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Zusammenfassung: Steinkreise der Wielbark-Kultur, wie 
die in Grzybnica, faszinieren Forscher seit langem, die über 
ihre Funktion und Bedeutung debattieren. Ziel der vorlie-
genden Studie ist es, die Herkunft und Lebensweise der 
Bevölkerung zu bestimmen, die in der Nähe der Steinkreise 
in Grzybnica bestattet wurde, was zur Klärung der Rolle 
dieser Orte innerhalb der Wielbark-Gemeinschaften beitra-
gen kann. Für die Analyse wurden menschliche Überreste 
vom Friedhof in Grzybnica, Westpommern, Polen, verwen-
det. Es wurden Radiokarbondatierungen von fünf Proben, 
stabile Isotopenanalysen von Kohlenstoff und Stickstoff in 
zwei Proben sowie Strontiumisotopenanalysen an 20 kre-
mierten menschlichen Überresten und 12 Pflanzenproben 
durchgeführt. Die Radiokarbondatierungen bestätigten die 
frühere Datierung des Fundorts auf den Zeitraum zwischen 
etwa 80 und 260 n. Chr. Ernährungsstudien zeigten, dass die 
hier bestatteten Individuen regelmäßig Hirse (mittlerer δ13C 
= –17,8) und tierisches Eiweiß (mittlerer δ15N = 9,5) konsu-
mierten. Diese Ernährung entspricht der Variabilität, die 
für den Wielbark-Kultur-Fundort in Rogowo beschrieben 
wurde. Die Strontiumisotopenanalyse ergab eine signi
fikante Variation zwischen dem Flusstal (0,7157–0,7264) 
und dem angrenzenden Hochland (0,7109–0,7138). Die 
Isotopenwerte bei den Menschen waren homogen und 
lagen im Bereich von 0,7113 bis 0,7130, was keine Ausrei-
ßer erkennen ließ, die auf die Anwesenheit von Migranten 
hinweisen könnten. Die beobachtete Variabilität bei den 
Menschen entspricht den Werten, die im Hochland beob-
achtet wurden. Die Ergebnisse deuten darauf hin, dass die 
Gruppe der in Grzybnica bestatteten Personen eine kleine 

Gemeinschaft war, die ihre Nahrung aus dem Hochland 
bezog. Es ist möglich, dass diese Gemeinschaft an der Pflege 
der Steinkreise beteiligt war und dass die Kreise selbst Orte 
für Versammlungen der lokalen Gemeinschaften waren. 
Es sollte jedoch beachtet werden, dass nur etwa 20 % der 
an der Fundstelle gefundenen Gräber analysiert wurden. 
Das Fehlen von Migranten könnte auf die geringe Mobili-
tät dieser Gruppe oder auf methodische Einschränkungen 
im Zusammenhang mit der postglazialen Natur des geolo-
gischen Substrats zurückzuführen sein. Alternativ könnte 
es auch auf die Einschränkungen bei der Untersuchung von 
kremierten Überresten zurückzuführen sein, die nur die 
Rekonstruktion von Ereignissen aus einem Zeitraum von 
etwa 10 Jahren ermöglichen.

Schlüsselworte: Wielbark-Kultur, Isotope, Ernährung, Her-
kunft, Römischen Kaiserzeit, Polen

Abstract: Stone circles of the Wielbark culture, such as 
those found in Grzybnica, have long fascinated research-
ers, who debate their function and significance. The aim 
of the presented study is to determine the origins and sub-
sistence strategies of the population buried near the stone 
circles in Grzybnica, which may help highlight the role 
of these sites within Wielbark communities. For analysis, 
human remains from the cemetery in Grzybnica, West 
Pomeranian Voivodeship, Poland, were utilized. Radiocar-
bon dating of five samples, stable isotope analysis of carbon 
and nitrogen in two samples, and strontium isotope anal-
ysis in 20 cremated human remains and 12 plant samples 
were conducted. Radiocarbon dating confirmed the earlier 
dating of the site to the period between approximately 80 
and 260 CE. Dietary studies indicated that the individuals 
buried here regularly consumed millet (mean δ13C = –17.8) 
and animal protein (mean δ15N = 9.5). This diet corresponds 
with the variability described for the Wielbark culture site 
in Rogowo. The strontium isotope analysis revealed signifi-
cant variation between the river valley (0.7157–0.7264) and 
the adjacent upland (0.7109–0.7138). The isotopic values in 
humans were homogeneous, ranging from 0.7113 to 0.7130, 
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indicating no outliers that might suggest the presence of 
migrants. The variability observed in humans corresponds 
with the values observed on the upland. The results suggest 
that the group of individuals buried in Grzybnica was a 
small community that sourced their food from the upland. 
It is possible that this community was involved in the care 
of the stone circles, and the circles themselves may have 
been places of gatherings for local communities. However, it 
should be noted that only about 20 % of the graves found at 
the site were analyzed. The lack of migrants may be due to 
the low mobility of this group or methodological limitations 
related to the post-glacial nature of the geological substrate. 
Alternatively, it could also be due to the limitations associ-
ated with studying cremated remains, which allow for the 
reconstruction of events from only about 10 years prior.

