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Abstract. — The importance of salt in human and animal diets suggests that the local resources of saline soils, watercourses, and
marshes with saline water had to be well known to past populations. Based on the analysis of the environs of a large number of
Late Neolithic and Early Eneolithic sites, this research assumes the great importance of such resources. This paper examines the
spatial relationships between settlements and these resources, in the example of five Late Neolithic settlements from the territories
of the Pannonian Plain and the Central Balkans. The goals of the research are to provide an initial step in the reconstruction of
potential locations for salt exploitation, and provide a better understanding of each settlement and, subsequently, its role and
function in the local Neolithic settlement system. The research considers previously published results of the pedological analysis
of the settlement environments and archaeological investigations of the settlements. If certain micro-regions and regions did not
provide possibilities for the extraction of salt for both animal and human utilisation, salt, and probably cattle, had to be procured
through exchange networks. However, if livestock could not be grazed in areas abundant in salt, then salt would have to be added
to the animals’ diet. We conclude that Late Neolithic settlements should not be observed in isolation, but rather as parts of wider

settlement systems including exchange networks with salt as a major commodity. This represents one of the crucial factors for

the understanding of cultural development during the 5 millennium BC.

Key words. — saline soils and saltwaters, Late Neolithic, Pannonian Plain, Central Balkans, subsistence economy,

exchange networks

he recognition that humans, domesticated live-
stock, and wild animals needed to include salt
in their diets reaches deep into the past.! The
importance of salt within human? and animal® diets
suggests that the local resources of saline soils and wa-
ters had to be well-known to the past populations.
The addition of table salt to the livestock diet re-
presents the earliest practice of corrections in diets de-
ficient in sodium (Na) and chlorine (Cl). Domestic an-
imals can last for several months deprived of salt
without displaying the symptoms of deficiency, but if
the lack of salt prolongs, the animals lose their appe-
tite. Subsequent weight loss can eventually lead to
death. Animals respond rapidly to the addition of salt
and the symptoms of deficiency cease.* However, two

other aspects of saline soils and waters are particularly
important. First, wild animals also require the intake of
salt through food or water. Therefore, areas with saline
soils and watercourses, and marshes with saline water re-
present locations that attract game. Second, these areas

I Berger 2006; Sandu et al. 2010; Banffy 2013; Weller 2015.

2 The sodium requirement for the maintenance of the metabolic
processes for an adult human individual is 1.5 g, and it is assumed
that prehistoric populations consumed less than 1 g of salt daily, see:
Sar¢evi¢, Lili¢, Vrani¢ 2014.

3 In modern conditions of breeding high productivity dairy
cows in lactation, the recommended daily intake of salt is 30 to 40 g,
see: Petrujki¢ et al. 2003, 231.

4 Sevkovi¢, Pribicevi¢, Rajié¢ 1980, 343-346.
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Fig. 1. The Lalinac salt marsh near Nis, southern Serbia

Cn. 1. Jlanunauka Cramiuna xog Huwa, jysxcna Cpouja

provided the possibility for the extraction of salt for
human and animal diets, medicine, food preservation,
production of hides, and other socio-economic activi-
ties during the Late Neolithic.

Ethnoarchaeological studies have pointed to the
existence of several methods for the procurement of
salt. Salt could have been mined, procured through the
collection of halophytic plants and their drying and
burning, through heating and evaporation of saline
water, from saline mud, or directly collected following
efflorescence. The last mentioned method enabled the
collection of substantial amounts of salt after a specific
process that implies the rise in levels of subterranean
waters saturated with sodium and chlorine during the
spring, and their sudden decrease during the arid sum-
mer months, which results in the retention of salt on the
soil surface. Such a phenomenon has been registered in
Macedonia (Ovée polje),® the Morava region (Lalinac
Slatina near Ni§)’ (Fig. 1), and within salt marshes (Sla-
tine) in the Vojvodina region.®

