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Preface:

Overview and Acknowledgements

The task of publishing in detail and with full docu-
mentation the results and the finds from a major
stratigraphic excavation is not a light one. The first
volume reporting on the excavations at Sitagroi,
undertaken from 1968 to 1970, appeared in 1986
(Sitagroi 1, referred to hereafter as volume 1). It con-
tained an account of the excavations themselves, of
the relative chronology resulting from the strati-
graphic sequence, a detailed absolute chronology
based on a long series of radiocarbon dates, and a
full description of the pottery from each phase.
Now, thirty years after the conclusion of the exca-
vations, we are in a position to offer the second and
final volume, detailing the remaining finds and
materials unearthed at the site. Indeed, our goal has
been to give due weight to each set of materials
and, wherever possible, to follow along as crafts
and technologies gave way to activities, thus shap-
ing this volume with a character all its own.

Several factors were involved in this long task,
not least other demands and the discharge of other
responsibilities by the principal investigators and
the various contributors. It is an undertaking
which, we feel, would certainly have been better
accomplished sooner. But as these words are writ-
ten, fully thirty years after the conclusion of the
fieldwork, we are above all content that the task is
now completed and that the materials from Sitagroi
are now fully available.

In this short preface we shall first recapitulate
the aims of the enterprise, as initiated in 1968. It
seems appropriate to indicate those objectives that
were accomplished already in the first volume of
the final report, and then we shall review synopti-
cally the contributions offered here. The map (Pref-
ace figure 1) has been newly prepared and includes
all of the sites referred to in both volumes of this
Sitagroi report.
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THE AIMS AND THE FIRST VOLUME

In the first volume of the final report (volume 1:477)
the objectives of the enterprise were summarized as
follows:

The excavations at Sitagroi were conducted
with two prime aims. The first of these was
to investigate the environment and the
material culture of the area in order better to
understand the nature and the economic and
social bases for the richness and diversity
seen in the prehistoric remains. The second
was to resolve, on the basis of a firm stratig-
raphy, the critical dispute over Balkan chro-
nology, which was calling into question the
entire development of the European early
Bronze Age. Sitagroi was selected for exca-
vation because of its key position at the
northern limit of the Aegean basin and its
contacts with the cultures of Balkan Europe,
as surface finds initially indicated. The prob-
lem also involved the validity of applying
radiocarbon dating to the prehistoric cul-
tures of the Aegean and the rest of Europe.

The chronological aim was fully accomplished
in the first volume. The stratigraphic sequence very
clearly supported the view that the “copper age”
(Chalcolithic) of the Balkans, the complex of cul-
tures designated “Old Europe” by the late Marija
Gimbutas, was contemporary with the Ilater
Neolithic of the Aegean, as we had earlier sug-
gested (Renfrew 1971). The old link between the
early Bronze Age of the Aegean, as represented by
early Troy, and the copper age of the Balkans, as
represented by Vinca and levels V and VI at Kara-
novo, was definitively broken. The radiocarbon
chronology from Sitagroi was entirely consistent
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Preface Figure 1. Sites of the Drama Plain and surrounding region.

with the stratigraphy. The chronological contro-
versy was effectively ended (despite some subse-
quent confusion raised by stratigraphic problems at
the excavations at Pefkakia in Thessaly [Weisshaar
1989] and now fairly well settled [Andreou et al.
1996:597; Gallis 1987, 1994]). The implications of the
“radiocarbon revolution” could be assimilated
without further reservations about the efficacy of
the method itself. All of that remains valid, and fur-
ther implications are explored here in relation to the
evidence of metallurgy at Sitagroi (see chapter 8).

In several chapters in the first volume, Colin
Renfrew reported on the project, the excavations, the

1. Sitagroi 10. DhoxatonTepe 19. Nikiphoros 28. Rhodochori
2. Megalokampos 11. Kephalari 20. Platania 29. Kavalla

3. Mikrokampos 12. Dikili Tash 21. Tepe Sykia 30. Paradeisos
4. Mikri Toumba 13. Polystylon 22. Platania-Balabam 31. Arkadikos
5. Megali Toumba ~ 14. Nea Baphra 23. Akropotamos

6. Mylopotamos 15. Kallipytos 24. Neon Soulion

7. Chorla 16. Kallipytos Depe 25. Dhimitra

8. Kalos Agros 17. Kalambaki 26. Lakkovikia

9. Drama 18. Xeropotamos 27. Galepsos

radiocarbon chronology, and the site itself in relation
to European prehistory at the time of its publication.
Further, much of the environmental evidence that
the project had gathered was presented by a number
of archaeological scientists who joined the team:
geomorphology (Donald Davidson and Barry Tho-
mas), vegetational history (Judith Turner and James
Greig, and Oliver Rackham); faunal remains (Sandor
Bokonyi); avian evidence (D. Janossy); development
of the settlement pattern (Brian Blouet); and an anal-
ysis of site catchment (Eric Higgs and Claudio Vita-
Finzi). The first volume also included the reports on
the ceramics (Jenifer Marriott Keighley, Robert K.
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Evans, and Andrew Sherratt) as well as a full
account of the “mythical imagery”—the figurines—
by the late Marija Gimbutas, and the “social ceram-
ics”—the tripods, plastic vessels and stands—by
Ernestine S. Elster.

The current volume includes numerous special-
ist studies that we feel very much enhance the vari-
ous discussions. It should be noted however, that
with the exception of Chapter 7 (Elizabeth Gardner)
and Appendix 9.1 (Nicholas Shackleton), all final
contributions were received within the last five
years and/or benefited from a fairly recent update.

RECAPITULATION

The conduct of the excavation at Sitagroi was thor-
oughly discussed in volume 1, and the culture
sequence and the chronology were fully presented
there along with the relevant radiocarbon determi-
nations. However, it may be to the convenience of
readers using volume 2 who do not have volume 1
at hand that some of the basic and essential strati-
graphic and chronological data are repeated here so
that this volume can be read independently. In this
short section, some of the information from volume
1 will be recapitulated. In each case a fuller discus-
sion and description along with necessary docu-
mentation will be found in volume 1.

Sitagroi is of course a tell mound or toumba. In
the first excavation season a key undertaking was
to dig the deep sounding ZA from the summit of
the mound down to the natural soil, a depth of
some 10.5 meters. At the time a large area of 20
meters by 20 meters was opened nearby (squares
PN, PO, QN, and QO) in which levels of the early
Bronze Age were investigated, exposing the build-
ing episodes: the Bin Complex, the Long House,
and the earlier Burnt House. A series of trenches of
1 meter width was opened running east-west down
the toumba, namely OL, NL, ML, LL, KL, JL, and
IL. These and other trenches are seen here as Pref-
ace figure 2. Other excavated areas are indicated on
that axonometric diagram.

On the consistent basis of the stratigraphy, sup-
plemented by the detailed study of the frequency of
the ceramic fabrics recovered in each stratum during
the pottery count undertaken for the materials from
trench ZA, it was possible to divide the strata in
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trench ZA into five phases, from phase I (the earliest
settlement) to phase V, of the early Bronze Age. The
very few finds of later date were not assigned a
phase designation. These phases proved to be con-
sistently valid for the site as a whole, although on
the basis of the finds in the larger summit area
(squares PN, PO, QN, and QO) it proved possible to
subdivide phase V into an earlier phase, Va (associ-
ated with the Burnt House) and a later one, Vb
(associated with the Long House and Bin Complex).

The pottery count was of course a quantitative
one, based on the division of the Sitagroi ceramics
into a number of pottery fabrics, in most cases deter-
mined on the basis of the decorative technique used,
which in practice often involved the employment of
paint. The pottery fabrics utilized for the ceramic
count are listed here as Preface figure 3. In practice
they cover almost the totality of the pottery found.

The consistency of the phasing was supported
by the very satisfactory radiocarbon chronology
which was obtained from twelve samples taken
from trench ZA (plus five samples from the neigh-
boring trench ZB to which it was linked strati-
graphically) along with twelve additional samples
from the other trenches. The impressive series of
radiocarbon determinations is not repeated in
detail here, but the outcome was a firm radiocar-
bon-based chronology expressed in Preface table 1
in both radiocarbon years and calendar years (cali-
bration: Clark 1975).

Preface Table 1. Calibration of Radiocarbon
Determinations

Duration Duration
(radiocarbon years (calendar years

Phase bc) BC)

Vb 2100-1800 2700-2200

Va 2400-2100 31002700

v 2700-2400 3500-3100

il 3800-2700 4600-3500

11 4300-3800 5200-4600

I 4600-4300 5500-5200

Source: After Sitagroi, volume 1: 173, table 7.3.
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20
metres

vertical scale
exaggerated by 3

Preface Figure 2. Axonometric view of the excavation area at Sitagroi (after volume 1:18, figure 2.2).

The radiocarbon determinations for Sitagroi and
the resulting chronology have been used subse-
quently by many authors to establish the basic chro-
nology of the later Neolithic and early Bronze Age
for much of northern Greece and the Balkans. As
discussed in volume 1, they resolve several out-
standing issues in Balkan prehistory, and of course
they form the basis also for the chronological discus-
sions in the present volume.

In order that the frequency of various catego-
ries of artifact might be assessed, the approximate
volume of earth excavated for each phase in each
excavated area was estimated (volume 1:222, table
8.1). These data are relevant in the same way to the
finds reported in the present volume and are set out
once again in Preface table 2.

Of course, these data quoted above are based on
the detailed assignment of the successive strata in
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BI/R = Black-onRed

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

Fll = 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
O/O = Orange-on-Orange
OP =  Other Painted

Pi = Pithos

PFP = Pale Fabric, Probably Painted
PIB =  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

Preface Figure 3. Abbreviations of pottery fabrics (after volume 1:159, figure 7.10).

Preface Table 2. Volume (cu. m) of Soil Excavated

Phase Phase Phase Phase Phase

Trench I 1I I v A% Total
ZA 10.8 22.5 19.8 13.5 24.3 90.9
IL 2 — — — — 2
JL 75— — — — 75
KL 28.2 25.4 — — — 53.6
ML 7.2 7.2 18.2 — — 32.6
MM — — 72.9 32.6 — 1055
KM — 40.5 — — — 40.5
ZE, SL — 4 4 15 — 23
PN — — — — 89.1 89.1
QN — — — — 48.6 48.6
PO — — — — 1004 100.4
QO — — — — 40.5 40.5
7G — 3.2 8 1.6 — 12.8
ZH — — — — 30 30
Z] — 4 3.6 32 — 10.8
ROc — — — 25.6 20.4 46
Total 55.7 106.8 126.5 915 3533 733.8

Approx. 60 110 130 90 350 740
Total

Source: After volume 1:222, table 8.1.

the various excavated areas to the phases defined,
as noted above. The assignment to phase for each
excavated layer was undertaken on the basis of the
pottery that each contained, in comparison with the
frequencies noted for the basic stratigraphic
sequence in trench ZA, and as supplemented by the
ceramics of squares PN, PO, QN, and QO for phases
Va and Vb. In this way every excavated layer could
be assigned to a phase, with the exception of just a
few where some mixing was noted, arising from
stratigraphic disturbance, and a few others where
the recovered sample size of potsherds was insuffi-
cient to permit secure attribution. These data were
set out in volume 1 and are reported here as Preface
table 3 so that the attribution to phase of any object
whose stratigraphic context is noted may be estab-
lished. The very complete consistency of the occur-
rence of ceramic fabrics by phase, and the repeated
stratigraphic confirmation of the phase sequence, is
supported by the consistency also of the radiocar-
bon determinations.

THE PRESENT WORK

In the present volume the two major outstanding
goals of the Sitagroi enterprise are now brought to
completion: the review of the environment and its
utilization (the subsistence base), and the descrip-
tion of the material culture.
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During the excavations at Sitagroi considerable
emphasis was placed on the use of water flotation
and water-sieving techniques (volume 1 {C. Renfrew
1986a]:21). The wet sieving (using a 3-mm mesh)
proved particularly useful for the recovery of very
small objects (for example, beads, chipped stone,
fish bones, and dentine), frequently overlooked dur-

ERNESTINE S. ELSTER AND COLIN RENFREW

ing the dry sieving, which employed a 3-cm mesh
size. Another of the main objectives of the flotation
recovery procedure was to obtain good samples of
plant remains from every phase of the excavation.
The result of these procedures was an unusually
comprehensive sequence of samples of carbonized
plant remains that allowed Jane Renfrew to give a

Preface Table 3. Periodization of Excavated Layers at Sitagroi

Trench Phase I Phase II Phase III Phase IV Phase V
ZA 60-77 50-59 33-49 21-32 2-20
Va 15-20 + 11-13
Vb 2-10 + 14
IL 7,9-11
JL (2)*4-22
100-105
KL 10-30 (2,3)*4-8
122 downward (100-104)*
105-121
ML 23-45 6,7-21 (1,2)*3-5
100 downward
MM* 11-54, 60-69 2-9, (10)**
(less 13-15, 22-26 13-15, 22-26,
29, 30, 34, 39) 29, 30, 34, 39
KM (2, 3)* 4-20
ZE* 92 downward 84-90 7-83
PN All
ON All
PO All
QO All
ZC Mixed
ZD (3-9)*
LL 4-11
NL Mixed
OL Mixed
7G 34-43, (45)* 13-33 (9-12)**
ZHt a, 2y
(3-27)**
Va| 34-44, (45)* 23-33 (5-22)*
ROc¢ 53-73 2-52
Va 41-52+ 34
Vb 2-40
SL (9-14)** (7-8)**
7B 131 downward 113-130 49-108 5-41

Note: ()* indicates some mixing, contamination; ()** attribution to phase uncertain.

Source: After volume 1: 172, table 7.1.
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clear account of the principal features of agriculture
and the consumption of plant foods at Sitagroi over
a period of three millennia. These findings, which
include the transition in the exploitation of wild
grapes to domesticated grapes (with consequent
implications for wine production) accord well with
those from other sites which have now been exca-
vated in the area—for example, Dhimitra (Foster
1997:217-219; ]J. Renfrew 1997: 220-226) and Dikili
Tash (]. Renfrew, this volume, appendix 1.1).

With the publication of the plant remains from
Sitagroi it becomes possible for scholars to compare
the plant component of the diet with the animal
component already fully described by Bokonyi in
volume 1. Both may be related to the vegetational
sequence (with its climatic implications) reported in
the first volume by Judith Turner. These findings
have to be considered, of course, in conjunction with
those from other sites that have been studied in East
Macedonia and indeed more widely in the Balkans.
One particular feature of the Sitagroi findings that is
likely to continue to prove useful is the very long
stratigraphic sequence, with standardized recovery
procedures in use, for the plant remains from the
beginning of the middle Neolithic occupation of the
site, ca. 5500 BC, to its abandonment toward the end
of the early Bronze Age ca. 2200 BC.

Perhaps the most important and varied body of
artifactual materials whose description was not
undertaken in the first volume is the full range of
tools and implements recovered. The bone tools
form an important part of the material culture
recovered from any site in the prehistoric Aegean,
and again the long time span at Sitagroi allows the
investigation (by Ernestine S. Elster) of changing
patterns in utilization of species (and bone element)
through time, and the comparison of these with
those of other sites. Among the lithic materials, the
chipped stone has been studied in detail by Ruth
Tringham, pioneering, thirty years ago, a methodol-
ogy of microscopic edge-wear study not then
widely practiced and first introduced by the Soviet
scholar Semenov (1964). Moreover, her work is
important in offering detailed consideration for a
site that spans the transition from Neolithic to early
Bronze Age. Amplifying Tringham’s chapter is
appendix 3.1 by Sarantis Dimitriadis and Katerina
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Skourtopoulou, a petrographic study of the chipped
stone raw material.