Keywords: Wielbark Culture, Isotopes, Diet, Origin, Roman 
Iron Age, Poland

Streszczenie: Kręgi kamienne kultury wielbarskiej, takie 
jak te znajdujące się w Grzybnicy, od dawna budzą zain-
teresowanie badaczy, którzy debatują nad ich funkcją i 
znaczeniem. Celem przedstawionego badania jest określe-
nie pochodzenia i gospodarki ludności pochowanej przy 
kręgach kamiennych w Grzybnicy, co może pomóc w zrozu-
mieniu roli tych miejsc w społecznościach kultury wielbar-
skiej. Do analizy wykorzystano szczątki ludzkie pochodzące 
z cmentarzyska w Grzybnicy, województwo zachodniopo-
morskie, Polska. Przeprowadzono datowanie radiowęglowe 
pięciu próbek, badanie proporcji izotopów trwałych węgla i 
azotu w dwóch próbkach, a także analizę izotopów strontu 
w 20 próbkach ludzkich szczątków ciałopalnych oraz 12 
próbkach roślinnych. Datowanie radiowęglowe potwier-
dziło wcześniejsze datowanie stanowiska na okres między 
około 80 a 260 rokiem n.e. Badania diety wskazały, że pocho-
wani tutaj osobnicy regularnie konsumowali proso (średnia 
δ13C = –17.8) oraz białko zwierzęce (średnia δ15N = 9.5). Dieta 
ta wpisuje się w zmienność opisaną dla stanowiska kultury 
wielbarskiej w Rogowie. Analiza proporcji izotopów strontu 
ujawniła duże zróżnicowanie między doliną rzeczną 
(0.7157–0.7264) a sąsiadującą z nią wysoczyzną (0.7109–
0.7138). Wartości izotopowe u ludzi były homogeniczne, 
mieszcząc się w przedziale 0.7113–0.7130. Zmienność war-
tości obserwowanych u ludzi koresponduje z wartościami 
notowanymi na wysoczyźnie. Wyniki wskazują, że grupa 
osób pochowanych w Grzybnicy była małą społecznością, 
która zdobywała pożywienie na wysoczyźnie. Możliwe, że 
społeczność ta była zaangażowana w opiekę nad kręgami 
kamiennymi, a same kręgi mogły być miejscem zgroma-
dzeń lokalnych społeczności. Należy jednak zaznaczyć, że 
przebadano jedynie około 20 % grobów znalezionych na 

stanowisku. Brak migrantów może wynikać z niskiej mobil-
ności tej grupy lub ograniczeń metodycznych związanych z 
postglacjalnym charakterem podłoża geologicznego. Alter-
natywnie, może to być również wynikiem ograniczeń zwią-
zanych z badaniem szczątków ciałopalnych, które pozwa-
lają na rekonstrukcję zdarzeń z okresu jedynie około 10 lat 
wstecz.

Słowa kluczowe: kultura wielbarska, izotopy, dieta, pocho-
dzenie, okres wpływów rzymskich, Polska

Introduction
In the first century AD, the cultural landscape of Central 
Europe changed. The Wielbark culture emerged from the 
previous Oksywie culture. This change has long been asso-
ciated with the arrival of Goths, as mentioned by Jordanes. 
The people known as Goths and Gepids were supposed to 
leave the Skandza region in three boats under King Berig, 
and to arrive in the new lands of Gothiscandza1, and, indeed, 
the emergence of a new burial ritual model is present in 
archaeological sources. This substratum, by merging with 
the local culture, led to the emergence of the Wielbark 
culture. Furthermore, recent genetic studies support the 
migration of at least part of the biological population from 
Scandinavia to the Polish Lowlands, which coincided with 
those events.2

The Wielbark culture introduces many elements not 
previously observed in Poland, such as biritual burials, 
a taboo on equipping the deceased with iron objects  
(including weapons), and new types of cemeteries, both 
barrow-like and with stone constructions in the form of 
circles (Odry-Węsiory-Grzybnica type). The role of the 
latter remains disputed, as some believe they were places 
for Tings or tribal assemblies3. The presence of such sites 
could also imply the introduction of new forms of social  
organization. However, despite many decades of research, 
our knowledge of those communities remains limited to 
cemeteries, while settlements have been rarely studied, re-
sulting in a bias toward burial rites, with limited knowledge 
about subsistence and everyday life.

