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1 Introduction 
 

Norway is a country with no indigenous flint. It is then somewhat of a paradox that 

technological models for the archaeological stone using periods are normally based solely on 

this raw material type. This is especially true for the Mesolithic. During this time the only 

flint available was from nodules carried by glaciers, which was often of poor quality. To 

address this imbalance the investigation of locally available, high-quality, raw material types 

should be prioritized. By continuing to overlook the characteristics and idiosyncrasies of 

these materials we simultaneously restrict access to a wide range of behavioral aspects from 

the archaeological record. 

 

Combined with a prioritizing of flint is the analysis of lithic materials based on morphology 

and typology usually in combination with economic aspects of adaptation of ecological 

character in different areas. This type of approach used alone will be limiting, as the focus is 

only on a small range of aspects of the material.  These are often previously acknowledged 

diagnostic categorizations of tools with specific archaeological cultural affiliations. These 

shortcomings have been recognized by a number of scholars with studies intended to broaden 

this horizon increasing every year (Fuglestvedt 2009; Johansen and Stapert 2008; Perdaen, et 

al. 2009; Selsing 2012; Sørensen 2008; Sørensen, et al. 2013). In this regard Lotte Eigeland 

(2007, 2008, 2009, 2011) refers specifically to discrimination of non-flint materials, with 

other stone sources being considered ‘lesser’ varieties. She suggests that a technological 

sociological and socio-economic interpretation model of other raw materials is necessary to 

broaden our understanding of prehistoric behaviours.  

 

From this starting point it became apparent it was time to conduct an investigation which (1) 

prioritized a non-flint raw material and (2) used a methodology, such as the chaîne 

opératoire, which would highlight technological aspects of an assemblage and not focus 

primarily on individual tool types. Such an approach does not mainly focus on the 

mechanical aspects of production or responses of adaptation to different environments on 

which technology is usually described. Instead it looks to the means and agencies by which 

human societies cope with and transform their material environment. Such a technological 

approach offers an opportunity to reach aspects of behaviour ‘hidden’ in artefacts.  
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To achieve this goal the chaîne opératoire was selected for use in this study. This 

methodology has been commonly used on flint-dominated assemblages but can be applied to 

any raw material type. The chaîne opératoire has the ability to shed light into aspects within 

every step of a production sequence (Eriksen 2000:75). As a result going beyond what is 

immediately visible and going beyond the analysis of the tool or end result of a knapping 

sequence. The chaîne opératoire offers a methodological framework for describing the 

structure or/and logic of a specific choice and action in material, temporal and spatial terms 

(Edmonds 1990:57; Inizan, et al. 1999:14) and as such is the ideal platform for analysing 

aspects of lesser known lithic raw material types. Many research techniques are embedded 

within this methodology.  Of particular relevance to virtually any study is refitting. This 

technique facilitates the reconstruction of entire knapping ensembles and as a result can 

supply insight to the choices made in a reduction sequence. It is it however, important to state 

that the intention is not to discard typology and morphology. But rather to include every 

analytical tool to hand to elucidate aspects of prehistoric liveways, is within this framework 

that the raw material, jasper, has been chosen as the focal point for the following analysis of a 

selection of sites within the Gråfjell project. 

 

Gråfjell project 
The Gråfjell project was initiated as a result of the decision to establish a military regional 

shooting and training area called “Regionfelt Østlandet” in the Gråfjell area in Åmot 

municipality, Hedmark (see fig 1), Østerdalen district. This was following the Norwegian 

Culture Heritage Law that aims to safeguard archaeological material that could be potentially 

affected by this establishment.  

Within this framework, this project covered an extensive area of enquiry and five 

archaeological fieldwork seasons were carried out from 2003 - 2007. Many sites and 

materials have been found as a result, all dating from the Mesolithic until medieval times. 
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This project can be said to be divided in two areas of enquiry, the Gråfjell area and the Rena 

River areas. These areas present clear archaeological differences between them. Among 

these;  

• Finds near the Rena River were much more numerous than in the Gråfjell area. 

• Living space structures were totally lacking in the Gråfjell area, while there were 

evidence of this type of structures in the localities by the Rena River.  

• A much wider variety of raw material types were used near the Rena River than in the 

Gråfjell area 

• Finds in the Rena River area covered all periods of stone using time, even into part of 

the Iron Age, while in the Gråfjell the majority was of Mesolithic character.  

As we can see the broad spectrum of variation of the areas and finds is what differentiates the 

Gråfjell project from others. As a result, specifically concerning use of different raw 

materials, finds within the Gråfjell project offered an excellent opportunity to better 

understand how these lesser known raw material types were used. Furthermore, sites were 

fully excavated and the quality of excavation was excellent making possible to conduct a 

chaîne opératoire approach with high possibility of yielding aspects not previously known.  

Figure 1: Map of Norway showing Hedmark county (in red). To the right Hedmark 
county showing Åmot municipality. Illustration by Kartverket (Creative Commons 
Attribution ShareAlike 3.0), modified by author. 
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The material that will be the focus of this study are from three Mesolithic sites from this 

project. One from the Gråfjell area, and two others by the Rena River area (see fig 2). The 

dates for these sites range from the Middle Mesolithic to the Late Mesolithic.  

 

 

This selection has been made because these three sites; Knubba from the Gråfjell and 

Bjørkeli and Stene Terrace from the Rena River area, all had jasper as a component in their 

inventory. It is this raw material that has been chosen as the focus for analysis within this 

study. Analysing the material from these three sites gives an opportunity to see different 

characteristic and use in different areas.  

 

Focus and structure of the thesis 
The analysis of the materials in this study will be centred on behavioural, technological and 

distribution aspects with reference to jasper. The focus of this investigation will be on 

questions such as:  

• Does the characteristics of the material influence the knapping techniques?  

• How has this material been used? 

Figure 2: Map showing the Rena River and Gråfjell areas. Illustration from Google maps, 
modified by author. 
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• Is it possible to place these different technological characteristics to within a specific 

prehistoric period? 

• Is the distribution of the jasper on these sites following the same pattern as that of 

other material types? 

• Are there similarities between the different jasper assemblages? 

• Is it possible to use the refitting results from the jasper material to determine 

contemporaneity between sites?  

To begin, an introduction to technology will be given as a framework to the understanding of 

the lithic material in this study. Thereafter the chaîne opératoire methodology will be 

presented. This will be followed by an introduction to refitting since it is the primary method 

by which the material within this study has been analysed.  

Thereafter a brief archaeological historical background of the geographical area of enquiry, 

Hedmark county, will be accounted. Subsequently, an overview of the case study areas and 

an introduction of general aspects of the three selected sites, Knubba, Bjørkeli and Stene 

Terrace, will be presented. Information given in this chapter is directly connected to the 

analysis of the lithic material from this study.  

To put in the results of the jasper materials in context a brief description of features such as 

composition, characteristics, likely provenience and some previous assessments will be 

presented. 

Thereafter a total account of the technological analysis of the material and sites will be given. 

Initially this will follow the work and results conducted in each individual site, to then give 

an overview of all three sites. Finally discussion and conclusions of the technological lithic 

analysis will be presented.  
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2 Theory and Methodology 
 

Previous studies of stone tool assemblages have relied heavily on morphological descriptions 

or typological analyses. These approaches have been used either alone or in combination with 

economic aspects of ecological character. This has resulted in a chronological framework of 

specific types of tools, which produces a static picture of tool use and prehistoric lifeways. In 

an attempt to overcome this limitation and to broaden our understanding of past behaviours, I 

will be using the conceptual tool and methodology that is the centre of this study; the chaîne 

opératoire. I will also be examining the technological features of production of the raw 

material type and the artefacts in the stone tool assemblages selected for this investigation.  

The following is a brief introduction on how technology and the chaîne opératoire will be 

used in this study.  

 

Technology 
Often the definition of technology does not focus on aspects such as culture, agency, or 

cognition (Sørensen and Desrosiers 2008:8). However the evolution of culture has long been 

characterised by morphological changes in instrumentality, and is considered to be extremely 

important in paving the way for cultural change (Dobres 2010:103). Having said this, it has 

not always been obvious to consider what makes those processes viable, and what they have 

entailed, namely technology.  

The technological process has typically been seen in factors of a utilitarian nature, the 

practical side of cognition. It has mainly been based on materiality, productivity, 

functionality and utility (Dobres and Hoffman 1999:1-2; Edmonds 1990:56). This was deeply 

rooted in the understanding of the world at the time of enquiry, and has often been based on a 

conceptual separation line between the body and mind, in other words, a separation of society 

and the means of expression of it, technology. Nowadays technology is viewed very much as 

a total social phenomenon in Mauss’ (2002:100-101) terms, meaning that it connects every 

aspect of the society in which it is integrated. Technological practice, politics and worldviews 

are seen as being inseparable from human practice both now and in the past, always being 

part of social and material dynamics. This interaction has helped in the making and remaking 

of society and has become the expression of society and brought to light materialised 

versions of worldviews (Dobres 2010:106; Dobres and Hoffman 1999:2-7; Hodder 

1990:156). Technology viewed in this way has become central in virtually all research of the 
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ancient past. This is especially so when it comes to archaeology since artefacts are the 

principal remains left for us to find. In this regard when we think of objects, they are more 

than just the sum of their qualities, they are socially shaped and carriers of meaning. Objects 

can be understood not only by looking at the cultural context they are embedded in, and that 

originally produced them, but also by looking into the probable new scenarios they will later 

on be participating in (Gosden and Marshall 1999:173-174). A technological approach is a 

call to be aware of other realities and aspects and not to study in isolation (Edmonds 

1990:58). As a result, a benefit of this approach to lithics artefacts is the possibility of 

increasing knowledge about prehistoric people.  

Within the archaeological record, the resulting artefacts of a technological process have been, 

in many cases, all that is left for us to see. However looking beyond the artefacts themselves 

is a process which has often been omitted. Having said this, when we define technology as a 

total social phenomenon, it gives us the tools to see beyond the concrete, beyond the artefact 

itself, and gives us the possibility of grasping if not completely (it is arguable whether that is 

ever possible) more than we could see initially. It is here that a methodological tool is of most 

importance, since it provides a neutral ground to conduct analysis, namely chaîne opératoire. 

As it is empirically grounded it can give us access to not just the artefacts, but to some 

aspects of the world they were created as well (Dobres 2000:180; Dobres 2010:106).  

 

Chaîne opératoire 
The term chaîne opératoire was first introduced by André Leroi-Gourhan, mainly as a 

reaction to studies which were only typological in character (Eriksen 2000:76). He carried 

forward the views of his teacher, Marcel Mauss, viewing society through their techniques, 

which meant they were reaffirmed through everyday habits and technical routines (Dobres 

2000:174; Mauss 1979; Soressi and Geneste 2011:336). Typologies are based on the end 

result of production and as such lose the technological processes behind it. In this regard 

complex knapping practice needs visualisation of what we want; a goal, and the knowledge, 

together with interpretation and practice of how to get there (Pelegrin 1990:117-122). It is 

then of utmost importance not only to focus on the end result but also on the process behind 

it.  

Chaîne opératoire is an analytical methodology that gives very detailed and quantifiable data 

about the “life history” of artefacts in Kopytoff (1986) terms, giving access to the social 

system and collective understanding and meaning. The main aim of chaîne opératoire is to 
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create a methodological framework for a systematic reconstruction of operational sequences 

(Eriksen 2000:75). Chaîne opératoire gives us a methodological framework for describing 

the structure or logic of a specific action in material, temporal and spatial terms, giving not 

only the possibility of analysing an artefact but also the site itself (Buck Pedersen 2008:93-

102; Edmonds 1990:57; Inizan, et al. 1999:14). The main steps within the chaîne opératoire 

are; acquisition, production, use and discard (Houmard 2008:65; Inizan, et al. 1999:14). Also, 

of utmost importance, are all of the processes in between, such as technical knowledge, 

solving of problems, repair, and the identification of the raw materials in use. These things, 

together with the identification of actions that were not chosen, give us precious information. 

Beyond these aspects chaîne opératoire stresses choice, and through different research 

approaches we can see which choices were made, how they were made and the chain of 

action used in the production of these. In other words a biographical account of specific 

sequences (Edmonds 1990:57-61; Eriksen 2000:86). Every step gives traces of decisive 

characteristics that allow us to look into different technological processes giving insight into 

societies and behaviour. In this way chaîne opératoire gives us the ability to move beyond 

typology and function to see the social and symbolic behaviour of the people of the past 

(Dobres 2000:168). 

Within the chaîne opératoire methodology we can find different research techniques, 

including use wear analysis, spatial organisation analysis, experimental archaeology and 

refitting (Dobres 2000:166). In the scope of this study I have used a mixture of some of these 

approaches, although refitting is the main one in use and needs a more detailed review. 

 

Refitting 
Refitting as a research technique consists of the reconstruction of knapping ensembles from 

each core to its flakes. Revealing information about methods of preparation and reduction, 

and as such showing each step of every artefact in the phases of production (Bodu, et al. 

1987; Cziesla 1990:1). As a result it gives us invaluable information about what the original 

knappers were aiming to do, the order of this process, and a special insight into cognition. 

Furthermore refitting allows us to track the movement of an artefact or raw material in 

question throughout a site, being most helpful when it comes to seeing contemporaneity of 

the findings, but also giving us insight in possible post-depositional disturbance which may 

have taken place (Cziesla 1990:2; Skar and Coulson 1986:95; Stene, et al. 2010:484). 

Refitting is also most useful when it comes to assessing the extent of damage and 
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determining pieces that are missing from a reduction sequence, as well as classifying and 

identifying techniques of production. Refitting can also reveal incidents of vertical 

displacement, settlement dynamics, and when artefacts distributions are undisturbed it is also 

possible to detect areas of activity (Ballin 2000:112-115; Inizan, et al. 1999:96; Weber 

2008:80).  

However, this research technique does not go without criticism. It has been argued that it is a 

very time consuming method, and when applied to large ensembles it is not usually carried 

out in its entirety, failing to show the total picture (Ballin 2000:120-121; Sørensen 2008:121). 

However when conducted in extensively excavated sites, such as the ones presented in this 

study, results can be surprising, extensive and offer invaluable new information. It was with 

these possibilities in mind that refitting was chosen as the main method applied to the 

material within this study. The aim here as mentioned is not to discard other methods such as 

typology (which is also in use here), rather it is to include every possible approach that can 

give us a deeper understanding of past behaviours. 

 

When we apply the chaine opératoire to archaeological studies it allows us to reconstruct 

actions and to see the chain of production and the choices made, by an already conceptual 

cognitive mapping of technology. As we have seen, the organisation of technology in society 

entails so much more than the material result of it. Aspects such as social labour, relations of 

production, value systems, world views and social negotiation are shown, and furthermore 

these are factors that are working together in everyday practice, even today (Dobres 

2000:172). Chaîne opératoire does not automatically solve all problems and give us total 

access to these aspects, but we have to be aware of them to begin with to be able to uncover 

as much as we possibly can about prehistoric behaviour. 
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3 Previous research in Hedmark 
 

The “stone use period” in Hedmark stretches from the Stone Age, Bronze Age and into the 

early Iron Age. However research into the Stone Age in this area, has not been particularly 

extensive. Previous studies (e.g Boaz 1997:11-17) focused on three categories that were 

relevant up until recently; cultural historic research, hydropower research, and problem-

oriented research. A further category can now be added; the establishment of a military base 

(Persson 2010a). This is the inception of the Gråfjell project. It is within this last category 

that the present study is based. 

Before presenting the case study areas and sites used in this analysis, it is necessary to put 

this in context by briefly describing the research history of this area.  

 

Research history 
The earliest investigations in Hedmark county are attributed to Anathon Bjørn (1934), and 

Anders Hagen (1946). Both of these studies were based on typology and distributions of stray 

finds. The result from these analyses indicated that the southern part of the district had a 

Neolithic character.  However there were virtually no finds present in the inland area. On the 

other hand, in the northern part of the district, slate artefacts and a predominance of arrow 

points were present. These artefacts did not belong to the Neolithic and were interpreted as 

belonging to highly mobile hunters and gatherers. In this way the northern and southern areas 

of the district were clearly differentiated (Boaz 1997:11-13; Stene, et al. 2010:31). In the 

studies of Bjørn and Hagen the morphology of artefacts was seen as the key to understanding 

past populations and connecting them to different archaeological cultural affiliations. This 

avenue of investigation was not particularly successful because knowledge of the limited 

collections made it impossible to draw further interpretations or to link them to a Mesolithic 

context. Also, these early studies were using the same settlement characteristics known from 

the coastal areas, the Fosna or Nøstvet culture as a model. Without the characteristic 

attributes of those specific cultures, Mesolithic settlements of the inland were rendered 

invisible (Boaz 1997:11).  

