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

Victor SAvAa!(® — Florin GOGALTAN?

The Lower Mures Region (LMR) is a distinct geographical area in the southeastern part of the Carpathian Ba-
sin. It stretches from where the Mures 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 km? 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 Als6-Maros mente a Karpat-medence délkeleti részén taldlhato, jol koriilhatarolhato foldrajzi teriilet. A Ma-
ros folyé hegyvidékrol valo kilépésétol a Tiszaval valo Osszefolydsdig terjed. Az elmult 15 évben egy koriilbeliil
2200 km?-es teriileten végzett szisztematikus terepbejdrdsok eredményeként mintegy szdz, a Kr.e. 2. évezredben
lakott telepiilést azonositottunk a teriileten. Ezzel az Alsé-Maros mente a Keleti-Kdrpdt-medence egyik legdt-
fogobban kutatott mikrorégidjava valt.

A tanulmdny a kozépsé és késé bronzkori telepiilésekre vonatkozé adatokat tekinti dat beleértve a foldrajzi
elhelyezkedés, a lakott teriiletek mérete, az eréditményrendszerek, az egykorii telepiilések kozotti dtlagos
tavolsdg és a belsé szervezddés elemzéseinek eredményeit, melyek alapjdin felvizolhaté az Also-Maros mente
telepiilésfejlédésének dtfogé képe. Vizsgaljuk a kozépsd bronzkori tellek és tell-szerti telepiilések, valamint az egy-

crer

mente telepiiléshalozataban.
Keywords: Lower Mures Region, Middle Bronze Age, tells and tell-like settlements, Late Bronze Age, megaforts

Kulcsszavak: Alsd-Maros mente, kozépsé bronzkor, tellek és tell-szertii telepiilések, késé bronzkor, mega-erdditések

2012). This area overlaps with a large part of the
current Arad County, excluding the region located
to the north of the Crisul Alb River. Its eastern half
is represented by the Zarand Mountains, the Nadds

Introduction

The Lower Mures Region (LMR) is a distinct geo-
graphical area in the southeastern Carpathian Basin.

It stretches from the point where the Mures 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 Crisul Alb Riv-
er and to the south by the high Vinga Plain (Sipos

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
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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 (Gogaltan et al. 2020, 73-74, fig.
6. 1 with early literature; see also new literature in
Gavan et al. 2021; Kienlin, Gévan 2021; Jaeger et al.
2022; Kienlin 2022; Fischl 2023; Gavan 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 Gogaltan 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 km? systematic field
survey /2009-2021/: 1,513.78 km?; systematic field survey + LiDAR /2022-2024/: 682.19 km?). 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 Cornesti-Crvenka
pottery style (red): Enclosed settlements (red square): 1. Macea-MAC062ASZ; 2. Munar-Wolfsberg; 3. Satu Mare-
Weingarten; 4. Sdntana-La nord de oras; 5. Santana-Tell 2; 6. Socodor-Cévéjdia; Unenclosed settlements (red circle): 7.
Alunis-Dealul molizilor; 8. Arad-Gradiste-Sere; 9. Arad-Bufniti; 10. Arad-Uzina de apé; 11. Cicir-Spinul lui Stanca; 12.
Chisindia-Podul Vechi; 13. Cruceni-SAG037ASZ; 14. Cuvin-Valea Danciului; 15. Firiteaz-SAG004ASZ; 16. Frumuse-
ni-2.5 km south the village; 17. Horia-Slatini = Situl V6; 18. Hunedoara Timisand-SAG009ASZ; 19. Macea-Topila; 20.
Macea-MACO002ASZ; 21. Munar-Site 1; 22. Olari-Holumb; 23. Sdntana-Holumb; 24. Vinga-Izvor/Site 6; 25. Vinga-Site
19. Finds associated with the Mures pottery style (yellow): Enclosed settlements (yellow square): 26. Pecica-PEC019 =
Santul 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 caramidarie C.A.P. Ogorul; 32. Pecica-PEC020 = Santul Mic = in-
tre Vii = Fostul salag Donat; 33. Pecica-PEC030 = terasa tordica situl 14; 34. Semlac-Situl 5; 35. Seitin-Taietura; Finds
associated with the Otomani pottery style (blue): Enclosed settlements (blue square): 36. Chisineu-Cris-CHCO005ASZ;
37. Gréniceri-GRA033ASZ; 38. Griniceri-GRA65ASZ; 39. Pilu-PIL001; 40. Simand-SMDO001; 41. Virsand-Movila
dintre vii; Unenclosed settlements (blue circle): 42. Graniceri-GRA056ASZ; 43. Gréniceri-GRA057ASZ; 44. Pilu-PI-
L036ASZ = Sit 1 (source: 1-4: the authors)

