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Preface

Archaeological excavation of the prehistoric settle-
ment mound at Sitagroi near Drama, East Macedonia,
was completed in 1970 by the editors and the excava-
tion team. Since the conclusion of fieldwork, a num-
ber of preliminary reports and discussions have been
published (Renfrew and Gimbutas 1970; Renfrew
1970a, 1970b, 1971, 1973, 1975). The present vol-
ume, and its companion volume (Excavations at Sita-
grot, volume 2, forthcoming, UCLA Institute of Ar-
chaeology), both contain specialist studies which are
presented in full with extensive documentation. Vol-
ume 1 introduces the project, its nature and develop-
ment, the environmental studies—geomorphology,
vegetational history, and the faunal report (the paleo-
botany will appear in the second volume)—studies of
the settlement pattern, the culture sequence, and the
figurine and pottery finds from phases I through V.
Volume 2 continues the specialist studies with contri-
butions focusing on the paleobotany, the ceramic
technology and petrology, the chipped stone tools,
the metal objects and evidence of metallurgy, and the
weaving equipment. Also reported on in volume 2 are
the many other finds such as shell remains, worked
bone, ground and polished stone, beads of clay,
stone, and shell, and miniature clay furniture, worked
sherds, cylinder seals, pintaderas and counters, and
miscellaneous clay objects. Concluding chapters of
this second volume will review the internal and in-
terregional links of prehistoric sites on the Drama
Plain and will examine the Sitagroi settlement as it re-
flects prehistoric society. The account of the excava-
tion itself is set out concisely in this first volume. De-
tailed descriptions of every level are not presented
herein but can be found in the excavation notebooks
deposited in the library of the British School of Ar-
- chaeology at Athens along with a complete card in-

ventory of the finds, while the original material is at
the Philippoi Museum.

The excavations, which took place during the sum-
mers of 1968 and 1969 with a study season during
1970, were organized jointly by Dr. Marija Gimbutas,
Professor of European Archaeology, University of
California, Los Angeles, and Dr. Colin Renfrew, then
of the University of Sheffield and now Disney Profes-
sor of Archaeology, Cambridge University; the latter
directed in the field. Dr. Ernestine S. Elster, Director
of Publications, UCLA Institute of Archaeology,
served as registrar during the field seasons. The proj-
ect was financed by grant GS-1949 from the National
Science Foundation and by the University of Sheffield
and the British Academy, sponsored by the British
School of Archaeology at Athens, and authorized by
the Greek Archaeological Service, whose representa-
tive, Dr. Chaido Koukouli-Chrysanthaki, Ephor of
Antiquities for East Macedonia, offered much help
and encouragement.

The excavation project is indebted to many individ-
uals who assisted in the field or in the laboratory.
Prominent among these must be the administrative
director, Dr. David Hardy, who brought energetic or-
ganizational ability, linguistic fluency, and unflagging
good humor to the field seasons. The excavation
foreman in both field seasons, Giannis Papadopoulos,
brought to the site many skills from his native Nea Ni-
komedeia.

We are grateful to our able excavation personnel,
including the original owner of the site, Stoimenos
Toutsios, Eleutherios Adelphidis, Savvas Georgiadis,
Chrysostomos and Nikos Karapetis, Giorgos Kon-
stantiniadis, Dimitris Koulidis, Andonis Lambrakis,

" Giannis and Giorgos Rendizis, Miltiades Simeonidis,

" Byron and Kostas Sotiriadis, Dimitrios Tachmatzidis,
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Athanasios Toutsios, Angelios Toutsios, Stelios
Toutsios, Giannis Tzerzelidis, and others from the
~ villages of Sitagroi and Alistrati. The work of the vase
 menders Petros Petrakis and Stelios Giapetzopoulos
was particularly important in view of the wealth of the
material discovered. We are grateful not only for the
participation of all these individuals but also for much
hospitality and conviviality, not least on the annual
feast at Argyroupolis to commemorate the Decapita-
tion of John the Baptist.

Our site and finds assistants in 1968 included:
Graeme Barker, Harriet Elster Berger, Ann Brown,
Joan Carpenter, Richard Chambers, Robert K. Evans,
Gillian Evans, Pat Forsyth, Elizabeth Gardner, John
Hedges, Roger Howell, Jenifer Marriott Keighley,
Michael Norton, Jane M. Renfrew, Cressida Ridley,
Charles Schwartz, Andrew Sherratt, Elizabeth Slater,
and Ken Wardle,

The site and finds assistants in 1969 were: Jo Ber-
rand, Nancy Brandt, Bridget Cam, Joan Carpenter,
Nancy Chao, Robert K. Evans, Anthea Ewbank, John
Hedges, Roger Heydon, Marna Jones, John Leggatt,
Jan Moore, Jenifer Marriott Keighley, Ann Mummery,
Christine Pendleton, Jane M. Renfrew, Cressida Rid-
ley, David Rudkin, Susan Rudkin, Stephen Shennan,
Susan Lathbury Shennan, Andrew Sherratt, Bert
Smoor, and Eugene Sterud.

During the 1969 excavation season the following
participated in the sieving experiment organized by
Sebastian Payne in collaboration with the late Eric
Higgs: Matthew Alexander, Ben Bland, Rose Buxton,
Mary Cunningham, Stephen Davies, Susan Davies,
Helen Higgs, David Keighley, Daphne Lumley, Rose-
mary Payne, and Ursula Seton-Watson.

The finds assistants in 1970 included: Bridget Cam,
Judy Campbell, Phil Catherall, Robert K. Evans, John
Hedges, David Keighley, Jenifer Marriott Keighley,
Lorraine Lightbody, and Ursula Seton-Watson.

A special debt of gratitude is due to those who pro-
duced the illustrations for this volume: the excavation
architect, R. J. C. Wakeham, assisted by Alexander
Forster; our indefatigable and gifted draftswoman,
Gayle Wever, assisted by Daphne Hart; and our exca-
vation photographer in 1969 and 1970, Peter Morley,
assisted by his wife Zena and (in 1969) by Nancy
Brandt. Kalman Konya is responsible for the figurine
plates. In the 1968 season, photography was under-
taken by David Plunket-Green. The Hon. Mrs. Cressi-
da Ridley merits special mention, among other site
supervisors, for her skillful supervision of the excava-
tion of the deep sounding ZA.

In addition, nearly all the specialists who have con-
tributed reports to this volume participated in at least
one excavation season, as did also Judith Shackleton,
Dr. Nicholas Shackleton, Dr. and Mrs. John Dixon,
and Barry Thomas.

Among the visitors with a specialist knowledge who
offered valuable comments were: Prof. George Baka-
lakis, Dr. Ida Bognar-Kutzian, Prof. John Cook, the
late Prof. Jean Deshayes, Dr. David French, Sinclair
Hood, Prof. G. I. Georgiev, Dr. Robert Rodden, Dr.
Katerina Romiopoulou, Dr. Hans Suess, Dr. Joan
Thompson, Dr. and Mrs. Peter Warren, the late
Theodore Wertime, the late Dr. David Zimmerman,
and the late R. W. Hutchinson, whose extensive
knowledge of perhistoric Macedonia and cheerful en-
courgement were most welcome. The site survey was
much aided by the participation of Demetrios Chari-
skos, Phylax for the plain of Drama, representing the
Greek Archaeological Service.

We hope this excavation volume faithfully reflects
the corporate nature of this project, something no

' mere listing of names can express. Our friends and

co-workers in Alistrati and Sitagroi (with particular
mention of the Adelphides, Mystrides, Photiades, Pi-
perides, and Toutsios families) made fieldwork with
them a truly enjoyable and interesting experience.

The preparation of this report, like the excavation,
was made possible through the efforts of many
groups and individuals. The editors are proud to rec-
ognize the National Endowment for the Humanities
(grant no. RO-20566-83); the National Science Foun-
dation (grant no. BNS-8303775); the J. Paul Getty
Trust; and contributions from private donors: Sandy
and Ernestine S. Elster, Los Angeles; I. D. Robertson,
Texas; Louis and Paula Savett, Los Angeles; Malcolm
Wiener, New York; and the Fellows of the Institute of
Archaeology, UCLA.

As we neared the production stage, Frederick R.
Waingrow, president of Petersen Publishing Compa-
ny, Los Angeles, offered to contribute the typesetting
capabilities of that company, without any of us realiz-
ing just how complicated was the undertaking. Our
very special thanks to him for his generous offer and
subsequently for his enormous patience, and that of
James Krenek. During the typesetting process, we re-
ceived expert guidance from members of the Peter-
sen organization: Jean Kissell, Erwin Rosen, and
Ralph Stevens. Mr. Stevens shepherded the work
through to completion with unflagging good humor

.and also interested Kevin Walker of Anitec into mak-

- ing an in-kind contribution of considerable value to
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us. Our deep appreciation to Petersen Publishing for
providing this generous contribution to the world of
. prehistoric archaeology.

Tinally, grateful acknowledgment is extended to
those involved in the manuscript editing: at the Uni-
versity of Southampton, Todd Whitelaw, and our first
organizer at UCLA, Elizabeth Jane Foster, who pro-
vided a diplomatic expertise which became a continu-
ing guide. The final editing, copy marking, proofing,
design, and layout have been the responsibility of the
publications unit of the Institute of Archaeology at
UCLA. Carol Leyba, Senior Editor, made the task
manageable and frequently exciting; her involvement

X

has been pivotal. Three remarkable editors joined us
for this project: Beverly Godwin (an editor at Hughes
Corporation, Los Angeles), Patricia Campbell Healy
(out of retirement for Sitagroi), and Patricia Oliansky
(editor, Undena Publications, Malibu); their contribu-
tion to this volume is inestimable. And finally, thanks
to the editorial and production staff: Kimberly
Borges, Christine Choe, Joseph Copado, Patricia
Hickey, Brad Hwang, Matthew Jaffe, Gregory Oehler,
and Timothy Seymour.
Colin Renfrew
Marija Gimbutas
Ernestine S. Elster
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1.

- Northeastern Greece:
The Archaeological Problem

Colin Renfrew

The excavations at Sitagroi were conceived n re-
sponse to two major problems in European pre-
history. For many years the rich “copper age”
cultures of southeastern Europe—notably of Bul-
garia, Romania, and Yugoslavia, that is, the re-
gion termed by Prof. Marija Gimbutas (1974b)
“Old Europe”—were a particular focus of study
(Gimbutas 1956; Renfrew 1969). It became clear
that this region had been the home of prosper-
ous farming cultures whose sedentary villages
had, by a process of accretion, formed those con-
spicuous settlement mounds known in the Near
East as fells and in Greece as toumbas or maghoulas.
Not only did the pottery and other products sug-
gest a measure of craft specialization, but the
rich repertoire of figurines indicated a relatively
developed cult practice. In addition, it was clear
that copper metallurgy had developed early in
this region, and its precocious emergence was of
interest for the study of metallurgy in general.
Yet, other than the systematic excavations of Dr.
G. 1. Georgiev at the great Bulgarian tell of
Karanovo (Georgiev 1961), no major excavation
bearing upon this period had been adequately
published in recent decades. What was the basis,
in terms of subsistence and local production, of
this flourishing group of chalcolithic cultures,
whose variety and accomplishment seemed more
impressive not only than that of their neolithic
predecessors but also of their bronze age succes-
sors? The first problem, then, was to investigate
the nature of the cultures of this period at some
‘suitable’ site where finds would be sufficiently

abundant and where a coherent context could be
established.

The second problem was chronological. Early
excavations by Vasic at Vinca and the studies of
Gordon Childe had established that the chalco-
lithic cultures in question—that is, the Vin-
ca-Plocnik culture of Yugoslavia, the Gumelnitsa
culture of Romania, and the Karanovo V-VI cul-
ture of Bulgaria—could be dated by virtue of
their contacts with the Aegean world to the
south. The first substantial use of metal in the
Aegean was in the Aegean early bronze age, con-
ventionally dated as beginning around 2700-
2500 BC. It could therefore be concluded that
the chalcolithic cultures in question were to be
dated after that time. This was the view of such
established authorities as Milojcic (1949) and
Garasanin (1958) and such, indeed, remains the
view of many scholars in central and southeast-
ern Europe (e.g., Makkay 1975) to this day.

But a close examination of the supposed simi-
larities in the pottery and other materials from
the two regions did not support this equation
(Renfrew 1965). Nor did the results of Geor-
giev’s excavations at Karanovo, where it was the
succeeding early bronze age levels that could be
most appositely compared with Aegean early
bronze age sites such as Troy. Finally, the
emerging radiocarbon evidence from the two
areas strengthened these doubts, reinforcing the
suspicion that one of the major and basic inter-

- connections sustaining the framework of Euro-
. pean prehistory was altogether in error. I had




reached this conclusion on the basis of visits
made to Bulgaria, Romania, and Yugoslavia in
1962 and 1966 (cf. Renfrew 1969), and Gimbu-
“tas had become increasingly impressed by the
dynamism and originality of the cultures in ques-
tion.

The case for ascribing a “long” chronology to
the Balkan copper age, implying its temporal pri-
ority over the Aegean bronze age, was set out in
a paper to the Prehistoric Society, delivered be-
fore the excavations at Sitagroi began (Renfrew
1969). There, the two alternative views of the
chronological relationships were set out in tabu-
lar form (fig. 1.1), with the conventional view on
the left. The alternative position, seen on the
right, implied the autonomy and independence
from Aegean or Near Eastern influence of many
of the processes observed in the Balkan chalco-
lithic, including perhaps the development of
copper metallurgy.

It was desirable to test the chronological equa-
tion by direct stratigraphic means, and the exis-
tence within the Aegean basin of materials char-
acteristic of the Balkan copper age cultures
seemed to offer the opportunity. Ever since the
early excavations in East Macedonia, undertaken
during and after World War I (cf. Heurtley
1939), it had been clear that materials related to
those of the Balkans were to be found in north
Greece. The site of Akropotamos had been exca-
vated by Bakalakis and Mylonas in 1938 (My-
lonas 1941), and Bakalakis had been active in re-
cording a number of sites along the north Aege-
an coast (Bakalakis 1961), while Romiopoulou
(1967) had recorded a number of sites including
Laphrouda. Deshayes was at this time reopening
investigations at Dikili Tash in the plain of Dra-
ma (Deshayes 1968, 1970, 1973; Daux 1968),
and Garasanin and Dehn (1963) had published
sherds from a number of sites in Macedonia and
Thrace, drawing attention to their Balkan affini-
ties. The existence of such material in the plain
of Drama had indeed been known since the arti-
cle by Welch (1919), but it was the careful work
of French (1964) that first fully documented the
nature and extent of the material observable on
the surface of settlement mounds in the area.

COLIN RENFREW

During the summer of 1965 I had the opportu-
nity to conduct a survey with Dr. Jane M. Ren-
frew of a number of sites in the area, including
most of those visited and described by French.
Graphite-painted ware with designs similar to
those of the Bulgarian and Romanian Gumelnit-
sa culture was found at a site near Drama and at
the location listed by French (1964:31) as Photo-
livos, also known as Toumba Alistratiou. The
same site also yielded sherds, including the cy-
lindrical leg of a footed bowl, resembling those
of the rather earlier Veselinovo culture of Bul-
garia and, in addition, several fragments which
appeared to be of early bronze age date. There
was clearly, then, the hope of a significant cul-
ture sequence at this prominent mound, which is
most easily reached from the village of Sitagroi,
by which name it was subsequently designated.

Here, then, was a site within the Aegean basin
with seemingly abundant finds characteristic of
the chalcolithic cultures of the Balkans. The pos-
sibility of a substantial stratigraphic succession
suggested that excavation might directly resolve
the chronological problem, with significant con-
sequences for European prehistory. Radiocar-
bon samples from the site might, it was hoped,
cast light on the apparent problems of the radio-
carbon chronology. The prospect of abundant
material from the copper age period suggested
that good environmental and other evidence
might be forthcoming to illuminate that interest-
ing and problematical period of Balkan and Ae-
gean prehistory. '

The possibility of a major excavation of a pre-
historic site in East Macedonia received warm
encouragement from Greek colleagues, notably
Prof. George Bakalakis, Dr. Katerina Romiopou-
lou, and Dr. Chaido Koukouli-Chrysanthaki. The
possibility of a joint excavation involving' stu-
dents from the University of California, Los An-
geles and from the University of Sheffield had al-
ready been raised by Prof. Gimbutas, and we
therefore resolved to organize a project based
on Sitagroi, where I would direct the excavation
in the field. Following receipt of major support
from the National Science Foundation, I was

able to negotiate with the owner of the greater
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part of the site, Stoimenos Toutsios of Alistrati,
for its purchase (a necessary preliminary to exca-
vation under Greek law). Excavations began on
July 16, 1968, ending on August 30, and were re-
sumed in 1969 (July 15 to September 2), fol-
lowed by a study season in the summer of 1970.
The development and progress of the project is
outlined in the next chapter. Preceding that,
here I will introduce some of the themes which
were to preoccupy us in our work and which de-
termined both the progress of the excavation
and consequently the form of this report.

PREHISTORIC SETTLEMENT IN THE
PLAIN OF DRAMA

Central and East Macedonia and Thrace (using
these terms in the modern Greek administrative
sense) constitute the fringe of the Balkan penin-
sula for over half its breadth, forming a narrow
territory, on average some 70 km wide, separa-
ting the Aegean Sea from the Balkan lands to the
north.

This land of the north Aegean seaboard is the
terrestrial link between Anatolia and the Greek
lands to the south, including Thessaly, Central
Greece, and the Peloponnese. Likewise, it is the
link area between these lands, together with the
whole Aegean world, and the rich farmlands of
the Lower Danube and of the Maritsa Valley. It
is in the valley of the Maritsa (which empties into
the Aegean as the Evros) that such important
sites as Karanovo and Tell Azmak are found, al-
though the area represented by the Gumelnitsa
culture extends up to the Danube to cover effec-
tively all the former Roman province of Thracia
and, indeed, north into Romania where the type
site itself is located.

The way from the Greek lands of the Aegean
north to the Balkans is blocked by the Rhodope
Mountains, and the prominent relief divides
southeast Europe into a number of relatively

small valleys and plains, a circumstance that

partly explains the “Balkanization’ of the area in
the political history of the nineteenth and early
twentieth' centuries. This region constitutes an
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important crossroads of human communication
and occupation, as it has since early prehistoric
times. It is an area where east meets west (as the
centuries of Ottoman domination remind us)
and where north meets south, and whose climate
and vegetation are transitional between the
Mediterranean and central European types.

A main line of communication from the Aege-
an to the Danubian basin is the valley of the Ax-
ios River, which empties into the gulf headed by
the modern city of Thessaloniki. In its upper
reaches, within Yugoslavia, the river is known as
the Vardar, and its tributaries reach to within 20
km of those of the Morava, which runs north to
join with the middle Danube some 50 km east of
modern Belgrade and prehistoric Vinca. The
Vardar-Morava route, followed by modern rail
and road communications, was recognized by
Gordon Childe as a key thoroughfare through
which prehistoric influences passed from the Ae-
gean to the Danube Valley. His insights have
been followed by several more recent discover-
ies, including the early neolithic site of Nea Ni-
komedeia in the plain of the Alidkmon River in
Central Macedonia (Rodden 1965) and several
early sites in Yugoslavia, including Anza (Gim-
butas 1976), which more clearly document the
connections between south and north (Nandris
1970). Another route north is farther east, run-
ning from modern Serrai up the valley of the riv-
er Strymon (in Bulgarian, the Struma) toward
Sofia. There are several other paths over the
mountains, long ‘used by transhumant herds-
men, the nomads of the Balkans (cf. Wace and
Thompson 1914).

The plain of Drama lies in this relatively nar-
row strip of land where the Balkans and the Ae-
gean meet (fig. 1.2). It 1s one of many well-de-
fined geographical units (British Naval Intelli-
gence Division 1945:111) in this region of
mountains and. plains, sharply defined by the
fractures which separated the various blocks in
very recent geological times (fig. 1.3). Somewhat
analogous, small natural subregions are com-
mon in Yugoslavia, the polje (British Naval Intel-
ligence Division 1944:50), and such areas make
very suitable units of analysis for the archaeolo-
gist, focusing his attention upon the settlement
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and subsistence system within the plain and up-
on the inputs and outputs following the lines of

- communication between it and its neighbors.

~The plain of Drama is seen in plate I:1, look-
ing east from the foothills below Alistrati. It is
enclosed by a frame of mountains and hills: to
the north by the Rhodope Mountains, to the
south by Mount Pangaion, to the east behind the
seaport of Kavalla by the hills which shut off the
plain from the sea, and to the west by the steep
hills on which sits the modern town of Alistrati
and through which the river Angitis, which
drains the plain, has cut to join the Strymon. The
plain thus makes a logical unit of study, and it
was resolved to carry out a site survey to exam-
ine the changing patterns of settlement upon it
and its foothills in the prehistoric period. The re-
sults are set out by Dr. Donald Davidson in chap-
ter 3; the locations of the sites recognized are
seen in figure 3.2. The nature of the settlement
pattern is considered by Dr. Brian Blouet in
chapter 6.

The question of geomorphological change in
geologically recent times is of great importance
for our understanding of early settlement pat-
terns. A major step in understanding the chro-
nology of such changes was taken by Dr. Claudio
Vita-Finzi with his recognition of an Older and
a Younger Fill. His comments on the plain of
Drama as well as on the exploitative potential of
the site of Sitagroi itself, written in collaboration
with the late Eric Higgs, form the appendix to
chapter 6. It was in part the work of Vita-Finzi
that encouraged us to invite Davidson to under-
take further geomorphological work and to ex-
amine the locations of a number of the prehis-
toric sites.

THE TELL OF SITAGROI AND ITS
FORMATION

The tell of Sitagroi lies on the left bank of the
Angitis River some 2 km south of the bridge that
carries the road from Alistrati to Drama. Its loca-
tion is seen in figures 3.2 and 3.4, and the
mound is seen before excavation in plate I:2.
The factors that led to its positioning are implicit
in the discussion by Higgs and Vita-Finzi and are
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brought out in more detail in Davidson’s analy-
sis, which is based on observations in the excava-
tion trenches and in additional soundings car-
ried out to establish the geomorphological rela-
tionships.

One very basic question presented by this and
other tells is, quite simply, how was it formed?
Unlike many Near Eastern tells, those of south-
eastern Europe do not yield traces of mud
bricks, and the evidence is clear that the houses
were built with a timber frame, plastered with
mud in the technique called by the Arabs tauf
and by the French pisé. Clearly the tell was in
part formed by the collapse of such structures.
But to what extent was the result a product of
erosion and to what degree formed by aggrada-
tion, perhaps in part from windblown dust? It is
remarkable that such questions appear never to
have been discussed in detail before now. Thus
for the first time, then, a detailed geomorpho-
logical analysis of such a site was undertaken by
Davidson using the sections through the mound
at Sitagroi (with the stratigraphy described by B.
Thomas in chap. 3).

ENVIRONMENT AND SUBSISTENCE

At first sight the fertile plain of Drama today re-
sembles the great plains of Thessaly and Central
Macedonia. Moreover, the density of settlement
mounds clearly indicates that like these plains,
and like the Maritsa Valley of Bulgaria, Drama
was densely settled in prehistoric times. Its re-
cent history has not been so happy, however, be-
cause of the prevalence of malaria. The marshy
lands surrounding the lake of Philippoi, and the
lake itself, were easy breeding grounds for the
Anopheles mosquito whose attentions were so ef-
fective as to hospitalize 37% of the British army
in Macedonia in the campaign of 1918 and to kill
in the first two or three years an estimated 10%
of the refugees who settled in the area after
1922.

Today, however, the plain is well drained, the
irrigated fields are producing abundant tobacco,

‘and malaria is no longer a serious problem. Until
-this drainage took place in the years following

World War I, much of the population exploiting




the western end of the plain lived high above it
in the town of Alistrati, descending to cultivate
it in their characteristic Macedonian carts. Many
of our workmen came down daily in this way, in-
cluding the former owner from whom we ac-
quired the site. The settlement at the village of
Sitagroi itself dates from the time of the great
exchange of population in 1922, most of the in-
habitants being refugees from the Greek settle-
ments of Asia Minor. Their Pontiac dialect,
songs, and dances are characteristic of village
life today, just as are those of the village of Nea
Nikomedeia in Central Macedonia.

The lake of Philippoi, whose drainage has so
much improved health in the area, offers a major
resource for understanding the changing envi-
ronment. It contains levels of peat and sediment
suitable for pollen analysis to a depth of no less
than 100 m (Wiymstra 1969). So great a depth is
the result of tectonic downward movement of
the block supporting the plain, this downward
movement roughly keeping pace with sedimen-
tation in the lake and manifesting itself in earth-
quakes like that which liberated Saint Paul from
his prison at Philippoi. .

One major aim of the environmental project
associated with our excavations was the recon-
struction of the recent (i.e., post-Pleistocene)
vegetational history. The very informative re-
sults of the palynological researches of Dr. Ju-
dith Turner and James Greig are reported in
chapter 4; informative also is the analysis of the
charcoal remains by Dr. Oliver Rackham (app.
A) as it reflects intriguingly on timber téchnolo-
gy.

A second objective was to relate the long se-
quence of human occupation, represented by the
11 m of deposit at the mound of Sitagroi, to the
pattern of environmental change by a thorough
study of early subsistence. This was made possi-
ble by a flotation program undertaken by Dr. ]J.
M. Renfrew for the recovery of plant material
(forthcoming in vol. 2), by Dr. Sandor Bokonyi’s
study of the faunal remains, with the identifica-
tion of the bird bones by Dr. D. Janossy (chap.
5), and from the supplementary information
yielded by Sebastian Payne’s use of water sieving
. (Payne 1975) on a sample column of material
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from the site. Together these offer a clear pic-
ture of the changing subsistence base at Sitagroi
over some three millennia of occupation.

EARLY TECHNOLOGY AND
CRAFT SPECIALIZATION

The developing technology representing man’s
adaptation to his environment is always an im-
portant theme of prehistoric archaeology. This
aspect of the work at Sitagroi was made doubly
important by the clear suggestion, indicated ear-
lier, that the precocious copper working of the
Balkans might be a local development. If this
were so, indications of the relevant innovations
and processes might be reflected at Sitagroi. On
the other hand, if the basic metallurgical tech-
niques were transmitted to the Balkans from the
Near East via the Aegean, as most European
scholars have argued since the work of Monte-
lius and Childe, a site such as Sitagroi, located in
the Aegean basin yet with clear Balkan links,
should yield crucial evidence.

In any event, evidence of metalworking was
found from early levels. Dr. Elizabeth Slater’s
specialist comments on this are presented in vol-
ume 2. Yet metallurgy is only one aspect of the
developing pyrotechnology of the later neolithic,
as other findings indicate. Several bread ovens
were exposed which, like those at contemporary
sites in the Balkans, show great sophistication in
construction. Then, too, pyrotechnology is seen
in the pottery itself, which i1s abundantly repre-
sented in all levels of the site. From the outset
of the excavation Dr. Elizabeth Gardner was con-
cerned with the technical aspects of pottery pro-
duction at Sitagroi, and her findings are set out
in volume 2. Evidence for the organization of
pottery manufacture is contained also in the de-
sign motifs which, in the painted wares especial-
ly, show great variability. These have been con-
sidered by the specialists reporting on the pot-
tery: Jenifer Marriott Keighley (chap. 11), Dr.
Robert K. Evans (chap. 12), and Dr. Andrew

Sherratt (chap. 13).

Other aspects of the technology of the inhabit-

- ants are touched upon in nearly every chapter,
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including those dealing with subsistence. The
weaving equipment and especially the very early
 textile impressions from the site (reported on in
vol. 2) document the development of another
craft and must be considered in the context of
Bokonyi’s comments on the animal bones (chap.

5).

EXCHANGE MECHANISMS

The internal economy of Sitagroi is represented
above all by the subsistence remains. The bulk of
the food produced would have come from the
plain of Drama and the surrounding hills, al-
though the possible importance of transhu-
mance should not be overlooked. At the same
time, fishbones and marine molluscs are a re-
minder that the sea was only some 50 km distant
down the Angitis River, or southeast across the
plain and over the hills to the bay of Kavalla.

A major focus of the excavation, as discussed
above, was the question of contacts between the
Aegean and the Balkans, and perhaps of both
with the Near East. The whole question of im-
ported or exported materials was therefore of
special interest, as was the extent to which the
material culture reflected cultural interactions
with neighboring or more distant areas.

The latter consideration is of course a tradi-
tional one in the study of prehistoric archaeolo-
gy, but we were setting out to consider it without
some of the diffusionist preconceptions of many
of our predecessors. So the clay “cylinder seals”
found are not automatically regarded as the re-
sult of contacts with the Near East, any more
than the variety of figurines discussed in chapter
9 by Dr. Gimbutas are considered of Oriental
inspiration. In the pottery, however, certain fab-
rics undoubtedly shared much with their neigh-
bors both in form and decoration. This is most
evident in the pottery discussed by Evans in
chapter 12 in which he demonstrates that the af-
fmides of phase III pottery lie mainly with the
north. This relationship is also reflected in Dr.
Ernestine S. Elster’s study of the tripods (chap.
10); the earliest artifacts in this shape are of a
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style first observed in Karanovo I-II (Georgiev
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1961). Pottery of the succeeding periods, dis-
cussed in chapter 13 by Sherratt, reflects in part
affinities with the cultures of northwestern Ana-
tolia to the east.

Two materials offer more precise information
by means of characterization study. The few
finds of obsidian allowed an ascription to source,
and the abundant finds of Spondylus shell used
for pendants and bracelets prove, like those
found in Bulgaria, to be of certain Aegean origin
(Shackleton and Renfrew 1970). For Sitagroi it-
self, that is not an unexpected conclusion. The
quantity of shell finds at Sitagroi (discussed by
Dr. Nicholas Shackleton in vol. 2)—greater than
at any other Aegean site yet excavated—offers a
hint at the source of the Spondylus which found
its way north, by some exchange mechanism, in-
to the Balkans.

ART AND CULT

One of the most remarkable features of the Bal-
kan copper age cultures is the wealth of artistic
expression. This is clearly seen in the pottery, al-
ready mentioned, whose great variety suggests
the hope of conclusions about the organization
of production, since it may ultimately prove pos-
sible to recognize the work of individual hands.
The great range of forms offered by the terracot-
ta figurines is likewise of considerable interest to
the student of art, and the close similarity be-
tween many of the Sitagroi examples and those
of the Gumelnitsa (Karanovo VI) culture is at
once obvious.

Clearly, however, these small objects were not
merely toys or playthings or objets d’art created
purely for aesthetic reasons. As Gimbutas per-
suasively argues in chapter 9, they can be inter-
preted as objects used in cult observances (as
perhaps can several other classes of artifact). If
it is accepted that some of them represent deities
or other objects of veneration, then the close
analysis of their forms has much to offer for our
understanding of the cult or religion of the time.
Moreover, comparison of the Sitagroi material
with that from neighboring sites such as Dikili




Tash, and with more distant locations of the
Karanovo VI culture such as at Cascioarele and
at Gumelnitsa, may hint at patterns of shared be-
lief across quite wide areas, as well as at local
variations.

The great wealth of finds of this class at Sita-
groi, nearly all in well-stratified contexts (al-
though unfortunately not in informative function-
al contexts), greatly adds to the repertoire of
such material both from Greece and from the
Balkans. Ultimately, our understanding of the
adaptation of these people will only prove satis-
factory when something is learned of their intel-
lectual and cognitive equipment for dealing with
the world, in addition to such activities as subsis-
tence production. The great variety in the reper-
toire of sites such as Sitagroi, along with others
of the period in the Balkan peninsula, offers un-
usual scope for such investigations.

AIMS OF THE REPORT

The previous paragraphs indicate some of the
concerns that led to the conception of the Sita-
groi project and the initiation of the activities re-
ported on here. The project design thus com-
prises objectives that were essentially historical—
investigating the largely unknown culture se-
quence of the area and establishing chronologi-
cal relationships with neighboring areas—and
others that were broadly processual. In particu-
lar, we were concerned to trace the relationship
between changing environment—both climatic/
vegetational and geomorphological/pedologi-
cal—and the exploitation of that environment by
the human population as seen in the pattern of
settlement, and the changing spectrum of subsis-
tence as reflected in plant crops and animal hus-
bandry. A second processual concern was to in-
vestigate the developing technology of the area,
with particular reference to pyrotechnology (in-
cluding metallurgy), in relation to subsistence
and exchange. ‘
One ideal objective, which should here be ac-
knowledged although it was scarcely attained,
was prompted by the success of Bulgarian ar-
" chaeologists in excavating entire village settle-
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ments at sites such as Tell Azmak. There, during
1962, 1 had the privilege of visiting Georgiev’s
excavation and seeing the complete settlement
plan of a village of the early neolithic period
(Karanovo I-1I) laid out, with the lower walls and
interior fittings (oven, grindstones, etc.) of each
house clearly visible. If the contents of each
house could be recovered in situ and published
in detail, this would for the first time yield valua-
ble information about the social structure of vil-
lage society of the period. The opportunities
would be commensurately great in the copper
age, for here the variety in the pottery and the
possibility of recognizing the handiwork of indi-
vidual potters would allow researchers to assess
the organization of production and the degree of
craft specialization on a house-to-house basis. As
discussed below, structures at Sitagroi proved
very difficult to recognize except in cases, such
as that of the Burnt House, where they had been
destroyed by fire. Such is likewise the experience
of Bulgarian excavators. Moreover, the consider-
able overburden of early bronze age material at
Sitagroi was not conducive to the area excava-
tion of the underlying copper age levels. That
ideal objective, therefore, remains to be fulfilled.
We did not attain it, nor have excavators else-
where, who, while more fortunate in the preser-
vation of structures at their sites, have not fully
exploited the opportunity by the complete re-
cording and publication of the finds.

In general, it would not be accurate to say that
we dug “to test hypotheses,” fashionable though
that undertaking may be. One major hypothe-
sis—that the Balkan copper age cultures an-
tedated their supposed Aegean predecessors—
was, as will be seen below, amply confirmed.
There, perhaps, is as clear a piece of hypothesis
verification as one may hope an excavation to
produce. But the more interesting questions,
some of them indicated above, could not at the
outset be formulated in the context of a ready-
made proposition to offer for verification. That
we operated within a specific conceptual frame-
work will be seen from the foregoing, and in one

~ area of the site we deliberately implemented an
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excavation strategy that would maximize the re-
covery of figurines in view of the potential infor-



mation to be extracted from that class of materi-
al: a deliberate and localized sampling strategy.
-Our intention was to gather data falling within
“a range of categories of information and to pre-
sent a well-documented record of our finds.
The very wealth of material found has consid-
erably delayed publication. It should be noted
that many of the chapters here, notably those
dealing with environmental matters, were com-
pleted shortly after the excavation and have not
been substantially altered during the editorial
process. It seems appropriate to conclude this
introduction with a firm statement of belief in
the need to give a well-documented account, ap-
propriately illustrated, of the finds of an excava-
tion. Hypothesis testing is a valuable undertak-
ing, but it must be preceded by hypothesis for-
mulation, which in turn can only be undertaken
on the basis of data relating to the field in ques-
tion. Such data only become available, to allow
interpretation or hypothesis formation, when
they are published in sufficient detail that others
may become familiar with and hence use them.
The problem of collecting and presenting evi-
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dence that will prove useful in the future, allow-
ing the formulation and even testing of theories
not yet imagined, remains an unsolved one. At
what point does the publication and illustration
of yet further finds amount to no more than the
repetition of redundant data? This was a ques-
tion raised during our work by the enormous
bulk of sieved residue awaiting sorting; a mea-
sure of sampling inevitably imposed itself upon
the sieving project.

A necessary first step must certainly be the
publication of a representative selection of the
material found, which becomes an inescapable
duty at a site such as Sitagroi where the culture
sequence was unknown before we began and the
material assemblages were suspected only on the
basis of surface finds. We went to the site with
a number of problems, solved some and left oth-
ers unresolved. But it may well be that a more
lasting contribution than a list of hypotheses
either rejected or provisionally verified will be
the clear account of the material found, which is
here reported for the north Aegean area for the
first time.






2.

Development of the Project
Colin Renfrew

THE SITE

The general aims of the Sitagroi project may be
described as both historical and processual. A
key historical problem concerned the chronolog-
ical relationship between the cultures of the Ae-
gean and the Balkans. This could only be con-
vincingly resolved by establishing reliable strati-
graphic relationships in this important interme-
diate area of East Macedonia. Some of the pro-
cessual questions, notably those focusing on
change and hence requiring a diachronic per-
spective, likewise demanded a sound stratigraph-
ic sequence in order to yield a series of well-dat-
ed samples giving environmental as well as cul-
tural information. Other questions demanded a
contextual approach: the study of relationships
within structures of a single time period and be-
tween different sites of the same period.

The broad geographical factors described ear-
lier determined the choice of East Macedonia,
where material related to the copper age cul-
tures of Bulgaria and Romania—the Karanovo
VI, Gumelnitsa complex—could be found situat-
ed within the Aegean basin. Earlier site surveys
and my own fieldwork in 1965 showed the plain
of Drama to be richest in the relevant material,
notably in graphite-painted ware. Moreover, the
plain offered itself as a suitable subunit for envi-
ronmental study and for settlement survey.

The toumba near Sitagroi, which French
(1964:31) had termed “Photolivos’™ (a designa-
.tion followed during our first season and for the
marking of finds) seemed the most promising on

the basis of my 1965 sherd collection. It yielded
abundant material of Gumelnitsa type; and plain
wares with tunnel lugs resembling material of
the Macedonian early bronze age published by
Heurtley (1939), which should be later; and also
indications of an earlier phase, perhaps related
to the Bulgarian Veselinovo culture.

In the spring of 1968 I visited the site to nego-
tiate the purchase of land where excavation was
to take place. Under Greek law an excavation
permit is issued by the Greek Archaeological
Service only when the land to be excavated be-
longs to the state. When the land is in private
hands, the excavator must purchase the land and
transfer it to the state. Thus a tract of land was
purchased measuring 130 m east-west and 40 m
north-south and running westward from a point
east of the summit of the mound down to the
foot of the slope at the west, to a point close to
the bed of the Angitis River as it was prior to its
dredging in about 1939. This tract was chosen
since it would allow us to investigate a section of
the mound from the center to the perimeter.

The first excavation season began on July 16,
1968. The excavation base had been established
in the village of Sitagroi, and accommodations
were obtained in village houses available for
rent. The excavation workroom was established
(through the kindness of the headmaster of the
school) in an unoccupied building, formerly the
cookhouse, adjacent to the school. As the quan-

“tity of finds requiring storage increased, a large
- building designed for drying tobacco was rented
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as an apotheke, and further small rooms were
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Figure 2.1. Contour plan of the mound at Sitagroi (height in meters above sea level) showing the grid
of 10 m squares and the excavated areas. ‘
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rented for study of the faunal and botanical re-
mains and the processing of sieved residues.

Since the mound had been under cultivation
for several seasons, we thought it desirable to
derive the maximum information from surface
indications. The surface of our tract was there-
fore shallow-plowed, and a grid of 10-m squares
was set up. A surface collection was then taken
of all visible material (sherds, shells, bones, etc.).
The collection was made in 5-m squares within
the overall grid. It became clear at once that the
ceramic finds at the top of the site were predomi-
nantly of plain burnished ware, resembling
known material of the Macedonian early bronze
age. In squares ML and MM of the grid, abun-
dant Graphite-painted ware characteristic of the
Balkan chalcolithic complex was found.

A contour plan of the mound (fig. 2.1) was
prepared. It indicates the grid of 10-m squares,
orientated to lie along the major axis of the land
purchased. Grid north (in general, designation
north refers to grid north) was consequently, in
1969, 32° west of magnetic north (approximate-
ly 30° west of true north). An arbitrary origin,
square AA, was designated to the southwest of
the site, and 10-m squares were designated by a
two-letter code, the first letter indicating dis-
tance east and the second distance north from
the origin. The summit of the mound with its tri-
angulation column, at a height of 68 m above sea
level, lies in grid square OQ, approximately 9.0
m east and 5.5 m north of its southwest corner.

The land purchased by the Sitagroi project
runs 130 m east and 40 m north from the south-
west corner of square GL. It thus comprises
squares GL to SL, GM to SM, GN to SN, and GO
to SO.

EXCAVATION STRATEGY

The first objective was stratigraphic: to obtain as
full a record as possible of the culture sequence
represented by the site. The second was areal: to
undertake area excavations in levels of as many
phases as possible in order to locate structures
with their contents in situ.

- The strategy to fulfill the first objective was
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simple. First, a vertical sounding was to be exca-
vated from the summit of the mound down to
the natural soil at its base. The highest point of
the land acquired by the project lay in square
OO, and a stratigraphic sounding measuring 3 m
x 3 m was begun here. It was found convenient
to have a separate designation for excavation
trenches, such as soundings, which were not sim-
ply area excavations following the 10-m grid.
These trenches were given a designation pre-
fixed by the letter Z. The deep sounding was
therefore designated ZA.

The excavation of ZA was one of the major un-
dertakings of the first season, and it was com-
pleted before that season ended on August 30.
One could not, of course, assume that the record
it would give would be a complete one for the se-
quence of occupation at the site, but its 11-m
succession of levels was a valuable first indica-
tion of the stratigraphy.

In order to have a second and independent re-
cord of the stratigraphic sequence, deep sound-
ings were undertaken along a line running east-
west at the southernmost extreme of the proj-
ect’s land, that is, along the south side of squares
IL, JL, etc., up to OL (fig. 2.2; pl. II:1). Natural
soil was reached in squares JL. and KL, as it had
been in ZA. The later phases of the site were not
represented in the lower, more westerly trenches
but were better represented to the east in OL, al-
though even here materials of the late phase,
well seen in ZA, were missing.

It was hoped that the sequence of trenches
running up the mound would offer a sequence
against which that of ZA could be correlated,
and so indeed it proved. Of course, the assump-
tion is not warranted that a series of trenches
running up the slope of a tell gives an adequate
reflection of the stratigraphic succession at the
interior; many earlier tell excavations have been
justly criticized for acting on an a priori belief
that this must be so. However, at Sitagroi, the
levels of each major phase do in general run ap-
proximately horizontally (fig. 2.3), and the ZA
sequence correlates well with that from trenches
1L to OL. ‘

A major effort was made in the 1968 season to

‘ensure that the finds from these stratigraphic
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Figure 2.2. Axonometric view of the excavation area at Sitagroi indicating nomenclature of the excavated trenches.
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soundings, particularly the pottery, were rapidly
washed and studied. The study was a quantita-
~ tive one, based both on fabrics and shapes, and
it rapidly allowed a division of the sequence into
five major phases. The material resembling that
of the Balkan Gumelnitsa culture fell within
phase III. The division into phases, as well as the
absolute chronology, is discussed in chapter 7.
Phase V was subsequently subdivided into
phases Va and Vb.

In figure 2.3 the distribution of strata from
these five phases in different excavation areas of
the site is shown diagrammatically. The upper
part of the drawing shows a diagrammatic sec-
tion of the tell along the south side of squares IL
to SL, seen from the north, with the vertical scale
exaggerated by a factor of two. Vertical relation-
ships are accurately represented, and ZA is pro-
jected onto this line from its position some 40 m
to the north (trench ZG is within grid square
NL). The disposition of strata of the successive
phases, as defined by their ceramic contents, is
shown. In the lower part of the drawing the same
trenches are shown at a larger scale (which is
now the same vertically as horizontally). Their
horizontal positions are rearranged for the draw-
ing, but vertical relationships are accurately
maintained. This presents the structure of the
mound in an effective way. The stratigraphic ob-
jective was thus satisfactorily fulfilled.

The aim of recovering structural remains and
their associated materials over a fairly wide area
obviously required a sufficiently large horizontal
space to permit an area excavation. This could
only be obtained, in levels near the surface, at
the summit of the mound. The four 10-m
squares PN, PO, QN, and QO were therefore
opened, and their investigation occupied a large
proportion of the project’s resources during the
1968 and 1969 seasons. The remains of a long
house with apsidal end could be discerned in the

strata assigned to phase Vb. Beneath these a fur- .

ther, shorter, apse-ended house was found. It
had been destroyed by fire with its contents, and
the walls and floor were very clear. This Burnt
House of phase Va was the principal structure
recovered from the Sitagroi excavations.
Burials assignable to the first millennium AD
were found in graves cut into the levels of phase
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V in this area. They are described in chapter 8.
Two further areas near the summit, SL. and
ZH, were opened in order to expose more mate-
rial from phases IV and early V. In addition, a 4-
m square within RO was opened to provide bet-
ter stratigraphic control for phases IV and V.

To open fairly large expanses of earlier phases
without completely removing a deep overburden
of later material, it was necessary to move lower
down the mound, to levels indicated from the re-
sults of soundings in the narrow trenches at the
south side of squares KL and ML. Excavation
was therefore undertaken in squares MM and
ML to reveal levels pertaining to phase III, and
in squares KM and KL for levels in phase II. In
these areas it was difficult to recognize features
with sufficient facility to permit the coherent ex-
cavation of complete structures such as houses.
Indeed, we were only entirely successful in the
case of the Burnt House of phase Va, in square
PO, and it became clear that structures made of
pisé or tauf could only be recognized with ease
when they were burned. This point is further dis-
cussed below.

A third requirement was to obtain well-dated
samples for environmental and other studies,
and this was in part fulfilled by the strategy of
stratigraphic excavation described above. Differ-
ent collection techniques were required, how-
ever, for different classes of sample, and these
are discussed under the heading of ‘“Excavation
Procedure” which follows. Like the first objec-
tive, this one was amply fulfilled. The absolute
chronology was established by a long series of
radiocarbon dates, with samples from every
phase on the site. Considerable care was taken
with the collection of samples and the selection
of suitable and well-stratified material. The co-
operation of the radiocarbon: laboratories of
Berlin and of the British Museum was assured
through the collaboration of Dr. G. Kohl with
Dr. Hans Quitta, and Richard Burleigh, respec-
tively, and a measure of statistical control was
made possible by the dating of divided samples,
half going to each laboratory. The results, which

‘were promptly published (Renfrew 1971), are

presented in chapter 7,with the addition of two

‘unpublished analyses from the La Jolla labora-

tory, due to the kindness of Dr. Hans Suess.
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EXCAVATION PROCEDURE

- The grid layout has been described above, and
detailed information concerning the position of
individual squares and trenches is given in chap-
ter 8. Initially, the intention was to work in 10-m
squares, leaving a balk of 1 m at the north and
east sides and thus an excavated area 9 m square.
In some cases it was convenient to work within
a smaller area, and in such cases the 10-m square
was divided into four 5-m squares. These were
designated “a,” “b,” ““c,” and “‘d,” so that KLa
represented the southwestern quarter of square
KL, KLb the southeastern quarter, KLc the
northwestern quarter, and KLd the northeast-
ern. One-meter balks were again left at the north
and east sides so that the actual excavated area
was 4 m x 4 m in each case.

As referred to above, a series of trenches of
other dimensions was also excavated, designated
ZA, 7B, and so on; the prefix Z does not indicate
grid position but rather sounding (or other)
trench.

The essential principle of stratigraphic excava-
tion is of course to excavate in natural layers or
strata, which need not necessarily run horizon-
tally. This principle entails that later layers be re-
moved in their entirety before earlier ones are
begun, except when special procedures are be-
ing followed for a particular feature. Thus a pit
cutting into deeper levels will be excavated be-
fore any of those strata are removed, even
though they are much higher (in vertical posi-
tion) than most of the pit filling. At the same
time, it proved in some cases very difficult to rec-
ognize distinctions between layers, and it was oc-
casionally necessary to excavate in arbitrary lev-
els of between 5 cm and 10 cm in depth.

The basic recording unit for the site is the
stratigraphic layer within the relevant square or
trench. KLc layer 23, or ZA layer 57, are thus
specific stratigraphic units, recorded in the
trench supervisor’s notebook; pottery and bone
were recorded in this fashion, the layer number
being enclosed within a triangle on labels and in
marking finds. Every new excavated stratum,
however restricted in area and whether observed
or arbitrary, received a new level (layer) number.

DEVELOPMENT OF THE PROJECT

At the same time, a three-dimensional record-
ing system was used for structural features and
for finds in the category of “special find.” For
each excavated square, the datum point lies at its
southwest corner, and the three-position coordi-
nates refer to distance east of the peg x, distance
north from the peg x, and depth below an arbi-
trary point on the peg (whose depth below the
site datum was separately recorded). Such
depths within the trench were in practice mea-
sured using a version of the alfadi water level, the
builders’ level in common use in Greece whose
principal constituent part is a long length of flex-
ible transparent tubing.

Finds were divided in the field into four cate-
gories: pottery, bone (with shell), special finds
(generally artifacts of interest other than pot-
tery), and samples.

Each trench supervisor was assigned a unique
block of numbers for the numbering of special
finds. These numbers were retained in all subse-
quent processing and are used also in this publi-
cation. The pottery bags carried a pottery bag
number, in addition to the square designation
and level number, bags being numbered sequen-
tially for a given trench. This apparent redun-
dancy proved useful on a number of occasions,
and in addition it was convenient to distinguish
between the different pottery bags of single pro-
lific layers.

Three different sampling procedures were in
operation. First was the normal hand recovery of
bone, pottery, and special finds from the
trenches. To ensure some standardization, all
the soil was passed through a 3-cm mesh, al-
though inevitably most artifacts of so large a size
were recovered in the trench. Second, for every
excavated level in every trench, two large poly-
ethylene bags were filled with soil to be used for
flotation to recover plant materials. This result-
ed in a satisfactorily large number of samples of
botanical significance, discussed by J. M. Ren-
frew in volume 2. Third, a sieving project direct-
ed by Sebastian Payne was undertaken to experi-
ment with the efficiency of different recovery
methods and to yield samples of smaller objects

and materials. (Artifacts coming from sieving
.were indicated by ““s” following the square des-

ignation and level number.) Earlier, wet sieving
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during the Saliagos excavations (Evans and Ren-
frew 1968:10) suggested that it might be more
efficient to use the nearby Angitis River. Payne
supervised the excavation of a small sounding,
7B, immediately adjacent to trench ZA, and the
soil from this meticulously excavated strati-
graphic column was transported to the river,
placed in a container with narrow mesh (3 mm),
and agitated in the water until all but pebbles
and other residues had been washed away. This
procedure proved very valuable for certain cate-
gories of small objects. Environmental remains
were recovered in this way, as were small arti-
facts (beads, small figurine heads, a gold bead).

Payne has argued (1972, 1975) that the quan-
titative picture obtained for almost all categories
of object or material was significantly modified
by this procedure. This may not have been the
case for ceramic finds, and Dr. Sandor Bokonyi
did not feel it necessary to use the sieved re-
sidues for his study of the mammalian fauna. But
there is no doubt that for some classes of envi-
ronmental data, as well as for small artifacts, the
method was indispensable. As a result of our ex-
perience at Saliagos, Sitagroi, Quanterness in
Orkney (Renfrew 1979), and Phylakopi in Melos
(Cherry 1975), I regard water sieving of a sample
of appropriate size an essential adjunct to any
systematic excavation.

Each excavation area was under the immediate
control of a site supervisor, who generally had
an assistant. The actual digging was undertaken
by workmen from Sitagroi and Alistrati under
the general supervision of the foreman, Gianni
Papadopoulos, whose experience with excavat-
ing pisé structures at Nea Nikomedeia (where he
was excavation foreman) was of great value. Dig-
ging was with the hand pick (skalistiri), supple-
mented by trowel and knife, with the pickax in
use where very rapid digging was needed.

As reported below, a great problem was en-
countered in recognizing structures (house
walls, floors, etc.) before they had been entirely
dug away. Flat shovels, which had been used ef-
fectively by Dr. Robert Rodden at Nea Ni-
komedeia (inspired by Dutch excavations of
Bandkeramik settlements), did not overcome the
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problem; nor did spraying with water from a stir-
rup pump prove effective except on occasion for
bringing out colors in vertical sections.

One innovation, which did help greatly in rec-
ognizing features, was introduced late in the
1968 season. This was the randistiki michani, a
portable spraying machine used locally for
spraying tobacco and other crops with insecti-
cide. Powered by a small motor and carried on
the back, the machine projects air at high pres-
sure and velocity from a narrow nozzle. It was
this blowing action rather than the addition of
water as spray (which also helped on occasion)
that proved particularly effective. Differences in
soil texture, rather than of color, were rapidly
and effectively revealed in this way (pl. I1:2), and
the appliance proved an important addition to
the excavator’s tool kit. It did not, however, alto-
gether overcome the difficulties of recognizing
structures other than those that had been
burned, nor has this problem been solved in the
large area excavations of comparable sites in
Bulgaria, where the published structures were al-
most invariably destroyed by fire. This was cer-
tainly the situation at Nea Nikomedeia also,
where the house plans were most readily recov-
ered by the indentification of foundation
trenches and postholes and could only rarely be
recognized above the floor level through the
preservation of the pise walls.

At the conclusion of the excavation the deep
trenches were backfilled.

Mention should also be made of several
soundings undertaken for geomorphological
reasons at the periphery of the site in order bet-
ter to understand the formation of the tell.
These are reported in chapter 3.

ENVIRONMENTAL WORK

The sampling procedures described above yield-
ed a range of materials in addition to artifacts.
Bones and shells were routinely collected and
are the subject of reports by Bokonyi (chap. 5)

‘and Shackleton (vel. 2). Unworkéd stone was
‘routinely collected, examined by Dr. John E.
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Dixon, the excavation’s petrologist, and dis-
cussed in volume 2. ~

Carbonized plant remains were sought in eve-

" ry level by flotation of soil samples. In addition,
in numerous cases recognizable and collectable
deposits of carbonized grain or other plant re-
mains were found, and these were important for
J. M. Renfrew’s paleoethnobotanical work, as
well as for providing useful carbon samples. Car-
bonized wood was recovered in a number of
cases, and the samples taken have been the sub-
ject of special study by Rackham (app. A). The
sieving residues contained environmental data
under several further headings, and the special-
ist reports by Payne and his colleagues are ex-
pected in volume 2.

Two principal activities were undertaken be-
yond the immediate environment of the site (in
addition to the search for comparative botanical
material by J. M. Renfrew). The first of these, un-
dertaken by Turner and Greig, was the systemat-
ic search within the framework of our project for
localities suitable for pollen analysis. Naturally,
the most important of these were in the low-ly-
ing areas of the plain of Drama, one of them only
a couple of kilometers from the site itself. This
important work is discussed in chapter 4.

The second was a systematic site survey organ-
ized and carried out in the field mainly by Dr.
David Hardy, accompanied by Demetrios Chari-
skos as representative of the Greek Archaeologi-
cal Service. This was not an area-intensive survey
carried out by systematic field walking. Rather,
only two classes of site were sought (in addition
to visiting all previously recorded prehistoric
sites 1n the area). The first type was represented
by mounds, recognizable as low prominences
rising a meter or two above the plain. Several of
these proved of great interest. Second, among
the hill slopes surrounding the plain, promising
locations (thinking primarily in terms of defensi-
bility) were systematically visited with useful re-
sults. Other classes of site were overlooked in
the survey, which was exploratory rather than
comprehensive, but the results were certainly
enough to set our Sitagroi findings in a broader
context, at least in a preliminary way.
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THE STUDY OF THE MATERIAL

Almost all study of the material took place in the
field during the 1968 and 1969 seasons and in
the final study season in the summer of 1970.
One initial problem, inevitably, was presented by
the very large quantities of finds, particularly of
pottery and bone. ’

Pottery was washed within one or two days of
its excavation, and as soon as practicable was
strewn by the vase mender in order to detect
joins. Each batch of pottery (that is, each unit
representing the contents of one layer in a given
excavation trench) was weighed as the first step
in a quantitative procedure that followed Evans’s
procedure at Saliagos (Evans and Renfrew
1968). In trenches selected for quantitative treat-
ment (which included the stratigraphic sound-
ings ZA, JL, KL, and ML) the pottery from each
unit was strewn and sorted into fabrics and
shapes following a classification developed early
in the 1968 excavation season. This procedure
was undertaken by Keighley, assisted by R.
Howell, Drs. Graeme Barker, R.K. Evans, and A.
Sherratt. To establish some uniformity of crite-
ria, I personally inspected each unit, making de-
cisions (sometimes of a somewhat arbitrary na-
ture) about the ascription of individual pieces.
The different categories were then counted. The
results, notably for ZA, were synthesized by
Keighley (Marriott 1969). This activity, which for
ZA was completed during the 1968 season, pro-
vided the principal basis for the division of the
sequence at the site into phases.

The pottery was then divided for more special-
ized study,-and the report on phases I and II was
undertaken by Keighley (chap. 11), for phase III
by Evans (chap. 12), and for phases IV and V by
Sherratt (chap. 13).

The bone recovered was brushed and stored
for subsequent study by Bokonyi, aided by
Charles Schwartz. The soil samples for flotation
were processed and the residues studied by J. M.
Renfrew, as indicated above.

In three cases samples for study were ex-
ported from Greece, with the permission of the
Greek Archaeological Service. The metal objects
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and slag residues were studied in the field by
Slater, and small samples were selected by her
for further laboratory study. Stone samples and
thin-sections of pottery for petrological exami-
nation were taken in the field by Dixon, using a
portable saw. Technological aspects of the man-
ufacture of the Sitagroi pottery were the subject
of special study by Gardner, and small samples
were taken by her for study at the University of
California, Los Angeles (Gardner 1979).

