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In this study, 71 human individuals were subjected to stable carbon (§"*C) and nitrogen (§"°N)
isotope analysis of bone collagen samples for the purpose of determining human dietary pat-
terns in Lithuania during the Late Roman and Migration periods. More specifically, based on the
isotopic data, the aim was to determine and evaluate any potential dietary differences between
individuals on the basis of their sex, age, social status and place of residence during the periods
in question. The results of this study suggest that there were isotopically clearly distinguishable
dietary differences between individuals from different parts/regions of Lithuania. Also, statis-
tically significant dietary differences (on the basis of 6N values) between males and females
were observed (although, when making the same sex-based isotopic comparisons at an individual
site level, the same result was observed only among those from Marvelé cemetery). However, no
statistically significant isotopic differences were detected between different social or age groups.
Overall, these results give us one of the first glimpses into the types of dietary habits practiced by
people in various parts of Lithuania during the Roman and Migration periods, which could also
serve as a good starting point for future investigations into other dietary aspects in the territories
and periods in question that still remain unknown.

Introduction

Empire, as well as to changes in the social composition
and cultural traditions in many parts of Europe (Halsall

The Late Roman and Migration periods were a tumultu-
ous time featuring migrations of various barbarian tribes,
which were accompanied by violent military conflicts,
dislocation and/or extermination of indigenous commu-
nities, which in turn led to the collapse of Western Roman

*Corresponding author. E-mail: edw753@gmail.com

DOI: http://dx.doi.org/10.15181/ab.v30i0.2565

2007). The territory of present-day Lithuania was also af-
fected by various processes of this period, as attested by
such archaeological finds as nomadic trilobate arrow-
heads embedded in human bones, along with new artefact
types that were not used in previous periods (e.g. specific

Received 21 June 2022; Revised 3 November 2022; Accepted 5 December 2022


https://orcid.org/0000-0002-4164-0309
https://orcid.org/0000-0002-7956-1120
https://orcid.org/0000-0001-9677-725X
https://orcid.org/0000-0002-5168-8568
mailto:edw753@gmail.com

Human diet in Lithuania during the Late Roman and Migration periods (ca. 200-700 AD)

81
ARCHAEOLOGIA BATTICA 30

types of weapons, ornaments and other items of non-local
origin made of silver or gold, etc.). New burial traditions,
such as human-horse burials, an increased quantity, vari-
ety and richness of grave goods in burials, and the general
concentration of the burial symbolism on warrior status
suggest some form of influence from foreign barbarian
cultures (Bitner-Wréblewska and Kontny 2006; Siménas
2006; Bliujiené and Curta 2011; Bliujiené et al. 2017; Kuri-
la et al. 2021; unpublished data). Considering this archae-
ological evidence of turbulent events, it is reasonable to
assume that during this time, local communities in Lithu-
ania were significantly affected by various processes of the
periods in question, which could have impacted various
aspects of their lives, including their diet.

One of the aspects of human life that was most certainly
affected by migratory processes of the Late Roman and
Migration periods in Lithuania was the local social struc-
ture. Increased social stratification is reflected in the fact
that burials in Lithuania dating to the Late Roman and
Migration periods can be categorised into multiple groups
according to their relative wealth (i.e. the amount of grave
goods and the variety of their types per grave). The most
prominent social groups distinguishable from grave goods
are the elites and the commoners (with possible interme-
diate ranks), determined mostly by either the presence
or absence of weapon sets and other markers of warrior
status, as well as imports and items made of precious met-
als in male burials, and quantities and types of ornaments
in female burials (see below for more information on the
methods used to distinguish these social groups). Howev-
er, this general division requires slight modification when
dealing with different regions and probably with different
stages of the discussed period. Furthermore, within each
of these social groups, a clear difference between male
and female burials is also visible, and in most cases it was
possible to determine the interred individual’s sex osteo-
logically or to presume the sex according to the types of
artefacts present in a grave, even in the absence of the os-
teological sex identification (Kurila 2009a; 2009b; Banyté-
Rowell et al. 2012; Banyté-Rowell 2014).

Considering the differences in the amount and types of
artefacts present in burials of individuals belonging to
different sex and/or social categories, it is reasonable to
assume that these perceived social differentiations among
communities that lived in the territory of modern-day
Lithuanian during the Late Roman and Migration peri-
ods could also have manifested in other aspects of their
lives, including their daily diets. Even though some stud-
ies which explored human diets during the Migration
period in such central European countries as Germany
and the Czech Republic showed a clear dietary distinc-
tion between the elite and the commoner (Knipper et al.
2015) or male and female (Plecerovi et al. 2020) stable iso-
tope values, another study with similar geographical and

chronological boundaries did not always detect significant
differences in subsistence practices between archaeologi-
cally determined social groups and/or sexes based on the
comparisons of their isotopic data (Knipper et al. 2013).
Therefore, any assumptions about potential differences in
subsistence practices between social groups or sexes must
be confirmed or refuted by more direct evidence, such as
isotopic data of the individuals in question.

Since the 1970s, stable isotope analysis has been one of the
most frequently used scientific methods in human and/
or animal palaeodietary studies (Lee-Thorp 2008; Katzen-
berg and Waters-Rist 2018). By measuring stable carbon
(6"C) and nitrogen (86*N) isotope ratios in human and
animal bone and/or tooth collagen, it is possible to inves-
tigate such dietary aspects as relative proportions of C, vs.
C, plants and/or animals that primarily subsisted on one
of these two floral types (Vogel and Van der Merwe 1977;
Van der Merwe and Vogel 1978), and terrestrial vs. aquatic
(freshwater and/or marine) species (Chisholm et al. 1982;
Schoeninger et al. 1983; Schoeninger and DeNiro 1984;
Dufour et al. 1999; Katzenberg and Weber 1999; Katzen-
berg et al. 2011; 2012; Fuller et al. 2012), as well as other
facets related to human subsistence (e.g. dietary inadequa-
cies and pathologies, manuring practices in cultivation,
infant weaning patterns etc.; Katzenberg and Lovell 1999;
Bogaard et al. 2007; Fraser et al. 2011; Howcroft 2013).
Since collagen is a protein, the isotopic data of analysed
individuals therefore represent mainly (and in the case of
0PN only) the protein fractions of all foods consumed by
individuals in this study (Lee-Thorp 2008; Katzenberg and
Waters-Rist 2018). Depending on which skeletal element
was used for stable isotope analysis, the resulting §"*C and
8N values would reflect either diet during the last 5-10
years or more of the humanss life (if bone was sampled;
Hedges et al. 2007; Fahy et al. 2017) or foods consumed
during a particular period in childhood (if tooth was sam-
pled; Hillson 2005).

The first, and so far the only, isotopic study which inves-
tigated human diet in Lithuania during the Late Roman
and Early Migration periods was undertaken by Bliujiené
et al. (2020). The results of that study suggest that the in-
vestigated humans subsisted primarily on C, plants and/
or herbivores/omnivores that consumed these types of
plants. However, in that study, the human dietary inves-
tigation only covered western Lithuania; the information
on human subsistence from other parts of Lithuania is
currently lacking. This study intends to address this issue
by performing stable isotope analysis of individuals taken
from sites located in other Lithuanian regions (eastern,
central, southern), while also including new human sam-
ples from western Lithuania (Fig. 1).

Therefore, in this study we present new information on
human diet in Lithuania during the Late Roman and
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Migration periods based on the §"°C and §"N values of
new analysed human (n=71) bone collagen samples. To
this end, both diagrammatic and statistical comparisons
between isotopic data of individuals of different social
statuses and both sexes were made in order to evaluate
whether archaeologically perceived social differentiations
and/or gender roles caused isotopically visible dietary dif-
ferences in these groups. Furthermore, potential isotopic
dietary differences between specific Lithuanian regions
represented by different cemeteries or groups of burial
sites were also explored. Finally, by using isotopic data
of a large number (n=100) of faunal bone collagen sam-
ples from multiple other studies (Antanaitis-Jacobs et al.
2009; Heron et al. 2015; Pili¢iauskas et al. 2017a; 2017b;
Bliujiené et al. 2020; Sim¢enka et al. 2022), a more detailed
dietary baseline for prehistoric Lithuanian human popula-
tions was established.

1. Material and methods

1.1 Investigated sites

The isotopically analysed humans were sampled from
skeletons that were excavated from 13 burial sites across
Lithuania, representing its different regions (Table 1; Fig.

1). It was not possible to represent all regions of Lithu-
ania equally in terms of their past human population sizes,
since the number of available skeletons for stable isotope
analysis was limited by the uneven number of excavated
burial sites and varying bone preservation in them. Most
notably, skeletal material is absent for coastal and north-
ern Lithuania. Moreover, the practice of cremation, which
started to spread in Lithuania from the second quarter of
the 1st millennium AD, made it impossible to sample in-
dividuals from many cemeteries.

In eastern Lithuania, the sampled humans were buried in
seven barrow cemeteries (Baliuliai, Paduobé-Saltalitiné
III, Pavajuonis-Rékuciai, Per$aukstis-Kas¢iukai I,
Santaka-Sventininkai, Sudota and Taurapilis). In this re-
gion, burial in barrows started in the Late Roman period,
and from the mid-1st millennium AD, cremation became
the dominant practice (Kurila 2016). Most of the sampled
burials lay within a dense concentration of cemeteries,
which displayed high variability in grave goods assem-
blages and features of intense inter-regional contact or im-
migration (Bliujiené and Curta 2011; Bliujiené et al. 2017).

Baliuliai is a small Late Roman - Migration period barrow
cemetery. In 1999 and 2000, 12 barrows were excavated
and both inhumations and cremations were found. Some

The
Baltic

Figure 1. Map of the sites from which human bones were sampled: 1 - Baliuliai, 2 - Kalnigkiai, 3 - Krikstonys, 4 - Marvelé,
5 — Paduobé-Saltalifiné IT1, 6 — Pagrybis, 7 — Pavajuonis-Rékuciai, 8 — PerSaukstis-Kas¢iukai IT, 9 - Plinkaigalis, 10 — Santaka-
Sventininkai, 11 - Sudota, 12 — Taurapilis, 13 - Véluikiai (created by Kurila).
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Table 1. Archaeological descriptions of each investigated burial sites and the number
of analysed individuals from each Lithuanian region. site. sex. and social group.

Region Sites Sex Social groups
Baliuliai (n=1) presumed 9 (n=1) commoner (n=1)
Paduobeé-Saltaliane III (n=1) 3 (n=1) chieftain (n=1)
Pavajuonis-Rékuciai (n=1) Q (n=1) elite (n=1)
lite (n=1
Eastern Persaukstis-Kasdiukai 1T (n=2) 2 (n=2) clite (n=1)
Lithuania commoner (n=1)
(n=12) Santaka-Sventininkai (n=1) probable &' (n=1) commoner (n=1)
resumed @ (n=1 elite (n=1
Sudota (n=2) P ® (n=1) (n=1)
probable &' (n=1) elite (n=1)
- ilis (n=d) 3 (n=t)y chieftain (n=1)
aurapilis (n= n=
P elite (n=3)"
elite (n=3)
3 (n=5) middle rank (n=1)
=1
Kalnigkiai (n=10) comn.loner (n=1)
probable &' (n=1) elite (n=1)
North-Central elite (n=2)
Lithuania ? (n=4)
(n=25) commoner (n=2)
elite (n=6)"
=9) iddl k (n=1
Plinkaigalis (n=15)" d (n=9) middle rank (n )
commoner (n=2)
? (n=6) elite (n=2)
elite (n=3)
& (n=6) middle rank (n=2)
commoner (n=1)
Central elite (n=1)
Lithuania Marvelé (n=14)" probable &' (n=3)" middle rank (n=1)
(n=14) commoner (n=1)"
Q (n=1) elite (n=1)
elite (n=2)

probable @ (n=4)
commoner (n=2)

higher elite (n=1)
3 (n=7) elite (n=4)

commoner (n=2)

presumed & (n=1) elite (n=1)
Pagrybis (n=16)" probable & (n=1) elite (n=1)
Western :
lite (n=2
Lithuania Q (n=4) clite (n=2)
(n=19)" commoner (n=2)
lite (n=2
probable @ (n=3)’ clite (n=2) :
commoner (n=1)
3 (a=2) higher elite (n=1)
n=
Véluikiai (n=3) elite (n=1)
Q (n=1) commoner (n=1)
Southern Krikstonys (n=1)" & (n=1)" elite (n=1)"

Lithuania (n=1)"

* Due to the failure to meet at least one of the collagen quality criterion six samples from Krikstonys. Marvelé 335. Pagrybis 166. Plinkai-
galis. 61 and 76. and Taurapilis 1/2 were excluded from further interpretations.
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burials contained rich grave goods, including sets of weap-
ons and ornaments of non-local provenance (Bliujiené
and Curta 2011; Kliaugaité and Kurila 2012). Due to poor
bone preservation, only one burial from barrow 7 (10),
that of a sub-adult individual, possibly a young female as
evidenced by the grave goods, was analysed.

