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ABSTRACT

The Apuseni Mountains of southwestern Transylvania (Romania) are home to the richest gold and copper deposits in Europe, key resources that fueled the development of social complexity during the Bronze Age
(ca. 2700–800 B.C.E.). This landscape encompasses a significant amount of topographic and ecological diversity, with upland landscapes incorporating major mineral deposits, forests, pastures, and salt springs, and lowland agropastoral landscapes abutting the major interregional Mureș River corridor. Local Early Bronze Age
(ca. 2700–2000 B.C.E.) communities typically buried their dead in stone-covered tumuli in the uplands, though
there are also examples of burial in lowland settlements. The relationship between upland and lowland mortuary contexts is an enduring question within the regional archaeological record. In this paper we present a case
study that compares individuals from two sites: the lowland settlement of Alba Iulia-Pârâul Iovului and the
upland cemetery of Meteș-La Meteșel. We ask whether there were differences between the uplands and the lowlands in terms of mortuary practices and eligibility for burial, or differences in the lived experience of pathology or trauma. Our results show that there are few significant differences between the two samples. Adults and
subadults, as well as males and females, are represented at both sites, and levels of skeletal pathology are low,
while dental insults are more frequent. We conclude by outlining a strategy for developing a regional bioarchaeology that will incorporate multiple lines of archaeological and bioarchaeological evidence and enhance our
understanding of the biocultural dynamics of the region.
Keywords: bioarchaeology; mountains; Bronze Age
Localizaţi în sud-vestul Transilvaniei (România), Munţii Apuseni adăpostesc cele mai bogate zăcăminte de aur
şi cupru din Europa, resurse vitale care au alimentat dezvoltarea complexităţii sociale pe parcursul epocii bronzului (cca. 2700-800 BC). Acest peisaj încorporează o remarcabilă diversitate topografică şi ecologică, cu zonele
înalte adăpostind principalele zăcăminte metalifere, păduri, păşuni montane, zonele agro-pastorale mai joase
învecinându-se cu principalul coridor interregional al văii Mureşului. Comunităţile locale ale Bronzului timpuriu (cca. 2700-2000 BCE) din zona muntoasă îşi îngropau de obicei morţii în tumuli cu manta de piatră , dar
există şi exemple de înmormântări în aşezările din zonele mai joase. Relaţia dintre contextele funerare din
zonele înalte şi cele din zonele joase de relief rămâne o întrebare de durată în contextual arheologic regional.
Studiul de faţă prezintă un studiu de caz care compară indivizi din două situri: aşezarea din zona joasă de la
Alba Iulia-Pârâul Iovului şi cimitirul din zona muntoasă de la Meteş- La Meteşel. Sunt puse întrebări care
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privesc existenţa unor diferenţe între practicile funerare din zonele joase şi cele înalte sau în ceea ce priveşte
experienţa trăită a traumelor şi patologiei. Rezultatele noastre indică puţine diferenţe semnificative între cele
două loturi de probe. Adulţi şi subadulţi, de sex masculine sau feminin, sunt reprezentaţi în ambele situri, nivelurile de patologie osoasă fiind joase, în vreme ce afecţiunile dentare sunt mai frecvente. Concluzionăm prin
evidenţierea unei strategii pentru dezvoltarea unei bioarheologii regionale, care va încorpora multiple linii de
dovezi arheologice şi bioarheologice şi va înbunătăţi înţelegerea dinamicii bioculturale a regiunii.
Cuvinte-cheie: bioarheologie; munţi; epoca bronzului

The lives of people in mountain landscapes are intertwined with the topographic and geological complexity of the environment in which they reside.
Mountains provide communities with a unique constellation of challenges and opportunities (Schon
and Galaty 2006). They can be physically peripheral,
difficult to traverse, and environmentally marginal,
while simultaneously acting as loci of specialized activities, possessing abundant natural resources, and
providing pathways for socioeconomic interaction.
For communities living in mountains, the landscape
plays an important role in structuring daily life and
interaction at multiple scales (Wright 2014, 2020). In
prehistoric mining communities that relied on resources from the mountains, the importance of the
landscape is especially clear. As people exploited
patchily distributed natural resources, landscape
characteristics would have been a major factor in
making decisions that affected many different aspects of past lifeways (Quinn and Ciugudean 2018).
In this study we focus our attention on the Apuseni
Mountains of southwestern Transylvania, Romania.
This region has the richest gold deposits in Europe
and the third-largest gold deposits globally, making it
one of the most important mountainous mining
landscapes in the world. In addition to gold, southwestern Transylvania has major deposits of copper,
silver, and salt. These resources make this area,
dubbed the “Golden Quadrangle,” a nexus for human
resource exploitation from prehistory to the present
day (Ciugudean 2012).
Temporally, our research centers on the third millennium B.C.E. This was a period of social transformation and demographic change in Transylvania
and other areas of Europe that significantly affected
ideological, economic, and political systems at the local and regional levels (Díaz-del-Río 2013; Earle 2002;
Furholt 2018; Harris et al. 2013; Lillios 2014; Robb
2009; Shennan 1982). During this time, migrant populations from the Pontic steppe—commonly referred
to as the Yamnaya culture—entered the Carpathian
macroregion, bringing with them new technologies
and distinct social practices, including burying their
dead in highly visible pit graves covered by earthen
tumuli (Haak et al. 2015; Heyd 2012; Kristiansen et al.

2017). The relationships between local and migrant
communities may have helped shape the emergence
of institutionalized inequality in this region, since resources in southwestern Transylvania were integral
components of Bronze Age economies that were
traded widely across eastern and central Europe (Boroffka 2006; Ciugudean 2012; O’Shea 2011; Papalas
2008). The expansion of interregional exchange networks during the Bronze Age provided additional
opportunities for emerging elites to begin to exert influence over the movement of these valuable resources (Earle et al. 2015; Earle and Kristiansen 2010;
Harding 2000). Understanding how communities
were organized in mining districts like Transylvania
thus provides critical information about processes of
social change during the Bronze Age, which is why
this area has been a nexus for archaeological research
on regional connectivity since the early twentieth
century (László 2009).
The geological and topographic variability of the
Apuseni Mountains defines this segmented landscape. Bronze Age communities would have been
able to mine and exploit deposits of gold, copper, and
tin in the Apuseni Mountain uplands and collect salt
and control access to riverine transport and exchange
systems in the lowlands along the Mureș River1 floodplain. The uplands would have provided land for pasture while fertile agricultural soils were found in the
lowlands (Quinn and Ciugudean 2018). Upland ridges
were dotted with stone-covered burial mounds while
the lowlands contained large numbers of earthen tumuli. Recent survey work on settlement patterns has
documented divisions between how people exploited
upland and lowland resources (see Quinn and Ciugudean 2018; Quinn and Fivenson 2020). However,
the lack of systematic bioarchaeological research in
the region has limited our ability to understand social organization across this mountain landscape
(Constantinescu et al. 2016; Perianu 1990). Bioarchaeological approaches allow researchers to explore the
1

The toponyms and place-names used in this paper follow
Romanian conventions; given the history of the region, it is
important to note that other sources describing the Bronze
Age in the region may use Hungarian place-names.
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tensions between lived experiences embodied in human remains and performed identities materialized
through mortuary practices (Quinn and Beck 2016).
In southwestern Transylvania, a regional bioarchaeology will eventually allow us to explore the interplay
between social practices and the variable
environment.
In this paper we present a pilot study comparing
human skeletal remains from two Early Bronze Age
sites from the uplands and the lowlands of southwestern Transylvania. We ask two research questions
that examine the impact of potential economic and
cultural distinctions on the social organization and
lived experiences of mountain communities. First,
were there differences in who was buried in upland
and lowland sites? Second, did mortuary practices in
the uplands and the lowlands include all members of
the population (male, female, adult, subadult), or
were particular mortuary treatments restricted to
specific individuals such as adults or locals? Answering these questions will provide new insight into the
lives and deaths of people in mountainous resource
procurement zones during this key period of social
change.
1. 
The Bronze Age in the Apuseni
Mountain Region of Transylvania

