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    9.1   The Problem and the Research Field 

 In this paper, the following problem is discussed: When and why did pressure blade 
technology appear in Southern Scandinavia and how did the pressure blade concept 
evolve in this area? 

 This question is discussed from a technological point of view, thus the specifi c 
methods of pressure blade technology employed in prehistory within the area will 
be analysed, described and reconstructed. As technology today is defi ned not only 
as a science related to the technical transformation of raw materials but also to its 
social, cognitive and cultural aspects (e.g. Apel  2001 ; Audouze  1999 ; Leroi Gourhan 
 1964 ; Pelegrin  1990 ; Schiffer and Skibo  1987 ; Sørensen  2006c  ) , the reasons for the 
arrival of the pressure blade technique and the meaning of this technology in the 
Maglemosian society will be discussed as well. 

 Pressure blade technology is, in this chapter, defi ned as the study of lithic pro-
duction concepts in which pressure technique have been applied to produce blades, 
i.e. serially made detachments, from lithic cores, used as tools or preforms for tools 
(Sørensen  2006a : 289). The recognition of prehistoric pressure technique is based 
on macromorphological lithic criteria and stigmata found in experimental work and 
by analogy investigated and diagnosed in prehistoric lithic assemblages (Pelegrin 
 1984a,   b,   1988,   2002,   2006 ; Sørensen  2006a  ) . These criteria are extreme regularity, 
rare occurrence of ripples, straightness, a small bulb in combination with lip forma-
tion and, most importantly, the occurrence of small exhausted blade cores with 
negatives showing extreme regularity. These criteria have an overlap with blades 
made by indirect technique, and in many cases, single blades can therefore not be 
attributed with certainty; however, the careful investigation of large blade populations, 
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including blade cores, regarding the combination of the criteria can allow a reliable 
verifi cation. 

 The Maglemose Culture, in this text termed the Maglemosian, can be defi ned as a 
complex of artefacts and technologies produced by hunter-gatherer groups in the 
Early Mesolithic and Early Holocene periods (9500–6500 B.C.). The Maglemosian 
complex is defi ned in Southern Scandinavia, Northern Germany and, in its early 
stages, in Eastern England and Western France. Towards the Baltic, assemblages with 
typical Maglemosian industries are known; however, these regions have traditionally 
been defi ned with other culture groups such as the Komornica Culture. The most 
important typological archaeological signifi er of the complex is its microlithization 
of armature points as seen in the lithic assemblages. Bone point morphologies, lithic 
technology and bone technology are today also considered important for the defi ni-
tion of this complex. Early Holocene Southern Scandinavia was, due to the huge ice 
sheets of Northern Scandinavia, a period with a low seawater level characterized by 
vast low lands; for example a land bridge existed between Southern Scandinavia and 
the British Isles. The Maglemosian hunter-gatherer groups are generally interpreted 
to have employed this landscape depending largely on inland hunting and fi shing. 

 The Maglemosian of Southern Scandinavia has been subject to a long and vast 
research history. It comprises a broad range of materials including an outstandingly 
well-preserved organic material due to the fact that most of the early excavated sites 
were found in anaerobic conditions (moors). During the early years of research, 
much effort was made to excavate, publish, defi ne and date the archaeological mate-
rial (Johansen  1919 ; Sarauw  1903  ) . The Early Mesolithic, called the Mullerup 
Culture at that time, was the oldest known Mesolithic Stone Age culture in Northern 
Europe. Thus, the Maglemosian was fi lling out the chronological gap in Europe 
between the Ertebølle Culture in the North and the Upper Paleolithic found in the 
French cave sites until Late Paleolithic sites were documented in Northern Germany 
during the 1930s (see Fig.  9.1 ).  

 Later, research efforts merely addressed the typology and the chronology of the 
period, especially dealing with morphological analysis and seriation of microliths 
(Becker  1952 ; Petersen  1966,   1973 ; Skaarup  1979  ) . The Maglemosian was divided 
into six phases from 0 to 5 mainly due to the seriation of microliths. This relative 
chronological ordering of the material has been criticized and scrutinized by several 
researchers since it was established. Critical points are that the microlith morpholo-
gies can refl ect functional aspects as well as stylistic ones, and that solely defi ning 
a cultural chronology on the frequency of one artefact type is insuffi cient (e.g. 
Henriksen  1980 ; Sørensen  2006b  ) . The latter argument is crucial when applying the 
chronology to smaller assemblages where the number of microliths is low, as only 
doubtful relative ages can be achieved in such situations. 

