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Abstract: 
In this thesis the pioneer settlement of northern Dalarna is investi-
gated by means of a local study of lithic technology and raw material 
use on the Orsa 527 site in the area. This newly excavated site will be 
presented, for the first time in completion, in this thesis. The techno-
logical traits and raw material distribution on the site, which directly 
relate to the prehistoric people moving in this area during the Middle 
Mesolithic, are subsequently put into a larger regional perspective by 
comparing these results with other Middle Mesolithic sites in northern 
Dalarna and eastern Norway.  
 Through the theoretical framework of chaîne opératoire and 
methods, such as dynamical classification of blades, the study of 
knapping properties of local raw materials and the study of raw mate-
rial composition on five other sites in the area, questions regarding 
cultural transition, mobility and contacts can be discussed.  
 The results of this work indicate that both technological and raw 
material parallels exist between eastern Norway and northern Dalarna 
during the Middle Mesolithic. This places these areas in a larger cul-
tural sphere that was based on contacts and mobility during the pio-
neer settlement of the area. 
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1. Introduction 

During two summers, in 2014 and 2015, a small research excavation 
was preformed just outside of the village Skattungbyn, located in 
Orsa County in central western Sweden. The site was dug as a part of 
a larger project investigating the first settlement of people after the 
retreating of the Weichsel ice sheet (Sørensen et al. 2013). The site is 
called Orsa 527 and is situated on the edge of a meteor crater created 
by an impact about 370 million years ago. The region is very rich in 
different rock types, partly due to this meteor impact, but also because 
of natural bedrock variation in the area. 
 The excavations at this site, as well as on other sites in the region, 
have shown that many of these local raw materials were used for tool-
making from the Middle Mesolithic and onwards (Torfgård 2013), 
which is established by radiocarbon dates showing activity from this 
time (Wehlin 2015). On the Orsa site many lithic raw materials have 
been used, namely several porphyries, dala porphyry tuff, tuffite and 
ash tuff just to name a few. This multitude of used raw materials is 
specific to upper Dalarna (Lannerbro 1976:29). 
 On the Orsa site these local raw materials were mainly used for the 
production of blades (Knutsson 2015), which were later made into 
tools that could be used for hunting, fishing and skin preparation. 
There are several ways that the blades found of the Orsa site have 
been knapped, which indicates that several lithic technologies have 
been present in the area. Some traits relate to an eastern pressure-
oriented technology, which might originate in Russia. Other traits 
indicate a western technology possibly related to the Maglemosian 
technocomplex 3, which has connections to the Ahrensburg cultural 
sphere on the continent (Sørensen et al. 2013). Both of these technol-
ogies have been dated to the Middle Mesolithic in eastern Norway but 
the radiocarbon dates from central Sweden are less exact (Damlien & 
Solheim in press; Knutsson & Knutsson 2015; Torfgård 2013). The 
exact relationship between these technologies is thus unknown in the 
area. 
 The aim of this thesis is to shed light on the pioneer settlement of 
northern Dalarna and therefore also contribute with new aspects to the 
on-going research. This is done through a local presentation and study 
of the newly excavated Orsa site, which has provided Middle Meso-
lithic radiocarbon dates. This local perspective is also discussed in 
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relation to a larger regional perspective of technology and raw mate-
rial use in eastern Norway and central Sweden during the pioneer 
settlement of the area. 
 The prehistoric people that moved into the landscape at this time 
can be studied today through the material traces that they left, in the 
form of remains from lithic tool production. In this thesis, I use these 
lithic remains as a base for understanding this dynamic period of 
time. A variety of methods revolving around lithic technology and the 
knapping properties of different local raw materials are used in order 
to reach the thesis aim. 

1.1. Objective, research questions and source 
material 
The pioneer settlement of Scandinavia is a subject that has been thor-
oughly examined during the past century (Clark 1975; Larsson 1983: 
Larsson 1996). This research has to a large degree been characterised 
by the idea of a migration of reindeer hunters following the limits of 
the ice sheet in a northern direction (Clark 1975:99–100). 
 In the more recent years several large-scale project have been car-
ried out in Norway (Jaksland 2008; Stene (ed.) 2010), which has 
yielded large amounts of lithic material that can be used for under-
standing the pioneer phase of the area. These new materials in combi-
nation with studies carried out by international research groups, such 
as the Nordic Blade Technology Network1, has yielded new perspec-
tives regarding the settlement of Scandinavia. The current perspective 
is that Scandinavia was settled via two migration routes, a southern 
and an eastern one (Knutsson & Knutsson 2012). However, the exact 
circumstances of these migrating people have not been established 
and many local areas are in need of scholarly attention. 
 My objective in this thesis is to gain an understanding of the tech-
nological traditions, raw material use, mobility and contacts of the 
prehistoric people moving into northern Dalarna after the melting of 
the Weichsel ice sheet. The material from the newly excavated Orsa 
site is presented in chapter 4 and is used as a base for obtaining a 
local understanding of these aspects. All of this is subsequently 
placed in a larger regional perspective. Four research questions are 
formulated for approaching this objective: 
  

                                                        
1 The Nordic Blade Technology Network (NBTN). 
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1. Which raw materials were used on the Orsa site and how were they 

used by the prehistoric people? 

2. Which technological traits are present on this site and how can they be 

understood in regards to the local raw material properties? 

3. How can these technological traits and the raw material usage on the 

Orsa site be understood in a regional perspective? 

4. How can these results be interpreted through the theoretical frame-

work of chaîne opératoire and understood as a part of the pioneer  

settlement of the area? 

 
In order to answer these questions a number of analyses relating to 
raw material use and technology have been used. These include refit-
ting, study of local raw materials as well as a dynamical classification 
of blades from the Orsa site. The results from these analyses were 
then discussed in a regional context, with a base in a raw material 
composition study of five other Mesolithic sites in northern Dalarna 
and northern Hedmark (in Norway). Finally, chaîne opératoire was 
used as a theoretical framework for understanding the underlying 
social aspects of the use of these technologies and raw materials on 
the Orsa site. 
 The main source material that is used in this thesis is the lithic 
material from the Orsa site. The preliminary results from the first 
season of excavation of the Orsa site have been reported by Knutsson 
(2015). This thesis will, however, present the first results from the 
completed excavations of this site. An official report will later be 
produced from the information included in this thesis. 
 In addition to this, a collection of blades from the Orsandbaden 
site was also included in the dynamical classification. 
 The analysis of the raw material knapping properties was made 
possible through the previous knapping experiments performed by the 
Nordic Blade Technology Network (NBTN) during workshops in 
Falun 2012, Höör 2013 and Uppsala 2015. 
 Other sources used in the writing of this thesis include reports 
from the excavations in Limsjön, Orsandbaden, Bjørkeli, Rød terrasse 
and Stene terrasse (Damlien 2010b; Damlien 2010c; Melvold 2010; 
Wehlin 2014; Wehlin 2015) and a number of articles and publications 
relating to the subject. 
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2. Theoretical framework and methods 

2.1 Theoretical background 
Studying social aspects within Stone Age-archaeology is often con-
sidered problematic because of the few remaining archaeological 
materials from this time. The artifacts from Mesolithic excavations 
often consist of lithics, both in the form of tools and debitage, or re-
mains, from the tool production. Bones can be preserved and some-
times other organic materials such as seeds, nuts, wood, amber or 
ochre. The lithics, however, are the main source of data due to their 
slow weathering process. Furthermore, lithic production often creates 
large amounts of debitage, which is also the case on the Orsa site. 
 Historically lithics have been used for analysing different archaeo-
logical cultures. These cultures were defined by Childe as containing 
specific kinds of remains, such as ceramics, tools, settlement patterns, 
burial traditions etc. that repeatedly reoccurred together. These arte-
fact groups were later used as a base for social and economic traits of 
the people living in these homogenous cultures. This culture-
historical school is defined by explaining change through an outside 
trigger, in the form of migration and diffusion of ideas (Trigger 
2006:244–246). 
 The concept of culture changed with the introduction of pro-
cessual archaeology. One of the most prominent processual archaeol-
ogists was Lewis Binford who objected to the homogenous image of 
cultures that had existed in the past. He instead rendered the archaeo-
logical cultures as adaptive and based on a system made up of three 
subsystems; technology, social organisation and ideology. The chang-
es in these cultures were considered to occur due to external effects, 
such as influence from other cultures or because of environmental 
reasons. The material culture was interpreted as included in all sub-
systems and was therefore especially useful for interpreting the cul-
ture (Trigger 2006:397–398). 
 Along with this New Archaeology movement came a new ap-
proach of working with the archaeological materials in an attempt to 
make the field more ‘scientific’ and less subjective (Johnsson 
2010:35; Trigger 2006:400). It included many new positivistic meth-
ods of working with the materials, several of which have been used in 
this thesis. One example of such an approach is the Hypothetico-
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deductive-nomological model (HDN), which includes the use of hy-
pothesis testing of available data. The results from this model were 
then used for the creation of generalized examples (Johnsson 
2010:40). With the processual archaeology many new scientific tech-
niques, such as the use of computers, statistics, studies of environ-
mental remains, radiocarbon dating and soil geomorphology, were 
introduced to archaeology (Johnsson 2010:36). During this time Bin-
ford introduced the middle-range theory, which played the role of 
connecting arguments from the past to the present. It was needed in 
order to bridge the gap between the collected archaeological data and 
the understandings of prehistoric dynamics. Some ways of working 
with middle-range theory was through ethnographic and experimental 
studies (Ibid. 52–53). Experimental studies have been especially im-
portant in this work since I rely on the indications of the experimen-
tally knapped lithics as a base for my study. However, I also question 
the absolute generalisations made from the experiments of flint. The 
focus of processual archaeology was on the material culture and the 
systems that they were included in. Prehistoric individuals were not 
discussed to any great extent (Johnsson 2010:25). 
 With the start of a more post-processual archaeological school 
during the 1980’s the individuals and their own thinking and acting 
became part of the research (Trigger 2006:445; Johnsson 2010:103). 
Agency is seen as a driving factor within a society and each culture is 
made up out of individuals, with different agencies, acting together as 
a group (Johnsson 2010:108). 
 Damm (2010) discusses collective identities as a way of under-
standing groups of people and the traces that they leave behind. She 
argues that there is no simple connection between archaeological 
cultures and ethnic groups but that the patterns of these cultures can 
be used as a base for discussions regarding social practice and the 
identities of these people (Ibid.). I agree with Damm (2010) in this 
respect. A similar material culture over a large area indicate some 
form of common social aspect, such as contacts or movement, but this 
does not mean that the people in this area should be seen as a homog-
enous archaeological ‘culture’, as described by the traditional archae-
ologists. 
 In archaeology today we still discuss archaeological cultures to a 
certain degree. We discuss contacts between different cultures and the 
material remains connected to these cultures. To my knowledge how-
ever, the term is today used differently than during the culture-
historical era. We now have knowledge about the variations within 
these groups and the agency of the individuals in the group (Johnsson 
2010:108–109). Perhaps the term ‘archaeological culture’ is used still 
for simplicity’s sake. Nevertheless, it is my opinion that using the 
same term as the culture-historical archaeologists might lead us to 
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continue to think in simplified ways about cultures, even if we don’t 
intend to. In such a simplified way of thinking, the prehistoric people 
and the multitude of social aspects connected to them are easily lost. 
Therefore, I argue that the term ‘archaeological culture’ should be 
used in moderation or not at all. 
 For this thesis I will use the mentioned aspects from the processual 
as well as the post-processual school in order to reach an understand-
ing of the people who stopped at the Orsa site. Experiments and tech-
nological analyses will aid in understanding the preconditions that the 
individuals on the site had. When this local perspective is compared 
to archaeological material on a larger spatial scale we can begin to 
discuss the social implications regarding mobility, contacts and tech-
nological spread. Social aspects can also be visualized through the 
means of chaîne opératoire. 

2.1.2 Chaîne opératoire 
As a way of relating all of my results to the social aspects mentioned 
in my research questions, I have used chaîne opératoire as a main 
theoretical backdrop for my analyses. Chaîne opératoire is a method 
for connecting the technological and cognitive aspects of a reduction 
sequence. The analysis involves studying all steps of a lithic produc-
tion in order to provide an idea of the knappers decisions in all the 
steps of tool production. They involve actions that through the general 
formative process can be put into a greater social context (Eriksen 
2000: 75–76; Madsen 1992). 
 Chaîne opératoire was introduced in the 1960s by André Leroi-
Gourhan as a way of placing the artifacts in their human contexts 
instead of in artificial typological groups. He also stated that stone 
tools discussed without their connected actions or gestures had no 
meaning to him. As such the chaîne opératoire introduces the cultural 
tradition expressed by the remains of lithic production (Eriksen 
2000:76; Trigger 2206:464). 
 Pierre Lemonnier continued to develop this concept during the 
1970s. He introduced the idea of studying the chaîne opératoires on 
three levels; the study of the artifacts, the study of the actions con-
nected to these and also the thinking behind these actions. He also 
presented the idea of the chaîne opératoire as having a beginning, an 
end and a process in between, where each step depends on the previ-
ous one. During the 1980s Jacques Pelegrin used Leroi-Gourhans and 
Lemonniers work and developed definitions and applicable examples 
of their ideas. He also introduced the idea of the chaîne opératoire as 
made up by bodily movements that are dependent on knowledge 
(connaissance) and practical skill/know-how (savoir faire) in a se-
quence where materials, artifacts and energy are transformed into 
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matter (Eriksen 2000:77; Hodder 2012:53). At the same time in the 
USA, Michael B Schiffer discussed site formation processes and 
viewed production sequences as processes starting with the gathering 
of materials and ending with the disposal of them. At this time he did 
not, however, apply this to lithic technology and did not discuss the 
cognitive aspects connected to these phases (Eriksen 2000:77–78). 
 There are a number of ways to work with chaîne opératoire and I 
will use an elaborated system with 6 phases described by Eriksen 
(2000:80). The phases are connected to; gathering of raw material, 
preparing the rocks for production, production of tools, usage of tools, 
maintenance of tools and discarding of tools. All of these activities 
can leave traces in the archaeological material (as visualised by fig.1) 
and will provide me with an understanding of the social actions con-
nected to the lithic production sequence. 
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Figure 1. The different phases of chaîne opératoire and the actions, products 
and waste created in these phases (from Eriksen 2000:81). 

My aim in using this this six-phased chaîne opératoire, is to approach 
the social aspects relating to the lithic production on the Orsa site. 
The lithics can be used as a base for discussion of mobility, raw mate-
rial collection, actions, choices, knowledge, know-how and many 
other social aspects connected to the prehistoric people on the site. 
This can in turn be used for understanding local expressions in a larg-
er regional perspective. In the case of Orsa the understanding of this 
site can be understood in its regional connection to eastern Norway or 
in the context of migration and diffusion of ideas in Fennoscandia. 
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 Actions and behaviour of an individual directly relates to the 
thinking of the person that is acting or behaving. Even though the 
cognitive aspect has been considered very important in a chaîne opé-
ratoire analysis, in practice, it is often lost. Many analyses have re-
sulted in simple observations of tools and debitage in their production 
phases without any asking of questions regarding the individual that 
is producing the tools. The cognitive and social aspects connected to 
the phases are therefore often forgotten or left out (Eriksen 2000:78; 
Hodder 2012:53). I would like to avoid this bias in my thesis. I think 
that if the cognitive aspect is removed, then the individual is removed 
from the analysis, and it becomes impossible to study the social as-
pects such as mobility and contacts of the prehistoric people in Dalar-
na during the Middle Mesolithic. 

2.2 Methods 
In order to answer the stated research questions I have performed 
various analyses connected to lithic reduction of the raw materials on 
the Orsa site, namely a refitting analysis, analysis of the properties of 
raw materials from northern Dalarna and a dynamic classification of 
four blades groups. I have also studied the raw material composition 
on five other sites in the region as a way of grasping the larger re-
gional perspective of the pioneer settlers in the area. The source mate-
rial from the Orsa site is thoroughly described in Ch. 4. 