Other categories of artifact were the subject of
specialist examination. The lithic artifacts were
studied microscopically in the field for indica-
tions of use-wear by Dr. Ruth Tringham. Elster
studied the cult vessels. Gimbutas studied the fig-
urines, and a number of these were the subject
of special photography by Kalman Konya. In
general, the photographs of finds as well as most
of those on site were taken by Peter Morley, and
the pottery and objects were drawn at Sitagroi by
Gayle Wever and Daphne Hart.

The field study of the material was completed
in the 1970 summer season. It was not practica-
ble to keep all the pottery found. The feature
sherds were therefore retained, together with all
the pottery from ZA, in order to give a repre-
sentative sample of the whole. The remaining
sherds were discarded, being placed at the bot-
tom of ZA prior to back filling. The remaining
pottery, all bone, and all the special finds, to-
gether with the material from the site survey,
were placed in the custody of the Greek Archae-
ological Service at the Philippoi Museum in
1970, and a selection of the material is there on
display.

SUMMARY OF THE SITAGROI
PHASE SEQUENCE

One important result of the 1968 season was the
division of the Sitagroi sequence into five phases
or periods, the latest of which was subsequently
subdivided (table 2.1). This division, extrapolat-
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Table 2.1. Summary of Phase Divisions

Approximate

. calendar

Phase ZA levels Other areas relevant  date BC
Vb 2-10 PO, PN, QN, ROc 2700 - 2200

+ (Long House)

14
Va 15 - 20 PO, PN, QO, QN, " 3100 - 2700

+ ROc (Burnt House)

11 -13

v 21 - 32 MM, SL/ZE, ROc¢, ZH 3500 - 3100
111 38 -49 ML, MM, ZE, ZG, Z] 4600 - 3500
1I 50 - 59 KL, ML, KM, ZE, ZG 5200 - 4600
1 60 - 77 1L, JL, KL 5500 - 5200

ed from the stratigraphy of the deep sounding
ZA and from the sherd count made of the pot-
tery from it (see chap. 7), allowed us to synchro-
nize material from other areas of the mound
(which were not, of course, directly linked strati-
graphically with ZA), within these broad periods.
These divisions thén served as a broad chrono-
logical framework for the other sites in the plain
of Drama, whose occupation could be approxi-
mately dated by means of the surface finds.

The divisions were similarly useful in offering
a broad chronological framework for the envi-
ronmental data considered in chapters 3, 4, and
5, and in volume 2. Of course, for some pur-
poses it would have been desirable to use the
unextrapolated chronology offered by the ZA
stratigraphic sequence itself. As explained in
chapter 7, however, this would not have permit-
ted reliablé comparison with the other areas, as
the ZA pottery alone did not reveal sufficiently
the variability within each phase. Moreover, for
the environmental data it was necessary in some
cases to amalgamate the finds from several suc-
cessive strata to achieve a sample large enough
for meaningful discussion. This amalgamation
could most conveniently take place on the basis
of these same phase divisions. '




3.

Geomorphological Studies
Donald A. Davidson

with a contribution by Barry Thomas

GEOMORPHOLOGY AND PREHISTORIC
SETTLEMENT!

The plain of Drama is a striking topographical
feature. The immediate impression at the crest
of the ridge behind Kavalla is of a flat plain
abruptly encircled by rather spectacular moun-
tains—the crystalline mountains of Menokion
and Falakron to the north and northwest and
Pangaion to the southwest. The plain is a lime-
stone-floored graben which has sunk relative to
the surrounding uplands (fig. 3.1). It is roughly
ellipsoidal in shape, the longer axis being about
50 km, aligned northwest to southeast, and the
maximum width about 15 km. The altitude of the
plain is about 50 to 80 m, but the fringing alluvi-
al fans rise to over 200 m above sea level.

The plain lies within the drainage basin of the
Angitis River which enters the plain by a spectac-
ular spring. The source of water for this spring
is the Kato Nevrokopion basin. The Angitis exits
west from the plain through a dramatic gorge;
other tributaries join the river near the entrance
to this gorge. The drainage of the plain was
greatly altered during the interwar years when
population resettlement took place. The rivers
were partly canalized, an irrigation system was
constructed, and the malarial marsh and lakes
were drained (British Naval Intelligence Division
1944-1945).

One can only analyze the terrain of an area if
significant characteristics of the terrain are.rec-
-ognized. Terrain can be defined as the sum of

the form, soil, and water characteristics of an
area. Immediately, certain problems are evident
if the objective is to recognize terrain types con-
sidered to have been of significance to prehistor-
ic communities (Davidson 1972). Recognition of
terrain elements which were of behavioral signif-
icance to people in the past is very difficult; cer-
tain assumptions must first be stated. Access to
a dependable water supply was of undoubted im-
portance to prehistoric settlements, yet sites
subject to flooding would have been avoided. If
the people who occupied the tells on the plain of
Drama were peaceful, primitive farmers, then it
can be suggested that land easy to clear and
work would have been an attraction. Thus a ter-
rain analysis of the plain of Drama relevant to
prehistoric settlement ought both to establish
hydrological characteristics of the area and de-
limit areas of different land capability.

The geomorphological map (fig. 3.2) is a ter-
rain inventory describing these terrain character-
istics and was compiled as a result of interpreta-
tion of aerial photographs and field survey.? Five
terrain types are distinguished on this geomor-
phological map.

FOOTHILLS. Foothills surround the plain and
merge into the mountains which rise to over
2,000 m. The lower limit of these foothills,
whose pattern and character are strongly influ-
enced by faulting, is marked by the junction with

" alluvial fans. The distribution of foothills can be

- seen to reflect the fault pattern, while in certain
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Figure 3.1. Geological cross-section (northeast to southwest) across the old lake of Philippoi, plain of Drama.

localities distinct inward-facing fault escarp-
ments are evident (pl. I.1). The slopes of the
foothills are steep and inhospitable with thin,
rubbly, poorly developed soils; the lowermost
parts of the foothills are mantled with angular
scree, while further upslope rock outcrops and
scree chutes are common. Active gullying is a
very real process, especially in the northwest.
Only the gorge area of the Angitis is distinctly
different from the other foothills. There is a ma-
jor fault escarpment (not in the study area)
about 8 km southeast of and running parallel to
the gorge. Many fans debouch from this escarp-
ment, and since the area of the gorge has been
uplifted relative to the plain, the streams from
these fans have dissected this zone. On the foot-
hills, surface water is completely absent; sporad-
ic streams function only after rainfall.

ALLUVIAL FANS. The geomorphology of the
plain is dominated by a complex, coalescing se-
ries of alluvial fans which are most extensive in
the north and northwest and of limited extent in
the south. The distribution of these fans is illus-
trated in figure 3.2; the dot shading increases in
density in the upper parts of fans to indicate the
steeper angle of slope and the concomitant
coarser texture of material.

These fans tend to slope from a maximum of
5° toward the center of the plain. The areal ex-
tent of the fans is a reflection of the size of the

catchment basins. In Death Valley, California, an

area physically analogous to the plain of Drama
in terms of tectonic structure, relief, and alluvial
fans, the size relationship between fan and catch-
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ment basin has been shown to be a power func-
tion (Hooke 1968). In general, the composition
of the fans grades from poorly sorted, stratified,
heterogeneous material, even in cobble size? at
the fan-head (pl. III), to stratified sands at the
foot of the fans. Inspection of material is difficult
since the fans are usually cemented by lime.

In detail, the fans are complex in themselves
since entrenchment of the larger fans is com-
mon. A secondary fan frequently debouches
from the fan-head trench in the primary fan; the
incision slopes of the trench are indicated in fig-
ure 3.2. Fans which have incised channels on
their upper parts are most common along the
northern side of the plain, while the fan which
debouches from the Xeropotamos catchment ba-
sin in the northeast is the largest and most intri-
cate on the plain. The two remnants of the pri-
mary fan, between which is located a large sec-
ondary fan, are heavily dissected by old incised
channels. The Xeropotamos River flows across
this secondary fan and past the Dhoxaton tell.

Many old channels are discernible on the fans
from the aerial photographs, yet surface water is
absent on the fans for most of the year since
many channels function only in winter. Springs
are quite common toward the foot of the fans
and are also found where underground streams
in the limestone emerge at the surface of fans.

OTHER ALLUVIAL AREAS. Alluvial areas flank the
major streams, and an extensive area of alluvium
is also found in the southeastern area of the
plain associated with the former lake of Philip-
poi. The lacustrine and riverine alluvia vary from
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sands to clay. A small alluvial area occurs along
the streams in the extreme southwest at the Nea
Baphra tell.

LOWLAND LIMESTONE AREA. In the center of the
plain is a virtually flat area which has largely es-
caped burial by alluvial fans. Exposures of the
underlying bedrock are few; a soft white lime-
stone was located at the base of the deep sound-
ing of Sitagroi tell, and this limestone was over-
laid by about a meter of clay derived from weath-
ering of the underlying limestone. A soil expo-
sure immediately to the west of Sitagroi reveals
decomposed limestone within half a meter of the
surface. The texture of the top horizon of the ex-
posure is clay;* the particle size distribution of a
sample from this top horizon is illustrated in fig-
ure 3.8, labeled terra rossa. The soils in this low-
land limestone area which are derived from
weathered limestone appear as variants of terra
rossa as defined by Kubiena (1953); these range
in color from light to dark reddish-browns, gen-
erally with a very fine (clay, clay loam) surface
texture, The depth of soils varies greatly, as is
characteristic of soils developed on limestone.
Occasionally, plowing brings limestone cobbles
and boulders to the surface.

PEAT AND MARSHLAND. An extensive area of peat
occurs in the southwestern part of the plain.
Wijmstra (1969) has shown that the uppermost
30 m of this peat contain a pollen record
through to the last interglacial, and the geologi-
cal cross-section (fig. 3.1) illustrates an alterna-
tion of peat and alluvia to a depth of 170 m. The
extent of marshland in 1916 1s shown in figure
3.2. At that date two lakes also were present in
this area, but these were drained in the interwar
years and a system of drainage ditches was con-
structed.

ALLUVIAL CHRONOLOGY

Before discussing the prehistoric settlement pat-
tern in its relation to terrain types, consideration
must be given to the age of the alluvial deposits.
" Most of the alluvial fans were in existence before
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middle neolithic times (ca. 4600-4100 bc in ra-
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diocarbon years). The primary alluvial fans on
the plain seem similar in form and material to
the Red Beds of Epirus (Dakaris et al. 1964;
Higgs and Vita-Finzi 1966). Higgs and Vita-Finzi
related these beds to erosion on hills and resul-
tant valley aggradation during the last glaciation.
Dating of the fans in the plain of Drama is diffi-
cult, and certain observations can only be made
with reference to the distribution of tells. Some
of the tells are situated on alluvial fans, and
clearly the fans are older than the tells—for ex-
ample, the tell at Kalambaki and the large prima-
ry fan. Dhoxaton tell, located on the secondary
fan, is asymmetric in profile because it was un-
dercut by the river at a later stage. Thus the pri-
mary fans were formed before the settlement pe-
riod, though some of the secondary fans were
still in active evolution during or after the period
of prehistoric settlement. A discussion of soil
erosion in Greece during the later prehistoric
period is given by Davidson (1980).

In contrast to the alluvial fans, most of the oth-
er areas of alluvium seem younger than the tells.
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Figure 3.4. Situation of the tell at Sitagroi.



The tell at Sitagroi is situated at the junction of
the lowland limestone area with the alluvium
flanking the Angitis River (fig. 3.4). The general

lineation to this junction, especially to the north-

west, suggests that it may be controlled by a
fault. The edge of the lowland limestone is
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Figure 3.5. Alluvial stratigraphy below the tell at Megalo-
kampos.

marked by a convex slope break or change giving
way to a slope of about 3-5° down to the river
terrace where the Angitis is incised into the allu-
vium to a depth of about 5.5 m. The alluvium
consists of a well-stratified series of deposits
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ranging in texture from clay to pebbles in a sand -

matrix. Part of the course of the Angitis as shown
on figure 3.4 has been straightened in recent
times, and this may account for the short aban-
doned channels near the site. There is also the

possibility that a spring once existed at the slope
change between the alluvium and the limestone
area a few hundred meters northwest of the site.
The important point about the alluvial stratigra-
phy is that a stratum about 2.5 m above the river
contains classical sherds, dating to around 300
BC. The conclusion must be that the alluvium,
at least this stratum and above, is much younger
than the tells.

Farther upstream from the tell at Sitagroi is
the tell at Megalokampos, situated on alluvial de-
posits. The Angitis River is actively undercutting
this tell to reveal a section of the underlying ma-
terial (fig. 3.5). The obvious conclusion is that
the alluvium is older than the cultural deposits.
There is thus the problem that there is alluvium
at Sitagroi which is younger than the tell, while
at Megalokampos this young alluvium is absent.
One explanation for such an apparent contradic-
tion in evidence is that the alluvium below the
tell at Megalokampos is a down-faulted remnant
of an alluvial fan. The existence of a fault to the
east of the site has already been noted; the tell
is also near the fans on the northern part of the
plain. Other hypotheses are also possible: slow
aggradation may have taken place.from before
the fourth millennium BC to after 300 BC, or
one or more cut-and-fill sequences may have in-
tervened between these two dates. Older alluvi-
um at Sitagroi occurs below colluvial deposits
from the tell; this alluvium may be contempora-
neous with the alluvium below Megalokampos
tell where younger alluvium has never been de-
posited or has been deposited and removed. In
general, the contrast between the Older and
Younger Fill of Vita-Finzi (1964, 1969) and
Higgs and Vita-Finzi (1966) is illustrated in the
plain of Drama.

Figure 3.6 describes the distribution of alluvi-
um according to age. The apparent anomaly of
the tell at Megalokampos is explained in the pre-
ceding discussion. The important point to
emerge is that tell sites could have been com-
pletely removed on the areas of younger alluvi-
um and on the secondary fans; the sites at Mega-
lokampos and Dhoxaton have only been partially
eroded. Sites on the old lake area may have been

buried by recent alluvium.
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Figure 3.6. Distribution of alluvium and organic deposits in the plain of Drama.

DISTRIBUTION OF TELLS

Of the eighteen tells on the plain, thirteen are
situated on alluvium, three on the lowland lime-
stone area, one (Drama) at the junction of these
areas, and one (Xeropotamos) at the base of the
foothills. The tells on alluvium tend to be locat-
ed on the middle and lower parts of large alluvial
fans where the slope is less than 1°. The major
exceptions to this pattern are the tells at Kalli-
phytos Depo and Kalliphytos. On the middle and
lower parts of the fans the alluvium is better
sorted and finer—predominantly sands and silts.
Soil moisture conditions are also more favorable
to plant growth in these lower areas. Hence,
these sections of the fans offered attractive areas
for primitive cultivation from the point of view
of suitable soil and moisture conditions. The
present land-use pattern also reflects variations
in land workability on different parts of the fans:
the upper reaches tend to be utilized for grazing
or left as waste.

All the tells on the lowland limestone area are
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situated on its margins and close to alluvial ter-
races. The soil on the limestone is fine in tex-
ture, productive but less easily worked than allu-
vial soil. Therefore, it can be suggested that the
alluvial areas along the river were agriculturally
attractive, though the neighboring limestone
area offered dry sites, free from floods. The type
of alluvial terrace land contemporaneous with
prehistoric settlement is unknown since the pres-
ent terrace is of historical age. During the prehis-
toric settlement period, the streams had a histo-
ry of alternating deposition and erosion. At cer-
tain phases, soil-water relationships on an alluvi-
al area would have resulted in land favorable to
primitive methods of cultivation. At other phases
the alluvium may have constituted an extensive
area of marshes of contrasting resource value.
Until very recently, water for most villages on
the plain came only from wells or springs. No di-
rect evidence of water sources for the prehistoric
settlements is available. Since the tells were per-

‘manent settlements accommodating perhaps
“several family groups, a reliable and accessible




water supply must have been associated with
each site. The association of river land and sites
can be noted, and one possibility is that water
was extracted from the rivers. Another possibil-
ity is that sites made use of springs; today three
tells have a spring nearby. During the early set-
tlement period the plain was forested (see chap.
4; and Wijmstra 1969); surface runoff must have
been relatively less than it is today. Infiltration,
however, must have been greater and springs
would have been more common, occurring near
the base of the foothills, toward the foot of the
fans, and on the lowland limestone area.

Consideration of the prehistoric settlement in
relation to the terrain of the plain of Drama sug-
gests a preference for particular alluvial areas,
the general pattern of prehistoric settlement
evolving where light alluvial soils and a good wa-
ter supply were coincident.

EVOLUTION OF THE TELL AT
SITAGROI

The question of how a tell about 11 m in depth
and about 180 m in diameter is formed presents
a major problem and has been discussed by Da-
vidson (1973, 1976). It is clear that many proc-
esses of formation were in operation during the
approximately 2,700 years of occupation and
that the tell has also been subjected to severe
modification since the abandonment of the site.
A specific problem is the formation of thick stra-
ta of “soil” between the distinct concentrations
of floor levels. To tackle the problem of tell evo-
lution, two approaches were adopted: examina-
tion of the stratigraphy with special reference to
the junction of the terrace with the tell, and anal-
ysis of soil samples taken from the ZA deep
sounding.

Stratigraphy (by. Barry Thomas)

Soundings ZF, ZK, ZC, IL, ML, and ZL were
used to construct a section along line L of the 10
m planning grid. (fig. 2.2) Within each sounding
various horizons were recognized on the basis of
boundaries, color, texture, structure, sherds,
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and secondary minerals. The main stratigraphic
divisions recognized between ZF and IL are
shown in figure 3.3a. Figure 3.3b is a generalized
interpretation of the stratigraphy on the flanks of
the tell. A relative chronology of twelve phases
is proposed:

1. Faulting of the limestone in the western
part of the section, suggested from the aer-
ial photographs; limestone weathering to a
dark gray clay; the formation of the palaeo-
sol. '

2. Angitis River, fault-guided, cuts broad val-
ley in the limestone.

3. Extensive deposition of coarse sand by the
Angitis, probably with greater discharge

~ than at present.

4. Continuing deposition; brown clay suc-
ceeds sand; perhaps the main channel mov-
ing laterally westward or a fall in stream ve-
locity.

5. Renewed but weak down-cutting by the An-
gitis. The stream may have been braided,
accounting for the small cross-sectional
area of the channel between ZK and ZC at
this phase and the deposition of the sand
bar in ZK.

6. Foundation of the tell separated from the
river by a bluff 3 m high, cut into lime-
stone. The flood plain was probably
marshy, and at certain times there may
have been no terraces of well-drained land.

7. Accelerated erosion of the tell by wash and
creep. The amount of material removed
can be estimated by an attempt to recon-
struct the accumulation at the base of the
tell from the section along grid line L.
Since the slope of the top of the colluvium
can be defined within narrow limits but the
nature of the riverbed is not known beyond
ZF, only likely maximum and minimum val-
ues for the total accumulation at this phase
are possible. These values suggest that ero-
sion removed a mass of material from the
western side, equivalent to between 8%
and 14% of the present mass of the tell in
situ. It is not possible to attribute erosion
on the eastern margin to specific phases.
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8. Incision by the river into the colluvium and
brown clay. '
9. Aggradation fills channel in classical times
~ with silts and silty loams. A small amount
of colluvium removed, probably when river
is in flood.
10. Colluvium again trimmed by river.
11. Deep incision (about 5.5 m) by the river to
the west of the section.
12, Accelerated erosion of material from the
tell, deposited at the base, but not reaching
the river.

The alluvial stratigraphy confirms that some
alluvium postdates the tell by a considerable pe-
riod. As at Megalokampos, there is also alluvium
‘which predates the tell. There is no evidence for
accelerated erosion during occupation of the tell
since no colluvium characterized by sherds of a
particular phase or phases is present. The large
amount of material removed from the tell is a
measure of how the tell was modified in form.

A speculative reconstruction of the form of the
tell at abandonment can be made from the sec-
tion by returning upslope the material accumu-
lated at the base, including material since re-
moved by the river. The accelerated erosion of
phase 7 again requires a maximum and mini-
mum estimate; erosion at phase 12 can be more
accurately defined. Tell material was not laid
down in situ to the west of the limestone bluff,
and thus the total colluvial deposit to the west is
the product of the decline of the slope above the
bluff. Assuming that the height of the tell has not
appreciably decreased, the total mass at the base
represents an angle of between 25° (maximum)
and 18° (minimum) for the western side of the
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tell at abandonment, compared with 7.5° at
present. Assuming an 18° minimum slope on the

eastern side and the colluvium returned upslope,

it is suggested that the top was formerly about
33 m more extensive along the line of section
(fig. 3.3). A similar reconstruction all around the
tell gives an area of 1.5 ha for the gently sloping
top at abandonment, compared with 0.62 ha at
present.

Soil Analysis: Methods and Results

Soil samples were collected from apparently ho-
mogeneous layers between occupation levels.
Sampling points were chosen subjectively, but
the number of points was proportional to the
thickness of the layers. Samples of between 700
and 800 g were extracted from 10 cm x 5 cm
sample quadrats on the face of the ZA section.
Only the material which passed through a 2 mm
sieve was used for particle size analysis (by Da-
vidson), total phosphate (by Macaulay Institute
for Soil Research), and organic matter determi-
nations (by Thomas). This was necessary in or-
der to remove the larger fragments of pottery.
Particle size analysis was carried out to describe
variation in material through the tell; organic
matter and total phosphate content were mea-
sured to reveal occupation levels not recogniz-
able by archaeological techniques. Total phos-
phate analysis is especially useful because phos-
phate is readily “fixed,” especially in a carbon-
ate-rich medium (Cornwall 1958). This type of
test has been used in archaeology to recognize
settlement sites (for example, Lutz 1951; Daun-
cey 1952; Dietz 1957; Cook and Heizer 1965).
The hydrometer method of particle size analy-

Table 3.1. Comparison of Results of Particle Size Analysis

Fine and Coarse and Fine and Coarse and Percent loss
Clay very fine silt medium silt very fine sand  medium sand on pre-
Sample - 8-10 ¢ 6-8 ¢ 4-6 ¢ 2-4 ¢ 0-2 ¢ treatment
37a 19 (18) 19 (16) 27 (27) 26 (32) 7 (6) 38
37b 19 (18) 18 (16) 28 (27) 26 (31) 7 (7) 38
32 28 (12) 23 (33) 24 (24) 18 (23) 6 (7) ‘ 42
30 » 24 (13) 21 (24) ) 23 (28) 23 (27) 8 (7 37

*Note: Results expressed as percentages. Figures in parentheses indicate results after pretreatment.
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sis was used (British Standard 1377, 1967), but
several important modifications were made. The
complete sample was placed in the sedimenta-
tion cylinder following the method of the Ameri-
can Society for Testing Materials (1961); also, a
plunger was used to obtain dispersion in the cyl-
inder, and a density of 2.65 mg ml! was assumed
(Day 1956). Pretreatment of the samples pre-
sented problems, especially because of lime ce-
mentation. Three samples (nos. 37, 32, and 30)
were analyzed with and without pretreatment of
100 ml 30% HCI; analysis of sample 37 was car-
ried out twice. Pretreatment losses of 38% were
obtained twice for sample 87, while losses of
87% and 42% were recorded for samples 30 and
32, respectively. The results are presented in ta-
ble 3.1.

Both methods on sample 37 proved to be in-
ternally consistent with differences of only =+
1%. The effect of pretreatment on sample 37
was to decrease the fine and very fine silt content
and to increase the fine and very fine sand con-
tent. In contrast, pretreatment of samples 32 and
30 resulted in a halving of the clay content and
increases in the fine and very fine silt and the
fine and very fine sand. Because of these varying
results and the high pretreatment losses, all the
samples were again analyzed, but without pre-
treatment. The problem was further complicated
by the fact that many primary particles were
limestone. Day (1966) and Cornwall (personal
communication) both agree that a high carbon-
ate content does not invalidate the analysis, pro-
vided flocculation of the suspension does not
take place.

Determination of the organic matter content
was by titration (British Standard 1377, 1967);
the organic matter of each sample was deter-
mined twice and the mean taken. The results
from the total phosphate analyses are presented
as mg 100g !,

The results from all the soil analyses are plot-

ted in figure 8.7 opposite the corresponding

sampling points of the ZA section.

Discussion

In order to examine the origin of the soil be-
tween the. floor levels, consideration must first
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be given to the type of building material used.
Possible local sources were river alluvium or the
clay-rich terra rossa material overlying the lime-
stone. A sample of the wall of the Burnt House
(phase Va) was subjected to particle size analysis
(fig. 3.8). The surprising result is the low clay
content (22%) and the high silt (41%) and sand
(87%) contents. The particle size distribution of
sample 15 is also seen in figure 3.8 showing that
the distribution is very similar to that of the
Burnt House sample. The implication of this ob-
servation is that the material between floor levels
is similar to the wall material in particle size dis-
tribution. It can thus be inferred that the 1.5 m
of material between floors (levels 32 and 41) are
the result of the disintegration of walls.

The low clay content of the Burnt House wall
means that cohesion of the material must have
been poor, necessitating the frequent rebuilding
of walls. Such a hypothesis is in accord with the
observations on the origins of the thick material
between certain floor levels.

Two other particle size distributions are in-
cluded in figure 3.8. A sample from the topsoil
of the terra rossa soil exposure near Sitagroi is
marked by a high clay content. The particle size
distribution of this sample is markedly different
from the Burnt House sample, implying that ma-
terial from the area of terra rossa soils was not
used for wall construction. The particle size dis-
tribution of an alluvial sample, collected from
the uppermost alluvial stratum exposed by the
Angitis River beside the tell, is more similar to
the sample of the Burnt House. The alluvium is
much younger than the site, and it can be sug-
gested as typical of a fine alluvial deposit—per-
haps similar in particle size distribution to that
which existed during the period of occupation of
the site. The conclusion which thus emerges is
that river alluvium was most likely the building
material; it had the advantage of local availability
but the disadvantage that houses required fre-
quent rebuilding.

The clay content of samples 1 to 13 is greater
than that of samples 14 to 37. The clay content
of the lowest three samples rises abruptly to
64 %, a reflection of the chemical weathering of
the limestone. Local irregularities in this general
trend are apparent: samples 22 and 15 have less
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clay than other local samples, while sample 9 is
marked by a high clay content. The general
trend of the fine and very fine silt content is a de-
crease with depth: samples 31, 32, and 33 are
marked by a higher content of this fraction. A
similar trend is evident with the medium and
coarse silt, with only sample 28 a major excep-
tion. A more complex pattern can be observed
with variation in fine and very fine sand. Samples
35, 36, and 37 and samples 15-22 contain more
than 15% of this fraction while other samples
generally contain less than 15%. No trend can
be noted in coarse and medium sand.

The striking characteristic of the total phos-
phate analyses is the variability in the values, a
result also reported from sites in Mexico (Cook
and Heizer 1965). Even with this variability there
is a suggestion of a slight general decrease in
phosphate content with depth. The inference
from this result is that the occupation of the tell
increased in intensity with time, possibly owing
to a steadily increasing population or to a ten-
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dency for greater numbers of livestock to be en-
closed on the tell. Organic matter content ap-
pears also to decrease with depth, but again
there are departures from this trend. The most
marked variations in organic matter occur be-
tween the uppermost twelve soil samples. The
trend in organic matter may be a reflection of in-
creasing oxidation and occupation with time.

It is difficult to explain the various trends and
anomalies in particle size, total phosphate, and
organic matter. It is more relevant to select cer-
tain observations which appear to offer evidence
on the evolution of the tell. Examination of the
total phosphate results is the most rewarding
(fig. 3.7), but first, consideration must be given
to the total phosphate content of “natural” soil
in the local area. Three soil samples from the
terra rossa soil exposure were analyzed for total
phosphate; these samples were collected at
depths of 4, 30, and 60 cm from the surface and
yielded total phosphate values of 104, 104, and
134 mg 100g ! respectively. These values may be
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excessively low since terra rossa, if mature, is de-
calcified and thus may have lost phosphorus.
- Apostalakis and Douka (1970) report phosphate
“values for another area in northern Greece.
Practically all their phosphate values for soils de-
veloped on different bedrocks and under differ-
ent vegetation covers are less than 400 mg 100g-!.
It can thus be suggested that soil in the plain of
Drama which contains more than 400 mg 100g"!
total phosphate has been subject to occupation.
The complete ZA section was thus produced by
occupation of the tell; it can even be suggested
that the meter of “sterile” clay at the base of the
section has sufficient total phosphate to reveal
human occupation in that layer, though lime-
stone fragments could also cause a high phos-
phate measure. There are virtually no archaeo-
logical features such as walls or floors docu-
menting occupation between levels 41 and 33,
but the total phosphate values from the samples
suggest that the tell was not abandoned during
the formation of this layer. A similar argument
can be presented for the other thick layers be-
tween occupation levels. The variation in phos-
phate content could not have occurred by the
normal processes of weathering and transloca-
tion of soil components, an argument also used
by Cook and Heizer (1965) in explaining the for-
mation of Mexican mounds by human effort.

It is interesting to note that about one-half
meter to the north of soil sample point 9 is a
concentration of large sherds. High total phos-
phate and clay contents were obtained for sam-
ple 9; thus a very distinct occupation level is re-
vealed by these results while the only archaeo-
logical record is an occurrence of sherds. The
particular advantage of total phosphate analysis
is the indication of occupation. The recognition
of floor levels by archaeological techniques
alone can present a misleading view of the occu-
pation of a site.

The results from the phosphate analyses indi-
cate that the tell increased in height because of
occupation, which is to be expected. The next
problem is to establish whether the tell was occu-
pied continuously during its long history or if
phases of abandonment occurred. It has already
been observed that there is a change in the clay
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content trend between samples 13 and 14, and
such change coincides with the transition from
phase II to phase III. Other trends in most of the
particle size fractions (fig. 3.7) suggest that a
comparison of the particle size distributions
might reveal a coincidence between some parti-
cle size groups and occupation phases.

One method of comparing particle size distri-
butions is to fit curves mathematically to the size
grades for each sample and then to examine the
equations. The adopted method was based on
the system of curves described by Elderton and
Johnson (1969), and the computer program writ-
ten by Dawson (1972) was used. Each sample
was tested for several types of curve, but it was
found that a Pearson Type I frequency curve fit-
ted in every case. The equation for this type of
curve (Elderton and Johnson 1969) is as follows:

X
_) m,
)

The results can be examined by comparing the
coefficients of the equations in particular m,, m,,
a,, and a,. The coefficient y, was ignored. In ef-
fect, the form of the curve is summarized by
these coefficients. For example, if m, and m, are
approximately equal, the curve is nearly symmet-
rical (Elderton and Johnson 1969).

An attempt was made to recognize particle
size groups on the basis of variability in m,, m,,
a,, and a,. These groups are labeled A to G in fig-
ure 3.9. For example, the results from samples
17-21 inclusive seem very similar and have been
grouped as D. The distinctions between certain
groups are not very clear and these are indicated
by broken vertical lines. The interesting result is
that a certain degree of coincidence can be rec-
ognized between particle size groups and the oc-
cupation phases. Group A coincides with the
weathered material at the base of the section,
group B approximately with phases I and II,
groups C and D approximately with phase III,
group E roughly with phases IV and Va, and G
and F roughly with phase Vb.

It has been argued that the material on the tell
was derived from a local alluvial source. Thus a

y=y, (1+3)™ (1-

change in tell material could reflect a lateral
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Figure 3.9. Particle-size groups for soil samples from Sitagroi: variation in coefficients {(m,, m,, a,, a,) of

the equation for the Pearson Type I frequency curve.

change in alluvial source or a break in time and
the utilization of a new alluvial source. The dy-
namic nature of the Angitis has already been in-
dicated by the alluvial stratigraphy. The coinci-
dence of particle size group B with phases I and
IT suggests that little change took place in the al-
luvial source for building material during these
phases. The changes from phase II to III, III to
IV, and Va to Vb are to varying extents paral-
leled with changes in particle size groups. In oth-
er words, new alluvial sources were utilized as
occupation phases changed. The influx of new
techniques and ideas may have encouraged the
exploitation of a new alluvial source; another ex-
planation, however, is that the changes from
phase II to III, III to IV, and Va to Vb were asso-
ciated with abandonment of the site. Particle size
groups G and D, and F and G, in occupation
phases III and Vb, respectively, can be interpret-
ed in a similar way, indicating either changes in
source of alluvial building material or abandon-
ment phases. There is little evidence to support

either of these hypotheses, and it can only be
suggested that the differences between certain
occupation phases may result from abandon-
ment while the differences within occupation
phases may reflect only a change in alluvial
source. It is interesting to observe that the total
phosphate contents of samples 21 and 29 are rel-
atively low, which supports the suggestion of
abandonment between phases IIT and IV and be-
tween Va and Vb. The phosphate values do not
indicate any abandonment between phases II
and III.

Conclusion

The formation of the tell is solely the result of
site occupation, and the process of accumulation
seems to have been largely due to house col-
lapse. This means that the tell had to be occu-

'pied in order for the thick layers to develop be-

" tween the major occupation levels. The sites of

39



houses on the tell must have varied, and the
processes of collapse and surface wash must ex-
plain the occurrences of thick colluvial layers.
The building material was derived from the allu-

vium of the Angitis River. The particle size

groups indicate the changes in source of alluvi-
um and illustrate the association between parti-
cle size and occupation phase.

NOTES

1. A summary of this section has been published (David-
son 1971). The author is grateful to the cartographers in
the Department of Geography, Sheffield University, for

DONALD A. DAVIDSON
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drawing the illustrations. He wishes to acknowledge the as-

sistance of the Greek military authorities and the Hellenic
Army Geographical Service. The Macaulay Institute for Soil
Reasearch, Aberdeen, carried out the phosphate analyses.
Margaret Wilkes assisted with particle size analyses in Shef-
field. The author is also grateful to Dr. I. W. Cornwall and
R. Grant for their help with the project. Financial support
for this geomorphological work was obtained from the Uni-
versity of Sheffield Research Fund, the Sir Ernest Cassel
Educational Trust, and from the funds of the UCLA-Shef-
field University Archaeology Research Project.

2. Information was also extracted from a 1:50,000 geo-
logical map of the Philippoi area published by the Institute
for Geology and Subsurface Research, Athens.

3. Cobbles: -6.0 to -8.0 ¢ (64 to 256 mm) (Inman
1952:127).

4. United States Department of Agriculture (1951) classi-
fication of soil texture.
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Vegetation

al History

Judith Turner and James R. A. Greig

PRESENT VEGETATION

There is very little natural vegetation on either
the plain of Drama or the surrounding hills.
From a good vantage point the plain looks like
a patchwork of fields broken only by small scat-
tered villages and groups or lines of trees. The
trees are mainly acacias, which have been plant-
ed along the sides of the busier roads to give
shelter to passing traffic, and poplars and wil-
lows which are growing along the tributaries of
the' Angitis River which drain the area.

The major crops are wheat and tobacco. The
wheat is planted in late autumn, and in early
spring it gives a fresh green color to the plain
which contrasts vividly with the mosaic of yellow
and rich brownish-red seen after the June har-
vest. After the wheat harvest, attention is fo-
cused on the tobacco. It is ready for picking by
July and is gathered and dried throughout the
hottest part of the summer. Every family has its
tobacco field, and the women and children
spend many hours threading the individual
leaves on long strings of wire which are then set
on wooden frames to dry. Drying takes several
weeks, and a careful eye is kept on the weather
so that the crop may be taken under shelter dur-
ing the heavy summer storms which can blow up
quite suddenly. A little cotton is grown, and this
is harvested later in the year, during October
and November. In a few of the damper parts of
the plain near the rivers, alfalfa and millet are al-

" so grown. Most families have a patch of maize

and also one of sunflowers, the seeds of which
are known as ‘“poor man’s nuts.” Fruit and vege-
tables for home consumption—tomatoes, cab-
bages, aubergines, peppers, and watermelons,
for example—are grown on most allotments.
There are very few vines on the plain although
more are grown on the hills to the west. To
those familiar with the Greek landscape, how-
ever, the most surprising feature about the Dra-
ma region is the absence of olive groves. This is
because the climate is not truly Mediterranean.
Only along the coast, south of .the Pangaion
range of mountains where the sea has an amelio-
rating influence, can olive trees be found. They
grow on the flat land next to the sea.
Northwest of the plain near the village of Alis-
trati the land rises gradually to an area of gently
rolling hills. On the better soils of this higher
ground, crops similar to those of the plain are
grown; the poorer soils are not cultivated. The
same is true of the gently rising slopes to the east
of the plain. To the north, however, the hills rise
steeply from the plain and their slopes are quite
unsuitable for cultivation. Similarly, the lower
slopes of Pangaion to the south, although less
steep, are not suitable for cultivation. These
stony hills carry only low-growing xerophilous
shrubs which form a pseudomacchie vegetation.
Pseudomacchie is here used in the sense that Tur-
rill used it (1929), to denote a xerophilous ever-
green brushwood often dominated by a single

species and occurring in regions of transitional

as well as true Mediterranéan climate. Southern

" Macedonia has such a transitional climate.
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Pseudomacchie

- Over most of the region Quercus coccifera (kermes
oak) is the dominant species in the pseudomac-
chie (pl. IV:1), although the extent to which it
dominates varies over quite short distances. For
example, on the steep, lower, south-facing
slopes behind the village of Petrousa on the
northern edge of the plain, it forms almost pure
stands. Only an occasional plant of the vicious-
looking Paliurus-spino-Christi (Christ’s thorn) or
Juniperus oxycedrus (juniper) or Crataegus monogyna
(hawthorn) is mixed with the oak, although high-
er up the same hillside the juniper becomes
more abundant and, on the west-facing slope of
the hill which borders the Brus Lakkas Valley, ju-
niper is almost as abundant as the oak. On the
alluvial fans to the south of the plain beneath
Pangaion, the pseudomacchie consists of a mix-
ture of these four plants. On Pangaion itself,
however, it is richer still in species, containing in
addition: Fraxinus ornus (manna ash), Pistacia tere-
binthus (terebinth or turpentine tree), Ruscus acu-
leatus (butcher’s broom), Phillyrea media, Colutea
arborescens (bladder senna), Carpinus orientalis, and
Asparagus acutifolius. Near the source of the Angi-
tis, Olea oleaster (wild olive), Punica granata (pome-
granate), and Ficus carica (fig) are also found in
the pseudomacchie. Near the coast it contains a
higher proportion of the more exclusively Medi-
terranean species including the tree heather, Eri-
ca arborea, and the broom, Calycotome villosa; on
the higher slopes of Pangaion it grades into
woodland with such species as Ostrya carpinifolia,
Fagus sylvatica, Corylus avellana, Acer monspessu-
lanum, Ilex aquifolium, and Hedera helix. The pseu-
domacchie is not exclusively dominated by Quer-
cus coccifera, however, and in places (there is a
fine example of this in the hills south of Serrai)
it consists of almost pure stands of Paliurus. As-
sociated with the Paliurus in that area are Quercus
coccifera and conferta, Asparagus acutifolivis, and Rus-
cus aculeatus. '

Woodland

There is very little woodland in the Drama re-
gion. The true Mediterranean Pinus halepensis
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woods are restricted to the Chalkidiki peninsula
and there they only occur near the coast where
the climate is warmer (pl. IV:2). Growing with
the pine in those woods are Arbutus unedo and an-
drachne; the Cistus species, salvifolius, incanus, and
monspeliensis; Erica verticillata, Rhus cotinus, and
Spartium junceum.

On the north-facing slopes of Pangaion above
600 m are fir woods of Abies cephalonica, and on
the very steep, again north-facing slopes to the
south of the small plain of Lekani at 700 m is a
beech wood with Corylus avellana, Juniper com-
munis, and Cornus mas growing along its lower
margin. These are the nearest to natural wood-
land in the region, the 4bies cephalonica being the
natural climax species above 800 m in the Medi-
terranean region (pl. V:1) and the Fagus sylvatica
being the natural climax species between 1,000
and 1,500 m in the central European zone (Tur-
rill 1929).

The natural climax below the fir and beech
zones 1s a mixed deciduous wood, with species
such as Acer monspessulanum, Corylus avellana, Frax-
inus ornus, and Ostrya carpinifolia growing with the
deciduous oaks. These species can still be seen
among the upper reaches of the pseudomacchie,
for example on the slopes of Pangaion and on
the hills between the plain of Drama and the
plain of Lekani.

Below this comes a zone of deciduous oak
wood, and although there is very little of it in the
immediate environs of the Drama plain where
the Quercus coccifera pseudomacchie is abundant,
it does occur more widely to the west near Thes-
saloniki in otherwise similar country. There are
several species of oak in this zone including Quer-
cus frainetto (pl. V:2), Quercus pubescens, and Quercus
petraea, and they often form almost pure stands.
Associated species include the evergreen kermes
oak and Juniperus oxycedrus and, on the moister,
cooler north-facing slopes, Carpinus orientalis.
Many of these oak woods were felled during
World War II and afterward left to regenerate
naturally from the old stumps. They are now
even-aged stands with a uniform structure; we
were assured, however, by Johannes Papaioan-
nou, Professor Emeritus of Forest Botany, Uni-
versity of Thessaloniki, that their species compo-
sition is the same as before the war.
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a) PRESENT
f'ir (Abies cephalonica)

1000 m Ouercus coccifera scrub with some deciduous oak and mixed deciduous

(and some land under cultivation) Agﬁy;z:gggsgg
M _—under cultivations

b) PAST (about 5000 years ago)

fir'(Abies cephalonica)

1000 m

rama Lekani

=

Pangaion plain of
range

Figure 4. 1. Diagrammatic sections across the Drama Plain showing (a) present-day distribution of vegeta-
tion; and (b) probable distribution of woodland 5,000 years ago.

The balance between these deciduous oak or
mixed deciduous woods and the pseudomacchie
is interesting. There is very little woodland close
to the villages; it appears to be prevented from  There is substantial evidence to suggest that the
growing there by the grazing animals. But in a  natural vegetation of the area before man’s arriv-
few places farther from the villages, where the al was oak woodland. Indications include the
pseudomacchie has recently been protected  present vegetation, in which oak woodland exists
from goats, deciduous oaks can be seen overtop-  even while seriously modified by man, and the
ping the Quercus coccifera and growing well. It fact that such woodland tends to replace pseu-
would seem, therefore, that in the absence of domacchie when the latter is left ungrazed. Plant
cultivation and grazing, pseudomacchie would ecologists have never seriously doubted the
pass into woodland in this region, and that on  area’s oak woodland past, and it is supported by
the low-lying plain of Drama one could expect evidence from classical writers such as Horace,
such woodland to consist mainly of oak. Oak  Plato, and Thucydides. In addition, recent posi-
species would be able to grow on all the major  tive evidence for this has emerged from studies
soils within the plain, on the deep reddish-brown  of the subfossil pollen grains preserved in the lo-
terra rossas and the thin rocky soils of the lower  cal lake muds, pollen grains which were pro-
mountain slopes, and also on the coarse-tex- duced by the vegetation of former times. Such
tured or silty alluvial fans which have aggregated  evidence is now available from several different
around the edges of the plain, and on the strips  parts of Greece: from Ioannina and other sites in
of riverine alluvium which border the Angitis  the northwest (Bottema 1967, 1974; Athanasia-

PAST VEGETATION:

and its tributaries. dis 1975), from near Pylos in the Peloponnese
The distribution of the various kinds of vege-  (Wright 1968), and from the former lake of Phi-
tation is shown diagrammatically in figure 4.1. ~ lippoi, which occupies the southeastern part of
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the plain of Drama (Van der Hammen et al.
1965; Wijmstra 1969). The results from Philip-
poi are so relevant to our area that it is worth
considering them in some detail.

Van der Hammen et al. (1965) thought the
lake an ideal place for studying the vegetational
history of Macedonia because for a very long
time it has been slowly subsiding relative to the
surrounding hills, thus providing suitable condi-
tions for the continuous deposition of organic
sediments in which pollen is normally preserved.
Their boring, which did not reach the bottom of
the lake, showed the sediments to be at least 77
m deep, and the preliminary pollen diagram in-
dicated that these sediments had been accumu-
lating since the last interglacial. The sediments
recovered from depths between 5 and 27 m were
laid down during the Wirm or last glaciation,
and the pollen showed that during that period
the area was covered with a practically treeless
steppe vegetation with Artemisia and members of
the Chenopodiaceae family as well as grasses
and sedges. The sediments above 5 m were laid
down during the Holocene.

The details of the Holocene vegetation are
given most clearly in Wijmstra’s (1969) detailed
pollen diagram. He has shown that toward the
end of the Wiirm glaciation the Artemisia-Cheno-
podiaceae vegetation was replaced by one in
which Quercus, together with several other ther-
mophilous trees, was important. These trees
contribute between one-half and one-third of the
total pollen. Wijmstra calls this pollen zone Y2
equating it with the warm phase of the Allergd
climatic oscillation of northwest Europe. How-
ever, the development of trees, as in the north-
west, was short lived because Y2 is followed by
a pollen zone, Y3, in which the Artemisia-Cheno-
podiaceae steppe vegetation regained its former
dominance. Pollen zone Y3 is succeeded by zone
Z, and in this period the trees expanded until
they were contributing 90% of the total pollen.
The Y/Z pollen zone boundary has been radio-
carbon dated to 10,300 BP and clearly corre-
sponds with the beginning of the postglacial pe-
riod in northern Europe.

Wijmstra recognized five major subdivisions
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of the Holocene vegetation, pollen zones Z1
through Z5. The characteristic features of each
are as follows, Z1 being the oldest and Z5 the
youngest zone:

Z1, Total tree pollen rises from under 20% to
22 over 80%. Quercus is the most important
tree genus. Pistacia, Juniperus, Sanguisorba,
and Betula are also present in significant
quantities.

Total tree pollen reaches its maximum,
90%. Quercus 1s the most important tree ge-
nus. Corylus and Fraxinus are present in sig-
nificant quantities. Toward the end of this
zone Abies and Ostrya become important.
As in zone Z3, but Fagus and Ericaceae spe-
cies increase and total tree pollen de-
creases.

Total tree pollen continues to decrease; Pis-
tacia, Ericaceae, and other non-tree pollen
frequencies increase.

Z3

74

Z5

By the end of zone Z5 the tree pollen frequen-
cy has only dropped to 70%, and it is obvious
that the whole area was still well wooded in
much the same way it had been throughout the
earlier part of the postglacial. The forests were
dense and were dominated by oak. There was
some pine, a little lime, elm, fir, hornbeam, ha-
zel, ash, and Ostrya carpinifolia. This much is
clear. What is not so clear is exactly when period
Z5 ended.

Unfortunately, there are insufficient radiocar-
bon dates to establish a detailed chronology for
these five postglacial pollen zones, Z1-Z5, and it
is this chronology which is vital for reconstruct-
ing the state of the vegetation while the tell of Si-
tagroi was occupied. The only indication of a
date for these pollen zones comes from a sample
dated in association with the preliminary pollen
diagram, a level which corresponds with the top
of Z1 on the more detailed diagram (Wijmstra,
personal communication). The date is 5850 =+
50 bc. This means that the oak forest was well es-
tablished in the area by the sixth millennium, al-

- though how much earlier it became so we do not

at present know. Neither is it apparent from the
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diagram how much longer it remained in the
area, although Wijmstra suggests that zones 3
~and 4 probably correspond with 4600 to 1800
~ be, the time when the tell was occupied. This
would mean that throughout the occupation the
area was well wooded and man was having com-
paratively little effect on his wooded environ-
ment.

The need for a well-substantiated correlation
between the time the tell was occupied and the
later postglacial zones of the pollen diagram was
clear. Thus in the summer of 1970 we decided
to collect, for closer pollen analysis and radio-
carbon dating, samples of the upper few meters
of the lake sediments at Philippoi, despite the
fact that it might mean duplicating the upper
part of Wymstra’s interesting diagram (Greig
and Turner 1974; Turner and Greig 1975).
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The New Pollen Diagrams

Recent samples satisfactory for radiocarbon dat-
ing and pollen analysis are not easily obtained
from an area like the old lake at Philippoi, which
has been drained in the past and is now used as
agricultural land. The uppermost peats have
been disturbed both by the draining itself and by
having served as soil for the maize and other
crops which have been grown on it for a number
of years. They are dry and crumbly down to
depths varying from 50 to 100 cm, and only the
damper, less disturbed peats below this consti-
tute reliable material for analysis. Also, at any
one place there is no way of knowing, short of
constructing a full pollen diagram, how recently
these upper layers were formed. We therefore
collected samples from three places within the

Lekani
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Figure 4.2. Map of the Drama Plain showing site of the old lake as deduced from the presence of peat
and the amount of marshy ground marked on the 1916 (1:50,000) British military map. Areas shown

. as open water in 1916 are marked. The three sites from which pollen samples were collected are indicat-
ed as L, IT, and III. (Map is based on Davidson’s geomorphological map, fig. 3.2).
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old lake basin in the hope that at least one of the
diagrams would cover the five millennia with
- which we are particularly concerned. The three
sites chosen are shown on figure 4.2.

Site I was approached from the south side of
the old lake from the village of Amisiana. The
surface of the ground did not appear to have
been cultivated in the past. A pit was dug a meter
back from the side of a drainage ditch for collect-
ing the samples.

Sites II and III were approached from the
north side of the old lake. At both locations the
surface peat had been disturbed by cultivation.

Preliminary pollen samples from these sites in-
dicated, as might have been expected, that Site
I contained the youngest peat; the detailed dia-
gram (fig. 4.3) was prepared from the samples
collected there. A second diagram was subse-
quently prepared from Site III (fig. 4.5).

THE POLLEN DIAGRAM FROM SITE I. Samples
were collected to a depth of 150 cm from the
side of the freshly excavated pit and below that
down to 200 cm with a Russian peat borer of the
type described by Jowsey (1966).

Three samples of the peat, those from 90 cm,
120 cm, and 145 cm, were submitted for analy-
sis to the radiocarbon dating laboratory at the
Deutsche Akademie der Wissenschaften zu Ber-
lin. Samples from the top meter were considered
unsuitable for dating because of the penetration
of modern roots; those from below 150 cm could
not be dated because the organic material con-
tained in the samples was insufficient for the
Berlin laboratory to date. The results are as fol-
lows:

Sample from 90 cm

Bln 953 3255 =+ 100 BP
Bln 953a 3320 + 100 BP
Mean 3288 = 100 BP
Bln 965 (humic fraction) 3053 = 100 BP
Sample from 120 cm ‘
Bln 954 3722 + 100 BP
Sample from 145 cm
Bin 955 4193 = 120 BP

Subsequently a sample from 200 cm was sub-
mitted to the Scottish Research Reactor Centre
~ at East Kilbride for dating by Dr. D. D. Harkness.
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This laboratory uses a scintillation counter and
can process smaller quantities of carbon than the
Berlin laboratory. The result is as follows:

Sample from 200 cm

SRR 83 5031 = 180 BP

From these dates it is possible to estimate the
rate at which the peat was accumulating. For this
purpose the dates given above in radiocarbon
years were first converted into sidereal years by
using the Suess calibration curve (Suess 1970).
The converted dates are:

3288 BP 1630 BC
3722 BP 2140 BC
4193 Bp = 2945 BC

The date 5031 = 180 falls on a part of the cali-
bration curve which 1s based on very few dates
and so cannot be converted to sidereal years
with a comparable degree of probability. It could
lie anywhere between 3750 and 4200 BC.
Between 2945 and 2140 BC, therefore, the
peat was accumulating at a mean rate of 1 cm in
32 years, and between 2140 BC and 1630 BC at
a mean rate of 1 cm in 17 years. Between 145
and 200 cm the mean rate was of the order of 1
cm in 14.6 to 22.8 years. The rate of peat accu-
mulation, therefore, varied by a factor of approx-
imately two; this makes it difficult to extrapolate
from the results of the radiocarbon determina-
tions to obtain a time scale for the upper part of
the diagram. All we can be reasonably confident
about is that the top of the diagram corresponds
to a period substantially later than 1630 BC
(1338 bc, uncorrected). If one uses the mean of
the two more accurate rates, that is, 1 cm in 24.5
years, as a very rough estimate for the peat from
0 to 90 cm, then the diagram could be consid-
ered to cover the period up until AD 452 (ad 744,
uncorrected). But these dates are speculative in
the sense that the rate of 1 cm in 24.5 years is lit-
tle more than a guess at the actual rate.
Looking at the pollen diagram, however, it is
clear that it is remarkably similar to the top few
subzones of Wijmstra’s diagram. In other words,
the results indicate that the vegetation of the pe-

- riod was remarkably uniform throughout, con-
- sisting mainly of deciduous woodland. The con-
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clusion is unequivocal. During the time the tell
was occupied, the plain of Drama and the hill
- country around were not deforested as they are
~ today but carried an oak woodland and, as men-
tioned previously, this would have been growing
not only on the reddish-brown soils derived
from the limestone but also on the stony alluvial
fans and on much of the alluvium which borders
the rivers. The people living in the area were liv-
ing in a forested environment.

VEGETATIONAL HISTORY

One must not imagine, however, that the

woods were pure deciduous oak woods, though
clearly they were dominated by oak species. The
pollen of other trees is present although only in
low frequencies: Abies, Acer, Alnus, Betula, Car-
pinus, Corylus, Fagus, Fraxinus excelsior, Juniperus,

Ostrya, Picea, Ulmus, and Tilia were all in the-

neighborhood. Low frequencies of Quercus ilex
type, Buxus, Phillyrea, and Pistacia, together with
the Pinus, indicate that true Mediterranean
woodlands were not all that far away—as indeed
is the case today.

Nor must one imagine that trees were not be-
ing used for fuel, for building, or even being
cleared so that crops could be grown. It is rather
that such practices were not taking place on a
large enough scale to disturb the wooded envi-
ronment. Over the area as a whole the regenera-
tion of trees was probably keeping pace with
their removal and an equilibrium being main-
tained.

One can, however, detect some short-term
variations in the amount or density in the forest
during the period. This is not very clear on the
pollen diagram as plotted in figure 4.3 which has
all pollen frequencies calculated as a percentage
of total pollen. But when the pollen of lake and
lakeside species is excluded from the total pollen
sum, the tree pollen frequencies do vary signifi-
cantly. In figure 4.4 the tree pollen is shown as
a percentage of the total pollen, excluding
aquatic plant and Cyperaceae pollen, together
with the 95% confidence interval for each pollen
frequency. The occupation phases of Sitagroi;
insofar as they overlap with this diagram, are al-
so given. Phases IV and V, and possibly also the
earlier ones, correspond with the lower part of
the diagram.
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The tree pollen frequency is high, with 85-
90% 1n the bottom half of the diagram. At 160
cm there is a small but significant decrease after
which it slowly recovers. This is at the beginning
of Sitagroi phase 1V,

Although occurring later than the period with
which we are concerned, it is worth noting that
slightly bigger changes appear between 90 and
5 cm, with a series of significant falls and rises in
the tree pollen frequency. The low values in this
upper part of the diagram are much lower than
those in the lower half—between 65 and 70% in-
stead of 75%—although the high values are al-
most comparable. This can only mean that there
were a number of short periods when the pres-
sure on the woods was considerably more than
before, followed by periods when there was less
pressure and the trees were able to regenerate.
Low frequencies of olive pollen have been re-
corded between 30 and 60 cm and 80 and 100
cm, indicating that trees were being cultivated
during these two periods, namely, about 500-
1000 BC and 1350-1900 BC. It is interesting that
the vegetation was always capable of regaining
its climax form and that the increasing human
pressure on it was at no time represented on the
diagram as sufficient to bring about a permanent
and irreversible change.

THE POLLEN DIAGRAM FROM SITE 111, The results
from Site III are indicated in the same way as for
those from Site I. Figure 4.5 shows all the indi-
vidual pollen frequencies as a percentage of the
total pollen. Figure 4.6, with selected frequen-
cies, shows the tree pollen as a percentage of the
total pollen, excluding that of aquatics and Cy-
peraceae, and the Cyperaceae frequency as a
percentage of the total pollen.

Before any radiocarbon dates were available
for Site III the diagram was correlated with that
from Site I by means of (a) the first low tree pol-
len frequency at 64 ¢m, which resembles that at
80 cm on the first diagram—shown as horizon A
on figures 4.4 and 4.6; and (b) the first high val-
ue for Cyperaceae pollen at 130 cm, which re-
sembles that at 130 cm on'the first diagram—
shown as horizon B on figures 4.4 and 4.6.
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Figure 4.3. (On facing pages):

Full pollen diagram from the Philippoi I site with pollen frequencies plotted as a percentage of total pol-
len and the ratio between tree pollen, sedge, and aquatic pollen and other herbaceous pollen shown on
the left side. Results of the radiocarbon determinations (uncorrected) are given in years BP. Tree pollen
taxa are in alphabetical order, as are the non-tree pollen taxa.
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Figure 4.4. Selected pollen frequencies from the Philippoi I site. The tree pollen is plotted as a percent-
age of total dry land pollen (excluding Cyperaceae and aquatic plant pollen) together with the 95% con-
fidence limit and Cyperaceae frequency as a percentage of total pollen. Radiocarbon dates and the ar-
chaeological phases are shown for correlation.
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The radiocarbon ages which were subsequent-
ly determined by Harkness are as follows:

.RR 84 peat from 70 cm 2867 + 60 BP
SRR 85 peat from 140 cm 3740 = 60 BP
SRR 86 peat from 345-350 cm 7556 £ 85 BP

This means that the top of the diagram from Site
III overlaps the diagram from Site I and extends
it in depth; the date 7556 + 85 BP for 345-350
cm, the bottom of the Site III diagram, confirms
that it covers the whole of Sitagroi phases III, II,
and I. The dates also confirm that, within the
limits of accuracy imposed by our sampling in-
terval, both horizons A and B are synchronous,
indicating that the changes in pollen frequency
at the two horizons represent real changes in the
vegetation over a wide area. The sites are some
kilometers apart and would hardly show the
same changes in pollen frequencies unless the
changes were occurring over quite large areas.