The report on the lithic petrology by John
Dixon breaks new ground with the insight he offers
into resource procurement. It is based not only on
his detailed study of the artifacts themselves,
undertaken during the excavation period of 1968 to
1970, but also on continuing studies, by himself and
other petrologist colleagues, into the rather compli-
cated geology of northern Greece. The outcome is a
more detailed and circumstantial report than could
have been presented in 1970. It is a report, more-
over, that opens the way to further research in the
area, which should ultimately give quite specific
results concerning the source locations for a wide
range of lithic materials. One such research project
focusing on quarries in northeast Greece is now
underway (Efstratiou and Fotiadis 1998)

The remaining lithic artifacts are presented by
Ernestine S. Elster and range from agricultural
implements and grinders in roughly shaped and/
or ground stone to sophisticated polished stone
artifacts that were evidently highly esteemed and
of considerable social significance. Since Dixon
identified the raw materials as local or nonlocal, we
were able to interest Martin Biskowski, a specialist
in the tools used in processing foodstuffs from
Mesoamerica (Biskowski in press), in evaluating
our assemblage from a comparative and economic
perspective (appendix 5.1; and Biskowski in press).
His appendix to Elster’s chapter adds another
dimension to her report of the material correlates to
subsistence practice and resource utilization.

Together, these three studies—bone tools,
chipped stone tools, and ground and polished stone
tools—offer insights into the domestic or household
economy through the artifacts themselves. Now
these data may be compared and contrasted with
the recovery of the food remains, leading to varying
inferences about behavioral choice, activities, cus-
toms, patterns, and the like.

During the excavations at Sitagroi it was clear
that various items, such as spindle whorls, loom
weights, and other less obvious artifacts, pertained
to the procedures of textile production. Indeed, the
pot base bearing a cloth impression from Sitagroi
phase I, discussed in chapter 6 by Elster and in
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appendix 6.1 by James Adovasio and Jeffrey Illing-
worth, is (at this writing) the earliest direct indication
of a textile yet recovered in the Aegean world, to be
set alongside the numerous basket impressions
known from the early Neolithic onward. These mate-
rials have now been brought together by Ernestine S.
Elster in what we believe is one of the more compre-
hensive studies of artifacts pertaining to spinning
and weaving from any early prehistoric site in the
Aegean. It offers support to the growing awareness
of the importance of weaving in the prehistoric
Aegean that has emerged after the pioneering work
of Carington Smith (1975, 1977, and more recently,
2000), along with later, comprehensive studies by
Barber (1991, 1994, 1997) and Burke (1998).

The chapter on ceramic technology by Elizabeth
Gardner fulfills the aspiration expressed in the first
volume that the excavations should make a contri-
bution to the understanding of the evolution of
pyrotechnology. The more recent retesting of the
decorative paint on phase III pottery sherds (by Dr.
Paul Doemeny), summarized by Colin Renfrew in a
short note (appendix 7.2), reinforce our earlier infor-
mation on this subject (Gardner 1979). Further doc-
umentation is presented by Colin Renfrew and
Elizabeth Slater in the study of the evidence for met-
als and metallurgy at Sitagroi (and recent interpre-
tation of lead isotope analysis [appendix 8.2]). In the
thirty years since the excavations at Sitagroi first
brought to light indications of copper working in
the late Neolithic of the north Aegean, many finds
in Greece have clarified the concept of a “copper
age” or Chalcolithic phase during the later and final
Neolithic of the area. The yet more abundant finds
in the Balkans, such as those from the cemetery at
Varna, have served to confirm the “autonomy of the
south-east European copper age” (C. Renfrew 1969),
and that is certainly the conclusion of the study pre-
sented here, although it remains the case that the
prehistory of northwestern Anatolia for the period
in question is only now becoming known.

The various small items made from a range of
materials, which are found on prehistoric sites—
beads, bangles, and bracelets—are rarely accorded
the attention they deserve. This is in part because
such finds are generally few in number unless care-
ful recovery techniques are in operation, involving
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the use of water sieving. At Sitagroi we were fortu-
nate to host a sieving experiment conducted in
Trench ZB by Sebastian Payne, which so effectively
documented the importance of water sieving for the
recovery of such materials (see Payne 1975). The
chapter on these items of adornment (chapter 9)
benefits from the contributions of three scholars,
Marianna Nikolaidou (the chapter itself and the cat-
alog, appendix 9.4), Nicholas Shackleton (appendix
9.1 on the molluscan remains and his catalog,
appendix 9.2), and Michele Miller (appendix 9.3 on
the technology of ornament production), and breaks
new ground, both for the Aegean and for the Bal-
kans, in according these small objects attention and
comprehensive reporting. It is important for the
reader to be aware that Shackleton’s contribution
dates from the 1970s while the other contributions
were written in the 1990s. Thus this large assem-
blage is examined from several points of view, pro-
viding a broadened dimension to the study but also
some duplication and differences of opinion. We do
not find these divergences surprising since scholar-
ship is frequently arguable but also because the
time depth between excavation and publication
inevitably leads to variances in methods of study
and analysis.

The other small objects of clay, documented
here in chapter 10 by C. Renfrew and in chapter 11
by Elster, Nikolaidou, and C. Renfrew, include
many specific forms of interest. The “miniatures”
and various rather enigmatic objects, including clay
cylinders, pintaderas, and spheres, are a particular
feature of the late Neolithic and copper age of “Old
Europe,” and it is hoped that their full publication
here will be a step toward their more complete eval-
uation as comparable documentation becomes
available from other sites throughout the southern
Balkans (for example, Karanovo [Hiller and Nikolov
1997] and Kovacevo [Demoule and Lichardus-Itten
1994]) and northeast Greece (for example, Servia,
[Ridley et al. 2000]; Dhimitra [Grammenos 1997],
and Arkadikos/Toumba Dramas [Touloumis and Peris-
teri 1991]).

A valuable and useful addition, focusing on
“context,” is chapter 12, authored by Nikolaidou
and Elster. Their contribution is to recontextualize
artifacts and specific units representing each phase
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(as reported from both volumes 1 and 2) with the
aim of assessing the various activities implied (and
the actors so involved) as a first step in the analysis
necessary for a discussion of cognition at Sitagroi.

The penultimate chapter is a brief report on the
site survey carried out within and near the plain of
Drama during the excavation period, mainly by
David Hardy, often with the participation of Dem-
etrios Chariskos of the Greek Archaeological Ser-
vice. The distribution of these sites was analyzed
and considered fully by Brian Blouet (see volume 1,
chapter 6). Following the site survey associated
with the Sitagroi project, many of these locations
were visited and described by Grammenos (1991)
in the course of his systematic work not only in the
plain of Drama but in northern Greece more
widely, contributing much to our understanding of
settlement distributions. For the sake of complete-
ness, the sites documented by us are concisely pre-
sented here (by Colin Renfrew and David Hardy),
together with some of the principal surface finds
recovered. Since plowing has continued at a num-
ber of these sites, many have suffered considerably
during the subsequent thirty years; thus this docu-
mentation is relevant and necessary.

THE FUTURE

In the years since the completion of fieldwork at
Sitagroi and the long preparation of Sitagroi volume
1, and then of this current volume, it has been
increasingly evident to us that the work on one site
is, in a sense, part of a continuum in the study of
Aegean and Balkan prehistory. Before our work at
Sitagroi began there were early enterprises in the
north, notably Heurtley's Prehistoric Macedonia
(Heurtley 1939), the excavations of R. J. Rodden at
Nea Nikomedeia (published by Ken Wardle 1996), of
Deshayes and Theocharis at Dikili Tash (1962), of
Bakalakis and Sakellariou at Paradimi (1961), of
Pontus Hellstrom at Paradeisos (1987), the site sur-
veys of David French (1961, 1962, 1963), and of
course the pioneering excavations of V. Mikov
(1939, 1959) and G. I. Georgiev (1961, 1962) at Kara-
novo and then Tell Azmak. In recent years such work
has continued (for example, at Karanovo by Hiller
and Nikolov, [1997], at Dikili Tash by R. Treuil
[1992], and at Dhimitra by Grammenos [1997]), and
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it would certainly be possible to attempt here some
new synthesis or overview, seeking to relate more
recent discoveries to these earlier enterprises and to
the findings of Sitagroi.

We have decided, however, that to delay the
present volume further with the goal of producing
some definitive synthesis would be a mistake
because our research was neither intended nor
designed to produce such a synthesis. Rather, the
intention here is to complete the presentation of the
Sitagroi findings as they arose from the project initi-
ated in 1968. That project had clear goals and a
well-defined project design. It was oriented toward
the solution of specific chronological problems,
then crucial to the development of the study of
European prehistory, as well as to furthering the
understanding of the relationships between mate-
rial culture and environment in the plain of Drama
and more widely in the Balkans. The first, more
obvious and problem-oriented goal was rapidly
achieved, and that objective saw its accomplish-
ment with the publication of Sitagroi volume 1.
Indeed, the chronological disputes of the 1960s and
1970s have receded into the distance now. The
radiocarbon revolution is accomplished, and those
earlier debates are now part of the history of the
subject. The less focused yet more enduring objec-
tives remain: the understanding of environment
and culture, and of the dynamics of culture change.

It is already easy to see how future studies will
be able to build on the work accomplished in east
Macedonia in recent decades by a number of work-
ers (see Andreou et al. 1996 for a broad review of
research in northern Greece). The great range of
ceramic styles, especially in Sitagroi phases II and
III, cry out for more detailed analysis. Were some—
for instance, the differing black-on-red painted
styles—produced in specific prehistoric villages?
What were the dynamics of personal interaction
that resulted in the wide distribution of the graph-
ite-painted wares of Sitagroi III, Dikili Tash, Kara-
novo VI, and the Gumelnitsa culture? It is clear that
the observations noted on ceramic technology by
Gardner and on lithic petrology by Dixon open the
way to more detailed studies on interaction pat-
terns. It would not be difficult to construct new the-
ories in which the trade in Spondylus ornaments, in
honey-brown flint, and now also perhaps in textiles
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(as in a model advanced by Elster in chapter 6),
would play an important role.

For such enterprises as these, the basic data, for
all the imperfections of recovery and of publication
implicit in any practical field project, will be invalu-
able. Many of the Sitagroi finds, formerly housed in
the Museum at Philippi, have now been transferred
to the new Archaeological Museum of Drama,
where materials from the site are on permanent
exhibition. The site itself, which belongs to the
Greek Archaeological Service, is well preserved and
protected from plowing. It is evident, however, that
those parts of the mound that were not acquired for
the Archaeological Service prior to the excavations
of 1968 have suffered considerable attrition. As
noted earlier, the same is regrettably true of a num-
ber of other sites documented in the survey of
chapter 13.

Future research will doubtless be undertaken in
the plain of Drama, as indeed it has been in several
projects since the excavations of 1968 to 1970. It is to
be hoped that further work will be undertaken at
Sitagroi itself. The level of phase Va associated with
the Burnt House (volume 1 [C. Renfrew 1986b]:
190-203) probably extends more widely than the
area already excavated, and there is the possibility
of finding further well-preserved structures. More-
over, developments in excavation techniques, with
the study of soil micromorphology and micro-
stratigraphy through microscopic thin sections,
may now make possible the solution of the problem
of identifying house structures in unburnt strata—
a problem we were not able to fully solve during
the excavations of 1968 to 1970.

When further excavation is undertaken at Sita-
groi there is one outstanding chronological prob-
lem that will be addressed—mnamely, the gap in the
radiocarbon dates between those obtained for Sita-
groi phase III and those from Sitagroi phase IV.
Does this represent a real hiatus between phases III
and IV? Or is it simply an aspect of sampling and
the failure to recover radiocarbon samples for the
later stages of phase III? These and many other
questions—not least the explanation of the culture
shift in the Balkans more widely from the final
Neolithic to early Bronze Age—spring to mind. The
task is an ongoing one. Yet, however problem-ori-
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ented the motivations for excavation and field-
work, the answers in the long term will come from
the documentation of the data and the secure pres-
ervation of the finds with the possibility of further
study. We hope that is an objective well served by
the present publication.
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Grains, Seeds, and Fruits

from Prehistoric Sitagroi

Jane M. Renfrew

INTRODUCTION

The aim of this analysis was to establish, as far as
possible, the relative importance of the different
species of plants represented in each phase, and to
determine whether significant variations existed
between phases. It was also hoped to establish
whether the crop husbandry profile corresponded
with that of other contemporaneous sites in Greece
or with that of the southern Balkans. As all the
work had to be done in the field, constraints were
imposed on the amount of analysis that could be
undertaken and the number of samples that could
be examined fully. It was intended that at least forty
samples should be analyzed from each occupation
phase, deriving from as many different types of
contexts as possible (see table 1.1).

The excavations yielded large quantities of car-
bonized grains and seeds from all phases of occu-
pation. A total of 86,923 seeds were identified in 232
securely stratified seed samples. The seeds occurred
in many different types of contexts: storage pits and
pithoi, close to hearths, around postholes, inside
and outside structures, in rubbish pits, and in
almost every soil sample, showing that rubbish was
widely spread throughout the site during all
phases.

METHODOLOGY

The seeds were extracted from the soil by simple
water flotation using buckets and 1.5-mm mesh
flour sieves. The samples were first dried and then
poured slowly and steadily into a bucket of water.
The carbonized material, being lighter than the soil,

floated above the residue and was easily caught in
collecting sieves. Some of the seeds floated to the
surface, while others, notably the pulses, floated
just above the mineral residue. Some specimens
were not suitable for flotation, especially acorn cot-
yledons which exploded into a cloud of black dust
upon contact with water. Once this disturbing phe-
nomenon was observed, the rest of the sample was
hand sorted. Following flotation, the seeds were
dried on newspaper out of direct sunlight and
stored for examination (J. M. Renfrew 1973b:21-23).

Some of the seed samples from square ZA were
recovered by wet sieving large samples of deposit.
This process yielded both carbonized and mineral-
ized seeds and finds of all kinds. Although wet
sieving was undoubtedly useful, it generally is not
a recommended technique for botanical remains
because the sample can be abraded and even de-
stroyed by being shaken together with fragments of
pottery and stone; indeed, the delicate seed mate-
rial survived for thousands of years precisely
because it had not been subjected to any sort of
mechanical stress. The large volume of soil pro-
cessed for each wet-sieved sample cut across more
closely defined contexts and probably resulted in
the mixing of seeds, giving a wider range of species
in each sample than in those taken from specific
features.

RESULTS

The results of the seed identifications for each
phase are given in tables 1.2 through 1.6 which
present the contents of each individual sample. The
total number of seeds for each species found in the



samples from a phase of occupation is given at the
end of each table, together with the number of sam-
ples in which each species occurs and the number
of samples in which it is the chief component.

This chapter first presents a detailed analysis by
phase of all the seed samples and then discusses the
development of crop husbandry in east Macedonia
in prehistoric times and how it relates to contempo-
rary paleoethnobotanical finds from the rest of
Greece and the southern Balkans.