 During the last decade, new research methodologies have been employed in 
studying the Maglemosian artefact materials (David  2006 ; Sørensen  2006a,   b ;    Toft 
 2006 ). As a result, a new chronological ordering has been put forward based on 
changes in the Maglemosian lithic blade industry (Sørensen  2006a,   b  ) . This chro-
nology is now often preferred due to its broader application on the lithic material; 
however, the chronology based on microliths is generally still considered valid 
when the amounts of microliths are suffi cient.  
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    9.2   From Direct to Pressure and Punch Techniques 
in Southern Scandinavia: A Close Examination 

 Seven different concepts of blade production within the Maglemosian have been 
defi ned, representing four different diachronic techno-complexes (Sørensen  2006a,   b  )  
(Fig.  9.2 ).  

 During the Preboreal and the beginning of the Boreal period (9500–7000 B.C.), 
blades were made from unipolar cores. From techno-complex 2, dual platformed 
prismatic cores also appear. The blades from these periods have a generally irregu-
lar morphology. Typical blade attributes for the techno-complex 1 are triangular 
butts with impact cones, a variety of bulbs of percussion from mainly large to small 
and broken, with examples of split cone fractures. In the techno-complex 2, blades 

  Fig. 9.1    Chronology, climate and chronozones of Mesolithic Southern Scandinavia (After 
Terberger  2006  )        
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  Fig. 9.2    The four technological defi ned complexes of the Maglemosian. The horizontal rows of 
the table below show the investigated sites classifi ed according to the relative microlith chronology 
phases 0–5 with respect to the seven proposed concepts of blade production which are illustrated 
in the vertical columns. References: Barmosen I (Johansson  1990  ) , Duvensee 8 (Bokelmann et al. 
 1981  ) , Duvensee 9 (Bokelmann  1991  ) , Holmegard VI (Becker  1945  ) , Lundby II (Henriksen  1980  ) , 
Klosterlund (Petersen  1966  ) , Hasbjerg II (Johansson  1990  ) , Duvensee 6 (Bokelmann  1971  ) , 
Duvensee 13 (Bokelmann  1985  ) , Sdr Hadsund (Petersen  1966  ) , Barre Mosse (Skar  1987 ), 
Linnebjär (Salomonsson  1965  ) , Vinde Helsinge (Mathiassen  1943  ) , Bøllund (Petersen  1966  ) , 
Ulkestrup I & II (Andersen et al.  1982  ) , Sværdborg II (Petersen  1972  ) , Mosegården III N (Andersen 
 1985  ) , Orelund IX (Andersen  1985  ) , Ageröd 1B & 1D (Larsson  1978  )        
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are generally thinner with small bulbs and often small punctiformed butts or broken 
proximal ends ( fracture languette ). The blade attributes from the fi rst two complexes 
thereby point to the use of respectively direct hard hammer percussion and direct 
soft stone hammer percussion when blades were produced. 

 Pressure blade technology arrived in Southern Scandinavia in the Maglemosian 
techno-complex 3 with the transition to the Atlantic period. Thereafter, this tech-
nology was in continuous use until the Ertebølle Culture. To understand the techno-
logical leap between direct percussion blade productions in techno-complex 2 to 
pressure and punch blade production in techno-complex 3, the contexts of blade 
production within the Maglemosian have to be investigated. 

 Substantial lithic material produced by pressure and punch technologies have 
been excavated as well as collected from several Maglemosian sites, especially in 
the large moors on Southern and Western Zealand and Eastern Denmark (Andersen 
 1983 ; Henriksen  1980 ; Johansson  1990 ; Schilling  1999  ) . Most of these sites, how-
ever, were inhabited repeatedly through the Maglemosian (e.g. Sværdborg I and 
Lundby) and must be defi ned as mixed sites that are not suitable for contextual 
technological analysis. Among the few excavated sites, which are spatially defi ned 
and interpreted to have been used only within techno-complex 3, are the sites 
Ulkestrup II, hut 2 (Andersen et al.  1982  )  and Sværdborg II (Petersen  1972  ) . 
Additionally a small, unmixed site named Draken MK 356 with an assemblage typi-
cal to techno-complex 3 was excavated recently in Scania (Sweden) (Gidlöf  2008 ; 
Sørensen  2007  ) . 

 When blades and cores from the techno-complex 3 assemblages are analysed, 
extreme regularity is found compared to previous periods blade industries (Fig.  9.3 ). 
Techno-complex 3 blades range from 15 mm in width and 10 cm in length to 6 mm 
in width and 4 cm in length. Blades are prismatic, rather straight, and they gener-
ally show a combination of bulb and lip formation at their proximal ends. Butts are 
unfacetted and typically oval and unbroken. The dorsal faces of the blades display 
a careful trimming of the proximal edges by small feathering removals. A typical 
attribute is that most blades have broken distal ends and that blades generally seem 
to break during production. Fragmentation ‘en languette’ is seen on the larger 
blades, and this attribute appears in some cases also from the distal blade ends 
(Fig.  9.3k ). Cores are single platform, unfacetted and can be both circular and 
single fronted. Generally, the cores display a series of regular blade removals 
(Fig.  9.3a , b).  