In Paduobé-Saltaliné III, 18 barrows were excavated in
the period 1987-2008. The discovered burials date to the
Late Roman to Viking periods. Barrow 17 contained the
only inhumation found in the cemetery, a burial of a male
and a horse, which was looted soon after the burial (Ste-
ponaitis 2012). The remains of luxurious grave goods (e.g.
part of a silver gilded buckle), as well as the very fact of
burial together with a horse, allow one to assign the indi-
vidual to the paramount elite of that time (Bliujiené and
Steponaitis 2009).

Pavajuonis-Rékuciai is a barrow cemetery which lacks
precise chronology due to the relative scarcity of excava-
tions. In 1994 and 1996, two Late Roman-Early Migra-
tion period barrows were excavated, and in barrow 2 (11),
burials of a female and a child were found. Both burials
contained sets of multiple imported ornaments, mostly
made of silver, testifying to high social status (Seménas
1998; Bliujiené and Curta 2011). Remains of the female
(burial 2) were selected for the study.

In Persaukstis-Kasciukai II, a small group of barrows, of
which five date to the Late Roman-Early Migration pe-
riod, were excavated in 2002-2004. Barrow 4 contained
three burials. Male burial 3 was distinguished by abundant
warrior equipment (two spearheads, an axe, a shield boss
and other iron items), although not by precious metals or
other luxury items. Another male buried in barrow 6 was
accompanied by a weapon set (a spearhead and an axe),
which can be considered typical for a commoner male in
this region (Kurila and Kliaugaité 2008).

Santaka-Sventininkai is a barrow cemetery dating to the
Migration period. In 2000-2003, six barrows were ex-
cavated. Barrow 2 (77) contained two inhumations and
two cremations. Burial 1, in which a probable male was
interred, was selected for the study. It contained few grave
goods, and no weapons or other typically male items
(Vaitkevicius 2007).

Sudota barrow cemetery site (not to be confused with
the other Sudota barrow cemeteries I-IV) was a group of
seven barrows, which was located near the above-men-
tioned Paduobé-Saltalitiné I1T barrow cemetery and had
probably been a part of one single cemetery in the past. In
1988 and 1989, all seven barrows were excavated and both
inhumations and cremations dating to the Late Roman-
Early Migration period were found. Barrow 1 contained
a double inhumation of untypical construction: a male
lay on the bottom of a burial pit, and on the top of its fill

was a sub-adult, possibly a young female, as suggested by
the grave goods. The former had a weapon set and the lat-
ter ornaments (Merkevic¢ius 1990). Both individuals were
sampled.

In Taurapilis barrow cemetery, 14 barrows were excavated
in 1970 and 1971, and the excavations yielded notable re-
sults. Five barrows dating to the Late Roman-Early Mi-
gration period contained burials of elite warriors. A burial
of a military chieftain and his horse was found in barrow
5. He was sent off to the afterlife with a prestigious set of
five weapons, including a spatha sword, and other war-
rior equipment, including numerous silver or gilded silver
items, a drinking horn, etc. Their origins can be traced in
different regions of barbarian Europe (Tautavi¢ius 1981;
Anke 1998, p. 134, Fig. 76; Bliujiené and Steponaitis 2009).
Three more males, possibly the chieftain’s retinue, were
buried in barrows 1, 4 and 6, together with horses and
weapons, although, substantially fewer luxurious items
were found in their burials (Tautavi¢ius 1981; Bliujiené
and Steponaitis 2009). The chieftain and three other males
were analysed.

The Krikstonys barrow cemetery is located in southern
Lithuania, a transit region between the East Lithuanian
Barrow culture and the Sudovian culture. This region had
distinct burial features, including barrows whose mounds
were constructed entirely out of stones and the early
spread of cremation (Bliujiené 2016). In 1958, remains
of two barrows dating to the Late Roman-Migration pe-
riod were excavated in Krik$tonys. One of them contained
the inhumation of a male buried with a drinking horn
and prestigious weapons similar to those of the Taurapi-
lis chieftain. However, no other symbols of exceptional
wealth and social status were found (Kulikauskas 1959;
Bliujiené 2013). This male was the only one to be sampled
for stable isotope analysis.

Three of the analysed sites (Kalnigkiai, Plinkaigalis and
Marvelé) represent central Lithuania. In this region in the
1st millennium AD, the dead were buried in flat cemeter-
ies (burials without any above-ground features) instead
of in barrows, of which many were in use throughout
many centuries. Inhumation was the sole practice until
ca. the mid-1st millennium AD, when cremation started
to spread. However, cremation was still rare in the period
under discussion (Bertasius 2016).

Kalnigkiai is a flat cemetery dated to the Late Roman and
Migration periods. Between 1985 and 2004, 256 inhuma-
tions and 16 cremations were found. For the analysis, ten
individuals were selected. In burial 5, two males (A and B)
were buried together, both equipped with rather rich war-
rior assemblages. In burial 39, another wealthy warrior
was buried with two horses (Kazakevic¢ius 1998). Other
burials (6, 8, 10, 13, 14, 17 and 20) contained individuals
of both sexes and different social groups.
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Plinkaigalis flat cemetery was excavated in the period
1977-1984. The excavations yielded 364 inhumations,
eight cremations and three horse burials from the Late
Roman and Migration periods. The cemetery stands out
in terms of abundance and diversity of grave goods. Many
individuals were accompanied by sets of luxurious orna-
ments, weapons and other items, some of them of non-lo-
cal origin (Kazakevicius 1993). In all, 15 individuals were
analysed (11 in this study, while the isotopic data of four
individuals from burials 162B, 162C and 336A, 337A are
already published; Kurila et al. 2021). Four of them (162B,
162C and 336A, 337A) were interred in group burials to-
gether with children; traces of lethal trauma were detected
on their skeletons (Kurila et al. 2021). Other males (50, 61,
76, 106, 144, 280 and 332) and females (91, 115, 190 and
224) were selected in order to represent both sexes and
different social standings.

Marvelé, the largest known cemetery in Lithuania, was
excavated in the period 1991-2013, and 1591 human in-
humations and cremations, as well as 236 horse burials,
were found. The cemetery dates to a millennium-long
period from the Early Roman period to the 13th century
AD. Out of 14 analysed burials, four (316, 323, 324 and
325) were concentrated in a small cluster, and some were
distinguished by richer grave goods sets. Other burials
(176, 193, 194, 213, 282, 284, 312, 335, 1071 and 1075)
belonged to males and females and they varied in richness
(Bertasius 2005).

In western Lithuania, the dead were also buried uncremat-
ed in flat cemeteries in the discussed period. Both the bur-
ial practices and the artefacts buried as grave goods were
rather similar to those in central Lithuania (Jovai$a 2016;
Kiulkys 2016). Two cemeteries (Pagrybis and Véluikiai)
from the region were analysed for the study.

Pagrybis flat cemetery, was excavated in 1980-1982, and
217 burials dating to the Migration period and slightly lat-
er were found. In 38 cases, males or even children were ac-
corded horse sacrifices (heads and lower limbs) and many
of the males had weapons, which allowed the distinction
of several levels of military hierarchy (Vaitkunskiené
1995a; 1995b). However, not all levels were represented in
the available skeletal collection. Among the males (62B,
85, 145, 156, 170, 174, 193, 215 and possibly young male
184), mostly higher statuses are represented, and among
the females (11, 35, 39, 62A, 166, 176 and 197), both the
elites and the commoners are evenly represented. One
grave was a double burial of a male and a female (62A,
62B).

In Véluikiai, three Late Roman and Early Migration peri-
od burials were excavated in 2006, and all three discovered
humans were included in the study. Males 1 and 3 had
weapons, but the grave goods assemblage of burial 3 was
considerably larger, and it also included a set of equestrian

gear. Female burial 2 contained few grave goods, namely
an awl, a pin and a ring (Jovai$a 2007).

1.2 Archaeological assignment of gender and
social status

The gender and social group were assigned to the analysed
humans according to the presence, variety and abundance
of specific grave goods found in the investigated individu-
als’ burials. As archaeological indicators of gender, weap-
ons, other warrior equipment (e.g. shoulder straps, parts
of scabbards, drinking horns, etc.), riding gear, and some
tools (e.g. gouges and presumably working axes in as-
semblages lacking weapons) were considered male, while
most of the ornaments and weaving tools were considered
female. An effort was made to assess the assemblages of
each analysed individual’s burial in the context of regional
traditions (Kurila 2009a; 2009b; Banyté-Rowell 2014). In
all burials which had gender markers, these corresponded
to the osteologically determined sex. Therefore, in several
cases where biological sex determination was impossible,
attempts were made to refer to the grave goods in order to
determine the individuals’ gender (see below).

The idea of grave goods deposited with the deceased and
other mortuary variables as an indicator of social status
has been advocated since the 1970s (Saxe 1970; Binford
1971; Tainter 1978). Although this approach has been crit-
icised at the theoretical level (Parker Pearson 1993; O’Shea
1995; Chapman 2003), no other relevant methodologies
for research have been proposed. This approach was also
followed in the current paper.

In all regions, the females were divided into two social
groups, the elites and the commoners, referring mostly to
the presence/abundance of assemblages of ornaments, the
materials of their production and probable imports. There
was, however, no universal separation for all regions. All
burials were assessed based on their regional and chrono-
logical background. Although some variability can be ob-
served within the elite group, it is not extensive enough to
be able to make any subdivisions.

The males were all divided into three social groups, al-
though based on somewhat differing criteria in different
Lithuanian regions. In eastern Lithuania, the division be-
tween the commoners and the elite was made based on
weapon sets, particularly the specialised weapons intend-
ed only for combat rather than for hunting or to be used as
tools, and also other items of warrior equipment. Among
the elites, two individuals of the supreme social rank (mil-
itary chieftains from Taurapilis and Paduobé-Saltaliiiné
III), as evidenced by luxurious imports, horses and other
signs of wealth and authority, stand out. For central Lithu-
ania, similar criteria for categorisation into elites and
commoners were applied, although the overall regional
amount of wealth in cemeteries (e.g. the presence of silver
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items in higher quantities) was also taken into considera-
tion. No individuals assigned as chieftains were identified
here, but within the variety of statuses, the intermediate
(middle) rank was assigned to several individuals who had
no clear attributes of either the elites or the commoners,
e.g. those who had non-specialised weapons but no other
symbols of warrior identity. In western Lithuania, horse
offerings, riding gear and weapon assemblages were used
as indicators of the elite. The chronological differences be-
tween Pagrybis and Véluikiai burials were also considered
when making evaluations on individuals’ social status.
Two burials (Pagrybis 85 and Véluikiai 3) contained larger
and richer sets of grave inventories, likely belonging to
mounted military leaders. These males were identified as
representatives of the higher elite group.

1.3 Stable isotope analysis

In total, 71 human bone collagen samples, each repre-
senting separate individuals, were subjected to 6"*C and
0PN analyses. The human material was sampled from
skeletons, which are currently stored in the repository
of Vilnius University’s Faculty of Medicine, Department
of Anatomy, Histology and Anthropology. The majority
of human samples were taken from an occipital part of a
skull (58/71), however, in cases where this bone type was
not available, other parts of the skull (11/71), one femur,
and one tibia were sampled instead (Table 2). In terms
of anthropologically determined sex, the analysed hu-
man population is represented by 37 males, seven prob-
able males, 17 females and seven probable females. In
three more cases where biological determination of sex
was impossible, the individuals’ gender was instead as-
signed based on their grave goods; these individuals will
be referred to as presumed male (Pagrybis 184) and pre-
sumed female (Baliuliai and Sudota) (Table 2). In terms
of the individuals” age, the analysed human population is
represented by sub-adults (<18 years of age; n=3), young
adults (18-29 years of age; n=17), middle adults (30-49
years of age; n=21), old adults (=50 years of age; n=7) and
adults of undetermined age (>18 years of age; n=23) (Ta-
ble 2). Biological sex and age-at-death determinations of
the analysed humans were performed according to stand-
ard anthropological methods (Meindl and Lovejoy 1985;
Lovejoy et al. 1985; Buikstra and Ubelaker 1994; Martin
et al. 2013).

Since no animal bones were available from the investi-
gated sites, the isotopic data of faunal samples from other
studies were used instead for the purpose of establishing
the isotopic dietary baseline for the analysed humans (Ta-
ble 3).

