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ABSTRACT
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This paper presents the osteological, taphonomic, and archaeological analysis of a cremation grave from
Markranstédt in northwestern Saxony — a region situated at the intersection of three cultural traditions during
the final phase of the Late Bronze Age and the older phase of the Early Iron Age. Although the burial lacked
distinctive grave goods, typochronological multivariate statistics provided a chronological and cultural frame-
work for interpretation. Osteological analysis identified the deceased as an adult aged 30-40 years, exhibiting
a notably tall stature and no pathological alterations in the skeletal remains. Taphonomic evidence reveals
a deliberate and structured arrangement of the cremated bones within the urn, including the vertical, antitheti-
cal positioning of lower limb epiphyses and the horizontal placement of upper limb elements. These findings
enhance our understanding of funerary practices in the region, highlighting the ritual complexity of cremation
burials during this period of cultural transition.
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INTRODUCTION

Robert Hertz, in his seminal 1907 essay ‘A Contribution to the Study of the Collective
Representation of Death’, was among the first to recognise that for indigenous peoples,
death is not a discrete event but an extended process of transformation. Subsequently,
Arnold van Gennep’s groundbreaking work ‘Les Rites de Passage’ (1909) classified fu-
nerary rituals as rites of passage, delineating three fundamental stages within that proc-
ess: separation (preliminal), liminality (marginal), and aggregation — the reintegration
into the social community (postliminal).

While these pioneering studies were based on ethnographic observation and were not
contextualised within archaeological data, they addressed the universal, deeply traumatic
human experience of death that transcends cultural and temporal boundaries. Notably, no
society fails to develop complex and varied practices for engaging with the deceased. From
the sociological perspective, death constitutes a transition in which an individual relin-
quishes social roles and, through ritual performance, is transformed into an ancestor who,
in the afterlife, sustains the wellbeing of the living community (cf., van Gennep 2005;
Brandt 2011, 71; Gramsch 2010, 141; Hofmann 2008, 369, 370; Korczynska et al. 2016;
Veit 2013, 12, 13). Beyond private mourning and transition rites, funerary ritual serves
pivotal social functions for the living community by reinforcing kinship bonds, enhancing
group cohesion, and facilitating differentiation from external groups (cf., Benz and Gram-
sch 2006, 430; Hofmann 2008, 369).

Funeral customs generally adhere to clearly articulated regulations; yet, each ritual act
exhibits unique variations reflective of individual and local agency. Such variability is
manifested in the archaeological record as a diversity of burial customs within and be-
tween cemeteries. However, it is imperative to acknowledge that graves rarely offer a di-
rect mirror of social reality. Instead, they encode ideological frameworks — religious, so-
cial, and political beliefs and norms (Brandt 2011, 72; Gramsch 20035, 3; 2010, 123-134).
Furthermore, interpreting prehistoric funerary customs demands a conscious effort to
transcend modern conceptions of death. A task that remains, for us, almost insurmount-
able due to the substantial cultural and temporal distance separating contemporary per-
spectives from those of the past.

Within this theoretical framework, the present study turns to a recently investigated
singular burial in the scarcely explored region north of Markranstéadt, district of Leipzig,
northwestern Saxony. Here, archaeological rescue excavations initiated in 2019 by the
Saxon State Office for Archaeology shed new light on local settlement dynamics. During
the excavations, three new archaeological sites have been uncovered and documented. The
present article focuses on an excavation area uncovered in 2020 at activity MS-129, and,
more particularly, on the urn grave found there, which was thoroughly examined through
micro-excavations (Kretzschmar and Korczyniska-Cappenberg 2024). The core research
questions guiding this investigation are as follows: Is it possible to determine an individual’s
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stature and sex from cremated remains when bone fragments are analysed in detail and
organised into larger units? Furthermore, have micro-excavations revealed discernible
patterns or rules governing the spatial arrangement and deposition of cremated human
remains within the urn, reflecting intentionality and thus representing the postliminal
transition phase, an integral element of burial customs?

To address these questions, an intensive excavation method was employed, involving
meticulous documentation of the position of every individual bone fragment. Such analy-
ses are exceptionally labour- and time-intensive and remain extraordinarily rare within
both Late Bronze Age and Early Iron Age contexts. Previous studies in this domain have
either failed to reveal consistent patterns in bone placement (e.g., Waltenberger et al.
2023), produced limited, albeit groundbreaking, observations (Gramsch 2010), or pro-
vided only basic spatial information (Pankowska et al. 2017).

The present paper thus contributes novel data, advancing our understanding of at least
some urn burial practices in this region and demonstrating the potential of detailed micro-
excavation, combined with osteological and taphonomic analyses, as tools for elucidating
prehistoric funerary traditions.

MATERIALS AND METHODS
Geographical location of the site and fieldwork
Markranstidt is located in the northwestern part of Saxony, within the Leipzig Basin,

a gently undulating loess-loam-covered lowland that forms part of the Central German
loess zone. The area lies at an elevation of approximately 120-140 metres above sea level.
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Fig. 1. Location of the grave at Markranstadt-129 (MS-129)
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It is characterised by fertile loess soils derivates (German typology: ‘Parabraunerde’), with
the nearby Saale, Weile Elster and Luppe rivers forming the current hydrological back-
ground (together with some lakes that are remnants of lignite mining in the region).

Before the planned construction work in the northern part of the city, in 2019, the area
was archaeologically examined through test trenches (Fig. 1). In the eastern part of the
site, several features likely representing settlement remains were documented, while in
the central area, an isolated urn grave was identified. Following its discovery, the excava-
tion area surrounding the grave was expanded, but no further graves were found, confirm-
ing its singular nature. Four large stones surrounded the urn, but no clear grave pit or in-
dications of a burial mound were detected (Fig. 2: A). The urn was subsequently retrieved
using a block recovery and further examined under laboratory conditions.

Cultural background of the study area

The Northwestern Saxony region lies in a border zone where multiple archaeological
cultures and groups (in the sense of the cultural-historical approach) intersect. This intri-
cate cultural diversity makes it difficult to assign a precise chronological context and sug-
gests that the burial at Markranstadt may potentially exhibit overlapping influences from
adjacent cultural traditions. Understanding these interactions and regional diversity is
crucial for interpreting the burial’s unique features and assessing its place within broader
socio-cultural transformations occurring at the time.

During the final phase of the Late Bronze Age and the transition into the Early Iron Age
(Ha B2-Ha B3/Ha C, approx. 900-780 BC), in northwestern Saxony, the horizontally
grooved pottery style of the late Lusatian Culture predominated (Fig. 2: A). However, due
to its peripheral location, the area also exhibited influences from the so-called Saalemiind-
ung group, which originated in eastern Saxony-Anhalt as well as from the Unstrut group

A " B

Fig. 2. Markranstddt-129, Grave 1: photographic documentation in the field (A) and pottery inventory (B)
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of the northern Thuringian Basin (e.g., Heynowski 2010). The burial customs within the
later Lusatian Culture are generally considered comparatively uniform, with quite elabo-
rate urn graves. Also, in both the Saalemiindung and Unstrut groups, cremation was the
predominant practice. However, within the Unstrut group, several inhumation graves also
occur, interpreted as a continuation of older burial traditions. In northwest Saxony during
the Late Bronze Age, a moderate variety of grave types can be observed. This ranges from
classic urn graves with burial pits and few grave goods, to (presumed) chamber graves,
cremation pit graves, and isolated so-called bell-rimmed graves (German: ‘Glockengréber’,
cf., e.g., Battaune; SchmalfuBl 2015/2016). This variance reflects the region’s peripheral
position within the broader Urnfield complex.

