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Archacological data from the Bronze Age and Pre-Roman Iron Age reveal significant cultural
changes in the East Baltic Region, often linked to influences from other parts of Europe. Whether
immigration played a major role in these transformations, remains under debate. This paper presents
the first strontium isotope measurements (*’Sr/**Sr) from 25 human samples (cremations) recovered
at the Egliskiai barrow cemetery in western Lithuania. The site belongs to the Western Baltic Barrow
culture and dates to the Late Bronze — Pre-Roman Iron Age (circa 800-50 BC). Artefacts typology and
distribution at Egliskiai cemetery differ from other barrow sites in the East Baltic Region, suggesting
long distance trade or at least some of the buried individuals being of non-local origin. The aim of
this research is to determine whether individuals buried in mounds represent the local population
or migrants, using bioarchacological evidence. To establish an environmental baseline, we created
a strontium isoscape based on 51 modern plant samples collected at 17 sites within a 25km radius
around Egliskiai. This approach enables not only the assessment of the locality of individuals, but
also it brings new insights into the landscape use and possible settlement patterns of the Western
Baltic Barrow culture. Strontium isotope ratios (¥’Sr/**Sr) and concentrations ([Sr]) from cremated
individuals show variations between barrow mounds, indicating differences in landscape use between
the Late Bronze Age and Pre-Roman Iron Age groups at Egliskiai.

1. Introduction

occurred thousands of years later than in Central Europe
(Motuzaité Matuzeviciiité et al., 2018). Indeed, the earliest

The Bronze Age in Europe witnessed significant social and
economic changes. The onset of horse domestication (Librado
et al., 2024) and the demand for metal ore prompted long-
distance human mobility (Kristiansen and Larsson, 2006). In
addition, severe droughts caused by 4.2 and 3.2 ka events
might have prompted human migration, increasingly complex
interactions, and new socio-environmental processes (Weiss
et al., 1993; Weinelt et al., 2021). The Bronze Age in Europe
is also characterised by the widespread phenomenon of
transitioning from inhumation to cremation burial practices,
and the East Baltic Region is no exception (Serensen and
Rebay-Salisbury, 2023). The Early Metal Period in this
region is marked not only by significant changes in burial
customs, but also by the beginning of agriculture, which

*Corresponding author. E-mail: lijana.muradian@jistorija.lt

evidence of crop cultivation found in the area dates back to
1400 BC (Grikpedis and Motuzaite Matuzeviciute, 2018).
However, the issues of how and why agriculture arrived so
late and whether this was linked with new human migration
remains unclear due to the absence of inhumation burials.
The cremation custom emerged in the East Baltic Region
around 1700-1500 BC, but it spread and became the main
burial tradition only in the Late Bronze Age (Muradian,
2024). Moreover, at a similar time, barrows became the
predominant place for cremated human remains to be buried
in certain areas of this region. These changes could have been
determined by various external influences and the internal
development of communities. In Lithuania, strontium
isotope (¥’Sr/*Sr) studies have mainly been carried out on
individuals from the Stone Age and the 1% millennium AD,
while only four individuals (only inhumations) from the Late
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Bronze Age have been analysed so far (Piliciauskas et al.,
2021a; Pili¢iauskiené et al., 2022; Kurila and Pili¢iauskiené,
2025; Kurila et al., 2025). The majority of Bronze Age and
Pre-Roman Iron Age burial sites in Lithuania contain only
cremations and until recently had lesser possibilities in
contextualising them due to the limited number of reliable
methods available.

Isotopic and genetic research conducted from just
a handful of non-cremated individuals recovered from the
Late Bronze Age site of Turlojiské in southern Lithuania
suggests that two individuals may be of non-local origin,
while data from the other two individuals overlap with
bioavailable Sr values in the surrounding area (Pili¢iauskas
et al., 2022). Moreover, geneticists have identified that
the individuals from Turlojiske likely represent the inflow
of a new population from Central Europe at the end of the

Bronze Age, during the middle Bronze Age of the Trzciniec
culture (Chylenski et al, 2023). The human remains
discovered in Turlojiské (some with indications of trauma;
Jankauskas, 2012) were found disarticulated and scattered
in a bog. This wetland context implies special status, as this
is an atypical feature of burial practices in the East Baltic
Region (Merkevicius, 2012; Motuzait¢e Matuzeviciute,
2025). This site demonstrates the complexity of Bronze Age
populations in this region and raises important questions
about whether comparable patterns can be observed at other
sites from this period.

However, no studies on human mobility have yet been
conducted on Bronze Age or Pre-Roman Iron Age cremated
individuals from Lithuania. In particular, the western part of
this country contains the largest amount of human remains
compared to other sites in the eastern part of this region.
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Figure 1. The location and situation plan of
N the Egliskiai barrow site.

[ Analysed barrows
[ Other barrows
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Thanks to new methodologies that have been developed for
measuring strontium isotopes in cremated materials (Harvig
et al., 2014; Snoeck et al., 2015; Snoeck et al., 2022), new
opportunities have emerged for exploring wider human
populations of the Bronze Age in the East Baltic region.
Strontium isotope (*’Sr/*¢Sr) analyses make it possible
to investigate mobility patterns and landscape use within
prehistoric communities. This is particularly important for
the analysis of periods in which cremation was the dominant
burial practice. The additional measurement of strontium
concentrations ([Sr]) provides further information on
geographical origin and diet (Montgomery, 2010; Dalle
etal.,2022).

The emergence of cremation and barrows in the Bronze
Age raises the question of whether this new form of burial
practice spread through large-scale migration or the diffusion
of ideas. Ancient DNA studies suggest that the Bronze Age
was characterised by large population migrations (Allentoft
et al., 2015). In Denmark, strontium isotope analyses have
been used to assess whether cremated individuals were local
or non-local (Reiter ef al., 2021), and further evidence shows
increased human mobility to diverse and distant regions from
the Early Bronze Age onwards (Frei et al., 2019).

The Egliskiai barrow cemetery represents the largest
accumulation of burials dated to the Late Bronze — Pre-
Roman Iron Age period found in Lithuania. In addition, it is
also one of the most intensively investigated archaeological
sites. Due to the fragmentary nature of the cremated
remains, previous researchers have traditionally focused
on the artefacts of the Egliskiai site (Grigalavi¢iené, 1979;
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Merkevicius, 2011). This long history of archaeological
excavation has allowed for the accumulation of large artefact
collections and the drawing of certain parallels with regions
of Europe, thus inferring possible long-distance mobility,
migration, or trade. However, such questions cannot be
resolved from artefacts alone. The available evidence
indicates that during the second part of the Late Bronze
Age, cremation was not merely spreading but had become
the dominant burial custom, with the Egliskiai site situated
within this chronological horizon. The aim of this article
is thus to provide an interpretation, based on the results of
8S1/%Sr and [Sr] research, on the possible mobility patterns
and landscape use of the individuals buried in Egligkiai,
which would help to analyse the question of the spread of
the cremation custom in this region along with explaining
population movement. In addition, this article seeks to
establish whether the groups buried in different barrows
represent a single local community, given the structural
variations observed in Western Baltic Barrow culture despite
the shared chronological framework.

2. The Study Region and the Eglidkiai Site

The Egligkiai barrow site is located in the Klaipéda district of
western Lithuania, near the confluence of the Akmena-Dané
and Saltupis rivers (Figure 1). Egliskiai represents one of
the largest Late Bronze Age — Pre-Roman Iron Age cemeteries
in western Lithuania belonging to the Western Baltic Barrow
culture. This culture initially represented a northern branch

Figure 2. Artefacts found in Egliskiai Barrows 2 and 3. A: Serial bracelet found in Barrow 2, burial 1; B: Pin with a ring-shaped head found in Barrow 2,
burial 1; C: A glass bead from Egliskiai Barrow 3; D: Decorative pin with a spiral head and a conical central part found in Barrow 3; E: Neck ring with
a hoof-shaped end found in Barrow 3, burial 5. F: Urn from Egliskiai Barrow 3. National museum of Lithuania (AR 636:2, 3, 25, 45, 50, 57).
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of the cremation custom that began with the Bronze Age
urnfield culture. The history of archaeological excavations
at Egliskiai begins at end of the 19" century (Bezzenberger,
1900; Gotze, 1914; Grigalaviciené, 1979; Jablonskis, 1982;
Kanarskas, 2006). During this period, detailed data was
collected on the burial practices and changes in the Late
Bronze Age and Pre-Roman Iron Age.

In Egliskiai, a total of eight barrows with cremations and
inhumations are known. Cremations represent the majority
(n=37) of the burials found in this barrow site, and only
a small number of inhumations (n=11) were found. This
article analyses ®’Sr/*Sr and [Sr] only from the cremated
material of Barrows 1, 2, 3, 5, 7, and 8, as the inhumated
bones are poorly preserved. Barrows 4 and 6 are not included
in the analysis as both were excavated at the very end of
the 19" century, and the bone material is not available
(Bezzenberger, 1900; Gotze, 1914).

Based on the construction of barrows and the burials
contained within them, they can be divided into three
main groups: 1) barrows with several burials, including
both cremations and inhumations (Barrows 1, 2, and 3);
2) barrows containing only several cremation burials
(Barrows 4, 5, and 6); and 3) barrows with single cremation
graves (Barrows 7 and 8).

