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SUMMARY:

A long-standing debate in archaeology concerns the sources of technological
diversification among prehistoric hunter-gatherers. This includes the study of the
emergence and spread of pressure blade technology in Northern Europe during
the Early Holocene. Until now, there has been little technological study of lithic
collections from the East Baltic region, and our knowledge of the development
and spread of this technology in the area is inadequate. This article presents for
the first time a technological analysis of lithic assemblages from seven Early and
Middle Mesolithic sites in the territory of present-day Latvia, offering new
possibilities for discussing pressure blade technology and research objectives
connected with it. Furthermore, variation in technological elements of this
technology is explored in relation to raw-material characteristics through
experimental flint knapping. Finally, the factors influencing diversity in craft
traditions, as well as large-scale communication and shifting spheres of

interaction within Northern Europe during the Mesolithic are discussed.

INTRODUCTION

Studies of lithic technology offer an important step towards explaining material
culture diversity among Stone Age hunter-gatherers and tracking continuity and

change in craft traditions through time and space. One prominent example is the
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effort to map the emergence, spread and development of pressure blade
technology (e.g., Desrosiers (ed.) 2012; Sgrensen et al. 2013). Blades were the
principal blanks used for lithic tools in much of Northern Europe during the Late
Palaeolithic and Mesolithic. Blade production by pressure technique is seen as a
marker of a particular craft tradition that emerged in the Mongolian area around
20,000 years ago and spread from east to west during the last glacial maximum
(Inizan 2012), reaching the Baltic Sea region and Scandinavia in the Mesolithic
(Serensen et al. 2013). So far, technological studies of blade collections from the
East Baltic region are few, and our knowledge of the development and spread of
pressure blade technology in this area inadequate. Traditionally, the Mesolithic
of Northern Europe has been studied employing typological approaches to
formal tool types on a local and national geographical scale. This research
tradition has led to the construction of a mosaic of archaeological cultures
(Serensen et al. 2013), hampering interregional studies of large-scale interaction

dynamics and understanding of culture-historical multiplicity.

A technological approach using the material remains of lithic blade production
as a proxy allows further exploration of these research objectives. Here we
present the results of a technological analysis of lithic assemblages from seven
Early Mesolithic (9000-8300 BC) and Middle Mesolithic (8300-6000 BC)
settlement sites in present-day Latvia, representing the first attempt at such an
investigation in this region. Since specific ways of producing blades can be seen
as expressions of culturally transmitted knowledge embedded within social
traditions, a central objective of this article is to investigate lithic blade
technology during the Mesolithic of Latvia in an interregional perspective.

Furthermore, given that homogenous flint is not locally available in Latvia,



variation in lithic technology is explored in relation to raw-material
characteristics through experimental flint knapping. In this article we explore the
factors influencing diversity in craft traditions, as well as large-scale
communication and shifting spheres of interaction within Northern Europe

during the Mesolithic.

RESEARCH BACKGROUND

In the Early Mesolithic, the Final Palaeolithic Swidry find complex in Latvia
was replaced with a new taxonomic unit — the Kunda Culture, centred on today’s
Estonia, Latvia, Lithuania, Belarus and north-east Poland (Ostrauskas 2000)
(Fig. 1). Human settlement shifted from the major river valleys to the inland lake
regions, where the earliest Mesolithic sites have been discovered (Loze 1988;
Zagorska 1993). Changes are also seen regarding the extraction and processing
of lithic raw materials, technology and tool morphology (Zagorska 1993,
Sulgostowska 1999). The Early Mesolithic artefact material consists mainly of a
rich bone and antler inventory — harpoons with large, widely-spaced barbs,
slotted and needle-shaped points, daggers, etc. The lithic inventory shows less
diversity, comprising mostly flint end-scrapers and blade inserts. Tanged points
are rare (Zagorska 2009). A typical feature is the use of imported high-quality
Cretaceous flint, originating from areas to the south (Kriiska and Ldugas 2009).
The archaeological material shows clear similarities with the Early Mesolithic
finds assemblage from the Pulli site in western Estonia. Accordingly, the Early

Mesolithic period in Latvia is referred to as the Pulli stage (Zagorska 1993).

In the Middle Mesolithic, the settlements concentrate in inland lake basins
(Lakes Lubans, Usma and Burtnieks), the most extensively excavated site being

Zvejnieki 11 (upper layer) in the northern part of the country. The artefact

3



assemblage includes a rich bone and antler inventory, comprising fish spears of
Kunda type, slotted points and arrowheads with a conical tip (Zagorska 1993).
Due to intensive investigations in recent years, the number of Middle Mesolithic
settlement sites in the western, coastal part of Latvia has increased significantly.
Compared to the Early Mesolithic, the sites are richer in lithic inventory,
dominated by side- and end-scrapers, inserts and some burins, largely made on
blades. Mainly local raw material has been used. The artefact assemblages
display similarities to finds from sites in Estonia (Kunda-Lammasmaégi), north-
western Russia (Sokolok) as well as sites in the northern parts of Lithuania

(Timofeev 1993; Zagorska 1993).

The origin and development of the Kunda Culture and its cultural affiliation with
contemporaneous find complexes in the west and east has been a matter of debate
(e.g., Indreko 1948; Zagorska 1993; Koltsov and Zhilin 1999; Sulgostowska
1999; Ostrauskas 2000; 2006; Kozlowski 2007; Johanson et al. 2013), which
began soon after the discovery of the eponymous site in northern Estonia.
Indreko (1948) viewed the Kunda Culture as developing in typological terms
from the Palaeolithic of Western and Central Europe, later indicating eastern
influences as well (River Don basin) (Johanson et al. 2013). Late Palaeolithic
influences in the bone inventory were noted (Zagorska 1993), and East European
origins stressed (Jaanits 1990). Later, the importance of environmental
conditions and the possibilities of obtaining raw material were underlined

(Sulgostowska 1999).

The area of origin of the Kunda Culture has been placed in present-day southern
Lithuania, north-eastern Poland and north-western Belarus — in the area with

outcrops of high-quality Cretaceous flint (Ostrauskas 2000). Another opinion is
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that the Kunda Culture formed in a wider region of Eastern Europe, also
including present-day Estonia (Johanson et al. 2013) and Latvia. Based on
typological and technological similarities with Final Palaeolithic and Early
Mesolithic inventories from today’s western Russia — the Butovo in the Upper
Volga region and Veretye around Lake Onega (also called “eastern Kunda”) —
an eastward affiliation has been suggested (Koltsov and Zhilin 1999;
Sulgostowska 1999; Sgrensen et al. 2013). Kozlowski (2007) considers the
eastern Baltic region during the Middle Mesolithic as “classic Kunda”, and sees
technological and typological homogeneity of assemblages in the region
between the Ural Mountains and the Baltic Sea, calling this the “north-eastern
technocomplex”. On the other hand, it has been stressed that the presence of
microliths and possibly also microburin technique indicates influences from
western complexes — such as the Maglemosian in southern Scandinavia and

Komornica in Poland (Ostrauskas 2006).

