
177

und nutzt Korrespondenzanalysen von Grabkontexten. Der sorgfäl-
tig aufbereitete Datensatz ermöglicht eine präzise Rekonstruktion der 
zeitlichen Struktur des Gräberfeldes in Bezug auf verschiedene Bestat-
tungsformen, darunter körpergroße Erdgräber, Gräber mit umlau-
fenden Gräben und Urnengräber. Besondere Einblicke in Rituale und 
mögliche Formen der Ahnenverehrung ergeben sich aus den zeitlichen 
Unterschieden bei mehrfach belegten Gräbern. Die Ergebnisse legen 
nahe, dass die Belegung des Gräberfeldes um 1400 v. Chr. begann, also 
während des Übergangs von der Mittel- zur Spätbronzezeit. Zwei 
Aktivitätshöhepunkte konnten identifiziert werden, bevor die Bestat-
tungspraktiken um 950 v. Chr. nachließen. Durch die Kombination 
typochronologischer Marker, der 14C-Daten sowie den Vergleich mit 
nahegelegenen zeitgenössischen Gräberfeldern entsteht ein differen-
ziertes zeitliches Bild. Dieses verdeutlicht die Variabilität und Flexi-
bilität der Bestattungspraktiken in der Region und stellt die Annahme 
einer linearen Entwicklung von Bestattungsriten in Frage. Die Studie 
schafft damit sowohl eine absolute als auch eine relative Chronologie 
der Spätbronzezeit für Ostösterreich und trägt zu einem besseren Ver-
ständnis der kulturellen Dynamik dieser Epoche bei.

Schlüsselbegriffe
Spätbronzezeit, Radiokarbondatierung, Korrespondenzanalyse, Be-
stattungspraktiken, Kremation

1. Introduction
Changes in burial customs may reflect broader cultural shifts 
in the social structure and communal identity. The transition 
from tumulus graves to urn burials in flat graves unfolded in 
different ways across central European regions, and has been 
shown to occur gradually rather than abruptly.1 However, 

1	 Cavazutti et al. 2022. – Sørensen, Rebay-Salisbury 2023, 
86–112.
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Zusammenfassung – Das (Zeit-)Alter von Tod und Feuer. Die 
Datierung von Bestattungssitten mittels Radiokarbon- und Korres
pondenzanalyse anhand des spätbronzezeitlichen Gräberfelds von 
Inzersdorf, Österreich

Die Spätbronzezeit zeichnet sich durch eine zunehmende Verein-
heitlichung der materiellen Kultur und der Bestattungsrituale aus. 
Das Gräberfeld von Inzersdorf, gelegen im Unteren Traisental in 
Niederösterreich, dient als Fallstudie zur Untersuchung diachroner 
Veränderungen in den Bestattungspraktiken. Diese Studie analysiert 
Radiokarbondaten von 49 kalzinierten menschlichen Knochenproben 
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while the broad patterns of the emergence of the Urnfield 
phenomenon are somewhat understood, the chronological 
and regional variabilities within the phenomenon and their 
peculiarities are less well researched.2 The interrelations and 
contextual links between individual well-researched sites of-
ten remain unclear, and a micro-scale analysis is necessary to 
understand how change unfolds on an individual and social 
level. This study illuminates the temporal timeframe of the 
shift in burial customs by providing a chronological frame-
work established by criteria other than the burial practices. 

Ethnological research has shown that burial rites can 
be elaborate, include multiple steps and span long tempo-
ral ranges.3 This is especially true for cremation burials, as 
the cremation process adds multiple additional steps to the 
funerary rites.4 In addition, cremated remains do not pose 
the same challenges as decaying corpses, allowing the burial 
community to handle the remains for a longer time before 
burial without the health risks posed by toxic decomposi-
tion products and pathogens. The chronology of cremation 

2	 Wiesner 2009, 540–570. – Cavazutti et al. 2022.
3	 Van Gennep 1909. – Rothem, Fischer 2018.
4	 Oestigaard 2000, 55–56. – Gramsch 2010, 143–210.

graves may thus be complicated and necessitates a fine-
grained analysis of the steps involved in the treatment of 
bodies after death.

Relative and absolute dating play vital roles in the anal-
ysis of changing burial customs. Traditional archaeological 
methods such as horizontal stratigraphy, seriation and cor-
respondence analysis (CA) elucidate relative chronological 
aspects of archaeological finds and features, while interdis-
ciplinary methods like radiocarbon dating provide a frame-
work of absolute dates. 

In chronological terms, the transition from the Mid-
dle to the Late Bronze Age is placed in the BA D period, 
from 1300 BC to 1200 BC,5 with the shift to the Urnfield 
period occurring during the later phase of BA  D2. The 
core period of the Early Urnfield Culture (Ha A1) is as-
sumed from around 1250/1200 BC to 1100 BC, while the 
Middle Urnfield period (Ha A2) corresponds to 1100 BC 
to 1050 BC. The Late Urnfield period encompasses Ha B1, 
from approximately 1050 BC to 950 BC, and Ha B2, from 
950 BC to 880 BC, with Ha B3 lasting until the beginning 

5	 Müller-Karpe 1974, 182–225.

Fig. 1. Map of southeastern Central Europe. The red dot indicates the Lower Traisen Valley, which includes the sites of Inzersdorf,  
Getzersdorf and Franzhausen-Kokoron.
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of the Iron Age in around 750 BC.6 So far, because of the 
scarcity of radiocarbon dates from Lower Austria, absolute 
dating relied on data from neighbouring regions, suggesting 
a beginning of the Urnfield period in around 1300 BC or 
1400 BC at the very earliest.7

Applying a dual approach to dating not only allows a 
comparison between data points, but complementary data 
also facilitate a finer chronological resolution and error 
correction.

In this study we apply a broad-scale, targeted sampling 
approach to radiocarbon dating cremated human remains 
from the cemetery of Inzersdorf ob der Traisen (Fig.  1), 
to overcome the limitations and constraints of both rela-
tive and absolute dating methods such as whether a grave 
– especially cremation burials – can be considered a closed 
context or the duration and definition of specific types in 
relative dating and wide error margins or the ‘old wood ef-
fect’ in absolute dating.8 The emphasis in this study is on 
the temporal position of the cemetery within the context of 
regional urnfields, ensuring comparability of the chrono-
logical sequence between cemeteries. Second, an investiga-
tion of the absolute and relative chronological placement of 
individual find types and variables is conducted. Third, the 
study examines the extent to which changes in burial cus-
toms are limited to a chronological period and whether they 
are consistent across the region. Combining radiocarbon 
dating with correspondence analysis allows the temporal se-
quence of changing burial customs during the advent of the 
early Urnfield period to be explored, as well as facilitating 
understanding of the chronological relationships between 
co-buried individuals. 

1.2. The Cemetery of Inzersdorf ob der Traisen
Inzersdorf ob der Traisen is situated in the Lower Traisen 
Valley in Lower Austria, near the confluence of the Traisen 
and the Danube rivers. Its significance emerged during res-
cue excavations prompted by the construction of a new 
road, which yielded a wealth of archaeological finds and fea-
tures spanning various prehistoric and historical periods.9 
Consequently, this region stands as one of Austria’s most 
thoroughly researched archaeological areas, with seemingly 
uninterrupted settlement activity dating back to the Early 

6	 Lochner 2021, 22–24.
7	 Pare 1998, 229, 384–400. – Primas 2008, 7–9. – Weninger, Jung 
2009. – Teržan, Črešnar 2014. – Ilon 2015. – Lochner 2021, 
22–24.
8	 Bánffy et al. 2018.
9	 Gattringer, Neugebauer 1982. – Neugebauer, Gattringer 
1989.

Bronze Age. Outstanding among these discoveries are the 
extensive early Bronze Age cemeteries Franzhausen I and 
II, as well as the Late Bronze Age cemeteries Franzhau-
sen-Kokoron and Inzersdorf.10

Inzersdorf encompasses 273 graves and was in use from 
the onset of the Early Urnfield period (Fig. 2).11 Previous 
studies have positioned the cemetery primarily within the 
Early Urnfield period, specifically in the Ha A1 and Ha A2 
phases, which follow the latest Bronze Age cemetery at 
Getzersdorf, situated only a few hundred metres apart, dat-
ing from BA D to Ha A.12 The substantial size, structured 
layout and seemingly definable occupancy duration of the 
cemetery make Inzersdorf an ideal case study for investigat-
ing diachronic developments in burial customs.

Although the majority of the burials at Inzersdorf are 
urn burials, the cemetery includes eight long, rectangu-
lar graves. Both their construction and their typological 
characteristics are reminiscent of the Middle Bronze Age, 
from 1600 BC to 1300 BC, which has led to the common 
assumption that they represent the transitional period from 
the Middle to the Late Bronze Age.13 Eleven circular ditches 
and one rectangular ditch were found, each enclosing one 
or two grave pits.14 The ditches have often been interpret-
ed as demarcating burial mounds, which would indicate a 
similarity to the Middle Bronze Age and therefore also a 
possible temporal connection. 

During the Middle Urnfield period there was a resur-
gence of burials containing artefacts with no signs of burn-
ing. Such graves constitute a substantial portion of Later 
Urnfield-period graves.15 Graves with an increasing num-
ber of unburned grave goods are therefore compared to urn 
graves that primarily contain grave goods that accompanied 
the body on the pyre (pyre goods) to investigate the emer-
gence of this funerary rite. The grave goods are carefully 
arranged in the grave pit, often around the urn containing 
the burnt remains.16 

Cremation graves with multiple deposits of cremated 
human remains pose particular challenges for chronolog-
ical investigations, as they range from contemporaneous 

10	 Blesl 2012.
11	 Lochner 2013.
12	 Kaus 1971. – Lochner 2013.
13	 Lochner 2013.
14	 Fritzl 2017, 86–87.
15	 Lochner 2013.
16	 Recognizing that some objects may have served multiple or dif-
ferent functions, for the purposes of this analysis, all artefacts with 
evidence of burning are classified as pyre goods, while those with 
no fire modification and deliberate placement are classified as grave 
goods.
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depositions (multiple burials) to sequential depositions 
(consecutive burials).17 Cremations involve a complex rit-
ual process with multiple steps, potentially covering a long 
time span, that need to be separated before further analy-
sis.18 Consequently, the timing of these steps needs to be 
distinguished both for an individual’s burial process and for 
co-buried individuals: the simultaneity of death, cremation, 
or burial of co-buried individuals as well as the time spans 
in between need to be addressed.19 The former may have 
died of the same causes, e.g. in a pandemic, but this is not 
necessarily the case. It has been argued that the simultaneity 
of cremation can be evidenced by mixed cremated human 
remains.20 However, it has also been shown that individuals 
can be separated even if they were cremated on the same py-
re.21 Osteologically, the degree of mixing in cremations can 
only be estimated with great uncertainty,22 and there is also 
the possibility of later and taphonomic mixing. Further-
more, the appearance of original contexts can be altered by 
a later burial process and the chronological sequences of the 
actual burial(s) cannot necessarily be clarified using strati-
graphic methods. The typological classification of burials 
based on accompanying archaeological finds is hindered by 
their homogeneity and the broad time frame of their use, 
as well as the difficulty of assigning specific pyre or grave 
goods to individual burials due to the high degree of mixing 
of human remains, combined with the spatial constraints of 
the graves with multiple deposits.23

1.3. Materials and Sampling Strategy
In this study 49 samples of cremated human bone were se-
lected for radiocarbon analysis, with incomplete calcination 
as an exclusion criterion. Samples for radiocarbon dating 
were chosen from samples selected for strontium isotope 
analysis.24 The sampling strategy first aimed at a relatively 
uniform spatial distribution across the cemetery. Second, 
we sought a balanced representation across the different 
time periods indicated by the typological spectrum of finds. 
Graves ranging from sparsely to well furnished were in-
cluded to cover all sociological strata. A substantial portion 
of graves with multiple occupation was sampled twice or 

17	 Lüdemann 1994, 431. – Wahl 1994. – Wiesner 2009, 485–488. – 
Gramsch 2010, 213–218. – Hess 2013, 25–26. – Fritzl 2017, 7–10.
18	 Oestigaard 2000, 55–56. – Gramsch 2010, 143–210.
19	 Fritzl 2017, 88–90.
20	 Lochner 2013.
21	 Fritzl et al. in prep.
22	 Wahl 1982. – Grosskopf 2004, 126–129.
23	 Fritzl 2017, 68–71, 128–130, 209.
24	 Fritzl et al. 2024.

even three times to estimate the time span between different 
depositions. Some individuals were further selected because 
of their association with objects that were atypical for this 
region, on the one hand, and therefore of interest in analys-
ing cultural influences, and with objects that were particu-
larly typical for this area, on the other hand, as they are con-
sidered chronologically significant. This approach ensures 
that the whole spectrum of burial rites and material culture 
can be accurately placed in an absolute chronological order.

