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Abstract

:

Societies undergo continuous dynamics and change. By investigating the spatial structure of societal remains and material culture, we tried to get insights into the processes of their landscapes creation. Ritual practices, economic strategies, or the societal structure are stored in the landscape as a form of cultural contextualization. We presumed that changes of these will be strongest during phases of transformation and investigated to which degree transformation processes are mirrored in the spatial structure of material remains. Absolute and relative locations were investigated using data from Neolithic domestic and ritual sites in Wagrien, Schleswig-Holstein, Germany. The results showed that transformations have a different influence on ritual and domestic locations: There are no discernible influences on the choice of relative domestic site locations, in contrast to ritual sites, whose relative location changes as a result of sociocultural transformations. This illustrates the importance of cultural and socioeconomic functions of individual sites and shows that transformations, even when they impact the fundamental structure of a society, do act on different relative and absolute scales and spheres.
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1. Introduction


Societies, both past and present, undergo continuous change. These changes are expressed in nonmaterial and material remains, such as pottery styles, settlement plans, architectural features, and so on. However, such transitions are also reflected in the landscape, which is created and contextualized by societies (cf. [1]). Ritual practices and norms, economic strategies and interactions, and societal structures and exchange patterns are all reflected in the landscape as forms of cultural contextualization.



By investigating the spatial structure of societal remains and material culture, we aim to gain insight into the landscapes of past societies. We presumed that changes in spatial structures and, thus, in landscapes are most apparent during phases of transformation. Our study departs from current (cf. [2,3,4]) and classical (cf. [5,6]) approaches to spatial analyses in that we did not employ complex tools or methods but rather integrated simple descriptive measures from another perspective. Accordingly, this study is complementary to these other approaches.



We conceptualize a transformation as a directed change that leads to a substantial reorganization of socio-environmental relations that are realized on different temporal and spatial scales. Taking the idea of a vector field as a heuristic, we use the term directed change to highlight the fact that changes are historically contingent, have an identifiable starting point, are interconnected, and reinforce each other. These dynamics can lead to a new state of societies, including changes to their socio-environmental relations and landscape creation. Transformations are connected to the introduction of new social, cultural, and/or material attributes and values, resulting in changes in social practices and landscape creation processes. They result in new states that endure to varying degrees and are visible as transitions in different domains of society and socio-environmental relations. They also appear in landscapes.



In this paper, we aim to investigate the degree to which transformation processes are mirrored by the spatial structure of material remains. We focus on the Neolithic period in Wagrien—an area in Northeastern Schleswig-Holstein, Germany (Figure 1)—and focus on the following questions: (a) To what degree do innovations and transformation processes in the Neolithic lead to other needs or practices for the use of the landscape? (b) To what type of transformations can discontinuities or continuities of settlement sites be attributed? The focus is, therefore, on the question of whether economic interests and practices, social forms of organization, or technological innovations can be established as the main drivers behind the choice of location for domestic and ritual sites.



1.1. Objectives


We hypothesized that the diachronic changes in location and distribution of domestic and ritual sites offer insights into the landscape creation processes that developed and changed during transformations. In combination with the interpretation of material culture, this allows us to draw a more comprehensive picture of the influence of different transformations on Neolithic societies and their relationship to their landscapes. The significance of the study is to determine if socio-cultural transformations have an impact on the strategies of designing cultural landscapes through profane and or ritual sites and depositions. Accordingly, we investigated changes in the relative and absolute locations of archaeological sites throughout various transformation phases.




1.2. Transformations in the Archaeological Record


1.2.1. Dataset


When investigating the relationship between transformations and the location of sites and deposition behavior, a data set is required that can be differentiated precisely in time and space: Since the middle of the 20th century, the research area, Wagrien, has been subject to intensive investigations. Therefore, various data from the Mesolithic [7] to Neolithic [8,9,10] period are available. For this study, we focused on the components of domestic sites, burial sites, and deposited artefacts, such as adzes and daggers.



Especially in the area of the so-called Oldenburger Graben—a former firth and lagoon area [11]—and the Bay of Neustadt [12], several excavations of domestic sites have taken place [13,14]. These data are supplemented by information on surface finds from the entire Neolithic period. In detail, this study is based upon:

	
215 settlements, i.e., domestic sites [13,14];



	
317 burial sites, including long barrows, large stone graves, and tombs ([9] after [15]);



	
636 stone adzes [16]; and



	
136 flint daggers [17].








