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Abstract: In the central Balkans, the period from the second half of the 5th through the
mid-3rd millennium BC is known as the Eneolithic. The earlier part of this period has been
described as the transition between the Late Neolithic and Early Eneolithic and the time
of transformations — societal, economic and ideological. Prevailing understanding of the
archaeological record from this period is that the remarkable shifts in the settlement system
reflect disintegration of the Neolithic society. What effect did this have on food economy?
This question has not yet been addressed using the direct evidence of food production and
consumption from archaeological sites. Although such evidence is scarce, it has in recent
years been enlarged through new excavations, including those at the long-lasting site of
Bubanj in southern Serbia. This paper combines the archaeobotanical and zooarchaeologi-
cal datasets from Bubanj and examines the integrated evidence from a broader chronologi-
cal and geographical perspective using the information from other Eneolithic and, also,
Late Neolithic sites in Serbia. A picture of agricultural diversity emerges, perhaps reflecting
diachronic changes in the production methods and choices. These may have been driven by
the social and ecological factors that led to the cultural transformations during and after
the transitional period.

Keywords: central Balkans (Serbia), Late Neolithic, Eneolithic, crop husbandry, animal
herding, socio-economic change

Introduction

Periods of cultural transformations, reflecting discontinuity/instability,
bring excitement to the researchers; in comparison, periods of continuity/stabil-
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ity may even be regarded as “dull periods of little change” (Tringham and Krsti¢
1990: 573). The transition from the Late Neolithic to the Early Eneolithic (Early
Copper Age) in the central Balkans (c. 4500 — 4000 BC) was one such dynamic
period that witnessed dramatic changes in the settlement pattern, funerary prac-
tice and technology of production of tools and other objects (Tasi¢ 1995; Bori¢
2015; Bulatovi¢ and Milanovi¢ 2020; Radivojevi¢ et al. in prep.). The end of
the Late Neolithic is here taken as marked by the end of the well-known Vinca
culture phenomenon in the central Balkans. Most of the elements of material ex-
pression of this culture disappeared by c. 4550 cal BC (Bori¢ 2009, 2015; Tasi¢
et al. 2015). Archaeological record shows that, following the abandonment of
some sizeable Vinca culture sites, small settlements appeared across the central
Balkans, including in locations understood as “marginal lands” from the point
of view of crop cultivation technology of the time (Chapman 1990). These new
settled areas were located away from the previous Vinca culture sites and often
situated on hilltops and similar high ground, for instance on high river terraces
(MmmanoBuh 2017; Kapuran et al. 2018). The proposed reasons for this process
include, inter alia, a reduction in soil fertility, deforestation, climatic deterio-
ration and, consequently, unsustainability of the growing population (Chapman
1982, 1990; Kapuran et al. 2018). The dispersion into agriculturally less fa-
vourable areas may have been triggered or facilitated by the adoption of inven-
tions such as plough and wheeled transport (Sherratt 1981). A different factor of
change, though likely related to the assumed low resource availability, is seen in
the “inability” of Late Neolithic communities to participate in the increasingly
complex social networks leading to “the breakdown of the networks themselves”
(Tringham 1992: 137). Tringham (1992) highlights several variables that could
have caused this social fissioning, including tightening the control of labour pool,
increasing power over the circulation of goods and people, and the organisational
limits of large, aggregated settlements.

The social fissioning played out as “budding dispersal” of small(er) so-
cial groups that seem to have created new networks, while exhibiting similari-
ties in the material culture (Tringham 1992). The similarities are visible in, for
example, regional pottery forms and decorative styles. Based on these, cultural
complexes/networks of the Early and Middle Eneolithic have been reconstruct-
ed, such as Tiszapolgar-Bodrogkeresztir in the northern Balkans and Bubanj-
Salcuta-Krivodol (or Bubanj-Hum Ia) in the central Balkans (I"apamaaun 1973;
Tasi¢ 1995). In addition to the new developments recorded at archaeological sites
from these periods, significant presence of elements associated with the preced-
ing Late Neolithic/Vinca culture was also noted, primarily in the areas south of
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Fig. 1. Bubanj, southern Serbia: examples of preserved house floor made of
compacted earth. In the photo on the left, outlines of the floor and the locations
of postholes are indicated

Ca. 1. By0am, jyxxua CpOuja: mpumepH o4yBaHUX TOJHHIA O] HaOWjeHe 3emibe. Ha
JIEBOj CJIMIM CY O3HAYCHE KOHTYpE M0/ia U MO3MIIKje jama 3a cTyOoBe

the Danube, indicating a degree of continuity in material culture. For instance,
wattle-and-daub walls and earth-beaten floors known from Neolithic buildings
are features of Eneolithic structures (e.g. 'apamranun 1973; Forenbaher 1994; see
Fig. 1). On the other hand, previously undetected architectural elements, such as
house floors reinforced by river pebbles and stone slabs at some sites in central
and southern Serbia (Fig. 2; Tomuh 1988), speak to new developments.

The available data from the central Balkans are insufficient to allow re-
construction of the size of Eneolithic houses, their number per settlement and
the settlement layout. To the north, in the Carpathian Basin, Eneolithic houses
and settlements were small and short-lived in contrast to the extensive flat or
tell-type settlements composed of large structures that characterised the preced-
ing, Neolithic period (e.g. Parkinson et al. 2004; Link 2009). For the Carpathian
Basin too, a far-reaching social change has been postulated during the transition
from the Late Neolithic to the Early Copper Age, which seems to have entailed
“relaxation” of the social boundaries and relations in response to possible social
tensions (Parkinson 2006). In the central Balkans, Eneolithic sites are generally
short-lived, at least based on the number of successive occupation layers, since
the absolute chronology is lacking in the majority of cases (e.g. 3oroBuh 1988;
Kapuran et al. 2018). The site of Bubanj, however, is one of few known ex-
ceptions, as it has been occupied through all the phases of the Eneolithic; the
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settlement lasted for at least a millennium, from c. 4400 to 3400/3100 cal BC
(Bulatovi¢ and Milanovi¢ 2020: Table 16).

The evidence of Eneolithic plant and animal economy in the central Bal-
kans is modest. This is because zooarchaeological and archaeobotanical analyses
have been conducted for only a handful of sites (Fig. 3) and the assemblages re-
covered are small in comparison to those from Late Neolithic sites (e.g. Bulatovié
2018, 2020; Filipovi¢ 2020). Nevertheless, when the data from all of the analysed
sites are combined, they allow for some trends and patterns to be discerned in the
representation of different taxa across the region. Moreover, they enable a com-
parison between the Eneolithic and the evidence from the Late Neolithic or Vinca
culture period, thus offering a basis for identification of dis-/continuities in the
crop and animal husbandry across the Late Neolithic-Eneolithic transition. This
is what the present paper is concerned with. The resulting observations facili-
tate wider geographical and chronological contextualisation of the information
gleaned from Bubanj.
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Fig. 3. Location of the Late Neolithic and Eneolithic sites in Serbia from which faunal
and/or archaeobotanical assemblages have been analysed: 1. Belovode 2. Blagotin
3. Bodnjik 4. Bubanj 5. Drenovac 6. Gomolava 7. Humska Cuka 8. Jari¢iste 1-Mali
Borak 9. Kudos-Saginci 10. Livade-Sremska Mitrovica 11. Medvednjak 12. Mokranjske
Stene 13. Motel-Slatina 14. Nad Klepe¢kom 15. Novacka Cuprija 16. Opovo
17. Pavlovac-Gumniste 18. Petnica 19. Ploénik 20. Rit 21. Sanac-Izba 22. Selevac
23. Vin¢a-Belo Brdo 24. Zirovac-Ruma 25. Zlatara-Ruma