With the development of isotopic analysis in archaeol-
ogy, new opportunities arise to study the origins and sub-
sistence of past people, including in research on the Roman 
Iron Age in Poland. However, the studies conducted for Wiel-

1 Zwolski 1984, 25.
2 Stolarek et al. 2023.
3 Kokowski 2007, 49–68; Cieśliński 2016, 217–255.
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bark culture cemeteries in Malbork-Wielbark4, Rogowo5, 
Karczyn/Witowy6, and for individual grave in Bagicz7, still 
remain more of an exception than common practice.

The main goal of this paper is to answer questions 
about the origin and diet of people buried on cemetery 
with the stone circles at Grzybnica, and to further discuss 
this within their socio-cultural context. To achieve the goal, 
analysis of strontium, carbon, and nitrogen isotopes from 
human remains collected at the cemetery during excava-
tions in the 1970s and 1980s was carried out. Additionally, 
several modern plant samples were collected to create a 
local background for the strontium analysis.

4 Łuczkiewicz et al. 2021.
5 Reitsema/Kozłowski 2013.
6 Pośpieszny/Bełka 2015.
7 Chmiel-Chrzanowska/Fetner 2020.

Stone constructions in Grzybica
Grzybnica site (54 °04’04.72”N; 16 °26’11.55”E, Fig. 1) is one of 
the most well-known cemeteries of the Wielbark culture. 
The cemetery is located in the area of the southern Baltic 
Pomeranian Coast, on the Białogard Plain8. The terrain is 
formed of a flat moraine plateau, and moraine hills and a 
subglacial trough with peat accumulation are present. The 
plateau consists of glacial till and river sands of accumula-
tive terraces, while the subglacial trough is filled with peat. 
Pleistocene sands, sand deposits, moraine clays, glacial 
sands and gravels, as well as river sands, gravels, and muds 
dominate the plain. Holocene sands, gravels, river silts, as 
well as peat and mud, fill the river valleys9.

8 Kondradzki 2014, 72.
9 Zielony/Kliczkowska 2010, 200.

Fig. 1: Location of the cemetery in Grzybnica.
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Grzybnica cemetery was first described in 1925 by the 
amateur archaeologist G. Magdaliński. Long-term research 
in Grzybnica was conducted between 1974 and 1986 by 
Ryszard Wołągiewicz. Over an area of about 3 hectares, 
5 stone circles (Fig. 2), 2 barrows, and 95 flat graves have 
been identified10. In 1979, the archaeological heritage site, 
the Stone Circles in the Grzybnica Forest was established. 
The chronological scope of the site, based on the artefacts 
recovered, covers the phase B2a–B2/C1a Roman Iron Age 
in Poland (I–III century AD). The purpose of the Grzybnica 
site remains unclear. On the one hand, the flat part of the 
site undoubtedly served a funerary function, while on the 
other hand, the form of the stones strongly resembles with 
a similar chronology and spatial organisation constructions 
located in southern Scandinavia, which serve as the Tings, 
places of courts and meetings.

10 Wołągiewicz/Hahuła 2001.

Isotope studies in archeology
Strontium isotope analysis of bone bioapatite is used to 
determine the origin of diet and, consequently, the geo-
graphic origins of individuals11. Strontium isotopes in the 
environment reflect the composition of the underlying 
bedrock. Released by water, strontium can be absorbed by 
plants12, due to its chemical similarity to calcium13. Animals 
then assimilate strontium from their diets into their bone 
apatite. Because of negligible isotopic fractionation, the iso-
topic similarity between their diet and their own tissue is 
preserved14.

Cremated bones retain strontium isotopic information 
relevant to an organism’s diet and origin15. Analysis of 
cremated remains typically focuses on bioapatite in long 
bones, which reflects about the last decade of the individ-

11 Britton 2019.
12 Bentley 2006.
13 Åberg et al. 1990.
14 Blum et al. 2000.
15 Snoeck et al. 2015.

Fig. 2: Stones circles in Grzybnica.
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ual’s life16, contrasting with enamel analysis that reflects 
early life17. However, the interpretative scope of cremated 
remains analysis is narrow as specific biological informa-
tions about individuals are often unavailable. Therefore, 
analyses should ideally be performed at the population 
level, assuming each sample represents a distinct individ-
ual.

Several bioarchaeological studies have been carried out 
on strontium isotope ratios in the Southern Baltic Sea basin, 
including in Pomerania18. The region’s geology has been sig-
nificantly influenced by successive glaciations, which have 
transported geological materials across vast distances. This 
has resulted in a diverse landscape with various forms and 
timings of sediment deposition, complicating the analysis 
of strontium isotopes. Notably, there is a marked contrast 
between the uplands—composed of mixed sediments—and 
the alluvial flood plains formed during the Holocene19.