The chronology of the data includes results from recent excavations [10,18], radiometric dating programs [19,20], and typochronological studies [9,21,22,23] that were analyzed statistically and distributed over periods with the help of the aoristic method (Figure 2; (cf. [24,25,26,27])). The combination of different approaches makes it possible to associate sites and artefacts with different periods, some of which last only a hundred years, and is therefore highly qualified to detect changes over such a long period as the Neolithic between 4100–1700 BCE. As a first result, the analyzed aoristic densities indicate that settlements and burials are following a similar trend, whereas the depositions are more dynamic, especially from the Late Neolithic era onwards at 2800 BCE (Figure 2).




1.2.2. Transformations


The research region, Wagrien, is part of the South Cimbrian Peninsula. It is characterized by socio-cultural transformations that occurred between ca. 4100 BCE and ca. 1700 BCE, i.e., changes to subsistence and ritual practices, the introduction of new technological innovations, and new forms of social organization. In our study, we tested five exemplary phases (for more detailed information, see [28,29,30,31] and Table 1):

	
The Neolithization process of the earliest Funnel Beaker groups started around 4100 BCE [12], with sporadically practiced arable farming, a mild woodland opening due cattle grazing, the building of nonmegalithic long-mounds [30], and the introduction of new technologies, such as plowing and polished flint adzes.



	
Around 3600 BCE, there was an intensification of crop growing in large arable fields, an increase in the woodland opening [32], and an intensive monument building with megalithic graves [33,34] and enclosures [35,36,37]. The introduction of the ard was an important technological innovation in agriculture [38].



	
Around 3200 BCE, regional demographic growth [10] and a regional to supraregional increase in the number of weapons in burial sites [39] are apparent. A decline in regional ceramic designs, the end of the construction of megaliths, and the introduction of new supraregional pottery designs mark the end of this phase.



	
The appearance of single grave groups [22,40,41] with the first barrows for individual burials, combined with a boom in new monumental activities, marked the development of differently organized societies around 2800 BCE. The increasing Bell Beaker influence [42] around 2400 BCE and the introduction of new methods of flint production signify the transformation to the Late Neolithic period.



	
Since 2200 BCE, new methods of flint processing appear to dominate in the form of regionally retouched objects, such as flint daggers [23]. Supraregionally, this period displays increasing contact that might be responsible for the start of regional metal production [43].








The complete adaptation to using metal took place in the Bronze Age around 1700 BCE.





1.3. Study Area


The study area of Wagrien is in the western part of Schleswig-Holstein, the northernmost federal state of Germany. The area is part of the Eastern Uplands [44], a region formed by moraines of the Weichselian Glaciation. In general, the area is characterized by a gently rolling ground moraine relief [45]. Sedimentologically, the region is dominated by glacier-induced till deposits, whose initially high carbonate content was decalcinated in postglacial humid climatic conditions; loamification and subsequent decalcination caused the development of Luvisols or, in appropriate locations, stagnic Luvisols [46]. Cambisols are found on more elevated locations and sandy areas. Gleysols, humic Gleysols, and Histosols characterize sandy–loamy depressions [44]. Hence, the area can be considered agriculturally favorable, especially in earlier periods. The modern wetland area of the “Oldenburger Graben” was a shallow firth of the Baltic in the late Atlanticum. Subsequently, rising sea levels increased its surface and led to coastal erosion that blocked the former bay. This led to the development of a brackish lagoon during the Neolithic era. Today, the lowland is characterized by marine, limnic, and telmatic sediments, as well as peats.



The different Neolithic phases considered here took place at a time that was climatically characterized by generally decreasing temperatures [47] and wetter climatic conditions [48]; it was the transition from the Atlantic (ca. 6800–3800 BCE) to the Subboreal period (ca. 3800–700 BCE, [49]). These climate changes had a major impact on the vegetation in the west of Schleswig-Holstein, as reflected by the increasing appearance of shrubs, such as hazel, and decline in the occurrence of tree species, such as elm and lime. From 4100 BCE, anthropogenic indicators increased in dominance, with a steep increase at 3600 BCE (cf. [32]).





2. Methods


Models to reconstruct past societal and socio-environmental transformations are of growing importance for modern integrative archaeological research (e.g., [50,51,52,53,54]). Some common approaches stem from predictive and location modeling (e.g., [55,56,57]). In contrast to these often methodologically advanced studies, we utilized a simple descriptive approach that is less theory-laden and employs as few as possible prior assumptions by focusing on the absolute and relative locations of archaeological sites.



