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Abstract

Excavations at Zgornje Radvanje in Maribor (NE Slovenia) between
2007 and 2008 uncovered an Early Copper Age Lasinja Culture set-
tlement with a distinctive circular layout. This study re-examines
the settlement’s topography and architecture, placing it within the
broader Early Copper Age context to achieve a better understand-
ing of Lasinja Culture settlements in the southeastern Alpine region.
The settlement’s central area, situated on higher ground, featured
predominantly post-in-ground structures, while larger pits and
sunken-featured structures (‘pit houses’) dominated the outer zones.
Radiocarbon dating confirms that these architectural forms were
contemporaneous, yielding some of the earliest known Lasinja Cul-
ture dates. This provides the first radiocarbon-dated evidence of two
distinct architectural types coexisting in the region during this pe-
riod. Comparisons with contemporaneous sites in the southeastern
Alpine region, the western Pannonian Plain, and northern Croatia
reveal shared traits, such as the prevalence of post-in-ground struc-
tures of rectangular ground plan (though without foundation ditch-
es in the southeastern Alpine region), alongside regional variations.
These findings advance understanding of Lasinja Culture settlement
patterns and architectural diversity.

Keywords

Early Copper Age, Lasinja Culture, prehistoric architecture, post-in-
ground structures, pit houses, settlement organization, radiocarbon
dating

Zusammenfassung — Eine Neubewertung der Architektur und
raumlichen Organisation von Siedlungen der Lasinja-Kultur im
stidastlichen Alpenraum. Erkenntnisse aus Nordostslowenien

Die Ausgrabungen in Zgornje Radvanje in Maribor (Nordostslo-
wenien) in den Jahren 2007 und 2008 brachten eine Siedlung der
Lasinja-Kultur aus der frithen Kupferzeit mit einer charakteristi-
schen kreisférmigen Anordnung zutage. Diese Studie untersucht
die Topographie und Architektur der Siedlung erneut und ordnet
sie in den breiteren Kontext der frithen Kupferzeit ein, um ein bes-
seres Verstandnis fur die raumliche Organisation der Siedlungen
der Lasinja-Kultur im stiddstlichen Alpenraum zu gewinnen. Der

zentrale Bereich der Siedlung, der auf hoher gelegenem Gelinde
lag, wies tiberwiegend Pfostenbauten auf, wihrend in den dufleren
Zonen groflere Gruben und eingetiefte Strukturen (Grubenhiuser)
dominierten. Radiokarbondatierungen bestitigen, dass diese ar-
chitektonischen Formen zeitgleich entstanden, und liefern einige
der frihesten bekannten Daten fiir die Lasinja-Kultur. Dies stellt
den ersten radiokarbondatierten Nachweis dar, dass zwei unter-
schiedliche Bautypen in dieser Region gleichzeitig existierten. Ver-
gleiche mit zeitgleichen Fundorten im siidostlichen Alpenraum,
der westlichen pannonischen Tiefebene und Nordkroatien zeigen
gemeinsame Merkmale, wie die Vorherrschaft von Pfostenbauten
(im sudostlichen Alpenraum jedoch bisher ohne Fundamentgra-
ben) sowie regionale Unterschiede. Diese Ergebnisse erweitern das
Verstindnis der Siedlungsmuster und architektonischen Vielfalt der
Lasinja-Kultur.

Schlusselbegriffe

Frihe Kupferzeit, Lasinja-Kultur, prahistorische Architektur,
Pfostenbau, Grubenhiuser, Siedlungsorganisation, Radiokarbon-
datierung.

1. Introduction

The development during the last third of the 5% millenni-
um BC in the continental regions of present-day Slovenia,
Austrian Carinthia and Styria, western Transdanubia and
northern Croatia is characterized by short-lived open set-
tlements with distinctive ceramic assemblages. These set-
tlements are collectively attributed to the Balaton-Lasin-
ja Culture, Kanzianiberg-Lasinja Culture, or simply the
Lasinja Culture.! In Austria and Slovenia, they are dated
to the Early Copper Age, whereas in western Hungary and
northern Croatia, they correspond to the Middle Copper

1 Karicz 1973. - DimrtrijeEvIC 1979, — RUTTKRAY 1994,
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Age, between approximately 4350 and 3900 BC in absolute
terms.?

More than 250 sites of the Lasinja Culture are current-
ly known. Interestingly, most of the sites have yielded
settlement remains, while only a small number have re-
vealed burial evidence (for a map of the sites mentioned in
the text, see Fig. 1; for a list of the sites, see Appendix 1).
Among the most significant finds are a mass grave from
Potocani® (No. 1074), groups of partial human skeletal re-
mains from the Ajdovska jama cave site (No. 59),° three
inhumations at the Veszprém-Jutasi ut site (No. 213),¢ one
burial at Balatonmagyaréd-Homoki-dtil6 (No. 263)” and
partial skeletal remains of at least twenty individuals from
two features at Keszthely-Fenékpuszta (No. 199).5

Due to the small number of graves and the unusual na-
ture of these burials, several researchers have proposed dif-
ferent interpretations of mortuary practices in the Lasinja
Culture.” According to these studies, both inhumation and
cremation of single or multiple individuals are document-
ed, as well as foundation sacrifices, secondary burials of
partial human remains or manipulation of human bones —
particularly from Keszthely-Fenékpuszta (No. 199)'° and
possibly from other settlements such as Ozalj-Stari grad
(No. 85)."

Mortuary practices in the Lasinja Culture of the south-
eastern Alpine region are similar to those in Transdanubia
and northern Croatia. In addition to the Ajdovskajama cave,
which yielded partial skeletal remains of atleast 31 individu-
als, a human skull fragment was found in a ceramic bowl of
the Lasinja Culture at the site of Bockberg bei Wildon, both
of which have been radiocarbon dated (Nos. 59, 241).12 Hu-
man bones have been discovered alongside Copper Age ce-
ramic finds in several other caves, including Ciganska jama

2 E.g. BANNFY 1995a. — KREEN-LEEB 2006. — VELUSCEK 2011a. —
Sraka 2014. — CaTay 2016. — TIEFENGRABER 2018. — KRAMBERGER et
al. 2020, 107.

Jankovi€ et al. 2017.

The numbers in the text refer both to Fig. 1 and Appendix 1.
HorvaTt 1989. — HorvaT 2009.

REGENYE et al. 2022.

BANNEY 1994.

SzEcsENYI-NAGY et al. 2019,

E.g. BANFrY 1994. — HoRrvVATH, SiMON 2003, 109-110. — ZOFE-
MANN 2005. — REGENYE 2006, 13. — CATAJ 2018,31-33.

10 SzECSENYI-NAGY et al. 2019, 178-181.

11 CaTay 2018, 32.

12 BonsarL et al. 2007. — GurjaHR 2020, 174-175 and Fig. 12,
Pl. 3/28.
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(No. 72),"* Levakova jama (No. 66)," Lukenjska jama," and

16 however, these sites have not been ful-

Koblarjeva jama;
ly excavated, and the dating of the human bones remains
uninvestigated.

Our understanding of the settlements and material cul-
ture of the Lasinja Culture’s inhabitants is far more devel-
oped. While differences among settlements, particularly in
pottery, are evident, it remains to be clarified whether these
reflectchronological developments or variations within con-
temporary regional pottery production.” Variations in ar-
chitecture are also noteworthy. For example, typical Lasinja
settlements in Transdanubia, along with contemporaneous
sites of the Ludanice group and the Epi-Lengyel horizon
in present-day Slovakia, Hungary and Lower Austria, are
characterized by a small number of rectangular houses built
with posts set in foundation ditches distributed over a larg-
er area.'® Similar structures have been uncovered at Lasinja
settlements in what is now northern Croatia, mostly built
parallel to one another in small groups,'” a pattern absent in
the southeastern Alpine region.

Atleast 77 Lasinja Culture sites are known today from
the territory of present-day Slovenia (Nos. 1-77) and 26
from Austrian Styria and Carinthia (Nos. 225-250), the
area corresponding broadly to the southeastern Alpine re-
gion and to some extent to the westernmost fringes of the
Dinaric Mountains and the Pannonian Plain. These sites
are predominantly located in lowland areas, often on small
elevations (48 sites; Nos. 1-2, 9, 14-18, 20, 22-25, 37-51,
etc.), with several situated in caves (seven sites; Nos. 58—
59, 66, 72, 80, 81, 84), one identified as a pile-dwelling on
the shore of an Alpine lake (No. 248) and others located
on hilltops (43 sites; Nos. 3-6, 8, 10-12, 225, 227-234, 236,
237,247, etc.). Lowland settlements frequently feature pits
of various shapes and dimensions, commonly interpreted
as the remains of pit houses (large pits) or post-in-ground

13 VELUSCEK 2011b, 34-35.

14 GUSTIN 1976, 260-263.

15 OsoLE 1983, 7-25.

16 JAMNIK et al. 2002.

17 E.g. RuTTkAYy 1994. — VIRAG 2005, 46. — STRAUB 2006. — Caray
2020, 387-407. — KRAMBERGER 2020a. — KRAMBERGER 2020b.

18 E.g. NEMETH 1994, 242 and Fig. 5. — VIRAG 2003. — VIRAG,
BoNDAR 2003. — BarNA, KREITER 2006, 56-57 and Fig. 1/14-15, 17.
— VIRAG, FIGLER 2007. — ORross et al. 2010, 167-170.