The stable isotope analysis of bone collagen allows for 
the estimation of an organism’s trophic position20, utiliza-
tion of marine/aquatic or terrestrial resources21, consump-
tion of C3 and C4 plants22, and, in some cases, manuring23 
or irrigation24. The difference between bone collagen of a 
consumer and the bulk of consumed proteins is step-wise 
and well documented25, and the value of the δ13C and δ15N 
increase with higher position in the trophic chain. Specific 
food-items can affect the δ13C and δ15N values. Terrestrial 
organisms consuming marine resources, which are rich 
in heavier carbon isotopes, express higher δ13C values26. 
Opposite, regular consumption of the freshwater organ-
ism usually results in low δ13C values, as they commonly 
express values below –20‰27. In both cases, consumption 
of aquatic predators increases the δ15N values.

The window for the reconstruction is limited by the 
bone turnover of studied tissue: roots provide information 
about the time of formation28, while long bones about years 
before death of a person29.

16 Fahy et al. 2017.
17 Hillson 2005.
18 Chmiel-Chrzanowska/Fetner 2020; Pośpieszny/Bełka 2015; Łuczkie-
wicz et al. 2022; Price et al. 2012.
19 Łuczkiewicz et al. 2022; Bełka et al. 2019.
20 Koch 2008.
21 Schoeninger/DeNiro 1984.
22 Marshal et al. 2008; Pyankov et al. 2010.
23 Bogaard et al. 2007.
24 Wallace et al. 2013.
25 cf. Szpak et al. 2012.
26 e.  g., Orton et al. 2011.
27 e.  g., Fetner/Iwaszczuk 2021.
28 Hillson 2005.
29 Fahy et al. 2017.

Isotopic studies of the diet in the southern Baltic basin 
for the Roman Iron Age are limited by the burial customs, 
where cremation is common. However, some studies allow 
for an insight in the subsistence. In the Southern Baltic 
Basin and Central Europe three types of subsistence can be 
observed (Fig. 5): 1) diet rich in the animal proteins in the 
coastal zone e.  g. Bagicz30 and Slusegård31; 2) further inland 
communities consuming significant amount of millet, e.  g. 
Rogowo32, and 3) relying chiefly on the C3 plants with low, 
if any, consumption of millet, like many sites in Lithuania33, 
and in Cracow Upland34.

Material and Methods
The analysis concentrated on 22 burials (20 cremated and 2 
uncremated inhumations) unearthed in the flat cemetery in 
proximity to the stone circles at Grzybnica (Fig. 3). Samples 
were selected for radiocarbon dating, carbon and nitrogen 
stable isotope analysis, and strontium isotope analysis. The 
final analysis was completed with 12 samples of modern 
plants from the vicinity of the site, collected to establish a 
local baseline for strontium isotope values.

Originally, it was planned to perform the analysis based 
on bones obtained from inhumation graves. However, the 
condition of the bone material did not allow for this ap-
proach. Consequently, we were decided to base the con-
siderations on cremation burials, selecting the most rep-
resentative ones. The main criterion for selecting samples 
was the preservation condition of the bone material. For 
analysis, graves where the bone mass exceeded 100 grams 
were chosen. The chronology of the burials was also con-
sidered, where possible. While keeping in mind that the 
long bones used in the study would allow for determining 
the potential migration of the cemetery users only within 
a perspective of about 10 years. On the other hand, this ap-
proach allowed for determining the area that was used by 
the group burying their dead on the cemetery at Grzybnica.

Six samples, from 4 cremated and 2 uncremated inhu-
mations, were subject to radiocarbon dating at the Poznań 
Radiocarbon Laboratory, Adam Mickiewicz University, 
Poznań, Poland. Cremated human remains were dated 
using the protocol described by Lanting and colleagues35, 

30 Chmiel-Chrzanowska/Fetner 2020.
31 Jørkov et al. 2010, 2.
32 Reitsema/Kozłowski 2013.
33 Simčenka et al. 2023.
34 Wojenka et al. 2023.
35 Lanting et al. 2001
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while the dentine underwent collagen extraction following 
the method of Longin with modifications36. Samples were 
radiocarbon dated using an Accelerator Mass Spectrome-
ter. The radiocarbon dates obtained were calibrated using 
OxCal 4.4.237 and IntCal2038.

The extracted collagen was also subjected to carbon and 
nitrogen stable isotope analysis. Samples were transferred 
to the Stable Isotope Laboratory, Institute of Geological 
Sciences Polish Academy of Sciences (Warsaw, Poland), and 
measured for the δ13C and δ15N stable isotopes ratios using 
Flash 1112 HT EA and ConFloIV peripheral devices (Thermo 
Scientific) coupled to Delta V Advantage IRMS (Thermo Sci-
entific) against IAEA 600, USGS 40, and USGS 41a standard 
materials. The measurement precision (1σ) and reproduci-
bility were generally better than ±0.1‰ for δ13C and ±0.3‰ 
for δ15N, respectively. To calculate the C/N ratio, the same 
standards were used, and the C/N ratio was estimated with 
an accuracy of ±0.1.

