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Abstract

The Eastern Baltic Stone Age is characterized by several major shifts in tool technology. Our pic-
ture of cultural change is currently based on typological variation in well-preserved bone tools,
ceramics, stone tools, and on diversity in lithic raw-material use. These variations have partly been
interpreted as the result of external influences, and partly as internal development. However, the
understanding of relations with neighbouring regions is still limited.

Recent decades have seen a growing interest in the chaine opératoire approach and technologi-
cal analysis, and their relevance for studying intra-site activity and development of
skill, and for describing ancient technologies has been demonstrated. Technological and cultural
relationships in the North European Stone Age have also been discussed within this frame. In this
article, we take a new approach, employing variation in lithic technological craft traditions as proxy
for investigating long-term development and variability in lines of communication.

This study addresses three chronological contexts of the Latvian Stone Age, based on techno-
logical analysis of 26 sites. In describing the overall development in stone technology during the
period ¢ 10 500-2900 calBC, the article demonstrates not only technological variations but also af-
firms fluctuation/change in directions of social contacts throughout the Stone Age, demonstrating
variation in knowledge transmission and communication routes across large geographical areas.
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INTRODUCTION

This article discusses variation in communica-
tion and social interaction in the Eastern Baltic
during the whole course of the Stone Age, using
lithic craft traditions as proxy. We focus on the
occurrence and development of lithic technolog-
ical traditions in present-day Latvia, examining
three cases: the first traces of settlement from
the Final Palaeolithic (¢ 10900-9000 calBC),
variation in pressure blade technology in the
Mesolithic (¢ 9000—-6500 calBC), and diversity
in raw-material use and production methods for
bifacial points in the Neolithic (c 4000-2900
calBC).

Within the chronological system for the re-
gion, established in the second half of the 20™"
century (Fig. 1), the Final Palaeolithic and
Mesolithic (i.e. pre-ceramic) remains have been
chronologically organized on the basis of bone/
antler implement typology along with the typol-
ogy of lithic tools, whereas the Neolithic (i.e.
ceramic period) has been conceived in terms of
a succession of pottery wares (it should be noted
that the Estonian periodisation scheme has now
been revised, as indicated in Fig. 1, but for the
sake of coherence, we adhere in this article to
the system previously applied across the whole
of the Eastern Baltic). Recent research includes
a stronger technological focus in the study of os-
seous remains (e.g. David 2006; Girininkas et
al. 2016) and ceramics (e.g. Dumpe et al. 2011).
Although explicit technological approaches
have begun to be applied in lithic analysis in
particular in Finland (Hertell & Tallavaara 2011;
Kriiska et al. 2011; Manninen & Hertell 2011;
Rankama & Kankaanpdd 2011), nevertheless
the potential of lithic technology studies for il-
luminating social and cultural relations remains

largely untapped in the rest of the Eastern Bal-
tic. This paper represents a first attempt at such
an investigation covering the whole span of the
Stone Age, using material from a range of sites
across present-day Latvia (Fig. 2; Table 1).

Our studies of the lithic technology reveal the
Eastern Baltic as an important region for under-
standing cultural change during the Mesolithic
of Northern Europe, and provide new insights
into the development of Final Palaeolithic and
Neolithic societies. Using the French technolog-
ical approach as a theoretical and methodologi-
cal basis, we suggest that investigation of craft
traditions significantly augments the traditional
typological-morphological method. Although
requiring time-intensive studies, this approach
holds the advantage of focusing on the produc-
tion and maintenance of everyday technology,
facilitating our understanding of social interac-
tion and communication. Study of the produc-
tion concepts and raw-material economy of
the lithic technology of the Latvian Stone Age
provides a solid basis for comparative studies.
This enables the investigation of synchronous
and diachronic traits in the production of lithic
material, putting forward the first interpretations
of continuity and change in Eastern Baltic tech-
nological traditions.

TECHNOLOGICAL TRADITIONS AS PROXY
FOR SOCIAL HISTORY

Our approach is based on a technological con-
cept from French sociology and archaeology,
emphasizing technology as a manifestation of
social and cultural tradition. Within this perspec-
tive, archaeological remains are studied as part
of a complete process of production and use, re-
garded as a sequence of actions or operations,
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Fig. 1. Chronological scheme for the Stone Age of the Eastern Baltic (after: Girininkas 2009: Fig. 1,
Tables 2, 4; Kriiska 2009: Fig. 5; Larsson & Zagorska 2006: 3, Table). Illustration: V. Bérzins.
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Fig. 2. Sites included in this study, 1) Salaspils Laukskola, 2) Selpils, 3) Kentes pilskalns, 4) Ikskiles
Ellsni, 5) Skriveru Lielrutuli, 6) Mitkukalns, 7) Zvejnieki II, 8) Vendzavas, 9) Sise, 10) Celmi, 11)
Lapini, 12) Pavilostas Baznickalns, 13) Priednieki, 14) Osa, 15) Slocene, 16) Zvejnieki cemetery,
17) Piedagi, 18) Sarnate, 19) Budjanka, 20) Pirciems-Gipka, 21) Kreici cemetery, 22) Kreici, 23)
Piestina, 24) Silinupe, 25) Lejasciskas, 26) Zvejnieki I. Illustration: M. Kalnins.