19 E.g. Kararati¢ 2009, 21-22 and Fig. 5. — MINICHREITER,
MAaRKOVIC 2011. — MINICHREITER, MARKOVIC 2013, 63—64. — CATA]
2018. - BaLEN 2020, 113-119.
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Fig. 1. The Lasinja Culture sites in the southeastern Alpine region, western Hungary and northern Croatia. — For the list of archaeological sites,
see Appendix 1 (Graphic: B. Kramberger; basemap: © EEA EU-DM version 1.1, © OpenStreetMap contributors and © eurostat).

structures (clusters of postholes).?® However, these large largely unknown.? Notably, at better-preserved settlements
pits exhibit considerable variability in their form and size, in Transdanubia and northern Croatia, clusters of large
while the ground plans of post-in-ground structures remain

- 21 Cf. PaHIC 1983, App. 2—4. - PLESTENJAK 2010, Figs. 20, 21a—¢, 22.
20 E.g. PanI1C 1983.-PLESTEN]AK 2010, 32. - SAVEL, SANKOVIE 2011, —SAVEL, SANKOVIE 2011, Figs. 17,18A-18D, 23. - SaveL, Karo 2012,
28.— SAVEL, Karo 2012, 23-29. - Tomaz 2012, 25-27, 58, 62. Figs. 28-30. - Tomaz 2012, Figs. 19, 20A-D, 30A-B.
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pits are found adjacent to standardized houses constructed
with posts setin foundation ditches. These pits are typically
interpreted as clay extraction sites, waste disposal areas or
structures used for various economic activities.?? This gives
rise to certain key research questions: Were pit houses pres-
ent in the southeastern Alpine settlements attributed to the
Lasinja Culture? What architectural forms existed? What
was their function? And how were the settlements orga-
nized in terms of the use of space?

The settlement at Zgornje Radvanje in Maribor (NE
Slovenia, Drava Plain), excavated between 2007 and 2008,
provides fresh insights into the architecture and organiza-
tion of Lasinja Culture settlements in the southeastern Al-
pine region. Characterized by a circular layout, this site fea-
tures some well-preserved plans of settlement structures.?
The distinctive circular layout and architectural features
stand out for this time period and region, prompting fur-
ther examination.

To enhance our understanding of the settlement, we an-
alysed the palaeotopography and re-evaluated the available
field documentation for various types of settlement struc-
tures, correlating these findings with the radiocarbon dating
results?* and statistical comparisons of the composition of
ceramic assemblages.? This dataset served as a starting point
to explore the variability of structures in the southeastern
Alpine region, investigate the spatial organization of settle-
ments and situate our findings within the broader context of
the Early Copper Age Lasinja Culture.

2. The Settlement at Zgornje Radvanje

The Zgornje Radvanje site is situated on the northeastern
periphery of the Drava Plain, near the Radvanje stream, at
the base of the Pohorje Massif in northeastern Slovenia. Tt
was discovered during the construction of Maribor’s west-
ern bypass in 2007, with initial excavations conducted in
2007 and 2008 during the construction of a large roundabout
(No. 14; Fig. 2). This led to the excavation of approx. 0.42
hectares in the area where the roundabout would later be
constructed, carried out in small sections. Further investi-
gations in 2009 and 2010 took place southeast of the round-
about during the construction of two residential buildings,?

22 VIrRAG 2003, 380. — ViRAG, BONDAR 2003, 127-129. — MINICH-
REITER, MARKOVIC 2013, 34-52.

23 KRAMBERGER 2014, Fig. 15.- KRAMBERGER 2015b, Fig. 1.- KraM-
BERGER et al. 2020, Fig. 7. - KRAMBERGER 2021a, Figs. 10, 41a-b.

24 KRAMBERGER 2014, Figs. 22-23. — KRAMBERGER 2021la,
Figs. 73-74.

25 KRAMBERGER 20154, Figs. 15-16.

26 ARH 2012.- Murko 2012.

and again in 2024 in relation to the construction of Mari-
bor’s southern bypass.” To date, our understanding of the
Early Copper Age settlement is based almost exclusively on
the area excavated during the 2007-2008 excavation seasons,
which remain the only part of the site published in mono-
graphic form.?

The Early Copper Age settlement represents the earliest
phase of occupation uncovered at the Zgornje Radvanje site
during the 2007 and 2008 excavations. Subsequent phases
of occupation include the Late Iron Age, the Roman period
and the early Middle Ages, though these later phases are rep-
resented to a much smaller extent.?” While most of the ma-
terial culture from this part of the site has been published,*
the stone tools and implements remain an exception. These
are particularly noteworthy due to their sheer volume (over
500 kg) and the presence of numerous unfinished polished
tools and raw material finds, indicating that stone tool pro-
duction was a significant activity within the settlement.*!

Various pits and the remains of constructions belonging
to the Early Copper Age settlement were found in the 2007
and 2008 excavation season, distributed in three (or perhaps
four) concentric circles around an empty space in the cen-
tre. Based on their size, the pits discovered can be catego-
rized into four distinct size groups: large pits (3.7 x 3 m to
7 x 6 m), medium-sized round or oval pits (0.9-2.2 m in di-
ameter), ditches, and small round or oval pits (0.15 x 0.15 m
to 0.45 x 0.45 m). In total, around? 25 large pits, 60 medi-
um-sized pits, 31 ditches, and 350 small pits were identified.>
Most small pits likely functioned as postholes, indicated by
their shape and size, though they rarely contained remains
of posts or stabilizing stones. They were either found within
or near large pits** or they were arranged at some distance
from them.*

27 Excavations in 2009, 2010, and 2024 were conducted by the com-
pany PjP, d.o.o., in the first two years under the direction of Miha
Murko and in 2004 under the direction of Primoz Predan, while those
in 2007 and 2008 were undertaken by the Institute for the Protection
of Cultural Heritage of Slovenia, OE Maribor, under the direction of
Mira Strménik Guli¢. The results of the 2024 excavation are still in the
initial evaluation phase.

28 KRAMBERGER 2021a.

29 KRAMBERGER 2010, 311.— KRAMBERGER 2014, 241.— KRAMBERGER
20214, Fig. 10.

30 KRAMBERGER 2021a, 13-91.

31 KRAMBERGER 2015a, 245.

32 Many of the pits extended beyond the excavation area, conse-
quently their dimensions are not known.

33 KRAMBERGER 2021a, 34-35, 134-259.

34 E.g. KRAMBERGER 2021a, 134-135, 140-141, 154, 156, 174-180,
215-216.

35 E.g. KRAMBERGER 2021a, 168-173, 239-242, 244-256.
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Fig. 2. Location of Zgornje Radvanje in Maribor (Graphic: M. Mori;
basemap: DMV1 © GURS, Hidrografija © DRSV).

The pottery was mostly found in the fills of various pits,
and it closely resembles that from contemporaneous sites in
the Podravje, Dravinjske Gorice, Dolenjska and Gorenjs-
ka regions, as well as Raababerg in Austrian Styria, both in
terms of the ceramic shapes and the decorative motifs, par-
ticularly those on pots, pitchers and pintaderas.’ Notably,
some pots from Zgornje Radvanje show comparisons to
sites in the southeastern Alpine region, which are classified
within the Sava group of the Lengyel Culture.” These ves-
sels likely represent a pottery tradition from the later phase
of this culture (Sava group II), which slightly precedes the
Lasinja Culture settlement at Zgornje Radvanje,*® although
some scholars have proposed that certain features at the set-
tlement may predate the Lasinja Culture.”

2.1. Prehistoric Topography at the Settlement
The area surrounding the settlement is now almost entirely
flat, likely due to sediment deposition from torrential flood-
ing after the Early Copper Age and subsequent agricultur-
al activities. However, archaeological excavations indicate
that the settlement, characterized by a circular ground plan,
originally occupied a more diverse terrain.®

For the first time, the Early Copper Age settlement to-
pography at Zgornje Radvanje was analysed using a digital
terrain model (DTM) derived from measurements taken

36 KRAMBERGER 2021a, 52-59, 61-63, 78-80.

37 KRAMBERGER 2021a, 55-57 and Fig. 57.

38 KRAMBERGER 2014,257-260.— KRAMBERGER 2020a, 63-64, 66—76
and Figs. 4,7, App. 2. - KRAMBERGER 2020b, 87-90. - KRAMBERGER,
To3kaN, ToLaRr 2024. — See also Ravnik, Tica 2018.

39 HorvaT 2020, 42-44 and Fig. 26a.

40 KRAMBERGER 2021a, 13-33.

during the excavations, as detailed documentation of the
prehistoric topography was not available. The upper and
lower boundaries of each stratigraphic unit (SU) were re-
corded using a total station, capturing their location and
elevation above sea level. The measurements of the upper
boundaries of Early Copper Age SUs were used to recon-
struct a DTM, with the understanding that the preservation
of uncovered settlement features and original topography
remains uncertain. That is to say, the upper part of the set-
tlement has been eroded and lost due to modern ploughing,
and only a few sunken-featured structures remain at the lev-
el of the original floors. Consequently, as such, the DTM
represents the preserved upper boundary of the Copper
Age topography.

Figure 3 illustrates the settlement overlaid on the digital
terrain model (DTM) created from the recorded heights of
the Early Copper Age stratigraphic units (SUs). The DTM
was created using 6334 points from the upper boundaries
of the SUs across an excavation area of 4258 m?, yielding
an average point density of 1.5 points per m2. However,
the distribution of these points was irregular, prompting
the use of Triangulated Irregular Network (TIN) inter-
polation.** This method resulted in a jagged DTM due to
the uneven point distribution and low density in certain
areas. To enhance readability, we applied bicubic spline

42

interpolation,” which, while sacrificing some accuracy,

allowed for a smoother representation of the prehistoric
topography.

The reconstructed digital terrain model (DTM) indi-
cates that the settlement at Zgornje Radvanje was likely sit-
uated on slightly sloping terrain, with preserved altitudes
of the Early Copper Age stratigraphic units (SUs) ranging
from 281.932 to 283.617 m asl. Notably, the central part of
the settlement, or the first circle, which includes eight struc-
tures, is positioned slightly higher than the northern and
northeastern areas (Fig. 3/21-22, 31-36). The entire second
circle (Fig. 3/6-20, 26-27, 37-38), along with most of the
firepits between the first and second circles and between the
second and third circles, exhibits a higher elevation, except
for Structure 5 (Fig. 3/5), which aligns with the lower ter-
rain. Further pits and a posthole on the westernmost part
of the settlement were located on even higher terrain. Only
structures 2, 3 and 4 from the third circle of the settlement,

41 QGIS Documentation, 3.16, A Gentle Introduction to GIS, Spa-
tial Analysis (Interpolation), https://docs.qgis.org/3.16/en/docs/
gentle_gis_introduction/spatial_analysis_interpolation.html  (last
access 8.6.2025).