It will be seen from figure 4.6 that during Sita-
groi phases III, II, and I, the tree pollen frequen-
cy had values similar to those of phase IV. In
other words, we can detect no significant varia-
tion in the amount or density of the forest cover
during the earlier phases.

DISCUSSION

What the slight variations in the tree pollen fre-
quency mean in terms of the activities of the pre-
historic people is difficult to say from the palyno-
logical evidence. Presumably the wood they used
in their buildings and burned in their hearths
was obtained from the forests; their cereals were
almost certainly grown where trees had been
cleared for this purpose. These activities appear
to have had little effect on the regional tree pol-
len rain which remained almost constant during
Sitagroi phases I, II, and III.

The decrease in tree pollen at the beginning
of Sitagroi phase IV, seen at Site I, could have
been caused by a slight change in any of the
above activities. If, for example, the population
had increased between the time of the Dikili

VEGETATIONAL HISTORY

Tash and final neolithic cultures, this could have
led to more wood being collected from the for-
ests and larger areas being cleared for crops, and
hence to a decrease in the tree pollen; similarly,
a subsequent decrease in population could have
led to an increase in the tree pollen frequency.
Alternatively, new economic factors could have
affected the frequency independent of any
change in population. If, for example, crops had
been grown less extensively and acorns used in-
stead as a source of food, as J. M. Renfrew sug-
gests (vol. 2), less ground would have been re-
quired for crops, that which had been used pre-
viously would have reverted to woodland, and
the tree pollen frequency would have increased.
The cultivation of olives would also have affect-
ed the frequency as olive trees produce less pol-
len than do oak trees. But these are only exam-
ples of how man’s activities could have affected
the tree pollen frequency, and although it is in-
teresting to speculate about this, it must be re-
membered that the variations are small and the
area was well wooded all the time.

Evidence for Climatic Change

We had hoped that these palynological studies
would produce decisive evidence about the cli-
mate and whether it changed during the neolith-
ic and early bronze age. As the prehistoric woods
were similar to those one would expect to find
in the area today if grazing pressure were re-
moved, the climate must always have been suit-
able for oak forest and therefore within the
range that supports such forest today. The evi-
dence that olives were cultivated does indicate,
however, that it might have been marginally
more Mediterranean during those periods than
it is today.

Evidence for a Change in Lake Level

The pollen frequency that varies more than any
other is that of the Cyperaceae. Above horizon
B a zone can be recognized in which the Cypera-

_ceae frequency is often very high. The fact that

this occurs on both diagrams makes it likely that
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it is a regional rather than an extremely local
phenomenon. It indicates an extension of the
lakeside sedge communities and therefore in all
probability a slight change in the lake level.
There is independent evidence for such a change
from Davidson’s observations (chap. 3). For ex-
ample, the tells at Sitagroi and Dhoxaton are un-
dercut by streams which at Dhoxaton were
thought to have been some 2-8 m higher than at
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the present time.

It is also interesting to note that Payne reports
(1975) an increased number of tench bones dur-
ing phases IV and V. Tench is a fish of muddy,

shallow water and sedgy habitats, and an in-

crease at that time might well be associated with
a gradual rise in lake level which by the end of
phase V had increased the number of habitats
available for sedges around the enlarged lake.

Tit
_‘l [//”'U:

+

+

+

Lebololaboladod Lol b e b L
0 20 L0 60




g
g o~
s $
S T g & .
v & o 5 3 3 > v
T N S S @ @ n & &
o o~ 8 ~ 2 @ & S & $ 2 N g ~
L o v @ o 2 ™ 24 N s N < s & & > 3
I R N Y 38 e s35858F5858F8F58s8 % ¢5§
» § 8 Y S & 2 &~ ¢ g s & S & & & o $ & & & 7 = ~ S
g & gt 8 8 8§ T & OIS f § S ST T L E SFH ST TS SRS T v Q ®
e © &N N &S0 ] 509 F & S S € QA T v T LY SNSET s Lo DT
w0 e o g & O S A Y x > B < £ I T § L9 S E LSS NS 3 2 xS
e A LN - ) o ) ) ;
m IS TIFTEFTS S S S5 IS Fggasassd T &7
0 p—r—r—rv—rr—rv—rv—r—r—rv—rrrr—rv—rv—rrmp-rr'—rr—rrrrrrrrrrp-rrrv—rrrrry—rrrrrrrrrrrr [aaliaaline
20
Lo + . o+ o+ s .« o+ ——— B PR + . . .
60 * * + -+ PO Cmn——— & - * + + + o+ . * ® o+ + -
+ + + L) » e +* * -
80 I + ¢ ¢  eneme——. + . + + . .
+ + L] + - = - + -*
100
—_— + * + +* + + —— - = * + + * + *
120
S— + + + o) - - + + +* * * +
140
— + + * = L + + + * + + +
160 + . . = P s
180 . - - . = . . .
200 + + . e - PR + P . . .
220 + + + - + - + + +
2L0 + + - - + - . . + + + + + +
- = + == — a =
260
280 + + . - + o+ + + + +
300 ) + L+ + =+ + + + + + + +
320 . + .+ = = + - . +

30 - v e ¢ o = + + =

é_sthL‘_LA_LA_L._L‘_L_L_L‘JA_ZLLLJ.LJM_LJ.LL‘_LLL_L‘_L_LLM_LLLLLLL_L‘_LLLA_L_L_L‘_ e L Lo
0 10 20 30 40 50

Percentage of total pollen

the surrounding foothills were oak. It seems that

CONCLUSIONS the people lived in the area without destroying

The results of these studies, particularly the ra-  its wooded character and what small areas they

diocarbon dates associated with our diagram  did clear at various times easily reverted to

from Site I, confirm beyond any reasonable woodland; and this was so for a long time after

doubt that the oak woodland already described- the end of phase V. We have no evidence that

by Wijmstra (1969) existed throughout the time  the climate changed but it is likely that the lake

that the tell at Sitagroi was occupied. The woods  level rose during the period and that by the end

did contain other species but only in very small  of phase V this had resulted in an increase in
amounts. Most of the trees on the plain and on  sedge communities around its edge.
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APPENDIX A

Charcoal
Oliver Rackham

SAMPLING

Over 100 collections of charcoal were made by
the excavators at various levels in different parts
of the site. In a few cases a substantial part of a
large timber was found, but most of the collec-
tions consisted of a number of pieces related on-
ly by their context. It was impossible to examine
this enormous bulk of material; thus all the large
timbers were looked at in detail and the remain-
der was sampled. Collections were chosen to
represent every phase of the site. Within each se-
lected collection, a sample of at least ten pieces
was taken if possible, including all the larger
pieces and some of the smaller.

The charcoals, broken if necessary to get suit-
able faces, were examined as opaque objects un-
der a stereomicroscope with a magnification up
to 50x. One timber which survived as recogniz-
able wood, though macerated and extremely
fragile, was embedded in wax and sectioned (for
this I am indebted to R. D. Whybrow).

IDENTIFICATION

There are many adequate books and keys which
make it a straightforward matter to identify com-
mon commercial timbers from the cellular struc-
ture of their charcoals. Two factors, however,
greatly complicate the present case. First, ar-
chaeological charcoals are liable to include spe-
cies other than timber trees, and to include
branches and roots as well as wood from the
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trunk. Second, Thrace probably has more tree
and shrub species than any other part of Europe;
few of these are adequately described, reference
material for many is virtually unobtainable, and
some.are variable.

The charcoals have been classified into types,
for most of which generic identifications are pro-
posed with some confidence. There is normally
no known means of distinguishing species within
a genus. Species identifications would greatly as-
sist ecological inference, but they are often im-
possible even with better-known trees and could
not be attempted here without a major research
program on wood anatomy and its variation in
the local trees and shrubs.

A note is given on the present-day distribution
of the species which might be involved. “Central
European” plants reach their southern limit in
Thrace and are usually confined to the higher al-
titudes there. “Mediterranean” species, charac-
teristic of regions with a true Mediterranean cli-
mate, reach their northern limit in Thrace and
are often restricted to the coastal plain, though
some ascend the Axios Valley. “Sub-Mediterra-
nean’’ plants occupy intermediate latitudinal and
altitudinal zones. “Oriental” species have their
main distribution in western Asia but extend into
the Balkans, usually in the sub-Mediterranean
zone.

Oak Type

- SUBTYPE A. Dicotyledonoﬁs. Strongly ring-po-

rous. Vessels nearly all solitary, in two (occasion-



ally three) sharply defined size classes: those of
early wood elliptical, very large (350 x 250u, oc-
~ casionally up to 520 x 440p), in one or more tan-
gential rows, containing tyloses; those of late
wood angular, thin-walled, 20-50u in diameter,
in broad, irregularly radial flames. Parenchyma
In prominent masses forming the matrix of the
late-wood flames. Remainder of matrix chiefly fi-
bers. Rays of two distinct sizes: large ones up to
0.6 mm wide, several centimeters high; small
ones including some uniseriates.

SUBTYPE B. Differs in the smaller early-wood
vessels (230 x 185 p maximum); late-wood ves-
sels few, restricted to the tips of the rather nar-
row parenchyma flames; and a more gradual
transition between the two sizes of vessel.

Both subtypes have the complex and unmis-
takable structure of oak. Sixteen oaks could oc-
cur in the region (Flora Europaca 1964), and the
three subdivisions of the genus (Jane 1956) are
all represented. The evergreen oaks, Quercus coc-
cifera L. and Q. ilex L., can be ruled out since they
are weakly ring-porous, their aggregate rays
(where present) are even wider, and they lack
definite parenchyma flames. The red oaks, Q. cer-
nis L. and probably a few related species, are ex-
cluded by their thick-walled, rounded, late-wood
vessels (Brazier and Franklin 1961). Oaks A and
B therefore both belong to the ten to twelve pos-
sible species of deciduous white oaks, which
have a variety of distributions but are not com-
mon in the true Mediterranean (except Crete;
Bottema 1980). They probably represent at least
two different species.

Ash Type

SUBTYPE A. Dicotyledonous. Strongly ring-po-
rous. Vessels elliptical; up to 290 x 190 W in early
wood, down to 29 x 21 p in late wood, transition
gradual; equally numerous in early and late
wood and in both cases mainly in radial pairs or
threes which tend to occur in oblique tangential
lines. Parenchyma in sheaths around vessels, es-
pecially in late wood. Rays numerous, (1-)2-3(-4 )-
seriate, low, homogeneous (procumbent cells
only). ‘

OLIVER RACKHAM
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SUBTYPE B. Differs in the circular vessels in two
very distinct sizes, those at the beginning of each
ring 44-104 u in diameter, the remaining few 20-
40 p in diameter, only the late-wood vessels of-
ten in pairs or threes; parenchyma sheathing
late-wood vessels only; rays (1-)2-seriate.

SUBTYPE C. Only in small sizes with narrow
growth rings. Differs from A in the sub-angular
vessels in two rather distinct sizes, range 150 x
100 p to 21 x 21 p, often in radial threes; paren-
chyma around late-wood vessels and at end of
growth ring; rays (1-)2(-3)-seriate, weakly heter-
ogeneous with one marginal row of semicubical
cells and the rest procumbent.

These are certainly ash (Laurus has many of
the microscopic details but is not ring-porous).
The four Balkan ashes are Fraxinus excelsior L.
(north and central Europe), F. orus L. (sub-
Mediterranean), F. oxycarpa Willd. (Mediterra-
nean), and F. pallisae Wilmott (nowadays con-
fined to Balkan river deltas); there are isolated
records of certain other species. There is some
information on species differences in their anat-
omy. That of F. excelsior is well known (e.g., Bra-
zier and Franklin 1961); F. oxycarpa and F. pallisae
are described by Metcalfe (1938). Subtype A is
a close fit to F. excelsior (e.g., in having some of
its rays 4-seriate). Subtype B is probably a differ-
ent species, perhaps F. ornus. Subtype C cannot
safely be determined: it has the characters of F.
oxycarpa or F. pallisae, but coming from a slow-
growing stem it might be a deviant form of one
of the other two species.

Elm Type

Dicotyledonous. Bark 3.5 mm thick (on a stem
8.7 cm in diameter). Strongly ring-porous. Early-
wood vessels solitary, elliptical, about 210 x 140
p; late-wood vessels sharply demarcated, much
smaller, closely packed in obliquely radial ‘“‘ulmi-
form” tracts separated by fibers. Rays mostly
small multiseriate.

The structure is highly characteristic of the Ul-
maceae. The material is presumably elm, Ulmnus
(though the local and little-known genera Celtis

‘and Zelkova cannot entirely be discounted). Elm

species are numerous and taxonomically diffi-



cult; they have a variety of distributions but rare-
ly extended into the true Mediterranean. The

" present material has too abrupt a transition from

early to late wood to be the central European U.

glabra Hudson, the only species anatomically de-
fined (Jane 1956).

Chestnut Type

Variable. Dicotyledonous. Ring-porous. Vessels
all solitary, often elliptical; in early wood usually
180 x 140 p or less, sometimes to 300 x 280 u;
in late wood variable in size and frequency, al-
ways in oblique to nearly radial flames; transition
gradual or abrupt. Rays nearly all 2-3-seriate.

This has most of the features of a deciduous
oak without its aggregate rays and is almost cer-
tainly sweet chestnut, Castanea sativa Miller, the
only European species of its genus, with a sub-
Mediterranean distribution.

Cistus Type

Only in small sizes. Dicotyledonous. Diffuse po-
rous: growth rings marked by a change in the
wall thickness of fibers and by slight changes in
vessel size. Vessels all solitary, slightly angular;
50 x 44 to 20 x 16, largest in middle of growth
ring; perforations simple, oblique; pits large,
conspicuous. Parenchyma scanty, apotracheal, in
nests at end of growth ring. Fibers small, regu-
lar, square in section. Rays many, very small, 1-
2(-4)-seriate, heterogeneous; uniseriates consist-
ing mainly of upright cells. '

Metcalfe and Chalk (1950) give several shrub-
by genera with wood structures similar to this
type, but they cannot yet be distinguished with
certainty. The probable diagnosis 1s Cistus, with
four to five possible species, all Mediterranean
or sub-Mediterranean. Possible alternatives are
Lonicera (said to have homogeneous uniseriate
rays) and certain Rosaceae (a family which on the
whole has few uniseriates).

Hornbeam Type
An 8-cm length of a cylindrical pole 9.8 cm in di-

.ameter. Dicotyledonous. Bark smooth. Semi-

ring-porous, with thicker-walled fibers and fewer

CHARCOAL

vessels in the late wood. Vessels nearly circular;
usually in large, irregularly radial multiples and
chains, which are often 2 vessels wide in the tan-
gential direction; about 56 x 44pu, a few in the
late wood down to 20 x 20u; perforations sim-
ple, oblique; pits many, large. Fibers irregular,
angular, thin-walled. Rays 1-2(-3)-seriate, appar-
ently heterogeneous; some of them combined
into aggregates up to 0.3 mm wide and several
centimeters high, most of the substance of which
consists of fibers.

The peculiar aggregation of vessels and rays is
characteristic of Betulaceae and Corylaceae. The
simple vessel perforations and other details nar-
row the identification to hornbeam, of which the
possible species are Carpinus betulus L. (central
European) and C. orientalis Miller (sub-Mediter-
ranean).

Styrax Type

Dicotyledonous. A contorted parenchymatous
mass (apparently enlarged rays) in which occa-
sional vessels are embedded. Vessels very few,
often in radial rows of 2-4, rather angular, 55-
30u 1in diameter. Parenchyma apparently absent
apart from rays. Rays mainly multiseriate; highly
heterogeneous, chiefly of large, cubical, thin-
walled cells, but also containing procumbent and
erect cells.

This type, of which two small pieces were
found, is evidently a pathological tissue, and on-
ly a tentative determination can be suggested. It
much resembles the “degenerate” callus tissue
of olive, Olea europaea L. (Rackham 1972). Al-
though this is a possible 1dentification, the pres-
ent specimens have thinner-walled ray parenchy-
ma and lack the paratracheal parenchyma usual-
ly, though not always, present in olive. A more
likely determination is Styrax officinalis L. (cf. Met-
calfe and Chalk 1950) which i1s sub-Mediterra-
nean and noted on Crete.

Spruce Type

Coniferous. Growth rings prominent, consisting

‘merely of a few rows of flattened tracheids. Lon-
“gitudinal resin ducts frequent but small (30 p)
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and very inconspicuous; epithelial cells visible.
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Common rays up to 10 cells high; pits between
rays and tracheids comparatively large, 1-3 per
cross field. Fusiform rays few, with small resin
ducts.

The presence of resin ducts restricts the possi-
ble European genera to pine, larch, and spruce.
Pine is ruled out by the small, well-defined resin
ducts, and larch by the lack of thick-walled late
wood. The spruce species of the Balkans (though
apparently not in modern Thrace) are Picea abies
(L.) Karsten (central Europe) and the endemic P.
omorika (Pancic) Purkyné. These cannot be dis-
tinguished: the differential characters of Greguss
(1955) are ambiguous on the one charcoal speci-
men avaiiable.

Liquidambar Type

Dicotyledonous. Diffuse porous; growth rings
marked by a slight change in the frequency of
vessels. Vessels numerous (about half the total
volume), angular or squarish, solitary, uniformly
small (28-34u in diameter). Rays regularly
spaced about 40u apart, (1-)2-3-seriate, weakly
heterogeneous. ‘

Only one small and poorly preserved fragment
was found. It corresponds to no known Europe-

Table 4.2, Present-day Distribution of Species
Proposed for the Wood Types

Cent. Sub- .

Type Identification Eur. Medit. Medit. Orient
Oak A Quercus spp. + + (+) +

and B (white oaks)
Ash A Fraxinus excelsior — + - -
Ash B F. ornus* - + -
Ash C F. sp. + + + +
Elm Ulmus sp. + + + +
Chestnut Castanea sativa - + - -
Cistus Cistus spp.* - + + -
Hornbeam  Carpinus spp. + + - -
Styrax S. officinalis* + (+) -
Spruce Picea spp. + - - -
Liquidambar L. orientalis* - - - +
Birch Betula spp. + - - -
Poplar Populus spp. + + + -
Rosaceae + + + +
Abies Abies spp. + - - .-
*Identification uncertain.

CHARCOAL
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an genus but resembles the North American Lig-
widambar styraciflua L. (Jane 1956); the latter dif-
fers in details (larger vessels and more strongly
heterogeneous rays) of the kind which differenti-
ate species within a genus. I therefore suggest
tentatively that the present specimen is the Asian
L. orientalis Mill., which now extends to western
Anatolia (Boissier 1872) and Rhodes (Rechinger
1943), and whose occurrence in neolithic Thrace
would not be unreasonable.

Additional Types

The identifications of material from Sitagroi un-
dertaken in the course of radiocarbon dating in-
clude birch (Betula), poplar (Populus), Rosaceae,
and Abies.

PROPORTIONS OF WOOD TYPES

The identifications are summarized in table 4.1.
Oak is the most frequent type, found in 16 of the
25 collections and dominant in 12 of them. Ash
was found in 9 and dominant in 6. Chestnut, Cis-
tus, and hornbeam occurred in ‘3 collections
each; elm in 2; and the others in only 1. Of the
22 collections which consisted of more than one
piece, 8 contained two or more species.

The frequency of a species in a charcoal as-
semblage is liable to depend on its occurrence in
the natural vegetation, on modification of the
latter by agriculture or silviculture, on selection
of materials by the inhabitants, and on differen-
tial preservation.

ECOLOGICAL INFERENCES

From Species Present

Table 4.2 gives the present-day geographical
range of the species proposed for each of the
wood types. There is positive evidence of specifi-
cally central European trees (Fraxinus excelsior,

_birch, and the conifers). Evidence of specifically
~ sub-Mediterranean trees is also clear, though

some of the identifications are less certain.




There is no evidence of specifically Mediterra-
nean trees, and Liquidambar is the only Oriental
‘type found.
~ Assuming that the bulk of the material is of lo-
cal origin, the evidence points definitely to a
transition between the central European and
sub-Mediterranean vegetation zones, with the
former perhaps predominating and the latter re-
stricted to low altitudes near the coast. The Med-
iterranean element fround widely in modern
Thrace is conspicuously absent. The evergreen
oaks, for instance, would surely have been recog-
nized among the charcoals had they been avail-
able. The climate is likely to have been less Med-
iterranean than it is now, with less severe sum-
mer drought and probably more frequent frost.
There is no evidence of any ecological change
during the period of settlement (table 4.1).

From Sizes and Growth Rates of Trees

The growth rings in this material are usually well
marked and can confidently be treated as annual;
rarely is there a possibility of false or missing
rings. Interpretation is limited by the size and
shape of the specimens and by the difficulty of
determining what part of the tree they come
from. In only four pieces does the presence of
both bark and pith define the diameter and age
of the log; where the bark is missing only mini-
mum figures can be given for these, although if
the pith is missing the minimum size of the log
can sometimes be estimated from the curvature
of the growth rings remaining. No opportunities

Table 4.3. Summary of Log Sizes and Growth
Rates

OLIVER RACKHAM

Diam. of = Range of  Longest ring

largest  growth ring sequence
Wood type log, cm = widths, mm  encountered
Oak, Quercus A >40 <0.3-8.5 . 109
Oak B >6 0.3-4.2 7
Ash, Fraxinus A >12 0.2-6.2 9
Ash C >3.0 0.2-1.5 11
Elm, Ulmus 8.7 0.6->5 28
Chestnut, Castanea - 0.5-5.5 8
Cistus >2 0.34-2.0 4
Hornbeam, Carpinus 9.8 0.4-4.8 19,
Liguidambar >1.0 1.4-2.8 4
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arose for dendrochronological cross-dating; the
only timbers with sufficiently long sequences of
growth rings all came from phase IV.

Table 4.3 summarizes the range of log sizes
and ring widths for those wood types for which
there is sufficient information. The oak material
ranged from a one-year-old twig, 4 mm in diam-
eter, to part of a large tree. Rings more than 5
mm wide (found in 3 of the 21 pieces in which
rings could be measured) indicate comparatively
rapid growth for the Mediterranean region; but
this occurred in only a few years, as illustrated by
figure 4.7a, which probably represents the trunk
of a youngish, very well-grown tree. Figure 4.7b,
also representing the outer part of a large log,
shows similar fluctuations superimposed on a
general decline in width which indicates that the
tree had reached full size at an age of at least a
century. The fluctuations of the two logs appear
to be correlated, which suggests that they result
from the weather of individual years rather than
from factors of woodland structure which might
affect single trees. Figure 4.7¢c, in contrast,
shows most of the radius of a log which had
reached only 19 cm diameter in about 130 years.
It responded to seasonal variation when young
but then became “complacent” over several dec-
ades of very slow growth; it may represent the
trunk of a suppressed tree whose growth was re-
stricted by competition.

Other oak sequences (none more than 18
years) are mainly of the responsive type. Figure
4.7d, one of two sequences for Oak B, repre-
sents a complete log seven years old, with rapid
growth particularly in the first year, and prob-
ably represents the top of a young tree or cop-
pice pole. The unusually narrow last ring under
the bark is probably incomplete owing to felling
in early summer. Sustained low rates of growth
near the middle of small logs (fig. 4.7¢) are fre-
quent and suggest small branches.

The evidence for ash also includes variable
and sometimes high growth rates; figure 4.8a il-
lustrates a responsive sequence. Fast-growing
poles or trunks and slow-growing branches were
both used. '

" Elm exhibits a similar variation in growth
rates; figure 4.8b shows a complete log 28 years
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Figure 4.7. Growth ring sequences in transverse sections of oak (Quercus). (@) Outer two-thirds of radius of a log approxi-
mately 40 cm in diameter (ZE. 59). (b) Plank split radially from a log at least 40 cm in diameter; less than half of log radius
represented (ZE 59). (¢) Log 19 cm in diameter; whole radius represented except for 1.7 cm in the middle (ZE 75). (d) En-
tire pole 4.2 cm in diameter under bark (ZA 29). (¢) Part of branch approximately 5 cm in diameter (ZA 63).

old, probably representing the trunk of a young ing from artificial coppicing, pollarding, or

tree very responsive to weather. : pruning.

For chestnut, both trunk and branch material Spruce was a fragment with very close rings,
appear to be present. 7 probably a branch.

The single hornbeam specimen (fig. 4.8¢c) was The main broad-leaved trees—oak, ash, elm,

a complete log. It showed rapid and responsive chestnut, hornbeam—all show quite high growth
growth in the early years but declined to a very . rates in a minority of years. This is to be ex-
slow rate at only sixteen years. This growth pat- pected of a central European type of plant com-
tern is characteristic of adventitious stems result- ~ munity approaching a limit set by drought and
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confirms the phytogeographical evidence of the
species present. :

There is little evidence of the structure of the
plant communities. The presence of at least one
suppressed tree suggests woodland rather than
some more open tree cover. Much of the materi-
al is from trees less than a century old. There is
an indication (but from a single specimen) of
coppicing, the practice of allowing tree stumps
to sprout and yield crops of poles.

ARCHAEOLOGICAL INFERENCES

Some degree of timber technology may be in-
ferred in a community which felled and worked
large oaks and did so from choice, since more
easily handled trees were available. The only
technique for which the charcoals give evidence
is that of splitting planks radially from the log
with wedges. ZE 59 contained what appears to
be part of such a plank, 2.5 cm thick and at least
8.6 cm wide, split from the outer part of an oak
at least 40 cm in diameter. This is the only meth-
od (short of adzing away the rest of the tree) of
making a plank without saws; oak is the easiest
European hardwood to split accurately.

Large timbers are likely to be structural mem-
bers of buildings, especially as they are associat-
ed with major destructions. The smaller material
may come from furniture or firewood; but the
possibility that some of it, too, may be structural
is supported by the frequent wormholes (of
three different sizes) in material of all diameters,
but only in destruction contexts (table 4.1).
Worm-eating implies a considerable time be-
tween felling and carbonization, such as would
happen if the tree branches, and shrubs such as
Cistus, had a structural function as wattles or the
like.

Although the evidence for coppicing or pol-
larding is scanty, such a practice is not implausi-
ble. Coppicing is reported from the British neo-

lithic of 2800 bc (Coles, Hibbert, and Clements .

1970). Anyone in the habit of felling suitable
trees would soon discover it; nevertheless, it rep-
resents the beginning of organized silviculture.

OLIVER RACKHAM

ADDENDUM

This report was prepared in 1971; since then two
pollen diagrams have been published from
places which now have more strongly “Mediter-
ranean’’ climates than Sitagroi. A pollen diagram
from Ayia Galini shows that there were decidu-
ous, even northern trees in the pre-neolithic on
what is now the extremely arid south coast of
Crete (Bottema 1980). Similar but less extreme
changes appear in a pollen diagram from Lake
Copais (Greig and Turner 1974).
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Figure 4.8. Growth ring sequences in transverse sections of
other trees.

(a) Ash (Fraxinus). Outer third of radius of a log about 6 cm
in diameter (KM 20).

(b) Elm (Ulmus). Entire log 9 cm in diameter under bark (ZE
73).

(c) Hornbeam (Carpinus). Entire pole 10 ¢m in diameter un-
der bark (ZF. 59). ‘




5.

Faunal Remains
Sandor Bokonyi

with a contribution by D. Janossy

INTRODUCTION

Sampling Techniques

The study of animal remains unearthed from
prehistoric settlements provides the zoologist
and the archaeologist with valuable data about
the fauna living in and around the settlements.
The first and most important problem posed by
the bone samples is how reliably they reflect the
fauna of a specific area in given prehistoric peri-
ods (Bokonyi 1968b:277-278).

Before answering that question, an essential
point should be stated. The animal bone sample
found in a prehistoric settlement does not repre-
sent the whole fauna of the region but only that
part represented by human activities: species
eaten by man; species which served religious
(sacrificial) purposes; those killed for their fur,
antler, horn, and the like; and/or species of do-
mestic animals that died and were buried in the
settlement.

The answer has both qualitative and quantita-
tive aspects. With regard to the qualitative, the
remnants of an animal species found in a settle-
ment bone sample signify that the species lived
in or around the site, being kept or hunted by
the inhabitants. Nevertheless, if the remains of a
species cannot be found in the sample it does
not necessarily follow that it was missing from
the local fauna but only that it did not have any

. of the contacts with man described above.

Quantitatively, bone samples adequately re-
flect species ratios in the domestic fauna, partic-
ularly in prehistoric times. During prehistoric
food shortages man ate all domestic animals.
Therefore, every individual among the domestic
fauna, independently of its original use (milking,
wool, draft animal), was consumed by man at the
end of its life, with its bones going into the rub-
bish pit. The situation changed in later times
when certain domestic species were no longer
used for meat. Because hardly any of the small
mammals have ever been hunted by man, the
presence of their bones can be attributed to
dogs. The bones of small rodents represent a
special category since they live in burrows,
sometimes dying there; these are generally not
of the same time period as the site, but later.

The ratios of the hunted species depend not
only on their relative frequencies in the wild fau-
na living around the site but also on man’s pref-
erences and on the aims and possibilities of
hunting itself. For example, in the Carpathian
basin at the inception of the neolithic, man hunt-
ed all species except the very small animals. Af-
ter this earliest neolithic phase, hunting served
domestication; man tried to kill the adult and
mature individuals of the domesticable species
so that he could then capture and domesticate
their young. Animals most frequently sought for
these purposes were aurochs during the neolith-

ic and wild swine during the bronze age
- (Bokonyi 1968b:278; 1969:222-223).
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A second problem concerns how the excavat-
_ed bone samples reflect the meat quantity con-
-sumed by the inhabitants of a given prehistoric
settlement. This is certainly a more difficult
problem than the first since its solution depends
mainly on sampling techniques and methods of
sample evaluation. Previous work shows that one
of two bone sampling techniques is usually em-
phasized: either only the largest, whole, conspic-
uous bones are collected, or all excavated soil is
screened or even sieved and all faunal materials
saved.

With cave excavations, screening or sieving
techniques are indispensable since cave deposits
contain, in addition to small artifacts, large
quantities of small animal bone, primarily mam-
mal. These bones come from animals carried in-
to the cave by predatory birds. They are from
roughly the same period as the archaeological
finds and therefore provide very useful informa-
tion about the prehistoric fauna and the environ-
ment and their changes.

In contrast, open air sites contain bones ob-
tained through human activities. Here, the re-
mains of small animals, however, belong to an
age that is generally later than the settlement it-
self and are not relevant to the prehistoric fauna.
Some portion of the fish bones discarded in set-
tlement middens can certainly escape the exca-
vator’s attention. However, archaeologists with
appropriate digging techniques and careful ob-
servation will discover and collect most of them.
A fine example of successful recovery is Polgar-
Basatanya (northeast Hungary) where a neolithic
pit contained remains, including teeth, from sev-
en fish species. It is significant that the adult in-
dividuals of the smallest species measured only
70-80 mm and that these remains had been col-
lected without any special techniques. Neverthe-
less, there is no doubt that a bone sample col-
lected with screening and sieving provides the
most detailed data about the fauna. Results of
experiments conducted during excavations of
prehistoric sites in Hungary show that the num-
ber of all bone specimens recovered and of the
species identified was increased by the applica-
tion of sieving. This method, however, indicated
only a slightly larger quantity of meat because

SANDOR BOKONYI
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the fragments were extremely small. Screening
or sieving has a somewhat greater importance
when a settlement is fully excavated; then the
meat quantity consumed by the entire human
population during the whole occupation can be
more precisely determined. In addition, knowing
the approximate number of inhabitants and the
time span of the settlement can even yield a
rough estimate of caloric intake from animal
products.

There are several approaches to determining
the quantity of meat from the bone samples.
Most zoologists attempt to determine the prob-
able number of individuals, based on the mini-
mum number, and then to compute from these
figures the amount of meat consumed. This esti-
mation is far from precise in most cases. More
exact figures can be obtained from a method that
also considers the age and size of the animals
(Bokonyi 1970a:291-292). The figures derived in
this way are generally higher than the minimum
numbers of individuals although even they do
not represent the actual numbers. Using these
figures one can also roughly estimate the quanti-
ty of consumed meat by calculating from the
number of animals and their average weight.

A simpler method determines the quantity
from the bone weight by noting that there is a
certain ratio between the weight of the bones
and the weight of the meat belonging to them.
This method was applied by White (1952:337-
338) to animal remains of New World sites and
by Kubasiewicz (1956:235-244) to those of Old
World sites. This procedure has since been used
by only a few investigators.

The main difficulty which can arise with these
methods involves variation in the bone-meat ra-
tio among the different animal species. Since on-
ly a portion of the bones can be identified as to
species, a majority of the sample can only be very
roughly estimated. Another limiting factor is the
impossibility of recovering all the bones from
animals killed, even in the case of a fully excavat-
ed settlement where the most refined methods
are used. In some instances bones are eaten or
carried away by dogs or taken away by men

‘working or hunting farther from the settlement;

many decay through exposure to the destructive




powers of nature. Therefore, estimation by this
. method always will be lower than the actual
- quantity of consumed meat. The best solution
would be a combination of the two methods de-
scribed above, taking us a step closer to the real
situation.

Settlement

Today zoologists tend to study vertical series,
since modern research does not consider species
or even breeds as unchanged systematic units.
Hence, the animal remains from sites occupied
over a long time span and with several phases
are always more interesting that those from sites
having a short duration. It is possible to study
chronologies by taking vertical series from vari-
ous sites of different ages. However, studying
the sample of a single site with several phases is
superior because the animals have the same geo-
graphical environment. The geographical envi-
ronment can undergo certain changes during the
life of a settlement—although these changes are
small-scale in the post-Pleistocene—and the ef-
fect can be observed on the animals directly.

It is true that settlements with several occupa-
tion periods are at a disadvantage because of in-
trusive pits which make distinctions among ani-
mal remains difficult. This requires careful con-
sideration of species or breeds whose appear-
ance would be unusual in a given period or geo-
graphical area, but it does not play an important
role in statistical investigations.

An excellent example of a settlement site of
long duration, with several comparable phases,
is Sitagroi. Initially, the occupation phases were
determined by one sounding (ZA) which profiled
the entire deposit; subsequently, additional
soundings yielded relatively large amounts of
bone material. Throughout the excavation, ani-
mal remains were collected and recorded by lev-
el, furnishing an ideal basis for studies of the
whole faunal development and of individual spe-
cies. ‘

The comparatively long time span affords in-
teresting radiocarbon dates. As seen in table 7.3,
calibrated radiocarbon dates indicate that the

“settlement occupation began as early as 5500 BC

FAUNAL REMAINS

and ended as late as 2200 BC, thus including the
periods between the end of the early neolithic
and the early bronze age. Because there is along
occupation, changes occurred not only in the do-
mestic fauna but also in the wild fauna. The
speed of evolutionary change is notably faster in
domestic fauna. Moreover, the five settlement
phases, as well as differences observable within
the faunal sample, are easily distinguishable.

Among the five phases, phase I (middle neo-
lithic, related to the Veselinovo culture, ca.
5500-5200 BC) is represented by a relatively
small amount of animal remains. Even so, its
identified sample (1,848 specimens) is far above
the statistically safe limit (500 specimens) neces-
sary for reliable conclusions (Bokonyi 1968b:
281). The animal remains of the other phases are
evenly distributed and far more numerous. Par-
ticularly, phase III, the Dikili Tash culture (ca.
4600-3500 BC), related to Gumelnitsa, yielded a
very rich animal bone sample of more than
13,000 specimens.

The Sitagroi fauna is of particular importance
because of special geographical site features. Sit-
uated on the border between the Mediterranean
and the Balkan regions, Sitagroi furnishes valua-
ble data on the early wild fauna connections be-
tween the two areas and also on the advance of
animal husbandry and domestication of animals
from the eastern Mediterranean to the north.

THE DATA BASE

The animal remains are representative of settle-
ment kitchen middens; the sample is large and
does not contain whole skeletons or larger skele-
tal parts in anatomical order. Only one large
skull fragment and a few whole horn-cores and
measurable horn-core fragments were recov-
ered. Similarly, the bone sample contained only
122 whole long bones (table 5.1).

Though fragmentary, the bones are well pre-
served; they are not damaged by soil acids or al-
kalis and show only slight traces of human activi-

~ ties (butchering) and chewing by dogs. As a re-

sult, a large proportion of them can be identi-

' fied, based on morphological features. Wild and
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Table 5.1 Distribution of Whole Long Bones

SANDOR BOKONYI

Cattle Sheep Goat Pig Dog Red

Roe Brown Wolf Fox Beaver Hare Total

Deer Deer Bear
Humerus - 4 - - 4 - - - - - 2 - 10
Radius - 11 1.- 1 4 - 1 - - - - - 18
Metacarpal 8 24 10 - 8 1 - 2 - - - 6 59
Femur - 9 - - - - - - - - - _ 2
Tibia - - - - 2 - - - - - - - 2
Metatarsal 3 6 4 - 5 1 - 3 1 1 - 7 31
Total 11 47 15 1 23 2 1 5 1 1 2 13 122

domesticated forms are also easily distinguish-
able. Preserved articular ends supplied addition-
al data beyond species identification, providing
conclusions as to size and size variations within
species.

Undoubtedly, there are some bones in the Si-
tagroi sample which come from later, undeter-
minable periods. These bones include small ro-
dent and tortoise remains which are intrusive in
the comparatively soft archaeological midden;
tortoises are especially abundant since they hi-
bernate there during the winter. The inference
that small rodent and tortoise remains belong to
the settlement is a tenuous one. Generally speak-
ing, the whole skeletons are certainly later,
though bones with human alterations (cut marks,
breaks, burned areas, etc.) are likely to be of the
same age as the settlement.

Fauna

Among Sitagroi’s 34,473 bones, at least 32 spe-
cies have been identified, with 5 belonging to the
domestic fauna (fig. 5.1). Table 5.2a contains the
identified species and their frequencies in differ-
ent occupation periods. Table 5.2b estimates the
number of individuals by phase.

The five domestic species are diagnostically
found in the fully developed neolithic of south-
west Asia and the temperate European belt.
Bronze age sites including early phases usually
have domestic horse as a sixth species, but it is
absent in the early bronze age of Sitagroi. This
supports the view that the domestic horse did
not arrive in Greece before the Middle Helladic

period (Hancar 1956:28; Anderson 1961:2) and
is in keeping with the results of Boessneck
(1962:39) which show that it did not appear in
Argissa Magoula before the middle bronze age.
Moreover, it seems that in the Balkan peninsula,
as in the Carpathian basin (Bokonyi 1968a:340),
wild horses did not survive the drastic climatic
changes at the end of the Pleistocene. Therefore,
indigenous horse domestication could not have
taken place. Domestic horses arrived, according
to our recent knowledge, from the oldest center
of horse domestication, the southern Ukraine.
Because of the greater distance, it is logical to as-
sume that these horses reached Greece some-
time after they entered the Carpathian basin.
Romanian faunas sometimes include bones of
horses coming from neighboring areas (Bibikova
1967:106), reported as the earliest domesticated
horses in Romania.

Sitagroi contains a domestic fauna similar to
that of other areas in southwest Asia or temper-
ate Europe; its species richness is attributed to
the many wild species. At least 27 wild species
represent -a considerable number, particularly
where there are relatively few species of birds
and fishes. The artiodactyl species are predomi-
nant among the ungulates with two, the chamois
and the fallow deer, unexpectedly appearing.
Both initially occur as subfossils from Greece,
with the fallow deer being conspicuously absent
from the European mainland (except for a small
number of bones from an aeneolithic site in
southeast Bulgaria [S. Ivanov 1949-50:345]),
proving that the species survived the end of the

' Pleistocene in the southeastern Balkans and thus
~is autochthonous to Europe.



The quantitative composition reveals interest-
ing changes in the fauna during the site occupa-
“tion. Phase I (ca. 5500-5200 BC) is similar to,
but does not mirror, the Greek early neolithic

sites Argissa Magoula (Boessneck 1962:28) and’

Nea Nikomedeia (Higgs 1962:271f.). Quite simi-
lar, however, is the extremely low wild animal ra-
tio coexisting with a high domestic species fre-
quency dominated by caprovines. Generally in
the Greek early neolithic, caprovines represent
about 70 to 80%; at Sitagroi, under 50%. Corre-
spondingly, cattle and pig ratios increase. The
dog has little economic importance, and its
bones are recovered infrequently.

During phase II (ca. 5200-4600 BC) the wild
animal ratio decreased to less than half its num-
ber in phase I. The sheep/goat ratio, and partic-
ularly that of pig, increased, offsetting the de-
crease in wild animals and cattle. Generally, un-
gulates decreased sharply in the wild fauna.

During phase III (Dikili Tash culture related
to Gumelnitsa, ca. 4600-3500 BC) the wild fauna
increased again, reaching the frequency of phase
I. The domestic animals also had about the same
ratios as in phase I.

In phase IV (final neolithic to early bronze age
new culture, ca. 3500-3100 BC) rather funda-
mental changes took place. First, the wild animal
ratio increased, reaching nearly double the per-
centage in phase III. Second, in the domestic
fauna the caprovine ratio decreased by more
than one-third and cattle by more than one-half
of their former percentages. Third, pig more
than doubled its ratio from phase III, becoming
the most frequent domestic species.

During phase V (early bronze age with early
bronze age Troy connections, ca. 3100-2200
BC) wild animals decreased again, dropping to
a figure below that of phase III. In the domestic
fauna caprovines slightly surpassed the decreas-
ing pig frequency, thus regaining their leading
position. Cattle also increased but still remained
below its frequency in the first three periods.

How can these changes be interpreted? The
differences between the domestic fauna of the
Greek early neolithic and of Sitagroi’s phase I lie
essentially in adaptation to the local zoogeo-
graphical conditions found everywhere in central
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and southeast Europe. Animal husbandry, with

its origins directly or indirectly in southwest
Asia, is based on sheep and goat, whose domes-
ticable wild forms came from that area. With no
apparent evidence for domesticable wild forms
in the Balkans, the development of sheep and
goat ceased; under primitive animal keeping
conditions the domestic fauna could not support
the human population with meat and simulta-
neously increase in number (Bokonyi 1968b:
284). Excluding dog, which is economically in-
significant in southeast and central Europe,
there are two additional domestic species, cattle
and pig, which had locally domesticable wild
forms directly resulting in their noticeable in-
crease from the middle neolithic.

Why is it, then, that the ratios of wild and do-
mestic animals of phase I do not differ from
those of the Greek early neolithic? Most likely,
unchanged environmental conditions in the mid-
dle neolithic and a lack of increase in animal hus-
bandry productivity resulted in man’s continued
dependence on hunting as a complementary
source for obtaining food.

This reasoning also applies in comparing the
productivity of animal husbandry with the rela-
tive importance of hunting during the Greek and
Hungarian early neolithic (Bokonyi 1968b:301).
Hunting is of minor importance in early neolith-
ic Greece where caprovines, which became the
leading element of animal keeping, found an ide-
al geographical environment. Brought to the
Carpathian basin, however, this early neolithic
domestic fauna entered a swampy environment
which represented an unsuitable biotope. It was
very natural for the yield of animal husbandry to
decline, forcing man to hunt much more than in
Greece. As a result, the ratios of wild animals
sharply increased and nearly reached those of
the domesticated fauna.

The only difference between the two early
phases of Sitagroi is in the probable increase in
the productivity of animal breeding in phase II,
with a concomitant decrease in the wild bone ra-
tio. This is substantiated by the substitution of
pig as a source of meat in place of a wild fauna

composed mostly of ungulates.

The increasing wild animal ratio in phase III
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~ Table 5.2a. Distribution of Domestic and Wild Animal Species: Total Faunal Recovery

a Phase I Phase 11 Phase 111 Phase IV Phase V
Domestic Animals Spec. % Spec. % Spec. % Spec. % Spec. %  Total
Cattle (Bos taurus L.) 503 27.22 1527 25.050 3553 27.160 557 12.860 1472 16.140 7612
Sheep (Ovis aries L.) 206 341 631 153 319 1650 -
Goat (Capra hircus L.) 11 48.54 75 49.280 156 46.960 28 29.400 106 39.810 376
Sheep/Goat (Ovis/Capra) 680 2588 5355 - 1092 3205 . 12920
Pig (Sus scrofa dom. L.) 260 14.07 1239 20.320 2056 15.720 1654 38.200 3254 “35.680 8463
Dog (Canis familiaris L.) 29 157 115 1.880 267 2.040 81 1.870 169 1.850 661

Total Bone Recovery 1689 91.40 5885 96.530 12018 91.880 3565 82.330 8525 93.480 31,682
Wild Animals
Aurochs (Bos primigenius Boj.) 29  1.57 47 0.770 85 0.650 61 1410 12 0.132 234
Chamois (Rupicapra rupicapra L.) - - - - 1 0.008 - - 1 0.011 2
Red Deer (Cervus elaphus 1..) 59  3.20 84 1.380 480 3.670 2861.6.600: 142 1.557 1051

— Fallow Deer (Dama sp.) 2 011 1 0.017 15 0.116 95 2.190 149 1.634 262

—.—Roe Deer (Capreolus capreolus 1..) 10 0.54 8 0.130 - 38 0.290 41 0.950 26 0.285 123
Wild Swine (Sus scrofa fer. L.) 40 217 . 33 0.540 249 1904 100 2310 163 1.788 585
Wild Cat (Felis silvestris Schreb.) - - - - 3 0.023 - - 2 0.022 5
Marten (Martes sp.) - - - - 1 0.008 2 0.046 - - 3
Badger (Meles meles L.) 1 0.05 1 0.017 3 0.023 1 0.023 - - 6
Brown Bear (Ursus arctos L.) - - 2 0.033 4 0.030 18 0.420 5 0.055 29
Wolf (Canis lupus L.) 1 005 - - 3 0.023 5 0.116 13 0.142 22
Fox (Vulpes vulpes 1.) 1 0.05 4 0.066 6 0.046 5 0.116 13 0.142 29
Carnivora - - - - 1 0.008 - - - - 1
Lesser Mole Rat ,

(Spalax leucodon Nordm.) - - - - 2 0.015 3 0.069 1 0.011 6
Beaver (Castor fiber L.) - - - - 7 0.054 5 0.116 11 0.121 23
Hare (Lepus europaeus Pall.) 10 054 18 0.300 41 0.313 1 0.023 10 0.110 80
Hedgehog (Erinaceus europaeus L.) - - - - - - - - 1 0.011 1
Gray-leg Goose (dnser cf. anser L.) - - - - 3 0.023 - - - - 3
White-fronted Goose (dnser cf.

albifrons Scop.) - - - - 1 0.008 - - - - 1
Mallard (dnas platyrhynchos L.) 1 005 - - 2 0.015 - - - - 3
Goosander (Mergus merganser L.) - - - 3 0.023 - - - - 3
Griffon Vulture (Gyps fulvus Habl.) - - - - 1 0.008 - - - - 1
Quail (Coturnix coturnix 1..) - - - - 1 0.008 - - - - 1
Great Bustard (Otis tarda 1.) - - 1 0.017 - - - - - - 1
Birds (Aves) 4 022 9 0.149 36 0.274 4 0.092 6 0.066 59
Turtle (Chelonia sp.) 1 005 2 0.033 38 0.290 94 2.170 29 0.318 164
Pike (Esox lucius L.) - - - - 1 0.008 - - - - - 1
Cyprinidae - - 1 0.017 - - 2 0.046 - - 3
Fishes (Pisces) - - - - 37 0.283 42 0.970 10 0.110 89

Total Bone Recovery 159 860 211 3.469 1062 8.121 765 17.667 594 6515 2791 U1

Total of Both Domestic and Wild : :
Specimens 1848 . 6096 13080 4330 9119 34,473

Note: Identification and frequency given for each phase,
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" Table 5.2b. Distribution of Domestic and Wild Animal Species: Estimated Number of Individuals

: Domestic Animals

Cattle (Bos taurus L.)
Sheep/Goat (Ouvis/Capra)
Pig (Sus scrofa dom. L.)
Dog (Canis familiaris L.)

Total Number of Individuals

Wild Animals

Aurochs (Bos primigenius Boj.)

Chamois (Rupicapra rupicapra L.)

Red Deer (Cervus elaphus L.)

Fallow Deer (Dama sp.)

Roe Deer (Capreolus capreolus L.)

Wild Swine (Sus scrofa fer. L.)

Wild Cat (Felis silvestris Schreb.)

Marten (Martes sp.)

Badger (Meles meles L.)

Brown Bear (Ursus arctos L.)

Wolf (Canis lupus L.)

Fox (Vulpes vulpes L.)

Carnivora

Lesser Mole Rat (Spalax leucodon Nordm.)

Beaver (Castor fiber 1.)

Hare (Lepus europaeus Pall.)

Hedgehog (Erinaceus europaeus L.)

Gray-leg Goose (4nser cf. anser L.)

White-fronted Goose (Anser cf. albifrons
Scop.)

Mallard (Anas platyrhynchos L.)

Goosander (Mergus merganser L.)

Griffon Vulture (Gyps fulvus Habl.)

Quail (Coturnix coturnix L.)

Great Bustard (Otis tarda L.)

Birds (Aves)

Turtle (Chelonia sp.)

Pike (Esox lucius L.)

Cyprinidae

Fishes (Pisces)

Total Number of Individuals

Total of Both Domestic and Wild
Individuals

Phase 1 Phase 11 Phase II1 Phase IV Phase V
Indiv. % Indiv. % Indiv. % Indiv. % Indiv. % Total
80 29.85 126 25.51 265 29.19 56 1440 139 16.95 666
116 43.28 218 44.13 3862 39.87 105 26.99 313 38.17 1114
41 15.30 100 20.24 148 16.30 138 35.47 277 33.78 704
4 1.50 12 243 14 1.b4 7 1.80 10 1.22 47
941 89.93 456 92.31 789 86.90 306 78.66 739 90.12 2531
4 1.50 7 141 9 0.99 7 1.80 3 0.37 30
- - - - 1 0.11 - 1 0.12 2
6 2.24 8 1.63 38 4.19 22 5.66 15 1.83 89
1 0.87 1 0.20 3 0.33 9 2.32 17 2.08 31
3 1.12 3 0.61 7 0.77 6 1.54 5 0.61 24
5 1.87 b 1.01 21 2.31 12 3.09 17 2.08 60
- - - - 2 0.22 - 1 0.12 3
- - - - 1 0.11 1 0‘26 - - 2
1 0.37 1 0.20 2 0.22 1 0.26 - - 5
- - 1 0.20 2 0.22 4 1.03 2 024 9
1 0.37 - - 2 0.22 2 051 2 0.24 7
1 037 2 0.41 2 0.22 2 0,51 3 0.37 10
- - - - 1 0.11 - - 1
- - - - 1 0.11 1 0.26 1 0.12 3
- - - 2 0.22 2 0.51 3 0.37 7
2 0.75 0.81 5 0.55 1 0.26 2 0.24 14
- - - - - - - - 1 0.12 1
- - - - 2 0.22 - - - - 2
- - - - 1 0.11 - - - - 1
1 .0.87 - - 2 0.22 - - - - 3
- - - - 2 0.22 - - - - 2
- - - - 1 0.11 - - - - 1
- - - - 1 0.11 - - - - 1
- - 1 020 - - - - - - 1
1 0.37 3 0.61 4 044 2 0.51 2 0.24 12
1 037 1 0.20 3 0.33 b 1.28 4 049 14
- - - 1 0.11 - - - - 1
- - 1 0.20 T - - 1 0.26 - - 2
- - - - 3 0.33 5 1.28 0.24 10
27 10.07 38 7.69 119 13.10 83 21.34 81 9.88 348
268 494 908 389 820 2879

Note: Identification and frequency given for each phase.
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can probably be explained by the premonitory
signs of a climatic change which begins in phase
IV and continues in Phase V. Animals of the
“dense forest (red deer) and those of the wet,
swampy environment (wild swine) tripled their
frequency in this phase. There are no essential
changes in the domestic fauna with the ratios re-
verting back to those of phase 1.

There is an interesting similarity between the
fauna of phase III and that of the Romanian Gu-
melnitsa culture, this being paralleled in archae-
ological materials, e.g., pottery. In Tangiru the
wild animal ratio is a low 3% (Necrasov and Hai-
movici 1959a:563), reflecting a certain southern
contact for this Romanian neolithic culture.
Among the domestic fauna, cattle is the most fre-
quent’ species, just exceeding the caprovines.
This feature is also characteristic of the northern
Balkans and central Europe. Pig is far less fre-
quent than the other species; dog is unimpor-
tant. A single horse was recovered; it has not
been identified as domesticated. In essence, the
differences between this fauna and that of Sita-
groi phase III can be attributed to differences in
geographical environments.

In the wild and domestic faunas of phase IV
the most significant changes occurred. There is
a suggested increase in forestation, based on the
considerable increase in the ratio of domestic
pig and the decrease in caprovines. This is sup-
ported by the great increase in wild animals, par-
ticularly the forest species. This could be the re-
sult of a different climate; the dry, warm climate
changed to a wetter, possibly colder one. It is
known that such a climatic change took place in
central Europe through the bronze age, al-
though it seems to have started somewhat earlier
in southeast Europe. Because the zoological and
botanical data are rather discontinuous during
prehistoric times in most parts of Europe, this
hypothesis should remain open for further study
and elaboration.

The sudden increase in wild animal ratios can

certainly be seen in the late neolithic of Bulgaria .

and Romania. Yasa Tepe, at Plovdiv in Bulgaria,
a late neolithic-aeneolithic settlement, shows a
wild animal ratio of 17.7% (S. Ivanov 1959:
81ff.). In Romanian sites of about the same age
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the increasing importance of hunting is even
more conspicuous. In Traian Dealul Viei (pre-
Cucuteni culture), about 30% of the bones are
from wild animals (Necrasov and Haimovici
1962:262), and in the upper layers (Cucuteni A-
B) the ratio of wild animals exceeds that of do-
mestic ones (Necrasov and Haimovici 1959b:
179). The same proportions also occur in Tru-
sesti, Cucuteni A period (Haimovici 1960:table
1). In all the preceding sites red deer and wild
swine represented at least two-thirds of the wild
fauna. These changes are similar to those in
phase IV of Sitagroi and support a climatic and
environmental change beginning earlier than the
bronze age. In the domestic fauna of these Bul-
garian and Romanian sites, unlike at Sitagroi,
cattle are characteristically the most frequent
species. The increase of pig, which exceeds the
caprovines, demonstrates a similarity with the fi-
nal neolithic of Sitagroi.

Nevertheless, it seems very unlikely that a cli-
matic change alone could cause such essential
changes in the domestic fauna. Animal husband-
ry can also be heavily affected by cultural (eth-
nic) changes, as reflected by the archaeological
data. _

A third factor also plays a role here: the sud-
den increase in local pig domestication. As has
been observed in central and eastern Europe,
large-scale cattle domestication terminated at
the end of the neolithic with pig as its replace-
ment. This process is demonstrated in phases IV
and V at Sitagroi. The transitional individuals
which appear between the wild and domestic
forms are the best evidence for pig domestica-
tion as may be seen on the scattergrams below
(figs. 5.14-5.17). Thus the rapid growth of do-
mestic pig stock contributed to the changes that
occurred in the domestic fauna.

Changes, including climate, are significant in
phase V. The climate continues to be somewhat
wetter than in the earlier periods, as evidenced
by similarities to other areas of central and east-
ern Europe and by the high ratio of forest ele-
ments in the fauna. Hunting may have lost much
of its importance. This is hinted at by the slightly
higher percentage of remains of domestic stock.
Of a different nature is the sudden caprovine in-




crease without benefit of any wild stock from
which to accomplish local domestication. Also in
- evidence is a new, large sheep type, clearly of
- southwest Asian origin, suggesting a cultural
change in this phase.

Environment

There is little doubt that the fauna identified
from the animal remains of a prehistoric site re-
flects the environment which surrounded the
site. Each animal species can only exist in a
strictly determined habitat. If the remains of a
species occur in a given site, it is evident that an
ecological habitat had to exist in or around the
site for that species.

This 1s particularly so for wild animals, but it
is also true to a certain extent for domestic ani-
mals in prehistoric times. Under primitive ani-
mal keeping, natural forces (geographic and cli-
matic conditions) are reflected in the species
composition of the domestic fauna. This can be
observed if the climate has changed, because the
domestic fauna will adapt to the changes
(Bokonyi 1952:108).

The wild species of Sitagroi are found in at
least three different habitats. The aurochs and
fallow deer are forest steppe (Parklandschaft) ani-
mals which seldom occupy a wet environment,
although fallow deer can live in semi-swampy
forests along rivers. The roe deer lives between
this group and true forest animals. It exists in
the culture steppe (land used for agriculture)
when there are small stands of trees, although it
can also find good living conditions in larger,
sparsely forested areas. The much larger red
deer furnishes strong competition (Boessneck
1956:121) in a similar environment. These three
species lived in the drier parts of the Drama
Plain, probably in the foothills close to the
mountains. Fallow deer and roe deer could have
existed in smaller numbers in the mountains but
aurochs, being a poor climber (Szalay 1915:70),
probably was extremely rare there. ,

Red deer, wild swine, wild cat, marten, badger,
brown bear, and beaver are animals of the dense
forest; all prefer a wet, swampy environment.
‘Most of these species were hunted in the moun-
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tains. Some were killed, of course, when they in-

vaded the settlement vicinity seeking prey
among the grazing domestic herds. Some could
have lived in the Drama Plain, but they certainly
needed a wet, marshy terrain (wild swine), or riv-
ers with moderately running streams and plenty
of wood (beaver). With the supposed increased
forestation in the second half of the occupation,
other species arrived on the plain as indicated by
their occurrence in greater numbers in the sam-
ple.

