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The Bronze Age was a time of technological, socioeconomic, and political transformation in Europe. Since Bronze Age socioeconomic institutions were rooted in the landscape, they can be investigated using a settlement ecology approach to how people positioned themselves relative to the environment and each other. Transylvania is home to a rare combination of mineral resources, trade infrastructures, and productive agropastoral land, all of which were critical to Bronze Age societies. This study combines size-and rank-size analyses to suggest that there were several shifts in how people positioned themselves across settlements in Transylvania during the Bronze Age. This research contributes to a broader understanding of the factors that inform where people choose to settle down and the consequences those decisions have on the development of social, economic, and political institutions.
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Introduction

The development of larger and more densely networked settlements is a key issue in archeological research (Birch, 2013; Feinman and Neitzel, 2023). Early towns were not only large settlements, but they also ushered in new types of regional relationships (Quinn and Barrier, 2018). With new forms of sedentism and aggregation came new institutions to foster interaction and decision-making (Holland-Lulewicz et al., 2020). These institutions often have consequences for the distribution of socioeconomic resources and political power within a society (Beck and Quinn, 2023).

Rather than assume a particular arrangement of social hierarchy or egalitarian systems, the relationship between people and access to key economic resources becomes the core of analyses (see Blanton and Fargher, 2008; Borgerhoff Mulder et al., 2009; Earle and Spriggs, 2015; Leppard, 2019; Smith and Codding, 2021; Feinman and Neitzel, 2023). Drawing upon cross-cultural research, Feinman and Neitzel (2023, p. 6) have noted that key resources that were patchy or had to be acquired through trade provided opportunities for differential control and fostered greater and enduring inequalities, while horizontal ties and collective action was much more common if a community’s key resources were broadly dispersed or evenly distributed. In heterogeneous landscapes, there must be diverse and alternative pathways of long-term social change. By separating the processes of sedentism and aggregation from explanations of resource extraction and distribution, archeologists can investigate how they articulate and change over time.

The Bronze Age was a time of technological, socioeconomic, and political transformation in Europe. Advances in metallurgy increased the quality and quantity of metal used for adornment items, weapons, and more mundane tools (Radivojević et al., 2019). The increased reliance upon copper and bronze helped fuel the development of interregional trade and exchange networks as people sought out mineral resources that were not locally available in many parts of the continent (Ling et al., 2013, 2014, 2022). People ramped up trade infrastructure, including boat and ox cart technologies, to handle the increase in quantity of material being exchanged and further facilitate long-distance exchange (Van de Noort, 2004; Bondár, 2012). Communities across Europe articulated themselves to these economic networks through which metal – and a wide range of other natural resources and commodities – flowed (Earle et al., 2015). People aggregated into larger towns, including those with control over other communities as part of complex regional polities, which required new socioeconomic institutions to ensure access to resources, social cohesion, and safety (Gogâltan and Sava, 2010; Szentmiklosi et al., 2011; Gogâltan et al., 2019).

These socioeconomic transformations were neither unidirectional nor universal across the continent. Understanding how, when, and where complex regional polities emerged in the Bronze Age has been a fertile area for archeological research (Gilman, 1981; Hanks and Linduff, 2009; Earle and Kristiansen, 2010; Duffy, 2014; O’Shea and Nicodemus, 2019; Gyucha and Parkinson, 2022; Laabs, 2023). The fitful process by which inequality was institutionalized within a broader social hierarchy was as variable as the cultural practices and landscapes across the continent. For example, Nicodemus (2014, 2018) has argued for elite-controlled specialized production of horses at Pecica-Santul Mare, which Kanne (2022) has shown co-occurs with forms of equestrianism and political authority that were dispersed more broadly and less hierarchically across the Carpathian Basin. Tell-building traditions and their settlement systems in the Carpathian Basin were likewise highly variable and followed different regional trajectories (Duffy, 2014; Kienlin et al., 2017; Kienlin, 2018; Lie et al., 2019). Settlements and settlement systems were considerably diverse in terms of their site layout, size, and location (Găvan and Kienlin, 2021). Consequently, Bronze Age Europe can best be described as a multi-scalar mosaic: where local histories and landscape affordances shaped and were shaped by larger-scale political, social, and economic networks.