Ca. 3. TTonoxkaj KaCHOHEOIUTCKUX U EHEOUTCKUX JiokanuTeTa y CpOHju ca KOjux cy
aHaJM3UPaHU OCTAIU OMJbaka W/WiH xuBoTUIbaA: 1. beroBoxe 2. biaarorun 3. boamuk
4. by6am 5. J[Ipenosar 6. ['omonasa 7. Xymcka Uyka 8. Japuuniure 1 — Manu bopax 9.
Kynomr—Iammnmu 10. JIuBage — Cpemcka Mutposuria 11. Menseamak
12. Mokpatbcke crene 13. Moren — Cnaruna 14. Hag Kneneuxom 15. HoBauka hynpuja
16. OmoBo 17. [NaBnoBan—I ymuaumrre 18. [Teraruna 19. [Tnounuxk 20. Put 21. Illanan—
W36a 22. Cenesan 23. Bunya — beno bpno 24. JKuposan—Pyma 25. 3narapa—Pyma
(map-base / ocaoBa kapte © OpenStreetMap contributors; figure created using / kapra kpenpaHa
xopumthemem QGIS 3.10.5 — A Coruiia (https://qgis.org))

The Eneolithic settlement at Bubanj, southern Serbia

Bubanj is a multi-period site that, as a result, has the shape of a mound
with up to 3.5 m thick cultural layer (Fig. 4). The major portion of the cultural de-
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Fig. 4. Bubanj, southern Serbia: section through the mound from
the most recent excavations

Ca. 4. By0am, jyxua CpOuja: mpoduir Kpo3 Tei y COH/IM OTBOPEHO] TOKOM
HOBHX MCKOIABAba

posit is attributed to the Eneolithic period, which is here represented by three suc-
cessive settlements — from the Early, Middle and Late Eneolithic, each compris-
ing two or more occupation phases (Bulatovi¢ and Milanovi¢ 2020). Recently,
a programme of radiocarbon dating has been conducted, producing 18 “C dates
for the sequence considered here (Vander Linden and Bulatovi¢ 2020; Bulatovi¢
et al. 2020). With this, solid chronological frame of the Eneolithic occupation of
Bubanj has been established (Table 1).

Only the early excavations at Bubanj, i.e. those conducted in the 1930s
and 1950s, had the privilege to observe and investigate the c. 5 ha area over
which the site likely extended. After the 1958 field campaign, erosion and road
construction works destroyed all but c. 200 m? of the site’s extent. This remaining
portion was investigated in seasons 2008-2014, during which faunal remains and
flotation samples were collected.

The site is located on a low terrace (198 m asl) on the left bank of the
Nisava river, several kilometres east of the confluence of the NiSava and the
Juzna Morava (South Morava) rivers in southern Serbia (Fig. 5). The low ridge
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Period / MNepuog

Time-span based on AMS-dates
(cal BC)/ OyxuHa nepuoga Ha
'OCHOBY paguokapboHCKMX
Aatyma (6poj natyma)

Cultural attribution / KyntypHa aTpubyuuja

Number of
occupation horizons f
Bpoj HaceobuHCcKknx
XOpM30HaTa

Early Enealithic / Pann eHeonut

4389 — 3800 cal BC (6 dates)

Bubanj-Hum la (Bubanj-Salcuta-Krivodol complex)

3

Middle Eneolithic / Cpeatbn eHeonnt

3511 — 3227 cal BC (5 dates)

Cemavoda lll-Boleraz-Baden complex

2

Late Eneolithic / KacHu eHeonut

3341 — 2643 cal BC (T dates)

Cotofeni-Kostolac culture

3

Table 1. Phases of Eneolithic occupation at Bubanj, their duration based on
the absolute dates and the cultural attribution of settlement horizons based on
the characteristics of pottery

Ta6ena 1. EHeonutcku cii0j HacesbaBama Ha byOmy: (ase, mepuon
(Ha OCHOBY arCONyTHHUX JIaTyMa) M KyJITypHA JeTepMHUHAIM]ja (HA OCHOBY
KapaKTePUCTHKA KePAMUKE)

Googrenz owu
Fig. 5. Google Earth image of the location of Buban] in the Juzna Morava-NiSava
interfluve, southern Serbia (© Google)

Maxar Technologies CNES/ Airbus

Ca. 5. ITo3unuja nokanutera byoam y melhypeujy Jyxxue Mopase n Hurase,
Google Earth catrenuTcKu CHUMaK

(15 m high) on which the site is situated extends further to the east, up the Nisava
river. It overlooks the extensive alluvial plain of the Juzna Morava to the south
and the west, whereas to the north it used to be immediately bordered by the
Nisava; this changed in the 20th century when the river bed was relocated fur-
ther northwards. The area around the site is covered by alluvial soils shaped and
re-worked by the changing, meandering Nisava course. Prior to the recent river
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channelling, the dynamic river course probably created pockets or larger areas of
wetland environment, in addition to the zones seasonally flooded by the Juzna
Morava (Munanosuh n Tpajkosuh-®ununosuh 2015). It is conceivable that the
patterns and flow regimes of the two rivers governed the soil and vegetation cover
in much of the site’s surrounding. The macro-plant assemblage from Eneolithic
Bubanj contains remains of both dry land and wet-loving flora and it is possible
that there was a mosaic of vegetation forms around the site, with (seasonally) dry
areas or higher ground used for crop cultivation. Among the cultivated crops most
prominent were einkorn (7riticum monococcum), emmer (1. dicoccum), barley
(Hordeum vulgare) and lentil (Lens culinaris) (Filipovi¢ 2020).

The faunal record from Eneolithic Bubanj shows a similar quantitative
representation of sheep/goat and cattle, with a slightly higher proportion of sheep/
goat remains. The presence of pig was relatively low in the Early Eneolithic but
increased through time and approached that of sheep/goat and cattle in the Late
Eneolithic (Bulatovi¢ 2020). The prominence of sheep/goat in the assemblage
may reflect their overall dominance and high importance to the residents, perhaps
because of their close integration with arable farming, primarily of sheep (cf.
Halstead 2000, 2006). Pigs may also have had a role in the crop cultivation rou-
tine — to clear land and break up clayey soils. Perhaps this led to their apparently
greater role in the Late Eneolithic settlement at Bubanj (Bulatovi¢ 2020), espe-
cially if new areas for cropping needed to be cleared. Cattle could have browsed
on pannage in riparian woodland, along with pigs and goats, or grazed on allu-
vial grassland and crop stubble; if manuring of arable fields was practiced, cattle
would have served as a key source of manure (Halstead 1987, 2000: 121). Sea-
sonal transhumant herding in the uplands about a dozen kilometres to the north or
south could also have been practiced, perhaps of small ruminants (cf. Arnold and
Greenfield 2006: 30, 121; Halstead 2000: 121), as a way of keeping the animals
away from arable areas during key periods of crop growth and agricultural field
work. Greenfield (1999: 31; Arnold and Greenfield 2006: 1, 122) suggested that,
following the Neolithic, transhumant pastoralism could have enabled colonisa-
tion of agriculturally marginal lands of southeast Europe, principally highlands.
However, there have been no conclusive evidence of this form of mobility in the
Eneolithic due to the insufficient data and small size of the available faunal as-
semblages (Arnold and Greenfield 2009: 122). We concede that this is also the
problem with the Bubanj dataset as well as other Eneolithic collections of animal
remains from Serbia. Even so, mobile herding remains a possibility and can be
viewed as an adjustment of former management strategies to maximise the yield
of secondary animal products (cf. Sherratt 1993).
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Animals at Late Neolithic and Eneolithic sites in Serbia