42 GRASS GIS 7.8.9dev Reference Manual, https://grass.osgeo.org/
grass78/manuals/r.resamp.bspline.html (last access 8.6.2025).
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Fig. 3. Ground plan of the Lasinja Culture settlement in Zgornje Radvanje, showing the circular layout, overlaid on a digital terrain model.
Settlement features, including structures, are colour-coded by position (Graphic: M. Mori; basemap: derived from excavation measurements;
data: adapted from KraMBERGER 2021, Figs. 10, 41b).

with associated medium-sized and large pits, and sunk-
en-featured Structure 1 lying in the northeasternmost part
of the settlement (potential fourth circle) were situated on
significantly lower terrain (Fig. 3/1, 2—4).

The arrangement of various sizes and types of pits and
structures in a circular layout underscores the importance
of the DTM in interpreting the spatial organization of the
settlement. Topographical variations may have influenced
the placement of pits, postholes, and other features, poten-
tially affecting patterns of activity areas and social interac-
tion. The elevated central and second circles may have func-
tioned as focal points for communal activities, enhancing

both visibility and accessibility. The location of the first two
settlement circles on a higher plateau may also have been
a practical choice, as this area was elevated above the low-
er-lying terrain, which may have been wetter and subject to
seasonal flooding from a stream that probably flowed near
the settlement.

Understanding these topographical nuances is essential,
as they provide insights into how prehistoric communities
adapted their settlement to the natural landscape. While the
DTM is valuable for reconstructing prehistoric topography,
itis crucial to recognize thatitis based on preserved data; the
original landscape may have been more complex.
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2.2. Types of Structures and their Distribution

within the Settlement

Although the types of structuresidentified at the Early Cop-
per Age settlement of Zgornje Radvanje have already been
analysed and published,* a detailed re-examination of the
field documentation, combined with insights gained from a
newly developed digital terrain model (DTM) of the topog-
raphy and a review of both recent and earlier publications
on contemporary sites from the southeastern Alpine region,
western Pannonian Plain and northern Croatia, makes a re-
assessment of these earlier interpretations necessary.

In describing the settlement features at Zgornje Rad-
vanje, we use the neutral term ‘structure’ to encompass any
built feature. We avoid the term ‘house’ due to the range of
features, which made it difficult to ascertain which struc-
tures served as residences and which had other functions.
The presence of structures is indicated by the distribution of
postholes arranged in rows, either within large pits, around
them, in ditches, or separately.

The structures uncovered at the Early Copper Age set-
tlement of Zgornje Radvanje can be broadly classified into
two main types: sunken-featured structures (also known as
‘pit houses’) and post-in-ground structures.* It is import-
ant to clarify that in this study, the term ‘pit house” does
not refer exclusively to an underground dwelling used for
shelter or habitation; instead, it denotes any structure with a
floor that has been dug into the ground. Several lines of ev-
idence suggest that some of the larger pits at the settlement
represent the remains of sunken-featured structures. These
include a recurring pattern of pits with similar shapes and
sizes, the presence of postholes beneath one or more layers
of fill, the discovery of hearths in such pits and the remains
of walls, which appear as linear clusters of charcoal, clusters
of burnt clay, clay deposits in linear formations or ditches
with postholes. By contrast, post-in-ground structures refer
to constructions without a sunken floor, in which vertical
timbers (or posts) are embedded directly in the ground, sup-
porting the walls and roof of the structure.

A key finding from the research on the Early Copper
Age settlement at Zgornje Radvanje is that the various siz-
es and types of pits were not distributed randomly. At the
core of the settlement lies a central area (first circle of the
settlement) featuring sunken-featured Structure 22 and
post-in-ground structures 31-36, which are not associated
with any large pits (Figs. 3/22, 31-36; 4/32-36). This cen-
tral zone probably also includes a smaller sunken-featured

43 KRAMBERGER 2021a, 35-51, 134-259.
44 KRAMBERGER 2021a, 34-51.

Structure 21 (Fig. 3/21), along with three rows of postholes
and several medium-sized pits and ditches. Additionally, six
postholes and a ditch may indicate a fence that separated
these structures from the open space between the first and
second circles of the settlement (Fig. 3).

In the second circle, a total of 20 structures were iden-
tified, mostly related to large pits (Figs. 3/5-20, 26, 27,
37, 38; 5/5-8). Among them is a post-in-ground structure
(Fig. 3/27), while seven smaller post-in-ground struc-
tures were found within and around one of the largest pits
(Fig. 3/11-15, 37, 38), with large pit SU 930 identified as a
potential sunken-featured structure (Fig. 3/16) based on the
fireplace discovered within it.*

The third circle revealed sunken-featured structures 2—4
(Fig. 3/2—4), along with medium-sized and larger pits (e.g.
SU 802/803).# The partially explored fourth circle may rep-
resent sunken-featured Structure 1 in the extreme north-
eastern part of the excavated area, along with smaller pits
and a posthole found in the extreme western part of the site
(Fig. 3/1).7

2.2.1. Sunken-Featured Structures

Eighteen large pits from the Early Copper Age settlement
at Zgornje Radvanje were found to contain postholes
(Fig. 3/1-10, 16-22, 26),* with some also featuring hearths
or fireplaces* and/or remnants of wooden walls.*® Howev-
er, a key finding from the research at Zgornje Radvanje is
that not all of these large pits can be classified as sunken-fea-
tured structures; in fact today fewer can be reliably defined
as such.

The first type of sunken-featured structure is charac-
terized by a trapezoidal pit with the longest sides measur-
ing approx. 6.2-6.5 meters and the third longest spanning
between 5.5 and 6 m (Fig. 6/1a-3c). Four pits of this shape
and size were identified at Zgornje Radvanje, located in the
first, second and third circles of the settlement, indicating
that it is a repetitive form (Fig. 3/2, 5, 17, 22). These pits
were unevenly sunk into the geological base to a depth of
0.5-1m, and all contained a hearth. A few postholes were
found near the edge of the pits, suggesting that the roof
structure may have been supported directly on the pit’s

45 KRAMBERGER 2021a,205,SU 1031.

46 KRAMBERGER 2021a, 137-149.

47 KRAMBERGER 2021a, 134-137.

48 KRAMBERGER 2021a, 140-141, 146148, 161-167, 210-212, 215—
216,227-228, 230.

49 KRAMBERGER 2021a, 138, 182-183, 224, 230-235.

50 KRAMBERGER 2021a, 134-135, 149-150, 156-157, 160, 174-180,
206-210.
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Fig. 4. View from the northwest of the first circle of the settlement during excavation with post-in-ground structures 32-36 and parts of the
sunken-featured structures 5, 7, 9 and 22 (Photo: A. Bizjak).

Fig. 5. View from the northwest of the second circle of the settlement during excavation with sunken-featured structures 5-8
(Photo: A. Bizjak).
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edge or that the walls were constructed with horizontally
laid logs.”! Notably, two structures provided evidence of
wooden parts of constructions and walls. In Structure 5,
a linear cluster of charcoal was found between three post-
holes in the southeastern corner, along with a posthole ap-
prox. 4 maway, located near the centre of the southwestern
side of the pit (Fig. 6/2b—c). By contrast, Structure 17 fea-
tured a ditch with posts at the southwestern corner of the
pit, surrounding a linear 20-45 cm-high clay formation at
the edge of the pit and two clusters of burnt clay within it
(Fig. 6/3a—c).”

In addition to the basic type of sunken-featured struc-
ture presented above, which appears multiple times in the
settlement, the sunken-featured Structure 9 was found,
characterized by a larger number of postholes arranged at
short intervals, clearly indicating that the walls were built
using the post-in-ground technique (cf. Fig. 6/4a—c). The
postholes were primarily positioned along the edge of a
large trapezoidal pit, which had steep walls on three sides.
On the northern side, the edge of the pit was partly flat. This
is the only part where the postholes were notarranged along
the pit’s steep edge, suggesting a strong connection between
the structure and the pititself. The southern part of the pitis
less well preserved, as it was partially intersected by the Late
Iron Age pit house (see Fig. 3),” and the absence of post-
holes in the southeastern corner may be due to the course of
and methodology used during the excavations: the northern
half of the pit was excavated in 2007 (Fig. 6/4a), while the
southern half (located beneath the modern road) was exca-
vated in 2008, and missing postholes would be expected on
the border of excavated areas.

Despite some missing postholes in the southern part,
Structure 9 contained several features that provide new
insights into the architecture of the Lasinja Culture in the
southeastern Alpine region. The structure appears to have
been a two-roomed building, with the smaller room located
in the northeastern part and separated from the larger space
by a partition wall on the southwestern and southeastern
sides. Near the southwestern wall of the structure, a ditch
with postholes was uncovered, parallel to the shorter side
of the house and of equal width, reminiscent of the foun-
dation ditches at the contemporary sites in neighbouring

51 KRAMBERGER 2021a, 138 and Figs. 51-52.
52 See also KRAMBERGER 2021a, 206—209.
53 KRAMBERGER 2021a,268-271.

Hungary® and northern Croatia.”® Based on its location,
shape, size, orientation and the distribution of postholes, it
is likely that this ditch functioned to construct the outer wall
of the structure. A small space between the parallel walls
may have been part of the entrance construction, potentially
serving as a windbreak. Similar ditches were also identified
next to other large pits (Fig. 6/3a-3c, 5a-5c¢, 6a—6c¢).

The hearth was located at the northeastern corner, out-
side of the sunken-featured Structure 9, while the roof itself
was additionally supported in the central part by two stron-
ger posts than those located in the walls of the house, which
is suggested by their size. Additionally, the remains of the
wall were presented as two roughly equal rectangular thick-
ening layers of burnt clay — one extending from the north-
ern edge outward from the house, and the other, similarly
sized, adjacent to it, extending inward (cf. Fig. 6/4a—4b).
Both thickening layers of burnt clay clearly show that the
walls of the house were plastered or constructed with clay.