Legend

Cremations
Analysed cremations

Inhumations

[ stones

0 1 2m

Barrow No 3

Barrows 1, 2, and 3 were located on the right bank of the
Saltupis River, in the north-western part of the cemetery.
The barrows were arranged side by side and their mounds
were connected. All these barrows featured stone circles
and stone structures in the central area. Barrow 3 contained
a total of 22 burials, 13 of which were cremations and
9 inhumations. Barrow 2 was located between Barrows 3
and | and a total of 8 cremations and 2 inhumations were
found within. Barrow 1 had been partly disturbed, and
only three cremations were found in its central area. Some
cremations were found in urns, others in pits, and they
were sometimes surrounded by stones. The grave goods
of the inhumations found in Barrows 2 and 3 consisted
of ornaments: a decorative pin with a spiral head and
a conical central part, a pin with a ring-shaped head,
a serial bracelet, a neck ring with a hoof-shaped end, etc.
(Figures 2 and 3).

Barrow 5 was located around 100 m south of Barrows 1-3.
The mound was surrounded by a single circle of stones
14-15 m in diameter (Figure 4). A gravel pit had been dug
on its edge, destroying the south-eastern part of the mound.
In total, seven cremations in urns were found, of which only
one grave, cremation 5, had a single grave good: a fragment
of a bronze ornament, probably a bracelet.

Barrow No 1

Figure 3. Egliskiai Barrows (1-3) with several cremation and inhumation graves. The drawing is based on data from archaeological research reports
(Danilaite 1970; Grigalaviciené 1974; 1975). Only those graves that appeared in the drawings within the archaeological finding reports are marked; other

graves, including some analysed in this paper, are not represented.
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Figure 4. Egliskiai Barrow 5 containing several cremation burials. The drawing is based on data from archaeological finding report (Grigalaviciené 1975).

Barrow 7 was located on the left bank of the Saltupis River.
It had a low mound of sand and was surrounded by three
stone circles (Figure 5). The inner area of the central circle
was paved with small stones. Only one cremation burial
without any grave goods was found in the pit in the central
part of the barrow.

Barrow 8 was situated close to Barrow 7. The height of
the mound was also lower than the barrows in the northern
side of this cemetery (Figure 5). The mound was surrounded
by two stone circles. As in Barrow 7, only one cremation was
found in the central part of the mound between the stones,
and this was accompanied by a few ceramic sherds.

The Egliskiai barrow cemetery demonstrates cultural
links with various parts of Europe. The oldest glass bead in
Lithuania, dating to 800-400 BC, was found in Barrow 3,
where it had become melted into and encrusted with bone
as part of a cremation (Figure 2C). Infrared (IR) spectral
analysis confirmed that it was made of clear blue glass
(silicates, cobalt sulphate), with remnants of organic
material (bones) on its surface. In Lithuania, only two
other sites have yielded glass beads from the Late Bronze
or Pre-Roman Iron Age. One comes from the Mijaugonys
settlement in the south-eastern part of the country, within
an archaeological layer radiocarbon-dated to the 8"—4h
centuries BC (Piliciauskas et al., 2021b), and the other

from Bajorai (eastern Lithuania), where glass beads were
associated with an inhumation radiocarbon-dated to the 6"
4t centuries BC (Vaitkevi€ius, 2012). The presence of glass
suggests connections with the Lusatian culture further south,
where glass beads occur in significantly greater numbers
during this period (Purowski, 2012, p.555). However, glass
beads found in the territory of the Lusatian culture were also
imported from the Alpine region or even from the northern
coast of Black Sea (Purowski et al, 2012, pp.144-166),
leaving open the question of how such rare artefacts reached
the East Baltic Region.

Moreover, an urn typical of the Sambia Peninsula was
found in Barrow 3, distinguished by its black, smooth, and
ornamented surface (Figure 2F). This vessel belongs to the
Burnished Pottery class, which is rare in archaeological
contexts of this period. Notably, no comparable urns in shape
or size have been discovered in Lithuania, whereas parallels
are known from the Sambia Peninsula, with some urns closely
resembling the example from Egliskiai (Hoffmann, 2000).
A very similar urn with “double eyebrow” ornamentation was
found in a Late Bronze — Pre-Roman Iron Age barrow at Grof3
Blumenau/Kremnevo (Kaliningrad, Russia) (Bezzenberger,
1914, Figures 13 and 112). Only a few sherds of such pottery
have been identified in western Lithuania compared to the
more common ceramic assemblages from sites of the same
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Figure 5. Egliskiai Barrows 7 and 8 with a single cremation pit in the centre of each mound. The drawings are based on archacological research reports

(Jablonskis, 1980; 1981).

period (Vengalis et al., 2020; Urbonaite-Ube, 2022). Recent
studies suggest that Burnished Pottery in Lithuania is unique
in its manufacturing techniques; however, mineralogical and
chemical analyses indicate that it was produced using local
resources (Valancius et al., 2024).

The graves at the Egliskiai barrow cemetery contained
53 metal grave goods — the highest number of metal artefacts
recorded in any Bronze or Pre-Roman Iron Age cemetery in
Lithuania (Merkevicius, 2011). A greater number of artefacts
were deposited in inhumation graves at the same Eglikiai
barrows, although some were also found in cremations
(Figure 2). All bronze artefacts were imported, as no non-
ferrous metal ores are known in the East Baltic Region.
The concentration of metal artefacts within the Western
Baltic Barrow culture (to which Egliskiai belongs) is
notably higher than in neighbouring regions (Luchtanas and
Sidrys, 1999, pp.20-28), reflecting intensive connections
with broader European and Scandinavian regions through
which metals reached the area (Civilyté, 2014; Podénas,
2024). Toward the end of the period, the first iron artefacts
appeared (Grigalaviciene, 1995; Brazaitis, 2005), although
debate continues as to whether these were locally produced.

Online First

Of particular interest are two iron brooches discovered
in cremation grave 7 of Barrow 3 (Grigalaviciene, 1995,
p-189). The parallels of this type of brooch are found in the
Sambia Peninsula (Kaliningrad region), North Poland and
further south (Engel, 1935; Dziggielewski, 2017, pp.299—
300, Figure 2).

Beyond the cemetery context, numerous bronze artefacts
have been discovered as single or multiple depositions
(hoards). In western Lithuania, within a 25km radius of
the Egliskiai barrow cemetery, such finds demonstrate
connections with archaeological cultures extending from the
Volga River region in the east to Central Europe and southern
Scandinavia (Civilyte, 2004; Civilyté, 2014; Chernik et al.,
2017; Muradian and Pranckeénaité, 2024).

Taken together, this archaeological evidence highlights
the importance of evaluating the scale of mobility from
the Late Bronze Age to the Pre-Roman Iron Age. This
is particularly significant when considering not only the
presence of unique artefacts at individual sites and their
surroundings, but also broader shifts in cultural traditions,
such as the adoption of cremation as the dominant funerary
practice.
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3. Material and methods

To create a bioavailable ¥’Sr/*Sr baseline for the region
(25km radius), modern plant samples were taken from
17 locations. These samples were used alongside five
additional modern plant samples previously published by
Pili¢iauskas ef al. (2022). Plants were selected in areas
away from anthropogenic influence (urban environments,
agriculture, roads) where possible, and at each sampling site
three plant samples were collected (grass, shrub, and tree)
following Snoeck et al. (2020).

Spatial analysis and predictive mapping were undertaken
in ESRI ArcGIS Pro 2.8.0 using the Spatial Analyst and
Geostatistical Analyst extensions. To identify geological
strontium contributions, plant ¥Sr/*Sr sampling sites were
spatially joined to a Quaternary Geology map (https:/www.
lgt.It/epaslaugos/elpaslauga.xhtml) M 1:200 000 from the
Lithuanian Geological Survey. To create a bioavailable Sr
isoscape for the region within a 25km radius, a domain
mapping approach was employed (Holt et al, 2021).
Although Lithuanian bedrock varies regionally, the surface
soils and sediments are largely derived from Quaternary
glacial and glaciofluvial deposits. These deposits are likely
to dominate the BASr across the country, leading to a diverse
range of ¥'Sr/*Sr across small distances which can be
disconnected from the bedrock geology. Domain mapping
canreflect these stepwise diverse differences in BASr, without
creating artificial gradients as contour mapping approaches
would. To create the domain map isoscape, the ¥’Sr/*Sr of
all sampling sites within each geological unit (Litologija/
Lithology category) from the Quaternary Geology map were
identified and the mean ¥’Sr/*¢Sr for that unit calculated using
the Summarize Within tool. To allow for an assessment of

the robustness of the isoscape, the standard deviation and
count of points for each sampled geological unit is provided
in the Figure 6.

In total, 25 samples (one sample per cremation deposit in
most cases, and two samples from Barrow 2 graves 7 and 8)
were selected for ¥Sr/*Sr isotope analysis from the cremations
found in Barrows 1, 2, 3, 5, 7, and 8 (Table 2). The samples
selected consisted of fully calcined skull or diaphysis fragments.
The samples weighed between 13.8 and 15.8 mg. The samples
were taken from the cremation burial assemblages kept at
the Faculty of Medicine of Vilnius University. The storage
location of the anthropological material found in Egliskiai
Barrows 4 and 6 before the Second World War is currently
unknown, and samples were thus not taken from these
barrows. It should be noted that the contextual information
of four cremations has not been preserved, so in some cases
it is not clear to which burial they once belonged. Overall,
contextual information is missing for three burials from
Barrow 3 and another sample from an unidentified Barrow (1,
2,3, or 5). The context of the remaining 21 cremation samples
has been preserved, and the assignment of the samples to
specific barrows and burials is clear.

