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Introduction 

The Lower Mureș Region (LMR) is a distinct geo-
graphical area in the southeastern Carpathian Basin. 
It stretches from the point where the Mureș River 
emerges from the mountain corridor at Lipova to 
its confluence with the Tisza River at Szeged. To the 
north, the area is bordered by the Crișul Alb Riv-
er and to the south by the high Vinga Plain (Sipos 

2012). This area overlaps with a large part of the 
current Arad County, excluding the region located 
to the north of the Crișul Alb River. Its eastern half 
is represented by the Zărand Mountains, the Nadăș 
Hills, the Bihor Mountains, the Codru Moma Moun-
tains, and the Lipova Hills to the south (Fig. 1. 1, 5).

This area witnessed a unique evolution during 
the Bronze Age (BA), being located at the intersec-
tion of major routes that were connecting both the 

SETTLEMENT DYNAMICS IN THE LOWER MUREȘ REGION  
DURING THE 2ND MILLENNIUM BCE

Victor Sava1     – Florin Gogâltan2

The Lower Mureș Region (LMR) is a distinct geographical area in the southeastern part of the Carpathian Ba-
sin. It stretches from where the Mureș River exits the mountain corridor to its confluence with the Tisza River. 
Systematic field surveys conducted over the last 15 years in an area of ca. 2,200 km2 have led to the identification 
of 100 settlements that date back to the 2nd millennium BC. This makes the LMR one of the most thoroughly 
investigated microregions in the Eastern Carpathian Basin.
This article presents a synthesis of data on the Middle Bronze Age and the Late Bronze Age settlements, discussing 
their geographic setting, size of the inhabited areas, fortification systems, average distance between contemporary 
settlements, and internal organisation. Starting from this data set, an overall picture regarding the diachronic 
evolution of LMR settlements can be outlined. The status of Middle Bronze Age tell and tell-like settlements with-
in the LMR settlement network is examined, as well as the position of Late Bronze Age megaforts as central sites 
for a catchment area.

Az Alsó-Maros mente a Kárpát-medence délkeleti részén található, jól körülhatárolható földrajzi terület. A Ma-
ros folyó hegyvidékről való kilépésétől a Tiszával való összefolyásáig terjed. Az elmúlt 15 évben egy körülbelül 
2200 km2-es területen végzett szisztematikus terepbejárások eredményeként mintegy száz, a Kr.e. 2. évezredben 
lakott települést azonosítottunk a területen. Ezzel az Alsó-Maros mente a Keleti-Kárpát-medence egyik legát-
fogóbban kutatott mikrorégiójává vált.
A tanulmány a középső és késő bronzkori településekre vonatkozó adatokat tekinti át beleértve a földrajzi 
elhelyezkedés, a lakott területek mérete, az erődítményrendszerek, az egykorú települések közötti átlagos 
távolság és a belső szerveződés elemzéseinek eredményeit, melyek alapján felvázolható az Alsó-Maros mente 
településfejlődésének átfogó képe. Vizsgáljuk a középső bronzkori tellek és tell-szerű települések, valamint az egy-
egy nagyobb vonzáskörzet központjaként működő késő bronzkori mega-erődítések pozícióját az Alsó-Maros 
mente településhálózatában. 

Keywords: Lower Mureș Region, Middle Bronze Age, tells and tell-like settlements, Late Bronze Age, megaforts
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https://doi.org/10.54640/CAH.2025.139
https://orcid.org/0000-0002-0853-394X
mailto:victor.sava.cma@gmail.com
https://orcid.org/0000-0002-0411-3227
mailto:floringogaltan@gmail.com
mailto:floringogaltan@gmail.com
https://orcid.org/0000-0002-0853-394X
https://orcid.org/0000-0002-0411-3227


140 Victor Sava – Florin Gogâltan
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Balkans to Central Europe and Transylvania to the 
rest of the Carpathian Basin. The region was par-
ticularly rich in natural resources. The communities 
that abandoned the multilayered settlements of the 
first half of the 2nd millennium BC (tells and tell-like 
settlements) built impressive fortifications after 1500 
BC, some of which covered thousands of hectares 
and are called megaforts (Kristiansen, Suchowska-
Ducke 2015, 383; Harding 2017; Gaydarska, Chap-
man 2022).

Both multilayered settlements and megaforts 
clearly illustrate the profound social transforma-
tions that took place during the 2nd millennium 
BC within the Continental BA. Consequently, over 
the past 25 years, Middle Bronze Age (MBA) tells 
in the Carpathian Basin have become the focus of 
numerous projects (Gogâltan et al. 2020, 73–74, fig. 
6. 1 with early literature; see also new literature in 
Găvan et al. 2021; Kienlin, Găvan 2021; Jaeger et al. 
2022; Kienlin 2022; Fischl 2023; Găvan et al. 2023; 

Fig. 1. 1: MBA multilayer sites in the Carpathian Basin (highlighted with yellow circles) alongside LBA II megaforts 
(highlighted with red square) (the list of multilayer settlements is based on Gogâltan 2017). 2: The status of archaeo-

logical research within the administrative-territorial units of Arad County (grey: not systematically surveyed; orange: 
systematically surveyed; blue: systematically surveyed with the logistic support of LiDAR scanning). 3: Visual de-

piction of the research status of the ATUs in Arad County (unsystematic field survey: 5,558.03 km2; systematic field 
survey /2009-2021/: 1,513.78 km2; systematic field survey + LiDAR /2022–2024/: 682.19 km2). 4: Percentage chart 
of settlements uncovered between 2009 and 2024 (until 2009: 51 settlements; between 2009–2021: 30 settlements; 

between 2022–2024: 19 settlements). 5: MBA settlements in Arad County. Finds associated with the Corneşti-Crvenka 
pottery style (red): Enclosed settlements (red square): 1. Macea-MAC062ASZ; 2. Munar-Wolfsberg; 3. Satu Mare-

Weingarten; 4. Sântana-La nord de oraș; 5. Sântana-Tell 2; 6. Socodor-Căvăjdia; Unenclosed settlements (red circle): 7. 
Aluniș-Dealul molizilor; 8. Arad-Grădiște-Sere; 9. Arad-Bufniți; 10. Arad-Uzina de apă; 11. Cicir-Spinul lui Stanca; 12. 
Chișindia-Podul Vechi; 13. Cruceni-SAG037ASZ; 14. Cuvin-Valea Danciului; 15. Firiteaz-SAG004ASZ; 16. Frumușe-
ni-2.5 km south the village; 17. Horia-Slatini = Situl V6; 18. Hunedoara Timișană-SAG009ASZ; 19. Macea-Topila; 20. 
Macea-MAC002ASZ; 21. Munar-Site 1; 22. Olari-Holumb; 23. Sântana-Holumb; 24. Vinga-Izvor/Site 6; 25. Vinga-Site 
19. Finds associated with the Mureș pottery style (yellow): Enclosed settlements (yellow square): 26. Pecica-PEC019 = 
Șanțul Mare; 27. Semlac-Livada lui Onea; Unenclosed settlements (yellow circle): 28. Arad-Gai I; 29. Arad-Palatul cul-
tural; 30. Neudorf-Vest; 31. Pecica-PEC014 = Fosta cărămidărie C.A.P. Ogorul; 32. Pecica-PEC020 = Șanțul Mic = În-
tre Vii = Fostul sălaș Donat; 33. Pecica-PEC030 = terasa tordica situl 14; 34. Semlac-Situl 5; 35. Șeitin-Tăietura; Finds 
associated with the Otomani pottery style (blue): Enclosed settlements (blue square): 36. Chișineu-Criș-CHC005ASZ; 

37. Grăniceri-GRA033ASZ; 38. Grăniceri-GRA65ASZ; 39. Pilu-PIL001; 40. Șimand-SMD001; 41. Vărșand-Movila 
dintre vii; Unenclosed settlements (blue circle): 42. Grăniceri-GRA056ASZ; 43. Grăniceri-GRA057ASZ; 44. Pilu-PI-

L036ASZ = Sit 1 (source: 1–4: the authors)
1. kép. 1: MBA többrétegű települések (sárga körök) és LBA II mega-erődítések (piros négyzetek) a Kárpát-medencé-
ben (a többrétegű települések listája Gogâltan 2017 alapján készült). 2: A régészeti kutatások állapota Arad megyében 

az adminisztratív-területi egységek szerint (szürke: nem szisztematikusan feltérképezett; narancssárga: szisztemati-
kusan feltérképezett; kék: LiDAR-szkenneléssel kiegészített szisztematikus feltérképezés). 3: Az Arad megyei admin-

isztratív-területi egységek kutatási állapotának megjelenítése diagramon (nem szisztematikus terepi felmérés: 5558,03 
km2; szisztematikus terepi felmérés /2009–2021/: 1513,78 km2; szisztematikus terepi felmérés + LiDAR /2022–2024/: 

682,19 km2). 4: A 2009 és 2024 között felfedezett települések százalékos aránya (2009-ig: 51 település; 2009–2021 
között: 30 település; 2022–2024 között: 19 település). 5: MBA-települések Arad megyében. A Corneşti-Crvenka 

kerámia stílushoz kapcsolódó leletek (piros): erődített települések (piros négyzet): 1. Macea-MAC062ASZ; 2. Munar-
Wolfsberg; 3. Satu Mare-Weingarten; 4. Sântana-La nord de oraș; 5. Sântana-Tell 2; 6. Socodor-Căvăjdia; erődítetlen 

települések (piros kör): 7. Aluniș-Dealul molizilor; 8. Arad-Grădiște-Sere; 9. Arad-Bufniți; 10. Arad-Uzina de apă; 11. 
Cicir-Spinul lui Stanca; 12. Chișindia-Podul Vechi; 13. Cruceni-SAG037ASZ; 14. Cuvin-Valea Danciului; 15. Firite-
az-SAG004ASZ; 16. Frumușeni-2.5 km south the village; 17. Horia-Slatini = Situl V6; 18. Hunedoara Timișană-SA-
G009ASZ; 19. Macea-Topila; 20. Macea-MAC002ASZ; 21. Munar-Site 1; 22. Olari-Holumb; 23. Sântana-Holumb; 

24. Vinga-Izvor/Site 6; 25. Vinga-Site 19. A Maros kerámia stílushoz kapcsolódó leletek (sárga): erődített települések 
(sárga négyzet): 26. Pecica-PEC019 = Șanțul Mare; 27. Semlac-Livada lui Onea; erődítetlen települések (sárga kör): 28. 

Arad-Gai I; 29. Arad-Palatul cultural; 30. Neudorf-Vest; 31. Pecica-PEC014 = Fosta cărămidărie C.A.P. Ogorul; 32. 
Pecica-PEC020 = Șanțul Mic = Între Vii = Fostul sălaș Donat; 33. Pecica-PEC030 = terasa tordica situl 14; 34. Sem-
lac-Situl 5; 35. Șeitin-Tăietura. Az Ottomány kerámia stílushoz kapcsolódó leletek (kék): erődített települések (kék 
négyzet): 36. Chișineu-Criș-CHC005ASZ; 37. Grăniceri-GRA033ASZ; 38. Grăniceri-GRA65ASZ; 39. Pilu-PIL001; 

40. Șimand-SMD001; 41. Vărșand-Movila dintre vii; erődítetlen települések (kék kör): 42. Grăniceri-GRA056ASZ; 43. 
Grăniceri-GRA057ASZ; 44. Pilu-PIL036ASZ = Sit 1 (forrás: 1–4: a szerzők)

◀
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Vicze, Stig Sørensen 2023; Fazecaș et al. 2024; Kien-
lin 2024; Lie et al. 2024). This settlement type, which 
became particularly widespread across the lowlands 
of the Carpathian Basin (Fig. 1. 1) from the second 
part of the 3rd millennium BC (Gogâltan 2017), was 
considered by some scholars as the peak of BA civil-
isation in this region (Kristiansen 2000, 9; Kadrow 
2001, 266–267; Hänsel 2003, 80; Uhnér 2005, 745; 
Gogâltan 2010, 40).

