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Abstract  

This thesis presents a diachronic, cross-cultural comparative study of the five 

archaeological groups at the Pleistocene-Holocene transition in north-western Europe, 

namely Late Federmesser, Ahrensburgian, Epi-Ahrensburgian, Long Blade and Early 

Mesolithic assemblages. This interface is characterised by intensive climatic warming 

which transformed vegetation and fauna. However, to date there is no consensus on the 

cultural developments at this interface. 

 

This thesis revealed four major shortcomings in the current classificatory systems:  

1. An inconsistent application of classificatory definitions with a marked 

heterogeneity in how the different archaeological groups are defined in different 

regions. 

2. Inconsistencies regarding the hierarchical taxonomic system which means 

raw material procurement patterns are used to define one group while another 

group is defined by the presence of diagnostic tools. 

3. A lack of consensus on the significance of the archaeological units with the 

Long Blade tradition at times defined as a distinct group on the same hierarchical 

level as the Ahrensburgian and at times defined as a technique used when there 

is access to high quality raw material sources. 

4. Research historical and language barriers with a clear association between 

different archaeological groups and geographical areas indicating that the groups 

are at least partly based on the respective research history of different countries. 

 

This thesis offers a ówhole assemblageô approach taking into account lithic assemblages, 

faunal assemblages, settlement patterns and environmental data, thereby departing from 

traditional classification systems which tend to focus on one classificatory element. The 

results suggest that the main change during this interface is a shift from highly mobile 

hunter-gatherer groups during the Lateglacial to more sedentary groups in the Early 

Mesolithic. However, the complex process of the ñMesolithisationò of northwestern Europe 

lasted several centuries which indicates that the broad synonymous use of the climatic 

Pleistocene-Holocene transition with the cultural Palaeolithic-Mesolithic transition should 

be avoided. 
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Chapter 1: Introduction  

1.1 Aim and scope 

The period around the Pleistocene-Holocene transition is one of significant climate 

change as evidenced from Greenland ice-core records (Rasmussen et al. 2014). The 

Lateglacial period in northwestern Europe is traditionally sub-divided into a series of 

stadials named after the presence of an arctic-alpine plant species, Dryas octopetala. 

These stadials are separated by interstadials named after peat sequences at Bølling Lake 

and the locality of Allerød in Denmark. Towards the end of the Pleistocene there was a 

period of gradual warming after the last Glacial Maximum. The general warming trend was 

intermingled by a succession of short episodes of warm (interstadial) and cold (stadial) 

phases which meant Lateglacial hunter-gatherers were living within a rapidly changing 

environment (Figure 1.1). Prior to the Holocene, there was a major cooling period between 

c. 10,900 and 9640 BC, known as the Younger Dryas in Europe and the Loch Lomond 

stadial in Britain. This cold snap ended the preceding Allerød-Interstadial and replaced 

warmer climate vegetation and fauna in northwestern Europe with subarctic tundra and 

cold-adapted species, such as reindeer and horse. The last cold snap of the Ice Age came 

to an end at c. 9640 cal BC when rapid climate warming of circa 5-10°C occurred within 

decades, radically transforming the environment of Europe. As a result of climatic warming 

and increased precipitation large parts of northwestern Europe were re-forested 

throughout the beginning of the Holocene. Correlating with this transformation of the 

vegetation were changes in the Postglacial fauna across large parts of northwestern 

Europe, with red deer, wild boar and other warm-adapted species replacing the large 

herds of ungulates which were dominant during the Younger Dryas.  
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Figure 1.1. Diagram showing the variation in temperature and vegetation at the end of the 

last Ice Age, including the different climate phases (Drawn by H. Robson and A. Zander). 

 

The climatic Pleistocene-Holocene transition has traditionally been used by 

archaeologists to divide the Stone Age of hunter-gatherers into two separate periods: the 

Palaeolithic during the Ice Age and the Mesolithic following the climate change. 

Traditionally, the Palaeolithic-Mesolithic transition is associated with a change in lithic 

technology towards the production of microliths which are often seen as diagnostic 

artefacts of the European Mesolithic (Petersson 1951; Rozoy 1978; Heinen 2013a). In 

recent years several scholars have come to realise that the cultural changes at the 

Palaeolithic-Mesolithic interface are far more complex than previously thought with 

technological and typological change being far from clear cut (e.g. Barton and Roberts 

2004; Terberger et al. 2009; Groß 2014; 2017; Zander 2016a,b). As such, there has been 

a renewed interest in developing a clear definition of Final Palaeolithic and Early 

Mesolithic archaeological groups to better understand changes in Palaeolithic and 

Mesolithic lifeways (Pardaen et al. 2008; Zander and Gehlen 2020). 
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To date, there is no consensus on the definition of archaeological groups at this climatic 

interface. The authors who investigate the different groups at this transition usually stay 

within the arbitrarily defined units of Palaeolithic or Mesolithic archaeology with textbooks 

only briefly addressing the question of change between Palaeolithic and Mesolithic 

assemblages (e.g. Mithen 1999; 2001; Scarre 2005; Darvill 2010). Those who specifically 

address the Palaeolithic-Mesolithic transition can be divided into those highlighting a 

continuity between the archaeological periods and those proposing a cultural hiatus 

between Final Palaeolithic and Early Mesolithic groups. Recent years have seen the 

publication of papers which criticise the use of singular aspects, in particular tool 

typologies, to establish similarities or differences between these different archaeological 

groups (cf. Grimm 2013; Maier 2015; Riede and Reynolds 2019; Sauer and Riede 2018). 

Furthermore, the excavation of new, well-preserved and well-dated sites at this interface 

has offered new insights into the cultural developments at this climatic interface.  

 

It is in recognition of this renewed interest and gap in our understanding of the Palaeolithic-

Mesolithic transition that the idea of this thesis was developed. The central aim of this 

thesis is therefore: 

 

To provide a critical re-assessment of the Final Palaeolithic and Early Mesolithic 

archaeological groups in northwestern Europe. 

 

In order to better understand this complex interface, this thesis presents a whole 

assemblage approach which investigates the various assemblages beyond the traditional 

classification systems of typological and technological studies, taking into account lithic 

assemblages, faunal assemblages, settlement patterns as well as environmental data. 

This thesis is primarily a meta-analysis which builds on the work of others. As Isaac 

Newton once famously said: ñIf I have seen further, it is by standing on the shoulders of 

giants.ò While fieldwork is an important element of archaeological practice, individual 

excavations only allow a very limited perspective on past hunter-gatherer societies. Only 

in combining information from a larger number of individual sites can a better 

understanding of the dynamic changes in hunter-gatherer lifeways be gained. 

 

The research presented here represents a diachronic, cross-cultural, comparative study 

of the five archaeological groups at the Palaeolithic-Mesolithic interface in northwestern 

Europe, namely Late Federmesser, Ahrensburgian, Epi-Ahrensburgian, Long Blade and 

Early Mesolithic assemblages. In order to facilitate a detailed, critical assessment of these 

groups, this thesis focuses only on the assemblages with organic preservation (including 

animal bone and antler, seeds, pollen) and/or radiocarbon dates.  According to Trigger 
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(2003, 15) ñcomparative studies are potentially of great value for understanding human 

behaviour and cultural changeò. This comparative research can either be conducted using 

a variable-oriented or case-oriented approach (Figure 1.2). Variable-oriented research 

ñaims at establishing generalized relationships between variablesò (della Porta 2008, 198; 

Trigger 2003). In comparison, case-oriented research intends to identify complex units 

and developments (e.g. Neoevolutionism, White 1959; Fried 1967; Steward 1972; Service 

1975). Due to the aim of this thesis to trace the complex cultural developments at the 

Palaeolithic-Mesolithic transition, this work will follow the case-oriented approach whereby 

cases refer to sites. 

 

 

Figure 1.2. Illustration of systematic (variable-oriented) and intensive (case-oriented) 

comparative methods (after Caramani 2009, 15 and Smith and Peregrine 2011, 7). 

 

The case-oriented approach allows for a detailed comparison of different variables across 

the five cultural traditions. In order to allow for such a detailed investigation a timeframe 

of 11,000-9,000 cal BC has been chosen which cuts across the different traditions at this 

interface. 

 

A comparison of the distribution of these different traditions shows a clear overlap in 

northwestern Europe. As the focus of this thesis lies on establishing the relationship 

between these different traditions, the area of research is concentrated on this shared 

area of distribution (Figure 1.3). The area of research is thus defined to the west by the 

west coasts of Britain and France. To the south the area of research ends south of the 

Paris basin where different cultural traditions have been recorded (e.g. Laborian/Epi-

Laborain, see Pasty et al. 2002; Naudinot and Jacquier 2014, 178). The study area then 
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includes the Benelux-countries and Western and parts of Northern Germany to the Middle 

Range Mountains in the south (Mittelgebirge).  

 

 

Figure 1.3. Map of the study area selected for this thesis showing the approximate 

coastline during the Pleistocene-Holocene transition (Map after: compiled by Grimm 2009 

after Björck 1995a; Boulton et al. 2001; Lundqvist and Wohlfahrt 2001; Weaver et al. 2003; 

Clark et al. 2004; Brooks 2006; Ivy-Ochs et al. 2006; added by Woldstedt 1956; Anonymous 

1992; Björck 1995b; Björck 1996; Coope et al. 1998, fig. 4H; Kobusiewicz 1999, 190; 

Gaffney et al. 2007, 3ï7 and 71). 

1.2 Objectives 

In order to achieve the aim, nine key objectives were set: 

 

1. To review the changing views on cultural change through time and assess 

the theoretical potential for research.  

2. To assess the current state of knowledge regarding the Palaeolithic-

Mesolithic transition in northwestern Europe and to identify gaps which can 

be filled with this thesis.  

3. To evaluate different archaeological classification systems and develop a 

new terminology that allows the integration of traditional typological studies 

with whole assemblage investigations.  

4. To review environmental and faunal data during the Pleistocene-Holocene 

transition and supplement traditional models with new data.  
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5. To establish a comprehensive database of different traditions which can be 

analysed to establish patterns/correlations among Final Palaeolithic and 

Early Mesolithic assemblages.  

6. To offer a critical assessment of the recorded assemblage data.  

7. To establish a chronology of the Palaeolithic-Mesolithic transition based on 

a rigorous critical assessment of the available radiocarbon dates.  

8. To investigate the consistency and usefulness of the current classificatory 

criteria to define Final Palaeolithic and Early Mesolithic cultural units.  

9. To provide a new paradigm for the Palaeolithic-Mesolithic transition based 

on the database discussed in this thesis.  

1.3 Structure and chapter outlines 

The thesis is split into two parts:   

1. Part I introduces the theoretical and methodological potential for research into the 

Palaeolithic-Mesolithic transition in northwestern Europe and introduces the 

environmental background. 

2. Part II presents the data of the recorded assemblages, including a detailed 

discussion of the results. 

 

The following summarises the chapters of this thesis. The objectives will be fulfilled 

sequentially with chapters developed to meet individual objectives, building towards a 

conclusion which addresses the aim of this work: 

 

ǒ Chapter 2 will provide a critical evaluation of the published literature on cultural 

change, thereby addressing Objective 1. It will discuss different archaeological 

classification systems and develop a flexible hierarchical terminology which 

enables an integration of traditional classificatory criteria with the whole 

assemblage approach. 

ǒ Chapter 3 will provide a literature review of the five archaeological groups at the 

Palaeolithic-Mesolithic interface, thereby fulfilling Objective 2. It will outline the 

terminology and history of research for each group and present the current level 

of understanding. Finally, the changing framework of the Palaeolithic-Mesolithic 

transition is discussed, focusing on the need for a whole assemblage approach. 

ǒ Chapter 4 will discuss the methods applied to generate new data in this thesis, 

thereby addressing Objective 3. It will outline the process of selecting and 

recording assemblages and provide an internationally applicable terminology 

which integrates traditional and whole assemblage approaches. Moreover, this 
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chapter includes a discussion of the possible pitfalls of large-scale, literature-

based research. 

ǒ Chapter 5 will address Objective 4. The chapter will introduce the climatic and 

environmental background of the Allerød interstadial, the Younger Dryas cold snap 

and the Early Preboreal, questioning the validity of traditional models that view 

these different climate phases as clear cut. Instead, this chapter will provide an 

alternative view of the past climate fluctuations with a focus on mosaic landscapes 

and integrating new data on animal behaviour from recent publications. The 

chapter will provide an ecological and behavioural background of the four main 

species inhabiting northwestern Europe during the Pleistocene-Holocene 

transition, including red deer, reindeer, horse and aurochs. 

ǒ Chapter 6 will focus on Objectives 5 and 6. The chapter will first set out the 

structure of the subsequent part of this thesis, discussing the common 

classificatory criteria which will be evaluated throughout the second part of this 

work. It will then move on to provide a critical assessment of the recorded 

assemblage data to ensure the dataset can be considered reliable.  

ǒ Chapter 7 seeks to address Objective 7. This chapter begins by introducing the 

limitations of radiocarbon dating which have often been overlooked in Final 

Palaeolithic and Early Mesolithic chronologies. It will then carry out a critical 

assessment of the available radiocarbon dates based on detailed auditing criteria. 

The core part of this chapter will present a Bayesian chronological model for the 

Palaeolithic-Mesolithic transition.  

ǒ Chapters 8-11 will address Objectives 5 and 6. As mentioned above this thesis 

presents a case-oriented approach which means each chapter will be dedicated 

to the whole assemblage data of one archaeological group. The chapters will be 

presented in a chronological order starting with Late Federmesser assemblages. 

Each chapter will first assess the traditional classificatory criteria used to define 

the archaeological group with a specific focus on the consistency of applied 

criteria. The second part of each chapter introduces supplementary data, including 

lithic, environmental and faunal evidence as well as data on site function and art 

and symbolism to assess similarities among the assemblages beyond the 

traditional elements. 

ǒ Chapter 12 will draw together the results from Chapters 6-11, focusing on 

Objectives 8 and 9. The first part will evaluate the consistency of applied criteria 

in defining the five archaeological groups. It will then discuss the new insights 

gained through an integration of traditional classificatory elements with 

supplementary data to study the five archaeological groups. The final section will 
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present a new paradigm for the Palaeolithic-Mesolithic transition in northwestern 

Europe taking into account the findings of this project. 

ǒ Finally, Chapter 13 will draw together the main conclusions of the preceding 

chapters, setting out how this thesis has fulfilled the aims set out above. The 

contributions of this work to the understanding of the Palaeolithic-Mesolithic 

transition in northwestern Europe will be evaluated, raising key questions for future 

research. 
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Chapter 2: Theoretical framework: Cultural 

change  

2.1 Introduction 

Over the last century archaeologists have become increasingly interested in studying and 

understanding cultural change. This interest has resulted in the development of various 

models to explain chronological and spatial variations in the archaeological record (e.g. 

Childe 1942; 1958a; Clark 1932; White 1959; Shennan 1991; 2000; 2002; 2008; 2011a; 

2011b; Smith 1992; Tostevin 2013). This chapter fulfils Objective 1 and provides the 

theoretical framework for discussing cultural change in the subsequent chapters. 

 

The chapter has been structured into three main parts: 

1. The first part introduces changing views on cultural change through time, including 

a discussion of the main theoretical paradigms in archaeology, such as the culture 

historical approach, New Archaeology and post-processualism, thereby 

addressing Objective 1 of this thesis.  

2. The second part evaluates the conceptual framework of ñresilienceò and 

ñvulnerabilityò. 

3. The final part evaluates different archaeological classification systems and 

develops a hierarchical terminology to allow the integration of traditional 

typological investigations and whole assemblage studies, thereby addressing 

Objective 2 of this thesis. 

2.2 Explaining cultural change: Shifting paradigms through 

time 

Before the 1960s, questions regarding chronological and spatial variations in the 

archaeological record were answered using the culture-historical approach which was 

developed by Virchow and Kossina (1921) in Germany and later introduced to Britain by 

Childe (1929). The culture-historical approach was based on categorising artefacts into 

different groups and naming those groups as ñarchaeological culturesò. In the late 1920s, 

Childe (1929, v) defined an archaeological ñcultureò or ñcultural groupò as ñpots, 

implements, ornaments, burial rites and house forms - constantly recurring togetherò. One 

of the most important assumptions of this traditional view was summarised in Childeôs 

(1929, v-vi) subsequent statement which details that these ñculturesò are ñthe material 
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expression of what today we would call óa peopleô". This equation of an archaeological 

culture with ethnicity meant that there was an emphasis on population replacement 

theories (migration) or the spread of ideas through contact between groups (diffusion) in 

explaining cultural change (Kossina 1921; Childe 1929). 

 

By the 1940s Childe (1942, 26-27) himself had developed doubts about whether 

archaeologists could make this equation. In the 1960s and 70s the traditional culture-

historical approach was challenged by the processual movement, also known as ñNew 

Archaeologyò. The New Archaeologists, such as Binford (1972, 18), criticised the 

normative historical approach which viewed external influences, such as migration and 

diffusion, as explanations for cultural change. Binford (1965, 204) termed this model for 

explaining change ñan aquatic view of cultureò as ideas of innovations would spread 

through external influence like the ripples from a stone dropped into water. Instead, 

processual archaeologists understood the concept of cultural change as an internal drive 

within cultures based on adaptations to climate and environmental change (White 1959; 

Binford 1962; 1997). This approach has been termed environmental determinism which 

describes the belief that the climate and environment are alone responsible for patterns 

of human culture. 

 

At the end of the 1970s and during the 1980s a new paradigm, termed ñpost-

processualismò, emerged in response to the processual movement (e.g. Hodder 1979; 

1982; 1985; Miller and Tilley 1984). While supporters of this mainly British phenomenon 

embraced the multidimensional approach of the processual movement, they rejected the 

emphasis on adaptations to explain cultural change. Instead, post-processual 

archaeologists have highlighted the role of artefacts in the ñcreation and manipulation of 

social meanings, especially in the context of maintaining, asserting, or resisting social 

powerò (Shennan 2000, 812). The post-processual school thus moved away from the 

traditional distinction between ñhistoryò and ñadaptationò in explaining cultural change 

which was at the centre of debate between culture historians and processual 

archaeologists. According to Hodder (1979) the interaction between different groups to 

explain artefact variability and distribution of material culture has been over-emphasised 

by both previous movements. He argues that archaeologists should not aim to grasp 

ethnic groups through studying material culture. Instead, Hodder (1979, 452) suggests 

focusing on ñthe mechanism by which interest groups use culture to symbolize their within-

group organization in opposition to and in competition with other interest groupsò. This 

model of ñmaterial culture as languageò is based on ethnographic studies in the Baringo 

district, western Kenya. Here, Hodder (1979, 447) documented that material culture 
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changed when different groups competed for the same resources and the need for clearly 

established group identities arose. 

 

Over the last 30 years there has been a renewed emphasis on explaining cultural change 

within an evolutionary framework which had been originally proposed by the culture-

historical approach (e.g. Shennan 1991; 2000; 2002; Henrich 2001; 2004; Wheeler et al. 

2002; Boyd and Richerson 1985; 2005; Eerkens and Lipo 2005; 2007; Mouden et al. 

2014). Culture transmission theory can be defined as ñthe idea that similarity in behavior 

and artefacts may be caused by the exchange of information using a nongenetic 

mechanismò (Eerkens and Lipo 2007, 240). Through this process of culture transmission, 

individuals can learn, modify and pass on different skills and information, such as flint 

knapping. Culture transmission is therefore based on the interaction between ñindividual 

experimentationò (innovation) and ñsocial learningò (copying) (Eerkens and Lipo 2007, 

240).  

 

Several mechanisms of transmission are distinguished in the literature, including vertical, 

oblique and horizontal transmission (Table 2.1). According to Shennan (2000) descent 

(vertical/horizontal transmission) is the single most important factor in explaining 

variations in material culture, as opposed to diffusion (horizontal transmission) or 

environmental change. Shennan bases his model on ñdescent with modificationsò implying 

that cultural practices are passed onto future generations with the possibility of ñmutationsò 

of cultural traditions occurring between different generations (Shennan 2000, 812; Riede 

et al. 2019). By arguing culture is passed on through an inheritance system, Shennan 

incorporates the element of ñhistoryò, developed originally by the culture-historical 

approach. 

 

Direction of inheritance Skills copied from 

Vertical Direct transmission from parents to offspring 

Oblique Direct transmission from non-parent adult to 

younger generation (e.g. teacher) 

Horizontal Prestige-based transmission (between 

peers) 

Table 2.1. Classification of cultural transmission based on culture as an inheritance 

system after Eerkens and Lipo (2005, 323; 2007) and Shennan (2000, 812-813). 
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Similarly, Riede (2008) points towards the ñfailure of the human adaptive systemò when 

faced with natural catastrophes, such as the Laacher See-eruption at around 10,932 cal 

BC. He argues that this event had a significant impact on hunter-gatherer demography, 

as demonstrated in the proposed loss of the bow-and-arrow technique and a simplification 

of toolkits in southern Scandinavia (Riede 2008, 595-597). According to Riede the 

isolation of certain regions after the Laacher See-eruption caused this change in material 

culture which should not be seen as an adaptation to a changing environment given the 

ñalmost universal benefits of the bow-and-arrowò (Riede 2008, 595; Dev and Riede 2015; 

Hughes 1998). Instead, Riede (2008, 597) argues that his study can be seen as an 

argument against ñadaptationist and gradualist scenariosò.  

 

Hodder (2011; 2012) has recently criticised the Darwinian model of ñdescent with 

modificationò for focusing too much on constructing lineages. Instead, Hodder (2011, 167) 

argues that change and continuity in assemblages should be ñstudied in terms of structure 

and agency, orthodoxy and heterodoxy, domination and resistance, memory construction, 

the invention of tradition, hierarchy and heterarchy, or any number of other waysò. 

Hodderôs model is based on ñhuman-thing entanglementò which, in contrast to Latourôs 

(2005) work, suggests an asymmetrical relationship between humans and objects. 

According to Hodder (2012, 138) most objects do not develop due to the ñreplicative 

success of transmissionò but rather because they fit into an established web of 

entanglement. For instance, the reason no pianos are found at Mesolithic sites is that the 

piano requires an entire system of entanglement, such as cast iron and a specific musical 

context (Hodder 2012, 2-3; 139). Hodder argues each thing has multiple connections. As 

such, even the ñearliest cultural actsò, like making fire, require several interdependent 

objects and processes (Figure 2.1). Once humans become dependent on things they are 

entrapped and begin to alter things to repair perceived failures thereby causing change in 

the material culture (Hodder 2011; 2012). As such, Hodder offers a contemporary 

example of this web of entanglement by referring to the relationship of cattle domestication 

during the Neolithic and global warming today. 
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Figure 2.1. Hodderôs model of ñhuman-thing entanglementò illustrated by the tools and 

processes involved in making fire (Hodder 2011, 158). 

 

Besides returning to the foundation of culture historians and post-processualists, recent 

research has also returned to ideas originally proposed by the processual movement. This 

includes a renewed emphasis on environmental determinism with studies typically looking 

for ñparallel shifts in the archaeological as compared to environmental and climate dataò 

(Arponen et al. 2019, 9). As such, Mercuri et al. (2011) report on cultural changes 

coinciding with climate oscillations in the Mediterranean and north-African mid-Holocene. 

Similarly, Pitulko et al. (2017) argue that human habitation and material culture in Upper 

Palaeolithic Arctic Siberia was heavily influenced by environmental change. According to 

Pitulko et al. (2017) the development of open habitats during the Last Glacial Maximum 

(LGM) was the major external driver in technological innovations which were essential for 

the survival in treeless, flat landscapes.  

 

To summarise, the various models to explain cultural change in the archaeological record 

can generally be attributed to three different schools of thought:  

1. Those that stress the importance of descent (migration; replacement of groups; 

descent with modification). 

2. Those that highlight the impact of contact between different groups (diffusion). 

3. Those that focus on adaptations to a changing environment. 
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2.3 Defining vulnerability and resilience 

This work investigates the archaeological record at the most recent historic period of 

extreme climate change in northwestern Europe, the Pleistocene-Holocene transition. 

Before engaging in a discourse around potential human responses to the dramatic 

changes at this interface, it is important to present a conceptual framework defining the 

relevant classifications and terms used in this thesis: 

 

Resilience: captures the ability of communities to cope with and withstand extreme 

events, including catastrophes and climate change (Lavell et al. 2012, 34; Riede 2017, 

37). Gunderson and Holling (2002, 202) define the term resilience as ñthe ability of the 

system to return to the original state after disturbanceò.  

 

Vulnerability: describes the complementary notion to resilience, defined generally as the 

predisposition to be adversely affected by extreme events (Lavell et al. 2012, 32; Riede 

2017, 37). 

 

The terms vulnerability and resilience are often linked to adaptation and adaptive capacity: 

 

Adaptation: defines the process of adjustment to climate change and its effects to 

moderate harm or take advantage of beneficial opportunities (Lavell et al. 2012, 36). It 

describes a process of change in anticipation of or reaction to extreme events. 

 

Adaptive capacity: describes the systemôs coping capacity or capacity of response to 

adjust to disturbance (Gallopín 2006). 

2.4 Archaeological classification systems 

2.4.1 Lithic tool typologies 

Since emic perspectives of prehistoric communities are not available, repeated and 

common patterns in the archaeological record have been used as proxies for relatedness 

and potential communication between the different creators of the assemblages. In the 

archaeological record of the Stone Age, lithics are the most abundant artefacts 

representing the oldest remains of human activity. Because of their abundance, shared 

characteristics between lithic assemblages have long been used to identify social entities 

and trace cultural relationships (Barton 1997; Ballin 2000; Grimm 2013; Maier 2015). 

Different social units were established, such as the Ahrensburgian and Federmesser 
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cultures, based on the repeated association with diagnostic lithic artefacts (often tools), 

the so-called ñtypesò. 

 

Over the last century several attempts were made to develop typologies which aimed at 

investigating variabilities in lithic morphologies (e.g. Bordes 1961; 1967; Laplace 1968; 

1972). Clark (1933; 1934) was one of the pioneers in the 1930s in developing a 

comprehensive classification system based on lithic artefacts. Among his classification 

systems were definitions of microliths (1933), petit tranchet (1934), transverse 

arrowheads (1935) and scrapers (1960) (Figure 2.2). These classifications were aimed to 

facilitate the comparative study of lithic assemblages. However, several archaeologists 

have questioned the effectiveness of typological studies given that the classification of 

artefacts can be arbitrary constructs which may differ depending on the respective 

researcher (Clarke 1968; Binford 1972; Clark 1992). A recent study of Late Palaeolithic 

typologies by Sauer and Riede (2018, 176) has highlighted that many classificatory criteria 

used in the definition of typologies are inconsistent and do not ñstand up to statistical and 

especially morphometric scrutinyò. In particular, Sauer and Riede (2018, 176) criticise the 

use of tool frequencies and index-type artefacts which are often not compatible and are 

ñhistorically, methodologically and empirically flawedò. 

 

 

 

Figure 2.2. Example of a classification group (Class G) of petit tranchet in Britain  

(Clark 1934, 54). 

 

In recent years Tostevin (2013) has rejected lithic interpretations on the basis of tool 

typologies as he criticises the ñFrison Effectò which describes how sharpening the edges 
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of stone tools changes their shape and their use (Frison 1968). Similarly, Barton (1997) 

criticises the widespread belief that the ñstyleò of lithic artefacts provides the best 

information on social group membership. He highlights that the shapes of stone artefacts 

are determined by a combination of aspects, including utilitarian function, experience of 

the knapper and structure of the lithic material.  

 

Besides the question of the effectiveness of typological studies, several fundamental 

principles are still under debate in Palaeolithic and Mesolithic research regarding the 

significance of these classifications. Scientific realism (empiricism) suggests that the 

different ñtypesò already existed in the minds of Palaeolithic and Mesolithic people and 

therefore represent identity markers of specific groups of people. According to this school 

of thought, these different types (or ñtype fossilsò or ñcultural index fossilsò) are used as 

the archaeological equivalent of the paleontologist's index fossil (e.g. Otte and Keeley 

1990; Mellars 1992). In contrast, scientific antirealism assumes that types are created by 

archaeologists and do not reflect an objective reality of Palaeolithic and Mesolithic people 

(e.g. Binford 1972; Clark 1992). As Barton (1997, 144-145) argues, lithic tool types are a 

poor active transmitter of social identity given their small size and the minor role they play 

in the overall original assemblage which likely included an abundance of organic tool 

components which may have not been preserved. According to Clark (2009, 19) the 

various typological units employed by Palaeolithic archaeologists are ñaccidents of 

historyò, created mostly by French prehistorians between 1880 and 1940. Since the units 

themselves have been arbitrarily defined, Clark argues the ñtransitionsò between these 

different units may also not mean anything at all.  

2.4.2 The whole assemblage approach 

In recent years the archaeological consensus seems to have developed a middle ground 

between these opposed positions (e.g. Whittaker et al. 1998; Heinen 2005; Gehlen 2009). 

As such, typology is seen as at least partly arbitrary but nevertheless as a means to 

facilitate the study of variations in lithic assemblages. However, there have been frequent 

calls to include a multitude of other aspects into archaeological investigations (e.g. 

volumetric artefact densities, dimensions of lithic artefacts, prey hunted, site types) 

beyond typological studies to gain a deeper insight into potential changes in the 

archaeological record (Riel-Salvatore and Barton 2004; Barton et al. 2017; Sauer and 

Riede 2018). In particular, Riel-Salvatore and Barton (2004) have demonstrated how 

volumetric artefact densities and tool frequencies can reveal changes in land-use patterns 

during the Late Pleistocene in southern Italy. Similarly, Barton et al. (2017) have shown 

that an analysis of lithic technology, land-use and hunting strategies can demonstrate 
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significant demographic changes in hunter-gatherer populations without taking into 

account pre-defined cultural units based on typological studies. 

2.4.3 Archaeological Taxonomic Units 

So how can traditional typological studies and the recent increase in whole assemblage 

studies be integrated? In the following section a flexible hierarchical terminology is 

developed which represents the varying foci of research between reductionist and holistic 

perspectives. This terminology is based on Gambleôs et al. (2005, box 1) work on 

Archaeological Taxonomic Units (ATU) which presents a counterpart to the operational 

taxonomic unit (OTU) of biology and evolutionary science (Table 2.2). Gamble and 

colleagues (2005, box 1) set out to define a new terminology to study population history 

which would leave behind the ñinterpretive baggageò associated with poorly defined terms, 

such as ñarchaeological cultureò. They structured the ATUs into a mega-scale (ATU 1), a 

meso-scale (ATU 2) and a micro-scale (ATU 3). From the micro- to the mega-scale this 

hierarchy is increasingly influenced by time with a decreasing influence of space. As such, 

ATU1s are primarily defined by chronology, ATU2s mainly aid the study of spatial 

organisation while ATU3s are primarily determined by space (e.g. position of retouch on 

an artefact that belongs to a specific type). Gamble and colleagues declared this as a 

provisional hierarchy which can be further refined depending on the archaeological 

context. 
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Unit  Equivalent Examples from Europe and the 

Near East 

ATU 1 Period Palaeolithic, Mesolithic, 

Neolithic, LUP, Epipalaeolithic 

Sub-period Early Mesolithic, Late 

Epipalaeolithic, Pre-Pottery 

Neolithic 

 

ATU 2 Technocomplex and culture Aurignacian, Arched backed 

Piece Complex, Magdalenian, 

Badegoulian, Solutrean, Natufian 

Culture and industry Upper Magdalenian, Late 

Natufian, PPNB, Final 

Creswellian 

Industry and assemblage Perigordian Vc, Magdalenian IV, 

Lower Epigravettian with 

shouldered points 

ATU 3 Artefacts and type fossils Zinken, navettes, Mouilah 

points, lignite figurine, fox 

canine pendant 

Attribute Scalar retouch, cut marks on 

animal bones, truncation, 

post-hole depth 

Table 2.2. Gambleôs et al. (2005, table 2) provisional hierarchy of Archaeological 

Taxonomic Units for the study of population history. 

For this thesis further data was organised into this hierarchy (Table 2.3), adapted from 

Grimmôs (2013) work on Magdalenian and Federmesser assemblages in northwestern 

Europe. Alongside single artefacts, structural elements of settlement sites are added to 

enable an investigation of mobility, settlement and spatial behaviour. ATU 4-ATU 3 allows 

the study of patterns based on single artefacts, ATU 3-ATU 2 is based on single sites and 

ATU 1-ATU 2 enables studies based on a short period of time or restricted geographical 

region. Hence this hierarchy enables an investigation of changes in human behaviour at 

different temporal and spatial scopes, including traditional typological studies focused on 
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single artefacts as well as broader studies, including settlement and subsistence 

strategies. This hierarchy also enables a study of potential cultural changes at different 

social scales: While ATU 1 is primarily concerned with broader traditions and 

communities, ATU 2 focuses on population studies, ATU 3 is concerned with household 

and family groups and ATU 3 focuses on the individual. 

 

Unit Level Equivalent Examples from 

northwestern Europe 

ATU 1 

tradition / community 

Level 1 epoch Palaeolithic, Mesolithic 

Level 2 period Final Palaeolithic, Early 

Mesolithic 

ATU 2 

population 

Level 1 technocomplex, 

culture 

Tanged point complex, 

Backed point complex 

Level 2 industry / 

archaeological 

group 

Ahrensburgian, 

Federmesser, Long Blade 

Industry, Star Carr-type, 

settlement network 

Level 3 regional group Rissen group; Eggstedt-

Stellmoor group 

ATU 3 

household / family 

group 

Level 1 assemblage (refers 

here to a 

meaningful 

archaeological unit 

defined by the 

excavator) 

Penknife points, Long 

Blade, site type, animal 

processing, raw material 

procurement 

Level 2 artefact group / 

concentration 

retouched artefacts, 

mammals 

Level 3 artefact /structure horse, microlith, burin, 

hearth 

ATU 4  

individual 

Level 1 type  Ahrensburgian tanged 

point, triangular microlith 
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Level 2 attribute oblique truncation, cut 

marks on animal bones 

Level 3 trace isotope analysis, micro-

wear analysis 

Table 2.3. A refined provisional hierarchy of Archaeological Taxonomic Units (ATU) for the 

study of human behavioural patterns (modified after Gamble et al. 2005, table 2 and Grimm 

2013, table 3.16). 

2.5 Summary 

This review of the theoretical framework for cultural change demonstrates that the 

understanding of chronological and spatial variations in the archaeological record has 

been under debate over the last century and continues to be discussed today. The shifting 

paradigms through time have focused either on explaining change through migration, 

diffusion or adaptations to the environment. 

 

This chapter has shown that classification systems based on lithic tool typologies have 

come under increasing criticism due to the potential arbitrary nature of the different 

ñtypesò. While scientific realists believe that these various ñtypesò held important symbolic 

meanings in Stone Age societies, scientific antirealists suggest that lithic typologies have 

been solely created by archaeologists to help structure the archaeological record. In 

recent years there have been increasing demands for more holistic approaches that take 

into account a multitude of archaeological aspects beyond lithic typologies. The final 

section of this chapter presented a flexible hierarchical terminology which enables an 

investigation of changes in human behaviour at different scales. 

 

The apparent discrepancy between the different models gives rise to the methodological 

framework (discussed in Chapter 4) which is an adapted version of the theoretical 

framework to address the specific research question of tracing cultural change during the 

Palaeolithic-Mesolithic transition. However, first the Palaeolithic-Mesolithic transition 

needs to be outlined in historical context to fully grasp the theoretical framework and 

subsequently the methodological framework. 
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Chapter 3: The Palaeolithic-Mesolithic transition 

in historical context: Past research and its current 

implications 

3.1 Introduction 

This chapter aims to review the terminology and history of research of the five 

archaeological groups during the Pleistocene-Holocene transition. This chapter therefore 

fulfills Objective 2 of this thesis which highlights the need to establish a common ground 

before inter-site comparisons can be made. In the following sections the history of 

research of the different archaeological groups will be presented which are the focus of 

this thesis: Late Federmesser, Ahrensburgian, Epi-Ahrensburgian, Long Blade and Early 

Mesolithic assemblages between 11,000 and 9000 cal BC. Each of these sections is 

structured according to the geographical regions covered in this thesis, beginning with the 

most western region or the region where the most prominent finds were discovered. If only 

singular finds or small sites without organic preservation are known from the particular 

region, this will be mentioned in the introduction and this particular region will then not 

have a specific section dedicated to it.  

3.2 Federmesser-Gruppen 

3.2.1 Introduction 

In the late 19th and early 20th century various sub-groups of the Federmesser 

assemblages were proposed which emphasised the regional individuality of the 

assemblages: Federmesser-Gruppen (literally ñpenknife groupò) in Germany and 

immediate surroundings (Schwabedissen 1939; 1944; 1954), Azilian in France (Piette 

1895; 1889) and Tjongerian in the Benelux and northern France (Bohmers 1947; 1961; 

Rozoy 1998). In contrast, over the last decades of a more unified Europe the common 

aspects of the FMG were highlighted across northwestern Europe (Barton and Roberts 

1996; Bodu and Valentin 1997; De Bie and Vermeersch 1998; Riede et al. 2011; Grimm 

2013). For instance, Bosinski (1993) argued that a common term, namely ñAzilianò, should 

be used across northwestern Europe to describe these assemblages with curved-backed 

points (similar to the preceding period which was commonly referred to as ñMagdalenianò). 

On the basis of ethnographic analyses, Newell and Constandse-Westermann (1996) even 

proposed that the Federmesser culture is ñone single tribeò distributed across large parts 
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of northwestern Europe. However, this hypothesis has been commonly rejected on the 

grounds that a common term across such a large area fails to grasp essential regional 

differences (e.g. Rozoy 1998). 

 

The term Federmesser-Gruppen (FMG) or Federmesser assemblages at present is 

generally used as a term to refer to an agglomeration of archaeological traditions in the 

European Final Palaeolithic, including all the proposed regional sub-groups cited above 

(De Bie and Vermeersch 1998; Barton 1998; Grimm 2013). Depending on the region, 

further terms have been suggested for this meta-group, including Azilian (Piette 1889; 

Bosinski 1993; Kegler 2007; Valentin 2008b), Rückenspitzen-Kreis (literally, ñbacked 

pointò industry) (Ikinger 1998) or Arch-backed technocomplex (Schild 1984; 1996).  

 

The different sub-groups of the FMG feature large quantities of end-scrapers and the use 

of different knapping techniques on local raw material with a decrease in the number of 

burins in comparison to the preceding Magdalenian assemblages (Grimm 2013, 72). 

However, the definition of the various sub-groups is biased by the different quality of lithic 

material available for classification as well as the background of the respective researcher. 

Generally, different sub-groups were defined based on the various types of curved-backed 

points rather than finer chronological data (Schwabedissen 1954; Ikinger 1998). For 

instance, Schwabedissen (1954) mainly used lithic material from surface collections which 

provided little environmental background to classify the FMG. Therefore, the internal 

classification of FMG assemblages remains debated (e.g. De Bie and Vermeersch 1998; 

Rozoy 1998; Baales 2002; Heinen 2005; Grimm 2013). 

 

Schwabedissen (1954) provides a relatively vague definition of the Federmesser which 

includes various different types (cf. Bohmers 1961, 23; Fischer 1991, 102; Johansen and 

Stapert 2004, 35; Grimm 2013, 73-74). He based his definition on Schmidt (1912, 114) 

who classified them as arched and steeply retouched points which are generally smaller 

than the mid-Upper Palaeolithic Gravette points. According to Schwabedissen (1954, 8) 

the retouched edge of the point should not feature an angle or a shoulder. Moreover, 

Schwabedissenôs Federmesser generally exhibit no basal retouch though he included 

various types of basal retouch and tangs into his definition (Figure 3.1: b, d, g-j; c; f; k-l).  
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Figure 3.1. Different types of Federmesser according to Schwabedissen (1954, 23), after 

Grimm (2013, 74): a: Large backed blade; b, d, g-j: penknife point (point with a retouched 

base); c, f: Federmesser (curved-backed point without basal retouch); k-l: Malaurie point 

(point with a truncated base). 

 

The transition from the late Upper Palaeolithic (late 

Magdalenian/Hamburgian/Creswellian) to the FMG is poorly understood across most 

parts of northwestern Europe. Over the last 20 years several research projects in northern 

France and western Germany have focused on understanding this transition (e.g. Bodu 

1998; 2000b; Grimm 2013). As such, several sites have been excavated in northern 

France, including at Le Closeau near Paris, where the transition to the earliest FMG 

ñbipointeò phase has been dated to between 12,404-12,135 cal BC and 12,140-11,906 cal 

BC (Bodu 1998; Bodu and Valentin 1997). 

 

Finds attributed to the FMG have been discovered from northern England in the west, to 

Denmark in the north, and the Ukraine in the East (Ikinger 1998). In contrast to the 

preceding Late Magdalenian, the FMG assemblages are characterised by more distinctive 

regional variabilities and less standardisation (Grimm 2013). Nevertheless, according to 
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De Bie and Vermeersch (1998, 37) the Allerød interstadial represents the ñlast 

technocomplex with great similaritiesò across such a large region in northwestern Europe 

compared to later groups which tend to be even more ñconcentrated in regional nichesò. 

This ñmajor degree of uniformityò among FMG assemblages has been termed 

ñAzilianisationò (De Bie and Vermeersch 1998, 37; Bolus 1992).  

3.2.2 England  

Dorothy Garrod was the first scholar to collate and review a large number of British Late 

Upper Palaeolithic assemblages in her book The Upper Palaeolithic Age in Britain (1926). 

She felt the ñUpper Palaeolithic industries of this country...[had been]...much neglected in 

the pastò (Garrod 1926, 9). In her work, Garrod (1926, 194) distinguished between the 

ñClassical Magdalenian of Franceò and the distinct British variant which she termed 

ñCreswellianò, named after the site Creswell Crags, a limestone gorge located on the 

border between Nottinghamshire and Derbyshire. In the following decades this term was 

used to describe the British Late Upper Palaeolithic. However, in the 1980s and 1990s 

Jacobi (1980; 1991) and Barton and Roberts (1996) reviewed the British Lateglacial 

sequence demonstrating that Garrodôs definition was founded on a mixture of artefacts 

that also contained Final Palaeolithic material. This later material included backed points, 

ñresembling the Azilian ópenknifeô, in which the retouch extends round the lower end of the 

blade, defining a kind of tangò (Figure 3.1: b, d, g-j) (Garrod 1926, 141). Campbell (1977) 

had already noted that there was a significant increase in the number of penknife points 

in the later phase of the Creswellian as defined by Garrod. 

 

According to Barton and Roberts (1996; 1997) Garrodôs Creswellian actually contains two 

separate traditions: a Late Magdalenian-style industry and a ñFinal Palaeolithicò industry 

which shares close links with the European FMG. Today the term ñCreswellianò describes 

only the Late Magdalenian-style industry with the typical trapezoidal semi-geometrical 

forms known as Cheddar points (Barton and Roberts 1996; 1997; Jacobi 1991; Jacobi 

and Roberts 1992). This Creswellian tradition is now seen as a distinct separate entity to 

the subsequent Final Palaeolithic penknife point phase in Britain (Barton and Roberts 

1996). 

 

According to Jacobi and Higham (2009, 1908-1911) there are more than twice as many 

find-spots of FMG age in Britain than Magdalenian find-spots (Figure 3.2). This may be 

due to the FMG in Britain representing a longer time span, as demonstrated by the revised 

chronology for Goughôs Cave, Somerset, the richest Magdalenian site in Britain (Jacobi 

and Higham 2009). Jacobi and Higham (2009) also noted a change in hunting and 

foraging strategies between Magdalenian and Federmesser sites in Britain. A preference 
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for the use of cave sites and the upland margins during Magdalenian times was replaced 

by more evenly distributed Federmesser sites with an inclination for the use of open air 

locations. Interestingly, while the richest Magdalenian site derives from the southwestern 

parts of Britain (Goughôs Cave), the most abundant Federmesser sites were found in 

northeastern England: Seamer Carr, North Yorkshire (Conneller 2007) and southern 

England (Brockhill, Surrey and Hengistbury Head, Dorset (Barton 1992). 

 

 

Figure 3.2. Map of find-spots of certain FMG age in Britain, including assemblages 

containing penknife points, straight-backed blades/bladelets, bone points with ñnotches 

formed by criss-cross cuttingò and finds of bone and antler artefacts which have been 

directly radiocarbon dated to the second half of the Lateglacial Interstadial (Jacobi and 

Higham 2009, 1910). 
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3.2.3 Northern France 

The majority of FMG assemblages in Northern France derive from the Picardy region 

where the Aziloid industry is sometimes referred to as ñTjongerianò (Rozoy 1998; Bohmers 

1947). There seems to be a chronological change within the FMG or Azilian in France 

with a development from curved-backed bi-points (retouched at both ends) to mono-points 

(retouched at just one end) (Bodu and Valentin 1997; Pion et al. 1990). 

3.2.4 Benelux  

Similar to the FMG occupation in northern France, the FMG in the Dutch and Belgian 

lowlands is sometimes referred to as ñTjongerianò. However, De Bie and Vermeersch 

(1998, 37) argue against the use of this term as it is based on terminological confusions 

by Bohmers (1947) and Schwabedissen (1954). FMG sites are best known from the sandy 

areas of the lowlands in the Benelux whereas the FMG occupation of the uplands remains 

relatively unclear (De Bie and Vermeersch 1998). In Luxembourg the FMG occupation is 

so far only recognised from isolated finds (e.g. Spier and Le Brun-Ricalens 1994). 

 

According to De Bie and Vermeersch (1998, 36) the only certain date of a Federmesser 

assemblage derives from resin on a curved-backed point from Rekem (De Bie and Caspar 

2000). However, the dating of the FMG tradition in the Benelux and the relationship of the 

Federmesser occupation with the Ahrensburgian and Early Mesolithic remains unclear. 

As such, Deeben (1995) suggests a continuation of the Federmesser tradition into the 

Younger Dryas. Furthermore, it has been argued that there may even be a ñcohabitationò 

of the FMG with the Early Mesolithic or a continuous FMG tradition developing into the 

Mesolithic (Lanting and Mook 1977; Rozoy 1978; Otte 1984). However, De Bie and 

Vermeersch (1998, 36-37) insist that due to the poor dating of the FMG in the Benelux, 

the Federmesser occupation should be viewed as closely connected with the climatic 

amelioration of the Allerød interstadial. 

3.2.5 North and West Germany 

More than 300 FMG assemblages are known from this region although the majority of 

backed point finds derive from surface finds (see Ikinger 1998, Appendix 1; Street et al. 

2001, 388). In western Germany recent research has focused on the FMG occupation of 

the Central Rhineland where several sites dated to the late Federmesser occupation have 

been preserved by the Laacher See tephra. As such, three large FMG sites have been 

excavated in Kettig (Baales 1994; 2001; 2002), Niederbieber (Bolus 1992; Baales 1998; 
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Baales and Street 1998) and Andernach (Kegler 1999). One of the most recent 

discoveries from the Central Rhineland region is the major site Bad Breisig where 

excavations revealed more than 45,000 lithic remains (Figure 3.3) (Baales et al. 2001; 

Grimm 2003; 2004). The LST has great potential for preserving the environmental 

condition of the Allerød interstadial, including various finds of palaeovegetation (Baales et 

al. 1998; Street 1995). Most FMG sites in northern Germany are known from surface 

collections (Street et al. 2001, 388). One of the largest north German FMG sites is 

Weitsche, in Lower Saxony. This site covers an area of 600 x 150 m and featured various 

amber objects, including a zoomorphic figurine (Figure 3.4) (Veil and Breest 1995; 

1997a,b). 

 

Figure 3.3. Federmesser from Bad Breisig dated to the (post LST) final Allerød (Rhineland-

Palatinate): 1-3: with basal retouch; 4-5: without basal retouch (after Waldmann et al. 2001; 

Street et al. 2001, 382). 

 

 

 



53 
 

 

Figure 3.4. Refitted amber figurine from the FMG site Weitsche, Lower Saxony  

(after Street et al. 2001, 389; after Terberger and Ansorge 2000, redrawn following Veil and 

Breest 1997a). 

 

Ikinger (1998) recently set out to define chronological subdivisions of the Central 

European  FMG based mainly on a typological classification of backed points. Her 

comprehensive catalogue of sites and review of Schwabedissenôs (1954) regional 

subdivisions is seen as an important work of reference. However, Ikingerôs (1998) 

subdivisions of the FMG suffers from the general lack of absolute dates for the majority of 

sites. Moreover, Ikingerôs sole focus on the typology of backed points fails to grasp the 

complex developments of the FMG 

3.3 Tanged point technocomplex (TPT): Ahrensburgian 

culture 

3.3.1 Introduction  

The Brommean in southern Scandinavia represents the oldest taxonomic unit of the TPT 

which probably already developed during the later stages of the Allerød-Interstadial 

(Fischer et al. 2013a, b). The diagnostic artefacts of the TPT are tanged points which 

feature a small tang either on the proximal or distal end (see Chapter 4 for a detailed 

definition). Traditionally, the TPT has been regionally defined to the North European Plain 

from Belgium to Poland (Figure 3.5) (Taute 1968, 17). 
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Figure 3.5. Distribution of the TPT in the different vegetation zones of the North European 

Plain: 1: tundra; 2: mountain vegetation; 3: coniferous forest; 4: steppe; 5: Brommean;  

6: Ahrensburgian; 7: Swiderian; 8: Desnenian (Burdukiewicz 2011, 305, after Kozğowski 

and Kozğowski 1975). 

3.3.2 Ahrensburgian tradition 

During the Younger Dryas the North European lowlands are characterised by 

Ahrensburgian assemblages which feature characteristic tanged points which are 

generally smaller than Bromme points (Figure 3.6). On the basis of several well-preserved 

sites, mainly found in the Ahrensburg tunnel valley near Hamburg in Germany, the hunter-

gatherers of the Ahrensburgian industry are strongly associated with reindeer (Rust 1943; 

Taute 1968). As such, Ahrensburgian sites are frequently located near routes of migrant 

reindeer herds, for instance Stellmoor in the Ahrensburg tunnel valley or Hohler Stein, in 

Westphalia, west Germany (Taute 1968; Baales 1996). The hunters would then bring the 

slaughtered animals to the sites where extensive butchery of the carcasses would be 

carried out (Rust 1943; Taute 1968; Bratlund 1996). A detailed investigation of hunting 

practices was undertaken by Bratlund (1990; 1991; 1996), including lesions of arrow 

impacts, and by Bokelmann (1991; 1999) who identified hafting material on an 

Ahrensburgian tanged point from Stellmoor. 

  

Ahrensburgian assemblages typically derive from camps and butchery sites and consist 

of distinctive lithic material, such as well-made large blades often produced by means of 
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direct percussion with a hard hammerstone, endscrapers and burins (Taute 1968). 

Besides tanged points, non-geometric microliths (rhombic truncated points), so-called 

Zonhoven points, were used as arrowheads. In the Netherlands, Belgium and northwest 

Germany Ahrensburgian assemblages are distributed between the loess and sandy plain, 

mainly featuring open-air sites, and the limestone hills to the south, featuring rockshelter 

and cave sites (Rust 1943; Taute 1968; Baales 1996). In recent years several finds of 

tanged points suggest a greater distribution of this tradition. As such, singular finds of 

possible Ahrensburgian tanged points have been discovered in Britain (Figure 3.6), 

France, southern Germany, southern Scandinavia and the Swiderian complex to the east 

of the River Oder (Hinout 1985; Cziesla 1992; Larsson 1991; Fagnart 1993; Schild 1996; 

Rozoy 1998; Ballin and Saville 2003; Naudinot and Jacquier 2014; Mithen et al. 2015). 

 

 

Figure 3.6. A proposed Ahrensburgian-type tanged point from Shieldaig, Wester Ross, 

Scotland (after Ballin and Saville 2003, 3). 

3.3.2.1 North and west Germany 

The most investigated Ahrensburgian site to date is the eponymous multi-period site 

Stellmoor in the Ahrensburg tunnel valley. During the excavation between 1934-36, Alfred 

Rust and his team discovered exceptionally well-preserved faunal remains, including 1300 

fragments of reindeer antler and over 15,000 fragments of bone. In addition, 1588 lithic 

artefacts were uncovered, including 45 of the characteristic tanged points and very Long 

Blades, so-called Großklingen and Riesenklingen (literally, large and giant blades), which 

measure up to 170 mm in length (Rust 1943, 164-165; Taute 1968, 214-216). 

 

In western Germany, the Ahrensburgian tradition is mainly known from the Westphalian 

uplands, the northern edge of the Mittelgebirge (literally, Middle Range Mountains). 

Excavations at the Kartstein rockshelter, northern Eifel and the Hohler Stein near 

Kallenhardt, Westphalia provide an important insight into the environmental conditions 

and settlement models of the Ahrensburgian (Baales 1990; 1996). On the basis of 

environmental data from these sites, Baales (1996) argues that reindeer were hunted 



56 
 

seasonally as Ahrensburgian hunters ñintercepted migrating reindeer herds in spring as 

they moved south into their upland calving groundsò (Street et al. 2001, 393). Bratlund 

(1996, 19) has criticised this migration model as she argues the faunal record of the sites 

is too fragmented to allow for such ñfar-reaching óreconstructionsôò. However, Street et al. 

(2001, 393) have since addressed Bratlundôs criticism pointing out that this was based on 

a misunderstanding that the model suggests ñactual migrations of reindeer and people 

between the southern upland sites and autumn sites, such as Stellmoor, far to the north 

of the Ahrensburg tunnel valleyò. Instead, Street et al. (2001) highlight that ñanalogous 

medium range migratory behavio[u]rò could be proposed, including from northern 

Germany to sites in the northern Netherlands where seasonal information has not been 

preserved (see also Chapter 5 for a discussion of potential reindeer migration routes). 

 

During his doctoral research, Wolfgang Taute (1968, 212-223) established a chronological 

and typological framework of the Ahrensburgian tradition in northern Europe. He 

distinguished between six groups which are named after their respective type sites 

(Segebro-Bromme-group; Tolk-Sprenge-group; Eggstedt-Stellmoor-group; Tegel-

Ketzendorf-group; Geldrop-Callenhardt-group; Diddersee-Lavesum-group). According to 

Taute (1968, 215-216) the Großklingen and Riesenklingen are characteristic of the 

Eggstedt-Stellmoor-group which can be dated to the end of the Younger Dryas or the 

beginning of the Preboreal (Fischer and Tauber 1986). Taute also remarked that the 

Diddersee-Lavesum-group is particularly interesting when investigating the Palaeolithic-

Mesolithic transition as this group is characterised by an increasing number of microliths 

and a distinct lack of tanged points therefore possibly representing a transitional tradition 

(Taute 1968, 220-221). However, Baales (1996, 3) has criticised this typological and 

technological division of the Ahrensburgian which he argues cannot be sufficiently 

supported with dating evidence. 

 

3.3.2.2 Benelux 

In the 1980s and 1990s André Gob (1988; 1991) collated several sites of this Diddersee-

Lavesum-group, primarily from the Benelux countries, and defined them as ñEpi-

Ahrensburgianò sites. According to Gob (1991, 227) Epi-Ahrensburgian assemblages 

reflect an Ahrensburgian continuity into the Early Preboreal of northwestern Europe. As 

such Epi-Ahrensburgian sites, including Zonhoven-Kapelberg in Belgium (Huyge 1985) 

and Geldrop (Rozoy 1978) and Gramsbergen (Stapert 1979) in the Netherlands feature 

an increasing number of microliths, including Zonhoven points, in combination with a 

decreasing number of tanged points suggesting a transitional character of these 

assemblages (Table 3.1). However, the radiocarbon dating of the assemblages seem to 
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refute Gobôs hypothesis of an Epi-Ahrensburgian transitional tradition. For instance, 

Oudehaske in the Netherlands dates to the Allerød-Interstadial whereas the assemblage 

from Gramsbergen dates into the Middle Preboreal (Johansen and Stapert 1997/1998, 7; 

30). Therefore, the relationship between the Ahrensburgian and Epi-Ahrensburgian 

groups and indeed the validity of an ñEpi-Ahrensburgianò remains debated. 

 

 

  

Table 3.1. Epi-Ahrensburgian sites in the Benelux countries with their respective numbers 

of Ahrensburgian tanged points and Zonhoven points (Vermeersch 2011, 270).  

 

Recently, Crombé et al. (2014b, 592) divided the Ahrensburgian in Belgium and the 

southern Netherlands into three different assemblage types, mainly based on typological 

studies: 

 

1. Assemblage-type 1 (which is also referred to as Classical Ahrensburgian): The 

majority of armatures comprise of tanged points with only a few backed 

points/bladelets and microliths (Crombé et al. 2014b suggest the following sites 

belong to this type: Vessem (Arts and Deeben 1981)). 

2. Assemblage-type 2: A larger number of microliths, in particular Zonhoven points 

and potentially a few trapezoidal points and fewer tanged points (Crombé et al. 

2014b suggest the following sites belong to this type: Geldrop 1, Geldrop 3-1 

(Deeben and Rensink 2005) and Remouchamps (Dewez 1987)). 

3. Assemblage-type 3 (also referred to as Epi-Ahrensburgian): Comprises almost 

exclusively of microliths and no or very few tanged points (Crombé et al. 2014b 
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suggest the following sites belong to this type: Geldrop 3-2 Oost, Geldrop Mie 

Peels, Eersel-Panberg (Deeben et al. 2000). 

 

In a more recent paper Niekus et al. (2019) suggest avoiding this complex division of the 

Ahrensburgian in this region. Instead, they propose using the terms Early Ahrensburgian 

(including Assemblage-type 1 and type 2) and Late Ahrensburgian (Assemblage-type 3). 

 

3.4 Long Blade Industry (LBI) 

3.4.1 Introduction 

During the last phase of the Ice Age, the Younger Dryas stadial, several assemblages 

appear in the archaeological record in north-western Europe featuring a series of well-

made long blades, similar to the Ahrensburgian tradition (Figure 3.8) (Fagnart 1988; 

Fagnart 1991; Jöris and Thissen 1997; Barton 1998; Lewis and Rackham 2011). 

However, the characteristic Ahrensburgian tanged points are missing and instead these 

so-called long blade assemblages contain an increasing number of non-geometric 

microliths, including Zonhoven points and concave truncated points. Unfortunately, only a 

few of the long blade sites exhibit organic remains, complicating the debate about the 

dating of this tradition.  

 

The majority of identified northwestern European Long Blade sites derive from Britain and 

France (here known as the Belloy type assemblages or as ñBelloisianò) (Wymer 1976; 

Barton 1991; 1998; Fagnart 1991; Wymer and Robbins 1994; Bodu et al. 1997; Biard and 

Hinguant 2004; Froom 2005; Cooper 2006; Conneller 2007; Lewis and Rackham 2011; 

Bémilli et al. 2014; Gardiner et al. 2015; Conneller and Higham 2015). Over the last 20 

years a small number of proposed Long Blade sites have also been discovered in 

Germany and Denmark (Jöris and Thissen 1997; Stapel 2013; Heinen 2016a,b; Sørensen 

and Sternke 2004). At present, there are more than 150 sites defined as Long Blade or 

Belloisian assemblages distributed across England, the Loire valley in northern France, 

the northern Rhineland as far north as Denmark (Figure 3.7) (Fagnart 1988; Barton 1989; 

Valentin 1995; Bodu et al. 1997; Jöris and Thissen 1997; Bodu 2000a; Froom 2005; 

Conneller 2007; Stapel 2013; Heinen 2016a,b; Sørensen and Sternke 2004). 
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Figure 3.7. Main area of distribution of Long Blade/Belloisian industries with isolated find-

spots represented by dots (Valentin et al. 2014, 662). 

