Late Neolithic, this is not
believed to be the case here. Iftranshumance was present, the second youngest age group

(2-6months) would be expected to be present in mid-altitude sites. The absence of both
the 0-2 and 2-6 month class in the mid-altitude sites (e-g. Petnica) would argue that these
age classes were not being exploited. The absence of the youngest age groups fiom Late
Neolithic Petnica, a mid-altitude site, would argue against the appearance of
transhumance dunng the Late Neolithic.

Eneolithic
There are two sites h m the Eneolithic - lowland NovaEka cupnja and midaltitude Petnica. At NovaEka cuprija (Figure 27), there is a complete absence of the early
age groups (0-12 months). There is low mortality of the 1-2 year group, none in the 2-3
year group and extremely high mortality of 3-4 year animais. Then, the mortality rate
plateaus until8-10 years. At Petnica (Figure 28), there is an absence of the youngest age
groups (0-2months and 2-6months) followed by a very high mortality of the 6-12 month
age group. Subsequently, there is a decreased rate of mortality at 1-2 years, which
slightly levels off at 2-3years. It continues at this rate until the 4-6 year class. There is a
complete absence of the two oldest age groups (6-8 years and 8- 10 years). Chi square
analysis indicates that t h e is a marginally statisticafly significant difference between
these two sites in this period (Table 125). While the usual p value is given as 0.01 10, the
exact p value is 0.048. If one were to consider only the usual p value, one might assume
that the results are extremely significant. However, as it is the exact p value that corrects
for small sample sizes (as is the case here), its values indicate that the difference is not as
strong as it is implied by the oiher value. If transhumance was occumng, these
differences wouid be expected between mid altitude Petnica and lowland NovaEka
cupnja at this tirne. However, the small sample sire rnitigates Our ability to confidently
identifi its presence.

Neither of these patterns fit any of Payne's proposeci specialized herd production
rnodels. Both, however, mnform to Greenfield's (1988) expectations for a herd based on

long-term stability and animal exploitation with a mixed subsistence economy (bath
pnmary and secondary products) and an emphasis on secondas, products.
Inrplicationsfor semonality ami trrashumance

If transhumance was to appear during the Eneolithic, the youngest age group, then
the 0-2 months class should be present at lowland sites. Can their absence be the result of
differential attrition? Sieving is an unlikel y cause since Novafka cuprija was completel y
sieved. However, the assemblage was not deeply buried and was subject to higher rates of
weathenng than many of the other contemporary assemblages (Table 134)- The absence
of the expected 0-2 month class at NovaEka ~ u p t i j acannot be used to monitor the
presence or absence of the transhumant movement of herds.
As a mid-altitude site, Petnica is expected to show monality profiles sirnilar to
that of a highland site. This would require the absence of the youngest age class (0-2
months) and the presence of the second youngest age class (2-6 months), which would
indicate a seasonal presence in the highlands between May and August. However, both of
these age classes are missing from the profile. As a result, it can be concluded that there
is no evidence for transhumance since Eneolithic Petnica does not conform to the
expectation of a highland site involved in the transhumant movement of herds.
The mid-altitude site of Petnica is missing the expected 2-6 month class for a
transhumant pattern and the lowland site of Novafka cuprija is missing its 6- 12 month
age group. In addition, the 6-12 month class is present in Petnica. The animals in this age
class would be expected to have retumed to their lowland pastures for the Autumn and
Winter months. As a result, it is less likely that transhumant pastoralism is taking place at
this time.

EarlvMddle Bronze Ane
As with pigs the Early and Middle Bronze Age are considered together. There is
a great deal of cultural continuity between these periods. O d y two sites yielded samples,
both of which are from the lowlands - Early Bronze Age NovaEka cuprija and Middle
Bronze Age Vin&. The NovaEka cuprija (Figure 29) mortality profile shows the absence
of the youngest age group (0-2 months) followed by little mortality of the 2-6 and 6- 12
months age groups. This is followed by rapid mortality of age groups 1-2 years and
finally a rapid mortality, but at a decreased rate, of the older age groups (2-10 years) in
cornparison to the earlier groups. The harvest profile from VinEa (Figure 30) shows an
absence of the youngest age groups (0-2 and 2-6 months). There is continued and rapid
mortality of the age groups beginning with 6-12 months and continuing through to 8-10
years, with slight changes along the way.
The profiles of Early Bronze Age NovaEka cuprija and Middle Bronze Age V i n h

are very similar. There are no statistically significant differences between the profiles of
these sites (Table 126).

Prodt~ciionstmregy
Neither of these patterns fit any of Payne's proposed specialized herd production
models. Both, however, conform to Greenfield's (1988) expectations for a herd based on
long-terrn stability and animal exploitation with a mixed subsistence economy (both
primary and secondary products) and an emphasis on secondary products.

Irnplica~ions
for seasoru1My and transhumartce
Since both samples corne fiom lowland sites, they should have evidence of the O2 and 6-12 month, and absence of 2-6 month age classes if transhumance is occumng.

The 0-2 age class is missing in both cases. ï h e absence of the expected 0-2 month class is
not surprising in these sites. It may be a ninaion of assemblage attrition, given the lack of
sieving at WnCa (Table 134). The slightly older age classes should be less affected (cf
Munson 2000). The absence of the 2-6 month class and presence of the 6- 12 month class
at Vin& are in accordance with the expectations for a lowland site involved in the
transhumant movement of herds. The problem is that the presence of the 2-6 month
classes at NovaCka cuprija is not accordance with the expectations for a lowland site
involved in the transhumant movement of herds. Therefore, the evidence for
transhumance from this period is somewhat mixed. One site rnay be interpreted to be part
of a transhumant system and the other may not. A major problem with this period is that

there is an absence of mid-altitude and highland site locations with suficient data with
which to compare them.
Late Bronze Aae
The situation is different for the Late Bronze Age. Three sites yielded sufficient

-

data for this period mid-altitude Petnica and lowland NovaCka cuprija and Livade.
NovaEka ~uprija(Figure 3 1) shows an absence of very young age groups (0-6 months).
There is a medium mortality rate of age classes 6-12 months and 1-2 years followed by a
higher mortality rate through the 2-6 years age classes. Afier this, the rate declines (6-8
years). There are no remains from oldest age group (8- 10 years) sample. At Livade
(Figure 32), there is complete absence of age groups 0-12 months and a steep decline in
the profile indicating a rapid monality of subadult/adults (2-3 years through to 6-8 years).
There is an absence of the oldest age group (8-10 yean). Petnica (Figure 33) shows a
different pattern. Even though the youngest age groups (0-2 months) are absent, the n e a

age group (2-6 months) is present at the site. There is a pattern of gradua1 monality from
2-6 months through to 2-3 years followed by a more rapid mortality of the age groups 3-4

years and 4-6 years. There is an absence of the oldest age groups (6-8 years and 8- 10
yed.
It would be expected that the lowland sites of NovaEka cupiJa and Livade would
be similar to each other and significantly different from the mid-altitude site of Petnica

(Figure 34). However, chi square analysis of the profiles from al1 three sites fiom this
penod indicates that there is no statistically significant difference between them. It is
probable that the sample sizes are not suficiently large to reftect the expected differences
using statistics.
Production Stmtegy
Neither of these patterns fit any of Payne's proposed specialized herd production
models. Both, however, confonn to Greenfield's (1988) expectations for a herd based on
long-term stability and animal exploitation with a mixed subsistence economy (both
primary and secondary products) and an emphasis on secondary products.
Implicariorrsfor seasonality and transhummrce

The presence of the 2-6 month class, and the absence of the younger class would
indicate the presence of herds around Petnica during this crucial penod of the year. It is
in accordance with expectations that highland herds, and not necessarily lowland herds,
must be moved in a transhumant fashion. The presence of the 6-12 age class at Petnica,
however, would not be in accordance with expectations that transhumance has a p p e d .
The absence of the 2-6 month age class at both lowland sites (Livade and NovaEka
if they are participants in a transhumant economy.
~ u ~ r i jisa expected
)

The lack of the 0-2 month class fiom both the mid-altitude and lowland sites is
not nirprising. It rnay be a fiinction of assemblage attrition due to low or lack of sieving
at PetNca and Livade, respectively (Table 118). The absence of this age class at NovaEka
~ u p r i j ais surprising since this is where it would be expected. This is a sieved site. Its
absence may be a reflection of the Iowa rate of preservation at NovaEka cuPrija than
many of the other sites (Greenfield 1986).
The presence of the 6-12 month class at NovaEka cuprija would be in accordance
with expectations for a transhumant economy. But the absence of this class at Livade is
contrary to expectations. The complete absence of al1 individuais at Livade, with its high
rate of weathering, is not unexpected (Table 134). The result, however, is that no
conclusions concerning the presence or absence of transhumance at Livade is possible.

This rnay impiy that animals are not k i n g moved in a transhumant fashion fiom
lowland sites. However, as discussed in earlier section, it is not hot and dry enough in the
central Balkans (contrary to the Mediterranean) to force this pattern for lowland sites.
Earlv Iron M e
The harvest profile of the highland Early Iron Age site of Kadica Brdo (Figure 35)

shows a very low mortality in the youngest age groups (0-6months), foilowed by rapid
mortality of age groups 6- 12 months and 1-2 year, foliowed by a slowing in the 2-3 year,
and a final very rapid mortality rate between 3-4 and 4-6. There is a very Iow rate of
older age groups (6-8 and 8- 10 years) in cornparison to the earlier groups. There are no
gaps in the youngest age groups (O to 1-2 years).

Proriirction shategy
The harvest pattern at Kadica Brdo does not fit any of Payne's proposed models
for exploitation straîegies, but conforms to Greenfield's (1988) expectations for a herd
based on long-term stability and animal exploitation with an emphasis on secondary
products.

ImpIicutio11~
for seasorrtality and tramhumance
The remains from the Early bon Age highland site of Kadica Brdo are not
indicative of the presence of transhumance. The h m e s t profile shows the presence of the
yourgest age classes that implies a year round availability of the herds. This, in tum,
suggests a non-transhumant movement and continuous culling of the animals, and
residential stability throughout the year. It rnay be that at this later period, highland areas
have developed enough to support year round residence of domestic herds through the
production and storage of winter fodder and appropnate shelter available for the animals.
The Southern Balkans
Megilo Nisi Galanis was included in the analysis in an effort to make a
comparison with the southem Balkans. The data fiom each period are considered
separately .
Final Neolithic
Samples sizes were only large enough to consider OvisKbpra. The profile shows
low monality of the 0-2 month age group. The 2-6 month age group is absent. There is a
rapid mortality of the 6-12 month through to the 4-6 year age group. There are no 6-8
years or 8- 1 0 year age groups present .

Prhction strategy
The mortality profile of the Final Neolithic (Figure 36) of Megilo Nisi Galanis
mostly closely resemble the herd exploitation mode1 for primary products, that is meat
production, during this period (Payne's 1973 Mode1 A kill-off pattern - see Figure 1).
Implicatzomfor seasonaiity and tr~lt~humance

The Final Neolithic penod of the southem Balkans is temporal1y
contemporaneous to the Eneolithic period of the Northern Balkans. Therefore, one would
expect to see a profile similar to those seen in the Post Neolithic phases of the northem
Balkans. The profile shows the presence of the youngest age group, 0-2 months, the
absence of the next age group (2-6 months) and then a high mortaiity rate of the
subsequent age groups. This appears to fit exactly with the expectations that a lowland
site involved in a transhumant movement of herds. However, Megilo Nisi Galanis is a
site located on a plateau, which makes it more of a mid altitude site. As a result, one
would have expected the opposite pattern. In order to have an effective cornparison
between the transhumant patterns of the northem Balkans and the southem Balkans, a
larger sample of sites fiom the southem Balkans is requird including both highland and
lowland areas.
Final Neolit hicEarlv Bronze Ane
The profile of the Final NeolithicEarly Bronze Age of Megilo Nisi Galanis
(Figure 34) shows the absence of the youngest age group (0-2 months) followed by a
somewhat rapid mortality of the 2-6 month groups and the 6-1 2 months group. A much
more rapid mortality rate is seen for the 1-2 year group, followed by a gradua1 mortality
of the remaining groups.

Prhction strazegy
The mortality profile of the Final NeolithidEarly Bronze Age of Megilo Nisi
Galanis (Figure 37) mostly closely resemble the herd exploitation mode1 for primary
products, that is meat production, during this period (Payne's 1973 Mode1 A kill-off
pattern - see Figure 1). Culling of the youngest age groups is later than in the Final
Neolithic within Megilo Nisi Galanis.
I ~ c u t i o for
m seusonality and ~anshitnance

The harvest profile of the Final NeolithiJEarly Bronze Age does not fit the
pattern hypothesized for a mid-altitude site involved in transhumance where one would
be expecting it. This WOUId imply that a different pattern existed between the norihem
and southeni Balkans. In order to have an effective cornparison between the transhumant
patterns of the northem Balkans and the southem Balkans a larger sample of sites from
the southem Balkans is required including both highland and lowland areas.