So far, this discussion has primarily been based on typological-morphological
studies of formal tools. A technological approach, comparing the complete lithic
assemblages from a larger number of sites, offers new possibilities for discussing
cultural relations as well as establishing whether there are chronological and

regional differences.

LITHIC TECHNOLOGY AS SOCIAL TRADITION

Drawing on the French technological approach along with the concept of chaine

opératoire, we argue that material culture such as lithic technology represents a



manifestation of culturally transmitted knowledge that is learned and shared
among a group of people and transmitted between generations, thereby reflecting
social traditions (e.g., Mauss 1973 [1935]; Pelegrin 1990; Leroi-Gourhan 1993
[1964]; Lemonnier 1993; Schlanger 1994). In this approach, each artefact stands
as an output of a distinctive operational sequence, with specific choices made at
each stage of production. These choices can be defined as culturally derived
traits or elements that are observable on the artefact as specific physical
attributes. A technological element refers to a single action, consisting of the
combination of a raw material, a tool, a gesture and an intention (Darmark 2012),
relating to one stage in the operational chain — for instance, preparation of the
blade core platform (e.g., Pelegrin 1990). The specific combinations of these
elements can be argued to make up particular kinds of end products, such as
blades, and the associated craft tradition, i.e., the production concept (Eriksen
2000; Segrensen 2012b; Apel 2008; Jordan 2015). For instance, in blade
production the complete operational chain from the procurement of the raw
material to the finished tool, including all the knowledge and know-how
involved in the process, refers to the production concept that is shared by a

specific social group or tradition (Apel 2008; Sgrensen 2012b; Damlien 2016).

The hierarchal organization of techniques gives the operational chain both its
stability and its flexibility (Leroi-Gourhan 1993 [1964]). Flexibility is provided
by allowing context-specific choices at an operational level, such as those related
to adjustments set by the raw material or individual expressions of a knapper, to
be combined with stability at the conceptual level, such as the craft tradition of
the knapper (Pelegrin 1990; Stout 2011). Information can flow up and down

within these hierarchies. For instance, in order for a context-specific choice to



become an integral part of the craft tradition, the information created during the
production process has to be brought from the operational chain to the
production concept. According to Stout (2011, 1051) this dynamic interaction is
an important mechanism supporting the learning and adaptability of complex
behaviours such as stone tool making. This interplay is also essential for
understanding the dynamic relationship between tradition and adaptation in
lithic technology, as well as the causes that direct the source of continuity and

change in craft traditions (Damlien 2016).

Whereas the implementation of a complex craft such as blade production,
involving a large amount of know-how, requires time to learn and needs
perfection through practice, certain technological elements, such as the
morphology of tools, can more easily be copied (Apel 2008; Darmark 2012;
Tostevin 2012). Thus, only if contact was intimate enough and included direct
social learning could the details of the production concept be transmitted. While
complete production concepts are more likely to be learned and passed
unchanged through many generations, single technological elements can more
easily be transmitted within a generation or peer group and may be more prone

to variation and change (Darmark 2012).

Consequently, through the recording of physical attributes on the artefacts,
chaine opératoire analysis can identify socially meaningful analytical units
representing culturally transmitted knowledge embedded in social traditions
(Damlien 2016; Berg-Hansen 2017). Furthermore, it also serves as a means to
identify significant differences and similarities in that knowledge, which can

illuminate social relations in time and space.



Here, a dynamical technological classification is employed as a methodological
basis. The method focuses on the identification of the blade production concept.
This approach identifies the methods and techniques used for blade production
through a simplified chaine opératoire analysis including the complete
assemblages as well as attribute classification of a selection of the artefacts from

each site (Schild 1980; Serensen 2006).

LITHIC BLADE INDUSTRIES IN EARLY AND MIDDLE MESOLITHIC

LATVIA

The concepts of blade production at seven sites dated to the Early and Middle
Mesolithic periods (Fig. 2, Table 1) were investigated and defined. The majority
of the sites are located in a small area of western Latvia connected with
occupation in the southern part of the former Ventspils Bay. From the shore of
the palaeolake Burtnieki in northern Latvia, the Early and Middle Mesolithic

cultural layers of the settlement site Zvejnieki 1l have been analysed.

An assessment was made of the complete assemblages, focusing on the
identification of methods and techniques for blade blank and tool production as
well as raw-material procurement and use, whereas the attribute classification
included a selection of artefacts from the different stages of the production

process (Table 2).

Early Mesolithic blade technology

In order to investigate the concepts of blade production within the Early
Mesolithic, the lithic assemblage from the lower layer of Zvejnieki Il was

analyzed. The analysis demonstrated that flint of variable workability and

8



provenience was exploited for making regular blade products from conical and
sub-conical cores (Fig. 3). The raw material consists mainly of imported
Cretaceous flint, as well as smaller frequencies of flint of more variable quality,
probably procured from glacial till deposits in the vicinity. The absence of waste
material from the primary stage of production indicates that raw materials were

brought to the site as prepared cores, blade blanks or tools.

The blade core assemblage is small, heterogeneous and fragmented. Most cores
lack potential for further reduction due to size, shape, quality or damage. Blades
from the early stages of production indicate that core preparation was carried out
primarily by detachment of cortex blades from the platform as well as unilateral
removals from crested ridges at the sides of the core. Cresting appears to have
been a common strategy for preparing cores and retaining core geometry
throughout the production sequence. The core fronts were generally maintained
narrow throughout reduction, and the majority show one-sided front
exploitation. The shape and character of the core back varies. In most cases the
back was partly flaked, commonly by the detachment of flakes from one or two

crested ridges along the sides of the core.

The strategy for preparation of the core platform prior to blade detachment
consisted of both edge trimming and abrasion, and preparation of the platform
surface (74% of core platforms). The most common strategy was faceting the
platform surface by removing a series of small flakes terminating in hinges
towards the centre of the platform. The striking platform was formed and
repeatedly rejuvenated by detachments of core tablets by a single blow to the
front or side of the core. The core tablets are usually feathered at the centre of

the platform surface, but some terminate in hinges. The latter can be interpreted



as a deliberate strategy aimed at preventing the core tablet from plunging,
thereby retaining a platform-to-front angle close to 90° (Rankama and
Kankaanpad 2011). Successful pressure technique requires a platform-to-front

angle close to 90°.

