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Early Neolithic inter‑settlement pattern in 
the northwestern corner of the Banat

Petru Ciocani

Abstract: The considerable increase in the number of Early Neolithic sites identified in the last decades as 
a result of intensive field surveys has made it possible to assess the inter‑settlement pattern of the first farmers 
in the northwestern corner of the Banat. The settlements are located at short distances one from the other, both 
on the edges of the elevated loess terraces and along watercourses, in a line‑like pattern. They are small, with 
short‑term occupations, suggesting they were frequently relocated. We argue that the deliberate measures taken 
by the early farming communities to adapt their subsistence strategies to the local environmental conditions 
unfavourable to primitive cultivation implied a less sedentary way of life and that this is the main reason behind 
the short‑term occupation of the settlements and the absence of tells.

Keywords: settlement archaeology; prehistoric landscape; first farmers; subsistence; residential mobility. 

Introduction

Settlement archaeology emerged during the first half of the 20th century alongside the growing 
interest of archaeologists in the everyday life of the ordinary people of the past, their settlements, 
and the landscapes they lived in. By the mid‑20th century, together with the emerging Processual 
Archaeology, the study of settlement patterns had already gained a key role in the archaeological inter‑
pretation1, and its significance grew in the following decades as new theoretical concepts emerged and 
computer methods began to be applied to archaeology, opening new analytical perspectives2.

During more than a century of research on settlement patterns, two main methodological direc‑
tions have developed: the intra‑settlement pattern that focuses on individual sites and their internal 
structure, and the inter‑settlement pattern that deals with the configuration of the sites within a 
region. The second approach is commonly used to determine the way people lived in a particular land‑
scape, the manner settlement patterning changed over time, and to identify the relationships between 
the different settlement types, and the occupation density of a certain region3.

The current study analyses the Early Neolithic inter‑settlement pattern in the northwestern 
corner of Banat with the aim of inferring the preferred locations for human settling in the landscape, 
the type of spatial arrangement of the settlements, the occupation strategy employed, and the reasons 
behind this strategy.

The study period, known as the Early Neolithic, encompasses roughly the first half of the 6th mil‑
lennium BC4. It commences with the settling of the region by farming communities of southern origin, 
who introduced the first crops and domestic animals, and produced a specific style of pottery known 
as the Starčevo‑Körös‑Criș, whose most distinctive feature is the fingernail impression decoration. The 
study period ends shortly after the middle of the 6th millennium when this pottery style is replaced by 
the newly emerging Vinča style5.

1 Parsons 1972; Bintliff 2004, 55–56.
2 Bintliff 2004, 56.
3 Parsons 1972, 140–142; Bintliff 2003, 56–58.
4 Quitta, Kohl 1969; Whittle et al. 2002; Biagi et al. 2005; Krauß et al. 2018. Currently, the earliest absolute date obtained 

from an Early Neolithic context in the study region is OxA–9396 7030±50 (5914±58 cal BC). The date was determined 
by accelerator mass spectrometry dating (AMS) on a human skull fragment from a grave at Deszk – Olajkút 1 (Whittle et 
al. 2002, 115). The date is calibrated in CalPal v. 2016.4 (Weninger, Jöris 2004) on the basis of the INTCAL13 standard 
calibration curve (Reimer 2013).

5 Banner, Párducz 1946–1948, 35–39; Borić 2009, 234. The earliest radiocarbon date obtained from a Vinča context in the 
study region is Bln–479 6460±80 (5418±70 cal BC). The radiometric measurement is made on a charcoal sample from a 
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The environment