Bos tarrnrs
Earlv Neolithic

In the Early Neolithic, both the lowland site of Foeni-Salap (Figure 38) and the
mid-altitude site of Blagotin (Figure 39) have suficient sample sites to produce harvest
profiles for Bos tmims. The haniest profiles from the nuo sites have no statistically
significant differences (Table 128). Additionally, there are no statistically significant
differences between an average Bos taurus pattem and an average OvidCqra pattern
(Table 129) for the same penod (Figure 40). The harvest profile shows a rapid mortality
of the youngest age groups (0-1 month), a slight reduction in mortality of the 1-8 rnonth

age class followed by rapid mortality of the 8-30 months age groups. The 30-36 month
age group is missing from the profile. There is again a rapid mortality rate of the young
adult age group. Adult and old adult age classes are also missing. This site was totally
sieved, so the sample is believed to be well representative of the youngest age groups that
may have been ornitteci in unsieved sites. This pattem is essentially repeated at Blagotin,
with two major differences: both the 30-36 months age group and the old adult age group
are present and there is an absence of senile individuals.
Prochrction Strategy

The W e s t profiles fiom both sites indicate the exploitation of the herd for
primary products, that is meat production. It most closely resernbles Payne's Mode1 A
kill-off pattern (see Figure I ).
lmplicatïonsfor seusonafity and trm~sh~rnance

The profile fiom the Early Neolithic at both Foeni-Sala* and Blagotin shows the
presence of the youngest age classes (0- 1, 1-8 and 8- 18 months). This implies a year
round availability of the herds which suggests non-transhumant movement and
continuous culling of the animals, and residential stability throughout the year. The
similarity between both profiles is remarkable, given that one is lowland and the other is
mid-altitude. It would be correct to state that there is no complernentarity between them
and that transhumance is not occumng between highland and lowland areas.
Middle Neolithic

Two sites provide information on the Middle Neolithic harvest profile patterns of
Bos taurus. These are the lowland site of Stragari (Figure 4 1) and the mid-altitude site of

Petnica (Figure 42). The harvest profile of Stragari shows the same general pattern as

those fiom Early Neolithic. There is iow mortality of the youngest age group (0-1 month)
foilowed by an absence of the 1-8 month age group. A rapid mortdity rate of the 8-30
months groups is seen. The 30-36 months and young adult groups are both missing fiom
the profile. A rapid rnortality rate of the aduh age group is seen and an absence of the oid
adult group. The harvest profile of Petnica shows similar patterns. But there are several
differences: there is a low mortality fiom 8- 18 months and rapid mortality of the young
adult group. The adult group is also missing fiom the profiie.
While both sites have adequate sarnple sizes, Suagari (n=29)and Petnica (n=22),
both are missing important age classes for this investigation (Figure 43). Significantly,
while both sites include the remains of the 0-1 month age cfass, both are missing the 1-8
months age class. The statistical analysis indicates that there are some statistically
signifiant differences between the profiles for this period (Table 130). However, as the
usual p value is greater than 0.05 and the exact is only slightly less than 0.05, this
difference should oniy be considered to be a moderate efiect.
Prducriorr sîrategies

The harvest profiles fiom both sites indicate the exploitation of the herd for
primary products, that is meat production. It most closely resembles Payne's Mode1 A
kill-off pattern (see Figure 1 ).
Implicarionfor tnmsh~~mance

This would seem to imply the pattern expected for a lowland site where the herd
is being moved in a transhumant fashion. However, as a signifiant amount of the age
groups are missing fiom both profiles it may be suggested that there is a probiem with the
representativeness of the sampie, rather than indication of transhumance.

Late Neolithiç
The lowland sites of Opovo (Figure 44) and VinEa (Figure 45) as well as the midaltitude site of Petnica (Figure 46) al1 have sufficient sample sizes of Bos tounrs for the
Late Neolithic. The site of Opovo shows a low rate of mortality for the youngest age
groups (O- 1 months througb to 8-1 8 momhs). This is followed by a steep mortality of the
18-30 months group. The 30-36 month age class is missing from the sample. Finally,

there is a rapid rate of mortality for the young adult age class, aithough more graduai than
the previous classes. The adult and senile age classes are missing fiom the sample. At
Vin& there is a more rapid moitality rate of the youngest age classes and a very low
mortality rate of the 30-36 month g o u p through to adult. The senile group is missing at
VinCa. The mid-altitude site of Petnica indicates the sarne harvest profile pattern. There is

a gradua1 rate of mortality for the youngest age groups (0- 1 months through to 8-18
months). The steep mortaiity of the 18-30 months seen Opovo and Vida, extends to the

30-36months group. This is followed by the low rate of mortality for the oldest age
groups. There are no statistically significant differences between the harvest profiles of

the three Late Neolithic sites (Table 131).

P r d ~ c t i o nStrategy
The harvest profiles of al1 three Late Neolithic sites (Figure 47) mostly closely
resemble the herd exploitation mode1 for primary products, that is meat production,
dunng this period (Payne's 1973 Mode1 A kill-off pattern - see Figure 1).
Imp/icatio~ts
for seusomdiiy and trm~shumance
The profiles fiom the Petnica, Vin& and Opovo show the presence of the
youngea age classes (O- 1, 1-8 and 8- 18 months). This implies a year round availability of

the herds. In tum, this suggests a non-transhumant movement and continuous culling of
the animals, and residentiai stability throughout the year. It would be correct to state that
there is no complementarity between them and that transhumance is not occumng
between highland and lowland areas. This pattern conforms to the pattern established in
the Early Nedithic.

E n d ithic
In the Eneolithic periods of Blagotin (Figure 48) the harvest profile shows a
complete absence of the youngea age groups (0-8 months) followed by a steep mondity
rate for the 8-1 8 month group through to the young adult group. There is the cornpiete
absence of the oldea age groups adult, old adult and senile.

Producfionstrategy
The pattem does not fit any of Payne's proposed specialized herd production
models. It does, however, conform to Greenfield's (1 988) expectations for a herd based
on long-term stability and animal exploitation with a mixed subsistence economy (both

primary and secondary products) and an emphasis on secondary products.

Implicationsfor seasonality and tra~~shuma~tce
Blagotin is a mid-altitude site7and would be expected to conform to the highland
pattern within a transhumant strategy. There would be an expected absence of the
youngest age classes (0-1 month). This is the pattern that is seen. However, as discussed
above, this age class in unreliable for indications of transhumance based on taphonomic
issues. One should then look at the expected presence of the next age group (1-8 months)
that would be expected to dominate the harvest profile. The complete absence of this age
class would indicate that the harvest profile of Blagotin does not show results that

confonn to the expectations of a highland site involved in the transhumant movement of
herds. A problem with this period is that there is an absence of lowland site locations
with suficient data with which to compare thern.
EarlvMiddle Bronze Aae
Only the mid-altitude site of Ljuljaci (Figure 49) has sufficient Bos faz~n4.s
remains to construct a harvest profile for the Early/Middle Bronze Age period. The
profile shows an absence o f the youngest age class (0-1 months). This is followed by a
rapid mortality rate of the 1-8 month group through to the 18-30 month group. The age

class 30-36 months is missing 6 o m the profile. This is followed by a low monality rate
of young adults and a more rapid mortality of adult age groups. The old adult group is
missing from the profile. The middle Bronze Age mortality profile for Bos f m m s from
V i n h (Figure 50) indicates some interesting patterns. There is a gradua1 moriality of the
youngest age groups (O- 1 month and 1-8 months). This is followed by a rapid monality of
the 8- 18 month group and then a low mortality o f the 18-30 month group. There is a
complete absence of age stages 18-30 months through to adult.
Prodtxtion strafegy

The Ljuljaci harvest profile does not fit any o f Payne's proposed specialized herd
production rnodels. It does, however, conform to Greenfield's (1 988) expectations for a
herd based on long-terrn stability and animal exploitation with a mixed subsistence
economy (both pnmary and secondary products) and an emphasis on secondary products.
The unusual pattern at Middle Bronze Age VinSa indicates that there is no culling of the
subadult/adult age groups. This pattern strongly indicates a traction profile.

Implcationsfor seasordity a d ~c~tshurnmce
As Ljuljaci is a midaltitude site the harvest profile is expected to show a highland
pattern. Here, it seems that for Bos tmrus, with the absence of the 0- 1 month group and
the occurrence of rapid mortaiity of the 1-8 months age group, Ljuljaci shows the
expected pattern of a highland site. One would also expect the absence of the next age
class as the herd moves back into lowland areas for the winter. However, the harvest
profile shows a continuation of the rapid mortaiity of the earlier age class. As a result,
Ljuljaci appears not to conform to the expectations of a transhumant movement of
domestic herds. The lowland site of Vinh shows both the presence of the youngest age
class (0- 1 month), which is expected, and the presence of the next age class (1-8 months)
which is unexpected if there was transhumant movement of the herd. It appears that
Vinfa does not fit the transhumant pattern for lowland sites. This is not surprising given
the other aspects of the profile that indicate a strong traction profile. It seems likely that
the subadult/adult age classes were kept in the lowland sites as agents of traction for
agricultural cultivation.
Late Bronze Age
Only the lowland site of Livade (Figure 5 1) has suff~cientsample size of Bos
taunds for the Late Bronze Age period. The harvest profile indicates an absence of the
youngest age classes (0-1 month and 1-8 months). There is a rapid mortality of the 18-30
month age group. The 30-36 month group is absent from the profile. This is followed by
a low mortaiity rate of the young adult and adult age classes and finally there is a rapid
mortality of the old adult and senile age classes.

Productio~~
strategy
The harvea profile fiom Livade does not fit any of Payne's proposed models for
kill of patterns indicating a single exploitation mategy. Instead, it appears to follow
Greenfield's (1 988) pattan for mixed exploitation strategy of both primary and secondary
products, with a greater emphasis upon the latter, and herd stability.

implicationsfor semonahy anci îrunshmançe
The absence of the 1-8 month group is expected in the lowland site of Livade
assuming a transhumant movernent of the domestic herds. The presence of the n e a age

group 8-18 months also fits with the expectations of a transhumant movement. As such, it
seerns that the data implies that animals are k i n g moved in a transhumant fashion.
Earlv Iron Age
The only highland site in this investigation, Kadica Brdo (Figure 52) provides the

only harvest profile for the Early Iron Age. There is a very low mortality of the youngest
age group (O- 1 months), and complete absence of the 1-8 month age group. This is
followed by a low mortality rate of the 8- 18 month group and rapid mortality of the 18-30
month group. The 30-36month group is missing f'iom the profile. There is a rapid
mortality rate of the young adult group through to senile, although at a reduced rate fiom
the previous age groups.

The harvest pattern at Kadica Brdo does not fit any of Payne's proposed models
for exploitation strategies, but conforms to Greenfield's (1 988) expectations for a herd
based on long-term stability and animal exploitation with an emphasis on secondary
product s
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The remains fiom the Early Iron Age highland site of Kadica Brdo are not
indicative of the presence of transhumance. The harvest profile shows the presence o f the
youngest age classes, which implies a year round availability o f the herds. This, in turn,
suggests a non-transhumant movement and continuous culling of the animals, and
residential stability throughout the year. It may be that at this later penod, highland areas
have developed enough to support year round residence o f domestic herds through the
production and storage of winter fodder and appropriate shelter available for the animals.

Conclusions
The pig harvest profile data conforms e x d i n g l y well t o the expectations o f this
investigation. The harvest profiles of these animals indicate their exploitation for pnmary
products only and demonstrate no change over the entire temporal period of this
investigation. As pigs have no secondary products for which they can be exploited, their
harvest profiies are not complicated by issues of the Secondary Products Revolution, as
are the other domestic species. The data demonstrates the expected pattern of nontranshumant movement o f pigs.
For OvisKÙpra and Bos taurus, the Neolithic periods show the exploitation of the
domestic herds solely for primary products. Additionally, the herds are resident year
round in the region. This was the expected pattern, indicating the non-transhumant
movement of the herds.
As the hypotheses are stated in this investigation, one would expect to begin t o
find evidence of the transhumant movement of herds in the Post Neolithic. However, the
data was unable to adequately answer any questions about the transhumance- For
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OvidCapra, only the harvest profile fiom the lowland site of V i n b begins to suggest

some evidence of transhumance in the Early/Middle Bronze Age. Al1 other W e s t
profiles of OvidCqra 6om other sites and periods do not. Onty the harvest profile from
the Late Bronze Age site of Livade suggests evidence for the transhumant movement of

Bos taums. Al1 of the harvest profiles of Bos taurus fiom other sites and periods do not
suggest evidence of transhumance. Due to smail sample sizes and the inability to fùlly

consider the youngest age group within the harvest profiles due to taphonomic issues,
neither of these observations can be put forth as evidence of transhumance.

Chapter 10:
Data Analysis - Cementum Analysis
Introduction

In this chapter, the aata presented in chapter 8 will be analyzed. The modem
comparative sample must be examined in order to establish the timing of the formation of
the cementurn increments in an effort to accurately investigate the nature of the
increments visible in the archaeological sarnple. As such, the modem comparative sarnple
will be discussed first, followed by a discussion of the archaeological sample.