Bronze Age socioeconomic institutions were rooted in the landscape, making them accessible through a settlement ecology approach. Settlement ecology seeks to explain the choices people made regarding where to live as they are mediated through historically and geographically contingent factors (Stone, 1996; Jones, 2010). Within a settlement ecology approach, settlement patterns are considered the product of people’s interaction with dynamic natural and cultural landscapes (Stone, 1996; Jones, 2010, 2017; Jones and Ellis, 2016; Kellett and Jones, 2017; Quinn et al., 2022). Settlement ecological approaches center human-environment interaction and avoid the pitfalls of the older “ecosystem approach” (see Brumfiel, 1992) by highlighting human agency and creating an interpretive structure where groups of actors can create transformative change. These approaches are part of a broader effort to understand the relationship among the landscape, socioeconomic organization, and human decision-making and their effects on settlement patterns and culture change (McClure et al., 2009; Jazwa and Jazwa, 2017; Weitzel and Codding, 2022).

Kellett and Jones (2017, p. 3) have identified the core question in archeological applications of settlement ecology: “why do people settle in a given place during a specific time and in a particular arrangement?” This question can be divided into two themes within settlement ecological studies: (1) where people position themselves in space, and (2) how people arrange themselves into communities and broader settlement systems. How people position themselves in space can be investigated through assessments of site location and how people prioritize their settlement locations relative to key resources and topographic features in the landscape (see Quinn and Ciugudean, 2018; Quinn et al., 2020b). How people arrange themselves across settlement systems can be investigated through assessments of how population was spread across a settlement network. In this study, I use site-size and rank-size analyses to characterize settlement patterns in southwestern Transylvania, and trace how they change over the course of the Bronze Age. The multiple changes in the settlement ecology of Bronze Age communities in Transylvania necessitated changes in socioeconomic institutions for the procurement, distribution, and consumption of metal and other key resources in this resource-rich landscape.


Transylvania during the Bronze Age

The Transylvanian Bronze Age is divided into three broad phases (Early, Middle, and Late), each of which is further divided into subphases often associated with different archeological cultures (see Boroffka, 1994; Ciugudean and Gogâltan, 1998; Ciugudean and Quinn, 2015; Bălan et al., 2018; Quinn et al., 2020a). The analyses in this study trace settlement patterns in southwest Transylvania across the Early Bronze Age [EBA I (2700–2500 BCE), EBA II (2500–2250 BCE), EBA III (2250–2000 BCE)], the Middle Bronze Age [Formative Wietenberg (2000–1875 BCE), Classical Wietenberg (1875–1500 BCE)], and the beginnings of the Late Bronze Age [Terminal Wietenberg (1500–1320 BCE)]. The Late Bronze Age is marked by the movement of Noua culture communities from the Eurasian Steppe into Transylvania.

Southwest Transylvania stands out as providing a rare combination of natural resources, trade infrastructures, and agropastoral productivity, all of which were critical to the social, economic, and political institutions of Bronze Age societies. Bronze Age subsistence was rooted in agropastoral economies centered on domesticated plants, like wheat and barley, and animals like pigs, sheep, goats, cattle, and eventually horses (Ciută, 2012; Nicodemus, 2018). Wild resources were also an important part of Bronze Age foodways, including fish, mussels, small game like rabbits, and large game like red deer. Domesticated animals provided not only meat, but also secondary food products like milk and cheese, other important secondary products like wool, and labor for farming and transportation (Sherratt, 1983; Kanne, 2022). Agropastoral economies required fertile land to farm as well as productive areas for pasture.