Over the past 15 years, systematic research of 
the megaforts in the Lower Tisza Region (LTR) and 
LMR has gradually shifted the previous paradigm 
(Gogâltan, Sava 2010; Szentmiklosi et al. 2011; 
Szeverényi et al. 2015; Czukor et al. 2017; Sava, 
Gogâltan 2017; Szeverényi et al. 2017; Molloy et al. 
2017; Heeb et al. 2017; Gogâltan, Sava 2018; Heeb 
et al. 2018; Gogâltan et al. 2019; Gumnior, Stobbe 
2019; Krause et al. 2019; Lehmphul et al. 2019; Sava 
et al. 2019; Molloy et al. 2020; Krause et al. 2022a; 
Krause et al. 2022b; Molloy et al. 2022; Szeverényi 
et al. 2022; Bóka et al. 2022; Agapiou et al. 2023a; 
Estanqueiro et al. 2023; Molloy et al. 2023a; Teinz et 
al. 2023; Agapiou et al. 2023b; Bruyère et al. 2024; 
Molloy 2025). Similar to tells, these large fortifi-
cations have been built only in the plains, often in 
close proximity to multilayered settlements (Sân-
tana, Munar, Pecica), proving through pottery and 
metal production a habitation continuity in the 
same geographic area for almost 1,000 years (Fig. 
1. 1). The size of the fortifications, the complexi-
ty of the defense systems, the management of their 
upkeep, and the defensive and offensive strategies 
(Sava, Gogâltan 2023) prove a clear evolution and 
manifestation of social stratification (Gogâltan, 
Borș 2022). This period was a time of prosperity 
for the local communities, who achieved a status 
similar to that of the contemporary Terramare and 
Mycenaean civilizations (Sava, Gogâltan 2022, 146, 
148; Molloy et al. 2023b; Molloy 2023).

In addition to multilayered settlements sur-
rounded by defensive elements and megaforts, older 
and newer research has identified a significant num-

ber of unfortified settlements (Bóka et al. 2017; Bóka 
2020; Melis et al. 2022; Sava, Gogâltan 2022, 98–101; 
Estanqueiro et al. 2023; Molloy et al. 2023a; Bruyère 
et al. 2024), which complete the landscape of BA set-
tlements in the broader area of the LTR and of LMR.

In a recent publication, we presented a phase of 
our research regarding the archaeological findings 
typical for the first part of the 2nd millennium BC 
in LMR (Sava, Gogâltan 2022). In this new study, 
we build on that research by incorporating system-
atic field investigations conducted between 2022 and 
2024, and by expanding our analysis regarding the 
interpretation of diachronic evolution of settlements 
throughout the entire 2nd millennium BC.

Methodology
 
Between 2009 and 2021, systematic field surveys were 
carried out in order to verify the location of sites ref-
erenced in the older literature (Barbu et al. 1999) and 
to identify new settlements. These surveys covered 
the following administrative-territorial units (ATUs) 
in Arad County: Arad, Buteni, Chișindia, Covăsânț, 
Felnac, Frumușeni, Ghioroc, Ineu, Nădlac, Pâncota, 
Sântana, Sebiș, Semlac, Șiria, Vladimirescu, Vinga, 
and Zădăreni (Sava, Gogâltan 2022, Tab. 1). A to-
tal area of 1,513.78 km2 was covered, representing 
19% of Arad County’s total area of 7,754 km². These 
surveys were conducted before LiDAR data became 
available for the region1 (Fig. 1. 2–4). Since 2021, the 
field surveys have used LiDAR technology to target 
additional ATUs, including Pecica (Sava et al. 2023), 
Șagu (Sava et al. 2025), and other ATUs in the lower 
plain of Crișul Alb: Chișineu-Criș, Grăniceri, Macea 
and Pilu (Sava 2024a). These surveys covered a to-
tal area of 682.19 km², accounting for 9% of Arad 
County’s total area (Fig. 1. 2).

An area spanning 5,558.03 km²—approximately 
72% of Arad County—has not been systematically 
investigated (see Fig. 1. 3). However, this does not 
imply that there are no known discoveries that can 
be attributed to the BA. Of the settlements dating 

Fig. 2. Lower Mureș and Crișul Alb, MBA multilayer settlements. Pecica-PEC019 = Șanţul Mare: 1: Digital elevation 
model (DEM); 2: photograph, taken during the excavations by I. H. Crișan. 3: DEM of Semlac-Livada lui Onea. 4: 

DEM of Munar-Wolfsberg. Satu Mare-Weingarten: 5: DEM; 6: satellite photograph. Șimand-SMD001ASZ: 7: DEM; 8: 
aerial photograph. Macea-MAC062ASZ: 9: DEM; 10: aerial photograph (sources: 1, 3–5, 7–10: the authors; 2: Sava et 

al. 2022a; 6: GoogleEarth)
2. kép. Az Alsó-Maros és Fehér-Körös menti MBA többrétegű települések. Pecica-PEC019 = Șanţul Mare: 1: digitális 
domborzatmodellje (DEM); 2: fotója (készítette I. H. Crișan az ásatások során). 3: Semlac-Livada lui Onea, DEM. 4: 

Munar-Wolfsberg, DEM. Satu Mare-Weingarten: 5: DEM; 6: műholdkép. Șimand-SMD001ASZ: 7: DEM; 8: légi felvé-
tel. Macea-MAC062ASZ: 9: DEM; 10: légi felvétel (forrás: 1, 3–5, 7–10: a szerzők; 2: Sava et al. 2022a; 6: GoogleEarth)

◀
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back to the 2nd millennium BC, 51 were known 
prior to 2009, 30 new ones have been discovered be-
tween 2009 and 2021, and 19 were discovered be-
tween 2022 and 2024 (Fig. 1. 4).

Table 1 summarizes all the essential data about 
the 100 identified sites in LMR up to the present 
day. Based on the archaeological findings, the settle-
ments were attributed generally to the MBA, without 
the possibility of placing them in the chronological 
substages already established for this period in the 
eastern Carpathian Basin (Gogâltan 2019). This 
is due to the lack of clear distinctions between the 
main evolutionary phases of ceramic styles in this 
area (Sava, Gogâltan 2022, 89–90). In the case of 
Late Bronze Age (LBA) settlements, they had been 
attributed to the main evolutionary stages (LBA 
I, LBA II, LBA III) based on ceramic morphology 
and AMS dates that have already been published 
and discussed already (Sava 2019; Sava 2020; Sava, 
Ursuțiu 2021). Table 1 also provides information on 
site type (fortified or unfortified), research method 
(incidental discovery, field survey, test trenches, 
preventive archaeological excavation, or systematic 
archaeological excavation), publication stage of the 
findings (incomplete information, partial excavation 
report, excavation report, or first time published), 
geographical coordinates, and references. In the case 
of all fortified settlements, aerial photos and digital 
elevation models were acquired. The boundaries 
of each settlement and the identified fortification 
structures were uploaded in a GIS database.

Intensive field surveys were also conducted as 
part of the ERC-funded project coordinated by 
Barry Molloy. Within this project, the Tisza Site 
Group (TSG), also referred to as the Lower Pan-
nonian network, was defined (Estanqueiro et al. 
2023; Molloy et al. 2023a; Bruyère et al. 2024; Mol-
loy 2025). This group is located in northeastern 
Serbia and includes contemporary settlements that 
exhibit a developmental trajectory similar to that 
identified by us in the LMR. The same chronologi-
cal system was used for dating, allowing for a direct 
comparison of Late Bronze Age settlement evolu-
tion across both areas.

MBA settlements (approx. 2000/1900–1550 BC)

Fig. 1. 5 shows that the MBA settlements are concen-
trated in the plains, except for the Chișindia-Podul 
Vechi site (Table 1. 17). All the tells and tell-like set-
tlements are located in the lowland areas and are ab-
sent from the higher plains of Arad. There is a possi-
bility that this observation can be made only because 
of the current state of research, taking into account 
that in the high Plain of Vinga there are some known 
tell-like settlements, such as Alioș-Valea Alioșu in 
Timiș County (Stavilă et al. 2020).

The distribution maps of the settlements were 
based on both the ceramic style used by the commu-
nity of each settlement and the presence or absence 
of a fortification system. Settlements associated with 
Mureș ceramics are located in the near vicinity of the 
Mureș River, particularly downstream of the cur-
rent Pecica locality. Cornești-Crvenka settlements 
are spread both to the south and the north of Mureș 
River, following the foothills of Zăradului Mountains 
and extending to the valley of the Crișul Alb River. In 
the lowest region of Arad County near the Crișul Alb, 
there are settlements in which the majority of the 
ceramics is of Otomani style (Gogâltan 1999; Sava, 
Gogâltan 2022, 110–116, Fig. 31, 57–58) (Fig. 1. 5).

Multilayered settlements are characterised by a 
central area that is higher and separated from the 
outer settlement by one or more ditches. In addition 
to this type of site, numerous flat settlements have 
been documented with no identifiable fortification 
features on the ground surface. While most settle-
ments in Fig. 1. 5 have been discussed in previous 
papers (Gogâltan, Sava 2019, 66–75; Sava, Gogâltan 
2022, 93–101), new systematic field surveys (Sava 
2024a; Sava et al. 2025) have contributed to the dis-
covery of additional MBA settlements that were in-
cluded in this paper. The layout of these settlements 
on the digital elevation model of LMR offered the 
possibility of creating individual models at a higher 
resolution. Aerial, satellite, and ground-level photo-
graphs were associated with digital elevation models. 
As expected, the best results were achieved for the 
multilayered settlements, which were surrounded by 

Fig. 3. MBA multilayer settlements in the Lower Mureș and Crișul Alb area. Sântana-La nord de oraș 1: DEM;  
2: satellite photograph; 3: aerial photograph. Socodor-Căvăjdia: 4–5: DEM; 6–7: aerial photograph. Pilu-PIL001ASZ:  

8: DEM; 9: aerial photograph; 10: DEM (sources: 1, 3–10: the authors; 2: GoogleEarth)
3. kép. Az Alsó-Maros és Fehér-Körös menti MBA többrétegű települések. Sântana-La nord de oraș: 1: DEM;  

2: műholfelvétel; 3: légifelvétel. Socodor-Căvăjdia: 4–5: DEM; 6–7: légifelvétel. Pilu-PIL001ASZ: 8: DEM; 9: légifelvétel; 
10: DEM (forrás: 1, 3–10: a szerzők; 2: GoogleEarth)

▶
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ditches that were bordering a central area with thick-
er stratigraphic accumulations than in the nearby ar-
eas (Fig. 2–4).

Investigations of multilayered settlements reveal 
the existence of multiple layout options through-
out the territory. Mureș valley settlements are situ-
ated on high river terraces along well-defined pa-
leochannels. The most representative examples are 
Pecica-Șanțul Mare (Fig. 2. 1–2), Semlac-Livada lui 
Onea (Fig. 2. 3), Munar-Wolfsberg (Fig. 2. 4), and 
Satu Mare-Weingarten (Fig. 2. 5–6). All of them are 
placed on the edge of a very high terrace, up to 20 m 
higher than the lower area of the valley. The settle-
ments are separated from the surrounding landscape 
by one or more semicircular ditches. The same layout 
strategy used in the Mureș Valley was also followed 
by the communities from Șimand-SMD001 (Fig. 2. 
7–8) and Macea-MAC062ASZ (Fig. 2. 9–10); both 
sites are located on the edge of some paleochannels. 
It is worth noting that the presence of deep semi-
circular ditches is an exceptional situation. In fact, 
more than half of the settlements lack fortification 
elements that are visible at ground level.

