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Introduction

The majority of archaeobotanical studies of Neo
lithic plant economy in southeast Europe focuses 
on cultivated plants: An obvious reason is that crops 
used by first farmers in the region have been an im
portant element of the Neolithic subsistence. The 
analyses of crop assemblages have thus helped better 
understand early agriculture and its role in the Neo
lithic way of life, more or less established in the re
gion by the end of the 7th millennium BC. Another 
important aspect of the Neolithic subsistence is the 
use of wild plant resources, which can provide in
sight into the interaction of Neolithic economy with 
the natural environment. To trace and ‘prove’ the ex
ploitation of wild plant resources using archaeobot
anical method is not always easy and possible. Easi
est to detect are wild plants bearing fruits with fruit 
stones, as well as berries, nuts, and other fruits with 
hard parts, which have better chances of being pre
served in charred or subfossil state in cultural layers. 
Such finds of fruit taxa are very common, and a hy
pothesis of management of their wild stands and pre
domestication cultivation was put forward in some 
instances (see Wasylikowa et al. 1991; Valamo
ti/Kotsakis 2007; Marinova/Thiébault 2008). 
Further plant parts which are likely to be preserved 
charred are rhyzoms and tubers. However, the rec
ognition and identification of parenchymatous tis
sues is difficult, and the awareness of these finds has 
increased only recently (Hather 2000). 

Certain wild herbs could have played an impor
tant role in the diet of prehistoric population in Eu
rope (see Behre 2008) and the Near East (e. g. Fair
bairn et al. 2007). Pure concentration of seeds of a 
wild plant comes up to now mainly from the Chal
colithic sites in the region: for example in the Bul
garian prehistoric record of Slatino (4650–4500 
cal BC), where an unmixed ‘cache’ of Chenopodi-
um sp. seeds came to light (Marinova et al. 2002) 
or of Drama, where storage of cornelian cherry in a 
vessel was found (Küster 1989). Also from the Chal

colithic of Romania, the site Pietrele (Hansen et al. 
2008) yielded a concentration of collected wild seeds 
of belladonna (Atropa bella donna). From Serbia 
gathering of water chestnut was observed (Boroje
vic 2009) for the Chalcolithic site Opovo. Especially 
difficult to recognise are plants used for their leaves 
or other soft vegetative parts, which have low chanc
es of being detected unless studies of gut content of 
human bodies in peat and in permafrost are under
taken, or if preserved by desiccation. The area un
der consideration provides few possibilities for these 
types of preservation, and almost no direct evidence 
of use of these resources is available. 

In the current paper we discuss the use of wild 
plant resources in southeast Europe based on the 
charred macrobotanical evidence from several 
Neo lithic sites in the Danube and the Morava plain, 
situated in the presentday territory of north Bul
garia and north/central Serbia. The region was cho
sen because it provides an opportunity to compare 
the Neo lithic evidence of wild plant resources and 
land use with that from the Mesolithic in the Dan
ube Gorges, and to explore (dis)continuity in exploi
tation of local vegetation. The study has no intention 
to provide definite conclusions but more to increase 
awareness of the topic and serve as a starting point 
for further research in the area.

Presentday climate, geology and vegetation of the 
research area

The area under consideration occupies more or 
less the central part of the Balkan Peninsula and 
includes southern edges of the Pannonia plain and 
westernmost sections of the Carpathian and the Bal
kan ranges, with sites located in the Danube and the 
Morava plains (Fig. 1). The climate of the region is 
generally temperatecontinental though diversified 
relief allows for local variations and existence of mi
croregions under the influence of cold airmass
es from the north/northeast of the continent roll
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ing across the Pannonia plain. Winters are cold with 
heavy snowfall (in November–March), in harsh con
trast to very hot and dry summers, with most rain
fall in spring and autumn. The average annual tem
peratures range from c. 10 °C in lower altitudes to 
about 6 °C in areas above 1,000 m; maximum sum
mer temperatures are between 37 °C and 42 °C in 
the lower regions, and between 21 °C and 36 °C in 
the mountains. The most rainfall occurs in warmer 
parts of the year (spring and autumn in particular); 
the annual precipitation in lower regions is within 
540–620 mm range, increasing with the altitude to 
700–1,000 mm, with some high mountains receiv
ing up to 1,500 mm. Cold, sometimes galeforce 
winds (i. e. koshava – a stormy northeast wind car
rying snowfall from Russia) are characteristic for the 
cold part of the year, while northwesterly and west
erly prevail in warmer seasons (Kojić et al. 2001, 
486–487; Kopralev 2002; Reed et al. 2004; Stošić/
Lazarević 2009).

