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Introduction

One of the aims of archaeological science is to comprehend and describe
the lifeways of prehistoric communities, their adaptations, changes in society
and in predominant economies and technologies. In northern Europe, as well
as in the eastern Baltic, the trends in the field of Mesolithic research for the
past years have been focused upon the research of economies and subsistence
practices of prehistoric communities and technologies they used (Eriksson,
Lidén 2013; Glykou 2013; Girininkas, Daugnora 2015; Meadows et al. 2016;
Ldugas 2017; Piliciauskas et al. 2017). In the eastern Baltic region, visible
technological changes in the flint, bone and antler artefacts have been
demonstrated during that time. Presumably the most visible and greatest
change in the flint industry of that period is defined by archaeologists as
microlithisation. It is a technique for the production of small composite
hunting tools, which origins can be dated back to the end of the Upper
Palaeolithic. The heyday of their utilisation is, however, linked with the
Mesolithic. The recent scholarly discussions proposed a possible pattern of
the beginning of the microlithisation process and its development in the
eastern Baltic was attributed to various carriers of this type of technique
(Ostrauskas 1999). Another issue of importance, which as yet has received
scarce attention, deals with the ways this technology developed and what
impact it had on the patterns of the subsistence economy of Mesolithic
communities. These highly problematic issues of Mesolithic research remain
unanswered and await solutions.

Novelty of the research

The issue of the origin of microliths in the eastern Baltic region and of
the carriers of this technique was addressed by archaeologists already in
the early 20th century at the outset of the studies of the Mesolithic cultural
situation in Lithuania. Several decades later, with the appearance of an
updated archaeological material, the issue was reconsidered (Jablonskyté-
Rimantiené 1966; Rimantiené 1996). A particularly strong impact came
from the investigations in southern Lithuania where unique types of
microliths of different geometrical patterns were found in sandy type
settlements, which enabled to identify technological and cultural changes
in the Stone Age (Ostrauskas 2002; Girininkas 2009; 2011). At present,



the issue of microlithisation in the eastern Baltic is not being inquired into
due to the scarcity of absolute dating referring to archaeological materials.
On the other hand, the already accomplished technological research,
which has significantly contributed to the growth and development of the
microlithisation process, should not be underestimated. The available
newest technological data on microliths from across the Northern
European region provide a host of important data on human and
technology migrations. Furthermore, the microlithisation process,
investigated earlier in the territory of Lithuania, has so far received little
comparison with the bone and antler tool techniques of the Mesolithic
period that developed concurrently. Thus, this work assumes relevance for
the purpose of investigating the origins of this specific technique and its
development in Lithuania and the adjacent areas.

The method of use-wear analysis started to be sporadically applied in
Lithuania only in late 20th century. Over this period an array of different
type flint artefacts, several bone and antler finds, which were collected in
various sites of the Stone Age settlements in Lithuania, were investigated
(Girininkas 1997; Ostrauskas 2005), yet comprehensive studies, with a
special focus on the assemblage of microlithic artefacts, have not been
attempted at neither in Lithuania nor in other eastern Baltic countries. This
work in Lithuania and other East Baltic countries is also important for the
reason that one of the most significant techniques of manufacture of the
Mesolithic flint — geometrically shaped microliths — are investigated here
using the use-wear analysis. This work, using the use-wear method, is
focused primarily upon the idiosyncrasies of the formation of micro and
macro traces on the surface of geometric microliths that result from certain
functional manipulations on these artefacts.

Another novelty of this work involves technological aspects of
microlithic artefacts including their preparation from the core to a finished
shape of the tool. The research that has been carried on for some time in
northern Europe (Ballin 2016; Damlien et al. 2018; Serensen M. 2018;
Serensen M. et al. 2013; Soderlind 2018), involves investigations of blade
making from single-platform conical cores by pressure technique as well
as the utilisation of handle core technique, however, part of the identical
archaeological finds discovered in the eastern Baltic region was not
included in the framework of this research. This work provides collation
of such archaeological finds discovered in Lithuania and Latvia with the



recent works carried out by North European researchers of the Mesolithic
and its introduction into a new general technological context. It not only
provides a framework for the discussion on general technological
developments in the Mesolithic period in the northern Europe but also
complements the issues of Mesolithic chronology that have not been
clearly defined in Lithuanian archaeology.

The novelty of the problems dealt with in this thesis is also related to the
new AMS absolute dates obtained from the 2018 investigations at the Zingiai
settlement, in the eastern Lithuania. Radiocarbon dates in Lithuanian
archaeology, which have been obtained and published based on the
investigations of the Mesolithic settlements, have originated so far from the
Kabeliai 2 settlement only (Ostrauskas 1999; 2002). The dating of stray bone
and antler artefacts in the eastern Baltic deserve a special mention since it is
particularly important for the purpose of supplementing the Mesolithic
chronology and pinpointing it to a particular technology (Ivanovaité et al.
2018; Butrimas 2019; Philipssen et al. 2019). Also mention should be made
on the dating of burial sites attributed to the Mesolithic (Butrimas 2012;
2016). For all that, it must be said that there is a significant lack of radiocarbon
dating in Lithuania from investigated settlements, i.e. absolute age of
archaeological materials linked to stratigraphic context.

Research object

The object of this work includes the types of geometrically shaped flint
microliths found in the eastern Baltic region and dated to the Mesolithic,
and the techniques related to their usage. An abundant base of microlithic
artefacts comprised of different types is found in this region. This work,
first and foremost, provides a discussion on inserts, lancets, trapezoid and
rhombus-shaped microliths. Techniques of their manufacture are
identified and grouped into distinct types. It is impossible to discuss the
origins and development of this type of technology without a broader
understanding of the Mesolithic flint manufacturing techniques, therefore,
the pressure technique of blade making from single-platform conical cores
as well as handle cores is examined in parallel to the analysis of concrete
microliths. Emphasis is also placed in this work on the time of appearance
of such blades in the eastern Baltic region and their significance for the
hunting gear technology. The technological investigation is also looked



into through the use of osseous composite tools. The analysis is done on
slotted bone points which are referred to as the Kunda type tools. Their
technological research and the newest AMS *C research have produced
data on the continuity of the microlithic technology and complemented the
studies of the development of the Kunda culture in the Middle Mesolithic.

Aim and objectives

The key aim of this work is to describe the range of the types of microlithic
artefacts from the region in question, to identify their types, the technological
evolution of the microlithisation process and experimental-traceological
studies of these artefacts, which would enable the identification of specific
features of wear traces formed on working parts of geometric microliths and
the efficacy of these implements in hunting. Thereby, analysis would be
performed of the developments of the microlithisation process and subtleties
of the utilisation of microlithic artefacts as well as the formation of micro and
macro traces on their surface.

To achieve this aim, the following objectives have been raised:

e To identify the types of geometric microliths used in this region
in the Mesolithic.

e  Toidentify manufacturing technologies used for the production of
geometric microliths in the eastern Baltic region.

e Based on the microliths technology, their types and recent AMS
14C data, to identify the beginning and development of the
microlithisation process and evolution in the eastern Baltic region.

e Based on the analysed archaeological material and prehistoric
techniques, to replicate artefacts of geometrically shaped
microliths experimentally and prepare them for scientific tests.

e  To conduct scientific testing using experimental materials.

e To identify changes on working parts of experimental artefacts
using the method of use-wear analysis.

e Based on technological, experimental and use-wear analyses, to
evaluate the efficacy of the technology of geometrically shaped
microliths and composite tools in the model of the subsistence
economy of the Mesolithic communities.



Statements to defend

1. The origins of the microlithisation process technology in the eastern
Baltic go back to the Upper Palaeolithic. The use of microlithic and
microburin techniques in the territory of Lithuania is detected already on
the flint artefacts typical for the Hamburgian, Federmesser and
Ahrensburgian cultures.

2. The origins of the blade pressure technique from single-platform
conical cores with faceted platforms in the territory of Lithuania reach
back to the 9th millennium cal BC. The use of this process started in the
early Pulli stage of the Kunda culture and is contemporaneous with the
sites of the Butovo and Resseta cultures in the northwest Russia.

3. The Middle Mesolithic stage in Lithuanian archaeology must be
associated with the Kunda culture technology “western” analogues of
which are found in the Maglemose culture of the early Mesolithic period.
This assumption is made on the basis of the technological analysis of
microliths and their AMS *C dating, as well of the osseous tool
technology.

4. Chronological distribution of the lancets based on the position of
their point is not reliable. The specimens of microburins from the Katra 1
and Maksimonys 4 settlements (both in Varéna district, southern
Lithuania) show that as many as two lancets dating to the same period
were simultaneously made from a single blade. The position of the lancet
point was chosen on that tip of the blade which was handier from the point
of practicality.

5. The use of the Mesolithic microlith flint technique in the eastern
Baltic was closely linked in terms of technology to the regions on the
western coast of the Baltic Sea. Archaeological materials from the Late
Mesolithic period reveal an intensive use of handle cores and rhomboid
and trapezoid microliths, shapes of which are characteristic of the southern
Scandinavian Kongemose and Ertebglle cultures.

6. In slotted bone points, microliths were adapted to the formed slots.
For that purpose, they were worked by a blade breaking technique (a
method more common in Latvia) or by retouching their edges and both
ends. It has been noticed that, in order to reinforce their blades, their
working parts, which received the strongest impact during contact, would



be partially retouched. Such microliths were usually embedded into a
proximal part of the spearhead tip.

7. Based on the analogues and local specimens, the technique of the
Mesolithic bone composite tools detected in Lithuania must be linked with
the so-called Z method, while the spearheads with embedded side inserts
were adapted for the hunting of both terrestrial and aquatic animals.

8. Experimental investigations have shown that explicit use-wear
traces on microlith hunting tools are formed only in the presence of
favourable conditions (e.g. impact on a point from an animal hard tissue).
Otherwise, distinct traces can be formed only after a prolonged and
recurrent use of an artefact.

9. Performance of the same function using different type geometrically
shaped microliths causes the formation of identical use-wear micro and
macro traces. The type of an artefact does not substantially affect the
formation of microscopic traces.

Chronological and geographical framework

The basis of the research involving the use-wear approach is
constituted in the archaeological material from the Mesolithic settlements
and burials investigated in Lithuania and Latvia. Archaeological material
originating from Estonia, Finland, northwest Belarus and the Kaliningrad
region as well as from southern Scandinavia and northern Germany was
resorted to as a comparative one when speaking of the geographically
closest technological and cultural analogues in the Mesolithic.

