L [ E T U Vv O S

ARCHEOlogija 46




U \ O S

ARCHEOlogija 46

LLLLLLLL
IIIIIIIII
TTTTTTTTTT




Leidyba finansavo
LIETUVOS MOKSLO TARYBA

PAGAL VALSTYBINE LITUANISTINIY TYRIMU IR SKLAIDOS 2016-2024 METY PROGRAMA

(Finansavimo sutarties numeris S-LIP-19-4)

Redaktoriy kolegija / Editorial board:
Atsakingoji redaktoré / Editor-in-chief dr. Agné Civilyte
(Lietuvos istorijos institutas, Vilnius / Lithuanian Institute
of History, Vilnius)

Atsakingosios redaktorés pavaduotoja / Assistant Editor
dr. Elena Pranckénaité (Lietuvos istorijos institutas,
Vilnius / Lithuanian Institute of History, Vilnius)

Dr. Laurynas Kurila (Lietuvos istorijos institutas, Vilnius /
Lithuanian Institute of History, Vilnius)

Dr. Valdis Bérzin$ (Latvijos universitetas, Latvijos istorijos
institutas, Ryga / University of Latvia, Institute of Latvian
History, Riga)

Habil. dr. Anna Bitner-Wréblewska (Valstybinis
archeologijos muziejus VarSuvoje, Lenkija / State
Archaeological Museum in Warsaw, Poland)

Dr. Christoph Jahn (Baltijos ir Skandinavijos archeologijos
centras, Slézvigas, Vokietija / Center for Baltic and
Scandinavian Archaeology, Schleswig, Germany)

Prof. dr. Rimantas Jankauskas (Vilniaus universitetas,
Lietuva / Vilnius University, Lithuania)

Akad. prof. dr. Eugenijus Jovai$a (Lietuvos moksly
akademija, Vilnius / Lithuanian Academy of Sciences,
Vilnius)

Habil. dr. Bartosz Kontny (Varsuvos universitetas,
Archeologijos fakultetas, Lenkija / Faculty of Archaeology,
University of Warsaw, Poland)

Prof. dr. Valter Lang (Tartu universitetas, Estija /
University of Tartu, Estonia)

Doc. dr. Algimantas Merkevi¢ius (Vilniaus universitetas,
Lietuva / Vilnius University, Lithuania)

Habil. dr. Tomasz Nowakiewicz (Varsuvos universitetas,
Archeologijos fakultetas, Lenkija / Faculty of Archaeology,
University of Warsaw, Poland)

Habil. dr. Grzegorz Osipowicz (Mikalojaus Koperniko
universitetas, Toruné, Lenkija / Nicolaus Copernicus University,
Torun, Poland)

Dr. Gytis Pili¢iauskas (Lietuvos istorijos institutas, Vilnius /
Lithuanian Institute of History, Vilnius)

Dr. Eve Rannamde (Tartu universtitetas, Estija / University of
Tartu, Estonia)

Dr. Andra Simniskyté (Lietuvos istorijos institutas, Vilnius /
Lithuanian Institute of History, Vilnius)

Dr. Roberts Spirgis (Latvijos universitetas, Latvijos istorijos
institutas, Ryga / University of Latvia, Institute of Latvian
History, Riga)

Dr. Eugenijus Svetikas (Lietuvos istorijos institutas, Vilnius /
Lithuanian Institute of History, Vilnius)

Dr. Andris Sné (Latvijos universitetas, Ryga / University of
Latvia, Riga)

Doc. dr. Gintautas Zabiela (Klaipédos universitetas, Lietuva /
Klaipéda University, Lithuania)

Prof. dr. Sartnas Milidauskas (Niujorko valstijos Bafalo
universitetas, JAV | New York State University at Buffalo, USA)

Prof. dr. Timothy Chevral (Niujorko valstijos Bafalo
universitetas, JAV | New York State University at Buffalo, USA)

Prof. dr. Johan Ling (Gioteborgo universitetas, Svedija /
University of Gothenburg, Sweden)

Redakcijos adresas / Editorial Board address:
Lietuvos istorijos institutas, Archeologijos skyrius
Kraziy g. 5, LT-01108 Vilnius

Tel. (+370) 5 2614935, fax (+370) 5 2611433

e-mail: lietuvosarcheologija@gmail.com;
civilytea@gmail.com

Zurnalas registruotas: EBSCO Publishing: Central and Eastern European Academic Source European
Reference Index for the Humanities and Social Sciences (ERIH PLUS)

ISSN 0207-8694

© Lietuvos istorijos institutas, 2020
© Straipsniy autoriai, 2020



Agné Civilyte

Agné Civilyte

Jonas Beran

Gabrielé Gudaitiené

Andreas Kotula,
Henny Piezonka,
Thomas Terberger

Vygandas Juodagalvis

Eglé Satavice

Grzegorz Osipowicz,
Justyna Ortowska,
Gytis Pilic¢iauskas,
Giedreé Pili¢iauskiené,
Mariusz Bosiak

TURINYS / CONTENT

PRATARME ....osritriiniinsise st ssss s ssss s ssss s sssssssssssssssssssssssssssssssssnness 11
FOREWORD ..ttt abaa s s e seasase s e s s eaes 15
RUDENS POPIETE SU RIMUTE RIMANTIENE .....cocovvvnrvirmrireriesseensensensenn. 19

AUTUMN AFTERNOON WITH RIMUTE RIMANTIENE

GREETINGS FROM OLD CENTRAL-EASTERN GERMANY:
MEMORIES OF INTERESTING TIMES.....cccooeiiiiiiiieecceeeeeceeeeeens 27

LINKEJIMAI IS PIETRYCIU VOKIETIJOS: PRISIMINIMAT APIE [DOMIUS LAIKUS

STRAIPSNIAI/ARTICLES

EIGULIAIL ONE OF RIMUTE RIMANTIENE’S FIRST EXCAVATIONS -

A REVISED INTERPRETATION ......coviiitiieeteeeestetetete et eve e sae e nevenenens 33
EIGULIAI - VIENA PIRMUJU RIMUTES RIMANTIENES KASINEJIMU VIETU,.

NAUJA INTERPRETACIJA ....oovvnrenrerriarssssssssessssssssssssssssssssssssssssssssesssssessssssssssssssssssssessnns 61

THE MESOLITHIC CEMETERY OF GROf; FREDENWALDE
(NORTH-EASTERN GERMANY) AND ITS CULTURAL AFFILIATIONS......65

GROS FREDENVALDE (SIAURES RYTU VOKIETIJA) MEZOLITO
LATKOTARPIO KAPINYNAS IR JO KULTURINES SASAJOS ..covuuvvrrereeerreeesesssssenseenens 83

AKMENINIAI GLUDINTI KIRVIAI LIETUVOJE.