A significant number of tells and tell-like settle-
ments were also identified in the northwestern re-
gion of the area (Figs. 3–4). The best known are Sân-
tana-La nord de oraș (Fig. 3. 1–3), Socodor-Căvăjdia 
(Fig. 3. 4–7), and Vărșand-Movila dintre vii (Fig. 4. 
9–10). Field surveys conducted in recent years have 
revealed new settlements and provided new data re-
garding the size of MBA settlements. As a result, it 
has been possible to approximate the size of 33 settle-
ments. The smallest settlement covers approx. 0.7 ha  
(Grăniceri-GRA065ASZ), and the largest one is Satu 
Mare-Weingarten with a size of 28 ha (Fig. 5).

In the absence of geophysical investigations, sat-
isfactory answers regarding the internal organisa-
tion of multilayered settlements cannot be offered 
with only field surveys, digital elevation models, and 
aerial photographs. However, a compelling example 
can be found at Sântana-La nord de oraș (Gogâltan, 

Sava 2010, 39–40; Sava 2014a; Gogâltan, Sava 2019, 
71–72; Sava, Gogâltan 2022, 97–98). Our surveys 
have documented the fact that the maximum extent 
of the artifact scatter covers approx. 10 ha, with the 
most artefacts found in the core area, surrounded 
by a ditch. All the data indicated the existence of a 
central area surrounded by a wide ditch. Occupation 
also extends outside the ditch, making it a classic 
example of a multilayered settlement in the Car-
pathian Basin. Around the settlement itself there are 
large circular pits (Fig. 3. 1; Fig. 6. 1–2). Similar large 
pits have also been observed in Socodor-Căvăjdia 
(Fig. 3. 4–5), Sântana-tell 2 (Fig. 3. 10) or Grănic-
eri-GRA033ASZ (Fig. 4. 1). It is hard to determine 
whether these alveolate pits are geological or anthro-
pological formations. It is certain that their bottom 
reached the groundwater, providing a consistent wa-
ter source for people and animals. Similar examples 
are more frequent in the northern side of the studied 
region, in the area of the Crișul Alb River, a good 
example for this being the case of Toboliu-Dâmbul 
Zănăcanului (Bihor County) (Lie et al. 2019, Fig. 6).

Geophysical investigations at Sântana-La nord de 
oraș, covering ca. 7 ha, have radically changed our 
understanding of the site (Fig. 6). Within the sur-
veyed area, 95 buildings were identified, arranged 
around the ditch. Taking into account the fact that 
non-invasive investigations were not conducted for 
the entire settlement, it can be presumed that the to-
tal number of buildings likely exceeds those current-
ly identified. By overlaying the geophysical measure-
ment results over the digital elevation model (Fig. 3. 1;  
Fig 6. 2), it is visible that the remains from burned 
buildings represent the high area from outside the 
ditch. The buildings range in size from 40 to 100 m2, 
indicating a high degree of uniformity. Interesting-
ly, these features are arranged in rows separated by 
wider or narrower paths, which serves as proof of 
the existence of a preconceived plan for the internal 
organization of the settlement. The ditch surround-
ing the central area is 20 m at its widest and 8 m at its 

◀ Fig. 4. MBA multilayer settlements in the Lower Mureș and Crișul Alb area. Grăniceri-GRA033ASZ: 1: DEM;  
2: aerial photograph; 3–4: satellite images, Grăniceri-GRA065ASZ: 5: satellite image; 6: aerial photograph. Chișineu-

Criș-CHC005ASZ: 7: DEM; 8: aerial photograph. Vărșand-Movila dintre vii: 9: DEM; 10: satellite image (sources: 1–2, 
6–9: the authors; 3, 5, 10: GoogleEarth; 4: https://corona.cast.uark.edu/atlas#zoom=3&center=0,3000000)

4. kép. Az Alsó-Maros és Fehér-Körös menti MBA többrétegű települések. Grăniceri-GRA033ASZ: 1: DEM;  
2: légifelvétel; 3–4: műholdfelvételek, Grăniceri-GRA065ASZ: 5: műholdkép; 6: légifelvétel. Chișineu-Criș- 

CHC005ASZ: 7: DEM; 8: légifelvétel. Vărșand-Movila dintre vii: 9: DEM; 10: műholdkép (forrás: 1–2, 6–9: a szerzők;  
3, 5, 10: GoogleEarth; 4: https://corona.cast.uark.edu/atlas#zoom=3&center=0,3000000)
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narrowest, bordering an interior surface of approx. 
5,200 m2. In the central area there were no identifi-
able buildings, magnetic anomalies being scarce.

Buildings outside of the ditch surrounding the set-
tlement’s ’core‘ were also found in Alioș-Valea Alioșu 
(Stavilă et al. 2020, Pl. 2–4), Ároktő-Dongóhalom 
(Kienlin 2020, Fig. III. 134), Crestur-Cetățuie (Kien-
lin 2021, 55–56, Fig. 122), Emőd-Nagyhalom (Kien-
lin 2020, 146, Fig. III. 117–122), Tibolddaróc-Bércút 
(Kienlin 2020, Fig. III. 136), Tiszakeszi-Bálinthát 
Újtemető (Kienlin 2020, Fig. III. 135), Toboliu-Dâm-

bu Zănăcanului (Găvan et al. 2024), and Vatta-Test- 
halom (Kienlin 2020, Fig. III. 133). A very similar 
situation to the one in Sântana-La nord de oraș was 
identified in Roşiori-Cetatea de pământ, where rows 
of well-preserved buildings were identified (Kienlin 
2021, 47–48, Fig. 17).

Analogies for the internal organization of the 
Sântana-La nord de oraș settlement can be found 
within the same microregion. In Socodor-Căvăjdia, 
D. Popescu’s excavations did not reveal any buildings 
in the core area. However, evidence of wood and clay 

Fig. 5. MBA settlement size (red: enclosed sites) (source: the authors)
5. kép. MBA települések mérete (piros: erődített telepek) (forrás: a szerzők)



149Settlement dynamics in the Lower Mureș Region during the 2nd millennium BCE

buildings was found outside of the ditch. A similar 
situation was identified in Vărșand, as stated by D. 
Popescu: ”We find ourselves facing a round, central 
settlement, surrounded by a large «ring» of dwellings, 
not only in Socodor, but also in Vărșand” (Popescu 
1956a, 44). Despite investigating over 800 m2 over 
time, the excavations conducted in Vărșand-Movi-
la dintre vii did not provide sufficient information 
about the structure and internal organization of the 
multilayered settlement. Archaeological deposits 
measure between 60 and 80 cm in thickness, with 
most buildings arranged in a circular pattern around 

the mound bordered by the ditch, with the fewest 
remains found in the central area. D. Popescu states 
that “through the Vărșand excavations we established 
a completely unknown form of primitive settlement 
in our regions: a small round settlement whose re-
mains were found in the surrounding ring” (Popescu 
1956b, 122). Both M. Roska (Roska 1941, 46) and 
D. Popescu (Popescu 1956b, 121) mention that the 
buildings were rectangular and built on a wooden 
frame that was covered with clay.

While the multilayered settlements in northern 
LMR have certain distinctive features, those near the 

Fig. 6. MBA multilayer settlement of Sântana-La nord de oraș. 1–2: Overlay of geophysical measurements and DEM.  
3: Main structures identified by geophysical measurements (red outline). 4: Settlement plan derived from the interpre-

tation of geophysical measurements (source: the authors)
6. kép. Sântana-La nord de oraș, MBA többrétegű település. 1–2: Geofizikai mérések és DEM összevetése.  

3: A geofizikai mérésekkel azonosított fő struktúrák (piros kontúr). 4: A geofizikai mérések értelmezéséből  
készült településrajz (forrás: a szerzők)
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Mureș River stand out due to their location and in-
ternal organization. These differences are likely due 
to the distinct geographic characteristics of the two 
microregions. For instance, multilayered settlements 
from the Mureș area, as already shown, are situat-
ed on high terraces, bordered by the rest of the area 
through semicircular ditches. The ‘core’ of the Pecica- 

Șanțul Mare tell (approx. 4,000 m2) is separated from 
the rest of the terrace by a deep, semicircular ditch 
(Fig. 2. 1–2). The houses discovered there had a rect-
angular shape and a wattle and daub structure (Fig. 7).  
Outside the impressive defensive ditch (Fig. 8. 1), 
excavations in the 1960s identified an area of con-
tinuous occupation (Crișan 1978, 64–65; Sava et al.  

Fig. 7. 1: The ideal plan of a dwelling from Pecica-PEC019 = Șanţul Mare, the plan is based on Structure 4 (source: 
O’Shea et al. 2011, redrawn by the autors). 2: Schematic illustration of the main structures identified in Pecica-PEC019 

= Șanţul Mare (source: O’Shea et al. 2011; Nicodemus et al. 2015, redrawn by the authors)
7. kép. 1: Egy épület idealizált alaprajza Pecica-PEC019 = Șanţul Mare településről, a 4. struktúra alapján (forrás: 

O’Shea et al. 2011, a szerzők által újrarajzolva). 2: A Pecica-PEC019 = Șanţul Mare településen azonosított fő struk-
túrák sematikus ábrázolása (forrás: O’Shea et al. 2011; Nicodemus et al. 2015, a szerzők által újrarajzolva)
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Fig. 8. 1: Section of the Pecica-PEC019 = Șanţul Mare tell, based on coring evidence (redrawn from: O’Shea et al. 
2005). 2: Settlement plan of Munar-Wolfsberg derived from geophysical data, highlighting details of the entryway at 

the fourth enclosure (source: the authors)
8. kép. 1: Pecica-PEC019 = Șanţul Mare tell metszetrajza, fúrás adatok alapján (átrajzolva O’Shea et al. 2005 alapján).  

2: Munar-Wolfsberg településrajza geofizikai adatok alapján, a negyedik erődítés bejáratának részletei kiemelve  
(forrás: a szerzők)
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2022a). Unfortunately, the limited investigations 
conducted in the outer settlement did not clarify the 
nature of the occupation and its chronology.

On the southern bank of the Mureș River, locat-
ed approx. 6 km south-south-east of Pecica-Șanțul 
Mare, lies the Munar-Wolfsberg settlement. The 
entire MBA settlement covers approx. 8 ha and in-
cludes four enclosures, each of which enclosed by a 
semicircular ditch extending from the edge of the 
high terrace (Sava, Gogâltan 2014; Gogâltan 2016, 
90–94; Sava, Gogâltan 2017). Evidence of intense 
activity, such as numerous magnetic anomalies, 
was identified, especially between the second and 
fourth ditches (Fig. 8. 2). The first two enclosures, 
which spread over a small area, show no clear signs 
of buildings. This fact is also confirmed by the 2017 
test trench (Sava, Gogâltan 2017, 93–95). A similar 
situation exists in Alioș-Valea Alioșu (Stavilă et al. 
2020, Pl. 2–4), in the far south-eastern area of LMR. 
An interesting feature at Munar is the distinctive lay-
out of the entrance to the fourth enclosure (Fig. 8. 2 
detail).