To refine the chronology of the site, additional radiocarbon
dating (AMS '“C) was conducted by selecting additional
samples, but not the same which were used for *’Sr/*Srisotope
analysis (see Sabaux et al., 2024). The samples selected for
dating consisted of fully calcined skull or diaphysis fragments
that had been burned at high temperatures, showing white
colouration on both the interior and exterior surfaces.
Sample selection considered the location of the graves within
the barrow, the barrow’s structural features, and the results
of the strontium isotope analysis. Samples were selected
from Barrows 2, 3, 5, 7, and 8. In total, 8 samples from six
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cremations and one inhumation were taken. Unfortunately,
poor preservation limited the number of radiocarbon
samples available from inhumations. Radiocarbon dating
was performed at the Vilnius Radiocarbon Laboratory
at the Centre for Physical Sciences and Technology.
Conventional radiocarbon dates were calibrated using OxCal
4.4.4 software and the IntCall3 calibration curve (Reimer
et al., 2020). Calibrated dates were interpreted at a 95.4%
confidence interval. For statistical analysis, both previously
published data (Muradian, 2022) and the results obtained in
this study were used. Statistical comparison was carried out
using the Combine function in OxCal 4.4.4.

For both calcined bone and plants, strontium was extracted
and purified following the methods of Snoeck et al. (2015)
and Gerritzen ef al. (2024). For the cremated bone, the outer
surface was first mechanically cleaned using a diamond
tipped hand drill. Samples were then chemically cleaned
first with 3x MilliQ, then ~10mL 1M CH,COOH, then rinsed
again with MilliQ. After drying in a 50 °C oven, they were
powdered, ~15mg of powder weighed into a Teflon beaker
and attacked with 1 mL of 14 M HNO, For plants, a ~0.27g
sample was microwave digested in a Milestone UltraWAVE,
0.5mLH,0, added, and then evaporated to dryness. Strontium
for both bone and plant samples was extracted through
column chemistry using ion exchange resin (Eichrom Sr-spec
resin). ’Sr/%Sr and [Sr] were both measured on a Nu Plasma
3 MC-ICP Mass Spectrometer (PD017 from Nu Instruments,
Wrexham, UK) at the Archaeology, Environmental Changes
& Geo-Chemistry research group (Vrije Universiteit
Brussel). Strontium concentrations of bone samples were
obtained by comparing the *Sr voltage of each sample to
the *Sr voltage of a 300 ppb [Sr] solution of NIST SRM987.
A simple rule of three was then applied to obtain the [Sr]
of the samples with the precision and accuracy of the [Sr]
analyses validated against certified standards.

During this study, repeated measurements of NIST
SRM987 returned ¥Sr/*Sr=0.710248+0.000023 (2SD for
46 analyses), which is consistent with the mean value of
0.71025240.000013 (2SD for 88 analyses) obtained by TIMS
(Thermal Ionization Mass Spectrometry) instrumentation
(Weis et al., 2006). Measurements were normalised using
a standard bracketing method with a NIST SRM987 value
of ¥Sr/*Sr=0.710248 (Weis et al., 2006). Procedural blanks
were considered negligible (total Sr (V) of max 0.02 versus
9-10 V for analyses; i.e. = 0.2%). For each sample, the
S1/%Sr value is reported with a 2SE error (absolute error
value of the individual sample analysis — internal error).

Matrix matched standards for both cremated bone and
plants were processed and measured in the same manner
as samples. NIST SRM1400 bone ash returned an ¥Sr/*¢Sr
of 0.713112 £ 0.000039; 2SD; [Sr]=235 ppm+5% RSD;
n=32. This agrees with previously published values of
87Sr/%Sr=0.713120+0.000033 (2SD; n=6; Lazzerini et al.,
2021). NIST SRM 1515 apple leaves returned an ¥’Sr/*¢Sr
of 0.713955 + 0.000045 (2SD; n=12) and [Sr]=23+3%
RDS (»=12), which is similar to the reported value of
0.713957+0.000035 (2SD; n=233; Gerritzen et al., 2024).
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Statistical analyses were undertaken in R Studio. To
examine differences in ¥’Sr/*Sr and [Sr] between barrows,
the data was first tested for normality using a Shapiro-
Wilk test, then a Kruskal-Wallis test, and finally a pairwise
Wilcoxon rank sum test with the Benjamini-Hochberg
correction.

All ¥Sr/%Sr data are available as a dataset on the IsoArcH
database (https://isoarch.eu/) under a CC- BY 4.0 license
following the FAIR and CARE principles (Salesse et al.,
2018; Plomp et al., 2022). Dataset can be accessed here:
https://doi.org/10.48530/isoarch.2026.005 and https://doi.
org/10.48530/isoarch.2026.006

4. Results of radiocarbon dating — the site chronology

InLithuania, the period to which the Egliskiai barrow cemetery
belongs is known as the Early Metal Period and is divided
into three main phases: Early Bronze Age (1800/1700—
1100 BC), Late Bronze Age (1100-530/520 BC), and Pre-
Roman Iron Age (530/520 BC-10 AD).

The quantity of grave goods decreased from the Late
Bronze Age onwards, when cremation became the dominant
burial practice in this region. Cremation burials can be dated
more precisely using the radiocarbon method, as they contain
smaller amounts of grave goods compared to inhumation
burials, and some artefacts are not useful for dating (see
Table 3).

Eight samples from six cremation burials and one
inhumation burial were dated using the radiocarbon method
(see Table 1 and Figure 7). Calibration of the radiocarbon
dates placed the majority within the Hallstatt Plateau
(800—400 BC). Only two dates fall outside this range: one
from inhumation Grave 6 in Barrow 3 (360—160 cal BC) and
one from cremation Grave 17 in Barrow 3 (355-50 cal BC).

The Sequence and Boundary functions in OxCal 4.4.4
were used to determine the time frame of barrow use, by
assuming that the dated samples represent the earliest and
latest burials. The results indicate that the barrow site started
to be used between 989—-597 cal BC and ended between 348
cal BC-35 cal AD. The duration of barrow site use may
therefore have lasted from 264 to 630 years (Span function,
95.4% probability). It should be noted that, due to the Hallstatt
Plateau, the chronological ranges of the Egliskiai barrow
dates are relatively wide.

Despite this limitation, some dates suggest that the barrow
site may have been used for a longer period and certain
burials are slightly later in date. This is particularly evident
in Barrow 3. Although a few dates alone are insufficient
to demonstrate the long use of a site, other evidence, such
as the high number of individuals buried in Barrow 3 and
the typological data of artefacts and urns (Grigalavicieng,
1979), supports this interpretation.

Comparison of the radiocarbon dates in OxCal 4.4.4
and evaluation of the statistical reliability of their
overlap using the Combine function show that most
dates overlap statistically (Barrow 2, Grave 7; Barrow 5,
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Table 1. Radiocarbon dates of individuals from the Eglidkiai barrow site. Calibration produced in OxCal 4.4.4 (Reimer et al., 2020; Bronk Ramsey, 2009).

No Barrow (B), Sample type Lab code Date BP Cal BC (95.4%) Reference
Grave (G)
1. B2,G7 Cremated bone FTMC-CZ24-3 2469+31 765-421 cal BC Muradian 2022, pp.157-183
2. B2,G7 Cremated bone FTMC-NF71-2 2538+31 796546 cal BC This paper
3. B3,G5 Cremated bone FTMC-CZ24-2 2414+32 746400 cal BC Muradian 2022, pp.157-183
4. B3,G17  Cremated bone FTMC-NF71-3 2145+37 355-50 cal BC This paper
S. B3,G6 Bone (inhumation) FTMC-TH47-1 2186+29 366-160 cal BC This paper
6. B5,G3 Cremated bone FTMC-CZ24-1 2515+32 790-541 cal BC Muradian 2022, pp.157-183
7. B7,G1 Cremated bone FTMC-CZ24-6 2495+31 777-491 cal BC Muradian 2022, pp.157-183
8. B8, G1 Cremated bone FTMC-NF71-1 2535+30 795-546 cal BC This paper
20)
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Figure 7. C" calibrated dates, interpreted at a 95.4% confidence interval, produced in OxCal 4.4.4 (Reimer et al. 2020; Bronk Ramsey 2009).

Grave 3; Barrow 7, Grave 1; Barrow 8, Grave 1).
These results indicate that these barrows were in use
around 773-563 cal BC (Acomb=110.0%; An=31.6%).
Two dates obtained from the same burial in Barrow 2
allowed the chronological framework of this burial to be
refined, indicating that Grave 7 dates to 775-544 cal BC
(Acomb=83.5%; An=50.0%).

Barrows 7 and 8, located in the southern part of the site,
each contained only one cremation burial at the centre of
the mound. In contrast, the barrows in the northern part of
the site contained several burials (including cremations and
inhumations) in each barrow. Combining the dates from
Barrows 7 and 8 indicates that they were used between 777
and 548 cal BC (Acomb=106.7%; An=50.0%). Results
suggest that differently arranged barrows, those with one
central cremation and those with several burials in mounds
(Barrows 2, 3, and 5), may have been constructed during
the same period, according to the radiocarbon evidence.