The belief that the interior areas of southern Norway were uninhabited until the Neolithic 

period remained virtually unchanged until the late 1950s. At that time investigations in 

connection with hydropower research substantially increased our knowledge of these areas. 

Although there were still fewer localities than other areas these studies indicated that sites 



 12 

had been in use both in Mesolithic and Neolithic times.  It was also demonstrated that sites in 

the forested areas of Hedmark contained a highly varied composition of lithic raw materials, 

while in the mountains the main raw material was flint (Amundsen 2007:21; Boaz 1997:13; 

Persson 2010a:31).  

It was not however until the 70s that substantial new aspects about the inland areas were 

brought forward in the work of Egil Mikkelsen and Per Oscar Nybruget (1975). They 

suggested that the pattern of Stone Age settlements in this area was divided on economical 

aspects, with the peoples seeking the most advantageous area to live  (coast or inland) at 

different times of the year. In their opinion this was the interior areas on winter and the coast 

areas by summer. The work of Mikkelsen and Nybruget opened the possibility of settlements 

of a longer nature.  

By the 80s and 90s, studies focused on Hedmark were conducted on topics and areas of 

interest which had been chosen specifically by researchers. These were located in Svevollen 

(Fuglestvedt 1992; Mikkelsen 1989), which focussed on two Late Mesolithic pit studies and 

the investigation of the jasper quarry in Flendalen, Trysil (Sjurseike 1994).  

The investigation carried out in Svevollen was conducted by Egil Mikkelsen (1989) 

(Svevollen I), and Ingrid Fuglestvedt (1992) (Svevollen II). These excavations were about 

50m apart but the interpretations differ in some respects. Both investigators saw movement 

from seasonal use, especially with regard to the coast and inland.  Mikkelsen interpreted 

these structures as a winter settlement while Fulgestvedt did not rule out settlement in other 

seasons of the year, especially during the last part of Stone Age. These studies changed the 

view of the interior areas (see Boaz 1997:15-16). 

The jasper quarry in Flendalen was registered in 1984 by Egil Mikkelsen. A 14C test gave a 

date of 5790-5570 BC  (6790±100 BP)(see Boaz 1997). ; Raghnild Sjurseike (1994)  studied 

this quarry in 1990 and 1991. Her investigation included both a technological and 

distributional analysis of the material from the quarry, both in Hedmark and in the vicinity of 

Flendalen, mainly within Sweden. An important result was that not only had extraction of 

raw material taken place at the quarry, but also the production of tools and artefacts. 

Sjurseike (1994:135-152), in light of these results, points to knowledge continuity, 

connections, and learning as well as possible gender division and ritual aspects that could 

have been taken place here.   

In the last research category, the establishment of a new military zone in Rena, two projects 

have taken place; the Rødsmoen and Gråfjell Projects. The latter will be covered in more 

detail later in this study. The Rødsmoen Project (see Boaz 1997), was of particular interest 
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because it was located only about 40 km from the previously researched area of Svevollen. 

The decision was taken to excavate in and around a series of structures. Results were similar 

to those from Svevollen with the structures being confirmed to be house pits, which also 

yielded evidence of been inhabited during colder months. While a varied set of raw material 

has been seen in the inlands of Hedmark, in the areas surrounding the house pits structures 

there was primarily flint. Dating were determined to be within the Mesolithic and early 

Neolithic.  

 

Use of the areas in Hedmark 
In light of the different research projects presented above, when we look at the use of the 

interior areas in the Stone Age period in Hedmark, Boaz (1999b) makes a distinction between 

two periods. The first one, between BC 6700-5900 was characterised by a lesser use of the 

interior areas, which was explained by depicting the people of this period to be mainly 

adapted to coastal regions. In the second phase, BC 4000-3500, the interior areas showed 

greater evidence of use, as was also the case for the coastal areas. Furthermore, when looking 

at the periods before these, from the melting of the ice sheet around 8000 BC until 6700 BC, 

and in between these categories, around 5000 BC, the use of the inlands declined or did not 

take place at all. Around 5900 BC there was a decline in the settlement in the interior areas. 

This contrasted to the intensification of the use of the coastal areas within the Nøstvet culture 

in east Norway. These events could have a direct correlation. Another difference was higher 

quantity of flint could be found in the inlands related to this period. This was interpreted as a 

possible connection between the coastal and interior settlements. The interpretation of use of 

these regions was now seen as a web of connections and relationships, bringing with it a new 

form of technology.  

The distinction between early and late Stone Age has traditionally been perceived as the most 

important change in the eastern Stone Age in Norway. However, as reported by Amundsen 

(2007:21) the results from the inland areas suggest changes of a greater magnitude with 

regard to settlement patterns and increased use of these areas between 5500-4500 BP.  

Within this framework the study case areas and sites chosen within this project will be 

presented. 
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4 Presentation of the study case areas and sites 
 

The Gråfjell project covered an extensive area of enquiry and five archaeological fieldwork 

seasons were carried out from 2003 - 2007. Many sites and materials have been found as a 

result. Consequently, concerning the use of different raw materials, finds within the Gråfjell 

project offered an excellent opportunity to better understand how lesser known raw material 

types were used. With this aim in mind, three sites were selected; Knubba in the Gråfjell area 

and Bjørkeli and Stene Terrace from the vicinity of the Rena River. These sites all had in 

common that jasper artefacts were in their inventory and it is this material that is going to be 

at the centre of this study.  

This project has been extensively reported elsewhere (see Amundsen 2007; Rundberget 2007; 

Stene 2008; Stene, et al. 2010). In this chapter only the most important aspects of the selected 

sites and materials are going to be presented. However, first it would be beneficial to briefly 

outline the different areas in question within the Gråfjell project.  

 

Gråfjell area 
Gråfjell is located between Renadalføren in the west, and Slemdalen in the east (see 

Amundsen, et al. 2003; Amundsen 2007; Persson 2010b). Three rivers surround this area, 

Slemma, Rena in the west and Søre Osa in the south. This area has an altitude of 1008 meters 

and can be divided into a northern and a southern area because of its geology and vegetation 

but also because of the types of archaeological finds and cultural heritage sites that have been 

found, which are mainly located in the southern area. The archaeological localities in the 

Gråfjell area total 28 (see fig 3). These localities were scattered throughout the landscape and 

often found in connection with a water source. Most of the marshes investigated in Gråfjell 

date back to the Mesolithic period, ranging from 8000 - 5000 BC. Sites found in this area 

were often small and finds were scarce. In the whole of the Gråfjell area, only 6 cooking pits 

were found, which were all dated to the Mesolithic, ranging across the whole spectrum of this 

period. One of these cooking pits is present in site Knubba. 
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Figure 3: Map of the Gråfjell area showing localities. Illustration after Amundsen (2007:18), 
modified by author. 
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Knubba 
This site (see Amundsen 2007:38-42) is located inside in the Gråfjell area (see fig 3), and is 

named after the nearby brook. It is about 800 metres above sea level, and about 20 meters 

northeast of the brook. This area is characterized by broad marshlands with some dry ridges 

and crests. 

Excavation in this site was carried out by regular Stone Age excavation methods. With 1x1 

square meters divided in quadrants, in layers of 10 cm each and the soil was wet sieved 

through a 4 cm mesh screen. Here the only raw material present was jasper and the total 

number of finds comprised 99 artefacts. Also present was a circular cooking pit with a size of 

1.8 meters on the top layer and 1.3 meters diameter on the bottom, the pit depth was 

approximately 20 cm. The pit was constituted of burnt stone, coal mixed with sand, and 

gravel. The burnt stones were situated mainly on the surface and in a compact layer that went 

from 1-10 cm beneath the surface. They were, for the most part, concentrated in the middle of 

the pit and directly outside of it towards the east. This was thought to be a possible place for 

discarding of used burnt stone, with probably several uses of the pit (Amundsen 2007:38). 

Stone material outside the pit area was easily distinguishable from the material from the pit, 

since it was considerably rounder and had a natural appearance. With regard to the other 

materials found in the pit, a 10-15 cm layer of coal was present and several 14C tests were 

carried out in this layer from different parts of the pit. The results were consistent, and they 

showed extremely early dates making this site the oldest dated in the Gråfjell area, at 8150-

7445 BC. This area was covered with ice until at least 8000 BC, making the 14C dating viable 

(Amundsen 2007:42).    

To the north of the pit, in an area of only about 4m², 98 pieces of jasper were recovered, and 

in the cook pit itself a single remaining piece, also in jasper, was located. This last piece, 

because of its location, was believed to connect the findings and the dating together 

(Amundsen 2007:42). All the material was knapped but there was no evidence of retouch. It 

was also reported that because of the small area from which the findings were extracted, and 

because they were all made of the same material, they probably belong to one core, which 

was, unfortunately, not found on the site. The debris was thought to indicate a prepared core 

had been brought to this location, used and then taken away (Amundsen 2007:40). 

This material was mostly attributable to microblade technology, and could therefore be dated 

to a period between the Middle to Late Mesolithic. While typologically it is impossible to be 

more specific than this, this attribution is consistent with the dating of the pit to the Middle 
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Mesolithic. This site was reported to be most likely the result of one visit, this because of the 

low amount of finds and the fact that the material was only made out of jasper(Amundsen 

2007:38-42).  

 

Rena River area 
The areas located near the Rena River (see Stene, et al. 2010) are all located by the river 

terraces. East of the river, seven different localities were investigated, over a distance that 

stretches out for about 170 meters (see fig 4 right side, marked in red) (Damlien 2010d:232). 

The terrace had no clear topographic indications of possible locations, such as bays, streams 

or points. Because of this, recognition of individual localities was not an easy task since the 

majority of the area appeared to be suitable for settlement. Therefore, examination of the 

entire area was carried out.  

Research conducted in the Rena River areas showed that localities varied significantly in the 

amount of finds, raw materials in use, and also in extent. Furthermore several structures have 

been found here, including fireplaces, cooking pits, and living spaces. Also present was a 

large amount of burnt stone, and in some sites it has even been the largest category. 

Regularly burnt stones coincided with the distribution of other finds/artefacts and structures 

making it apparent that it had a connection to human use. Activity in this area stretches from 

Middle Mesolithic to the end of Late Mesolithic, a time span of approximately 4000 years 

(Stene, et al. 2010). 

Two localities were chosen for analysis from within this area, Bjørkeli and Stene Terrace (see 

fig 4). 
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Figure 4: All sites from the Rena River area. Illustration after Stene, et al. (2010:9), modified by 
author 
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Bjørkeli 
Bjørkeli is located east of the Rena River directly beside the terrace edge (see fig 4). Today it 

is about three meters above water level and about 239 metres above sea level (Damlien 

2010a). The site is located in a north-south lightly sloping field, with some flat areas. There 

were no natural topographical limits to the site, but towards the east the terrain rises to the 

right to a river terrace and marsh. The soil on this site was mainly composed of stony gravel, 

and was mixed with several soil masses as a result of an uprooted tree. To the south and 

southeast of the locality there was undisturbed ground and a large quantity of cracked stone 

which was notably different from the other areas of the field. However, the soil profile in this 

locality was well-balanced and did not show any excessive amount of disturbance. 

Excavation in this site was carried out by standard Stone Age excavation methods. With 1m² 

divided in quadrants in layers of 10 cm each and the soil was wet-sieved through a four cm 

mesh screen. Up to four layers of soil were excavated, with the majority of finds lying in the 

first 15 cm, which was also the case for burnt stone. The location was considered as 

approximately fully excavated and findings were distributed over an area of 210 m2 (Damlien 

2010a:238-239) .  

Regarding the dating of this site OSL and 14C test were carried. Results from dating analysis, 

gave an Early/Middle Mesolithic dating; the results from OSL were 9270±710 BC, and it was 

considered as almost 96% certain that the closest dating could be 10 800–7900 BC. This 

information together with the typology of the finds from the site, was thought to indicated a 

period of occupation between 9250-6350 BC (Damlien 2010a:251-253). However, activity in 

here could not have been before 8000 BC since it was then that the ice sheet probably 

disappeared from this area. 

The site of Bjørkeli contained two large concentrated areas where several activities were 

thought to have occurred, and three smaller ones of a more specialized character but 

apparently connected to the larger areas. These were labelled A1 to A6 from south to north 

correspondingly (see fig 5). Based on the character of the finds, the settlement was thought to 

be temporary (Damlien 2010a:262-263).  
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Figure 5: Bjørkeli, Rena River, Hedmark. Distribution of finds and designated concentration 
areas. Illustration after Stene, et al. (2010:254), translated and modified by author. 
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The total number of artefacts from the site was just over 52001 artefacts (see table 1). Finds 

were produced using a variety of raw materials. Among these different types of quartzite 

classified in different groups, at 65% of the total, was the predominant one with jasper at 

17% and flint at almost 7% (Damlien 2010a:238-239). There was also a large quantity of 

burnt material, often within the different concentration areas. Lithic finds and burnt material 

frequently occurred together, this was thought to indicate the presence of several fireplaces 

which were no longer recognizable in the soil (Damlien 2010a:239-259). 

 
Table 1: All artefacts and raw materials types from Bjørkeli, Rena River Hedmark. See glossary for 
definitions of ‘local, semi-local and non-local’. After Stene, et. al (2010:243), translated and modified by 
author. 

Type of raw material Cores Blades Microblades Tools (points) 
scrapers… 

 Total 

finds Flint (non-local) 3 4 21 12  341 
Jasper (non-local) 19 7 19 11  908 
Quartz group A (semi-local) 

lllocallocal2) 

- - - -  16 
Quartzite groups (local) 33 10 5 49  1792 
Quartzite groups (semi local) 25 16 27 60  2142 
Quartzite groups (non-local) - - 4 -  10 
Grand total      5209 
 

In Bjørkeli (Damlien 2010a:239-256) the findings seemed to show that only some raw 

materials were selected for the production of microblades. Jasper at this stage did not seemed 

to be one of them. While blades, which were characteristic of the site were present in most 

raw materials. It was reported that a blade was refitted between concentration A2 Bjørkeli 

and A2 Stene Terrace, opening for possible contemporaneity between these sites. When it 

comes to typology and artefacts, the site revealed many scrapers and there was also a large 

number of microblades. Diagnostic artefacts from this site were a triangular microlith, a 

conical microblade core and a microburin, implying a Middle Mesolithic dating.  

Turning now to the jasper finds from Bjørkeli. 

 

Jasper 

Jasper was the second most represented raw material at this site. It accounted for 17% of all 

materials found. It also appeared in each of the major groups in the field with a larger 

concentration in the southeast and a dominant position in the northern parts of the field (A5) 

(see fig 5).  

                                                
1 In (Damlien 2010a:236) the total is rounded off to 5200. 
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Jasper on this site was described and separated in two groups; (a) a dark red almost plastic-

like variety, in which occasionally orange-coloured lines are present, and (b) a matt pink 

type, which was the most common accounting for almost 84% of the jasper on the site 

(Damlien 2010a:240). In total there were 908 knapped jasper artefacts and of these only 11 

pieces, were retouched (see table 2). Jasper as a raw material is not originally from the Rena 

River area and its provenance is though most likely to be from Flendalen quarry, in Trysil 

municipality (Damlien 2010a:240). 

 
Table 2: Jasper artefacts from bjørkeli, Rena River, Hedmark. After Damlien (2010a:240), translated 
and modified by author. 

Tools in jasper Number 
Scraper 4 
Borer 2 
‘Knife’ with retouch 2 
Blade with retouch 1 
Flake with retouch 2 
Sub-total 11 
  
Debitage in jasper 

 

 

jsjasper 

 

dedebitatgdebdebitage 

 
Core 19 
Blade 5 
Microblade 19 
Flake 830 
Fragment 23 
Sub-total  897 
Grand total 908 

 

Among these finds (see table 2), there were 19 cores, (2%) and 5 core fragments, all from 

bipolar cores. Cores in jasper bore evidence of high exploitation. Furthermore, un-retouched 

material, beside debris, was composed of 19 microblades, and 4 blades and 7 flakes. Out of 

the retouched artefacts were 4 classified as scrapers and had a generally overall round shape. 

