e
&
N
3

4 JAUSY

EKSPERIMENTINES ARCHEOLOGIJOS KLUBAS
»PAJAUTA

EKSPERIMENTINE
ARCHEOLOGIJA

Lietuvos materialaus paveldo
rekonstrukcija

IIT TOMAS

EXPERIMENTAL
ARCHAEOLOGY

Reconstruction of Material
Heritage of Lithuania

VOLUME III

Sudarytoja / Editor
Daiva Luchtaniené

1

AKADEMIKAI

Vilnius, 2019



REDAKTORIY KOLEGIJA / EDITORIAL BOARD:

Doc. dr. / Assoc. Prof. Dr. Aleksiejus Luchtanas (Archeologijos katedra,Vilniaus universitetas / Archaeology Department,
Vilnius University) — vyr. redaktorius / chief editor

Prof. dr. Audroné Bliujiené (BRIAI, Klaipédos universitetas / Institute of Baltic Region History and Archaeology of
Klaipéda University)

Prof. dr. Ilona Vaskeviciate

Dr. Baiba Vaska (Latvijos nacionalinis istorijos muziejus / Latvian National History Museum)

Doc. habil. dr. / Assoc. Prof., Dr. habil. Anna Bitner-Wréblewska (Varsuvos valstybinis archeologijos muziejus, Lenkija /
State Archaeological Museum in Warsaw)

Dr. Gvidas Slah (VDA Telsiy fakultetas, Joniskio krasto istorijos ir kultiros muziejus / Telsiai faculty of Vilnius Academy
of Arts, Joniskis Museum of History and Culture)

RECENZENTAI / REVIEWERS:

Prof. dr. Audroné Blivjiené

Dr. Gabrielé Gudaitiené

Doc. dr. / Assoc. Prof. Dr. Aleksiejus Luchtanas
Prof. dr. Ilona Vagkeviciuté

g B LIETUVOS %? LIETUVOS RESPUBLIKOS
K KULTOROS @ F;Q KULTUROS MINISTERIJA
i L TARYBA .

Projekta finansuoja LIETUVOS KULTUROS TARYBA ir LIETUVOS RESPUBLIKOS KULTUROS MINISTERIJA
Leidinys parengtas ir iSleistas jgyvendinant eksperimentinés archeologijos klubo ,,Pajauta“ projekta
»Eksperimentiné archeologija. Lietuvos materialaus paveldo rekonstrukecija® 111 tomas

Publication is supported by THE LITHUANIAN COUNCIL FOR CULTURE and by the MINISTRY OF CULTURE
The publication was prepared and published during the implementation of the experimental archaeology club
“Pajauta” project “Experimental archaeology. Reconstruction of Material Heritage of Lithuania, volume 111”

o UNIVE,

. S
» 1579

(% ¢

&
Dt

PROJEKTO PARTNERIS / PROJECT PARTNER
Vg Vilniaus universitetas / Vilnius University

PROJEKTO VADOVAS / PROJECT MANAGER
Doc. dr. / Assoc. Prof. Dr. Artinas Pugkorius

Vertéja (angly k.) / Translator (English) Monika Adomaitiené

Lietuviy kalbos redaktoré / Lithuanian language editor Giedré Petreikiené
Angly kalbos redaktorius / English language editor Bob Farrow

Knygos dailininké / Graphic artist Silva Jankauskaité

Virselyje panaudota Viktorijos Micelicaités nuotrauka

© Evaldas Babenskas, Aleksiejus Luchtanas, Daiva Luchtaniené, Vytenis Podénas, Gvidas Slah, Daiva Steponavi¢iene,
Rimas Supranavicius, Sigitas Tamulis, 2019

© Akademikai, 2019

© Eksperimentinés archeologijos klubas ,,Pajauta®, 2019

ISBN 978-9955-33-684-6 (bendras)
ISBN 978-609-96071-3-9 (III tomas)



TURINYS / CONTENTS

6 PREFACE
PRATARME

9 Aleksiejus Luchtanas, Vytenis Podénas, Evaldas Babenskas
ROMENISKOJO LAIKOTARPIO RITINIS SMEIGTUKAS:
NUO ARCHEOLOGINIO RADINIO IKI REKONSTRUKCIJOS
SPOOL-HEADED PIN FROM THE ROMAN PERIOD:

FROM ARCHAEOLOGICAL FIND TO RECONSTRUCTION

45 Gvidas Slah
TITNAGINIY GRAZTELIY GAMYBOS YPATUMAI IR
TRASOLOGINIY TYRIMY REZULTATAI
FEATURES OF FLINT DRILLS PRODUCTION AND
THE RESULTS OF TRACEOLOGICAL INVESTIGATIONS

69 Daiva Steponaviciené
VYTINES JUOSTOS: PIRMYKSCIAI AUDIMO BUDAI
TWISTED BANDS: PRIMEVAL WEAVING METHODS

113 Rimas Supranavicius
ISTORINIY TECHNOLOGIJU PANAUDOJIMAS
SIUOLAIKINEJE KNYGRISYSTEJE
THE USE OF HISTORICAL TECHNOLOGIES
IN CONTEMPORARY BOOKBINDING

137 Sigitas Tamulis
KAROLINGY EPOCHOS VIII-XII A. KNYGOS JRISO
MODELIO REKONSTRUKCIJA
THE CODEX BOOK OF THE 8TH TO 12TH CENTURIES
CAROLINGIAN ERA

173 In memoriam
DR. BIRUTE KAZIMIERA SALATKIENE-PUNISKYTE
(1951-2018)

178 APIE AUTORIUS
ABOUT AUTHORS



ALEKSIEJUS LUCHTANAS,
VYTENIS PODENAS,
EVALDAS BABENSKAS
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During the Roman period, a rapid economic and
social development of the Eastern Baltic region included the Balts in the new-
ly formed interregional system of contacts, thus leading to the spread of new
technologies and their distinctive development. The metal industry replaced
dominant bone-antler and stone artefacts in archaeological sites. Alongside
the knowledge of ferrous metallurgy, non-ferrous metal artefacts, unique in
the European context, once again spread into the material culture of the Bal-
tic communities. So far, Baltic jewellery research has been based solely on
the analysis of surviving cast objects, but the remnants of bronze / brass pro-
cessing, such as clay casting moulds, has rarely helped to identify produced
artefacts and allowed for a more extensive examination of Eastern Baltic
casters. Recently, during the investigations at Antilgé (Utena dist.) fortified
settlement, a collection of fragmented casting moulds for spool-headed pins
was found. This collection allowed a detailed analysis of the development of
non-ferrous metallurgy in the Baltic area during the early Roman period. Pa-
per discusses spool-headed pins in the Eastern Baltic region, presents new evi-
dence of bronze / brass casting site of Antilgé fortified settlement, and explores
the context of their discovery as well as chronology based on '*C dates. More-
over, by experimental approach, we furthered investigations of early Roman
Iron age non-ferrous metallurgy with a particular attempt to reconstruct the
spool-headed pin manufacture process. We discuss that, at this technological
stage of the development, non-ferrous metallurgy was executed in the region
of considerable economic limitations to support permanent craftsmen in the
settlements, and instead there existed jewellers that arranged their produc-
tion itinerantly. For the first time in the Eastern Baltic region, non-ferrous
metallurgy began to develop a distinctive tradition during the Roman peri-
od. However, it was highly dependent on the presence of existing exchange
networks that were shifting in Europe during the first millennium. Bronze
and brass casting became widespread over the short term, sometimes imitated
advanced technologies of distant areas, whereas the professionals themselves
lacked the raw materials and skills to replicate these technologies and formed
their own tradition.