5. Results of 87Sr/86Sr and [Sr| analysis and the BASr
baseline

The ¥Sr/*Sr results range from 0.7120 to 0.7153 for
the cremated individuals from the Egligkiai barrows (Table 2
and Figure 8). The strontium isotope results from some graves
in Barrow 2 and Barrow 3 are different, even though these
mounds were located next to each other. In Barrow 2, ¥Sr/*Sr
ranges from 0.7120 to 0.7145 (in six cremations these values
are even lower and range from 0.7120 to 0.7135), while
in Barrow 3 higher ¥Sr/*Sr values were obtained, ranging
from 0.7140 to 0.7152. The ¥’Sr/**Sr isotope values obtained
from Barrows 7 and 8 are also slightly different: 0.7153 and
0.7142, respectively. The values obtained from Barrow 5
range from 0.7143 to 0.7152. Comparing the ¥’Sr/*Sr for
each barrow, the Kruskal-Wallis test indicated a significant
difference (X?=11.503, df=5, p=0.042), but a follow-up
pairwise Wilcoxon test (adjusted for multiple comparisons)
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Table 2. ¥Sr/**Sr measurements of cremated human bones and anthropological analysis. For cremated remains, sex was determined using qualitative
indicators of skeletal sexual dimorphism. Age estimation was based on the best-preserved bone fragments, including the degree of cranial suture closure,
tooth root formation, epiphyseal fusion of long bones, and ossification of vertebral apophyseal rings (adult >20 years; subadult <20 years). In cases where
only a few fragments were available, age was recorded as “unknown”. The minimum number of individuals (MNI) was calculated by assessing the maximum
representation of identifiable anatomical elements. Anthropological analysis conducted by Justina Kozakaite.

Barrow (B), BB-LAB [Sr] . . Bone Urn Gave
No Context Grave(G) Code (ppm) Sr/%Sr 2SE MNI  Sex Age Weight (g) colour goods
i ? _
I. MILI_I1 B1,G3 CS025 59 0714533 0000011 1  — Unknown 35 White, 2

- cream
2. MIL1 2 B2,Gl CS003 70 0.713415 0.000010 1 —  Subadult? 154 Cream - -
3. MIL1 4 B2,G2  CS007 36 0.714493 0.000019 1 —  Unknown 9 Z?;tme’ B B
4. MIL1 3 B2,G2? (CS024 72 0.711967 0.000008 1 —  Unknown 25 Cream - -
MIL1 7 B2,G4? CS021 58  0.714889 0.000009 1 —  Unknown 43 Cream - -
6. MILI_1 B2,G5 CS004 48  0.714507 0.000028 1 - Adult? 234 \:;:;i’ - B
7. MIL1.S B2,G7  CS023 47 0.714325 0.000021 1 —  Subadult? 325 Cream - -
. MILL6 B2,G7 (CS022 86  0.712449 0.000018 1 —  Unknown 35 Cream - -
9. MIL1 10 B2,G8 CS014 72 0.712600 0.000015 1 —  Unknown 124 Cream - -
10. MIL1 9 B2,G8  CS020 55 0.713484 0.000007 1 - Adult? 89 \C)Zz:ri’ B B
11. MIL1 8 B2,G6  CS019 59 0.713535 0.000008 1 - Adult 437 Zgéﬁ’ a "
12. MIL1_12 B3 CSo017 60  0.714544 0.000008 1 - Adult? 326 Cream ? ?
13. MIL1 13 B3 CS016 44 0.714571 0.000019 1 —  Unknown 241 Cream ? ?
14. MIL1 14 B3 CS015 44 0.714796 0.000022 1 —  Unknown 281 Cream ? ?
15. MIL1_15 B3,G2  CS002 39 0.714956  0.000021 1 - Adult? 347 Cream - -
16. MIL1 16 B3,G5  CS005 49 0.715018 0.000024 1 —  Unknown 93 \g::;’ " B
17. MIL1_17 B3,G17 CS012 42 0.715210 0.000022 1 - Adult 931 Cream ? ?
White, ? ?

18. MIL1_18 B3,G27 (CS013 43 0.714018 0.000019 1 - Adult 700 cream
White, ? ?

19. MIL1 26 B1-3or5 (CS008 76 0.714959 0.000010 1 - Adult 614 cream
20. MIL1 20 BS5,G1 CS009 61  0.715197 0.000008 1 - Adult? 314 \CY?:;’ " -
Light - -

21. MIL1 21 BS5,G2  CS006 72 0.714262 0.000008 1 - Adult 137 grey,

cream
22. MIL1 22 BS5,G3 CS010 58  0.714435 0.000009 1 - Adult? 326 \C}Z::ri’ - B
23. MIL1 23 BS5,G6  CS018 75 0.714500 0.000008 1 —  Subadult 537 X?:;’ - a
24. MIL1_ 24 B7,G1 CSo11 45 0.715280 0.000023 1 - Adult 437 Zg:;’ - B
White, ? -

25. MIL1_25 BS8,G1 CS001 48  0.714161 0.000024 1 Male? Adult 450 cream

showed only an almost significant result for *’Sr/*Sr values  values, covering the whole spectrum (36-86 ppm),
between Barrows 2 and 3 (Wilcoxon rank sum test, Barrow  while those in Barrow 3 had lower [Sr] (39-60 ppm)
2 vs 3, p-value=0.069). However, the small sample size in  and those in Barrow 5 higher (58-75 ppm) [Sr] values.
each barrow group limits the statistical power of these tests. ~ No statistically significant differences between barrows

Strontium concentrations ([Sr]) range from 36 to 86 ppm. based on the strontium concentrations [Sr] were
The individuals in Barrow 2 show the largest range of observed.
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Figure 8. Strontium isotopic composition (*’Sr/*°Sr) and strontium concentration [Sr], in human samples. G — grave number.

The *’Sr/*Srrange of the modern plants was 0.7092—0.7177
(n = 51), and the additional previously published samples
ranged from 0.7085-0.7165 (n=5) (Piliciauskas et al,
2022) (Figure 9A). Within a 1 km radius of the site,
12 samples from four sampling sites returned a range of
8S1/%Sr=0.7092-0.7144. The site centre is located near
Barrow 4 (indicated in Figure 9C), and the sampling within
a lkm radius providing a baseline for the site was based
on known archaeological objects around this site, despite
their chronological boundaries, and the geological data.
Within a 5 km radius, the range of the sampled lithologies
largely fell within the 0.7141-0.7150 range, but there was
some spread within these geological units (Figure 9B and
Figure 10). The lowest ¥Sr/*Sr was found in clayey sand
and loam along the river channel, and the most radiogenic
8Sr/%6Sr (up to 0.7177) was found in silty sand, inland of
the site.

6. Discussion
The distinctive archaeological material of the Egliskiai

barrow cemetery has long raised questions concerning how
native are the individuals buried at the site. When compared

with established strontium isoscapes from plant samples,
the strontium isotope values obtained from the human
remains excavated here provide a basis for discussing
the mobility and landscape use of this prehistoric community.

Firstly, the *’Sr/*Sr isotope results were compared within
a 1 km radius of the site, where archaeological objects from
various periods are most densely distributed. A comparison
between human strontium isotope values and the baseline
within this territory reveals notable discrepancies: the values
derived from plant samples are lower than those obtained
from most human remains (Figure 11). Notably, some
individuals whose ¥’Sr/*Sr isotope ratios align more closely
with the plant baseline within 1 km originate from Barrow 2.

To answer the question of whether the individuals buried
at the Egligkiai barrow site were local, it is necessary to
define the size of the territory exploited by the community,
including the distance between the barrow cemetery and
the settlement, as well as the location of agricultural fields.
Data indicate that agriculture began only in the Bronze
Age (Grikpedis and Motuzaite Matuzeviciute, 2018), while
archaeological evidence from Late Bronze Age and Pre-
Roman Iron Age sites suggests the presence of permanent
fields in both western and eastern parts of Lithuania
(Minkevicius et al., 2023). In the immediate surroundings

Online First



IANSA 2026 e XVII/2 e  Online First

ClRILgH

Human Cremations in Egliskiai Population

Lijana Muradian, Christophe Snoeck, Hannah F. James, Giedré Motuzaité Matuzeviciité: Locals or Migrants? Isotope Analysis of Late Bronze — Pre-Roman Iron Age

of the Egliskiai barrow site, only a later hillfort (dated to the
end of I** millennium and the beginning of 2™ millennium
AD) has been identified, located approximately 500 m south
of Barrow 4 (Bliujiené, 2021, pp.67-76). No settlements
dated to the period from 8" to 1*' centuries BC have yet been
identified in the Egligkiai area, a situation that is not unique to
this microregion. Within the broader Western Baltic Barrow
culture, interpretations are frequently based solely on burial
monuments, as contemporaneous settlements located close
to cemeteries are rarely known (Hoffmann, 2000). One of
the few exceptions is Kurmaiciai, located approximately
8 km north of Egliskiai, where a hillfort and a barrow
cemetery lie about 1.5-2 km' apart on opposite sides of the
Akmena-Dané river (Muradian, 2024, pp.163—170). Since
both Kurmaiciai and Egliskiai share a similar chronological
span, it is reasonable to hypothesise that a comparable
spatial organisation may have been used by the Egliskiai
community. On this basis, a local exploitation zone with
a radius of approximately 1.5-2 km may be tentatively
assumed, with the barrow cemetery situated at the margin of
the inhabited and exploited landscape.

A comparison of ¥Sr/*Sr isotope ratios obtained from
human bones with the strontium baseline within this defined
territory (circa 2 km radius) indicates that, although some
differences are observed when a narrower 1 km radius is
applied, the isotopic values of the individuals are consistent
with the exploitation of food resources within this wider
area (2 km radius) (Figure 9B). On this basis, the individuals
buried in the Egliskiai barrows may be regarded as local,
despite individual variation in isotope values. The individual
differences in ¥Sr/*Sr isotope values could reflect different
patterns of resources used by some individuals.