The work comprises the Mesolithic period which in the eastern Baltic
region is currently placed within the time framework spanning from ca.
9500/9300 to 5300 BC (Girininkas 2009). The material from the Stone
Age in the eastern Baltic did not have immediate radical impact in the flint
artefact techniques upon the Mesolithic-Neolithic transition, therefore
some microliths examined in this thesis, their precise dating unavailable,
might be linked to the commencement of the Early Neolithic. When
systemizing the investigated material, however, we took into account the
complex of other artefacts that were found concurrently and the very
context of their discovery. An occurrence of including archaeological data
of later periods in the work was thereby minimised.
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The Mesolithic in the eastern Baltic region is further divided into early,
middle and late. The present periodization model, however, raises
numerous questions regarding the criteria of identification of separate
periods of the Mesolithic. Only the distinction of the Early and Late
Mesolithic can be partially justified which clearly demonstrate
technological and certain social-mental changes. The lack of investigated
settlements and available radiological data prevent from a more detailed
identification of the Middle Mesolithic period. The timing of the
appearance of the Nemunas (Neman) culture, with the microliths and other
flint artefacts typical for it, in Lithuania and adjacent countries remain to
be determined. It leads to a critical approach to the current periodization
of the Lithuanian Mesolithic. From the point of natural factors, the
Mesolithic coincides with the beginning of the Holocene, the post-Glacial
period. The identified lesser Mesolithic periods are partially synchronous
with the Holocene natural chronozones — Preboreal, Boreal, and Atlantic
(Stancikaité 2004; Balakauskas 2012). The change of natural environment
had an immediate effect on the contemporaneous human life patterns,
propagated technologies and economic model, therefore archaeological
periods are correlated with natural periods in this work.

Research methods

Nowadays, the use-wear analysis method makes it possible to identify
the function of prehistoric artefacts with a high degree of precision and
make adjustments to the so-called typological use. The method relies on
microscopy equipment which enables to detect macro and micro traces on
the surfaces of flint artefacts. For the purpose of this work, Olympus
SZX16 stereoscope microscope with an attached Olympus DP72 camera
available at the Experimental Archaeology and Traceology Laboratory at
Klaipéda University was used. The use-wear traces on archaeological
finds detected with the help of this microscope camera are photographed
and image recorded. Image-Pro express version 6.3 software was used for
their processing. The image magnification capacity of the microscope is
between 7x and 690x, magnification from 12.5x to 230x, however, was
commonly used in the research, the range that rendered the image seen
through the microscope binoculars best. For the purpose of illumination
of an investigated item, we used KL 2500 LCD instrument, which guides
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a light source to the microscope via two flexible antennas and made it
possible to direct the light source onto an investigated item from different
angles. The microscope investigation of the geometrically shaped
microliths provided the best possibility of detection and exposure of macro
and micro traces that were situated on the edges of artefacts. Before
undertaking the use-wear analysis, both experimentally produced and
archaeological geometric microliths were soaked into C3HsO solution (the
acetone) for 4 to 6 minutes which removes from the working surface
impurities and grease left after finger contact and other substances that are
not inherent to the functional use of a tool. The use-wear analysis of
geometrically shaped microliths was performed on the basis of the
knowledge acquired by the author of this work at the research internships
and on the methodology applied in the works of foreign researchers which
has been adapted to the geometric microlith research area (Cristiani et al.
2014; Macdonald 2013; Osipowicz 2010; 2015; Pyzewicz 2012; 2013;
Rots 2010; van Gijn 1989; I'ups 1997).

The thesis also uses the AMS C dating method, it was applied for the
dating bone and charcoal specimens from the 2018 fieldwork carried out
at the Zingiai settlement situated on the left shore of the tunnel-valley Lake
Asveja (Vilnius district, eastern Lithuania). The settlement was discovered
in 2017 when a field survey conducted on a lower part of the lake terrace,
next to a narrow channel, revealed a settlement that existed in Early
Mesolithic — Late Neolithic/Early Bronze Age (Balsas et al. 2018). It
represents a sandy type settlement without a clear-cut stratigraphic
distribution of archaeological finds. Yet, during the investigation the so-
called archaeological features were discovered, i.e. dark spots standing out
in the light brown sand, which can yield much more information in the
settlements of such type. Sections were made on all the features where
flint artefacts were found showing a preliminary chronology of those
objects. One of the feature, named object No. 11, was located at the depth
of ca. 0.30 m below ground surface and lasted till ca. 1.20 m. Its finds
included a single platform semi-conical core, lancet fragment, inserts,
pseudomicroburin, burin, scrapers, flakes and blade fragments. Alongside
archaeological finds, there were discovered at various depths large and
small pieces of charcoal, fractured bone fragments, with cutting marks,
attributable to ruminants. For the purpose of an in-depth study of the
microlithisation process in the territory of Lithuania and its chronological
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aspects in particular, these organic finds were delivered for radiocarbon
dating to the Mass Spectrometry Laboratory of the Centre for Physical
Sciences and Technology in Vilnius. Unfortunately, when preparing bones
for the dating it appeared that the extant quantity of collagen was
insufficient, thus radiocarbon dating proved successful only on charcoals.
Three different charcoal samples found in object No. 11 yielded three
AMS absolute dates which perfectly correlated. The dates were calibrated
by using OxCal v4.3.2 (Bronk Ramsey 2009) and the IntCall3
atmospheric curve (Reimer et al. 2013).

Experimental archaeology method was also used in the work. For the
purpose of this work, experiments were performed on geometrically shaped
microliths and composite tools. Based on archaeological data, a number of
series of different type lancets, trapezes and transverse points was
manufactured. They were hafted in experimental composite hunting tools that
were used for experimental work. The entire process of the artefact
manufacturing, from raw material and a blank to a finished item, was recorded
with a camera and is included as pictorial material in this work. Several tests
of the same type were done for each experimental work, with each time
interval of work individually recorded. In this fashion, use-wear traces of
varying intensity were formed on experimental artefacts.

For the purpose of the research of geometrically shaped microliths and
analysis of the microlithisation process in the eastern Baltic region
typological-technological method was applied. The artefacts in question
were primarily typologised on the basis of their shapes, and the type and
position of retouch. Geometric microliths were technologically examined
from a blade removal from a core to the finished shape of an artefact. To
describe this method a term chaine opératoire is currently used in Europe
(David 2017; Bergsvik, David 2015). The same typological-technological
method was used for the purpose of determination of the chronology of
the majority of the artefacts dealt with in this thesis. Radiocarbon data are
available for only a tiny fraction of the investigated sites, and
archaeological material in them often reflects long chronological periods.
It is for this reason that the chronology of Mesolithic sites not only from
the eastern Baltic but also from other regions of northern Europe, for
which radiocarbon dating and related archaeological materials is
available, were used for a more precise identification of the chronology of
geometrically shaped microliths.
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The structure of the dissertation

The dissertation consists of the main body section composed of 11
chapters, which contain both the latest theoretical models of the
Mesolithic in the eastern Baltic region and practical analysis including
use-wear and experimental analyses of geometrically shaped microliths.
The thesis also includes an introduction, conclusions and a list of
references. The appendices contain 92 illustrations and 7 tables. Chapter
1 is dedicated to the discussion of problematic terminology issues related
to the subject matter of the dissertation, which are subject to
misinterpretation in the field of the eastern Baltic Stone Age archaeology.
The conception of geometrically shaped microliths and composite tools is
highlighted, with the description of its perception and usage in this
research. Chapter 2 provides an overview of the research methodology
as applied in the thesis. The research of geometrically shaped microliths
was conducted with the use of several different methods. Firstly, they were
analysed giving a consideration of their technological and typological
features that made it possible to classify them into discrete groups and
delineate the whole process of their manufacture. The data of AMS **C
enabled a broader look into the development of geometric microliths and
related techniques in the eastern Baltic region. One of the key aspects of
AMS data involved the discussion of the development of the Kunda
culture in the Middle Mesolithic in the territory of Lithuania which is
treated in the light of the blade production by pressure technique and the
dating of bone tools. The efficacy of microliths in the hunter-gatherer
subsistence economy was tested by the performance of experimental and
use-wear investigations.

The subsistence economy of Mesolithic communities and the
techniques utilised were strongly influenced by the shifts in the natural
environment, including water level changes in the Baltic Sea  during the
Early Holocene (Stancikaité 2004; Kabailiené 2006; Zulkus, Girininkas
2014). It is therefore that Chapter 4 is dedicated to the discussion of the
natural environment, fauna and the transition stages of the Baltic Sea from
the end of the Last Glacial to the Atlantic chronozone. Chronologically it
covers approximately the period 9700 to 4200 cal BC.

Chapter 5 contains a list of Mesolithic settlements and burial sites used
in the thesis including their brief description and the progress of
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archaeological investigations, the profiles of discovered archaeological
materials, their dating, and inclusion of selected items in the research. The
sites included in the research are situated in the territory of Lithuania and
Latvia. The use-wear analysis embraces an inventory of geometrically
shaped microliths, composed of 388 artefacts, originating from 29 sites of
the Mesolithic period. These artefacts are also used for technological and
typological analysis and they are further supplemented with a comparative
archaeological material from other Mesolithic settlements in Lithuania,
Latvia, Estonia, Kaliningrad region, northwest Belarus and northwest
Russia. They are also collated with the archaeological data from southern
Scandinavia and northern Germany. The discussion of the core techniques
and blade pressure techniques blade relies on the main types of cores
discovered in Lithuania and Latvia. Use was made of 25 cores and 12
archaeological sites. They allowed to present the development of the blade
pressure techniques in the eastern Baltic region and to collate them with
the recent AMS C dating and technological data from the Stanovoye 4,
Pulli, Sujala, Zvejnieki Il settlements. The work also provides an analysis
of the technology of slotted bone points. For that purpose, six artefacts of
such type, with embedded blade inserts in their slots, were selected.
Technological analysis of a spearhead bone section as well as use-wear
analysis of embedded inserts was performed.

Chapter 6 is dedicated to technological and typological analysis of
geometrically shaped microliths found in the eastern Baltic region. The
bulk of the artefacts included in the research were comprised of embedded
inserts. They were commonly produced from elongated and narrow blades
of varying length, sometimes up to 7-8 cm and longer. Such blade
techniques were made possible by the blade pressure technique. The blade
parts redundant in the insert manufacture were typically truncated by a
simple breaking method, though inserts were also shaped using the
microburin technique for blade splitting. The insert edges were retouched
by perpendicular or semi-perpendicular retouch type. It represents the
prevalent technique of forming these artefacts in the Mesolithic period.
There are, however, alternative cases of a flat or semi-flat retouch. The
predominant retouch technique involves a retouching implement being
pressed from the ventral surface onto the dorsal surface of a tool, opposite
cases are detected however, when retouch is performed by the pressure
from the dorsal onto ventral edge in order to form an artefact. The work
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identifies types of inserts of rectangular, scalene triangle, isosceles
triangle, elongated triangle, trapeze and segment shapes. Further, the main
types of lancets are identified. The largest group comprises lancets with
one edge retouched partially and the microburin spall either removed by
retouching or not. Another group of lancets features the same type of
retouch at the edge; their base is, however, retouched perpendicularly. The
next group includes lancets with one of the edges completely retouched
perpendicularly. The last identified type includes lancets with bifacial
retouch. The work further identifies trapezes the retouched edges of which
are approximately parallel, while working blades are longer than the
proximal side of the artefact. Other groups are attributable to the broad,
sharp, and tall trapezes and trapezes made of flakes. Rhombic microliths
have also been discovered in Lithuania technological features of which are
identical to the microliths of the Villingebak phase type of the
Kongemose culture in southern Scandinavia (Serensen 2017; Astrup
2018). They were found at the Daktariské 5, Dreniai, Kretuonas 1C,
Pakretuon¢ 4, Gribasa 4, Katra 1, Maksimonys 4 and Paduobé-Saltalitiné
settlements and at Spiginas grave No. 1. The discussed types of composite
tools are characterised by the use of long tubular bones of animals while
the inserts are either retouched or not. The manufacture techniques of
slotted bone points have not yet been clarified in Lithuania, but, based on
the analogues from the Zvejnieki Il and Pulli settlements, the Z
manufacturing techniques can be potentially applied to the bone artefacts
of the Mesolithic discovered in Lithuania (David 2004; 2005).