INTRODUCTION. SPOOL-HEADED PINS
IN THE EASTERN BALTIC REGION

During the Roman period, the inhabitants of the forest zone distinguished
themselves in the European context by the wearing of pins, when brooch-
es became popular in the rest of Europe (IlyknH, 1994: 21). These com-
munities continued the tradition of pins, which had emerged at the end
of the Neolithic and spread during the Bronze Age, switching from bone
to iron and bronze or brass pins. During the Roman period, the devel-
opment of local jewellery in the Eastern Baltic region resulted in a large
variety of shapes of pins (Snore, 1930; Juga-Szymanska, 2014), and, along
with the gradually spread brooches, they remained fashionable throughout

Spool-headed Pin from the Roman Period: From Archaeological Find to Reconstruction



Romeéniskuoju laikotarpiu greita Ryty Baltijos re-
giono ekonominé ir socialiné raida jtraukeé balty bendruomenes j naujai
susiformavusiq tarpregioning kontakty sistemq bei lémé naujy technologi-
juy plitimg ir savitqg raidg. Archeologinése vietovése ryskiai iSsiskyré metalo
industrija, pakeitusi kaulo-rago ir akmens dirbinius. Salia juodosios meta-
lurgijos Ziniy balty bendruomeniy materialinéje kultiroje vél isplito spal-
votyjy metaly dirbiniai, kurie isskirtiniai europiniame kontekste. Iki Siol
baltiskos juvelyrikos tyrimai buvo paremti tik islikusiy dirbiniy analize, o
aptinkamos bronzos / Zalvario apdirbimo liekanos retais atvejais padédavo
nustatyti gamintus dirbinius bei leisdavo placiau nagrinéti Ryty Baltijos
regione veikusius liejikus. Pastaruoju metu tyrinéjant Antilgés (Utenos r.
sav.) jtvirtintqg gyvenviete aptikta liejimo formy ritiniams smeigtukams
kolekcija, sudaranti sglygas issamiai isanalizuoti roméniskojo laikotarpio
spalvotosios metalurgijos raidg balty krastuose. Straipsnyje aptariami ri-
tiniai smeigtukai Ryty Baltijos regione, pristatoma Antilgés jtvirtintoje
gyvenvietéje surinkta liejimo formy kolekcija ir nagrinéjamas jy radimo
kontekstas, analizuotas "*C datomis. Kartu siekiant susipaZinti su to laiko-
tarpio balty spalvotgja metalurgija atliekami eksperimentai rekonstruojant
ritinio smeigtuko gamybos procesq. Diskutuojama, kad Siame spalvotosios
metalurgijos raidos technologiniame etape ekonominé krasto situacija buvo
palanki keliaujantiems juvelyrams, o ne pastoviai gyvenvietése dirbusiems
meistrams. Balty spalvotoji metalurgija pirmg kartg roméniskuoju laiko-
tarpiu pradéjo vystyti savitas tradicijas, taciau buvo itin priklausoma nuo
egzistuojanciy mainy keliy aktyvumo, kurie Europoje I tiikstantmeciu kito.
Per trumpg laikotarpj paplites bronzos / zZalvario liejimas imitavo tolimy
regiony paZangias technologijas, kai patiems specialistams tritko Zaliavos ir
jgudziy Sioms technologijoms atkartoti.

IVADAS. RITININIAI SMEIGTUKAI
RYTUY BALTIJOS REGIONE

Romeéniskuoju laikotarpiu misky zonos gyventojai issiskyré europiniame
kontekste smeigtuky nesiosena, kai likusioje Europoje itin iSpopuliaréjo
segés (Illykun, 1994: 21). Sios bendruomenés tesé jau neolito pabaigoje pa-
sirodziusig ir bronzos amziuje i$plitusia smeigtuky tradicijg, pereinant nuo
kauliniy prie geleziniy ir bronziniy ar zalvariniy smeigtuky nesiosenos.
Romeéniskuoju laikotarpiu vystantis vietinei juvelyrikai Ryty Baltijos regio-
ne atsirado didelé smeigtuky formy jvairové (Snore, 1930; Juga-Szymarnska,
2014) ir jie greta palaipsniui plitusiy segiy liko madingi per visg gelezies
amziy. Balty krastuose i§ spalvotojo metalo gaminty smeigtuky badingiau-
si ritiniai, statinéliniai ir nuokameniai, i$§ kuriy gausiausia grupé - ritiniy
(ibid). Jie isplite skirtingo pobudzio baltiskose kultiirose: Lietuvos-Latvi-
jos pilkapiy, vidurio Lietuvos ir Nemuno Zemupio plokstiniy kapinyny
srityse bei Stiduviy kultdros regione. Taip pat ritiniai smeigtukai Zinomi
vakariniame briksniuotos keramikos kultiiros areale, taciau jie aptikti tik
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the Iron Age. Among the non-ferrous metal pins in the area of Balts the
most common were spool-headed, barrel-headed and flask-headed pins,
the most abundant of which were the first (ibid). They had spread through-
out the regions of different Baltic cultures: Lithuanian-Latvian barrow cul-
ture, Middle Lithuanian and Lower Nemunas burial ground culture, and
Sudovian culture. Spool-headed pins are also known in the western areal
of the Brushed Pottery culture, but hitherto they were found only in the
settlements (Fig. 1). The Roman period burials of this culture are sparse
and previous investigations had not yielded pin finds. In the eastern areal
of Brushed Pottery culture (Eropeitdenko, 2006: 88), a few imitations of
this type of pins made from bone (Gorany, Belarus) or simplified forms of
bronze spool-headed pins with iron needles (Ratiunki, Nurviany, Belarus)
were found. Only a few pins of this type were found outside the cultures
of the Balts, in the tarand type graves of the Baltic Finns (Juga-Szymans-
ka, 2014: 168, ryc. 113). Anna Juga-Szymanska believes that the finding of
this pin type in the territory of Bogaczewo culture indicates that two in-
terregional contact routes existed simultaneously (during periods B2 - C1/
Cia): one leading to the Masurian lakes from the lower River Nemunas via
Nadruva, and the other from the Middle Lithuania to the Lithuanian-Lat-
vian barrow culture area through Suvalkija (ibid, s. 170). These pins in the
discussed territories appeared in Bib (40/50-70 AD) period, and mostly
spread during B2 (70-150 AD) - C1 (150-260 AD) periods (Michelbertas,
1986: 127), and were worn until the end of the period C2 (250-300 AD)
(Bliujiené, 2013: 485-489, fig. 335-339). The earliest variants of pins have
been found in the areas of the Uznemuné and South-eastern Lithuanian
stone barrows culture, Middle Lithuania, Samogitia, Northern Lithuania
and Southern Latvia. Much later, only in the period Cia (150-220 AD), were
they found in the territory of the Lower Nemunas burial ground culture
(ibid: 486, fig. 336) and they were uncharacteristic in western Lithuanian
and south-western Latvian burial grounds with stone circles (Juga-Szy-
manska, 2014: 168, ryc. 113). M. Michelbertas (1986, p.127) considers that
late versions of these pins may have been worn between C3 (300-350/375
AD) - D (350/375-450 AD) periods, maybe even later, but does so based
on typological dating of Drulénai barrow finds only. It cannot be ruled out
that some of the archaic pins of earlier eras came as family relics in much
later burials. Such cases are quite well known in the archaeological context,
for example in Kernavé, the necklace from the 13th century Kievan Rus,
completely scrubbed and lacking few pendants, was placed in a burial site
of the beginning of the 15th century (Kernavé... 2002, p. 174, fig. 417).

It was believed that spool-headed pins were created in the present terri-
tory of Lithuania, where they were most abundant. This was confirmed after
the investigations of Antilgé (Utena dist.) fortified settlement in 2017, when
the first discovery of spool-headed pin casting moulds allowed for a detailed
analysis of their production process. Drawing on previous archaeometal-
lurgical research experience in technical ceramics (Podénas et al., 2016a;
Podénas, Babenskas, 2017) and applying experimental methodology, this
paper aims to reconstruct the spool-headed pin crafting process and discuss
the capabilities of the Baltic communities to organise such manufacture.

Spool-headed Pin from the Roman Period: From Archaeological Find to Reconstruction



1 pav. Velykuskiy
jtvirtintoje gyvenvietéje
rastas ritinis smeigtukas.
SAUGOMAS VDKM, INV.

NR. 1201:1. V. PODENO NUOTR.