2.1. The Assessment of the Absolute Location of a Site


In order to identify absolute differences in location, we considered the archaeological sites as a point process and employed density analyses (cf. [58,59]). For each Neolithic phase and type of archaeological site, the density—i.e., the intensity function of the point process that generated the point pattern—was calculated [60]. This was done via kernel density estimation using a Gaussian kernel with a size of 2000 m (for further details on the method, see [61]; the threshold was chosen in order to achieve a result that mirrors a smooth density picture; there is no general agreement or rule as to which kernel sizes are appropriate [62]). Subsequently, the differences between the successive phases were calculated. All analyses were conducted using R [63] and the spatstat package [64].




2.2. The Assessment of the Relative Location of a Site


To identify differences in the relative location of archaeological sites, we extracted their topographic locations and took them as indirect indicators of environmental characteristics, since relief characteristics strongly determine soil conditions, water availability, and vegetation characteristics [65]. The different features of topography often show a specific spatial extent and temporal continuity. In simplified terms, we can say that the larger a land-surface form, the longer it has existed (see Figure 3; [66]). Referring to this rule, we are able to employ a modern digital elevation model (DEM) to gain insight into the general characteristics of the topographic location of the archaeological sites. However, more specific information, like the exact distance to water sources or streams, requires geoarchaeological field studies and appropriate dating.



We employed the ropographic position index (TPI), a measure of the relative difference between the elevation of a focused pixel and the mean elevation of its surrounding pixels [67]. It is a measure of the relative topographic location of sites to enable a better understanding of the prominence of the different locations. Positive values indicate exposed locations, while negative values are indicative of valley- or depression-like locations (Figure 4). The analysis was conducted using R [63] and the package raster [68]. We employed a moving window approach with a size of 15 × 15 pixels, i.e., 150 × 150 m. This values—in correspondence with the rule of landforms and existence times (see Figure 3)—allows deriving landforms of sufficient size, so that their general characteristics are comparable to those of the Neolithic.



To investigate the relationship between archaeological sites and rivers, we extracted streams from the DEM. Streams in this context, refer to pixels in which the topographically induced flow exceeds a certain threshold. Accordingly, the number of streams extracted depends on the selected threshold. The flow accumulation, i.e., the number of cells draining through a cell, was calculated on the basis of the multiple flow algorithm [69]. When the flow accumulation exceeds a certain threshold, a stream starts and is traced by the algorithm to its outlet point. The threshold corresponds to the minimum size of the exterior watershed basin in cells [70]: in the present case, the threshold is 3000, which corresponds to 30 ha or roughly 36 football/soccer fields. This threshold was chosen since it corresponds to first-order watersheds in the study area and considers the minimal required size of landforms that in general did not change since the Neolithic era (see Figure 3). The analysis was conducted in GRASS GIS [71] using the r.watershed function.



The values of the two parameters were investigated for the different archaeological sites and the considered Neolithic periods. By comparing the relative frequency of sites on the topographic features, we gained insight into the locational characteristics that are independent of the absolute geospatial location.





3. Results


3.1. The Absolute Location of Archaeological Sites


The investigated archaeological sites changed in their absolute locations during the Neolithic phases (Figure 5). In terms of settlements, these dynamics differ between the different phases and highlight specific zones of increased activity in the area (Figure 6).



In the Late Mesolithic period between ca. 5100 and ca. 4100 BCE, three concentrations of settlements can be observed on the Wagric Peninsula: In Western Oldenburger Graben, in Eastern Oldenburger Graben, and in the region of Neustadt in the Lübeck Bay. From the hinterland, however, only a small number of Mesolithic sites are known, so there is an apparent concentration of domestic sites along the firth coast, which was characterized by estuaries. With the beginning of the Neolithic era around 4100 BCE, the regions of the Western and Eastern Oldenburger Graben were less used (Figure 6). However, there was an increase in settlement intensity in the coastal region of the Lübeck Bay and north and south of the Neustadt region. At ca. 3600 BCE, the settlements began to concentrate in Western Oldenburger Graben, and other activities are evident around Neustadt, Bungsberg, Eastern Oldenburger Graben, and in the Heiligenhafen region (Figure 5), although the detectable settlement activity as well as that of the burials decreased at that time (Figure 6). Around 3200 BCE, an increase in domestic sites and burials can be observed. Similarly, a decrease in the number of stone adzes is visible (Figure 6). After ca. 2800 BCE, an expansion of the settlement areas can be observed, and they concentrate mainly in the Oldenburger Graben and the Neustadt Bay. This picture persisted until the end of the Neolithic era and was matched by an increase in stone adzes. Burials became concentrated in the south, adjacent to the Western and Eastern Oldenburger Graben, and in the Heiligenhafen region. Stone adzes concentrated mainly in the northern part of Wagrien, while daggers could be found in Western Oldenburger Graben and in the region around Neustadt (Figure 5).