Chapter 7 is dedicated to the discussion of the development of
microlithic technology in the eastern Baltic region and the presentation of
an enhanced conception. An analysis of archaeological material from
Europe and North Europe shows a certain technological and chronological
sequence of flint artefacts, it is therefore necessary to search for the origins
of Mesolithic geometric microliths going back much earlier than the Final
Palaeolithic period. Microburins and artefacts, manufactured using the
microburin technique, are found in the Hamburgian and Ahrensburgian
cultures, embedded inserts are common in the Federmesser culture, and
the zonhoven microliths suggestive of the rhombus shape in the
Ahrensburgian culture. All those techniques are visibly extending into the
Mesolithic period in the eastern Baltic. Currently, there is a lack of data
on the use of microlithic technology in the hunting inventory of the
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Swiderian culture that inhabited the region at the end of Late Palaeolithic
— Early Mesolithic. The development of the microlithisation process was
directly influenced by the core and blade manufacturing techniques. The
changes in this area become visible at the midway point of the Preboreal
with the early stage of Pulli of the Kunda culture being present in the
eastern Baltic. Truncated blades made by pressure technique and
geometrically shaped microliths were already in use there while the cores
are of a single platform. The recent AMS C investigations of
archaeological material show that in the Early Mesolithic Butovo culture
of the northwest Russia the pressure blade technique from single-platform
cores emerged in the early 9th millennium cal BC (Hartz et al. 2010). In
terms of technology, this culture is almost identical to the Kunda culture
in its early Pulli stage in the eastern Baltic region, where settlements
ascribed to the period are particularly numerous (Ostrauskas 2000).
Technological research shows that single-platform conical cores with
faceted and unfaceted platforms were typical for the Early Mesolithic in
the eastern Baltic region. The best examples were detected in Lithuania —
in the settlements of Katra 1, Kabeliai 2 and Paduobé-Saltaliting, and at
the Tauragé archaeological site, as well as in Latvia — at Jersika hill-fort,
and the Zvejnieki Il, Priednieki, Celmi and Vendzava settlements
(Damlien et al. 2018). The handle core technique makes appearance in the
second half of the Mesolithic in the eastern Baltic region. The handle core
technique is best represented by the specimens found at the settlements of
Janapolé 2, Katra 1, Maksimonys 4, Dusia, Gribasa 4, Kabeliai 2, Kabeliai
23, Margiai 1 and Zingiai.

The new AMS *C dating of charcoal samples from the Zingiai Stone
Age settlement in eastern Lithuania makes it possible to supplement the
chronology of available microlithic artefacts and the pressure blade
technique. Three dates were obtained based on the data from object No.
11 found at the settlement which show the period 8353 — 8230 cal BC
(FTMC-47-4), 8321 — 8223 cal BC (FTMC-47-7) and 8475 — 8281 cal BC
(FTMC-47-8). These dates support the assumption that the pressure blade
technique from single-platform semi-conical cores were already used in
Lithuania at that time during the beginning of the Mesolithic and that
lancets had been substituted for the Pulli type tanged points. The
Mesolithic chronology is further complemented by the dating of stray
bone artefacts, the majority of which are typical for the Boreal period
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(lvanovaité et al. 2018; Butrimas 2019). Based on technological,
typological and the recent AMS *C dating, the thesis complements the
chronology and cultural periodization of the Mesolithic in Lithuania.
There is evidence to the continuing presence of the technologies of the
Swiderian culture and the early Pulli stage of the Kunda culture in the
Preboreal period, including the use of tanged points; however, the hunting
inventory of Pulli already includes geometrically shaped microliths. The
Kunda culture, characterised by osseous artefacts dated to the 8th
millennium cal BC, must be distinguished in Lithuania in the Boreal. In
the Atlantic period, the Nemunas (Neman) culture, which specifically
features trapezes, rhombus-shaped points and handle cores, is present in
the territories of Lithuania and southern Latvia.

The final chapters of the dissertation are dedicated to experimental and
use-wear analysis of geometric microliths and to the efficacy of these
techniques in the subsistence economy of Mesolithic hunter-fisher-
gatherer communities. Nine composite arrows were made experimentally,
with lancets, trapezoid and rhomboid artefacts inserted on the arrowheads.
Shots made in the skinned scapula of a sheep demonstrated that lancets
and rhombus-shaped artefacts were especially effective in contact with the
soft tissues, while trapezes caused much more damage to the bone tissues.
The comparison of the use-wear investigations of experimental and
archaeological artefacts has shown that the majority of microliths was
used for hunting. Micro and macro traces were detected on their surfaces
featuring polishing, fine lines as well as cutting traces and contact with
former hafts. The accomplished technological, use-wear and experimental
investigations show that geometrically shaped microliths, including
slotted bone points, were indispensible for the hunting of forest animals,
and possibly aquatic animals, in the Mesolithic period in the eastern Baltic
region. Their effectiveness was furthermore enhanced by their
manufacturing technique which was fast and not time-consuming. On the
other hand, their manufacture required raw flint of good quality.
Composite tools that enhanced the efficacy of the microlithic artefacts in
the subsistence economy of hunter-fisher-gatherer communities represent
one of the most successful inventions in the Mesolithic microlithic
technology.
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Conclusions

The new score and blade shaping techniques gave an impetus to the
microlithisation process in the Mesolithic period. The pressure
technique of blade making from single-platform conical cores makes
appearance in the early Pulli stage of the Kunda culture during the
Early Mesolithic. In Lithuania and in the eastern Baltic region as a
whole, this technique was contemporaneous with the Butovo and
Resseta cultural complexes in the northwest Russia, where identical
technique was developing, dating back to the early 9th millennium
cal BC. The first forms of geometrically shaped microliths
characteristic of the Mesolithic emerge synchronically with the
pressure blade technique. During the second half of the Mesolithic
the microburin technique is dominant in geometrics manufacturing,
and handle core technique, in conjunction with the pressure
technique, enhances the blades obtained from them. The onset of the
manufacture of trapezoid and rhomboid microliths is almost
concurrent with the appearance of the above-mentioned cores. The
breakthrough in the techniques of blade formation from different
types of scores that took place in the Mesolithic provided an impetus
for the emergence of new shapes and types of geometric microliths.
The majority of microliths in the eastern Baltic region was produced
from narrow and long blades only and, to a lesser degree, from flakes.
Blades were split by a simple method and by the microburin
technique, while a perpendicular retouch was normally used for
additional processing. These methods were used for the manufacture
of inserts, trapezes, lancets and rhombus-shaped microliths.
Geometric microliths are often found in fragmented condition in the
Mesolithic settlements, which makes their typological classification
more complicated. The thesis relied only on the intact forms of
artefacts. The types of embedded inserts prevalent in this region
represent rectangular type inserts with a retouched edge and a single
or both ends. Next groups are comprised of the inserts of scalene
triangle shape, equilateral triangle shape, elongated triangle shape,
trapezoid and segmental shape. The types of lancets are distinguished
by their technological features. It is possible to identify lancets with
one edge retouched partially, lancets with one of the edges
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completely retouched, lancets with bifacial retouch and lancets with
aretouched base. Trapezes have been also grouped according to their
technological patterns. This work identifies trapezes featuring
working blades that are longer than their base, broad trapezes,
triangular trapezes, tall trapezes and trapezes made of flakes. At
present, only one type of rhombus-shaped microliths is known — a
classical artefact of a rhomboid shape. The criterion for compliance
is that the longest diagonal of a rhombus must be equivalent to or at
least one and a half times longer than the shorter diagonal.

The origins of the microlithisation process in the Mesolithic period in
the eastern Baltic go back to the end of the Upper Palaeolithic. The
microburin blade fragmentation technique is detected already on
shouldered points that were characteristic of the Hamburgian culture,
while zonhoven type microliths were used in the hunting inventory of
the Ahrensburgian. In the Early Mesolithic, with the above-mentioned
blade shaping techniques established, the microlithisation process is
continued in the early Pulli stage of the Kunda culture. During the
Middle Mesolithic period, this technique was developed in the Kunda
culture based on the new radiocarbon dating of stray osseous tools in
Lithuania and charcoal samples found at the Zingiai settlement. The
flint inventory, combined with radiocarbon dating, shows that
lanceolate projectile points and embedded inserts with retouched edges
were already used in the period of ca. 8 300 — 8 200 cal BC, with the
pressure blade technique from single-platform conical cores remaining
in use. The existence of this culture in the territory of Lithuania is
further supported by the finds of harpoons of the so-called Kunda type,
the best part of which has not yet been investigated, but radiocarbon
research of the two of them, discovered at KamsSai and Pabirzulis,
points to the Boreal period and coincides with the dating of the
specimens found at the settlements of Zvejnieki Il (Latvia) and Kunda
(Estonia). With a good quality raw flint being available in the territory
of Lithuania, the types of the Kunda culture microliths show a higher
degree of variability and technological advancement in comparison to
the microlithic hunting tools of the Middle Mesolithic found in Latvia
and Estonia. The Late Mesolithic is linked to the Nemunas (Neman)
culture technology, which has analogies in geometric shaped
microliths as in the toolkit of Janislavice culture. During that period,
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techniques of handle core, trapezoid and rhomboid points fully gain
ground. The microlithisation process and the technologies developed
within its framework in the eastern Baltic region were both of local
provenance and the result of expertise acquired through community
contacts. This is demonstrated by the investigations conducted at the
settlements of Kabeliai 2, Kunda Lammasmaégi, Pulli, Stanovoe 4,
Sujala, and Zvejnieki I1.

Lancets, rhombus-shaped microliths and trapezes were produced
experimentally. This method helped identify significant aspects of the
manufacture of such artefacts, which as yet have not been highlighted
in historiography. Regular blades, best up to 4 mm in thickness, are
required for the production of lancets and rhombus-shaped artefacts.
Thickness is essential in the microburin technique of blade production.
Thick blades are harder to split using this technique. A blade broken
across a retouched concave must be turned, only then classic
microburins found in archaeological monuments and a microburin
facet on a lancet will be formed. The microburin technique on the distal
ends of a blade was formed from a practical point, it cannot be
therefore judged as a chronological marker. In Lithuania, this is
supported by the archaeological blade fragmentation data obtained
from the Katra 1, Katra 2, Pypliai 1 and Varéné 2 settlements.