The Transylvanian Early Bronze Age lasted from approximately 2700 to 2000 B.C.E. (Ciugudean 1996;
Quinn et al. 2020a:Figure 7). During this period, the
local Livezile (2700–2500 B.C.E.), Șoimuș (2500–
2250 B.C.E.), and Iernut (2250–2000 B.C.E.) culture
groups occupied the eastern fringe of the Apuseni
Mountains (Figs. 1 and 2). These cultural groups
have been defined by archaeologists based on shared
material culture, socioeconomic systems, and mortuary practices within each group. Livezile and
Șoimuș communities in particular are associated
with the construction of tumulus cemeteries2 in the
highlands of southwestern Transylvania. These
groups are sequential; Livezile emerged out of the
Coțofeni culture from the preceding Copper Age
(ca. 3500–2700 B.C.E.), and Șoimuș followed Livezile. Livezile and Șoimuș groups produced a wide
range of material culture, including ceramic assemblages characterized by a variety of handled cups,
2

Tumulus cemeteries are clusters of multiple burial mounds—
tumuli—located in close proximity to each other (see Ciugudean 2011). In this paper we use the term “tumuli” to refer
to both stone-covered and earth-covered burial mounds,
specifying the type of tumuli when relevant.
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small beakers, jugs, bowls, amphorae, and hanging
vessels with characteristic patterns of decoration on
vessel rims and shoulders, bone tools, lithics, and
spectacle-shaped pendants, pins, bracelets, and spiral beads made from copper (Ciugudean 1996). The
material assemblages of Livezile and Șoimuș communities rely on natural resources procured within
the Apuseni Mountains.
During the late Copper Age and into the Early
Bronze Age, communities from the Eurasian steppe,
known as the Yamnaya, migrated through the Danube into the Carpathian Basin and Transylvania
(Heyd 2012). The movement of Yamnaya populations into the region is attested to by recent ancient
DNA research (Allentoft et al. 2015; Haak et al.
2015; Mathieson et al. 2018). Archaeologically, the
spread of Yamnaya is best documented by the presence of earthen tumuli, also called kurgans (Frînculeasa et al. 2015; Preda-Bălănică et al. 2020).
While earthen tumuli are plentiful in the Carpathian macroregion during this period, there is minimal evidence of settlements that can be attributed
to Yamnaya populations (Preda-Bălănică et al.
2020). In Transylvania, there is a geographical and
topographical split in landscape use between
local communities and Yamnaya newcomers;
Livezile and Șoimuș material culture is found in
the uplands and lowlands, while Yamnaya-style
earthen tumuli are primarily found in the lowlands
(Ciugudean 2011).
Subsistence practices of communities in the Apuseni
Mountains were significantly shaped by the topographic diversity within this mountainous region.
Bronze Age Transylvanian subsistence economies are
rooted in the practices of the earlier Copper Age
Coţofeni culture, where altitudinally variable site distributions hint at a reliance on transhumant pastoralism (Ciugudean 2000). During the Early Bronze
Age, archaeobotanical and faunal remains attest to
cultivation of domesticated cereals (emmer wheat,
einkorn wheat, barley) through plow agriculture and
management of domesticated animals such as horses,
cattle, sheep, goats, and pigs. These animals were exploited for both their meat and secondary products including milk, wool, hides, traction, and transportation
(Quinn 2017). Preliminary zooarchaeological and isotopic evidence from Early Bronze Age contexts suggest
a continuation of pastoral transhumance of sheep,
goats, and cattle, with herders moving flocks between
the mountains and the lowlands (Becker 1999; Gerling
and Ciugudean 2013).
There are differences in how Bronze Age communities in the Apuseni Mountains situated their settlements and cemeteries across this diverse landscape
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Figure 1. . Map of local cultural identities in the Carpathian macroregion and distribution of Yamnaya communities during the Early Bronze Age.

Cultural groups are organized by phase: the first phase of the Early Bronze Age (2700–2500 B.C.E.; blue/top text) and the second phase of the Early
Bronze Age (2500–2250 B.C.E.; red/bottom text). The spatial distribution of Yamnaya communities in the first phase of the Early Bronze Age is shaded
in dark gray. Individual sites with evidence of Yamnaya mortuary practices in Transylvania are marked (black dots): (1) Răscruci-Glimeie; (2) FloreşiPolus; (3) Câmpia Turzii-Gâlmeia de pe şes; (4) Cipău; (5) Hăpria; and (6) Silvaşu de Jos-Dealul Ţapului.

Figure 2 . Chronological span of major cultural groups in the Carpathian Basin and Transylvania during the late Copper Age and Early Bronze
Age.
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(Quinn et al. 2020b). Recent research on the Bronze
Age in southwestern Transylvania has examined
catchment analyses and site distributions to better
understand how communities positioned themselves
relative to local resource procurement zones (Quinn
and Ciugudean 2018; Quinn and Fivenson 2020). For
most of the Early Bronze Age, settlements were relatively small, less than two hectares in size (Ciugudean
1996). Despite the significant concentration of metal
resources in the region, settlements and cemeteries
appear to have been distributed across the landscape
with other socioeconomic priorities in mind. Over
the course of this 700-year period, settlement locations showed an increasing emphasis on access to agricultural land and interregional trade routes (Quinn
and Ciugudean 2018). Paradoxically, the seeming disregard for metal when positioning settlements may
be due to the abundance of the material in the region—Quinn and Ciugudean (2018) argued that a resource of such ubiquity would have been difficult for
any potential elites to effectively control. While people increasingly placed their settlements in the lowlands over time, these communities maintained their
presence in metal-rich uplands through mortuary
practices.
2. 
The Early Bronze Age Mortuary Record
of Southwestern Transylvania

One of the most pronounced changes at the transition to the Bronze Age in Transylvania is a shift in
mortuary practices. This period marks the first appearance of burials in tumulus cemeteries in the region, a phenomenon that has been extensively
documented and synthesized by Ciugudean (1991,
1995, 1996, 1997, 2011). Prior to the Early Bronze Age,
burials in southwestern Transylvania were only present in settlements and flat cemeteries (Ciugudean
2011). The introduction of the practice of constructing tumuli is attributed to the arrival of Yamnaya
populations from the steppe (Frînculeasa et al. 2015,
2017; Gogâltan 2013; Heyd 2012; Preda-Bălănică et al.
2020). Despite the introduction of tumuli, there is
also evidence of burials in other contexts, including
within settlements. The highlands of western Transylvania bear testament to this period of ritual
transformation.
The Apuseni Mountains are covered with hundreds of the stone-covered tumuli in which Early
Bronze Age communities buried their dead. After
death, bodies were placed on the ground surface,
then covered with a thin layer of soil. The earthen
layer was subsequently covered with a limestone
cairn and then capped with an overarching earthen
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mound. These stone-covered tumuli are almost always situated in dominant positions, perched atop
the ridgelines that divide the Apuseni landscape into
a series of jagged river valleys that run roughly northwest-southeast. The cemeteries are also often situated
in close proximity to limestone outcrops and massifs
where the stones used to build the tumuli are found.
Finally, tumuli are frequently located above earlier
Copper Age Coţofeni settlements, potentially emphasizing ancestral or territorial claims to the
landscape.
Highland Early Bronze Age cemeteries are relatively small, typically containing fewer than ten tumuli, though the cemetery at Cheile Aiudului, the
largest mortuary site known for the region, contains
sixteen tumuli. A few instances of isolated tumuli
have also been recorded (Ciugudean 1995). Each tumulus typically houses between two and ten individuals and is normally round or ellipsoidal in shape
(Ciugudean 1995, 2011). Most stone-covered tumuli
lack internal architecture such as funeral chambers
or cist graves, though stone furnishings have been reported at a handful of sites (Ciugudean 1995:29).
Multiple mortuary treatments coexist within tumuli,
including flexed primary burials, primary burials
with disarticulated elements from additional individuals, and disarticulated commingled depositions. Ciugudean (1995:29) has divided such disarticulated
deposits into three tracks: (1) careful arrangements of
disarticulated bones in a single pile; (2) commingled
remains of multiple individuals stacked together, and
(3) portions of skeletons, particularly limb bones and
skulls, in isolated depositions within the funerary
mounds. Grave goods were rare and predominantly
ceramic, though occasionally metal artifacts have
been found, as was the case of the golden earrings
from the tumuli at Ampoiţa. Isolated examples of
secondary cremation graves have also been documented at upland sites such as Ampoiţa-Peret and
Meteș-La Meteșel (Ciugudean 1995:29), which have
been argued to date to the Early Bronze Age due to
ceramic inclusions.
The practice of burial in tumulus cemeteries
stretches across the eastern and southern Apuseni
Mountains, where archaeologists have been investigating the prehistoric mortuary landscape since the
late 1800s (Ciugudean 1995, 1997; Ciugudean and
Anghel 2000). The excavation and analysis of wellknown cemeteries such as Livezile-Baia3 (Fig. 3),
Ampoiţa-Peret, Cheile Aiudului, Țelna–Rupturii, and
Meteș-La Meteșel, along with an increasing awareness of the distribution of these sites across the
3