The Apuseni Mountains are home to the largest gold deposits in Europe, which – along with significant deposits of copper – were valuable minerals in the Bronze Age (Boroffka, 2006; Ciugudean, 2012; Beck et al., 2020). There are significant salt springs and rock salt deposits at the margins where the Transylvanian Plateau meets the foothills of the Apuseni and Carpathian Mountains (Harding and Kavruk, 2013). The Mureș River and its terraces provides an important corridor for trade and exchange by boat, ox cart, or foot (Bondár, 2012). This river connects the rolling hills in the heart of Transylvania to the east to the Carpathian Basin and ultimately the Tisza and Danube Rivers to the west (O’Shea, 2011). There would have been abundant forests at the start of the Bronze Age that could have provided the fuel for their fiery technologies like ceramic production and metallurgy. Forests would also have provided refugia for wild game which could be hunted. Pasture, both in the Apuseni uplands and the Mureș floodplain could have supported domesticated animals. The broad terraces along the Mureș and the lower portions of the mountain valleys would have been ideal for Bronze Age agriculture. Together, this bountiful landscape had the resources to support growing populations and potentially fuel the emergence of more hierarchically-organized polities.



Applying a settlement ecological approach to Bronze Age Transylvania

The socioeconomic institutions of Bronze Age Transylvania were mediated through the environment. In a prior study of settlement placement in southwest Transylvania, my colleague and I used catchment analyses to explore the economic priorities of Bronze Age communities (see Quinn and Ciugudean, 2018). These catchment analyses suggested that EBA I communities were situated in the landscape with minimal consideration of accessing particular resources in local catchments. Throughout the Bronze Age, communities did not prioritize access to metal ores; perhaps surprising given their abundance and economic importance to all Bronze Age societies. Starting with the EBA II and continuing through the Terminal Wietenberg, communities prioritized access to agricultural land and interregional trade routes along the Mureș River corridor. With the start of the MBA, there was a diversification among the catchments in which the largest settlements were placed, suggesting that different large Wietenberg communities may have engaged in different socio-economic strategies to grow and support their populations.

Catchment analyses of mortuary sites in southwest Transylvania have shed light on the roles of symbolic landscapes as part of a broader settlement ecology (Quinn et al., 2020b). During the Early Bronze Age, people placed their dead in highly visible cemeteries in the metal-rich mountain landscapes. This prioritization of metal-rich land for Early Bronze Age cemeteries stands in stark contrast to settlement placement, which did not prioritize these landscapes. By the Middle Bronze Age, however, most burials were placed in flat cemeteries near settlements. These cremation cemeteries were not in metal-rich landscapes, and instead were situated near interregional trade routes and good agricultural land.

These prior studies have emphasized an important aspect of settlement ecology: where people chose to place their settlements and cemeteries relative to economic resources in a heterogenous landscape. How people in Transylvania positioned themselves relative to others is another important aspect of Bronze Age settlement ecology. People may have prioritized access to key socioeconomic hubs within a region, which may have resulted in some settlements growing significantly larger than others. Alternatively, people may have prioritized autonomy and separation from each other. While site location is a choice made at the initial founding of a settlement, population growth, aggregation, and depopulation are all processes that take place over longer periods of time. This issue, however, requires additional analyses.



Site-size and rank-size analyses and Bronze Age Transylvanian settlement ecology

The way people position themselves relative to each other will affect the size of settlements. Settlement site-size distributions have been an important line of evidence to identify the presence of complex regional polities in middle-range societies in Europe (see Gilman, 1981; Németi and Molnár, 2002, 2012; Kristiansen and Larsson, 2005, pp. 125, 158; Earle and Kristiansen, 2010; Duffy, 2015). The presence of site-size hierarchies, defined as a settlement pattern composed of many small sites and few large sites (Duffy, 2015, p. 85), may indicate the presence of regional centralization of political authority – the emergence of a political system with a central chief or chiefly lineage situated in the large regional center and exerting political control or influence over surrounding, small, settlements. However, there are several alternative processes that can produce a settlement site-size hierarchy as recovered by archeologists without complex regional polities, including fission-fusion models (Blitz, 1999), differences in catchment productivity, and seasonal or special purpose aggregations (also see Flannery, 1976; Crumley, 1979; Parkinson, 2002; Galaty, 2005; Peterson and Drennan, 2011; Duffy, 2015; Quinn and Barrier, 2018). There are key demographic thresholds when population density and the sizes of interactive networks create strains on social institutions (Feinman and Neitzel, 2023). In these contexts, people may invent new communally-integrative institutions to avoid fissioning, with varying degrees of success (Bandy, 2004). As these alternative processes affect site size and placement, settlement site-size distributions are but one of the several archeological measures used to identify the presence of and the mechanisms involved in the emergence of site-size hierarchies.