 Investigations of the blade production methods in techno-complex 3, employ-
ing a dynamical technological classifi cation in which the blade assemblages are 
classifi ed in accordance to the blade production process ( chaîne opératoire ) (Schild 
 1980 ; Sørensen  2006b  )  and series of lithic replicative experiments, by this author, 
in order to test, analyse and evaluate the specifi c technology (Sørensen  2006a,   b  )  
(Fig.  9.7 ), suggests that the blades were produced using two concepts: (1) a con-
cept for production of macroblades by punch technique and (2) a concept for pro-
duction of microblades by pressure technique. The appearance of regular 
bullet-shaped microblade cores up to 7 cm, together with microblades of extreme 
regularity and straightness being up to 9 mm in width, is evidence of the use of 
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pressure technique in techno-complex 3. Cortical, crested and regular thicker 
blades showing a width up to 15 mm are evidence of indirect percussion tech-
niques. The blade industries from these two concepts, however, cannot be entirely 
isolated in the assemblages. The blades produced in the two concepts have many 
of the same morphological and technological attributes, and, as documented in the 
assemblage from Draken MK 356, there is a metric overlap between the two blade 
populations (Fig.  9.4 ).  

 Complete macroblade cores are seldom found at sites from techno-complex 3. 
The reason for this is probably that the macroblade cores were reused for the micro-
blade production in a continuous production process. This continuous use can 
explain the metrical overlap between blades made by means of pressure and punch 
technique in techno-complex 3. One refi tted blade core from Ulkestrup II can be 
interpreted as being in the stage when pressure technique was to be applied after the 
core initially had been exploited by punch technique (Fig.  9.3c ). 

 An examination of the techno-complex 3 sites, for example Ulkestrup II and 
Sværdborg II, has revealed that two different methods for production of microblade 
core preforms are carried out at the sites (Fig.  9.5 ). Method A: Circular macroblade 
cores are reused as microblade cores resulting in circular conical (bullet shaped) 
microblade cores. Method B: (1) Oblong keeled microblade cores are produced and 
exploited from one front, resulting in exhausted single fronted cores. The two dif-
ferent methods for the production of pressure blades in techno-complex 3 constitute 
an important observation concerning the problem of arrival/innovation for the 
understanding of the development of the pressure blade technology in techno- 
complex 4, as shall be discussed below.  

  Fig. 9.4    Width measurements of the blade populations from the Scanian techno-complex 3 site 
Draken MK 356. It is seen that the blade populations of the concept 4 and 5 (punch and pressure 
techniques) have a metrical overlap. From the technological analysis it is suggested that the pres-
sure blades have width up to 9 mm while punch made blades can have a greater width       
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 Macroblade cores have, judging from the blade and core attributes, been distally 
supported during production in techno-complex 3. The straight blades of complex 3 
point to this technological feature (Bordes and Crabtree  1969  ) , and this hypothesis 
is strengthened by the fact that within the blade assemblage, there are fractures ‘en 
languette’ from the distal blade ends (Fig.  9.3k ). 

 Several well-preserved elk antler tools were found at the Ulkestrup II site, which 
are interpreted as lithic pressure tools due to their morphology and use wear 
(Fig.  9.6 ) (Andersen et al.  1982 : 79).  

 The bullet-shaped microblade cores must, due to their low inertia, have been 
fi xed mechanically during blade production. Moreover, their circular morphology 
suggests that this fi xation was fl exible in a way which could allow the core to be 
easily turned after each blade detachment. Thus, a fi xation system in which the 
core’s lateral edges were held in a ‘V’-shaped holder that also supported the distal 
end of the core seems most plausible (   Pelegrin  1984c  ) . 

 One of the observations made during the replicative experimental work was that 
the specialized single fronted microblade cores of techno-complex 3 (Fig.  9.3a, b ) 
could be held as effi ciently as the bullet-shaped cores in the ‘V’-shaped holding 
system (Fig.  9.7 ).   

  Fig. 9.5    Two methods for microblade production in Maglemosian techno-complex 3 (Drawing 
M. Sørensen)       
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  Fig. 9.6    Antler tools, possibly used for pressure blade production. ( a ) Pressure tool of elk antler 
from Ulkestrup II, length 21 cm (Drawing E. Koch). ( b ) Use wear on pressure tools from Ulkestrup II 
(Photo M. Sørensen)       
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    9.3   The Absolute Dating of the First Pressure 
Blade Technology in Southern Scandinavia 

 Pollen analysis from the Sværdborg II and Ulkestrup II sites dates to the Boreal-
Atlantic transition, 7500–7000 B.C. (Aaby  1993  ) . Radiocarbon dating of the men-
tioned sites within techno-complex 3 is generally problematic as absolute dates are 
few and were made early in the history of radiocarbon analysis. From Ulkestrup II, 
hut 2, two dates have been obtained (K-1507 and K-2176) of which only the latter 
(8030 ± 140 B.P., calibrated to 7180–6690 B.C.) is considered viable due to a prob-
lematic site taphonomy. It thus seems possible that the pressure blade technology 
appears for the fi rst time in Southern Scandinavia around 7000 B.C. Future AMS 
dating of artefacts from techno-complex 3, for example Ulkestrup II, can provide a 
more precise dating of this event.  