Other large pits in the first, second, third and fourth
circles of the settlement at Zgornje Radvanje were mostly
without fireplaces or hearths. Some of these were similar
in size to the sunken-featured structures described above,
while others were smaller. The presence of postholes indi-
cates that structures were associated with at least some of
them. This is highly probable, especially for structures 1
(size 3.55 x 3.3 m), 19 (3.4 x 3 m), 18 (4 x 4 m), 3 (size
4.69x2.9m)and 21 (3.2 x 2.7 m), which were the smallest of
the sunken-featured structures at the settlement (Fig. 7/1a—
1c, 2a-2c, 3a-3c¢, 4a—4c).”® The pit plan was rectangular or
trapezoidal with rounded edges (structures 1, 18, 19, 21) or
oval (Structure 3), and the pits were between 0.17 and 0.4 m
deep. Cultural layers with a high density of charcoal (Struc-
ture 1) or burnt clay (structures 21, 3) were discovered in
them, or pieces of charcoal and burnt clay were scattered in
the fill of the layer. The postholes were found both on the
bottom of the pits or at their edge.

Structure 19 also stands out in terms of the type of finds.
This structure had an almost rectangular pit, 3.5 x 3.1 m in
size and 0.38 m deep. It contained at least twelve weaving
weights, indicating that the former building was probably
used for weaving.” The postholes discovered at the bottom

54 Cf. NEMETH 1994, Figs. 5, 10-12. — VIrAG, BoNDAR 2003,
Figs. 6-11. — VIrRAG, F1GLER 2007, Figs. 1.1, 2, 6-7. — Oross et al.
2010, Figs. 3-9.

55 E.g. KararaTi¢ 2009, Fig. 5. — Noprro 2012, 12-13. - MINICH-
REITER, Markovi¢ 2013, Figs. 35-36, 45-50, 53, 55, etc. — BALEN
2020, Figs. 3—4.

56 See also KRAMBERGER 2021a, 227-228, 230.

57 KRAMBERGER 2015a.
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la-c Structure 22  4a-c Structure 9 @ Cluster of ceramic fragments @ Stone tools, implements 22 Modern pit or ditch
2a-c Structure 5 5a—c Structure 8 ® Single ceramic find @ Cluster of charcoal @ Excavated posthole
3a-c Structure 17 6a-c Structure 6 @ Burnt clay ® Hearth / fireplace O Reconstructed posthole

Fig. 6. Larger sunken-featured structures from Zgornje Radvanje (adapted from KRaMBERGER 2021, 149-161, 163-167, 174-180, 206-210,
230-235), scale 1:200.
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of the pitand the deep part of the pit may therefore be relat-
ed to a wooden loom construction (Fig. 7/2a-2c).

2.2.2. Smaller Square Structures within the Large Pit
Particular attention should be directed to a large, irregular-
ly shaped pit (SU 787), measuring 14.1 m in length, up to
7.8 m in width and between 0.31 and 0.62 m in depth (in-
cluding smaller pits at the bottom) in the excavated section
(Fig. 7/5¢-5d). This feature contained deposits of burnt clay
associated with Early Copper Age artefacts, a cultural lay-
er rich in numerous Early Copper Age finds* and a signifi-
cant number of postholes.

Similar large pits with irregular ground plans at Lasin-
ja Culture settlements have sometimes been interpreted as
pit houses.®® This represents the first documented example
within a Lasinja settlement of several small, square-shaped
structures with mostly well-defined ground plans posi-
tioned side by side, both inside and adjacent to one large
pit. All structures had an almost square ground plan, except
in the case of Structure 11, for which the ground plan is not
clearly discernible. Structure 13 was only 1.17 x 1 m large;
the largest structure within the pit, Structure 15, measured
2.54 x 2.65 m. Somewhat larger were the structures north-
west of the large pit (Structure 37 was 3.5 x 3.5 m and Struc-
ture 38 about 3 x 3 m). Notably, the postholes at the edge of
the pit, part of the same structures, were up to 0.3 m higher
than those on the bottom of SU 787 but of similar depth.
This could indicate that they are the remains of wooden
structures on poles, whereby the central postholes found
in the middle of two structures (15 and 12) could have addi-
tionally supported the wooden floor or roof.

Most of the postholes for structures 11-15 were uncov-
ered beneath compacted layers of burnt clay at the bottom
of a single large pit. Only a few were discovered above the
cultural layer in which they were dug.' These posts were
probably alater addition, used to repair structures, and show
that the cultural layer situated in the pit SU 787 (SU 786) was
deposited during the lifetime of the structures. The presence
of charcoal within the postholes, together with compacted
layers of burnt clay above them, appears to be associated
with the final phase of the structures. Additionally, clusters
of burnt clay found above the cultural layer further support
the interpretation that clay was employed as a construction
material, likely for walls and/or floors.

58 KRAMBERGER 2021a, Find nos. 631-640.

59 KRAMBERGER 2021a, Find nos. 589-630.

60 E.g. MINICHREITER, MaRkoOVIC 2013, 71-78 and Figs. 70-73,
77-78.

61 E.g. KRAMBERGER 2021a, 189-190, SU 1285/1286.

The discovery of several structures within a single large
pit is significant, as it shows that postholes discovered in
a specific large pit do not necessarily indicate that this pit
functioned as a sunken-featured structure. On the con-
trary, several different structures may appear within one pit
which are not related to the shape of the pit and probably
also not to its original function. Why the pit SU 787 was
formed is not clear; since it had a clearly irregular ground
plan, it could have been a natural depression or a clay ex-
traction pit. However, it is clear that after it was created,
the first human activity in it was the erection of wooden
structures, which remained in use until the pit was more
than half filled with a cultural layer. After that, the struc-
tures were burnt down and then covered with the alluvium
SU 1180.9 Numerous ceramic finds and stone tools found
in the cultural layer SU 786 under the deposits of burnt
clay (Fig. 7/5a) probably constitute refuse associated with
various everyday activities that took place during the life of
the structures.

Based on the evidence associated with the large pit
SU 787, care must also be taken when interpreting large pits
with postholes (e.g. Fig. 6/5a—c, 6a—c). These are not neces-
sarily sunken-featured structures but could also be post-in-
ground structures which were built at a later date in the area
occupied by large pits.

2.2.3. Post-in-Ground Structures

Structures built with posts and without sunken floors can
be defined as post-in-ground structures. At least 14 were
found - including the structures 11-15 mentioned above
(Fig. 3/31-36, 11-15, 37-38, 27) — but the original number
could be higher if we consider the already mentioned prob-
lem that some of the structures located in the areas of the
large pits could actually be post-in-ground structures and
not sunken-featured ones (e.g. Fig. 3/4, 6-8, 10).

Structure 27 in the settlement’s second circle stands
out among the buildings without sunken floors due to its
distinctive design (Figs. 3/27 and 8/1). With a rectangular
ground plan, it measured 7.9 min length, 3.65 m wide on the
northwest side, and 4.6 m on the southeast. The structure
had a similar ground plan to the neighbouring sunken-fea-
tured Structure 9 (Fig. 6/4a-c). It consisted of two rooms: a
larger central room (approx. 5.85 x 4.1 m) in the northwest
and asmaller room (4.5 x 2 m) in the southeast. The arrange-
ment of postholes at the southeastern corner suggests that
the house was probably entered via a smaller room. Two
trenches and two postholes were discovered, suggesting a

62 KRAMBERGER 2021a, 26, 133, 183-198 and Figs. 10, 22, 30.
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Smaller sunken-featured structures

1la—c Structure 1 4a—c Structure 3 @ Cluster of ceramic fragments @ Fragment of charcoal
2a—c Structure 19 5a-d Structures 11-15, 37-38 @ Burnt clay @ Excavated posthole
3a—c Structure 18 @ Stone tools, implements

Fig. 7. Smaller sunken-featured structures and smaller square structures from Zgornje Radvanje (adapted from KrRaMBERGER 2021, 134-135,
140-141, 183-199, 210-212, 215-216), scale 1:200.
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Post-in-ground structures not associated with large pits
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Fig. 8. Post-in-ground structures not associated with large pits from Zgornje Radvanje (adapted from KraMBERGER 2021, 168, 238, 240, 248,

251), scale 1:200.

rectangular structure measuring 1.3 x 1.8 m abutting the
southwest corner of the building.

In the settlement’s first circle, structures exhibited dif-
ferent ground plans: pentagonal (Fig. 3/32, 34) or hexagonal
(Fig. 3/33) and rectangular (Fig. 3/31, 35, 36). The hexago-
nal or pentagonal structure may also have resembled Struc-
ture 8 in the second circle, discovered within and near the
large pit SU 61 (Figs. 3/8; 6/5a—).

The pentagonal structures were similar in size, measuring
4.6—4.7 m in length and 2.9-3.35 m in width (Figs. 3/32, 34;
4/32, 34). Structure 31 was comparable in dimensions (4.6—
4.8 m long and 3.3—4 m wide; Fig. 3/31), while the hexago-
nal Structure 33 was longer due to its distinctive shape (Figs.
3/33; 4/33; 8/2-5). These houses likely featured gable roofs,
with structures 32, 33 and 34 incorporating additional central
supports, as suggested by the distribution of postholes.

Structures 34 and 35-36, located on the southern side
of the settlement’s first circle, may have been enclosed by a

fence marking the boundary with the second circle (Figs. 3;
8/5). This hypothesis is supported by the presence of evenly
spaced postholes and the absence of other postholes in this
area. Structures 35 and 36 were relatively small, measuring
4 x 2.3 mand 4.6 x 2.2 m, respectively, comparable to struc-
tures found in pit SU 787 in the second circle but rectangular
(Fig. 3/35-36, 11-15, 37-38).

The first circle of the settlement at Zgornje Radvanje
is also distinguished by the presence of numerous ditches
(Fig. 3). Unlike those associated with the sunken-featured
structures in the second circle of the settlement, these ditch-
es lack evidence of postholes. Some appear to run parallel
to post-built houses, suggesting their potential use as clay
extraction trenches for construction materials and/or as
drainage features (e.g. Figs. 3; 8/2-3, 5). Others may repre-
sent remnants of ancillary structures, such as the L-shaped
ditch attached to the rectangular post-in-ground structure

(Fig. 8/3).
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2.3. Results of Radiocarbon Dating

The presence of diverse types of structures within the Early
Copper Age settlement, along with their circular arrange-
ment in the space, initially prompted inquiries regarding the
chronological relationships among these structures. Due to
the absence of preserved cultural layers or the floors in the
post-in-ground structures, their dating relied on radiocar-
bon analysis of charcoal samples recovered from the fill of
their postholes. This chapter reviews these radiocarbon
dates, which currently constitute the only method for dat-
ing the above-ground houses at Zgornje Radvanje. Nota-
bly, this study presents the first radiocarbon-dated wooden
houses from the Early Copper Age in the southeastern Al-
pine region on the territory of present-day Slovenia. When
combined with radiocarbon dates derived from organic ma-
terials in various pits, these results provided a solid base for
establishing the settlement’s absolute chronology and for
understanding the temporal relationships among its types
of structures.

