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PROFESSOR CLIVE BONSALL






EDITORIAL

It is difficult to capture one’s life in a few words, a few photographs or even a book. The papers in
the present volume will hopefully reflect a part of Clive Bonsall’s scientific interests during a career
that has started some 45 years ago. Their diversity is impressive: from radiocarbon dating,
environmental changes, human-environment interactions, funerary behaviour, to paleogenetics and
stable isotopes, reconstruction of ancient diets and obsidian sourcing, most of them in close
connection to the hunter-gatherer and first farmer communities of Europe. His studies stretched
over a large geographical area, focusing recently mainly around the Balkans and the neighbouring
regions. He has conducted fieldwork in Britain, Scotland, Romania and Slovenia, edited 9 books and
published over 160 papers, book-chapters, notes, as well as book and paper reviews. His main
publications include: "The Mesolithic in Europe” (1989), "The Human Use of Caves" (1997), "The Iron
Gates in Prehistory” (2008), "Submerged Prehistory” (2011) and "Not Just for Show: The Archaeology
of Beads, Beadwork and Personal Ornaments" (2017).

His substantial work in southeastern Europe is reflected by his long-standing collaboration and
friendship with many Romanian and Bulgarian archaeologists, and has received due recognition:
Clive Bonsall is an Honorary Member of both the “Vasile Parvan” Institute of Archaeology in
Bucharest and the National Institute of Archaeology with Museum in Sofia. His contribution to the
archaeology of the Iron Gates has earned him the recognition of the Serbian archaeologists working
in the area. His many other research interests and personal collaborations are also reflected in the
present volume.

We are grateful to all our contributors: colleagues and friends, new and old, former students and
collaborators whose archaeological interests met Clive’s if only briefly. We were happy to see that so
many of us were able to mobilize in such a short time. We would like to thank all those who answered
our call and at a time when every minute of our professional lives is carefully planned in advance,
helped us put together this volume in less than a year. They have endured and complied with our
constant deadline reminders and requests, checked and re-checked their manuscripts in record
times, gracefully complying with the comments and suggestions from the reviewers, and were most
patient with our editorial work.

Each paper was submitted to a double reviewing. We would like to also thank our colleagues from
various disciplines who accepted to anonymously review the contributions. Their hard and serious
work significantly improved the overall content of the volume.

The outcome has exceeded our most optimistic expectation: a volume that geographically covers
almost the entire European continent, from Britain to Russia and Greece and touches on most
important issues of hunter-gather adaptions through time. A volume brought together by
chronological landmarks (the end of the Pleistocene and the beginning of the Holocene) and
geographical areas but also by common approaches to issues such as human-animal interactions,
exploitation and use of raw materials, and subsistence strategies.

We chose to organize the papers on three main sections, while within the respective theme they
follow in chronological succession. The archaeology of the Iron Gates opens the volume, given Clive
Bonsall’s substantial contribution to the local early prehistory. The eight contributions cover a large
range of subjects, from physical anthropology (Andrei Soficaru), re-interpretation of earlier
excavations and the subsequent collections (Adina Boroneant), stone artefacts (Dragana Antonovic,
Vidan Dimi¢, Andrej Starovi¢ and Dusan Borié) to the study of faunal remains and subsequent paleo-
dietary issues (Adrian Baldsescu, Adina Boroneant and Valentin Radu; Dragana Filipovi¢, Jelena
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Jovanovi¢ and Dragana Randi¢; Ivana Zivaljevié, Vesna Dimitrijevi¢ and Sofija Stefanovi¢), and
osseous industries (Monica Margarit and Adina Boroneant; Selena Vitezovi¢). These studies illustrate
the still immense research potential of the Iron Gates region despite the fact that most of the sites
have been flooded many decades ago.

During the editing of the volume it became obvious that while some of the contributions focused
on the evidence from a certain site, others were more of a regional synthesis. This latter section
begins with a most interesting paper bringing together world history and underwater archaeology
(Jonathan Benjamin and Geoff Bailey). The following nine articles deal with subjects such as social
inequalities seen through the study of burial practices (Judith M. Griinberg), lifeways, adaptations
and subsistence strategies of the early prehistoric communities (Agathe Reingruber; Mihael Budja;
Annie Brown and Haskel Greenfield; Kenneth Ritchie), raw materials acquisition and exploitation
(Tomasz Ptonka, Maria Gurova, Eva David), exploitation, management and trade of ,exotic” goods
(Vassil Nikolov).

The nine papers focusing on individual sites present case studies that illustrate the nature of the
current research, the rich opportunities offered by the growing range of scientific techniques and
their applications to existing collections. This series of papers starts at Zemunica Cave on the coast
of the Eastern Adriatic (Sini$a Radovi¢ and Ankica Oros Sren), explores the Mesolithic occupations
at Malga Rondenetto (Paolo Biagi, Elisabetta Starnini and Renato Nisbet) and Grotta dellEdera
(Barbara Voytek) in Italy, the Mesolithic ornamented weapons of Motala in Sweden (Lars Larsson
and Fredrik Molin), ending this Mesolithic journey among the shell middens on the western coast of
Scotland (Catriona Pickard). The transition to the Neolithic happens among the beaver tools at
Zamojste 2 in Russia (Olga Lozovskaya, Charlotte Leduc and Louis Chaix). The Neolithic Age finds
us further south into Bulgaria, exploring the pitfields of Sarnevo (Krum Bacvarov and John Gorczyk)
and the gold of Varna (Tanya Dzhanfezova), while during the Bronze Age roe deer hunting is
resurrected at Paks-Gyapa in Hungary (Laszl6 Bartosiewicz and Erika Gal).

The volume presents altogether new results in recent research and new information resulted from
the study of old collections. We also hope it points out directions for future research.

It is with great joy that we present Clive Bonsall this volume, as a token of both our appreciation
and friendship, for his contributions to the Early Prehistory of Europe in general, and of Southeastern
Europe in special.

The Editors
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CLIVE BONSALL — SOME YEARS AFTER

When Clive Bonsall came to Romania in 1991, I was taking an undergraduate degree in computers and
wasn’t even considering becoming an archaeologist. Together with my mother and brother, I used to
accompany my father Vasile Boroneant every year on his summer digs at Schela Cladovei. It was just over
a year after the fall of the communist regime in Romania, and everybody at the site was waiting impatiently
the arrival of a team of archaeologists from Great Britain, who were coming to visit the site and perhaps start
a joint research project. It must have been past mid-night of the expected day when my father woke us up —
because the “English” had arrived.... Four very tired people (Clive Bonsall, Kathleen McSweeney, Sue
Stalibrass and Mark Macklin — and not all “English”) in a Land Rover but still managing to smile... They
had spent 10 hours at the border between Hungary and Romania and their first encounter with Romanian
cuisine had been carp-head soup (the only thing available on the menu) in Arad.... I believe Clive still
remembers the fish-heads sticking out of the large bowl (obviously a reminder of the Lepenski Vir sculpted
boulders...).