The zooarchaeological assemblages have been analysed for several sites
located south of the Danube, in central (eastern and western) and southern Ser-
bia (Fig. 3). They show that the Eneolithic in this region was characterised by
rearing of cattle (Bos taurus), sheep (Ovis aries), goat (Capra hircus) and pig
(Sus domesticus). In the record of wild animals, the best represented are red deer
(Cervus elaphus), roe deer (Capreolus capreolus) and wild boar (Sus scrofa).
All of the listed species occur — moreover, dominate — in the animal bone collec-
tions from Late Neolithic sites in Serbia. Therefore, an initial impression is that
animal-based economy did not change much during the 5th millennium BC, i.e.
the Neolithic-Eneolithic transition. However, a simple comparison of livestock
spectra from the period before and after the mid-5th millennium BC is devalued
by the low data availability for the Eneolithic. There is a relatively large number
of publications presenting the results from Late Neolithic sites and discussing
the animal economy of Vinca culture communities (e.g. Bokonyi 1988; Legge
1990; Russell 1993; Dimitrijevi¢ 2008; Orton 2008, 2012; Bulatovi¢ 2018). On
the other hand, there is information for only one location where the occupation
seems to have started immediately following the end of the Vinca culture in Ser-
bia. This is the Early Eneolithic site of Bodnjik in western Serbia (Bori¢ 2009;
Bulatovi¢, Vander Linden 2017), but the faunal assemblage from it is exceedingly
small, with NISP' as low as 37 (Bulatovi¢ 2018: 344, D1.4). Similar problem
exists with the datasets from later phases of the Eneolithic, such as from the
sites of Nad Klepeckom and Rit in eastern Serbia (Vukovi¢ and Markovi¢ 2019),
Novacka Cuprija in central Serbia (Greenfield 1986) and two sites in northern
Serbia, in the Srem region, Zlatara—Ruma and Pirovac—Ruma (bnaxuh 1995).
Furthermore, the taphonomy of the remains has in some cases not been unre-
solved (for more details see Greenfield 1986; Crojanosuh u bynarosuh 2013).

Only a handful of Eneolithic sites yielded faunal assemblages that
are, in terms of their size, suitable for more detailed consideration and cross-
comparison conducted in this study.? These are Kudo§—Sasinci (Braxuh 1995),
Vin¢a—Belo Brdo (JIazuh 1992), Petnica (Greenfield 1986), Mokranjske Stene

I NISP=Number of Identified Specimens

2 With a minimum NISP > 150 of identified macromammal specimens. This value is comparable
to those used in some recent zooarchaeological studies of the central-western Balkans. Namely,
Gaastra et al. 2019 apply a cut-off value of 100, and Orton et al. 2016 use a minimum NISP of 200.
The study of the faunal assemblage from Bubanj (presented in Bulatovi¢ 2010 and Bulatovi¢ 2020)
demonstrated that the percentages of individual species remained unchanged when calculated based
on low NISP values (those resulting from preliminary analyses) and those based on higher NISP
values (obtained after the analyses were completed). This gives us confidence that the patterns we
see in proportions of the remains can reflect changes in animal husbandry over time.
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Cattle Sheep/goat Pig Red deer Wild boar Roe deer Other
Period / | e m— NISP /| lomahe roeeye | OBukanpuuu |[lomaha ceura Jenen [uen-a ceuk-a CpHa Ocrano
Mepuop BOMN [ MNISP/ o NISP / o NISP / o NISP o NISP / 5 NISP o NISP o
BOMn BOn BOnN [=1e]} BOMN /BON / BON
Late Gomolava 3240 1411 435 58 18 164] 4.8 798| 246 302 93] 110| 34| 406| 126
Neolithic /  |Vinta-Belo Brdo 3202 1075 336 626 194 652 204| 285 89 168 53 84| 26| 313 98
Kacxu Petnica 3657 1067 29.2 224 61 169) 4.6| 1191 32.6 323| 88| 270 74| 413 113
HECHINT, Ploénik 3710 2340| 631 620| 16.6 321 87| 136 37 106) 2.9 23] 06| 164 54
Early / |Bubanj 2719 828| 30.6 908| 334 399) 14.5] 205 74 104] 38 29 1.1 246] 91
£ |Panu Humska Cuka 185 51| 276 69| 373 37| 200 6] 32 7| 38 —| —| 15| 8.1
s =
g |Middle / |5, 395 131| 332 170| 430 4| 104 20 51 4 10| 4 10| 2| 63
5 |Cpenmm
m Kudog-Saginci 767 602| 78.5 63| 838 41 53 31 4.0 10| 14 - - 15| 2.0
g Vinéa-Belo Brdo 176 60 341 38| 216 36| 20.5 13| 74 11 6.3 4 23 14] 7.8
E k::li Petnica 250 66| 224 200 8.0 34 13.6) 120 46.0 8 32 9] 36 I 12
w Mokranjske Stene 229 65 284 76| 33.2 40( 175 13| 57 6 26 9 39 20( 8.7
Bubanj 719 197 274 207 288 163| 22.7 45 6.3 38 49 6 08 66| 9.1

Table 2. NISP values and frequencies (relative quantities in %) of domestic
and wild animals at Neolithic and Eneolithic site in Serbia; only Eneolithic sites
with NISP > 150 are considered here

Tabesa 2. BOII BpennoctH (0poj naeHTH(HUKOBAHUX IIPHUMEpPaKa) U MPOLEHTYya Ha
3aCTyIUbEHOCT JOoMahMX M TUBJBUX )KUBOTHICKUX BPCTA Ha HEOIUTCKUAM 1
SHEOJIMTCKUM JIoKanuTeTnMa y CpOuju; y paay cy pasMOTPEHH UCKIbYUUBO

CHEOJIMTCKH JIOKAIUTETH ca 150 u BuIIe NIeHTU(PHUKOBAaHUX PUMEpaKa

(Bynarosuh u Munomesuh 2015), Humska Cuka (Bulatovié 2018: 345, D1.5)
and Bubanj (Bulatovi¢ 2018, 2020). In order to compare the Eneolithic datasets
with those from the Late Neolithic, we use the results from several Vinca culture
sites with representative assemblages: Gomolava (Orton 2008), Vin¢a—Belo Brdo
(Bulatovi¢ 2018), Petnica (Orton 2008) and Plo¢nik (Bulatovi¢ 2018). We focus
on the most commonly occurring domestic and wild species mentioned above.
Because of the significant morphological overlap between osteological elements
of sheep and goat, many of their generally poorly preserved remains from these
sites could not be attributed to one or the other genus with sufficient certainty.
Therefore, they are here included as a single taxonomic category (sheep/goat).
Table 2 shows frequencies (i.e. relative proportions) of the major species within
the total number of identified animal remains (% NISP) from the selected Neo-
lithic and Eneolithic sites. The so far produced results for the Early, Middle and
Late Eneolithic occupation phases at Bubanj are given separately. Figure 6 illus-
trates the frequencies of the main animal species through time, based on the data
given in Table 2.