Blade production involved a gradual reduction of the core, obtaining
progressively narrower blades. The majority of the blades display features
diagnostic of blades produced by pressure and indirect percussion (Pelegrin
2006; Sgrensen 2013; Damlien 2015) (Table 3). They are regular to very regular,
straight with ideal termination and an interior platform angle around 90°. Blades
commonly have lips and bulbs, and absence of bulbar scars and cone formation.
The low frequency of proximal twisting indicates that the cores were
mechanically fixed during production. In addition, a small selection of blades
displays characteristics indicative of production by direct percussion. The
variation in knapping techniques appears, however, to be related to different
stages in the production process. Direct and indirect percussion techniques were
used in the early stages of production, for corrections as well as in situations
where pressure technique became too demanding. Pressure technique was used
in the middle and final stages of the production sequence, while the core was

mechanically fixed.

In general, blade tools are represented mostly by straight, regular blades with
semi-abrupt retouch along one lateral edge: knives, end-scrapers with a convex
working edge and an arrowhead of Pulli type —with a broken distal part and tang,
and preserved symmetrical, retouched barbs. There are also blade fragments,

used as inserts in slotted bone points. Such points with grooves along one or both
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margins have been found at Zvejnieki, even with preserved inserts (Zagorska

1993).

Middle Mesolithic blade technology

In order to investigate the concepts of blade production during the Middle
Mesolithic, lithic assemblages from five sites were analyzed: the upper layer of
Zvejnieki 11, and the sites Lapini, Vendzavas, Celmi and Pavilostas Baznickalns
in western Latvia. Additionally, an assessment was made of the complete

assemblages from the Priednieki site.

In general, the blade production concept is common to all sites, and displays
clear similarities with the concept documented for the Early Mesolithic layer of
Zvejnieki 11, namely blade production from single-platform conical and sub-
conical cores. Contrasting with the Early Mesolithic layer of Zvejnieki II,
however, raw-material use at the Middle Mesolithic sites primarily involved
local raw materials. The frequency of imported Cretaceous flint is in general
low. In western Latvia, locally obtainable flint in the form of small, rounded
pebbles, occurring on the beaches along this part of the coast, was exploited,
whereas raw-material use at Zvejnieki Il is dominated by flint of variable quality,

probably procured from nearby glacial till deposits, as well as quartz.

Beach flint pebbles, precores as well as blades from the primary stages of blade
production provide additional information as to how the cores were initially
prepared. A concave platform was created by detachment of a single large flake.
Initial preparation of the core front and sides was then carried out primarily by
detachment of cortex blades from the platform and/or with unilateral or bifacial

removals from the sides of the core. The shape and character of the core front,
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sides and back varies. The fronts were generally maintained wide throughout the
reduction, and the majority have three-quarter and one-sided front exploitation.

The sides and back could be left unprepared, or were partly or completely flaked.

Although there are many similarities, clear regional differences in the strategies
for preparing the core platforms were documented. At Zvejnieki Il (Fig. 3) this
strategy involved both trimming and abrasion of the platform edge, and
preparation of the platform surface by faceting, which involved detaching either
a series of small flakes that terminated in hinges towards the centre of the
platform or large, thin preparation flakes. In some cases preparation was
restricted to the edge of the platform surface. The striking platform was formed
and repeatedly rejuvenated by detachment of core tablets. The core tablets are
usually feathered at the centre of the platform surface, but some terminate in
hinges. At the western Latvian sites (Fig. 4), however, preparation of the
platform edge in the form of trimming and abrasion is generally less common,
and so is preparation of the platform surface by faceting. Platforms were
generally left unprepared, while in some cases there was preparation restricted
to the edge of the platform surface, with detachment of small, thin flakes. There
are few platform rejuvenations (core tablets) in the assemblages. The striking
platform was rejuvenated primarily by detachments of large, thin platform

preparation flakes.

Common to all sites is, however, gradual reduction of the core in the course of
blade production. The majority of the blades display features diagnostic of
blades produced by pressure and indirect percussion (Pelegrin 2006; Sgrensen
2013; Damlien 2015) (Table 3). They are in general regular to very regular,

straight with ideal termination and a ventral angle around 90°. Blades commonly

12



have lips and bulbs, and absence of bulbar scars, cone formation and proximal
twisting. In addition, some blades display diagnostic characteristics of direct
percussion. Similar to the Early Mesolithic layer of Zvejnieki I, the variation in
knapping techniques appears to relate to different stages in the production

process.

Tanged points of Pulli type are absent in the Middle Mesolithic assemblages,
and inserts in the form of blade fragments with semi-abrupt retouch along one
lateral edge dominate. There are also small side- and end-scrapers. Interestingly,
however, regional differences are documented. In western Latvia inserts occur
in combination with lanceolate and scalene microliths, in some cases produced
by microburin technique, in contrast to Zvejnieki 11, where microburin technique

and microliths are absent.

Chronological and regional variation in pressure blade technology

In terms of the blade production concept employed, there is close similarity
between the seven sites. Differences have, however, been demonstrated in
specific technological elements, such as raw-material procurement and use,
methods for rejuvenating and preparing blade core platforms as well as the
morphology of the final blade tools. Whereas imported Cretaceous flint of high
quality is the dominant raw material in the Early Mesolithic layer of Zvejnieki
I1, local raw materials of variable quality dominate at Middle Mesolithic sites,

thereby demonstrating increased utilization of local raw-material resources.

Furthermore, significant differences were observed in the methods of
rejuvenating and preparing blade core platforms (Fig. 5). Several functional

aspects of platform preparation by systematic faceting, as documented for the
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Early and Middle Mesolithic layer at Zvejnieki 1, have been suggested. The
method is considered useful for adjusting the exterior angle between the striking
platform and core front in order to make platform preparation for the next blade
removal easier and more controlled. This strategy is, thus, also suggested to be
more raw-material economizing than, for instance, platform rejuvenation by the
removal of core tablets, which will reduce the size of the core severely (Sgrensen
2013; Sgrensen et al. 2013). However, as shown for the Early and Middle
Mesolithic layers of Zvejnieki Il, platform preparation by systematic faceting
occurs in combination with repeated removals for platform rejuvenation, thereby
challenging the notion of this method as a strictly economizing strategy. The
method is also suggested as a strategy for shaping and strengthening the platform
edge, so that more force can be applied (Sgrensen 2013), and for isolating a point
of impact by reducing the area of contact between the pressure tool and the
platform surface, so that longer, thinner blades can be produced with less force.
The larger (wider and thicker) the point of impact, the more the pressure will
spread across the platform surface during blade detachment, requiring more
force to initiate fracture. As force is generally limited in most modes of pressure
technique, the knapper will avoid unnecessary effort by restricting the size of the

impact point (Pelegrin 2012).