Stable carbon and nitrogen isotope analyses were carried
out in the Center for Physical Sciences and Technology,
Vilnius, Lithuania. Bone collagen extraction was per-

formed according to the acid-alkali-acid (AAA) procedure
followed by gelatinisation (Szidat et al. 2017). Stable car-
bon and nitrogen isotope ratios in the bone collagen sam-
ples were measured using an elemental analyser (Thermo
FlashEA 1112) connected to an isotope ratio mass spec-
trometer (Thermo Finnigan Delta Plus Advantage). The
repeated measurements of international and in-house
standards showed analytical errors for 6"*C and 6"N to
be 0.1%o and 0.2%o, respectively. Stable isotope data is re-
ported as § values in permille (%o) relative to international
standards: V-PDB (Vienna Pee Dee Belemnite) for §**C
and AIR (Ambient Inhalable Reservoir) for §*°N.

1.4 Faunal isotopic data from previous
studies

For the purpose of establishing the human dietary base-
line, the isotopic data of 100 faunal samples which were
published in other studies was used (Table 3; Antanaitis-
Jacobs et al. 2009; Heron et al. 2015; Pili¢iauskas et al.
2017a; 2017b; Bliujiené et al. 2020; Sim¢enka et al. 2022).
We preferentially made an effort to choose those faunal
samples that were contemporaneous with our studied hu-
mans. However, this was possible in only two cases, while
the rest of faunal samples date to older periods. Neverthe-
less, since environmental conditions in Lithuania did not
undergo substantial changes that would have caused a sig-
nificant shift in isotopic compositions of the local ecology,
all selected faunal samples dating to older periods than the
studied humans were considered to be suitable for human
dietary referencing purposes.

The faunal samples chosen from other studies represent
the potential food/protein sources that could have been
consumed by the studied humans and, according to the
differences in their habitat (e.g. terrestrial, freshwater,
marine, etc.) and feeding behaviour (e.g. herbivores/om-
nivores, etc.), these animals were grouped into specific
categories or food groups. In total, four of these faunal
food groups were distinguished: 1) terrestrial herbivores/
omnivores (n=66); 2) freshwater fish (n=10); 3) lagoonal
fish (n=5); and 4) marine animals (n=19) (Table 3; Fig. 2).

In order to facilitate the evaluations of dietary protein
contributions from each food group distinguished in this
study, it was decided to first predict §"*C and §"°N ranges
of potential human consumers of each of these groups (see
Fig. 2). These predictions were made by taking the stable
isotope values of each animal assigned to its particular
food group and then adding the trophic level enrichment
values to §°C and 8N of each faunal sample. In the lit-
erature on this topic, the trophic level enrichment value
for §"*C ranges from 0%o to 2%o (Bocherens and Drucker
2003; Drucker and Henry-Gambier 2005; Lee-Thorp 2008;
Bocherens et al. 2011), therefore, for the creation of §*C
expectancy ranges for potential consumers of each food
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Table 3. The isotopic data of animals used in this paper from other studies.

. ) 613C 815N
No. |Site Species Food group Chronology (%) | (%o) References
| |Daktarigke 5 | 2urochor  fherbivoreor | Subneolithic - 224 |56 | Simcenka etal. 2022
bison omnivore Early Bronze Age
5 Kretuonas 1D al:lI'OCh or herb%vore or Early Bronze Age |-223 | 3.1 Antanaitis-Jacobs et
bison omnivore al. 2009
3 gventoji 4 al.erCh or herbl.vore or Subneolithic 226 151 Pili¢iauskas et al.
bison omnivore 2017a
4 Sventoji 43 agroch or herbl.vore or Subneolithic 204 |34 Pili¢iauskas et al.
bison omnivore 2017a
5 7 emaitiské 2 agroch or herbl.vore or Subneolithic 226 51 Pili¢iauskas et al.
bison omnivore 2017b
6 7 emaitiské 2 al:II'OCh or herbl'vore or Subneolithic 229 |54 Pili¢iauskas et al.
bison omnivore 2017b
7 Turlojigke beaver herbl.vore o Late Bronze Age |-22.0 4.5 |Simcenka etal. 2022
omnivore
8 Sventoji 3 beaver herb1.vore o Subneolithic -22.1 |54 Antanaitis-Jacobs et
omnivore al. 2009
9 Sventoji 9 beaver herb1.vore o Early Bronze Age |-22.9 |4.5 Pili¢iauskas et al.
omnivore 2017a
10 Zemaitiske 2 beaver herbl'vore ot Subneolithic 226 |56 Piliciauskas et al.
omnivore 2017b
11 Zemaitiske 2 beaver herbllvore or Subneolithic -23.9 4.8 Antanaitis-Jacobs et
omnivore al. 2009
12 Zemaitiske 2 beaver herb1.v0re or Subneolithic -22.0 |55 Piliciauskas et al.
omnivore 2017b
13 Zemaitiske 2 beaver herbl'vore or Subneolithic -23.0 |35 Antanaitis-Jacobs et
omnivore al. 2009
14 Daktariske 5 boar herbl.vore ot Subneolithic - -23.5 |39 Simcenka et al. 2022
omnivore Early Bronze Age
15 | Daktaritké 5 | boar herbivore or | Subneolithic - 219 |44 | Siméenka et al. 2022
omnivore Early Bronze Age
16 Garniai boar herbl.vore ot -209 6.2 Simcenka et al. 2022
omnivore
17 | Sventoji 3 boar herbl'vore o Subneolithic -21.7 |55 Antanaitis-Jacobs et
omnivore al. 2009
v herbi A e
18 | Sventoji 6 boar erbllvore o Subneolithic -216 |53 ntanaitis-Jacobs et
omnivore al. 2009
19 | Zemaitiské 1 | boar herbivore or g 1 olithic 233 |65 | /Antanaitis-Jacobset
omnivore al. 2009
20 |Zemaitiské2 | boar herbivore or g 1 e olithic 231 |46 | Piliciauskasetal,
omnivore 2017b
21 | Zemaitiké2 | boar herbivore or ¢ 1 eolithic 224 |4y  Piliciauskasetal
omnivore 2017b
22 Daktariské5  |boar/pig | croivereor | Subneolithic - 221 |43 | Siméenka et al. 2022
omnivore Early Bronze Age
23 |Daktariské5  |boarfpig | croivoreor | Subneolithic - 223 |43 | Siméenka etal. 2022
omnivore Early Bronze Age
24 | Turlojiske boar/pig herbl.vore o Late Bronze Age |-21.6 6.0 | Simcenka etal. 2022
omnivore
25 Kretuonas 1B boar/pig herbl'vore o Subneolithic -23.6 |64 Antanaitis-Jacobs et
omnivore al. 2009

Table 3. Continuation
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613C 815N
No. |Site Species Food group Chronology o References
(%0) | (%o)
26 | Sventoji 1B boar/pig herbl‘vore o Subneolithic -21.8  |4.1 Antanaitis-Jacobs et
omnivore al. 2009
. herbi A e
27 | Sventoji 3 boar/pig erbivoreor | ¢y eolithic 213 |3  Antanaitis-acobs et
omnivore al. 2009
28 | Sventoji 43 boar/pig | PSPVOTEOT g neolithic 222 (g9  Plliffauskasetal
omnivore 2017a
29 | Zemaitiské2  |boarfpig | PSOVOrOT g heolithic 214 |3  Plliffauskasetal
omnivore 2017b
30 | Mineikiskés bream freshwater fish | Late Bronze Age  |-20.5 |6.1 |Simcenka et al. 2022
31 Mineikigkés bream freshwater fish | Late Bronze Age  |-20.8 |5.6 |Simcenka et al. 2022
32 | Turlojiske bream freshwater fish | Late Bronze Age  |-25.8 |7.4 |Simcenka et al. 2022
33 | Turlojiske bream freshwater fish | Late Bronze Age  |-25.9 |7.6 |Simcenka et al. 2022
34  |Daktariske 5 cattle herbl'vore o Early Bronze Age? |-22.5 |5.3 |Simcenka et al. 2022
omnivore
35 | Garniai cattle herb%vore o Late Bronze Age |-21.5 6.3 |Simcenka etal. 2022
omnivore
36 | Luokesal cattle herbl.vore o Late Bronze Age |-21.6 |53 |Simcenka etal. 2022
omnivore
37 | Mineikiskés cattle herbl.vore o Late Bronze Age |-21.1 |53 |Simdenka etal. 2022
omnivore
38 | Turlojiske cattle herb1'vore o Late Bronze Age |-21.1 |7.4 Antanaitis-Jacobs et
omnivore al. 2009
39 | Zemaitiské 2 | cattle herbivore or | g seolithic 227 |4g | [licleuskasetal
omnivore 2017b
40 | Turlojiské catle herb%vore o Late Bronze Age |-21.3 8.3 |Simcenka et al. 2022
newborn omnivore
41  Daktariske5 |elk herbivore or | Subneolithic = 3 o 156 | Gcenka et al. 2022
omnivore Early Bronze Age
42 |Luokesa 1 elk herbl.vore o Late Bronze Age  |-22.7 3.4 |Simcenka etal. 2022
omnivore
43 |Sventoji1B | elk herbivore or g eolithic 231 |36 | ‘ntanaitisJacobset
omnivore al. 2009
44 | Sventoji4 elk herbivore or /g, neolithic 236 |49 | ‘ntanaitisacobset
omnivore al. 2009
45 | Sventoji 43 elk herbivore or ¢ 1 colithic 235 |44 |Piliffauskasetal.
omnivore 2017a
46 | Zemaitiske2  |elk herbivore or g 1 e olithic 229 |41 | Pliclauskasetal
omnivore 2017b
47 | Zemaitiské2 | elk herbivore or | ¢ e olithic 231 |41 Dlicleuskasetal
omnivore 2017b
48 | Sventoji 4 flounder marine animal | Subneolithic -16.6  |11.6 fln;%%zms_] acobs et
= .. . . .y Antanaitis-Jacobs et
49 | Sventoji 23 grey seal marine animal | Subneolithic -16.5 |12.7 al. 2009
50 | Sventoji 43 grey seal marine animal | Subneolithic -16.9  |11.7 g(l)li?:mkas ctal.
51 Sventoji 1B harbour seal | marine animal | Subneolithic -155 |13.1 Antanaitis-Jacobs et

al. 2009

Table 3. Continuation
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613C SISN
No. |Site Species Food group Chronology References
(%0) | (%o)
52 |Sventoji 4 harbour seal | marine animal | Subneolithic -16.1 |12 ;&ln;i)l(l)agnls-]acobs et
. Pili¢iausk L.
53 Sventoji 3 harp seal marine animal | Subneolithic -156  |11.3 2(1) ic;;us aseta
& . . . 1 Pili¢iauskas et al.
54 | Sventoji 43 harp seal marine animal | Subneolithic 165 1127 1, 017a
55 Sventoji 6 harp seal marine animal | Subneolithic -16.6  |13.3 ﬁn;)r(l)egtls—]acobs et
56 | Sventoji 23 otter or seal? | marine animal | Subneolithic -16.5 |13.8 3n;z(1)12)z;1t1s-]acobs et
. Pili¢iausk L.
57 | Sventoji 4 perch lagoonal fish Subneolithic -20.0 |10.6 2(1) ic;:us aseta
58 | Daktarigke 5 | pig herbivoreor | . 1 Bronze Age? |-21.7 |45 | Siméenka et al. 2022
omnivore
59 | Garniai pig herbl.vore o Late Bronze Age  |-22.0 |6.1 Sim¢enka et al. 2022
omnivore
60 |Luokesa 1 pig herbl.vore o Late Bronze Age |-21.4 |6.2 | Simcenka et al. 2022
omnivore
61 | Mineikigkés pig herbl'vore o Late Bronze Age  |-20.9 |54 |Simcenka etal. 2022
omnivore
62 | Mineikigkes pig herbl.vore o Late Bronze Age |-19.4 7.4 |Simcenka et al. 2022
omnivore
63 Turlojigke pig herbl.vore o Late Bronze Age |-21.3 |50 |Simcenka et al. 2022
omnivore
herbivore or Pili¢iauskas et al.
- . . i
64  |Daktariské 5 pig ommnivore Bronze Age? 21.7 |45 2017b
65 |Eketé pig herbivoreor |\ . tion Period | 223 |74 | Bliujiené et al. 2020
omnivore
s . . 1 Pili¢iauskas et al.
66 | Sventoji 4 pike lagoonal fish Subneolithic -22.1 |95 2017a
= .. . .y Antanaitis-Jacobs et
67 | Sventoji 4 pike lagoonal fish Subneolithic -21.6 | 126
al. 2009
68  |Luokesa 1 pike freshwater fish | Late Bronze Age  |-22.3 |9.3 | Simcenka et al. 2022
69 | Mineikigkés pike freshwater fish |Late Bronze Age |-18.9 |84 |Simcenka etal. 2022
70 | Mineikigkés pike freshwater fish | Late Bronze Age |-20.7 [9.6 |Simcenka et al. 2022
71 Turlojigké pike freshwater fish | Late Bronze Age |-23.7 |9.6 |Simcenka et al. 2022
72 | Turlojiske pike freshwater fish | Late Bronze Age  |-26.8 |12.0 |Simcenka etal. 2022
73 | Turlojiské pike freshwater fish | Late Bronze Age |-25.7 |9.3 | Simcenka et al. 2022
. Pili¢iausk .
74 | Sventoji 4 pikeperch  |lagoonal fish Subneolithic -22.6 109 2(1) ic;:us aseta
& . . 1 Antanaitis-Jacobs et
75 Sventoji 4 pikeperch  |lagoonal fish Subneolithic -21.8 | 126 al. 2009
76 | Daktariske 5 red deer herbl‘vore o Subneolithic - -23.1 |49 | Simcenka et al. 2022
omnivore Early Bronze Age
77 | Daktariske 5 red deer herbl.vore or Subneolithic - -232 |5.0 |Simcenka et al. 2022
omnivore Early Bronze Age