The visit at the site went well and the next year the research project commenced, but not unventfully. It
must have been sheer passion for archacology and keen interest for the Iron Gates Mesolithic that made Clive
come back the second year, after having (during the previous first year) the minibus tyres slashed several
times by the curious and mischievous Schela Cladovei lads, bits of the flotation equipment vanishing into
thin air and two pairs of his new Levis jeans (a rarity in Romania in those days) mysteriously disappearing
from his room at the youth camp in Gura Viii.....Not to mention the breaking down of the minibus in a
country where there were no spare parts for western cars.

Still, here he is, working in Romania, 26 years later...

And following the first four years of the Schela Cladovei project I had switched to a degree in archaeology
(and Clive bears much of the blame...). And we are still excavating at Schela Cladovei...and at least Clive
looks unchanged... It is his dedication to the archaeology of the area that has made this second research
project possible, project going on successfully for over ten years now.

As it was with me, Clive has influenced the lives of many (older and younger) archaeologists and perhaps
future archaeologists. He is an inspiration to our students from the Schela Cladovei excavation and a
respected professional among Romanian archaeologists. He has always been ready to help my fellow
colleagues, whether it was field work, collecting samples, editing or mere professional advice, although such
work had rarely anything to do with the archaeology of the Iron Gates. But during his entire activity in this
area, he acted as a “human bridge” between Romanian, Bulgarian and Serbian archaeologies, facilitating
professional exchanges, easing the access to modern technologies, information and publications.

Clive Bonsall was/is equally interested in other geographical areas and research topics of European (and
not only...) archaeology, and the number of people contributing to this volume testify to the impact he had
on individuals and archaeologies elsewhere outside Romania.

This may not be the typical introduction to a Festschrift volume... but then, Clive is not a typical person.
Rather cynical but warm hearted underneath, with a wonderful (and at times very dry) sense of humour, and
great charm (when he wants it...) he makes a great project co-director and fellow-worker.

I can only but hope that our collaboration would go on for many years from now and that we’ll get to see
the end of the Schela Cladovei trench we started before we both retire!

Bucharest, September 2017 Adina Boroneant
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Abstract: There are now several different plant assemblages originating from the Late Mesolithic,
Mesolithic-Neolithic (transitional) and Early(/Middle) Neolithic layers of the sites in the Iron Gates area
(c. 7400-5500 BC - Bori¢ 20m). To a varied, but also very limited extent, they can be used to glean
the availability of plant food sources and the possible components of plant-based human diets over
these periods in the region. The botanical archives are, however, beset by problems such as the small
size, unclear archaeological and chronological provenance, complex taphonomy and analytical-
methodological issues. This paper reviews the, so far available, evidence and highlights the associated
problems delimiting the potential for integrating the datasets and the reconstruction of plant-based diets

of the Iron Gates Mesolithic and Neolithic communities.
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Introduction

It was the investigations led by Vasile
Boroneant and Clive Bonsall at Schela
Cladovei (1992 to 1996) on the Romanian side
of the Danube in the Iron Gates area that were
the first to encompass systematic sampling for
plant remains in this region. The excavations
at the site of Schela Cladovei included
thorough sieving and flotation of soil removed
from the Mesolithic and Neolithic contexts,
and they yielded the first remains of plant
parts potentially consumed by humans
(root/tuber and seed/fruit remains — Mason et
al. 1996). Flotation and archaeobotanical
analysis at this site continue (P. Obradovic,
pers. comm.) and will add to the gradually
emerging general picture of plant use in this
uniquely important part of the Balkans. Of the
highest interest is probably the role of plants
in the diets of the Mesolithic and Neolithic

communities of the Danube Gorges, especially
given the likely shift in dietary habits at the
time of/after the introduction of domestic
food sources in the region. Indeed, the
composition of the diets of these communities
has been a central topic of both earlier and
more recent papers dealing with the
Mesolithic-Neolithic of the area (e.g., Bonsall
et al. 1997, 2004, 2015; Nehlich et al. 2010;
Nehlich and Bori¢ 2015; Cristiani et al. 2016;
Dimitrijevi¢ et al. 2016). Most of these and the
associated studies focus on faunal remains and
stable isotopes from human and animal bone
as evidence of diet - understandably so, given
the scarcity of plant remains indicating plant
food consumption (see below). Nonetheless,
some recent botanical work offered a few hints
as to the potential components of plant-based
diets in the Iron Gates, and we review them
here. First, however, we discuss at length the
methodological issues that define or, rather,
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constrain the quality of the available datasets.
The discussion on the reliance on plants for
food has, to some extent, featured in the work
of C. Bonsall and other scholars focusing on
the Danube Gorges. The benefit of having
different researchers/teams investigating a
similar set of questions (and materials) in a
single micro-region lies in the opportunity to
scrutinise and combine each other’s work and
to use the results of one as a control for the
other. We attempt a similar approach here and
we hope our contribution adds to the ongoing
research.

The available datasets and the issues
that surround them

There are now several different botanical
datasets that derived from the Mesolithic and
Neolithic contexts/layers in the Iron Gates.
Not only are they different in the content and
the questions they can address, but they are
also of markedly different resolution and thus
of varied usefulness for the study of plant
procurement and consumption. We examine
them here and highlight the issues that
undermine their interpretative potential.

Pollen in archaeological deposits and in
coprolites

The first botanical remains reported for the
Mesolithic and Neolithic periods in the Iron
Gates/Danube Gorges were pollen grains from
Lepenski Vir (Gigov 1969). Table 1 summarizes
the published data. In his report, Gigov mostly
discusses the dominance of birch (Betula)
pollen in the sample from underneath
Building 54, and compares it with the presence
of birch pollen in other post-glacial pollen
records from the central Balkans. He suggests
that birch pollen from Lepenski Vir indicates
the “birch” phase, which he sees as characteristic
of the cold Preboreal geo-climatological period.
In reference to the human diet, he wonders
whether the inhabitants of Lepenski Vir used
to make cuts in birch trunks in order to extract
its sweet juice available in spring (Gigov 1969.
206). If the birch pollen indeed derives from
the Preboreal stage, it would perhaps be
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relevant to the earliest occupation of the site,
dated to the Early Mesolithic period of the
region (9500-7400 - Bori¢ 20m. Table 2).
However, the presence in the same deposit of
pollen of less cold-tolerant tree taxa (e.g.
Celtis, Fagus, Tsuga) shows that the (local)
climatic conditions at the time were not harsh
(Misi¢ et al. 1969). Without absolute dates, it
is impossible to determine the age of this
pollen assemblage, but it may be assumed that
it reflects the time before, or the time of,
construction of the floor of Building 54, which
was in use prior to the beginning of the 6"
millennium BC (Bori¢ 201. Footnote 117). The
other pollen sample was obtained from inside
a ceramic vessel, and is perhaps contemporary
with it; based on the association with phase
LV IIIb, the vessel comes from the Early/
Middle Neolithic level (cf. Bori¢ 2008. Table 1).
It is possible that the pollen grains date from
the Neolithic, in which case the difference
between the two samples in the taxa
represented could be meaningful (e.g. in terms
of the vegetation composition).