Fig. 1. A spool-headed
pin found in the fortified
settlement of Velykuskiai.
STORED IN VDKM, INV. NO.
1201:1. PHOTO BY V. PODENAS

gyvenvietése (1 pav.), todél jy surasta kur kas maziau, o $ios kultiros ro-
meéniskojo laikotarpio kapinyny beveik nezinoma. Rytinése bruksniuotos
keramikos kultiiros teritorijose (Eropeitdenko, 2006: 88) aptinkami ne-
gauss $io tipo smeigtuky kauliniai pamégdziojimai (Gorany; Baltarusija)
ar supaprastinty formy bronziniai ritiniai smeigtukai su gelezinémis ada-
tomis (Ratiunki, Nurviany; Baltarusija). Tik pavieniai $io tipo smeigtukai
aptinkami uz balty kultary sric¢iy, Baltijos finy tarand tipo kapinynuose
(Juga-Szymanska, 2014: 168, ryc. 113). Anna Juga-Szymanska mano, kad $io
tipo smeigtuky radiniai Bogacevo kulttros teritorijoje rodo, kad tuo pat
metu (B2 - C1/Cia periodais) egzistavo du tarpregioniniy kontakty keliai:
vienas vedé j Mozirijos eZeryng nuo Nemuno zemupio per Nadruva, kitas
nuo Vidurio Lietuvos plokstiniy kapinyny ir Lietuvos-Latvijos pilkapiy
kultaros srities per Suvalkijg (ibid, s. 170). Bendrai aptariamose teritorijose
ritiniai smeigtukai pasirodé Bib (40/50-70 m.) periodu, labiausiai iSplito
B2 (70-150 m.)-C1 (150-260) laikotarpiais (Michelbertas, 1986: 127) ir ne-
$ioti buvo iki C2 (250-300 m.) periodo pabaigos (Bliujiené, 2013: 485-489,
pav. 335-339). Ankstyviausi smeigtuky variantai aptinkami Uznemunés ir
Pietry¢iy Lietuvos akmeny pilkapiy, Vidurio Lietuvos, Zemaitijos, Siaurés
Lietuvos, Piety Latvijos srityse. Kur kas véliau, tik C1a (150-220 m.) laikotar-
piu, jie aptikti Nemuno Zemupio kapinyny teritorijoje (ibid: 486, pav. 336)
ir nebuvo budingi V Lietuvos ir PV Latvijos kapinyny su akmeny vainikais
sriciai (Juga-Szymanska, 2014: 168, ryc. 113). M. Michelbertas (1986, p.127)
mano, kad vélyvi $iy smeigtuky variantai galéjo buti nesiojami ir C3 (300-
350/375 m.)-D (350/375-450 m.) periodais, gal net véliau, taciau tai daro
remiantis tik tipologiniu Drulény pilkapio dirbiniy datavimu. Neatmestina
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THE CONTEXT OF THE FORTIFIED
SETTLEMENT OF ANTILGE

The fortified settlement of Antilgé, also known as Antilgé (Untilge) hillfort,
located on a separate hill, northwest of Lake Sylis, in Utena district munic-
ipality. The platform is oval shaped, oblong in E-W direction, size - 85 x 47
m, with a raised centre. The slopes are steep, 8 to 25 m high. In the S part of
the settlement, there is a terrace a few meters’ width below the slope, where
it ends and steep slopes towards Lake Sylis continue. On the top of the
platform of the hill is a ploughed, non-stratified archaeological layer with
mixed finds of the late Bronze Age and the Roman period.

The Antilgé settlement has been known since 1930. All data acquired
up until 2016 was mostly from survey expeditions (Tautavicius, 1970; Dau-
gudis, 1970; Balc¢itinas, 1980; Zabiela, 1985). Stone axes were collected on
the surface of the hill, as well as bone awl and pottery with brushed and
smooth surfaces.

A survey and archaeological investigations were carried out by Agné
Civilyté, Vytenis Podénas and Rokas Vengalis in 2016. A site was surveyed
with a magnetometer (in an area of 3,100 m?), 46 boreholes were dug and
an excavation of 2 trenches (an area of 20.5 m?) in separate locations of
the settlement (Civilyté et al., 2017). In the course of these investigations,
5 postholes were found in the W part of the habitation area, in trench 1.
They were assigned to at least two buildings. Furthermore, in the E part of
the settlement, in trench 2, a disrupted stone pavement was uncovered. A
total of 23 individual finds, 3,127 pottery fragments were found and about
1,015 animal bone fragments were collected. Based on bone and stone ar-
tefacts alone, we could not date the 1 millennium BC horizon with more
precision, because mostly tools were found, and not ornaments with styles
suitable for dating. Late Bronze Age horizon was represented by fragments
of clay casting moulds for ring-shaped artefacts and bronze axes. Among
pottery finds, the most abundant group was brushed pottery. It was dom-
inated by sharply ridged pottery (50%), typical of the early Roman period.
Early brushed pottery dated to roughly the 1* millennium BC contained
37.5 % of rims that were straight (I) or S profile. Moderately ridged pottery
(10.4%) and burnished ware, typical of the Roman period, were even less
represented among the finds. The finds assigned to the latter period includ-
ed an iron crook-like pin and an awl, a clay crucible and iron slag.

Investigations were continued in 2017 by a joint expedition of Vilnius
University (VU) and the National Museum of Lithuania (LNM) (Poskiené
et al., 2018), where fieldwork practice for VU Archaeology students took
place. The purpose of these investigations was to determine the forma-
tion of a terrace on the hillside surrounding the fortified settlement of
Antilgé. An investigated trench 3 in the SW part of the hilltop settlement,
a total area of 51 m?, revealed that the Antilgé during the 19-2™ centuries
AD was fortified by a ditch, rampart, and disordered stakes. It was also
found that the fortification system was repaired at least once. The filling
of the ditch was mostly the rubbish of residents living during the first cen-
turies AD accumulated. Most of the finds that were found there consisted

Spool-headed Pin from the Roman Period: From Archaeological Find to Reconstruction



prielaida, kad kai kurie archajiski ankstesniy epochy smeigtukai kaip Seimos
reliktas patekdavo ir j kur kas vélesnius kapus. Archeologiniame kontekste
tokie atvejai gana placiai Zinomi, pavyzdziui, Kernavéje XIII a. kaklo vérinys
i$ Kijevo Rusios, visiskai nutrintas ir prarades kai kuriuos pakabucius, pateko
j XV a. pradzios kapg (Kernavé... 2002, p. 174, pav. 417).

Manytina, kad $is smeigtuky tipas susiformavo dabartinéje Lietuvos te-
ritorijoje, kur jy aptinkama gausiausiai. Tac¢iau tai patvirtinti pavyko tik po
2017 m. Antilgés (Utenos r. sav.) jtvirtintos gyvenvietés tyrimy, kai pirma
kartg aptiktos ritiniy smeigtuky liejimo formos sudaré sglygas i$samiai jy
gamybos proceso analizei. Remiantis ankstesne techninés keramikos tyri-
my patirtimi (Podénas ir kt., 2016a; Podénas, Babenskas, 2017) ir taikant
eksperimentinés archeologijos metoda, Siame straipsnyje siekiama rekons-
truoti $iy smeigtuky gamybos procesg bei aptarti balty bendruomeniy ga-
limybes vykdyti bronzos liejyba.

ANTILGES [TVIRTINTOS
GYVENVIETES KONTEKSTAS

Antilgés jtvirtinta gyvenvieté, vad. Antilgés (Untilgés) piliakalniu, jrengta
atskiroje kalvoje, i SV nuo Sylio ezero, Utenos rajono savivaldybéje. Aikstelé
ovali, pailga R-V kryptimi, 85 x 47 m dydzio, iskiliu viduriu. Slaitai statds,
8-25 m aukscio. Gyvenvietés P dalyje Zemiau $laito islikusi keliy metry plo-
Cio terasa, uz kurios toliau tesiasi statis $laitai link Sylio ezero. Kalvos aikste-
léje islikes artas, nestratifikuotas archeologinis sluoksnis su susimaisiusiais
vélyvojo bronzos amziaus ir roménigkojo laikotarpio radiniais.

Antilgés jtvirtinta gyvenvieté Zinoma nuo 1930 m. Apie ja iki 2016 m. dau-
giausiai ziniy sukaupta i§ zZvalgomuyjy ekspedicijy (Tautavicius, 1970; Dau-
gudis, 1970; Balcitinas, 1980; Zabiela, 1985). Kalvos pavirsiuje rinkti akmeni-
niai kirviai, rasta kauliné yla ir keramika briksniuotu bei lygiu pavirsiumi.

