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Abstract 

Lindström, A. 2019. A Minimum Analytical Nodule Analysis (MANA) Based Study: Mobility 
and sedentism during the Middle and Late Mesolithic in Sweden. 

 
 
Lithic artifacts are used in the understanding of human history. In order to do so, analyses and 
categorizations are made of the artifacts with the use of several methods and terminology. In 
this thesis, the minimum analytical nodule analysis (MANA) is used as method to analyze 
assemblages of lithic artifacts from 16 archaeological sites in Sweden. The sites date to Middle 
Mesolithic (c. 6800–5500 BC) and Late Mesolithic (c. 5500–3900 BC). The aim is to try to 
understand activities at the sites, and the theory of social organization is used. The results of 
the study indicate that it is possible to divide the sites into three types based on activity 
scenarios. In addition to this, the words ‘mobility’ and ‘sedentism’ are problematized in an 
attempt to understand how mobility and sedentism can be interpreted, both in the light of 
previous research and based on the results of this study.  
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Abstract 

Lindström, A. 2019. En minimum analytical nodule analysis (MANA) baserad studie: Mobilitet 
och sedentism under mellan- och senmesolitikum i Sverige. 

 
 
Litiska artefakter används i förståelsen av människans historia. För att göra det, görs analyser 
och kategoriseringar av materialet med användning av flertalet metoder och terminologi. I den 
här uppsatsen, används minimum analytical nodule analysis (MANA) som metod för att 
analysera samlingar av litiska artefakter från 16 arkeologiska platser (eng. sites) i Sverige. 
Platserna är daterade till mellanmesolitikum (ca 6800–5500 f.Kr.) och senmesolitikum (ca 
5500–3900 f.Kr.). Syftet är att försöka förstå aktiviteter på platserna, och teorin om social 
organisation används. Studiens resultat indikerar att det är möjligt att dela in platserna i tre typer 
baserat på aktivitetsscenarion. Därtill, problematiseras orden ’mobilitet’ och ’sedentism’ i ett 
försök att förstå hur mobilitet och sedentism kan tolkas, både i ljuset av tidigare forskning och 
baserat på resultaten av den här studien.  
 
Nyckelord: jägar-samlare, mobilitet, sedentism, MANA, litiska artefakter 
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A note on use of words 

The choice has been in this thesis to use the word ‘hunter-gatherer’ throughout the text without 
mentioning specific groups of hunter-gatherers. This choice has been made while bearing in 
mind that there are scholars who use terms such as ‘collectors’ and ‘foragers’ to describe 
Mesolithic humans. These concepts are further defined in the thesis chapter on ‘complex’ 
hunter-gatherers. It is the same when it comes to mobility and sedentism, although several 
words are used to describe this, the choice has fallen on using the simple terms ‘mobility’ and 
‘sedentism’. In reference to present day hunter-gatherers, the word ‘contemporary hunter-
gatherer’ is used in this thesis. Appendix II includes definitions of several words used in the 
study of the Mesolithic.  
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1. Introduction 

The Stone Age (c. 10 000–1700 BC) is often considered to be an important time period for 
contemporary humans due to the thought that this was when the foundation of the human social, 
natural and cultural existence was created. Hence the Stone Age is seen to a large extent as the 
time when contemporary humans became what they are today (Høiris 1997: 13).  

The study of hunter-gatherers has only existed during a relatively short time as a scientific 
discourse, and anthropology and archaeology as academic disciplines have existed since the 
nineteenth century and twentieth century respectively (Høiris 1997: 17; Cummings 2013: 3).  
The lives of hunter-gatherers are seen as ‘different’ compared to the majority of the world’s 
population today. Scholars therefore try to understand how and in what way prehistoric societies 
or groups of humans differed to contemporary ones. ‘Society’ can in simple terms be defined 
as a community, a group of humans (Waite, Hollingworth & Marshall 2008: 774). The past and 
the unknown have always interested humans and since very little is known about prehistoric 
hunter-gatherers and mobility this is a topic of continued interest. Hunter-gatherer research is 
therefore conducted because contemporary humans try to understand the lives of Mesolithic 
humans. According to Zvelebil (2003: 65) it was previously thought that hunter-gatherers did 
not leave any or few traces in the landscape. Wendrich and Barnard among others use the word 
‘ephemeral campsites’ to explain the archaeological material recovered at sites from hunter-
gatherers and mobile groups. According to them there is an archaeology of mobility, as such 
that mobile groups simply did not obtain their materials from settled groups nearby. Instead 
they created their own material culture (2008: 1).  

The eastern middle parts of Sweden were an archipelago with rocky islands during the 
entire Stone Age. At approximately 9500 BC, the inland ice sheet withdrew in what is today 
the Stockholm area. This meant that the land started to rise from having previously been pushed 
down by the ice (Åkerlund 1999: 190). During Middle Mesolithic times, the continued land 
uplift in Fennoscandia meant that there was a shoreline displacement. In southern Scandinavia 
the land did not rise in a similar way as in the north, which led to flooding and in the Baltic Sea 
area, saltwater flushed in and created the Littorina Sea (Burenhult 1999: 193; see Figure 1). 
The climate was different from today with 2–3oC higher summer temperature than today in 
southern Scandinavia and with a warm and humid climate. This became known as the Atlantic 
time period. Around c. 6500 BC was the forest up to the middle parts of Sweden, as well as the 
southern parts of Norway and Finland, dominated by deciduous forest. The pine-and-hazel 
forest dominated from middle Sweden and further north (Burenhult 1999: 195–6).      

Before the 1970s was not many Stone Age sites known in Sweden dating to before 5400 
BC. The theories of the first inhabitants of eastern middle Sweden, where many of the sites in 
this thesis study are located, are that they were acquainted with the coast and used marine 
resources such as fish and seal. The Ancylus Lake (see Figure 1) provided sweet water to drink 
and the bedrock was homogenous in the area with quartz and greenstone available as raw 
material resource. The assemblages from different sites recovered in the area are of different 
sizes and composition. A common theory among scholars is that the inhabitants had a mobile 
way of life with regular shift in settlement. According to Åkerlund it is possible that the humans 
had to use the seasonal resources for survival, which would have required cooperation and 
strong social organization (Åkerlund 1999: 190–1).    
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The word ‘mobility’ tends to be connected to hunter-gatherers, and has been defined 

differently and by several scholars. The concept ‘mobility’ tends to be seen as opposite of 
‘sedentism’. When it comes to the point of whether or not someone is mobile the preconceived 
connotation of the concept and the word itself becomes rather vague. Even if most 
contemporary humans are not farmers twenty-first century individuals are considered to be 
sedentary compared to a hunter-gatherer’s mobile way of life. Mobility is therefore seen as a 
predecessor to contemporary society, even though ethnoarchaeological studies of contemporary 
hunter-gatherers (Kent 1984: 3) have indicated that it is not always the case.  

In this thesis the intention is to apply the minimum analytical nodule analysis (hereafter 
referred to as MANA) to a chosen lithic material, dating to the Middle Mesolithic (c. 6800–
5500 BC) and Late Mesolithic (c. 5500–3900 BC) (Burenhult 1999: 218). The analysis itself 
will be explained in detail below. The source of the archaeological material used in the thesis 
comes from archaeological excavation reports.    

Figure 1. Illustrations of how the inland ice sheet melted in Fennoscandia. A) the inland ice sheet as it was 

approximately 20 000 years ago (c. 18 000 BC). B) where it used to be ice is now the Baltic Ice Lake, 

approximately 10 300 years ago (c. 8300 BC). C) the Yoldia Sea approximately 9800 years ago (c. 7300 BC). 

D) the Ancylus Lake approximately 9300 years ago (c. 7300 BC). E) the Littorina Sea, the ice is totally melted 

in Fennoscandia.  Approximately 6500 years ago (c. 4500 BC). Adapted from illustrations in Olsson, 

Dinwiddie and Lönnö (2011: 33).   
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1.1. Aim 

The aim of this thesis is to study activities at archaeological sites using MANA and in so try to 
understand mobility. The aim is also to give a background into hunter-gatherer research, 
especially concerning mobility, and how this has come to affect the contemporary view on 
hunter-gatherers, problematizing how mobility and sedentism can be interpreted.  

1.2. Research questions  

The all-embracing question at issue is to investigate how mobility and sedentism among Middle 
and Late Mesolithic hunter-gatherers can be understood when it comes to archaeological 
material. This question has been divided into the following sub-questions:  
• How can mobility and sedentism be interpreted? 
• How can a site’s activities be understood using MANA? 
• How can social organization in Middle and Late Mesolithic groups be deduced from the 

study? 
A ‘site’ can be defined as a location where human activities have taken place, which generally 
can be indicated by a concentration of artifacts and discarded materials (Renfrew & Bahn 2012: 
185). When the word ‘activity/-ies’ is used in this thesis, it refers to practices that have taken 
place at a site (Lindström 2017). Social organization as a concept will be discussed in the 
following section on theory.  

The questions posed in this thesis are important to raise since there are many preconceived 
understandings used, such as assumptions when it comes to subsistence modes and concepts in 
the interpretations of prehistoric hunter-gatherers. The study in this thesis is therefore of 
importance since it gives the possibility of indicating the effect lithic artifact analysis, and 
especially MANA, has on the interpretation of the material. Furthermore, the thesis provides 
the possibility of shedding light on hunter-gatherer research and the frames of interpretations 
that have been and are used by offering a critical analysis of the theories behind the notion of 
hunter-gatherers.  

1.3. Theory  

The theory of social organization is used in this thesis. Social organization is about social 
relations: between persons, marriage partners, relatives, social position and so on. All these 
factors of understanding humans’ lives and the handling of relations have been of considerable 
interest in archaeology since the 1980s (Firth 2005: 73; Cummings 2013: 55–6) and the 
organization of these social relations have been both interpreted and discussed. For instance, 
Barth (1966: v) argues for social life being formed by an individual’s regularly repeated 
behavior while others argue for different groups organizing their society in different ways 
depending on subsistence mode, such as either hunting, gathering or fishing (Cummings 2013: 
55–6). However, Davis argues for a certain level of association between the members of a 
society (1950: 24). Henry exemplifies social organization with the pre-Neolithic Levantine 
Natufians (10 000–8000 BC). The Natufians inhabited caves or open terraces in front of the 
Carmel or Judean mountains. They are explained as having been a ranked and matrilocal society 
where women owned and transferred resource territories, according to Henry this was therefore 
a nonegalitarian society (Mellaart 1965: 22, 1975: 28; Henry 1985: 375–6). Kelly proposes, 
that there is never such a thing as total egalitarianism since there are always individuals 
attempting to have higher rank than others. Likewise, egalitarianism does not mean by proxy 
that all individuals have the same amount of resources. Egalitarianism is instead, reasons Kelly, 
when each individual has equal access to the resources (1995: 296). Humans are dependent on 
resources for survival which means that economy and the control of it is a crucial element for 
control over the lives of humans. Economic power derives from having control over key factors 
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of the economy. To understand this, it is important to understand the subsistence mode of 
humans (Earle 1997: 67–8). There are researchers as well who include words such as group 
communities when discussing social organization. For instance, Cribb (2008: 543) brings up 
composition and density of communities as being part of social organization. A group practicing 
endogamy aims for stronger bonds within the group and solidarity between its members through 
mating between close relatives, which in turn leads to higher chance of survival because the 
group stays small. White (1959: 101–7) argues for exogamy, mating outside of the group, being 
a process of change in social organization leading to prohibition of incest and in turn enlarged 
groups for cooperation and alliances.  

There are other factors that may affect social organization. Burenhult implies that increased 
territoriality during the Late Mesolithic is a reason for increased sedentism along with more 
surplus of marine resources. This change in ecology lead to change in social organization to be 
able to rely on resources within a decreased area (1999: 218–9, 241). Hinde who has been 
studying non-human primates is in the opinion of three reasons that could cause change in the 
social structure. These are firstly environmental changes such as climate- and or ecological 
changes. These changes can in the long run lead to natural selection and hence the survival of 
those managing to adapt. Secondly, changes can be caused due to intrinsic changes which may 
be independent of the environment. Thirdly, is the cause of intrinsic changes due to environment 
leading to shortage of resources for survival (Hinde 1976: 12). According to Lourandos can 
social relations moreover be affected by a change in settlement pattern, such as increased 
sedentism, which can lead to an intensified management of local resources as one possible 
outcome. Production and productivity can be affected if social relations get intensified in a 
competitive direction. This may then lead to exploiting more resources and new, and trying out 
new methods and strategies for improvement (Lourandos 1985: 407). In the following section, 
the method used in this thesis will be outlined and described in more detail.  

1.4. Method 

Making definite statements about prehistory from lithic artifacts is difficult and new methods 
are therefore always sought to be able to interpret the material more fully (Hall 2004: 139). The 
method used in this thesis is MANA. During MANA, the lithic artifacts are divided into groups, 
similarly known as nodules, based on intra-raw material similarities. Each nodule therefore 
shares similar physical characteristics. The assumption is that the lithic artifacts within each 
nodule are supposed to descend from the same original ‘parent material’. These nodules are 
then assumed to represent activities or events that have taken place at the site (Damlien 2016: 
103; Hall 2004: 140).  

Inizan, Roche and Tixier (1992: 13) include two dimensions for ‘reading’ stone objects, of 
which the chaîne opératoire is involved, also known as a ‘formative process’. The first 
dimension is observation of the stones’ order in the chaîne opératoire by looking at scars. This 
may identify if it is a flake or debris product, a tool, its use- and reuse and if it is independent 
of its archaeological context. The second dimension is that of inference which includes looking 
at the interdependence of the artifacts in the chaîne opératoire, having in mind the fact that 
some links might be missing. The loss of artifacts in the chain are as meaningful in the 
interpretation. During the second phase possible relations between lithic processing and other 
activities are studied. Missing links are the core in MANA, and Larson and Ingbar (1992: 153) 
suggests that the use of nodules in MANA gives the opportunity of examining a larger 
proportion of variation since they do not need a refit, compared to the refitting method which 
is based on refitting the lithic artifacts. MANA is considered by scholars to assist in analyzing 
site activities (Knell 2012: 326).  

A simplified version of MANA will be applied in this thesis since only secondary sources 
will be used. The lithic artifacts will not be examined first-hand and instead, find lists from 
archaeological excavation reports will be used as sources. Apart from this, literature sources 



5 

 

will be used for the research background. To be able to keep a relatively good objectivity, free 
from preconceived confirmation biases based on what the excavation results indicated, the 
interpretations of the sites from the excavation reports have not been taken into consideration 
for the thesis.  

To illustrate the MANA results, ternary diagrams will be used as a means of showing the 
relationship between raw materials and the three nodules with highest frequency. The computer 
program XLSTAT will be used for this. XLSTAT is a complementary program used along with 
Excel. How the ternary diagrams are made and which nodules will be included, are to be 
explained further in the chapter on results and analysis.  

In the following thesis section, some examples of previous applications of MANA will be 
outlined.  