As we documented, the single element of multi-
layered settlements that constitutes a fortification is 
the ditch or ditches that separate the core from the 
outer settlement (Gogâltan 2008; Kienlin 2020, 105–
132). However, it cannot be excluded that future in-
vestigations may identify evidence of palisades. Of 
the 44 Middle Bronze Age settlements identified so 
far in LMR, 14 (31.8%) have one or more ditches. 
Based on the available data, it can be stated that, 
in addition to the ditches, there were no other for-
tification elements, such as wooden palisades or 
earthen ramparts. The layout of these ditches ap-
pears to vary by subregion. In the lower basin of the 
Crișul Alb River, settlements have only one circular 
ditch (Grăniceri-GRA033ASZ, Chișineu-Criș-CH-
C005ASZ, Socodor-Căvăjdia, Sântana-La nord de 
oraș, Sântana-Tell 2, and Vărșand-Movila dintre vii). 
The exception is Pilu-PIL001ASZ, where two con-
centric ditches were documented. Near the Mureș 
River meadow, the ditch or ditches have the shape 
of circular arcs (Șimand-SMD001ASZ, Macea-MA-
C062ASZ, Pecica-PEC019=Șanţul Mare, Semlac- 

Livada lui Onea, Satu Mare-Weingarten, and Mu-
nar-Wolfsberg) (Fig. 9. 1).

To quantify and compare different fortification 
systems, we chose to calculate the length of each 
ditch (Fig. 9. 3). Most settlements have only one 
ditch, whose length varies from 271 to 545 m. How-
ever, some settlements, such as Satu Mare-Weingar-
ten, Pilu-PIL001, and Munar-Wolfsberg, have more 
ditches; consequently, their combined length is great-
er. The ratio between the settlements with the fewest 
linear metres of ditches and the ones with the most 
linear metres of ditches is 1 to 3.8. Comparing the 
effort spent on digging and maintaining the ditches, 
the difference does not appear to be substantial.

Another element of our analysis was calculating 
the distance to the nearest contemporary settlement. 
This was done to estimate the approximate territory 
of the settlements and identify possible patterns in 
their distribution. It should be noted once again that 
we cannot separate the chronological phases of the 
MBA sites. Probably not all settlements were con-
temporary during the approximate 500 years of the 
MBA period, which is why our analysis may be im-
precise. From the data presented in Fig. 9. 2 it results 
that in most cases the distance to the nearest con-
temporary settlement ranges from 2 to 8 km, with an 
average of approx. 4.5 km. If we exclude Chișindia-
Podul Vechi from the analysis, as it is located at a 
great distance from the other settlements (41 km), 
being unusually located in mountainous area, the 
average distance to the nearest contemporary settle-
ment is approx. 3.6 km.
	  
LBA I settlements (approx. 1550–1450 BC)

New settlements that emerged in the LMR follow-
ing the abandonment of multilayered settlements 
have already been discussed (Sava, Ignat 2016; 
Sava, Gogâltan 2019; Sava, Gogâltan 2022, 121–122, 
142–146). However, subsequent investigations have 
provided new insights. For example, absolute dating 
of contexts at the sites of Conop-Situl 5/La Pătul/La 
Cotărci (Sava, Gogâltan 2019, 225, 226, Fig. 1; Sava, 
Gogâltan 2022, Fig. 59) and Sântana-Cetatea Veche 

Fig. 9. 1: Plans of MBA enclosure systems (red: ditches; black: earthen ramparts; green: palisades). 2: Distance to the 
nearest contemporary MBA settlement (red: enclosed settlements). 3: Chart showing the linear extent of MBA ditches, 

palisades, and earthen ramparts (source: the authors)
9. kép. 1: MBA erődítésrendszerek alaprajzai (piros: árkok; fekete: földsáncok; zöld: palánkok). 2: A legközelebbi egyko-

rú MBA településtől való távolság (piros: erődített települések). 3: Az MBA árkok, palánkok és földsáncok lineáris 
kiterjedését bemutató diagram (forrás: a szerzők)

▶
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has led to a re-evaluation of their chronology. Based 
on pottery typology, we previously assigned sever-
al assemblages from these sites to the LBA I stage. 
However, the available 14C data, which is unpub-
lished, places the features during LBA II, despite the 
pottery retaining features of LBA I. The LBA I stage 
is a short transitional phase that preserves a number 
of MBA traditions but also adopts some character-
istics that will become emblematic of LBA II (Sava, 
Gogâltan 2022, 142–143). This complicates the 
proper dating of several settlements (Sava, Gogâl-
tan 2019, 223, 225–226; Sava, Gogâltan 2022, 121). 
Another unresolved issue is the duration of MBA 
settlements. The presence of LBA I specific artifacts 
in the MBA settlements such as Pecica-Șanțul Mare, 
Periam-Movila Șanțului, and Satu Mare-Weingarten 
(Sava, Ignat 2016, 189–190) proves a continuity of 
the area’s occupation through LBA I.

As shown in Fig. 10. 1, the distribution of LBA 
I settlements is confined to the higher areas of the 
plain, where during LBA II megaforts will be built. 
While the lower valley of Crișul Alb was densely 
occupied during the MBA, it seems that the area 
was depopulated during the LBA I. Climatic factors 
may have contributed to this development, with in-
creased precipitation leading to the abandonment 
of floodplains. However, the environmental recon-
struction data we have is contradictory (Gogâltan 
2021, 13–16; Sava, Gogâltan 2022, 88–89; Molloy 
et al. 2023a, 4–5, 26-29, Tab. 1). We also observe a 
higher density of settlements in the proximity of 
the Zarandului Mountains, closer to the copper and 
gold resources of this area.

As seen in Table 1, most LBA I settlements are 
only known through field surveys. Several of these 
settlements developed over several chronologi-
cal stages, making it difficult to estimate the extent 
of the settlements or the intensity of habitation. A 
good example of this is the settlement of Șagu-Sit-
ul A1_1. The site appears to have been occupied by 
a small community beginning in the 16th century 
BC. Archaeological finds included several pits con-
taining pottery fragments and animal bones (Sava 
et al. 2011). The most significant feature of this ear-
ly settlement is the discovery of a clay mould made 
for casting socketed axes (Sava, Gogâltan 2022, 136, 
Fig. 55). By dating the context in which the mould 
was discovered to the 16th century BC, it shows that 
the production of socketed axes existed before Bz D  
(Dietrich 2025, 662–672). Starting in the 15th centu-
ry BC, archaeological contexts became much more 

numerous, indicating a prosperous settlement, whose 
inhabitants practiced various economic activities.

Sânpetru German-Cărămidărie was another sig-
nificant LBA I settlement in the LMR. Our fieldwork 
led to the discovery of a large amount of pottery 
sherds thatt based on their morphology, can be at-
tributed to LBA I. The artifacts were collected from 
an area of approx. 1.8 ha. It is worth noting that in 
the proximity of this settlement stands the site of 
Munar-Wolfsberg, which was inhabited both during 
the MBA and in LBA II, when a fortification of about 
15 ha was built. The MBA community from Mu-
nar may have relocated to this site, later returning 
to build the LBA II fortification. This demonstrates 
long-term continuity of habitation on the same high 
terrace of the Mureș River.

Due to the aforementioned difficulties in chron-
ologically classifying the artifacts, the number of 
LBA I settlements is lower compared to the previous 
phase. Therefore, while during the MBA the average 
distance to the nearest contemporary settlement was 
3.6 km, during LBA I the average is 10.7 km (Fig. 10. 
2). This would suggest a reshaping of the settlement 
network, or perhaps reflects the state of research 
over this short period of time. Information on the 
existence of a fortified settlement at Păuliş-Dealul 
Bătrân (Pădureanu 1990), which could be attributed 
to LBA I, cannot be verified. The excavations of M. 
Moga from the 1960s led to the identification of a 
defense ditch, but it cannot be determined whether 
it dates back to the Copper Age, the Bronze Age or 
the La Tène period.

LBA II settlements (approx. 1450–1250 BC)

During the LBA I stage, settlements such as Curti-
ci-Sud-est or Șagu-Situl A1_1 continued to be inhab-
ited, reaching the peak of their development during 
the 15th and 14th centuries BC. However, most LBA 
II settlements were newly founded. They are located 
in the high plain area, which is crossed by numerous 
deep valleys and paleochannels. Only the settlement 
from Conop-Situl 5/La Pătul/La Cotărci is located in 
the mountain area, specifically in the Mureș riverbed 
(Fig. 11. no. 17).

In addition to unfortified settlements, a consid-
erable number of large-scale fortifications were con-
structed during this chronological stage. Enclosing 
or fortifying very large areas constitutes one of the 
characteristics of LBA II of the LMR and the Low-
er Tisza area (Gogâltan, Sava 2010; Szeverényi et al.  
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2017; Molloy et al. 2020; Bóka et al. 2022; Molloy et 
al. 2023a; Sava, Gogâltan 2023, 100–104). By cor-
relating the locations of the fortifications and the 
unfortified settlements identified so far, we could not 
see a direct connection between them, in the sense of 

the existence of ‘satellite‘ settlements or settlements 
dependent on a particular political, social, economic 
or other centre. Several of these megaforts are situ-
ated at a considerable distance from the nearest un-
fortified settlement. However, megaforts are located 

Fig. 10. 1: LBA I settlements in Arad County: Unenclosed settlements (yellow circle): 1. Bodrogu Nou-La Hodaie = 
Către Vale; 2. Covăsânț-Site 6; 3. Curtici-Sud-est; 4. Horia-Vest=Situl V7; 5. Lipova-Băi; 6. Păuliş-Dealul Bătrân;  
7. Pâncota-Site 16; 8. Sâmbăteni; 9. Sâmpetru German-Cărămidărie; 10. Sântana-La Fântână; 11. Şagu-Site A1_1.  

2: Distance to the nearest contemporary LBA I settlement (source: the authors)
10. kép. 1: Arad megyei LBA I települések: erődítetlen települések (sárga kör): 1. Bodrogu Nou-La Hodaie = Către Vale; 

2. Covăsânț-Site 6; 3. Curtici-Sud-est; 4. Horia-Vest=Situl V7; 5. Lipova-Băi; 6. Păuliş-Dealul Bătrân; 7. Pâncota-Site 
16; 8. Sâmbăteni; 9. Sâmpetru German-Cărămidărie; 10. Sântana-La Fântână; 11. Şagu-Site A1_1. 2: A legközelebbi 

egykorú LBA I településtől való távolság (forrás: a szerzők)
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towards the edges of areas with non-fortified settle-
ments, forming a possible defensive belt (Fig. 11).

Although data on the LBA II megaforts can be 
found in the relevant literature, we re-examined pre-
viously published information and found that sever-
al megaforts are located north of the Mureș River, in 
the Pecica microregion (Sava et al. 2023, 265–273). 
The most impressive one is Pecica-PEC020, which 
has an enclosed space of 103 ha. It was built on the 
edge of the high terrace of the Mureș River (Fig. 12. 
3), near the Pecica-Șanțul Mare tell (Sava et al. 2022a, 
Fig. 2). A similar case can be seen in Munar-Wolfs-

berg, where the MBA tell was encased within an LBA 
II fortification. Similar to Pecica-PEC020, the forti-
fication system from Munar was erected on the edge 
of the high terrace of the Mureș River (Fig. 12. 2). 
The recently investigated fortifications from Arad-
AR026 (Fig. 12. 1), Pecica-PEC038-așezare fortifi-
cată (Fig. 12. 5), Pecica-PEC040 (Fig. 17. 6), Pecica- 
PEC041 (Fig. 12. 7), and Semlac-SML021 (Fig. 12. 
8–9) have been added to the list.