When unprepared platforms are favoured, the pressure tool is generally placed
just behind the edge of the core platform, normally after this edge has been
prepared to strengthen it, remove overhang from previously detached blades and
isolate a point of impact for the pressure tool. Furthermore, in this concept large
platform rejuvenations (core tablets) are typically removed as a problem-solving

strategy in order to repair the blade core (Sgrensen 2013). This appears, however,
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not to be the case with the blade production concept documented for western
Latvia. At sites in this area preparation of the platform edge and platform
rejuvenation by the removal of core tablets are uyncommon. Whereas this strategy
is primarily seen with blade production from local flint in western Latvia, the
strategy of systematic faceting and repeated platform rejuvenation was
maintained in northern Latvia even when using local raw materials. The strategy
of unprepared platforms observed in western Latvia can, thus, potentially be
related to the quality and properties of the local raw material in this area. Here,
the local flint is in the form of small pebbles, and is generally described as
variable in quality and workability (Bérzins 2002). A central question is, then,
whether the raw-material characteristics of the local flint in this area affected

technological choices related to the pressure blade technology.

EXPERIMENTAL KNAPPING — THE EFFECT OF LITHIC RAW

MATERIALS ON PRESSURE BLADE TECHNOLOGY

In order to explore whether the variation in platform rejuvenation and
preparation should be seen as a response to the quality and properties of the local
flint in western Latvia, six lithic knapping experiments were conducted, applying
the blade production method and techniques reconstructed from the
archaeological material on flint pebbles collected along the Baltic Sea coastline
in western Latvia. The pebbles are rounded or oval in shape, covered with cortex
and small in size, normally measuring 5-6 cm. The aims of the experiments
were: 1) to evaluate potential challenges related to the use of this type of flint for
blade production by pressure technique, 2) to evaluate whether, and in what

ways, the properties of the raw material affected technological choices during
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the production process, and 3) to explore whether, and in what respect, the choice
of platform preparation (unprepared or faceted) affected the production process
and the properties of the blades. Pressure technique using a mounting device
against the ground and a chest crutch with an antler tip from a standing position
was chosen (e.g., Pelegrin 2012). Heat treatment of flint prior to use of pressure
technique has been documented in numerous cases (e.g., Desrosiers (ed.) 2012),
but is not indicated in the analysed archaeological assemblages from Latvia. Due

to this, the flint was not subjected to heat treatment during the experiments.

The experiments showed that it was possible to successfully produce blades from
conical cores with both unprepared and faceted platforms by the use of pressure
technique on flint from western Latvia. However, the quality of the raw material
is highly variable, and the primary factor influencing production was the
hardness and brittleness. One of the experiments was terminated at an early stage
of the production process because blades could not be produced, and because the
tip of the pressure tool had been damaged. Furthermore, in one of the
experiments, the brittleness of the raw material caused the platform edge to
crumble, making the blades break or hinge. At a more general level, however,
the brittleness of the raw material was experienced as a positive factor, i.e.,
making it easier to detach blades with less force, compared to fine-grained, more

compact Cretaceous flint, for instance, which requires more force.

During the experiments the brittleness of the raw material did necessitate
platform edge preparation by trimming and abrasion in order to create a solid
platform edge as well as to isolate points of impact for the pressure tool. This is,

however, not reflected archaeologically, as only low frequencies of blades and
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cores have traces of platform edge preparation. One might, however, argue that
preparation restricted to the edge of the platform surface, as observed in the
archaeological assemblages, might have a similar function for isolating points of
impact. Based on the experiments, one can conclude that no significant
differences with regard to the end product were observed in relation to the choice
of preparing the platform surface. This applies both to the ability to successfully
detach blades by pressure technique as well as to the morphological properties
of the final blades. Regular, thin, straight blades were produced from both

unprepared and faceted platforms.

The experiments showed, however, that there was one crucial factor influencing
technological choices during the production process: the size and morphology of
the raw material. The small size of the pebbles required a knapping strategy
where as little mass as possible would be removed before and during blade
production. Accordingly, platform rejuvenation by the removal of core tablets
was avoided in the experiments due to the small size of the pebbles. This strategy
is also reflected in the archaeological assemblages, where platforms appear to
have been rejuvenated mainly by the removal of thin platform flakes. The small
size and shape of the local flint nodules in western Latvia may have favoured a
strategy of keeping platform preparation and rejuvenation to a minimum. Similar
strategies are observed at Middle Mesolithic sites in Poland (Ptaza and Gruzdz
2010) and on Bornholm (Sgrensen and Casati 2006; Sgrensen 2012a). At these
sites local erratic flint from glacial till in the form of small, round nodules was
exploited for making regular blades by means of pressure technique from conical
cores with unprepared platforms, and this might support the hypothesis that the

change in strategies of platform maintenance may be attributed to the properties
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of the local flint in these areas. Further experimental studies are, however,

needed in order to evaluate this.

TECHNOLOGY TRANSFER AND SHIFTING SPHERES OF

INTERACTION

Technological studies of lithic assemblages from seven Early and Middle
Mesolithic sites in Latvia support recent hypotheses that pressure blade
technology was introduced into the East Baltic region in the Early Mesolithic
(e.g., Jussila and Matiskainen 2003; VeskKi et al. 2005; Kriiska and Ldugas 2009;
Rankamaa and Kankaanpad 2011). Furthermore, our results show that the
pressure blade technology in Latvia displays significant similarities with the
north-eastern technological tradition, as documented for the Butovo sites in the
Upper Volga region and Veretye around Lake Onega in today’s western Russia
(Koltsov and Zhilin 1999; Sulgostowska 1999; Sgrensen et al. 2013; Damlien et
al. in press). This includes the methods and techniques used for blade blank
production as well as the morphology of the final tools, thereby clearly indicating
an eastern affiliation of the lithic blade industry associated with the Kunda
Culture in Latvia. The use of imported Cretaceous flint from the south at sites in
western Russia (Koltsov and Zhilin 1999) may also indicate the existence of a
wide communication network during this period. The manufacture of blades by
pressure is a complex procedure which involved a large amount of know-how,
requiring time to learn the skill and perfect it through practice (Pelegrin 2012).
Transmission and maintenance of the technology requires intimate interaction;

hence, in conjunction with the movement of raw materials, it indicates the
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presence of a social network stretching from the eastern Baltic region towards

the east during the Early Mesolithic.

Although the pressure blade technology displays continuity in the Early and
Middle Mesolithic of Latvia, regional differences in particular technological
elements are evident in the Middle Mesolithic. These differences do not,
however, merely reflect a local trend. Regional diversity in the methods of core
preparation and microlith typology has been documented for Scandinavia and
the Baltic Sea region. At Early and Middle Mesolithic sites in today’s western
Russia, Estonia and northern, central and western Scandinavia the core platform
was formed and repeatedly rejuvenated by detachments of core tablets, and by
systematically faceting the platform surface (Rankama and Kankaanpad 2011,
Knutsson and Knutsson 2012; Sgrensen 2012a; Sgrensen et al. 2013; Damlien
et al. in press). Formal microliths are generally absent or low in numbers, and
blade inserts dominate. This displays clear similarities with the pressure blade
technology as documented in our study for the Early and Middle Mesolithic
layers of Zvejnieki Il in northern Latvia. On the contrary, in western Latvia, as
our study shows, as well as in the western Baltic region, across the Polish Plain
to the islands of eastern Denmark and the southernmost part of Sweden, the core
platforms were generally kept unprepared (Domanska and Was 2009; Ptaza and
Gruzdz 2010; Sgrensen 2012a; Damlien et al. in press). In addition, formal

microliths were an integrated element of the lithic tool tradition.