1.4.1. Examples of previous applications of MANA 

Knell (2012) uses MANA in his study of Late Paleoindian Cody complex (c. 9750–6950 BC) 
lithic technological organization at Hell Gap, Wyoming. The aim of the study was to use 
MANA as a tool to evaluate how hunter-gatherers who had the same land-use strategy and 
organization of lithic technology, occupied overlapping spatial and temporal areas at Hell Gap. 
Knell used the MANA technology variables core type, flake type, tool blank type, percent 
dorsal cortex, manufacturing stage, and breakage type for the analysis. Although a MANA, 
Knell’s analysis of the material is also a simplified version of the chaîne opératoire with the 
study of sequences in the production and use of artifacts. In Knell’s study, what core types are 
present is an indication of what technological debitage and tool blank types may be present. 
Flake types, on the other hand, provide clues as to the reduction strategy. If the core is present, 
then the flake blank used when making the tool should match the technology used. The 
percentage of dorsal cortex gives an indication of reduction stage. When it comes to the 
technological strategy, the stage of manufacture has an impact on the types of debitage in 
MANA. Finally, the fracture type is used in separating between manufacture-rejected tool 
blanks and tools that broke during use. Knell concludes three parts of the processing of the lithic 
material: A to C. These three parts, can further be connected with the chaîne opératoire of 
lithics: 
 
A) transport of lithic material to the sites;  
B) manufacture of lithics on-site, use, and maintenance;  
C) tools transported away from the sites.  
 
Although Knell only states that tools are transported away from the site, artifacts in general 
could be included in part C. From Knell studies on technological scenarios, flows for lithics to 
the sites and from the parts A to C, five scenarios are identified:  
 
1) manufacture of lithics on-site, use, and maintenance;  
2) manufacture of lithics on-site, use, and maintenance and tools transported away from the 
sites;  
3) transport of lithic material to the sites, manufacture of lithics on-site, use, and maintenance, 
and possibly tools transported away from the sites;  
4) transport of lithic material to the sites, manufacture of lithics on-site, use, and maintenance, 
and tools transported away from the sites;  
5) transport of lithic material to the sites, and manufacture of lithics on-site, use, and 
maintenance.  
 

The results of Knell’s study showed that tool production generated a higher frequency 
(high-to-moderate) of artifacts and all flake sizes (small, medium, and large) compared to 
frequency of tool maintenance (low-to-moderate) with smaller flake size (small, and at times 
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medium) (see Figure 2). Knell was able to conclude that the technological strategies used at the 
sites studied only differ slightly and were affected by the function of the site. It was a variation 
on the emphasis on different activities, resulting in the MANA results when it comes to flake 
sizes and frequency of artifacts. Based on these results, Knell argues for different types of sites 
and site functions and that the Late Paleoindian hunter-gatherers moved through the landscape 
exploiting the lithic raw material resources. 
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
A second example of MANA use is Damlien (2016) who applies MANA, among other 

methods, to study the postglacial colonization process’ long-term culture-historical 
implications in south Norway using lithics. This was done by dividing the material into nodules 
using visual characteristics; first based on raw material type such as flint and quartz, and then 
into subgroups based on visual differences and similarities such as color and texture. 
Additionally, each artifact was given an individual code. For the flint material Damlien further 
divided the artifacts into categories based on structure: coarse, medium, and fine. The results 
from the study indicated that in southern Norway, pressure blade technology can provincially 
be deriving from a north-eastern context of technology (2016: 115, 455–6). According to 
Damlien, a variety of technological and mobility strategy does allow for high mobility and 
larger groups to move in the landscape (2016: 397).  

Manninen and Knutsson (2014) did a study on the relationship between use of raw material, 
availability, and properties, using five sites in northern Europe. The lithic assemblage from the 
sites were divided into MANA nodules based on visual characteristics. Manninen and Knutsson 
found that each assemblage contained five to nine raw materials. They were able to single out 
large and small nodules where the large nodules contained between 72 and 1,181 artifacts and 
indicated on-site manufacture. The small nodules on the other hand contained between one and 
17 artifacts and were according to Manninen and Knutsson parts of toolkits that had been 
brought to the sites. These results indicate a high degree of mobility. Manninen and Knutsson 
were also able to connect an informal technology to residential mobility, an entire group move, 
and that availability of high-workable material did not lead to intensification and formalization.  
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Figure 2. Illustration based on conclusions from Knell (2012). The figure shows that tool maintenance gives 

way to a low MANA. At the same time, tool production at a site gives a high MANA result. These conclusions 

are based on the results from size and artifact. A high MANA result means that there are several parts of a 

process of production present, which could be interpreted as manufacture on site. A low MANA result means 

that there is only a small portion of the production process at the site, which could indicate repairment. 

Illustration made by the thesis author.   
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2. Research background 

 

2.1. Hunter-gatherer research 

When it comes to hunter-gatherer research there has long been debates concerning the definition 
of hunter-gatherers and their way of life. Before the seventeenth century few humans had any 
understanding of the concept or even the term ‘hunter-gatherer’. The seventeenth century 
philosophers who tried to put a name on hunter-gatherers failed to understand it as a social way 
of living. During the seventeenth and eighteenth century, hunter-gatherers and pastoralists were 
not divided to such a great extent. By the eighteenth century, the idea of hunter-gatherers as 
humans living in small groups and different from pastoralists and farmers developed, an 
interpretation that was prominent in Scotland (Barnard 2014: 43-5). Montesquieu (1989 [1748]: 
290–2) divided hunter-gatherers and pastoralists into savage and barbarian while Turgot (1973 
[1808]), for instance, saw the lifestyle of hunter-gatherers as a stage in human evolution. In the 
eighteenth century many scholars thought about the question of what came first: hunting, 
gathering, or fishing (Barnard 2014: 46).    

Smith and Turgot developed the to be called Four Stages theory during the 1760s. The 
model originated from the theory that hunting, gathering, and fishing was originally most 
important for the survival of humans, but meant mobility and continual warfare. This was the 
first stage. Stage two was the shepherd, by which Smith and Turgot meant that shepherds 
domesticated animals to make their lives easier, followed by indications of wealth. It was 
shepherds that started cultivating the soil. Farmers, or stage three, were sedentary and could 
accumulate more wealth than the shepherds. Cities started to develop and with this more 
unequal access to power. The farmers had the possibility to engage in trade. This led to stage 
four: civilization (Turgot 1973 [1808]; Smith 1978 [lectures delivered 1762-3]; Rudebeck 1995: 
76).   

The Scot Ferguson focused more on property, something he saw as a sign of progress. 
Ferguson reasoned that the objects that individuals carried with them were the only property of 
a hunter-gatherer (1966 [1767]: 82). This was later to be known as ‘the evolution of the human 
society’, an attempt to understand the human origin, and to a large extent based on 
ethnographical observations, even though there were few Scots interested in living hunter-
gatherers (Barnard 2014: 46–7).   

Lubbock thought of archaeological prehistory as having four epochs. First came the drift 
when humans shared Europe with mammoths, wholly-haired rhinoceros, cave bears and other 
extinct animals. Lubbock named this epoch the ‘Paleolithic’ period. After this came the stone 
age with beautiful weapons and instruments made of flint and other lithic raw materials. 
Humans at this point in prehistory had no knowledge of metalworking except for gold 
ornaments. This epoch was named the ‘Neolithic’ period. Thirdly came the bronze age where 
bronze was used for arms and cutting instruments. The fourth and final epoch was the iron age 
during which iron superseded metal for items such as arms, knives, and axes. Bronze was still 
used for ornaments and handles of swords and other arms; however, it was never used for 
blades. As for the bronze age, stone weapons were still being used during this time period. 
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According to Lubbock, who attributed these four epochs to Europe, they could well be able to 
extend to Asia and Africa (1865: 2–3).  

During the nineteenth century, the kulturkreis theory in Germany and Austria emerged, 
successor of the culture-area theory in American anthropology. In accordance with the 
kulturkreis theory there were different cultures over the whole globe which spread with 
migration and diffusion. In North America culture-area researchers created a simplified theory 
with focus on characteristics for special regions (Barnard 2014: 48), while at the end of the 
eighteenth century, Boas (1896) had put emphasis on cultural diversity.  

It was during the 1880s that Jürgensen Thomsen developed the idea of a division into Stone, 
Bronze, and Iron Age (Barnard 2014: 50). This was something that came to be interpreted 
differently by scholars. As one example, Nilsson reinterpreted these divisions into: savages 
(hunter-gatherers), herdsmen (nomads), agriculturalists, and civilized. The savage, being the 
childhood of humans, was, according to Nilsson, someone who thought nothing of tomorrow 
when it came to material and food resources, protection against heat or cold, shelter, instinct of 
propagation, and the guarding and tending of offspring. They subsisted on hunting, fishing, and 
gathering when possible. Apart from doing these tasks every day the savage had no other care 
or enjoyment although there are traces of religion and reflection on experience. The herdsmen, 
being the youth of humans, only subsisted occasionally on hunting and fishing and had as their 
main resource the produce of the herds. There were various kinds of herdsmen with some 
having fixed habitations during all seasons and having their herds grazing in the fields and 
neighboring forests. Other herdsmen had fixed habitations in the winter and migrated during 
the summer with their tents. There were some herdsmen who had no fixed habitations and 
moved around continually with their herds, living in movable huts, sheds, or tents that they 
carried with them during the wandering. They moved to another place just as the grazing for 
the herd started to fail in one location. A herdsman’s property was therefore just the tents and 
herds while distant excursions were sometimes undertaken and frequent forays. The group was 
patriarchally led and the chieftain of the family was the oldest male/father member. The third 
division, the agriculturalist, had a more stable social position than the savage and herdsman. 
The agriculturalist had a permanent dwelling where the surrounding fields were used as grass 
and winter fodder for the cattle. They cultivated and protected her/his area as their own leading 
to ownership being defined and written language used to define property. Apart from this, 
money was started to be used for trade among the agriculturalists. The final division, civilization 
meant labor division and better organized state of society. Different professions, or ‘ranks’, 
arose and this makes it possible according to Nilsson to attain both the highest stage of society 
and the highest degree of culture (1868: lxv–lxx).  

White interpreted human society as being composed of two inherited parts: the family, and 
the local group. The family was the building block of the society and united with the local group 
through marriage so that kinship was the basis of social organization (1959: 275). Steward 
argued for a division between ‘patrilineal band’ societies and ‘composite band’ societies. The 
features that bond members and groups are intertwined in the subsistence mode of the group 
(1976 [1955]: 122–50, 134). These features are therefore local rather than universal. The study 
of humans’ adaption to the environment became central and was studied by many future 
archaeologists such as Lewis Binford, who was to be the main architect of processual 
archaeology (Jordan & Cummings 2014a: 37).   

In 1966, the conference Man the Hunter was held in Chicago gathering researchers within 
the area to exchange ideas, many of which were influenced by the works of Steward (Barnard 
2014: 51). In the resulting publication by Lee and DeVore (1968), two characteristics for 
hunter-gatherers were decided: 1) they live in small groups, and 2) they move around a lot. In 
the 1970s primatologists in Japan started studying the social life of hunter-gatherers (Barnard 
2014: 52). Barnard suggest a broadening of Lee’s and DeVore’s explanation to include 
international discourse. According to Barnard, the narrow definition of 1966’s conference 
hunter-gatherers have been extended since the 1980s due to the fact that hunter-gatherers are 
divided between present day and the past. Still, Barnard argues that the concept of hunter-
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gatherers is a matter of speculation, debate and theory (2014: 43, 52). Ingold sees the relation 
between pastoralists and animals as a relationship from birth to death while for hunters, Ingold 
sees it as only a relationship at the moment of the animal’s death (1980: 214).  

In the opinion of Panter-Brick, Layton and Rowley-Conwy, who point out that hunter-
gatherers tend to be characterized in chunks of traits, the hunter-gatherer subsistence mode is 
characterized by absence of human control over reproduction of exploited species. This 
subsistence mode includes little or no control over behavior and distribution of food resources. 
Contemporary hunter-gatherers tend to subside on a mix of hunting, gathering, and farming. As 
Panter-Brick, Layton and Rowley-Conwy writes, hunter-gatherers and mobility have often been 
studied from certain characteristics, such as economical and sociocultural (2001: 2). The less 
mobile a group of humans is the more control over resources are they assumed to have through, 
for instance, domestication of species. Mobility and a mobile way of life is therefore an 
important element in this discussion since it is a variable that is assumed to be combined with 
a lack of control. This is due to the thought of mobile humans as moving from one location to 
the next. To study mobility and hunter-gatherers from a larger perspective can provide the 
possibility of a bigger picture of who the humans during the Mesolithic were. Panter-Brick, 
Layton and Rowley-Conwy (2001: 4) conclude that the main question in the study of hunter-
gatherers is how to handle the category hunter-gatherer and its diversity. According to 
Winterhalder, behavioral-ecological models have been central to the study of hunter-gatherer 
economy during the last decades of the twentieth century. With the help of these, focus has 
been on specific elements, that is to say a reductionistic view, and: (a) choice of resources, 
place, and movement, in relation to the resources and (b) the division of resources within the 
group (Winterhalder 2001: 13–4). The kinds of tools used have been suggested by some 
researchers to be examples of the effects of mobility. Use of tools such as bifacial tools, which 
are lightweight have been suggested as an indicator of a mobile way of life (Eren & Andrews 
2013: 166). Cummings has pointed out the importance of food and that much research around 
hunter-gatherers has focused on this aspect of life. As stated by Cummings, mobility is an 
essential part of hunter-gatherer subsistence, but points out that differences in mobility must 
not be overlooked (2013: 14, 36). There are only ethnographical  studies to support many of the 
characteristics that have been identified when it comes to hunter-gatherers, but it means that the 
narrow definition of hunter-gatherers as individuals solely relying on a hunting and gathering 
subsistence may include a larger range of subsistence modes such as fishing, trapping, 
scavenging and so on (Winterhalder 2001: 12). The range of subsistence modes is something 
which researcher have started to take into consideration, according to Barnard (2014: 43). This 
would then broaden the perspective on hunter-gatherers.   

2.1.1. Ethnographical analogies 

As seen in the previous section, has the field of archaeology taken help from ethnographical 
studies of contemporary hunter-gatherer groups in order to try to understand mobility, even 
though this can turn out problematic. Ethnography works by describing humans or cultures and 
can be used to test and formulate archaeological models and hypotheses. Christian missionaries 
with experience in non-Western societies did ethnographical observations and ethnographers 
tried during the twentieth century to separate their practices from the colonial. Today 
ethnography is more seen as a branch of cultural anthropology with the aim of comparatively 
studying humans around the world, involving the study of general practices, written texts, and 
participant-observation fieldwork (Kent 1984: 3; Whiteley 2004: 436). Anthropology on the 
other hand, has during the span of history studied groups of humans seen as ‘primitive’ or ‘non-
civilized’ societies, which were in turn compared to the Stone Age way of life (Høiris 1997: 
16). Contemporary hunter-gatherers have often been looked upon as copies of prehistoric 
hunter-gatherers, even though this is not the case. Present day hunter-gatherer groups have 
changed over time (Wendrich & Barnard 2008: 13–4) and it is therefore not possible to draw 
analogies straight from them. Wylie asserts that analogies can however be useable when done 
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correctly and with care (1985). Ethnoarchaeology is used, just like experimental archaeology, 
to test specific hypotheses, even if the possibility is that the image of prehistoric societies turns 
out generalized (Wendrich & Barnard 2008: 14–5).    