Modern comparative santple
The nurnber of growth line groups that can be counted in the cementum of each
tooth and the nature of the final increment are recorded for each slide. The readings are
summarized in Table 1 16. The following observations can tentatively be made on the
comparative collection in order to aid in interpretation of the archaeological sample.
It appears that the annulus forms between November and February This is
suggested by the bright outer increment seen on teeth from animals slaughtered during
this period. It is suggested in both the sheep and the goats but is most clearly shown by
the sample - Goat 14 (slide b - Figure 53). Therefore. as the goats were bom in April and
the sheep in May, it can be expected that a growth zone will be apparently from April
through to November.
It can also be noted that sheep and goats form annual increments that correspond

well with absolute age. However, this observation must be cautiously applied as only one
sheep in the collection demonstrates it (Sheep # l
187

- Figure 54). However, this may be due

to the fact that the modem comparative collection consias predominantly of younger (<2
years) animais- In those where only one growth layer group is expected, it is often
indistinct or unobservable. This may be due to the fact that the layen are indistinct until
they have fonned successive layers. In long living animals such as ungulates (Klevezal
1996: 83), that fonn the first growth layer of cementum during their first winter, the
incremental line of the first growth layer is less distinct that the incremental lines of
growth layers that are formed later (Klevezal 1996: 4 1). Klevezal(1996: 4 1) notes that in
one-year-old animals there is considerable fiequency of indistinct fust incremental lines.
This pattern is less fiquent in older animals. These observations seem to indicate that the
fira incremental line is not very distinct in the period of its formation but becornes more
distinct with age. However, "it rnay not becorne as distinct as the incrernental lines
formed during the later yean" (Klevezal 1996: 4 1 ).
The cause of this poor contrast of the first incremental line is explained by the
period of its formation.
In young animals, seasonal rhythms of individual's growth are, as a rule, less
distinct that those of older animals; retardation of growth is not so strong and not
so long, so the elernent of the annual layer that is formed in winter is not very
distinct (Klevezal 1996: 82).
The increase in the distinctiveness of this incremental line over time is explained
by the secondary deposition of minerals (Klevezal 1996: 41) that is, secondary

calcification in the already formed cementum over time (Klevezal 1996: 82).
Several readings had to be taken at the end of the root. This has been
demonstrated to be not an ideal place for readings, and is demonstrated by the occurrence
of two annuli on the mot of an 8-month-old goat (Figure 5 5 ) .

Arckaedogrkal ample
The determination of the number of increments and the nature of the outer
increment were performed both by the author and by Dr. A. Burke. Dr. Burke examined
the slides in a blind test, so as the initial readings by the author were not b o m in an
effort to reduce bias.

In the Early lron Age highland site of Kadica Brdo, the archaeological thin
sectioning sample consisted of ten teeth. Of these, the slides o f four teeth were
unreadahie. O f the six remaining teeth the number of increments counted @y both
readers) agree with the age estimates obtained fiom tooth Wear and eruption. The n a i r a
of the final increment was only determinable on four of the readable slides (Samples
Kadica Brdo #2,4,6 and 10 - see Figures 56-59). These were al1 determined to be a
growth zone. Sarnple Kadica Brdo #4 provided the best reading with the highest degree
o f confidence from both readers and indicates a growth zone final.
At the lowland site of VinSa, of the nine teeth that were sectioned, five were
unreadable. Of the remaining four teeth, the number o f increments counted generally
agrees with the age estimates obtained fiom tooth Wear and eruption. Although one tooth
(VinEa sample # 1) has 9 Growth Line Groups counted by the author and the tooth Wear
and eruption indicates an age of between six and eight years. However, the secondary
reading by Burke indicates 6 growth line groups, which is exactly in line with what
would be expected fiom the tooth Wear and eruption.
The determination of seasonality estimates was problematic for the site of VinEa.
The nature of the final increment was determinable for only three of the readable slides
(Vinea samples #1,6 and 10 - see Figures 60 and 6 1 ). Based on the observations

established with the modem wmparative sample, these were interpreted by the author as
the forming of an annulus with a bright outer increment. However, both of the
deteminations made by A Burke indicated a zone final. It must be realized that as the
conclusions based on the modem comparative are iimited by the extremely smali sample
size. While the modem comparative includes nineteen animals, which is extremely small
akeady, the observations regarding increment formation are based on a single animal.
Additional problems exist with regards to the application of the modem
comparative to the archaeological sample. As the birth month in the northem Balkan
region is known to be February, and the birth of the modem comparative is known to be
ApriVMay, this implies a certain amount of incompatibility between the comparative and
the archaeological sample. While the modern comparative cm be used to establish that
the increments formed by sheep and goat correspond well with absolute age, this is not
the main focus of the archaeological sample. It was hoped that the thin sectioning of the
archaeological teeth would provide seasonality information, as the primary technique of
tooth Wear and eruption is limited in its ability to establish this information.As the timing

of the birth of these animals is significantly different, it can reasonably be assumed that
the timing of the formation of the increments will also differ. The ideal would be the
collection of a modem sample from the northern Balkan region.
One may be tempted to see that the nature of the final increments of the
archaeological sample from the highland and lowland areas is complimentary. The
readable slides fiom the lowland site of V i n b show an amuius as the final increment,
while al1 the readable slides from the highland site of Kadica Brdo show a growth zone as
the final increment. As such, while the timing of the formation of these increments may

be only tentatively established based on the comparative collection, there is a

complimentary pattern of seasonality between the highland and lowland sites. However,
as the observations of the two investigators do not agree, one cannot use this result with
confidence.
A final problem to consider, when attempting to draw any conclusions from this

limited archaeological thin sectioning sample, is the period of the sites. The sample fiom
the Iowland site of VinCa is fiom the Late Neolithic. As transhumance is not
hypothesized to be occumng at this time, the herd should be resident in this lowland site
for the entire year. One would expect to find seasonality evidence for occupation yearround. Therefore, if one accepts either researcher 's readings the sample follows
expectations. The highland site of Kadica Brdo, if involved in the transhumant movement
of herds would be expected to show only a summer occupation, which it does. As such,
while the sample Rom Kadica Brdo appears to conform to the hypotheses put forth in this
investigation, it is severely limited by sample size as well as the lack of lowland sites of
the same period.

Conclusions

The modem comparative collection is unfortunately not as good as originally
hoped. It was difficult to obtain animals that were older than a year and a half. This is due
to the fact that Capra hîrnrs is pnmarily raised for meat in Manitoba, and so is
slaughtered before this age. A good sample of Ovis aries was equally dificult to
establish, for even though these animals are raised primaril y for w w l in Manitoba, the

majonty of producm are small s a l e and slaughter a minimum number of animals within
the year.

The archaeological sample is also limited in size, and so,limits what conclusions

can be made fiom the data. However, it can be stated with confidence that both sheep and
goat develop increments in their dental cementun which correspond well with their
absolute age.
While the seasonality data is limited and contradictory, it can still be said to
w n f o m to expectations. However, the nature of the sarnple prohibits any conclusions
both through its small sample size and the fact that the periods of interest are not
adequately represented.

Chapter 11:

Conclusions
It was originally hypothesized that the origins of transhumant pastoralism in the
northem Balkans would be firmly established at the Late NwlithidPost Neolithic
juncture. The major hypothesis of this investigation stated that if transhumant pastoralism
was present in southeastern Europe during the Post Neolithic, then a complimentary
culling pattern would be seen in settlements fiom this period between highland and
lowland sites. The nuIl hypothesis stated that if transhumant pastoralism was not present,
there will be a random culling pattern between highland and lowland sites.
Several overriding methodological issues hampered this research. First, sample
size was the major limitation of the investigation. Small sample size did not allow for the
examination of every domeaic species of interest, in each period, and at each site.
Second, taphonomic issues, notably the extent of sieving and differential preservation of
the age classes, were a major contributing factor to the small sample size. Third, the
sample was also limited by a lack of highland sites from the earliest penods o f the P o a
Neolithic, specifically the Eneolithic and the Early Bronze Age. Only one site was
considered to be a true highland site (Kadica Brdo).
Shennan (1 988) maintains that samples of mandibles less than 15-20 should be
considered too small to provide accurate harvest profiles. The minimum sample size
should be 40 mandibles. As a result, less than 20% of the harvest profiles produced in this
investigation can be considered reliable. This is inadequate representation to make any
conclusions on the ongins of transhumant pastoralism. Therefore, even in profiles that
show the expectations put forth by the major hypotheUsof this investigation (Middle
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Bronze Age VinEa for OvisI/Cqraand Late Bronze Age Livade for Bos taun~s),
these
cannot be considered to be evidence of a transhumant movement o f domestic herds. As a
result, the major hypothesis is rejected.
The evidence of seasonaiity fiom the cementum analysis of the domestic

OviwCqwa teeth was limited and problernatic. There was no evidence for a
complementary seasonality of culling between highland and lowland sites. As such, the
minor hypothesis should be rejected. However, it is important to realize the limitations of
the thin sectioning data for this investigation, most notably, its srnall sarnple size.
Additionally, the modem comparative collection was limited by the absence of older
individuals that made the establishment of timing of increments difïicult. This, in tum,
affects the conclusions presented for the archaeological sample. The most limiting factor
of the thin sectioning sample was the absence of the main periods of interest, specifically
the Eneoiithic and the Early Bronze Age. As a result, while the hypothesis has been
rejected, the lack of this type of evidence should not be considered to be evidence of a
lack of transhumant pastoralism in the region at this time, but rather, a lack of an
appropnate sample.

Tke Secondiuy Roducts Revolution
The data were unable to answer questions about the origins of transhumance.
However, it does appear to provide additional evidence for support of the Secondary
Products Model. The advent of transhumance in southeastem Europe is hypothesized to
occur at roughly the same time as the inclusion of secondary products in domestic animal
exploitation strategies, ca. 3300 BC (Greenfield 1986, 1988, 1999a). Sherratt ( 198 1 ,

1983) originally coined the term 'The Secondary Products Revolution of the Old World'.

This hypothesis proposes that IivestocIq once domesticated, were utilized solely for meat
production. It was not until afler several miIlennia that these domestic animals began to
be exploited for their other products such as milk, wool or hide, and as agents of traction.
While admitting that the evidence is varieci and not conclusive, Shemin ( 1983 : 90)
maintained that this was a critical phase of change in the Old World.
The developments of the secondary products revolution, the a r t , the plough, wool
and milk were not accidentally coincident. Sherratt (198 1, 1983) asserted that they are al1

similar responses to the problem of population growth and temtorial expansion initiated
by the beginnings of animal and plant domestication in the Early Nedithic. "Such
problems became especially acute with the need to penetrate increasingly marginal
environments in a landscape containing sharp contrasts in climate and terrain within shon
distances" (Sherratt 1981: 286).
There were several obvious benefits to the use of secondary products. The plough
and the use of animals as agents of traction allowed for the intensification of agriculture
with the cultivation of a range of poorer quality soils. Additionally, the cari enabled
easier transpon of goods and reduced the difficulties in movement across the landscape.
These developments enabled not only an expansion of areas under cultivation but also,
expanded the range of settlement locations and settlement types. In these new areaq
considered marginal in earlier penod~,the development of new textiles made from wool
provided a valuable commodity for trade, where there had previously been none. These
areas were also well suited to the larger herds that were now possible with a focus on the

production of milk. The gowth of herds enabled the development of a pastoral sector of
society (Sherratt 198 1: 262).

The use of secondary products also had significant social implications. As
intensification of both cultivation and animal husbandry occurred, two distinctive
subsistence systems deveioped, agriculturalists (wit h the aid of the plough) and
pastoralists. Each group was identified as having characteristic social features.
Chapman (1982) voiced many criticisms of the Secondary Products Revolution
but focused on three major points: dating divergences, methodological bias, and
speculative reasoning. Each is discussed in tum. His first criticism was with the use of the
word revolution to describe the shifi to the use of secondary products. While Sherratt
recognized that there was regional variation in the rate and extent of the shifis to
secondary products, he defined the Secondary Products Revolution as package of
characteristics with resulting social changes. However, as Chapman noted (1982: 1Io),
"the p a t e r the chronological and spatial variability in innovation/diffision rates of any
revoiution, the more dificult the task of demonstrating the inter-relatedness of the socalled revolutionary 'cornplex"'. The tighter the time-space comection of the
innovations, the more strongly these can be associated with a particular behaviour.
These obvious dating divergences are perhaps the most obvious failing of the
Secondary Products Revolution hypothesis. Even Sherratt (1983: 94) adrnitted that it is
over an extended period of time, as much as one thousand years, from c. 3 500 to 2500
BC that these innovat ions probabl y arrived. Through Chapman's (1982) reanalysis of the

available evidence, this penod was extended to over two millennia. As such, it c m
neither be regardeci as revolutionary, when it is in fact a cumulative and long term

process (Chapman 1982: 1 IO) nor can it be an adaptive response to problems of
environmental detenoration (Chapman 1982: 120).
Chapman made the suggestion that Sherratt made several major methodological
mistakes. He was guilty of deriving conclusions from a limited and even biased set of
data. The data for Europe was solely prehistoric, and so, lacks any literary evidence.
Additionally, the recovery of artefactuaI evidence in Europe was affecteci by
preservational bias, as ploughs and arts will only preserve in exceptional circumstances.
Piough marks tend only t o be preserved in areas of northwest Europe, creating a
significant geographical bias in the data.
Sherratt was also evaluated as being uncritical in his acceptance of his own
speculation. Several unverified and unverifiable assumptions were made in support of the
hypothesis. These were the lactose tolerance of farming populations, the ceramic
evidence of the dairy industry and the interpretations of the faunal evidence (Chapman
1982: 1 16). While Sherratt admitted that his arguments are ofien speculative (1 980: 3 13),
these assumptions remain unproven, and so, affect the strength of the hypothesis. Most
importantly, Chapman (1982: 1 11) suggeaed that Sherratt was guilty of omitting data
that was incompatible with the hypothesis and goes on t o extensively list examples.
Sherratt 's model to explain the socio-economic patterns both before and after the
Secondary hoducts Revolution was criticized as "a vimioso piece of the highest
creativity" (Chapman 1982: 1 17). The model proposed complex behavioural changes to
explain changes in settlement patterns and socio-linguistics in both Europe and the Near
East. Represented in a diagrammatic form, it did not demonstrate the systematic

relationships between the variables. Nor was it possible to include al1 relevant variables
in such a simplified manner (Chapman 1982: 117).
Next, Chapman exarnined Sherratt's settlement pattern mode1 and leveled two
main criticisms. The first was that the mode1 is based on a misunderstanding of vital
environmental parameters. The second was the neglect of Late Neolithic developments
throughout Europe. Chapman (1982: 1 19) then proposed his alternative hypothesis. The
plough played an important role in extending the subsistence base of later Neolithic
populations. While the plough greatly reduced labour input, it also created the option of
expanding the cultivated area for the same effort in case of population increase. This
increase in both cultivated areas and pastureland for the growing animal populations
necessitated more widespread use of the interfluve areas. The consequences were
deforestation and soi1 erosion in some areas and in others, the exploitation of
complementary wild resources. It was these conditions of pIough agriculture in
combination with increased population and intensified settlement that resulted in the
decline of Neolithic climax societies. as well as the low-intensity, extended settlement
patterns of the Early Bronze Age. These were a response to environmental deterioration
and not merely a consequence of Late Copper Age pastoral practice (Chapman 1982:
119).