TIPOLOGIJOS IR TERMINOLOGIJOS PROBLEMOS..........ccoovviriniiiiiincinns 85
GROUND STONE AXES IN LITHUANIA. PROBLEMS OF TYPOLOGY
AND TERMINOLOGY ..ovinimimiiiiiinincniiiiineiississsss s sssssssssssssssssssssssssssssssssans 108

NEOLITHIC SOCIETIES AND THEIR POTTERY
IN SOUTH-EASTERN LITHUANTA......coooeioieeeeeeeeeeceeceeeee s 111

NEOLITO BENDRUOMENES IR JU KERAMIKA PIETRYCIY LIETUVOJE........ccecvenee. 142

OSSEOUS POINTS AND HARPOON HEADS FROM SVENTOJI
SUBNEOLITHIC SITES, COASTAL LITHUANIA. FIRST
TRACEOLOGICAL INSIGHT INTO THE WAY THEY WERE

PRODUCED AND USED ....coornrrirereneeeeieieeieeieieeesesenesesesesseseneseeesesesssenes 147
KAULINIAT ANTGALIAI IR ZEBERKLAI LIETUVOS PAJURIO SVENTOSIOS
SUBNEOLITINESE GYVENVIETESE: GAMYBA IR NAUDOJIMAS PIRMUJU
TRASOLOGINIU TYRIMU DUOMENIMIS .....cooiiiiiiiiiiiiiiiiiineniinieeceenineeee s 168



Stawomir Kadrow

Frédéric Surmely

Rokas Vengalis,
Jonas Volungevicius,
Gintautas Vélius,
Albinas Kuncevicius,
Justina Posgkiene,
Regina Prapiestiené

Andra Simniskyté

Sarunas Radvilavi¢ius

Inga Merkyté

Rokas Vengalis

MACRO AND MICRO SCALE NEOLITHISATION PROCESSES
IN SOUTH-EASTERN POLAND AGAINST THE BACKGROUND

OF CENTRAL-EASTERN EUROPE ... 171
PIETRYCIU LENKIJOS NEOLITIZACIJOS PROCESAI MIKRO- IR
MAKROLYGMENIMIS VIDURIO IR RYTY EUROPOS KONTEKSTE .....ceoeuvirinininennnnn. 187

CHARACTERIZATION OF TERTIARY FLINTS BY GEOCHEMISTRY:

APPLICATION TO THE FRENCH TERRITORY ......ceceveeieierirecrerecceenenee 191
TERCIARO TITNAGO PRANCUZIJOS TERITORIJOJE CHARAKTERIZAVIMAS
NAUDOJANT GEOCHEMIN] METODA .....uuttiiiiiiitiieiiiiiiieieccciinee et cinnees 205

ZMOGUS PRIES GAMTA: RELJEFO TRANSFORMAVIMAS [JRENGIANT
XIII-XIV A. KERNAVES PIL] IR JO SUKELTI EROZINIAI PROCESAL ....... 207
MAN AGAINST NATURE: THE TRANSFORMATION OF THE RELIEF DURING

THE CONSTRUCTION OF KERNAVE CASTLE IN THE 13™-14™ CENTURIES

AND THE EROSIONAL PROCESSES IT CREATED ......ceveviirerererenineneterennenenesesenenns 2438

KUPISKIO (AUKSTUPENU) PILIAKALNIS: TEORINES PRIELAIDOS

IR TYRIMU REZULTATATL ..ottt 255
HILLFORT OF KUPISKIS (AUKSTUPENAI): THEORETICAL ASSUMPTIONS
AND INVESTIGATION RESULTS....ceuteuteuereieeeeeeeeeeesseseeesssesesssessesssssensessessessessensones 284

KITAIP APIE ARCHEOLOGIJA /
ALTERNATIVE PERCEPTIONS OF ARCHAEOLOGY

KELTAUTOJO LAIKU UZRASAL...ooeeeeeeeeeeeeeeeeeeeeseesssesesssesseseeseseeseeseassenes 289
THE NOTEBOOK OF TIME TRAVELLER

DISKUSIJOS / DISCUSSIONS

STUDIES OF ANCIENT DNA. THE RACE FOR THE ULTIMATE
ANSWER ettt e e 293

SENOVES DNR TYRIMAIL KARSTLIGISKOS ATSAKYMU PAIESKOS

RECENZIJOS / REVIEWS

ALGIMANTAS MERKEVICIUS (SUD.), 2018. ANKSTYVOJO METALU
LAIKOTARPIO GYVENVIETES LIETUVOJE (SETTLEMENTS OF EARLY
METAL PERIOD IN LITHUANIA)....ccverereintnessssee e easesssasees 305

INFORMACIJA APIE PROJEKTUS /
INFORMATION ABOUT THE PROJECTS ... 309

AUTORIUY DEMESIUT......oovvtmrierienienssinssinssssssssssssssssssssssssssssssssssssssssssssssssssns 327
GUIDELINES FOR AUTHORS. ..o 331



LIETUVOS ARCHEOLOGTIJA. 2020. T. 46, p. 147-169
https://doi.org/10.33918/25386514-046005

OSSEOUS POINTS AND HARPOON HEADS FROM SVENTOJI
SUBNEOLITHIC SITES, COASTAL LITHUANIA.
FIRST TRACEOLOGICAL INSIGHT INTO THE WAY THEY
WERE PRODUCED AND USED
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This article presents the results of traceological analyses of bone points and harpoon heads discovered
at hunter-gatherer-fisher sites 1, 3, 4, 6 and 23 in Sventoji, coastal Lithuania, c. 3500-2700 cal Bc. The
data obtained through the studies were used to interpret technological processes and operational chains
resulting from the production of these artefacts, as well as in answering questions surrounding the function
of some specimens. Another important result of the presented research is the confirmation, thanks to
an SEM-EDX analysis, of the presence of an inlay in the decoration visible on one of the harpoon heads.

Keywords: Sventoji, Subneolithic-Neolithic, points, harpoon heads, bone, traceological analysis,
SEM-EDX

Siame straipsnyje yra pateikiami kauliniy stréliy antgaliy ir Zeberkly, rasty Sventosios 1, 3, 4, 6
ir 23 akmens amZiaus gyvenvietése (3500-2700 cal Bc), pirmyjy trasologiniy tyrimy rezultatai. Gauti
duomenys leido rekonstruoti Siy dirbiniy gamybos procesq, atkurti technologiniy operacijy sekq ir
pasialyti galimg kai kuriy dirbiniy paskirtj. Siame darbe taip pat pateikiami ir vieno is Zeberkly réztame
ornamente rasto uzpildo SEM-EDX tyrimy rezultatai.

Reik$miniai ZodZiai: Sventoji, subneolitas - neolitas, antgaliai, Zeberklai, kaulas, trasologiniai

tyrimai, SEM-EDX.

INTRODUCTION

Hunting weapon elements in the form of points
and harpoon heads made of osseous raw materials
constituted a significant piece of equipment for
Stone Age hunters. Studies of these objects have a
long history and are an important part of research
on prehistoric communities. Items of this type are

analysed in respect to typology (i.a. Clark 1936;
Gramsch 2003; Galinski 2013), technology (i.a.
David 2005; Zhilin 2017a; Ortowska, Osipowicz 2018),
and function (i.a. Arndt, Newcomer 1986; Pokines
1998; Pétillon et al. 2016), whereas the knowledge
obtained through these, aside from creating
classic chronological-cultural classifications (e.g.
Kozlowski 1969; Galinski 2013), are used in, among
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Fig. 1. Location of the sites in Sventoji. Drawing by G. Pili¢iauskas.