Pollen was also extracted from coprolites
(fossilised human faeces) discovered at the
sites of Icoana and Vlasac (Carciumaru 1973,
1978). The age of these
determined based on their find position in the
stratigraphic sequence at the respective sites,
i.e. they were not dated using an absolute
dating method; thus their age is uncertain.
Consequently, their connection with the
Mesolithic or Neolithic levels cannot be

remains was

confirmed (cf. Kozlowsky and Kozlowsky
1986. 97), but could perhaps be inferred based
on the relative depth at which they were
found: in different layers between go cm and
210 cm at Icoana, and in layers between c. 100
cm and 320 cm at Vlasac (Carciumaru 1973,
1978). In an ideal situation - the lower the
layer, the older - but there is no evidence
that this applies to the fossilised faeces in
question. Moreover, the method by which it
was established that these finds represent
coprolites has not been described; also, it
remains unclear if they are of human origin.
Identification of the origin of coprolites can be
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complicated and elaborate
analytical procedure (cf. Reinhard and Bryant
1992), which adds another level of uncertainty

to this strand of evidence.

requires an

The matrix
surrounding the pollen-yielding finds has not
been checked for pollen and so it cannot be
ascertained whether the identified pollen
grains indicate plant (parts) that were actually
ingested and defecated, or if they represent

“background pollen” (Reinhard and Bryant
1992. 251) or pollen rain, which would,
perhaps, also leave traces within the excavated
layers. A combination of the two categories
of pollen in the coprolites - food-derived
and general (e.g. airborne) pollen - is also
possible and may explain the highly diverse
pollen assemblage, as the one from Vlasac (see
Table 2).

Table 1. List of taxa identified from the pollen recovered from archaeological deposits at Lepenski

Vir (after Gigov 1969).

Sample

2 1

Soil

sandy loess

clayey

Quadrant

C/X11

Layer

IV

Context

10 cm below floor of
Bldg. 54

content of an
overturned pot

Reported phase

LVI

LV IlIb

TAXA

total grain

percentage

Abies

Betula

400

Carpinus

Celtis

Corylus

Fagus

Juniperus

20

Pinus

Quercus

44

Salix

Tsuga

10

Ulmus

Amaranthaceae

Caryophyllaceae

Compositae

Poaceae

15

ferns and moss

47

fungal spores

Ll A A R R

AP

78

NAP

20

spores

Assuming that the pollen records from
Icoana and Vlasac indeed derive from the
Mesolithic-Neolithic layers, and from fossilised
human faeces, the alleged occurrence of pollen
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of domesticated cereals at Icoana and Vlasac
must be evaluated. At these two sites,
Carciumaru recognises grass pollen of
different sizes and, using the size-based
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criterion proposed by Erdtman (1943. 58),
distinguishes between pollen of wild and
cultivated grasses, whereby he attributes
pollen grains of up to 38.5 p in diameter to
wild grasses (Gramineae) and the larger ones
to cultivated grasses (Cerealia) (Carciumaru
1978. 32, Table 1-2). He then observes that
‘small’ grass pollen in greater
proportions in the lower (deeper) layers at
Icoana and Vlasac, whereas upper layers
contain more of the ‘large’ grass pollen. He
sees this as an indicator of the presence of
cultivated cereals in the (presumably) later
occupation levels at these sites and suggests a
possible local cereal cultivation at these
locations (Carciumaru 1973. 173; 1978. 32).

The overall quantities/proportions of grass
pollen recovered from Icoana' and Vlasac are
likely too low to account for the natural
variation in the pollen grain size (e.g.,
Erdtman 1943. 56-62; also Behre 2007, 2008.
205). Likewise, the proportions of grain of
different size classes proposed are very small
and inadequate for offering conclusions based
on their quantity (see Table 2). Even if the
datasets are considered representative, the
argued trend - from more wild grass to more
cereal-type pollen up the stratigraphic
sequence - is not discernible. As shown in
Table 3, ‘small’ grass pollen occurs throughout
the sequence at Icoana, whilst ‘large’ grass
pollen is, in fact, more visible at the greater
depths. At Vlasac, the wild grass and the
assumed cereal-type pollen were present in
both the lower and the upper layers. In sum,
this evidence is thin and as such should not be
used to claim, or support other potential
evidence of, the presence of domesticated
cereals at the two sites (such as in Cristiani et
al. 2016. 10299, 10301, see below).

A further problem with the ‘cereal’ pollen
evidence from the Iron Gates is the use of
pollen grain size, and only the size, as the
determinant in distinguishing between the
wild and the domesticated Poaceae pollen.
There are several other criteria that need to be
satisfied in terms of the grain morphology

occurs
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(e.g., shape and size of the pollen grain
elements), and some specific microscopy
methods that can be applied, in order to come
identification of cereal
pollen, which may be questionable even then,

close to accurate

depending on the grain preservation and the
level of the analyst’s experience (Erdtman
1943. 58-59; Behre 2008. 204-205). Thus, much
more convincing data are needed on the grass
pollen from Icoana and Vlasac prior to
accepting the identification of some as
possibly belonging to domesticated cereals.

The presence of cereal pollen could,
perhaps, be expected in the top levels/latest
phases of these two sites, since they date from
the Mesolithic-Neolithic transitional period
and the Early(/Middle) Neolithic (Bori¢ 201.
Table 2) - the time when other elements
associated with the Neolithic arrive in the
region (Bori¢ et al. 2008, 2009). The potential
traces of cultivated cereals in the form of
starch grains have recently been discovered in
dental calculus scraped off the teeth of
selected human occupants of Vlasac and
Lepenski Vir; we review this line of evidence
below.

Seed/fruit archives and their limited
potential due to size and taphonomy

Two Mesolithic-Neolithic sites in the Iron
Gates produced charred macro-botanical (non-
charcoal) remains - Vlasac and Schela Cladovei
- largely thanks to extensive sampling of the
excavated deposits and flotation®. At both
sites, 0.3 mm mesh was used to capture the
floating material (Mason et al. 1996; Filipovic¢ et
al. 2010). Still, quantities of the discovered
remains are desperately low. In the Mesolithic
samples from Schela Cladovei, few fragments of
possible root/tuber tissue (parenchyma) were
found, a couple of seed/fruit remains and some
wood charcoal. The post-Mesolithic contexts
(Neolithic and Iron Age deposits, combined in
the available report) yielded wood charcoal, a
small number of seeds (including cereal? grain)
and a part of probable sloe/plum-type fruit stone
(Mason et al. 1996).
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Table 2. List of taxa identified from pollen extracted from supposed human coprolites
encountered at Vlasac (after Carciumaru 1978).