The Banat is a historical and geographical region nearly rectangular in shape (stretching over 
three countries – Hungary, Romania and Serbia), whose northwestern corner lies at the confluence of 
two large rivers, the Mureș and the Tisza converging at almost a right angle (Fig. 1). The study region 
occupies an area of ca. 2800 km2 on a low sedimentary plain formed mainly by fluvial depositions, 
and to a lesser degree by aeolian accumulations6. The topographical relief of the western part of the 
study region is more prominent and consists of slightly elevated loess terraces, formed during the 
Pleistocene, surrounded by a floodplain of Holocene age7. On the other hand, the terrain of its central 
and eastern parts has a uniform flat appearance. The region has a very low gradient8, which is why it 
was poorly drained in the past. Only in modern times was drainage improved by human intervention, 
which, however, required major transformations of the hydrographic system9. This consisted of regu‑
lating the courses of the two main rivers, the Mureș and the Tisza, introducing the existing streams10 
into a system of canals where their courses were often changed, and draining the swamps. For this 
reason, the present‑day hydrographic system is much different from the one existing in the past.

There are two main ways to get a better understanding of what the hydrographic system might 
have looked like in the past: by examining old maps, and on the basis of paleoenvironmental studies. 
For this purpose, we have chosen the earliest detailed map of the region (scale 1:126000), namely the 
Habsburg military map known as Mappa von den Csanader District (Fig. 2), which was drawn up a few 
years before land amelioration works started. This map shows that in the 18th century, the eastern part 
of the study region was crossed by a very wide and dry riverbed, which corresponds to the present‑
day canalised Galațca Stream, and which in fact was a paleochannel of the Mureș River (see below). 
The map also indicates that the western part of the region was crisscrossed by numerous narrow 
paleochannels, most of which were still carrying water at the time, and that large areas around them 
were marshy. Most of these narrow paleochannels are old riverbeds of the Mureș and fewer of the 
Tisza. This testifies that the two large rivers often shifted their courses in the past and flooded the low 
areas in the western part of the study region. It is also possible that the Mureș could have had several 
active divagation channels during the periods of increased discharge.

Paleodrainage studies show that, in general, the rivers in the Eastern Pannonian Plain produced 
several times more discharge at the termination of the Pleistocene than they do at present, and that 
their discharge values steadily decreased during the Holocene11. The Tisza had a stabilized course 
throughout the Holocene, flowing more or less on its current course12. Its discharge and meanders, 
however, were several times greater than today13. A paleodrainage study of the alluvial fan of the 
Mureș14 suggests that the river abruptly changed its old north‑westerly course around 6500 BC and 
turned southwest, creating a new course corresponding to that of the modern Galațca Stream (Fig. 3); 
it then turned west by ca. 4100 BC and flew more or less on the valley of the modern Mureșan Stream. 
This interpretation, however, is in disagreement with the archaeological discoveries, which point to a 
slightly different scenario: the fact that the Early Neolithic sites in the Dudeștii Vechi‑Sânnicolau Mare 
area are disposed along an old course of the Mureșan (see below) implies that this course must have 
already been active in the first half of the 6th millennium BC; another possibility is that the Mureșan 
was a secondary divagation branch of the old Mureș, and both were simultaneously active. To clarify 
this question, additional paleoenvironmental research is needed. Another study on the Mureş River15 
indicates that its present‑day bankfull discharge at Makó (Hungary) is 850 m3/s, while that on its old 

pit in Tiszasziget – Andróé‑alja (formerly known as Ószentiván VIII) (Quitta, Kohl 1969, 244–245). The date is calibrated 
in CalPal v. 2016.4 (Weninger, Jöris 2004) using the INTCAL13 calibration curve (Reimer 2013).

6 Букуров 1961, 15–17; Posea 1997, 385–387.
7 Букуров 1961, 20–22.
8 Posea 1997, 387.
9 Posea 1997, 388; Pop 2005, 25.
10 These are not streams in the strict sense of the word but are old courses or secondary branches of the Mureș that are sup‑

plied mainly by Mureș (Букуров 1961, 21; Ianoș et al. 1997, 60–61; Posea 1997, 319–320, 387).
11 Kiss et al. 2015, 53.
12 Kiss et al. 2015, 147.
13 Kiss et al. 2012a, 9.
14 Kiss et al. 2014, 55.
15 Kiss et al. 2012b, Tab. 3.
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course at Pesac (Romania) was 1970±290 m3/s, suggesting that the discharge of the Mureş during the 
Neolithic was twice as high as it is today. Therefore, it is highly likely that during the study period the 
floods have been larger in scale than those in the modern times indicated on the Habsburg military 
map (Fig. 2). 