Which gives its name to the regional Early Bronze Age culture complex referenced earlier in this paper.
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Figure 3. The Livezile-Baia site, with tumuli visible along the ridgeline marked by white arrows. Photograph by Horia Ciugudean.

landscape, has led to the identification of a number of
informative patterns (Ciugudean 2008). In his initial
survey of the Early Bronze Age mortuary record in
southwestern Transylvania, Ciugudean (1995:28)
outlined mortuary tracks involving two distinct
types of tumuli: “tumuli without pit graves, having
one or more stone covers” and “tumuli with pit
graves, covered with an earthen mound.” He emphasized that research beginning in the 1970s “supported
the idea of a close relation between the tumuli with
stone covering(s) and the Coţofeni culture” from the
preceding Copper Age (1995:13). This is not due to
shared mortuary practices; the practice of stone-covered tumuli was unprecedented in the Coțofeni culture. It is based on (1) similarities in ceramic vessel
form between Coțofeni and Livezile material culture,
and (2) the placement of several Early Bronze Age
tumuli on top of abandoned Coțofeni settlements,
including at Ampoița-Peret and Livezile-Baia
(Ciugudean 2011). In contrast, the earthen tumuli,
and grave goods associated with burials within them,
“have no parallels in the funerary customs of the
Carpathian Neolithic tribes” (Ciugudean 1997:43).

The stone-covered mounds of the uplands thus
present a contrast to the larger Yamnaya-type earthen
tumuli of the lowlands. While stone-covered tumuli
are restricted to higher mountain ridges, earthen tumuli show a circumscribed distribution within the
Transylvanian Plateau, the Mureș River Valley, and
the lower hills (Ciugudean 1995). Both tumulus construction and mortuary treatment are distinct from
the upland tumuli. In the lowlands, a central pit is
dug into the soil, and then covered with a “layer of
strongly beaten earth” (Ciugudean 1995:30). In such
tumuli, bodies were sometimes deposited within interior wooden funerary chambers. Rather than the
flexed burials characteristic of the uplands, individuals in the lowlands were typically placed on their
backs with both arms and legs lightly flexed, a positioning that has been termed “frog-style.”
The stone-covered tumuli in the uplands and the
earthen tumuli in the lowlands represent distinct
mortuary traditions. Based on continuity in site locations and ceramic traditions between Copper Age
and Early Bronze Age communities in the Apuseni
Mountain uplands, Ciugudean (2011) has argued that

Beck, Ciugudean and Quinn

stone-covered tumuli in the Apuseni Mountains were
local adaptations of a broader funerary practice, not
evidence of replacement of local practices or people
by Yamnaya. Several other researchers have also argued that the relationship between Yamnaya and local contemporary societies was complex and dynamic
(Frînculeasa et al. 2015; Preda-Bălănică et al. 2020).
To date, the cultural and genetic relationships between individuals buried in lowland and highland
tumuli in Transylvania remain unclear. Given the
paucity of osteological collections available from
earthen tumuli in southwestern Transylvania (see
Preda-Bălănică et al. 2020), we are unable to address
this issue at this time.
This study compares burials in upland mounds to
burials in lowland settlements that contain ceramics
made by local Livezile and Șoimuș cultures. Burials
in settlements have been found throughout the
Bronze Age in Transylvania (e.g., Bălan and Quinn
2014; Comșa 2015), though there are fewer burials
known from settlements than from tumulus cemeteries. The choice of whether to bury an individual in
upland cemeteries or lowland settlements may have
been based on the identities and lived experiences
of the deceased. Bioarchaeological analyses of individuals buried in both contexts is thus a key line of
evidence for understanding the factors that affected
choice of mortuary treatment and burial location.
Importantly, the funerary record of both upland
and lowland sites points to indications of emerging
social inequalities that persist regardless of the cultural affiliations of the groups in question. These include the limited number of individuals buried in
each tumulus, the co-existence of different mortuary
treatments, and the sporadic instances of wealthier
grave depositions such as the golden earrings from
Ampoiţa-Peret, which may also provide evidence of
long-distance trade between Transylvania and the
southern Balkans (Gerling and Ciugudean 2013).
Ciugudean (2011:29) has argued that the incorporation of a limited number of costly metal artifacts
into burials at sites such as Ampoiţa-Peret may be indicative of the emergence of local elites controlling
access to the rich metal resources in the southern
Apuseni Mountains.
3. 
Geography, Geology, and the Environment in
Transylvania’s Golden Quadrangle

In southwestern Transylvania there are stark environmental differences between upland landscapes housing major mineral deposits, forests, pastures, and salt
springs, and lowland agropastoral landscapes abutted
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by the major interregional Mureș River corridor
(Quinn and Ciugudean 2018). Their unique variability
in topography, ecology, and resource richness makes
the Apuseni Mountains a compelling area to investigate the relationships between upland and lowland
communities.
The Apuseni Mountains4 can be divided into
northern and southern chains (Ionescu et al. 2009:9),
which, along with the Carpathian Mountains, Transylvanian Plateau, and Carpathian Basin, make up
part of the Carpathian macroregion. The Apuseni
Mountains are home to a rich variety of ecological
zones and raw materials, while the Carpathian Basin,
the region located immediately to the west of the
Apuseni Mountains, is far more homogeneous in
both its topographic and geo-environmental composition (Nicodemus 2014; Papalas 2008).
The southern Apuseni Mountains, where this
study is located, can be divided into a series of
smaller ranges, including the Metal Mountains
(Munții Metaliferi), the Zarand Mountains (Munții
Zarandului), and the Trascău Mountains (Munții
Trascăului) (Fig. 4). Their underlying geology is very
diverse, predominantly composed of Middle Jurassic ophiolites and Late Jurassic limestones and Neogene volcanics, covered with Upper Cretaceous
limestone and flysch-type sediments (see Quinn
2017:61 for more details). Given the level of geological complexity demonstrated within a relatively
small area, strontium isotope analyses have significant potential for tracing movement and mobility
within the region (Gerling and Ciugudean 2013).
Although there is marked topological variability
within the Apuseni Mountains, the mountains are
worn due to their significant age, and there are
few locations that would have been inaccessible to
Bronze Age communities. While the highest peak
in the Apuseni reaches 1,849 m above sea level (asl),
most peaks are markedly lower, ranging from 400 to
1,200 m asl.5 The regional terrain can be characterized as a patchwork of relatively flat valleys and rolling uplands, as well as limestone massifs and
outcrops that are peppered with caves, many of
which show evidence of prehistoric activity. The
mountains are cross-cut by a number of northwest-southeast valleys containing small streams,
narrow gorges, and wide upland depressions (Lazăr
2011; Popescu-Argesel 1977). Of the smaller ranges,
4
5