In the subsequent phase (Ha C, approx. 780-620 BC), unlike in eastern Saxony, where
the Lusatian culture transitioned into the Billendorf culture, the transition from the Late
Bronze Age to the Early Iron Age remains unclear (Ender 2009, 158; Dohlert-Albani 2025,
24). There is no evidence of a continuous Billendorf cemetery or settlement to the west of
the Elbe River, which spans both the final stage of the Late Bronze Age and the older phase
of the Early Iron Age. Instead, in northwestern Saxony, three cultural groups intersected
and partially overlapped: the western group of the older Billendorf Culture, which extended
along the Elbe corridor; the House Urn Culture between Elbe and Saale rivers and the
Thuringian Culture in Thuringia Basin and in Saxony-Anhalt along the Saale, WeiBe El-
ster, and PleiBe rivers (Fig. 3: B; Peschel 1990; Dohlert-Albani 2025; see also further refer-
ences therein). For this region, R. Heynowski (2007) proposed the existence of an inde-
pendent Northwestern Saxon Group. Based on analysis of grave characteristics and inven-
tories from the cemetery at Zwenkau-Nord, he concluded that this group cannot be clearly
assigned to any of the adjacent Early Iron Age cultural units. However, certain finds and
burial customs could be attributed to the styles known from the surrounding regions. In
the Billendorf cemetereies an extensive ceramic assemblage — comprising many small

7 Unstrut group‘
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Late Lusatian culture
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KX Northwestern Saxon House Urn culture
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Fig. 3. Extent of the archaeological cultures in Central Germany during the final phase of the Late Bronze
Age (A; Ha B2-Ha B3/Ha C, ca. 900-750 BC) and older stage of the Early Iron Age
(B; Ha C-Ha D1, ca. 750-550 BC) (after Buck 1979; Heynowski 2010; Meller 2015; Peschel 1992,
modified)
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and large vessels — was placed in the grave alongside the urn (cf., Kaiser and Manchus
2017), while Early Iron Age burials of the Northwestern Saxon Group usually consisted of
individual urn graves accompanied by one or two additional vessels. This burial custom
shows remarkable parallels to the funeral traditions in the areas to the west and northwest.
Because of the relatively uniform grave inventories, it might be assumed that generally the
community that settled Northwest Saxony at that time might be described as egalitarian.
Burials that could be interpreted from our current perspective as rich were only very oc-
casionally found in the Leipzig and Halle regions (cf., Heynowski 2007, 120; Miiller 1993).
The Northwestern Saxon Group continued to develop in Saxony with those distinctly inde-
pendent traits throughout the entire Iron Age.

Methods of micro-excavation
and documentation of the materials

Following the identification of the urn burial in the field, the grave context, including the
urn and its immediate surroundings, was excavated as a single soil block under the supervi-
sion of the appointed head of rescue excavation, Sven Kretzschmar. This includes not only
the urn itself and its contents, but also the surrounding grave pit and adjoining sediment.
This block was subsequently stabilised using a gypsum plaster jacket to preserve the original
stratigraphy and spatial relationships of its contents. Such an approach enabled detailed
micro-excavation and in-lab analysis of the cremated remains, associated pottery fragments,
and sediment layers within the urn, providing a comprehensive starting point for under-
standing the grave assemblage and for further investigation into individual funerary customs.

The micro-excavation within the urn was conducted following the natural stratigraphy.
The urn was filled with a clay-loess sediment that required very careful moistening to allow
digging and to enhance the visibility of the bones without compromising the integrity of
the fragile bone spongiosa. All bone remains and pottery finds were individually numbered
and documented in situ. A new layer was excavated whenever several new finds became
visible, and the border of the osteological and archaeological material could be recognised.
In order to detect possible charred macro remains and/or charcoals, all sediment from the
urn and from the grave pit was floated with sieves of 0.5 mm and 1 mm mesh diameter.

Osteological methods

Anatomical and taphonomic analyses were carried out on skeletal and dental frag-
ments larger than 4 mm, which were manually separated during excavation. The smaller
fraction (<4 mm) was excluded from further analysis. The anatomical identification of the
bone fragments, their state of preservation (maximum length and width, weight), and any
pathological changes were determined. Bone fragments with matching fracture edges were
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refitted and subsequently measured as a unit in order to study taphonomy of the cremated
remains and osteological issues.

For complete long bones, unburned metric references were taken from Gongalves
(2011) and Gongalves et al. (2020). Sex estimation was then conducted using the methods
proposed by Mall et al. (2001). To verify the sex estimations, measurements of calcined
remains were compared with experimental data published by Gongalves (2011) and with
sex estimations from cremated remains in Late Bronze Age and Iron Age cemeteries in
Italy, as analysed by Cavazzutti et al. (2019). In addition, the method developed by
Gongalves et al. (2013) was applied to some remains.

To estimate the stature of the individual, a reconstruction of pre-burning bone metrics
was carried out using the results of experimental studies by Gongalves (2011) and Goncalves
et al. (2020). Subsequently, the equation proposed by Trotter (1970) and, additionally, the
Rosing method (1977) were used.

Methods of the statistical approaches
to the typochronological classification
of the grave from Markranstadt

The inventory of the Markranstadt grave consisted essentially of two vessels: a bi-
conical vase and a conical bowl. To assess the statistical affiliation of the vessel used as the
urn with a formal archaeological group, multivariate statistical analyses were conducted.
For this purpose, a reference database of undecorated vases from Saxony, southeastern
Saxony-Anhalt, and eastern Thuringia was compiled (51 cases in total; see Table 1 in Sup-
pl. data). In each case, such measurements as:

H1 — Maximum vessel height;

H2 — Height from the rim to the maximum belly width;

H3 — Height from the bottom to the maximum belly width;

H4 — Height of the shoulder zone;

W1 — Rim diameter;

W2 — Maximum vessel width (corresponding to the maximum belly width);

W3 — Bottom diameter;

W4 — Neck diameter just above the shoulder was taken.

From these measurements, the following proportions were calculated: belly position
and slenderness — H1/W2, H3/H1; mouth shape — W1/W2, W4/W2; overall appearance
— combination of H1/W2, W3/W2, H4/H1. Subsequently, a Principal Component Analy-
sis (PCA) was performed using the Past version 5.2.1 based on a correlation matrix in
which variables that showed strong positive correlations were excluded from the analysis
to avoid redundancy.
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RESULTS

Typo-chronological classification of the grave inventory

The grave inventory comprises two vessels: a large, undecorated vase with a conical
neck and a gently curved profile, serving as the container for the cremated remains, and
a conical bowl that covered the burial (Fig. 2: B). The urn vessel was tempered with mineral
inclusions and fired in an oxidising atmosphere. Both its interior and exterior surfaces
were smoothed, with the lower portion of the exterior intentionally left rough. The bowl
exhibits comparable technological traits, with its outer surface deliberately roughened by
a brush technique extending to approximately one centimetre below the rim.

While conical bowls are present throughout the Late Bronze Age in Central Germany,
they notably increase in frequency during the younger phase of the Billendorf Culture (e.g.,
Buck 1979; 19809; cf., Fig. 2: B). The Markranstadt vessel remains undecorated. Recon-
structing the typochronological development of this vessel type solely on the basis of pro-
file features is challenging. Conical-neck vases appear in Central Germany from the Middle
Bronze Age onward. In general, their later iterations show a decline in pronounced profil-
ing and a decrease in incised decoration towards the end of the Bronze Age (cf., Buck 1979,
1989). The straightforward comparison of vases resembling the Markranstadt vessel sug-
gests close parallels to pieces found in Middle Saxony, including cemeteries such as Dres-
den-Stetzsch (Coblenz 1985, pl. 37.10, 40.9, 57.19), Altlommatzsch (Hellstrom 2005, e.g.,
Graves 57, 158 and 243), and Liebersee (Bemman and Wesely-Arents 20035, pls 33.20-21,
76.22; Ender 2003, pls 5.7, 12.36, 29.1, 50.5, 71.9). But on the other hand, strong analogies
exist with the immediately adjacent western regions as well, particularly with a vessel from
an Unstrut group cemetery in Obermollern (southeast Saxony-Anhalt, Wagner 1992, fig.
53.15; see fig. 5.14). Taken together, neither the urn nor the covering bowl displays distinc-
tive typological features sufficient for precise cultural and chronological attribution.

For that reason, an attempt was made to apply multivariate statistical analysis of the
urn for further examination of its typological affinities (Fig. 4). Although it is generally
assumed that the proportions of robust, handmade vessels primarily reflect stylistic tradi-
tions maintained at the household level by local workshops, it has nevertheless been dem-
onstrated that similarities in vessel form may also reflect continuity or discontinuity in the
style development or suggest local network connections (cf., Przybyla and Dziegielewski
eds 2024).

In the case of the urn from Markranstidt, Principal Component 1 (PC1) explains 32.41%
of the variance and shows positive correlations with the following vessel ratios: 1) the ratio,
showing how high the belly is and 2) the ratio providing insights into the design of the
neck/shoulder area, and negative correlations to the ratio, that describes the opening rela-
tive to the maximum width. Principal Component 2 (PC2) explains 27.43% of the variance,
with positive correlations to 1) the ratio, that shows whether a vessel is tall and slender or
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squat and 2) the ratio describing whether the vessel is narrow- or wide-mouthed and a nega-
tive correlation with neck diameter just above the shoulder/maximum vessel width (the
ratio showing if neck is narrow or wide).