1. kép. 1: MBA tobbrétegti teleptilések (sarga korok) és LBA II mega-erdditések (piros négyzetek) a Karpat-medencé-
ben (a tobbrétegt telepiilések listdja Gogaltan 2017 alapjan késziilt). 2: A régészeti kutatdsok dllapota Arad megyében
az adminisztrativ-teriileti egységek szerint (sziirke: nem szisztematikusan feltérképezett; narancssarga: szisztemati-
kusan feltérképezett; kék: LIDAR-szkenneléssel kiegészitett szisztematikus feltérképezés). 3: Az Arad megyei admin-
isztrativ-teriileti egységek kutatasi allapotanak megjelenitése diagramon (nem szisztematikus terepi felmérés: 5558,03
km?; szisztematikus terepi felmérés /2009-2021/: 1513,78 km?; szisztematikus terepi felmérés + LiDAR /2022-2024/:
682,19 km?). 4: A 2009 és 2024 kozott felfedezett telepiilések szazalékos ardnya (2009-ig: 51 telepiilés; 2009-2021
kozott: 30 telepiilés; 2022-2024 kozott: 19 telepiilés). 5: MBA-telepiilések Arad megyében. A Cornesti-Crvenka
keramia stilushoz kapcsolddo leletek (piros): erdditett telepiilések (piros négyzet): 1. Macea-MAC062ASZ; 2. Munar-
Wolfsberg; 3. Satu Mare-Weingarten; 4. Sintana-La nord de oras; 5. Sdntana-Tell 2; 6. Socodor-Céavédjdia; eréditetlen
teleptilések (piros kor): 7. Alunis-Dealul molizilor; 8. Arad-Grédiste-Sere; 9. Arad-Bufniti; 10. Arad-Uzina de apa; 11.
Cicir-Spinul lui Stanca; 12. Chisindia-Podul Vechi; 13. Cruceni-SAG037ASZ; 14. Cuvin-Valea Danciului; 15. Firite-
az-SAGO004ASZ; 16. Frumuseni-2.5 km south the village; 17. Horia-Slatini = Situl V6; 18. Hunedoara Timisana-SA-
GO009ASZ; 19. Macea-Topila; 20. Macea-MAC002ASZ; 21. Munar-Site 1; 22. Olari-Holumb; 23. Sdntana-Holumb;
24. Vinga-Izvor/Site 6; 25. Vinga-Site 19. A Maros keramia stilushoz kapcsol6do leletek (sarga): eréditett telepiilések
(sarga négyzet): 26. Pecica-PEC019 = Santul Mare; 27. Semlac-Livada lui Onea; eréditetlen telepiilések (sarga kor): 28.
Arad-Gai [; 29. Arad-Palatul cultural; 30. Neudorf-Vest; 31. Pecica-PEC014 = Fosta cirdmidérie C.A.P. Ogorul; 32.
Pecica-PEC020 = Santul Mic = Intre Vii = Fostul silas Donat; 33. Pecica-PEC030 = terasa tordica situl 14; 34. Sem-
lac-Situl 5; 35. Seitin-Taietura. Az Ottomany keramia stilushoz kapcsolddé leletek (kék): erdditett telepiilések (kék
négyzet): 36. Chisineu-Cris-CHCO005ASZ; 37. Graniceri-GRA033ASZ; 38. Graniceri-GRA65ASZ; 39. Pilu-PIL001;
40. Simand-SMDO001; 41. Varsand-Movila dintre vii; erditetlen telepiilések (kék kor): 42. Graniceri-GRA056ASZ; 43.
Graniceri-GRA057ASZ; 44. Pilu-PIL036ASZ = Sit 1 (forrds: 1-4: a szerzok)
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Vicze, Stig Serensen 2023; Fazecas 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 (Gogaltan 2017), was
considered by some scholars as the peak of BA civil-
isation in this region (Kristiansen 2000, 9; Kadrow
2001, 266-267; Hansel 2003, 80; Uhnér 2005, 745;
Gogaltan 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
(Gogaltan, Sava 2010; Szentmiklosi et al. 2011;
Szeverényi et al. 2015; Czukor et al. 2017; Sava,
Gogéltan 2017; Szeverényi et al. 2017; Molloy et al.
2017; Heeb et al. 2017; Gogaltan, Sava 2018; Heeb
et al. 2018; Gogaltan 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; Boka et al. 2022; Agapiou et al. 2023a;
Estanqueiro et al. 2023; Molloy et al. 2023a; Teinz et
al. 2023; Agapiou et al. 2023b; Bruyere 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 (San-
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, Gogaltan 2023) prove a clear evolution and
manifestation of social stratification (Gogéltan,
Bors 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, Gogaltan 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 (Boka et al. 2017; Boka
2020; Melis et al. 2022; Sava, Gogaltan 2022, 98-101;
Estanqueiro et al. 2023; Molloy et al. 2023a; Bruyere
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, Gogaltan 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 (AT Us)
in Arad County: Arad, Buteni, Chisindia, Covasant,
Felnac, Frumuseni, Ghioroc, Ineu, Nadlac, Pancota,
Santana, Sebis, Semlac, Siria, Vladimirescu, Vinga,
and Zadareni (Sava, Gogaltan 2022, Tab. 1). A to-
tal area of 1,513.78 km?* was covered, representing
19% of Arad County’s total area of 7,754 km?. These
surveys were conducted before LIDAR data became
available for the region' (Fig. 1. 2-4). Since 2021, the
field surveys have used LiDAR technology to target
additional ATUs, including Pecica (Sava et al. 2023),
Sagu (Sava et al. 2025), and other AT Us in the lower
plain of Crisul Alb: Chisineu-Cris, Graniceri, Macea
and Pilu (Sava 2024a). These surveys covered a to-
tal area of 682.19 km?, accounting for 9% of Arad
County’s total area (Fig. 1. 2).

An area spanning 5,558.03 km*—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 Mures and Crisul Alb, MBA multilayer settlements. Pecica-PEC019 = Santul Mare: 1: Digital elevation
model (DEM); 2: photograph, taken during the excavations by I. H. Crisan. 3: DEM of Semlac-Livada lui Onea. 4:
DEM of Munar-Wolfsberg. Satu Mare-Weingarten: 5: DEM; 6: satellite photograph. Simand-SMDO001ASZ: 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 Als6-Maros és Fehér-Koros menti MBA tobbrétegt telepiilések. Pecica-PEC019 = Santul Mare: 1: digitalis
domborzatmodellje (DEM); 2: fotoja (készitette I. H. Crisan az asatdsok soran). 3: Semlac-Livada lui Onea, DEM. 4:
Munar-Wolfsberg, DEM. Satu Mare-Weingarten: 5: DEM; 6: mtiholdkép. Simand-SMDO001ASZ: 7: DEM; 8: 1égi felvé-
tel. Macea-MACO062ASZ: 9: DEM; 10: 1égi felvétel (forras: 1, 3-5, 7-10: a szerzdk; 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 (Gogaltan 2019). This
is due to the lack of clear distinctions between the
main evolutionary phases of ceramic styles in this
area (Sava, Gogéltan 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,
Ursutiu 2021). Table I 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; Bruyere 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 Chisindia-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 Alios-Valea Aliosu in
Timis County (Stavila 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
Mures ceramics are located in the near vicinity of the
Mures River, particularly downstream of the cur-
rent Pecica locality. Cornesti-Crvenka settlements
are spread both to the south and the north of Mures
River, following the foothills of Zaradului Mountains
and extending to the valley of the Crisul Alb River. In
the lowest region of Arad County near the Crisul Alb,
there are settlements in which the majority of the
ceramics is of Otomani style (Gogaltan 1999; Sava,
Gogaltan 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 (Gogaltan, Sava 2019, 66-75; Sava, Gogaltan
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 Mures and Crisul Alb area. Sdntana-La nord de oras 1: DEM;
2: satellite photograph; 3: aerial photograph. Socodor-Cévéjdia: 4-5: DEM; 6-7: aerial photograph. Pilu-PILO01ASZ:
8: DEM; 9: aerial photograph; 10: DEM (sources: 1, 3-10: the authors; 2: GoogleEarth)
3. kép. Az Als6-Maros és Fehér-Koros menti MBA tobbrétegt telepiilések. Santana-La nord de oras: 1: DEM;
2: miiholfelvétel; 3: 1égifelvétel. Socodor-Cévajdia: 4-5: DEM; 6-7: légifelvétel. Pilu-PILO01ASZ: 8: DEM; 9: légifelvétel;
10: DEM (forras: 1, 3-10: a szerzdk; 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. Mures valley settlements are situ-
ated on high river terraces along well-defined pa-
leochannels. The most representative examples are
Pecica-Santul 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 Mures Valley was also followed
by the communities from Simand-SMDO001 (Fig. 2.
7-8) and Macea-MACO062ASZ (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 San-
tana-La nord de oras (Fig. 3. 1-3), Socodor-Cévdjdia
(Fig. 3. 4-7), and Varsand-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
(Gréniceri-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 Santana-La nord de oras (Gogaltan,