 

 

Figure 3.8. From the left: An example of a bruised Long Blade, a Zonhoven point, a 

concave truncated point and an elongated trapeze from Three Ways Wharf, Scatter C-East  

(Lewis and Rackham 2011, 49-71). 
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3.4.2 England  

Garrod (1926) had already mentioned transitional ñepipalaeolithicò sites in her chapter on 

East Anglia which have since been defined as Long Blade assemblages (Barton 1986a; 

see also Clarkôs 1980, 39 definition of ñEpipalaeolithicò). In the 1970s Wymer (1976, 2) 

referred to the flint assemblages from Devilôs Wood Pit, Sproughton, Suffolk as a ñLong 

Blade flint industryò. A decade later, Barton provided a comprehensive overview of Long 

Blade sites in southern Britain. Building on the work of his doctoral thesis, Barton 

developed technological definitions of the Long Blade industry, including that Long Blades 

usually exceed 120 mm in length and were produced from opposed platform cores (Barton 

1989, 266-267; Barton 1991; 1995; 1998). Barton (1991, 238) also noted the presence of 

ñbruised bladesò in Long Blade assemblages which showed heavy edge damage (see 

Figure 3.8 for an example of a bruised blade from Three Ways Wharf).  

 

Beyond southern Britain, Barton (1986a, 277-281) drew technological and typological 

comparisons with three Lateglacial traditions which feature longer blades: The Brommean 

in southern Scandinavia, the Ahrensburgian in northern Germany and the Belloy type in 

northern France. He concluded that the Ahrensburgian and Belloy type assemblages 

show certain similarities in terms of technology and typology, including the interesting 

similarities between two tanged points from the Long Blade sites Avington VI and Risby 

Warren (upper assemblage) with Ahrensburgian tanged points (Figure 3.9). Barton (1998, 

162) argues for a close connection between the Long Blade and the Ahrensburgian 

traditions, particularly the Eggstedt-Stellmoor group with their Großklingen and 

Riesenklingen. According to Barton the Long Blade tradition can be seen as a Western 

extension of the Ahrensburgian territory with the majority of Long Blade sites located in 

Britain and France. Indeed, Fagnart (2009) even suggested labelling the Long Blade 

assemblages as ñEpi-Ahrensburgian'' instead of ñBelloisianò. However, according to 

Barton, blades in the Brommean displayed different technological traits than the British 

Long Blade Industry, including the use of the hard hammer technique. Moreover, Barton 

(1986a, 282) developed a model for site function which many Long Blade sites have in 

common. This model suggests that Long Blade sites usually: 

1. Are located in close proximity to good raw material sources. 

2. Contain a small proportion of retouched tools (often less than 2%). 

3. Feature a distinct absence or near absence of burnt material indicating a short-

term occupation at most Long Blade sites. 
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Figure 3.9. A tanged point from the Long Blade site of Avington VI (Barton 1991, 237). 

 

In his pioneer work on Long Blade assemblages in southern Britain, Barton (1986) listed 

159 ñspecified Long Blade findspotsò ranging from Bournemouth, Dorset in the west to 

Riverdale, Kent in the east. Since the 1980s some additional 20 Long Blade assemblages 

have been uncovered in Britain, including the assemblages in the Vale of Pickering and 

the assemblages in the Colne Valley (Conneller and Schadla-Hall 2003; MoLAS 2006; 

2009; Lewis and Rackham 2011; Jones et al. 2013; Hogue 2016; Barclay et al. 2017). 

 

The majority of Long Blade findspots in southern Britain are located alongside major river 

systems. As such, in Kent, Long Blade assemblages have been identified near rivers at 

North Cray, Brexley (Chandler 1915), Ebbsfleet (Burchell 1938), Springhead West (Jacobi 

1982) and Underdown Lane, Herne Bay (Gardiner et al. 2015). Furthermore, several Long 

Blade sites have been recorded in the Colne Valley to the west of London close to the 

junction with the River Thames (Jones et al. 2013). For instance, the Long Blade sites at 

Three Ways Wharf, Uxbridge and Church Lammas, Staines-on-Thames feature faunal 

remains, including reindeer (Lewis and Rackham 2011; Jones et al. 2013). Just north of 

Three Ways Wharf, several Final Palaeolithic assemblages of worked flint were found in 

the Denham area, such as at the Former Sanderson Site (MoLAS 2006; 2009). Along the 

River Thames, in the Upper Thames Valley, a lithic assemblage containing Long Blades 

was investigated at Goring (Barton 1995). In addition, further west three Long Blade sites 

have been uncovered in the Kennet Valley, at Avington VI, Wawcott XII and Crown Acres 

(Froom 2005). Reliable radiocarbon dates are only available from two British Long Blade 

sites, including Three Ways Wharf and Flixton Island II (Lewis and Rackham 2011; 

Conneller et al. 2016). As such, the Vale of Pickering in North Yorkshire allows a unique 

glimpse into the Pleistocene-Holocene transition as several Final Palaeolithic and Early 

Mesolithic sites have been preserved in waterlogged peat, including Star Carr, Flixton II 

and Seamer C and L (Conneller and Schadla-Hall 2003; Conneller et al. 2016).  

3.4.3 Northern France 

On the basis of the multi-period site Belloy-sur-Somme in the Somme Valley in France, 

Fagnart (1991) noticed certain technological similarities between the French and British 

Long Blade sites and introduced the term Belloisian to summarise the assemblages of 
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both countries. The site was originally excavated between 1907-1910 by Commont 

(1913). Commont had already noted parallels between the French and English 

assemblages ñcharacterised by large flint bladesò (corresp. in Chandler 1915, 97-98). 

Similar to the ñbruised bladesò in Britain, the French Long Blades frequently exhibit distinct 

bruising along the edges (Fagnart 1991; Barton 1998; Lewis and Rackham 2011). 

Because of this characteristic edge damage the assemblages are referred to as industries 

à pièces mâchurées (lames mâchurées) or bruised blade industries. 

 

Several lithic assemblages in northern France contain Long Blades but no faunal remains, 

including Villers-Tournelle, Amiens-Montières or Hangest-sur-Somme (Fagnart 1991; 

Sicard-Marchand and Rouzeau 2004; Naudinot 2008). Similar to the situation in southern 

Britain, the majority of Long Blade assemblages derive from river valleys, such as the 

Somme Valley (Fagnart 1991, fig. 20.1). The most investigated Long Blade site with faunal 

preservation derives from Belloy-sur-Somme in the Somme Valley. Comparable Long 

Blade sites have been documented around the Paris Basin, such as at Muides-sur-Loire 

(Biard and Hinguant 2004; Bodu et al. 1997). In comparison, the Long Blade assemblages 

in northwestern France, such as the sites at Camp dôAuvours or Alizay, differ quite 

considerably from the classic Long Blade sites in the Somme Valley and the Paris Basin. 

Here, the assemblages are primarily characterised by different types of backed points, 

e.g. the Malaurie points (Naudinot 2008; Jacquier 2012). Among the most common types 

of projectile points found at northwestern French Lateglacial sites are straight backed 

points. These types of points are characteristic of the Laborian/Epi-Laborian tradition 

which stretches from the Paris Basin to the Pyrenees in southern France and which lies 

beyond the defined area of research of this work (see Chapter 1) (Pasty et al. 2002; 

Naudinot and Jacquier 2014, 178). Unfortunately, the pedological 

characteristics/properties of the Armorican Massif of western France hinder the 

preservation of any organic material resulting in a lack of radiocarbon dates for this region 

(Naudinot 2008, 243).  

 

In the late 1980s and 1990s the Long Blade sites in northern France were defined simply 

as workshop sites (e.g. Bodu and Valentin 1992; Fagnart 1988; Valentin 1995). In recent 

years they have been viewed as specialised Laborian/Epi-Laborian and/or 

Ahrensburgian/Epi-Ahrensburgian sites which are located close to raw material sources 

and hunting grounds (Valentin 2008a; Fagnart 2009; Naudinot and Jacquier 2014). 

According to Fagnart (2009) the French Belloisian and the English LBI can be seen as 

different facies within the Epi-Ahrensburgian. However, the relationship between the 

previous FMG occupation, the LBI phase and the Ahrensburgian in northern France 

remains debated (Biard and Hinguant 2011; Valentin et al. 2014). Moreover, the proposed 
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archaeological hiatus between the previous Federmesser industries and the LBI 

exacerbates defining the emergence of the Belliosian in this region (Valentin et al. 2014). 

3.4.4 Benelux 

So far, no assemblages from the Benelux have been attributed to the Long Blade Industry. 

However, in the central region of the Benelux, several small un-dated sites, including 

Sonisse Heide a and x, Helchteren (Vermeersch 1974); Terlamen 1-3, Zolder 

(Vermeersch and Carolus 1975), have produced large blades in combination with backed 

pieces and possible Azilian points (De Bie and Vermeersch 1998, 38). According to De 

Bie and Vermeersch (1998, 38) these assemblages can be seen as ña prelude to the 

Mesolithicò with a possible association with southern FMG regions.  

3.4.5 North and west Germany 

Less than 10 Long Blade sites have been recorded in Germany (Jöris and Thissen 1997; 

Stapel 2013; Heinen 2016,a,b). The site of Übach-Palenberg is located at the German-

Dutch border near Aachen, Germany. Two seasons of excavation in 1978 and 1982 

uncovered two distinct artefact concentrations comprising of more than 40,000 lithics, 

including Long Blades of up to 120 mm in length and non-geometric microliths (Jöris and 

Thissen 1997, 612). The blade industry points to the LBI or the Ahrensburgian Diddersee-

Lavesum-Group (Taute 1968; Barton 1998). However, the blades in Übach do not feature 

the bruised edges which are seen as characteristic of the Long Blade assemblages (Jöris 

and Thissen 1997, 618). Unfortunately, due to the lack of organic preservation no absolute 

dates have been achieved for this site. Nevertheless, the Early Holocene stratigraphy of 

this region, the Teverner Heide, points to an occupation of Übach-Palenberg at the 

Younger Dryas/Early Preboreal transition (Jöris and Thissen 1997, 615). 

  

So far, only one of the published German Long Blade sites contains faunal remains 

(Heinen 2016a,b): the site of Dormagen-Nievenheim. The site is located ca. 15 km south 

of Düsseldorf, in the Lower Rhine region. It was excavated as part of construction works 

for an extension of the motorway service station Dormagen-Nievenheim-Ost of the A57 

between April and July 2016. In sum, 2349 lithics were recovered, including several Long 

Blades (without the distinct óbruisingô) and microliths. Besides the lithics, eight burnt bone 

fragments were recovered from the site. However, no species could be identified. 

Numerous pieces of charcoal were collected from the archaeological layer and are 

currently under investigation regarding their age. 
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3.4.6 Distribution and function of Long Blades 

Julie Gardiner et al. (2015) developed a model for habitat use for British Early Postglacial 

sites on the basis of the long blade assemblage from Underdown Lane. Nick Barton (1995) 

had already established that the majority of long blade sites in Britain are located near 

rivers. According to Gardiner et al. (2015, 20-21) the distribution of British long blade sites 

can be further defined. They distinguish between sites located on floodplains, for instance 

Three Ways Wharf, which are focused around the seasonal exploitation of resources and 

sites in elevated positions, such as Launde, Midlands, and Underdown Lane, Kent, which 

are not focused around specific activities.  

 

The presence of such long blades in the assemblages during the Palaeolithic-Mesolithic 

transition raises the question of their functionality. The bruised blades indicate possible 

functions of these blades. According to Barton (1998) and Fagnart (1991) the bruised 

blades represent a posteriori tools whereby the bruises stem from the heavy usage of the 

blades rather than intentional retouch. In Belloy-sur-Somme 436 of the 679 tools (64.22%) 

feature the typical óbruisesô (Fagnart 1991). However, the exact function of the bruised 

blades remains debated (Barton 1986b; Fagnart 1993; Fagnart and Plisson 1997; 

Jacquier 2014). On the basis of experimental investigations, Jean-Pierre Fagnart (1993) 

has suggested the blades were used as tools to shape soft stone hammers. Froom (2005, 

38) has compared these blades to small hammers used for partial faceting of platforms 

and core front preparation. On the other hand, it has been argued bruised blades were 

used to cut organic material, such as wood or bone (Bordes 1967; 1969; Barton 1986b). 

According to Sørensen and Sternke (2004, 108) the association of bruised blades with 

organic material means bruised blades can be defined as early ñhandheld axesò reflecting 

a Final Palaeolithic origin of the characteristic Mesolithic tool. 

3.5 Early Mesolithic  

3.5.1 Introduction: Defining the ñMesolithicò 

As mentioned in Chapter 1, the Pleistocene-Holocene transition has often facilitated a 

division of the Stone Age of hunter-gatherers into two separate periods: the Palaeolithic 

during the Ice Age and the Mesolithic following the climate change. Milner and Woodman 

(2005, 1) remark that the term Mesolithic period is today barely in use and the period is 

instead simply referred to as Mesolithic as though this is a clearly defined archaeological 

era. However, the definition of this period has been widely debated over the last 150 years 

and even today remains a topic of debate. Shortly after Lubbock (1865) defined the terms 

Palaeolithic and Neolithic, Westropp (1872, 35) recommended the term Mesolithic as the 
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link between the Palaeolithic and Neolithic. After several decades of either inconsistent 

use of the term Mesolithic or ignoring the concept of a ñMiddle Stone Ageò altogether (e.g. 

Breuil 1912; Macalister 1921; 1928; Obermaier 1924; Childe 1925; Westerby 1927), Clark 

(1932, 5) and Childe (1958a, 3) confirmed Westroppôs trichotomy of the Stone Age and 

placed the beginning of the Mesolithic at the end of the last Ice Age. Since then, the 

climatic Pleistocene-Holocene transition has often been used as a synonym for the 

archaeological Palaeolithic-Mesolithic transition (e.g. Rowley-Conwy 1986, 17; Mithen 

1994; 1999; 2001; Scarre 2005, 393-397). 

3.5.2 England 

The English Early Mesolithic has traditionally been divided into two typologically distinct 

groups: the óStar Carr typeô assemblages which are characterised by broad oblique 

microlithic points, isosceles triangles and trapezoids, and the óDeepcar typeô assemblages 

which are represented by more slender oblique points (Jacobi 1976; Radley and Mellars 

1964; Reynier 2005; Barton and Roberts 2004). Recently, Conneller et al. (2016) have 

reviewed the Early Mesolithic chronology in Britain based on a new programme of 

radiocarbon dating and Bayesian chronological modelling at Star Carr and Flixton II. This 

model suggests a chronological sequence from Long Blade assemblages over Star Carr-

type assemblages to the later Deepcar-type assemblages (see also Waddington et al. 

2017). 

 

Star Carr is arguably the most famous and most investigated Early Mesolithic site in 

Europe. The site was located at the north-western shore of Lake Flixton to the south of 

Seamer C and the west of Flixton Island. In his monograph Clark even remarked: ñ[the] 

excavation was undertaken in the hope of recovering a British counterpart to the well-

known Continental settlements such as Mullerup [and] Holmegaard [...] in Denmark [and] 

Duvensee in Schleswig Holsteinò (Clark 1954, 179). Therefore, Clark had already begun 

to establish analogies between northwest European Early Mesolithic sites.  

 

Star Carr represents a remarkably persistent place in the rapidly changing landscape of 

the Early Holocene. As such, Blockley et al. (2018) argue that despite a multitude of abrupt 

climate events the population at the Mesolithic site of Star Carr shows resilience to climate 

change with intensive levels of human activity over circa 800 years starting about 9300 

BC (Milner et al. 2018a,b). This was a special site where people invested a significant 

amount of time and labour in building timber platforms and houses (including Britain's 

ñoldest houseò) (Taylor et al. 2010). 
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3.5.3 Northern France 

The most elaborate debate regarding French Mesolithic assemblages involves the terms 

ñTardenoisianò and ñSauveterrianò. Initially, the terms were used to describe all western 

European microlithic assemblages. After Barrière (1956) studied several lithic 

assemblages, he suggested the terms should be used chronologically, with an early 

Mesolithic Sauvetterian followed by a late Mesolithic Tardenoisian across large parts of 

Europe. However, Rozoy (1978) has criticised this definition and insists the terms describe 

Early Mesolithic material in the respective regions with Tardenoisian referring to the north 

of France and Sauvetterian to the south.  

3.5.4 Benelux 

So far, no archaeological sites are known from the Benelux region which feature organic 

preservation dating to the timeframe of this thesis. 

3.5.5 North and West Germany  

In Western Germany, several Mesolithic sites are known from the sandy substrates in the 

Lower Rhineland (Arora 1976; 1978; Street et al. 2001). However, only very few sites are 

known which feature organic preservation (Street 1989; Zander 2016a,b; Schneid 2014). 

One of the earliest Mesolithic sites in north-western Europe which bears similarities to 

Star Carr is located in Bedburg-Königshoven, about 30 km west of Cologne, in the 

Rhineland in Germany (Street 1989). No evidence exists so far for Mesolithic sites in 

northern Germany before the mid-Preboreal at around 9000 cal BC (Gramsch 1973; 

Gehlen 2009; Grimm et al. 2020). 

 

3.6 The Palaeolithic-Mesolithic transition: A changing 

framework 

Whilst the above sections have provided a review of the proposed developments of Final 

Palaeolithic and Early Mesolithic groups, the following section will focus on outlining the 

different interpretations put forward to explain the Palaeolithic-Mesolithic transition.  

Interestingly, textbooks often only briefly address the question of change between 

Palaeolithic and Mesolithic assemblages and the relationship between different groups at 

this interface or indeed simply ignore it (e.g. Mithen 1999; 2001; Scarre 2005; Darvill 2010, 

57-59). The authors who investigate different groups at the Pleistocene-Holocene 

transition frequently only address one or two groups and largely stay within the artificially 

constructed units of Palaeolithic or Mesolithic archaeology (e.g. Ikinger 1998; Mithen 



67 
 

1999). The few hypotheses regarding the Palaeolithic-Mesolithic transition can generally 

be divided into two distinct schools of thought: those who recognise a continuity in the 

Early Mesolithic archaeological record with the preceding Final Palaeolithic groups and 

those who view changes in the assemblages as a cultural break with a replacement of 

people.  

3.6.1 Cultural continuity 

In his pioneer work, Taute (1968) was the first one to address the question of a cultural 

break or continuity at the Pleistocene-Holocene interface on a broader scale, mainly on 

the basis of typological studies. According to Taute (1968, 220-221) the latest phase of 

the Ahrensburgian Culture, the Diddersee-Lavesum-group, represents a transition to the 

later Duvensee tradition as he suggests is evident in the decreasing number of tanged 

points and the increasing number of microliths. According to Schwabedissen (1944) and 

Rust (1958) the preceding Maglemose tradition seems to be related to the FMG rather 

than the Ahrensburgian. However, Tauteôs hypothesis and Gobôs subsequent suggestion 

of an Epi-Ahrensburgian transitional tradition could not be confirmed so far due to the lack 

of an absolute chronology for the proposed Epi-Ahrensburgian sites (Johansen and 

Stapert 1997/1998, 7; 30). 

 

Rozoy (1998) also sees a direct continuity between glacial and postglacial hunter-gatherer 

groups. According to Rozoy, changes in the lithic industries were not directly caused by 

climate change but rather by technical inventions which do not coincide with the traditional 

Palaeolithic-Mesolithic transition. As such, Rozoy points to the (re)introduction of the bow 

and arrow during the Lateglacial and the appearance of a technology geared towards the 

production of small blades and bladelets required for tipping the bow already during the 

Allerød interstadial. Indeed, Rozoy sees such a strong continuity between Final 

Palaeolithic and Mesolithic assemblages that he replaces the term ñMesolithicò with the 

ñEpipalaeolithicò to refer to all postglacial hunter-gatherer assemblages. Similarly, 

Bosinski (1987, 133) argues for a ñdecisive cesuraò at the end of the Magdalenian and the 

beginning of the Final Palaeolithic with the onset of substantial forestation during the 

Allerød interstadial. More recently, Cziesla (2004) has supported Bosinskiôs hypothesis 

on the basis of a continuous use of fish-hooks and leisters from the Allerød into the 

Mesolithic thereby arguing for an ñunbroken traditionò between the Final Palaeolithic and 

Mesolithic. Clark (1980) had also argued for a cultural continuity between the Final 

Palaeolithic and Mesolithic which he bases on the continued use of the groove and splinter 

technique and the maintained tradition of backed bladelets and burins in the lithic 

assemblages. He (1980, 101) refers to the period between the Palaeolithic and Neolithic 

as the ñMesolithic preludeò pointing out that ñhistory is of its essence continuousò. 
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3.6.2 Cultural break 

In contrast, in recent years several authors have recognised a possible hiatus and thus a 

break between Final Palaeolithic and Early Mesolithic groups, specifically in northern 

regions, which is mainly based on new data from well-preserved and well-dated sites, 

including Three Ways Wharf. Three Ways Wharf provides a particularly interesting insight 

into the Palaeolithic-Mesolithic transition as Final Palaeolithic as well as Early Mesolithic 

material is preserved. According to the excavators, Lewis and Rackham (2011), the 

different composition of the Final Palaeolithic and Early Mesolithic scatters as well as a 

hiatus in the absolute chronology suggest a break between the groups.  

 

Conneller and Higham (2015) also argue for a hiatus between Long Blade and Early 

Mesolithic assemblages in northern England which is associated with the Preboreal 

Oscillation, a short deterioration in climate. They suggest the similar dates of Early 

Mesolithic occupations in northern and southern England, such as in the Colne and 

Kennet Valley and the Vale of Pickering, indicate two separate scenarios for the 

ñcolonisationò of Britain (Conneller and Higham 2015, 64). According to Conneller and 

Higham (2015) both parts of England appear to have been inhabited simultaneously, with 

populations moving along major rivers in southern England and movement along the coast 

of Doggerland in the north. In recent years the dating of the two Early Mesolithic sites of 

Bedburg-Königshoven and Werl-Büderich in Western Germany has also demonstrated 

the early onset of ñMesolithicò traditions from 9600 cal BC onwards in this region without 

a hiatus between Final Palaeolithic and Early Mesolithic groups (Gehlen and Street 2015; 

Zander 2016a; 2016b). 

 

During his doctoral research, Daniel Groß (2014; 2017; see also Grimm et al. 2020) 

investigated a number of Early Mesolithic assemblages in northern Europe and concluded 

that Mesolithic hunter-gatherers were heavily dependent on their forested habitat. 

According to Groß the colonisation of northern Europe was initiated from southern regions 

after the landscape had been reforested resulting in the mid-Preboreal dates of Early 

Mesolithic assemblages in northern regions. Groß argues the Final Palaeolithic hunter-

gatherers that had previously occupied the North European plain followed the reindeer 

herds to Scandinavia where they can be traced archaeologically in the Komsa and Fosna 

groups which are characterised by Ahrensburgian lifeways (Kozlowski 1975).  

3.6.3 Holistic perspectives 

Regardless of whether scholars see a cultural break or continuity between Palaeolithic 

and Mesolithic groups, the deficiencies of Clarkôs (1932, 5) definition (sensu stricto) of the 
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Mesolithic as an intermediate stage ñbetween the close of the Pleistocene and the arrival 

of Neolithic artsò have been identified by several archaeologists. As such, Barton (1991, 

242) suggests that despite the extreme environmental change at the Pleistocene-

Holocene transition no major technological changes can be traced in the assemblages 

before the mid-Preboreal pointing to a cultural continuity of Final Palaeolithic traditions 

into the Early Preboreal. Barton (1991, 234) therefore points to the ñtime-transgressive 

nature of change across Europeò. He suggests the term ñMesolithicò in northwestern 

Europe should be used for a particular technology which seems to be closely associated 

with a forested environment and which starts to appear several centuries after the 

beginning of the Holocene.  

 

In recent years Kobusiewicz (2009, 175) has come to the conclusion that the ñcognitive 

potential of flint artefact typologyò to study the Palaeolithic-Mesolithic transition is 

exhausted. He argues that recent interpretations have focused too much on singular 

aspects of this transition and in particular artefact typology which has resulted in the 

creation of numerous ñartificial entitiesò (cultures). Instead Kobusiewicz (2009, 175) 

suggests that future research should focus on ñall possible aspects of hunter-gatherer 

lifestyles, including subsistence patterns, organization of settlement, social organization, 

spiritual life, physical anthropology and so onò. Similarly, Riel-Salvatore and Barton (2004, 

259) and Barton et al. (2017) have argued for a ñwhole assemblage analysis approachò. 

They conducted a meta-analysis of archaeological and palaeoenvironmental datasets 

across the Mediterranean, showing changes in technology, land-use and hunting 

strategies at the Pleistocene-Holocene transition. However, this holistic approach has not 

been employed for the northern regions of Europe. 

3.7 Summary 

This review of the current state of knowledge regarding the Palaeolithic-Mesolithic 

transition in northwestern Europe demonstrates that the definition of this interface has 

been subject of dispute for the past century and continues to be discussed today. 

Interpretations based on typological and technological analyses have predominantly 

highlighted a cultural continuity into the Early Holocene (e.g. Taute 1968; Gob 1991). 

Recent investigations in combination with new 14C dates have contributed to a shift in 

interpretations towards a cultural hiatus between Final Palaeolithic and Early Mesolithic 

groups in England and a proposed continuity in Western Germany suggesting possible 

movements of people from southern to northern regions (Lewis and Rackham 2011; 

Conneller and Higham 2015; Gehlen and Street 2015; Zander 2016a,b).  
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However, several interpretations of this cultural transition have mainly focused on one or 

two groups while staying within the artificially constructed units of Palaeolithic or 

Mesolithic archaeology (e.g. Ikinger 1998; Groß 2014; 2017). Moreover, various 

interpretations are based on studying complex developments of different groups and their 

relationships in terms of large, artificially defined meta-groups (e.g. FMG, TPT) which can 

hinder a detailed understanding of regional variabilities (e.g. Rozoy 1998).  

 

In summary it can be seen that, whilst interpretations of the Palaeolithic-Mesolithic 

transition have been debated over the last century, our understanding of this interface has 

been inhibited by the focus on singular aspects (often typology and technology). Several 

works have started to incorporate a more holistic approach in investigating archaeological 

groups (e.g. Barton 1999; Pettitt and White 2012; Grimm 2013; Maier 2015; Needham 

2017). These studies prove that a holistic approach has huge potential for further 

investigations of this interface beyond detailed studies of singular aspects. On the other 

hand, the scope of studying Lateglacial and early Postglacial assemblages has 

traditionally suffered from the opposite bias, namely a focus on large, artificially 

constructed meta-groups. The next chapter aims to address these traditional biases by 

developing a methodology which integrates traditional typological and technological 

analyses with the whole assemblage approach. Only after developing such a holistic 

approach to hunter-gatherer lives, can the archaeological data truly offer the potential to 

provide a detailed insight into developments and relationships between different 

archaeological groups at the Pleistocene-Holocene interface. 
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Chapter 4: Methodology:  

A whole assemblage approach 

4.1 Introduction 

This chapter will fulfill Objective 3 of this thesis by presenting the methods employed in 

this work to investigate the Palaeolithic-Mesolithic transition in north-western Europe.  

Alongside climate and environmental data, archaeological assemblages form the basis of 

this present study. The archaeological record offers a unique opportunity to trace changes 

in human behaviour since this record was produced by human behaviour. As discussed 

in Chapter 2, shared characteristics in lithic assemblages have been associated with 

relatedness between the different creators of the assemblages (e.g. Grimm 2013; Maier 

2015). As outlined in Chapters 2 and 3, according to this assumed relatedness, different 

social units and sub-units were established, such as the Ahrensburgian, Epi-

Ahrensburgian and Long Blade traditions, which consist of repeated associations with 

diagnostic lithic artefacts, the so-called ñtypesò.  

 

As demonstrated in Chapter 3, the Pleistocene-Holocene transition has a long research 

history characterised by taxonomic heterogeneity. At present, a minimum of 20 different 

Final Palaeolithic and Early Mesolithic technocomplexes, industries and regional groups 

are defined across this boundary. These different regional groups are often based on lithic 

tool typologies and technologies derived from assemblages without organic preservation 

or dating which means their definitions remain debated (cf. Taute 1968; Gob 1991). 

Despite the unclear definitions, these groups are commonly applied throughout 

northwestern Europe to discuss potential human behavioural patterns at the Pleistocene-

Holocene interface (Groß 2014; Conneller and Higham 2015).  

 

The Final Palaeolithic and Early Mesolithic assemblages recorded in this work feature 

organic preservation/and or radiocarbon dates which allow a detailed taxonomic 

investigation of five archaeological units at the Palaeolithic-Mesolithic boundary in 

northwestern Europe (Table 4.1): 

 

ǒ Late Federmesser 

ǒ Ahrensburgian  

ǒ Epi-Ahrensburgian 

ǒ Long Blade 

ǒ Early Mesolithic 



72 
 

 

The temporal scope of this work allows the detailed analysis of the classificatory criteria 

of Ahrensburgian, Epi-Ahrensburgian and Long Blade groups since it cuts across the 

entire chronological length of the groups. The recorded assemblages further enable an 

investigation of the relationship between these different groups with preceding late 

Federmesser and subsequent Early Mesolithic assemblages. Due to the complex 

regionalisation of assemblages in the Early Mesolithic which remains debated (see 

Chapter 3), the groups have been summarised under the term ñEarly Mesolithicò with 

further subdivisions (e.g. Broad Blade, Star Carr-type assemblages) referred to 

throughout the discussions. 

 

The recorded assemblages provide an opportunity to evaluate the application of the 

following common classificatory criteria (Table 4.1): 

ǒ Typological 

ǒ Technological 

ǒ Raw material procurement-based  

ǒ Tool frequency-based  
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The table below lists the traditional defining characteristics for each archaeological group: 

Archaeological group Traditional defining 

characteristics 

Reference 

Late Federmesser Presence of backed points, 

large number of scrapers 

Schwabedissen 1954 

Ahrensburgian Technology (production of 

generally larger blades) and 

presence of tanged points 

Taute 1968 

Epi-Ahrensburgian Absence of tanged points, 

presence of microliths 

 

Gob 1991 

Long Blade Technology (production of 

generally larger blades), raw 

material procurement 

patterns and absence of 

tanged points 

Barton 1986a 

Early Mesolithic Technology (production of 

generally smaller blades), 

triangular microliths 

Reynier 2005; Heinen 

2013a 

Table 4.1. A summary of archaeological groups and traditional defining characteristics 

discussed in this chapter. 

 

As highlighted by Gamble et al. (2005) (see Chapter 2), and in particular for the Lateglacial 

period by Sauer and Riede (2018, 156), three fundamental preconditions must be in place 

to investigate spatio-temporal patterns of cultural change: 

1. Consistent criteria for the definition of archaeological units 

2. A clear taxonomic system into which these units can be placed 

3. A general consensus on the significance of these units and their prehistoric reality 

 

The second part of this thesis (Chapters 6-12) will evaluate if these three fundamental 

requirements are in place for the five archaeological groups at the Pleistocene-Holocene 

transition in northwestern Europe. It uses an empirical approach setting out the different 

defining elements for each group backed by data to evaluate if these groups are based 

on robust classificatory criteria. There are of course possible biases in selecting sites with 
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organic preservation and/or available dates since ñtype sitesò without organic preservation 

may be excluded. However, due to the focus of this work on a holistic approach, taking 

into account environmental and faunal evidence as well as data on site functions and art 

and symbolism, this selection of sites was necessary. If the archaeological groups are 

indeed founded on consistent classificatory criteria, similarities should still become 

apparent even within a selected group of assemblages. 

 

One of the main objectives of this dissertation is the development of a comprehensive 

database of Final Palaeolithic and Early Mesolithic assemblages. This database aims to 

capture each group as a whole rather than focusing simply on one aspect of an 

archaeological group (as explored in Chapter 1). In order to gain an insight into the 

complex developments at the interface it is necessary to incorporate a holistic approach 

consisting of five main aspects:  

1. Environmental data, including pollen profiles and the location of the sites in their 

respective surroundings. 

2. Faunal remains, including the focus on specific prey, skeletal representation, 

evidence of butchering and seasonality. 

3. Site function, such as evidence of structures found at the sites and lengths and 

extent of the occupation. 

4. Art and symbolism, such as evidence of possible ritual aspects. 

5. Lithic analysis, including raw material acquisition and quality, technology, 

typology, microwear and residue analysis. 

 

This chapter has been structured into three main parts: 

1. The first part introduces the process of selecting and recording the assemblages. 

This part also includes a discussion of the possible pitfalls of large-scale, literature-

based research.  

2. The second part deals with aspects 1-4 outlined above (Environmental data; 

Faunal remains; Site function and Art and symbolism) which were recorded in the 

database. Each section includes a table which outlines the different variables 

which were recorded in the database. 

3. The final part discusses the largest set of data in this dissertation which derives 

from lithic assemblages. After reviewing the basic lithic terminologies, it was found 

that these differ quite considerably across northwestern Europe. This means a 

longer section was dedicated to developing an internationally applicable 

terminology, thereby fulfilling Objective 3. Similar to the second part, this final part 

includes a table which outlines the various variables which were recorded in the 

database with the respective key and comments. 
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4.2 Selecting the assemblages and the spatial and temporal 

scope 

4.2.1 Criteria  

Due to the focus of this work on human-environment-interaction, a set of criteria has been  

defined for selecting assemblages which produce the most relevant data for the research 

questions. This set consists of four monothetic attributes which all assemblages share: 

1. The assemblage needs to be excavated, documented and published to enable a 

detailed analysis of the archaeological material. 

2. It needs to qualify as an assemblage because single finds do not allow for a 

detailed reconstruction of the different aspects of the Palaeolithic-Mesolithic 

transition. This work follows the definition of an assemblage as a ñgroup of artifacts 

recurring together at a particular time and place, and representing the sum of 

human activitiesò as set out by Renfrew and Bahn (2016, 578). 

3. The context of the assemblage is vital: The assemblage needs to feature organic 

preservation in terms of faunal remains and/or environmental data, e.g. pollen, 

which allow for a reconstruction of the local environment and/or the assemblage 

needs to be dated, including OSL-dates, such as at Avington VI. Due to the lack 

of context, sites with mixed stratigraphies are excluded from the database, such 

as Fuchsenloch-Höhle (Gumpert 1948; Züchner 1990; Ikinger 1998, 321) or 

Ranis-Ilsenhöhle (Hülle 1977; Ikinger 1998, 327-328) in Germany. Multi-period 

sites may feature separately (e.g. Three Ways Wharf, scatters A, C east and C 

west). 

 

There are of course possible biases in selecting sites with organic preservation and/or 

available dates. When necessary these sites without organic preservation will be 

mentioned during the discussions. However, as this thesis aims to trace the developments 

at the Pleistocene-Holocene transition the focus is on sites where the levels of 

preservation allow for a reconstruction of human-environment-interaction. 

4.3 Recording the assemblages 

4.3.1 Identifying the assemblages 

In sum 49 Final Palaeolithic and Early Mesolithic assemblages from 37 sites have been 

identified that fulfil the criteria set out above. These assemblages were identified on the 

basis of literature research and supplemented by consulting a radiocarbon database of 
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European Palaeolithic sites provided by Pierre Vermeersch. The list of identified sites was 

then checked for completeness by Birgit Gehlen and Werner Schön for Germany, Mara-

Julia Weber and Sonja Grimm for France and Germany, Nicky Milner for Britain and 

Marcel Niekus for the Benelux countries. 

 

4.3.2 Possible pitfalls of large-scale, literature-based research 

In this thesis, data from these 49 assemblages was collated cutting across several 

archaeological traditions. Due to this large-scale comparison of different traditions, it 

would go beyond the scope of this PhD to view each assemblage in person. Therefore, 

the collection of data needs to rely predominantly on data from previously published 

literature. Literature-based research is subject to multiple biases which will be addressed 

in each specific section below.  

 

In sum, more than 900 articles, site reports and monographs were consulted (see 

Appendix 1: Database for a detailed list of references for each site). These texts were 

published over the last 100 years and deal with sites from six different countries, namely 

France, the Benelux Countries, Britain and Germany. Since the area of research covers 

such a large region, the studied literature was written in several languages, including 

English, German, French and Dutch. Although I was fluent in German and English and 

could read Dutch when starting this PhD project, I had to learn to read French texts during 

this research.  

 

Besides the different languages, the heterogeneity of the texts presented possible pitfalls. 

This is due to the different quality of information, varying systems of recording data and 

different terminologies used. Since the data collated in this dissertation derives from two, 

usually separated, archaeological time periods (namely Palaeolithic and Mesolithic), the 

systems of recording and terminology naturally differ considerably. Moreover, the detail of 

recording systems differ. While some authors provide great detail regarding typological 

and technological aspects or absolute numbers of faunal and lithic remains, other 

publications are less informative. In many cases interpretations were provided by the 

original authors regarding environmental, faunal and lithic data as well as site functions 

which were then recorded in the database. However, in the case of missing data, this 

thesis distinguishes between the following: 

 

1. If absolute data is missing (e.g. details on different types of microliths etc.): 

a.) lithic drawings were consulted and if the quality of drawings allows it, the data 

was supplemented (see section 4.7.4.5 below). 
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b.) The respective field was left blank in the database. 

2. If interpretations are missing (e.g. seasonality, extent of occupation, function of 

site etc.): 

a.) The respective field was left blank in the database or  

b.) Interpretations were offered on the basis of the data provided in the publications 

(e.g. extent of occupation on the basis of the size of the assemblage, 

completeness of recovered material and composition of assemblage; blade 

technology by analysing the assemblage in person). Whenever these new 

interpretations are offered this has been clearly indicated and details on the 

original data these interpretations are based on have been provided in the 

database. 

4.3.3 The formation of archaeological assemblages: A note on 

palimpsests 

Since the mid-20th century archaeologists have become increasingly aware that the link 

between archaeological assemblages in the present and the invisible past societies needs 

to be reviewed (Binford 1977). In particular, Michael Schiffer (1983; 1987) proposed the 

term ñformation processesò to describe social, behavioural and natural processes that 

produce the archaeological record in the present. Such studies demonstrated that 

archaeological sites do not simply reflect fossilised manifestations of past societies. 

Instead, many archaeological deposits are palimpsests which can be defined as ña 

superimposition of successive activities, the material traces of which are partially 

destroyed or reworkedò (Bailey 2007, 203).  In this work 13 of the 49 recorded 

assemblages reflect palimpsests of repeated occupations. In these cases the 

archaeological material represents remains of various generations, at times over several 

centuries. This poses certain difficulties since it is often difficult to distinguish between the 

different archaeological layers which are frequently summarised in one assemblage. The 

author is aware that one needs to be careful when assessing blade and tool ratios and 

frequencies in those assemblages since these numbers do not refer to the same people 

and may be difficult to compare to assemblages deriving from single occupation events. 

Whenever the data derives from palimpsests, the issues mentioned above will be taken 

into account and will be referred to in the different sections in Chapters 6-11. 
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4.3.4 Limitations to the whole assemblage approach 

While every effort has been made to include as much data as possible in the analysis of 

the 49 recorded assemblages, it is beyond the scope of this work to include a detailed 

analysis of the following elements: 

ǒ Worked stone beyond flint: This thesis focuses on flint assemblages since flint 

presents the majority of worked stone across the recorded assemblages. This 

focus on flint assemblages allows a detailed comparison of the different 

assemblages and different archaeological groups, revealing potential changes in 

flint technologies and typologies. 

ǒ Osseous tools: Since the five archaeological groups discussed in this thesis are 

based on different flint technologies, typologies, raw material procurement 

patterns and hunting strategies the focus of this thesis lies in the analysis of lithic 

assemblages and faunal remains and excludes osseous tools. 

4.4 Background data 

4.4.1 Characteristics and location of sites 

For each site the basic characteristics and details of location were recorded (Table 4.2). 

The quality of excavation(s) was noted in the database to ensure the reader is aware of 

the possible biases concerning the archaeological context and to investigate possible 

correlations, for instance regarding the retrieval of small artefacts. Moreover, details on 

date(s) of excavation(s) are provided. In addition, the quality of publications were 

evaluated taking into account in particular the detail of information provided (Table 4.3).   

4.4.2 Co-ordinates  

Besides the basic characteristics, the location of each site is provided by recording the 

latitude and longitude (in decimal degrees) (e.g. Star Carr: Latitude: 54.214167, 

Longitude: -0.423333). This co-ordinate system is widely used in many geographic 

information systems (GIS) as well as web mapping services (e.g. Google Maps). Some of 

the publications give the exact co-ordinates of the sites while others lack this information. 

If necessary, the co-ordinates were converted into this system using the GPS Coordinate 

Converter (www.gps-coordinates.net). In the case of missing co-ordinates, site maps, 

geographical descriptions, and georeferenced maps (Google Maps) were used to pinpoint 

the sites as precisely as possible. There may, of course, be a bias between the estimated 

and actual location amounting to a few kilometres. However, the main objective for 

gathering the co-ordinates was to plot the location of the different sites on a map of north-

http://www.gps-coordinates.net/
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western Europe (Chapter 6). As such, the co-ordinates are sufficiently detailed to create 

a distribution map which shows the location of the different sites in relation to each other 

across this large region. This map was produced using the spatially based software GIS 

(Geographical Information Systems).  

 

Geographic Information: 

Information Key Comments 

ID   

Site name; Assemblage  Multi-period sites may 

feature separately (e.g. 

Three Ways Wharf, 

scatters A, C east and 

C west); Mixed sites 

are not included in this 

work  

Country F: France 

DE: Germany 

NL: Netherlands 

BE: Belgium 

LUX: Luxembourg 

GB: Britain 

 

Latitude   

Longitude   

Altitude 0: N/A 

1: Valley bottom 

2: Slope 

3: Top 

 

Setting  0: N/A 

1 Open air 

2 Cave 

 

Distance to water 0: N/A 

1: Immediate 
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2: Close (within 500 m) 

3: Distant 

Type of water 0: N/A 

1: Stream 

2: River 

3: Lake 

 

Table 4.2. Variables recorded in the database regarding the characteristics and location of 

the sites. 

Research history: 

Information Key Comments 

Excavation dates   

Quality of excavation 1: Excavation pre-1980s  

2: Rescue excavation 

3: Scientific (modern) 

excavation 

 

Sieving 0: N/A 

1: Yes 

2: No 

 

Quality of organic 

preservation 

0: N/A 

1: Good preservation 

2: Medium preservation 

3: Poor preservation 

4: Varied 

In relation to faunal 

remains 

Quality of publication 1: High quality 

2: Medium quality 

3: Low quality 

4: Authorôs own work/not 

previously published 

Quality is determined 

depending on detail of 

publication, number of 

drawings of lithic 

artefacts etc. 

Size of excavated site (m²)   

Representation of excavated 

site 

1: <90% majority excavated 

2: <50% potentially half or 
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more 

3: <50% potentially only the 

fringes of larger site 

Dating available 1: Yes  

2: No 

 

Comments stratigraphy  Brief description of 

stratigraphy if 

stratigraphy reveals 

specific context 

Table 4.3. Variables recorded in the database regarding the research history of the sites. 

4.4.3 Environmental setting 

For each site the respective environmental setting was documented (Table 4.4). This was 

achieved by recording palynological and palaeobotanical data (pollen, macrofossils or 

molluscs) which can help to reconstruct past environments. An analysis of this data can 

reveal two aspects: 

1. Even a small pollen sample from a site can reveal information on the regional 

vegetation surrounding the site as pollen grains from wind-pollinated plants are 

widely distributed (Prentice 2012). 

2. This in turn can help to reconstruct the local climate by providing proxies 

(indicators) of mean temperatures during the vegetation period. 

 

If applicable, pollen, macrofossils or molluscan data was recorded in the database. In 

many cases an interpretation of the local environment has been provided by the original 

authors which was recorded in the database. Whenever interpretations of the 

environmental data are missing in the publications, interpretations were offered which are 

based on the environmental data of the respective site. In order to gain a detailed overview 

of the different regional variations in the landscape, Chapter 5 focuses on reconstructing 

the Late Pleistocene and Early Holocene landscapes across the area of research. 
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Information Key Comments 

Pollen record 0: Not present 

1: Present  

 

Molluscan record 0: Not present 

1: Present  

 

Macrofossil record 0: Not present 

1: Present 

 

Charcoal/Wood fragments 0: Not present 

1: Present 

 

Vegetation (recorded based 

on pollen, molluscan and 

macrofossil record) 

Pinus  

Juniperus  

Betula  

Poaceae  

Artemisia  

 

Vegetation 1: Open grassland 

2: Lightly forested 

3: Forested 

Based on surviving 

faunal assemblage or 

pollen, molluscan, 

macrofossil records. 

Table 4.4. Variables recorded in the database regarding environmental data. 

4.5 Faunal data 

Faunal data is a key component in understanding human-environment-interaction during 

the Pleistocene-Holocene transition. However, since the data collated in this thesis 

derives from various excavations and publications of differing quality, the information on 

faunal remains is considerably varied. Unfortunately, the older excavations often fail to 

recognise and recover large parts of the faunal assemblage. Moreover, older publications 

tend to provide a less detailed account of different anatomical elements and species 

represented in the assemblage.  

 

For each site the presence of the most common species of faunal remains were recorded 

(Table 4.5). The most common species identified across Final Palaeolithic and Early 

Mesolithic sites are reindeer, horse, red deer, roe deer, aurochs, wild boar, red fox, bison, 
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badger, beaver, lynx and elk. The common species are the ones that allow an insight into 

hunting practices and ecology and provide data required for the question asked here. So, 

for example, at Star Carr, hare or hedgehog were found in very small numbers but it is the 

red deer, roe deer, elk, aurochs and wild boar which were most predated and can tell us 

about the ecology (Clark 1954) (as investigated in Chapter 5). Since the focus of this 

thesis lies on tracing potential changes in lifeways, including hunting strategies, only wild 

game was recorded which means remains of dogs were not included in the analysis. In 

this work only mammalian taxa is recorded due to the inconsistencies in recovering and 

documenting other vertebrate and invertebrate taxa (cf. Barton et al. 2017).  

 

In terms of the absolute number of faunal remains for these species the NISP (Number of 

identified specimens) and MNI (Minimum number of individuals) were both recorded in 

the database. In addition, the sex and age of the individuals from each site was recorded 

if this was identified by the excavators to determine possible developments in hunting 

techniques, e.g. the focus on a specific age category.  

 

Moreover, skeletal representation (meat-bearing/non-meat-bearing parts), evidence of 

butchering and interpretations of seasonality were recorded for each site (see Figure 4.1 

for an example of meat-bearing/non-meat-bearing parts). As such, interpretations were 

either taken from the original papers or new interpretations were offered on the basis of 

the faunal record. Details of how seasonality was determined for each respective site are 

provided in the database. There are, of course, potential pitfalls regarding seasonal 

interpretations, including the use of modern analogues for seasons of birth and migration 

patterns. According to Milner (1999, 51) one of the major problems concerning studies of 

seasonality is the ñlack of understandingò of animal behaviour, as can be seen, for 

example, in the various interpretations of the seasonality of Star Carr (Clark 1954, 10-17; 

Pitts 1979, 33; Andresen et al. 1981, 32; Legge and Rowley-Conwy 1985; 1988; Price 

1982, 4-7; Conneller et al. 2009, 80). Therefore, Chapter 5 will outline the behaviours and 

ecological settings of the main species discussed in this thesis. 
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Figure 4.1. Representation of anatomical elements of an aurochs from the Mesolithic kill-

site Potsdam-Schlaatz, Germany where the major non-meat-bearing parts (highlighted) 

were left at the site, including the skull and axial skeleton (Street 1989, 42). 

 

Information Key Comments 

n mammalian species  Number of mammalian 

species identified overall  

n species overall  Including birds, small 

rodents etc (but excluding 

dog as this animal was 

likely not hunted) 

Comment species  Comment on other 

species that are not 

included in discussion 

n MNI mammals  Number of MNI identified  

n MNI overall  Including species that are 

not listed individually (e.g. 

birds, fish etc) 

Reindeer/horse/red deer/roe 0: Not present  
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deer/aurochs/wild boar/red 

fox/elk/badger/bison/beaver/

lynx 

1: Present 

NISP and MNI of 

Reindeer/horse/red deer/roe 

deer/aurochs/wild boar/red 

fox/elk/badger/bison/beaver/

lynx 

 Not included here are 

smaller species, including 

mole, rabbit and small 

rodents since they are 

likely intrusive. Further 

excluded are dog/wolf 

remains as distinguishing 

between these remains is 

often difficult and this 

work focuses on the 

animals hunted by the 

various groups. 

Comment regarding 

butchering and associated 

tasks 

 To investigate whether 

animals were exploited in 

different manners, e.g. 

extraction of bone marrow 

Seasonality 1: Spring 

2: Summer 

3: Autumn 

4: Winter 

5: Late winter/early spring 

6: Winter or summer 

7: All four seasons 

 

Material used to determine 

seasonality 

  

Table 4.5. Variables recorded in the database regarding faunal data. 

 

4.6 Use of radiocarbon dates 

The radiocarbon dates provided in this work have been calibrated using the OxCal v4.4.2 

programme (Bronk Ramsey 2009a) which works with IntCal20 (Reimer et al. 2020). As 



86 
 

such, all dates are given in ñcal BCò and reported at 95% accuracy throughout this work. 

One of the major objectives of this thesis (Objective 7) is a critical engagement with the 

available radiocarbon dates at the Pleistocene-Holocene interface and the development 

of a revised absolute chronology. Due to the importance of this revised chronology for the 

research aims of this thesis, an entire chapter is dedicated to Final Palaeolithic and Early 

Mesolithic chronologies (see Chapter 7). 

 

4.7 Lithic assemblages 

4.7.1 Publications: Issues with varying degrees of quality 

As discussed in chapter 2, lithics represent a key source for understanding Palaeolithic 

and Mesolithic traditions. However, collating data across such a large number of 

publications which vary in terms of quality and systems of recording proved to be a difficult 

task. This applies specifically to assemblages from older excavations where large 

elements of the lithic assemblage were not recorded in detail (e.g. Geldrop and Stellmoor). 

Whenever data was not available from the publications, the data was either supplemented 

by analysing the lithic drawings provided or if this was not possible, the respective field 

was left blank. Besides missing data, the presentation of data is problematic in many 

cases. This is mainly due to the lack of a common classification system (Ballin 2000). 

While some authors list their respective definitions and classification systems (e.g. Barton 

1992; Reynier 2005), other publications do not mention the terminology they used. In 

these cases, one needs to rely on drawings of the lithic assemblage to understand the 

different terminologies. Since this confusing lack of terminology cuts across all 

archaeological traditions discussed here, this thesis proposes a unified, internationally 

applicable terminology below, hence fulfilling Objective 3. 

 

4.7.2 Lithics: An introduction  

In contrast to organic remains, lithics survive most of the environmental and human 

impacts making them an ideal source for studying changes in assemblages over time 

(Watson 1950; Andrefsky 1998). Certain types of lithics can be formed into points and 

cutting-edges as they fracture regularly, allowing purposive shaping. An ideal material for 

manufacturing lithic tools is flint, a microcrystalline type of quartz which was formed in 

calcareous chalk deposits (Watson 1950, 13; Butler 2005, 15). Shaping stones into tools 

depends on the resilience and hardness of the material. Stones, such as flint, are hard 

but not resilient and thus fracture easily on predetermined locations (Hodges 1989, 98). 
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Therefore, knapping a piece of stone requires a strategy in terms of selecting good quality 

raw material nodules which are the right size for the desired final product. There are 

several excellent books on flint knapping, for instance Tixier et al. (1980); Lord (1993); 

Whittaker (1994); Inizan et al. (1999); Andrefsky (1998); Butler (2005); Floss (2013a). 

Since worked lithics play an important part in this thesis it is useful to understand the 

basics of knapping stones which will be discussed below. However, recording systems, 

terminologies and definitions vary quite considerably across different regions. As such, 

quite different systems of recording have evolved particularly in Britain, France and 

Germany. The terminology developed for this thesis is outlined in the following sections 

with a brief discussion why this definition has been chosen and which other definitions 

have been developed by other authors. 

 

4.7.3 Raw material sources 

An analysis of lithic raw material selection can contribute to reconstructing whole systems 

of lithic circulation, contacts to different regions and the movement of people (Andrefsky 

2008, 9). Good quality lithic raw material consists of a fine-grained and homogeneous 

crystal structure which fractures conchoidally creating sharp edges (Floss 2013b). The 

Final Palaeolithic and Early Mesolithic hunter-gatherers used various different patterns of 

raw material procurement as explored in Chapters 6-11.  

 

Raw material terminology used in this work:  

 

Cortex is defined as the outer crust of raw material nodules (Figure 4.2).  

This definition can be found in most texts across north-western Europe. However, Inizan 

et al. (1999, 137) refer to cortex as ñan alteration of the outer part of a block of raw 

material, termed ópatinaôò. However, in line with the German and British definitions, this 

work distinguishes between cortex as the outer crust and patina as a thin layer which 

develops later than the cortex (see below) (Butler 2005, 17-21; Reynier 2005; 129; 132; 

Floss 2013a). 

 

When flint is collected directly from the chalk it features a white crust (Figure 4.2) therefore 

indicating that the flint derives from a primary source. Moreover, flint can be collected from 

secondary deposits. In these cases weathering has led to the erosion of flint which can 

be picked up from the beach below the primary chalk deposits or is redeposited in river 

gravel beds. Flint collected from river beds show a battered and weathered cortex which 

indicates that the flint knappers chose their raw material from local or regional rivers and 

hence secondary sources. 
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Figure 4.2. A large flint nodule from a primary source at Groeve 't Rooth (South Limburg), 

Netherlands (collected by A. Zander). The thick white crust is clearly visible. 

 

Patination (or patina) is a discoloured thin outer layer on the surface of lithic raw 

materials after it has been worked. Colours of patination depend on the surrounding soil 

and minerals. Lithics can exhibit several patinas which may indicate a sequence of 

transformations in its surroundings. Patination develops later than the cortex. 

4.7.4 Terminology of flint knapping 

Knapping a piece of stone involves the deliberate shaping of the item by striking it in an 

intended location. The term ñknappingò generally refers to activities regarding the 

intentional fracturing of raw material. As such, the process of producing a tool (called 

chaîne opératoire) requires strategy and forethought: Each removed piece plays a part in 

this process and several pieces may need to be removed sequentially to manufacture the 

desired tool. Several factors determine the outcome of the final tool, including the flaking 

angle and the flaking force (Cotterell and Kamminga 1987, 676). Flint knapping includes 

several stone-working methods, such as shaping, retouching and debitage. These 

methods are accomplished according to one or several techniques, including the main 

knapping techniques which are percussion and pressure flaking (Inizan et al. 1999, 29-

30). There are two different knapping strategies:  
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1. Core tool technology: A nodule is transformed into a tool. The core is hence the 

desired end product whereas flaked pieces are often waste products (unless 

further modified or used).  

2. Flake tool technology: Flakes and blades are removed from a core to produce 

different types of tools (Figure 4.3). Here, the core is often seen as a waste product 

(unless further modified or used). 

 

 

Figure 4.3. Main descriptive terminology of cores showing the process of removing a 

flaked piece from the core (after Butler 2005, 29). 

 

4.7.4.1 Basic descriptive and technological terminology used in this work  

Once a flake or blade has been removed from a core the piece features distinctive 

characteristics which allow a reconstruction of the methods and techniques used to knap 

this piece (Figure 4.4). The flake or blade can either be discarded as waste material, be 

used unmodified or can be modified into a tool, for instance by retouch. The following 

figure shows the main descriptive terminology of flaked pieces which is commonly used 

across the area of research. 
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Figure 4.4. Main descriptive terminology of flakes and blades (after Inizan et al. 1999, 33). 

 

 

The following section outlines the basic descriptive terminology used in this work: 

 

Bulb of percussion: A swelling at the point of impact directly below the butt where the 

piece has been struck. 

 

Butt: This describes the remaining part of the coreôs striking platform which can be 

found on the proximal end of the flaked piece. The following types of butts are used in 

this work (Figure 4.5). 

 

Figure 4.5. Different types of butts. 1: cortical; 2: plain; 3: dihedral; 4-5: facetted; 6: 

winged; 7: pecked; 8: spur ("en éperon"); 9: linear; 10: punctiform (after Inizan et al. 1999, 

136). 
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Distal end: This is defined as the end of flake which lies opposite to the proximal end 

and the bulb of percussion. The ñdistal endò or ñterminationò of flaked pieces can indicate 

the manner in which the flake was detached from a core. The ideal type of termination is 

called ñfeather terminationò where the fracture travels through the flint and results in a 

smooth removal. If the striking platform is struck incorrectly this results in ñtruncated 

distal endsò, known as step, hinge and overshoot terminations. Despite feather 

terminations technically representing the ideal distal ends, flaked pieces featuring 

truncated ends may still have been used or made into tools (cf. Andrefsky 1998, 18; Butler 

2005, 33-35). 

 

Dorsal surface: This is the upper surface of a flaked piece opposite the ventral surface. 

The dorsal surface is the outer face of the core prior to removal and hence features either 

cortex or negative scars of previous removals. 

 

Striking platform: This is the area of the core which is struck by the hammer during 

flaking.  

 

Ventral surface: This is defined as the front face of a flaked piece which was previously 

attached to the core. It features the bulb of percussion. 

 

Flaking angle: The angle between the butt and the lower ventral face (Figure 4.4) (cf. 

Inizan et al. 1999, 142). This was not recorded for each site separately as 

measurements can be quite vague and were rarely provided in the publications. 

 

4.7.4.2 Striking techniques 

The two main techniques which are commonly discussed in this work are direct 

percussion with a hard or soft hammer (Figure 4.6). The use of direct percussion 

involves a blow directly on the striking platform. Indirect percussion involves the use 

of an intermediary device or a ñpunchò between the core and the hammer. These striking 

techniques are commonly defined across north-western Europe (Barton 1992; Inizan et 

al. 1999; Pelegrin 2000; Butler 2005; Floss 2013a). 

 

Direct percussion with a hard hammer: A hard hammer is usually a hard stone, 

including granite, sandstone or quartzite. Flakes and blades knapped using direct 

percussion with a hard hammer often feature: 

1. Broad butts  

2. Large bulbs of percussion 
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3. Visible ripples on ventral surface of the flake 

 

Direct percussion with a soft hammer (pierre tendre): Soft hammers include different 

types of materials, such as wood, bone, antler or a softer stone (e.g. limestone). Flakes 

and blades knapped using direct percussion with a soft hammer often feature: 

1. Diffuse bulbs of percussion 

2. Pronounced lips between butt and bulb 

However, it is still debated whether different knapping techniques can be distinguished 

with any confidence. For instance, Damlien (2015) recently concluded that only plain hard-

hammer percussion and pressure technique can be distinguished with any certainty. 