2.1.2. ‘Complex’ hunter-gatherers 

As seen in this thesis, the research of hunter-gatherers has a long history and mobility and who 
is mobile is difficult to answer. The main focus has often been on different stages of 
‘development’ from something simpler to something more ‘complex’ and similar to present-
day society (e.g. Turgot (1973 [1808]). When it comes to the category hunter-gatherer, 
differences within the groups of individuals have been studied and similar differentiations have 
been made as to the different stages of ‘development’. One such dichotomy are hunter-gatherers 
categorized as being either ‘complex’ or ‘generalized/simple’. This can be deduced to a large 
extent from the previous sections in this thesis and previous research on the topic. In the 
following, what is meant with ‘complexity’ for hunter-gatherers in relation to mobility will be 
outlined. Some of the words used in the following text to describe hunter-gatherers are defined 
in Appendix II.    

The word ‘complexity’, which is used extensively in discussions on mobility, was already 
applied when it came to evolutionism (c. 1860–1910). Evolutionism interpreted the human as 
developing biologically and culturally from the simple to the complex (Høiris 1997: 18). 
‘Complexity’ has continued to be used in attempts to understand societal variation, hierarchical 
complexity and culturally specific traditions, in order to account for diversity and change. The 
idea is often that an elite seizes power and exercises authority, and similarly in this has 
complexity been used as a means of understanding power and the achievement of it (Feinman 
2010: 257; Kristiansen 2010: 199). It is also in this sense that the word has been understood 
within the study of hunter-gatherers. As Ames points out a major attribute for complexity is 
permanent social inequality (2010: 16). Complex hunter-gatherers tend to be seen as those 
inequal socially, economically, and demographically. This type of hunter-gatherer is seen as a 
result of having a decreased mobility and being either semisedentary or sedentary. They store 
food and have the use of more reliable and abundant resources which in turn leads to a higher 
density- and size of population. Furthermore, they have technological traits which allows for 
specialized tool kits. Hunter-gatherers with these traits are what is called ‘collectors’ (Hayden 
1990: 32–3). The problem with these traits, Ames points out, is that they are very generalized 
and there are groups demonstrating some of the traits but not all (2010: 16). As remarked by 
Kelly there is a great variation between hunter-gathering groups where some focus on hunting 
and, some on gathering while others focus on kinship or ranked systems (1995: 2).    

Compared to complex hunter-gatherers are generalized/simple hunter-gatherers those who 
have a low population density resulting from scarce and/or fluctuating resources, a high 
mobility, generalized tool kits, and are what is called ‘foragers’ (Hayden 1990: 32–3). 
According to Hayden, inequality is the result of socioeconomic differences that is caused by 
‘complexity’ among hunter-gatherers, a behavior Hayden claim is totally unknown to 
generalized/simple hunter-gatherers and is supposed to have been the result of a few individuals 
striving for dominance, taking the form of competitive feasts (1990: 33–4, 37). The character 
traits that have been outlined is what has led to the division between ‘complex’ and 
‘generalized/simple’ hunter-gatherers. In the following chapter is the concepts ‘mobility’ and 
‘sedentism’ discussed from different scholars’ perspective.  

2.2. ‘Mobility’ and ‘sedentism’ 

The discussion on mobility and sedentism is related to complexity. The research background in 
this thesis indicates that many of the arguments for the stages of ‘development’ were that 
hunter-gatherers lived a very simple life and that inequalities and social differences are related 
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to sedentism. Mobility is to a large degree seen as part of the definition of hunter-gatherers, 
while sedentism is considered to be related to a more ‘complex’ way of life.  

The difference between mobile and sedentary groups/societies are first and foremost that 
sedentary groups are seen as more settled down. It is often seen as being a strict dividing line 
between these ways of living, even if there are hunter-gatherer groups today living a sort of in-
between (see Panter-Brick, Layton & Rowley-Conwy 2001). This makes it difficult to draw a 
dividing line between mobile and sedentary, even if this is done. A clarification of mobility and 
sedentism needs to be made to understand this relationship on a deeper level. 

The point of being mobile is to move through the landscape finding the best places of 
resources (see e.g. Kent 1989: 2). This can account for food resources but also social contacts 
with other humans which makes it possible to create alliances. For instance, can the need of 
gathering raw material for tool manufacture over large areas lead to social interaction with other 
individuals (e.g. MacDonald 1999). Binford introduced ‘logistical’ (a part of a group moves) 
and ‘residential’ (the whole group moves) mobility during the 1980s. He named humans 
practicing residential mobility as ‘foragers’ and those practicing logistical mobility as 
‘collectors’ (Binford 1980). These concepts have then been used in attempts to understand how 
mobile groups move and have moved. Hamilton et al. for instance, assert that residential 
mobility is immensely important for hunter-gatherer mobility and that an understanding for 
variation in movement is needed (2016: 124). As stated by Kelly, residential and logistical 
mobility should be seen as separate concepts and independent of each other, even though this 
is not the case in reality; furthermore, that a number of criteria can be used ethnographically to 
deduce a hunter-gatherer groups’ residential and/or logistical mobility based on spatial- and 
temporal dimensions (1983: 278).  

Wendrich and Barnard proposes that mobility is about a need to move from one place to 
another but with stationary periods (2008). At the same time Cummings means that there are 
several types of mobility, from being very mobile to being practically sedentary. She points out 
the fact that it is not only hunter-gatherers that are mobile (2013: 36). According to Wendrich 
and Barnard, there are four types of mobility, simply divided:  

1) the whole group moves from resource to resource; 
2) parts of the group move to specific resource areas; 
3) parts of the group gather resources from ‘base camp’; 
4) the whole group moves based on a specific pattern (Wendrich & Barnard 2008: 5).  
These four types of mobility can be used as a model when it comes to the connection 

between mobility and the MANA results since MANA is about sorting lithic assemblages into 
categorical nodules and analyzing activities.  

Cummings (2013: 41) discusses the need to keep updated with knowledge of the landscape 
and what resources that are in the surrounding environment, citing that this is another 
justification for mobility. Social reasons have been given as a cause for movement. 
Furthermore, reasons such as exchange, participation in rituals, and searching for food and raw 
materials for tools (Griffin 1989: 67; Kent 1989: 3; Kelly 1992: 48; see Table 1) are given. 
Table 1 below states some reasons for hunter-gatherer mobility.  
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Table 1. Some reasons stated by scholars for mobility. It is a wide spectrum of dimensions taken into consideration 

when it comes to mobility. Sources of information: Griffin 1989: 61, 67–9; Kent 1989: 3; Vickers 1989: 47; Kelly 

1992: 48, 1995: 152–3; MacDonald 1999: 146. 

 
Reason for mobility 

food  
firewood  
raw material for tools  
kinship  
religious  
intolerable insects  
exchange  
artistic  
cultural ideals  
personal obligations  

group split and new members joining  
disagreements/tensions  
rituals  
ceremonies  
social and maintaining social ties 
death of group member 
partner/spouse  
alliances/allies  
political  
season of year  
escaping danger  
visit friends or kin, or get distance from them 
exploring and/or maintaining territory, habitat etc.  
alleviate boredom  
maintain knowledge of large areas 
‘mobility ethos’ (choosing to be mobile) 

 
Many of the above stated reasons for mobility (Table 1) are anthropological observations, 

for instance Griffin (1989: 67–8) brings up the group splitting and new members joining, but 
also the cause of death of a group member being the reason for movement. If the latter 
mentioned would occur, according to Griffin it would be too psychologically distressing to stay 
in the same place.   

Binford suggest that a site can give information about what activities might have taken 
place there. He attributes this to a perspective of the site as a living system (1982: 5). The 
archaeological artifacts recovered at a site are the result of the practices performed there by the 
residing social group with the site being built on all the time of residence. Barrett therefore 
proposes to try to understand the prehistoric human’s material access (Binford 1972: 146; 
Barrett 1994: 89; Ingold 2000: 188).  

Wendrich and Barnard explain that the relationship between mobile and sedentary groups 
is problematic, because most written sources about hunter-gatherers are written by sedentary 
groups. Sedentism is moreover seen as having a higher position, and that mobile groups are ‘the 
other’. Wendrich and Barnard therefore mean that it easily creates a dichotomy between 
mobility and sedentism which is not advantageous since humans to a large extent adapt their 
way of living to the surrounding environment. They mean that there should not be a scale 
between totally sedentary and totally mobile (2008: 10). 

According to some researchers, there are four features to take into consideration when it 
comes to sedentism: a) economy, b) character of site, c) material composition, and d) social 
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factors. Sedentary humans are considered to have a broader spectrum of economy, have a 
different construction of sites with more ‘house constructions’ and less scattered hearths, more 
variation in the recovered artifacts, and a more complexly structured society (Kaliff 1999: 26–
7; Karsten & Knarrström 2003: 212; Larsson 2003: 35; Rolöf 2005: 116–7).  

Kelly asserts that even if sedentism is defined there is often uncertainty left. Nevertheless, 
Kelly suggests that sedentism is often seen as being less mobile (1992: 49).  Further 
explanations are sedentism as a measure to the amount of movement. It would then be different 
degrees of sedentism (Kent 1989: 2). Others, such as Higgs and Vita-Finzi, define ‘sedentism’ 
simply as humans staying in one place all year round (1972: 29). According to Kelly, several 
scholars interpret sedentism as a product of excess resources and increased efficiency, while 
others interpret sedentary hunter-gatherers as having more time and resources. A possible result 
of this is resource surplus (1992: 58). Due to sedentism, residential and/or logistical mobility 
cannot solve problems with local resource shortage and sedentism and storage makes it possible 
not to overexploit resources. Sedentary hunter-gatherers need to use other methods to not rely 
on only one resource or place (Hayden 1990: 57) and storage is by and large considered to be 
an indication of a sedentary way of life, even though Smith (2003: 185) argues that the presence 
of houses does not mean that there is a change in way of life or anticipated occupation. 
According to Smith, the density and diversity of the remains, and the surplus of resources for 
storage and the exploitations, are examples of indications to search for when it comes to 
lifeways of persons occupying a site (2003: 185). The organization of sites and more 
specifically the distribution of activity areas have, reasons Kent and Vierich, been interpreted 
as being connected to the activities themselves (1989: 96).  

Kent and Vierich suggest that the anticipated m2 per person increases as the anticipated 
length of site occupation increases; this, they argue, is due to greater investment in the site. 
They reason that activity patterns and mobility patterns are related to one another (1989: 99, 
115, 128). The site is organized according to how long the stay is anticipated to be. If it is for a 
short period of time then the activity areas tend to be multifunctional, if it is for a longer period 
of time the activity areas are divided into more specific tasks and the cleaning becomes 
increasingly important (Hill et al. 2011: 754–5). Griffin argues that the organization of a site is 
based on maximum efficiency for resources such as food combined with the seasonal climate 
and subsistence (1989: 63). Many of the indications for sedentism stated in Table 2, are similar 
to those of a ‘complex’ hunter-gatherer.  
 
Table 2. Some indications of sedentism stated by scholars. Sources of information: Mellaart 1975: 33; Davis & 

Valla 1978: 608–10; Kent 1989: 2; Hayden 1990: 32, 47–8, 57; Watkins 2013: 216–7. 

 

Indication of sedentism 
increased/denser population  
status exchange items 
storage  
larger sites  
ritual or feasting 
more exchange and status  
domestication 
abundance of resources  
more bacterial and parasitic infections 

 
Sedentism makes it possible to spend more time on creating alliances, ‘competitive 

feasting’, and marriage in order to access other groups’ resources. Exchange may be altered as 
well due to sedentism with more status items being exchanged. Territoriality can increase 
alongside competition for resources and population growth. Territoriality itself can be seen as 
a way of managing resources, dependent on limiting and controlling access. This requires 
continually gathering information about the territory and can therefore increase the foraging 
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efficiency (Cashdan 1983: 48). Table 2 above states some indications of sedentism given by 
scholars.  

2.2.1. Neolithization 

The Mesolithic is by some seen as a rather uniform time period, even though Karol Kozłowski 
(2003) points out that this is a view that will meet contradictions since variation in technology, 
ecology, subsistence mode and chronology do occur. The Neolithic, on the other hand, is often 
seen as the time when humans became sedentary from having previously been mobile. Focus 
tends to be on agriculture when it comes to discussions of neolithization processes (Tilley 1996: 
70).  

According to Cummings, the neolithization is seen as one of the most important shifts in 
human history since it led to the possibility of feeding larger groups of humans and staying in 
one place for a longer time period than a hunter-gatherer lifestyle made possible. The farming 
way of life in turn gave way to urban centers, states and empires. The neolithization is therefore 
often seen as what created today’s society and social structures. The earliest evidence of 
domestication of plants is to be found in western Asia, but plants were domesticated 
independent of this in other parts of the world (Cummings 2014: 767). The first domestications 
then increased by more wild species being domesticated or already domesticated species from 
other regions being added, which creates a combination even if there is a fine line between wild 
and tame, according to Panter-Brick, Layton and Rowley-Conwy (2001: 2). Plants were 
domesticated before animals, and Cummings argues that over time the process came to be a 
very important economic change (2014: 767).  

The study of hunter-gatherers can give clues to the ‘transition’ of agriculture since the role 
of hunter-gatherers can be interpreted as central in the neolithization processes. At the same 
time, there are some questions that can be posed when it comes to mobility and neolithization, 
namely if there is a cause and effect relationship. That is, did neolithization cause reduced 
mobility? Kelly takes up ‘mobility ethos’ which entails mobile groups appreciating their 
mobility and choosing to be mobile even if the choice of being sedentary is available (1995: 
152–3). This indicates that both mobility and sedentism were to some degree about personal or 
group choice, and not necessarily only a matter of survival. In Cummings’ opinion, hunter-
gatherers were responsible for the domestication of plants and animals and the spreading of 
agriculture (2014: 768). It may be possible to put the two concepts in equilibrium with each 
other, which in turn would mean that farming did not cause reduced mobility. Considering that 
neolithization came as a migration from more southern latitudes, it was a form of mobility 
farmers used. However, as an example, when it comes to the neolithization of Greece, it 
appears, according to Bogucki to be an example of combination of hunter-gatherers shifting 
subsistence mode and colonizing farmers (1996: 244–5). Panter-Brick, Layton and Rowley-
Conwy argue that hunter-gatherers lack human control over other species and have little or no 
control over the behavior or spread of food resources. They mean that hunter-gatherers did not 
alter the species that they integrated with (2001: 2). Contemporary hunter-gatherers often have 
a subsistence mode ranging from reindeer management to trade. Farmers and pastoralists are 
seen by many as those with control over animal breeding and crops (Panter-Brick, Layton & 
Rowley-Conwy 2001: 2). This differentiates therefore from farmers, who altered and refined 
plant- and animal species to a large degree. According to Cohen (1977), mobility assumes a 
balance and equilibrium between humans and their resources and when this is not so, a move 
from one place to another. If this is not possible, the discussion on demand and supply arises. 
During population pressure, the demand for food may lead to the search for new resources, such 
as agricultural resources.  

Sponsel (1989: 37) suggests that foraging and farming can be complementary to each other, 
giving Amazonia as example where hunting and/or fishing are combined with farming, or where 
exchange occurs between those who only focus on one task. Vickers (1989: 46) argues that 
hunting and gathering really is just a broad label for human foraging adaptation. The same goes 
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for the word farmer, as a label for having cultivating practices spatially and temporally 
organized in different patterns. As stated by Zittoun, Levitan and Cangiá the causes behind 
subsistence modes need to be understood (2018: 430).  

