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Abstract

The length of time that cemeteries were used provides important insights into the persistence of social identities and
how communities situate themselves in the landscape. In Bronze Age Europe, the duration of use of cemeteries is an
important line of evidence to assess the role of mortuary practices in a time of social change across the continent. This
study presents new dates and a Bayesian model of cremation at a Middle Bronze Age (2000-1500 BCE) cemetery in
Transylvania (Romania). The cemetery at Limba-Oarda de Jos-Sesul Orzii is the largest known cemetery associated
with the Wietenberg culture in Transylvania during the Middle Bronze Age. Unlike Early Bronze Age cemeteries and
other Middle Bronze Age cemeteries elsewhere in the Carpathian Basin where burial activity often continued for over
500 years, the duration of use of Limba-Oarda de Jos-Sesul Orzii was much briefer. The cemetery formed within 160
years; we argue closer to 50-100 years. This use life is similar to the nearby Wietenberg cremation cemetery at Sebes
and stands in contrast to mortuary practices in previous time periods and other contemporaneous regions. The short
duration of burial activity, and subsequent abandonment of the site, has ramifications for understanding Middle Bronze
Age settlement patterns, mortuary rituals, and the dynamics around emerging inequality in Transylvania and beyond.

Introduction

Cemeteries are places where people return to bury their dead. The length of time that a cemetery was in
use reflects persistent engagement with place, ongoing renewal of community identity, and even social
stability in times of sociopolitical change (see Duffy et al. 2019; Polanyi 2022). In Transylvania, an
upland plateau and mountainous region surrounded by the Carpathian Mountains and Carpathian Basin
in Eastern Europe, the duration of cemetery use varied widely throughout the Bronze Age. In the Early
Bronze Age, individual cemeteries, composed of single or multiple burial mounds that contained the
remains of few individuals, were in use for nearly half a millennium (see Ciugudean et al. 2023, 2025).
During the Middle Bronze Age, some cemeteries elsewhere in the Carpathian Basin have similarly long
use lives (see Duffy et al. 2019). In the Middle Bronze Age, however, there is evidence to suggest that
cemeteries associated with the Wietenberg culture were in use for a relatively short period of time
compared with Early Bronze Age Transylvanian cemeteries and contemporaneous cemeteries in the
Carpathian Basin (see Bilan et al. 2018).

The Wietenberg culture is an archaeological culture found in Transylvania during the Middle Bronze
Age (2000-1500 BCE) (Andritoiu 1992; Boroffka 1994; Chidiogsan 1980; Horedt 1960, 1967; Quinn
et al. 2020a). The material evidence for Wietenberg includes distinctive ceramic forms, decorations, and
fabrics that became increasingly complex throughout the Middle Bronze Age, as well as the adoption of
cremation as a dominant—though not the only—mortuary treatment (Boroffka 1994; Paul 1995).
Settlement analyses have demonstrated the importance of controlling interregional trade and rich
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agricultural land to the political economy of Wietenberg communities (Quinn 2024; Quinn and
Ciugudean 2018).

The mortuary practices of Wietenberg communities provide important insights into their social lives
(see Palincas 2014). Spatial analyses suggest that Wietenberg communities buried their dead in a wide
range of contexts (Quinn et al. 2020b). Some Wietenberg cremations were placed in Early Bronze Age
mounds, such as Ampoita-Dealul Dogstiorului, Cetea, and Cheile Aiudului (Ciugudean 1996), and other
contemporaneous inhumations were found in pits in settlements like at Micesti-Cigase (Bilan 2014a,
2014b). However, most burials were cremations placed in flat cemeteries near settlements (Quinn et al.
2020b). Cremation was an important mortuary rite in several Middle Bronze Age cultural groups across
the Carpathian Basin and Transylvania (see Cavazzuti et al. 2022; Gavranovic et al. 2025; Kapuran et al.
2020; Parditka and Duffy 2023; Polanyi 2022).

The cremation cemetery at Limba-Oarda de Jos-Sesul Orzii is the largest known Wietenberg burial site
(Ciutd et al. 2021). A total of 74 funerary complexes have been excavated, while additional burials more
likely remain in situ beyond the boundaries of the excavation. The second largest Wietenberg cemetery in
Transylvania, also excavated as part of rescue excavations ahead of motorway construction, is Sebe§—fntre
Rdstoace with a total of 63 funerary complexes (Bdlan et al. 2018; Fantaneanu et al. 2013, 2017).