3.2. The Relative Location of Archaeological Sites


The locations of archaeological sites in relation to their topographic position or distance to streams show that settlements had similar location preferences during the Neolithic era, while burials and stone adzes were more heterogeneously distributed. Settlements as well as daggers were located on flat to slightly exposed locations (Figure 7). Stone adzes were located in various but rather sharply defined positions, ranging from more valley-like (negative values of topographic position index) to exposed, hilly locations (positive values of topographic position index, Figure 7). In particular after 3600 BCE, a decrease of the finds in valley-like locations can be discerned, while in the youngest period the finds located at exposed positions diminish. The graves are located in flat to hilly areas with the “Langbetten” covering a larger range than “Steinkammern” (Figure 7). For both grave types, a reduction of the more hilly areas after 4100 BCE can be seen, which becomes more pronounced again in the following times. This variation can also be seen in the distance to streams (Figure 8), especially for the “Langbetten”. In 4100 BCE, the majority was within a radius of 500 m to the streams. In the subsequent periods, they were situated predominantly in the range between 500 and 1000 m with a growing proportion of graves located closer to streams. The stone adzes are rather stable over time with respect to their relative position to streams (Figure 8). They can either be found very close to streams or at about 500 m distance. The peak at 500 m distance is no longer visible in 2200 BCE. The daggers and settlements were located in close vicinity to streams during the Neolithic era (Figure 8).



Compared to the entire study area, where flat areas and short distances to streams are most frequent, archaological findings are located at specific locations of heterogeneous characteristics (Figure 9).





4. Discussion


4.1. Data and Methodological Constraints


The archaeological sample, although large, is still selective; therefore, the interpretations are strictly representative only for the focused study area and employed data. However, as supraregional societal and cultural dynamics appear to have developed comparably, the findings can be, to some extent, generalized.



Methodologically, we employed very simple tools to analyze the relative and absolute location. More complex approaches, including point pattern [72], least-cost modeling [73], fuzzy analyses [74], or viewshed analyses [75], might offer more pronounced insights. However, their drawback is a higher theoretical load, accompanied by more implicit assumptions and, therefore, a loss of generalizability. Our chosen parameters, i.e., the topographic position index and extracted streams, are sensitive to the analyzed scale and need to be adjusted if used in another spatial context.




4.2. Absolute and Relative Location of Archaeological Sites: The Different Scales of Transformation


The investigation of absolute and relative locations of archaeological sites enables us to compare transformation phases and evaluate their individual impact on the localization of settlements and the creation of landscapes.



The final Mesolithic era was characterized by permanently used domestic sites with seasonally visited camps [76,77,78] or groups which moved seasonally between different regions and places (e.g., [79]). An example is the hunting station Neustadt LA 156 [12,80], which was visited seasonally, especially in autumn and winter [12].



In the phase of Neolithization around 4100 BCE, landscape creation activities—as reflected by the active change in the environment by clearance activities with stone adzes—are apparent in the previously only marginally used hinterland of domestic sites. These stone adzes were concentrated in the area of the domestic sites and their vicinity—areas which served to supply the settlement sites. This is quite visible from the differences in relative (Figure 7 and Figure 8) and absolute (Figure 5 and Figure 6) location characteristics. Concerning social organization, it can be assumed that the groups were decentralized and lived as small families on individual farms, surrounded by burial places. This development coincides with small-scale agriculture, mainly in the form of horticulture, whose cultivation areas were in the immediate vicinity of the houses [37]. In addition, specialized hunting stations on islands, in wetlands, and in coastal areas were used to supply the area, enabling access to a wide range of resources [81,82,83,84]. This also includes the enclosures, which, although still undetected in the research area, can be linked to community ritual activities [36] and were possibly included in supraregional transport routes [85].



The increasing construction of megalithic graves in the distribution area of the Funnel Beaker groups—a supraregional phenomenon—and the simultaneous opening of the woodland from ca. 3600 BCE onward indicate population growth [33], which requires a larger area for subsistence but, according to the results, did not lead to a change in the relative location of domestic sites (Figure 7 and Figure 8).