Salt marshes represent specific ecosystems charac-
terised by halophytic vegetation (salt-tolerant plants
common for areas with saline soils).? Salt marsh habi-
tats are considered endangered and fragile ecosystems,
with the emphasised fragmentary nature of their occur-
rence in the territory of Serbia.!” They are numerous in
the region of Vojvodina and the vicinity of present-day
Nis, Vranje, and Prokuplje. It is considered that such
locations were utilised for game grazing from the Pleisto-
cene and domestic animal grazing in later periods, pri-
marily cattle and sheep, but also horses and pigs.'! The
main problem regarding the role and importance of salt
marshes lies in the fact that the development of modern

society, economy, trade, and technological advances
following the industrial revolution led to the devasta-
tion of ecosystems characterised by saline soils and their

transformation into cultivated areas.!2

Archaeological studies in Central and South-eastern
Europe have highlighted the importance of areas with
saline soils and waters in the economy and society of
prehistoric communities.'? For example, recent research
of the fortified tell settlement of Provadia-Solnitsata,
near Lake Varna (Eastern Bulgaria), about 45 km from
the Black Sea coast, provided us with insights into the
salt production technology of boiling brine from salt
water springs in thin walled ceramic bowls during the
second half of the 6 and 5™ millennium BC.!# Based
on the analysis of the environs of a large number of
Late Neolithic and Early Eneolithic sites, the research
reveals the great importance of salt resources for past
populations. '’

5 Tacufi 2009, 53-69; Tasi¢ 2012; Weller 2015; Harding 2016.

6 Anti¢, Jovi¢, Avdalovié¢ 1980.

7 Randelovié, Zlatkovi¢, Dimitrijevié¢ 2007.

8 Knezevié et al. 2008.

9 Miljkovié¢ 1972; Zlatkovié, Randelovié, Amidzié¢ 2005;
}}andelovié, Zlatkovié¢, Dimitrijevi¢ 2007; Randelovi¢, Juskovic,
Sarac 2007; Knezevi¢ et al. 2008.

10 Miljkovié 1972; Randelovi¢, Zlatkovi¢, Dimitrijevié 2007.

11 Sefferova Stanova, Janak, Ripka 2008, 1, 810, 12—13.

12 Sefferova Stanova, Janak, Ripka 2008, 8-9; Knezevic et al.
2008.

13 Tacuh 2009; Tasi¢ 2012; Peri¢ 2012; Danu, Gauthier, Weller
2010; Sandu et al. 2010; Nikolov 2011; Banffy 2013; 2015; Weller
2015; Harding 2016.

14 Nikolov 2011.
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This paper examines the spatial relationships bet-
ween settlements and these resources, in the example
of five Late Neolithic settlements, from the territories
of the Pannonian Plain and the Central Balkans. The
studied sites are located near Opovo, Selevac, Divos-
tin, Vitkovo, and Plo¢nik (Fig. 2). Areas with saline
soils and waters are recorded on the topographic maps
of the Military Geographical Institute on a 1:25000
scale. As far as the author is aware, no contemporary
research has been conducted on these areas in the vi-
cinity of the aforementioned settlements. The goal of
the research is to provide an initial step in the recon-
struction of potential locations for salt exploitation and
provide a better understanding of each settlement and
subsequently its role and function in the local settlement
system. The research considers previously published
results of the pedological analysis of the settlement en-
vironments and archaeological research. Therefore, it
is proposed that if certain micro-regions and larger re-
gions did not provide possibilities for the extraction of
salt for both animal and human utilisation, salt, and pro-
bably cattle, had to be procured through exchange net-
works. However, since livestock had to be grazed in

Fig. 2. Map of the sites mentioned in the text.
Base map M. Zeremski, Srbija Geomorfoloska
(morfostrukturna) karta, R 1:500000,
GEOKARTA, Beograd 1990

Cn. 2. Kapitia ca noxanuitieitiuma Koju ce CUoMUrby

y wuexcuy. Ocnoena xapiia M. 3epemcku,

Cpouja I'eomopghonowka (mopgociupykinypHa) kapiia,
P 1:500000, TEOKAPTA, Beoipag 1990

areas abundant in salt, if such areas were not nearby,
salt would have had to be added to the animals diet. It
may prove that such salt exchange networks represent
one of the crucial factors for the understanding of cul-
tural development during the 5™ millennium BC.!6

POSITION AND ECONOMY OF THE
LATE NEOLITHIC SETTLEMENTS

Ugar Bajbuk, Opovo

The site is located approximately 3 km east of the
village of Opovo, near present-day Pancevo. It lies on an
elevation of a degraded loess terrace (altitude of 78 m)
that runs along the former meander of the Tamis (7imis)
River.!” The site used to represent a small island with an
approximate surface area of 5 hectares. The location and
pedology of the area surrounding the site near Opovo