At this point, production of microblades was not thought to be an intentional feature within 

jasper (Damlien 2010a:244).  

 

Stene Terrace 
This site is located 240 metres above sea level, east of the Rena River and is approximately 

70m south of Bjørkeli (see fig 4) (Damlien 2010b). The excavated area is about 20 meters 

east of the riverbank and about 4 meters above the normal water level of the river. An abrupt 

slope down to the river delimited the locality but no other topographical limits were evident. 

The soil on this site was mainly composed of stony gravel and it was mixed with several soil 

masses as a result of an uprooted trees. The site was located on a cabin plot so recent activity 
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and possible subsequent disruption must be taken into account. However a soil profile was 

cut through a substantial section of this locality and despite the recent activities, the profile 

did not show any signs of disruption. Excavation in this site was carried out by the standard 

Stone Age excavation methods described above, with 1m² layers divided in quadrants, of 10 

cm each, and the soil being wet-sieved through a 4cm mesh screen. 

Regarding dating beside typological analysis, tests including 14C and OSL were conducted. 

The results of these tests were extracted from two cooking pits and two fireplaces. These 

results were assessed to indicate several visits within the Late Mesolithic, ranging from 5590-

3881 BC.  However, according to typological analysis, Middle Mesolithic traces were also 

present (Damlien 2010b:293-296).  

On the basis of the location of the finds in Stene Terrace, the site was divided into six 

possible use areas (see fig 6). This was based on the different characteristics of the material, 

location of the finds, and also on the different structures found on the site; the two cooking 

pits and a possible living space structure with an interior fireplace.  



 24 

 

Figure 6: Stene Terrace, Rena River, Hedmark. Distribution of finds and designated 
concentration areas. Illustration after Stene, et al. (2010:305), translated and modified by author. 
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The total amount of finds in Stene Terrace was among the highest in the Rena River area with 

4203 artefacts, 42gm of burnt bone and about 2095.6 kg of burnt stone. They were distributed 

over an area of 200 m2 (Damlien 2010b). Finds were numerous and varied, and were mainly 

found in layers 1-3 (the top 30 cm), although the majority occurred in the first 10 cm. Among 

the finds, quartzite was predominant, representing almost 68%, a subcategory of quartzite 

(milk quartz) was next at 14%, then flint at nearly 10%, and jasper at about 9% (Damlien 

2010b:279-296).  

 
Table 3: All artefacts and raw materials types from Stene Terrace, Rena River Hedmark. After Damlien 
(2010b:286), modified and translated by author. 

Type of raw material Cores Blades Microblades Tools (points)  Total finds 
Flint (non-local) 8 1 18 24  395 
Jasper (non-local) 11 - 14 10  369 
Quartz group A (semi local) 1 - - -  13 
Quartzite groups (local) 21 1 2 39  2467 
Quartzite groups (semi local) 6 7 16 38  958 
Undetermined - - - -  1 
Grand total      4203 
 

The tools were dominated by scrapers and cutting tools as identified by Damlien (2010b), but 

also present were blades, microblades, and microblade cores . The cores were predominantly 

made from flint, jasper and various types of quartzite. Cores showed a fairly even distribution 

between bipolar and platform cores within the site. The large quantity of bipolar cores 

suggested a maximization of material use, particularly with regard to high quality or not 

easily accessible raw material types (Damlien 2010b:288-289). In this regard the number of 

microblade cores was thought to be inflated because platform and bipolar cores could 

originally have been handle cores (Damlien 2010b:289). Furthermore microblades and 

microblade cores were made from virtually all the raw material types on the site. Several of 

the microblades were, as reported, analysed to have showed traces of use, indicating change 

and renewal of blades at the locality (Damlien 2010b:290). Among other types of tools 

present on the site were one fragmentary and two complete microliths. However, no 

microburins was identified.  According to Damlien (2010b) it is difficult to assert whether the 

microliths from this site were produced using this technique. Furthermore six knives, three 

borers and three burins were present. One of the burins was thought to be a combination tool 

since it also had been retouched. Aside from the artefacts described here, there were also 

several pieces with retouch that could not be classified as a specific tool type but were 

possibly used as such (Damlien 2010b:290-291). 

 



 26 

Jasper 

In total 369 jasper artefacts, about 9% of all finds at the site, were recovered from Stene 

Terrace (see table 4) (Damlien 2010b).  

 
Table 4: Jasper artefacts from Stene Terrace, Rena River, Hedmark. After Damlien (2010b:284), 
modified and translated by author. 

Tools in jasper Number 
Triangular Microlith 1 
Scraper 7 
Flake/ fragment with retouch 2 
Sub-total 10 
  
Debitage in jasper  
Core 11 
Microblade 13 
Flake 295 
Fragment 40 
Sub-total 359 
Grand total 369 

 

About 3% of the jasper material was retouched. Out of the un-retouched material there were; 

11 cores, 13 microblades, 295 flakes and 40 fragments. Microblades accounted for almost 4% 

of the total amount of the jasper finds. In addition several cores were thought to be linked to 

microblade production. In this regard between jasper and flint (no-locally available materials 

on this site), they had the highest percentage when it came to production of microblade and 

microblade cores. Furthermore cores in these materials were processed using bipolar 

technique, thought to been used to maximize the material. Other indications of maximization, 

was cores being retouched and used as tools. It seemed that these materials were brought to 

the site as finished cores or blocks (Damlien 2010b:283-284). 

As in Bjørkeli, jasper on this site was described and separated in two groups, a dark red 

plastic-like variety, (which in some cases contained orange-coloured lines and spots), and a 

matt pink type. All pieces had spots or white lines. The matt pink type was in majority here 

with a percentage of 65% (Damlien 2010b:283).  

In the following chapter a brief introduction to jasper and its use in southern Norway is 

presented. 
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5 Jasper 
 

Jasper is a form of chalcedony, or cryptocrystalline quartz (SiO2), which contains varied 

amounts of iron. This raw material is rather opaque, and is commonly red but can also be 

brown, yellow and greenish. Jasper can often present mixed shades, this colouring depending 

strongly on the iron quantity and oxidation in the material (e.g. Bishop, et al. 2005; Luedtke 

1992; Price, et al. 2012). In Scandinavia the most common variant is red, this material is 

fairly homogeneous and has similar knapping qualities to other raw materials such as flint 

and chert (Inizan, et al. 1999).  

Jasper is not found naturally in the Gråfjell area, meaning all of this raw material type had to 

be brought from another location. In Norway, jasper is found in Trøndelag, Bømlo and 

Flendalen (Sjurseike 1994:56). The closest quarry sites to the Gråfjell area are at Flendalen. 

Regarding this location, a geological analysis of single samples of the jasper material 

extracted from the quarry raised doubts if this is in fact “real” jasper, or should be considered 

tuff.  However it was also acknowledge that this material is difficult to determine without a 

more comprehensive study (see Bryhnis in Sjurseike 1994 appendix). With this proviso the 

material from Flendalen has continued to be regarded as jasper because of its distinct 

characteristics (Sjurseike 1994; Stene, et al. 2010).  This is also the case in this study. Further 

investigations could clarify if this is in fact jasper, or a jasper-like material. 

The jasper from this study bears a number of similarities to the material from Flendalen. 

These include the colour spectrum, the many inclusions that some of the material from this 

study exhibits and a distinctive tabular form. As the jasper from the Flendalen quarry is 

located in a conglomerate and is usually found in cracks (Sjurseike 1994:54), this could 

explain this last feature. Flendalen quarry is located approximately 50 km east of the Rena 

River. This indicates either familiarity to the quarry or acquisition through a network of 

connections with individuals or groups.  

Jasper has previously been associated with use on Late Mesolithic localities (Sjurseike 

1994:140). Now, in light of the results from the Gråfjell project, including the present study, 

this can be pushed back to include use in the Middle Mesolithic. Furthermore as indicated by 

Sjurseike (1994:55) jasper had often been overlooked or misclassified in the archaeological 

record in Scandinavia, however in figure 7 we can se an approximation of the areas where 

jasper has been recovered on southern archaeological sites.  
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Through studying less common lithic materials, such as jasper, their morphological and 

technological features can lead to a broader understanding of prehistoric behaviours. In this 

regard, in the following chapter, the analyses and results of an investigation of the jasper 

from Knubba, Bjørkeli and Stene Terrace are presented. 

 

Figure 7: Map of Norway and Sweden showing an approximation of the areas where jasper has 
been recovered on southern archaeological sites. Flendalen quarry is marked in red. 
Illustration from Google maps, modified by author. 
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6 Lithic analysis 
 

The collections examined in this study are from a range of sites from the Gråfjell project. A 

common feature on these sites was the occurrence of artefacts made from jasper. The choice 

to focus exclusively on jasper was an easy one mainly because this is a raw material that has 

received little attention in Norway. 

As previously presented three sites were selected. These were Knubba in the Gråfjell area and 

two others by the Rena River, Bjørkeli and Stene Terrace. These sites were extensively 

excavated and well-documented, giving an ideal scenario to conduct further studies. With this 

in mind, in order to investigate aspects beyond a utilitarian/typological character, I wanted to 

uncover possible behavioural aspects. The perfect platform to start was to carry out a 

technological approach, and the methodological tool to do this was clearly the chaîne 

opératoire. While several research techniques are in use, refitting was most extensively 

applied. In this regard when approaching the material, after all artefacts were labelled I 

consciously decided not to separate the finds by site. This allowed me to be as free as 

possible from any influence as to which pieces I should be concentrating on. Questions that 

were immediately present were: How was jasper used in the different sites? How much 

variety and differentiation is present among jasper within these sites? Which technological 

processes have been conducted? And are these sites contemporaneous? Are there connections 

between them? 

Although extensive refitting work has been carried it is not exhaustive due to time 

constraints, so the possibility to discover further aspects within this body of material are 

definitely still present. In the following pages, a description of the material and results from 

each site is presented. 
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Knubba  
On this site, as described in chapter three, there were only 99 artefacts recovered. All of the 

pieces were made out of jasper making it an obvious choice. The quality of the excavation 

was high and the site was totally excavated.  

 

In the scope of the analysis of this group of material, eleven refit groups were formed. In all 

48 pieces out of 99 were refitted, making it almost 50% of this collection. Summarized, this 

investigation yielded, through refitting, distributional and technological analysis, evidence of; 

leaching and colour alteration, core platform preparation, together with core face preparation 

and reduction, microblade production and a large amount of hinging. Based on these features 

the date of the site is also discussed.  

 

Knubba was the first site I embarked on, and many features were apparent very quickly. One 

such feature regards the quality of the material, which is leached, light in weight and of a 

very light pink shade (see appendix). The material is also quite small with most of the 

artefacts being less then 4 centimetres. The leaching of 

the material makes it difficult to assess the original 

quality of the same.  It is therefore important to note the 

variety of coloration. The most outstanding piece in this 

regard is no longer the usual reddish, pinkish tone of 

jasper - it is heavily altered and it is now grey (see fig 

8). Why this piece is a different colour is as yet 

undetermined but in this refit group it is also visible two 

other tones of pink in the two remaining flakes (see 

appendix, refit group 4). This demonstrates that jasper 

can range in widely in colour and tone, even within a 

single block of material. Within the material found at 

Knubba this feature seems to be particularly prevalent as 

pieces were affected and leached by unknown external 

factors.   

 

On other features, several steps in the production of artefacts are missing. This is illustrated 

by a previously prepared core brought to the site. All of the pieces found at the site appear to 

Figure 8: Knubba, Gråfjell, Hedmark. 
Refit group 4 showing alteration in 
coloration of artefacts. Photo by author. 
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be removed from one core. Although not all of the pieces could be refitted, they show the 

same features of core reduction. There was however no remaining core found at the site, 

which supports the assumption of movement of the material, suggesting that the core was 

transported elsewhere. On the basis of the refits what was 

left of the reduction of this missing core is approximately 

4,5 cm in length.  Interesting in this regard is that the 

remaining core of this sequence must have been quite small 

but still considered useful enough to be taken along. 

Regarding the technological aspect of the finds, it is not an 

obvious or straightforward compilation. Although few in 

number, some of the most diagnostic features showed 

microblades (see fig 9), typologically placing the finds in 

the middle/late Mesolithic.   However, in regard to the 

dating of the site, there was one structure found in Knubba 

were a single flake was found.  This structure was dated to 

approximately 8150-7445 BC, connecting the material and 

site to a middle Mesolithic dating, and also making it the 

oldest site in this project (Amundsen 2007:42). 

Notwithstanding, regarding the piece found within the 

cooking pit (see fig 10), I did not managed to refit it, 

however it does show the same technological features of 

others flakes at the site, especially those of refit group four 

(see appendix and fig 8).   In my opinion this connected it to 

the rest of the material. Interesting when it comes to this 

piece, going back to colour alteration, is that if there was one 

Figure 9: Knubba, Gråfjell, Hedmark. 
Refit group 3 showing set of 
microblades and blades. Photo by 
author. 

Figure 10: Knubba, Gråfjell, 
Hedmark. Flake found within the 
cooking pit. Photo by author 
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piece that should have shown alteration it was this one.  However, this is not the case as it has 

only a slightly reddish tone and is not noticeably burnt as would have been expected from 

being in a cooking pit. Other features within this body of material are most clearly present 

within refit group 1 (see appendix). 

This group is composed of thirteen 

different pieces and show features 

such as removals of previous core 

face (see fig 11, left A) most likely 

carried on another location, 

preparation of a new platform (see 

fig 11, left B) and the negative scar 

of a platform rejuvenation flake (see 

fig 11, right). This evidence of 

platform preparation (see fig 11), 

shows that they were trying to create 

usable platforms, in all likelihood for 

microblade production. This attempt 

did not however seem to be successful, mainly because they subsequently knapped this entire 

portion of the core which produced hinging. After this step, it is even possible that they 

changed the axis of the core by ninety degrees to thereafter strike a rejuvenation platform (se 

fig 11), to then try to knapped from this angled instead.   Here it is important to note that 

hinging is something that occurs often 

in this body of material.  Such is the 

case of refit group five and seven (see 

fig 12 and appendix).    However when 

it comes to hinging in refit group one, it 

is quite symmetrical and covers most of 

the group (see fig 13). This feature 

made ultimately this part of the core 

unusable for microblade production. 

However, regardless this aspect, the hinging appears to have been an intentional feature. 

Moreover it is not clear at this point what it was intended to serve. 

Figure 12: Knubba, Gråfjell, Hedmark. Refit group 5 and 6 both 
examples of hinging. Photos by author. 

Figure 11: Knubba, Gråfjell, Hedmark. Refit group 1: To the left; A: 
removals of face of the core and B: platform preparation. To the right, 
removals from platform rejuvenation flake. Photos by author. 
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Other pieces and refits groups are mainly 

debris, although some refit groups do seems 

to come from early preparation of knapping 

platform such is the case of refit group 4 (see 

appendix and fig 8).  

 

The overall distribution of finds (see fig 14 

marked in red), and the replotted refit groups 

(se fig 14 groups in different colours) cover 

the same area. This supports the occurrence 

of a single knapping event. Some movement 

is found within the refit groups, with the 

longest horizontal distance between single 

refits being three meters.   The spread of this material could have been caused by post-

depositional actions such as frost and soil movement.  It could also have been the result of a 

limited amount of scuffing from human traffic, as it is only 2 meters from the cooking pit. 

This further strengthens the connection of this feature and this body of material. All of this 

evidence indicates a single visit, probably hunt related, and together with the uniformity of 

the material to most likely one knapper.  