Village-like domestic sites developed for the first time on the Southern Cimbrian peninsula around 3200 BCE in addition to the existing individual farmsteads, such as Büdelsdorf [35] or in Oldenburg-Dannau [10], which were in the immediate vicinity of other settlement sites. Wheels and wagons were subsequently introduced [86]. The burial places, mainly in the form of passage graves with multiple burials at this time, were spatially separated from the settlements in the landscape. The introduction of the ard was an important technological innovation in the already commonly practiced agriculture [38]. Although these new forms of social organization were developing and new technology was emerging, the choice of settlement location—slightly exposed locations in the vicinity of streams—remained unchanged (Figure 7).



The development reached its peak between ca. 3200 and ca. 3000 BCE, when the concentrations of settlement activities in Western and Eastern Oldenburg Graben were highest (Figure 5 and Figure 6). The decline in the settlements in those areas that appeared at a high density beforehand suggests a concentration of individuals in village complexes like Oldenburg-Dannau. Taken together, we observe a continuity of settlement sites and a discontinuity of burial sites in terms of their relative location.



In the Younger Neolithic period, a development toward hamlets [87] and the use of specialized hunting grounds [88] can be assumed. The observation could be related to the increasing use of land for grazing, the possibly dominant economic strategy in the Late Neolithic period. Secondary burials in megalithic tombs used the same ritual sites as in the Middle Neolithic period. The single grave societies, like a northern variant of the European corded ware phenomenon, are at the same time connected with major changes in the social organization, which is expressed by individual burials under burial mounds and a boom in axes as a symbol of a new “warrior ideology”. Around 2200 BCE, extensive single farms were established throughout the research area [89]. Supraregionally, a development of metallurgy exchange systems is also observed [43,90].



Around 2800 BCE, and then from ca. 2200 BCE onward, there was a strong increase in the density of stone adzes (Figure 6), which might indicate increasing economic pressure on the environment. The flint daggers, manufactured mainly from ca. 2200 BCE onward, used new processing techniques and were concentrated on the western coast of Wagrien and in Neustadt Bay. These sites met the same relative site requirements as the settlements (Figure 7 and Figure 8) but were located in other locations in absolute terms (Figure 5). This can be interpreted as possible work sites close to the secondary flint resources. However, this new form of technology did not change the choice of settlement locations, as the work sites fulfilled the same requirements as the settlements.




4.3. The Different Scales of Transformation


The investigation of the relative and absolute locations of archaeological sites shows that spatial dynamics were not directly related to locational preferences. The settlement locations show a persistence in terms of their relative location. This contrasts with the grave monuments that show changing relative locations. Reflecting on the different intentions of the people when they created these landscapes, the observations indicate that transformation had a heterogeneous influence on different societal domains. Graves and mounds, whose role might be mainly attributed to ritual or cultural activities, were constructed at different locations depending on the cultural context. Settlements at which various functions concentrated, ranging from ritual to social to economic, continued to show a preference for similar relative locations. Hence, even very strong transformations that influenced a wide range of societal elements, such as the introduction of the ard or metallurgy, did not change the social practice of establishing settlements at certain preferred locations and, in this regard, ‘producing’ their cultural landscapes. This indicates that different scales, i.e., domains and contexts, of transformation have to be distinguished when the influence of innovations, new techniques, cultural exchanges, or new ritual practices are recognized in the archaeological material. It is also indicative of the complexity of the construction of landscapes; monocausal or simple deterministic explanations are not sufficient to explain where, when, and to what degree societies reacted and reflected upon the changes that have materialized in their material culture and their landscapes. However, it has to be taken into account that other location factors not investigated here, e.g., soil quality, wind protection, visibility, accessibility to specific resources, might have a considerable influence on the choice of locations and their temporal continuity. It is the task of extensive and detailed future field studies and research to clarify this point.





5. Conclusions


In Northern Germany and Southern Scandinavia, as well as in the research area, various Neolithic transformations occurred. These suggest massive socio-cultural changes that are characterized by different strong dynamics of human activity on the environment in different periods. However, as shown in this study, these changes did not have any discernible influence on the locational processes of settlement sites, which is in contrast to the changing locations of ritual sites.