15 Munanosuh 2017; Bulatovié¢, Milanovié¢ 2020, 15-39; Mi-
lanovi¢, forthcoming.

16 Cf. Banffy 2013

17 Tringham et al. 1985;1992; cf. Borojevi¢ 2006, 8 and Fig. 1.8.
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Fig. 3. The Opovo site,

on topographic maps of the
Military Geographical Institute,
R 1:25000, with marked areas
that indicate saline soils

and waters within a 5 km radius
from the settlement

Cn. 3. Jlokanuiueiu y Oiiogy,

Ha wonoipaghckoj kapiiu
Bojnoieoipaghckoi unciiuinyiia,
P 1:25000, ca obenexcernum
uospwuHama Koje uRguyupajy
3acnarena 3emmpuliig

u 6oge yHyuap iepuiiopuje

indicate the prevalence of grassy steppe with patchy
forests, marshy and alluvial vegetation, saline soils,
watercourses, and marshes with saline water. It was sur-
rounded by flood plain and marshy terrain, and it lies
on chernozem, in the vicinity of several smaller and
larger surfaces covered in saline types of soil, solonetz
and solontchak (Aleksi¢eva Slatina and PecCena Slati-
na), and several saltwater marshes and watercourses
(Gergina Slatina, Velika Slatina and Slatina) (Fig. 3).!8
A surface of 380 m? was excavated in the central and
northern portion of the site between 1979 and 1987.19
A 1.6-2.5 m thick layer yielded three Late Vinc¢a build-
ing horizons.?? The archaeological research by R.
Tringham and colleagues has informed us of a settlement
that, in many ways, differs from the contemporary Vinca
settlements. This primarily refers to the investment of
time and labour into the construction of houses (a total
of six burnt houses have been recorded),?! the distinct
representation of wild animals (65—70%), and animal
remains in general (NISP-number of identified speci-
mens is 13,084), an unusually low representation of cattle
(22.6%),?? scarce remains of cereals,?® a lower repre-
sentation of storage vessels compared to other settle-
ments (e.g. Selevac), and the fact that chipped and pol-

10

_=l oko nacema iipeunuxa 10 km

ished stone tools were not produced at the site, or at
least within the excavated area.?* All of the aforemen-
tioned served as a basis for authors to provide a model
that presents the settlement as a location for a more
temporary or even seasonal occupation, specialised in
the exchange, hunting, and procurement of certain raw
materials.2> Therefore, the site near Opovo should
probably be considered a settlement that specialised in

18 Tringham et al. 1992, 354-356; Borojevi¢ 2006, Fig. 1.8;
cf. Pavlovi¢ et al. 2017, 27-29. During the 2019 visit to Opovo, the
author was informed by locals that the aforementioned watercourses
and swamps were utilised for cattle drinking.

19 Tringham et al. 1985, Fig. 4; 1992; 354.

20 Tringham et al. 1985;1992.

21 The houses are smaller in dimensions compared to other
Vinca settlements, almost square and without any inner (horizontal)
separation of space, see: Tringham et al. 1992, 381-382.

22 Rusell 1993; Orton 2012, T. 1 and fusnote 2.

23 Tringham et al. 1992, 383; Tpumnxosuh 2013, 146; but see
also: Borojevi¢ 2006.

24 Tringham et al. 1992, 383.

25 Tringham et al. 1992, 384.The authors offered an alternative
model in which the settlement was permanent and newly formed by
a population from a large main settlement.
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Fig. 4. The Selevac site, on topographic maps of the Military Geographical Institute, R 1:25000,
with marked areas that indicate saline soils and waters within a 5 km radius from the settlement

Cn. 4. Jlokanuitiein y Cenesyy, Ha wotoipagpckoj kapiau Bojroieoipagcrot unciuuiiyiua, P 1:25000, ca obenexcenum
HOBPUIUHAMA KOje UHGUUUPAJY 3ACTIAREeHd 3eMbUMING U 60ge YHYIap tepuitiopuje oko Hacena upeunuka 10 km

exchange and hunting, and in which animal husbandry,
and possibly salt procurement, played an important role
within the activities of the Late Neolithic population.