 

  

Figure 13: Knubba, Gråfjell, Hedmark. Refit group 1 
showing hinging. Photo by author. 
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Figure 14: Distribution map of Knubba, Gråfjell, Hedmark. Displaying refit groups in different 
colouration and location of all finds in red. Group 1 in green, group 2 in purple, group 3 in blue, 
group 4 in orange, group 5 in black, group 6 in fuchsia, group 7 in calypso, group 8 in pink, group 9 
in yellow, group 10 in darker pink and group 11 in brown. After Amundsen (2007:41). Modified and 
translated by author. 
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During the examination of this collection the intention of the knapper was not always clear 

but several new features came forward as a result of this analysis. Clear from the beginning, 

however, were the characteristics of the material, which showed high leaching and 

differentiations in colouration. Also evident was the technological congruence that the 

material displayed, indicating all 99 pieces came from a same core of material, something 

that was confirmed by refitting and distributional analysis. Technological features present 

evidence of microblade production, together with platform preparation and platform 

rejuvenation, which supplies evidence of the choice of a specific knapping sequence and a 

pattern of thought. Also present was a large amount of hinging suggesting this was an 

intentional feature. This was specially brought to light by refitting although the purpose of 

this is at present unknown. These results together with a distributional analysis of the material 

suggest a single visit, probably hunt related. Upon completion of the knapping at this location 

all remaining material was taken away for re-use. 

 

 

Bjørkeli  
Bjørkeli is the first of the two sites in this investigation located by the Rena River (see fig 4). 

The quality of the excavation was high and the site is considered to be fully excavated. This 

site was dated using several methods including typology, 14C and OSL analysis. The results 

place it to the middle Mesolithic to around BC 9270±710. Activity in this site was 

demonstrated in the course of excavation work to be over an extensive area, where several 

structures and different use places were detected and five concentrations areas designated 

(see chapter 4). In Bjørkeli there were a wide variety of artefacts produced from in a range of 

different raw materials as showed in chapter 4 (see also table 1). Jasper was the second most 

common raw material at the site with 908 artefacts found, a 17% total of all finds at the site. 

Making it also the largest body of material within the present study. 

 

It was evident from the onset that not all of the jasper from this site could be included in the 

analysis. Many pieces were too small to work with, specially taking into account time 

constraints. Out of the 908 artefacts 464 were chosen as viable. Throughout the analysis of 

this set, 47 different refit groups have been formed. In all 126 pieces out of 464 have been 

refitted, or about 30% of this collection. The material from this site display all of the 
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technological features named in categorization within the Gråfjell project showed in chapter 

4, such as retouching of blades and flakes, scrapers, regular blades.  

As will be presented in the following page on the basis of the results of refitting, 

distributional and technological analysis, this study has yielded evidence of; leaching, 

inclusions, indications of burning, platform preparation and rejuvenation flakes, production 

of microblades, and a distribution analysis indicating individual knapping events in five 

different activity areas.    

 

 

Aspects that were immediately evident within this collection was the appearance of the jasper 

material, which has been described in two categories; one in dark shiny red, and the other in 

matt pink, the latter being the most common (Damlien 2010a:240). Both types occasionally 

display lines and/or spots. Much 

of the material appeared quite 

leached (see fig 15 and 

appendix) and with this feature 

in mind, it was soon evident that 

colour and overall appearance 

could not be used in selecting 

artefacts for initial refitting 

attempts. Within this line of 

thought I decided not to separate the 

findings among sites until I was 

finished with the process of refitting.  

Another obvious feature of this 

material, thermal alteration, was 

present within three pieces of the 

collection, two of them were able to 

be refitted (see fig 16).   All of the 

pieces showed colour alteration most 

evident in refit group 26 (see appendix 

and fig 16 left), were this aspect is 

Figure 16: Bjørkeli, Rena River, Hedmark. Artefacts showing 
signs of thermal alteration. To the right refit group 26. Photo 
by author. 

Figure 15: Bjørkeli, Rena River, Hedmark. To the right refit group 7, 
and to the left refit group 37. Examples of leaching. Photo by author. 
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clearly visible trough refitting. Beyond this feature all of the pieces showed different degrees 

of cracking and crazing, where piece 327, also part of refit group 26, was most affected (see 

fig 16 left and appendix). There was however no other signs besides these two aspects that 

could pointing out to heath alteration such as potlids or orange peeling.  

The fact that some of the jasper material show signs of being subjected to heath is surprising 

in light of results from a recent experimental study on burnt lithic materials (see Åkerstrøm 

2012:46-48). Here, experiments conducted on jasper did not show any alteration other than a 

purple colouring when still hot. These experiments were carried out on material from 

Flendalen quarry, which is most likely the quarry of origin of the jasper material within this 

study, showing the same colour range as the material here. Åkerstrom’s experiments were 

carried both in an oven and in open fire. In the latter case the material was placed about five 

centimetres from the centre of the fire. Experiments were also carried out in combination 

with water exposure immediately after the heating process. The highest temperature reached 

were 802 °C were the material experienced up to 3 minutes of exposure, 32 seconds after 

removal from the heat its original red colour was back. Whether further studies looking at 

probably increasing exposition time or other factors could yield some answers, is at the time 

unknown. 

 

Regarding morphological features the size of the artefacts 

ranges from 0.1 to 4 centimetres, and it is often tabular. 

This feature seems to be dictated by the many inclusions 

in the material. Accordingly, this is something that 

definitely affected the way the material could be worked, 

since it imposes a range of limitations (see fig 17 and 

appendix refit group 11).  For instance, in refit group 4 

(see fig 18 left and appendix), we can observe that they 

have tried to find a usable surface to create a viable 

platform, most likely for the production of 

microblades, this was however not accomplished.  

Likewise in refit group 44 (see fig 18 right and appendix), we can see that the knapper tried 

to produce a microblade despite the fact that the material had a notable inclusion, the results 

was a hinged blade. Hinging is something that is seen often in this collection. This seems to 

be more a result of the quality of the material or even aspects such as not been used to the 

Figure 17: Bjørkeli, Rena River, 
Hedmark. Refit group 11, example 
of inclusions and how it affected the 
knapping of the material. Photo by 
author. 
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material itself. On technological 

aspects, artefacts and features 

within jasper in this site include 

platform rejuvenation flakes and 

platform preparation, scrapers, 

microblades, regular blades, 

retouched blades and flakes and 

a large quantity of debris. 

Regarding platform rejuvenation 

flakes, there is one example (see 

appendix refit group 6 and fig 

19 left), which shows some of 

the same features of scrapers 

at the site (see fig 19 right), 

indicating the possible 

utilization of such flakes to the 

production of scrapers. The 

four scrapers within this 

collection are very similar, the 

retouched edge is executed 

either on the distal or proximal end, evidence of the prioritizing of morphology over 

technology.   Furthermore much of the platform preparation on this body of material is seen 

together with microblade 

production.   In this regard it is 

important to note that at first 

sight there were no microblade 

cores within this material, but 

after refitting two microblade 

cores came forward. Such is the 

case of refit group one and two 

(see appendix and fig 20).    

Both of these groups are bipolar 

Figure 20: Bjørkeli, Rena River, Hedmark. The left refit group 1, to 
the right refit group 2. Both refit groups are bipolar microblade cores. 
Photo by author. 

Figure 19: Bjørkeli, Rena River, Hedmark. Refit group 6, rejuvenation flake 
with similar features of scrapers of the site. Photo by author. 

Figure 18: Bjørkeli, Rena River, Hedmark. To the left material with 
inclusions, example of attempts to find a suitable platform. To the right 
material with inclusions which still was used to produce a microblade. 
Photo by author. 
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microblade cores. In refit group 1 all 

of the blades were either stepped or 

hinged, whereas in refit group 2 at 

least one was carried through. As we 

can observe (see fig 21), when 

looking at these cores before 

refitting, there is little to indicate 

they are bipolar microblade cores. 

This was only apparent after 

refitting. Furthermore both cores are 

exhausted which can be an 

indication of maximization of use of 

the material and also an indication of 

why we don’t find more microblades 

at this site. Maximization would also 

be consistent with this being an exotic raw material.  

 

Beside microblade production there is also 

blade production within this collection, some 

of them displaying direct retouch (see fig 22 

left). In a similar manner some flakes are 

retouched as well, as does refit group 18 (see 

appendix and fig. 22). This refit group is 

rather interesting since this was 

originally one flake which show direct 

retouch on one side, and indirect in 

the other flake. Furthermore this group display breakage from both distal and proximal side, 

evidencing a clear intentionality of knapping. The intentionality of this feature is assessed 

because of clear points of impact in the middle line of each refitted piece.  As to the purpose 

of this sequence is at the moment unknown.  

 

Regarding artefacts, the catalogue for he Gråfjell project refers to blades and flakes, some of 

them being categorized as knifes and one as a borer (Damlien 2010a:240). These artefacts 

Figure 21: Bjørkeli, Rena River, Hedmark. Above refit group 1, below 
refit group 2. Bipolar cores before refitting, in circle what was left of 
the core after knapping. Photo by author. 

Figure 22: Bjørkeli, Rena River, Hedmark. To the left 
blade showing side retouch and to the right refit group 
18, two flakes both showing side retouch and intentional 
breakage on distal and proximal side. Photo by author. 
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were not labelled or identified, so I did not managed to find these categories in the collection. 

This also proved to be the case for borer were I was not able to find a suitable artefact that 

could meet the standard of definition of such tool on retouched artefacts. 

 

Some of the most important aspects I wanted to delve into when approaching this material 

was the question of the possible contemporaneity of sites, especially between Bjørkeli and 

Stene Terrace. As previously named in chapter 4, two 

pieces of flint were refitted between these sites as 

reported, making this aspect even more important to 

determine. During this analysis another refit between sites 

was formed (see appendix and fig 23).  This refit group 

was the only one between sites in this analysis. It is 

composed of one flake from Stene Terrace and a chip from 

Bjørkeli. These two sites are separated by around 70 

meters. The chip from Bjørkeli was situated in the top 

part of the site and in Stene Terrace the flake was 

retrieved from the lower part (see fig 24). Both pieces of 

the refit in flint found earlier, are located in concentration 

areas A2, whereas the jasper refits are from concentration 

area A5 from Bjørkeli and concentration area A2 from 

Stene Terrace. This argues strongly to contemporaneity 

between these sites. 

Figure 23: Bjørkeli and Stene 
Terrace, Rena River, Hedmark. 
Refit between these sites.  Artefact 
176 from Bjørkeli and artefact 625  
from Stene Terrace.  Photo by 
author 
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Figure 24: Bjørkeli and Stene Terrace, Rena River, Hedmark. Map showing marked in “X” the 
one refit between sites found in this study and in "X" the refit in flint. After Stene (2010:233), 
modified by author. 
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Another significant aspect is that 

there are other refit groups from 

Bjørkeli and Stene Terrace, 

which in my opinion are most 

likely to be from a same block of 

material, I have called these 

associated groups. These are refit 

groups 3 from Bjørkeli and refit 

group 6 and 20 from Stene 

Terrace (see fig 25).  These finds 

further support the 

contemporaneity between these two sites. For this reason I assessed the material overall from 

both Bjørkeli and Stene Terrace. What first appeared to be a large number of blocks of 

material on the basis of refitting results and technological analysis has now been reduced to 

no more than two or three blocks of material. 

 

As can be seen in figure 5 in chapter 4, the overall distribution of finds in Bjørkeli, has been 

divided into five different concentration groups all with indications of a fireplace present 

(Damlien 2010a). Following, the jasper finds presented and delineated are the five 

concentration groups (see fig 26). Consequently figure 27 and 28 represent Bjørkeli divided 

in a northern and southern view, this has been done to show the actual distributions of the 

refit groups yielded by this study. 

 As described in chapter 4 all of the concentration areas seem to belong to a same 

technological line placing the finds to a Middle Mesolithic dating (Damlien 2010a), the same 

has been observed in this study. Jasper finds are most present in every one of the previously 

assigned areas, although with a however higher representation in area A2. In this regard the 

overall distributions of finds and the replotted refit groups (see fig 26, 27 and 28), cover the 

same area of activity. Also, some movement is registered this is mainly between area A3, A4 

and A5, where there were however no refits between activity area A1 and A2.  

Figure 25: Bjørkeli and Stene Terrace, Rena River, Hedmark. Refit 
group 3 from Bjørkeli, and refit group 6 and 20 from Stene Terrace. Set 
of associated refit groups. 
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Figure 26: Bjørkeli, Rena river, Hedmark. Distribution of all jasper finds in the site, concentration 
areas marked in circles. After Stene, et al. (2010:255), modified by author. 
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Figure 27:  Bjørkeli, Rena River, Hedmark. Distributional map of refit groups located in the northern 
part of the site. Grey circles show different concentration areas, while to the left refit group numbers 
linked to different figures and colours showed in the map. Group 47 is the refit between sites. Illustration 
by author. 
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Figure 28: Bjørkeli, Rena River, Hedmark. Distributional map refits groups found in the southern area 
of the site. Grey circles show different concentration areas, while to the right refit group numbers linked 
to different figures and colours showed in the map. Illustration by author. 
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Concentration area A1 holds a 4% of all finds at the site, with a high percentage of those 

finds being retouched. Here, finds were primarily scrapers (none of them jasper), four bipolar 

cores, one platform core and a small amounts of debris. There was also burnt stone and heat 

affected flint in the southeast part of this concentration. Because of the little amount of debris 

and artefacts, this area was not seen as a tool production area, but rather as an area connected 

to the use of scrapers (Damlien 2010a:260-262). Within the results from the present analysis, 

the characteristic of the refitted material is much alike. There are only four refit groups in this 

area, two of them are constituted of small flakes and the last two, also flakes but bigger, show 

a rather abrupt distal ending (see fig 29 and appendix refit group 12 and 33). These are core 

preparation removals that seems to follow earlier removals on their distal ends, and as such 

resulting in a seemingly abrupt end. 

As to what they were trying to 

accomplished specifically, is not 

possibly to state at the moment, but 

because of the characteristic of their 

distal end, they do seem to belong to 

a same core (see fig 29).  

 

Activity area A2 hold about 37% of 

all finds and all of the raw materials found at this site where also here. Artefacts present 

includes; many blades and scrapers, two microliths, one microburin, five knives, two borers, 

flakes with concave retouching, several bipolar cores and much debri often in connection 

with tools. Because of the high variation of artefacts, and their location, this area was 

reported to be connected both to the production and retouching of tools. A substantial amount 

of blades was found here along with several distinct groups of heated stone and flint, 

suggesting fireplaces. Furthermore much material showed signs of heat alteration and the 

majority of the finds location seams to circle and area with a likely proximity to a fireplace 

(Damlien 2010a:260-262).  

Within the present study, in regard to the production of tools, it was in this area that one of 

the microblade cores was found (refit group 1 see appendix). Making this site also connected 

by this analysis to the production of tools. Also two of a total of four jasper scrapers were 

found in this area, indicating use of tools. On other aspects, refit group 26 (see fig 16 and 

appendix), and piece 324, as discussed above, which are the three artefacts that showed signs 

Figure 29: Bjørkeli, Rena River, Hedmark. Refit groups 12 to the 
left and 33 to the right showing core preparation. Photo by author. 
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of burning were found here. Furthermore all three pieces were found in the same square, 

reinforcing the possibility of them actually been affected by heat, as does the other pieces 

affected in other raw materials as explained above.   

 

Activity area A3, as indicated by the distribution of all jasper finds, is the third largest area. 

This area holds about 43% of all finds at the site and many of the raw materials otherwise 

present in the field also took place here. On others aspect this area showed a mix of soil 

masses indicating horizontal disruption, evidencing to this was an uprooted tree in the north 

of the field (Damlien 2010a:261). Artefacts in this area were composed of many blades, 

microblades, two angular triangle microliths, scrapers, knifes, bipolars core, one flint 

microburin and much debris. The high amount of bipolar cores and debris, and also a 

previously assessment of some artefacts showing wear patterns, together indicated production 

and use of tools. Furthermore, the presence of burnt bone, burnt stone, and heated flint 

indicated a possible fireplace (Damlien 2010a:261). 

Within the present analysis, among the artefacts found here in jasper, is the rejuvenation flake 

(see fig 19), supporting the assessment of this being a tool production area. Furthermore, 

there are refits from this area that connect it with both areas A4 and A5. In this regard this 

could be because of horizontal disruption, most likely caused by the uprooted tree in the 

north of the concentration field. This aspect is something that also could explain the refits 

connecting these three northern areas. 

 

Activity area A4 was dominated by flint, and is the smallest area of jasper both regarding 

general finds with 594 and refit groups. In this area the soil was horizontally disrupted, again 

most likely by the uprooted three as mentioned above. 