Phase 1
(4600-4300 radiocarbon years bc/5500-5200
calendar years BC)

The forty-seven samples yielding seeds and grains
from phase I are given in table 1.2. A total of 1268
grains and seeds came from squares KL, ML, ZA,
Klb, and sounding JL. Of these, four samples came
from KL 21; six from JL 20/21 (probably from the
same pit feature); eight samples came from JL 100
to 105, which may be a single deposit; one from a
posthole in ZA 64; one from an oven in ML 42; and
one seed from the contents of a pot from KL 10. The
rest of the samples came from generalized contexts
throughout the deposits of this phase.

As table 1.2 shows, the twin-grained form of
einkorn wheat, Triticum monococcum L., was the
most numerous of the cereal grains. It was present
in thirty of the samples and formed the chief com-
ponent of twenty of them; indeed, in nine samples
it was the only species present. The largest sample
of einkorn was found in pit 91 in JL 21, where 523
grains were associated with forty-nine grains of
emmer wheat and ten seeds of wild grasses. Other
large samples of einkorn wheat were found in ZA
63, 65, 66, and 67. In seventeen samples einkorn
wheat occurred with emmer wheat, in five with
barley, in seven with bitter vetch, in one with peas,
in one with lentils, and in one with oats.

The next most frequently found cereal is emmer
wheat, Triticum dicoccum, which was present in
twenty-seven samples and formed the principal
component of fifteen. It is notable that, unlike the
finds of einkorn from this phase, which is also a
hulled form of wheat but is solely represented by
grains, the emmer wheat husks in the form of
spikelet forks are represented in six of the samples,
suggesting that the crop had not been completely
threshed in these cases. Of these finds, three consist
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only of spikelet forks and three contain both emmer
wheat grains and spikelet forks. The largest sample
was of fifty-four grains and a single spikelet fork
from KL 21 (sample 40) which was associated with
fourteen grains of einkorn, a single seed of Brome
grass, three other grass seeds, and a seed of
Polygonum convolvulus, black bindweed.

The only other sizable find was also from KL 21
(sample 39), which may well be part of the same
deposit. Here, thirty-seven emmer grains and a
spikelet fork were found with seven grains of
einkorn, two grains of barley, two grains of oats,
and a single seed each of vetch and Polygonum con-
volvulus. The quantities of emmer grains are small;
only nine samples have more than five grains (eigh-
teen samples have five or fewer emmer grains).
Emmer forms the sole constituent of seven samples;
in seventeen it occurs together with einkorn, in four
with barley, in eight with vetch, in a single sample
each with oats, peas, and lentils. Weed seeds are
present in five samples with emmer and with
grasses in three samples.

The most interesting find is from ML 42 (sam-
ple 121), where a fragment of an ear of emmer
wheat with five spikelets on one side of the rachis
and one on the other side were still articulated
together, showing clearly that the ear had not been
threshed. The only other form of wheat that may
have been present at this time is bread wheat, Triti-
cum aestivum. It is represented by a single grain
found together with four grains of einkorn wheat
and two grass seeds from KLb 143 (sample 155).

Barley grains of the hulled six-row form, Hor-
deum vulgare, were present in seven samples, yield-
ing a total of twenty-two grains; only one sample
had more than five grains (ML 39, sample 108). It
occurred together with einkorn in five samples,
with emmer in four samples, with vetch in three
samples, and with oats in a single sample. Thus it
does not appear to have been a major crop at this
time. The same is true of oats, Avena sp., which is
represented by only two grains from a single sam-
ple from KL 21 (sample 39); here it was associated
with seven grains of einkorn, thirty-seven grains of
emmer, two grains of hulled six-row barley, and a
single seed each of vetch and black bindweed.
There is no evidence that it was cultivated as a sep-
arate crop; the wild form is a common weed of
cereal crops.



Of the pulse crops, bitter vetch, Vicia ervilia, is
the most numerous: nineteen seeds were found in
nine samples. It was the main component of one
sample from ZA 76 (sample 72), where eight seeds
were found together with a single emmer wheat
grain. Peas, Pisum sativum var. arvense, are repre-
sented by only two seeds found in two different
samples; in ZA 63 (wet sieving), a pea occurred with
twenty-one einkorn grains, six emmer grains, and a
single vetch seed. The other pea seed was found in a
sample from JL 102 (sample 13), where it was associ-
ated with seven spikelet forks of emmer wheat and a
single vetch seed. The only lentil seed, Lens esculenta,
came from a pit in JL 21.

Grass seeds occurred in a number of samples.
The distinctive boat-shaped seeds of brome grass,
Bromus sp., were identified in two samples, and
twenty seeds of other unspecified wild grasses
were found in four samples. The largest find was
from pit 91 in JL 21, where ten grass seeds were
found with 523 einkorn grains and forty-nine
emmer grains, suggesting that the weed seeds had
not been thoroughly cleaned from these wheat
crops. The other three finds were also associated
with einkorn or emmer grains, or both.

The weed seeds are all typical of cultivated
land. The most numerous were Chenopodium album
which occurred in five samples from JL 100 through
105, yielding ninety-three seeds. Eight seeds of
Polygonum convolvulus, black bindweed, were iden-
tified in samples from JL 100 and 104 and from KL
21. Polygonum aviculare, knot grass, was present as
single seeds in two samples: from JL 105 and KLb
128. Speedwell, Veronica hederaefolia, was present in
two samples: from JL 103 and JL 100 (a total of three
seeds). Goosegrass, Galium aparine, was represented
by a single seed in KLb 126, and dock, Rumex cris-
pus, by a single seed in KLb 129. The samples with
the largest number of weed seeds came from JL;
those from 100, 102, and 103 were composed
entirely of weed seeds and may represent the waste
products of winnowing.

Wild fruit samples include one mineralized
stone of Cornus mas, the cornelian cherry, found in
the wet sieving of ZA 74s, and two carbonized nut-
lets of Pistacia cf. atlantica from KL 21 (sample 55;
and one from a posthole in ZA 64). The carbonized
shell of a wild almond, Prunus amygdalus, was
found in KLb 125, sample 100.
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The full results for each sample are presented in
table 1.2. It is worth remarking that einkorn wheat
and emmer wheat formed the chief components of
twenty and fifteen samples, respectively, whereas
hulled six-row barley formed the chief component
of only one sample. Vetch was the only pulse to
form a chief component of a sample and that was
just in one case. Five samples consisting only of
weed seed may represent the residues of crop pro-
cessing. In two cases, pistachio nutlets formed the
only seeds found in the sample.

Phase 11
(4300-3800 radiocarbon years bc/5200-4600
calendar years BC)

Forty-five seed samples from phase II deposits
yielded 5418 identified seeds and grains (table 1.3).
They were found in KM (eighteen samples) levels
10, and 14 through 20. KL produced fifteen samples
from levels 105, 107, 108, 110, 111, 112, 113, 115, and
117. Two samples came from ZA 52 and 58 (exclud-
ing the samples obtained by wet sieving). Wet siev-
ing produced samples from ZA 51, 52 (three
samples), and 53 through 58.

Samples with specific provenance include those
from postholes in KM 10 (four grains of einkorn and
two grains of emmer wheat) and in ZA 52 (two
grains of emmer wheat and three grains of barley).
Other finds came from hearths in KM 10 (three
grains of einkorn and two vetch seeds) and KM 16
(three seeds of Chenopodium album, fat hen). Eleven
grains of einkorn wheat were found under a pot
from KM 17. From Feature A (dense carbon) in KL
108 came one grain of einkorn, three grains of
emmer, one lentil, and two vetch seeds. Finds of
weed seeds from KM 16 and 17, and from KL levels
106, 107, 111 and 115, suggest that these may be
threshing residues.

Once again, einkorn wheat seems to have been
the principal cereal crop. Some 2443 grains and
eight spikelet forks were identified. Einkorn was
present in thirty-one samples and formed the chief
component of twenty of them (in nine samples it
formed the only component). The spikelet forks
were found only in sample 14 from KL 113,
together with a single einkorn grain. The largest
find was 1458 grains from the wet-sieving sample
from ZA 53 where they were associated with fifty-
one grains of emmer wheat, forty-one grains of club



wheat, ninety-two grains of barley, sixteen lentil
seeds, six vetch seeds, thirteen peas, and one corne-
lian cherry stone.

Three large samples of more than 100 einkorn
grains each came from the wet-sieving samples
from ZA 52, with 221, 130, and 296 grains, respec-
tively. The wet-sieving sample from ZA 54 con-
tained 105 einkorn grains. Seventeen samples
contained more than five grains of einkorn; in four-
teen samples, fewer than five einkorn grains were
present. In twenty samples, einkorn occurs together
with emmer wheat, in one with club wheat, in
twelve with barley, in ten with lentils, in six with
vetch, in five with peas, in one with chick pea, in
four with grape pips, and in one with a cornelian
cherry stone.

Emmer wheat was present in twenty-nine sam-
ples and formed the chief component of twelve of
them. A total of 312 grains were found; in three
cases, it was the only species present. Some sixty
emmer spikelet forks occurred in eight samples: in
five cases without any grains of emmer in the sam-
ple and in two cases just with weed seeds, which
may suggest that they represent crop-cleaning resi-
dues. The largest find of emmer grains was from
ZA 52 (wet sieving), where ninety-four grains were
associated with 296 grains of einkorn, seventy-four
grains of barley, twelve seeds of lentils, nine peas,
and one grape pip. In twenty samples, emmer
occurs with einkorn, in one sample with club
wheat, in fourteen samples with barley, in eleven
samples with lentils, in five samples with vetch, in
six samples with peas, in one sample with chick
pea, in four samples with grape pips, in one case
each with almond and cornelian cherry stone, in
one sample with grass seeds, and in three samples
with weeds: Chenopodium album, Galium aparine,
and Veronica hederaefolia. In only six samples were
more than ten grains of emmer present; in twenty-
one there were ten or fewer.

The only sample to yield seeds of the free-
threshing, dense-headed club wheat, Triticum com-
pactum, with its characteristic small, spherical
grains, was from ZA 53 (wet sieving). Here, seeds
were associated with grains of the hulled einkorn
and emmer wheats, barley, peas, lentils, bitter
vetch, and a cornelian cherry stone. No rachis seg-
ments were found.
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Hulled six-row barley, Hordeum vulgare, was the
other cereal crop found. It occurred in fourteen
samples, yielding 251 grains. In every case, it was
associated with emmer wheat, and in twelve cases
with einkorn. In eight samples, it occurred with
lentils, in three with vetch, in four with peas, in one
with chick pea, in four with grape pips, and in one
with a cornelian cherry stone.

Lentils, Lens esculenta, was the most frequently
found pulse in phase II. A total of 132 seeds were
recovered from eleven samples and were the chief
component of one sample from ZA 56 (wet sieving)
where seventy-two lentils were recovered. This
sample also contained twenty-six grains of einkorn,
forty-five grains of emmer wheat, three barley
grains, one pea, and a goose grass (Galium aparine)
seed. In all the samples, lentils occur with emmer
wheat, in ten cases also with einkorn, and in eight
cases with barley grains. In three samples, they
occur with vetch seeds, in four instances with peas,
and one with chick peas. In three cases, they were
found with grape pips and once with a cornelian
cherry stone. Some thirty-three peas, Pisum sativum
var. arvensis, were found in seven samples; in one
case, they were associated with a single chick pea
(Cicer arietinum) seed. The largest find was thirteen
seeds from the wet-sieving sample from ZA 53,
associated with 1458 grains of einkorn, fifty-one
grains of emmer, forty-one grains of club wheat,
ninety-two barley grains, sixteen lentils, six vetch
seeds, and a cornelian cherry stone. Vetch, Vicia sp.,
occurs in seven samples, with a total of fourteen
seeds.

One of the most interesting phase II samples
consists of 1984 seeds of the common arable weed,
Polygonum aviculare, knot grass, found in KM 17
sample 14 together with 106 seeds of fig, Ficus car-
ica. It is possible that this collection represents
either a hoard made by an insect such as an ant, or
that it is a human refuse deposit. Of the other weed
species present, Chenopodium album was found in
four samples, Polygonum convolvulus in one sample,
Galium aparine in one sample, and Veronica hederae-
folia in two samples.

Besides the single find of 106 fig seeds from KM
17, the pips of wild grapes, Vitis silvestris, in ZA lev-
els 51, 52 (two samples), and 54, all from wet siev-
ing, are perhaps the most interesting fruit find from



this level. As discussed in more detail later, Sitagroi
is one of the few sites where it is possible to trace
the development from wild to cultivated grapes
through time. There are also two finds of wild
almond shells from KL levels 113 and 115. Two Pist-
acia atlantica nutlets were recovered from the wet
sieving of ZA 52, and one stone of Cornus mas, cor-
nelian cherry, was found in the wet sieving of ZA
53 (see table 1.3).

Phase 111
(3800-2700 radiocarbon years bc/4600-3500
calendar years BC)

Some forty-six seed samples were examined from
phase III, and 3621 seeds were identified (table 1.4).
The samples came from MM levels 11, 19 (two sam-
ples), 22, 29, 31, 40, 45, 49, 51, 52, 60, 60b, and 63.
There were also samples from MMd 61 (two sam-
ples), 63, and 68; from ML 110 and 111 (two sam-
ples); from ZA 44 (five samples), 45, 46, 47, 48, 49,
50, and 51; from ZG 15, 16, 25, 30, 31, and 32 (two
samples); and from Z]J 25, 29, 31 (two samples), and
33 (four samples). Two grape pips were found in
column samples from ZB 130R and 131R.

Samples from specific contexts include the con-
tents of pot 24 from ZA 44, which contained one
seed of bitter vetch, and of pot A from MM 52,
which contained six seeds of bitter vetch and five
grains of einkorn. MM 19 feature 8, a wall, yielded
two samples with a total of nineteen einkorn grains,
five emmer grains, and a large vetch seed. Pot A in
MM 22 contained three acorns; pit B in MM 29 con-
tained eighteen acorns, and the hearth in MM 31
held 190 einkorn grains. Feature 5, a pit with very
dark brown soil and carbonized wood (some of
which was taken for radiocarbon dating) in MM 45,
had one grain of einkorn, ten grains of emmer,
three barley grains, one lentil, and three grape pips.

Once again, einkorn wheat was the most numer-
ous cereal crop: 1739 grains were identified in thirty
samples; it formed the major component of seven-
teen samples and was the only species present in
five of them. The largest phase III find of einkorn
grains was from ZA 50 (wet sieving), where 1190
were found together with thirty-six emmer wheat
grains, 123 barley grains, sixteen lentils, twenty
peas, and one grass seed. Einkorn grains were asso-
ciated with emmer wheat in eighteen samples, with
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six-row hulled barley in fourteen samples, with oats
in one case, with lentils in ten samples, with vetch in
seventeen samples, with peas in three samples, with
grass seed in five samples, with the weed Chenopo-
dium album in one case, with grape pips in two cases,
with pistachio nutlets in three samples, and with
cornelian cherry in one case.