Agné Civilyté, Vytenis Podénas ir Rokas Vengalis 2016 m. atliko zval-
gomuosius archeologinius tyrimus, kuriy metu atlikti aikstelés zvalgymai
magnetometru (3100 m? plote), 46 greZiniai ir 2 perkasomis skirtingose
gyvenvietés pusése itirtas 20,5 m?* dydzio plotas (Civilyté ir kt., 2017). Siy
tyrimy metu V aikstelés dalyje, 1 perkasoje, aptiktos 5 stulpavietés skiria-
mos maziausiai dviem pastatams, o R gyvenvietés dalyje tirtoje 2 perkasoje
rastas suardytas akmeny grindinys. Aiksteléje i§ viso rasti 23 ypatieji ra-
diniai, 3127 keramikos fragmentai ir surinkta apie 1015 gyviny kauly fra-
gmenty. Kauliniai ir akmeniniai dirbiniai tiksliau nustatyti I tikstantmecio
pr. Kr. horizonto datavimo nepadéjo, nes daugiausiai rasta jrankiy, o ne
datuotina stilistika pasizyminciy papuosaly. Aptikti vélyvojo bronzos am-
ziaus laikotarpiu datuojami liejimo formy fragmentai ziedo pavidalo dirbi-
niams. Gausiausia radiniy grupe sudaré braksniuotoji keramika. Joje vyra-
vo romeéniskojo laikotarpio pradziai bidinga ryskiai briaunotoji keramika
(50 proc.). I takstantmecio pr. Kr. datuojamai ankstyvajai braksniuotajai
keramikai skirta 37,5 proc. pakrastéliy, kurie tiests (I) arba S profiliu. Dar
maziau aptikta neryskiai briaunotos (10,4 proc.) ir gludintos keramikos,
taip pat bidingos roméniskajam laikotarpiui. Siam laikotarpiui priskirtini
geleZinis lazdelinis smeigtukas ir yla, molinis tiglis bei geleZies $lakas.

Romeéniskojo laikotarpio ritinis smeigtukas: nuo archeologinio radinio iki rekonstrukcijos
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of late brushed pottery with sharp and weak ridges, metallurgical waste
(casting moulds, crucibles, parts of a hearth, drops of copper and brass,
slag and cinders, a part of a clay handle) and stone artefacts (grinders,
polishing and grinding stones). In addition, there was also a collection of
iron artefacts, which was dominated by fragments of various tools (awls,
needles, tongs and more unidentified artefacts) and a few iron crook-like
pins. Moreover, there were parts of bronze and brass jewellery (pendants
and spirals) found, as well as bone artefacts (darning-needle, bone scrap-
er, fragment of a pin). A small part of the finds consisted of fragments of
clay miniature vessels, plaster, weight (?), as well as of burnished pottery
sherds, flint fire-steel (hit with iron) and chippings, parts of stone weights
and whetstones.

Of all the finds, the casting moulds for spool-headed pins were the most
valuable for research in metalworking technology. Exceptional in the col-
lection is an iron hook-shaped artefact with a twisted rod. It seems to be the
earliest use of a twisting technique in Lithuanian archaeological material.
There is a small amount of finds that had been pushed out of the platform,
dated to the period of the earlier occupation of the fortified settlement.
These consisted of parts of double-sided casting moulds for axes (?), early
brushed pottery, and a few bone artefacts.

In trench 3, the cultural layer was preserved only on the slope, whereas
the major part of the N side of the trench consisted of only its remnants in
the top ploughed layers. This topsoil partly disrupting the ditch fill, covered
an important part of the archaeological layer of the settlement. Therefore,
underneath the topsoil, there was an opportunity to investigate the ditch
fill, which formed gradually and almost unchanged by subsequent human
activity. It contained fragments of burnt hazelnut shells, fish scales and oth-
er eco-facts sensitive to post-depositional processes. Underneath the top-
soil the intact cultural layer was up to 1.1 m thick. A 60 cm high rampart
was formed near the ditch. After the digging of the ditch, a small naturally
formed rampart was raised by adding a layer, up to 28 cm thick, of grey
sand mixed with yellow-brown sand. On the north side of the rampart, a
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2017 m. tyrimus tesé jungtiné VU ir LNM ekspedicija (Poskiené ir kt.,
2018), kurioje praktikg atliko VU archeologijos studijy programos studen-
tai. Siy tyrimy metu siekta nustatyti, kaip suformuota Antilgés jtvirtintg
gyvenviete supanti terasa kalvos §laite. Istirta 51 m*> dydzio perkasa 3 PV
kalvos dalyje atskleidé, kad Antilgés gyvenvieté I-1I a. po Kr. buvo jtvir-
tinta grioviu, pylimu ir netvarkingai susmaigstytais kuolais. Taip pat iSsi-
aiskinta, kad jtvirtinimy sistema maziausiai kartg buvo tvarkyta, o grio-
vio uzpilde kaupési daugiausia pirmyjy amziy po Kr. gyventojy iSmestos
$iukslés. Dauguma jy sudaré vélyvoji braksniuotoji keramika su ry$kiomis
ir neryskiomis briaunomis, metalurginés atliekos (liejimo formos, tigliai,
zaizdro dalys, vario ir Zalvario lasai, $lakas ir gargazés, molinés rankenos
dalis) ir akmens dirbiniai (trintuvai, gludinimo ir §lifavimo akmenys). Taip
pat surinkta geleziniy dirbiniy kolekcija, kurioje vyravo jvairiy jrankiy (yly,
adaty, znypliy ir tiksliau neidentifikuoty dirbiniy) fragmentai ir keli gele-
ziniai lazdeliniai smeigtukai. Rasta bronzos ir zalvario papuosaly (kabuciy
ir jvijy) daliy, kauliniy dirbiniy (adiklis, gramdukas, smeigtuko dalis). Ne-
didele dalj radiniy sudaré moliniy miniatitiriniy indeliy, tinko, svarelio (?)
dalys, gludintos keramikos $ukeés, titnago skiltuvo (apdauzyto gelezimi) ir
skalda, akmeniniy pasvary ir galastuvy dalys.

I$ visy radiniy metalo apdirbimo technologijy tyrimams vertingiausi
yra liejimo formos ritiniams smeigtukams. Kolekcijoje i$skirtinis yra gele-
Zinis kablio formos dirbinys tordiruotu strypeliu. Panasu, kad tai — anks-
tyviausias tordiravimo technikos panaudojimas Lietuvos archeologinéje
medziagoje. Ankstesnio jtvirtintos gyvenvietés apgyvendinimo laikotarpiu
datuojamas nedidelis kiekis i§ aikstelés nustumty radiniy: dalys sudétiniy
liejimo formy kirviams (?), ankstyvoji britk§niuotoji keramika, kai kurie
kauliniai dirbiniai.

Perkasoje 3 kultirinis sluoksnis buvo ilikes tik slaite, o didziojoje per-
kasos dalyje (S puséje), virSutiniuose perartuose sluoksniuose tirti tik jo
likuciai. Griovio uzpildg apnaikings armuo uzdengé svarbig gyvenvietés
archeologinio sluoksnio dalj. Todél Zemiau armens buvo galimybeé istir-
ti griovio uzpilda, susiformavusj tolygiai ir pernelyg nepakeistg vélesnés
zmogaus veiklos. Jame aptikta degusiy lazdyno riesuty kevaly fragmen-
ty, Zuvy zvyny ir kity postdepoziciniams procesams jautresniy ekofakty.
Po armens sluoksniu nejudintas kultirinis sluoksnis buvo iki 1,1 m storio.
Prie griovio buvo suformuotas 60 cm aukséio pylimas. Po griovio i$kasi-
mo susidares natiralus nedidelis pylimas paaukstintas supilant iki 28 cm
storio pilko smélio, permaisyto su geltonai rudu, sluoksnj. Pylimo S puséje
taip pat aptiktas supiltas iki 21 cm storio geltono smélio sluoksnis ir po juo
tamsiai pilko smélio (senojo kultiirinio horizonto) sluoksnis, atspindintis
ankstyvesnj griovio formavimo etapg. Ant pylimo virsaus buvo aptikta 20
netvarkingai susmaigstyty kuolavieciy, vir§ kuriy atidengtos keliais sluoks-
niais netvarkingai i$sidésc¢iusiy akmeny koncentracijos.

Griovio dugne aptikta maziausiai fragmentuoty radiniy, $ukiy lizdas,
sumesty akmeny. Tirto ploto ties giliausia griovio vieta stratigrafija sudaré
5 horizontai kartu su jau aptartu pylimu, kurie susiklosté vietoje dél Zmo-
niy veiklos (2 pav.). Po mazdaug 20 cm storio humusingo smélio (velénos
sluoksnio) griovj dengé armuo, tamsiai pilko smélio sluoksnis. Zemiau
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layer of yellow sand, up to 21 cm thick, was found and a layer of dark grey
sand (old cultural horizon) below it, reflecting an earlier stage of the ditch
formation. At the top of the rampart, 20 disorderly located stake holes were
discovered, over which concentrations of stones spread in several layers
were exposed.