Sava 2010, 39-40; Sava 2014a; Gogaltan, Sava 2019,
71-72; Sava, Gogaltan 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. I; Fig. 6. 1-2). Similar large
pits have also been observed in Socodor-Cavajdia
(Fig. 3. 4-5), Santana-tell 2 (Fig. 3. 10) or Grénic-
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 Crisul Alb River, a good
example for this being the case of Toboliu-Dambul
Zandacanului (Bihor County) (Lie et al. 2019, Fig. 6).

Geophysical investigations at Santana-La nord de
oras, 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. I;
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 m?,
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 Mures and Crisul Alb area. Graniceri-GRA033ASZ: 1: DEM;

2: aerial photograph; 3-4: satellite images, Graniceri-GRA065ASZ: 5: satellite image; 6: aerial photograph. Chisineu-
Cris-CHCO005ASZ: 7: DEM,; 8: aerial photograph. Varsand-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 Als6-Maros és Fehér-Koros menti MBA tobbrétegi telepiilések. Graniceri-GRA033ASZ: 1: DEM;

2: légifelvétel; 3-4: miiholdfelvételek, Griniceri-GRA065ASZ: 5: miitholdkép; 6: 1égifelvétel. Chisineu-Cris-
CHCO005ASZ: 7: DEM,; 8: légifelvétel. Virsand-Movila dintre vii: 9: DEM; 10: mitholdkép (forras: 1-2, 6-9: a szerzdk;
3, 5, 10: GoogleEarth; 4: https://corona.cast.uark.edu/atlas#zoom=3&center=0,3000000)
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Fig. 5. MBA settlement size (red: enclosed sites) (source: the authors)
5. kép. MBA telepiilések mérete (piros: eréditett telepek) (forras: a szerzék)

narrowest, bordering an interior surface of approx.
5,200 m?. 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 Alios-Valea Aliosu
(Stavila et al. 2020, Pl. 2-4), Arokt6-Dongéhalom
(Kienlin 2020, Fig. I1I. 134), Crestur-Cetatuie (Kien-
lin 2021, 55-56, Fig. 122), Em8d-Nagyhalom (Kien-
lin 2020, 146, Fig. I1I. 117-122), Tibolddardéc-Bércut
(Kienlin 2020, Fig. III. 136), Tiszakeszi-Balinthat
themet6 (Kienlin 2020, Fig. I1I. 135), Toboliu-Dam-

bu Zandcanului (Gédvan et al. 2024), and Vatta-Test-
halom (Kienlin 2020, Fig. III. 133). A very similar
situation to the one in Sintana-La nord de oras was
identified in Rosiori-Cetatea de pamant, where rows
of well-preserved buildings were identified (Kienlin
2021, 47-48, Fig. 17).

Analogies for the internal organization of the
Santana-La nord de oras settlement can be found
within the same microregion. In Socodor-Cavdjdia,
D. Popescu’s excavations did not reveal any buildings
in the core area. However, evidence of wood and clay
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buildings was found outside of the ditch. A similar
situation was identified in Varsand, 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 Virsand” (Popescu
1956a, 44). Despite investigating over 800 m* over
time, the excavations conducted in Virsand-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 Virsand 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

‘ 0m 50m 100m|

-

-

—_——
| Om 50m ]00m|

Fig. 6. MBA multilayer settlement of Sintana-La nord de oras. 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. Santana-La nord de oras, MBA tobbrétegt telepiilés. 1-2: Geofizikai mérések és DEM Osszevetése.

3: A geofizikai mérésekkel azonositott 6 strukturak (piros kontir). 4: A geofizikai mérések értelmezésébdl
késziilt telepiilésrajz (forras: a szerz6k)
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Fig. 7. 1: The ideal plan of a dwelling from Pecica-PEC019 = Santul 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
= Santul Mare (source: O’Shea et al. 2011; Nicodemus et al. 2015, redrawn by the authors)

7. kép. 1: Egy épiilet idealizalt alaprajza Pecica-PEC019 = Santul Mare telepiilésrdl, a 4. struktura alapjan (forras:
O’Shea et al. 2011, a szerzok altal tjrarajzolva). 2: A Pecica-PEC019 = Santul Mare telepiilésen azonositott f6 struk-
tarak sematikus abrazolasa (forras: O’Shea et al. 2011; Nicodemus et al. 2015, a szerzdk altal Gjrarajzolva)

Mures 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 Mures 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-