A total of 32 samples were subject to strontium isotope 
analysis: 20 fragments of cremated human remains and 

36 Piotrowska/Goslar 2002.
37 Bronk Ramsey 2020.
38 Reimer et al. 2020.

12 modern plants. Human remains were selected from 20 
separate burials, and are assumed to represent different 
individuals. Well-burned (white) samples of thick cortical 
bone were selected and transferred to the Isotope Labora-
tory of the Adam Mickiewicz University in Poznań, Poland. 
Samples were prepared according to the protocol described 
in Łuczkiewicz and colleagues39, and analysed using a Fin-
nigan MAT 261 mass spectrometer, against NBS 987 stand-
ard material. The 87Sr/86Sr values were corrected to 86Sr/88Sr 
= 0.1194, and normalised to NIST-987 = 0.710240.

Results
Radiocarbon dating using the AMS method was applied to 
six samples from graves, two of which were characterized 
as skeletal, and the others as cremation burials (graves 21, 
29, 40, 50, 59, 85). The results are presented in the Tab. 1 and 
Fig. 4.

Radiocarbon dating corresponds with the archaeolog-
ical dating of the cemetery. There are no traces indicating 
a reservoir effect. The results for grave 40 suggest that this 

39 Łuczkiewicz et al. 2022.

Fig. 3: Plan of Grzybnica with isotopic sampling locations marked.
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must have been one of the first individuals buried in this 
cemetery.

Carbon and nitrogen stable isotope data were obtained 
for two individuals, one from grave 29 (δ13C = –17.95; δ15N = 
9.93, C/N ratio = 3.34; archaeological dating – early Roman 
Iron Age), and one from grave 50 (δ13C = –17.68; δ15N = 9.15; 
C/N ratio = 3.18; archaeological dating – B2a). Compared to 
other communities from the Roman Iron Age in Central 
Europe and Southern Baltic, the two individuals from Grzy-
bnica are consistent with the isotopic variation of individu-
als from Rogowo (Fig. 5).

The distribution of strontium isotope ratio values 
(87Sr/86Sr) is presented in Fig. 6 and Tab. 2. Plants growing 
on Holocene formations covering river meadows, peat bogs, 
and muds, show values between 0.7174 and 0.7216 (3 meas-
urements). Plants collected in the floodplain (including in 
the vicinity of the burial ground), growing on sands, gravels, 
and river muds, show values ranging from 0.7157 to 0.7264 

(7 measurements). Plants collected in the upland, growing 
on glacial deposits brought during the Vistulian glaciation, 
show values of 0.7109 and 0.7138 (two measurements). 
Based on the results of strontium isotope ratios, two zones 
can be distinguished: the river channel and floodplain with 
values between 0.7157 and 0.7264, and the upland with 
values between 0.7109 and 0.7138. The results for human 
remains vary between 0.7113 and 0.7130, and can be attrib-
uted to values observed for the local uplands.

Discussion
Studied group creates isotopically homogenous group dated 
to first two centuries of the first millenium CE. An inter-
esting situation can be observed in the case of burial 40, 
located in the flat part of the cemetery. Radiocarbon dating 

Tab. 1: Radiocarbon dating of samples from the Grzybnica cemetery, calibrated using OxCal v4.4.2 (Bronk Ramsey 2009) and IntCal20 (Reimer et al. 
2020), laboratory: Poznań Radiocarbon Laboratory, Poznań, Poland.

Grave number Type of material Type of grave Laboratory number Date Calibration

21 bone Cremation Poz-164961 1965±30 1 BC – 126 AD cal at 85.7 %
29 bone Inhumation Poz-164962 1985±35 46 BC – 121 AD cal at 95.4 %
40 bone Cremation Poz-164963 2005±30 53 BC – 84 AD cal at 92.1 %
50 tooth Inhumation Poz-163206 2030±35 120 BC – 77 AD cal at 93.1 %
59 bone Cremation Poz-163207 1950±30 4 AD – 132 AD cal at 87.4 %
85 bone Cremation Poz-164960 1930±30 22 AD – 206 AD cal at 95.4 %

Fig. 4: Grzybnica cemetery, calibrated using OxCal v4.4.2 (Bronk Ramsey 2009) and IntCal20 (Reimer et al. 2020), laboratory: Poznań Radiocarbon 
Laboratory, Poznań, Poland.
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ranges from 53 BC to 84 AD (Poz-164963; 92,1 % of proba-
bility), and the beginning of the cemetery’s use dates back 
to the period 80–110/120 AD. The long bone was used for 
dating, so the date is synonymous with the time of the 
woman’s death. Therefore, it can be assumed that the adult 
woman buried in grave 40 must have been one of the first 
users of the cemetery in Grzybnica. The isotopic signature 
of the deceased also shows a relatively high degree of radio-
genicity, but it does not deviate significantly from the levels 
of the surrounding environment.