The comparison of the results shows that the *'Sr/*Sr
isotope values obtained from some graves in Barrow 2 (1,
2, 6, 7, and 8 graves) stand out compared to other graves
in this mound, as well as other barrows. This barrow is
situated between Barrows 1 and 3, which are connected
by overlapping mounds and continuous stone circles (see
Figure 3), suggesting that they were constructed during the
same period. Graves 7 and 8 in Barrow 2 appear to represent
the earliest burials of this mound, found beneath the stone
structure constructed in the central part of the barrow (see
Table 3). Although no grave goods were found within
these graves, the stone structure of the graves do differ
from the other cremations within this barrow. Notably,
two different strontium isotope values were obtained from
cremation burial 7 of Barrow 2 (see Figure 8). As it is often
difficult to assess the minimum number of individuals in
cremations due to the high burning temperatures and extreme
bone fragmentation, the application of *Sr/*¢Sr analysis
provides an important means of identifying such cases
when sampling an element with a similar bone turnover
rate. In this case, two long bones with similar turnover rates

I A difference of up to 500 m in radius arises depending on whether
the distance to the barrow cemetery is measured from the central part of
the burial monument or from its outer edge.
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yielded distinct strontium isotope values, suggesting that
cremation grave 7 may represent more than one individual.
Despite the inability to identify the specific long bones
sampled, the similar turnover rates characteristic of long
bones supports the interpretation that the differing strontium
isotope values are more likely to reflect multiple individuals
rather than intra-individual variability. Future isotopic
analyses may further refine this interpretation and contribute
to a more robust assessment of the minimum number of
individuals within this grave.

The strontium isotope values of mentioned graves from
Barrow 2 align more with the *Sr/**Sr isotope values
observed within the 1 km radius, while other graves in
Barrow 2 and Barrows 1, 3, 7, and 8 align with areas slightly
further afield, but still within a 2 km radius of the centre of
the burial site. One interpretation of this fact is that some
individuals with lower #Sr/%¢Sr isotopes values may have
used resources from the Akmena-Dané river valley, while
those exhibiting higher strontium isotope values, likely relied
more on areas located slightly further from this River valley
(Figure 9C). The landscape use would still fall within a 2 km
radius from the burial site for all individuals. It is difficult to
say whether it was related with certain social aspects as far
as the limitation of anthropological data of cremated remains
is concerned (see Table 2).

The burial site is located approximately 10 km from the
Baltic Sea. The lower ¥’Sr/*Sr isotope values and slightly
higher [Sr] concentrations observed in Barrow 2 may also
indicate that these individuals consumed food sourced from
that coastal region. Research has demonstrated the impact of
marine strontium on ¥Sr/*Sr in coastal zones. Therefore, it
is possible that these individuals originated from the Baltic
coastline, where the so-called “sea spray effect” can lead to
lower strontium isotope values in bioavailable strontium.
Alternatively, they may have consumed food from this
coastal area. The hypothesis that these individuals may have
originated from the Baltic coast could also be supported
by the discovery of several pieces of amber found outside
the stone circle of Barrow 1 (Grigalavi¢iene, 1979, p.7).
Although this assemblage was not found within Barrow 2,
but rather outside the outer stone circle of Barrow 1, it is
important to note that Barrow 1 had been partly disturbed,
and the mounds of Barrows 1 and 2 were connected, with
their stone circles situated close together. Therefore,
an association with Barrow 2 cannot be ruled out.

However, when comparing *’Sr/*Sr isotope results from
the human bones of Egliskiai, some of these values also
correspond with areas of possible artefacts origin. Lower
values (¥Sr/*Sr=0.7119-0.7126) that derive from cremations
inBarrow 2 (graves 2, 7, and 8) can also be found in the Sambia
Peninsula, Northeastern Poland, Southern Sweden, Northern
Estonia, Gotland and Saaremaa Islands, while higher values
(®7Sr/%Sr=0.7134-0.7152) of the strontium baseline are
observed in Eastern Lithuania, Southern Sweden, Northern
Estonia, Northern Latvia, and Saaremaa Island (the
comparison is based on the data from Kurila et al., 2025;
Suni et al., 2025). Artefacts typical of northern Poland and
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Table 3. Cremation and inhumation graves from the Egliskiai barrow cemetery. Data based on E. Grigalavi¢iené’s finding reports; cremation graves
highlighted.

Barrow No Grave No Cremation (C), Funerary architecture Urn Grave goods
Inhumation (I)

—  Temple ornament

Pin with ring-shaped head, amber pieces,
Pit with 6 stones in a row serial bracelet, and a fragment of an iron
object

Pit Bracelet
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Table 3. Cremation and inhumation graves from the Egliskiai barrow cemetery. Data based on E. Grigalavi¢iené’s finding reports; cremation graves
highlighted. (Continuation)

Barrow No Grave No Cremation (C), Funerary architecture Urn Grave goods
Inhumation (I)

Copper-alloy neck-ring, two spiral

3 1 I Pit with circle of stones - .
bracelets, and a ring

3 5 I Pit with circle of stones B quper—alloy temple ornaments and four
spirals

3 3 I Pit with few stones _ Two copper-alloy bracelets, raw material

(?), small stick shape

Two disk temple ornaments, four spiral
3 4 1 Pit with few stones — temple ornaments, pin, a fragment of an
iron object

3 5 I Pit with one stone ~ Neck ring with a hoof-shaped end, spiral

bracelet

3 6 I Pit _ Elongated ornament with looped ends,
small cup

3 7 1 Pit lined on the sides with a row of stones _ Two disk temple ornaments, nine spiral
temple ornaments

3 3 I Pit beneath the stone pavement _ Disc temple ornament, three spiral temple
ornaments

3 9 1 Pit —  Bracelet
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8751 /865r
I 0.7085 - 0.7090
I 0.7091 - 0.7100
[ 0.7101 - 0.7110
[ 0.7111 - 0.7120
[ 10.7121-0.7130
[ 0.7131 - 0.7140
[ 0.7141 - 0.7150
[ 0.7151 - 0.7160
I 0.7161 - 0.7170
I 0.7171 - 0.7177

Figure 9. A: Domain mapping *’Sr/%Sr isoscape for a 25km radius of Egliskiai constructed using modern plant ’Sr/%Sr values, with colours representing
the mean of all sampling sites with the lithology category of the Quaternary Geology map, M 1:200 000 from the Lithuanian Geological Survey. Coloured
circles represent the median of samples from each sampling site. B: ’Sr/*Sr within 5 km and 2 km from the site. C: ¥’Sr/*Sr around Egliskiai with
the locations of numbered burial mounds indicated in grey, and the mean centre of these mounds is indicated by an X.

(B)

o
[ 00002

[ 0.0002-0.0007
[ 0.0007 - 0.0012
I 0.0012-00015
I 0.0015-0.0023

Lithology
I silty sand
I Moraine loam and sandy loam
I Fine sand
[ Very fine sand
[ Sand with pebbles
B Medium sand
B Various clayey sands and loams
I Various sands
[ Bog peat
Not sampled

Figure 10. Egliskiai isoscape SD Count with the lithology category of the Quaternary Geology map, M 1:200 000 from the Lithuanian Geological Survey.
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Figure 11. Comparison of ¥Sr/*Sr values in human and plant samples across different areas.

the Sambia Peninsula, such as a burnished urn, glass bead,
and iron brooches, were recovered from the cremations in
Barrow 3. Barrow 2 contained a serial bracelet and a pin
with a ring-shaped head. Serial bracelets of this type are also
known from Estonia, Finland, and northern Latvia (Moora,
1938, pp.400—403; Schauman-Loénnqvist, 2006; Lang, 2007,
p.-182; Ciglis, 2013). Similarly, pins with a ring-shaped head
are known from southern and central Estonia (Lang, 2007,
p-183) and from one site in southern Lithuania (Bliujiené
et al., 2021). Nevertheless, these artefacts may reflect trade
rather than migration. The main argumentation would be that
the results of this study show that the #Sr/*¢Sr values from
the human samples overlap the local baseline (2 km radius)
within the site or with the Baltic Sea coast.

Another important aspect to consider is the interpretation
of the individuals buried within the barrows based on
the arrangement of the mounds in comparison with #Sr/*¢Sr
isotope values. This question is especially relevant given that
no barrows are known from the Stone Age in Lithuania, and
they only appear in the Bronze Age. Moreover, burials differ
in their structural arrangement within the single barrow or
barrow site, but the reasons behind this are still uncertain. In
Egligkiai, Barrows 1, 2, 3, and 5 were arranged on the right
bank of the Saltupis River, and they are characterised by
a high number of grave goods, the presence of several burials
within each mound, which differ in the features of their stone
structures for individual burial, some of them even being
without stones (see Table 3). In contrast, Barrows 7 and 8
are located on the left bank of the aforementioned river, each
containing only a single burial with no grave goods, except
for a few pottery sherds in Barrow 8, as well as having
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only a simple stone circle in the arrangement of the graves.
However, when the strontium isotope values are examined,
the distinction implied by the opposing riverbanks, and
the different stone constructions used for burials, does not
continue. For instance, the data indicates that Barrow 8,
grave 1, Barrow 7, grave 1 and Barrows 1, 3, and 5 had similar
87Sr/%Sr isotopes values (¥7Sr/*¢Sr variation within these
barrows=0.7140-0.7152). Instead, it is some of the burials
in Barrow 2 (graves 1, 2, 6, 7, and 8) that shows different
Sr/%Sr isotopes values. Even though the individuals from
Barrows 1, 2, and 3 may have had access to different diets in
life (with those from Barrow 2 potentially consuming more
marine resources), they were ultimately buried side by side in
death with connected stone structures between the mounds.