Trench/Quadrant d/9 b/17 b/13 Ar718 d/g A a/6
Excavation layer XXV XVI XV XI XII VIII 1\%
Relative depth (cm) 320 268 197 197 193 172 103
Period Late Mesolithic Neolithic
Phase * Vlasac Vlasac Vlasac Vlasac .
Vlasac Il | Vlasac Il | II/I1I 11/111 11/111 11/111 Neolithic
Context Burial 34 Burial 51
TAXA % % % % % % %
Abies 1.2
Acer 2.4 4.6 1.8
Alnus 3.4 3.6 1.8 L5 6.6 8.4 4.6
Betula 0.7 0.1 17 0.4 0.5
Carpinus 0.3 ?0.5
Corylus 61.4 40 15.1 5.4 41 36.7 41.2
Fagus 9.2 1.2 0.7 0.8
Fraxinus 2.4 1.4
Juglans 0.3
Picea 0.7 1 0.1 5 2.3
Pinus 4 4.9 4.3 0.3 2.8 71 8.1
Quercus 9.5 3.6 13 13 12.6 i 18
Quercus/Ulmus/Tibia 28.5 40.3 69.2 92 43.1 38.2 40.1
Salix 1 4.8 2.8 0.3 3.1 2.1 2.3
Tilia 1 20.7 45.8 1.4 5.6 20.2 10.5
Ulmus 18 16 10.4 89.3 24.9 1 1
AP 55.2 29.6 58 82.9 38.4 44 20.8
Poaceae 6.6 20.5 16.3 17 1 10 7.6
Cerealia 2.6 1.8 0.6 2.5 1.4
Artemisia 3.6 17.2 10 7.4 3 16 4
Aster 2 2.4 9.5 7-4 1.3 6 3.5
Ephedra 3.2 0.9 2.8 17 1 0.8
Rhamnus 2:3 0.8 4.5 9.3 28.1 0.2
Urtica 0.2 1 0.5 0.4
Carduaceae 0.9 1 0.5 0.5
Caryophyllaceae 1 3 1 2.3 1.1
Centaniaceae 0.6
Chenopodiaceae 223 17.2 5.8 9.3 2.6 17.5 65.6
Compositae 3.6 2.4 4 1 3.3 7.5 10.3
Cyperaceae 4 3.2 3.4 3.7 3.3 2 3
Elaeagnaceae 1 1.4 3 4.8
Geraniaceae 6.6 4.5 4.7 0.5 4.6
Labiateae 0.6 2 0.3 0.5
Leguminosae 3 0.6 1.5
Linaceae 31 10.6 5.4 7-4 27.8 15.5 5.5
Malvaceae 0.2 0.5 0.4
Plantaginaceae 0.3 0.8 0.4 1 0.2
Polygonaceae 10 16.4 16.7 24.3 1 13 7.3
Polypodiaceae 96.7 98.5 97.2 100 100 91.2 100
Ranunculaceae 0.9 11
Rosaceae 0.3 0.8 2.5 1 2 0.5 0.5
Saxifragaceae 2.4 0.9 0.5
Umbeliferae 1.6 0.6 1 0.3 0.5 0.2
Lycopodium 3.3 1.5 2.8 8.8
NAP 40.6 44.3 37.2 13 40.1 B 64.1
spores 4.2 26.1 4.8 41 21.5 19 15.1
total pollen grains 738 275 739 823 743 540 8os
Cerealia pollen. count 13 11 14 19 4 o o

** according to Markovi¢-Marjanovi¢ 1978. Table 6 (Ci1. 6)
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Table 3. Distribution of grass pollen of different sizes through the stratigraphic sequences at

Icoana and Vlasac (after Carciumaru 1973, 1978, 1996).

Trench/ Relative % of grass pollen of different diameter (within all grasses)

Sample | Quadrant | Layer | depth(cm) | c.27 u | ¢.36u | 385u | 41y |43u | 455 | 475u | 50 | 5254 | 5454
Icoana-4 \' 90 0.6 0.2 0.4 0.2

Icoana-5 \ 100 2.5 1.3 0.5

Icoana-6 \4 140 3.7 2.6 1 2 0.2

Icoana-8 VI 160 2.3 0.9 0.9 0.9 0.5 0.1 0.3
Icoana-7 \ 165 3.4 1 0.6 0.3 0.3 0.3
Icoana-1 v 180 0.2 1.1 0.5 14 0.2 0.5

Icoana-2 v 190 0.7 0.7 0.2 0.2 0.2 02 0.2
Icoana-3 I\ 210 1.5 1.7 0.1 02| 0.2
Vlasac-6 alé v 103 0.8 0.4 0.2
Vlasac-5 al6 VIl 172 1 0.5 0.5 0.5
Vlasac-3 d/9 X 193 0.3 0.3
Vlasac-7 b/13 XV 197 1.8
Vlasac-4 d/9 XXIV 320 1.6 0.3 0.3 0.3

At Vlasac, macro-plant remains were plant processing and consumption than are

somewhat more visible, especially in the
samples from the Late Mesolithic layers
(Filipovi¢ et al. 2010; Allué et al. in press a;
Filipovié. in press). The most commonly
occurring are remains of Cornelian cherry
(Cornus mas L.) fruit stones, the majority of
which derived from the (cremation) burials
(Table 4). The non-burial Mesolithic deposits
at Vlasac produced very little plant material -
a few fragments of Cornelian cherry fruit
and some unidentifiable vegetal
matter. Further, the sampled
attributed to the transitional Mesolithic-
Neolithic phase at Vlasac,
representing burial fills, contained about a

stones
contexts

all but one

dozen remains of Cornelian cherry, common
dogwood, hazelnut, dwarf elder and
indeterminate  plant (possibly
parenchyma). Finally, in the few samples from
the Early Neolithic occupation layer, several
more fragments of Cornelian cherry fruit

tissue

stones were discovered (Filipovi¢. in press).
The available seed/fruit assemblage from
the Iron Gates is small and, at Vlasac, largely
composed of the remains of a single plant
(Cornelian cherry). The majority of the
archaeobotanically-sampled  contexts  at
Vlasac are burials (for the results of the
renewed excavations at Vlasac see Bori¢ et al.
2014), and the largest portion of them are
cremations. These deposits are less likely to

contain charred residues from day-to-day
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the deposits in the domestic areas (e.g. in and
around fire-related features and dwellings). It
is plausible that the discovered charred
remains, certainly the wood charcoal, mixed in
with burnt bone fragments, represent traces of
the vegetal material burnt along with the
deceased. The
numerous finds of Cornelian cherry in the
cremations suggest that the fruit may have
served as an element of the ritual.