Both axes of the plot likely reflect chronological depth, as most of the Early Iron Age vases
are clustered right to the PC1 axis of the diagram (Fig. 4: A). The vessel from Markranstadt,

Component 2 (27,43%)

Component 1 (32,41%)

&2
Eastern Saxony North-western Saxony Eastern Thuringia
@ Late Lusatian culture @ Late Lusatian culture @ Dreizsch group of the
M early Billendorf culture [ Billendorf culture Lusatian culture
Middle Saxony Southern Saxony-Anhalt B older Thuringian culture

© Late Lusatian culture O Unstrut group
[0 early Billendorf culture

Fig. 4. Plot of the PC1 and PC2 of the Principal Components Analysis (A) and 3D visualisation (B) of unde-
corated vessels of ‘terrine’ type from the Late Bronze Age and Early Iron Age sites located in Central
Germany
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together with Late Bronze Age vessels from northwestern Saxony, is positioned to the left
of the PC1 axis and closely clusters with vessels from the Middle Saxony region. This
spatial placement indicates that the urn shares the same stylistic tradition with vases
from the Late Bronze Age Lusatian culture of Middle Saxony. At the same time, Early
Iron Age vessels from eastern Thuringia in both periods form a distinct, separate cluster.
This allows the grave to be placed within the Late Bronze Age Lusatian ceramic tradition
and indicates a close interaction network within the Saxony region during the Late
Bronze Age.

Results of micro-excavation

A total of 15 stratigraphic layers were excavated and documented using orthophoto-
grammetry based on the Structure from Motion (SfM) technique (Fig. 5). The urn’s fill
containing the cremated remains appears to have been relatively loose, as the burnt bones
were embedded in substantial amounts of redeposited loess sediment. In the upper layers
of the urn (Layers 1 and 3-5), fragments of the base and rim of a conical bowl were discov-
ered. Additionally, six small pottery sherds were recovered from deeper layers among
the bones, attributable to two further Late Bronze Age/Early Iron Age vessels, including
a rim fragment with a conical profile (Fig. 2: B) and a body sherd from a thin-walled ves-
sel. The precise timing of these fragments’ entry into the urn remains unclear. Since no
additional vessels were found in the immediate vicinity of the urn, it is conceivable that
the sherds may represent the remains of libation rituals performed during the burial
ceremony (cf., Gramsch 2005; Nebelsick 2000; 2018, with further references). However,
it cannot be ruled out that the sherds entered the urn post-depositionally through erosion
of the surrounding cultural layer or, less likely, through bioturbation. Nevertheless, no
settlement remains have been identified in the immediate vicinity of the grave that could
have served as the source of these ceramic fragments. For that reason, this question is still
open.

Numerous recent seeds of white goosefoot (Chenopodium album) were also found
inside the urn, probably introduced by bioturbation or via re-deposited sediment. A re-
cent seed of ivy-leaved speedwell (Veronica hederifolia) was recovered from Layer 13.
Those macroremains should be interpreted as the result of macrofaunal activity, which
impacts stratigraphy and sometimes even fragmentation of cremated bones (e.g.,
Haluszko et al. 2022). In contrast to recent intrusions, four small fragments of charcoal
found in direct contact with the bones are plausibly remnants of the pyre. They represent
oak (Quercus sp.), pine (Pinus sp.), hazel (Corylus avellana), and an undetermined con-
ifer species. The fact that only four tiny charcoal fragments were recovered suggests that
the cremated bones were very carefully collected from the pyre and probably washed
afterwards.
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Fig. 5. Assemblage of 15 documentation layers of the micro-excavations of the urn from Markranstadt-
129, including sherds of the covering bowl (violet) and other pottery fragments (blue and green)
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Osteological analysis — general remarks

The osteological assemblage consisted of 576 three-dimensional measurements of hu-
man bone and tooth fragments. The total mass of the cremated remains is 2216 g with no
bone elements exceeding the expected count for a single individual. According to experi-
mental studies, the average weight of combusted remains of a male individual ranges from
1842 g (Herrmann 1976, cited in Gongalves 2011, 29) to 3379 g (Baas and Jantz 2004,
Table 4), with a median of 2680 g (based on studies by Bass and Jantz 2004; Chirachari-
yavej et al. 2006; van Deest et al. 2011; Herrmann 1976; Malinowski and Porawski 1969;
McKinley 1993; Warren and Maples 1997). Such heat-induced weight loss results from the
dehydration and decomposition of organic bone components (Hiller et al. 2003, 5093 ff.).
These comparative data suggest that in the case of the Markranstadt burial, the cremated
remains were almost entirely deposited in the urn. However, the osteological identifica-
tion and cataloguing of the skeletal elements show that the anatomical representation of
the cremated remains differs slightly from that of a complete skeleton (Fig. 6). While this
discrepancy likely has a primarily taphonomic origin, it is also possible that certain ritual
choices influenced the selection and deposition of the cremated remains. Different se-
quences of burning various body regions on the pyre (Symes et al., 2015, fig. 2.8-2.8), as
well as the varied structural composition of bone tissue, may have led to incomplete calci-
nation of some skeletal parts, reducing their preservation potential. For example, under
optimal conditions, the ventral side of the distal femur at the knee typically undergoes
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Fig. 6. Distribution of the cremated human remains from the burial at Markranstadt-129
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Fig. 7. Selection of bones from the burial at Markranstadt-129:
left humerus (1), right and left radii (2), right and left foot bones (3), right fibula (4), distal epiphysis of the
tibia with a marked facies articularis malleoli medialis (5), right and left patellae (6), right and left femora,
dorsal view (7), left scapula (8), cervical vertebrae (9), thoracic vertebrae (11)
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Fig. 8. Cranial element inventory from the burial at Markranstadt-129 (A);
weight distribution of the identified cranial fragments (B)

burning in the early stages. In contrast, the proximal femur is affected later in the process
(Symes et al. 2015, figs 2.8 and 2.9). If this pattern holds in our case, it might explain the
absence of proximal femoral epiphyses in the remains from Markranstddt. However, the
hypothesis of intentional selection of femoral epiphyses, if preserved, cannot be excluded
entirely. Most bone fragments exhibit yellowish to white colouration, indicating — follow-
ing the combustion stages defined by Herrmann et al. (1990, 259) and J. Wahl (1981, table
1) — temperatures exceeding 800°C. A few fragments show grey to bluish-grey colouration,
which may point to lower temperatures around 550°C (Wahl 1981, table 1). These colour
differences might reflect temperature fluctuations at different stages and locations during
cremation, which aligns with the underrepresentation of certain skeletal parts.

The postcranial skeleton accounted for 1931.7 g. Of these, 1391 g belonged to the long
bones of the upper and lower limbs, including the humerus (Fig. 7: 1), radius (Fig. 7: 2),
ulna, fibula (Fig. 7: 4), tibia (Fig. 7: 5), and femur (Fig. 7: 7). Both patellae (kneecaps, Fig.
7: 6) were also identified, with a total weight of 29.1 g. Foot bones were particularly abun-
dant (Fig. 7: 3), weighing 211.4 g in total. A further 37.1 g were attributed to hand bones,
30.1 g to both scapulae (Fig. 7: 8), and only 7.3 g to the pelvic bones. The trunk is repre-
sented by vertebrae weighing a total of 157.2 g (Fig. 7: 9, 10), and 94.5 g of rib fragments.
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The skull fragments weighed 284.7 g (Fig. 8). Most fragments were identified as parts
of the temporal bone (including both fossae mandibulares, the right mastoid process, and
the right petrous part), and the parietal bone. Additionally, parts of the occipital bone,
zygomatic bone with both frontal processes, and frontal bone (with the left supraorbital
margin) were identified. Several mandibular fragments and one fragment of the maxilla
were also present. Nineteen tooth root fragments were documented as well, including
roots from five premolars or canines and four molars.

Several skeletal elements from the Markranstéadt burial display heat-induced fractures.
Most bone fragments exhibit taphonomic alterations consistent with exposure to high
temperatures, such as warping (Fig. 7: 4) and thumbnail fractures (Fig. 7: 2). While some
bones — such as vertebrae and metacarpal or metatarsal elements — were fully preserved,
others, particularly long bones, were found fragmented. Notably, several lower limb bones
show very similar fracture patterns (Fig. 7: 5, 7). At present, it remains unclear whether
these fractures of the tibia and femur occurred naturally during carbonisation, without
deliberate human intervention, or whether they resulted from intentional breakage during
collection and placement in the urn. The presence of symmetrical thumbnail fractures
could theoretically result from even burns on both sides of the body. However, slight dif-
ferences in the maximum width of the tibiae (Table 2 in Suppl. data) and in the osteomet-
ric values of the tarsal bones (Table 3 in Suppl. data) — which are generally larger on the
right side — suggest varying degrees of thermal shrinkage and, consequently, a non-uni-
form temperature distribution on the pyre.