Fig. 1. Location of the northwestern corner of Banat (WGS 84/UTM zone 34N coordinate system).

The climate, in general, was warmer and drier than it is today16, however, at the very beginning 
of the study period, it may have been somewhat cooler since it coincided with the latter part of 
the 6200 cal BC Rapid Climate Change event, which was the most dramatic climatic disruption of 
the entire Holocene17. This event is identifiable in a variety of terrestrial and marine paleoclimate 
records distributed worldwide18, including a stalagmite isotopic record in Poleva Cave, about 130 km 
southeast of the study region19, and two pollen profiles in the Gutâiului Mountains, some 280 km 
northeast of the study region20. The two pollen records show a decline in mean annual temperature 

16 Constantin et al. 2007, 334; Magyari et al. 2010, 928–930; Kiss et al. 2015, 145.
17 Weninger et al. 2014, 8–10, and references therein.
18 Mayewski et al. 1997; Mayewski et al. 2004.
19 Constantin et al. 2007.
20 Feurdean et al. 2008.
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of ca. 1.5–2 °C and in mean temperature of the coldest month of ca. 2–4 °C, as well as a potential 
increase in seasonality.

Fig. 2. The hydrographic system of the northwestern corner of Banat at the beginning of the 18th 
century, as indicated on the Mappa von den Csanader District, 1721, unknown author (adapted).

The aforementioned modern era transformations of the hydrographic system, coupled with 
the extensive agricultural exploitation of the region have significantly affected its ecosystem21. 
Another factor that played an important role in this process is deforestation, which had already 
started in the Early Neolithic, intensified in the Bronze Age22, and continued to be practised on a 
large scale in the following millennia until modern times, when almost no forest remained23. These 
factors have fundamentally modified the landscape, transforming it into an agricultural landscape 
with a steppe‑like appearance24. Paleopalinological and archaeobotanical investigations on macro‑
remains, however, reveal that the Early Neolithic vegetation was much more diverse, consisting 
of open woodlands intermingled with marshes25. In this diverse environment, a large variety of 
edible plant and animal species existed, constituting an important source of nutrition for the Early 
Neolithic communities. 

It is worth noting that during the Early Neolithic, not far from the study region, to the northwest, 
lied the so‑called Central European – Balkanik agroecological barrier, which was defined as a combina‑
tion of unfavourable environmental settings for the cultivation of crops and breeding of animals of 

21 Munteanu, Munteanu 1998, 41.
22 Guminor, Stobbe 2021, 55–57; Kadereit et al. 2006, 36.
23 Posea 1997, 323.
24 Posea 1997, 387.
25 Guminor, Stobbe 2021, 55; Krauß et al. 2018, 162–170.
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near eastern origin26. The proximity of this ecological barrier to the study region had an impact on the 
subsistence strategy of the Early Neolithic communities (see below).

State of research

Archaeological research in the corner formed by the Tisza and the Mureș rivers had already 
begun in the late 19th and the early 20th century when enthusiastic Austro‑Hungarian researchers 
discovered and archaeologically investigated several Early Neolithic sites27. This pioneering research, 
however, was interrupted by the First World War and the amendments that followed the war, when 
the region was divided between three national states, namely Hungary, Romania, and Yugoslavia 
(currently Serbia). This has negatively impacted the research and it was not until the 1960s that the 
archaeological investigations began again in full swing, consisting primarily of surface field surveys. 
Several series of such surveys were conducted by Milorad Girić in the 1960s and 1970s28, Edit Matuz 
in the 1970s29, Constantin Kalcsov in the 1980s, 1990s and 2000s30, Dániel Pópity in the 2000s31, 
and the research culminated with the extensive systematic surveys undertaken within the Arheološka 
Topografija Banata project, directed by Stanko Trifunović in the 2000s32. 