  Fig. 9.7    Experiments the pressure micro blade concepts of techno-complex 3 ( to the left side ) and 
techno-complex 4 ( to the right side ) (Photos J. Sørensen)       
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    9.4   The Development of Pressure Blade Technology 
in Southern Scandinavia 

 Concerning the subsequent Maglemosian techno-complex 4, many of the same 
problems existed with mixed assemblages as were seen for techno-complex 3. The 
sites Mosegården III and Orelunde IX from Åmosen on Zealand are among the few 
sites which can be considered unmixed (Andersen  1985 ). From Scania, the large 
sites Ageröd 1:B and 1:D belong to techno-complex 4 (Larsson  1978  ) . 

 In techno-complex 4, a microblade and macroblade concept involving, respec-
tively, pressure blade production and punch technique is maintained; however, the 
concepts are altered compared to techno-complex 3. Techno-complex 4 blades are 
generally very regular and prismatic, but metrically, the microblades generally 
decrease in size and thickness while the macroblades increase in size and thickness 
compared to techno-complex 3 (Fig.  9.8 ). Thus, in contrast to the techno-complex 
3, two metrically different and distinguishable blade industries clearly exist in the 
techno-complex 4.  

  Fig. 9.8    Blades and cores from the Maglemosian techno-complex 4. Site Mosegården IIIN. 
( a ) Preform for macroblade production. ( b – e ) Macroblades typical of different production stages. 
( f ) Oblong keeled microblade core preform. ( g ,  h ) Exhausted oblong keeled microblade cores. 
( i ) Microblades typical of different production stages (Drawing L. Johansen)       
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 Concerning the regular macroblades, these are now generally more curved, larger 
and more robust than in the previous techno-complex 3. The difference can be inter-
preted as resulting from a change to distally unsupported macroblade cores, resulting 
in more curved subconical blade core morphologies and subsequently more curved 
and robust blades (Sørensen  2006a,   b  ) . 

 The microblade production undergoes a more substantial conceptual difference, 
in which the pressure blade method B from the previous techno-complex 3 seems to 
be developed. During techno-complex 4, a large keeled blade core morphology is 
produced (often termed the handle core). Such cores are produced from nodules or 
from large, specifi cally produced, thick fl ake blanks. The blade core type is mostly 
exploited from only one front, in few situations however, the core type is turned and 
reused from the opposite end. 

 A main difference between the microblade productions in techno-complexes 
3 and 4 can be related to the morphology of the blade cores and how they were held 
during manufacture. While microblade production in techno-complex 3 probably 
had to take advantage of an open holding device, so that the knapper could be able 
to change the position of the circular (bullet shaped) cores after each blade detach-
ment, the oblong keeled cores have a long rear end, that could be permanently fi xed 
during blade production. 

 There are several attributes indicative of the change to a permanent fi xation sys-
tem of the rear ends of the oblong keeled core types in techno-complex 4. Firstly, 
this core type is generally discarded with a long rear end, as if the cores were not 
completely used up. This phenomenon can be explained if the cores were used in 
relation to a permanent fi xation system, which ‘occupied’ the rear end of the blade 
cores. A second indication is based on microscopic analysis of the lateral blade core 
faces. A blade core from the Orelunde IX assemblage was examined under the 
microscope, and areas of use and wear, in the form of striations, were observed 
(Fig.  9.9 ). These striations are interpreted as resulting from a hard squeeze on the 
lateral faces of the core in combination with lithic dust and small movements of the 
core (Sørensen  2006b  ) . This type of analysis was also conducted on keeled cores 
from the Scanian site Tågerup, belonging to the Kongemosian Culture, and showed 
wood polish on central arises on the lateral faces of the studied keeled cores. The 
interpretation is that a clamp made from wood had been in use to hold the core dur-
ing blade production (Karsten and Knarrström  2003 : 49).  

 A typical feature of the oblong keeled blade core type is that the lateral platform 
edges are heavily trimmed. These observations formerly lead to the belief that the 
core was a scraper, called the ‘keeled scraper type’ (Westerby  1927  ) . However, in a 
series of replicative experiments, a permanent fi xation system of the lateral sides of 
the keeled core types were tested, and the results can explain the heavy trimmed 
lateral core edges (Sørensen  2003 ; Sørensen  2006b  ) . It was discovered that, if the 
clamp system rests on untrimmed lateral edges of the core, large damaging platform 
fl akes will be detached when force is applied to the platform via the pressure tool. 
In order to avoid crucial damage to the blade core platform, the lateral edges should 
therefore be heavily trimmed before the core is mechanically fi xed. 