This strategy resulted in 28 samples from single burials 
and 21 samples from graves with multiple occupations. In 
six cases samples were taken from two individuals per grave, 
and in one case from three individuals per grave. Six single 
samples were taken from graves with at least two deposi-
tions of human remains; in these cases the sample was taken 
from the better-represented individual. A clear association 
of the sample with the individual represented in the burial 
was paramount for the selection. 

1.4. Methods
Radiocarbon dates of cremated human remains were mea-
sured at the Royal Institute for Cultural Heritage (RICH) 
in Brussels, Belgium, using the protocol outlined in Marine 
Wojcieszak et al.25 During cremation, carbon in human bone 
undergoes an exchange process with carbon from the wood 
used for firing the pyre.26 Radiocarbon dates from cremated 
human remains thus provide a mixed signal, a date that is 
related to both the life of the cremated person and that of 
the firing wood, and a possible ‘old wood effect’27 needs to 
be considered. The degree to which carbon exchange affects 
human cremated remains is still under discussion.28

Conventional dates were calibrated using OxCal 4.4.429 
based on the atmospheric data from Paula Reimer et al.30 
To estimate the limits of the cemetery’s occupancy dura-
tion, the functions boundary, span, difference, first and last 
were applied. Some dates fall into the Hallstatt plateau, a flat 
segment of the calibration curve.31 We employed Bayesian 
modelling to integrate radiocarbon dates with other lines 
of evidence such as the archaeological context and artefact 

25	 Wojcieszak et al. 2020.
26	 Olsen et al. 2013. – Snoeck, Brock, Schulting 2014. –  
Capuzzo et al. 2023.
27	 Van Strydonck, Boudin, de Mulder 2010. – Olsen et al. 
2013. – Snoeck, Brock, Schulting 2014. – Van Strydonck 2016. –  
Capuzzo et al. 2023.
28	 Rose, Meadows, Henriksen 2020. – Capuzzo et al. 2023.
29	 Bronk Ramsey 2009.
30	 Reimer et al. 2020.
31	 Manning et al. 2018. – Fahrni et al. 2020. – Rose et al. 2022.
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typologies.32 To see if multiple dates from graves with mul-
tiple occupations can be described as consistent, they were 
analysed with R_combine in OxCal and thus subjected to a 
chi-square test.33

Statistical techniques for chronological modelling of ra-
diocarbon dates include kernel density estimation (KDE), 
which estimates the probability density function of a ran-
dom variable from finite data. KDE allows peaks, increases 
and decreases in archaeological activity at a site to be identi-
fied. By using a weighted smoothing kernel function, KDE 
provides a smooth data distribution representation, visually 
displayed in density plots which help mitigate the distor-
tions introduced by the calibration process on the shape 
of the curve. These plots help to detect patterns, peaks and 
anomalies not evident in histograms.34 Radiocarbon calibra-
tion can significantly distort the shape of KDE curves, as 
the non-linear nature of the calibration curve can introduce 
artificial peaks, plateaus or multimodal distributions. These 
effects can lead to misleading interpretations of temporal 
patterns, such as suggesting false activity clusters or gaps 
in the archaeological record. However, since the calibra-
tion curve does not show any plateaus or calendar age steps 
during this period, this is unlikely to have a significant effect 
on the results.

Seriation and correspondence analysis based on the 
concepts of ‘closed find’ and ‘type’35 were used to estab-
lish relative chronologies from objects found in graves. A 
‘closed find’ comprises two or more artefacts deposited at 
the same time, with no new items added after deposition.36 
This, however, does not necessarily imply their contempo-
raneous manufacture or use. Whilst burials are frequently 
cited as examples of closed finds,37 ethnographic studies 
have demonstrated that burial rituals are often complex and 
unfold over extended periods of time.38 This complexity is 
particularly evident in cremation burials, which do not pose 
the same challenges to the community as a decaying corpse 
and may include significant intervals between death, cre-
mation and burial, during which bone curation was prac-
ticed.39 There is little evidence for the reopening of graves 

32	 Buck, Cavanagh, Litton 1996, 201–292. – Meadows et al. 2020. 
– Rose et al. 2022.
33	 Shennan 1988, 65.
34	 Bronk Ramsey 2009. – Bronk Ramsey 2017.
35	 Montelius 1903, 1–21. – Eggert 2012, 143.
36	 Trachsel 2004, 145–146.
37	 Bølviken et al. 1982. – Ringrose 1992. – Eggert 2012, 52.
38	 Van Gennep 1909, 146–165. – Turner 1969, 106–107. – Or-
schiedt 1997. – Oestigaard 2000, 55–56. – Rothem, Fischer 2018.
39	 Weiss-Krejci 2001. – Weiss-Krejci 2013. – Sørensen, Rebay-
Salisbury 2023, 113–135.

at Inzersdorf, although many contexts were disturbed by 
agricultural activities. In this study we assume that objects 
deposited together in one grave have a chronological rela-
tionship to each other and to the cremated bones buried in 
the same context. 

Comprehensive typological studies on the Urnfield 
period in the Lower Austrian-Moravian region have been 
presented by Jiří Říhovský40 and Michaela Lochner and 
Irmtraud Hellerschmid.41 For comparability, we closely 
adhered to the typological classification system established 
at the nearby Late Bronze Age cemetery of Franzhau-
sen-Kokoron in this study.42 The three hierarchical levels of 
the typology comprise the basic form, type and variant, and 
are primarily based on technical features. Basic forms of ce-
ramics include bicones, bottles, cylindrical-necked vessels, 
funnel-necked vessels, conical-necked vessels, bowls, cups 
and pots.43 More details on the typology, types and variants, 
as well as the classification of bronze and other finds, can 
be found in the supplementary materials (Appendix 1, Start 
Matrix CA44). 

Combinatorial statistics, or chronological seriation, ar-
ranges finds into a chronological sequence based on their 
types. Mathematical algorithms optimize the arrangement 
of incidence points along a diagonal, revealing average 
chronological patterns. Correspondence analysis (CA), 
similar to reciprocal averaging, replaces the rows and col-
umns of an incidence matrix with eigenvectors to position 
similar find complexes closer together. Unlike the incidence 
matrix, CA typically begins with a contingency table that 
considers the frequencies of occurrences.45

Seriation and CA do not provide a time scale or intervals 
between finds; this information needs to be derived from 
other sources such as absolute dating methods like radio-
carbon dating, stratigraphy, written sources or comparison 
with other sites. Further, type combinations may be influ-
enced by other factors such as gender, social affiliation or 
geographical peculiarities. A key issue with correspondence 
analysis (CA) is its sensitivity to data structure and sam-
ple size. Small or sparse datasets can yield unstable results, 
complicating interpretation. Moreover, CA assumes linear 

40	 Říhovský 1963. – Říhovský 1972. – Říhovský 1979. – Říhovský 
1982.
41	 Lochner 1991b. – Lochner, Hellerschmid 2008.
42	 Lochner, Hellerschmid 2016.
43	 Lochner, Hellerschmid 2008.
44	 The starting and final matrix of the correspondence analysis and 
eigenvalues of the graves and types are available as Online Appen-
dix 1: doi: 10.1553/archaeologia109s177-A1.
45	 Stadler 2005, 18, 27.
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relationships, which may not reflect complex archaeological 
patterns.46

A typo-chronological assessment of the finds combined 
with correspondence analysis established the chronological 
sequence of graves within the cemetery47 using Past 4.1748 
and CA-PCA analysis for Excel.49 A preliminary elimina-
tion was performed to reduce the data suitable for seriation 
and CA (more than one type per grave and one type in mul-
tiple graves). Subsequently, duplicates (temporally irrele-
vant types) were eliminated, and the data were reduced to 
relevant columns and rows. This process was repeated twice 
(See Appendix 1, Final Matrix CA for remaining types). The 
gradient of the curve was not further optimized in order to 
retain as many graves as possible in the matrix, especially 
those with few grave goods. 

Geostatistical modelling leverages the principles of 
spatial correlation, allowing for the estimation of values at 
unsampled locations based on known data points. Tech-
niques such as kriging, a geostatistical interpolation meth-
od, utilize variograms to quantify the spatial structure of 
the data, facilitating accurate predictions and risk assess-
ments.50 Empirical Bayesian kriging (EBK) integrates krig-
ing with Bayesian inference to enhance estimates of spatial-
ly correlated variables. It addresses parameter uncertainty 
by combining prior information with observed data. The 
spatial correlation structure is derived directly from the 
data, enabling automatic adjustment of weights based on 
each observation’s relevance to prediction locations. Using 
a hierarchical modelling framework, EBK delivers point 
estimates and uncertainty measures like credible intervals, 
refining predictions with greater accuracy. Cokriging inter-
polates spatial data by utilizing a primary variable of interest 
and one or more spatially correlated secondary variables to 
enhance prediction accuracy. It models cross-covariances 
between datasets, improving estimates where primary data 
is sparse by leveraging additional, often more accessible, 
secondary data.51

Geostatistics of the CA data and the radiocarbon data 
was performed using ArcGIS. Medians of calibrated ra-
diocarbon dates were used as single estimates. While this 
is a simplification and not ideal – particularly in calibration 
plateaus – it can be acceptable in more stable sections of 
the curve. This approach is used with full awareness of its 

46	 Ringrose 1992. – Porčić 2013.
47	 Bølviken et al. 1982. – Ringrose 1992.
48	 Hammer, Harper, Ryan 2001.
49	 Madsen 2016.
50	 Krivoruchko, Gribov 2019.
51	 Krivoruchko, Gribov 2019.

potential biases. Power semi-variograms were produced to 
evaluate the spatial autocorrelation and a cross-validation 
graph was produced to compare the predicted with the mea-
sured data.52 Interpolation through kriging was carried out 
using Past 4.17.53

The combination of CA and radiocarbon dating offers 
a powerful approach for exploring the temporal and spa-
tial dynamics of archaeological assemblages. CA provides a 
statistical framework for identifying patterns of association 
between categorical variables, while radiocarbon dating 
provides calibrated probability density functions for indi-
vidual archaeological contexts or samples. Several challeng-
es resulting from inherent differences in data types, scales 
and interpretive frameworks54 have to be addressed. Radio-
carbon dating provides absolute age estimates, enabling the 
temporal placement of archaeological contexts or samples, 
but the reliability, accuracy, and precision of radiocarbon 
dates can vary. Correspondence analysis primarily deals 
with categorical variables such as artefact types or features, 
which operate at a qualitative level. The disparate nature of 
these data types necessitates careful consideration of data 
quality, analytical methods and interpretive frameworks. 

In this study the established CA visualized in a scat-
terplot was interpolated utilizing kriging, a geostatistical 
interpolation technique used to predict unknown values at 
specific locations based on known values from surrounding 
points. Kriging takes into account both the distance and the 
degree of variation between known data points to minimize 
prediction errors and provide an unbiased estimation with 
the least variance.55 The available radiocarbon data were 
used as interpolated values to transform the relative chrono-
logical evaluation into absolute chronological data. Cokrig-
ing was applied using the radiocarbon data as a primary and 
the eigenvalues of the first axis as a secondary variable to 
refine the geostatistical interpretation.