All these investigations led to the identification of 94 Early Neolithic sites permitting the assess‑
ment of the inter‑settlement pattern. The northwestern corner of the Banat, however, is far from 
being fully explored and numerous areas have been poorly surveyed or not surveyed at all. In fact, 
solely the administrative districts of Banatsko Aranđelovo, Čoka, Crna Bara, Đala, Jazovo, Majdan, 
Novi Kneževac, Ostojićevo, Padej, Sanad, Srpski Krstur, Tiszasziget and Vrbica have been surveyed 
over their entire areas. Hence, the scarcity or absence of sites in other parts of the region represents 
nothing but the current state of research.

Spatial distribution of the settlements

Of the 94 identified sites (Tab. 1), 20 have been investigated through archaeological excavations33. 
The investigations show that these sites were village‑like settlements. Judging by the invasively inves‑
tigated sites and the investigation results obtained within the broader region34, it can be inferred that 
all the discovered Early Neolithic sites represent village‑like settlements. These settlements were occu‑
pied by a population of farmers that colonized the previously uninhabited or almost35 uninhabited 
study region at the beginning of the 6th millennium BC. They brought with them several crops (cereals 
and pulses) and domestic animals (cattle, sheep, goats and pigs) of southwestern Asian origin, and 
practised an economy based upon food production in combination with hunting, fishing, and gath‑
ering36, which allowed them to permanently settle this region.

Almost all settlements can be categorized as flat settlements. Four of them, namely Dudeștii Vechi 
– Movila lui Deciov, Novi Kneževac – Širine, Iđoš – Gradište and Beba Veche – 1 & 2 have a tell‑like 

26 Kertész, Sümegi 2001.
27 see Reizner 1892; Milleker 1893; Reizner 1903; Kisléghi Nagy 1907; Kisléghi Nagy 1909.
28 Girić 1972.
29 Matuz, Béres 2000.
30 Constantin Kalcsov identified 15 Early Neolithic sites in the Dudeștii Vechi‑Sânnicolau Mare area (see Kalciov 1999; 

Kalcsov 2006; Ciocani, Jozsa 2015). These sites have recently been surveyed by the author and only 9 of them have been 
confirmed to be of Early Neolithic age. The present study includes only the confirmed sites.

31 Pópity 2006.
32 Tрифуновић и др. 2012; 2016.
33 The following sites have been investigated by archaeological excavations: Crna Bara – 8; Deszk – G; Deszk – I (Okopi‑

dûlő); Deszk – Olajkút 1; Dudeștii Vechi – Cociohatul Mic, Mihoc; Dudeștii Vechi – Kalcsov 1; Dudeștii Vechi – Movila lui 
Deciov; Iđoš – Gradište; Kiszombor – D; Klárafalva – Vasút utca; Mokrin – Hegedišev vinograd; Novi Kneževac – Budžak‑
slatina; Padej – Barnahat; Rabe – Šaširaš; Sajan – Domboš (Jaroš); Sânnicolau Mare – Bucova Pusta IV; Sânnicolau Mare – 
Bucova Pusta VI; Szeged – Szőreg, Téglagyár; Tiszasziget – Andróé‑alja (Ószentiván VIII); Tiszasziget – Szélmalom domb 
(Ószentiván I & II).

34 Paluch 2012b; Greenfield, Jongsma 2008; Lazarovici, Lazarovici 2006, 69–70; Garašanin 1979, 120.
35 Currently, there are no archaeological traces discovered from earlier ages (Paleolithic or Mesolithic) in the northwestern 

corner of the Banat, however, there is no reason to exclude the possibility that mobile groups of hunter‑gatherers tran‑
sited this territory in pursuit of herds, or occasionally settled for a short time.