Table 3. Continuation
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613C 815N
No. |Site Species Food group Chronology (%0) | (%o) References
00 ‘00

herbivore or

78 Kretuonas 1C red deer . Subneolithic -23.1 5.0 |Simcenka et al. 2022
omnivore
herbi

79 | Turlojigke red deer erbllvore or Late Bronze Age |-22.9 |5.5 |Simcenka et al. 2022
omnivore

80 | Turlojiske red deer herb{vore o Late Bronze Age |-22.8 4.1 |Simcenka etal. 2022
omnivore

81 Turlojiske red deer herb%vore o Late Bronze Age  |-22.5 |55 Antanaitis-Jacobs et
omnivore al. 2009

82 Zemaitiske 1 red deer herb%vore or Subneolithic -24.1 |4 Antanaitis-Jacobs et
omnivore al. 2009

83 |Zemaititké2 | reddeer | DSONOTCOT lqubneolithic 223 |54 |Flliclauskasetal
omnivore 2017b

84 | Zemaitiské 2 red deer herbl.vore o Subneolithic -232 |42 Piliciauskas et al.
omnivore 2017b

85 Sventoji 1B ringed seal | marine animal | Subneolithic -16.5  |11.1 ﬁn;%%;nls-]aCObs et

“ . . . . - Antanaitis-Jacobs et
86 | Sventoji 4 ringed seal | marine animal | Subneolithic -15.8 124 al. 2009
. A itis-

87 | Sventoji 4 ringed seal |marine animal | Subneolithic -18.7 |13.9 aln;%r(l)zltls Jacobs et

88 Sventoji 6 ringed seal |marine animal | Subneolithic -17.1 126 ﬁn;?)r(l)zltls_] acobs et

89 | Nida roedeer | PETOIVOTEOT e iehic 210 |61 | [liclauskasetal
omnivore 2017b

90 | Sventoji 43 roe deer herb1'vore o Subneolithic -235 |45 Pili¢iauskas et al.
omnivore 2017a

herbivore or

91 Luokesa 1 sheep omnivore

Late Bronze Age  |-21.7 |5.3 |Simcenka et al. 2022

herbivore or

92 Mineikiskés sheep omnivore

Late Bronze Age |-21.0 |6.9 |Simcenka et al. 2022

herbivore or

93 Mineikigkés sheep . Late Bronze Age  |-21.2 |7.1 Simcenka et al. 2022
omnivore

94 | Eketé sheep herbivore or o tion Period | -21.8 | 10.3 | Bliujiené et al. 2020
omnivore

95 |Nida true seals marine animal | Neolithic -159 134 Piliciauskas et al.

2017b

96 | Sventoji 4 true seals marine animal | Subneolithic -15.3 |13.1 |Heron etal. 2015

97 | Sventoji 4 true seals marine animal | Subneolithic -16.6 |12 Heron et al. 2015

98 | Sventoji 4 true seals marine animal | Subneolithic -17.7  110.6 ﬁn;;(l)agms-l acobs et

. A e
99 | Sventoji 4 true seals marine animal | Subneolithic -16.3 122 aln;agr(l)zltls Jacobs et

100 | Sventoji 4 true seals marine animal | Subneolithic -16.3 |15.5 |Heron etal. 2015
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Figure 2. Human stable isotope values transposed against §"*C and §"°N expectancy ranges for potential consumers of four different
food groups represented by distinctly coloured transparent rectangles (created by Simc¢enka).

group, the approximate average of those ranges, 1%o, was
used (Fig. 2). Meanwhile, there is less agreement regard-
ing the trophic level enrichment factor for §"°N, which in
different studies ranges from approximately 3%o to 6%o
(Bocherens and Drucker 2003; Hedges and Reynard 2007;
O’Connell et al. 2012), which is why it was decided that,
for the creation of §"°N expectancy ranges for potential
consumers of each food group, the approximate average of
that range, 4.5%o, would be used (Fig. 2).

1.5 Radiocarbon dating

Of the 71 analysed individuals, 37 were directly AMS radi-
ocarbon dated (Table 2). The results are published in other
papers (Kurila 2020; Kurila et al. 2021; 2023). Although
the primary focus of the study in terms of chronology was
the Migration period (late 4th-mid-6th century AD), ra-
diocarbon dating demonstrated that some of the selected
burials were actually earlier or later. Radiocarbon dating
of some of the burials allows them to be assigned to the
Late Roman period (ca. 250-400 cal AD), and one burial
(Marvelé 1075) is even earlier (65-228 cal AD). Two dat-
ed burials from Pagrybis 85 and 145 may be somewhat
later than the formal end of the Migration period (post-
568 AD). Dating of 34 other burials was established based
on the grave goods and other archaeological criteria, i.e.
burial constructions, adjacent burials, etc.

1.6 Statistical analysis

The parametric Student’s t-test was used to compare the
isotopic data between different regional, sex, age and so-
cial groups (the results of these statistical comparisons are
summarised in Appendices A and B). All statistical calcu-
lations were performed with the XLSTAT add-in of Mi-
crosoft Excel 2021 software.

2. Results and discussion

2.1 Evaluating collagen quality in bone
samples

In order to evaluate reliability of the determined 6"*C and
0PN values in bone collagen samples, four collagen qual-
ity parameters, which are also measured in the same bone
samples, were used as indicators of collagen preservation:
the percentage of preserved collagen (or collagen yield),
carbon and nitrogen concentrations (or %C and %N, re-
spectively) and an atomic ratio between carbon and nitro-
gen (or C/N) (DeNiro 1985; Ambrose 1990; Van Klinken
1999). Collagen yield in bone samples must reach at least
1% (Van Klinken 1999); %C and %N concentrations in
bone collagen should be within the ranges of 15.3%-47%
and 5.5%-17.3%, respectively (Ambrose 1990). Finally,
the C/N ratio in a bone collagen sample must be within
the range of 2.9-3.6 (DeNiro 1985). Any samples which
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failed to meet any of these collagen quality criteria should
be excluded from further analysis and interpretation.

All analysed human samples have C/N ratios which fall
within the accepted range, thus indicating the reliability
of their isotopic data (DeNiro 1985). It must be noted that
the individual from Pavajuonis-Rékuciai 2 (11)/2, whose
bone collagen sample was measured in triplicate (Table
2), had a C/N ratio of one of its measurements that was
outside the acceptable range (3.7; Table 2). Nevertheless,
it was still decided to include the average 6"°C and 8N
values of all three subsamples from this individual since
the mean C/N ratio of all three subsamples (3.5) is within
the accepted range (Table 2). Furthermore, it must be not-
ed that six samples had at least one other collagen quality
criterion that fell below the accepted thresholds (Table 2).
Two samples (Marvelé 335 and Pagrybis 166) had a colla-
gen yield that was below 1% (Table 2), and therefore these
individuals were excluded from further dietary analysis.
Meanwhile, four samples (Krikstonys, Plinkaigalis 61 and
76 and Taurapilis 1/2) had %C and %N that were below
the low ends of their respective ranges (15.3% and 5.5%,
respectively; Ambrose 1990; Table 2). These four individ-
uals, therefore, were also excluded from further dietary
study.

2.2 Human isotopic data

The average 6"°C and 8N values for all successfully an-
alysed humans (n=65) are 20.8+0.5%o0 and 9.1+0.8%o,
respectively. Overall, the isotopic data of the analysed
humans cluster most closely to terrestrial herbivore/om-
nivore, and, to a lesser extent, to freshwater fish dietary
expectancy ranges (Figs. 2 and 3). No statistically signifi-
cant dietary differences were detected between different
social groups (Fig. 4; Appendices A.3-7; B.3-7). How-
ever, when comparing all analysed individuals on the
basis of their sex, males on average had statistically sig-
nificantly higher §"°N values compared to females (Fig. 5;
Appendix B.1, 2). Furthermore, clear isotopic differences
can be seen between individuals from different parts of
Lithuania, according to which five different regions could
be distinguished: eastern Lithuania, central Lithuania,
north-central Lithuania, western Lithuania, and southern
Lithuania (the diet in the last region will not be discussed
further since it is represented by only one individual from
Krikstonys, whose bone collagen sample failed to yield re-
liable isotopic data; Fig. 6).

2.3 Diet in eastern Lithuania

From the eastern Lithuanian barrow cemeteries of Ba-

liuliai, Paduobé-Saltaliiné III, Pavajuonis-Rékuciai,
12.0
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Figure 3. The zoomed-in diagram of human stable isotope values transposed against §°C and 6"°N expectancy ranges for potential
consumers of two different food groups: terrestrial herbivores/omnivores (green rectangle) and freshwater fish (blue rectangle).
Numbers by each data point correspond to each site’s number listed in Tables 2 and 3. The colour of each data point reflects the site
or Lithuanian region in question. Double graves from the same burial are also denoted by separate colours (created by Simcenka).
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Figure 4. Box and whiskers plots for "°C (picture 1) and §"°N (picture 2) values of humans belonging to different social groups:
elites (n=41), commoners (n=24). Note that the elite group also includes chieftains and higher elites, while individuals assigned to
the middle rank were combined with commoners (created by Sim¢enka).
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Figure 5. Box and whiskers plots for §°C (picture 1) and §*N (picture 2) values of humans from different Lithuanian regions: east-
ern Lithuania (n=11), north-central Lithuania (n=23), central Lithuania (n=13), western Lithuania (n=18) (created by Simcenka).

Per$aukstis-Kas¢iukai II, Santaka-Sventininkai, Sudota
and Taurapilis, out of 16 analysed samples (which rep-
resent 12 individuals), 14 yielded reliable stable isotope
values. The §"°C and 8N values in two individuals from
Pavajuonis-Rékuciai 2 (11)/2 and Persaukstis-Kasc¢iukai
IT 4/3 were measured in triplicate (three measurements
from the same bone samples) and in both cases repeated
measurements yielded very similar stable isotope values
(although one of the samples from Pavajuonis-Rékuciai

2 (11)/2 exceeded its C/N ratio, making its stable isotope
values unreliable; Table 2), which is why only the aver-
ages of their §"*C and §'°N values were included in all dia-
grams and statistical analysis. The investigated population
(which included only individuals with reliable isotopic
data) from this region is composed of eight males (two
supreme elites/chieftains, four elites, and two common-
ers), and one female (elite) (Table 2). The average §"*C and
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Figure 6. Box and whiskers plots for §"°C (picture 1) and §*°N (picture 2) values of humans belonging to different sexes: males
(n=40), females (n=25). Note that probable and presumed males/females were also included in their respective groups (created by

Simcenka).

O"N values of individuals from eastern Lithuanian sites
are -20.9+0.7%o and 9.9+0.5%o, respectively. These results
suggest a diet based on varying proportions of terrestrial
herbivore/omnivore protein sources, as well as, in some
cases, the potential dietary contribution of freshwater fish
(Fig. 7). No statistically significant isotopic differences be-
tween sex, age or social groups were detected (Appendi-
ces A.38; B.38), while, due to insufficient sample sizes, it
was impossible to statistically compare different sex or age
groups.

According to the isotopic data of humans from eastern
Lithuanian barrow cemeteries, it can be suggested that
eight analysed individuals subsisted primarily on terres-
trial herbivore/omnivore protein sources, whereas the
diets of the remaining four people included a more sub-
stantial portion of freshwater fish, along with terrestrial
animal protein sources (Fig. 7). A few of the most note-
worthy cases will be discussed below.