2. Results 
The uncalibrated 14C dates from Inzersdorf span from 3114 
± 30 BP to 2014 ± 36 BP (Tab. 1), representing a calibrated 
time frame from 1446 BC to AD 117 utilizing the 2σ interval 
(95.4 % certainty) or 1427 BC to AD 59 using the 1σ interval 
(68.3 % certainty). The dates cover a time span of 1563 or 

52	 Gillings, Haciguzeller, Lock 2020, 118–134.
53	 Hammer, Harper, Ryan 2001.
54	 Ilon 2015. – Bánffy et al. 2018. – Webster 2021, 36–40. –  
Weninger, Krauss 2024.
55	 Cheeney 1990. – Bradley, Smith 2007. – Gillings, Hacigu-
zeller, Lock 2020, 118–134.
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Sample ID Sex Age at death Lab code
14C Age 
BP ± σ

Age cal BC (2σ, 
95.4 % probability)

Age cal BC (1σ, 
68.3 % probability)

Median 
calibrated 

calendar age

INZ106/II undet. 1–6 yrs RICH-32450 3114 ± 30 1446–1286 BC 1427–1311 BC 1386 BC

INZ248/I female?? 30–50 yrs RICH-32437.1.1 3088 ± 30 1422–1276 BC 1411–1302 BC 1345 BC

INZ006/II probably male 35–50 yrs RICH-34138 3066 ± 27 1414–1236 BC 1391–1285 BC 1336 BC

INZ106/I female?? > 20 yrs RICH-31804 3049 ± 30 1404–1222 BC 1386–1263 BC 1312 BC

INZ017/II undet. 3–9 mths RICH-34140 3035 ± 27 1397–1213 BC 1379–1229 BC 1292 BC

INZ004/II undet. 1.3–1.8 yrs RICH-32443 3016 ± 25 1386–1131 BC 1369–1218 BC 1262 BC

INZ036 female?? > 20 yrs RICH-31802 3000 ± 26 1378–1127 BC 1284–1134 BC 1239 BC

INZ039 undet. 20–50 yrs RICH-34137 2995 ± 27 1376–1124 BC 1276–1132 BC 1231 BC

INZ170/I male 35–44 yrs RICH-32414.1.1 2993 ± 36 1386–1112 BC 1283–1128 BC 1228 BC

INZ041 male > 20 yrs RICH-32418.1.1 2992 ± 29 1376–1122 BC 1271–1130 BC 1226 BC

INZ094 female?? > 30 yrs RICH-31806 2991 ± 25 1371–1124 BC 1267–1132 BC 1225 BC

INZ100 undet. 0–3 yrs RICH-32419.1.1 2974 ± 26 1366–1059 BC 1258–1127 BC 1196 BC

INZ250 male?? 30–50 yrs RICH-34141 2970 ± 29 1283–1055 BC 1256–1126 BC 1188 BC

INZ061 male 20–50 yrs RICH-32435 2970 ± 25 1277–1059 BC 1256–1127 BC 1188 BC

INZ260 undet. 14–19 yrs RICH-32417 2967 ± 25 1271–1056 BC 1223–1126 BC 1182 BC

INZ251 male?? 30–50 yrs RICH-32441.1.1 2967 ± 28 1277–1055 BC 1224–1126 BC 1182 BC

INZ065 undet. 0–3 yrs RICH-32413.1.1 2963 ± 26 1266–1055 BC 1221–1125 BC 1176 BC

INZ004/I probably female > 20 yrs RICH-31800 2962 ± 26 1265–1055 BC 1220–1125 BC 1175 BC

INZ101 undet. 7–12 yrs RICH-32438.1.1 2946 ± 26 1257–1051 BC 1212–1120 BC 1157 BC

INZ088 undet. 4–9 yrs RICH-32424 2943 ± 24 1253–1051 BC 1210–1119 BC 1154 BC

INZ184 probably male > 40 yrs RICH-32444.1.1 2935 ± 29 1253–1018 BC 1210–1059 BC 1143 BC

INZ210/II male 30–50 yrs RICH-32445.1.1 2929 ± 28 1220–1017 BC 1200–1056 BC 1131 BC

INZ143 undet. 7–12 yrs RICH-INZ 143 2928 ± 28 1220–1017 BC 1200–1055 BC 1129 BC

INZ032/II female > 20 yrs RICH-32449 2918 ± 25 1212–1017 BC 1192–1052 BC 1111 BC

INZ027/II undet. > 20 yrs RICH-32440 2917 ± 26 1211–1016 BC 1191–1051 BC 1110 BC

INZ075 male?? 30–50 yrs RICH-31805 2914 ± 26 1206–1016 BC 1190–1050 BC 1105 BC

INZ162 undet. 4–6 yrs RICH-32420 2910 ± 26 1205–1013 BC 1188–1048 BC 1098 BC

INZ258/I female > 40 yrs RICH-32427 2907 ± 24 1202–1012 BC 1155–1020 BC 1093 BC

INZ029/II undet. 0–19 yrs RICH-32416 2900 ± 25 1201–1008 BC 1122–1019 BC 1084 BC

INZ120 male 20–50 yrs RICH-32446 2876 ± 24 1187–935 BC 1110–1010 BC 1051 BC

INZ083 ambig. 20–50 yrs RICH-32625 2867 ± 21 1120–935 BC 1107–1004 BC 1037 BC

INZ163 male 30–50 yrs RICH-32428.1.1 2849 ± 28 1111–926 BC 1051–933 BC 1009 BC

INZ314 female?? 30–50 yrs RICH-32448 2843 ± 25 1108–921 BC 1047–933 BC 999 BC

INZ006/I female? > 20 yrs RICH-31807 2839 ± 25 1107–917 BC 1044–932 BC 993 BC

INZ029/I male?? 20–40 yrs RICH-34139 2835 ± 36 1111–906 BC 1045–928 BC 991 BC

INZ192 male?? 40–69 yrs RICH-31801 2832 ± 26 1105–907 BC 1014–931 BC 984 BC

INZ205 female?? > 20 yrs RICH-32432 2832 ± 24 1055–908 BC 1014–931 BC 983 BC

INZ220 female?? 30–50 yrs RICH-32436 2794 ± 25 1012–845 BC 984–908 BC 949 BC

INZ171 undet. 7–12 yrs RICH-32423 2786 ± 25 1008–841 BC 983–902 BC 936 BC

INZ197 probably male > 20 yrs RICH-32415.1.1 2784 ± 25 1007–840 BC 983–901 BC 932 BC

INZ170/II undet. 8–11 yrs RICH-32422.1.1 2776 ± 26 1003–836 BC 978–847 BC 920 BC

INZ175 female > 20 yrs RICH-31803 2776 ± 26 1003–836 BC 978–847 BC 920 BC

INZ003/I undet. > 20 yrs RICH-32425.1.1 2775 ± 29 1002–835 BC 979–843 BC 919 BC

INZ194 male?? 20–69 yrs RICH-32429.1.1 2769 ± 32 1002–832 BC 974–838 BC 911 BC

INZ032/I probably male 30–50 yrs RICH-32447 2753 ± 24 977–826 BC 920–836 BC 881 BC

INZ202/I ambig. 30–50 yrs RICH-32451 2741 ± 23 928–821 BC 906–834 BC 870 BC

INZ017/I female?? 35–45 yrs RICH-32430 2635 ± 23 827–784 BC 811–794 BC 804 BC

INZ182 male?? > 20 yrs RICH-32426.1.1 2525 ± 28 791–544 BC 777–570 BC 644 BC

INZ106/III undet. 9–13 yrs RICH-32434.1.1 2014 ± 36 102 BC–AD 117 47 BC–AD 59 2 BC

Tab. 1. All 49 calibrated 14C results sorted by median. The three-digit number after INZ indicates the grave number; in graves with multiple 
occupation I, II or III refers to the individual.
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1486 years, respectively.56 Forty-seven of the 49 samples fall 
within the expected time frame of the Late Middle Bronze 
Age to the Early Urnfield period. Two samples (INZ182 
and INZ106/III), however, are entirely outside the time pe-
riod and will be discussed separately.

2.1. Chronological Modelling of 14C Dates
To analyse the duration of use of the burial site, a kernel 
density model (KDE) was created in OxCal4.4. In order to 
statistically estimate both the start and the end of the occu-
pation of the burial site, the tools boundary and σ-boundary 
were used. For the duration of the cemetery use, the func-
tions span() and difference() were applied, the latter with 
three different parameters: first, the oldest and the youngest 
14C dates; second, the boundaries; and third, the first and 
the last grave.57

The KDE reveals that the occupation of the burial site 
began around the transition from the Middle Bronze Age 
to the Early Urnfield period (around 1400  BC), then its 
use sharply increased, reaching its peak during the Early 
Urnfield period in around 1200 BC to 1100 BC. There was 
a slight decline in activity after this period, with another, 

56	 Reimer et al. 2020.
57	 Bronk Ramsey 2009. – Bronk Ramsey 2017.

smaller peak around the transition to the Late Urnfield pe-
riod (around 1000 BC to 900 BC).

The boundary indicates that the beginning of the burial 
site dates between 1383 BC and 1280 BC, 2σ, or 1346 BC to 
1300 BC, 1σ, while the end falls between 923 BC and 831 BC, 
2σ or 913 BC to 873 BC, 1σ. Depending on the parameters 
used to estimate the duration of the burial site’s occupation, 
the results vary slightly (Fig. 3). Using the span() function, the 
occupation period is estimated between 422 and 581 years, 
with a median of 504 years, which can be considered the likely 
maximum duration of the burial site’s use. Using the start and 
end boundaries with the difference() function, the duration is 
between 372 and 534 years, with a median of 438 years. The 
duration is shorter when based on the first and last graves, 
resulting in 361.5 to 496 years, with a median of 418.5 years. 
The shortest duration is obtained using the parameters 
INZ106/II and INZ202/I, which represent the earliest and 
latest 14C dates, with a range of 309 to 473 years and a median 
of 399 years. This leads to an estimated duration of the ceme-
tery’s use of approximately 400 to 500 years. 

2.2. Geostatistical Modelling of 14C Dates
Geostatistical modelling was employed to analyse if graves of 
similar dates are located close to each other and to reconstruct 
the spatial sequence of burials. The empirical semi-variances 
of the 14C data and, despite some deviations, the general trend 
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indicate a more or less positive autocorrelation, suggesting 
that geographically closer graves tend to have similar 14C val-
ues compared to those that are farther apart58 (see Appendix 2 
for semi-variogram and regression graph59).

The empirical Bayesian kriging (EBK) interpolation 
shows that the oldest graves are located in the western part 
of the cemetery (Fig. 4). From this point, there is a continu-
ous progressive occupation of the cemetery toward the east 
and southeast. The occupation of the northeastern part of 
the cemetery remains unclear due to the lack of available 
data from destroyed parts of the cemetery. 

These results are subject to significant uncertainty, as 
seen in the standard error of the prediction (Fig. 4b). The root 
mean square standardized error (RMSSE), which measures 
how well the prediction fits, shows a value of 0.96, confirm-
ing that the standard errors have been calculated satisfactorily 
and the model is reliable (the optimal value is 1). 

2.2.1. Correspondence Analysis
The initial seriation and correspondence analysis were based 
on 136 graves in order to retain as many graves as possible 

58	 Tobler 1970. – Bradley, Smith 2007.
59	 Supplementary figures and model diagnostics are available as  
Online Appendix 2: doi: 10.1553/archaeologia109s177-A2.

for which strontium isotope data is available in the sam-
ple.60 At this point, the analysis included graves with little 
material, often belonging to children or individuals from 
marginalized groups that we assume to be the lower strata 
of society, represented by burials to which little attention 
or effort was paid. Their exclusion would have introduced 
a social bias into the subsequent analyses, which aimed to 
consider all groups. However, this decision compromised 
the chronological significance of the findings. To improve 
chronological accuracy, additional rounds of analysis based 
on 76 graves were performed, removing the burials with 
minimum information value (Fig. 5). As a measure of qual-
ity, the final criterion was 0.35. The recommended value of 
0.7 to 0.8 for establishing a relative chronological interpre-
tation61 was not achieved, but trends can still be inferred.