i.e. chaine opératoire, where the individual steps
are studied as part of the whole. Central to this
approach is the idea that the manner of produc-
tion, i.e. how a handicraft is performed, varies
between craft traditions, involving distinctive
conceptual and methodological dissimilarities.
Further, it is argued that such variation should
be seen as a consequence of the organization of
knowledge transmission through social learning,
and the social processes involved in this. Mas-
tery of a craft, such as production of lithic tools,
generally presupposes theoretical knowledge
as well as physical training, including practical
guidance from a skilled person (Pelegrin 1990;
Pigeot 1990; Serensen 2006a; Apel 2008). This
implies a close relationship between cognitive
and practical knowledge, comprising common
memories of operation sequences and the skill to
apply tools through the proper gestures, and so-

cial and cultural practices (Pelegrin 1990; Lem-
onnier 1992; Leroi-Gourhan 1993[1964]: 253,
258-9; Dobres 2000). Thus, direct and sustained
interaction and communication plays a crucial
role in the transmission and maintenance of
cultural knowledge, being essential to technol-
ogy and technological tradition (Cavalli-Sforza
1986; Guglielmino et al. 1995; Henrich 2004;
Tostevin 2007; Jordan 2015). Consequently, so-
cial relations are reflected in the transmission of
culture-specific knowledge, and can thereby be
traced in the execution of crafts such as lithic
tool production, facilitating the identification
of groups of archaeological assemblages with
similar technology, i.e. technological tradi-
tions (Shennan 2001; Schlanger 2006; Serensen
2006b; Perdaen et al. 2008; Stout et al. 2010;
Weber 2012; Jordan 2015; Damlien 2016; Berg-
Hansen 2017a; 2018).
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This technological perspective differs from
a typological-morphological approach in sig-
nificant ways, the focus being on production
as a dynamic process, constituting a series of
culturally variable actions, rather than on indi-
vidual objects as static forms. A technological
perspective comprises reconstructing the pro-
duction concepts, i.e. production methods and
techniques as well as the mental templates the
knapper uses in each step of production, whereas
typology concerns describing the morphology of
the finished tool. To be able to reconstruct the
production concepts, characteristic attributes are
identified through knapping experiments. While
in lithic technology the methods for producing
blanks and advanced tools reflect socially and
culturally transmitted knowledge, in many cases
demanding considerable skill, the morphology
of tools can be easily copied by an experienced
and knowledgeable knapper. This especially
concerns lithic tools made by simple retouch of
flakes or blades, such as many arrowhead types.
Further, tool morphology can vary, even if the
same methods and techniques are used in blank
production. The same lithic blade or flake can
serve as a blank to produce a diversity of arrow-
heads or burins, for instance. However, if the
knapper is not familiar with the details of a spe-
cific knapping tradition, it can be hard to repli-
cate the specific production concept and method
in detail (Tostevin 2007; Apel 2008; Darmark
2012; Pelegrin 2012; Berg-Hansen 2017a).
Hence, the technological approach allows a
more detailed and elaborated identification of
social processes and networks in archaeological
assemblages.

To identify lithic craft traditions, detailed
recording of technological attributes of chipped
stone assemblages is necessary. As a methodo-
logical basis we use a dynamic-technological
classification and reading, allowing a simpli-
fied chaine opératoire analysis, combined with
detailed attribute analysis of selected parts of
the lithic assemblages (Schild 1980; Madsen
1996; Inizan et al. 1999; Eriksen 2000; Serens-
en 2006a; 2006b; 2013; Damlien 2015; Berg-
Hansen 2017a). On this basis, we describe the
concepts, methods and techniques for produc-
tion of tool blanks and tools, including raw-
material procurement strategies, from the three
periods of the Stone Age, facilitating a discus-
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sion of local and regional variation in craft
tradition.

AT THE NORTHERN BORDER OF THE
SWIDRY TRADITION - BLADE TECH-
NOLOGY IN A MOBILE SOCIETY

The oldest known traces of human settle-
ment in Latvia are typologically and geo-
logically dated to the second half of the
Younger Dryas and first half of the Prebo-
real (¢ 10500-9000 calBC). Based on ty-
pological similarities in formal tools, these
finds are associated with the contemporane-
ous Swidry tradition, known in the region
from Poland to Ukraine (Zagorska 1993;
1996; 1999; 2012). Further, bone and antler
finds — harpoons, a single Lyngby axe and
reindeer remains — dated by radiocarbon,
enclose Latvia within a wider Final Palaco-
lithic tradition extending from Denmark to
the Eastern Baltic, where reindeer hunting
plays an important role (Zagorska 2012). So
far, the character of the relationship between
the Latvian finds and the Swidry finds from
areas further south has been studied from a
typological perspective (Zaliznyak 1999a;
1999b; Satavicius 2016; however, see Sul-
gostowska 1997; 2002). A technological
approach comparing lithic production con-
cepts offers new possibilities of exploring
this relationship. The following discussion
presents results from a technological analy-
sis of the Final Palaeolithic Latvian blade
industry, bringing additional arguments
to this debate. Primarily relying on results
from the Salaspils Laukskola assemblage,
which is the most comprehensive find from
this period in Latvia, our analysis also in-
cludes observations from five small assem-
blages (Fig. 2; Table 1) (for a broader pres-
entation of this analysis see, Berg-Hansen
et al. forthcoming). All these assemblages
include tools or cores technologically asso-
ciated with the Swidry tradition (Zagorska
1996; 1999; 2012).