The plains to the north of the Sava and the Danube 
are generally characterized by organically rich and 
highly fertile heavy black earth soils (chernozems). 
This humusrich soil is also found in parts of the 
Morava valley (Marković 1993; Stošić/Lazarević 
2009). South of the Sava and the Danube, on hills 
and mountains, brown forest soil is dominant. Sev
eral types of cambisols are widespread on flat ter
rains and mild slopes of central Serbia and Bulgar
ia, with a combination of deciduous (oak and beech) 
and coniferous woodland as natural vegetation; at 
lower altitudes they are used for growing crops. Flu
vial sandy and clayey soils are present near large 
rivers and are suitable for field and garden crops 
(Stošić/Lazarević 2009). Of these, the most wide
spread type is smonitza, covering large sections of 
the Morava valley (including its tributaries), where 
some of the considered sites are located. Despite of 
its heavy clayey composition, smonitza is considered 
fertile soil, though difficult in terms of tractability 
even in conditions of modern (mechanised) agricul
tural production. 

Most of the territory under consideration south 
of the Sava and the Danube belongs to the Moe
sian phytogeographical province of the Balkan flo
ristic subregion, and is dominated by thermophil
ous mixed deciduous broad leaved forests consisting 
of oak and beech communities (Horvat et al. 1974; 
Kojić et al. 2001; Redžić et al. 2011). The Europe
an Vegetation Map (Bohn et al. 2003) considers the 
dominant types of oak forests in the area as “Pan
nonianDanubianBalkan lowland to submontane 
Balkan oakbitter oak forests” and “Danubianeast 
Balkan lowlandcolline mixed downy oakbitter oak
grey oak forests”. These forests, present around the 
Danube and the Morava rivers and their tributaries, 
are dominated by various oak species like Quercus 

cerris, locally admixed Quercus frainetto, Quercus 
pubescens etc., as well as ash (e. g. Fraxinus ornus), 
hornbeam (Carpinus orientalis, C. betulus), white
beam (Sorbus torminalis, S. domestica), maple (Acer 
campestre, A. tataricum), elm (Ulmus minor), wild 
pear and apple (Pyrus pyraster, Malus sylvestris), lin
den (Tilia tomentosa). They usually have rich shrub 
and herb layer. The shrub layer consists of various 
light demanding small trees and shrubs, which tend 
to increase as the forests thin and open, for exam
ple under human disturbance. Common shrub spe
cies in these forest communities are: Cornelian cher
ry (Cornus mas), hawthorn (Crataegus monogyna), 
privet (Ligustrum vulgare), wayfaring tree (Vibur-
num lantana), dog rose (Rosa canina), hazel (Corylus 
avellana), spindle (Euonymus europaea), juniper (Ju-
niperus oxycedrus), smoke tree (Cotinus coggygria), 
buckthorn (Rhamnus cathartica), garland thorn (Pa-
liurus spina-christi), butcher’s broom (Ruscus acu-
leatus), sloe (Prunus spinosa) (Kojić et al. 2001). 

The composition of riparian vegetation flanking 
the watercourses is determined by the groundwater 
table and flooding regime: willow forests occur on 
regularly flooded soil and are represented by Salix 
amygdalina, S. alba, S. purpurea; poplar woods are 
common on less wet land and include taxa such as 
Populus nigra and P. alba, as well as Alnus (alder), 
Salix alba, Ulmus campestris, Fraxinus oxycarpa, 
Crataegus nigra, Cornus sanguinea (dogwood).

The wetland vegetation in seasonally flooded ar
eas includes reed (Phragmites communis), bulrush 
(Typha angustifolia, T. latifolia), clubrush (Schoeno-
plectus lacustris), sweetgrass (Glyceria maxima) and 
other wetloving taxa (Lakušić 1970). The aquatic 
vegetation of stagnant water bodies in river flood ba
sins is composed of various duckweeds (Lemnaceae, 
e. g. Lemna gibbor, L. minor) and taxa such as horn
wort (Ceratophyllum demersum), floating fern (Sal-
vinia natans), crystalwort (Riccia fluitans), as well 
as species of bladderworts (Utricularia), pondweed 
(Potamogeton), water lily (Nymphaea), water chest
nuts (Trapa) etc. (Kojić et al. 2001).

Steppe vegetation to the north of the research area 
occurs on chernozem soils in the plains, while it is 
also present on sandy (e. g. dunes) and saline soils 
(salt meadows and pastures), as well as loess plateaus 
where it forms part of foreststeppe formation (Kojić 
et al. 2001; Bohn et al. 2003). Characteristic taxa be
long to families of knotweeds, amaranths, aster fam
ily, grasses and sedges (e. g. Polygonum arenarium, 
Kochia arenaria, Festuca vaginata, Koeleria galuca, 
Centaurea arenaria, Tragopogon flocosus, Stipa joan-
nis, S. capillata); among common taxa in salt steppes 
are Salicornia europea, Suaeda maritima, Cyperus 
pannonicus, Crypsis aculeatum, Puccinellia limosa, 
Camphorosma annua (Kojić et al. 2001, 498). Fur
ther to the east, on the territory of Bulgaria and Ro
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mania the importance of various members of the ge
nus Stipa increases (cf. Bohn et al. 2003).