Seventeen radiocarbon dates have been obtained and
published from a part of the Zgornje Radvanje settlement
associated with the Lasinja Culture, excavated in 2007 and
2008 (Tab. 1). Most of the charcoal samples were collect-
ed from large pits initially interpreted as sunken-featured
structures (structures 1, 4, 5-7, 10, 22). Among these, two
structures (structures 5, 22) feature trapezoidal pits and
hearths, one (Structure 1) is identified as a small sunken-fea-
tured structure, and the remainder may also represent large
pits in which post-in-ground structures were built at a later
date (structures 4, 6-7, 10).

Additionally, three charcoal samples were retrieved
from postholes associated with two distinct types of post-
in-ground structures (structures 34, 27). One radiocar-
bon-dated sample corresponds to a charred bone from a
rectangular sunken-featured structure (Structure 9), while
another represents a charred seed from a medium-sized pit
(SU 1268/1269) identified as belonging to the bean family
(Fabaceae; cf. Pisum).® Contexts selected for radiocarbon
dating are distributed across different parts of the circular
settlement (Fig. 3).

The radiocarbon analysis results revealed a key finding:
two dates are unexpectedly old (Fig. 9a). One corresponds
to charcoal from the posthole of a post-in-ground structure
of pentagonal ground plan (Structure 34), and the other
to charred bone from sunken-featured Structure 9. These
dates fall well within the first half of the 5* millennium BC,

63 KRAMBERGER 2021a, 225-226 and Fig. 41b. — Torar 2021,
109-110.

a period which is associated with the Late Neolithic settle-
ments of the Sava group of the Lengyel Culture and Late
Lengyel Culture in the southeastern Alpine region.** How-
ever, no artefacts from this time period were identified at
Zgornje Radvanje, suggesting that both dates are too early
to represent the settlement’s occupation. The reasons be-
hind these anomalously old dates remain unclear. It is pos-
sible that the charcoal entered the posthole as part of the
backfill during a later phase, while in the case of the charred
bone, the dating results raise questions about the origin
of the carbon used for dating.®® Specifically, the bone was
found in the cultural layer (SU 468) beneath the remains of
sunken-featured Structure 9, in a pit containing a significant
number of ceramic fragments attributed exclusively to the
Lasinja Culture (Fig. 6/4a—4c).%

The analyses revealed that large pits and sunken-fea-
tured structures were contemporaneous with post-in-
ground structures, with small deviations detectable within
the resolution limits of the radiocarbon dating method. The
charred seed recovered from pit SU 1268/1269 in the second
circle® of the settlement represents the oldest known evi-
dence for dating the settlement. The radiocarbon age of this
short-lived botanical material aligns closely with the date of
a charcoal sample from another posthole of the above-men-
tioned pentagonal post-in-ground structure (Structure 34)
located in the settlement’s first circle. Based on these data,
Structure 34 is believed to have been constructed within
the time span 44504350 calBC. This period corresponds
in part to the final phase of the Sava group in the region
encompassing modern-day central and southeastern Slove-
nia®® and to the earliest radiocarbon dates from Ptuj-Solski
center in northeastern Slovenia, which are associated with
pits containing pottery linked to older ceramic types from
Zgornje Radvanje.” Italso overlaps with the latest radiocar-
bon dates for the Late Lengyel Culture in Transdanubia,”
as well as the local variant of the Lengyel Culture in Austri-
an Styria, as demonstrated by numerous radiocarbon-dat-

ed animal bones from the Wildon-Schlossberg site.” It is

64 E.g. GUSTIN 2005, Fig. 2. — VELUSCEK 2011a, Tab. 5.1. - REGENYE
etal. 2022, Tab. 3. - TomaZ 2022, Fig. 13. - KRAMBERGER, TOSKAN,
Torar 2024, 355-360 and Figs. 14-17, Tabs. 4-5.

65 E.g.Zazzo etal. 2009. - Zazzo etal. 2012. - OLseN et al. 2013.
66 KRAMBERGER 2021a, 177.

67 KRAMBERGER 2021a, Fig. 41b.

68 RavNIK, T1ca 2018, Figs. 123-124. - KRAMBERGER, T03kaN, To-
LAR 2024, Figs. 16-17.

69 KRAMBERGER 2014, Figs. 1314, Pls. 5-6. - KRAMBERGER 2021a,
55-57 and Fig. 57.

70 REGENYE et al. 2022, Tab. 3.

71 TIEFENGRABER 2018, 137-146 and Figs. 180-188.
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Lab code Material Context Sett'l ement | Age 10 CalBC (68.2 %) | CalBC (95.4 %) References
circle (BP) | (xa)
LTL17770A |Charcoal Struct. 34, SU 392 First 5834 45 | 4781-4615 BC | 4795-4550 BC |KRAMBERGER 2021
LTL17769A |Charcoal Struct. 34, SU 406 First 5551 45 | 4444-4350 BC | 4492-4331 BC |KRAMBERGER 2021
Beta-305860 |Charcoal Struct. 22, SU 853 First 5350 | 40 | 4317-4062 BC | 4327-4051 BC [[SRAMBERGER 2014, -
KRAMBERGER 2021
Beta-305859 |Charcoal Struct. 22, SU 820 First 5410 | 40 | 4329-4246 BC | 4348-4076 BC |[SRAMBERGER 2014.
KRAMBERGER 2021
Charred seed Medium-sized pit
LTL19354A |(Fabaceae; cf. sé ’ zues siedp Second | 5633 | 45 | 4532-4370BC | 4549-4355 BC |KRAMBERGER 2021
Pisum)
Beta-305853 |Charcoal Struct. 7, SU 20 Second | 5450 | 40 | 43464257 BC | 4361—4174 BC |FRAMBERGER 2014. -
KRAMBERGER 2021
Beta-305855 |Charcoal Struct. 5, SU 324 Second | 5370 | 40 | 43264069 BC | 4333-4054 BC |WRAMBERGER 2014. -
KRAMBERGER 2021
Beta-305856 |Charcoal Struct. 5, SU 330 Second | 5420 | 40 | 43354250 BC | 4352-4070 BC |FRAMBERGER 2014, -
KRAMBERGER 2021
Beta-305854 |Charcoal Struct. 6, SU 250 Second | 5360 | 40 | 43324247 BC | 4347-4065 BC |NRAMBERGER 2014. -
KRAMBERGER 2021
LTL17772A |Charred bone |Struct. 9, SU 468 Second | 5879 | 45 | 4797-4702 BC | 4881-4612 BC |KraMBERGER 2021
Beta-305861 |Charcoal Struct. 10,SU 1027 | Second | 5370 | 40 | 4326-4069 BC | 4333-4054 BC |FRAMBERGER 2014. -
KRAMBERGER 2021
Beta-305862 |Charcoal Struct. 10,SU 1039 | Second | 5190 | 40 | 4044-3962 BC | 42213817 BC |FRAMBERGER 2014. -
KRAMBERGER 2021
LTL17765A |Charcoal Struct. 10, SU 1004 Second 5282 45 | 4228-4001 BC | 4243-3986 BC |KRAMBERGER 2021
LTL17768A |Charcoal Struct. 27, SU 111 Second | 5283 | 45 | 4229-4003 BC | 4243-3986 BC |KRAMBERGER 2021
Beta-305863 |Charcoal Struct. 4, SU 1102 Third 5430 | 40 | 4339-4252BC | 4355-4082 BC |[SRAMBERGER2014.—
KRAMBERGER 2021
Beta-305857 |Charcoal Struct. 1, SU 623 Fourth | 5430 | 40 | 4339-4252BC | 43554082 BC ||SRAMBERGER 2014.
KRAMBERGER 2021
Beta-305858 |Charcoal Struct. 1, SU 625 Fourth | 5320 | 40 | 4238-4055BC | 43194002 BC |[SRAMBERGER2014.—
KRAMBERGER 2021

Tab. 1. Zgornje Radvanje, list of *C AMS-dated samples (cf. Fig. 3). Dates inconsistent with the archaeological data are marked in italics

(adapted from KrRaAMBERGER 2021, Fig. 73).

therefore more likely that the settlement began toward the
later part of this interval, between 4400 and 4350 calBC.

The remaining radiocarbon dates from the settlement
are derived exclusively from charcoal, which introduces
the potential for an old wood effect and therefore less pre-
cise dating. Despite this limitation, these dates are slightly
younger than those obtained for the charred pea seed and
the post-in-ground structure 34, suggesting the possibility
that the rectangular post-in-ground structures and sunk-
en-featured structures in the outer circles of the settlement
were established later than the pentagonal and hexagonal
post-in-ground structures in the first circle.

A single-phase Bayesian model was created (Fig. 9b) to
calculate the possible time span of the settlement at Zgornje
Radvanje using the span and interval functions in the Ox-
Cal v4.4.4. program and an IntCal20 calibration curve.”?
The single-phase Bayesian model was constructed with
the assumption that all dated samples, except for the two

72 REIMER et al. 2020.

problematic ones (one of the two from Structure 34 and one
from Structure 9), pertain to remains of wooden construc-
tions and various settlement activities within the settlement.
According to the chronological model, the settlement was
established shortly before 4350 calBC (with 68.3 % proba-
bility) and was abandoned between the end of the 43¢ and
the end of the 42" century BC. With 68.2 % probability,
the settlement’s duration is estimated to be between 148 and
277 years (span function) or between 170 and 338 years (in-
terval function). This estimate, however, remains provision-
al and could change if more dates from short-lived materials
were available.