We conclude that domestic sites were chosen according to their ability to meet the basic needs for resource availability and transport routes. Thus, spaces such as wells, bays, and watercourses, where different areas overlapped, might have been especially preferred. The timeline of transformation seems to be mainly associated with the political, social, and ritual sphere of the investigated Neolithic societies, as sites framed by these activities show evidence of changing locations rather than the economically relevant domestic sites. A kind of sustainability with respect to environmental and economic practices might be postulated, although the social agenda is not as stable as previously expected.
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Figure 1. The location of the study area with sites mentioned in the text. 






Figure 1. The location of the study area with sites mentioned in the text.



[image: Land 08 00068 g001]







[image: Land 08 00068 g002 550]





Figure 2. Diagram of the aoristic densities of settlements, burials, and depositions between 4100–1700 BCE in Wagrien (see also Table 1). 
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Figure 3. Rule of spatial extent versus duration of existence of selected landforms. The green bar indicates the Neolithic era in Wagrien. It becomes obvious that valleys and larger landforms have apparently existed for a longer period of time than the focus period. Accordingly, it is appropriate to utilize a modern digital elevation model to gain insight into the general structure and character of the topography. 
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Figure 4. Principle of topographic position index (TPI). Positive TPI values are indicative of ridges or hilltops, while negative values are representative of valleys. TPI values around 0 correspond to plains or straight slopes. Landforms are sensitive to scale. Accordingly, the size of the kernel determines which topographic features are recognizable. 
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Figure 5. Absolute location differences as reflected by density differences in archaeological sites during Neolithic transformation phases (Rows indicate the different archaeological sources and context; columns correspond to the different Neolithic phases, whose starting dates are shown. The utilized archaeological sample corresponds to all finds that belong to the different phases.). 






Figure 5. Absolute location differences as reflected by density differences in archaeological sites during Neolithic transformation phases (Rows indicate the different archaeological sources and context; columns correspond to the different Neolithic phases, whose starting dates are shown. The utilized archaeological sample corresponds to all finds that belong to the different phases.).



[image: Land 08 00068 g005]







[image: Land 08 00068 g006 550]





Figure 6. Differences in the absolute location of archaological sites throughout transformation periods (Rows indicate the different archaeological sources and context; columns correspond to the different Neolithic phases whose starting dates are shown. The utilized archaeological sample corresponds to all finds that belong to the different phases.). 
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Figure 7. The occurrence of archaeological sites in relation to topographic location during Neolithic phases. Settlement characteristics did not change during the Neolithic era and showed a preference for flat locations. Graves and stone adzes had a more heterogeneous pattern of distribution, with a focus on flat and slightly exposed locations. 
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Figure 8. The occurrence of archaeological sites in relation to their distance to streams during Neolithic phases. Graves and stone adzes changed in their location preferences, while settlements generally tended toward localizing at short distances from streams. 






Figure 8. The occurrence of archaeological sites in relation to their distance to streams during Neolithic phases. Graves and stone adzes changed in their location preferences, while settlements generally tended toward localizing at short distances from streams.



[image: Land 08 00068 g008]







[image: Land 08 00068 g009 550]





Figure 9. Relative location characteristics of the study area (gray shaded area) and the employed archaeological sites (colored lines). It becomes obvious that the characteristics of the individual types of archaeological sites differ with respect to the other types and to the study area characteristics. 
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Table 1. Neolithic chronology in Wagrien. Main transformations (gray shaded) took place between FM and ENIa; ENIb and ENII; MNI and MNII; MNV and YN1; YN3 and LNII.
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Archaeological Culture

	
Name

	
Period

	
calBCE †






	
Ertebølle

	
Final Mesolithic

	
FM

	
5300–4100




	
Funnel Beaker Culture

	
Early Neolithic

	
EN Ia

	
4100–3800




	
EN Ib

	
3800–3500




	
EN II

	
3500–3300




	
Middle Neolithic

	
MN Ia

	
3300–3200




	
MN Ib

	
3200–3100




	
MN II

	
3100–3000




	
MN III/IV

	
3000–2900




	
MN V

	
2900–2800




	
Single Grave Culture

	
Younger Neolithic

	
YN 1

	
2800–2600




	
YN 2

	
2600–2400




	
YN 3

	
2400–2200




	
Dagger Groups

	
Late Neolithic

	
LN I

	
2200–1900




	
LN II

	
1900–1700








† For the aoristic analysis and modeling, a standardization of the interval of the archaeological periods was applied in individual cases. This concerns, in particular, the periods MN V to LN II, in which temporal phenomena occur which are also affected by standard deviations in the dating of archaeological data.
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