Santul Mare tell (approx. 4,000 m?) 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 (Crisan 1978, 64-65; Sava et al.
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Fig. 8. 1: Section of the Pecica-PEC019 = Santul 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 = Santul Mare tell metszetrajza, firds adatok alapjan (atrajzolva O’Shea et al. 2005 alapjan).
2: Munar-Wolfsberg telepiilésrajza geofizikai adatok alapjan, a negyedik erddités bejaratdnak részletei kiemelve
(forras: a szerzok)
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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 Mures River, locat-
ed approx. 6 km south-south-east of Pecica-Santul
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, Gogaltan 2014; Gogéltan 2016,
90-94; Sava, Gogaltan 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, Gogéltan 2017, 93-95). A similar
situation exists in Alios-Valea Aliosu (Stavild 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 (Gogaltan 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
Crisul Alb River, settlements have only one circular
ditch (Graniceri-GRA033ASZ, Chisineu-Cris-CH-
CO005ASZ, Socodor-Cavdjdia, Santana-La nord de
oras, Sdntana-Tell 2, and Varsand-Movila dintre vii).
The exception is Pilu-PILO01ASZ, where two con-
centric ditches were documented. Near the Mures
River meadow, the ditch or ditches have the shape
of circular arcs (Simand-SMDO001ASZ, Macea-MA-
C062ASZ, Pecica-PEC019=Santul 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 Chisindia-
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, Gogiltan 2019; Sava, Gogaltan 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 Pétul/La
Cotdrci (Sava, Gogaltan 2019, 225, 226, Fig. 1; Sava,
Gogaltan 2022, Fig. 59) and Santana-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 er6ditésrendszerek alaprajzai (piros: arkok; fekete: foldsancok; zold: palankok). 2: A legkozelebbi egyko-
ru MBA telepiiléstdl vald tavolsag (piros: erdditett telepiilések). 3: Az MBA arkok, palankok és foldsancok linearis
kiterjedését bemutatd diagram (forras: a szerzok)
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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,
Gogaltan 2022, 142-143). This complicates the
proper dating of several settlements (Sava, Gogal-
tan 2019, 223, 225-226; Sava, Gogaltan 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-Santul Mare,
Periam-Movila Santului, and Satu Mare-Weingarten
(Sava, Ignat 2016, 189-190) proves a continuity of
the area’s occupation through LBA 1.

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 Crisul Alb was densely
occupied during the MBA, it seems that the area
was depopulated during the LBA 1. 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 (Gogaltan
2021, 13-16; Sava, Gogaltan 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 Sagu-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, Gogéltan 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.

Sanpetru German-Caramidarie 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 Mures 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 Paulis-Dealul
Bétran (Padureanu 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 Téne period.

LBA II settlements (approx. 1450-1250 BC)

During the LBA T stage, settlements such as Curti-
ci-Sud-est or Sagu-Situl A1_1 continued to be inhab-
ited, reaching the peak of their development during
the 15th and 14th centuries BC. However, most LBA
IT 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 Patul/La Cotirci is located in
the mountain area, specifically in the Mures 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 (Gogaltan, Sava 2010; Szeverényi et al.
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Fig. 10. 1: LBA I settlements in Arad County: Unenclosed settlements (yellow circle): 1. Bodrogu Nou-La Hodaie =

Catre Vale; 2. Covasént-Site 6; 3. Curtici-Sud-est; 4. Horia-Vest=Situl V7; 5. Lipova-Bai; 6. Paulis-Dealul Batran;

7. Pancota-Site 16; 8. Sambateni; 9. Sampetru German-Céaramidarie; 10. Santana-La Fantand; 11. Sagu-Site A1_1.

2: Distance to the nearest contemporary LBA I settlement (source: the authors)
10. kép. 1: Arad megyei LBA I telepiilések: erdditetlen telepiilések (sarga kor): 1. Bodrogu Nou-La Hodaie = Catre Vale;
2. Covasant-Site 6; 3. Curtici-Sud-est; 4. Horia-Vest=Situl V7; 5. Lipova-Bai; 6. Paulis-Dealul Batran; 7. Pancota-Site
16; 8. Sambiteni; 9. Sampetru German-Cdrdmidarie; 10. Sdntana-La Fantana; 11. Sagu-Site A1_1. 2: A legkozelebbi
egykoru LBA T telepiiléstél vald tavolsag (forras: a szerzék)

2017; Molloy et al. 2020; Boka et al. 2022; Molloy et
al. 2023a; Sava, Gogaltan 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
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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-asezare fortificatd; 6. Pecica-PEC040; 7. Pecica-PEC041;
8. Santana-Cetatea Veche; 9. Semlac-SML021; Unenclosed settlements (yellow circle): 10. Arad-Bufnit; 11. Arad-
Bypass B03-B04; 12. Arad-Gai I; 13. Arad-Palatul Cultural; 14. Arad-Uzina de apd; 15. Covésant-Situl 9; 16. Chisineu-
Crig-CHCO012ASZ = 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 Timisana-SAG008ASZ; 24. Mailat; 25. Nad-
lac-Situl N8; 26. Neudorf-Paraul Rosia; 27. Pecica-PEC012 = Forgaci 1; 28. Pecica-PEC007; 29. Pecica-PEC038-asezare
nefortificatd; 30. Satu Mare; 31. Simpetru German; 32. Sagu-SAG011ASZ; 33. Sagu-Situl A1_1; 34. Sagu-Langd Gara;
35. Vinga-Situl 30; 36. Vinga-Situl 43; 37. Vladimirescu; 38. Zddéreni; 39. Zimandu Nou
11. kép. Arad megyei LBA 1I telepiilések: mega-eréditések (piros négyzet): 1. Arad-AR026; 2. Firiteaz-SAGO03ASZ;
3. Munar-Wolfsberg; 4. Pecica-PEC020; 5. Pecica-PEC038-asezare fortificatd; 6. Pecica-PEC040; 7. Pecica-PEC041;
8. Santana-Cetatea Veche; 9. Semlac-SMLO021; erdditetlen telepiilések (sdrga kor): 10. Arad-Bufnit; 11. Arad-Bypass
B03-B04; 12. Arad-Gai I; 13. Arad-Palatul Cultural; 14. Arad-Uzina de apa; 15. Covasant-Situl 9; 16. Chisineu-Cris-
CHCO012ASZ = 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 Timisana-SAG008ASZ; 24. Mailat; 25. Nad-
lac-Situl N8; 26. Neudorf-Paraul Rosia; 27. Pecica-PEC012 = Forgaci 1; 28. Pecica-PEC007; 29. Pecica-PEC038-asezare
nefortificata; 30. Satu Mare; 31. Simpetru German; 32. Sagu-SAG011ASZ; 33. Sagu-Situl A1_1; 34. Sagu-Langd Gara;
35. Vinga-Situl 30; 36. Vinga-Situl 43; 37. Vladimirescu; 38. Zidéreni; 39. Zimandu Nou