3. Architecture and Spatial Organization in Contemporary
Lasinja Culture Settlements

The results of the analysis of the architecture and spatial
organization of the settlement at Zgornje Radvanje can be
now situated within the broader context of Early Copper
Age developments in the southeastern Alpine region, the
westernmost Dinaric mountain and the western Panno-

nian Plain. Current research generally agrees that at Lasinja
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Fig. 9. Plot of radiocarbon dates (a) and single-phase Bayesian model (b) applied to the Lasinja Culture settlement in Zgornje Radvanje
(Graphic: B. Kramberger).
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settlements, rectangular bipartite structures — comprising a
larger northern and a smaller southern room - construct-
ed with posts and foundation ditches were used as houses.
Large and medium-sized pits, by contrast, served a variety
of non-residential purposes: some may have functioned as
auxiliary structures for specific tasks, while others were
likely clay extraction pits and/or waste disposal pits.”> At
Zgornje Radvanje, a notable feature is the arrangement of
structures and pits in concentric circles around an open
central space, along with the diversity of structural forms
(Figs. 4-8). Predominantly pentagonal or hexagonal post-
built structures occupied the settlement’s core (Fig. 3/32—
34), with smaller square structures (Fig. 3/12-15, 37-38),
along with a rectangular double-roomed structure, located
in the second circle (Fig. 3/27). Large pits, including sunk-
en-featured ones, were by most distributed across the outer
circles, while rounded firepits were located between the first
and second, and the third and fourth circles (Fig. 3: firepit).
This internal organization is, so far, without direct parallel,
though this may simply be a reflection of the current state
of research.

As mentioned in the introduction, evidence for the ar-
chitecture and spatial organization of settlements from the
latter half of the 5" millennium BC in the southeastern Al-
pine region and the westernmost outskirts of the Pannonian
Plain — corresponding to present-day Slovenia and Austrian
Styria — is relatively sparse. This scarcity is primarily due
to the limited scope of excavations and poor preservation
conditions, with only a few sites offering detailed insights
into settlement layouts. One of the most significant sites is
Stoperce in Haloze (No. 13).7* Excavations at Stoperce re-
vealed at least four post-in-ground constructions, ranging
in size from 6.3 x 4.1 m to 9.7 x 3.8 m, along with three
smaller rectangular structures interpreted as auxiliary build-
ings. Additionally, three storage pits with postholes along
their edges and a small sunken-featured structure with asso-
ciated postholes were uncovered, all dating to this period.”
The settlement appears to have been spatially constrained,
as it did not extend to the north or south, and expansion to
the west was limited by the presence of a steep hill at the
edge of the excavated area. This suggests that the settlement
comprised a relatively small number of structures.

In contrast to the Zgornje Radvanje site, the post-in-
ground structures at Stoperce were consistently arranged

73 VIRAG 2003, 380. — VIRAG, BONDAR 2003, 127-129. — BARNA,
KREITER 2006, 61. — OrOss et al. 2010, 381-388. — Caraj 2018, 28-30.
— REGENYE et al. 2022, 282-283.

74 KRAMBERGER, LuBSiNa TusEek, Torar 2023, Fig. 4.

75 KRAMBERGER, LuBSIiNA TUSEK, ToLAR 2023, 88-93.

along northwest-southeast and northeast-southwest ori-
entations, with similar distances between them (Fig. 10/2).
Notably, structures II and III exhibited ground plans
comparable to those of the post-in-ground Structure 27
and the sunken-featured Structure 9 at Zgornje Radvanje.
Both included two rooms: a larger main area and a smaller
adjoining space near the presumed entrance (Fig. 10/2: I,
IIT; Fig. 11/1-2; cf. Figs. 8/1 and 6/4a—c). Another struc-
ture at Stoperce, Structure IV (Fig. 10/2: IV), aligns with
structures 32 and 34 from Zgornje Radvanje. These were
characterized by a central row of posts, likely supporting
a ridge beam (Fig. 8/4-5). Yet due to its position near the
edge of the excavation area, the precise shape of Struc-
ture IV — whether pentagonal or rectangular — remains
uncertain.

The rectangular pit, measuring 3.16 x 2.5 m and 0.3 m
deep, of the sunken-featured structure at Stoperce (SU 150)
was situated near the above-ground Structure IIL. Its size
and layoutare comparable to smaller sunken-featured struc-
tures documented at Zgornje Radvanje (cf. Fig. 7/1a—4¢).”¢
In this case, the sunken-featured structure differed in that it
contained a hearth and exhibited a greater number of post-
holes. Based on the arrangement of these postholes, it may
have been connected to the larger rectangular Structure I11
(Fig. 10/2).

Further significant findings come from Hardek, near
Ormoz, approximately 43 km southeast of Zgornje Rad-
vanje, where a complex of post-in-ground structures with
square and rectangular layouts was uncovered. These
structures were accompanied by hearths both inside and
near them, as well as what is likely a double fence (Fig.
10/3; No. 24). The floor plans of structures” have been
partially reinterpreted based on results from Zgornje Rad-
vanje, Stoperce and other comparable sites in northern
Croatia and western Pannonia, which are discussed below.
Notably, this reinterpretation primarily concerns the two
larger rectangular structures,’ while the double fence has
been recognized but not marked.”

The post-in-ground structures, oriented north-
east-southwest, appear non-contemporaneous at the
Hardek site, as overlapping ground plans were observed.
Notably, the two large square structures, each measuring
approximately 7.5 x 7.5 m, were not contemporaneous
(Fig. 10/3: 1, V), while the larger rectangular structures

76 KRAMBERGER, LUBSINA TUSEK, ToLaR 2023, Fig. 11/Jama SU 150.
77 Z17EK 2006a. — Z17EK 2017, 15-19.

78 Cf.Z17ex 2017, Fig. 18.

79 7Z17EK 20064, 130. — Z17EK 2017, 15.
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Fig. 10. Ground plans of the contemporary Lasinja Culture settlements in the southeastern Alpine region and western Pannonian Plain
(Graphic: B. Kramberger). — 1. Zalavar-Basasziget (adapted from VIRAG 2003, Fig. 2). — 2. Stoperce (adapted from KRAMBERGER,
Lus3ina Tusek, ToLAR 2023, Fig. 4). — 3. Hardek (adapted from Z1Zx 2017, 494). — Scale 1:400.
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(Fig. 10/3: 111, IV) could have been contemporaneous with
one of the larger square structures (Fig. 10/3: I). This square
structure also had a smaller square structure leaning against
its northwest wall (Fig. 10/3: II), suggesting a functional re-
lationship between the two.

In Hardek medium-sized rounded pits and large irreg-
ular-shaped pits were mainly scattered around the post-in-
ground structures, a pattern also observed at the Sodolek
site in the S¢avnica Valley, located on the eastern edge of
Slovenske Gorice (No. 29),*° and in ObreZje in southeastern
Slovenia (No. 71).8 However, both sites feature fewer large
and medium-sized pits, and the dating of the above-ground
structures remains unclear.”? While no associated finds were
recovered at Obrezje, the overlapping floor plans of the
post-in-ground structures can generally be attributed to
prehistory based on their stratigraphic context. Given their
location, these structures may be contemporaneous with the
large Lasinja pit, which is the closest feature with identi-
fiable archaeological material within the investigated area.

When examining the forms of post-built structures
from the best-preserved Early Copper Age lowland settle-
ments in the southeastern Alpine region (Zgornje Radvanje,
Stoperce and Hardek), three basic types of post-in-ground
structures can be identified based on the distribution of
postholes. These include structures with rectangular, square
and hexagonal or pentagonal floor plans. Rectangular
structures of various sizes are documented at all three sites:
Zgornje Radvanje (Fig. 8/1, 5), Stoperce (Fig. 11/1-2) and
Hardek (Fig. 11/3-4). Square floor plan structures are found
in both larger and smaller forms at Hardek (Fig. 10/3), and
in smaller forms at Zgornje Radvanje (Fig. 7/5¢-b), whereas
hexagonal and pentagonal floor plans have so far only been
documented at Zgornje Radvanje (Fig. 8/2, 4, 5).

As it turns out, structures with hexagonal and pentag-
onal floor plans are, to date, unique to Zgornje Radvanje,
with no parallels known from Lasinja Culture settlements
in the western Pannonian Plain or northern Croatia. By
contrast, rectangular and square post-in-ground structures
can be compared to single-room and bipartite houses built
using a combination of foundation ditches and postholes,
which are a well-known architectural type at settlements
in the western Pannonian Plain. These houses typically ex-
hibit a northwest-southeast alignment and have been dated
to the Late Lengyel, Lasinja and Ludanice cultures, with

80 Kavur, TomaZ, MiLEUSNIC 2006. — KAvUr 2018, 22-24.

81 MasoN, KRAMBERGER 2022, 27-29 and Fig. 15.

82 Kavur 2018, 73-76 and Find nos. 1-4. — KRAMBERGER 2022a,
30-35 and Fig. 16.

no significant differences in their architectural sequence.®
Such structures have been documented at several sites
associated with the Lasinja and Ludanice cultures in
Hungary, including Lébény-Bille-domb (Fig. 11/6; No.
255),% Zalavir-Basasziget (Fig. 10/1: 4-6; No. 196),
Zalaegerszeg-Andrashida, Gébarti-t6 II (No. 218),* Gy&r-
Szabadrétdomb (No. 252)," Mosonszentmiklés-Palmajor
(No. 253),* Balatonszdrsz6-Kis-erdei-dtils (Fig. 11/7;
No. 202)* and Magyaregres (No. 264).”° On the other hand,
Beketinci-Bentez (Fig. 11/5; No. 114), Tomasanci-Palaca
(No. 116), Cepinski Martinci-Dubrava (No. 113), Dako-
vacki Selci-Pajtenica (No. 117), Donji Miholjac-Mlaka
(No. 110) and Donji Miholjac-Danovci (No. 109) can be
mentioned as the most important sites yielding such struc-
tures in neighbouring northern Croatia. While some Lasinja
houses in Hungary are comparable in size to the rectangular
post-in-ground structures in the southeastern Alpine re-
gion, many others are notably larger, suggesting that while
their ground plan is similar, their dimensions and possibly
also their construction methods diverged. Furthermore, it
is important to note that, similarly to Hardek (Fig. 10/3;
No.24)and possibly in one or two cases at Zgornje Radvanje
(Fig. 8/3, 5; No. 14), some houses featured a fence leaning
against the wall on one side or running close to it. Such cas-
es have been discovered at the sites Donji Miholjac-Mlaka
(Fig. 11/8; No. 110), Tomasanci-Palaca (Fig. 11/9; No. 116),
and Beketinci-Bentez (No. 114)," with an example of a
double fence being found at Cepinski Martinci-Dubrava
(No. 113; f. Fig. 10/3).”2