2.2.1 Refitting analysis 
The initial idea for this thesis was to refit the ash tuff from the Orsa 
site in order to properly understand the technologies that were used 
for blade making on the site. However, since the ash tuff turned out to 
be unsuited for refitting the results from this analysis are limited. The 
analysis still yielded some interesting results, which I will get back to 
in chapter 5. 
 Refitting is the method of putting parts of tools, blanks and by-
products in a reduction sequence back together in order to study the 
method of a technology in detail. Through this, the production of 
tools and the lithic reduction sequence on a site can be reconstructed 
(Ballin 2000; Cziesla 1987). The method includes studying the mate-
rial thoroughly and can provide information regarding organisation of 
technology, the techniques used for knapping and the spatial distribu-
tion of this activity. By studying these aspects interpretations of the 
site can be made, specifically relating to economy, spatial organisa-
tion, occupational duration as well as activities and behaviour (Cahen 
1983). 
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 There are preconditions for a successful refitting analysis. These 
include working with lithics found in raw material concentrations 
(assumed to be knapping floors), working with materials from sites 
that have been completely excavated both horizontally and vertically 
and working with sites that are well documented, preferably with 
three-dimensional placing of the lithics. If a part of the production, for 
example cores, flakes with cortex or complete tools, is missing from a 
concentration it can be seen as an indication that artefacts have been 
relocated within the site or exported from the site (Ballin 2000). If 
many lithics from a knapping event have been removed from the pro-
duction area it can create difficulty, if not inability, to refit the process 
(Knutsson oral information). 
 On the site in Orsa there was a delimited concentration of ash tuff 
in trench 1, observed both in the field and also on the GIS-maps (ap-
pendix 4). The concentration was dug completely but was not docu-
mented by GPS-point, but rather in ¼ m2 units. The concentration was 
still, however, decided to be a good base for refitting a blade produc-
tion sequence due to the limited concentration. 
 The refitting of the ash tuff was prepared during the construction 
of the main database for the site. The lithics were given individual 
find numbers and all lithics smaller than 5 mm were removed since 
they were assumed to contain little information concerning the tech-
nological process and were considered difficult to refit. The total 
number of ash tuff lithics left after this sorting was 1003 pieces. All 
of these were organized in two large map drawers for access, over-
view and spatial convenience. The material chosen for refitting con-
sisted of flakes and flake fragments (839 pc), blade and blade frag-
ments (100 pc), cores and core fragments (56 pc) and other (8 pc). 
 Another raw material called tuffite (Lannerbro 1976:55) has a 
similar look to the ash tuff except for the fact that is has holes/pits in 
it. Some of the tuffite lithics have just a few of these pits, which made 
them visually similar to ash tuff. For the sake of not accidentally 
missing an ash tuff lithic, the tuffite lithics were also included in the 
refitting analysis. The tuffite material added to the refitting analysis 
consisted of a total of 118 pieces in the form of flakes and flake frag-
ments (59 pc), blade fragments (52 pc) and core fragments (7 pc). 
 In my attempt to refit the material I used several ways of organiz-
ing the material during work. At first the lithics were placed accord-
ing to the trench’s coordinate system so that pieces found close to one 
another in the trench would lie close to each other on the refitting 
table. This yielded little success. Later on the lithics were placed in 
assumed chaîne opératoire groups in an attempt to refit pieces that 
were of similar size and knapped in the same stage of production but 
this also generated few refits. 
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 Both the ash tuff and the tuffite were primarily unicoloured rang-
ing from white to dark grey with few or no inclusions, which lead to 
difficulties of identifying pieces belonging together. The work was 
made further challenging due to the fact that all nuances of grey could 
be refitted with all other nuances (more on this in chapter 5.1). The 
few pieces that were refitted were documented and photographed. 

2.2.2 Lithic technologies – a dynamical classification 
In order to understand the technology through observed traits in the 
blade assemblage present on the Orsa site, a number of blades in dif-
ferent raw material were chosen for analysis. This analysis included 
15 blades of ash tuff (Group 1), 15 blades of tuffite (Group 2) and 15 
blades of porphyry (Group 3). Out of interest for the raw material 
dala porphyry tuff (DPT), which appears as flakes and tools (but not 
blades) on the site, I decided to add one more blade group (Group 4) 
with 15 DPT blades from the Orsandbaden site some 70 km south of 
Orsa for analysis. This decision was also made due to interest of the 
character of the Middle Mesolithic industry in general. 
 I used the classification system created by Sørensen (2013) and the 
NBTN (appendix 1) for analysis of the blades and the results were 
subsequently interpreted together with the results from the local mate-
rial study described in chapter 2.2. 
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Table 1. The four blade groups included in the dynamical classification. 

Group 1 15 blades of ash 
tuff 

Find numbers: 
408, 502, 1034, 
1434, 1439, 
1706, 2069h, 
2069k, 2134d, 
2390b, 2391a, 
2426a, 2490a, 
2540dd, 2540l 

Group 2 15 blades of 
tuffite 

Find numbers: 
654, 693 

(-2466c), 1020, 
2087a, 2092a, 
2092b, 2093a, 
2093b, 2093c, 
2093f, 2171b, 
2200a, 2444a, 

2444b 

Group 3 15 blades of 
porphyry 

Find numbers: 
3360a, 3369a, 
3369b, 3369c, 
3369d, 3369e, 
3369f, 3369g, 
3369h, 3369i, 
3376a, 3376c, 
3376d, 3376e, 

3376f 

Group 4 15 blades of 
DPT 

Find numbers: 
3360a, 3369a, 
3369b, 3369c, 
3369d, 3369e, 
3369f, 3369g, 
3369h, 3369i, 
3376a, 3376c, 
3376d, 3376e, 

3376f 
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Figure 2. Blade groups from the Orsa 527 site used for dynamical classifica-
tion. 1) Ash tuff blades, 2) Tuffite blades, 3) Porphyry blades. 

 

 
Figure 3. A few of the dala porphyry tuff blades included in the dynamical 
classification. From the Orsandbaden site. Photo: Kjel Knutsson. 

2.2.3 Study of local raw materials through experimental 
knapping 
The basic knowledge about technique and method, with regards to 
lithic reduction, comes from experimental simulations. Experiments 
have historically been performed, documented and analysed in re-
gards to how hard the percussion tool is, how the core was held, what 
technique the knapper used and in which angle the core was struck 
just to name a few (Knutsson & Lindgren 2004; Lindgren 2004; 
Pelegrin 2012; Sørensen 2006; Tallavaara et al. 2010). Another im-
portant aspect in this process is the properties of the raw material used 
in the production. A few raw materials, such as flint and quartz have 
dominated the research regarding technological analyses (Callahan et 
al. 1992; Knutsson & Lindgren 2004; Sørensen 2006). Flint has in 
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many cases acted as a base in analyses of other cryptocrystalline raw 
materials as well, a fact that I find strange since different raw materi-
als can have very different microcrystalline structures and therefore 
different knapping properties and stigmata identifying the technique. 
Quartz is itself a good example of this. 
 The Orsa site is dominated by the use of a large variety of local 
raw materials and contains very small amounts of flint or quartz. I 
therefore decided to focus the lithic analyses on the local raw materi-
als and their properties in order to reach an understanding of the mo-
bility and contacts of the prehistoric people in relation to this region. I 
used an experimental material produced during workshops organized 
by the NBTN. The workshops took place on three occasions; in Falun 
2012, in Höör 2013 and in Uppsala 2015. The raw materials from 
these workshops that I decided to use were organized into raw materi-
al groups consisting of two types of ash tuff, two types of Dala 
porphyry tuff and porphyry (table 2, fig. 4). All the raw materials 
were collected in northern Dalarna and all experimental knapping was 
performed by Mikkel Sørensen. The recording of data was made by 
members of the NBTN group (nordicbladetechnologynetwork.se). 
 The experimental assemblages contained lithics produced by all 
methods of knapping, including direct percussion with hard and soft 
hammer, indirect percussion with hard and soft hammer and different 
punch tools and pressure techniques. Due to time restrictions I decid-
ed to only include the blades that are produced through indirect tech-
nique and pressure technique in this analysis. 
 
Table 2. Description of raw materials included in the experimentally 
knapped assemblage. 

Raw material: Visual proper-
ties: 

Technique: Core type and 
platform 
preparation: 

Ash tuff, 
fine-grained 

Fine-grained, 
light green 
colour 

Pressure 
technique 

Cylindrical core, 
facetted platform 

Ash tuff, 
granular 

Coarser, more 
granular, dark 
green in col-
our 

Indirect 
technique 

Semi-
conical/conical 
core. Plain and 
facetted plat-
forms 
 

Pressure 
technique 

Semi-
conical/conical 
core. Plain and 
facetted platform. 
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Dala 
porphyry 
tuff, brown 

Coarse, dark 
brown 

Indirect 
technique 

Semi-
conical/conical 
core. Facetted 
and unknown 
platform prepara-
tion. 

Pressure 
technique 

Semi-
conical/conical 
core. Facetted 
and unknown 
platform prepara-
tion. 

Dala 
porphyry 
tuff, grey 

Coarse, grey Indirect 
technique 

Conical/semi-
conical core. 
Plain and un-
known platform 
preparation. 

Porphyry Fine-grained, 
glassy. Few 
and small 
phenocrysts.  

Indirect 
technique 

Conical/semi-
conical core and 
unknown shape. 
Facetted and 
unknown plat-
form preparation  

Pressure 
technique 

Conical/semi-
conical core and 
unknown shape 
Unknown plat-
form 
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Figure 4. The raw materials used in the study. 1) porphyry, 2) granular ash 
tuff, 3) fine-grained ash tuff, 4) brown DPT, 5) grey DPT. 

During my studies of these materials I used the dynamic classification 
system created by Sørensen (2013) and the NBTN as a starting point 
since this is the most developed technological scheme for lithic blade 
production at the moment. This classification system is created based 
on experiments with flint but it was still determined to be a useful 
base for further raw material analysis because of its organization of 
descriptive categories of the different traits. The experimental materi-
al groups were analysed according to a selection of categories from 
the classification system (Sørensen 2013), namely regularity, ventral 
ripples, bulb morphology, bulbar scar, conus formation, butt mor-
phology and outer/front angles (appendix 1). 
 When going through the raw material groups I noted the amount of 
lithics with conforming or differing traits, in regards to the classifica-
tion system, and organized these in tables. I quickly realized that the 
experimental assemblage contained varying amounts of lithics in the 
raw material groups, which made quantitative statistical analyses 
difficult. The data collected from this experimental assemblage was 
nevertheless used for some simple statistical comparisons of the at-
tribute morphologies between the raw materials. 
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2.2.4 Raw material distribution in the region 
As a way of placing the Orsa site in a more regional perspective, and 
in order to study the raw material use on a larger scale, I compared 
the raw material composition on the site to five other sites in the re-
gion (fig. 5). I have used sites both in northern Dalarna and in Hed-
mark, in eastern Norway, since the material culture indicate that these 
areas belong to the same cultural sphere (more on this in chapter 
3.2.1) and also because the modern borders between the two countries 
are irrelevant for studies of the pioneer settlement occurring ca. 10 
000 years ago. 
 I have used material from the Norwegian sites Bjørkeli, Stene 
terrasse and Rød terrasse and the Swedish sites Limsjön and Orsand-
baden for this analysis (Damlien 2010b; Damlien 2010c; Melvold 
2010; Wehlin 2014; Wehlin 2015). Both the Norwegian and the Swe-
dish sites are located in small clusters, which does not provide a com-
plete regional perspective but rather a comparison between two areas 
within the research area. In an effort to complete this fragmented im-
age several articles and previous studies regarding the regional setting 
were also used for a more thorough regional perspective. 
 One general problem regarding the comparisons of raw material 
distributions is the fact that the definitions of different raw materials 
are rarely based on any standardized system. The determination of the 
raw material is often a subjective decision based on visual traits. In 
the area of northern Dalarna some of the raw materials have been 
defined by Lannerbro (1976:24–26) but many raw materials are still 
not described and are therefore difficult to classify. 
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3. Geographical area and research history 

3.1 The geographical and geological area 
The most immediate area of the excavation is described in chapter 
4.1. The larger region, which is discussed as one cultural sphere in 
this thesis, is located on both sides of the border between eastern-
central Norway and western-central Sweden. On the Swedish side the 
area expands into the northern parts of Dalarna (marked in fig. 5) and 
on the Norwegian side into the northern parts of Hedmark. 
 

 
Figure 5. The circle marks the studied area in this thesis. Red mark shows 
the location of the Orsa site (map: J, Lundin 2016). 

Northern Dalarna is an area in Sweden with extremely varied bed-
rock, containing raw materials such as ash tuff, slate, sandstone, a 
variety of porphyries and the Dala porphyry tuff. All these materials 
were utilized from the first settlement of people during the Middle 
Mesolithic and onward (Lannerbro 1976:29). This lithic variety is 
mostly due to the area’s location in the Transscandinavian Igneous 
Belt (TIB) that stretches over the area (fig. 6). In Dalarna it is present-
ed in the form of volcanites and granites (Gorbatschev 2004). A me-
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teorite impact 370 million years ago, that created the lake Siljan, has 
also added to the geological variety (Ne.se). The Orsa site is located 
in the geological ring structure, which can be seen in fig. 6, created by 
this impact. 
 

 
Figure 6. Geological map showing the stretch of the TIB (from Gorbatschev 
2004). Circled area shows the local extent of the TIB. Arrow indicates the 
location of the Orsa site. 

On the Norwegian side of the border, in the area along the Rena  
River, the bedrock is dominated by sandstone but some forms of con-
glomerate, containing knappable raw materials, appear in boulders in 
the area. Several varieties of quartzite are present in both bedrock and 
in boulders. Limestone exists in close vicinity to the Rena River 
(Persson 2010). Other raw materials that were present on Middle 
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Mesolithic sites in the area were flint, jasper, quarts, quartzite, slate 
and rock crystal (Damlien 2010a). 

3.2 Previous research 
This chapter contains a selection of previous research regarding the 
technological spread in Fennoscandia2, studies of raw material proper-
ties and earlier studies of mobility and contacts in the area. 

3.2.1 Technological spread 
Previous research on Mesolithic societies have been defined by both a 
national research climate as well as a division between western Scan-
dinavia and eastern Europe creating a fragmented view of the prehis-
toric people of the early Holocene (Damlien in press 2014; Sørensen 
et al. 2013). Lately an international group of researchers, the NBTN, 
has been acting to overcome the national division of research through 
cooperation and a joint methodology and terminology. One way of 
studying prehistoric societies in the Fennoscandic area has been 
through technological analyses of the tools created by these people as 
well as through studies of technological spread relating to the move-
ments of the hunter-gatherer groups (Sørensen et al. 2013). 
 The spread of these technological traits and the people connected 
to them relates to two routes of migration, one from the east and one 
from the south, which are explained in detail below in their different 
regional settings. 
  

                                                        
2 Fennoscandia consist of Scandinavia, Finland and parts of western Russia. 
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Towards northern Finland and Norway 

 
Figure 7. Variations of the conical core pressure concept. A) Conical core 
with a smooth platform; B) bullet or pencil- shaped conical core with a 
smooth platform (a possible product derived from core morphology A); C) 
the typical pressure blade morphology (note regularity, straightness, thin-
ness and the small bulb/lip formation); D) conical core with faceted plat-
form; E) conical core with unexploited back side (back side can be worked 
or with cortex) (from Sørensen et al. 2013). 

A specific type of technology, called the conical core pressure blade 
concept (fig.7), with its origin in southern Siberia, Russia and Asia 
has been of interest in the mapping of the migration of people as well 
as spread of knowledge through diffusion (Damlien in press 2014; 
Sørensen et al. 2013). The technology has been dated to the Late Pal-
aeolithic in these areas and is believed to have started as a single in-
vention due to the fact that the technology is known to have had a 
very long tradition in Asia and also due to its completely absent in 
Eurasia before the Holocene (Damlien in press 2014). 
 The technology is connected to a number of archaeological cul-
tures commonly linked to what is called the ‘post-Swiderian’3 culture 
complex. Early dated finds of this technology comes from north-
western Russia and the Veretye and Butovo culturegroups, located in 
the area during early Middle Mesolithic, as well as the Kunda culture 
complex in the Baltics (Damlien in press 2014; Sørensen et al. 2013). 
 The technology is described through its use of a certain pressure 
technique from conical or sub-conical cores with distinct traits such 
as facetted platforms, rejuvenation of the platform - creating core 
tablets - and a specific way of making arrowheads with invasive ven-
tral retouch on the tip as well as a uni- or bifacially shaped tang 
                                                        
3 The name post-Swiderian is an old name relating to a western culture group but is 
still used due to a lack of a better term (Torfgård 2013).  
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(fig.8). Snapped blades, polished axes and the absence of microburins 
are other traits connected to this technology. It is also clear that there 
is no technological difference between blades and microblades, they 
are created in the same way (Damlien in press 2014; Sørensen et al. 
2013). 
 

 
Figure 8. Typical artefacts of the Kunda and Butovo Cultures. 1, 4, 5, 7–9, 
12 Kunda Culture; 3, 6, 10–11, 13–14 Butovo Culture; 2 Kunda/Butovo 
Culture. Sources: 1) Ringuv÷nai, Lithuania (Ostrauskas 2000, fig. 2.21); 2) 
Ristola, Finland (Takala 2003, fig. 86.4c); 3) Butovo, Russia (Koltsov and 
Zhilin 1999, fig. 2.16); 4 and 5) Biržulio sąsmauka 1C site, Lithuania (Os-
trauskas 2000, fig. 3.38); 6) Tikhonovo, Russia (Žilin 2006, fig. 13. 10 ); 7) 
Biržulio sąsmauka 1C site, Lithuania (Ostrauskas 2000: fig. 3 .15); 8) 
Biržulio sąsmauka 1C site, Lithuania (Ostrauskas 2000, fig. 3.16); 9) 
Biržulio sąsmauka 1C site, Lithuania (Ostrauskas 2000, fig. 3.17), 10) Buto-
vo, Russia (Koltsov and Zhilin 1999, fig. 3.10); 11) Butovo, Russia (redrawn 
by TR from Mezolit SSSR); 12) Biržulio sąsmauka 1C site, Lithuania (Os-
trauskas 2000, fig. 3.42); 13) Butovo, Russia (Koltsov and Zhilin 1999, fig. 
3.12); 14) Butovo, Russia (Koltsov and Zhilin 1999, fig. 3.14). Drawings by 
J. Boel Jepsen (from Sørensen et al. 2013). 