In comparison to the Vinca culture sites, where cattle appears to have
been the most important animal resource (cf. Russell 1993; Orton 2008; see also
Spasi¢ 2012), the Eneolithic sites reveal a temporal trend towards potentially
greater-than-before role of sheep/goat and pig in this period. The beginning of
this trend is visible immediately following the end of the Vinc¢a culture, as dem-
onstrated by the composition of Early Eneolithic assemblages from Bubanj and
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Cattle / lomahe roeeue W Sheep/goat / OBMKANPUHK ®Pig/ [omaha cBuHAa

mRed deer [/ JeneH m\WVild boar / [IvBrea cBua Roe deer / CpHa
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% NISP /BOM
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Gomolava Vinéa Petnica Ploénik Bubanj H.Cuka Kudos Vinéa Petnica M. Stene Buban|

;\/_}

Late Neolithic / KacHu HeonuT Early Eneolithic Late Eneolithic / KacHu eHeonut
| PaHw eHeonuT

Fig. 6. Frequencies (relative quantities in %) of domestic and wild animals at
Neolithic and Eneolithic sites in Serbia; only Eneolithic sites with NISP > 150
are considered in this study

Ca. 6. IIporieHTyaliHa 3aCTYIIJBEHOCT AoMahnX U JUBJBUX BPCTA KUBOTHIHA HA
HEOJIMTCKUM M €HEOJIUTCKUM JIoKanmuTeTnMa y CpOuju; y paay cy pasMOTpeHH
UCKJbYYNBO CHEOINTCKH JIOKamuTeTH ca 150 wimu Buie naeHTHGUKoBaHUX
npumepaka (0poj unentuduroBanux npumepaxa — bOIT > 150)

Humska Cuka. The prominence of sheep/goat characterises the later phases of the
Eneolithic too. However, rather than a region-wide tendency, this development
seems to have been linked with different cultural traditions represented at the
study sites. For instance, Late Eneolithic layers at Mokranjske Stene and Bubanj
have been attributed to the Cotofeni-Kostolac culture circle; they both contained
high proportions of sheep/goat remains. Unlike these two sites in eastern and
southern Serbia, the assemblages from both Neolithic and Late Eneolithic layers
at Petnica (western Serbia) are characterised by low percentages of sheep/goat
versus high percentages of cattle and especially red deer. Late Neolithic/Vinc¢a
culture layer at Gomolava also produced high proportions of cattle and red deer,
and very little sheep/goat.

At Late Eneolithic Kudo§—Sasinci, the largest number of faunal remains
derived from cattle. This site has been associated with the Tiszapolgar culture of
the Carpathian Basin, for which it was initially suggested that the animal-based
economy was focused on herding and consumption of cattle (Bokonyi 1986).
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However, more recent analysis of several sites of this culture in Hungary has
demonstrated the predominance of sheep and goat among domestic animals. It
has also been suggested that wild animals and hunting had less important role
in the Eneolithic compared to the Neolithic (Weinstein 2007). It is possible that
there were differences in food production strategies, such as in the choice and de-
gree of use of domesticates, between communities that shared aspects of material
culture. Perhaps this was typical of extensive and ecologically diverse biogeo-
graphical regions, such as the Carpathian Basin, even at times when they were
characterised by generally uniform cultural traditions. This was the case with the
Vinca groups as well. For example, the amount of cattle remains found at Plo¢nik
is unusually high when observed alongside other contemporary sites considered
here (Fig. 6). On the other hand, it corresponds to the situation encountered in the
Vinca culture layer at the site of Divostin, where nearly 50% of the remains of
domesticated fauna came from cattle (Bokonyi 1988). There may have been both
cultural and ecological reasons behind the apparent preference for cattle by these
communities, as discussed elsewhere (Russell 1993; Greenfield 1991, 2014; Or-
ton 2008, 2012; bnaxuh u Pagmanosuh 2011; Bulatovi¢ 2018; Bulatovi¢ and
Orton in press; Orton et al. in press; Stojanovi¢ and Orton in press).

The data presented here enable a diachronic perspective at the site level.
The Late Neolithic and Late Eneolithic records from Vin¢a—Belo Brdo are al-
most identical in their composition (Fig. 6). At Petnica, when compared to the
Late Neolithic, the assemblage from the Late Eneolithic layer consists of lower
proportions of some wild taxa (wild boar and roe deer) and higher proportions
of pig and red deer. There seem to have existed both continuity and discontinu-
ity through time in the choice of animals to herd and hunt at these locations. The
results from Early, Middle and Late Eneolithic Bubanj show almost unchanged
relative presence of cattle and sheep/goat over the duration of the settlement,
whereas the importance of pig increased in the course of the Eneolithic. In gen-
eral, the percentages of domestic pig are consistently higher at Eneolithic relative
to Late Neolithic sites in Serbia, with the exception of Kudo§—Sasinci. Since pigs
do not generate secondary products, this tendency could reflect growing impor-
tance of pig in meat and fat provision, perhaps due to other livestock becoming
more valued for their secondary products. As noted above, pigs may also have
been used to clear new land for cropping and turn the soil.

As regards the wild taxa, at the majority of sites discussed here their pres-
ence is much lower than that of domestic animals, and remains such throughout
the period. Red deer is found everywhere, and in higher percentages than wild
boar and roe deer, which reflects its continual significance as a source of food
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and raw material. All but one of the sites included in this study contained remains
of all three major hunted animals, suggesting the availability of, and interest in,
these resources in both periods and in different parts of the study region. This will
pertain to any future investigations into changes in the landscape, including the
natural habitats of these species, resulting from human activity and/or palacoen-
vironmental change in this phase of prehistory of the central Balkans.

The so far analysed zooarchaeological assemblages from Late Neolithic
and Eneolithic sites in Serbia offer a good picture of the range of domestic and
wild animals kept or hunted for food and other purposes during the 5th and 4th
millennia BC in the central Balkans. They show that the same faunal spectrum
was available and used throughout this period, in various parts of the region,
reflecting continuity in the choice of animal resources across the Late Neolith-
ic-Eneolithic transition. They also reveal some intra-regional and inter-site syn-
chronic and diachronic differences in the degree of use of different taxa. Two
overall trends can broadly be discerned at the regional level based on the pres-
ence/absence and frequencies of the remains of major species in the Late Neo-
lithic and Eneolithic records: (a) greater presence of sheep/goat and pig in the
Eneolithic, lower of cattle; (b) lower percentage of wild fauna, most prominently
of red deer and wild boar in the Eneolithic. In the assemblage from Bubanj, a
further diachronic change is evident — increase in the proportion of pig from the
Early to the Late Eneolithic (Bulatovi¢ 2020).

Plants at Late Neolithic and Eneolithic sites in Serbia

As with the zooarchaeological data, there is much more archaeobotanical
information for the Late Neolithic than for the Eneolithic period in the central
Balkans. In contrast to over a dozen studied Vinca culture sites, only a few sites
from the later part of the 5th and the 4th millennium BC have been analysed (Fig.
3). The work at Bubanj was, therefore, of high significance because it introduced
regular collection of soil samples for the extraction of plant remains, recovery
by way of flotation and detailed analysis of the material. A similar procedure
was applied in the investigations of Humska Cuka, another Eneolithic tell-site in
southern Serbia, located very close to Buban;.