7. Conclusions

Thanks to recent advances in the isotopic analysis of
cremated bone, it is now possible to investigate human
mobility in populations that were previously inaccessible
due to the cremation practice that prevailed in the Bronze
Age of the East Baltic Region. The Egliskiai cemetery in
western Lithuania represents a major Late Bronze Age — Pre-
Roman Iron Age burial site dominated by cremations, with
inhumations being the minority of burials. This research
demonstrates that the ¥Sr/°Sr values of 25 cremated
individuals vary across different barrows, indicating that
the individuals buried at Egliskiai consumed food from
different, but local areas. Especially those from Barrow 2,
which showed distinct strontium isotope values from
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Barrows 1, 3, 5, 7, and 8, suggesting that people buried in
different mounds may have used resources from different
areas, though located within no more than 10 km apart.
Nevertheless, when interpreting the possible scale of
mobility, several conclusions can be drawn. Although large-
scale migration is not evident, multiple pieces of evidence
— including artefacts — point to long-distance cultural
connections with Eastern and Northern Europe (for example,
the Lusatian culture, Sambia Peninsula and further North).
Bioarchaeological data further supports the likelihood
of smaller-scale mobility within the surroundings of the
barrows site, possibly involving local areas or the Baltic Sea
coast.

Egliskiai serves as a case study demonstrating how cultural
exchange intersected during the Bronze Age in the East
Baltic Region. This is potentially important in further
understanding economic exchange and the introduction of
agriculture into the East Baltic Region via the exchange
networks that then existed within European regions.

Acknowledgements

This research was funded by the European Union with
a Consolidator Grant awarded to Giedre Motuzaite
Matuzeviute (ERC-CoG, MILWAYS, 101087964). Views
and opinions expressed are those of the authors only and
do not necessarily reflect those of the European Union or
the European Research Council Executive Agency. Neither
the European Union nor the granting authority can be held
responsible for them. We acknowledge the support of ERC
Starting Grant LUMIERE (Landscape Use and Mobility
in Europe — Bridging the gap between cremation and
inhumation), funded by the European Union’s Horizon 2020
research and innovation programme (grant agreement
number 948913). Hannah F. James acknowledges support
from FWO Postdoctoral Fellowship 1284425N. We would
like to acknowledge support from the VUB Strategic Research
Program for the general support of the ICP-MS lab. We thank
Martyna Kremer (VUB) for her help with the strontium
isotope analyses, Valter Lang for his valuable consultation
on artefacts parallels, Justina Kozakait¢ (Department of
Anatomy, Histology and Anthropology at the Faculty of
Medicine at Vilnius University) for her anthropological
analysis of cremated remains and assistance with sampling
cremated bones, and Regina Ulozaité (National Museum of
Lithuania) for the spectral analysis of the glass bead. We are
also very grateful for two anonymous reviewers and their
valuable comments on the manuscript.

References

ALLENTOFT, M.E., SIKORA, M., SJOGREN, K.-G., RASMUSSEN,
S., RASMUSSEN, M., STENDERUP, J., DAMGAARD, PB.
SCHROEDER, H., AHLSTROM, T., VINNER, L., MALASPINA,
P, MARGARYAN, A. HIGHAM, T., CHIVALL, D., LYNCH,
D., METSPALU, M., RIVOLLAT, M., SZECSENYI-NAGY, A.

KROMANN, C.B., FRANDSEN, P, FOLEY, R.A., LAHR, M.M.,
BALLOUX, F., MANICA, A., BUSTAMANTE, C.D., JAKOBSSON,
M., NIELSEN, R., WILLERSLEV, E. et al., 2015. Population genomics
of Bronze Age Eurasia. Nature, 522, 7555, 167-172. https://doi.
org/10.1038/nature14507

BEZZENBERGER, A., 1900. Fundberichte. Hiigelgriber bei Eglischken,
Kr. Memel. Sitzungsberichte der Alterumsgesellschaft Prussia fiir die
Vereinsjahre 1896—1900, 21, 86-87.

BEZZENBERGER, A., 1914. Fundberichte. Hiigelgrab an der Grenze von
Gr. Blumenau, Kragau und Powayen, Kr. Fischhausen. Sitzzungsberichte
der Altertumsgesellschaft Prussia, 23, 108—113.

BRAZAITIS, D., 2005. Ankstyvasis metaly laikotarpis. In: A. Girininkas,
ed. Lietuvos istorija. Akmens amzius ir ankstyvasis metaly laikotarpis,
1 tomas. Vilnius: Balty lanky leidyba, pp. 251-317.

BRONK RAMSEY, C., 2009. Bayesian Analysis of Radiocarbon
Dates.  Radiocarbon,  51(1), 337-360. https://doi.org/10.1017/
S0033822200033865

BLIUJIENE, A., PETRAUSKAS, G. BAGDZEVICIENE, J.,
BABENSKAS, E. and RIMKUS, T., 2021. Essential changes in the
composition of copper alloys reveal technological diversities in the
transition from the Earliest Iron Age to the Early Roman period in
Lithuania. Archaeologia Baltica, 28, 39—62. http://dx.doi.org/10.15181/
ab.v28i0.2281

BLIUJIENE, A., 2021. Anduliai (Egliskiai-Anduliai) — Siuolaikinés
archeologijos kontekste. Kretingos rajono archeologiniai tyrimai ir
perspektyvos. In: E. Rimkiené, ed. Krastotytininko, archeologo Igno
Jablonskio 110-osioms gimimo metinéms. Moksliniy straipsniy rinkinys.
Kretinga: Kretingos muziejus, pp. 67-76.

CHERNIK, E.N., KOROCHKOVA, O.N. and ORLOVSKAYA, L.B., 2017.
Issues in the Calendar Chronology of the Seima-Turbino Transcultural
Phenomenon. Archaeology, Ethnology & Anthropology of Eurasia, 45(2),
45-55. https://doi.org/10.17746/1563-0110.2017.45.2.045-055

CHYLENSKI, M., MAKAROWICZ, P., JURAS, A., KRZEWINSKA, M.,
POSPIESZNY, L., EHLER, E., BRESZKA, A., GORSKI, J., TARAS, H.,
SZCZEPANEK, A., POLANSKA, M., WLODARCZAK, P., LASOTA-
KUS, A., WOICIK, 1., ROMANISZYN, J., SZMYT, M., KOSKO, A.,
IGNACZAK, M., SADOWSKI, S., MATOGA, A., GROSSMAN, A.,
ILCHYSHYN, V., YAHODINSKA, M.O., ROMANSKA, A., TUNIA,
K., PRZYBYLA, M., GRYGIEL, R., SZOSTEK, K., DABERT, M.,
GOTHERSTROM, A., JAKOBSSON, M., and MALMSTROM, H.,
2023. Patrilocality and hunter-gatherer-related ancestry of populations
in East-Central Europe during the Middle Bronze Age. Nature
Communications, 14, 4395. https://doi.org/10.1038/s41467-023-40072-9

CIGLIS, J., 2013. The origin of burial sites in eastern Latvia consisting
of typical stone graves. Archaeologia Baltica, 19, 104-117. https://doi.
org/10.15181/ab.v19i0.277

CIVILYTE, A., 2004. Pagaminti tam, kad panaudotum? Keletas nezinomos
bronzinés liejimo formos (Dovilai, Klaipédos r.) reikSmiy. Lietuvos
archeologija, 25, 221-232.

CIVILYTE, A., 2014. Zmogus ir metalas priesistoréje: Zvilgancios bronzos
trauka. Diemedzio leidykla: Vilnius.

DALLE, S., SNOECK, C., SENGEL@V, A., SALESSE, K., HLAD, M.,
ANNAERT, R., BOONANTS, T., BOUDIN, M., CAPUZZO, G.,
GERRITZEN, C.T., and GODERIS, S., 2022. Strontium isotopes and
concentrations in cremated bones suggest an increased salt consumption
in Gallo-Roman diet. Scientific reports, 12(1), 9280. https://doi.
org/10.1038/s41598-022-12880-4

DANILAITE, E., 1970. Egliskiy pilkapiy, Kretingos raj., tyrinéjimai
1969m. Archaeological Finding Report, 1, 270. Vilnius: Lithuanian
Institute of History.

DZIEGIELEWSKI, K., 2017. Late Bronze and Early Iron Age communities
in the northern part of the Polish Lowland (1000-500 BC). In: U. Bugaj,
ed. The Past Societies. Polish lands from the first evidence of human
presence to the Early Middle Ages. Volume 3: 2000-500 BC. Warszawa:
Instytut Archeologii i Etnologii PAN, pp. 296-340.

ENGEL, C., 1935. Die Vorgeschichte der Altpreussischen Stimme, I. Band.
Konigsberg: Grife und Unzer.

FREI, K.M., BERGERBRANT, S., SJOGREN, K.-G., JORKOV, M.L.,
LYNNERUP, N., HARVIG, L., ALLENTOFT, M.E., SIKORA, M.,
RASMUSSEN, S., RASMUSSEN, M., STENDERUP, J., DAMGAARD,
PB., SCHROEDER, H., AHLSTROM, T., VINNER, L., MALASPINA,

Online First



IANSA 2026 e XVII/2 e  Online First

Human Cremations in Egliskiai Population

ClRILgH

Lijana Muradian, Christophe Snoeck, Hannah F. James, Giedré Motuzaité Matuzeviciité: Locals or Migrants? Isotope Analysis of Late Bronze — Pre-Roman Iron Age

P., MARGARYAN, A., HIGHAM, T., CHIVALL, D., LYNCH, D.,
METSPALU, M., SZECSENYI-NAGY, A., KROMANN, C.B,
FRANDSEN, P, WILLERSLEV, E. and KRISTIANSEN, K., 2019.
Mapping human mobility during the third and second millennia BC
in present-day Denmark. PLoS ONE, 14(8), ¢0219850. https://doi.
org/10.1371/journal.pone.0219850

GERRITZEN, C.T., GODERIS, S., JAMES, H.F., and SNOECK, C.,
2024. Optimizing Zr-doped MC-ICP-MS sample-standard bracketing
to simultaneously determine 87Sr/86Sr and 688Sr for high sample-
throughput. Spectrochimica Acta Part B: Atomic Spectroscopy, 217,
106955. https://doi.org/10.1016/j.sab.2024.106955

GOTZE, A., 1914. Hiigelgriber bei Eglien-Niclau, Kreis Memel.
Sitzungsberichte der Altertumsgesellschaft Prussia, 23, 85-87.