The Salaspils Laukskola site, located
close to the former estuary of the River
Daugava, which entered the Baltic Ice
Lake, comprises a total of 2170 lithic ar-
tefacts (Zagorska 1993; 1996; 1999; 2012:



Mesolithic sites

Final Palaeolithic sites

Pavilostas
Baznickalns

Vendzavas Celmi Lapini

Zvejnieki Il,
upper layer

Sélnils Kentes Ikskiles Skriveru Miikukalns Zvejnieki ll,
p pilskalns Elksni Lielrutuli lower layer

Salaspils
Laukskola

Artefacts

20 35 25
24

89

13
41

109

Complete blades

20

25

112

116

Blade fragments

Flakes
Cores

17

45

30

10
19

12
27

Core fragments
Platform flakes

10

18
13

Blocks/nodules

41

Points/Microliths

Scrapers
Burins

10
18
309
2170

Microburins

Sum

29

102 41
208

225
3285

179

83

12

40

)

100% (n

Table 2. Analysed artefact types from Final Palaeolithic and Mesolithic sites (number of artefacts). In addition, an assessment has been made of the

complete assemblages [cf. 100% (n=)].

80; Zagorska & Winiarska-Kabacinska
2012; Berg-Hansen 2017b) (see Table 2,
for selection of artefacts included in the
analysis). The analysis shows that the
Laukskola lithic industry was oriented to-
wards production of blades as blanks for
tools, as no specialized production of flakes
was identified. Blades were mainly pro-
duced on one-sided cores with two opposed
platforms, demonstrating consistent use of
a single production concept. The attribute
analysis of the blades indicates use of direct
percussion with medium hard (soft stone)
or soft organic hammer: the blades display
an acute interior angle, they are relatively
regular, exhibiting a bulb and lip, and 25
per cent show detached bulb. There is great
similarity in blade morphology and tech-
nological attributes within the Laukskola
assemblage, signifying skilled and stand-
ardized production (Fig. 3; Table 3). This
corresponds to the Swidry tradition, which
is characterized by standardized blade pro-
duction on dual-platform cores (Fiedorczuk
1995; 2006; Sulgostowska 1999; Dzie-
wanowski 2006; Schild et al. 2011; Sob-
kowiak-Tabaka 2011; Gruzdz et al. 2012;
Galinski & Sulgostowska 2013; Gruzdz
2018). The technological analysis confirms
the same production methods and concepts.

In the Laukskola assemblage, a mini-
mum of four different raw materials were
identified, all of high-quality flint. Most of
the assemblage is made from Cretaceous
flint, of which the nearest known occur-
rences are in Lithuania, Poland and Bela-
rus (Sulgostowska 2006; Baltriinas et al.
2007; Johanson et al. 2015). Further, the
visual assessment supports earlier observa-
tions which suggest that some artefacts are
made from Chocolate flint (Sulgostowska
1997; 2002), indicating a link to the closest
known source in central Poland. The chaine
opératoire analysis demonstrates that blade
production, secondary core preparation,
tool production and use were all carried
out at the site. The primary preparation of
cores, however, was to a large degree per-
formed elsewhere, showing that prepared
cores were brought to the site. A small
amount of waste from secondary prepara-
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Fig. 3. Selection of artefacts from Salaspils Laukskola (LNVM VII128);
1) one-sided dual-platform cores (id5223 and id6497), 2) blades, 3)
microburins, 4) arrowheads, 5) flakes from core preparation, 6) end-
scrapers from blades. Department of Archaeology, National History
Museum of Latvia. Photo and illustration: I. M. Berg-Hansen.

tion of cores, including trimming flakes, demon-
strates that blades were produced from different
raw materials at the site (Fig. 3). This includes
a low amount of waste in the probable Choco-
late flint, showing blade production in this raw
material.

The five small collections included in our
study, Selpils, Kentes pilskalns, Ikskiles Elksni,
Skriveru Lielrutuli and Miukukalns, also come
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from the Daugava valley
(Zagorska 1993; 1996;
1999; 2012). Since there is
a general lack of prepara-
tion flakes or any signifi-
cant number of blades, the
attribute analysis of these
assemblages only included
the cores and arrowheads
(Table 2). Our observa-
tions confirm the results
from Laukskola: a lithic in-
dustry dominated by blade
production on one-sided
dual-platform cores made
from high quality flint. The
blade concept seems to be
similar to Laukskola, and
blades were used as blanks
to make willow leaf points,
scrapers and burins.

The technological anal-
ysis has demonstrated that
the Latvian assemblages
show significant simi-
larities with the Swidry
technological tradition. It
thus confirms earlier sug-
gestions of a connection
to the Swidry find group
based on tool morpholo-
gy, and adds further argu-
ments, as well as deepen-
ing our understanding of
the character of this rela-
tionship.

Previous analysis of
Swidry lithic technology
has shown that the concept
and method of blade pro-
duction was highly stand-
ardized, and that long-
continued practice and guidance was necessary
to master this concept (Fiedorczuk 1995; Dzie-
wanowski 2006; Migal 2007; Gruzdz 2018).
The production methods at Laukskola dem-
onstrate a level of standardization and skill no
less than what is generally observed in Swidry
assemblages, showing reduced cores with few
technical mistakes, few but precise examples
of corrections, and a blade population with uni-



form characteristics. Previously, based on the as-
sumed lack of waste from core preparation and
primary blade production, it has been suggested
that the tools and blades found at Laukskola
were mainly produced elsewhere, and imported
to the site (Zagorska 1996; 2012: 106; Zagorska
& Winiarska-Kabacinska 2012). Further argu-
ments for this were the exploitation of non-local
flint, and a high frequency of lithic tools com-
pared to waste material (Sulgostowska 1997,
2002). Our investigation demonstrates, how-
ever, that core preparation and blade produc-
tion were performed at the site. Apart from the
primary preparation of cores, all stages of blade
production have been identified in the exploited
flint types. Further, the presence of a number of
microburins and burin spalls demonstrates that
lithic tool production also took place here.