others, research on prehistoric hunting techniques
(e.g. Cattelain 1997), the function of camps and
settlements (Cattelain 2005; Pili¢iauskas et al. 2020),
processing and ornamenting techniques used with
objects made of osseous raw materials (e.g. Zhilin
1998; David 2005; Langley et al. 2016; Osipowicz

et al. 2020), and the symbolic sphere of Stone Age
peoples (e.g. Langley 2015; Osipowicz et al. 2019).
At the same time, technological and functional
studies are conducted on this type of artefact using
more and more cutting-edge and highly diverse
scientific instruments, in addition to the already
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classic stereoscopic and metallographic microscopes,
scanning microscopy (SEM; Arndt, Newcomer
1986), and Micro-CT and macro-fracture methods
(Bradfield, Lombard 2011), etc. Hence, studies on
osseous projectile elements undoubtedly constitute
an important element of modern archaeological
research, particularly in addressing the issues of
the oldest stages of the development of humanity.
A collection of these kinds of objects have also
been obtained from the Subneolithic (aka Ceramic
Mesolithic) and Neolithic levels of a complex of
archaeological sites in Sventoji, which is located on
Lithuania’s northwest coast. This complex (Fig. 1) was
discovered in 1966 by Mikelis Bal¢ius and Rimuté
Rimantiené during irrigation work conducted in the
region. At the time, dozens of archaeological sites
and loose finds were identified, dated now (along
with sites discovered later) to the period between
6000-500 cal Bc. They are located on a swampy
Littorina sea terrace, 16 km long and up to 2.5 km
wide, stretching between the city of Palanga and the
Lithuanian-Latvian state border (Pili¢iauskas et al.
2012; Pili¢iauskas 2016). The sites were interpreted
as habitation sites, refuse layers, fishing stations, and
possibly pile dwelling settlements. A number are
wetland sites with well-preserved organic material
that was found in the gyttja of waterlogged lake
deposits (Rimantiené 2005; Pili¢iauskas 2016; Luik,
Pili¢iauskiené 2016). Human occupation at different
sites was “C dated to 6000 cal Bc (Sventoji 40), 4000~
3700 cal BC (Sventoji 43 and 45), 3500-2500 cal BC
(Sventoji 1-4, 6, 23, 41A, 42, 51, 52), and 2000-
700 cal Bc (Sventoji 9, 41B, 47, 48) (Pili¢iauskas et al.
2012; Pili¢iauskas, Heron 2015; Pili¢iauskas 2016).
This article presents the results of traceological
studies on a collection of bone points and harpoon
heads obtained in the course of excavations at the
Sventoji 1, 3, 4, 6 and 23 sites. The key objective of
the presented studies was to attempt to interpret
the technological processes and chains of operation
accompanying the manufacture of the described

artefacts, as well as to attempt to answer the question
about how they were used.

MATERIALS

At the gventoji 1, 3, 4, 6 and 23 sites, several dozen
products made of osseous raw materials were found
and can be classified as projectile point elements. This
article presents the results of the microscopic study
of 17 items, all artefacts that were available to the
authors. They are stored at the National Museum of
Lithuania in Vilnius under the inventory numbers
provided in Table 1, which also includes other basic
information regarding the analysed artefacts. All
the items have been dated to the period between
3500 and 2700 cal Bc, i.e. to the Subneolithic (cf.
Luik, Pili¢iauskiené 2016). Only a single harpoon
from Sventoji 6 has been directly radiocarbon dated
to 3627-3363 cal Bc. The other studied artefacts
were dated using context dates and stratigraphy. At
Sventoji 1 and 2, the studied artefacts were found at
the lower horizon together with Subneolithic pottery.
At Sventoji 3 and 23 only Subneolithic pottery was
present and it may, therefore, be assumed that all
the bone tools are from the same period. Sventoji 6
contains both Subneolithic and Neolithic materials
mixed in the same layer but stylistically, the studied
bone tools should belong to the Subneolithic rather
than Neolithic.

Sventoji 1 contributed two points which were
made from elk (Alces alces L.) long bones, have flat-
convex cross-sections, and have a shape resembling
that of the so-called long needle-shaped arrowheads,
known from, among others, Sakhtysh 9, Upper Volga
Region, Russia (Zhilin 2015, p. 40, Fig. 2:1, 2).

Four of the analysed artefacts (two points and
two harpoon heads) were found at Sventoji 3. The
points were made from long bone fragments from a
large ungulate and are irregular osseous plates with
sharpened tips (Figs. 2C, 2D). Points of this type are
often encountered at many Mesolithic sites, such as
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No Site Inventory number | Type of artefact | Raw material Species element AMS dating Figure
1 Sventoji 1 | EM2070:217 Point Metatarsus Elk (Alces alces) - Fig. 2B
2 Sventoji 1 | EM2070:219 Point Metapodia Elk (Alces alces) - Fig. 2A
3 Sventoji 3 | EM2132:20 Point Long bone Large ungulate - Fig. 2D
4 Sventoji 3 | EM2132:24 Point Long bone Large ungulate - Fig. 2C
5 Sventoji 3 | EM2132:30 Harpoon-head | Metacarpus Elk (Alces alces) - Fig. 2E
6 Sventoji 3 | EM2132:34 Harpoon-head | Long bone Mammal - Fig. 2F
7 Sventoji4 | EM2136:173 Point Metapodial Elk (Alces alces) - Fig. 3A
8 Sventoji4 | EM2136:172 Harpoon-head | Long bone Large ungulate - Fig. 3C
9 Sventoji4 | EM2136:194 Harpoon-head | Long bone Large ungulate - Fig. 3B
10 | Sventoji 6 | EM2138:651 Point Metacarpus Elk (Alces alces) - Fig. 3E
11 | Sventoji6 | EM2138:677 Point Tibia Elk (Alces alces) - Fig. 3D

5 Auroch/cattle 467040 Fig. 3F
12 | Sventoji6 | EM2138:666 Harpoon-head | Longbone (Bos primigenius/ | BP (FTMC-

Bos taurus) EF17)

13 | Sventoji6 | EM2138:689 Half-product Metacarpus Elk (Alces alces) - Fig. 3H
14 | Sventoji6 | EM2138:694 Harpoon-head | Long bone Large ungulate - Fig. 3G
15 | Sventoji 23 | EM2110:42 Point Long bone Mammal - Fig. 3]
16 | Sventoji 23 | EM2110:49 Point Long bone Large ungulate - Fig. 31
17 | Sventoji 23 | EM2110:84 Harpoon-head | Longbone Large ungulate - Fig. 3K

Table 1. Contextual information and a general description of the analysed artefacts.

at Agerod I:A-H-C in Sweden (David 2005, p. 565,
PL. 91), Hohen Viecheln in Germany (David 2005,
pp. 516-517, PL. 42, PL. 43) or Ulkestrup Lyng @st II
(David 2005, p. 497, PL. 23) and Mullerup 1 (David
2005, p. 476, PL. 2) in Denmark.

The harpoon heads found at the site were
fragmentarily preserved. The first is the middle part
of a massive single-row harpoon made from an elk
long bone (Fig. 2E). The second is most likely the
tip together with one barb which was made from
the long bone of an unidentified mammal (Fig. 2F).

One of the analysed points and two of the harpoon
heads come from Sventoji 4. The fragmentarily
preserved point (the tip) was made from an elk long
bone (Fig. 3A) and presumably has a shape similar
to those found at Sventoji 1. The first head is a nearly
complete single-row harpoon made from the long bone
of alarge ungulate (Fig. 3B). The second is most likely
also a single-row harpoon, but only its tip has been

preserved (Fig. 3C). It displays traces of having been
in a fire and was made from the long bone of a large
ungulate. This tool may be related to the Gniewino-
type harpoons, according to T. Galinski (Galinski 2013),
and type no. 5 according to J. G. D. Clark’s classification
(Clark 1936). Similar specimens are known from,
among others, late Mesolithic layers from the Zamostje
IT site in Russia (Lozovskaya, Lozovski 2013).