Table 1. Sex estimation of the individual from the cremation burial MS-129, derived from osteometric
measurements of the humerus and radius. Raw and corrected values (after Gongalves 2011; Gongalves et al.
2020) were evaluated using logistic regression equations for sex determination after Mall et al. (2001)

MS-129 MS-129_burial 1 Logistic regression equations for | MS-129
(mm) | meassurements after sex estimation of unburned
correcture (based on modern samples in western
Gongalves 2011 and | Germany (after Mall ez al. 2001)
Gongalves ef al. 2020) | value D < 0.30 suggest female;
value D > 0.30 suggest male
Humeral head vertical
diameter (HHVD) 44 4.84
Humerus epicondylar D = 0,196 maximum lengt (cm) +
N pieondy 56 6.16 1.962 head diameter (cm) + 1.160 | 0.748
- epicondylar width (cm) - 22.608
Humerus maximal 306 34962
lenght
Radius distal width 31 3.41
Radial head dorso- 20 29 D = 0,484 maximum length (cm) +
ventral diameter ’ 4.731 head diameter (cm) + 0.236 2431
: : distal width (cm) - 21.680
Radius maximal 238 26.649
lenght




Marta Korczynska-Cappenberg

36

. 18D o J19)oWeIp
el X X 0c 0z ol [B1)UIA -0S.I0p PeIY [BIpLY
. . ; (HOI) Y31y
9¢°SC 69°6C 33 93 %LS €1 ySuo| WwIoIoUNd [RIPIIA
. . . (IO
086l £€Cee [£3 %08°S1 YSuo| WLIOIoUNd [EIPII
Y3ud
I el X L9°81 L1 %I1v' Ll E:E.u«%w-._ﬂw__o._;nh
11T [4 ¥4 (44 YT %611 yS1oy wnwixew EAMMMWV
. ) ) (D)
0€ce €St [43 0€ %¢ET61 YIPedIq WnwIXEW progn))
YT 0¢ 99°¢e 8¢ oy %¥9°S1 JySuay wnwxew EAM”:OOV
. . . (MVT1D)
61v¢ 08°8¢ 8¢ %6¢°S1 UIPIM ULIE PEO] SNOUEI[E)
. . . (1v1D)
Ly'oy Wiy Ly %S6'TI )SUd| uLIe PEO[ SNdUBI[E))
) TND . ) . (TIND) Wsua]
L'¢ 6S°0 + 829°65- IL°L9 °69L 6L %8LT1 wnwIxew snauEd[E)
¢6'8¢C IL°LT 8Y'1¢ 0¢ 0¢ %0L¥1 a-D ySuoy earyaon AM%MN
. . TALL « . . o/ e (T 9
L89Y y6'l €89°0 + 678 7E- LSSy L6°0S 0S IS %8¢ 11 -V 3ud] wnuxew ssney,
. . . (gaH) wpeaiq
LY 9¢ °e8s 9¢ %L9"6 182kpuodrds [erowngy
. . dAHH « . . 0/ 00" (AAHH) 19jourerp
88°LE L1'C 199°0 + 616'92- YLLE IS¢y 144 %9811 [E9110A PEAY [EIOWNE]
. dLLH . . . (QLHH) 1939welp
68°C 168°0 + €515 9L'¢ee gl'ec 0¥ %St el 9SIOASUEI) PEOY [EIOWNE]
(6102 '1v 12 MmnzzEARD sopew N -
Jews ] TeIN 1 d
1933e) suonendod 4593505 songea oamsod (110T SIA[edIU0D)
uel[e)] Judnoue SU0( PIjeUD[Ed
* : (10T v 12 SIA[eSUOD) :
JO souoq pajeun[ed (1107 saA[eduon Jo d3ueyd
J3)jB) UON WIS (uurur)
U0 pase(q UoHBWINSI 19))e) [esnyiod wo.uy sajdues [euoISudWIP
Xds 10} suonenba BJEp MR
X3S JLI1JOW09)SO WIIPOUI JO SIUOQ PIUNI[BD - JO dea UBIA
UOISSAIZAI d1SIZ0 6CI-SIN
10j sputod jo-n)H U0 SIIUIIYJIP [BNXIS

(6107 'Ip 10 mnzzeAeD) Jayje) sa|dwes JusIdUE PUB (€07 '[P 19 SIA[BSUOND) (|| 0T ‘D 19 S9AjeSuoL) uaye) suonendod adua.ajeu
UJSPOW O} UONE[D. Ul SSUOG PSS JO BIBP JLIIDW-01SO dANE.IdWOD UO Paseq ‘4T | -S|l [ELING UONEBWIID S43 WO. [ENPIAIPUI U2 JO UONEBWINSS X3S ' 3|qe]




Burial Customs and Cultural Change. A Case Study from Central Germany...

37

Table 3. Estimated living stature of the cremated individual from MS-129, based on corrected long-bone
lengths (after Gongalves 2011; Gongalves et al. 2020). Calculations follow Trotter (1970) and Rasing

(1977) equations
Maximal Mean rate of Maximal Equations Estimated | Estimated
lenght dimensional lenght after used to living living
change of correcture estimate stature stature
caltinated bones | (based on | stature (in cm) (Rosing
(based on Gongalves from long method)
Gongalves 2011; 2011; bone lengths
Gongalves et al. | Gongalves | (after Trotter
2020) et al. 2020) 1970)
Humerus o 3.08 * Hum + | 175.97 cm
maximal lenght | 00 ™™ 11.97% 34.262em | 0454405 | £4.05
Radius maximal o 3.78 *Rad+ | 179.74 cm
lenght 238 mm 11.97% 26649em | 901 1430 | 43
Humeral head ca
transverse 40 mm 10.00% 44 cm
. 167.5 cm
diameter
Radial head ca
dorso- ventral 20 mm 10.00% 2.2 cm
R 175.5 cm
diameter

Table 4. Reconstructed sequence of bone deposition within the urn from the Markranstédt burial
(MS-129), indicating intentional arrangement of skeletal elements during interment

Sequence of bone deposition in the urn
- b(::;:r;l()f the Right patella
2 Right femur and left tibia placed vertically
3 Left arm (ulna — radius — humerus) placed horizontally
4 Left tibia and right femur placed vertically
5 Right humerus
6 Left patella
7 Scapular fragments centrally placed
8 Ribs and lumbar vertebrae
9 Foot and hand bones
10 Right and left fibulae and right ulna placed horizontally
11 Right radius placed horizontally
12 Skull bones and cervical vertebrae
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Osteological analysis — anthropological Assessment
of Age, Sex, and Stature

The study of skull sutures is a widely used method for estimating the age of unburned
skeletons. Burned bones may lead to some misinterpretations due to the heat, which often
causes ossified sutures to break apart, thereby giving the impression of belonging to a younger
individual (Holck 2008, 64; fig. 8). Fortunately, this misjudgement can be verified by ana-
lysing fractal edges and surfaces. In this case, the biological age, based on the degree of
cranial suture closure, can be estimated at 30-40 years old (Adultus/Maturus) (Holck
2008, 63-65; Piontek 1996, 150-152; Fig. 9).

In human skeletal analysis, specific morphological traits and bone measurements are
commonly used to estimate biological sex (in adults) and living stature, provided that frag-
mentation and the absence of key skeletal elements do not prevent such analyses. As al-
ready mentioned, during cremation, bones undergo weight loss and shrinkage. Heat-in-
duced dimensional changes have been the focus of numerous experimental studies (e.g.,
Dokladal 1970; Bradtmiller and Buikstra 1984; Buikstra and Swegle 1989; Hummel and
Schutkowski 1986b; Piontek 2007). The degree of shrinkage observed in these experi-
ments varies significantly with factors such as combustion temperature, bone mineral con-

Fig. 9. Fragments of the parietal bone (lower left), and the temporal and occipital bones with
an incompletely ossified lambdoid suture (A); position of the latter within the urn (B)
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tent, differences between compact and spongy bone, and collagen fibril orientation
(Gongalves 2011 and references therein). Generally, bones heated up to 800°C exhibit
relatively moderate shrinkage, while temperatures between 1000 and 1200°C may lead to
shrinkage rates of up to 17%, depending on the duration of combustion and the specific
bone type (Gongalves 2011). Despite the unpredictability of dimensional changes in cal-
cined bones, the application of osteometric methods to assess sexual dimorphism remains
possible — albeit with certain limitations.