On this basis, we conclude that the people
visiting Laukskola had fully mastered the
Swidry method and concept of blade produc-
tion. Based on the premise that social relations
are reflected in transmission of culture-specific
knowledge, and that this can be traced in lithic
production methods (cf. paragraph above), this
implies that they learned the craft and skill
of blade-making through protracted training.
Such training presupposes direct contact with
a skilled person, thus implying the presence
of social interaction, making the transmission
and maintenance of the knowledge possible.
Accordingly, the people at Laukskola were part
of the Swidry lithic craft tradition, acquiring
their technical knowledge through social in-
teraction, facilitating the maintenance of this
tradition.

The lithic raw materials exploited at Lauk-
skola were mainly non-local, brought to the site
from afar in the form of prepared cores. Further,
there is evidence in the assemblage of cores re-
moved from the site to be exploited elsewhere.
Signifying a mobile adaption, this strategy can
be seen as a way to secure the supply in areas
where access to suitable lithic raw materials was
unreliable or uncertain (Knell 2012; Damlien
2016: 399; Berg-Hansen 2017a: 168-73). This
indicates that the people at Laukskola were ei-
ther unfamiliar with the landscape and the re-
source situation in the area, or that they already
knew that high-quality flint was hard to come
by. The presence of several sites as mentioned

above with similar technology in Latvia indi-
cates repeated visits to the region. The artefacts
made from Chocolate flint in the Laukskola as-
semblage signify some form of connection with
the area of origin of this lithic raw material in
Central Poland.

Raw-material distribution within the Swidry
tradition is, on the one hand, generally suggested
to have occurred as part of seasonal mobility, and
on the other, as a result of exchange networks
(Sulgostowska 1997; 2002). Both settlement
sites and specialized workshops are documented,
and extensive distribution of ready-made blades
and tools is suggested as having occurred from
the latter (Fiedorczuk 1995; Sulgostowska 2006;
Schild et al. 2011: 213-23, 397). It is, thus, es-
pecially interesting that, contrary to earlier sug-
gestions, both blades and tools were produced
from non-local flint at Laukskola (Sulgostowska
1997; 2002). While some import of ready-made
blades and tools to the site is still a possibility, a
significant amount of production of blades took
place at Laukskola. The production of blanks
and tools at the site indicates that exploitation of
these raw materials was part of everyday activi-
ty. Securing the raw-material supply by bringing
them to the site, apparently over long distances,
further signifies that the people at Laukskola
were prepared for a period without the ability
to reload. Whether access to lithic raw materials
was ensured through long-distance transport by
the people at Laukskola themselves, or through
exchange networks, maintenance of contact with
areas further south was imperative.

A TECHNOLOGICAL CROSSROADS -
VARIATION IN PRESSURE BLADE
TECHNOLOGY

In the Early Mesolithic, a new blade technology
was introduced in the East Baltic. In the area
from Estonia to north-east Poland the so-called
Kunda Culture replaced the Swidry find com-
plex. The origin of the Kunda Culture and its
relationship to neighbouring find complexes has
been debated (Indreko 1948; Zagorska 1993;
Sulgostowska 1999; Koltsov & Zhilin 1999;
Koztowski 2009; Ostrauskas 2000; Johanson
et al. 2013). Recent technological analysis of
lithic blade production methods from one Early
Mesolithic (9000-8300 calBC) and seven Mid-
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Blade attribute Salaspils Zvejnieki ll, Zvejnieki Il, Vendzavas Celmi Lapini Pévi_lostas
Laukskola lower layer upper layer ' Baznickalns
Interior platform angle
(degrees)
Mean 7 86 88 85 87 83 87
Blade length (mm)
Mean 53.0 35.4 30.6 28.9 27.4 32.3 31.6
Max 88.3 82.5 541 51.3 59.2 45.8 46.4
Min 21.2 18.9 16.1 9.9 16.6  23.9 21.3
Blade width (mm)
Mean 15.7 10.7 9.4 10.4 10.3 11.8 13.1
Max 22.7 82.5 54.1 51.3 59.2  45.8 46.4
Min 5.6 18.9 16.1 9.9 16.6 239 21.3
Blade thickness (mm)
Mean 5.3 3.7 34 3.7 3.6 4.6 4.3
Max 9.5 12 8.2 14 126 153 9.4
Min 2.6 1.4 1.3 1 1.6 1.7 2
Regularity (%)
Irregular 21 20 14 25 2 29 4
Regular 68 39 55 44 67 43 64
Very regular 11 41 31 31 32 29 32
Sum 100% 100% 100% 100% 100% 100% 100%
(n=207) (n=51) (n=106) (n=134) (n=60) (n=28) (n=28)
Blade curvature (%)
Straight 85 77 65 76 55 71 73
Distal 2 17 19 11 38 24 18
Even 13 6 15 9 8 5 9
Sum 100% 100% 100% 100% 100% 100% 100%
(n=165) (n=35) (n=101) (n=88) (n=53) (n=21) (n=22)

Table 3. Basic descriptive statistics of essential blade attributes from the Salaspils Laukskola assem-
blage and the Mesolithic sites. Selections comprise complete blades and blade fragments.