A series of unfortified settlements, funerary spac-
es, and bronze hoards (Sava et al. 2023, Fig. 36) can 
be associated with the fortifications in the Pecica mi-

Fig. 11. LBA II settlements in Arad County: Megaforts (red square): 1. Arad-AR026; 2. Firiteaz-SAG003ASZ;  
3. Munar-Wolfsberg; 4. Pecica-PEC020; 5. Pecica-PEC038-așezare fortificată; 6. Pecica-PEC040; 7. Pecica-PEC041;  
8. Sântana-Cetatea Veche; 9. Semlac-SML021; Unenclosed settlements (yellow circle): 10. Arad-Bufniț; 11. Arad- 

Bypass B03-B04; 12. Arad-Gai I; 13. Arad-Palatul Cultural; 14. Arad-Uzina de apă; 15. Covăsânț-Situl 9; 16. Chişineu-
Criş-CHC012ASZ = Situl 5; 17. Conop-Situl 5; 18. Cruceni-SAG038ASZ; 19. Curtici-Sud-est; 20. Felnac-Complexul 
Zootehnic; 21. Felnac-Situl 5; 22. Horia-Vest=Situl V7; 23. Hunedoara Timișană-SAG008ASZ; 24. Mailat; 25. Năd-

lac-Situl N8; 26. Neudorf-Pârâul Roşia; 27. Pecica-PEC012 = Forgaci 1; 28. Pecica-PEC007; 29. Pecica-PEC038-așezare 
nefortificată; 30. Satu Mare; 31. Sâmpetru German; 32. Șagu-SAG011ASZ; 33. Şagu-Situl A1_1; 34. Şagu-Lângă Gară; 

35. Vinga-Situl 30; 36. Vinga-Situl 43; 37. Vladimirescu; 38. Zădăreni; 39. Zimandu Nou
11. kép. Arad megyei LBA II települések: mega-erődítések (piros négyzet): 1. Arad-AR026; 2. Firiteaz-SAG003ASZ; 
3. Munar-Wolfsberg; 4. Pecica-PEC020; 5. Pecica-PEC038-așezare fortificată; 6. Pecica-PEC040; 7. Pecica-PEC041; 
8. Sântana-Cetatea Veche; 9. Semlac-SML021; erődítetlen települések (sárga kör): 10. Arad-Bufniț; 11. Arad-Bypass 
B03-B04; 12. Arad-Gai I; 13. Arad-Palatul Cultural; 14. Arad-Uzina de apă; 15. Covăsânț-Situl 9; 16. Chişineu-Criş-

CHC012ASZ = Situl 5; 17. Conop-Situl 5; 18. Cruceni-SAG038ASZ; 19. Curtici-Sud-est; 20. Felnac-Complexul 
Zootehnic; 21. Felnac-Situl 5; 22. Horia-Vest=Situl V7; 23. Hunedoara Timișană-SAG008ASZ; 24. Mailat; 25. Năd-

lac-Situl N8; 26. Neudorf-Pârâul Roşia; 27. Pecica-PEC012 = Forgaci 1; 28. Pecica-PEC007; 29. Pecica-PEC038-așezare 
nefortificată; 30. Satu Mare; 31. Sâmpetru German; 32. Șagu-SAG011ASZ; 33. Şagu-Situl A1_1; 34. Şagu-Lângă Gară; 

35. Vinga-Situl 30; 36. Vinga-Situl 43; 37. Vladimirescu; 38. Zădăreni; 39. Zimandu Nou
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croregion. A key objective for future research is to 
investigate the two linear ditch systems, which can 
be linked to Pecica-PEC041 and Semlac-SML021. 
These ditch systems seem to obstruct access to the 
Pecica-PEC020 fortification, which appears to be 
the most important centre in the area based on the 
available data. Similar linear ditches have been doc-
umented in the low plain of Romanian Banat (Doro-
gostaisky, Micle 2016; Dorogostaisky, Hegyi 2017; 
Dorogostaisky 2018), although their precise func-
tion remains unclear.

In the southeastern corner of our study area lies 
the Firiteaz-SAG003ASZ site, which stands out due 
to its shape and the absence of significant artifact 
finds (Fig. 12. 10). Due to these factors, we were 
initially hesitant to classify it among the LBA II for-
tifications of the LMR. However, after a new field 
survey, we decided to include it in the list of LBA II 
fortifications (Sava et al. 2025).

The Sântana-Cetatea Veche megafort (Fig. 13. 
1–4) is perhaps the most compelling illustration of 
the new social, economic and political characteris-
tics of the Late Bronze Age in the LMR (Gogâltan, 
Sava 2010; Gogâltan et al. 2019; Krause et al. 2022a; 
Krause et al. 2022b). Built during the second half of 
the 15th century BC (Sava et al. 2019; Gogâltan et al. 
2019, 209), this megafort is located at the northern 
border of the LMR settlement group. Like many oth-
er settlements of that time, Sântana-Cetatea Veche 
was founded in a new location, far from previously 
inhabited MBA sites. It is the LBA II site with the 
largest inhabited area in the entire studied region.

As Fig. 13. 5 shows, the largest settlements of this 
period are clearly the megaforts: Sântana-Cetatea 
Veche (130 ha), Pecica-PEC020 (103 ha), Pecica-
PEC041 (63 ha), and Arad-AR026 (59 ha). However, 
there are also some unfortified settlements of con-
siderable size, such as Horia-Situl V7 (47 ha), Vinga-
Situl 43 (40.8 ha), and Felnac-Complexul Zootehnic 
(40 ha). Additionally, there are more modest settle-
ments of up to 5 ha, such as Hunedoara Timișană-
SAG008ASZ (1.8 ha), Şagu-Lângă Gară (2.1 ha), 
Felnac-Situl 5 (4.5 ha), as well as small megaforts, 
like Munar-Wolfsberg (15 ha) and Pecica-PEC038-
așezare nefortificată (6.8 ha).

Over the past 15 years, major infrastructure pro-
jects have facilitated preventive archaeological exca-
vations, leading to the investigation of new LBA II 
settlements. These include Pecica-PEC007 (Fig. 14. 
1), Conop-Situl 5 (Fig. 14. 2), and Șagu-Situl A1_1 
(Fig. 14. 3). The investigations carried out in these 

settlements suggest relatively modest architectural 
remains. Most contexts consist of hearths, artifact 
clusters, or pits with various functions. The large 
number and diversity of artifacts suggest intense 
economic activity.

The most representative unfortified settlement 
is Șagu-Situl A1_1. Excavations of about 10% of the 
settlement revealed evidence of various economic 
activities. Metalworking stands out as one of the 
best-documented activities in the Carpathian Basin 
during the 15th and 14th centuries BC (Sava et al. 
2011, 50–55; Sava et al. 2012; Orfanou et al. 2022). 
Alongside metallurgical practice, the discovery of a 
pottery kiln (Sava et al. 2011, 60–63) is also an impor-
tant find. The kiln was placed near a clay extraction 
pit, probably to facilitate the technological process. 
The peak stage of the settlement is associated with 
economic and other activities of sustenance, such 
as agriculture. Indirect evidence of this includes the 
considerable number of grinders and other artifacts 
that can be linked to cereal grinding. Consistent evi-
dence of grain cultivation and processing can also 
be found in other contemporary settlements, such 
as Csanádpalota-Földvár (Szeverényi et al. 2015; 
Priskin 2022). A notable characteristic of this period 
is the affinity of the LBA communities for cultivating 
millet (Krause et al. 2022b, 412–413; Cavazzuti et al. 
2025). The animal bones discovered in numerous 
contexts are evidence of animal husbandry. Archae-
ozoological analysis indicates that cattle and swine 
played an important role in the community’s animal 
economy. In addition, the discovery of a butter-mak-
ing vessel suggests activities related to the process-
ing of secondary animal products (Sava et al. 2011, 
75–80; Sava 2014b).

In contrast to non-fortified settlements, where 
economic activities predominated and no major 
constructions were identified, megaforts empha-
sized shifted the demarcation of internal space and 
construction of large buildings. A prime example 
of this is the megafort from Sântana-Cetatea Veche, 
where large-scale non-invasive investigations have 
been complemented by systematic archaeological 
excavations. These efforts have yielded significant 
insights into the internal organization of the area 
(Figs. 15–16). Within the four main enclosures, 
which cover approx. 130 ha, 29 buildings of various 
sizes were identified (Gogâltan et al. 2019, 199–200, 
Fig. 7–9). Sixteen of these are inside the first enclo-
sure, six are inside the second, and seven are inside 
the third. Clearly, most of the buildings are concen-
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trated inside the first enclosure, these buildings also 
being the largest. The majority of the buildings have 
a surface area ranging from 50 to 200 m2, are rec-
tangular in shape, and are orientated north-west to 
south-east. Among these buildings, one stands out 
due to its large size, covering an area of about 1,700 
m2 in its final phase (Krause et al. 2022a; Krause et 
al. 2022b). This central construction is built in one of 
the most prominent places of the site and is connect-
ed to the southwestern gates by a path that is still vis-
ible in geophysical measurements today. In addition 
to this complex internal organization, three mounds 
were erected near the southeastern gate of the third 
enclosure. The middle one, with an impressive sur-
face area of about 10,000 m2 and an elevation of 3.5 
m, most likely has a funerary character (Gogâltan et 
al. 2023; Gogâltan et al. 2024). 

The defensive system of the Sântana-Cetatea 
Veche megafort consists of four main enclosures of 
various types and sizes (Fig. 15). The first enclosure 
is rectangular with rounded corners and consists 
of a palisade and a ditch. The fortification appears 
unfinished, with some segments lacking both the 
palisade and the ditch. The posts of the palisade 
were arranged in an implementation ditch, and the 
wooden structure was covered in clay (Fig. 17). The 
third enclosure (Enclosure III) contains the most 
elaborate fortification system, consisting of an earth-
en rampart (which has a width of over 25 m and a 
height of approx. 2.5 m), topped by a complex pali-
sade constructed from logs bound with twigs and 
subsequently coated in clay (Fig. 18. 2–3). Two large 
defense ditches were dug outside (Fig. 18. 1, 4). The 
interior of the third enclosure, which actually in-
cludes the first one, is divided by other fortification/
delimitation systems of smaller dimensions. Outside 
this heavily fortified centre there is another network 
of ditches, the most significant of which is Enclosure 
IV. Access to the interior was provided by entrances, 
which also connected the enclosures (Fig. 18. 5). In 
all cases, the gates are simple, a gap in the palisade, 
sometimes with additional features designed to 
make the interior difficult to access.

According to our current data, only 9 of the 39 
LBA II settlements had fortification systems. As 
shown in Fig. 19. 1, these fortifications vary in size 
and structure. Pecica-PEC038, for example, has a 
surface area of only approx. 7 ha and consists of two 
simple enclosures, whereas Sântana-Cetatea Veche 
covers around 130 ha and contains a large number 
of fortification networks.

The fortification elements and the complexity of 
defense systems vary from case to case. For instance, 
the megaforts at Firiteaz-SAG003ASZ, Munar-
Wolfsberg, and Sântana-Cetatea Veche have earthen 
ramparts, palisades, and defensive ditches. In other 
cases, only ditches have been documented. However, 
these sites have not yet been investigated through 
geophysical surveys or archaeological excavation. It 
is possible that these ditches were originally accom-
panied by palisades made only from wooden posts 
with no clay covering, judging by the lack of daub on 
the surface of the fortifications.

We calculated the linear meters of built fortifica-
tions (Fig. 19. 3), just like we did for the MBA set-
tlements. Based on these calculations, we concluded 
that the efforts made to build defensive systems were 
significant during the LBA II period. When we con-
sider only the linear meters of dug ditches, we find 
that they are six times greater than during the MBA 
period, not including ramparts or palisades.

Another aspect to discuss is the ratio between the 
minimum and maximum construction efforts for the 
fortification systems of each settlement. If we con-
sider only the ditches, we see that for the smallest and 
largest megaforts, Pecica-PEC038-așezare fortificată 
and Sântana-Cetatea Veche, the ratio is 1 to 10.6. 
Throughout the MBA, the ratio was 1 to 3.6. From 
this data it is clear that during the MBA the effort in-
vested by different communities in such works was 
distributed evenly among contemporary settlements, 
while during the LBA II the effort invested showed 
considerable differences between the settlements.