Artefacts found here were blades, microblades, microburins 

and bipolar and platform cores. Again indications of a 

fireplace were present here in the form of burnt stone and 

heated flint (Damlien 2010a:261).  

Within the present analysis, it is in this area that the two 

retouched flakes with intentional breakage both at the distal 

and proximal ends were found (see fig 22). Interestingly one 

piece found here, refit group 8 (see appendix and fig 30), also 

show the same type of breakage but only at one side. The 

Figure 30: Bjørkeli, Rena River, Hedmark. 
Refit group 8 showing signs of intentional 
breakage. Photo by author. 
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purpose of this feature is unknown to the author, but the intentionality aspect of it, together 

with several tools found here in other raw materials, could indicate a connection to tool 

production. On other aspects this area has a refit connecting it to area A5, this is most likely 

explained by the effects of the uprooted tree.  

 

Activity area A5 was dominated by jasper and quartzite, something that came forward clearly 

through refitting as well, being the second largest area within jasper. This area represented 

about 6% of all finds in the site. Artefacts found here are mostly jasper blades, quartzite 

scrapers, bipolar cores and much debris. Indications of a fireplace were present here as well 

showing burnt stone and heated flint (Damlien 2010a:261). 

Within the results of the present study, this area shows refits with area A4 and A3. It is the 

one refit connecting this area to area A3 that represent the longest horizontal refit in this site, 

with a distance of eight meters. However disruption of the soil is the most likely explanation 

for this refit, since the jasper material here is rather different than in area A3 and A4, since 

most of it present many clear lines and inclusions, which are mostly lacking in the material 

from these other areas. In this regard, the majority of the jasper material in this area is dark 

shiny-red with many lines, as mentioned, colour is not something to follow strictly when 

considering association within this material, but the lines do denote for a single block of 

material, something that would argue for a single knapping event.  

In this area, some of the largest refit groups are located (see appendix refit group 2, 3 and 4), 

such is one of the two bipolar microblade core found at the site, refit group 2 (see fig 20 

right), indicating the production of tools. Also in this area is where one of the pieces of the 

refit between sites was found. Concordantly refit group 3 (see appendix), which is one of the 

associated groups (see fig 25), was found here, strengthening the argument for 

contemporaneity of the sites of Bjørkeli and Stene Terrace. 

 

Analysing the jasper material for the overall site distributional patterns indicates there were 

probably several individual knapping episodes. Concentration area A1 and A2 seems to be 

clearly delineated, while concentration area A3, A4, A5 are connected by refitting which 

could be due to post-depositional disturbance in that part of the site. Most likely is area A4 in 

direct connection with A3, mostly because of the appearance of the material. While A5 both 

technologically and morphologically seems to be an entirely different knapping episode, 

which is connected by a refit group to Stene Terrace indicating contemporaneity. It was not 
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possible to determine the length of occupation of this locality on the basis of the jasper finds 

alone. 

 

During the process of analysing jasper materials from Bjørkeli several aspects were revealed. 

These include the characteristics of the material, which at first seemed to show mainly two 

different types; dark shiny-red and matt pink. This division was early discarded since many 

pieces within these apparent two different types were refitted. Furthermore some of the 

material was clearly leached and three pieces showed signs of burning. This aspects was of 

interest since a new study on burnt lithic material did not report any changes in jasper by heat 

alteration, further studies on this aspect could possibly broaden our understanding of heat 

alteration on this material. Inclusions in the raw material was also determined to be an 

important factor. This clearly putting limitations on the processing of the material. The 

material showed also a great deal of hinging. This could be attributed to a lack of knowledge 

of this raw material type and/or inexperience on the part of the knapper. As for diagnostic 

artefacts I concur with the identifications listed in the projects report, however I did not 

managed to identify the knifes and borer that were classified among the retouched artefacts at 

the site, in my opinion there were not enough markers to make this classification. In this 

regard something that was uncovered by refitting was the intentional production of 

microblades, which was previously not recognized, as there were no evident microblade 

cores.  

Finally, it was possible to refit finds between the sites of Bjørkeli and Stene Terrace, which 

are approximately 70 meters apart. Furthermore other refit groups, which in my opinion are 

associated with these refits, further testify to the contemporaneity of these sites.  

The refit groups are distributed throughout all five concentration areas present at the site, 

connecting it to the other raw material present in this site, and thus reinforcing 

contemporaneity of events. Most of the areas indicate single knapping sequences, but refits 

connecting area A3, A4 and A5 were found.  Most likely the reason for this connection is an 

uprooted tree in the northern part of the site, were in most likelihood area A4 is possibly 

connected to A3, while A5 is clearly different both technologically, showing production of 

microblades, and by the one refit who connects both Bjørkeli and Stene Terrace.  
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Stene Terrace  
Stene Terrace is the final site by the Rena River that will be presented (see fig 4), and is the 

second largest of the three sites in this study. The quality of the excavation and 

documentation was high and the site is considered to be fully excavated. Stene Terrace was 

dated using several methods including typology, 14C and OSL analysis. It was determined 

this site was the result of several visits mainly during the late Mesolithic dating from 5590-

3881 BC (BP 6680±40-5090±40). However it was also reported (Damlien 2010b) that three 

microliths differentiated two of the six activity areas on this site to the Middle Mesolithic. 

Raw materials used in artefact production at Stene Terrace range from different types of 

quartzite, flint and jasper; the latter accounts for 369 artefacts or approximately 9% of the 

collection (see table 3). Furthermore, the excavators designated six different concentrations 

of finds, and four structures including a dwelling area and a fireplace within (see chapter 4). 

 

The jasper material from this site is highly fragmented. Many pieces were too small to 

include in this study, especially taking into account time constraints. Therefore, from a total 

of 369 artefacts 165 were deemed as viable to work with. As a result of the analysis of this 

material 25 refit groups have been formed, in total 66 pieces have been refitted out of 165; 

this is 40% of the selected material. These include microblades, scrapers, a microlith, flakes 

with retouch and debris. As will be presented in the following pages, on the basis of the 

results of refitting, distributional and technological analysis, this study has yielded evidence 

of; raw material leaching, inclusions, hinging, platform preparation, use of the pressure 

removal technique and a distribution analysis indicating individual knapping events in two 

different activity areas.   

 

From the onset of this investigation it was apparent that there were distinguishing features 

within this set of materials. In common with the site of Bjørkeli, the jasper was divided in 

two groups. These are more or less equally distributed; one in dark shiny red, and the other in 

matt pink. Both types occasionally display lines and/or spots.  
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Also evident from the beginning was that a large amount of this 

material was leached, showing a wide range of discolouration, 

this was made even more evident by refitting. One of the best 

examples of this is demonstrated by refit group 15 (see appendix 

and fig 31), where the rejoining of two apparently different 

types of jasper were found to be from a single artefact.  This 

meant that separating the material by appearance alone was 

abandoned from the onset as a viable approach, as were attempts 

to investigate the sites in isolation.  This was particularly 

important, as determining possible contemporaneity between these sites was a principle goal 

of this study. This was prioritized in light of a refitted flint blade between Stene Terrace and 

Bjørkeli was reported earlier (Damlien 2010a:262).  

 

With regard to other characteristics of this material, the size 

of the collection ranges from 0.1 - 5.5cm and is often 

produced from tabular blocks. This aspect can be observed in 

refit group 14 (see fig 32 and appendix).  Obviously, this 

aspect affected the way the material could be worked, since it 

imposes limitations. Also present within this collection is a 

considerable amount of hinging, this could be a result of the 

many inclusions of the material. Another alternative was the 

knappers were not accustomed to this feature in the 

material and the hinging is a result of this unfamiliarity.   

 

Turning now to technological aspects - specifically 

platform preparation. There is a great deal of this type of 

core preparation at this site, most of which appears to be 

attempts to clean poorer quality material in search of 

usable sections. This is the case for refit group 1 (see fig 

33 and appendix).  This group shows a knapping 

sequence with evidence of early core reduction. The 

removals reduced the entire exterior of the core. This was 

Figure 32: Stene Terrace, Rena 
River, Hedmark. Refit group 14 
showing inclusion and production 
on tabular blocks. Photo by 
author. 

Figure 33: Stene Terrace, Rena River, 
Hedmark. Refit group 1 showing core 
reduction, possibly to clear poorer quality 
material. Photo by author. 

Figure 31: Stene Terrace, 
Rena River, Hedmark. Refit 
group 15, core showing clear 
signs of leaching. Photo by 
author. 
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most likely an attempt to reach better quality material. It is difficult to say if this effort was 

successful, since this part of the core is either missing or not refitted at this point. However 

they did use one of these removals to produce a scraper. 

 

The tools present at the site are, a single triangular microlith and several end-scrapers (see 

table 4). Some of the scrapers were quite small and retouched on either the distal or proximal 

end and others were produced out of larger flakes without no standardized shape.  

An aspect of this site that was immediately evident was microblade production is the most 

common feature within the jasper material. Several cores are present and also many 

microblades. One such core is a wedge core, which shows use of the pressure blade technique 

(see Binder, et al. 2012:200-201; 

Inizan, et al. 1999:32; Sørensen, et 

al. 2013:24). Evidence for this 

feature is supplied by two 

microblades refitted onto this core 

(see fig 34 and appendix refit group 

4). These microblades are extremely 

regular with a very moderate lip, 

markedly small bulb and no signs of 

impact, either on the microblades or the core, are observable  (see fig 34).  Furthermore, it 

appears that refit group 4 has most likely been knapped while being held in a vice or clamp 

device. Reinforcing this interpretation is the fact that only one face of the core has been 

knapped. This is consistent with features from the use of such a device where only one face 

of the core would have been available for knapping. Here the tabular nature of the material 

seems to have been advantageous when used in this way. On other aspects of this specific 

core, the platform does not show signs of been prepared and the core itself was in all 

probability originally much longer than it is now.  

The first occurrence of the pressure technique in southern Scandinavian is reported to be in 

the late Early Mesolithic continuing to the Middle Mesolithic (Sørensen 2006). This 

definitely strengthens the assignment of a middle Mesolithic date for this collection, 

particularly as this feature is considered to no longer be in use in the late Mesolithic 

(Sørensen 2012:249).  

Figure 34: Stene Terrace, Rena River, Hedmark. Refit group 4 
showing refitted microblades supporting the use of pressure removal 
technique. Photo by author. 
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Here it is important to address aspects of connections and technological influences since 

pressure technique is a technique that involves the application of specific knowledge 

(Pelegrin 1990).  Independent discovery of the technique by hunter-gatherers in different 

parts of the world is rather unlikely. This is mostly because technological change in a 

Palaeolithic and Mesolithic context occurred in an extremely low pace (Sørensen, et al. 

2013). It is, however, a relatively easy technique to learn and could spread rather quickly and 

widely (Sørensen 2012).  

Although pressure blade technique has been connected to many parts of the world (see 

Pelegrin 2012), in a Scandinavian context this technique is has been linked to the migration 

and/or contact of ‘post-Swiderian’ groups 

originally from the east Baltic and north-western 

Russia (see Sørensen 2012; Sørensen, et al. 2013; 

Tabarev 2012).  

Another example of possible pressure blade 

technique is present on a keel core (see fig 35-

36).  As described by Sørensen (2012) this type 

of core, which he clarifies has also often been 

denominated handle cores (Sørensen 2012:248), 

together with pressure blade technique is a typical trait 

of the last part of Early Mesolithic/ Middle Mesolithic 

in southern Scandinavia which would support the 

dating of this collection.  However handle and/or keel-

shaped cores have earlier been connected mostly to a 

Late Mesolithic context in southern Norway, but as 

Mikkelsen (1975a:28-29) states, there is ground to 

believe that this could be pushed back to a Middle 

Mesolithic dating as well. This view is based on finds 

with affinities in Sweden. Furthermore, this is a 

complicated topic by their being indistinct limits 

between the southern Norwegian Middle and Late Mesolithic which is based on only a few 

sites.  Possibly further studies regarding combination of technological traits and morphology 

of this type of core could elucidate further aspect of their use in Norway.   

Figure 35: Stene Terrace, Rena River, Hedmark. Keel-
shaped core showing inclusions. Highlighted in the circle 
is the negative scars of microblades removed possibly by 
the pressure blade technique. Photo by author. 

Figure 36: Stene Terrace, Rena River, 
Hedmark. Keel-shaped core showing 
trimmed platform. Photo by author.  
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The features of this keel-shaped core include heavily trimmed sides, which would afford a 

better grip to be used in a holding device, such as a vice or clamp.  This frequently results in 

the remaining core still being of a substantial size. These features are visible on this core (see 

fig 35 and 36).  This core is tabular in shape and shows many inclusions, which restricted 

how the knapper could work with it (see fig 35). The largest inclusions are on the top and 

bottom of the core, clearly defining its shape (see fig 36). Although the negative scars of the 

retrieved microblades are not as symmetrical as is normally expected from the application of 

the pressure technique, the base of the platform does show indications that possible pressure 

technique could be at place. Furthermore not all of the knapping 

attempts were successful, a clear example to this is a sizeable 

piece of material is missing from the front of the core, which 

could be evidence of a knapping error that occurred while trying 

to remove a microblade or to correct a previous mishap. This 

could be due to the inclusions in the raw material (see fig 37).   

Returning now to microblade production, there is a single 

triangular microlith present in this collection (see fig 38 and 

appendix refit group 8). This microlith is produced on a regular 

microblade most likely retrieved by the pressure technique. 

Triangular microliths are considered diagnostic of the Middle 

Mesolithic (see Jaksland 2001:27-35; Mikkelsen 1975a). 

 

Other results from this collection (as discussed for the site of 

Bjørkeli above), is the presence of two refits between this site 

and Bjørkeli, which are separated by approximately 70 meters. 

The refits are two artefacts of flint as previously reported, and 

two jasper artefacts within this study (see fig 23). When it comes 

to this site, this aspect is of extremely importance, since most of Stene Terrace has been dated 

to a late Mesolithic context, while Bjørkeli is regarded to be from the Middle Mesolithic. In 

this regard, as we can see in figure 6 in chapter 4, the overall distribution of finds in Stene 

Terrace has been divided into six different concentration groups, most of them were 

designated to the Late Mesolithic, while there were indications, mainly typologically, that 

some of the concentration areas could belong to a Middle Mesolithic dating.  

Figure 38: Stene Terrace, Rena 
River, Hedmark. Refit group 8, 
angled triangle microlith. 

Figure 37: Stene Terrace, Rena 
River, Hedmark. Front of keel-
shaped core showing knapping 
errors. Photo by author.  
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To be able to deepen our understanding of this collection, it is in order to analyse the 

distribution of jasper finds at this site. To help with this, the jasper finds are presented and 

follow delineated are the previously assigned concentration groups at the site (Damlien 

2010b) (see fig 39). Consequently figure 40 and 41 represent Stene Terrace divided in a 

northern and southern view, this has been done to show the actual distributions of the refit 

groups yielded by this study. 

 

As described earlier a feature that differentiates Stene Terrace from the other sites included in 

this study, is the majority of finds and structures are dated to the Late Mesolithic. However 

two concentration areas, A3 and A4 (see fig 6 and fig 39), were assigned on typological 

grounds to the middle Mesolithic period. This assessment was made both due to the absence 

of diagnostic Late Mesolithic artefacts, as well as the presence of one complete and one 

fragmented flint microlith and a jasper microlith, diagnostic of the Middle Mesolithic. Jasper, 

as a raw material type, has the lowest representation at Stene Terrace. It is present only in 

some of the concentration areas (see fig 39). The largest area on which jasper is present is 

concentration A2, followed by a much smaller concentration in area A6. It is lightly 

represented in areas A4 and A1 and completely absent from area A5 and A3 (see fig 39, 40 

and 41). No refits between concentration areas were found at this site. 
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Figure 39: Stene Terrace, Rena River, Hedmark. Distribution of all jasper finds in the site, concentration 
areas as determined by excavators marked in grey circles. After Stene, et al. (2010:298), modified by 
author. 
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Figure 40: Stene Terrace, Rena River, Hedmark. Distributional map of jasper refit groups located in the 
northern part of the site. Grey circles show different concentration areas (see Figure 9 for an overview). 
Some areas are not fully depicted to better illustrate the various refit groups. Illustration by author. 
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Figure 41: Stene Terrace, Rena River, Hedmark. Distribution map of jasper refits groups found in the 
southern part of the site, group 47 is the refit between sites. Grey circles show different concentration 
areas (see Figure 9 for an overview). Some areas are not fully depicted to be able to better illustrate the 
various refit groups. Illustration by author. 
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Concentration area A1 consisted predominantly of quartzite artefacts and holds about 19% of 

all finds in the site. Most of the platform cores on Stene Terrace were found here, as was a 

scraper, thought to indicate tool manufacture (Damlien 2010b:299-302). Jasper finds in this 

concentration were almost completely lacking from this area and no refit groups takes place 

here either (see fig 39 and 41). This area could not be typologically dated, both by the 

Gråfjell project or the present study, this due to the lack of any diagnostic markers. 