The skeletal grave 29 is dated, based on its artefacts, 
to the B2a phase (80–110/120 AD) of the Roman Iron Age, 
which aligns well with the 14C results. The situation becomes 
more complex for burial 50. It is also dated to the B2a phase, 
but radiocarbon dating indicates an older chronology, even 
when considering dates with a lower probability (Tab.1 and 
Fig. 4). It should be noted that a tooth was used as material 
for the 14C study. This means that the result provides the 
date of tooth formation. Permanent teeth do not undergo re-
modeling during life40. Anthropological analysis conducted 
by F. Rożnowski indicated a woman of old age, that is, older 
than 50 years41. Therefore, the date is consistent with the 
dating obtained using artefacts.

Other burials included in the 14C analysis were generally 
dated to the Roman Period, and radiocarbon dating provided 

40 Hillson 2005.
41 Rożnowski 2001, 74.

specific dates. The radiocarbon dating results correspond to 
the archaeological dating of the cemetery and align with its 
operational phases. No deviations were observed that could 
indicate the influence of a potential reservoir effect, as was 
seen, for example, in case of the Bagicz Woman42.

At this point, any interpretation of human diet is chal-
lenging. The lack of animal remains that can serve as a 
reference for diet reconstruction makes any interpretation 
tentative. The only way is to ascribe these two individuals 
to known groups operating in the region, whose diet is iso-
topically recognised.

Two individuals from Grzybnica (graves 29 and 50) 
present evidence for the diet observed among individuals 
from the Kuyavia region43, but not with a female from Bagicz 
(ca. 50 km. away), whose diet resembles the dietary practices 
of the Baltic coast populations44, here represented by the 
group from Slusegård, Bornholm45. In both Grzybnica and 
Bagicz, samples come from dental roots and represent early 
stages of life46, hence age-based differences in diet have to 
be ruled out. This result raises a question about the variation 
in subsistence practices in Pomerania, and among Wielbark 
communities in general. This is a very challenging question, 
as the recognition of Wielbark culture settlements is limited, 
allowing only for general observations. Studies on plant 
macro remains from known Roman Iron Age sites, includ-
ing in Pomerania, show a domination of barley and millet in 
the assemblages47, supporting the biochemical observation.

The other isotopically recognized groups from Central 
Europe present lower carbon isotope ratio values. As for 
sites in Lithuania, this can be explained by the decreasing 
importance of millet in Baltic communities in the Roman 
Iron Age, as, further north, the thermal conditions for cul-
tivating millet are more difficult to meet. In the Cracow 
Upland, millet is abundant48, but despite that, humans 
found in the caves of the Cracow Upland do not show values 
typical for millet consumption49.

The provenience of diet, studied by the strontium iso-
topes, advocates for its local origin. The human isotopic 
ratios observed at Grzybnica fall within the variation ob-
served for local uplands, advocating for their local diet in 
the last decade of their lives. Hence, no traces of migration 
were observed. However, considering the nature of the 

42 Chmiel-Chrzanowska/Fetner 2020.
43 Reitsema/Kozłowski 2013.
44 Chmiel-Chrzanowska/Fetner 2020.
45 Jørkov et al. 2010.
46 Chmiel-Chrzanowska/Fetner 2020.
47 Lityńska-Zając 1997
48 Lityńska-Zając 1997.
49 Wojenka et al. 2023.

Fig. 5: Distribution of the carbon and nitrogen stable isotope values 
from sites dated to the Roman Influence Period and Migration Period 
in Central Europe and Southern Baltic Basin (Data after: Chmiel-
Chrzanowska/Fetner 2020; Jørkov et al. 2010; Reitsema/Kozłowski 2013; 
Simčenka et al. 2023; Wojenka et al. 2023).



� Marta Chmiel-Chrzanowska, Rafał Fetner, Are you those folks from across the sea?   9

studied samples, bone bioapatite, the possibility of migra-
tion studies is limited to the last decade of an individual’s 
life. These results do not definitively rule out the possibility 
of non-local origins for at least some of the individuals.