Also known as the Transylvanian Alps and the Western
Carpathians.
As the Mureș River floodplain is approximately 200 m asl,
these peaks rise between 200 and 1,000 m above the nearby
Transylvanian Plateau.
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Figure 4. Map of the Apuseni Mountain region and sites references in text. The Zarand Mountains are located west of the extent of this map.

the Metal Mountains incorporate some of the richest copper and gold deposits in the entire world and,
as a result, have been subject to thorough geological
documentation (Alderton and Fallick 2000; Ianovici
et al. 1976, 1977; Neubauer et al. 2005; Papalas 2008;
Sîntimbrean 1989). The nature and extent of mineral
deposits in the Trascău and Zarand regions have
been less well explored, but preliminary ethnographic work and survey by Quinn and Ciugudean
suggests that it is likely that these landscapes are

dotted with small hydrothermal vents that would
also have provided sufficient ore for prehistoric
communities (see description in Quinn 2017:
64–65).
In addition to the metal-rich highlands, the region
has expansive lowlands that provide significant potential for agriculture, contain a major river for interregional trade, and house important salt deposits
(Harding 2013; Harding and Kavruk 2010). The
Transylvanian Plateau, the landform that emerges
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along the eastern border of the southern Apuseni
Mountains, is an intermontane basin located in the
lowlands between the Apuseni and Carpathian
Mountains. In this region, alternating sedimentary
cycles depositing salt, clays, and sandstones led to the
formation of a thick deposit of solid rock salt covering the entire plateau. There are rock salt outcrops
and salt springs along the margin between the uplands and lowlands. The plateau is also home to the
expansive Mureș River and its wide associated floodplain, surrounded by flat terraces. The Mureș River
flows from the Transylvanian Plateau to the west into
the Tisza River, which eventually merges with the
Danube. These large waterways would have acted as a
major thoroughfare by which to transport people and
goods across central and eastern Europe in prehistory (O’Shea 2011).
In this study we seek to understand the impact of
the topographic and geographic variability of southwestern Transylvania on the lives and mortuary
practices of Bronze Age communities. The formal
and archaeological distinctions between the upland
and lowland sites provoke a number of key questions
that can only be answered through the bioarchaeological analysis of human skeletal remains.
4. 
Case Study: Alba Iulia-Pârâul Iovului
and Meteș-La Meteșel

We compare individuals buried at the lowland site of
Alba Iulia-Pârâul Iovului to individuals buried at the
upland site of Meteș-La Meteșel in order to identify
whether there were differences in who was eligible for
burial, or differences in the range and nature of mortuary treatments utilized at each site.
The site of Alba Iulia-Pârâul Iovului is a lowland
Early Bronze Age settlement located on the northern
outskirts of the modern city of Alba Iulia. It was discovered during archaeological survey in advance of
the ongoing construction of the A10 highway through
the county capital. Salvage excavations began in 2017,
revealing a settlement located on a terrace near the
confluence of the Mureș and Ampoi Rivers. The site
is situated in close proximity to a spring and stream
that flow into the Mureș, which likely would have
provided year-round access to freshwater in prehistory. This area of the lowlands—close to the banks of
the Mureș and therefore well positioned to monitor
the movement of goods, people, and resources along
the river (Quinn and Ciugudean 2018)—would have
been a key area for controlling trade and exchange
during the Bronze Age. Excavations exposed a wide
range of pits and structures containing ceramics
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associated with the Livezile and Șoimuș cultures,
providing an estimated relative date range of approximately 2700–2400 B.C.E., as well as a smaller amount
of redeposited Copper Age Coţofeni ceramics that
likely washed downslope into Bronze Age contexts.
Archaeologists recovered a wide range of artifacts
from the site, including faunal remains and decorated and undecorated ceramics. Four deposits of relatively complete human remains were also found
over the course of the campaign (Fig. 5), the majority
dispersed throughout the settlement in bell-shaped
pits that resemble the storage pits that are typical for
the Early Bronze Age period in the region. Fragments
of diagnostic Livezile and Șoimuș ceramics were
found as fill within the pits, but there is no evidence
of intentionally deposited grave goods associated
with any of the bodies.
The site of Meteș-La Meteșel is an upland Early
Bronze Age cemetery located approximately 13 km
west-northwest of Alba Iulia-Pârâul Iovului.
Ciugudean discovered the site during field survey in
1993. It contains nine tumuli which extend east along
a ridge linked to a hill named Dealul Toaca
(Ciugudean 1995:26). In 1994, Ciugudean excavated
Tumulus 1, a large structure with a circular shape
that extends approximately 15.5 m in diameter and
1.5 m in height. Its internal structure was composed
of two concentric stone rings that were covered with
a beaten earth mantle and housed eight different
deposits of human remains—six inhumations
(M2, M3, M4, M5, M6, and M7) and two cremations
(M1 and M8) (Ciugudean 1996:55–57) (Fig. 6).
The evidence of body positioning documented
during the excavations of Alba Iulia-Pârâul Iovului
and Meteș-La Meteșel (Figs. 5 and 6) suggests that
different forms of mortuary treatment took place at
each site. Examinations of site maps and photographs
reveal that funerary treatment at Meteș-La Meteșel
was highly variable, ranging from primary deposits
of relatively complete human skeletons to commingled depositions of multiple individuals. One individual (M7a) was buried with a Livezile-type cup, the
only grave good documented for either site. At Alba
Iulia-Pârâul Iovului, all individuals were interred
within the boundaries of the settlement. One individual—Cx282—was mistakenly identified as a cluster of faunal bone during excavations, and not
recognized as human until sorting all materials from
the site to check for isolated human remains. As a result, there are no photographs or figures of the original context for this individual. All bones from the
Cx282 deposit were consistent with the remains of a
single individual based on uniform size, robusticity,
and taphonomy. The other three individuals from
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Figure 5. Depositions Cx36, Cx93, and Cx176 from Alba Iulia-Pârâul Iovului. Dashed lines represent the boundaries of the mortuary pits, gray objects
represent rocks. Skeletal recording form for Cx282 is shown with regions present shaded in gray.

Alba Iulia-Pârâul Iovului were found in bell-shaped
pits that resemble the storage pits typical for this period. No grave goods were found with any of the

burials. Despite the similarity in the form of deposition, individuals from this site showed a high degree
of variability in position (Fig. 5, Table 1).

Beck, Ciugudean and Quinn

99

Table 1. Context information for deposits of human remains from Meteș-La Meteșel (MLM) and Alba Iulia-Pârâul Iovului (AIPI).

Site

Deposit

MLM M1

AIPI

Location and Position of Deposits
Cremation deposited in a poorly preserved urn located 17 cm in depth, 1.5 m southwest of the center of the mound. Not analyzed
in bioarchaeological analysis.

M2

Likely flexed, positioned on right side, head facing north.

M3

Flexed burial, positioned on the left side, head facing east.

M4

Small cluster of disarticulated bones approximately 0.5 m east of M3.

M5

Small cluster of disarticulated bones approximately 1 m west of M6.

M6

Partially articulated burial containing multiple individuals.

M7

Deposit of three individuals. The initial M7a deposition is an adult positioned with the head on the left side, facing east, either in
a crouched position or with limbs bundled. A ceramic vessel was placed just behind the individual’s head, northeast of the burial
(Fig. 6). M7, another adult and adolescent, were placed directly above this initial deposition, arranged in flexed positions on their
right sides, with their heads facing west.