36 Krauß et al. 2018.
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appearance, but apart from the former site, they cannot be regarded as true Early Neolithic tells, 
because their thick cultural deposits accumulated during the later periods of occupation. Furthermore, 
the Movila lui Deciov tell, with its ca. 2 m thick cultural deposits, is quite small when compared to the 
synchronous tell sites in the southern Balkans37.

The data on the sites considered in this study come primarily from the scientific literature and 
vary quantitatively and qualitatively, especially in what concerns the location of the sites. For this 
reason, we have divided the sites into three categories according to their localization accuracy: pre‑
cise, approximate, and unknown. The first category primarily includes sites from publications, whose 
geographical coordinates or position are indicated on large‑scale maps and satellite images, as well as 
sites verified directly by the author. The second category includes sites for which publications either 
provide a detailed descriptive localization by pointing out their location in relation to modern land‑
marks or indicate the microtoponym of the area. Topographic maps38 and Habsburg military maps39 
were used to localise the sites with a descriptive location. The margin of error of the sites with approxi‑
mate location is estimated at ca. 0.5 km. The third category includes sites where location is given only 
very vaguely in the publications, most often only by the name of the modern locality where the site is 
located. 

In the western part of the study region, where the plain has a more pronounced relief, the settle‑
ments are disposed along the edges of the elevated loess terraces, overlooking the low plain, which was 
periodically flooded by the meandering rivers crossing it. In the central part of the study region, where 
the terrain is much more uniform, the settlements are distributed along an old course of the Mureșan 
Stream (previously known as Gorn[y]a Aranka). The distribution of the sites along this watercourse 
indicates that it was already active during the Early Neolithic, but it flowed slightly further south. On 
the Mappa von den Csanader District, this whole area appears to be marshy (Fig. 2), and likely this was 
also the case in the Early Neolithic when the rivers had a higher discharge (see afore). This may explain 
why the settlements in the central part of the region lie on natural levees. Similar conditions are 
attested in the neighbouring region to the north, where Early Neolithic settlements are also located on 
the floodplain40. On the same map, the eastern part of the Mureșan appears to be dry, which suggests 
that this watercourse was already abandoned at the beginning of the 18th century or was active only at 
times 41. The still very low number of Early Neolithic settlements identified in the eastern part of the 
study region does not allow conclusions to be drawn on settlement distribution.

Overall, the Early Neolithic settlements exhibit a very regular patterning. They are located thread‑
like, along watercourses and terrace edges at a distance of ca. 1–2 km one from the other (Fig. 3). 
Apparently, the short distance between the settlements may suggest a high density of occupation and 
implicitly a large Early Neolithic population, which is usually explained as the consequence of favour‑
able environmental conditions42. Yet, if one considers the short‑lived occupations of most settlements 
indicated by the shallowness of their cultural deposits43, it becomes evident that the majority of the 
settlements were not occupied simultaneously but rather successively. This occupation pattern reflects 
the not‑yet‑fully sedentary lifestyle of the Early Neolithic communities, which to a greater extent was 
dictated by their subsistence.

Crops domesticated in Southwestern Asia and introduced by the early farming communities within 
Southeastern Europe, especially in the northern part of this region, required a phase of adaptation to 

37 For comparison see Gimbutas 1974a; Gimbutas 1974b; Reingruber 2005; Pavúk, Čochadžiev 1984; Nikolov et al. 1992; 
Aндреев 1965; Георгиев 1963.

38 Topografska karta 1:50.000, Vojnogeografski institut, drugo izdanje, 1983.
39 http://mapire.eu/en/.
40 Paluch 2012b, 49.
41 On the Josephinian Cadastral Survey (Josephinische Landesaufnahme), drawn up between 1769 and 1772, the Mureșan, 

although disconnected from the Mureș and the Tisza, is filled with water. This indicates that it could have been activated 
in times of high discharge functioning as a secondary divagation channel of the Mureș.