Despite the overall low number of archaeobotanical remains retrieved
from Bubanj, the assemblage is diverse and includes traces of various plant-relat-
ed activities — crop cultivation and processing, discard of by-products, collection
of wild fruit, gathering of wood fuel (Filipovi¢ 2020). Previously, the only avail-
able data on plant use in the Eneolithic were those for the Cotofeni-Kostolac cul-
ture layer at Gomolava in northwestern Serbia (van Zeist 2002). Recently, in the
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i Late Neolithic (Vinta culture) / Eneolithic /
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einkorn / jegHo3pHa nweHLa XX X|X[X|X|X|X|X|X|X[X|X|X|X]|X]|X
emmer / [BO3pHA NLWeHNLa KK XXX XX | XXX | X[X]|X|X|X|X]X
‘new type’ glume wheat / nwennya "Hoew Tn" XX X X[X|X
free-threshing wheat / xnebHa/gypym nwennga | X X XXX X X X X
barley f jeuam XX X|X[X]|X X XX X]|X XX
lentil / counso X[ X]|X|X X X|X|X|X|X|X X[ X[X
pea / rpawak X X X X XXX XX
bitter vetch / rpaxopuua XX X XX X]|X XX
grass pea / rpaop X X[ X
flax/linseed / nau K|X|X|X X K| X|X|X X

Table 3. Presence/absence of the crop types recorded at
Late Neolithic and Eneolithic sites in Serbia

Tao6ena 3. [TosponipuBpeiHe KyNType 3a0ee:KeHe Ha
KaCHOHEOJIHMTCKUM M €HEOIMTCKNM JIoKanuTeTnMa y Cpouju

region of Madva in western Serbia, one of the “obrovac-type” sites (Sanac—Izba
near Lipolist) dating from the Early Eneolithic was sampled for plant remains
(Tpunxouh u ap. 2017). Unfortunately, it yielded little and badly preserved
plant material, including few grains of einkorn and emmer. The Early Eneolithic
layer at Mokranjske Stene produced a small botanical collection which, nonethe-
less, enabled identification of at least some of the plants consumed at this site
(®umunosuh 2015). Analysis of the botanical remains retrieved from Humska
Cuka is under way (Bynarosuh n ®ununosuh in press) and the initial results are
referred to here.

Table 3 lists the crops likely cultivated at the so far examined Neolithic
and Eneolithic sites in Serbia. Evidently, the spectrum of plants grown in the 5th
and 4th millennia BC in the region is wide and generally consistent throughout
this period. There are, however, a few species found at Neolithic sites that are ap-
parently ‘absent’ at Eneolithic sites. For instance, at the site of Plocnik about 30
km west of Bubanj, two types of wheat were registered that were not documented
at Bubanj: ‘new type’ glume wheat (7riticum timopheevi group) and free-thresh-
ing wheat (7. durum/aestivum). Further, bitter vetch (Vicia ervilia) is present in
greater quantities at Late Neolithic sites of Vin¢a—Belo Brdo and Belovode than
at Bubanj (Filipovi¢ 2020, in press a, b). Differences in the representation of
some of the taxa could be due to the limited size of the Eneolithic record relative
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Fig. 7. Percentage of Late Neolithic (n=12) and Eneolithic (n=>5) sites in Serbia
at which the different documented crop types occur

Ca. 7. Tlporienar mokanuTeTa KacHOT HeonnTa (n=12) 1 pasor eHeonuTa (n=>5)
y CpOuju Ha KOjiIMa Ce jaBJbajy Pa3NUIHTe MOJFOIIPUBPENHE KYITYype

to that from the preceding period. It is, thus, difficult to speak about possible ‘nar-
rowing’ of the crop spectrum or other changes in it after the Neolithic. Neverthe-
less, a look at the presence/absence of various crop taxa at the regional level may
hint at potential trends in the choice of cultivars.

Figure 7 shows the number of Late Neolithic sites at which the crops char-
acterising this period occur; twelve sites are considered using the information sum-
marised in some recent publications (e.g. Filipovi¢ and Obradovi¢ 2013; Filipovié¢
2014). According to this overview, the most common crop types are einkorn and
emmer, followed by barley, lentil and flax (Linum usitatissimum); free-threshing
wheat, pea (Pisum sativum) and bitter vetch were found at about half of these
sites; grass pea (Lathyrus sativus/cicera) was discovered in only two locations.
A similar regional perspective is not possible for the Eneolithic because the data
exist only for five sites (Table 3). It is, however, worth comparing the composition
of the assemblages derived from two presumably contemporary layers at Bubanj
and Gomolava — those attributed to the Late Eneolithic/Cotofeni-Kostolac culture
— although the dataset from Gomolava is much larger than the corresponding one
from Bubanj (Table 4). At least based on the range of crops represented, the two
assemblages look similar (see Table 5).

The record from Gomolava is particularly interesting because of the
abundance of barley in it, which may suggest that barley was here the most im-
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Crop type (plant part)

lNajena Bpcra (geo Durske)

Total count

Gomolava sample code / OzHaka yzopka Ha lomonaeu

Yikynan bpoj | K1 | K2 | K3 | K4 | K& | KB | K7 | K8 | K9 | K10
einkorn (grain) JEAHO3PHA NWEeHWLA (3pHO) 1474 81| 36] 62| 170 25| 94| 374| 54| 286| 292
emmer (grain) LEBO3PHA NLUEHULA (3pHO) 308 2 28 6/ 11| 113 11 119} 18
einkorn/emmer (spikelet fork) |jeaHo3pHa/aBoapHa nwennua (pauea knacuha) 42 6 2 4 3 2] M 4
einkorn/emmer (glume base) |jegHo3pHa/nBO3pHA NWeHWLA (0CHOBA payee knacuha) 20 1 1 7 6 5
free-threshing wheat (grain)  |xnebHa/gypymM nweHuua (apHo) 96 3| 30 2 11 4 15 3
barley (grain) jeyam (3pHo) 1809 4 45 25 1700 6 14 3| 12
lentil (seed) COYMBO (Ceme) 6 1 3 1 1
bitter vetch (seed) rpaxopuua (ceme) 1 1
flax/linseed (seed) naH (ceme) 1 1

Table 4. Absolute counts of the remains of crop types recovered from the Late Eneolithic (Cotofeni-Kostolac culture) layer at
Gomolava, northern Serbia (after van Zeist 2002: Table 3)

Tabesa 4. bpoj ocraraka MoJsONPHUBPEIHNX KYJITYpa H3BOjEHUX U3 KacHOeHeomuTcKor (kyarypa Konogenn-Kocroiarn) cioja Ha
T'omonasw, ceBepHa CpOuja (nmpema van Zeist 2002: Table 3)

, Total count | Early Eneclithic | Middle Eneolithic | Late Eneolithic
Crop type (plant part) lajena epcTa (Oeo bumske) :
Yrynau bpoj | Pauwn eHeonut | Cpearsu eHeonut | KacHW eHeonur
einkarn (grain) JEAHO3PHA NWeHWYa (3pHo) 106 37 28 41
einkorn (glume base) |eAHO3pHa NWeHWLa (ocHoBa padee knacuha) Ky 18 1 12
emmer (grain} JAB03pHA NWeHnUa (3pHo) 20 9 5 6
emmer (glume base) [BO3pHAa NWeHWUa (ocHoBa padee knacuha) 35 33 1 1
barley (grain) jeuam (3pHo) 17 12 1 4
barley (rachis segment) |jeyam (geo paxuca) 1 1
lentil (seed) coJuBn (ceme) g 1 2 5
cf. pea (seed) rpawat (ceme) 3 2 1
cf. bitter vetch (seed) rpaxopuua (ceme) 1 1
flax/linseed (seed) naH (ceme) 29 29