The chamois is an animal of the medium or
high mountains and prefers the open forests. It
is very likely, however, that it withdrew into the
high mountains only in recent times since its re-
mains have been found in several prehistoric
sites located in medium range mountains.

In summary, the wild fauna identified at Sita-~

groi suggests an environment very similar to the
rest of the Balkans, proved by the high ratio of
forest animals in the sample. Nevertheless, the
occurrence of fallow deer, a typically southern
species, speaks for a somewhat drier climate than
that of the inner Balkans. And yet most parts of
the Drama Plain were certainly wetter than in re-
cent times as can be judged from the beaver’s
presence. '

Species

DOMESTIC CATTLE AND AUROCHS. There is little
doubt that for Sitagroi’s inhabitants, domestic
cattle (Bos taurus L..) was the most important meat
animal. In a comparison of individuals, capro-
vines outnumbered cattle in all phases, exceeded
only by pig in phases IV and V; but in total meat
quantity, cattle dominated.

The occurrence of aurochs (Bos primigenius
Boj.) is well supported in all phases. However,
the most typical finds, skulls and adult horn-
cores, are not.present. The other wild cattle spe-
cies, bison (Bison bonasus L.), is not identified at
Sitagroi. Aurochs bones could be distinguished
from those of domestic cattle based on the works
of Koch (1927:446ff.), Hescheler and Rueger
(1942:4791f.), Degerbgl (1942:130), Boessneck
(1957:56ff.), Bokonyi (1962:189ff.), Stampfli
(Boessneck et al. 1963:159ff.), and Imhof



(1964:153ff.). In most cases the bones were
identified by their large size, thick walls, and

‘huge muscle insertion surfaces, though particu-
-lar difficulties arose in distinguishing bones of

young, subadult individuals and “transitional”
forms. The latter are represented by aurochs do-
mestic cattle crossings and by newly domesticat-
ed individuals. Recently domesticated cattle are
the best indicators of local aurochs domestica-
tion (Bokonyi 1962:204; 1969:223), and their
measurements border the domestic and wild cat-
tle variations on the scattergrams, representing
similar ties that occurred during their lives.

The bones of animals produced by crossings
between wild and domestic cattle and those of
newly domesticated individuals can be distin-
guished only with whole skeletons and skulls,
larger skull fragments and horn-cores (Bokonyi
1962:205). Unfortunately, none were found at
Sitagroi; however, it can be assumed, on the ba-
sis of the fauna of other neolithic sites of south-
east Europe, that crossings would occur between
domestic and wild cattle with the neolithic style
of animal keeping.

Most of the transitional individuals are found
in the first three phases with only a minimal oc-
currence in the two later phases. It is suggested
from the presence of mostly adult and mature
aurochs individuals (app. B: table 5.17) that man
tried to capture the immature wild cattle—since
only they could be tamed and domesticated—and
killed the adults that were attempting to protect
their young.

The domestication of aurochs is common to
the neolithic of central and southeast Europe. In
Greece, transitional individuals occurred in the
neolithic of Argissa Magoula in Thessaly (Boess-
neck 1962:31) and Lerna in the Peloponnese
(Gejvall 1969:31), and they also occur in the up-
per, early neolithic phase (Starcevo culture) of
Lepenski Vir, Yugoslavia (Bokonyi 1970b:1704).
They are particularly frequent in the Carpathian
basin where hunting served aurochs domestica-

tion in the middle and late neolithic (Bokdnyi

1959:80f.).

In Sitagroi, newly domesticated individuals in-
fluenced cattle population very much; being
larger than cattle that were in an advanced stage
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of domestication, they increased the average size
of the Sitagroi cattle. Unfortunately it is not re-
flected in withers height because there are no
whole metapodials from transitional individuals
(withers height is calculated from the length of
metapodials). However, faunal remains of early
domesticated individuals occur in abundance
among the fragments. '

In general, the number of intact metapodials
preserved is very small: 11 metacarpals and 3
metatarsals. Lengths and withers heights are
found in table 5.3.

Table 5.3. Cattle Metacarpal Lengths and
Withers Heights

Bone Phase  Length (mm) Withers height (mm)
Metacarpal 1 193 1192.7
Metacarpal 1I 206 1273.1
Metacarpal 1II 208 1285.4
Metacarpal  III 191 1180.4
Metacarpal III 200~ 1236.0~
Metacarpal IV 208 1285.4
Metacarpal V 183~ 1130.9+
Metacarpal V 185~ 1143.3~
Metatarsal ~V 202+ 1104.9
Metatarsal V 204+ 1115.9
Metatarsal V 226 1236.2~

Note: Calculated by Matolsci’s method (1968:3; 1970:113).
Measurements coded ‘“*’ are approximate.

These withers heights are undoubtedly not
very high. Boessneck (1958:115) determined the
average withers height of neolithic cattle of cen-
tral Europe at about 1,250 mm; that of neolithic-
copper age cattle was 1,268 mm (Bokonyi and
Kubasiewicz 1961:53).

Bones of large cattle, including transitional in-
dividuals, occur often in the sample (figs. 5.2-
5.4). As seen in the scattergrams, large cattle
predominate in the early periods, whereas the
majority of phase V cattle are in the lower half
of the size variation. Among the small-sized cat-
tle, three dwarf individuals appear with withers
heights of 1,104.9, 1,115.9 and 1,130.9 mm; the
dwarf cattle of phase I are probably the earliest

recorded in Europe. To this point the earliest




dwarf forms had been known from middle neo-
lithic Hungary, with withers heights of 1,077 mm

- from Gyor-Pandzsa dulo, Linear Pottery culture,

and of 1,126 mm from Polgar-Basatanya, Szil-
meg culture (Bokonyi and Kubasiewicz 1961:53).
As there is an insignificant time difference be-
tween the appearance of dwarf cattle in the
Greek and the Hungarian neolithic, it can be as-
sumed that cattle keeping developed similarly in
these areas.

The size of Sitagroi cattle fell within the varia-
tion of prehistoric cattle development in central
and southeast Europe, which progressively de-
creased in size from the neolithic to the iron age
(Boessneck 1958:115ff.; Bokonyi and Kubasie-
wicz 1961:5341.).

Sexual dimorphism is comparatively well ex-
pressed in the cattle of Sitagroi; the metacarpals
of bulls are generally much larger and more
massive than those of cows (fig. 5.2). It is more
difficult to distinguish sex by the metatarsals
(fig. 5.4); aurochs cow measurements overlap
even the upper variation range of bulls. The six
large bull astragali recovered either represent a
separate group or are from transitional individu-
als.

Positive evidence of bull castration is lacking
although a few large horn-core fragments with
extremely thin walls may come from oxen. Oc-
currence of oxen, particularly in the site’s later
phases, would not be surprising since the castra-
tion of bulls is certain from the neolithic and
copper age of central and eastern Europe (Kry-
siak 1950-51:228; 1952:289; Nobis 1954:160).

In the entire domestic cattle bone sample
there are only a few specimens suitable for the
investigation of craniological characteristics. No
whole skulls occur, and there is only one large
fragment (ZA 43, phase III). It is an upper fron-
tal skull fragment of an adult domestic cattle,
probably bull, including the proximal part of the
left horn-core (fig. 5.5). Characteristically it is
similar to those of aurochs skulls with a wide,
even forehead, a wide, straight intercornual
ridge, and a long, large horn-core. But it has thin
walls and a smaller, almost circular cross-section
at its base; it is simply a domestic cattle of primi-

~ genius type. To the same type belong two recov-
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41 (pl. VI:1) and MM 27. The primigenius type is
distinguishable from the aurochs horn-core frag-
ments by their thin, furrowed walls. A few horn-
cores are too fragmented for the latter differenti-
ation, but none are representative of the brachy-
ceros (longifrons) cattle type.

The primigenius cattle type seems to be the first
stage following initial domestication, after which
some are transformed into brachyceros type.
The latter type occurred in the earliest neolithic
(Kords culture) site of Nosza, northeast Yugo-
slavia (Bokonyi 1969:221).

Craniologically, the most interesting cattle
find of Sitagroi is the skull fragment of a horn-
less cattle from QO 8 phase V (fig. 5.6). Except
for a missing median splinter, the skull form can
be reconstructed with a comparatively narrow,
uneven forehead and wavy frontal ridge. Only
two small, bone pearl clusters indicate where the
horn-cores should be located.

In comparison with-hornless sheep, hornless
cattle occurred rather late, with the first appear-
ance in Egypt around 2500 BC. In the northern
half of central Europe they are described from
the end of the neolithic or the beginning of the
copper age (David 1897:38; Hoyer 1923:14;
Muller 1963:1491f.). A Sitagroi radiocarbon date
from the same phase (Vb) as the hornless cattle
fragment gave an absolute age of 2135 bc + 150
(Bln 781). This find, therefore, is as early or ear-
lier than the previous finds from central Europe
and certainly is the oldest found in the Balkans.

The age group composition of the Sitagroi
cattle bone (table 5.4) is extremely interesting.
Ascending from the lowest site level, the ratio of
immature animals tends to decrease while ma-
ture forms tend to increase.

Table 5.4. Domestic Cattle Bone Sample:
Ratios of Age Groups

Phase Immature (%) Mature (%)
\Y% 26.0 74.0
v 31.2 68.8
111 374 ‘ 62.2
I - 438 56.2
I 38.2 61.8
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Figure 5.5. Skull fragment of primigenius type domestic cat-
tle (ZA 43, phase III).

This development is probably attributable to
the change in use of domestic cattle during set-
tlement life. All species domesticated in the first
wave of domestication were used as meat ani-
mals, and only after the development of other
uses were they exploited further for milking and
as draft animals. During the fodder shortage of
prehistoric times, man slaughtered most of his
meat animals in the autumn when they were still
immature, keeping only the breeding stock

through the winter. Probably this situation ob- .

tained in the early phases of Sitagroi, and essen-
tial changes took place only in phase IV, ob-
served in the decrease in the number of imma-
ture animals killed. Based on Near Eastern anal-
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Figure 5.6. Skull fragments of hornless cattle (QO 8, phase
V).

ogies, the first secondary use was milking, but
the use of the draft power of cattle cannot be ex-
cluded, particularly in phase V.

The aurochs from Sitagroi resemble in size
prehistoric aurochs which lived under poor envi-
ronmental conditions. Ecologically, the Drama
Plain was a little too wet and too small, and the
neighboring mountains did not furnish them a
desirable habitat. It is understandable, therefore,
that the majority are smaller in size than the
large aurochs of the great plains in Hungary.
Larger individuals do occur: for example, a distal
metacarpal fragment (ML 34, phase I) with a dis-
tal breadth of 83 mm; a lower third molar (MM
10, phase IV) with a length of about 48 mm; and




a strong, juvenile horn-core from the same pro-
venience as the molar. '

SHEEP. In southwest Asian mountains, the first
domestication center of caprovines, goats were
generally more prevalent than sheep; but in the
plains and hilly areas, and in all central and
southeast Europe, sheep exceeded goat. This
was the case at Sitagroi (table 5.5).

Table 5.5. Caprovine Bone Sample: Ratios of
Sheep and Goat

Phase Sheep (%) Goat (%)
v 75.1 24.9
v 84.5 15.5
111 80.0 20.0
I 82.0 18.0
I 94.9 5.1

Because the caprovine bones are highly frag-
mentary, their identification proved difficult
even with the aid of the studies of Gromova
(1953) and Boessneck et al. (1964).

The absence of post-Pleistocene wild sheep on
the Balkan mainland establishes without doubt
that the sheep from Sitagroi are domesticated.
Domestication is also proven by the occurrence
of hornless sheep and by the high ratio of imma-
ture animals, those under two years (table 5.8).
Given a high number of immature bones in the
sheep/goat category and, although young sheep
and goat bone fragments are practically indistin-
guishable from each other, given that 80% of the
caprovine bones are from sheep, it can be in-
ferred that the number of sheep killed at an im-
mature age is much higher than represented in
table 5.8.

Whole skulls cannot be found in the sheep
sample either, but there are several large skull
fragments, whole horn-cores, and large horn-
core fragments. The horn-cores show a large
variation at Sitagroi (fig. 5.7), necessitating their
division into three main types, as follows:

1. Long, massive horn-cores in the form'of a
two-thirds or three-quarters circle, with a tri-
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angular cross-section at the base and a slight
outward twisting. These are the so-called
Copper sheep type (fig. 5.8).

. Short, flat, non-twisted horn-cores, resem-
bling those of goat but much shorter. These
are the so-called Turbary sheep type (fig.
5.9). : '

3. Rudimentary horn-cores, 5-30 mm in length

with a nearly circular cross-section at the'base
(pl. VI:2).

A single horn-core was found which is massive
but very short, with a triangular cross-section at
its base (fig. 5.10). Hornless sheep skull frag-
ments having many different degrees of horn-
lessness also accompany the above-mentioned
types (fig. 5.11).

‘These variations are solely the result of do-
mestication and sexual dimorphism and do not,
therefore, represent separate breeds. Previously
it was thought that these were independent
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Figure 5.7. Horn-cores of sheep (Ouis aries L.): scattergram
of greatest and smallest diameters.
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Figure 5.8. Horn-core fragment of Copper sheep type (ZA
-47, phase III).

(oo - m—-. m—] (- — . m—)
Figure 5.9. Horn-core of Turbary sheep type Figure 5.10. Sheep horn-core with- unusual form (ZA 55,
(MM 15, phase III/IV). phase II).
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Figure 5.11. Skull fragments of hornless sheep (phases I and II).
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Figure 5.12. Metacarpals of sheep (Ovis aries L.): scattergram,

of distal breadth and diameter.

27 4 distal ®
breadth
26 A e o
o0
25 ®
A A
24 - o ¢°
:0
® ©
23 - eod OOOAO
1@
OMOA A
22 %ﬁﬁ: 2o
@ phase V.
21 4 2.&13&& O phase IV,
A A.%zot A phase [,
20 - eA @ phase .
L® ¢ phase I,
- A
s distal
A diameter
T T T T T T T
12 13 14 15 16 17 18

Figure 5.13. Metatarsals of sheep (Ouis aries L.): scattergram
of distal breadth and diameter.

78




Table 5.6. Horn-core Types: Distribution by
Phase ‘

Phases
I II III IV V Totals

Hornless 6 9 5 15 7 32
Rudimentary

horn-core 0 0 2 1 2 5
Turbary sheep 2 1 3 12 14 32
Copper sheep 4 23 10 6 6 49
Unidentifiable

horn-core type 2 0 3 1 1 7
Totals: 14 33 23 25 30 125

sheep types originating from different wild
forms. However, since Eugster (1921) and, in
particular, Reitsma (1932) proved from primitive
breeds that Copper sheep horn-cores occur ex-
clusively in males and those of Turbary sheep
only in females, they are no longer considered
independent types.

At Sitagroi, therefore, the first horn-core type
is undoubtedly from rams, and it is highly prob-
able that the unusual horn-core from ZA 55 (fig.
5.10) is also male. The horn-cores and hornless
fragments of the second and third types are from
females. The whole latter group may contain
castrates as well, but there is no direct evidence
for this.

According to the data (table 5.6), the bone
sample contains 49 male horn-cores and 69 fe-
male horn-cores. Since the ratio among newborn
lambs is about 1:1, it can be inferred that either
the second group also contains horn-cores of
castrated males or that a great number of the
males were slaughtered while young. Both cases
are plausible, though the latter is supported by
the high ratio of young individuals in the sample.

An interesting change occurred during the
settlement life span. In the first four phases, a
population of small sheep, corresponding to
sheep in neolithic sites of the Balkans and the
Carpathian basin, is in evidence. They are small-
er than the early domestic sheep in southwest
Asia (Boessneck 1956:28f.; 1962:30; Jarman and
Jarman 1968:257; Bokonyi 1964:911; 1971). Oc-
casionally, among these sheep larger individuals
are seen, as exemplified by a metatarsal (ZA 50,
Pphase II) whose length is 158 mm, indicating an
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individual with a withers height of 740 mm. Sud-
denly, in phase V (bronze age), there appeared
a large sheep, together with an increase in the
caprovine ratio which made caprovines again the
most frequently domesticated group. Phase V
yielded few whole metapodials and these, in
most cases, are larger than those of earlier
phases (table 5.7). Much larger individuals can
be recognized by bone fragment measurements
in the scattergrams (figs. 5.12, 5.13).

At the end of the copper age and the begin-
ning of the bronze age, large sheep and the de-
velopment of sheep keeping can be observed
throughout southeast and central Europe. This
resulted in an increase in withers heights of as
much as 100 mm. At this time 700 mm was the
average withers height in the southern half of

Table 5.7. Sheep Metapodial Lengths and
Withers Heights

Bone Phase Length (mm) Withers height (mm)
Metacarpal V 129 626.9
Metacarpal V 124~ 602.6
Metacarpal V 124~ 602.6*
Metacarpal V 117 568.6
Metacarpal V 117 ' 568.6
Metacarpal IV 121.5 590.5
Metacarpal  III 120 583.2
Metacarpal =~ III 117 568.6
Metacarpal  III 115 558.9
Metacarpal  III 113.5 551.6
Metacarpal  III 113 549.2
Metacarpal  IIL 111x 539.5~
Metacarpal  III 110 534.6
Metacarpal  III 109.5 532.2
Metacarpal  III 109 529.7
Metacarpal  III 105~ 510.3*
Metacarpal = - III 104 505.4
Metacarpal  III 102+ 495.7~
Metacarpal  III 101 490.9
Metacarpal  IIL 98.8 408.2
Metacarpal  1II 116.5 566.2
Metacarpal  II 115.5 561.3
Metacarpal II 114 554.0
Metacarpal I 117.8 572.5
Metatarsal 'V 126 589.7
Metatarsal ~ III 123 575.6
Metatarsal III 116.5 545.2
Metatarsal I 116 542.9
Metatarsal I 113.5 531.2
Metatarsal  1II 158+ - 739.4

Note: Calculated by Zalkin's method (1961:132). Measure-
“x”’ are approximate,
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Russia and the Ukraine (Zalkin 1961:26); 696
mm was the average in Hungary (Bokonyi 1971).
A question arises as to the origin of these large
domestic sheep. The answer can be found
through study of prehistoric sheep keeping. In
the early phases of animal keeping, size increase
happened only through local domestication.
This process was unintentional inasmuch as man
simply attempted to increase the number of do-
mestic stock, not to improve the quality. There
were no wild forms present around Sitagroi;
therefore, this problem can be approached in
terms of trade or contact with migrating peoples,
and their herds, from southwest Asia. Boessneck
(1962:47) entertained an idea based on the size
increase and large horn-cores of sheep in the
bronze age of Argissa Magoula. Since he was un-
familiar with the domestic sheep of the third mil-
lennium of southwest Asia, he based his theory
on the fact that the large horns of female wild
sheep in the Near East would also manifest
themselves in their descendants. Studies on do-
mestic sheep of the third to second millennium
BC in southwest Asia suggest that such an im-
port seems likely. At Tell al-Rimah (8rd-2nd mil-
lennium BC, northeast Iraq, excavation of D.
Oates, 1967-68) domestic sheep are found with
636-730 mm withers heights. Sheep of approxi-
mately the same size from Boghazkdy (14th-13th
century BC, Anatolia) are described by Vogel
(1952:147). In southwest Asia these large sheep
developed from purposeful animal breeding and
not from a new wave of domestication. Purpose-
ful animal breeding, a combination of breeding
selection and satisfactory feeding, is first applied
to sheep, both qualitatively and quantitatively, in
third millennium Mesopotamia. These changes
resulted in greater sheep size and an increase in
the amount and quality of wool. Since little field-
work has been done until recently, there is
sparse osteological evidence for the size in-
crease, but written sources do verify the changes
in wool. Kraus (1966) published shearing lists
for sheep from Old Babylonian Larsa at the turn
of the third to the second millennium. There are
also several figurines representing wool sheep in
this period. .
Sheep at the turn of the third to the second
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keeping their ancestral body proportions. How-
ever, Hittite sheep, second millennium BC, seem
to have had body proportions similar to those of
improved breeds from the beginning of modern
animal breeding. The best evidence is their very
short but wide metapodials (Vogel 1952:147)
which show extraordinary resemblances to those
of recent cultural breeds. The bronze age sheep
of Sitagroi are probably somewhat smaller than
those found in southwest Asia, and their meta-
podials resemble those of archaic forms. In com-
parison with sheep in earlier phases, they prob-
ably had the advantage of increased quality and
quantity of wool. There is no direct evidence to
support these ideas, but material from central
Europe clearly demonstrates that the first wave
of sheep with really good wool arrived during
the bronze age (Bokonyi 1971).

Proportionate age groups show that sheep
were not merely meat animals in the earliest oc-
cupation layers. As already discussed, the ratio
of immature sheep is probably higher than listed
in table 5.8. Even so, they are essentially less fre-
quent than immature pigs and their frequency is
close to that of immature cattle. In phases II and
III the ratio of mature individuals increased, im-
plying an increase in uses other than for meat.
Phase IV found a strong decline followed by an
increase again in mature forms.

Table 5.8. Ratios of Immature and Mature
Sheep

Phase Immature (%) Mature (%)
A% 33.6 66.4
v 42.3 57.7
111 24.7 75.3
I 45.0 55.0
I 49.2 50.8

Since there is strong evidence that wool sheep
appeared in the Near East in the sixth millenni-
um, it is likely that both meat- and wool-produc-
ing individuals were kept in the early phases of
Sitagroi. Milking could be considered a tertiary
use; Zeuner (1963:219) determined the presence
of cow milking in southwest Asia, ca. 2900 BC.

It is highly probable that the milking of capro-




vines is earlier, not only because they were do-

“mesticated first but also because early milking
. techniques applied to cows can be derived from
those used with -caprovines.

GOAT. As with sheep, wild ancestors of goats are
absent from the European mainland; thus the re-
mains at Sitagroi are of domesticated forms.
This i1s corroborated by the lack of wild charac-
teristics in the horn-cores.

Goat is represented craniologically by 4 whole
horn-cores and 73 horn-core fragments, some of
which can be typed. One whole horn-core (fig.
5.18) and 3 fragments are from scimitar-horned
goats or aegagrus type. Three other whole horn-
cores and 28 fragments represent goats with
twisted horns, termed prisca type. The remaining
42 fragments are too small for type determina-
tion (table 5.9).

The aegagrus and prisca types are used only to
determine horn-core form and are not meant to
denote differences in origin as is supposed by
earlier authors. Scimitar horn-cores are closer to
the wild form (Capra aegagrus Erxl.) than are the
twisted ones and therefore imply an earlier stage
of domestication. They are small in number
compared with the twisted ones, although even
in recent times primitive forms exhibit this char-
acteristic. Recent scimitar-horned individuals are
always female. At Sitagroi, too, the scimitar
horn-cores and the smaller twisted ones are ob-
viously female; the larger prisca type horn-cores
represent males. Among the males two large
cores appear with base circumferences of 127
mm and 128 mm. Both are from phase III (ZA
42 and 43) and demonstrate that if goats had
been permitted to live longer, their size would
have increased appreciably.

Among Greek neolithic sites Lerna is the only
one where the ratio of aegagrus type cores is con-
spicuously high (Gejvall 1969:27-28). In all oth-
er sites prisca type goats represent the over-
whelming majority.

Generally, Sitagroi goats are of small-to-medi-
um sizes, as indicated from extremity bone mea-
surements. Three bones, a metacarpal (ZG 43,
probably phase II), a metatarsal (KL 108, phase
II), aﬁd another metacarpal (ZG 18, phase III)
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are from large individuals, probably strong
bucks. The last bone, with its greatest length 130
mm and its smallest breadth 18.7 mm, repre-
sents one of the largest prehistoric goats found
in central and southeast Europe. Plate VI:3 com-
pares it with an average goat metacarpal from
the site. Notably, goats of similar size appear
mostly in the Roman Imperial period as a result
of the purposeful animal breeding manifested at
that time. Unfortunately, the goat sample at Sita-
groi is too small to determine any change in size
during settlement life.

Goat age group ratios indicate two functions
(app. B:table 5.19): first, their use as meat, and
second, their use for milk. Other uses are inde-
terminable since the sample size is small.

Table 5.9. Goat Horn-core Frequencies by
Phase

Phase Whole Horn-core
horn-cores fragments Unidenti-
aegagrus  prisca  aegagrus  prisca  fiable Total

(scimitar) (twisted) (scimitar) (twisted)

\% 0 0 2 16 26
v 0 0 0 2 2 4
III 1 2 0 14 13 30
1I 0 1 0 3 9 13
I 0 0 1 1 2 4
Total 1 3 3 28 42 77

DOMESTIC PIG AND WILD SWINE. In all phases
domestic pig is an important meat source for the
inhabitants of Sitagroi, particularly in phases IV
and V. Domestic pig, like cattle, had its wild form
living around the site, and its local domestication
can be proven. Wild swine, one of the three most
hunted animals, appears in all phases, especially
in phase V where it is the most frequent of all
wild animal remains.

“Transitional individuals,” specifically newly
domesticated pigs, connect wild and domestic
variations and are noted in the scattergrams
(figs. 5.14-5.17). Their occurrence is common al-

'so among unmeasurable fragments, particularly

in phase V. Domestic and wild pigs can be distin-

guished easily from each other on the basis of
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size, the former being a much smaller represen-
tation of the wild form. '

The pig sample is particularly fragmentary,
containing a conspicuously small number of
measurable specimens and no whole skulls or
large skull fragments. Therefore, further mor-
phological evidences of domestication are dem-
onstrated from the lachrymal bones (table 5.10)
and the dentition. The wild swine of central Eu-
rope has an elongated lachrymal bone with a
lachrymal index (ventral length/greatest
breadth) always above 2.0. The Mediterranean
wild swine is classified by Ulmansky (1914:171f.)
as an independent species, Sus mediterraneus.
However, this is only a geographical subspecies
(Kelm 1938:505), having a somewhat shorter
lachrymal bone. The lachrymal bone of domesti-
cated pig is shorter yet, with a lachrymal index
around 1.0, going hand in hand with the general
shortening of the skull under domestication. At
Sitagroi there is only one elongated lachrymal
bone, probably from a “‘transitional individual”
(PO/C-D 129, phase V). Unfortunately, it is
damaged and unmeasurable. All other lachrymal
bones are very short (four are represented in
figs. 5.19, 5.20; pl. VI:4, 5), their indexes being
at 1.0 or just above. It can be said with assurance
that these come from pigs domesticated over
several generations.

Table 5.10. Domestic Pig: Lachrymal Bone
Measurements

Ventral Greatest  Lachrymal
Phase length (mm) breadth (mm) index Illustration
A% 31.5 27.0 1.17
\% 28.0 24.0 1.17  Fig. 5.20
\% 26.5 26.0 1.02
v 27.0 23.5 1.15
v 22.0 22.0 1.00 Fig. 5.19
1Ix 25.5 21.0 1.21 PL VL:5
I 26.0 23.0 1.13 Pl VI4

A decrease in skull size in pigs as a direct ef-
fect of domestication can be seen also in small
size dentition. This decrease in tooth size is pre-
ceded by a decrease in skull size, resulting in a
shortened maxilla or mandible with large teeth.
Since the large teeth become crowded in the
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Table 5.11. Wild and Domestic Swine Lower
M, Lengths: Distribution by Phase

Phases

Length (mm) I 1I 111 v \" Total
48 - - 1 1 3 5
47 - - - - 2 2
46 - - - - -
o 45 - 1 1 - 2
§ 44 - 2 1 2 5
43 - 1 - 1 2
42 - 1 - 2 3
41 - 1 - 3 4
40 - - 1 1
39 - - - 1 1
38 - - 1 1
37 - 1 1 - 2
36 - - 1 1
35 2 1 1 4
o 34 1 3 1 2 7
= 33 - - 3 4 4 11
°é’ 32 1 - 4 4 1 10
s 31 2 2 3 3 10
|30 - 2 2 - 1 5
29 3 1 - 2 6
28 - 1 - 1 - 2

small maxilla or mandible, they either overlap or
settle in a crosswise position. Material from Sita-
groi provides some excellent examples but, odd-
ly, always in the upper tooth row (pl. VII:1-4).

Domestic pigs from Sitagroi resemble those
from neolithic and bronze age sites in central
and southeast Europe. Small pigs found in the
lower phases are similar to pig remains at Greek
neolithic sites (Boessneck 1956:30; 1962:30f.;
Jarman and Jarman 1968:260; Gejvall 1969:
22ff)). An increase in domestic pig size from
phase IV is simply attributed to variations caused
by newly domesticated individuals together with
small pig survivals from an early domestication.
This is well demonstrated by the scattergrams
(figs. 5.14-5.17). Frequency diagrams of the low-
er M; also provide information about size rela-
tions in different periods and the occurrence of
transitional forms between the domestic and
wild swine (table 5.11).

Among the European domestic mammals, pig
is the only one that has been used solely as a
meat animal since first being domesticated. The

‘age distribution in Sitagroi demonstrates that
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Figure 5.19. Skull fragment of pig with lachrymal * Figure 5.20. Skull fragment of pig with lachrymal bone
bone (MM 7, phase IV). (ZA 19, phase V).
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the overwhelming majority are from animals
killed before reaching the end of their second
) year (table 5.12).

These figures demonstrate that approximately
90% of the pigs were killed in their immature
stage. In phase IV the ratio is much lower, with
a concomitant rise in numbers of wild animals
hunted for their meat. Domestic cattle and
sheep/goat supplemented the use of pigs. Phase
V returned to the initial situation.

The fact that only 10% of the pig bones are
from mature animals suggests that the breeding
stock was very limited. This is a conspicuously
small percentage even when it can be supposed
that it consisted mostly of females. There is di-
rect evidence from prehistoric sites that most
males were castrated or killed at an immature
age. A 10% breeding stock 1s small even if sows
in their second year farrow before they are
slaughtered.

Given a breeding stock of about 10% and
knowing that primitive domestic animals bring
forth their young once a year as did their wild
ancestors, then one can roughly determine the
average number of piglets per litter necessary to
maintain the pig population. Example: 100 pigs
inhabit the settlement at a given time. Ten of
them are adult individuals—2 boars and 8 sows.
Let us suppose that 25 of the 50 subadult indi-
viduals (we take these figures from the kill-off
pattern of pigs at the site) also manage to reach
farrowing age, and 80% (20 individuals) are
again sows. There are now 28 breeding sows.
Sterility is uncommon with primitive domestic
animals kept under comparatively natural cir-
cumstances. Nevertheless, let us assume that 3
sows miscarry yearly, leaving 25 breeding sows.
Moreover, mortality reduces the number of via-
ble individuals by 20% to 20 sows. Therefore, 80
piglets, or 4 piglets per litter, are needed to
maintain the pig population at this estimated lev-
el of approximately 100 pigs. Recent European
wild swine studies report that 4 to 12 piglets oc-
cur in a litter (Haltenorth 1957:208f.). It must be
assumed that Sitagroi’s pigs had larger litters—to
increase the domestic stock and at the same time
supply meat to the inhabitants.

- The wild pigs from Sitagroi are similar in size
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to those of the Mediterranean form and there-
fore are smaller than central and western Euro-
pean subspecies and larger than those of Asia.
However, some large individuals do occur: an
unmeasurable mandible fragment (ZA 65, phase
I), a large lower canine (ZG 20, phase III), and
a mandible fragment (Z] 9, phase IV) are all
from large boars.

Most of the wild pig bones are from mature in-
dividuals, in sharp contrast to the low ratio in
mature domestic forms (app. B:tables 5.20,
5.21). The scattergrams demonstrate a high pro-
portion of males reflecting local domestication
of pig (figs. 5.14-5.17).

A simple evolutionary abnormality appears in
an adult swine mandible fragment from phase V
(PO/C-D 129). The mandible shows no patho-
logical alterations or other aberrations to ex-
plain a gap of 10 mm between P, and P, or
another of 9.5 mm between P; and P,.

Table 5.12. Ratios of Immature and Mature
Pig Bones

Phase Immature (%) Mature (%)
\Y% 90.32 9.68
v 81.64 18.36
I 88.08 11.92
1I 89.55 10.45
1 89.12 10.88

DOG AND WOLF. A third domestic animal of Sita--
groi which had a local wild ancestor is the dog.
Several authors concur that wolf is the ancestor
of dog (Herre 1958:32; Degerbgl 1961:46; Nobis
1963:306ff.). However, at Sitagroi there is a lack
of transitional individuals between wolf and dog,
the variations in the two forms do not overlap,
and there is a considerable size difference be-
tween the bones of the two species. Thus, dogs
arrived at Sitagroi in a domesticated form.
Little variation occurs among dogs, which
range between small and medium forms. From
the frequency diagram of the lower M, (table
5.13) one can see the clustering around domestic

dog. :

The lower M,’s with a length of 14 or 15 mm

fall within the upper variation limits of fox, but
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Table 5.13. Dog and Wolf: Distribution of

Lower M, Length '

Length in mm  Number of Specimens

Domestic Dog

Wolf

—OO OO~

R g—

can be differentiated morphologically. They
could be jackal, though jackals have not been
identified in the Balkans from the early Holo-
cene.

The craniological features of dogs are even
less variable than their M, size. Although the ex-
cavation yielded no whole skulls, six large and
several smaller skull fragments provide an idea
of their form. The skull is small, with a wide,
arched braincase, a broad-to-medium forehead,
and a medium-to-narrow nasofacial part. Gener-
ally the skull is reminiscent of Riitimeyer’s “Tur-
bary dog.” The mandibles are somewhat more
variable (with two extremes seen in pl. VIII:1).
They are usually slender with a low horizontal
part; even in this respect the smallest one is larg-
er than fox. As a result of overcrowded dentition
caused by an advanced stage of domestication,
the oral half of P, slips to the lateral side of P;;
M, and M, sometimes move to the ascending ra-
mus (pl. VIII:2). ,

Extremity bones are the least fragmentary in
the whole sample; 23 are whole, mostly metapo-

dials. On the basis of the whole long bones, it is’

determined that the smallest dogs of the site are
Spitz size (one humerus, phase II, with a greatest
length of 115.5 mm, is from a dwarf dog). The
largest are the size of Airedale terriers.
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Small dogs are also found in the neolithic at
Argissa and Arapi in Thessaly. Two dogs are
similar in size to the dwarf of phase II of Sitagroi
(Boessneck 1956:34). Large dogs also appeared
in the neolithic and bronze age levels of Lerna
(Gejvall 1969:144f.) and in the bronze age of Ar-
gissa (Boessneck 1962:49). Nea Nikomedeia
yielded only an atypical radius fragment (Higgs
1962:272). With the beginning of the pottery-
neolithic (StarCevo culture), medium-size do-
mestic dogs are found in the northern Balkans
(Bokonyi 1970b:1703). Mostly small dogs lived
in the neolithic of the Carpathian basin, with me-
dium-size individuals present during the earliest
neolithic (Bokonyi 1971:650).

The fact that the majority of dog bones are
broken suggests that they were eaten in Sitagroi
as they were during the neolithic and bronze age
in the Old World. Use of the dog as a hunting
companion is unsupportable, since hunting itself
1s not an important aspect of Sitagroi life. More-
over, when hunting increased in phase IV, the
popularity of dogs decreased. It is likely that, in
addition to being a food source, the animal was
used for herding or as a watchdog.

CHAMOIS. The occurrence of chamois is an inter-
esting phenomenon in the wild fauna of Sitagroi.
It is represented by two bones: a right frontal
bone with a large horn-core fragment from a
subadult (pl. VIII:3) and a right horn-core frag-
ment from a young individual. The first was re-
covered from MMb 65 (phase III) and the sec-
ond from PO/B 38 (phase V). The horn-cores
are undoubtedly chamois, because the forms are
straight, forward leaning, with an almost circular
cross-section at the base, and with typically
spongy walls. It is possible that some chamois re-
mains, particularly the bones of large individu-
als, are among the very fragmentary sheep/goat
material.

Although the size relationships of the subfossil
chamois are unknown, the subadult horn-core of
Sitagroi probably belongs to a weak buck. Noth-
ing can be said of the other horn-core because
it is too young. In comparison, the subadult core
is close to examples at Lepenski Vir and Obre II,
both in Yugoslavia (table 5.14).




Chamois bones are extremely rare among the
animal remains of prehistoric sites. The few that
have been found are mostly from Switzerland
and southern France. In the Balkans this species
is identified only in the uppermost phase
(Starcevo culture) of Lepenski Vir (Bokonyi
1970b:1703) and from the middle neolithic of
Obre II

It is interesting that this species lived in medi-
um-range mountains during prehistoric times

and now is confined to the high mountains. Its.

previous adaptation resembles the Pleistocene
habitat, suggesting that this animal retreated as
a result of man’s presence.

The chamois found in Sitagroi lived in the
mountain range surrounding the Drama Plain;
the inhabitants had to go long distances to hunt
them. Thus it can be inferred that chamois is re-
garded as a ‘““noble”” animal, highly prized for its
horn-cores (trophies) rather than as a supple-
mentary meat source.

Table 5.14. Chamois Horn-Core
Measurements: Balkan Neolithic Sites

Greatest Greatest Smallest Circumference

length  diameter diameter of the
Site (mm) (mm) (mm) basis
Sitagroi - 25 22 77
Lepenski Vir - 23 20 71
Obre 11 87~ 23 19 70

Note: Measurement coded with * is approximate.

RED DEER. Red deer is quite often the most com-
mon wild animal in prehistoric sites of temperate
Europe. This is true also at Sitagroi where it is
the most frequent wild species in phases I
through IV, and only in phase V does it decrease
to third place. Its high frequency results from
the following: first, the dense forest environment
that surrounded the site in the initial phase of
agriculture provided an ideal habitat for the spe-
cies; second, the large quantity of meat that a red
deer yields was an incentive for the hunter; third,
the antlers served as excellent raw material for
making tools. Antlers were collected by inhabit-
ants of prehistoric sites all over Europe.

The red deer sample is highly fragmented,
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with only two whole long bones: a metacarpal
and a metatarsal. Even the antlers are broken in-
to small pieces, probably for tool making.

It is true that sexual dimorphism is a diagnos-
tic trait in red deer, and consequently there is an
essential bone size difference between bulls and
cows at Sitagroi. Environmental differences may
have played a role in the variation. Unfortunate-
ly, the sample is too small to distinguish sub-
groups. The two whole metapodials are certainly
from cows. A large atlas and epistropheus repre-
sent strong bulls. Their size suggests the carry-
ing of heavy antlers.

It seems that the red deer variation at Sitagroi
disagrees with that of other prehistoric sites of
Greece and agrees with that of the northern Bal-

kans (figs. 5.21, 5.22). The size reduction of the

prehistoric red deer of Lerna which is described
by Gejvall (1969:46) is not observable in this
sample. The Sitagroi area belongs to an ecologic
region more Balkan in nature and so provides a
more favorable environment for this dense for-
est species.

From the fragments recovered it is estimated
that the majority of the antlers were small. With
the exception of two large antlers (phase III) and
the atlas and axis suggesting two strong bulls,
the ratio of good trophies (from a modern view-
point) is very low. The only antler fragment with
measurable burr (shed) has a circumference of
173 mm. Thus, it seems that the inhabitants
practiced the hunting of red deer to procure
meat rather than as a sport.

The red deer age distribution tentatively sug-
gests the same idea: man killed deer of all ages
but principally the adults. A comparatively high
ratio of immature individuals occurs in the three
early phases, though this could be attributed to
the small sample.

FALLOW DEER. The fallow deer is the second
most frequent cervid of Sitagroi. Mostly extrem-
ity bones occur among its 262 remains. How-
ever, maxilla and mandible fragments, loose
teeth, and an antler fragment were found. Possi-

‘bly another antler fragment came from this spe-

cies. It is very simple to separate fallow deer re-

mains from either red or roe deer as there are




essential size differences among them, and their
variations never overlap in a given area (figs.

5.21, 5.22; pl. IX:1). The only problem is wheth-
~er these medium-size cervid bones represent
some small Cervus type deer. But the fragment
(fig. 5.23) that is from the upper, flat, palmated
part of a typical Dama antler provides a clear an-
swer to this question.

This particular deer belongs to those species
of the European wild fauna whose origin and
Pleistocene occurrence is rather clear but whose
early Holocene history has not yet been solved.
Haltenorth (1959) summarized the fallow deer
finds of the Old World. According to him the
Dama subgenus occurred with other subgenera
of deer in Eurasia at the end of the Pleistocene.
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More accurate details are known about Dama
from the last interglacial of the Pleistocene. In
that period the European fallow deer (Cervus
[Dama] dama L.) 1s already developed and is com-
mon in those lightly forested regions (parklands)
of Europe with a mild climate. However, it is
pushed out of the whole European mainland af-
ter the Wiarm interglacial. Thus from the Early
Holocene there are no authentic Dama finds.
Ringe (1959:122) came to the same conclusion
after re-evaluating the data of the previous stud-
ies: ““Das Quellenstudium ergab, dass das
autochtone nacheiszeitliche Vorkommen des
Cervus (Dama) dama L. in Europa bisher durch
kleinen einvandfreien Beleg erwiesen ist.”
Hilzheimer (1927) is the first who thought that
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Figure 5.22. Astragali of red deer, fallow .deer, and roe deer: scattergram of length and breadth.
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Figure 5.23. Fallow deer antler fragment (QO 5, phase V).

fallow deer had been initially introduced into
Europe by the Romans, and when Schmid (1965)
actually found Dama remains in the Roman Im-
perial period of Switzerland, Hilzheimer’s opin-
ion became widely accepted.

Unfortunately, little is known about the Early
Holocene deer of the Balkans, although that re-
gion lies very close to the southwest Asian main
distribution area where fallow deer could be
identified from the post-Pleistocene. From this
viewpoint, the Balkan peninsula is particularly
interesting in that animal species which had re-
ceded from the last glacial of the Pleistocene re-
turned through the Balkans to central Europe in
the climatic optimum of the Early Holocene.
There are several examples of this process, e.g.,
the Hydruntinus wild ass (Bokonyi 1954:19ff.;
1957a:66ff.; 1959:78ff.; Necrasov and Haimovici
1959b:180f.; 1965:239ff.; Necrasov 1964:141ff.)
or the water buffalo (Botez and Necrasov, in
Matesa 1946:42; Bokonyi 1957b:43f.).

The first Early Holocene fallow deer was
found at Mihalich, Bulgaria, a late neolithic site
(S. Ivanov 1949-50:345ff.). Though the site
yielded only a few fallow deer remains, these
(particularly an antler fragment) did characterize
the species well enough. However, sincé
Ivanov’s data were published in Bulgarian in the
Annals of the Veterinary Faculty, Sofia University,
the zoological world has not taken notice of
them.

* The considerable amount of fallow deer bones

found in Sitagroi undoubtedly provides strong
evidence that in southeast Europe Dama survived
the end of the Pleistocene and is therefore an au-
tochthonous species. It is also possible that the
conspicuously small cervid found by Boessneck
(1962:32) in Argissa is a Dama.

The prehistoric fallow deer of the mainland of
southeast Europe are clearly connected with
those of southwest Asia. The neolithic and
bronze age Dama remains of Cyprus (Ducos
1965:11f.) have been known for some time, and
recently the species was identified also from the
neolithic (ca. 4500 BC) in Saliagos of the Cycla-
des. In the original report (Higgs et al.
1968:250) they are not mentioned. However, up-
on reexamination of approximately half of the
bone sample, five Dama bones were recognized
among the remains. The fact that fallow deer
bones could be found even in the earlier neolith-
ic of Greece clearly speaks for an autochthonous
species, not for an imported one for sacrificial
purposes as some authors earlier supposed.

Although the fallow deer bones of Sitagroi are
rather fragmentary, the measurable bones pro-
vide some idea of the size of the animals. Com-
paring their measurements with those of recent
European and Mesopotamian fallow deer, it can
be stated that those of Sitagroi are certainly larg-
er than the recent European deer and reach the

size of the Mesopotamian form (figs. 5.21, 5.22).

The prehistoric fallow deer of Cyprus and Salia-
gos also represent the same size group, but on
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Figure 5.25. Beaver humerus (ZA 28, phase IV).
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this basis alone they and the Sitagroi deer cannot
be identified as the westernmost members of the
‘Mesopotamian form. It is known that most of the
European wild mammals were larger in the Early
Holocene than now, and this seems valid also for
the fallow deer.

ROE DEER. A third cervid, roe deer, is less fre-
quent than red deer in practically all prehistoric
sites of the temperate zone in Europe. Among
Sitagroi’s roe deer remains there are antler frag-
ments, sometimes even whole antlers, in com-
paratively high numbers. Among these are shed
antlers (pl. IX:2), proving that roe deer antlers
were used as important raw material for tool
making. The antlers show a very wide variation,
with most small or medium size, although some
large ones and one exceptionally large one (ZA
39, phase III) have been recovered. In two cases
the circumference of the burr is measurable to
about 122 mm (MM 21, phase III) and 118 mm
(ROc 34, phase V). Both antlers are of medium
size,

In contrast to the antlers, the bone remains of
roe deer do not show a wide variation. The
length of the lower premolar row (P,-P;) is 25.5—
30 mm (n=8), mean 28.2 mm; that of the lower
molar row (M;-M,) is 35-41 mm (n=6), mean
38.1 mm; and the length of the lower M, is 15-17
mm (n=06), mean 16.0 mm. The same holds for
the extremity bones. For example, the proximal
breadth of the radius is 25-27.5 mm (n="7), and
that of the metacarpal is 21-22 mm (n=4).
These measurements resemble those of Balkan
prehistoric roe deer, surpassing those of recent
roe deer from central Europe but smaller than
prehistoric forms from the latter area.

It is interesting that only mature roe deer are
represented in all phases, except phase IV in
which immature individuals also occur. One
should attach little importance to this, however,
since the roe deer sample is very small.

Among the roe deer remains the bone ele-
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ments occur in about their normal distribution.

This clearly shows that the killed animals were
taken to the settlement in their entirety, which is
quite understandable since a roe deer seldom
weighs, on average, more than 50 pounds.
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WILDCAT. The wildcat is represented by only five
bones in the total sample. Phase III yielded two
left mandible fragments and a left pelvis frag-
ment, and phase V yielded a right mandible frag-
ment and a left ulna fragment. All bones are
from adult individuals.

Wildcat remains occur in almost every prehis-
toric site of temperate Europe having a large
bone sample. Almost without exception, only
adult wildcat bones are found, indicating that
they were killed by herders protecting the young
of their domesticated animals.

Subfossil wildcats are sometimes very large
though never exceeding the lynx in size. Only
medium-size animals are present at Sitagroi.

MARTEN. There are three marten bones in the
sample: a left mandible fragment belonging to
phase III and two others from phase IV. All
three are from adult animals.

Marten bones often occur in prehistoric sites,
but it is generally hard to determine whether
they are from pine marten or beech marten. Ba-
sically these two species are very close to each
other in size, and their area of distribution over-
laps, particularly in the northern half of the Bal-
kans.

On the basis of their small measurements, the
marten bones from Sitagroi probably belong to
the beech marten. The pine marten’s recent dis-
tribution area does not extend to Greece (Van
den Brink 1957:125); nevertheless, since the site
lies on the border between the Mediterranean
and the true Balkans, it is possible that the latter
species lived in that area. The beech marten cer-
tainly inhabited southern Greece in prehistoric
times; it has been identified from level IV of Ler-
na (Gejvall 1969:41).

BADGER. Six badger bones could be identified
from Sitagroi: a left mandible fragment (phase
I); a brain skull fragment (phase II); a left mandi-
ble fragment, a right distal humerus fragment, a
left femur diaphysis (phase III); and a left mandi-
ble fragment (phase IV). The femur diaphysis is
from a juvenile, the brain skull fragment is from
a subadult, and all other bones are from adult
animals. The humerus fragment is from a large




individual, the mandible fragments from small
~ones. The lower carnassials (M,) are especially
- small in comparison to those of Lerna (Gejvall
1969:89) or to those of Lepenski Vir and Obre.

Badger is a well-known species of the recent
Greek mammal fauna (Ondrias 1965:122) which
also often occurs prehistorically in archaeologi-
cal sites. It is probable that prehistoric man
hunted the badger for its fur as well as for its
meat. In southeast and east Europe today, peas-
ants living in forests use its fat. The presence of
a whole humerus and femur indicates that bad-
gers were eaten at Sitagroi. If the whole carcass
were not taken to the settlement it would obvi-
ously be skinned at the kill site.

BROWN BEAR. The brown bear, along with the
fox, 1s the most common wild carnivore present.
Its distribution is as follows: skull fragment (1),
mandible fragment (2), upper molar (1), canine
(1), humerus fragment (1), radius fragment (1),
ulna fragment (4), tibia fragment (1), calcaneus
(2), metapodial (8), phalanx (4), phalanx II (2),
phalanx III (1). Among these the calcaneus is
from a juvenile, 1 of the mandible fragments is
from a subadult, 21 other bones represent adult
animals, and 6 are indeterminable. Only the
adult mandible fragment, the canine (phase III,
pl. IX:3), a left distal humerus fragment (phase
IV, fig. 5.24), and some metapodials and phalan-
ges are from large individuals, with the majority
of the bones representing small ones.

Brown bear bones commonly occur in prehis-
toric sites in mountainous regions of the Bal-
kans. Dense forest surrounding the sites provid-
ed an excellent habitat. However, close contact
with man led to the killing of this large carnivore
probably to protect domestic stock, tentatively
shown by our finding remains of only two imma-
ture animals. Moreovér, bear bone element dis-
tribution shows that bears were killed in the vi-
cinity of the settlement. Its meat was consumed

by man and its fur was valuable, particularly

since “it is to be supposed that in early and mid-
dle neolithic times here (in Lerna), as for in-
stance in Troy, brown bears were held in captiv-
ity and that furs may sometimes have been mer-
chandise” (Gejvall 1969:40).
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FoX. The 29 fox remains recovered have the fol-
lowing distribution: skull fragment (2), mandible
(9), canine (3), scapula fragment (1), humerus
fragment (2), radius fragment (3), ulna fragment
(4), pelvis fragment (1), femur fragment (1), tibia
fragment (2), metapodial fragment (1). All bones
are from adult individuals. '

Since all the bones are fragmentary it can be
supposed that fox was killed not only for fur but
also for meat. This is supported by Gejvall’s
(1969) observation that in Lerna the same cut
marks are found on fox bones as on dog bones
(dog undoubtedly being eaten there).

On the basis of small measurements from Ler-
na, Gejvall (1969:39) very cautiously supposed a
local fox race or type. According to their lower
carnassial measurements, however, the Sitagroi
foxes entirely agree with those of Lerna and with
other prehistoric foxes of the Balkans. There-
fore, the existence of a local race or type in the
Peloponnese cannot be proposed, but rather a
uniform group among foxes of the Balkans (ta-
ble 5.15) that differed from those of central Eu-
rope. It would be impossible, however, to deter-

Table 5.15. Prehistoric Fox: Lower Tooth Row
Measurements

P-P, M;-M; Length of M,
Site (mm)  (mm) (mm)
Sitagroi, Phase I 345 255 15
Phase IT 32 - 13.3
32 - 15
Phase IIT - 25.5 14.5
- 26 14
Phase IV 31.5 27 15
Phase V 30.5 28 15.5
31.6 26.5 14.5
32 27 14.5
Lerna (Gejvall 1969:87) 33 25 14.1
35 26.5 14.6
35 26.5 -
Obre II (Yugoslavia) 32 24.5 14.5
33 25.5 14
34 24 14
34 25.5 15
34.5 26 14.5
- 26 14.5
Divostin (Yugoslavia) 37 25.5 14.5
Anzabegovo (Yugoslavia) - 26.5 15
- 27 15
. Lepenski Vir (Yugoslavia) 33 26 15
Vlassac (Yugoslavia) 36 - -

93



mine from the scarce material whether the uni-
formity and differences could be reflected in the
_ systematics.

CARNIVORE. From phase III (ZA 38) a fragmen-
tary small carnivore, os priapi, is represented.
The species is indeterminable.

LESSER MOLE RAT. The lesser mole rat is repre-
sented by two mandible halves (phase III) plus
a skull and two mandible halves (phase IV, pl. X)
from two adult individuals. This species is easily
identified by its characteristic skull and specific
teeth. The skull is well preserved although the
zygomatic arches are broken off and most of the
teeth are missing. Also well preserved are the
mandibles.

This mole rat is common to fertile steppes and
valleys having agriculture (Van den Brink
1957:106). Its distribution area extends to the
eastern belt of Greece. It is possible that the oth-
er Spalax species, the greater mole rat (Spalax mi-
crophthalmus Guldenstadt), lives, or at least lived,
in Greece although it is larger than the Sita-
groi specimens. :

It 1s also possible to suppose that the Spalax
finds of Sitagroi are later than the settlement it-
self, thereby implying their intrusive nature.
This species spends most of its life in the soil
where it burrows as deep as 180 c¢m. It may be
that these animals dug themselves into the loose
soil and died there. The presence of an almost
intact skull with mandible and another whole
mandible pair provides some evidence for this.

BEAVER. Twenty-three beaver bones recovered
have the following distribution: mandible frag-
ment (5), teeth (5), humerus (2), humerus frag-
ment (3), radius fragment (1), ulna fragment (1),
femur fragment (2), tibia fragment (8), fibula
fragment (1). A left humerus fragment and a
right tibia fragment are from subadult animals;

all other bones of determinable age are from

adults.

Occurrence of beaver in Sitagroi is a good in-
dication of a well-watered environment. Com-
plete absence of beaver in phase I can possibly
be associated with a low statistical faunal sample.
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Conclusions should therefore remain tentative.
Itis peculiar, however, that beaver is not present
in the large bone sample of phase II during
which it may well have been hunted for its fur
and meat.

In recent mammal fauna of Greece the beaver
is absent (Ondrias 1965), but it is found in the
neolithic site of Argissa in Thessaly (Boessneck
1962:37) and in almost every prehistoric site of
the Balkans. Therefore, it is not surprising from
an environmental standpoint that it also lived in
the Drama Plain.

The beaver from Sitagroi are generally of me-
dium size, except for a mandible fragment with
a 41.5 mm tooth row length, a humerus, and a
femur fragment from large individuals. A hu-
merus from phase IV is shown in figure 5.25.

BROWN HARE. The brown hare is the most com-
mon rodent of the site. Its 80 identifiable re-
mains have the following distribution: skull frag-
ment (1), mandible fragment (3), teeth (4), ver-
tebrae (3), scapula fragment (6), humerus frag-
ment (10), radius fragment (5), ulna fragment
(6), pelvis fragment (11), femur fragment (6),
tibia fragment (4), fibula fragment (2), astragalus
(1), calcaneus (1), metapodial (17). Only one
bone is from a juvenile animal; all others are
from adult individuals.

This species is represented in all published
prehistoric sites on the Greek mainland contain-
ing animal bones and in almost all prehistoric
sites of the Balkans. It was hunted in Sitagroi for
its meat, as inferred from the fragmentation of
the long bones, although its fur could have been
an additional motivation.

The hare bone measurements from Sitagroi
are within the variations for Greece and other
parts of the Balkan peninsula.

HEDGEHOG. The hedgehog is represented by a
highly fragmented right mandible from an adult
individual (PO/E 66, phase V). With the excep-
tion of the hedgehog, which occurs a little more
frequently, insectivore remains are extremely
rare in prehistoric sites of Europe because man
had no practical use for this animal. The hedge-
hog lives today in Greece, but there is subfossil



evidence of it only from Lerna (Gejvall 1969:37).
Interestingly, a mandible from Lerna shows cut
- marks, and Gejvall (1969:38) considers them evi-
dence of skinning. However, he asks what the
skin of hedgehog could be used for and whether
its meat was eaten. On the Sitagroi mandible,
there are no cut marks but there are marks made
by dog teeth. It seems very likely that hedgehog
did not arrive at the site through human activity,
and it is probable that this is true of other hedge-
hog finds at other prehistoric sites.

REPTILE. Reptiles are represented at Sitagroi on-
ly by turtles. A large part of the numerous re-
mains are intrusive; during the winter season
turtles hibernate by digging into the soil and,
~ since winter is a critical period, a great number
of them die there. In all probability those turtle
remains which consist of skulls, whole skeletons,
or large body parts with bones in anatomical or-
der are from hibernating turtles. Those with cut
marks or signs of burning are most certainly re-
mains of animals consumed by the site inhabit-
ants. There is good evidence of turtle consump-
tion from prehistoric sites of central Europe.
From Greece a Clemmys species (probably Clem-
mys caspica) was found in Argissa Magoula
(Boessneck 1962:37), and the Testudo hermanni
was identified from Lerna (Gejvall 1969:49). Un-
fortunately, the very fragmentary turtle remains
from Sitagroi could not be identified for lack of
proper comparative bone material.

FISH. From the poorly preserved fish bones only
two species, the pike and a cyprinid (possibly
carp), could be identified. Other fishes may be
present but are unidentifiable due to the frag-
mentation of the bones.