Regarding the distance to the nearest contempo-
rary settlement, the available data indicates no major 
changes compared to the MBA, when the average dis-

Fig. 12. LBA II megaforts in the Lower Mureș Region. 1: DEM of Arad-AR026. 2: Aerial photograph of Munar-Wolfs-
berg. 3: DEM of Pecica-PEC020. 4: Satellite image of Pecica-PEC020. 5: DEM of Pecica-PEC038. 6: Satellite image of 

Pecica-PEC040. 7: DEM of Pecica-PEC041. 8–9: DEM of Semlac-SML021. 10: DEM of Firiteaz-SAG003ASZ (sources: 
1–3, 5, 7–10: the authors; 4: GoogleEarth; 6: https://corona.cast.uark.edu/atlas#zoom=3&center=0,3000000)

12. kép. LBA II mega-erődítések az Alsó-Maros mentén. 1: Arad-AR026, DEM. 2: Munar-Wolfsberg, légi felvétel.  
3: Pecica-PEC020, DEM. 4: Pecica-PEC020, műholdkép. 5: Pecica-PEC038, DEM. 6: Pecica-PEC040, műholdkép.  

7: Pecica-PEC041, DEM. 8–9: Semlac-SML021, DEM. 10: Firiteaz-SAG003ASZ, DEM (forrás: 1–3, 5, 7–10: a szerzők; 
4: GoogleEarth; 6: https://corona.cast.uark.edu/atlas#zoom=3&center=0,3000000)

◀
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tance between settlements was about 3.6 km. Exclud-
ing the outliers, Conop-Situl 5 and Chişineu-Criş-Situl 
5, which are located at considerable distances from the 
other settlements (22.6 and 24 km, respectively), the 
average distance between neighboring contemporary 
settlements is about 3.7 km (Fig. 19. 2).

LBA III settlements (approx. 1250–900/800 BC)

The LMR experienced a marked decline as a result 
of the destruction of the LBA II megaforts (Sântana-
Cetatea Veche, Cornești-Iarcuri), events that cer-
tainly occurred during the 13th century BC. The col-

Fig. 13. 1–4: Sântana-Cetatea Veche megafort: DEM (1–2), satellite image (3), and aerial photograph of the megafort 
(4). 5: LBA II settlement size (red: enclosed sites) (sources: 1–2, 4–5: the authors; 3: GoogleEarth)

13. kép. 1–4: Sântana-Cetatea Veche mega-erődítés: DEM (1–2), műholdkép (3), légifotó (4). 5: LBA II települések 
mérete (piros: erődített települések) (forrás: 1–2, 4–5: a szerzők; 3: GoogleEarth)
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Fig. 14. LBA II unenclosed settlements. Excavation surveys. 1: Pecica-PEC007; 2: Conop-Situl 5; 3: Șagu-Situl A1_1 
(source: the authors)

14. kép. LBA II erődítetlen települések. Ásatási felmérések. 1: Pecica-PEC007; 2: Conop-Situl 5; 3: Șagu-Situl A1_1  
(forrás: a szerzők)
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Fig. 15. Sântana-Cetatea Veche. 1: Survey of the megafort derived from the interpretation of geophysical measure-
ments; 2: overlay of the megafort plan onto the DEM (blue line: buildings; red line: ditches; green/white line:  

palisades; black line: earthen ramparts) (source: the authors)
15. kép. Sântana-Cetatea Veche. 1: A mega-erődítés geofizikai mérésekből származó értelmezése; 2: a mega-erődítés 

terve a DEM-re illesztve (kék vonal: épületek; piros vonal: árkok; zöld/fehér vonal: palánkok; fekete vonal: földsáncok) 
(forrás: a szerzők)
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Fig. 16. Idealized reconstruction of the Sântana-Cetatea Veche megafort (graphics: Bogdan Rus)
16. kép. Sântana-Cetatea Veche mega-erődítés idealizált rekonstrukciója (grafika: Bogdan Rus)
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lapse of the social, economic, and political systems 
led to a sharp decline in the number of settlements. 
Only 16 sites date from this period (LBA III, Fig. 
20). Over time, research has led to the identification 
of only one fortification from this period: Lipova-
Coasta Rea/Lipovița (Pădureanu 1993, 23; Măruia 
2011, Annex 2, 1361–1368). This site is located on 
a prominent hilltop that faces the Mureș mountain 
pass. The fortification system consists of a 15 m wide 
earthen vallum with a 3 m height and a ditch with an 
aperture of approx. 16–17 m and a depth of almost 
3.5 m, judging by the current digital elevation mod-
el. The fortification bars the entrance to the plateau 
(Fig. 21). Although it has all the characteristics of an 
LBA III fortification (Bălan 2013; Becker 2022), the 

one in Lipova has not been investigated through ex-
cavations, which makes it difficult to determine its 
exact chronological framing.

Of the 15 known unfortified settlements, most 
were investigated through field surveys or test excava-
tions, as was the case for the Arad-Centru settlement 
(Sava, Pădureanu 2009, 36–39). Information on built 
structures from this period remains limited, even 
for settlements that have been studied through pre-
ventive excavations, such as Pecica-Est and Pecica- 
Forgaci (Sava, Ursuțiu 2021) (Fig. 22. 1–2). The data 
do not lead to conclusive assessments regarding the 
size of the settlements (Fig. 22. 3) and the distance 
between neighboring contemporary settlements 
(Fig. 22. 4).

Fig. 17. Sântana-Cetatea Veche, first fortification system, Trench S6/2019. 1: Adobe from the burning of the palisade; 
2: the implementation ditch of the palisade; 3: defence ditch placed in front of the palisade; 4: orthophoto of Trench 

S6/2019 (source: the authors)
17. kép. Sântana-Cetatea Veche, első erődítési rendszer, S6/2019 szelvény. 1: A palánk elégetéséből származó omladék; 

2: a palánk alapozási árka; 3: védelmi árok a palánk előtt; 4: az S6/2019 szelvény ortofotója (forrás: a szerzők)
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Fig. 18. Sântana-Cetatea Veche, third fortification system. 1: Aerial photograph of Trench S5/2018; 2: burned remains 
of the palisade; 3: the postholes of the palisade; 4: the first defence ditch; 5: the results of geophysical measurements, 

with details for the construction systems of the gates (source: the authors)
18. kép. Sântana-Cetatea Veche, harmadik erődítési rendszer. 1: Az S5/2018 szelvény légifotója; 2: a palánk égett 

maradványai; 3: a palánk oszlophelyei; 4: az első védelmi árok; 5: a geofizikai mérések eredményei, a kapuk építési 
rendszerének részletei kiemelve (forrás: a szerzők)
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Fig. 19. 1: Plans of LBA II enclosure systems (red: ditches; black: earthen ramparts; green: palisades); 2: distance to 
the nearest contemporary LBA II settlement (red: enclosed sites); 3: chart showing the linear extent of LBA II ditches, 

palisades, and earthen ramparts (source: the authors)
19. kép. 1: LBA II erődítésrendszerek alaprajzai (piros: árkok; fekete: földsáncok; zöld: palánkok); 2: a legközelebbi 
egykorú LBA II településtől való távolság (piros: erődített települések); 3: az LBA II árkok, palánkok és földsáncok 

lineáris kiterjedését bemutató diagram (forrás: a szerzők)
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Discussion

Our sustained focus on studying MBA and LBA 
settlements over the past 15 years has led to a radi-
cal change in our understanding of 2nd millen-
nium BCE settlement dynamics in the LMR. As a 
result, the number of MBA settlements attributed 
to the Cornești-Crvenka communities has dou-
bled (Gogâltan 1999, Fig. 15; Sava, Gogâltan 2022, 
Fig. 30–31; Stavilă, Gogâltan 2024, Pl. 1). Very little 
was known about cultural developments during the 
1600/1500–900/800 BC period, except for the older 
excavations at Sântana-Cetatea Veche (Rusu et al. 
1999; Gogâltan, Sava 2010) and some LBA bronze 
hoards.

Based on what we know today, the most numer-
ous sites belong to the MBA. The MBA period last-
ed approx. 500 years, which is as long as the other 
chronological stages combined (LBA I, LBA II and 

LBA III). Taking into account that LBA II settlements 
span no more than 200 years, it can be noted that the 
ratio is more favorable to the latter: 8.8 MBA settle-
ments/100 years vs 19.5 LBA II settlements/100 years. 
LBA I lasted a short period of time, as evidenced by 
the low number of sites. It is also a transitional period 
between MBA and LBA II. It should also be noted 
that the archaeological material found on the sur-
face is difficult to date to either of these periods. A 
similar situation occurs in other microregions of the 
Carpathian Basin that have been more thoroughly 
investigated regarding the MBA-LBA transition (Ar-
tursson 2010, 100–114; Duffy et al. 2019; Găvan et 
al. 2021; Melis et al. 2022; Găvan et al. 2023; Melis 
2023; Parditka, Duffy 2023; Găvan et al. 2024). The 
low number of settlements during LBA III is due to 
the destruction of the LBA II power centers, events 
which caused social, economic, political, and prob-
ably demographic decline in the region (Fig. 23. 1).

Fig. 20. LBA III settlements in Arad County: Enclosed settlements (red square). 1. Lipova-Coasta Rea/Lipoviţa; Unen-
closed settlements (yellow circle): 2. Arad-Bujac = Str. Tiberiu nr.5 = str. Progresului nr. 34 = str. Ghioceilor nr. 75;  

3. Arad-Silvaş (Bujac); 4. Arad-Aeroport; 5. Arad-Micălaca-Deluţ; 6. Arad-Autogara veche; 7. Arad-Centru; 8. Caporal 
Alexa; 9. Firiteaz- SAG004ASZ = Dealul Golumb; 10. Iermata Neagră-Situl 1; 11. Iermata Neagră-Situl 7; 12. Olari- 

Situl 1; 13. Pecica-PEC011 și PEC012; 14. Nădlac-Situl N28; 15. Nădlac-Situl N33; 16. Șiria
20. kép. Arad megyei LBA III települések: erődített települések (piros négyzet). 1. Lipova-Coasta Rea/Lipoviţa; erődíte-

tlen települések (sárga kör): 2. Arad-Bujac = Str. Tiberiu nr.5 = str. Progresului nr. 34 = str. Ghioceilor nr. 75;  
3. Arad-Silvaş (Bujac); 4. Arad-Aeroport; 5. Arad-Micălaca-Deluţ; 6. Arad-Autogara veche; 7. Arad-Centru; 8. Caporal 

Alexa; 9. Firiteaz- SAG004ASZ = Dealul Golumb; 10. Iermata Neagră-Situl 1; 11. Iermata Neagră-Situl 7; 12. Olari- 
Situl 1; 13. Pecica-PEC011 și PEC012; 14. Nădlac-Situl N28; 15. Nădlac-Situl N33; 16. Șiria
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Throughout the MBA, three cultural circles 
(Mureș, Vatina—through Cornești-Crvenka, its 
northern part—and Otomani) intersected in the 
area bounded by the Lower Mureș and Crișul Alb 
rivers. Settlements are distinguished primarily by 

the presence or absence of fortification elements, 
independent of the cultural circle to which they be-
long. The fortified settlements, which are also mul-
tilayered (tells and tell-like settlements), represent 
almost half of the total number of identified settle-

Fig. 21. The LBA III fortification of Lipova-Coasta Rea/Lipoviţa. 1: DEM of the fortification; 2: DEM of the fortification 
with a cross-section of the fortification system (source: the authors)

21. kép. Lipova-Coasta Rea/Lipoviţa, LBA III erődítés. 1: DEM; 2: DEM és az erődítmény keresztmetszete  
(forrás: a szerzők)
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ments. In Toboliu-Dâmbul Zănăcanului (Lie et al. 
2024) and Emőd-Nagyhalom (Kienlin et al. 2019), 
where stratigraphic coring was carried out, it was 
proven that the ditches were dug at the beginning of 
the occupation, essentially contributing to the pro-
cess of building multilayered settlements. Further 

south from our study area, in Cornești-Cornet, it is 
known only that the ditches were functional during 
the occupation of the site (Heeb, Bălărie 2020). In 
most cases, there was documented habitation out-
side of the ditches surrounding the core of the set-
tlement.