The experimental investigation involved bow shooting with
geometric microliths installed in the arrows targeted at the sheep
scapula. Nine points in total, including three lancets, three trapezes
and there rhomboid microliths, were used in the tests. The shots
demonstrated that all the points, after hitting on the soft issues,
pierced them through. One lancet and a diamond-shaped point, when
hitting on a bone tissue, crumbled and were lost. The trapezoid points
withstood an obstacle of the bone tissue much better. When hitting
the target, their bases broke but the points themselves remained
firmly stuck in the bone. This shows the hardness and a better
reliability in hunting of such type of arrowhead.

The use-wear analysis of the experimental artefacts has demonstrated
that the majority of artefacts that came into contact with soft issues
had on their surface signs of use-wear micro-retouch with clearly
visible polished cleavages. There were also slight linear micro traces
found on some items. There were large macro cleavages on the upper
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parts and visible linear traces found on the points that struck hard
surfaces. The comparison of these findings with the use-wear
analysis of archaeological materials reveals the presence of similar
traces on most inserts, lancets, trapezoid and rhomboid artefacts.
They feature the same type of use-wear micro-retouch with lesser or
stronger cleavages as well as the presence of isolated linear traces.
Marks of hafting were detected on a few trapezes. Part of
archaeological specimens evidenced to a prolonged working time;
consequently, the traces that were shaped on their surface were much
more visible than those on the experimental artefacts. These
investigations suggest that not a single artefact included in the
analysis had any other function than that of hunting.

The availability of experimental data has enabled a better
understanding of the efficacy of geometric microliths in their intended
usage. As demonstrated by the shots performed, most of the points
penetrated the target, however, when hitting on hard tissues some
points remained stuck in. This would indicate that the points that
pierced through can cause a much greater injury to a target, when
hitting a certain part of the body, and bring about severe consequences
with the damage to internal organs. The points stuck and left in the
bone can cause pain shock and an open wound can lead to death of an
animal. Experimental investigations have shown that it takes up to 8
minutes to make such points given the availability of relevant skills and
required materials, however, to this must be added the time of hafting
and the start-up of the use of a tool. The so-called composite arrows
are particularly suitable to speed up this process since their points can
be replaced much faster compared to the hafting of a new point into the
arrow shaft. The production of geometrically shaped microliths
required a good quality raw flint; it is therefore that this technique
appears to be much less advanced technologically in the regions to the
north of Lithuania. The microlithisation process had an impact not only
on flint techniques, this process is also characterised by the onset of the
manufacture of a new type of composite bone and antler tools. In the
eastern Baltic they mostly included slotted bone points. Their
effectiveness and purpose remain to be investigated, but earlier
research shows that this type of implements might have been used in
hunting of both aquatic and terrestrial species.
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Ivadas

Vienas 1§ archeologijos mokslo siekiy yra suprasti ir perteikti
priesistorés bendruomeniy gyvenimo biido ypatumus, jy adaptacijas,
poky¢ius visuomengje ir vyravusioje ekonomikoje bei technologijose.
Siaurés Europoje, o kartu ir Ryty Baltijos regione, jau keleta mety kaip
akmens amziaus tyrimy tendencijos daugiausiai yra nukreiptos biitent |
prieSistoriniy bendruomeniy iikio ir pragyvenimo ekonomikos tyrimus bei
naudotas technologijas (Eriksson, Lidén 2013; Glykou 2013; Girininkas,
Daugnora 2015; Meadows et al. 2016; Ldugas 2017; Pili¢iauskas et al.
2017). Rytiniame Baltijos regione mezolito laikotarpiu pastebimi aiskis
titnago, kaulo ir rago dirbiniy technologiniai pokyciai. Ko gero
svarbiausias ir didziausias pokytis Sio laikotarpio titnago pramonéje
archeology yra vadinamas mikrolitizacija. Tai smulkiy sudedamyjy
medzioklés jrankiy technologija, kuriy naudojima galima atsekti vélyvojo
paleolito pabaigoje, taciau jy klestéjimo laikas siejamas su mezolitu.
Netolimoje praeityje vykusioje mokslinéje diskusijoje buvo pateiktas
galimas mikrolitizacijos proceso pradzios ir raidos modelis Ryty Baltijos
regione, kuris buvo siejamas su jvairiais Sios technologijos ne$¢jais
(Ostrauskas 1999). Kitas svarbus, taciau menkai nagrinétas klausimas —
kaip §i technologija vystési ir kokig jtaka ji turéjo mezolito bendruomeniy
pragyvenimo ekonomikos modeliui? Sie vieni problemiskiausiy mezolito
tyrimy klausimy, vis dar lieka neatsakyti ir laukia sprendimo budy.

Tyrimo naujumas

Mikrolity atsiradimo Ryty Baltijos regione laikas ir $ios technologijos
neséjy klausimas archeology buvo paliestas dar XX a. pradzioje, pradéjus
nagrinéti mezolito kultiring situacija Lietuvoje. Pragjus keletui
desimtmeciy ir pasirodZius naujesnei archeologinei medziagai, Sis
klausimas buvo nagrinéjamas i§ naujo (Jablonskyté-Rimantiené 1966;
Rimantien¢ 1996). Tam ypa¢ didele jtaka turéjo tyrinéjimai Piety
Lietuvoje, kur smelinio tipo gyvenvietése rasta unikaliy ir jvairiy
geometriniy mikrolity tipy, leidzianc¢iy kalbéti apie akmens amziaus
technologing ir kultiiring kaitg (Ostrauskas 2002; Girininkas 2009; 2011).
Siuo metu mikrolitizacijos klausimas Ryty Baltijos regione yra
nenagrinéjamas dél didelio stygiaus absoliutiniy daty susiety su
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archeologine medziaga. Kita vertus, negalima nuvertinti atlikty
technologiniy archeologinés medziagos tyrimy, kurie svariai papildo
mikrolitizacijos proceso plétra ir raida. Siuo metu turimi naujausi
technologiniai mikrolity duomenys i§ viso Siaurés Europos regiono
suteikia daug svarbiy duomeny apie zmoniy ir technologijy migracijas.
Taip pat praeityje nagrinétas mikrolitizacijos procesas Lietuvos
teritorijoje mazai buvo lyginamas su tuo paciu metu mezolite pradétomis
vystyti kaulo ir rago jrankiy technologijomis. Sie i§vardinti aspektai
suteikia darbui aktualumo sprendziant Sios specifinés technologijos kilme
ir raidg Lietuvoje bei aplinkinése Salyse.

Trasologinis tyrimo metodas Lietuvos archeologijoje sporadiskai
pradétas taikyti tik pacioje XX a. pabaigoje. Per §j laikg buvo nagrinéjami
jvairtis titnaginiy dirbiniy tipai, keletas kaulo ir rago dirbiniy, kurie rasti
jvairiose Lietuvos teritorijoje tyrinétose akmens amziaus gyvenvietése
(Girininkas 1997; Ostrauskas 2005), taciau detalios studijos, nukreiptos
bitent j mikrolitiniy dirbiniy grupe, Lietuvoje ir kitose Ryty Baltijos
Salyse niekada nebuvo. Sis darbas Lietuvoje ir kitose Ryty Baltijos alyse
taip pat aktualus tuo, kad Cia trasologiniu metodu nagrin¢jama viena
svarbiausiy mezolito titnago apdirbimo technologijy — geometriniy formy
mikrolitai. Darbe trasologinio metodo pagalba labiausiai buvo kreipiamas
démesys | mikro- ir makropédsaky formavimosi ypatumus ant
geometriniy mikrolity pavir§iy, kurie atsiranda atlikus tam tikrus
funkcinius veiksmus su §iais dirbiniais.

Kaip dar vieng $io darbo naujumg galima paminéti technologinius
mikrolitiniy dirbiniy, taip pat jy paruo$imo nuo skaldytinio iki galutinés
jrankio formos, aspektus. Siaurés Europoje jau kurj laika vykdomi tyrimai
susij¢ su skel¢iy nuspaudimo technikos nuo vienagaliy kiiginiy
skaldytiniy atsiradimu, taip pat skaldytiniy su rankenéle technologijos
naudojimu, taciau dalis Ryty Baltijos regione aptinkamos identiskos
archeologinés medziagos néra jtraukiama j $iy tyrimy rémus (Ballin 2016;
Damlien et al. 2018; Sgrensen M. 2018; Serensen M. et al. 2013;
Soderlind 2018). Siame darbe pastaroji Lietuvoje ir Latvijoje surasta
archeologiné medZiaga yra sugretinama su naujausiais Siaurés Europos
mezolito tyrinétojy atliktais darbais bei jstatoma ] nauja bendra
technologinj konteksta. Tai jgalina kalbéti ne tik apie bendra mezolite
Siaurés Europoje vykusia technologing raida, tadiau taip pat papildyti iki
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Siol Lietuvos archeologijoje buvusius neaiSkius mezolito chronologinius
klausimus.

Disertacijoje nagrin¢jamy problemy naujumas taip pat susijes su
naujomis AMS absoliutinémis datomis, kurios gautos i§ 2018 m. vykdyty
tyrimy Zingiy senovés gyvenvietéje. Iki $iol Lietuvos archeologingje
medziagoje mezolito gyvenvietése atlikty tyrimy pagrindu gautos ir
publikuotos radiokarboninés datos buvo tik i$ Kabeliy 2-osios gyvenvietés
(Ostrauskas 1999; 2002). Svarbu paminéti ir pastaruoju metu Ryty
Baltijos regione vykstancius pavieniy kaulo ir rago dirbiniy datavimus,
kurie yra itin svarbiis pildant mezolito chronologija ir susiejant jg su
konkrec¢ia technologija (Ivanovaité et al. 2018; Butrimas 2019; Philipssen
et al. 2019), taip pat minétini ir mezolitui priskiriamy palaidojimy atlikti
datavimai (Butrimas 2012; 2016). Taciau i$ tyrinéty gyvenvieciy, t. y. su
stratigrafiniu kontekstu susietos archeologinés medziagos absoliutaus
amziaus, Lietuvoje S§iuo metu esamas didelis triikumas.