Emmer wheat is represented by 190 grains and
nine spikelet forks found in twenty-three samples. It
was the chief component of three samples and the
only species present in one of them. In two cases,
emmer spikelet forks formed the only constituent of
the sample. Emmer grains were associated with
einkorn in eighteen samples, with barley in thirteen,
with oats in one, with lentils in eight, with vetch in
fifteen, with pea in three, with the weed Chenopo-
dium album in one, with grape pips in two, with pis-
tachio nutlets in three, and with cornelian cherry in
one. The largest find was from ZA 44 (wet sieving),
where fifty-six emmer grains were associated with
thirteen einkorn grains, forty-eight hulled six-row
barley grains, four lentils, 256 vetch seeds, three
grape pips, and one pistachio nutlet.

Hulled six-row barley occurred in nineteen
deposits, yielding 266 grains. It formed the major
component of two samples and was the only com-
ponent in one case. Barley grains occurred with
einkorn and emmer wheat fourteen times; in one
case it was associated with oats, in eleven with len-
tils, in thirteen with vetch, in four with peas, in one
with Chenopodium album, in four with grass seed, in
one with a grape pip, and in five samples with
other fruits—three with pistachio, one with corne-
lian cherry, and one with acorn. The largest barley
grain find came from ZA 50 (wet sieving), where
123 were associated with 1190 einkorn grains,
thirty-six emmer grains, sixteen lentils, twenty
peas, and one grass seed. Only one oat grain was
recovered from ZA 49 (wet sieving); it probably
represents a weed. The sample contained fifty-one
einkorn grains, twenty-four emmer grains, six bar-
ley grains, twenty-two lentils, five vetch, five grass
seeds, one Chenopodium album seed, and one corne-
lian cherry stone.

Lentils occurred in twelve samples, with a total
of 112 seeds being identified. In no sample were
they the dominant species. The largest number of
lentils found in a single sample came from ZA 44



(dry sieving), where twenty-eight lentils were
found with twenty-two einkorn grains, five emmer
grains, ten barley grains, 546 seeds of bitter vetch,
and eighteen seeds of grass peas. They were found
in ten samples with einkorn wheat, in eight with
emmer wheat, in eleven with barley, in one with
oats, in nine with bitter vetch, in three with peas, in
four with grass seed, in one with the weed Chenopo-
dium album, in two with grape pips, in three sam-
ples with pistachio, and in one with cornelian
cherry.

Vetch seeds were the most numerous pulses,
with two types noted: the small seeded bitter vetch,
Vicia ervilia, and the larger seeded Vicia sativa. Bitter
vetch was the most numerous, with 1184 seeds
identified, and twenty-four Vicia sativa seeds recov-
ered. Vetch, found in twenty-four samples, formed
the major component of ten and the only constitu-
ent of three samples. It was found in seventeen
samples with einkorn, in fifteen with emmer, in
thirteen with barley grains, in one with oats, in nine
with lentils, in two with peas, and in four with
grass seed. As noted above, bitter vetch was the
only seed found inside specific pots from ZA 44
and MM 52.

Two types of peas were found in four samples:
the small field pea, Pisum sativum var. arvense, and
the larger seeded grass pea, Lathyrus sativus. A total
of twenty-two field peas and twenty-four grass
peas were identified; each type was found in two
separate deposits. The largest field pea find was
twenty seeds from ZA 50 (wet sieving), as detailed
above. The largest grass pea sample was eighteen
seeds found in ZA 44 (dry sieving). In three sam-
ples they were associated with einkorn, in three
with emmer, in all four with barley, in three with
lentils, in two with vetch, and in two with grass
seed.

Apart from thirteen grass seeds found in six
deposits and a single seed of Chenopodium album
from ZA 49 (wet sieving), the phase III seed sam-
ples are notably short of weed seeds.

Of the fruits represented, wild grape pips were
found in samples from ZA 44 (wet sieving) and
MM 45 feature 5. Acorns are present in three sam-
ples: two are the sole contents of pits in MM 22 and
MM 29, and the third was from ZG 32 where four
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acorns were associated with thirteen barley grains.
The other fruits present include three Pistacia atlan-
tica nutlets which occurred in three samples, from
ZA 44, 47, and 48, where they were associated with
einkorn, emmer, barley, lentils, and vetch. In the
first case they are associated with wild grape pips
and in the last case with grass seeds. A single
almond shell was found in MM 11, and a single cor-
nelian cherry stone came from ZA 49 (wet sieving).
For a complete summary of the finds from phase
I1I, see table 1.4.

Phase IV
(2700-2400 radiocarbon years bc/3500-3100
calendar years BC)

A total of forty-four samples containing 63,902
seeds were analyzed from phase IV contexts (table
1.5). The samples came from ZE 7 (four samples), 9
(two samples), 51, 54, 55, 56, and 57 (two samples),
58 (three samples), 59 (two samples), 60, 70 (two
samples), and 76 (contents of pithos included
61,514 seeds). SL 7, 11 (three samples), 12, and 14
(two samples) contained seeds. Other seed finds
came from ZJ 2, 3 (two samples), 6,9, 13, 17, and 19,
MM 34 (pit A); and ZA 26, 28 (two samples), 29
(two samples), and 32 floor 14.

Those found in special contexts include four
acorns in pot 317 from ZE 7, and twenty-five acorns
and two seeds of Polygonum aviculare (knotweed)
found mixed with cockle shells in a pot in SL 11
(which might be the ingredients of some sort of sea-
food soup). The most striking find was of 61,300 bar-
ley grains and 213 acorns found in a pithos (pot 227)
placed inside a larger pithos (pot 226) in ZE 76 (see
volume 1: plate XXXVI, 2, figure 13.8). The site note-
book records that a depression immediately beside
the pithos was filled with a large quantity of acorns;
it goes on to say, “the pithos and its contents and the
acorns were found at the top of the steeply sloping
destruction levels—they had fallen from the higher
levels to the east in the collapse that accompanied
the burning of the house to the east. The burnt
acorns had fallen with them and above them as had
much carbonized wood.” On floor 14 in ZA 32, some
seventy-five barley grains were found mixed with
six grass seeds. The most striking feature of these
seed samples is the large quantities of acorns found,



particularly in ZE 7, 9, 51, 58, 59, and 70; and in ZA
28 and 29. The total number of cereal grains is 634,
whereas the total number of acorns is 1435 (both fig-
ures exclude the exceptional find in the pithos in ZE
76).

Einkorn wheat is found in twelve samples, the
largest find being from ZA 26 where 523 grains
were associated with forty-nine grains of emmer
wheat and ten grass seeds. No other find had more
than four einkorn grains. Emmer wheat is even less
well represented, with the find from ZA 26 being
the largest of the fourteen samples in which it is
present. The sample from ZJ 9 of thirteen grains is
the only other one in which more than ten grains
are present.

In contrast, hulled six-row barley occurs in
eleven samples and is the major component in six of
them. Most of the finds are of carbonized grains, but
a single mineralized grain was found in SL 14. The
most exceptional find came from the pithos in ZE 76;
careful excavation showed that the grain was still in
unthreshed ears when it was deposited in the
pithos. Here the 61,300 barley grains were associ-
ated with 213 acorns and a wild grape pip; it seems
that this was deliberate, as if the acorns were to be
mixed with the barley grains in the preparation of
foodstuffs, possibly bread or soup. It is most likely
that these items were for human food rather than
animal fodder (pigs would be sent to forage for
acorns in the local woodland). It is sometimes the
case that when harvests were poor, acorns were
added to cereal grains to stretch out the flour supply.

Of the pulses, only two lentils were found: a sin-
gle seed in each deposit from ZJ 17 and 19. In the find
from ZJ 17, the seed was associated with a single
grain of emmer wheat and five seeds of bitter vetch;
in the find from ZJ 19, the lentil seed was found with
two grains of einkorn, three grains of emmer, and
two seeds of bitter vetch. Vetch was the only other
pulse crop present. Two samples contained seeds of
the larger seeded Vicia sativa: thirteen seeds were
found in MM 34 pit A, and a single mineralized seed
was found in SL 11, together with forty mineralized
Cornus mas stones. Bitter vetch, Vicia ervilia, occurs in
five samples, with a total of sixteen seeds.

Very few grass seeds and other weeds were
found in samples from this phase. Of the twenty
grass seeds, ten were found in a single sample from
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ZA 26, which otherwise consisted entirely of
einkorn and emmer wheat grains. The only weed
seeds were two of Polygonum aviculare found with
twenty-five acorns and some cockle shells in a pot
from SL 11.

The most interesting finds are those of the
acorn, Quercus sp.: 1648 were found in eighteen dif-
ferent samples. They occurred inside pots in ZE 7
(alone), SL 11 (with two seeds of Polygonum avicu-
lare), and ZE 76 (pithos containing 213 acorns, a
wild grape pip, and 61,300 barley grains). Most of
the finds were of carbonized acorns, possibly
charred when the bitter tannins were extracted.
Mineralized acorns were found in ZE 7 (two sam-
ples), ZE 9, and ZA 28 and 29. In fifteen of the sam-
ples, they occur alone. The largest finds are from ZE
7,9,51,58,59, and 70; and ZA 28 and 29 (table 1.5).

The only other notable fruit found in phase 1V
deposits was the cornelian cherry, Cornus mas,
which was present in three samples. Cornelian
cherry stones were found mineralized in one sam-
ple from SL 11, where forty stones were found with
a single mineralized seed of Vicia sativa, common
vetch. Another sample from the same level in SL
contained seven carbonized cornelian cherry
stones, together with a single einkorn grain and
two grass seeds. The third find was from ZE 7
where a single carbonized cornelian cherry stone
was associated with a single grain of einkorn and
thirty-two acorns.

The overall impression of plant utilization in
phase IV is of a switch from einkorn wheat to bar-
ley as the main cereal, supplemented by a consider-
able number of acorns. Einkorn and, to a lesser
extent, emmer wheats were also present, as were
bitter vetch, common vetch, a few lentils, and some
cornelian cherry stones.

Phase V

(Phase Va 2400-2100 radiocarbon years bc/
3100-2700 calendar years BC

Phase Vb 2100-1800 radiocarbon years bc/
2700-2200 calendar years BC)

The fifty-one seed samples belonging to phase V
contain 12,785 seeds (table 1.6). One sample came
from the Burnt House, PO 158, of phase Va (see vol-
ume 1, chapter 8:190). The other samples attributable



to phase Va came from ZA 16 and 19 (four samples).
Two samples came from the Long House (see volume
1 [C. Renfrew 1986b]:189) found below the Bin Com-
plex in PO/B 33 and PO/D 32 of phase Vb (see vol-
ume 1 [C. Renfrew 1986b]:187). Most of the seed
samples belong to phase Vb and to the Bin Complex
found in the upper levels of squares PN, PO, QN
and QO. One sample from ROc 21 belongs to phase
Vb; other phase V samples came from SL 3 and 5.

PHASE VA. The sample from the Burnt House in PO
158 came from inside oven 2 located in the apsidal
end of the house. The site notebook describes the
soil as being “gritty soil, porous burned daub, with
some charcoal bits.” The oven is shown in volume
1, plates XXX: 1, 2 and in XXX1: 1-4, and its location
is shown on the plans of the Burnt House, in vol-
ume 1: figures 8.10, 8.11. The sample contained
eight grains of einkorn wheat and twenty-seven of
barley. Why the grains came to be inside the oven is
not clear, although einkorn is easier to process after
it has been lightly roasted; this is not necessarily the
case with barley. It is true that all cereal grains are
more palatable after being lightly toasted, before
being ground to flour; and this task might have
been happening when disaster struck the house.

The three samples from Hearth I in ZA 16 con-
tained spikelet forks and grains of einkorn wheat,
grains of emmer and club wheat, barley grains,
small lentils, seeds of bitter vetch and common
vetch, grass seeds of Bromus sterilis type, a goose-
grass seed, grape pips, a juniper fruit, and eight
acorns. It is difficult to imagine how these different
sorts of seeds might have come together. It is quite
possible that they were stray grains and seeds left
on the floor after cooking and had been swept close
to the fire for burning as rubbish.

The sample from ZA 19, which contained 1443
seeds and chaff fragments, appears to have been
mainly residue from crop processing. The large
numbers of spikelet forks of einkorn (495) and rachis
fragments of club wheat (63) and rachis segments of
barley (279), as well as the 367 grass seeds (mainly of
Bromus sterilis and Bromus mollis types), support this
view. The sample also contained sixty-two einkorn
grains, twenty-two emmer grains, fourteen club
wheat grains, eighty barley grains, twenty-two oat
grains, a possible grain of millet, Panicum miliaceum,
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four lentils, two bitter vetch seeds, eleven grape
pips, and twenty-one grape stalks.

Since the phase Va finds came from so few and
particular contexts, it is not possible to give an
overall view of the relative importance of each spe-
cies for this subphase, but just to note their pres-
ence in these levels. They are enumerated in table
1.6 together with the finds from phase Vb.

PHASE VB. Two samples were found associated with
the Long House, which overlaid the Burnt House.
One of them, consisting of fifteen acorns, was
found in PO/B 33. The other, from PO/D 32, was
the contents of pot 1, consisting of two grains of
emmer wheat and an acorn.

The majority of the phase Vb grain samples
came from the Bin Complex. They were found in
PO 8 (six samples), PO 9 (three samples), PO 15
(one sample), QO 7 (three samples), QO 8 (nine
samples), QO 9 (one sample), QN level 6 (two sam-
ples), ON 7 (two samples) and QN 8 (one sample).
Single samples came from PN 6, 7, 8, 21, and 25,
and three samples came from PN 15.

Of the finds from specific contexts in this com-
plex, several deserve special notice. The three sam-
ples from PO 8 bin B give the widest range of
species found in this level: twenty-four grains of
einkorn, one grain of bread wheat, fifteen grains of
barley, one seed of the small broad bean Vicia faba,
thirty-five seeds of bitter vetch, four seeds of Vicia
sativa, four seeds of Euphorbia, 635 seeds of
Polygonum aviculare, fourteen seeds of Polygonum
convolvulus, sixty-nine seeds of fig, and 116 acorns.
Sample 687 from PO 8 appears to have come from
the base of oven C and contained three grains of
emmer wheat. From feature M, a ridge-backed
hearth, in PO 9 came two samples with fifty-five
lentils, seven seeds of bitter vetch, 175 seeds of the
small broad bean Vicia faba, and four acorns. These
features are shown in a plan (figure 1.1) with the
finds detailed in table 1.7.

The clay-lined pit in QO 7 contained disap-
pointingly few seeds—two einkorn grains, three
emmer grains, two barley grains, and two
Polygonum convolvulus seeds—suggesting that the
pit may have been used to store cereals. The bulk of
the QO 8 finds (figure 1.2) were located in the
northeast corner of the square around the crushed



whole pot 9. Samples from this spread of seeds con-
sisted of 7911 seeds of bitter vetch mixed with three
grains of emmer wheat, a single grain of barley, a
single lentil, and four seeds of Polygonum aviculare.
Four associated vessels (all referred to as “pot”)
also contained seeds of bitter vetch: pot 8 (SF 128;
see volume 1: figure 13.20:5, a handled cup), pot 10
(SF 86; volume 1: figure 13.23:3), pot 12 (SF 85; vol-
ume 1: figure 13.24:1), and pot 13 (SF 139; volume 1:
figure 13.24:4). In pot 10, the urn, they were mixed
with twenty-one grains of einkorn, eight grains of
emmer, a single barley grain, and eight grains of
vetch. This find and the associated vessels are
shown in the plan of figure 1.2 with the finds
detailed in table 1.8. Perhaps it would be appropri-
ate to include here the single find from the hearth in
QO 9, which consisted of two grains of einkorn,
twelve grains and a spikelet fork of emmer wheat,
four seeds of bitter vetch, 120 seeds of Polygonum
aviculare, one seed of Brassica sp., and thirty-seven
seeds of fig. It is likely that this material is the
remains of waste from crop cleaning which was
being burnt on the fire.
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The sample from a pit in QN 6 contained a sin-
gle seed of bitter vetch, and the other grain sample
from this level contained two acorns. The two sam-
ples from the same deposit in QN 7 consisted of ten
grains of einkorn, six grains of barley, fourteen len-
tils, five small broad beans, ten seeds of bitter vetch,
and eighty-two acorns. A sample of 123 mineral-
ized acorns, collected by eye, were found in QN 8.