GRIGALAVICIENE, E., 1979. Egliskiy pilkapiai. Lietuvos archeologija,
1, 5-43.

GRIGALAVICIENE, E., 1974. Egliskiy pilkapiy tyrinéjimai 1974
metais. Egliskiai 1I, Zalgirio apyl., Kretingos raj., kol. ,, Taryby Salis*.
Archaeological Finding Report, 1, 590. Vilnius: Lithuanian Institute of
History.

GRIGALAVICIENE, E., 1975. Egliskiy pilkapiy tyrinéjimai 1975
metais. Egliskiai 1I, Zalgirio apyl., Kretingos raj., kol. ,, Taryby Salis".
Archaeological Finding Report, 1, 591. Vilnius: Lithuanian Institute of
History.

GRIGALAVICIENE, E., 1995. Zalvario ir ankstyvasis gelezies amzius
Lietuvoje. Vilnius: Mokslo ir enciklopedijy leidykla.

GRIKPEDIS, M., and MOTUZAITE MATUZEVICIUTE, G., 2018.
A Review of the Earliest Evidence of Agriculture in Lithuania
and the Earliest Direct AMS Date on Cereal. European Journal of
Archaeology, 21(2), 264-279. https://doi.org/doi:10.1017/eaa.2017.36

HARVIG, L., FREI, K.M., PRICE, T.D., and LYNNERUP, N. 2014.
Strontium Isotope Signals in Cremated Petrous Portions as Indicator for
Childhood Origin. PLoS ONE, 9(7), e101603. https://doi.org/10.1371/
journal.pone.0101603

HOFFMANN, M.J., 2000. Kultura i osadnictwo potudniowo—wschodniej
strefy nadbaltyckiej w I tysigcleciu p.n.e. Olsztyn: Instytut Archeologii
i Etnologii Polskiej Akademii Nauk.

HOLT,E.,EVANS, J.A.,and MADGWICK, R.,2021. Strontium (87Sr/86Sr)
mapping: A critical review of methods and approaches. Earth-Science
Reviews, 216. https://doi.org/10.1016/j.earscirev.2021.103593

JABLONSKIS, 1., 1980. Egliskiy-Anduliy pilkapiai. Pilkapis Nr. 6.
Archaeological Finding Report, 1, 786. Vilnius: Lithuanian Institute of
History.

JABLONSKIS, 1., 1981. Egliskiy-Anduliy pilkapiai. Pilkapis Nr. 7.
Archaeological Finding Report, 1, 815. Vilnius: Lithuanian Institute of
History, Vilnius.

JABLONSKIS, 1., 1982. Egliskiy pilkapiai. Archeologiniai tyrinéjimai
Lietuvoje 1980 ir 1981 metais, 35-37.

JANKAUSKAS, R., 2012. Violence in the Stone Age from an eastern
Baltic perspective. In: R.J. Schulting, and L. Fibiger eds. Sticks,
Stones, and Broken Bones: Neolithic Violence in a European
Perspective. Online, Oxford: Oxford Academic. https://doi.org/10.1093/
acprof:osobl/9780199573066.003.0003

KANARSKAS, J., 2006. Egliskiy (Anduliy) kapinynas. Archeologiniai
tyrinéjimai Lietuvoje 2005 metais, 113-116.

KRISTIANSEN, K., and LARSSON, T., 2006. The Rise of Bronze Age
Society Travels, Transmissions and Transformations. Cambridge:
Cambridge University Press.

KURILA, L., and PILICIAUSKIENE, G., 2025. Humans and horses in
the Late Roman Period — Late Migration Period (37" centuries) in
Lithuania: origins and social context. Archaeologia Lituana, 25, 100—
155. https://doi.org/10.15388/ArchLit.2024.25.5

KURILA, L., PILICIAUSKIENE, G. SIMCENKA, E., LIDEN, K.,
KOOIJMAN, E., and MILIAUSKIENE, Z., 2025. Late Roman
and Migration Period elites from Lithuania — locals or migrants?
Reinterpretation of the current concept based on ¥’Sr/*Sr stable isotope
analysis. Archaeological and Anthropological Science, 17, 35. https://doi.
org/10.1007/s12520-024-02151-w

LANG, V., 2007. The Bronze and Early Iron Ages in Estonia. Estonian
Archaeology 3. Tartu: Tartu University Press.

LAZZERINI, N., BALTER, V., COULON, A., TACAIL, T., MARCHINA,
C., LEMOINE, M., BAYARKHUU, N., TURBAT, TS., LEPETZ, S.,

Online First

and ZAZZO, A. 2021. Monthly mobility inferred from isoscapes and
laser ablation strontium isotope ratios in caprine tooth enamel. Scientific
Reports, 11, 2277. https://doi.org/10.1038/s41598-021-81923-z

LIBRADO, P., TRESSIERES, G., CHAUVEY, L., et al. 2024. Widespread
horse-based mobility arose around 2200 BCE in Eurasia. Nature, 631,
819-825. https://doi.org/10.1038/s41586-024-07597-5

LUCHTANAS, A., and SIDRYS, R., 1999. Bronzos plitimas rytiniame
Pabaltijo regione iki Kristaus. Archaeologia Lituana, 1, 15-55.

MERKEVICIUS, A., 2011. Ankstyvieji metaliniai dirbiniai Lietuvoje.
Vilnius: Versus Aureus.

MERKEVICIUS, A., 2012. Turlojiské Archaeological Complex.
In: G. Zabiela, Z. Baubonis, and E. Marcinkevicitite, eds. Archaeological
Investigations in Independent Lithuania. Vilnius: Lietuvos archeologijos
draugija, pp. 12-16.

MINKEVICIUS, K., PILICIAUSKIENE, G. PODENAS, V,
MICELICAITE, V., KONTRIMAS, D., SAPOLAITE, I., EZERINSKIS,
7., GARBARAS, A., CIVILYTE, A., LUIK, H., and TAMULYNAS, L.,
2023. New insights into the subsistence economy of the Late Bronze Age
(1100-400 cal BC) communities in the southeastern Baltic. Archaeologia
Balltica, 30, 58-79. https://doi.org/10.15181/ab.v30i0.2564

MONTGOMERY, J., 2010. Passports from the past: Investigating human
dispersals using strontium isotope analysis of tooth enamel. Annals of
human biology, 37(3), 325-346.

MOORA, H., 1938. Die Eisenzeit in Lettland bis etwa 500 n Chr. II. Teil:
Analyse. Tartu: Opetatud Eesti Seltsi Toimetised.

MOTUZAITE MATUZEVICIUTE, G., ABDYKANOVA, A., KUME, S.,
NISHIAKI, Y., and TABALDIEV, K. 2018. Margins on cereal grain
size variation: Case study for highlands of Kyrgyzstan. Journal of
Archaeological Science: Reports, 20, 400-410. https://doi.org/10.1016/].
jasrep.2018.04.037

MOTUZAITE MATUZEVICIUTE, G., 2025. Broomcorn Millet: From the
Past to the Future. Archaeology of Food and Foodways, 2(2), 177-198.
https://doi.org/10.1558/aff.27126

MURADIAN, L., 2022. First AMS "C dating of Bronze and Pre-Roman
Iron Age Cremated bones from Barrows in Western Lithuania: Results
and Interpretation. Estonian Journal of Archaeology, 26(2), 157-183.
https://doi.org/10.3176/arch.2022.2.03

MURADIAN, L., 2024. Ankstyvojo metaly laikotarpio laidosena Pietryciy
Baltijos regiono vakarinéje dalyje. Vilnius: Vilnius University Press.
https://doi.org/10.15388/vu.thesis.624

MURADIAN, L., and PRANCKENAITE, E., 2025. The Earliest Metal
Artefacts in Lithuania: Contextual Analysis and Interpretation. Lietuvos
archeologija, 51, 39—101. https://doi.org/10.33918/25386514-051004

PILICIAUSKAS, G., SIMCENKA, E., KOZAKAITE, J., MILIAUSKIENE,
Z., PILICIAUSKIENE, G., and ROBSON, H.K., 2021a. Donkalnio ir
Spigino kapinyny akmens amziaus zmoniy kilmé ir mobilumas stroncio
izotopy analizés duomenimis. Lietuvos archeologija, 47, 209-233.
https://doi.org/10.33918/25386514-047010

PILICIAUSKAS, G., PESECKAS, K., VENGALIS, R., and CERNIUTE,
1., 2021b. Mijaugoniy senovés gyvenvieté. Archeologiniai tyrinéjimai
Lietuvoje 2020 metais, 26-29.