Rank-size analyses are another method to characterize how people were distributed across the landscape using site-size as a proxy for population. In general, rank-size analyses should be able to assess if populations distributed across different settlements matched expectations for more autonomous village societies (with sites of a similar size) or hierarchical community organization (with one large primate center and many smaller sites). Rank-size analyses are based on a null-model of a log-normal site size distribution; the expectation that the second largest settlement (rank = 2) should be half as large as the largest settlement (rank = 3), the third largest settlement (rank = 3) should be half as large as the second largest settlement, and so on (Zipf, 1949; Drennan and Peterson, 2004, p. 533).

The Bronze Age Transylvania Survey (BATS) Project has compiled a comprehensive dataset of Bronze Age settlements in Alba County, Romania (Figure 1). At the county level, broad chronological and cultural affiliations for each settlement are assessed based on ceramic styles. The BATS Project complemented this extensive dataset with intensive pedestrian survey, test excavation, and radiocarbon dating of Bronze Age sites in the Geoagiu Valley, a key corridor connecting the fertile Transylvanian lowlands and the metal-rich Apuseni Mountains (Figure 2).
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FIGURE 1
 Map of Bronze Age settlements in southwest Transylvania (Geoagiu Valley region sites marked with green dots).
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FIGURE 2
 Map of settlements in the Geoagiu Valley region.


Site sizes in southwest Transylvania were estimated in two ways. In most cases, site extents were determined through pedestrian survey as part of the BATS Project. At the few sites with more intensive archeological research, site sizes were derived from published site maps. For several phases (especially EBA I and EBA III), there are only a few sites with recorded site sizes. It is important to note that for many multi-component sites, it is not clear how settlement size changed through time (if population grew, shrunk, or stayed constant; if settlement moved to create a large cumulative footprint). As a result, sites were omitted from this analysis if the size of a particular component was significantly overestimated by the overall size of the site. These issues can only be resolved with significantly more survey and sub-surface testing.

For each Bronze Age phase, the settlement system was characterized by the coefficient A developed by Drennan and Peterson (2004). The A-coefficient measures deviation from the ideal rank-size distribution (a negative linear relationship between the log-normal distribution of site sizes and log-normal distribution of settlement rank), with a primate distribution expected (A = negative) in settlement patterns with a large regional center and a convex distribution expected (A = positive) in settlement patterns that lack a significant regional hierarchy (Figure 3).

[image: Figure 3]

FIGURE 3
 Potential distributions of rank-size model. Log-normal and primate distributions are more consistent with hierarchical settlement systems while convex distributions are more consistent with more horizontally integrated settlement systems. The shaded area represents the deviation from the log-normal distribution measured through the A-coefficient.


The A-coefficient is a useful tool because it facilitates comparisons between two or more observed patterns (such as time periods) (Drennan and Peterson, 2004, p. 535). The comparative potential of the A-coefficient is important because of the shortcomings in the southwest Transylvanian regional dataset. Most biases in the dataset, such as an underrepresentation of small sites due to the lack of a systematic pedestrian and geophysical survey program at the county level, are consistent across all time periods. The rank-size model is also sensitive to the presence of multiple polities within a region – where the second ranked site in the region, similar in size to the first ranked site, will result in a convex distribution (positive A-coefficient) though each individual polity may fit a primate or log-normal distribution. As such, the overall A-coefficient value and its association with log-normal, primate, and convex distributions are less important than monitoring when, and in how, settlement systems in Bronze Age southwest Transylvania underwent qualitative and quantitative changes.