The rest of the analysed deposits at Vlasac
include the infills of inhumation burials, pit
infills and general occupation layers (Filipovié.
in press). These lack the evidence of local (in
situ) burning and are, therefore, of lower
resolution in terms of indicating possible
In other

relatively frequent and

sources of the charred remains.
words, their botanical component likely
derives from different activities, such as food
preparation/consumption or other plant-
related practices, but it could (also) simply
represent random, accidentally
inclusions from the surrounding flora. This
ambiguity, combined with the small quantity
of the remains, limits the usefulness of this
assemblage in the reconstruction of a plant-
based diet at Vlasac. Nevertheless, the
presence of various plant taxa in the
archaeological layers at Vlasac and Schela
Cladovei at least shows their availability in the
surroundings of the sites at the time, as also
signalled by the charcoal assemblage from

charred
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Vlasac (Filipovi¢ et al. 2010; Allué et al. in

press; Allué and Filipovié. in press); some of

these taxa have edible fruits or other parts and
could have represented food sources.

Table 4. List of taxa identified from charred seed/fruit remains collected at Vlasac.

TAXA toteTl ubiquity (%) across
remains 38 contexts
Cornus mas, stone fragment 154 26
Cornus mas, complete stone 15 8
cf. Cornus sanguinea, stone fragment 1 3
Corylus avellana, shell fragment 3 8
Fruit stone/nutshell fragment, indeterminate 2 5
Eleocharis type, seed 1 3
Sambucus ebulus, seed 5 5
Solanum nigrum /dulcamara, seed 3 8
wild seed, indeterminate 1 3
indeterminate plant matter (fragment) 5 13
cf. parenchyma (ml) 0.05 3
burnt oily matter (ml) 0.01 3

Starch in dental calculus and doubtful
identifications

The initial extraction and study of starch
grains trapped in dental calculus on the teeth
of individuals buried in the Iron Gates was
carried out within a PhD project (during 2015)
that looked at the diet and health status of the
Mesolithic and Neolithic communities of this
region (Jovanovi¢ 2017). Altogether, dental
calculus found in 53 human individuals from
five of the sites on the Serbian side of the
Danube was examined for starch. “C dates
were obtained directly on 22 of the selected
individuals (see Table s5); the rest of the
samples are chronologically characterised
based on their archaeologically determined
stratigraphic their spatial
association with the dated burials. Following
the periodization by Borié (2011. Table 2), the

position and

sampled humans date to two main periods in
the local development: 12 to the Mesolithic
(9500-6300 BC) and 41 to the Mesolithic-
Neolithic and the Neolithic (6300-5500 BC).

The starch extraction was performed at the
Histology Laboratory of the Crop Science
Department at the Faculty of Agriculture,

99

University of Belgrade (in the period between
December 2014 and October 2015). This
environment offered adequate equipment -
fume hood, sterile tools, laboratory chemicals,
consumables (Eppendorf tubes, glass slides
and cover slips, disposable pipettes, micro-
pestle)
centrifuge. Inside the fume hood, the surfaces’
with dental calculus accumulations were

micro-scale, vortex mixer and

gently brushed, the calculus removed with a
dental pick, placed into aluminium foil pans
and its weight measured. The residue was then
placed in 1.5 ml tubes and subjected to
demineralisation. The demineralisation and
starch extraction procedure followed the steps
taken by Tromp (2012. 105), which represent a
modified protocol used by Hardy et al. (2009).
The samples were mounted on glass slides by
placing 30 pl of the pellet and adding a small
amount of paraffin oil. They were observed
using Olympus BXs51 compound polarising
microscope with magnifications of x100, x500
and x1000 (routinely, magnifications of at least
x400 are used in starch analysis - e.g. Piperno
et al. 2004). The total area of the slides was
examined in horizontal transects,
bright-field The suspected

under
illumination.
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starch grains confirmed by the
presence/visibility of the extinction cross
under cross-polarising light. All recovered
grains were counted and photographed. In
the possibility of laboratory
contamination of the material is excluded as it

were

general,

was ensured that the conditions in which the
samples were processed and the analysis
conducted replicate those described in the
relevant literature.

A total of 35 starch grains were retrieved:
five from the calculus of four Mesolithic
individuals and 30 from the calculus of 17
(Mesolithic/)Neolithic individuals (Table s,
Fig. 1/a-d). In another strand of this study,
dental calculus from humans found in Early
Neolithic burials (dated to 5600-5400 cal. BC)
at the sites of Vin¢a and Golokut (central and
northern Serbia) was also analysed for starch
grains; 131 starch grains were detected in the
calculus from nine individuals.

The remarkable difference in the number
of starches between the Neolithic populations
that resided in and outside the Danube Gorges
may reflect the differential preservation
of starch, variations in the diet, and/or
beginnings of/increase in the consumption
of starch-rich food, such as domesticated
cereals, in the regions outside the Iron Gates.
The latter is in full agreement with the earliest
evidence of domesticated cereals in the wider
region — recorded, for example, at Early
Neolithic/Star¢evo-Cris sites in Serbia and
Romania (Carciumaru 1996; Bogaard and
Walker 2011; Filipovi¢ and Obradovié¢ 2013),
and perhaps as early as c. 6400 cal BC at the
site of Blagotin in central Serbia (Whittle et al.
2002. 113 - 14C dates on human and animal
remains from pits in which einkorn grains
were also present, see Jezik 1998). As regards
the starch evidence, this form of reasoning is
valid only under the assumption that the
retrieved Neolithic starch grains belong to
domesticated cereals and that they come from
consumed food. Within the described study,
archaeological starches were compared with a
set of modern examples extracted from seeds
of some of the taxa documented at Early
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Neolithic sites in the wider region (primarily
crops, e.g. einkorn, emmer, barley, lentil, pea)
as well as from some wild, starch-rich edible
fruit (e.g. sweet chestnut and acorns). Modern
specimens were crushed to fine powder and
mounted on a slide using (double-distilled)
water or mineral oil. A portion of the material
was soaked in boiling water or boiled for five
minutes. Some of the modern samples were
stained with Lugol’s iodine reagent. The
modern starch grains from different sources
and in different states were observed and their
characteristics compared with those of the
archaeological
examples from the literature. Unfortunately,
the available microscopy (adapted for Raman
spectroscopy) did not offer a sufficiently clear
and detailed view of the grains and their key
features (e.g. lamellae, hilum, fissures, etc.),
which the
determination. Further, this was the first ever

starches and the relevant

are basis of botanical

attempt at extracting and
archaeological starch in Serbia, and was
carried out in collaboration with specialists
who deal with modern starch derived from

examining

known  sources (i.e. not requiring
identification). Thus, it was felt that the
expertise of an experienced specialist is
necessary in order to pursue botanical
determination of the grains. Based on the size
and shape, most of the starches could broadly
(and preliminary) be identified as belonging to
family. No

observed

species of Poaceae major

differences  were between
archaeological grains from different sites and
periods, but this could again be due to the
resolution and quality of the microscope
image being too low to allow for discerning
key characteristics of the material. A much
more careful examination is needed to
evaluate similarities/differences between the
sites/periods; indeed, the starch extracted will,
in the near future, be examined using
appropriate microscopy.