The natural vegetation of the research area has 
for long been under anthropogenic influence. Ma
jor changes of the vegetation and land cover are ob
served in the pollen diagrams from the Balkans, 
starting from 5500 BP (Marinova et al. 2012; Feur
dean et al. 2012), particularly increasing in recent 
times (in the last 200 years) through clearcutting of 
forests for various purposes (agricultural, construc
tional, energyprovision etc.) and by turning large 
portions of grasslands in the north into agricultur
al land.

Late Pleistocene/Early Holocene climate and vegeta
tion in the Balkans

The late Pleistocene pollen evidence from south
east Europe shows predominance of Artemisia-Che
nopodiaceae lowland steppe vegetation grading up
slope into Pinus and Picea belt in the mountains, 
indicating very dry climatic conditions similar to 
those in unglaciated areas to the north of Europe 
and in southwest Asia (Bottema 1979; Willis 
1994; Eastwood 2004; Magyari et al. 2008). How
ever, pollen of temperate tree taxa (e. g. Abies, Betula, 
Alnus, Corylus, Quercus, Tilia, Ulmus, Acer, Salix), 
though in low proportions, is constantly present in 
the records from across the Balkan peninsula, sug
gesting that the region served as an important refu
gium for these mesophillous taxa during the glacial 
periods (Willis 1994). 

The beginning of the Holocene (around 
10,500 BP) is marked by a shift to warmer and more 
humid conditions, which in the Balkans led to the 
expansion of mixed deciduous forests composed of 
Quercus, Ulmus, Tilia, Corylus in Greece and Bul
garia (Willis 1994). The palynological and palaeo
ecological evidence from the Southern Carpathians 
(Magyari et al. 2012) also points to 10,600–10,300 
cal BP (c. 8500 cal BC) expansion of the oak for
ests in the lowlands, and higherthantoday sum
mer insolation. The palynological record from the 
Black Sea shelf suggests that open oak forests were 
spread in the eastern Balkans at the beginning of 
the Holocene, and the record shows early presence 
in the region of the major temperate arboreal spe
cies such as Quercus, Ulmus, Tilia and Carpinus bet-
ulus. This vegetation palaeosuccession continues 
with the spread of mixed oak forests from 8950 un
til 2620 cal. BP (c. 7000 cal BC–670 cal BC). The oak 
forests of the Balkan mountain range (Stara Planina) 
had well developed undergrowth vegetation during 
the Holocene climatic optimum (c. 8000 to 6000 BP) 
composed of Corylus, Cornus mas, Sambucus, Hede-
ra and Humulus (Fili povitch et al. 1998). 

Very few information are available on the com
position and distribution of Early Holocene vegeta
tion for the territory Serbia and north Bulgaria. The 
pollen record from human coprolites recovered from 
the Early Holocene (Mesolithic) site of Vlasac in the 
Iron Gates provides some data (Cârciumaru 1978). 
Fifteen arboreal taxa were identified, of which those 
dominant in the Early Holocene levels were Ulmus, 
Corylus, Quercus and Tilia, indicating already pres
ence of the main elements of mixed deciduous for
ests. A similar spectrum of arboreal taxa was en
countered in the pollen evidence from Lepenski Vir 
(Gigov 1969), as well as in the pollen samples from 
the Early Neolithic (Starčevo culture) layers at the 
sites of Divostin and Grivac in central Serbia, where 
Pinus, Quercus, Tilia and Betula were most common 
(Grüger/Beug 1988). 