Tyrimo objektas

Sio darbo objektas yra Ryty Baltijos regione aptinkamy mezolitu
datuojamy geometriniy titnaginiy mikrolity tipai ir su jy panaudojimu
susijusi technologija. Siame regione aptinkama gausi mikrolitiniy dirbiniy
bazé, kurig sudaro jvairis jy tipai. Visy pirma darbe aptariami jstatomieji
aSmenéliai, lancetai, trapecijos ir rombo pavidalo mikrolitai. I$skiriamos
ju gamybos technologijos ir pagal jas jie sugrupuojami j atskirus tipus. |
Sios technologijos kilme bei raida nejmanoma pazvelgti be platesnés
mezolito titnago apdirbimo technologijos suvokimo, todél paraleliai
konkreciy mikrolity analizei yra tiriama skel¢iy nuspaudimo technologija
nuo vienagaliy kiiginiy skaldytiniy ir vienagaliy skaldytiniy su ranken¢le.
Darbe taip pat akcentuojamas §iy skaldytiniy Ryty Baltijos regione
pasirodymo laikas ir svarba mikrolitinei technologijai. | technologinj
tyrimg taip pat zvelgiama per sudedamyjy jrankiy panaudojima.
Analizuojami ietigaliai su Sonuose jstatytais aSmenéliais ir vadinami
Kundos tipo zeberklai. Jy technologiniai ir naujausi AMS
radiokarboniniai tyrimai suteiké duomeny ne tik apie mikrolitinés
technologijos testinuma, bet taip pat papildé viduriniojo mezolito Kundos
kultiiros raida.
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Tikslas ir uZdaviniai

Pagrindinis $io darbo tikslas yra i§ aptariamo regionio pateikti
mikrolitiniy dirbiniy jvairove ir nustatyti jy tipus, mikrolitizacijos proceso
technologine eigg bei $iy dirbiniy eksperimentinius-trasologinius tyrimus,
kurie leisty nustatyti ant geometriniy mikrolity darbiniy daliy
susiformuojanciy trasologiniy pédsaky ypatumus ir $iy dirbiniy
efektyvuma medziokléje. Tokiu budu biity nagrinéjama mikrolitizacijos
proceso raida bei mikrolitiniy dirbiniy panaudojimo subtilybés, ir mikro-
bei makropédsaky formavimasis ant jy pavirsiaus.

Tikslui pasiekti buvo panaudoti Sie uzdaviniai:

e Nustatyti Siame regione mezolito laikotarpiu naudoty geometriniy
mikrolity tipus.

e Nustatyti Ryty Baltijos regione mezolite naudoty geometriniy
mikrolity gamybos technologijas.

e Remiantis mikrolity technologija ir tipais bei naujais AMS
radiokarboninio datavimo duomenimis, nustatyti mikrolitizacijos
proceso pradzig bei raidg Ryty Baltijos regione.

e Remiantis tirta archeologine medziaga ir prieSistorés
technologijomis, eksperimentiniu budu atkurti geometriniy
mikrolity dirbinius ir paruosti juos moksliniams bandymams.

o Atlikti mokslinius bandymus su eksperimentine medziaga.

e  Trasologiniu metodu nustatyti pokycius eksperimentiniy dirbiniy
darbinése dalyse.

e Remiantis atlikty technologiniy, eksperimentiniy ir trasologiniy
tyrimy pagrindu, jvertinti geometriniy mikrolity ir sudedamyjy
jrankiy technologijos efektyvuma mezolito bendruomeniy
pragyvenimo ekonomikos modelyje.

Ginamieji teiginiai
1. Mikrolitizacijos proceso technologijos iStakos rytiniame Baltijos

juros regione siekia vélyvajj paleolito laikotarpj. Lietuvos teritorijoje
mikrolitinés ir mikroréztukinés technikos naudojimas pastebimas jau
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Hamburgo, Federmeserio ir Arensburgo kultiiroms budingiems titnago
dirbiniams.

2. Skel¢iy nuspaudimo technologijos iStakos nuo vienagaliy kiiginiy
skaldytiniy su facetuotomis aikStelémis Lietuvos teritorijoje siekia IX
tikst. pr. Kr. pradzia. Sis procesas buvo pradétas naudoti Kundos kultiiros
ankstyvajame Pulli etape ir yra vienalaikis su Butovo ir Resetos kultiiry
paminklais Siaurés Vakary Rusijoje.

3. Vidurinysis mezolito etapas Lietuvos archeologijoje turi biti
sigjamas su Kundos kultiiros technologija, kurios ,,vakarietiskos*
analogijos aptinkamos ankstyvojo mezolito Maglemozés kultiiroje. Si
prielaida keliama remiantis geometriniy mikrolity technologiniais ir AMS
datavimo  tyrimais, bei sudedamyjy jrankiy radiokarboniniais
duomenimis.

4. Lancety chronologinis skirstymas, remiantis jy smaigalio padétimi,
yra nepatikimas. Mikroréztuky pavyzdziai i§ Katros 1-0Si0s ir
Maksimoniy 4-osios gyvenvieciy rodo, kad i§ vienos skeltés tuo paciu
metu buvo pagaminami du lancetai, esantys vieno laikotarpio. Lanceto
smaigalio padétis buvo parenkama tame skeltés gale, kuris buvo tam
palankesnis praktiniu atzvilgiu.

5. Mezolito mikrolitinés titnago technologijos naudojimas Ryty
Baltijos regione technologiniu poZziliriu buvo tampriai susietas su
vakariniais Baltijos juros regiono krasStais. Vélyvojo mezolito
archeologinéje medziagoje pastebimas intensyvus skaldytiniy su
rankenéle, rombo ir trapecijos pavidalo mikrolity naudojimas, kuriy
formos biudingos Piety Skandinavijos Kongemozes ir Ertebiolés
kultiiroms.

6. letigaliuose su Sonuose jstatytais aSmenéliais, mikrolitai buvo
pritaikomi prie suformuoto griovelio. Tam jie apdirbti tik skeltés lauzymo
biidu (metodas biidingesnis Latvijoje) arba naudotas jy Sony bei abiejy
galy retusavimas. Pastebima, kad norint sustiprinti jy as$menis, dalinai
buvo paretusuojamos jy darbinés dalys, kurios gaudavo didziausig kriivj
kontakto metu. Tokie mikrolitai dazniausiai buvo statomi j ar¢iau ietigalio
smaigalio esancig dalj.

7. Remiantis analogijomis ir vietiniais pavyzdziais, Lietuvoje aptikty
mezolito Kauliniy sudedamyjy medzioklés jrankiy technologija turéty biti
siejama su vadinamuoju Z metodu, o patys ietigaliai su jstatomaisiais
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aSmen¢liais Sonuose buvo pritaikyti ne tik sausumos, bet ir vandens
gyviiny medzioklei.

8. Eksperimentiniai tyrimai rodo, kad ryskds trasologiniai pédsakai ant
mikrolitiniy medzioklés jrankiy formuojasi tik susiklos¢ius palankioms
salygoms (pvz. antgalio atsimuSimas ]} kietuosius gyviino audinius).
PrieSingu atveju ryskis pédsakai gali susiformuoti tik po ilgesnio ir
pakartotinio dirbinio panaudojimo.

9. Atliekant ta pacig funkcijg su skirtingo tipo geometriniais mikrolitais
formuojasi tokie pat utilizaciniai mikro- ir makropédsakai. Dirbinio tipas
neturi Zymios jtakos mikroskopiniy pédsaky formavimuisi.

Chronologiniai ir geografiniai rémai

Tyrimo pagrindag trasologiniam metodui sudaro archeologiné medziaga
i§ Lietuvoje ir Latvijoje tyrinéty akmens amziaus gyvenvieCiy ir
palaidojimy. Archeologiné medziaga i§ Estijos, Suomijos, Siaurés Vakary
Baltarusijos ir Kaliningrado srities, taip pat Piety Skandinavijos ir Siaurés
Vokietijos buvo panaudota, kaip palyginamoji kalbant apie artimiausias
technologines mezolito analogijas ir kulttras.

Darbas apima mezolito laikotarpj, kuris Ryty Baltijos regione Siuo
metu jstatomas j apie 9500/9300 — 5300 m. pr. Kr. rémus (Girininkas
2009). Ryty Baltijos regiono akmens amziaus medziagoje matyti, kad
peréjimas i§ mezolito ] neolitg iSkart radikaliai nejtakojo pokycCiy
titnaginiy dirbiniy technologijoje, todél kai kurie disertacijoje tiriami
mikrolitai, nezinant tikslaus jy datavimo, gali bti siejami ir su neolito
pradzios epocha. Taciau sisteminant tiriama medziaga buvo kreipiamas
démesys j kartu rastg kity dirbiniy kompleksg ir patj jy radimo konteksta.
Tokiu budu buvo sumazinama galimybé j §] darbg jtraukti vélesnio
laikotarpio archeologinius duomenis.

Ryty Baltijos regione mezolitas smulkiau skirstomas j ankstyva, vidurinj
ir vélyvg. Taciau Siuo metu esamas periodizacinis modelis kelia daug
klausimy dél atskiry mezolito periody iSskyrimo kriterijaus. I§ dalies galima
sutikti tik su ankstyvojo ir vélyvojo mezolito iSskyrimu, kuriuose yra aiskiai
matomi technologiniai ir tam tikri socialiniai—dvasiniai poky¢iai. Tyrinéty
gyvenvie€iy ir radiologiniy duomeny triikumas neleidZia detaliau kalbéti apie
vidurinio mezolito i§skyrimg. Néra aiskus Nemuno kulttiros pasirodymas ir
jai budingy mikrolity bei kity titnago dirbiniy naudojimo laikas Lietuvoje ir
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kaimyninése Salyse. Tai vercia kritiskai zvelgti | dabarting Lietuvos mezolito
periodizacija. Gamtiniu poziliriu mezolitas sutampa su poledyninio
laikotarpio — holoceno — pradzia. I$skirti smulkesni mezolito laikotarpiai i$
dalies sutampa su gamtinémis holoceno chronozonomis — preborealiu,
borealiu ir atlan¢iu (Stancikaité 2004; Balakauskas 2012). Gamtinés aplinkos
kaita tiesiogiai jtakojo ir to meto zmogaus gyvenseng, jo propaguotas
technologijas ir fikio modelj, todél darbe archeologiniai laikotarpiai yra
koreliuojami su gamtiniais.

Tyrimo metodai

Trasologinis tyrimo metodas $iuo metu pakankamai tiksliai gali
nustatyti prieSistoriniy dirbiniy funkcija ir pakoreguoti vadinama
tipologine jy paskirti. Metodo pagrindg sudaro mikroskopiné jranga,
kurios pagalba galima pamatyti ant titnago dirbiniy pavirSiy esancius
mikro- ir makropédsakus. Siame darbe naudotasi Klaipédos universiteto
Eksperimentinés archeologijos ir trasologijos laboratorijoje esanciu
OLYMPUS SZX16 stereoskopiniu mikroskopu, prie kurio prijungta
fotokamera OLYMPUS DP72. Su S$ia kamera mikroskopu surasti
utilizaciniai pédsakai ant archeologiniy dirbiniy yra nufotografuojami ir
pateikiami 1iliustracijy pavidale. Jy apdorojimui naudota Image-pro
express 6.3 versijos programingé jranga. Pats mikroskopas geba padidinti
objekto vaizdag nuo 7 iki 690 karty, taciau tyrime dazniausiai naudotasi
nuo 12.5 iki 230 karty didinimu, kuris geriausiai sugebéjo perteikti pro
mikroskopo binokuliarus matomg vaizda. Tiriamo objekto ap$vietimui
naudotas KL 2500 LCD aparatas, kuris Sviesos S$altinj mikroskopui
suteikia per dvi elastingas antenas ir jgalino apSvietimo Saltinj nukreipti
tiriamg objekta i§ jvairiy rakursy. Mikroskopu tyrinéjant geometrinius
mikrolitus geriausiai pavyko aptikti ir iSryskinti ant dirbiniy kraStiniy
esanCius mikro- ir makropédsakus. Prie§ trasologinius tyrimus
eksperimentiniu bidu pagaminti ir archeologiniai geometriniai mikrolitai
buvo 4-6 min. mirkomi j CsHeO tirpala (acetono cheminé formul¢), kuris
nuo dirbinio pavirSiaus nuima neSvarumus, likusius riebalus nuo pirsty ir
kitas medziagas, nesusijusias su jrankio funkcine paskirtimi. Trasologiné
geometriniy mikrolity analizé atlikta remiantis §io darbo autoriaus
jgytomis ziniomis mokslinése stazuotése bei uZzsienio tyréjy darbuose
naudojama metodika, kuri pritaikyta ir geometriniy mikrolity tyrimy
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srityje (Cristiani et al. 2014; Macdonald 2013; Osipowicz 2010; 2015;
Pyzewicz 2012; 2013; Rots 2010; van Gijn 1989; I'npst 1997).