 

Figure 4.6. Different knapping techniques:  

1: Direct percussion with a hard hammer (usually hard stone, e.g. granite or sandstone).  

2: Direct percussion with a soft hammer (e.g. antler or bone) (after Inizan et al. 1999, 31). 

 

Platform abrasion: This is a core preparation technique whereby small chips are 

removed from between the striking platform and the flaking face. This technique is 

frequently applied to remove a so-called overhang from previous removals (cf. Barton 

1992, 270). 

 

Platform preparation: This work differentiates between two main types of platform 

preparation: Removal of a core tablet (see ñDifferent types of flakesò) or faceting (cf. 

Barton 1992, 270-271). These methods involve the removal of flakes from the core to 

prepare the platform. In the case of faceting, smaller flakes are removed often near the 

front of the platform (Figure 4.7). 
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Figure 4.7. Example of a core with a partially faceted platform (after Barton 1992, 270). 

 

Chaîne opératoire (ñoperational sequenceò) describes all the processes involved in 

working a piece of stone from the raw material procurement until it is discarded. It 

includes all stages of manufacture (Inizan et al. 1999).  

4.7.4.3 Definition of the main artefact categories 

While the basic descriptive terminology discussed above is commonly used throughout 

the area of research, the definition of the main artefact categories differs quite 

considerably. Therefore, the sections below each feature the definition used in this work 

which was developed after reviewing various definitions across the area of study. These 

definitions derive from the following standard textbooks and publications which are 

currently in use across the area of research: Bordes (1961); Wymer (1962); Skaarup 

(1979); Tixier et al. (1980); Barton (1992); Lord (1993); Andrefsky (1998); Inizan et al. 

(1999); Ballin (2000); Butler (2005); Reynier (2005); Conneller (2011); Floss (2013a). 

 

Debitage refers to all unmodified flaked products of the knapping process (including 

blades, flakes, and chips) (cf. Ballin 2000, 10). 

This term was difficult to define as the terminology differs considerably across different 

regions. In the French texts debitage includes all waste products, including from tool 

preparation, and all removals from core reduction (Inizan et al. 1999, 138). Similarly, some 

of the British textbooks refer to debitage as waste products from the reduction of a core 
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or tool production (Butler 2005, 40; Conneller 2011, 130). In the German literature 

debitage is more narrowly defined as ñblanksò (ñGrundformenò) which are all artefacts 

that can be re-worked into tools, for instance by retouch (Floss 2013b, 122). Since cores 

can be worked into tools they are included in the German definition of ñdebitageò or 

ñblanksò. It is, however, useful to distinguish between cores and flaked artefacts (as is 

often done in the English and French traditions). Also, the French term ñdébitageò literally 

means ñcutting something upò or ñtaking something apartò and is therefore more fitted to 

representing ñflakedò artefacts. On the other hand, since some pieces of debitage were 

utilised (e.g. an unmodified blade may have been used for cutting) this work departs from 

this aspect of the British and French definition of debitage as representing simply ñwaste 

productsò. Instead, the definition here includes all unmodified flaked products. Whenever 

these unmodified pieces were utilised and hence show macro- or micro traces of use-

wear they are referred to as ñUtilised debitageò. 

 

Blanks are flakes and blades that can potentially be modified into tools but have not been 

retouched yet (cf. Andrefsky 2005). 

 

Cores are nodules of raw material from which debitage (flakes, blades, chips etc.) is 

removed. 

 

Different types of cores: 

Platform cores: These are cores which exhibit a flat striking platform from which flakes 

and blades are removed. Cores may have several platforms. 

 

Single platform cores: These are cores that incorporate one platform from which flakes 

and blades are struck. 

 

Opposed platform cores: These types of cores have opposed platforms from which 

flakes and blades can be removed. Flakes and blades struck from opposed platform cores 

often show opposed flaking negatives on their dorsal surface. 

 

Bipolar cores: Bipolar flaking involves the placing of the core on an anvil while striking 

the core from above with a hammerstone. The blow hence produces a countershock from 

the anvil and flakes are often detached from both ends simultaneously. This technique 

does not involve the preparation of platforms. 

 

Tools (sensu stricto) refer to modified pieces which were shaped by retouch, grinding, 

polishing etc. (this category also includes cores that were re-worked into tools). 
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Tools in the broader sense often refer to knapped stones which were utilised for tasks 

(e.g. cutting or weapons). In the French literature the term ñtoolò applies to all knapped 

pieces that were used (Inizan et al. 1999, 157). In contrast, in the British and German 

texts, ñtoolsò (or in German ñWerkzeugeò) only refer to modified pieces of the assemblages 

which were shaped by retouch, grinding, polishing etc. (Ballin 2000, 10; Butler 2005; Floss 

2013b, 122). This work follows the British and German terminology by distinguishing 

between (unmodified) flaked debitage and cores and (modified) tools. 

 

(Modified) Tools can further be divided into: 

1. Generally retouched flakes/blades and other pieces. 

2. Formal tools which need more time and effort to produce, were often manufactured 

in anticipation of a specific use, frequently maintained for re-use and potentially 

transported to other locations (see curated technology in section 4.7.5.1). This 

includes scrapers, burins, microliths etc (see definitions of formal tool categories 

in section 4.7.4.4). 

 

4.7.4.4 Definition of the main debitage categories  

 

Flakes are pieces with one definite ventral surface which have been detached from a 

core and are less than twice as long as wide. 

This work hence follows the official definition used in Germany which is also applied in 

some of the British texts (Barton 1992, 268; Floss 2013b, 122; Conneller 2011, 130). In 

the French terminology, a ñflakeò does not signify a specific morphology, use or dimension 

(Inizan et al. 1999, 142). Instead, the term covers all fragments of stone that have been 

removed from a core or during the production of tools. However, since different 

techniques are used to produce blades and flakes it is useful to distinguish between 

these different pieces by means of varying morphologies and dimensions (see below for 

a definition of blades).  

 

Different types of flakes:  

Preparation/Preliminary flakes: These are the first flakes removed from a core, 

including cortex removal, or the flakes and blades removed in preparation of a specific 

technique, for instance crested blades (see below) (Inizan et al. 1999, 151). If the flake 

was one of the first ones to be removed from a core the dorsal surface may be partially 

or completely covered in cortex. These flakes are known as primary flakes. Flakes with 

only small amounts of cortex are referred to as secondary flakes and flakes with no 

cortex are defined as tertiary flakes.  
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Rejuvenation flakes/core tablets: This refers to the preparation of the core during the 

process of removing flakes or blades. This can either be done by removing the striking 

platform (core tablet) to achieve a total rejuvenation or by means of removing several, 

thinner platform rejuvenation flakes (Figure 4.8). As Ballin (2000, 11) points out, in 

Scandinavia the term ñplatform rejuvenation flakeò is often abbreviated to ñplatform 

flakesò which may lead to confusion as in Britain this term refers to flakes removed from 

platform cores as opposed to bipolar cores. Therefore, for the sake of clarity in this 

work the term was not abbreviated. 

 

 

 

 

 

Figure 4.8. Core tablet which has been removed to achieve a total rejuvenation of a 

striking platform. 2. Partial rejuvenation of the striking platform by the removal of a flake  

(Inizan et al. 1999, 153). 

 

Blades are flaked pieces which are at least twice as long as wide and generally feature 

parallel edges and arrises.  

Again, there are considerable regional variations when defining blades, specifically 

regarding the regularity of the artefacts. As such, in Britain and Denmark many authors 

distinguish between blades sensu stricto (or ñtrue bladesò) with parallel edges and arrises 

and blade-like flakes which are more irregular in shape (Wymer 1962; Skaarup 1979; Lord 
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1993). Inizan et al. (1999, 76) reject this interpretation altogether as they argue it is difficult 

to distinguish between blades sensu stricto and blade-like flakes in practice. However, as 

Ballin (2000, 11) points out, blade manufacture is generally aimed at producing blades 

with parallel edges and arrises and these features should hence not be overlooked. 

 

Different types of blades: 

 

Microblades/Bladelets: These are small blades which measure less than 10mm in width 

(cf. Floss 2013b, 122). However, this definition can vary depending on different regions 

and traditions and can sometimes be a bit vague (Inizan et al. 1999, 130; Butler 2005, 

35). If there is no real distinction between blades and bladelets then they were not 

recorded separately in this work (see column ñn blades and bladeletsò in the database). 

For instance, at Three Ways Wharf, Scatter A, there is no real distinction between blades 

and bladelets and thus recording them separately would create an artificial boundary 

(Lewis and Rackham 2011, 48). Another important aspect when recording bladelets in the 

database is that the production of microblades requires good raw material to allow for a 

consistent removal of bladelets (Butler 2005, 24). 

 

Crested blades: With blade debitage, the knapper intended to produce elongated pieces. 

The knapper achieved this by carefully preparing the core through bifacial removals to 

create a ridge which would then guide the production of blades (Figure 4.9). The first 

removed blade which features the characteristic crest line is known as a ñcrested bladeò 

(Figure 4.9: 2b). 

 

Figure 4.9. Schematic illustration of blade production on a crested core. The first removal 

is known as a ñcrested bladeò (see 2b) (after Inizan et al. 1999, 139). 
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Chips: Here defined as flakes and indeterminate pieces which do not exceed 10mm (cf. 

Ballin 2000; Floss 2013b). This definition is quite common across north-western Europe, 

however, some definitions may vary slightly (e.g. Barton 1992, 264). The presence of 

chips on site is important as it can help to determine different knapping areas. 

 

Different types of tools: 

In this section a general definition for each tool type addressed in this work is provided. 

 

LMP: Generally defined as Laterally Modified Pieces. This tool category often comprises 

laterally modified points, blades and bladelets in Lateglacial assemblages (cf. De Bie and 

Caspar 2000, 135). However, such a broad and generic term is problematic since the 

small number of microlithic points that occur in Lateglacial assemblages are often also 

summarised under the LMPs. This work therefore uses the terms ñBacked pointsò and 

ñmicrolithsò, distinguishing between the different tools on the basis of published drawings 

of lithics. 

 

Curved-Backed points/Backed points: These are points with a curved back which has 

been achieved by retouch. The points can exhibit a retouched or unretouched base 

(Figure 4.10). The terminology of curved backed points differs depending on different 

regions, for instance Federmesser in Germany and immediate surroundings 

(Schwabedissen 1954), pointe azilienne in France (Piette 1895) or Tjongerian point in the 

Benelux Countries (Bohmers 1947) (see also Chapter 3). 

 

 

Figure 4.10. An example of a curved-backed point from Varennes-lès-Mâcon, France  

(Floss 2001, fig. 3.2). 

 

Tanged points: These generally feature a tang at one end which has been achieved by 

retouching one or both edges (Figure 4.11). There are different types of backed points, 

including Havelte points, Bromme points, Ahrensburgian and Swidry points (Taute 1968). 
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The focus of this thesis lies on Ahrensburgian points as these fall within the timescale of 

this work (see Chapter 1). 

 

 

Figure 4.11. An example of an Ahrensburgian tanged point from Stellmoor (Taute 1968). 

 

 

Microliths: These are small tools which were typically used as composite tools for tips or 

barbs for arrows. Microliths sensu stricto only include bladelets with removed proximal 

ends by semi-abrupt or abrupt retouch (Clark 1933, 55).  

 

Microburin: A by-product of microlith manufacture which features a ñsmall notch 

contiguous with an oblique break facetò (cf. Barton 1992, 269). The microburin technique 

involves notching a blade or bladelet either by light blows or pressing until it fractures 

obliquely. Thus, two pieces are produced: 1. The microburin 2. The usually larger pointed 

blank (with the point of breakage known as piquant trièdre) (Figure 4.12). Use of the 

microburin technique leaves a distinctive facet on the microliths and blades which can be 

seen as indirect evidence for the use of this technique. The term ñmicroburinò was initially 

coined by Henri Breuil (1921) who erroneously interpreted the microburin as a variety of 

a burin (see definition of burin below). Breuil only accepted the current interpretation of 

the microburin as a waste product of microlith production in 1947 (Breuil and Zbyszewsky 

1947; Miolo and Peresani 2005). Despite this misleading concept, this terminology is 

commonly used in English and French textbooks and for the sake of uniformity will also 

be used throughout this work (Note: In the German tradition, a more fitting term has 

developed, ñKerbrestò meaning ñby-product from notchingò). The remaining facet on 

microliths and blades can be used as indirect evidence of this production technique. 
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Figure 4.12. Production process of microliths  

(Zander 2016b, 80; after Inizan et al. 1999, 83 and Heinen 2013a, 601). 

 

Krukowski microburin: Here defined as an accidental waste product manufactured 

during the backing of points, blades and bladelets (cf. De Bie and Caspar 2000, 122).  

 

Burin: A tool with a chisel-like edge formed by the intersection of a burin facet and the 

surface where a spall was removed (Figure 4.13). Burins were probably used for 

engraving or carving hard materials, including bone and wood (Inizan et al. 1999, 131-

133; De Bie and Caspar 2000, 122). 

 

 

Figure 4.13. Two examples of burins (after Inizan et al. 1999, fig. 58). 

 

Scrapers: A tool with a retouched, sharpened edge which can be used for scraping 

materials such as hides or wood (Figure 4.14) (Inizan et al. 1999). 
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Figure 4.14. An example of a scraper (after Inizan et al. 1999, fig. 34). 

 

Notches: A blade or flake which is notched by means of retouch. A piece can have 

several notches (Figure 4.15) (Inizan et al. 1999) . 

 

 

Figure 4.15. An example of a burin on a notch (after Inizan et al. 1999, fig. 58). 

 

Denticulates: A blade or flake which is worked into multiple notches (teeth) along one 

or more edges (Figure. 4.16) (Inizan et al. 1999). 

 

 

Figure 4.16. An example of a denticulated arrowhead (after Inizan et al. 1999, fig. 65). 

 

Handaxe: A bifacially modified core tool which has been retouched to create sharp 

edges and which is often symmetrical in shape (Figure 4.17) (Inizan et al. 1999, 44ff).  
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Figure 4.17. Bifacial (A) and bilateral (B) equilibrium planes of a handaxe (Inizan et al. 

1999, fig. 11). 

4.7.4.5 Lithic illustrations 

Lithic drawings are frequently used in publications to communicate the technological, 

morphological and typological characteristics of stones. Unlike historical drawings of stone 

tools (see Figure 4.18) which sought to reproduce the lithics as true-to-life as possible, 

present-day illustrations are intended to reflect technical representations, providing 

invaluable information on the method of production, production processes (e.g. order in 

which flakes were removed) and shape of the artefact (Raczynski-Henk 2017, 11-12). 

Figure 4.19 (below) gives an overview of the various symbols commonly in use throughout 

Europe. 

 

Figure 4.18. A comparison of an 18th century engraving by John Frere and a modern 

illustration of a handaxe (left: Frere 1800; copyright Wellcome library London; right Adler 

et al. 2014). 
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Figure 4.19. 1. Negatives on flint; 2. Negatives on coarse-grained stones; 3. Polished axe; 

4; Cortex; 5/6: Fracture/natural break; 7/8: Fractures resulting from frost/heating/burning; 

9: Craquelure from heating/burning; 10: Recent damage; 11; Location of the striking point 

(with visible striking point available); 12: Assumed location of the striking point (with no 

striking point visible); 13: Break at the end of an artefact; 14: Break along the edge of an 

artefact; 15: Burin spall with/without bulbar negative; 16: Burin spall with/without bulbar 

negative; 17: Several generations of burin spalls; 18: Use-wear (the size of the dots 

suggest the extent of damage); 19: Dot to indicate obsidian; 20: Asterisk indicates 

burning; 21: Connection lines between projections showing the location of the cross 

sections (after Raczynski-Henk 2017; figure 7). 



104 
 

4.7.4.6 Typological investigations 

This work proposes a position between the realistsô and antirealistsô paradigms discussed 

in Chapter 2. While the realistsô model may risk developing oversimplified interpretations, 

the antirealist movement tends to reject the useful analytical tool of typology too easily. 

The main point arising from Whittakerôs et al. (1998) review of typological studies is the 

issue of consistency which will be addressed in Chapters 6-10 in this thesis. Because of 

the lack of clearly defined microlith typologies, this work follows Clarkôs (1932; 1933) 

relatively broad classifications of microliths: 

 

1. Non-geometric microliths, including obliquely-blunted forms, backed forms 

(such as backed bladelets), bi-truncated microliths. 

2. Geometric microliths, including triangles, trapezoids, rhomboids, lozenge forms, 

lanceolate forms. 

 

In Lateglacial contexts non-geometric, obliquely truncated microliths are frequently 

referred to as Zonhoven points, named after the Ahrensburgian assemblage of Zonhoven-

Kapelberg in Belgium. However, there is no consensus on a clear definition of this type 

and the value of such a subdivision remains debated (cf. Niekus et al. 2019; Lanting and 

Van der Plicht 2000, 117). After a detailed review of lithic drawings, the author could not 

find any major differences between Zonhoven points and simple obliquely truncated 

microliths which are known from Early Mesolithic assemblages. Consequently, in this work 

Zonhoven points are included in the general category of non-geometric microliths (Figure 

4.20).  

 

 

Figure 4.20. From left to right: Two examples of Zonhoven points from the Ahrensburgian 

site Hohler Stein in comparison with an obliquely truncated microlith from the Early 

Mesolithic site of Werl-Büderich (Taute 1968; Table 55-57; Zander 2016c, Table X). 

 

4.7.5 Recording lithic assemblages 

For each site raw material procurement, technological aspects and the presence of 

diagnostic tools were recorded, including backed points, tanged points and microliths 

(Table 4.6). Firstly, raw material acquisition was documented in order to establish possible 
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contacts to other regions and levels of mobility across the different traditions. According 

to Higgsô and Vita-Finziôs (1972, 30-31) model of mobile exploitation territories the radius 

of daily activities is set within 10 kilometres. There is, of course, a controversial element 

to the application of site catchment analyses for Palaeolithic and Mesolithic sites as 

hunter-gatherers are usually linked to tracks rather than catchments (e.g. Leroi-Gourhan 

1993, 326). Nevertheless, the radius of 10 kilometres was employed to aid the 

classification of sites according to their raw material procurement.  

 

Therefore, raw material which was sourced within a 10-kilometre radius from the site is 

classified as ñlocal raw materialò in this work. Raw material sources deriving within a 25-

kilometre radius from the site (a distance that can be walked within a day) are defined as 

ñregional raw materialsò while materials deriving from beyond 25 kilometres of the site are 

classed as ñlong distance raw materialò. Whenever data regarding raw material 

procurement was provided in the publications, this data was classified according to these 

three established categories. As such, if the majority (>80%) of raw material derived from 

one of the three categories this was indicated in the database in order to establish a 

possible focus on one specific raw material category. Further details concerning absolute 

percentages of the three different categories in regard to the different types of raw 

materials (e.g. Wolds flint) are also provided in the database. The raw material at each 

site was further subdivided according to its quality (ñhigh quality, medium quality and poor 

qualityò). 

 

Whenever available, technological elements were documented, the blade-flake ratios, the 

presence of long blades and/or bruised blades (lames mâchurées), striking techniques 

and directions and platform preparations. Additionally, the lengths of the longest blade 

and the average length of blades were recorded. However, measurements vary 

considerably depending on regions and traditions. As such, in Britain the length of 

artefacts is simply measured using a calliper. In Germany, however, measurements on 

flint often relate to the minimum bounding rectangle thereby recording the maximum 

length at the minimum width. This was developed to establish a uniform system of 

measuring flint, in particular flakes which are often quite irregular in shape and therefore 

difficult to measure using a calliper. In contrast, in Britain and the Benelux Countries the 

lengths of flakes are often measured using a calliper in striking direction. These different 

systems of recording result in considerably different measurements regarding lengths and 

widths of flakes and other irregular artefacts. However, since blades are generally much 

longer than wide and regular by definition, there is no significant difference in 

measurements (Figure 4.21). Moreover, in the German texts, the lengths of blades in 

striking direction are frequently provided enabling a comparison to the length measured 
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using the system described above. Due to the considerable difference between flakes 

measured using the different systems, the lengths of flakes were not recorded in the 

database. 

 

 

Figure 4.21. Measuring a blade (left) and a flake (right) using the method employed in 

Germany whereby artefacts are recorded at the maximum length and minimum width (both 

pieces were struck by A. Zander using flint from South Limburg (left) and Rijkholt flint 

(right)). The length of the blade is 67mm which correlates exactly with measuring the 

length of this blade with a calliper in striking direction. In contrast, the flake measures 

47mm in length using the German system of recording and 35mm in length using the 

system of recording artefacts with a calliper in striking direction. 

 

In order to reconstruct the developments from Final Palaeolithic to Early Mesolithic 

industries the presence of axes (or evidence of axe production, e.g. axe-thinning flakes) 

were documented which are seen as characteristic of the north-western European Early 

Mesolithic (Gramsch 1973; Clark 1954). Other distinctive tools, including burins and 

endscrapers were also recorded as was the percentage of retouched pieces in the 

assemblages. Lastly, results of microwear and residue analyses were documented 

regarding bone, wood, antler, hide and plant processing. 
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4.7.5.1 Qualitative and quantitative assessment of lithic assemblages 

Lithic assemblages are the most common records of the Pleistocene-Holocene period, 

providing invaluable information on the liefways of prehistoric hunter-gatherers. The 

composition of an assemblage can be a means to reveal hunter-gatherer mobility 

patterns. In particular, analysing the blank and tool production processes can reveal if 

knappers applied a curated or expedient technology. This concept was originally proposed 

by Binford (1973; 1979) who defined hunter-gatherer technological organisation as a 

continuum ranging from curated to expedient tool production. According to this model, 

curated technologies focus on the production of tools which can be used for a variety of 

tasks, are produced in anticipation of use, are maintained for a long period of time and 

are often transported to different locations. Curated technologies are hence very 

organised and focused on an investment of time and effort in the production and 

maintenance of artefacts. On the other hand, expedient technologies consist of artefacts 

produced and discarded according to immediate needs with tools used for a variety of 

purposes.  

 

This model of a curation-expediency continuum has been expanded in recent years to be 

used in the analysis of hunter-gatherer behaviour and land-use patterns (Riel-Salvatore 

and Barton 2004; Vaquero and Romagnoli 2018). As such, Riel-Salvatore and Barton 

(2004) propose that by applying artefact densities (including the number of artefacts 

overall) and the frequency of retouched artefacts it becomes possible to identify changes 

in lifeways, including highly mobile and more sedentary hunter-gatherers. Building on the 

work of Binford (1973; 1977) and Riel-Salvatore and Barton (2004), the following 

information was recorded to distinguish between potential curated and expedient 

technologies: 

 

Exploitation index: This index captures the relation of cores to the number of artefacts 

>10 mm. This index is proposed to reflect the fragmentation of the assemblage and hence 

the efficiency of the knappers to transform raw material. In an idealised model where the 

raw material was transported to the site, transformed, used and discarded on the spot 

(expedient technology), this index would represent the average number of artefacts which 

originate from a single core (Grimm 2013, 272). However, in archaeological lithic 

assemblages the idealised model is changed by the importation of ready prepared cores, 

blanks and tools to the site and potential taphonomic processes (cf. Hiscock 2002). 

Nevertheless, the exploitation index can give an insight into the general efficiency of raw 

material reduction and can be used as an indicator to compare assemblages. 
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Function index: This index captures the relationship between cores and tools (n tools / n 

cores) with higher numbers indicating that knapping was directed towards tool production 

rather than blank production.  

 

Percentages of tools: This was recorded for each assemblage in relation to the number 

of lithic artefacts >10mm. 

 

All percentage numbers and indices presented in this work were rounded to the nearest 

decimal. 

 

The tables below give an overview of the various recorded elements in the database: 

Information Key Comments 

n lithic artefacts  Including pieces 

<10mm 

n lithic artefacts >10mm   

n cores   

Exploitation index  n artefacts >10mm / n 

cores 

n flakes  This includes flakes 

and flake fragments 

n blades  This includes blades 

and blade fragments. 

n bladelets  This includes bladelets 

and bladelet fragments. 

n blades + bladelets  When blades and 

bladelets have not 

been recorded 

separately the total of 

all blades (and blade 

fragments) is given. 

% blades/bladelets  In relation to n lithic 

artefacts > 10mm 
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Blade-flake ratio  n blades / n flakes 

The higher this 

number, the higher the 

number of blades in 

relation to flakes. 

n tools   This also includes 

ñotherò tools and 

generally retouched 

tools which may not fall 

into a specific formal 

tool category. This 

does not include waste 

products, such as 

microburins, unless it is 

specifically mentioned 

that they were used as 

tools. 

% tools  In relation to n lithic 

artefacts >10mm 

n formal tool categories  This only includes the 

number of formal tool 

categories (e.g. 

scrapers, burins, 

microliths etc) and 

does not include 

generally retouched 

tools which are 

recorded separately to 

distinguish between 

curated and expedient 

toolkits. 

In the database the 

main tool categories 

are recorded for each 

site (see below) which 
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does not necessarily 

include every single 

tool category for each 

site. This also includes 

truncated and notched 

pieces. 

Function index  n tools / n cores 

n truncations   

n borers   

n denticulates   

n notches   

n scrapers  This does not include 

core scrapers. 

n backed pieces   

n backed points   

n tanged points   

n microliths   

n non-geometric microliths   

n geometric microliths  Including triangular and 

trapezoidal microliths 

and Rhomboids. 

microburins 0: Not present 

1: Present 

 

n microburins   

Long blades/bruised blades 0: Not present 

1: Present 

 

n Long blades/bruised 

blades 

  



111 
 

Longest blade (mm) 0: N/A  

Mean length blade (mm) 0: N/A  

Widest blade (mm) 0: N/A  

Mean width blades (mm) 0: N/A  

Thickest blade (mm) 0: N/A  

Mean thickness blades 

(mm) 

0: N/A  

n axes   

n axe debitage  E.g. axe thinning or 

axe sharpening flakes 

n adzes   

Direct evidence of use of 

bow and arrow 

 For example, direct 

evidence could be 

preserved arrow shafts 

or a bow. 

Comments on blade 

technology 

 Most technological 

analyses are based on 

qualitative 

observations. 

Therefore, blade 

technology was 

recorded in terms of 

qualitative comments, 

supplemented by 

quantitative records. 

Comments on lithics  Any additional 

comments were 

recorded in this 

column. 

Main raw material and   
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proportion (%) 

Origin Local = within 10 km 

Regional = within 25 km 

Long distance = >25 km 

 

Quality High 

Medium 

Low 

 

Long distance material 0: Not present 

1: Present 

 

Origin long distance raw 

material 

  

Table 4.6. Variables recorded in the database regarding the lithic assemblages. 

4.8 Intensity of occupation 

Besides the more detailed analysis of the assemblages outlined above, it is necessary to 

study the different archaeological groups more broadly by investigating settlement 

patterns and site functions. Understanding the complex developments of different types 

of settlements can help to identify changes in patterns of mobility and behaviour among 

Final Palaeolithic and Early Mesolithic hunter-gatherer groups. Traditionally, inter-site 

variation has been seen as evidence of specific hunter-gatherer mobility patterns, with 

different sites reflecting interconnected functional components of the ñseasonal roundò or 

different ñsite typesò, including hunting camps, residential camps or kill sites (cf. Binford 

1978). In recent years there has been a renewed interest in reviewing the concept of the 

seasonal round with Conneller (2005, 53) highlighting that the ñseasonal round produces 

a cyclical, ahistorical temporalityò. She argues that past actions were not restricted to sites 

but instead should be seen as extending across the landscape revealing patterns at 

different scales of how people lived in the past. 

 

On the basis of the varying faunal and lithic components of the assemblages a model of 

different types of sites was developed which is based on intensity of occupation (Table 

4.7). This model departs from the traditional approaches which are often based on 

oversimplified ethnographic models (e.g. Binford 1980). Based on this idealised model the 

different sites can be classified in the database. This serves to understand possible 

changes in settlement patterns while establishing how different types of sites may relate 
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to one another. This model represents an ñidealisedò distinction which outlines the 

ñclassicò archaeological finds associated with different types of sites.  

 

Site types (Intensity of occupation) Archaeological evidence 

Level 1 

 

- Large assemblage  

- Wide variety of lithic artefacts made of 

a variety of different raw material 

sources (including from long distances) 

- Numerous cores  

- Often low relative frequency of 

retouched pieces (higher number of 

expedient tools) 

- Tool functionality is specialised 

- Diverse functions with different activity 

zones  

- Structures  

- Several seasons of occupation 

possible 

- Repeated occupation possible 

- Numerous faunal remains with high 

species diversity 

- Evidence of art/symbolism/rituals 

Level 2: Short-term residential camp 

 

- Medium to small assemblage 

- Locally to regionally sourced raw 

material procurement (long distance 

materials are rare) 

- Fewer cores 

- Diverse functions 

- Small structures possible 

- Single season 

- Medium to small faunal assemblage 

with some species diversity 

Level 2 with focus on 

hunting/butchering activities and 

associated tasks 

- Small assemblage 

- Limited diversity in raw materials 

(mainly local and regional) and 
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 retouched pieces 

- High number of retouched pieces 

(especially projectiles) 

- Very few cores 

- Specialised function 

- Single season 

- High number of faunal remains with a 

limited diversity  

Level 2 with focus on flint knapping - Large to medium assemblage 

- Local raw material 

- High number of cores 

- Very low relative frequency of 

retouched pieces 

- Specialised function 

- Various seasons (repeated return to 

the site) possible 

- Limited faunal assemblage if any 

faunal remains 

Level 3 pioneering site - Small assemblage 

- Not much primary flint production 

(mostly only tool repairs) 

- High number of curated tools  

- Possible import of long-distance raw 

material 

Table 4.7. Idealised model of different types of sites in relation to the respective 

archaeological evidence (compiled after Riel-Salvatore and Barton 2004; Petersen 2009, 

91; Lewis and Rackham 2011, 215; Grimm 2013, 288).  
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In order to distinguish between the different types of sites outlined above the following 

data was recorded for each site (Table 4.8). 

Information Key Comments 

Structures 0: Not present 

1: Present 

Evidence of structures 

found on site are recorded 

here  

Hearths 0: Not present 

1: Present 

Absence of hearths or small 

number of burnt flints might 

relate to short occupation of 

the site 

n hearths   

Site type 1: Level 1 

2: Level 2 (residential camp) 

3: Level 2 with focus on 

hunting and associated tasks 

4: Level 2 with focus on flint 

knapping 

5: Level 3 

See above 

Table 4.8. Variables recorded in the database regarding different site functions and 

lengths of occupation. 

4.9 Art and symbolism 

According to Hawkesô (1954) ñladder of inferenceò it is particularly difficult for 

archaeologists to grasp ritual elements of the lives of Prehistoric hunter-gatherers. Art and 

symbolism are vital for each cultural sub-system, such as economic, ideological, social 

aspects, as they join physical and mental elements (Burdukiewicz 2014). Therefore, the 

holistic approach of this thesis includes an investigation of the ritual elements of each 

tradition in order to gain a rounded perspective on possible developments. But how can 

the spiritual worldviews of Palaeolithic and Mesolithic hunter-gatherers be traced 

archaeologically? 

 

Firstly, it is necessary to define ñartisticò and ñsymbolicò behaviour which can be seen as 

expressions of a specific worldview. The definition of ñartò in archaeology is one of the 

most discussed domains with several archaeologists rejecting the term altogether. 
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According to Bahn (1997, xiii) ñartò can be seen as a ñdeliberate communication through 

visual form, an expression of group mentality and of an artistôs inner worldò. In comparison, 

ñsymbolsò can be understood as an ñitem [...] represent[ing] anotherò (Darvill 2009). In 

terms of archaeology, art and symbolism can be traced through: 

1. Engravings on objects (e.g. Milner et al. 2016)  

2.  ñSpecial objectsò which may have been used for ritual purposes, such as the antler 

headdresses (Reinbacher 1956; Schoknecht 1961; Schuldt 1961; Street 1989; 

Conneller 2004; Little et al. 2016).  

3. Deposition of objects (e.g. Chatterton 2003).  

 

The presence of these three aspects were recorded for the respective sites in the 

database if applicable. It is important to note that in contrast to Western society, 

Palaeolithic and Mesolithic hunter-gatherer communities probably did not make a clear 

distinction between ñeconomicò and ñritualò activities or ñnatureò and ñcultureò (Ingold 2000, 

15). Therefore, there are certain objects that may reflect ritual as well as economic or 

social aspects. For instance, rather than interpreting the Early Mesolithic antler 

headdresses as either hunting or ritual aids, they could be seen as reflecting an ñanimicò 

or ñanimisticò worldview in which human and non-human beings actively engaged with 

one another (Conneller 2004; Zander 2013). 

4.10 Summary 

To summarise, this chapter outlines the methodology developed for this thesis to enable 

a diachronic comparative study of the five archaeological groups in north-western Europe 

across 11,000-9000 cal BC. In order to gain a rounded perspective on developments 

during this transition this work follows a whole assemblage approach by taking into 

account environmental, faunal and lithic data, site function as well as art and symbolism. 

These attributes were recorded using a coded system which was developed according to 

characteristic features of Final Palaeolithic and Early Mesolithic sites. The data was 

recorded in a database with over 100 variables which were discussed in detail in the 

corresponding sections above. Due to the significant differences in lithic terminologies and 

recording systems across north-western Europe, a uniform, internationally applicable 

terminology was developed, thereby fulfilling Objective 3 of this thesis. In order to 

understand the environmental setting and regional diversity across the different traditions, 

the next chapter will give an outline of the landscape in the different regions of north-

western Europe through time. The second part of this thesis will then discuss the recorded 

assemblages on the basis of the variables outlined in this chapter. 
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Chapter 5: Climate, Environment and Fauna 

5.1 Introduction 

The end of the last Ice Age at ca. 9640 cal BC was characterised by an episode of intense 

climatic warming from about 16,000 years ago (14,000 cal BC) which transformed 

vegetation and fauna. The general warming trend was intermingled by a succession of 

short episodes of warm (interstadial) and cold (stadial) phases throughout the final stages 

of the Pleistocene which meant hunter-gatherers were continuously challenged by a 

fluctuating climate. Figure 5.1 below shows a landscape reconstruction of the 

Ahrensburgian occupation at Geldrop demonstrating the changes in the landscape from 

the Allerød to the Holocene in the Netherlands (after Kasse et al. 2018, fig. 9). 
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Figure 5.1. Landscape reconstruction of the Ahrensburgian occupation at Geldrop 

showing the stratigraphic sequence from the Allerød to the Holocene in the Netherlands 

(after Kasse et al. 2018, fig. 9). 

 

This chapter aims to offer a review of environmental and faunal data during the 

Pleistocene-Holocene transition, providing a climatic and environmental background for 

this thesis. The section on faunal data will address the four main species discussed in this 

thesis: Reindeer, horse, red deer and aurochs. This review will be structured into three 

main parts: 



119 
 

1. The first part will introduce the climatic and environmental backdrop of the Allerød 

interstadial. 

2. The second part will discuss the climatic and environmental background of the 

Younger Dryas stadial. 

3. The final part will focus on the Preboreal chronozone which is associated with the 

start of the Holocene. 

5.2 The Allerød Interstadial (c. 12,000-10,900 cal BC) 

The Allerød interstadial occurred after the brief stadial called Dryas II which took place 

between the Bølling and Allerød interstadials. The onset of the Allerød interstadial is 

characterised by an initial wet and warm phase which is followed by a distinct cold and 

drier phase. There is a general trend of an expansion of birch woodland, mixed with pine, 

and a decline in herb and shrub species throughout northwestern Europe (cf. Ponel et al. 

2005; Terberger 2006; Heiri 2007). 

5.2.1 Northern Europe  

According to Brooks and Birks (2000) chironomid data from Whitrig Bog, Scotland, 

indicate Allerßd mean July air temperatures reaching about 12ÁC. Walkerôs et al. (2003) 

pollen studies from Sea Mere, Norfolk, indicate average summer temperatures in southern 

England were slightly higher with temperatures of ca. 13°C. High-resolution chironomid 

data from a small lake at Hawes Water in northwest England indicate that temperatures 

declined towards the end of the Allerød Interstadial to ca. 11.4°C (Bedford et al. 2004). 

5.2.2 Western and Central Europe 

Lateglacial insect sequences at Conty, Somme Valley, northern France, indicate that July 

mean temperatures were nearly as warm as today (Ponel et al. 2005). In the Netherlands, 

chironomid data shows that average July temperatures were around 16°C (Heiri 2007).  

5.2.3 Fauna 

Towards the end of the Allerød interstadial red deer, roe deer and aurochs inhabited the 

forested landscapes in northwestern Europe. The different species will be discussed 

below. 
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5.3 The Younger Dryas Stadial (c. 10,900-9640 cal BC) 

At the end of the Pleistocene, 12,000 years ago, a distinct cold phase resulted in a rapid 

decrease in temperatures of 15°C and the return of subarctic tundra throughout much of 

north-western Europe (Fig. 5.2). This cold phase, known as the Younger Dryas or Loch 

Lomond Stadial, lasted for more than one millennium and led to the development of pack 

ice around the British Isles as far south as the Bay of Biscay (Barton 2009). Several 

studies indicate that the Younger Dryas cold ósnapô can be divided into two phases: an 

early, colder phase and a later, slightly warmer period (Isarin and Bohnke 1998; Andres 

et al. 2001). The rapid onset of the Younger Dryas had a severe impact on the vegetation. 

During the Allerød-Interstadial pine and birch woodland had developed which was largely 

replaced by open grassland. Correlating with these changes in the vegetation were 

changes in the fauna from forest species, including red deer, to large herds of gregarious 

mammals, including reindeer and horse. 

 

Figure 5.2. Image of a tundra landscape taken at Svalbard, Norway (Billy Lindblom, 

https://www.flickr.com/photos/41502344@N02/3925340743, CC BY 2.0). 

5.3.1 Northern Europe  

The site at Three Ways Wharf spans a period of rapid climate change from the Allerød-

Interstadial over the Younger Dryas to the Preboreal-Boreal transition (Lewis and 

Rackham 2011). For the region of London, a radiocarbon date of 11,020-11,160 cal BP 

has been produced for the onset of the Younger Dryas (Thomas and Rackham 1996). 

The initiation of this distinctive cold ósnapô occurred rapidly, possibly within a decade, and 

https://www.flickr.com/photos/41502344@N02/3925340743
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appears to have been caused by diversions of glacial meltwater which in turn led to 

changes in the northern Atlantic Ocean (Broecker et al. 1988; Dowdeswell and White 

1995; Barton 2012). Beetle remains point to a drop in summer temperatures below 10°C 

and -20°C in January at 10,500 BP (Atkinson et al. 1987). The Bramcote Green sequence 

indicates a rapid change in vegetation in Britain from a Betula/Juniperus/Salix-dominated 

pollen zone in the preceding Allerød-Interstadial to an assemblage dominated by herb-

pollen, including Cyperaceae, Artemisia and Rumex (Walker et al. 1994; Lewis and 

Rackham 2011, 196). Despite the relatively hostile environment in the northern regions of 

Europe dated faunal remains point to the presence of horse and reindeer in association 

with the occasional presence of humans (e.g. Sieveking 1971; Lewis and Rackham 2011). 

Moreover, molluscan evidence indicates scatters A and C east (long blade occupation) 

were associated with open grassland at Three Ways Wharf which is characteristic of the 

Younger Dryas (Lewis and Rackham 2011). 

5.3.2 Western and Central Europe 

Temperatures in large parts of France, Germany and the Benelux countries seem to have 

been 1-2°C warmer than in northern Europe with mean July temperatures of 13-15°C 

(Isarin and Bohncke 1998). The pollen record from low lying sites, such as Meerfelder 

Maar in western Germany, indicate only a slight opening of the Allerød forest at the 

beginning of the Younger Dryas suggesting that light pine forests prevailed throughout 

some parts of central Europe (Andres et al. 2001). Additionally, molluscan evidence from 

Alizay indicates the Long Blade occupation was associated with light woodland (Bémilli et 

al. 2014). However, since Alizay represents a potentially mixed site where Palaeolithic 

and Mesolithic material is present, the environmental interpretations of this site remain 

debated (cf. Chapter 10). In contrast, insect evidence from St-Momelin, St-Omer basin, 

northern France, suggests an open grassland environment with a developing forest at the 

beginning of the Holocene (Ponel et al. 2007). At the sites of Remouchamps and La 

Préalle in Belgium, cryofractured limestone fragments in the Ahrensburgian sediments 

(Dewez 1974) indicate the presence of a very cold climate (Vermeersch 2011). This 

heterogeneity in the landscape indicates a mosaic landscape with large parts of open 

tundra environment, especially in the northern regions, and intermingled patches of light 

woodland in the more southern and low lying areas. 
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5.3.3 Fauna 

5.3.3.1 Reindeer 

Antlers and bones of reindeer (Rangifer tarandus) are the most frequently recovered 

vertebrate remains from the Lateglacial record of northwestern Europe (Aaris-Sørensen 

et al. 2007; Rust 1943; Taute 1968). This is the only cervid species where both, males 

and females, grow antler (Baales 1996, 60; Kierdorf 1996, 67-69). The reindeer is a 

species of deer native to tundra and mountainous areas of northern Europe and hence 

typically associated with the cooler conditions of the Younger Dyas. However, recent 

research has shown that this traditional association needs to be reviewed since reindeer 

were also commonly found in the lightly forested parts of northern Europe during the 

Allerød interstadial and the early Preboreal (cf. Sommer et al. 2014). According to 

Sommer et al. (2014) reindeer co-existed for circa 3000 years during the Lateglacial and 

early Holocene with temperate species, including red deer and roe deer. Moreover, based 

on stable isotope analyses, recent studies have demonstrated the occurrence of reindeer 

in south-western Germany in the early Holocene demonstrating the animalsô capacity to 

adapt to the climatic and environmental changes (Drucker et al. 2011, 222-223). 

 

Reindeer are a herding and migratory species with rhythmic migration routes to their 

respective summer and winter regions. However, the precise migration route of reindeer 

during the Lateglacial in northwestern Europe remains debated. On the basis of seasonal 

indications, Baales (1996) and Street et al. (2001) propose a migration route from winter 

grounds in the north (e.g. Stellmoor) to summer grounds in the south, at the edge of the 

Mittelgebirge (Middle Range mountains) (near the Ahrensburgian sites of Hohler Stein, 

Remouchamps and Kartstein) (Figure 5.3). On the other hand, on the basis of isotopic 

evidence from reindeer found at Stellmoor and Meiendorf in Germany, Price et al. (2017) 

suggest reindeer migrated mainly on an east-west axis across the North European Plain. 

According to Bratlund (1996, 19) at present the ñdirection and scaleò of the potential 

reindeer migration routes cannot be reliably reconstructed. Nevertheless, given the 

majority of Ahrensburgian sites derive either from the southern regions of the 

Mittelgebirgszone or the North European Plan a general movement on a north-south axis 

as well as an east-west axis (cf. Price et al. 2017) seem the most likely scenario. 
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Figure 5.3. Seasonally migrating reindeer herds passing the Kartstein on their way to the 

Middle Range Mountain region (after Baales 2013, 152). 1: Remouchamps (Ardennes, BE); 

2: Kartstein (Eifel, DE); 3: Hohler Stein near Kallenhardt (DE). 

5.3.3.2 Horse 

Similar to the reindeer, the wild horse (Equus ferus) is one of the most frequently 

recovered large mammal species in Lateglacial northwestern Europe which is usually 

associated with open grass landscapes. It has traditionally been assumed that horses 

became extinct due to the development of woodlands and the loss of open landscapes at 

the beginning of the Holocene. However, recent research suggests that the wild horse 

survived the Pleistocene-Holocene transition in Europe (Sommer et al. 2011). It appears 

that wild horse can inhabit a wide range of landscapes, including lightly forested habitats.  
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5.4 The Preboreal chronozone (c. 9640-8000 cal BC) 

At c. 9650 BC rapid warming marks the end of the glacial period and the start of our current 

geological epoch, known as the Holocene. The Younger Dyas cold snap came to a sudden 

end with Greenland ice cores revealing a warming of 7°C which was completed in about 

50 years (cf. Dansgaard et al. 1989). As a result of climatic warming and increased 

precipitation large parts of Northern Europe were re-forested throughout the Early 

Holocene (Figure 5.4). The Holocene is further subdivided into palaeoclimatology phases 

based on the study of pollen zones within Danish peat bogs, the first stage being the 

Preboreal. The first few centuries of the Holocene were characterised by numerous abrupt 

climatic events (ACEs) including the 11.4ka (c. 9400 BC) event (also known as the 

óPreboreal oscillationô) and 11.1ka event (9100 BC) (Blockley et al. 2018).  

5.4.1 Northern Europe 

High-resolution chironomid data from a small lake at Hawes Water in northwest England 

suggest that temperatures increased rapidly after the Younger Dryas with temperatures 

as high as 14°C at the beginning of the Holocene (Lang et al. 2010). 

 

 

Figure 5.4. A reconstruction of the Early Preboreal landscape in the Vale of Pickering, 

north Yorkshire, with developing birch and pine forests (Copyright Anthony Masinton in 

Milner et al. 2018a, 53, CC BY-NC 4.0). 
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5.4.2 Western and Central Europe 

Drucker et al. (2020) measured the relative abundances in 13C and 15N in large herbivores, 

including red deer, roe deer and aurochs in northern France. They observed an increase 

in ŭ15N values across the different species during the early Holocene indicating a transition 

to dense forest. 

5.4.3 Fauna 

5.4.3.1 Red deer 

Cervus elaphus (red deer) is one of the most commonly represented species in Early 

Mesolithic assemblages across northwestern Europe. It represents the largest deer in the 

UK with male red deer weighing up to 225 kg (Carne 2000). The physiology of red deer 

varies considerably depending on environmental conditions, between sexes and 

throughout the deerôs life cycle (Figure 5.5). Moreover, present-day migratory behaviour 

of red deer is variable according to changes in climate, mating and pests (Pilaar Birch et 

al. 2016). The social structure of red deer varies in accordance with their reproductive 

behaviour. Males will usually separate from females and young for most of the year with 

matriarchal and patriarchal groups living alongside each other. The autumn months mark 

the ñruttingò season with a single calf usually born in the following spring (Carne 2000). 

An adult individual red deer weighs ca. 150 kg yielding a large amount of meat for hunter-

gatherer communities (cf. Smith 1992, 113). 

 

 

Figure 5.5. Changing physiology of red deer (Taylor Page 1971, 30). 

5.4.3.2 Aurochs 

Bos primigenius, aurochs, is a species of large wild cattle which became extinct a couple 

of millennia after the introduction of domesticated cattle (Bos taurus) during the Neolithic 

in England (Lynch et al. 2008). Aurochs were one of the largest herbivores in postglacial 

northwestern Europe with a height of the shoulders of up to 180 cm in bulls. The 

physiology of aurochs varies significantly between sexes with cows being considerably 

shorter than bulls. Their preferred habitat includes forests and wet places leading to the 



126 
 

species becoming well-established throughout northwestern Europe in the re-forestation 

period during the early Holocene. An adult individual aurochs weighed ca. 700 kg yielding 

a large amount of meat for hunter-gatherer communities (cf. Smith 1992, 113). 

5.5 Summary 

As demonstrated in this chapter the climatic, environmental and faunal record of the 

Pleistocene-Holocene transition in northwestern Europe is far from clear cut. The 

traditional association between the Younger Dryas and open landscapes with reindeer 

and horse and the forested landscapes with red deer and aurochs during the Early 

Holocene needs to be reviewed. Recent research indicates that northwestern Europe 

was a mosaic landscape with forested and open parts throughout this region. This 

chapter has also shown that the variable animal behaviour in terms of unknown size of 

herds and migratory patterns make it difficult to interpret the archaeological data. Similar 

to the hunter-gatherers, their prey seems to have possessed a high degree of 

adaptability.  
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Chapter 6: Evaluation of assemblage data 

6.1 Introduction 

In this thesis 49 Final Palaeolithic and Early Mesolithic assemblages from 37 sites have 

been identified.  

 

The second part of this thesis is structured into four parts: 

1. This chapter presents an evaluation of the recorded assemblage data, taking into 

account the varying research history and composition of the assemblages to 

assess the reliability of the data. 

2. Chapter 7 presents a detailed investigation of Final Palaeolithic and Early 

Mesolithic chronologies with a focus on a critical assessment of the radiocarbon 

dating. 

3. Chapters 8-11 provide a critical assessment of the five different archaeological 

groups. Initially, each group is subjected to a rigorous examination of the 

classificatory criteria used in their definitions, paying particular attention to the 

consistency of applied criteria. In addition, supplementary data is provided taking 

into account lithic, environmental and faunal evidence as well as data on site 

function and ritual behaviour to evaluate if common elements can be observed 

within each group beyond the traditional classificatory criteria.  

4. Chapter 12 discusses the results of the analyses set out in Chapters 7-11. It 

focuses on a critical assessment of the consistency of classificatory criteria used 

to define the archaeological groups investigated in this work. It then discusses the 

new insights gained through the integration of traditional data with whole 

assemblage data, offering a new paradigm for the Palaeolithic-Mesolithic transition 

in northwestern Europe. 

5. Finally, Chapter 13 draws together the results of the critical reassessment, 

evaluating if the five archaeological groups add value to an investigation of the 

Palaeolithic-Mesolithic interface. 
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Figure 6.1. Map of the study area showing the approximate coastline during the 

Pleistocene-Holocene transition with the location of the recorded sites with organic 

remains. Dark blue: Late Federmesser sites; Green: Ahrensburgian/Epi-Ahrensburgian 

sites; Orange: Long Blade sites; Light blue: Early Mesolithic sites. 1: Rissen 14a (DE); 2: 

Milheeze (NL); 3: Rekem (BE); 4: Saleux (FR); 5: Niederbieber (DE); 6: Bad Breisig (DE); 7: 

Wierden Enterse-Akkers (NL); 8: Klein Nordende (DE); 9: Mönchengladbach-Geneicken 

(DE) (Late Federmesser/Early Mesolithic assemblages); 10: Belloy-sur-Somme (FR) (Late 

Federmesser/Long Blade assemblages); 11: Alt Duvenstedt (DE); 12: Remouchamps (BE); 

13: Geldrop (NL); 14: Kartstein (DE); 15: Hohler Stein (DE); 16: Stellmoor (DE); 17: 

Zonhoven-Molenheide (NL); 18: Zwolle-ODE (NL); 19: Melbeck-Friedhof (DE); 20: Three 

Ways Wharf (GB); 21: Flixton Island II/Seamer/Star Carr (GB); 22: Alizay (FR); 23: 

Kingsmead Quarry (GB); 24: Church Lammas (GB); 25: Avington (GB); 26: Bedburg-

Königshoven (DE); 27: Warluis (FR); 28: Potsdam-Schlaatz (DE); 29: Werl-Büderich (DE); 

30: Friesack (DE); 31: Hohen Viecheln (DE); 32: Heek-Nienborg (DE). Map created using 

ArcGIS.Pro.2.8, after: compiled by Grimm 2009 after Björck 1995a; Boulton et al. 2001; 

Lundqvist and Wohlfahrt 2001; Weaver et al. 2003; Clark et al. 2004; Brooks 2006; Ivy-Ochs 

et al. 2006; added by Woldstedt 1956; Anonymous 1992; Björck 1995b; Björck 1996; Coope 

et al. 1998, Fig. 4H; Kobusiewicz 1999, 190; Gaffney et al. 2007, 3ï7 and 71. 
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6.2 Evaluation of assemblage data 

6.2.1 Introduction 

It is important to evaluate the reliability and composition of the 49 collated datasets before 

analysing the material and interpreting potential changes in hunter-gatherer lifeways. It is 

well-known that the quality of archaeological excavations, recording of artefacts and 

publication of results is highly variable across the last centuries, from amateur excavations 

to modern professional excavations (Renfrew and Bahn 2016, 32-130). The data collated 

in this work spans a range of excavation decades from the 1930s to 2010s which poses 

a problem as it could result in major inaccuracies when comparing large datasets of 

different assemblages deriving from different periods of archaeological research. The 

following section will discuss the potential biases in the composition of the database.  

6.2.2 Number of assemblages against excavation decade  

As can be seen from Figure 6.2 below, the majority of assemblages were excavated from 

the 1980s onward. This would suggest that the database is mainly composed of fairly 

recent investigations. However, 12 assemblages were excavated pre-1980s, including in 

the 1930s and 1940s. Figure 6.3 which compares the quality of publication against the 

excavation decade demonstrates that the quality of publications is further associated with 

the excavation decade. As such, the majority of high quality publications (defined here as 

consisting of detailed published absolute data and drawings of lithic artefacts which allow 

a re-use of the data) derive from the 1980s onward. The relatively high number of low-

medium publications in the 2000s and 2010s reflect recently excavated sites with ongoing 

investigations (e.g. Heinen 2015; 2016; Barclays et al. 2017). There is a distinct lack of 

absolute data in the publications of sites excavated in the 1930s-1970s with very few 

published lists of tool inventories. However, the author was able to derive some data from 

published drawings of lithic artefacts (e.g. number of tools, types of tools etc). These data 

are highlighted in bold letters in the database and the tables in the subsequent chapters. 

 



131 
 

 

Figure 6.2. Number of assemblages recorded in the database against the excavation 

decade. If sites were excavated across several decades, the decade was included when 

the majority of investigations took place. 

 

 

Figure 6.3. Quality of publication against the excavation decade. Quality is determined 

depending on detail of publication and number of drawings of lithic artefacts.  

6.2.3 Relationship between archaeological groups, excavation 

decades and country  

How does this distribution change when considering the different archaeological groups? 

As can be seen from Figure 6.4 the majority of Ahrensburgian sites (n=6) were excavated 

before the 1960s while excavations of Federmesser sites show a relatively even 

distribution across the decades. Both archaeological groups were defined between the 

1930s and 1940s which explains the distribution of excavations in the earlier decades 

(see Chapter 3). Most of the recorded Early Mesolithic sites (n=12) have been investigated 

from the 1980s onward with recent detailed excavations of Star Carr, originally excavated 
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in the 1940s and 1950s and Seamer C and Seamer K, previously investigated in the 

1970s. The only exception is Hohen Viecheln which was excavated in the 1950s (Schuldt 

1961). The site has since been re-investigated (cf. Groß et al. 2019), however no further 

excavations have taken place. All Long Blade sites were excavated from the 1970s 

onward which is not surprising given Long Blade assemblages were defined in the 1970s 

(see Chapter 3.4; Wymer 1976). 

 

 

Figure 6.4. Number of assemblages per excavation decade against the archaeological 

group. If sites were excavated across several decades, the decade was included when the 

majority of investigations took place. 

As seen in Figure 6.5, there is an interesting correlation between the different 

archaeological groups and geographical areas. As such, the majority of recorded 

Federmesser assemblages derive from Germany, while most Long Blade assemblages 

were recovered from Britain. This can partly be explained due to different levels of 

preservation, for instance the majority of well-preserved Federmesser assemblages in 

Europe derive from the Neuwied Basin in Germany where the artefacts were covered by 

Laacher See tephra associated with the eruption of a large volcano (Reining et al. 2020). 

However, there is a general lack of well-preserved Long Blade sites in the Benelux 

countries, especially given the relatively high number of Ahrensburgian sites recovered 

from this region.  
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Figure 6.5. Number of assemblages per archaeological group against the country. 

6.2.4 Relationship between excavation decade, total number of lithics 

and percentage of tools 

Beyond the excavation decade and number of sites, is there a relationship between 

excavation decades and the overall composition of the lithic assemblage? Figure 6.6 does 

seem to suggest a correlation between the total number of lithics (including pieces <10 

mm) as indicated by the trendline. However, this correlation may be exaggerated due to 

the recently excavated large assemblages of Bad Breisig (n=45,480), Rekem (n=23,496), 

Kingsmead Quarry (n=ca. 43,000) and Star Carr (n=41,820). There is a general lack of 

consistent reporting of small pieces and waste material in the assemblages with data for 

the total number of lithic artefacts, including pieces <10mm, against the total number of 

lithic artefacts, including pieces >10mm, only recorded for 17/49 assemblages. This is 

particularly the case for assemblages excavated before the 1970s but there is still a 

significant proportion of sites with a lack of recorded waste material from modern 

excavations.  
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Figure 6.6. Total lithic assemblage including pieces <10 mm against the excavation 

decade. 27/49 assemblages yielded data on total lithic assemblage. 

 

An important aspect of comparison in this work is the ratio of components in the 

assemblages, primarily tools. As discussed in section 4.7.5.1 different ratios have been 

proposed to assess potential changes in hunter-gatherer mobility and behaviour. Given 

the small dimensions of tools, it is therefore important to understand how tool ratios may 

be affected by the excavation decade. As can be seen in Figure 6.7 the percentages of 

tools in assemblages does not seem to be associated with the excavation decade which 

means tool frequencies and ratios can be taken into account. 

 

 

Figure 6.7. Percentage of tools against the excavation decade. 25/49 assemblages yielded 

data allowing the calculation of percentage of tools. 

 



135 
 

6.2.5 Relationship between site type and excavation decade 

Only three of the 49 recorded assemblages derive from cave sites with the remaining 47 

assemblages originating from open air sites (Fig. 6.8). The three cave sites were 

excavated in the 1940s, 1960s and 1970s. There is a distinct increase in both the total 

number of sites excavated and the number of open air sites from the 1980s onwards. This 

may reflect that most cave sites were already discovered and investigated during the late 

1800s and early 1900s because of their high visibility. 

 

 

Figure 6.8. Number of cave and open air site assemblages against the excavation decade. 

 

6.3 Summary of the varying research history of the database 

The majority of recorded assemblages are from relatively recent excavations post-1980s. 

There is a slight correlation between the total number of lithics (including pieces <10 mm) 

and the excavation decade which may be distorted by the large size of recently excavated 

assemblages. Nevertheless, the percentages of tools in the assemblages do not show 

any significant correlation with the excavation date. Given the small dimensions of tools 

in assemblages this can serve as an indicator that the assemblages can be reliably 

compared across the different excavation decades. There is a clear association between 

different archaeological groups and countries suggesting that the development of the 

various industries are at least partly based on the individual research history of different 

countries. This potential association will be discussed in more detail in the following 

chapters. 
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Chapter 7: Final Palaeolithic and Early 

Mesolithic chronologies 

7.1 Introduction 

A recurring theme in the discussions surrounding the Palaeolithic-Mesolithic transition is 

the lack of critical engagement with the absolute chronology of the sites (Crombé et al. 