Staro Selo, Selevac

The site is located approximately 3 km northeast of
the village of Selevac, near present-day Smederevska
Palanka. It lies on the slopes of Staro Selo Hill (altitude
between 130 and 180 m), within the confluence zone
of several smaller watercourses into the Konjska River.
The site covers an area of approximately 53 ha. It lies on
the contact zone between luvisol, eutric cambisol, and
the alluvial pararendzina (humofluvisol, characterised
by loamy alluvial deposits), which are considered fer-
tile and semi-fertile types of soil, suitable for cultiva-
tion.?® Surfaces with saline soils have not been recorded
in the immediate vicinity, but are found 9.5 km (Slati-
na 1) and 11.5 km (Slatina 2) east of the settlement
(Fig. 4). Between 1968 and 1970, in 1973, and between

11

1976 and 1978, a total of 409 m? was excavated at the
site.?” Ten building horizons have been recorded in a
0.6-3 m thick layer, distributed in four stratigraphic-
architectural phases within the central and north-west-
ern portion of the site.?® The excavations confirmed the
existence of a large and long lasting Neolithic settle-
ment with stratigraphic complexity. It was suggested
that, considering the minor excavated area compared to
the total size of the site, the highlighted role of Selevac
as an exchange centre with wheat as a major commo-
dity remains in the domain of speculation.?’ The pedolo-
gical conditions, relatively poor representation of animal

26 Muanosuh 2017; Milanovié 2019; cf. Pavlovi¢ et al. 2017,
27-29.

27 Tringham, Krsti¢ 1990a, T. 3.1.
28 Tringham, Stevanovi¢ 1990, 57-58. Figs. 4.1. and 4.2.
29 Tringham, Krsti¢ 1990b, 595.
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remains (NISP 7442), as well as low representation of
cattle (38% of NISP),3C storage capacity>! and the lack
of saline soils in the vicinity of the site likewise indi-
cate a distinctly agricultural, rather than pastoral, char-
acter of the settlement,3? which is partially supported
by archaeobotanical analysis.3?

Divostin

A multilayered site in the village of Divostin, north-
west of present-day Kragujevac, is located on slopes
(altitude between 300 and 315 m), in the proximity of
permanent springs and the immediate vicinity of the
confluence of the Svetinja into the Divostin Creek. A
multilayered site in the village of Divostin, northwest
of present-day Kragujevac, covered an area of approxi-
mately 15 ha. It lies on vertisol in the vicinity of signi-
ficant areas covered with eutric cambisol.?* Areas of
saline soils have been recorded in the vicinity, at distan-
ces of 1.6 km (Slatina 1), 2.9 km (Slanacka Reka), and
3.3 km (Slatina 2) (Fig. 5). In 1968 and 1969, a total of
2400 m? was excavated at the site and yielded data on
two cultural horizons attributed to the Neolithic.>

A total of two Late Vinca (Divostin Ila-b) building
horizons have been recorded within a 0.4—1.8 m thick

12

Fig. 5. The Divosin site,

on topographic maps of the
Military Geographical Institute,
R 1:25000, with marked areas
that indicate saline soils and
waters within a 5 km radius
from the settlement

Cn. 5. Jlokanuiueiu y Jlusociiuny,
Ha wonoipaghcroj kapiu
Bojnoieoipaghcroi uncrauinyiia,
P 1:25000, ca obenexcerum
uospuUHaMa Koje UHRGUYUpajy
3acnarena semmsuliia u 8oge
YHyap iepuiiopuje

oxo Hacesma tpeunuxa 10 km

layer. A few grindstones, but no handstones, were re-
corded. Remains of carbonised grains are scarce and
the representation of animal remains is significant
(Divostin IT NISP 10785).3° The surroundings of the
site were dominated by steppe vegetation, forests,>’and
saline soils, all particularly suitable for cattle breeding
(62.7% of the NISP were cattle)?® and the cultivation
of fertile forest soil.>

Vitkovacko Polje, Vitkovo
The site is located between the villages of Vitkovo,
Vencac, and Bobote, east of present-day Aleksandrovac.

30 Legge 1990; Orton 2012, T. 1.

31 Tpunkosuh 2013, 140-141.

32 Cf. Milanovié¢ 2019.

33 McLaren, Hubbard 1990.

34 Muanosuh 2017; Milanovié 2019; cf. Pavlovi¢ et al. 2017,
27-29.

35 McPherron 1988; Bogdanovi¢ 1988.

36 McPherron, Christopher 1988; Bokonyi 1988.

37 Cf. Griiger, Beug 1988.

38 Bokonyi 1988, T. 17.1; Orton 2012, T. 1.

39 Muanosuh 2017; Milanovié¢ 2019.
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Fig. 6. The Vitkovo site, on topographic maps of the Military Geographical Institute, R 1:25 000,
with marked areas that indicate saline soils and waters within a 5 km radius from the settlement