Firstly, individuals originating from regions with 
similar strontium values would be indistinguishable. More-

over, when compared with other Roman Iron Age sites in 
Poland, all sites share at least some similarity with Grzyb-
nica (Fig 6.C), making migrations from these communities 
difficult to detect. Certain values observed among individ-
uals buried at Grzybnica have been attributed to migrants 
from Scandinavia, as seen in the case of a medieval burial 

Fig. 6: Distribution of strontium isotope values: A) modern plants in the proximity of the Grzybnica site; B) results of the samples (plants and humans) 
measured in the study; C) variation of human remains values in the Roman Iron Age sites in Central Europe (Data after: Chmiel-Chrzanowska/Fetner 
2020; Szela 2021; Wojenka et al. 2023; Pośpieszny/Bełka 2015; Łuczkiweicz et al. 2022; Price et al. 2012).
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from Ciepłe50. While this claim cannot be conclusively re-
jected, the local variation in bioavailable strontium reduces 
its likelihood.

Secondly, the group appears homogeneous in terms of 
strontium values, indicating a common dietary source of 
calcium/strontium, likely sourced from the upland area. It is 
plausible that they cultivated fields and exploited woods in 
these areas. Such distribution of strontium isotopic values 
supports the hypothesis of local residency among these in-
dividuals. Therefore, while the birthplaces of the studied in-
dividuals remain undetermined, leaving open the possibil-
ity of migration at various points earlier during their lives, 
those results suggest the presence of a stable community 
utilising this cemetery.

50 Bełka et al. 2019.

When considering diet as an indicator of affiliation, it is 
noteworthy that two members of this community exhibit a 
diet commonly observed among members of the Wielbark 
community at Rogowo51, and distinct from Northern com-
munities (e.  g., Slusegård52). It remains uncertains whether 
these results can be extrapolated to cremated members of 
the group. Nonetheless, this study suggests that, biochemi-
cally, both cremated and non-cremated groups can be asso-
ciated with the Roman Iron Age communities of Poland.

Among the findings, grave 59, situated under a stone 
wreath, contains the remains of an adult woman aged 
between 20 and 30 years, as indicated by F. Rożnowski53. 
Radiocarbon dating places the burial between 4–132 AD. 

51 Reitsema/Kozłowski 2013.
52 Jørkov et al. 2010.
53 Rożnowski 2001, 74.

Tab. 2: Results of 87Sr/86Sr isotope analysis (laboratory: AMU Isotope Laboratory, Poznań, Poland). Data on age-at-death and sex after Rożnowski 
(Rożnowski 2001).

Sample/grave number Age/sex Chronology Sample type Location Substrate 87Sr/86Sr value

G02 -  -  plant 54.066389N; 16.437500E sand and silt 0.72642
G04 -  -  plant 54.066944N; 16.440556E sand and silt 0.72521
G06 -  -  plant 54.069167N; 16.439722E peat and sand 0.71904
G07 -  -  plant 54.071111N; 16.438056E peat and sand 0.71741
G08 maturus/female RP bone cemetery   0.71181
G08 -  -  plant 54.069444N; 16.435833E sand and silt 0.71567
G09 -  -  plant 54.068611N; 16.434167E sand and silt 0.71653
G10 juvenis/female B2c bone cemetery   0.71195
G11 -  -  plant 54.067500N; 16.434444E sand and silt 0.7138
G12 -  -  plant 54.074722N; 16.433889E peat and sand 0.72162
G13 -  -  plant 54.047778N; 16.429167E sand and silt 0.71979
G14 -  -  plant 54.065278N; 16.425556E sand and silt 0.72185
G15 -  -  plant 54.059722N; 16.423333E till and sand 0.71087
G15 adultus (20–30)/male ?  bone cemetery   0.71267
G16 -  -  plant 54.056111N; 16.418333E till and sand 0.71383
G20 adult 80–110/120 bone cemetery   0.71187
G21 maturus (35–40)/male 1 BC–126 AD bone cemetery   0.71253
G22 adult ?  bone cemetery   0.71188
G26 maturus (30–40)/male RP bone cemetery   0.71214
G28 adult ?  bone cemetery   0.71163
G31 adult RP bone cemetery   0.71244
G40 adultus (20–30)/female 53 BC–84 AD bone cemetery   0.71236
G42 adultus (20–30)/female ?  bone cemetery   0.71185
G45 adult RP bone cemetery   0.71142
G54 adultus (20–30) female RP bone cemetery   0.71224
G59 juvenis/female 4 AD–132 AD bone cemetery   0.71302
G60 matures (30–40)/male 80–110/120 AD bone cemetery   0.71235
G61 matures (30–40)/male 80–160 AD bone cemetery   0.71231
G66 adultus (20–30) male ?  bone cemetery   0.71232
G71 maturus (30–40)/male ?  bone cemetery   0.71127
G85 maturus (40–50)/female 22–206 AD bone cemetery   0.71168
G86A maturus (40–50)/male 170–220 AD bone cemetery   0.71237
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The strontium ratio for the deceased is 0.713023, closely re-
sembling that of burial 45 (87Sr/86Sr = 0.7130) from an Early 
Medieval cemetery in Ciepłe. Scholars suggest a potential 
Scandinavian origin for the individual in grave 45 in Ciepłe, 
due to a similar environmental radiogenicity observed in 
central and eastern Scandinavia and the Czech Massif54. Al-
though grave 59 in Grzybnica initially suggests a Scandina-
vian origin based on radiocarbon dating, isotopic signature, 
and burial context, the environmental signature of Grzyb-
nica indicates a high level of radiogenicity, consistent with 
the strontium signature of the deceased from grave 59.