The earliest presence of the technology in Fennoscandia comes from 
the Sujala site in northern Finland ca. 8300–8200 cal. BC (Rankama 
& Kankaanpää 2008). The theory is that people migrated here from 
western Russia (explained in detail below). The knowledge of this 
technology is then believed to have gradually spread down the Nor-
wegian coast and into central Sweden, which is also supported by 
C14 dates, either through migrating people or through the spread of 
knowledge through diffusion (Damlien in press 2014). The reasoning 
behind these theories, relating to the technological spread, comes 
from radiocarbon dates from sites in the area. Through the C14-dates 
it have been determined that the spread of this specific pressure tech-
nique, starting in western Russia and spreading to northern Fin-
land/Norway, was very fast (Sørensen et al. 2013, fig. 9). The fast 
technological spread is also apparent when looking at the geology and 
raw material availability in the area. When the prehistoric people 
moved into Fennoscandia from the east they had to adjust to a geolog-
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ical change in bedrock, from flint to quartz. Now, we know that the 
people that arrived in Sujala still had both knowledge and know-how 
related to this technology, after crossing an area without any raw ma-
terials appropriate for it, which means that the migration must have 
happened over the course of one generation (Rankama & Kankaanpää 
2008). 

 
Figure 9. To the left: the interpreted spread of the conical pressure blade 
concept into Scandinavia from the western Russian plain. Black dots (1–9) 
represent radiocarbon dated sites with certain evidence of the conical core 
pressure blade concept. Northernmost Norway and the south-eastern Baltic 
represent regions where the pressure blade concept spread through direct 
migration of ‘post-Swiderian’ groups, while west of these regions this tech-
nology most probably spread as borrowed knowledge within existing Meso-
lithic traditions. To the right: the calibrated radiocarbon dating of sites with 
evidence of the conical core pressure blade concept. The sites are listed from 
the east (site 1) to the west (site 9). There is a clear chronological trend that 
reflects a gradual spread from north-western Russia to western Norway and 
southern Scandinavia (from Sørensen et al. 2013). 

Archaeological finds from sites in Finland, such as Rahakangas, 
Saarenoja 2, Helvetinhaudanpuro and Ristola, contain large amounts 
of quartz but also some percentage of flint artefact that seem to be of 
imported ‘post-Swiderian’ types (Sørensen et al. 2013). Sørensen et 
al. (2013) argues that these sites can be seen as different stages of 
colonization on the route towards northern Scandinavia. Another per-
spective is brought on by Knutsson et al. (2016) who suggests that 
these proposed colonization sites represent places that were common-
ly used by people with knowledge of quartz knapping but that also 
acted as temporary halts by people who were normally situated in 
areas with flint. Knutsson et al. (2016) also discusses the possibility 
that the prehistoric people that travelled across the geological border 
during the Mesolithic, onto the Fennoscandic shield, already had 
knowledge of both flint- and quartz knapping and that they simply 
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chose to use the technique most suited for the raw material available 
(Knutsson et al. 2016). 

In southern Norway and central Sweden 
It is not certain whether the conical core pressure technique spread 
down the Norwegian coast and into Sweden through continued migra-
tion or through a diffusion of ideas. Factors such as reduced pace of 
spread after the technological ideas reached Norway as well as the 
continued use of western lithic traditions suggest that the technology 
spread through diffusion of knowledge or possibly through diffusion 
combined with a migration of people into the area (Sørensen et al. 
2013). 
 In northern Dalarna, the chronology of the eastern technology is 
not completely established. In eastern Norway, however, the technol-
ogy can be dated to the Middle Mesolithic, as seen in figure 10 (from 
Damlien in press 2014). Early dates of this technology, from within 
the research area in the inner part of central Scandinavia, comes from 
Knubba in Norway at around 8150–7720 cal. BC and from Orsand-
baden in Sweden at around 8572–8164 cal. BC (Sørensen et al. 
2013). Sites that contain the conical core pressure concept has been 
excavated in Sweden (Knutsson & Knutsson 2015; Wehlin 2015) but 
the radiocarbon samples have not been connected to the same context 
as the lithics in question and are therefore not valid for dating the 
technology in the area (Knutsson oral information). 
 

 
Figure 10. Dates and technological concepts for blade production in the 
Oslofjord and Rena River areas (table from Damlien in press 2014). 

In eastern Norway the tools and debitage from the sites consists of 
both a variety of local raw materials as well as imported ones, many 
of which show connections to central Sweden (Damlien in press 
2014). This is an important aspect for determining eastern Norway 
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and central western Sweden as being a part of the same cultural 
sphere during the Middle Mesolithic period. To summarize, we have 
radiocarbon dates starting from the same period of time, which indi-
cate simultaneous pioneer settlement after the ice age in the area, as 
well a distribution of transported raw materials over the area. Some 
Swedish finds suggest that the ‘post-Swiderian’ technology present in 
Norway at this time also exists in central Sweden (see fig. 11). This 
notion has been further tested in this thesis (see chapter 5). 
 These similarities in material culture together strengthen the theo-
ry of the study area as an area with contact between groups and/or 
people moving around in the area suggested by Damlien & Solheim 
(in press) and Knutsson & Knutsson (2012). 
 

 
Figure 11. Regular blade cores with facetted platforms from central Swedish 
sites: 1) Söderbärke, RAÄ 183; 2–6) The Lannerbro collection, Dalarna 
museum. Made from local raw materials ash tuff and jasper and non-local 
flint. Drawings by J. Boel Jepsen (from Sørensen et al. 2013). 

The ‘post-Swiderian’ technology is not the only technology contain-
ing pressure technique in the study area. There is a pressure technique 
connected to the Maglemosian techno-complex 3 common in south-
ern Scandinavia, which is also present in northern Dalarna. The Mag-
lemosian pressure technique is visually distinct from the ‘post-
Swiderian’ technology through its plain platforms without rejuvena-
tion or facets as depicted in figure 11 (Damlien in press 2014; Søren-
sen et al. 2013). However, the two conical core pressure techniques 
have been suggested to have a common, previously mentioned, east-
ern origin but separate patterns of spread into Scandinavia. The tech-
nology with facetted platform preparation is suggested to have spread 
through northern Fennoscandia and the Maglemosian technology with 
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plain platforms through Eastern Europe (Sørensen et al. 2013). A 
third type of technology, which is commonly connected to the Swe-
dish west coast and Norwegian east coast, has also been observed in 
Dalarna (Guinard 2014; Torfgård 2013). The exact circumstances of 
this Sandarna-technology have not been further investigated in the 
area. 
 

 
Figure 12. Examples of lithics relating to the Maglemosian technocomplex 3. 
1–2) Conical cores with plain platforms. 3) single fronted blade core pre-
form; 4) single fronted blade core; 5) prismatic blades; 6) triangular micro-
liths. All artefacts from Ulkestrup II. Drawings by L. Johansen (from Søren-
sen et al. 2013). 

The study area in central Sweden has been suggested to be a region 
where the first pioneers in the landscape had some form of connection 
to the eastern route of migration. In this area they might have met 
people that are connected to the south Scandinavian techno-complex 
moving along the melting Weichsel ice (Knutsson & Knutsson 2012). 

3.2.2 Raw material property studies 
Many studies have, with great results, investigated and mapped the 
properties of flint throughout Europe (see Damlien 2015; Eriksen 
2000; Högberg & Olausson 2007; Sørensen 2013; Tarriño et al. 
2014). Flint has been the most available and utilised lithic raw mate-
rial in prehistoric south-western Europe (Tarriño et al. 2014) and the 
scholarly focus on this raw material is therefore not without reason. 
Another common raw material in lithic studies is quartz, also because 
of its prominence in the landscape and its availability in many parts of 
Europe (Aubry et al. in press 2015; Callahan et al. 1992; Driscoll 
2011; Lindgren 2004; Knutsson 1988; Knutsson 1998; Tallavaara et 
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al. 2010). Few other raw materials have been investigated, with re-
gards to their properties and spread in the landscape, to the same de-
gree as flint and quartz. 
 Technological analyses are often performed through experiments 
conducted both in a lab, with the aim of removing the human influ-
ence and creating a controlled experimental environment (see Dibble 
and Whittaker 1981; Magnani et al. 2014; Pelcin 1997;), as well as by 
experienced knappers (Damlien 2015; Pelegrin 2012; Sørensen 2006). 
These studies have lead to classification systems that give clear direc-
tions on how flint or quartz fractures during different methods of 
knapping and what attributes can be observed on the lithics (see 
Knutsson & Lindgren 2004; Sørensen 2013). 
 In a recent article by Damlien (2015) some technological attributes 
in Sørensens (2013) flint classification system were tested in order to 
see if they are reliable for studies of prehistoric knapping techniques. 
This is done through statistical analysis of an experimental lithic da-
taset in order to study causal relationships between three knapping 
techniques (direct, indirect and pressure) and seven technology relat-
ed attributes namely; inner platform angle, blade regularity, lip for-
mation, bulb morphology, bulbar scar, conus formation and butt mor-
phology. The results show that the different traits overlap the different 
knapping techniques, which demonstrates that the classification sys-
tems often give a simplified understanding of the techniques and that 
techniques may not be easy to distinguish from each other (see fig. 
13). Damlien (2015) goes on to suggest that relationships between 
techniques and attributes should be viewed as gradual rather than 
punctiform. 
 

 
Figure 13. Descriptive statistics for the experimental blade collections in-
cluded in the analysis by Damlien (2015) (table from Damlien 2015). 
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Another interesting aspect from Damlien’s (2015) article is the small 
amount of non-flint material also included in the study. The lithic 
material consists of 94% flint but also 6% of ash tuff and the latter 
group showed differences in attribute morphology compared to the 
flint and was misclassified because of this (Damlien 2015). This 
shows the problematic aspects of using a classification system based 
on flint for analysis of other raw materials. 

3.2.3 Raw material composition and mobility 
Raw material studies have also been made on a larger landscape level, 
often as a way of studying the mobility and contacts of prehistoric 
people. Ethnographic and ethnoarchaeological data is often used as a 
base for these studies even though the observed ethnographic groups 
rarely use lithics as tools (Manninen & Knutsson 2013). 
 Andrefsky (1994) claims, “The availability of lithic raw materials 
may be the most important factor in the organization of technology.” 
In his study he analysed three prehistoric sites with different techno-
logical traits situated in landscapes with different degrees of raw ma-
terial availability in western North America. One of his study areas 
contains an abundance of knappable raw materials in which both in-
formal (produced with little effort; blanks and debitage) and formal 
(produced with more effort; flexible tools, rejuvenation ability, ad-
vanced preparation) lithics were produced. On the site in the area with 
fewer available raw materials, suited for knapping, he observed that 
few informal lithics had been produced and that a higher degree of 
formal tools instead was created. He argues that this was a way for 
the pre-historic people in the region to adapt to the different raw ma-
terial availabilities whereby the focus on formal tools in the area with 
low abundance illustrates raw material economising (Andrefsky 
1994). In my opinion this study is quite one sided, only studying raw 
material availability and the distribution three sites, without any re-
gards to other aspects that could play a part in the lithic organisation. 
As with many lithic studies, the people that we are determined to 
understand are excluded from the equation. 
 In a recent study by Manninen and Knutsson (2013) Andrefsky’s 
claim is discussed and challenged. By analysing the raw material 
compositions from five sites in northern Scandinavia Manninen and 
Knutsson (2013) studied the relationship between raw material avail-
ability and technological choices, as well as mobility and contacts in 
the region. The sites had provided similar radiocarbon dates and were 
situated in similar landscapes. The results indicated that an area with 
few high-quality raw materials in some cases could result in raw ma-
terial diversification, which means that other raw materials with lower 
workability become used, which can result in an alteration of the 
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technological concepts as well (Manninen & Knutsson 2013). These 
results can be interpreted as opposing Andrefsky’s (1994) results but 
in fact it shows an important point, that different societies and indi-
viduals react differently to similar conditions. 
 In an article by Zvelebil (2006) he discusses the social networks 
and mobility in the Baltic Sea area during the Mesolithic and Neolith-
ic based on the spread of lithic technologies and raw materials. He 
describes the area as consisting of a mosaic of hunting-fishing-
gathering communities, all using the natural variability of resources to 
create relationships of exchange in the area. The exchange included 
wares of unknown sorts as well as people for intermarriages. He goes 
on to say that the contacts and communications existed on a regional, 
interregional and long-distance levels and that these were dependent 
on rivers, lakes, coasts and sea as travel routes (Zvelebil 2006). Many 
other studies on mobility in the Fennoscandic area during the Meso-
lithic have supported the notion of hunter-gatherer groups as highly 
mobile and/or as participating in exchange with other groups (Damm 
2010; Damlien in press 2014; Hertell & Tallavaara 2011; Manninen 
& Knutsson 2013; Rankama & Kankaanpää 2008). 
 During the 70s and 80s there was a scholarly focus on humans in 
ecological zones and an interest in how hunter-gatherers used re-
sources in different ecological zones. The results of this research fo-
cus, from Norway (Mikkelsen 1978) and from Sweden (Larsson 
1983), resulted in perspectives of seasonal occupations by the Meso-
lithic people in this area. It was argued that coast and inland were 
occupied by the same groups of people during the different seasons 
(Larsson 1983:132–139; Mikkelsen 1978). Later on, this perspective 
has been criticized for not having archaeological materials to back 
these theories on (Damlien & Solheim in press). It is not until recently 
that excavations have provided enough archaeological material to be 
able to provide insight into these questions. When analysing the lithic 
material from coast and inland Norway it becomes clear that there are 
great differences, in raw material use and technology, between the 
zones, probably because of different groups of people inhabiting them 
(Damlien & Solheim in press). Assuming that northern Dalarna is a 
part of the same inland culture sphere, I argue that the same conclu-
sions can be drawn for the Swedish side as well. 
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4. The Orsa site, excavations and finds 

In this chapter I will present the information gathered during the two 
field seasons of excavation of the Orsa (RAÄ 537) site. I participated 
during both excavation seasons and have been responsible for the 
creation of databases, GIS-maps and photogrammetry. The infor-
mation in this chapter will be included in a future excavation rapport. 

4.1 The site 
The locale, Orsa 527, is situated in central western Sweden in the 
province Dalarna in Orsa parish, 2 km northeast of the village Skat-
tungbyn. The site was chosen for excavation after a series of trial 
excavations on ten sites in Dalarna (Knutsson 2015). The site is locat-
ed in a forested area on the northern riverbank of the Ore River run-
ning between the Orsa Lake in the west and the Skattungen Lake in 
the east (fig. 14). The soil is a common podzol found in coniferous 
forests. 
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Figure 14. Map of the Orsa area, circled areas represent the two excavation 
areas. Left one contains trenches 3 and 4, and right one trenches 1 and 2 
(from Knutsson 2015). 

4.2 The excavations 
The excavations were finances by the Swedish Foundation for Inter-
national Cooperation in Research and Higher Education (STINT) 
and organized by Kjel Knutsson, professor at Uppsala University, 
with participants from all over Europe, as a part of a multinational 
project organized by the Nordic Blade Technology Network (NBTN), 
that is investigating the pioneer settlements around Fennoscandia 
(Sørensen et al. 2013). 
 The site has been excavated in two seasons, during two weeks in 
August 2014 and two weeks in July–August 2015. During the first 
season the area was gridded and test pits, 25x25 cm wide and 60 cm 
deep, were dug in order to define the limits of the site. Trench 1 was 
then opened in the area most rich in finds. One of the test pits was 
extended in order to localize the end of this trench, to understand the 
stratigraphy of the locale as well as to help plan the excavations in the 
main trench (Knutsson 2015). This test pit proved to be particularly 
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rich in finds and was later repurposed as a base for trench 2. Since the 
initial plan for the test pit was to limit trench 1 it was dug as one sin-
gle context without layers, which resulted in the large uniform area 
visualized the distribution maps. The finds from the test pit were rec-
orded in their respective 25x25 squares, however, due to some issues 
regarding the documentation of a portion of the material, the finds 
from the different squares within the test pit are in this thesis treated 
as one test pit. 
 During the first season neither trench 1 nor 2 were dug completely. 
At the end of this season additional test pits were dug in the area 
around trench 1 and 2 as well as on a separate area ca. 150–200 m 
west of trenches 1 and 2. The decision to dig the latter test pits was 
based on the visual indication of an activity area in the form of a level 
plateau in an otherwise sloping area of forest. The test pits on this 
area provided some interesting lithic finds which resulted in further 
excavations on this plateau during the second season, in 2015. 
 On the plateau trenches 3 and 4 were opened up, excavated and 
finished during the two weeks in 2015. The excavations on this area 
were performed using the same preconditions as the rest of the exca-
vation. The excavation in trenches 1 and 2 proceeded and were com-
pletely dug at the end of the second season. 

4.2.1 Method of excavation 
The trenches on the Orsa site were excavated in artificial layers, 10 
cm deep, in a floating coordinate system with the first layer being dug 
horizontally. One exception to this can be found in trench 2, which 
was dug in 10 cm layers but without the initial horizontal layer. The 
X-coordinates were organized in a N-S direction and Y-coordinates in 
a W-E direction. Each quarter meter square was dug individually with 
one layer, of the trench, at a time. The height measurements were 
based on a temporary fixed height of 10 mas, which was later estab-
lished using online records to ca. 197–198 mas. Exact heights and 
GPS-points are still to be determined. 
 All the soil was water sieved in 4 mm-sieves. The lithics collected 
from each quarter-meter square were put in separate finds bags and 
later reorganized with regards to different raw material. The bones 
were collected in separate bags. The fire-cracked rocks found in each 
quarter-meter square were weighed and then discarded. All layers 
were photographed from all directions for 3D modelling. 
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4.3 The finds 
The different amounts of lithic find types in trenches 1 and 2 are visu-
alized in table 3 and the find types in trench 3 and 4 can be viewed in 
table 4. The high amounts of flake and flake fragments as well as 
blade and blade fragments indicate that blade production was the 
main purpose of production on this site (Knutsson 2015). The deb-
itage in the list is defined as production remains smaller than 5 mm. 
Table 3. Amount of find types in trench 1–2. 