One of the most notable results to discuss are those of the
chieftain from Taurapilis 5/1 (no. 67), whose isotopic data,
which significantly differ from those of other two males
buried in the adjacent barrows, suggest a dietary compo-
sition dominated by either exclusively high proportions
of terrestrial herbivores/omnivores or some combination
of faunal and freshwater fish protein sources (Figs. 3 and
7). What makes this finding even more interesting is the
fact that his measured ¥Sr/*Sr ratios suggest non-local
origin (unpublished data), which may partly explain such
an isotopically noticeable difference in diet compared to
the other two individuals from Taurapilis (Fig. 3). In other
words, the significantly different stable isotope values of

this male might partially reflect an isotopic composition
of the local ecology in both his earlier place of residence,
which was located outside of his burial site’s environment
or even Lithuania as a whole, and the residential area near
his barrow. However, it also cannot be ruled out that his
exceptionally high social status could have been a contrib-
uting or even the main factor in his noticeably higher §'°N
values.

Another noteworthy result was that of the supreme elite
male (chieftain) from Paduobeé-Saltaliané III (no. 27),
whose isotopic data is within both terrestrial animal and
freshwater fish expectancy ranges. This result could in-
dicate either a substantially higher dietary proportion of
terrestrial animals or some combination of faunal and
freshwater fish protein sources (Figs. 3 and 7). However,
the second scenario should probably be ruled out since
the §°°C, §"°N and AMS "C values of the horse which was
buried together with this human in the same grave do
not suggest any significant dietary input from freshwater
sources (Table 2). This result is relevant because AMS *C
dates for both human and horse are too similar (255-423
and 256-424 cal AD) to suggest any significant freshwater
reservoir effect on the human radiocarbon sample, which
would have made the resulting '*C date seem older than
it actually was if aquatic food sources had played a sig-
nificant enough dietary role in this individual’s life (cf.
Kurila 2020; Pili¢iauskiené et al. 2022). Therefore, the first
scenario of a potential diet based mainly on terrestrial C,
animal protein sources, at this juncture, should be con-
sidered as the most likely explanation for this individual’s
isotopic data.
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Figure 7. Scatter plot diagram of stable isotope values belonging to humans from eastern Lithuania (created by Simc¢enka).

Another interesting result was found in the isotopic data
of the male (no. 64) and presumed female (no. 63) elites
from the double burial of Sudota 1/central. Their stable
isotope values suggest a slight dietary difference between
the two, with the male consuming a larger proportion of
animal and/or freshwater fish protein sources compared
to the female, whose isotopic data suggest no or negligible
protein contribution from freshwater fish (Figs. 3 and 7).
Furthermore, the fact that the §°C and §"°N values of the
presumed female are less negative and lower, respectively,
compared to those of the male might suggest an additional
minor contribution from C, plant (millet) protein sources
to the former’s diet. This suggestion is possible because,
from the current archaeobotanical data, it is known that
cultivation of millet had started in Lithuania from at least
the Late Bronze Age or potentially even as early as the Late
Neolithic (Antanaitis-Jacobs et al. 2004; Pollmann 2014;
Minkevicius et al. 2020). However, it must be noted that
millet grains were far less frequently found in archaeologi-
cal contexts dating to the first half of 1st millennium AD
(Minkevicius 2020), which could either mean that this di-
etary interpretation must be rejected or that it is correct
and that the archaeological evidence for millet consump-
tion has just not been found yet.

Another interesting observation was made when com-
paring the aforementioned elite males from Paduobé-
Saltaliané III (no. 27) and Sudota (no. 64), two barrow
cemeteries located very close to each other (Fig. 1). Both
the 6"°C and 8N values of these individuals were very
similar, which could be an indication that, due to their

high social status, these particular individuals enjoyed a
(presumably) better diet composed of higher proportions
of animal and/or freshwater fish protein sources com-
pared to that of commoners (Fig. 3).

2.4 Diet in north-central Lithuania

Due to their close geographical proximity (~21 km as the
crow flies) and archaeological similarities, the isotopic
data of individuals from the cemeteries of Kalniskiai and
Plinkaigalis will be discussed together and will be treated
as one region, north-central Lithuania. From this region,
out of 25 analysed samples (which represent 25 individu-
als), 23 yielded reliable stable isotope values. The investi-
gated population (which included only individuals with
reliable isotopic data) from this region is composed of
13 males (nine elites, two of middle ranks, and two com-
moners) and ten females (four elites and six commoners)
(Table 2). The average §"C and 6N values of individu-
als from these two sites are -20.9+0.3%o and 8.9+0.6%o,
respectively. Overall, the isotopic data of all analysed hu-
mans from Kalnigkiai and Plinkaigalis cemeteries suggest
a relative similarity in dietary practices (Fig. 8), with no
statistically significant isotopic distinctions detected be-
tween either different age or social groups (Appendices
A.40, 41, 44-50, 53-59; B.40, 41, 44-50, 53-59). Overall,
the isotopic data of humans from these two sites suggest a
diet based primarily on terrestrial animal protein sources,
with only one individual (elite female from Plinkaigalis
burial 115 (no. 52)) showing an additional significant di-
etary input from freshwater fish (Fig. 8).
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Figure 8. Scatter plot diagram of stable isotope values belonging to humans from north-central Lithuania (created by Sim¢cenka).

In terms of sex, slight but statistically significant differ-
ences in values of nitrogen isotopic composition were de-
termined to have been present between males and females,
with the former having higher (9.0+0.5%o, n=13) 6N
values compared to the latter (8.5£0.5%0, n=9; p<0.05;
Appendix B.1, 2). However, it must be noted that this sta-
tistically significant difference was only determined when
the clear outlier (elite female from Plinkaigalis burial 115
(no. 52) whose 8N value is 10.5%0) was excluded from
the calculations (Appendices A.52; B.52). Overall, these
isotopic differences between sexes suggest that males, on
average, consumed slightly higher proportions of terres-
trial animal and/or freshwater fish protein sources com-
pared to females.

The most noticeable outlier from this Lithuanian region
was the aforementioned elite female from Plinkaigalis
burial 115 (no. 52) who had a significantly higher §"°N
value compared to other individuals from Plinkaigalis and
Kalniskiai, which could indicate either higher proportions
of terrestrial animal protein sources, a diet based primar-
ily on freshwater fish protein sources, or a diet based on
some combination of both terrestrial and aquatic protein
sources (Table 2; Figs. 3 and 8). The inferred significantly
different diet of this elite female could be related to the
previously observed *Sr/*Sr ratios in her tooth enamel
sample, which suggested that this female was a non-local-
ly born migrant whose potential provenance was a more
radiogenic area abroad (unpublished data). Given her
relatively young age (20-29 years, the age interval which
roughly corresponds to the time of potential marriage)
and the fact that her isotopically analysed bone element,
the occipital bone, has one of the slowest bone turnover

rates compared to other human bones (Fahy et al. 2017),
it is possible that her §°C and "N values reflect the con-
sumed foods that originated from a territory outside of
Plinkaigalis, which could correspond to her birthplace
from which she at some point migrated to her new habitat
near her burial place. Finally, it is worth pointing out that
this female belonged to the uppermost part of the elite,
as attested by her grave goods assemblage, which is the
richest female set in the cemetery (Kazakevi¢ius 1993, pp.
149-150). Her social standing could have guaranteed her
access to a diet different from that common to the lower-
rank females of the same community.

2.5 Diet in central Lithuania

The cemetery of Marvelé, according to its geographi-
cal position, was defined as representing the region of
central Lithuania. From this region, out of 14 analysed
samples (which represent 14 individuals), 13 yielded re-
liable stable isotope values. The investigated population
(which included only individuals with reliable isotopic
data) from this region is composed of eight males (four
elites, three from middle ranks, and one commoner) and
five females (three elites and two commoners) (Table 2).
The average 6"°C and "N values of individuals from this
site are -20.3+0.2%o and 9.8+0.5%o, respectively. These re-
sults suggest a mixed diet based on varying proportions of
both freshwater fish and terrestrial animal protein sources
(Figs. 3 and 9). No statistically significant isotopic differ-
ences were detected between males and females in terms
of their §"°C values (p>0.05; see Appendix A.64, 69, 70),
however, there was a statistically significant difference in
0PN values between them (p<0.05; see Appendix B.64,
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Figure 9. Scatter plot diagram of stable isotope values belonging to humans from central Lithuania (created by Siméenka).

69, 70). These isotopic differences may suggest a higher
dietary contribution from freshwater fish and/or animal
protein for males compared to females. No statistically
significant isotopic differences were detected between ei-
ther age or social groups when they include both males
and females (p>0.05; Appendices A.66-68; B.66-68).

Overall, the isotopic data of humans from Marvelé cem-
etery suggest a diet which, compared to individuals from
Kalniskiai and Plinkaigalis, contained much higher pro-
portions of terrestrial animal and/or freshwater fish pro-
tein sources (Fig. 9). Specifically, the isotopic data of eight
individuals were only seen within the terrestrial herbi-
vore/omnivore protein group, whereas the stable isotope
values of the remaining five individuals were observed in
both terrestrial and freshwater groups (Fig. 9). This iso-
topically attested dietary distinction between central and
north-central Lithuanian sites was confirmed by statisti-
cal analysis, which indicated statistically significant differ-
ences in both §”°C and §"N values between both regions
(p<0.05; Appendices A.19-21; B.19-21). One possible
explanation for this result is the fact that Marvelé is lo-
cated on the bank of the Nemunas River, the longest river
in Lithuania (Fig. 1). This could have meant freshwater
fish was a more available and therefore more frequently
consumed food source, which resulted in higher §**C and,
especially, §"°N values in this site’s population. Meanwhile,
the sites of Kalniskiai and Plinkaigalis were both located
near much smaller rivers (Dubysa and Suvé, respective-
ly), which might have meant fishing was not as sustainable
for subsistence as in Marvelé. However, other factors that
could have affected freshwater fish consumption (e.g. an

individual’s social status, health, personal dietary prefer-
ences etc.) cannot be ruled out at this juncture either.

Similarly, as was the case in Kalniskiai and Plinkaigalis,
individuals from Marvelé showed significant isotopic dif-
ferences on the basis of sex, with males on average hav-
ing higher 6N values (10.1+0.2%0, n=8) compared to
females (9.3+0.2%o, n=5; p<0.05; Appendix B.64, 69, 70).
This finding indicates that in Marvelé, males on average
consumed higher proportions of freshwater fish and/or
terrestrial animal protein sources compared to females.
This could suggest a more pronounced gender differen-
tiation (at least in terms of consumed foods) in the cen-
tral part of Lithuania during the Roman and Migration
periods, although it cannot be discounted that the small
sample sizes of the analysed human skeletal material from
other Lithuanian regions could have been the reason why
similar sex-based dietary differences were not detected.

2.6 Diet in western Lithuania

Due to their close geographical proximity (~16 km dis-
tance), and similarities in burial types and grave goods,
the isotopic data of individuals from the cemeteries of
Pagrybis and Véluikiai will be discussed together and will
be treated as one region — western Lithuania. From this
region, out of 19 analysed samples (which represent 19
individuals), 18 yielded reliable stable isotope values. The
investigated population (which included only individuals
with reliable isotopic data) from this region is composed
of ten males (two higher elites, six elites, and two com-
moners), one presumed male (elite) and seven females
(four elites and three commoners) (Table 2). The average
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§"C and 8N values of individuals from these two sites
are -21.1+0.2%o and 8.6+0.5%o, respectively. No statisti-
cally significant isotopic differences were detected be-
tween sexes (p>0.05; Appendices A.71,72,78-81;B.71,72,
78-81). These results suggest similar diets based mainly
on terrestrial animal protein sources (Fig. 3). Similarly, no
statistically significant isotopic differences were detected
between either age or social groups (p>0.05; Appendices
A.73-77, 82, 83; B.73-77, 82, 83).

In Pagrybis and Véluikiai, all individuals, without any ex-
ception based on sex, age or social group (p>0.05; Appen-
dices A.71-83; B.71-83), had isotopic values that indicate
similar diets based primarily on terrestrial protein sources
(Figs. 3 and 10). No significant input from freshwater fish
protein sources were observed in any individual from
western Lithuania, which could suggest that fishing had at
best only played a supplementary dietary role, while agri-
culture, especially animal husbandry, was most likely the
main subsistence strategy in this part of Lithuania during
the periods in question.

Conclusions

In this study, the main goal was to investigate dietary pat-
terns of humans who lived in various parts of Lithuania
during the Late Roman—Migration period and somewhat
later (ca. 200-700 AD) through stable carbon (6"*C) and
nitrogen (8°N) isotope analysis of bone collagen samples.
The results of this study suggest that, for the analysed hu-
mans, terrestrial animals were the most important protein
source, although the exact proportion of them compared

to other protein sources (such as freshwater fish) varied in
each individual’s diet.