Cummings defines four debates (2014) about the neolithization processes: 1) that it was 
about migration; 2) cultural diffusion; 3) integration with both migration and diffusion; 4) 
fusion. The debates and the research surrounding neolithization still use the dichotomy with the 
division of hunter-gatherers and farmers and the words used for a long time (Cummings 2014: 
773–4, 778–9). At the early stages of discussions about the Neolithic, migration was seen as 
the main argument for the spread of agriculture; however, in more recent decades, the idea has 
emerged of a mix between migration and diffusion (Bogucki 1996: 242). In the following 
section, the relationship between lithic artifacts and mobility will be outlined.   

2.2.2. Lithic artifacts and mobility 

According to Kelly, mobility is likely to play a part in stone technology organization, while 
taking distribution and raw-material type into consideration, as well as tool function. Kelly 
means that there is no direct relationship between food location and stone resources, meaning 
a stone tool must potentially solve this spatial and temporal dilemma. If mobile, stone weighs 
too much to be carried around meaning that mobility decides what tools are needed as well as 
the access to raw material (Kelly 1988: 717–8).  Mobility of hunter-gatherers means that the 
technology used needs to be adjusted according to the limited possibility of carrying raw 
materials with them. However, correlations between lithic technology and aspects of mobility 
in hunter-gatherers are hampered since contemporary hunter-gatherers do not use stone tools to 
a significant degree (Hertell & Tallavaara 2011b: 97; Manninen & Knutsson 2014: 84).   

For mobile hunter-gatherers, bifacial cores and tools are lightweight and hence relatively 
easy to carry from place to place. This is not something sedentary groups need to take into 
consideration and hence bifacial technology is not necessarily prioritized by those who exercise 
sedentism (Boldurian 1991: 294; Andrefsky 1994). A biface is a flake or core which has been 
reduced on both sides/faces by percussion and often pressure flaking and by so have been 
shaped into a specific form, however, this is not always the case.  The high amount of energy 
put into the manufacture of bifacial tools indicates that it is tools not easily discarded and that 
the shape is of importance (Kelly 1988: 718). According to Kelly, bifacial tools can play three 
roles in the ‘organization of technology’ (cf. Binford 1979, the theory will be explained later in 
the text):  

1) Large bifaces can be used as both cores and tools. Cores minimize the amount of stone 
carried while maximize the amount of stone cutting. Bifacial cores can also be used 
during logistical mobility to minimize the carried material. When raw materials become 
scarce or of poorer quality, hunter-gatherers focus on producing more tools (Kelly 1988: 
718–9).    

2) The style (‘bifacialness’) gives the potential of long-life use. This is because it can be 
reshaped when broken and so still be useable for its function. This is especially 
significant when raw material become scarce but also if the tool is expected to serve 
under different conditions (Kelly 1988: 718, 720).   

3) A bifacial tool may be created as a by-product of stylistic or shaping concerns (Kelly 
1988: 718).  

Hertell and Tallavaara (2011b) have studied stone technology in north-eastern Europe to 
support the hypothesis of a correlation between high mobility among hunter-gatherers and the 
strategy of making stone tools. It is possible that the geology at different places affect the 
organization of stone technology. The richness and diversity of archaeological material can be 
due to the treatment of the material itself.  Hertell and Tallavaara point out that researching how 
individuals have organized their material assumes that the organization should be according to 
their needs and technologies best suited for this. Their study on north-eastern European lithic 
artifacts indicates that mobile groups used suitable lithic reduction strategies according to the 
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constraints from a mobile lifeway. For instance, conical blade strategy was used for a high 
mobility. This strategy can, according to Hertell and Tallavaara, be seen as a general technology 
used during the Mesolithic and gives maximum results from as little raw material as possible. 
This is useful if a high mobility is practiced since not many cores need to be carried along.  
Irregular flake reduction on the other hand is interpreted as being used for decreased mobility 
when storage is available which in turn makes conical blade strategy lose its efficiency. 
According to Hertell and Tallavaara these results can explain why there is a variation of core 
types in the archaeological material (2011b: 95–8).    

Depending on the technique, the costs and outcomes vary and hence different techniques 
are used for varied purposes. Once encountered in the landscape, a stone source can easily be 
manipulated and exploited repeatedly. The raw materials are not evenly distributed in the 
landscape and the quality between different deposits can vary greatly (Nelson 1991: 77; 
Andrefsky 1994; Hertell & Tallavaara 2011b: 96). The impact of tools and tool usage has been 
involved in this. The kinds of tools used have been suggested by some researchers to be 
examples of how mobility affects, use of bifacial tools, and additionally has been suggested as 
an indicator of a mobile way of life (Eren & Andrews 2013: 166). This is contested by some 
scholars (Ingbar 1994: 45). Stone tools are involved in three tasks, reasons Bamforth and Bleed: 
how to obtain sufficient material, produce good enough tools, and manage necessary tasks 
(1997: 112). The raw material technologies used have been interpreted as being connected to 
mobility, location of raw material and organizational issues such as tradition and transport cost 
(Manninen & Knutsson 2014: 85).   

In the opinion of Hertell and Tallavaara, organization of stone technology assumes that 
there is a link between stone technology and other areas of culture (2011b: 95). Archaeologists 
have long debated over what role style, function, and raw material have for stone tool 
techniques and manufacture. Style may affect shapes of tools though not differences in 
technique (Binford 1986; Kelly 1988: 717). The study of stone technology shows, according to 
Jordan and Cummings, that the skills of producing tools was taught, learnt through imitation, 
and other social learning. Therefore, an important aspect is the acquisition of this information 
and the generation of it between individuals (Jordan & Cummings 2014b: 588). The 
‘organization of technology’, according to Binford (1979), includes the study of spatial and 
temporal composition of manufacture of different tools. This includes the use, reuse, discard, 
and relation not only as tools, raw material type and distribution, but also behavioral variables 
showing the spatial and temporal relations between activity-, manufacture- and raw material 
sites. This can be used to study behavioral changes in prehistoric societies (Kelly 1988: 717) 
and is included in MANA.  

2.3. Exchange and social networks 

Object exchange within and between communities has long been studied and used by 
archaeologists to identify objects that are non-local. During the Mesolithic was political, 
economic, as well as symbolical mechanisms used for social communication through for 
instance decoration of bone, antler, and flint. These artifacts were relocated seasonally by a 
mobile population (Nash 2002: 19–21; Cummings 2013: 122). Exchange can therefore be 
connected to both social organization and mobility. According to Nash, exchange is 
fundamentally about creating communication between individuals and groups of humans, and 
by so creating alliances (2002: 22). Anthropologists have similarly noticed sharing of material 
culture by the community among contemporary hunter-gatherers. Scholars such as Cassel, 
brings up gift exchange. This has as much to do with giving and receiving, and hence 
establishing the feeling of obligation (Nash 1998: 59; Cummings 2013: 122; Cassel 2014: 64–
5), and can be linked to kinship and marriage. Exchange then does act as a means to strengthen 
the bond between the individuals involved. It is therefore based on reciprocity, the feeling of 
need to repay (Nash 1998: 59, 2002: 20–3). Flannery suggest the social organization at large 
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does not affect exchange even though social networks are used in exchange of information 
which is vital in human adaptation (1972: 400, 412).  Table 3 below compares reasons for 
mobility and exchange.   
 
Table 3. This table includes reasons for mobility and exchange for stone material. Sources of information: Flannery 

1972: 411; Rubel & Rosman 1978: 277; Griffin 1989: 68–9; Kent 1989: 3; Vickers 1989: 47; Kelly 1992: 48, 

1995: 153; Nash 1998: 59; MacDonald 1999: 146. 

 

Mobility Exchange 

alliances/allies alliances 
relatives kinship 
partner/spouse marriage 
exchange reciprocity 
visiting friends and/or kin or get distance from them 
exploring and maintaining territory, habitat etc. 

communication  
information 

ceremonies  ceremonial 
 

As seen in Table 3, there are many reasons for mobility that correspond to reasons for 
exchange. It is therefore difficult to deduce from an analyzed assemblage if an artifact has been 
brought to the site through the process of exchange or mobility. This will also become clear in 
the following chapters of the thesis on MANA.  
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3. A MANA based study: Selected sites  

The study in this thesis includes the application of MANA to the lithic material recovered at 16 
Mesolithic sites in Sweden. The lithic material used in this study is described in archaeological 
reports, and is dated to Middle and Late Mesolithic. In the application of MANA on the chosen 
material a database has first been made based on the lithic artifacts from the find lists. The 
database is to be found in Appendix I. In creating this database, the material was first sorted 
into nodules based on the raw material types that are present on the sites. This creates the 
following nodules:  

• flint 
• granite  
• greenstone  
• hälleflint 
• Kristianstad flint 
• porphyry 
• quartz 
• quartz, sandstone 
• quartzite 
• rock 
• sandstone 
• silex 
• slate 

These raw materials were selected based on what had been recovered at the different sites to be 
able to include all the lithic artifacts in the MANA. One of the archaeological reports stated two 
unclassified artifacts as ‘quartz, sandstone’ and since no further investigation as to what this 
meant were performed, ‘quartz, sandstone’ were made one categorical nodule.  

Secondly the artifacts, which now had previously been sorted into their raw material type, 
were divided into the following categorical nodules: 

• flakes/debris and fragments (referred to as flakes/debris&frgms). A flake is an unbroken 
piece of raw material from reduction, a broken flake is a flake fragment. A debris is a 
undefined, processed residue of lithic raw material (Åkerlund 1996: 13; Blomqvist & 
Åhman 1999).  

• cores and fragments (referred to as cores&frgms). A core has at least three coherent and 
evenly distributed traces from reduction around the edges. A core fragment is a broken 
core (Blomqvist & Åhman 1999).   

• splinter and fragments (referred to as splinter&frgms). A splinter is a flake small enough 
to fit within an area less than 1 cm2 (Blomqvist & Åhman 1999).  

• microblade/blade and fragments (referred to as microblade/blade&frgms). A 
microblade is a flake with uniform width and the length twice the length of width. The 
width must not be more than 1 cm (Blomqvist & Åhman 1999).    

• tools and fragments (referred to as tools&frgms). A tool is a fragment with secondary 
processing in the form of reduction (Blomqvist & Åhman 1999).   

• raw material. Examples of raw materials are those listed above as nodules for this study.  
• unclassified. In this study it is artifacts stated in the find lists as: processed, object, 

undefined, stone, other, unclassified etc. often with a question mark at the end.  
These nodules more accurately indicate the use of the raw material. The MANA in this thesis 
is a simplified version. More nodules can be made, such as Damlien (2016) who created color 
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and texture nodules, or Knell (2012) who studied technology. This is not included in this study, 
instead the focus is on what the lithic material in the database can tell about mobility and social 
organization by analyzing activities at the sites.  

After the nodules are made, the database is analyzed. No consideration has been given to 
what it states in the reports concerning what the sites may be classified as. Instead the 
interpretation has been made solely based on how the MANA database have turned out. Figure 
3 is a map showing the location of the sites in the study as well as the surrounding area. As can 
be seen, the sites are in the middle and southern parts of Sweden.  
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Figure 3. Included on the map are the studied sites in this thesis. Present-day shoreline is used. Map made by the 

thesis author. © ArcMap, 2015 ESRI, site data from Riksantikvarieämbetets (Swedish National Heritage Board) 

fornminnesinformationssystem, FMIS, 2019–04–29. 
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3.1. The sites 

The following table includes information about the sites in this thesis’ MANA study. Since the archaeological reports are written with different 
aims in mind, the information that can be retrieved from them differs. This means that some of the information may have been reachable for some 
of the sites but not all. For Bjällvarpet, the total excavation area was not stated, only the area with artifacts recovered. This area has therefore been 
stated. For those sites where there is a blank space at assumed area size, the information has either not been included in the excavation reports or 
have not been clear enough stated to be able to add to the table.   
 
Table 4. Information about the sites in the study. RAÄ = Riksantikvarieämbetet (Swedish National Heritage Board). Sources of information: Drotz 1995; Hallgren, Bergström 

& Larsson 1995; Åkerlund 1996; Blomqvist & Åhman 1998; Drotz & Ekman 1998: 45; Darmark 2003: 27; Darmark & Sundström 2003; Lindkvist 2003: 61; Graner & Luthander 

2003; Guinard & Vogel 2006; Johansson 2006; Lindman 2008; Thorsberg 2009; Streiffert 2011: 21; Grusmark 2012; Petersson 2015; Alexandersson 2017.     

  

 Excavation 

year(s) 

Geographical 

location (province, 

swe. landskap) 

Dating (year or time 

period) 

Total 

excavation 

area (c., m2) 

Assumed 

area size (c., 

m2) 

Size of lithic 

assemblage 

(number of 

artifacts) 

 

Site 

Alböke  

(RAÄ Alböke 115) 

2016–17 Öland c. 4000 BC, artifacts 

from Vendel period and 

historic times recovered 

12,400 spatially 

limited to the 

excavated area 

248 

Bjällvarpet  

(RAÄ Hogdal 440:1) 

2002 Bohuslän c. 4850–4750  130 (area with 

artifacts) 

390 16,423 

Forssjöboplatsen 

(RAÄ Stora Malm 

39:1) 

2012 Södermanland c. 4600–4300 BC, 

artifacts from later time 

periods recovered 

174 unknown 88 

Hörntomten  

(RAÄ Österhaninge 

238:1) 

1993 Södermanland c. 4913–4727 BC  1,000 

 

 

unknown to 

north 

2,870 

Klinga  

(RAÄ Norrköping 

2014 Östergötland c. 5500–4000 BC, 

artifacts from the 

32,000 situated in 

southern part 

55 
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355) Neolithic and Iron Age 

recovered 

of central area  

Kuphälla  

(RAÄ Götlunda 

320:1) 

2003 Närke c. 5000 BC and 4000 BC 1,700 north (?) 1,574 

Lur  

(RAÄ Lur 268:1) 

2008 Bohuslän c. 6060/5720–5870/5530 

BC 

1,300 7,500 167 

Postboda 3  

(RAÄ Tierp 326) 

2002 Uppland c. 4000 BC 14,000 75–500 372 

Pärlängsberget  

(RAÄ Överjärna 

143:1) 

1994 Södermanland c. 4000 BC 934 unknown 527 

Rovkärret  

(RAÄ Österhaninge 

239:1) 

1993 Södermanland c. 5300 BC 4,500 

 

unknown to 

north 

6114 

Sandsborg  

(RAÄ Södertälje 

82:1) 

(1996) Södermanland c. 6050–4550 BC 25,200 unknown 292 

Skallmyran  

(RAÄ Tierp 360) 

2003 Uppland c. 4460–4220 BC 334 400 107 

Skee 1607  

(RAÄ Skee 1607) 

2009 Bohuslän Late Middle Mesolithic 

and Early Middle 

Neolithic 

1,400  662 

Stadsskogen  

(RAÄ Strängnäs 

337:1) 

1995 Södermanland c. 4460–4110 BC 1,300 5,500 87 

Varberg  

(RAÄ Varberg 100:1) 

2011 Halland Middle Mesolithic/Late 

Mesolithic 

3,000  17,777 
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Östra Södertörn 

(RAÄ Österhaninge 

182:1) 

1993–94 Södermanland c. 4200–3800 BC 1,800 25,000 13,912 
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3.2. Why stones? 