At the bottom of the ditch, the least fragmented finds were found, a
sherd deposit and thrown stones. The stratigraphy of the investigated
trench at the deepest point of the ditch consisted of 5 horizons, along with
the already discussed rampart, which was formed locally due to human
activity (Fig. 2). Underneath the hummus sand (turf layer) of about 20 cm
thick, the ditch was covered by topsoil, a layer of dark grey sand. Below, the
ditch fill consisted of a black sand cultural horizon up to 1.1 m thick. On
the north side of the ditch was an intact 9 cm thick fragment of the former
cultural horizon. It is likely that the latter also formed during the first cen-
turies AD. At the very bottom of the ditch, the thrown stones were pressed
into the sterile soil up to 18-19 cm.

A total of 112 objects were found in the trench 3 and small 3-16 cm diam-
eter stake holes prevailed. The fill of objects was mostly composed of dark
grey sand, sometimes mixed with yellow sand and pebbles. The depth of
the objects varied from 4 to 36 cm. Most objects had had a rounded shape
at the bottom, only in some cases were pointed bottoms sharpened. Some
of the stakes were inserted diagonally into the sterile soil. Above the detect-
ed objects on both sides of the ditch, several layers of stone pavement were
found to belong to the defensive system.
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buvusj griovio uzpildg sudaré iki 1,1 m storio kultiirinis horizontas. Griovio
S puséje buvo islikusio 9 cm storio ankstesniojo kultiirinio horizonto da-
lis. Tikétina, kad pastarasis taip pat susiformavo pirmaisiais amziais po Kr.
Paciame griovio dugne suversti akmenys buvo jspausti j jzemj iki 18-19 cm.

I$ viso 3 perkasoje aptikta 112 objekty: vyravo nedidelio, 3-16 cm, skers-
mens kuolavietés. Objekty uzpildas daugiausia sudarytas i§ tamsiai pil-
ko smélio, kai kada jis buvo permaisytas su geltonu sméliu ir akmenimis.
Objekty gylis jvairavo nuo 4 iki 36 cm. Dauguma objekty ties dugnu apva-
léjancios formos, tik kai kuriais atvejais fiksuoti smailiis dugnai. Dalis kuo-
ly buvo jsmeigti j nejudintg grunta jstrizai. Vir§ aptikty objekty abiejose
griovio pusése fiksuoti keli akmeny grindiniy sluoksniai, kurie priklausé
gynybinei sistemai.

Bendrai 2017 m. aptikta 217 ypaciyjy radiniy, 54 vienetai medzio anglies
ir degusiy riesuty (47,6 g) ir 8103 (29,843 kg) keramikos fragmentai. I$siais-
kinta, kad gyvenviete juosianti terasa yra dalis jtvirtinimy, kuriuos sudaré
griovys, pylimas ir kuoly uztvaros.

Gyvenvietés chronologija nustatyta 3-imis AMS *C datomis. Viena i jy
yra skelbta atskirame straipsnyje, skirtame jtvirtinty gyvenvieciy kalvose pa-
sirodymui pietry¢iy Baltijos regione, bei tikslina vélyvojo bronzos amziaus
horizontg iki VIII-V a. pr. Kr. (Podénas, spaudojeb). Datavimas atliktas Ma-
siy spektrometrijos laboratorijoje, Fiziniy ir technologijos moksly centre,
Vilniuje. Radioaktyvios anglies amzius kalibruotas OxCal 4.3 programa nau-
dojant IntCal13 atmosferos kalibracine kreive (Bronk Ramsey, 2009; Reimer
irkt., 2013). Griovio uzpildo, tamsiai pilko-juodo degésingo smélio, sluoksnis
patikslintas datavus degusj lazdyno riesuto (Corylus avellana) kevala ir adiklj,
pagamintg i§ avies (Ovis aries) pédos kaulo (3 pav.). Gautos lazdyno riesuto
kevalo — FTMC-38-1: 1952+50, arba 20 cal BC - 123 cal AD (10), ir kaulinio
adiklio — FTMC-38-3: 1849145, arba 92-230 cal AD (10), datos (4 pav.). Jos i$
esmes patvirtina anksciau skelbtg informacija apie gyvenvietés chronologija,
nustatyta remiantis radiniy tipologija (Poskiené ir kt., 2018).

Molinés liejimo formos, tigliai, Zaizdro fragmentai ir keli metalo lasai
griovyje atsidaré kartu su kitomis $iukslémis gyventojams valant aikstele.
Tokios gyvenvieciy kalvose radiniy pasiskirstymo tendencijos yra jprastos
(Podénas ir kt., 2016b). Akcentuotina, kad roméniskojo laikotarpio lieji-
mo formos buvo skirtos lieti tik vieno tipo gaminj - ritinius smeigtukus.
Tai gali rodyti, kad metalo liejikams atlikus darba $iukslés galéjo buti pa-
$alinamos ir j $ig griovio vieta techniné keramika pateko po trumpalai-
kés metalurgy veiklos. Jei gyvenvietéje buty egzistavusi ilgalaiké dirbtu-
vé, valant jos aplinka j kultarinj sluoksnj buty patekusi jvairesné liejimo
formy kolekcija, atspindinti jvairesniy dirbiniy gamybg. Antilgéje istirtas
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Overall in 2017, 217 individual finds, 54 pieces of charcoal and burnt
nuts (47.6 g) and 8,103 (29,843 kg) pottery fragments were collected. It was
found out that the terrace surrounding the settlement was a part of the en-
closure, which consisted of a ditch, rampart and barriers of poles.

The chronology of the settlement was determined with 3 AMS *C dates.
One of them is published in a separate paper on the appearance of hilltop
settlements in the south-eastern Baltic region, it refines the Late Bronze
Age horizon to the 8th-5th centuries BC (Podénas, in pressb). Dating was
performed in Vilnius, at the Mass Spectrometry Laboratory, Centre for
Physical and Technological Sciences. The age of radioactive carbon was
calibrated with OxCal 4.3 using an IntCal13 atmospheric calibration curve
(Bronk Ramsey, 2009; Reimer et al., 2013). The layer of ditch fill, dark grey
to black burnt sand, was refined by dating a burnt hazelnut (Corylus avella-
na) shell and a bone scraper made of a sheep’s (Ovis aries) bone (Fig. 3). The
resulting dates are: the hazelnut shell - FTMC-38-1: 1952 + 50, or 20 cal BC
- 123 cal AD (10), and the bone scraper - FTMC-38-3: 1849 * 45, or 92-230
cal AD (10) (Fig. 4). They confirmed previously published information on
settlement chronology, which was based on the typology of finds (Poskiené
et al., 2018).

Clay casting moulds, crucibles, hearth fragments and a few drops of
metal were thrown into the ditch along with other debris as residents
cleaned up their household areas. Such distribution patterns of finds in the
hilltop settlements are common (Podénas et al., 2016b). It is noteworthy,
that the casting moulds from the Roman period were designed to cast pre-
dominantly one type of product, the spool-headed pins. This may indicate
that, as a result of the work performed by the metal casters, debris may
have been removed and technical ceramics entered this ditch site after a
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archeologinis kontekstas atspindi kitokj procesg — grei¢iausiai keliaujanciy
meistry trumpalaike veikla gyvenvietéje. Pastaroji hipotezé ne kartg yra
kelta ankstesniuose gelezies amziaus tyréjy darbuose (Michelbertas, 1986;
Simniskyté, 2002), o pastaryjy mety tyrimai Antilgéje suteikia daugiau ja
patvirtinanciy argumenty.

LIEJIMO FORMOS
RITINIAMS SMEIGTUKAMS

Iki $iol liejimo formos ritiniams smeigtukams rastos tik Antilgéje (5 pav.).
I$ viso jtvirtintoje gyvenvietéje aptikti 33 moliniy liejimo formy fragmen-
tai, kuriy nedidelé dalis galéjo priklausyti vélyvuoju bronzos amziumi ga-
mintiems ziedo formos dirbiniams ir kirviams. 9 liejimo formy fragmentai
neabejotinai atspindi ritiniy smeigtuky gamyba pagal galvutés modelio
jspaudus moliniame negatyve (6 pav.). Kitos liejimo formy dalys taip pat
galéjo priklausyti tiems patiems dirbiniams, bet rasti smeigtuky viduriniy
daliy jspaudai be ornamento vienareiksmiskai to patvirtinti neleidzia. Vie-
na liejimo forma issiskyré lenktos vielos uzsibaigianc¢iu burbulu negatyvu.
Panasu, be jos, Antilgés roméniskojo laikotarpio rinkinyje rasta tik vieno
tipo dirbinio gamybos liekany. Griovyje aptikti metalo lasai patikrinti
LNM mikrochemine analize' ir nustatyta, kad vienas i$ jy - vario, kitas -
vario ir cinko lydinio (zalvario).