2014b, 585-587; Conneller et al. 2016). Radiocarbon dates are frequently deemed reliable 

simply because they ñfitò well into a preconceived chronology or are excluded because 

they ñseem too young or oldò (cf. De Bie and Caspar 2000; Deeben et al. 2006). This 

chapter aims to establish a chronology for the Palaeolithic-Mesolithic transition based on 

a rigorous critical assessment of the available radiocarbon dates. Since the beginning of 

the 21st century advances in dating techniques, including radiocarbon pretreatment, 

focused dating by Accelerator Mass Spectrometry (AMS) and Bayesian modelling, have 

revealed the potential for gaining new insights from old collections (e.g. Meiklejohn et al. 

2011; Conneller et al. 2016; Bayliss et al. 2018). While some publications have started to 

incorporate these advanced techniques into the development of Final Palaeolithic and 

Early Mesolithic chronologies (cf. Conneller et al. 2016; Bayliss et al. 2018; Riede and 

Edinborough 2012), these new methods have not been applied to evaluate the 

relationship between Final Palaeolithic and Early Mesolithic traditions on a larger, 

northwest European scale.  

 

The chapter begins by setting out the limitations of radiocarbon dating which have 

frequently been overlooked in Final Palaeolithic and Early Mesolithic chronologies. It then 

moves on to discuss advances in radiocarbon dating which have allowed archaeologists 

to address new research questions, including a better understanding of archaeological 

chronologies through Bayesian analysis of radiocarbon dates. This follows a critical 

assessment of radiocarbon dates based on strict auditing criteria for the acceptance of 

radiocarbon dates into the Bayesian chronological model. In the next part Bayesian 

modelling and the software used to produce these models is introduced. The core part of 

this chapter will then present a Bayesian chronological model for the Palaeolithic-

Mesolithic transition based on the critical evaluation of available radiocarbon dates. The 

final part will discuss the Bayesian model in relation to the available climate data 

discussed in Chapter 5.  

 

Appendix 2 contains the audited radiocarbon database. This appendix provides laboratory 

codes, uncalibrated BP dates and error margins to enable a recalibration of the dates for 
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future developments of the OxCal software. Appendix 3 comprises the CQL2 codes 

defining the chronological models presented in this chapter. Finally, Appendix 4 presents 

Model 1. 

7.2 Limitations 

Of the 164 radiocarbon dates recorded in this work, 97 dates were carried out between 

the 1970s-1990s mainly based on the dating of unidentified charcoal samples or bulk bone 

samples (Appendix 2) (cf. Jacobi 1975; 1979; Fischer and Tauber 1986; Baales et al. 

2001; Gowlett et al. 1987; Hedges et al. 1993; Baales 1996; Lanting and van der Plicht 

1996). Charcoal is a rather unreliable material for dating open-air sites, especially when 

no clear association exists between the samples and anthropogenic features, such as 

hearths (Crombé et al. 2014b, 585). Prior to the 21st century most radiocarbon dates from 

Final Palaeolithic and Early Mesolithic sites were carried out on charcoal samples deriving 

from problematic features, including charcoal patches with no clear direct associations. 

This results in a large number of dates that are either too old or too young in relation to 

the dates expected based on the lithio- and biostratigraphy and lithic typology. 

 

Moreover, between the 1970s and 1990s charcoal samples were rarely identified to age 

and species before submitting them for radiocarbon dating. Even when they were 

identified, charcoal from tree species was dated that may be a few hundred years old 

when it was cut down since the old-wood offset of several hundred years was not 

considered significant within the precision that could be achieved by radiocarbon dating. 

When radiocarbon dating an individual piece of wood or charcoal the date reflects the 

growth of the tree ring rather than the archaeological event of concern. Trees grow by the 

addition of rings which cease to exchange carbon with the biosphere once they are laid 

down. Therefore, the radiocarbon date of the innermost heartwood of a tree would be 

significantly older than the outermost sapwood or a small branch or twig of the same tree. 

This issue has been termed the ñOld wood problemò or ñOld wood effectò (Schiffer 1982; 

1986). Consequently, a significant proportion of Final Palaeolithic and Early Mesolithic 

samples reflect termini post quos (TPQs). 

 

A further issue is that the large sample size needed for early radiocarbon dating meant 

that samples of bone or charcoal had to be bulked together for analysis. This admixture 

of material results in radiocarbon dates that are an average of all the dated samples and 

therefore potentially do not represent the actual age of any of them. In addition, the large 

sample size required for dating meant that there was rarely any sample choice since those 

samples of organic material large enough had to be submitted for radiocarbon dating (cf. 
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Conneller et al. 2016). This resulted in numerous radiocarbon measurements that had 

doubtful associations with archaeological events.  

 

There are further issues with dates on calcined animal bones. Although these are often 

found in clear anthropogenic association, including hearths, the possible carbon exchange 

from the firewood during the process of burning as well as potential taphonomic factors 

result in imprecise dates (Crombé 2019).  

7.3 Advances in radiocarbon dating 

7.3.1 AMS and calibration curve revolutions 

Since the late 1980s advances in radiocarbon dating and the excavation of a number of 

Final Palaeolithic and Early Mesolithic sites with organic preservation have greatly 

contributed towards an absolute chronology of this period. In particular, the advent of a 

radiocarbon calibration curve covering this period (Stuiver et al. 1998; Reimer et al. 2009; 

2013; 2020) has aided the development of a robust chronology. It is now common 

knowledge that 14C years do not directly translate to calendar years because of the 

variations of atmospheric 14C concentration through time (de Vries 1958; Reimer et al. 

2009). Consequently, dates must be converted to calendar years using a process called 

calibration. This calibration is ideally based on an absolutely dated record, including tree 

rings and plant macrofossils, which requires revision as new data becomes available (cf. 

Reimer et al. 2009; 2013; 2020). The IntCal20 northern hemisphere radiocarbon age 

calibration curve now extends as a ñfully atmospheric recordò to appr. 13,900 cal BP based 

on tree rings. In particular, the updated curve shows significant differences regarding the 

beginning and end of the Younger Dryas stadial/GS-1 which is important for this work.  

 

In the early 1990s dating by accelerator mass spectrometry (AMS) became more widely 

available which has been revolutionary for some areas of archaeology (Bayliss 2009). The 

possibility to date tiny samples meant that new research questions could be addressed 

which were previously beyond the reach of radiocarbon dating due to the small sample 

size or because the material was too precious. It was also in the early 1990s when the 

first papers were published proposing a new approach for interpreting 14C dates through  

Bayesian chronological modelling (Naylor and Smith 1988; Buck et al. 1991). 
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7.3.2 Bayesian modelling 

7.3.2.1 Introducing the concepts 

Bayesian chronological modelling has been in practice in the UK (especially through the 

work of Alex Bayliss (2009; 2015) and colleagues at Historic England) for over 20 years. 

The implementation of a Bayesian approach to modelling archaeological chronologies has 

revolutionised chronology building in archaeology, including an estimation of detailed 

settlement histories (cf. Bayliss et al. 2018) and evaluations of the timing of social change 

(cf. Birch-Chapman and Jenkins 2019). 

 

Bayesian modelling allows radiocarbon dates (ñstandardised likelihoodsò) to be analysed 

along with relative archaeological information (ñprior beliefsò). In other words, it enables 

archaeologists to interpret both relative and absolute chronological data from one or more 

projects. This is based on Bayesô theorem (Figure 7.1) which was developed by English 

mathematician and Presbyterian minister Thomas Bayes in the 1700s (Bayes 1763). It 

means that calibrated probability distributions can be modified by incorporating other 

information, including stratigraphy, taphonomy, artefact typologies and context in general. 

As Bayliss (2015) has previously stated, according to Wylie (2002, 162-163) ñscientific 

arguments are more like cables than chainsò. Taking this view means individual lines of 

argument that are insufficient on their own can be combined together and reveal new 

ideas and interpretations. Bayesian statistics provide a tool for the construction of 

archaeological chronologies that makes it possible to weave together different strands of 

evidence to model a ñcableò. A Bayesian approach brings together calibrated radiocarbon 

dates with knowledge of the material and context as well as the sequence of deposits from 

which they originate to develop a series of probabilistic date estimates (Bayliss et al. 2018, 

37). 

 

 

Figure 7.1. Bayesô theorem for archaeologists (Bayliss et al. 2018, 37).  
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Once the model has been defined the ñposterior beliefsò (the answer) can be calculated 

by applying Bayesô theorem. However, all chronological models have a large number of 

independent parameters which means the number of potential outcomes to consider 

makes such a calculation impractical. Due to this, Markov Chain Monte Carlo (MCMC) 

methods are applied to provide a ñpotential solution set of all the parameters of the modelò 

(Bayliss et al. 2018, 37). The results are produced as marginal posterior densities 

(probability distributions) for each of the parameters. Ranges are estimated, including 

68.2, 95.4 (for compatibility with 1 and 2 standard deviations in normal distributions) and 

99.7% of the total area of the distributions (Bronk Ramsey 2009a, 353-354).  

 

There are two diagnostic measurements used in Bayesian modelling to ensure that the 

model is sound: 

1. The agreement indices show the agreement between the model (prior) and the 

observational data (likelihood). Individual agreement indices (A) show which 

samples do not agree with the model. These should usually be over 60%. The 

Model agreement index (Amodel) is used to test if the model as a whole is likely 

given the data. This should usually be over 60%. 

2. Convergence: The effectiveness of the algorithm can be tested by calculating an 

overlap integral. This is helpful to see if a representative distribution has been 

found for a parameter. This Convergence Integral is reported in column C of the 

output table and should usually be over 95%. 

 

Bayesian models can incorporate various types of archaeological prior beliefs. It is 

therefore important to be aware of the bias of these beliefs. For instance, stratigraphic 

sequences may be open to debate and alternative models may be available that are better 

suited to the respective research questions. It is also important to evaluate whether the 

ñprior beliefsò (the archaeology) and ñstandardised likelihoodsò (the dates) are compatible. 

There are four main reasons why the dates may not agree with the archaeological 

information incorporated in a model: 

1. Erroneous prior beliefs 

2. Statistical outliers whose age lies outside the 95% range 

3. Misfits: Dates which do not fit into the expected stratigraphic location 

4. Offsets: Measurements that are offset from the calibration data (e.g. due to 

reservoir effects) 
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7.3.2.2 Software 

The shift towards Bayesian modelling in archaeology has been made possible by the 

development of open access computer programmes that provide user-friendly statistical 

modelling tools. In 1993 the first software became available for archaeologists to construct 

Bayesian chronological models (OxCal v. 1.3 Bronk Ramsey 1994). These software 

packages allow users to construct complex Bayesian models without the need to know 

the details of the underlying mathematical and computational models. However, as 

Bayliss (2015) points out it is important that users understand the concepts of the models 

and ensure analytical transparency by providing the information necessary to evaluate the 

models presented critically. This is of particular importance for MCMC-based software 

(like OxCal) which uses simulation, as each time the model is run (marginally) different 

results are achieved. 

 

This work follows Baylissô (2015) approach to include information on: 

ǒ Defining the model (see section 7.5.1 and Appendix 3). 

ǒ Reporting the data, including radiocarbon measurements and methods used to 

produce them (see section 7.5 and Appendix 2). 

ǒ Defining the data, including an assessment of the dated material (see 7.4 and 

7.5; Appendix 2 (summed scores). 

7.4 Critical assessment of radiocarbon dates 

This work follows strict auditing criteria for the acceptance of radiocarbon dates into the 

Bayesian chronological model. The auditing criteria was adapted from Pettit et al. (2003) 

to fit the specific research question and context of this work. Pettit et al. (2003) emphasise 

the importance of the critical assessment and reliability of radiocarbon dates based on 

clearly defined evaluation criteria. They propose a set of evaluation criteria which consider 

archaeological (e.g. associational, stratigraphic) and chronometric (e.g. pre-treatment and 

measurement) aspects to encourage a more scientific use of 14C dates. According to this 

approach, each sample is evaluated in terms of the criteria outlined below on a point basis, 

beginning from 0 (representing very poor confidence in the criteria of concern) to 4 

(reflecting very high confidence). The summed óscoresô serve as an indicator of the 

reliability of the date and its relevance to the research question. Pettit et al. (2003, 1687) 

point to the arbitrary nature of this process. In this work, in order to ensure a transparent, 

scientific evaluation of each date, each sample (including those that are considered highly 

unreliable according to the evaluation criteria) is initially included in the Bayesian 

chronological model discussed below to assess whether the sample is in fact an outlier in 

the overall model (see 7.5.1.1: Dealing with outliers). In the following part the different 
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evaluation criteria are discussed, adapted from Pettit et al. (2003). All discussion of date 

ranges in the following evaluation criteria use 2ů (i.e. 95% probability), given the greater 

probability that the age of the dated sample falls within this range. 

 

7.4.1 Evaluation criteria 

Chronometry: 

A. Contamination by older/younger carbon and measurement of irrelevant carbon 

fractions  

A sample is considered contaminated if its 14C/12C ratio has been altered since deposition 

other than through radioactive decay. The carbon-to-nitrogen ratio (C/N ratio) may 

indicate potential contamination if for example the ratio shows a very high nitrogen 

content. Contamination might take place during pretreatment or measurement or may 

occur without obvious chemical indicators.  

 

1. Carbon originates from an uncertain chemical fraction, e.g. burnt bone, humic acid, 

or the C/N ratio suggests potential contamination (score: 0).  

2. Amount of carbon measured is too small for C/N evaluation (score: 1). 

3. Carbon originates from a chemically complicated sample material, e.g. rock art 

pigments / or no sufficient data is published on potential contamination of the 

sample but no concerns raised in publication (score: 2). 

4. Carbon originates from collagen from bone, antler or ivory for which pre-treatment 

data are unproblematic (score: 3). 

5. Carbon derives from a specific amino acid known to only grow in bone, or from the 

wood charcoal fraction of an identified charcoal sample (genus) and for which the 

ñold ageò effect can be ruled out (score: 4). 

B. 14C dating of different chemical fractions 

According to Mellars (1992) methodological issues result in relatively older dates on 

charcoal samples than bone samples which are more open to contamination due to the 

chemically more open systems. While this may be a minor issue, Pettit et al. (2003), 1688) 

have factored in the potential problems associated with these different chemical fractions. 

 

1. Measurements were upon samples of the same material and fall outside of a 

chronological sequence (score: 0). 

2. Measurements were upon samples of the same material but no material from other 

dated horizons is available for crosscheck (score: 1). 
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3. Measurements were on samples of the same material, but these fall into a clear 

sequence and are in line with samples of other materials from above and below 

context (score: 2). 

4. Measurements were upon at least a pair of charcoal and one bone/antler/ivory pair 

which were statistically the same age at 2ů (i.e. 95% probability) (score: 3). 

5. Measurements were upon several distinct materials, at least one of which was 

charcoal and one of which was bone/antler/ivory, all featuring a clear association 

and statistically the same age at 2ů (score: 4). 

C. Accuracy  

This criterion takes into account potential issues with samples that date outside of the 

range of the calibration curve. When Pettit et al. (2003) published their paper, IntCal98 

(Stuiver et al. 1998) was internationally accepted as extending calibration records to 

25,000 BP. With the recent advances of IntCal20 (Reimer et al. 2020), the calibration 

curve now extends to 55,000 cal BP with a fully atmospheric record based on tree rings 

to 13,900 cal BP. Due to the advances in the calibration curve since the publication of 

Pettit et al. (2003), the below score has been adjusted to correspond to IntCal20.  

 

Since all dates recorded in the database fall into the range >55,000 cal BP and may 

therefore be calibrated using IntCal20, each date automatically receives a score of 4 

reflecting very high confidence in this aspect of concern.  

D. Sample materials and 14C measurement 

The majority of dated carbon originates from collagen in organic samples or from wood 

carbon in charcoal. However, in some instances, other fractions have been dated, 

potentially because no other suitable fractions were available, resulting in problematic 

dates. On the other hand, marine reservoir effects or old wood samples can lead to an 

overestimation of radiocarbon ages.  

 

1. Marine or riverine sample which has not been corrected for a potential reservoir 

effect or sample is of wood charcoal and clearly not of a small twig or branch which 

has not been identified to genus and for which consequently an óold ageô 

overestimation cannot be eliminated / or, two chemical fractions of the same 

sample have been measured and differ at 2ů / or no sufficient data on sample 

materials and measurements provided (score: 0). 

2. Carbon measured originates from a problematic chemical fraction, e.g. humic 

acids (i.e. the decayed remains of dead plants), carbonates, or carbon measured 
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is exceptionally low, i.e. >0.5 mg or C/N ratio falls out of acceptable range for the 

sample material (score: 1). 

3. Collagen/cellulose yield and/or carbon yield low, e.g. >0.5 mg carbon, but 

otherwise unproblematic (score: 2).  

4. Good yields from collagen/cellulose fractions and no suggestions of pretreatment 

problems (score: 3). 

5. As 3, and sample is statistically the same age as samples of other materials from 

the same stratigraphic horizon (score: 4). 

E. Sample measurement and reporting 

As discussed in section 7.3 there have been several advances in pretreatment and 

measurement techniques over the last 30 years, including the AMS technique. 

Respectable laboratories participate in informal cross testing and the formal International 

Radiocarbon Intercomparison (cf. Scott et al. 2007; 2010). While radiocarbon dates 

measured by laboratories that do not participate in such international intercomparisons 

are not necessarily wrong, it is important to factor in uncertainty in this aspect of concern. 

Moreover, the reliability of measurements is brought into question when sufficient 

laboratory analytical data, such as C/N ratios, is missing in the publication. 

 

As outlined in 7.3 there are several issues with bulked samples. In particular, when the 

contribution of several carbon sources cannot be ruled out the resulting age may be a 

meaningless combination of multiple carbon sources (Pettit et al. 2003, 1689).  

 

1. Sample was created on bulked material and / or measured before 1970 / or sample 

measurement published without pretreatment and measurement methods and no 

comment on satisfactory results by the laboratoryôs assessment criteria / or data 

is provided but failed to produce satisfactory results by laboratoryôs assessment 

criteria (score: 0). 

2. Sample was pretreated and/or measured at a laboratory that does not participate 

in International Radiocarbon Laboratory intercomparisons (score: 1). 

3. Sample is published with data, but some criteria fall outside of the range of 

acceptable criteria (score: 2). 

4. Sample measurement published without detailed pretreatment and measurement 

methods but includes comments on satisfactory results by the laboratoryôs 

assessment criteria (score: 3). 

5. Sample is published with sufficient data on pretreatment, measurement and stable 

isotope data, all of which demonstrate acceptable criteria (score: 4). 
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Interpretation:  

F. Certainty of association of dated sample with human activity 

This criterion builds in uncertainty of a potentially questionable association of dated 

samples with human activity.  

 

1. Low possibility of (poor archaeological background, e.g. item derives from mainly 

palaeontological horizon) (score: 0). 

2. Reasonable possibility (archaeology scattered and/or fragmentary) (score: 1). 

3. Probability (no certain relationship but number of items and spatial patterning 

indicate association) (score: 2). 

4. High probability (direct functional/contextual association) (score: 3). 

5. Full certainty (anthropogenic object or clear anthropogenic association, e.g. cut-

marked bone, hearth) (score: 4). 

G. Relevance of dated sample to specific archaeological research question 

Simply demonstrating that the dated sample represents human activity does not mean 

that this activity is necessarily associated with the cultural tradition of concern. For 

instance, a bone fragment featuring stone tool cut marks deriving from a Federmesser 

horizon could relate to depositional or post-depositional mixing. This criterion builds in 

uncertainty of a potentially questionable association of dated samples with the specific 

cultural tradition of concern. 

 

1. Sample material (or genus if charcoal) is not known / or sample is not associated 

with archaeological find horizon (score: 0). 

2. No existing or published traces of anthropogenic production or modification of 

sample object known (score: 1). 

3. Sample has high association with the specific cultural tradition of concern, was 

recovered from the same horizon/level, but is in itself undiagnostic (score: 2). 

4. High probability of association, was recovered from a clear feature, e.g. hearth, pit 

or very distinct occupation horizon, but is in itself undiagnostic (score: 3). 

5. Sample dated is either culturally diagnostic itself, or features both a high probability 

of association in addition to clear traces of anthropogenic production/modification 

(score: 4). 

H. Quantity and nature of dates for archaeological horizon 

This criterion builds in uncertainty when only one date is available from an archaeological 

horizon since it is impossible to evaluate whether or not this date is correct. It is similarly 
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difficult to determine the reliability of a date if the only dates available are statistically 

distinct at 2ů. 

1. Only a single measurement is available for an archaeological horizon, or is one of 

several that differ statistically at 2ů (score: 0). 

2. The date is one of only 2 dates for an archaeological horizon which are statistically 

the same at 2ů (score: 1). 

3. The date is one of a group >2 dates for an archaeological horizon which are 

statistically the same at 2ů (score: 2). 

4. The date is one of a group >3 dates for an archaeological horizon which are 

statistically the same at 2ů (score: 3). 

5. The date is one of a group >5 dates for an archaeological horizon which are 

statistically the same at 2ů (score: 4). 

I. Sample materials and stratigraphic issues 

This criterion builds in uncertainty regarding the potential stratigraphic mobility of the 

relatively small samples available for dating. This work follows Pettit et al. (2003, 1690) in 

employing a cut off size of 10 cm to evaluate for potential mobility of the sample. 

 

1. Sample is a small fragment which may be stratigraphically mobile, e.g. loose 

fragment of charcoal or individual bone fragment with no spatial indication of its 

stratigraphic integrity / or no specific measurements of dated samples provided 

(score: 0). 

2. Sample has no clear suggestion of its stratigraphic integrity (sample size </>10 

cm) (score: 1). 

3. Sample is <10 cm in maximum dimension with a high probability of stratigraphic 

integrity (score: 2).  

4. Sample is >10 cm in maximum dimension with a high probability of stratigraphic 

integrity / or clearly stratified within an identified feature (score: 3). 

5. Sample is >10 cm in maximum dimension and clearly associated with comparable 

items, e.g. articulated skeleton, discrete organic spread (score: 4). 

7.4.2 Evaluation scores 

If each sample is evaluated by these criteria outlined above and scored accordingly, a 

total evaluation score of 0-36 can be achieved. This work follows Pettitôs et al. (2003, 

1690) suggestion that samples scoring 9 and less can generally be considered as highly 

unreliable whereas samples scoring 27 and above can generally be regarded as reliable. 

Scores ranging from 10-26 should be cautiously accepted and two models should be 

created (Model 1 and Model 2), including and excluding samples that fall into this range 
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in order to assess the reliability and ranges of the dates within the model (see 6.5 and in 

particular 6.5.1.1: Dealing with outliers). 

7.5 Modelling the Palaeolithic-Mesolithic transition 

7.5.1 Defining the model and data 

In this work 49 assemblages were recorded from 37 sites. Of these 37 sites, 36 sites 

produced 378 radiocarbon dates, 164 of which were recorded (the remaining eight sites 

did not contain material which could be dated): 

ǒ 31 dates from eight late Federmesser sites 

ǒ 41 dates from 11 Ahrensburgian sites 

ǒ 27 dates from eight Long Blade sites 

ǒ 272 dates from nine Early Mesolithic sites (for Star Carr only the 9 earliest dates 

were recorded: The site spans 800 years and only the earliest dates are 

considered relevant to address the question of the start of the Early Mesolithic) 

 

A number of modelling approaches were adopted for each measurement dependent on 

the composition and context of the dated material. This work combines the evaluation 

criteria of dated samples adapted from Pettit et al. (2003) with the modelling approaches 

developed by Alex Bayliss, as described in Conneller et al. 2016. Bayliss has extensive 

experience working with Bayesian chronological models and has recently developed the 

chronological models for Star Carr (Bayliss et al. 2018) and Flixton II (Conneller et al. 

2016) which are included in this work. The different modelling approaches for the 

radiocarbon dates included in the model are provided in Appendix 1. The modelling 

approaches are summarised by the following categories: 

 

ǒ Fully modelled: Samples scoring 27 and above in the evaluation criteria outlined 

in section 7.4 and featuring agreement indices of >60 in the model (see 7.3.2.1), 

usually consisting of short-lived material (e.g. bone, antler, twig) that can be clearly 

associated with one of the archaeological traditions discussed in this work. 

ǒ Termini post quos (TPQs): Samples which may include material that could have 

had an age-at-death offset (e.g. unidentified charcoal or wood) are in the model 

as termini post quos (TPQs with scores of 10-26: cautiously included in model if 

agreement indices >60 and overall good fit in the model; TPQs with scores of 27 

and above: included in model if agreement indices >60 overall good fit in the 

model). In addition, samples of peat which may consist of a component of aquatic 
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plant macrofossils that may include hard-water error are included in the model as 

termini post quos. TPQs are highlighted in grey in the figures.  

ǒ TPQs stratigraphic constraint: Samples which are not directly associated with the 

sites, but which underlie them stratigraphically are included as termini post quos 

(TPQs stratigraphic constraint with scores of 10-26: cautiously included in model 

if agreement indices >60 and overall good fit in the model; scores of 27 and above: 

included in model if agreement indices >60 overall good fit in the model). These 

are highlighted in blue in the figures. 

ǒ TAQs stratigraphic constraint: Samples which are not directly associated with the 

sites but which overlie them stratigraphically are included as termini ante quo (TAQ 

stratigraphic constraint with scores of 10-26: cautiously included in model if 

agreement indices >60; scores of 27 and above: included in model if agreement 

indices >60). These are highlighted in blue in the figures. 

ǒ Modelled with caution: Samples scoring between 10-26 in the evaluation criteria 

outlined in section 7.4 are modelled with caution to assess if agreement indices 

>60 and overall good fit in the model.  

ǒ Omitted: Lastly, dates scoring 9 and less were excluded from the model if they do 

not fit well into the model (e.g. agreement indices clearly mark them as outliers 

(<60)) or if they are not clearly associated with the archaeological tradition of 

concern (see 7.5.1.1: Dealing with outliers). 

 

In order to ensure as much objectivity as possible when assessing the radiocarbon dates, 

each date therefore needs to to ñpassò three stages: 

1. Each date receives a score according to the evaluation criteria described in 7.4. 

2. Each date (including those score 9 and less) are then included in Model 1 to 

assess the overall fit of the measurements into the model. 

3. Each date included in Model 2 needs to be clearly associated with the 

archaeological tradition of concern. 

 

The chronological model presented in this chapter has been constructed using OxCal 

v4.4.2 (Bronk Ramsey 2009a) which works with IntCal20 (Reimer et al. 2020). For 

replicate measurements, weighted means were included in the model using the 

R_Combine command in OxCal (cf. Ward and Wilson 1978). For each site that has more 

than three radiocarbon dates a site-based model component was created to prevent the 

model being biased by sites with a larger number of radiocarbon dates, e.g. Bedburg-

Königshoven. These sites are therefore represented by two parameters: the start and end 

of occupation at the side. All ranges have been rounded outwards to the nearest five.  
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The Bayesian Model developed in this chapter is primarily concerned with the relationship 

of the different Final Palaeolithic and Early Mesolithic traditions on a chronological scale. 

The OxCal programme offers two different types of models for dealing with multiple 

phases: 

1. The contiguous model assumes that the phases (i.e. Federmesser, 

Ahrensburgian, Long Blades and Early Mesolithic) are deduced from the 

archaeological record in stratigraphic order. This model also allows the estimation 

of dates of potential transitions from one phase to another. 

2. The overlapping model assumes that different phases are independent and simply 

estimates the start and end date of each phase. 

 

The same data was entered into both models returning very different results: 

1. The contiguous model returned an agreement index of 0 (Amodel=0) since the 

phases all show a degree of overlap (see Appendix 3.1 for the full chronological 

model). 

2. The overlapping model returned an agreement index of 94 (Amodel=94) which 

means the model has a very good overall agreement (see Appendix 3.2 for the full 

chronological model). 

 

It would be tempting to use the varying agreement indices as a tool to determine which 

competing model is more probable (e.g. Riede and Edinborough 2012, 752-753). 

However, as Hamilton and Krus (2017) have pointed out, OxCalôs agreement indices 

should only be used to determine if a model is consistent or inconsistent. Nevertheless, 

given the complete failure of the contiguous model with an index of 0 and the apparent 

overlap of the dates of the different traditions, it can be assumed that the overlapping 

model in this case appears to be the more probable option which produces a high 

agreement index of 94. In the following sections the critical evaluation of radiocarbon 

dates and results of the overlapping model are discussed in detail for each tradition. 

7.5.1.1 Dealing with outliers 

According to Bronk Ramsey (2009b) it is essential to understand the underlying 

mechanisms and issues surrounding outliers in Bayesian chronological models. He 

describes four reasons why radiocarbon dates may not provide the ñrightò result in a 

model: 

ǒ The radiocarbon measurement of a dated sample may not be correct (s) 

ǒ The radiocarbon ratio of the dated sample may be different from that of the 

associated reservoir, e.g. an admixture of carbon from different sources (bulk 

samples) (r)  
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ǒ An entire set of radiocarbon measurements may be biased relative to the 

calibration curve, either because the measurements themselves are biased or 

because the reservoir may not have the expected radiocarbon isotope ratio (d) 

ǒ The dated sample may not relate to the event being dated (t) 

 

In this work outliers are eliminated manually (cf. Bronk Ramsey 2009b, 3-4) after a 

thorough assessment involving the following steps: 

1. Each date receives a score based on the criteria outlined in 7.4.1. If the score is 9 

or less this indicates that the dated sample is very likely unreliable. 

2. Each date, including those scoring 9 and less, are initially included in the model to 

evaluate its reliability in the overall model. Outliers are usually indicated by an 

agreement index of <60 or by a clear position as an outlier on the dating curve. If 

any samples fall under this threshold the dates were marked excluded from the 

model (Bronk Ramsey 2009b). 

7.5.1.2 Overview of Oxcal CQL Command Listing used in the model 

 

In this part the main CQL commands are listed that were used to construct the model: 

 

After: Calculates the probability of any given year following an event. Used to include 

TPQs in the model. 

 

Before: Calculates the probability of any given year preceding an event. Used to include 

TAQs in the model. 

 

Boundary: Used to estimate the start and end boundaries of periods using a model of 

uniform distribution. It can be used to estimate the boundary between phases. 

 

Outlier: Removes a dated sample from consideration in the model. 

 

R_Date: Used for radiocarbon dates to be calibrated. 

 

R_Combine: Used to combine radiocarbon dates before calibration. A chi squared test is 

performed (cf. Ward and Wilson 1978). 

 

Phase: Used to group events between which there are no known relationships but which 

might share some relationship. For example, a site with several radiocarbon dates but no 

simple dated events (including TAQs and TPQs), would be included as a Phase. 
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Sequence: Used to indicate that one event precedes another in the resultant probability 

distributions. A sequence can contain phases and simple dated events, including TAQs 

and TPQs. 

7.5.1.3 Defining Model 1 and Model 2 

To assess the reliability of the different dates, two models were constructed in this work: 

Model 1: includes all dated samples, including those scoring below 9. Model 1 is included 

to demonstrate that those dates scoring below 9 are indeed outliers/can be deemed 

unreliable. Model 1 also provides the opportunity to assess the reliability of those samples 

scoring between 10-26 which have been modelled with caution. 

Model 2: includes all dated samples scoring 27 and above and those scoring above 20 

that fit well into Model 1, i.e. are not clear outliers. 

 

Model 1 achieved an overall agreement index of 53 indicating an overall poor agreement 

since all dated samples were included in the model, inclusive of those that scored low 

scores in the evaluation criteria (7.4; see Appendix 4). 

 

Model 2 achieved an overall agreement index of 94 indicating a very good agreement of 

the dated samples included in the model.  

 

The following part will discuss the reliability of each dated sample in Model 1 and 2 in 

relation to the different archaeological traditions discussed in this work. The boundary 

estimate of the start and end date of each tradition is then presented based on Model 2. 

7.5.2 Late Federmesser 

The model for late Federmesser sites is shown in Figure 7.2. In sum 31 dates were 

recorded from eight Federmesser sites (Appendix 2). However, after a rigorous 

assessment of the dates according to the evaluation criteria outlined above and an 

evaluation of the dates in Model 1 (Appendix 4) only seven dates from six sites were 

included in Model 2 (Figure 7.2).  

 

The site Rissen 14/14a (Hamburg, Germany) provides three radiocarbon dates which 

received low scores in the evaluation criteria: Y-157-B (burnt wood, species unidentified) 

(score: 8) Y-157-A (unidentified charcoal) (score: 6) and H-75/68 (score: 8). The dates 

were measured in the 1950s and both carry large standard deviations (Schwabedissen 

1958). Moreover, the date ranges differ quite considerably considering they are meant to 

derive from the same find layer. Both dates received high agreement indices (A: 100) in 
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Model 1. However, due to the uncertain association of the dates and the large standard 

deviations, the dates were excluded from Model 2. 

 

Milheeze (North Brabant, Netherlands) represents a very large Federmesser settlement 

with >35 concentrations which was repeatedly visited. Four dates are available for the site 

of which only one is considered cautiously reliable: GrA-23908 (Calcined mammal bone) 

(score: 12). The remaining dates GrA-16508 (Unidentified charcoal from hearth) (score: 

4), GrA-2314 (Unidentified charcoal from Usselo find layer) (score: 6) and GrA-16509 

(Gyttja just below artefacts) (score: 4) were omitted from Model 2 despite relatively high 

agreement indices in Model 1 (GrA-16508: A: 92; GrA-16509: A: 96; GrA-23104: A: 101). 

The excavators clearly state that the association between the samples and the site is 

uncertain (Lauwerier and Deeben 2012). On the other hand, GrA-23908 features a clear 

association with the site, achieved a score of 12 in the evaluation criteria and an 

agreement index of 100 in Model 1. It was therefore included in Model 2. 

 

Rekem (Limburg, Belgium) represents a large Federmesser site which has been 

interpreted as a short-term residential settlement (De Bie and Caspar 2000). The following 

dates were included in Model 1 but excluded from Model 2 due to the uncertain 

association with the site: OxA-942 (score: 20); OxA-945 (score: 6); OxA-943 (score: 6); 

OxA-944 (score: 6); OxA-1375 (score: 6). Only OxA-942 (score: 20) (Resin attached to a 

Tjonger flint point from the find layer) is considered cautiously reliable and was included 

in Model 2. 

 

Two dates are available for the Federmesser site Saleux, Locus 234 (Somme, France) 

which have cautiously been included in the model: GrA-15945 (Lyon-1141) (score: 22) 

was performed on an aurochs femur from the find layer while GrA-15946 (Lyon-1142) 

(score: 22) was carried out on aurochs bone from the find layer (Coudret and Fagnart 

2004). Model 1 shows that both dates fit well with the overall model (A: 100). Both dates 

were therefore included in Model 2. 

 

The Federmesser site of Niederbieber (Rhineland-Palatinate, Germany) yielded the 

largest FMG assemblage in the Central Rhineland from almost 20 concentrations which 

have been interpreted as reflecting multiple short visits (Gehlhausen 2011; Grimm 2019). 

Eight radiocarbon dates are available for the site of which only one can be considered 

cautiously reliable: OxA-2066 (score: 20) which was performed on elk bone from the find 

layer. The following dates were included in Model 1 but excluded from Model 2 due to the 

uncertain association with the site: GrA-16622 (methodological problems associated with 

the dating of calcined bone) (score: 6); OxA-1135 (uncertain association) (score: 6); OxA-
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1132 (cervus elaphus bone, uncertain association) (score: 6), OxA-1136 (cervus elaphus 

bone, uncertain association) (score: 6), OxA-2067 (cervus elaphus bone, uncertain 

association) (score: 6), OxA-1133 (alces alces bone, uncertain association) (score: 6), 

OxA-1134 (Equus tooth, uncertain association) (score: 6). Despite the high agreement 

indices of between 99-101 in Model 1, the excavators clearly state that the dates feature 

an uncertain association with the assemblage. This is confirmed with the post-LSE dates 

achieved on the samples, given that the clear stratigraphic layers of the site reveal an 

occupation before the LSE (Baales 2002). 

 

The site of Wierden Enterse Akkers (Overijssel, Netherlands) has yielded six radiocarbon 

dates of which only one can be considered cautiously reliable: GrA-25906 (score: 17) 

which was dated on charcoal of the Pinus species (Deeben et al. 2006). Due to the 

relatively high score, the clear association with the assemblage and the good fit into the 

overall Model 1, this date was included into Model 2. The remaining dates have been 

omitted from Model 2 due to the uncertain associations noted by the excavators (Deeben 

et al. 2006) and the low scores in the evaluation criteria: GrA-23973 (calcined bone) 

(score: 4); GrA-24847 (calcined bone) (score: 6); GrA-24580 (charcoal Pinus sp.) (score: 

6); GrA-23937 (charcoal Pinus sp.) (score: 6); GrA-23987 (calcined bone, pisces) (score: 

4). 

 

The large Federmesser site Bad Breisig (Rhineland-Palatinate, Germany) has produced 

three radiocarbon dates one of which was cautiously included in Model 2: GrA-17493 

(charcoal Pinus sp. from hearth) (score: 23) (Baales et al. 2001). The other two dates 

were excluded from Model 2 due to the low scores in the evaluation criteria and unclear 

association noted by the excavators (Baales et al. 2001): GrA-17642 (unidentified 

charcoal, deciduous wood: uncertain association) (score: 4); GrA-17716 (calcined bone) 

(score: 5). 

 

As discussed above, seven dates were considered reliable from Federmesser sites and 

were included in Model 2 to estimate the end date of Late Federmesser sites in 

northwestern Europe. The start of Late Federmesser sites has been arbitrarily defined in 

this work due to the temporal scope of the thesis which only includes sites dating within 

11,000-9000 cal BC. The distribution ñStart Late Federmesserò is therefore not 

archaeologically meaningful and is not further discussed in this chapter. The relevant 

aspect to evaluate the relationship of Late Federmesser sites with other Final Palaeolithic 

traditions discussed in this work is the distribution ñEnd Late Federmesserò: This model 

suggests that Late Federmesser sites disappeared in 11,125-10,620 cal BC (95% 

probability; end Federmesser; Figure 7.2), probably in 11,090-10,720 BC (68% 
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probability). The different sites show a good overall agreement in the model (A). One 

exception is the German site Bad Breisig which shows a relatively poor agreement (A=56). 

This site represents one of the latest dated Federmesser sites in Europe with a human 

occupation after the LSE. It therefore reflects a unique chronological position in the 

Federmesser tradition and since it achieved a relatively high score in terms of its reliability 

and does not significantly fall out of the range of Model 1 it was included in Model 2. 

 

Figure 7.2. Probability distributions of radiocarbon dates associated with late 

Federmesser sites in northwestern Europe. Each distribution reflects the relative 

probability that an event occurs at a specific time. For each date two distributions have 
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been plotted: unmodelled radiocarbon calibration has been plotted in outline and the 

chronological model has been plotted as a solid distribution. Distributions that do not 

relate to specific samples are associated with aspects of the model: For example, the 

distribution ñBoundary End Late Federmesserò is the estimated end date of the 

Federmesser tradition. Individual agreement indices are shown behind each date (A). 

Ranges (95% probability and 68% probability) are shown below the distributions. 

7.5.3 Ahrensburgian 

The model for Ahrensburgian sites is shown in Figure 7.3. In sum 41 dates are available 

from 11 sites which have been included in Model 1. Of these 41 dates, only 11 dates from 

five sites are considered to be reliable after passing the three-stage assessment process 

(7.5.1.3) and therefore included in Model 2. 

 

Geldrop Mie Peels 1985 (North Brabant, Netherlands) represents one of at least 10 

excavated Ahrensburgian sites in this region. Four of these sites have yielded radiocarbon 

dates, including Geldrop I (Lanting and van der Plicht 1996), Geldrop 3-1 (Deeben et al. 

2000), Geldrop 3-2 Oost (Deeben et al. 2000) and Geldrop Mie Peels 1985 (Deeben et 

al. 2000). Two dates from Geldrop I received low scores due to an uncertain association 

of the samples with the site: GrN-1059 (unidentified charcoal, potential admixture from 

Usselo soil) (score: 4) and GrA-15177 (calcined bone, uncertain association) (score: 4). 

Due to the unclear context of the samples the dates were excluded from Model 2. Geldrop 

3-1 and Geldrop 3-2 Oost have both yielded one measurement: GrA-15181 (calcined 

bone) (score: 6) and GrA-15182 (calcined bone) (score: 6). Despite achieving relatively 

high agreement indices in Model 1 (A: 100-101), the dates were omitted from Model 2 

since no information of specific pretreatment or measurement were provided hence 

making it difficult to assess the overall reliability of the dates. 

 

Two radiocarbon dates are available for Geldrop Mie Peels 1985: OxA-2563 (score: 22) 

and GrN-16507 (score: 22) (both performed on charcoal Pinus sp. associated with the 

find layer). The site has been interpreted as having been occupied on at least two separate 

occasions which is reflected in the radiocarbon dates which do not overlap (Deeben and 

Schreuers 2012). The first phase (OxA-2563) dates to the early Younger Dryas whereas 

the second phase (GrN-16507) dates to the end of the Younger Dryas. Accordingly, the 

site has been split into two separate phases of occupation in the model. Both dates 

achieved high scores in the evaluation criteria, high agreement indices in Model 1 (A: 100) 

and are associated with the find horizon. Therefore, both dates are included in Model 2. 
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The site Alt Duvenstedt LA 12 (Schleswig-Holstein, Germany) represents an early 

Ahrensburgian site dated to the Late Allerød/Early Younger Dryas transition. The site has 

yielded two radiocarbon dates: AAR-2245 (score: 11) and AAR-2245-2 (score: 11) which 

were both performed on charcoal from the find layer (Kaiser and Klausen 2005). Since 

both measurements received a high agreement index in Model 1 (A: 101-107), are clearly 

associated with the site and received scores above 9 in the evaluation criteria, the dates 

were included in Model 2. 

 

The cave site Remouchamps (Liège, Belgium) has provided four radiocarbon dates which 

all received relatively high scores in the evaluation criteria: OxA-4191 (reindeer bone with 

cut marks) (score: 22); Lv-535 (reindeer bone fragments) (score:  20); OxA-4190 (wood 

grouse with cut marks) (score: 24) and OxA-3634 (reindeer bone with cut marks) (score: 

24). Since it is not clear whether the site has been occupied repeatedly or during a single 

season, the occupation has been modelled as a continuous phase of activity (Baales 

1996, 200-201). All four dates achieved mid-high scores in the evaluation criteria, high 

agreement indices in Model 1 (between 92-107) and are clearly associated with the site, 

including three of the four samples featuring cut marks indicating an association of the 

dates samples with human activity. The four measurements from Remouchamps were 

therefore included in Model 2. 

 

The cave site Kartstein (North Rhine-Westphalia, Germany) has yielded nine radiocarbon 

dates of which only one achieved a good score in the evaluation criteria: OxA-9031 on 

reindeer bone (score: 22) (Bronk Ramsey et al. 2002). The remaining eight dates were 

achieved on bulk bone samples (reindeer) and achieved low scores: KN-4023 (score: 8); 

KN-4254A (score: 8); KN-4252 (score: 8); OxA-9032 (score: 9); KN-4254B (score: 8); KN-

4254C (score: 8); KN-4072 (score: 6); KN-4073 (score: 6) (Baales 1996; 2004). According 

to Baales, Jöris and Weninger (in Bronk Ramsey et al. 2002) samples KN-4072 and KN-

4073 are thought to be contaminated. All nine dates were included in Model 1 to assess 

their reliability in relation to the overall model. When taking into account the evaluation 

scores and general context of the measurements as well as Baales and colleaguesô 

comment on the samples in Bronk Ramsey et al. (2002), OxA-9031 emerges as the only 

reliable date of the site which is included in Model 2. 

 

The nearby cave site Hohler Stein (North Rhine-Westphalia, Germany) has produced two 

radiocarbon dates which both scored mid-high scores in the evaluation criteria: 

MAMS11804 and MAMS11805 were both performed on reindeer bone from the find 

horizon (score: 21) (Baales 2013). They also fit well into Model 1, both achieving an 

agreement index of A: 100, and were therefore included in Model 2. 
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A total of 16 dates are available from the eponymous site Stellmoor in the Ahrensburgian 

Tunnel Valley (Schleswig-Holstein, Germany). The site was excavated between 1934-

1936 with no detailed records of the vertical and horizontal distribution of artefacts (Rust 

1943). All dated material derives from the 1930s excavations which means the context of 

the artefacts is questionable and the dates should therefore be treated with caution. 

Moreover, Baales, Jöris and Weninger (in Bronk Ramsey et al. 2002) call into question 

the chemical integrity of the dates for Stellmoor. The majority of dates were achieved on 

bulk bone and antler samples in the early 1980s with no clear association with the 

occupation (cf. Fischer and Tauber 1986) (Appendix 1). Despite the high agreement 

indices in Model 1 (A: 100), due the unclear context of the dates and uncertain history of 

contamination, all dates from Stellmoor were excluded from Model 2. 

 

Zonhoven-Molenheide (Limburg, Belgium) has produced one radiocarbon date (UtC-

3720) which achieved a low score (score: 6). The date was achieved on scattered 

charcoal which was found near the find layer (Vermeersch 2011, 271). Despite the high 

agreement index in Model 1 (A:102), due to the unclear association of this sample the 

date was omitted from Model 2. 

 

Zwolle-ODE (Overijssel, Netherlands) has produced two radiocarbon dates which 

achieved low scores: GrA-36013 (score: 6) on a fragment of burnt deer bone from the find 

layer and GrA50516 (score: 5) on a fragment of pine charcoal with no clear association 

(Niekus et al. 2019, 6). GrA-36013 achieved a high agreement index of A:100 in Model 1 

while GrA50516 scored a low agreement index of A:63. Due to the unclear association of 

the samples the dates were omitted from Model 2. 

 

Model 2 presented here suggests that Ahrensburgian sites first appeared in 11,385-

10,775 cal BC (95% probability; Start Ahrensburgian; Figure 7.3), probably in 11,045-

10,805 cal BC (68% probability). It suggests that Ahrensburgian sites probably 

disappeared around 9955-9230 cal BC (95% probability; End Ahrensburgian; Figure 7.3), 

probably in 9885-9580 cal BC (68% probability). 
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Figure 7.3. Probability distributions of radiocarbon dates associated with Ahrensburgian 

sites in northwestern Europe. The format is identical to Figure 7.2. 
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7.5.4 Long Blades 

The model for Long Blade sites is shown in Figure 7.4. In sum 27 dates are available from 

eight sites which were included in the model. However, after a rigorous evaluation of the 

dates and an assessment of the dates in Model 1 only 14 dates from five sites were 

included in Model 2.  

 

The small site of Melbeck-Friedhof 3/3A (Lower Saxony, Germany) was originally 

interpreted as an Ahrensburgian site (Richter 1992). Weber et al. (2011, 292) have 

recently re-analysed the assemblage and have associated the assemblage with the Long 

Blade technology (see Chapter 10 for a detailed discussion of the Long Blade technology). 

The site provides one radiocarbon date (Hv-17306 on unidentified charcoal) (score: 14) 

which was excluded from Model 2 due to the uncertain association, the lack of 

identification to species and the low agreement index in Model 1 (A:41). 

 

Three Ways Wharf, Scatter A (Uxbridge, England) represents a brief occupation of a Long 

Blade site with three radiocarbon dates available: OxA-1778 (score: 22) and OxA-1902 

(score: 22) were both performed on horse teeth while OxA-18702 (score: 22) is a 

Replicate of OxA-1902. OxA-1902 and OxA-18702 were included in the model using the 

R_Combine command, achieving high agreement indices in Model 1 (A: 101) and were 

hence included in Model 2. OxA-1778 also achieved a high agreement index of A:106 and 

was included in Model 2. 

 

Flixton II (North Yorkshire, England) has yielded nine radiocarbon dates: Q-66 (score: 17), 

organic mud containing horse bone scatter which shows evidence of human modification 

and probably contains aquatics, OxA-X-2395-14 (score: 31), left astragalus of a horse 

(XB23) from scatter of horse bones showing evidence of human modification, OxA-6328 

(score: 31), Replicate of OxA-X-2395-14, OxA-6319 (score: 31), 1st phalanx from horse 

bone scatter showing evidence of human modification, OxA-6318 (score: 31), 1st phalanx 

from horse bone scatter showing evidence of human modification, CAR-1016 (score: 17), 

bulk peat (possibly containing aquatics) from around horse astragalus (Finds no. 2711) 

from test pit AE excavated in 1986, OxA-27207 (score: 19), waterlogged willow twig from 

peat [1010] containing horse bones, OxA-x-2495-12 (score: 15), waterlogged willow twig 

from peat overlying sand and gravel lens that seals archaeological deposits and OxA-

6329 (score: 9), fragment of horse bone from horse bone scatter showing evidence of 

human modification but featuring an inaccurate result according to Marom et al. 2013. The 

following dates were fully modelled in Model 2 due to the clear context and high agreement 

indices in Model 1: OxA-X-2395-14, OxA-6328, OxA-6319, OxA-6318 and OxA-27207. 
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Furthermore, Q-66 and CAR-1016 were modelled with caution as TPQs due to the 

aquatics while OxA-x-2495-12 was included as a TAQ since it overlays the archaeological 

deposit. Finally, OxA-6329 was omitted from Model 2 due to the inaccurate result as 

recorded by Marom et al. 2013. 

 

The Long Blade site of Belloy-sur-Somme (Somme, France) has yielded four radiocarbon 

dates: OxA-724, OxA-722, OxA-723 and OxA-462 which were performed on horse teeth 

associated with the Long Blade faunal and lithic scatter all achieved a score of 16 in the 

evaluation criteria. The dates scored relatively high agreement indices in Model 1 of 

A:101-105 but were excluded from Model 2 due to the debated context of the samples 

(Fagnart 1991). 

 

Dormagen-Nievenheim (North Rhine-Westphalia, Germany) has provided one 

radiocarbon date on charcoal (Betula sp.) which was found in association with the Final 

Palaeolithic find layer (KIA51665). The measurement achieved a score of 19 in the 

evaluation criteria and a high agreement index in Model 1 (A: 100). It was therefore 

included as a TPQ in Model 2 due to the potential age-at-death offset (Street et al. 2019). 

 

A potential Long Blade site was recently excavated at Kingsmead Quarry (Berkshire, 

England) yielding three radiocarbon dates: SUERC-57714 (score: 13), performed on a 

horse tooth associated with the lithic assemblage which was included in Model 2 (Barclay 

et al. 2017). The remaining dates lack a clear association with the assemblage: SUERC-

62321 (on aurochs bone from adjacent channel deposits) (score: 6) and UBA-34734 

(Carex sp., seeds from the base of the peat within the channel) (score: 6). 

 

Seamer L has yielded two radiocarbon dates: OxA-19511 on a fragment of horse bone 

which is potentially from the long blade flint scatter and BM-2350 on a right mandibular 

horse ramus which is potentially from long blade flint scatter. Both dates scored relatively 

low scores: OxA-19511 (score: 9) and BM-2350 (score: 8) and they carry a large standard 

deviation. According to Conneller et al. (2016) humic acid contamination might be an issue 

for some Final Palaeolithic finds from around lake Flixton. Similarly, according to 

Conneller et al. (2016) for BM-2350 (score: 8) one needs to be cautious with this date due 

to anomalous results produced by ultrafiltration at Flixton. The two dates were therefore 

omitted from Model 2. 

 

For the Long Blade site Alizay, Locus 28704 (Eure, France) four dates are available: Beta-

333638 (aurochs bone) (score: 19), Beta-333640 (reindeer antler) (score: 19), Beta-

317897 (aurochs bone) (score: 19) and Beta-322721 (aurochs bone) (score: 19) (Bemilli 
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et al. 2014). According to the excavators this is a potentially mixed site spanning several 

centuries with no clear stratigraphic record (Bemilli et al. 2014). The four dates were 

therefore omitted from Model 2. 

 

The model suggests that Long Blades first appeared in 10,940-9465 cal BC (95% 

probability; Start Long Blades; Figure 7.4), probably in 10,390-9600 cal BC (68% 

probability). It proposes that Long Blades disappeared in 9645-8460 cal BC (95% 

probability; Start Long Blades; Figure 7.4), probably in 9440-9030 cal BC (68% 

probability). There is a large range of this estimate because of the small number of sites 

with available dates. 
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Figure 7.4. Probability distributions of radiocarbon dates associated with Long Blade sites 

in northwestern Europe. The format is identical to Figure 7.2. (grey: TPQ possible old-

wood effect or hard-water error; blue: TPQ/TAQ stratigraphic constraint) 

7.5.5 Early Mesolithic 

The model for Early Mesolithic sites is shown in Figure 7.5. In sum 272 dates from nine 

sites are available. Overall, 61 were recorded as this thesis only focuses on the 9 early 

dates from Star Carr. After the three-stage assessment of the dated samples 59 dates 

from eight sites were included in Model 2.  
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Bedburg-Königshoven (North Rhine-Westphalia, Germany) represents the earliest dated 

Mesolithic assemblage in northwestern Europe. Initially eight radiocarbon dates were 

available for the site: KN-3996 (unidentified wood: included in the model as a TPQ) (score: 

16), KN-4136 (aurochs bone) (score: 27), KN-3997 (unidentified wood: included in the 

model as a TPQ) (score: 16), KN-3999 (unidentified wood: included in the model as a 

TPQ) (score: 16), KN-4001 (peat from find layer: included in the model as a TPQ) (score: 

16), KN-3998 (unidentified wood: included in the model as a TPQ) (score: 16). KN-3883A 

(score: 6), preliminary peat sample with an uncertain association and KN-3883B (score: 

6) and preliminary peat sample with an uncertain association were excluded from Model 

2 due to the lack of context (Street et al. 2019).  

 

Recently, nine further dates from this site have been performed on aurochs bone: COL 

2671.2.1, COL 2673.1.1, COL 2948.1.1, COL 2675.1.1, COL 2680.2.1, COL 2672.1.1, 

KN-4136, COL 2674.1.1 and COL 2669.2.1 (all scoring 27) (Pers. comm. Dr B. Gehlen / 

Dr. M Street). The excavated area of the site represents only the peripheral zone of a 

much larger site which was destroyed by mining activities before any further investigations 

could take place (Street 1989). Since it is not clear whether the site has been occupied 

repeatedly or during a single season, the occupation has been modelled as a continuous 

phase of activity. Interestingly, COL 2671.2.1 achieved a relatively low agreement index 

(A:66) in Model 1. However, due to the clear association of the sample with the 

archaeological remains and the high evaluation score of 27, the date was included in 

Model 2.  

 

For the Early Mesolithic find complex of the multi-period site Warluis (Oise, France) three 

radiocarbon dates are available, two of which have been included in the model: Erl-10719 

(score:19) (Herbivore bone), Erl-10718 (score: 19) (Bovid bone). Erl-10715 (score: 17) 

(unidentified bone) was omitted from the model due to the lack of context. 

 

The aurochs find at the Early Mesolithic sites of Mönchengladbach-Geneicken (North 

Rhine-Westphalia, Germany) represents the most complete archaeological skeleton of an 

aurochs in Germany (with almost 80% of the entire skeleton represented). The site has 

yielded seven radiocarbon dates, three of which have been fully modelled: COL 2681 

(aurochs bone) (score: 21), COL 2681.2.1 (aurochs bone) (score: 21) and COL 2616 

(score: 16) (plant remains associated with two microliths). The remaining dates were 

included as TPQs due to the potential age-at-death offset: COL 3201.1.1, COL 3098.1.1, 

COL 2882.1.1 and COL 2886.1.1 (unidentified charcoal from the find layer) (Street et al. 

2019). 
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The Early Mesolithic kill site Potsdam-Schlaatz (Brandenburg, Germany) has provided 

five radiocarbon dates: KIA5665 (score: 30), partially articulated skeleton of aurochs with 

cut marks from the find horizon, KIA-9562 (score: 21), aurochs bone from the find horizon, 

KIA-9563 (score: 21), wild boar bone from the find horizon, KIA9565 (score: 21), horse 

bone from the find horizon, and KIA9564 (score: 21), red deer bone from the find horizon 

(Benecke et al. 2002). All five dates achieved high scores in Model 1 (A:100-103) and 

were included in Model 2. 

 

The recently dated Early Mesolithic site Werl-Büderich (North Rhine-Westphalia, 

Germany) has yielded one radiocarbon date which was included in the model as a TPQ 

due to the potential age-at-death offset: MAMS 15941 (score: 18), performed on 

unidentified charcoal from a deciduous tree from a potential hearth found in the find layer 

(Heinen 2013b; Zander 2016a). It achieved a high agreement index of A:100 in Model 1. 

 

For the Early Mesolithic site of Friesack 27a (Brandenburg, Germany) 13 radiocarbon 

dates are available six of which were fully modelled: KIA-46296 (horse bone) (score: 20), 

KIA-46297 (aurochs bone) (score: 20), KIA-49733 (beaver bone) (score: 20), KIA-46298 

(wild boar bone) (score: 20), KIA-49734 (roe deer bone) (score: 20), KIA-49735 (roe deer 

bone) (score: 20). The following dates were omitted from Model 2 due to the unclear 

association and low agreement indices in Model 1: Bln-3215, performed on peat (score: 

7), KN-5846 on unidentified bark (score: 7), KN-5848 (charcoal, Pinus sylvestris, unclear 

association) (score: 7), KN-5843 (charcoal, Salix sp., unclear association) (score: 7), KN-

5844 (charcoal, Pinus sylvestris, unclear association) (score: 7), KN-5845(?) (charcoal, 

Pinus sylvestris, unclear association) (score: 7) and KN-5845 (wood, Pinus sylvestris, 

unclear association) (score: 7) (Groß 2017).  

 

Furthermore, the four available dates for the early Mesolithic find complex of the nearby 

multi-period site Friesack 4 (Brandenburg, Germany) were included as TPQs in Model 2 

as they scored high agreement indices (A:101-102) in Model 1: Bln-3026 (score: 13), Bln-

3020 (score: 14), Bln-3019 (score: 14), Bln-3001 (score: 13) (unidentified charcoal from 

find layer) (Gramsch 2000).  

 

The recently published detailed programme of radiocarbon dating and Bayesian 

chronological modelling for human activity at the Early Mesolithic site at Star Carr (North 

Yorkshire, England) makes this site the most comprehensively dated Mesolithic site in 

Europe with 223 available dates (Bayliss et al. 2018). Star Carr was intermittently 

occupied for around 800 years with the excavated material representing the remains of 
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various generations. Since this thesis focuses on  the start date of Early Mesolithic 

traditions only a few key dates of early human activity at Star Carr have been included in 

the model: 110553 is the combined date of two measurements on a worked timber that 

pre-dates the main period of human activity at Star Carr (therefore providing a TPQ 

constraint), OxA-3349 is the start of burning 1 (included as a TPQ), six dates have been 

included from the detrital wood scatter which dates to the early phases of human 

occupation (cf. Blockley et al. 2018, fig. 3). The full chronological model for Star Carr is 

reported in Bayliss et al. 2018 and Milner et al. 2018 (Appendices 17.1 and 17.2).  

 

Hohen Viecheln (Mecklenburg-Vorpommern, Germany) has yielded two radiocarbon 

dates: RICH-22176 on an identified fragment of bone from the find layer (Cervus elaphus) 

and KIA-51074 on one of the antler headdresses from the find layer. Both dates scored 

high agreement indices (A: 100) in Model 1 and were included in Model 2. 