Fig. 22. 1–2: LBA III unenclosed settlements. Excavation plans of Pecica-PEC011 (1) and Pecica-PEC012 (2); 3: LBA 
III settlement size (red: enclosed sites); 4: distance to the nearest contemporary LBA III settlement (red: enclosed sites) 

(source: the authors)
22. kép. 1–2: LBA III erődítetlen települések. Pecica-PEC011 (1) és Pecica-PEC012 (2) feltárási tervrajzai; 3: LBA III 
települések mérete (piros: erődített települések); 4: a legközelebbi egykorú LBA III településtől való távolság (piros: 

erődített települések) (forrás: a szerzők)
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It is difficult to determine the nature of econom-
ic and political relations between tell/tell-like settle-
ments and the unfortified settlements surrounding 
them (Găvan, Gogâltan 2014; Kienlin 2020; Sava, 
Gogâltan 2022, 140). During the MBA, lower in-
tensity of violent conflicts (Sava, Gogâltan 2023) 
and the continuous habitation of the same space for 
several hundred years may indicate socio-economic 
stability. The layout of multilayered settlements var-
ies from one area to another. For example, the Mu-
nar-Wolfsberg settlement in the high terrace area of 
the Mureș has a series of semicircular ditches that 
clearly separate the inhabited area from the rest of 
the terrace (Fig. 2. 4; Fig. 8. 2). In contrast, the Sânta-
na-La Nord de Oraș settlement did not require pro-
tection for its residential area (Fig. 6). This suggests a 
peaceful coexistence based on collaborative relations 
between MBA settlements.

The megaforts were built after the gradual aban-
donment of multilayered settlements towards the 
mid-2nd millennium BC. During the LBA II, there 
was an unprecedented increase in inhabited and ex-
ploited areas (Fig. 23. 2). While most MBA settle-
ments ranged in size from 2 to 8 ha (average 5.63 
ha), most LBA II settlements ranged from 10 to 40 ha 
(average approx. 30 ha) (Fig. 23. 3–4). An identical 
situation was observed for the LBA TSG in the Ser-
bian Banat and eastern Bačka (Molloy et al. 2023a, 
Fig. 8). At the same time, the communities’ efforts to 
build fortifications also increased (Fig. 23. 5). Monu-
mental buildings, such as those in Sântana-Cetatea 
Veche (Krause et al. 2022a; Krause et al. 2022b), are 
the exception.

The LBA megaforts were built at the confluence 
of the Mureș and Tisza rivers. This area is character-
ized by low plains with numerous streams. Notably, 
such fortifications are absent from higher, more nat-
urally defensible terrains. This contrasts with fortifi-
cations found in other regions between the Taunus 
and Carpathian Mountains (Hansen, Krause 2018; 
Hansen, Krause 2019a; Hansen, Krause 2019b; Han-
sen, Krause 2022). How can this distribution be ex-
plained? As previously noted, there is a long-standing 
tradition of habitation in this region. The evidence 
shows a continuation of important material culture 
elements from the MBA to the LBA (Sava, Gogâltan 
2022). This also proves a continuity of the local MBA 
population, which played a decisive role in creating 
the new world of LBA II megaforts in the same geo-
graphic location. An additional argument is the fact 
that in the same area where one of the important 

MBA centres, the one around Pecica, functioned, an 
impressive number of megaforts were built during 
LBA II. We can conclude that the Pecica area main-
tained its importance throughout LBA I and II.

Due to their size, the complexity of their fortifica-
tion systems, and the social efforts invested in their 
construction, the position of the megaforts in the LBA 
settlement network in the LMR and the LTR was in-
terpreted differently by those who studied them. The 
Cornești site was considered ”a defended site of urban 
character” (Szentmiklosi et al. 2011, 834), the one 
from Csanádpalota was ”a fortified ritual centre where 
a large community gathered from time to time to car-
ry out various rituals” (Szeverényi et al. 2015, 101), 
or “a place of congregation for large groups of people” 
(Gaydarska, Chapman 2022, 75). Barry Molloy con-
siders them ‘agro-agglomerative‘ settlements, which 
are ”a product of a form of social complexity that was 
fundamentally distinct to urbanism – specifically that of 
the contemporary Aegean societies – but with a broadly 
equivalent level of organisational, military and political 
sophistication” (Molloy 2025, 200). Starting from the 
hierarchical principle established for the TSG (size, 
complexity and density of activity) then ”the largest 
and most complex sites served as administratively dom-
inant centres and that the role of other sites within the 
network was defined relationally with these centres and 
each other” (Molloy 2025, 212). Molloy also notes that 
there are both similarities and differences between 
the sites. The Sântana-Cetatea Veche megafort differs 
from the TSG network due to its internal organisation 
and fortification system. Instead, the megafort from 
Cornești-Iarcuri would fit into the TSG organisational 
pattern (Molloy 2025, 212).

The internal organisation of the Sântana-Cetatea 
Veche megafort does not indicate an urbanistic plan 
like that of the Aegean region (Branigan 2001), and 
the term proto-urban has a meaning that cannot be 
clearly defined (Harding 2018; Gaydarska 2019). 
Large, enclosed spaces that are suitable for regular 
exchange activities and structures of considerable 
size that can accommodate a large number of people 
might indicate a place of congregation for local com-
munities within a larger or smaller area. The largest 
structure from Sântana may have served a function 
similar to that of a megaron in the Mycenaean world 
(Krause et al. 2022b). The character of commemo-
rative ritual can be suggested by the likely funerary 
monument integrated into the fourth fortification 
(Gogâltan et al. 2023; Gogâltan et al. 2024). Parts 
within the megafort, separated from residential 
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spaces through ditches, with low intensity, reflected 
in small amounts of artifacts at the surface, could 
suggest that agro-pastoral economic activities were 
carried out here (Figs. 15–16). Livestock, for exam-
ple, could be kept safely in this way, suggesting dif-
ferent ownership relations to those seen in the MBA 
(Kanne et al. 2024, 17; Molloy 2025, 216). However, 
the abundance of bronze and gold finds (Gogâltan et 
al. 2013), as well as blue and green glass beads likely 
originating from the eastern Mediterranean (Krause 
et al. 2022a, 82–83, Abb. 26), suggest that the site 
was engaged in complex economic activities and was 
heavily involved in interregional exchanges. It was 
truly a central site for its catchment area.

This prosperous society came to a violent end 
in the 13th century BC, when the megaforts were 
burned and destroyed (Gogâltan, Sava 2012, 68–69; 
Gogâltan, Sava 2018; Sava, Gogâltan 2023, 101–
106). Following these events, during LBA III, there 
was a significant population decline in the LMR, as 
evidenced by the dramatic decrease in settlements 
and the near-total absence of fortifications. An illus-
trative example of this is the ratio of inhabited space 
in LBA II and LBA III, which is 391.15 ha/100 years 
in LBA II versus 6.65 ha/100 years in LBA III. This 
proves a decrease in inhabited space by approx. 59 
times. Power centres in the LMR and the lower Tisza 
were gradually replaced by those formed in Tran-
sylvania during the 12th–11th centuries BC (Bălan 
2013; Becker 2022; Uhnér et al. 2022).

Conclusions

The diachronic analysis of settlements from the 2nd 
millennium BC in the LMR and the LTR reflects a 
situation also found in other areas of Bronze Age Eu-
rope. Access to resources, climate and environment 

Fig. 23. 1: MBA and LBA settlements classified by relative 
chronology; 2: overall size of MBA, LBA II and LBA III 
settlements; 3–4: illustration of the coefficient of varia-
tion in the size of MBA (3) and LBA II settlements (4); 
5: chart showing the linear extents of MBA and LBA II 

ditches, palisades, and earthen ramparts  
(source: the authors)

23. kép. 1: MBA és LBA települések relatív kronológiai 
sorrend alapján rendezve; 2: az MBA, LBA II és LBA III 

települések teljes területe; 3–4: az MBA (3) és LBA II 
települések (4) méret szerinti variációs együtthatóinak 

grafikonja; 5: az MBA és LBA II árkok, palánkok és 
földsáncok lineáris kiterjedését bemutató diagram  

(forrás: a szerzők)

◀
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directly impacted the different evolutionary paths 
that these settlements followed (Molloy 2023; Quinn 
2024).

Thus, at the beginning of the 2nd millennium 
BC, favorable climate conditions allowed MBA set-
tlements to slowly emerge in the plains near impor-
tant water sources (Fig. 1. 5). In the LMR, high ter-
races along the Mureș River or some paleochannels 
were preferred, the settlements being separated from 
the rest of the terrace by semicircular ditches. In the 
case of low plain settlements, the central area was 
enclosed with circular ditches (Fig. 3; Fig. 4; Fig. 9. 
1). The ditches surrounding the fortified settlements 
range in length from 271 m to 1,019 m and enclose 
areas ranging from 0.26 to 5.5 ha (Fig. 9. 3). Com-
bined with the unfortified sites, the average distance 
between MBA settlements is approx. 3.6 km. The 
archaeological discoveries make it possible to recon-
struct the subsistence patterns of the MBA commu-
nities, which were oriented towards agriculture and 
animal husbandry. A series of craft activities were 
also practiced, including metalwork, bone and stone-
work, pottery and textile production (Sava, Gogâltan 
2022, 117–121). This lifestyle was specific to the first 
half of the 2nd millennium BC and was characterized 
by relative social, economic and political stability.

After 1600 BC, a gradual change in lifestyle was 
documented in both the LMR and the rest of the 
Carpathian Basin. The new settlements are located 
either close to former tell and tell-like settlements or 
to slightly more distant locations. While there are 
multiple factors behind this phenomenon, it can-
not be defined as the disappearance of communities; 
rather, it is a reorganization of settlement networks, 
and thus of socio-economic and political relations. 
As there was a relatively short period of time be-
tween the end of the multilayered settlements of the 
MBA and the emergence of the megaforts, it is dif-
ficult to date some settlements solely on the basis of 
surface-collected assemblages. It is therefore possi-
ble that our assessment of the average distance be-
tween two contemporary settlements, 10.7 km apart, 
might prove to be inaccurate (Fig. 10).

Megaforts first appeared in the LMR in the 15th 
century BC, which is a phenomenon characteristic of 
the LBA II phase. These enclose areas ranging from 
6.8 to 130 ha (Fig. 13. 5). Alongside the megaforts, 
there are also non-fortified settlements, either small 
settlements of up to 4.5 ha, or larger ones of over 
30–40 ha. The average distance between settlements 
is about 3.7 km (Fig. 19. 2). Out of the 39 known set-
tlements, fortification systems of various complexity 
were found in only 9 sites (25.7%) (Fig. 19. 1). The 
community’s effort to build these defensive systems 
was considerable (Fig. 19. 3). Undoubtedly, the con-
struction of such complex and large-scale defensive 
systems serves as an indication for the urgent need 
for self-protection felt by the LBA II communities. 
In addition to the defensive character of the fortifica-
tions, the monumental size of the megaforts suggests 
both the prosperity of the community and the lead-
ership and power of the ruling elite.