dle Mesolithic (8300—6000 calBC) sites in Lat-
via brings new perspectives to this debate (Fig.
2; Table 1) (for a broader presentation of this
analysis, see Damlien et al. 2018a). The analy-
sis includes lithic assemblage from the Early
Mesolithic lower layer of the site Zvejnieki II
(northern Latvia) and Middle Mesolithic assem-
blages from the upper layer of Zvejnieki II as
well as the sites Lapini, Vendzavas, Celmi and
Pavilostas Baznickalns (western Latvia) (see
Table 2, for the selection of artefacts included in
the analysis). Further, an evaluation of the lithic
assemblages from the Sise and Priednieki sites
(western Latvia) were included in the study.
The analysis showed that both imported Cre-
taceous flints and smaller frequencies of local
flint of variable quality were exploited to make
regular blade products from one-sided conical
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and sub-conical cores at the Early Mesolithic
Zvejnieki II (lower layer) site. Blade production
resulted in a gradual reduction of the core and
a decrease in blade width. Most blades display
features diagnostic of production by pressure
and indirect percussion techniques (Pelegrin
2006; Serensen 2013; Damlien 2015). However,
a small selection of blades shows features that
indicate production by direct percussion tech-
niques (Table 3). This variation in knapping
techniques is, however, related to various stages
in the production process. A prominent feature
of platform preparation was faceting the surface
by removing series of small flakes that terminat-
ed in hinges towards the centre of the platform.
The striking platform was formed and rejuvenat-
ed by detaching core tablets. Blade tools mainly
include straight, regular blades with semi-abrupt



Blade attribute Salaspils Zvejnieki ll, Zvejnieki Il, Vendzavas Celmi Lapini Pévi_lostas
Laukskola lower layer upper layer i Baznickalns
Twisting (%)
No 52 84 78 95 86 81 89
Yes 48 16 22 6 14 19 11
Sum 100% 100% 100% 100% 100% 100% 100%
(n=214) (n=51) (n=99) (n=128) (n=56) (n=21) (n=27)
Bulb morphology (%)
No 6 8 7 6 7 10 0
Yes 85 90 93 91 93 90 100
Double 9 2 0 3 0 0 0
sum 100% 100% 100% 100% 100% 100% 100%
(n=211) (n=48) (n=81) (n=132) (n=54) (n=21) (n=27)
Lip formation (%)
No 10 33 22 22 4 20 0
Yes 90 67 78 79 96 80 100
Sum 100% 100% 100% 100% 100% 100% 100%
(n=210) (n=48) (n=82) (n=130) (n=54) (n=20) (n=27)
Bulbar scar (%)
No 87 92 93 89 83 78 89
Yes 13 8 7 11 17 22 11
Sum 100% 100% 100% 100% 100% 100% 100%
(n=223) (n=48) (n=81) (n=132) (n=54) (n=18) (n=27)
Conus formation (%)
None 59 69 66 51 67 41 67
Ring crack on butt 0 4 1 1 0 0 0
Ventral proximal fissures 15 19 12 26 13 27 19
Detached bulb 25 8 20 22 20 32 15
Sum 100% 100% 100% 100% 100% 100% 100%
(n=214) (n=48) (n=83) (n=133) (n=54) (n=22) (n=27)

Table 3 continued. Basic descriptive statistics of essential blade attributes from the Salaspils Lauk-
skola assemblage and the Mesolithic sites. Selections comprise complete blades and blade fragments.

retouch along one lateral edge, i.e. inserts for
slotted bone points, as well as knives, end-scrap-
ers with a convex working edge and one tanged
point of Pulli type. Slotted bone points with pre-
served inserts were found at the site.

A comparison of the material from all eight
assemblages shows that the concept of blade pro-
duction is to a large extent characterized by con-
tinuity throughout the Early and Middle Meso-
lithic of Latvia (Fig. 4; Table 3). As documented
for the Early Mesolithic layer of Zvejnieki II, the
blade production concept at the Middle Meso-
lithic sites involved production of blades from
conical and sub-conical cores by means of pres-
sure technique in combination with indirect and
direct percussion techniques. However, specific
technological elements, such as raw-material
procurement and use, methods for platform reju-

venation and preparation of blade cores, as well
as the morphology of the final blade tools, indi-
cate chronological and spatial differences.

At the Middle Mesolithic sites raw materi-
als differing in terms of quality and origin were
exploited. At the western sites, local flint in the
form of small, rounded nodules was utilized,
whereas raw-material use at Zvejnieki II (upper
layer) was dominated by flint of variable quality,
probably procured from nearby moraine depos-
its, as well as quartz. Furthermore, spatial dif-
ferences in the strategies for preparing the core
platform were documented (Fig. 5). At Zvejnieki
II the strategy for preparing the core platform
consisted of both preparation of the platform
surface by faceting, and trimming and abra-
sion of the platform edge. This displays a clear
similarity with the preparation strategy observed
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Fig. 4. A) cores and platform rejuvenations with faceted platforms, frag-
ment of a Pulli point, blades and blade sections from the Early and Middle
Mesolithic layers of Zvejnieki II (LNVM VI168), B) cores with unprepared
platforms, blades, microburin and microliths from Middle Mesolithic sites
in western Latvia, illustration show selected material from the following
sites: Pavilostas Baznickalns (LNVM A10446), Vendzavas (LNVM VI315),
Celmi (LNVM A13155), Lapini (2014 and 2015 excavations, unnumbered).
Department of Archaeology, National History Museum of Latvia. Photo  tures (e.g.
and illustration: I.M. Berg-Hansen & H. Damlien.

for the Early Mesolithic layer of the same site.
At the western Latvia sites, however, platforms
were generally unprepared, or in some cases
preparation was restricted to the edge of the plat-
form surface, with the detachment of small, thin
flakes. The striking platforms appear primarily
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to have been rejuvenat-
ed by the detachment
of large, thin platform
preparation flakes, and
there are few platform

rejuvenations (core
tablets) in the assem-
blages.