A central question is — how to interpret these observations? Regional variation
in pressure blade technology has been seen as the expression of two different
culturally derived traditions that existed synchronously in the North European

lowland and around the Baltic Sea during the Middle Mesolithic (Sgrensen
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2012a; Damlien et al. in press). Sites containing lithic inventories assigned both
to the Kunda and Komornica find complexes have been described in north-
eastern Poland, the latter, however, characterized by a very different lithic
industry, resembling the Early Mesolithic Maglemosian techno-groups 1 and 2
(Sulgostowska 1996; Sgrensen 2012a). Knowledge concerning pressure blade
production is suggested to have been transmitted between the two cultural
traditions within this shared territory. However, the Maglemose/Komornica
tradition of maintaining the core platforms unprepared is retained, suggesting
that the pressure blade technology was not adopted completely (Segrensen
2012a). In an earlier study Sgrensen et al. (2013) suggest that the spatiotemporal
distribution of the pressure blade technology along with differences in its
execution indicate that the technology was modified in the western Baltic region
and transmitted as knowledge into already established Mesolithic societies of

today’s Polish lowland and southern Scandinavia.

Interestingly, our results show that the strategy of keeping the platforms
unprepared occurs in the East Baltic region already in the first half of the Middle
Mesolithic, and thus is an even earlier and more widely distributed phenomenon
than previously thought, suggesting new explanations for its appearance. Based
on our knapping experiments in applying pressure blade technology on local flint
from western Latvia, we suggest that a change in the raw-material base to include
local flint, which required alteration of the habitual production concept, may
serve as an explanatory factor for the development of variation in pressure blade
technology. Accordingly, the choice of retaining the platforms unprepared could
potentially already have been an integrated element of the blade production

concept when knowledge of the technology was transmitted towards the west.
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So far, however, we can only conclude that in the Middle Mesolithic of Latvia
we observe complex social networks with different directions of communication.
Thus, the core platform preparation method and presence of microliths at sites
in western Latvia point to increased cultural affiliation towards the west in the
Middle Mesolithic. On the other hand, in north-eastern Latvia the eastern
technological tradition appears to have been maintained even when changing to
the use of local raw materials, thus, highlighting the complex relationship

between maintaining tradition and adapting to new raw materials.

Regional differences in the implementation of pressure blade technology in
Latvia may further support the hypothesis of the existence of a north-eastern and
a south-western sphere of interaction in the Baltic Sea region in the Middle
Mesolithic. The changes within pressure blade technology could reflect
interaction between groups in overlapping territories, resulting in a mixing of
traditional and novel practices as people of different traditions met and interacted
(Serensen et al. 2013). A recently published DNA study (Jones et al. 2016) of
one Middle Mesolithic individual from the cemetery of Zvejnieki, which shows
a geographical origin between Eastern and Western European hunter-gatherer

samples, might support such a hypothesis.

As the above discussion indicates, there are at the moment several questions left
to be answered. So far, there has been little consideration of the time-space
relationship between the Early Mesolithic lithic industries related to the Kunda
Culture and the potentially synchronous Komornica in Poland. More research on
lithic assemblages from the Baltic Sea region is needed in order to clarify the
westward spread and development of pressure blade technology. And we may

expect that future studies of other proxies will cast further light on hunter-
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gatherer communication and spheres of interaction within Mesolithic Northern

Europe.

ACKNOWLEDGEMENTS

The authors are most grateful to the staff of the Department of Archaeology,
National History Museum of Latvia, and to Normunds Grasis in particular, for
all the practical assistance which enabled us to study the museum’s collections
at length. The research for this article has been carried out within the frame of
project NFI/R/2014/062 “Technology Transfer in the Processing of Mineral
Resources in Earlier Times”, co-financed by the European Economic Area
Financial Mechanism and the Norwegian Financial Mechanism 2009-2014

Programme LVO05 “Research and Scholarships™.

(HD, IMBH, SVN, LUK, AS) Museum of Cultural History, University of Oslo
P.O. Box 6762 St. Olavs plass, N-0130 Oslo
NORWAY

(Corresponding author) E-mail: hege.damlien@khm.uio.no

E-mail: i.m.berg-hansen@khm.uio.no

E-mail: s.v.nielsen@khm.uio.no

E-mail: lucia.koxvold@khm.uio.no

E-mail: almut.schulke@khm.uio.no

(1Z, VB) Institute of Latvian History, University of Latvia
Kalpaka bulvaris 4, Riga LV-1050
LATVIA

E-mail: ilga.zagorska@gmail.com

E-mail: valdis-b@]latnet.lv

(MK) Faculty of History and Philosophy, University of Latvia

22


mailto:hege.damlien@khm.uio.no
mailto:i.m.berg-hansen@khm.uio.no
mailto:s.v.nielsen@khm.uio.no
mailto:lucia.koxvold@khm.uio.no
mailto:almut.schulke@khm.uio.no
mailto:ilga.zagorska@gmail.com
mailto:valdis-b@latnet.lv

Aspazijas blvd. 5, Riga, LV-1050
LATVIA

E-mail: marcis.kalninsh@inbox.lv

REFERENCES

APEL, J. 2008: Knowledge, know-how and raw material - The production of
Late Neolithic Flint daggers in Scandinavia. Journal of Archaeological
Method and Theory 15, 91-111.

BERG-HANSEN, I. M. 2017: Den sosiale teknologien - teknologi og tradisjon
i Nord-Europa ved slutten av istida, 10 900 - 8500 f.Kr (Unpublished PhD
thesis, Oslo).

BERZINS, V. 2002: Mezolita apmetne Uzavas Vendzavas [The Mesolithic
settlement site at Vendzavas in Uzava parish]. Ventspils Muzeja Raksti 2,
29-43

BERZINS, V. and DONINA, 1. 2014: Izrakumi Lapinu mezolita apmetn& un

kurSu ugunskapos 2012. gada [Excavation at Lapini Mesolithic settlement

23


mailto:marcis.kalninsh@inbox.lv

and Couronian cremation cemetery in 2012]. In Urtans, J. and Virse, I. L.
(eds.), Arheologu pétijumi Latvija. 2012. un 2013. gada. (Riga, Nordik), 9
13.

BERZINS, V., DONINA, I. and KALNINS, M. 2016: Fosfatu kartg$ana un
izrakumi Lapinu mezolita apmetne un kurSu ugunskapos [Phosphate survey
and excavation at Lapini Mesolithic settlement and Couronian cremation
cemetery]. In Urtans, J. and Virse, I. L. (eds.), Arheologu petijumi Latvija.
2014. un 2015. gada (Riga, Nordik), 9-15.