 

Model 2 suggests that Early Mesolithic sites first appeared in 9985-9570 cal BC (95% 

probability; Start Early Mesolithic; Figure 7.5), probably in 9850-9650 cal BC (68% 

probability). This is a rather early boundary start date for the Mesolithic but can be 

explained by the early dates from Bedburg-Königshoven (DE) and Warluis (FR) which will 

be discussed in more detail in section 7.6. The end of Early Mesolithic sites has been 

arbitrarily defined in this work due to the temporal scope which only includes sites dating 

within 11,000-9000 cal BC. The distribution ñEnd Early Mesolithicò is therefore not 

archaeologically meaningful and is not further discussed in this chapter. Similarly, the 

distribution ñEnd Star Carrò has been defined arbitrarily since the model only includes the 

early phase of human occupation at the site. 
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Figure 7.5. Probability distributions of radiocarbon dates associated with Early Mesolithic 

sites in northwestern Europe. The format is identical to Figure 7.2. (grey: TPQ possible 

old-wood effect or hard-water error) 
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7.6 Discussion  

Based on the estimated start and end date of the different traditions in the model 

presented in this chapter the traditions can be related to the available climate data (Figure 

7.6 and Figure 7.7). 

 

 

Figure 7.6. Combined Boundary start and end dates of the different traditions. 

7.6.1 Allerød/Younger Dryas Boundary 

As discussed in Chapter 5, from around 10,800 cal BC a distinct cold phase (Younger 

Dryas) resulted in a rapid decrease in temperatures of 15°C and the return of subarctic 

tundra throughout much of north-western Europe. Interestingly, the model reveals a 

correlation between the end of the Federmesser tradition in northwestern Europe and the 

end of the warmer climate phase of the Allerød Interstadial. On the other hand, the onset 

of the Ahrensburgian seems to be around the time of the beginning of the Younger Dryas 

which fits well with the abundance of cold-adapted species found at these sites (see 

Chapter 5; cf. Baales 1996; Rust 1943).  

7.6.2 Younger Dryas/Early Preboreal Boundary 

Towards the end of the Younger Dryas the Long Blade industry (LBI) appears alongside 

the Ahrensburgian in the study region. The LBI has been referred to as a western 

extension of the Ahrensburgian territory (Chapter 3; cf. Barton 1998; Fagnart 2009) and 

the clear overlap of the traditions shown in the model would potentially support this 

hypothesis which will be explored in more detail in the following chapters. The 

Ahrensburgian tradition seems to disappear in the discussed region in the early Preboreal 

(at around 9885-9580 cal BC (68% probability) while the LBI extends further into the 

Preboreal to approximately 9440-9030 cal BC (68% probability). While the majority of 

Long Blade sites seem to fall across the Pleistocene-Holocene transition around 9650 cal 

BC, the sites of Flixton II and Kingsmead Quarry (GB) yielded later dates into the 

Preboreal (cf. Figure 7.4).  
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The model presented in this chapter has revealed an earlier start date for Early Mesolithic 

assemblages between 9850-9650 cal BC (68% probability) than previously assumed with 

the Mesolithic generally thought to start with the Holocene. This early onset of Mesolithic 

traditions can be observed at Bedburg-Königshoven and Werl-Büderich in western 

Germany and Warluis in northern France which all show high agreement indices in Model 

2. While the single date from Werl-Büderich on an unidentified fragment of charcoal is not 

particularly convincing, the recent comprehensive dating programme on aurochs bone 

from Bedburg-Königshoven appears to confirm an early start of Mesolithic traditions in 

this region. Interestingly, Mesolithic sites in more northern regions, including northern 

Germany and Britain, only appear from around 9300 cal BC after the Preboreal Oscillation 

which will be discussed in the following chapters. 

 

 

 

Figure 7.7. Diagram showing how the different traditions overlap and relate to the different 

climate phases. Dates are based on the estimated Boundary Start and End dates provided 

by the model discussed in this chapter. The dotted lines represent probability estimates 

(68% probability). See Appendix 3: CQL2 code defining the overlapping chronological 

model.  
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7.7 Summary 

This critical review of the radiocarbon dates available for the different sites discussed in 

this work has provided new insights into the Final Palaeolithic and Early Mesolithic 

chronology in northwestern Europe. 

 

All recorded radiocarbon dates underwent a thorough critical evaluation subdividing them 

into five different categories, depending on their material, context and taphonomy. For 

Star Carr only the dates of the early phase of human occupation were taken into account. 

Of the 164 Final Palaeolithic and Early Mesolithic dates (excluding the dates from Star 

Carr) which are regularly taken into account without any critical reflection, only 91 were 

included in the model. There are significant differences in the quality of radiocarbon dates 

from Final Palaeolithic and Early Mesolithic sites: 7 of the 31 available Late Federmesser 

dates, 11 of the 41 available Ahrensburgian dates, 14 of the 27 Long Blade dates were 

considered reliable and included in the model, this compares with 59 of the 61 recorded 

dates from Early Mesolithic assemblages with Star Carr yielding a further 214 radiocarbon 

dates which were not recorded as they fall beyond the timeframe of this thesis. 

 

Two competing models were constructed and discussed in this chapter: The contiguous 

model returned an agreement index of 0 whereas the overlapping model produced an 

agreement index of 94 demonstrating that the chronological model and data are 

consistent. While the agreement indices should not be used to determine the probability 

of competing models, the stark difference in the model outcomes does suggest that the 

different Final Palaeolithic and Early Mesolithic traditions cannot be seen as a simple 

developmental sequence (see Chapter 3). Importantly, they show significant overlap, 

especially towards the end of the Younger Dryas and the onset of the early Preboreal. 

What remains unclear, however, is how the different traditions relate to each other, 

especially in terms of lifeways. A detailed comparison of the traditions will therefore be 

addressed in the following chapter taking into account the whole assemblage approach 

outlined in Chapter 4. 
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Chapter 8: Late Federmesser assemblages 

8.1 Introducing the sites 

In sum 12 late Federmesser assemblages were recorded in the database (Figure 8.1). 

Table 8.1 provides background data on the recorded late Federmesser sites. The 

following section gives a brief introduction to the research history of each site. 

 

Figure 8.1. Map of the study area showing the approximate coastline during the 

Pleistocene-Holocene transition with the location of the recorded late Federmesser sites 

with organic remains. 1: Rissen 14a (DE); 2: Milheeze (NL); 3: Rekem (BE); 4: Saleux (FR); 

5: Niederbieber (DE); 6: Bad Breisig (DE); 7: Wierden Enterse-Akkers (NL); 8: Klein 

Nordende (DE); 9: Mönchengladbach-Geneicken (DE) (the Early Mesolithic site of 

Mönchengladbach-Geneicken is located in close proximity); 10: Belloy-sur-Somme (FR) 

(also a Long Blade site). Map created using ArcGIS.Pro.2.8, after: compiled by Grimm 2009 

after Björck 1995a; Boulton et al. 2001; Lundqvist and Wohlfahrt 2001; Weaver et al. 2003; 

Clark et al. 2004; Brooks 2006; Ivy-Ochs et al. 2006; added by Woldstedt 1956; Anonymous 

1992; Björck 1995b; Björck 1996; Coope et al. 1998, Fig. 4H; Kobusiewicz 1999, 190; 

Gaffney et al. 2007, 3ï7 and 71. 
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Rissen 14a, Hamburg, Germany: Schwabedissen used this site as a "type site" for his 

"Rissen group" of the FMG. However, his cultural subdivisions have generally been 

rejected (cf. Ikinger 1998; Riede and Edinburough 2012). The site was excavated in 1948 

and consists of a Federmesser assemblage associated with Usselo soil which was 

covered by deposits with Ahrensburgian lithics (Schwabedissen 1958).  

 

Milheeze, North Brabant, Netherlands: Milheeze represents a very large Federmesser 

site covering 250,000 m² with more than 35 concentrations. However, excavation reports 

have never been published and a lot of information is missing. Between 1958-1960 a small 

area was excavated which produced a lithic and faunal assemblage which has been 

attributed to the Federmesser-Gruppen and was recorded in this work. According to Arts 

(2012, 267) the site has a variety of names, including Milheeze Ia, Ib and II, De Rips, 

Hutseberg.  

 

Rekem, Lanaken, Belgium: The Rekem site is located on a late-glacial dune, 

approximately 800 m above the present-day Meuse valley. Excavations were carried out 

between 1984 and 1986 over a total area of 17,000 m², uncovering sixteen lithic 

concentrations yielding in sum 23,496 lithic artefacts. The acidic nature of the soil means 

no organic material was preserved except for traces of resin on a curved-backed point. 

The only certain date of a Federmesser site derives from these traces of resin. Several 

potential hearths and potential dwelling structures were identified on the basis of flint 

distribution and burnt flint (De Bie and Caspar 2000, 213).  

 

Saleux, Locus 234, Somme, France: The site has been investigated by ten excavations 

between 1993 and 2003. A dozen concentrations were uncovered, including Federmesser 

and Mesolithic material. The Federmesser assemblage was excavated over a total area 

of 60 m², representing the majority of the site (<90%) (Coudret and Fagnart 2004; 2006). 

The site is given additional significance by the discovery of a human skull of Allerød age. 

 

Niederbieber, Rhineland-Palatinate, Germany: The site is located on a small 

promontory c. 25 m above the Wied valley, Germany. It was excavated between 1981 and 

1988 and yielded the largest Federmesser-Gruppen assemblage in the Rhineland with 

more than 19,000 lithic artefacts (>1 cm) and 817 determinable faunal elements across 

29 distinct accumulations (Gelhausen 2009; Grimm 2019). For Niederbieber, Fläche II, 

126 m² were excavated and for Niederbieber, Fläche III, 28 m² were uncovered, 

representing most of the original sites (Grimm 2013, 143-145). 
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Wierden Enterse-Akkers, Overijssel, Netherlands: The Federmesser site was 

excavated in 2002 uncovering 1,002 lithic artefacts and remains of wild boar and pike 

(Deeben et al. 2006). The majority of the flint assemblage was heavily burnt (61.5%) which 

means technological and raw material analyses proved difficult. In addition, only a small 

portion of a much larger site was excavated which exacerbates possible interpretations of 

this site (Deeben et al. 2006, 75). 

 

Bad Breisig, Rhineland-Palatinate, Germany: The Lateglacial concentration near Bad 

Breisig, Germany, was excavated between 2000-2001 and yielded 45,480 lithic artefacts 

and 46 faunal remains, mostly fragments and teeth, around a hearth. Overall 50 m² were 

excavated, representing approximately half of the original site (Grimm 2013, 153). The 

site is situated in the Rhine valley, north of the Neuwied basin in a small widening on the 

left bank of the river between Bad Breisig and Remagen. This fertile stretch along the river 

has been named the Goldene Meile (ñGolden Mileò). Bad Breisig is the only Final 

Palaeolithic site known to date from the time after the Laacher See eruption in the Central 

Rhineland. Although it remains unclear how many years passed between the eruption of 

the Laacher See-volcano and the occupation of the site, the site demonstrates the re-

occupation of the deserted Central Rhineland by fauna and humans not very long after 

the catastrophic event (Baales, Grimm and Jöris 2001; Grimm 2003; 2004; 2019). The 

site has been published in various detailed reports, including absolute data and lithic 

drawings (Baales, Grimm and Jöris 2001; Grimm 2003; 2004; 2019; Waldmann et al. 

2001). 

 

Klein Nordende, Schleswig-Holstein, Germany: The site represents one of the most 

northern Federmesser sites in Europe. Klein Nordende was excavated in 1973 

representing at least three different loci, two of which featured organic preservation and 

are included in this thesis (Klein Nordende, Areal A and Areal CR).  

 

Mönchengladbach-Geneicken, North Rhine-Westphalia, Germany: Between 2013 

and 2014 extensive excavations at the Rhineland site of Mönchengladbach-Geneicken 

recovered Final Palaeolithic and Early Mesolithic material and features over a total area 

of 2,723 m² (Figure 8.2). Four concentrations of Federmesser material were found which 

are thought to be contemporary since all four concentrations feature the same long 

distance raw materials. Unfortunately, the publications lack detailed lithic analyses and 

absolute data (Heinen 2015).  
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Figure 8.2. Mönchengladbach-Geneicken: a. Concentration of aurochs bones found in 

association with two microliths (c). B. Aurochs skull (after Heinen 2015, 62). 

 

Belloy-sur-Somme, Somme, France: The multi-period site Belloy-sur-Somme, France, 

was discovered more than a century ago. Excavations undertaken at the site between 

1907-1910 (Commont 1913) and between 1984-1989 (Fagnart 1991) uncovered two 

distinct levels of Upper Palaeolithic archaeology: one Federmesser occupation (White 

patinated series) and one with long, bruised blades (Blue patinated series) (termed 

Belloisian by Fagnart and noted to have similarities with Long Blade sites in Britain: see 

Chapter 10). The lower (Federmesser) layer produced several hundred lithic artefacts, 

including backed blades, and a small faunal assemblage. Unfortunately, no absolute data 
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has been published on the area of excavation and the representation of the excavated 

area.  

Assemblage Latitude Longitude 

Excavation 

dates Exc. area m² 

Represent. 

exc. area Source 

Rissen 14a (DE) 53.5833 9.7666 1948 NA NA 

Lanting and 

Van der 

Plicht 1996 

Milheeze (1958-

1960) (NL) 51.5164 5.8244 

1958-1960 

(1968; 1988) NA >50% 

Lauwerier 

and Deeben 

2011; Arts 

2012 

Rekem (BE) 50.9333 5.7000 1984-1986 17000 >90% 

De Bie and 

Caspar 2000 

Saleux; Locus 

234 (FR) 49.8667 2.2500 1993-2003 60 >90% 

Coudret and 

Fagnart 

(2004; 2006) 

Niederbieber; 

Fläche II (DE) 50.4709 7.4748 1981-1983 126 >90% 

Gelhausen 

2009; Grimm 

2019 

Niederbieber; 

Fläche III (DE) 50.4709 7.4748 1981-1988 28 >90% Grimm 2019 

Wierden-

Enterse Akkers; 

site HS (NL) 52.2977 6.5730 2002 NA <50% 

Deeben et al. 

2006; Weber 

et al. 2011 

Bad Breisig 

(DE) 50.5176 7.2667 2000-2001 50 >50% 

Baales, 

Grimm and 

Jöris 2001; 

Grimm 2003; 

2004; 2019 

Klein Nordende; 

Areal A (DE) 53.71 9.6400 1973 NA <50% 

Bokelmann 

et al. 1983; 

Riede et al. 

2010 

Klein Nordende; 

Areal CR (DE) 53.71 9.6400 1973; 1978 NA <50% 

Bokelmann 

et al. 1983; 

Riede et al. 

2010 

Mönchengladba 51.1768 6.4566 2013-2014 4000 <50% Heinen 2015 
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ch-Geneicken 

(DE) 

Belloy-sur-

Somme; White 

patinated series 

(FR) 49.9657 2.1211 

1907-1910; 

1984-1989 NA NA 

Fagnart 

1991; 1993; 

1997 

Table 8.1. Background data on the 12 recorded Late Federmesser assemblages with 

organic material, including coordinates, excavation dates, excavated area (m²) and 

representation of excavated area in relation to the original site.  

 

The 12 recorded Late Federmesser assemblages all represent open air sites (Table 

8.2). The majority were located in river valleys while Milheeze and Niederbieber are 

located on a slope. On the other hand, Klein Nordende represents a site located on a 

lake (Bokelmann et al. 1983).  

 

Assemblage Altitude Setting Distance water Type water 

Rissen 14a (DE) Valley Open air NA NA 

Milheeze (1958-1960) (NL) Slope Open air NA NA 

Rekem (BE) Valley Open air Immediate River 

Saleux; Locus 234 (FR) Valley Open air Immediate River 

Niederbieber; Fläche II (DE) Slope Open air Close River 

Niederbieber; Fläche III (DE) Slope Open air Close River 

Wierden-Enterse Akkers; site HS (NL) Valley Open air Immediate River 

Bad Breisig (DE) Valley Open air Immediate River 

Klein Nordende; Areal A (DE) Valley Open air Immediate Lake 

Klein Nordende; Areal CR (DE) Valley Open air Immediate Lake 

Mönchengladbach-Geneicken (DE) Valley Open air Immediate River 

Belloy-sur-Somme; White patinated 

series (FR) Valley Open air Immediate River 

Table 8.2. Background data on the 12 recorded late Federmesser assemblages, including 

altitude (Valley/Slope/Hilltop), setting (Open air/Cave), distance to water (Immediate/Close 

(within 500 m)/Distant) and type of water (Stream/River/Lake). 
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8.2 Assessing the classificatory criteria used to define Late 

Federmesser assemblages: A typological and tool frequency-

based definition 

8.2.1 Backed points 

Late Federmesser assemblages are traditionally defined by the presence of backed 

points and specific tool frequencies, in particular a large number of scrapers and a 

smaller number of burins (Table 8.3) (Schwabedissen 1939; 1944; Grimm 2013, 70-72). 

The majority of assemblages recorded in this work have been attributed to the 

Federmesser group simply due to the presence of backed points. For instance, the 

publications of Rissen 14a, Saleux, Locus 234, Milheeze, Niederbieber Fläche II and III, 

Bad Breisig and Mönchengladbach-Geneicken do not feature any detailed discussion of 

lithic technology and instead associate the assemblages with the Federmesser group on 

the grounds of backed points in the assemblages (Lanting and Van der Plicht 1996; 

Coudret and Fagnart 2004; 2006; Lauwerier and Deeben 2011; Grimm 2013; Heinen 

2015).  

 

Of the recorded assemblages, only Milheeze produced microliths, including simple 

oblique points, but no evidence of the microburin technique to produce microliths which 

has traditionally been associated with the Early Mesolithic (cf. Heinen 2013a; Grimm 

2013). 

 

Assemblage Technology n backed points n microliths 

Rissen 14a (DE) 

No detailed technological 

analysis 7 0 

Milheeze (1958-1960) (NL) 

No detailed technological 

analysis 25 11 

Rekem (BE) 

Detailed technological 

analysis 99 0 

Saleux; Locus 234 (FR) 

No detailed technological 

analysis 4 0 

Niederbieber; Fläche II (DE) 

No detailed technological 

analysis 35 0 

Niederbieber; Fläche III (DE) 

No detailed technological 

analysis 5 0 
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Wierden-Enterse Akkers; site HS 

(NL) 

No detailed technological 

analysis 4 0 

Bad Breisig (DE) 

No detailed technological 

analysis 49 0 

Klein Nordende; Areal A (DE) 

Bokelmann (1983) remarks 

that technology is similar to 

Federmesser technology 3 0 

Klein Nordende; Areal CR (DE) 

Bokelmann (1983) remarks 

that technology is similar to 

Federmesser technology 2 0 

Mönchengladbach-Geneicken 

(DE) 

No detailed technological 

analysis; Heinen (2015) 

remarks that technology is 

similar to Federmesser 

technology 1 0 

Belloy-sur-Somme; White 

patinated series (FR) 

No detailed technological 

analysis; Blades mainly 

produced from prismatic 

opposed platform cores 

(Fagnart 1991, 222) 20 0 

Table 8.3. Comparison of the recorded late Federmesser assemblages regarding 

technology and diagnostic lithic artefacts, including backed points and microliths. 

8.2.2 Tool frequencies  

10 of the 12 recorded assemblages yielded absolute data on the different tool categories. 

As shown in Table 8.4, contrary to traditional definitions that see a dominance of scrapers 

compared to burins (cf. Schwabedissen 1939; 1944; Grimm 2013, 70-72), the dominant 

tool categories in the 12 recorded assemblages are burins (Ɇ 705), followed by scrapers 

(Ɇ 527) and truncations (Ɇ 133). In addition, Bad Breisig yielded eight notched tools and 

Niederbieber, Fläche II produced two denticulates. Niederbieber, Fläche II and III, 

Wierden-Enterse Akkers and Bad Breisig produced larger numbers of burins compared to 

scrapers, however no significant dominance of burins can be observed. 
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Assemblage 

n 

truncations 

n 

burins 

n 

borers 

n 

denticulates 

n 

notches 

n 

scrapers Sum (Ɇ) 

Milheeze 

(1958-1960) 

(NL) 0 270 12 0 0 212 494 

Rekem (BE) 76 274 41 0 0 170 561 

Saleux; Locus 

234 (FR) 14 52 0 0 0 4 70 

Niederbieber; 

Fläche II (DE) 2 8 3 2 0 14 29 

Niederbieber; 

Fläche III (DE) 0 3 0 0 0 0 3 

Wierden-

Enterse 

Akkers; site 

HS (NL) 0 7 1 0 0 9 17 

Bad Breisig 

(DE) 31 25 0 0 8 98 162 

Klein 

Nordende; 

Areal A (DE) 4 17 1 0 0 5 27 

Klein 

Nordende; 

Areal CR (DE) 1 35 1 0 0 1 38 

Belloy-sur-

Somme; White 

patinated 

series (FR) 5 14 0 0 0 14 33 

Sum (Ɇ) 133 705 59 2 8 527  

Table 8.4. Comparison of the recorded late Federmesser sites in terms of toolkits. 

Numbers highlighted in bold are based on the authorôs analyses of published lithic 

drawings. 

8.3 Supplementary data 

The following section will evaluate whether similarities can be observed between the 12 

recorded assemblages beyond the traditional classificatory definitions discussed above, 
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focusing on raw materials, technology, environmental and faunal data, associated 

activities and lengths of occupation as well as ritual elements. 

8.3.1 Lithics 

8.3.1.1 Raw material 

As can be seen in Table 8.5, the majority of late Federmesser assemblages yielded high-

quality local raw materials which were sourced within a 10-kilometre radius from the site 

(see Chapter 4.7). At Rissen 14a local, high-quality material was used (Lanting and Van 

der Plicht 1996). At Milheeze, regional (within 25 km radius) and long-distance material 

was imported to the site, in particular Baltic flint originating from north of the rivers Meuse 

and Rhine (Arts 2012, 273). In the assemblage of Rekem no consistent selection 

mechanism for raw materials was apparent, which means the raw material shows a great 

variety in terms of quality, size and morphology (De Bie and Caspar 2000, 101). The 

assemblage of Niederbieber, Fläche II consists mainly of high-quality Baltic flint from the 

Ruhr region (c. 100 km north) and Western European flint from Meuse area (c. 100 km 

northwest) (Grimm 2019). Interestingly, contrary to other FMG sites in the Neuwied Basin, 

Niederbieber, Fläche II, consists mainly of long-distance flint raw material (57.8%) 

(including high-quality Baltic flint from the Ruhr region (c. 100 km north) and Western 

European flint from the Meuse area (c. 100 km northwest) whereas only a small proportion 

came from local sources (Grimm 2019). At Wierden-Enterse Akkers large nodules of high-

quality flint were available near the site but this did not affect the size of the artefacts which 

are relatively small (Deeben et al. 2006). Similarly, at Belloy-sur-Somme (White patinated 

series) much smaller raw material nodules were chosen from the local high-quality 

outcrops despite the availability of larger nodules (Fagnart 1991). In addition, the flint 

knappers at Klein Nordende, Areal A and Areal CR used local flint nodules of medium 

quality (Bokelmann et al. 1983). Finally, at Mönchengladbach-Geneicken high-quality 

Baltic flint from northern regions and Vetschau/Orsbach flint from the Aachen region were 

used (Heinen 2015). 
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Assemblage Main raw material origin Raw material quality 

Rissen 14a (DE) Local High 

Milheeze (1958-1960) (NL) Regional/Long distance High 

Rekem (BE) Local Varied 

Saleux; Locus 234 (FR) Local High 

Niederbieber; Fläche II (DE) Long distance High 

Niederbieber; Fläche III (DE) Local High 

Wierden-Enterse Akkers; site HS 

(NL) Local High 

Bad Breisig (DE) Local High 

Klein Nordende; Areal A (DE) Local Medium 

Klein Nordende; Areal CR (DE) Local Medium 

Mönchengladbach-Geneicken 

(DE) Long distance High 

Belloy-sur-Somme; White 

patinated series (FR) Local High 

Table 8.5. Comparison of the recorded late Federmesser assemblages regarding raw 

material origin and raw material quality. 

8.3.1.2 A flexible technology 

Federmesser assemblages generally show the use of flexible, different techniques 

depending on raw material with no standardised, coherent technology (Grimm 2013, 72). 

The published material of recorded Federmesser assemblages generally lacks detailed 

technological investigations (Table 8.1). For Klein Nordende and Mönchengladbach-

Geneicken the authors mention a perceived similarity in technology to ñFedermesser 

technologyò, yet fail to set out precise definitions of this technology. One exception is the 

large Federmesser site at Rekem where detailed technological analyses were included in 

the publication (De Bie and Caspar 2000, 51ff). However, De Bie and Caspar (2000, 122) 

note that no consistent knapping technique could be observed across the assemblage. 

Instead, the knappers were flexible and used an adaptable lithic technology (expedient 

technology) whereby tools were discarded quickly after use. Despite the flexible approach, 

knapping techniques at Rekem did reveal three general patterns which can be 

summarised as follows: 

ǒ Knapping was generally directed at the production of short blades (43% of cores), 

laminar flakes (33% of cores) and bladelets (14% of cores).  
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ǒ Blades and bladelets were mainly associated with bipolar reduction sequences on 

opposed platform cores.  

ǒ Most blades were produced from prismatic, bipolar cores which featured faceted 

platforms (43% faceted platforms whereas 40% of cores have plain platforms). 

 

As can be seen in Table 8.6, only three of the recorded Federmesser assemblages yield 

published absolute data on blade dimensions. Of these three assemblages the 

dimensions vary considerably with the longest blades measuring between 42-140 mm. 

 

Site 

Longest 

blade 

Mean 

length 

blade 

Widest 

blade 

Mean 

breadth 

blade 

Thickest 

blade 

Mean 

thickness 

blade 

Saleux; Locus 234 (FR) 140 NA NA NA NA NA 

Wierden-Enterse Akkers; 

site HS (NL) 42 28 18 9.5 7 3.8 

Bad Breisig (DE) 72 NA NA NA NA NA 

Table 8.6. Comparison of the recorded late Federmesser assemblages regarding the 

dimensions of blades (in mm). 

8.3.1.3 Number of cores, Exploitation and Function Indices 

Eight of the 12 recorded assemblages yielded absolute data on the number of lithic 

artefacts >10 mm, the number of cores and tools, enabling the calculation of the 

exploitation index and/or the function index (Table 8.7). The exploitation index (n artefacts 

>10mm / n cores) reflects the fragmentation of the assemblage and thus the efficiency of 

knappers to transform raw material (see Chapter 4: 4.7.5.1). On the other hand, the 

function index (n tools / n cores) represents the relationship between cores and tools, with 

higher numbers showing that knapping was directed towards tool production rather than 

blank production. In combination with the percentages of tools in the assemblages, the 

indices can give an indication of curated and expedient technologies (see Chapter 4: 

4.7.5.1). The indices were only calculated for sites where the majority of artefacts were 

recovered (see representations of excavated areas in Table 8.1). Unfortunately, due to 

the lack of absolute data in the publications, Mönchengladbach-Geneicken was excluded 

from this analysis. 

 

The Federmesser assemblages have a varied exploitation index ranging between values 

of 79.2 and 32.4. This broad range reveals differentiated exploitation strategies. For 

instance, Niederbieber, Fläche II has a high exploitation index of 79.2 showing a rather 

efficient use of the raw material. At the other end of the spectrum, at Bad Breisig a 
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relatively low exploitation index suggests a less efficient exploitation of the local raw 

material. At Rekem, the large number of cores demonstrates the importance of on-site 

flint knapping while the low function index points to an expedient technology with tools 

being discarded quickly after use (De Bie and Caspar 2000, 112). 

 

Assemblage 

n lithic 

artefacts >10 

mm n cores 

Exploitation 

Index >10 mm % tools Function Index 

Milheeze 

(1958-1960) 

(NL) 9,170 150 61.1 9.6 5.9 

Rekem (BE) 23,496 215 52.8 8.6 4.5 

Niederbieber; 

Fläche II (DE) 1,426 18 79.2 NA NA 

Niederbieber; 

Fläche III (DE) 258 1 NA 4.5 3.5 

Wierden-

Enterse Akkers; 

site HS (NL) 903 2 NA 3.5 NA 

Bad Breisig 

(DE) 5,956 184 32.4 4.6 1.6 

Klein 

Nordende; 

Areal A (DE) 130 5 NA 5 10.2 

Klein 

Nordende; 

Areal CR (DE) 863 17 NA NA 2.7 

Table 8.7. Number of lithics >10 mm, number of cores, percentages of tools (in relation to 

n lithic artefacts >10mm), exploitation indices and function indices for the recorded late 

Federmesser sites. Exploitation index = n artefacts >10mm / n cores. Function index = n 

tools / n cores. Numbers highlighted in bold are based on the authorôs analyses of 

published lithic drawings. 

8.3.1.4 Blade-flake ratios 

Five of the 12 recorded sites yielded absolute data on the blade-flake ratios revealing a 

varied picture (Table 8.8). Bad Breisig, Niederbieber, Fläche II and Rekem feature 

relatively high percentages of blades in the assemblages (between 25.5% - 39.1%) and 
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blade-flake ratios (between 0.48 - 0.75) whereas Wierden-Enterse Akkers (7.2%) and 

Milheeze (9.8%) produced only a small number of blades. 

 

Assemblage n flakes n blades 

n 

bladelets 

n blades 

and 

bladelets 

% blades 

and 

bladelets 

blade -

flake 

ratio 

Milheeze (1958-1960) (NL) 6739 NA NA 900 9.8 0.13 

Rekem (BE) 6111 NA NA 2894 25.5 0.48 

Niederbieber; Fläche II 

(DE) 745 291 267 558 39.1 0.75 

Wierden-Enterse Akkers; 

site HS (NL) 537 NA NA 65 7.2 0.12 

Bad Breisig (DE) 3791 408 1461 1869 31.4 0.5 

Table 8.8. Proportion of blades and flakes in the recorded late Federmesser assemblages. 

Blade-flake ratio = n blades / n flakes. Numbers highlighted in bold are based on the 

authorôs analyses of published lithic drawings. 

8.3.2 Environment 

Only six late Federmesser assemblages yielded environmental data. The recorded 

palynological data from the assemblages point to an occupation in a lightly forested 

landscape with pinus and betula most commonly represented (Table 8.9). This evidence 

fits well with the traditional association of Federmesser assemblages with the Allerød 

Interstadial which was discussed in Chapter 7. 

 

At Milheeze, palynological evidence further suggests four episodes of deforestation in the 

surrounding area. This indicates that FMG hunter-gatherers returned to the site at 

intervals which allowed the generation of the pine forest. According to Arts (2012, 277) 

this is the oldest known human intervention in the landscape in northwestern Europe. 
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Assemblage Pinus Betula Artemisia 

Rissen 14a (DE) x x x 

Rekem (BE) x x x 

Saleux; Locus 234 (FR)  x  

Wierden-Enterse Akkers; 

site HS (NL) x   

Bad Breisig (DE) x x  

Klein Nordende; Areal CR 

(DE) x   

Table 8.9. Representations of plant species in the north-west European late Federmesser 

assemblages. 

8.3.3 Fauna 

The majority of recorded Federmesser assemblages yielded faunal remains. Horse and 

red deer are the most commonly represented species (Table 8.10).  

Assemblage Horse Red deer 

Roe 

deer Aurochs 

Wild 

boar Fox Elk Beaver 

Saleux; Locus 234 

(FR)  x  x     

Niederbieber; 

Fläche II (DE) x x     x x 

Niederbieber; 

Fläche III (DE) x      x x 

Wierden-Enterse 

Akkers; site HS (NL)     x    

Bad Breisig (DE) x x x   x   

Klein Nordende; 

Areal A (DE)       x  

Mönchengladbach- 

Geneicken (DE) x x    x  x 

Belloy-sur-Somme; 

White patinated 

series (FR)    x     

Table 8.10. Representations of faunal remains in the north-west European late 

Federmesser assemblages with identifiable faunal remains. 



186 
 

 

At Saleux, Locus 234 red deer and aurochs remains were discovered. However, no 

absolute data, including NISP and MNI, was published (Coudret and Fagnart 2004; 2006).  

 

The Niederbieber assemblages produced elk and beaver remains as well as horse and 

red deer remains (Grimm 2019). At Niederbieber, Fläche II, 8 fragments of bone were 

identified as horse remains, representing one specimen. A further two specimens of red 

deer were identified, in addition to two specimens of elk (NISP=37) and a specimen of 

beaver (NISP=2). 

 

At Bad Breisig a fragment of horse was identified, in addition to three specimens of red 

deer (NISP=21) and one specimen of roe deer (NISP=9).  

 

The assemblage of Nordende; Areal A yielded one specimen of elk (Bokelmann et al. 

1983; Riede et al. 2010). 

 

No absolute data, including NISP and MNI, were provided for Mönchengladbach-

Geneicken or Belloy-sur-Somme. 

 

Assemblage 

NISP 

horse 

MNI 

horse 

NISP red 

deer 

MNI red 

deer 

NISP roe 

deer 

MNI roe 

deer 

NISP 

elk 

MNI 

elk 

NISP 

beaver 

MNI 

beaver 

Niederbieber

; Fläche II 

(DE) 8 1 NA 2   37 2 2 1 

Bad Breisig 

(DE) 1 1 21 3 9 1     

Klein 

Nordende; 

Areal A (DE)       1 1   

Table 8.11. Representations of the number of identified specimens (NISP) and minimum 

number of individuals (MNI) in the north-west European Federmesser assemblages with 

identifiable faunal remains. 

8.3.4 Intensity of occupation 

The potential shortcomings of the analysis of site types have been discussed in Chapter 

4: 4.8. Because of these shortcomings, a new model of site types was developed which 

focuses on levels of intensity of occupation (see Table 4.7, Chapter 4): 
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- Level 1: Large assemblage, wide variety of faunal and lithic remains and variety 

of raw material sources, reflecting long-term occupation with repeated occupations 

possible 

- Level 2: Medium to small assemblage, mainly local or regional raw materials used, 

medium to small faunal assemblage with some species diversity, reflecting short-

term occupation with repeated occupations possible 

- Level 2 with focus on hunting/butchering activities and associated tasks: 

Small assemblage, limited diversity in raw material, mainly retouched artefacts 

(curated technology), high number of faunal remains with limited diversity, 

specialised function, short-term occupation 

- Level 2 with focus on flint knapping: Large to medium assemblage, local raw 

material, high number of cores, very low number of retouched pieces, limited if any 

faunal remains, short-term occupation, repeated occupations possible 

- Level 3 pioneering site: Small assemblage, high frequency of retouched artefacts 

(curated technology), long-distance raw material  

 

The recorded Federmesser assemblages reveal a variety of different patterns of activities 

with the majority of assemblages reflecting short-term occupations (Table 8.12). As such, 

Rissen 14a probably reflects a short visit of a smaller group using local raw materials 

(Lanting and Van der Plicht 1996). The Milheeze assemblage represents a very large site 

where hunters repeatedly returned for a variety of tasks, including hunting, flint knapping 

and deforestation (Arts 2012, 277). Rekem has been interpreted as a short-term 

residential settlement where a variety of different tasks were carried out, including flint 

knapping (De Bie and Caspar 2000). Here, several potential hearths and dwelling 

structures were identified on the basis of flint distributions and burnt flint (De Bie and 

Caspar 2000, 213). Saleux, Locus 234 probably reflects a short visit of a small group using 

local raw materials (Coudret and Fagnart 2004; 2006). The distinct concentrations at 

Niederbieber have been interpreted as resulting from multiple, short episodes of 

occupations of hunting groups, potentially preparing for hunting episodes (Gelhausen 

2011).  

 

The activities and length of occupation could not be determined for the assemblage from 

Wierden Enterse-Akkers as only small parts of a much larger site were excavated 

(Deeben et al. 2006). The assemblage of Bad Breisig was potentially visited due to the 

nearby source of Tertiary quartzite. It has been interpreted as reflecting a short-term 

occupation to carry out technical tasks involving flint (Grimm 2013, 157-158). Klein 

Nordende, Areal A reflects a short visit of a small group of hunters near the waterôs edge 

where butchering activities on elk were carried out. The site shows a clear separation of 
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butchering activities from flint knapping areas (Bokelmann et al. 1983). Similarly, Klein 

Nordende Areal CR has been interpreted as a short-term visit of a small group of hunters 

(Bokelmann et al. 1983; Riede et al. 2010). According to Heinen (2015, 62-63) the site of 

Mönchengladbach-Geneicken was occupied for a short period by a larger group of 

hunters. Finally, Belloy-sur-Somme (White patinated series) potentially reflects a short 

visit of a smaller group using local raw materials (Fagnart 1991). 

 

Assemblage Associated activities on site 

Length of 

occupation 

Intensity of 

occupation 

Rissen 14a Variety of different tasks Short Level 2 

Milheeze (1958-1960) (NL) Variety of different tasks 

Repeated 

visits Level 1 

Rekem (BE) Variety of different tasks Short Level 2 

Saleux; Locus 234 (FR) Technical tasks involving flint Short Level 2 

Niederbieber; Fläche II (DE) Variety of different tasks Short Level 2 

Niederbieber; Fläche III (DE) Technical tasks involving flint Short Level 2 

Bad Breisig (DE) Technical tasks involving flint Short 

Level 2 with focus 

on flint knapping 

Klein Nordende; Areal A 

(DE) Butchering tasks Short Level 2 

Klein Nordende; Areal CR 

(DE) Butchering tasks Short Level 2 

Mönchengladbach-

Geneicken (DE) Variety of different tasks Short Level 2 

Belloy-sur-Somme, White 

patinated series (FR) Variety of different tasks Short Level 2 

Table 8.12. Comparison of the different late Federmesser assemblages regarding different 

activities carried out on site and lengths of occupation. 

8.3.5 Art and symbolism 

The recorded assemblages are generally characterised by a lack of non-utilitarian items. 

One exception is the site of Klein Nordende Areal A where several amber pieces were 

found (Bokelmann et al. 1983). 
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8.4 Summary 

The analysis of the 12 recorded Late Federmesser assemblages with organic material 

have revealed new insights regarding the classificatory definitions of this archaeological 

group. The traditional association of Late Federmesser assemblages with a dominance 

of burins could not be observed among the recorded assemblages despite this being 

accepted as a defining factor. In terms of technology, no consistent knapping technology 

could be observed. Instead, the assemblages show a flexible, expedient technology with 

tools being discarded shortly after use. The blade-flake ratios revealed a heterogeneous 

picture with Bad Breisig, Niederbieber, Fläche II and Rekem exhibiting high percentages 

of blades while Wierden-Enterse Akkers and Milheeze produced only a small number of 

blades. As demonstrated in this chapter, the one common denominator among the 12 

recorded Late Federmesser assemblages is the presence of backed points. Beyond the 

traditional classificatory elements, the recorded Late Federmesser assemblages show 

similar raw material procurement patterns with a focus on local, high-quality materials 

which follows previous observations.  

 

In terms of intensity of occupation, ten of the 11 recorded assemblages reflect short 

occupations for a variety of different tasks, including butchering and technical tasks 

involving flint. On the other hand, Milheeze represents a larger site with evidence of 

repeated visits. The recorded environmental and faunal data suggest an occupation in a 

light pine and birch forest which fits well with the traditional association of Federmesser 

assemblages with the Allerød interstadial. Among the recorded assemblages, horse and 

red deer are the most commonly recorded species. One of the main conclusions of this 

chapter is that the environmental data is incredibly sparse with knapped flint being the 

main data source. This reveals the need to find more sites with organic remains which 

can help shed more light on the environmental context of these sites. 
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Chapter 9: Ahrensburgian/Epi-Ahrensburgian 

assemblages  

9.1 Introducing the sites 

In sum 10 Ahrensburgian assemblages and one Epi-Ahrensburgian (Geldrop Mie Peels) 

assemblage were recorded in the database (Figure 9.1). Table 9.1 provides background 

data on the recorded Ahrensburgian sites. The following section gives a brief introduction 

to the research history of each site. 

 

Figure 9.1. Map of the study area showing the approximate coastline during the 

Pleistocene-Holocene transition with the location of the recorded Ahrensburgian/Epi-

Ahrensburgian sites with organic remains. 11: Alt Duvenstedt (DE); 12: Remouchamps 

(BE); 13: Geldrop (NL); 14: Kartstein (DE); 15: Hohler Stein (DE); 16: Stellmoor (DE); 17: 

Zonhoven-Molenheide (NL); 18: Zwolle-ODE (NL). Map created using ArcGIS.Pro.2.8, after: 

compiled by Grimm 2009 after Björck 1995a; Boulton et al. 2001; Lundqvist and Wohlfahrt 

2001; Weaver et al. 2003; Clark et al. 2004; Brooks 2006; Ivy-Ochs et al. 2006; added by 
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Woldstedt 1956; Anonymous 1992; Björck 1995b; Björck 1996; Coope et al. 1998, Fig. 4H; 

Kobusiewicz 1999, 190; Gaffney et al. 2007, 3ï7 and 71. 

 

Alt Duvenstedt LA 121, Schleswig-Holstein, Germany: From the early 1980s to the 

mid-1990s six areas were excavated to the northwest of Rendsburg. The archaeological 

material mainly derived from Usselo soil (Clausen 2004; Kaiser and Clausen 2005). Two 

areas produced Federmesser material (LA 120A and LA 120B), one area Federmesser 

and Brommean material (LA 89), two areas yielded Ahrensburgian assemblages (LA 121 

and LA122 (and a further knapping spot produced no modified artefacts (LA 123)). The 

Ahrensburgian area LA 121 produced a lithic assemblage of 1387 artefacts which has 

been analysed in detail (cf. Berg-Hansen 2019) and provided radiocarbon dates on 

preserved charcoal. 

 

Remouchamps, Province de Liège, Belgium: This cave site represents one of the most 

southern Ahrensburgian findspots, located at an altitude of 170 m a.s.l. The site was 

originally excavated in 1902 and re-excavated in the 1960s and 1970s uncovering a large 

lithic and faunal assemblage, including mainly bone and antler material from reindeer. 

Baales (1996) re-investigated the assemblage and published his findings, including dating 

of the material. Among the lithic and faunal assemblages, various human teeth were 

found. However, due to the lack of stratigraphic detail it is difficult to establish the 

importance of these finds.  

 

Geldrop, North Brabant, Netherlands: This is a settlement area where at least 10 

Lateglacial sites have been found. The various sites are located on several coversand 

ridges along the edge of a former Lateglacial lake. The sites were mainly investigated in 

the 1950s, 1960s and 1980s. Unfortunately, except for Geldrop/Mie Peels/1985 the sites 

have not been published in detail. Geldrop/Mie/Peels/1985 was excavated in 1985 and 

was found to be partly disturbed. In sum 1,980 flint artefacts and 80 pieces of red ochre 

were discovered. The excavators only excavated parts of the site and left other parts 

undisturbed in anticipation of future investigations (cf. Deeben and Schreurs 2012, 300; 

Bohmer and Wouters 1962). 

 

Kartstein, North Rhine-Westphalia, Germany: The Kartstein cave and rock shelter 

complex represents one of the most southern Ahrensburgian findspots, located at 400 m 

a.s.l.. The site was repeatedly excavated between 1911 and 1977, recovering 

archaeological material from the Lower Palaeolithic to the medieval period. Among the 

excavated assemblages was Ahrensburgian material, consisting of a small lithic 

assemblage and more than 20,000 faunal remains, mainly reindeer. Baales (1996) re-
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investigated the assemblage and published his findings, including dating of the material. 

Overall, 34 m² of the Ahrensburgian area were excavated, representing >90% of the 

original site (Baales 1996). 

 

Hohler Stein, Kallenhardt, North Rhine-Westphalia, Germany: The cave site is located 

appr. 20 km south of the edge of the Middle Range Mountains at 368 m a.s.l. The site was 

excavated from 1927-1934, uncovering an Ahrensburgian assemblage with a large lithic 

inventory (ca. 1500 pieces) comprising tanged points and a large faunal assemblage 

dominated by reindeer. Taute (1968) and Baales (1996) re-investigated the assemblage, 

including a recent dating programme on reindeer bone (Baales 2013). According to Taute 

(1968, 55) some of the assemblage was lost during World War II.  

 

Stellmoor, Schleswig-Holstein, Germany: The large lithic and faunal assemblage from 

Stemmoor hill in the Ahrensburgian Tunnel Valley is the eponymous material for the 

Ahrensburgian (Rust 1943). Excavations took place between 1934 and 1936, uncovering 

two layers: an assemblage which has been attributed to the Lateglacial Hamburgian 

culture and a well-preserved Ahrensburgian assemblage consisting mainly of reindeer 

remains and a lithic assemblage (1588 artefacts >10 mm) which had been disposed of in 

the kettle hole by Lateglacial hunter-gatherers. The oldest wooden arrows (with shafted 

tanged points) known so far were recovered from the Ahrensburgian layer of this site. In 

addition, further evidence of the use of bow and arrow can be seen by the presence of 

shaft smoothers, characteristic impact scars on tanged points and residues which have 

been interpreted as adhesive found on tanged points (cf. Bokelmann 1999). More than 

100 pine arrow shafts and foreshafts were found at the site (Rust 1943). It is important to 

take into account the unclear stratigraphy of the site with a potential admixture of 

Preboreal material (cf. Benecke 2002, 44). 

 

Zonhoven-Molenheide, Limburg, Belgium: This site was excavated in the 1990s over 

an area of 500 m², producing a large lithic assemblage of more than 11,000 artefacts, 

including tanged points and a large number of microliths. Unfortunately, no faunal remains 

were recovered from the site, however the assemblage produced a radiocarbon date on 

charcoal which was discussed in Chapter 7 (Vermeersch 2015). 

 

Zwolle-ODE, Overijssel, Netherlands: This site was investigated in 1994 as part of a 

rescue excavation uncovering 130, mostly Mesolithic, hearth pits and Iron Age features. 

An isolated concentration was found to the northeast of the site comprising a small lithic 

assemblage (201 artefacts), 17 pieces of charcoal and 15 small fragments of burnt bone. 

There seems to be no mixing with Mesolithic or later finds which were also found nearby. 
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No hearth was found but burnt flint and bone suggest the presence of a hearth (Niekus et 

al. 2019). Further investigations revealed that the majority of the original site had been 

destroyed which means the excavated material probably only represents about 10% of 

the original site. 

Assemblage Latitude Longitude 

Excavation 

dates 

Exc. 

area m² 

Represent. 

exc. area Source 

Alt Duvenstedt 

LA 121 (DE) 54.3541 9.5877 1992 NA NA 

Clausen 1996; 

Kaiser and Clausen 

2005, Berg-Hansen 

2019 

Remouchamp

s (BE) 50.48 5.7123 

1902; 

1969-1970 NA NA 

Dewez 1974; 1987; 

Charles 1993; 1994; 

Baales 1996 

Geldrop/Mie 

Peels/1985 

(NL) 51.4222 5.5578 1985 110 >50% 

Deeben and 

Schreurs 2012; 

Crombé et al. 2014; 

Kasse et al. 2018 

Geldrop I (NL) 51.4222 5.5578 1956 NA NA 

Wouters 1957; Taute 

1968; Deeben et al. 

2000; Crombé et al. 

2014; Deeben and 

Schreurs 2012; 

Crombé et al. 2014; 

Kasse et al. 2018 

Geldrop 3-2 

Oost (NL) 51.4222 5.5578 

1950s and 

60s NA NA 

Deeben et al. 2000; 

Deeben and Rensink 

2005; Crombé et al. 

2014; Kasse et al. 

2018 

Geldrop 3-1 

(NL) 51.4222 5.5578 

1950s and 

60s NA NA 

Deeben et al. 2000; 

Crombé et al. 2014; 

Kasse et al. 2018 

Kartstein (DE) 50.5458 6.6581 1977 34 >90% 

Bronk Ramsey et al. 

2002; Baales 1996, 

Baales 2004; Baales 

1990 

Hohler Stein, 

Kallenhardt 

(DE) 51.4364 8.4023 1927-1934 NA NA 

Taute 1968; Baales 

1996 
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Stellmoor, 

Ahrensburgian 

layer (DE) 53.15 9.3667 1934-1936 NA NA 

Rust 1943; Taute 

1968; Fischer and 

Tauber 1986; 

Bratlund 1990; 

Bokelmann 1991; 

Bokelmann 1999; 

Benecke 2004 

Zonhoven- 

Molenheide 

(BE) 50.9946 5.4225 

1993-1994; 

1996-2002 500 >90% Vermeersch 2015 

Zwolle-ODE 

(NL) 52.4971 6.1017 1994 35.8 <50% Niekus et al. 2019 

Table 9.1. Background data on the 11 Ahrensburgian and Epi-Ahrensburgian assemblages 

with organic material, including coordinates, excavation dates, excavated area (m²) and 

representation of excavated area in relation to the original site. 

The 11 recorded sites represent open air and cave sites which were located at varying 

altitudes (Table 9.2). Seven sites had immediate access to water, including lakes, rivers 

and streams, while the Kartstein site was situated on a hilltop with no direct access to 

water (Baales 1996). 

 

Assemblage Altitude Setting Distance water Type water 

Alt Duvenstedt LA 121 (DE) NA Open Air NA NA 

Remouchamps (BE) Valley Cave Immediate Stream 

Geldrop Mie Peels (NL) Slope Open Air Immediate Lake 

Geldrop I (NL) Slope Open Air Immediate Lake 

Geldrop 3-2 Oost (NL) Slope Open Air Immediate Lake 

Geldrop 3-1 (NL) Slope Open Air Immediate Lake 

Kartstein (DE) Hilltop Cave Distant NA 

Hohler Stein, Kallenhardt (DE) Valley Cave Close River 

Stellmoor, Ahrensburgian layer 

(DE) Valley Open Air Immediate Lake 

Zonhoven-Molenheide (BE) Valley Open Air Immediate River 

Zwolle-ODE (NL) Valley Open Air NA NA 

Table 9.2. Background data on the 10 recorded Ahrensburgian and Epi-Ahrensburgian 

assemblages, including altitude (Valley/Slope/Hilltop), setting (Open air/Cave), distance to 

water (Immediate/Close (within 500 m)/Distant) and type of water (Stream/River/Lake). 
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9.2 Assessing the classificatory criteria used to define 

Ahrensburgian and Epi-Ahrensburgian assemblages: A 

typological and technological definition 

9.2.1 Technology 

Ahrensburgian assemblages are traditionally defined by the use of a specific 

technology and the presence of tanged points. Four of the 11 recorded assemblages 

yielded detailed information on technological analyses (Table 9.3): Alt Duvenstedt LA 121 

(Berg-Hansen 2019), Kartstein (Baales 1996), Zonhoven-Molenheide (Vermeersch 2011) 

and Zwolle-ODE (Niekus et al. 2019). Of particular importance is Berg-Hansenôs (2019) 

detailed technological investigation of Alt Duvenstedt LA 121 in comparison with three 

Ahrensburgian assemblages, Sølbjerg (DK), Eskebjerg (DK) and Teltwisch 2 (DE). The 

technological analyses across the recorded assemblages can be summarised as follows: 

ǒ Knapping was generally directed at the production of large blades (also known as 

Riesenklingen, literally ñlarge bladesò) with parallel ridges of 120 mm in length or 

more (Figure 9.2). 

ǒ A standardised method for blade production, in particular a common way of 

preparing and shaping the cores. Characteristic features include smooth, 

unprepared platforms that are struck from the frontal side of the cores in 

combination with systematic trimming of the platform edges. Technology involved 

the production of new platforms, for instance by removing platform rejuvenation 

flakes. 

ǒ One of the key features of the Ahrensburgian assemblages is the removal of large 

flakes by direct hard percussion which produce a triangular cross section. 

ǒ Blades were mainly produced from opposed platform cores. For instance, at 

Zonhoven-Molenheide 45 of the 80 cores featured opposed platforms. Blades are 

more frequently associated with bipolar manufacture whereas flakes are more 

frequently associated with unipolar production (Vermeersch 2015, 47). 
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Figure 9.2. An example of a Riesenklinge from Hohler Stein, Kallenhardt (Taute 1968, Tafel 

57.5) which Baales (1996, 210) suggests bears similarities with the lames mâchurées of 

the LBI (cf. Figure 10.4). Scale: 1:1. 

 

The remaining assemblages have been attributed to the Ahrensburgian due to perceived 

similarities in technologies (which have not been set out in detail) and the presence of 

tanged points. For the assemblage from Geldrop/Mie/Peels 1985, Deeben and Schreurs 

(2012) remark that the observed technology bears similarities to Ahrensburgian 

technology but fail to set out detailed technological investigations. Similarly, according to 

Baales (1996, 178) the technology at Remouchamps can be compared to Ahrensburgian 

technology, an argument which he supports with the large number of tanged points in the 

assemblage (n=20). 
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Assemblage Technology 

n tanged 

points 

n 

microliths n microburins 

Alt Duvenstedt LA 121 (DE) 

Detailed 

technological 

analysis 0 5 1 

Remouchamps (BE) 

Detailed 

technological 

analysis 20 66 1? 

Geldrop Mie Peels (NL) 

No detailed 

technological 

analysis. 0 32 0 

Geldrop I (NL) 

No detailed 

technological 

analysis 16 53 0 

Geldrop 3-2 Oost (NL) 

No detailed 

technological 

analysis NA NA NA 

Geldrop 3-1 (NL) 

No detailed 

technological 

analysis NA NA NA 

Kartstein (DE) 

Detailed 

technological 

analysis 3 6 0 

Hohler Stein, Kallenhardt 

(DE) 

No detailed 

technological 

analysis 13 46 

Facet on 

microlith 

Stellmoor, Ahrensburgian 

layer (DE) 

No detailed 

technological 

analysis 45 6 1 

Zonhoven-Molenheide (BE) 

Detailed 

technological 

analysis 8 225 0 

Zwolle-ODE (NL) 

Detailed 

technological 

analysis 0 8 0 

Table 9.3. Comparison of the recorded Ahrensburgian assemblages regarding technology 

and diagnostic lithic artefacts, including tanged points and microliths. Numbers 

highlighted in bold are based on the authorôs analyses of published lithic drawings. 
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As can be seen in Table 9.4, nine of the 11 recorded assemblages yield published data 

on blade dimensions. Of these nine assemblages the dimensions vary considerably with 

the longest blade measuring between 56-170 mm. 

 

Site 

Longest 

blade 

Mean 

length 

blade 

Widest 

blade 

Mean breadth 

blade 

Thickest 

blade 

Mean 

thickness 

blade 

Alt Duvenstedt LA 121 

(DE) 117 NA 42 19 17 8 

Geldrop Mie Peels (NL) 64 NA 14 NA 4 NA 

Geldrop I (NL) 95 NA 38 NA 11 NA 

Geldrop 3-2 Oost (NL) 116 NA 35 NA 12 NA 

Geldrop 3-1 (NL) 112 NA 26 NA 9 NA 

Kartstein (DE) NA NA NA NA NA NA 

Hohler Stein, Kallenhardt 

(DE) 134 NA NA NA NA NA 

Stellmoor, 

Ahrensburgian layer 

(DE) 170 NA NA NA NA NA 

Zwolle-ODE (NL) 56 36.6 NA NA NA NA 

Table 9.4. Comparison of the recorded late Ahrensburgian assemblages regarding the 

dimensions of blades (in mm). Numbers highlighted in bold are based on the authorôs 

analyses of published lithic drawings. 

9.2.2 Tanged points, microliths and microburins 

Ahrensburgian and Epi-Ahrensburgian assemblages are traditionally distinguished by the 

lack of tanged points in the latter assemblages. Of the recorded assemblages only 

Geldrop Mie Peels has been interpreted as a potential Epi-Ahrensburgian site. Here, the 

32 recorded microliths dominate the assemblage while there is a distinct absence of 

tanged points (Table 9.3) (Deeben and Schreurs 2012).  

 

Interestingly, all recorded assemblages, except the eponymous assemblage from 

Stellmoor, yielded a larger number of microliths compared to tanged points (Table 9.3). 

For instance, at Zonhoven-Molenheide the number of microliths (n=225) significantly 

outweighs the number of tanged points (n=8) (Vermeersch 2015). Moreover, similar to 

Geldrop Mie Peels, Alt Duvenstedt and Zwolle-ODE produced no tanged points but a 
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number of microliths (Kaiser and Clausen 2005; Deeben and Schreurs 2012; Niekus et 

al. 2019). In terms of microlith production, four of the recorded assemblages feature rare 

evidence of the potential use of the microburin technique. This includes Alt Duvenstedt 

(n=1), Stellmoor (n=1). A further microburin was discovered at Remouchamps with further 

indirect evidence of the use of this technique on blades and microliths (cf. Taute 1968, 

Table III.7; see Chapter 4.7.4.4). Similarly, in the Hohler Stein assemblage a blade and a 

flake fragment exhibit evidence of the use of the microburin technique (Figure 9.3) (Taute 

1968, Table 57.7; 57.8). 

 

 

Figure 9.3. A blade fragment (left) and a flake (right) from Hohler Stein, Kallenhardt, which 

show evidence of the microburin technique (after Taute 1968, Tafel 57.7; 57.8). Scale 1:1. 

9.2.2.1 Non-geometric and geometric microliths 

Non-geometric microliths dominate the assemblages compared to the small number of 

geometric microliths (Table 9.5). In particular, Remouchamps produced 62 non-geometric 

microliths compared to only four geometric microliths (Baales 1996, 172-180). This 

dominance is further highlighted in the Zonhoven-Molenheide assemblage which yielded 

201 non-geometric microliths compared to 24 geometric microliths (Vermeersch 2011, 

270; Vermeersch 2015). Taute (1968, 184, 250) mentions that several Ahrensburgian 

sites feature a small number of triangular microliths. At the Kartstein, Baales (1996, 49-

51) had also defined one microlith as a triangular microlith (see Figure 9.4: right). 

 

 

Figure 9.4. Examples of different types of points. From left to right: Two Tanged points 

from Stellmoor, two non-geometric microliths from Hohler Stein and one geometric, 

triangular point from Kartstein (Taute 1968, Table 55-57; 83-84; Baales 1996, 51). Scale 1:1. 
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Assemblage n non-geometric microliths n geometric microliths 

Remouchamps (BE) 62 4 

Geldrop Mie Peels (NL) 25 1 

Geldrop I (NL) 49 4 

Kartstein (DE) 5 1 

Hohler Stein, Kallenhardt (DE) 32 1 

Stellmoor, Ahrensburgian layer (DE) 6 0 

Zonhoven-Molenheide (BE) 201 24 

Zwolle-ODE (NL) 3 2 

Table 9.5. Comparison of the recorded Ahrensburgian assemblages regarding the number 

of non-geometric and geometric microliths. Numbers highlighted in bold are based on the 

authorôs analyses of published lithic drawings. 