To test the validity of the correspondence analysis, a 
rank comparison was conducted between the median of the 
14C analyses and the rank derived from the eigenvector of 
the first axis using Spearman’s r.62 For this purpose, the data 
was reduced to graves that were utilized in both analyses. 
Further, graves that contained multiple individuals were 

60	 Fritzl et al. 2024.
61	 Theune 1995. – Stadler 2005.
62	 Press et al. 1992, 629.
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Fig. 4. Empirical Bayesian kriging interpolation and standard error of the empirical Bayesian kriging interpolation of the 14C-dated individuals.
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excluded, as these exhibited a large variance in the 14C re-
sults. The Spearman’s rank correlation yielded a value of 
-0.73355, which indicates a strong negative correlation 
(p < 0.001, n = 31). This means that the age increases signifi-
cantly as the eigenvector value rises.

2.2.2. Geostatistical Modelling of Correspondence Analysis 
Dates
The empirical semi-variances of the correspondence anal-
ysis data show that almost all values, with the exception of 
the first three data points, fall outside the 25th to 75th percen-
tiles. The data shows a strong correlation between distance 
and similarity in the regression graph (p < 0.001, r = 0.847; 

slope = 0.79, p (slope) = 3.5332E-21). Upon closer examina-
tion, however, two data clusters become apparent in the 
regression analysis. When those are analysed separately, 
the lower cluster shows a positive correlation (p = 0.0117, 
r = 0.4356) between distance and age (slope = 0.75478, 
standard error = 0.26364, p (slope) = 0.007) while the up-
per cluster shows no correlation (p = 0.8794, r = 0.0249; 
slope = 0.03995, standard error = 0.27494, p (slope) = 0.885). 
Despite some deviations, the general trend still shows au-
tocorrelation. Only the graves exhibiting negative eigen-
values and that are geographically closer, however, tend 
to exhibit more similar values compared to graves located 
farther apart (see Appendix 2). 

Fig. 5. Scatterplot of the correspondence analysis. – Above: Graves. – Below: Types.
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The resulting empirical Bayesian kriging (Fig.  6a) in-
terpolation shows that the oldest graves are located in the 
western part of the cemetery, with a continuous progres-
sive occupation of the field moving eastward. Unlike the 
interpolation based on 14C data, the northeastern part of the 
cemetery is here attributed to the younger phase. Similar 
to the 14C data model, this can be explained by the limited 
data available. In addition, the preservation in this area was 
particularly poor, resulting in few diagnostic finds, making 
its integration into the correspondence analysis difficult. As 
a result, the standard error for this area is relatively high 
(Fig. 6b). The two EBK models thus largely agree, with the 
exception of the northeastern corner of the cemetery. 

2.3. Merging Correspondence Analysis and  
Radiocarbon Data
2.3.1. Combined Model
A finer resolution can be achieved when both models are 
combined, using cokriging with the 14C median as the pri-
mary variable and the 1st axis of the CA as the secondary 
variable. Not only do the predicted data points align bet-
ter with the measured ones, as shown in the co-variogram 

and semi-variogram graphs, but the overall model perfor-
mance is also enhanced (see Appendix  2). Additionally, 
the average standard error improves to 95.44 (compared 
to 115.85 in the 14C EBK), and the RMSSE is closer to 1, 
reaching a value of 1.002.

In the combined model (Fig. 7), the western area reveals 
a central point that likely contained the oldest graves (1240–
1200 BC) in the cemetery. This area is surrounded by graves 
dating to around 1200–1150 BC. The transition to the later 
phase of the cemetery remains unclear and likely falls with-
in the destroyed section of the burial site. The combined 
model also provides better clarification for dating the north-
eastern area, suggesting a probable range between 1150 and 
1050 BC, with a relatively high standard error. The occu-
pation of the eastern section of the cemetery begins around 
1050 BC, with a gradual shift eastward, until burial activity 
ceases around 900 BC.

2.3.2. Interpolating Correspondence Analysis Data
Another method to test the quality of the correspondence 
analysis was to perform kriging based on the 14C dates. For 
this, the scatter plot of the correspondence analysis was 
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Fig. 6. Empirical Bayesian kriging interpolation and standard error of the empirical Bayesian kriging interpolation of the correspondence 
analysis data.
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reduced to the graves for which 14C data were available, 
and then kriging was conducted based on the radiocarbon 
data. The interpolated model shows a clear progression 
along the curve, although a few uncertainties are included 
(Fig. 8). Particularly in the area of the later graves (blue 
areas), there is increasing fuzziness, as the progression 
does not precisely follow the curve. However, the curve 
becomes much clearer in this area when looking at the plot 
of the standard errors. Only a slight fuzziness is seen to the 
left of the centre, which can be attributed to the fact that 
there are fewer data points in this area. The normalized 

root mean square error (NRMSE) for this model is 0.059, 
which is a relatively good value (0 would be optimal),63 
especially when considering the original criterion of the 
correspondence analysis of 0.35, which would be insuf-
ficient proof. This approach allowed the identification of 
chronologically significant pottery and bronze artefact 
types by radiocarbon-dated graves.

63	 Hastje, Tibshirani 1990, 352. – Sohil, Sohail, Shabbir 2022.
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3. Discussion
3.1. Chronological Contextualisation with  
Other Sites in the Region
3.1.1. Older than Old …
The start of the use of the urnfield of Inzersdorf was mod-
elled using the boundary function, ranging from 1383 BC to 
1280 BC. This indicates that the beginning potentially ex-
tends to the Middle Bronze Age and no later than the earliest 
Urnfield period. A significant rise in burial activity starts 
around 1300 BC, a trend that continues until approximate-
ly 1200/1150 BC. According to the relative chronological 
framework, this phase corresponds to BA D and the early 
phase of Ha A1. The burial activity therefore begins earli-
er than previously assumed. The oldest grave is Grave 106, 
which contains three individuals (106/I, 106/II and 106/III), 
two of whom can be securely attributed to the grave context, 
while the third remains a matter of debate. Along with the 
other long rectangular graves from Inzersdorf, this multiple 
grave with a ceramic drum has been typo-chronologically 
dated to the early phase of Ha A1.64 

The cemetery of Getzersdorf, only a few hundred me-
tres farther north of Inzersdorf, was primarily dated to 
BA D, extending into Ha A.65 A temporal succession from 
Getzersdorf to Inzersdorf has been suggested, potentially 
indicating a relocation of the burial site. The cemetery of 
Getzersdorf consists exclusively of long rectangular graves, 
which show a strong connection to the Middle Bronze Age, 
just like the oldest graves at Inzersdorf.66 The typological 
spectrum alone did not offer a fine enough temporal resolu-
tion to determine whether the earliest graves from Inzers-
dorf are later or contemporary with those of Getzersdorf 
(Fig. 9). 

64	 Lochner 2013. – Lochner 2015.
65	 Kaus 1971. – Lochner 2013.
66	 Lochner 2013.

Excavations at the cemetery of Getzersdorf date back 
to the beginning and middle of the 20th century,67 and sig-
nificant quantities of the documentation, finds and cremat-
ed remains have been lost or can no longer be contextual-
ized. Only the cremated human remains from one grave 
were conclusively attributed; sample GTZ1 corresponds to 
Grave 3.68 It is not even certain that this grave was a long 
rectangular grave, as the documentation only recorded a 
‘wide-bellied urn with cremated remains’. In addition, two 
radiocarbon samples were taken from human bones that 
could not be assigned to a specific grave but are believed to 
have come from the Ha A-period cemetery of Getzersdorf. 
The results range from 923 to 814 BC, 2σ, in the contex-
tualized sample and 1214 to 1014 BC, 2σ, in the two other 
samples (Tab. 2), indicating that the oldest graves at Inzers-
dorf Cemetery are older than those at Getzersdorf and that 
the two cemeteries were at least partially contemporaneous. 

Since the earliest graves from Inzersdorf date earlier than 
initially assumed, it becomes necessary to consider them in 
the context of the transition from the Middle Bronze Age to 
the Early Urnfield period. The recently published radiocar-
bon data from the burial mounds with door openings used 
for burials in multiple phases from Unterradlberg provide 
a valuable comparison, as they reveal remarkably similar 
dates. Unterradlberg and Inzersdorf are only seven kilome-
tres apart.69 The earliest radiocarbon-dated element ranges 
from 1400 to 1190 BC, 2σ (Verf. 818, Indiv. II). A second 
date taken from the same grave but a different individual 
(Verf. 818, Indiv. I) shows a time span from 1300 to 1120 BC, 
2σ. The youngest radiocarbon date from Unterradlberg 
ranges from 1220 to 1010 BC, 2σ (Verf. 742), covering the 
entire time span of the earlier Urnfield period. Due to the 

67	 Kaus 1971. – Maurer 1971. – Groiss 1976.
68	 Groiss 1976.
69	 Skerjanz 2024, 16.
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Fig. 9. The typo-chronological spectrum of ceramic and bronze finds from the cemetery of Getzersdorf 
(after Kaus 1971 and Groiss 1976).
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large confidence intervals, definitive conclusions cannot be 
drawn. Nevertheless, it seems highly likely that Unterradl-
berg and Inzersdorf were at least partially contemporane-
ous and followed different burial traditions at the same time. 

Recently published radiocarbon data from two urn 
graves in the St. Pölten area, located only 15 km south of 
Inzersdorf, offer further insights.70 The samples date from 
1430 to 1280 BC and 1420 to 1260 BC respectively, surpris-
ingly early for this burial type. Statistically, however, it is 
possible to establish a sequence from Middle Bronze Age 
Unterradlberg to Inzersdorf and St. Pölten and the associ-
ated Early Urnfield period.

However, this introduces new discussion points regard-
ing the chronological positioning and sequence of BA D and 
Ha A1. On the one hand, Ha A1 could date significantly 
earlier than previously assumed, while BA D might have 
persisted longer or gradually transitioned to Ha A1. It is 
therefore possible that multiple traditions coexisted in this 
small region, both in terms of burial practices and typologi-
cal forms, which represent a distinctly broad chronological 
spectrum of finds.

3.1.2. … and Later than Late
Franzhausen-Kokoron, located just four kilometres north 
of Inzersdorf, is of interest in regard to the later use of Inzers-
dorf as a burial ground. Due to the typo-chronological spec-
trum, it has been assigned to the Later Urnfield period,71 
giving rise to the assumption that Franzhausen-Kokoron 
chronologically succeeded Inzersdorf. However, radiocar-
bon data from Inzersdorf reveal that several graves (Tab. 1) 
date considerably later in the Urnfield Period, with a few, 
such as Grave 182, even dating to the Iron Age. A closer 
analysis of the cemetery’s latest phase reveals types such as 
collared bowls (e.g. 171/03, Fig. 12) that clearly indicate the 
beginning of the Hallstatt period.72

70	 Waltenberger et al. 2023.
71	 Lochner, Hellerschmid 2016.
72	 Seeber-Kneussl 1990, 134–136 and Pl. 2. – Lippert, Stadler 
2009, 73–77, 106. – Griebl, Biederer 2022, 38, 106. – Lauermann, 
Lindinger, Hasenhündl 2022, 30, 37, 45, 50, 153, 177.

This suggests that the use of the cemetery of Inzersdorf 
did not end abruptly, but instead gradually declined. The ty-
po-chronological spectrum also reveals clear connections to 
the Later Urnfield period, particularly through the presence 
of collared bowls (e.g. 171/03), specific decoration styles such 
as hanging arches and extensive decoration filling the upper 
part of entire vessels (e.g. 120/01, Fig. 12) and knives of the 
Hadersdorf (e.g. 184/06, Fig. 11) or Stillfried type (e.g. 173/03, 
Fig. 11). The chronological end of the cemetery is modelled 
between 926 and 826 BC, 2σ, indicating that the cemetery 
may date significantly later than previously thought in some 
parts. Consequently, an overlap in the use of Inzersdorf and 
Franzhausen-Kokoron must be considered.