The most interesting finds from PN came from
level 15 where three samples seem to have come
from the same deposit. Together they contained five
grains of einkorn, one grain of emmer, and 721 seeds
of bitter vetch. The single hazelnut found in the
hand of the skeleton in PN 21 probably belongs to a
more recent period, perhaps Iron Age in date.

The overall picture of plant utilization in phase
V shows that einkorn was the most numerous
cereal. It occurred in nineteen samples, which con-
tained 530 spikelet forks and 173 grains. It formed
the major component of three samples, and the
only component in one. The largest find was from
ZA 19, where 495 spikelet forks and sixty-two
grains were associated with twenty-two grains of
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Figure 1.1. Plan of features: the Bin Complex in PO 8.
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Figure 1.2. Plan of seed finds associated with pots in QO 8.



emmer, sixty-three rachis fragments and fourteen
grains of bread wheat, 279 rachis segments and
eighty grains of barley, twenty-two grains of oats, a
possible seed of millet, four lentils, two seeds of bit-
ter vetch, 367 grass seeds, eleven grape pips, and
twenty-one grape stalks (pedicals) typical of culti-
vated vines.

Emmer wheat was present in thirteen samples:
a total of 103 grains and a single spikelet fork were
recovered. It formed the only component of two
samples and the major component of none. The
largest find was forty-three grains from a deposit in
ZA 7 pit 1, which also contained twenty-three
einkorn grains, two barley grains, seven lentils, 340
bitter vetch seeds, seven small broad beans, two
grape pips, and twenty-one acorns. Bread wheat
was represented in three samples, the largest find
being of sixty-three rachis fragments and the four-
teen grains in ZA 19 referred to above; the other
two finds were of single grains from ZA 16 and PO
8 pit B.

Barley was present in fifteen samples, which
contained 279 rachis segments and 141 grains. It
formed the major component of two samples and
was not the only component of any. The largest find
was the 279 rachis segments and eighty grains from
the sample in ZA 19. Oats were present in a single
sample from ZA 19 which contained twenty-two
oat grains associated with spikelet forks and grains
of einkorn, grains of emmer wheat, rachis frag-
ments and grains of bread wheat, rachis segments
and grains of barley, a possible grain of millet, len-
tils, bitter vetch, grass seeds, and grape pips and
stalks.

Pulses are chiefly represented by seeds of bitter
vetch, Vicia ervilia: 9097 seeds were found in
twenty-nine different samples. They form the only
component of seven samples and the major compo-
nent of nine. Another related species is Vicia faba,
the small broad bean, which makes its first appear-
ance in phase V. Some 228 seeds have been attrib-
uted to this species; they always occur in asso-
ciation with bitter vetch. The largest find came from
PO 9 feature M (sample 10), where 175 seeds were
found (including seven bitter vetch, fifty-four len-
tils, and four acorns).
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Grass seeds were found in three samples, total-
ing 372 seeds. The largest find was of 367 seeds
from ZA 19 where they were associated with spike-
let forks and grains of einkorn, grains of emmer,
rachis fragments and grains of bread wheat, rachis
segments and grains of barley, oat grains, a possible
seed of millet, lentils, bitter vetch, and pips and
stalks of grapes. The most common weed seeds
were Polygonum aviculare; some 761 were found in
five samples. The largest quantity, 635 seeds, was
found in pit B in PO 8 (sample 671), associated with
five grains of einkorn, a single barley grain, nine
seeds of Polygonum convolvulus (black bindweed),
and two acorns. Other weed seeds recovered
include one seed of Galium aparine (goosegrass);
fourteen seeds of Polygonum convoloulus (black
bindweed); one Brassica sp. (mustard family) and
one Euphorbia sp.

Grape pips and stalks were found in several
deposits from ZA 7 pit I, level 16 hearth I, and level
19. The largest find was from the latter sample and
consisted of eleven pips and twenty-two stalks, all
indicating the presence of cultivated grapes. Fig
seeds were found in a couple of samples: sixty-nine
in a sample from PO 8, together with four small
broad beans and four bitter vetch, five seeds of black
bindweed, and four seeds of Euphorbia. The other
find was from QO 9, where they occurred with two
grains of einkorn, twelve grains and a spikelet fork
of emmer, four bitter vetch, 120 Polygonum aviculare,
and a single Brassica seed. A single juniper fruit was
found associated with the hearth in ZA 16, and a
hazelnut came from the later grave in PN 21 (possi-
bly Iron Age or later), where it was found in the
hand of the skeleton.

Most notable are the finds of acorns, Quercus
sp., which occur in nineteen of the samples, yield-
ing 726 acorns. In thirteen samples they are the only
species present. Two large finds were of 123 miner-
alized acorns found alone in QN 8, and 129 from
PO 8 (sample 678). It is interesting to compare their
presence with that of vetch, which occurred in
twenty-nine samples. No vetch was found in four-
teen of the acorn samples; they occur together in
only four samples. In twenty-four of the vetch sam-
ples, no acorns were present.



Relationship of Prehistoric Farming at Sitagroi
to Other Paleoethnobotanical Evidence for
Early Agriculture in Northern Greece and the
Southern Balkans

PREHISTORIC FARMING AT SITAGROI. The samples
from Sitagroi vary widely in the number of seeds
they contain, with the greater proportion of them
having fewer than 100 seeds. Table 1.9 presents the
frequency distribution of seed sample size by phase.

Samples consisting of more than 100 seeds are
more numerous in phase V (thirteen) than in any
other phase, with the smallest number (two) found
in phase I. Since the preservation of the seeds is by
no means random, it is difficult to get an idea of the
relative importance of the different species in each
phase. Indeed, in discussing the samples, the pres-
ence of a species must be treated as more important
than its absence. This can clearly be seen in the fol-
lowing discussion of the larger seed samples: some
species that are present in the smaller samples are
not represented in the larger ones. Nonetheless, it
seems sensible to use these larger samples to indi-
cate the relative importance of the different species
found in each phase. The actual figures for the com-
position of each sample of more than 100 seeds are
given in table 1.10.

It is interesting to see that, with the single
exception of an almond stone from phase I in Klb
and another in phase III (MM level), all other spe-
cies found on the site are represented in these larger
samples. The results can be conveniently summa-
rized by calculating for each phase the number of
samples in which a species is present, and the num-
ber of samples in which it forms the major compo-
nent (see the numbers shown in parentheses in
table 1.11). The presence and dominance of species
by phase in samples over 100 grains and seeds are
presented in table 1.11.

Table 1.11 clearly shows that einkorn, Triticum
monococcum, was the chief species of wheat grown
in all phases, and it formed the chief component of
two samples in phase I, five in phase II, four in
phase III, and two in phase IV. Emmer wheat, Triti-
cum dicoccum, was also present in all phases but did
not form the chief component of any of these larger
samples in any phase. Bread/club wheat, Triticum
aestivum/Triticum compactum, was present only in
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single samples in phases II and V and did not form
a major component in either. Of the other cereals
found, only hulled six-row barley, Hordeum vulgare,
appears to have been important: it is present in the
larger samples from phase II (six samples), phase
III (six samples), phase IV (two samples, being the
major component of one of them), and phase V (a
single large sample). Barley is also present in a
number of the smaller samples from phase I. Oats,
Avena sp., and broomcorn millet, Panicum milia-
ceum, are present in single large samples from
phase V as well as one in phase III. The pulse crops
are represented by lentils, vetches, and peas. The
lentils, Lens esculenta, are present in six large sam-
ples in phase II, forming the major component of
one of them. (They are present only in a single
small sample from phase I.) They are also found in
six large samples in phase III, one in phase IV, and
three in phase V.

The vetches, Vicia ervilia (bitter vetch) and Vicia
sativa (common vetch), are present in the large sam-
ples from phase II onward (table 1.11), although
they do occur in the small samples from phase L. In
phase II, they occur in two large samples; in phase
III in five samples, forming the major component of
three of them; in phase IV in a single large sample;
and in phase V in ten large samples, forming the
major component of eight of them. Peas, Pisum sati-
vum var. arvense and Lathyrus sativus, are found in
five large samples from phase II and three large
samples from phase III, but are not a major compo-
nent of any of them. They also occur in small num-
bers in the small samples from phase I but not at all
in phases IV and V. Grass seeds are found in one
large sample from phase I, in four large samples
from phase III, and in two large samples from phase
IV; they probably represent weeds growing in the
crops. Other weeds include knotgrass, Polygonum
aviculare; black bindweed, Polygonum convolvulus; fat
hen, Chenopodium album; and goose grass, Galium
aparine. All of these occur in the larger samples: in
phase II. Galium aparine occurs in one sample and
Polygonum aviculare in another, of which it is the
chief component. In phase III, Chenopodium album
occurs in one large sample, and in phase V Poly-
gonum aviculare occurs in four samples, in two of
which it is the chief component. In two of these sam-
ples, it is associated with Polygonum convolvulus. In



addition to these weed species, seeds of speedwell,
Veronica hederaefolia, and dock, Rumex crispus, were
found in the smaller samples from phase I.

Grapes occur in the large samples (see table
1.10) from phases II, III, and IV (wild grape pips); in
phase V, cultivated vines are also represented.
Acorns, Quercus sp., occur in phases IV and V: they
are present in seven large samples in phase 1V,
forming the major component of six of them. In
phase V, they are present in six samples forming the
major component of three of them. Other fruits are
found in phases II, III, and V: figs, Ficus carica; pista-
chio, Pistacia atlantica; and cornelian cherries, Cor-
nus mas, are represented. Cornus mas is also present
in phase IV in three of the smaller samples.

PREHISTORIC FARMING IN THE DRAMA REGION AND
BEYOND. A comparison of seeds from prehistoric
sites in Greece and southeast Europe with seeds
recovered from Sitagroi is shown in tables 1.12
through 1.24. The finds from the comparison sites
listed in these tables were recovered in different
ways. Those dug before the 1960s did not use flota-
tion to recover the seeds. The most recent excava-
tions practiced flotation by hand or machine. In
some cases, mineralized seeds were found (which
do not float) and were recovered by eye/hand; in a
few cases, grain impressions were in pottery, or sil-
ica skeletons of seeds occurred in mud daub.

The seed finds can be compared with those from
other contemporary sites in east Macedonia. Seeds
have been reported from Arkadikos, Drama (con-
temporary with Sitagroi I/1I) (Valamoti 1998); Dikili
Tash near Philippi (contemporary with phases III
and IV at Sitagroi; the finds are summarized in
appendix 1.1.1); Dhimitra in the Serres Basin (con-
temporary with phases III and IV at Sitagroi) (J. M.
Renfrew 1997); Archontiko (contemporary with
phase V at Sitagroi) (Valamoti 1997a); and Kastanas
(Kroll 1991). The finds are compared in tables 1.12
through 1.18.

The close correspondence between the finds
from the two middle Neolithic sites in the plain of
Drama is interesting and not surprising. It is useful
to have more than one site from a period in a region
because the finds, where they differ, complement
the range of species known. In this case, the finds
from Arkadikos show that grass peas and flax were
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being cultivated, and Pistacia terebinthus and black-
berries were being collected, whereas at Sitagroi,
field peas and chickpeas were also being grown,
and Pistacia atlantica nutlets, wild grapes, and wild
almonds were being collected (table 1.12).

Of all the finds from these Late Neolithic sam-
ples, by far the most interesting are the grape pips.
In this period we see in these northern Greek sites
the first appearance of pips and fruit stalks from
cultivated grapes, as well as pips from wild grapes.
This find suggests that local wild grapes may have
been coming into cultivation in this area at this
time. The finds from Dhimitra show the best evi-
dence for domestication (J. M. Renfrew 1995, 1997).
The wild grape pips tend to be short, rounded, and
squat in shape with short stalks and V-shaped
grooves on the ventral side, whereas the cultivated
grapes have elongated, pear-shaped pips with
longer stalks and grooves running parallel to the
ventral ridge. This difference can be better under-
stood by comparing the measurements presented
in tables 1.14-1.17.

The domestication of wild grapes, Vitis silves-
tris, to the cultivated Vitis viniferea appears to have
taken place first in the area between the Caspian
and the Black seas where wild grapes still grow
abundantly. Early evidence of wine has been found
in the residues in amphorae at Godin Tepe, Iraq,
dating from around 3500 BC, suggesting that there
may have been local domestication of wild grapes.
These grapes were present from phase II (figure 1.3)
and from phase III (figure 1.4) at Sitagroi, but the
characteristic form of pips of cultivated grapes first
appears in phase IV (figure 1.5) and together with
fruit stalks (pedicals) in phase V (see table 1.6): the
wild grapes have very robust stalks that do not
fracture when a grape is removed from the bunch.
This factor would put the appearance of domesti-
cated grapes here at around 2400-1000 radiocarbon
years bc/3100-2200 in calendar years BC. The finds
from Dhimitra (J. M. Renfrew 1997) of cultivated
grapes predate the finds from Sitagroi, as do those
from Dikili Tash, being contemporary with Sitagroi
III/1V, 3800-2400 bc radiocarbon years/4,600-3,100
calendar years BC. The grape pips from Sitagroi II
through V are shown in figures 1.3 through 1.5,
respectively.



Of the other late Neolithic finds at Sitagroi III,
einkorn wheat was the principal cereal grown; at
Dhimitra emmer wheat was the most common
cereal, whereas in Sitagroi IV and at Dikili Tash,
hulled six-row barley formed the principal cereal
crop. The find of bread wheat from Dhimitra is also
notable. The oat grains found at Sitagroi III and
Dhimitra seem to represent weeds in the cereal
crops rather than a crop in its own right. The pulse
crops are represented by lentils at all three sites: at
Sitagroi IIl they were fairly frequent (found in
twelve samples), but only two seeds were found in
Sitagroi IV; they occur in eleven samples at Dikili
Tash and in twenty-one samples at Dhimitra. At all
three sites they are less frequent than bitter vetch.
Bitter vetch was particularly frequent in Sitagroi III,
1184 seeds being found in twenty-four samples; in
Sitagroi IV, it occurs in only eight samples; at Dhim-
itra, too, it was by far the most numerous pulse,
with 498 seeds being found in thirty-three samples.
Some 1960 seeds were recovered from eleven sam-
ples at Dikili Tash. At Sitagroi III, six samples also
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Figure 1.3. The grape pips from Sitagroi phase II in dorsal and
ventral views: (a) ZA 51s; (b) ZA 51s; (c) ZA 52s; (d) ZA 52s; (e)
ZA 54s; (f) ZA 52s; (g) ZA alpha, column sample.
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contained the larger seeds of Vicia sativa, and this
species was also found in two samples from Sita-
groi IV; it does not occur at the other sites. Field
peas were found in Sitagroi III and at Dikili Tash
but in very small numbers. The large-seeded grass
peas, Lathyrus sativus and red vetchling, Lathyrus
cicera, were found at all three sites and were clearly
more important than field peas.