Archaeological background of the sites under study

The Late Glacial and the onset of the Early Holo
cene in the Balkans is mostly characterised by settle
ments in caves and rock shelters (e. g. Radovanović 
1996; Galanidou/Perlès 2003; Bonsall 2008). 
For the area considered here, the Iron Gates section 
of the Danube has yielded the best record so far of 
continuous human occupation from the Late Glacial 
(Upper/Epipalaeolithic) into and during the Early 
Holocene (Epipalaeolithic/Mesolithic – Early Neo
lithic; Borić 2007; Bonsall 2008). Moreover, the 
Iron Gates archaeological sites are at present the only 
known in Serbia where evidence of Mesolithic occu
pation has been discovered. The renewed excavations 
at one of these sites – the site of Vlasac –included 
systematic archaeobotanical sampling and flotation, 
offering first information on the plant procurement 
and use among the sites located on the right side of 
the Danube (Borić et al. 2008; Filipović et al. 2010; 
Allué et al. in press). The recent excavations took 
place in a previously unexcavated portion of the site, 
revealing a continuous sequence of burials from the 
Late Mesolithic (7500–6200 cal. BC) and the Meso
lithic/Early Neolithic transformational phase (6200–
5900 cal. BC), as well as a possible semisubterrane
an dwelling at the bottom of the burial sequence 
estimated to derive from the first three centuries of 
the 7th millennium BC. There is also evidence of the 
use of the site in Early/Middle Neolithic (post5900 
cal. BC) and corresponding levels contain the earli
est pottery finds at Vlasac (Borić et al. 2008). For 
the first time at the site, contexts deriving from the 
period of MesolithicNeolithic transformations (c. 
6200–5900 cal BC) were discovered, showing defi
nite evidence of contacts between the fisherforag
er community of the Danube and the first farming 
groups of the central Balkans (Borić et al. 2008).
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The Early Neolithic of the Danubian plain and 
Morava valley in Serbia and in northwest Bulgar
ia is usually associated with the Starčevoculture 
which emerged at the end of the 7th and the begin
ning of the 6th millennium cal BC, and its develop
ment over a period of about 800 years (Biagi et al. 
2005). Based on the occurrence of (semi)permanent 
settlements, pottery, ground stone implements and 
domestic animals and plants, Starčevo population 
is considered first farmers in the region (Tringham 
1971; Garašanin 1983; Greenfield 1993). The Ear
ly Neolithic sites in the Danubian plain of north/
central and northeast Bulgaria are considered as 
belonging to the Monochrome Neolithic period 
(Todorova 1989; Boyadzhiev 2009), or as relat
ed to the Early Neolithic cultures of the Carpathi
anLower Danube basin (Nikolov 1999) and asso
ciated with the Karanovo I culture (Krauss 2010). 
Notwithstanding the ongoing debate on the cultur
al attribution of these sites, the archaeological evi
dence suggests that they represent the earliest stag
es of the Neolithic in Bulgaria, corresponding to the 
period 6200–5750 cal BC (Krauss 2008). At some 
of them the occupation continued into later phases 
of the Bulgarian Early Neolithic (5750–5500 cal BC), 
for example at Dzulyunitsa, Koprivets and Ohoden
Valoga (see overview in Boyadzhiev 2009).

The Early Neolithic/Starčevo culture sites in Serbia 
and northern Bulgaria selected for the present study 
contain semisubterranean structures (pits) consid
ered to have been used as dwellings (Garašanin 
1954; 1984; Elenski 2006; Ganetsovski 2009). 
They are characterised by few architectural elements 
and smallscale deposition of artefactual materials, 
which seem to reflect their shortterm occupation 
and that the Neolithic population in Serbia was more 
oriented towards animal herding (Greenfield/
Jongsma 2008). Hearths and ovens were sometimes 
present in or outside the pits; occasionally, finds of 
large (possibly communal) grinding stones were en
countered (Garašanin 1954). Some sites provided 
evidence of surface structures with wattleanddaub 
walls, such as Divostin (Bogdanović 1988).

Materials and methods 

The majority of archaeobotanical information pre
sented or referred to in this paper derive from plant 
macrofossils preserved in charred state. The results 
of analysis of seed/fruit (carpological) remains of 
wild, most probably gathered plants are included, as 
well as the results of wood charcoal analysis taken as 
direct evidence of the woodland vegetation, and as 
an indicator of the environment around the studied 
sites. Most of the available data come from the Meso
lithic site of Vlasac (Filipović et al. 2010) in north

east Serbia and the early Neolithic sites of Ohoden 
(Marinova 2009) and Dzhulyunitsa (E. Marinova, 
unpublished) in north Bulgaria. The sites are con
sidered suitable for the study (and the evidence they 
yielded are comparable) based on their similar (pre
sentday) environmental setting, archaeological fea
tures, and their close relative chronology (Mesolith
ic/Early Neolithic, Early Neolithic). Furthermore, 
the sampling strategy at the three sites was similar: 
the studied materials (wood and seed/fruit) mainly 
come from flotation samples collected in the field; at 
Vlasac charcoal was also retrieved from wetsieved 
samples and, additionally, larger wood pieces were 
collected by hand. The charcoal assemblages from 
the Mesolithic layers of Vlasac and Early Neolith
ic horizon at Ohoden and Dzhulyunitsa recovered 
via flotation are considered and compared. As re
gards density, Vlasac flotation samples were relative
ly poor and contained a maximum of three identifi
able charcoal fragments per litre of soil, those from 
Ohoden approximately seven, and samples from 
Dzhulyunitsa had 14 identifiable charcoal fragments 
per litre of soil.