 The two blade concepts and methods used in the Maglemosian techno- 
complex 4 were, with minor differences, continuously in use during the following 
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Kongemosian period. Nonetheless, there is within concept 7 (Sørensen  2006a,   b  )  
(microblade production from keeled cores), during the Kongemosian, a tendency 
towards a decrease in the quality of the microblades and towards producing keeled 
core preforms increasingly on fl ake blanks rather than on small single nodules 
(Petersen  1993 : 58). At the beginning of the Late Mesolithic Ertebølle Culture, the 
microblade concept 7 is discarded, and with the abandonment of this concept, the 
pressure blade technology in Southern Scandinavia ‘dies out’.  

    9.5   Knowledge and Know-How in Relation 
to Pressure Blade Production 

 Pressure blade production can be described as a technology which, to be carried out, 
contains a great deal of knowledge in relation to know-how. The nature of knowl-
edge is explicit, which means that it can be transmitted verbally, while know-how 

  Fig. 9.9    Microwear seen as striations on the keeled blade core face from Orelund IX, interpreted 
as results of a holding device (Photo B. Knarrström)       
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has an intuitive nature related to the body memory. Know-how can therefore mainly 
be achieved through practical training (Pelegrin  1990 ; Apel  2001  ) . 

 Specifi c knowledge about pressure blade production in Mesolithic Scandinavia, 
appearing with the techno-complex 3, comprises information about several new 
techniques and knapping tool types in relation to earlier blade production tech-
niques. These techniques are, for example, a mechanical core fi xation system and a 
fl exible, perhaps compound, pressure tool. The know-how needed to perform the 
pressure blade technology seems, on the other hand, to be limited and could thereby 
quickly have been achieved by Mesolithic fl intknappers who already had substantial 
training from their day-to-day knapping experiences. 

 Personally, this paradox between knowledge and know-how was experienced 
when the pressure blade concept was practically learned. The knowledge needed to 
produce pressure blades, i.e. information about the construction of the pressure tool 
with the right fl exibility and the construction of a holding device, was by far the 
most challenging part of the learning process. Once knowledge was gained about 
the device and the right tools were built, the blade production process itself was 
straightforward. In fact, with the system set up, it was possible to instruct (transmis-
sion of knowledge) a person without experience in fl intknapping and have him or 
her produce pressure blades successfully. In contrast, this is generally not possible 
with blade concepts in which direct percussion is employed, as in techno-complex 
1 and 2, because the knapper in this situation needs more practice (know-how). As 
discussed below, the relation between knowledge and know-how concerning pres-
sure blade production is important when considering the crucial question of inven-
tion versus transmission of this technology.  

    9.6   Local Development or Diffusion of the Pressure 
Blade Technology in Southern Scandinavia 

 The Maglemosian is generally considered as a stable and conservative period with 
respect to typology, economy and settlement patterns. Despite the use of antler pres-
sure tools and a possible holding device, no new tool types seem to have been intro-
duced with the emergence of pressure technique in techno-complex 3. Thus, no new 
developments in subsistence and economy can be related to the use of pressure 
blade technology during the Maglemosian. The pressure and punch blade technol-
ogy can be defi ned as a substitute for the former blade technologies, while the prod-
ucts (i.e. blades) are used for the same purposes as in the previous Early Mesolithic 
techno-complexes. 

 Economically, one could stress the raw material situation and argue that the 
increase in forests and coverage of the soils by vegetation during the Boreal periods 
resulted in a restricted access to lithic raw materials. This could have led to a more 
economical use of the lithic raw material and consequently the invention of the pres-
sure blade technology. However, this argument does not seem to be valid as the 
assemblages from sites in techno-complex 3 often have large quantities of fi rst quality 
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fl int materials and large surpluses of blade products, which are seemingly unused. 
Moreover, many areas in Scandinavia and Europe had a much more restricted access 
to lithic raw materials during the Early Mesolithic, which never resulted in the 
invention of pressure blade technology. 

 On these grounds, it is argued that the pressure blade technology did not fulfi l a 
specifi c economic or functional need in the Maglemosian society which was not 
already fulfi lled effectively or resolved by the previous blade production methods. 
To conclude, no functional, economical or environmental reasons have been found 
within the Southern Scandinavian area which can support an argument for a locally 
inspired innovation of the pressure blade technology.  

    9.7   The Problem of Studying Diffusion in the Maglemosian 

 The general idea within the Danish Mesolithic research has been that the Southern 
Scandinavian area yielded an independent development. In comparison, archaeolo-
gists from other nationalities in Northern Europe have, with some exceptions, 
described ‘their’ Early Mesolithic cultures independently and with a national termi-
nology based on local site names. Regional and national research has often been 
focused on chronological studies, based on microlith morphology and frequency, 
and therefore not much attention has been paid to technology or the changes in 
blade production and the emergence of pressure blade technology within the period. 
This former research tradition of the Early Mesolithic complicates investigations of 
diffusion of ideas, technologies or the migration of people within the period.  