Violent events during the 13th century BC, pos-
sibly local uprisings or external attacks, have led to 
the collapse of the social, economic and political sys-
tem specific to the megaforts. A massive decrease of 
about 59 times of the settlement size suggests a de-
population of the LMR at the end of the LBA.
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A tanulmány több mint tizenöt évnyi szisztematikus 
kutatás során összegyűjtött, kiterjedt régészeti adat-
bázis alapján nyújt átfogó rekonstrukciót az Alsó-
Maros mente (AMM) településdinamikájáról a Kr. e.  
2. évezredben. A Kárpát-medence délkeleti szélén 
elhelyezkedő régió stratégiai folyosóként működött, 
összekötve a Balkánt Közép-Európával és Erdélyt a 
tágabb alföldekkel. Gazdag természeti erőforrásai, 
változatos geomorfológiája és a távolsági útvonalak 
menti elhelyezkedése kedvező feltételeket teremtett 
a folyamatos emberi jelenlétnek a bronzkorban, így a 
régió Közép-Európa délkeleti részének egyik legjob-
ban dokumentált mikrorégiójává vált.

A tanulmány mintegy száz, Kr. e. 2000/1900 és 
900/800 között létesített települést vizsgál, mely-
eket terepbejárások, véletlenszerű előkerülések, ása- 
tások során, légi felvételeken és legújabban LiDAR- 
vizsgálatokkal fedeztek fel. Ezeket az adatokat egy 
GIS-adatbázisba integráltuk, hogy a települések elhe-
lyezkedését, méretét, erődítményrendszereit, belső 
szerveződését és diakronikus változásait elemezzük. 
Ezen anyagok összefoglalásával árnyalt és kronológi-
ai rekonstrukciót vázolunk fel arról, hogy az AMM 
közösségei hogyan alkalmazkodtak a bronzkor 
környezeti, gazdasági és társadalmi átalakulásaihoz.

A középső bronzkorban (MBA), nagyjából Kr. e.  
2000/1900 és 1550 között, a jellemzően sűrű 
településhálózat elsősorban az alföldi területeken  
koncentrálódott. A többrétegű tell és tell-szerű tele-
pülések – az MBA központi települései – kizárólag 
síkságokon, általában a Maros közelében található 
magasabb folyóteraszokon vagy jól körülhatárol-
ható ősrégi medrekben találhatók. Ezek a települések 
különféle kulturális hagyományhoz tartoznak, töb-
bek között a Maros-, Cornești-Crvenka- és Ottomány 
csoportokhoz, amelyek anyagi kultúrái a régióban 
átfedik egymást. A kulturális sokféleség ellenére az 
MBA települések szerkezeti hasonlóságokat mutat-
nak: sokuknak van egy kiemelkedő központi része, 
amelyet egy vagy több kör vagy félkör alakú árok vesz 
körül. A 44 MBA lelőhely közül 14 esetben láthatók 
erődítési árkok, bár a sáncok vagy palánkok nyomai 
nagyrészt hiányoznak ezen a szinten.

A fejlett dokumentációs technikák, különösen a 
digitális terep modellek és a geomágneses felmérések, 
jelentősen finomították az MBA települések építé-
szetéről szerzett ismereteinket. A Sântana–La nord 

AZ ALSÓ-MAROS MENTE TELEPÜLÉSTÖRTÉNETI VÁLTOZÁSAI A KR. E. 2. ÉVEZREDBEN

Összefoglalás

de oraș lelőhely jól szemlélteti ezt a fejlődést. A 
felmérések és a geofizikai adatok egy árokkal körül-
vett központi mag köré szerveződő települést tártak 
fel, amelyet szabványos méretű, téglalap alakú házak 
sorai vettek körül. Ez a szabályosság szándékos ter-
vezésre utal, és arra enged következtetni, hogy még a 
közepes méretű bronzkori közösségek is strukturált 
térbeli szerveződést követtek. Hasonló minták fi-
gyelhetők meg Socodor-Căvăjdia és Vărșand-Movila 
dintre vii településeken is, ami alátámasztja azt az ér-
telmezést, hogy a régió MBA települései, bár viszony- 
lag kis méretűek voltak, belső rendet és hosszú távú 
stabilitást mutattak.

A Mureș-völgyben található tellek, mint Pe-
cica-Șanțul Mare, Semlac és Munar-Wolfsberg, 
különböző építészeti jegyeket mutatnak, melyeket 
nagyrészt a táj formált. A magas teraszon fekvő 
Pecica mély, félkör alakú árokkal van leválaszt-
va a környező fennsíktól, míg Munar komplex 
szerkezetét négy félkör alakú árokkal alakították ki. 
Az MBA erődítések kevésbé védelmi rendszerek-
ként, mint inkább térbeli lehatárolásként működ-
tek, hozzájárulva a többrétegű települési halmok 
kialakulásához. Az MBA gazdasági élete a mezőgaz-
daságra, az állattenyésztésre, a fazekasságra és a 
fémművességre támaszkodott, a közösségek közötti 
kapcsolatok viszonylag békések voltak. A települések 
közötti átlagos 3,6 km-es távolság sűrű lakottságra és 
stabil társadalmi-gazdasági kapcsolatokra utal.

A késő bronzkor I (LBA I), körülbelül Kr. e. 
1550 és 1450 között, egy átmeneti fázist jelöl, ame-
lyet áttelepülés és átszervezés jellemez, bizonyos 
MBA hagyományok fennmaradása mellett. Kevés 
lelőhelyet lehet biztosan ehhez a szakaszhoz sorol-
ni, mivel nehéz megkülönböztetni a késő MBA, az 
LBA I és a korai LBA II leletegyüttesek kerámiáját. 
A rendelkezésre álló bizonyítékok azonban arra 
utalnak, hogy több korábbi tell-település kissé ma-
gasabb és szárazabb területekre költözött, valószínű-
leg a környezeti változásokra, például a síkságok 
megnövekedett nedvességszintjére reagálva. A ta-
nulmányban olyan lelőhelyeket tárgyalunk, mint 
a Șagu-Situl A1_1, ahol a tokosbalta gyártására a 
hagyományosan feltételezett időpontnál korábbi 
bizonyítékaink vannak, alátámasztva a technológiai 
innovációt ebben az átmeneti időszakban. Bár ke-
vesebb településről van információnk, az egykorú 
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lelőhelyek közötti távolságok nyilvánvaló növekedése 
– átlagosan 10,7 km-re –inkább a szakasz rövidségét 
és a jelenlegi régészeti láthatóság korlátait tükrözi, 
mint valódi demográfiai visszaesést.

A késő bronzkor II (LBA II), körülbelül Kr. e. 
1450 és 1250 között, az AMM településtörténetének 
legátformálóbb szakaszát jelenti. Ebben az időszak-
ban jelentek meg a mega-erődítések néven ismert 
monumentális erődítmények, amelyek a Kárpát-me-
dence egyik legjelentősebb régészeti jelenségét 
képviselik. E hatalmas erődítmények közé tartozik 
Sântana-Cetatea Veche (130 ha), Pecica-PEC020 
(103 ha), Pecica-PEC041 (63 ha) és Arad-AR026 
(59 ha), valamint számos kisebb erődítmény. Meg-
jelenésük egybeesik a többrétegű MBA települések 
elhagyásával, és jelentős változást jelez a társadal-
mi-politikai szervezetben, a védelmi stratégiákban 
és a gazdasági aggregációban egyaránt.

A mega-erődítések általában magas teraszok 
vagy kiemelkedő síkságok szélén épültek, hatalmas 
földsáncokkal, palánkokkal és mély védelmi árkok-
kal. Közülük kiemelkedik Sântana-Cetatea Veche 
komplexitásával és monumentális méretével. Négy 
koncentrikus árok, gondosan elhelyezett bejáratok-
kal összekötve, határozza meg a belső szerkezetet. Az 
erődítésen belül a geofizikai felmérések nagy, téglalap 
alakú épületeket azonosítottak, amelyek közül néhány 
mérete meghaladta az 1000 m²-t, ami közösségi, rituá-
lis vagy adminisztratív funkcióra utal. Egy különösen 
nagy, körülbelül 1700 m²-es építményt társadalmi- 
politikai jelentőségét tekintve a mükénéi megaron-
hoz hasonlítottak. További jellemzők, mint például a 
délkeleti kapu közelében épített halmok, arra utalhat-
nak, hogy az erődítményen belül megemlékezéseket 
vagy temetkezési szertartásokat tartottak.

Monumentális megjelenésük ellenére a me-
ga-erődítések nem voltak elszigetelt erődítmények: 
számos, mezőgazdasági, kézműves és állattenyésztési 
funkciót betöltő, erődítés nélküli településsel léteztek 
együtt. A Șagu-Situl A1_1-hez hasonló lelőhelyekről 
származó gazdasági bizonyítékok olyan speciális 
tevékenységekről tanúskodnak, mint a fémművesség, 
a kemencében történő kerámia égetés, a gabonafel-
dolgozás, valamint a szarvasmarha- és sertéstenyész-
tés. Az erődített és nem erődített települések közötti 
térbeli kapcsolat integrált hálózatok létezésére utal, 

bár nem feltétlenül szigorú hierarchiára. Minda-
zonáltal az erődítményekbe történő beruházás 
– amely lineáris árokhosszúságban hatszorosa az 
MBA korinak – fokozott védelmi aggodalmakra és 
növekvő társadalmi differenciáltságra utal, valamint 
olyan központosított vezetés jelenlétére, amely nagy 
munkaerő szervezésére képes.

Az LBA II virágzó rendszere az Kr. e. 13. század-
ban erőszakosan omlott össze. Az olyan óriási erődít-
mények, mint Sântana és Cornești-Iarcuri megsem-
misülése fordulópontot jelent a régió történelmében. 
A régészeti leletek tűzvészekre, konfliktusokra és 
elhagyás olyan mértékére utalnak, amely mélyre-
hatóan változtatta meg a településszerkezetet. A késő  
bronzkor III (LBA III) időszaka, körülbelül Kr. e. 
1250-től 900/800-ig, jelentős népességcsökkenéssel, 
a települések számának drasztikus csökkenésével 
és az erődítmények szinte teljes eltűnésével jelle-
mezhető. Csak egyetlen lehetséges LBA III erődít-
ményt – Lipova-Coasta Rea – azonosítottunk, amely 
a Maros-szorosra néző dombon található. A legtöbb 
település ebben a fázisban kis-méretű, rövid életű és 
kevéssé dokumentált, ami a széttagolt és csökkenő 
népességet tükrözi. Az LBA II időszakhoz képest az 
évszázadonként számított teljes lakott terület közel 
hatvanadjára csökkent, ami a régió bronzkori történel- 
mének egyik legdrámaibb demográfiai visszaesését 
jelenti.

Összegzésként elmondható, hogy az AMM 
településeinek diakronikus fejlődése a környezeti 
feltételek, a rendelkezésre álló erőforrások, a kézmű-
ves szakosodás, a társadalmi szerveződés és a régiók 
közötti dinamika komplex kölcsönhatását tükrözi. A 
stabil és sűrűn lakott MBA-kori táj helyébe az LBA 
I-ben az átszerveződés kora következett, amelyet az 
LBA II-ben egy példátlanul monumentális építkezé-
sekkel és társadalmi-politikai komplexitással jellemez- 
hető szakasz követett. Ennek a rendszernek a kataszt-
rofális összeomlása a Kr. e. 13. században átalakította 
az egész régiót, ami a LBA III időszakban demográfiai 
és gazdasági hanyatláshoz vezetett. A szintézis azt 
mutatja, hogy az AMM kulcsfontosságú terület a 
Kárpát-medence és Délkelet-Európa bronzkori tár-
sadalmait érintő szélesebb körű fejlődési folyamatok 
megértéséhez.
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