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 Mures 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 Mures River (Fig. 12.
3), near the Pecica-Santul 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
IT fortification. Similar to Pecica-PEC020, the forti-
fication system from Munar was erected on the edge
of the high terrace of the Mures River (Fig. 12. 2).
The recently investigated fortifications from Arad-
ARO026 (Fig. 12. 1), Pecica-PEC038-asezare fortifi-
cata (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-
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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-SMLO021.
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-SAGO003ASZ 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 Santana-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 (Gogéltan,
Sava 2010; Gogaltan 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; Gogéltan 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, Santana-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: Sdntana-Cetatea
Veche (130 ha), Pecica-PEC020 (103 ha), Pecica-
PECO041 (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 Timisana-
SAGO08ASZ (1.8 ha), Sagu-Langa Gara (2.1 ha),
Felnac-Situl 5 (4.5 ha), as well as small megaforts,
like Munar-Wolfsberg (15 ha) and Pecica-PEC038-
asezare nefortificata (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 Sagu-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 Sagu-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
potterykiln (Savaetal. 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 Csanadpalota-Foldvar (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 Santana-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 (Gogaltan 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 m?, 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
m’ 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 m” and an elevation of 3.5
m, most likely has a funerary character (Gogaltan et
al. 2023; Gogaltan et al. 2024).

The defensive system of the Santana-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 1II settlements had fortification systems. As
shown in Fig. 19. I, these fortifications vary in size
and structure. Pecica-PECO038, for example, has a
surface area of only approx. 7 ha and consists of two
simple enclosures, whereas Santana-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-SAGO03ASZ, Munar-
Wolfsberg, and Santana-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-asezare fortificata
and Santana-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 1I megaforts in the Lower Mures 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-erdditések az Als-Maros mentén. 1: Arad-AR026, DEM. 2: Munar-Wolfsberg, 1égi felvétel.

3: Pecica-PEC020, DEM. 4: Pecica-PEC020, mtiholdkép. 5: Pecica-PEC038, DEM. 6: Pecica-PEC040, mtiholdkép.
7: Pecica-PEC041, DEM. 8-9: Semlac-SML021, DEM. 10: Firiteaz-SAG003ASZ, DEM (forrés: 1-3, 5, 7-10: a szerzok;
4: GoogleEarth; 6: https://corona.cast.uark.edu/atlas#zoom=3&center=0,3000000)
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Fig. 13. 1-4: Santana-Cetatea Veche megafort: DEM (1-2), satellite image (3), and aerial photograph of the megafort
(4). 5: LBA 1II settlement size (red: enclosed sites) (sources: 1-2, 4-5: the authors; 3: GoogleEarth)
13. kép. 1-4: Santana-Cetatea Veche mega-erédités: DEM (1-2), miholdkép (3), 1égifotd (4). 5: LBA 11 teleptilések
mérete (piros: erdditett teleptilések) (forras: 1-2, 4-5: a szerzék; 3: GoogleEarth)

tance between settlements was about 3.6 km. Exclud-
ing the outliers, Conop-Situl 5 and Chisineu-Cris-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 (Santana-
Cetatea Veche, Cornesti-Iarcuri), events that cer-
tainly occurred during the 13th century BC. The col-
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Fig. 14. LBA II unenclosed settlements. Excavation surveys. 1: Pecica-PEC007; 2: Conop-Situl 5; 3: Sagu-Situl A1_1
14. kép. LBA 11 erdditetlen telepiilések. Asatési felmérések. 1: Pecica-PEC007; 2: Conop-Situl 5; 3: Sagu-Situl A1_1

(forrés: a szerzok)
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Fig. 15. Santana-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. Santana-Cetatea Veche. 1: A mega-erddités geofizikai mérésekbdl szarmazé értelmezése; 2: a mega-erddités
terve a DEM-re illesztve (kék vonal: épiiletek; piros vonal: arkok; z6ld/fehér vonal: palankok; fekete vonal: féldsancok)
(forras: a szerzdk)
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Fig. 16. Idealized reconstruction of the Sintana-Cetatea Veche megafort (graphics: Bogdan Rus)
16. kép. Santana-Cetatea Veche mega-erddités idealizalt rekonstrukcidja (grafika: Bogdan Rus)
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Fig. 17. Santana-Cetatea Veche, first fortification system, Trench $6/2019. 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. Santana-Cetatea Veche, els6 erdditési rendszer, S6/2019 szelvény. 1: A palank elégetésébdl szarmazé omladék;
2: a paldnk alapozasi drka; 3: védelmi arok a palank el6tt; 4: az S6/2019 szelvény ortofotéja (forras: a szerzok)

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/Lipovita (Padureanu 1993, 23; Méruia
2011, Annex 2, 1361-1368). This site is located on
a prominent hilltop that faces the Mures 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 (Bédlan 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, Padureanu 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, Ursutiu 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).
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Fig. 18. Santana-Cetatea Veche, third fortification system. 1: Aerial photograph of Trench $5/2018; 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. Santana-Cetatea Veche, harmadik eréditési rendszer. 1: Az S5/2018 szelvény légifotoja; 2: a palank égett
maradvdnyai; 3: a palank oszlophelyei; 4: az els6 védelmi arok; 5: a geofizikai mérések eredményei, a kapuk épitési
rendszerének részletei kiemelve (forras: a szerzok)
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Fig. 19. 1: Plans of LBA 1II enclosure systems (red: ditches; black: earthen ramparts; green: palisades); 2: distance to
the nearest contemporary LBA 1II 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 erdditésrendszerek alaprajzai (piros: arkok; fekete: foldsancok; zold: palankok); 2: a legkozelebbi
egykort LBA II telepiiléstdl valo tavolsag (piros: erdditett telepiilések); 3: az LBA II arkok, paldankok és foldsancok
linedris kiterjedését bemutatd diagram (forras: a szerzok)
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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 Cornesti-Crvenka communities has dou-
bled (Gogaltan 1999, Fig. 15; Sava, Gogaltan 2022,
Fig. 30-31; Stavila, Gogéltan 2024, P1. 1). Very little
was known about cultural developments during the
1600/1500-900/800 BC period, except for the older
excavations at Santana-Cetatea Veche (Rusu et al.
1999; Gogéltan, 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