In the case of the individual from Markranstadt, no clear sex-specific morphological
traits were preserved. However, the available osteometric data from the humerus and ra-
dius (Table 1), along with additional measurements (Table 2), strongly suggest that the
individual is male. Furthermore, the estimated living stature of the possibly male individ-
ual from Markranstddt — reconstructed using the left humerus and left radius, with ap-
propriate corrections for thermal shrinkage — ranges between 175.9 and 179.7 cm (x4 cm),
based on Trotter’s equations (1970), or between 167.5 and 175.5 cm according to the Rosing
method (1977).

No pathological changes were observed in the osteological material. The pronounced
articular surface of the distal tibia, which articulates with the medial surface of the talus, is
common in prehistoric societies and is indicative of frequent squatting (Fig. 7: 5).

layer 11

Fig. 10. Markranstddt-129: Position of the humerus (red) within the urn (orthogonal view)
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Taphonomic and spatial observations on the deposition
of cremated human remains within the urn

Despite the burial’s complex taphonomy, several observations regarding the arrangement
of bones within the urn can be made. Apart from the concentration of cranial bones and cervi-
cal vertebrae in the upper part of the urn, the bones are not anatomically grouped (Table 4).

However, some general patterns are discernible: long bones, particularly those of the
lower limbs, tend to be oriented vertically, whereas upper limb bones are predominantly
arranged horizontally. Notably, the upper limbs appear to follow a specific pattern (Figs 10
and 11), in which the proximal epiphysis are positioned opposite their respective distal
joint ends.

Furthermore, the left and right bones of each pair appear to be in parallel alignment.
Particularly striking is the vertical placement of the lower limb diaphysis at the base of the
urn, with the left and right femora and tibiae arranged in an antithetical pattern (Figs 12

and 13).

right left Upper limb
O\. OA radius
not preserved
: ulna
O/‘ O\I humerus
B

Fig. 11. Markranstddt-129: Arrangement of the upper limb bones within the urn (orthogonal view)
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% % recent
" ivy-leaved speedwell

.~ (Verbnica hederifolia)

layer 13

Fig. 12. Markranstadt-129: Position of the femora (orange) and tibiae (yellow) within the urn
(orthogonal view)

right

Fig. 13. Markranstddt-129: Arrangement of the lower limb bones within the urn (orthogonal view)
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DISCUSSION

The reconstruction of the burial rite based on archaeological sources is a very vague
and often misleading challenge. In our case, even the exact dating and cultural attribution
of the grave from Markranstidt is not straightforward. It also remains unclear why the
grave stands out as a singular feature. Comparable singular graves are known from north-
western Saxony — for example, from the archaeological site in GroBlehna, approximately
2 km west of Markranstidt — but they are not a common type of funerary site. The isolated
location of the analysed grave may be a result of the current state of research. The grave
may be located in a peripheral zone of an as-yet undiscovered Late Bronze Age-Early Iron
Age cemetery. The stone arrangement around the urn might reflect an unpreserved con-
struction (barrow?) and may explain its distant localisation.

Another remarkable aspect is the low degree of bone fragmentation observed in the
cremated remains. The large size of many bones is generally unusual in Late Bronze Age
cremation burials. It is comparable to just a few burials from Late Bronze cemeteries, such
as GroBlehna in northwestern Saxony (Grave 22), Miillrose in eastern Brandenburg (Tiedke
and Storch 2019/2020, Grave 590: 74-79) or Janowice 44 in Lesser Poland (Korczynska
et al. 2018, Grave 35). On the other hand, from Ha C/D onwards, a generally significantly
low fragmentation of cremated remains can be observed — a trend demonstrated both in
the Early Iron Age Pomeranian Culture (e.g., Drozd-Lipinska 2022; Henneberg 1974) and
within the Jastorf Culture (Wolska 2021). Also, lower fragmentation appears more fre-
quently in Saxony at the beginning of the Early Iron Age (Schmalfu8 et al., in preparation).
So, although the urn still resembles the Late Bronze Age pottery style, the degree of frag-
mentation of the cremated remains in the burial from Markranstddt might already reflect
Early Iron Age cremation practices. This could suggest an anachronism in the vessels used
(which style would be older) and in the cremation rites, potentially dating the grave to the
7th and 6th century BCE (Ha C).

However, we should also consider the possibility that the Late Bronze Age chronology
of the grave is accurate. In such a case, low bone fragmentation might reflect the diversifi-
cation of cremation traditions within smaller geographical regions (or archaeological cul-
tural groups), as noted in Late Iron Age Southeastern Norway (Holck 2008, 106). This
burial type could be interpreted as a variation of the so-called ‘special burials’ (German:
‘Sonderbestattungen’; Veit 2013, with further references). In Central Germany, non-
normative burials are typically associated with inhumation remains in settlement pits
(German: ‘zerrupftete Bestattungen’; Balfanz and Jarecki 2004) and have often been neg-
atively interpreted, particularly within the culture-historical framework, as expressions of
ritual, social, or violent contexts. However, this does not appear to be the case for the
burial from Markranstidt, as the deceased individual, at least from today’s perspective,
seems to have been treated with dignified respect. This might suggest that the transitional
ritual in the sense of A. van Gennep (1909), which was intended to guide the individual to
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the ancestral realm, was carried out with care (see below for further discussion). It is im-
portant to acknowledge, however, that applying contemporary understandings of ‘respect’
and ‘care’ to prehistoric ritual contexts is methodologically problematic and epistemologi-
cally fraught. Archaeological interpretation inevitably involves projecting present-day cul-
tural values and emotions onto past societies, risking anachronism, and must therefore be
approached with caution. For this reason, the indications presented herein regarding fu-
nerary rites, or rather, funeral customs, should be understood as an interpretative heuris-
tic grounded in the available evidence and hypotheses rather than as a specific direct cor-
relation to modern emotional attitudes.

Experimental studies have shown that, following the collapse of the pyre during ongo-
ing combustion, the burnt skeleton generally retains its original anatomical position, de-
spite the typical shrinkage of muscles, tendons, and ligaments and the resulting ‘pugilistic
posture’ — the position in which the body, after exposure to heat, adopts a fist-clenched,
arms-flexed stance (McKinley 2015; Piontek 1976; Symes et al. 2015). In the postliminal
phase, this allows for the collection of bones from the pyre in an intentional order and their
placement in a deliberate, structured arrangement in the urn, as determined in
Markranstadt, reflecting both ritual intentionality and practical considerations. According
to the description in the Iliad (XXIII, 232-241), the funeral pyre on which Patroclus’ body
was cremated was extinguished with wine the following day, after which the remains of the
hero of the battle with the Trojans were collected and placed into an urn. Experimental
studies on the cremation process demonstrate that the funeral pyre remains hot for sev-
eral hours (Leinweber 2002, 168; Wahl 1981, 275), and pouring liquid onto it not only
lowers the temperature but also facilitates the differentiation of burned bones from ashes
(Pany-Kucera et al. 2013, 209). The extremely low number of charcoal fragments in the
urn and absence of an ash layer on the bone surfaces suggest that the combusted remains
may have been cleaned — possibly even washed — prior to deposition in the urn. Similar
observations have been reported from many other Late Bronze Age cemeteries (cf., Ha-
luszko et al. 2015; Korczyniska et al. 2018; Wolska et al. 2024). Additionally, the low de-
gree of fragmentation observed in Markranstiddt indicates that the pyre was at least par-
tially cooled prior to being doused with liquid (cf., Gramsch 2010, 152; Wahl 1981, 276).

In the Markranstadt burial, skull bones and cervical vertebrae appear to have been
deposited in the upper parts of the burial, which may reflect the sequence of post-crema-
tion bone sorting. The central placement of scapular fragments could reflect their sym-
bolic role. The conspicuous positioning of skull bones in Late Bronze Age cemeteries across
Central Europe has been repeatedly documented through modern, stratified anthropo-
logical studies. For instance, in late Lusatian Culture cemeteries in Brandenburg (e.g.,
Cottbus Alvensleben-Kaserne; Gramsch and GroSkopf 2005), Greater Poland (e.g., Wtorek;
Hatuszko et al. 2022), Silesia (e.g., Rolantowice; Haluszko et al. 2015), and the Swieto-
krzyskie Voivodeship (e.g., Podlesie 5; Jaskulska 2018), skull fragments are predominant-
ly found in the upper layers of urn deposits. Similarly, in the non-urn cremation grave
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from the biritual Lusatian Culture cemetery at Opatoéw, Lesser Poland, cremated skull
fragments of a child in the Infans I age group were placed in the northern part of the bur-
ial pit, with all remains deposited in anatomical order (Szczepanek and Jarosz 2013, 38,
47). The deposition of skull bones as the final element is generally interpreted as evidence
of a deliberate ritual act, suggesting an ‘anthropomorphisation’ of the urn and the sym-
bolic ‘reintegration’ of the deceased into society (Gramsch 2010).