The reason for using lithic artifacts in this study is because stones are much better preserved 
over time than organic material (Fisher & Valentin Eriksen 2002: i). This means that when 
studying for instance the Stone Age, lithic artifacts are to a large extent used in interpretations 
and analyses of different sites. In studying the economy of lithic raw material, it is possible to 
shed light on both technological changes and the environment, exploitation of the latter, and 
even society itself (Sulgostowska 2002:7). Vallin and Masson suggest that using methods to 
refit lithics and technological studies together allows researchers to interpret a site’s use (2004: 
9). According to Fisher there are some important insights to achieve from studying the changing 
patterns of lithic raw material transport, such as the scale and organization of the mobility of 
hunter-gatherers in prehistoric times (2002: 53). It is thus possible that a site’s assemblage of 
lithics may have been accumulated over centuries but that the lithics themselves may have been 
produced within just an hour (Hahn 2002: 24). This indicates a good rate of preservation of 
lithic material and lithics are therefore helpful in the study of prehistory. What affects a site’s 
raw material assemblage is not only distance and proportions but site function and seasonality 
too. Sites therefore have varying depositional histories. For instance, site function determines 
the frequency of the material (Binford 1972: 146; Hahn 2002: 24). Valentin Eriksen points out 
two factors affecting lithic raw material variation: 1) quality or workability of the materials, 
and 2) accessibility and natural occurrence. Contrary to Hahn, Valentin Eriksen claims that the 
choice of raw materials is based less on distance and more on quality of the material and that 
good quality is always preferred (2002: 30). Scholars therefore seems to have quite different 
opinions on why a lithic raw material is preferred over another.  

Andrefsky asserts that there are two benefits of categorizing lithic material. Firstly, the 
understanding of the material increases for others rather than each piece being described 
individually. Secondly, it facilitates comparison which in turn makes it possible to pose 
questions about the data. The reasons for classification are twofold: 1) identifying cultures, 2) 
identifying behavioral or functional markers of those cultures. The analysis itself begins with 
identification and classification of material (Andrefsky 2005: 61–2). For instance, the results of 
analyzing lithic material from two Middle Paleolithic sites in France indicated continuation of 
technological traditions and behavior along with variations at the site when it came to behavior 
– concluded from clusters using different methods such as use-wear analysis and refitting 
(Vallin & Masson 2004: 11, 25). Inizan, Roche and Tixier identify the problem of uniformity 
in vocabulary as an issue in terminology of lithics. Illustrations of lithics may be used in 
interpreting lithic artifacts, but according to Inizan, Roche and Tixier the illustrations should 
focus on conveying technological information rather than being simple drawings (1992: 13–4).  

The use of different methods in analyzing and interpreting lithic material show the range 
of possibilities when it comes to this material but also the danger of misunderstanding other 
scholars’ results. It is feasible to give a subjective rather than objective view of how to analyze 
and what the ‘correct’ interpretation is. This is something occurring in all fields of archaeology 
though and must always be kept in mind.  
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4. Results and analysis 

Supposing that a site can give information about activities (Binford 1982: 5), frequency is 
often used in MANA to distinguish between production which is supposed to result in a high 
MANA, and maintenance which is assumed to be a limited sequence activity and result in a 
lower MANA (Knell 2012: 332). According to Hill et al. (2011: 755) sites occupied for a short 
time tend be organized in a multifunctional way and not having areas that are focused on 
specific tasks. If this applies to the sites in this study then some of them would be multi-task 
sites while others more specialized for use for manufacture of items like flint or quartz tools. 
Rolöf asserts that sedentary sites show more variation in the archaeological material (2005: 
116). The MANA results give possible indications of material being brought to the sites, either 
as finished tools or as raw material for manufacture and processing. Bearing this in mind, it is 
possible to deduce some form of social organization assuming manufacture has occurred and 
that manufacture means personal interactions. The site organization must no matter the 
activity/-ies that have taken place have been organized in a way that the activities have been 
possible to be performed at the site. At Östra Södertörn was one flakes/debris&frgms of silex 
recovered which indicates retooling, and at Rovkärret were two flakes/debris&frgms and three 
tools&frgms of granite recovered. These artifacts have been outlined here since they are not 
included in the ternary diagrams that will be illustrated under the following headings to come. 
This is because the material was too scarce.   

A ternary diagram/plot can manifest the frequency of nodules in a very subtle way. The 
ternary diagrams for this study have been made for each lithic raw material for the three nodules 
flakes/debris&frgms, cores&frgms, and tools&frgms. The three nodules in the ternary diagrams 
have been selected based on frequency of occurrence among the studied sites. These ternary 
diagrams have been made in order to deduce possible types of sites based on the analyzed lithic 
artifacts. To make the ternary diagrams, the total number of the nodules flakes/debris&frgms, 
cores&frgms, and tools&frgms have firstly been added together for each raw material. 
Secondly, the total number of artifacts for the nodules has been divided with the total sum to 
get the percentage for each individual nodule. Thirdly, these percentages have been put into the 
computer program XLSTAT to create the ternary diagrams. The nodules each represents one 
of the three axes and adds up to 1 or 100 %. From the ternary diagrams it has been possible to 
deduce three rough categories of site types based on the most prominent activities from the 
MANA results. From this it is possible to group types of sites in this study by deducing the 
activities performed at the site. For each subheading, the types of activities are outlined along 
with the lithic raw materials that may represent these activities, and hence types of sites. A more 
in-depth discussion on this will be given under each heading.   
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Based on the ternary diagrams, an illustration specifying the categorical sites have been 
made to show the different activity scenarios that have been deduced from the MANA results: 
 

 
From these activity scenarios it is possible to deduce types of sites. This links to Knell (2012) 
who concluded types of sites based on frequency of artifacts and flake size. In this study 
frequency of artifacts have been taken into consideration in the analyses of the MANA result.  

4.1. Manufacture and maintenance/retooling 

Cores are assumed to indicate tool production and debitage a by-product of manufacture or 
maintenance (Knell 2012: 332). The raw material flint and porphyry have in this thesis been 
categorized as being subjected to manufacture at the sites where they are present. Flint occurs 
quite regularly at seven of the studied sites and in a high number. The sites where flint has been 
recovered are the most southern located sites in the study where flint raw material is more 
accessible in the landscape (see Figure 5). As can be seen from Figure 5, flint tends to be 
concentrated to coastal areas. This is because flint is weathering resistant (Price & Walsh 2005: 
37). The location of the sites in relation to naturally occurring raw material areas means that the 
choice of flint may come down to access. Gathering raw material for manufacture can also lead 
to social interaction with other individuals or groups (MacDonald 1999). However, as can be 
seen from Figure 5, the sites in the study are not situated within the areas where flint is 
accessible. The probability of direct access is therefore low while there is a high probability of 
mobility or exchange. The MANA results on the other hand indicate that flint was used for tools 
at these sites (Figure 6). In the following sections, the result of the material flint and porphyry 
will be analyzed.   
 
 

Figure 4. Illustration of the different categorical scenarios of sites. Illustration by the thesis author. 
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Figure 5. Map with flint resources in southern Scandinavia in relation to the location of the sites in the MANA 

study. Present-day shoreline is used. No consideration has been taken to scale of raw material area of amount of 

resource. Information about location of flint in southern Scandinavia from Högberg and Olausson (2007). Flint 

image signifying location, adapted and cropped from Varberg site find image, photo Lena Troedson, CC-BY, 

Riksantikvarieämbetet (Swedish National Heritage Board) (UV Rapport 2011: 85, Figure 10). © ArcMap, 2015 

ESRI, site data from Riksantikvarieämbetets (Swedish National Heritage Board) fornminnesinformationssystem, 

FMIS, 2019–04–29. Map made by the thesis author.  
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4.1.1. Flint 

 
As can be seen from the ternary diagram (Figure 6), the majority of the artifacts are 
flakes/debris&frgms. This is also showed in Table 5 where the percentage and total number of 
each nodule in the calculation of the ternary diagram is included. What can be deduced from 
the ternary diagram is that all the sites where flint is present tends to be concentrated to the 
scenario of manufacture (see Figure 4 for activity scenarios). This is supported by a high 
percentage of flakes/debris&frgms, which indicate manufacture or maintenance for retooling. 
Considering the possibility of retooling, part of ‘organization of technology’ (Binford 1979), 
this would mean that tools were brought to the sites to be repaired or maintained. This in turn 
allowed for retooling, or reuse of the tools. It has been argued that retooling has been applied 
to bifacial tools, which can be sharpened again and are said to be advantageous for a mobile 
way of life (Kelly 1988: 718).  
 
Table 5. Information about the number of assemblages for the three nodules used in the ternary diagrams. The 

numbers come from the MANA database in Appendix I. The percentage used in XLSTAT is within parenthesis 

(). Table made by the thesis author. 

 

Flint 

Site Flakes/debris&frgms Cores&frgms Tools&frgms Total 

Alböke 213 (0.95) 3 (0.01) 10 (0.04) 226 (1) 
Bjällvarpet 1,739 (0.98) 18 (0.01) 11 (0.01) 1,768 (1) 
Lur 110 (0.98) 2 (0.02) 0 (0) 112 (1) 
Rovkärret 10 (1) 0 (0) 0 (0) 10 (1) 
Skee 1607 452 (0.94) 25 (0.05) 5 (0.01) 482 (1) 
Varberg 16,933 (0.987) 184 (0.011) 30 (0.002) 17,147 (1) 
Östra Södertörn 33 (0.70) 0 (0) 14 (0.30) 47 (1) 

 
There are flakes/debris&frgms, cores&frgms (see e.g. Figure 7), and tools&frgms, present 
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Flakes/debris&frgms

Ternary diagram for flint

Figure 6. Ternary diagram for flint, showing the relationship between 

the three nodules flakes/debris&frgms, cores&frgms, and tools&frgms. 

frgms = fragments. Diagram made by the thesis author.   
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at a majority of the sites where flint is present. The site Alböke has a high number of 
flakes/debris&frgms relative to the number of cores&frgms, and tools&frgms. The relative 
frequency of flint flakes/debris&frgms and flint tools&frgms indicates processing of the 
material. The highest frequency of cores&frgms relative to flakes/debris&frgms are to be found 
at Skee 1607. As been stated above about flint areas, it is possible to interpret the results as 
tools having come from outside to the sites to be maintained; however, the large number of 
cores indicates manufacture on-site.    

Apart from the nodules in the ternary diagrams, the results not included in the diagrams   
will now be outlined. Microblade/blade&frgms and splinter&frgms are in the MANA results 
for the sites, strengthening the indications of manufacture and/or maintenance of tools. Östra 
Södertörn appears to be an outlier since it is closer to the scenario of manufacture and use, 
however 50 % of the artifacts from this site are unclassified, which means that the results are 
highly uncertain. What can be concluded is that Östra Södertörn appears to have been a site of 
manufacture and possible use of finished products. Additionally, seven flakes/debris&frgms of 
hälleflint were also recovered at Östra Södertörn, which indicates retooling. One tools&frgms 
of Kristianstad flint was recovered at Pärlängsberget. This may indicate that it was either 
exchanged or brought to the site. According to Högberg and Olausson a type of Kristiandstad 
flint was used for flake axes, small blades, scrapers, and drills during the Mesolithic (2007: 80). 
Hälleflint and Kristianstad flint were not included in any ternary diagram since they were only 
present at one site respectively.   
 

 

 
Varberg has a considerably higher number of flakes/debris&frgms compared to the other 

sites where flint is recovered (Table 5). This suggests that different procedures for flint must 
have been used at the sites or otherwise there would be no variation in flakes/debris&frgms at 
the sites except as a result of sampling error (Binford 1972: 366).  

 
 

 
 

 
 
 
 
 

Figure 7. Flint core of the type hand core, 

recovered at the site Varberg. Scale 1:1. 

Photo Lena Troedson, CC–BY, 

Riksantikvarieämbetet (Swedish National 

Heritage Board) (UV Rapport 2011: 85, 

Figure 9). 
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4.1.2. Porphyry 

 

 
Porphyry is present at four of the sites in the study in low number. The concentration in the 
ternary diagram indicates a scenario of manufacture or retooling. Table 6 below illustrates the 
number of flakes/debris&frgms, cores&frgms, and tools&frgms in the site assemblage. Unlike 
the flint raw material, there are no cores&frgms or tools&frgms present for porphyry. There are 
only flakes/debris&frgms present, which indicates retooling. This would then support the 
theory of ‘organization of technology’ (Binford 1979) with tools or products brought to the site 
to be retooled. It is therefore possible mobility was involved.  
 
Table 6. Information about the number of assemblages for the three nodules for porphyry, used in the ternary 

diagrams. The numbers come from the MANA database in Appendix I. The percentage used in XLSTAT is within 

parenthesis (). Table made by the thesis author. 

 

Porphyry 

Site Flakes/debris&frgms Cores&frgms Tools&frgms Total 

Alböke 4 (1) 0 (0) 0 (0) 4 (1) 
Pärlängsberget 1 (1) 0 (0) 0 (0) 1 (1) 
Rovkärret 2 (1) 0 (0) 0 (0) 2 (1) 
Skallmyran 4 (1) 0 (0) 0 (0) 4 (1) 

 
Compared to the ternary diagram for flint (Figure 6), porphyry (Figure 8), shows a clearer 

concentration for the sites in the scenario of manufacture only. This indicates a site of primarily 
manufacture based on these analyses of activities. Under the following heading, sites that are 
considered to be sites of manufacture and use will be outlined.  
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Figure 8. Ternary diagram for porphyry, showing the relationship 

between the three nodules flakes/debris&frgms, cores&frgms, and 

tools&frgms. frgms = fragments. Diagram made by the thesis author. 
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4.2. Manufacture and use 

In contrast to sites with emphasis on manufacture, sites of manufacture and use are those 
concentrated to both the right and left corners of the diagram. Connecting the raw materials to 
Knell’s (2012) outlining of lithic processing, they would fall under part B which Knell states as 
manufacture on-site, use, and maintenance. This means that at these sites, not only a high 
frequency of flakes/debris&frgms of the raw material have been recovered but also 
tools&frgms. Some of the ternary diagrams indicate sites of manufacture and use for the raw 
materials rock, greenstone, slate, and sandstone. These are the sites that are concentrated to both 
the right and left corners, as well as in the middle of the bottom line, with no cores&frgms. 

4.2.1. Greenstone 

 
As can be seen from the ternary diagram for greenstone (Figure 9), the sites are spread out with 
a slight concentration to the scenario of manufacture and use. Table 7 below outlines the number 
and percentage of flakes/debris&frgms, cores&frgms, and tools&frgms for greenstone. 
Rovkärret is the only site where greenstone cores&frgms have been recovered which indicate 
manufacture, as stated above for flint. The greenstone tools&frgms may have been repaired on 
the site and maintained, resulting in the 17 flakes and debris at Hörntomten. At Östra Södertörn 
there are no flakes/debris&frgms, instead the greenstone assemblage is composed of 20 
tools&frgms. A similar example of this is at Postboda 3 where there is a presence of one 
greenstone tools&frgms, which appears to have been brought to the site. This might then be an 
example of gift exchange as pointed out by Cassel (2014: 64–5).  
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Table 7. Information about the number of assemblages for the three nodules for greenstone, used in the ternary 

diagrams. The numbers come from the MANA database in Appendix I. The percentage used in XLSTAT is within 

parenthesis (). Table made by the thesis author.  