Tanged points of
Pulli type are absent,
and inserts in the form
of blade fragments
with semi-abrupt re-
touch along one lateral
edge dominate on all
the Middle Mesolithic
sites. Interestingly,
however, regional dif-
ferences are document-
ed. In western Latvia
inserts occur in com-
bination with formal
microliths (simple lan-
cets that are common
in Maglemose and Ko-
mornica), occasionally
produced by microbu-
rin technique. By con-
trast, microliths are ab-
sent in the upper layer
of Zvejnieki II.

Based on the occur-
rence of tanged points
in both Swidry and
Kunda assemblages,
it was, for long, as-
sumed that the Swidry
population  migrated
to the north-east and
formed the so-called
Post-Swiderian  cul-
Gruzdz

2018). Our techno-
logical analysis of the
Kunda blade industry
in Latvia supports, however, more recent stud-
ies (Sulgostowska 1999), demonstrating dis-
tinct differences between the Swidry and Kunda
lithic technology and alteration in the routes of
communication. The pressure blade technology
in Latvia shows clear affiliation with the north-



eastern technological tradition as documented
for sites in today’s western Russia, indicating
social interaction between the Eastern Baltic re-
gion and the adjacent regions to the east in the
Early Mesolithic (Koltsov & Zhilin 1999; Se-
rensen et al. 2013; Damlien et al. 2018a).
Chronological and spatial variation have,
however, been demonstrated in technological
elements related to the pressure blade technol-
ogy in Latvia. This variation does not just reflect
a local trend, but signifies complex social rela-
tions with different directions of communication
in the Eastern Baltic region during the Meso-
lithic (Damlien et al. 2018b). In today’s western
Russia, Estonia and most parts of Scandinavia
the core platform was continually formed and
rejuvenated by detachments of core tablets, and
by systematically faceting the platform surface
(Rankama & Kankaanpdd 2011; Knutsson &
Knutsson 2012; Serensen et al. 2013; Damlien
2016; Damlien et al. 2018b). Furthermore, for-
mal microliths are in general absent and blade
inserts dominate, thereby displaying clear simi-
larities with the pressure blade technology as
documented for Zvejnieki II. By contrast, in

B.

western Latvia as well as in the western Baltic
region and South Scandinavia, the core plat-
aps
— Ty, -

— = <[]~

A.

nation and preparation (modified after Sorensen
et al. 2013: Fig. 1). A) platform preparation by
systematic faceting and repeated rejuvenation;
B) unprepared platforms. Illustration: H. Dam-

1 1 1
Fig. 5. Different types of core platform rejuve-
lien.

forms were generally left unprepared and formal
microliths were an incorporated element of the
lithic tool tradition (Domanska & Was 2009;
Gruzdz & Ptaza 2010; Serensen 2012; Damlien
etal. 2018a).

Regional variation in the strategies for plat-
form preparation has been seen as the manifes-
tation of two different craft traditions (eastern
pressure blade technology and Maglemose tech-
nocomplex 2) that co-existed in the Baltic Sea
region during the Middle Mesolithic, and that
overlapped in north-east Poland (Serensen 2012;
Serensen et al. 2013; Damlien et al. 2018b). The
pressure blade technology is suggested to have
been transmitted between the two traditions
within this shared territory and modified ac-
cording to western practices, before it was trans-
mitted westward in a new form reaching South
Scandinavia in the late Middle Mesolithic (Se-
rensen et al. 2013).

Technological analysis from Latvia shows,
however, that the strategy of leaving the plat-
forms unprepared is an even earlier and more
widely distributed phenomenon than previously
thought, suggesting new explanations for its ap-
pearance (Damlien et al. 2018a). Based on knap-
ping experiments in which blade production by
pressure was applied to local flint from western
Latvia, it has been suggested that a change to the
use of local raw materials that required altera-
tion of the technological concepts may explain
variation in pressure blade technology (Damlien
et al. 2018a). Therefore, the strategy of leaving
the platforms unprepared could already have
been integrated to the blade production concept
when the technology spread westwards. Further
technological studies are, however, needed in or-
der to evaluate this hypothesis.

So far, we can conclude that this core plat-
form preparation method and the presence of
formal microliths of Maglemose/Komornica
type at sites in western Latvia indicate more
westward-oriented influences. By contrast, in
eastern Latvia the eastern technological tradi-
tion appears to have been maintained even when
changing to local raw materials. This indicates a
shift and diversity in the direction of communi-
cation routes and social interaction in the Mid-
dle Mesolithic — thereby making the territory of
present-day Latvia a technological crossroads
for different craft traditions.
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NEOLITHIC BIFACIAL POINTS -
VARIATION IN PRODUCTION
METHODS AND RAW MATERIALS

The start of the Neolithic (the Late Mesolithic in
Estonia), marked by the adoption of ceramics in
the Eastern Baltic region during the 6" millen-
nium BC, seems not to have been accompanied
by any significant change in lithic technology.
Thus, the lithic assemblages associated with the
carliest pottery — representing the Narva ceramic
tradition — show that, as in the Mesolithic, blades
continued to provide the blanks for projectile ar-
matures and other tools (Zaikoski et al. 1997;
Loze 2000; Kriiska 2003; Girininkas 2009).

At ¢ 4000 calBC, Comb Ware appears in pre-
sent-day Latvia: starkly differing in technology
and decoration from the earlier Narva ceramics,
it is seen as one expression of the broad Comb
ceramic tradition that had developed in regions
further to the north-east (cf. e.g. Piezonka 2015:
284-5) (Fig. 1). Comb Ware marks the start
of the Middle Neolithic in Latvia, but actually
constitutes one element of a ‘cultural package’
which also includes distinctive burial practices
(Zagorska 2001) and coincides with the emer-
gence of an extensive amber exchange network
(Loze 2003). There was also a major shift in lith-
ic technology: from this time onwards, bifaces
made on flakes feature prominently in the lithic
assemblages (Vankina 1970; Loze 1988; 2006;
2015; Zaikoski et al. 1997; Zagorskis 2004;
Girininkas 2009). Moreover, this involved a new
technique of surface treatment, namely pressure
flaking.