BERZINS, V. and ZAGORSKA, 1. 2010: Mezolita apmetnu pétijumi
Burtnieku ezera apkaimé [Research on Mesolithic sites near Lake
Burtnieki]. In Urtans, J. and Virse, I.L (eds.), Arheologu pétijumi Latvija
2008.-2009.gada (Riga, Nordik), 12-14.

BRONK RAMSEY, C. 2009: Bayesian analysis of radiocarbon dates.
Radiocarbon 51(1), 337-360.

BUTRIMA, A. and OSTRAUSKAS, T. 1999: Tanged Points Cultures in
Lithuania. In Kozlowski, S. K., Gurba, J. and Zaliznyak, L.L. (eds), Tanged
Point Cultures in Europe (Lublin), 267-271.

DAMLIEN, H. 2015: Striking a Difference? The Effect of Knapping
Technigues on Blade Attributes. Journal of Archaeological Science 63, 122-
135.

DAMLIEN, H. 2016: Between tradition and adaption. Long-term trajectories
of lithic tool-making in South Norway during the postglacial colonization
and its aftermath (c. 9500-7500 cal. BC) (Unpublished PhD thesis,

Stavanger).

24



DAMLIEN, H., KIALLQUIST, M. and KNUTSSON, K. in press: Chapter 5:
The Pioneer Settlement of Scandinavia and its Aftermath: New Evidence
from Western Scandinavia. In Knutsson, K., Knutsson, H., Apel, J. and
Glgrstad, H. (eds). The Technology of Early Settlement in Northern Europe:
Transmission of Knowledge and Culture, Vol. 2 (Sheffield). Accepted
manuscript.

DARMARK, K. 2012: Surface Pressure Flaking in Eurasia: Mapping the
Innovation, Diffusion and Evolution of a Technological Element in the
Production of Projectile Points. In Desrosiers, P.M. (ed.) The Emergence of
Pressure blade Making: From Origin to Modern Experimentation (New
York), 261-284.

DESROSIERS, P.M. (ed.) 2012: The Emergence of Pressure blade Making:
From Origin to Modern Experimentation (New York).

DOMANSKA, L. and WAS, M. 2009: Dabrowa Biskupia 71: a specialised
camp from the Maglemose culture. In McCartan, S., Schulting, R., Warren,
G. and Woodman, P.C. (eds), Mesolithic Horizons (Oxford), 261-2609.

ERIKSEN, B.V. 2000: ”Chaine Opératoire” — den operative proces og kunsten
at teenke som en flinthugger. In Eriksen, B.V. (ed), Flintstudier. En handbog
i systematiske analyser af flintinventarer (Aarhus), 75-101.

GRASIS, N. 2010: A Mesolithic Dwelling: Interpreting Evidence from the
Uzavas Celmi Site in Latvia. Archaeologia Baltica 13, 58-68.

INDREKO, R. 1948: Die mittlere Steinzeit in Estland mit einer Ubersicht tber
die Geologie des Kunda-Sees von K. Orviku (Stockholm).

INIZAN, M.L. 2012: Chapter 2. Pressure Débitage in the Old World:

Forerunners, Researchers, Geopolitics —Handing on the Baton. In

25



Desrosiers, P.M. (ed), The Emergence of Pressure Blade Making. From
Origin to Modern Experimentation (New York), 11-42.

JAANITS, K. 1990: The origin and Development of the Kunda Culture. Finno-
ugric studies in archaeology, anthropology and ethnography (Tallinn), 7-15

JOHANSON, K., JONUKS, T., KRIISKA, A., and TORV, M. 2013: From the
first people to idols and figurines: Richard Indreko as a scientist. In
Johanson, K. and Térv, M. (eds), Man, his time, artefacts, and places.
Collection of articles dedicated to Richard Indreko. Muinasaja teadus 19
(Tartu-Tallinn), 95-175.

JONES, E.R., ZARINA, G., MOISEYEV, V., LIGHTFOOT, E., NIGST, P.R.,
MANICA, A., PINHASI, R. and BRADLEY, D.G. 2016: The Neolithic
Transition in the Baltic Was Not Driven by Admixture with Early European
Farmers. Current Biology [online]. Available from:
http://dx.doi.org/10.1016/j.cub.2016.12.060

JORDAN, P. 2015: Technology as Human Social Tradition: Cultural
Transmission among Hunter-Gatherers (Berkeley).

JUSSILA H. and MATISKAINEN, H. 2003: Mesolithic settlement during the
Preboreal period in Finland. In Larsson, L., Kindgren, H., Knutsson, K.,
Loefler, D. and Akerlund, A. (eds), Mesolithic on the Move. Papers
presented at the Sixth International Conference on the Mesolithic in Europe,
Stockholm 2000 (Oxford), 664-670.

KNUTSSON, H. and KNUTSSON, K. 2012: The Postglacial colonization of
humans, fauna and plants in northern Sweden. Arkeologi i Norr vol. 13

(Umed), 1-28.

26



KRIISKA, A. and LOUGAS, L. 2009: Stone age settlement sites on an
environmentally sensitive coastal area along the lower reaches of the River
Parnu (south wetern Estonia), as indicators of changing settlement patterns,
technologies and economies. In McCartan, S.B., Schulting, R., Warren, G.
and Woodman, P. (eds), Mesolithic Horizons: papers presented at the
Seventh International Conference on the Mesolithic in Europe, Belfast 2005,
Vol. 1 (Oxford), 167-175

KOLTSOQV, L. V. and ZHILIN, M. G. 1999: Tanged Point Cultures in the
Upper Volga Basin. In Koztowski, S., Gurba, J.and Zaliznyak, L.L. (eds),
Tanged Point Cultures in Europe (Lublin), 346-360.

KOZLOWSKI, S. K. 2007: Thinking Mesolithic (Warsaw).

LEMMONIER, P. 1993. Introduction. In Lemonnier, P. (ed), Technological
Choices. Transformation in material cultures since the Neolithic (London),
1-35.

LEROI-GOURHAN, A. 1993 (1964): Gesture and Speech. Translated from
French by Anna Bostock Berger (London).

LOUGAS, L. 2002. Analysis of animal bones from the Vendzavas (2000)
excavation material. Ventspils muzeja raksti 2, 49-51.

LOZE, 1. 1988. The Stone Age Habitation Sites of the Lubana Lowland.
Proceedings of Latvian SSR Academy of Sciences 8, 36-45.

MAUSS, M. 1973 [1935]. Techniques of the Body. Economy and Society 2/1,
70-88.

MUIZNIECE, S., KALNINA, L., BERZINS, V. and GRASIS, N. 1999:
Environmental change and prehistoric human activity in Western Kurzeme,

Latvia. PACT 57, 35-70.