In the urn from Markranstidt, certain bones show bilateral symmetry in their place-
ment, including both femora, tibiae, and fibulae. Long bones of the lower limbs tended to
be placed vertically, whereas upper limb bones were arranged horizontally, perhaps due to
their morphology. On the contrary, the spatial division of proximal and distal epiphyses of
the upper limbs might be interpreted as part of a ritualised deposition sequence beyond
the anthropological order. Similar observations were made from a few burials from Cott-
bus Alvensleben-Kaserne. At this cemetery, a particular arrangement of bones could oc-
casionally be observed, such as long bones laid parallel to one another or joint heads
aligned with opposite sides of the urn or placed parallel to each other (Gramsch and
GroBkopf 2005, 85). Also, at the Early Iron Age cemeteries in Zapcen, Klukowo, and Lip-
nica in Pomerania, F. Roznowski (1995) described several bone-deposition patterns, one
of which illustrated the deposition of larger bones at the bottom of the urn.

Altogether, these observations suggest a deliberate and meaningful process of selecting
and placing cremated remains, rather than random deposition. However, due to the scar-
city of comparative material, it remains unclear whether this pattern represents an indi-
vidual, isolated act or a recurring practice within a broader cultural or regional funerary
tradition. Notably, the urn from Markranstadt displays strong stylistic affinities with the
late Lusatian Culture of Middle Saxony. However, the absence of accompanying vessels is
atypical for the burial customs of that period and region, which are generally characterised
by more complex graves. Conversely, the presence of large stones aligns more closely with
the funerary practices of western groups, such as the Saalemiindung group in Saxony-
Anhalt. Meanwhile, the size and arrangement of cremated bone deposits bear resemblance
to customs commonly observed in numerous Early Iron Age cemeteries. Consequently, the
Markranstadt grave appears to embody influences from multiple funeral traditions of the
surrounding regions.

CONCLUSION

The cremation burial from Markranstadt provides a highly significant and complex
case within the archaeological context of the Late Bronze Age and Early Iron Age in North-
western Saxony. The stone arrangement, potentially indicating the presence of a former
barrow or other grave constructions that have since eroded or been destroyed, together
with the burial’s spatial situation, raises questions about the broader context of the grave,
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which may in fact be part of a larger, yet undiscovered, cemetery. Based on osteological
analysis, archaeological and taphonomic observations, several key aspects emerge that of-
fer valuable insights into burial customs and the social context surrounding the deceased
individual.

The biological age estimation of the deceased placed it between 30 and 40 years of age
at the time of death, along with the reconstructed relatively high stature. The absence of
pathological changes further supports the notion of a probably healthy person, though the
distinctiveness of the burial may reflect a special status or role within the community.

One of the most striking features of this burial is the low degree of fragmentation in the
cremated remains and their spatial arrangement in the urn. This trait sets the Markran-
stadt burial apart from most other Late Bronze Age graves, despite the typochronological
assignment of the urn to the Late Bronze Age context. The relatively large size of the bone
fragments is observed at many Early Iron Age cemeteries. This suggests that Grave 1 may
represent a transitional funerary tradition in which cremated remains were deposited
within an urn resembling late Lusatian Culture style, while the combusted remains them-
selves were already being treated in an Early Iron Age manner, though a highly structured
and intentional process.

In that sense, the burial at Markranstédt provides significant evidence of the complex-
ity of funerary practices during the transition from the Late Bronze Age to the Early Iron
Age. It could illustrate the symbolic transformation of the deceased into an ancestor, as
described by van Gennep’s concept of Les Rites de Passage (1909). The deliberate selec-
tion and arrangement of bones, along with the broader stylistic context of the grave ves-
sels, suggest that the burial of this possibly male individual from Markranstadt was part of
aritualised act aimed at ensuring a successful passage into the ancestral realm and further
enhancing cohesion of the local community. In this regard, the present study contributes
to a deeper understanding of at least one funerary practice in Northwestern Saxony in the
Late Bronze Age / Early Iron Age. It highlights the region’s cultural or group-specific di-
versity during this transitional period.

Acknowledgements

The author gratefully acknowledges Dr. Regina Smolnik and Dr. Harald Stauble for
granting access to the materials deposited at the Landesamt fiir Archiologie Sachsen. Sin-
cere thanks are also extended to Sven Kretzschmar and Peter Rudolf for their work in
preparing the block recovery and for their fruitful collaboration. Further gratitude is ex-
pressed to Dr. Christoph Herbig for the taxonomic identification of the archaeobotanical
macroremains and to Dr. hab. Magdalena Moskal-del Hoyo for her assistance with the
identification of the charcoal remains. Special thanks go to Dr. hab. Anita Szczepanek
(Prof. PAS) for her help with the identification of the skeletal remains and for proofreading
the manuscript. The author also thanks Dr. Kathrin Balfanz for granting access to the
documentation of the urn burial from GroBlehna. Finally, the author wishes to thank the



46 Marta Korczynska-Cappenberg

anonymous reviewers for their valuable comments and constructive suggestions, which
significantly improved this work.

References

Baas W. M. and Jantz R. L. 2004. Cremation weights in East Tennessee. Journal of Forensic Sciences
49, 901-904.

Balfanz K. and Jarecki H. 2004. Jung- und spétbronzezeitliche Sonderbestattungen in Mitteldeutsch-
land. Quellen und Forschungen, Jahresschrift fiir Mitteldeutsche Vorgeschichte 88, 339-377.
Bemman J. and Wesely-Arents E. M. 2005. Liebersee. Ein polykultureller Bestattungsplatz an der
sdchsischen Elbe, Band 5 (= Verdffentlichungen des Landesamtes fiir Archdologie mit Landes-

museum fiir Vorgeschichte 48). Dresden: Landesamt fiir Archiologie Sachsen.

Bradtmiller B. and Buikstra J. E. 1984. Effects of burning on human bone microstructure: A prelimi-
nary study. Journal of Forensic Sciences 29, 535-540.

Brandt J. 2001. Jastorf und Laténe: kultureller Austausch und seine Auswirkungen auf soziopoliti-
sche Entwicklungen in der vorrémischen Eisenzeit. Rahden/Westf.: Verlag Marie Leidorf.

Buck W. 1979. Die Billendorfer Gruppe. Teil 2, Text (= Verdffentlichungen des Museums fiir Ur- u.
Friihgeschichte Potsdam 13). Berlin: Deutscher Verlag der Wissenschaften.

Buck W. 1989. Zur chronologischen Gliederung der Lausitzer Gruppe (= Verdffentlichungen des
Museums fiir Ur- u. Frithgeschichte Potsdam 23). Berlin: Deutscher Verlag der Wissenschaften,
75-95.

Buikstra J. and Swegle M. 1989. Bone modification due to burning: Experimental evidence. Bone
modification. Orono, M.E.: Centre for the study of the first Americans, 247-258.

Cavazzuti C., Bresadola B., d’'Innocenzo C., Interlando S. and Sperduti A. 2019. Towards a new osteo-
metric method for sexing ancient, cremated human remains. Analysis of Late Bronze Age and
Iron Age samples from Italy with gendered grave goods. PLOS ONE 14/1, €0209423. https://doi.
org/10.1371/journal.pone.0209423.

Chirachariyavej T., Amnueypol C., Sanggarnjanavanich S. and Tiensuwan M. 2006. The relationship
between bone and ash weight to age, body weight and body length of Thai adults after cremation.
Journal of the Medical Association of Thailand 89, 1940-1945.

Coblenz W. 1985. Friiheisenzeitliche Grdberfelder auf Dresdner Flur 96 Seiten mit zahlreichen Ab-
bildungen (= Kleine Schriften des Landesmuseums fiir Vorgeschichte Dresden 5). Dresden: Lan-
desamt fiir Archdologie Sachsen.

Van Deest T. L., Murhad T. A. and Bartelink E. J. 2011. A Re-examination of Cremains Weight: Sex
and Age Variation in a Northern California Sample. Journal of Forensic Sciences 56, 344-349.

Dokladal M. 1970. Ergebnisse experimenteller Verbrennungen zur Feststellung von Form- und Gros-
senverdnderungen von Menschenknochen unter dem Einfluss von hohen Temperaturen. Anthro-
pologie 8, 3-17.

Dohlert-Albani N. 2025. Die eisenzeitliche Besiedlung im Siidraum von Leipzig (= Verdffentlichungen

des Landesamtes fiir Archdologie Sachsen 82). Dresden: Landesamt fiir Archiologie Sachsen.