 

Greenstone 

Site Flakes/debris&frgms Cores&frgms Tools&frgms Total 

Alböke 1 (0.50) 0 (0) 1 (0.50) 2 (1) 
Forssjöboplatsen 2 (1) 0 (0) 0 (0) 2 (1) 
Hörntomten 17 (0.94) 0 (0) 1 (0.06) 18 (1) 
Postboda 3 0 (0) 0 (0) 1 (1) 1 (1) 
Rovkärret 24 (0.75) 1 (0.03) 7 (0.22) 32 (1) 
Östra Södertörn 0 (0) 0 (0) 20 (1) 20 (1) 

 
Rovkärret has indications of being a site of varied activities viewing the number of raw 

materials with flakes/debris&frgms. At the site Rovkärret there are apart from the three nodules 
in the ternary diagram, two unclassified artifacts. This may be an indication of either tools 
brought to the site to be repaired or some tools brought to the site and left or some manufactured 
on-site and left there. The fact that there are greenstone tools&frgms left at the site makes it 
possible to draw the conclusion that they were either seen as more valuable, or less valuable 
and to no use. However, Schiffer (1976: 38–9) found that recycling and reuse of artifacts is 
common but difficult to detect in an archaeological assemblage. Another reuse of artifacts is 
secondary use, as outlined by Schiffer, which involves a change in the user. At Alböke, the 
recovered tools&frgms of greenstone along with one flake/debris&frgms of greenstone 
indicates repair of a tool. This would then mean that a greenstone tool most likely was brought 
to the site where it then broke and was repaired, or broke at another location and was brought 
to the site to be reshaped. This however, questions the idea of mobility leading to carrying as 
little as possible while on movement (e.g. Boldurian 1991). Since the tool was left behind it 
was of no use or unwanted. This can be connected to Binford’s idea of ’trip gear’ consisting of 
an inventory of items that an individual brings with them for trips (1983: 245–7). According to 
Binford, the gear carried on a trip increases up to 80 km expected distance, then the increase 
levels off. This is explained as being due to anticipated stay overnight in the field (1983: 254).  
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4.2.2. Rock 

 

 
As can be seen from Figure 10 there is a variety between manufacture and manufacture and use 
sites when it comes to the raw material rock. The term rock is vague and refers commonly to 
materials made up of minerals, fragments from other rocks, or different fossil materials such as 
plant (Price & Walsh 2005: 9). Table 8 outlines the number of flakes/debris&frgms, 
cores&frgms, and tools&frgms of the rock assemblage as well as percentage used for the 
ternary diagram (Figure 10).  
 
Table 8. Information about the number of assemblages for the three nodules for rock, used in the ternary diagrams. 

The numbers come from the MANA database in Appendix I. The percentage used in XLSTAT is within 

parenthesis (). Table made by the thesis author.  

 

Rock 

Site Flakes/debris&frgms Cores&frgms Tools&frgms Total 

Alböke 1 (1) 0 (0) 0 (0) 1 (1) 
Bjällvarpet 13,894 (0.996) 0 (0) 57 (0.004) 13,951 (1) 
Forssjöboplatsen 5 (0.50) 0 (0) 5 (0.50) 10 (1) 
Hörntomten 1 (0.33) 0 (0) 2 (0.67) 3 (1) 
Kuphälla 1 (1) 0 (0) 0 (0) 1 (1) 
Lur  9 (0.45) 0 (0) 11 (0.55) 20 (1) 
Pärlängsberget 1 (0.50) 0 (0) 1 (0.50) 2 (1) 
Rovkärret 5 (1) 0 (0) 0 (0) 5 (1) 
Sandsborg 0 (0) 0 (0) 1 (1) 1 (1) 
Skee 1607 5 (0.71) 0 (0) 2 (0.29) 7 (1) 

 
Compared to Alböke, Bjällvarpet has a much higher number of artifacts, but less variety of 

raw materials. This could indicate a more profiling of the site, focus on perhaps a single task, 
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or these were obtainable materials. Since rock is not a specific category, it is rather vague what 
the rest of the artifacts are at Bjällvarpet. Due to the high frequency it is possible rock is a local 
material at the site. The high number of tools&frgms on the site Bjällvarpet indicates that rock 
artifacts were not so important to bring to another location and could be left behind. It is only 
at Bjällvarpet that cores are present, but in a small number. A similar example of this was found 
for greenstone, and perhaps for this case ‘trip gear’ could also be involved. This would then 
mean that some of the items were left behind due to selection of the most necessary. According 
to Binford (1983: 254), emergency gear was often brought along for trips in case of mishaps.    

Apart from the nodules in the ternary diagram there are at some of the sites unclassified 
artifacts. This is the case at Forssjöboplatsen with three unclassified, Lur with two, 
Pärlängsberget with 26, Sandsborg with ten, and Skee 1607 with one. The unclassified artifacts 
are open for interpretation. If the unclassified are flakes/debris&frgms, then tools might have 
been retooled at the site, but if the unclassified are badly classified rock then tools could have 
been brought to the site from elsewhere.  

4.2.3. Sandstone 

 
For sandstone, the results of the ternary diagram indicate the scenario manufacture and use. 
This is because there is a higher number of tools&frgms compared to flakes/debris&frgms. The 
nodule tools&frgms can therefore be seen as representing use. However, at Rovkärret there are 
five tools&frgms and one flake/debris&frgms. This could as well be due to retooling, as 
outlined for flint (Figure 6), but also manufacture.  
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Table 9. Information about the number of assemblages for the three nodules for sandstone, used in the ternary 

diagrams. The numbers come from the MANA database in Appendix I. The percentage used in XLSTAT is within 

parenthesis (). Table made by the thesis author. 

 

Sandstone 

Site Flakes/debris&frgms Cores&frgms Tools&frgms Total 

Hörntomten 0 (0) 0 (0) 6 (1) 6 (1) 
Pärlängsberget 0 (0) 0 (0) 1 (1) 1 (1) 
Rovkärret 1 (0.17) 0 (0) 5 (0.83) 6 (1) 
Skee 1607 0 (0) 0 (0) 3 (1) 3 (1) 

 
At Skee 1607 there are three tools&frgms of sandstone which may indicate that they have 

been brought to the site in finished state since no flakes/debris&frgms and/or cores&frgms are 
present. A similar example of this is Hörntomten which has six tools&frgms made of sandstone 
recovered at the site. These may have been brought there since there are no indications of 
manufacture of sandstone tools, such as flakes/debris&frgms or cores&frgms of sandstone at 
the site. It is therefore possible that the sandstone tools where manufactured elsewhere and 
brought to the site. Considering the theory of retooling, it is possible that mobility was involved. 
What can be said when it comes to exchange is that the already made tools of raw material 
where no flakes/debris&frgms and/or cores&frgms occur may have been exchanged and 
brought to the site. This result can be linked to Cassel’s (2014: 64–5) and Nash’s (2002: 19–
21) asserts on exchange and social networks as gift and communication bonding.   

4.2.4. Slate 

 
The lithic raw material slate, has indications of the scenarios manufacture and manufacture and 
use depending on the site. Table 10 below outlines the number of flakes/debris&frgms, 
cores&frgms, and tools&frgms at each of the three sites where slate has been recovered. At 
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Sandsborg there is one tool of slate recovered at the site. Since this raw material does not occur 
in any other form, such as flakes/debris&frgms, it is possible this is a single nodule and 
therefore has been brought to the site as a finished product. At Alböke, slate has one 
flakes/debris&frgms, and one unclassified artifact. A similar explanation could be applied to 
the slate tools&frgms at Östra Södertörn although no flakes/debris&frgms have been recovered. 
Since there are no cores&frgms present, no manufacture of slate has occurred at the sites. 
Instead, the slate has been brought to the sites in the form of finished or broken tools for 
retooling or use.  
 
Table 10. Information about the number of assemblages for the three nodules for slate, used in the ternary diagrams. 

The numbers come from the MANA database in Appendix I. The percentage used in XLSTAT is within 

parenthesis (). Table made by the thesis author.  

 

Slate 

Site Flakes/debris&frgms Cores&frgms Tools&frgms Total 

Alböke 1 (1) 0 (0) 0 (0) 1 (1) 
Sandsborg 0 (0) 0 (0) 1 (1) 1 (1) 
Östra Södertörn 0 (0) 0 (0) 8 (1) 8 (1) 

4.3. Import 

When the word ‘import’ is used in this thesis, it refers to material brought from one location to 
another. This is often referred to as ‘exotic’ material being ‘exchanged’, that is materials and 
items that are not commonly recovered at a site or location. Some of the sites in the study 
indicate import clearer than other. Cassel (2014: 64–5) writes that exchanged artifacts would 
occasionally be precious gifts for creating or strengthening bonds, and it is a possible 
explanation for some of the MANA results. This was suggested as a possible explanation for 
some of the analyzed raw materials in previous sections of the thesis. Quartz is a raw material 
that has been recovered at plenty of the studied sites. For many of the sites, quartz tends to be 
a raw material that is brought to the site, processed through manufacture of tools and then are 
the tools brought somewhere else when finished. This may indicate that quartz was an easily 
accessible and workable material that was frequently used for tools. Quartzite is less frequent 
at the sites and is present in the form of flakes/debris&frgms and cores&frgms. As can be seen 
from the chapter on exchange and social networks in this thesis, the reasons for mobility and 
exchange are not very different. Hence, it is not surprising if it is difficult to differentiate 
between mobility and exchange in the MANA result. Nash (2002: 19–21) asserts that objects 
were relocated by a mobile population in order to communicate and create alliances. Similarly, 
according to MacDonald (1999), gathering for raw material does give reason for interaction 
with other individuals, as outlined in previous sections.  
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4.3.1. Quartz 

 

 
As can be seen from the ternary diagram (Figure 13), there is a concentration of sites within 
the scenario of manufacture. Varberg differs from the rest of the sites with no 
flakes/debris&frgms, no cores&frgms, and seven tools&frgms. Based on this it is possible these 
tools were used at the site and then left behind. This cannot be considered to be retooling; 
instead, it could be about ‘trip gear’ (Binford 1983: 245). At Kuphälla there are 19 quartz 
tools&frgms left on the site which indicates either that the activities were full going when the 
site was abandoned, or that some of the tools were left behind because they were broken or 
unwanted. According to Knell (2012: 334), analyzing fracture type for tools could help in 
identifying tools that broke during use and those that were rejected during manufacture. This 
factor has not been included in this study. The high frequency of cores&frgms at Skallmyran 
in relation to the other nodules makes it possible to infer mobility or exchange.  
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Table 11. Information about the number of assemblages for the three nodules for quartz, used in the ternary 

diagrams. The numbers come from the MANA database in Appendix I. The percentage used in XLSTAT is within 

parenthesis (). Table made by the thesis author. 

 

Quartz 

Site Flakes/debris&frgms Cores&frgms Tools&frgms Total 

Alböke 10 (0.91) 1 (0.09) 0 (0) 11 (1) 
Forssjöboplatsen 19 (0.95) 1 (0.05) 0 (0) 20 (1) 
Hörntomten 1,546 (0.97) 42 (0.03) 0 (0) 1,588 (1) 
Klinga 48 (0.91) 5 (0.09) 0 (0) 53 (1) 
Kuphälla 861 (0.89) 92 (0.09) 19 (0.02) 972 (1) 
Postboda 3 316 (0.97) 9 (0.03) 0 (0) 325 (1) 
Pärlängsberget 105 (0.85) 12 (0.1) 6 (0.05) 123 (1) 
Rovkärret 4,175 (0.99) 46 (0.01) 0 (0) 4,221 (1) 
Skallmyran 42 (0.78) 12 (0.22) 0 (0) 54 (1) 
Stadsskogen  79 (0.96) 3 (0.04) 0 (0) 82 (1) 
Varberg 0 (0) 0 (0) 7 (1) 7 (1) 
Östra Södertörn 4,731 (0.95) 216 (0.04) 31 (0.01) 4,978 (1) 

 
At Forssjöboplatsen a much smaller assemblage of material has been recovered compared 

to Rovkärret and Östra Södertörn. Apart from the nodules in the ternary diagram, at 
Forssjöboplatsen splinter&frgms, and unclassified artifacts have been recovered. The MANA 
for quartz at Forssjöboplatsen indicates manufacture of quartz and that the end product was 
brought to another location. In contrast, at Rovkärret, quartz is the most frequent raw material 
with 6,004 artifacts. Except for the nodules in the ternary diagram, there are 1,779 
splinter&frgms, and four microblade/blade&frgms present. This indicates a possible 
manufacture or retooling of quartz with a high number of raw materials to start out with. Since 
there are no tools&frgms recovered these seem to have been brought elsewhere. 

Solely quartz has been recovered at the site Klinga. This may indicate that quartz is the 
only available material (Knutsson et al. 2015: 528) and that this was a smaller manufacture site. 
The absence of tools&frgms is a strong indication that the end product did not remain on-site. 
Apart from the nodules in the ternary diagram, one splinter&frgms has been recovered at 
Klinga. Kuphälla seems to have been a site with larger manufacture of quartz tools. At Kuphälla 
525 splinter&frgms, one microblade/blade&frgms, one raw material, and 74 unclassified 
artifacts have been recovered apart from the nodules in the ternary diagram. This gives a wide 
range of nodules and possible activities. The splinter&frgms and microblade/blade&frgms may 
indicate manufacture along with the nodules in the ternary diagram. Recovering 19 tools 
indicates that tools were not merely manufactured on-site and then brought elsewhere, they 
stayed on the site, perhaps to be used. Another possibility is that tools were brought to the site 
and broke so that some of the flakes/debris&frgms are the result of retooling. At Postboda 3 
there are similar indications of quartz manufacture; based on the number of 
flakes/debris&frgms and cores&frgms this site would fall in between Klinga and Kuphälla in 
activity frequency. At Postboda 3, apart from the nodules in the ternary diagram, 46 
splinter&frgms are recovered at the site.  

Another small frequency site with indications for quartz manufacture is Skallmyran where 
no finished tools of quartz are present. Apart from the nodules in the ternary diagram, 46 
splinter&frgms, and three raw materials are in the assemblage. This may indicate a site of 
manufacture where the raw material has been brought to the site, production has taken place 
resulting in flakes/debris&frgms, cores&frgms and splinter&frgms and remaining raw 
materials not used. The end product has after this been brought elsewhere. Furthermore, 
Pärlängsberget have indications of quartz manufacture on a scale similar to between Klinga and 
Postboda 3. The tools left behind may indicate the same as with Kuphälla, broken or unwanted 
tools. At Pärlängsberget the majority of the total assemblage is composed of quartz. Apart from 
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the nodules in the ternary diagrams there are 226 splinter&frgms, and 146 unclassified artifacts.  
The high number of the different nodules mentioned indicates processing of the material, 

such as manufacture. It is a high number, 146, of unclassified artifacts from Pärlängsberget, 
which leave room for uncertainty in the result. Stadsskogen also appears to have been a 
manufacture site for quartz with the presence of flakes/debris&frgms and cores&frgms, but no 
finished tools&frgms. Quartz manufacture is a possible explanation for Östra Södertörn, on this 
site with a high frequency of 4,731 flakes/debris&frgms. The assemblage recovered indicates 
manufacture of quartz products such as tools which after finished have been brought elsewhere.  
On Östra Södertörn there are apart from the nodules in the ternary diagram, 1,882 
splinter&frgms, two microblade/blade&frgms, and 6,862 unclassified artifacts. The high 
number of unclassified artifacts leaves room for great uncertainty for the results. Yet, the other 
artifacts make manufacture and retooling a possibility. At Hörntomten 1,227 splinter&frgms 
have been recovered apart from the nodules in the ternary diagram. These recoveries indicate a 
site of manufacture or retooling, since no end products such as tools of quartz have been 
recovered and hence must have been brought elsewhere.  