Type: Amount: 
Flake fragment 1181 
Flake 857 
Debitage 548 
Blade frag. 232 
Blade 112 
Core frag. 97 
Scraper 28 
Fragment 19 
Core 12 
Hammer stone 7 
Arrow head 4 
Burin 3 
Axe 2 
Scraper frag. 1 
Grinding stone 1 
Microlith 1 
Total: 3105 
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Table 4. Amount of find types in trenches 3 and 4. 

Type: Amount: 
Flake fragment 565 
Debitage 330 
Flake 237 
Blade frag. 35 
Core frag. 26 
Blade 26 
Core 8 
Hammer stone 6 
Scraper 5 
Grinding stone 3 
Fragment 1 
Total: 1242 

 

4.3.1 Trenches and finds distributions 
In this section I will briefly present the finds distributions of the most 
common lithic finds. The distribution maps relating to this infor-
mation can be found in appendix 4. 

Trench 1 and 2 
Trench 1 and 2 are situated beside each other with Y505 as a dividing 
limit. Trench 1 is located west of the Y505-limit and trench 2 on the 
east side of it. The extended test pit in trench two is also located in the 
eastern part of the area (fig.16). 
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Figure 15. 3D-model of trench 1. Layer 70 cm below fix. View from NW. 

 
 

 
Figure 16. Overview of trench 1 and 2 with features. The yellow figure on 
the right is the extended test pit located in trench 2. 

The bulk of the material from trench 1 and 2 consists of flake and 
flake fragments. These were present throughout the trenches but 
formed two stronger concentrations; the first one in the area under-
neath the tree root in the central part of the trench 1. The other con-
centration was situated in the extended test pit in trench 2. It is not 
clear whether the latter concentration is a result of the combined area 
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of the test pit. The first concentration could be interpreted as a knap-
ping floor. 
 The complete blades were mainly distributed in the central parts of 
trench 1 with a concentration in the extended test pit as well as in the 
immediate vicinity of the flake concentration in trench 1. The blade 
fragments showed a similar pattern but with higher amounts in trench 
2. 
A high number of scrapers were found in the test pit in trench 2, a fact 
that was apparent during excavations and also observable on the dis-
tribution map. The cores and core fragments were evenly distributed 
in trench 1 and somewhat concentrated in the test pit in trench 2. 
There is a slight increase of core fragments close to the flake concen-
tration in trench 1. 
 There was a higher amount of debitage in the centre parts of 
trench 1 and a definite density underneath the tree root, in the same 
spot as the flake concentration. The debitage density, in combination 
with the higher amounts of blades and fragments, strengthens the 
theory of the flake concentration as remains from a knapping activity. 
 The distribution of the fire-cracked rocks was quite evenly scat-
tered over the east and central parts of trench 1 and 2 but also formed 
a half-rounded feature south of the tree root. 

Trench 3 and 4 
Trench 3 and 4 are situated 9 meters apart and but since they use the 
same coordinate system they are both included in these maps. Distri-
bution maps can be found in appendix 4. 
 

 
Figure 17. 3D-model of trench 3 before extension to the west. Layer 12.50. 
View from S. 
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Figure 18. 3D-model of trench 4 before extensions. Layer 12.00. View from 
S. 

 

 
Figure 19. Overview of trenches 3 (east side) and 4 (west side) with features. 

In trench 3 and 4 there are fewer finds that in trench 1 and 2, and a 
majority of these consists of flake and flake fragments. Flakes and 
flake fragments were found in both trenches but in larger amounts in 
trench 3, without any visual concentrations. 
 The blades and blade fragments were instead less prominent in 
trench 3 and more common in trench 4. In the southern part of trench 
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4 a clear concentration of both blades and fragments was determined 
during excavation and on the distribution maps. The porphyry blades 
chosen for the dynamical classification came from this concentration. 
 Cores and core fragments were evenly distributed in the trenches 
and the spread of debitage was uniform and without any clear concen-
trations. Very few scrapers were found. Six possible hammerstones 
were found, most of them located in the eastern part of trench 3. 
There were also a clear concentration of FCR in the northern part of 
trench 4 in the same area as feature 1 and 2. 

4.3.2 Features 
A few features were observed on the Orsa site and some of them have 
been touched upon already. There are four possible features located in 
trench 1; the concentration of fire-cracked rocks (FCR) next to the 
tree root, one possible hearth, one possible tree fall and another fea-
ture, called the red ochre feature. The exact positioning of the features 
is pictured in figure 16. The concentration of fire-cracked rocks is 
located in layer 60–70 cm below fix. There are some dark/sooty col-
ourings in the same area but it is not clear whether it comes from ac-
tual soot or disintegrated roots belonging to the tree stump. 
 The possible hearth was documented in 2014 and was situated in 
the NE part of the trench. It has the form of a rounded shape with fire-
cracked rocks and soot in it. 
 In the eastern part of the trench an area with a half-rounded feature 
was observed during excavations in 2014. It has discussed as a possi-
ble tree fall because of the pattern created by the dragging up of un-
derlying sand in lighter colours as well as large boulders through the 
upper layers. 
 The red ochre feature was found during the second field season in 
the deepest layers of trench 1. It was found under the previously men-
tioned concentration of FCR just south of the root. The red ochre 
feature consisted of an elongated red colouring of the sand, a small 
concentration of bones and some lithics. Bones from this concentra-
tion has been sent for radiocarbon dating. The feature went deeper 
into underlying layers than any other area of the trench, which could 
be a result of roots moving the soil, lithics and bones, into deeper 
untouched layers. 
 The features in trenches 3 and 4 are less distinct than in trenches 
1 and 2 (fig. 19). In trench 3 there is small concentration of charcoal, 
possibly a result of a decomposed root. In trench 4 there are two 
close-lying features in the northern part of the trench. Feature 1 con-
sisted of a reddish colouration and FCR and feature 2 was a bone 
concentration. 
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4.3.3 Raw materials 
In this chapter the raw materials and their distribution on the Orsa site 
will be presented. 
Table 5. Amount of raw materials in trench 1–2. 

Raw material: Amount: 
White ash tuff 952 
Unknown material 
"R17" 366 

Other porphyry 299 
Grey ash tuff 271 
DPT with pisoliths 196 
DPT without pisoliths 146 
Quartz 132 
Unknown other 130 
Tuffite 93 
Quartzite 54 
Purple-brown porphyry 51 
Flint 47 
Slate 35 
Dark DPT with pisoliths 34 
Layered brown 
porphyry 15 

Red quartzitic sandstone 14 
Älvdals porphyry 6 
Helleflinta 3 
Grönsten 2 
Jasper 1 

 
The most common raw material in trench 1 and 2 is the ash tuff (ta-
ble. 5, fig. 20), which is made up of white ash tuff and grey ash tuff. 
Ash tuff is a compact, flint-like, raw material made up of silicified 
tuff (Lannerbro 1976:24). It varies in colour from white to dark grey 
and it sometimes has a greenish tint. 
 Another prominent raw material found in trenches 1 and 2 is the 
unknown raw material R17, which has not been identified at this time. 
It has similar properties as fine-grained porphyry, has a light brown-
grey colouring and has inclusions of small grains of a darker rock. 
 The trenches also contain a variety of other porphyries and dala 
porphyry tuff with or without pisoliths. The DPT material varies in 
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coarseness and colour, ranging from grey to lighter brown. The piso-
liths are made up of compressed volcanic ash and are visible as circu-
lar or ellipsoid patterns (Lannerbro 1976:24). My interpretation of the 
two varieties of the DPT, with pisoliths and without pisoliths, is that 
they are likely to be the same raw material. However, since a geolo-
gist hasn’t investigated these materials they are treated as separate 
ones. In some cases the unknown R17 has a similar look to the DPT 
without pisoliths. These similarities have not been further investigated 
due to time restrictions. 
 Other raw materials (fig.22) are quartz, unknown raw materials 
(unidentified), tuffite (fig. 21), quartzite, purple-brown porphyry, 
flint, slate and dark DPT with pisoliths. 
 

 
Figure 20. Ash tuff and its colour variations. From the Orsa 527 site. 

 

 
Figure 21. Tuffite blades and blade fragments from the Orsa 527 site. 
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Figure 22. A selection of other raw materials from the Orsa 527 site. 1) 
älvdals porphyry, 2) flint, 3) brown porphyry and banded porphyry, 4) jas-
per or/and red quartzitic siltstone, 5) quartz, 6) rock crystal. 
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Table 6. Amount of raw materials in trenches 3 and 4. 

Raw materials: Amount: 
DPT with pisoliths 410 
Other porphyry 297 
DPT without pisoliths 124 
Quartz 85 
Other unknown raw ma-
terial 85 

Unknown raw material 
"R17" 59 

Helleflinta 43 
Layered brown porphyry 28 
Quartzite 25 
Dark DPT with pisoliths 19 
Jasper/quartzitic siltstone 13 
Flint 8 
Purple-brown porphyry 7 
Red quartzitic sandstone 7 
Tuffite 6 
Älvdals porphyry 5 
Grey ash tuff 3 
White ash tuff 2 
Slate 1 

 
The most common raw material in trenches 3 and 4 is the dala 
porphyry tuff with pisoliths (fig. 23), followed by a variety of porphy-
ries and the DPT without pisoliths. All raw materials from these 
trenches are listed in table 6. An interesting observation is that the 
most prominent raw material in trench 1–2, the ash tuff, is almost 
absent in trench 3 and 4. These trenches also contain a raw material 
that is not very prominent in trench 1–2, namely Helleflinta. 
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Figure 23. Dala porphyry tuff (DPT) with pisoliths (seen as oval patterns) 
from the Orsa 527 site. 

Raw material distributions the trench 1 and 2 
The total distribution of ash tuff (both white and grey) creates a clear 
concentration under the tree root in trench 1. It was material from this 
concentration that was originally intended for the refitting analysis. 
The study of this concentration in the different layers is especially 
interesting. The white ash tuff is situated mostly in layers 2 and 3 
while the grey ash tuff is situated in deeper layers, mainly in layer 4–
5 (fig. 24). During excavations and during recording of the finds there 
was some uncertainty about whether the different colours of ash tuff 
should represent different raw materials or not. This layering indi-
cates that the white and grey ash tuff is the same raw material but 
more or less affected by oxygen and/or other weathering factors. This 
result was further supported during the refitting analysis (see chapter 
5.1). 
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Figure 24. Distribution of ash tuff in the different layers of trench 1 and 2. 
White ash tuff is seen on the left and grey ash tuff is on the right. 

Another pattern observed in trench 1 and 2 relates to the tuffite. The 
tuffite is most prominent in deeper layers of trench 2. It appears most-
ly in layer 4 and 5 (fig. 22). The tuffite also varies in colour, in differ-
ent grey shades, like the ash tuff. 
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 The rest of the raw mate-
rials; the porphyries, Dala 
porphyry tuff and quartz are 
distributed throughout the 
trenches but tend to be rough-
ly organized into two larger 
concentrations in trench 1 and 
usually to some degree in 
trench 2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  

Figure 25. Tuffite distribution in trench 2. 
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Raw material distribution trench 3 and 4 
The raw material distribution in trench 3 and 4 provide less clear con-
centrations. This is perhaps to the fact that the trenches are much 
smaller than trench 1–2. 
 The Dala porphyry tuff is present, to a large degree with pisoliths 
but also without pisoliths. It is well distributed all over trench 3 and in 
the western parts of trench 4. The Quartz is very evenly spread over 
both trenches without any concentrations. The porphyry is present all 
over both trenches but show higher densities in the eastern parts of 
trench 3. There are no clear distinctions between raw materials in the 
different layers. 

4.3.4 Technology 
The technologies on the site will be further analysed through a dy-
namical classification of blade groups from the site, in chapter 5.2. 
Besides the blade groups there are other finds that give understanding 
about the different technological traits present on the Orsa site. 

Cores 
In the lithic material from Orsa there are several types of cores. Dur-
ing the first year of excavation two cores created through bipolar 
technique, possibly with the use of an anvil, were found. These were 
made of flint and ash tuff. During the same year a semi-conical core 
with plain platform was found as well as two semi-conical cores with 
facetted platforms. In addition to this a bullet shaped core with facet-
ted platform in flint was found (see cover of this work). A platform 
preparation flake made of the same raw material, just slightly bigger 
in diameter, accompanied the bullet-shaped core and most probably 
originates from it. The core is has a shape and platform preparation 
that is typical to the ‘post-Swiderian’ conical core pressure concept 
from Russia. 
 During excavations in 2015 two cores were found in trench 1–2, 
one very small semi-conical/conical core with a facetted platform and 
another core made from a banded raw material that is knapped all 
around. However, most attempts have ended with hinged brakes or 
breakage. The platform also shows signs of faceting. It is possible that 
this core was an attempt to use a new raw material or perhaps the 
result of a novice knapper. 
 Three conical/semi-conical cores with plain platforms, one semi-
conical core with facetted platform and one handle core was found in 
trenches 3–4. 
 The conical and sub-conical facetted cores and platform prepara-
tion flakes indicate a ‘post-Swiderian’ technological presence. The 
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conical cores with plain platforms and less regular blades that are 
commonly connected to the Maglemosian technocomplex 3 are also 
present. One handle core, commonly connected to late Mesolithic 
technologies was also found in trench 4.  

4.3.5 Special finds 
The excavations after both seasons had 
yielded four arrowheads and two axes. The 
arrowheads are made of slate (fig. 23). The-
se arrowheads are typical to the Neolithic 
(Lundberg 1997:161; Taffinder 1998; 
Knutsson 2015), which indicate a long con-
tinuity on the site. 
 The two axes found (fig. 27) need to be 
further analysed in order to discuss time 
periods or origin. However, there are some 
similarities between one of the Orsa axes 
and Middle Mesolithic axes in eastern Nor-
way (Solheim & Damlien 2013), which 
could be another indication of contacts be-
tween these areas. 

4.3.6 Bones 
An osteological analysis has been made on 
the bones from the first season of excava-
tion. Therese Ekholm, PHD at Uppsala Uni-
versity, performed the analysis. The animal 
bones come from beaver, small mammal and 
large herbivore (Ekholm oral information). 
The upcoming analysis of the second sea-
sons bone material will shed more light on 
the understanding of food resources and 
hunting habits in the area. 
 Other Mesolithic sites in the area, namely 
Orsandbaden and Limsjön, have also been 
analysed by Ekholm and contain bones from 
large mammal and fish (Orsand) and moose, 
reindeer, small predator, hare and a lot of 
fish (Limsjön) (Torfgård 2013). 
  

Figure 26. Slate arrowheads from the 
Orsa 527 site. 

Figure 27. Axes found on the Orsa 527 
site. The one on the right show similar-
ities to Middle Mesolithic axes in east-
ern Norway (Solheim & Damlien 
2013). 
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4.3.7 Dating the site 
The site’s chronology is difficult to assess because of some contra-
dicting factors. When looking at the typology of the lithics, it is clear 
that many of the finds from trenches 1 and 2 indicate an occupation 
time during the Middle Mesolithic (Knutsson 2015). Four slate ar-
rowheads and two axes instead indicate a longer continuity on the 
site, towards the Neolithic. The C14-dates from trench 1 and 2 are 
also indicating a Neolithic occupation time (Knutsson 2015, fig. 28). 
 The bones from the test pits on the plateau area that later became 
trench 3 and 4, however, resulted in earlier dates, one from the middle 
Mesolithic (trench 3) and one from late Mesolithic (trench 4) 
(Knutsson 2015, fig. 29). This variety of dates indicates that the Orsa 
site has a long continuity of activity, which is not uncommon for sites 
in the area. 
 

 
Figure 28. C14-dates from trench 1 and 2 (Late Neolithic and Middle Neo-
lithic). 

 

 
Figure 29. C14-dates from trench 3 and 4 (Late Mesolithic and Middle Mes-
olithic).  
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5. The analyses 

In this chapter the technological traits and lithic raw materials from 
the Orsa site are analysed in order to gain an understanding of the 
local expression of the technology as well as the raw material usage 
during the pioneer settlement phase in the area. Furthermore the raw 
material distribution is compared with other sites in northern Dalarna 
and Hedmark as a way of getting an insight into mobility and contacts 
of the people in the area during this time. 
 The analysis of the different raw materials are preformed separate-
ly but are meant to supplement each other so that the site and its con-
nections to other areas can be understood in the best way possible 
with the archaeological materials that exists. The refitting analysis 
provided information about the raw material properties and some 
taphonomic aspects of the materials from the site. The dynamical 
classification of the blade groups acted as a base for understanding 
the technological strategies used. Analysis of the experimentally 
knapped blades, produced from local raw materials from Dalarna, 
gave further understanding of how the analysed technological traits 
should be interpreted when applied to the non-flint lithics from the 
Orsa site. With this knowledge of the lithic technology and raw mate-
rial usage on a local scale, comparisons with other sites in the study 
area were applied in order to see potential movements and contacts in 
the area. All the results from these analyses were finally linked to-
gether in order to answer the research questions in chapter 6. 