Ca. 6. Jlokanuitient y Buitikogy, na wiouoipagcxoj kapitiu Bojuoieoipagckoi uncauinyitia, P 1:25000, ca obenedcenum
HoepuIUHAMA KOje UHGUYUPA]Y 3aCNareHa 3eMAbUMTLA U 60ge YHYIap ilepuitiopuje oxko Hacewa dpeunuxa 10 km

It lies in the lowland plain and on the surrounding slopes
(altitude between 300 and 320 m), in the confluence
area of Kozetin River and Dubovica Creek, which form
the Novacka River. The site covers an area of several
dozens of hectares. It is located within the contact zone
of alluvium and vertisol, with the occurrence of eutric
cambisol in the wider area.**Areas with saline soils
have been recorded in the vicinity, at a distance of 4.7 km
(Slatina 1) and at greater distances of 6.3 km (Slaniste)
and 6.9 km (Slatina 2) (Fig. 6). The rescue archaeologi-
cal excavations conducted in 1969, 1971, and 2001 re-
corded a 1 m thick layer with building horizons attri-
buted to the Early and Late Vin¢a culture.*! The site
location near the alluvium indicates the importance of
farming,*? while the important role of animal husband-
ry® and hunting is particularly indicated by the settling
of an area dominated by steppe vegetation with patchy
forests and saline soils.

13

Sanac, Plo¢nik

The site of Sanac is located in the village of Ploénik,
west of present-day Prokuplje. It lies on the slopes of
Ravan Hill (altitude between 300 and 330 m), in the
confluence zone of Paljevacki Creek, the Backa River
and the Toplica River. It covers an area of several do-
zen hectares. The site is located in a contact zone of allu-
vium, eutric cambisol, rendzina, regosol, and lithosol

40 Munanosuh 2017; Milanovié¢ 2019.

41 Tomié¢, Vukadinov 1969; Byrap 2005; Yaherosuh 2007.

42 Mumnanosuh 2017; Milanovié¢ 2019.

43 The representation of sheep and goat in an excavated Late
Vinca feature is extremely high (55.4%). However, it has been high-
lighted that the faunal sample is quite small (NISP 1838), originates
solely from one feature from the rescue excavations in 2001 and is
not necessarily a reliable representation for the entire settlement,
see: bymarouh 2011, 247 and Ta0. 2.
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Fig. 7. The Plocnik site,

on topographic maps of the
Military Geographical Institute,
R 1:25000, with marked areas
that indicate saline soils

and waters within a 5 km radius
from the settlement

Cn. 7. Jlokanuiteiu y IInounuxy,
Ha wonoipaghcroj kapiiu

N Bojnoteoipagckoi unciuuinyiua,
L P 1:25000, ca obenescenum
{ { j" HOBPUIUHAMA KOJe UHGUUYUDATY
!:. ;ﬂ 3acaarbena 3eMpUWla U 60ge
e : yHyiap wwepuiopuje
CHLE e "B ok Hacewa upeunuka 10 km

on carbonate substrate and vertisol soil type.** Several
areas with saline soils have been recorded in the imme-
diate vicinity of the site, at a distance of 4.2 km (Sla-
niste 1) and 4.9 km (Slaniste 2), as well as at a greater
distance of 8.2 km (Slatina) and 8.3 km (Slaniste 3)
(Fig. 7). In the course of the earlier phase of research,
following the discovery of the first hoard of copper ar-
tefacts in 1927, approximately 700 m? was excavated,
and an additional 1,000 m? were excavated between
1960 and 1978.%° The excavations continued in 1996
and the latest campaign was conducted in 2012 and
2013.46 Five building horizons were recorded in a ca.
3.5 m thick layer and the excavations were primarily
focused on the north-western portion of the site, where
traces of archaecometallurgical activities have been re-
corded, together with four renowned hoards of copper
artefacts.*” The archaeological excavations have deter-
mined the existence of a large and long lasting Late
Neolithic settlement with a complex stratigraphy con-
sisting of horizons attributed to the Early and Late
Vinca culture. The prevalence of alluvium and forest
soils suggests the importance of crops,*® while the re-
presentation of animal remains (NISP 2340 from an area
of 45 m?), as well as cattle (61.1% of NISP),* nume-
rous areas with saline soils, and steppe vegetation in the
surroundings of the site indicate that animal husbandry
and hunting, likewise, played an important role in the
economy of the site.