Apart from grapes, a wide range of fruits was
collected. Present at Dikili Tash were figs, the small,
round, wild pears, Pyrus amygdaliformis, and acorns.
At Sitagroi, cornelian cherries, wild almonds, and
Pistacia atlantica nutlets were found in addition to
large quantities of acorns from 18 samples in Sita-
groi IV. It has been suggested that these items may
represent “famine food” collected to supplement
poor harvests. Cornelian cherries and Pistacia tere-
binthus nutlets were collected at Dhimitra as well.

g
dorsal

ventral

ventral

dorsal

Figure 1.4. The grape pips from Sitagroi phase III in dorsal and
ventral views: (a) ZA 45s; (b) ZA 45s; (c) MM 45; (d) ZA 48s; (e)
ZA 48s; (f) ZA 48s; (g) ZB 131R, column sample; (h) ZB 130r,
column sample; (i) ZA 49s.



The Early Bronze Age finds from Sitagroi V are
compared in table 1.18 with those from Archontiko
(Valamoti 1997a) and Kastanas (Kroll 1983, 1984) in
northern Greece. New species appearing for the first
time in the Early Bronze Age in north Greece include
spelt wheat (not present at Sitagroi V where the
hexaploid wheats are represented by the free-thresh-
ing bread and club wheats) and the small Vicia faba
beans. The chief cereal at Sitagroi V continues to be
einkorn wheat, closely followed by barley. Bitter
vetch continues to be important at Sitagroi, with
9097 seeds found in twenty-nine samples. Acorns
are also present in quantity in nineteen samples.

JANE M. RENFREW

Cultivated and wild grapes are present at these
Early Bronze Age sites, as they were throughout
Greece at this time (J. M. Renfrew 1995).

Tables 1.19 through 1.24 compare the paleoeth-
nobotany of Sitagroi with the major contemporary
seed finds from the rest of Neolithic and Early
Bronze Age Greece, and with paleoethnobotanical
finds from Bulgaria and the former Yugoslavia in
the southern Balkans.

It is notable that the importance of einkorn as
the major Neolithic wheat crop at Sitagroi corre-
sponds to its importance at other Neolithic sites
such as Toumba Balomenou (Sarpaki 1995), whereas

dorsal ventral dorsal ventral
0 2cm

Figure 1.5. The cultivated grape pips from Sitagroi phases IV and V in dorsal
and ventral views: (a) ZA 7, pit 1; (b) ZA 7, pit 1; (c) ZA 19, sample §; (d) fruit
stalks; (e) ZE 76, center of pithos (phase IV); (f) ZA 16, hearth 1; (g) ZA 19, sam-
ple 8; (h) ZA 19, sample §; (i) ZA 19, sample 8; (j) ZA 16, hearth 1; (k) ZA 16,
hearth 1; (1) ZA 16, hearth 1; (m) ZA 16, hearth 1.



Sesklo and other sites in Thessaly have a preponder-
ance of emmer wheat during the Neolithic (J. M.
Renfrew 1966). Emmer wheat at Sitagroi was
present in all phases but does not appear to have
been a dominant crop. The finds of hexaploid
bread/club wheat in phases I, II, and V are interest-
ing. Comparable finds from Dhimitra, Servia, and
Kalythies suggest that bread wheat was being
grown to a small extent in Neolithic Greece. The
appearance of the hulled hexaploid, Triticum spelta,
in the Early Bronze Age at Archontiko and Kastanas,
as well as the free-threshing bread/club wheat at
Tiryns, shows that hexaploid wheats were playing a
role in the crop spectrum in the Early Bronze Age of
Greece. In the former Yugoslavia, free-threshing
hexaploid wheats are known from Vinca culture lev-
els at Obre II, Butmir, and Medvednjak, and they
occur in Veselinovo culture levels in Bulgaria at
Kazanluk and in the subsequent Gumelnitsa culture
levels at Bikovo and Unatcité.

All barley from Sitagroi is of the hulled six-row
variety. No two-row barley grains were found,
although they are known from other Neolithic sites
in Greece.

The pulse crops are represented by lentils (found
in all phases and found widely at other Greek
Neolithic sites) and bitter vetch, which appears to
have become increasingly important from phase III
onward, with considerable amounts being recov-
ered from phase V. Bitter vetch seems to have been
widely important in the late Neolithic of Greece. It
does not appear in Vinca culture sites, but is found
in Bulgaria at four sites from the Veselinovo period
and at seven sites of the Gumelnitsa culture.

Field peas and grass peas, found in smaller quan-
tities at Sitagroi, are known from many middle and
late Neolithic sites in Greece. Field peas are also
found in Vinca culture sites and at a few contempo-
rary sites in Bulgaria. It is interesting that they do not
occur in the Early Bronze Age phase V at Sitagroi;
instead, in these levels we find the small broad beans,
Vicia faba, in a number of samples. This species, with
finds at Sesklo and Dhimini, appears to have come
into cultivation in Thessaly in the Late Neolithic and
was widely grown in the Early Bronze Age.

The grape pip finds were discussed above. The
widespread finds of wild grape pips at Neolithic
sites in Greece is worth noting. Neither wild nor
cultivated grapes appear to have been collected or
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grown farther north in the Balkans at this time. Figs
were present at a number of Neolithic and Early
Bronze Age sites in Greece, but only at Kazanluk II
in the Balkans. Cornelian cherries seem to be typi-
cal of northern Greek Neolithic and Early Bronze
Age sites, and also occur at Vin¢a and in Veselinovo
levels at Kazanluk. The nutlets of Pistacia atlantica
and P. terebinthus are often found at Neolithic sites
in Greece and the eastern Mediterranean. Wild
almonds occur in phases I and III; they also occur at
a number of contemporary sites in Thessaly, Franch-
thi in the Argolid, and Knossos in Crete. The
extraordinary finds of quantities of acorns in
phases IV and V at Sitagroi suggest that crops may
have failed and that acorns may have been gath-
ered and processed to supplement cereals. Acorns
are found at other Neolithic and Bronze Age sites in
Greece, the former Yugoslavia, and Bulgaria.

Thus, the sequence of exploited plants at Sita-
groi fits in well with finds from other sites in Greece
and the southern Balkans. There is no evidence to
suggest that the inhabitants of prehistoric Sitagroi
practiced irrigation. Not all crops or fruits known
from the adjacent areas were found at Sitagroi.
Notable among these absences are flax, Linum usi-
tatissinum, found at Arkadikos, and the small fruits
of the wild pear, Pyrus amygdaliformis, so common
at Dikili Tash. By taking a wide range of samples
from different contexts in each phase, it seems
likely that the picture obtained for the development
of agriculture at Sitagroi is likely to be fairly com-
prehensive, given the nonrandom preservation of
the seeds by carbonization. What is certain is that
the alluvial plain on which Sitagroi stands sup-
ported a wide variety of cereals and pulses, while
the surrounding hillsides provided wild fruits and
nuts to supplement the cultivated crops.

Table 1.1. The Number of Seed Samples and the
Total Number of Seeds Identified from Each
Phase

Phase No. of seed samples Total no. of seeds
I 47 1,268

I 45 5,418

III 46 3,621

v 43 63,902*

v 51 12,785

* A single sample from phase IV contained 61,513 seeds.
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Table 1.2. Phase I Seeds

g 0
%éQQ & Q"'% & & b\oo S N & & ) & 'y
& & /& s g & & ¥ S S S SF $ & & $s¢ &
of A SR F RF ST NS RE S S RS S o <0
Sample 49 1
2 KL 21 Feature B 1 5 sp. fks. 2 4 1 5 29
37
6 KL 21 Sample 39 7 1sp. fk. 2 2 1 1PC. 51
54
7 KL 21 Sample 40 14 1sp. fk. 1 3 1 74
13 KL 21 Sample 55 1P atl. 1
15 JL 21 Contents of pit 91 | 523 49 10 582
17 ML 24 Sample 36 1 1
24 JL 20 Pit dug into JL 21 5 1 6
50 JL 20 Pit dug into JL 21 1 1
51 JL 20 Sample 106 3 14 17
58 ZA 60 Sample 50 3 3
73 ZA 64 Posthole 1P atl. 1
Part of
85 ML 42 Sample 121 one ear 1
91 ZA 76 Sample 72 1 8 9
114 | zA 74s (M.S) 3 1 4
120 | zA 63 (M.S.) 5 3 1 9
125 ZA 63 Wet sieve 21 6 1 1 29
126 ZA 67 Wet sieve 163 163
137 ML 42 Sample 119 2 2
138 ML 42 Sample 112 1sp. fk 1
(from oven)
139 ML 39 Sample 108 2 sp. fks. 9 11
160 JL 104 Sample 22 1 3 7PC. 1
124 JL 21 Contents of pit 6 3 9
136 JL 21 Contents of pit 4 1 1 6
161 JL 105 Sample 24 1 1
162 JL 104 Sample 19 ) b)
166 JL 103 Sample 15 18 18
167 JL 102 Sample 10 3 3
168 JL 100 Sample 2 72 72
170 JL 102 Sample 13 7 sp. fks. 1 1 9
183 JL 105 2 3 5
189 ZA 66 Wet sieve 29 8 37
190 ZA 65 Wet sieve 28 2 3 33
211 KLb 128 Sample 104 1 2 1 4
213 KLb 126 Sample 102 1 4 1 1 7
214 | KLb 125 Sample 99 B 8
215 KLb 124 Sample 97 1 1
216 KLb 129 Sample 106 1 1
217 KL 10 Pot contents 1 1
225 | KLb 125 Sample 100 1 1 1 wild almond 3
228 KLb 121 Sample 95 7 1 1 9
267 KLb 135 Sample 125 1 1
268 KLb 142 1 2 1 4
269 KLb 140 Sample 143 1 12 13
271 KLb 132 Sample 115 3 3
273 KLb 139 5] 5
283 KLb 145 Sample 162 2 2
284 KLb 143 Sample 155 4 1 2 7
Grand total for all samples 848 239 1 22 2 1 19 2 2 20 108 1 3 1268
Number of samples present 30 27 1 7 1 1 9 2 2 4 10 1 4
No. of samples in which it is the major component 20 15 0 1 0 0 1 0 0 0 5 0 2
*The 47 samples with 1268 grains and seeds identified came from squares KL, ML, JL, ZA, KLb.
Key: P.atl.  Pistacia atlantica PC.  Polygonum convolvulus sp. fk.  spikelet fork M. S. Mineralized seed
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Table 1.3. Phase II Seeds

¥ Y
&Q 2 & o
F E S RS S s S SESE S S
& & ) & 6& & & & & & & & & % & &
o S & < < Y S < a3 G o &
Sample 6 1large 5
23 KM 10 | ? hearth 3 1 small
Sample 7 6
29 KM 10 | from posthole 4 2
42 KM 18 9 3
43 KM 17 | Sample 11 9
Sample 37 5
44 ZA 52 2 3
Sample 16 1
45 KM 17 11
46 KM 17 | Sample 12 7 7
59 KM 16 | Sample 10 1 2 3
60 KM 17 | Sample 14 1984 PA. 106 fig 2090
61 KM 14 | Sample 8 9 1 1 11
81 ZA 58 | Wetsieve 17 10 1 1 29
3 sp.fks. 7
103 KM 19 | Sample 29 1 2 grains 1MS.
104 KM 19 | Sample 28 2 1 3
105 KM 20 | Sample 32 10 10
106 KM 19 | Sample 27 1 1
109 ZA 51 | Wet sieve 41 28 7 7 2 85
110 ZA 52 | Wet sieve 221 30 31 15 1 6 4 308
1 chick pea 139
111 ZA 54 | Wet sieve 105 10 17 & 2 1
112 ZA 55 | Wet sieve 34 1 1 36
13 ZA 57 | Wet sieve 31MS. 4 B 3 41
115 ZA 52 | Wet sieve 130 2 13 1 146
127 ZA 58 10 2 3 15
140 KM 20 | Sample 35 1 1 2
141 KL 108 | Feature A 1 3 1 2 7
1sp.fk 4
142 KL 112 | Sample 43 2 1
144 KL 110 1 5 4
146 ZA 56 | Wet sieve 26 45 3 72 1 1GA. 148
148 KL 105 1 1
149 KL 105 1 1PC. 2
Sample 13 3
150 KM 16 | hearth 3CA.
8 sp.fks. 9
151 KL 113 | Sample 14 1
2 sp.fks. 22
152 KM 19 | Sample 26 6 14
153 ZA 53 | Wet sieve 1458 51 41 92 16 6 13 1CM. 1678
154 KM 18 | Sample 22 2 2
155 KL 113 1 1 wild almond 2
156 KL 108 | Sample 15 1 1 1 3
157 KL 107 7 sp.fks. 7
4CA. 8
158 KL 111 | Sample 29 3 sp.fks. 1VH.
159 KL 106 | Sample 5 5V.H. 5
164 KL 115 | Sample 63 29 sp.fks. 2 2CA. 33
169 KM 20 | Sample 35 1 1
173 KL 117 | Sample 80 1 7 sp.fks. 8
177 KL 117 | Sample 79 1 1CA. 2
178 KL 115 | Sample 75 8 sp.fks. 1 almond 9
191 ZA 52 | Wet sieve 296 94 74 12 9 1 2 P. alt. 488
106 fig
1CM.
8 sp.fks. 60 sp. fks. 33 2 almond
Total for all samples 2443 grains| 312 grains 41 251 142 14 1 chick pea 2 2002 8 2 P. alt. 5418
Number of samples present 31 29 1 14 11 7 7 1 8 4 5
No. of samples in which it is the major component 20 12 0 1 1 1 0 1 5 0 0
No. of samples in which it is the only component 10 3 0 0 0 1 0 0 2 0 0
*The 45 samples with 5418 seeds were identified
from squares KL, KM, ZA, and JL.
Key
M. Mineralized seed G.A. Galium aparine V.H. Veronica hederaefolia P.alt.  Pistacia altlantica
PA. Polygonum aviculare P.C. Polygonum convolvulus C.M. Cornus mas sp. fks.  Spikelet forks
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Table 1.4. Phase III Seeds