Table 5. Absolute counts of the remains of crop types recovered from the Eneolithic layers at Bubanj, southern Serbia

Tabesa 5. bpoj ocTaraka MoJLONMPUBPENHUX KYJITypa U3BOJEHUX M3 €HEOIUTCKHUX CllojeBa Ha byOomy, jyxxHa CpOuja
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portant crop type. Most of the c. 1800 barley grains from Eneolithic Gomolava
came from a single context described as the “remains of a basket” (van Zeist
2002: Table 1). The rest of the Eneolithic contexts contained much fewer or no
barley grains (Table 4). This makes the site distinct from other Late Neolithic
and Eneolithic sites in the central Balkans, including the Late Neolithic layer at
Gomolava itself, where barley was relatively frequent but found in very small
quantities (van Zeist 2002: Table 2). At Gomolava, einkorn grain was present in
at least 95% of the analysed Late Neolithic and in all of the analysed Eneolithic
contexts; in case of the latter, it was nearly as abundant as barley. It seems that
einkorn was more regularly used and/or deposited than barley, which is compa-
rable to the situation observed at other Neolithic and Eneolithic sites in Serbia
(Filipovi¢ 2014). It is noteworthy that barley is prominent at Late Neolithic and
Eneolithic sites in Hungary, along with einkorn and emmer (Gyulai 2010: 88,
Table 3) and perhaps this also exemplifies inter-regional differences in the choice
of cultivars. Although found in Neolithic and Eneolithic layers at Gomolava (and
some other sites in Serbia), broomcorn millet grains are intrusive since they are
much younger than the age of these layers, as has now been confirmed by radio-
carbon dates on the grains (Filipovi¢ et al. 2020).

Acknowledging the limited archaeobotanical evidence, the plant remains
from Bubanj still offer an opportunity to explore potential changes at the site
level in the crop spectrum through the Eneolithic. Figure 8 depicts the percent-
age ubiquity® of crops across securely defined contexts (features) from different
settlement phases of this site.* The number of crop remains per phase is given in
Table 5. These results indicate that most of the detected crops were in use dur-
ing the entire Eneolithic occupation, with glume wheats (einkorn and emmer)
as the likely staples. This compares well to the picture for the Late Neolithic in
the central Balkans. Although the quantities at Bubanj may suggest that emmer
drops in importance through time, these numbers are rather low and quite a few
glume wheat grains could not be identified with precision. The similar is true of
barley, lentil and pea, found only in traces. The absence of flax/linseed, however,
is probable, at least in the Late Eneolithic when it is also virtually absent from
a much richer botanical dataset from Gomolava (only one seed was found; van
Zeist 2002: Table 3).

Drawing on the available data from Serbia, our general impression is that
plant food production in the 5th and 4th millennium BC in the central Balkans
relied on several cereal and legume crops, of which einkorn and emmer likely

3 The percentage of contexts in which these crops occur.

* See Filipovi¢ 2020 for detailed sample-by-sample archaeobotanical data for Bubanj.
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Fig. 8. Percentage of contexts/features at Bubanj, from different phases of
the Eneolithic occupation, containing the documented crop types

Ca. 8. [Iponienar nenuHa (KOHTEKCTA) M3 PA3IMIUTHX (aza eHEOTUTCKOT Hacesba
Ha ByOmy y KojuMa ce jaBibajy HaBEACHE MOJbOIPUBPEIHE KYIType

were at the core of plant economy. No major changes in the crop spectrum are
observed for the period of Late Neolithic-Early Eneolithic transition, suggesting
an overall continuity in the choice of cultivars. It is, however, possible that the
role (e.g. food vs. fodder) or importance of some crops changed during this time,
and especially towards the Late Eneolithic, as to some extent indicated by the
evidence from Late Eneolithic Gomolava and Bubanj. It was pointed out before
that the degree of use of certain crops varied between the settlements in the re-
gion characterised by the Vinc¢a culture phenomenon (Filipovi¢ 2014). The spec-
trum of cultivated resources seems to have differed between these settlements too
(O6panmoruh 2020). Such variability perhaps reflects diverse agricultural prac-
tices and methods, and/or different knowledge of crop properties and cultivation
techniques. Local topography and environment could have played a role in this
too (cf. Gaastra et al. 2019), as well as possible specialisation of the communities
for a certain economic activity, such as ore or salt extraction or animal husbandry
(Kapuran and Milosevi¢ 2013: 25-26; Kapuran et al. 2018).
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The continuity in the repertoire of cultivated crops from the Neolithic
into the Eneolithic may indicate that cultivation strategies remained unchanged
during this long period. The results of archaeobotanical and stable isotopic analy-
sis of Neolithic sites in different parts of southeast Europe support the model of
generally small-scale, intensive agricultural regime, with high labour and time in-
vestments into small cultivation plots that were thoroughly tilled, regularly weed-
ed and manured in order to secure (high) yields (Bogaard et al. 2013; Bogaard
and Halstead 2015; Allen 2017). Perhaps this model can be applied to Eneolithic
agriculture in the central Balkans, but the data we have are too limited for any
conclusions on this. Besides more archaeobotanical data that may become avail-
able in the future, other forms of evidence could be considered as relevant for the
identification of possible changes in the agricultural choices and techniques. At
Bubanj, for instance, a diachronic change was observed in the shape of flint piec-
es that formed parts of composite tools potentially used for cutting plant materi-
als, as concluded based on the presence of gloss along their edges (Sari¢ 2020).
The pieces could have been inserted in tools such as sickles and threshing sledges
(Sari¢ 2020: 393, 409). Their form changed from the Early to Late Eneolithic,
and the later ones may have rendered the composite tools more efficient (Sari¢
2020: 410). Perhaps this had implications for the harvesting method, though the
tools may not have been meant (exclusively) for harvesting crops.

Similarly to the evidence from Serbia, an overall continuity in agricultur-
al production was observed across the Late Neolithic-Early Eneolithic transition
and through the Late Eneolithic in continental Croatia. This is visible in the range
and quantity of crops, of which the main were emmer, einkorn and probably also
barley (Reed 2017). It appears that barley was here more frequent in the Eneo-
lithic compared to the Late Neolithic, and the same may apply to flax/linseed,
although the number of remains is relatively small, especially for the Early/Mid-
dle Eneolithic. It was concluded that there was no dramatic change in agriculture
after the Late Neolithic and during the Eneolithic in northern Croatia and that
the crop and animal husbandry were equally important (Reed 2017). This is op-
posite to what was suggested for the Eneolithic in Hungary, where post-Neolithic
decline in crop production was postulated based on the low quantities of crop
remains found. Unfavourable climate and a shift to predominantly animal-based
economy were seen as possible reasons for this change (Gyulai 2010: 87-88). The
Late Eneolithic sites here contained more cereal remains, particularly barley and
einkorn, perhaps reflecting an increase in agricultural activity due to improved
climatic conditions towards the end of the period. However, the number of plant
remains recovered from archaeological sites depends heavily on the formation
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processes, preservation and sampling methodology, as was demonstrated for Cro-
atia (Reed 2017). Thus, the low numbers alone should not be taken as indicating
low importance of crop cultivation in general.