Surastos liejimo formos, kuriose buvo atsispaudusios modelio galvutés,
rodo, kad jos priklausé maziausiai 3-4 smeigtukams. Jie visi skirtingy dy-
dziy galvutémis, puosti pinty virveliy jspaudais ir grioveliais. Galvutés dy-
dziai nei$siskyré masyvumu: 16, 22, 24, 30 mm skersmens virSutinéje ritéje.
Viename negatyve galima pamatuoti, kaip nuo 9 iki 18 mm skersmens plat-
éjo galvutés dalis tarp ri¢iy (6:1 pav.). Smeigtuko dalis Zemiau ri¢iy papras-
tai puosta grioveliais (6:3 pav.). Siems smeigtukams biidingos gselés, bet jy
techninéje keramikoje aptikti galima tikétis nebent esant brokui. Sékmingo
isliejimo metu liejimo forma yra sudauZoma, o idimant smeigtuka formos
dalj aplink gsele buvo bitina pilnai islauzyti.

Archeologiniuose rinkiniuose i$ kity vietoviy Lietuvoje akivaizdu, kad
standartizacijos kanonai Siems dirbiniams nebuvo taikomi. Vienetiniai
vaskiniai smeigtuko modeliai buvo kuriami islaikant bendrg stilistika, bet
jvairuojant dydziams ir rités puosSybos elementams (Snore, 1930: 44-47,
lent. III). Kai kurios smeigtuky galvutés masyvios, pavyzdziui, Paragau-
dzio pilkapyne aptikta sverianciy 23,3 g, pilkapyje Nr. 15, kape Nr. 1 (Mi-
chelbertas, 1997: 95, pav. 35%), ir 36,3 g — pilkapyje Nr. 33, tarp atsitiktiniy
radiniy (ibid: 121, pav. 78°). Ta¢iau zinoma ir kur kas maziau sverianciy
pilny bronziniy ar zalvariniy smeigtuky, pavyzdziui, Pajuostyje, pilkapyje
Nr. 7, kape Nr. 1 (Michelbertas, 2004: 32, pav. 30), dirbinys svéré vos 10,8 g*.
Gali bati, kad ne veltui masyvesnés galvutés buvo liejamos atskirai, o j jas
jstatomos gelezinés adatos buvo tvirtesnés.

1 Tyrimus atliko Vykinta Cerneckyté.
2 Saugoma LNM, AR 721:154.
3 Saugoma LNM, AR 721:156.
4 Saugoma LNM, AR 554:24.
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short period of metallurgical activity. If a long-term workshop had existed
in the settlement, cleaning up its vicinities would have resulted in a more
diverse collection of casting moulds, reflecting the production of more di-
verse artefacts. The archaeological context investigated in Antilgé reflects
a different process, probably the short-lived activity in the settlement of
a travelling craftsman. The latter hypothesis has been repeatedly raised
in earlier works of Iron Age researchers (Michelbertas, 1986; Simniskyte,
2002), and recent studies in Antilgé provide even more supportive argu-
ments.

CASTING MOULDS FOR
SPOOL-HEADED PINS

To this date, casting moulds for spool-headed pins have been found only
in the Antilgé (Fig. 5). A total of 33 fragments of clay casting moulds were
found in the fortified settlement, a small part of which may have belonged
to the ring-shaped artefacts and axes produced in the Late Bronze Age.
9 fragments of casting moulds undoubtedly reflect the production of
spool-headed pins based on the head pattern imprinted in the clay negative
(Fig. 6). Other parts of the casting moulds may also have belonged to the
same category, but the non-decorated imprints of the middle parts of the
pins do not explicitly confirm this. One casting mould stood out because
of a curved wire negative which ended with a bubble. Apart from it, the
remains of the production of only one type of artefact were found in the
Roman period collection of Antilgé. The metal drops found in the ditch
were verified by microchemical analysis in LNM as one of them was found
to be copper, the other, copper-zinc alloy (brass).

The casting moulds with the imprints of pin head in the negative of a
mould indicate that they belonged to at least 3-4 pins. They all came in
different size heads, decorated with twisted cord imprints and grooves.
The head sizes were not exclusively massive: 16, 22, 24, 30 mm diameter
in the top spool. In one negative, it was possible to measure the change
of the width of the head between the spools from 9 to 18 mm in diameter
(Fig. 6:1). The part of the pin below the spools was usually decorated with
grooves (Fig. 6:3). The handles are rather characteristic for these pins but
are expected to be detected only in defective cases in technical ceramics.
During successful casting, the casting mould was broken, and it was nec-
essary to completely break the casting mould around the handle when re-
moving the pin.

It is evident from archaeological collections of other sites in Lithuania
that the canons of standardisation were not applied to these artefacts. Uni-
tary wax models of pins were designed to maintain a common style, but
varied in size and spool decoration (Schnore, 1930: 44-47, tab. III). Some of
the pins are massive, for example, the one found in the Paragaudis barrow
ground weighed 23.3 g, in barrow 15, grave 1 (Michelbertas, 1997: 95, fig.

1 The analyses were conducted by Vykinta Cerneckyté.
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Antilgéje rastoms liejimo formoms ritiniams smeigtukams analogijos
pagal galvutés forma, briauny rastg ir gsele Zinomos i§ Jagminiskiy®> (Ju-
ga-Szymaniska, 2014: 341, S.47, 499, Tabl. XLIX) ir Pakalniskiy® (Oruers...,
1902: 111-112, puc. 213; Juga-Szymanska, 2014: 347, S.71). Tolimesni varian-
tai aptikti Pajuostyje, pilkapyje Nr. 13, kape Nr. 37 (Michelbertas, 2004: 30,
pav. 28) ir Juostininkuose® (Juga-Szymanska, 2014: 342, S.52). Pintos virve-
lés jspaudai aptikti kur kas reciau, bet Zinoma labai artima Antilgéje lietiems
smeigtukams analogija i§ Kursiy pilkapyno (Michelbertas, 2009: 21, pav. 6).
Siuo ornamentu puosty briauny zinoma i§ tolimesniy ritiniy smeigtuky
analogijy, pavyzdziui, surastieji tame pac¢iame Kursiy pilkapyne, pilkapyje
Nr. 3, kape Nr. 1 (ibid: 55, pav. 49) ir Pazars¢io pilkapyje Nr. 32, kape Nr. 1°
(Michelbertas, 1978). Minétas sudétingiau i§gaunamas ornamentas byloja,
kad Antilgéje gaminti ritiniai smeigtukai buvo puosiami labiau pazengu-
siy specialisty ir kruops$ciau nei daugelis $io tipo smeigtuky Lietuvoje. Di-
desné dalis liejimo formy, surasty Antilgéje, atspindi masyvesniy galvuciy
gamyba, biidingg 1 grupés ritiniams smeigtukams, datuojamais Bia-B2 pe-
riodais (Michelbetas, 1986: 125-127).

5 Saugoma LNM, AR 16:22.
6 Saugoma LNM, AR 39:105.
7 Saugoma LNM, AR 554:133.
8 Aptiktas atsitiktinai. Saugoma LNM, AR 545:6.
9 Saugoma LNM, AR 650:23.
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35%), and there was one of 36.3 g in barrow 33, among stray finds (ibid: 121,
fig. 78%). However, much lighter weight full bronze or brass pins are also
known, for example, in Pajuostis, barrow 7, grave 1 (Michelbertas, 2004:
32, fig. 30), the artefact weighed just 10.8 g*. It may be why the larger heads
were cast individually, and the iron needles inserted were stronger.