M8

Cremation located directly west of the center of the tomb.

Cx36

Individual deposited in a bell-shaped pit, positioned along an approximately east-west axis, with arms extended above the head,
left leg lightly flexed, and the cranium facing south.

Cx93

Individual deposited in a bell-shaped pit, placed in a flexed position on the right side, with arms and legs overlapping and the
body positioned along an approximately north-south axis. In this position, the skull would have been facing east. However, the
pelvic girdle, ribs, skull, and cervical vertebrae were subsequently distributed across the bottom of the pit. The continued
articulation of the skull and the superior cervical vertebrae suggest that this movement happened prior to full skeletonization of
the remains.

Cx176

Individual deposited in a bell-shaped pit, placed in a flexed position on the left side, with hands also flexed.

Cx282

The exact context for Cx282 is unknown because this deposit was initially misidentified as faunal remains. The high level of
preservation of the pelvic girdle, spine, and rib cage suggests some degree of persistent articulation.

5. Bioarchaeological Methods

All four deposits from the Alba Iulia-Pârâul Iovului
site contained a single individual (Fig. 5). In contrast,
Meteș-La Meteșel exhibited a mixture of mortuary
treatments, including four deposits containing remains from a single individual (M2, M3, M4, M5),
one deposit containing at least three individuals
(M7), and one deposit containing at least six individuals (M6) (Fig. 6). Meteș-La Meteșel also contained
two cremations (M1, M8). The cremains were so fragmentary that it was not possible to extract bioarchaeological data using traditional methods, so they were
excluded from this analysis.
Because the M6 and M7 deposits from Meteș-La
Meteșel contained multiple individuals and the remains were partially or fully commingled, a different
strategy was used to analyze these two deposits. First,
an anatomical sort was conducted in order to identify
and refit fragmentary elements. The minimum
number of elements (MNE) for each deposit was
identified using the most commonly represented anatomical zone (see Knüsel and Outram 2004 and
Stodder and Osterholtz 2010 for explicit guidelines on

this process). The resulting individual elements were
sorted based on age, morphology, size, and taphonomic treatment (i.e., similar coloration or weathering) in order to establish whether any pair matches
were possible. The minimum number of individuals
(MNI) for each deposit was then assessed using the
MNE for each age category present.6 For commingled
remains, the level of skeletal completion was assessed
6

For example, the M6 deposit included four partial left femora,
all of which contained anatomically overlapping portions of
central shaft (Stodder and Osterholtz 2010:Figure 12.2, Zone
5A,5P). This deposit also contained four partial right femoral
shafts with the same zone present, all of which could be pairmatched to the left femora based on size, robusticity, and taphonomy. All of these femoral shafts were so large and/or
robust that it was clear that they represented adults or older
subadults. At least two young subadults were also included in
the M6 deposit, based on the presence of five deciduous or developing permanent teeth with individual estimated age
ranges of 1–3 years, as well as fragments of two humeri, one
femur, one tibia, and a cranium and mandible of an appropriate size for a young child. The MNI of two for the M6 subadults was established through the presence of two left lower
deciduous first molars. Accordingly, the MNI for the M6 deposit was six individuals: four adults and two children.
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Figure 6. The burials from Meteș-La Meteșel. A plan view of the site is shown at the top of the figure, while close-ups of individual burials are printed
below. Deposit M7a was found below M7, underneath the central capping of stones, while deposit M4 was a small cluster of disarticulated bones in
close proximity to M3, which was not pictured on the original site map. Map by Horia Ciugudean.

relative to the number of bones expected given the
MNI for the particular deposit. For example, at least
four adults were represented at M6, so skeletal completion was assessed by dividing the number of adult
bones observed (n = 82) by the number of adult bones
expected given the MNI (n = 764) to produce an 11%
level of completion.
For deposits containing a single individual, level of
skeletal completion was scored using fragmentation-zonation methods (Knüsel and Outram 2004;
Stodder and Osterholtz 2010) and the skeletal recording forms available in the attachments section of
Buikstra and Ubelaker (1994). Standards for assessing
individual skeletal completion are based on dividing
the number of bones observed by the number of bones
present in a complete individual skeleton, as outlined
in Beck (2016a:251). Assessment of sex was rarely possible due to poor preservation of skulls and pelves and

low levels of overall skeletal completion. When preservation allowed, sex was assessed using all nonmetric traits of the pelvis and skull that were preserved
(Buikstra and Ubelaker 1994). The age of subadults
and young adults was estimated using a combination
of dental development, element size, and patterning
in epiphyseal fusion (AlQahtani et al. 2010; Baker
et al. 2005; Scheuer and Black 2004). Adult individuals were defined as being ≥ 18 years of age at death,
while subadult individuals were defined as being < 18
years of age at death. The subadult age categories used
in this analysis were originally developed by Vallois
(1960) and are commonly used in European prehistoric contexts. These include pre-term infant, child
(birth–6.9 years), juvenile (7–12.9 years), and adolescent (13–17.9 years). When adult age could be estimated, individuals were placed into the categories of
young adult (18–35 years), middle adult (35–50 years),
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and old adult (50+ years), as outlined in Buikstra and
Ubelaker (1994), with the young adult category
slightly expanded to incorporate individuals in the
18–19 year range. Individuals were placed in a given
age category with reference to the midpoint of their
estimated age range.
Teeth were identified to tooth category, arcade, position, and side. Stages of development were scored
for developing teeth using AlQahtani et al. (2010),
while dental wear was scored using the standards
outlined in Buikstra and Ubelaker (1994).
6. Results and Discussion

The six analyzed deposits from Meteș-La Meteșel contain an MNI of at least 13 (Table 2). Ten of these individuals were adults or probable adults, while three of
the individuals were subadults. Sex could be assessed
for four individuals, producing a total of two females
or probable females, two males or probable males, and
six adult individuals for which assessment of sex was
not possible. Dental completion was poor, with only 31
teeth represented for the entire sample. Focusing on
the 10 adult or probable adult7 deposits, levels of skeletal completion were also low, ranging from only 3% to
20%. The anatomical patterning of the adult sample
reveals that the largest bones in the body are best
represented, including the bones of the arms and legs
(Table 3). This patterning could represent the preferential curation of larger and more recognizable elements.
However, the bones of the cranium, shoulder girdle,
and pelvic girdle are also moderately well represented,
and even burials with low levels of overall skeletal
completion contain bones of the hands and feet, suggesting that an attempt was made to deposit even
smaller bones within the tumulus.
The two children buried at M6 show the lowest levels of skeletal completion for the entire sample. This
may be related to more rapid taphonomic destruction
of fragile subadult remains (Manifold 2010), particularly epiphyses, which were not preserved for the
younger individuals. However, the adolescent from
M7 preserves epiphyses from the humerus, radius,
ulna, phalanges, metacarpals, and scapula, so it possible that the low levels of skeletal completion for the
youngest subadults reflect the deposition of few subadults remains at the site. In contrast, the adolescent
from M7 shows a pattern of skeletal completion that
largely mimics that of the adults, with high to
7