The pike is represented by a mandible frag-
ment (ZG 28, phase III) from a small individual.
This species is present today in the fresh waters
of Greece, and it is not rare among the fishes of
prehistoric sites in central and southeastern Eu-
rope. '

A fragment of the throat tooth row (Z] 43,
phase II) and two heavily damaged opercula (ZE
55 and 56, phase 1IV) are from the cyprinid.'Cy-
prinids, particularly carp, are the most frequent-

FAUNAL REMAINS

ly found fish in prehistoric sites of central and
southeastern Europe.

BIRDS (by D. Janossy). Bird bones are extremely

fragmentary, and therefore only a very small per-

centage could be identified.

Gray-leg goose (dnser cf. anser L.)
MMb 63 (phase III): right carpometacarpus
(length: 96 mm).
MMBb 65 (phase III): distal end of right humer-
us.
ZA 42, floor 15 and below (phase III): furcula.

White-fronted goose (Anser cf. albifrons Scop.)
ZA 42, floor 15 and below (phase III): left car-
pometacarpus (length: 83 mm).

Mallard (4dnas platyrhynchos L.)
KL 15 (phase I): right coracoid (length, from
acrocoracoid to apex medialis: 50 mm).
MM 12 (phase III): right ulna (length: 79 mm).
MM 19 (phase III): left humerus, distal frag-
ment.

Goosander (Mergus merganser L.)
MM 16 (phase III): two left coracoidei (length,
from the acrocoracoid to the apex medialis: 67
mm and 69 mm); right femur without caput fe-
moris (length: about 57 mm).

Griffon vulture (Gyps fulvus Habl.)
ZA 42 (phase III): left phalanx I anterior
(length: 54 mm).

Quail (Coturnix coturnix L.)
MM 16 (phase III): left distal tibiotarsus frag-
ment.

Great bustard (Otis tarda L.)
KL 109 (phase II): right coracoid (length,
from the acrocoracoid to the apex medialis:
66 mm,; size of a female).

This list of species indicates that the subfossil
avifauna of Sitagroi was very similar to the pres-
ent-day ornithofauna of the same territory (Ma-
katsch 1950; Kanellis 1969). Some of the species
(i.e., the white-fronted goose) are very frequent
winter visitors; others are scattered (i.e., gray-leg
goose, griffon vulture); others are breeding spe-
cies (i.e., mallard, quail) in Greece. The great
bustard is rare; this is clearly the effect of mod-
ern civilization in the last century.

A remarkable fact is the presence of the goo-
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sander, which is chiefly a circumpolar, boreal
species, although there are today some breeding

‘populations in southern Europe, especially in

the high mountains of Greece (Lake Presba,

SANDOR BOKONYI

northwest Greece). From an archaeological
point of view it may be of interest that the local-
ity of Sitagroi was in all probability the territory
of winter visitor populations of the goosander.
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Table 5.16. Domestic Cattle

Domestic and Wild Animal Species

APPENDIX B
Age Group Ratios of the Most Common

Sandor Bokonyi

Table 5.18 Sheep

Mature/ ) Mature/
Phase Newborn Juvenile Subadult Adult Senile Phase Newborn Juvenile Subadult Adult Senile
V specimen 0 47 65 314 4 V specimen 0 10 30 75 4
% 0 10.9 151 730 1.0 % 0 8.4 252 63.0 34
IV specimen 0 28 37 141 2 IV specimen 0 15 21 48 1
% 0 13.4 178 678 1.0 % 0 17.6 247 565 1.2
III specimen 3 69 171 406 2 III specimen 0 18 35 157 5
% 0.5 10.6 263 623 0.3 % 0 8.4 16.3 730 2.3
II specimen 5 110 98 270 3 II specimen 0 24 52 91 2
% 1.0 22.6 20.2 556 0.6 % 0 14.2 308 538 1.2
I specimen 0 29 34 101 1 I specimen 0 12 21 34 0
% 0 17.6 206 612 0.6 % 0 17.9 31.3 50.8 0
Table 5.17. Aurochs Table 5.19. Goat
Mature/ Mature/
Phase Newborn Juvenile Subadult Adult Senile Phase Newborn Juvenile Subadult Adult Senile
V specimen 0 0 0 5 0 V specimen 0 8 9 29 0
% 0 0 0 100.0 0 % 0 17.4 19.6  63.0 0
IV specimen 0 1 3 19 1 IV specimen 0 3 4 17 0
% 0 4.2 125  79.1 4.2 % 0 12.5 16.7  70.8 0
III specimen 0 0 1 16 0 III specimen 0 5 13 38 1
% 0 0 59 94.1 0 % 0 8.8 22.8  66.7 1.7
II specimen 0 1 1 25 0 II specimen 0 3 11 19 0
% 0 3.7 3.7 92.6 0 % 0 9.1 33.3 576 0
I specimen 0 0 2 7 0 I specimen 1 4 1 5 0
% 0 0 222 778 0 % 9.1 36.4 9.1 45.4 0




~ Table 5.20. Domestic Pig

Table 5.22. Domestic Dog

AGE GROUP RATIOS OF COMMON SPECIES

- Mature/ Mature/
Phase Newborn Juvenile Subadult Adult Senile Phase Newborn Juvenile Subadult Adult Senile
V specimen 11 236 667 95 3 V  specimen 0 2 9 50 0

% 1.1 23.3 65.9 94 0.3 % 0 3.3 148 819 0
IV specimen 6 147 625 167 8 IV specimen 0 8 6 36 1
% 0.6 15.4 656 17.5 0.9 %o 0 15.7 11.8 705 2.0
III specimen - 15 162 259 59 0 IIT specimen 0 9 5 56 0
% 3 32.7 524 119 0 % 0 12.9 7.1 80.0 0
II specimen 12 175 233 45 4 II specimen 0 3 4 28 0
% 2.6 37.3 49.7 9.6 0.8 % 0 8.6 114  80.0 0
I specimen 5 61 73 16 1 I specimen 0 0 1 17 0
% 3.2 39.1 468 103 0.6 % 0 0 5.6 94 .4 0
Table 5.21. Wild Pig Table 5.23. Red Deer
Mature/ ' Mature/
Phase Newborn Juvenile Subadult Adult Senile Phase Newborn Juvenile Subadult Adult Senile
V  specimen 0 3 13 108 11 V specimen 0 3 4 49 0
% 0 2.2 9.6 80.0 8.2 % 0 5.4 7.1 87.5 0
IV specimen 0 0 9 51 3 IV specimen 0 9 12 106 3
% 0 0 14.3 80.9 4.8 % 0 6.9 9.2 81.6 2.3
III specimen 0 1 4 30 2 IIT specimen 0 13 10 b3 1
% 0 2.7 108 811 54 % 0 16.9 13.0 688 1.3
II specimen 0 0. 2 10 0 II specimen 0 3 4 8 0
% 0 0 16.7  83.3 0 % 0 20.0 26.7 53.3 0
I specimen 0 0 1 10 0 I specimen 0 3 2 14 1
% 0 0 9.1 90.9 0 % 0 15.0 100 700 5.0
Table 5.24. Fallow Deer
Mature/
Phase Newborn Juvenile Subadult Adult Senile
V specimen 0 3 10 104 1
% 0 2.5 8.5 88.1 0.9
IV specimen 0 4 10 61 1
% 0 5.3 132 802 13
IIT specimen 0 0 0 3 0
% 0 0 0 1000 0O
II specimen 0 1 0 0 0
% 0 100.0 0 0 0
I specimen 0 0 0 1 -0
% 0 0 0 100.0 0
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APPENDIX C
Measurements
Sandor Bokonyi

Table 5.25. Cattle Measurements

Horn-core Lower Row of Teeth (cont.)

Context Phase (1) (2) 3) 4) d/w Context  Phase (1) (2) (3) d/w
ML 110 111 - 73.5 54 2100 d KM 20 I - - 35 d
ML 116 111 - 85 58 230 d - - 37 d
MM 27 111 175* 49 41.5 145 d ML 112 1III - 85 36 d
- 55 39 158 d ML 151 111 - 92 36 d
- 54 42 157 d MM 3 v 53 - - d
PN/E-F . MM 10 v - - 40 d
balk Bb 3 \% - 72.5 55 205 d - - 48~ w
PO B 39 \% - . b4 43 151 d MM 11 11 - - 39 d
ZA 41 111 245+ 52 - - d MM 13 I1/1v - - 87 d
ZA 43 II1 - 77 59 221 d MM 20 111 - - 33 d
- 72 52 203 d MM 27 11 51 - - d
- 50.5 39 144~ d 56 - - d
v ZA 52 11 - 64 525 181 d - - 39 d
7] 29 I - 55.5 41 - d - - 39 d
] MM 30 I1/1v - - 40.5 d
Note: Numbered col}xmns represent, in mm; Q)] greatest MM 34 IL/1V . R 40 d
length, (2) greatest diameter, (3) smallest dlametfzr, (4) cir- MM 38 101 51 _ _ d
cqu?rence of bas¥s. Lf:ttered column = domestic or wild. MM 47 I - - 41* d
* indicates approximation. v MM 50 101 49.5 - . d
MM 51 111 - 92.5 37 d
Mandible MM 53 111 50 88.5 37 d
MMc 65 IH - - 40 d
Context  Phase (1) (2) (3) (4) (5) (6) (7) (8) d/w MMd 66 III - - 34.5 d
ROC 7 V. 38 44 244 14 10050 86 35 d oo o o 40 d
Note: Numbered columns represent, in mm; (1) height at MMd 61 III - " , 37 d
P,, (2) height at M,, (3) length of row of teeth, (4) length of PN 15 v B - 37.5 d
incisor row, (5) length of diastema, (6) P,-P,, (7) M,-M,, (8) PN/C 88 'V - - 37 d
length of M,. Lettered column d/w = domestic or wild. gg/g 90 ¥ ;16.5 ?5 i“ :ji
PO 5 \% - - 38 d
Lower Row of Teeth PO 13 A% 59 . . d
Context  Phase m©® 0 W ro e v ) . . d
JL 4 1 . R 38 d ON 6 A% 53.5 - - d
KL 151 I - - 39 d QN 8 v - - 34 d
KM6 ' 1II - . 38 d - - 34 d

d continued on next page

KM 8 II - - 37
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Table 5.25. Cattle Measurements
Lower Row of Teeth (cont.)

SANDOR BOKONYI

Scapula (cont.)

Context  Phase 1) (2) 3 d/w Context Phase 9] 2) 3) d/w

ROc¢ 61 v - 83 34.5 d KM 10 I - 62 44 d

- - 40.5 d ML 111 111 - 69 47.5 d

ROc¢ 64 v - - 40 d ML 154 111 51.5 65 45 d

SL 9 v 51 89 39.5 d MM 16 II1 41 57+ 40~ d

ZA 41 111 45 - - d 47 63.5 46~ d

ZA 42 111 47 88 375 d 49.5 63.5 46 d

ZA 44 111 52 - - d MM 19 111 - 67 45 d

ZA 44 11T - - 36 d MM 36 IIT - 65 47 d

ZA 45 111 - - 39 d MM 40 IIT 50 65 47.5 d

- - 40 d MM 43 I 51 68.5 47~ d

ZA b1 11 - - 40 d 54.5 70x 53 d

ZA b0 1I - 85 35 d MM 50 II1 47 61 44 d

ZA 51 I - 84 36 d 55.5 69.5 50~ d

- - 38.5 d MM 52 11 - 74x 52x d

ZA 56 II - - 40.5 d MMb 61 111 56 73 55 w

ZA 57 1I - - 41 d MMc 63 III 65 80x 59 w

ZA 62 I - - 38 d PO 8 \% - 63.5 46.5 d

7G 42 I - - 40 d PN/A 97 \% - 87 63.5 w

- - 40 d PO 48 \% 53 70 47 d

ZE 59 v - - 38+ d ZA 42 111 - 73.5 49 d

ZE 68 v - - 40 d ZA 43 III - 65.5 46> d

- 86 60.5 w

Note: Numbered columns represent, in mm: (1) P,-P,, (2) ZA 44 11 - 775 56.5 w

M;-M;, (3) length of M3. * indicates approximation. Lettered ZA 47 01 _ 67 BOx d

column d/w = domestic or wild. ZA 55 I . 67.5 477% d

ZA 57 11 50 65 45 d

: - 61 45.5 d

Atlas ZE. 80 v 53 64 455 d

: ZE 98 1I 51 67 - d

Context Phase 1 @ & @ B d/w 7G 31 I 50 69 i d
I;III: 112545 iII 225 gg gg gg ;(5) g Note: Numbered columns represent, in mm: (1) breadth of

Note: Numbered columns represent, in mm: (1) length of
ventral arch, (2) length of dorsal arch, (3) breadth of cranial
articular surface, (4) breadth of caudal articular surface, (5)
greatest height. Lettered column d/w = domestic or wild.

collum, (2) breadth of angulus articularis, (3) diameter of
facies articularis. * indicates approximation. Lettered col-
umn d/w = domestic or wild.

Humerus
. Context Phase (1) 2) d/w
Epistropheus
MM 157 111 94 87 d
Context Phase nH @ 3 @ B d/w MM 16 101 87 81 d
KL 106 1 .97 415 975 b4 d MM 21 1T 8 72 d
KL 117 1 . 95 42595 55 d  MM43 1 53 ; d
KL 120 11 93 21 40 87 45 d MM 50 m 79 77 d
PN/E 68 A% 83~ 80~ d
Note: Numbered columns represent, in mm: (1) length of ZA 9 v 80 - d
body, (2) length of dens, (3) breadth of dens, (4) breadth of . ‘ 72 69 d
caput craniale, (5) height of caput craniale. Léttered col- ZA 41 I 87 86 d
umn d/w = domestic or wild. 86 85 d
' 77 66 d
ZA 51 1I 75 - d
Scapula ZA b2 1I 122 105 w
ZA 54 11 90 81 d
Context Phase (1) (2) 3) d/w ZH 23 v 77.5 77 d
KL 13 1 - 70" 50~ d . Note: Numbered columns represent, in mm: (1) distal
"KL 105 1I - 64* 49 d breadth, (2) distal diameter. Lettered column d/w = do-
ML 7 I 48 64 42x d mestic or wild.
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MEASUREMENTS

Table 5.25. Cattle Measurements

Radius : Metacarpus (cont.)

" Context Phase 1) (2) 3) 4) d/w Context Phase (1) (2) (8) (@) (5) (6 (7) d/w

KL 106 1I - 68 - 42 d KL 115 1II - - - 59« - - 31 d
KL 110 II - 67.5 - 38 d - - - 59 - - 375 d
KL 114 1I 78 - 41 - d KL 121 1II - 61 - - 39.5 - - d
KL 115 II 79 - - - d LL9 I1 - - - 51 - - 30 d
KL 120 I - 69 - 41 d ML12 1II 206 52 29.557 40 - 33 d
KL 125 I 82« - - - d ML 34 I - - - 83 - - 45w
KL 135 1 - 69.5 - 42 d ML 110 III - 625 - - 40 - - d
ML 4 III - 67 - 43 d - - - 48.5 - - - d
MM 2 v - 67 - 41 d ML 116 III - 55 29 - 35 - - d
MM 16 111 - 68 - 40 d ‘ - 63 33 - 41 - - d
- 69 - 40 d ML 151 III - - - 59 - . 325 d
MM 21 11 76 - 395 - d ML 152 III - 585 - - 37 - - d
78 - 40 - d MM 2 v - 51 29 - 35 - - d
MM 34 I1/1v - 62 - 40 d MM 9 v - - - 58 - - 37 d
MM 36 11T 76 - 38 - d MM 12 III - 600 - - 37 - - d
MM 40 III - 745 - 44 d MM 15 III/IV. - 66 37 - 41 - - d
MM 43 111 82 - 42~ - d MM 18 1III - - - 53 - 21 - d
88 - 45 - d ) - - - 56 - - 295 d
97 - 49 - w MM 20 III - 55 33 . 37 - - d
- 81 - 48 w - 62 - - 37 - - d
MM 51 III 79.5 - 40 - d MM 27 110 - b4 35 - 36.5 - - d
MM 53 II1 79 - 42~ - d - 54530 - 36.5 - - d
MMb 61 11 79 - 39 - d MM 40 III - 50 - - 35.5 - - d
MMb 63 I - 70 - 42 d - - - 54.5 - - 30 d
PN/D 80 V 97+ - 48~ - w - - - 76 - 26 38 w
PN/A 90 \% - 59 - 38 d MM 41 III - - - 56 - 22 32 d
PO 130 A% 75.5 - 38~ - d - . - 57 - 22.5 33 d
ON 4 \% 65 - 32+ - d - - - 57 - 20.529.5 d
QN 7 A% 71 36~ - d MM 48 1III - 54 31 - 36.5 - - d
87 - 43~ - d - - - 54.5 - - 29 d
QN 8 A% 76 - 355 - d - - 56 - - 30 d
ROc 9 \% 72 - 385 - d MM 49 III - - - 58 - 21 32 d
ROc 34 \% 82 - 45 - d MM 50 III - 56 385 - 38 - - d
ZA 41 III 76 - 40 - d - 61 365 - 4] - - d
ZA 42 111 92 - 46 - w - - - 53 - - - d
ZA 44 111 97 - 47 - w - - - B8 - - 32 d
ZA 47 111 72.5 - 37 - d - 65 42 - 45 - - w
ZA 48 11 97 - 45 - w MM 52 1II - 64 36 - 40 - - d
ZA 51 I - 75 - 45 d - - - 59.5 - - 32 d
ZA 53 I 72 - 39 - d - - - 67 - 24 35 d
ZA 54 II 78.5 - 40 - d MMa 68 III - 53531556 37 20.5305 d
ZE. 86 I 81 - 43« - d . - - - 55 - . - d
ZF. 99 T 79 - 40 - d MMb 65 III - - - B6 - - 300 d
7] 30 I 100 - 48 - w PN 7 \Y% - 67538 - 43 - - d
7] 31 I - 67 - 40 d PN 8 \Y% - - - B55- - 381 d
Note: Numbered columns represent, in mm: (1) proximal ;I:II/})B 78 z : :70x : _52 :}5, : _28 S
breadth, (2) distal breadth, (3) proximal diameter, (4) distal PN/B 100V o ) 65 - i} 33 d
diameter. * indicates approximation. Lettered column d/w PO 7 v . B4 929 - 39 . ) d
= domestic or wild. ’ PO 8 v L B 58.5 - ] 995 d
PO13 V - 545285 - 35 - - d
Metacarpus ‘ PO/D 37 V - - - 66 - - 35 d
PO/B-D

Context Phase (1) (2) 3) @) ((B3) ) (7) d/w balk 51 V . B 54.5 - R 285 d
JL13 1 19356 32 60 39 20532 d . H> VY o 0T st d

JL 101 I - - - 58 - - 3 d Ql - - 5. -
KL 113 1I 208 53.5 30 59 36 22 325 d continued on next page

101



SANDOR

Note: Numbered columns represent, in mm
length, (2) proximal breadth, (3) smallest breadth, (4) distal
breadth, (5) proximal diameter, (6) smallest diameter, (7)
distal diameter. * indicates approximation. Lettered column
d/w = domestic or wild.

: (1) greatest

Tibia

Context  Phase (1) @ (3 4  d/w
JL 9 1 .60 - 445 d
KM 18 11 - 62 - 48 d
ML 8 11 -0 - 52 d
ML 10 11 - 625 - 47 d
ML 36 1 - 635 - 455 d°

v - 57 - 455 d

MM 2

BOKONYI

Table 5.25. Cattle Measurements

Metacarpus (cont.) Tibia (cont.)

- Context Phase (1) (2) 3) @) (b) 6) (7) d/w Context  Phase (1) (2) 3 @ d/w

- 56 30 - 33 - - d MM 10 1V - 80 - 57 w

- - - 52.5 - 195 285 d MM 16 III - 61 - 445 d

- - - 65 - 21 33 d MM 18 1III - bB75 - 44 d
QN 8 A% - 47 - - 38 - - d - 66 - 505 d .

- 59 32 . 36 - - d MM 21 111 - 62 - 47 d
QO 2 \% - - - 58 - - 31~ d MM 40 111 - b7 - 45 d
QO 8 \% - 48 - - 33 - - d - 58 - 45 d
ROc9 V 183~ - - 57.5 - 20 30 d - 66 - 485 d
ZA 4 \% - b2 32 - 35 - - d MM 41 111 - 71 - 53 d
ZA17 V - b2 27 - 31 - - d MM 43 111 - 645 - 48 d
ZA 34/35 110 - 64 - - 40 - - d MM 50 111 - 62 - 47 d
ZA 38 1 - 605 - - 35 - - d - 66 - 48 d
ZA 40 I 200~ - 36 - - 24.5 - d - 67 - 48 d
ZA 41 111 - 57 - - 40 - - d MM 53 111 - 61 - 445 d

- - - 67 - 245355 d - 66 - 49 d
ZA 42 1 191 61 36 66 41 22 32 d MMa 61 III - 72 - 53 w

- 58 32 . 36 - - d MMb 61 1III - 64 - 475 d

- 59 - - 38 - - d MMd 65 III - 345 58 42 d
ZA 44 1 - 535315 - 36.5 - - d PO/B 36 V 31 525 225 40 d
ZA 47 11 - 55 - - 34 - - d PO/A 53 V - 545 - 41 d
ZAK0 1 - - - 68.5 - - 35 d QN 6 \% 34 56 25 42x d
ZA 51 I - 565 - - 39 - - d QO 8 A% - 63 - 475 d
ZA58 1I - 56 - - 36 - - d ZA 8 \% - 635 - 47 d
ZD 8 v 208 64 39 66 39.5245355 d ZA 27 v - 87 - 65 d

- 62 36 - 43 - - d ZA 39 I - 6l - 47 d

- - - 68 - 29 37 d ZA 42 111 - 66 - 495 d
ZE 61 v - 405 - - 33 - - d ZA 43 111 - 70.5 - 53 d
ZE 69 v - 58 305 - 35 - - d ZA 45 111 - 685 - 505 d
ZE 73 v - b2x . - 37 - - d ZA 53 11 - 645 - 465 d
ZE 81 v - 67 - - 43 - - d ZA 63 1 - 61 - 44 d
ZG 23 1 - - - 58 - 21 32 d ZE 61 v - BOx - 41 d
ZG 28 11 - 51 315- 32 - - d 7G 20 111 - 67 - 52 d

- 67 - - 40 - - d - 69 - 49 d
ZG 28 1 - 51 - - 35 - - d 7G 40 I 38.5 62 28 48 d
ZG 30 1 - 64 - - 41 - - d 7] 23 111 - 61 - 46 d
ZG42 11 - - - 59.5 - - 34 d
ZH 23 1V - - - 60 - - 34x  d Note: Numbered columns represent, in mm: (1) smallest
7] 23 111 - 57 - - 86 - - d breadth, (2) distal breadth, (3) smallest diameter, (4) distal
7] 30 I - . R 57 - - 31x d diameter. * indicates approximation. Lettered column d/w
7Z]35 11 -. 53 285- 325- - d = domestic or wild

Astragalus

Context Phase 1) (2) (3) d/w
KL 15 I 58+ 37~ 33~ d
KL 111 I 67.5 46.5 37 d
KL 113 II 66.5 43 37 d
KL 114 11 68.5 49.5 40 d
KL 115 I 68.5 49.5 40 d
KL 121 II 77 52 - d
KL 134 1 65 45 38 d
KM 13 II 62.5 43.5 35 d
KM 20 I 62.5 41 35 d
LL 6 I 76 51.5 - d
ML 110 11 65 44 37 d

‘ 77 53 44 d

continued on next page
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Table 5.25. Cattle Measurements

Astragalus (cont.)

MEASUREMENTS

Astragalus (cont.)

. Context Phase (e))] (2) 3) d/w Context Phase 1) 2) 3) d/w
ML 151 III 62.5 40 33 d 66.5 45 35.5 d
63 - - d 66.5 45.5 37 d
ML 155 CIII 67~ 45+ 37.5 d 67 45.5 38.5 d
MM 7 v 65 49 - d 67 46 38 d
MM 11 111 69 45.5 375 d 71.5 52 42 d
MM 12 III 70~ 48 - d 72 48 41.5 d
MM 16 II1 59 39 33 d 73.5 51.5 43 d
71 51.b 38.5 d ZA 43 111 63 46.5 36 d
MM 18 111 64.5 45 35.5 d 65.5 48 39 d
MM 20 111 64 44.5 36 d 66 45 38 d
MM 27 111 62.5 43 35 d 66 48.5 40 d
MM 40 111 66.5 47.5 38 d 66.5 45 39.5 d
67 46 39 d 67 44 .5 37 d
MM 41 111 60 40.5 35.5 d 67.5 45 40 d
MM 43 111 72 52 40.5 d 68 45.5 37 d
72+ 47 39 d 69 47 39 d
MM 50 111 61 435 36.5 d 69 47 40 d
MM 51 111 64 43.5 37 d 70.5 48.5 40 d
67 44 40 d 72 52 42.5 d
MM 52 111 64 465 38 d 775 53 42 d
66 45.5 38.5 d ZA 44 111 60.5 45 35 d
66.5 48.5 - d 61 41 34 d
MM 53 I 65 44 36 d 67.5 47 40 d
68 46 38 d 68 49 40 d
MMd 60 111 69 45 37 d 70 46.5 39 d
MMc 63 111 62 445 365 d 63 40 34.5 d
PN 2 A% 65.5 47 38 d 65 48.5 - d
PN/E 61 \Y% 63 42 35 d ZA 49 111 67 48 40 d
PN/A 95 AV 64x 46.5 . d ZA 50 111 66 44 37 d
PO 8 A% 60.5 455 35 d 69 46 38 d
PO/C 50 AV 62 41 36 d ZA 51 I 70 50.5 42 d
PO 68 \Y% 71.5 49 41 d ZA 54 I 71 51 41 d
PO/C-D 128 \Y% 68.5 465 40 d 76 53 43 d
PO/C-D 135 V 65 44 355 d ZA 57 II 65 435 39 d
QO 7 A% 64.5 48 38 d 72.5 51 43 d
QN 7 v 65 45 36 d ZA 62 1 66.5 46 40 . d
67 47 - d ZE 50 v 70 46 38 d
QO 8 v 58.5 39.5 34 d ZE 85 111 61.5 41 33.5 d
62 44 345 d ZG 15 111 67 44 .5 38 d
ZA 4 A\ 61 43 36 d 7ZG 16 111 67 40 - d
ZA 9 A% 62.5 42 34.5 d ZG 22 111 64.5 43.5 35 d
ZA 19 A\ 67 45.5 38 d 7ZG 23 II1 76 51 45 d
ZA 40 111 65% 42 38 d ZG 29 111 7% 49 42 d
ZA 41 II1 69 46 40.5 d ZG 30 II1 70 47 41 d
ZA 42, floor 15 III 68.5 46 40 d ZH 17 v 66 43.5 37 d
70 48.5 42 d ZH 20 v 70.5 48 40.5 d
71 50 41 d ZH 23 v 70.5 - - d
ZA 42 111 59 42 33 d 7] 8 v 86 57 48 w
60 37.5 35 d 7] 32 III 71 44 .5 39 d
63 45 37.5 d
63 46 37 d Note: Numbered columns represent, in mm: (1) greatest
65 44 35 d. length, (2) greatest breadth, (3) greatest diameter. * indi-
66 44.5 38 d cates approximation. Lettered column d/w = domestic or
66 46.5 39 d wild.
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Table 5.25. Cattle Measurements

Calcaneus . Metatarsus (cont.)
~ Context Phase (1) (2) 3) d/w Context Phase (1) (2) (3) @ () (6) (7) d/w
KL 22 I 1825 - - d ML 151 1II - - - 60 - - 33 d
KM 7 I 123+ 42x 50 d MM 6 v - 46.5 25 - 46 - - d
KM 8 I 128.5 435 51 d MM 10 1V - - - 60 - 28 34 d
ML 3 III 127 45 54 d MM 16 1III - - - 52 - 23 30 d
ML 12 I 127 42 - d MM 19 1III - b5 31 - 525 - - d
ML 110 111 120~ - oo d MM 21 1III - - - 59 - - 33 d
MM 20 11 119 39 46 d MM 22
134 41.5 49 d pit A 111 - 46.5 - - 46 - - d
MM 29 I1/1v 127.5 42 50 d MM 27 IO - 49 27 - 49 - - d
MM 30 pit A III/IV 133.5 46 55 d - - - 59 - 265 33 d
MM 40 11 141 49 59 d MM 34 III/IV - - - b4 - - 325 d
150% 52 62 \ MM 40 III - 51 - - bl - - d
MM 50 I 140.5 49 57 d MM 41 1III - 485 26 - 455 - - d
149 53 61 \ - - - bl - 23529 d
MMd 61 I 149 51 - w MM 43 I - b0+ 26 - 49 - - d
MMc 63 11 127.5 - - d - - - b4 - - 32 d
129 39 49 d - - - 67 - 28 345 w
MMc 65 II1 130~ - - d MM 50 III - 455 - - 455 - - d
PN/E 68 \% 142 50 54 d - - - 64 - 31 38 d
ROc 61 v 141 48.5 54 d MM 51 1III - - - b8 - 25 33 d
ZA 41 111 122.5 42 49 d MM 52 1III - 47 26 - 475 - - d
127 - - d MM 54 III - 47 225 . 455 - - d
ZA 42, MMc 60 III - - - b3 - 245 325 d
floor 15 111 131 48 52 d - - - 65 - 28536 d
ZA 45 111 150.5 59 63 w MMd 60 III - - - 625 - - 365 d
ZA 61, MMb 61 III - - - 515 - 24 305 d
-pit 22 /11 130.5 44 - d MMa 63 1II - 50 28 - 495 - - d
7G 23 III 138.5 46 54 d - - - 62 - 275 345 d
145.5 53 56 d MMc 63 III - 44 - - 445 - - d
. MMc 65 III - - - b3 - 24 31 d
Note: Numbered columns represent, in mm: (1) greatest MMd 65 TII - 44 95 . 435 - - d
length, (2) greatest breadth, (3) greatest diameter. * }nd1~ MMd 66 III . 44 . 43 _ R . d
cates approximation. Lettered column d/w = domestic or MMd 68 III . 3595 - - 50 _ - d
wild. PN9 V24 - - - - . - d
- 46 26 - 43 - - d
PN 10 \% - 53 27 - 50 - - d
Metatarsus PN28 V - - - 60 - 2 34 d
Context Phase (1) (2) 3) @& () (B (7) d/w gg;g %i‘) z - 565 - 57_ 55 ] 3%'5 g
JL 103 I - 57 . - BB . - d PN/C 88 V - 50 - - 475 - - d
JL 105 I .47 _ . 455 - - d PO 6 A% - - - BOx - 22529 d
KL 19 I - - - 76 - - 495 w PO 10 A\ - - - 50 - - 929 d
KL 25 1 - - - 76 - - 45w PO 13
KL 110 1II R R - 545 . 93 3] d pit 1 v - - - 485 - - 275 d
KI. 117 1I _ ~ - Kb5 - - 33 d PO/B 38 V - 495 - - 47 - - d
KL 122 I - - -3 - - 31 d -5 - - 51 - - d
KL 125 1 . . - 535 - - 39« d PO/C 32 V - 51 24 - 48 - - d
KL 134 1 - - - 64 - - 385 d QN6 V - %5 - - 50 - - d
KM9 II - 525 - - B% . . d - - - 515 - - d
KM 14 I - - - 60 - - 34 d - - - 59 - 26 31 d
1LL9 I - 545 - - 53.5 - . d ON 7 A% 202+ - 24 505 - 23 29 d
ML 3 II1 - 43 24 - 415 - - d. 226x - - - - - - d
ML4 II - - - 35 - 2 325 d -, % - 2 315 d
ML 10 1I . . - BH - 95 39 d QON 8 A% - 435 - - 425 - - d
ML38 I - 475 - - 46 - - d S48 H - o4 - - d
ML116 ID0 - 50 - - 48 . - d ©oo- - %95 - 27 33 d
- - - 56 - 26 31 d continued on next page
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MEASUREMENTS

Table 5.25. Cattle Measurements

Metatarsus (cont.) Os Phalangis III
Context Phase (1) (@) 3) &) () (6) (1) d/w Context Phase (1) 2) (3) d/w
QO 5 \Y% - - - 50 - 235295 d KL 114 11 85.5 32.5 36 d
- - - 6l - - 34 d KL 135 I 67 25 30.5 d
QO 7 \Y% - 43 245 - 43 - - d 83 41 38 d
QO 8 \Y% - b3 - - b0 - - d KM 9 I 67.5 26 37 d
ZA 8 A% - 50 - - 445 - - d ML 29 I 68 30 30 d
ZA 17 \' - 52 - - B0 - - d MM 16 I 72 31 34 d
ZA 22 68.5 27 32 d
pit 5 v - - - 53 - 24 335 d MM 20 I 69.5 29 35 d
ZA 39 11 - - - 605 - - 3 d MM 34 /v 71 26 34 d
ZA 40 111 - - - 52 - 24 30 d MM 40 I 77 28 33 d
- - - bb - - - d MMd 61 I 66 28.5 33 d
ZA 41 111 - 485 - - 485 - - d 70 26.5 35 d
ZA 42 MMb 65 I 76 31 35 d
-~ floor 15 III - - - 525 - 24 30 d PN 17 \% 80 31.5 40 d
ZA 42 I - 49 26 - - - - d PN/C 80 \Y% 67.5 28 31 d
- - - 625 - 27534 d PO 6 \% 77 30.5 33 d
- - - 64 - 29 375 d PO/D 35 \Y% 72 30 35 d
ZA 44 111 - 48 - - 47 - - d ROcH A% 67 27.5 33 d
ZA 45 14 - - - B75 - 24 31 d ZA 76 I 71 29 32.5 d
ZA 47 111 - 49 - - 47 - - d ZE 63 v 76.5 30 37 d
- b6 315 - 525 - - d ZE 83 v 68 30 31 d
- - - 605 - - 37 d ZE 93 I 72.5 28.5 35 d
ZA 50 I - 47 - - 485 - - d 7G 22 I 62 30.5 30 d
ZA b2 11 - 45 - - 475 - - d 272G 27 I 81 32 40 d
ZA 58 11 - - - 55 - 26 325 d 7G 41 II 75 30 36 d
ZE 78 v - b25 - - 49 - - d 7] 20 v 62.5 26 33 d
ZE 92 1I - 51 - - b1 - - d 7] 30 I 70 31 34 d
ZE 98 I - 46 - - 455 - - d
7G 19 I . 44 . . 415 - - d Note: Numbered columns represent, in-mm: (1) greatest
. 48 98 . 45 _ ~ d length (2) greatest breadth, (3) greatest diameter. Lettered
7G 20 I . R - B7 . 96532 d column d/w = domestic or wild.
ZG 23 111 . - - 605 - 27 335 d
7G 28 I - 46 - - 46 - - d
ZG 37 1I - 48 - - 475 - - d
ZH 13 v - - - bbb - - 33 d
ZH 16 v - - - 63 - - 375 d
7] 8 v - - - b3 - 26 33 d
7] 29 111 - - - 51 - 225295 d
7] 34 I .- - 625 - 29535 d
7] 36 I - 44 28 - 43 - - d

Note: Numbered columns represent, in mm: (1) greatest
length, (2) proximal breadth, (3) smallest breadth, (4) distal
breadth, (5) proximal diameter, (6) smallest diameter, )
distal diameter. * indicates approximation. Lettered column
d/w = domestic or wild.
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Table 5.26. Sheep Measurements

SANDOR BOKONYI

Horn-core Atlas

Context Phase (1) (2) (3) 4) Context Phase (1) 2) (3) 4) B)  (6)
ML 4 111 - 49 28 121 MMd 66 III 20 19 42 - - 33
ML 7 I - 55 36 152 ZE 61 v 235 19.5 47 43.5 - 34
ML 8 I - 66 44.5 180 ZH 23 v 25.5 - 45 42 - .3
ML 12 I - 54.5 39 155 ZH 24 v 28 21 48.5 44 66 37.5
ML 20 I - 49 31 135 7] 29 II1. 28 22 49 43 - 33
ML 155 111 200= 49 33 132 .
MM 15 HI/IV 102 35.5 18 94 Note: Numbered columns represent, in mm: (1) length of
MM 50 I N 50.5 99 185 ventral arch, (2) length of dorsal arch, (3) breadth of cranial
MM 53 111 _ 49 30.5 135 articular surface, (4) breadth of caudal articular surface, (5)
PN 7 v _ 30.5 90.5 84 greatest breadth, (6) greatest height.
PN 15 \% - 59 40 163
PN/D 78 \% - 35 19 91
PN/D 80 \% 175 58 48 172 .
PN/B 100V 110 i i ; Epistropheus
PO 8 \% - 37 22 98 .
QO 4 v i 37 93 100 Context Phase (1) (2) (3) - (4) (5) (6) (7) (8)
ROc 47 \% 195+ 60 45 166 KL 111 1I 48 105 17.536.520 23515 37
ROc 61 v 70 25 16 70 54 13 20 40 24.525.5 21 -
ZA 15 \% - 28.5 19.5 82 KL 117 1I 51 11 20 41 23 26 17 -
ZA 47 111 - b4 36 151 MMd 66 III 485 9 18 36 - 22 . -
ZA b5 I 60 46 34 134 PO/C 33 V 566 10 20 39 - 245 - -

- 56 33 151 PO/B45 V 55 12 20 43 22528 18 -
ZE 66 v - 30.5 21x 84x ]
7E 94 I _ 48 33 1892 Note: Numbered columns represent, in mm: (1) length of
7G 42 I 130 53 _ B body, (2) length of dens, (3) breadth of dens, (4) breadth
7ZH ¢ v 85 29 14 79x of caput craniale, (5) breadth of fossa caudalis, (6) height

Note: Numbered columns represent, in mm: (1) greatest
length, (2) greatest diameter, (3) smallest diameter, (4) cir-
cumference of basis. * indicates approximation.

Lower Row of Teeth

Context Phase (1) 2) (3)
KM 9 I 19.5 44 22
20 48.5 23.5
KM 16 II1 23 47 22
- - 20
MM 27 111 - 46 22.5
MMc 65 111 - 39 18.5
MMb 63 III 20 43 21
PN/B 100 \Y% 22 47.5 23
- 48 21
ZA 52 I 18.5 43 19
ZE 63 v 22 47.5 .22
ZE 80 v - 50 22.5
7] 38 11 : 21 47 23

Note: Numbered coluﬁms represent, in mm: (1) P-P,, (2)
M,-M;, (3) length of M,.

of caput craniale, (7) height of fossa caudalis, (8) greatest
height. .

Scapula

Context Phase (1) (2) 3)
JL 103 I 21 32.5 19.5
KL 113 II 16 25.5 15.5

17 27 17
KL 117 II 17 27 18

21 31 -

: 21 32 -

MM 41 111 19.5 28 20
MMb 61 111 18 29.5 19+
MMd 63 III 21 31 19.5
MMd 66 III 19 30 20
PN 7 A% 25 39 25.5
PN/D 80 A% 18.5 39.5 27.5
PO/B-D 58 V ' 19 34 20~
QN 6 A% 23.5 37 24x
QN 7 \ 99.5 38 -
ROc 6 A% 19 39.5 27.5
ZA 60 I 19.5 36 24

continued on next page




Table 5.26. Sheep Measurements

Scapula (cont.)

MEASUREMENTS

Humerus (cont.)

" Context Phase 1) 2) (3)

Context Phase (1) (2 (3) 4) (5) (6) (7)
- - - 27 - - 23
mwe v 20.5 33" 205 MMbeo m - - - 2% - . 22
20 29.5 19
7G 2% 101 1 MMb 61 III - - - 26 - - 21
6 25.5 16.5 u - - - 275 - 155 23
7H 13 v 20 39 9]~ MMd6l I ' ‘
ZH 23 v 19.5 415 96,5 ~MMb 63 I - B 22
: - . MMb 63 1III - - 12 24 - 13 19.5
Note: Numbered columns represent, in mm: (1) breadth of MMb 65 1T - - - 245 - - 20
collum, (2) breadth of angulus articularis, (3) diameter of - " - 26 B - 22
facies articularis. * indicates approximation. - - - 265 - 14.5 22
. - - 29 - - 235
PN/C-E
166 A\ - - 156 30 - 15 26
Humerus PN/D 80 V S - 26
P PN/A 95 V - - 165 345 - 17.5 29
Context Phase (1) (2) 3) @ ) ) (1) PO 6 v ) ) > 99 . 56
KL 107 1I - - - 315 - - 25 PO 7 A% - - - 325 - - 28
KL 108 1II - - 15 285 - 15 25 : . - - 18 35 - 19.5 29
KL 111 II - - - 26 - - 22 PO 8 Vv - - 15 30 - 17 -
- - - 29 - - 245 - - - 30 - - 26
KL 113 1II - - 135 255 - 14 22 PO/B 39 V - - 14 275 - 14 24
- - - 285 - - 24 PO/C 32 V - - - 285 - - 255
KL 113 1II - - - 255 . - 22 PO/C-D
KL 114 11 - - 15 31 - 16 235 129 A" - - - 30 - - 26
KL 115 II - - - 29 - - 26 PO/A-B
- - - 295 . - 245 139 A" - - - 29 - - 25
KL 118 1II - - 155 30 - - 245 - - - 295 . - 25
KL 124 I - - - 27 - - 235 PO/A-C
KL 130 I - - - 31 - - 265 136 A% - - 13 28 - 15 23
KL 138 1 - - - 275 - - 21 QN 6 Vv 130 36 16 30 40 16 24
KL 151 I - - - 255 - - 215 - - - 28 - - 24
KM 8 I - - - 30 - 16.5 24.5 - - - 31 - - 27
KM 10 1I - - - 27 - - 25 QN 7 A% - - - 35 - - 20
KM 20 1I - - - 27 - - 24 ON 8 Vv - - 16 325 - 18 28
- - - 27 - - 25 - - - 385 - - 20«
ML 7 1I - - 13 25 - 145 21.5 QO 8 - - - 31 - - 275
ML 102 III - - 17 32 - 19 27 - - - 325 - - 27
ML 150 1III - - - 26 - - 235 - - - 33 - - 275
MM 2 v - - - 31 - - 27 SL 9 v - - - 30 - - 255
MM 7 v - - - 29 - - 255 ZA b A% - - 16 335 - 16 26
MM 9 v - - 14.5 28 - 16 25 ZA 33 II1. - - - 30 - - 26.5
MM 10 v - - - 24 - - 22 ZA 42 111 - - - 27 - - 23
MM 16 III - - - 27 - - 24 ZA 49 111 - - - 26 - - 215
MM 20 III - - - 25 - - 22 ZA 51 I 122« - 14 27 - 14 23
- - 135 255 - 14 22 ZA 52 11 - - - 26 - - 22
MM 21 III - - 155 305 - 16.5 28 ZA 53 I - - - 275 - - 225
MM 27 1III - - 15 27 - 15,5 22 ZA 54 I - - - 28 - - 23
MM 34 III/IV - - 14 265 - 15 22 ZA 57 11 - - 135 265 - 13.5 22
MM 40 III - - - 25 - - 21 - - - 295 - 15 255
MM 41 111 - - 14 26 - 15 22 - - 135 26,5 - 13.5 22
- - - 275 - - 22 ZA 58 11 - - 135 265 - 14 215
MM 43 111 118 - 13 245 355 13 20.5 ZA 60 1 - - 145 275 - 15 225
MM 45 111 - - 15 28 - 16.5 25 ZE 86 111 117 32 12 25 33 135 21
MM 50 III - - 145 295 - 15,5 24 "ZG 13 111 - - - 28 - - 25
MM 53 111 - - - 25 - - 225 7G 22 11T - - 13 26 - 13.5 20.5
- - - 26 - - 22 7G 26 111 - - - 28 - - 245
MMc 60 III - - 1426 - 14 22 ‘ continued on next page
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Table 5.26. Sheep Measurements

Humerus (cont) Metacarpus (cont.)
Context Phase (1) (2) ) @ (5 (6) (7) Context Phase (1) (2 (3) @ (B © ()
ZG 30 111 - - - 26 - - 22 - - - 22 - 8 13
7ZG 31 111 - - 14 25 - 14 215 - - - 935 - 8 15
ZG 36 11 - - - 235 - - 215 KL 113 1II - 202 - - 15 - -
ZH 17 v - - 16 32 - 17 26 KL 114 1II - 20 113 - 147 - -
ZH 18 v - - - 315 - - 27 - - - 22 - - 135
ARY v - - - 26 - - 23 KL 115 1II - - - 23 - 8 14
7] 18 v - - - 26 - - 225 KL 117 1I 116519 12 223 138 8 14
7] 30 111 - - 14 265 - 14.5 22 - 198 - - 16 - -
7] 45 I - - - 28 - - 235 - 215 14 - 16 - -
. - - - 202 - 7 13
Note: Numbered columns represent, in mm: (1) greatest KL 118 1I - 945 . . 175 R R
length, (2) proximal breadth, (3) smallest breadth, (4) distal KL119 1I 114 185 - - 14 } )
breadth, (5) proximal diameter, (6) smallest diameter, (7) KL 121 1I - 90 ) - 15 ; :
distal diameter. * indicates approximation. KL 123 I - 205 - - 15 B _
KL 126 1 1178 21 13 235 15 8.2 15.2
. KL 135 I - 19 1.7 - 142 - -
Radius KL 151 I - - . 27 - 8 137
KM 6 11 - - - 222 - 7.5 18.7
Context Phase (1) (2 B8) @) (5 6 (7 KM 8 II . 920 . T ) i
JL104 I - 28 - - 14 75 - - - - 22 - 7 137
KL 108 1II 127 26 145 255 15 7 17 KM 10 1I - 213 12 - 16 - -
KL 113 1I 132 27 14 245 16 7 17 KM 18 11 - 202 112 - 148 - -
1475629 17 28 16 8 185 - 208 - - 148 - -
ML 102 III - 34 - - 18 105 - - 21 - - 16 - -
MM 18 1II 127 28 155 26 - 16 8 175 KM 20 11 - 20 - - 16 - -
MMd 66 T1II - 27 - - 135 - - - 21 135 - 152 - -
PN 15 \% 179 35 - 20 335 21 11.5 23 ML 20 11 - - - 218 - 7.2 13.7
QN 4 A% 146 285 14 275 175 7 205 ML 110 1III - 183 118 - 13 - -
ZA 14 A% 150.5 33 - 31 19 9 21 ML 113 III - - - 225 - 8.3 14x
ZA 44 111 133 26 145 245 14 8 165 ML 112 III - - - 223 - 8.5 14
ZA 47 I 128« - 15 - 15 7 - ML 115 III 113 - 1121 - 72 13.8
ZA 52 11 135.5 28,5 14.5 26 16 7.5 17.5 ML 116 III 115 19 113 21 14 85 14
ZE 66 v - 30 - - 16 - - ML 151 III 101 19 115 21 142 7 13
ZE 86 111 124 28 13 25 155 85 17 MM 7 v - 218 - - 16 - -
- 245 - - 175 - -
Note: Numbered columns represent, in mm: (1) greatest MM 10 v - 921 12 - 15 - -
length, (2) proximal breadth, (3) smallest breadth, (4) distal - 94 - - 16 . -
breadth, (5) proximal diameter, (6) smallest diameter, (7) MM 11 111 - 920« 122 - 15 - -
distal diameter. * indicates approximation. - . - 26 R . 158
MM 12 III - 192 115 - 1456 - -
- - 197 - - 14 - -
MM 16 III 105« - 11 22 - 7 14
Metacarpus - 19 127 - 14 _ R
- 195 13 - 14 - -
Context Phase (1) (2) (3) &) (5 ® ) i i . 208 - y 13.5
JL13 I - 19 115 - 138 - - - - - 23 - 8 165
JL 104 1 - - - 929 - i 14 MM 18 III - - - 21 - - 14
KL12 I - 195 11.8 - 138 - - MM19 11 - - - 22 - 75 135
KL 19 1 - 920.7 12 - 15.8 - - MM 21 111 - 19.8 13 - 143 - -
KL 102 I/11 - 225 142 - 17 - - MM 27 111 113.6 20.2 11 21.8 15 8 15
KL 103 I/II 1095 19.8 12 22 15 8 14.8 - 18 117 - 13 - -
KL 109 1II - 21 - - 15 - - - 195 12 - 145 - -
KL110 1II - 20 18 - 147 - - - 19.8 12 - 145 - -
- 202 12 - 145 - - ‘ - 20 123 - 142 75 -
- 921 . - 155 - - - - - 217 - 7.8 145
. - - 22 -7 4 - - - 22 - - 182
KL 111 II - - - 22 - 7 14 continued on next page
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Table 5.26. Sheep Measurements

Metacarpus (cont.)

MEASUREMENTS

Metacarpus (cont.)

Context

Phase (I) () 3 @ & 6) (7 Context Phase (1) (2) (3) ) (5) 6) (7
MM 38 1III - 21 - - 15 - - PO/B-D
MM 40 1III - 19 115 - 147 . - - 57 v - 22 - - 165 - -
- 22 - - 155 - - PO/B-D/
- - - 245 - 8.3 16.2 A-C 132 V - - - 24 - 8.7 15.7
MM 41 111 - 193 11 - 14 - - PO/A-C
- 195 11.2 - 142 - - 136 v - 235 - - 175 - -
- - - 23 - 8.3 14 QN 2 v - 215 122 - 168 97 -
MM 50 1III 1200 22 123 - 152 8.3 15 QN 4 v - 21 135 - 152 - -
- 19 13 - 145 - - QN 5 v - - - 248 - 98 16
- 192 123 - 14 - - QN 6 A% - 21 12 - 16 - -
- 213 1835 - 155 - - - 213 - - 16 - -
- 22 13 - 155 - - - 22 - - 16 - -
- - - 21 - 8 15 - 23 - - 17 - -
MM 52 1III - 19 118 - 14 - - - - - 252 - - 165
- 192 11.7 - 135 - - QN 7 \" 117 21 13 - 15 9 -
- - - 245 - - 155 - 212 13 - 153 - -
MM 53 III - 21 1257 - 153 - - - 222 115 - 17 - -
- - - 22 - - 14 - 227 - - 16 - -
MM 54 1II - 208 12 - 15 - - - 24 - - 157 - -
MMa 60 III - 172 115 - 13 - - - - - 257 - 10 16
MMb 60 III - - - 21 - 7.7 135 QN 8 \" - - - 23 - 85 15
MMc 60 III 104 18 105 20 14 8 13 QO 4 v - 20 13 - 145 - -
110 19 113 21 143 8 13.5 QO 6 \" - 228 - - 172 - -
MMd 60 III - 195 - - 15 - - - 255 145 - 185 - -
MMb 61 1II - 198 - - 135 - - QO 7 A\ 117 20.8 13 238 147 9 15
MMb 63 111 - 185 108 - 15 - - - 23 125 - 155 - -
- 20 - - 153 - - - - - 267 - 106 17.3
- - - 212 - 7 12.7 - 23 13 - 175 - -
MMd 63 1III - - - 21 - - 14 QO 8 \Y 21 115 - 16 - -
MMb 65 1II 102 18 12 21 145 8.7 1% - 21.8 12 - 16 . -
MMd 65 1II 111 195 12 23 143 8 13 .. 9492 138 - 17 - .
MMd 66 III - 19 - - 14.3 - - - 248 1492 - 175 . -
- 182 11 - 187 - - - - - 242 - - 142
PN 5 A% - 22 127 - 16 - - ROc 6 v - 91.3 13 - 17 ..
- 24 13 - 175 - - ROc7 V - 212 13 - 155 - -
- 27 - - 195 - - - 23 13 - 163 - -
PN 7 A% - 22 135 - 16 - - ROc 9 \" - 21 - - 15 - -
- 23 13 - 16.2 - - - - - 27 - - 16.3
- - - 25 - 98 15 ROc12 V - - - 265 - 9 17
PN 8 \" 129 225 13 25 17 8.5 16 ROc 34 V - 227 12 - 152 - -
- 22 - - 155 - - ROc49 'V - 225 - - 17 - -
- - - 245 - 8.3 16.2 SL9 v - 255 13 - 175 - -
- 235 128 - 17 - - ZA 14 A" - 23 137 - 16 - -
PN 19 A% - 238 132 . 19 - - ZA 19 A\ - 24 - - 17 - -
PN 27 A" - 225 13 - 16.8 - - ZA 33 111 - 22 13 - 16 -
PN/D 78 V - 235 - - 17 - - ZA 39 III .98.8 188 11 21.2 14 7 13.3
PN/C 80 V - 21 - - 15 - - 109 195 11 - 155 8 14.2
PO 6 \" - 235 - - 18 - - - 19 112 - 145 - -
PO 7 A% 124« 23 14 26 165 95 163 ZA 40 111 - 19 12 - 14 - -
- - - 248 - 10 17 - 205 133 - 152 - -
PO 8 A% 124« - 12 - - 8.8 - ZA 43 III 117 20 11 225 14 8 14.3
- 222 - - 16.5 - - ZA 45 III - 195 12 - 145 - -
- 2383 122 - 165 - - ZA 49 111 - 20 11.2 - 145 - -
PO 9 \" - 21 . - 172 - - "ZA 50 II - 195 -. - 14 - -
\% - 238 153 - 178 - - continued on next page
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Table 5.26. Sheep Measurements

Metacarpus (cont.) Tibia
Context Phase (I) (2) (3) @) (5) 6 (7N Context Phase (1) (2)
ZA 52 I - 20 108 - 145 - - JL 105 I 39 43
- 222 133 - 16 - - MM 16 III 36 38
ZA 54 11 1155 21.56 13.7 24 16 7.5 145 36 39
ZA 60 I - 195 - - 16 - - MM 43 111 36 - 35
ZD 7 v - 20.7 12 - 157 - - "ROc 9 \% 38 39
ZE 7 v - 218 118 - 16 - - . ]
7F. 8 v . 918 123 - 16 _ . Note: Numbered columns represent, in mm: (1) proximal
7E 55 \Y% . 917 . - 16 _ _ breadth, (2) proximal diameter.
ZE 68 v - 21 - - 16 - -
ZE 72 v 1215 22 122 225 165 9 15.5 Astragalus
ZE 73 v - 195 - - 14 - -
ZE 80 v - 24 - - I - - Context Phase (1) (2) 3)
ZE 81 v - 195 113 - 14 - -
- 215 11 - 16 - - JL 103 1 26 19.5 15.5
ZE 88 I - 20 125 - 152 _ _ KL 111 I 26 18.5 14.5
ZE 96 I . 90 13 . 159 R _ KL 126 I 25.5 17.8 16.5
7F 98 I .91 125 - 145 _ R MMd 66 11 28.8 19 17.3
ZE 100 1II - 188 11 - 188 - - PN/E. 68 v 27 19.5 16
7G 14 I B R . 953 - 9 16.2 PO/A b3 A\ 28 20.5 17.5
ZG 19 I - - - 24 - 93 148 PO/E66 v 28 20 17
7G 22 111 " " . 22 _ 7 14 ROc 7 A\ 30 23 175
_ _ . 91x R ) 18% ROc 43 A% 31 21.5 1;.5
_ B R ) _ - 14 ROc 4 \% 31 21.5 17.5
%g gg gi . 188 - 21_ 2 15 . _ ZE 57 v 29.3 19.3 16.2
ZG39 11 - - - 217 - 88 148 30 21 -
ZH 13 v R _ . 937 . 9 15.3 ZE 62 v 30.8 20 17.5
ZH19 IV - 213125 - 158 - - ZE 63 IV 31 22 18
ZH 20 IV - 23'2 - - 16.2 - - ZE 64 IV 30 20.5 18
ZH 29 v . 999 . . 159 _ R ZH 19 v 31 21 17.5
%HQ%B 3; : gg lf‘; : 12 5 : : Note: Numbered columns represent, in mm: (1) greatest
7] 34 I S oogx 12 C 135 . i length, (2) greatest breadth, (3) greatest diameter.
7] 45 I1 23 ‘ 85 14 Calcaneus
Note: Numbered columns represent, in mm: (1) greatest
length, (2) proximal breadth, (3) smallest breadth, (4) distal Context Phase ) @ 3)
b'readth., (5) proxi.ma.l diameter, ((.3) srpallest diameter, (7) KL 196 I 48 18 20.5
distal diameter. * indicates approximation. MMb 61 101 63 91 95
53 18 19
MMd 66 111 49.5 19 19.5
PN/A 90 \% 58.5 21 23
Femur PN/C 90 \% 61.5 23 24
PN/A 93 \% 53 - 22
PN (south end of
Context Phase (1) (2) (3) @) (B) 6) (7) (8) N-S balk) v 61 915 945
KL 113 1I - - 395 - - 20 - - PO/B 39 -V 57 20 23
- - 40 - - 21 - - ROc 9 \% 54 19.5 21.5
- - 39 - - 20 - - ZE 65 v 64 20.5 25
ML 31 I 1655 163 - 16 855 29 17 40 ZE 73 v 47 16.5 19.5
166 163 41 16 35 30 17 40 ZE 100 II 50 18 19
ZG 35 1I 45.8 16.5 17.5
Note: Numbered columns represent, in mm: (1) length
from trochanter major, (2) length from caput, (3) proximal Note: Numbered columns represent, in 'mm: (1) greatest
breadth, (4) smallest breadth, (5) distal breadth, (6) proxi- ° length, (2) greatest breadth, (3)- greatest diameter. * indi-
mal diameter, (7) smallest diameter, (8) distal diameter. . cates approximation.
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MEASUREMENTS

Table 5.26. Sheep Measurements

Metatarsus Metatarsus (cont.)
" Context Phase (1) (2) (3 @ ((B) ) (N Context Phase (1) (2) 3) @& (B) 6 )
KL 107 11 - - - 205 - - 14 MM52 T - 17 112 - 198 - -
- - - 25 - - 145 - 18 118 - 19 -
KL 110 11 - - - 215 - 8 14 - 185 1%.2 - 1% - .
- - - 93 - 95 15 MM54 II - - - 92 - 8514
KL 111 1I - - - 22 - 8 145 MMbe60 I - 19 105 - 195 - -
KL 115 11 - - - 207 - 8 14 MMd 60 III - - - 922 -8 145
KL 118 1I - - - 21.8 - 8 14.5 MMd 61 III - 175 - - 18 - R
KL 121 11 - 197 118 - 20 - - MMd 66 I - - - 20 - 75 14x
KL 122 I - 19 - - 188 - - - - - 205 - - 183
KL 124 I - - . 922 -9 152 - - - 213 - 9 142
KL 138 I - - - 9217 - 85 155 - e - 82 147
KL 141 I - 205 125 - 22« 82 - - - - 29 - 85 15
KM9 11 - - - 197 - 82 1%5 PNY A% - 2 115 - 25 - -
KM 18 1II - - - 28 - 178 14 PN/D 80 V - - -2 - 115 18
KM19 1I - - - 215 - 9 14 PN/C 89 V - 193 118 - 197 - -
KM 20 11 - - - 207 - 75 142  PN/A-CE
ML 7 11 - 19 128 - 2 - well E
ML 10 II - - - 233 - 9 155 90-92 V - 22« 13 - 235 - -
ML 110 III 128 17 103 21 18 82 14 PN/F 262 V . . . 938 - - 16.8
- - .22 -8 14 PN/D-F
ML119 III - - - 215 - 85 155  balk % - 205 - - 205 - -
ML151 III - - - 185 - 8 1% PO 7 \% . .- 208 - 85 14
ML 158 TIII 1185 17.2 87 21 17.2 76 14 - - - 28 ; - 16
MMI10 IV - 178 - - 18 - PO 8 v ; - -2 ; - 185
- - - 208 - 75 14 PO15 V - 195 105 - 192 - -
MMI1 II - 195 115 - 20 - - PO/C 32 V - 185 - - 19 -
MM12 11 116 17 98 - 17 8 - PO 159 V - 25 125 - 225 - -
- 167 95 - 17 - - ON 6 v - 19 12 195 - -
- 18 10 - 195 - - - - - 225 - - 15
- 18 11 .20 - - . - - 238 - 9 163
e 1) N QN 7 A% - 28 108 - 212 - -
MM16 1T - 177 10 - 18 - Q05 v 19 - . 195 . .
- 20 s 20 Q07 V. - - . 93 . 9915
MMI9 o Oro- 17 o < - 18 e Q06 V. 126 185 113 22 19 95 147
- 17.5 10.7 - 18‘2 - = - 22.5 12.8 - 22 - -
- - - 25 - 75 187 i T g9 T 98 162
MM21 mI - 17 92 - 18 - Q07 v C o9l 12 % 99 e
- ws - - 175 . - SLO IV - - . 24 - 108 17
- - - 22 - - 16 ZA 5 v 178 - - 19 - -
- - - 92283 . 8 12‘5 Y S S o
- - - 225 . 9 1 :
MM27 I - - - 245 - 95 165 Zalr v ) 1(‘?'8 _ 955 1(‘?'8 102 17
MM40 oroo- 18 11 - 182 - . ZAS3 T - - - 245 - 105 175
O ZAS8 I - - - 197 - 75 133
- - - 20.5 - 8 14 - - - 20 - 8 14
MM4l I - - - 215 - 88 14 ZA47 W - 18 - . 19 -
R ZA50 Il 158 - 125 235 - 9 155
- - - 22 R = R -V S - - . 93 - 83 15
- - - 228 - 92 16 ZA 53 11 - 197 113 - 193 - -
MM 43 111 - 17.7 102 - 175 - - . 20 113 - 20 _ -
- - - 203 - 8 14  gag0 I - . - 98 - 9.8 158
- - - 21 - 82 145 7ZA 63 1 - 198 1183 - 20 - -
- - - 260 - - I - - - 205 - 8 143
MM 50 111 - 18 11.5 - 18.3 - - 7D 9 v K - - 298 . 9.2 159
- 18 105 - 187 - - ZE86  III 1165 17 9220 172 8 133
- 19 - - 185 - - .ZE 94 I . - - 205 - 178 14
- - -2 - - 148 :

continued on next page




Table 5.26. Sheep Measurements

Metatarsus (cont.)