> &
> ) @ 3 $ & Ao o © & ©
»° & & @ NS & ) & > X ® & /& K J & >
&/ S S LSS SN S RE S/ S S
8 MM 1 Sample 4 1 almond 1
Contents of
34 MM 22 Pot A 3 3
49 MM 29 Pit B 18 18
6 V. sat.
52 ZA 44 Wet sieve 13 56 48 4 250 V. erv. 3 1P atl. 381
5V. sat.
53 ZA 47 Dry sieve 22 3 3 6 33 V.erv. 1P atl. 73
4 V. sat.
55 ZA 48 Wet sieve 41 13 14 21 15 V. erv. 2 1P atl. 111
Sample 21
65 MM 31 Hearth 190 190
71 MM 40 Sample 29 1 1 2
78 ZA 44 Wet sieve 2 2 15 19
87 MM 51 Sample 49 2 2
88 MM 19 Wall 7 3 10
89 ML 111 Sample 9 3V.erv. 1 4
92 MM 19 E.8 Wall 12 2 1V.sat. 15
128 ZA 51 Wet sieve 13 5 18
130 ZA 49 Wet sieve 51l 24 6 1 22 5 Verv. 5] 1CA. 1C. mas 116
129 ZA 48 Wet sieve 23 2 2 2V.erv. 29
132 ZA 45 Dry sieve 14 10 8 237 V. erv. 6 Lath. 3 278
131 ZA 50 Wet sieve 1190 36 123 16 20 1 1386
133 ZA 44 Dry sieve 22 5 10 28 546 V. erv. | 18 Lath. 629
134 ZA 46 2 2 10 V. erv. 14
135 ML 110 12 2 1 3 2 V.erv. 20
163 ML 111 Sample 7 1 2 2 5
171 MM 52 Pot A 5 6V.erv. 1
172 MM 49 Sample 44 2 2
227 ZA 44 Pot 24 1V.erv 1
232 MMd 61 Sample 7 23 4 27
3 sp. fks.
235 ZG 32 Sample 34 1 1 grain 1Verv. 6
238 MMd 68 Sample 22 6 1 1 8
239 zG 25 Sample 24 4 sp. fks. 4
1sp. fk.
240 zG 30 Sample 31 4 1
241 MMb 61 Sample 9 15 1 1 17
1sp. fk.
242 MM 60 Sample 4 34 4 39
253 zG 32 Sample 35 13 4 17
254 zG 15 Sample 12 1V.erv. 1
2 V.sat.
255) Z] 29 Sample 47 13 1 1V.erv. 17
256 ZG 16 Sample 16 1 1
257 MM 45 Feature 5 1 10 3 1 3 18
270 zG 31 Sample 32 1V.erv. 1
274 ZJ 23 Sample 41 ] 7 V. erv. 10
275 V4] 33 Sample 54 4 4
278 V4| 31 Sample 51 2 1 1V.erv. 4
280 MM 60b Sample 2 13 4 1V.erv. 18
281 MM 63 Sample 18 1 1
282 MMd 63 Sample 13 2 2
6 V. sat.
285 ZA 44 12 14 8 44 V.erv 84
286 7] 31 Sample 50 2 1V.erv. 3
1 almond
9 sp. fks. 24 V. sat. 22 Pis 3P atl
Total for all samples 1739|190 grains| 266 1 112 1184 V.erv. | 24 Lath 13 1 6 25 [1C.mas 3621
Number of samples present 30 23 19 1 12 24 4 6 1 2 3 5
Number of samples in which it is
the major component 17 3 2 0 0 10 0 0 0 0 0 0
Number of samples in which it is
the only component 5 1 1 0 0 3 0 0 0 0 2 |lalmond
*The 46 samples with 3621 seeds identified came from squares ML, MM, ZA, ZG, and ZJ.
Key
V. sat. Vicia sativa Lath. Lathyrus sativus C.mas.  Cornus mas Pis. Pisum sativum var arvense
V.erv. Vicia ervilia P. atl. Pistacia atlantica CA. Chenopodium album sp. fks.  Spikelet forks
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Table 1.5. Phase IV Seeds

Q\Q/
< A )
il & 5 & & ¢ & ¥ X & ¥ S &
& S G E S S ES S S
27 ZE 7 1 32 1C. mas 34
Seeds inside
30 ZE 7 pot 317 4 4
31 ZE 7 Sample 316 140 140
32 ZE 7 26 26
38 ZE 9 Sample 8 55 55
54 ZE 9 Sample 9 4 9 1 14
62 MM 34 13 V. sat. 13
76 SL 7 Sample 13 2 2 V.erv. 4
79 SL 1 Sample 29 1V.sat. 40 C. mas 41
90 SL 1 Sample 24 1 2 7 C. mas 10
93 SL 12 Sample 26 1 1
101 SL 14 Sample 41 1 1
118 SI 14 Sample 26 14 14
175 ZE 57 Sample 23 3 1 4
179 ZE 60 Sample 36 4 1 5
180 ZE 58 Sample 26 2 1 24 27
181 ZE 58 Sample 25 4 78 82
182 ZE 56 Sample 21 2 2
185 ZE 57 Sample 24 4 4
231 SL 1 Contents of pot 2PA. 25 27
2 sp. fks.
234 7] B Sample 4 1 3
236 7] 3 Sample 5 1 1 1 3
237 Z] 6 Sample 9 1 1
Contents
244 ZE 76 of pithos 61300 213 1 grape 61,514
246 ZE 70 106 106
249 ZE 70 104 104
259 ZE 51 100 100
258 Z] 13 Sample 18 1 1V.erv. 2
260 ZE 55 Sample 7 1 1 2
261 ZE 54 Sample 8 3 26 29
262 ZE 59 1 1
263 ZE 59 253 253
3 ZA 32 Floor 14 75 6 81
16 ZA 26 Sample 11 523 49 10 582
19 ZA 28 Sample 13 40 40
21 ZA 29 Sample 14 18 18
117 ZA 29 Sample 25 28 28
250 ZA 28 416 416
265 Z] 19 Sample 32 2 3 1 2 Verv. 8
266 7] 17 1 1 5V.erv. 7
272 ZE 58 Sample 27 72 72
277 7] 2 Sample 36 6 Veerv. 6
279 Z] 9 Sample 13 4 13 1 18
1 grape

Total for all samples 552 82 61517 2 31 20 2PA. 1648 47 C.mas | 63,902

No. of samples present 12 14 1 2 8 4 1 18 3

No. of samples in which it is the major component 5 2 6 1 1 0 0 1 2

No. of samples in which it is the only component 2 1 0 0 1 0 0 17

*The 44 Samples contained 63,881 seeds came from squares ZE, MM, SL, Z]J, and ZA.

Key

PA. Polygonum aviculare V.sat.  Vicia sativa V.erv. Vicia ervilia sp.fk.  Spikelet fork
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Table 1.6. Phase V Seeds
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Q¥ Ry
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35 PO 8 Sample 678 129 129
36 PO 8d 4 4
37 PO 8 18 18
38 SL 5 Sample 12 1 2 3
39 PO 7 3 1V.erv. 4
1V. faba
41 PO 8 PitB 19 1 14 31V.erv. 114 180
4 large V. 5PC.
47 PO 8 Sample 688 4V.erv. 4 Euph 69 fig 85
48 QO 7 Sample 662 1 2 3
56 PO 8 Sample 687 3 3
57 QO 7 Sample 664 1 3 2PC. 6
63 ON 7 Sample 9 63 63
64 SL 3 6 6
66 ON 6 Sample 6 1V.erv. 1
67 PN 6 Sample 3 1 1
5V. faba
68 ON 7 Sample 9 10 6 14 10 V. erv 29 74
1V. faba
69 QO 7 Sample 5 2 3 3 9
635 PA.
70 PO 8 Sample 671 5 1 9PC. 2 652
72 QN 6 Sample 2 2 2
27 V. faba
74 QO 8 9 28 V. erv. 64
75 PN 7 Sample 5 1 4 V. erv. 5
77 PO 9 Sample 8 1 7 V.erv. 8
80 PN 8 Sample 10 84 84
82 QO 8 Sample 20 411 V. erv. 411
83 QO 8 Sample 24 1 1 1500 V. erv. 1502
84 QO 8 Sample 25 3 2000 V. erv. 3PA. 2006
86 QO 8 Sample 26 4000 V. erv. 1PA. 4001
94 PN 15 Sample 16 530 V. erv. 530
Sample 13 1sp. fk. 120 PA.
95 QO 9 Hearth 2 12 4V.erv. 1 Brass. 37 fig 176
96 PN 25 Layer 25 77 77
19 V. faba
97 PO 15 | Layer 19 2 7 V.erv. 28
98 PN 15 Sample 17 1 1 61 V. erv. 63
99 PN 15 Sample 15 4 130 V. erv. 134
100 QO 8 In pot 10 21 8 1 8 V.erv. 38
102 QN 8 Sample 17 123 123
107 PO 9 Sample 10 54 175 V. faba 4 233
In hand of
108 PN 21 skeleton hazelnut 1
22 ZA 16 Hearth 1 8 8
4 grass
1 ZA 16 Hearth 1 35 sp. fks. 14 1V.erv 1GA. 2 55
Sample not
4 ZA 16 Hearth 1 * * * * * * * * 1 juniper counted
1495 sp. fks. 63 rachis | 279 rachis 11 pips
5 ZA 19 Sample 8 62 grains 22 14 grain 80 22 1 4 2V.erv. 367 grass | 21 stalks 1443
9 ZA 7 Pit1 23 43 2 7 340 V. erv. 2 21 447
20 ZA 5 Sample 3 18 18
22 ZA 16 Hearth 1 8 8
Contents
222 ZA 3 of pot 2 1 1V.erv. 4
174 [PO/B 33 Layer 21 15 15
184 | ROc 21 Sample 23 2 2 4
Contents
218 PN 6 of pot 44 2 2
Contents
219 | POd 32 of pot 1 2 1 3
Contents
220 QO 8 of pot 14 11 V.erv. 1
Contents
221 QO 8 of pot 13 2V.erv. 2
Contents
226 PO 9 of pot SF 100 1V.erv. 1
Contents
230 QO 8 of pot 8 2V.erv. 2
247 PO 158 8 27 35
761 PA.
16 P.C.
1 Brass. 106 fig
530 sp. fks| 1sp.fk | 63rachis |279 rachis 228 V. faba 4 Euph. 1 hazelnut
Total for all samples 173 gr. 103 16 141 22 1 86 9097 V. erv. 1GA. 36 726 1 juniper 12,785
No. of samples present 19 13 3 15 1 1 9 29 7 3 19 3
No. of samples in which it is the 3 0 0 2 0 0 0 9 2PA. 0 4 0
major component
No. of samples in which it is the 1 2 0 0 0 0 0 7 0 0 13 0
only component
*The 51 samples containing 12,990 seeds came from squares PO, QO, PN, QN, ZA, and SL.
Key
V. faba Vicia faba PA. Polygonum aviculare Brass.  Brassica sp. G.A.  Galium aparine
V.erv. Vicia ervilia PC. Polygonum convolvulus Euph.  Euphorbia sp. sp. fk. spikelet fork
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Table 1.7. Seeds from PO 8 Bin Complex

Seed Bread Bitter Faba
Sample | Einkorn | Emmer | Wheat Barley | Lentils Vetch Beans | Weeds Fig | Acorn
Pit B 41 19 - 1 14 - 31 1 - - 114
47 - - - - - 4, - 5PC. 69
+4 layer 4 Euph.
70 5 - - 1 - - - 635 PA, 9 - 2
PC
56 - 3 - - - - - - - -
Oven C, Ridge- 77 - - - - 1 7 - - - -
backed hearth
Feature M 107 - - - 54 - 175 - - 4
Key: PA  Polygonum aviculare PC  Polygonum convolvulus Euph Euphorbia sp.
Table 1.8. Seed Finds Associated with Pots in QO 8
Seed Sample | Einkorn Emmer Barely Vetch Lentils Polygonum aviculare
Contents of crushed pot 82 411
83 1 1500 1
84 3 2000 3
86 4000 1
Contents of pot 10 (SF86) 100 21 8 1 8
Contents of pot 13 (SF139) 221 2
Contents of pot 8 (SF128) 230 2

Note: Two carbon 14 samples of carbonized bitter vetch from the crush pot yielded the following dates:
(BM 653) = 1840 = 78 bc ~ (Blu 781) = 2135 + 150 bc

Table 1.9. Frequency Distribution of Seed Sample Size by Phase

Seeds per sample I II II v \Y% Total for each size category
1-10 31 30 22 21 19 123
11-20 5 3 12 5 4 29
21-30 2 2 2 5 1 12
31-40 2 3 1 2 2 10
41-50 1 1 0 2 0 4
51-60 0 0 0 2 0 2
61-70 0 0 0 0 3 B
71-80 2 0 1 1 2 6
81-90 0 1 1 2 2 6
91-100 0 0 0 1 0 1
101-200 1 3 3 3 5 15
201-1000 1 2 3 3 5 14
Over 1000 0 2 1 2 3 8
Total 45 47 46 49 46 233
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Table 1.10. Composition of Samples of Over 100 Grains

)
&'Q\
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Phase V
107 PO 9 54 175 V. sat. 4
102 QN 8 123
99, PN 15 4 130 V. erv.
1sp. fk 120 P. avic.
95 QO 9 hearth 2 12 4V.erv. 1PC. 37 fig
94 PN 15 530 V. erv.
86 QO 8 4000 V. erv. 1P avic.
84 QO 8 3 2000 V. erv. 3 P. avic.
83 QO 8 1 1 1500 V. erv.
82 QO 8 411 V. erv.
635 P. avic.

70 PO 8 5 1 9PC. 2

1V.sat.
41 PO 8 pit B 19 1 14 31V.erv. 114
35 PO 8 129
9,10,11, 7 V. sat.
12,14 ZA 7 pit1 23 43 2 Z 340 V. erv. 2 21
Phase IV
250 ZA 28 416
16 ZA 26 523 49 10

495 sp. fks. 63 rachis | 279 husks

5 ZA 19 62 22 149 80 22 1 4 2 367 32
263 ZE 59 253
259 ZE 51 100
249 ZE 70 104
246 ZE 70 106
244 ZE 76 pithos 61,300 1 213
31 ZE 7 140
Phase III
133 ZA 44S 22 5 10 28 546 18 Lath.
131 ZA 50R 1190 36 123 16 20 1
132 ZA 455 14 10 8 237 V. erv. 6 Lath. 3
130 ZA 49R 51 24 6 1 22 5V.erv. 5 1CA. 1C. mas
65 MM | 31 hearth 190

4 V. sat.
55 ZA 48R 41 13 14 21 15 V. erv. 2 1P atl.

6 V. sat.
52 ZA 4R 13 56 48 4 250 Veerv. 3
Phase II
191 ZA 52R 296 94 74 12 9 1 2P atl.
153 ZA 53R 1458 51 41C 92 16 6 13 1C. mas
146 ZA 56R 26 45 3 72 1 1G.A.
115 ZA 52R 130 2 13 1

1 chick pea

111 ZA 54R 105 10 17 3 2 1
110 ZA 52R 221 30 31 15 1 6 4
60 KM 17 1984 P. avic. 106 fig
Phase I
15 JL 21 pit 91 523 49 10
126 ZA 67 (WS) 163
Key
V. sat. Vicia sativa PC. Polygonum convolvulus
V.erv. Vicia ervilla C. mas. Cornus mas
CA. Chenopodium album P. alt. Pistacia atlantica
G.A. Galium aparine Lath. Lathyrus sativus
P. avic. Polygonum aviculare sp. fk. spikelet fork
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Table 1.11. Presence and Dominance of Species by Phase in Samples of Over 100 Grains and Seeds

. <& &
¢ L & & Q) ) & ¥ o P & ~ e
Q&@’% &o&&@ @5& @éé\ Qg@% %&e 3 @,\\\ & 4@‘@’0 & Q@% && Q@Q Y*QO& O»“&Q’
\Y4 13 5 3 1 1 1 1 3 10 (8) 0 0 4(2) 1 6 (3) 1(1 fig)
v 9 2(2) 1 0 2(1) 0 0 1 1 0 2 0 7 (6) 0
3 (1C. mas.
11 7 7 (4) 5 0 6 1 0 6 5(3) 3 4 1 1 0 2P atl.)
3 (1 C. mas.
1P atl.
1 7 6 (5) 6 1 6 0 0 6 (1) 2 5 0 2(1) 3 0 1 fig)
I 2 2(2) 1 0 0 0 0 0 0 0 1 0 0 0 0

Note: Numbers in parenthesis indicate the number of samples in which the species forms the major component.