Additionally, a generally characteristic type of post-
in-ground structure at Lasinja Culture settlements is the
square ground plan, typically single-roomed. At one of
the best-preserved settlements, Zalavar-Basasziget, at least
three structures with a rectangular floor plan and three
with a square floor plan were discovered (Fig. 10/1: 1-3;
No. 196).” The ground plans partially overlap, suggesting
that not all structures were contemporaneous. Between

the structures, many medium-sized rounded pits and

83 E.g. PavUk 2003, 464—465. — VIRAG, FIGLER 2007. — OROSs et al.
2010, 385-388. — REGENYE et al. 2022, 283.

84 NEMETH 1994, 242-243.

85 VIRAG 2003, 377-380. - VIRAG 2005, 61-63.

86 BARNA, KREITER 2006, 56-57.

87 VIRAG, FIGLER 2007, 352-354, 348.

88 VIRAG, F1IGLER 2007, 357-359.

89 ORross et al. 2010.

90 Hornok, Kiss 2017.

91 MINICHREITER, MARKOVIC 2013, Figs. 69-70.

92 Cf. KararaTiC 2009, Fig. 5.

93 VIRAG 2003, 377-380. — VIRAG 2005, 46 and Fig. 1.
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Fig. 11. Ground plans of the rectangular bi-partite post-in-ground structures of Lasinja Culture settlements in the southeastern Alpine region,
northern Croatia and western Pannonian Plain (Graphic: B. Kramberger). — 1-2. Stoperce (adapted from KRAMBERGER, LuBSiNa TUSEK,
Torar 2023, Fig. 4). — 3-4. Hardek (adapted from Z1zEk 2017, 494). — 5. Beketinci-Bente? (adapted from MINICHREITER, MaRKOVIE 2013,
Fig. 54). — 6. Lébény-Bille-domb (adapted from NEMETH 1994, Fig. 12). - 7. Balatonszarsz6-Kis-erdei-diils (adapted from Oross et al. 2010,
Fig. 7). - 8. Donji Miholjac-Mlaka (adapted from NobiLo 2012, 12). - 9. Tomasanci-Palaca (adapted from BaLEn 2020, Fig. 4). — 1-5. Scale
1:200; 6-9. Scale 1:400.
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Fig. 12. Ground plans of the square post-in-ground structures of Lasinja Culture settlements in the southeastern Alpine region and the western
Pannonian Plain (Graphic: B. Kramberger). — 1-2. Hardek (adapted from Z1Zek 2017, 494). - 3. Zalaegerszeg—Andrashida, Gébarti-t6 (adapted
from BARNA, KREITER 2006, Fig. 15). — 5-6. Zalavir-Basasziget (adapted from VirAc 2003, Fig. 2). - 7. Budapest-Nandsi tt (adapted from

VIRAG 2013, Fig. 17). — Scale 1:200.

some larger, irregularly shaped pits were found, though
no sunken-featured structures. All the structures were sin-
gle-roomed, although two of the three houses with square
floor plans had an additional smaller structure attached
on the outside against the wall (Fig. 12/5-6), similarly
to one of the houses at Hardek (Fig. 12/1). Several such
large post-in-ground structures of square ground plan
are also known from the site Zalaegerszeg-Andrashida,
Gebarti-to IT (Fig. 12/3; No. 218),”* and again, contempo-
rary rounded medium-sized pits and large pits of irregular
ground plan were located in their vicinity. Another similar

94 BarNA, KREITER 2006, Figs. 1, 14-15.

structure of square ground plan can be mentioned from
the settlement Budapest-Ndndsi ut (Fig. 12/7; No. 251).%
This house, like those at Hardek and Zgornje Radvanje,
does not have foundation ditches, while the other houses do.

Large and medium-sized pits found in the vicinity of
standardized house types exhibit a variety of shapes. Large
pits often have uneven bottoms and irregular outlines, fre-
quently being made up of smaller interconnected pits. Post-
holes are rarely found within or near these pits, and their
function remains debated. Some are interpreted as waste

95 VIRAG 2013, Figs. 1, 16.
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Fig. 13. Ground plans of the sunken-featured structures of Lasinja Culture settlements in the southeastern Alpine region, northern Croatia and
western Pannonian Plain (Graphic: B. Kramberger). —1. Spodnje Hoce (adapted from KraMBERGER 2020, Fig. 6). — 2. Sormds (STrAUB 2006,
Fig. 2/1). - 3. Stoperce (adapted from KRaAMBERGER, LuSiNa TUSEK, Torar 2023, Fig. 11). — 4. Zbelovo (adapted from Pani¢ 1983, App. 2). —
5-6. Beketinci-BenteZ (adapted from MINICHREITER, MaRKOVIC 2013, Figs. 24, 67). — 7. Turni$¢e (TomaZz 2012, 62). — Scale 1:200.

disposal areas or clay extraction pits.” However, certain
pits display more regular ground plans and cross-sections.
For instance, a notable example from Sormds, described as
a ‘working pit’, measures 4.9 x 5.15 m with a trapezoidal
floor plan.” This pit featured a posthole in its northwestern
corner and an oval hearth (1.6 x 1.8 m) in its southeastern
corner, drawing comparisons to several trapezoidal houses
at Radvanje (Fig. 13/2; cf. Fig. 6/1a-3c¢). A similarly shaped
and sized pit with a hearth was also found at Spodnje Hode,
located in the Drava Plain (No. 16). Called “Zemljanka IIT,
it measured 5.5 x 4.6 m and contained four postholes around
the edges of the pit, suggesting a structure related to it
(Fig. 13/1).%

96 VIRAG 2003, 380.—- HORVATH, SIMON 2004, 55. — BARNA, KREITER
2006, 61.

97 STRAUB 2006, 34.

98 STRMCNIK GULIC 1989. — STRMCENIK GULIC 1990. - KRAMBERGER
2020b, 107-108 and Fig. 6.

More common at Lasinja settlements are pits with a
rectangular ground plan and postholes located on or near
their edges, resembling the smaller sunken-featured struc-
tures at Zgornje Radvanje. In Dravinjske gorice, near the
village of Zbelovo in northeastern Slovenia (No. 12), Stan-
ko Pahi¢ documented three pits attributed to the Lasinja
Culture during excavations.” Two of the pits were fully
excavated, revealing distinct differences in dimensions and
form. The smaller feature, ‘seliscni prostor A’ (settlement
unit A), was almost rectangular with rounded corners,
measuring 2.4 x 2.8 m and 40-50 cm deep. A smaller pit
containing postholes near its centre and edges shows par-
allels to the smaller sunken-featured structures observed
at Zgornje Radvanje (Fig. 13/4; cf. Fig. 7/1a—4c). In addi-
tion to the previously mentioned pit SU 150 at Stoperce
(Fig. 13/3; No. 13), similar structures can also be found at

99 PaHIC 1983.
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the settlement at Beketinci-Bentez (Fig. 13/5-6; No. 114),
Tomasanci-Pala¢a (No. 116)!® and Tornyiszentmiklés
(No. 193) in westernmost Transdanubia.’® For the latter
site, it has been suggested that it may representa temporary
settlement due to the absence of houses with foundation
ditches; the sole structure identified is the aforementioned
sunken-featured structure, which has been interpreted as
a dwelling.!®

Architectural remains attributed to the Lasinja Cul-
ture have also been documented in settlements across
the Pomurje region, the northeastern part of present-day
Slovenia. However, due to intensive ploughing over the
last few centuries, the ground plans of houses are often
only fragmentarily preserved. At Safarsko near Ljutomer
(No. 31), for example, excavations within a 24 x 28 m area
revealed over 60 postholes clustered around small pits and
hearths.!® At other sites in Prekmurje, including Bukovni-
ca (No. 35),'% Pri Muri pri Lendavi (No. 53),! Popava pri
Lipovcih 1 (No. 40),% Turnis¢e (No. 45),'” Kalinovnjek
pri Turni$é¢u (No. 46),'% Zagonce (No. 44)!” and Ivankovci
pri Lendavi (No. 54),!"° large and medium-sized pits were
uncovered in proximity to groups of postholes. These fea-
tures, interpreted as remains of pit houses, were predomi-
nantly irregular or oval in shape, mostly lacking postholes
or hearths.

Notable exceptions exist, such as at Turnis¢e, where a
rectangular pit (PO 24), measuring 4.2 x 3.69 m and featuring
a single posthole along its edge, was identified (Fig. 13/7).!1!!
This feature is comparable to smaller sunken-featured struc-
tures observed at Zgornje Radvanje (Fig. 7/1b—4c), Zbelovo
(Fig. 13/4), Beketinci-Bentez (Fig. 13/5-6), Stoperce
(Fig. 13/3) and other sites mentioned earlier, suggesting
their use within certain Lasinja Culture settlements.

4. Discussion
The Lasinja Culture of the Early Copper Age in the south-
eastern Alpine region is primarily represented by lowland

settlements, although hilltop sites and cave sites are also

100 BALEN 2020, 7.

101 BArNA 2003, Figs. 2-3.

102 BAarNA 2003, 52.

103 SAVEL 1984, 41-49. — SAvEL 1994, 31-33 and App. 7.
104 SAVEL 1992, 57-59 and App. 3. — SAVEL 1994, 39-43 and App. 17.
105 SAVEL, SANKOVIE 2011, 28-29, 6970, 72, 76-77.