‘Context Phase (1) (2) (3 & GB) ) (1)
7G 19 11T - - - 19.8 - 9 14.2
7G 20 111 - - - 20.7 - 8.5 135
7G 24 111 - - - 21.8 - 85 15
7G 29 II1 - - - 21 - 8.2 135
7G 31 111 - - - 21 - 9 14
7G 34 11 - 17 9.5 - 18 - -

. - - - 21 - 8 14
7G 35 11 - 18 11.8 - 19 - -
7G 36 1I - - - 20 - 8.5 13
ZH 17 v - 225 13 - 23x - -
7] 38 11 - - - 23 - 9 15

Note: Numbered columns represent, in mm: (1) greatest
length, (2) proximal breadth, (3) smallest breadth, (4) distal
breadth, (5) proximal diameter, (6) smallest diameter, (7)
distal diameter. * indicates approximation.

Table 5.27. Goat Measurements

Horn-core

Context Phase n 2) 3 (4)
KL 115 I 145 33 21 85
ML 157 111 ‘ - 295 205 80
MM 16 111 - 315 20 88
MM 38 IIT 197 - - -
MM 51 111 - 435 31 119
PN 6 \% - 375 345 102
QO 5 \% - 33 21 90
ZA 9 \% - 345 225 95
ZA 42 111 162« 28,5 21x 83~

- 48 295 128
ZA 43 111 202 35 20.5 92

- 47 30 127

Note: Numbered columns represent, in mm: (1) greatest
length, (2) greatest diameter, (3) smallest diameter, (4) cir-
cumference of basis. * indicates approximation.

Lower Row of Teeth

Context Phase 8 (2) 3)
MM 12 II1 - 44 20.5
MM 16 111 19 39’ 18.5
MM 27 III 20.5 41 19.5
MMb 63 111 23 48.5 23
ZA 32 v - 50 24 -
ZA 51 I - - 20
ZA 52 I 19.5 435 21.5
ZA 57 1I - 48 22

. Note: Numbered columns represent, in mm: (1) P,-P,, (2) -
- M;-M,, (3) length of M,.
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Epistropheus
Context Phase (1) 2) (3) (4)
7ZG 30 II1 14 25 52.5 345

Note: Numbered columns represent, in mm: (1) length of
dens, (2) breadth of dens, (3) breadth of caput craniale, (4)
height of caput craniale.

Scapula

Context  Phase (1) 2) 3)
KL 110 I 21.5 33.5 21.5
MMb 61 III 19 29.5 22
MMc 65 III 18 29 20.5
PN/C 87 V 17 26 20~

19.5 29 22
ROc 13 \% 19 32 23x
7ZA 43 II1 17 28 21

Note: Numbered columns represent, in mm: (1) breadth of
collum (2) breadth of angulus articularis, (3) diameter of
facies articularis. * indicates approximation.

Humerus
Context Phase n 2) (3) 4)
KL 117 I - 30 - 24 .5
KL 118 I - 28.5 - 24
KM 10 II - 31 - 25
MM 16 111 - 34.5 - 27
PO/D 34 \% - 30 - 26
PO/E 66 \% - 32 - 27.5
QN 6 \% - 29.5° - 23.5
ROc 5 \% - 28 - 22.5
ZA 47 III - 38 - 31
ZA 57 I - 33 - 28.5
ZE 63 v - 27.5 - 24
ZE 67 v 15 30 17 25.5
ZE 83 v 16 30 17 25.5
ZE 100 I - 27 - 23

Note: Numbered columns represent, in mm: (1) smallest
breadth, (2) distal breadth, (3) smallest diameter, (4) distal
diameter. .

Radius

Context Phase (1) (2) B @) &) 6 ()
KL 120 11 - 34 - - 19 - -
MMd 66 III - 37 - - 185 - -
PN/E-F ‘

balk Bb 3 V - 19 - - 145 - -
ROc46 V - 28 - - 15 - -
ROc 61 v 149 27 15 25.517 75 19
ZA 53 11 - 35 19 - 21 10.5 -
ZE 96 1I - 33.5 - - 185 10 -
7] 38 11 - 31 165 - 19 - -

Note: Numbered columns represent, in mm: (1) greatest
length, (2) proximal breadth, (3) smallest breadth, (4) distal
breadth, (5) proximal diameter, (6) smallest diameter, (7)
distal diameter.



Table 5.27. Goat Measurements

Metacarpus

" Context Phase (1) (2) (8) @ () () (1)
JL9 I - 23 148 - 162 - -
KL 18 I - 275 175 - 185 - -
KL 113 1I 1005 21.8 143 248 155 82 16

KM9 I 107 22 14 253 165 8.5 155
- 223 15 - 17 - -

- - - 27 - 8 162
KM 10 1II - 22 16 - 16 - -
ML 36 I 106 22 15 25 175 95 15

ML 112 III - - - 245 - 9 155
MM 12 1III - 247 - - 17 - -
MM 18 1III - 26 17 - 17 - -

MM 19 I - - - 32 - - 185
MM 21 1III - 28 18 - 19 - -
MM 27 1II - 253 17 - 175 - -
MM41 III 103 - 16 26 - 105 16
- 255 16 - 18 - -

MM 43 III - 25 16 - 17 - -

- - - 252 - 9 153

MM 52 1III - - - 30 - 11 18
MM 53 TIII 105.5 24 15,5 27 17 9.5 16
- 26 17 - 17 - -
MMc 60 III - 26 15 - 165 - -
PN/D 81 V - 225 14 - 162 - -
PO/E 65 V - 23 155 - 165 - -

Q08 V. 1075225. 14 25 16 9 155
- 27 16 - 18 - -

ROc 34 V - - - 27 - 9.7 16°
ZA 4 Vv - 252 148 - 19 - -
ZA18 V - 232 15 - 16 - -
ZA 34/35111 - 23 14 - 17 - -
ZA41 III 115 26.3 18 302 195 11 18~
ZA 54 1I - 263 158 - 17 - -
ZE 57 IV - - - 245 - - 16
ZE 60 IV - 225 143 - 16 - -
ZE 62 IV 107 23 16 - 17 98 -
ZG18 III 130 29 ° 187 345 21 12 19
ZG 30 I - - - 235 - 9.5 14
ZG43 11 1145265 18,5 31.5 195 105 18

Note: Numbered columns represent, in mm: (1) greatest
length, (2) proximal breadth, (8) smallest breadth, (4) distal
breadth, (5) proximal diameter, (6) smallest diameter, (7)
distal diameter. * indicates approximation.

Tibia

Phase
\"

Context

)
41

@)
42

PO-B/A 138

Note: Numbered columns represent, in mm: (1) proximal
breadth, (2) proximal diameter.

MEASUREMENTS
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Calcaneus
Context Phase (1) 2) 3)
KL 121 I 54.5 19.5 20.5

Note: Numbered columns represent, in mm: (1) greatest
length, (2) greatest breadth, (3) greatest diameter.

Metatarsus
Context Phase (1) (@) (3) @) () (6) (7
KL 108 1I 118 23 16 28 22 11 17*
- 18 - - 178 - -
- 182 - - 182 - -
KL 138 I - 25 - - 238 - -
ML 8 1T - 21 142 - 20« - -
ML 118 III - 225 14.5 - 215 11 -
MM 16 111 - 21.8 15 - 20 - -
MM 34 III/IV - 20 14 - 20 - -
MM 40 II1 - 21.2 14 - 20.3 - -
MM 43 IIr 1115 19.2 132 232 17 10 14.8
' - 188 - - 17.8 - -
MM 50 III - 2192 - - 198 - -
- 24 - - 213 - -
MM 52 III - 232 - - 215 - -
MM 54 III - 222 145 - 215 - -
MMb 65 1II - 197 - - 18 - -
- 212 185 - 20 - -
MMc 65 III - 1983 - - 185 - -
MMd 66 III - 18 - - 17.5 - -
- 185 12 - 18 - -
- 185 - - 18 - -
PN 5 \" - 22 - - 218 - -
PN/D 78 V - - - 26 - - 16*
PN/B 102 V - 19 108 - 17 8 -
PO/C 33 V - 2% 145 - 125 - -
QN 6 \Y 123 19.2 12 233 18 9.5 15
- 19 108 - 16.5 - -
QN 7 \ - 223 135 - 218 - .
QN 8 A% - - - 25 - 102 18
ZA 19 \" -~ 215 - - 21 - -
ZA 38 11 - 21 18 - - - -
ZA 39 11 - 243 157 - 24 - -
ZA 41 T 122« 22 13 258 20 10 16
ZA 42 11 - 22 135 - 205 - -
ZA 43 111 - 213 145 - 20 - -
ZA 44 11 - 225 155 - 216 - -
ZE 54 v - 198 - - 19.3 - -
ZE 70 v - 20 - - 19.3 - -

Note: Numbered columns represent, in mm: (1) greatest
length, (2) proximal breadth, (3) smallest breadth, (4) distal
breadth, (5) proximal diameter, (6) smallest diameter, (7)
distal diameter. * indicates approximation.




Table 5.28. Pig Measurements

SANDOR BOKONYI

Upper Row of Teeth (cont.)

Upper Row of Teeth Context  Phase (1) (2) (3) d/w
Context  Phase (1) (2) 3) d/w ZA 21 v - 60.5 27 d
ZA 44 111 - - 27 d
JL13 I - 64 295 d ZA 45 111 - - 26 d
JL 15 I - 75 35 d ZA 50 11 - - 26 d
KL 108 II 45 56 26 d - - 98 d’
KL 111 II - 61 26 d 7ZA 52 I . 60~ 98+ d
KL 120 1II - - 30 d 7ZE 64 v - - 33 d
KL 121 I ;- 60 28 d 7E 67 v - - 29 d
ML 7 I - - 42 w - 63 30 d
ML 107 1II - 66 31 d 7E 69 v - - 29 d
ML 110 III - - 27 d ZE. 72 v - 65 30 d
MM 6 v - 64 32 d ZE. 80 v - 63 31 d
MM 16 I - - 31 d - 67 33.5 d
MM 19 1II - - 31 d ZG 15 I - 60.5 27 d
MM 34 I1/1v - - 32,5 d - 63 30 d
- - 35 d - - 30 d
MM 40 111 - 60.5 28 d 7G 27 111 - - 29 d
MM 41 11 57 - - d ZG 35 11 - - 30 d
MM 50 111 - - 29 d ZH 13 v - 59.5 27.5 d
MM 52 111 45.5 - - d ZH 16 v - - 30 d
MMb 60 III - 78 39 w ZH 17 v 43 - - d
MMb 61 III - 61 28 d ZH 19 v 44.5 - - d
MMd 61 III - - 34 d ZH 20 v - 56.5 26 d
MMb 63 III 44 - - d ZH 23 v - 62 31 d
MMb 63 III - - 28 d - - 32 d
PN 7 \% - 68 32 d ZH 24 v - 68 34 d
- - 31 d 7] 29 111 - - 26 d
PN 8 v . B 32 d Note: Numbered columns represent, in mm: (1) P,-P,, (2)
511:11; lé 5E5 A 47 - B d M,-M;, (3) length of M, * indicates approximation. Lettered
166 v ) i 33 d column d/w = domestic or wild.
- - 43 w
gg/ﬁc 90 ¥ i 6(3 gg g Lower Row of Teeth
PO13 ¥V - 60.5 32-5 g Context Phase (1) @) 3) d/w
PO/C 33 V - - 48 w KL 109 II - - 28 d
PO/D 35 V - 58 27.5 d KL 111 I1 - - 31 d
PO/B 38 V - - 36.5 w KL 114 II - 62 30 d
PO/A 54 V - 59 29 d KM 8 I1 - 67.5 34 d
- 63 29 d KM 13 IT 47.5 64 29 d
- 80.5 39 w LL 43 I - - 29 d
PO 130 \% - 90.5 46 w ML 107 111 - - 35 d
PO/A-C ML 112 111 - - 45 w
136 \'% - 61 28.5 d MM 7 1A% - - 335 d
- - 40 w MM 9 v - - 37 d
QN 7 \% - - 29.5 d MM 11 111 - - 33 d
- - 29.5 d MM 12 I - - 66 33.5 d
QO 6 \% - 59.5 275 d MM 19 111 - - 42 w
- 67 32 d MM 20 111 - - 30 d
QO 8 \% - 66 33 d - - 32 d
ROc 7 \% - - 32.5 d MM 21 111 - - 48 w
ROc 9 \% - - 29 d MM 27 I1L - 82.5 41 w
ROc 41 \% 44.5 60 28 d MM 40 I - - 31 d
ROc 61 IV - - 30 d MM 41 111 .55 - 34 d
ZA 19 \% - 61.5 31 d MM 50 I11 - - 43 w
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Table 5.28. Pig Measurements

Lower Row of Teeth (cont.)

MEASUREMENTS

Lower Row of Teeth (cont.)

Context

Phase (1) (2) 3) d/w Context Phase (1) (2) (3) d/w
MM 52 111 - 72 35 d ZA 19 A% - 63.5 29.5 d
MMb 60 11 - 66 32 d ZA 24 v - - 31.5 d
- - 44 w ZA 44 I - - 32 d
MMd 66 11 - - 29 d ZA 45 I - - 31 d
PN 4 A% - - 33 d ZA 47 111 - - 30.5 d
PN/E 69 A% - - 44 w - - 32.5 d
PN/C 87 A% - - 39 w - - 33 d
PN/C 89 A% - 90 48 w ZA 50 I - - 30.5 d
PN/F 262 A% - - 36¢ d ZA 52 I - - 29 d
PN/E-F balk V - 84+ 42+ w - 64 31 d
PN/D 81 A% - 61 29 d ZA 53 I 56 - - d
PO/B 38 A% - 83 40.5 w ZE 9 v - 87 48 w
PO/B 46 A% - - 47 w ZE 53 v - - 31.5 d
PO/B 47 A% - - 43.5 w ZE 61 v - - 44 w
PO/C 50 A% - - 41 w ZE 63 v - - 35 d
- - 41.5 w G 14 11 - - 44 d
PO/A 53 \Y - - 48.5 w ZG 29 111 50 68 34 d
- - 33.5 d ZH 1 v - - 32 d
PO/A b4 A% - - 47 w ZH 10 v - - 33 d
PO/E 66 A% - - 42.5 w 56.5 - - w
QN 5 A% - 62 30 d ZH 11 v - - 325 d
QN6 v : 62 30 d ZH 16 v - - 28 d
45.5 63 31.5 d ZH 18 v - - 32.5 d
- - 32 d - 66 34.5 d
= - 33 d ZH 20 v 55 - - d
QN 8 A% - - 35 d ZH 23 v - - 33 d
QO 8 A% - 68+ 33 d - 69 34 d
ROc 61 v - - 31.5 d -
ROc 62 v - - 45 w Note: Nuinbered columns represent, in mm: (1) P,-P,, (2)
SL. 9 I\Y% . 65 33.5 d M,-M,; (3) length of M,. * indicates approximation. Lettered
7ZA 15 Vv - . 31.5 d column d/w = domestic or wild.
Mandible
Context Phase (1) (2) 3) 4 5) (6) V) (8) 9 (10) d/w
PO/D 37 A% - - 45 158 21.5 26.5 44 63 31 - d
ZE 67 v - 42 - - 33 45.5 - - - 52 w
ZE 70 v - 33 - - 24 26 53 - - 50 d
ZE 80 v - 37 - - 28.5 35 - - - 51 w
ZH 6 v - 30.5 - - 19 25 50 - - 42x d
ZH 11 v 218 32 41 158 19 21 52 62 32 42 d
ZH 13 v - 35 - - 21 27 - - - H2x w
ZH 17 v - 28.5 - 162x 19 22 48 66 33.5 43 d
7] 99 v - 46 - - 29 36.5 76 - - - w

Note: Numbered columns represent, in mm: (1) length to angulus (2) height at P,, (3) height at M,, (4) length of row of
teeth, (5) length of incisor row, (6) length of diastema, (7) P,-P,, (8) M;-M,, (9) length of M3, (10) breadth at canines. * indi-
cates approx1mat10n Lettered column d/w = domestic or w11d
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Table 5.28. Pig Measurements

Atlas Epistropheus

Context  Phase (1) @) G) @) Gy d/w Context Phase (1) (2) (3) @ () (6) (7) d/w
PO/B45 V 5645 21 13 62 895 21 255 w
7G 19 IIr 50 19 14 60 36.5 24 33 w
MM 50 111 16 19.5 48 43 43

R 985 64.5 62 59 Note: Numbered columns represent, in mm:(1) length of

PO/AC body, (2) length of dens, (3) breadth of dens', (4) bregdth

136 v 27 955 63 . 59 of caput craniale, (5) breadth of fossa cau‘dahs, (6) height

QN 5 v 20 19' 51 48 49.5 of caput craniale, (7) height.of fossa caudalls. Lettered col-
ZE 65 v 21.5 185 58 48 42' umn d/w = domestic or wild.

7] 17 v 15 17 45 - 40

MM 30 II/1v 185 21 53 48 45

2 an

poas

Note: Numbered columns represent, in mm: (1) length of
ventral arch, (2) length of dorsal arch, (3) breadth of cranial

articular surface, (4) breadth of caudal articular surface, (5) Humerus
greatest height. Lettered column.d/w = domestic or wild. Context  Phase (1) (2) 3) (4) d/w
JL 105 I - 35.5 - 36.5 d
KL 105 11 17 38.5 24.5 37 d
Scapula KL'115 1II - 29 - 26 d
4 - 29.5 - 24.5 d
Context _ Phase (1) @ @® Y KM9 O 125 32 20 32 d
KL 20 I 35 49 - w ML 8 11 - 33 - 34 d
KL 113 11 27.5 43 31 w - 35 - 35.5 d
KM 10 II 22 32.5 21 d ML 110 III - 33 - 33 d
MM 5 v 31 48 34 w MM 9 v - 38 - 38« d
MM 11 111 20 30 22 d MM 12 11 18 43 25 39 d
MM 16 111 32.5 48 35 w MM 16 111 - 33 - 35 d
MM 30 1I1/1v 22 3 23 d 18.5 33.5 21 33x d
23 36 - d MM 27  III 12 32 19 32.5 d
MM 41 I 315 46.5 32 w MM 34 III/IV - 35 21.5  36.5 d
- 46.5 35 w 18 40 27 41 d
- 50 32 A MM 50 IIT - 37 - 36 d
MM 43 1 - 475 33 d MM 51  III - 49.5 - 475 w
PN 4 A% 23.5 36 24.5 d MM 52 111 - 58 - - w
PN 5 M 24 37 23.5 d MM 54 I - 35.5 . 36 d
PN 11 A% 22 31 31 d PN 5 \'% - 39 - 38 d
PN/A 90 \% 22.5 33.5 23.5 d - 39 - 39« d
QN 8 v 27 37 23 d PN 19 v - 39 24 38 d
ZA 15 \ 23.5 345 215 d MMb 60 III 165 385 24 38.5 d
ZA 17 \ - 3L5 23 d PN/B-D-F V - 38 - 37 d

ZA 29 1\Y 30 47 35 w 79.76

ZA 33 111 21.5 34.5 22.5 d PO 5 A% . 37 _ 38.5 d
ZA 52 I 34 49 35x w- PO 7 v - 39.5 - 39.5 d
ZA 53 11 21.5 32 20.5 d PO 8 \Y 15 34 21 34 d
ZD 4 v 27 40 27+ d - 37 - 35 d
ZE 61 v - 42 28 w - 38.5 - 39.5 d
ZH 10 v - 42 31 w PN/D 80 V - 39 - 40 d
7] 9 v - 36 23+ d PN/C 86 V - 35.5 - 35.5 d
Note: Numbered columns represent, in mm: (1) breadth of PO/D 31 V 16 38 22 37.5 d
column, (2) breadth of angulus articularis, (3) diameter of PO/C 50 V - 39 - 38 d
facies articularis. * indicates approximation. Lettered col- PO/A 54V 16 38 23 36.5 d
umn d/w = domestic or wild. QN 6 \4 - 36 B 35.5 d
: - 36.5 - 35 d
QN 7 \% - 37 - 37.5 d
- 37~ - 37 d
' - 38 - 37.5 d
- 42 - 40.5 d

continued on next page
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Table 5.28. Pig Measurements

Humerus (cont.)

MEASUREMENTS

Tibia (cont.)

Context  Phase (1) 2) 3) 4) d/w Context Phase (1) (2) (3) 4) () 6) d/w

QN 8 A% - 38.5 - 37.5 d MM 40 III - 175 29 - 125 245 d
QO 2 A% - 39 - 37 d MM 43 III - 17 265 - 13 24 d
QO 7 A% 15 38 23 39 d - - 27 - - 24« d
QO 8 A% 15 36 24 34 d - - 28 - - 25 d
SL 9 v - 39.5 - 38 d - 24 36 - 20 33 w
- 40" - 41 d MMb 63 III - - 395 - - 35 w
ZA 15 A% 16.5 42.5 23 41 d PN 4 A% - - 295 - - 25 d
ZA 17 A% 17.5 39 25 41 d PN/C 80 V - - 305 - - 26 d
17 40 27 41> d PN 11 A% - - 30 - - 27 d
ZA 32 v - 41 - 40.5 d PO23 V - 205 31 - 135 275 d
ZA 41 11 - 53 - 51 w PO/C 33 V - - 40 - - 36 w
ZA 44 III 22 51 32 51.5 w PO/C K50 V - - 295 - - 25 d
ZA 50 II - 37.5 - 35 d PO/A 52 V - - 375 - - 33 w
ZA 51 II - 55 - 53 w QN 7 A% - 1727 - 125 235 d
ZD 9 v 14.5 35 22 35.5 d - 185 30 - 13 25 d
ZE 58 v - 37 - 36 d QO 7 A% - 175 28 - 125 24 d
ZE 65 v - 34 - 33 d ZA 9 A% - 16 26 - 125 235 d
ZE 68 v 15 38.5 26.5 38 d ZA 40 11 - 175 275 - 13 22« d
ZE 96 11 13 33.5 20 32.5 d - - 42 - - 36 w
ZH 13 v - 42 - 43 d ZA 63 1 - - 355 - - 31 w
ZH 18 v 16 40.5 27 40.5 d ZE 61 v - - 435 - - 36.5 w
ZH 21 v 16 40.5 25.5 40 d ZE 67 v - 18 29 - 125 23 d
VAR 1\% - 40 - 39 d 61 - - 63 - - W
. ZE 68 v - 235 345 - 18 31 w
Note: Numbered columns represent, in mm: (1) smallest . . 895 . . 34w
breadth, (2) distal breadth, (3) smallest diameter, (4) distal 7E 69 . IV - 19 39 R 135 975 d
diameter. * indicates approximation. Lettered column d/w 7E 86  III .97 895 - 21 35 w
= domestic or wild. ZG24 1 - 185 285 - 13 23 d
ZH10 1V - - 29 - - 27 d
Femur ZH 18 IV - 19 29 - 13 26 d
ZH 20 IV - - 355 - - 325 w

Context _ Phase (1) 2) 3) ) d/w Note: Numbered columns represent, in mm: (1) proximal

JL 105 I . 49 46" d breath, (2) smallest breadth', (8) distal brgadth, -(4) proxi-

MM 19 I 60 36 . W Fnali diameter, (5) smallest diameter, (6) distal dlameter.-"

7E 92 I . 38 45 d indicates approximation. Lettered column d/w = domestic

Note: Numbered columns represent, in mm: (1) proximal
breadth, (2) distal breadth, (3) proximal diameter, (4) distal
diameter. * indicates approximation. Lettered column d/w
== domestic or wild.

Tibia

Context Phase (1) (2) (3) 4y (b) (6) d/w
KL 118 II - - 295 - - 24.5 d
KL 121 1II - - 40 - - 34 w
KL 134 1 55 - - 61 - - W
KM 19 1II - 175 29 - 12 235 d
ML 118 III - 17 28 - 12 24 d.
MM 11 1III - - 387 - - 34 w
MM 16 I - - 26 - - 235 d

- - 375 - - 32 w

MM 19. III - 20 29 - 13 23 d

. MM 21 III - 27 41 - 215 36 w
S MM 27 I - - 87 - - 32 w
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or wild.

Astragalus

Context -Phase (1) 2) (3) d/w
KL 121 I 51 32x 31 w
KL 126 I 39.5 24 22 d
ML 4 111 54.5 31 31 w
MM 34 v 52 32.5 32 w
MM 40 11 39.5 22.5 23.5 d

© 48 31 30 w
MM 43 111 51 33 29 w
MM 53 I 38.5 25~ 23.5 d
MMb 65 III 39.5 24 - d
PO 3 \Y% 41 26 24.5 d
PO 5 \Y% 40.5 23 24 d
PO 6 \% 40.5 26 23.5 d
PO/D 34 V 51.5 33.5 29 w
QN 7 \% 38 23 22.5 d

continued on next page
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Table 5.28. Pig Measurements

Astragalus (cont.) Calcaneus
Context  Phase (1) (2) 3) d/w Context - Phase (1) (2) 3) d/w
ROc 8 \% 42 28 25 d JL 105 1 100 29 39.5 w
ROc19 V 43.5 26.5 26 d KL 113 11 72 22 29 d
ZA 18 \% 43 26.5 24 d KL 128 1 95% 26 35 w
ZA 48 111 42.5 25 26 d KM 20 I 71> 22 - d
ZA 55 ol 39 26 22 d MMd 61 1III 78 23.5 30 d
ZA 76 1 47.5 32 - w PN 4 \'% 76 23 28 d
ZE 53 v b4 35 31 w PO/B 47 V 101 31 39 \
ZE 63 v 42.5 26 26 d QN 6 v 75.5 26 30.5 d
ZE 67 v 37.5 24 22 d QN 7 A% 107 31 41 w
ZH 13 v 43 28 23.5 d QN 8 v - 103 32 41 w
"ZH 18 v 50.5 31 - w ZA 27 v 110 34 42.5 w
Note: Numbered columns represent, in mm: (1) greatest Note: Numbered columns represent, in mm: (1) greatest
length, (2) greatest breadth, (3) greatest diameter. * indi- length, (2) greatest breadth, (3) greatest diameter. * indi-
cates approximation. Lettered column d/w = domestic or cates approximation. Lettered column d/w = domestic or
wild. wild.
Radius

Context Phase 1) ) (3) ) (5) (6) 7 d/w
KL 115 I - 29.5 - - 20 - - d
KL 117 11 129 29 15 30 23 11.5 22 d
KL 133 1 - 38.5 - - 29 - - w
ML 103 111 - 38 - - 28 - - w
MM 3 v - 22 - - 20 - - d
MM 4 v - 28 - - 21 - - d
MM 5 v - - - 46* - - 32+ w
MM 11 111 - 29 - - 21~ - - d
MM 12 111 - - - 44 - - 33 w
MM 30 II1/1v - - - 43.5 - - 33 w
MM 40 111 - 28« 16 - 21.5 11 - d

- 40 - - 30 - - w
PN/D 80 \'% - - - 44 - - 34 w
ROc 72 v - - - 45 - - 34.5 w
ZA 18 \'% - 29 18 - 21.5 11 - d

- 30 - - 22 - - d
ZA 41 111 - 28 16 - 22 12 - d
ZA 44 111 - - - 32 - - 26 d
ZA 55 11 - 28 16 - 23 11 - d
ZA 57 11 - 25.5 - - 19.5 - - d

- 26 - - 20 - - d
ZH 20 v - 30.5 19 - 25 12 - d
ZH 21 v - - - 31.5 - - 24 d

- 29.5 - - 21.5 - - d

Note: Numbered columns represent, in mm: (1) greatest length, (2) proximal breadth, (3) smallest breadth, (4) distal
breadth, (5) proximal diameter, (6) smallest diameter, (7) distal diameter. * indicates approximation. Lettered column d/w
= domestic or wild. '
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MEASUREMENTS

Table 5.29. Dog and Wolf Measurements

, Skull
Context Phase (1) (@ ) @ G ® (O @& O 10 (11) (12) (1% (14) (15 (16) (17)
MMd 61 III - - - - - 16 15 545 - - 81 51 44 325 15 18 40
PO/C 32 V 71 87 9 18 43 175 15 - 25 34 - - - - - - -

Note: Numbered columns represent, in mm: (1) I,-M,, (2) length of row of teeth, (3) length of incisor row, (4) length of
diastema, (5) P,-P,, (5) M;-M,, (7) length of P,, (8) breadth of brain case, (9) breadth of incisor row, (10) breadth at canines,
(11) breadth at mandibular articular surfaces, (12) breadth at otions, (13) breadth at processus jugulares, (14) breadth at
condyli occipitales, (15) length of foramen magnum, (6) breadth of foramen magnum, (17) height of occiput (bastion-
opisthion). * indicates approximation. .

Upper Row of Teeth Lower Row of Teeth (cont.)
Context Phase 1) (2) (3) d/w Context Phase 1) (2) (3) d/w
KL 111 I - - 15 d LL 4 I 31 - 18 d
KM 6 11 - 16 18 d ML 11 II 27.5 28 17.5 d
KM 17 11 40 14 14.5 d ML 12 1I - 28 18 d
KM 18 11 38 17 15 d ML 103 111 - - 20.5 d
ML 10 I 37.5 14 14 d ML 115 111 30 26 18 d
MM 11 111 - - 17 d MM 20 11 - 31.5 20 d
MM 16 11 40 - 13 d MM 27 III - 30 17 d
MM 27 111 40 - 15.5 d MM 40 111 34 30 18 d
PN 26 A% - - 18 d MM 53 III - - 19.5 d
PN/D 102 A% - 22 - d MMb 61 III - 26 14.5 d
PO/B 46 A% - 25 25.5 w MMd 68 III - 29.5 16.5 d
PO/C 50 A% - 17 - d MMd 61 III 31 - 18 d
PO/A 54 A% 44.5 16 16.5 d 34 - 18 d
QO 8 A% - 18 17 d PN 8 A% - - 19.5 d
ROc 42 A% - 18 19.5 d PN/A 90 A% - - 15 d
ROc 61 v 47 18 19 d PO/C-D 128 V - 33 20 d
ZA 34/35 11 41 16 14.5 d PO/C-D 135 V - 33.5 20.5 d
ZA 41 111 - 14 15 d QN 5 A% 38 - - d
ZA b4 I - - 17 d QN 8 A% 33.5 - 21 d
ZA 57 I - 14.5 15.5 d QO 2 A% 31 32 17.5 d
ZE 52 v - - 25 w - - 19 - d
ZH 10 v - 14.5 15.5 d ZA 16 A% - 26.5 16 d
ZH 20 v 40 - 15 d ZA 23 v 37 - - d
7] 13 v 4h 18 16 d ZA 49 111 - 32.5 19.5 d
Note: Numbered columns represent, in mm: (1) P,-P,, (2) ZE 64 v ) P 20 d
x‘lxiz:j (3) length of P,. Lettered column d/w = domestic %g ;’(7) . ig : gg }gg g
' 7G 33 III - 29 17 d
ZH 18 v - 27.5 16 d
ZH 19 v 33 31 18 d
Lower Row of Teeth 7ZH 20 v _ 27 16.5 d
Context Phase 1) (2) (3) d/w 7H 20 v E)’l 325 é'(7)5 g
KL 25 I - 27.5 17.5 d Note: Numbered columns represent, in mm: (1) P-P,, (2)
KL 103 I/ - - 18 M,-M,, (3) length of M,. Lettered column d/w = domestic
KL 108 I - 29 18.5 d or wild.
KL 111 11 27 28 17.5 d
ML 151 111 32 34 21 d
- 51 28.5 w
PN/C 87 \% - 34.5 21 d
KM 10 I 32 30 18 d
32 30.5 18.5 d
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Table 5.29. Dog and Wolf Measurements

Mandible .

Context  Phase (1)  (2) G @ (5) (6) 7 (8) 9) (10) -+ d/w
KL 107 1I - - 16 17 78 35 13 32 30.5 18 d
KL 109 II - - 15.5 16 72.5 3 12 28 30 19 d
KL 113 II 103 43.5 14 15 72 4 11 30.5 30 19.5 d
KL 117 1I - - 16 18.5 83x 3x 13 34 335 21 d
MMd 61 III 114x - 16 17.5 76* 4x 14 32 30.5 18 d
MM 50 II1 117 49 16 - 80.5 5 13 34 31 18 d
MM 53 111 107 - 16 19 81x 4 13 35 34~ 20.5 ' d
PO/C33 V - - 16 20 81 4 12 34 31.5 19 d
PO/C32 V 131 54 17.5 22 89 4x 15 36 34 20 d
QO 8 A% 116 - 14 19 78x 4x 13 335 29.5 17.5 d

- - 17.5 21 87 6 15 35 33 20 d
QN 7 \'4 116 48.5 16.5 19 79 - - 33 31 19 d

- - 15.5 17.5 83 - 13 36 31 18 d

- - 17 19.5 88« - 15.5 37 33 19 d
ROc 41 A% 132 - 17.5 21 89.5 5 15 37 34 21 d
ZA 8 \'4 131.5 525 17.5 20 88 4 15.5 35.5 35 20.5 d
ZA 38 III 111 44.5 15 16.5 79 4.5 12 31 31 18 d
ZA 47 II1 102 41 13.5 - 72 4 13 - - - d
ZA 54 I - 38.5 - 15 - - - 33 30 19 d
ZA 62 I - 49 16 19 - - - 35 325 19.5 d
ZE 68 v 128 49 16 19.5 89 4.5 15 34.5 33 20 d
7ZG 15 111 - - 15 20 84x Bx 12x 37« 32 22 d
7G 29 III - - 25 - - - - 50 - 31 w

Note: Numbered colums represent, in mm: (1) length to angulus, (2) height to processus coronoideus, (3) height at P,, (4)
height at M,, (5) length of row of teeth, (6) length of incisor row, (7) length of diastema, (8) P,-P, (9) M,-M,, (10) length
of M,. Lettered column d/w = domestic or wild. * indicates approximation.

Atlas Scapula

Context Phase(l) (2). 3 @ & (6) d/w Context Phase (1) (2) (3) 4) d/w
JL 13 I 8 14 335 265 64 24 d LL 5 I - 19 24 14 d
KL 111 II. 7 12.5 32 24 55 19.5 d MM 41 II1 116 23.5 27 16 d
KL. 120 1I 7 95 29 22.5 56 19 d MM 43 II1 - 21 - 18 d
MM43 TIII 6.5 115 345 26 685 225 d MMd 66 111 - 19 22 13 d

65 135 325 265 - 21 d PO/D 34 V - 23.5 27.5 17.5 d
MM50 1III 6 13 315 27 52 923 d PO/E 66 \% - - 28 - d
MM52 11 7 11 32 26 - 22 d QN 6 A% - 19.5 22.5 14.5 d
MMb 60 III 85 9 35 255 - 22 d ROc 41 A% - 24 28.5 17.5 d
ZA 46 m 7 13 32 25 - 22.5 d ROc 46 \% - - 34 21.5 w
ZA 48 I 6.2 12 275 24 . 19.5 d ROc 61 v - 24 28 16.5 d
Note: Numbered columns represent, in mm: (1) length of ZA 38 I ST 19 22 13.5 d
ventral arch, (2) length of dorsal arch (3) breadth of cranial ZA 57 I . 18 21 13 d
articular surface, (4) breadth of caudal articular surface, (5) ZD 9 v " 21.5 Ny 16.5 d
greatest breadth, (6) greatest height. * indicates approxi- G 40 L1 - 18 22 13 d

mation. Lettered column d/w = domestic or wild. Note: Numbered columns represent, in mm: (1) greatest

length, (2) breadth of collum, (3) breadth of angulus articu-
laris, (4) diameter of facies articularis. * indicates approxima-
tion. Lettered column d/w = domestic or wild.
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Table 5.29. Dog and Wolf Measurements

MEASUREMENTS

Epistropheus
Context Phase (1) @ (3) ) (5) (6) 0 @®) 9) d/w
KL 120 I 36 9.5 6.5 21 13 - 11 9 26.5 d
KL 151 I 42~ 12 7 29 17 - 13 - 345 d
ML 116 111 42 10 7.5 24 13.5 - 12 9 30.5 d
MM 16 111 40 10.5 7 25 15 - 13 9 29 d
MM 40 111 38 9.5 7 25 15 - 12 8.5 29 d
MMa 63 111 38 10 7 23.5 14 31 11.5 9 29 d
MMd 66 111 39~ 10 6 22 14 - 11 - 30 d
QO 8 A% 425 10 7 27.5 16 - 14.5 9 - d
ZE 63 v 46 12.5 7 28 18 - 14.5 12.5 - d
7G 23 11 47.5 12.5 8 29.5 17.5 37.5 15 13 - d
7G 34 11 39 10 7 25 15 - 12 10 30 d

Note: Numbered columns represent, in mm: (1) length of body, (2) length of dens, (3) breadth of dens, (4) breadth of caput
craniales, (5) breadth of fossa caudalis, (6) greatest breadth, (7) height of caput craniales, (8) height of fossa caudalis, (9)
greatest height. * indicates approximation. Lettered column d/w = domestic or wild.

Humerus
Context Phase 1 (2) (3) 4) (5) (6) ) d/w
KL 120 I - - - 21.5 - - 17 d
LL 4 I - - - 25 - - 20x d
LL 10 1I - - - 24 - - - d
MM 10 v - - - 46 - - 35 w
MM 11 11 - - - 29.5 - - 123 d
MM 16 I - - - 26.5 - - 20.5 d
MM 20 11 - - 11.5 27.5 - 13.5 21.5 d
MM 40 111 - - - 29 - 12.5 22.5 d
MMc 60 111 - - 10.3 26~ - 11 21x d
MMb 60 I - - 9 22.5 - 8 18.5 d
PN 5 \Y% - - 11 28 - 12 23 d
PO/B-D 55 \Y% - - 10.5 27.5 - 11.5 22 d
PO 68 \Y% - - 11.5 28 - 12 22 d
QN 7 \Y% - - - 28 - - 22 d
ROc 34 \Y% - - - 31.5 - - - d
ROc 67 v - - 11.5 29 - 11 23« d
ZA 38 I - 24.5 - - 33 - - d
ZA 54 I 115.5 - 8.5 22 29 10.5 18 d
ZE 58 v - 27 - - 37 - - d
ZG 32 111 132.5 24.5 11 26 33 11.5 22 d
ZH 7 v 139 22.5 10.5 26 32 10 22 d
ZH 21 v 152 - 11.5 30.5 - 11.5 25 d

Note: Numbered columns represent, in mm: (1) greatest length, (2) proximal breadth, (3) smallest breadth, (4) distal
breadth, (5) proximal diameter, (6) smallest diameter, (7) distal diameter. * indicates approximation. Lettered column d/w
= domestic or wild.
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Table 5.29. Dog and Wolf Measurements

Radius ) Tibia
Context Phase (1) (2) (3) (4) (5) (6) (1) d/w  Context Phase (1) (2) (2) @) () (6) (7) d/w
MM 20 II1 1435 16 . 11 21 11 6 125d JL 7 I - - 25 - - 25 - - d
MM 27 111 - 145 - - 93 55 - d JL 17 I - - 8516 - 7511 d
- 15 - - 98 6 - d KL 112 1I - - 10 165 - 9 125 d
MM 38 II1 - - - 18 - - 105 d KL 113 1II - - - 158 - - 11 d
MM 51 111 - - - 19 - - 11 d - - 102 17 - 9 125 d
MM 53 111 R 14.5 10 .10 55 - d KL 133 I - 255 10 17 265 95 125 d
PN/C 87 V ; 220 - - 115 d - 95 - - 97 . . d
PN south MM 27 I - - - 19 - - 155 d
end of MM40 II 13 - 10 17 - 85125 d
N-S balk V - - 13 245 - 6515 d MMb 63 1T - - 119 - 10 15 d
PN/E-F PO 163 V - - 12 20 - 10 15 d
balk Bb3 V - 17 18 - 1156 - d Qo8 V. - - - 275 - - 195 w
PO 9 \Y% . 15 11 - 10 6 - d ROc42 V - - - 21 - - 155 d
QN 6 \Y - - - 20 - - 115 d ZA 8 \% - - - 22 - - 165 d
QN 8 v . 18 125 - 12 6 - d ZA 38 III 143.5 24.5 10.3 17 -9 12 d
. - - 18 R - 10 d ZE 70 v - - - 205 - - 155 d
ZA17 V. 158 - 12 28 - 7 13 d ZE80 IV - - 11185 - 9 14 d
ZA38 Il 131 14 10 18 9 5 10 d ZH19 v - - 15 182 - 10 13 d
- 15 105 - 10 5 - d 7] 45 I1 - - 9517 - 9 135 d
Za ?g 11 . 14.5 9 1- 8'5 15.5 (; g Note: Numbered columns represent, in mm: (1) greatest
ZE 8 v 139 15 . 8518 S5 5 105 d length, (2) proximal breadth, (3) smallest breadth, (4) distal
%?293 i;; ) 14 9.5 15~ 9 45 8 N d breadth, (5) proximal diameter, (6) smallest diameter, (7)

distal diameter. Lettered column d/w = domestic or wild.

Note: Numbered columns represent, in mm: (1) greatest
length, (2) proximal breadth, (3) smallest breadth, (4) distal
breadth, (5) proximal diameter, (6) smallest diameter, (7)

distal diameter. * indicates approximation. Lettered column Astragalus
d/w = domestic or wild. Context  Phase (1) @ 3) A/
ROc 42 \% 25 18.5 14 d

Note: Numbered columns represent, in mm: (1) greatest
length, (2) greatest breadth, (3) greatest diameter. Lettered

Context Phase (1) (2) (3) (4) (5) (6) d/w column d/w = domestic or wild.

ML 16 11 - 11 26 - 105 27 d

MM 20 111 32 - - 16 - - d

MM 21 111 31 - - 17 - - d Calcaneus

ﬁﬁsgo }E 3??5 1_2 20 2_0 13 B g Context  Phase (1) (2) 3) d/w

MMa 63 III 28 11 - 18 - - d

PN/F 61 V 395 . i i i i d ROc 42 \% 40 17 18 d

QN 8 \% 355 - - 20 - - d Note: Numbered columns represent, in mm: (1) greatest
36 - - 18 - - d length, (2) greatest breadth, (3) greatest diameter. Lettered

ROc 41 v - 13 295 - 13 33 d column d/w = domestic or wild.

ZA 44 111 325 - - 16 - - d .

ZA 57 1I 25.5 - - 14 - - d

7G 14 111 23 9 - 11 - - d

ZG 18 111 - - 24 - - 27 d

Note: Numbered columns represent, in mm; (1) proximal
breadth, (2) smallest breadth, (3) distal breadth (4) proxi-
mal diameter (5) smallest diameter (6) distal diameter. Let-
tered column d/w = domestic or wild.
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Table 5.30. Chamois Measurements

MEASUREMENTS

Horn-core Epistropheus
Context Phase (1) 2) (3) Context Phase (1) (2) (3) 4) (5) (6)
MMb 111 25 22 77 KL 132 1 123« 24 40 855 48 62
ZD 5 1A% - 24 38 80 - 53

Note: Numbered columns represent, in mm: (1) greatest di-
ameter, (2) smallest diameter, (3) circumference of basis.
* indicates approximation.

Table 5.31. Red Deer Measurements

Upper Row of Teeth

Context Phase g))] 2) (3)
PN/E 69 A\ 46 - -
PN/E-F

balk Bb 3 A\ 41 72 27
D 3 v - 62 25
ZE 64 v - 69 25
ZE 69 v - 64 24

Note: Numbered columns represent, in mm: (1) P,-P;, (2)
M,-M,, (3) length of M.

Lower Row of Teeth

Context Phase (1) (2) (3)
MM 3 v 34.5 - -
MM 43 111 46.5 - -
PN 7 Vv 49 78 32
PN/D 78 A" - 76 30
PN/C 87 A\ - - 32.5

- - 34
PN balk D-F Vv 48 - -
ZE 61 v 54 - . -

- 84 35.5
ZE 80 v 51 - -
ZH 6 v 51 84 35.5
7] 32 111 50 - -

Note: Numbered columns represent, in mm: (1) P,-P,, (2)
M,-M;, (3) length of M,.

Atlas
Context  Phase (1) (2) 3) “4)
KL 18 1 38.5 - 67.5 K7
ZA 51 1I 55 83.5 82 -
ZD 9 v 49 77 72 60

Note: Numbered columns represent, in mm: (1) length of
ventral arch, (2) breadth of cranial articular surface, (3)
‘breadth of caudal articular surface, (4) greatest height.

Note: Numbered columns represent, in mm: (1) length of
body, (2) length of dens, (3) breadth of dens, (4) breadth
of caput craniale, (5) breadth of fossa caudalis, (6) height
of caput craniale. * indicates approximation.

Scapula

Context Phase (1) (2) (3)
ML 42 1 37 57 40
ML 152 111 47 62* -

MM 16 I 38.5 59 43
MM 41 111 - 62 49
MM 52 I - 60~ 42
ZA 33 111 - 62 41x
ZE 59 v 33 3.5 -

ZE 72 v - 61 41
ZE 98 II - 59 40
ZH 17 v - 66 49+

Note: Numbered columns represent, in mm; (1) breadth of
collum, (2) breadth of angulus articularis, (3) diameter of
facies articularis. * indicates approximation.

Humerus
Context  Phase 1) (2) (3) 4)
ML 38 I 27.5 60 33 5b
MM 12 II1 - 66 - 61
MM 50 II1 - 65 - 60
MM 52 111 - 73 - 65
PN 19 Vv - K7 - 51
ZE 80 v 27 59 35 54
ZG 23 111 - 61 - 59
ZH 24 v - 66 - 63

Note: Numbered columns represent, in mm: (1) smallest
breadth, (2) distal breadth, (3) smallest diameter, (4) distal
diameter.

Radius

Context  Phase (1) 2) 3) “)
LL9 I - 51 - 38

ML 8 II 58.5 - 34 -
- 50~ - 40~

MM 16 III 63 - 35 -
- 47 - 35

- 48 - 37

MM 20 I 58 - 34 -

- MM 21 III 58.5 - 32 -
MM 36 I - 52 - 39

continued on next page
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Table 5.31. Red Deer Measurements

SANDOR BOKONYI

Note: Numbered columns represent, in mm: (1) proximal
breadth, (2) distal breadth, (3) proximal diameter, (4) distal
diameter. ‘

Tibia
Context Phase (1) (2) 3) 4)
MM 19 111 - 55 - 42.5
MM 43 II1 - 53 - 41

- 54.5 - 43
MM 50 III 32 50.5 25.5 39
PO/A 52 \% - 48 - © 38
QN 5 \% - 52 - 41
ZA 9 \% - 55 - 45
ZA 38 111 - 52.5 - 42
7ZD 9 v - 57 - 44 .5
ZH 21 v 30 50 26 38.5

Note: Numbered columns represent, in mm: (1) smallest
breadth, (2) distal breadth, (3) smallest diameter, (4) distal
diameter.
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» Radius (cont.) Metacarpus
MM 43 III 58.5 - 32 - ML 7 ) 0 G - - 48 - - 315
- 58 - 44 ML 8 Im - - - 45 - - 30.5
MM 50 11 68.5 - 33~ - ML 116  III 270 43 26 44 34 19 285
MMd 60 III - 55 - 43.5 MM 3 v - - - 49 - 22 .30
PN/F 56 V 65 - 35.5 - MM 21 ur - 465 - - 35 - -
QN 5 A% - 57 - 42 MM 27 i - 505 - - 355 - -
ZA 31 v 61.5 - 34 - MM 40 ur - - - 45 - 20 30*
ZA 39 III - 50 - 38 - - - 52 - - 32
ZA 43 II1 68 - 37.5 - MM 41 I - 425 - . 30 - -
ZA 45 111 68 - 40 - - 455 29 - 33 - -
ZD 3 v - 58 - 45 - - - 45 - 23 30
ZD 5 v 53 - 30x - MM 43 mr - 48 29 . 34 - -
7D 8 v - 49.5 - 31.5 - - - 46 - - 30
ZD 9 v 55.5 - 30 - MM 50 mr - - - 44 - - 29
- 51 - 36 - - - 45 - 21 29
ZE 63 v - 50 - 39 MM51 III - - - 485 - - 305
ZE 64 v - 50.5 - 38 MM 54 III - 42« 25 - 305 - -
ZE. 67 v - 50.5 - - MMb 61 TIII - 485 - - %6 - -
ZE 68 v - 53 - 38 MMb - 42,5 25 - 31 - -
ZE 72 v 55 - 31 - MMc 65 TIII - . - 495 - 215 32
58.5 - 34 - PO/AB3 V - - - 47 - - 31
ZE 80 v - 53 - 41 ZA 38 ur - 50.5 - - 39 - -
ZG 13 111 - 48.5 - 36 7D 9 v - 53.5 - - 385 - -
ZG 19 111 - 49 - 36.5 7ZE 9 v - 47 - - 34 - .
Note: Numbered columns represent, in mm: (1) proximal ZE 65 v - N - 425 - - 285
breadth, (2) distal breadth, (3) proximal diameter, (4) distal ZE 67 v - 485 - - 35 - -
diameter, X indicates approximation. ZE 69 v - 42 - - 31 N R
ZE 80 v - - - 43 - 19 28
ZE 84 mr - - - 48 - - 32
ZG 19 mr - 51 305 - 36,5 - -
Femur ZH 7 v - - - 46 - 205 29
Context Phase (1) 2 8) ) 7] 6 v - 39 - - 33 - -
- ' R Note: Numbered columns represent, in mm: (1) greatest
1%4}%\/1 7é9 R} _89 79 :54 103 length, (2) proximal breadth, (3) smallest breadth, (4) distal

breadth, (5) proximal diameter, (6) smallest diameter, (7)
distal diameter. * indicates approximation.

Calcaneus
Context Phase (1) 2) (3)
KL 131 1 123 38 44
ML 116 111 136.5 43 53
Ml 151 111 118 29 54
MM 16 111 116 39 42
PN 4 \% 110 37.5 44
PN 11 \% 110 36 44
PO/C33 V 125.5 43 46.5
PO/E 66 \% 130 41 49
ROc 73 v 134.5 43.5 48
ZF. 64 v . 126 40 44

Note: Numbered columns represent, in mm: (1) greatest
length, (2) greatest breadth, (3) greatest diameter.




Table 5.31. Red Deer Measurements

MEASUREMENTS

Note: Numbered columns represent, in mm: (1) greatest
length, (2) greatest breadth, (3) greatest diameter. * indi-
cates approximation.

Metatarsus
Context Phase (1) (2) 3) @) (3) ) (7
KL 105 1II - 385 - - 41 - -
MM 43 III - 425 - - 46 - -
PO 159 V 311 375 255 48 44 24 305
ZA 41 I - 45 295 - 47 - -
ZD 9 v - - - 45 - - 30
7] 6 v - - - 46 - 22 30
Z] 13 v - 45 - - 46 - -

Note: Numbered columns represent, in mm: (1) greatest
length, (2) proximal breadth, (3) smallest breadth, (4) distal
breadth, (5) proximal diamter, (6) smallest diameter, (7)
distal diameter. ‘

Os Phalangis I

Astragalus Os Phalangis I (cont.)