Results

In this section, I present the results of analyses first at the regional scale across southwest Transylvania (Alba County), then at the microregional scale within the Geoagiu Valley. Of the 108 known sites associated with the six Bronze Age subphases in this study, there are 40 sites with site-size estimates in Alba County. These settlements range from less than a hectare to nearly 9 hectares in size (Figure 4). The sites can be classified into three ordinal size categories: small sites (up to 3 ha), medium-sized sites (3–6.5 ha), and large sites (6.5–9 ha). Of the 40 sites, 28 are small (70%), 9 are medium-sized (22.5%), and 3 are large (7.5%).

[image: Figure 4]

FIGURE 4
 Distribution of site sizes for all known Early Bronze Age and Wietenberg sites (40 total sites), which can be divided into small (0–3 ha), medium (3–6.5 ha) and large (6.5–9 ha) size categories.



EBA I: southwest Transylvania site and rank-size analysis

Only 5 of 14 sites (35.7%) from EBA I (2700–2500 BCE) have site size estimates (Table 1). All five sites are classified as small sites (under 3 hectares). The rank-size graph is close to a primate distribution (A = −1.032), which is normally associated with a single large site and many small sites (Figure 5). In this case, the largest site is Sântimbru-Obreje/La Tabaci, which is only 2.56 ha in size. This site is also occupied during the EBA II, and it is currently unclear if the total area of the site was fully occupied continuously through these two periods, or if the overall site size was produced through two smaller and mostly spatially distinct (though overlapping) occupations.



TABLE 1 EBA I site sizes.
[image: Table1]
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FIGURE 5
 Rank-size plot of settlement networks for each Bronze Age subphase in southwest Transylvania. Shaded area is the approximate 90% confidence zone for rank-size curve.




EBA II: southwest Transylvania site and rank-size analysis

A substantial portion of known EBA II sites, 15 of 21 (71.4%), have site size estimates (Table 2). All 15 sites are classified as small sites (under 3 hectares). The rank-size graph matches a convex distribution (A = 0.417), which is normally associated with a settlement pattern without a large regional center (see Figure 5). The largest site is Sântimbru-Obreje/La Tabaci, which is only 2.56 ha in size.



TABLE 2 EBA II site sizes.
[image: Table2]



EBA III: southwest Transylvania site and rank-size analysis

Just under half of the sites with EBA III components, 5 of 11 (45.5%) have site size estimates (Table 3). Four sites (80.0% of EBA III sites) are classified as small sites (under 3 hectares), and one site (20.0% of EBA III sites) is classified as medium-sized (between 3 and 6.5 hectares). The rank-size graph most closely matches a log-normal distribution (A = 0.097) associated with the presence of a site-size hierarchy (see Figure 5). The largest site is Oarda de Jos-Sesul Orzii, which is 3.77 ha in size.



TABLE 3 EBA III site sizes.
[image: Table3]



Formative Wietenberg: southwest Transylvania site and rank-size analysis

In southwest Transylvania, 8 of 14 settlements (57.1%) of Formative Wietenberg sites (sites with Wietenberg Type A ceramics) have site size estimates (Table 4). While some sites with Wietenberg Types B and C ceramics may date to the second half of the formative Wietenberg, they are omitted from this analysis because they cannot be attributed to the Formative Wietenberg without radiocarbon dates. Four of the sites (50.0% of Formative Wietenberg sites) are classified as small sites (under 3 hectares), two sites (25.0% of Formative Wietenberg sites) are classified as medium-sized (between 3 and 6.5 hectares), and two sites (25.0% of Formative Wietenberg sites) are classified as large sites (over 6.5 hectares). The rank-size graph is slightly concave (A = 0.197), which is normally associated with a settlement pattern without a large regional center (see Figure 5). The largest sites are Pețelca-Cascadă (8.81 ha) and Alba Iulia-Recea/Monolit (8.40 ha), which may represent two distinct regional centers within southwest Transylvania.