For spool-headed pins found in the Antilgé analogies in terms of the
shape of the head, the edge pattern and the handle are known from Jag-
miniskes® (Juga-Szymanska, 2014: 341, S.47 499, Tabl. XLIX) and Pa-
kalniskiai® (Ottichet ..., 1902: 111-112, puc. 213; Juga-Szymanska, 2014: 347,
S.71). Further variants are found in Pajuostis, barrow 13, grave 3” (Michel-
bertas, 2004: 30, fig. 28) and Juostininkai® (Yuga-Szymanska, 2014: 342,
S.52). The imprints of twisted cord are much less frequent, but a very close
analogy to the pins made in the Antilgé were found in the Kursiai barrows
(Michelbertas, 2009: 21, fig. 6). The edges decorated with this ornament are
known from further analogies of spool-headed pins, such as those found
in the same Kursiai barrows, i.e. barrow 3, grave 1 (ibid: 55, fig. 49) and in
Pazarstis barrow 32, grave 1° (Michelbertas, 1978). The more elaborate orna-
ment mentioned above shows that the spool-headed pins made in Antilgé
were decorated by advanced professionals and more carefully compared to
many pins of this type in Lithuania. Most of the casting moulds found in
Antilgé reflect the production of the larger heads typical of spool-headed
pins from Group 1, dating from the Bia-B2 periods (Michelbertas, 1986:
125-127).

METHODOLOGY OF
EXPERIMENTAL RESEARCH

In preparation for the experiments we used the experience gained so far
in archaeometallurgical research, archaeological finds, i.e. the products,
spool-headed pins, casting waste, and in situ found objects related to met-
allurgy. Spool-headed pins have been discussed in generalising and spe-
cialised papers (Moora, 1929, taf. XII; Snore, 1930; Michelbertas, 1986; Ju-
ga-Szymanska, 2014). Hitherto known remains of non-ferrous metallurgy
from the Roman period consisted mainly of egg-shaped crucibles, hearth
fragments, metal drops and ingots, and clay casting moulds, the internal
surfaces of which rarely showed the negatives of specific artefacts. At the
hillfort of the Aukuro kalnas (Altar Mountain) in Kernavé, a casting mould
of the Nemenciné type spiral-disk temple ornament (Luchtanas, 1994) and
in Narkanai (Luchtanas, 1981) a casting mould of probably a barrel-shaped
pin or a notched bracelet were found. The possibility of relying more on
production waste and technical ceramics dated to shorter term occupation

Stored in LNM, AR 721:154.

Stored in LNM, AR 721:156.

Stored in LNM, AR 554:24.

Stored in LNM, AR 16:22.

Stored in LNM, AR 39:105.

Stored in LNM, AR 554:133.

A stray find. Stored in LNM, AR 545:6.
Stored in LNM, AR 650:23.
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EKSPERIMENTINIO
TYRIMO METODIKA

Rengdamiesi eksperimentams naudojomés iki $iol sukaupta metalurginiy
tyrimy patirtimi, archeologiniais radiniais, t. y. gamybos produktais — ri-
tiniais smeigtukais, liejimo atliekomis ir in situ rastas objektais, susijusiais
su metalurgija. Ritiniai smeigtukai buvo aptarti apibendrinamuosiuose ir
specializuotuose darbuose (Moora, 1929, taf. XII; Snore, 1930; Michelbertas,
1986; Juga-Szymanska, 2014). Iki $iol Zinomas roméniskojo laikotarpio spal-
votosios metalurgijos liekanas daugiausiai sudaré kiausinio formos tigliai,
zaizdry fragmentai, metalo lagai ir liejiniai bei molinés liejimo formos, kuriy
vidiniuose pavirsiuose retai jzvelgiami konkreciy liejamy dirbiniy negatyvai.
Aukuro kalno piliakalnyje Kernavéje aptikta Nemencinés tipo antsmilkinio
(Luchtanas, 1994), o Narkanuose (Luchtanas, 1981) greiciausiai statinélinio
smeigtuko arba rantytos apyrankés liejimo forma. Galimybé i$samiau rem-
tis gamybos atliekomis, technine keramika atsirado visai neseniai, kai buvo
atrasta liejimo formy Antilgés jtvirtintoje gyvenvietéje (Poskiené ir kt., 2018).
loginius rinkinius pastebéta, kad tigliuose molio deformacijos vyrauja iSori-
néje sieneliy puséje, todél oras buvo paduodamas ne i§ virSaus, o greiciau-
siai i$ $ono. Orui paduoti skirta molinj paistuvg naudojome pasigamintg jau
ankstesniy eksperimenty metu (zr. Podénas, Babenskas, 2017), tik jj statéme
tarp zaizdro akmeny kampu. Zaizdrg rekonstravome atkartodami formg ir
dydj pagal in situ aptiktaji Narkanuose (ibid.). Kurui pasirinktos lapuociy
anglys. Eksperimenty metu metalui lydyti kaip fliusas naudota boro ragstis.

Kiekvieno bandymo metu salygos kito nedaug: gaminti skirtingy formy
ir dydziy ritiniai smeigtukai. Rekonstruojant atvirg metalo lydymo procesa
temperatira nebuvo kontroliuojama, o remtasi intuityvia patirtimi, kaip tai
galéjo daryti roméniskuoju laikotarpiu dirbe liejikai. Eksperimento eigoje
technologija aiSkinomés pazingsniui, kai kas nepavykdavo, bandydavome
taisyti, daryti i§ naujo ir testi bandymus. Taigi i§samiai tyrimo metodika
aptarsime kartu su eksperimento eigos ir rezultaty aprasymu.

EKSPERIMENTO
EIGA IR REZULTATAI

Eksperimentas buvo atliekamas keturiais etapais: vaskinio smeigtuko mo-
delio formavimas, molinés liejimo formos gamyba, liejimo bandymai ir
liejinio apdirbimas.

Vaskiniy modeliy formavimo etapas

Aigkinantis vaskiniy modeliy gamyba buvo atskirai formuojama sudétin-
giausia smeigtuko dalis - galvuté, véliau pritvirtinant prie jos kojele ir lietj.
Galvuté formuojama rankomis. Atkreiptinas démesys j rités rateliy dydzio
skirtumus: apatinis — mazesnis, labiau isryskintas, o virSutinis — didesnis,
j ji palaipsniui pereinama platinant galvutés viduriniaja dalj nuo apacios j
vir$y. Vaskiniy smeigtuky galvutés buvo puosiamos jvairiais budais, jréz-
tais grioveliais, ranteliais ir prilipdant atskiras pynimg imituojancias dalis.

Romeéniskojo laikotarpio ritinis smeigtukas: nuo archeologinio radinio iki rekonstrukcijos
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compared to above-mentioned sites only recently emerged when casting
moulds were discovered in the fortified settlement of Antilgé (Poskiené et
al., 2018). A review of the archaeological collections of Aukstadvaris, Ker-
eliai (Podénas, in pressa) and Kernavé found that the clay crucibles were
predominantly deformed on the outside of their walls, therefore the air was
supplied from the side rather than from the top. We used tuyeres to supply
air, which had been already made for previous experiments (see Podénas,
Babenskas, 2017); we just placed it between the rocks of the hearth at an
angle, to produce airflow from the side instead of the top. We reconstruct-
ed the hearth by replicating the shape and size of the one in situ found in
Narkanai (ibid.). Deciduous coal was selected as fuel. Boric acid was used
as a flux to melt the metal during the experiments.

The conditions varied little with each test, and the production of
spool-headed pins of different shapes and sizes was carried out. During
the reconstruction of the open metal smelting process the temperature was
not controlled, but it was based on intuitive experience as the Roman pe-
riod casters would have done it. As the experiment progressed, we took
the technology step-by-step, some things failed, we tried to repair it, tried
again, and continued the testing. Thus, the research methodology will be
discussed in detail, together with a description of the course and results of
the experiment.

PROGRESS AND RESULTS
OF THE EXPERIMENT

The experiment was carried out in four steps: shaping of the wax pin mod-
el, production of the clay casting mould, casting tests and the processing
of the ingot.

Wax model formation stage

Through learning the process of the production of wax models, the most
difficult part of the pin, the head, was shaped separately, and later the foot
and the casting jet were attached to it. The head was shaped by hands. Note
the differences in the size of the spool wheels: the lower one is smaller,
more prominent, and the upper one is larger, gradually moving from the
bottom up to the top of the head. The heads of the wax pins were decorated
in various ways, with grooves, notches, and by sticking individual parts
imitating corded patterns.

3 tests were made to determine the method of forming the corded pat-

tern in the casting mould:

1. Waxed cord was formed with hands. Later, an attempt was made to
twist it, but while doing so, the wax collapsed. Test failed.