5.1 The refitting analysis 
Since the material was not suited for extensive refitting analysis, the 
conclusions from this analysis are limited. Nevertheless it yielded 
useful results, which are presented in this chapter. 
 The total amount of refits is shown in table 6. Several of the reat-
tached pieces should not be referred to as refitted but rather as con-
joined pieces of lithics that have broken due to frost weathering or 
other weathering forces. Only six refits are included in a refitted se-
quence of flakes (table 7). Refitting groups R14 and R15 were ex-
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cluded from the original analysis later on since they were reclassified 
as flint. 
 
 
Table 7. All refits with refitting groups, finds numbers and types of breaks. 

 

The refitting analysis was useful for understanding the colour varia-
tion of the ash tuff and tuffite. During recording of the lithics it be-
came clear that the ash tuff and tuffite had colour variations, both 
ranging from white to dark grey. These different nuances were origi-
nally handled as separate variants of the raw material (ash tuff and 
tuffite respectively) and were therefore organized in separate raw 
material categories. 
 It was during the mapping of the artefacts in ArcGIS that it be-
came clear that the white ash tuff were situated in the upper layers of 
the stratigraphy and the darker ash tuff in deeper layers (chapter 
4.3.3), which suggested that the colour variation was a result of 
weathering or effects of soil properties. 
 Furthermore, the refitting analysis confirmed that the different 
nuances of the ash tuff and tuffite were not separate raw materials. 

Ash tuff refitting 
groups: 
(finds numbers)  

Type of 
break(s): 

Tuffite refitting 
groups: 
(finds numbers) 

Type of 
break: 

R1: 1028-1030-323  
R2: 273-274-275  
R3: 546-547-548  
R4: 75-1758  
R5: 922-1099  
R6: 209-210, 96  
R7: 316-1568 
R8: 574-576-581-1163  
 
 
R9: 325-322  
 
R10: 684-2046b  
R11: 649-2046e  
R12: 468-469 
R13: 42-1586 
R16: 2046f-2046g  
R17: 2134a-2592a  
R18: 213-2243b  
R19: 1057-2220a 

Natural  
Natural 
Natural 
Conjoined 
Sequence 
Conjoined 
Conjoined 
Natural, 
conjoined, 
sequence 
Conjoined, 
natural 
Sequence 
Sequence 
Conjoined 
Sequence 
Natural 
Conjoined 
Sequence 
Conjoined 

R20: 183-184-185 
R21: 1331-2255a 
R22: 693-2466c 
R23: 444-2079a 
R24: 695-2466c 
R25: 640-632  

Conjoined 
Conjoined 
Undefined 
Conjoined 
Undefined 
Conjoined 
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This could be established through the refitting of two blade fragments 
of tuffite (Refitting group R21) with different colours. Later on, two 
flake fragments of ash tuff with different colourings were also refitted 
(refitting group R17) in the same way (both in fig. 30). Due to these 
refits it can be concluded that the colour nuances are not an indication 
of separate raw materials or even varieties of the same raw materials 
but a result of taphonomic effects, possibly oxidation. 
 

 
Figure 30. Refitting groups R17 and R21 indicate that the colour variations 
can be explained as a result of taphonomic effects. 

5.2 The dynamical classification 
Since the refitting analyses showed limited explanatory possibilities it 
was decided to instead focus on a few blade groups from the site as a 
way of approaching the technological traditions by their traits. The 
analysis included three blade groups of different raw materials from 
the Orsa site (ash tuff, tuffite and porphyry) and one additional blade 
group from the Orsandbaden site (made of dala porphyry tuff). The 
blade groups were analysed according the dynamical classification 
system defined by Sørensen (2013) (appendix 1). 
 Each attribute or trait varies in different attribute morphologies, 
defined by Sørensen (2013) and statistically evaluated by Damlien 
(2015). The analysis is structured as follows: observed traits will first 
be described individually before the separate blade groups will be 
interpreted. 
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5.2.1 Observation of blade traits 

 
Figure 31. Percentages of different dorsal blade faces in the blade groups 
included in the dynamical classification. The values in the stacks refer to 
number of blades with this trait. 

Figure 31 visualizes the proportions of different dorsal blade face 
varieties present in the four blade groups included in this study. The 
raw material groups contain almost similar ratios of the different at-
tribute morphologies. The four groups all consist of blades with two 
dorsal or three dorsal (prismatic) faces but only the tuffite group 
includes one blade with a multi dorsal face. These types of blades are 
usually connected to a late stage of production (Sørensen 2013). Each 
blade group contains between 8 and 11 blades with two dorsal faces 
in addition to 4–6 blades with prismatic attribute morphology. 
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Figure 32. Percentages of different blade terminations in the blade groups 
included in the dynamical classification. The values in the stacks refer to 
number of blades with this trait. 

The blade terminations provide insight into the regularity and suc-
cessful execution of the blade production sequence and also help to 
determine what type of core the blades were produced from. The 
blade terminations of the blades in the four raw material groups (fig. 
32) are difficult to interpret due to the large percentage of broken 
blades, especially in the tuffite (11/15 blades) and dala porphyry tuff 
(DPT; 7/15) groups. A large part of the porphyry blade group has 
ideal terminations, which indicate a regular production sequence. The 
ash tuff group contain all attribute morphologies. 
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Figure 33. Percentages of different blade curvatures in the blade groups 
included in the dynamical classification. The values in the stacks refer to 
number of blades with this trait. 

The four blade groups are varied in their blade curvature morpholo-
gies (fig. 33). Tuffite and DPT are the two raw material groups that 
contain most straight blades with 11 and 13 straight blades, respec-
tively. The ash tuff group is dominated by blades with even curvature 
(9/15) and the porphyry blade group contain mostly blades with distal 
curvature (9/15). 
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Figure 34. Percentages of different regularities in the blade groups included 
in the dynamical classification. The values in the stacks refer to number of 
blades with this trait. 

Most of the blades in the blade groups were determined as regular 
(fig. 34). Only the ash tuff group contains any larger amounts of ir-
regular blades (8/15). Only one extremely regular blade was ob-
served in the total assemblage and it belongs to the tuffite blade 
group. It is worth noting however, that during the dynamical classifi-
cation of the tuffite it became obvious that the blades showed a higher 
degree of regularity than the other blades included in the analysis. 
However, the tuffite blades were not regular enough to be classified 
as extremely regular. 
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Figure 35. Percentages of the amounts of ventral ripples in the blade groups 
included in the dynamical classification. The values in the stacks refer to 
number of blades with this trait. 

The amount of ventral ripples on the blades is shown in figure 35. A 
large part of the blade material was classified as having smooth ven-
tral faces, without any ripples. The ash tuff group contains the highest 
amount of blades with ventral ripples (7/15) as well as one blade with 
pronounced ventral ripples. 
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Figure 36. Percentages of the different bulb morphologies in the blade 
groups included in the dynamical classification. The values in the stacks 
refer to number of blades with this trait. 

Figure 36 shows the variety of bulb morphology in the blade groups. 
The individual blade groups are more or less varied but some patterns 
can be identified. Bulbs are present in all blade groups and to the 
same amount. Bulb-lip combinations are most prominent in the tuffite 
group (9/15) but the ash tuff group also contains a high amount 
(6/15). Lip formation is more prominent in the porphyry and DTP 
blade groups. The porphyry and DPT also contain slightly higher 
amounts of blades without bulb or lip (3 and 4 blades) when com-
pared to the more fine-grained and glassy ash tuff and tuffite. 
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Figure 37. Percentages of bulbar scars in the blade groups included in the 
dynamical classification. The values in the stacks refer to number of blades 
with this trait. 

The percentages of bulbar scarring are similar in all raw material 
groups (fig. 37) and vary between 4 and 6 blades. 
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Figure 38. Percentages of conus formation in the blade groups included in 
the dynamical classification. The values in the stacks refer to number of 
blades with this trait. 

The frequency of conus formations (fig. 38) also shows very similar 
patterns for all the blade groups. Almost all blades in this study lack 
any form of conus formation. Only the ash tuff contains two blades 
that differ from this pattern, one blade with a ring crack on the butt 
and one blade that cannot be classified. 
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Figure 39. Percentages of the different butt morphologies in the blade 
groups included in the dynamical classification. The values in the stacks 
refer to number of blades with this trait. 

A large amount of the material is made up by blades with large and 
thick butts and the DPT groups almost solely contain them (13/15) 
(fig. 39). The porphyry group differs through its larger amount of 
large oval butts and thin oval butts. 
 It is worth noting that the visual differences between the large and 
thick butts and the large oval butts are quite small, at least on the 
blades included in this analysis. Large thick butts are generally a re-
sult of direct percussion of stone hammers while the large oval butts 
are typical on blades created through punch techniques (Sørensen 
2013). A bigger punch tool will also create larger butts on the blades 
(Ibid.), which complicates the classification of knapping method on 
these blades even more. Since all the blades are quite small in size 
and mostly regular I would conclude that the large and thick butts are 
a result of punch technique rather than direct percussion with stone 
hammers. 
 Large oval, thin oval and small thick butts are all typical to punch 
techniques and make up 33% of the ash tuff blades, 27% of the tuffite 
blades and 47% of the porphyry blades, respectively. The ash tuff, 
tuffite and DPT groups also contain some amount of small or puncti-
form butts that are typical for pressure technique. 
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Figure 40. Percentages of the different butt preparations in the blade groups 
included in the dynamical classification. The values in the stacks refer to 
number of blades with this trait. 

The butt preparations in the blade groups are visualized in figure 40. 
All groups contain at least 11 blades with plain butts, even the DPT 
blades that probably come from a facetted core (Knutsson & 
Knutsson 2015). One observation is that a majority of blades in each 
blade group have plain butts but all groups also contain some amount 
of blades with facetted platforms as well. 
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Figure 41. Percentages of the different blade preparations in the blade 
groups included in the dynamical classification. The values in the stacks 
refer to number of blades with this trait. 

The blade preparations of the blades in each group can be seen in 
figure 41. The ash tuff is prepared either with dorsal trimming (10/15) 
or without preparation (5/10). More variety can be seen in the tuffite 
blade group where dorsal trimming, trimming and abrasion, dorsal 
abrasion and abrasion and grinding all are present, though to a large 
degree as single specimens. The most prominent trait morphology in 
the tuffite group is the unprepared platform (10/15). 
 The preparations in the porphyry group are also varying. It con-
tains a larger amount of blades with dorsal abrasion compared to the 
other groups (6/15). The group also contains blades with dorsal trim-
ming, trimming and abrasion and a few blades with no preparation at 
all (3/15). The DPT group has the largest amount of unprepared 
blades (12/15). The remaining three blades of the group show simple 
dorsal trimming. 
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Figure 42. Percentages of the different outer/front blade angles in the blade 
groups included in the dynamical classification. The values in the stacks 
refer to number of blades with this trait. 

There is a lot of variation of front angles between the blade groups as 
well as within the blade groups (fig. 42). The ash tuff has the highest 
percentages of blades with front angles larger than 90° (5/15). 
 The blade angles are generally small, which can be partly accredit-
ed to the fact that the angles were mistakenly measured between plat-
form and medial part of the blade instead of between platform and 
proximal part of the blade. This results in a smaller front angle meas-
urement (Knutsson oral information). The blades should therefore be 
interpreted as having slightly larger front angles when discussed in 
relation to production method and technique. 

5.2.2 Discussion of the lithic technology in the blade 
groups 

Ash tuff 
The analysis of the ash tuff blades has shown a lot of variation within 
the separate traits, which gives a very unclear idea of how the blades 
were produced. The dorsal blade faces indicate that the blades belong 
to later stages of a blade production sequence. The blade terminations 
in the group are varied, indicating that the production of these blades 
was irregular or that the blades were produced through different 
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knapping techniques (Sørensen 2013). The amount of blades with 
even curvature (9/15) indicate that the core, from which they are 
knapped, was conical/semi-conical and not fixed during production. 
The straight blades (6/15) could indicate that the original core was 
cylindrical or prismatic or that the core was conical/semi-conical and 
stable during knapping. The reason for these two curve morphologies 
present in the group could be that the blades were produced from 
separate cores that were shaped differently (conical and cylindrical). 
It might also be a result of a more or less stable conical/semi-conical 
core during knapping or due to different stages of production. 
 The regularity of the blades in this group also varies with 7/15 
regular blades and 8/15 irregular blades. Irregular blades are inter-
preted as a result of direct percussion and regular blades as a result of 
indirect or pressure techniques (Sørensen 2013) but it has also been 
shown that regular blades also can be produced through direct percus-
sion (Damlien 2015). This variation could be a result of different 
knapping techniques being used for creating these blades or a sign of 
an irregular production sequence. 
 The variation in this blade group continues to be prominent during 
the classification of ventral ripple morphology. The blade group in-
cludes smooth blades (7/15), blades with visible ventral ripples (7/15) 
and one blade with pronounced ventral ripples. This variation could 
be due to different methods of production but could also be a result of 
the core not being stable during knapping (Sørensen 2013). 
 There is also a lot of variation in the types of bulb and lip mor-
phologies existing in the blades in this group. This variation could be 
the result of different percussion tools being used, ranging from hard 
hammer (creating more pronounced bulbs) to soft/elastic tools, such 
as organic hammers (creating more pronounced lips), with indirect 
techniques resulting in combinations of these traits (Sørensen 2013). 
 The amount of bulbar scars in the ash tuff group is similar to the 
other groups in this analysis. Low amounts of bulbar scars in a lithic 
assembly were originally thought to represent blades produced by 
pressure techniques (Sørensen 2013) but in Damlien’s (2015) analysis 
this relationship was not visible. In fact, the blades produced through 
pressure techniques had bulbar scarring in over 50% of the cases 
compared to the blades made by a medium hard percussion hammer, 
which only had scarring in 12,5% of the cases (Ibid.). 
 The ash tuff group included one blade with a ring crack. This low 
amount suggests that indirect or pressure technique was used in de-
tachment of this blade especially since glassy materials, such as flint 
or ash tuff, are more easily prone to show conus formations (Damlien 
2015; Sørensen 2013). 
 The butt morphologies among the ash tuff are varied but the ma-
jority of the material consists of blades with either large thick butts 



74 
 

(7/15) or large oval butts (5/15). The remaining three blades have 
either a small butt or a broken butt. The larger butts that are dominat-
ing the material could be interpreted as results from direct percussion 
of hard hammers or from punch techniques (Sørensen 2013). Damlien 
(2015) on the other hand suggests that butt morphology should be 
seen as results of other factors than technique. As previously men-
tioned, there are also strong similarities between the large thick butts 
and large oval butts in these blade groups, which makes interpreta-
tions more difficult. 
 The butt preparations in this group are mostly plain (11/15) but 
two blades show signs of faceting. The front preparations are general-
ly simple with either dorsal trimming (10/15) or unprepared blades 
(5/15). 
 The front/outer blade angles on the blades in this group vary a lot, 
from below 71° to over 90°, with a majority of the blades having an-
gles ranging from 83–96°. Angles higher than 90° indicate very late 
stages of production and angles smaller than 90° are typical to direct 
soft stone and organic hammers (Sørensen 2013). These angles fur-
ther support the previous assumptions that this raw material group 
contains blades knapped with a variety of techniques and percussion 
tools and possibly in several production stages. 

Tuffite 
The tuffite blade group contains 8 blades with two-facetted faces, 6 
with prismatic faces and 1 with a multi dorsal face. All of these faces 
are typical to late stages of blade production. 
 The group contains a very large amount of broken blades (11/15), 
which makes the analysis of blade termination difficult. Many of the 
blades are broken into several pieces even though they are generally 
quite big compared to the other raw material groups (appendix 2.). 
Whether they are deliberately broken or not is not investigated. The 4 
blades that are not broken have an ideal termination, which indicates 
a regular production of these blades. 
 A large majority of the blades (11/15) are straight, which could be 
a result of blade detachment from a cylindrical or prismatic core. An-
other possibility is that the blades were knapped from a conical/semi-
conical core that was thoroughly fixed during production (Sørensen 
2013). One of the tuffite blades has an even curvature and three 
blades are undefinable due to the high number of breaks. 
  The tuffite group is dominated by regular blades (14/15) and also 
include one blade that is extremely regular. As previously mentioned, 
the tuffite blades generally have more regular lateral edges and dorsal 
ridges. However, they are not regular enough to be called extremely 
regular. This high regularity still indicates that indirect and pressure 
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techniques were used in the production of these blades (Sørensen 
2013). 
 The ventral faces are mostly smooth (12/15) but some blades with 
ripples exist (3/15). This can be interpreted as a sign that most blades 
were detached through punch or pressure technique, from a sta-
ble/fixed core (Sørensen 2013). 
 The tuffite group consists mostly of blades with less pronounced 
bulb and lip combination (9/15) and three blades with lip formation, 
which indicate that a soft/elastic stone hammer was used for knapping 
(Damlien 2015: Sørensen 2013). Three other blades with bulb for-
mation are included in the group and are typical to hard percussion 
hammers (Sørensen 2013) but this trait showed a high variation in the 
statistical analyses performed by Damlien (2015). 
 The bulbar scarring is not very prominent in this group; only 5/15 
blades have bulbar scars. The lack of bulbar scarring does not con-
tribute to the understanding of the knapping technique in any signifi-
cant way since scarring appears with all knapping techniques. 
 No conus formations are visible in the tuffite blade group. This 
suggests that no hard direct forces were used in the detachment of 
these blades (Damlien 2015; Sørensen 2013). 
 The largest part of the tuffite material has a large and thick butt 
(7/15). This, together with the large oval butts (2/15) makes up the 
blades that could be interpreted as being knapped using either direct 
percussion or indirect technique (Sørensen 2013). The other tuffite 
blades have small thick butts (1/15), small butts (4/15) and puncti-
form butts (1/15), which all could be accredited to pressure or punch 
technique. This supports the other traits morphologies that indicate 
pressure technique or punch. However, since butt morphology is less 
reliable in determining the technique (Damlien 2015) these interpreta-
tions will be handled as such. 
 The tuffite blades are mostly plain (11/15) but four blades with 
two-facetted faces exist. Most of the blades are unprepared (10/15) 
but the rest of them show some variation in their forms of prepara-
tions. 
 Most of the tuffite blades (86%) have angles between 78° and 82°, 
which are typical to direct soft stone and organic hammers (Damlien 
2015; Sørensen 2013). Taking into consideration the generally small 
angles, produced by the different mode of measurement, the front 
angles could be interpreted as laying closer to 90°, indicating pressure 
technique. 
 The tuffite blades are straight, very regular and have smooth ven-
tral faces. This all indicates that they were produced by pressure tech-
nique. This is also supported by the lack of bulbar scars and conus 
formations as well as the presence of smaller butts in this group. The 
larger percentage of bulb and lip combinations as well as the small 
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outer angles contradict the pressure blade technique and indicate the 
use of a soft hammer instead. However, because the bulb morphology 
has been determined as having a less likely association to technology 
and method (Damlien 2015), the blades are most likely produced by 
pressure. 