    9.8   A Search for Pressure Blade Technology in Areas Adjacent 
to Southern Scandinavia During the Early Mesolithic 

 In middle and Northern Scandinavia, the site Sujala in Northern Lapland, dated to 
around 8100 cal B.C., has clear traits of the pressure blade technology (Rankama 
and Kankaanpää  2008  ) ; however, this site is convincingly related to the post-Swide-
rian tradition and must be regarded as an example of a north-west penetration from 
the Eastern Baltic areas and Russia. From the West, i.e. the British Isles, pressure 
blade technology is not detected, as neither punch nor pressure seems to have existed 
in these areas during the Mesolithic (Costa et al.  2005  ) . During the Preboreal and 
Boreal, when a land bridge existed between Southern Scandinavia and the British 
Isles, the blade technologies were similar in these areas; however, this similarity 
stopped when the sea level increased and the British Isles formed during the Boreal 
and Atlantic period, complicating contact between the two areas. 

 The Mesolithic of Northern Germany is part of the same cultural development as 
Southern Scandinavia from the Maglemosian onwards (Bokelmann  1999 ; Gerken 
 2001 ; Hartz et al.  2007 ; Terberger  2006  ) , but in the adjacent Southern areas, there 
are seemingly no signs of pressure blade technology during the Early Mesolithic. 
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 In contrast, the areas to the East, comprised of the Baltic states and Northern 
Poland, are yielding several Early Mesolithic assemblages from the post-Swiderian 
cultures, for example the Kunda Culture dated to the Preboreal and Boreal periods 
(9th–8th millennium B.C.), with artefacts indicating common use of pressure blade 
technology (Burov  1999 ; Sulgostowska  1999 ; Zhilin  1999  ) . The Kunda Culture, as 
represented by the Pulli, Zvejnieki and Tlokowo sites situated in today’s Estonia, 
Latvia and Eastern Poland, has an inventory and a technology which points towards 
an eastern Paleolithic origin (Sulgostowska  1996  ) . Sites attributed to the Komornica 
Culture in Eastern Poland (e.g. the sites Lajty, Calowanie, Mszano and Chwalim) 
can, due to technology and typology, be regarded as part of the Early Mesolithic 
Western techno-complexes (Sulgostowska  1996,   1999  ) , comparable to the 
Maglemosian techno-groups 1 and 2. Thus, in the eastern Baltic area, i.e. in today’s 
Northeastern Polish lowland, there seems to have been an overlap between the 
Kunda Culture and Mesolithic groups of a Baltic/Western tradition.  

    9.9   Pressure Blade Technology in the Kunda Culture 

 A main lithic technology of the Kunda Culture is a blade concept in which extremely 
regular and straight blades are produced from single platform circular cores with 
facetted platforms. The blades are exploited so that the fi rst sequence of relatively 
large blades are used for tanged points and large formal tool types, while the late 
blade sequence of smaller blades and microblades are used as inserts in slotted bone 
points (Sulgostowska  1996,   1999  ) . If we focus on the Kunda blade technology in 
relation to the Maglemosian, it is evident that the concept of Kunda blade produc-
tion is equal or strongly related to the blade production concepts introduced in the 
Maglemosian techno-complex 3. The main difference seems to be that within the 
Kunda Culture, platforms are currently facetted during the blade exploitation, while 
in the Maglemosian tradition, they are kept plain. 

 It is further evident that the technology of using snapped pressure blades as 
inserts into slotted bone points, a characteristic of the Late Maglemosian and 
Kongemosian in Scandinavia, is a technology which was used in the Baltic states 
and Western Russia, i.e. in the Kunda Culture prior to the Maglemosian. Thus, 
despite the fact that bone tools with lithic inserts appear before techno-complex 3 
within the Maglemosian (Sarauw  1903  ) , it is obvious that pressure blade production 
and the production of slotted bone tools are two connected technologies that are 
typical of an eastern Early Mesolithic tradition.  