Wielbark communities are known for their migrations, 
earlier from Scandinavia to Central Europe and later to 
the Black Sea shores55. Despite that, the migration pattern 
is difficult to trace. The strontium measurements from the 
Malbork-Wielbark cemetery indicate a local population56. 
Grzybnica exhibits significantly higher radiogenicity than 
Malbork-Wielbark, and, without strontium measurements 
from plants surrounding the cemetery, some individuals in 
Grzybnica might have been mistaken for Scandinavian mi-
grants. Currently, the results of strontium isotope analysis 
do not clearly identify migrants among Wielbark commu-
nities.

Studies of Grzybnica do not preclude the possibility of 
migration. It is conceivable that new cultural influences 
reached the population through direct interactions57. The 
region’s glacial history implies that its high radiogenicity 
could result from glacial transport, potentially masking evi-
dence of migration from Scandinavia in strontium analysis. 
Consequently, distinguishing potential migrants from the 
local population may be challenging.

The analysis only included remains from 20 out of 101 
graves, representing ca. 20 % of the total burials. While this 
sample is likely representative, it is possible that including 
strontium isotope ratios from the remaining graves could 
affect the findings, given the small size of the population 
in Grzybnica. Considering potential migrations and cultural 
disruptions, the cemetery likely served no more than 30 
individuals, indicating migration from Scandinavia might 
have involved small groups58. Moreover, only 8 burials are 
dated to the B2a period, the earliest phase of cemetery use, 
and approximately 70 % of graves remain undated archae-
ologically59. This raises concerns about whether isotopic 
studies could accurately target an appropriate sample.

54 Bełka et al. 2019, 443.
55 Cieśliński 2016.
56 Łuczkiewicz et al. 2022.
57 Ibid. 12.
58 Kokowski 2007, 56.
59 Wołągiewicz/Hahuła 2001, 58.

The Grzybnica cemetery interred a total of 101 indi-
viduals over approximately 150 years, suggesting a small 
and insular local population, with no apparent traces of 
immigrants in the strontium results. This observation is 
particularly intriguing given the assumed function of the 
stone circles in Grzybnica as assembly places (Ting). The 
significant labour required to construct these circles raises 
questions about whether other groups also used the cem-
etery, given its potential extra-funerary purpose. Research 
indicates that graves beneath the circle constructions are 
secondary and relatively poorly equipped, interpreted as 
sacrifices during gatherings60. Alternatively, it is proposed 
that the cemetery served as a meeting place maintained by 
individuals from a broader community61. Regular ritual 
practices may have been conducted at sites with stone 
circles, suggesting a stable settlement nearby, visited by 
various groups who, along with the local “Grzybnicka 
group”, formed a broader community.

Conclusions
Stone circles represent a novel concept absent in the 
Oksywie culture. Their purpose remains a subject of aca-
demic debate. The isotopic analysis of human remains from 
Grzybnica revealed that members of the local sedentary 
community were interred in proximity to the stone circles. 
However, the findings of strontium isotopic analysis leave 
some room for the non-local origin of these individuals, as 
the window for residency reconstruction is limited to the 
last decade of their lives. An examination of diet is con-
strained by the limited number of subjects studied, but com-
pared to other sites from this period, it suggests the exist-
ence of variation in the subsistence practices of Wielbark 
communities, warranting further investigation.

To comprehensively understand the transmission of 
the innovative concept embodied by stone circles, and the 
communities associated with these structures, similar anal-
yses to those conducted at the Grzybnica cemetery should 
be undertaken for each known complex. Presently, six ex-
tensively excavated sites featuring such constructions are 
known in Poland: Odry62, Węsiory63, Grzybnica64, Babi 
Dół-Borcz65 and Leśno66, although it is probable that more 

60 Kokowski 2007, 60.
61 Wołągiewicz 1977, 57–61.
62 Kmieciński 1968; Grabarczyk 1997.
63 Kmieciński et al. 1966.
64 Wołągiewicz/Hahuła 2001.
65 Mączyńska/Urbaniak 2007.
66 Walenta 2009.
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originally existed. These sites, sometimes separated by dis-
tances exceeding 100 km, exhibit comparable chronological 
parameters. The recent discovery of a site in Pławno holds 
promise for fresh insights67. Hence, it is hoped that new re-
search will soon emerge.
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