Porphyry 
The porphyry blades show similar percentages regarding dorsal mor-
phology, as the other blade groups. They contain only blades with 
two-dorsal faces (11/15) and prismatic faces (4/15), which indicates 
that the blade belong to the later stages of the production sequence 
(Sørensen 2013). 
 The terminations of these blades are mostly ideal (10/15), which 
indicate that they are, the result of a regular production (Sørensen 
2013). The rest of the terminations are either feathered (3/15) or bro-
ken (2/15). 
 The porphyry blades differentiate from the other groups when it 
comes to the blade curvature. The group contains nine blades that 
have distal curvature. Distal curvature is typical to both direct and 
indirect techniques (Sørensen 2013). The rest of the blades are 
straight (4/15) or evenly curved (2/15). 
 All the porphyry blades are regular and a majority of these (13/15) 
have smooth ventral faces, indicating punch or pressure technique 
(Sørensen 2013). 
 The bulb morphologies of the porphyry blades are quite varied. 
There is a slightly higher amount of lip formation (6/15), which could 
be a result of direct soft or elastic percussion (Sørensen 2013). The 
variety of this trait in the group could be a result of natural variation 
of attributes that normally follow all knapping sequences (Damlien 
2015) or it could be an indication that the production process is not 
regular. 
 The porphyry blades show very little bulbar scarring (4/15) and no 
presence of conus formation, which indicate a softer knapping meth-
od, such as pressure or soft punch technique (Sørensen 2013). 
 The butt morphology traits that are present in the blade group 
mostly involve large thick butts (8/15). There is also one blade with a 
large oval butt, two blades with thin oval butts and four blades with 
small thick butts. The large thick butts could be the result of direct 
percussion and the other attribute morphologies indicate a punch tool 
(Sørensen 2013). 
 Plain butts dominate the blade group (13/15) just as in the other 
blade groups. When it comes to the blade preparation however, there 
are some visible differences. The porphyry blades are generally more 
prepared than the other groups. A large part of the blades (6/15) show 
signs of dorsal abrasion, a trait that is not present in the other blade 
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groups. Other attribute morphologies present in this group are dorsal 
trimming and abrasion (1/15), dorsal trimming (5/15) and unprepared 
blades (3/5). 
 The angles of the blades in this blade group are all smaller than 
90°, indicating a direct technique with soft and organic hammers were 
used (Damlien 2015; Sørensen 2013). Most of the blades have angles 
between 72° and 82°. The very small angles could be an indication of 
bipolar techniques (Sørensen 2013). With the generally low nature of 
front angles in this material the technique might be able to be inter-
preted as punch or pressure technique. 
 The porphyry blades differentiate from the other blades through 
their distal curvature and varieties of blade preparation. The distal 
curvature is typically an indication of either indirect or direct percus-
sion. However, the blades are small and butt morphologies and the 
regularity of the blades indicate that a punch was used. The lack of 
ventral ripples, bulbar scarring and conus formation support a softer 
way of blade detachment, such as pressure technique. These varia-
tions could be the result of several knapping techniques being used. 
There is also a possibility that the variations are a result of the overlap 
of trait variants that occur between knapping techniques as defined by 
Damlien (2015). Traits associated with indirect percussion also exist 
in direct soft techniques as well as pressure techniques due to this 
overlap (Ibid.). 
 The higher amount of blade preparation, size, curvature and the 
indications of a regular production sequence of the blades indicate 
that the blades come from a handle core. Handle core technology are 
typical to the Late Mesolithic in the area and one of these core was 
found in the same trench as the blade concentration, from which these 
blades came from. The radiocarbon dates from the trench also places 
the context in Late Mesolithic. 

Dala porphyry tuff (DPT) 
All the blades in the DPT group have either two-facetted dorsal faces 
(10/15) or prismatic faces (5/15), which both indicate that the blades 
were produced during late stages of blade production. 
 The blade termination varies within this group. It contains four 
ideal, three feathered and one undefinable termination. Many of the 
blades are also broken (7/15) which further complicates the assess-
ment of the core shape that they originate from. 
 A large majority of the blades are straight (13/15), which indicates 
a controlled production from a stable conical/semi-conical core or a 
production from a cylindrical or prismatic core (Sørensen 2013). The 
two other blades have an even curvature. 
 Regular blades dominate the DPT group (14/15), which could be a 
result of indirect technique or pressure technique. The large amount 
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of smooth ventral blade faces (14/15) concur with the idea of a softer 
method of knapping. 
 The most common bulb/lip morphology in the group is lip for-
mation (7/15). This could be an indication of the use of direct percus-
sion with a soft hammer (Sørensen 2013). There are also bulbs pre-
sent (3/15), bulb and lip combinations (2/15) and neither lip nor bulb 
(3/15), which complicate the final interpretation. 
 The DPT blade group does not contain conus formation and only 
shows low levels of bulbar scarring (5/10). The blades can therefore 
be interpreted as being produced through soft knapping techniques, 
like indirect percussion or pressure (Sørensen 2013). 
 The butt morphology of this group includes large amounts of large 
thick butts (13/15) and few small butts (2/15). 
 The blade group is dominated by plain platforms (11/15) but some 
facetted and undefinable blades are present as well. The blades them-
selves are mostly unprepared (12/15) or with a light dorsal trimming 
(3/15). 
 The front angles on these blades are generally small. 80% have 
angles smaller than 90° and most of them lie in the interval 78–82°, 
which indicates direct percussion techniques. As with the other blade 
groups should these angles be viewed as possibly larger than what is 
visualised in the chart and possibly interpreted as produced by indi-
rect or pressure techniques. 
 The DPT blades are generally straight, regular, with smooth ven-
tral faces, few bulbar scars and no conus formation. All those aspects 
speak for pressure technique or indirect technique for blade detach-
ment. The presence of lips, large thick butts and the small front angles 
make direct percussion more likely, possibly with a soft hammer. 
Since the blades in this group have been interpreted as belonging to 
the same production sequence and therefore should be produced in a 
similar manner, I reckon that these differing formation of attributes 
are a result of the same overlap of trait morphologies connected to 
different methods of knapping defined by Damlien (2015). 

5.3 The study of local raw materials through 
experimental knapping 
In order to thoroughly understand the technologies used on the Orsa 
site the results from the dynamical classification in chapter 5.2 is 
complemented by an analysis of the local raw materials, used for cre-
ating these blades. An experimentally knapped lithic material from 
three workshops organized by the NBTN in 2012, 2013 and 2015 will 
be used for studying the knapping properties of these raw materials. 
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 The analysis of the experimental lithic assemblages is organised in 
a similar matter to the dynamical classification of the blades in the 
previous chapter. First observing and comparing the traits of the dif-
ferent raw materials with regards to their method of production is 
presented. After this, the knapping properties of the different raw 
materials are discussed. 

5.3.1 Observation of traits morphologies in the 
experimental lithic material 
The first trait to be observed was the regularity of the blades (fig. 43). 
All the blades are regular (D1) or irregular (D2), not one blade could 
be categorised as extremely regular (D3). 
 

 
Figure 43. Observed regularity of experimentally knapped blades using 
indirect (IND) and pressure (PR) techniques. The values in the stacks refer 
to the number of blades with that trait. Blade produced through indirect 
(IND) technique on the left and pressure (PR) blades on the right. The stacks 
are grouped according to raw material. 

Both regular and irregular blades were produced from both methods 
of knapping. However, the charts visualize that the blades produced 
through indirect technique generally have higher percentages of ir-
regular blades, 59% or more. 
 The blades produced through pressure technique show the re-
versed relationship. In this case 66% or more of all pressure blades 
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are classified as regular. Especially the granulated ash tuff material 
shows a high percentage of regular blades. 
 The observed relations between regularity and knapping technique 
is similar to the observations made during flint knapping that have 
resulted in the dynamical classification system (Sørensen 2013). 
However, the results also show that the same knapping technique 
often produces blades with varying traits, which would place the 
blades in different categorical methods of production according to the 
classification system. 
 

 
Figure 44. Observed ventral ripples on experimentally knapped blades using 
indirect (IND) and pressure (PR) techniques. The values in the stacks refer 
to the number of blades with that trait. Blade produced through indirect 
(IND) technique on the left and pressure (PR) blades on the right. The stacks 
are grouped according to raw material. 

The distribution of blades with ventral ripples is visualized in figure 
44. The chart shows that all trait morphologies are present on blades 
produced from both indirect and pressure technique. However, there 
are some patterns to be observed. The blades produced by indirect 
technique show a higher total percentage of pronounced ventral rip-
ples (51%) compared to the total amount of pressure blades (18%). 
The opposite relationship can be viewed when comparing the amount 
of smooth ventral faces, with dominance on the pressure blades (59%) 
compared to the indirect/punch made blades (35%). The comparison 
between visible ripples on blades from both techniques show only a 
small difference, 13% of the blades produced by indirect technique 
and 23% of the blades produced through pressure technique. 
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 The blades in this experimental sample indicate that ventral ripples 
are more common on, but not exclusive to, blade produced through 
indirect technique. 
 

 
Figure 45. Observed blade curvature on experimentally knapped blades 
using pressure (PR) technique. The values in the stacks refer to the number 
of blades with that trait. 

Very few complete pressure knapped blades were present in the ex-
perimental material so the blade curvature chart (fig. 45) should be 
interpreted with care. It becomes obvious that all raw materials con-
tain straight blades, blades with distal curvature and blades with even 
curvature. The sample size is, in my opinion, too small for final con-
clusions regarding the curvature on these raw materials. 
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Figure 46. Observed bulb morphologies of experimentally knapped blades 
using indirect (IND) and pressure (PR) techniques. The values in the stacks 
refer to the number of blades with that trait. Blade produced through indi-
rect (IND) technique on the left and pressure (PR) blades on the right. The 
stacks are grouped according to raw material. 

Table 8. Amount of traits on the experimental material produced through 
indirect technique. The percentages are rounded up. 

 

  Indirect technique Pressure technique 
Traits Amount

s 
Per-
centage 

Amou
nts 

Percent-
age 

Pro-
nounced 
bulb 

2 2 0 0 

Bulb 27 21 14 18 
Bulb and 
lip 

44 33 36 47 

No bulb 
or lip 

26 20 12 16 

Lip for-
mation 

32 24 15 20 

Double 
bulb 

1 1 0 0 

Total: 132 100 77 100 
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The bulb morphology is not as easy to interpret through a stacked 
chart (fig. 46) so the percentages of the variations are also plotted in 
table 8. From the chart in figure 46 it is possible to distinguish a large 
amount of variation of trait morphologies within each raw material as 
well as between the two knapping techniques. Both knapping tech-
niques produced blades with bulbs, bulb-lip combinations, lip for-
mation and lack of bulb or lip. 
 Pronounced bulbs and double bulbs only occur in the material 
produced by indirect technique, but in very low numbers. The blades 
made by pressure technique show higher percentages of bulb-lip 
combination (47%) compared to indirect technique (33%). Contrary 
to this, the indirect technique instead shows slightly higher percent-
ages on the other variations of the bulb morphology. 
 

 
Figure 47. Observed bulbar scars on experimentally knapped blades using 
indirect (IND) and pressure (PR) techniques. The values in the stacks refer 
to the number of blades with that trait. Blade produced through indirect 
(IND) technique on the left and pressure (PR) blades on the right. The stacks 
are grouped according to raw material. 

In figure 47 the prominence of bulbar scars is visualized. The blades 
produced through indirect technique contain bulbar scars in 49–61% 
of the cases. The blades produced by pressure technique show bulbar 
scars in 11–20% of the cases, with the exception of fine-grained ash 
tuff that contain a higher percentage of bulbar scars (58%). 
 This data supports the notion of bulbar scars as less prominent 
when produced through pressure technique as suggested by Sørensen 
(2013). But this notion was not supported by Damlien (2015) who 
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observed more bulbar scarring on blades knapped with pressure tech-
nique than on blades produced with medium hard hammer percussion 
(Ibid.). These results might suggest that more fine-grained raw mate-
rial such as flint and ash tuff have properties that make them more 
likely to develop bulbar scars, even in production with pressure tech-
nique. The coarser raw materials included in this analysis however 
seem to be less likely to develop bulbar scars in a production of pres-
sure made blades. 
 

 
Figure 48. Observed conus formation on experimentally knapped blades 
using indirect (IND) and pressure (PR) techniques. The values in the stacks 
refer to the number of blades with that trait. Blade produced through indi-
rect (IND) technique on the left and pressure (PR) blades on the right. The 
stacks are grouped according to raw material. 

A very small amount (7%) of the total assembly of materials included 
in this study shows any conus formation (fig. 48). There are several 
possible reasons for this. Sørensen (2013) has suggested that conus 
formations typically appear on lithics knapped through direct percus-
sion (Ibid.), a technique that is not included in this analysis. This indi-
cation has also been supported in the statistical analyses by Damlien 
(2015). Sørensen (2013) further proposes that conus formations are 
more common in glassy raw materials. Since most of the raw materi-
als included in this analysis are coarse materials, and also only in-
clude blades created by indirect or pressure technique, these are prob-
ably the reasons for the low amounts of conus formations in this anal-
ysis. 
 A comparison between the two knapping techniques shows that 
there are 15 blades that have either ring crack on butt or ring crack 
with ventral fissures among the blades created through indirect tech-
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nique. Only one blade produced through pressure technique has a ring 
crack on the butt. Ring crack with ventral fissures only appears on the 
blades that are created through indirect percussion. 
 

 
Figure 49. Observed butt morphologies of experimentally knapped blades 
using indirect (IND) and pressure (PR) techniques. The values in the stacks 
refer to the number of blades with that trait. Blade produced through indi-
rect (IND) technique on the left and pressure (PR) blades on the right. The 
stacks are grouped according to raw material. 

Table 9. Comparison of butt morphologies on blades produced through 
indirect and pressure technique. Percentages are rounded up. 

  Indirect technique Pressure technique 
Traits: Amounts: Percent-

age: 
Amounts
: 

Percentage: 

Large and thick 
butt 

38 28 4 5 

Large oval butt 38 28 19 25 
Thin oval butt 6 4 9 12 
Small thick butt 26 19 18 23 
Small butt 24 17 24 31 
Broken butt 6 4 3 4 
Total: 138 100 77 100 

 
Figure 49 shows a large variety of butt morphologies both in the sepa-
rate knapping techniques and within each raw material group. Since it 
is difficult to distinguish any clear patterns by studying the chart, they 
were listed in a table (table 9), which displays the differences between 
to the two knapping techniques. 



86 
 

 The information in the table supports the initial impression of a 
large variation in the material. However, some patterns can be ob-
served. Large and thick butts appear in larger percentages on blades 
that are created through indirect percussion (28%) than on pressure 
blades (5%). Large oval butts, small thick butts and broken butts ap-
pear with about the same percentages in both groups. Thin oval butts 
are more common on blades produced with pressure technique (12%) 
compared to blades created by indirect technique (4%). The same 
pattern can be seen for the small butts that appear in larger amounts in 
the pressure blade assemblages (31%) than in the indirect percussion 
assemblages (17%). 
 

 
Figure 50. Observed outer/front blade angles on experimentally knapped 
blades using indirect (IND) and pressure (PR) techniques. The values in the 
stacks refer to the number of blades with that trait. Blade produced through 
indirect (IND) technique on the left and pressure (PR) blades on the right. 
The stacks are grouped according to raw material. 

The front angles (fig. 50) on the experimentally knapped blades show 
a lot of variation. The front angles where measured in the same way 
as the blades in the dynamical classification. The alternative way of 
measuring the angles produced generally smaller angles, something 
that needs to be taken into consideration in the interpretation of these 
angles. 
 An observed pattern in the experimental assemblage is the larger 
amount of small front angles among the blades produced by indirect 
technique and the larger amount of larger angles among the blades 
produced through pressure technique. However, it is still obvious that 
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there is a lot of variation within the different raw materials and no 
clear patterns for the individual raw materials can be made. 

5.3.2 Discussion of the local raw material traits 
The raw materials have all been analysed with the flint dynamical 
classification system (Sørensen 2013) as a base. 