Disertacijoje taip pat naudotas AMS 'C datavimo metodas. Jis
pritaikytas datuojant kaulo ir anglies méginius i§ 2018 m. vykdyty
detaliyjy archeologiniy tyrimy Zingiy senovés gyvenvietéje, esancioje
rininio Asvejos ezero kairiajame krante (Vilniaus r. sav.). Pati gyvenvieté
surasta 2017 m. vykdytais Zvalgomaisiais tyrimais apatinéje ezero terasos
dalyje, prie siauros protakos, kurie parodé c¢ia buvusig ankstyvojo
mezolito — vélyvojo neolito/ankstyvojo bronzos amziaus gyvenviete
(Balsas et al. 2018). Tai smélinio tipo gyvenvieté, kurioje neaptinkama
aiSkaus archeologiniy radiniy stratigrafinio pasiskirstymo. Taciau, tyrimy
metu teritorijoje aptikta vadinamy archeologiniy objekty, t. y. gelsvame
smélyje iSsiskirian¢iy tamsiy démiy, kurios tokio tipo gyvenvietése gali
suteikti zymiai daugiau informacijos. Visoms joms buvo atlikti pjiiviai,
kai kuriose i$ jy aptikta titnago radiniy, rodanc¢iy preliminarig Siy objekty
chronologija. Vienas i$ tokiy objekty pavadintas objektu nr. 11, kurio gylis
nuo zemés pavirsiaus sieké apie 1,20 m. Jame surastas pusiau kiiginis
vienagalis skaldytinis, taip pat lanceto fragmentas, trys aSmenéliai,
pseudomikroréztukas, gremztukai, nuoskalos ir skelCiy dalys. Kartu su
archeologiniais radiniais jvairiuose gyliuose aptikta stambiy ir smulkiy
angliuky, taip pat lauzyty ir su pjaustymo Zymeémis atrajotojams skirtiny
vamzdiniy kauly fragmenty. Siekiant detaliau pazinti mikrolitizacijos
procesa Lietuvos teritorijoje ir ypac jo chronologing pusg, Sie organikos
radiniai buvo perduoti j FTMC masiy spektrometrijos laboratorija
Vilniuje AMS radiokarboniniam datavimui. Deja, taciau ruoSiant
datavimui minétus kaulus paaiskéjo, kad juose islikusio kolageno kiekis
yra nepakankamas, todél radiokarboninés datos pavyko tik datavus
medzio angliukus. I$ objekte nr. 11 rasty medzio anglies liekany buvo
gautos trys AMS absoliutinés datos, kurios tarpusavyje puikiai koreliuoja.
Datos kalibruotos naudojant OxCal v4.3.2 kalibracing programg (Bronk
Ramsey 2017) ir IntCal13 atmosfering kreive (Reimer et al. 2013).

Darbe taip pat naudotas eksperimentinés archeologijos metodas. Siame
darbe eksperimentai vykdyti su geometriniais mikrolitais ir sudedamaisiais
jrankiais. Remiantis archeologiniais duomenimis buvo pagamintos kelios
serijos jvairiy tipy lancety, trapecijy ir skersiniy antgaliy. Visi jie buvo jtverti
] taip pat eksperimentinius medzioklés sudedamuosius jrankius, su kuriais
buvo vykdyti eksperimentiniai darbai. Visa dirbiniy gamybos eiga, nuo
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zaliavos ir ruo$inio iki galutinio varianto, fiksuota fotoaparatu ir darbe
pateikta, kaip iliustraciné medziaga. Kiekvieno darbo metu buvo atliekama
keletas ty paciy bandymy, su atskirais darbo laiko intervalo fiksavimais.
Tokiu biidu ant eksperimentiniy dirbiniy susiformuodavo skirtingo
intensyvumo utilizaciniai pédsakai.

Tiriant geometrinius mikrolitus ir analizuojant Ryty Baltijos regione
vykusi mikrolitizacijos procesa, taikytas tipologinis-technologinis
metodas. Tirti dirbiniai daugiausiai tipologizuoti remiantis jy formomis ir
retuSo tipu bei vieta. Technologiniu metodu geometriniai mikrolitai
nagrinéti nuo skeltés suformavimo nuo skaldytinio, iki pat dirbinio
galutinés formos. Europoje Siam metodui apibudinti Siuo metu
naudojamas vadinamas grandininés operacijos terminas (pranc. chaine
opératoire) (David 2017; Bergsvik, David 2015). Tas pats tipologinis-
technologinis metodas taikytas ir daugumos Sioje disertacijoje tiriamy
dirbiniy chronologijai nustatyti. Tik maza dalis tirty paminkly turi
radiokarboninius davinius, o archeologiné medziaga juose daznai atspindi
ilgus chronologinius laikotarpius. Todél tikslesniam geometriniy
mikrolity chronologijos nustatymui naudotasi ne tik rytinés Baltijos, bet ir
kity Siaurés Europos regiony mezolito paminkly chronologija, kurie turi
radiokarbonines datas bei su jomis siejamg archeologing medziaga.

Disertacijos struktiira

Disertacija sudaryta i§ 11-os déstymo skyriy, kuriuose pateikiami
naujausi teoriniai Ryty Baltijos regiono mezolito modeliai ir praktinés
analizés, sudarytos i§ trasologiniy ir eksperimentiniy geometriniy
mikrolity tyrimy. Darbe taip pat pateikiamas jvadas, iSvados ir naudotos
literattiros sgrasas. Darbo prieduose pateiktos 92 iliustracijos ir 7 lentelés.
Pirmasis darbo skyrius skirtas pateikti problematinius su tiriama tema
susijusius terminijos klausimus, kurie Ryty Baltijos akmens amziaus
archeologijoje  kartais suprantami skirtingai. Nu$vieCiama pati
geometriniy mikrolity ir sudedamyjy jrankiy savoka, ir kaip ji suprantama
bei naudojama Siame tyrime. Antrajame skyriuje pateikiama disertacijoje
naudota tyrimy metodika. Geometriniy mikrolity tyrimai vykdyti
naudojant kelias skirtingas metodikas. Visy pirma jie analizuoti aptariant
ju technologinius ir tipologinius bruozus, kurie jgalino suklasifikuoti juos
] atskiras grupes ir pateikti jy visa gamybos eigg. AMS radiokarboninio
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datavimo duomenys leido placiau pazvelgti i geometriniy mikrolity ir su
ja susijusios technologijos raida Ryty Baltijos regione. Bene vienas i$
svarbiausiy AMS datavimo aspekty buvo aptarti vidurinio mezolito
Kundos kultiiros raidg Lietuvos teritorijoje, j kurig zvelgiama per skel¢iy
nuspaudimo technikg ir kauliniy jrankiy datavima. Mikrolity efektyvumas
medziotojy-zvejy-rinkéjy pragyvenimo ekonomikoje buvo bandomas
atliekant eksperimentinius ir trasologinius tyrimus.

Mezolito bendruomeniy pragyvenimo ekonomika ir naudotos
technologijos buvo stipriai jtakojamos besikeiciancios ankstyvojo holoceno
gamtinés aplinkos ir Baltijos juros vandens lygio kaitos (Stancikaité 2004;
Kabailien¢ 2006; Zulkus, Girininkas 2014). Todél ketvirtasis darbo skyrius
skirtas aptarti gamtinés aplinkos, faunos ir Baltijos jiiros stadijy kaita nuo
paskutiniojo ledynmecio pabaigos iki atlan¢io chronozonos. Chronologiniu
pozitiriu tai atitikty mazdaug 9700 — 4200 cal BC.

Penktajame darbo skyriuje pateikiamas disertacijoje naudoty mezolito
gyvenvie€iy ir palaidojimy sarasas, su trumpais jy apibiidinimais apie
archeologiniy tyrimy eigg, rastos archeologinés medziagos pobiudj,
datavimag ir pasirinkty dirbiniy jtraukima ] atliekamg tyrimg. Tirti
paminklai lokalizuojami Lietuvos ir Latvijos teritorijose. Trasologiniu
metodu 1§ viso analizuojamas 29 mezolitui budingy gyvenvieciy
geometriniy mikrolity inventorius, kurj sudaro 388 dirbiniai. Sie dirbiniai
taip pat naudojami technologinei ir tipologinei analizei, ta¢iau kartu juos
lydi palyginamoji archeologiné medziaga i§ kity mezolito gyvenvieCiy
Lietuvoje, Latvijoje, Estijoje, Kaliningrado srityje, Siaurés Vakary
Baltarusijoje ir Siaurés Vakary Rusijoje. Jie taip pat sugretinami su
archeologiniais daviniais i§ Piety Skandinavijos ir Siaurés Vokietijos.
Aptarti skaldytiniy technologijai ir skel¢iy nuspaudimo technikai remtasi
pagrindiniais skaldytiniy tipais rastais Lietuvoje ir Latvijoje. Naudoti 25
skaldytiniai i§ 12-os radimo viety. Jie jgalino pateikti skel¢iy nuspaudimo
technikos raidg Ryty Baltijos regione ir sugretinti j3 su naujais AMS C
datavimo ir technologiniais duomenimis i§ Stanovoje 4, Pulli, Sujala,
Zvejnieki Il gyvenvieciy. Darbe taip pat analizuota ietigaliy su Sonuose
jstatytais aSmen¢liais technologija. Tam pasirinkti 6 tokio tipo dirbiniai,
kuriy Sonuose yra vis dar i8like jstatyti aSmenéliai. Atlikta ne tik ietigalio
kaulinés dalies technologiné analiz¢, bet ir jstatyty aSmenéliy trasologija.