The mode1 of the Secondary Products Revolution has been shown to have several

major methodological and theoretical downfalls which have been noted not only by
Chaprnan ( 1982) as discussed above, but also by several other researchers (Bankoff and
Greenfield 1984, Greenfield 1986). However, it cannot be denied that secondary products
had a wide-ranging effect on European prehistoric societies.

Chapman (1982: 120) maintained that the archaeological evidence for the
secondary products that were solidly datable indicate that these products came into use as

part of the late Neolithic adaptation. in this he excluded milking and wool as undatable
in the archaeological record. Greenfield (1 988, 1989) has advocated the investigation of
this question through the use of the remains of the domestic animals in question.
Moreover, Oreenfield (1989) has util ized the zooarchaeological data fiom the central
Balkans to demonstrate that the significant changes that are hypothesized to occur at this
juncture do exist. While the harvest profiles of pigs, an animal without significant
secondary products, do not change over time, the profiles of both cattle and the
ovicaprines show a significant change in exploitation strategies at the advent of the Poa
Neolithic (ca. 3300 BC). "Although the data do not indicate the presence of highl y
specialized production strategies (as implied in the Secondary Products model), they may
be reflective of more diversifid usesy7(Greenfield 1989: 197). As such, while Sherratt's
original proposal of the Secondary Products Revolution should not be accepted without
proper consideration of its criticisms, the rnodel does highlight the diversification of
exploitation strategies in the Post Nedithic. Additionally, the model does provide
suggestions of potential correlations, supported by selected evidence and provides
avenues for funher research (Chapman 1982: 1 17).
The harvest profiles of pig in this investigation were examined for changes over
time (Figure 62). The major periods of interest were represented (Late Neolithic,
Eneolithic, Early Bronze Age and Early Iron Age). The statistical analysis indicates no
significant differences between the periods (Table 122).

For OM'dCqra and Bos t m r ~ s an
, average was constructed for the same p e n d s
(Figure 63 and 64). This involved the lumping of mandibular and tooth data fiom several
sites, effectively increasing sample s i w . As a result, the limitations of small sample size
were somewhat overwme. Now 62% of the profiles can be considered reliable. It would
be expected that the Late Neolithic would differ significantly â o m the other major
periods based on the use of secondary products with these species. The chi square
analysis indicates that there is no statistically significant difference between the Late
Neolithic and the Eneolithic for either OvidCqra (Table 132) or Bos tourus (Table 133).
However, it is interesting to note that it is the Eneolithic period which is still limited by

-

small sarnple size (OvidCqra n=2 1 and Bos taurus, n= 12 see above), perhaps
explaining the lack of the expected pattern. The differences between the Late Neolit hic
and the Early Bronze Age, in 0vis/Cqra3show a borderline statistically significant
difference. In contrat, Bos IQU~USindicates a much stronger statist ically significant
difference between the two periods. Finally, for both species, the statistical analysis
indicates no significant diReremes between the Late Neolithic and the Early Iron Age.
The period that shows the most significant shifi in the profiles for both the species
that would have been involved in the exploitation of secondary products is the Early
Bronze Age- While the beginning of the Secondary Produas Revolution is hypothesized
to coincide with the Eneolithic, it has also been noted that its development was spread
over an extensive temporal period. As such, shiAs that would be expected to be seen in
the harvest profiles may not be evident in the earliest periods i.e. the Eneolithic.
However, this does not explain the lack of an evident shifl in the Early Lron Age. The
Early Iron Age in the sample denves only fkom the site of Kadica Brdo. It might be that

either the data 6rom Kadica Brdo is not representative of the period in general, or that it
does not confonn to the typicai Post Nedithic pattern because it is the only highland site
in the sample. As such, more highland sites will need to be evaluated in order to answer
these questions.

In conclusion, even though the data fiom this investigation has failed t o elucidate
the origins of transhumant pastoralism in temperate southeastem Europe, it has provided
some niriher evidence in support of the Secondary Produas Model.

Suggesîionsfmfuture reseorcli

It is suggested that the best avenue for fùture research to nilly elucidate the
origins of transhumant pastoralism in the Post Neolithic of the norihem Balkans would be
the collection of an extensive sample of domestic animal teeth appropnate for thin
sectioning analysis. It is important that this sample cover lowland, mid-altitude and
highland sites â o m al1 penods. Additionaily, this sample should be collected with this
technique in mind. As the sample utilized for this investigation was collected over an
extensive period of time (nearl y 20 years), dunng which the technique of thin sectioning
was only just developing, the sample was not fully appropriate for use.
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Appendix A
Comparative allection measurernents (lower molar 1)
7

Specimen GL (mm) nit (mm) Cht (mm) Ot (mm) OW (mm) Wt (g)
Number
Goat #l
Goat #2
Goat #t
Goat #5
26.54
26.54
14.76
8.33
Goat #6
24-17
24.17,
14.57
8.39
24. t
Goat #7
t 5.64
24.1
7.97
Goat #8
24.1 3
24.t3
14.53
8.09
23.72
Goat #9
23.72
15.47
7.81
Goat 110
Goat #Il
Goat #12
35.12
35.12
14.0s 2) -6
8.47
Goat #13
33.59
13.69
33.59
22.56 '
8.13
34.71
Goat #14
34.71
15.17
22.49
8.87
Goat
11
5
32.68
32.68
14.9
23.34.
7.65
,
Goat #
6l
32.74
32.74
14.33
7.87
22.38
Goat #17
34.01
34.01
23.6
15.4
8.51

4.21

Sheep #1
Sheep nt2
Sheep #3
Sheep #4
Sheep #8

2.22
4.18
4.7
3.71
4.13

'

28.93
38.83
39.09
35.71
39.35

28.93
38.83

39.09
35.71
39.35

9.99
23.51
23.89
22-93
23.6

12.01
15.36,
15.4
15.5
15.54

7-98
7.7
8.3
8.27
8.22

3.94
3.51
4.17
3.S
4.0:

3.51

32s
4.33
3.67

3.2s

Definitions:
GL = greatest length
Tht = tooth height, or greatest kngth if broken
CH = c m height, crotch to highest part of the crown of the tooth
OL = w e r a l length
OW = werall width
Wt = dry weight of the tooth M e r pmcessing and drying

l ~ h first
e group of samples had no measurernents taken.
l ~ h omission
e
was not realized until the teeth had already been embedded and cut.

nit (mm) Cht (mm) O 1 (mm) OW (mm) Wt (g)

23.321
6.701
10.731
7.671
1-57
rom sample, tootn completeiy broken during extradion
19-61
26.48
23.41
27.89
26.20

15.63
11.85
10.85
11.55

11.36
11.O3
11.26
11-23

7.08
7.03
7.03

1-87
2.15
1-96

Figure 1. Payne's meat production - mortality profile (from Payne 1973).

a

?

Figure 2. Payne's milk production - mortality profile (fiorn Payne 1973).

Figure 3. Payne's wool production - mortaiity profile (fiom Payne 1973).
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Figure 5 . Map showing climatic divide between Mediterranean and
temperate central Europe (Pounds 1969).

Figure 7. Proportional allocation example (from Payne 1973).

If there are 3As, 6 Bs,And 1 C, one of the 3Abs is allocated to A and 2 to B
according to the ratio 3A:6B; similarly the 14BCs are allocated 1 2 to B and 2 to C
according to the ratio 6B:1 C, giving 4As, 20Bs and 3Cs. ABCs are now allocated
not according to the original 3k6B:1C ratio, but according t o the new ratio
4A:20B:3C (Payne 1973: 296).

Figure 8. Ovis aries rnandible (fiorn Boesseneck 1962).

Figure 9.Cqra h i m s mandible (6om Boesseneck 1962).

Figure 15. Harvert profile (Sua scrofa) Eirly Bronze Age NovrEka Cuprija
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Flgure 20. Hawest profile (Ovis/C%pra)Early Neollthic FoenlSalii$
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Figure 27. Harvert profile (OvWC~pta)
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Figun 30. Hawert profile (OvIdCapra)Middle Bronze Age VinEa
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Figure 39. Harvest profile (Bos taurus) Early Neolithic Blagotin
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Figure 46. Hawest profile (Bos taurus) late Neolithic Petnica
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Figure 53. Modem comparative thin sectioning sample (Goat 14 b). The formation of
the annulus is indicated by the bright outer increment.

Figure 54. Modem comparative thin sectioning sample. (Sheep #1). Demonstrates the
agreement of Growth Line Group with absolute age.

Figure 55. Modem comparative thin sectionhg sample. (Goat 13 b). Demonarates the
danger of taking readings at the root. Note the formation of two annuli.

Figure 56. ArchaeoIogid thin sectioning sample (Kadica Brdo sample #2).

Figure 57. Archaeological thin m i o n i n g sample (Kadica Brdo sample #4).

Figure 58. Archaeologial thUi sectioning sample (Kadica Brdo sample #6).

Figure 59. Archaeological thin sectioning sample (Kadica Brdo sample # 10).

Figure 60. Archaeological thin sectioning sample (Vin& sample #1).

Figure 61. Archaeological thin sectioning sarnple (Vin& sample #IO).

Figura 62. Summaiy of major pewiodr (Sus acrofa)
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Tabk 1. SheeplGoat marrdibuiar wear steges (MwS) and suggested ages
Grant MWS
1-2
3-7
8-18
19-28
29-33
3637
38-41
42-44
45+
-

H
I

-

-

-

-

Suggested Age (Payne 1973)
e2 months
2-6 months
6-12 months
1-2 years
2-3years
34 years
4-6 years
-6-8 years
& I O yeais

.

A

Table 2. Caffle mandibular Wear stages (MWS) and suggeded ages

Payne MWS

Grant MWS

A

1-3

7-16
17-30
31-36
37-40

Suggested Age (Halstead 1985)
O11 months
f 1-8 months
8-18 months
18-30 moflths
,30136 months
,young adult

44-45
46+

old adutt
senile

E
F
L

H
I

1

i

-

Table 3. Pig mandibular wear stages (MWS)and suggested ages

l~ayne
MWS

l ~ r a nMWS
t

i~uggestedAge (Higham 1967;

1A

1

lBuN and Payne 1982))
0-2 months
2-7 months
17-14 months
14-21 months
21-27 months
L
27-36 months
adult

B
C

D

E
F
G-l

0-1
2-8
19-17
18-32
33-42
43-46
46+

I-

1

1

1

Table 4. Greenfieid's tooth wear code and Grant's equivalent stages

Greertfield faunal code

Grant weat stage

Grant weat stage riumber

Table 5. Summary of ageable W C q r u remains fiom Blagotin
Species
Ovis mies

OuidC~a
Ovis'Capra

Ovis/Capra

No. of Mandibles
45
42
O

Period
Early Neolithic
EarIy Neolithic
Eneolithic
Early Iron Age

4

No. of Loose Teeth Total
3
47
6
7

Table 6. Stage distribution of Ovis aries mandibles and Ioose teeth fiom
Early Neolithic Blagotin
Stage

Suggested Age
0-2 months
2-6 months
6- 12 months
1-2 years
2-3 years
3-4 years
4-6 years
6-8 years
8- 1 0 years

Raw
Count
No.
6

Corrected Count

YO

NO.

YO

16

6
3
21 -8
6.4
1.9
2.9

2

3
5
5

6

12
7
45
13
5
6
12

O
O
37

O
O
100

O
O
48

O
O
1O0

3
19
4
1
2

9
51
11

48

89
6
11

Table 7. Stage distribution of OvidCqra mandibles and loose teeth from
Eariy Neolithic Blagotin
Suggested Age

0-2 months
2-6 months
6- 12 months
1-2 years
2-3 years

3 4 years
4-6 years

6-8 years
8-10 years

Raw
Count
NO.
4
1
10
7
1
1
1
3
O
28

Corrected Count

Yo

NO.

YO

14
4
35
25

4

4
1
16
30
7
13
10

4

4
4
10
O
100

1.1
13 -9
26
6.6
11.6
9
16.8
O
89

19
O
1O 0

Table 8. Stage distribution o f OvidCqpra mandibles and loose teeth ftom
Eneolithic Blagotin
Stage

Suggested Age

A
B
C

0-2 months
2-6 months
6- 12 months
1-2 years
2-3 years

D
E

F
G

H
1

3-4 years
4-6 years
6-8 years
8- 10 years

Raw
Count
No.
O
O
2
O
O
1
O
O

Comected Count

No.
O

O
2
1
1
1

o.5
o.5

Table 9. Stage distribution of O v i d ' q r a mandibles and loose teeth fiom
Early iron Age Btagotin
Stage

Suggested Age
0-2 months
2-6 months
6-12 months
1-2 years
2-3 years
3 4 years
4-6 years
6-8 years
8-1 0 years

Comected Count

Raw
Count
NO.