2,500 m
2,000 m
1,500 m
1,000 m

500 m

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; Dufty et al. 2019; Gévan et
al. 2021; Melis et al. 2022; Gavan et al. 2023; Melis
2023; Parditka, Dufty 2023; Gavan 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).

LBAIIL

Fig. 20. LBA III settlements in Arad County: Enclosed settlements (red square). 1. Lipova-Coasta Rea/Lipovita; Unen-
closed settlements (yellow circle): 2. Arad-Bujac = Str. Tiberiu nr.5 = str. Progresului nr. 34 = str. Ghioceilor nr. 75;
3. Arad-Silvas (Bujac); 4. Arad-Aeroport; 5. Arad-Micélaca-Delut; 6. Arad-Autogara veche; 7. Arad-Centru; 8. Caporal
Alexa; 9. Firiteaz- SAG004ASZ = Dealul Golumb; 10. Iermata Neagra-Situl 1; 11. Iermata Neagra-Situl 7; 12. Olari-
Situl 1; 13. Pecica-PECO011 si PEC012; 14. Nadlac-Situl N28; 15. Nadlac-Situl N33; 16. Siria
20. kép. Arad megyei LBA III telepiilések: erdditett teleptilések (piros négyzet). 1. Lipova-Coasta Rea/Lipovita; erédite-
tlen telepiilések (sarga kor): 2. Arad-Bujac = Str. Tiberiu nr.5 = str. Progresului nr. 34 = str. Ghioceilor nr. 75;

3. Arad-Silvas (Bujac); 4. Arad-Aeroport; 5. Arad-Micélaca-Delut; 6. Arad-Autogara veche; 7. Arad-Centru; 8. Caporal
Alexa; 9. Firiteaz- SAG004ASZ = Dealul Golumb; 10. Iermata Neagra-Situl 1; 11. Iermata Neagra-Situl 7; 12. Olari-
Situl 1; 13. Pecica-PECO011 si PEC012; 14. Nadlac-Situl N28; 15. Nadlac-Situl N33; 16. Siria
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Fig. 21. The LBA III fortification of Lipova-Coasta Rea/Lipovita. 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/Lipovita, LBA III er6dités. 1: DEM; 2: DEM és az er6ditmény keresztmetszete
(forras: a szerzok)

Throughout the MBA, three cultural circles
(Mures, Vatina—through Cornesti-Crvenka, its
northern part—and Otomani) intersected in the
area bounded by the Lower Mures and Crisul 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 (fells and tell-like settlements), represent
almost half of the total number of identified settle-
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Fig. 22. 1-2: LBA III unenclosed settlements. Excavation plans of Pecica-PECO011 (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 erdditetlen telepiilések. Pecica-PECO011 (1) és Pecica-PECO012 (2) feltarasi tervrajzai; 3: LBA III
telepiilések mérete (piros: erdditett telepiilések); 4: a legkozelebbi egykort LBA III telepiiléstél valo tavolsag (piros:
erdditett teleptilések) (forras: a szerz6k)

ments. In Toboliu-Dambul Zanacanului (Lie et al.
2024) and Emdéd-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 Cornesti-Cornet, it is
known only that the ditches were functional during
the occupation of the site (Heeb, Bélarie 2020). In
most cases, there was documented habitation out-
side of the ditches surrounding the core of the set-
tlement.
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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 (Géavan, Gogaltan 2014; Kienlin 2020; Sava,
Gogaltan 2022, 140). During the MBA, lower in-
tensity of violent conflicts (Sava, Gogaltan 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 Mures 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 Santa-
na-La Nord de Oras 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 Backa (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 Santana-Cetatea
Veche (Krause et al. 2022a; Krause et al. 2022b), are
the exception.

The LBA megaforts were built at the confluence
of the Mures 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 along-standing
tradition of habitation in this region. The evidence
shows a continuation of important material culture
elements from the MBA to the LBA (Sava, Gogaltan
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
Cornesti site was considered "a defended site of urban
character” (Szentmiklosi et al. 2011, 834), the one
from Csanadpalota 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 Santana-Cetatea Veche megafort differs
from the TSG network due to its internal organisation
and fortification system. Instead, the megafort from
Cornesti-ITarcuri would fit into the TSG organisational
pattern (Molloy 2025, 212).

The internal organisation of the Santana-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 Santana 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
(Gogéltan et al. 2023; Gogaltan 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 (Gogéltan 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 (Gogaltan, Sava 2012, 68-69;
Gogaltan, Sava 2018; Sava, Gogaltan 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 (Bélan
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 telepiilések relativ kronologiai
sorrend alapjan rendezve; 2: az MBA, LBA II és LBA III
telepiilések teljes teriilete; 3-4: az MBA (3) és LBA 11
telepiilések (4) méret szerinti varidcios egytitthatdinak
grafikonja; 5: az MBA és LBA 1II 4rkok, palankok és
foldsancok linearis kiterjedését bemutat6 diagram
(forras: a szerzdk)
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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 Mures 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, Gogaltan
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).