Ash tuff 
The ash tuff material follows the patterns that have been observed in 
different methods of knapping of flint to a large amount. Regularity, 
ventral ripples, conus formation and platform preparation are exam-
ples of this. However, it is important to note that all of these traits 
contain morphologies that span several classification groups. 
 Some patterns differ from the classification system. The chart 
displaying blade curvature contains small sample sizes and should not 
be used for any strong conclusions regarding the properties of the raw 
materials. 
 Another interesting aspect is the bulb morphology ratios in the 
experimental material. Both, the blades produced with indirect tech-
nique and pressure techniques are showing similar ratios, despite of 
the difference in method of blade detachment. Bulbs, bulb-lip combi-
nations, lack of bulb and lip formations are all present on blades pro-
duced with these techniques. 
 Bulbar scars were equally present on the fine-grained ash tuff 
blades created by indirect as well as pressure technique. The more 
granulated ash tuff instead contains less bulbar scars. If this is due to 
the coarseness of the material or some other unknown factor have to 
be proven by further experiments. 

Dala porphyry tuff 
DPT is similar to the flint classification system in regards to regulari-
ty, bulbar scar and conus formation. But some differences can still be 
observed. The DPT blades made through indirect technique have 
smooth ventral faces to a larger degree than the other raw materials. 
Smooth ventral faces are present in 75% and 48% of the blades pro-
duced by indirect technique compared to ash tuff and porphyry, which 
contain 10% or less of smooth faces. The pressure made blades only 
have smooth ventral faces. This could indicate that DPT is less likely 
to develop ventral ripples than the other raw materials, possibly due 
to its coarseness. 
 The larger percentage of straight pressure blades in the DPT is 
probably a result of the small sample sizes. The blades created 
through indirect technique contain a variety of all bulb morphologies, 
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the pressure made blades have a larger amount of blades without bulb 
or lip. 
 The butt morphologies on the DPT blades vary a lot, both within 
the indirect technique and between the separate techniques. Because 
of these variations, no indications regarding the striking technique can 
be observed in this raw material by the used recording scheme. 

Porphyry 
The porphyry shows similar traits as the flint with regards to the regu-
larity, bulbar scar and conus formation. One difference is observed in 
the amount of ventral ripples. The porphyry blade assemblage pro-
duced by pressure technique consists only of blades with visible rip-
ples or pronounced ripples, no smooth ventral faces exist in the sam-
ple. It is not clear whether this is due to the small sample size, an 
instable core during knapping or due to the properties of this 
porphyry. The glassy nature of the porphyry might be the reason for 
the high amount of ripples on blade produced by pressure and indirect 
technique. 
 The data on blade curvature contains sample sizes that are too 
small for drawing any strong conclusions about the raw material 
properties. 
 The bulb morphologies in the material produced by indirect tech-
nique show an even distribution that includes all morphologies while 
the pressure made blades only have bulb-lip combinations or lip for-
mation. 
 The butt morphologies present in the porphyry material are also 
varied. Both the blades produced through indirect and pressure tech-
nique contain all types of butts, typically classified to direct, indirect 
and pressure techniques. The pressure-made blades are slightly less 
varied. 

5.3.3 Conclusions 
The analysis shows that blade classification is complex. Simply one 
trait cannot be used as a base to understand how any of these blades 
were produced. The method of knapping will likely produce a variety 
of different trait morphologies even if the production seems to be 
regular. What can be determined is that the classification system can 
be used, to a certain amount, as a base for analysis of blade assem-
blages in these raw materials but should not be used without caution 
and knowledge of the concluded variations connected to these raw 
materials. 
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5.4 The raw material distribution in the region 
When the raw material distributions were collected from the chosen 
sites in the area some trends could be observed. The studied sites are 
dominated by local or semi-local raw materials with the exception of 
Rød terrasse, which contained 52% non-local flint (Melvold 2010). 
Another pattern is that all sites contain some degree of exotic raw 
materials, which often can be traced in the landscape. 
 Differences between the Swedish and Norwegian sites can also be 
determined. Some of these differences can most probably be attribut-
ed to differences in handling the archaeological materials. A pattern 
observed on the Swedish sites is that each site contains 2–3 raw mate-
rials that appear in high percentages (10% or higher) while the rest of 
the raw materials on a site appear in much lower percentages. Wheth-
er this pattern exist on the Norwegian sites is difficult to interpret 
since the quartzites, that dominate the sites, appear in many varieties 
and have been grouped together for analysis (Damlien 2010b; Dam-
lien 2010c; Melvold 2010). This has also lead to the result that quartz-
ite is the most utilised raw material on both the Bjørkeli and the Stene 
site. Except for these two sites, the raw materials that are most com-
monly used on the other sites vary completely (fig. 51, 52, 53). 
 

 
Figure 51. Raw material composition on Orsa and Orsandbaden sites. 
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Figure 52. Raw material distribution on Limsjön and Bjørkeli sites. 

 

 
Figure 53. Raw material distribution on Stene terrasse and Rød terrasse 
sites. 

On the Bjørkeli site, local and semi-local raw materials were the most 
utilised during the Middle Mesolithic. These mainly consisted of dif-
ferent quartzites gathered from the Rena River area. Some 66% of the 
lithics from this site consisted of a variety of quartzites and an addi-
tional 10% of the total material were just one kind of quartzite 
(quartzite C). Besides these local and semi-local raw materials, some 
more exotic raw materials were also used on this site. Jasper, for in-
stance, is present in 18% of the total assembly from Bjørkeli (fig. 52). 
The closest possible origin for this raw material is located in the Try-
sil area, located ca. 50 km east of the site and next to the Swedish 
border. The site also contains raw materials that have a potential 
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origin in Sweden, such as flint from Kinnekulle in Västergötland, 
located south of Dalarna. One variety of quartzite (quartzite G), also 
known as Siltstone/quartzitic sandstone, has its origin in Dalarna and 
is commonly used during the Middle Mesolithic on sites in northern 
Dalarna (Damlien 2010b). 
 The Bjørkeli site and Stene terrasse (fig. 53) are located about 50 
meters apart from each other and, due to a lithic refit between the 
sites, seem to have a common period of occupation during the Middle 
Mesolithic. Stene terrasse shows a longer period of occupation and 
seems to have been used during late Mesolithic as well (Damlien 
2010c). The raw material most used on the Stene terrasse is a variety 
of quartzites (67%), followed by quartzite C (13%) and jasper (11%). 
The quartzites come from local or semi-local sources but the flint 
(9%) comes from southern Scandinavia and the jasper has its origin in 
the previously mentioned Trysil area (Damlien 2010b). 
 The Rød terrasse site is dominated by flint (52%; fig.53), followed 
by varieties of quartzites (39,3%). It is not clear where the flint has its 
origins. The quartzites are local and semi-local and the site also con-
tains jasper (8%), most probably also from the Trysil area (Melvold 
2010). 
 On the Swedish sites the assemblages contain a higher amount of 
different raw materials. The Orsandbaden site is dominated by dala 
porphyry tuff (77%; fig.51) followed by a variety of porphyries 
(21%). Small amounts of ash tuff (0,2%), quartz (1%) and quartzite 
(1%) are also present on the site. 
 Ash tuff and porphyries are present in the bedrock in the local area 
(fig. 54) and dala porphyry tuff has some known sources 60 km north 
of the site, above the lake Sundsjön in Los socken (Lannerbro 
1976:21–22), which can be considered as semi-local. No exotic raw 
materials were found during excavations on this site. 
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Figure 54. Bedrock map of Upper Dalarna (from Lannerbro 1976:22). 

On the Limsjön site a variety of porphyries were most used on the site 
(51%; fig. 52), followed by quartz (28%) and ash tuff (10%). All can 
be considered local or semi-local. Small amounts of dala porphyry 
tuff (6%), quartzite (2%) and red quartzitic sandstone (3%) are pre-
sent as well as a few pieces of slate, flint and jasper (<1%) (Wehlin 
2014). The dala porphyry tuff could originate from the northern 
Sundsjön sources previously mentioned. The red quartzitic sandstone 
is known to appear in the bedrock along the Vanån River to the west 
could be a possible place of origin for the lithics from Limsjön. Some 
varieties of grey/green slate appear north of the Sundsjön Lake but it 
is not clear whether the slate on this site comes from there. Slate is 
also supposed to appear in the bedrock along the ring of the Siljan 
lake meteor crater (Lannerbro 1976:21). If the dala porphyry tuff is 
from this area it is not improbable that slate could as well. The flint 
has an unknown source of origin as well, whereas the jasper could 
come from the Trysil area in Norway. 
 The Orsa site contained a lot of the same materials that were found 
on the two other sites from Dalarna. It is dominated by ash tuff (37%) 
followed by a variety of porphyries (27%) and dala porphyry tuff 
(26%), all local and semi-local materials. There are also smaller 
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amounts of tuffite, quartz, quartzite, quartzitic sandstone, slate, flint 
and one piece of jasper. Lannerbro (1976) writes that tuffite appears 
in the bedrock in the northwestern parts of the river Österdalälven but 
also along the Ore River, the river that is floating just a few meters 
from the trenches on the Orsa site. So it can be reliably said that the 
tuffite is local. As with the previous sites, the Orsa site contains some 
raw materials that could indicate contacts or/and mobility towards 
Trysil in Norway. The flint used for the bullet-shaped core on the 
Orsa site might come from Norway, which indicates contacts or 
movement in a western direction (Knutsson 2015). 
 The raw material distributions on the chosen sites in the study area 
give some indication for contacts and mobility in the area. Through 
studying these sites it becomes apparent that all sites except for Rød 
terrasse are dominated by local or semi-local raw materials. The 
Norwegian sites are located in an area with a lot of quartzites 
(Persson 2010) and the Swedish sites are situated on an area with 
porphyries, ash tuffs and other volcanic raw materials (Lannerbro 
1976:21), which is also visible when looking at the raw material utili-
sation at the sites. All of this indicates that the Mesolithic groups 
moving through the landscape mainly used raw materials that they 
found around them. However, all sites except for Orsandbaden also 
contain more exotic raw materials that have to have been transported 
from other areas. One exotic raw material where found on all sites 
except for Orsandbaden; jasper. The area with a known source of 
jasper is the Trysil area in Norway, right next to the border to Swe-
den. This area lies northeast of the Norwegian sites and west of the 
Swedish sites and is included in the study area because it is argued to 
be a part of the same cultural area. The higher amounts of jasper 
(18%, 11% and 8%) on the Norwegian sites compared to the Swedish 
sites (0,01%, 0% and 0,2%) indicate a stronger connection, either 
through mobility or through contacts and trade, towards Trysil. 
 Connections between the sites themselves cannot be determined 
but the red siltstone and Kinnekulle-flint found on the Bjørkeli site 
indicate contact or/and mobility towards northern Dalarna and Väster-
götland. The jasper found on the Norwegian sites (and to a small de-
gree on the Swedish sites) indicates contacts/movement in an eastern 
direction. The image that is created from the raw material distribu-
tions of these sites, is that the Middle Mesolithic people were highly 
mobile or had contacts of trade spanning many tens of kilometres, or 
both.   
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6. Interpretations and results  

In this chapter the presentation of the Orsa site (chapter 4) and the 
results from the different analyses (chapter 5) will be interpreted in 
order to answer the stated research questions. 

6.1 Which raw materials were present on the Orsa 
site and how were they used by the prehistoric 
population? 
The prehistoric people, who stopped at the Orsa site, used a large 
variety of raw materials for tool making. In trench 1 and 2 the most 
commonly used raw materials were ash tuff and R17 and in trench 3 
and 4 larger amounts of dala porphyry tuff was found. Dala porphyry 
tuff (DPT) was also frequent in trench 1 and 2, together with a variety 
of porphyries, quartz, quartzites, tuffite and many other rock types. 
These raw materials were also found in trench 3 and 4 but generally 
in lower amounts. 
 It is clear that local raw materials, such as ash tuff, DPT and the 
different varieties of porphyry were used for a majority of the tools 
produced on the Orsa site. The remains of these raw materials repre-
sent several phases of the chaîne opératoires, which relate to the lith-
ic production, and can therefore be concluded as parts of a regular 
production on this site. I will return to the chaîne opératoires on this 
site later on. 
 Local and more exotic raw materials, such as flint, tuffite, purple-
brown porphyry, layered brown porphyry, slate, dark DPT with piso-
liths, red quartzitic sandstone, älvdals porphyry and jasper, are instead 
represented as small amounts of blanks and tools without any cores or 
small debitage, which indicate that these raw materials were brought 
to the site as small nodules, pre-made blanks or in the form of fin-
ished tools. Other sites in the area show similar patterns of raw mate-
rial use (Torfgård 2013; Wehlin 2014; Wehlin 2015). 
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6.2 Which technological traits are present on this 
site and how can they be understood in regards to 
the local raw material properties? 
The technological analysis was based on the dynamical classification 
of four raw material blades groups; tuff, tuffite, DPT and porphyry. 
Since few studies have focused on the properties of other raw materi-
als than flint or quartz a raw material analysis based on a series of 
knapping experiments was added in order to obtain a more precise 
technological identification on the Orsa site. In this chapter, the re-
sults from the two analyses are combined and interpreted. 

6.2.1 The ash tuff material 
The dynamical classification of the ash tuff blades resulted in a di-
verse image of production with several possible knapping techniques 
represented in the blade group. The blades show a variety of attribute 
morphologies for almost all categories in the classification system, 
which indicates a non-standardized production of these blades 
(Sørensen 2013). 
 The analysis of the experimentally produced ash tuff blades indi-
cates both similarities and differences in its properties compared to 
flint. Regularity, ventral rippling, bulbar scarring, conus formation 
and butt morphology are similar in the two raw materials. But one 
difference was observed in the bulb morphology of the ash tuff where 
the two techniques (indirect and pressure) produced very similar per-
centages of trait morphologies compared to the results from the flint 
experiments on which the classification system is based (fig. 46). 
 Another difference compared to flint can be seen in the bulbar 
scarring of the fine-grained ash tuff blades. The scars are equally 
prominent on the blades produced through indirect technique as on 
blades made from pressure technique. The coarser ash tuff instead 
shows a very low amount of bulbar scars, just like the other coarser 
raw materials included in this analysis. This could indicate that more 
fine-grained raw materials more easily develop bulbar scars. 
 The analysis of the experimentally produced ash tuff blades 
showed that ash tuff and flint share similar properties when studied in 
large sample sizes. The comparison between ash tuff blades made 
from indirect and pressure technique shows that attributes connected 
to a specific technique generally are more prominent in the blades 
produced by said technique. This hardly supports the notion of ash 
tuff as “completely flint-like” (Lannerbro 1976:24) but it does suggest 
that ash tuff and flint have somewhat similar properties and therefore 
similar stigmata. However, a large sample size is needed to obtain 
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comparable results. During the analysis it became clear that the indi-
vidual ash tuff blades, as well as blades of other raw materials includ-
ed in this study, are not strictly following the categorization scheme 
used for dynamical classification (Sørensen 2013). It is obvious that 
the knapping technique should not be determined by studying indi-
vidual blades or small sample sizes due to the large variation of at-
tribute morphologies. The creations of blade attributes is complex and 
seem to depend on more than just the knapping technique, tools and 
immediate circumstances regarding the knapping, something which 
supports the results from the statistical analysis made by Damlien 
(2015). 
 My interpretation of these results is that the ash tuff blades from 
the Orsa site might represent several methods of knapping, which 
makes the interpretation of their technological tradition difficult. An-
other possibility is that the variation of traits in the blade group is a 
result of the statistically suggested notion of variability due to un-
known influences acting on the knapper or the material (Damlien 
2015). In my opinion the blades show such a large variation of attrib-
ute morphologies that they most probably belong to several knapping 
techniques and phases of production. Furthermore, I suggest that this 
variation is even stronger due to the natural variability of the raw 
material. 