Overall, major contribution offered by this
initial analysis is the discovery of starch grains
in dental calculus of the inhabitants of the

Iron Gates and beyond, and the indication of a
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greater presence of starch grains in the
calculus of Neolithic individuals from outside
the Danube Gorges. As a sort of an adjunct to
this work, a test-study was carried out in 2016
within the ERC-funded BIRTH project and in
collaboration with Amanda Henry, at the time
leader of the research group 'Plant Foods in
Hominin Dietary Ecology' at the Max Planck
Institute for Evolutionary Anthropology in
Leipzig, Germany (MPI EVA). The analysis
was conducted at the MPI EVA under Henry’s
supervision following the
extraction protocol used by her team (which
includes fewer steps and requires less time
than the one used in the above-described

and starch

study). Prior to this work, water-traps for
modern starch contamination were set up in
two locations at the Department of Archaeology
in Belgrade where the skeletal material from
the Iron Gates is stored. These were later
checked for starch; no starch was detected.
Dental calculus from two sites was tested for
starch: Mesolithic infant burial at Hajducka
Vodenica (Burial 18(3), tooth 26 - Fig. 2) and
two individuals from the Mesolithic-Neolithic
(transitional) level at Lepenski Vir from which
other teeth were previously examined (Burial
11, tooth 41 and Burial 61, tooth 32 - Fig. 3, 4).
In some cases, control samples were taken
from the surface of jaw bones, the wrapping in
which the material was stored, the masking
tape used to keep fragments of jaws together
and the soil trapped in the alveolus of the
tested teeth.

One of the jaws from Lepenski Vir (LV61)
produced starch grains; the other
specimens did not yield starch. In the calculus
from the lingual surface of a tooth in LV61, two
starch grains (Fig. 5/a-b) were registered
whose characteristics are consistent with

two

those seen in modern and archaeological
starch of Triticae (large-seeded grasses
including domesticated cereals). Single bell-
shaped grain was also present. A control
sample from the outer surface of the jaw
contained another Triticae-looking starch,
though smaller than the other two (Fig. 6/a),
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and a grain of compound, polyhedral form also
coming from a grass seed (e.g. of Paniceae
tribe or perhaps Avena) (Fig. 6/b). It is
probably safe to consider the starch granules
in the calculus as ‘authentic’, based also on the
finds of starches in the above-described study
(and the one that followed - see below). They
may be indicative of plant (possibly cereal)
consumption over this period at Lepenski Vir,
but there are a number of other possible
routes for the inclusion of starch into dental
calculus (e.g. Radini et al. 2016). The granules
found on the jaw most likely represent
contamination, the sources of which could be
many (e.g. the matrix in which the bones were
found, the packaging in which they were
stored over the years since the excavation).
The other control samples did not contain
starch, although the sample of soil from jaw
LV61 was not examined.

The most recently conducted analysis of
starches preserved in dental calculus of
Mesolithic and Neolithic inhabitants of the
Iron Gates area (Cristiani et al. 2016) was much
more successful in terms of the number of
the
identification. Hundreds of starch granules

recovered grains and level of

were recovered from the teeth of the
individuals from Vlasac dated to the Late
Mesolithic (c. 7400-6300 BC)
Mesolithic-Neolithic transitional occupation
(c. 6300-5900 cal BC), as well as from Lepenski
Vir individuals dated to its Early Neolithic
occupation (c. 5950-5700 cal BC) (Cristiani et
al. 2016. 1-2, Table 1). The starches were
attributed to the tribes of Triticeae, Paniceae,
An overlap in
morphology is reported for the granules
ascribed to the same taxa coming from
different periods/sites — e.g. Triticeae starch
from Vlasac and Lepenski Vir, although the
number of Triticeae starches found in the

cal and

Aveneae and Fabeae.

Neolithic samples is significantly lower than
that detected in the Mesolithic samples and
perhaps possible
variations in the form and structure of the

does not account for

grains.
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and examined for starch as part of the doctoral project (Jovanovié 2017)

Site Eial Fetiod] Absolute dating (cal BC) Sex |Age Tooth No. JTorl
No. phase starch
| 1| Hajducka 14 ND [5-9 32 1
2 Vodenica 18 5 ND [10-14 16
1 3 | 60 /M 9175-8635 |[Bonsall et al. 2015 M [Middle aged adult 46 1
| 4] 50 § 8310-7970 |Bori¢ and Price 2013 M |Middle aged adult 47
Bl 69 ;: 7940-7590  |Bonsall et al. 2015 M  |Middle aged adult 48
| 6] Lepenski Vir 22 § 7580-7190  [Bori¢ 2011 M?  |Adult size 16
| 8 | 64 ) M |Middle aged adult 18 1
1 7] 21 _:_; ND |Adult size 46
9 105 % ND |Adult size 36 2
10 Padina 11 3 8616-8296 |Bori¢ 2011 ND |5-9 46
T e |52 = ND |59 T(incisor)
12 64b ND [5-9 32
5
| 1] 7 6214-6008  |Bori¢ 2011 ND |Middle aged adult 16 1
| 2 | 6 6030-5824  [Bori¢ 2011 M? |Young adult 23
| 3 ] 12 ND [1-4 85 8
| 4] 14 ND [5-9 42 1
| 5| Ajmana 15 ND |5-9 41
| 6] 3 ND [10-14 11
1 7] 13 ND [10-14 22 2
| 8 | 11 F Middle aged adult 44 1
9 9 F  |Old adult 34 5
1 10] 61 * 6225-5915  |Bonsall et al . 2015 ND |5-9 11 1
|11 ] S4e 6210-5930 |Bonsall et al. 2015 F  |Young adult 47
112 ] 122 6208-5987 |Bori¢ 2011 ND |15-19 16
| 13 ] 32b 6080-5720  |Bori¢ 2011 F?  |Middle aged adult 46
| 14] 32a:%* 6076-5731 |Bonsall et al. 1997; Bori¢ 2011 F  |Old adult 33 1
i 89a 6060-5780 |Bonsall er al. 2015 ND |Adult size 37
| 16 | 26 6025-5890 |Bonsall er a/. 2015 M  |Young adult 47
117} 79a () 6020-5890 |Bonsall et al. 2015 M? |Old adult 37
| 18 | 73 2 6005-5845  |Bori¢ and Price 2013 M [Middle aged adult 26
119 19 ﬁ 5984-5752  |Bori¢ 2011 F Middle aged adult 31
120 88 g’ 5984-5644  |Bonsall et al. 1997; Bori¢ 2011 F Middle aged adult 45
21 9 2 5980-5740 |Bonsall et al. 2015 ND |Adult size 26
Z 17 CJ 5776-5575 |Bori¢ 2011 ND [Young adult 32 1
123 | 14 2 5235-5990 |Bonsall et al. 2015 F  |Adultsize 33 1
24 | 7N —; 5230-5985 |[Bonsall er al. 2015 M  |Old adult 27 1
= Lepenski Vir L o L L :
| 26 | N ND |10-14 42 1
27 ] 6 F? |15-19 45
| 28 | 37 ND [15-19 41 1
A 57 ND |15-19 16
1 30| 48 ND |Young adult 41
|31} 27a F?  |Middle aged adult 16
32 13 F?  |Adult size 27
33 16 F?_ |Adultsize 41
[ 34] 204 F Adult size 17
35 ] 28 M |Adultsize 48 1
| 36 | 47 F Adult size 38
1 37] 57(1) ND |Adult size 47 2
| 38 | 74 M?  |Adult size 23
139 82 ND |Adult size 7
| 40 | 83a ND |Adult size 31
41 91 ND  |Adult size 27 1
30