Notes

1 LiDAR support made available by the Romanian
Government.

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. I). 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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AZ ALSO-MAROS MENTE TELEPULESTORTENETI VALTOZASAI A KR. E. 2. EVEZREDBEN

Osszefoglalds

A tanulmany tobb mint tizenét évnyi szisztematikus
kutatas soran Osszegyjtott, kiterjedt régészeti adat-
bazis alapjan nyujt atfogd rekonstrukciot az Also-
Maros mente (AMM) telepiilésdinamikajardl a Kr. e.
2. évezredben. A Karpat-medence délkeleti szélén
elhelyezkedé régio stratégiai folyosoként miikodott,
Osszekotve a Balkant Kozép-Eurdpaval és Erdélyt a
tagabb alfoldekkel. Gazdag természeti eréforrasai,
valtozatos geomorfoldgidja és a tavolsagi utvonalak
menti elhelyezkedése kedvezo feltételeket teremtett
a folyamatos emberi jelenlétnek a bronzkorban, igy a
régio Kozép-Eurdpa délkeleti részének egyik legjob-
ban dokumentalt mikrorégiojava valt.

A tanulmany mintegy szaz, Kr. e. 2000/1900 és
900/800 kozott létesitett telepiilést vizsgal, mely-
eket terepbejarasok, véletlenszert eldkeriilések, asa-
tasok soran, légi felvételeken és legtjabban LiDAR-
vizsgalatokkal fedeztek fel. Ezeket az adatokat egy
GIS-adatbazisba integraltuk, hogy a teleptilések elhe-
lyezkedését, méretét, er6ditményrendszereit, belsé
szervezOdését és diakronikus véltozasait elemezziik.
Ezen anyagok osszefoglalasaval arnyalt és kronologi-
ai rekonstrukciét vazolunk fel arrdl, hogy az AMM
kozosségei hogyan alkalmazkodtak a bronzkor
kornyezeti, gazdasagi €s tarsadalmi atalakulasaihoz.

A kozéps6 bronzkorban (MBA), nagyjabdl Kr. e.
2000/1900 és 1550 kozott, a jellemzben strd
teleptiléshalozat elsésorban az alfoldi teriileteken
koncentralodott. A tobbrétegti tell és tell-szert tele-
piilések — az MBA kozponti telepiilései - kizardlag
siksagokon, altaldban a Maros kozelében taldlhatd
magasabb folydteraszokon vagy jol koriilhatarol-
hato 6srégi medrekben talalhatok. Ezek a telepiilések
kiilonféle kulturalis hagyomanyhoz tartoznak, tob-
bek kozott a Maros-, Cornesti-Crvenka- és Ottomany
csoportokhoz, amelyek anyagi kulturai a régidoban
atfedik egymast. A kulturalis sokféleség ellenére az
MBA telepiilések szerkezeti hasonldsagokat mutat-
nak: sokuknak van egy kiemelkedd kozponti része,
amelyet egy vagy tobb kor vagy félkor alaku arok vesz
koriil. A 44 MBA lelShely koziil 14 esetben lathatok
erdditési arkok, bar a sancok vagy palankok nyomai
nagyrészt hidnyoznak ezen a szinten.

A fejlett dokumentacids technikak, kiilonosen a
digitalis terep modellek és a geomagneses felmérések,
jelentdsen finomitottak az MBA telepiilések épité-
szetérol szerzett ismereteinket. A Santana-La nord

de oras lel6hely jol szemlélteti ezt a fejlodést. A
felmérések és a geofizikai adatok egy arokkal koriil-
vett kozponti mag koré szervezédo telepiilést tartak
fel, amelyet szabvanyos méret(, téglalap alaku hazak
sorai vettek koriil. Ez a szabalyossag szandékos ter-
vezésre utal, és arra enged kovetkeztetni, hogy még a
kozepes méretli bronzkori kozosségek is strukturalt
térbeli szervezédést kovettek. Hasonlé mintak fi-
gyelhet6k meg Socodor-Cavdjdia és Varsand-Movila
dintre vii telepiiléseken is, ami alatimasztja azt az ér-
telmezést, hogy a régié MBA telepiilései, bar viszony-
lag kis mérettiek voltak, bels6 rendet és hosszu tava
stabilitast mutattak.

A Mures-volgyben taldlhatd tellek, mint Pe-
cica-Santul Mare, Semlac és Munar-Wolfsberg,
kiilonbo6zd épitészeti jegyeket mutatnak, melyeket
nagyrészt a tdj formalt. A magas teraszon fekvo
Pecica mély, félkor alaku drokkal van levalaszt-
va a kornyezd fennsiktdl, mig Munar komplex
szerkezetét négy félkor alaku arokkal alakitottak ki.
Az MBA erdditések kevésbé védelmi rendszerek-
ként, mint inkdbb térbeli lehatiroldsként mikod-
tek, hozzajarulva a tobbrétegli telepiilési halmok
kialakuldsahoz. Az MBA gazdasagi élete a mezdgaz-
dasagra, az allattenyésztésre, a fazekassagra és a
fémmuvességre tamaszkodott, a kozosségek kozotti
kapcsolatok viszonylag békések voltak. A telepiilések
kozotti atlagos 3,6 km-es tavolsag stirti lakottsagra és
stabil tarsadalmi-gazdasagi kapcsolatokra utal.

A késd bronzkor I (LBA I), koriilbelil Kr. e.
1550 és 1450 kozott, egy atmeneti fazist jelol, ame-
lyet attelepiilés és dtszervezés jellemez, bizonyos
MBA hagyomdanyok fennmaraddsa mellett. Kevés
lel6helyet lehet biztosan ehhez a szakaszhoz sorol-
ni, mivel nehéz megkiilonboztetni a késé MBA, az
LBA I és a korai LBA II leletegyiittesek keramiajat.
A rendelkezésre all6 bizonyitékok azonban arra
utalnak, hogy tobb korabbi tell-telepiilés kissé ma-
gasabb és szarazabb teriiletekre koltozott, valdszint-
leg a kornyezeti valtozasokra, példaul a siksagok
megndvekedett nedvességszintjére reagalva. A ta-
nulmanyban olyan lel6helyeket targyalunk, mint
a Sagu-Situl Al_1, ahol a tokosbalta gyartasara a
hagyomanyosan feltételezett idépontnal korabbi
bizonyitékaink vannak, alatdimasztva a technoldgiai
innovaciot ebben az atmeneti idészakban. Bar ke-
vesebb telepiilésr6l van informacionk, az egykoru
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lel6helyek kozotti tavolsagok nyilvanval6 novekedése
— atlagosan 10,7 km-re —inkabb a szakasz rovidségét
és a jelenlegi régészeti lathatdsag korlatait tiikrozi,
mint valodi demografiai visszaesést.