3.2. Cemetery Structure
Grave 106 (Fig. 10), the most prominent grave in the entire 
cemetery, is unique in more than one respect: it contained 
three individuals, two of whom were found in long, oval 
features at the bottom of a square grave pit (106/I and 106/
II). The original location of the third individual (106/III) is 
unclear from the sparse documentation, it seems to have been 
found either in the grave fill or mixed with the other cremated 
remains.73 Similar graves in southern Germany74 have often 
been interpreted as ‘founder’s graves’, referring to their com-
paratively old-fashioned material culture in their respective 
contexts.75 For example, the strikingly similar grave structure 
at Zuchering-Ost contained the remains of 13 individuals, 
and it is thought to be the oldest grave of the cemetery.76 

All three individuals from Inzersdorf Grave 106 have 
been radiocarbon dated. While the first two individuals 
make it indeed the oldest documented grave of the cemetery 
(106/I: 1404–1222 BC, 2σ; 106/II: 1446–1286 BC, 2σ), the 
third individual (106/III) dates to the Roman Imperial pe-
riod (Individual 106/III: 102 BC – AD 117). Due to the un-
clear context, it seems likely that this individual represents 
a later intrusion, perhaps indicated by a disturbance in the 

73	 Fritzl 2017, 401–421.
74	 Wiesner 2009, 80.
75	 Wirth 1999. – Schütz 2007, 237–242. – Primas 2008, 76–77. – 
Krapf 2010.
76	 Schütz 2007, 237–242. – Krapf 2010.

Sample ID
Location in 
the grave

Lab code 14C Age BP ± σ Age cal BC  
(2σ, 95.4 % probability)

Age cal BC  
(1σ, 68.3 % probability)

Median calibrated 
calendar age

GTZ4 unknown RICH-31795 2920 ± 28 1214–1016 BC 1195–1051 BC 1115 BC

GTZ5 unknown RICH-31792 2910 ± 25 1203–1014 BC 1188–1048 BC 1098 BC

GTZ1 In the urn RICH-31794 2729 ± 27 923–814 BC 899–832 BC 867 BC

Tab. 2. Calibrated 14C dates from Getzersdorf.
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southern area of the grave.77 It is possible that the use of this 
particularly outstanding grave had a symbolic significance 
in terms of the appropriation or appeal to ancient traditions. 
Burials, especially tumuli, have frequently been reused after 
an extended period78 as a means to legitimize claims of place 

77	 Lochner 2015.
78	 Kaus 1993–1994. – Dobiat 1994, 66–79. – Müller-Scheessel 
2009a. – Müller-Scheessel 2009b. – Falkenstein 2017. – Schu-
mann et al. 2023, e.g. 33–43, 75–93, 95–107, 109–120, 121–132, 
133–145.

and rulership.79 For such a practice the grave would have to 
be recognizable above ground in antiquity, which could not 
be directly inferred from the excavation data. 

3.3. Interpolated Chronology
Different occupation phases of the cemetery can be iden-
tified in the interpolated plot of the correspondence anal-
ysis and further correlated with typologically significant 

79	 Hahn 2004. – Primas 2008, 77–78. – Müller-Scheessel 2009a. 
– Stockhammer 2011.
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Fig. 10. Grave 106 and the finds for which a precise location could be identified in the parallel rectangular burial features.
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markers of absolute chronology (Figs. 11–12). This allows 
for an unusually detailed subdivision of the Urnfield peri-
od, offering a finer chronological structure than is typically 
achievable for this era. 

The results from the graves with multiple occupation 
(Tab. 3) evidence significant discrepancies between the ra-
diocarbon dates of different individuals and suggest that 
each individual burial needs to be discussed separately. 
To prevent data distortion, these graves have been exclud-
ed from the chronological analysis of the cemetery as a 
whole. Graves with multiple occupation predominantly 
appear in the earliest phase of the cemetery and include the 
five oldest radiocarbon dates of the cemetery. This phase 
is represented by a median 14C date of 1240 BC, whereas 
the oldest radiocarbon date, from Individual 106/II, ranges 
from 1446 to 1286 calBC. However, due to limited data, 
this early period cannot be more precisely delineated at 
this point.

3.3.1. Phase 1: The Initial Phase 1240–1200 BC
One end of the typo-chronological spectrum, with a median 
14C range from 1240 BC to 1200 BC, is characterized by 
items such as pins with simple signet heads of the south-
ern variant (e.g. 039/03, Fig. 12). According to Lochner,80 
these can be dated to the Earlier Urnfield period, while 
Říhovský81 does not provide a precise date. The knife of the 
Dašice type (027/16, Figs. 11–12) also belongs to the Ear-
ly Urnfield period, as noted by Říhovský82 and Lochner.83 
Further notable bronze finds in this group are bracelets with 
overlapping ends (e.g. 090/01, Fig. 12), which show ties to 

80	 Lochner 1991a, 172, 175–176. – Lochner 1991b.
81	 Říhovský 1979, 46–54.
82	 Říhovský 1972, 34–36.
83	 Lochner 1991b, 201–205.
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Phase 4: 1100–1050 BC
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Fig. 12. Chronologically significant finds of each occupation phase (not to scale).
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the Čaka group,84 and anthropomorphic pendants (e.g. 
027/19, Figs. 11–12).85

The typo-chronological spectrum of ceramics of this 
phase includes large profiled cups (e.g. 006/04 Fig. 12), coni-
cal-necked vessels without shaped rim (e.g. 106/17, Fig. 12), 
strap handles with sharp bends (e.g. 260/08, Fig. 11), vessel 
walls with a faceted profile (e.g. 251/03, Fig. 12), and elabo-
rately shaped knobs (e.g. 011/01, Fig. 12). These features re-
tain craft traditions from the Middle Bronze Age (compare 
Pitten, Getzersdorf, Baierdorf86), but are clearly part of the 
Earliest Urnfield period. This initial occupation phase of the 
cemetery aligns with the BA D to HaA1, with an absolute 
dating median of 1240–1200 BC.

3.3.2. Phases 2 and 3: The First Peak Phases 1200–1150 BC  
and 1150–1100 BC
The cemetery shows an initial peak in its occupation be-
tween approximately 1200 BC and 1100 BC, as evidenced in 
both the kernel density estimation and the correspondence 
analysis (Fig. 3). In the interpolated correspondence analy-
sis plot, this phase can be further divided into two segments: 
1200–1150 BC and 1150–1100 BC. 

Phase 2 (1200–1150 BC) is characterized by specific ce-
ramic types, such as footed vessels (e.g. 039/18, Fig. 12), strap 
handles reaching over the vessel rim with triangular or flat 
cross-sections (e.g. 295/05, Fig. 12), cups with a sharp profile 
(e.g. 032/31, Fig. 12), funnel-necked vessels with rim shaping 
(e.g. 006/09, Fig. 12) and cups with straight lower sections 
and faceted rims (e.g. 035/03, Fig. 12). Bronze finds from this 
phase include twisted bracelets (e.g. 101/06, Fig. 12) and mas-
sive ribbed bracelets (e.g. 017/24, Fig. 12). Those finds are not 
necessarily considered highly chronologically significant by 
themselves, but can be placed in the Ha A phase.87

Phase  3 (1150–1100  BC) is marked by ceramics such 
as flat-bottomed bowls with an inward-curving rim (e.g. 
075/07, Fig.  12), perforated handle flaps (e.g. 250/09, 
Fig.  12), double-conical vessels with straight walls (e.g. 
032/35, Fig. 12) and curved bowls with inward-bent rims 
(e.g. 061/10, Fig. 12). These ceramic types reflect the typ-
ical spectrum of the Early Urnfield period.88 Bronze finds 
include fibulae of the Unter-Radl type (e.g. 093/12, Fig. 12) 
and simple club-headed pins (e.g. 250/04, Fig. 11). A precise 

84	 Kalicz-Schreiber 2010, type plate 15, Pls. 92, 110, 131.
85	 Wels-Weyrauch 1991, 82–84 and Pls. 27–28.
86	 Kaus 1971. – Groiss 1976. – Hampl, Kerchler, Benkovsky-
Pivovarová 1985. – Lochner 1986.
87	 Říhovský 1963. – Lochner 1991b, 188–305. – Trnka, Laden-
bauer-Orel 1992.
88	 Lochner 1991b, 260–305.

relative chronological dating of the pins is difficult, but a 
position within the Ha A to Ha B1 phases is likely.89 Fibulae 
of the Unter-Radl type can be dated to the Early Urnfield 
period according to Paul Betzler,90 Michaela Lochner91 and 
Jiří Říhovský.92

Overall, the differences in the typo-chronological spec-
trum of phases 2 and 3 are not that distinctive and the finds 
are typical for the earlier Urnfield period (Ha A) as a whole. 
For further analyses of the typological spectrum, the divi-
sion into two phases (1200–1150 and 1150–1100 BC) cannot 
be maintained and it is more appropriate to combine them 
(Phase 2/3), broadly dated to Ha A1.

3.3.3. Phase 4: The First Decline 1100–1050/1000 BC
The decline in burial activity visible in the kernel density 
estimation from around 1100 to 1050 or 1000 BC is also ev-
ident in the correspondence analysis. This period is charac-
terized by a small number of types with a wide distribution. 
Additionally, the error analysis of the interpolation within 
the correspondence analysis shows a relatively high error 
rate during this phase (Fig. 8).

It is possible that this decline in burial activity is an arte-
fact caused by the destruction of large parts of the cemetery. 
It can be speculated that a significant portion of the central 
area of the cemetery, which was illegally excavated in 1981,93 
may have originally dated to this period. 

The spindle-headed pin (e.g. 029/14, Fig. 12) of the Ge-
meinlebarn variant is a type that appears throughout the entire 
Urnfield period but peaks during the earlier phase, while the 
small bowl-headed pin (e.g. 177/02, Fig. 12) is present from 
the Middle Urnfield period onwards.94 Likewise, the profiled 
cups without rim shaping (e.g. 012/11, Fig. 12) fall within this 
transitional horizon, which can roughly be associated with 
the transition from the Hallstatt A and Hallstatt B periods.95

3.3.4. Phase 5: The Second Peak 1050/1000–950 BC and 
the Cessation of Burial Activity 
The second peak in the activity began around 1050 to 
1000  BC and reached its maximum around 950  BC. It 
is characterized by specific ceramic types, such as cups 

89	 Říhovský 1979, 145–153. – Lochner 1991b, 174–184.
90	 Betzler 1974, 16–21.
91	 Lochner 1991b, 185–187.
92	 Říhovský 1993, 17–24.
93	 Gattringer, Neugebauer 1983.
94	 Říhovský 1979, 173–176, 198–207. – Novotná 1980, 151, 158. – 
Lochner 1991b, 174–184.
95	 Řihovský 1965, 46–51. – Říhovský 1968, 50–53. – Eibner 1974, 
41–53. – Lochner 1991b, 298–305.
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with a high funnel-shaped neck without rim shaping (e.g. 
061/07, Fig. 12), tall cups with more distinct profiles (e.g. 
173/07, Fig.  12), complex decorations with groups of 
lines (e.g. 121/04, Fig. 12), zonal decorations (e.g. 120/01, 
Fig.  12), profiled cups with conical necks (e.g. 211/06, 
Fig. 12) and cylinder-necked vessels with rim shaping (e.g. 
316/05, Fig. 12). Among the bronze types, there are razors 
of the Herrnbaumgarten type (e.g. 169/05, Fig. 12), cres-
cent-shaped razors (e.g. 181/03, Fig. 12) and spindle-headed 
pins of the Klentnice type (e.g. 173/06, Fig. 12). While the 
razors roughly date to the Ha B period,96 spindle-headed 
pins of the Klentnice type date to the Middle Urnfield pe-
riod and later.97 This phase of the cemetery can be equated 
with Ha B1.98

Around 950 BC, activity at the cemetery began to de-
cline, eventually ceasing around 850 BC (end boundary: me-
dian 891 BC; last: median 859 BC, correspondence analysis 
interpolation 911  BC). The typological spectrum during 
this period is characterized by groups of deep grooves in the 
decorations arranged in zones (e.g. 200/03, Fig. 12), orna-
ments consisting of broad lines and impressions, cups with 
S profiles (e.g. 170/01, Fig. 12), knives of the Stillfried type 
(e.g. 173/03, Fig. 12) and belt hooks of the Unterhaching 
type (e.g. 120/07, Fig. 12). All these types point to the begin-
ning of the Later Urnfield period, Ha B1.99 It can therefore 
be assumed that the last persons were buried in the ceme-
tery at the end of the early part of the late Urnfield period, 
around Hallstatt B1. 