The statistical analysis of the isotopic data suggests that
there were statistically significant dietary differences be-
tween individuals who lived in different Lithuanian re-
gions (as represented by specific sites or their groups)
during the Late Roman and Migration periods. In east-
ern Lithuania, the majority of people subsisted primarily
on terrestrial animal protein sources, while in the diets
of the rest of the analysed individuals freshwater fish also
played a substantial dietary role, along with faunal spe-
cies. Individuals from Marvelé in central Lithuania, on
average, had one of the highest §'°N values, which might
indicate a larger dietary protein contribution from terres-
trial animals and/or freshwater fish than in any other site
or region. Meanwhile, in other central Lithuanian sites
(Kalnigkiai and Plinkaigalis) humans had more terrestrial
diets, with some individuals potentially consuming larger
amounts of faunal and/or aquatic products. At the west-
ern Lithuanian sites of Pagrybis and Véluikiai, individu-
als had somewhat similar diets to those of the Kalnigkiai
and Plinkaigalis populations, although, terrestrial animals
seem to have been the only significant protein source for
the people in this region, while the dietary input from
freshwater fish was most likely negligible.

When considering the isotopic data of humans from all in-
vestigated sites together, males on average had higher 6"°N
values compared to females, suggesting dietary differences
related to greater dietary contributions from terrestrial
animal and/or freshwater fish in the males’ diet. The sex-
based isotopic differences were also observed among indi-
viduals from Kalniskiai, Plinkaigalis and Marvelé, which
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combined comprise the majority of analysed human sam-
ples, which most likely caused this trend to be seen on the
country scale as well. Unfortunately, due to the relatively
small number of samples from other Lithuanian regions
(especially eastern Lithuania), it is impossible to ascertain
whether these sex-based isotopic/dietary differences were
absent in other regions of Lithuania (as the current isotop-
ic data suggests) or whether the small human sample size
from those areas led to the failure to observe this trend.

Based on the stable isotope values of human bone collagen
samples analysed in this study, it can be concluded that
there were no isotopically distinguishable dietary differ-
ences between individuals of different social groups during
the Late Roman and Migration periods in Lithuania. This
could reflect either a relatively weak social differentiation,
whereby elites and commoners had similar diets, or the
possibility that separate social groups had in fact different
diets but it was impossible to detect that due to potential
isotopic similarities between different animal species that
were consumed by the studied humans. The few possible
exceptions to this trend could be seen in the case of male
chieftains from Taurapilis 5/1 and Paduobé-Saltaliiné
III 17/1, as well as the elite female from Plinkaigalis 115,
whose significantly different (more negative §°C and,
especially, higher 6"°N) stable isotope values compared
to those of all the rest of the analysed individuals might
suggest a diet based on exceptionally high proportions of
terrestrial animal and/or freshwater fish protein sources,
which might have resulted from, among other potential
reasons (like possible non-local origins), higher social sta-
tus, as attested by grave goods.

Overall, these results have given us one of the first glimps-
es into the types of dietary habits of people in various
parts of Lithuania during the Roman and Migration peri-
ods. Furthermore, the results of this study could also serve
as a good starting point for future investigations into other
dietary aspects in the territories and periods in question
that remain unknown.
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Vélyvojo Roméniskojo ir Tauty
kraustymosi laikotarpiy

(apie 200-700 m.) Zzmoniy mityba
stabiliyjy anglies ir azoto izotopy
duomenimis

Edvardas Simcenka, Laurynas Kurila,
Justina Kozakaité, Giedré Pili¢iauskiené

Santrauka

Sio straipsnio tikslas - ianalizuoti Vélyvuoju Roménis-
kuoju ir Tauty kraustymosi laikotarpiais Lietuvos terito-
rijoje gyvenusiy Zmoniy mitybg, remiantis Zmoniy kauly
kolageno stabiliyjy izotopy (8§13C ir §15N) analizés duo-
menimis. I$tirtas 71 kolageno méginys i§ Ryty, Siaurés
vidurio, Vidurio ir Vakary Lietuvos laidojimo pamin-
kly. Gauti izotopiniai rezultatai atskleidé, kad visy tirty

Zmoniy mityboje pagrindinj vaidmenj vaidino sausumos
gyvany baltymai, taciau jy santykiné dalis kity baltymy
$altiniy (ypac gélavandeniy zuvy) atzvilgiu skyreési.

Statistiné gauty izotopiniy veréiy analizé parodé buvus
statistiSkai reikémingy mitybos skirtumy tarp Zmoniy,
gyvenusiy skirtinguose Lietuvos regionuose. Didziosios
dalies zmoniy, gyvenusiy Ryty Lietuvoje, pagrindinis bal-
tymy $altinis buvo sausumos gyvinai, tuo tarpu likusiy
$io regiono individy svarbiausiais baltymy Saltiniais galé-
jo bati arba gyvunai, arba gélavandenés zuvys, arba tam
tikras $iy $altiniy derinys. Vidurio Lietuvos Zmonés, ly-
ginant su kitais regionais, turéjo vidutiniskai auksc¢iausias
815N vertes, kurios gali rodyti, kad jy mityboje didziau-
sig santykine baltymy dalj sudaré sausumos gyvinai ir
(arba) gélavandenés zuvys. Tuo tarpu daugumos Siaurés
vidurio Lietuvos kapinynuose palaidoty Zmoniy mityboje,
lyginant su Vidurio Lietuva, sausumos gyvanai sudaré di-
desne baltymuy dalj nei gélavandenés zuvys. Vakary Lietu-
vos kapinynuose palaidoty individy mityba buvo panasi j
Siaurés vidurio Lietuvos, nors izotopiniai duomenys rodo
dar didesng santykine sausumos gyviany ir mazesne géla-
vandeniy zZuvy baltymy dalj.

Vertinant visy tirty Lietuvos regiony zmoniy izotopy
duomenis, buvo nustatyta, kad vyry 015N vertés buvo
statisti$kai reik§mingai auk$tesnés nei motery, kas rodo
didesne sausumos gyviny ir (arba) gélavandeniy Zuvy
dalj vyry mityboje. Ta¢iau nagrinéjant mitybos skirtumus
tarp lyc¢iy kiekvieno i$skirto regiono mastu, statistiskai
reik§mingy vyry ir motery mitybos skirtumy nustatyta
tik Siaurés vidurio ir Vidurio Lietuvoje, tuo tarpu kituose
tirtuose Lietuvos regionuose jy nepastebéta.

Remiantis $iame tyrime analizuoty Zmoniy kauly kola-
geno meéginiy stabiliyjy izotopy vertémis ir pagal arche-
ologinius kriterijus i$skirtomis socialinémis grupémis,
galima daryti iSvada, kad Vélyvuoju Roméniskuoju ir
Tauty kraustymosi laikotarpiais Lietuvoje nebuvo statis-
tiskai reik§mingy mitybos skirtumy tarp skirtingo soci-
alinio statuso asmeny. Taciau taip pat negalima atmesti
tikimybés, kad elito atstovy ir Zemesnio socialinio statuso
bendruomenés nariy mityba i§ tiesy skyrési, o baltymy
pagrinda sudaré skirtingy rasiy gyvanai, kuriy tarpusavio
stabiliyjy izotopy vertés buvo panasios.

Sio tyrimo rezultatai leido atlikti vieng i$ pirmyjy bandy-
my jvertinti Zmoniy mitybos jprocius jvairiose Lietuvos
vietovése Vélyvuoju Roméniskuoju ir Tauty kraustymo-
si laikotarpiais, o gauti izotopiniai duomenys gali padéti
ateityje tiriant kitus, dar nezinomus, aptariamuoju laiko-
tarpiu Lietuvoje gyvenusiy zmoniy mitybos aspektus.
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Appendix A. Summary of statistical comparisons between §'°C values of different
human groups. For these statistical analyses. a parametric Student’s t-test was used.
In order to perform Student’s t-test. at least 3 individuals had to represent each
comparable group. The results of each statistical comparison follow a normal
distribution (p>0.05). The p values of all comparison groups with statistically sig-
nificant differences (p<0.05) are marked in bold. The numbers assigned to

each statistical comparison (first column) will be used in the text to refer to
specific comparison (e.g., Appendix A. 14).

Number of Standard
No. | Comparison individuals in | Means Ranges deviations | p value
each group (10)
1 d vs @ (including probable, | ., 220.8;-20.8 | -22.0 - -20.0; -21.5 - -19.9 0.5; 0.4 0.891
excluding presumed sexes)
2 d vs @ (excluding probable 33,17 20.8;-20.9 | -22.0 - -20.0; -21.5 — -20.4 0.5;0.3 0.475
and presumed sexes)
3 all elites vs middle rank and |, -, , -20.9;-20.7 | -22.0 - -19.9; -21.4 - -20.0 0.5;0.4 0.079
commoners
4 all elites vs commoners 41; 19 -20.9; -20.8 -22.0 --19.9; -21.4 - -20.0 0.5; 0.4 0.281
elites (excluding chieftains
5 and higher ones) vs 37;19 -20.9;-20.8  |-22.0 - -19.9;-21.4 - -20.0 0.5;0.4 0.401
commoners
6 all elites vs middle rank 41;5 20.9;-204 | -22.0 - -19.9; -20.7 - -20.1 0.5;0.3 0.035
7 elites vs middle rank 37;5 20.9;-204 | -22.0 - -19.9; -20.7 - -20.1 0.5;0.3 0.051
8 middle rank vs commoners | 5;19 -20.4; -20.8 -20.7 - -20.1; -21.4 - -20.0 0.3;04 0.110
9 non-adults vs all adults 3,62 20.6;-20.8 | -21.0 - -19.9; -22.0 - -19.9 0.6;0.4 0.466
1o | 2nyadults vsyoung. middle |, 20.7;-20.9 | -21.9 - -19.9; -22.0 - -20.0 0.5;0.4 0.029
and old adults
11 |youngadultsvs middle 15; 19 21.1;-208 | -22.0 - -20.6; -21.5 - -20.0 0.4;0.5 0.105
adults
12 young adults vs old adults 15;7 -21.1;-20.9 -22.0 - -20.6; -21.1 - -20.4 0.4; 0.2 0.169
13 young adults vs any adults 15; 21 -21.1;-20.7 -22.0 - -20.6; -21.9 - -19.9 0.4; 0.5 0.009
14 | middle adults vs old adults | 19;7 20.8;-209 | -21.5--20.0; -21.1 - -20.4 0.5;0.2 0.913
15 | middle adults vs any adults | 19; 21 20.8;-20.7 | -21.5--20.0;-21.9 — -19.9 0.5;0.5 0.265
16 | oldadults vs any adults 721 20.9;-207 | -21.1 - -20.4; -21.9 — -19.9 0.2;0.5 0.336
j7 | Taurapilis vs rest of Fastern | 5 g 21.8;-20.6 | -22.0 - -20.45-21.2 - -19.9 0.3; 0.4 0.002
Lithuania
e 0.099
18 Kalniskiai vs Plinkaigalis 10; 13 -21.0; -20.8 -21.5--20.6; -21.2 - -20.4 0.3;0.2
19 | Kalnigkiai vs Marvelé 10; 13 21.0;-203 | -21.5 - -20.6; -20.7 — -19.9 0.3;0.2 <0.0001
20 | Plinkaigalis vs Marvelé 13; 13 20.8;-203 | -21.2 - -20.4; -20.7 — -19.9 0.2;0.2 <0.0001
o1 | Kalniskiai and Plinkaigalis |, 5 220.9;-20.3 | -21.5 - -20.4; -20.7 — -19.9 0.3;0.2 <0.0001
vs Marvelé
22| Pagrybis vs Veluikiai 15; 3 21.0;-21.3 | -21.3--20.7; -21.4 - -21.1 0.1;0.2 0.023
Eastern Lithuania (including
23 | Taurapilis) vs Central 11; 36 20.9;-20.7 | -22.0 —-19.9;-21.5 — -19.9 0.7;0.4 0.164
Lithuania (including
Marvelé)
Eastern Lithuania
24 | (excluding Taurapilis) vs 1o 50 20.6;-20.7 | -21.2--19.9;-21.5 —-19.9 0.4; 0.4 0.604
Central Lithuania (including
Marvelé)
Eastern Lithuania (including
o5 | Taurapilis) vs Central 11;23 20.9;-209 | -22.0 - -19.9; -21.5 - -20.4 0.7;0.3 0.992
Lithuania (excluding
Marvelé)
26 | Eastern Lithuania (including |, |, 5 20.9;-20.3 | -22.0 - -19.9;-20.7 — -19.9 0.7;0.2 0.004
Taurapilis) vs Marvelé
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Number of Standard
No. | Comparison individuals in | Means Ranges deviations | p value
each group (10)

g7 | EasternLithuania (excluding o - 5 20.6;-20.3 | -21.2 - -19.9; 20.7 - -19.9 0.4;0.2 0.037
Taurapilis) vs Marvelé
Eastern Lithuania

oy | (excluding Taurapilis) vs . ) 20.6;-20.9 | -21.2 - -19.9; -21.5 - -20.4 0.4;0.3 0.026
Central Lithuania (excluding
Marvelé)
Taurapilis vs Central