YO

NO.

YO

O

O

O

O

O
25
50
O
O
25
O
O
100

O

O
O
15
40
O
O
45
O
O
1O0

f
2
O
O

1
O
O
4

1.6
4.4
O
O

5

O
O
11

Table 10. Summary of ageable Bos tmrnrs remains fiom Blagotin
Period
Early Neoiithic
Eneolithic
[ ~ a rIron
l ~ Age

INO.
38
3

of Mandibles

INO.

-

40

9
15
I

of Loose Teeth l ~ o t a l
-

-

78
12

17

1
1

Table 11. Stage distribution of Bos taunrs mandibles ind loose teeth fiom
Early Neolithic Blagoin
Stage
A
B
C
D
E
F
G
H
I

Suggested Age
0-1 month
1-8 months
8- 18 months
18-30 months
30-36 months

Young adult
Adult
old adult
Senile

Raw

Corrected Count

Count
No.
9

NO.

Vo

9

12
4
16
29
5
17

3

12
15
2
4
O
1
1

3
12.4
22.9
3.9
12.8
O

7.2
6.3

O
9
8

Table 12. Stage distribution o f Bos taurus mandibles and loose teeth fiom
Eneolithic Blagotin
Stage

Suggested Age

Raw
Count
No.

0-1 month
1-8 months
8- 18 months
18-3 0 months
30-36 months

O

Young adult
Adult
old adult
Senile

O
2
3
2
1
O
O

Corrected C0w.t

NO.

YO

O
O

O
O

Table 13. Stage distribution of Bos taurus mandibles ind loose teeth fiom
Early Iron Age Blagotin
Stage

Suggested Age

A

0-1 month
1-8 months
8- 18 months

B
C

D
E
F
G
H

18-30 months
30-36 months
Young adult
Adult
oid adult

Raw
Count
No.
O
O

No.
O
O

O

O
1
O

2.7
O
1.7

1
O
1

O
2.6
O

l

Y0
O
O
O
39
O
24
O
37
O

Table 14. Surnrnary of ageable Sus scrofa remains fiom Blagotin

L

Period
Early Neolithic
Eneolithic
Early Iron Age

No. of Mandibles
2

No. of Loose Teeth
O

Total
2

O
1

O
O

O
1

I

Table 15. Stage distribution of Sus scrojo mandibles and
loose teeth fiom Early Neolithic Blagotin
Suggested Age

Raw
Count
NO.

0-2 months
2-7 months
7- 14 months
14-21 months
2 1-27 months
27-36 months
adult
old adult
senile

O
1
O
O
1
O

YO
O
50
O
O
50
O

O
O
O

O
O
O
100

2

Table 16. Sumrnary of ageable OvidCqra remains tiom
Foeni-Sdq
Species
Uvis m - e s
Ovis/Ca~pra
OvidCqwa
Ovis mies
Uvis'Cqra

Period
Early Neolithic
Early Neolithic
Early Iron Age
Earty Iron Age
Middle Bronze Age

No. of Mandibles

No.of Loose Teeth

Total
10
50

10

O

36
7

14
2

9

5

O
O

O

O

5

Table 17. Stage distribution of Ovis &es rnandiblts and loose teeth fiom Early
Neolit hic Foeni-Salas
Stage

Suggested Age
0-2 months
2-6 months
6- 12 months
1-2 years

2-3 years
3-4 years
4-6 years
6-8 years
8- 10 years

Raw
Count
NO.
O
1

7
1
O
O
O
O
O
9

Corrected %
Count

YO
O
11

O
1

O
10

78
11
O
O

7.9
1.3

80

O
O
O
1O0

O
O
O
O
O
10.2

Table 18. Stage distribution of Ovzs mies mandibles and
loose teeth fiom Early Iron Age Foeni-Salas
Stage

Suggested Age

Raw
Count
NO.

0-2 months

O
O
4
1
O
O
O
O
O

2-6 months
6-12 months
1-2 years
2-3 years

3 4 years
4-6 years
6-8 years
8- 1 O years

5

YO
O
O
80
20
O
O
O
O
O
100

10
O
O
O
O
O
1O 0

Table 19. Stage disaibution of O v i f l q c r inandibles and looseteeth Eom
Early Neolithic Foeni-Salq
Stage

Suggested Age Raw

Corrected Count

Count
0-2 months
2-6 months
6-12 months
1-2 years
2-3 years
3-4 years
4-6 years
6-8 years
8- 10 years

NO.

'Yo

NO.

Vo

1
2
12
3
O

4
9

1.5
2.1

3
4

16.5
12.6
O
6

33
25
O

2
3
O

52
13
O
9
13
O

11.7

23

O

23

100

O
O
50.4

O

O

12
O

100

Table 20. Stage distribution o f OvidCqru mandibles and loose teeth fiom
Early Iron Age Foeni-Salag
Stage

Suggested Age Raw

Count
No.
0-2 months
2-6 months

O

6-12 month
1-2 years

4
1

2-3 years
3 4 years

O

O

O

Years

1

6-8 years

1

8- 1O years

O

4-6

7

Corrected Count
Yo
O
O
58
14
O
O
14
14
O
1O0

No.
O
O
4
1

O
O
2.5

1.5
O
9

Yo
O
O
44
11
O
O
28
17
O
100

Table 2 1. Summary of ageable Bos tourus remains fiom Foeni-Salas
Period
,Eariy Neolithic
Early Iron Age
Middle Bronze Age

No.of Mandibles
2

No. of Loose Teeth Total
7
17
3
5

O

O

10

O

Table 22. Stage distribution of Bos t m m s mandibles and loose teeth fiom Early
Neolit hic Foeni-Salas
Stage

Suggested Age

Raw
Count
NO.

0-1 month
1-8 months
8- 18 months
18-30 months
30-36 months

3
1
3
2
O
2
O

young adult
adult
old adult
senile

Corrected Count

Yo

No.

Vo

25
8
25
17

3
1
3
2
O
5
O
O
3
17

18

O
17

O

O
O

1
12

8
1O0

6
18
12

O
28

O
O
18
1O0

Table 23. Stage distribution of Bos tautus xnandibles fiom
Early Iron Age Foeni-Salw
Stage

Suggested Age

Raw
Count
NO.

0-1 month
1-8 months
8- 18 months
18-30 months

O
O
O
O
3

30-36 months

young adult
aduit
old aduit
senile

1
1
O
O
5

'?40
O
O
O
O
60
20
20
O
O
100

Table 24. Sumrnary of ageable Sus scrufa remains fiom Foeni-Salq
Period
Early NeoM hic
Early Iron Age
Middle Bronze Aee

No.ofMandibles
1
O
1

N o . o f L o o s e ~ e e t h Total
1
2
O
O

O
1

Table 25. Sumrnary of ageable Ovis'Capra remains from Kadica Brdo
Species
Ovis aries

feriod
No. of Mandibles
Earîy ïron Age 39

No. of Loose Teeâh Total
8

47

.

Table 26. Stage distnibution o f Ovis aries mandibles and loose teeth fiom Early Iron
Age Kadica Brdo
Stage

Raw
Count

Suggested Age

NO.
4
5
20
5

0-2 months
2-6 months
6- 12 months
1-2 years
2-3 years
3-4 years
4-6 years

A

B
C
D
E
F
G
H

1
O
1
O
O

6-8 years
8- 10 years

1

Corrected Count

36

Yo

No.

Yo

11
14
55
14
3
O
3
O
O
100

4
5

8

10

25 -6

54

9
1.4
O
2
O
O
47

20
4
O
4
O
O
1O0

Table 27. Stage distribution of Capra hircus mandibles and loose teeth fiom
Early Zron Age Kadica Brdo
Stage

Sitggested Age

Raw
Count
No.

0-2 months
2-6 months
6- 12 months
1-2 years
2-3 years
3-4 years
4-6 years
6-8years
8- 10 years

O

Comected Count

No.

Y0

O
O

O
O

2

Y0
O
O
40

2

25

1

20

1.3

O
1
O
1
O

O

O

20

3.4

O

O
1.3
O
8

16
O
43
O
16
O
1O0

O

5

20
O
100

Table 28. Stage distribution of OviK<y>. mandibles and loose teeth fiom
Early Iron Age Kadica Brdo
Stage

Suggested Age

NO.
0-2 months
2-6 months
6- 12 months
1-2years
2-3 years

3-4years
4-6years
6-8years
8-1 0 years

Cornecteci Count

Raw
Count
%
'O

1
1

1
1
22
14

1s
10
5
16
17
3
3
71

7
23
24
4
4
100

No.

%
'O

1
1
25.5
40.5
19.2
69.8

1
1
12
19
9
34
18
3

39.8
5.6
5 -6

3
100

208

Table 29. Surnmary of ageable Bos taurus remains corn
Kadica Brdo
L

Period
'NO.of Mandibles
Early Iron Age 1 8

No.of Loose Teeth

Total

29

47

-

Table 30. Stage distribution of Bos taurus mandibles and loose teeth fiom Early
Iron Age Kadica Brdo
Stage

Suggested Age

Raw
Count
NO.

0- 1 month
1-8 months
8- 18 months
18-30 months

4

30-36 months

Young adult
Adult
old adult
Senile

O
3
8
O
2
1

1
6
25

Conected Count
YO

NO.

YO

16
O
12
32
O

4
O
3
14.5

8
O
6
32

O

O

7.1
3.8
3 -3

15
8

8
4
4
24
1O0

11.2
46.9

7
24
2O0

,

Table 3 1. Summary of ageable Sus scrofa rernains from
Kadica Brdo

L

Period
Early Iron Age

No.of Mandibles
42

No. of Loose Teeth Total
7
149

Table 32.Stage distribution
Early Iron Age Kadica Brdo
Stage

scawjb mandibles and loose teeth âom

Suggested Age Raw
Count

0-2 months

2-7 months
7-14 months
14-21 months
21-27 months
27-36 months
adult
old adult

No.

No.

2
11
4
7

2
11.7

6
O

6.5
O
O
O

10
17.7

O
O

Table 33. Summary of ageable OvidCtpra remains fiom
Livade

Period
Late Bronze Aae

No.of ~andibles

No.of Loose Teeth Total

11

O

11

Table 34. Stage distribution of Ovis/Capramandibles from Late Bronze Age
Livade
Stage

Suggested Age
0-2 months
2-6 months
6- 12 months
1-2 years
2-3 years
3-4 years
4-6 years
6-8 years
8- 1O years

Raw
Count
No.
O
O
O
1
O

2
3

2
O

8

Corrected Count
Vo

NO.

YO

O
O
O
12
O
25
38
25
O
1 O0

O
O
O
1
O

O
O
O
9
O
25

2.8
5-01
2.19
O

Il

46
20
O
1 O0

Table 35. Summary of ageable Bos tmms remains fiom
Livade
~eriod
Late Bronze Age

NO.of Mandibles

No.of Loose Teeth Total

10

6

16

Table 36. Stage distribution of Bos t o u ~ rnandibles
s
fiom Late Bronze Age
levels of Livade
Stage

Suggested Age

0-1 rnonth
1-8 months
8- 18 months
1 8-30 months
30-36 months
Young adult
Adult
Old adult
Senile

Correctecl Count

Raw
Count
No.
O
O

No.
O
O
1
3.86

1

1

O

O
O
O
1

1.3
1.58

3.19

Yo
O

O
6
24
O
8
10
21

Table 3 7. Summary of ageable Sus scrofa remains fiom
Livade
Period
Late Bronze Age

No. of Mandibles
26

No.of Loose Teeth ,.Total
1

27

Table 3 8. Stage distribution of Sus scrofo mandibles and loose teeth fiom Late Bronze
Age Livade
Stage

Suggested Age
0-2 months
2-7 months
7- 14 months
14-21 months
2 1 -27 months
27-36 months
Adult
Old adult
Senile

Raw
Count
No.

Correcteci Count

O
1
2
7
7
1

Yo

NO.

O

O

6

2

10
39
39

4

6
O
O
O
1O0

O
O
O
18

9.5
10.38
1.12
O
O
O
27

Yo
O

8
15
35
38
4
O
O
O
1O0

Table 39. Summary of ageable Ovis/'Cquraremains fiom
Ljuljaci
l~eriod
Eariy Bronze Age
Early Middle Bronze Age
Middle Bronze h e

INO.
2
8
1

of Mandibles

INO. of Loose Teetb
,

I~otai
L

1

3
9

O

1

I

1

Table 40. Stage distribution of OvidCqru mandibles and lwse teeth fiom Early

Bronze Age Ljuljaci
Suggested Age

Raw
Count
NO.

0-2 months
2-6 months
6- 12 months
1-2 years
2-3 years
3-4 years
4-6 years
6-8 years
8- 1O years

O
O

1
1
O
O
O
O
O

2

Correcteci Count
Yo

NO.

YO

O
O
50
50
O
O
O
O
O
100

O
O

O
O

1
1

33
33

O
O
O. 5
O. 5
O
3

O
O

17
I?
O
100

Table 4 1 . Stage distribution ofOvidCqra mandibies and loose teeth fiom
Early/Middle Bronze Age Ljuljaci
Stage

Suggested Age
0-2 months
2-6 months
6- 1 2 months
1-2 years
2-3 years
3-4 years
4-6 years
6-8 years
8- 1O years

Raw
Count
No.
O
O
1
O
O
3
O
O
O

Corrected Count
No.
O

O
1
O
O
5
1
1.5

Table 42. Stage distribution of OMdCqra mandibles and loose teeth
fkom Middle Bronze Age Ljuljaci
Stage

Suggested Age

0-2 months
2-6 months

6-12 months
1-2 years
2-3 years
3-4 years
4-6 years
6-8years

Raw
Count
No.
O
O
O
O

1
O

O
O

8- 10 years

Table 43. Sumrnary of ageable Bos fmrus remains fiom
Ljuljaci

Period
Early Bronze Age
Early /Middle Bronze Age
Middle Bronze Age

No. of Mandibles
2
5
1

No.of Loose Teeth Total
O
7
O

2
12
1

Table 44. Stage distribution of Bos taurus mandibles and loose teeth eom Early
Bronze Age Ljuljaci
Stage

Suggested Age

Raw
Count
NO.