At Sandsborg, unclassified artifacts were recovered as the raw material ‘quartz, sandstone’. 
This means that it has not been included in any ternary diagram and not extensively analyzed. 
Due to the double naming, it may be uncertain what the raw material is as well as what the 
artifacts are.  

4.3.2. Quartzite 

 
Quartzite is a rock dominated by quartz, and is hard and massive. It is formed by metamorphosis 
of sandstone, by which the building blocks of the sandstone merge together making the rock 
coarse (Price & Walsh 2005: 76). At the sites in the study it is present as flakes/debris&frgms 
at frour sites, and as cores&frgms on two sites of the four sites (Table 12). Alböke and 
Hörntomten where no cores&frgms are present end up at the scenario of manufacture and use 
in the ternary diagram with strong indications of retooling. It would in this case mean that as 
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mentioned for previous lithic raw materials, tools or finished produce were brought to the sites 
for maintenance. At Forssjöboplatsen and Rovkärret cores&frgms are present which indicates 
manufacture. Forssjöboplatsen have apart from the three nodules in the ternary diagram, three 
splinter&frgms. This indicates a similar hypothesis to that for quartz, though a smaller 
production of tools and brought elsewhere. 
 
Table 12. Information about the number of assemblages for the three nodules for quartzite, used in the ternary 

diagrams. The numbers come from the MANA database in Appendix I. The percentage used in XLSTAT is within 

parenthesis (). Table made by the thesis author. 

 

Quartzite 

Site Flakes/debris&frgms Cores&frgms Tools&frgms Total 

Alböke 2 (1) 0 (0) 0 (0) 2 (1) 
Forssjöboplatsen 4 (0.80) 1 (0.20) 0 (0) 5 (1) 
Hörntomten 24 (1) 0 (0) 0 (0) 24 (1) 
Rovkärret 44 (0.98) 1 (0.02) 0 (0) 45 (1) 

4.4. Summary of results 

 
Table 13 below gives a summary of the results from the study for the raw materials in the 
ternary diagrams. As can be seen, the raw materials have been used differently at the sites. For 
instance, at Alböke manufacture, manufacture and use, and import, was practiced of several 
raw materials. On other sites such as Klinga was only import of quartz practiced while at for 
instance Lur there was manufacture, and manufacture and use. This summary further suggests 
the possibility of types of sites, as proposed previously.  

As can be seen from Table 13, at some sites there is more variation in raw materials. Sites 
occupied by sedentary individuals are considered by Rolöf (2005: 116) to show more variation 
in the material. Considering what Hill et al. (2011: 755) asserts that sites occupied for a short 
time tends to be multifunctional, it might be that the sites with a higher variation in raw 
materials are multifunctional and those with less variation are long-term sites with better 
organization. This would then mean that based on the definitions offered in the research 
background for this thesis, sedentism is being less mobile (Kelly 1992: 49). The results 
presented would then suggest different degrees of sedentism/mobility (Kent 1989: 2). If the 
anticipated m2 increases as length of stay increases (Kent & Vierich 1989: 115, 128), then it 
would mean that the largest sites in the study are the best organized. These sites would then be 
those with best cleaning (Hill et al. 2011: 754–5) and maximum efficiency for resource 
management (Griffin 1989: 63). Since the excavated area does not indicate the real size of a 
site, the total excavated area has to be treated with caution. Site size is more of a problem when 
it comes to archaeology since it is not certain that the whole site has been excavated. In this 
study the excavated areas for the sites are of different size. However, as can be seen from Table 
13, it is not a clear correlation between size excavated area and type of site based on activity 
scenarios. Kent’s and Vierich’s assertion can therefore be questioned whether or not it can be 
applied for these sites.   
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Table 13. An outline of the types of sites that can be deduced from the MANA results. For Alböke the total excavation area was not stated, only the area with artifacts recovered. 

This area has therefore been stated instead of the total excavated area. Sources for excavation area: Drotz 1995; Hallgren, Bergström & Larsson 1995; Åkerlund 1996; Blomqvist 

& Åhman 1998; Drotz & Ekman 1998; Darmark & Sundström 2003; Graner & Luthander 2003: 9; Guinard & Vogel 2006; Johansson 2006: 109; Lindman 2008; Thorsberg 

2009; Streiffert 2011: 21; Grusmark 2012: 20; Petersson 2015; Alexandersson 2017: 12. Table made by the thesis author.  

 

  Manufacture Manufacture and use Import 

Site Total excavated area (c., m2) Flint Porphyry Greenstone Rock Sandstone Slate Quartz Quartzite 
Alböke 12,400 X X X X  X X X 
Bjällvarpet 130 (area with artifacts) X   X     
Forssjöboplatsen 174   X X   X X 
Hörntomten 1,000   X X X  X X 
Klinga 32,000       X  
Kuphälla 1,700    X   X  
Lur 1,300 X   X     
Postboda 3 14,000   X    X  
Pärlängsberget 934  X  X X  X  
Rovkärret 4,500 X X X X X  X X 
Sandsborg 25,200    X  X   
Skallmyran 334  X     X  
Skee 1607 1,400 X   X X    
Stadsskogen 1,300       X  
Varberg 3,000 X      X  
Östra Södertörn 1,800 X  X   X X  
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4.5. Source criticism 

As with all projects there are critical issues to deal with when it comes to this MANA study. In 
this study, the data used is already established data from find lists in archaeological excavation 
reports. It is not known whether or not the results had been different if other sites had been 
included in the study. The results have neither been compared with the results of the excavation 
reports. However, the idea of the thesis was to investigate existing data in relation to an idea 
and use the lithic artifacts as proxy. An example of a study where already established data is 
used to study mobility are the two studies on mobility and gift exchange, mobility and 
organization and core technology by Hertell and Tallavaara (2011a, b). They use already 
existing datasets for these projects. 

For this thesis, this can of course be an issue due to the fact that there have been different 
persons making the find lists for the chosen sites. Henceforth it cannot be stated that the nodules 
created are without flaws due to the uncertainty of the data. Concerning the find lists are the 
problems with categorization. Some of the find lists have very neat categorizations of the 
recovered lithic artifacts while others do not. One example of this is flake, debris, and splinter. 
In this thesis, flakes and debris has been chosen as one category since in many of the find lists 
these artifacts have been stated as ‘flakes/debris’ while in others flakes and debris have been 
stated as separate categories. Splinter has been included as a separate category in this thesis, 
even though it is a matter of perspective that it can be classified as the same as flake/debris. Just 
as with flake/debris, splinter has been stated as a single category in many find lists and was 
therefore chosen to be included. The category ‘unclassified’ that is used arises from the fact 
that many of the find lists had blurry categorizations in their find lists, such as ‘object’, 
‘undefined’, and ‘stone’. Still, the nodules made are rough. For instance, the artifacts are not 
classified based on features such as texture, size and color. Hence, there are issues with the 
MANA method itself used in this thesis since the analysis of the artifacts is not very thorough 
but more of an overview. From this, it might be possible to identify a minimum number of 
nodules which could be used in further research. It is known from previous research that 
detailed analyses of the artifacts are needed, something which have not been able to be included 
in this thesis.  For instance, quartz is known for being difficult to decipher between tools and 
waste products using macroscopic methods (Knutsson et al. 2015: 528). Also, a first-hand 
examination of the artifacts has not been done for this study. Instead the MANA nodules have 
been made based on other individuals’ categorical identifications of the lithic material. It is 
therefore not possible to exclude any mishaps from the results in this study.  

Size limit for the studied material may help in excluding material that could cause 
dominating behavior such as small flakes from manufacture or repair (Knell 2012: 332). This 
factor has not been included in the study. However, excluding small sized artifacts have in 
previous lithic studies showed that it is not a sampling method that always is advantageous for 
all assemblages (Knutsson et al. 2015: 528). In the nodules for the study in this thesis, fragments 
are included and the percentage of these have not been calculated in relation to the more 
complete artifacts. This means that although a site could be interpreted as having several tools 
recovered, it could in fact be mainly composed of tool fragments.  

This leads to the issue of the excavation sites. It is possible that not all the artifacts from 
the site have been recovered, that the whole sites may not have been recovered in fact and that 
the size of excavation area has a great impact on the result. The size of the excavation area 
relative to the area with archaeological finds has not been taken into consideration, and has not 
always been clearly marked out in the excavation reports. The size that has been excavated has 
also been stated in different ways in the reports, which has sometimes made it difficult to 
decipher how large or small the area was. The information in Table 4 is an attempt to summarize 
information about the sites. All excavations have an aim and these might differ from site to site. 
Another issue is that it is not possible to investigate what disappears from a site, meaning that 
flakes of a raw material can be recovered at a site but not a tool. Was then the tool brought 
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elsewhere? It is a possibility but no clear indications can be made in this thesis. When it comes 
to the difference between mobility and network of exchange, it is a tricky question. For instance, 
Knutsson (1988: 198) argues for a possibility of immigrating groups occupying the Bjurselet 
site for a time, leaving behind artifacts made with a different technique, which could otherwise 
have been interpreted as exchange. This dimension has not been examined in this study and 
therefore only exchange can be discussed as a possible option for variability in material 
recovered at the sites. Level of conservation of the archaeological material affects the result of 
interpretation (Lindström 2017: 22). When it comes to these sites the material is relatively well 
preserved since it is non-organic, but it is possible there might have been disturbances in the 
soil or at the time of the excavation, which can affect the outcome.  

The archaeological material in the study are dated to Middle and/or Late Mesolithic, but as 
has been pointed out by numerous scholars already chronological time period divisions is a 
generalized phenomenon made up by contemporary humans. The Mesolithic time period is 
categorized very much based on lithic technology and groups of artifacts (Kaliff et al. 1997: 
48).  
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5. Discussion 

 
 
The research background in this thesis show that during a time span stretching over centuries 
scholars have tried to understand hunter-gatherers as well as mobility and sedentism. Many past 
scholars’ thoughts and ideas have come to affect the contemporary theories on hunter-gatherers.  
However, it has been an emerging shift in perspective from having seen humans as primitive or 
civilized (Nilsson 1868: lxv–lxx), to a more nuanced approach where words such as ‘primitive’ 
and ‘civilized’ are no longer used as extensively. Still, contemporary humans argue for living 
in a ‘civilization’ and to be ‘nonprimitive’. This means that there must be something to compare 
with, something that is ‘uncivilized’ and ‘primitive’. It may be that this is the Achilles heel of 
hunter-gatherer research, namely that much is affected by society itself, and hence the 
archaeology debate. The reason for twenty-first century archaeologists in general to have a more 
nuanced perspective on the question may be what Barnard (2014: 52) asserts as a division 
between prehistoric and contemporary hunter-gatherers. Yet, it may as well be that the world is 
in a state of questioning concerns on other societal issues, which in turn affects archaeology. 
Still, the use of ‘complex’ hunter-gatherers as a contrast to ‘generalized/simple’ is not 
farfetched to the notion of dividing individuals and groups. As has been outlined in previous 
chapters of this thesis, ethnographical analogies are used in archaeology in the study of 
mobility. Even though contemporary hunter-gatherers have often been seen as relics of 
prehistoric hunter-gatherers (Wendrich & Barnard 2008: 13–4) it is generally known among 
scholars today that contemporary hunter-gatherers have a mixed subsistence mode (Panter-
Brick, Layton & Rowley-Conwy 2001: 2).  

What has become clear from the work with this thesis is that concepts used within hunter-
gatherer research tends to stick because scholars cite each other, and particularly often 
prominent researchers who are considered to be knowledgeable within the field. Without any 
new theories and only re-referencing, it does not result in new light on the subject. As can be 
seen from the reference list, citing archaeologists of good repute occurs also in this thesis, even 
though attempts have been made to include a more variation of voices in the discussion. 
However, when it comes to words and concepts, they are convenient to use and are used daily 
as a way of communicating with other individuals. The meaning is often clear then, it is only if 
the words are problematized (see e.g. Lindström 2017) that it becomes confusing what someone 
is actually talking about. This is the case when it comes to ‘mobility’ and ‘sedentism’. Clearly 
scholars have had to agree upon some sort of definition of the words in order to be able to 
understand each other. This need not say that Mesolithic individuals used the words to describe 
their way of living. It is instead highly probable that the words are merely contemporary 
constructions as a way of explaining phenomena that contemporary humans after centuries of 
research know about very little.    

At the same time, it seems that as soon as a scholar does not agree with previous research, 
the person in question invents a new concept to suit their own definition. Some of these words 
can be found in Appendix II where they are defined. In contrast to mobility, ‘sedentism’, is a 
word and concept usually not defined by most researchers. One reason could be due to the 
majority of the contemporary world population today being considered as sedentary. To make 
such a general conclusion leaves ‘sedentism’ rather emptyhanded if no definition is offered. 
Words to describe subsistence modes have been offered, often by researchers tending to 
disagree with the sedentism concept. Connected to this is the idea of ‘complex’ and 
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‘generalized/simple’ hunter-gatherers which is associated to a large degree with subsistence 
mode. Panter-Brick, Layton and Rowley-Conwy points out that the study of hunter-gatherers is 
often based on chunks of traits (2001: 2). This thesis does to some degree fall under that 
category since it is a study of mobility and sedentism, which is argued to be of considerable 
importance for hunter-gatherer’s way of life, while bearing in mind variations in mobility 
(Cummings 2013: 36).  

In this thesis the aim has been to try to understand mobility and sedentism among Middle 
and Late Mesolithic hunter-gatherers using archaeological material. Regarding Wendrich’s and 
Barnard’s four types of mobility (2008: 5) and its archaeological consequences, MANA is 
meaningful because the nodules allow for specific analyses of each raw material and artifact 
groups. MANA also helps in analyzing large numbers of variations in the assemblages (Larson 
& Ingbar 1992: 153) from sites. As can be seen from the sites in this study, the size of 
assemblage differs considerable between the sites. Dividing the artifacts into nodules based on 
lithic raw material and artifact type therefore gives the possibility of analyzing variations among 
different raw materials and sites. Different size of sites and composition differences are brought 
up by Åkerlund (1999: 190–1) as being something noticed among Mesolithic sites in Sweden.  