A phenomenon of the 4™ millennium BC is
the development of ceramic wares, exhibiting a
mix of traits from the Narva and Comb ceramic
traditions, namely Piestina Ware in eastern and
Early Sarnate Ware in western Latvia. Occurring
in the west later in the Middle Neolithic is Late
Sarnate Ware, which does not display Comb ce-
ramic influence. (cf. Bérzins 2008).

An analysis of the flaking techniques used
during the Middle Neolithic contributes to our
understanding of the spatio-temporal pattern of
cultural traits during this period in present-day
Latvia, broadening the picture obtained from
ceramic studies, and offering an insight into the
nature of contacts within the wider region. This
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study focuses on bifacial points, which consti-
tute the largest group of bifacial artefacts made
by pressure flaking. The 180 pieces studied here
have been recovered from graves at two cemeter-
ies and from nine settlement site assemblages, as
well as from a number of discrete assemblages
associated with separate dwellings (see Beérzins
2008: 51-6) on the Sarnate and Gipka-Piirciems
settlement sites (Fig. 2; Table 1).

The points can be divided into three groups
based on the character and intensity of the sur-
face treatment (Fig. 6; Table 4). Group 1 consists
of points with traces of both percussion flaking
and pressure flaking on the surfaces; the remov-
als are either invasive or completely cover the
surfaces (Inizan et al. 1999: 141). Group 2 has
the same surface treatment as first group, but
removals are only made by pressure flaking.
Group 3 comprises points that display bifacial
pressure flaking solely along the edges of the
surfaces, with removals that are long or short in
extent (Inizan et al. 1999: 141).

The production method involving percussion
and pressure flaking (group 1) is more advanced
than that used for the other two groups (2 and 3)
(Andrefsky 2005[1998]: 12-3) and consisted of
several stages, as revealed by finds of preforms
(Table 4). The surface characteristics show that
in the first stage the biface was thinned and a
preform was obtained by percussion flaking, fol-
lowed by pressure flaking to shape and complete
the point.

Most of the points and preforms produced by
percussion and pressure flaking were found in
contexts with Comb Ware and Piestina Ware;
just one preform from local flint has been found
in an Early Sarnate Ware assemblage and two
made from imported flint in Late Sarnate Ware
assemblages (Table 4). On sites with Comb
Ware and Piestina Ware, points produced by
percussion and pressure flaking have been found
in almost equal number to points with pressure-
flaking negatives only (groups 2 and 3); on the
other hand, at sites with Early and Late Sarnate
Ware, points produced only by pressure flaking
predominate.

Macroscopic raw-material identification was
possible for 167 of the artefacts (Table 4). Three
different flint raw materials were identified: Cre-
taceous and Carboniferous flint, which do not
occur locally in natural deposits and had to be



imported to the area from the south and the east,
respectively (Fig. 7); and locally obtainable Si-
lurian flint, which occurs naturally in the north-
ern part of Latvia (Johanson et al. 2015). Pebbles
of flint likewise thought to be Silurian are found
on the beaches of north-western Latvia (Fig. 7).

Points made from Cretaceous flint constitute
the majority (129 in total); they occur at all the
analysed sites and include all surface treatment
groups. Carboniferous flint was mostly used in
eastern Latvia (Table 4: Piestina and Comb Ware
sites), where the majority of points with traces of
both percussion and pressure flaking are made
from this flint variety. By contrast, there is just
one point made from this flint type in western
Latvia.

The locally available Silurian flint has been
used for 18 bifacial points from three settlement
sites in western Latvia, 15 of which are associ-
ated with Comb Ware. Almost the full chaine
opératoire of the production of these points is
represented in dwellings 3 and 5 at Sarnate, and
likewise at the Piedagi site, including unpre-
pared pebbles from Silurian flint, and flakes and

2 4 6

biface thinning flakes obtained by percussion.
The only production stage not represented at
these sites is pressure flaking itself; however, the
absence of pressure flakes can most probably be
explained in terms of the brittleness of this flint
variety, which produces relatively small flakes
in the course of pressure flaking, and these could
not be recovered since sieving was not practiced
during excavation.

The study confirms that in present-day Lat-
via, as in Finland and Estonia (Jaanits 1959:
290; Manninen et al. 2003; Apel 2012), pres-
sure-flaked bifaces appear in conjunction with
Comb Ware, constituting part of the ‘cultural
package’ associated with this ceramic tradition.
This is even more apparent if we consider that in
neighbouring Lithuania, to the south — outside
the distribution area of Comb Ware — a micro-
blade industry was maintained even in the Mid-
dle Neolithic (Girininkas 1990: 22-6; 2009:
146, 152).

As described above, points both with and
without traces of percussion flaking were widely
utilized among the users of Comb Ware, as well

Fig. 6. Different strategies of point surface treatment. point preforms (1, 2), group 1 of surface treat-
ment (3, 4, 9), group 2 of surface treatment (5, 6) and group 3 of surface treatment (7, 8). 1, 3)
Budjanka settlement (LNVM VI34:124, 88), 2, 4) Sarnate dwelling 6 (LNVM VI11422: 196, 110), 5)
Zvejnieki cemetery (LNVM VI 93: 432), 6) Lejasciskas settlement (LNVM A7852: 73), 7) Piestina set-
tlement (LNVM VI90: 374), 9: Kreici settlement (VI34: 199). Department of Archaeology, National
History Museum of Latvia. Photo and illustration: M. Kalnins.
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Fig. 7. Map of bifacial point material distribution on Neolithic sites and source areas of raw materi-
als (distribution of natural deposits of flint raw material after: Baltriinas et al. 2007, Johanson et al.