Burial Customs and Cultural Change. A Case Study from Central Germany... 47

Drozd-Lipiniska A. 2022. Przepalone szczatki ludzkie. Opracowanie antropologiczne. In P. Fudzinski (ed.),
Miedzy Stupiq a Wierzycq. Cmentarzyska kultury pomorskiej z obszaru Kaszub i Kociewia.
Gdansk: Muzeum Archeologiczne w Gdarnsku, 107-149.

Ender P. 2003. Liebersee. Ein polykultureller Bestattungsplatz an der sdchsischen Elbe, Band 4
(= Verdffentlichungen des Landesamtes fiir Archdologie mit Landesmuseum fiir Vorgeschichte 41).
Dresden: Landesamt fiir Archdologie Sachsen.

Ender W. 2009. Der polykulturelle Bestattungsplatz von Liebersee in Sachsen — ein ‘Werkstatt-
bericht’. In W. Budesheim and H. Keiling (eds), Die Jastorfkultur. Forschungsstand und kultur-
historische Probleme der vorromischen Eisenzeit (= Beitrdge fiir Wissenschaft und Kultur 9).
Wentorf bei Hamburg: Freie Lauenburgische Akademie fiir Wissenschaft und Kultur, 153-178.

Fairgrieve S. I. 2008. Forensic cremation. Recovery and analysis. Boca Raton: CRC Press.

Van Gennep A. 2005. Ubergangsriten. Les rites de passage. Translated by Klaus Schomburg and
Sylvia M. Schomburg-Scherff. Weinheim: Verlag Capus (Original work published 1909).

Gongalves D. 2011. Cremains. The value of quantitative analysis for the bioanthropological research
of burned human skeletal remains. Dissertation — University of Coimbra.

Gongalves D., Thompson T. J. U. and Cunha E. 2013. Osteometric sex determination of burned hu-
man skeletal remains. Journal of Forensic Legal Medicine 20, 906-911.

Gongalves D., Vassalo A. R., Makhoul C., Piga G., Mamede A. P., Parker S. F., Ferreira M. T., Cunha E.,
Marques M. P. M. and Batista de Carvalho L. A. E. 2020. Chemosteometric regression models of
heat exposed human bones to determine their pre-burnt metric dimensions. American Journal of
Physical Anthropology 173/4, 734-747.

Gramsch A. 2010. Ritual und Kommunikation friiheisenzeitlichen Grdberfeld Cottbus Alvensleben-
Kaserne (= Universitdtsforschungen zur prdhistorischen Archdologie 181). Bonn: Verlag Dr. Ru-
dolf Habelt.

Gramsch A. and GroBkopf B. 2005. Altersklassen und Geschlechterdifferenz — ‘Making the Diffe-
rence’ in der Genderarch#ologie. In J. E. Fries and J. K. Koch (eds), Ausgegraben zwischen
Materialclustern und Zeitscheiben. Perspektiven zur archdologischen Geschlechterforschung
(= Frauen — Forschung — Archdologie 6). Miinster: Waxmann, 75-94.

Haluszko A., Kadej M., Gmyrek G. and Guzifiski M. 2022. Let‘s make a mess, maybe no one will no-
tice. The impact of bioturbation activity on the urn fill condition. PLOS ONE 17/9, e0274068.
https://doi.org/10.1371/journal.pone.0274068

Haluszko A., Krupski M. and Grzeskowiak M. 2015. Potencjal informacyjny tomografii komputero-
wej, mikromorfologii i chromatografii gazowej w badaniach poch6wkéw cialopalnych na przykla-
dzie materialow ze stan. Rolantowice 2. Silesia Antiqua 50, 61-75.

Hellstrom K. 2005. Das mehrperiodige Grdberfeld von Altlommatzsch bei Meiffen — Bronze- und
friihe Eisenzeit (= Veroffentlichungen des Landesamtes fiir Archdologie mit Landesmuseum fiir
Vorgeschichte 45). Dresden: Landesamt fiir Archéologie Sachsen.

Henneberg M. 1974. Problem ukladu anatomicznego w grobach popielnicowych. In H. Gizynska (ed.),
Metody, wyniki i konsekwencje badar kosci z grobéw ciatopalnych: materialy z sesji naukowej

w dniu 25 111 1972 roku. Poznan: Uniwersytet im. Adama Mickiewicza, 117-123.



48 Marta Korczynska-Cappenberg

Herrmann B. 1976. Experimentelle und theoretische Beitrdge zur Leichenbranduntersuchung. Homo 27,
114-118.

Herrmann B., Gruppe G., Hummel S., Piepenbrink H. and Schutkowski H. 1990. Prdhistorische An-
thropologie. Leitfaden der Feld- und Labormethoden. Berlin: Springer Verlag.

Heynowski R. 2007. Ein Griberfeld der frithen vorromischen Eisenzeit bei Zwenkau, Lkr. Leipziger
Land. Arbeits- und Forschungsberichte zur sdchsischen Bodendenkmalpflege 48-49 (2006-
2007), 105-237.

Heynowski R. 2010. Frithe vorromische Eisenzeit. In R. Heynowski and R. ReiB (eds), Atlas zur
Geschichte und Landeskunde von Sachsen. Beiheft zur Karte B I 1,1-1,5, Ur- und Friithgeschichte
Sachsens. Leipzig-Dresden: Sachsische Akademie der Wissenschaften zu Leipzig, Staatsbetrieb
Geobasisinformation und Vermessung Sachsen, 102-109.

Hiller J. C., Thompson T. J. U., Evison M. P., Chamberlain A. T. and Wess T. J. 2003. Bone mineral
change during experimental heating: An X-ray scattering investigation. Biomaterials 24, 5091-
5097.

Holck P. 2008. Cremated bones. A medical-anthropological study of an archaeological material on
cremation burials. Oslo: Anatomical Institute, University of Oslo (reprint of the third revised edi-
tion).

Hummel S. and Schutkowski H. 1986. Das Verhalten von Knochengewebe unter dem Einfluss héherer
Temperaturen, Bedeutungen fiir die Leichenbranddiagnose. Zeitschrift fiir Morphologische An-
thropologie 77, 1-9.

Jaskulska D. 2018. Order in Chaos. Spatial analysis of cremated human remains in urn burials from
Podlesie, site 5, Ole$nica Commune, Swietokrzyskie voivodeship. Swiatowit 57, 57-69.

Kaiser J. and Manchus G. 2017. Die Billendorfer Kultur — eine egalitdre Gesellschaft? Geschlechts-
und altersbezogene Beigaben in den fritheisenzeitlichen Gribern von Niederkaina. In C. Keller
and K. Winger (eds), Frauen an der Macht? Neue interdisziplindre Ansdtze zur Frauen- und
Geschlechterforschung fiir die Eisenzeit Mitteleuropas (= Universitdtsforschungen zur prdhi-
storischen Archdologie 299). Bonn: Verlag Dr. Rudolf Habelt, 107-126.

Korczyhiska M., Borowski M., Cappenberg K., Szczepanek A. and Moskal-del Hoyo M. 2018. ‘Long
ago, far away...” — rytual pogrzebowy na cmentarzysku cialopalnym z péznej epoki brazu i weze-
snej epoki zelaza w Janowicach, st. 44 (AZP 106-65/103). Slgskie Sprawozdania Archeologiczne
60/1, 139-182.

Kretzschmar S. and Korczynska-Cappenberg M. 2024. Ein unerwarteter Fundumstand nordlich von
Markranstidt. Die dreidimensionale Erfassung einer jiingstbronzezeitlichen/friiheisenzeitlichen
Urnenbestattung. Ausgrabungen in Sachsen 9, 154-167.

Leineweber R. 2002. Brandneu. Verbrennung auf dem Scheiterhaufen — oder — Studie tiber branddefor-
mierte Beigaben aus Brandgréabern der romischen Kaiserzeit Innergermaniens. In M. Fansa (ed.), Ex-
perimentelle Archdologie in Europa 1. Bilanz 2002 (= Experimentelle Archdologie in Europa 1).
Oldenburg: Isensee Verlag, 159-171.

Malinowski A. and Porawski R. 1969. Identifikationsméglichkeiten menschlicher Brandknochen mit

besonderer Beriicksichtigung ihres Gewichts. Zacchia 5, 1-19.



Burial Customs and Cultural Change. A Case Study from Central Germany... 49

Mall G., Hubig M., Buttner A., Kuznik J., Penning R. and Graw M. 2001. Sex determination and esti-
mation of stature from the long bones of the arm. Forensic Science International 117, 23-30.
McKinley J. 1993. Bone fragment size and weights of bone from British cremations and the implica-
tions for the interpretation of archaeological cremations. International Journal of Osteoarchaeo-

logy 3, 283-287.