* individuals also analysed at MPI EVA
** individuals also analysed by Cristiani e a/ . (2016)
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Cristiani et al. attempted a more precise
identification of the starch grains they
recovered. In the process, they used extensive
collections of modern reference material,
including starch from plants native to the
central Balkans, and compared the grains with

the archaeological specimens. They also
consulted the relevant literature and
considered the presence/distribution of

candidate species in the region (Cristiani et al.
2016. SI2-3). There are, however, certain
methodological problems and uncertainties
in this aspect of their work that bring
into question the proposed
determination of starches, thus undermining
the conclusions and ideas expressed in the
paper.

For instance, the authors did not provide a
comprehensive list of species from which
modern starch was extracted and compared
against the archaeological examples (though
they do seem to list all of the observed species

taxonomic

within the Aegilops genus - Cristiani et al.
2016. SI2). Further, there is no information
in the paper on the: number of examined
the whether
they were collected in different ecological
settings (especially since the effect of plant
growing conditions on starch formation and
morphology is acknowledged by the authors);
how many starch grains from how many seeds
per individual plant/species were inspected; if
unripe seeds were also examined (given that
those could have also been consumed). It
remains unclear why the size of starch grains

individuals within species;

of Aegilops species was used to support the
exclusion of this genus as a potential source of
the archaeological starches when, at least
following the description of the modern
reference material examined by the authors,
this size seems to be comparable to the size of
starch granules of domesticated Triticeae
(Cristiani et al. 2016. SI2). Also, the fact that
Aegilops seeds have not been discovered
within, the generally very small, charred seed
assemblages from the Mesolithic and Early
Neolithic sites in the region is no argument
against its possible contribution to the starch
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assemblage from the Iron Gates (Cristiani et
al. 2016. 4). The characteristics of the structure
and shape, and the number and distribution of
A- and B-type starch granules, as used in the
paper, appear to be better criteria for
differentiation in this and other described
cases. The exclusion as potential candidates of
all wild Hordeum species nowadays growing in
the region based on the results of the
inspection of modern starches from only one
of them
explanation/justification. These are some of
the matters of concern in relation to the

(Hordeum murinum) requires

narrowing-down of the possible sources of
Triticeae starch to domesticated cereals, as
attempted by Cristiani et al. The support for
their conclusions the authors find in the
pollen records from Vlasac and Icoana where,
purportedly, pollen grains of domesticated
Cerealia were encountered (see above). As
argued in the relevant section above, this
claim is problematic and unconfirmed, and
remains disputable.

other types of
identified by Cristiani et al. and they suggest
potential use of different (wild) plant sources.
Aveneae tribe includes many of the most
abundant grasses in temperate ecosystems,
growing in both disturbed and in natural
conditions. Some of them have large seeds
(e.g. Avena species) that
represented a food source, but one should not
forget other edible parts. Here, of high

Several starch were

could have

relevance could be Arrhenatherum elatius var.
bulbosum that produces edible, starch-rich
bulbs of up to ca. 1 cm in diameter and which
were found (as charred macro-remains) at a
number of sites in central and north-western
Europe (Roehrs et al. 2013). For the Paniceae
starch they discovered, Cristiani et al. think it
could have originated from Setaria genus
(Cristiani et al. 2016. 4). Most of the Paniceae
nowadays found in the area are allochthonous
(Vrbnicanin et al. 2004), but some Setaria
species have a cosmopolitan distribution
(e.g. Setaria pumila, widespread in the region).
Setaria species are C4 plants, which is,
perhaps, of interest in light of the elevated §°C
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values in the human bones from the Iron Gates
(Bonsall et al. 2015). Cristiani et al. further
recovered a small number of starch grains that
may belong to species of the Vicia genus which
includes pulses whose seeds are, due to
their natural toxicity, edible to humans only
if properly treated prior to consumption
(e.g. soaking in water, prolonged cooking).
A number of plant parts that would not
be considered edible to humans (e.g. fibre,
wood) were present in the dental calculus
analysed by Cristiani et al., along with some
animal remains (Cristiani et al. 2016. 4, Sl4);
this was also the case in the calculus analysed
within the other two starch-related studies
described above. This may reflect the variety
of possible routes via which the material
became entrapped in the calculus, as well as
the diversity of sources from which the starch
and non-starch remains could have originated
(see Radini et al. 2016). Thus resolving the
taphonomy of the inclusions in the dental
plaque should precede
conclusions on the composition of diet and
dietary habits based on calculus-derived
starch.

and inform

The study by Cristiani et al. included two
individuals from Lepenski Vir that have also
been examined within one of the above-
mentioned projects (Jovanovi¢ 2017); different
teeth were targeted for dental calculus (see
Table 4 here and Table 1 in Cristiani et al.
2016). The two sets of results for one of the
individuals (LV20) are similar - no or very few
granules were discovered in the examined
teeth. The results for the other individual
(LV32a), however, are very different: only one
grain was detected on the tooth tested in the
previous study, whereas the three teeth
analysed by Cristiani et al. yielded over 200
starches. This may relate to the different
starch recovery methods applied, but also to
the possible variation among teeth in the rate
of starch deposition, and the calculus build-up
and microenvironment that can affect calculus
formation (Radini et al. 2016. 73). Cristiani et
al. state that the grains deriving from LV32a
were retrieved in dense clusters, but they do
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not specify whether this was the case for
all three teeth they examined for this
individual (Cristiani et al. 2016. Fig. 3, SI). In
this sense, it would also be interesting to know
approximately how many starch grains per
tooth were detected in other individuals for
which multiple teeth were sampled within this
study and which also produced a relatively
large number of granules (i.e. the three
individuals from Vlasac that yielded 50 or more
starch grains - Cristiani et al. 2016. Table 1). Very
tentatively, perhaps there are similarities in
e.g. the pathways of inclusion and deposition
of starch in the cases where it was found in
abundance, such as in the calculus of two
female individuals of about the same age at
death (and with largely overlapping absolute
dates) - Hs3 from Vlasac and 32a from
Lepenski Vir. Cristiani et al. 2016 suggest that,
other than the consumption of starchy seeds,
another route could be the inhalation of starch
produced during their processing (prior to
cooking) that could have included grinding. It
remains to be seen whether the grinding
stones found at the two sites were used for
plant processing.