Systematic collection and analysis (to a varying 
detail) of nonwood macroremains had been carried 
out at few Early Neolithic sites in Serbia and north 
Bulgaria, and at some of these flotation was the main 
method of retrieval. At some other excavated Neo
lithic sites botanical remains were noted and/or col
lected only when (present in concentrations) visible 
to the excavator, while occasionally impressions of 
plant parts in pottery and daub have been noted (e. g. 
Renfrew 1979). In terms of sampling methodology, 
‘blanket’ sampling (Pearsall 2000) was applied at 
Vlasac (Filipović et al. 2010; Allué et al. in press), 
Blagotin (Jezik 1997) and Drenovac (Obradović, un
published data); at Medjureč the samples were col
lected only from welldefined deposits (Obradović, 
unpublished data). In the excavations at Blagotin, 
‘control samples’ of 2  litres of soil from each exca
vated level were taken for flotation, while entire soil 
matrix from features and concentrations of artefacts 
and other materials was processed (Jezik 1997, 114). 
A minimum of 10 litres of soil is collected from ex
cavated units at Drenovac, and at Medjureč the vol
ume of samples does not exceed 10 litres. Macrobo
tanical material from Divostin was extracted from 
44 blocksamples taken for pollen analysis (Grüger/
Beug 1988). At the typesite of StarčevoGrad 
plant impressions in pottery were noted and sever
al charred seeds (mainly crop) were handcollect
ed (Renfrew 1979). From the site Malak Preslavets 
c. ten flotation samples were retrieved and analysed 
(Panayotov et al. 1992); from Koprivets 14 flota
tion samples with the total volume of 225 litres were 
studied (Marinova 2006).

In order to overcome the minor to major differ
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ences in the methods of recovery of plant remains, 
and to enable the comparison based on the differ
ent types of material combined (charred wood and 
charred seed/fruit) from the selected sites, the com
piled results are presented as presence/absence 
of taxa and are used as such in further discussion 
( Table 1). The three sites that yielded wood char
coal are compared using also the quantitative data of 
identified fragments (Fig. 2). Furthermore, the iden
tified taxa are considered as indicative of different 
vegetation types, and are grouped and discussed ac
cordingly (Table 1). 

Results and discussion

Wild plant resources: vegetation around the sites

The combined record of wood charcoal and other 
plant macro remains (Table 1) reveals overall pres
ence of the main vegetation types noted in the Ear
ly Holocene pollen records from the Balkans (see 
above): coniferous (pine) woodland, mixed decidu
ous forests composed of Quercus, Ulmus, Carpinus, 
and the forest undergrowth represented by taxa such 
as Cornus, Cotinus, Corylus, Sambucus and Rosace
ae. The latter are considered by Bohn et al. (2003) as 
the undergrowth of the oak forests (dominated by 
Quercus cerris, Q. frainetto or Q. pubescens) of the 
zonal vegetation of “Danubianeastern Balkan low
landcolline mixed downy oakbitter oakgrey oak” 
and “PannonianDanubianBalkan lowland to sub
montane Balkan oakbitter oak forests”. However, 
Bohn et al. (2003) also include these forest under
growth/forest edge taxa into the “SubMediterrane
ansubcontinental herbgrass steppes, locally mead
ow steppes alternating with oak forests”. Taxa such 
as Cornus mas, Cotinus coggygria, Cistus, Prunus, 
Rhamnus, as well as Maloideae (Crataegus, Sorbus, 
Pyrus) found at the studied sites are indeed light
demanding and prefer open (nonwooded) spaces 
(ibid.). Their apparently high overall abundance in 
the anthracological evidence presented here (Fig. 2), 
and their presence in majority of the studied plant 
assemblages (9 out of 10, see Table 1) suggests their 
greater presence in the surroundings of the sites.

It is also conceivable that the Neolithic plant econ
omy of southeast Europe led to the increase in for
est edge/undergrowth lightdemanding shrubs 
(Marinova et al. 2012). In the considered anthraco
logical assemblages, oak is represented by no more 
than 50 % of the total wood remains (Fig. 2). Assum
ing that the studied material mostly represents fire
wood collected in an opportunistic way (in terms of 
its abundance locally, and hence ease of collection 
and transportation – e. g. Asouti/Austin 2005), it 
then seems that oak was not as dominant here as 

in, for example, the Struma valley in west Bulgar
ia, where it forms up to 80 % of the wood charcoal 
assemblages of the Early Neolithic (c. 6159–5926 
cal BC; Marinova/Thiébault 2008). One possible 
factor determining the distribution and density of 
oak woodland could have been mean annual precip
itation, which in the Struma valley today amounts 
to approx. 700 mm, whereas in the Lower Danube it 
does not exceed 450–500 mm. 