Skeletal completion assessments are more rigorous for adults
due to the fusion of epiphyses; because patterns of fusion in
subadults are age-dependent, subadults of different ages will
have different numbers of expected elements.
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moderate levels of preservation for the arm, spine,
pelvic girdle, shoulder girdle, and cranium.
Assessments of skeletal completion, taphonomy,
MNE, and joint refits from the four deposits of human skeletal remains recovered from Alba IuliaPârâul Iovului suggest that each deposit represents
a single individual (Table 4). Two of the individuals are middle or old adults, and two individuals
fall into the older adolescent or young adult categories. Assessment of sex was possible for three of
the four individuals, with one probable male, one
female, and one indeterminate individual represented. Levels of skeletal completion at Alba IuliaPârâul Iovului were markedly higher than at
Meteș-La Meteșel, with 23–74% of the skeleton preserved for each deposit. Dental completion was
also high, with a total of 81 teeth preserved, and
levels of dental completion ranged from 72–100%
for three of the four burials. The sole exception to
this pattern was Cx282, as no portion of the skeleton superior to the thoracic vertebrae was present
for this individual.
Skeletal pathologies and trauma occurred at
such low frequencies for both sites that it was not
possible to compare them statistically, but these
data have been included in Appendix 1. Dental pathologies were more common, and included linear
enamel hypoplasias, periapical lesions (sensu
Pilloud and Fancher 2019), carious lesions, antemortem tooth loss, and calculus. Data on dental
pathologies are also included in Appendix 1.
Initial bioarchaeological investigations of MeteșLa Meteșel and Alba Iulia-Pârâul Iovului have provided important insights into upland and lowland
mortuary practices and lived experience during the
Early Bronze Age of southwestern Transylvania. Both
sites incorporate adult individuals of both sexes, as
well as a mixture of adults and subadults. However,
in regard to the age and sex of individuals receiving
mortuary treatment, it is noteworthy that the only
context in which the remains of young children occur at either of the sites in this study is in a commingled deposition. M6 at Meteș-La Meteșel is unique as
it represents the only commingled deposit at either
site. If this feature reflects a random assortment of
human remains that underwent primary processing
elsewhere, then the incorporation of the remains of
young children may not have been deliberate. However, the presence of a number of subadult long bones,
including humeri, tibiae, and a femur, along with cranial fragments and teeth, suggests the deliberate selection of smaller and obviously subadult remains
and the purposeful incorporation of the very youngest members of society into this mortuary context.
Further investigations of the demographic profile of
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Table 2. Summary of human skeletal remains from Tomb I at Meteș-La Meteșel.

Context

MNI

Bones (n)

Teeth (n)

Age

Sexa

Comments

M2

1

29

8

Adult

PF/I

Sex estimated using non-metric traits of the skull.
Assessment of age based on dental wear.

M3

1

36

3

Adult

F

Sex estimated using non-metric traits of the pelvis.
Assessment of age based on element size, epiphyseal
fusion of all observable bones, and dental wear.

M4

1

5

5

Adult

NP

Assessment of age based on element size and dental
wear.

M5

1

11

1

Adult

NP

Assessment of age based on long bone size.

M6

6

91

11

4 adults, 2 children
(1.5–2 years)

1 PM, 3 NP

Sex estimated for one adult individual based on the
mastoid process. Assessment of adult age based on
element size. Assessment of subadult age based on
element size and dental development.

M7

3

110

3

2 adults, 1 adolescent
(14–16 years)

1 M, 1 NP

Sex was estimated for one adult individual using
non-metric traits of the skull. Assessment of adult age
based on element size and epiphyseal fusion of all
observable bones. Assessment of subadult age based on
patterning in epiphyseal fusion.

Total

13

282

31

10 adults, 3 subadults

F = female, PF = probable female, I = indeterminate, PM = probable male, M = male, NP = not possible. “Indeterminate” refers to individuals for which the
nonmetric features used to estimate sex are ambiguous; “not possible” means that the regions of the skull and pelvis used to estimate sex were not preserved,
so an assessment of sex was not possible.
a

Table 3. Levels of skeletal completion (count of elements observed/elements expected) for (A) adults from deposits at Meteș-La Meteșel and for (B)

all deposits at Alba Iulia-Pârâul Iovului.

A. Meteș-La Meteșel

B. Alba Iulia-Pârâul Iovului

Anatomical Region

M2

M3

M4

M5

M6
M7
Cx36
(all adults) (all adults)

Cx93

Cx176

Cx282

Arm

0.33

1.00

0.50

0.67

0.50

0.75

1.00

1.00

1.00

0.50

Foot

0.04

0.04

0.00

0.00

0.04

0.13

0.56

0.69

0.60

0.00

Hand

0.06

0.04

0.00

0.00

0.05

0.02

0.63

0.43

0.65

0.06

Leg

0.75

0.63

0.00

0.25

0.59

0.44

1.00

1.00

1.00

0.25

Pelvic girdle

0.67

0.67

0.00

0.00

0.33

0.50

1.00

1.00

1.00

1.00

Ribs and thorax

0.00

0.12

0.00

0.00

0.02

0.16

0.60

0.40

0.72

0.68

Shoulder girdle

0.00

1.00

0.25

0.00

0.25

1.00

1.00

1.00

1.00

0.25

Spine

0.17

0.08

0.00

0.00

0.08

0.13

0.88

0.38

1.00

0.63

Cranial bones

0.60

0.67

0.00

0.33

0.20

0.63

1.00

0.93

0.87

0.00

Mandible

1.00

0.00

1.00

0.00

0.25

0.00

1.00

1.00

1.00

0.00

Total

0.15

0.19

0.03

0.06

0.11

0.20

0.71

0.59

0.74

0.23

lowland burials will help to establish whether this inclusion is typical for upland contexts and whether the
absence of children at Alba Iulia-Pârâul Iovului may
be a reflection of the smaller sample of both individuals and depositions represented at this settlement.

In contrast to young children, older subadults were
given more customary mortuary treatments that
were indistinguishable from those accorded to adults.
For example, a 14–16-year-old adolescent was interred
in the multiple burial of M7 at Meteș-La Meteșel
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Table 4. Summary of human skeletal remains from Alba Iulia-Pârâul Iovului.

Context

MNI

Bones (n)

Teeth (n)

Age

Sexa

Comments

Cx36

1

136

23

Middle adult
(35–44)

PM

Sex estimated using available non-metric traits of the
cranium and the greater sciatic notch (GSN). Age assessed
using the auricular surface.

Cx93

1

114

26

Old adult
(50–59)

F

Sex estimated using on non-metric traits of the skull and
the GSN. Age assessed using the auricular surface.
Skeletal age estimate agrees with the high level of dental
wear and AMTL.

Cx176

1

143

32

Adolescent
(14–17.5)

I

Patterning in epiphyseal fusion consistent with an
adolescent 14–17.5 years old, but dental development
accelerated relative to skeletal development. Permanent
third molars at R 3/4, consistent with an individual 18–19
years old. The non-metric traits of the skull that could be
scored, including the left mastoid process (2), supraorbital
margin (1/2), glabella (2), mental eminence (2) and gonial
angle (more obtuse) all showed a more feminine
morphology, but the GSN was very narrow (4). Given the
conflicting scores from the pelvis and skull and the
absence of a complete pubis, this individual was assigned
to the indeterminate category.

Cx282

1

44

0

Young adult
(17–20)

NP

Age was assessed using patterning in epiphyseal fusion;
pelvis too fragmentary to assess sex.