Meller H. ed. 2015. Glutgeboren. Mittelbronzezeit bis Eisenzeit (= Begleitheft zur Dauerausstellung
im Landesmu. Vorgesch. Halle 5). Halle (Saale): Landesmuseum fiir Vorgeschichte Halle.

Miiller R. 1993. Das Graberfeld von Trotha und die ‘hallesche Kultur der frithen Eisenzeit’. In Die
dltere Eisenzeit im Mittelgebirgsraum. Internationale Arbeitstagung in Allrode/Harz vom
2.-5.11.1992 (= Bericht RGK 74). Frankfurt am Main: Romisch-Germanische Kommission, 413-
443.

Nebelsick L. 2007. Trunk und Transzendenz: Trinkgeschirr im Grab zwischen der frithen Urnenfel-
der- und spiten Hallstattzeit im Karpatenbecken. In C. Becker, B. Hénsel, Metzner-C. Nebelsick
and M. L. Dunkelmann (eds), Chronos. Beitrdge zur prdhistorischen Archdologie zwischen
Nord- und Siidosteuropa. Festschrift fiir Bernhard Hdnsel. Rahden/Westf.: Verlag Marie Lei-
dorf, 373-387.

Nebelsick L. 2018. Opfer, Spende, Umtrunk und Schmaus — Geschirr und Nahrung in spatprahistori-
schen Grébern Mitteleuropas. In J. Beutmann, J. Kaiser, G. Manschus and S. Wolfram (eds), Tod
& Ritual. Kulturen von Abschied und Erinnerung. Begleitband zur gleichnamigen Sonderaus-
stellung im Staatlichen Museum fiir Archdologie Chemnitz. Dresden: Landesamt fiir Archéologie
Sachsen, 168-174.

Pankowska A., Spévackova P., Kadparova H. and Sneberger J. 2017. Taphonomy of Burnt Burials:
Spatial Analysis of Bone Fragments in Their Secondary Deposition. International Journal of
Osteoarchaeology 27, 143-154.

Pany-Kucera D., Berner M., Binder M., Kucera M., Marschler M., Penkner A., Reschreiter H. and
Schmitzberger M. 2013. Experimentelle Kremationen — ein Beitrag zum besseren Verstdndnis
anthropologischer und archéologischer Funde und Befunde. In S. Flohr (ed.), Beitrdge zur Ar-
chdozoologie und Prdhistorischen Anthropologie 9. Langenweissbach: Beier & Beran. Archiolo-
gische Fachliteratur, 203-216.

Peschel K. 1990. Die Billendorfer Kultur westlich der Elbe (= Verdffentlichungen des Landesmuseums
fiir Vorgeschichte 21). Berlin: Landesamt fiir Archéologie mit Landesmuseum fiir Vorgeschichte.

Piontek J. 1996. Biologia populacji pradziejowych. Zarys metodyczny. Poznah: Wydawnictwo
Naukowe Uniwersytetu im. Adama Mickiewicza w Poznaniu.

Piontek J. 2007. Metodyka antropologicznych badan materiatéw kostnych z grobéw cialopalnych. In
L. Bakalarska (ed.), Materiaty z konferencji konserwatorstwa archeologicznego zorganizowa-
nych przez Osrodek Ochrony Dziedzictwa Archeologicznego. Warszawa: Krajowy O$rodek Ba-
dan i Dokumentacji Zabytkéw, 56-73.

Przybyla M. S. and Dziegielewski K. eds 2024. Inheritance, Social Networks, Adaptation. Bronze and
Early Iron Age Societies in western Malopolska. Turnhout, Krakéw: Brespols & Profil-Archeo
Publishing House.



50 Marta Korczynska-Cappenberg

Rosing F. W. 1977. Methoden und Aussagemdglichkeiten der anthropologischen Leichenbrandbear-
beitung (= Archdologie und Naturwissenschaften 1). Mainz/Bonn: Rémisch-Germanisches Zen-
tralmuseum, Forschungsinstitut fiir Vor- und Friihgeschichte, 53-84.

Roznowski F. 1995. Kilka uwag o obrzadku pogrzebowym ludno$ci kultury pomorskiej w $wietle ba-
dan antropologicznych. In T. Wegrzynowicz (ed.), Kultura pomorska i kultura grobéw kloszo-
wych: razem czy osobno? Materialy z konferencji w dniach 24-26 listopada 1993. Warszawa:
Panstwowe Muzeum Archeologiczne, 265-269.

SchmalfuB G. 2015/2016. Die Befunde der Mittel- und Spatbronzezeit in den Gemarkungen Battau-
ne, Mockrehna und Doberschiitz, Lkr. Nordsachsen, unter besonderer Beriicksichtigung des
jiingstbronzezeitlichen Griberfeldes Battaune. Arbeits- und Forschungsberichte zur sdchsischen
Bodendenkmalpflege 57/58, 59-164.

Schmalful G., Fischer B., Herbig C., Korczynska-Cappenberg M., Tinapp C. and Wagner C. in prep.
Die Ausgrabungen 2022—2024 im Kaolintagebau Schleben-Crellenhain. Archdologie in Sachsen
10.

Symes S. A., Rainwater C. W., Chapman E. N., Gipson D. R. and Piper A. L. 2015. Patterned thermal
destruction in a forensic setting. In C. W. Schmidt and S. A. Symes (eds), The analysis of burned
human remains. Amsterdam: Academic Press, 2nd ed., 17-59.

Szczepanek A. and Jarosz P. 2013. The biritual cemetery of the Bronze Age from Opatow site 1,
Klobuck distr., Slaskie voiv. — the study of the funeral customs. Analecta Archaeologica Resso-
viensia 8, 25-48.

Tiedtke V. and Storch S. 2019. Searching for the burying communitas in the Late Bronze Age Urnfield
at Miillrose (East Brandenburg). In D. LoZnjak-Dizdar and M. Dizdar (eds), Late Bronze Age
mortuary practices and society in the Carpathian Basin — Proceedings of the International Con-
ference in Zagreb February 9-10, 2017 (= Zbornik Instituta za Arheologiju Serta Instituti Ar-
chaeologici 11). Zagreb: Institut za arheologiju, 54-85.

Trotter M. 1970. Estimation of stature from intact long bones. In T. D. Stewart (ed.), Personal identi-
fication in mass disasters. Washington, DC: Smithsonian Institution Press, 71-83.

Wagner K. 1992. Studien {iber Siedlungsprozesse im Mittelelbe-Saale-Gebiet wiahrend der Jung- und
Spéatbronzezeit. Jahresschrift fiir Mitteldeutsche Vorgeschichte 75, 137-253.

Wahl J. 1981. Beobachtungen zur Verbrennung menschlicher Leichname. Uber die Vergleichbarkeit
moderner Kremationen mit prahistorischen Leichenbrianden. Archdologisches Korrespondenz-
blatt 11, 271-279.

Warren M. W. and Maples W. R. 1997. The anthropometry of contemporary commercial cremation.
Journal of Forensic Sciences 42, 417-423.

Wolska B., Gongalves D., Dudek M., Krupski M., Marjak J. and Belka Z. 2024. Being ‘elite’ among
Goths: Multi-proxy analysis of a Roman period cremation princely grave from Czarnéwko
(Pomerania, North Poland). Archaeological Anthropology Sciences 16, 67. https://doi.org/
10.1007/512520-024-01975-W.

Wolska B. 2021. Uwagi na temat masy ko$ci w popielnicowych grobach ludnoéci kultury pomorskiej,

jastorfskiej i oksywskiej na Pomorzu. In A. Michalowski, M. Brzostowicz, M. Kaczmarek and



Burial Customs and Cultural Change. A Case Study from Central Germany... 51

A. Strobin (eds), Ze $wiata dawnych barbarzyncéw. Studia pradziejowe i wczesnodziejowe.
Ksiega dedykowana Profesorowi Henrykowi Machajewskiemu z okazji 70. urodzin i 50 lat pracy
archeologicznej (= Seria Archeologia 60). Poznan: Wydawnictwo Naukowe UAM, 163-179.

Veit U. 2013. Sonderbestattungen: Voriiberlegungen zu einem integrierten Ansatz ihrer Erforschung.
In N. Miiller-Scheessel (ed.), Irreguldre Bestattungen in der Urgeschichte: Norm, Ritual,
Strafe...? Akten der Internationalen Tagung in Frankfurt a. M. vom 3. bis 5. Februar 2012 (= Kol-
loquien zur Vor- und Frithgeschichte 19). Bonn: Dr. Rudolf Habelt, 11-24.