Conclusions and questions for the future

Notwithstanding the scarcity of the sites analysed, limited size of the
datasets, uneven regional coverage and, in some cases, insecure or inadequate
sampling and analytical methodology, this overview offers a useful insight into
animal- and plant-based food economy of the central Balkans in the 5th and 4th
millennia BC — during the Late Neolithic and Eneolithic periods. It enables plac-
ing of the evidence from Eneolithic Bubanj into a wider chronological and geo-
graphical context. Further, by looking at the composition of the faunal and floral
assemblages and the proportional representation of taxa, we have identified cer-
tain similarities and differences between the sites and periods.

There is a general continuity in the taxonomic spectra of crops and animals
(herded and major hunted species) from the Neolithic into and during the Eneo-
lithic. At Eneolithic sites, the remains of sheep/goat and pig appear more abundant,
whereas cattle is less represented. This is quite clear at Bubanj, where a diachronic
perspective at the site level is possible. The trend may be indicative of an increase
in importance of caprines and pig relative to cattle, which is different to the situ-
ation observed at most of the Late Neolithic sites, where cattle prevails. The data
also show that there are exceptions to this general observation. For instance, at the
site of Vinca—Belo Brdo, proportions of domesticates are virtually the same in the
Late Neolithic and Late Eneolithic assemblages. At Late Eneolithic Kudos—Sasinci,
the vast majority of the remains belong to cattle. As an interim conclusion, in the
Eneolithic, the importance of cattle and wild animals (especially red deer) seems
to have been lower than before, whereas sheep/goat and pig may have had a more
prominent place in the economy. There are exceptions to this potential pattern.

Both Neolithic and Eneolithic plant assemblages from the central Bal-
kans are mainly composed of einkorn and emmer, followed by barley. Pulses, of
which lentil, pea and bitter vetch have been recorded, are much less visible. Flax/
linseed has not been registered at Eneolithic sites. The regional archaeobotanical
picture suggests continued cultivation of very much the same set of crops through
the 5th and the 4th millennium BC, but with probable differences in the impor-
tance or role of some crops between the sites and through time. This variability
maybe reflects differences in the agricultural methods or cultural preferences,
and/or may have been a result of environmental constraints and affordances in the
biogeographically diverse study region.
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The available evidence of economic practices does not suggest any ma-
jor changes in food production during or immediately after the time of cultural
transformations at the end of the Late Neolithic/start of the Early Eneolithic in the
central Balkans. In other words, the diachronic changes seen in certain aspects of
life and material culture do not find parallels in plant and animal husbandry. It is
highly possible, however, that the data collected so far are insufficient to detect
changes, especially if they were minor, during the transitional period. As one
moves later into the Eneolithic, visible differences emerge in the range and quan-
tity of plant and animal resources in comparison to the Late Neolithic, at the re-
gional and site levels. Perhaps they indicate new economic practices, which could
have been developed in response to the proposed disintegration or reorganisation
of the Late Neolithic/Early Eneolithic society.

Key questions remain as to which particular strategies are reflected in
the here-described trends and variations in the composition of plant and ani-
mal assemblages. For instance, the importance of animals generating secondary
products and those used as main sources of meat may have shifted over time.
Livestock management would have been shaped to account for or promote these
changes; for example, new practices, such as (more) mobile herding, could have
been introduced. Plant production may have placed greater emphasis on growing
of crops for fodder; this, in turn, would have had a bearing on aspects such as the
scale and intensity of cultivation, agricultural routine, organisation of labour, spe-
cialisation of production. A further set of questions can be posed about how the
changes or adjustments in food economy articulated with social, technological,
and ideological transformations associated with this period. The environmental
context in which these developments took place is also of interest and may have
influenced decisions and choices of the food producers. Future research should be
designed to address these questions, which are vital to understanding the dynam-
ics of post-Neolithic society and economy in the central Balkans.
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JAparana ®@uaunosuh
WHcTuTyT 32 pancTopujy U npoToucTopHjy, YHusepsuter y Kuy, Hemauka

Jesena bynarosuh
JlaGoparopwuja 3a 6noapxeomnorujy, ®unozodcku dhakynret, beorpas

Aunexkcanaap byiaarosuh
ApXeoJIoUIKH UHCTUTYT, beorpas

MMPOU3BOABA XPAHE TOKOM U ITOCJIE HEOJIUTCKO-
EHEOJIMTCKE TPAH3UIIUJE HA HEHTPAJIHOM BAJIKAHY:
MU PU KOHTEKCT HAJIA3A JTOMARUX BUJBAKA U
KUBOTUBA CA EHEOJIMTCKOI BYBIbA ¥V JYKHOJ CPBUJU

Kbyune peun: yenmpannu bankan (Cpbuja), kacnu neonum, eneonum,
pamapcmeo, cmouapcmeo, OpyulmeeHo-eKoHOMCKA npomMeHd

Hpyra nonoBuHa 5. u Behu neo 4. MuiIeHHjymMa Ipe HOBE €pe Ha LieH-
TpanHoM bajkaHy o3HauaBa ce Kao MeproI npeiaza u3 KacCHOT HeoNuTa (Tj. BUH-
YaHCKe KyJITYpe) Y paHH €HEOJHT, M €HEOIUTCKH reproa. Ha ocHOBy 3HauajHUX
IpoMeHa y obpacuuma HacesbaBama U BEIMYMHU Hacesba, Y IOrpeOHOj Ipakcu U
y MaTepHjaliHOj KyJATypH, cMarpa ce Jia je TOKOM MpelazHor Meproja JOIuIO JI0
pa3Boja HOBUX 00pasara y IpymITBEHHM OJHOCHMA W OpTaHU3aIlHjH, Y €KOHOMH-
JU 1 IPOU3BOGY U Y UACOJIOTHjH IIOCTBUHYAHCKUX 3ajeJHHLIA, KOje CY, 3a pa3Jiu-
Ky OJl IPETXOJHUX BEIHKHX, TYyTOTPAjHUX HAcesba, TOUelie JIa OCHUBA]Y Marbe,
peTaTHBHO KPaTKOTpajHEe HaceoOHMHE, YITIaBHOM HA HPETXOAHO HEHACEJbEHHM
nokanujama. Paznuuutu gakropu Cy NpeiokeHn Kao MOKpeTadyl OBHX TpaHC-
(dopmanja — IpyITBEHN CYKOOH, HHBa3Wje ca CTpaHe, KIMMaTcKe MPOMEHeE, Te
aJl PacrojoKUBHX MPUPOIHUX Pecypca M HEIOBOJEHO XpaHe. 3a pa3MaTpame
eBEHTYaJIHUX KIMMATCKHX IMPOMEHA TOKOM €HEOJIHMTa He IM0CTOje HUKAKBH I0/1a-
14, a JJOCKOpa Ce BeOMa MaJio 3HAJIO U O CKOHOMUJU 3aCHOBAHO] Ha OMJbKaMa U
KMBOTHEAMA Y TIOCTHEOJIUTCKOM TIEPHOLY.