Furthermore, although a connection between area A1 and A2 cannot be discarded since some 

jasper material was retrieved from between these areas, it can not be confirmed by the results 

of this study. 

 

According to Damlien (2010b), concentration area A2 at the southern end of the site, was 

linked to a living place and a fireplace within this structure, this last was dated by 14C to a 

Late Mesolithic context. This area yielded about 66% of the finds from this site and accounts 

most of the jasper finds as well. Here a large number of cores and debris from all raw 

material types are found indicating extensive tool production (Damlien 2010b:302). 

Furthermore, present among all materials were artefacts such as blades, scrapers, three 

borers, three burins and a possible single-edged point, while several artefacts were analysed 

and thought to show wear patterns (Damlien 2010b:302). Most of the microblades cores 

within all raw materials found at this site are in this area. 

Regarding the present study, virtually all but three refit groups formed within the jasper 

material were located here. Most of the finds in this area are within the confines of the 

interior living space (see fig 6) and the distribution of jasper artefacts conforms to this pattern 

(see fig 39). Regarding the production of tools and technological traits, it is here that the core 

that shows the use of the pressure blade technique was found (see fig 34 and appendix refit 

group 4). Here too is the keel-shaped core, which is possibly knapped by this same technique.  

This is worthy of note since pressure blade technique places the jasper collection in this area 

in association with a Middle Mesolithic context. Also of interest within this area is that both 

refits between localities (one in flint and one in jasper) are found (see fig 24). Bjørkeli is a 

Middle Mesolithic site and if this refits are not a result of scavenging it could be argued that 

some of the jasper material here is of a Middle Mesolithic dating. In this regard it is 

interesting to note that, as seen in fig 6, all finds in this concentration conform to a specific 

circular pattern, which had been reported by Damlien (2010b:302; 306-307) as being inside 

the living space dated to the Late Mesolithic. It seems likely then to think that the different 

raw material that follows this pattern could be the result of a same stay. Could it be that some 
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of the other finds in different raw materials also belong to a Middle Mesolithic dating in this 

area? At this time, by only analysing the jasper finds of this site, this assessment is not 

possible to make.  

 

Concentration area A3 yielded no jasper finds, this area was however mostly composed of 

quartzite artefacts and accounted for only about 3% of the total amount of finds of Stene 

Terrace. Finds here showed a high amount of retouched artefacts and two burnt flint 

triangular microlith. As there were no other diagnostic artefacts present in this concentration 

this could indicate a Middle Mesolithic dating. Furthermore this area did not contain a great 

deal of debris or core material, making the production of tools here unlikely, but some 

retouching of tools brought to the area was thought to have taken place because of the small 

size of the debris (Damlien 2010b:303). Also in this concentration burnt stone and heated 

flint was spread around, which was thought to suggest the presence of a fireplace that was no 

longer recognisable in the washed out soil (Damlien 2010b:303).   

 

In concentration area A4 a total of 5 % of all finds from the site were recovered. Most of the 

finds where concentrated to a single one square meter. Finds in this area include: much 

debris, chips and some quartzite scrapers are predominant. This was thought to indicate use 

and/or retouching of tools(Damlien 2010b:303). Furthermore, within this present study, there 

was only one refit group that could be relocated to this concentration. This is a triangular 

microlith, as in concentration A3, there were no Late Mesolithic diagnostic artefacts present. 

The presence of this microlith, which if not a result of scavenging, it could place this 

concentration group to a Middle Mesolithic dating. 

 

In concentration area A5 there were no jasper artefacts present. This was also the poorest 

concentration area regarding finds, making 0.7% of all finds in Stene Terrace. The few 

artefacts present in this area were mostly of quartzite and finds were predominantly debris 

and core material. Furthermore this area contained a cooking pit with finds that have been 

interpreted as being associated to this feature (Damlien 2010b:304). The 14C dating of the 

cooking pit gave a Late Mesolithic result dating.                                                                                                                         

 

Concentration A6 contains about 7% of the finds. This area showed many similarities to area 

A2. Some of these were; representation of all raw materials at the site, a high amount of burnt 

stone thought to indicate one or more fireplaces and also evidence of production of tools, 
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especially microblades and some scrapers, was present (Damlien 2010b:304). There was no 

dating for this specific area, and in this regard it is here that two of three associated pieces, 

which in my opinion belong to the same block of material, the third belonging to Bjørkeli, 

take place (see fig 25). This could link this area to concentration area A5 in Bjørkeli where 

the third associated group is found. Once again strengthening a Middle Mesolithic dating if 

that is the case.  

 

Analysing the jasper material for the overall site distributional patterns indicates that there 

were at least two individual knapping episodes. Jasper is the least represented material at this 

site and it is present only in four of the six concentration areas, in two of them it was barely 

represented. Although no refits have been formed between groups, the characteristics of the 

artefacts and production of these possibly indicates contemporaneity of these events. With 

this said, after analysing the jasper material from Stene Terrace, it has become rather clear 

that virtually all of the jasper material can be considered to be dated to the Middle Mesolithic. 

This is based on the following; (a) two different refits groups between sites, which connected 

the largest concentration of Stene Terrace, area A2, to Bjørkeli area A2 and A5 respectively; 

(b) a single jasper microlith in concentration area A4 which typologically is assigned to the 

Middle Mesolithic; (c) as is most likely area A6 as well, where the two associated groups 

from Stene Terrace are connecting this area to the last third of this groups in area A5 in 

Bjørkeli ; and finally (d) evidence of pressure blade technique in area A2 indicating contact 

of a ‘post-Swiderian’ character and also indicating a Middle Mesolithic context. Furthermore, 

there is the distribution of the finds in area A2, these appear to overlap in a circular shape. 

This has been interpreted previously by Damlien (2010b:302) to be confined by the shape of 

the living place in this area. This could indicate all of the material being knapped if not in one 

event at least in a same activity period. The 14C samples from the fireplace in this structure 

yielded a Late Mesolithic dating, however, diagnostic jasper material appears to have a 

distinct Middle Mesolithic character. Here I think further studies could be of help in revealing 

the dating of the other materials in this area to determine if they are in fact contemporaneous. 

 

During the process of analysing the jasper material from Stene Terrace several aspects have 

been revealed. These include the characteristics of the material, including two different types; 

dark shiny-red and matt pink. Some of the material was leached, making any division of the 

material types pure conjecture. The material also showed many inclusions, which obviously 

affected and limited production possibilities.  It has been demonstrated from the refitting that 
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this determined the shape of the cores, which were often made from tabular blocks. Hinging 

was also present in this collection, this could be due to the quality of the material or a lack of 

knowledge of this raw material type and /or inexperience on the part of the knapper.  

Furthermore this site was previously divided in six concentration areas of finds with dating 

ranging from Middle to Late Mesolithic periods, however the latest being thought to be the 

predominant one. Jasper was only present in four of these concentration areas and in area A4, 

regarding diagnostic artefacts, a jasper microlith (see fig 38 and appendix refit group 8) was 

recovered and has been used to date this to the Middle Mesolithic. Area A2 also has distinct 

technological and typological characteristics, as microblades were produced, and many 

showing evidence of pressure blade technique. A feature that connects this material to a ‘post 

Swiderian’ influence and also to a Middle Mesolithic period. Cores and refits (see fig 34), 

which offer evidence for this, were present in this area, which had previously yielded a Late 

Mesolithic dating. In addition it was from this area that the two refits between sites, were 

found. Also following this line of thought is area A6, which contains many of the same 

characteristics of area A2. This evidence combined with the two associated pieces from Stene 

Terrace, connecting them to a third piece in area A5 in Bjørkeli, again supports the 

occupation of this site during the Middle Mesolithic. The combination of these points, 

indicate this collection is part of a single body of material. Finally this material is intricately 

connected to the nearby site of Bjørkeli and with regard to the jasper from both sites, are 

likely to be comprised of a maximum of three cores. 

 

Summary 
The lithic analysis of the jasper from the sites of Knubba, Bjørkeli and Stene Terrace 

revealed a number of new aspects of this material. These have been presented and discussed 

above. In this section I will give an overview of these findings. 

 

Knubba is the only site in this study chosen from the Gråfjell area. It has presented a unique 

scenario; differentiating itself in a number of ways from the sites by the Rena River. 

There were only 99 artefacts retrieved from this site; all were made in jasper. Refitted 

artefacts made up almost half of this collection. A cooking pit contained a single jasper flake. 

This pit produced the oldest date for all the sites in the Gråfjell project.  It is 8150-7445 BC 

which equates to the Middle Mesolithic period (Amundsen 2007:38-42). 
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The knapped jasper from this site was very small ranging from 0.1 - 4 cm, it was also heavily 

leached to a shade of very light pink. There was, however, one flake that showed an extreme 

difference in coloration, as it was completely grey (see fig 8). Before analysing the 

distribution patterns of the finds I anticipated this would be the flake retrieved from the 

cooking pit. To my surprise that artefact did not showed any noticeable heat or any other 

alteration other than a more reddish tone. Although I was not able to refit this piece (see fig 

10) it has virtually identical features to the other flakes from this locality (see fig 8 and 

appendix refit group 4) and, therefore, is likely that it links the date for the site with the rest 

of the material.  

The manner in which this material has been reduced is also very much alike. It is highly 

likely there was only one core of jasper worked at this site. Features connecting this material 

include a large amount of hinging. Refitting revealed a symmetrical pattern in this hinging 

that suggested this was an intentional feature (see fig 13 and appendix refit group 1). The 

purpose of such an action is, at the moment, unclear.  

Microblade production was undertaken on this site. However, the removals are much less 

regular than those featured on the Rena River sites. Refit group 1 (see fig 11 and appendix) 

shows evidence of platform preparation most likely for microblade production. This attempt 

does not appear to have been successful creating hinging on the spot where they were most 

likely changing the axis of the core by ninety degrees to then rejuvenate the platform (se fig 

11). The knapper then tried to make removals from this direction instead.  

There was no evidence of early core preparation on this site, suggesting a pre-prepared core 

was brought here. There was also no remaining core recovered.  It is, therefore, likely the 

knapper took the core away. This is of interest as the refitting indicates the core would have 

been quite small, but was still considered worth transporting to another locality.  

The distribution of the finds (see fig 14) indicates all removals were made within two meters 

of the cooking pit.  Refits were present throughout this area, indicating a single knapping 

event, most probably by a single knapper and in all likelihood the intention of this production 

was hunt related.  

Knubba is dated to the Middle Mesolithic. Aside from this it does not share many similarities 

to the river sites of Bjørkeli and Stene Terrace. It is likely this locality is representative of an 

earlier character. 

 

The sites by the Rena River, Bjørkeli and Stene Terrace, were very similar in that both 

showed a wide range of lithic raw materials and contain several structures. However, they 
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have been dated to different periods.  The site of Bjørkeli was dated to the Middle Mesolithic 

while Stene Terrace is considered mainly to be from the Late Mesolithic. However, Middle 

Mesolithic markers were found in the form of three microliths (two of flint and one of jasper) 

located in the centre of the site.  These were recovered from an area that has no diagnostic 

Late Mesolithic artefacts. 

The characteristics of the jasper on both these sites are virtually the same. Both collections 

showed highly leached raw material, which frequently contained inclusions and was often 

tabular in form. The material had initially been described in both sites as being of two 

different types; a red, plastic-like variety and a pink form, both contained occasionally lines 

and/or spots (Damlien 2010a, 2010b). Refitting proved this division of raw material types 

was without foundation.  

There was also evidence of burning within the jasper. In one instance three artefacts were 

found from a single concentration area in Bjørkeli. Two of these could be refitted (see fig 16 

and refit group 26 appendix). This was interesting in light of a recent study on burnt lithic 

material which reported there are no changes in jasper due to heat alteration (Åkerstrøm 

2012:46-48). Further studies in this area are needed to broaden our understanding of heat 

alteration on this material. 

On technological aspects, hinging was a common feature among the jasper finds at both 

Bjørkeli and Stene Terrace. In contrast to the site Knubba, this feature did not seemed to be 

intentional in these sites. This may have been the result of the numerous inclusions in the raw 

material while it could also indicate knapping errors due to a degree of unfamiliarity within 

this raw material.  

Other similarities between these two sites were evident in microblade production. This was 

already been reported as a feature at Stene Terrace. However, at Bjørkeli, the jasper 

microblades recovered were not thought to have been produced on site (Damlien 2010a:244). 

Production of microblades in Bjørkeli was confirmed by refitting, especially with regard to 

refit groups 1 and 2 (see fig 20, 21 and appendix), which are bipolar microblade cores with 

their respective refitted microblades. On Stene Terrace microblade production was apparent, 

as was evidence of the use of the pressure removal technique. This was most apparent in refit 

group 4 (see fig 34 and appendix), and by the number of extremely regular microblade 

removals, which feature a very moderate lip, a markedly small bulb of percussion and 

virtually no sign of impact. This particular technique is worthy of note, as it requires specific 

knowledge to be carried out. In a Scandinavian context this knowledge is regarded as the 

result of migration and/or contact with ‘post-Swiderian’ groups (see Sørensen 2012; 
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Sørensen, et al. 2013; Tabarev 2012). Furthermore, evidence of this technique is important 

because it assigned to the Middle Mesolithic in Scandinavia, and is no longer in evidence by 

the Late Mesolithic (Sørensen 2006; 2012:249). 

The distribution analysis of Bjørkeli and Stene Terrace revealed many new features.  Both 

these sites had originally been divided into different concentration areas.  This was based on 

the location and typology of the finds and on different structures found at the sites (Damlien 

2010a, 2010b). In this study a large number of refits were found on both sites. In Bjørkeli 

there were 47 refit groups (see fig 27, 28 and appendix) accounting for about 30% of pieces 

large enough to be feasible for refitting and at Stene Terrace there were 25 refit groups (see 

fig 40, 41 and appendix) or approximately 40% of selected pieces. The analysis of the finds 

from Bjørkeli within this study confirmed the assigned concentration areas character. Jasper 

was represented in every area, suggesting several individual knapping episodes following a 

single technological line. There were also refits between the three northern areas (A3-A5). 

On the basis of the technological and morphological features of the refits, these were assessed 

to be the result of previously reported post-depositional disturbance (Damlien 2010a:261).  

At Stene Terrace the distribution of finds showed a markedly different pattern to Bjørkeli. Of 

the six concentration areas jasper was present in areas A2 and A6 and lightly represented in 

areas A1 and A4. In areas A2 and A6 the distribution of finds appears to represent at least 

two individual knapping episodes.  No jasper refits were present between areas in this site. 

Area A1 contained only a few jasper artefacts and is likely to be connected to the larger area 

A2.  This is probable because of several other finds present between these two 

concentrations. In area A4 there were only three jasper finds. These were rejoined to form a 

triangular microlith, which is a diagnostic tool type of the Middle Mesolithic. In area A2 

there was significant microblades production both in jasper and flint (both raw materials are 

not available in this area). This is also the area with evidence of the use of the pressure blade 

technique, again indicating an assigned date to the Middle Mesolithic. Important to note here 

is that within this area is also a living place and fireplace, which were dated to the Late 

Mesolithic. Furthermore, finds in this area are confined in a circular manner, possibly 

following the shape of this living place (Damlien 2010b). This would indicate the majority of 

this material being reduced if not in one event at least within the same activity period. 