Sestasis darbo skyrius skirtas Ryty Baltijos regione aptinkamy
geometriniy mikrolity technologinei ir tipologinei analizei. DidZiausia
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tiriamg dirbiniy grupe sudaré¢ jstatomieji aSmenéliai. Jie dazniausiai buvo
gaminami i§ pailgy ir siauriy skelCiy, kuriy ilgis buvo jvairus, kartais iki
7-8 cm ir daugiau. Sig skelting technologija jgalino skel¢iy nuspaudimo
technika. ASmenélio gamyboje nereikalingos skeltés dalys biuidavo
pasalinamos dazniausiai jprastu lauzimo biidu, taciau aSmené¢liai buvo
formuojami panaudojant ir mikroréztukinj skeléiy dalijimo metoda.
Asmenéliy Sonai biidavo retusuojami statmenu arba pusiau statmeno
retuSo tipu. Tai labiausiai pasitaikantis S$iy dirbiniy formavimo btidas
mezolite. Taciau yra ir prieSingy atvejy, kuomet aptinkama Pusiau
plokséio arba ploks¢io retuso atvejy. Vyrauja retuSavimo biidas, kuomet
retuso jrankiu buvo spaudziama i$ ventralinés j dorsaling jrankio puse,
taCiau randma ir atvirkStiniy pavyzdziy, kai retuSas dirbiniui formuoti
pasirinktas spaudimu i§ dorsalinés ] ventraling pus¢. Darbe isskirti
staciakampio, nelygiasonio trikampio, lygiaSoniai trikampiai, pailgo
trikampio, trapecijos ir segmento formos aSmenéliy tipai. Toliau i$skirti
pagrindiniai lancety tipai. Didziausig jy grupge sudaro lancetai, kuriy
vienas i§ Sony retusuotas tik dalinai, o mikroréztukiné iSskala pasalinta
retusu arba ne. Kita lancety grupé turi tokj pat retuso tipa Sone, taiau jy
pagrindas taip pat yra retusuotas statmenai. Sekanciai grupei priklauso
lancetai, kuriy vienas i§ Sony visas retusuotas statmenu retusu. Paskutinis
i§skirtas tipas — lancetai, kuriy Sonai retusuoti i§ abiejy pusiy. Darbe taip
pat iSskirtos trapecijos, kuriy retusuoti Sonai yra daugmaz lygiagretis, o
darbiniai aSmenys yra ilgesni uz proksimaling dirbinio krasting. Kitos jy
grupés priskiriamos pla¢iosioms, smailiosioms, aukStosioms ir i§ nuoskaly
pagamintoms trapecijoms. Lietuvoje taip pat surasta rombo pavidalo
mikrolity, kuriy technologiniai bruozai yra identiski su Piety
Skandinavijos Kongemozés kultiiros Villingebako etapo tipo mikrolitais
(Serensen 2017; Astrup 2018). Jy surasta DaktariS§kés 5-ojoje, Dreniy,
Kretuono 1C, Pakretuonés 4-ojoje, GribaSos 4-0joje, Katros 1-0joje,
Maksimoniy 4-ojoje ir Paduobés-Saltaliinés gyvenvietése, bei Spigino
kape nr. 1. Aptartiems sudedamyjy jrankiy tipams yra buidingas gyviny
ilgyjy vamzdiniy kauly naudojimas, o patys aSmen¢liai jstatyti Sonuose
yra retuSuoti arba ne. Lietuvoje kol kas neiSsiaiSkintas $iy dirbiniy
gamybos metodas, ta¢iau remiantis Zvejnieki II ir Pulli gyvenvieciy
analogijomis, Lietuvoje surastiems kauliniams mezolito dirbiniams
potencialiai gali buti taikomas Z gamybos metodas (David 2004; 2005).
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Septintasis skyrius skirtas mikrolitinés technologijos raidos Ryrty Baltijos
regione aptarimui ir papildytos koncepcijos pateikimui. Analizuojant Europos
ir Siaurés Europos regiono archeologine medZiaga matoma tam tikra titnago
dirbiniy technologiné ir chronologiné seka, todél mezolito geometriniy
mikrolity kilmés biitina ieSkoti kur kas anksc¢iau negu finalinis paleolitas.
Hamburgo ir Arensburgo kulttirose randami mikroréztukai ir mikroréztukiniu
biidu pagaminti dirbiniai, Federmeserio kultiiroje — jstatomieji aSmenéliai, o
Arensburgo — rombo forma primenantys zonhoven mikrolitai. Visos $ios
technologijos aiSkiai matomos besitesianc¢ios Ryty Baltijos regiono mezolito
laikotarpyje. Kol kas esamas duomeny trikumas apie mikrolitinés
technologijos naudojimg ¢ia gyvenusiy Svidry kultiros bendruomeniy
medzioklés inventoriuje. Mikrolitizacijos proceso raida buvo tiesiogiai
jtakota skaldytiniy ir skel¢iy formavimo technikos. Akivaizdiis poky¢iai Sioje
srityje jvyko jpuséjus preborealiui, kuomet Ryty Baltijos regione esama
Kundos kultiiros ankstyvojo Pulli etapo. Jame jau naudojami nuspaudimo
biidu suformuotos skeltés bei geometriniai mikrolitai, o patys skaldytiniai yra
vienagaliai, primenantys kiigio forma. Naujausi archeologinés medziagos
AMS radiokarboniniai tyrimai rodo, kad Siaurés Vakary Rusijos ankstyvojo
mezolito Butovo kultiroje skelCiy nuspaudimo technika nuo vienagaliy
skaldytiniy susiformavo IX tiikst. pr. Kr. pradzioje (Hartz et al. 2010). Si
kulttra technologiniu pozitiriu yra beveik neatskiriama nuo Kundos kulttiros
ankstyvojo Pulli etapo Ryty Baltijos regione, kur jam priskiriamy
gyvenvieCiy esama itin daug (Ostrauskas 2000). Technologiniai tyrimai rodo,
kad Ryty Baltijos regione ankstyvajam mezolitui yra budingi vienagaliai
kiiginiai skaldytiniai su facetuotomis ir nefacetuotomis aikstelémis. Geriausi
ju pavyzdziai aptikti Lietuvoje — Katros 1-ojoje, Kabeliy 2-ojoje ir Paduobés-
Saltaliinés gyvenvietése bei, Tauragés radimvietéje, taip pat Latvijoje —
Jersikos piliakalnyje, Zvejnieki 1l, Priednieki, Celmi ir Vendzavas
gyvenvietése (Damlien et al. 2018). Ryty Baltijos regione antrojoje mezolito
puséje pasirodo skaldytiniy su rankenéle technologija. Geriausiai skaldytiniy
su rankenéle technologija reprezentuoja Janapolés 2-0joje, Katros 1-ojoje,
Maksimoniy 4-ojoje, Dusioje, Gribasos 4-ojoje, Kabeliy 2-ojoje, Kabeliy 23-
iojoje, Margiy 1-ojoje ir Zingiuose rasti pavyzdZiai.

Nauji AMS radiokarboniai medZio anglies datavimai i§ Zingiy akmens
amziaus gyvenvietés Ryty Lietuvoje, leidZia papildyti turimg mikrolitiniy
dirbiniy ir skel¢iy nuspaudimo technologijos chronologija. Gautos trys
datos i§ gyvenvietéje rasto objekto nr. 11, kurios rodo 8353-8230 cal BC
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(FTMC-47-4), 8321-8223 cal BC (FTMC-47-7) ir 8475-8281 cal BC
(FTMC-47-8) laikotarpj. Sios datos patvirtina, kad tuo metu mezolite
Lietuvoje jau buvo naudojama skelCiy nuspaudimo technika nuo
vienagaliy pusiau kiiginiy skaldytiniy, o Pulli tipo jkotiniai antgaliai jau
buvo pakeisti lancetais. Mezolito chronologija taip pat papildo pavieniy
kauliniy dirbiniy datavimas, kuriy dauguma yra budingi borealio
laikotarpiui (Ivanovaité et al. 2018; Butrimas 2019). Remiantis
technologiniais, tipologiniais ir naujais AMS radiokarboniniais
datavimais disertacijoje papildyta Lietuvos mezolito chronologija ir
kult@iriné periodizacija. Preborealio pradzioje vis dar matoma Svidry
kultiiros, o jam jpuséjus — Kundos kultiiros ankstyvojo Pulli etapo
technologija, kur naudojami jkotiniai antgaliai, bet jau esama ir
geometriniy mikrolity. Borealyje Lietuvoje turi biti iSskiriama Kundos
kultiira, kuriai biidingi kauliniai dirbiniai datuojami VIII tiukst. pr. Kr.
Atlancio laikotarpyje Lietuvoje ir pietin¢je Latvijoje esama Nemuno
kultiiros, kuriai ypa¢ biidingos trapecijos ir skaldytiniai su rankenéle.
Paskutiniai  disertacijos skyriai skirti geometriniy mikrolity
eksperimentiniams, trasologiniams tyrimams ir jy technologijos
efektyvumui mezolito  medziotojy-zvejy-rinkéjy  pragyvenimo
ekonomikai. Eksperimentiniu btidu pagamintos devynios sudedamosios
strélés, kuriy smaigaliuose jstatyti lancetai, trapecijos ir rombo pavidalo
dirbiniai. Atlikti §tiviai j nudirta avies mente parodé, kad lancetai ir rombo
pavidalo dirbiniai buvo itin efektyviis kontaktuojant su minkstaisiais
audiniais, o trapecijos padaré daug daugiau zalos kauliniams audiniams.
Sulyginti trasologiniai eksperimentiniy ir archeologiniy dirbiniy tyrimai
parodé, kad dauguma mikrolity buvo naudojami medziokléje. Ant jy
pavir$iy surasta mikro- ir makropédsaky, kuriems buidingi apsislifavimai,
smulkios linijos, taip pat pjovimo pédsakai ir kontaktavimas nuo buvusiy
jtvary. Atlikti technologiniai, trasologiniai ir eksperimentiniai tyrimai
rodo, kad mezolite Ryty Baltijos regione geometriniai mikrolitai buvo
nepakei¢iami misko, taip pat galimai ir vandens gyviiny medziokléje. Jy
efektyvumg itin sustiprino greitas bei daug laiko nereikalaujantis jy
pagaminimo metodas. Kita vertus, jy gamybai buvo reikalinga geros
kokybés titnago zaliava. Vienas i§ sékmingiausiy mezolito mikrolitinés
technologijos iSradimy buvo sudedamieji jrankiai, pasparting $iy dirbiniy
efektyvumg medziotojy-zvejy-rinkéjy pragyvenimo ekonomikoje.
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ISvados

Mezolite vykusiam mikrolitizacijos procesui pagreitj davé naujos
skaldytiniy ir skel¢iy formavimo technikos. Ankstyvajame
mezolite, Kundos kultiiros ankstyvajame Pulli etape jau pasirodo
skel¢iy nuspaudimo technika nuo vienagaliy kiiginiy skaldytiniy.
Lietuvoje ir visame Ryty Baltijos regione §i technologija buvo
vienalaiké su Siaurés Vakary Rusijoje identiska technologija
plétojusiais Butovo ir Resetos kultiry kompleksais, ir sieké IX
tikst. pr. Kr. pradzig. Kartu su skelciy nuspaudimo technika
pasirodo pirmosios mezolitui buidingos geometriniy mikrolity
formos. Mezolito antrojoje puséje Ryty Baltijos regione jsigali
mikroréztukiné skelCiy dalijimo technika ir pasirodo skaldytiniy
su rankenéle technologija, kuri kartu su nuspaudimo technika dar
labiau patobulino nuo jy gaunamas skeltes. Beveik paraleliai su
pastaryjy skaldytiniy pasirodymu sutampa trapecijy ir rombo
pavidalo mikrolity gamybos pradzia. Mezolito laikotarpyje jvykes
skel¢iy formavimo nuo jvairiy skaldytiniy tipy metodo
perversmas, paskatino naujy geometriniy mikrolity formy ir tipy
atsiradimg.