Context Phase €)) (2) 3) Context Phase (1) (2) (3) @ (B (6 (7
ML 103 111 57 36 - MM 18 1III 51 - 18 21 - 16 19

64 42 36 MM 21 III 50 225 18 20.5 26 15 18
ML 116 111 58 39 32.5 MM 38 III 56 25 19.5 245 26 16.5 19
MM 18 IIT 60.5 40.5 34 MM 39 II/IV 51* 225 17 21 285 15 16.5
MM 41 III 58 37 33 MM 41 III 545 21.5 18 21 285 16 18

60 35.5 33

62 41.5 36 MM 43 1III 50 225 18 21 28 16 18
MM 43 111 53.5 - - 53 225 18 22 275 155 185

64.5 39 37 57 27 21 24 31 17 -
PN 2 \% 58 37 32.5 MM 50 III 52 22 18 22 275 17 19
ROc 65 v 53.5 35 31.5 h3x 23 185 22 - 165 19.5
ZA 28 v 62 42 36 54x - 195 22 - 17 185
ZE 57 v 55 36 30.5 56 25 22 24 30 18 20
ZH 19 v 59 39 34 MMb 60 III 54 225 185 22 26 165 19
ZH 22 v 58 39.5 - MMc 60 III 495 21.5 185 20.5 27 15 17
Z] 6 v 55.5 36.5 31.5 MMc 63 1II 59 - 19 23 - 17 20
2] 9 v 61 38 33 MMc 65 III 56 25 20 24 31 17 20

' PN/E-F

balk Bb 3V 53 21 17 195 26 155 175
PO 4 \% 48 22 175 21 26 16 19
PO/D 35 V b4 24 19 22 30 16 18
ROc 67 IV 54 23 185 215 28 165 18
ZA 9 \% 53 21 16 19 255 155 185
ZE 9 v 51 - 17 215 - 15 17
ZE 55 v 55 - 175 22 - 15 18
ZE 57 v 52.5 23 18 21.5 29 145 17
ZE 59 v 50.6 22 16,56 19.5 255 155 18
ZE 61 v 49 20 16 19 25 15 175

ZE64 IV 49 9205 17 195 955 145 17

ZE 65 v 52.5 23 17.5 21.5 29.5 155 18.5
ZE 69 v 51.5 23 185 21.5 295 155 18
ZE 70 v 53 23 18 21.5.27 16 185
ZE 96 II 54 23 185 21.5 27 16.5 19.5
ZG 13 1III 50 21 17 21 26 15 18
52 225 165 21 26 155 19
ZG 13 III 53 - 165 20 - 155 17.5
ZH19 IV 51 22 175 22 275 16 185
51 23 175 21 28 15 17
ZH 20 IV 52 23 185 22 285 16.5 19
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Context Phase (1) (2) (3) @) () (6) (7) 7ZH22 IV 49 215 165 20 27 145 17
KL 120 1II 52 92 19 92 97 155 18 Note: Numbered columns represent, in mm: (1) greatest
KL 121 1I 50.5 29 17 205 27 145 16.5 length, (2) proximal breadth, (3) smallest breadth, (4) distal
KL 134 1 55 922 17 921 975 155 17.5 breadth, (5) proximal diameter, (6) smallest diameter, (7)
KL 138 I 535 95 19.5 24  30.5 155 19 distal diameter. * indicates approximation.
KL 141 1 51 22,5 16.5 21.5 28 15 19
LL7 11 b3 235 19 205 275 15 18
ML 151 III 51 225 17.5 20 27 15,5 18 -
ML 158 III 57 245 185 23 31 17 195
MMI11 1II 51.5 23 - 21 275 16 19
MM 15 III/IV b3 22.5 18 22 17 15 18
53 235 19 225 29 16 ‘18
.MM 16 III 55 24 18 23 29 16 19




Table 5.31. Red Deer Measurements _

Os Phalangis 11

SANDOR BOKONYI

Table 5.32. Fallow Deer Measurements

Upper Row of Teeth

Context Phase (I) (2) 3 @) () ®6) (D
KL 111 1 41.5 235 17 215 32 23 30
KL 115 1I 425 245 18 225 31 225 30
KI. 138 1 455 245 18 235 305 - -
MM 3 IV. 425 235 18 21 - 21 275
MM 5 IVv. 375 - 145 185 - - 26
MM 11 IIr 395 21 165 18 - 19 24
MM 16 I 38 21 155 19 26 19 27
MM 41 IIIr 385 - 15 18 - 19 255
39 215 16 18 28 19 9255
MM 43 ImIm 40 235 18 20 295 20 26
40.5 21.5 17 18 28 195 245
4] 22 16 175 28 19 25
41 - 17 22 29 21 285
MM 50 I 41 21 165 19 275 19 25
MMb 60 III 435 24 175 20 30.5 20.5 -
MMc 65 III 405 23 175 195 295 19 25
ZH 17 IV. 41.5 21.5 16.5 185 29 19.5 26.5
ZE 62 IV. 42 22 17 185 28 20 26
ZE 63 Iv. 42 22 175 195 80.5 20 255
425 - - 22 - - -
ZE 67 IVv. 43 22 17 18 285 19 25
ZE 80 IV. 45 26 20 22 30 22 98
7ZG 12 IVv. 40 22 16 195 275 205 28
7ZG 13 Im 40 22 15 19 275 195 27
40 22 16,5 20 29 205 27
7ZG 18 nr 425 .- 17 - 29 22 -
7G 25 I 39 21 165 185 27 19 25
405 22 17 19 28 18 235
7G 28 Im 41 21 18 22 30 22 295
ZH 1 IVv. 44 24 17 205 30 20 275
ZH 17 IV. 415 215 16.5 185 29 195 26.5
ZH 18 IV 415 21.5 16.5 20 - 215 29

Note: Numbered columns represent, in mm: (1) greatest
length, (2) proximal breadth, (3) smallest breadth, (4) distal
breadth, (5) proximal diameter, (6) smallest diameter, (7)
distal diameter. * indicates approximation.

Context Phase (1) 2)
PN/E-F balk Bb 3 A% 36 -
PO/B 38 A% 32 -
PO/A 54 A\ 33 -
PO/B-D/A-C 132 A% - 46

Note: Numbered columns represent, in mm: (1)P,-P,, (2)
M,-M,.

Mandible
Context Phase (1) (2) (3) @4 (B ) (0
PN/E 67 V %4 2.5 - - 35 - -
PO/B 38 vV 225 %4 - - 365 61 245
PN/E 69 V 235 25 7 58 355 - -

Note: Numbered columns represent, in mm: (1) height at
P,, (2) height at M,, (3) length of incisor row, (4) length of
diastema, (5) P,-P;, (6) M,-M,, (7) length of M,.

Lower Row of Teeth

Context Phase 1) 2) (3)
MM 16 II1 35.5 60 25
PN/D 78 A\ - - 24
PN/C 87 A% - - 24
PN/F 262 \'% - 59 25.5
PO/B-D balk, 55 V - - 23
PO/E 66 A% - - 24
PO/A-C 136 A% - - 24
PO/B-A 138 A% - - 23.5

Note: Numbered columns represent, in mm: (1) P,-P,, (2)
M,-M;, (3) length of M,.

Os Phalangis II1 Atlas
Context Phase (1) (2) (3) Context - Phase (L) (2) 3) 4)
MM 50 111 52 24 27.5 PO/A 52 V 37 - 59 ‘55
ZA 48 111 50 19.5 33 PO/C-D
ZE 62 v 43 19 27 135 A% 39 42 65 59
ZE 65 v 45 19 25

Note: Numbered columns represent, in mm: (1) greatest
length, (2) greatest breadth, (3) greatest diameter.

Note: Numbered columns represent, in mm: (1) length of
ventral arch, (2) length of dorsal arch, (3) breadth of cranial
articular surface, (4) breadth of caudal articular surface.
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Table 5.32. Fallow Deer Measurements

MEASUREMENTS

Epistropheus Radius (cont.)

Context  Phase (1) 2) 3 @ (B () Context Phase (1) (20 (3) ) (b)) (6)
PN/B 104 V - 15 27 60 33 42 PO/A 52 V } . 405 - ) 99+
PO/B 38 V 93~ 16 245 56 - 41*

QN 6 A" - - 345 - - 25.5
PO/E 66 V - 15 27 56 - 37.5 QO 4 v 38 i ) 915 - g
ZE 72 v - 18 275 b7 - 41 '

ZA 24 v - - 39 - - 29
Note: Numbered columns represent, in mm: (1) length of ZD 5 v 38 21.5 - 23 12 -
body, (2) length of dens, (3) breadth of dens, (4) breadth ~ ZE 68 v 415 - - 23 - -
of caput craniale, (5) breadth of fossa caudalis, (6) height ZH 16 8% 44 " - 26 - -
of caput craniale. * indicates approximation. ZH 25 v 37 - - 22 - y

ZH surface IV ? - - 34 - - 25

Scapula Note: Numbered columns represent, in mm: (1) proximal
breadth, (2) smallest breadth, (3) distal breadth, (4) proxi-
Context Phase (1) (2) (3) mal diameter, (5) smallest diameter, (6) distal diameter.
* indicates approximation.
PO/B-A 138 V - 43.5 27.5
PO 163 A% - 48.5 -
ZD 6 v 21 - 30~ Metacarpus
ZE 68 v 22 44 30~
ZE 72 v - 49 34.5 Context  Phase (1) (2) 3) 4) (5) (6)
Note: Numbered columns represent, in mm: (1) breadth of MM 7 v - - 30.5 - - 20.5
collum, (2) breadth of angulus articularis, (3) diameter of PN 7 \'% - - 325 - 13 21
facies articularis. * indicates approximation. PN 8 v 31 20 - 24 - -
PO/A 54 V - - 29 - - 19
ZA 8 A% - - 32 - 15 21
ZD 6 v 31 - - 22x - -
Humerus ZH13 IV - - 295 - - 19.5
Context Phase () (@ (3 @ ZJ9 v - - 38 - 13 205
PN/A-C Note: Numbered columns represent, in mm: (1) proximal
balk 80 v 17.5 38 921 35.5 breath, (2) smallest breadtl}, (3) distal br'eadth,. (4) proxi-
PN/E 69 v ) 39.5 . 36.5 mal diameter, (5) smallest diameter, (6) distal diameter.
PO/B-D/
A-C132 V - 41 - 38
QN 6 A" - 38.5 - 36.5
7A 29 v - 895 - 36 Femur
ZA 31 v - 39 - - Context Phase (1) (2)
ZE 63 v - 38.5 - 36.5
ZH 16 v - 37.5 - 82 ZE 80 v 56 72
ZH 22 v 21 44 26 41

Note: Numbered columns represent, in mm: (1) smallest
breadth, (2) distal breadth, (8) smallest diameter, (4) distal
diameter.

Radius
Context Phase (1)  (2) (3) @) () (6)
MM 6 IV 415 - - 24 . .
MM10 IV 49 - - 26 - -
MM 18  III - - 38 . .97
PO/A-C «
_ balk25 V435 - - 245 - -
PO/B 36 V 39 23 - 2% 115 -

Note: Numbered columns represent, in mm: (1) distal
breadth, (2) distal diameter.

Tibia
Context  Phase (1) (2) 3) “4)
PN 2 A% - 36 - 29.5
PN/E 67 V - 36 - -
QO 8 A% 21.5 35 18 27.5
ZE 68 v - 35 - 28x
ZH 13 v 24 36.5 19 29x

'Note: Numbered columns represent, in mm: (1) smallest
" breadth, (2) distal breadth, (3) smallest diameter, (4) distal

diameter.




Table 5.32. Fallow Deer Measurements

SANDOR BOKONYI

Astragalus Os Phalangis 1
Context Phase 1) (2) (3) Context Phase (1) (2) (3) ) () (6) (7)
PN 4 \% 43 28 25 MM 19 I 44 17 13 16 20.5 125 14
PN 7 \% 39 25 23 PN/E 67 V 445 175 12 145 21 12 135
PN 23 \% 42 27 25.5 PN/D 80 V 43 165 11 13.5 20.56 10.5 12.5
PO/A 53 \% 40 25.5 23 PN/C 87 V 43 16 12 14 19 115 -
ON b \% 44 29 26 PN/E-F
ON 6 \% 41 27 24 balk Bb3 V 445 16,5 115 145 215 11 13
QO 6 \% 43 28 26.5 PN 7 \% 44.5 16.5 11.5 145 205 13 14,5
ZE 54 v 41.5 27 23.5 PO 5 \% 435 17 115 - 21 13 -
ZH 10 v 40~ 25 - PO 9 \% 45 17 115 145 22 11.5 13
ZH 11 v 40 26.5 23 PO 48 \% 43 16 115 14 20 115 13
. PO/B-D
Note: Numbered columns represent, in mm: (1) greatest balk 57 V 39 16 - 135 195 11 12.5
length, (2) greatest breadth, (3) greatest diameter. * indi- PO/B-D
cates approximation. balk 58 V 46 175 12 15 215 11.5 13
QN 2 \% 44 16 12 14 20 12 13
ON 5 \% 45 16 12 145 20 11.5 13
QN 7 \% 42 16 12 145 19 11 13
Calcaneus QN 7 \% 48 19 128 17 24 128 14
ZA 17 \% 46.5 195 15 19,5 25 14,5 17.5
Context Phase (1) ) (3) ZA 44 Im 42 175 - 17 20 13 15
ZD 5 Iv. 47 21 165 20 255 15 185
PO/A-C 136 A% 86 28.5 28 ZH 10 IV 465 17 11 145 22 11,5 13
ZE 72 v 93.5 32,5 33 ZH 11 Iv. 425 16 12 145 19 11 135

Note: Numbered columns represent, in mm: (1) greatest
length, (2) greatest breadth, (3) greatest diameter.

ZH 18 IVv. 435 17 12 15 205 11.5 135

Note: Numbered columns represent, in mm: (1) sagittal
length, (2) proximal breadth, (3) smallest breadth, (4) distal
breadth, (5) proximal diameter, (6) smallest diameter, (7)
distal diameter. * indicates approximation.

Metatarsus Os Phalangis 11
Context  Phase (1) 2 & @ G () Context Phase (1) (20 3) @ () ) (D
MM 16 111 - - 325 - 15 22 ML 152 I 30 13 95 95 16 12 14
PN 5 \% - - 35 - - 22.5 PN/E-F
PN/E 69 V - - 32 - 15 20.5 balk Bb 3 V 29 15 102 11 20 135 -
PN/C 80 V 27 16 - 295 - - PO 6 A\ 33 165 12 13 22 14 175
PO/A-C ON 6 \% 325 14 11 12 20 13 -
136 \% - - 315 - - 20 ZA 76 I 32517 12 13 22 14 185
ON 5 A% - - 30 - 13 20.5 ZE 57 IV 3835 145 11 12 21 13.5 18
QN 8 \% - - 335 - - 21.5 ZE 65 IVv. 295 14 10 118 18 12 155
SL 12 v - - 31 - - 19 ZH 22 Iv. 29 16 11 13 195 14 19
ZD 5 v 31.5 - - 34 - - ZH 20 IV. 335 16 11.5 13 21.5 13.5 18
ZE 61 v - - 32« - - 21 .
7E 67 v - _ 34 _ 16 21.5 Note. Numbered columns represent, in mm: (1) sagittal
ZE 79 v 97 15.5 - 30 _ _ length, (2) proximal breadth, (3) smallest breadth, (4) distal
29 5 - _ 39 - R breadth, (5) proximal diameter, (6) smallest diameter, (7)
7ZH 18 v 28 . . 31 _ _ distal diameter.
ZH 22 v 32 - - 33 - -
- - 35 - 16 22
ZH 23 v 28 16 - 30 - -

Note: Numbered columns represent, in mm: (1) proximal
breadth, (2) smallest breadth, (3) distal breadth, (4) proxi-
mal diameter, (5) smallest diameter, (6) distal diameter.
* indicates approximatien,




Table 5.32. Fallow Deer Measurements

Os Phalangis III
Phase (1) (2) (3)
PN/A 90 \"% 34 14.5 19

Context

Note: Numbered columns represent, in mm: (1) greatest
length, (2) greatest breadth, (3) greatest diameter.

Table 5.33. Roe Deer Measurements

MEASUREMENTS

Scapula
Context Phase (1) (2) (3)
MM 3 v 19 29.5 22
MMc 65 11 - 28 21
ROc 5 A% 18 28 21
ZE 55 v - 28 20
ZE 58 v 17 27 21.5

Note: Numbered columns represent, in mm: (1) breadth of
collum, (2) breadth of angulus articularis, (3) diameter of
facies articularis.

Humerus
Upper Row of Teeth Context Phase (1) (2)
Context Phase (1) (2) JL 13 I 30 28«
KL 134 I 30 27.5
KL 132 I .- 36 7E 8 v 27 26+
PN/F 262 v 24 - ZE 55 v 28.5 27+
QN 7 \4 ; 35

Note: Numbered columns represent, in mm: (1) P,-P;, (2)
M,-M,.

Lower Row of Teeth

Context Phase (1) (2) 3)
JL 18 I 925.5 - ;
KL 133 1 - 38~ -
KM 18 1I - 37 15
MM 40 111 - 41 17
PO/A-C 136 A% - 37.5 16
7E 61 v 28.5 - -

30 - -
ZE 62 v 28 - -

28 - B
ZE 63 v - 35 16
7E 64 v 28.5 40 16

29 - -
ZE 65 v 28 - ;

Note: Numbered columns represent, in mm: (1) P,-P,, (2)
M,-M,, (3) length of M;. *indicates approximation.

Epistropheus
Context Phase (1) (2 (3) ) (5 (6 (D
MM 43 III 565 95 19 32 19 922 16

Note: Numbered columns represent, in mm: (1) length of
body, (2) length of dens, (3) breadth of dens, (4) breadth
of caput craniale, (5) breadth of fossa caudalis, (6) height
of caput craniale, (7) height of fossa caudalis.

Note: Numbered columns represent, in mm: (1) distal
breadth, (2) distal diameter. » indicates approximation.

Radius

Context Phase (1) 2 & @ &G ®’
ML 18 11 - 25 - - 155 - -
MH 18 1III - - - 25x - - -
MM 21 1III - 26 - - 16 - -
MM 34 III/IV - 27 - - 185 10.5 -
MM 43 1III - 26 175 - 17 10 -

- 27 - - 17 - -
QN 8 Vv 174  26.5 15 25.5 17 9 19
ROc 7 Vv - 26 - - 16 - -
ZE 66 I\Y% - 27.5 18 - 17.5 10.5 -

Note: Numbered columns represent, in mm: (1) greatest
length, (2) proximal breadth, (3) smallest breadth, (4) distal
breadth, (5) proximal diameter, (6) smallest diameter, )]
distal diametér. * indicates approximation.

Metacarpus
Context  Phase (1) (2) (3) 4) (5) (6)
JL 14 I 292 - - 17 - -
KL 133 I 22 - - 165 - -
MM 12 III 21 - - 15 - -
MMd 63 III - - 23 - 9.5 14.5
ZE 65 v - - 21.5 - 9 14
ZH 23 v 21 12 - 15 - -
Z] 29 111 - - 22 - 10 14.5

Note: Numbered columns represent, in mm: (1) proximal
“breadth, (2) smallest breadth, (3) distal breadth, (4) proxi-
mal diameter, (5) smallest diameter, (6) distal diameter.




Table 5.33. Roe Deer Measurements

SANDOR BOKONYI

Table 5.34. Wild Cat Measurements

Tibia Lower Row of Teeth
Context Phase (1) (2) (3) 4) (5) (6) Context Phase (1) (2)
MM 50 111 - - 28 - - 225 ML, 151 111 14 8.5
QO 8 A\ 43 - - 49 - - PO/E, 66 Vv 13.5 8.5
ZE 72 v - 16 25 - 125 20

Note: Numbered columns represent, in mm: (1) proximal
breadth, (2) smallest breadth, (3) distal breadth, (4) proxi-
mal diameter, (5) smallest diameter, (6) distal diameter.

Note: Numbered columns represent, in mm: (1) P,-P,, (2)
length of M,.

Table 5.35. Marten Measurements

Metatarsus
Context  Phase (1) (2) (3) 4) Lower Row of Teeth
KM, 20 1I 21 - - - Context Phase (1) (2)
PN, 11 A% - 24.5 12 16.5
QN, 6 \% - 235 11 16 ZF 61 v 14 10
ZD, 5 v 21" - - -

Note: Numbered columns represent, in mm: (1) proximal
breadth, (2) distal breadth, (3) smallest diameter, (4) distal
diameter. * indicates approximation.

Os Phalangis I

Noté: Numbered columns represent, in mm: (1) P,-P,, (2)
M,-M,.

Table 5.36. Badger Measurements

Context Phase (1) (2 (3) @) (5) (6 (0 Mandible
ZE,55 -1V 36  11.5 85 103 1558 9 Context Phase (1) (2) (3) (&) (5) (6) (7) (8) (9)
365 12 82 103 152 8 9 .
395 1959 11 168 83 95  MLI152 TI 90538515552 2 95 18522 155
ZA23 IV 82 34512748 2 7518519 13.2

Note: Numbered columns represent, in mm: (1) greatest
length, (2) proximal breadth, (3) smallest breadth, (4) distal
breadth, (5) proximal diameter, (6) smallest diameter, N
distal diameter.

Os Phalangis II

@ 6 &
11 75 8

Context Phase (1)

26

(3)
15

(6)
10

0]
13

ZE 63 v

Note: Numbered columns represent, in mm: (1) greatest
length, (2) proximal breadth, (3) smallest breadth, (4) distal
breadth, (5) proximal diameter, (6) smallest diameter, (7)
distal diameter.

Note: Numbered columns represent, in mm: (1) length to
angulus, (2) height to processus coronoideus, (3) height at
M,, (4) length of row of teeth, (5) length of incisor row, (6)
length of diastema, (7) length of premolar row, (8) length
of molar row, (9) length of M,.

Humerus

@ @)
10 3L.5

Phase 3)

14

“)
19

Context

ML 152

111

Note: Numbered columns represent, in mm: (1) smallest
breadth, (2) distal breadth, (3) smallest diameter, (4) distal
diameter.
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MEASUREMENTS

Table 5.37. Brown Bear Measurements

Humerus Femur
Context Phase 9] (2) Context Phase (1) (2)
MM 7 v 100 64 PO 8 \' 24.5 13.5

Note: Numbered columns represent, in mm: (1) distal
breadth, (2) distal diameter.

Tibia

Phase
v

Context

&)
53

(2)
33.5

ZD 8

Note: Numbered columns represent, in mm: (1) distal
breadth, (2) distal diameter.

Table 5.38. Fox Measurements

Lower Row of Teeth

Context Phase (1) (2) (3)
KL 128 I 34.5 - 16
KM 13 I 32 - 13.3
LL G I 32 - 15
KMb 61 I - 25.5 14.5
MMd 63 11 - 26 14
PN/E 62 v 32 27 14.5
PO 8 A% 315 26.5 14.5
QO 8 \% 30.5 28 15.5
ZH 64 v 31.5 27 15

Note: Numbered columns represent, in mm: (1) P,-P,, (2)
M,-M;, (3) length of M,.

Note: Numbered columns represent, in mm: (1) proximal
breadth, (2) proximal diameter.

Table 5.39. Beaver Measurements

Humerus
Context Phase (1) (2) (3 @ (B) ) (N
MM 43 111 - - 11 26 - 11 13
PN b \Y - - 10 26 - 10 13
ZA 28 v 9% 27 12 315 25 13 -
ZE 65 v 92 926 11.5 38 22 115 1

Note: Numbered columns represent, in mm: (1) greatest
length, (2) proximal breadth, (3) smallest breadth, (4) distal
breadth, (5) proximal diameter, (6) smallest diameter, (7)
distal diameter.

Radius

@ 2
11 7

Phase
\"

Context

ROc¢ 13

3)
8x

“)
5

Note: Numbered columns represent, in mm: (1) proximal
breadth, (2) smallest breadth, (3) proximal diameter, (4)
smallest diameter. * indicates approximation.

Femur
Scapula Context Phase - (1) 2)
Context Phase. (1) 2) 3) MMd 60 111 44~ -
PN/A-C, balk 80 V 42.5 23
PO 8 \'% 16.5 18.5 12

Note: Numbered columns represent, in mm: (1) breadth of
collum, (2) breadth of angulus articularis, (3) diameter of
facies articularis.

Radius
Context  Phase (1) @) 3 @
MM 16 1II 115 7.5 7 4.5

Note: Numbered columns represent, in mm: (1) proximal
breadth, (2) smallest breadth, (3) proximal diameter, (4)
smallest diameter.
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Note: Numbered columns represent, in mm: (1) proximal
breadth, (2) proximal diameter. * indicates approximation.




Table 5.40. Hare Measurements

SANDOR BOKONYI

Scapula Tibia
Context Phase (1) (2) (3) Context  Phase (1) (2) (3) “)
ML 109 111 8 16 . 12 PN/C 89 V 8 16.5 7 10.5
ML 151 I 7 18.5 12.5 .
PO 8 A2 75 - 10.5 Note: Numbered columns represent, in mm: (1) smallest

Note: Numbered columns represent, in mm: (1) breadth of
collum, (2) breadth of angulus articularis, (3) diameter of
facies articularis.

breadth, (2) distal breadth, (3) smallest diameter, (4) distal
diameter.

Humerus Calcaneus
Context  Phase (1) 2) (3) “4) Context Phase (1) 2) (3)
KL 117 1I 6 13 6 10.2 7G 35 1I 34 12 12,5
KL 129 I 7 13 6.7 1
KM 128 II v 12.5 6 18 Note: Numbered columns represent, in mm: (1) greatest
ML 27 I 6 12:5 6 9.9 length, (2) greatest breadth, (3) greatest diameter.
MM 16 III - 12.6 - 10 : N
MM 19  III - 13 - 10
MM 21 111 - 12.5 7 10
MMd 6% III 6.3 12 6.3 10.3
- 12.5 - 10
QN 2 v 6 13 6.5 10

Note: Numbered columns represent, in mm: (1) smallest
breadth, (2) distal breadth, (3) smallest diameter, (4) distal
diameter.

Radius
Context  Phase 1) 2) 3) 4)
KL 109 I 10 - 6.5 -
MM 21 11 8.5 5.2 6 3.5

Note: Numbered columns represent, in mm: (1) proximal
breadth, (2) smallest breadth, (3) proximal diameter, (4)
smallest diameter.

Femur
Context  Phase ) (2) (3) 4)
KL 113 I - 20 - 18
MM 16 II1 30 - 13 -

Note: Numbered columns represent, in mm: (1) proximal
breadth, (2) distal breadth, (3) proximal diameter, (4) distal
diameter. .
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6.
Development of the Settlement Pattern
Brian Blouet

The reconstruction of settlement patterns in
prehistoric times presents a number of prob-
lems. Evidence may have been completely de-
stroyed by farming activity, erosion, or possibly
buried under recently deposited gravels (see Da-
vidson, this volume fig. 3.6, showing areas of ac-
tive alluvication since the period of prehistoric
settlement). There is a danger that we may rec-
ognize only those sites which have a long history
of occupation and which identify themselves by
the diagnostic toumba form. Possibly there were
sites occupied for short periods, or on a seasonal
basis, of which no trace remains today. It is feasi-
ble to conceive of a situation in which we identify
the nucleated elements in a settlement pattern
but fail, for want of evidence, to recognize the
dispersed elements of a complex pattern. The
above are some of the obvious dangers involved
in settlement pattern reconstruction, and virtual-
ly every statement which follows should carry the
qualifying phrase, “from the evidence available
to us it would seem. . ..”

We should note two additional liabilities in the
source material used. First, while the plain of
Drama was searched for sites by a small team of
geographers-geomorphologists, it was not sys-
tematically scoured. Ideally, the latter would in-
volve the division of the region into quadrants,
each of which should be perused for traces of
settlement, however small. Second, evidence of
occupation at various periods, defined in terms
of the Sitagroi sequence, was gathered by means
of surface pottery surveys, with all materials be-

ing identified later by archaeologists. There are
limits to surface surveys, and examination of the’
maps (figs. 6.1-6.5) will show that the most per-
sistent elements in the settlement patterns dis-
cussed here are Sitagroi and Dikili Tash, the two
sites which have undergone excavation.

PHASE 1

Analysis indicates that the phase I settlements
occupied what may be termed prime sites and
that they were located in such a way that the
available territory was divided up fairly rationally
among the various communities (fig. 6.1).

In phase I a prime settlement site contained
the following elements. It would be close to sur-
face water, ideally at a spring flowing into or giv-
ing rise to a stream but, failing that, an actively
flowing watercourse. Close to the stream would
be a low terrace on which dwellings could be sit-
ed above the spate level of the watercourse but
not so high as to involve a tiresome journey be-
tween the village and the water supply. The bot-
tomlands associated with the stream would be
relatively wide, allowing the development of riv-
erine environments where fish, amphibians,
snakes, and shellfish could be caught, and small
plots of crops raised, possibly aided by primitive
irrigation techniques, on patches of alluvial soil.
At no great distance from the site would be rela-

tively light-soiled lands, associated with the allu-

“vial fans sloping down from the encircling hills,
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Figure 6.1, Distribﬁtion of sites in the Drama Plain, phase I (on the basis of available survey data).

on which more extensive forms of cultivation
could be conducted. Naturally, not every site uti-
lized had all these desirable qualities.

The siting of a settlement was not simply a
matter of finding a location resembling that out-
lined above. A compromise had to be struck be-
tween the immediate site and the location of the
village in relation to its own territory and to the
territory and position of neighboring settle-
ments.

If the position of the phase I settlements on
the streams is examined, some idea of the bal-
ancing of siting factors can be gained. In neolith-
ic terms there were probably numerous impor-
tant environmental subdivisions (or ecological

niches) on, or in proximity to, the plain of Dra-

ma. Surrounding the region were the uplands
which offered opportunities for the hunting of
animals. Sloping down from the uplands were
the alluvial fans with soils which were probably

134

easily worked with the cultivation tools available.
There were important variations within this sub-
division depending on the degree of slope,
coarseness of the alluvial material (which less-
ened with increasing distance from the valley
sides), and the availability of ground water. To-
ward the center of the plain was the limestone
region, possessing soils which were rather heav-
ier but potentially richer than those found on the
fans, and this region was probably more difficult
to clear of vegetation and to till than were the
fans.

In the south of the plain were the marshlands
with their relatively wet soils. The area provided
opportunities for fishing, collecting, and hunt-
ing. Additionally, there were the streams them-
selves, which probably grew richer in quantita-
tive faunal terms as they flowed away from their
source springs. ' :

- All locations along a stream were not equally




good as settlement sites. Sites were obviously se-
lected where there were a number of differing
* ecological niches within reasonable proximity.
Sitagroi, Chorla, Drama, and Dikili Tash were all
located in positions from which it was possible to
exploit alluvial fans, riverine lands, marshes, and
limestone areas. In addition, the phase I settle-
ments were arranged in relation to one another
so that the competition among settlements was
reduced to a minimum (Hudson 1964).

The phase I sites were carefully selected, and
they became highly persistent elements in the
subsequent phases. An exception is Chorla,
which may have moved to Mylopotamos over a
period of time. Mylopotamos, which appears in
phase II, occupied a good site, in the terms out-
lined above, and was closer to the alluvial fan
lands than Chorla. Such lands may have become
increasingly important for cultivation in phases
IT and III.

DEVELOPMENT OF THE SETTLEMENT PATTERN

PHASE II

Phase II is marked by a considerable expansion
in the number of settlements and the utilization
of a greater variety of locations (fig. 6.2). The
most likely reason for this development is that
there was an increase in the intensity of agricul-
tural land-use which resulted in a' greater pro-
duction of food. The latter allowed population
numbers to increase, and the former made it de-
sirable to establish new settlements.

In general terms, the sites occupied by settle-
ments originating in phase II are not as well lo-
cated in relation to the differing habitats of the
plain as those founded in phase I. Interestingly,
some of these settlements are not close to
streams, for example, Mikri Toumba. Such a set-
tlement must have had a well or access to a
spring which has since ceased to flow. Davidson
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Figure 6.2. Distribution of sites in the Drama Plain, phase II (on the basis of available survey data).

135



(see chap. 3) has suggested that springs were
probably rather more common in the neolithic
than is the case today on the plain of Drama.

PHASE II1

During phase III two settlements which had their
foundation in phase II, Mikri Toumba and Ke-
phalari, were apparently abandoned (fig. 6.3). In
addition, available evidence suggests greatly re-
duced activity, at the least, at Polystylon and
Chorla. The decline in the number of settle-
ments could indicate a number of possible devel-
opments:

(1) There had been an overexpansion of the
population, especially in the northern plain,
leading to a decline in the length of fallowing pe-
riods. The result was eventually to lower soil fer-
tility and food production. The resources of the

BRIAN BLOUET

7

plain had been overtaxed and it was no longer
possible to support the enlarged population es-
tablished in phase II. This resulted in a decline
in the number of inhabitants and the abandon-
ment of the less viable settlements.

(2) As cultures become more complex there is
a tendency for larger settlements to develop in
order to perform the greater number of neces-
sary functions. Smaller settlements are often un-
able to perform these functions, and the inhabit-
ants of such settlements are disadvantaged. Over
a period of time it may well become apparent
that the disadvantages of longer journeys to ag-
ricultural land are offset by the advantages of liv-
ing in a larger settlement which provides a great-
er number of functions. In such a situation the
larger settlements may well grow at the expense

“of the smaller, leading eventually to the aban-

doniment of the latter. The decline in the num-
ber of settlements is not accompanied by a de-
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Figure 6.3. Distribution of sites in the Drama Plain, phase III (on the basis of available survey data).
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DEVELOPMENT OF THE SETTLEMENT PATTERN

Table 6.1. Postulated Population Densities, Plain of Drama, Phase II1

(D

@ 3) )

®)

Population

Various density
assumed Sizes Total population Overall popu- Adjusted popu- within 3-km

of settlement in nucleated lation density lation density radius of

population settlements per square km per square km settlements

50 400 .55 .76 1.77

100 800 1.10 1.52 3.54

150 1200 1.66 2.29 5.31

200 1600 2.21 3.05 7.08

250 2000 2.76 3.81 8.85

300 2400 3.31 4.57 10.62

350 2800 3.86 5.33 12.38

400 3200 4.41 6.10 14.15

450 3600 4.97 6.86 15.92

500 4000 5.52 7.62 17.69

Note: Eight settlements have been recognized on the plain at this period; thus column 2 results from multiplying the figures
in column 1 by 8. Column 3 figures are based on all land on the plain below 200 m (725 square km). Column 4 was comput-
ed on the premise that a part of the plain was unsuitable for agricultural activity because it was either waterlogged or under
water. In this column the possible arable area was calculated at 525 square km. Re: column 5; there are 28.26 square km

in a circle of 3-km radius.

cline in population; restructuring of a settlement
pattern in the manner outlined above 1s likely to
be accompanied by rising population numbers.

Agglomeration of the population may, of
course, result from forces other than the desire
to produce units which allow the most efficient
operation of the social and basic productive sys-
tems. Because there is no evidence, as yet, that
there were pressures to agglomerate for pre-
dominantly defensive reasons, speculation on
these matters will not be pursued here.

Can the archaeological record help us to de-
cide between points (1) and (2) above? The ex-
isting evidence appears to suggest that the sec-
ond option is at least a partially acceptable an-
swer. In phase III agriculture had attained a de-
gree of expertise not present earlier (see J.M.
Renfrew, vol. 2). The evidence appears to sug-
gest higher yields and a far greater degree of
control over cropping than was previously the
case. Such evidence would hardly imply a decline
in population numbers resulting from agricul-
tural failure. In any case, table 6.1 suggests that
population densities cannot have been high,
even by primitive agricultural standards, at the
time. :

Culturally, phase III exhibits a greater rich-
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ness than characterized phases I and II. It is per-
haps stretching the evidence too far, but it is
tempting to think that by phase III the larger set-
tlements had progressed from habitation sites to
being villages in the functional sense, that is,
they had progressed to the point where they pro-
vided a number of services other than a conven-
ient place for families to group.

PHASES IV AND V

The evidence relating to settlement in phases IV
and V is probably suspect and does not supply
a picture of how the settlement pattern evolved
or devolved. The sites are naturally more liable
to disturbance in the upper layers, and this fac-
tor, together with pottery recognition problems,
renders any statement on settlement patterns lia-
ble to revision. As it stands at present, the evi-
dence indicates a marked decrease in the num-
ber of occupied sites and a radical change in the
settlement pattern. In broad terms, the sites oc-
cupied in these phases correlate well with the
phase I locations, the sites which displayed a
high degree of habitat connectivity (figs. 6.4,
6.5). This may suggest that it was only possible



to maintain villages on sites where the food sup-
ply derived from agriculture could be supple-
mented by the products of hunting and gather-
ing. Some possible causes of the decline in the
number of settlement sites are as follows:

(1) Continuing concentration of settlement as
a result of the processes outlined as operative in
phase III. This seems unlikely as we appear to be
dealing with a pattern shrinking in areal extent.
As a diagnostic feature, such shrinkage is not in-
fallible, but it is more likely to be associated with
a disintegrating agricultural settlement pattern
than a pattern which is restructuring in response
to economic developments.

(2) Cultural changes resulting in a dispersal of
settlement and families practicing agriculture
from scattered dwellings. No evidence of dis-
persed settlements has been found, but by their
nature remains of such sites would be difficult,

BRIAN BLOUET

if not impossible, to locate in numbers sufficient-

ly large to support generalization.

(3) Population decline as a result of overuse of
agricultural resources. The archaeological re-
cord indicates changes in the agricultural sys-
tem. The first domesticated grapes appear in
these phases, and the cultivation of pulses in-
creases, apparently at the expense of grains. The
decline of grain production may suggest a drop
in soil fertility or it might indicate a diversifica-
tion of crops and land-use. Bearing in mind the
population densities postulated in table 6.1, it is
difficult to suggest that population pressure had
built up to the point where soils and other agri-
cultural resources had been strained. The popu-
lation densities suggested in table 6.1 appear
low when compared with some general estimates
of the carrying capacity of land under early sub-
sistence farming systems. In short it is not easy
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Figure 6.4. Distribution of sites in the Drama Plain, phase IV (on the basis of available survey data).
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to explain the decrease in the number of settle-
ments in phases IV and V.

LATER BRONZE AGE

There is a resurgence in the number of identi-
fied settlement sites in the later bronze age, but
the distribution of the sites is markedly different
from that noted in earlier phases (fig. 6.6). A few
“sites were still occupied on the plain, but the
most notable concentration of settlements was
now located on the higher ground to the north,
where a series of later bronze age occupations
have been found perched upon hills more nota-
ble for their inaccessibility than for their conven-
ience (fig. 6.7). This “upward migration of set-
tlements” i1s probably of widespread occurrence
in the period. A note of caution must be sug-
gested here. The fact that we have discovered

relatively well-preserved hilltop sites does not
necessarily imply that the plain was sparsely pop-
ulated. It may well be that many persons lived on
the plain and withdrew to the hilltop villages at
certain seasons or under certain conditions. It
might be that, owing to a necessity for greater
mobility, the agriculture practiced at the time
had a greater emphasis on livestock raising than
had been the case in earlier periods.

THE MORPHOLOGY, SIZE, AND
SPACING OF SETTLEMENTS

Morphology

The structures discovered during the course of
excavation do not suggest that there was any ele-

‘ment of planning present in the form of the set-
‘tlements. Indeed, it would be highly surprising
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if there were. The settlements apparently con-
sisted of a fairly tight huddle of dwellings on ir-
regular “thoroughfares.”

Size

Much of the analysis offered earlier in this sec-
tion could be greatly refined if we had more evi-
dence relating to the number of people living in
the settlements at points in time within the
phases. It is, however, unlikely that all the settle-
ments were the same size or possessed the same
functions. Certain settlements, by virtue of their
location in relation to adjoining sites, would
have been better suited than others to perform
functions required by the region as a whole, sup-
posing there to be a need for such activities. The
size of the sites does offer some clues on this
matter. If we rank the phase I-V sites on the ap-
proximate length of longest transect, we get the

arrangement shown in table 6.2 (see fig. 6.8).
Very obviously, there are many dangers in
suggesting anything on the basis of this informa-
tion, which does not even compute total area or
take account of total volume of deposits. Never-
theless, three sites do stand out as different from

Table 6.2. Approximate Length of Longest
Transect of Each Site

Length of transect Site

265 meters Chorla

260 meters *Nea Baphra
252 meters *Mylopotamos
197 meters Polystylon

194 meters Dikili Tash
167 meters *Megalokampos
165 meters Sitagroi

137 meters Mikri Toumba
119 meters *Drama

101 meters _*Dhoxaton

*Indicates evidence of erosion of the site.
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the rest: Nea Baphra, Chorla, and Mylopotamos.

The last two, whatever their relationship, occupy
~a point of very high centrality within the settle-
 ment pattern as a whole. Chorla or Mylopotamos
would have been convenient sites for functions
needed by many inhabitants but not available at
all settlements. Possible higher order functions
would include the exchange of produce and
hosting major gatherings or religious occasions.
Nea Baphra is equally interesting. Sited close to
the Angitis gorge, a route of entry from the
southwest, it may well have been the initial set-
tlement on the plain from which other villages
budded off. Nea Baphra may have possessed
special importance by virtue of its “mother”
quality and position on a route to the southwest.

DEVELOPMENT OF THE SETTLEMENT PATTERN

The settlement may have had interregional ex-

change functions.

Spacing

Rashevsky (1968: chap. 16) has made some cal-
culations relating to the size and spacing of pre-
historic villages. The calculations are based on
estimates of the productivity of land under early
agricultural systems. Rashevsky suggests that vil-
lages of 100 inhabitants would require a territory

approximately 2 km in radius to support them--

selves with early agricultural techniques. In such
a pattern, the villages would be approximately 4
km apart. The phase I settlements on the plain
of Drama are spaced rather farther apart than
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this, which might indicate that they were larger
than 100 persons, that their agriculture was less
efficient than Rashevsky’s assumptions would
have it or, and most probably, that a significant
proportion of the territory of a village had limit-
ed agricultural potential. Rashevsky’s calcula-
tions are based on the model builder’s “‘uniform
agricultural plain.”

SUMMARY

It is interesting to note that the greatest concen-,

tration of settlement sites, and the highest de-
gree of persistence, is found in the northern part
of the plain. Indeed, there are large areas of the
plain which were not close to settlement at any
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period and other parts which were occupied only
for relatively short periods. The south-central
section of the plain was probably ill drained and
difficult to clear of vegetation and to cultivate.
The zone was probably utilized for hunting and
gathering purposes. With the tools available ear-
ly men would have found cultivation there a
problem.

The northern area of the plain, with its high
settlement density and persistence, is just the
area where junctions are found among the lime-
stone, alluvial fan, and marshlands. However, we
cannot be certain as to the exact margin of this
last environment as it fluctuated from time to
time.

The only other area of persistent settlement
was around Dikili Tash. In this region there is a
variety of habitats fairly conveniently grouped.

The area is well provided with springs and

-




streams. Davidson (1970) has suggested that the
alluvial soils found in the riverine zones were es-
* pecially attractive to primitive agriculturalists,
~and if this is so, then the existence of such soils
in the Dikili Tash zone may have been one im-
portant factor in the persistence of settlement in
the area.

It is tempting to seek other explanations of the

DEVELOPMENT OF THE SETTLEMENT PATTERN

major lineaments in the settlement pattern of the

plain of Drama. There are extensive areas of the
plain which were poorly drained and possibly
disease-prone. As such, they may have discour-
aged settlement in the south of the region. It is
also possible that there were trade links with
areas lying to the north (particularly in phase III)
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which gave added input to the economy in the
northern part of the plain and, possibly, provid-
ed a motivating force for the emergence of nu-
cleated settlements. If this last factor were of im-
portance, then the possibility has to be consid-
ered that there existed large areas cultivated by
dispersed subsistence farmers.

Tempting though such theories are, there is as
yet no evidence to sustain them, and it would be
wrong to press analysis further. Even if new evi-
dence is uncovered, analysis of the basic factors
relating to land potential and productivity will
still have an important part to play in any under-
standing of prehistoric settlement on the plain of
Drama.



APPENDIX D
Site Catchment Analysis
Eric S. Higgs and Claudio Vita-Finzi

The Quaternary alluvial history of the plain of
Drama conforms to a sequence found to obtain
in Epirus and indeed throughout the Mediterra-
nean basin (Higgs and Vita-Finzi 1966; Higgs et
al. 1967; Vita-Finzi 1969). An earlier phase of
aggradation, characterized by the formation of
alluvial fans composed of red soil .and poorly
rounded gravel, was followed by stream incision
and then by the deposition of a well-bedded,
silty channel fill. Since no artifacts or datable or-
ganic remains have hitherto been found in the
older deposit, we have to be content with the in-
terence that, like its counterpart in Epirus, it was
laid down during the middle and late paleolithic
and that the process had ended by about 5400
bc. The Younger Fill has yielded potsherds
south of Sitagroi. Those collected by Davidson
date from about 300 BC (see chap. 3), while we
found some that could be as recent as Roman in
age. The sherds being derived, these dates rep-
resent minima for the deposit. The correspond-
ing alluvial fill in other parts of the Mediterra-
nean region also contains Roman and earlier re-
mains but in association with medieval pottery
and with charcoal which has given radiocarbon
dates spanning the interval 550-1460 ad.

The Younger Fill postdates the period repre-
sented by the excavated portions of the tell and
therefore has to be eliminated from the present-
day picture prior to any discussion of the setting
of Sitagroi. The Older Fill—to judge from its
torm, lithology, and structure—was deposited by
ephemeral floods. Its incision was performed by

steams with discharges and regimes close to
those of today and had progressed little when
the tell of Sitagroi was first occupied.

CATCHMENT ANALYSIS

The interpretation of sites in economic terms is
facilitated by focusing attention on their catch-
ments, that is to say, the areas likely to have been
exploited habitually by their inhabitants (Vita-
Finzi and Higgs 1970). The limits of each site
catchment depend to some extent on the nature
of the economy prevalent during the period un-
der review. Reference to present-day subsistence
agricultural economies suggests that at a dis-
tance of 1 km from the settlement, the decline in
net return ‘‘is large enough to be significant as
a factor adversely affecting the prosperity of the
farming population” and that “at about 3-4 ki-
lometres, the costs of operation rise sufficiently
to be oppressive” (Chisholm 1968:66). Since
time of travel rather than simple distance is the
crucial factor, the site catchment of Sitagroi
shown on figure 6.9 was constructed by plotting
a set of radii representing the distance covered
by a walk of ten minutes; the resulting boundary,
though somewhat irregular, departs little from
the 1-km circle. The map also shows that once
the Younger Fill has been discarded, the entire
catchment is underlaid by the older alluival de-
posit.! ‘
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EXPLOITATIVE CAPACITY

- The catchment encompasses an area of about
$.2 square km, or approximately 790 acres. The
predominantly clayey nature of the Older Fill
probably means that in the early stages of stream
incision, the areas bordering the channel were
marshy. Given that crop rotation was not prac-
ticed and that techniques were not more
advanced than in 1922, half the area would have
lain fallow every year. In short, about 380 acres
were available for cultivation.

To assess the agricultural potential of this
land, local opinion was sampled. It might seem
more reasonable to employ the official figures
published for the region, but little experience is
required to show that the performance of any
such unit of 790 acres bears little resemblance to
the regional average. The general view was that
12 cwt of wheat per acre was a reasonable yield
to expect from dry agriculture and 1 ton per acre
for wet or irrigated agriculture. These figures re-
semble those obtained by similar means at other
archaeological sites in the Drama Plain (dry: 14
cwt/acre) and in Thrace (dry: 14 cwt/acre; wet:
20-25 cwt/acre) and in Yugoslavia west of Skop-
je and outside the range of dry agriculture (wet:
1 ton/acre). From these figures it may be con-
cluded that the site does not now occupy a par-
ticularly favored situation. It is worth noting that
irrigation in the vicinity of Sitagroi is largely con-
fined to the better drained, flat areas underlain
by the Younger Fill. :

In 1922 the average yield of wheat in Greece
was 4.5 cwt/acre, as compared with 11 cwt/acre
in France, 15 cwt/acre in Germany, and 22 cwt/
acre in Denmark. The figure for Greece would
seem to be representative of arable agriculture
in a marginal situation. In Palestine 3.5 cwt/acre
is the yield currently obtained by primitive meth-
ods in marginal areas that have just come under
cultivation and, of this, some 1.5 cwt must be set
aside for seed. If we accept a figure of 3 cwt/acre
as the net yield, we obtain a total of about 57
tons per annum for the catchment of Sitagroi.

Doubtless there was cultivation of areas less
favorably situated than those within the pro-

SITE CATCHMENT ANALYSIS

posed boundary. But it seems unlikely that the
site had an “extended territory” subject to a mo-
bile element in the economy (such as upland
pastures). There 1s little terrain suited to this
purpose within the radius of 4 km, which repre-
sents the normal range of economic exploitation
in Greece. As regards seasonal migration, it is in-
structive to note that the uplands around the
plain of Drama are thus utilized not by the sed-
entary lowland agriculturalists but by the trans-
humant Vlachs, and that this pattern is both eco-
logically sound and of considerable antiquity
(Higgs and Vita-Finzi 1966).

There is evidence for only one source of
change in the exploitative capacity of the catch-
ment, namely, the progressive incision of the
Older Fill and the associated topographic and
hydrological factors. The marshy areas which
bordered the stream channels in the early stages
of settlement would have been suitable for cattle
and, at certain seasons, for sheep. As down-cut-
ting improved drainage and lowered the local
water table, the balance would swing in favor of
sheep.

The general picture that emerges is that of a
site poorly endowed for agricultural activities in
terms both of European agriculture during the
period in question and of the plain of Drama as
a whole. Given that the most favorable situations
were available for settlement, one would expect
early agricultural sites to lie closer to the upland
areas where a more balanced and preferred diet
could be ensured. We have elsewhere suggested
that the entry of agricultural economies into
Greece was in the first instance only marginally
advantageous and pointed out that, by virtue of
the mountainous terrain, the staple food of
much of the population of Greece still consists
of animal products. The site of Sitagroi could
ensure a viable economy for a limited popula-
tion; its occupation can be taken to reflect popu-
lation pressure and to indicate that the better sit-
uations in the region were already being ex-
ploited, although it does not follow that the
economies responsible for their exploitation

‘were agricultural or associated with the use of
pottery. Recent observations in Thrace show
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Site catchment

yd

Figure 6.9. Site catchment for Sitagroi, based on a walking distance of ten minutes.

that productive lowland areas occupied by trans-

humants have been taken over by arable agricul-.

ture only in the very recent past. The limited re-
sources available at Sitagroi may help to explain
its late occupation and its relatively early extinc-
tion.
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NOTES

1. Davidson (see chap. 3) states that the “lowland lime-
stone area’” northeast of the tell is mantled with soils de-
rived from weathered limestone. In our opinion these rep-
resent the outermost portions of the piedmont alluvial fans
that border the plain.




7.

The Sitagroi Sequence

Colin Renfrew

The first necessity at Sitagroi was to bring order
into the wealth of material represented at that
site and more generally in the plain of Drama. As
always in archaeology, the first variable to con-
sider was time itself. It was clear from the outset
that the great depth of strata at Sitagroi, which
proved to amount to some 11 m, must represent
several millennia of occupation. It was desirable,
therefore, to assemble a sequence of cultural
materials which could be used to form a relative
chronology. Radiometric methods could then be
used to give quantitative determinations, thus al-
lowing the establishment of an absolute chronol-
ogy. Once the Sitagroi sequence was firmly es-
tablished, based on a sound stratigraphic succes-
sion, the sequence could be extrapolated to oth-
er sites in the area on the basis of the surface col-
lections taken from them. The surface collection
at Sitagroi itself, taken before excavation began,
thus had a special relevance, allowing us to see
which aspects of the material culture in the se-
quence revealed themselves most diagnostically
at the surface of the mound.

As described in chapter 2, our strategy initially
centered on the excavation of the deep sounding
ZA (fig. 7.1) which was completed during the
first excavation season. Although it was not as-
sumed that ZA would illuminate the sequence
for the mound as a whole—that was a matter for
subsequent evaluation based on the other areas
excavated—ultimately such proved to be the
case. r

To monitor the passage of time using cultural

materials, it is necessary to use parameters which
vary significantly with time. The first desidera-
tum, therefore, is variability which is significantly
patterned with respect to time. In practice, since
no absolute measure of time could be deter-
mined until the relative chronology was estab-
lished, this implied seeking cultural materials
which showed variability within a sound and
well-established stratigraphic sequence.

The excavation of this deep sounding (ZA) is
outlined in the next chapter, with the strati-
graphic section of all four faces (fig. 8.2) illus-
trating the relevant relationships. Here the con-
cern is simply to treat the excavated units in their
true relative sequence, as stratigraphically estab-
lished. This generally approximates the numera-
tion of the units (strata and features) as excavat-
ed, with layer 1 at the surface. During excava-
tion, of course, no special effort is made to en-
sure that the numeration relates to the true
stratigraphic sequence. While in the field, the
objective is to dig stratigraphically, although in
practice it is often necessary, for pragmatic rea-
sons, to deal with features out of their precise
stratigraphic order. The true stratigraphic se-
quence is as seen along the x-axis of figure 7.2
and succeeding stratigraphic figures. It cannot
be stressed too firmly that although the follow-
ing discussion utilizes counts of pottery shapes
and fabrics, the first task was to establish a rigor-
ous stratigraphic sequence. The exercise which

follows is therefore not some seriation employed

“to make up various deficiencies in a stratigraphic
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record; it is a means of using that sound stratig-
raphy for chronological purposes.

It soon became clear, and indeed was initially
anticipated, that the only material found in suffi-
cient abundance to permit chronological charac-
terization of each stratigraphic unit (i.e., layer)
was the pottery. The only other material found
in quantities approaching comparable abun-
dance was bone. As the bone study proceeded it
was revealed that changes in the subsistence
strategy at Sitagroi did indeed produce marked

COLIN RENFREW

variations with respect to time. But the bone
provided less convenient material for purposes
of chronology. Moreover, while certain pottery
fabrics proved to be specific diagnostic criteria
for particular phases on the site, the simple pres-
ence of a given animal species was not diagnos-
tic; chronological variations among the fauna
could in general be seen only by the use of quan-
titative methods. Other cultural materials—for
example, figurines or weaving equipment—were
certainly capable of providing sure chronological
indicators, but they did not occur with sufficient
frequency to allow a quantitative treatment. It
will be seen, however, in the discussion of other
mounds that such materials are indeed suffi-
ciently diagnostic to indicate, on a presence/
absence basis, the occupation of a site during a
particular period.

THE PROCEDURE

Pottery, as so often in archaeology, proved an
excellent chronological indicator. Because of the
plasticity of the material and the wide range of
possible decorations and shapes, there are many
factors beyond the purely functional which de-
termine the end product (Renfrew 1977). More-
over, in the plain of Drama, as in the chalcolithic
of southeast Europe in general, there was indeed
considerable fluctuation in the shapes and deco-
ration over the three millennia during which our
site was occupied. This is in contrast to the expe-
rience in certain other areas, where a greater sta-
bility of form and a more restricted range of fab-
rics have made such an exercise much more diffi-
cult. Dr. John D. Evans was the first to develop
an accurate and pragmatic system for quantita-
tively monitoring variation in the ceramic mate-
rials in a long stratigraphic sequence (Evans
1964, 1973). Evans and I used this method to-
gether at neolithic Saliagos (Evans and Renfrew
1968) and, in essence, the same approach was
used here. For each stratigraphic unit the

‘amount of pottery recovered is recorded both by

“total weight and by number of sherds; the sherds
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with diagnostic features are then counted and
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Figure 7.2. Number of sherds per kilogram (above) and percentage of feature sherds in the total sherds
(below) recovered from the successive stratigraphic layers of sounding ZA (the earliest on the left).

can also be weighed. This provides the simple
observational basis for the analyses which follow.

At the suggestion of Sebastian Payne, all the
soil from sounding ZA was passed through a 3-

cm mesh to ensure that, at least for sherds of

that dimension, there was absolutely no loss.
(This procedure was instituted from layer ZA 55
onward). In the course of his further experi-
ments on sieving procedures at Sitagroi, Payne
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became concerned that trench collecting proce-
dures, in the absence of systematic sieving,
would produce serious and essentially arbitrary
biases in the quantitative results obtained from
the counting of finds (Payne 1975). Subsequent
experiments conducted during the excavations I
directed at Phylakopi in Melos (1974-1977) sug-

gest that there need be no serious distortion for

feature sherds of pottery, although for other




classes of material (e.g., chipped stone artifacts)
the bias is indeed serious, and Payne’s concerns
-were well justified (cf. Cherry 1975, 1978). It was
found appropriate, at Phylakopi, to exclude from
quantitative consideration sherds smaller than a
given arbitrary size (e.g., 1 cm), and by this
method to avoid the distortion from large quan-
tities of very small sherds. This refinement was
not, however, practiced at Sitagroi.

When ofie is dealing with a site yielding sever-
al tons of pottery and a sounding producing
many tens of kilograms of pottery per day, the
efficient handling of the material presents practi-
cal problems. A total of 28,213 sherds were
processed from ZA (including 9,446 feature
sherds), representing 817 kg of pottery. All the
pottery, collected by layer and appropriately la-
beled by layer number (and pottery bag num-
ber), was washed, when necessary in a mild acid
bath, and then dried by strewing in the sun on
reed mats. This allowed us to inspect the finds
on the day following excavation and generated
rapid feedback of information to the site supervi-
sors. The pottery was then boxed and subse-
quently strewn by the vase mender. It was
weighed and counted and divided into “‘feature
sherds” and ‘“non-feature sherds” (see below).
The feature sherds were then laid out by fabric
and shape category and counted; for the sake of
consistency I inspected every layout to ensure
that the same criteria were being used in the al-
location to categories. :

Using the sherd counts, it was possible to ar-
rive at a sequence for ZA, where quantitative da-
ta were available for the variation through time
of a large inventory of ceramic fabrics and
shapes and their joint occurrence. In practical
terms, the unit of measure of time elapsed was
the excavated unit, namely, the stratigraphic lay-
er. This was the effective unit of observation,
and further subdivision was not possible (al-
though it should be noted that in the smaller
stratigraphic sounding ZB, field-directed by

Payne, the stratigraphic distinctions made were. *

deliberately finer and the time units therefore in
many cases shorter).

There is, naturally, no doubt that sounding ZA
contained deposits of many different kinds:
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floors and occupation deposits upon them,
house collapse material, accumulations of mate-
rial from periods when the area had no buildings
upon it, foundation excavation, deep rubbish
pits, surface debris, etc. Such is the character of
any deep archaeological site. But it did not prove
easy while in the field to recognize with confi-
dence the nature of each stratum, although some
were obvious enough. So we have followed the
rather mechanical procedure of simply using the
stratigraphic sequence of excavated layers with-
out initial reference to the functional character
of the deposit. Such a procedure has its limita-
tions, and it must be remembered that the differ-
ent layers certainly do not represent approxi-
mately equal spans of time. One layer, repre-
senting some period of accumulation of debris,
could represent a century or more. Another, be-
ing the digging of a pit and its rapid infilling,
might represent only a few days or weeks. But
while this is a limiting feature of the analysis
which must be borne in mind, it does not dimin-
ish the validity of taking the deposits in strict
stratigraphic succession.