However, as the results of the present study also show diagnostic features of a Middle 

Mesolithic character, further studies will be required to determine whether or not the rest, or 

some of this material is contemporaneous.  
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One of the reason for selecting Bjørkeli and Stene Terrace was to further assess the 

connections between these sites.  Earlier there had been a refit of two flint artefacts between 

these sites (Damlien 2010a:262). Refitting revealed another connection between these 

localities. This is refit group 47 (see fig 24, 27, 41 and appendix).  It connects area A2 from 

Stene Terrace and A5 from Bjørkeli. This further supports the contemporaneity of these two 

sites. Also regarding contemporaneity, in area A6 there were 11 jasper artefacts in total, but 

only 7 large enough to work with. Five of these were refitted into group 6 and 20 from Stene 

Terrace (see fig 25 and appendix). These two refit groups together with refit group 3 from 

area A5 at Bjørkeli (see appendix and fig 25) belong to a special set of three, which I have 

called associated groups. These associated groups have a very distinct morphology which can 

be argued are most likely from a single core of material. Furthermore, it appears that some of 

the flint from Stene Terrace is contemporaneous with the use of jasper and therefore, 

probably also connected to Bjørkeli. This is determined by; (a) two flint microliths found in 

the centre of the site, (b) flint refits between the localities and (c) a similar intensive 

production of microblades in area A2 in Stene Terrace. Although scavenging of raw materials 

from abandoned sites on an open terrace is a possible explanation, this is deemed unlikely, as 

these are not large useable pieces of raw material. Furthermore, the technological traits of 

virtually all of the jasper material from Bjørkeli and Stene Terrace are indicative of 

diagnostic features of production of a Middle Mesolithic character.  Therefore, the jasper 

finds from these two sites are deemed to be the results of one or more visits, which may have 

varied in longevity and are probably produced by the same group, indicating contemporaneity 

of sites at one point in time.  
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7 Discussion and conclusions 
 

The centre of enquiry within this study was to determine aspects of behaviour through an 

examination of lithic materials. In many Stone Age investigations in Norway flint 

automatically takes a dominant role. This has resulted in a bias, with the technological 

characteristics of locally available, high-quality, lithic raw materials often being virtually 

ignored. With this in mind, this study has attempted to highlight aspects of behaviour through 

a chaîne opératoire analysis of one such raw material: jasper. 

 

To achieve this goal, three sites, Knubba, Bjørkeli and Stene Terrace were selected from the 

Gråfjell project, Åmot, Hedmark. This selection was made on the grounds of the quality of 

the excavation and because the selected sites were fully excavated. These sites contain a 

broad range of raw material types, and as such afford an excellent opportunity to investigate 

less-studied lithic materials. As has been demonstrated the analysis of the jasper assemblage 

yielded a range of results with reference to the use, dating and contemporaneity of these sites. 

 

The jasper material analysed on the three sites resulted in a number of unexpected findings.  

One such feature was the two types of jasper reported (Damlien 2010a:240; 2010b:283) to 

occur refit  to one block of material.  The best example can be seen in refit group 15 from 

Stene Terrace (see fig 31). Future investigations should take this characteristic into account 

when analysing locations containing jasper.  

 

Another common characteristic of jasper is that many knapping features were dictated by this 

material’s tabular shape and inclusions.  These included core forms and subsequent hinged 

removals. Viewed purely from a typological viewpoint these features can be misleading. For 

instance the tabular material was often used to their advantage especially regarding 

microblade production (see fig 34). Furthermore, it was only through refitting that it was 

noted that the knappers often followed a set of approaches when using jasper. This is the case 

with refit group 44 (see fig 18 right) where a microblade was removed despite a considerable 

inclusion in the material. This one refit demonstrates that much can be gained by afford 

attention to what at first sight could be interpreted as a limitation or poor quality material. 

Aspects such as these have been discussed extensively by Eigeland (2007, 2008, 2009, 2011).  
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Another feature present in this collection is three artefacts were identified with indications of 

heat alteration. This is of note especially in light of a previous study which concluded that 

jasper did not show any change when subjected to heat (Åkerstrøm 2012:46-48). Further 

studies are needed to broaden our understanding of heat alteration on this material. 

 

With regard to technological aspects of production, hinging was a typical trait in all of the 

jasper within this study. It was, however, evident after refitting that at the site of Knubba this 

was for the most part conducted in a symmetrical fashion and as such can be argued to be an 

intentional act (see fig 13 and appendix refit group 1 Knubba).  

 

Another feature was evidence of intentional breakage of the material, as demonstrated in refit 

groups 8 and 18 from Bjørkeli (fig 22 right and 30).  It is worthy of note that this aspect 

would not have come to light if these artefacts had not been refitted. It is possible that other 

artefacts also contain this feature both regarding jasper and other raw material in this or other 

areas and period. This could also prove a fruitful area for further study.    

 

Microblade production was found on all three sites. It was, however, previously not thought 

to be a feature within the jasper assemblage at the site of Bjørkeli (Damlien 2010a:244). 

Admittedly there was little indication of its presence prior to refitting. As can be seen in refit 

groups 1 and 2 (see fig 21 and appendix Bjørkeli) these are both bipolar microblade cores. 

This confirms the intentionality of this feature and the importance of conducting this form of 

analysis. 

   

Regarding dating within this material the present analysis has yielded several new results. 

Some of these concur with previous assessments especially regarding the sites of Knubba and 

Bjørkeli, both of which have Middle Mesolithic characteristics (Amundsen 2007; Damlien 

2010a). The material from Stene Terrace on the other hand has shown features that differ 

from previous results (Damlien 2010b). Stene Terrace was dated through 14C and OSL 

analysis, predominantly to the Late Mesolithic, however, Middle Mesolithic diagnostic 

artefacts were also encountered in two concentration areas of this site.  

As a result of the present study the predominantly Late Mesolithic dating for this site is called 

into question by several features indicating a Middle Mesolithic aspect for the jasper 

material. Firstly, a technological feature that shed doubt on the seemingly Late Mesolithic 

character of concentration area A2 in Stene Terrace was a refitted microblade core, group 4 
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(see fig 34 and appendix Stene Terrace).  This contained evidence of pressure blade 

technique. This technique has been regarded as being of Post-Swiderian character and 

thereby associated with the Middle Mesolithic (Sørensen 2006, 2012; Sørensen, et al. 2013). 

Furthermore, results of the analysis of the jasper materials also in area A2 calls into question 

some of the material present here. Especially since a characteristic of this area is that all the 

finds were recovered from a space considered to be within the interior of a circular shape 

interpreted as a living place (Damlien 2010b). If this is the case, this would indicate the 

majority of this material has been reduced, if not in one event, at least within the same 

activity period, and thus casting doubt to the dating of possibly other raw materials present in 

this area as well.   

 

At the site of Knubba the finds distribution is very different.  Jasper was the only raw 

material present. As reported (Amundsen 2007:38-42) and confirmed by this study this site is 

the product of a single knapping event. This is in contrast to Bjørkeli and Stene Terrace 

which were divided into concentration areas on the basis of different structures and 

distributions of finds (Damlien 2010a, 2010b). In Bjørkeli the jasper materials conformed to 

the concentrations and demonstrated many of the characteristic of the other finds. However, 

at the site of Stene Terrace the jasper finds did not always correspond to the designated 

concentration areas. There was no connection found for areas A3 and A5 and virtually no 

correspondence in areas A1 and A4.  Although area A4 did contain three jasper pieces that 

re-joined to a triangular microlith – a tool type that is diagnostic of the Middle Mesolithic.  

 

There are a number of similarities within the jasper collections from these sites. Within these 

Mesolithic localities the technological features and characteristics of the jasper material from 

Knubba are of an earlier character.  This concurs with the 14C dating from the cooking pit on 

this site. The sites of Bjørkeli and Stene Terrace are similar, and is here that some of the main 

results from this study have been most illuminating. Earlier investigations had determined 

that a refit in flint connected areas A2-A2 on Bjørkeli and Stene Terrace.  The present study 

added a further refit.  This connected area A5 from Bjørkeli to A2 from Stene Terrace. This 

further confirms contemporaneity between these sites. In addition there are three different 

refit groups that have been argued to be ‘associated groups’ between them (see glossary, fig 

25 and appendix refit group 3 Bjørkeli and 6 and 20 Stene Terrace). These groups most likely 

belong to one block of material and were located in area A5 Bjørkeli and A6 Stene Terrace. It 

is worthy of note that the jasper refit between these sites was also found in area A5 of 
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Bjørkeli. All of these aspects support contemporaneity between Bjørkeli and Stene Terrace 

and confirm the Middle Mesolithic character of virtually all of the jasper material at Stene 

Terrace.  

 

Questions at the centre of the analysis of the jasper materials from all three sites have focused 

on highlighting aspects of behavioural, technological and distribution within the jasper. This 

would not have been possible without the application of the chaîne opératoire methodology. 

Through its use many features of jasper have been revealed resulting in a fuller understanding 

of one raw material type used in prehistoric times in Norway. Furthermore, it has proven 

possible to add considerable new information and detail to the initial findings from the three 

sites analysed in this study. This in turn has elucidated behaviour traits of the people who 

inhabited these areas of Hedmark, during prehistoric periods.  

 

The aim of this study was to investigate the potential of a neglected raw material type. By 

applying the chaîne opératoire, an approach common on other European sites, it has been 

possible to reveal previously undetected behavioural aspects. It has also been demonstrated 

that the lessons learned from flint regarding behavioural traits are just the beginning. There is 

still a great deal to learn regarding the use and characteristics of other raw material types. 

Focussing on locally available, high-quality, raw materials only enriches our understanding 

of prehistoric technologies. In the course of this investigation it has become clear that the 

study of previously neglected raw material types has the potential to reveal invaluable 

information that can contribute to our understanding of knowledge continuity and even 

geographical connections of the past.  
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Appendix 
 

Glossary 
 

Associated pieces  

Artefacts that do not refit but are considered to originally have been struck from a single core. 

Association is determined on the basis of (1) common characteristics of the raw material and 

(2) technological similarities.  Raw material features include colour, texture, inclusions, lines 

and spots while technological characteristics include features such as detachment type, 

platform remains and morphology of detachments among others. 

 

Intentional breakage  

The application of direct or indirect percussion with the aim of break sections of the material, 

which can result in bending, radial and Hertzian fracture. This feature can leave evidence of 

point of impact on fractured fragments (Jennings 2011:7),  

 

Blades  

A blade is a removal that is at least twice as long as it is wide, has parallel edges and parallel 

dorsal scars (Inizan, et al. 1999:130-131). 

 

Irregular blade  

As used by Damlien (2010a, 2010b) an irregular blade is a blade with edges that are not as 

regular, i.e. parallel or as straight as a regular blade.  

 

Microblades  

A microblade is a blade that is less than 8mm wide (Ballin 1996:9; Helskog, et al. 1976:14). 

 

Pressure blade technique  

Pressure blade technique is an alternative reduction technique that involves the application of 

pressure to the edge of a platform to detach a removal (Desrosiers 2012; Inizan, et al. 

1999:151). The technique allows for a more controlled reduction of lithic material and as a 
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result a maximization of the material is also reached. Blades retrieved by this technique 

usually show extremely regular parallel edges and dorsal ridges (Crabtree 1968:457-459) 

 

Local material  

Local material as defined by Damlien (2010c:64) is raw material that is readily available in 

the localities/sites at stake, or to the immediate vicinity of them and were all steps of 

reduction are present. 

 

Semi-local material  

Semi-local material as defined by Damlien (2010c:64-65) is raw material that has arrived the 

site as already prepared cores.  

 

Non-local material  

Non-local material is adapted from ‘exotic material’ as defined by Damlien (2010c:65) which 

is lithic material that was not originally available from the localities/sites at stake or to the 

immediate vicinity of them. 
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Refits groups 

 
The refits groups from the sites investigated in this study are listed below. The groups are 

divided by site and whenever possible the individual artefact numbers are listed according to 

the original knapping sequence. All groups are photographed from both the dorsal and ventral 

views. 

 

Knubba  
Group 1: 

  

  
 

 

 

Piece Location  Description 
63 8x 8y, n/w, layer 1 Core preparation  

fragment 
78 9x 8y, s/w, layer 1 Core preparation  

fragment 
11 8x 8y, n/w, layer 1 Core preparation  

fragment 
13 8x 8y, n/e, layer 1 Core preparation  

flake 
15 9x 7y, n/e, layer 1 Chip 
37 9x 10y, s/e, layer 1 Flake 
26 9x 8y, s/w, layer 1 Chip 
33 9x 9y, n/e, layer 1 Flake 
25 9x 8y, s/w, layer 1 Flake fragment 
51 9x 8y, s/w, layer 1 Flake with evidence  

of platform  
rejuvenation removal 

30 9x 9y, s/w, layer 1 Flake 
42 8x 8y, n/w, layer 1 Flake with evidence  

of platform  
rejuvenation removal 

50 9x 8y, s/w, layer 1 Flake with evidence  
of platform  
rejuvenation removal 
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Group 2: 
 

 

 

 

 

 

 
Group 3: 

 

 

 

 

Piece Location  Description 
71 9x 7y, s/e, layer 1 Chip 
99 9x 9y, n/e, layer 1 Chip 
60 8x 7y, n/e, layer 1 Chip 
59 8x 7y, n/e, layer 1 Chip 
47 9x 7y, s/e, layer 1 Flake 
81 9x 8y, s/w, layer 1 Chip 
40 8x 7y, n/e, layer 1 Flake 
36 9x 9y, n/e, layer 1 Flake 
41 8x 7y, n/e, layer 1 Chip 
58 8x 7y, n/e, layer 1 Chip 
54 10x 8y, s/w, layer 1 Flake 
64 8x 8y, n/e, layer 1 Chip 
49 9x 8y, s/w, layer 1 Flake 

Piece Location  Description 
4 9x 8y, s/w, layer 1 Microblade  

fragment 
3 9x 8y, s/w, layer 1 Microblade  

fragment 
2 8x 10y, n/e, layer 1 Microblade 
1 8x 9y, n/w, layer 1 Blade 
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Group 4: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Group 5: 

 

 

 

 

 

 

 

 

Piece Location  Description 
32 9x 9y, n/w, layer 1 Flake 
34 9x 9y, n/e, layer 1 Flake 
27 9x 8y, n/w, layer 1 Flake 

Piece Location  Description 
8 8x 7x, n/w, layer 1 Flake fragment 
9 8x 7x, n/w, layer 1 Flake fragment 
39 8x 7x, n/w, layer 1 Flake fragment 
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Group 6: 

 

 

 

 

 

 

 

 

 

 

 

 

Group 7: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Piece Location  Description 
12 8x 8y, n/w, layer 1 Flake 
28 9x 8y, s/e, layer 1 Flake 

Piece Location  Description 
46 8x 9y, n/w, layer 1 Flake 
21 9x 8y, s/w, layer 1 Flake 
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Group 8: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Group 9: 

 

 

 

 

 

 

 

 

 

 

 

 

Piece Location  Description 
18 9x 7y, s/e, layer 1 Flake 
52 9x 8y, s/e, layer 1 Flake  

Piece Location  Description 
93 9x 8y, s/e, layer 1 Chip 
75 9x 8y, s/w, layer 1 Chip 
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Group 10: 

 

 

 

 

 

 
 

 

 

 

 

 

Group 11: 
 

 

 

 
 

 

 

 

 

Piece Location  Description 
45 8x 8y, n/e, layer 1 Flake fragment 
31 9x 9y, n/w, layer 1 Chip 

Piece Location  Description 
24 9x 8y, s/w, layer 1 Flake 
29 9x 8y, s/e, layer 1 Flake 
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Bjørkeli 
Group 1: 

 

 

 

 
 

 

Group 2: 
 

 

Piece Location  Description 
222 91x 53y, n/e, layer 3 Hinged  

microblade 
341 93x 54y, s/e, layer 1 Microblade 
302 92x 53y, s/e, layer 3 Flake 
106 92x 53y, s/w, layer 1 Hinged  

microblade 
272 92x 53y, s/w, layer 4 Hinged  

microblade 
212 90x 54y, n/w, layer 1 Microblade 
61 92x 52y, s/w, layer 1 Core fragment 
223 91x 53y, n/e, layer 1 Core fragment 
64 92x 53y, s/w, layer 1 Core fragment 

Piece Location  Description 
12 109x 45y, s/w, layer 1 Microblade 
182  109x 47y, s/w, layer 1 Microblade  

fragment 
175 109x 45y, n/w, layer 1 Microblade  

fragment 
151 108x 46y, n/e, layer 1 Flake  

fragment 
159 108x 47y, n/w, layer 1 Flake  

fragment 
11 108x 47y, n/e, layer 1 Flake 
179 109x 47ym n/e, layer 1 Microblade  

fragment 
57 109x 48y, s/w, layer 1 Core  

fragment 
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Group 3: 