PILICIAUSKAS, G., SIMCENKA, E. LIDEN, K., KOZAKAITE,
J., MILIAUSKIENE, Z., PILICIAUSKIENE, G., KOOIIMAN, E.,
SINKUNAS, P, and ROBSON, H.K., 2022. Strontium isotope analysis
reveals prehistoric mobility patterns in the southeastern Baltic area.
Archaeological and Anthropological Sciences, 14, 74. https://doi.
org/10.1007/s12520-022-01539-w

PILICIAUSKIENE, G., KURILA, L., SIMCENKA, E., LIDEN, K.,
KOOIIMAN, E., KIELMAN-SCHMITT, M., and PILICTAUSKAS,
G., 2022. The Origin of Late Roman Period-Post-Migration Period
Lithuanian Horses. Heritage, 5, 332-352. https://doi.org/10.3390/
heritage5010018

PLOMP, E., STANTIS, C., JAMES, H.F., CHEUNG, C., SNOECK, C.,
KOOTKER, L., KHAROBI, A., BORGES, C., MOREIRAS REYNAGA,
D.K., POSPIESZNY, L., FULMINANTE, F., STEVENS, R., ALAICA,
A.K., BECKER, A., DE ROCHEFORT, X. and SALESSE, K., 2022. The
IsoArcH initiative: Working towards an open and collaborative isotope
data culture in bioarchaeology. Data in Brief, 45, 108595.

PODENAS, V., 2024. [tvirtinty gyvenvieciy bendruomenés Ryty Baltijos
regione 1100400 cal BC. Vilnius: Lietuvos istorijos institutas.

PUROWSKI, T., 2012. Wyroby szklane w kulturze tuzyckiej w migdzyrzeczu



Lijana Muradian, Christophe Snoeck, Hannah F. James, Giedré Motuzaité Matuzeviciiité: Locals or Migrants? Isotope Analysis of Late Bronze — Pre-Roman Iron Age

IANSA 2026 e XVII/2 e  Online First

ClRlLil

Human Cremations in Egliskiai Population

Noteci i Srodkowej Odry. Studium archeologiczno—technologiczne.
Warszawa: Instytut Archeologii i Etnologii Polskiej Akademii Nauk.

PUROWSKI, T., DZIERZANOWSKI, P., BULSKA, E., WAGNER, B.,
NOWAK, A., 2012. A study of glass beads from the Hallstatt C—D from
Southwestern Poland: implications for glass technology and provenance.
Archaeometry, — 54(1),  144-166.  https://doi.org/10.1111/j.1475-
4754.2011.00619.x

REIMER, P.J, AUSTIN, W.E.N., BARD, E., BAYLISS, A.,, BLACKWELL,
P.G., BRONK RAMSEY, CH., BUTZIN, M., CHENG, H., EDWARDS,
R.L., FRIEDRICH, M., GROOTES, PM., GUILDERSON, T.P,
HAJDAS, 1., HEATON, T.J., HOGG, A.G., HUGHEN, K.A., KROMER,
B., MANNING, S.W., MUSCHELER, R., PALMER, J.G., PEARSON,
CH., PLICHT, J., REIMER, R.W., RICHARDS, D.A., SCOTT, EM,,
SOUTHON, J.R., TURNEY, CH.S.M., WACKER, L., ADOLPHI F,
BUNTGEN, U., CAPANO, M., FAHRNI, S.M., FOGTMANNSCHULZ,
A.,FRIEDRICH, R. KOHLER, P, KUDSK, S., MIYAKE, F., OLSEN, J.,
REINIG, F., SAKAMOTO, M., SOOKDEO, A., and TALAMO, S. 2020.
The IntCal20 Northern Hemisphere radiocarbon age calibration curve
(0-55 Cal kBP). Radiocarbon, 62, 725-757. https://doi. org/10.1017/
RDC.2020.41

REITER, S.S., MOLLER, N.A., NIELSEN, B.H., BECH, J.H., OLSEN,
A.LH., JORKOV M., SCHJELLERUP, L., KAUL, F., MANNERING,
U., and FREI, K.M., 2021. Into the fire: Investigating the introduction of
cremation to Nordic Bronze Age Denmark: A comparative study between
different regions applying strontium isotope analyses and archaeological
methods. PLoS ONE, 16(5), €0249476. https://doi.org/10.1371/journal.
pone.0249476

SABAUX, C., SNOECK, CH., CAPUZZO, G., VESELKA, B., DALLE,
S., WARMENBOL, E., STAMATAKI, E., HLAD, M., SENGELOV,
A., DEBAILLE, V., BOUDIN, M., SALESSE, K., ANNAERT,
R., VERCAUTEREN, M., and DE MULDER, G., 2024. Novel
Multidisciplinary Approach Detects Multiple Individuals within the
Same Late Bronze-Early Iron Age Cremation Graves. Radiocarbon,
66(4), 761-773. https://doi.org/10.1017/rdc.2024.82

SALESSE, K., FERNANDES, R., DE ROCHEFORT, X., BRUZEK,
J., CASTEX, D., and DUFOUR, E., 2018. IsoArcH.eu: an open-
access and collaborative isotope database for bioarchaeological
samples from the Graeco-Roman world and its margins. Journal of
Archaeological Science: Reports, 19, 1050—1055. https://doi.org/10.1016/].
jasrep.2017.07.030

SCHAUMAN-LONNQVIST, M., 2006. The Early Iron Age cemetery at
Korvala in Savo. In: T. Schadla-Hall, ed. Finland and Tallinn. Report and
Proceedings of the 151 Summer Meeting of the Royal Archaeological
Institute in 2005. Supplement to the Archaeological Journal, volume 162.
London: The Royal Archaeological Institute, pp. 49-53.

SNOECK, C., LEE-THORP, J., SCHULTING, R., DE JONG, J.,
DEBOUGE, W., and MATTIELLI, N., 2015. Calcined bone provides
areliable substrate for strontium isotope ratios as shown by an enrichment
experiment. Rapid Communications in Mass Spectometry, 29(1),
107-114. https://doi.org/10.1002/rcm.7078

SNOECK, C., RYAN, S., POUNCETT, J., PELLEGRINI, M., CLAEYS,
P., WAINWRIGHT, A.N., MATTIELLI, N., LEE-THORP, J.A., and
SCHULTING, R.J., 2020. Towards a biologically available strontium
isotope baseline for Ireland. Science of The Total Environment, 712,
136248. https://doi.org/10.1016/j.scitotenv.2019.136248

SNOECK, C., CHEUNG, C., GRIFFITH, J.I., JAMES, H.F., and SALESSE,
K., 2022. Strontium isotope analyses of archaeological cremated remains
— new data and perspectives. Data in Brief, 42, 108115. https://doi.
org/10.1016/j.dib.2022.108115

SORENSEN, M.L.S., and REBAY-SALISBURY, K., 2023. Death and the
body in Bronze Age Europe. From inhumation to cremation. Cambridge,
New York, Port Melbourne, New Delhi, Singapore: Cambridge University
Press.

SUNI, R., KIRSIMAE, K., RANNAMAE, E., LOUGAS, L., MALDRE,
L., TORV, M., KRIISKA, A., and ORAS, E., 2025. Defining the Estonian
strontium isoscape for archeological and paleoecological provenance
studies. Estonian Journal of Archaeology, 29(2), 109—137. https://doi.
org/10.3176/arch.2025.2.01

URBONAITE-UBE, M., 2022. Tarpdisciplininiai vélyvojo bronzos amziaus
Kukuliskiy gyvenvietés (Klaipédos r.) tyrimai: metodika ir pirminiai
rezultatai. Archaeologia Lituana, 23, 269-289. https://doi.org/10.15388/
ArchLit.2022.23.15

VAITKEVICIUS, V., 2012. The Excavations in Bajorai
Cemetery during 2006-2009. In: G. Zabiela, Z. Baubonis,
E. Marcinkevicitté, eds. Archaeological Investigations in Independent
Lithuania (1990-2010). Vilnius, 145-151.

VALANCIUS, M., VENGALIS, R., and NIEDZIELSKI, P. 2024.
The unique aspects of the Burnished pottery of the pre-Roman & Roman
periods in Lithuania: Study of ceramic technology and provenance in
glacial-formed environment. Journal of Archaeological Science: Reports,
57, 104582. https://doi.org/10.1016/].jasrep.2024.104582

VENGALIS, R., PILICIAUSKAS, G., PILKAUSKAS, M., KOZAKAITE,
J., and JUSKAITIS, V., 2020. The Large-Scale Rescue Excavation of
a Multi—Period Site at Kvietiniai Sheds Light on the so far Little Explored
Bronze Age in Western Lithuania. Archaeologia Baltica, 27, 17-50.
http://dx.doi.org/10.15181/ab.v2710.2176

WEISS, H., COURTY, M.-A., WETTERSTROM, W., GUICHARD, F.,,
SENIOR, L., MEADOW, R., CURNOW, A., 1993. The Genesis and
Collapse of Third Millennium North Mesopotamian Civilization. Science,
261, 995-1004. https://doi.org/10.1126/science.261.5124.995

WEIS, D., KIEFER, B., MAERSCHALK, C., BARLING, J., DE JONG, J.,
WILLIAMS, A. G., HANANO, D., PRETORIUS, W., MATTIELLI, N.,
SCOATES,S.J., GOOLAERTS,A.,FRIEDMAN,M.R.,and MAHONEY,
J.B. 2006. High-precision isotopic characterization of USGS reference
materials by TIMS and MC-ICP-MS. Geochemistry, Geophysics,
Geosystems, 7, Q08006, https://doi.org/10.1029/2006GC001283

WEINELT, M., KNEISEL, J., SCHIRRMACHER, J., HINZ, M., and
RIBEIRO, A.,2021. Potential responses and resilience of Late Chalcolithic
and Early Bronze Age societies to mid-to Late Holocene climate change
on the southern Iberian Peninsula. Environmental Research Letters, 16,
1-19. https://doi.org/10.1088/1748-9326/abd8a8

Online First