Hajjacuuje ¢popmynncan 3akibyyak O y3polyMa paciiaja KaCHOHEOIUT-
CKOT JIPYIITBA, KOjU HAJa31 ¥ HajBHIIE MOTIOPE Y apXCONOMIKUM Ca3HAmbUMAa, je-
CTE Taj 1a Cy BUHYAHCKE 3ajCTHUIIE TOCTHUTIIC TPAHUIIC ONPYKIUBOCTH 32)CTHUIKOT
KHUBOTA (Y COLIMOJIOLIKOM CMHCITY), ILTO je AOBEJO 110 ,,(pucuje” u pparmenTanuje
BEJIMKUX 3ajeIHUIA Ha Mambe rpyre. CindaH Mojiesl KaCHOHEOIUTCKO-paHOCHEO-
JWUTCKHUX APYIITBEHHX MPOMEHa IpeuiokeH je u 3a Kapnarcku OaceH — ,,romy-
mramke”’ APYIITBEeHE KOXe3Hje Kao oAroBop Ha Moryhe npymrseHe Tensuje. Ilo-
pel IpoMeHa U HOBHX TPEHJI0BA KOje HACTYIIAjy MOYETKOM U TOKOM €HEeOJInTa Ha
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LEHTpaTHOM bBankaHy, mpuMeTaH je ¥ BHCOK CTEIeH CIUYHOCTH/KOHTHHYUTETa
y TOjeTUHUM aCleKTHMAa XKHBOTA; HA TIPUMED, MOPEl MabUX, Pa3BHjajy ce U Be-
JIMKa, TyroTpajHa CHEOJIUTCKa Hacelba, TIONYT OHUX Ha JIoKanuTeTuMa bybam n
Bemnka Xymcka Uyka y jyxxuoj Cpouju. Jlok Cy oBU B IPYTH acleKTH CHEOJIHUT-
CKHUX 3aje/IHUIA Y U3BECHO] MEPH TO3HATH U UCTPAXKEHH, TPOU3BO/IHA XPaHe je
JocKopa Oniia BenmKa Hermo3zHaHuma. J{o caaa je mak 300apXeoIonKy 1 apxeo0o-
TAaHHYKH UCTPAKEHO HEKOJTMKO EHEOUTCKHUX JIOKAIUTETA, @ HOBA HCKOIIaBamba Ha
ByOmy noHena cy BaykHe TIO/IaTKe O y3rajamy U yrnoTpedu nomMahnx Oribaka u Ku-
BoTHIba. Mlako cy mopamnu u 1ajbe CKpOMHH, TOCEOHO OHH O IOJLOIIPUBPEIHNUM aK-
TUBHOCTHMA, CaJia je UIaK Moryh yBua y MOjeHe acIIeKTe MPON3BOIHE XPaHe.
Y 0BOM pajty ¢MO JI0 cajia MPUKYIIJBECHE 300apXEONOIIKE U apXxeo0oTa-
HUYKe rojarke ca byOma pa3MoTpuiy y mupeM reorpa)ckoM M XpOHOJIOIIKOM
KOHTEKCTY TaKO IITO CMO YIOPEIAMIH Ca3Hama O y3rajamby M YHOTpeOH JKHBO-
THIbA U OWJbaKa ca JI0 caja aHaJM3HPAHUX KACHOHCOIUTCKHX U CHEOTUTCKHX
Hajasuinta Ha Teputopuju CpoOuje. YiopeaHa aHaiM3a mokas3ala je Jia cy UCTe
BpcTe JoMahuX KUBOTHIbA — TOBEA, OBIIC/KO3€ U CBUILE — TajHE U Y HEOIUTY U
y eneonuty. C Ipyre cTpaHe, OCTAllM OBalla U K03a M CBUIbA CY, CIIPaM TOBEUeTa,
3aCTYIUBCHHU]U Y y30pIlIMMa Ca CHEOJUTCKUX Hajla3ullTa. Y THCAaK je, CTora, Jia je
3Ha4aj oBalla u kKo3a, Kao U CBUIba, OMO BehW y €HEONUTY, IITO j& BayKHA Pa3Iv-
Ka y OJJHOCY Ha KaCHHM HEOJIUT, TOKOM KOT je roBeue OMJI0 JOMHHAHTHO. [TocTo-
je, MehyTuM, 1 u3y3elu O]l OBOT OIIITET 3alaXarma; Ha IPUMEp, Ha HAJIA3UIITy
Bunua — beno Opmo, penaTiBHA OJHOC €KOHOMCKHM Haj3HAuajHUX momahux Ku-
BOTHIbA j€ Mame-BUIIIC HCTH TOKOM 00a neprona. Takohe, Ha KACHOCHEOIUTCKOM
Hanasuinty Kymomr—Ilammuiy, Behnna ocraraka mpumana gomahem roseuery.
[IpenuMuHapHY 3aKJbydaK je Jia TeHePaTHO yjeJHaueHa CIINKa KapaKTepUCTHIHA
3a KACHU HEOJIHUT IOCTaje Pa3HOBPCHH]ja TOKOM €HEOJUTAa U jaBJbhajy Ce jacHE pe-
THOHAITHE U XPOHOJIOIIKE Pa3JIMKe y MOoriely 3Hauaja JoMahux ;KUBOTHHA.
Apxeo00TaHWIKN TIONAlK IMOKa3yjy Ja ce CIEeKTap TajeHuX BpcTa Ha
HAJNA3UIITHMA KaCHOT HeoJuTa U eHeonuta y CpOWju yBEIHMKO TpeKamna, Te 1a
OCHOBHE KYJITYpe I03HaTe U3 HEOJUTa — jeIHO3PHA U IBO3pHA MILIECHUIA — OCTajy
OCHOB TMOJHOIIPUBPEIHE TIPOU3BOJI-E U TOKOM eHeonuTa. U oBze ce, MehyTum,
Kao U Koj jgomahux HBOTHIbA, youaBajy Moryhe pasnuke usMel)y jokaniuTera.
Perumo, y xacHoeHeonuTckoM ciiojy ['omonase 3abenexena je Beha konuunHa
jeduma, TIITO je 3a caja jeJuHH CIydaj KaKko 32 HEOJIUT TaKo W 3a CHEOJIHT, jep ce
jedam Ha JPYrUM aHATU3UPAHUM JIOKATUTETHMA M3 OBUX MEPUOJIA jaBjba CaMO Y
TparoBuma. [lonanm ca ByOma yka3yjy Ha Moryhu pacT y BaKHOCTH MaxyHapKH,
TauyHHje COYMBA, O] PAHOT Ka KACHOM €HEOJIUTY, TC Mabe 3HaYajHy YIIOTY JIBO3PHE
MIICHHUIIC KPO3 BpeMe, ajlu je Opoj ocTaraka u3y3eTHO MAJH 33 UBPCTE 3aKJbYUKe.
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JIOK penaTuBHO HETPOME-CH N300p rajeHHX BPCTa KPO3 KACHHU HEONIUT U €HEeO-
JUT UCTHYE KOHTUHYUTET, JOHEKJIC Cy BUJJBMBE MOTEHIMjaHE pa3JIuKe U3Me-
hy JokanuTeTa y creneHy Npou3BOAE MMOjeIMHIX MOJbOIPUBPEIHUX KYITYypa.
Moryhe je na momasu 10 IpOMEHE y MeTolaMa M HHTEH3UTETY 3eMJbOPaIibhe, a
BPJIO BEPOBATHO y BE3U Ca IIPOMEHaMa y CTOYapCTBY, PELIMMO y MOIVIEAY IOTpe-
0e 3a MPOM3BOJHOM CTOYHE XpaHe MJIM BapHjalyjamMa y BEJIMYMHHU TOBPIIUHA
TI0/T yCeBUMa WIIM OHUM HAMEH-CHHM 3a HCIANly. YBUJ y OBE U CIIMYHE aCHEeKTe
NIPOM3BOMILE XPaHE y CHEOJHTY 3axTeBa 3HATHO Behy KoiaM4MHY mojaraka oJ
OHE KOja je caJia Ha pacrojiaramy.
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