Five of the analysed artefacts were found at
Sventoji 6. These include two points, a single-row
harpoon head, a double-row specimen, and a semi-
product. Both points were made using the long
bones of an elk. One has been entirely preserved
and its form resembles the specimens from Sventoji
1 (Fig. 3D). As for the other, only its tip has been
preserved (Fig. 3E); it is, most likely, an example of
those tools sometimes referred to in literature as
the bone heads of massive thrusting spears (Zhilin
2017b). Similar specimens are known, among others,
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Fig. 2. The analysed points and harpoon heads from sites 1 and 3 in Sventoji. Photo by J. Ortowska.
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Fig. 3. The analysed points and harpoon heads from sites 4, 6, and 23 in Sventoji. Photo by J. Ortowska.
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from such (Mesolithic) sites as Ivanovskoye 3 and 7,
Chernetskoye 8, and Stanovoye 1, 4 in Central Russia
(Zhilin 1993; 2001; 2015), Zveinieki 2 (Zagorska 1980;
1993; Zagorska, Zagorskis 1989) and the lower find
levels at Zvidze and Osa (Loze 1988) in Latvia, and
Kunda Lammasmagi (Indreko 1948) in Estonia.

According to the ZooMs data, the double-row
harpoon head from the site had been made from an
aurochs (Bos primigenius B.) or cattle (Bos taurus L.)
long bone (Fig. 3F). Its surface is decorated with a
series of circles (5 on one side and 7 on the other side),
lines that link some of them, and independent holes
that have no analogies among artefacts with a similar
chronology in Europe. The object, the only one from
the entire collection, was AMS dated to 4670+40 BP
(FTMC-EF17), 3627-3363 cal Bc (cf. Osipowicz et
al. 2020). Some of the ornamentation visible on the
specimen is filled with a black substance that might
be a residue from some kind of incrustation. A sample
of this substance was the subject of SEM-EDX studies,
the results of which are presented below. The second
harpoon head has been preserved only fragmentarily
(the upper part with two barbs) and was made from
the long bone of a large ungulate (Fig. 3G). The last
object is a fragment of an elk long bone with traces of
cutting running along the lateral edges, most likely
a semi-product for manufacturing points (Fig. 3H).

The study also includes three points from
Sventoji 23. The first, which has been preserved
without its tip, was made from the long bone of a
large ungulate (Fig. 3I). It is a long, smooth artefact
with a round cross-section and a double bevel base.
Two points of this kind (Rimantiené 2005, pp. 439,
332, fig: 1, 2) were found at the site, one of which was
not available for analysis. Specimens of a similar type
have come from, among others, the Olenij Ostrov
site in Karelia (Gurina 1956, p. 71, fig. 36). The other
two artefacts are only small blade fragments, the tips,
one from the long bone of an unidentified mammal
(Fig. 3]), the other the long bone of a large ungulate
(Fig. 3K).

METHODS

A use-wear analysis of the artefacts was conducted
using a Nikon SMZ-2T microscopic-computer kit
fitted with a Nikon D7100 camera. This equipment
allowed for objective magnification of the analysed
specimens up to 12.6x (optically up to about 120x)
as well as the computer digitalisation and processing
of the optical images. This set was used to make all
of the included microphotographs.

The SEM-EDX analysis was conducted using a
scanning electron microscope from LEO Electron
Microscopy Ltd., England, model no. 1430 VP from
2001. The device analyses the surface topography of
solids and enables controlled vacuum conditions
(1-270 Pa), which allows low-conductive and low-
hydrated samples to be investigated without prior
treatment (e.g., the application of a conductive
coating). The device was connected to an energy
dispersive X-ray spectrometer (EDX) Quantax 200
with an XFlash 4010 detector produced by Bruker
AXS, Germany in 2008, owing to which it was
possible to determine the elemental composition of
various parts of the investigated objects.

The adopted terminology is based on a popular
conceptual system (e.g. Newcomer 1974; d’Errico et
al. 1984; Korobkova 1999; Legrand 2007; Christidou
2008; Osipowicz 2010; Buc 2011; Orlowska 2016),
that was adjusted to the needs and requirements
of the conducted analysis. Traces were recorded
in accordance with their type, development, and
location and distribution on the analysed tool. The
morphological definitions of the points and harpoon
heads were based on the Committee of Nomenclature
of Prehistoric Bone Industry (Delporte, Mons 1988;
Averbouh 1995).
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RESULTS

Results of the technological analysis of
the artefacts

The state of the preservation of the analysed
products varied. In many cases their surfaces were
flaked, preventing microscopic observation. The study
was also considerably hindered by the substance used
for conserving the artefacts which had obscured the
technological traces and prevented an analysis of the
use-wear polish. A summary of the key data obtained
in the course of the conducted study is shown in Table 2.

Sventoji 1

The points

Two large points were found at Sventoji 1, one
of which has been preserved with its tip broken off
(Fig. 2A), whereas in the other, in its entirety (Fig. 2B).
The technological traces were better preserved on
the former. The lateral (flat) lower side had been
whittled, resulting in a corrugated surface and the
poor preservation of the remains of incisions (Fig.
4A). In addition, the specimen had been ground at
a specific angle to its axis. Traces of this treatment
have been preserved in several areas (e.g. Fig. 4B), but
they are most visible on the base (Fig. 4C).

The surface of the other point (Fig. 2B) has
been relatively well preserved despite clear areas
of flaking (mainly on the base - Fig. 4D). Basically,
no traces related to the point’s creation are visible
on its surface, as they were removed as a result of
grinding and also, most likely, during the previous
polishing of the artefact. Traces of scraping/whittling
using stone implements were only observed in some
areas (Fig. 4E).

Sventoji 3

The points

The base of the first of the analysed points
(Fig. 2C) was initially formed by scraping (Fig. 4F)

and finished by grinding. Traces of this activity are
visible primarily on the lower side of this part of
the artefact (Fig. 4G). The tip of this specimen was
probably formed in a similar manner.

The other tool (Fig. 2D) is better preserved (despite
surface flaking here and there). Its upper surface
bears no traces of processing, like a marrow cavity.
Both surfaces of the fracture/splitting of the bone (the
technique employed is unclear; presumably it was
simply splintered) bear clear traces of scraping and
grinding (Fig. 4H). Both fractures that distinguish
the point’s shaft (Fig. 4I) were most likely made
intentionally, although in this case the difference in
the degree of patination between the natural upper
surface and the bone fracture may raise questions
as to whether it was formed using an older ecofact.

The harpoon heads

The results of the technological analysis of the
first harpoon from the site (Fig. 2E) have already been
published elsewhere (cf. Osipowicz et al. 2019). Here,
it is only possible to note that the observed traces
can be classified into two groups: (1) those related
to preparing the original tool, i.e., the harpoon head,
and (2) those formed as a result of altering it to serve
other (secondary) function.