In a previous study, we published a date from one burial—M.9—at this site that demonstrated that
the body was cremated during the Middle Bronze Age (see Ciuta et al. 2021). However, the duration of
activity of the site remained uncertain. In this study we expand our sample to include 4 newly dated
burials from Limba-Oarda de Jos-Sesul Orzii. We employ Bayesian modeling to evaluate whether the
use life of this cemetery was relatively brief—more similar to the Wietenberg cemetery at Sebe§—fntre
Rdstoace—or lasted for multiple centuries—more in line with Transylvanian cemeteries during the
Early Bronze Age and other Middle Bronze Age cemeteries elsewhere in the Carpathian Basin. The
expanded radiocarbon sample allows us to gain insight into the chronology of the cemetery. We also
provide additional details on the archaeological context for the five burials that have now been dated.

Materials and methods

Limba-Oarda de Jos-Sesul Orzii is located in the Mures River valley southwest Transylvania (Figure 1).
The site was discovered and partially excavated in 20162017 as part of the rescue excavations in advance
of highway construction between Sebes and Turda in Alba County, Romania. The excavations covered an
area of 350 square meters and archaeologists documented 74 distinct burials and one rectangular burnt
clay feature (1.40 x 0.60 m), which may be the remains of a pyre (Ciuta et al. 2021, 76) (Figure 2). Each
burial feature was bisected and then fully excavated to expose the funerary urn before removal.
Despite these efforts, the pit cuts associated with the initial deposition of the burials were not
identifiable in the field. The ceramic urns were fragmented and extremely friable. This poor of
preservation of the ceramics may be due to problems in the production of these urns or due to soil
conditions, such as being a waterlogged or marshy in the past, as was the case for the Middle Bronze
Age cremation cemetery at Sebe§-fntre Rastoace (Fantaneanu et al. 2017). The upper portions of the
funerary urns were especially poorly preserved, but the lower portions were intact and contained
significant quantities of cremated human bone. The burials that were selected for dating were among
the better-preserved burials at the site. The cremains chosen were calcined cortical bone fragments
from unidentified long bones, with preference for larger fragments that were intact in these five
burials. The remaining urns also contain cremated human bone which hopefully can be dated in the
future. There is evidence of some spatial clustering of burials (see Figure 2), which was also seen at
Sebe§-fntre Rdstoace (Bilan et al. 2018; Fantaneanu et al. 2013, 2017). We selected burials from
across the site to account for any temporal differences between spatial locations of cremation burials
(see Kreckovié-Gavrilovié et al. 2025).

Five samples of cremated human remains were analyzed at the University of Georgia Center for
Applied Isotope Studies. The bone was cleaned and washed in an ultrasonic bath then crushed into small
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Figure 1. Regional map of southwest Transylvania with the location of Limba-Oarda de Jos-Sesul
Orzii marked.

fragments. The crushed bone was treated and diluted with 1IN acetic acid to remove potential
contaminate carbonates. The sample was then treated with 100% phosphoric acid to dissolve the bone
mineral and release the carbon dioxide from bioapatite. The carbon dioxide was converted to graphite
using the methods of Vogel et al. (1984). Graphite '#C/'3C ratios were measured using the CAIS 0.5
MeV accelerator mass spectrometer. The sample ratios were compared to the ratio measured Oxalic
Acid I (NBS SRM 4990). The sample *C/'?C ratios (8'3C) were measured separately using a stable
isotope ratio mass spectrometer. We constructed a Bayesian model using OxCal v. 4.4.4 modeling the
dates as a single uniform phase and using the IntCal20 Northern Hemisphere radiocarbon age
calibration curve (Bronk Ramsey 2009; Reimer et al. 2020) (Supplemental Material 1). All results are
discussed following best practices as described by Hamilton and Krus (2018).

Results
Dating burial activity at Limba/Oarda de Jos-Sesul Orzii

The five samples come from burials across the cemetery (see Figure 2). In this section, we describe each
burial and radiocarbon date in detail (Table 1).
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Figure 2. Orthophotograph of Limba-Oarda de Jos-Sesul Orzii with the location of the five dated
burials marked.
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Table 1. Radiocarbon dates from Limba-Oarda de Jos-Sesul Orzii.