TABLE 4 Formative Wietenberg site sizes (Wietenberg type A).
[image: Table4]



Classical Wietenberg: southwest Transylvania site and rank-size analysis

Of the sites that may be from the Classical Wietenberg Phase, 19 of 44 (43.2%) have site size estimates (Table 5). Nine of the sites (47.4% of Classical Wietenberg sites) are classified as small sites (under 3 hectares), five sites (36.8% of Classical Wietenberg sites) are classified as medium-sized (between 3 and 6.5 hectares), and three sites (15.8% of Classical Wietenberg sites) are classified as large sites (over 6.5 hectares). The rank-size graph matches a concave distribution (A = 0.486), which is normally associated with a settlement pattern without a large regional center (see Figure 5). The largest sites are Pețelca-Cascadă (8.81 ha) and Alba Iulia-Recea/Monolit (8.40 ha), which may represent two distinct regional centers within southwest Transylvania. The third large site, Micești-Cigaș covers 7.61 ha though it is a single component site (cultural deposits <20 cm in depth) unlike the deeply stratified sites of Pețelca-Cascadă and Alba Iulia-Recea/Monolit.



TABLE 5 Classical Wietenberg site sizes (Wietenberg types B, C, and D).
[image: Table5]



Terminal Wietenberg: southwest Transylvania site and rank-size analysis

Unfortunately, there are no Wietenberg ceramic styles that are temporally diagnostic of the Terminal Wietenberg period. As a result, this site-size analysis is limited to sites within the Geoagiu Valley that have been more intensively studied and dated. There are 4 sites that date to the Terminal Wietenberg with site size estimates (Table 6). One of the sites is classified as a small site (under 3 hectares), two sites are classified as medium-sized (between 3 and 6 hectares), and one site is classified as large sites (over 6 hectares). The rank-size graph is slightly concave (A = 0.149), which is normally associated with a settlement pattern without a large regional center (see Figure 5). The largest site is Pețelca-Cascadă (8.81 ha).



TABLE 6 Terminal Wietenberg site sizes (sites in Geoagiu Valley).
[image: Table6]



Geoagiu Valley site-size analysis

In the Geoagiu Valley, where several sites have been investigated through test excavations, it is possible to use radiocarbon dates to develop a fine-grained record of settlement history within the valley (Figure 6). However, not all settlements have been dated. For example, dates are not available for Early Bronze Age occupations at Stremț-Berc 1, Capud-No name and Rameț-Gugului. The site-size hierarchy within the settlement system fluctuated throughout the Middle Bronze Age and early Late Bronze Age in the Geoagiu Valley. For the majority of the Early and Middle Bronze Ages, only one or two tiers of settlement sizes were contemporaneously occupied. With the introduction of Noua communities in the LBA, Wietenberg communities reorganized and were characterized by a three-tier settlement hierarchy for the first time. This new settlement configuration was brief, as it, as well as the Wietenberg Culture in southwest Transylvania, collapsed after 100–150 years (by 1320 BCE).

[image: Figure 6]

FIGURE 6
 Bayesian model of dated Bronze Age sites in the Geoagiu Valley with site sizes.





Discussion

The broad trajectory of site-and rank-size analyses provides a divergent picture of Bronze Age Transylvanian settlement systems. There is a general trend toward an increase in the frequency of large sites throughout the Bronze Age in southwest Transylvania (Figure 7). In EBA I and EBA II, all sites are below 3 ha in size. In EBA III, one settlement (Oarda de Jos-Sesul Orzii) was over 3 ha. By the start of the Middle Bronze Age (Formative Wietenberg), people agglomerated into large towns (over 8 ha). This general pattern of multiple contemporaneously occupied large sites within the region continued throughout rest of the Middle Bronze Age (Classical Wietenberg) and into the Late Bronze Age (Terminal Wietenberg).

[image: Figure 7]

FIGURE 7
 Distribution of southwest Transylvanian sites by ordinal categories of small (0–3 ha), medium (3–6.5 ha) and large (6.5–9 ha) by period.