The first group consists of traces of scraping the
object’s entire surface, including the marrow cavity
(Fig. 4], K). In certain areas, chatter marks are clearly
visible (Fig. 4L), indicating that the raw material was
processed unsoftened. The surface with the barbs and
the object’s upper surface display traces of grinding
(Fig. 4M), smoothing and polishing (Fig. 4N). The
barb visible on the artefact was formed by sawing
and scraping both of its sides (Fig. 40, P).

The technological traces created through the
transformation of the damaged (broken) harpoon
into another type of tool primarily consist of traces
of grinding (and the occasional whittling) performed
to remove the bone’s unevenness near the fracture
and in the fracture area, as well as on the object’s
tip (Fig. 4R, S).
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No. Site ;2?1111;(1)11;};: Type of Technological traces Functional
number artefact Tip Shaft Base Barb Other traces
& . P . Probably Rounding of
1 Svellltop EMF2.07gi32 17 Point Scﬁfit}zi}lg/ grinding and - - - the tip, visi-
'8 whitthng polishing ble polish
Whittling,
v " 0. grinding on
2 SverlltOJ ! EMinwgﬁlg’ Point - the ventral | Grinding - - -
& side of the
bone
Peck-ness
and spin-off
. breakages
3 Sventoji | EM2132:20; Point ) Scraping, Scraping, _ ) on the tip,
3 Fig. 2D grinding grinding associated
with roun-
ding and
polish
Peck-ness
Scraping, and spin-off
5 grinding breakages
4 Sventoji | EM2132:24; Point Scraping, } on the _ ) on the tip,
3 Fig. 2C grinding ventral associated
side of with roun-
the bone ding and
polish
Reutili-
zation by
5 B Scraping Sawing | grinding
5 | Sventoji | EM2132:30; | Harpoon- ) rinding, ) and scra- and )
3 Fig. 2E head golishi r?) ping from | whittling
P & two sides | the apex
part of
the tool
B Scraping
6 Sventoji | EM2132:34; | Harpoon- | ¢ . . (except the ) ) ) )
3 Fig. 2F head PIg | marrow ca-
vity)
Omnidi-
5 Scraping rectional
7 Sventoji | EM2136:173; Point Scraping, (except the ) ) ) linear traces
Fig. 3A whittling | marrow ca- below the
vity) tip; polish of
the tip
& . 177, Scraping
g | Sventoji | EM2136:172; | Harpoon- Whittling | (dorsal side - Whittling - -
Fig. 3C head of the bone)
; Grinding SaV;;iélg
9 Sventoji | EM2136:194; | Harpoon- ) (ventral side ) h?ttl' ) )
4 Fig. 3B head of the bone ?;01111 tmg
and sides) m tw
sides
Scraping and
grinding on
< " A the ventral
1o | Sventoji EMFZiISf;.ISSL Point Scraping side of the - - - -
g bone (except
the marrow
cavity)

Table 2. General results of the traceological analysis: traces observed on the analysed artefacts.
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No Site ;2:’16:1111;?12: Type of Technological traces Functional
number artefact Tip Shaft Base Barb Other traces
1 Sventoji El\/ﬁ;?’ggﬁ; Point } ) ) ) ) )
Deco-
ration
Drilling made by
fromtwo | Sawing | drilling
« . e sides and and circles,
12 Sve161t0] ! EM1:211383.1? 66; Haﬁg;)&)n— - Unreadable | scraping | whittling most -
& of the from two likely
prepared sides Using a
hole compass-
type
borer
Longitudinal
sawing on Traces of
5 the sides of splinter
13 Sventoji | EM2138:689; | Half-pro- the bone; tech-
Fig. 3H duct scraping of nique
the dorsal with a
side of the wedge
bone
Scraping
of the
5 surface of
14 Sventoji | EM2139:694; | Harpoon- ) Scrapin ) the barbs;
Fig. 3G head ping chiseling/
carving
to create a
barb
3 Scraping
Sventoji | EM 2110:42; . . (except the
15 23 Fig. 3] Point Scraping marrow ca-
vity)
Scraping and | Whittling
“ . . whittling, and
16 Sve2n3t0]1 EN{zzng'I49’ Point - additionally | grinding - -
& probably from two
polishing sides
17 Sventoji | EM2110:84; | Harpoon- | Whittling, .
23 Fig. 3K head scraping

Table 2. General results of the traceological analysis: traces observed on the analysed artefacts.

The other harpoon from the site has been
preserved as only a small fragment (Fig. 2F). Its
surface (except for the marrow cavity) bears traces
of whittling using stone tools (Fig. 4T, U).

Sventoji 4

The point

The specimen was preserved fragmentarily
(Fig. 3A). Traces of whittling using flint tools can
be seen everywhere on the surface except the marrow

cavity. The chatter marks are clearly observable in
many areas (Fig. 4V). The tool’s point was most likely
repaired through additional whittling (as well as
scraping) (Fig. 4W).

The harpoon heads

Despite being nearly complete, the state of the
preservation of the first analysed artefact is poor due
to considerable surface defects (Fig. 3B). The artefact’s
upper side bears virtually no traces of processing, the
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Fig. 4. Technological traces observed on the analysed artefacts from the sites in Sventoji. Photo by G. Osipowicz.

lower and lateral surfaces traces of grinding (Fig. 4X).  this type, most likely due to the considerable damage.
The two preserved barbs were formed by cuttingand  Its tip (Fig. 5B) and barb (Fig. 5C) have been formed
whittling on both sides (Fig. 4Y). by whittling.

The other harpoon from the site has been
preserved fragmentarily and has been burnt (Fig. 3C).
Its upper surface bears traces of whittling using stone
tools (Fig. 5A), its lower side, no identifiable traces of
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Sventoji 6

The points

The first of the analysed artefacts is relatively well
preserved (Fig. 3D). Unfortunately, the attempt to
identify the technological traces on its surface was
unsuccessful due to the highly invasive characteristics
of the substance used for conservation.

The other point found at the site is preserved
fragmentarily (Fig. 3E). The traces of processing
visible on its upper side are limited to traces of
whittling using flint tools that can be seen only on
the specimen’s tip (Fig. 5D). Traces of this type were
also recorded on its lower side, which was formed as
a result of bone splitting and then ground (Fig. 5E).
The marrow cavity bears no traces of processing.

The harpoon heads

Two artefacts of this type occurred at the
site, one of which (the ornamented double-row
harpoon head) (Fig. 3F), has already been described
elsewhere (Osipowicz et al. 2020). The technological
characteristic descriptions of this item have therefore
been kept to an absolute minimum.

This specimen is poorly preserved with eroded
surfaces and a broken tip. The traces of surface
shaping are virtually unreadable. It can be only
stated that the barbs displayed signs of whittling
and sawing (Fig. 5F), the visible cross-drilled hole
signs of whittling to expand the rim (Fig. 5G). The
circles, which constitute the main element of the
ornamental pattern visible on the harpoon, were
made by drilling, most likely using double-barb tools
such as a compass-type borer (cf. Tomenchuk, Storck
1997; Gaizauskas 2017), which was revolved around
one (the longer) of the barbs. The characteristics
of the technological traces observed inside these
engravings indicate that they might have been formed
using metal tools (cf. Osipowicz et al. 2020). Some
of the circles were drilled twice (as they are double —
Fig. 5H). The holes visible inside have a V-shaped
cross-section with clearly rounded walls (Fig. 5I).