42 See Paluch 2012b, 49.
43 Most of the sites investigated have cultural deposits thinner than 1 m (see Гирић 1957, 219; Tрифуновић и др. 2016, 

56; Ciocani, Jozsa 2015, 19), although the investigations usually target larger and more prominent sites. Furthermore, 
radiometric analyses show that even the very few sites with more than 1 m thick Early Neolithic cultural layers were not 
inhabited for a very long time (Krauß et al. 2018, 161; Ciocani, Jozsa 2015, Fig. 16). These sites contrast with the Middle 
and Late Neolithic sites, which were long‑lived and accumulated thick cultural deposits (see for comparison Banner 1960; 
Tрифуновић и др. 2012, 191; Kalicz 2013) and with the Early Neolithic tells in the southern Balkans (see footnote 37).
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the temperate climate44. And the requirement for such a phase must have been all the more necessary 
in the study region, which was in the immediate vicinity of the Central European – Balkanic agroeco-
logical barrier (see afore). During this phase, the crops could not have been exploited to their maximum 
potential and the risk of harvest failure was relatively high. Aware of this, the Early Neolithic com‑
munities employed a subsistence strategy based primarily on herding and gathering, and less on culti‑
vating, but which required a certain degree of residential mobility45. This deliberate adaptation of the 
subsistence to the local environmental conditions is thus the primary reason for the frequent reloca‑
tion of the settlements, and this must also have been the main reason for the delayed appearance of 
the tell settlements. Considering that the northern part of Southeastern Europe neolithised relatively 
swiftly46, it can be assumed that the colonising farmers have adjusted their subsistence to the local 
conditions quite rapidly.

Since most of the settlements were not occupied simultaneously, the actual density of occupa‑
tion (number of settlements inhabited at the same time) cannot be evaluated at the current state of 
research. Such an assessment will only become possible if more sites are invasively investigated and if 
the number of radiocarbon measurements increases47.

Fig. 3. Distribution of the Early Neolithic archaeological sites in the northwestern corner 
of the Banat. Numbers on the map correspond to numbers in Table 1.

44 Tringham 1971, 71; Barker 1989, 95; Halstead 1989, 40; Greenfield 1993, 111.
45 Ciocani 2018, 146.
46 Whittle et al. 2002; Biagi et al. 2005, 45.
47 Ciobotaru et al. 2020, 54.
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Conclusions

In Early Neolithic times, the northwestern corner of the Banat had a much more diverse land‑
scape than today, consisting of open woodland intermixed with large marshy areas. The marshes were 
formed by the regular flooding of the two major rivers, the Mureș and the Tisza, which had much 
higher discharges than nowadays.

At the beginning of the 6th millennium BC, this diverse environment was colonized by commu‑
nities of farmers from the south, who introduced the first crops and domestic animals. They built 
relatively small and briefly inhabited settlements that were frequently relocated along the edges of 
the elevated loess terraces in the western part of the study region, and along the watercourses in the 
central part of the region. The settlements stretched thread‑like and not far apart from each other.

The frequent relocation of the settlements is a direct consequence of the subsistence strategy, 
relying primarily on herding and gathering and to a lesser extent on crop cultivation, and thus implying 
a certain level of residential mobility. This subsistence strategy was deliberately chosen by the colo‑
nizing farmers to counteract the low productivity of their crops, which were not adapted to the local 
environmental conditions and required a phase of acclimatization. Therefore, the farming communi‑
ties played an active role in the process of socio‑cultural dynamics by taking intentional measures 
to adjust their lifestyle to the local conditions, while the environment should be seen as an indirect 
factor influencing the process of socio‑cultural development, to which human communities could have 
responded in different ways.

Petru Ciocani
Eberhard Karls Universität Tübingen

Tübingen, DE
petru.ciocani@uni‑tuebingen.de
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