6.2.2 The tuffite material 
The dynamical classification of the tuffite blades provided an under-
standing of a blade production that was relatively consistent, with 
very regular and straight blades, smooth ventral faces, few bulbar 
scars, no conus formation and often small platforms. All of these at-
tributes suggest that the blades were produced with a pressure tech-
nique (Sørensen 2013). 
 Since the experimentally knapped assembly did not include tuffite 
it was not possible to investigate its knapping properties. The raw 
material is mentioned by Lannerbro (1976:55) but he does not de-
scribe its properties. He describes a grey-pink tuffite (1976:24), which 
I studied during a visit to the Lannerbro collection in Dalarna. A con-
clusion from this visit was that the tuffite found on the Orsa site is not 
the same raw material as the grey-pink tuffite. The raw material found 
on the site has a similar glassy appearance as the ash tuff but with 
inclusions in the groundmass, creating holes or pits in the material. It 
is not clear how these inclusions affect the raw material properties 
during knapping. Further studies need to be made in order to under-
stand the properties of the tuffite and its relation to flint. 
 With the current knowledge of the material I still suggest that the 
similarities to ash tuff, and thus to flint (see above), will give the tuf-
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fite similar, but not equal, properties as the ash tuff. This would sup-
port the previous assessment of the blades as produced mainly by 
pressure technique. 
 The tuffite blades from the Orsa site seem to be the most consist-
ently made blades, but they are by no means completely consistent in 
their trait morphologies. Just as with the ash tuff, the tuffite contains 
traits connected to both pressure and indirect technique. However, the 
large amount of previously mentioned traits on the tuffite blades still 
indicate a production through pressure technique, possibly in combi-
nation with indirect technique. This is line with that fact that the pro-
duction of blades normally starts with a knapping strategy using a 
punch and indirect technique followed by the production of blades by 
pressure technique. 
 The tuffite blades are especially interesting because of the their 
similarity to the ‘post-Swiderian’ technology. The presence of this 
eastern technology in northern Dalarna indicates that the technologi-
cal knowledge and know-how relating to the conical core pressure 
concept has arrived in the area either through a migration of people, 
diffusion of thoughts and knowledge or by a combination of these. 
 The traits that relate to the ‘post-Swiderian’ pressure blade tech-
nique are the strong regularity of the blades, the high amount of 
straight blades and the smaller platforms. The cores that are typical to 
this technique are usually described as having facetted platforms 
(Sørensen et al. 2013), something that the blades from Orsa only have 
small amounts of. However, the tuffite blades might be knapped from 
a core with large facets, which would make the faceting difficult to 
observe on the blade butts. Another possibility is that the eastern 
technology developed and became more varied in the area. This tech-
nology has been observed and dated to the Middle Mesolithic on 
many sites in eastern Norway (Damlien & Solheim in press). The 
technology has also been observed on recently excavated Mesolithic 
sites in central Sweden but the contexts, in which these technological 
traits have been found, are not dated yet. The radiocarbon dates from 
the Orsa site show activity on the site during the Middle Mesolithic, 
in trench 3, but all tuffite blades were found in trench 1 and 2 where 
later dates have been established. However, the finds on the site indi-
cate a long continuity of lithic production in the area. Nonetheless, the 
different technologies and the relationship between them still need to 
be established in order to completely understand the development of 
blade production techniques and thus the contacts and mobility of the 
pioneer settlers in this area. The Orsa excavations has provided a ver-
satile material containing lithics from several time periods and differ-
ent technologies and would therefore be a good base for further exca-
vation of this area. 
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6.2.3 The porphyry material 
The porphyry blades distinguish themselves from the other raw mate-
rials due to their distal curvature and more prepared blade faces. The 
blades were found in a concentration in trench 4 and therefore have a 
bigger chance of being a part of the same production sequence. Some 
of the blades could even be refitted in sequence. Due to the large 
amount of small blades with prepared blade faces, regularity, lack of 
scarring and conus formation, consistent curvature and ideal blade 
terminations it is likely that these blades were produced through pres-
sure technique. These signs of regular production, distal curvature, 
lens formed butt and blade preparations in combination with the Late 
Mesolithic radiocarbon date and presence of a porphyry handle core 
in the same trench has lead to the interpretation that these blades were 
produced from a handle core, relating to a technology established in 
the area during the Late Mesolithic (Knutsson oral information). 
 The analysis of the experimental porphyry blades are conducted on 
a fine-grained glassy porphyry and might therefore not provide much 
insight into the properties of the porphyry from the Orsa site, which is 
a visibly coarser. The experimental porphyry blades contained a lot of 
ventral ripples, even on the blades made through pressure technique. 
This can most probably be explained by the fine-grained and glassy 
properties of the porphyry. Furthermore, the experimental porphyry 
blades showed a large variety of attribute morphologies indicating the 
same pattern as the other raw materials regarding variety due to un-
known factors during knapping (Damlien 2015). 

6.2.4 The dala porphyry tuff material 
The DPT blade group contains a lot of variation, which makes it diffi-
cult to pinpoint the technology by only analysing these blades. For the 
analysis the DPT blades from the Orsandbaden site and were added 
because of the large amounts of DPT, but very few blades, found on 
the Orsa site. By doing this, a solid database was established for fur-
ther conclusions regarding the technologies and raw material use on 
the Orsa site. 
 Many of the blades from the Orsandbaden site are straight, regular 
and have smooth ventral faces and without conus formations, which 
indicate a softer method of knapping, such as pressure technique. 
However, the blades also have large thick butts and lip formations, 
which could be a sign of direct (soft) percussion (Sørensen 2013). 
 The analysis of the experimental DPT has shown that both the 
blades produced through indirect and pressure techniques contain 
very few ventral ripples. Since the DPT is different from the other 
raw materials in this manner, and because the more fine-grained raw 
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materials show a lot of ventral ripples, the coarser nature of this raw 
material could be the reason for this pattern. 
 Both blade groups, the archaeological finds and the experimentally 
knapped blades, show a lot of variation, which makes the Orsand-
baden blades difficult to technologically determine. Some visible 
trends include straight and regular blades with large thick butts, most-
ly plain platforms and unprepared blade faces. The troubles in pin-
pointing the technology of these blades are aided by their find con-
text. The blades were found with a conical core with facetted plat-
form. This type of core indicates that the blades are a result of the 
eastern ‘post-Swiderian technology’. The reason that the blades don’t 
show the typical ‘post-Swiderian’ look is probably because they relate 
to earlier stages of production rather than the main production phase 
(Knutsson & Knutsson 2015). The knapper probably used the pro-
duced blades for tools, took them from the site and left the remains of 
earlier phases of the chaîne opératoire. 

6.3 How can these technological traits and the raw 
material usage on the Orsa site be understood in a 
regional perspective? 
I have concluded that several technologies are represented in the 
blade groups from the Orsa site. One technology observed on the 
porphyry blades relates to the handle core technology that dates to the 
Late Mesolithic in the area. The tuffite blades instead show techno-
logical traits that belong to the eastern conical core pressure blade 
technology, connected to the ‘post-Swiderian’ technocomplex, and 
the ash tuff blade group seems to contain traits that belong to a variety 
of techniques, or possibly an unknown technology. The same varia-
tion of technology is visible on several sites in the area (Torfgård 
2013; Wehlin 2014; 2015). 
 The exact chronology of the conical core pressure concept in Da-
larna is not established at this time. In eastern Norway there are in-
stead many radiocarbon dated Middle Mesolithic sites that contain the 
‘post-Swiderian’ pressure concept, the earliest from Knubba at 8150–
7445 cal. BC (Damlien in press 2014; Damlien & Solheim in press). 
However, because of the strong connections between eastern Norway 
and Dalarna, relating to raw material use as well as technology, there 
is reason to assume that this technology arrived in northern Dalarna at 
the same time or shortly after its arrival in Norway. This means that 
the conical core pressure concept would have arrived in this area dur-
ing the pioneer settlement period after the melting of the Weichselian 
ice sheet. 
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 In the comparison between the three Middle Mesolithic sites in 
Norway and the three Swedish sites it becomes clear that the sites 
contain raw materials that originate from several areas, which are 
situated within the suggested cultural sphere stretching over eastern 
Norway and central Sweden (Damlien & Solheim in press). One ex-
ample of this is connection can be seen on the Orsa site in form of a 
flint core. The flint is probably from Norway (Knutsson 2015), which 
indicates some form of connection to this area. The bullet shaped core 
has a facetted platform, typical to the eastern conical core pressure 
concept established in in Norway at this time (Damlien in press 
2014). A sign of technological connection between these areas can be 
seen on the Orsa site in the form of the axe, that have similar traits to 
the Middle Mesolithic axes found on several eastern Norwegian sites 
(Solheim & Damlien 2013). 
 An on-going study of core preforms suggests an even larger cul-
tural area stretching from central Norway and Sweden southward 
through south-western Norway to the Halland region in south-western 
Sweden (Damlien et al. manuscript). 
 The visible cultural connections, in the form of previously men-
tioned raw material distribution and technological similarities, be-
tween eastern Norway and central Sweden strongly support the estab-
lished notion that the prehistoric people in this area were highly mo-
bile and probably had developed contacts over even larger areas (sup-
ported by Damlien in press 2014; Hertell & Tallavaara 2011; 
Manninen & Knutsson 2013; Rankama & Kankaanpää 2008; Zvelebil 
2006). 

6.4 How can these results be interpreted through 
the theoretical framework of chaîne opératoire and 
understood as a part of the pioneer settlement? 
The analyses of the lithic material in Orsa have resulted in the identi-
fication of two known lithic technologies, the handle core technology 
and the conical core pressure blade concept, as well as one mixed or 
unknown technology. The blades from the Orsandbaden site can also 
be determined as belonging to the conical core pressure blade con-
cept. This means that there are now two examples of the eastern pres-
sure blade technology in Dalarna. The chronology of these blades in 
the area is still not established but the technology exists on other 
Mesolithic sites in the same cultural sphere on many Norwegian sites 
(Damlien in press 2014). 
 The handle core technology is related to the Late Mesolithic in the 
area, and relates to a wider area of Late Mesolithic technological tra-
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dition stretching from northern Germany to northern Lapland 
(Knutsson 1993; Manninen & Knutsson 2012). However, since the 
chronology of the conical core pressure concept has not been estab-
lished in central Sweden it is not clear how these technologies relate 
to one another and to the other technological choices in the area. The 
Orsa site also contains cores with plain platforms and less irregular 
blade scars, a technology that is believed to relate to the Maglemosian 
technocomplex 3 (Sørensen et al. 2013). Yet another technology, 
relating to the Sandarna culture group located further south on the 
Swedish west coast and Norwegian east coast, might also be present 
in the area (Guinard 2014; Torfgård 2013). It is clear that many tech-
nological traits are present in the area and it is not determined if they 
relate to different technological traditions or how they relate to one 
another in time. Something that can be determined however, is the 
fact that these technologies have at one point or another been impli-
cated in this area. It is also certain that these technologies relate to the 
people living and moving in this area. 
 Chaîne opératoire is a way of working with both the technological 
and the cognitive aspects of a lithic production (Eriksen 2000:75–76; 
Madsen 1985). The remains that are created during the making of a 
tool are results of the active choices and bodily movements made by 
the knapper. A chaîne opératoire is made up of these bodily move-
ments, which depend on knowledge of the technology as well as the 
know-how needed in order to correctly produce the tools (Pelegrin 
2012). A pressure-oriented mode of technology is especially complex 
and is very unlikely to be individually invented in several places. It is 
also dependent on direct cultural transference of knowledge and 
know-how in order to successfully spread the pressure technique 
(Pelegrin 2012). 
 The knowledge and know-how relating to the eastern pressure 
technique has in this analysis been shown to exist on the Orsa and 
Orsandbaden sites. It is not determined whether the knowledge and 
know-how relating to this technology has arrived in central Sweden 
through means of migrating people, through diffusion of thoughts and 
ideas or through a combination of the two. 
  The lithic material from Orsa contains finds that can be seen as 
remains from the different actions of the knapper, relating to different 
phases of the chaîne opératoire. The lithics contain no pieces of cor-
tex at all, which indicate that the collection and test knapping of the 
raw materials was not done on the site (Eriksen 2000:80). The raw 
materials used for knapping must have been brought to the site as 
cortex-free nodules. Since most of the raw materials on the Orsa site 
are local or semi-local in origin it seems reasonable to argue that the 
people moved in the landscape, collecting and shaping cores as they 
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found them, placing phase 0 and parts of phase 1 of the chaîne opé-
ratoire outside the Orsa site. 
 Most of the flakes from the site are small in size; approximately 5 
cm or smaller, but some larger flakes and flake fragments are also 
present in the material. However, these larger remains are limited to 
the ash tuff and DPT materials, which indicates that the initial flaking 
after core preparation was performed on the site (Eriksen 2000:80–
81). The other raw materials are represented by smaller pieces of deb-
itage or in the form of prepared tools. 
 Most of the lithics produced on the site are related to a primary 
production or modification/secondary production of lithics. The ash 
tuff concentrations located in trench 1 and 2 might be remnants of 
these lithic productions. The production is represented by remains 
that relate to the second phase of chaîne opératoire, such as large 
flakes, crested blades, blanks of flakes and blades as well as cores. 
Finds relating to phase 3 consists of scrapers and other retouched 
lithics as well as small (<5 mm) preparation fragments. Platform 
preparation flakes and core tablets are also present in the material, 
which shows that the cores were continually modified. It is not clear 
whether phase 4 of the chaîne opératoire, relating to reshaping and 
modification, is represented on the site (Eriksen 2000:81–82). 
 Phase 5 involves discarding or disposing tools and exhausted cores 
(Eriksen 2000:81–83). This can be observed in the material in the 
form of small exhausted cores, slate arrowheads and scrapers. The 
bullet shaped flint core with a facetted platform is very small and 
completely exhausted. The probable origin of the flint in Norway 
indicates that the core, with its raw material and technological traits 
relating to the eastern pressure concept, indicate strong connections 
between these areas. 
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7. Conclusion 

The aim of this thesis was to investigate the local expression of tech-
nology and raw material use on the site Orsa 527, and also understand 
its regional context, during the Middle Mesolithic. At this time the 
area had just been opened up due to the melting of the Weichsel ice 
sheet and the prehistoric people has just begun to settle in this new 
landscape. 
 The material from the Orsa site has provided some interesting 
results regarding raw material use in the area. A majority of the raw 
materials that were utilised on the site were local raw materials. Ash 
tuff, dala porphyry tuff, porphyry and R17 were all used in a more 
extensive blade production while less prominent raw materials came 
to the site as smaller nodules or complete tools or blanks. Exotic raw 
materials such as flint are almost solely present as tools. The raw 
material distribution on the site shows that the prehistoric individuals 
took advantage of the large variety of raw materials present in the 
landscape. 
 Previous research has shown that prehistoric populations have 
acted in a number of ways depending on the raw material availability 
in the area (Manninen & Knutsson 2013; Andrefsky 1994). In this 
case the many raw materials present in the area resulted in both for-
mal and informal tools. 
 The research questions was answered through a number of com-
plementary analyses meant to provide insight into the technologies 
and raw materials that were used by the prehistoric people on the site. 
Since research on raw material properties generally has focused on 
flint and quartz, and since no research has been done on the knapping 
properties of the raw materials from Dalarna, a study of experimental-
ly knapped blades in these local raw materials was included in order 
to properly understand the technological traits on the lithics. The raw 
material analyses resulted in new knowledge regarding the raw mate-
rials and their relation to flint. I established that the local raw materi-
als react differently than flint to different knapping techniques. The 
ash tuff has a similar cryptocrystalline structure as flint and therefore 
shows the largest amount of similarities to the dynamical classifica-
tion system made from flint experiments. The glassy porphyry 
showed some similarities with flint, probably due to the glassiness of 
the porphyry used in the knapping experiments. The coarser DPT 
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material showed that some attributes seem to develop less often in 
these materials, such as ventral ripples. The experimental assemblage 
was small, and could not provide a strong quantitative result, but in-
stead provided some smaller quantitative ones. The main thing to 
bring from the raw material study is that non-flint raw materials seem 
to have some similarities as well as differences from flint in terms of 
stigmata related to different knapping techniques. However, the at-
tributes that are created on these blades show great variation within 
the same raw material and within the same technique, just as deter-
mined for flint by Damlien (2015). More large-scale experiments on 
these raw materials are needed in order to understand these raw mate-
rials more thoroughly. 
 The analyses of technology and raw materials use resulted in a 
diverse image of the prehistoric people on the Orsa site. At least two 
known technologies can be determined from the blade groups; a han-
dle core technology and an eastern pressure blade concept. The ash 
tuff group shows mixed technological attributes and a clear technolo-
gy cannot be determined. These different knapping techniques show 
that several technological traditions have existed in this area. The 
handle core technology can be dated to the Late Mesolithic, through 
radiocarbon dates as well as through typology. The exact chronology 
of the conical core pressure concept, identified on the tuffite blades 
from the Orsa site and dala porphyry tuff blades from Orsandbaden, is 
not established in northern Dalarna. This eastern technology, which 
spread over Finland, Norway and into central Sweden through migra-
tion of people, diffusion of knowledge or a combination of these has 
been dated to the Middle Mesolithic in eastern Norway. The archaeo-
logical materials from this area show similarities to central Swedish 
materials (and vice versa) in both raw material use and technology, 
which indicate contacts and/or mobility between these areas. My hy-
pothesis is therefore that the pressure blade concept was established 
in central Sweden at about the same time or shortly after the Norwe-
gian dates, in the wake of the pioneer settlement of the area after the 
melting of the Weichsel ice sheet. This hypothesis needs to be sup-
ported by radiocarbon dates. However, this form of sociality that in-
cludes high mobility and contacts during prehistory is reported in 
many other cases (Damm 2010; Damlien in press 2014; Hertell & 
Tallavaara 2011; Manninen & Knutsson 2013; Rankama & Kankaan-
pää 2008), which strengthens the results of this thesis. 
 The contacts and mobility of Mesolithic people have also been 
described as consisting of several spatial scales, regional, inter-
regional and long-distance (Zvelebil 2006). The contacts and mobility 
of the prehistoric people in northern Dalarna can be seen as belonging 
to a regional level of communication with eastern Norway. The east-
ern conical core technology might have arrived in the area through 
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interregional or even long-distance contacts during the Middle Meso-
lithic. 
 The results of future excavations and research projects will hope-
fully aid in the detanglement of chronological and technological rela-
tionships in northern Dalarna. By tracing the lithic technologies in the 
landscapes of Fennoscandia and beyond, new perspectives from the 
prehistoric societies can be used as a base for discussions about cur-
rent issues such as migration, identity, large-scale trade etc. By refit-
ting the pieces of our history the present and future puzzles might 
become easier to assemble.  
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Appendix 1. Dynamical technological 
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Appendix 2. Dynamical classification of Orsa 
blades 
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Appendix 3. Data from experimentally knapped 
lithics 
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Appendix 4. Distribution maps of Orsa 527 
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Find types trench 3–4: 
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Raw materials trench 1–2: 
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Raw materials trench 3–4: 
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