Total

4

437

81

3 adults, 1 adolescent

F = female, PF = probable female, I = indeterminate, PM = probable male, M = male, NP = not possible. “Indeterminate” refers to individuals for which the
nonmetric features used to estimate sex are ambiguous; “not possible” means that the regions of the skull and pelvis used to estimate sex were not preserved,
so an assessment of sex was not possible.
a

along with two adults, and the 14.5–17.5-year-old adolescent Cx176 at Alba Iulia-Pârâul Iovului was deposited in the same kind of bell-shaped storage pit as
adults Cx36 and Cx93. These similarities in mortuary
treatment suggest that older adolescents were not distinguished from adults in death. Recent research on
the bioarchaeology of puberty cautions that greater
methodological and theoretical attention to the developmental and social context of adolescence is necessary for understanding adulthood in past societies
from a biocultural perspective (Arthur et al. 2016;
Lewis et al. 2016; Shapland and Lewis 2013). While we
used a standard age cutoff of 18 years to distinguish
adults from subadults in this analysis, our results
hint that older adolescents may have been considered
social adults in Livezile and Șoimuș communities.
Ongoing research on the intersection of age and mortuary treatment using a larger sample of individuals
from a wider range of sites in southwestern Transylvania will help us to take an inductive approach to
refining the relationship between developmental age
and social adulthood in the Early Bronze Age of
southwestern Transylvania.
While our research thus reveals the existence of
age-related distinctions in mortuary treatment in
both the uplands and the lowlands, distinctions between the two sites in levels of skeletal completion
point to either different conditions of taphonomic

preservation in the mountains or the existence of a
multi-stage mortuary process. Meteș-La Meteșel was
a dedicated cemetery, as demonstrated by the inclusion of grave goods in at least one deposit and its distance from the nearest settlement, Meteș-Piatra
Pesterii, which was located approximately 500 m
northeast. The low levels of skeletal completion at the
site, combined with the wide variety of mortuary
treatments represented, suggest a periodic revisiting
of the tumulus to deposit human bodies that were
initially skeletonized or processed elsewhere. As Ciugudean previously noted, it is likely that Early Bronze
Age communities were interring elements that had
been disarticulated prior to burial (1995:29). While it
is thus probable that some of the deposits at Meteș-La
Meteșel were partially or fully skeletonized prior to
deposition in the tumulus, the location of the sites
where such treatment took place is unclear. At the
Early Bronze Age site of Ampoiţa-Peret, there was a
platform of slabs in the central area of Mound VI that
contained the disarticulated remains of two adults
and two children, which might have been a place
where bodies were skeletonized prior to being covered with the stone mound (Ciugudean 1996:35,
Figure 29). However, no similar features were discovered at Meteș-La Meteșel.
In contrast to Meteș-La Meteșel, all individuals
at Alba Iulia-Pârâul Iovului were interred within
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the boundaries of the settlement and demonstrated
much higher levels of both skeletal completion and
articulation. Despite the similarity in the form of
deposition, individuals showed a high degree of
variability in position. Cx176 and Cx93 were both
flexed burials that showed evidence of initial careful positioning. However, the pelvic girdle, ribs,
skull, and cervical vertebrae from the Cx93 deposit
were subsequently distributed across the bottom
of the pit, with the continued articulation of the
skull and the most superior cervical vertebrae suggesting that this movement happened prior to full
skeletonization of the remains (Fig. 5). The persistent articulations of the lower limbs and cervical
vertebrae suggest that these pits may have been left
open for a period of time after initial deposition,
and it is possible that the distribution of these remains represents element movement by animals
accessing the pit. The more haphazard placement
of Cx36 may also be indicative of the body having
been thrown or dumped into a pit.
Mortuary representation at Meteș-La Meteșel and
Alba Iulia-Pârâul Iovului is comparable to that at
other sites from Romania and Hungary (Table 5;
Appendix 2), with both sites incorporating males and
females as well as adults and subadults. Within the
comparative sample of 10 late prehistoric sites from
the Carpathian macroregion, subadults make up
15–50% of the mortuary population, a range that is
comparable to other regions such as Iberia during

roughly the same period in prehistory (Beck 2016b;
Waterman and Thomas 2011). On average, subadults
comprise 32% of the MNI within the comparative
sample, so the proportions of subadult individuals
represented at Meteș-La Meteșel (23%) and Alba
Iulia-Pârâul Iovului (25%) are slightly lower than the
regional average.
Similarly, all other sites in the comparative sample
include adult individuals of both sexes. It is worth
noting that the two sites in the comparative sample
from southwestern Transylvania, the lowland cemetery of Hăpria (1 female: 3.8 males) and the upland
cemetery of Ampoiţa-Peret (2.2 females: 1 male), show
unbalanced sex ratios. In contrast, both Alba IuliaPârâul Iovului and Meteș-La Meteșel showed a ratio
of 1 female:1 male. However, given the relatively
high proportion of the adult sample for which sex
could not be estimated at all documented sites in
southwestern Transylvania (22% at Hăpria, 21% at
Ampoiţa-Peret, 60% at Meteș-La Meteșel, 25% at Alba
Iulia-Pârâul Iovului), these sex ratios should be
treated with caution.
The patterns described here have broader implications for understanding migration, cultural identity,
and social interaction in the Apuseni Mountains.
Whether in upland tumuli or lowland settlements,
eligibility for burial appears to have been consistent
within Livezile and Șoimuș communities. The local
Transylvanian pattern we describe here may or may
not be similar to the original traditions practiced by

Table 5. Comparative samples of MNI and demographic information from late prehistoric sites in the Carpathian macroregion. The details of sites
used in the comparative sample, including references, locations, and time periods, are listed in Appendix 2.

Site

MNI
n

Femalesa
n (%)

Malesa
n (%)

Indeterminateb
n (%)

Adults
n (%)

Subadults
n (%)

Hăpria

27

5 (19)

10 (37)

12 (44)

19 (70)

8 (30)

Ampoița-Peret

49

17 (35)

8 (16)

24 (49)

29 (59)

18 (37)

Meteș-La Meteșel

13

2 (15)

2 (15)

9 (69)

10 (77)

3 (23)

Alba Iulia-Pârâul Iovului

4

1 (25)

1 (25)

2 (50)

3 (75)

1 (25)

Costișa-Cetățuiac

6

3 (50)

1 (17)

2 (33)

3 (50)

3 (50)

Tiszafüred-Majoros

593

176 (29)

169 (28)

248 (42)

416 (70)

177 (30)

183

58 (32)

57 (31)

68 (37)

155 (85)

28 (15)

67

10 (15)

4 (6)

53 (79)

29 (43)

33 (49)

8

1 (13)

5 (63)

2 (25)

6 (75)

2 (25)

Combined NE
Hungary Bronze Age Békes 103
Sárrétudvari-Őrhalom

d

For Meteș-La Meteșel and Alba Iulia-Pârâul Iovului, probable males and probable females are collapsed with males and females, respectively.
b
Counts for adults of indeterminate sex and individuals whose sex was indeterminate due to immaturity were collapsed for several sites. Accordingly, the
indeterminate column for this table also collapses those two categories.
c
Costișa-Cetăţuia is a multi-component site with Neolithic, Early Bronze Age, and Middle Bronze Age deposits. These data are drawn from the two deposits
at the site that excavators explicitly identified as Early Bronze Age: commingled grave M.2/2004 and deposit M.3/2004. The age and sex estimations for the
individual M.3/2004 were a female under 20 years of age, as the third molars were not erupted. For the purposes of this table this individual was classed as a
subadult female. Paleopathological analyses of these remains have not yet been conducted (Andrei D. Soficaru, pers. comm).
d
Békés 103 is a cremation cemetery and includes five individuals that could not be categorized as adult or subadult.
a
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Yamnaya communities that moved into Transylvania
at the start of the Bronze Age. In Transylvania we
currently lack the necessary bioarchaeological evidence from Yamnaya earthen tumuli to assess
whether these new mortuary populations were subject to different patterns of inclusivity, exclusivity, or
mortuary treatment. There are, however, reasons to
expect that there may have been differences in burial
eligibility, especially given the documented differences in body position and funerary architecture that
distinguish Livezile and Șoimuș tumuli from Yamnaya tumuli.
The contemporaneity of these distinct mortuary
traditions indicates a complex relationship among
migrating Yamnaya communities and Transylvanian
groups (Preda-Bălănică et al. 2020). Further exploration of earthen tombs will make it possible to examine how local communities came to adopt tumuli
construction as a form of mortuary treatment. The
Mureș River corridor was a nexus of interaction
where both local Transylvanian and Yamnaya communities were strategically positioned to access both
local metal resources and expanding long-distance
exchange routes that came to define the Bronze Age
(Earle et al. 2015). The social interactions among
these distinct cultural groups shaped the trajectory
of sociopolitical organization in this critical mining
region. This study has set the groundwork for a
broader regional bioarcheology program that will be
central to addressing these issues.
7. Conclusions