As is evident from the interpolation, its standard error 
and the irregularities in the correspondence analysis for this 
area, there is a noticeable weakness in finer gradations, at-
tributable to several factors. First, relatively few 14C data 
points have been collected for this time frame, resulting in 
a limited dataset. Grave 184 deviates significantly from the 
expected chronological framework in absolute dating. The 
razor of the Herrnbaumgarten type (e.g. 169/05, Fig. 12), 
the knife of the Hadersdorf type (e.g. 184/06, Fig. 11) and 
the ceramic assemblage suggest a typical Late Urnfield 
cultural context.100 The radiocarbon date, however, with a 
median of 1143 BC, strongly points to the Early Urnfield 
period. Whether this discrepancy reflects the incorporation 
of older burial remains into a later grave, the curation of 

96	 Jockenhövel 1971, 203–217.
97	 Říhovský 1979, 176–182.
98	 Řihovský 1965, 46–51. – Říhovský 1968, 50–53. – Eibner 1974, 
41–53. – Říhovský 1982, 67–81.
99	 Říhovský 1972, 55–58. – Kilian-Dirlmeier 1975, 66–71. – 
Lochner 1991b, 170–205. – Griebl, Biederer 2022, 100–178.
100		 Jockenhövel 1971, 208–212. – Říhovský 1972, 61–64.

cremated remains for some time before burial, the influence 
of the ‘old wood effect’ or an unusual early dating of these 
finds cannot be determined from the available data. 

The terminal phase of the cemetery is only represented 
by a few graves and – similar to the earliest phase – the most 
recent radiocarbon dates also predominantly come from 
graves with multiple occupation. As a result, the end of the 
cemetery’s use cannot be fully captured by the analysis. The 
interpolation of the correspondence analysis indicates a 
slightly older date than that suggested by the end boundary 
or ‘last event’ date. For this reason, future analyses should 
refrain from separating the last peak phase from the terminal 
phase of the cemetery based solely on 14C medians.

3.4. Occupation Sequence
Visually, the cemetery can be divided into different sections, 
partly determined by the limits of the excavation. Particular-
ly striking is the open area in the centre, which is the result of 
illegal excavations.101 In the eastern part of the cemetery is a 
cluster of graves that extends southward, then runs eastward 
along the southern edge of the cleared area. In addition, all 
the graves delimited by a ditch are found in the part of the 
cemetery to the northeast of the open space (Fig. 2).

Geostatistical modelling of both the radiocarbon and 
the correspondence analysis data confirms this impression. 
In all interpolated maps, the oldest graves are found in the 
western zone of the cemetery, showing a slight chronologi-
cal expansion outward and a more pronounced expansion to 
the west. However, this expansion is not consistent, leading 
to some uncertainties and discrepancies between the analy-
ses. In absolute chronological terms, this area spans a period 
from about 1300 BC to 1100 BC, corresponding to the ear-
liest and older phases of the Urnfield period. Subsequently, 
there is a gradual expansion of the cemetery towards the 
southeast, with the most recent dates of both the radiocar-
bon and correspondence analysis found in the southeastern 
section (1000–900 BC), where the eastward progression of 
occupation is much more pronounced. 

The circular empty space around the long rectangular 
pit of Grave 196 raises further questions. The pit was only 
preserved to a depth of 32 cm and no artefacts or cremated 
human remains were found, making it uncertain whether 
it should be classified as a grave or even a cenotaph. If it 
was indeed a grave, its form would suggest an early date. 
The open circular space may have originally been a burial 
mound, now eroded, or marked by a boundary that is no 
longer visible. Due to the lack of finds, dating this structure 

101		 Gattringer, Neugebauer 1983.
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is impossible. However, it can be inferred that the later 
phase of the cemetery is primarily situated in this area, pos-
sibly organized around the older feature.

The northeastern part of the cemetery, which includes 
the graves enclosed by a ditch, is difficult to date. In the 
geostatistical interpolation of the correspondence analysis 
(Fig. 10), this area appears to belong to the later phase of the 
cemetery, while the radiocarbon data interpolation (Fig. 8) 
attributes it to the early phase. The interpolated cokriging 
model shows better resolution in this area, where it appears 
to belong partially to the older section but predominantly 
to the transitional phase between the western and eastern 
sections (Fig. 13). However, the analysis of the standard er-
ror in the interpolations shows that this area has relatively 
high error values. This is partly due to limited data caused by 
poor preservation in this area and partly because the graves 
contained uncharacteristic types that are challenging to 
place in a typo-chronological framework. It is likely that the 
part of the cemetery with enclosures represents a separate 
section with distinct burial practices, used from the early to 
the beginning of the later phase of the cemetery.

In conclusion, the cemetery’s occupation pattern does 
not show a straightforward expansion in a single direction 
but rather a cluster of small grave group areas. These areas 
were gradually occupied, with an early phase in the west-
ern cemetery and a later phase in the east, possibly centred 
around an earlier, now eroded monument. 

Since the strontium data allowed a distinction between 
the earlier and later phases of the cemetery based on dif-
ferent subsistence strategies,102 the cemetery of Inzersdorf 
might actually represent two (or even more) different burial 
communities which were either chronologically consec-
utive or comprised multiple distinct cemeteries, without 
strict boundaries.

3.5. Dating Burial Customs
3.5.1. Oldest or Conservative Graves?
The old radiocarbon date of Grave 106 of Inzersdorf high-
lights the importance of the long, rectangular, body-sized 
graves in the transition from inhumation to cremation103 and 
the subsequent shift from body-sized to urn burials.104

However, comparing graves of the same type nearby 
and in the broader region, it becomes evident that this grave 
form exhibits a high degree of diversity. The cremated re-
mains may be placed in different manners, such as spread 

102		 Fritzl et al. 2024.
103		 Sørensen, Rebay-Salisbury 2023, 149–173.
104		 Lochner 2013. – Falkenstein 2017.

along the grave pit floor, concentrated in the centre, on one 
side or placed in an urn. In addition, there is significant vari-
ation in the presence or absence of grave constructions such 
as stone settings or post holes. Grave goods are also found in 
diverse arrangements, including being placed upside down, 
intentionally broken, or incorporated into the grave struc-
ture. Some graves were reused multiple times, while others 
have been attributed with specific meanings, such as warrior 
or elite graves.105 Many of these variations occur simultane-
ously in the same cemeteries, as they do at Inzersdorf. 

Particularly for larger graves and those containing mul-
tiple individuals, there has been ongoing discussion about 
whether depositions occurred simultaneously or over 
time.106 The duration of use and frequency of burials varies 
in collective graves and is especially complex in cremation 
burials, as the fragmentation of the body through cremation 
offers a wide range of deposition possibilities.107 

The typological spectrum of the material culture in this 
grave type at Inzersdorf and other contemporary cemeter-
ies such as Getzersdorf,108 Mannersdorf,109 Horn110 or Baier-
dorf111 overlaps in the case of some aspects such as the small 
and larger cups, footed vessels and conical-neck and fun-
nel-neck vessels, whereas other features are unique. More 
importantly, there is little continuity within the typological 
spectrum from this grave type to the others. This might be 
due to the unique temporal placement of the graves. How-
ever, objects found in graves, be they grave goods, offerings, 
sacrifices or similar, need to be considered actors within the 
death and burial rituals, loaded with meaning and placed in 
a highly deliberate way.112

Comparing radiocarbon dates of the long rectangular 
graves with those of the urn graves, it is immediately notice-
able that both cover a relatively long time span. For a more 
detailed analysis, kernel density estimations were created 
for both grave types (Fig. 13). Long rectangular graves peak 
at around 1300 BC, before their frequency slowly tapers off, 
until they finally fade out in around 1000 BC (Fig. 13, green 
curve). The very latest burials of this type already date to the 
later Early Urnfield period. The double burial Grave 006 
even dates to the beginning of the Late Urnfield period 

105		 Kaus 1975. – Lochner 1986. – Kaus 2006. – Krapf, Wittwer-
Backofen 2011.
106		 Hess 2013. – Fritzl 2017, 88–90.
107		 Rebay-Salisbury, Sørensen, Hughes 2010, 64–71.
108		 Kaus 1971. – Groiss 1976.
109		 Pomberger 2009, 26–55.
110		 Lochner 1991a.
111		 Lochner 1986.
112		 Hinz 2009, 33. – Gramsch 2010, 129–130. – Hofmann 2013, 
272. – Fritzl et al. 2019.
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(1107–917 BC, 2σ). The first urn graves (Fig. 13 blue and 
grey curve), by contrast, appear in around 1300 BC with a 
first peak around 1200 BC. It should be borne in mind that 
statistics do not exclude the possibility of a stricter chrono-
logical succession, especially as significant confidence inter-
vals make it impossible to pinpoint certain events exactly. 
However, due to the number of 14C-dated graves (long rect-
angular: n = 8, urn: n = 32) this appears unlikely.

While long rectangular graves occur in the early phase 
of the cemetery and some of them represent the very old-
est graves, this grave type is not exclusively used during this 
time; it is in use for much longer than previously assumed 
and its use extends quite far into the early phase of the Urn-
field period. Datable typo-chronological features place them 
in BA D/Ha A1 in relative terms. It could thus be argued 
that the boundary between BA D and Ha A1 is not strict 
at all but allows for contemporaneous ritual developments. 
The use of the long rectangular graves as a conservative grave 
style by part of the burial community may also be reflected 
by the use of antiquated types of material culture for pyre and 
grave goods. Previous studies have often demonstrated that a 
transition from one burial ritual to another is not abrupt and 
consistent but rather occurs gradually, slowly and in waves.113

3.5.2. Graves Surrounded by Circular Ditches
Graves encircled by ditches are often interpreted as burial 
mounds or remnants of poorly preserved mounds, which 
are predominantly associated with the Middle Bronze 

113		 Cavazutti et al. 2022. – Sørensen, Rebay-Salisbury 2023, 
23–28.

Age.114 However, no additional evidence has been found at 
Inzersdorf to support this interpretation. Instead, graves 
surrounded by ditches have been observed in various burial 
contexts across different cemeteries, with a range of appear-
ances, also without further reference to burial mounds. Nor-
bert Wiesner115 identifies a broad distribution of this grave 
type across Europe with two main centres. The southern 
part of the eastern centre distributed in southern Germany/
Bavaria extends into Lower Austria. Further, two groups 
of grave enclosures can be distinguished, those with an en-
trance and those without. Their shape ranges from round to 
oval to rectangular, with round shapes thought to be pre-
dominant during the Urnfield period.116

All eleven graves surrounded by ditches at Inzersdorf 
are located in the northeastern area of the cemetery inter-
spersed with simple urn graves, thus constituting a distinct 
group within the excavated area. In addition to the eleven 
circular ditches, one square enclosure was observed. Since 
the typological spectrum of the burial is not indicative and 
the structure is spatially set apart in the southern area of 
the cemetery, where a La Tène cemetery was also found,117 
radiocarbon dating was indicated. The radiocarbon date, 
ranging from 791 to 544 BC, confirmed an Early Iron Age 
date. Due to the ‘Hallstatt plateau’ in the calibration curve, 
a more precise dating is not possible. The grave may date 
to the transition from the Late Bronze Age to the Iron 
Age, as similar features are known from Late Bronze Age 
Franzhausen-Kokoron.118

The northeastern part of the cemetery is especially poor-
ly preserved and contains many significantly disturbed and 
eroded enclosed graves. Most of the graves lack clear typo-
logical references, and the empirical Bayesian kriging of the 
correspondence analysis (Fig. 6) shows a considerable error 
in this area. However, with the exception of Grave 182 (the 
rectangularly enclosed grave), a dating to the Early Urnfield 
period is highly probable. Graves with circular ditches do 
not appear to belong to the very early graves of the ceme-
tery; their peak occurs between 1200 and 1100 BC, coincid-
ing with the earlier peak of the urn graves. 