106 SaveL, Karo 2012, 23-29.

107 ToMAZ 2012, 25-27, 58, 62.

108 KErmAN 2013, 23-25.

109 Kavur 2006, 109-110.

110 Tusek, Kavur 2011, 15, 28-29, 120.

111 TomaZ 2012, 57-63.

common, with one notable site being a pile-dwelling. Most
settlements are located on slightly elevated terrain in the
lowlands of northeastern Slovenia, at the edges of the plains
surrounding the Drava and Mura rivers (Fig. 1). Despite the
generally poor preservation conditions across many sites,
which limits our ability to fully reconstruct settlement or-
ganization, a few well-preserved examples offer valuable
insights into the architecture and spatial arrangements of
these lowland settlements dating to the last third of the
5% millennium BC.

There is significant variation among the settlements,
both in their spatial organization and in the architectural
forms discovered. Two main types of structures are present:
sunken-featured structures and post-in-ground structures
without sunken floors. Not all settlements, though, feature
both types of structures. For example, at Hardek (Fig. 10/3)
only a small group of parallel non-cotemporaneous post-
in-ground structures was found (without sunken-featured
structures) —along with medium-sized pits of oval or round-
ed ground plan and large pits of irregular ground plan, a
pattern that is comparable to contemporaneous settlements
in Hungary (cf. Fig. 10/1).""? This suggests that these set-
tlements were composed of a small number of structures
that were not in use at the same time. A notable feature at
Hardek was a double fence, likely associated with a large
rectangular above-ground structure, which is also seen in

113 and

contemporaneous settlements in northern Croatia
western Transdanubia.!*

By contrast, at the settlement of Stoperce in Haloze,
post-in-ground structures of varying sizes were accompa-
nied by medium-sized pits, some of which are likely to have
served as storage features, as they were surrounded by post-
holes —probably the remains of small wooden constructions
that once covered the pits. Additionally, at least one near-
ly rectangular sunken-featured structure was uncovered
(Fig. 10/2).

The settlement at Zgornje Radvanje, on the other hand,
stands out due to its more sophisticated layout (Fig. 3). Both
post-in-ground and sunken-featured structures were dis-
covered, along with several medium-sized rounded pits and
large irregularly shaped pits. These features were arranged
in concentric circles, with the central circle either left open
or partly surrounded by afence. This arrangement may have
been influenced by the natural terrain, as the central part of
the settlement is situated slightly higher (about 0.5 m) than

112 VIRAG 2003, Fig. 2. - BARNA, KREITER 2006, Fig. 1.
113 Kararatic 2009, Fig. 5.
114 HornoK, Kiss 2017, Figs 1-2.
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the structures in the outer circles. The distribution of settle-
ment features appears to have been deliberate, suggesting a
more organized settlement plan.

At the settlements from the last third of the 5% millenni-
um BC in the southeastern Alpine region, post-in-ground
structures were the most common. These structures typical-
ly had rectangular or square floor plans, with the exception
of the pentagonal and hexagonal floor plans found only at
Zgornje Radvanje. The rectangular post-in-ground struc-
tures generally yielded one or two rooms and are compa-
rable to contemporary houses in the western Panonnian
plain, though the rectangular structures in the southeastern
Alpine region do not display preserved foundation ditches
(compare Fig. 11/1-4 with Fig. 11/5-9). These structures
vary in size, with larger examples ranging from 7.9 x 4.6 m to
10.2 x 5.6 m, while smaller ones measure between 1.9 x 1.3 m
and 4.6 x 2.2 m.

Square post-in-ground structures, present at both
Hardek and Zgornje Radvanje, also show variation in size.
At Hardek, these structures are approximately 7.5 x 7.5 m
and include a smaller room attached to the outer wall
(Fig. 12/1), comparable to similar structures in southwest
Transdanubia (Fig. 12/5-6). At Zgornje Radvanje, these
square structures are smaller, measuring between 1.17 x 1 m
and 3.5 x 3.5 m (Fig. 7/5a-5d). A particularly important dis-
covery was the multiple square structures located within a
large pitat Zgornje Radvanje (Fig. 7/5a-5d), suggesting that
in some cases postholes found within the large pits may not
have been related to the original formation of the pits but
could be connected to subsequent activities.

When it comes to sunken-featured structures, large pits
often exhibit certain common features. These structures
generally have a regular, angular shape, often with a hearth
in one corner, postholes along the edges, and sometimes
remnants of walls (e.g. structures 5, 9 and 17 at Zgornje
Radvanje). Based on their shape and other features, these
structures can be classified into three types: 1) large trape-
zoidal pits with hearths and a few postholes (Fig. 6/1a-3c),
2) large rectangular pits densely packed with postholes
(Fig. 6/4a—4c), and 3) smaller rectangular or trapezoidal pits
with postholes along the edges (Fig. 7/1a—4c). Structure 9 at
Zgornje Radvanje is the best-preserved example, with plas-
tered or clay-built walls and two rooms, one sunk deeper
into the ground than the other (Fig. 6/4a—4c). This structure
may resemble a similar form found in Hardek (Fig. 11/3),
although in the Hardek structure only the smaller room was
sunk into the ground.

The function of the different types of structures in the
southeastern Alpine region can be inferred from the overall

settlement organization. Larger post-in-ground structures,

similar to those with foundation ditches found at contem-
porary sites in Hungary and northern Croatia, probably
served as residential buildings.!® Smaller and larger sunk-
en-featured structures, along with large irregular and medi-
um-sized rounded pits, appear to have had auxiliary func-
tions. At Zgornje Radvanje, the settlement’s layout suggests
a clear division of space (Fig. 3), with different types of
structures serving distinct purposes.

The absence of preserved house floors complicates our
understanding of the specific functions of the pentagonal,
hexagonal and different rooms of two-room rectangular
post-in-ground  structures. However, sunken-featured
structures, particularly those of a trapezoidal shape, ap-
pear to have been associated with food preparation, as evi-
denced by the presence of hearths. The ceramic assemblages
from these structures are standardized, further supporting

116 Conversely, large irregular pits and

this interpretation.
smaller sunken-featured structures, such as those found in
Zgornje Radvanje, lack standardized ceramic assemblag-
es, suggesting that these features may have served other
functions.!” Large irregular pits may be related to clay ex-
traction and waste disposal, and in some cases, they could
even have formed naturally.!'® A more comprehensive anal-
ysis of stone tools from Zgornje Radvanje, which has yet
to be completed, may provide additional clarity regarding
the functions of various types of sunken-featured structures
and pits.

Another factor that must be taken into account when
interpreting different types of settlement structures is the
chronological factor. Radiocarbon dating results from
Zgornje Radvanje provide a clearer timeline for the set-
tlement’s development (Tab. 1; Fig. 9). The structure with
a pentagonal floor plan in the first circle of the settlement
appears to be the earliest, followed by the two-room rect-
angular post-in-ground structure in the second circle. The
radiocarbon dates of samples of charcoal from sunken-fea-
tured structures in the first and second circle, as well as a

sunken-featured structure in the northernmost part of the

115 VIRAG 2003.

116 KRAMBERGER 2015a, 243, 245 and Fig. 15.

117 KRAMBERGER 2015a, 243, 245 and Fig. 16.

118 As an example, courtyard 3 in front of houses 4 and 5 at the
Beketinci-BenteZ site (MINICHREITER, MARKOVIC 2013, 65-71 and
Figs. 59, 69) was surrounded by a fence, a feature also observed at
several other Lasinja sites (e.g. Figs. 10/3; 11/8, 9). However, in other
cases, such courtyards are not sunken. It seems unlikely that such a
large area would have been excavated solely for a yard. Perhaps the
enclosure was used for livestock, and the large pit-like depression
formed over time due to continuous animal trampling and ground
compaction.
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settlement, show overlap. These dates are also similar to
radiocarbon dates from Lasinja sites in Croatia. In con-
trast, the dates of the pentagonal structures and charred
Pisum seed are among the oldest known so far for the
Lasinja Culture."® This indicates that the pentagonal and
hexagonal post-in-ground structures, currently attested
only at the site of Zgornje Radvanje, may predate the more
widely distributed two-room rectangular post-in-ground

structures.

5. Conclusion

The study of Lasinja Culture settlements in the southeast-
ern Alpine region during the Early Copper Age highlights
significant diversity in settlement patterns, architectur-
al forms, and spatial organization, despite the challenges
posed by poor preservation.

The predominance of post-in-ground structures and the
presence of diverse sunken-featured structures underline
regional practices in the spatial organization of settlements.
Rectangular and square floor plans dominate, but the pen-
tagonal and hexagonal ground plans identified at Zgornje
Radvanje point to specific local characteristics within this
broader cultural horizon. Differences in the size and form
of structures, coupled with the concentric spatial organiza-
tion observed at Zgornje Radvanje, suggest a degree of func-
tional differentiation within some settlements that remains
underexplored.

Comparative analysis with contemporary sites in the
western Pannonian Plain and northern Croatia highlights
both shared elements and localized specifics. While certain
architectural features align with broader traditions, such as
two-room rectangular structures, specific local features —
like their smaller dimensions and lack of foundation ditch-
es — mark the southeastern Alpine region as distinct. These
findings point to dynamic interactions between communi-
ties while underscoring the region’s unique contributions to
Early Copper Age settlement practices.

The role of sunken-featured structures within Lasinja
Culture settlements is better understood, with their mul-
tifunctionality — spanning shelter, workshop, storage and
food preparation - supported by ceramic assemblages and
hearth features. However, incomplete artefact analyses and
the absence of preserved floors in post-in-ground structures
continue to constrain interpretations of settlement use and

organization.

119 KRAMBERGER 2014, Fig. 36. — Sraka 2014, App. — CaTaj 2020,
Tab. 5. — REGENYE et al. 2022, Tabs. 1-2. — KRAMBERGER, TOSKAN,
ToLAR 2024, Figs. 16-17.

In conclusion, Lasinja Culture settlements in the south-
eastern Alpine region reveal a complex picture, inviting
further detailed investigation. Future research focusing on
underexplored material categories, including systematic
analyses of stone tools, radiocarbon dating of short-lived
materials from varied contexts, and geophysical prospec-
tion, promises to provide critical insights into the settle-
ments of these communities and their lifeways during the

Early Copper Age.
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