Sample ID Context Material Date (BP) 83C

UGAMS-44053 M.9 (Cx. 138 H) Human bone carbonate 3440 25 -26.64
UGAMS-58795 M.42 Human bone carbonate 3520 25 -23.18
UGAMS-58796 M.10 (Cx. 138 ) Human bone carbonate 3510 25 -22.25
UGAMS-58797 M.76 Human bone carbonate 3500 +25 -24.81
UGAMS-58798 M.29 Human bone carbonate 3430 25 -23.59

M.9 (Cx. 138 H)

The cremation burial M.9 was positioned at the northern edge of the cemetery. The fragmented urn in
this burial was approximately 26 cm in diameter and 20 cm in height, though the upper portion of the
urn was damaged (Figure 3a). The uncalibrated age of M.9 is 3440 +25 years BP. The date was then
calibrated using OxCal v. 4.4.4. The burning of the bone probably occurred between /880 and 1630 cal.
BC (95% confidence—2 sigma), but most likely between /870 and 1690 cal. BC (68% confidence).

M42

The cremation burial M.42 was positioned at the eastern edge of the cemetery. The fragmented urn in
this burial was approximately 26 cm in diameter and 20 cm in height, though the upper portion of the
urn was damaged (Figure 3b). The uncalibrated age of M.42 is 3520 £25 years BP. The date was then
calibrated using OxCal v.4.4.4. The burning of the bone probably occurred between /930 and 1750 cal.
BC (95% confidence—2 sigma), but most likely between 71900 and 1770 cal. BC (68% confidence).

M.10 (Cx. 183 I)

The cremation burial M.10 was positioned at the northern edge of the cemetery, near M.9. The
fragmented urn in this burial was approximately 28 cm in diameter and 23 cm in height, though the
upper portion of the urn was damaged (Figure 3c). The uncalibrated age of M.10 is 3510 £25 years BP.
The date was then calibrated using OxCal v.4.4.4. The burning of the bone probably occurred between
1920 and 1740 cal. BC (95% confidence—2 sigma), but most likely between /890 and 1770 cal. BC
(68% confidence).

M.76

The cremation burial M.76 was positioned at the southern edge of the cemetery. The fragmented urn in
this burial was approximately 26 cm in diameter and 20 cm in height, though the upper portion of the
urn was damaged (Figure 3d). The uncalibrated age of M.76 is 3500 £25 years BP. The date was then
calibrated using OxCal v.4.4.4. The burning of the bone probably occurred between /900 and 1740 cal.
BC (95% confidence—?2 sigma), but most likely between /890 and 1770 cal. BC (68% confidence).

M.29

The cremation burial M.29 was positioned at the western edge of the excavated portion of the cemetery.
The cemetery likely extends to the west of the excavated area. The fragmented urn in this burial was
approximately 29 cm in diameter and 24 cm in height, though the upper portion of the urn was damaged
(Figure 3e). The uncalibrated age of M.29 is 3430 25 years BP. The date was then calibrated using
OxCal v.4.4.4. The burning of the bone probably occurred between /880 and 1630 cal. BC (95%
confidence—2 sigma), but most likely between 1770 and 1680 cal. BC (63% confidence).
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Figure 3. Detailed photographs and uncalibrated dates of the dated burials from Limba-Oarda de
Jos-Sesul Orzii.

Bayesian modeling of mortuary activity at Limba-Oarda de Jos-Sesul Orzii

We modeled all dates as part of a single phase of activity at the site (Apoqe1 =90) (Figure 4). The
modeled start of burial activity at the cemetery is between 1990 and 1760 cal. BC (at 95% confidence),
most likely between /910 and 1800 cal. BC (at 68% confidence). The end of burial activity at Limba-
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Figure 4. Bayesian model of cremations at Limba-Oarda de Jos-Sesul Orzii.

Oarda de Jos-Sesul Orzii occurred between 1880 and 1590 cal. BC (at 95% confidence), and most likely
between /850 and 1680 cal. BC (at 68% confidence).