The other artefact found at the site has been
preserved only fragmentarily (Fig. 3G). Its upper
surface, which is the natural surface of the bone,
bears virtually no technological traces aside from
traces of scraping visible in certain areas. This
technique’s most readable traces by far were observed
on the barbs and the back of the harpoon opposite
them (Fig. 5]). The only entirely preserved barb was
distinguished by chiselling/carving (Fig. 5K).

The semi-product

Among the osseous products excavated at the
site, an item with two slots on its lateral surfaces
(Fig. 3H) was also found. They were created by means
of sawing (Fig. 5L), most likely supported by carving
towards the bone head, as may be concluded given the
unilateral manner in which the slots were deepened.
Once spongy bone was reached at one of the bone
heads, an attempt was made to split the bone using
a wedge, which resulted in smoothing traces and an
absence of spongy bone in zone A (the area where the
wedge was driven through?) and the rough structure
of the split (torn) spongy bone above in the area of
the one head (cf. Fig. 3H). This process did not yield
the expected result since slots continued to be cut, as
might be concluded due to the presence of smoothing
traces and the linear (longitudinal) orientation of the
technological traces on the previously split surface
(Fig. 5M). The item was abandoned before the process
was completed, that is, before the bone was entirely
split, as evidenced most likely by a large fracture
visible on one of the slots (Fig. 3H - marked by a
blue dotted line and an arrow; the result of a failed
splitting?). One of the flat surfaces of the bone was
additionally cleaned by whittling (Fig. 5N).

Sventoji 23

The points

The surface of the first of the analysed points
(Fig. 3I) had been formed by scraping and whittling
using flint tools (Fig. 50), and then, very likely, by
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Fig. 5. Technological traces observed on the analysed artefacts from the sites in Sventoji. Photo by G. Osipowicz.

additional polishing. Its double bevel base was most
likely formed by whittling, the traces of which are
single (at present) linear streaks oriented parallel to
the axis of the product (Fig. 5P). It was given its final
shape through grinding (Fig. 5R).

The surface of the other analysed point (Fig. 3])
displays only traces of scraping with flint tools (Fig. 55),
all of which were illegible in the marrow cavity area.

The harpoon head
The only probable harpoon from the site was
preserved as just a small fragment (Fig. 3K). Traces

of whittling (Fig. 5T) and scraping using flint tools
could be seen on the specimen.

RESULTS OF THE ANALYSIS OF THE
FUNCTION OF THE ARTEFACTS

Despite the inability to use a metallographic
microscope to analyse the artefacts considered in
the article, some of them bore visible traces caused
by their use.

The tip of one of the points from Sventoji 1
(Fig. 2B) is markedly rounded (Fig. 6A) and polished,
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Fig. 6. Functional traces observed on the analysed artefacts from the sites in Sventoji. Photo by G. Osipowicz.

which possibly indicates contact with a soft material
of organic origin. Two other points (Fig. 2C, D),
which were found at Sventoji 3, display traces of
impact characteristics in the form of delicate crush
damage and spin-off fractures (Fig. 6B, C). On their
tips, a rounding and a glossy polish are also visible,
which are indicative of contact with a soft material.
In turn, the edge of the tip of the tool of the discussed
type from Sventoji 4 (Fig. 3A) bears clear omni-
directional linear traces (mainly short striations of
various types — Fig. 6D), which indicate that the
specimen was used for an activity of a rotational
nature (drilling?) performed on an unspecified
material (most likely relatively hard). However, the
very tip of this tool bears no such traces (most likely
they were destroyed through the creation of the use-
wear polish - Fig. 6E).

Clear use-wear traces were observed on only one
harpoon head. This most likely stems from primarily
the high level of damage inflicted on artefacts of this
type. The specimen on which they occur is an item
from Sventoji 3 (cf. Osipowicz et al. 2019) that was
repurposed as a grinder.

Results of the SEM-EDX analysis of the sample
of the substance from a harpoon, inv. no.
EM?2138:666

As aresult of the analysis of the sample taken, it
has been concluded (cf. Fig. 7; Table 3) that the high
carbon levels and concurrent low calcium levels most
likely point to an organic material. Only traces of
silica (0.09% and 0.25%), phosphorus (1.15% and
1.44%), sulphur (0.75% and 1.02%), calcium (0.67%
and 0.74%), and copper (0.32% each), along with a
slightly higher amount of iron (2.73% and 1.96%)
were identified on the larger surfaces (zones 32957,
32960). The high amount of potassium in one area
(zone 32958; Table 3) indicates the likely presence
of plant ash that gives the substance a black colour.
The increased levels of aluminium (6.04%) and silica
(12.96%) in this area can be considered a probable
indication of a clay binder that was used to keep the
filling (incrustation) in the ornamentation, as is seen
in the case of a chronologically similar T-shaped
pendant from the Globular Amphora Culture at
the Kowal 14 site in Poland (Ruminski, Osipowicz
2014).
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Mass percent (%)

Spectrum C (6] Mg Al Si P S K Ca Fe Cu
32957 26.85 65.20 - 2.18 0.09 1.15 0.75 0.07 0.67 2.73 0.32
32958 15.45 54.34 6.04 12.96 1.02 0.32 7.68 0.39 1.41 0.38
32959 23.75 62.82 0.04 2.65 5.69 1.39 0.46 0.42 0.50 1.94 0.33
32960 27.06 64.70 0.35 2.09 0.25 1.44 1.02 0.09 0.74 1.96 0.32
Mean value: 23.28 61.77 0.10 3.24 4.75 1.25 0.64 2.06 0.57 2.01 0.34
Sigma: 5.43 5.06 0.17 1.88 6.07 0.20 0.31 3.75 0.16 0.55 0.03
Sigma mean: 2.72 2.53 0.08 0.94 3.03 0.10 0.15 1.87 0.08 0.27 0.02

Table 3. Results of the SEM-EDX analysis of the sample taken from the harpoon head, inv. no. EM2138:666.
Mass percent (%).
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Fig. 7. Results of the SEM-EDX analysis of the sample taken from the harpoon head, inv. no. EM2138:666 (compare Table 3).

DISCUSSION

The results of the conducted traceological
analyses allow one to reconstruct the chain of
treatments performed during the manufacture of
the osseous projectile point insets found at Sventoji,
at least to some extent. Unfortunately, it is impossible
to fully and reliably recreate the initial stages of this

manufacturing process, i.e. the stage of obtaining
matrices that were then transformed into points and
harpoon heads of various types (e.g. David 2007).
However, given the characteristics of the only semi-
product to depict this process (Fig. 3H), it can be
suggested that at that stage, at least in some cases, the
so-called groove and splinter technique was employed
(Clark, Thompson 1953). It is well known from the
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Mesolithic contexts of northern Europe (i.e. David
2007), while in Eastern Europe it occurred in other
contexts at early-Holocene sites in the Upper Volga
Region (Zhilin 1998). Nevertheless, the technological
traces recorded on the small points from Sventoji 3
(Fig. 2C, D) indicate that in some cases semi-products
were obtained by means of simple bone splitting
with no additional preparatory treatment (cutting).

The points were given the required shape as
a result of surface processing using three basic
techniques, namely, scraping, whittling, and
grinding (cf. Table 2). Processing of this kind was
usually not applied to entire objects but only specific
areas, i.e., the tip, the lower surface (mainly the
surfaces of fractures formed as a result of splitting
the raw material, excluding the marrow cavity) and,
sporadically, the base. This approach and the applied
techniques find analogies among other products of
this type dated to the middle and younger stage of
the Stone Age (Clark 1954; Zhilin 1998; David 2005).