29 Lithuania (including 3; 36 -21.8; -20.7 -22.0 --21.4;-21.5--19.9 0.3;0.4 <0.0001
Marvelé)
Taurapilis vs Central

30 Lithuania (excluding 3;23 -21.8; -20.9 -22.0 - -21.4;-21.5--20.4 0.3;0.3 <0.0001
Marvelé)

31 Taurapilis vs Marvelé 3;13 -21.8;-20.3 -22.0 --21.4;-20.7 - -19.9 0.3;0.2 <0.0001
Eastern Lithuania (including

32 Taurapilis) vs Western 11; 18 -20.9; -21.1 -22.0--19.9; -21.4 - -20.7 0.7; 0.2 0.289
Lithuania
Eastern Lithuania (excluding

33 Taurapilis) vs Western 8; 18 -20.6; -21.1 -21.2 --19.9; -21.4 - -20.7 0.4;0.2 0.000
Lithuania

34 | Taurapilis vs Western 3; 18 21.8;-21.1 | -22.0 - -21.4;-21.4 - -20.7 0.3;0.2 <0.0001
Lithuania
Central Lithuania (including

35 Marvelé) vs Western 36; 18 -20.7; -21.1 -21.5--19.9; -21.4 - -20.7 0.4;0.2 0.000
Lithuania
Central Lithuania (excluding

36 Marvelé) vs Western 23; 18 -20.9; -21.1 -21.5--20.4; -21.4 - -20.7 0.3; 0.2 0.024
Lithuania

37 | Marvelé vs Western 13;18 20.3;-21.1 | -20.7 - -19.9; -21.4 - -20.7 0.2;0.2 <0.0001

Lithuania

3g |2l elites vs commonersin g 4 21.1;-205 | -22.0 —-19.9; -21.0 — -20.0 0.7, 0.5 0.204
Eastern Lithuania

& (including probable) vs ¢

39 | - 6;4 21.0;-21.1 | -21.5 - -20.6; -21.5 — -20.7 0.3;0.3 0.617
in Kalniskiai

4o | Clites vs commoners in 63 21.1;-209 | -21.5--20.7;-21.1 - -20.7 0.3;0.2 0.291
Kalnigkiai

4 |Youngadultsvs middle 44 21.1;-21.0 | -21.5 - -20.6; -21.5 — -20.7 0.3; 0.4 0.775

adults in Kalnigkiai

42 J vs Q in Plinkaigalis 756 -20.8; -20.8 -21.2 --20.6; -21.2 - -20.4 0.2;0.3 0.957

3 vs Q (excluding 9 from

£ |l 119) in Plinksigatis |7 220.8;-20.8 | -21.2 - -20.6;-21.2 - -20.4 0.2;0.3 0.855

44 | clitesvs commonersin 75 20.8;-209 | -21.1 - -20.6; -21.2 - -20.4 0.2;0.3 0.794
Plinkaigalis

45 | youngadultsvs middle 33 220.9;-209 | -21.1 --20.7;-21.2 - -20.8 0.2;0.2 0.773
adults in Plinkaigalis

46 | youngadultsvsoldadultsin |, 20.9;-207 | -21.1 - -20.7; -21.0 - -20.4 0.2;0.3 0.447
Plinkaigalis

g7 Youngadultsvsanyadultsing ., 20.9;-20.8 | -21.1--20.7;-21.2 - -20.6 0.2;0.3 0.773
Plinkaigalis

43 middleadultsvsoldadults 1, 20.9;-20.7 | -21.2 - -20.8; -21.0 - -20.4 0.2;0.3 0.356
in Plinkaigalis

g9 middleadultsvsanyadults |, 20.9;-20.8 | -21.2 - -20.8;-21.2 - -20.6 0.2;0.3 0.608
in Plinkaigalis

50 | oldadultsvsanyadultsin |, 20.7;-20.8 | -21.0 - -20.4; -21.2 - -20.6 0.3;0.3 0.663
Plinkaigalis

51 | O vs 2inKalniSkiai and 13; 10 20.9;-209 | -21.5 - -20.6; -21.5 - -20.4 0.3;0.3 0.755
Plinkaigalis
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Number of Standard
No. |Comparison individuals in | Means Ranges deviations | p value
each group (10)
3 vs Q (excluding @ from
52 |burial 115) in Kalniskiai and | 13;9 220.9;-20.9 | -21.5 - -20.6; -21.5 — -20.4 0.3;0.3 0.633
Plinkaigalis
53 | clitesvscommonersin 4 0 21.0;-20.9 | -21.5 - -20.6; -21.2 — -20.4 0.3;0.3 0.478
Kalnigkiai and Plinkaigalis
young adults vs middle
54 | adults in Kalnikiai and 77 21.0;-21.0 | -21.5 - -20.6; -21.5 - -20.7 0.3;0.3 0.901
Plinkaigalis
55 |youngadultsvsoldadultsin |/ o 21.0;-20.8 | -21.5 - -20.6; -21.1 — -20.4 0.3;0.3 0.248
Kalnigkiai and Plinkaigalis
56 |youngadultsvsanyadultsin| 21.0;-20.8 | -21.5 - -20.6;-21.2 — -20.6 0.3;0.3 0.338
Kalniskiai and Plinkaigalis
middle adults vs old
57 | adults in Kalni$kiai and 75 21.0;-208 | -21.5--20.7; -21.1 - -20.4 0.3;0.3 0.306
Plinkaigalis
middle adults vs any
58 | adults in Kalniskiai and 7:4 21.0;-208 | -21.5--20.7;-21.2 - -20.6 0.3;0.3 0.401
Plinkaigalis
old adults vs any adults in
59| Kalniskiai and Blinkaigalis | > * 220.8;-20.8 | -21.1 - -20.4; -21.2 - -20.6 0.3;0.3 0.932
go | clitesvs elitesin 9;4 220.9;-21.1 | -21.5 - -20.6; -21.5 — -20.7 0.3;0.3 0.350
Kalnigkiai and Plinkaigalis ’ o ) T ) - )
g1 |Cclitesvs © commonersin | o ¢ 220.9;-20.8 | -21.5 - -20.6; -21.2 — -20.4 0.3;0.3 0.530
Kalniskiai and Plinkaigalis
6y |C clitesvs Qcommonersin |, ¢ 21.1;-208 | -21.5--20.7; -21.2 — -20.4 0.3;0.3 0.207
Kalniskiai and Plinkaigalis
young adult &' vs young
63 | adultQ in Kalnitkiaiand | 3;4 20.9;-21.1 | -21.1 - -20.6; -21.5 — -20.7 0.3;0.3 0.339
Plinkaigalis
64 |3 vsQ in Marvele 85 20.2;-20.3 | -20.7 — -20.0; -20.7 — -19.9 0.2;0.3 0.640
g5 | clites vs middle ranks in 7:3 20.3;-20.3 | -20.7 - -19.9; -20.7 - -20.1 0.3;0.3 0.696
Marvelé
66 | Clites vs commoners in 7:3 20.3;-20.2 | -20.7 - -19.9;-20.3 - -20.1 0.3;0.1 0.682
Marvelé
67 | middle ranks vs commoners |, 20.3;-20.2 | -20.7 - -20.15-20.3 - -20.1 0.3;0.1 0.492
in Marvelé
g | middleadultsvsanyadults | o 120.2;-20.3 | -20.5— -20.05 -20.7 — -19.9 0.2;0.3 0.573
in Marvele
go |G clitesvs Qelites in 43 20.2;-20.3 | -20.3 - -20.0; -20.7 - -19.9 0.1;0.4 0.518
Marvelé
70 |ayadultSvsanyadult® ), -203;-203 | -20.7 - -20.1; -20.7 - -19.9 0.3;0.3 0.785
in Marvelé
71 | O vs Plexcluding probable | 211211 | -21.4--20.7;-21.4 - -21.0 0.2;0.2 0.573
ones) in Western Lithuania
72 |Ovs € (including probable |, 21.0;-21.2 | -21.4--20.7;-21.4 - -21.0 0.2;0.2 0.237
ones) in Western Lithuania
elites (excluding higher
73 ones) vs commoners in 11;5 -21.0; -21.1 -21.3 --20.7; -21.4 - -21.0 0.2; 0.2 0.467
Western Lithuania
74 | lelitesvs commonersin |, o 2113211 | -21.4--20.7;-21.4 - -21.0 0.2;0.2 0.749
Western Lithuania
75 |youngadultsvsmiddle | o 212211 | -21.4 - -21.0; ~21.4 — -20.7 0.2;0.2 0.416
adults in Western Lithuania
76 | youngadultsvsanyadultsin| . , 2125-21.0 | -21.4--21.0;-21.1 - -20.9 0.2;0.1 0.076
Western Lithuania
77 | middleadults vs any adults | ., 211,210 | -21.4 - -20.7; 21,1 - -20.9 0.2;0.1 0.444

in Western Lithuania
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Number of Standard
No. | Comparison individuals in | Means Ranges deviations | p value
each group (10)
& elites (excluding higher
78 ones) vs @ elites in Western | 6; 4 -21.0; -21.2 -21.2 --20.7; -21.3 - -21.0 0.2;0.1 0.077
Lithuania
79 | AL elites vs 2 elites in 8;4 21.0;-212 | -21.4--20.7;-21.3 - -21.0 0.2;0.1 0.339
Western Lithuania
& elites (excluding higher
80 ones) vs © commoners in 6;3 -21.0;-21.1 -21.2--20.7;-214 - -21.0 0.2;0.2 0.191
Western Lithuania
g1 | elitesvs © commoners | 21.0;21.1 | -21.4--20.7;-21.4 - -21.0 0.2;0.2 0.493
in Western Lithuania
go |7 clitesvs ¢ commonersin |, 212; 211 | -213--21.0;-21.4 - -21.0 0.1;0.2 0.922
Western Lithuania
g3 | middleadult & vsanyadult | 21.1;-209 | -21.4 - -20.7; -21.0 - -20.9 0.2;0.1 0.301
& in Western Lithuania

Appendix B. Summary of statistical comparisons between §"°N values of
different human groups. For these statistical analyses. a parametric Student’s t-test
was used. In order to perform Student’s t-test. at least 3 individuals had to rep-
resent each comparable group. The results of each statistical comparison follow a
normal distribution (p>0.05). The p values of all comparison groups with
statistically significant differences (p<0.05) are marked in bold. The numbers
assigned to each statistical comparison (first column) will be used in the text to
refer to specific comparison (e.g., Appendix B.14).