0-1 month
1-8 mmths
8- 18 months
18-30 months

O
1
O
O
O
O
O
O
O

30-36 months

Young aduh
Adult
Old adutt
Senile

1

.-

--

- ..

.

..

Correcteci Count
YO

NO.

YO

O
100
O
O
O
O
O
O
O
100

O

O

1

52
O
O

O
O
O
O
0.3
0.3
0.3
1.9

O
O

16
16
16
100

. - ...- . .. .

Table 45. Stage distribution of Bos taurus mandibles from Early/ Middle Bronze
Age Ljuljaci
Stage

Suggested Age

A

C

0-1 month
1-8 months
8- 1 8 rnonths

D
E

B

F

G

H
I

Raw
Count

Comected Count

No.
O

No.
O

2
2

2
2

18-30 months

2

30-36 months

O
O
O
O
1

2
O
0.9

Young adult
Adult
Old adult
Senile

2.6
O

1

l ~ a b l e46. Surnmary of ageable Sus scrofa remains fiom
Period
Early Bronze Age
Early /Middle Bronze Age
Middle Bronze Age

No. of Loose Teeth Total
5
1
2
20

No. of Mandibles
4
18
5

1

6

Table 47. Stage distribution of Sus scr@ mandibles and loose teeth from
Early Bronze Age Ljuljaci
Stage

Suggested Age
0-2 months

2-7 months
7- 1 4 months
14-2 1 months
2 1 -27 months
27-36 months
Adult
Old adult
Senile

Raw
Count
NO.
O
O
I
1
O
O
O
O
O
2

Corrected Count
'Yo

No.

Yo

O

O

O

O

O

O
20
40

50
50

1

O

2
O

O
O
O
O
100

O
0.7
0.7
O. 7
5.1

O
O
13
13
13
99

Table 48. Stage distribution of Sus scrofa rnandibles and loose teeth fiom
E a r l y M d d l e Bronze Age Ljuljaci
Stage

Suggested Age

Raw
Count
No.

0-2 months
2-7 months
7- 14 months
14-21 months
2 1-27 months
27-36 months
Adult
Old adult
Senile

O
1

1
5
5
1
O
O
O
13

Corrected Count
Vo

NO.

YO

O
8
8
38
38
8
O
O
O
1O0

O
1
1.2

O
5
6

7.3

37
45

9
1.5

O
O
O
20

7
O
O
O
1O 0

Table 49. Stage distribution of Stts scroja mandibles and loose teeth fiom
Middle Bronze Age Ljuljaci
Stage

Suggested Age

Raw
Count
No.

0-2 months
2-7 months
7- 14 months
14-2 1 months
2 1-27 months
27-36 months

O
O
1
1
1
O
O
O
O

Adult
Old adult
Senile

3

Corrected Count
Y0

No.

Y0

O
O
33
33
33
O
O
O
O
99

O
O
1

O
O
16
42
42
O
O
O
O
1O 0

2.5
2.5
O
O
O
O
6

Table 5 0 . Stage distribution of Ovis <aies mandibles and loose teeth tiom
Late NeolithidFinal Neolithic Megilo Nisi Galanis
Stage

Suggested Age
0-2 months
2-6 rnonths
6- 12 months
1-2 years

2-3 years
3 4 years
4-6 years
6-8 years
8-1 0 years

Raw
Count
No.
O

Corrected Count
No.
O
O

O

2

1
O
O
O
O
O

O. 5
O. 5

O
O
O

Table 5 1. Stage distribution o f Ovis mies mandibles and loose teeth fiom
Final Neolithic Megilo Nisi Galanis
Stage

Suggested Age

Raw
Count
No.

0-2 months

1
O
2

2-6 months
6- 12 months
1-2 years
2-3 years
3-4 years
4-6 years
6-8 years
8- 10 years

O
O

O
O
O
O

Corrected Count
NO.
1
O
4
O

O
O
O
O
O

%
'O

20
O
80

O
O
O
O
O
O

Table 52. Stage distniution ofOvis mies mandibles
and loose teeth fiom Final NeolithidEarly Bronze Age
Megilo Nisi Galanis
Stage

Suggested Age
0-2 months
2-6 months
6- 12 months
1-2 years
2-3 years
3-4 years

4-6 years
6-8 years
8- 1O years

Raw
Count
No.

Y0

O

O
1
2
2

20
40
40
O
O
O
O

O
O
O
O
O

O

5

1O 0

i

Table 53. Summary of ageable OvivCapra remains fiorn
Megilo Nisi Galanis
l~eriod

INO.

of Mandibles

(NO.
of Loose

l~otal

Teeth
Late NeolithicEinal Neolithic
Final Neolithic
Final Neolithic/Early Bronze Aqe

9
12

O
32

9
44

4

9

13

1

Table 54. Stage d i s t n i u t h of Oviw'Cqt-amandibles and loose teeth
from Late NeolithidFinal Neolit hic Megilo Nisi Galanis
Stage

Suggested
Age

0-2months
2-6 months
6- 12 months
1-2 years
2-3 years
3-4years
4-6 years
6-8years
8-10 years

Raw
Count
NO.
O

O

Corrected Count
%
'O

O
O
100

2
O

O

O

O

O
O
O
O

O
O

2

O
O
1O0

No.

YO

O

O

O
3
O. 5
1

O
33
6

0.6

11
21
15
7
7

8.9

100

1.9
1.3
0.6

Table 55. Stage distribution of OvidCqt-amandibles and loose teeth
from Final Neolithic Megilo Nisi Galanis
Stage

Suggested
Age

0-2 months
2-6months
6-12 months
1-2 years
2-3 years
3-4years
4-6 years
6-8 years
8-10 years

Raw
Count

Corrected Count

NO.

?40

No.

Y0

1

8

1
O
8.8

2

O

O

5

38

3

23
15
8

2
1

I
O
O

13

11.7

8
O

8.6
5.8
8.1
O

O
1O0

44

O

O

21
26

20
13

18
O

O
1O0

Table 56. Stage distribution of OvidCqura mandibles and loose teeth
fiom Final NeoiithiJEarly Bronze Age Megilo Nisi Galanis
Stage

Suggested
Age

Raw

Corrected Count

Coultt

No.
0-2 months O
2-6 months 1
6-12 months 2
1-2years
3
2-3 years
O
3-4 years
O
4-6 y e m
O
6-8 years
O

NO.

VO

O
1

O
8

2

1s

4.7
0.6
1.2
1
1.5

35
5
9
8
12

Table 57. Summary of ageable Bos iaanrs remains
fiom Megilo Nisi Galanis
t~eriod

INO.

Late NeolithiclFinal Neolithic
O
Final Neolithic
2
Final NeolithicEarly Bronze Age O

of Mandibles

INO.

of Loose
Teeth
O

hotal

6

8

O

O

O

Table 58. Stage distribution of Bos t a n s mandibles and loose teeth from
Final Neolithic Megilo Nisi Galanis
Stage

Suggested Age

Raw
Count
NO.

0-1 month
1-8 months
8- 18 months
18-30 months

O
O
O
4
O
O
O

30-36 months

Young adult
Adult
old adult
Senile

O
1
5

Corrected Count
%

No.

%

O
O
O

O
O
O

80
O
O
O
O
20
1O 0

7
O
O
O
O

O
O
O
88
O
O
O
O

1
8

12
1O0

Table 59. Summary of ageable Sus scrofa remains from
Megilo Nisi Galanis

l~enod

INO.

Final Neolithic
Final Neolithic/Early Bronze Age O

of Mandibles

INO.

of Loose

1

Table 6û.Stage distribution ofSsrs CI mandiMes and loose teeth fiom
Final Neolithic Megilo Nisi Galanis
Stage

Corrected Count

Suggested Age

Raw
Count
NO.

Yo

No.

'Y0

0-2 months
2-7 months
7- 14 months
14-2 1 months
2 1 -27 months
27-36 months

O
2

O
50

O

O

O

2

50
O
O
O
O
O
1O 0

O
2
O
4
O
O
O
O
O

Adult
Old adult
Senile

O
O
O
O
O
4

6

33
O

66
O
O
O
O
O
99

Table 61. Summary of ageable OvisS;Capra
remains fiom Novaeka
cuprija

Penod
Eneolithic
Early Bronze Age
Late Bronze Age

No. of Mandibles
O
8
3

No. of Loose Teeth
10
24

Total

13

16

10

32

Table 62. Stage distribution of UwidCqra mandibles and loose teeth fiom
Eneolithic NovaEka ~uprija
Stage

Suggested Age

Raw Count
yo
NO.

Corrected Count

NO.

?40

0-2 months
2-6 months
6- 12 months
1-2 years

O
O

O

O

O

O
1

O

2-3 years
3-4 years
4-6 years
6-8 years
8-10 years

O
3

O
O
1.5
O

O
O
O

O
O
1
5

20
O
60
O

O
20
100

6.5

15

O

O
O

65
O
O

2

20

10

1 O0

Table 63. Stage distribution of Ovis!Cqra mandibles and loose teeth fiom Early
Bronze Age NovaEka cuprija
Stage

Suggested Age

Raw Count
NO.
?40

0-2 months
2-6 months
6-12 months

O

O

1

6
6
46

1-2 years
2-3 years

3-4 years
4-6 years
6-8 years
8- 10 years

1
8
1
3
1
O
2
17

6

18
6

O
12
1 O0

Corrected Count

NO.

?40

O
1.5
1.5

O

10.9

1.7
5

7.8
O
3.6
32

5

5
34
5
16
24
O

II
1 O0

Table 64. Stage distribution of OvidCqru mandibles and loose teeth fiom Late
Bronze Age NovaEka cuprija
Stage

Suggested Age

Raw Count

Corrected Count

NO.

?40

NO.

%

0-2 months
2-6 months

O
O

O
O

O

6-12 months
1-2 years

1
1
1
1
O
O

O
O
25
25

1
1.6

6
10

25
25

3.6
3.6

23

O
O
O
100

4.5
1.6

23
28
10

O

O

15.9

1O 0

2-3 years

3-4 years
4-6 years
6-8 years
8- 10 years

O
4

O

Table 65. Surnmary of ageable Bos im~msremains fiom NovaCka Cuprija

L

Period
Eneolithic
Early Bronze Age
Late Bronze Age

-

No. of Mandibles
2
2
1

NO-of
~ o o s Teeth
e
'~otal
1

O
4

2
6

3

4

1

Table 66. Stage distribution of Bos t u u m mandibles and loose teeth fiom
Eneolithic NovaEka bprija
Stage

Raw Count
No.
Y0

Suggested Age
0-1 month

O

O

1-8 months
8- 18 months
18-30 months
30-36 months
Young adult
adult
old aduIt
senile

O
O
O

O
O
O

1
O
O
O
1

50

O
O
O
50
1O0

2

Table 67. Stage distribution of Bos faunrs mandibles and loose teeth fiom Early
Bronze Age NovaCka ~ u p i j a
Stage

Suggested Age

Raw Count
NO.

%
'O

A

0- 1 month
1-8 months
8- 18 months
18-30 months
30-36 months
Young adult
Adult
Old adult
Senile

O
O
O

O
O
O

2

O
O
O
O

B
C
D
E
F
G

Fr
1

1
3

Corrected Count

No.
O

YO
O

O

O

66

O
2

40

O
O
O

O
O
O

O
33
99

O
4
6

O
O
O
O
O
60

100

Table 68. Stage distribution of Bos taurus mandibles and loose teeth fiom Late
Bronze Age NovaEka cujxija.
Stage

Suggested Age

Raw Count
NO.
%
'O

0- 1 month
1-8 months

O
O
O
O
O
O
O
O
3

O
O
O
O
O
O
O
100

3

100

8- 18 months
18-30 months
30-36 months
Young adult
Adult
OId adult
Senile

O

Correcteci Count
No.
0/0

O

O
O
O
O
O
O
O
O
4
4

O
O
O

O
O
O
O

IO0
1O0

r

i

Table 69. Summary of ageable Sus scrofa remains fiom NovaEka Cuprija
Period
Eneoiithic
Early Bronze Age
Late Bronze Age

No. of Mandibles
4
6
2

No. of Loose Teeth
4

Total

4

IO

1

8

13

Table 70. Stage distribution of Sus scrofo mandibles and loose teeth fiom
Eneolithic NovaEka cuprija
Stage
A

B
C
D
E
F
G
H
1

Suggested Age

0-2 months
2-7 months
7- 14 mont hs
14-21 months
2 1-27 months
27-36 months
Adult
Old adult
Senile

Raw

Corrected Count

Count
No.

No.
O
1

O
1
O
3
1
O
O
O
O

O
5-5
1.5
O
O
O
O

Table 7 1. Stage distribution of SHSscroyb mandibles and loose teeth fiom
Early Bronze Age NovaEka cuprija
Stage

Suggested Age
0-2 months
2-7 months
7-14 rnonths
14-2 1 months
21-27 months
27-36 months
Adult
Old adult
Senile

Raw
Count

Corrected Count

No.
O

Y0

No.