The burials likely took place within 160 years (68% probability), though this is likely an
overestimation of the cemetery’s duration. The peak probability, as seen in Figure 5, is approximately
50 to 100 years. It is therefore likely that the cemetery was used for several generations before being
abandoned. This rate of burial is similar to the duration of occupation at most Wietenberg settlements
(see Quinn 2017) as well as other well-dated cemeteries like Sebeg-fntre Rastoace (see Balan
et al. 2018).

Discussion

The new Bayesian chronology from Limba-Oarda de Jos-Sesul Orzii makes several important
contributions to our understanding of the Wietenberg Culture in Transylvania. First, the cemetery is
positioned at an important point in the development of Wietenberg cultural identity. Burial activity at
Limba-Oarda de Jos-Sesul Orzii commenced during the Formative Wietenberg (per Quinn et al. 2020a),
which is roughly associated with Boroffka’s (1994) Type A. Burial activity stretched into the early part
of the Classical Wietenberg phase where ceramic decorations became increasingly ornate and
stylistically complex. Recent radiocarbon dating at other Wietenberg cremation cemeteries at Sebes-
Intre Réstoace (Bilan et al. 2018) and Tufaldu-Aldmend I (Puskds 2020) underscore the importance of
this period in the process of forming Wietenberg cultural identity. Future work at Limba-Oarda de Jos-
Sesul Orzii may help reveal the role of mortuary practices in this transition.

Second, the short duration of activity at the site, under 160 years and likely closer to 50-100 years,
suggests that cemeteries were intensively used by a community and then abandoned. There is no
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Figure 5. Span of activity at Limba-Oarda de Jos-Sesul Orzii.

evidence of returning to these cemeteries after their initial abandonment to bury the dead after a hiatus.
While dates derived from bone apatite through cremations can be influenced by the “old wood” effect
based on the wood fuel that was used to construct the pyre (see Cavazzuti et al. 2021; Dani et al. 2019;
Major et al. 2019; Snoeck et al. 2015; Zazzo and Saliege 2011), this did not affect these samples. Either
the pyres of the cremated individuals interred at Limba-Oarda de Jos-Sesul Orzii were constructed of
relatively young fuel, or there was minimal carbon transference between the bone and wood fuel. The
consistency in these dates adds to our confidence in the interpretation that the cemetery was used for a
relatively short period of time. This stands in contrast to the long duration and lower frequency of burial
activity at Early Bronze Age cemeteries. For example, at Metes-La Metegsel burial activity took place
over a longer span—approximately 500 years—but the tumuli contained a minimum number of
individuals of 15 (Beck et al. 2020; Ciugudean et al. 2025). The higher quantity of cremation burials
over a much shorter time suggests that Wietenberg mortuary activity was more intensive at Limba-
Oarda de Jos-Sesul Orzii than at Early Bronze Age cemeteries in Transylvania.

Meanwhile, in other nearby regions cemeteries have longer histories. Duffy et al. (2019) have
demonstrated that the site of Békés 103 was used as a cremation cemetery starting in 2460-2200 cal.
BC. This first phase of activity appears to match the duration of activity at Limba-Oarda de Jos-Sesul
Orzii—at approximately 50 years. Unlike at Limba-Oarda de Jos-Sesul Orzii, however, Békés 103 was
used as a cemetery again after a hiatus until 1880 cal. BC. From 1880 BC on, the cemetery was used
continuously until approximately 1260-1010 cal. BC. All together, Békés 103 was used as a cemetery
for a minimum of 600 years (Duffy et al. 2019). Dunadjvdros-Duna-dil&, one of the largest Middle
Bronze Age cemeteries in Hungary, contains at least 1600 cremation graves and has been estimated to
have been in use for 800 years, though radiocarbon dates from the burials themselves are not available
for chronological modeling (see Cavazzuti et al. 2022; Laabs 2023). The inhumation cemetery at
Mokrin in Serbia, which has 320 known burials, was in use for approximately 250-300 years between
2100-1800 BC (Kreckovié-Gavrilovic¢ et al. 2025). Similarly, the inhumation cemetery at NiZnd Mysla
in Slovakia has 782 individuals and was in use for approximately 260 years from approximately 2073—
1822 BC (Jaeger et al. 2023).