14

Discussion and conclusions

The physical-chemical properties and the past uti-
lisation of areas with saline soils and waters in the Cen-
tral Balkans are poorly understood. The importance of
such natural resources has been emphasised in the terri-
tories of the Pannonian Plain and the Carpathian Basin.>°
The fragility of salt marsh ecosystems, their transfor-
mation into arable land, and the shift in micro-regional
ecosystems due to the melioration of large rivers dur-
ing the 20™ century have all considerably contributed
to the disappearance and devastation of salt marshes.
This opens the possibility that certain areas with salt
sources have not been recorded on the examined topo-
graphic maps. Importantly, previous research has indi-

44 Mutanosuh 2017; Milanovié¢ 2019; cf. Pavlovié et al. 2017,
27-29.

45 Grbi¢ 1929; Stalio 1960;1962; Sljivar, Kuzmanovié¢-Cvetko-
vi¢ 2009, 56.

46 Sljivar 1996; Ilwusap 1999; [llbusap u Kysmanosuh-1ser-
kxosuh 1997; Sljivar, Kuzmanovi¢-Cvetkovi¢, Jacanovic¢ 2006; §lj ivar,
Kuzmanovi¢-Cvetkovi¢ 2009; Mapuh et al. 2017.

47 Mapwh et al. 2017.

48 Mumanosuh 2017; Milanovié 2019.

49 Bulatovié 2018, Tab. 5.5.

50 Miljkovié 1972; Sefferové Stanova, Janak, Ripka 2008; Tacuh
2009;Tasi¢ 2012; Peri¢ 2012; Sandu et al. 2010; Banffy 2013; 2015;
Weller 2015; Harding 2016.
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cated that such areas are connected with heavy soil types
(chernozems and vertisols) and steppe vegetation.!

This research, which presumes the great impor-
tance of these resources for past populations, should be
regarded as an attempt to provide a better understand-
ing of each individual Late Neolithic settlement and its
role and function within the local settlement system.>?
For certain cases, when settlements were located in the
immediate vicinity of areas with saline soils and sources
of saltwater, it is likely that cattle breeding and hunting
were important. The process of salt procurement could
have represented an important activity of the Neolithic
populations.

Significant differences regarding the availability of
saline soils and waters can be observed in the provided
example of five Late Neolithic sites located in different
geographical micro-regions. Therefore, certain settle-
ments, like the one in Opovo, seem to have been orien-
ted towards hunting, while cattle breeding and the pro-
curement of an important resource such as salt could
have had significant importance in the subsistence
economy. Such settlements were particularly important
for the exchange networks of the Vinca domain. The
inhabitants of other settlements seem to have been pri-
marily focused on cultivating crops, judging by the lack
of areas with saline soils in the surroundings and the
availability of soils suitable for agriculture. The settle-
ment in Selevac represents such an example (surround-
ed by three fertile and easily cultivated types of soil),
whose inhabitants most likely procured salt and cattle
through exchange networks with other settlements.
However, their livestock had to be grazed in areas abun-
dant in salt or the salt was added to the animals’ diet.
A low representation of cattle within faunal samples of
the Selevac site may indicate that their breeding may
not have been the primary activity of the inhabitants of

that settlement. They could have obtained some cattle
from more specialised settlements, such as Opovo,
which were located where there were saline soils and
waters. Based on the availability of local resources, cer-
tain settlements held a special place in the settlement
system and their roles and functions were tightly con-
nected within the mixed economies of the Neolithic. One
such settlement is represented by the site in Plo¢nik,
which stands out due to the representation of two fertile
and easily cultivated soil types and the abundance of
steppe and saline soils. Other settlements, like the exam-
ples from Vitkovo and Divostin, were in the vicinity of
solely one soil type suitable for cultivation (alluvium and
eutric cambisol, respectively), and the surroundings
were abundant in steppe vegetation and saline soils,
which indicates that animal husbandry and hunting
were of particular importance for its inhabitants.

All this leads to the conclusion that the Late Neoli-
thic settlements should not be observed in isolation, but
rather as a part of a wider settlement system, in which
the exchange networks with salt as a major commodity
had a crucial role. In addition, that could be a good
explanation for the expansion of Vinca settlements to-
wards the salt-rich regions, such as the Pannonian Plain
in the north, Ovce Polje in the south and the Tuzla Re-
gion in the west. Future research should be focused on
extensive arcas of Late Neolithic settlements, the exa-
mination of larger sets of archaeozoological and archaeo-
botanical samples, as well as areas with saline soils and
saltwaters in the vicinity of the Late Neolithic settle-
ments, pollen analyses and analyses of stable isotopes
of animal remains, which can be used to study salt explo-
itation, plant and animal management and Neolithic
subsistence economy.