Due to the high level of damage, a more precise
technological analysis of the harpoon heads
considered in the study was only possible in certain
specific cases. The general rules for the final stage
of shaping the surface do not seem to differ from
those observed for the points. The basic technique
applied in this process was scraping in the tip area,
surfaces fractured on the lower side (excluding the
marrow cavity), barbs, and (in the case of single-row
specimens) the back part opposite them. The natural
upper surfaces of the bone (aside from the tips of
the harpoons) bear virtually no traces of processing.
Sporadically, grinding was also applied for finishing
purposes.

The barbs were usually created through bilateral
sawing combined with scraping or whittling. In
one case, the carving/chiselling technique (Fig. 3G;
Fig. 5K) was used to this end.

The described way of making harpoon heads
observed in the case of the Sventoji specimens has
a wide range of analogies at the Early-Holocene

hunter-gatherer sites in Europe, among others, at
Kunda Lammasmaigi in Estonia, Zamostje in Russia,
and Zvejnieki 2 in Latvia (David 2005; Zhilin 2013).
Analogies regarding the techniques used to make the
barbs were also provided by finds from the Polish
Lowland (Orfowska, Osipowicz 2018).

On the surface of one of the harpoons described
in the article a complex ornament can be seen
(Fig. 3F). As noted above, it was most likely made
using metal tools (cf. Osipowicz et al. 2020). The
results of the conducted chemical analyses show
that it was possibly filled with an incrustation inlay
prepared from plant ash and a clay substance.

Itis very rare for traces of this kind of filling to be
preserved on Stone-Age bone products (particularly
those related to hunter-gatherer communities).
Examples of these are, for instance, Mesolithic batons
from GroP Ronnau and points from Wustermark,
Germany, as well as hafts from Refsvindinge Mose,
Denmark (Miiller 1918; Schwantes 1939; Plonka
2017; 2019). The aim of incrusting was most likely to
improve the readability of the created ornaments that
would have been poorly visible on the bright freshly
processed bone material. Even a small amount of
charcoal or hearth ashes applied onto the ornaments
rendered them more visible. This was most likely
also applied to the Late Palaeolithic artefact from
Rusinowo, Poland (Plonka, Kowalski 2017, p. 185).

It is commonly believed that bone points and
harpoon heads served as hunting weapons and could
be used for hunting a variety of animals. Mesolithic
points have been found in the context of the remains
of fish such as pike (Esox lucius L.) and land animals
such as red deer (Cervus elaphus L.), elk, boar (Sus
scrofa L.), and even dogs (Canis lupus familiaris L.)
(Verhart 2000). Some harpoons have been found in
contexts with the remains of seals (Verhart 2000),
large fish, and beavers (Zhilin 2014). Therefore, the
hunters inhabiting Sventoji could have used the items
analysed in the article for such activities as seasonal
seal hunting, elk hunting, or boar hunting, the bones
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of such animals (aside from fish remains) constituting
the greater part of the bone inventory at the Sventoji
1-4 and 6 sites (Rimantiené 2005, Figs. 30, 123; Luik,
Pili¢iauskieneé 2016).

Unfortunately, the results of the traceological
analyses do not allow for a broader statement
regarding the rules governing the use of the bone
products included in the article, which, due to their
form, have been classified as projectiles. However, it
may be suggested that in many cases such automatic
functional interpretations may be unjustified,
particularly in the case of the so-called points.
Although some of the analysed specimens of this
sort (Fig. 2C, D) display retouching along with impact
traces (cf. Francis 2002; Bradfield, Lombard 2011; Buc
2011; Petillon et al. 2016), which could confirm that
they were used as projectiles, these traces are very
delicate and it cannot be ruled out that they were
formed as a result of a different activity, e.g. sewing or
piercing, the function of which was suggested by the
shape of these artefacts (Rimantiené 2005, pp. 65-67,
98-99, figs. 32, 115). It should be noted here that the
aforementioned specimens bear no well-developed
polish that is characteristic of implements used in
this manner (LeMoine 1991; Legrand 2007). However,
this might be due to a short period of use.

Significant doubts regarding the function of a
projectile point inset may also arise when examining
traces observed on another artefact, specifically, the
long needle-shaped specimen with a natural base
(Fig. 2B) that bears no traces of impact damage but
only that of polishing and rounding indicative of
contact (piercing?) with a soft, most likely organic
material. Lastly, this function unquestionably was not
fulfilled by the morphologically similar broken point
(Fig. 3A), on which clear linear traces were identified
indicating that it was employed in a rotational activity,
most likely drilling.

Therefore, the example of the site complex in
Sventoji clearly shows that the problem of identifying
the application of artefacts jointly classified as points

and often automatically related to throwing weapons
undoubtedly requires further and more in-depth
functional research.

The points with barbs, also called harpoons, are
just as commonly interpreted as hunting weapons
related mainly with hunting in water environments.
Sadly, none of the analysed specimens of this sort
bears damage that could confirm this opinion, which
most likely stems primarily from their intense post-
depositional damage. However, one of the analysed
harpoon heads bears use-wear traces that once again
indicate that automatic assignment of function to
the artefact made solely on the basis of shape is not
always necessarily correct, that is, it does not always
refer to the only way in which a given specimen was
used, referring specifically here to the point of the
reworked harpoon head repurposed as a grinder
(Fig. 2E; cf. Osipowicz et al. 2019).

Due to the relatively small number of bone points
and harpoon heads found at sites in Sventoji and
their relatively high morphological diversity, they
cannot be used for more specific interpretations of
the function of individual camps. This is because at
each of the considered sites various types of these
artefacts occurred individually one next to another.
Perhaps further research on the described collection
conducted using a metallographic microscope and
SEM will allow for a further-reaching functional

interpretation.
CONCLUSIONS

The conducted studies constitute the first
traceological analysis performed in such detail on
bone points and harpoon heads found in the course
of investigating the complex of prehistoric sites in
Sventoji. To summarize, the obtained data should
lead to the conclusion that attention be drawn to
the high degree of uniformity of the technological
treatments carried out in the course of manufacturing
artefacts of different typology and at the same time,
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their exceptionally high minimalism, that is, the fact
that only activities necessary for forming a given
artefact were performed. For this reason, it can be
stated that most of the analysed objects are most
likely household tools and not cult-related items,
the fabrication of which would most likely entail a
greater attention to detail.

Most of the analysed artefacts most likely served
the function of a projectiles point inset. However,
one should consider the identification of objects for a
different purpose. In this respect, the continuation of
this research may constitute an important element of
studies on the function of specific camps at Sventoji.