9.3 Supplementary data 

The following section will evaluate whether similarities can be observed between the 11 

recorded assemblages beyond the traditional typological and technological definitions, 

focusing on raw materials, assemblage composition, environmental and faunal data, 

associated activities and lengths of occupation as well as ritual elements. Since no 

apparent differences were found to separate Geldrop Mie Peels as an Epi-Ahrensburgian 

assemblage, the following sections include this assemblage into the Ahrensburgian group 

setting out further similarities between the assemblages to assess the value of this group. 

9.3.1 Lithics 

9.3.1.1 Raw material 

As can be seen in Table 9.6, the recorded Ahrensburgian assemblages reveal a variety 

of different raw material procurement patterns. The majority of assemblages yielded 

medium and variable raw materials sourced within a 10-kilometre radius from the site (see 

Chapter 4: 4.7.5) (Kaiser and Clausen 2005; Baales 1996; Kasse et al. 2018; Deeben et 

al. 2000; Taute 1968). For instance, at Zwolle-ODE 10 different local raw materials of 

variable quality were identified (Niekus et al. 2019). An exception is the assemblage from 

Kartstein where most of the medium quality raw material was imported to the site as 

finished tools (Baales 1996, 52). Similarly, in the Remouchamps assemblage several 

pieces were made of a specific type of chert which can only be found around 80 km 

northwest of the site near Teinen in Belgium (Baales 1996). 
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Assemblage Main raw material origin 

Raw material 

quality 

Alt Duvenstedt LA 121 (DE) Local High 

Remouchamps (BE) Local/regional Medium 

Geldrop Mie Peels (NL) Local Variable 

Geldrop I (NL) Local Variable 

Kartstein (DE) Long distance Medium 

Hohler Stein, Kallenhardt (DE) Regional Medium 

Zonhoven-Molenheide (BE) Local Variable 

Zwolle-ODE (NL) Local Variable 

Table 9.6. Comparison of the recorded Ahrensburgian assemblages regarding raw 

material origin and raw material quality. 

9.3.1.2 Tool frequencies 

10 of the 11 recorded assemblages yielded absolute data on the different tool categories. 

As shown in Table 9.7, truncations (n=88), burins (n=88) and scrapers (n=87) are 

relatively evenly represented in the assemblages. Remouchamps and Geldrop I further 

produced a small number of borers (Baales 1996; Taute 1968). Furthermore, small 

numbers of denticulates and notches were recorded at Zonhoven-Molenheide, Zwolle 

ODE, Geldrop Mie Peels and Geldrop I (Vermeersch 2015; Niekus et al. 2019; Kasse et 

al. 2018; Taute 1968). 
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Assemblage n truncations 

n 

burins 

n 

borers 

n 

denticulates 

n 

notches 

n 

scrapers 

Sum 

(Ɇ) 

Stellmoor, 

Ahrensburgian 

layer (DE) 0 15 0 0 0 13 28 

Alt Duvenstedt LA 

121 (DE) 0 2 0 0 0 4 6 

Hohler Stein, 

Kallenhardt (DE) 11 8 0 0 0 13 32 

Kartstein (DE) 1 0 0 0 0 0 1 

Remouchamps 

(BE) 19 7 2 0 0 0 28 

Zonhoven-

Molenheide (BE) 39 28 1 1 9 24 102 

Zwolle-ODE (NL) 2 4 0 0 2 3 11 

Geldrop Mie Peels 

(NL) 9 6 0 0 1 4 20 

Geldrop I (NL) 2 15 1 0 1 22 41 

Geldrop 3-2 Oost 

(NL) 5 3 0 0 0 4 12 

Sum (Ɇ) 88 88 4 1 13 87  

Table 9.7. Comparison of the recorded Ahrensburgian sites in terms of toolkits. Numbers 

highlighted in bold are based on the authorôs analyses of published lithic drawings. 

9.3.1.3 Number of cores, Exploitation and Function Indices 

Eight of the recorded Ahrensburgian assemblages produced absolute data on the number 

of lithic artefacts >10 mm, the number of cores and tools, enabling the calculation of the 

exploitation index and/or the function index (Table 9.8). The assemblages have a varied 

exploitation index ranging between values of 0 and 398.6 indicating a variety of different 

exploitation strategies. Alt Duvenstedt has the highest exploitation index demonstrating 

an efficient use of the raw material. At the other end of the spectrum, at Kartstein only 

finished artefacts were recovered which were likely imported to the site with no indication 

of on-site flint knapping (Baales 1996). The absence of cores and the relatively high 

frequency of tools in the assemblage (34%) indicate a curated technology. 

 

In contrast to Kartstein, the assemblages from Hohler Stein, Stellmoor and Zonhoven-

Molenheide produced a larger number of cores demonstrating the importance of on-site 
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flint knapping (Baales 1996; Vermeersch 2015). In comparison to Kartstein, the low 

frequency of tools and low function indices at Hohler Stein, Stellmoor and Zonhoven-

Molenheide indicate an expedient technology. 

 

Assemblage 

n lithic artefacts 

>10 mm n cores 

Exploitation Index 

>10 mm 

% 

tools 

Function 

Index 

Alt Duvenstedt LA 121 

(DE) 1196 3 398.6 1.7 6.6 

Remouchamps (BE) NA 6 NA NA NA 

Geldrop Mie Peels (NL) NA 16 NA 3.7 4.6 

Kartstein (DE) 44 0 0 34 NA 

Hohler Stein, Kallenhardt 

(DE) NA 40 NA 6.2 2.3 

Stellmoor, Ahrensburgian 

layer (DE) 1588 70 22.7 5 1.1 

Zonhoven-Molenheide 

(BE) 8540 80 106.75 4.5 4.8 

Zwolle-ODE (NL) NA NA NA 12.9 NA 

Table 9.8. Number lithics >10 mm, number of cores, percentages of tools (in relation to n 

lithic artefacts >10mm), exploitation indices and function indices for the recorded 

Ahrensburgian sites. Exploitation index = n artefacts >10mm / n cores. Function index = n 

tools / n cores. Numbers highlighted in bold are based on the authorôs analyses of 

published lithic drawings. 

9.3.1.4 Blade-flake ratios 

Six of the recorded assemblages yielded absolute data on blade-flake ratios revealing a 

varied picture (Table 9.9). Geldrop Mie Peels features a relatively low frequency of blades 

(11.04%) with a blade-flake ratio of 0.2. On the other hand, Stellmoor (38%) and 

Zonhoven-Molenheide (32.34%) show a higher proportion of blades and bladelets in the 

assemblage with blade-flake ratios of 0.7 and 0.74 respectively.  
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Assemblage n flakes 

n 

blades 

n 

bladelets 

n blades 

and 

bladelets 

% blades and 

bladelets 

blade-flake 

ratio 

Alt Duvenstedt LA 121 

(DE) NA NA NA 132 11.04 NA 

Geldrop Mie Peels (NL) 1424 NA NA 285 15 0.2 

Kartstein (DE) NA 1 5 6 13.6 NA 

Stellmoor, 

Ahrensburgian layer 

(DE) 812 NA NA 603 38 0.7 

Zonhoven-Molenheide 

(BE) 3722 NA NA 2771 32.45 0.74 

Zwolle-ODE (NL) NA NA NA 29 14.43 NA 

Table 9.9. Proportion of blades and flakes in the recorded Ahrensburgian assemblages. 

Blade-flake ratio = n blades / n flakes. Numbers highlighted in bold are based on the 

authorôs analyses of published lithic drawings. 

9.3.2 Environment 

Only three Ahrensburgian assemblages yielded environmental data (Table 9.10). At 

Geldrop Mie Peels pinus charcoal was identified which has been associated with the find 

layer (Deeben and Schreurs 2012, 310). Similarly, the Stellmoor assemblage produced 

pinus charcoal which together with the local stratigraphy has been interpreted as reflecting 

an occupation in an open tundra environment with a small number of pine trees (Taute 

1968). However, the charcoal sample is not clearly associated with the find layer while the 

stratigraphy of the site remains debated. Lastly, one small piece of pinus was identified at 

Zwolle-ODE with a potential further piece of charcoal from deciduous wood (Niekus et al. 

2019). 

 

Assemblage Pinus 

Geldrop Mie Peels (NL) x 

Stellmoor, Ahrensburgian 

layer (DE) x 

Zwolle-ODE x 

Table 9.10. Representations of plant species in the north-west European Ahrensburgian 

assemblages. 
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9.3.3 Fauna 

Of the recorded Ahrensburgian assemblages, there are only four sites where faunal 

remains have been recovered that could be positively identified: Remouchamps, 

Kartstein, Hohler Stein (Baales 1996) and Stellmoor (Rust 1943; Taute 1968) (Table 

9.11). All these assemblages with faunal preservation exhibit reindeer remains while 

Remouchamps and Stellmoor also feature horse remains with Kartstein yielding potential 

horse remains. 

 

Assemblage Reindeer Horse 

Remouchamps (BE) x x 

Kartstein (DE) x x? 

Hohler Stein, Kallenhardt (DE) x  

Stellmoor, Ahrensburgian layer 

(DE) x x 

Table 9.11. Representations of faunal remains in the north-west European Long Blade 

assemblages with identifiable faunal remains. 

Table 9.12 summarises the representations of the number of identified specimens (NISP) 

and the minimum number of individuals (MNI). At Remouchamps the reindeer remains 

represent a minimum of six individuals while the horse remains have been interpreted as 

reflecting a minimum of one individual (Baales 1996). Beyond the reindeer and horse 

remains, one chamois, as well as remains of wolf, red fox, mountain hare and a couple of 

bird species were discovered (Baales 1996, 199). The majority of reindeer bones show 

strong evidence of numerous butchering and processing activities. Most bones also 

exhibit evidence that bone marrow was retrieved while no butchering marks could be 

found on the small number of horse remains (Baales 1996, 187-194). On the basis of 

erupting teeth, Baales (1996) argues for an occupation in spring.  

 

The Kartstein assemblage produced 14,345 bones, including wolf/dog and various bird 

species, such as snow grouse. Another potential species which could not be identified 

securely includes horse. 90% of the faunal assemblage at Kartstein (NISP=1602) consists 

of reindeer remains showing a focus on this prey. The majority of bones demonstrate 

strong evidence of butchering activities (Baales 1996). On the basis of shed antler and 

erupting teeth, Baales (1996) argues that the site was occupied in spring. 

 

The only species which could be positively identified in the Hohler Stein assemblage is 

reindeer which is represented by a minimum of 14 individuals (Baales 1996). The 
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assemblage further yielded remains of fox and snow grouse but these are not clearly 

associated with the assemblage. As with the Kartstein assemblage, the majority of bones 

show strong evidence of numerous butchering and processing activities with most bones 

also exhibiting evidence that bone marrow was retrieved (Baales 1996, 239). On the basis 

of shed antler and erupting teeth Baales (1996) suggests the site was occupied in spring. 

 

Assemblage 

NISP 

reindeer MNI reindeer NISP horse MNI horse 

Remouchamps (BE) NA 6 NA 1? 

Kartstein (DE) 1602 17 NA NA 

Hohler Stein, 

Kallenhardt (DE) NA 14   

Stellmoor, 

Ahrensburgian layer 

(DE) NA 650 NA 1 

Table 9.12. Representations of the number of identified specimens (NISP) and minimum 

number of individuals (MNI) in the north-west European Ahrensburgian assemblages with 

identifiable faunal remains. 

According to Baales (1996) Remouchamps, Kartstein and Hohler Stein may have been 

occupied in spring due to its convenient location on a reindeer migration route. Since most 

skeletal parts are represented at Kartstein, Baales suggests reindeer were killed nearby. 

According to Kierdorf (1996, 67-70) the reindeer herds were probably migrating from their 

winter region in the North European Plain to their summer region in the middle range 

mountains in Germany (Figure 9.5). Baales (1996, 163) argues that the hunters likely 

intercepted a smaller reindeer herd on their migration route towards the middle range 

mountain region. Baales (1996) observed further similarities in the reindeer assemblage 

composition between the Kartstein, Hohler Stein and Remouchamps. The reindeer were 

mainly females and adolescent reindeer and only very few male adult reindeer which is a 

common herd composition also observed for caribou herds (cf. Baales 1996, 164). 

 

This is part of a settlement area where at least 10 sites have been found. The various 

sites are located on several coversand ridges along the edge of a former Lateglacial lake. 

Deeben et al. (2000) have interpreted this as the potential presence of an Ahrensburgian 

aggregation settlement at Geldrop. However, arguments can also be found against the 

presence of an aggregation settlement here. The sites are spread over a large area, 

showing a lot of variation in terms of composition of lithic assemblages and number of 

finds (Deeben et al. 2000).  
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Finally, at Stellmoor a large faunal assemblage was recovered with more than 15,000 

bone fragments and 1300 antler remains. Overall, 29 different species were identified, 

including fish and frog remains, small rodents and 13 different bird species (Rust 1943; 

Taute 1968, List 2). The vast majority of faunal remains (98% of the bones found at the 

site) was identified as reindeer with a minimum of 650 individuals found at the site. Horse 

is represented by a minimum of only one individual. The site was probably occupied during 

autumn based on the growth of reindeer antler. Similar to the cave sites discussed above, 

Stellmoor was likely occupied due to the presence of seasonally migrating reindeer herds 

in the Ahrensburg Tunnel Valley on the North European Plain (Taute 1968). 

 

9.3.4 Intensity of occupation 

The different Ahrensburgian assemblages discussed in this chapter reveal a variety of 

different patterns of activities. The majority of assemblages have been interpreted as 

reflecting short, repeated visits (Table 9.13). The assemblage at Alt Duvenstedt LA 121 is 

difficult to interpret due to the lack of faunal remains. It has been interpreted as a short 

visit of a smaller group using local raw materials (Kaiser and Clausen 2005).  

 

The Remouchamps, Kartstein and Hohler Stein assemblages have been interpreted as 

reflecting short, repeated visits to the sites to hunt and butcher reindeer migrating from 

their summer to their winter region (Kierdorf 1996, 67-70). Since most skeletal parts are 

represented at Karstein, Baales suggests the reindeer were killed nearby. The site was 

probably occupied for a few days to allow the hunters to butcher and process the animals 

(Baales 1996, 165). According to Baales (1996, 231) at Hohler Stein the reindeer were 

probably hunted and killed in the immediate vicinity of the site where they were butchered. 

Baales argues that the kill site was probably just south of the Hohler Stein where the valley 

narrows into a small tunnel (Figure 9.5). Due to the lack of clear stratigraphic 

documentation, it is not clear whether the site was occupied during several seasons or 

whether the assemblage reflects one hunting activity. The Kartstein site represents an 

interesting example of a potential pioneering site (Level 3). Here, a small assemblage was 

recovered with a high tool frequency of 34% with no evidence of knapping on site and the 

majority of raw material imported.  
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Figure 9.5. A reconstructed hunting scene from Hohler Stein, Kallenhardt  

(Baales 2013, 154). 

 

The Geldrop assemblages are part of a settlement area where at least 10 sites have been 

found. The various sites are located on several coversand ridges along the edge of a 

former Lateglacial lake. Deeben et al. (2000) have interpreted this as the potential 

presence of an Ahrensburgian aggregation settlement at Geldrop. However, arguments 

can also be found against the presence of an aggregation settlement here. The sites are 

spread over a large area, showing a lot of variation in terms of composition of lithic 

assemblages and the number of finds (Deeben et al. 2000). 

 

Stellmoor has been interpreted as a mass kill site to hunt, kill and butcher migrating 

reindeer during their autumn migration (cf. Baales 1996, 159). Bratlund (1991) studied 

hunting lesions on reindeer remains from Stellmoor. She suggests that hunters were 

positioning themselves at this convenient spot near a lake in the Ahrensburg Tunnel 

Valley, at a place where the lake is narrow (Stellmoor lies within a 90° angle of the lake). 

The lesions reveal that hunters would first shoot as many reindeer as possible on dry land 

and then as the reindeer tried to escape by crossing the lake would shoot at the swimming 

reindeer (Bratlund 1991, 206). This theory is supported by the large number of arrows 

found in the lake sediment. Bratlund (1991) also argues that the angle of impact lesions 

in the head and neck region suggests that the blow came from above and behind the 

reindeer, indicating that they were shot from a boat or platform in the water. Stone circle 

features were found here which have been interpreted as potential foundations of tents. 

This, together with the large number of cores and other flint knapping activities suggests 
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that the hunters likely occupied this convenient spot for a longer time. Unfortunately, due 

to the unclear stratigraphy at the sites it is not possible to positively determine if the site 

was repeatedly occupied (Rust 1943; Taute 1968). 

 

The assemblage from Zonhoven-Molenheide has been interpreted as a short-term 

transition camp where Ahrensburgian groups stayed in their transit from west to east 

across the North European Plain following reindeer herds (Vermeersch 2015, 89-90). 

Despite the lack of faunal materials, Vermeersch argues that lowland sites were occupied 

during autumn and winter when the reindeer migrated north. He bases this assumption 

on the general pattern of migrating reindeer herds seen at Remouchamps and Kartstein 

which were occupied in spring when the reindeer migrated to the south (cf. Figure 9.5). 

 

Lastly, according to Niekus et al. (2019) Zwolle-ODE seems to represent a single 

occupation event for a variety of different tasks. No hearth was found at the site but 

burnt flint and bone suggest the presence of a potential hearth. 

 

Assemblage 

Associated 

activities on site Length of occupation 

Intensity of 

occupation 

Alt Duvenstedt LA 121 

(DE) NA Short Level 2 

Remouchamps (BE) 

Butchering and 

processing reindeer Short, repeated 

Level 2 with focus on 

hunting/butchering 

Geldrop Mie Peels (NL) 

Variety of different 

tasks Short, repeated Level 2 

Geldrop I (NL) 

Variety of different 

tasks Short, repeated Level 2 

Geldrop 3-2 Oost (NL) 

Variety of different 

tasks Short, repeated Level 2 

Geldrop 3-1 (NL) 

Variety of different 

tasks Short, repeated Level 2 

Kartstein (DE) 

Butchering and 

processing reindeer Short Level 3 pioneering site 

Hohler Stein, 

Kallenhardt (DE) 

Butchering and 

processing reindeer NA 

Level 2 with focus on 

hunting/butchering 

Stellmoor, 

Ahrensburgian layer 

(DE) 

Mass kill site to 

hunt, kill and 

butcher migrating Long, repeated? Level 1? 
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reindeer herds and 

variety of other 

tasks 

Zonhoven-Molenheide 

(BE) 

Short-term transition 

camp Short Level 2 

Zwolle-ODE (NL) 

Variety of different 

tasks Short Level 2 

Table 9.13. Comparison of the different Ahrensburgian sites regarding different activities 

carried out on site and lengths of occupation. 

9.3.5 Art and symbolism 

The recorded assemblages are generally characterised by a lack of non-utilitarian items. 

At Geldrop Mie Peels 80 pieces of red ochre and seven features with a fill of ochre were 

discovered (Figure 9.6) (Deeben and Schreurs 2012). An analysis of the distribution of 

ochre patches in a row show that this could potentially be interpreted as a windbreak, 

possibly made of hides and processed using ochre. According to spatial analyses, this 

windbreak seems to have divided the settlement into a sleeping space on the southern 

side and dump on the northern site (Deeben and Schreurs 2012). As suggested by recent 

re-interpretations of the site, the assemblage represents Ahrensburgian hunters who 

moved into a new territory which may have been occupied by Federmesser hunter-

gatherers. Deeben and Schreurs (2012, 316) argue that the group may have used ochre 

(such as windbreaks and artefacts covered in ochre) to mark their presence in this new 

territory. Similarly, at Geldrop I various pieces of ochre were found, some of which were 

perforated (Wouters 1957). 

 

Figure 9.6. Ochre residue on a burin from Geldrop Mie Peels (after Deeben and Schreurs 

2012, 308). 
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The Remouchamps assemblage yielded various perforated mollusc shells, potentially 

imported from the Paris region (Baales 1996, 171). Furthermore, an engraved bone was 

found and several flint artefacts showed traces of ochre (Baales 1996, 180). 

 

At Stellmoor, a large collection of reindeer carcasses had been deliberately submerged 

into the lake by placing large stones into their thoracic cavities (Rust 1937, 197). Rust had 

interpreted these carcasses as ñvotiveò offerings. However, a more recent study revealed 

butchering marks on the ñsacrificedò reindeer skeletons at Stellmoor (Bratlund 1991, 48-

58). This means the reindeer remains at Stellmoor may represent the normal discard at 

the site to prevent myriads of bluebottles from settling rather than ñvotiveò offerings. 

9.4 Summary 

The analysis of the 11 recorded Ahrensburgian assemblages with organic material have 

revealed new insights regarding the classificatory definitions of this archaeological group. 

As shown in this chapter, despite the traditional distinction between Ahrensburgian and 

Epi-Ahrensburgian assemblages, no apparent differences were observed between the 

recorded Epi-Ahrensburgian assemblages of Geldrop Mie Peels and the other 

Ahrensburgian assemblages. Therefore, Geldrop Mie Peels will be integrated into the 

Ahrensburgian group in the subsequent parts of this thesis. A few general patterns could 

be observed among the 11 recorded Ahrensburgian assemblages. Technology was 

generally geared towards the production of large, regular blades with parallel edges with 

a strong element of opposed platform cores, which follows previous observations. An 

element specific to this group seems to be the production of new platforms characteristic 

for instance by removing platform rejuvenation flakes. The majority of assemblages 

indicate an expedient technology with evidence of flint knapping on site. On the other 

hand, the Kartstein assemblage appears to reflect a curated technology with the import of 

finished artefacts to the site. Seven of the recorded assemblages featured tanged points 

while Alt Duvenstedt LA 121, Geldrop Mie Peels and Zwolle-ODE show no evidence of 

these diagnostic pieces. Interestingly, non-geometric microliths dominate all of the 

recorded assemblages, except the Stellmoor assemblage. A varied picture emerges in 

terms of raw material procurement patterns with local, regional and long-distance 

procurement evident, including the use of high, medium and variable raw material quality.  

 

As with the previous Late Federmesser assemblages the environmental data is incredibly 

sparse. The recorded environmental and faunal data indicates an occupation in an open 

landscape with light pine forest cover which fits well with the traditional association of 

Ahrensburgian assemblages with the Younger Dryas stadial. Among the recorded 
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assemblages, reindeer is by far the most commonly represented species, followed by 

horse. In terms of intensity of occupation, the recorded Ahrensburgian assemblages 

reveal a varied pattern with the majority of assemblages reflecting short, repeated 

occupations, while Stellmoor has been interpreted as potentially representing a mass kill 

site which was occupied for a long time. 
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Chapter 10: Long Blade assemblages 

10.1 Introducing the sites 

In sum, 13 Long Blade assemblages were recorded in the database (Figure 10.1). Table 

10.1 provides background data on the recorded Long Blade sites. The following section 

gives a brief introduction to the research history of each site. 

 

 

Figure 10.1. Map of the study area showing the approximate coastline during the 

Pleistocene-Holocene transition with the location of the recorded Long Blade sites with 

organic remains. 19: Melbeck-Friedhof (DE); 20: Three Ways Wharf (GB); 21: Flixton Island 

II/Seamer (GB) (the Early Mesolithic sites of Star Carr and Seamer C are located in close 

proximity); 10: Belloy-sur-Somme (FR) (also a Late Federmesser site); 22: Alizay (FR); 23: 

Kingsmead Quarry (GB); 24: Church Lammas (GB); 25: Avington (GB). Map created using 

ArcGIS.Pro.2.8, after: compiled by Grimm 2009 after Björck 1995a; Boulton et al. 2001; 

Lundqvist and Wohlfahrt 2001; Weaver et al. 2003; Clark et al. 2004; Brooks 2006; Ivy-Ochs 

et al. 2006; added by Woldstedt 1956; Anonymous 1992; Björck 1995b; Björck 1996; Coope 

et al. 1998, Fig. 4H; Kobusiewicz 1999, 190; Gaffney et al. 2007, 3ï7 and 71. 
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Melbeck-Friedhof 3/3A, Lower Saxony, Germany: This small flint assemblage (n=151) 

was discovered in Lateglacial coversands and excavated in 1990 across an area of 20 

m². The finds were deposited around a hearth. This assemblage was originally interpreted 

as an Ahrensburgian site (Richter 1992). Weber et al. (2011, 292) have recently re-

analysed the assemblage and have associated the assemblage with the Long Blade 

technology. The only organic material recovered from the site is a charcoal sample which 

was dated to the Younger Dryas. 

 

Three Ways Wharf, Uxbridge, England: This site is situated on the Colne floodplain just 

12.7 km north of the long blade site at Church Lammas. Between 1987 and 1988 the 

Department of Greater London Archaeology (DGLA) and Museum of London, currently 

known as the Museum of London Archaeology (MOLA), carried out trial excavations at 

Three Ways Wharf with the aim of investigating the pre-12th-century development of the 

medieval market town (Lewis and Rackham 2011, 1-5). During the excavation of the 

medieval and post-medieval archaeology five distinct faunal and flint scatters were 

discovered in situ. Scatter A and scatter C east have been interpreted as belonging to the 

Long Blade tradition. Unfortunately, no radiocarbon date could be obtained for scatter C 

east. However, abundant remains of reindeer in combination with the lithic technology 

points to a Lateglacial occupation, probably broadly contemporary with scatter A. Besides 

these Long Blade scatters, an Early Mesolithic flint and faunal scatter, scatter C west, was 

excavated at Three Ways Wharf (Lewis and Rackham 2011, 55-71). These three scatters 

probably represent a succession of occupations separated only by a few hundred years 

with scatter A reflecting the oldest phase, scatter C east occupying an intermediate phase 

and scatter C west the youngest phase. Scatters B and D are relatively small and did not 

provide reliable radiocarbon dates. However, scatter B is probably of Lateglacial age. 

 

Flixton Island II, North Yorkshire, England: This site is situated east of the famous Early 

Mesolithic site of Star Carr, at the palaeolake Flixton. It was discovered in 1948 by local 

amateur archaeologist, John Moore. Only a short report about the site was published as 

an appendix at the end of Clarkôs (1954) Star Carr monograph. The site has been re-

investigated recently with excavations taking place between 2012-2014 (Milner et al. 

2017; Milner et al. forthcoming). The write up of these investigations is currently in 

progress with the publication of a detailed monograph next year. The recent excavations 

uncovered 126 bone fragments, consisting mainly of horse bones. Surprisingly, only a 

very small flint assemblage was recovered comprising of 10 pieces, including one 

microlith. A large blade was discovered on the spoil heap which likely derives from the 

Long Blade layer of occupation (Conneller et al. forthcoming). 
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Belloy-sur-Somme, Somme, France: This multi-period site was already introduced 

previously (see section 8.1). Unfortunately, no absolute numbers in terms of the total 

number of artefacts were documented for the upper (Long Blade) layer.  

 

Seamer, North Yorkshire, England: This site was discovered less than 1.5 km from Star 

Carr. A programme of survey and excavation took place in the 1970s in advance of landfill 

in this area. The excavations (spanning several hundred square metres) produced several 

lithic scatters and faunal remains, including horse bones. At present, Long Blade evidence 

around palaeolake Flixton derives from Flixton II mentioned above; one large site at 

Seamer C which was potentially re-occupied; a small knapping scatter at Seamer L and 

isolated finds of humanly-modified horse bones at various locations around the lake 

(Conneller forthcoming). 

 

Alizay (Eure), Haute-Normandie, France: The multi-period site was excavated in 2010. 

Besides several Mesolithic and Neolithic layers, the site also yielded lateglacial artefacts. 

Locus 2 consists of Palaeolithic and Mesolithic finds which the excavators separated on 

the basis of technological analyses. The Final Palaeolithic material (Locus 28704) 

contained 4203 lithic artefacts, including Long Blades, as well as over 400 faunal remains 

(Bemilli et al. 2014).  

 

Kingsmead Quarry, Colne Valley, England: A Final Palaeolithic site featuring well-

preserved faunal remains has recently been excavated at Kingsmead Quarry in the Colne 

Valley, again in the same valley as Three Ways Wharf (Barclay et al. 2017). This site 

contained both flint and bone in situ, in some areas with densities up to 1200 artefacts per 

square metre. A detailed excavation report has not been published yet. 

 

Church Lammas, Colne Valley, England: Two Lateglacial flint and faunal scatters were 

uncovered during excavations by Surrey County Archaeological Unit (SCAU) in 1995 at 

Church Lammas, which is located near Staines-upon-Thames in the lower Colne Valley, 

just 12.7 km south of Three Ways Wharf (Jones et al. 2013). The complete assemblage 

at Church Lammas consists of 301 bones with poor preservation and 316 lithics. The 

lithics in scatter 1 are very similar to Scatter C east at Three Ways Wharf; therefore, scatter 

1 has been interpreted as possibly deriving from the same group of Lateglacial hunter-

gatherers that is responsible for producing scatter C east at Three Ways Wharf. Scatter 1 

consists of 245 lithics, including 88 blades and 81 flakes (ca. 36% of the assemblage). 

The assemblage exhibits several larger blades of up to 150mm in length. Two large flakes 

with bruises were found but no lames mâchurées. Scatter 1 featured only a single 

fragment of a microlith with an abrupt lateral retouch at the proximal end. In addition, one 
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proximal fragment of a blade features a notch which may reflect a failed attempt to 

produce a microlith (Jones et al. 2013, 77). Scatter 2 contains a very small number of lithic 

artefacts (n=71), including 33 blades with up to 160mm in length. Unfortunately, most 

parts of this scatter seem to have been destroyed before archaeological investigations 

could take place. 

 

Avington VI, Berkshire, England: The site of Avington VI is located in the Kennet Valley 

near Avington, Berkshire, southern England. The river Kennet is a tributary of the Thames 

(Froom 2005, 1). The site at Avington VI was initially excavated in 1964 as part of the 

construction of an electricity substation to the west of Kintbury. Several lithic artefacts 

were recovered which were interpreted as Late Mesolithic finds. In sum, the Long Blade 

assemblage is composed of 14,560 lithics. However, some mixing of Final Palaeolithic 

and Mesolithic artefacts were noted by Froom (2005, 13-14). It remains unclear to the 

author, however, how exactly the differentiation was made between Final Palaeolithic and 

Late Mesolithic lithic artefacts. The assemblage contains a significant number of blades 

(n=2531), including 43 lames mâchurées. In addition, 31 microliths were identified, 

including simple oblique points and various types of backed points. In October 1995 

samples were taken from the original area of excavation to investigate the stratigraphy 

and palaeoecology of the site (Barton et al. 1998). This investigation resulted in OSL 

(optically stimulated luminescence) measurements of the surrounding soil of the Long 

Blade site at Avington VI, Berkshire confirming the transitional position of long blade 

assemblages between the Pleistocene and Holocene.  

Assemblage Latitude Longitude 

Excavation 

dates 

Exc. area 

m² 

Represent. 

exc. area Source 

Melbeck-Friedhof 

3/3A 53.173 10.4235 1990 20 NA 

Richter 1992; 

Weber et al. 

2011 

Three Ways 

Wharf, scatter A 51.5501 -0.4838 1986-1990 NA <50% 

Lewis and 

Rackham 2011 

Three Ways 

Wharf, scatter C 

east 51.5501 -0.4838 1986-1990 NA NA 

Lewis 1991; 

Lewis and 

Rackham 2011 

Flixton Island 2 54.2158 -0.4129 

1948-1949; 

2012-2014 940 >50% 

Moore 1950; 

1954; Conneller 

et al. 

forthcoming, 

Taylor (pers. 

comm.) 
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Belloy-sur-

Somme; Blue 

patinated series 49.9657 2.1211 

1907-1910; 

1984-1989 1100 >50% 

Fagnart 1991; 

1993; 1997 

Dormagen- 

Nievenheim; 

Final Palaeolithic 

site 51.1111 6.7948 2016 366 <50% Heinen 2016a,b 

Alizay, Locus 

28704 49.3103 1.1718 2010 12 NA 

Aubry et al. 

2010; Bemilli et 

al. 2014 

Seamer L 54.2142 -0.4233 1982; 1984 NA NA 

Conneller and 

Higham 2015; 

Conneller 

forthcoming 

Seamer C; 

scatter C 54.2142 -0.4233 1977-1984 NA NA 

Conneller 

forthcoming 

Kingsmead 

Quarry 51.4652 -0.5342 2014 150 >90% 

Barclay et al. 

2017 

Church Lammas, 

scatter 1 51.4434 -0.5441 1994-1995 23 <50% Jones et al. 2013 

Church Lammas, 

scatter 2 51.4434 -0.5441 1994-1995 5 <50% Jones et al. 2013 

Avington VI 51.4017 -1.4594 

1972; 1978-

1979; 1981; 

1995 NA >50% 

Barton et al. 

1998; Froom 

2005 

Table 10.1. Background data on the 13 recorded Long Blade assemblages with organic 

material, including coordinates, excavation dates, excavated area (m²) and representation 

of excavated area in relation to the original site.  

 

In line with Gardinerôs (2015) model for habitat use discussed in Chapter 3, the majority 

of Long Blade sites (n=7) are located in river valleys (Table 10.2). However, the sites in 

the Vale of Pickering, including Flixton Island 2 and Seamer, are situated at a palaeolake, 

while Avington VI and Melbeck-Friedhof are located near streams. In addition, Dormagen-

Nievenheim is situated on a slope within 500 m of a river. 
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Assemblage Altitude Setting 

Distance 

water Type water 

Melbeck-Friedhof 3/3A (DE) Valley Open Air Immediate Stream 

Three Ways Wharf, scatter A (GB) Valley Open Air Immediate River 

Three Ways Wharf, scatter C east (GB) Valley Open Air Immediate River 

Flixton Island 2 (GB) Valley Open Air Immediate Lake 

Belloy-sur-Somme; Blue patinated series 

(FR) Valley Open Air Immediate River 

Dormagen-Nievenheim; Final 

Palaeolithic site (DE) Slope Open Air Close River 

Alizay, Locus 28704 (FR) Valley Open Air Immediate River 

Seamer L (GB) Valley Open Air Immediate Lake 

Seamer C; scatter C (GB) Valley Open Air Immediate Lake 

Kingsmead Quarry (GB) Valley Open Air Immediate River 

Church Lammas, Scatter 1 (GB) Valley Open Air Immediate River 

Church Lammas, Scatter 2 (GB) Valley Open Air Immediate River 

Avington VI (GB) Valley Open Air Immediate Stream 

Table 10.2. Background data on the 13 recorded Long Blade assemblages, including 

altitude (Valley/Slope/Hilltop), setting (Open air/Cave), distance to water (Immediate/Close 

(within 500 m)/Distant) and type of water (Stream/River/Lake). 

10.2 Assessing the classificatory criteria used to define Long 

Blade assemblages: A technological and raw material-based 

definition 

10.2.1 Technology 

In contrast to other Lateglacial and Early Postglacial traditions which are mainly defined 

by the presence of diagnostic tool types, definitions of the Long Blade Industry are 

generally based on technology, raw material availability and the lack of diagnostic 

tool types (which means the general absence of Ahrensburgian tanged points). 

 

Seven of the 13 recorded Long Blade assemblages yielded detailed published 

technological analyses (Table 10.3). Based on these analyses, a common set of criteria 

was developed which characterises Long Blade technology as follows: 
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ǒ Knapping was generally directed at the production of large blades with parallel 

ridges with the presence of generally large blades of 120 mm in length or more. 

ǒ Most blade cores generally feature opposed platforms.  

ǒ Edge faceting on striking platforms and butts is a characteristic element. For 

instance, 27% of blades in the assemblage from Belloy-sur-Somme exhibit faceted 

butts (Fagnart 1997, 79). 

ǒ Blade technology generally revolves around the soft hammerstone technique as 

evident from blades which feature narrow butts, relatively flat bulbs, lipping 

between butt and bulb, often with heavily abraded butts and faceted striking 

platforms. At three Ways Wharf, scatter A, 79% of measured blades were 

produced using the soft hammer technique (Lewis and Rackham 2011, 49). 

 

The remaining assemblages were attributed to the Long Blade Industry based on 

technological analyses which were not published in detail:  

The assemblage of Melbeck-Friedhof was associated with the Long Blade Technology by 

Weber et al. (2011, 292) without any further published details. Similarly Belloy-sur-Somme 

(Fagnart 1991) and Dormagen-Nievenheim (Heinen 2016a,b) were attributed to this 

technology lacking a detailed discussion of the technology. For Alizay, Aubry  et al. (2010, 

17) mention that the assemblage featured opposed platform cores with a technology 

focused around the production of regular blades. Lastly, Kingsmead Quarry has not been 

published in detail to date but the excavators mention the presence of ñLong Bladesò 

(Barclay et al. 2017, 4).  

Assemblage Technology 

n tanged 

points 

n 

microliths 

n 

microburins 

n axe 

debitage 

Melbeck-Friedhof 3/3A 

(DE) 

A technological 

analysis of the 

material by Weber 

et al. (2011) has 

associated this 

assemblage with 

the Long Blade 

tradition. NA NA NA 0 

Three Ways Wharf, 

scatter A (GB) 

Detailed 

technological 

analysis 0 9 0 1 

Three Ways Wharf, 

scatter C east (GB) 

Detailed 

technological 

analysis 0 31 

Extremely 

rare 17 
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Flixton Island 2 (GB) 

No detailed 

technological 

analysis possible 

due to small 

assemblage 0 1 0 0 

Belloy-sur-Somme; 

Blue patinated series 

(FR) 

No detailed 

technological 

analysis 0 3 0 0 

Dormagen-Nievenheim; 

Final Palaeolithic site 

(DE) 

No detailed 

technological 

analysis 0 17 0 0 

Alizay, Locus 28704 

(FR) 

Opposed platform 

cores with a 

technology 

focused around 

the production of 

regular blades 

(Aubry et al. 

2010, 17). 0 

A few 

microliths NA 0 

Seamer L (GB) 

Detailed 

technological 

analysis 0 0 0 0 

Seamer C; scatter C 

(GB) 

Detailed 

technological 

analysis 0 Rare 0 0 

Kingsmead Quarry 

(GB) 

No detailed 

technological 

analysis NA NA NA 0 

Church Lammas, 

Scatter 1 (GB) 

Detailed 

technological 

analysis 0 2 1 0 

Church Lammas, 

Scatter 2 (GB) 

Detailed 

technological 

analysis 0 0 0 0 

Avington VI (GB) 

Detailed 

technological 

analysis 2 32 0 0 

Table 10.3. Comparison of the recorded Long Blade assemblages regarding technology 

and diagnostic lithic artefacts, including tanged points and microliths.  
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10.2.2 Raw material and mobility: The LBI as an archaeological group 

or technology? 

Due to the location of several Long Blade assemblages, including Belloy-sur-Somme in 

France and Übach-Palenberg in Germany, near high-quality raw material sources Roy 

Froom (2005) has argued that these assemblages do not reflect a tradition on the same 

hierarchical level as the Ahrensburgian culture. Instead, Long Blade assemblages are 

supposed to demonstrate a certain technique employed when hunter-gatherers were 

close to high-quality raw material. The site at Belloy-sur-Somme lies in a privileged 

location in the Somme Valley with local access to high-quality Chalk flint. As such, the 

Federmesser assemblage consists of good-quality Coniacien flint whereas the Long 

Blade assemblage was made of large nodules of Upper Turonian flint. Both raw materials 

were available in close vicinity to the site (Fagnart 1991, 216). Froomôs hypothesis can be 

applied to further Long Blade sites: For instance, the site of Übach-Palenberg, Germany 

probably served as an atelier site close to raw material sources where flint nodules would 

be worked and the knappers would take the Long Blades with them (Jöris and Thissen 

1997). The other end of the spectrum can be seen in scatters C and F at Seamer C where 

some of the Long Blades were imported to the site (Conneller and Schadla-Hall 2003; 

Sørensen and Sternke 2004). Similarly, at Avington VI flint-bearing chalk can be collected 

locally, a few hundred metres away from the site (Froom 2005, 93).  

 

However, Froomôs hypothesis does not explain the lack of high-quality raw material near 

other Long Blade sites, including Three Ways Wharf. Indeed, the lateglacial hunter-

gatherers of scatters A and C east and the Early Mesolithic knappers of scatter C west 

had access to the same poor-quality river gravels but actively chose differently sized 

nodules (Lewis and Rackham 2011, 43; 102). Similar to Three Ways Wharf, the hunters 

at Church Lammas collected Colney Street gravels of the closeby River Colne as a raw 

material (Jones et al. 2013, 71). The raw material was thus generally poorer than if the 

material had been collected from high-quality chalk deposits. However, overall, the raw 

material used at Church Lammas was of slightly better quality than at Three Ways Wharf 

(Jones et al. 2013, 71).  

 

Furthermore, the site at Dormagen-Nievenheim offers an interesting insight into possible 

patterns of mobility of hunter-gatherers associated with the LBI. Here, the majority of 

artefacts were made of Baltic flint (74.6%) (Heinen 2016a, 23). Baltic flint originally 

developed during the Upper Cretaceous and the Early Tertiary in the Baltic Sea region 

(Floss 1994, 103). The flint deposits were transported southwards by the glaciers of the 

Saale/Drenthe glaciation (Figure 10.2). Therefore, smaller flint which has been battered 
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by the moving glaciers was available in more southern regions into Central Europe. The 

area around Krefeld marks the southernmost extent of the Saale/Drehnte glaciation and 

therefore the southernmost distribution of Baltic flint gravels. The site of Dormagen-

Nievenheim is located more than 30 km south of this region. In order to produce such 

large artefacts from Baltic flint the nodules would need to be large and therefore must 

derive from more northern regions where larger Baltic flint nodules were available. 

Therefore, the hunter-gatherers must have transported the flint material over long 

distances moving from northern to southern regions. Interestingly, 20.8% of the artefacts 

were made of Meuse flint. Investigations of the cortex of the material suggests this raw 

material would have been collected from the primary deposits around Maastricht, possibly 

from Rijkholt, Netherlands (Heinen 2016a, 23). Moreover, a small number of flint artefacts 

(1.4%) were made of red flint which can only be found on the German island Helgoland 

which is situated more than 350 km north to Dormagen (Figure 10.3). 

 

 

Figure 10.2. Distribution of Baltic flint and Meuse flint in Central Europe. The long blade 

site of Dormagen-Nievenheim is marked by a red circle (Map: A Zander with data from 

Floss 1994). 
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Figure 10.3. Red óHelgolandô flint from Dormagen-Nievenheim, Germany (After Heinen 

2016a, 24). 

 

When comparing the different lengths of the longest blades in each assemblage in 

association with raw material availability in close vicinity to the site a clear trend can be 

observed (Table 10.4). With high quality flint material available, such as at Belloy-sur-

Somme and Avington VI, the knappers were able to produce very large blades of up to 

270 mm in length (Fagnart 1991, 216; Froom 2005, 93). Sites, including Alizay and Church 

Lammas, featured medium quality flint in the immediate surroundings of the site and 

therefore allowed the production of larger blades of up to 160 mm in length (Jones et al. 

2013, 71). At Flixton 2 potential long distance material was used from a Lincolnshire chalk 

source, however this needs to be confirmed through further analysis (Conneller et al. 

forthcoming).  Similarly, at Dormagen the relatively large size of blades up to 170 mm 

suggests raw material was imported, potentially from northern Germany or the 

Netherlands (Heinen 2016a, 23). In comparison, at Three Ways Wharf relatively poor 

quality flint gravels were available resulting in the smaller length of the blades of up to 142 

mm in length. Therefore, the lengths of the blades clearly correspond with the raw material 

availability. However, the relatively large blades from Dormagen-Nievenheim, Church 

Lammas and Three Ways demonstrate that the application of Long Blade technology was 

not necessarily restricted to sites with high quality raw material availability.  
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Assemblage Length of longest 

blade (mm) 

Raw material 

availability  

Main raw material 

origin 

Belloy-sur-Somme 270 High quality flint 

available 

Local 

Avington VI 237 High quality flint 

available 

Local 

Dormagen-

Nievenheim 

170 Medium quality flint 

available 

Long distance (due to 

large size of raw 

material, probably 

from northern 

Germany or the 

Netherlands) 

Alizay 160 Medium quality flint 

available 

Local 

Church Lammas, 

scatter 1 

150 Medium quality flint 

available 

Local 

Church Lammas, 

scatter 2 

130 Medium quality flint 

available 

Local 

Three Ways Wharf, 

scatter C east 

142 Poor quality flint 

available 

Local 

Three Ways Wharf, 

scatter A 

109 Poor quality flint 

available 

Local 

Flixton Island 2 120 High quality  Potentially long 

distance? 

Table 10.4. Comparing the different lengths of the longest blades in association with raw 

material availability in the immediate vicinity of the site. 

10.2.2.1 The function of the lames mâchurées 

Long blades frequently exhibit distinct bruising along the edges (Figure 10.4) (Fagnart 

1991; Barton 1998; Lewis and Rackham 2011). Because of this characteristic edge 

damage, the assemblages are referred to as industries à pièces mâchurées (lames 

mâchurées) or bruised blade industries. However, this attribute cannot be observed for 

Dormagen-Nievenheim (Heinen 2015). 
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The presence of such Long Blades in the assemblages during the Palaeolithic-Mesolithic 

transition raises the question of their functionality. The bruised blades indicate possible 

functions of these blades (Figure 10.4). The Avington VI assemblage features a 5:1 ratio 

of bruised blades to bruised flakes whereas the general blade-flake ratio is 1:1. In addition, 

relatively large blades of up to 237 mm exhibit the typical ventral bruises. This suggests a 

deliberate selection of Long Blades (Froom 2005, 34). Furthermore, bruising is also more 

frequently found on crested blades and bruised blades are often cortical. At Church 

Lammas, scatter 1 the opposite can be observed. Here, most blades (66 out of 88) 

featured no cortex and were clearly produced during later stages (Jones et al. 2013, 75-

76). 

 

 

Figure 10.4. An example of a bruised blade (lames mâchurées) from Three Ways Wharf  

(Lewis and Rackham 2011, 49). 

 

According to Barton (1998) and Fagnart (1991) the bruised blades represent a posteriori 

tools whereby the bruises stem from the heavy usage of the blades rather than intentional 

retouch. Belloy-sur-Somme is characterised by a high number of bruised pieces with 436 

of the 679 tools (64.22%) featuring the typical óbruisesô. However, the exact function of the 

bruised blades remains debated. On the basis of experimental investigations, Jean-Pierre 

Fagnart (1993) has suggested the blades were used as tools to shape soft stone 

hammers. A similar hypothesis has been brought forward by Roy Froom (2005, 37) who 
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proposed the bruised blades were products of ñflint-to-flintò contact. According to Froom, 

the bruises might derive from trimming the edges of striking platforms of cores. 95% of 

blades from Avington VI featured evidence of trimmed platforms (Froom 2005, 29). 

 

On the other hand, it has been argued bruised blades were used to cut organic material, 

such as wood or bone (Bordes 1967; 1969; Barton 1986b). In particular, it has been 

argued that the lames mâchurées were used for butchering activities. For instance, 

despite the inconclusive results of the use-wear analysis in scatter A from Three Ways 

Wharf, Lewis and Rackham (2011, 185) state that the single bruised blade from the 

assemblage was found in association with a distinct concentration of upper limb bones. 

This association points to the use of lames mâchurées for ñheavy-dutyò butchery (Lewis 

and Rackham 2011, 185). According to Sørensen and Sternke (2004, 108) the association 

of bruised blades with organic material means bruised blades can be defined as early 

ñhandheld axesò reflecting a Final Palaeolithic origin of the characteristic Mesolithic tool.  

10.2.3 Tanged points, microliths, microburins and axe debitage 

In contrast to the previously discussed Ahrensburgian tradition, the majority of Long Blade 

assemblages are characterised by a distinct lack of tanged points (Table 10.3). One of 

the few exceptions is the assemblage from Avington VI which features two tanged points 

which bear similarities to the Ahrensburgian points, such as found at Stellmoor (Barton 

1991, 237; Froom 2005, 15). Several examples of tanged points are also known from 

other British Long Blade sites, including Doniford Cliff, North Somerset and Tayfen Road, 

Suffolk (Barton 1998). Instead of tanged points, the majority of LBI assemblages contain 

a small number of non-geometric microliths, including small rhombic and concave 

truncated points. Refitting of a non-geometric microlith to one of the long blades at Three 

Ways Wharf, scatter A demonstrates that microliths can be associated with the production 

of long blades at the site (Lewis and Rackham 2011, 93). At Avington VI, alongside simple 

oblique points, various forms of backed blades are typical of the assemblage (Froom 

2005). The Long Blade assemblages discussed in this work exhibit only very few 

microburins. As such, at Three Ways Wharf, scatter C east only three microburins were 

recovered, compared to 31 microliths (Lewis and Rackham 2011, 72-73).  

 

As with the previously discussed Ahrensburgian assemblages, non-geometric microliths 

dominate the recorded Long Blade assemblages. In fact, only Three Ways Wharf, scatter 

c east produced one geometric microlith, an elongated trapeze (Figure 10.5). Interestingly, 

the two assemblages at Three Ways Wharf further show evidence of axe manufacture on 

site, a tool which is traditionally associated with the Early Mesolithic (see Chapter 4.7) 

(Lewis and Rackham 2011). At scatter C east 16 potential axe thinning flakes were 
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discovered and one potential axe sharpening flake (Lewis and Rackham 2011, 80). 

However, the excavators remark that some of the possible axe thinning flakes may have 

been the by-product of core reduction on site, for example by posterior flaking of an 

opposed platform core. 

 

Figure 10.5. Examples of different types of points. From left to right: Tanged point from 

Avington VI (Barton 1998, 171); Non-geometric point without basal retouch from Three 

Ways Wharf; concave truncated microlith from Three Ways Wharf; elongated trapeze from 

Three Ways Wharf (Lewis and Rackham 2011, 49-71). Scale: 1:1. 

 

Assemblage 

n non-geometric 

microliths 

n geometric 

microliths 

Three Ways Wharf, scatter A (GB) 9 0 

Three Ways Wharf, scatter C east (GB) 18 1 

Belloy-sur-Somme; Blue patinated series 

(FR) 3 0 

Dormagen-Nievenheim; Final Palaeolithic 

site (DE) 17 0 

Avington VI (GB) 32 0 

Flixton Island 2 (GB) 1 0 

Table 10.5. Comparison of the recorded Long Blade assemblages regarding the number of 

non-geometric and geometric microliths. Numbers highlighted in bold are based on the 

authorôs analyses of published lithic drawings. 

10.3 Supplementary data 

The following section will evaluate whether similarities can be observed between the 13 

recorded assemblages beyond the traditional technological and typological definitions, 

focusing on raw materials, assemblage composition, environmental and faunal data, 

associated activities and lengths of occupation as well as ritual elements. 
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10.3.1 Lithics 

10.3.1.1 Tool frequencies 

Long Blade assemblages generally feature a very limited number of retouched tools, 

usually less than 2% (Barton 1986a; Cooper 2006). Scrapers generally dominate the 

assemblage, followed by burins and truncations. As shown in Table 10.6, Three Ways 

Wharf, scatter C east seems to represent a special case regarding the composition of the 

assemblage. Here, the tool inventory showed much more variation compared to scatter A 

and other LBI sites.  As such, a distinct abundance of endscrapers was documented with 

32 scrapers clearly dominating the tool assemblage compared to the 12 identified burins 

(Lewis and Rackham 2011, 76). The generally small number of retouched tools might be 

due to the importance of long blades in the assemblages which were probably used as 

tools for working hard materials and thereby replacing some of the traditional tools. Only 

one formal tool was discovered at Flixton II, a tip of a microlith (Conneller et al. 

forthcoming). 

 

Assemblage 

n 

truncations n burins 

n 

borers 

n 

notches 

n 

scrapers 

n axe 

debitage Sum (Ɇ) 

Three Ways Wharf, 

scatter A (GB) 0 0 0 0 1 1 2 

Three Ways Wharf, 

scatter C east (GB) 3 15 0 7 32 17 74 

Belloy-sur-Somme; 

Blue patinated series 

(FR) 2 7 0 0 27 0 36 

Dormagen-

Nievenheim; Final 

Palaeolithic site (DE) 4 22 1 0 25 0 52 

Seamer C; scatter C 

(GB) 0 Common 0 0 Common 0 NA 

Church Lammas, 

Scatter 1 (GB) 1 2 0 0 0 0 3 

Church Lammas, 

Scatter 2 (GB) 0 1 0 0 0 0 1 

Avington VI (GB) 0 2 0 0 9 0 11 

Sum (Ɇ) 10 49 1 7 94 18  

Table 10.6. Comparison of the recorded Long Blade sites in terms of toolkits.  
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10.3.1.2 Number of cores, Exploitation and Function Indices 

Five of the recorded Long Blade assemblages produced absolute data on the number of 

lithic artefacts >10 mm, the number of cores and tools, enabling the calculation of the 

exploitation index and/or the function index (Table 10.7). The assemblages have a varied 

exploitation index ranging between values of 23 and 139.8 indicating a variety of different 

exploitation strategies. Three Ways Wharf, scatter C east has the highest exploitation 

index indicating an efficient use of the local raw material (Lewis and Rackham 2011). On 

the other hand, Church Lammas, scatters 1 and 2 represent short-term occupations with 

limited knapping activities on site (Jones et al. 2013). The frequency of tools and low 

function indices at Three Ways Wharf, scatters A and C east, Church Lammas, scatter 1 

and Avington VI indicate an expedient technology while the higher frequency of tools at 

Dormagen-Nievenheim may indicate a curated technology with the import of finished tools 

to the site.  

Assemblage 

n lithic 

artefacts 

>10 mm 

n 

cores 

Exploitation 

Index >10 mm % tools 

Function 

Index 

Melbeck-Friedhof 3/3A (DE) NA 12 NA NA NA 

Three Ways Wharf, scatter A 

(GB) 932 12 77.6 2 1.59 

Three Ways Wharf, scatter C 

east (GB) 5873 42 139.8 2.4 3.36 

Flixton Island 2 (GB) 8 0 NA 12.5 NA 

Dormagen-Nievenheim; Final 

Palaeolithic site (DE) 1327 NA NA 10 NA 

Alizay, Locus 28704 (FR) NA NA NA NA NA 

Seamer L (GB) NA 1 NA NA NA 

Seamer C; scatter C (GB) NA NA NA NA NA 

Kingsmead Quarry (GB) NA NA NA NA NA 

Church Lammas, scatter 1 (GB) 207 9 23 3.4 0.77 

Church Lammas, scatter 2 (GB) 61 1 61 NA NA 

Avington VI (GB) 4810 60 80.2 1.2 0.93 

Table 10.7. Number of lithics >10 mm, number of cores, percentages of tools (in relation to 

n lithic artefacts >10mm), exploitation indices and function indices for the recorded Long 

Blade sites. Exploitation index = n artefacts >10mm / n cores. Function index = n tools / n 

cores. Numbers highlighted in bold are based on the authorôs analyses of published lithic 

drawings. 
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10.3.1.3 Blade-flake ratios 

Six of the recorded assemblages yielded absolute data on blade-flake ratios (Table 10.8). 

The blade-flake ratio and percentage of blades/bladelets in the assemblage is high for all 

recorded sites with ratios of 0.7 and higher and percentages of 19.9 and higher. This 

indicates a focus on blade production and usage at Long Blade sites.  

 

Assemblage n flakes n blades n bladelets 

n blades 

and 

bladelets 

% blades 

and 

bladelets 

blade-flake 

ratio 

Three Ways Wharf, 

scatter A (GB) 352 NA NA 244 26.2 0.7 

Three Ways Wharf, 

scatter C east (GB) 1434 NA NA 1164 19.9 0.81 

Flixton Island 2 (GB) 0 7 0 7 77.7 NA 

Alizay, Locus 28704 

(FR) 2 NA NA NA NA NA 

Church Lammas, 

Scatter 1 (GB) 81 NA NA 88 42.5 1.01 

Church Lammas, 

Scatter 2 (GB) 19 NA NA 36 59 1.89 

Avington VI (GB) 1801 NA NA 2590 53.8 1.43 

Table 10.8. Proportion of blades and flakes in the recorded Long Blade assemblages. 

Blade-flake ratio = n blades / n flakes. Numbers highlighted in bold are based on the 

authorôs analyses of published lithic drawings. 

10.3.2 Environment 

Among the very few north-west European Long Blade sites with organic preservation are 

those from Three Ways Wharf (Uxbridge, Greater London) and Avington VI (Berkshire) 

(Table 10.9). At Three Ways Wharf, molluscan evidence indicates open grassland for 

scatters A and C east associated with the Long Blade occupation (Lewis and Rackham 

2011). Similarly, Avington VI revealed environmental information. Pollen analysis of 

samples taken between 1978/79 revealed an open landscape, including Juniperus, 

Empetrum and Artemisia. 

 

In addition, two Long Blade sites from Continental Europe yield environmental information. 

This includes the multi-period site of Alizay (Eure), Haute-Normandie in northern France, 

which was located in a quarry and which was excavated in 2010. Molluscan evidence from 
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Alizay indicates that the Long Blade occupation was associated with woodland (Bemilli et 

al. 2014). However, since Alizay is potentially a mixed site one needs to be careful with 

the environmental data of the site. Moreover, an AMS-dated charcoal fragment from the 

Long Blade occupation at Dormagen-Nievenheim, western Germany, has been identified 

as birch, pointing to a lightly forested landscape (Heinen 2016b). This heterogeneity in the 

landscape indicates that the Long Blade occupation is generally associated with a mosaic 

landscape with large parts of open tundra environment especially in the northern regions 

(treeless regions found in cold landscapes, characterized by patches of low vegetation 

including mosses and small shrubs), and intermingled patches of light woodland in the 

more southern and low lying areas. At Flixton Island II sediment descriptions made by 

Walker and Godwin (1954, figure 24) and the recorded pollen profile from 1951 can be 

associated with the stratigraphic sequence recorded during the recent project at the site 

(Taylor et al. forthcoming). Here, twigs and leaf fragments of Betula indicate that the Long 

Blade occupation can potentially be associated with a light forest cover. 

 

Assemblage Pinus Juniperus Betula Artemisia 

Flixton Island 2 (GB)   x  

Dormagen-Nievenheim; Final 

Palaeolithic site (DE) x  x  

Alizay, Locus 28704 (FR) x  x x 

Avington VI (GB)  x  x 

Table 10.9. Representations of plant species in the north-west European Long Blade 

assemblages. 

10.3.3 Fauna 

Of all the Long Blade sites in Europe, there are only five sites where faunal remains have 

been found which could be positively identified (Table 10.10). These are: in France, Alizay 

(Bemilli et al. 2014) and Belloy-sur-Somme (Fagnart 1991); and in Britain, Three Ways 

Wharf (Lewis and Rackham 2011), Church Lammas (Jones et al. 2013) and Flixton II 

(Zander and Miner forthcoming) (Table 10.10). All these Long Blade sites in north-western 

Europe with faunal preservation exhibit either reindeer or horse remains indicating 

relatively open landscapes. 
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Assemblage Reindeer Horse Aurochs Wolf Fox Red deer 

Belloy-sur-Somme 

(FR) 

 x     

Alizay (FR) ?  x    

Three Ways Wharf, 

scatter A (GB) 

x x     

Three Ways Wharf, 

scatter C east (GB) 

x x   x  

Church Lammas, 

scatter 1 (GB) 

x x  x   

Church Lammas, 

scatter 2 (GB) 

x      

Kingsmead Quarry 

(GB) 

 x x    

Flixton Island 2 

(GB) 

 x ?   x 

Table 10.10. Representations of faunal remains in the north-west European Long Blade 

assemblages with identifiable faunal remains. 