Translated by Ognjen Mladenovié¢
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Pesume: JPATAH MNJTAHOBU R, Apxeonomku HHCTHTYT, beorpax

EKOHOMCKH U IPYIITBEHU 3HAYAJ
JACJAIBEHUX 3EMJ/BUIITA U CJIAHUX BOJA Y KACHOM HEOJIUTY
ITAHOHCKE HU3UJE U HEHTPAJIHOI' BAJIKAHA

Kmwyune peuu. — 3acnameHa 3¢MJBHIITA U CIIAHE BOJIC, KACHU HEosuT, [JaHOHCKA HU3H]ja, IICHTpaIHN bajkaH, OIpKiBa CKOHOMH]a,

MpeKe pa3MeHe

3Hayaj COJIM y MCXPaHU YOBEKA U )KUBOTHEbA CYTEpHIIIE J1a Cy
JIOKAJIHA PECYPCH y BHY TIOBPILIMHA 3aCIIabEeHUX 3¢MJBHIITA 1
ClIaHe BOJIe MOpaii OMTH JOOPO MO3HATH NPOIUTMM HOITYJIalH-
jama. JlonaBame KyXHICKE COJIM Y UCXPAaHU CTOKE MPEACTaBIba
HajCTapujy NpaKcy KOpPUIoBamba UCXpaHe Je(UIUTapHe y Ha-
tpujymy (Na) u xnopy (Cl). Jlomahe sxuBoTHESE MOTY J1a H37p-
Ke BHILIE Meceln 6e3 COlH, a Jia He TIOKaKy CUMIITOME JAe(uIu-
Ta. YKOIMKO ycKpahuBame CONM Tpaje MyxkKe, KHUBOTHbA IyOH
aleTUT U TeKUHY U Ha Kpajy nonasu o yrunyha. Ha naBame
COJIM JKMBOTHESE BPJIO OP30 pearyjy ¥ CHMITOMH Ae(UINTA He-
crajy. Mehytum, Beoma OUTHA Cy jOII JBa HUXOBA aclEKTa.
[IpBu ce ogHOCH Ha YMILCHHMILY /1A je U AUBJBMM JKHBOTHI-AMA
HEOIIXO/IHO YHOUICHE COJIU IyTeM XpaHe miu Boje. Crora cy
TIOBPILIMHE Ca 3aCiIabeHUM 3eMJBHIITHMA M BOJOM IIPHUBIIAYHIIC
JMBJbay, Te OMiIa MaeaaHa 3a JIoB. J[pyru acrekT ce OJHOCH Ha
MoryhHOCTH 3a 100Hjarbe CONU 3a JbYICKY M KUBOTHICKY HC-
XpaHy, MEJIMIIMHCKE CBPXE, YyBabe XpaHe, IPOU3BO/bY KOXKE U
Jpyre eKOHOMCKO-IPYIITBEHE (DyHKIHje KOjy jé CO MOIIa MMa-
TH Y KACHOM HEOJIHTY.

DU3NYKO-XEMH]CKHU CacTaB U KOpUIIhemhe MOBPIINHA €a 3a-
CIIAFCHUM 3EMJBMIITHMA U BOJOM Y MPOLUIOCTH Ha IIPOCTOPY
HeHTpaiHor barkaxa Beoma cy ci1a0o 1mo3HaTH. 3HaTHO BHILE ce
3HA O THM Ba)XHHM IIPUPOJHUM pecypcuMa y [TaHoHCKOj HU3M-
jn u Kapnarckom Oaceny. @parmiHOCT CIIaTHHCKUX €KOCHCTE-
Ma, BHXOBO [IPETBAPAE Y OPAHUYHE MOBPIIMHE H H3MEHA MHU-
KPOPErHOHAITHIX EKOCHCTEMa yCIIe/l MEHOPALIHje BEIMKHX peKa
y 20. BeKy 3HATHO je JONpHUHEIa HUXOBOj HECTAIHOCTH U
JIeBacTalMjH.