While the brief burial activity at Limba-Oarda de Jos-Sesul Orzii is unlike Early Bronze Age
Transylvania and Middle Bronze Age cemeteries in the Carpathian Basin, there is a cemetery with a
similar span: Sebes-intre Rdstoace. The 63 cremation burials at Sebes-Intre Rdstoace were interred
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within approximately 110 years (Bdlan et al. 2018). In an earlier study, we demonstrated the relative
contemporaneity of Sebe§—fntre Rdstoace and Limba-Oarda de Jos-Sesul Orzii (see Ciutd et al. 2021).
With the additional dates and Bayesian model presented in this study, we now know that the burial
activity at both sites were similarly brief.

The short duration of Wietenberg cremation cemeteries may indicate that the associated settlements—
which have not been identified at either Sebes-Intre Réstoace or Limba-Oarda de Jos-Sesul Orzii—may
have also been occupied for only a few generations before they were abandoned. Previous dating at
smaller settlements in southwest Transylvania, including at Geoagiu de Sus-Fdntana Mare, suggests that
the lifespan of small residential communities was also brief, less than 125 years before sites were
abandoned (see Ciugudean and Quinn 2015). We must also note that 50-100 years can hardly be
considered a brief occupation for the people living at these sites. Multiple generations of families would
have lived, died, and buried their dead in nearby cemeteries. Looking forward, we must develop new
models for Wietenberg social, economic, political, and ideological institutions that account for both the
short use life of cemeteries and variability in cemetery and settlement dynamics.

The chronology of the cemetery at Limba-Oarda de Jos-Sesul Orzii also contributes to broader
discussions of social identity and inequality in Bronze Age Europe. Inequality, persistent ascribed
differences in access to economic resources and other valued ends, is visible in the archaeological record
through evidence of contemporaneous variation in access to resources, accumulation of material wealth,
and ability to take action in the past (Beck and Quinn 2022). Assessments of contemporaneity are
central to this endeavor (see Bailey 2007). Different areas of the cemetery at Limba-Oarda de Jos-Sesul
Orzii were used contemporaneously. A recent Bayesian analysis of burials at the Early Bronze Age
cemetery at Mokrin showed that all portions of the site were used relatively simultaneously (Kreckovi¢-
Gavrilovié et al. 2025). At Sebe§-fntre Rdstoace, burials in two distinctive spatial clusters were also
shown to be contemporaneous (Bilan et al. 2018). The synchronous use of cemeteries by groups that
maintain spatial affinity is indicative of multiple distinct social groups—Iikely household groups or
lineages—maintaining that identity while also participating in building a communal identity among all
social groups that used the cemetery. Despite multiple social units maintaining social difference, there is
minimal evidence of inequality in these cremation cemeteries in Transylvania and the Carpathian Basin.
Polanyi (2022, 13—14) argued that homogeneity in cremation urns in EBA III/MBA I (ca. 2200-1800
BCE) cemeteries in the Carpathian Basin masked emerging socioeconomic differences that were made
visible through increased quantities of metal grave goods associated with cremation burials. In Limba-
Oarda de Jos-Sesul Orzii, as well as at other nearby cemeteries, the cremation urns are similar to each
other, but there are few other grave goods. The relative contemporaneity of different spatial clusters and
areas of Wietenberg cemeteries is evidence of the politics of mortuary practices that was an important
part of Bronze Age Europe (Poldnyi 2022; Quinn et al. 2020b).

Conclusion

The site of Limba-Oarda de Jos-Sesul Orzii is the largest known Wietenberg cremation cemetery. This
study has contributed four new radiocarbon dates, bringing the total for the site to five. As a result, the
site is now the Wietenberg cemetery with the second-most dates in Transylvania. The new Bayesian
chronology for the site presented here makes an important contribution to our understanding of both this
site’s history, but also the broader development of Wietenberg communities in Transylvania during the
Middle Bronze Age.

The new chronology suggests that Limba-Oarda de Jos-Sesul Orzii was used intensively for a
relatively short period of time. The use and abandonment of the cemetery may be linked to a more
dynamic settlement system where small communities moved their settlements after a few generations.
While Early Bronze Age cemeteries and Middle Bronze Age cemeteries elsewhere in the Carpathian
Basin were persistent places that people returned to for hundreds of years, the dated Middle Bronze Age
cemeteries in Transylvania were short lived places that did not entice reuse after abandonment.
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