27



REIMER, P.J., BARD, E., BAYLISS, A., BECK, J., BLACKWELL, P.,
BRONK RAMSEY C., GROOTES, P., GUILDERSON, T.,
HAFLIDASON, H., HAJDAS, |., HATTE, C., HEATON, T.,
HOFFMANN, D., HOGG, A., HUGEN K., HAISER, K., KROMER, B.,
MANNING, S., NIU, M., REIMER, R., RICHARD, D., SCOTT, E.,
SOUTHON, J., STAFF, R., TURNEY, C. and VAN DER PLICHT, J. 2013:
IntCal13 and Marine 13 radiocarbon age calibration curves 0-50,000 years
cal BP. Radiocarbon 55 (4), 1869-1887.

OSTRAUSKAS, T. 2000: Mesolithic Kunda culture. A glimpse from
Lithuania. De Temporibus Antiquissimis Ad Honorem Lembit Jaanits.
Muinasaja teadus 8, 167-180.

OSTRAUSKAS, T. 2006: On the Genesis of Kunda Culture. A. Sorokin’s
Hypothesis. Comments. Archaelogia Baltica 6, 198-203.

PELEGRIN, J. 1990: Prehistoric lithic technology. Some aspects of research.
Archaeological Review from Cambridge 9, 116-125.

PELEGRIN, J. 2006: Long Blade Technology in the Old World: An
Experimental Approach and Some Archaeological Results. In Apel, J. and
Knutsson, K. (eds), Skilled Production and Social Reproduction (Uppsala,
Societas Archaeologica Upsaliensis, Stone Studies 2), 37-68.

PELEGRIN, J. 2012: Chapter 18. New Experimental Observations for the
Characterization of Pressure Blade Production Techniques. In Desrosiers,
P.M. (ed), The Emergence of Pressure Blade Making. From Origin to

Modern Experimentation (New York), 465-496.

28



PEAZA, K. and GRUZDZ, W. 2010: Experimental Study of Pomeranian Flint
(Kugleflint) from Mesolithic Excavation Site in Jastrzebia Gora 4.
Materialy Zachodniopomorskie INVIV 2007/200, 5-21.

RANKAMA, T. and KANKAANPAA, J. 2011: First evidence of eastern
Preboreal pioneers in Arctic Finland and Norway. Quartar, 183-2009.

SIEMASZKO, J. 1999: Tanged points in the bassins of Lega and Elk Rivers. In
Kozlowski, S. K., Gurba, J. and Zaliznyak, L.L. (eds), Tanged Point
Cultures in Europe (Lublin), 186-194.

SCHILD, R. 1980: Introduction to Dynamic Technological Analysis of
chipped stone assemblages. In: Plater, K. (ed), Unconventional
archaeology: new approaches and goals in Polish archaeology. Wroctaw:
Instytut Historii Kultury Materialnej (Polska Akademia Nauk), Zaktad
Narodowy im. Ossolinskich, 57-87.

SCHLANGER, N. 1994: Mindful technology: unleashing the chaine opératoire
for an archaeology of mind. In Renfrew, C. and Zubrow, E.B. (eds), The
Ancient Mind. Elements of cognitive archaeology. New Directions in
Archaeology (Cambridge), 143-151.

STOUT, D. 2011: Stone toolmaking and evolution of human culture and
cognition. Philospoical Transactions of the Royal Society B 366 [online],
1050-1059. Available from: http://doi:10.1098/rstb.2010.0369

SULGOSTOWSKA, Z. 1996: The Earliest Mesolithic Settlement of North-
Eastern Poland. In Larsson, L. (ed), The Earliest Settlement of Scandinavia,
297-305 (Stockholm, Acta Arch. Lund. Ser. in 8, no. 24).

SULGOSTOWSKA, Z. 1999: Final Palaeolithic Masovian Cycle and

Mesolithic Kunda Culture relations. In Kozlowski, S., Gurba, J. and

29



Zaliznyak, L.L. (eds), Tanged points cultures in Europe. Read at the
international archaeological symposium, Lubin, September, 13-16, 1993
(Lublin), 85-92.

SORENSEN, L. and CASATI, C. 2010: The Maglemose Culture in the
Southern Baltic (Unpublished Master thesis, Copenhagen).

SORENSEN, M. 2006: The Chaine Opératoire Applied to Arctic Archaeology.
In Arneborg, J. and Grgnnow, B. (eds.), Proceedings of the SILA/NABO
Conference on Arctic and North Atlantic Archaeology 2004 (Copenhagen),
31-44.

SORENSEN, M. 2012a: Chapter 9. The Arrival and Development of Pressure
Blade Technology in Southern Scandinavia. In Desrosiers, P.M. (ed), The
Emergence of Pressure Blade Making. From Origin to Modern
Experimentation (New York), 237-260.

SORENSEN, M. 2012b: Technology and Tradition in the Eastern Arctic 2500
BC-AD 1200. A Dynamic Technological Investigation of Lithic Assemblages
from the Palae-Eskimo Traditions of Greenland (Copenhagen).

SORENSEN, M. 2013: Introduction to the Dynamical technological
classification of Scandinavian lithic blade assemblages, Nordic Blade
Technology Network, 2013 (Unpulished manuscript).

S@RENSEN, M., RANKAMA, T., KANKAANPAA, J., KNUTSSON, K.,
KNUTSSON, H., MELVOLD, S., ERIKSEN, B.V. and GLORSTAD, H.
2013: The First Eastern Migrations of People and Knowledge into
Scandinavia: Evidence from Studies of Mesolithic Technology, 9th-8th

Millennium BC. Norwegian Archaeological Review 46, 46, 1-38.

30



TOSTEVIN, G.B. 2012: Seeing Lithics. A Middle-Range Theory for Testing for
Cultural Transmission in the Pleistocene (Oxford).

TIMOFEEV, V.I1. 1993: Pamjatniki mezolita i neolita regiona Peterburga i ih
mesto v sisteme kultur kamennovo veka Baltijskovo regiona. Drevnosti
Severo-Zapada (St.Peterburg), 8-34

VASKS, A. 2006: Arheologiskie izrakumi piec Ventas [ Archaeological
excavation at the River Venta]. In Ose, I. (ed.), Arheologu pétijumi Latvija
2004. un 2005. gada (Riga, Latvijas vestures institiita apgads), 64—75.

VESKI, S., HEINSALU, A., KLASSEN, V., KRIISKA, A., LOUGAS, L.,
POSKA, A. and SALUAAR, U. 2005: Early Holocene coastal settlements
and palaeoenvironment on the shore of the Baltic Sea at Parnu,
southwestern Estonia. Quaternary International 130(1), 75-85.

ZAGORSKA, I. 1993: The Mesolithic of Latvia. Acta Archaeologica vol 63,
97-117.

ZAGORSKA, I. 2006: The history of research on the Zvejnieki site. In
Larsson, L. and Zagorska, I. (eds), Back to the Origin. New Rresearch in the
Mesolithic—Neolithic Zvejnieki cemetery and Einvironment, Northern Latvia
(Stockholm, Acta Arch. Lund, Ser. in 8°, No. 52), 5-24.