Strontium isotope analysis of LV32a (and of
two other individuals from Lepenski Vir
examined for starch - Cristiani et al. 2016. 2)
indicated a non-local origin and a possible
connection with the farming groups that were,
at the time, settling in the Danube hinterlands
and beyond (Bori¢ 2013).
Interestingly, the dental calculus from the
teeth of LV32a did not contain starch granules
of the Triticeae type, but the other two
individuals did produce this category of starch
(Cristiani et al. 2016. Table 1). Macro-remains
of domesticated cereals were not encountered

and Price

in the so far analysed archaeobotanical
samples from Lepenski Vir (Allué et al. in press
b) and they were, likewise, absent from (all of)
the occupation phases at Vlasac. They were,
on the other hand, noted in the Early Neolithic
layers at Schela Cladovei (Mason et al. 1996; D.
Obradovi¢, pers. comm.), thus indicating the
presence of domesticated cereals in this
period within the Iron Gates. Inter- and intra-
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site variations in the presence/absence and
degree of use of cereals, and the possible
cultivation of cereals, may have been features
of the Early Neolithic food acquisition in this
region.

Plants in the diet of the Iron Gates
Mesolithic-Neolithic
summary of the discussion

inhabitants - a

The evidence is, so far, limited to a) the
possibly human coprolite-derived pollen
record; b) the modest collection of charred
seed/fruit remains; and c) the starch grains
preserved in human dental calculus. Each of
the three some ways
problematic, which limits their interpretative
potential.

It has not been explicitly shown that pollen
grains from Vlasac and Icoana derived indeed
from fossilised human faeces. Their stratigraphic
and chronological characterisation is also
insecure due to the lack of direct absolute

datasets are in

dating. Further, identification of some pollen
grains as belonging to domesticated cereals is
shrouded by problems relating to,
instance, the criterion used for the taxonomic

for

determination - the size of pollen grains - in
the context of the naturally wide range of sizes
of grass pollen. These issues render futile the
available pollen assemblages from Vlasac and
Icoana as regards their contribution to the
reconstruction of plant-based diets in the
Mesolithic-Neolithic Iron Gates.
Seed/fruit remains have
retrieved only from two sites in the Iron Gates.
The assemblages are very small and reveal
little of the potential array of plants procured
for food or for other purposes. In the case of
Vlasac, of the analysed deposits
represent burial infills, whilst only a few
samples come from contexts likely containing
detritus from every-day activities that may
have encompassed plant processing and
consumption. This could partly explain the
small number of the remains. They do,
nonetheless, offer some idea of the type of
plants that may have been gathered for food -

so far been

most
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wild fruit and nut which would have been
available in the immediate surroundings, as
also indicated by the much larger and more
diverse charcoal record from Vlasac.

The extraction of starch grains from the
dental calculus was successful and this approach
emerged as the
investigations of plant-based diets of the
Mesolithic and Neolithic communities of the

a promising venue in

Danube Gorges. This especially, given that
flotation and archaeobotanical analysis continue
only at Schela Cladovei, whilst the osteological
material is abundant and available for further
examinations. So far, the starch analysis has
provided some information on the potential
sources of food among herbaceous plants,
mainly grasses, and this nicely complements the
data provided by the charred seed/fruit (and
wood) assemblage largely composed of the
remains of woody plants. The highly diverse
pollen record also offers some idea on the range
and availability of the potential plant foods in
the region as it appears to contain pollen from
different vegetation formations (e.g. high- and
mid-altitude woodland, grassland, ruderal and
wetland flora).

Some of the recovered starch grains (i.e.
those placed in the Triticeae category) may
have derived from domesticated cereals.
The presence/use of cereals could indeed be
expected from around the time when the
earliest groups using domesticated crops are
detected in the region, such as the possibly
c. 6400 cal BC-settlers of the site of Blagotin
in central Serbia. Or perhaps even earlier,
as argued by Cristiani et al. based on their
identification of Triticeae starch grains
and referring to the AMS-dates on emmer
grain from the Franchthi cave which confirm
that domesticated cereals reached southern
Greece (likely via maritime route) during the
first half of the 7" millennium BC (Perles et al.
2013). A refinement of the identification
procedures is essential in order to test and
further explore this possibility, as well as
detailed consideration of the taphonomy and
the use of a dataset that
samples from more sites.

includes more



From hunter-gatherers to farmers
Human adaptations at the end of the Pleistocene and the first part of the Holocene

' For Icoana, only proportions of grass pollen
within NAP were provided (Carciumaru 1973, 1996.
Table 30); for Vlasac, the total number of pollen and
spores per sample were supplied (Carciumaru 1978.
Table 1).

* Flotation and analysis of the sediment collected
for unspecified analysis at Lepenski Vir in the 1960's is
ongoing (Allué et al. in press b).

3 By rule, calculus from supragingival surfaces was
always targeted for sampling.
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Figure 1. Some of the starch grains retrieved from the dental calculus of individuals dated to the
Neolithic from the sites of Ajmana and Lepenski Vir (views under bright field and cross-polarised
light): a) Ajmana, grave 13; b) Ajmana, grave 9; ¢) Lepenski Vir, grave 57(1); d) Lepenski Vir, grave 7/I.

Figure 2. The indicated sampled area of the calculus on the tooth of the individual from the
Mesolithic grave 18(3) at the site of Hajducka Vodenica.
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Figure 3. The marked sampled area of the calculus on the tooth of the individual from the
Mesolithic/Neolithic grave 11 at the site of Lepenski Vir. The control-sampled piece of masking tape
also indicated.

Figure 4. The surface of a tooth after the removal of the calculus of the individual from the
Mesolithic/Neolithic grave 61 at the site of Lepenski Vir.
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3;. 75

Figure 5. Starch grains recovered from the calculus from the individual buried in grave 61 at Lepenski
Vir.

Figure 6. Starch grains recovered from the control sample taken from the surface of the jaw bone of
the individual buried in grave 61 at Lepenski Vir.
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