In contrast, rank-sized analyses do not indicate a general or consistent shift toward a pattern of settlement hierarchy during the Bronze Age in Transylvania (Figure 8). EBA I pattern fits a more primate distribution. While all sites are considered small, one site (Sântimbru-Obreje/La Tabaci) is significantly larger than the rest. The EBA II settlement pattern more closely fit a concave distribution. The beginning of the EBA III saw a shift back toward a log-normal distribution. With the start of the Formative Wietenberg, and continuing with the Classical Wietenberg, settlement distributions became slightly more concave. The concave distribution in the Middle Bronze Age, despite the emergence of large sites is in part due to the presence of multiple large sites in southwest Transylvania (Alba Iulia-Recea/Monolit; Pețelca-Cascadă; Micești-Cigaș). Of these, Alba Iulia-Recea/Monolit and Pețelca-Cascadă are stratigraphically deep as well as horizontally large. If these two large sites represent central settlements within an integrated network, then it is likely that there were at least two networks in southwest Transylvania during this time.

[image: Figure 8]

FIGURE 8
 Rank-size A-coefficient for southwest Transylvanian settlement systems by phase (horizontal black line) with 1-standard deviation (box) and 2-standard deviations (whiskers). 0 value of the A-coefficient (dotted line) represents a log-normal distribution.


Together, the size-and rank-size analyses suggest that there were three major shifts in how people positioned themselves across settlements during the Bronze Age. First, from EBA I to EBA II, people were dispersed more evenly across settlements. Second, from EBA III to the Formative Wietenberg, people began to aggregate in larger settlements. The settlement dynamics in the Geoagiu Valley reveal fission-fusion and rapid settlement shifts among Wietenberg communities. Third, and finally, from the Classical Wietenberg to Terminal Wietenberg, a three-tier site size hierarchy was established in the Geoagiu Valley. After the arrival of Noua communities into the region, Wietenberg communities increased the amount of archeologically visible activity (settlement and ritual deposition) in the high mountain passes that connect the lowland Mureș River Valley and the richest metal deposits in the region (see Quinn et al., 2020a). This configuration ultimately collapsed within 180 years as Transylvanian communities ultimately abandoned Wietenberg cultural identities during the Late Bronze Age. As seen in other regions in the Carpathian Basin (see Duffy, 2014, 2015), the presence of a site-size hierarchy in Transylvania is not definitive evidence of the presence of regional polities during the Bronze Age. Future work to document the sizes of other Bronze Age sites in the region would strengthen confidence in the patterns identified in this study.

The settlement ecology of Bronze Age Transylvanian communities connects how people positioned themselves relative to each other and to resources in the landscape. Throughout the Bronze Age, people’s strategies for when to aggregate, when to abandon settlements, and when to spread across the landscape varied significantly. At the start of the Early Bronze Age, the community at Sântimbru-Obreje/La Tabaci was larger than the rest, though it was still a small settlement. Most communities were more evenly spread across the landscape as people positioned themselves in locations where they could grow sufficient food for their communities and gain access to growing interregional trade routes.

By the Middle Bronze Age, the large regional centers, like Alba Iulia-Recea/Monolit and Pețelca-Cascadă, were consistent draws for a more continuous form of occupation, while the smaller village sites appear to have had shorter life-histories. Residents of smaller communities abandoned these sites more often, and while some people may have moved into the larger towns, it is likely that these communities established new smaller settlements in a different part of the landscape. There is currently no evidence that larger communities fissioned due to population density pressures. The persistence of larger towns may owe to their strategic positioning in highly productive catchments or along the primary interregional trade route (see Quinn and Ciugudean, 2018). The increased residential mobility of smaller communities may be linked to local depletion of resources, such as lumber and ore, that were important for craft production. Rather than find new ways of mobilizing resources to these settlements, as they would have for the larger towns, the communities decided to abandon the settlement and establish a new one with more easy access to key economic resources that were unevenly distributed across the Transylvanian landscape. For residents of the larger centers, the socioeconomic benefits of their strategic positioning likely offset the costs of transporting raw materials and food from increasingly distant locations into the settlement. This may have created political economic bottlenecks and opportunities for emerging elites to exert control (see Earle and Kristiansen, 2010; Earle et al., 2015). However, it may also have been a collective action problem that could have been mediated through cooperation without need of centralized control (see Carballo et al., 2014). In either case, all townspeople found reasons to aggregate and stay, such as seeking safety in numbers, potential access to ritual spaces, and more direct access to broader economic and social networks (see O’Shea and Nicodemus, 2019).