ZAGORSKA, I. 2009: People and places in the Latvian Mesolithic: a case
study from the Zvejnieki archaeological complex. In McCartan, S.B.,
Schulting, R., Warren, G. and Woodman, P. (eds), Mesolithic Horizons:
papers presented at the Seventh International Conference on the Mesolithic
in Europe, Belfast 2005, Vol. 1 (Oxford), 255-260.

ZARGORSKIS, F. 2004: Zvejnieki (Northern Latvia) Stone Age Cemetery

(Oxford, BAR Int. Ser. 1292).

31



TABLE 1

Mesolithic sites analysed in this study. Conventional radiocarbon ages
calibrated using the IntCal13 atmospheric curve (Reimer et al. 2013) and
OxCal v4.2.4 (Bronk Ramsey 2009). For site locations see Fig. 2.

Site Excavation (director, | Radiocarbon | Calibrated | Archaeological | References
years, total area) date, “C yr date BC period
BP +l¢ (95.4%
confidence)
Zvejnieki I. Zagorska, 1971— 9415480 (Ua- | 9123-8470 Early Mesolithic | Zagorskis 2004;
I, lower 1973, 1975, 1977- 18201) Zagorska 1993;
layer 1978, 2009 (705 m?) 9170+70 (Ua- | 8567-8271 2006; 2009;
19797) Beérzins and
Zvejnieki 824070 (Ua- | 74657078 | Middle Zagorska 2010
11, upper 3634) Mesolithic
layer 8140+120 7481-6714
(Ta-2791)
Lapini V.Bérzins, 2012, 9119465 (TIn- | 8538-8241 | early Middle Beérzins and
2014; V. Berzins and | 3477) Mesolithic Donina 2014;
M. Kalninsg, 2015 (172 Berzins et al.
m2) 2016
Vendzavas | V. Berzing, 1996, 8160+60 (Ua- | 7340-7048 late Middle Berzins 2002;
1998, 2000 (134 m?) | 34544) Mesolithic L&ugas 2002
781535 6750-6533
(KIA-40957)
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Celmi N. Grasis, 20002001 | 7510480 (TIn- | 6503-6220 | late Middle Grasis 2010

(130 m?) 2917) Mesolithic
Pavilostas P. Stepins, 1939 - - late Middle Murniece et al.
Baznickalns | (small-scale Mesolithic 1999

excavation)
Priednieki A. Vasks, 2004 (181 - - Middle Vasks 2006

m?) Mesolithic

TABLE 2
Analysed artefact types from Mesolithic sites.
Artefact Zvejnieki | Zvejnieki Il, |Vendzavas| Celmi Lapini Pavilostas
11, lower upper layer Baznickalns
layer

Block/nodule 0 0 18 0 0
Core 30 45 17 5 0
Core fragment 12 10 1 2 0
Platform flake 10 27 19 4 1 1
Flake 1 0 2 0 0 0
Complete blade 13 20 35 25 4 7
Point/microlith 0 1 13 2 1
Scraper 1 1 0 1 0
Sum 83 179 225 102 4 29
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TABLE 3

Basic descriptive statistics for the main attributes of blades from Mesolithic

sites.

Blade attribute: Zvejnieki Il, | Zvejnieki 11, | Vendzavas Celmi Lapini | Pavilostas

lower layer | upper layer Baznickalns
Interior platform angle
Mean 86 88 85 87 83 87
Blade length (mm)
Mean 354 30.6 28.9 27.4 323 31.6
Max 82.5 54.1 51.3 59.2 45.8 46.4
Min 18.9 16.1 9.9 16.6 23.9 21.3
Blade width (mm)
Mean 10.7 9.4 10.4 10.3 11.8 13.1
Blade thickness (mm)
Mean 3.7 34 3.7 3.6 4.6 4.3
Regularity (%)
Irregular 20 14 25 2 29 4
Regular 39 55 44 67 43 64
Very regular 41 31 31 32 29 32
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sum 100% 100% 100% 100% 100% 100%
(n=51) (n=106) (n=134) (n=60) (n=28) (n=28)
Blade curvature (%)
Straight 77 65 76 55 71 73
Distal 17 19 11 38 24 18
Even 6 15 9 8 5 9
sum 100% 100% 100% 100% 100% 100%
(n=35) (n=101) (n=88) (n=53) (n=21) (n=22)
Twisting (%0)
No 84 78 95 86 81 89
Yes 16 22 6 14 19 11
sum 100% 100% 100% 100% 100% 100%
(n=51) (n=99) (n=128) (n=56) (n=21) (n=27)
Bulb morphology (%)
No 8 7 6 7 10 0
Yes 90 93 91 93 90 100
Double 2 0 3 0 0 0
sum 100% 100% 100% 100% 100% 100%
(n=48) (n=81) (n=132) (n=54) (n=21) (n=27)
Lip formation (%)
No 33 22 22 4 20 0
Yes 67 78 79 96 80 100
sum 100% 100% 100% 100% 100% 100%
(n=48) (n=82) (n=130) (n=54) (n=20) (n=27)
Bulbar scar (%)
No 92 93 89 83 78 89
Yes 8 7 11 17 22 11
Sum 100% 100% 100% 100% 100% 100%
(n=48) (n=81) (n=132) (n=54) (n=18) (n=27)
Cone formation (%)
None 69 66 51 67 41 67
Ring crack on butt 4 1 1 0 0 0
Ventral proximal fissures 19 12 26 13 27 19
Detached bulb 8 20 22 20 32 15
Sum 100% 100% 100% 100% 100% 100%
(n=48) (n=83) (n=133) (n=54) (n=22) (n=27)
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CAPTIONS OF ILLUSTRATIONS

Figure 1. Map displaying the archaeological find complexes and sites
mentioned in the text outside Latvia. Map: V. Bérzins.

Figure 2. Map displaying the analysed sites in Latvia. Map: V. Bérzins.

Figure 3. Selection of cores (1-5) and platform rejuvenations (7-8) with faceted
platforms, blades (9-22), blade sections (23-30) and a Pulli point (31) from the
Early and Middle Mesolithic layers of Zvejnieki I1l. Department of
Archaeology, National History Museum of Latvia. Photo/illustration: I.M.
Berg-Hansen/H. Damlien.

Figure 4. Selection of cores with unprepared platforms (1-7), blades (8-15),
microliths (16-17) and microburins (18-19) from Middle Mesolithic sites in
western Latvia. Department of Archaeology, National History Museum of
Latvia. Photo/illustration: I.M. Berg-Hansen/H. Damlien.

Figure 5. Different types of core platform rejuvenation and preparation. A:
Platform preparation by systematic faceting and repeated rejuvenation. B:
Unprepared platforms (modified after Sgrensen et al. 2013, fig. 1).
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