Though they should be taken with caution, as they 
represent wood selected for human use, the anthra
cological data give an impression that the sites were 
located in a landscape where open vegetation formed 
an important part. Indeed, the Late Glacial and Early 
Holocene pollen records from the northwest Black 
Sea coast and the Lower Danube in Bulgaria demon
strate presence of wooded steppe in the area up until 
c. 8300 and 7800 cal BP (6350–5850 cal BC; Bozilo
va/Beug 1994; Bozilova/Tonkov 1998; Atanass
ova 2005; FilipovaMarinova et al. 2012). To the 
west of the research area, the available charcoal evi
dence from Vlasac and Ohoden suggests forested lo
cations for these sites, however with marked pres
ence of forest edge/open vegetation (particularly 
Cornus and Prunus, but also Corylus and Maloideae, 
see Fig. 2), also common in seed/fruit assemblages 
from the Morava Valley and the Lower Danube. This 
continuous presence, in terms of (geographic) space 
and time, of indicators of open vegetation likely re
flects the actual presence of open landscapes in the 
sites’ surroundings, including grassland (e. g. finds 
of Stipa at Ohoden). Noteworthy, it has been suggest
ed that ‘temperate deciduous wooded steppe’ was a 
dominant vegetation type in the Great Hungari
an Plain throughout the Holocene, and that at least 
some steppe species arrived to the Plain through 
the Lower Danube (Magyari et al. 2010). Though 
the vegetation openness may have been more a fea
ture of the Lower Danube zone, based on the char
coal record from Vlasac and seed/fruit record from 
the Morava Valley it cannot be excluded for the sites 
in the west of the research area. Generally this evi
dence could be also interpreted as indication for re
mains of steppe vegetation with shrubs of Rosace
ae and other light demanding and drought resistant 
woody taxa, which were typical for the Late Glacial 
in Southern Europe (see Magyari et al. 2008; Hen
ry et al. in press).

Riverine/wetland vegetation is characteristic of 
the Early Neolithic sites in north Bulgaria, and is 
registered at Vlasac. The occurrence of this type of 
vegetation in the studied assemblages is in agree
ment with the location of the sites in river catch
ment areas; the occurrence of Trapa natans at the 
two of them indicates proximity of shallow bodies 
of slowflowing or stagnant water. Interestingly, the 
seed/fruit assemblage from the Morava catchment 
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does not contain remains of the taxa of moist hab
itats (with the exception of a single taxon present at 
Drenovac), in contrast to the assemblage from the 
Lower Danube/north Bulgaria. Whereas this may 
be an artefact of differences in the archaeobotanical 
method (e. g. hand collection versus systematic sam
pling), or a result of variability in human preferenc
es for wild resources, it could perhaps (also) point 
to low presence/absence of this type of vegetation 
in the sites’ vicinity, implying dryer soil conditions 
at the time along the Morava river and its tributar
ies, compared to the (Lower) Danube valley which 
could have been wetter and more prone to flooding. 
Indeed, unlike the mostly elevated topography of the 
Lower Danube, the Morava river valley is highly di
verse and composed of relatively narrow strips of 
flat terrain along the main and smaller watercours
es, and hilly and mountainous area beyond, with al
titudes increasing towards the south of the basin (up 
the Morava stream). However, the sites such as Dren
ovac and Medjureč, located in the immediate vicin
ity of two smaller watercourses within the Morava 
catchment, would most likely have access to areas 
occupied by wetland vegetation (notably, the bed of 
ancient stream cutting through the cultural layers at 
Drenovac has been detected). Hence, while e. g. oak 
stands (including other trees and shrubs) may have 
existed in dry areas of the Morava river valley in the 
past, as they do today (Janković 1968; Kojić et al. 
2001, 496–497), the natural conditions would have 
also been favourable for wetloving plants. Charcoal 
analysis for the sites in the Morava valley would shed 
important light onto the past vegetation of the area.

Plant and land use 

A relatively wide spectrum of wild plant resourc
es seem to have been available and accessible to the 
Mesolithic/Neolithic inhabitants of the region; taxa 
occupying diverse habitats – riparian/wetland, dry/
open woods (wooded steppe), oak woodland, pine 
wood stands – appear to have been targeted for their 
wood, or fruit, or both. The persistent presence of 
wood charcoal of taxa deriving from different hab
itats implies the proximity of these habitats to the 
settlements. 

Cornus mas is the most frequently occurring tax
on in the seed/fruit records (see p. ••• Table 1); it was 
likely collected for both its wood and fruit (Corneli
an cherries). It grows along forest edges and in open 
spaces and would have been widely distributed in the 
region. The wood of Cornus mas has certain proper
ties that make it potentially good for wood working 
– for example, it is hard, elastic and brittle and could 
have been used for building fences, wattleanddaub 
constructions and so on. Cornus mas berries were 

most probably gathered as food; their symbolic role 
has been tentatively suggested for Vlasac (Filipović 
et al. 2010). Cornus is common in the Neolithic ar
chaeobotanical assemblages from neighbouring are
as, for instance from the Struma valley (Marinova/
Thiébault 2008), the Thracian plain (Marinova 
2006; 2011) and northern Greece (Ntinou/Kotja
bopoulou 2002). 