The arrival of migrant communities in the Late Bronze may have spurred new forms of competition for access to the critical natural resources (e.g., copper, gold, salt) in Transylvania. There is currently no evidence of direct violence between these communities, but the increased intensity of occupation of high elevation locations and ritual deposition at key mountain passes by Wietenberg communities may indicate indirect competition with Noua communities. This new regime of situating settlements indicates a shift in the settlement ecology of Terminal Wietenberg communities to prioritize securing access to metal ores that were only previously seen in the placement of Early Bronze Age burial mounds.

The patterns from southwest Transylvania fit within an emerging view of regional diversity in the trajectories of wealth inequality and political centralization in the European Bronze Age. In southeast Transylvania, Dietrich (2010, 2014) has argued for the presence of more hierarchical polities during the Middle Bronze Age based on hilltop fortified as sites that were elite-controlled centers that dominated the landscape. Alternatively, Puskás (2018), drawing upon Boroffka (1994), has suggested that these fortified hilltop sites may have been temporary refuges, though not fully discounting their potential link to emergent political elite. New radiocarbon dates from southeast Transylvania support the suggestion that the trajectories of Bronze Age societies in that region may have differed from those in southwest Transylvania (see Quinn et al., 2020a; Puskás et al., 2023). To the northwest of Transylvania in the Upper Tisza region, Kienlin et al. (2017, p. 118) have argued that the organization of social space was informed by concerns other than competition among individuals or corporate groups to establish political hierarchies. Further to the west, beyond the Apuseni Mountains and into the Carpathian Basin, many researchers, including Duffy (2014), Jaeger et al. (2018), Gogâltan et al. (2020), and Kanne (2022), have demonstrated the variability in socioeconomic organization, political centralization, and settlement dynamics between and within different regions of the Carpathian Basin.

The process of settling down in this resource-rich landscape was dynamic. As seen in cases where resources are broadly dispersed (see Feinman and Neitzel, 2023, pp. 6–7), metal ore was difficult to control and there was an increased emphasis on horizontal ties rather than hierarchical relationships throughout the Bronze Age. At the same time, the variability seen in how people positioned themselves in the landscape and relative to each other suggests that the key resources (e.g., from metal to agro-pastoral resources), or key part of the broader commodity chain (e.g., from extraction to distribution), were likely influenced by changes in historically-specific interactions, fashions, and decision-makers. While the location and abundance of ores did not vary significantly over the 1,500 years of the Bronze Age, where people lived, and the density of their settlements, would have necessitated changes in socioeconomic institutions for the procurement, distribution, and consumption of metal and other key resources over time. The settlement patterns explored in this study provide one view of these dynamics. Economic abundance, rather than the potential environmental marginality of mountain landscapes, may have inhibited the development of more hierarchical societies with significant wealth inequality (see Leppard, 2019). Future analyses of the temporality, population size, and socioeconomic organization of the emergent towns of the Middle Bronze Age in southwest Transylvania, as done for the much larger Trypillia megasites (see Chapman et al., 2019; Gaydarska, 2019), may provide insights into the relationship among site size, social inequality, and political authority. Additional work on the organization and distribution of resources in detail at different communities in Bronze Age Transylvania, both large and small, are also needed to better understand the context and consequences of settling down.



Conclusion

This study contributes to a broader understanding of the factors that inform where people chose to settle down and the consequences those decisions have on the development of social, economic, and political institutions. Communities in resource-rich southwest Transylvania balanced agropastoral, crafting, and trade economies with social institutions to support emergent towns. By the Late Bronze Age, competition over resources played a greater role than sheer abundance in transforming how people positioned themselves relative to each other and the landscape. While people in Transylvania started to live in bigger towns by the Middle Bronze Age, the establishment of regional polities appears to have happened later.

Middle-range societies like those in Bronze Age Europe were dynamic, often driven by the tensions between social, economic, and political institutions (see Quinn and Beck, 2016). Settlement ecological perspectives provide a way to hold these tensions together into a complete view of society. As people balanced their priorities with the risks they entail, these tensions were mediated through the landscape – rendering their decision-making processes visible to archeologists.
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