A kés6 bronzkor II (LBA II), koriilbelil Kr. e.
1450 és 1250 kozott, az AMM telepiiléstorténetének
legatformalobb szakaszat jelenti. Ebben az iddszak-
ban jelentek meg a mega-erdditések néven ismert
monumentalis erdditmények, amelyek a Karpat-me-
dence egyik legjelentGsebb régészeti jelenségét
képviselik. E hatalmas eréditmények kozé tartozik
Santana-Cetatea Veche (130 ha), Pecica-PEC020
(103 ha), Pecica-PEC041 (63 ha) és Arad-AR026
(59 ha), valamint szamos kisebb eréditmény. Meg-
jelenésiik egybeesik a tobbrétegli MBA telepiilések
elhagydsaval, és jelentds valtozast jelez a tdrsadal-
mi-politikai szervezetben, a védelmi stratégidkban
és a gazdasagi aggregacioban egyarant.

A mega-erdditések dltaldban magas teraszok
vagy kiemelkedd siksagok szélén épiiltek, hatalmas
foldsancokkal, palankokkal és mély védelmi arkok-
kal. Koziilik kiemelkedik Séntana-Cetatea Veche
komplexitdsaval és monumentélis méretével. Négy
koncentrikus arok, gondosan elhelyezett bejaratok-
kal 6sszekotve, hatarozza meg a belsé szerkezetet. Az
eréditésen beliil a geofizikai felmérések nagy, téglalap
alaku épiileteket azonositottak, amelyek koziil néhany
mérete meghaladta az 1000 m*-t, ami kozosségi, ritud-
lis vagy adminisztrativ funkciora utal. Egy kiilonosen
nagy, koriilbelil 1700 m*-es épitményt tarsadalmi-
politikai jelent6ségét tekintve a miikénéi megaron-
hoz hasonlitottak. Tovabbi jellemz6k, mint példaul a
délkeleti kapu kozelében épitett halmok, arra utalhat-
nak, hogy az eréditményen beliil megemlékezéseket
vagy temetkezési szertartasokat tartottak.

Monumentélis megjelenésiik ellenére a me-
ga-eréditések nem voltak elszigetelt er6ditmények:
szamos, mezdgazdasagi, kézmiives és allattenyésztési
funkcidt betoltd, erddités nélkiili telepiiléssel 1éteztek
egyiitt. A Sagu-Situl A1_1-hez hasonld lel6helyekrdl
szarmazd gazdasagi bizonyitékok olyan specialis
tevékenységekrol taniskodnak, mint a fémmuvesség,
a kemencében torténd keramia égetés, a gabonafel-
dolgozas, valamint a szarvasmarha- és sertéstenyész-
tés. Az erdditett és nem erdditett telepiilések kozotti
térbeli kapcsolat integralt halozatok 1étezésére utal,
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bar nem feltétleniil szigoru hierarchiara. Minda-
zonaltal az eréditményekbe torténd beruhazas
- amely linedris drokhosszusagban hatszorosa az
MBA korinak - fokozott védelmi aggodalmakra és
novekvd tarsadalmi differencialtsagra utal, valamint
olyan kozpontositott vezetés jelenlétére, amely nagy
munkaerd szervezésére képes.

Az LBA 1II virdgzo rendszere az Kr. e. 13. szdzad-
ban erészakosan omlott 6ssze. Az olyan driasi er6dit-
mények, mint Santana és Cornesti-Iarcuri megsem-
misiilése fordul6pontot jelent a régié torténelmében.
A régészeti leletek tlizvészekre, konfliktusokra és
elhagyds olyan mértékére utalnak, amely mélyre-
hatdan valtoztatta meg a teleptilésszerkezetet. A kés6
bronzkor III (LBA III) idészaka, koriilbelul Kr. e.
1250-t6l 900/800-ig, jelentds népességcsokkenéssel,
a telepiilések szamanak drasztikus csokkenésével
és az eréditmények szinte teljes eltlinésével jelle-
mezhetd. Csak egyetlen lehetséges LBA III erddit-
ményt — Lipova-Coasta Rea - azonositottunk, amely
a Maros-szorosra néz6 dombon talalhato. A legtobb
telepiilés ebben a fazisban kis-méret(, rovid életi és
kevéssé dokumentalt, ami a széttagolt és csokkend
népességet titkrozi. Az LBA II idészakhoz képest az
évszazadonként szamitott teljes lakott teriilet kozel
hatvanadjaracsokkent,amiarégiobronzkoritorténel-
mének egyik legdramaibb demografiai visszaesését
jelenti.

Osszegzésként elmondhatd, hogy az AMM
telepiiléseinek diakronikus fejlodése a kornyezeti
feltételek, a rendelkezésre allo eréforrasok, a kézmii-
ves szakosodas, a tdrsadalmi szervezddés és a régiok
kozotti dinamika komplex kolcsonhatasat tiikrozi. A
stabil és stirlin lakott MBA-kori t4j helyébe az LBA
I-ben az atszervezddés kora kovetkezett, amelyet az
LBA II-ben egy példatlanul monumentalis épitkezé-
sekkel és tarsadalmi-politikai komplexitassal jellemez-
hetd szakasz kovetett. Ennek a rendszernek a kataszt-
rofalis 6sszeomldsa a Kr. e. 13. szdzadban atalakitotta
az egész régiot, ami a LBA Il id6szakban demografiai
¢s gazdasagi hanyatlashoz vezetett. A szintézis azt
mutatja, hogy az AMM kulcsfontossagu teriilet a
Kérpat-medence és Délkelet-Eurdpa bronzkori tar-
sadalmait érint6 szélesebb kort fejlédési folyamatok
megértéséhez.

@ o) This is an open-access article distributed under the terms of the Creative Commons Attribution-Non
Commercial 4.0 International Licence (CC BY-NC 4.0).
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