The problem of stratigraphic mixing is a dif-
ferent one. It is possible that in prehistoric
times, disturbance to the earth at a certain mo-
ment and location may have mixed material from
more than one precise period. There is also the
risk of subsequent disturbance, perhaps by ro-
dents or even foxes or badgers as well as the pe-
rennial small displacement of sherds by earth-
worm action. And, finally, there is the possibility
that excavators could have failed to recognize
stratigraphic distinctions during the process of
excavation and thus could have artificially mixed
stratigraphic material. Fortunately, we do have
ways of estimating the joint effects of these three
disturbing agencies. For example, if a particular
ceramic fabric was indeed characteristic of a spe-
cific period, its findspot should—in the absence
of these disturbing agencies—be limited primari-
ly to contexts of that period. Conversely, if the
fabric had a longer duration or if mixing has oc-
curred, it may be found sporadically in later de-

posits. In cases where specific fabrics are indeed
‘highly localized stratigraphically and are not

found to occur sporadically in later (or earlier)




deposits, we may be confident that little signifi-
cant mixing has occurred. It was possible to ap-
- ply this test in several cases, and in many of them
the degree of disturbance was very small. This
gives some measure of confidence that the
emerging pattern is not too grossly distorted by
uncontrolled perturbations.

As the work proceeded in ZA, we were able to
observe that considerable quantities of plain
burnished pottery and abundant coarse ware had
been emerging from the outset. This, indeed,
continued from top to bottom. After some time,
two distinctive painted fabrics appeared (see col-
or plates). First was the fabric with a silvery paint
on a dark burnished ground (pls. B:3, D:l),
termed here Graphite-painted ware, although as
seen in Gardner’s study (vol. 2), the description
may not be a technically accurate one in all cases.
With it was a handsome red-surfaced ware with
bold decorations in black (pl. D:2). This Black-
on-Red ware was already known from such sites
as Galepsos, Akropotamos, and Dhimitra. Lower
in the sequence several other painted fabrics ap-
peared, usually painted on a cream background.
In the lowest levels these painted wares disap-
peared altogether, and the most characteristic
fabric was a fine black ware possessing a grayish
lustre, as if graphite had been used in an overall
wash in its decoration.

These observations were reinforced by prelim-
inary counts of the ZA materials and by initial
counts from other soundings, so that an outline
structure of ceramic variation was emerging. It
was here that serious and systematic counting
began, using some very rough-and-ready typo-
logical divisions. After some considerable expe-
rience of counting sample strata from the entire
depth of the stratigraphic column, it was possi-
ble to redefine the fabric and shape classes, and
at this point a systematic and final count was un-
dertaken from top to bottom of the column.

The initial methodological problem should be
noted. A count can only be operated on the basis

of categories of shape and fabric. More correctly,

it should only be operated on the basis of specif-
ic traits relating to shape (e.g., Kritsana or flar-
ing bowl) and to fabric (e.g., Graphite-painted or
Black-on-Red); this is a significant methodologi-
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cal distinction. However, we found the recogni-
tion of fabrics and shapes a convenient proce-
dure in the field, and I cannot envisage working
without such categories, and using only traits,
even with the aid of an on-line computer termi-
nal. It seems appropriate to undertake the task
in two stages, first spending some time on the
establishment of stable shape and fabric catego-
ries on the basis of a good deal of counting, and
then counting afresh when these stable catego-
ries have been defined.

The data for each category of shape and fabric
were then expressed both as frequency per kilo-
gram of pottery from the layer and as frequency
per hundred sherds. In practice, the first proved
the more convenient and was used in the analy-
sis. By presenting these results graphically, in
some cases using a logarithmic scale for quanti-
ties (figs. 7.3-7.8), significant trends in the basic
data on chronological variability were brought
out.

At this point a decision was required on how
the information on relative chronology obtained
from the ZA stratigraphy could best be applied
to other parts of the site and ultimately to other
sites as well. Counts were undertaken in
trenches JL, KL, ML, and ZG which in general
supported the validity of the ZA sequence for the
site as a whole—at any rate for the levels up to
and including those where the Graphite-painted
and Black-on-Red fabrics were represented. The
upper levels of ZA were not so clearly represent-
ed there as in squares PO, QO, PN, and QN or
in square ROc. The aim was to achieve as refined
(i.e., detailed) a division as possible of the ZA se-
quence into phases, which could then be applied
to the material from other areas on the basis of
the pottery from individual stratigraphic units
(or short stratigraphic sequences) in those areas.
It would be altogether vain to hope for a fiftyfold
division, comparable with that for ZA itself, for
the variation in ZA was not so clear or rapid as
to allow adjacent layers to be distinguished one

- from another on the basis of their ceramic con-

tents alone. Even a tenfold division would be dif-

ficult to sustain and to use as a basis for sure
ascriptions.

In the end, a fivefold division was achieved.
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Figure 7.3. Occurrence by stratum in ZA of three fabrics characteristic of phase III: upper, Black-on-Red;
middle, Excised; lower, Excised-with-Graphite. Counts in sherds per kilogram indicated on a logarithmic

scale.

The period of high frequency of the two most
obvious fabrics (the Graphite-painted and the
Black-on-Red) proved one obvious aggregate
unit. The span before this time could be subdi-
vided into two on the basis of shape and fabric.
With greater difficulty the period after the cen-
tral phase, representing a time when painted
pottery was no longer found, was likewise divid-
ed into two. The Sitagroi sequence was thus di-
vided into five phases or periods, I to V, on-the
basis of stratigraphy and pottery counts. It was

in general possible to ascribe any well-stratified
deposit of reasonable size (a few hundred
sherds) to one of these periods.

Later, as more material became available from
square PO and adjacent squares (and as the ma-
terial associated with the Burnt House came to
light), it proved possible to divide phase V into
two subphases, Va and Vb. Phase Va corre-
sponds essentially to the Burnt House and the

levels of phase V which precede it. Phase Vb

‘corresponds to the subsequent levels, including
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Figure 7.4. Shape categories diagnostic of phases II and III: upper, R19 (Kritsana rim), typical of phase
II1; middle, R6 (flaring rim bowl), typical of phase III; lower, B4 (pedestal base), typical of phase II.

those associated with the overlying Long House.
It was possible to establish the approximate po-
sition of this stratigraphic interface in ZA and
hence to include this refinement in the ZA se-
quence. But in fact the distinction between Va
and Vb is not well seen in the ZA counts since
the relevant diagnostic forms occur with so low
a frequency that they are not often seen in an
area of only 9 square meters. This division was
achieved on the basis of structural remains on
the site, in contradistinction to the others which

were on the basis of ceramic changes considered
in strict stratigraphic sequence.

The approximate division of the ZA sounding
into periods is seen in figure 7.1, which should
be compared with the detailed stratigraphic sec-
tion in figure 8.2. The relationship between lev-
els and stratigraphic phases on other parts of the
site is indicated in figure 3.3 and in table 7.1.

Radiocarbon samples were selected with con-

siderable care in order to date absolutely the
‘stratigraphic sequence described above. The
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Figure 7.5. Fabrics relating to phase II in ZA successive strata: upper, Orange-on-Orange; middle, Brown-

on-Cream; lower, Red-on-White.

considerations guiding the choice of sample, and
the results, are set out below.

The main shape and fabric categories defined
for the sherd count were relevant also to the in-
terpretation of the data from the surface collec-
tion. The results, presented below, proved a use-

ful guide for the interpretation of finds from oth- .

er mounds in the area. It became clear, however,
that occupation on some mounds extended fur-
ther into the bronze age than at Sitagroi. Infor-
mation concerning finds from this later bronze
age period is given in chapter 13.

THE SHERD COUNT

The division of the ceramic material into fabrics,
although discussed with E. Gardner from a tech-
nological standpoint, was essentially made on
the basis of visual properties and was a pragmat-
ic undertaking. The preliminary classification
was revised, in the light of a trial counting exer-
cise, to yield the list below. The abbreviations
used on figure 7.9 are in parentheses after the
names of the fabric and are listed separately for
convenience in figure 7.10. The list is based on
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Figure 7.6. Fabrics relating to phases IV and V in ZA successive strata: upper, Stamped and Pointillé; mid-

dle, Incised; lower, Grooved.

the BA dissertation of Jenifer Marriott Keighley,
compiled after discussions in the field among all
those undertaking the sherd count. Figures illus-
trating this chapter are based on those given in
her dissertation (Marriott 1969).

List of Fabrics

Black-on-Red (Bl/R). A fine ware. Cores are usu-
ally red and hard fired; nearly all show mica. Sur-
.face very finely burnished. Color of surface usu-
.ally, but not always, a deep red. Paint is a black

slip, allover burnished. There are slight varia-
tions in color of surface and paint (pl. D:2).

Brown-on-Buff (Br/Bf). Fine fabric. The buff has
a warm brown tinge. It is not the same as the
cream on which paint is placed in early phase II.
Well fired (color pl. C:12).

Brown-on-Cream (Br/C). A fine ware. Cores are

‘red, hard fired, and micaceous. Surface has a
- cream slip or wash. Paint is dark brown, but
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O8 (impressed cordon at rim); middle, O5 (impressed cordon on body); lower, O6 (impressed edge at

rim).

purple-brown, and brown. Surface and paint are
allover burnished. Decoration in narrow lines
(color pl. C:11).

Black-Topped (BT). Like Fine Black Burnished

(FBB) except that bright red occurs below the

carination (color pl. C:21, 22).

Black-Topped with Differential Burnishing (BTx).
There are very few examples of this. The bur-

nishing is uneven and has a streaky effect. Other-
wise like FBB.

Coarse (C). Very plentiful on the site. A coarse
brown fabric, sometimes perfunctorily bur-
nished (color pls. C:9, D:12).

Clumsy Grooved (ClGud). Coarse fabric with
marked heavy grooves (pl. D:5).

Dark Burnished (DB). Contains no graphite wash
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Figure 7.8. Handle forms relating to phase V in the ZA stratigraphy: upper, H3; middle, 18; lower, H4.

and is not gray; to be distinguished from Gray
Lustre ware. The surface color varies from black
through brown and red. It is chiefly dark
brown. The grit is very fine, hard, and mica-
ceous. Some sherds are black burnished but with
a more uneven surface finish (color pls. C:3, D:8,
and with channeling, D:7).

Excised (Exc). Distinct from Incised ware since the
excised decoration is much heavier, and wider
channels are gouged out of the sherd. The fabric
is fairly coarse but hard fired. Surface color is

‘usually a reddish-brown but sometimes gray.

" Excised with Graphite (ExG). The fabric is similar to
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Graphite-painted (Gr) but slightly coarser and
with a rougher surface. The graphite paint is ap-
plied along the raised area left by the excision,
usually in straight lines (pl. D:4).

Fine Black Burnished (FBB). A fine ware. Cores are
gray or black, hard fired, micaceous, and some-
times with grit. The surface inside and outside 1s
highly burnished. Surface color inside is usually
a pale gray; the outside is jet black. It can be fair-
ly easily distinguished from dark burnished fab-

rics.

Fine Incised with Infillings (FII). Slightly coarse

COLIN RENFREW

ware. Cores vary from red or brown to gray. Mi-
caceous and slightly coarse in texture. Fairly
hard fired. The decoration consists of shallow in-
cisions filled in with white paint. Sometimes the
traces of white paint are barely visible (pl. D:3).

Gray Lustre Channeled (GLC). Like Gray Lustre
(GrL) except that the surface is decorated with
shallow grooving (color pl. C:2).

Graphite-painted (Gr). The fabric is fairly coarse
but hard fired; no straw is added. Surface is usu-
ally brown or reddish-brown, but the color varies
to black and various shades of brown and gray.

Sm
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Figure 7.9. Fabric duration in ZA: the range of occurrence within the strata of ZA for the different fabric

categories utilized in the sherd count.
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Surface is always smooth burnished. The paint

. (applied after burnishing) is usually a fine silvery
~ graphite but sometimes, possibly when of poor

quality or badly fired, it is nearer to a matte
white (French [1964] has noticed this also at Di-
kili Tash). On some examples it is, therefore, dif-
ficult to distinguish between graphite and matte
white (pl. D:1). '

Gray Lustre (GrL). The biscuit is either pale or
dark with applied graphite forming a “wash” ef-
fect. This paste is well made with some grit and
mica. The surface is very smooth and feels soapy
to the touch (color pl. C:1).

Grooved (Gud). Fairly coarse fabric with quite nar-
row grooves, but wider than ordinary incised

lines (pl. D:5). |

Incised (I). Slightly coarse ware. Cores vary from

THE SITAGROI SEQUENCE

red or brown to gray. Micaceous and rather
coarse in texture. Decorated on outside with
broad open lines. These lines are different from

" those occurring on Rusticated ware (color pls.

C:18, D:11).

Matte Brown-on-White (MBr/W). Rare fabric, the
biscuit the same as MR/Br (color pl. C:13).

Matte Red-on-Brown (MR/Br). A fine ware. Cores
are red, hard fired, only slightly micaceous. Sur-
face finely burnished. Color of surface varies
among cream (perhaps a wash), orange, brown,
and pale red. Paint is thick, matte, and dark red.

Orange-on-Orange (0O/0). Fine fabric, fairly rare.
The decoration is difficult to recognize since the
orange-painted areas sometimes merge with the
background (color pl. C:14).

BI/R = Black-on-Red

Br/Bf = Brown-on-Buff

Br/C = Brown-on—Cream

BT = Black Topped

BTx = Black Topped with
Differential Burnishing

C = Coarse

ClGvd = Clumsy Grooved

DB = Dark Burnished

Exc = Excised

ExG = Excised-with-Graphite

FBB = Fine Black Burnished

FI = Fine Incised with Infillings

GLC = Gray Lustre Channeled

Gr = Graphite-painted

GrL = Gray Lustre

Gvd = Grooved

I = Incised

MBr/W = Matte Brown-on—-White
MR/Br = Matte Red-on-Brown

0/0 = Orange-on-Orange

op = OQOther Painted

Pi = Pithos ,
PFP = Pale Fabric, Probably Painted
PI1B = Pale Burnished

R/Br = Red-on-Brown

Rp "= Rippled

Rrl = Rural

Rst = Rusticated

R/W = Red-on-White

Sm = Smooth

Srd = Smeared

StP = Stamped Pointillé

W/R = White-on-Red

Figure 7.10. Abbreviations of pottery fabrics.




Other Painted (OP). Isolated sherds with clear
~painted (or slipped) decoration which do not fall
- within other categories (color pl. C:16, 17, 23).

Pithos (Pi). Very coarse crude fabric identified by
shape of vessel. Dull brown in color and much
thicker than ordinary Coarse ware. It is some-
times decorated with shallow grooving.

Pale Fabric, Probably Painted (PFP). Sherds which
cannot be safely recognized as belonging to any
specific category though they are definitely
painted (color pl. C:5).

Pale Burnished (PIB). Slightly coarser grit than
Dark Burnished. Surface varies from almost
white through cream to light brown. Not highly
burnished. (color pls. C:4, D:9)

Red-on-Brown (R/Br). Fabric like MR/Br. The
paint is not, however, matte.

Rippled (Rp). Fabric like FBB except that the sur-
face has a shallow rippling effect (color pl. C:20).

Rural (Rrl). Termed by D. French “Rustic ware.”
It is slightly coarse ware. Cores are usually
brown or red, sometimes gray; micaceous and
slightly spongy; fairly hard fired. Surface color
varies among red, brown, gray, and black. The
inside surface is well burnished, the outside is
rough and unfinished, often straw tempered. On
the outside, grain impressions sometimes- occur.
No mica (color pl. C:6).

Rusticated (Rst). Well fired, fairly coarse grit to 3

mm. Inside well smoothed; outside decorated by

“pinched” effect or thin incisions (color pl. C:8).

Red-on-White (R/W). Very rare. Fine fabric.
Sometimes the white has a cream tinge. Red
paint is thick and dark (color pl. C:25).

Smooth (Sm). Medium grit to 2 mm. Color varies
but always pale; often it is gray and sometimes
red. A somewhat nondescript fabric which oc-
curs in large quantities (color pls. C:7, D:13).

160

COLIN RENFREW

Smeared (Srd). Has a streaky effect to the burnish-
ing. Quite distinct and rare (color pl. C:10, 19).

Stamped Pointille (StP). Fabric like FBB but with
stamped and pointille decorations (pl. D:10).

White-on-Red (W/R). Extremely rare. Only a cou-
ple of sherds found. The red is not dark but rath-
er a pinkish red. White paint applied in thin lines
(color pl. C:15, 24).

Shape Categories

The basic recognizable features of shape were
divided into five major headings: bowls (rims),
jars (rims), handles, bases, and other features.
These shape categories were employed in the Si-
tagroi sherd count.

The categories on figures 7.11-7.15 (prepared
by J. M. Keighley) are indicated as follows: bowls
(fig. 7.11), jars (fig. 7.12), bases (fig. 7.13), and
handles (fig. 7.14). The final category, “‘other
features” (fig. 7.15), incorporates various attrib-
utes which are grouped together here for con-
venience; for example, forms 9 and 10 (on fig.
7.15) relate to bowls but are included here since
in these cases the rims were not preserved.

THE RESULTS

For reasons of space, the full data cannot con-
veniently be given here. They are included in
Keighley’s dissertation (Marriott 1969) which is
deposited, with the other site records, in the li-
brary of the British School of Archaeology at
Athens. Other quantitative aspects of the ceram-
ic material are considered in chapters 11, 12,
and 13. ,

The variations in the mean size of sherds in
different levels are indicated in figure 7.2 (up-
per). As in all the following diagrams, the cultur-
al strata are listed in stratigraphic order rather
than numerically. It will be seen that the means

~ range from 20 to 70 sherds per kilogram. The
- percentage of feature sherds in the total pottery




THE SITAGROI SEQUENCE

BOWLS
SYMBOL,'R’

LN CN
AN

(N1
TN CQe

Figure 7.11. Shape categories employed in Sitagfoi sherd count. Bowls, “R”’: (1) rounded, (2) rounded,
slightly incurved, (8) straight-sided, (4) incurved, (5) everted, (6) flaring, outcurved, (7) thickened rim,
three forms, (8) thickened rim with incisions, (9a) thickened rim with grooves, (9b) thickened rim with
relief grooves (spiraling), (10) shallow plate or dish, (11) biconical, sinuous with thickened carination,

(12) biconical, straight-sided, (13) biconical, short, (14) biconical, vertical, (15) sinuous profile, (16) low
carination, straight-sided, (17) deep form, (18) Dikili Tash, (19) Kritsana, (20) necked form.
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JARS

7))
117 ®(

Figure 7.12. Shape categories employed in Sitagroi sherd count. Jars, “J”: (1) hole-mouth, (2) cylindrical-
neck, (3) constricted-neck, (4) open-neck, (5) beaded-rim, (6) thickened-rim, (7) early bronze age, (8)
carinated.

BASES
SYMBOL, B’

W Y .
" L

Figure 7.13. Shape categories employed in Sitégroi sherd count. Bases, “B”: (1) flat, (2) modified plat-
_form/flat base, (3) ring-footed, (4) pedestal, (5) rounded, (6) curved, (7) platform.
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HANDLES
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Figure 7.14. Shape categories employed in Sitagroi sherd count. Handles, “H’": (1) Paradimi (small strap
below rim), (2) strap, (3) strap, elongated loop, (4) strap/loop, (5) strap from rim, (6) strap, circular,
(7) strap, elliptical or rectangular, (8) strap to carination, (9) knob, (10) prong, (11) side tab, (12) loop
tab, (13) rim tab, (14) tab, perforated, (15) upright rim tab, (16) tab, (17) flattened lug, (18) waisted lug,

(19) elliptical lug, horizontally pierced, (20) lug, horizontally pierced, (21) lug, vertically pierced, (22)
lug/ledge, (23) ledge, (24) smaller ledge, (25) ledge, horizontal.
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OTHERS
SYMBOL,'O’

SRV
v U J

7 ]iassas“ a szzgzz g;‘!l\ 10“E;

Figure 7.15. Shape categories employed-in Sitagroi sherd count. Other features, “0Q’’; (1) Paradimi leg,
(2) incised tripod, (3) sieve/brazier (square base), (4) spout, (5) cordon, (6) impressed edge, (7) im-
pressed rim, (8) cordon at rim, (9) carination (some with channeling), (10) carination.
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collected for each level is diagrammed in figure
7.2 (lower). Feature sherds are defined as those
in one of the shape categories of rim, base, han-
dle, other, or sherds bearing decoration. The
lower frequencies from layer 20 upward mainly
reflect the absence of painted wares in the upper
strata of the sequence.

The data concerning the various pottery fab-
rics are summarized in figure 7.9. This indicates
for each fabric (as defined above) the range of
strata (in stratigraphic sequence) through which
they occur, with no indication of the magnitude
of occurrence. The material is reliably set in its
serial order by stratigraphic means, and the aim
is to present data about the pottery on this firm
basis of relative chronology. A similar chart was
compiled for the duration of specific shape cate-
gories, but this is not shown here since pattern-
ing does not emerge so obviously from it. It will
be noted that the most frequently occurring fab-
rics are the Coarse, the Smooth, the Dark Bur-
nished, and the Pale Burnished wares. These are
of course undecorated categories, the two last
ranking as fine wares. Note also that dark
predominates over pale in the later levels. Most
of the other fabrics rank as decorated.

Nearly every fabric and shape category shows
some measure of chronological patterning, as is
illustrated by the plots in figure 7.16 for the fre-
quencies of occurrence of Graphite-painted and
Gray Lustre wares. The plots show the total oc-
currence of these throughout the sequence,
omitting frequencies of less than 0.2 sherds per
kilogram. Superimposed on each plot is the
smoothed plot resulting from taking the arith-
metic mean of successive pairs of units. These
are among the most clear-cut cases in which the
chronological patterning emerges directly, but
many other fabric categories, and to a lesser ex-
tent shape categories, give satisfying and essen-
tially unimodal plots in this way. This point is il-
lustrated further in a number of later figures. In
the remaining figures illustrating fabric distribu-

tions through time (e.g., fig. 7.3), the number of'

sherds per kilogram is shown on a logarithmic
scale which allows not only greater compactness
but, in particular, due weight for lower frequen-
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cies, from 0.1 sherds per kilogram. (The frac-
tional quantities are notional, of course: 0.1
sherds per kilogram represents a frequency of 1
sherd per 10 kilograms.) The same comment ap-
plies to the diagrams illustrating occurrence of
shape categories through time (figs. 7.4, 7.7, and
7.8). :

The initial purpose of the sherd count was
both descriptive and analytical. As explained
above, it was also designed to facilitate a division
into phases, which will now be discussed.

THE PERIOD DIVISIONS

The purpose in dividing the stratigraphic se-
quence at Sitagroi into a number of chronologi-
cal divisions has already been discussed. It was
felt desirable that each period so defined should
be recognizable on the basis of a unit of around
200 sherds (i.e., around 5 to 10 kg of pottery)
from any stratigraphic context on the site. In ful-
filling that desideratum, it would be convenient
to have as fine a chronological division as possi-
ble.

In a preliminary look at the pottery, the
Graphite-painted and Black-on-Red fabrics at
once catch the eye. After their period of occur-
rence there is virtually no more painted ware.
These two fabrics have closely similar durations
(cf. figs. 7.16 and 7.3). Moreover, they correlate
with the appearance of several other fabrics, in-
cluding the Excised and Excised-with-Graphite
(fig. 7.8), although the latter has a more restrict-
ed chronological range. It should be noted that
the Excised fabric is a category which in fact cov-
ers the products of two different periods which
can, on the application of more detailed criteria,
readily be distinguished.

A similar picture is presented by a number of
shapes (fig. 7.4), for instance the Kritsana bowl
(fig. 7.11: form R19), and the flaring bowl (fig.
7.11: form R6). The occasional later occurrence
of these shapes is not thought to be due to con-
tamination but to homology of form.

These observations allowed the definition of a

“stratigraphic range for these and related fabrics
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Figure 7.16. Occurrence of two phase-diagnostic fabrics in ZA successive strata: lower, Gray Lustre ware,
typical of phase I; and upper, Graphite-painted ware, typical of phase III. The actual counts (in sherds
per kilogram) are shown by shading and the running average of two successive strata in heavy outline.
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and shapes from layer 49 up to layer 33. The  the Gray Lustre fabric (fig. 7.16) and Gray Lus-
precise limits, as with all boundary selection pro-  tre Channeled are seen through most of its dura-
cedures, involve an element of arbitrary choice,  tion, there is a range of distinctive painted fab-
~ but the general characteristics of the pottery of  rics which occurs only in the later part of it.
this phase are abundantly clear and are dis- Amongst these are Brown-on-Cream, Orange-
cussed in chapter 12. Following the further divi-  on-Orange, Red-on-White (fig. 7.5), Brown-on-
sions to be discussed below, this period was  Buff, and the residual category “other painted.”
named phase III. These and other occurrences allowed a subdivi-
By designating layers 49 to 33 as a recogniz-  sion of the early span into phase I (layers 77-60)
able period at Sitagroi, we had effectively parti-  and phase II (layers 59-50).
tioned the sequence into three. Consideration of Phases IV and V presented more problems,
the earliest span, from layer 77 to 50, showed  chiefly because the bulk of the pottery was not
much variation of fabric and shape. The pedestal decorated (none was painted) and thus the fre-
base (fig. 7.13: form B4) was found only in the  quency of occurrence of individual diagnostic
later part of the early phase (fig. 7.4). And while  features tended to be low. For this reason there
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Figure 7.17. Distribution of surface-collected diagnostic fabrics, phase L.
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is a pattern of sporadic occurrence and nonoc-
currence on the ceramic plots after phase III.
Larger samples were necessary, and indeed it
was only through the study of material from the
Main Area (squares PO, PN, QO, and QN, with
ROc) that Sherratt was able to obtain a clear pic-
ture of the pottery (see chap. 13). The handled
cup, pot 128 (tig. 13.20:5; pls. XXII:2, XCIX,
top:4), was characteristic of the upper levels in
those squares, while the lower levels in ZA yield-
ed several shallow, one-handled scoops or bowls
(pot 5, fig. 13.4:9; pl. XI:2) with what proved to
be a characteristic decoration with rounded,
shallow grooves. The occurrence of this grooved

COLIN RENFREW

decoration, as well as stamped and pointille dec-
oration and incised pottery, is seen in figure 7.6.
The early occurrence of incised decoration is not
related to this later frequency.

One feature which appears very late in the se-
quence is the use of finger impressions, either at
the edge (fig. 7.15: form 06) or actually on the
rim (fig. 7.15: form 07) or on a cordon applied
to the rim (fig. 7.15: form 08). The occurrence
of two of these traits is seen in figure 7.7. It
should be noted that some of them are also seen
in phase I. This represents a coincidence of form
rather than the survival of a tradition. Most of
the pottery of phase I, like that of the periods in
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Figure 7.18. Distribution of surface-collected diagnostic fabrics, phase II.
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Figure 7.19. Distribution of surface-collected diagnostic fabrics, phase III.

question, is unpainted. In these circumstances,
relief and impression may more readily seem an
appropriate form of decoration. The occurrence
of certain handle forms is seen in figure 7.8. On
the basis of these and other considerations it was
possible to divide this time span into phase IV
(layers 32-21) and phase V (layers 20-2). As in-
dicated above, phase V was subsequently subdi-

vided into Va and Vb on the basis of the struc-

tures and finds in the Main Area.

Following this division of the ZA stratigraphic
sequence into phases, it was possible to apply
the same criteria to the other areas excavated,
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and hence in general to ascribe any stratigraphic
unit from the site to one of these five periods.
The result is seen in table 7.1. The division of
the ZA deep sounding into phases is illustrated
diagrammatically in the sketch section, figure

7.1.

RADIOCARBON DATES AND
ABSOLUTE CHRONOLOGY

Considerable care was taken in the collection of

radiocarbon samples and in the subsequent




choice of specimens sent for determination. In
convenient cases where carbonized seeds were
found in sufficient abundance, these were used
in preference to longer-life materials, represent-
ed by wood charcoal. The ZA stratigraphic col-
umn provides the bulk of the samples utilized,
and the samples from the adjacent sounding ZB,
collected by Payne (from his flotation and water-
sieving procedure), could be tied in stratigraph-
ically directly with ZA. For phase V, most of the
samples came from the Main Area (squares PO,

PN, QO, QN), and these are listed in table 7.2

along with those from ZA and ZB, in strict strati-

graphic order. Samples from squares ML, MM,

COLIN RENFREW

and ROc were also included, and their ascription
to phase is secure, but they could not be tied in
precisely with the ZA sequence.

Nineteen samples were determined in the Ber-
lin laboratory (Deutsche Akademie der Wissen-
schaften, Berlin, DDR), through the kindness of
Dr. G. Kohl and Dr. Hans Quitta, and seven in
the British Museum Radiocarbon Laboratory,
through the kindness of Richard Burleigh. These
determinations have been previously published
(Renfrew 1971). Two hitherto unpublished de-
terminations are included here, from the La Jolla
laboratory (University of California, San Diego),
through the kindness of Dr. Hans Suess. Both
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Figure 7.20. Distribution of surface-collected diagnostic fabrics, phase IV.
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are from a substantial timber of carbonized
wood from square PN/C layer 81. The first (L]
2715) is from the outer portion of the preserved
log; the second (1] 2714) is from a sample from
near its center. On the basis of a count of the
tree rings which were visible in the preserved
structure of the charcoal, it is estimated that the
former represents a calendar date some 35 years
later than the latter. It will be observed that the
chronological relationship is reversed by the ra-
diocarbon dates (since L] 2715 has a determina-
tion some 34 years older than L] 2714). This
need cause no alarm since it can be argued that
statistically the determinations are indistinguish-

able. However, Suess offers an alternative expla-
nation (personal communication, March 30,
1973): “As the older inner wood gave a slightly
younger age than the outer wood it seems prob-
able that it came from a time when the C-14
trend was reversed, as around 2800 BC.”

All the radiocarbon dates are quoted here on
the Libby (5568 years) half-life. Naturally they
require calibration to yield dates in calendar
years BC.

It should be noted that two samples were di-
vided and half sent to the British Museum labo-
ratory, half to Berlin. These are BM 650a with
Bln 880, and BM 648 with Bln 779.
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Figure 7.21. Distribution of surface-collected diagnostic jug, phase V.

171




COLIN RENFREW

Table 7.1. Periodization of Excavated Layers at Sitagroi

Trench Phase I PHase 11 Phase IIT Phase IV Phase V
ZA 60-77 50-59 33-49 21-32 2-20:
‘ Va 15-20411-13
Vb 2-10+4 14
IL 7,9-11
JL (2)* 4-22,
100-105
KL ~ 10-30 and (2, 3)* 4-8,
122 downward (100-104)*
105-121
ML 23-45 6, 7-21 (1, 2)* 3-5 and
| 101 downward
7
MM* 11-54, 60-69 2-9, (10)**
(less 13-15, 13-15,
22-26, 29, 30, 22-26, 29,
34, 39) 30, 34, 39
KM (2, 3)* 4-20
NgE* 92 downward 84-90 7-83
PN all
ON _ all
PO all
QO ) all
7C Mixed
7D (3-9)**
LL 4-11
NL Mixed
OL Mixed
G 34-42, (43)* 13-33 (9-12)**
ZHt (1, 2)*
. (8-27)**
7] 34-44, (45)* 23-33 (5-22)**
ROc 53-73 2-52:
Va 41-52+4-34
Vb 2-40
SL , C(9-14)%* (7-8)%x
7B ) ‘131 downward 113-130 49-108 5-41

Note: ()* indicates some mixing, contamination; ( )** attribution to phase uncertain.
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Table 7.2. Radiocarbon Dates from Sitagroi in Stratigraphic Order

Dates in
precise Other
f stratigraphic dates
Phase Level order bc bc Lab. no. Material
Vb QO 8 1840+78 BM 653 Vetch
Vb QO 8 2135150 Bln 781 Vetch
Vb PO 9 1920100 Bln 780 Charcoal
Vb PO 23 2015100 Bln 876 Charcoal -
Vb PN/C 81 2055+40 L] 2715 Charcoal
Vb PN/C 81 202140 1] 2714 Charcoal
Va PO 158 2220100 Bln 877 Charcoal
Va PO 162 1853+59 BM 652 Charcoal, from posthole
“Va ZA 16 2360100 Bln 782 Charcoal, from beam
v ZA 29 2440100 Bln 773 Acorns
1A% ZA 31 2600+100- Bln 879 Charcoal
v ROc 59 24454100 Bln 878 Charcoal
v ZB 108 2382+79 BM 651 Acorns, from flotation
v ZB 112 2413456 BM 650a Charcoal, from flotation
v 7B 112 243080 Bln 1102 Charcoal, from flotation
v 7B 112 2560100 Bln 880 Charcoal, from flotation
111 ZA 41a 3150120 Bln 774 Charcoal
111 ZB 125 3605100 Bln 881 Charcoal, from flotation
111 ML 118 341785 BM 650b Charcoal
111 MM 52 3845100 Bln 882 Charcoal
111 MMb 69 3595100 Bln 883 Einkorn, from flotation
1I ZA 50 3954166 BM 649 Charcoal, from flotation
11 ZA 50 4290100 Bln 884 Charcoal
1I ZA 52 3770100 Bln 776 Charcoal
I ZA 59 3970+120 Bln 777 Charcoal
I ZA 63 - (6030£150) Bln 885 Charcoal
I ZA 67 4315+75 BM 648 Charcoal
I ZA 67 4675170 Bln 779 Charcoal
I ZA 70 4475+100 Bln 778 Charcoal

Note: Determination Bln 885 is the only date which departs markedly from the stratigraphic sequence. It was omitted from

consideration in the production of table 7.3.

Of these 29 radiocarbon determinations, only
one fails entirely to harmonize with the clear and
coherent chronological pattern. This is Bln 885
(6030150 be). Kohl wrote, “Bln 885 is very un-
certain since the quantity of carbon for analysis
from this sample was very limited” (Renfrew
1971:276), and this date, which is clearly incor-
rect, is omitted from further discussion. In gen-
eral, the Sitagroi radiocarbon dates give a very
satisfactory absolute chronology for the site. It is
unfortunate, however, that no samples were

available from the later levels of phase III (ZA

levels 40-33).
These determinations lead to the following
possible dating of the phases in radiocarbon
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Table 7.3. Calibration of Radiocarbon
Determinations

‘ Duration Duration

Phase (radiocarbon years bc)  (calendar years BC)
Vb 2100-1800 2700-2200

Va 2400-2100 3100-2700

v 2700-2400 3500-3100

111 3800-2700 4600-3500

I 4300-3800 5200-4600

1 4600-4300

. 5500-5200

years (table 7.3), which may be converted to cal-
endar years following the calibration proposed
by Clark (1975). It should be noted that the date
for the end of phase III and beginning of phase
IV could be up to three centuries earlier.




THE PHASING OF FINDS FROM
THE SURFACE SURVEY

In light of the ZA phasing, it is now possible to
look at material from the surface of almost any
prehistoric settlement mound in the plain of
Drama and to ascribe the greater part of the pot-
tery found to an appropriate phase.

The efficacy of the approach was shown at Si-
tagroi when it was applied to the materials sys-
tematically collected from the surface of the
mound at the outset of the 1968 season. The dis-
tribution of certain diagnostic sherds in this area
is shown for each phase in figures 7.17-7.21.
Each plan (e.g., fig. 7.17, which represents phase
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I) indicates the contoured surface of the south-
west section of the mound on the 5-m squares of
the survey grid. Not surprisingly, indications are
most abundant for those phases (notably II and
IIT) which possessed the most distinctive ceramic
fabrics. '

The Sitagroi ceramic sequence can be used as
a firm framework for the chronological placing
of other sites within the plain of Drama. So far,
no material from the area has been found which
is earlier than Sitagroi phase I. The later bronze
age is not represented at Sitagroi. Indications of
this period, obtained from the surface survey of
other sites in the plain of Drama, are given in
chapter 6 and volume 2.




8.

The Excavated Areas

Colin Renfrew

The intention of this chapter is to give a concise
account of the work in each of the excavated
areas (see fig. 2.2). Details were given in chapter
2 of the general stratigraphic correlations be-
tween a number of the trenches (fig. 2.3), of the
grid imposed upon the site (fig. 2.1), and of the
recording methods used. Before moving on to
deal with specific areas, let me note two relevant
points of detail. It has already been stated that
grid north is approximately 30° west of true
north and that the concrete triangulation point
lies in grid square OQ , some 9.0 m east and 5.5
m north of the southwest corner of that square.
The southwest corner of square PP (ie., the
northwest corner of square PO) is 15.8 m away
from the trigonometric survey point, at a mag-
netic bearing of approximately 144°. The site
datum (for vertical measure), located at the
southwest corner of square PP (i.e., the north-
west corner of square PO), is 1.095 m below this
point.

In 1968 the ground surface at the southwest
corner of each grid square was surveyed, giving
a depth below the site datum as indicated in fig-
ure 8.1. During the 1969 season the datum
points for the excavated areas (located as usual
at the southwest corner of the square) were at
the following depths below site datum (the dis-

crepancy of approximately 20 cm between the

two figures should be noted—in some cases the
datum point for the excavated square may have
been established below the original ground sur-
face):
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Square Depth of datum
(southwest corner) below site datum
PN 1.10 m
PO 0.50 m
RO 0.50 m
SL/ZE 311 m
7L 10.11 m
7ZH 349 m
NL (for ZE) 4.83 m
MM 5.24 m
ML 6.40 m
KL 9.37 m
ZB (TD4) 3.29 m

It will be convenient to deal first with the deep
sounding ZA, then with the Main Area, and then
with each of the other excavation areas in turn.
The discussion here is deliberately as concise as
possible; the finds are dealt with in greater detail
in the chapters dealing with specific classes of
material.

THE DEEP SOUNDING ZA

The southwest corner of ZA lies in grid square
00, 6 m east and 6 m north of the southwest cor-
ner of that square. The square ZA measures 3 m
x 3 m (and its sides are therefore separated by
a notional 1 m balk from the north and east sides
of 00). Because of its great stratigraphic impor-
tance, all four faces of ZA are shown in section
in figure 8.2. Layer numbers are indicated in a
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Figure 8. 1. Chart indicating the depth in meters (below site datum) of the surface at the southwest corner
of each 10 m grid square. These points were used as the local datum zero for depth for each excavation

square.

circle, each number being shown at the top of
the layer to which it relates.

The main structural features are already visi-
ble from the section, since walls were very diffi-
cult to trace. The term “floor” does not neces-
sarily imply a well-prepared surface but simply a
smooth surface that may be interpreted as an ac-
tivity area.

The upper levels were disturbed in three loca-
tions by burials of very late date, described in the
next section. Phases IV and V are represented by
a sequence of floor levels, fourteen in number.
Layers 32 and 33 initiate a deep deposit of
“fill”’—mainly settlement debris—without indica-
tions of structures in this area, and it is not until
layer 42 in phase III that floor 15 is seen.

The deposits of phase II are likewise mainly
fill in character, with only floor 16 suggesting a
living surface. The large size of pit 22 should be

., noted. With the levels of phase I, indications of

structures are more numerous, and floors 17 to

1 20 should be noted.

To understand the very scanty nature of the
structural remains found, it is pertinent to look
at the structure of the Burnt House of phase Va,
found in the Main Area. While early structures

.may not have had the same plan, there are abun-
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dant indications that the general construction—
pisé applied on a timber frame—was much the
same. Such structures are only seen clearly when
burnt.

Debris from the destruction of such houses is
indicated in layer 26 (lying on floor 10) and layer
32 (lying on floor 14), both of phase IV, and in
layer 41 (lying on floor 15) of phase III.

In general, neither the features nor the finds
warrant a detailed, level-by-level treatment.
Finds are extensively illustrated. Numbers are
assigned to ceramic vessels and fragments with
the term “pot” before the number. Description
makes the item’s condition clear even if unillus-
trated. Other artifacts are referred to as ‘‘small
finds” (abbreviated as “SF”’) plus the number. It
should be clearly understood that the term
“floor” is freely applied to any horizontal patch
of pale clay which extends over more than a
square meter or so of the trench, and in many
cases the area covered was not greater than this.
In cases where the surface had been exposed to
burning, the color was reddish, but only rarely
(in ZA) was the surface actually hard as a result.
Postholes were visible in places, wherever the

floor surface was recognizable, but the area was
‘not sufficiently large to allow elucidation of




structures. In layer 12, the postholes in floor 4
were lined with pale clay. An approximately cir-

_cular hearth about 1 m in diameter was exam-
ined in layer 16. Pot 1 (fig. 13.25:12) was found
in ZA 3; it is a handled jug assigned to a late
stage of phase Vb.

Contexts of Phase IV

Two successive spreads of debris were found in
the strata of phase IV. Although scanty, they are
important because they provide contexts for an
assemblage of phase IV material.

Above the first of them, in layer 25, a short
length of clay wall standing about 12 cm above
floor 9 was unearthed. Exceptionally for this site,
the stretch of wall consists of five baked clay
slabs roughly 24 cm long, 12 cm high, and 5 cm
thick, with a smooth interior surface.

The destruction level of layer 26 is below this
feature and covers the whole of the square. It
contained:

Pot 5 (fig. 13.4:9; pl. XI:2). High-handled shal-
low bowl or scoop (a characteristic form of the
period). Black burnished. Burnt. Diameter 6.2
cm.

Pot 63 (fig. 13.5:2; pl. XI:3). Rounded bowl with
incurving profile and horizontal stringhole
lug. Black burnished. Burnt. Diameter 13.0
cm.

Pot 325 (fig. 13.5:5; pl. XI:4). Fragment of piri-
form bowl with upright rim and incised and
applied decoration. Black burnished. Burnt.
Diameter 23.0 cm.

These were in debris lying on floor 10. The
section here clearly illustrates the series of floors
of this phase. In layer 28, debris on floor 11 con-
tained:
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Pot 80 (fig. 13.5:6; pl. XI:5). Piriform bowl with

upright rim and incised and applied decora-
tion. Black burnished. Burnt. Diameter 25.0
cm.
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The destruction of layers 31 and 32, associat-
ed with floor 14, is dated by carbonized wood
from a posthole, giving a determination of 2600
+ 100 bc (Bln 879). At the north end of the
trench was a small bowl hearth set into the floor,
some 25 cm in diameter, consisting simply of
burnt clay. At the south end was a subrectangu-
lar clay platform some 70 cm long, with an elon-
gated depression in the middle. At the southwest
corner was a network of fallen carbonized
beams, perhaps from a ceiling. The southeast
corner of the trench is seen in plate XII:1 with
three of the four further scoops which were
found.

Inevitably in so small an area, the structural
features are limited in extent. However, there is
little doubt that well-preserved remains of the
period, including at least one house, are found
at this depth. Our sounding was, in effect, sam-
pling this structure in rather the same manner as
would a 3 m x 3 m trench cut through the Burnt
House of phase Va.

The following pots come from these levels,
along with an unbaked clay spool (SF 125), a
bone point (SF 136), a worked metapodial (SF
128), a fragment of a shell bracelet (SF 127), and
a stone axe (SF 129) from below floor 14:

Pot 19 (fig. 13.4:10; pl. XII:2). Scoop with hemi-
spherical bowl and projecting strap handle.
Black burnished. Burnt. Diameter 9.0 cm.

Pot 20 (fig. 13.4:6; pl. XI:1a). Scoop with sinu-
ous bowl and projecting strap handle. Black
burnished. Burnt. Diameter 8.0 cm.

Pot 21 (fig. 13.4:12; pl. XI:1b). Scoop with
slightly carinated bowl with upright rim and
projecting handle. Black burnished. Diameter
11.4 cm.

Pot 23 (fig. 13.4:8; pl. XI:1c). Scoop with sinu-
ous bowl and projecting handle. Black bur-
nished. Burnt. Diameter 8.0 cm.

Pot 24 (tig. 13.4:11; pl. XI:1d). Scoop with hemi-
spherical bowl and projecting strap handle.
Black burnished. Burnt. Diameter 7.9 cm.

Pot 6 (fig. 13.4:2; pl. XII:3). Rounded bowl with
grooved or channeled decoration. Black bur-
nished. Burnt. Diameter 12.0 cm.
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Contexts of Phase III

- The upper phase III levels (layers 33-40) are
~without striking features. A sherd with im-
pressed decoration formed by a shell was found
in ZA 35 (pl. XIII:6), and a fragment of a bowl
with inturned rim, pot 134, occurred in layer 34.

With level 41 we reached what was evidently
a destruction deposit, associated with floor 15;
beneath this (layers 42-47) were some “fill” de-
posits with abundant pottery. The deposit asso-
ciated with floor 15 is an important closed de-
posit of phase III.

The Deposit of Floor 15 (ZA 41)

Removal of layer 40 revealed traces of a floor
over much of the trench, indicated by harder yel-
low clay material. The yellower soil on it may
have been roof debris. The floor itself was undu-
lating, without evidence of walls or postholes.
Upon it was a patch of large stones, including a
pounder and a flat grinder, a number of com-
plete pots, several scatters of sherds which gave
complete profiles on restoration, and massive
sherds from a large pithos. A radiocarbon sam-
ple from this level gave a date of 3150 + 120 bc
(Bln 774). The following pots are from this con-
text:

Pithos (pl. XIII:2). Thick-walled (up to 2 cm),
decorated with heavy excisions. Coarse. Origi-
nally it may have stood to a height of 1.5 m.

Pot 8 (fig. 12.12:6; pl. XIII:1). Two-handled, car-
inated amphora with third handle. Dark Bur-
nished. Height 9.9 cm.

Pot 9 (fig. 12.11:6; pl. XIII:4). Inturned bowl or
pyxis with incised decoration. Diameter 9.0
cm.

Pot 10. Straight-sided bowl. Coarse. Diameter
6.4 cm.

Pot 11 (pl. XIII:3). Two-handled carinated am-
phora with third broad handle. Graphite-
painted. Height 6.2 cm.
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Pot 12 (fig. 12.5:4; pl. XIII:5). Incomplete two-

handled jar. Graphite-painted. Height 5.2 cm.
Pot 14. Pedestal base, upper part of vessel miss-
. ing. Coarse. Height 9.0 cm.
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Pot 38 (fig. 12.9:3; pl. XIV). Two-handled am-
phora with oval mouth. Black-on-Red. Height
28.3 cm.

In addition, a bracelet segment (SF 213) and
a chert blade (SF 214) come from these levels. A
large number of mussel shells were found in one
area of the square. This may be regarded as a
domestic area, although the existence of one pot
of exceptional quality (pot 38) should be noted.
The frequency of special finds was low, much
lower than in the succeeding levels of fill (al-

though it should be noted that routine water:

sieving was not in operation when layer 41 was
dug).

The Deposits of ZA 42-45

Several mmportant pots come from the layers

terized by a dark brown soil with a plentiful sup-
ply of bones. This deposit may antedate the finds
of floor 15 either by a short period or by a peri-
od of several centuries. The consideration of the
pottery statistics by Evans (chap. 12) inclines him
toward the former alternative. Mention should
be made here of a find in layer 43: an adult hu-
man skull, lying in the middle of the trench. De-
spite careful search, no associated bones were
found. This does not appear to be a burial, and
there is little suggestion of a ritual deposit (al-
though some of the pottery from these levels,
notably pot 35, does show special characteris-
tics). The find is the more strange since no other
human bones were found in the strata of phase
I to IV, nor are stray human bones or skulls com-
mon in contexts of the Gumelnitsa culture.

Pot 26/35 (ZA 42 with joins from ZA 45 and ZB
125R; fig. 12.7:1; pls. LXXIV:4, B:3). Offering
stand. Graphite-painted. Preserved height 8.0
cm.

Pot 126 (ZA 43; fig. 12.3:1; pl. XV). Open bowl
with thickened rim. Graphite-painted. Diame-
ter 36.0 cm. ,

Pot 16 (ZA 44; tig. 12.14:3; pl. XVI:2). Two-han-

- dled amphora. Smooth. Height 19.4 cm.




Pot 75 (ZA 44; fig. 12.9:1; pl. XVI:3). Large frag-

~ment of oval pitcher. Black-on-Red.

-Pot 117/159 (ZA 44; fig. 12.12:7; pl. LXXXIX,
bottom:2). Straight-sided, open bowl. Dark
Burnished. Diameter 27.5 cm.

Pot 76 (ZA 44; fig. 12.13:1; pl. LXXXVI:10).
Globular jar with vertical neck. Smooth.
Height 26.3 cm.

Pot 111 (ZA 44; fig. 12.13:6). Rounded bowl
with vertical neck. Smooth. Diameter 18.0 cm.

Pot 99 (ZA 45; fig. 12.2:1; pl. XVI:4). Kritsana
bowl. Graphite-painted. Diameter 24.0 cm.

Pot 17 (ZA 45; fig. 12.5:5; pl. XVI:1). Two-han-
dled jar with spout (feeding bottle?). Graph-
ite-painted. Height 8.8 cm.

The small finds from these levels were:

Layer 42: SF 216, end scraper on chert blade; SF
218a, zoomorphic leg from pot (fig. 10.7:13);
SF 219, clay spindle whorl; SF 220, clay ring;
SF 480, fragment of clay stand with graphite
decoration.

Layer 43: SF 222, antler chisel; SF 223, chert
blade.

Layer 44: SF 229, clay spindle whorl.

Layer 45: SF 226, fragment of incised clay disc;
SF 228, bone tool.

Contexts of Phases IT and 1

Few structural features were seen associated
with phase II in ZA. Floor 16 covered only part
of the trench, represented by ZA 52. It has an as-
sociated radiocarbon date of 3770 =+ 100 bc (Bln
7'76). Several small finds come from this level,
including figurine fragments.

With strata of phase I, structural features were
again observed, notably the earth floors 17 and
18. In level 67, however, a well-defined floor
(floor 20), bounded at its northeast side by a
stretch of wall, came into view. The wall ran
northwest-southeast and is visible in the drawing
of the south and west sections. There are two as-
sociated radiocarbon dates (on divided samples):
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4315 £ 75 be (BM 648) and 4675 =+ 170 bc (Bln
779). Layer 70 immediately underlies layer 67,
and the further date of 4475 = 100 bc (Bln 778)
may be taken as effectively associated with the
other two.

The wall in question was revealed as an area
of pale yellow clay, the remains of daub up to 20
cm wide; in places this line was preserved to a
height of approximately 30 cm. Outside the wall
(to the northeast) a scatter of yellow fragments
in layer 69 clearly represents the remains of col-
lapsed wall material, either fragmented daub or
softened mud brick. Sherds, as reported in the
sherd count, were recovered, but there were few
small finds.

i

Discussion

After this account of the stratigraphic sequence
in ZA, it may be more clearly seen that what is
represented is a series of building and occupa-
tion episodes, perhaps of relatively short dura-
tion, interspersed with midden deposits.

- The first of these, from phase I (ZA 67-70), is
securely dated by radiocarbon to around 4500
be-and is associated with floors 20 and 21.

There are scanty remains of occupation in
phase II (floor 16), radiocarbon dated to around
3800 bc.

The rich destruction of ZA 41 in phase III
(floor 15) is dated to ca. 3200 bc. It should be
noted that this is the only positive structural fea-
ture in the long phase III.

There are more numerous floor levels for
phase IV, where the destruction deposit of ZA
31 (floor 13) is dated to 2600 bc. Floor levels are
found in thick succession from then upward,

~during both phases IV and V.

Clearly, therefore, the continuity of settlement
as represented by the ZA sequence itself should
not be exaggerated for phases I to III. This does
not necessarily imply, however, that the site as a
whole was abandoned during those times when

‘no structures stood on the space subsequently
" sampled by trench ZA.
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Absolute Depths

For the sake of reference, the following approxi-
mate depths are given for strata of the various
phases as seen in ZA (measured below site da-
tum) and in PO,

Top of Vb: 0.0 m

Floors of Long House in PO: 1.0 to 1.4 m
Floor of Burnt House in PO: 1.8 m
Vb/Va interface in ZA: 1.9 m
Va/IV interface in ZA: 2.9 m

Floor 10 of ZA (level 26): 3.3 m
Floor 14 of ZA (level 32): 4.1 m
IV/1II interface;: 4.2 m

Floor 15 of ZA (layer 41): 5.5 m
III/11 interface: 6.5 m

Floor 16 of ZA (layer 52): 7.5 m
1I/1 interface: 8.8 m

Floor 20 of ZA (layer 67): 10.0 m
Base of I: 10.5 m

THE LATE CEMETERY

In ‘the central area of the site, within the area
covered by squares PO, PN, ZA, and ZB, inhu-
mation burials were found belonging to a ceme-
tery of iron age date. The term ‘“‘iron age” is
used with caution, however, since it is likely that
the cemetery is from after the classical period.
Certainly it has nothing to do with the neolithic
to bronze age occupation of the mound.

The locations of nine burials are seen in figure
8.3. Indications of a tenth were found in square
ZD, legs and vertebrae only being recovered,
without associated finds. Bokonyi identified
these remains as juvenile. A further skull was
found while digging a drainage ditch immediate-
ly to the north of square ZA; this was aged under
eighteen years. "

As shown on the plan, the burials are extend-
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ed inhumations, the deceased person buried on -

his or her back, lying with the head to the west,
with the arms generally crossed at the waist, the
right over. the left. There is evidence that burial
3 .was within a wooden coffin, the nails of which
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are preserved. Nails were not found with the oth-
er burials, and these were probably not in cof-
fins. Children and adults, male and female, were
buried. It should be noted that six burials of ba-
bies were found in the phase Vb levels of squares
PN and PO. They had no accompanying grave
goods. Although we interpret them as belonging
to the early bronze age period, an association
with the later cemetery is not completely exclud-
ed.

The grave goods accompanying the burials are
listed below. It should be noted that burials 2, 4,
5, and 6 were only partly uncovered, since the
skeletons lay partly under the balks of the exca-
vated areas. Identifications of age and sex are by
Bokonyi.

BURIAL 1 (ZA 3). In this case the arms appear to
have underlain the body, possibly with hands
clasped behind the head. A child under eight
years.
Finds: SF 12 (pl. XVIII:4). Iron knife, lying on
the chest.
SF 11 (pl. XVIII:3). Pair of metal earrings
(bronze?) underlying the skull.

BURIAL 2 (ZA 3). Two large stones overlie the
right side of the chest, but their occurrence and
position may be fortuitous. Excavated only
above pelvis. Mature female.

Find: SF 13 (pl. XIX:2). Bronze ring with bezel.

BURIAL 3 (ZA 5 and ZB 4; pl. XVIIL:1). Several
iron nails were found together, tips pointing
downward, around this burial. A fragment of
iron-stained wood was also found. These are in-
terpreted as indicating inhumation within a cof-
fin. Mature female. (Dr. C. Ackroyd concurs, set-
ting the age at 20-25 years.) The exceptional
find here was a bronze diadem, SF 2107, en-
circling the skull.

Finds: SF: 2100 to 2106 (pl. XVIII:1). Iron nails.
SF 2107 (fig. 8.4a, pl. XVII:2). Bronze di-
adem with decorationi of repoussé dots
and curled ends.




Figure 8.3. Late (iron age) burials in the Main Area, in squares ZA (numbers 1 to 4), PO, and PN.
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BURIAL 4 (ZB 5). Legs only uncovered, from
‘mid-femur downward. Adult. A stone was found
‘a little above each foot. No associated finds.

BURIAL 5 (PO 8). Legs only. Subadult.

Finds: None in situ. However, a metal ring
(bronze?) with incised bezel found un-
stratified nearby may be from this burial,

SF 2842 (pl. XIX:5).

BURIAL 6 (PO 9). Legs only. Adult male. No as-
sociated finds.

BURIAL 7 (PN 7). Skeleton not seen by Bokonyi.
Finds: SF 1006 (pl. XIX:3). Silver ring.
SF 1007 (pl. XIX:4). Silver earring.

BURIAL 8 (PN 21). Mature male. The dead man

had iron heels on his shoes (the shoes are not

preserved), and a hazelnut was found in his left

hand. v

Finds: SF 1348 and 1349 (pl. XVIII:2). Iron heel
plates.

BURIAL 9 (PN, south extension). Juvenile. No as-
sociated finds.

Two further bronze earrings, SF 1008 (pl.
XIX:1), were found in superficial levels near ZA
and may be associated with the skull from the
same area, mentioned earlier.

It is of interest that the only burial within a
coffin, a practice perhaps suggestive of higher
status, was a mature female, with a diadem on
her head. If burial 7 can be adjudged female on
the basis of the finger ring (since burial 2, with
a ring, was female), the women appear to be
more adequately endowed than the men with
burial goods indicative of high status. Burials 6
and 8, the adult males, yielded only two metal
heel plates.

THE MAIN AREA

The Main Area comprises the four squares PN,
PO, QN, and QO which were selected for a more
extended area excavation. As explained in chap-
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ter 2, the slope of the mound dictated that other
excavation areas be smaller. Inevitably, then, the
excavation in our main area was concerned with
the later phases of occupation on the site—spe-
cifically, with phases Va and Vb. And, despite the
difficulties encountered in the elucidation of
structures, we were able to recognize a Long
House as well as the earlier Burnt House of
phase Va.

In principle, each of the four squares in ques-
tion is a 10 m square in which the excavated area
is reduced to 9 m x 9 m through leaving a 1 m
balk undug on the north and east sides. In
square PO, however, in view of its proximity to
the deep sounding ZA, an additional 2 m were
left undug on the west side of the square (see f