Our research has shown that despite differences in
burial location and mortuary treatment, there are a
number of overarching similarities between individuals buried in the uplands and individuals buried in
the lowlands. Access to upland tumuli and lowland
burials does not appear to have been restricted by aspects of identity such as age or sex, with subadults
and adults, as well as males and females, represented
at both areas.
These commonalities in lived experiences, personhood, and ideologies may be surprising given the diversity of mountain landscapes. The similarities in
mortuary populations and bioarchaeological data
suggest that, rather than functioning as isolated communities exploiting different ecological niches, these
mountain communities were interacting and moving
across the ecotones that characterize this complex
landscape. Socioeconomic practices such as transhumance, direct procurement of metal ores, and participation in interregional exchange networks along
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major rivers may have led to higher local mobility
within and between communities in the Apuseni
Mountains. Moving forward, the relationships between individuals buried in upland and lowland sites
will continue to be explored by incorporating new
lines of evidence—specifically, radiocarbon dating
of human remains, isotopic analyses of diet and
mobility, and ancient DNA analyses of genetic relationships—into our biocultural analyses of Early
Bronze Age communities.
Mountain landscapes provide unique challenges
and opportunities to the communities that inhabit
them. The feedback between variable environments
and the social practices people used to navigate them
have material consequences. We argue that the interplay between social, economic, political, and ideological institutions is inscribed in the archaeological
record through the lived experiences and ritual performances preserved in mortuary contexts. By better
documenting lifeways in mining districts, bioarchaeological analyses help advance our understanding of
mountain communities within an increasingly interconnected Bronze Age Europe.
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Appendix 1. Skeletal and dental pathologies from Meteș-La Meteșel and Alba Iulia-Pârâul Iovului.
For dental pathology, linear enamel hypoplasias, periapical lesions (sensu Pilloud and Fancher 2019), carious lesions, and calculus were scored using
the standards outlined in Buikstra and Ubelaker (1994). Antemortem tooth loss (AMTL) was recorded by counting the number and location of resorbed
sockets. Skeletal pathology was recorded and scored using the guidelines outlined in Buikstra and Ubelaker (1994).

Site

Deposit

Pathologies (count)

Description

Meteș–La Meteșel

M2

Carious lesions (3); mandibular periapical lesion (1);
alveolar resorption (4); teeth
with calculus (3)

Carious lesions occurred on RM 2, LM1, and LM 2 in the region of the cemento-enamel junction. LM1 and LM 2 had mirrored carious lesions on their distal
and mesial inter-proximal surfaces, respectively. Calculus occurred on the LM1
(score 3, buccal), LM 2 (score 3, buccal), and RP4 (score 2, buccal and distal). The
RI1 and LM1 sockets were in process of resorbing, while the LM 2 and LM3 sockets
had completely resorbed. The resorption of the left mandibular sockets was likely
related to the periapical lesion developing underneath the LP4, which presented
as a rounded buccal pocket extending beneath the periodontal margin of the
premolar socket.

Meteș–La Meteșel

M6

Osteoarthritis (3); probable
cribra orbitalia (1)

Small amounts of osteophytic activity occurred on the articular surfaces of the
olecranon processes for one left and one right adult ulna. One right adult femur
showed a small patch of eburnation on the posterior and superior portion of a
lateral femoral condyle. One fragment of subadult orbit preserved mild porosity
consistent with cribra orbitalia.

Alba Iulia-Pârâul
Iovului

Cx36

Carious lesions (5); teeth with LM1, RM 2, RM3, LP4, LM1, and LM 2 sockets were in process of resorbing, while
calculus (11); AMTL (7)
LM 2 socket had fully resorbed. Both upper second molars had their crowns
completely destroyed, by caries, and 11/23 (48%) observable teeth (LM 2, LM1, LP4,
LC1, LI2, LI1, RI2, RC1, RP3, LI2, LI1) showed light to moderate calculus, with an
average calculus score of 1.8.

Alba Iulia-Pârâul
Iovului

Cx93

Carious lesions (12); teeth
with calculus (3); AMTL (2)

Eight teeth were affected with carious lesions, and three teeth had multiple
carious lesions. The RP4 and RM1 crowns were completely destroyed by caries.
The RM1 and LM1 sockets were resorbed. LI2, RI2, and LM 2 showed light calculus,
with an average calculus score of 1.

Alba Iulia-Pârâul
Iovului

Cx176

Osteophytic activity (1);
abnormal bone loss (1);
fracture (1); teeth with
calculus (26)

Twenty-six teeth were affected by light or moderate calculus, with an average
calculus score of 1.3. There was evidence of osteophytic activity on the medial
and posterior portion of the left proximal tibia shaft, possibly indicating trauma
to the popliteus muscle or fascia, along with a circumscribed area of abnormal
bone loss that is medial and superior to the nutrient foramen. An unsided
proximal pedal phalanx for Ray 1 showed a delineated area of abnormal bone
loss. In the case of both the tibia and the pedal phalanx these areas occur as
depressions lacking evidence of osteophytic activity or active healing at time of
death. One left regular rib showed evidence of an antemortem healed fracture to
the posterior and inferior portion of the element.

Alba Iulia-Pârâul
Iovului

Cx282

Abnormal bone formation (2); Small area of abnormal bone formation on superior and lateral portion of left
vascularization (5)
fibular shaft. Second area of abnormal bone formation on posterior and medial
right ilium, inferior and posterior to the inferior demiface of the auricular
surface. This individual also presented a number of smooth, round-walled
channels on the anterior surfaces of the bodies of the seventh, tenth, and
eleventh thoracic vertebrae and on the medial right ilium. These channels may
be related to vascularization of the corresponding elements, specifically vessels
entering the new foramina and remodeling the cortical surface of the bone.
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Appendix 2. Details of sites used in comparative sample.

Source

Site(s)

Location

Time Period1

MNI

Constantinescu et al. 2016

Hăpria

Alba County, southwestern
Romania

EBA—Livezile (2700–2400 B.C.E.)

27

Constantinescu et al. 2016

Ampoița-Peret

Alba County, southwestern
Romania

EBA—Livezile (2700–2400 B.C.E.)

49

Soficaru 2008; Popescu and
Băjenaru 2008

Costişa-Cetăţuia

Neamţ County, northeastern
Romania

EBA 2

6

Ubelaker and Pap 1996

Tiszafüred-Majoros

Jász-Nagykun-Szolnok County,
north central Hungary

MBA
(ca. 1700–1300 B.C.E.)

593

Ubelaker and Pap 20093

Mezőcsát;
Bodrogkeresztúr;
Tiszapolgár-Basatanya;
Tiszapolgár-Csőszhalom;
Tiszapolgár

Borsod-Abaúj-Zemplén County
and Hajdú-Bihar County,
northeastern Hungary

Copper Age
(ca. 4500–2700 B.C.E.)

183

Paja et al. 2016

Békés 103

Békés County, southeastern
Hungary

MBA–LBA
(ca. 1600–1300 B.C.E.)

67

Gerling et al. 2012

Sárrétudvari-Őrhalom

Eastern Hungary

Late Copper Age–EBA
(ca. 3361 cal B.C.E.–2472 cal B.C.E.)

8

EBA = Early Bronze Age; MBA = Middle Bronze Age; LBA = Late Bronze Age.
Two C14 dates from the site are reported at 2640–2470 B.C.E. and 2620–2470 B.C.E. in Popescu and Băjenaru (2008).
3
This sample is referred to as “Combined NE Hungary Bronze Age” in Table 5.
1

2