The fruits of several other small trees and shrub
like taxa are relatively common across the assem
blages (see Table 1): Corylus avellana (wood and 
nut), Sambucus (wood and fruit), Rubus (fruit), Pru-
nus (wood and fruit) and Malus/Pyrus (wood and 
fruit). The absence of fruit of some of these taxa from 
the Vlasac record could be of interest and may imply 
that fruit was not collected here (similar to the wet
land plants, see below); however, the ‘nondomestic’ 
archaeological context (i. e. burials) of most of the 
analysed plant remains from Vlasac also means that 
the plant record could be ‘incomplete’.

In addition, riparian vegetation appears to have 
been an important resource for the Late Mesolithic/
Early Neolithic population, and both wood and fruit 
were collected. Ulmus and Salix/Populus occupy less 
wet areas of river (flood) plains, whereas Alnus can, 
to some extent, tolerate flooding. The occurrence of 
these taxa at the Lower Danube sites, combined with 
presence of seed/fruit of Hyosciamus, Physalis, Vitis 
and Trapa in particular, indicates presence of tem
porarily (and permanently) wet areas and flooded 
land close to the settlements. As noted above, riv
erine vegetation is virtually absent from the sites in 
the Morava valley, at least from the seed/fruit record, 
and this may reflect different composition of the veg
etation around these sites compared to that along the 
Danube.

Conclusions

Though highly fragmentary, the presented an
thracological and carpological evidence, support
ed by the regional pollen data, offers a basis for the 
reconstruction of the ecological zones around the 
sites, providing a broad picture of the wild plant re
sources potentially available to the late Mesolithic/
Early Neolithic population in the area. In addition to 
the deciduous oak forests, noted in previous (pollen
based) palaeovegetation reconstructions, patches of 
vegetation of open landscape, perhaps in the form 
of wooded steppe or more open remains of the Late 
Glacial steppe vegetation, seem to have been natu
rally present in the sites’ surroundings, and regular
ly exploited by the residents. Wooded steppe or open 
oak woodland offered rich wild plant food sourc
es, represented in the archaeobotanical assemblag
es mostly by remains of (fruits and nuts of) Cornus 
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mas, Corylus avellana and Sambucus nigra/ebulus. 
Riparian forests and wetlands were also attractive as 
a local source of both wood and fruit. It appears that 
more or less same ‘set’ of taxa were consistently in 
use through the Late Mesolithic and Early Neolithic 
in the area studied, suggesting unchanged availabili
ty of the (local) resources, as well as continuity of the 
‘gathering aspect’ of subsistence strategy over a peri
od of more than 1,000 years. 

Summary

The archaeobotanical datasets (seed/fruit and 
wood charcoal) from one Mesolithic and two Ear
ly Neolithic sites in southeast Europe, located in the 
MidLower Danube catchment, are presented and 
discussed in relation to the available archaeobotan
ical and palaeoenvironmental data from the region. 
The taxa represented in the macrobotanical assem
blages are interpreted in terms of land use and ex
ploitation of wild plant resources, and are consid
ered as indirect evidence of the vegetation around 
the sites. The macro botanical evidence, comprising 
mainly plant parts more likely to be preserved – i. e. 
fruit stone (hard endocarp) and nutshell (hard peri
carp) – indicates that the main collected taxa were 
Cornelian cherry (Cornus mas), hazel (Corylus avel-
lana) and elder (Sambucus sp.).

The anthracological record suggests that the Mes
olithic and Early Neolithic population had access to 
and made use of open woodland (wooded steppe), 
oak forests, and riparian vegetation. The compo
sition of the assemblages from different sites point 
to general continuity in exploitation of similar ar
ray of wild plants and landscape across the research 
area and through the period considered (7500–5500 
cal BC).

Zusammenfassung

Das archäobotanische Material (Samen/Früchte 
und Holzkohle) von einem mesolithischen und zwei 
frühneolithischen Fundplätzen in Südosteuropa im 
Einzugsbereich der mittleren Donau wird vorgestellt 
und mit dem aus der Region vorliegenden archäobo
tanischen und paläoökologischen Material vergli
chen. Die Taxa der Makroreste werden als Hinweis 
auf Landnutzung und Verwertung von Wildpflanzen 
sowie als indirekter Beleg der um die Fundplätze vor
herrschenden Vegetation gewertet. Die Ma kroreste 
umfassen hauptsächlich sich gut erhaltende Pflan
zenteile – zum Beispiel Obstkerne und Nussschalen 
– und zeigen an, dass als häufigste Arten Kornelkir
sche (Cornus mas), Hasel (Corylus avellana) und Ho
lunder (Sambucus sp.) gesammelt wurden.