2015). llustration: M. Kalnins.

as Piestina Ware in eastern Latvia. On the other
hand, the users of Early and Late Sarnate Ware,
restricted to western Latvia, preferred points
made by pressure flaking only. This difference in
technology most likely relates to the availabil-
ity of raw material and persistence of knapping
traditions.

Thus, the users of Comb Ware had a very
strong tradition of combined percussion and
pressure flaking, as demonstrated in the produc-
tion of points from Silurian flint. Most likely
it was the limited access to Carboniferous and
Cretaceous flint in western Latvia that stimu-
lated them to start using local Silurian flint for
biface production, but they persisted in combin-
ing percussion and pressure flaking, even though
this raw material (compared with Cretaceous
and Carboniferous flint) is not really appropriate
for this complex production method (Andrefsky
2005[1998]: 187-93).

The lack of good-quality raw material in west-
ern Latvia seems to be one of the main reasons
why the users of Early and Late Sarnate Ware
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preferred to produce bifacial points by pressure
flaking only, as this method is simpler, reduces
the risk of failure and conserves raw material
(Andrefsky 2005[1998]: 12-3).

It appears the distribution of the technology
involving combined percussion and pressure
flaking for biface production depended on the ex-
change of good-quality raw material — especially
Carboniferous flint, which, as shown above, was
processed into bifacial points mainly by this
combined method. As in present-day Estonia
(Kriiska 2015), Carboniferous flint came from
the northern Upper Volga area (Fig. 7), where,
starting from the beginning of the Middle Neo-
lithic, it was actively extracted and processed by
the users of Comb Ceramics in particular (Zhilin
1997). The distribution of bifacial points made
from Carboniferous flint — essentially restrict-
ed to Comb and Piestina Ware sites in eastern
Latvia — suggests a situation where the inhabit-
ants of this region, as intermediaries within the
amber exchange network (Loze 2008), tended
not to exchange this flint further to the west, to



the coastal sites where the amber was obtained,
keeping it for their own use and processing.

In this situation, continued adherence to the
technological tradition of combined percussion
and pressure flaking method among groups us-
ing Comb Ware in western Latvia, even when
adopting a less easily workable raw material, ap-
pears to reflect the strength of social interaction
with the adjacent areas where the Comb ceramic
‘cultural package’ dominated at this time.

CONCLUSIONS

The presented studies of lithic technology from
three different periods of the Stone Age docu-
ment long-term variation in social contact and
communication involving transmission of tech-
nological knowledge within the Eastern Baltic.

The first case, from the Final Palaeolithic, in-
dicates contacts and communication across large
areas in the Eastern Baltic region and beyond,
involving transmission of Swiderian technologi-
cal knowledge as well as raw-material transport,
all within the frame of a highly mobile society.
In spite of a more challenging lithic raw-materi-
al situation in Latvia compared to central parts
of the Swidry area to the south, there are no
signs of any adaptation of the lithic technology
to local conditions. Further, the lithic raw-mate-
rial strategy is characterized by provisioning of
flint originating from the same area, confirming
southerly lines of communication. Based on this,
combined with the presence of the Swidry lithic
technological tradition on several sites in the
Daugava valley, including the Laukskola site,
we perceive this area as an integrated part of the
Swidry region.

The second case demonstrates variable devel-
opment in the area during the Mesolithic. Pres-
sure blade technology is introduced in the Early
Mesolithic, marking a break in the technological
tradition from the Final Palaeolithic. Rather, the
technology displays significant similarities with
the eastern pressure blade tradition. Along with
the use of imported flint, this points towards an
castern affiliation during the Early Mesolithic.
In the Middle Mesolithic, this technological tra-
dition is maintained in eastern Latvia, despite
a change to local raw materials. Concurrently,
changes in elements of the technology in west-
ern Latvia suggest an adaptation to the proper-

ties of the local raw materials. This demonstrates
a complex relationship between maintaining tra-
dition and adjusting the technological practice
to local raw materials. Furthermore, the tech-
nological changes in this area point towards a
western affiliation, indicating that the territory of
present-day Latvia was a crossroads for different
craft traditions.

The third case, investigating the variation in
methods for production of bifacial points in the
Middle Neolithic, likewise highlights the issue
of technological tradition versus adjustment to
local material. Although the lithic technology
of the Middle Neolithic differs radically from
that of the Mesolithic, similar factors appear to
be at work. Thus, intensive social interaction
between regions is reflected in the maintenance
of a shared technology, even when changing to
a material with different properties, as in the
use of the combined percussion-and-pressure
method for biface production in the Comb Ware
milieu in western Latvia; conversely, the prefer-
ence among non-Comb groups for the pressure-
only method suggests their ties with the region
of origin of the technology were weaker — and
consequently, adaptation to the local material
prevailed.

Our study demonstrates the potential for us-
ing lithic technology as a point of departure to
investigate social interaction and communica-
tion in the past. Because the stone technology
in the form of production waste and blanks for
tools is preserved in all environments, as op-
posed to organic materials, it is suitable for com-
parative studies across large areas and in a long-
term perspective. This approach also points to
future possibilities for engaging other material
groups in the exploration of these matters.
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