Key C.mas. Cornus mas P atl.  Pistacia atlantica

Table 1.13. Comparison of Seed Finds from Dikili Tash,
Dhimitra, and Sitagroi III/IV

Table 1.12. Comparison of Seed Finds from
Arkadikos, Drama, and Sitagroi I/1I

Species Arkadikos* Sitagroi I/11 Species Dikili Tash* ~ Dhimitra**  Sitagroi III/
Einkorn wheat X X v
Emmer wheat X X Einkorn wheat X X X
Bar]ey X X Emmer wheat Wheat X X
Bitter vetch X X Bread wheat X
Lentil X X Barley X X X
Field pea X Oats X X
Grass pea X Lentils X X X
Chickpea X Bitter vetch X X X
Flax X Common vetch X
Fig X X Field pea X X
Wild grape X Lathyrus sativus/cicera X X X
Pistacia terebinthus X Wild grapes X X X
Pistacia atlantica X Cultivated grapes X X
Cornelian cherry X X Cornelian cherry X X
Wild almond X Pistacia atlantica X
Blackberry X Pistacia terebinthus X
B Fig X
* Valamoti 1998 Wild pear .
Acorn X X
Wild almond X

*The Dikili Tash seeds are reported in Appendix 1.1.

** Foster 1977

Table 1.14. Carbonized Wild Grape Pips from Dhimitra Compared with Wild Grape Pips from Sitagroi II
and Sitagroi III (mm)

Parameter Dhimitra (18 pips) Sitagroi II (8 pips) Sitagroi III (11 pips)
Pip length 3.0-5.0, average 4.2 4.0-4.9mm average 4.5mm 4.0-5.0mm average 4.5mm
Pip breadth 2.0-4.0, average 3.2

Stalk length 0.5-1.0, average 0.9 0.3-1.0mm average 0.6mm 0.5-1.0mm average 0.7mm
Chalaza diameter 1.0-1.5, average 1.2 1.0-1.5mm average 1.2mm 1.0-1.5mm average 1.2mm
Breadth/length index 57-100, average 76 65-92, average 82 66-90, average 81
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Table 1.15. Dimensions of Carbonized and Mineralized Cultivated Grape Pips from Late Neolithic Levels
at Dhimitra (mm)

Parameter Carbonized (86 pips) Mineralized (20 pips)
Pip length 4.0-6.5, average 5.5 4.0-6.5mm average 5.6mm
Pip breadth 2.5-4.0, average 3.2 2.5-3.5mm average 3.1mm
Stalk length 1.0-2.0, average 1.23

Chalaza diameter 1.0-2.0, average 1.3 1.0-1.5mm average 1.3mm
Breadth/length index 42-80, average 57 46-70 average 56

Note: It is interesting to compare these measurements with those of the cultivated grape pips from Dhimitra which were preserved both by carboniza-
tion and by mineral replacement.

Table 1.16. Two Sizes of Grape Pips from Dikili Tash (mm)

Parameter Type A Type B
Average length (and range) 4.6 (4.0-5.0) 5.3 (5.1-6.0)

Average breadth (and range) 3.7(3.14.2) 3.8(3.04.2)

Average length of stalk 0.6 (0.2-1.0) 0.8 (0.6-1.0)

Average Breadth/Length index 80 70

Note: The carbonized grape pips from contemporary levels at Dikili Tash belong to two size ranges (Logothetis 1970:36): the smaller type A are probably
from wild grapes, while the larger type B pips might possibly come from cultivated vines. Some fruit stalks were found with them.

Table 1.18. Early Bronze Age Seeds From Sitagroi V,

Table 1.17. Measurements of Grape Pips
Archontiko, and Kastanas

from Sitagroi V (mm)

Species Sitagroi V Archontiko Kastanas
X

Parameter Pip size

Pip length 4.0-6.0, average 5.3 Einkorn
Stalk length 0.5-1.5, average 1.0 Emmer
Chalaza diameter 1.0-2.0, average 1.8 Spelt wheat

Breadth/length index 50-90, average 71 Bread/ Cl}‘b wheat
Hulled six-row barley

Note: It is convenient to consider the dimensions of the 13 Qats
grape pips found in Sitagroi V, although they belong Millet
to the Early Bronze Age. They were found with a Lentils
number of short berry stalks typical of cultivated Bitter vetch

grapes. Vicia faba beans
Grass peas
Field peas
Flax
Grapes
Figs
Cornelian cherry
Wild pear
Juniper
Hazelnut
Acorn
Blackberry
Elderberry
Brassica
Bilderdykia convolvulus
Camelina
Euphorbia
Fumaria
Goosegrass
Leucrium sp.
Lolium temulentum
Poppy
Polygonum aviculare
Polygonum convolvulus
Grasses

| | XXX XX xXx| XX
| << | x| | x| xx

| =< > |
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Table 1.19. Middle Neolithic Seeds from Greece (ca. 5500-4600 BC)*

CHAPTER 1. GRAINS, SEEDS, AND FRUITS FROM PREHISTORIC SITAGROI

1. 2. 3. 4. 5. 6. 7.
Franchthi Athens Achilleion Otzaki Servia Arkadikos  Sitagroi I-II

Triticum monococcum X — X X X X X
Triticum dicoccum X — X X X X X
Triticum aestioum — — — — X — X
Hordeum vulgare — — X X X X X
Hordeum distichum X — — — — — _
Avena sp. — — % % — _ X
Lens esculenta X — — X X X X
Vicia sp. X X — X — X X
Pisum sativum — X X X X — X
Lathyrus sativus — — — — X X _
Pistacia sp. X — X — — X X
Cornus mas — — — — — x x
Quercus sp. — — X — — — X
Vitis silvestris — — — — —_ _ X
Polygonum aviculare — — — — — — X
Prunus amygdalus X — — — — — _
Pyrus amygdaliformis X — — — — — —
Lithospermum arvense X — X — — — —
Alcanna sp. X — — — — _ _
Anchusa sp. X — — — — — _
Pyrus malus — — X — — — —
Ficus carica — — — X — X _
Rubus sp. — — — — — X —

* See Preface table 1

References

1. Hansen 1991; J. Renfrew 1973c

2. Hopf 1971
3.]. Renfrew 1989
4. Kroll 1991

5. Heurtley 1939; Hubbard 1979

6. Valamoti 1998

7.]. Renfrew this volume; J. Renfrew 1973a, 1995
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Table 1.20. Late Neolithic Seeds from Greece (ca. 4600-3500 BC)*

Macedonia

Seed

Thessaly

>
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)]
Q
=
jo N

Aegean Islands

N

IS

| | Olynthos

Qa1

o)

7

8 9

—_
(e}
—_
—_
—_
N
—_
@
—_
'S

15

Rachmani
Lerna

16

Kephala

—_
N

Triticum monococcum
T. dicoccum
T. aestivum

Avena

Hordeum vulgare

H. vulgare var. nudum
Hordeum distichum
Vicia faba

Pisum sativum
Lathyrus sativus

Lens esculenta

Vicia ervilia

Vicia sp.

Prunus amygdalus
Pyrus amygdaliformis
Ficus carica

Vitus silvestris
Quercus sp.

Cornus mas

Linum

Camelina

Pistacia

Arbutus unedo
Lithospermum arvense
Alcanna

Anchusa

| = | Dikili Tash ~

= » x | Dhimitra

| = x |Sitagroilll w

wheat/
millet

| % x| Dhimini

= » x | Sesklo

barley

= x x | Pefkakia

| = = x

X X X X

X

| % % x | % % %

| x x |Pyrasos
= » | Franchthi
Knossos

| x x |Arapi
| % = | Visvikis

| = x |Saliagos

x|
|
|
|

x x x| Kalythies

* See Preface table 1
References:

1.]J. Renfrew 1969
2.7J. Renfrew 1997

3.]. Renfrew, this chapter, 1973a

4. Mylonas 1929
5. Kroll 1979

6. Tsountas 1908; Wace and Thompson 1912;

J. Renfrew 1966; Kroll 1991

7. Kroll 1991
8.]. Renfrew 1966
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9. Kroll 1991
10. Bertsch and Bertsch 1949
11. Wace and Thompson 1912; J. Renfrew 1966
12. Hopf 1964
13. Hansen 1991; J. Renfrew 1973c
14. Evans 1921
15.J. Renfrew 1968
16. J. Renfrew 1977
17. Halstead and Jones 1987



CHAPTER 1. GRAINS, SEEDS, AND FRUITS FROM PREHISTORIC SITAGROI

Table 1.21. Early Bronze Age Seeds from Greece

1 2 3 4 5 6 7 8 9
Seed Sitagroi V. Archontiko ~ Kastanas Argissa Lerna Myrtos Pefkakia ~ Sesklo Tiryns

Einkorn

Emmer

Spelt Wheat
Bread/Club Wheat
Hulled 6-row barley
Naked 6-row barley
Oats

Millet

Lentils

Bitter vetch

Vicia faba beans
Grass pea

Field pea —
Flax —
Grape
Fig
Cornelian cherry —
Wild pear —
Prunus — —
Juniper X
Hazelnut X — —_ — — — — _ _
Acorn X X

Blackberry — X — — — — — _ _
Elderberry — X

Olive — — — — — X — _ X
Onopordon — — — — X — — _ _

References: 1.]. Renfrew, this volume 3. Kroll 1991 5. Hopf 1962b 7. Kroll 1991 9. Kroll 1991
2. Valamoti 1997a 4. Hopf 1962; Kroll 1983 6.]. Renfrew 1972 8.J. Renfrew 1966

X X — X —
X X — X X

X
— — — — — X
X

x X X
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|
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| % % % % x| x x | x x
|
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|
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|
|
|
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Table 1.22. Late Neolithic Crops in Yugoslavia, Vin¢a Culture (ca. 4500-3800 BC)*

1 2 3 4 5 6 7 8 9 10 1 12
Seed Predionica AnzalV Gornja Tuzla Lisicici Lug Obrell Butmir VintaD Medvednjak Gomolava Selevac Vala¢

Triticum — X X X X x (+2) X X X X X —
monococcum

Triticum X X X X X — — X X X — —
dicoccum

Triticum — — — — — X X — X ? — —

Hordeum — X — X X X X — — X — —
vulgare

Avena sp. — — — — — — — x _
Lens esculenta — X — — — X X

Pisum sativum — X X X

Pyrus malus — — — — — — X — — — — —
Pyrus communis — — — — — — X

Corylus avellana — — — — — — X

Cornus mas — — — — — — — X — — _ —
Quercus sp. — — — — — — — — — — _ x
Tilia sp. X — — — — — — — — — — —_
Galium aparine — — — — — X — — _ — _ _

(+2) = Twin-grained forms *Compare with Sitagroi I/11
References 1. Hopf 1974 6.]. Renfrew 1976a 9. J. Renfrew unpublished, examination of carbonized seeds for Dr. R. Galovi¢
2.]. Renfrew 1976b 7. Schréter 1895; Hoops 1905 10. Van Zeist 1975; Panicum miliaceum and Linum usitatissinum were also found.
3. Hopf 1967,1974  8.]. Renfrew unpublished, 11. Hopf 1974
4. Hopf 1958 examination of carbonized 12. Hopf 1974
5. Hopf 1959 seeds in Vinta Collection,
Belgrade, 1966

N
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Table 1.23. Middle Neolithic Seeds from Bulgaria, Veselinovo Culture, Karanovo III (ca. 4400-4100 BC)*

Seed

1

Yassatepe

2
Karanovo

3
Azmak

4
Kazanluk

5
Veselinovo

Hordeum distichum

H. distichum var. nudum

Hordeum vulgare

H. vulgare var. nudum
Triticum dicoccum
Triticum monococcum
Triticum aestivum
Vicia ervilia

Lens esculenta

Pisum sativum

Pyrus sp.

Rubus sp.

Cornus mas

(+2) = Twin-grained forms
1. ]J. Renfrew 1969

References:

2. Kohl and Quitta 1966;
J. Renfrew 1969; Hopf 1973
3.]. Renfrew 1969; Hopf 1973

*Compare with Sitagroi I

4.]. Renfrew 1969; Hopf 1973

5. Arnaudov 1936-1937

Table 1.24. Eneolithic Seeds from S. Bulgaria, Gumelnitsa Culture (ca. 3890-2290 BC)*

Seed

1 2

Ezero Azmak

3
Karanovo
V-VI

4

Bikovo

5
Kapitan

Dimitrievo III Unatcité

6

7

8

Yassatepe Immamova

I

Dubka

9 10
Sveti
Meckur Kyrillovo

11

Kazanluk

Triticum monococcum
Triticum dicoccum
Triticum aestivum
Triticum compactum
Hordeum vulgare

H. vulgare var. nudum
Lens esculenta

Vicia ervilia

Pisum sativum
Linum usitatissimum
Quercus sp.

Juglans sp.

Pyrus sp.

Rubus sp.

Vitis silvestris
Brassica sp.

X
X

X (+2)
X
X

x X

| % % | % | % % =

(+2) = Twin-grained forms

References:
Hopf 1973

. J. Renfrew 1969
. J. Renfrew 1969

0N U R WN e

9. Arnaudov 1936, 1947-1948

10. Kazarow 1914 identifications by Professor St. Petkov, Sofia

11. Dennell 1978

*Compare with Sitagroi III

. J. Renfrew 1969; Hopf 1973; also Kohl and Quitta 1966
Arnaudov 1939; 1937-1938; Kohl and Quitta 1966; J. Renfrew 1969; Hopf 1973
. J. Renfrew 1969; Hopf 1973
. J. Renfrew 1969; Hopf 1973; and Arnaudov 1937-1938
Arnaudov 1940-1941; J. Renfrew 1969
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Appendix 1.1
Seeds from Dikili Tash, 1967

Jane M. Renfrew

A total of twenty-three seed samples, containing
3337 seeds and fruits, were examined from Dr. D.
Theocharis’s excavations at Dikili Tash near Phil-
ippi and are summarized here. They came mainly
from contexts corresponding to Sitagroi III/IV, and
were found between September 7 and 16, 1967, in
trench II (see table 1.1.1).

Hulled six-row barley is the principal cereal
found in these samples, with a very small amount

of hulled wheat. By far the most common pulse
crop is bitter vetch, with lentils and grass peas also
present in significant quantities, and a single field
pea. The fruits include two types of grape pips: a
larger and a smaller form, together with fruit stalks.
There are also wild pears, figs, and a few acorns. All
these seeds were recovered by visual inspection
and not by flotation.

Table 1.1.1. Cereals, Pulses, and Fruits from Dikili Tash

Seed Grass  Field Wild
sample  Context Date ~ Wheat Barley Lentil