An important result of the presented studies
is also the confirmation of the incrustation of the
ornament visible on one of the analysed harpoons.
This artefact is very likely an example of the
repurposing of an imported item, used over a very
long period (cf. Osipowicz et al. 2020). A subsequent
investigation stage should aim to determine the
moment when it was created. It should be determined
whether this involves an act that happened at the
time the ornament was made or after the item was
repurposed and given the form of a harpoon. The
solution to this dilemma could serve as a significant
element of discussion on the familiarity with and
application of this sort of treatment among the
Subneolithic communities of present-day Lithuania.
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_KAULINIAT ANTGALIAIIR ZEBERKLAI LIETUVOS PAJURIO
SVENTOSIOS SUBNEOLITINESE GYVENVIETESE: GAMYBA IR
NAUDOJIMAS PIRMUJU TRASOLOGINIU TYRIMU DUOMENIMIS

Grzegorz Osipowicz, Justyna Orlowska, Gytis Pili¢iauskas, Giedré Pili¢iauskiené, Mariusz Bosiak

Santrauka

Kauliniai stréliy ir Zeberkly antgaliai sudaré di-
dele akmens amziaus zvejy ir medziotojy jrangos dalj.
Jy tyrimai atliekami nuo seno ir yra labai svarbas
tyrinéjant priesistorines bendruomenes. Kauliniy
antgaliy buvo aptikta ir Sventosios (SV Lietuva)
akmens amziaus gyvenvieciy tyrimy metu, $iy
dirbiniy rasta subneolitu ir neolitu datuojamuose
sluoksniuose.

Kelios de$imtys kauliniy dirbiniy, rasty
Sventosios 1, 3,4, 6 ir 23 gyvenvietése, gali buti klasifi-
kuojami kaip stréliy, ie¢iy ir Zeberkly antgaliai. Siame
straipsnyje pateikiama 17 tokiy dirbiniy, datuojamy
3500-2700 cal Bc, t. y. subneolitu, mikroskopiniy
tyrimy rezultatai. Visi tirti dirbiniai yra saugomi
Lietuvos nacionaliniame muziejuje. I§ tirty
dirbiniy tiktai vienas Zeberklas, rastas Sventosios 6
gyvenvietéje, yra datuotas tiesiogiai radiokarboniniu
badu (3627-3363 cal Bc). Kiti dirbinai datuoti pagal
gyvenvieciy stratigrafijg ir kity jose rasty radiniy
ar struktary radiokarbonines datas. Masy tirti
dirbiniai i§ Sventosios 1 ir 2 gyvenviec¢iy buvo
rasti jy apatiniuose horizontuose su subneolitine
keramika. Sventosios 3 ir 23 gyvenvietése apskritai
rasta tiktai subneolitinio laikotarpio keramikos,
tad galima teigti, kad kauliniai radiniai taip pat
turéty biti datuojami $iuo laikotarpiu. Sventosios 6
gyvenvietéje subneolito ir neolito radiniai randami
susimai$e tame paciame sluoksnyje. Taciau labiausiai
tikétina, kad tirti kauliniai radiniai priklauso batent
subneolito gyvenvietei, mat $io laikotarpio radiniai
yra vyraujantys.

Pagrindinis $ios studijos tikslas buvo nustaty-
ti, kaip buvo gaminami tirti antgaliai ir Zeberklai,

rekonstruoti jy gamybos operacijy seka ir paban-
dyti atsakyti j klausima, kaip jie buvo naudojami.

Trasologiniai tyrimai parodé, kaip buvo gaminti
kauliniai antgaliai. Jy forma buvo i§gaunama naudo-
jant tris pagrindines apdirbimo technikas - gremzi-
m3g, drozimg ir $lifavima. Taciau $ios technikos ne-
buvo taikomos visam dirbiniui, o naudotos tik tam
tikroms jo dalims formuoti. Atskirai buvo formuo-
jama antgalio vir§iné, apdirbamas antgalio apatinés
dalies pavirsius, ypac kaulo lauzimo, skélimo vieto-
se, kartais specialiai formuotas pagrindas.

Prastas zeberkly islikimas ir fragmentiskumas
tiktai keletu atvejy leido atlikti detalesne jy tech-
nologing analize. Tyrimai parodé, kad paskutiné
zeberkly apdirbimo fazé nesiskyré nuo antgaliy
apdirbimo. Pagrindiniai gamybos Zingsniai buvo
vir§inés formavimas gremziant, kaulo nulauzimas
apatinéje dirbinio dalyje, uzbarzdy formavimas, vie-
nasoniy zeberkly atveju - priesais uzbarzdas esancio
dirbinio Sono formavimas. Nataraliai iskiles kaulo
pavirsius $alia Zeberkly vir$aniy faktiskai nebuvo
apdirbamas. Kartais gamybos pabaigoje zeberklas
buvo nuslifuojamas. Uzbarzdos paprastai formuotos
keliais budais i$ abiejy pusiy pjaunant, gremziant ir
droziant. Vienu atveju uzbarzdos formuotos iskalant/
iSdroziant. Vieno zeberklo pavirsius puostas akuéiy
ornamentu, kuris grei¢iausiai iSgautas metaliniu
jrankiu (Osipowicz et al. 2020). SEM-EDX tyrimai
parodé, kad akutés dar buvo ir inkrustuotos mase i$
peleny bei molio.

Deja, trasologiniy tyrimy rezultatai neleidzia
nustatyti, kokiu tikslu naudoti dirbiniai, kurie dél
savo formos yra jvardijami kaip antgaliai. Gali bati,
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kad daugeliu atvejy jiems priskiriama funkcija néra
teisinga. Toliau $ioje srityje vykdomi tyrimai turéty
biti itin svarbis atskleidZiant kiekvienos i§ Svento-
sios gyvenvieciy funkcijg ir specifika. Nors Svento-
sios gyvenvietése aptiktas nedidelis kauliniy antga-
liy skaicius, ta¢iau morfologiskai jie labai jvairis, be
to, kiekvienoje gyvenvietéje aptikta jvairiy tipy dir-
biniy. Sie faktai kol kas neleidzia daryti i$vady apie
kiekvienos i§ gyvenvieciy funkcija.

Tai pirmieji tokie issamils Sventosios gyvenvie-
tése aptikty kauliniy antgaliy ir Zeberkly trasologi-
niai tyrimai. Jie atskleidé, kad, gaminant $iuos skir-
tingy tipy dirbinius, buvo naudotos labai panasios
gamybos technologijos, o ju gamyboje labai ryskus
minimalizmas, t. y. buvo atliekamos tiktai pacios ba-
tiniausios operacijos, jdedamos minimalios pastan-
gos. Tai leisty teigti, kad dauguma istirty dirbiniy
yra buityje ir kasdienéje veikloje naudoti jrankiai,
nesusije su kulto apeigoms, mat tokio tipo dirbiniy
gamyboje greic¢iausiai daugiau démesio buty skirta
jvairioms detaléms.

ILIUSTRACIJU SARASAS

1 pav. Sventosios gyvenvieciy situacija. G. Pili-
ciausko breéz.

2 pav. Tirti antgaliai ir Zeberklai i§ Sventosios 1
ir 3 gyvenvieciy. J. Orlowskos nuotr.

3 pav. Tirti antgaliai ir Zeberklai i§ Sventosios 4,
6 ir 23 gyvenvieciy. J. Orlowskos nuotr.

4 pav. Technologinés Zymés, uzfiksuotos ant ty-
rinéty Sventosios gyvenvieciy dirbiniy. G. Osipo-
wizciaus nuotr.

5 pav. Technologinés zymés, uzfiksuotos ant ty-
rinéty Sventosios gyvenvieciy dirbiniy. G. Osipo-
wizciaus nuotr.

6 pav. Funkcinés Zzymés, uzfiksuotos ant tyrineé-
ty Sventosios gyvenvie¢iy dirbiniy. G. Osipowizciaus
nuotr.
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ornamento uzpildo méginio SEM-EDX analizés re-
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