Ryty Baltijos regione dauguma mikrolity buvo gaminami tik i$
siaury ir ilgy skelCiy, ir kiek reciau i§ nuoskaly. Skeltés buvo
lauzomos jprastu budu bei dalijamos mikroréztukine technika, o
papildomam apdorojimui dazniausiai buvo naudojamas statmeno
tipo retuSas. Siais metodais buvo gaminami jstatomieji
aSmenéliai, trapecijos, lancetai ir rombo pavidalo mikrolitai.
Geometriniai mikrolitai mezolito gyvenvietése daznai randami
fragmentiski, todél tai apsunkina jy tipologizacijg. Disertacijoje
remtasi tik pilnai i§likusiy dirbiniy formomis. Siame regione
dazniausiai pasitaikantys jstatomyjy aSmenéliy tipai yra
staciakampio tipo aSmenéliai, su retuSuotu Sonu ir vienu arba abu
galais. Sekancias grupes sudaro nelygiaSionio trikampio formos
aSmenéliai, lygiaSonio trikampio formos, pailgo trikampio
formos, trapecijos formos ir segmento formos aSmen¢liai. Lancety
tipai iSsiskiria pagal jy technologinius bruozus. Galima i$skirti
lancetus, kuriy vienas i$ Sony retusuotas dalinai, lancetai su pilnai
retuSuotu vienu Sonu, lancetai su abiem retuSuotais Sonais ir
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lancetai su retusuotu pagrindu. Trapecijos taip pat i$skirtos pagal
jy technologinius aspektus. Siame darbe i$skirtos trapecijos
darbiniais asmenimis ilgesniais uz jos pagrindg, placiosios
trapecijos, trikampio formos trapecijos, aukStosios trapecijos,
trapecijos pagamintos i§ nuoskaly. Rombo pavidalo mikrolity
tipas §iuo metu Zinomas tik vienas, t. y. klasikinis rombo pavidala
turintis dirbinys. Jo atitikties kriterijus — ilgiausioji rombo
istrizainé turi buti lygi arba bent pusantro karto ilgesné uz
trumpaja.

Mezolite vykusio mikrolitizacijos proceso istakos siekia vélyvojo
paleolito pabaigg. Mikroréztukiné skel¢iy dalijimo technika
pastebima dar Hamburgo kultirai budinguose antgaliuose su
peteliais, 0 zonhoven tipo mikrolitai buvo naudojami Arensburgo
kultiros medzioklés inventoriuje. Ankstyvajame mezolite,
jsigaléjus jau minétoms skel¢iy formavimo technikoms,
mikrolitizacijos procesa tesia Kundos kultiiros ankstyvasis Pulli
etapas. Viduriniajame mezolite, remiantis naujais sudedamyjy
kaulo jrankiy ir Zingiy senovés gyvenvietéje rasty medZio
angliuky radiokarboniniais datavimais, $ig technologija plétoja
Kundos kultiira. Su radiokarboninés datomis susietas titnago
inventorius rodo, kad apie 8 300 — 8 200 cal BC laikotarpyje jau
naudojami lancetiniai stréliy antgaliai ir jstatomieji aSmenéliai su
retuSuotais Sonais, taip pat toliau tesiama skel¢iy nuspaudimo
technologija nuo vienagaliy kaginiy skaldytiniy. Sios kultiros
egzistavimg Lietuvos teritorijoje taip pat patvirtina aptikti
vadinami Kundos tipo Zeberklai, kuriy didzioji dalis dar néra tirty,
taCiau dviejy i$ jy, rasty Kamsuose ir Pabirzulyje, radiokarboniai
tyrimai rodo borealio laikotarpj ir sutampa su Zvejnieki II
(Latvija) ir Kunda (Estija) gyvenvietése rasty pavyzdziy
datavimu. Lietuvos teritorijoje esant geros kokybés titnago
zaliavai, Kundos kultiiros mikrolity tipai buvo jvairesni ir
technologiSkai pazangesni, negu palyginus Latvijoje ir Estijoje
randamiems viduriniojo mezolito mikrolitiniams medZioklés
jrankiams. Vélyvasis mezolitas susijes su Nemuno (Janislavicy)
kultiiros technologija. Tuo metu visiskai jsigali skaldytiniy su
rankenéle, trapeciniy ir rombo pavidalo antgaliy technologijos.
Mikrolitizacijos procesas ir jo metu i§vystytos technologijos Ryty
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Baltijos regione buvo tiek vietinés kilmés, tiek bendruomeniy
kontakty metu gautos zinios. Ta parodo Kabeliy 2-0sios, Kunda
Lammasmaégi, Pulli, Stanovoje 4, Sujala, Zvejnieki Il gyvenvieciy
tyrimai.

Eksperimentiniu  biidu pagaminti lancetai, rombo pavidalo
mikrolitai ir trapecijos. Siuo metodu buvo identifikuoti svarbiis
Siy dirbiniy gamybos aspektai, kurie istoriografijoje nebuvo
akcentuojami. Lancety ir rombo pavidalo dirbiniy gamybai
reikalingos iki 4 mm storio lygiagreCios skeltés. Storis labai
svarbus mikroréZtukiniam skel¢iy gamybos buidui. Storas skeltes
yra kur kas sunkiau padalinti naudojant §j metoda. Per iSretusuota
jgauba lauziama skelté privalo biiti sukama, tik tada susiformuos
archeologiniuose paminkluose randami klasikiniai mikroréztukai
ir ant lanceto esanti mikroréztukiné faceté. Mikroréztukinis
metodas skirtinguose skeltés galuose buvo formuojamas i§
praktinio tasko, todél negali buti vertintinas, kaip chronologinis
lancety rodiklis. Lietuvoje ta patvirtina archeologiniai skelCiy
dalybos duomenys i§ Katros 1-0sios, Katros 2-0sios, Pypliy 1-
osios ir Varénés 2-osios gyvenvieciy.

Eksperimentiniai tyrimai atlikti Saudant i§ lanko su strélése
jmontuotais geometriniais mikrolitais j avies mente (Scapula).
Bandymai i$ viso atlikti su devyniais antgaliais — trimis lancetais,
trimis trapecijomis ir trimis rombo pavidalo mikrolitais. Stiviai
parodé, kad visi antgaliai, pataike j minkstuosius taikinio
audinius, perskrodé jj kiaurai. Vienas lancetas ir rombo pavidalo
antgalis, atsimus¢ j kaulinj objekto audinj, sutrupéjo ir pasimeté.
Kaulinio audinio klititj daug tvir¢iau atlaiké trapeciniai antgaliai.
Atsimuse ] taikinj jy pagrindai lGzo, taciau patys antgaliai liko
tvirtai jsmige j kaula. Tai rodyty Sio antgalio tipo tvirtumg ir
didesn;j patikimumg medziokléje.

Trasologiniai eksperimentiniy dirbiniy tyrimai parodé, kad ant
daugumos dirbiniy, kurie turé¢jo salytj tik su taikinio minkstaisiais
audiniais, ant savo pavirSiaus turé¢jo suformuotg utilizacinj
mikroretusg su ryskiai matomais iSskilimy apsislifavimais. Kai
kur pastebéti nerySkiis linijiniai mikropédsakai. Ant antgaliy,
kurie atsimusé j kietus pavirSius aptikti stambiis makro- i§skilimai
vir§tinése ir rysSkis linijiniai pédsakai. Palyginus §iuos davinius su
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archeologinés medziagos trasologiniais tyrimais, matyti, kad ant
daugumos asmen¢liy, lancety, trapecijy ir rombo pavidalo
dirbiniy matomi panasiis pédsakai. Jiems biidingas toks pat
utilizacinis mikroretuSas su mazesniais ar stambesniais
i§skilimais, taip pat daug kur matyti linijiniai pédsakai. Ant
keletos trapecijy aptikti jtvaros pozymiai. Dalis archeologiniy
egzemplioriy rodé kur kas ilgesnj darbo laiko intervala, todél
pédsakai ant jy pavirSiaus susiformavo daug rySkesni, negu ant
eksperimentiniy dirbiniy. Po $iy tyrimy galima teigti, kad nerastas
né vienas analizuotas dirbinys, kuris turéty kitokia, negu
medzioklés funkcija.

Eksperimentiniy duomeny buvimas leido geriau suprasti
geometriniy mikrolity efektyvuma jy panaudojime. Kaip parodé
atlikti Stiviai, dauguma antgaliy taikinj perskrodé kiaurai, taciau
atsimuse ] kietuosius audinius, dalis antgaliy juose liko jsmigg.
Tai rodyty, kad kiaurai perSove antgaliai, pataike i atitinkama
kiino vieta, taikinj gali suzeisti daug rimc¢iau ir palikti rimtas
pasekmes pazeidziant vidaus organus. Kaule jsmige ir jame like
antgaliai sukelia skausmo Soka, o neuzgijusi Zaizda gali sukelti
gyviino nugai§ima. Eksperimentiniai tyrimai parodé, kad turint
jgiidzius ir reikiamas medziagas S$iuos antgalius pagaminti gali
uztrukti iki 8 min., taciau dar prisideda jtvérimo ir jrankio
naudojimo pradzios laikas. Sio proceso pagreitinimui ypaé
tinkamos vadinamos sudedamosios strélés, kuriy antgaliai gali
buti pakei¢iami Zymiai grei¢iau, negu naujo antgalio jtvérimas j
strelés kota. Geometriniy mikrolity gamybai buvo reikalinga
geros kokybés titnago Zaliava, todél Siauriau nuo Lietuvos Si
technologija atrodo technologiniu pozitriu kur kas maziau
pazangesne. Mikrolitizacijos procesas veiké ne tik titnago
technologijos, jo eigoje buvo pradéti gaminti nauji sudedamojo
tipo kaulo ir rago jrankiai. Vieni i$ tokiy Ryty Baltijos regione yra
aptinkami ietigaliai su Sonuose jstatytais aSmenéliais. Jy
efektyvumas ir paskirtis iki Siol dar lieka neistirti, taciau praeityje
atlikti tyrimai rodo, kad Sis jrankiy tipas galéjo biiti naudojamas
tiek vandens gyviny, tiek sausumos gyviiny medziokléje.
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