 

The multi-period site Belloy-sur-Somme, Somme Valley, France, has yielded 147 

identifiable pieces of bone, almost two-thirds of which are teeth. The fauna was made up 

entirely of horse remains (Equus caballas gallicus) reflecting a minimum of four 

individuals: three adults and a young horse (Fagnart 1991, 221).  

 

Within scatter 1 of Church Lammas there appears to be 80 fragments of bone though the 

only positively identified species are reindeer, horse and wolf. Scatter 2 at Church 

Lammas lies 60 m from scatter 1, consists of fewer lithics and lacks definite diagnostic 

artefacts. Lewis initially assigned this scatter to the Early Mesolithic. However, one 

reindeer bone (and one bone of reindeer size) was found suggesting an earlier 

occupation. 

 

At Alizay, 402 relatively poorly preserved faunal remains were discovered, of which 65 

are determined taxonomically comprising only aurochs and potentially reindeer. There 

was in fact only one reindeer specimen and that was antler from a female and so caution 
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is suggested due to the fact that the date falls into the Holocene which is potentially rather 

a late date, and that it might have been brought onto the site (possibly traded from further 

afield). The other 64 specimens of aurochs represent a minimum of six individuals, 

possibly seven if a deciduous tooth is included. All of the anatomical regions are 

represented with the exemption of the spine. It is suggested that there is a calf, a male 

and probably some females which may represent occupation towards the end of summer 

(August/September) when males would have joined the females for mating.  

 

At Three Ways Wharf, scatter A consisted of 37 fragments of reindeer and 10 fragments 

of horse (Lewis and Rackham 2011, 109). All fragments seem to derive from a single 

individual of each species. Most skeletal parts of reindeer are represented except for a 

distinct absence of bones from the axial and thoracic region. According to Binfordôs (1978) 

studies of Nunamiut reindeer hunting, the caching of the carcass or the drying of the spine 

and thorax in spring could explain the lack of these elements. 

 

In comparison, scatter C east features the largest concentration of reindeer bones on the 

site with 57 fragments extending across an area of 32 m² (Lewis and Rackham 2011, 

118). The bones seem to derive from three individuals, possibly an adult male, an 

immature male and an adult female. A fragment of a reindeer skull with an attached antler 

base and pedicle suggests a kill between January or February and July depending on 

whether the animal was a young male or a barren female or if it was a female with a calf. 

In addition, three horse bones or teeth and a single astragalus of a red fox were identified. 

However, the absence of other elements of these species imply that horse and red fox 

were perhaps not part of the fauna hunted by the lateglacial inhabitants associated with 

scatter C east but instead might derive from material in scatter A or possibly an 

unexcavated area of the site (Lewis and Rackham 2011, 121-122).  

 

The site of Kingsmead Quarry has not been fully published yet but the preliminary report 

records fragmentary animal bone, some of which might have been broken for marrow, 

and including one cluster of articulated horse angle bones (Barclay et al. 2017).  

 

At Flixton II 126 specimens were associated with the Long Blade phase of the site of which 

97 were identified as horse and seven as red deer (MNI=1) (Knight and Milner 

forthcoming). Two aurochs and one dog bone were recovered from the site, however the 

association with the Long Blade occupation is not entirely clear. A further eight bones 

were identified as large mammal and ten could be assigned only to cervid/equid and one 

cervid species which is probably red deer. The bones appear to derive from at least 10 

horses, butchered at the edge of the lake. According to Knight and Milner (forthcoming) 
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the meaty parts of the animals were removed from the site indicating that the site served 

as a horse butchering site. 

10.3.4 Intensity of occupation 

The different Long Blade assemblages discussed in this chapter reveal a wide variety of 

different patterns of activities and differing lengths of occupations (Table 10.11). As such, 

the site at Alizay was probably occupied for a short time, possibly after a hunt. The main 

tasks carried out on site seem to have been related to the butchering of animal carcasses 

(Bemilli et al. 2014, 176-177). At Three Ways Wharf, the Long Blade scatter C east with 

its variety of different tools, including endscrapers and burins, appears to reflect a more 

substantial occupation of the site than other Long Blade sites in Britain (Lewis and 

Rackham 2011). In contrast, scatter A reflects a short period of occupation regarding 

butchering activities. The two scatters at Church Lammas have also been interpreted as 

remains of short occupations regarding hunting and butchering activities (Jones et al. 

2013, 95). Several hearths were excavated at Dormagen-Nievenheim which point to a 

longer occupation of the site (Heinen 2016b). Additionally, the variety of tools in the 

assemblage, including scrapers, burins and microliths, in combination with traces of use 

point to several activities which were carried out on site. The site was probably occupied 

for several weeks. 

 

According to Fagnart (1991, 221) the rarity of the faunal remains at Belloy-sur-Somme in 

contrast to the abundance of lithics cannot be explained simply on the grounds of different 

preservation. In combination with the absence of any habitation structures the Long Blade 

site at Belloy-sur-Somme seems to have been occupied regarding technical tasks 

involving flint rather than for daily subsistence activities. Similarly, the refitting sequences 

at Avington VI indicate several visits, possibly many short visits, to the site (Froom 2005, 

94). There is not much evidence for activities except flint knapping with two intense 

knapping areas. In addition, the absence of a shelter suggests the site was occupied for 

a short time only. Interestingly, Belloy-sur-Somme and Avington VI which are located near 

high quality raw material sources reflect a focus on technical tasks involving flint (cf. Table 

10.4). It appears the hunter-gatherers returned to the flint sources to produce very long 

blades, possibly with the intention of transporting the good quality raw material to future 

destinations where only poor raw material might have been available (see 18 refitting 

groups from Avington VI).  

 

The Long Blade site as Flixton II has been interpreted as potentially reflecting a singular 

hunting and butchering event. It is suggested that a relatively large group of hunters 

ambushed the horses, potentially after herding them onto the island. Perhaps, the red 
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deer was caught up in the drive. Alternatively, it has been suggested that the animal 

carcasses were brought to the site to allow the butchering of the animals as a group 

(Milner and Mears forthcoming). 

 

Assemblage Associated 

activities on site 

Length of 

occupation 

Intensity of 

occupation 

Melbeck-Friedhof Technical tasks 

involving flint 

Short  Level 2 with focus on 

flint knapping 

Three Ways Wharf, 

scatter C east 

Variety of different 

tasks, including 

butchering 

Medium-long Level 2 

Three Ways Wharf, 

scatter A 

Butchering tasks Short  Level 2 

Flixton Island 2 Variety of different 

tasks with a focus on 

butchering tasks 

Probably short Level 2 

Belloy-sur-Somme Technical tasks 

involving flint 

Medium  Level 2 with focus on 

flint knapping 

Dormagen-

Nievenheim 

Variety of different 

tasks 

Long Level 2 

Alizay Butchering tasks Short Level 2 with focus on 

hunting/butchering 

Avington VI Technical tasks 

involving flint 

Several short visits Level 2 with focus on 

flint knapping 

Church Lammas, 

scatter 1 

Butchering tasks? Short Level 2 with focus on 

hunting/butchering? 

Church Lammas, 

scatter 2 

Butchering tasks? Short Level 2 with focus on 

hunting/butchering? 

Table 10.11. Comparison of the different Long Blade sites regarding different activities 

carried out on site and lengths of occupation. 

10.3.5 Art and symbolism 

So far, no Long Blade assemblage has yielded non-utilitarian items. 
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10.4 Summary 

The analysis of the 13 recorded Long Blade assemblages with organic material have 

revealed new insights regarding the classificatory definitions of this archaeological group. 

As shown in this chapter, in contrast to the other Lateglacial and Early Mesolithic groups 

discussed in this thesis, the Long Blade group is traditionally defined by a lack of 

diagnostic pieces and the presence of Long Blade technology which is generally directed 

towards the production of large blades with parallel edges with a strong element of 

opposed platform cores and edge faceting. Beyond the traditional classificatory elements, 

the supplementary data could establish further parallels: The recorded assemblages 

exhibit a very small number of retouched tools (generally <2%) with the majority of 

assemblages indicating an expedient technology with evidence of flint knapping on site, 

which supports Bartonôs (1986a, 282) hypothesis discussed in Chapter 3. On the other 

hand, Dormagen-Nievenheim appears to represent the use of a curated technology where 

finished tools were imported. In terms of blade-flake ratios, the recorded assemblages 

feature high ratios with a clear focus on blade production at the sites. Six of the recorded 

assemblages feature non-geometric microliths while only the Avington VI assemblage 

comprised two tanged points.  

 

The recorded environmental and faunal data reveals that the Long Blade occupation in 

northwestern Europe is generally associated with a mosaic landscape with large parts of 

open tundra environment and patches of light pine and birch woodland. Among the 

recorded assemblages horse and reindeer dominate the faunal record which fits well with 

the environmental record. In terms of intensity of occupation, the recorded Long Blade 

assemblages reveal a varied picture with a variety of different site functions and lengths 

of occupations with the majority of assemblages reflecting single, short occupations. 
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Chapter 11: Early Mesolithic assemblages 

11.1 Introducing the sites 

In sum 13 Early Mesolithic assemblages were recorded (Figure 11.1). The following 

section gives a brief introduction to the research history of each site (summarised in Table 

11.1). 

 

 

Figure 11.1. Map of the study area showing the approximate coastline during the 

Pleistocene-Holocene transition with the location of the recorded Early Mesolithic with 

organic remains. 26: Bedburg-Königshoven (DE); 27: Warluis (FR); 28: Potsdam-Schlaatz 

(DE); 29: Werl-Büderich (DE); 30: Friesack (DE); 9: Mönchengladbach-Geneicken (DE) (the 

Late Federmesser site of Mönchengladbach-Geneicken is located in close proximity) 21: 

Star Carr/Seamer (GB) (the Long Blade sites of Flixton Island II and Seamer are located in 

close proximity); 31: Hohen Viecheln (DE); 32: Heek-Nienborg (DE). Map created using 

ArcGIS.Pro.2.8, after: compiled by Grimm 2009 after Björck 1995a; Boulton et al. 2001; 

Lundqvist and Wohlfahrt 2001; Weaver et al. 2003; Clark et al. 2004; Brooks 2006; Ivy-Ochs 

et al. 2006; added by Woldstedt 1956; Anonymous 1992; Björck 1995b; Björck 1996; Coope 

et al. 1998, Fig. 4H; Kobusiewicz 1999, 190; Gaffney et al. 2007, 3ï7 and 71. 
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Bedburg-Königshoven, North Rhine-Westphalia, Germany: The site was investigated 

between 1987 and 1988 as part of rescue excavations due to its position in the opencast 

lignite mine Garzweiler (Street 1989, 9-13). These excavations produced several hundred 

faunal remains, including aurochs, red deer and roe deer (Street 1991, 263). Among the 

remains were parts of two crania with the antlers still attached which Street defined as 

antler frontlets due to their similarities with the headdresses found at Star Carr (Street 

1989, 45-50; Clark 1954, 168-175). The organic material was further associated with a 

lithic assemblage of 196 pieces, including relatively long blades of up to 96 mm, scrapers 

and microliths (Street, per. comm.; Street 1998). Environmental investigations revealed 

that the site was originally situated within the northern end of a former meander of the 

River Erft (Street 1987, 23). However, the excavation could demonstrate that the 

excavated parts represent a peripheral zone of the site where the remains had been 

deposited into the water and that the terrestrial deposits which probably comprised the 

main settlement area suffered destruction (Street 1991, 256).  

 

Warluis, Picardie, France: Rescue excavations took place in a quarry spread over 40 

hectares between 2001 and 2005 uncovering the multi-period site of Warluis. The Early 

Mesolithic assemblage was excavated across 2400 m² yielding faunal remains, including 

red deer and roe deer, and a large lithic assemblage. Unfortunately, environmental 

investigations showed that the majority of the site suffered destruction and that the 

excavated parts reflect a peripheral zone of a much larger site. So far this is the earliest 

dated Mesolithic site in the Picardie region in France (Ducrocq 2014) (see Chapter 7). 

 

Potsdam-Schlaatz, Brandenburg, Germany: The excavations of this site in 1984 

produced faunal remains, including aurochs, which were found in a shallow riverbed. In 

addition, six lithic artefacts were recovered, including blades and bladelets (Gramsch 

1987). Unfortunately, due to the small size of the lithic assemblage, no detailed 

technological analyses were carried out. Sedimentological and pollen evidence indicated 

that the finds may date to the Younger Dryas. However, radiocarbon dates on aurochs 

remains and associated fauna confirm an Early Holocene date (Benecke et al. 2002) (see 

Chapter 7). 

 

Werl-Büderich, North Rhine-Westphalia, Germany: Excavations of the site were 

initiated in 2011 prior to the construction of a new country road (Heinen 2013b). In sum 

193 lithic artefacts and more than 2000 faunal remains were recovered (Zander 

2016,a,b,c). Unfortunately, the excavations revealed that large parts of the former site had 

been destroyed and that the excavated parts represent a peripheral zone of a much larger 

site which was probably occupied for several weeks (Heinen 2013b). Among the lithic 
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artefacts were five microliths and relatively small blades of up to 27 mm in length which 

were predominantly made of Baltic flint which could be collected from the local terminal 

moraine (Figure 11.2). The blade technology and microlith typology suggest an Early 

Mesolithic date of the site. However, one large flake made of local chert represents a Final 

Palaeolithic characteristic of the assemblage. Moreover, the faunal record with plenty of 

remains of red deer, roe deer and wild boar points to a forested landscape of the Early 

Preboreal. A radiocarbon date achieved on a piece of charcoal confirmed an Early 

Preboreal date of the site of about 9400 cal BC (see Chapter 7) (Baales, Heinen and 

Zander forthcoming). 

 

Friesack 4, Brandenburg, Germany: This site, situated in the Warsaw-Berlin ice margin 

valley in Germany, is arguably the most famous German Early Mesolithic site. It was 

discovered in the 1930s by local amateur archaeologist Max Schneider and excavated in 

1940 over nearly 200 m². In the 1970s further rescue excavations took place due to new 

cultivation plans in the vicinity of the site. The excavations were led by Bernhard Gramsch 

and were carried out between 1977-1989. During the excavations the close-by site of 

Friesack 27a was discovered. The investigations of Friesack 4 revealed that the 

Mesolithic-Neolithic bog site was repeatedly occupied for several centuries. In sum 100 

archaeological layers were recovered across the extensive seasons of excavations, 

containing ca. 140,000 Mesolithic and 18,000 Neolithic lithic artefacts as well as 

thousands of well-preserved organic remains (Gramsch 1991, 2000; Gehlen 2009). 

 

Friesack 27a, Brandenburg, Germany: Friesack 27a is located only 500 m northeast 

from Friesack 4. It was excavated across 38 m² in 1981, 1984 and 1989. The excavated 

site represents only the peripheral zone of a much larger site. Similar to Friesack 4, the 

excavations revealed that the site represents a palimpsest of repeated occupations, 

possibly over centuries. A well-preserved faunal assemblage was recovered with more 

than 100 remains, including horse and red deer, as well as a lithic assemblage of 1696 

pieces (Groß 2014).  

 

Mönchengladbach-Geneicken, North Rhine-Westphalia, Germany: This site was 

already introduced previously (see section 8.1). 

 

Star Carr, North Yorkshire, England: Star Carr is arguably the most famous and most 

investigated Early Mesolithic site in northwestern Europe (Clark 1954; Milner et al. 2011; 

Milner et al. 2018a,b). The site was located at the north-western shore of a palaeolake, 

Lake Flixton, in the Vale of Pickering, North Yorkshire. After the discovery of the site by 

John Moore in the late 1940s, Grahame Clark excavated Star Carr over three seasons 
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between 1949 and 1951. The results of Clarkôs excavations were magnificent: the 

waterlogged areas yielded an unusual assemblage, including 220 finished antler artefacts, 

over 100 fragments of discarded red deer antler and 191 barbed points. Among the 

artefacts 21 red deer antler headdresses were discovered which will be discussed in more 

detail in section 11.3.5 below. Furthermore, the organic deposits were associated with a 

large flint assemblage, including burins, scrapers and over 14,000 waste flakes (Clark 

1954). 

 

The quality of the archaeological remains encouraged the re-excavation and re-

interpretation of the site. Since the mid-1980s several research projects have been 

conducted in the Vale of Pickering, leading to the identification of 24 additional (mostly 

Early Mesolithic) sites around Lake Flixton, including Seamer Carr to the north of Star 

Carr and the island sites of Flixton Island and No Name Hill (Conneller and Overton 2018). 

Between 2004 and 2015 Star Carr was further investigated leading to the discovery of 12 

additional red deer antler frontlets, a further 36 barbed points and a large flint assemblage 

of more than 24,000 pieces. In 2015 the oldest complete wooden bow was discovered at 

the site revealing new insights into postglacial hunting practices (Milner et al. 2018). The 

excavations also demonstrated that this was a much larger site than previously assumed 

where people repeatedly returned and invested a significant amount of time and labour in 

building timber platforms and dwelling structures (Taylor et al. 2010). 

 

Hohen Viecheln, Mecklenburg-Vorpommern, Germany: The Early Mesolithic site of 

Hohen Viecheln is situated on a sandy terrace in the north bay of the Lake of Schwerin 

(Gehl 1961a, 9). The site was excavated between 1953 and 1955 producing an 

extraordinary amount of well-preserved organic material, similar to Star Carr.  Among the 

finds were 316 bone points, 680 deer bone fragments and more than 10,000 lithic 

artefacts, including microliths and axes (Schuldt 1961). However, it soon became clear 

that the site had suffered several disturbances during the millennia. The density of finds 

revealed that the artificial northern drainage of the Lake of Schwerin which was created 

in the 16th century AD, the so-called Wallensteincanal, with its sluice had destroyed the 

main occupational area of the site.  

 

According to Schuldt (1961) the stratigraphy of the site suggests a repeated occupation. 

Among the finds of the early occupation were two well-preserved red deer crania with 

fragments of the antlers still attached. Schuldt interpreted these artefacts as antler 

frontlets due to their resemblance with the examples from Star Carr (Schuldt 1961, 28-

29). However, Schuldtôs investigations of the site have been subject to criticism since its 

publication, including his coarse excavation methods and his suggested chronology 
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(Schüle 1962; Gramsch 1964; Pratsch 2006). The complex stratigraphy of the site has 

recently been re-evaluated with a focus on providing an absolute chronological framework 

for individual artefacts (Groß et al. 2019). 

 

Seamer, North Yorkshire, England: Between 1976 and 2005 several flint and faunal 

scatters were discovered at Seamer which is located in close proximity to Star Carr. 

Seamer K was excavated across an area of 1300 m² while Seamer C was excavated 

across 1400 m² (Conneller and Schadla-Hall 2003). Seamer C yielded remains of red deer 

and 12,137 lithic artefacts. Radiocarbon dates of a hearth from Seamer K, scatter 30 show 

that occupation of this site was broadly contemporary with activity at Star Carr (Conneller 

et al. 2016, figure 4). However, as the dates are considered too old due to pva 

contamination they are not included in this study (see Chapter 7). 

 

Heek-Nienborg, North Rhine-Westphalia, Germany: The assemblage of Heek-

Nienborg derives from a site in the western Münster region in Germany. The site was 

excavated in 1993 by the Westphalia-Lippe Regional Association (LWL) as part of an 

archaeological survey carried out in advance of the construction of the motorway A31 

(Stapel, 2013, 161). In total 361 lithics were recovered but no organic remains. Among 

the finds were 12 microliths and several well-made large blades (Figure 11.2). Several 

charcoal pieces were identified as pinus. Unfortunately, the samples could not be dated 

(Zander 2016a,b,c). 
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Figure 11.2. Lithic artefacts from Heek and Werl. Heek-Nienborg: 1 Broad, obliquely 

truncated point; 2 Concave truncated point; 3 Triangle; 4 Elongated trapeze; 5 An example 

of an Early Mesolithic broad blade. Werl-Büderich: 6 Broad point with a unilateral edge 

retouch; 7 Rhombic, slightly bent point; 8 Slightly notched point; 9 Fragment of a triangle 

(Drawings: LWL-Archäologie für Westfalen/J. Piesniewski; Universität zu Köln/B. Gehlen; 

Graph: A. Zander and K. Vogl). 
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Assemblage Latitude Longitude 

Excavation 

dates 

Exc. area 

m² 

Represent. 

exc. area 

Bedburg-Königshoven 

(DE) 51.0644 6.4972 1987-1988 370 <50% 

Warluis (early 

Mesolithic phase) (FR) 49.4049 2.1688 2001-2005 2400 <50% 

Mönchengladbach-

Geneicken (DE) 51.1768 6.4566 2013-2014 25 <50% 

Potsdam-Schlaatz (DE) 52.24 13.0400 1984 NA NA 

Werl-Büderich (DE) 51.5494 7.8927 2011 34.1 <50% 

Friesack 27a (DE) 52.7333 12.5833 

1981; 1984; 

1989 38 <50% 

Friesack 4, 

Schichtkomplex I (DE) 52.7333 12.5833 1970s-1980s 300 <50% 

Star Carr (GB) 54.2142 -0.4233 

1949-1951; 

1980s; 2004-

2015 19500 <90% 

Hohen Viecheln (DE) 53.7794 11.4948 1953-1955 NA NA 

Seamer K; Scatter 30 

(GB) 54.2142 -0.4233 1976-2005 

1300 (for 

entire site 

of Seamer 

K) <90% 

Seamer C; scatter H 

(GB) 54.2142 -0.4233 1976-2005 

1400 (for 

entire site 

of Seamer 

C) NA 

Seamer C; scatter B2 

(GB) 54.2142 -0.4233 1976-2005 

1400 (for 

entire site 

of Seamer 

C) NA 

Heek-Nienborg (DE) 52.1349 7.0971 1993 12 <90% 

Table 11.1. Background data on the 13 recorded Early Mesolithic assemblages with 

organic material, including coordinates, excavation dates, excavated area (m²) and 

representation of excavated area in relation to the original site.  
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The 13 recorded Early Mesolithic assemblages all represent open air sites (Table 11.2). 

All recorded sites were located in valleys with immediate access to water. Six sites were 

located near lakes, while four sites were situated near rivers and three sites near 

streams. 

 

Assemblage Altitude Setting 

Distance 

water Type water 

Bedburg-Königshoven (DE) Valley Open Air Immediate River 

Warluis (early Mesolithic phase) 

(FR) Valley Open Air Immediate River 

Mönchengladbach-Geneicken (DE) Valley Open Air Immediate River 

Potsdam-Schlaatz (DE) Valley Open Air Immediate River 

Werl-Büderich (DE) Valley Open Air Immediate Stream 

Friesack 27a (DE) Valley Open Air Immediate Stream 

Friesack 4, Schichtkomplex I (DE) Valley Open Air Immediate Stream 

Star Carr (GB) Valley Open Air Immediate Lake 

Hohen Viecheln (DE) Valley Open Air Immediate Lake 

Seamer K; Scatter 30 (GB) Valley Open Air Immediate Lake 

Seamer C; scatter H (GB) Valley Open Air Immediate Lake 

Seamer C; scatter B2 (GB) Valley Open Air Immediate Lake 

Heek-Nienborg (DE) Valley Open Air Immediate Lake 

Table 11.2. Background data on the 13 recorded Early Mesolithic assemblages, including 

altitude (Valley/Slope/Hilltop), setting (Open air/Cave), distance to water (Immediate/Close 

(within 500 m)/Distant) and type of water (Stream/River/Lake). 

11.2 Assessing the classificatory criteria used to define Early 

Mesolithic assemblages: A typological and technological 

definition 

11.2.1 Technology 

Early Mesolithic assemblages are traditionally defined by the use of a specific 

technology, the presence of microliths and absence of backed and tanged points 

(Mithen 1999; Heinen 2013a). Four of the 13 recorded assemblages yielded detailed 

published technological analyses (Table 11.3). Based on these analyses, a common set 

of criteria was developed which characterises Early Mesolithic technology as follows: 
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ǒ Knapping was generally directed at the production of small blades, bladelets and 

narrow flakes.  

ǒ Most blade cores feature single platforms. For example, at Star Carr the majority 

of cores were single platform cores reduced part way round (34.1%), followed by 

opposed platform cores (27.5%) (Conneller et al. 2018b). 

 

The remaining assemblages were attributed to the Early Mesolithic industry based on 

technological analyses (which were not published in detail) or the presence of microliths: 

In particular, the assemblage at Mönchengladbach-Geneicken comprises only of two 

microliths which were found in association with aurochs remains. The assemblage was 

attributed to the Early Mesolithic on the basis of microlith typology and radiocarbon dates 

which date the assemblage to the Pleistocene-Holocene boundary (see Chapter 7) 

(Heinen 2015). Similarly, Potsdam-Schlaatz was associated with the Early Mesolithic on 

the basis of six artefacts, including one core (Gramsch 1987). 

 

A small number of Early Mesolithic sites contain surprisingly large blades (cf. Fogure 11.2: 

6). These are: Bedburg-Königshoven, Heek Nienborg and Star Carr, however these forms 

are not dominant in the assemblages (Street 1993, 188-189; Conneller et al. 2018b; 

Zander 2016a). For instance, at Bedburg-Königshoven the majority of cores were bladelet 

cores with only three blades measuring >80 mm in length (Street, pers. comm.).   

 

Assemblage Technology 

n 

microliths n microburins 

n axes/axe 

debitage 

Bedburg-Königshoven 

(DE) 

Detailed 

technological 

analysis 3 0 0/0 

Warluis (early Mesolithic 

phase) (FR) 

No detailed 

technological 

analysis NA NA 0/0 

Mönchengladbach-

Geneicken (DE) 

No detailed 

technological 

analysis 2 0 0/0 

Potsdam-Schlaatz (DE) 

No detailed 

technological 

analysis due to 

small assemblage 0 0 0/0 

Werl-Büderich (DE) 

Detailed 

technological 5 3 0/0 
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analysis 

Friesack 27a (DE) 

No detailed 

technological 

analysis 36 3 5/0 

Friesack 4, Schichtkomplex 

I (DE) 

No detailed 

technological 

analysis 2688 322 NA/NA 

Star Carr (GB) 

Detailed 

technological 

analysis 560 116 28/26 

Hohen Viecheln (DE) 

No detailed 

technological 

analysis 3 NA 127/NA 

Seamer K; Scatter 30 (GB) 

No detailed 

technological 

analysis 21 40 0/0 

Seamer C; scatter H (GB) 

No detailed 

technological 

analysis 11 1 0/0 

Seamer C; scatter B2 (GB) 

No detailed 

technological 

analysis 2 0 0/0 

Heek-Nienborg (DE) 

Detailed 

technological 

analysis 12 3 0/0 

Table 11.3. Comparison of the recorded Early Mesolithic assemblages regarding 

technology and diagnostic lithic artefacts, including microliths and axes. 

 

As can be seen in Table 11.4, only four of the 12 recorded assemblages yield published 

data on blade dimensions. Of these assemblages the dimensions vary with the longest 

blade measuring between 27-96 mm.  
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Site 

Longest 

blade 

Mean 

length 

blade 

Widest 

blade 

Mean 

breadth 

blade 

Thickest 

blade 

Mean 

thickness 

blade 

Bedburg-Königshoven (DE) 96 40.3 34 16 17 5.4 

Werl-Büderich (DE) 27 24 20 14.5 5 3 

Star Carr (GB) NA 42 NA NA NA NA 

Heek-Nienborg (DE) 76 33.6 40 13.6 12 4.5 

Table 11.4. Comparison of the recorded Early Mesolithic assemblages regarding the 

dimensions of blades (in mm). 

11.2.2 Microliths, microburins and axes 

In comparison to the previously discussed archaeological groups, the recorded Early 

Mesolithic assemblages are characterised by a larger number of microliths, microburins 

and axes (Table 11.5). In particular, Star Carr produced 560 microliths of which 315 can 

be classed as non-geometric and 181 as geometric forms. This assemblage further 

yielded 28 axes and 26 pieces associated with axe debitage, pointing to the production of 

axes on site. 

 

Assemblage 

n non-geometric 

microliths 

n geometric 

microliths n axes 

n axe 

debitage 

Bedburg-Königshoven (DE) 3 0 0 0 

Mönchengladbach-

Geneicken (DE) 2 0 0 0 

Werl-Büderich (DE) 4 1 0 0 

Friesack 27a (DE) 19 16 5 0 

Star Carr (GB) 315 181 28 26 

Hohen Viecheln (DE) 3 0 127 NA 

Heek-Nienborg (DE) 8 3 0 0 

Table 11.5. Comparison of the recorded Early Mesolithic assemblages regarding the 

number of non-geometric and geometric microliths and the number of axes. Numbers 

highlighted in bold are based on the authorôs analyses of published lithic drawings. 

11.3 Supplementary data 

The following part will evaluate whether similarities can be observed between the 13 

recorded assemblages beyond the traditional technological and typological definitions, 
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focusing on raw materials, assemblage composition, environmental and faunal data, 

associated activities and lengths of occupation as well as ritual elements. 

11.3.1 Lithics 

11.3.1.1 Raw material 

As can be seen in Table 11.6, the majority of recorded Early Mesolithic assemblages 

yielded medium and variable local raw materials which were sourced within a 10-kilometre 

radius from the site (see Chapter 4.7). Despite the small size of the assemblage from 

Bedburg-Königshoven, 15 different raw materials could be identified, including a fine-

grained quartzite and two different Kieselschiefer (lydite) (Street 1989, 33; Street 1998, 

167). Street notes a clear preference for better quality material at the site which was not 

focused on immediate local sources. At Star Carr a clear preference of different materials 

for different tools was observed. For example, 94.2% of microliths were made from till flint 

(Conneller et al. 2018b). This type of flint derives from the glacial till at the northeast coast. 

The till flint used in the Vale of Pickering frequently has a pitted cortex suggesting it was 

sourced from the beach which at the time of occupation was about 10-20 km to the east 

(Conneller and Schadla-Hall 2003, 88).  

 

Assemblage Main raw material origin 

Raw material 

quality 

Bedburg-Königshoven (DE) Regional Medium 

Werl-Büderich (DE) Local Medium 

Star Carr (GB) Local/regional Variable 

Seamer K; Scatter 30 (GB) Local/regional Variable 

Seamer C; scatter H (GB) Local Variable 

Seamer C; scatter B2 (GB) Local/regional Variable 

Heek-Nienborg (DE) Local Medium 

Table 11.6. Comparison of the recorded Early Mesolithic assemblages regarding raw 

material origin and raw material quality. 

11.3.1.2 Tool frequencies 

Nine of the recorded assemblages yielded absolute data on the different tool categories. 

As shown in Table 11.7, overall scrapers are clearly the dominant tool category (n=1120), 

followed by burins (n=612). In fact, in eight of the nine assemblages scrapers are the most 

abundant tools. At Star Carr, truncations (n=79) and denticulates (n=22) are also 

abundantly present in the assemblage (Conneller et a. 2018b). 
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Assemblage 

n 

truncations n burins 

n 

borers 

n 

denticulates 

n 

notches 

n 

scrapers 

Sum 

(Ɇ) 

Bedburg-

Königshoven (DE) 0 0 0 0 0 5 5 

Werl-Büderich 

(DE) 1 1 0 0 0 1 3 

Friesack 27a (DE) 7 18 2 9 0 47 83 

Star Carr (GB) 79 566 0 22 14 668 1349 

Hohen Viecheln 

(DE) 0 23 8 0 0 321 352 

Seamer K; Scatter 

30 (GB) 2 0 0 0 1 0 3 

Seamer C; scatter 

H (GB) 0 1 0 0 0 71 72 

Seamer C; scatter 

B2 (GB) 0 1 0 0 0 2 3 

Heek-Nienborg 

(DE) 2 2 0 0 0 5 9 

Sum (Ɇ) 91 612 10 31 15 1120  

Table 11.7. Comparison of the recorded Early Mesolithic sites in terms of toolkits. 

Numbers highlighted in bold are based on the authorôs own analyses (Zander 2016c). 

11.3.1.3 Number of cores, Exploitation and Function Indices 

Five of the recorded Early Mesolithic assemblages produced absolute data on the number 

of lithic artefacts >10 mm, the number of cores and tools, enabling the calculation of the 

exploitation index and/or the function index (Table 11.8). The assemblages have a varied 

exploitation index ranging between values of 11.4 to 170.5 indicating a variety of different 

exploitation strategies. Heek-Nienborg has the highest exploitation index demonstrating 

an efficient use of the raw material. At the other end of the spectrum, the assemblage from 

Bedburg-Königshoven features a relatively high frequency of tools and a low exploitation 

index which may be due to the peripheral nature of the excavated site with flint knapping 

potentially having taken place at unexcavated parts of the site. 
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Assemblage 

n lithic 

artefacts 

>10 mm 

n 

cores 

Exploitation 

Index >10 mm % tools Function Index 

Bedburg-Königshoven (DE) 171 15 11.4 22.7 3 

Mönchengladbach-

Geneicken (DE) 2 0 NA NA NA 

Potsdam-Schlaatz (DE) 6 1 NA NA NA 

Werl-Büderich (DE) 65 3 21.7 12.3 2.7 

Friesack 27a (DE) 1268 112 11.3 6.7 0.76 

Star Carr (GB) NA 541 NA 8.8 6.8 

Hohen Viecheln (DE) c. 11,000 NA NA 6.3 NA 

Seamer K; Scatter 30 (GB) NA 3 NA NA NA 

Seamer C; scatter H (GB) NA 0 NA NA NA 

Seamer C; scatter B2 (GB) NA 0 NA NA NA 

Heek-Nienborg (DE) 341 2 170.5 7 12 

Table 11.8. Number lithics >10 mm, number of cores, percentages of tools (in relation to n 

lithic artefacts >10mm), exploitation indices and function indices for the recorded Early 

Mesolithic sites. Exploitation index = n artefacts >10mm / n cores. Function index = n tools 

/ n cores. Numbers highlighted in bold are based on the authorôs analyses of published 

lithic drawings 

 

11.3.1.4 Blade-flake ratios 

Seven of the recorded assemblages yielded absolute data on blade-flake ratios revealing 

a varied picture (Table 11.9). The high frequency of blades in the Bedburg assemblage 

should not be surprising considering the proposed nature of the excavated area as a 

peripheral zone of the site which was probably used for butchering activities near the 

waterôs edge. Perhaps the larger blades found in the assemblage were deliberately 

selected to conduct the tasks of butchering since blades used in butchering do not need 

to exhibit any common features beyond a certain size and stability (cf. Street 1990). On 

the other hand, Star Carr, Werl-Büderich and Friesack 27a feature a relatively low blade 

frequency pointing to the importance of flake production. 
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Assemblage 

n 

flakes 

n 

blades 

n 

bladelets 

n blades 

and 

bladelets 

% blades 

and 

bladelets 

blade-

flake ratio 

Bedburg-Königshoven 

(DE) 71 55 23 78 45.6 1.1 

Potsdam-Schlaatz (DE) 0 NA NA 5 NA NA 

Werl-Büderich (DE) 31 0 0 11 16.9 0.35 

Friesack 27a (DE) 652 NA NA 229 18.1 0.4 

Star Carr (GB) 18341 NA NA 3081 7.4 0.17 

Hohen Viecheln (DE) NA NA NA 2247 NA NA 

Heek-Nienborg (DE) 170 0 0 90 26.4 0.53 

Table 11.9. Proportion of blades and flakes in the recorded Early Mesolithic assemblages. 

Blade-flake ratio = n blades / n flakes. Numbers highlighted in bold are based on the 

authorôs analyses of published lithic drawings. 

11.3.2 Environment 

Only five Early Mesolithic assemblages yielded environmental data. The recorded 

palynological data from the assemblages point to an occupation in a lightly forested 

landscape with pinus and juniperus most commonly represented (Table 11.10). 

Environmental investigations at Bedburg-Königshoven revealed that the Early Mesolithic 

occupation took place in a lightly forested landscape consisting of birch and pine with 

intermingling patches of grassland (Street 1989, 12-13). While no absolute data is 

available for the assemblage from Warluis, Coutard et al. (2010 mention a gradual 

afforestation of this region during the early Preboreal. At Star Carr, Dark's (1998) pollen 

analysis reveals that birch woodland was present in the surrounding area of the site. 

Microscopic investigations of nine stone tools also revealed evidence of potential pine 

(Pinus sylvestris) traces on the tools (Croft 2017). However, areas of open grassland 

(Poaceae) with herbs and nettles was also present (cf. Taylor and Allison 2018, 145). 
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Assemblage Pinus Juniperus Betula Poaceae Artemisia 

Bedburg-Königshoven 

(DE) x x x  x 

Friesack 27a (DE) x x    

Friesack 4, 

Schichtkomplex I (DE) x x    

Star Carr (GB) x?  x x  

Heek-Nienborg (DE) x     

Table 11.10. Representations of plant species in the north-west European Early Mesolithic 

assemblages. 

11.3.3 Fauna 

The majority of recorded Early Mesolithic assemblages yielded faunal remains. When 

compared to the Lateglacial assemblages, the Early Mesolithic assemblages show a stark 

difference with a significantly more varied faunal composition (Table 11.11). At Bedburg-

Königshoven a wide range of fauna was discovered: 29 species in all. The dominant 

species at the site was aurochs, with a MNI of 11, and almost all elements of the animal 

could be identified. In addition, both sexes were identified but with a predominance of 

females (Street 1989). This was followed by red deer which was represented by a 

minimum of two individuals. In addition, over 100 fragments of bird bone were recovered 

from the site, including coot, two species of duck and white stork (Street 1991). According 

to Street (1990) the entire butchering process was carried out on site. 

 

The Warluis assemblage produced faunal remains consisting of red deer, roe deer and 

aurochs (Coutard et al. 2010). Unfortunately, the publications did not contain absolute 

numbers on the minimum number of individuals at the site. 

 

One aurochs was found at Mönchengladbach-Geneicken which represents the most 

complete archaeological skeleton of an aurochs in Germany (with almost 80% of the entire 

skeleton represented) (Heinen 2015). Similarly, Potsdam-Schlaatz produced remains of 

an aurochs which were found in a shallow river bed (Gustavs 1987; Weiße 1987). Further 

finds include remains of horse, red deer and wild boar. 

 

Four species were identified in the Werl-Büderich assemblage. This includes red deer, 

roe deer, wild boar (MNI=1) and red fox (MNI=1) (Zander 2016a). The bone material was 

heavily fragmented and burnt with 89.5% of remains smaller than 1 cm. This means the 



253 
 

minimum number of individuals could not be determined for red deer and roe deer. In 

addition, one potential fragment of aurochs or elk was found (Heinen 2013b, 34-35). 

 

Friesack 27a yielded 14 different species, including various fish and bird species (Groß 

2014, 105). The dominant species in the assemblage is red deer (MNI=11), followed by 

roe deer (MNI=10), wild boar and beaver with a minimum of nine individuals each. In 

addition, horse is represented by a minimum of three individuals (Groß 2014). In 

comparison, Friesack 4 produced a similarly varied assemblage as Bedburg-Königshoven 

with 58 identified species, including various bird species. Roe deer was most abundantly 

represented with a minimum of 10 individuals, followed by red deer (MNI=9), and aurochs 

(MNI=5) (Gramsch 2000, 84). 

 

Similar to Bedburg-Königshoven and Friesack 4, at Star Carr a wide range of different 

species were identified: in sum 26 species, including a range of fish, birds, carnivores, 

and the larger species such as aurochs, deer and elk (Knight et al. 2018, table 23.13). 

The dominant species in the assemblage is red deer with a minimum of 35 individuals, 

followed by roe deer (MNI=23), aurochs (MNI=19) and elk (MNI=13). Although many of 

the species are comparable to Bedburg-Königshoven and Friesack 4 (roe deer, wild boar, 

badger, beaver), horse was not present at Star Carr (cf. Knight et al. 2018).  

 

Near to Star Carr in the Vale of Pickering, Seamer K, Scatter 30 yielded remains of one 

red deer while 20 aurochs bones were recovered from Seamer C, Scatter B2. Here, most 

meat-bearing limb bones and cranial elements were present suggesting the animal was 

butchered at the site (Conneller and Schadla-Hall 2003). 

 

Lastly, Hohen Viecheln has a similarly varied faunal assemblage as Bedburg-

Königshoven, Friesack 4 and Star Carr with 41 identified species, including red deer, roe 

deer, aurochs, wild boar, fox and badger. The dominant species in the assemblage is roe 

deer with a minimum of 33 individuals, followed by red deer (MNI=19), aurochs (MNI=10) 

and wild boar (MNI=3). 
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Assemblage Horse 

Red 

deer 

Roe 

deer Aurochs 

Wild 

boar Fox Badger Elk Beaver Lynx 

Bedburg-

Königshoven (DE) x x x x x  x  x  

Warluis (early 

Mesolithic phase) 

(FR)  x x x       

Mönchengladbach- 

Geneicken (DE)    x       

Potsdam-Schlaatz 

(DE) x x  x x      

Werl-Büderich (DE)  x x x? x x  x?   

Friesack 27a (DE) x x x x x  x x x  

Friesack 4, 

Schichtkomplex I 

(DE)  x x x x x  x x  

Star Carr (GB)  x x x x x x x x  

Hohen Viecheln (DE)  x x x x x x  x x 

Seamer K; Scatter 

30 (GB)  x         

Seamer C; scatter 

B2 (GB)    x       

Table 11.11. Representations of faunal remains in the north-west European Early 

Mesolithic assemblages with identifiable faunal remains. 

11.3.4 Intensity of occupation 

In comparison to the Lateglacial sites, the recorded Early Mesolithic assemblages tend to 

reflect more extensive occupations (Table 11.12). As such, the Bedburg-Köngshoven 

assemblage represents the peripheral zone of a much larger site. Given the large 

assemblage the site was likely occupied for a long time. The excavated zone probably 

reflects butchering tasks which were carried out near the waterôs edge (Street 1998, 172; 

cf. Binford 1983, 177-184).  

 

Five of the 13 assemblages represent palimpsests of repeated occupations over 

centuries. These are: Warluis, Friesack 27a, Friesack 4, Star Carr and Hohen Viecheln. 

According to Ducrocq (2010, 8) the Early Mesolithic layers of Warluis represent 

palimpsests testifying frequent returns of people to the same place. As with Bedburg-
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Königshoven, the assemblage from Friesack 27a reflects only the peripheral zone of a 

much larger site which was likely repeatedly occupied for several centuries. Moreover, the 

Friesack 4 site was repeatedly occupied from the Early Mesolithic (middle Preboreal) to 

Neolithic settlers in the later Atlantic period (Gramsch 2000).  

 

Star Carr represents the only site with a robust absolute chronology which reveals a 

repeated occupation over centuries (Milner et al. 2018a,b). The 2004-2015 investigations 

revealed that Star Carr represents a remarkably persistent place in the rapidly changing 

landscape of the Early Holocene. As such, Blockley et al. (2018) argue that despite a 

multitude of abrupt climate events the population at the Mesolithic site of Star Carr shows 

resilience to climate change with intensive levels of human activity over circa 800 years 

starting c. 9300 BC (Milner et al. 2018). The large number of faunal remains (even taking 

the most conservative estimate of MNI) and the large timber platforms suggest a large 

number of people at the site. This was a special site where people invested a significant 

amount of time and labour in building timber platforms and houses (including Britain's 

ñoldest houseò) (Taylor et al. 2010). There is also evidence for spatial patterning at the 

site: For instance, there is a distinct contrast between lithics from the dryland and wetland 

areas of the site. On the dryland activities were very varied with evidence of various 

different flint knapping scatters, frequently focused on hearths. In contrast in the wetland 

area the majority of lithic materials consisted of used and discarded tools with a high tool 

frequency of between 16.95-49.8% (Conneller et al. 2018a).  

 

Lastly, Hohen Viecheln represents a large site where hunters repeatedly returned over 

centuries. Unfortunately the stratigraphy of the site is not well-understood, exacerbating 

more detailed interpretations (Schuldt 1961; Groß et al. 2019). 

 

In comparison, the assemblages from Mönchengladbach-Geneicken and Potsdam-

Schlaatz reflect short-term activities focused on the killing and butchering of aurochs 

(Heinen 2015; Gramsch 1987). In particular, Potsdam-Schlaatz has been interpreted as 

a kill site since the meat-bearing parts are missing which had probably been transported 

to a nearby residential camp (Gustavs 1987; Weiße 1987). Similarly, Seamer C and 

Seamer K probably reflect short-term occupations with a focus on flint knapping (Seamer 

C, scatters H and B2) and a focus on microlith production (Seamer K, scatter 30) 

(Conneller and Schadla-Hall 2003, 88).  

 

At Werl-Büderich various different activity zones have been identified (e.g. in the eastern 

zone most faunal remains were recovered whereas the western zone was probably used 
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for hafting and retooling activities) which suggest a longer occupation of the site. The 

assemblage probably reflects a peripheral zone of a larger site (Zander 2016a). 

 

Assemblage 

Associated activities 

on site 

Length of 

occupation 

Intensity of 

occupation 

Bedburg-Königshoven (DE) 

Variety of different 

activities Long Level 1 

Warluis (early Mesolithic 

phase) (FR) 

Variety of different 

activities Long, repeated Level 1 

Mönchengladbach-Geneicken 

(DE) 

Variety of different 

activities Short 

Level 2 with focus 

on 

hunting/butchering 

Potsdam-Schlaatz (DE) Killing of aurochs Short 

Level 2 with focus 

on 

hunting/butchering 

Werl-Büderich (DE) 

Variety of different 

activities Long Level 1 

Friesack 27a (DE) 

Variety of different 

activities Long, repeated Level 1 

Friesack 4, Schichtkomplex I 

(DE) 

Variety of different 

activities Long, repeated Level 1 

Star Carr (GB) 

Variety of different 

activities Long, repeated Level 1 

Hohen Viecheln (DE) 

Variety of different 

activities Long Level 1 

Seamer K; scatter 30 (GB) 

Focus on microlith 

production Short 

Level 2 with focus 

on flint knapping 

Seamer C; scatter H (GB) Focus on flint knapping Short 

Level 2 with focus 

on flint knapping 

Seamer C; scatter B2 (GB) Focus on flint knapping Short 

Level 2 with focus 

on flint knapping 

Heek-Nienborg (DE) 

Variety of different 

activities Short Level 2 

Table 11.12. Comparison of the different Early Mesolithic sites regarding different 

activities carried out on site and lengths of occupation. 
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11.3.5 Art and Symbolism 

In contrast to the Lateglacial assemblages, Early Mesolithic sites produced significantly 

more evidence of non-utilitarian objects and potential ritual depositions which may offer 

an insight into the huntersô cosmology.  

11.3.5.1 Antler headdresses 

Of particular interest are the antler headdresses which were recovered from three of the 

recorded sites: Star Carr has produced 33 headdresses (Figure 11.3) (Elliott et al. 2018), 

Bedburg-Königshoven has yielded two examples (Street 1989; Street and Wild 2015) and 

Hohen Viecheln has produced two headdresses (Schuldt 1961; Street and Wild 2015) 

(Figure 11.4).  

 

 

 

Figure 11.3. One of the 12 antler headdresses recovered from the recent excavations at 

Star Carr (Copyright Neil Gevaux, CC BY-NC 4.0; Elliott et al. 2018. Material is available 

under Public License: 

https://universitypress.whiterose.ac.uk/site/books/e/10.22599/book1/). 

 

https://universitypress.whiterose.ac.uk/site/books/e/10.22599/book1/
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Figure 11.4. One of the antler headdresses from Hohen Viecheln (Photograph: M. Wild; 

Wild 2019). 

 

Two different approaches to define the headdresses have come into focus:  

1.) Street and Wild (2015) argue that the presence of artificial perforations through the 

parietal bone should be seen as the key to defining Mesolithic headdresses. Only 9 of the 

33 antler frontlets from Star Carr, one example from Hohen Viecheln and both frontlets 

from Bedburg-Königshoven feature these lateral perforations. 

 

2.) On the basis of the excellent preservation conditions and contextual data at Star Carr, 

Elliott and colleagues (2018; see also Little et al. 2016) were able to analyse the frontlets 

using a technological approach. The results reveal a similar châine opératoire of the 

artefacts at Star Carr characterising them as a distinct group of artefacts. This broader 

definition of the frontlets based on technological studies therefore includes a much larger 

number of artefacts into this group than the single typological feature of the perforations. 

 

Since their discoveries, the antler headdresses have sparked numerous debates among 

scholars, specifically revolving around their function. Clark had offered two interpretations 

for the use of these unusual artefacts: Citing ethnographic studies from the Eskimos, he 
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argued the antler frontlets were either used as hunting aids, allowing the hunters to stalk 

the prey at a close range, or as head-dresses during ñritual dances'' (Clark 1954, 170). 

Furthermore, Clark used Nicholas Witsenôs (1705, 693) depiction of a Siberian Tungus 

shaman wearing a reindeer antler head-dress as a modern analogy to explain the 

Mesolithic antler frontlets (Figure 11.5) (Clark 1954, 171). The majority of subsequent 

interpretations of the antler headdresses remain within the realm of Clarkôs ñeither/orò 

argument with the German terminology for the antler frontlets (Hirschgeweihmasken; Deer 

antler masks) already assuming an interpretation due to its clear connotation of disguise 

(Reinbacher 1956, 149-150; Schuldt 1961, 130; Schoknecht 1961, 172-17).  

 

 

Figure 11.5.  Witsenôs depiction of a Tungus Shaman wearing a reindeer antler head-dress 

from 1692.  

 

In more recent years, Chantal Conneller (2004, 37) has pointed at the impasse Clarkôs 

dichotomous interpretations of the antler frontlets have produced. She argues that Clarkôs 

interpretations of the frontletò as a form of disguise are based on several general 

dichotomies of the Western world. In contrast to Clarkôs division between an ñeconomicò 

or ñritualò function of the frontlets, in modern hunter-gatherer societies economic activities 

and cosmological beliefs are rarely separated (Ingold 1987, 153). The more recent 

interpretations are within the realms of this more holistic perspective on the use of the 

headdresses. This includes the association of the frontlets with modern ethnographic 

analogies of Northern Europe, thereby suggesting they were probably used in ritual 

dances and ceremonies (cf. Street 1989, 49; Elliott et al. 2018; Wild 2019) or, more 

specifically, as part of Shamanic costumes (cf. Little et al. 2016). 
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11.3.5.2 Bone and antler points 

Besides the antler frontlets, the most distinctive artefacts of the three Mesolithic sites are 

the bone and antler points which were probably hafted as hunting weapons. No other sites 

in the regional context of Bedburg-Königshoven and Hohen Viecheln produced these 

points and only two more barbed antler points were found in the Vale of Pickering, on the 

shores of the island of No Name Hill and at Flixton Island I (Clark 1954; Elliott and Milner 

2010). In sum 227 uniserial barbed points have been recovered from Star Carr, which 

represents 92% of the total number of bone and antler uniserial barbed points associated 

with the British Mesolithic (Elliott and Little 2018). 

 

The selection of the material for the point production appears to have been crucial: of the 

191 barbed points recovered from Clarkôs excavation at Star Carr, 189 were made of red 

deer antler (Clark 1954; Elliott and Milner 2010). The 2004-2015 excavations produced 

evidence for the use of animal bone for the production of a very small number of barbed 

points (cf. Elliott and Little 2018, see point <116710>). In terms of production technique, 

the Star Carr barbed points show a ñhigh level of typological variation, but a low level of 

technological variationò meaning the points were produced using a similar chaîne 

opératoire to manufacture a variety of different forms (Elliott and Little 2018). The 

Bedburg-Königshoven and Hohen Viecheln points were made of bone rather than antler. 

In the case of Bedburg, the single example of a smooth bone point was made of 

metapodial bone from aurochs (Street 1989, 38). Similar to Star Carr, at Hohen Viecheln 

the selection of raw material for the production of the points seems to have been 

important: The majority of the 316 bone points at Hohen Viecheln were produced from 

metapodials of red deer (Schuldt 1955, 113-125).  

11.3.5.3 A ritual deposition of artefacts? 

The recent investigations at Star Carr have identified the complex history of the site where 

Mesolithic hunter-gatherers continuously deposited worked wood, bone and flint tools into 

the waters of the lake, often in similar ways over centuries (Milner et al. 2018a,b). During 

the main phase of occupation large timber platforms were built on the lake edge, dwelling-

structures were erected on the dryland and the deposition of bones, antler frontlets and 

other artefacts was continued in the wetland areas of the site. According to Elliott and 

Little (2018) the fragmentary nature of the barbed point assemblage from Star Carr and 

evidence that a number of barbed points had been de-hafted after their use, potentially 

elsewhere in the landscape, suggests that the barbed points seem to have been returned 

to Star Carr for deposition. The results of the recent investigations at Star Carr also 

demonstrate the ad hoc loss of material alongside a potential ritual deposition of artefacts. 
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As discussed in the previous section on the antler headdresses, this suggests that ritual 

behaviour was part of the daily lives of the people at Star Carr (Taylor et al. 2017). 

 

The peripheral nature of the Bedburg assemblage makes it difficult to analyse any spatial 

patterning. According to Street the bones recovered from the excavated area at Bedburg 

probably reflect the importance of butchering activities near the waterôs edge. The coarse 

excavation methods at Hohen Viecheln (cf. Groß et al. 2019) and the complex stratigraphy 

do not allow a detailed investigation of the spatial patterning of the finds. Therefore, the 

question of a potential ritual deposition of artefacts remains unanswered for this site. 

11.3.5.4 A shared cosmology? 

Early Mesolithic hunter-gatherer groups across northwestern Europe clearly shared 

common ideas regarding the deposition and shape of their hunting equipment. However, 

these groups seem to have made different choices regarding the materials used for the 

production of the points as well as the production processes which varied considerably 

(Elliott et al. 2018). As demonstrated in this discussion we cannot assume simplistic 

interpretations for the Mesolithic sites with antler headdresses. These sites represent 

special places in their respective landscapes which have yielded unusually large and well-

preserved assemblages reflecting repeated occupations of a larger group of people. The 

assemblage from Bedburg represents this on a smaller scale as it probably reflects only 

the peripheral zone of a much larger site.   

11.4 Summary 

The analysis of the 13 recorded Early Mesolithic assemblages with organic material have 

revealed new insights regarding the classificatory definitions of this archaeological group. 

As shown in this chapter, Early Mesolithic assemblages are traditionally defined by the 

presence of diagnostic pieces (i.e. microliths). However, this focus on microliths can be 

problematic since a significant number of microliths already appear in Ahrensburgian and 

Long Blade assemblages, as has been shown in this thesis. As demonstrated in the 

analysis of the 13 recorded Early Mesolithic assemblages, the technology was generally 

geared towards the manufacture of small flakes, blades and bladelets. Beyond the 

traditional classificatory elements, the supplementary data could establish further 

parallels: Raw materials were sourced from local and regional sources. In addition, blade-

flake ratios of the recorded assemblages revealed the importance of flake production 

which stands in contrast to the previous Ahrensburgian and Long Blade groups which 

feature a marked focus on blade production and usage.  
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The recorded environmental and faunal data reveals that the Early Mesolithic occupation 

in northwestern Europe is generally associated with light birch and pine forests with 

intermingling patches of open grassland. The majority of recorded sites yielded faunal 

remains indicating a wide range of fauna, dominated by red deer and aurochs. As the 

discussion of the intensity of occupation has demonstrated, the recorded Early Mesolithic 

assemblages represent substantial occupations. Half of the recorded assemblages reflect 

long, repeated occupations with a variety of different activities taking place on the sites, 

including the large sites of Star Carr, Warluis and Hohen Viecheln. On the other hand, 

Seamer K and C, Heek-Nienborg, Potsdam-Schlaatz and Mönchengladbach-Geneicken 

reflect short occupation with a focus on specialised tasks, such as butchering or flint 

knapping activities. 
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Chapter 12: Discussion: A critical reassessment 

of Final Palaeolithic and Early Mesolithic 

archaeological groups in northwestern Europe 

12.1 Introduction 

The following chapter will discuss the results of the analysis of the 49 recorded Final 

Palaeolithic and Early Mesolithic assemblages, hence fulfilling Objectives 8 and 9. This 

discussion will be structured into two main parts: 

 

1. The first part will investigate the consistency of applied criteria. 

2. The second part will give a summary of the new insights gained through the 

analysis of the four archaeological groups in Chapters 6-11. 

3. The final section will present a new paradigm for the Palaeolithic-Mesolithic 

transition based on the coupled environmental and archaeological data 

discussed in this thesis. 

12.2 Consistency of applied criteria 

12.2.1 Inconsistent application of classificatory definitions 

Chapters 6-11 have undertaken a critical comparative analysis of the patchwork of 

northwest European Lateglacial and early Postglacial archaeological groups. This 

analysis has demonstrated a significant heterogeneity in how these groups are defined 

which means different archaeological groups are not easily comparable (Table 12.1). 

There are distinct inconsistencies in the application of classificatory elements which 

obscure the archaeological units and the potential relationship between them. As such, 

no differences could be observed between Ahrensburgian and Epi-Ahrensburgian 

assemblages beyond the absence of tanged points in Epi-Ahrensburgian assemblages. 

However, this criterion, focused on the absence of a certain diagnostic artefact, is not 

consistently applied to all recorded assemblages. For instance, at Alt Duvenstedt LA 121 

and Zwolle-ODE no tanged points were found but the assemblages are associated with 

the Ahrensburgian group rather than the Epi-Ahrensburgian group.  
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Archaeological group Traditional classificatory characteristics 

Late Federmesser Presence of diagnostic pieces, tool frequency  

Ahrensburgian Technology and presence of diagnostic pieces  

Epi-Ahrensburgian Absence/presence of diagnostic pieces  

Long Blade Technology, raw material procurement 

patterns and absence of diagnostic pieces  

Early Mesolithic Technology and presence of diagnostic pieces 

Table 12.1. Summary of classificatory elements used to define archaeological groups at 

the Pleistocene-Holocene transition in northwestern Europe. 

 

There are further issues with the application of the absence of certain diagnostic tools. As 

Table 10.3 demonstrates, the majority of Long Blade assemblages lack tanged points. 

However, this absence could be due to taphonomic biases or excavation biases. For 

instance, only one of the excavated Long Blade assemblages represents the majority of 

the original site while the rest only represent small parts of the original sites (cf. Table 

10.1; Barclay et al. 2017). This highlights the problematic nature of associating 

assemblages with archaeological groups based on the absence of a diagnostic artefact. 