Die Holzkohlenfunde lassen vermuten, dass die 
mesolithische und frühneolithische Bevölkerung of
fenen Wald und Waldsteppe nutzte sowie Eichen
wälder und die Ufervegetation von Gewässern. Die 
Zusammensetzung der Proben von verschiedenen 
Plätzen deutet auf eine allgemeine Kontinuität in 
der Nutzung gleichartiger Wildpflanzen und Land
schaften im Arbeitsgebiet während der untersuchten 
Zeitspanne hin (7500–5500 cal BC).
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Fig. 1. Research area showing the location of the sites men
tioned in the text. ● Sites studied by the authors.

Fig. 2. The sites of Vlasac (Mesolithic), Dzhulyunitsa and 
OhodenValoga (both Early Neolithic). Percentage proportion 
of the main wood taxa and presence/absence of seed/fruit of 

gathered taxa. 



Tab. 1. The presence of wood and seed/fruit remains of gathered plants at archaeobotanically analysed sites of the research area.

Periods Mesolithic 
(7500–6200 
cal BC)

Early Neolithic (6200–5500/5300 cal BC)

Sites Vlasac 
(Iron Gates)

Blagotin Divostin Drenovac Medjureč Starčevo Ohoden-
Valoga

Dzhulyunitsa Koprivets Malak 
Preslavets

Danube 
Gorge

 Morava valley Danube valley

Vegetation types
Filipović 
et al. 2010

Jezik 1997 Grüger/Beug 
1988

Obradović 
unpublished

Obradović 
unpublished

Renfrew 
1979

Marinova 
2009

Marinova 
unpublished

Marinova 
2006

Panayotov 
et al. 1992

Riparian forests, moist habitats, wetlands

wood charcoal

Ulmus + . . . . . + + . .
Fraxinus + . . . . . + + . .
Alnus . . . . . . + + . .
Populus  . . . . . . + + . .
Salix  + . . . . . . . . .
Salix/Populus + . . . . . + + . .
Vitis  . . . . . . . + . .
seed/fruit

Hyoscyamus niger . . . + . . + . + .
Physalis alkekengii . . . . . . . . + .
Trapa natans . . . . . . + + . .
Vitis vinifera ssp. sylvestris . . . . . . + . . +

Deciduous oak forests

wood charcoal

Acer + . . . . . + + . .
Carpinus + . . . . . + . . .
Quercus + . + . . . + + . .
cf. Tilia . . . . . . + . . .
seed/fruit

Quercus . . . . . . . + . .
Sorbus cf. aucuparia . . . . . . + . . .

Forests-undergrowth/open vegetation

wood charcoal

Cornus mas + . . . . . + + . .
Corylus avellana + . . . . . + . . .
Sambucus ebulus/nigra + . . . . . . . . .
Cotinus coggygria + . . . . . . . . .
Rhamnus + . . . . . . . . .
Prunus + . . . . . + + . .
Maloideae + . . . . . + + . .
Rosaceae . . + . . . + . . .
seed/fruit

Cornus mas + + . + + + + + + .
Corylus avellana + . . . . . + + . .
Sambucus ebulus/nigra + . . + . . + + + .
Malus sp./Pyrus sp. . + . . . + . . + .
Prunus cf. spinosa . . . . . . . + + .
Prunus sp. . . . . . . + + + .
Rubus sp./R. fruticosus s. l. . + . + + . + + + .
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Periods Mesolithic 
(7500–6200 
cal BC)

Early Neolithic (6200–5500/5300 cal BC)

Sites Vlasac 
(Iron Gates)

Blagotin Divostin Drenovac Medjureč Starčevo Ohoden-
Valoga

Dzhulyunitsa Koprivets Malak 
Preslavets

Danube 
Gorge

 Morava valley Danube valley

Vegetation types
Filipović 
et al. 2010

Jezik 1997 Grüger/Beug 
1988

Obradović 
unpublished

Obradović 
unpublished

Renfrew 
1979

Marinova 
2009

Marinova 
unpublished

Marinova 
2006

Panayotov 
et al. 1992

Pine forests

wood charcoal

Coniferous (indet.) . . . . . . + . . .
Pinus nigra/sylvestris . . . . . . + . . .
Pinus sp. + . . . . . . . . .

Light demanding vegetation, rocky places, steppe elements

wood charcoal

Cistus sp. + . . . . . . . . .
cf. Cistaceae + . . . . . . . . .
seed/fruit

Stipa sp. . . . . . . + . . .
Pistacia terebinthus . . . . . . . . + .
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