O

O
O
3
4
O
O
O
O

O
O
43

O
1
1
4
4
O
O
O
O
10

7

57
O
O
O
O
1O 0

%
'O

O
10
10
40
40
O
O
O
O
100

Table 72. Stage distribution of Stls scrofa mandibles and loose
teeth fiom Late Bronze Age NovaEka CupQa
Stage

Suggested Age

Raw
Count

0-2 months
2-7 rnonths
7- 14 months
14-2 1 months
2 1-27 months
27-36 months

adult
otd adult
senile

No.

Yo

O
O
O

O
O
O
66

2
1

33

O
O
O
O

O
O
O
O

3

99

Table 73.Summary of ageable Ovis/~q&aremains from
Opovo

Period
Late Neolithic

No.of Mandibles
5

No. of Loose Teeth
1

Total
6

.

Table 74. Stage distribution ofOvidCqra mandibles and loose teeth from
Late Neolit hic Opovo
Stage

NO.
0-2months
2-6 months
642months
1-2 years
2-3 years
3-4 years
4-6 years
6-8 years
8- 1 0 years

O
O

2
1

O
O
1
O
O
4

t

Correcteci Count

Suggested Age Raw
Count
YO
O
O
50
25
O
O
25
O
O
1O0

NO.

YO

O
O

O
O
33
22
O

2
1.3
O
O

2.7
O
O

6

O

45
O
O
1O 0

Table 75. Summasy of ageable Bos taurus remains fiom
Opovo

,Period
Late Neolithic

No. of Mandibles
7

No.of Loose Teeth

Total

7

14

Table 76. Stage distribution of Bos taurus mandibles and loose teeth from
Late Neolithic Opovo
Stage

Suggested Age

Raw
Count
No.

Cor~ecredCount

NO.

'?40

0- 1 month
1-8 months
8- 18 months
18-30 months
30-36 months
Young adult
Adult
Old adult
Senile

O
O

O

O
4

O

0.5

6

7

4
50

O

O
4.0 1
O
1.99

O
28
O
14

o.5

1
O
1

I

Table 77. Sumrnary of ageable Sirs scrofa remains from
Opovo

Period
Late Neolithic

,No.
of Mandibles

No.of Loose Teeth : ~ o t a l

10

1

1I

Table 78. Stage distniution o f Sws scrofo mandibles and loose teeth from
Late Neolithic Qpovo
Stage

Suggested Age

Raw
Count
No.

'Y0

No.

0-2 months
2-7 months
7- 14 months
14-21 months
2 1-27 months
27-36 months
Adult
Old adult
Senile

O

O

2

22
22
33
22

O
2
2.4
3 -6
3

O
O

O
O

O

2
3

2

Correcteci Count

O
O
O
O

O

O
G

9

99

II

%
O
18

22
33
27
O

O
O
O
1 O0

Table 79. Summary of ageable O v i s K a p remains
fiom Petnica
Period
Middle Neolithic
Late Neolithic
Late Neolithic/EneoIithic
Eneolithic
Late Bronze Age
Late Bronze AgeEarly Iron Age

No. of Mandibles INo. of Loose Teeth Total
7
4
13
5

3
9
4

3

14
3
4
9
6

19

6
13

13
9

l

Table 80. Stage distribution of OvidCcig~a
mandiMes and loose teeth fiom
Middle Neolit hic Petnica
Stage

Suggested Age
0-2 months
2-6 months
6- 12 months
1-2 years

2-3 years
3-4 years
4-6 years
6-8 years
8- 1O years

Raw
Cowit
NO.
O

1
3
O

1
O
O

Corrected Count
Yo
O
20
60
O
20
O

O

O
O
O

5

100

O

NO.
O
1
3
O

Yo
O
14
43
O

1.5
o.75
O.75
O
O
7

21
11
11
O
O
1O0

Table 8 1 . Stage distribution of OvidCapra mandibles and loose teeth fiom
Late Neolithic Petnica
Stage

Suggested Age

Raw
Count
No.

0-2 months
2-6 months
6- 12 months
1-2 years
2-3 years
3-4 years
4-6 years
6-8 years
8- 10 years

O
O

2
2
1

2
1
1
O

Corrected Count
No.
O

O
3.5
4.2
1.9
4.8
3.2
1.5
O

Table 82. Stage distribution of Ovis/Cqra mandibles and loose teeth fiom
Late NeolithiJEneolithic Petnica
Stage

Suggested Age
0-2 months
2-6 months
6- 12 months
1-2 years
2-3 years
3 4 years
4-6 years
6-8 years
8- 1O years

Raw
Count
NO.
O
O
1
1

O
1
O
O
O

3

Corrected Count
Yo
O
O

33-3
33.3
O
33 -3
O
O
O
99.9

NO.

Yi

O
O

O
O

2
2
O
2

33.3
33 -3
O

33.3

O
O
O

O
O

O

6

99.9

Table 83. Stage distribution ofOvis/C<y~arnandibles and loose teeîh fiom
Eneolithic Petnica
Stage

Suggested Age

Raw
Count
No.

0-2 months
2-6 months

O
O
4

6- 12 months
1-2 years
2-3 years
3 4 years
4-6 years
6-8 years
8- 1O years

2
1
1
1
O

O

Corrected Count
NO.
O
O
6.5
3.3
1.1
1.1

1
O
O

'?40
O
O
50
26
8

8
8
O
O

Table 84. Stage distribution of UvidCqra mandibles and loose teeth fiom
Late Bronze Age Petnica
Stage

Suggested Age

Raw
Count
No.

Corrected Count
NO.

?40

0-2 months
2-6 months
6- 12 months
1-2 years
2-3 years

O
1
1

O
1
2

O
8
15

O
O

0.5
0.9

4
7

3-4 years

3
2

5.2
3 -4

40

O

O

O

4-6 years
6-8 years
8- 1 O years

26

Table 85. Stage distribution of OvisCapra rnandiMes and loose teeth fiom
Late Bronze Age/Early Iron Age Petnica
Stage

Suggested Age

0-2 months
2-6 months
6- 1 2 months
1-2 years
2-3 yesrrs

Raw
Count
No.

Corrected Count

No.

Y0

O
O

O

O
O

4
O
1
O

3-4 years
4-6 years

O

6-8 years
8- 10 years

O
O

O

5
O
1.4
0.7
1.4
O. 5

56
O

15
8
15
6

Table 86. Swnmary of ageable Bos taurus remains
fiom Petriica
Period
Middle Neolithic
Late Neolithic
Late NeoIithic/Eneolithic
Endithic
Late Bronze Aee
l ~ a t eBronze Age/Early Iron Age

Bo.of Mandibles
15
4
O
3

No. of Loose Teeth Total
122
'7
15
2
9
6

O

9

9

12

Table 87. Stage distribution of Bos tarcnrs mandibles and loose teeth from
Middle Neolithic Petnica
Stage
A

B

C
D
E

F
G
H
1

Suggested Age
0-1 month
1 -8 months
8-18 months
18-30 months
30-36 months
young adult
adult
old adult
senile

Raw
Count
No.

Corrected Count
Y0

2
O
1
4
O
1

20
O
10
40
O

O

O

10

No.

Y0

2

9
O

O

1

4
38

8.2
O
3.8

O

O
O
32
1 O0

O

O

O
O

2
10

20
100

6.9
21.9

17

Table 88. Stage distribution o f Bos taurus rnandibles and loose teeth from Late
Neolit hic Petnica
Stage

Suggested Age
0-1 month
1-8 months
8- 18 months
18-30 months
30-36 months

young adult
adult
old adult
senile

Raw
Count
NO.
1
O
O
3
1
O
O
O
1
6

Corrected Count
YO
17
O
O
50
17
O
O
O
17
101

No.

Yo

1
1
1
5.8
5.5
O. 8
1.6
O
2.3
19

5
5
5
31
30
4
8
O
12
100

Table 89. Stage distribution of Bos IMIRIS mandibles and loose teeth tiom
Eneolithic Petnica
Stage

Suggested Age

Raw
Count
No.

Y0

No.

Y0

0- 1 month
1 -8 rnonths
8- 18 months
18-30 months
30-36 months
young adult
adult
old adult
senile

O

O

O

O

O
O
1
1
1
O
1
O
4

O
O

0.5
O. 5
2.5
2.5
1
O
2
O
9

6
6
28
28
10
O
22
O
1O0

Corrected Count

25
25
25
O
25
O
1O0

Table 90. Stage distribution of Bos t a u ~ mandibles
s
and loose teeth from Late
Bronze Age Petnica
Stage

Suggeted Age

A

B
C
D

E
F
G
H
1

0-1 month
1-8 months
8- 18 months
18-30 months
30-36 months

young adult
adult
old adult
senile

O
O
O
O

1
O
O

Suggested Age

Raw
Count

A

0- 1 month
1-8 months
8-18 months
18-30 months
30-36 months

O

NO.

1

young adult
adult
old adult
senile

Yo

O
O
O
O
50

O
O

O
O
5

o.5
o. 5
2.7
O. 8
0.8
O

3.8
9.1

5

30
9
9
O
42
100

mandibles and loose teeth from

Stage

D
E
F
G
H

NO.

O

O
1

Table 9 1. Stage distribution of Bos t-s
Middle Neolithic Petnica

Yo

O
O
50
1O 0

2

B
C

Corrected Count

Raw

Count
NO.

O
O
O
O
O
O
O

I
1

Corrected Count
%
'O

O
O
O
O
O
O
O
O
1O0
100

NO.
O
0.5
O. 5

1
1
O
O
O

3
6

%
'O

O
8

8
17
17
O
O
O
50
1O0

4

Table 92. Summary of ageable Sus xrofu remains
fiom Petnica
4

Perd
Middle Neolithic
Late Neolithic
Late Neolithic/Eneolithic
Endithic
Late Brome Age
Late Bronze AneEarlv Iron Aae

No.of Mandibles No.of Loose Teeth bTotal
1
2

13
,13

.O

O

.8
3

-2
2

PO
O

4

1

2
11

5
5

Table 93. Stage distribution of Sus scrofa mandibles and loose teeth from Middle
Neolithic Petnica
Stage

Suggested Age
0-2 months
2-7 months
7- 14 months

14-2 1 months
2 1-27 months
27-36 months
adult
old adult
senile

Raw
Count
No.
1
5

2

Corrected Count
Y0
8
41
17

O

17
O

9

h

No.
1
5
2
3

O

O

O
O

O
O

O
O

O
O

2

17
1O0

2

12

13

15
1O0

1

1

Table 94. Stage distribution of Sus sctofa mandibles and loose teeth fiom Late
Neolithic Petnica
Stage

Suggested Age

Raw
Count

Comcted Count

NO.

?40

NO,

?40

0-2 months
2-7 months

O
2

O

O

O

3
2

25
38

2.4

7- 14 months
14-21 months

25

2 1-27 months
27-36 months
adult
old adult
senile

O
O
O
O
1
8

6
O
O
O

18
28
46

O

O
O
O

12
1O0

3 -6

O

O
O
O
O

1
13

8
1O0

Table 95. Stage distribution of Sus scrofa mandibles and loose teeth fiom
Eneolithic Petnica
Stage

Suggested Age

Raw
Count
NO.

0-2 months
2-7 months

O

7- 1 4 months
14-2 1 months
2 1-27 months
27-36 months

O
1
O

adult
old adult
senile

7

rn

O
O
O
1
4

Corrected Counî
Yo

No.

O
50

O
4

YO
O
40

O

25

O
4

O
40

O
O

o. 5
o.5

5
5

O

O
O
1
10

O
O

O
25
1O0

10
1O0

Table 96.Stage distribution of Sus scrofu mandibles and Ioose teeth fiom Late
Bronze Age Petnica
Stage

Suggested Age Raw
Count
No.
O
0-2 months
O
2-7 months
1
7- 14 months
14-2 1 manths 2
21-27 months O
27-36 months O
O
adult
O
old adult
O
senile
3

Comected Count
%
O

No.
O

O

O

O

33.3
66.6
O

2.3
2.6

47
53

O

O

O

O
O

O
O
O
O

99.9

O
O
O
4.9

%
'O

O

O

O
1O0

Table 97.Stage distribution of Sus scrofa mandibles and loose teeth from Late
Bronze AgeEarly Iron Age Petnica
Stage

Suggested Age Raw
Count
No.
O
0-2 months
2-7 months
O
2
7- 1 4 months
14-2 1 months O
2 1-27 months O
27-36 months O
O
adult
O
old adult

Comected Count
O?
'

O
O
100
O
O
O
O
O

No.
O
O

4
0.5
0.5
O

O
O

Table 98. Stage distribution ofOvis d e s mandibles and loose teeth from
Middle Neolithic Stragari
Suggested Age
0-2 months
2-6 months
6- 12 months
1-2 years
2-3 years
3-4 years
4-6 years
6-8 years
8- 1 0 years

Raw
Count
No.