 

Moreover, inconsistencies were observed in the attribution of assemblages to 

archaeological groups based on the presence of diagnostic artefacts, in particular 

microliths. At Mönchengladbach-Geneicken only two microliths were found in association 

with aurochs remains. As Heinen (in Street et al. 2019, 501) states the presence of these 

ñtwo microliths found among the remains show that the animal was killed by Mesolithic 

huntersò. Similarly, Cromb® et al. (2014) argue that the generally small number of 

assemblages that have been attributed to the Lateglacial period in the Benelux may be 

due to research historical biases whereby lithic assemblages with microliths are often 

unquestioningly associated with the Mesolithic. As shown in Chapters 6-11 microliths are 

a time-transgressive element which is already present in Ahrensburgian and Long Blade 

assemblages and can therefore not be seen as a diagnostic Mesolithic artefact. In fact, 

even geometric microliths which have traditionally been associated with Mesolithic 

assemblages (cf. Heinen 2013a) are represented in Ahrensburgian and Long Blade 

assemblages (cf. Table 9.3 and Table 10.5). Nevertheless, the relatively small number of 

microburins recovered from Lateglacial sites may reflect the use of a different technique 
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to produce microliths as compared to the Mesolithic assemblages where there is abundant 

evidence for the use of the microburin technique (cf. Table 11.3). 

12.2.1.1 Research historical and language barriers 

It is here suggested that the proposed regional patterning of archaeological groups is likely 

the result of research historical processes, language barriers and a lack of critical 

engagement with the archaeological taxonomic units. There is an interesting correlation 

between the research history of specific nations and the division of the archaeological 

record (Figure 12.1) (see also section 6.2.3). As such, Crombé et al. (2014b) place 

Remouchamps into the Benelux chronology of Ahrensburgian/Epi-Ahrensburgian sites 

despite the close proximity (ca. 60 km distance) and clear parallels in the assemblages 

with the Kartstein rockshelter in western Germany. Similarly, while those assemblages 

with a technology geared towards the production of large, regular blades but with an 

absence of tanged points are attributed to the Epi-Ahrensburgian group in the Benelux, in 

northern France and England these assemblages are associated with the Long Blade 

group. 

 

 

Figure 12.1. Main distribution areas of Final Palaeolithic archaeological groups. Map after: 

compiled by Grimm 2009 after Björck 1995a; Boulton et al. 2001; Lundqvist and Wohlfahrt 

2001; Weaver et al. 2003; Clark et al. 2004; Brooks 2006; Ivy-Ochs et al. 2006; added by 

Woldstedt 1956; Anonymous 1992; Björck 1995b; Björck 1996; Coope et al. 1998, Fig. 4H; 

Kobusiewicz 1999, 190; Gaffney et al. 2007, 3ï7 and 71. 

 

One of the main barriers to supra-regional studies is the publication of assemblages in the 

countryôs respective native language (Figure 12.2). As such, the majority of Ahrensburgian 
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assemblages have been published in German and Dutch with only Zwolle-ODE (Niekus 

et al. 2019) being published in English. Similarly, five of the Early Mesolithic assemblages 

were published in German (Schuldt 1961; Gramsch 1987; 2000; Groß 2014; Heinen 2015) 

and all of the recorded assemblages from northern France have been published in French 

(e.g. Fagnart 1997; 2009; Bemilli et al. 2014). This heterogeneous picture creates 

boundaries in terms of knowledge exchange. Notably, this issue is largely unidirectional 

since English is widely known in western European countries, while German and Dutch is 

not commonly taught in English schools. This can be seen in the attribution of recently 

excavated assemblages in western Germany to the Long Blade group (cf. Stapel 2013; 

Heinen 2016) which have not been included in recent international overviews of this period 

(cf. Sørensen et al. 2018). 

 

 

Figure 12.2. Comparison of the number of publications in a specific language against the 

archaeological groups. 

 

A further barrier to supra-regional investigations is the poor standard of publications 

across the different archaeological groups and across national boundaries (Figure 12.3). 

While all publications contain at least a brief part discussing interpretations of the 

assemblages and the classificatory elements used to place them into a specific group, a 

large proportion of the publications lack absolute data which would enable the re-use and 

re-analysis of the material. This means potential inconsistencies in the application of 

classifications are ñcopiedò and published, resulting in inaccuracies for future studies. This 

study has included absolute data from published lithic drawings which presents one way 

to bypass the unfortunate lack of absolute data (see section 4.7.4.5). However, this is a 

time-consuming process and some authors may not be familiar with this method. 
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Figure 12.3. Comparison of the standard of publication across the recorded assemblages. 

Detailed publications are here defined as containing detailed data on lithic and faunal 

artefacts. 

12.2.2 Inconsistencies regarding hierarchical levels  

The results of the analysis in Chapters 6-11 demonstrate that there are several 

inconsistencies regarding the hierarchical taxonomic system in which the archaeological 

groups are placed. As such, classificatory elements at different levels in the hierarchical 

system are directly compared to one another in order to place a specific assemblage into 

a pre-defined group. Table 12.2 shows a section from the refined hierarchy of ATUs 

presented in Chapter 2 with a focus on classificatory elements. According to this hierarchy, 

raw material procurement can be placed into the Archaeological Taxonomic Unit (ATU) 3, 

Level 1 since this refers to the whole assemblage. On the other hand, retouched artefacts 

and tool frequencies can be associated with ATU 3, Level 2 as this describes a specific 

artefact group or concentration. ATU 3, Level 3 describes general tool categories, for 

example burins, microliths, scrapers. Specific type fossils are placed into ATU 4, Level 1, 

including Ahrensburgian tanged points, Federmesser or triangular microliths while ATU 4, 

Level 2 comprises specific attributes on artefacts, including the distinct bruising along the 

edges (lames mâchurées) which are often used as defining elements for Long Blade 

assemblages. These inconsistencies regarding the hierarchical taxonomic system are 

problematic. For instance, besides the Long Blade assemblages, three Ahrensburgian 

assemblages feature long blades with battered edges which Baales (1996, 210) describes 

as ñsimilar to the lames mâchuréesò (cf. Taute 1968: Hohler Stein, Remouchamps and 

Stellmoor). 
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Unit Level Equivalent Examples from 

northwestern Europe 

ATU 3 

household / family 

group 

Level 1 assemblage (refers 

here to a 

meaningful 

archaeological unit 

defined by the 

excavator) 

Raw material 

procurement 

Level 2 artefact group / 

concentration 

retouched artefacts, 

artefact frequencies 

Level 3 artefact  Specific tools, e.g. 

microlith, burin 

ATU 4  

individual 

Level 1 type  Ahrensburgian tanged 

point, triangular 

microlith 

Level 2 attribute oblique truncation, cut 

marks on animal 

bones, lames 

mâchurées 

Level 3 trace isotope analysis, 

micro-wear analysis 

Table 12.2. Section of the provisional hierarchy of Archaeological Taxonomic Units (ATU) 

for the study of human behavioural patterns with a focus on classificatory elements 

(modified after Gamble et al. 2005, table 2 and Grimm 2013, table 3.16). 

12.2.3 No general consensus on the significance of the 

archaeological units and their prehistoric realities 

Lastly, there is no general understanding of the significance of these pre-defined 

archaeological groups and their past sociocultural realities. As discussed in Chapter 10, 

the Long Blade tradition is at times defined as a distinct archaeological group on the same 

hierarchical level as the Ahrensburgian tradition (cf. Fagnart 1991; Barton 1998) while 

others argue it reflects a technique used near high quality raw material sources (cf. Froom 

2005).   
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12.3 A comparison of assemblages 

The previous part has discussed the clear inconsistencies of applied classificatory criteria 

which hinders an understanding of the potential relationship between the different 

archaeological groups. Chapters 6-11 have presented whole assemblage data for each 

archaeological group, including environmental and faunal evidence as well as site 

functions, lengths of occupation and potential ritual elements. This data enables a 

comparison of the different assemblages on the same hierarchical level, beyond the pre-

defined classificatory criteria. This in turn can help reveal further similarities or differences 

between the groups. The following section will present a comparison of the recorded 

assemblages based on this whole assemblage approach. Table 12.3 summarises the 

various categories of comparison which will be discussed in more detail below. 

 

Criteria/ 

Archaeological 

group 

Late 

Federmesser 

Ahrensburgian Long Blade Early Mesolithic 

Technology Directed 

towards the 

production of 

short blades 

and laminar 

flakes, flexible 

technology 

Directed 

towards the 

production of 

large blades 

with parallel 

edges 

Directed 

towards the 

production of 

large blades 

with parallel 

edges 

Directed towards 

the production of 

short blades (with 

some larger 

blades at Star 

Carr, Bedburg-

Königshoven and 

Heek-Nienborg)   

Core reduction Difficult to 

evaluate due 

to  lack of 

detailed 

technological 

analyses of 

recorded 

assemblages 

Strong element 

of opposed 

platform cores; 

production of 

new platforms 

characteristic 

(e.g. by 

removing 

platform 

rejuvenation 

flakes) 

Strong element 

of opposed 

platform cores; 

edge faceting 

characteristic 

Mainly unipolar 

reduction on 

bladelet cores 
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Diagnostic 

artefacts 

Backed 

points, 

microliths very 

rare 

Tanged points, 

non-geometric 

microliths 

Non-geometric 

microliths, 

tanged points 

very rare  

Absence of 

backed points or 

tanged points 

and instead 

increasing 

number of 

microliths 

(including 

geometric types) 

Microburin 

technique 

No evidence Rare Rare Abundant 

evidence 

Use of bow and 

arrow 

No direct 

evidence 

First direct 

evidence 

(Stellmoor) 

No direct 

evidence 

Direct evidence 

Raw material 

acquisition 

Mainly local 

high quality  

Mainly local 

medium to 

variable quality 

Mainly local 

high to medium 

quality 

Mainly local 

medium to 

variable quality 

Main species 

hunted 

Red deer, 

horse, elk 

Reindeer, horse Reindeer, 

horse, aurochs 

Red deer, roe 

deer, aurochs 

Intensity of 

occupation 

Mainly level 2 Mainly level 2 

with Kartstein 

as potential 

pioneering site 

Mainly level 2: 

short-term 

occupations 

Mainly level 1: 

more extensive, 

repeated 

occupations 

Table 12.3. Summary of similarities and differences between late Federmesser, 

Ahrensburgian, Long Blade and Early Mesolithic assemblages. 

12.3.1 Raw material  

Chapters 6-11 have demonstrated that a singular focus on raw material availability is not 

a reliable classificatory element since the recorded assemblages show a varied use of 

local, regional and long-distance raw materials. Nevertheless, the analysis of raw material 

procurement and use at the different sites has revealed patterns within the archaeological 

groups. As such, Federmesser assemblages tend to rely on local, high-quality material. 

This is particularly interesting given the technology in Federmesser assemblages is 

generally directed towards the production of smaller blades despite the availability of high-
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quality materials. For instance, at Wierden-Enterse Akkers large nodules of high-quality 

flint are available near the site, however this did not affect the size of the artefacts which 

are relatively small, especially in comparison to the Long Blade assemblages (Deeben et 

al. 2006; Weber et al. 2011). Similarly, at the Long Blade scatters C east and A at Three 

Ways Wharf had the same material available as the Early Mesolithic scatter C, however 

knappers purposefully chose to produce longer blades. This would suggest that the 

differences in assemblage composition and in particular the differing lengths of blades are 

not based on raw material availability but rather on technical traditions. 

12.3.2 Technology  

The data presented in Chapters 6-11 demonstrate that the traditional definitions of the 

four archaeological groups based on technological investigations are far from clear cut. 

Federmesser assemblages follow no coherent technology but instead reflect a flexible 

approach depending on raw material availability. In contrast, Ahrensburgian, Long Blade 

and Early Mesolithic assemblages reveal a more standardised technology. While 

differences in technology can be observed between Ahrensburgian/Long Blade and Early 

Mesolithic assemblages (Table 12.3), Ahrensburgian and Long Blade technologies 

appear to share common characteristics which are summarised below: 

ǒ Knapping in both groups was directed towards the production of large, regular 

blades from opposed platform cores 

ǒ Opposed platform cores dominate assemblages 

 

These proposed parallels in Ahrensburgian and LBI technologies have also been 

observed by Berg-Hansen (2019). According to Berg-Hansen (2019, 187) this concept 

differs from Early Mesolithic blade production (also including Fosna, Komsa etc) as well 

as Federmesser blade production.  

 

However, two characteristics seem to differentiate Ahrensburgian and Long Blade 

assemblages: 

ǒ In Long Blade assemblages blades were often detached from either end, 

alternately or in short series  

ǒ While Ahrensburgian technology involved the production of new platforms, for 

instance by removing platform rejuvenation flakes, Long Blade assemblages 

generally focus on edge faceting  

 

Edge faceting could be observed on six recorded assemblages: Three Ways Wharf, 

Scatters a and c east; Seamer C, Scatter c; Church Lammas, scatter 1 and Avington VI. 

Nevertheless, if these two characteristics are the only defining technological feature to 
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distinguish Ahrensburgian from Long Blade assemblages, then the lack of detailed 

technological data is particularly unfortunate.  

12.3.2.1 Blade-flake ratios 

A comparison of blade-flake ratios reveals an interesting pattern (Table 12.4). There is a 

marked increase in blade-flake ratios in Ahrensburgian and Long Blade assemblages 

highlighting a focus on blade production and usage in these archaeological groups. On 

the other hand, Late Federmesser and Early Mesolithic assemblages feature a much 

higher number of flakes compared to blades. This suggests that the differences observed 

between Late Federmesser, Ahrensburgian/Long Blade and Early Mesolithic 

assemblages is probably due to different technologies with a focus on either flake or blade 

production. 

 

Archaeological group Xↄ blade-flake ratios 

Late Federmesser 0.3 

Ahrensburgian 0.5 

Long Blade 1.1 

Early Mesolithic 0.3 

Table 12.4. Comparison of the mean blade-flake ratios across the recorded archaeological 

groups. The assemblage of Bedburg-Königshoven was excluded from the count since the 

site only represents a peripheral area which seems to have been focused on the use of 

blades for butchering activities near the waterôs edge. 

12.3.2.2 Lengths of blades 

As revealed through the analysis of the recorded assemblages, there is a general trend 

from a technology geared towards the production of shorter blades at the end of the 

Allerød oscillation, over the production of very long blades during the Younger Dryas to a 

technology directed towards the production of short blades in the Early Preboreal (Table 

12.5). While three Early Mesolithic assemblages (Star Carr, Heek-Nienborg and Bedburg) 

exhibit a small number of larger blades of up to 96 mm in length, these blades are not 

dominant in the assemblage with an average length of 42 mm at Star Carr, 40.3 mm at 

Bedburg-Königshoven, and 33.6 mm at Heek-Nienborg. As discussed in the section 

above (see 12.3.1), the differing lengths appear to be a result of different blade 

technologies rather than raw material availability. In combination with the blade-flake 

ratios discussed above, there seems to be a general focus on the production and usage 

of long, regular blades compared to flakes in Ahrensburgian and Long Blade assemblages 
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which stands in contrast to the focus on flake and short blade production in Late 

Federmesser and Early Mesolithic assemblages. 

 

Archaeological group Longest blade 

Late Federmesser 140 

Ahrensburgian 170 

Long Blade 270 

Early Mesolithic 96 

Table 12.5. Comparison of the recorded Final Palaeolithic and Early Mesolithic 

assemblages in terms of lengths of blades (in mm). 

12.3.3 Diagnostic artefacts 

As discussed in section 12.2, the data presented in Chapters 6-11 show that the traditional 

definitions of the four archaeological groups based on diagnostic pieces are far from clear 

cut. Only the Late Federmesser and Ahrensburgian assemblages feature diagnostic 

artefacts which aid a definition of the assemblages: backed points and tanged points 

respectively. Epi-Ahrensburgian, Long Blade and Early Mesolithic assemblages are 

instead associated with an absence of diagnostic artefacts or with the association of 

microliths which can be seen as a time-transgressive element which cuts across 

Ahrensburgian, Long Blade and Early Mesolithic archaeological groups. While microliths 

can be seen as a time-transgressive element, there does appear to be a trend towards an 

increasing number of geometric microliths and the use of the microburin technique in Early 

Mesolithic assemblages (Table 12.6). 

 

Archaeological group (Ɇ) N geometric microliths (Ɇ) N microburins 

Late Federmesser 0 0 

Ahrensburgian 37 10 

Long Blade 1 2 

Early Mesolithic 201 488 

Table 12.6. Sums of the number of geometric microliths and microburins found in the 

recorded Final Palaeolithic and Early Mesolithic assemblages. 

12.3.4 Use of bow and arrow 

Traditionally, Mesolithic assemblages have been associated with the introduction of the 

bow and arrow (see Chapter 3). However, a comparison of the recorded assemblages 

reveal this hunting technique was already in use during the Lateglacial. The 
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Ahrensburgian site of Stellmoor has yielded the oldest direct evidence of the use of the 

bow and arrow in northwestern Europe with the presence of the oldest wooden arrows 

and shaft smoothers found at the site (cf. Chapter 9).  

12.3.5 Environment and Fauna 

The investigations in Chapters 6-11 offer new insights into the traditional association of 

the archaeological groups with a specific climate, fauna and landscape, although this is 

based on very small sample sizes due to the sparse environmental and faunal record. 

Instead of a clear-cut correlation between Late Federmesser and Early Mesolithic 

assemblages with forested landscapes and Ahrensburgian and Long Blade assemblages 

with open landscape, a heterogeneous patchwork of different landscapes emerges 

(Figure 12.4). Of the recorded sites, five Late Federmesser and five Early Mesolithic 

assemblages are associated with a pine forest, while birch appears to be more common 

in Late Federmesser assemblages. As discussed in Chapter 10, the Long Blade 

assemblages of Alizay and Kingsmead Quarry feature aurochs remains which are 

typically associated with a forested landscape. Moreover, molluscan evidence at Alizay 

suggests the Long Blade occupation took place in a lightly forested landscape although 

one needs to be cautious with this potentially mixed site. 

 

 

 

Figure 12.4. Comparison of plant species by assemblage in the Pleistocene-Holocene 

transition in northwestern Europe. 

 

A similarly heterogeneous picture emerges when taking into account the faunal remains 

(Figure 12.5). Traditionally, horse have been associated with the open landscapes of the 

Younger Dryas in northwestern Europe. However, horse remains were found across all 
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four archaeological groups. As discussed in Chapter 5, recent research suggests wild 

horses show significant behavioural adaptability and resilience enabling them to flourish 

in a wide range of landscapes. Similarly, aurochs have traditionally been associated with 

forested landscapes. As discussed in Chapter 10, aurochs remains have also been found 

at three Long Blade sites demonstrating the adaptive capacity of the animals in open and 

lightly forested habitats. In contrast, reindeer does seem to be a prey which is only found 

in Ahrensburgian and Long Blade assemblages, likely associated with the cooler climate 

of the Younger Dryas.  

 

 

Figure 12.5. Comparison of faunal species by assemblage in the Pleistocene-Holocene 

transition in northwestern Europe. 

12.3.6 Faunal remains and intensity of occupation 

A comparison of the mean Minimum Number of Individuals (MNI) and the mean number 

of species overall reveals an interesting pattern (Table 12.7). Late Federmesser sites tend 

to reflect relatively small sites with limited species diversity. On the other hand, 

Ahrensburgian assemblages tend to reflect larger sites with significantly larger minimum 

numbers of faunal remains. While removing Stellmoor from the overall count significantly 

reduces the minimum number of individuals and species overall, the Ahrensburgian 

occupations still feature a wider hunting breadth and larger minimum numbers of 

individuals than Late Federmesser assemblages. On the other hand, Long Blade 

assemblages tend to reflect short occupations with a focus on only one or two species. 

There is then a development to more substantial sites with a wide hunting breadth in the 

Early Mesolithic. Star Carr, Bedburg-Königshoven, Friesack 4, Friesack 27a and Hohen 

Viecheln all feature a count of 20 and more minimum number of individuals.  
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Archaeological group ·ɏ n MNI ·ɏ n species overall 

Late Federmesser 5 2.75 

Ahrensburgian 235 10.5 

Ahrensburgian (without Stellmoor) 24 4 

Long Blade 4.2 1.8 

Early Mesolithic 41 16.5 

Table 12.7. Comparison of the mean Minimum Number of Individuals (MNI) and mean 

number of species overall. 

12.3.7 Art and symbolism 

The larger, more extensive Early Mesolithic sites yield abundant evidence of non-

utilitarian objects and potential ritual depositions, offering insights into the huntersô 

cosmology. Five of the recorded Early Mesolithic assemblages present persistent places 

where the hunters repeatedly returned to carry out a variety of tasks. Bailey and Galanidou 

(2009) proposed that these palimpsests of repeated occupations could demonstrate 

peopleôs deeper connection with a site with people reconnecting with dwellers that had 

lived there in the past, potentially recycling previously used items.  

12.4 Reconstructing the Palaeolithic-Mesolithic transition: A 

new paradigm 

12.4.1 A Lateglacial puzzle 

Altogether, the coupled archaeological and environmental evidence presented in this 

thesis suggests a new paradigm for the Palaeolithic-Mesolithic transition. Firstly, on the 

basis of the data discussed in this thesis traditional views of Final Palaeolithic groups can 

be revised. The critical assessment of the recorded assemblages has revealed clear 

similarities between Ahrensburgian, Epi-Ahrensburgian and Long Blade assemblages in 

this region, in particular in terms of a technology geared towards the manufacture of long, 

regular blades. As shown in Figure 12.1, the main distribution areas of these three groups 

coincide with modern geographical boundaries which indicates a potential modern bias in 

constructing these different units. The investigations in Chapter 9 have revealed no 

apparent differences between Epi-Ahrensburgian and Ahrensburgian assemblages 

resulting in the inclusion of the former into the latter group.  
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Furthermore, similarities could be observed between Ahrensburgian and Long Blade 

assemblages, including the strong element of opposed platform cores, non-geometric 

microliths, raw material procurement patterns and a focus on hunting reindeer and horse. 

Barton (1998, see also Chapter 3.4) has previously suggested that the Long Blade group 

can be seen as a western extension of the Ahrensburgian territory with the majority of 

sites located in regions west of the Ahrensburgian group, mainly in Britain and France: 

this study provides further evidence to strengthen that hypothesis which despite being 

posited over 20 years ago has not altered the way these sites have been defined.  

 

In comparison to the larger Ahrensburgian sites, the recorded Long Blade assemblages 

tend to represent single, short occupations with a low species diversity and low minimum 

number of individuals. This may indicate that the Long Blade group can be seen as a 

pioneering group which advanced into previously unoccupied regions at the fringes of the 

Ahrensburgian territory. The location of Long Blade sites in river valleys would support 

this hypothesis. In line with Connellerôs and Highamôs (2015, 64) proposal, the Long Blade 

ñcolonisationò of Britain may have advanced with populations moving along major rivers 

in southern England and potentially along the coast of Doggerland, potentially following 

migrating herds of reindeer and horse. Further evidence in support of this hypothesis 

derives from the radiocarbon dates discussed in Chapter 7. The Long Blade occupation 

appears to start a few centuries after the onset of the Ahrensburgian which could point to 

the development of the Long Blade group as an extension of the Ahrensburgian group 

once this group had established a core region on the North European Plain. 

 

This heterogeneous picture of the Younger Dryas occupation in this region stands in 

contrast to the relatively uniform record of Late Federmesser assemblages which seem 

to represent a distinct archaeological unit which disappears at the end of the Allerød 

interstadial. The appearance of Early Mesolithic assemblages in northwestern Europe 

seems to reflect a more complex picture which will be discussed below. 

  

12.4.2 Defining the Early Mesolithic in northwestern Europe 

The critical re-assessment of archaeological groups at the Pleistocene-Holocene interface 

has revealed new insights into the appearance of the Mesolithic assemblages in this 

region. Traditionally, Mesolithic assemblages have been associated with the presence of 

microliths, microburins, evidence of the use of the bow and arrow and axe debitage. 

However, as discussed in this thesis, evidence of all these characteristics can be found in 

Final Palaeolithic assemblages. Microliths are recorded in 19 Final Palaeolithic 

assemblages with six assemblages even featuring geometric microliths which are 
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commonly seen as diagnostic Mesolithic artefacts. In addition, 12 microburins have been 

recovered from five recorded Final Palaeolithic assemblages with evidence of the use of 

the microburin technique for the production of microliths also present at Stellmoor. As 

discussed in Chapter 9, the first direct evidence of the use of bows and arrows comes 

from the Ahrensburgian site Stellmoor and therefore pre-dates Mesolithic assemblages. 

Finally, potential axe debitage was recovered from Three Ways Wharf, scatters A and 

scatters C east showing that this traditional ñMesolithicò tool was perhaps already in use 

before the appearance of Mesolithic assemblages in this region. 

 

So, what classificatory elements can be seen as defining characteristics of Early 

Mesolithic assemblages? As demonstrated above, instead of using a singular defining 

criteria, it is necessary to adopt a whole assemblage approach to define Early Mesolithic 

assemblages as such: 

 

1. Technology: What can be observed in Early Mesolithic assemblages is a general 

trend in technology towards the production of short blades produced on unipolar 

bladelet cores. This stands in stark contrast to the very long, regular blades seen 

in Ahrensburgian, Epi-Ahrensburgian and Long Blade assemblages which are 

mainly produced on opposed platform cores. While a small number of Early 

Mesolithic assemblages exhibit larger blades (e.g. Star Carr, Heek-Nienborg and 

Bedburg-Königshoven), these forms are not dominant in the assemblages and the 

majority of blades are produced on single platform cores.  

2. Diagnostic artefacts: Early Mesolithic assemblages tend to feature a larger 

number of geometric microliths, abundant evidence of the use of the microburin 

technique and a larger number of axes.  

3. Main species hunted: Early Mesolithic assemblages are generally associated 

with forested-adapted species, including red deer, roe deer and aurochs. In 

comparison, Final Palaeolithic assemblages are generally associated with cold-

adapted species, including reindeer and horse. 

4. Intensity of occupation: Early Mesolithic assemblages tend to reflect more 

substantial, persistent places with an increase in palimpsests of repeated 

occupations. 

12.4.3 Hunter-gatherers in a changing landscape 

The clear differences between Ahrensburgian/Long Blade and Early Mesolithic settlement 

patterns indicate a change in the lifeways of hunter-gatherers in this region. There is a 

distinct development of larger, persistent sites in the Early Mesolithic. While the 

Ahrensburgian assemblage from Stellmoor reflects a large site which was likely re-
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occupied, the site seems to reflect a seasonal hunting and killing site where hunters 

intercepted reindeer on their migration routes. 98% of the faunal remains represent 

reindeer which demonstrates the strong focus on this species. Since the large, migrating 

herds of cold-adapted species were widely dispersed in the landscape, the Lateglacial 

hunters followed a highly mobile pattern resulting in mostly single, small occupations and 

some larger aggregation sites, including Stellmoor. 

 

On the other hand, the larger Early Mesolithic sites show a large hunting breadth with a 

wide variety of different species which were occupied throughout the different seasons. 

The Mesolithic hunters were able to occupy the same site for longer periods of time due 

to the changes in the fauna during the early Holocene towards more solitary ungulates 

(cf. Smith 1992). This meant that forest game was more evenly distributed throughout the 

landscape which enabled larger, more sedentary settlements. These served as special 

places in the landscape where people repeatedly returned over centuries. 

12.4.4 The onset of the Mesolithic in northwestern Europe 

Then where does this leave us regarding the onset of these Mesolithic traditions 

throughout Europe? No evidence exists so far for Mesolithic sites in northern Germany 

and Britain before the mid-Preboreal at around 9300 cal BC (Grimm et al. 2020). In 

contrast, as discussed in Chapter 7, Early Mesolithic sites in more southern parts of north-

western Europe, such as Bedburg-Königshoven and Werl-Büderich, occur from the Early 

Preboreal onwards. This suggests at least some degree of movement of hunter-gatherer 

groups from southern to northern regions in northwestern Europe. This hypothesis is 

further confirmed by the proposed hiatus between long blade and Early Mesolithic 

assemblages in Britain which is associated with the Preboreal Oscillation (see Chapter 7). 

However, the similar dates of Early Mesolithic occupation in northern and southern 

England, such as in the Colne and Kennet Valley and the Vale of Pickering, suggest two 

separate scenarios for the ñcolonisationò of Britain. As suggested by Conneller and 

Higham (2015) both parts of England appear to have been inhabited simultaneously, with 

populations moving along major rivers in southern England and movement along the coast 

of Doggerland in the north.  

 

However, as demonstrated in this thesis, the archaeological record seems to be more 

complex than movements of people on a simple south-north axis following their favourite 

prey or expanding into new regions after reforestation of the landscape. Instead, a major 

conclusion of this thesis is that there is no clear-cut development from Final Palaeolithic 

to Early Mesolithic assemblages in the study region with the archaeological record 

reflecting regionally defined developments in a mosaic landscape. This means that in 
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northwestern Europe cultural changes do not necessarily align with climate changes 

which demonstrates that the current use of the climatic Pleistocene-Holocene transition 

as a synonym for the cultural Palaeolithic-Mesolithic transition should be avoided.  
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Chapter 13: Conclusion 

13.1 Introduction  

This study has taken a holistic perspective of the Palaeolithic-Mesolithic transition in 

northwestern Europe. This thesis has synthesized diverse archaeological and 

environmental datasets from across northwestern Europe deriving from a century of 

dedicated research, each project providing a perspective on their respective regions. The 

final conclusions of this thesis will be discussed in the following chapter, summarising the 

key insights of the previous chapters and demonstrating the fulfillment of the main aim of 

this thesis: To provide a critical re-assessment of the Final Palaeolithic and Early 

Mesolithic archaeological groups in northwestern Europe. First, the important 

conclusions of Part I (Chapters 2-5) will be presented which discussed the theoretical and 

methodological potential for new investigations into the Palaeolithic-Mesolithic transition 

in northwestern Europe. The next section is then focused on the main conclusions drawn 

from Part II of this thesis (Chapters 6-12) which analysed the data from the 49 recorded 

assemblages. Finally, this thesis has raised several questions for further research which 

will be discussed in the final part of this chapter, showing new directions for future 

research into the Palaeolithic-Mesolithic transition. 

13.2 Conclusions on the classificatory definitions of Final 

Palaeolithic and Early Mesolithic archaeological groups in 

northwestern Europe 

Chapters 2 and 3 provided a critical evaluation of the changing views on cultural change 

and the Palaeolithic-Mesolithic transition, identifying gaps which can be addressed with 

this thesis and thereby fulfilling Objectives 1-2. The chapters revealed the need for a 

detailed, critical re-assessment of archaeological groups defined at the Pleistocene-

Holocene interface in northwestern Europe. At present more than 20 different Final 

Palaeolithic and Early Mesolithic technocomplexes, industries and regional groups are 

defined across this boundary, the definitions of which remain debated. Despite the unclear 

criteria, these groups are commonly used as a basis for cultural comparisons from which 

general patterns of human behaviour are drawn. Chapter 4 then sought to develop a new 

terminology enabling the integration of traditional typological studies with whole 

assemblage investigations, thereby fulfilling Objective 3. The final chapter of the first part 

of this thesis (Chapter 5) offered a critical review of the environmental and faunal data of 

the Pleistocene-Holocene transition, addressing Objective 4. 



282 
 

 

The second part of this thesis focused on the analysis and interpretation of the recorded 

data, as outlined in Objective 5. Chapters 6-11 sought to provide a detailed taxonomic 

investigation of the five archaeological units which are commonly discussed at the 

Palaeolithic-Mesolithic boundary in northwestern Europe: Late Federmesser, 

Ahrensburgian, Epi-Ahrensburgian, Long Blade and Early Mesolithic assemblages. First, 

a critical assessment of the data was carried out in Chapter 6, fulfilling Objective 6. This 

showed that despite the varying research history of the database the dataset can be 

considered reliable. This conclusion was drawn as no correlation was found between the 

percentages of small artefacts (e.g. tools) and the excavation date, indicating that 

assemblages can be compared across different excavation decades. 

 

The detailed analysis of recorded assemblage data in Chapters 6-11 have revealed four 

major shortcomings of the current classificatory elements used to define Final Palaeolithic 

and Early Mesolithic assemblages, thereby addressing Objective 8: 

1. An inconsistent application of classificatory definitions: There is a marked 

heterogeneity in how the different archaeological groups are defined which 

exacerbates any meaningful comparison of the groups. In particular, the 

presence/absence of diagnostic artefacts is not consistently applied to the 

recorded Ahrensburgian, Epi-Ahrensburgian, Long Blade and Early Mesolithic 

assemblages. In the Benelux Countries and Germany several sites have been 

attributed to the Ahrensburgian tradition despite the lack of tanged points which is 

set out as the defining criteria for this archaeological group (e.g. Zwolle ODE and 

Alt Duvenstedt LA 121). On the other hand, lithic assemblages with microliths are 

frequently associated with the Mesolithic simply because they contain a small 

number of microliths. However, as demonstrated in Chapters 6-11 microliths are 

a time-transgressive element which can already be found in Late Federmesser, 

Ahrensburgian, Epi-Ahrensburgian and Long Blade assemblages. 

2. Inconsistencies regarding the hierarchical taxonomic system: At present, a 

direct comparison is drawn between several classificatory elements at different 

levels in the hierarchical system in order to place an assemblage into a pre-defined 

group. These range from Archaeological Taxonomic Unit 3, Level 1 (e.g. raw 

material procurement) to ATU 4, Level 2 (e.g. lames mâchurées). These 

inconsistencies are problematic. For example, three Ahrensburgian assemblages 

feature long blades with battered edges similar to the lames mâchurées in Long 

Blade assemblages. Yet, the assemblages are attributed to the Ahrensburgian 

tradition based on diagnostic artefacts, namely the presence of Ahrensburgian 

tanged points (ATU 4, Level 1). 
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3. No general consensus on the significance of the archaeological units and 

their prehistoric realities: In particular, the Long Blade tradition is at times 

defined as a distinct group on the same hierarchical level as the Ahrensburgian 

and at times it is defined as a technique used near high quality raw materials 

sources. 

4. Research historical and language barriers: There is a clear association 

between different archaeological groups and geographical areas indicating that 

the groups are at least partly based on the respective research history of different 

countries. This is especially the case for the Ahrensburgian, Epi-Ahrensburgian 

and Long Blade traditions with the majority of Epi-Ahrensburgian sites defined in 

the Benelux Countries and most of the sites attributed to the Long Blade Industry 

from Britain. Moreover, Chapters 6-11 have revealed significant language barriers 

to supra-regional studies with the majority of Ahrensburgian sites being published 

in German and Dutch.  

 

Chapter 7 explored the chronology of the recorded Final Palaeolithic and Early Mesolithic 

assemblages, addressing Objective 7. First, a rigorous critical assessment of the available 

radiocarbon dates was carried out which demonstrated that only 91 of the 164 available 

dates which are commonly taken into account without any critical assessment can be 

considered reliable. These dates were then included in a Bayesian chronological model 

which indicated that the Palaeolithic-Mesolithic interface should not be seen as a simple 

developmental sequence from Late Federmesser, to Ahrensburgian and Long Blade to 

Early Mesolithic assemblages. Instead, the revised absolute chronology suggests that 

there was a significant overlap, especially towards the end of the Younger Dryas and the 

beginning of the Holocene. 

13.3 Conclusions on the Palaeolithic-Mesolithic transition in 

northwestern Europe  

The coupled environmental and archaeological investigations of the recorded 

assemblages suggest a new paradigm for the Palaeolithic-Mesolithic transition, fulfilling 

Objective 9. The results revealed clear similarities between the assemblages of the 

Younger Dryas and Early Holocene in this region, namely the Ahrensburgian, Epi-

Ahrensburgian and Long Blade groups. As demonstrated in Chapter 9, the division 

between Epi-Ahrensburgian and Ahrensburgian assemblages seems to be based on 

modern geographical units with most Epi-Ahrensburgian sites originating from the 

Benelux countries. On the other hand, an analysis of the recorded Long Blade 

assemblages shows significant parallels with the Ahrensburgian group, including a similar 
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lithic technology. This, coupled with the inconsistencies observed in the classificatory 

elements, suggests that Ahrensburgian and Long Blade assemblages belong to a similar 

cultural tradition with the single, short occupations of the Long Blade group perhaps 

representing a pioneering, western extension of the Ahrensburgian territory, as suggested 

by Barton (1998). 

 

On the other hand, there are clear differences between the Ahrensburgian/Long Blade 

group and the Late Federmesser group, including lithic technology and settlement 

patterns. As demonstrated in Chapter 8, Late Federmesser assemblages disappear at the 

end of the Allerød oscillation in this region which means there was probably a relatively 

clear cut transition towards the Ahrensburgian group. Similarly, there are clear differences 

between the Ahrensburgian/Long Blade group and Early Mesolithic assemblages which 

tend to reflect a shift towards the production of smaller artefacts, in particular flakes, and 

larger and long-lived occupations.  

 

Therefore, the main change that can be observed during the Palaeolithic-Mesolithic 

transition is a change in lifeways from highly mobile hunter-gatherer groups in the Younger 

Dryas to more sedentary groups in the Early Mesolithic. This shift in lifeways was enabled 

by changes in the landscape discussed in Chapter 5, with more evenly distributed, more 

solitary species replacing large herds of seasonally migrating ungulates. However, this 

shift in lifeways was not a uniform development across northwestern Europe. As shown 

in Chapter 7, in northern Europe Early Mesolithic assemblages only start to appear from 

the mid-Preboreal at around 9300 cal BC, after the Preboreal Oscillation. On the other 

hand, in western Europe Early Mesolithic assemblages start to appear from the 

Pleistocene-Holocene transition at around 9600 cal BC. The results discussed in this 

thesis therefore suggest that the synonymous use of the climatic Pleistocene-Holocene 

transition with the cultural Palaeolithic-Mesolithic transition should be avoided. As 

demonstrated in this work, the archaeological record of this period reflects a complex 

process of the ñMesolithisationò of northwestern Europe which lasted several centuries 

and should not be oversimplified across larger regions. 

13.4 Future research 

This thesis has raised some key questions for future research which require addressing 

to further advance our understanding of the Palaeolithic-Mesolithic interface and the 

classificatory definitions of archaeological groups in general. As demonstrated throughout 

this thesis, it is important to move away from generalised interpretations across large parts 

of Europe based on singular classificatory elements, such as typological analyses. A 
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whole assemblage approach can show that this period is characterised by complex 

cultural developments in a mosaic landscape with change being far from clear cut. 

 

However, as shown in this thesis, before any intra-cultural comparison can be made, it is 

important to carry out a critical assessment of the data. First and foremost, this includes 

a detailed evaluation of the assemblage data taking into account the varying research 

history and composition of the assemblages. As demonstrated in this thesis, the traditional 

classificatory elements to define different archaeological groups should not be taken at 

face value. The different groups appear to at least partly reflect the different research 

historical traditions of modern-day countries. A whole assemblage approach in 

combination with a critical assessment of the available radiocarbon dates, enables the 

analysis of different archaeological units beyond pre-defined elements and their 

ñsubjective baggageò, revealing broader patterns of changes in lifeways during the 

Palaeolithic-Mesolithic transition. 

 

Moreover, this thesis has revealed that the environmental and archaeological record of 

the Palaeolithic-Mesolithic interface is incredibly sparse. For instance, of the 200+ 

recorded Long Blade assemblages in Britain, only 13 assemblages feature organic 

preservation. Similarly, only three Ahrensburgian sites across northwestern Europe 

provide environmental data. Beyond the generally small number of well-preserved sites, 

this thesis has demonstrated that there are very few well-dated sites for this transition 

which is mainly due to the lack of organic preservation. Future research should therefore 

be directed towards uncovering further sites with organic preservation which would allow 

a more detailed insight into the lives of hunter-gatherers who lived during this period of 

rapid climate change. 
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Appendix 1: Digital Database (Please see accompanying Excel 

file) 

 

Appendix 2: Audited Radiocarbon Database (Please see 

accompanying Excel file) 
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Appendix 3: CQL2 codes defining the overlapping and 

contiguous chronological model for the Palaeolithic-Mesolithic 

transition presented in Chapter 7 

Appendix 3.1: CQL2 code defining the overlapping chronological model for 

the Palaeolithic-Mesolithic transition presented in Chapter 7. Agreement 

index: 94. 

 

 Plot() 

 { 

  Phase(Palaeolithic-Mesolithic) 

  { 

   Sequence(Federmesser) 

   { 

    Boundary("Start Late Federmesser"); 

    Phase("Late Federmesser") 

    { 

     Phase("Rekem 7, Belgium") 

     { 

      R_Date("OxA-942", 11350, 150); 

     }; 

     Phase("Saleux, Locus 234, France") 

     { 

      R_Date("GrA-15945 (Lyon-1141)", 11200, 70); 

      R_Date("GrA-15946 (Lyon-1142)", 11160, 70); 

     }; 

     Phase("Milheeze, Netherlands") 

     { 

      R_Date("GrA-23908", 11150, 60); 

     }; 

     Phase("Niederbieber 2, Germany") 

     { 

      R_Date("OxA-2066", 11110, 110); 

     }; 

     Phase("Wierden-Enterse Akkers, Netherlands") 

     { 
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      R_Date("GrA-25906", 11070, 60); 

     }; 

     Phase("Bad Breisig, Germany") 

     { 

      R_Date("GrA-17493", 10840, 60); 

     }; 

    }; 

    Boundary("End Late Federmesser"); 

   }; 

   Sequence(Ahrensburgian) 

   { 

    Boundary("Start Ahrensburgian"); 

    Phase("Ahrensburgian") 

    { 

     Phase("Alt Duvenstedt LA 121, Germany") 

     { 

      R_Date("AAR-2245", 10810, 80); 

      R_Date("AAR-2245-2", 10770, 60); 

     }; 

     Sequence("Remouchamps, Belgium") 

     { 

      Boundary("Start Remouchamps"); 

      Phase("Remouchamps") 

      { 

       R_Date("OxA-4191", 10800, 110); 

       R_Date("Lv-535", 10380, 170); 

       R_Date("OxA-4190", 10330, 110); 

       R_Date("OxA-3634", 10320, 80); 

      }; 

      Boundary("End Remouchamps"); 

     }; 

     Phase("Geldrop/Mie/Peels/1985, Netherlands") 

     { 

      R_Date("OxA-2563", 10610, 100); 

      R_Date("GrN-16507", 10090, 110); 

     }; 

     Phase("Kartstein, Germany") 

     { 
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      R_Date("OxA-9031", 10220, 75); 

     }; 

     Phase("Hohler Stein, Germany") 

     { 

      R_Date("MAMS11805", 10198, 39); 

      R_Date("MAMS11804", 10174, 46); 

     }; 

     Phase("Stellmoor, Germany") 

     { 

      R_Date("KN-2222", 10160, 90); 

      R_Date("K-4325", 10010, 100); 

      R_Date("KN-2221", 10080, 80); 

     }; 

    }; 

    Boundary("End Ahrensburgian"); 

   }; 

   Sequence(Long Blades) 

   { 

    Boundary("Start Long Blades"); 

    Phase("Long Blades") 

    { 

     After("Melbeck-Friedhof, Germany (unidentified charcoal)") 

     { 

      R_Date("Hv-17306", 10515, 95); 

     }; 

     Phase("Three Ways Wharf, England") 

     { 

      R_Date("OxA-1778", 10270, 100); 

      R_Combine("83387") 

      { 

       R_Date("OxA-1902", 10010, 120); 

       R_Date("OxA-18702", 10060, 45); 

      }; 

     }; 

     Sequence("Flixton II, England") 

     { 

      Boundary("Start Flixton II"); 

      Phase("Flixton II") 
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      { 

       R_Combine("left astragalus") 

       { 

        R_Date("OxA-X-2395-14", 10155, 55); 

        R_Date("OxA-6328", 10150, 90); 

       }; 

       R_Date("OxA-6318", 10090, 90); 

       R_Date("OxA-6319", 10150, 80); 

       R_Date("OxA-27207", 9975, 45); 

       After("aquatics") 

       { 

        R_Date("Q-66", 10413, 210); 

        R_Date("CAR-1016", 9850, 80); 

       }; 

      }; 

      Boundary("End Flixton II"); 

      Before("overlying peat layer") 

      { 

       R_Date("OxA-x-2495-12", 9480, 90); 

      }; 

     }; 

     Phase("Belloy-sur-Somme, France") 

     { 

      R_Date("OxA-724", 10260, 160); 

      R_Date("OxA-722", 10110, 130); 

      R_Date("OxA-723", 9890, 150); 

     }; 

     After("Dormagen-Nievenheim, Germany") 

     { 

      R_Date("KIA51665", 10136, 73); 

     }; 

     Sequence("Alizay, France") 

     { 

      Boundary("Start Alizay"); 

      Phase("Alizay") 

      { 

       R_Date("Beta-333638", 10100, 40); 

       R_Date("Beta-333640", 9960, 40); 
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       R_Date("Beta-317897", 9890, 40); 

       R_Date("Beta-322721", 9610, 50); 

      }; 

      Boundary("End Alizay"); 

     }; 

     Phase("Kingsmead Quarry, England") 

     { 

      R_Date("SUERC-57714", 9920, 39); 

     }; 

    }; 

    Boundary("End Long Blades"); 

   }; 

   Sequence(Early Mesolithic) 

   { 

    Boundary("Start Early Mesolithic"); 

    Phase("Early Mesolithic") 

    { 

     Sequence("Bedburg-Königshoven, Germany") 

     { 

      Boundary("Start Bedburg-Königshoven"); 

      Phase("Bedburg-Königshoven") 

      { 

       R_Date("COL 2671.2.1", 10108, 41); 

       After("Unidentified wood") 

       { 

        R_Date("KN-3996", 10070, 95); 

       }; 

       R_Date("COL 2673.1.1", 10069, 48); 

       R_Date("COL 2948.1.1", 10056, 43); 

       R_Date("COL 2675.1.1", 10040, 47); 

       R_Date("COL 2680.2.1", 10036, 42); 

       R_Date("KN-4136", 10020, 100); 

       R_Date("COL 2672.1.1", 10015, 15); 

       R_Date("COL 2674.1.1", 10012, 49); 

       After("Unidentified wood") 

       { 

        R_Date("KN-3997", 10010, 85); 

       }; 
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       R_Date("COL 2669.2.1", 10006, 43); 

       After("Unidentified wood and peat") 

       { 

        R_Date("KN-3999", 9780, 100); 

        R_Date("KN-4001", 9690, 85); 

        R_Date("KN-3998", 9600, 100); 

       }; 

      }; 

      Boundary("End Bedburg-Königshoven"); 

     }; 

     Phase("Warluis, France") 

     { 

      R_Date("Erl-10719", 10072, 75); 

      R_Date("Erl-10718", 9917, 73); 

      R_Date("Erl-10715", 9614, 71); 

     }; 

     Sequence("Mönchengladbach-Geneicken, Germany") 

     { 

      Boundary("Start Mönchengladbach-Geneicken"); 

      Phase("Mönchengladbach-Geneicken") 

      { 

       After("Unidentified charcoal") 

       { 

        R_Date("COL 3201.1.1", 10021, 46); 

        R_Date("COL 3098.1.1", 9987, 42); 

       }; 

       R_Date("COL 2681", 9948, 51); 

       R_Date("COL 2681.2.1", 9925, 55); 

       After("Unidentified charcoal") 

       { 

        R_Date("COL 2882.1.1", 9806, 57); 

        R_Date("COL 2886.1.1", 9803, 56); 

       }; 

       R_Date("COL 2616", 9770, 58); 

      }; 

      Boundary("End Mönchengladbach-Geneicken"); 

     }; 

     Phase("Potsdam-Schlaatz, Germany") 
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     { 

      R_Date("KIA-9562", 9979, 57); 

      R_Date("KIA-9563", 9956, 54); 

     }; 

     After("Werl-Büderich, Germany (unidentified charcoal)") 

     { 

      R_Date("MAMS 15941", 9923, 33); 

     }; 

     Sequence("Friesack 27a, Germany") 

     { 

      Boundary("Start Friesack 27a"); 

      Phase("Friesack 27a") 

      { 

       R_Date("KIA-46296", 9975, 45); 

       R_Date("KN-5844", 9940, 60); 

       R_Date("KIA-46297", 9645, 65); 

       R_Date("KIA-49733", 9635, 32); 

       R_Date("KIA-46298", 9565, 40); 

       R_Date("KIA-49734", 9565, 32); 

       R_Date("KN-5848", 9545, 50); 

       R_Date("KN-5845(?)", 9530, 55); 

       R_Date("KN-5843", 9480, 60); 

       R_Date("KN-5845", 9458, 64); 

       After("Peat and unidentified bark") 

       { 

        R_Date("Bln-3215", 9400, 70); 

        R_Date("KN-5846", 9400, 60); 

       }; 

      }; 

      Boundary("End Friesack 27a"); 

     }; 

     Sequence("Friesack 4, Early Mesolithic site, Germany") 

     { 

      Boundary("Start Friesack 4"); 

      Phase("Friesack 4") 

      { 

       After("Unidentified charcoal") 

       { 
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        R_Date("Bln-3026", 9670, 60); 

        R_Date("Bln-3020", 9640, 60); 

        R_Date("Bln-3019", 9640, 70); 

        R_Date("Bln-3001", 9580, 60); 

       }; 

      }; 

      Boundary("End Friesack 4"); 

     }; 

     Sequence("Star Carr, early human occupation, England") 

     { 

      Boundary("Start Star Carr"); 

      Phase("Star Carr") 

      { 

       After("Pre-dates main phase of human occupation") 

       { 

        R_Combine("110553") 

        { 

         R_Date("OxA-32056", 10010, 40); 

         R_Date("SUERC-65242", 9977, 30); 

        }; 

       }; 

       After("unidentified waterlogged wood") 

       { 

        R_Date("OxA-3349", 9640, 70); 

       }; 

       R_Date("OxA-33668", 9570, 45); 

       Phase("Detrital wood scatter") 

       { 

        R_Combine("99528") 

        { 

         R_Date("OxA-33672", 9545, 45); 

         R_Date("SUERC-66179", 9538, 35); 

        }; 

        R_Date("SUERC-66180", 9553, 33); 

        R_Combine("108966") 

        { 

         R_Date("OxA-32061", 9680, 45); 

         R_Date("SUERC-59180", 9608, 39); 
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        }; 

        R_Date("OxA-32062", 9645, 45); 

        R_Date("SUERC-59184", 9611, 37); 

        R_Combine("108941") 

        { 

         R_Date("OxA-32063", 9820, 45); 

         R_Date("SUERC-59185", 9779, 40); 

        }; 

        R_Date("SUERC-59178", 9723, 31); 

        R_Date("SUERC-59179", 9743, 31); 

        R_Date("OxA-33673", 9585, 45); 

        R_Date("SUERC-66181", 9780, 32); 

        R_Date("OxA-33671", 9520, 45); 

       }; 

      }; 

      Boundary("End Star Carr"); 

     }; 

    }; 

    Boundary("End Early Mesolithic"); 

   }; 

  }; 

 }; 

Appendix 3.2: CQL2 code defining the contiguous chronological model for 

the Palaeolithic-Mesolithic transition presented in Chapter 7. Agreement 

index: 0. 

 

 Plot() 

 { 

  Sequence(Palaeolithic-Mesolithic) 

  { 

   Boundary("Start Late Federmesser"); 

   Phase("Late Federmesser") 

   { 

    Phase("Rekem 7, Belgium") 

    { 

     R_Date("OxA-942", 11350, 150); 
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    }; 

    Phase("Saleux, Locus 234, France") 

    { 

     R_Date("GrA-15945 (Lyon-1141)", 11200, 70); 

     R_Date("GrA-15946 (Lyon-1142)", 11160, 70); 

    }; 

    Phase("Milheeze, Netherlands") 

    { 

     R_Date("GrA-23908", 11150, 60); 

    }; 

    Phase("Niederbieber 2, Germany") 

    { 

     R_Date("OxA-2066", 11110, 110); 

    }; 

    Phase("Wierden-Enterse Akkers, Netherlands") 

    { 

     R_Date("GrA-25906", 11070, 60); 

    }; 

    Phase("Bad Breisig, Germany") 

    { 

     R_Date("GrA-17493", 10840, 60); 

    }; 

   }; 

   Boundary("Transition Federmesser/Ahrensburgian"); 

   Phase("Ahrensburgian") 

   { 

    Phase("Alt Duvenstedt LA 121, Germany") 

    { 

     R_Date("AAR-2245", 10810, 80); 

     R_Date("AAR-2245-2", 10770, 60); 

    }; 

    Phase("Remouchamps, Belgium") 

    { 

     R_Date("OxA-4191", 10800, 110); 

     R_Date("Lv-535", 10380, 170); 

     R_Date("OxA-4190", 10330, 110); 

     R_Date("OxA-3634", 10320, 80); 

    }; 
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    Phase("Geldrop Mie Peels 1985, Netherlands") 

    { 

     R_Date("OxA-2563", 10610, 100); 

     R_Date("GrN-16507", 10090, 110); 

    }; 

    Phase("Kartstein, Germany") 

    { 

     R_Date("OxA-9031", 10220, 75); 

    }; 

    Phase("Hohler Stein, Germany") 

    { 

     R_Date("MAMS11805", 10198, 39); 

     R_Date("MAMS11804", 10174, 46); 

    }; 

    Phase("Stellmoor, Germany") 

    { 

     R_Date("KN-2222", 10160, 90); 

     R_Date("K-4325", 10010, 100); 

     R_Date("KN-2221", 10080, 80); 

    }; 

   }; 

   Boundary("Transition Ahrensburgian/Long Blades"); 

   Phase("Long Blades") 

   { 

    After("Melbeck-Friedhof, Germany (unidentified charcoal)") 

    { 

     R_Date("Hv-17306", 10515, 95); 

    }; 

    Phase("Three Ways Wharf, England") 

    { 

     R_Date("OxA-1778", 10270, 100); 

     R_Combine("833387") 

     { 

      R_Date("OxA-1902", 10010, 120); 

      R_Date("OxA-18702", 10060, 45); 

     }; 

    }; 

    Sequence("Flixton II, England") 
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    { 

     Boundary("Start Flixton II"); 

     Phase("Flixton II") 

     { 

      R_Combine("Left astragalus") 

      { 

       R_Date("OxA-X-2395-14", 10155, 55); 

       R_Date("OxA-6328", 10150, 90); 

      }; 

      R_Date("OxA-6318", 10090, 90); 

      R_Date("OxA-6319", 10150, 80); 

      R_Date("OxA-27207", 9975, 45); 

      After("aquatics") 

      { 

       R_Date("Q-66", 10413, 210); 

       R_Date("CAR-1016", 9850, 80); 

      }; 

     }; 

     Boundary("End Flixton II"); 

     Before("overlying peat layer") 

     { 

      R_Date("OxA-x-2495-12", 9480, 90); 

     }; 

    }; 

    Phase("Belloy-sur-Somme, France") 

    { 

     R_Date("OxA-724", 10260, 160); 

     R_Date("OxA-722", 10110, 130); 

     R_Date("OxA-723", 9890, 150); 

    }; 

    Phase("Dormagen-Nievenheim, Germany") 

    { 

     After("charcoal") 

     { 

      R_Date("KIA51665", 10136, 73); 

     }; 

    }; 

    Phase("Alizay, Locus 28704, France") 
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    { 

     R_Date("Beta-333638", 10100, 40); 

     R_Date("Beta-333640", 9960, 40); 

     R_Date("Beta-317897", 9890, 40); 

     R_Date("Beta-322721", 9610, 50); 

    }; 

    Phase("Kingsmead Quarry, England") 

    { 

     R_Date("SUERC-57714", 9920, 39); 

    }; 

   }; 

   Boundary("Transition Long Blades/Early Mesolithic"); 

   Phase("Early Mesolithic") 

   { 

    Sequence("Bedburg-Königshoven, Germany") 

    { 

     Boundary("Start Bedburg-Königshoven"); 

     After("unidentified wood") 

     { 

      R_Date("KN-3998", 9600, 100); 

     }; 

     R_Date("COL 2671.2.1", 10108, 41); 

     R_Date("KN-3996", 10070, 95); 

     R_Date("COL 2673.1.1", 10069, 48); 

     R_Date("COL 2948.1.1", 10056, 43); 

     R_Date("COL 2675.1.1", 10040, 47); 

     R_Date("COL 2680.2.1", 10036, 42); 

     R_Date("KN-4136", 10020, 100); 

     R_Date("COL 2672.1.1", 10015, 15); 

     R_Date("COL 2674.1.1", 10012, 49); 

     R_Date("KN-3997", 10010, 85); 

     R_Date("COL 2669.2.1", 10006, 43); 

     R_Date("KN-3999", 9780, 100); 

     R_Date("KN-4001", 9690, 85); 

     R_Date("KN-3998", 9600, 100); 

     Boundary("end Bedburg-Königshoven"); 

    }; 

    Phase("Warluis, France") 
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    { 

     R_Date("Erl-10719", 10072, 75); 

     R_Date("Erl-10718", 9917, 73); 

     R_Date("Erl-10715", 9614, 71); 

    }; 

    Phase("Mönchengladbach-Geneicken, Germany") 

    { 

     R_Date("COL 3201.1.1", 10021, 46); 

     R_Date("COL 3098.1.1", 9987, 42); 

     R_Date("COL 2681", 9948, 51); 

     R_Date("COL 2681.2.1", 9925, 55); 

     R_Date("COL 2882.1.1", 9806, 57); 

     R_Date("COL 2886.1.1", 9803, 56); 

     R_Date("COL 2616", 9770, 58); 

    }; 

    Phase("Potsdam-Schlaatz, Germany") 

    { 

     R_Date("KIA-9562", 9979, 57); 

     R_Date("KIA-9563", 9956, 54); 

    }; 

    Phase("Friesack 27a, Germany") 

    { 

     R_Date("KIA-46296", 9975, 45); 

     R_Date("KN-5844", 9940, 60); 

     R_Date("KIA-46297", 9645, 65); 

     R_Date("KIA-49733", 9635, 32); 

     R_Date("KIA-46298", 9565, 40); 

     R_Date("KIA-49734", 9565, 32); 

     R_Date("KN-5848", 9545, 50); 

     R_Date("KN-5845(?)", 9530, 55); 

     R_Date("KN-5843", 9480, 60); 

     R_Date("KN-5845", 9458, 64); 

     R_Date("Bln-3215", 9400, 70); 

     R_Date("KN-5846", 9400, 60); 

    }; 

    Phase("Friesack 4, Germany") 

    { 

     R_Date("Bln-3026", 9670, 60); 
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     R_Date("Bln-3020", 9640, 60); 

     R_Date("Bln-3019", 9640, 70); 

     R_Date("Bln-3001", 9580, 60); 

    }; 

    Phase("Werl-Büderich, Germany") 

    { 

     R_Date("MAMS 15941", 9923, 33); 

    }; 

    Phase("Star Carr, England") 

    { 

     R_Date("OxA-3349", 9640, 70); 

     R_Date("SUERC-65240", 9536, 31); 

     R_Date("OxA-33662", 9525, 45); 

     R_Date("SUERC-59177", 9502, 31); 

     R_Date("OxA-25240", 9470, 45); 

     R_Date("OxA-33702", 9460, 50); 

    }; 

   }; 

   Boundary("Early Mesolithic"); 

  }; 

 }; 
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Appendix 4: Presentation of Model 1 (Overall agreement index A:53) 
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