 

 

 

 

 

 

 

Group 4: 

  

 

Piece Location  Description 
172 108x 48y, n/w, layer 1 Flake 
187 109x 48y, s/w, layer 1 Flake 
154 108x 47y, n/v, layer 1 Flake 
162 108x 47y, n/e, layer 1 Flake 
155 108x 47y, n/w, layer 1 Core  

fragment 

Piece Location  Description 
56 109x 48y, s/e, layer 1 Flake 
185 109x 48y, s/w, layer 1 Flake 
188 110x 47y, n/w, layer 1 Chip 
161 108x 47y, n/e, layer 1 Flake 
55 108x 48y, n/w, layer 1 Bipolar core  
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Group 5: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Piece Location  Description 
282 92x 53y, s/e, layer 1  Flake 
289 92x 53y, s/e, layer 1 Flake 
285 92x 53y, s/e, layer 1 Flake 
65 92x 53y, s/w, layer 2 Flake 
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Group 6: 

 

 

 

 

 

 

 

 

 

 

 Group 7: 

 

 

 

 

 

Piece Location  Description 
362 98x 43y, s/e, layer 1 Flake 
415 99x 43y, s/w, layer 1 Flake 
403 99x 45y, s/w, layer 1 Flake 
36  99x 44y, s/w, layer 2 Platform 

rejuvenation 
flake 

Piece Location  Description 
252 92x 52y, n/e, layer 1 Platform  

preparation  
flake 

288 92x 53y, s/e, layer 1 Flake 
325 92x 54y, s/w, layer 1 Flake 
60 91x 53y, n/e, layer 2  Core  

fragment 
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Group 8: 

 

 

 

 

           

 

 

 

 

Group 9: 

  

 

 

Piece Location  Description 
432 104x 47y, n/e, layer 1 Flake 
365 98x 49y, n/e, layer 1 Flake 
74 98x 48y, s/e, layer 1 Flake 

Piece Location  Description 
62 92x 52y, s/e, layer 1 Flake 
91 92x 53y, s/w, layer 2 Flake 
287 92x 53y, s/e, layer 1 Flake 
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Group 10: 

 

 

 

 

 

 

 

 

Group 11: 

  

 

 

Piece Location  Description 
401 99x 45y, s/e, layer 1 Flake 
346 96x 47y, n/w, layer 1 Flake  

fragment 
353 97x 47y, s/w, layer 1  Flake  

fragment 

Piece Location  Description 
125 88x 51y, s/e, layer 1 Flake  

fragment 
127 88x 52y, n/e, layer 1 Flake  

fragment 
41 88x 52y, s/w, layer 1 Flake 
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Group 12: 

 

 

   

 

   

Group 13: 

 

 

   

Piece Location  Description 
196 84x 49y, n/e, layer 2 Core  

preparation  
flake 

208 87x 52y, n/w, layer 1 Core  
preparation  
flake 

201 85x 49y, n/e, layer 2 Core  
preparation  
flake 

Piece Location  Description 
93 92x 53y, s/w, layer 2 Flake  

fragment 
299 92x 53y, n/w, layer 2 Flake  

fragment 
59 91x 53y, n/w, layer 2  Flake 
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Group 14: 

 

 

 

 

 

 

 

 

 

 

 

 

Group 15: 

  

 

 

Piece Location  Description 
63 92x 53y, s/e, layer 1 Flake 
31 89x 55y, n/w, layer 1 Flake 
120 92x 53y, s/w, layer 1 Flake 

Piece Location  Description 
450 107x 48y, n/e, layer 1 Flake  

fragment 
433 104x 47y, s/w, layer 1 Flake  

fragment 
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Group 16: 

 

 

 

 

 

 

 

 

Group 17: 

 

 

 

 

 

 

Piece Location  Description 
392 99x 45y, s/e, layer 2 Blade  

fragment 
385 99x 44y, s/w, layer 2 Blade  

fragment 

Piece Location  Description 
146 102x 46y, s/e, layer 1 Flake  

fragment 
145 102x 46y, s/e, layer 1 Flake  

fragment 
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Group 18: 

 

 

    

 

 

 

Group 19: 

 

 

 

 

 

 

 

Piece Location  Description 
34 103x 47y, s/e, layer 2 Retouched  

flake  
fragment 

35 103x 47y, s/e, layer 1 Retouched  
flake  
fragment 

Piece Location  Description 
280 92x 53y, n/e, layer 3 Flake 
314 92x 54y, n/w, layer 1 Flake 
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Group 20: 

 

 

 

 

 

 

 

 

 

 

Group 21: 

  

 

 

 

 

Piece Location  Description 
343 93x 54y, s/e, layer 2 Flake 
89 92x 53y, s/w, layer 2 Flake 

Piece Location  Description 
158 108x 47y, n/w, layer 1 Flake  
10 108x 47y, n/e, layer 1 Flake 
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Group 22: 

 

 

 

 

 

 

 

 

Group 23: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Piece Location  Description 
174 108x 48y, n/e, layer 1 Chip 
170 108x 48y, n/w, layer 1 Flake  

fragment 

Piece Location  Description 
334 92x 54y, s/w, layer 2 Flake 
97 92x 53y, s/w, layer 2 Chip 
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Group 24: 

 

 

 

 

 

 

 

 

Group 25: 

 

 

 

 

 

 

 

 

 

 

 

 

Piece Location  Description 
76 92x 53y, s/e, layer 2 Flake 
294 92x 53y, s/e, layer 1 Flake 

Piece Location  Description 
92 92x 53y, s/w, layer 2 Flake 
78 92x 53y, s/e, layer 2 Flake 
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Group 26: 

 

 

 

 

 

 

 

Group 27: 

 

 

 

 

 

 

 

Group 28: 

Piece Location  Description 
327 92x 54y, s/w, layer 1 Burnt flake  

fragment 
316 92x 54y, n/w, layer  1  Burnt flake  

fragment 

Piece Location  Description 
123 84x 49y, n/e, layer 2 Chip 
207 85x 50y, n/w, layer 1 Chip 

Piece Location  Description 
412 99x, 48y, s/e, layer 1 Flake  

fragment 
411 99x, 48y, s/e, layer 1 Flake  

fragment 
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Group 29: 

 

 

 

 

 

 

Group 30: 

  

 

 

 

 

 

 

 

 

Piece Location  Description 
100 92x 53y, s/w, layer 2 Flake 
304 92x 53y, s/e, layer 3 Flake 

Piece Location  Description 
136 100x 48y, s/e, layer 1 Flake 
453 108x 45y, n/e, layer 1 Flake 
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Group 31: 

 

 

  

 

 

 

 

 

 

 

Group 32: 

 

 

 

 

 

 

 

 

 

 

Piece Location  Description 
377 98x 50y, n/w, layer 1 Flake 
386 99x 44y, s/e, layer 1 Flake 

Piece Location  Description 
54 108x 43y, s/w, layer 1 Flake 
435 107x 42y, n/e, layer 1 Flake 
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Group 33: 

 

 

 

 

 

 

 

 

 

 

 

Group 34: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Piece Location  Description 
194 84x 49y, n/e, layer 1 Core  

preparation  
flake 

122 84x 49y, n/w, layer 2 Core  
preparation  
flake 

Piece Location  Description 
213 91x 52y, n/e, layer 1 Flake  

fragment 
214 91x 52y, n/e, layer 1 Flake  

fragment 
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Group 35: 

 

 

 

 

 

 

 

 

Group 36: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Piece Location  Description 
133 99x 48y, n/e, layer 1 Microblade  

fragment 
132 99x 48y, n/e, layer 1 Flake 

Piece Location  Description 
202 85x 49y, n/e, layer 2 Chip 
195 84x 49y, s/e, layer 2 Chip 
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Group 37: 

 

 

 

 

 

 

 

 

Group 38: 

 

 

 

 

 

 

 

 

 

 

 

Piece Location  Description 
257 92x 52y, s/w, layer 1 Flake  

fragment 
67 92x 54y, n/w, layer 2 Flake  

fragment 

Piece Location  Description 
455 108x 47y, s/e, layer 1 Flake 
461 109x 47y, n/e, layer 1 Flake 
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Group 39: 

 

 

 

 

 

 

 

 

Group 40: 

 

 

 

 

 

 

 

 

 

 

 

Piece Location  Description 
235 91x 53y, n/e, layer 2 Flake 
236 91x 53y, n/e, layer 2 Flake 

Piece Location  Description 

389 99x 45y, s/w, layer 2 Flake 

404 99x 45y, s/w, layer 1 Flake 
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Group 41: 

 

 

 

 

 

 

 

 

Group 42: 

 

 

 

 

 

 

Group 43: 

Piece Location  Description 
462 109x 47y, s/e, layer 1 Flake 
70 107x 47y, n/e, layer 1 Flake 

Piece Location  Description 
262 92x 52y, s/e, layer 1 Flake  

fragment 
255 92x 52y, n/e, layer 1 Flake  

fragment 

Piece Location  Description 
430 104x 46y, s/e, layer 1 Flake  

fragment 
44 104x 46y, n/e, layer 2 Flake  

fragment 
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Group 44: 

 

 

 

 

 

Group 45: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Piece Location  Description 
164 108x 47y, n/e, layer 1 Microblade  

fragment 
165 108x 47y, n/e, layer 1 Microblade  

fragment 
169 108x 47y, n/e, layer 2  

Piece Location  Description 
247 92x 52y, n/e, layer 3 Flake 
332 92x 54y, n/w, layer 2 Flake  

fragment 
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Group 46: 

 

 

 

 

 

 

 

 

Refit between sites (Bjørkeli and Stene Terrace)  
 

Group 47: 

 

 

Piece Location  Description 
227 91x 53y, n/e, layer 1 Flake  

fragment 
226 91x 53y, n/e, layer 1 Flake  

fragment 

Piece Location  Description 
625 98x 52y, s/w, layer 1  

(Stene Terrace) 
Core  
preparation  
flake 

176 109x 46y, s/e, layer 1 
(Bjørkeli) 

Chip 
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Stene Terrace 
Group 1: 

 

 

 

 

Piece Location  Description 
538 99x 55y, s/e, layer 2 Core  

preparation  
flake 

586 101x 54y, s/e, layer 1 Core  
preparation  
flake 

616 100x 54y, n/e, layer 1 Core  
preparation  
Flake fragment 

573 100x 55y, n/w, layer 1 Core  
preparation  
Flake fragment 

600 97x 56y, n/w, layer 1 Core  
preparation  
Flake fragment 

560 100x 55y, n/w, layer 2 Core  
preparation  
flake 

529 99x 54y, s/e, layer 1 Core  
preparation  
flake 

570 100x 55y, n/w, layer 1 Core  
preparation  
flake 

612 99x 54y, n/w, layer 2 Core  
preparation  
flake 

487 100x 55y, s/e, layer 2 Scraper 
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Group 2: 

 

 

 

 

 

 

 

 

 

 

 

Group 3: 

 

 

 

 

 

 

 

Piece Location  Description 
497 97x 51y, s/e, layer 2 Flake 
622 97x 52y, n/e, layer 1 Flake 
602 98x 53y, n/w, layer 1 Flake 
629 98x 52y, s/e, layer 1 Flake 

Piece Location  Description 
541 99x 56y, n/e, layer 1 Flake 
581 100x 56y, n/w, layer 1 Flake 
624 98x 52y, n/e, layer 1 Flake 
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Group 4: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Group 5: 

 

 

 

 

 

 

 

 

 

 

Piece Location  Description 
477 98x 52y, n/e, layer 2 Microblade 
475 97x 51y, n/e, layer 1 Microblade 
621 102x 54y, s/e, layer 1 Microblade  

core 

Piece Location  Description 
606 99x 50y, s/e, layer 1 Flake 
605 99x 50y, s/e, layer 1 Flake 
524 99x 51y, s/w, layer 1 Flake 
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Group 6: 

 

 

 

 

 

 

 

Group 7: 

 

 

 

 

Piece Location  Description 
469 123x 52y, n/e, layer 1 Flake 
470 123x 52y, s/w, layer 1 Flake  

fragment 
473 122x 51y, n/e, layer 1 Flake  

fragment 

Piece Location  Description 
527 99x 53y, n/e, layer 3 Flake 
517 98x 54y, s/w, layer 1 Flake 
516 98x 53y, s/w, layer 2 Flake 
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Group 8: 

 

 

 

 

 

 

 

 

 

Group 9: 

 

 

 

 

 

Piece Location  Description 
466 115x 53y, s/e, layer 1 Microlith  

fragment 
467 115x 53y, s/e, layer 1 Microlith  

fragment 
465 115x 53y, s/e, layer 1 Microlith  

fragment 

Piece Location  Description 
609 99x 53y, s/e, layer 2 Flake 
610 99x 53y, s/e, layer 1 Flake 
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Group 10: 

 

 

 

 

 

 

 

 

 

Group 11: 

 

 

 

 

 

 

 

Piece Location  Description 
615 100x 54y, s/e, layer 1 Flake 
603 98x 55y, n/w, layer 3 Flake 

Piece Location  Description 
522 98x 56y, n/w, layer 3 Flake  

fragment 
539 99x 55y, s/e, layer 2 Flake  

fragment 
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Group 12: 

 

 

 

 

 

 

 

 

 

 

Group 13: 

 

 

 

 

 

 

 

 

 

 

 

Piece Location  Description 
523 98x 56y, s/w, layer 1 Flake 
492 100x 55y, s/w, layer 1 Flake 

Piece Location  Description 
559 100x 55y, s/e, layer 3 Flake 
562 100x 55y, s/w, layer 2 Flake 
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Group 14: 

 

 

 

 

 

 

 

 

 

Group 15: 

 

 

 

 

 

 

 

 

 

 

 

 

Piece Location  Description 
508 98x 53y, s/e, layer 1 Flake 
601 98x 54y, n/e, layer 1 Flake 

Piece Location  Description 
571 100x 55y, n/w, layer 1 Core  

fragment 
627 101x 56y, s/e, layer 1 Core 
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Group 16: 

 

 

 

 

 

 

 

 

Group 17: 

 

 

 

 

 

 

 

 

 

 

 

 

Piece Location  Description 
546 100x 54y, s/w, layer 1 Flake 
535 99x 55y, s/e, layer 1 Flake 

Piece Location  Description 
614 100x 54y, s/e, layer 2 Flake 
617 100x 54y, n/e, layer 1 Flake 
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Group 18: 

 

 

 

 

 

 

 

 

 

 

Group 19: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Piece Location  Description 
525 99x 53y, n/e, layer 2 Flake 
620 101x 55y, n/e, layer 1 Flake 

Piece Location  Description 
513 98x 53y, n/e, layer 3 Core  

preparation  
flake 

512 98x 53y, n/e, layer 3 Core  
preparation  
flake 



 120 

Group 20: 

 

 

 

 

 

 

 

 

Group 21: 

 

 

 

 

 

 

 

 

 

Piece Location  Description 

471 123x 52y, s/w, layer 1 Flake  

fragment 

474 123x 52y, s/e, layer 2 Flake  

fragment 

Piece Location  Description 
552 100x 55y, s/w, layer 1 Flake  

fragment 
537 99x 55y, n/w, layer 1 Flake  

fragment 
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Group 22: 

 

 

 

 

 

 

 

 

 

Group 23: 

 

 

 

 

 

 

 

 

 

           

 

Piece Location  Description 
503 97x 53y, s/w, layer 1 Flake  

fragment 
504 97x 55y, n/w, layer 1 Flake  

fragment 

Piece Location  Description 
565 100x 55y, s/w, layer 1 Flake 
493 100x 55y, s/w, layer 1 Flake 



 122 

Group 24: 

 

 

 

 

 

 

 

Group 25: 

 

 

 

 

 

 
 

Piece Location  Description 
545 100x 54y, n/e, layer 2 Flake  

fragment 
587 101x 54y, n/e, layer 1 Flake  

fragment 

Piece Location  Description 
479 98x 56y, n/w, layer 1 Microblade 
480 98x 56y, n/w, layer 1 Microblade 