YV 0BOM HCTpaKKBamby CE IPETIOCTaBIba BEINKH 3HAYa] Ta-
KBHX pecypca 3a IpoIuIe MOMyJIalije Ha OCHOBY aHaJIN3€ OKO-
JIMHE BEJIUKOT Opoja JOKaIuTeTa U3 KACHOT HEOJIHUTa M PAHOT
eHeoNmuTa. Y OBOM pajly HCIHTaH je MPOCTOPHH OTHOC u3Mehy
TOJIO’Kaja Hacesba M TMOBPLINHA Ca 3aCIabCHUM 3EMJBHIITHMA,
BOJIOTOKOBA M Oapa ca CIaHOM BOZIOM Ha NPHMeEpy HeT Hacesba
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U3 KacHOT Heonnta [TaHOHCKe HU3Mje U IeHTpanHor bankaHa.
VY nmuramy cy nokanmureT kox Omnoa, CeneBua, JluBocTuHa,
Burkosa u ITnounuka. [loBpiinHe ca 3acnambeHuM 3eMIbUILITH-
Ma U BOJIOM Y OBOM pajy Cy €BHACHTHUpPAHE Ha TOMOrpapCcKuM
kaprama BojHoreorpadckor nncruryra y pasmepu 1: 25000.
CaBpeMeHa HCTpaKHBarba THX JIOKAIHKUX pecypca y OIU3uHU
TeT Hacesba, KOJIHUKO je ayTopy MO3HaTo, HUCY BpiueHa. [[usb uc-
TPaKHMBama je Ja ¢ YYMHHU IIPBU KOPAaK y PEKOHCTPYKIH]U MO-
ryhux MecTta Ha KOjUMa je MOIIa OUTH €KCIUIOATHCAHa CO U Aa
ce 60Jbe pa3yMe CBAKO M10jeJMHAYHO HACEIhE U3 KACHOT HEOIUTA
U BEeroBe ynore 1 QyHKIMje y JIOKaJTHOM CHCTEMY HaceJbaBama.
VY 063up cy y3eTu u paHuje IyOIMKOBaHY PE3yNTaTH MEI0IONIKES
QHAJTM3¢ OKOJIMHE Hacesba M apXEOJONIKNX HCTPaKUBAbA.

Ha npumepy 1eT HanasuiiTa U3 KaCHOT HEOJIHTa, JOLUpa-
HHX Y Pa3IM4UTUM reorpad)ckuM MUKPOpErujama, Mory ce yo-
YHUTH BEJIMKE Pa3jIMKe Y 3aCTYMJbEHOCTH 3aC/IabeHUX 3€MJbU-
1miTa U ClIaHe BOJE U JPYTHX JOKAIHUX pecypca. OncycTBo
TaKBHUX JIOKAIMja Y OKOJIMHN KACHOHCOJIUTCKHX HACeJba CYyrepH-
1IIe Ha 3Hayaj Mperka pa3MeHe KojuMa ce Mopaiia 106aBJbaTH co,
a BepoBaTHO U roBeza. Crabmja 3aCTyIUBEHOCT TOBeIa y (ayHu-
CTUYKHM y30pLIHMa Ca II0jeIMHHIX JIOKAIUTETa, KOja HUCY UMa-
J1a HApOYMTE TIOTOTHOCTH 33 BUXOB y3roj, Kao 1mTo je Cenesarl,
yKa3zyje Jia y3roj ropezia Huje O1o mpuMapHa akTHBHOCT CTaHOB-
HHILIMa TOT Hacesba. OHa Cy cBakako Moria OuTH 1o06aBibaHa
U3 IPYTUX, BUIIE CIICHIjaTH30BaHUX HACEJba, YHja j& OKOJIHMHA
o0uII0BalIa 3aCIalbeHIM 3¢MJBUIITHMA U CIIAHOM BOJIOM, Kao
mro je OnoBo, mTo 61 00jaCHIIIO BUXOBY Ci1a0y 3aCTYIJBEHOCT
y ToM HaceJswy. [Topern Tora, cToka je Mopana OUTH TepaHa y
obJslactu Oorare coJby WM je CO JJO/laBaHa Y )KUBOTHISCKY HC-
xpany. [Ipon3miasu 1a KaCHOHEOJIHTCKA Hacesba He Ou Tpebaso
MOCMaTparH U30JI0BaHO, jep YHHE /€0 IIHper CHCTEeMa Hacelba,
Y KOjeM Cy MpesKe pa3MeHe ca COJbY Kao ITIaBHUM apTHKIIOM HMa-
JIe KJbYUHY YJIOTY 3a pa3yMeBae KyJITYPHOT pa3Boja y 5. muiie-
HUjyMy TIpE H. €.
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