The poor agreement of the radiocarbon and ty-
po-chronological dating must be explained, even if the data 
quality is comparatively poor. Out of the four 14C-dated 
graves (graves 061, 065, 075 and 143), graves 065 and 143 

114		 Lochner 2013.
115		 Wiesner 2009, 270–288.
116		 Wiesner 2009, 271.
117		 Neugebauer 1996.
118		 Lochner, Hellerschmid 2016, e.g. features 700–701, 711–712, 
721, 728, 575, 576.
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show no typologically chronologically classifiable features 
at all. The other two graves contain exceptional finds such 
as the ceramic vessels with a very high neck or rim shaping 
in Grave 061 and the knife with curved handle in Grave 075 
that provide no chronological baseline. The other artefacts 
from these two graves, however, such as the turban-rimmed 
bowls and the conical-necked vessel from Grave 061, as well 
as the bowl-headed pin from Grave 075, clearly indicate the 
beginning of, if not established, later Urnfield period.119 
Consequently, both graves are found roughly in the middle 
of the correspondence analysis plot (Fig. 8). The quite ex-
tensive variability in the typological spectrum and the burial 
custom complicate precise chronological investigations in 
this area. 

3.5.3. Graves Containing More Grave Goods than Pyre Goods
Small urn graves with fire-affected objects predominate in 
the Early Urnfield period, whereas during the Middle Urn-
field period, there is a general trend toward the inclusion of a 
larger number of unburnt grave goods, in particular vessels. 
This shift, however, is not absolute; rather, it is part of a gen-
eral increase in the deposition of material culture in graves, 
which coincides with larger grave sizes.120

Relatively few graves with clearly positioned grave 
goods are found at Inzersdorf. This may be partly due to 
preservation, as many ceramic finds were heavily fragment-
ed and not recovered in identifiable positions. Although 
graves with clearly positioned grave goods tend to be more 
often identified as adult graves, frequently those of men, this 
is not exclusively the case. Additionally, uniform urn graves 
include individuals of all age and gender groups. Some of 
these can indeed be described as richly furnished, with nu-
merous cremated offerings, dress accessories and ceramic 
items. This suggests that this mode of burial was, to some 
extent, independent of social status and instead related to 
chronological developments.

Radiocarbon dates of burials with few grave goods 
(n = 14) and burials containing more grave than pyre goods 
(n = 6) in a KDE plot (Fig. 14) reveal that graves with few 
positioned grave goods appear in both peak phases of the 
cemetery. The peak for these graves is significantly higher 
in the earlier phase, reaching its maximum at around 1200 
to 1100 BC, compared to the later peak of burials, which is 
around 950 BC. By contrast, graves with more grave than 
pyre goods show only a single peak, around 1000 BC, which 

119		 Řihovský 1965, 46–51. – Eibner 1974, 41–53. – Říhovský 1979, 
198–207. – Novotná 1980, 151.
120		 Lochner 2013.

largely overlaps with the later phase of the cemetery. Al-
though graves with clearly positioned grave goods appear as 
early as 1200 BC, they are most frequent at around 1000 BC. 
In the later phase they do not represent the only burial type 
but coexist, albeit to a lesser extent, with uniform, small urn 
graves. From a typo-chronological perspective, this grave 
type shows no notable differences compared to the homo-
geneous uniform urn graves; the sequence progresses con-
sistently in chronological order. This once again highlights 
that multiple burial modes coexisted simultaneously, indi-
cating a certain range of variation within burial rituals that 
was not limited to specific gender, age or status groups.

3.5.4. Graves with Multiple Occupations
Twelve of the 21 graves with remains of more than one indi-
vidual at Inzersdorf ob der Traisen were radiocarbon dated, 
for seven of these taking two or three samples of different 
individuals per grave (Tab.  3). Graves in which separate 
burial deposits were identified during excavation were pri-
oritised for sampling, as they were most likely to exhibit a 
time gap and reveal collective burials or ancestor curation.121 

From the analysis of all graves with multiple radiocar-
bon dates, a clear division into two distinct groups is evident: 
the calibrated radiocarbon dates of three graves (graves 106, 
004 and 029) overlap, although in some cases the overlap is 
minimal. For instance, in Grave 004 there is only a two-year 
overlap within the 1σ interval (004/I: 1220–1125 BC; 004/
II: 1369–1218 BC). This suggests the individuals were con-
temporaneous. Four graves (graves 006, 017, 032 and 170), 
by contrast, show no overlap at all, neither within the 1σ nor 

121		 Fritzl 2017, 88–90.
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within the 2σ intervals. The time gaps between individuals 
in these graves range from 132 to 418 years within the one σ 
interval and from 40 to 386 years within the two σ interval 
(Tab. 3). 

3.5.4.1. Connected Through Time
Two out of three graves with two burials and overlapping 
radiocarbon date ranges, including the previously discussed 
Grave 106 (Fig. 10), involve a woman and a small child, the 
most common combination in double burials in the entire 
cemetery.122 Grave 004 included one individual (004/I), most 
likely a woman, placed in an urn, whilst a young child (004/II) 
was found partly within and partly next to the urn. This grave 
is especially notable due to the abundant jewellery, especially 
the sheet-metal objects found inside the urn. Such items are 
barely known from this region and indicate a clear connec-
tion to the southeastern Čaka group,123 making this grave par-
ticularly relevant for understanding foreign influences and 
the development of the Urnfield period. Using R_Combine 
in OxCal, the radiocarbon date for Grave 004 (2990 ± 19 BP) 
is calibrated to two main ranges: 1284–1155 calBC (85.7 %) 
and 1149–1126 calBC (9.7 %), with a peak probability around 
1155 calBC. The X² test (T = 2.2 < 3.8) confirms the statistical 
consistency of the combined measurements. This suggests 
the deaths of the two individuals might have been close in 
time. If a time difference existed, the young child placed next 
to the urn would be the earlier individual, while the wom-
an in the urn would date later. The strontium isotope ratios 
match exactly, indicating that these individuals consumed a 
very similar diet during their lifetime. This argues against the 
possibility that the cremated remains of the child were stored 
and only buried later.124 Following this argument, the dating 
of this grave could be narrowed down to between 1265 and 
1131 BC, 2σ.

Grave 029 is the only double burial in which both in-
dividuals were placed in separate urns. It also contains the 
only individual (029/II) identified as non-local by strontium 
isotope analysis.125 While the non-local individual, a 3–18-
year old subadult, is potentially the older of the two burials 
(1201–1008 BC, 2σ), the second individual, a 20–40-year-
old male (029/I), dates to 1111–906  BC, 2σ. Though the 
overlap period is relatively brief at the 1σ level, it is still 
significant enough that the two individuals may have lived 
at the same time. Further, again the X² test (T = 2.2 < 3.8) 

122		 Fritzl 2017, 103.
123		 Točík, Paulík 1960. – Helgert 1995. – Kalicz-Schreiber 
2010, type plate 14, Pls. 54, 80, 84, 106, 155.
124		 Fritzl et al. 2024.
125		 Fritzl et al. 2024.

indicates statistical consistency of the combined data from 
Grave 029 (1126–983 calBC; 94.3 %). Therefore, though it 
is tempting to speculate that the remains of the chronolog-
ically older, non-local individual may have been preserved 
for a longer period, or perhaps even transported over a con-
siderable geographical distance to be buried at Inzersdorf, 
the radiocarbon data does not provide further proof for this 
hypothesis.

3.5.4.2. Separated by Time
The temporal distance between individuals within the 2σ 
interval ranges from 132 to 418 years, and within the 1σ 
interval, from 40 to 386 years (Tab. 3). This notable differ-
ence of up to 13 generations – assuming an average genera-
tion of 30 years – allows for various interpretations. Three 
out of four cases involve men buried with a woman or a 
child (infans II). In addition, three out of four graves with 
non-overlapping dates include a spatial separation between 
the buried individuals. 

Grave  017 (Fig.  15) shows a significant temporal gap 
of 386 years between the buried individuals. It includes a 
woman buried in an urn, with an infant placed next to it. 
Surprisingly, the cremated remains of the child date much 
earlier (017/II, 1397–1213 BC, 2σ, Early Urnfield period) 
than the woman (017/I, 827–784 BC, 2σ, Latest Urnfield pe-
riod or beginning of the Early Iron Age). One might initially 
assume a disturbed child’s grave, with the remains acciden-
tally/intentionally incorporated into the fill of the woman’s 
grave. However, the typo-chronological spectrum of this 
richly furnished grave clearly points to the Early Urnfield 
period. The urn is a cylindrical-necked vessel with pointed 
knobs, and the finds include cups with sharp profiles, mas-
sive ribbed bracelets and ball-headed pins. 

The grave is clearly centred around the remains of the 
cremated women, and yet the radiocarbon date of the cre-
mated remains does not align with the assemblage of mate-
rial culture. Given the high number of items found in this 
grave, it seems unlikely that these artefacts are the result of a 
redeposition, and no finds specifically indicate the absolute 
chronological age of the woman.

A possible explanation is that the cremated remains of 
the child and its related offerings were curated for an ex-
tended period of time and later buried together with the 
first individual, perhaps in connection with some kind of 
ancestor worship. At present, there are no directly compa-
rable contexts, although taking multiple radiocarbon dates 
from one grave has revealed time differences.126 Although it 

126		 Sabaux et al. 2021. – Sabaux et al. 2024.
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has been suggested that cremated remains or bones of the 
deceased may have been kept for a longer period of time 
before they were buried,127 whether this also applies to grave 
or pyre goods has not been discussed.128 

It is also possible that the particular bone sampled for 
radiocarbon dating was introduced by a disturbance. How-
ever, the urn was covered by a stone, and care was taken 
to ensure that the sampled bone elements were as clearly 

127		 Wahl 1994. – McKinley 2013.
128		 Frieman 2012. – Jennings 2014, 11–18.

attributable as possible to the respective burials. It would be 
more likely that the much less represented, earlier individual 
was introduced by disturbance, but as the grave goods fit 
this individual much better, this also seems unlikely. Fur-
thermore, both individuals are relatively well represented, 
with approximately 507 grams of cremated remains for the 
woman and 41.6 grams for the child, which is a relatively 
large amount for an infant aged three to nine months. There-
fore, contamination is unlikely in either case.

The long, rectangular Grave 006 contained the burial of a 
man (006/II) and a woman (006/I) whose cremated remains 
were inseparably mixed (Fig.  16). Nevertheless, the two 
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Fig. 15. Grave 017 and the finds for which a precise location could be identified.
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measured 14C values show a clear difference of 241 in the 1σ 
and 129 years in the 2σ interval. This grave type represents a 
relatively old grave form within the cemetery, and the grave 
goods appear to align with this classification. The grave’s ar-
chaeological appearance aligns with the earlier radiocarbon 
date (that of the male individual, 1414–1236 BC, 2σ), while 
the woman’s 14C date of 1107–917 BC, 2σ appears much too 
recent. The woman’s remains, represented by approximately 
963 g, indicate a primary interment rather than a coincidental 
addition. The man, by contrast, is only represented by about 
27 g. It is possible that the man’s old grave was disturbed 
when the grave was prepared for the woman. However, no 
such disturbance is evident in the archaeological record. 

Another possibility is that this structure was a collective 
grave used on multiple occasions, as appears to be the case 
with similar graves,129 but since only the remains of two in-
dividuals were found, frequent reuse seems unlikely, even 
though cremated remains can often be difficult to separate 
by individual.130 The presence of a number of (possibly in-
tentionally?) broken vessels within the stone packings, how-
ever, supports this idea. Additionally, a built stone structure 
described provisionally as a ‘step’ was found within the 

129		 Krapf 2010. – Hess 2013, 200–230.
130		 Wahl 1982. – Grosskopf 2004, 126–129.
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Fig. 16. Grave 006 and the finds for which a precise location could be identified.
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stone packings. This may suggest that the grave could have 
been reopened for further ritual purposes. However, there 
are no recorded distortions to suggest any post-burial prac-
tices such as grave robbing or later additions.