    9.10   The Eastern Distribution of the Maglemosian 
Techno-complex 3 

 So far, only a little attention has focused on the relationship between the Maglemosian 
in Southern Scandinavia and the synchronous cultures in Poland (Bagniewski  1990 ; 
Domanska  1989  ) . Galinski  (  2002  )  operates partly with a Maglemosian terminology 
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for the different Early Mesolithic phases and complexes in Northern Europe and 
Poland, identifying, for example a ‘Duvensee complex’ and a ‘Maglemose complex’. 
The complexes are defi ned solely on the basis of microlithic typology: The ‘Duvensee 
complex’ is typical of lanceolate microliths known primarily from techno-complexes 
1 and 2, while the ‘Maglemose complex’ is defi ned by scalene triangular microliths 
typical of technology-complex 3; this typological horizon is sometimes also referred 
to as the ‘Sværdborg phase’. Some of the ‘Maglemose complex’ sites belong, judg-
ing from published artefact drawings, to the Maglemosian techno-complex 3 (the 
sites Dobra Szcz and Szczecin-Jezierzyce) (Galinski  2002  ) . Also, Bagniewski 
 (  1990  ) , Domanska  (  1989  )  and Domanska and Wąs  (  2009  )  defi ned Maglemosian 
sites in Poland, of which several have to be ascribed to the techno-complex 3, often 
described as part of the ‘Sværdborg Culture’, including the Wierzchowo 6, Pomorski 
3, Gudowo 3, Dobre 53, Trzebicz Mlyn and Dąbrowa Biskupia 71 assemblages from 
Northwest Poland. The Jastrzebia Góra site and the site Deby (Domanska  1989  ) , 
situated respectively at the Baltic coast and in the Polish lowland, have blade indus-
tries and typologies that resemble the Maglemosian techno-complex 3 assemblages, 
for example, of the Baltic island Bornholm (Becker  1952  ) . It can thus be concluded 
that the Maglemosian techno-complex 3, in which pressure blade technology 
appears for the fi rst time in Southern Scandinavia, can be found from Southern 
Scandinavia through central parts of the Northern Polish lowland (Fig.  9.10 ).  

  Fig. 9.10    The south Scandinavian and Baltic area with the Preboreal coastline (ca. 9000 uncal 
B.P.) (After Donner  1995  ) .  Dotted line  represent present day coastline. Site mentioned in the text 
are numbered.  Round dots : sites with pressure blade concepts typical of techno-complex 3.  1  
Ulkestrup II (Andersen et al.  1982  ) ;  2  Sværdborg II (Petersen  1972  ) ;  3  Lundby 1 (Henriksen 
 1980  ) ;  4  Draken 356 (Gidlöf  2008  ) ;  5  Nr Sandegaard (Becker  1952  ) ;  6  Dobra (Galinski  2002  ) ;  7  
Szczecin-Jezierzyce (Galinski  2002  ) ;  8  Wierzchow 6 (Bagniewski  1990  ) ;  9  Gudowo 3 (Bagniewski 
 1990  ) ;  10  Pomorski 3 (Domanska and Wąs  2009  ) ;  11  Trzebicz Mlyn (Domanska and Wąs  2009  ) ; 
 12  Jastrzebia Gora 4 (Domanska  1989 );  13  Dąbrowa Biskupia 71 (Domanska and Wąs  2009  ) ;  14  
Deby 29 (Domanska  1989 );  square dots :  15  Tlokowo (Sulgostowska  1999  ) ;  16  Zviejnieki 
(Sulgostowska  1999  ) ;  17  Pulli (Sulgostowska  1999  )        
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 It is comparatively interesting to notice that the techno-complex 3 in Southern 
Scandinavia have an eastern distribution. In fact, it was fi rst defi ned on the island of 
Bornholm in the Baltic Sea (Becker  1952  ) , while many of the classical sites 
(Sværdborg, Lundby and Ulkestrup) are found at Zealand in East Denmark. This 
picture might, of course, be biased by the research activity, but it nevertheless sug-
gests a tendency towards the Baltic area, which is, perhaps, not coincidental.  

    9.11   Discussion: Innovation or Transmission 

 As argued above, pressure blade production mainly depends on knowledge to be 
carried out. Consequently, pressure blade technology ‘only’ needs to be shown or 
observed and transmitted orally before it can be reproduced effectively, while, on 
the other hand, it is a diffi cult technique to invent. Lithic technologies heavy in 
know-how, such as Upper Paleolithic blade concepts (Pigeot  1990  )  or Neolithic 
bifacial knapping (Apel  2001  ) , involve training or even apprenticeship in order to be 
conducted, and they are therefore not quickly transmitted between people. In other 
words, pressure blade production (without reinforcement) is a technology which 
can rapidly be spread between people who already have practical know-how and 
knowledge about lithic fracture dynamics. 

 The second hypothesis concerns the lack of functional, economic or environ-
mental explanations supporting the innovation of the pressure technique within the 
Maglemosian. The pressure blade technology replaces the former blade technolo-
gies and the blades function but does not fulfi l new functional demands. An eco-
nomical aspect related to pressure blade technology can thus be rejected as a cause 
for its use or invention in Southern Scandinavia. This does not, however, exclude the 
invention of pressure blade production during the Maglemosian, but the causes then 
have to be found within the social or ideological sphere of the society. 