Number of
. oL . Standard
No. |Comparison individuals in | Means Ranges L. p value
deviations (10)
each group
1 Jvs © (including probable. | 39,5 9.4;8.8 7.8-10.9;7.7-10.5 0.8;0.7 0.004
excluding presumed sexes)
| vs? (excludingpresumed |55, 9.3;8.7 7.8-10.9;7.7-10.5 0.8;0.7 0.007
sexes; all sites)
3 |allclitesvsmiddlerankand =7, 9.29.1 7.7-10.9;7.9-10.4 0.8;0.8 0.911
commoners
4 all elites vs commoners 41; 19 9.2;9.0 7.7-10.9; 7.9-10.4 0.8;0.7 0.379
5 |clites (excluding chieftains and |, 9.1;9.0 7.7-10.5,7.9-10.4 0.7;0.7 0.430
higher ones) vs commoners
6 all elites vs middle rank 41;5 9.2;9.8 7.7-10.9; 9.2-10.2 0.8;0.4 0.095
7 elites vs middle rank 37;5 9.1;9.8 7.7-10.5; 9.2-10.2 0.7;0.4 0.058
8 middle rank vs commoners 5;19 9.8;9.0 9.2-10.2; 7.9-10.4 0.4; 0.7 0.028
9 non-adults vs all adults 3; 62 9.1;9.1 8.1-9.8;7.7-10.9 0.9;0.8 0.868
jo | 2nyadultsvsyoung middle 1, ) 9.4;9.0 7.9-10.4;7.7-10.9 0.7, 0.8 0.096
and old adults
11 young adults vs middle adults | 15; 19 9.0;9.1 7.7-10.5; 7.8-10.9 0.8;0.9 0.552
12 young adults vs old adults 15,7 9.0; 8.9 7.7-10.5; 8.0-9.5 0.8;0.5 0.748
13 young adults vs any adults 15;21 9.0,9.4 7.7-10.5;7.9-10.4 0.8;0.7 0.112
14 middle adults vs old adults 19; 7 9.1; 8.9 7.8-10.9; 8.0-9.5 0.9;0.5 0.430
15 middle adults vs any adults 19; 21 9.1;9.4 7.8-10.9;7.9-10.4 0.9;0.7 0.358
16 old adults vs any adults 7521 8.9;9.4 8.0-9.5;7.9-10.4 0.5; 0.7 0.081
17 | Taurapilis vsrest of Eastern 5 ¢ 9.9;9.9 9.4-10.9;9.3-10.3 0.8; 0.4 0.845
Lithuania
18 Kalnigkiai vs Plinkaigalis 10; 13 8.9; 8.8 7.9-9.9;7.9-10.5 0.6; 0.7 0.861
19 Kalnigkiai vs Marvelé 10; 13 8.9;9.8 7.9-9.9; 8.9-10.5 0.6; 0.5 0.001
20 Plinkaigalis vs Marvelé 13; 13 8.8;9.8 7.9-10.5; 8.9-10.5 0.7; 0.5 0.001
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Human diet in Lithuania during the Late Roman and Migration periods (ca. 200-700 AD) ARCHAEOLOGIA BATTICA 30
N s Standard
No. | Comparison individuals in | Means Ranges . .. p value
deviations (10)
each group

g1 | Kalniskiaiand Plinkaigalis vs | 5 5 8.9;9.8 7.9-10.5; 8.9-10.5 0.6;0.5 <0.0001
Marvelé

22 Pagrybis vs Véluikiai 15;3 8.6; 8.4 7.7-9.5; 8.0-8.7 0.5; 0.4 0.500
Eastern Lithuania (including

23 Taurapilis) vs Central 11; 36 9.9;9.2 9.3-10.9; 7.9-10.5 0.5;0.7 0.007
Lithuania (including Marvelé)
Eastern Lithuania (excluding

24 Taurapilis) vs Central 8; 36 9.9;9.2 9.3-10.3; 7.9-10.5 0.4;0.7 0.020
Lithuania (including Marvelé)
Eastern Lithuania (including

25 Taurapilis) vs Central 11;23 9.9;8.9 9.3-10.9; 7.9-10.5 0.5;0.6 <0.0001
Lithuania (excluding Marvelé)

26 | Eastern Lithuania (including 1, - 5 9.9;9.8 9.3-10.9; 8.9-10.5 0.5; 0.5 0.710
Taurapilis) vs Marvelé

g7 | Eestern Lithuania (excluding /o, 5 9.9;9.8 9.3-10.3; 8.9-10.5 0.4; 0.5 0.783
Taurapilis) vs Marvelé
Eastern Lithuania (excluding

28 Taurapilis) vs Central 8;23 9.9; 8.9 9.3-10.3; 7.9-10.5 0.4; 0.6 0.000
Lithuania (excluding Marvelé)

29 | Taurapilis vs Central Lithuania | 5 ;¢ 9.9;9.2 9.4-10.9; 7.9-10.5 0.8;0.7 0.115
(including Marvelé)

30 | Laurapilis vs Central Lithuania | 5, 9.9;8.9 9.4-10.9;7.9-10.5 0.8; 0.6 0.015
(excluding Marvelé)

31 Taurapilis vs Marvelé 3;13 9.9;9.8 9.4-10.9; 8.9-10.5 0.8;0.5 0.729
Eastern Lithuania (including

32 Taurapilis) vs Western 11;18 9.9; 8.6 9.3-10.9; 7.7-9.5 0.5; 0.5 <0.0001
Lithuania
Eastern Lithuania (excluding

33 Taurapilis) vs Western 818 9.9; 8.6 9.3-10.3; 7.7-9.5 0.4;0.5 <0.0001
Lithuania

34 Taurapilis vs Western Lithuania | 3; 18 9.9; 8.6 9.4-10.9;7.7-9.5 0.8;0.5 0.001

35 | Central Lithuania (including 75 o 9.2;8.6 7.9-10.5;7.7-9.5 0.7;0.5 0.003
Marvelé) vs Western Lithuania
Central Lithuania (excluding ) ) ) )

36 Marvelé) vs Western Lithuania 23;18 8.9; 8.6 7.9-10.5;7.7-9.5 0.6; 0.5 0.136

37 Marvelé vs Western Lithuania |13; 18 9.8; 8.6 8.9-10.5; 7.7-9.5 0.5; 0.5 <0.0001

3g | clites @l)vscommonersine g 4 9.9,9.7 9.4-10.9;9.3-10.3 0.5;0.5 0.587
lithuania

39 3vs Q in Kalnigkiai 6; 4 9.2; 8.5 8.6-9.9; 7.9-9.1 0.5;0.5 0.052

4o | clites vs commoners in 63 8.7;9.1 7.9-9.2;8.3-9.9 0.4; 0.8 0.302
Kalnigkiai

41 |youngadultsvsmiddleadults 1, -, 8.7;8.9 7.9-9.6;8.3-9.9 0.7;0.7 0.714
in Kalniskiai

42 3 vs Q in Plinkaigalis 7; 6 8.8; 8.8 8.0-9.5; 7.9-10.5 0.5;0.9 0.970

g3 |G Vs Flwithout @ from burial | . 8.8;8.5 8.0-9.5;7.9-9.1 0.5; 0.5 0.286
115) in Plinkaigalis

44 | Clites vs commoners in 7:5 9.0;8.5 8.0-10.5;7.9-9.1 0.8;0.5 0.210
Plinkaigalis

45 |youngadultsvsmiddleadults |, 9.3;8.9 8.6-10.5; 8.4-9.4 1.0;0.5 0.525
in Plinkaigalis

46 | Youngadultsvsoldadultsin 5 5 9.3;8.5 8.6-10.5; 8.0-9.1 1.0; 0.6 0.276
Plinkaigalis
young adults vs any adults in

47 . .. 3;4 9.3;8.7 8.6-10.5;7.9-9.5 1.0; 0.8 0.395
Plinkaigalis

4 |middleadultsvs oldadultsin -, 5 8.9; 8.5 8.4-9.4;8.0-9.1 0.5; 0.6 0.406
Plinkaigalis
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ARCHAEOLOGIA B ALTIC A 30 Edvardas Simcenka, Laurynas Kurila, Justina Kozakaité and Giedré Pili¢iauskiené
BT i? Standard
No. |Comparison individuals in | Means Ranges . .. p value
deviations (10)
each group

g9 | widdleadultsvsanyadultsin |, 8.9;8.7 8.4-9.4;7.9-9.5 0.5;0.8 0.752
Plinkaigalis

50 | Odadultsvsanyadultsin 34 8.5;8.7 8.0-9.1;7.9-9.5 0.6;0.8 0.685
Plinkaigalis

51| vs % inKalniskiai and 13; 10 9.0;8.7 8.0-9.9;7.9-10.5 0.5;0.8 0.251
Plinkaigalis
38 vs @ (without @ from

52 burial 115) in Kalnigkiai and 13;9 9.0; 8.5 8.0-9.9; 7.9-9.1 0.5; 0.5 0.027
Plinkaigalis
elites vs commoners in

53 Kalnickiai and Plinkaigalis 13; 8 8.9; 8.7 7.9-10.5;7.9-9.9 0.7; 0.6 0.621
young adults vs middle adults ] ] 0 aa )

54 in KalniSkiai and Plinkaigalis 7;7 9.0; 8.9 7.9-10.5; 8.3-9.9 0.8;0.5 0.826
young adults vs old adults in ) ) 0 e )

55 Kalnidkiai and Plinkaigalis 755 9.0; 8.8 7.9-10.5; 8.0-9.2 0.8; 0.5 0.607
young adults vs any adults in ) ) C0E o )

56 Kalnidkiai and Plinkaigalis 754 9.0; 8.7 7.9-10.5; 7.9-9.5 0.8; 0.8 0.604
middle adults vs old adults in

57 Kalnigkiai and Plinkaigalis 7;5 8.9; 8.8 8.3-9.9; 8.0-9.2 0.5; 0.5 0.663

sg |middleadults vsanyadultsin 1/, 8.9; 8.7 8.3-9.9;7.9-9.5 0.5;0.8 0.642
Kalniskiai and Plinkaigalis

59 | Oldadultsvsanyadultsin 54 8.8;8.7 8.0-9.2;7.9-9.5 0.5;0.8 0.919
Kalniskiai and Plinkaigalis

go | O clitesvs @ elites in Kalniskdai | o, 8.8;8.9 8.0-9.5;7.9-10.5 0.5 1.1 0.780
and Plinkaigalis

g1 |C clitesvs Scommonersin |y ¢ 8.8;8.5 8.0-9.5;7.9-9.1 0.5;0.5 0.225
Kalniskiai and Plinkaigalis

6y | O clitesvs @ commonersin |, o 8.9;8.5 7.9-10.5;7.9-9.1 1.1;0.5 0.403
Kalnigkiai and Plinkaigalis
young adult &' vs young adult ) ] 0o ]

63 9 in Kalnidkiai and Plinkaigalis 3;4 9.0; 8.9 8.6-9.6;7.9-10.5 0.5;1.1 0.910

64 3 vs Qin Marvelé 8;5 10.1; 9.3 9.9-10.5; 8.9-9.5 0.2;0.2 <0.0001

g5 | clitesvs middle ranks in 7:3 9.9;10.0 9.3-10.5;9.9-10.2 0.5;0.2 0.597
Marvelé

66 elites vs commoners in Marvelé | 7; 3 9.9;9.5 9.3-10.5; 8.9-10.4 0.5;0.8 0.334

g7 | middleranksvs commonersin | 5 5 10.0;9.5 9.9-10.2; 8.9-10.4 0.2;0.8 0.296
Marvelé

6g | middleadultsvsanyadultsin | o 10.0;9.7 9.4-10.5; 8.9-10.4 0.4;0.5 0.219
Marvelé

69 & elites vs Q elites in Marvelé | 4;3 10.2;9.4 9.9-10.5;9.3-9.5 0.3; 0.1 0.006

70 |anyadultd vsanyadult @in |, 10.1;9.2 9.9-10.4; 8.9-9.5 0.2;0.2 0.002
Marvelé

71 | s §lexcluding probable 1, 8.6;8.3 7.8-9.5;7.7-8.9 0.5;0.5 0.247
ones) in Western Lithuania

72 | S vs 2(including probable 10;7 8.7, 8.5 7.8-9.5;,7.7-9.3 0.5; 0.6 0.457
ones) in Western Lithuania
elites (excluding higher ones)

73 vs commoners in Western 11;5 8.6; 8.6 7.7-9.3; 8.0-9.5 0.5; 0.6 0.849
Lithuania
elites (including higher ones)

74 vs commoners in Western 13;5 8.6; 8.6 7.7-9.3; 8.0-9.5 0.5;0.6 0.986
Lithuania

75 | youngadults vs middleadults | o ¢ 8.5;8.4 7.7-9.3;7.8-8.9 0.6; 0.4 0.826
in Western Lithuania

76 | youngadultsvsanyadultsin | o, 8.5;8.8 7.7-9.3;8.4-9.3 0.6; 0.4 0.348
Western Lithuania

77 | middleadults vs anyadultsin | o, 8.4;8.8 7.8-8.9;8.4-9.3 0.4; 0.4 0.134
Western Lithuania
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TR Standard
No. | Comparison individuals in | Means Ranges . .. p value
deviations (10)
each group

& elites (excluding higher

78 ones) vs ¢ elites in Western 6; 4 8.7; 8.7 8.3-9.3;7.7-9.3 0.4;0.7 0.895
Lithuania
& elites (including higher

79 ones) vs ¢ elites in Western 8;4 8.6; 8.7 7.8-9.3;7.7-9.3 0.5; 0.7 0.834
Lithuania
& elites (excluding higher

80 ones) vs Y commoners in 6;3 8.7;8.3 8.3-9.3; 8.0-8.7 0.4;0.4 0.147
Western Lithuania
& elites (including higher ones)

81 vs © commoners in Western 83 8.6;8.3 7.8-9.3; 8.0-8.7 0.5;0.4 0.303
Lithuania

gy |7 clitesvs P commonersin |, 4 8.7,8.3 7.7-9.3;8.0-8.7 0.7; 0.4 0.400
Western Lithuania

g3 |middleadult & vsanyadultd | 8.5;8.9 7.8-8.9;8.4-9.3 0.4; 0.4 0.256
in Western Lithuania
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