Grave  032 contained the remains of at least three in-
dividuals. A 31–50-year-old man (032/I) was found in 
the urn (Fig. 17). Mixed among the burnt remains was the 
pars petrosa of a foetus (032/III). This single bone may be 
considered an accidental addition. By contrast, it could be 
suggested that this visually striking bone was intentionally 
added, possibly as a symbolic pars pro toto deposition. A 
similar context with a foetal pars petrosa mixed with a male 
individual was found in Grave 040 at Inzersdorf, supporting 
the notion of a deliberate practice.131 

The second individual buried in this grave (032/II), a 
20+-year-old woman, was found scattered in a pile above the 
urn and surrounded by numerous ceramic fragments. While 
the individual in the urn has a relatively recent radiocarbon 
date (977–826 BC, 2σ), the date of the woman’s remains on 

131		 Fritzl 2017, 99, 396.

top of the urn is significantly older (1212–1017  BC, 2σ). 
Most of the ceramic grave goods associated with the wom-
an can be clearly dated to the Early Urnfield period.132 The 
few diagnostic grave goods found with the male burial, such 
as the fibula of Unter-Radl type, also point to the earlier 
Urnfield phase.133 Furthermore, the time interval between 
the dates of the two individuals is only 40 years (2σ), which 
is roughly equivalent to one generation. It is possible to in-
terpret the findings in terms of a disturbed grave, with the 
remains shifted into the fill of a new grave, but it is also pos-
sible that the woman’s remains were kept for a while before 
being buried together with the remains of the man. 

Grave 170 includes the double burial of a 35–44 year-
old male individual (170/I) in the northern part of the grave 
(Fig. 18), with a radiocarbon date of 1386–1112 BC, 2σ, 
corresponding to the earlier phase of the cemetery. The 
second individual (170/II), a child aged approximately 8 to 
11 years, was found scattered in a small pile above the urn. 

132		 Říhovský 1963. – Lochner 1991b, 170–305.
133		 Betzler 1974, 16–21. – Říhovský 1993, 17–24.

I

1

170/04

170/06

170/02

170/03

170/08

170/10

170/11

170/01

170/13
170/12

170/09

II

0 50cm

Fig. 18. Grave 170 and the finds for which a precise location could be identified.



206 Michaela Fritzl et al.

The radiocarbon date of these cremated remains is 1003–
836 BC, 2σ. This grave is more straightforwardly interpre-
table as that of a man, with a second individual added later. 
However, the grave’s layout and composition corresponds 
to the later burial type: in addition to the urn, there are un-
burned ceramic grave goods, and the ceramic types point 
to the mid to late Urnfield period.134 The typo-chrono-
logical age of this assemblage aligns more closely with the 
second, later individual. Furthermore, some items found in 
the grave are unique to the entire cemetery, such as a dam-
aged bronze tool, a very delicate bracelet made of sheet 
metal, and a cup fragment with a decoration that is unpar-
alleled in this cemetery, this region or even the time period. 
While it is possible that an older grave was disturbed, it is 
plausible that in this case the remains of the man were kept 
to be buried together with the child at a significantly later 
time, considering the gap of 101 years, 2σ. 

3.5.4.3. Single Data Points from Graves with  
Multiple Occupation
Six radiocarbon dates come from graves with multiple indi-
viduals, of which only one was tested (Tab. 4). Not all graves 
contained suitable material for dating, and the primary goal 
in the sampling strategy was to anchor the typological dat-
ing in absolute terms. Four of these individuals (027/II, 202/
II, 248/I and 258/I) align reasonably well with the general 
typological expectations; two (210/II and 003/I) stand out 
as exceptions.

The burial type and characteristic grave goods of 
Grave 210, such as pottery with groups of deep grooves in 
the decorations arranged in zones and ornaments consisting 
of broad lines and knobs, correspond to the Middle and Lat-
er Urnfield period.135 The radiocarbon date (1220–1017 BC, 
2σ), however, hints at the Early Urnfield period. It remains 
possible that Grave 210 is a very early variant of this burial 
type, but the undated individual in the grave may be later in 
absolute chronological terms.

The radiocarbon date of the first individual from 
Grave  003 (1002–835  BC, 2σ) clearly points to the Late 
Urnfield period. The grave goods, however, include a knife 
of the Riegsee type, which is normally assigned to the later 
Bronze Age or earliest Urnfield period (BA D).136 The knife 
shows clear signs of intentional destruction, an unusual 
practice at Inzersdorf. It is possible that this individual was 
buried with an heirloom item, yet it cannot be ruled out that 

134		 Wiesner 2009, 115–116. – Lochner 2013.
135		 Lochner 2013.
136		 Říhovský 1972, 13–16. – Overbeck 2018, 292.

the other individual in this grave might yield a considerably 
earlier absolute date. This hypothesis is supported by the 
fact that only one other single grave, Grave 184, shows dis-
crepancies between the relative, typo-chronological dating 
and the absolute radiocarbon dates. 

The data derived from multiple burials remains com-
plex and difficult to interpret. Although it cannot be clearly 
outlined, it is evident that there is an underlying funerary 
practice or activity associated with the deposition of the re-
mains of more than one person in the grave. In particular, 
more than half of the multiple occupation graves that yield-
ed multiple radiocarbon samples have no overlap in dates, 
and these contexts often show evidence of deliberate depo-
sitional activity. In three out of four cases, the combination 
is a man and child rather than a woman and child, which is 
generally much more common. This suggests that specific 
co-burial patterns are present, although their exact nature 
and significance remain elusive.

4. Conclusion 
The chronology of Inzersdorf, established by combining 
radiocarbon dates with correspondence and statistical anal-
yses, provides a nuanced understanding of its occupation 
phases and delineates temporal shifts within the Urnfield 
period in the Traisen Valley region. The typo-chronolog-
ical analysis is mostly consistent with radiocarbon dating, 
although there are exceptions that indicate the curation of 
human remains and grave goods. 

The analysis reveals a potentially earlier beginning of 
the cemetery than previously thought, with radiocarbon 
dating suggesting its use may extend back to the Middle 
Bronze Age around 1383–1280  BC. A comparison with 
nearby contemporary cemeteries highlights the complex 
temporal framework and regional variations in burial prac-
tices, challenging the assumption of a linear progression of 
developing mortuary rites. Funerary activities begin by a 
median radiocarbon date of 1325 BC, referring to the start 
boundary, retaining links to the Middle Bronze Age funer-
ary practices, and progress through phases defined by ty-
pological markers. The analysis identifies two peak phases 
of cemetery use (1200–1100 BC and 1020/1000–950 BC), 
in which burial practices and artefact assemblages increas-
ingly suggest evolving cultural expressions associated with 
the Ha A and Ha B phases. After these peaks, burial activ-
ity decreases around 950 BC, with a final decline around 
850 BC, indicating the cemetery falling into disuse towards 
the Hallstatt B period.

Grave 106, notable for its unique construction and the 
presence of multiple individuals, contained two of the cem-
etery’s oldest individuals in long, oval scatterings at the base 



The Age of Death and Fire 207

of a square grave pit, with a third individual dating to the 
Roman Imperial period likely added during a later reuse 
of the grave. Such ‘founder’s graves’ are assumed to hold 
symbolic significance still recognised after an extended pe-
riod of time.137 The use of long rectangular graves at Inzers-
dorf peaks around 1300 BC and gradually declines around 
1000 BC, overlapping with the introduction of urn graves 
around 1200 BC. The burial practices at Inzersdorf there-
fore probably reflect a slow, overlapping transition rather 
than a strict chronological sequence. Graves surrounded by 
ditches highlight the challenges of relying solely on either 
radiocarbon or typological data for dating. The radiocarbon 
results point to an Early Urnfield period date for most of 
these graves, with a peak around 1200–1100 BC. Few arte-
facts provide typo-chronological anchors, and unique, po-
tentially foreign items complicate classifications. Overall, 
an early to medium placement of this grave type must be 
assumed.

The change in burial practices over time is also evident 
in the graves containing numerous grave goods, which are 
clearly displayed in the grave pit. Kernel density estimation 
plots of radiocarbon dates show that the frequency of such 
graves increases markedly around 1000 BC, although they 
coexist with more modest urn burials, underlining the si-
multaneous existence of different burial modes. The distinct 
sections of the cemetery revealed by empirical Bayesian 
kriging show a complex pattern of occupation rather than a 
linear progression through time. The results indicate an ear-
lier phase concentrated in the western zone and a later phase 
extending to the southeast, with potential implications for 
understanding community dynamics in the region.

137		 Primas 2008, 76–77. – Krapf 2010.

The detailed account of the multiple burials at Inzers-
dorf provides further insights into mortuary rituals. Radio-
carbon dating has revealed several cases (e.g. graves 017, 032 
and 170) where the dates of individuals buried together do 
not overlap in time. Chronological gaps of over 300 years 
indicate that certain individuals may have been added to 
an existing grave, or may have been curated long after the 
initial burial or death of an individual. In some instances 
this even extends to the curation of pyre and grave goods 
that appear to be ancient. The positioning of individuals in 
the graves varies, with some placed inside urns, others next 
to or above urns, and still others directly at the bottom of 
the grave pits. This practice may indicate ancestor worship 
or the deliberate curation of remains for long-term ritual 
purposes. Graves such as 006 and 106, where cremains were 
mixed or graves showed structural evidence of repeated use 
such as ‘steps’, may indicate pre/inter/post mortem rituals.

The evidence from Inzersdorf’s varied burial styles 
suggests a complex, multi-phase use of the cemetery, char-
acterized by gradual shifts rather than abrupt changes in 
burial customs. The variation in grave construction, the 
arrangement of grave goods and the use of specific types 
underlines this complexity, suggesting that grave goods and 
burial practices were linked to the sometimes more conser-
vative and sometimes more progressive customs of partic-
ular groups. Recent studies echo this, emphasizing gradual, 
wave-like transitions in burial practices.138 Funerary choices 
may reflect adherence to ancestral practices, underscoring 
that burial styles such as the long rectangular graves were 
not only products of a temporal sequence but also of cul-
tural continuity and identity. The recurrent discrepancy 

138		 Müller-Scheessel 2013, 174–199. – Falkenstein 2017. –  
Sørensen, Rebay-Salisbury 2023, 86–112.

Sample ID Sex
Age at 
death

Location in the grave Lab code
14C Age 
BP ± σ

Age cal BC 
(2σ, 95.4 % 
probability)

Age cal BC 
(1σ, 68.3 % 
probability)

Median 
calibrated 

calendar age

INZ003/I undet. > 20 yrs Both in the urn RICH-32425.1.1 2775 ± 29 1002–835 BC 979–843 BC 919 BC

INZ027/II undet. > 20 yrs Both in the urn RICH-32440 2917 ± 26 1211–1016 BC 1191–1051 BC 1110 BC

INZ202/I ambig. 30-50 yrs Both in the urn RICH-32451 2741 ± 23 928–821 BC 906–834 BC 870 BC

INZ210/II male 30–50 yrs
Individual II within  
the urn; Individual I  
above the urn

RICH-32445.1.1 2929 ± 28 1220–1017 BC 1200–1056 BC 1131 BC

INZ248/I female?? 30–50 yrs Both on the grave floor RICH-32437.1.1 3088 ± 30 1422–1276 BC 1411–1302 BC 1345 BC

INZ258/I female > 40 yrs Both in the urn RICH-32427 2907 ± 24 1202–1012 BC 1155–1020 BC 1093 BC

Tab. 4. Calibrated 14C dates of single individuals from multiple graves. The three-digit number after INZ indicates the grave number; I, II and 
III refer to the individual buried in graves with multiple occupation.
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between radiocarbon dates and typological expectations 
may reflect a deliberate blending of the past and present, 
a concept common in various ancestor-focused societies 
where material remnants of the past are used to legitimize 
current social practices and continuity. Taken together, the 
chronological data reveal nuanced burial practices at the 
cemetery of Inzersdorf, where the cemetery functioned not 
only as a place of final repose but also as an active, temporal-
ly layered site of cultural expression, memory and identity.
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