 The third hypothesis concerns the areas adjacent to Southern Scandinavia. The 
Early Mesolithic tradition in the eastern Baltic area (Poland and Latvia, often 
termed the Kormonica Culture) overlaps geographically with the Kunda Culture, 
which employed the pressure blade technology during the Preboreal and Boreal 
periods (9th–8th millennium). This shared ‘territory’ suggests that knowledge con-
cerning pressure blade production could have been transmitted between the two 
cultural traditions within the area, either with migrating people, or more possibly as 
transmitted knowledge during regional contacts between people. However, even 
though pressure was transmitted, the Kunda blade concept was not adopted com-
pletely. The Maglemosian tradition of maintaining the core platform’s plane by 
avoiding facetting is unchanged within Southern Scandinavia, in contrast to the 
Kunda blade concept. The weakness of this hypothesis is the lack of suffi cient data, 
since studies in the Polish area of pressure blade technology during the Early 
Mesolithic are only few (e.g. Płaza and Grużdź  2010  ) . In order to understand the 
problem in depth, the original material needs to be studied from a technological 
perspective.  
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    9.12   Conclusion 

 This paper has hopefully shed light on Maglemosian pressure blade technology and 
its development in Southern Scandinavia. On the basis of the technological analysis, 
it is suggested that the technology of producing pressure blades from single plat-
form cores was transmitted from the Kunda Culture to Early Mesolithic hunter-
gatherers of the Baltic and Scandinavian lowlands, known as the Kormonica Culture 
in Poland and the Maglemosian in Southern Scandinavia and Northern Germany. 
This transmission supposedly happened during the 9th millennium B.C. in the 
Southeast Baltic and in the Polish region and is observed in Southern Scandinavia 
in the 8th millennium. From only one absolute dating of techno-complex 3 assem-
blages within Southern Scandinavia, it can be suggested that pressure blade technol-
ogy was carried out ca. 7000 B.C. AMS-radiocarbon dates need to be made on 
certain techno-complex 3 material before a more certain absolute age determination 
can be made on the arrival of the pressure blade technology in the region. The pres-
sure blade concept of the Kunda and the Maglemosian differs concerning the prepa-
ration of the platforms, in that this preparation does not take place within the 
Maglemosian. 

 The pressure technique within fl int-rich areas of the Maglemosian (Zealand, 
Denmark) was applied using two different methods of core exploitation (methods A 
and B) in techno-complex 3. The method A is equivalent to the Kunda Culture pres-
sure blade concept, while method B employs single fronted oblong cores. It is sug-
gested that during the following techno-complex 4, the single fronted core type is 
developed into a long oblong keeled core type (handle cores), while method A is 
abandoned. 

 So where did the Kunda Culture learn pressure blade technology? Was it a local 
invention from within the Kunda Culture? According to some researchers 
(Sulgostowska  1999  ) , the Kunda Culture has an eastern origin in the Late Paleolithic 
of Siberia and Ural, with ties to sites such as Shikaevka, dated to 13000–12000 B.P. 
(Abramova  1984  ) , or Mullino (Matiusin  1976  ) . Skeletal material and anthropologi-
cal data from sites related to the Kunda Culture, for example Zveinieki in Latvia and 
Popovo, do partly confi rm this hypothesis (Potekhina  1999  ) . 

 Seen from a technological perspective, pressure blades produced from single 
platform cores are found in the Butovo Culture in the upper Volga basin (Koltsov 
and Zhilin  1999  ) , dated to the Preboreal period in the 9th millennium B.C. Thus, in 
a technological sense, there seems to be a link from the Kunda Culture towards an 
eastern area. 

 It is, as discussed by Inizan et al.  (  1992  ) , possible that the pressure blade technol-
ogy was transmitted as knowledge (‘borrowed’) across the central Russian plains 
and that this technology was invented during the Upper Paleolithic around 
20000 B.C. in the Mongolian area. This hypothesis is supported by the fact that not 
only is pressure blade production as a technique ‘arriving’ in the hunter-gatherer 
societies of Northern and Eastern Europe (Butovo, Kunda and Maglemosian) but 
also almost the same concept of producing the blades, namely the use of single 
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platform circular core types, is performed for the initial production of pressure 
blades. In this light, the Maglemosian can be understood as a cultural period, which 
receives knowledge about pressure blade production that has travelled across the 
continent from the Central Mongolian area. 

 There are many problems to be solved before more certain conclusions can be 
reached, especially concerning the relationship between the Maglemosian and the 
post-Swiderian cultures of the Baltic states and the Western Russian area. The 
national research traditions have so far prevented the Early Mesolithic of the North 
European lowland and Baltic area from being studied as a whole, i.e. a cultural 
phenomenon from Poland to Britain, and very few syntheses about the Early 
Mesolithic of Northern Europe are available. Secondly, the most chronological as 
well as regional studies of the Maglemosian are based on microlithic morphologies, 
a narrow perspective that does not facilitate, or in many cases permit, the study and 
discussion of cultural relations and cultural change within the Early Mesolithic 
Maglemosian. It is therefore time to leave the national focus and to study the Early 
Mesolithic internationally and interregionally and from new perspectives. One new 
perspective could involve detailed studies of specifi c technologies over large areas, 
as it has been clearly demonstrated that technology in prehistory, as in modern 
times, has strong social, traditional and cultural implications.      
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