The MANA study in this thesis shows that it is possible to divide sites into categorical types 
based on activity scenarios. The result of the study suggests that the studied sites are sites of 
manufacture, manufacture and use, and import. Indications for this include the recovered 
flakes/debris&frgms, cores&frgms, and tools&frgms at a majority of the sites. The results of 
the study are illustrated with ternary diagrams for which the three nodules flakes/debris&frgms, 
cores&frgms, and tools&frgms are included. It can be noted that this means that not all nodules 
in the study are as extensively analyzed. However, since artifacts are groups of definable 
populations, different means of analyzing these groups are needed (Binford 1972: 143). Since 
flakes/debris&frgms, cores&frgms, and tools&frgms are considered by many scholars (e.g. 
Knell 2012) to be interrelated when it comes to manufacture, use, and import, these nodules are 
suitable for the types of analyses made in this thesis. They are also the generally most frequent 
occurring nodules in these artifact assemblages, and can possibly be representative of activities 
at the sites (Damlien 2016: 103; Hall 2004: 140).  

The indications for manufacture at the different sites are that at all sites except Sandsborg, 
there is a high frequency of flakes/debris&frgms. Debitage has been interpreted as being an  
indication of manufacture (Knell 2012: 332). The highest number of flakes/debris&frgms for 
raw materials are for flint and quartz, except for Bjällvarpet which has a majority of rock. As 
been outlined in the section on flint, many of the sites where flint is present are located in more 
southern areas in Sweden. However, the variation in number of flakes/debris&frgms indicates 
different flint knapping procedures at the sites (Binford 1972: 366). The fact that the sites where 
flint has been recovered is not in the midst of flint areas, may be indications of mobility, along 
with import of cores and finished tools to the sites. An example of tools brought to the sites 
made of other raw materials, is greenstone at Postboda 3. However, based on the illustrating 
ternary diagrams it is quartz and quartzite that are considered to be most likely to having been 
imported to the sites.  

The indications of sedentism for the studied sites, based on the research background in the 
thesis, include storage (Hayden 1990: 48), larger sites (Watkins 2013: 216), and abundance of 
resources (Hayden 1990: 57; Watkins 2013: 216–7). Storage is possible to deduce from sites 
with many tools&frgms present, even though they could also be interpreted as being left 
because they are broken or unwanted. This is in the analyses for greenstone at Alböke, and 
quartz at Kuphälla and Pärlängsberget. Excess raw material may indicate an abundance of 
resources, and have been recovered at for instance Kuphälla and Skallmyran as quartz. 

Considering the idea that society is organized based on subsistence mode (Cummings 2013: 
55–6), lithic artifacts are part of what makes up the subsistence mode. This can be connected 
to Binford’s ‘trip gear’ (1983: 245). It would mean that the activity scenarios that the raw 
materials in the study suggest give way to interpretations of what social organization the 
individuals and groups of individuals that were on these sites had. If social life is grounded on 
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repeated behavior (Barth 1966: v), then this could be connected to the variety of artifacts 
recovered. If lithic technology was taught and learnt through imitation (Jordan & Cummings 
2014b: 588) it could explain the amount of flakes/debris&frgms at some of the sites. A high 
number of this nodule could be due to knapping practice causing a higher amount of debitage 
than an individual skilled in knapping would produce. 

According to Valentin Eriksen raw material preference was regarded higher than distance 
to resource (2002: 30), this would mean that the MANA results in this study makes it possible 
to deduce what type of lithic raw materials that were preferred or sought for at what sites. 
Therefore, if flint was seen as a valuable raw material, and it was concentrated to coastal areas 
it did not matter if the groups had to go foraging for it instead of having direct access. Another 
possibility of accessing artifacts that otherwise would perhaps not occur at a site would be 
through import or exchange (cf. Cummings 2013: 122). Those raw materials that could be 
classified as ‘exotic’ might be suggested as being exchanged. Examples of this is tools&frgms 
with no presence of either flakes/debris&frgms or cores&frgms. Of this there are six sandstone 
at Hörntomten, one rock and one slate at Sandsborg, three sandstone at Skee 1607, seven quartz 
at Varberg, and eight quartz at Östra Södertörn. Considering what Nash (2002) and Cassel 
(2014) asserts about exchange and social networks, it is possible the mentioned tools&frgms 
were imported through exchange to the sites. Another possible explanation would be that they 
were brought to the sites to be used. Previous studies on lithics have indicated that larger pieces 
or intact ones are generally preferred over smaller and/or fragmented ones (Knutsson et al. 
2015: 528).  

The sampling method used in this study was of a general nature and only based on selecting 
sites dated to Middle or Late Mesolithic with a lithic assemblage. As it turned out, the sites are 
located in the middle and southern parts of Sweden. To be able to give more depth to the 
analyses it would have been good with sites from more northern parts of Sweden. This would 
have given a better overview. To be able to generalize the results, a larger sample would be 
needed. However, the 16 sites give indications of the theory that has been proposed, namely the 
possibility of classifying types of sites based on activity scenarios.   
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6. Conclusion 

The MANA study on the lithic assemblage from 16 sites in Sweden dated to the Middle and 
Late Mesolithic suggests, based on activity scenarios, that the sites were of three different types. 
These activity scenarios that have been indicated suggests that various raw materials were 
processed in different ways at these sites. Although it is a small number of sites that have been 
studied and a simplified version of MANA has been applied to the material, the results indicate 
that activity scenarios can to some degree be deduced from the analyses. In future analyses, a 
larger sample and more nodules for MANA would preferably be used. This would make it 
possible to compare northern and southern sites to see whether there are any differences in 
activity scenarios. Different types of sites are, however, in accordance with Knell’s (2012) 
conclusions from a study on Late Paleoindian Cody complex hunter-gatherers. Artifact 
frequency has been taken into consideration in this study and is illustrated with ternary 
diagrams.  

The problem with analogies has been identified in this thesis, in that lithics are not used to 
a significant degree by contemporary humans. Many of the words used in describing hunter-
gatherers comes from the study of contemporary groups (e.g. Taylor 1964; Binford 1983). This 
makes analogies difficult, though too much focus should not be put on making comparisons. 
Still, archaeology is always about analogies.  

The lithic analysis method MANA which has been used in this thesis, is one of many 
methods used in archaeology. What needs to be remembered when studying lithics is that it is 
only a small part of the number of artifacts that humans used. This means that lithic tools and 
materials cannot tell the whole story of what activities actually took place at a site, and that the 
dichotomy between mobility and sedentism cannot be reconciled with ethnographical studies. 
The hope is that this thesis has given a contribution to the debate on mobility and sedentism, 
and that this is a topic that will continue to be discussed. Still, a better understanding of hunter-
gatherers has been achieved since the first research on the topic.  

In the light of the results presented here it appears that it is not possible to divide between 
a mobile or sedentary way of life. The types of sites identified in this thesis indicates instead 
different types of social organization that may lead to varied activity patterns, including 
movement in the landscape. 



 

48 

 

8. Abbreviations and time period divisions  

BC Before Christ 
frgms fragments 
MANA Minimum Analytical Nodule Analysis 
RAÄ Riksantikvarieämbetet 
  
c.  
10 000 – 1700 BC The Stone Age 
10 000 – 3900 BC The Mesolithic 
10 000 – 6800 BC Early Mesolithic 
6800 – 5500 BC Middle Mesolithic 
5500 – 3900 BC Late Mesolithic 
3900 – 1700 BC The Neolithic 
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11. Appendices 

Appendix I: MANA database 

The results of the MANA analysis for the different sites in the study. The artifacts have been divided into quite rough categories, features such as 
color and texture has not been taken into consideration when doing the MANA.   

 
 Flakes/debris&frgms Cores&frgms Splinter&frgms Microblade/blade&frgms Tools&frgms Raw 

material 

Unclassified*  Total 

Alböke         

Flint 213 3   10   226 

Greenstone  1    1   2 

Porphyry 4       4 

Quartz 10 1      11 

Quartzite 2       2 

Rock 1       1 

Slate 1      1 2 

Total 232 4   11  1 248 

% of whole 

assemblage 

93.6  1.6   4.4  0.4  

         

Bjällvarpet         

Flint 1,739 18 601 103 11   2,472 

Rock 13,894    57   13,951 

Total 15,633 18 601 103 68   16,423 

% of whole 

assemblage 

95.2 0.1 3.7 0.6 0.4    
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Forssjöboplatsen         

Flint       1 1 

Greenstone 2       2 

Quartz 19 1 21    21 62 

Quartzite 4 1     5 10 

Rock 5    5  3 13 

Total 30 2 21  5  30 88 

% of whole 

assemblage 

34.1 2.3 23.9  5.7  34.1  

         

Hörntomten         

Greenstone 17    1   18 

Quartz 1,546 42 1,227     2,815 

Quartzite 24  3     27 

Rock 1    2 1  4 

Sandstone     6   6 

Total 1,588 42 1,230  9 1  2,870 

% of whole 

assemblage 

55.3 1.5 42.9  0.3 0.03   

         

Klinga         

Quartz 48 5 1    1 55 

Total 48 5 1    1 55 

% of whole 

assemblage 

87.3 9.1 1.8    1.8  

         

Kuphälla         

Quartz 861 92 525 1 19 1 74 1,573 

Rock 1       1 

Total 862 92 525 1 19 1 74 1,574 

% of whole 

assemblage 

54.8 5.8 33.4 0.06 1.2 0.06 4.7  
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Lur         

Flint 110 2 16 17    145 

Rock 9    11  2 22 

Total 119 2 16 17 11  2 167 

% of whole 

assemblage 

71.3 1.2 9.6 10.2 6.6  1.2  

         

Postboda 3         

Greenstone     1   1 

Quartz 316 9 46     371 

Total 316 9 46  1   372 

% of whole 

assemblage 

84.9 2.4 12.4  0.3    

         

Pärlängsberget         

Kristianstad flint        1   1 

Porphyry 1       1 

Quartz 105  12 226  6  146 495 

Quartzite       1 1 

Rock 1    1  26 28 

Sandstone     1   1 

Total 107 12 226  9  173 527 

% of whole 

assemblage 

20.3 2.3 42.9  1.7  32.8  

         

Rovkärret         

Flint 10  2 1    13 

Granite 2    3   5 

Greenstone 24 1   7  2 34 

Porphyry 2       2 

Quartz 4,175 46 1,779 4    6,004 

Quartzite 44 1      45 

Rock 5       5 

Sandstone 1    5   6 



 

63 

 

Total 4,263 48 1,781 5 15  2 6,114 

% of whole 

assemblage 

69.7 0.8 29.1 0.1 0.3  0.03  

         

Sandsborg         

Flint       1 1 

Quartz       277 277 

Quartz, 

sandstone 

      2 2 

Rock     1  10 11 

Slate     1   1 

Total     2  290 292 

% of whole 

assemblage 

    0.7  99.3  

         

Skallmyran         

Porphyry 4       4 

Quartz 42 12 46   3  103 

Total 46 12 46   3  107 

% of whole 

assemblage 

43.0 11.2 43.0   2.8   

         

Skee 1607         

Flint 452 25 114 45 5   641 

Quartz   4    6 10 

Rock 5    2  1 8 

Sandstone     3   3 

Total 457 25 118 45 10  7 662 

% of whole 

assemblage 

69.0 3.8 17.8 6.8 1.5  1.1  
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Stadsskogen         

Quartz 79 3 5     87 

Total 79 3 5     87 

% of whole 

assemblage 

90.8 3.5 5.7      

         

Varberg         

Flint 16,933 184  623 30   17,770 

Quartz     7   7 

Total 16,933 184  623 37   17,777 

% of whole 

assemblage 

95.3 1.0  3.5 0.2    

         

Östra Södertörn         

Flint 33  9  14  56 112 

Greenstone     20  20 40 

Hälleflint 7  2    9 18 

Quartz 4,731 216 1,882 2 31  6,862 13,724 

Silex 1      1 2 

Slate     8  8 16 

Total 4,772 216 1,893 2 73  6,956 13,912 

% of whole 

assemblage 

34.3 1.6 13.6 0.01 0.5  50.0  

 
 *this nodule includes the artifacts stated in the find lists as processed, object, undefined, stone, other, unclassified etc. often with a question mark at the end.  
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Appendix II: Wordlist 

A wordlist with definitions of some words used in the study of humans during the Mesolithic.  
 

Word Definition 

central-based wandering  A group spending parts of the year in movement and the 
rest settled at a ‘central base’. The group may or may 
not return to this base consistently in subsequent years 
(Beardsley et al. 1956: 138). 

 
collector Individuals who store food for at least part of the year 

and logistically organize the food procurement. The 
latter requires a decided site from which these food 
procurements may be planned and executed (Binford 
1980: 10).  

 
forager Individuals who move their residential site to where the 

resources are and does not store food (Binford 1980: 5, 
16–7).  

 
free wandering  A group moving frequently and without restrictions, 

movement of prey and abundance of resources are the 
only factors affecting area covered (Beardsley et al. 
1956: 135).  

 
hunter-gatherer Generally, individuals considered to live a mobile life 

with little or no control over resources (e.g. Panter-
Brick, Layton & Rowley-Conwy 2001).  

 
logistical mobility Comprised of small task groups with skilled individuals 

leaving the residential camp for procurement of specific 
resources (Binford 1980: 10). 

 
mobility Movement from one location to another (Wendrich & 

Barnard 2008: 5). Has been defined differently by 
several scholars.  

 
processor A high-cost strategy of subsistence with much time 

spent on low-quality resource extraction and 
processing. Seen as a dichotomy to traveler (Bettinger 
& Baumhoff 1982: 487).  

 
residential mobility The residential base is moved along with the whole 

group to a resource area suitable for the season (Binford 
1980: 17).  

 
restricted wandering  Move within a restricted territory considered as the 

group’s own, and therefore protect the area against 
trespassers. The movement may be affected by 
resources, such as seasonal ones (Beardsley et al. 1956: 
136). 
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sedentary-cum-mobile When sedentary occupation is associated with a mobile 

element, often found in lowland areas adjacent to 
uplands (Higgs & Vita-Finzi 1972: 29). 

 
sedentism “Settling down” (Ames 1991: 108). A lack of 

movement, or a measure of movement (Kent 1989: 2). 
Has been defined differently by scholars. For instance, 
Higgs and Vita-Finzi define it as staying in one place all 
year round (1972: 29).  

 
seminomadic The members of the community wander in bands for at 

least half of the year and occupy a fixed settlement for 
some season or seasons (Murdock 1967: 159).  
 

semi-permanent sedentary  A stable and continuously sedentary community, living 
in a ‘village’ and moving periodically from time to time 
occupying each location for a period of years 
(Beardsley et al. 1956: 140).   
 

semisedentary Do not have a fixed settlement for all seasons. Instead 
from season to season, the members of the community 
either shift fixed settlement or have a single fixed 
settlement which is more or less permanent, from which 
a large part of the population departs to smaller seasonal 
camps (Murdock 1967: 159; Ames 1991: 109). 

  
territorial/ long-term mobility The relocation of a group annually with no overlap in 

the relocated areas (Binford 1983: 382).  
 

tethered nomadism/mobility Small groups who move within resource areas where 
water availability work as territory boundaries. This 
means that the group is tethered to certain areas. A 
definition much based on ethnographical analogies 
from Mexico (Taylor 1964).  

 
traveler A low-cost strategy with reliance on high-quality 

resources with higher costs in travelling and lower costs 
in extracting and processing the resources. Seen as a 
dichotomy to processor (Bettinger & Baumhoff 1982: 
487).  

 
 
 
 

 
 

 
 

 