Corrected Count

No.
O

O
1
2

1

25
75
O

3

O
O

O
O
O
O
O

O
O
O
O
O

O
O
O
O

O

Table 99. Summary of ageable Ovi.vfCapraremains f?om
Stragari
L

Period
No. of Mandibles
Middle Neolithic 7

INO.
115

of Loose Teeth

Y0
O

Total
22

Table 100. Stage distribution of Ovis'Cqra mandibles and loose teeth fiom
Middle N d i t h i c Stragari
Stage

Suggested Age
0-2 rnonths
2-6 months
6- 12 m ~ n t h s

1-2 years
2-3 years
3-4 years
4-6 years
6-8 years
8- 10 years

Raw Count
NO.
YO
O
1
3
5

O
6
18

1
7

6

O
O
O

29

41
O
O
O

Comected Count

No.
O

Y0

1

5
18
38

3.9
8.3
1.4
7.3
O
O

O

Table 1 O 1 . Summary of ageable Bos taurus remains fiom
Stragari
Period
N o . of Mandibles
Middle Neolithic 13

No. of Loose Teeth
16

Total
29

O

6
33
O

O
O

Table 102. Stage distribution of BOSt
Middle Neolithic Stragari
Stage

Suggested Age
0- 1 month
1-8 months
8- 18 months
18-30 months
30-36 months
Young adult
Adult
old adult
Senile

t

m s mandibles and loose teeth

Raw
Count
NO.
2
O

6
2
O
O

I
O

1
12

Corrected Count

Yo

No.

Yo

17
O
50
17
O
O
8
O
8

2

7

100

O
7.5
4.3
O
O
9.2
O
6
29

Table 103. Summary of ageable Sus scrofo
Stragari

Period
No. of Mandibles
Middle Neolithic 7

No-of Loose Teeth Total
O

fkom

7

O

26
15
O
O
32
O
20
1O0

Table 104. Stage distn7ution of Sus scrofa mandibles and loose teeth from
Middle Neolithic Stragari
Stage

- Suggested

Age

0-2 months
2-7 months
7- 14 months
14-2 1 months
2 1-27 months
27-36 months

adult
old adutt
senile

r

Raw
Count
NO.

Corrected Count

O
1

2
1

%

NO.

Yo

O
25
50

O

O
14
48
38
O
O
O
O
O
1O0

25

O
O
O
O
O
4

O
O
O
O
O
100

1
3.3
2.6
O
O
O
O
O
6.9

Table 105. Summary of ageable OvisKapra rernains 6om
VinEa

Period
No. of Mandibies
Late Neolithic
32
,Eneolithic
1
Middle Bronze Age 13

No. o f Loose Teeth
O

O
10

Total

Table 106. Stage distributionof O v i s ~ ~mandibles
ru
and loose teeth fiom
Late Neolithic Vines
Stage

Suggested Age Raw
Count
NO.
0-2 months
O
2-6 months
1
6-12 months 6
1-2 years
5
2-3 years
1
3-4 years
3
4-6 years
5
6-8 years
T
8- 10 years
2
26

Corrected Count
'Yo

NO.

O
4

O
1.1
8.0

23
19
4

12
19
12
7
100

'Y0
O
3

25

5.8

17

1.5
5.6

4

6.6
3.2
2.1
34

16
20
9
6
1O0

Table 107. Stage distribution of Ovis'Cqra mandibles and loose teeth fiom
Middle Bronze Age VinEa
Stage

Corrected Count

Suggested Age Raw

Count
No.
0-2 months
2-6 months
6-12months
1-2 years
2-3 years
3 4 years
4-6 years
6-8 years
8- 1O years

O

O
3
5
1
1
1
1
1
13

No.

YO
O
O
13

9
9

O
O
3
6.7
2
3.6
3.6
2.9

O
100

1
22.8

?
O
'

O
O
27
46

9
O

29
9

16
16
13
4
100

I

Table 108. Summary of ageable Bos tmms remains fiom VinEa

Period
Late Neol ithic
Eneolithic
Middle Bronze Age

'No-ofMandibles

'No-ofLooseTeeth Totai

6
50
8

8

14

O

O

8

16

Table 109. Stage distribution of Bos tm~msmandibles and loose teeth from
Late Neotithic Vinea
Stage

Suggested Age Raw
Count
NO.
0- 1 month
O
1-8 months
1
8-18months
1
18-30 months I
30-36 months O
young adult
O
adult
O
old adult
O
senile
2
5

Corrected Count
'?40
O
20

20
20

NO.
O

1.5
1.2

O

6
0.25
0.25
0.25

O
40
100

0.25
4
13.7

O
O

?40
O
10
9
44

2
2
2
2
29
1O0

l

Table 110.Stage distribution o f Bus taz~rusmandibles and loose teeth tiom
Middle Bronze Age VinEa
Stage

Suggested Age Raw
Count
NO.
0-1month
1
1-8months
1
8-18months
4
18-30 months 1
30-36 months O
young adult
O
adult
O
old adult
1
senile
1
9

Corrected Count
'Po

11
11
45

II
O

O
0

11

II
100

NO.
1

1
4
1
O
O
O

5.5
3.5
16

Table 1 1 1. Summary of ageable Sus scrofa remains 60m VinEa
Period
Late Neolithic
Eneolithic
Middle Bronze Age

No. o f Mandibles

No. of Loose Teeth

,34
1

O
O
1

19

A

YO
6
6
25
6
O
O
O
34
23
1O 0

Table 1 12. Stage distribution of Sus sct~fumPndiMes and loose teeth fiom
Late Neolithic VinCa
Stage
A
B
C
D
E
F
G
H
I

Suggested Age

0-2 months
2-7 months
7- 14 months
14-2 1 months
2 1-27 months

27-36 months
Adult
old adult
Senile

Raw
Count
No.
O
5
8
9
1
O
O
O
O
23

Corrected Count

23

No.
0.0
6.1

34
39
4

11.3
13.3
2.3

O

O

0.0
0.0
0.0
0.0

100

33 .O

940
O

O
O

-

Y0

O
18
33
42
7
O
O
O
O
1O 0

-

Table 1 1 3. Stage distribution of Sus scroja mandibles and loose teech fiom
Middle ~ r o n z e - VinEa
~~e
Stage

Suggested Age

Raw
Count
No.

0-2 months
2-7 months
7- 14 months
14-2 1 months
2 1 - 2 7 months
27-36 months

1
1
5
6

Adult
old adult
Senile

2
1
O
O
O
16

Correcteci Count

YO

NO.

Yo

6

1 .O
1 .O
5.5
8.8
2.8
1 .O
0.0
0.0

5
5
27
44
14
5
O

6

31
38
13
6
O
O
O
1O0

0.0
20.0

O
O
100

fi-
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l
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D
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F
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Table i 19. Expectations fi>F mowment in t r a n s h m
pattern

Ovis/Cqra .Age class
0-2
.Presenî
'Lowland
Mid-altitude Absent
' ~ i g h l s n d Absent
Bostûurus
I

l ~ n Class
e
,&
1

Low)and
Present
Mid-altitude *Absent
Absent
Highland

2-6 month
'Absent

Present
Resent

6- 1 2 month
Present
Absent
,Absent

1

I

1

1

1-8 months 8-18 months
Present
Absent

~Present
Present

Absent
Absent

1

4

Table 120. Staîistical anaiysis data - Late Nedithic Sus
scrofa
I

I

Late Neolithic Late Neolithic
Opovo
Vin&

Late Neolithic
Petnica

Suggested Age
2-7 months
7-14 months

14-21 mmths

2
4
6

13

2 1 months senile

1

2

-

2
2
4
3

6
11

X' = 4.43 1 with 6 degrees of fieedom
Exact p-value = 0.6486
'Vsual" p value =
0.6 185

-

Table 12 1. Statistical analysis data Bronze Age Sus scrofa
1
1
Suggested Age Early Bronze Age
Early/Middle BrNovaEka cupnja
Age Ljuljaci

1
Middle Bronze
Age VinEa

I

L

2-7 months
7- 14 months
' 14-2 1 months
2 1 months-senile

X'

= 9.3 15 with

1
1

1

6 demees of fieedom

Exact p value = 0.1499

"Usual"p value = O. 1566

4
4

1

1

1
7
11

6
9

3

Table 122. Statistical analysis data - cornparison of major
periods (Sus scrofa)
Suggested Age

Late Neolithic

Petnica

Eneolithic Petnica Early Bronze Age
NovaEka cuprija

'

1

2-7 month
7- 14 r n ~ n t h s
14-2 1 months
2 1 months- senile

4
O
4
2

2
4
6.
1

1
1
4.
4

1

xZ= 9-396with 9 degrees of fieedorn
Exact p d u e = 0.4 147
"Usual" p value =

Table 123. Statistical analysis data - Early Neolithic OvisXkqwa

1

2-6 months
6-1 2 months
1-2 ycars
2- IO years

X
'

= 6.501

with 3 degrees of fieedom

Exactp value = 0.0870
"Usual"p value = 0.0896

2
16

13

aai

1.
14'
26.
44.

l ~ a b l e124. Statistical analvsis data - Late Nedithie OvzdCaz~ra
-

--

Late Neolithic Petnica

Suggested Age Late Neolithic Vin&

1-2 years
2-10 years

4
11

6.
19,.

X' = 0.6755 with 3 dejgrees of fieedom
,Exact p value = 0.9523
"Usual"p value = 0.8790

l ~ a b l e125. Statistical analvsis data - ~neokhic6visCimm
Suggested Age

Eneolithic Petnica

7

Eneolithic NovaEka Cuprija
I

2-6 months
6-1 2 months

1 -2 years
2- 1 O years

lx2= 9.028 with 2 degrees of fieedom
!Exactp value = 0.0480
"Usual"p value = 0.0110

O
6
3
3

O
O
1
8

Table 126. Statjstical analysis data - EatlyMddk Bronze Age Ovis'Cqpm
L

Suggested Age

2-6 months
6- 12 months
1-2 years
2- 10 years

1

Early Bronze Age NoMEka cuprija Middle Bronze Age V i n h

1
1_
iil
181

I

1

O.

3

71
13'

X' = 2.566 with 3 degrees of fieedom
Exact D value = 0.4857
I"~sual"
D value = 0.4634

-

l ~ a b l e127. Statistical a n a m data Late Bronze Age
-

Suggested Age

--

Late Bronze Age Late Bronze Age NovaCka Late Bronze Age
Petnica
cuprija
Livade

2-6 months
6- 1 2 months
1-2 years
2- 10 years

Xz= 6.007 with 6 degrees of fieedorn
Exact p value = 0.4224
"Usual"p value = 0.4712

A

1

Table 12%. Statistical m i s data - Early Neolithic Bos tmrtls
M e s t e d Age
1-8 menths
8- 18 months
18-30 montfis
30 months-senile

,

I ~ a rNeolithic
i~
Blagotiti ( ~ a rNedahic
l ~
Foeni-Salq
1.
3
2
8

3

12
23
30

X'

= 2.147 with 3 degrees offradool
Exact p value = 0.5559
"Usud"p value = 0.5425

Table t29. Statistical analysis data - Early Neolithic Bos vs. Ovis~Clpra
Suggested Age
1-8 months
8-18 months
1 8-30 months
30 mooths-senile

Bos taurus

X' = 1.536 with 3 degrees of fieedom
Exact p value = 0.6865
jUsualn p value = 0.6740

Ovis/Capra

- -

4
15
25

3
30
39

38

62

-

-

Table 130. Statisticd d y s i s data Middle Neohhic Bos tumis

1suggaed Age

IMiddle Neolit hic
Stragari

1

IMiddle Neolithic
Petnica

1 -8 months
8- 18 months

O

O.

7t

1

lxZ

= 5.764 with 2 dearees of 6eedom
l ~ x a cn
t value = 0.0440
I"~sual"
D value = 0.0560

1
i
I

-

-

I~abie13 1 . Statistical analysis data LateNedithic Bes tar~rtls
Suggested Age

Late Neolithic
Petnica

1-8 months
8- 1 8 months
1 8-30 months
30 months-senile

X'

= 3 -074 with 6 degrees of fieedom

Exact p value = 0.8342
"Usual"p value = 0.7995

Late Nzolithic
Opovo
1

I
6
101

1

Late Neolithic V i n h
O
O

7
6

1
1
6
5

-Table 132. Statistical -sis

data - suwnary of periods (OvisCqracr)
M

Late Neolithic vs. Eneolithic
X' = 0.6623with 3 degrees of fieedorn
Exact D value = 0.9165
-"UsuaInp value = 0.8820
--

--

-L,%G~eolithic
vs. Early Bronze Age
X' = 6.293mth 3 degrees of fieedom
Exact p v h e = 0.0823
"Usual"p value = 0.0982
Ajge
X' = 5.164 with 3 d w e e s of fiedom
Exact p value = 0.1434
" U d "p value = 0.1602

y Bronze

l ~ a rhon
l ~ Age

l~able133. Statistical amsis data - summary of periods (Bos
Late
Neolithic
-

l~neolithic

l ~ a rBronze
i~
Age lEarly ïron

1

-

1

O

3i

I

I

8-1 8 months

18-30months
30 months - senile
1

I

Late Ncolnhic vs. EneeCithic
= 2.564 with 3 degrees of fieedom
Exact p value = 0.4323
"Usud"D value = 0.4637

X
'

Late Neolithic vs. Early Bronze
Age

xZ= 1 1.36 with 3 degrees of fieedom
Exact p value = 0.0073
"Usual"p value = 0.0099
Late Neolithic vs. Early lron Age
X
' = 3.261 with 3 degrees of fieedom
Exact p value = 0.3709
"Usual"p value = 0.3532

O

Tablq 134. Summary of strata and weathering

mer

1Su~erimmsedstrata

Blagotin
Foeni-Salap
cadi& Brdo
cozani
,ivade
Juijaci
VwaCka Cuprija

D
m
0

WP
Shallow
-P
WP
Shallow
Shallow
Shallow
WP

Stragari
Vin&

DeeP
m P

-

1Weatherina

1

-

Low weather
Medium weathering
Low weather
Low weather
Vèry high weathering, exœpt in deep pits
Medium mathering

Medium weathering
Low weather

Low weather
Low weather

b

,
1