2. When the wax was heated, a thin thread was soaked in it, and was
immediately twisted. Test was successful.

3. Grooves were carved into handmade wax cord that mimicked the
ornament. The test was somewhat successful, but required great ac-
curacy and time, which was inefficient. The obtained ornament was
not as neat as those seen in the negatives of casting moulds and pins.

Spool-headed Pin from the Roman Period: From Archaeological Find to Reconstruction



3 bandymais siekta nustatyti pynimo rasto liejimo formoje suformavi-

mo buda:

1. vaskiné virvuté formuota rankomis. Véliau ja bandyta susukti, tac¢iau
tai darant vaskas subyréjo. Bandymas nesékmingas;

2. jkaitinus vaskg jame pamirkomas nestoras siilas, kuris i$ karto susu-
kamas. Bandymas sékmingas;

3. rankomis suformuojama vasgkiné virvuté ir joje iSraizomi grioveliai,
atkartojantys ornamentg. Bandymas sékmingas, bet jam reikia dide-
lio tikslumo ir laiko, todél toks biidas neefektyvus. ISgaunamas orna-
mentas ne toks tvarkingas, kaip matomas liejimo formy negatyvuose
ir smeigtukuose.

Vagkinis sitilas statomas j griovelius ant smeigtuko galvutés briauny.
Kai kurie smeigtukai palikti tik su grioveliais atkartojant stilistines ritiniy
smeigtuky variacijas. Smeigtuko aselés dalis su grioveliy rastu ir smeigtu-
ko kojele formuojama atskirai. Véliau kaitinant vaska atskiros dalys sujun-
giamos j vieng vaskinj smeigtuka, prie kurio i§ kojelés pusés prilipdomas
platéjantis liecio modelis.

Moliniy liejimo formy
ir tigliy gamyba

Liejimo formy gamybai naudotas vietinis, netoli kairiojo Kopli¢iankos
(Vilniaus r. sav.) upelio kranto, arti Zemés pavirsiaus gladéjes molis. Visy
pirma, vaskinis smeigtuko modelis pamirkomas j skysta molj arba apte-
pamas labai skystu molio be priemai$y sluoksniu, siekiant uzpildyti visas
modelio ertmes. Sis procesas kartojamas kelis kartus leidziant anks&iau
uzteptam skystam moliui apdziati. Formos dziovintos pakabintos $esélyje,
vengiant skersvéjo, kad pavirsius tolygiai iSdziaty. Pirmiems sluoksneliams
iSdziuvus, vaskinis smeigtuko modelis aplipdytas antru, storesniu, gausiai
liesinto smulkiu sméliu, molio sluoksniu. I§ viso taip buvo parengtos 5 mo-
linés liejimo formos. Né vienai i§ jy neformuoti orui ideiti skirti takai. Lie-
jimo formos dziovintos lauke, pavésyje, bet dél véjo jy pavirsius dziuvo ne-
vienodai ir pradéjo skilinéti, todél papildomai pavir$ius buvo sutvirtintas
uztepant skystu moliu ir dZiovinimas testas uzdaroje patalpoje. Molinés
liejimo formos dziovintos 7 dienas.

Tiglis gamintas kiausinio formos, su gausia smulkaus smélio priemai-
$a pagal analogijas Antilgés jtvirtintoje gyvenvietéje. Ta pati tigliy forma
isliko per visg gelezies amziy. Pilnai rekonstruojamy tigliy aptikta Auksta-
dvaryje, Kereliuose, Kernavéje ir Narkiinuose. Siekta suformuoti didesnio
tirio su storesnémis sienelémis, vieno sluoksnio.

Metalo liejimas

Pirmas liejimo bandymy etapas atliktas 2019 m. balandzio 26 d. vakare.
Zaizdras formuotas tik i§ akmeny, apie 35 cm ilgio su 15-20 cm plocio vidi-
ne erdve, didesnio Zidinio su akmeny vainiku kraste (7 pav.). Zaizdras ne-
aplipdytas moliu, todél $iluma lengviau i$¢jo kaitinimo metu. I§ jo $ono 9o
laipsniy kampu pastatytas molinis oro pistuvas. Oro padavimas vykdytas
per odines dumples, tiesiogiai nesilie¢ianciomis su pastuvu (8 pav.).
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7 pav. Zaizdras pirmo
metalo liejimo bandymo
metu. V. MICELICAITES NUOTR.

Fig. 7. Hearth during the
first metal casting test.
PHOTO BY V. MICELICAITE

8 pav. Metalo liejimo
bandymo metu
palaipsniui kaitinamas
tiglis. V. MICELICAITES NUOTR.

Fig. 8. The crucible is
gradually heated during
the casting test. PHOTO BY
V. MICELICAITE
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The wax thread was placed into the grooves on the edges of the pin head.
Some pins were left with grooves only, reproducing stylistic variations of
pool-headed pins. The part of the pin with a handle and the groove pattern
and the pin leg were formed separately. Later, when the wax is heated, the
individual parts were joined into a single wax pin, to which the expanding
model of casting jet was attached from the side of the leg.

Production of clay casting
moulds and crucibles

For the production of casting moulds, a local clay was used, found near
the left bank of the Kopli¢ianka rivulet (Vilnius dist.), close to the ground
surface. First of all, the wax pin model was soaked in liquid clay or coated
with a very liquid layer of clay without inclusions to fill all the cavities in
the model. This process was repeated several times allowing the previous-
ly applied liquid clay to dry. The moulds were hung in the shade, avoid-
ing draughts to allow the surface to dry evenly. After the first layers had
dried, the wax pin model was covered with a second, thicker layer of clay
richly tempered with fine sand. In total, 5 casting moulds were prepared
in this way. None of them had airway paths. The casting moulds were
dried outdoors, in the shade, but due to the wind, their surfaces dried
unevenly and began to crack, so the surface was additionally reinforced
with liquid clay and the drying continued indoors. Clay casting moulds
dried for 7 days.

Spool-headed Pin from the Roman Period: From Archaeological Find to Reconstruction



Eksperimento metu naudotas metalo lydinys L63: Cu 62-65 proc.; Zn
34,5-38 proc.; Fe iki 0,2 proc.; P iki 0,001 proc.; Pb iki 0,07 proc.; Sb iki
0,005 proc.; Bi iki 0,002 proc.; visos priemai$os be vario ir cinko iki 0,5
proc. Pirmo liejimo bandymo metu kartu su $io lydinio dirbiniais tiglyje
buvo jdéta vario lazdelé siekiant metalo lydinio, artimesnio gelezies am-
ziaus metaly sudéciai, t. y. Zemesne cinko dalimi lydinyje (Zr. Merkevicius,
19733; 1973b; 1984; Simniskyté, 2002).

Pirmam bandymy etapui parinktos dvi liejimo formos i§ 5 paruosty.
I8degant iddziuvusias formas, vaskas buvo surinkinéjamas moliniuose
samteliuose. Sioje bandymo dalyje suskilo viena i liejimo formy dél ne-
tolygiai padengto molio sluoksnio, kuris vietomis buvo per plonas. Vaskas
i$ dirbinio istekéjo ne tik per suformuota lietj, bet ir persisunkdamas per
mikrojtrakimy vietas (9 pav.), bet tai formos nesugadino. ISdegant liejimo
formas palaipsniui kelta tiglio temperatiira, taip ji iSdegant.

Tiglis jstatytas ] jkaitusias anglis. ] jj idéta metalo, jvairiy smulkiy aplau-
zyty dirbiniy ir vario lazdeliy pavidalu (10 pav.). Tiglis apstatytas stambes-
némis lapuociy anglimis. Pradéjus kaitinti metalg galutinai iSdegtas tiglis.
Netrukus pasirodé zalia liepsna vykstant fosforo $alinimui i§ jdéto metalo
lauzo. Véliau testas oro padavimas j Zaizdra, kuris reguliariai pildytas angli-
mis. Metalui visiskai islydyti prireiké 22 min. Likus apie minutei iki metalo
liejimo, i lydinj medine lazdele jdéta boro ragsties, taip sutraukiant dalj
susi$lakavusiy daliy. Metalo lauzas buvo visiskai uzpildes tiglio aukstj, o
issilydes sutekéjo j tiglio apatine dalj ir uzémé apie trecdalj jo tario. Tiglj
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9 pav. Liejimo formos
iSdegimas ir vasko
surinkimas. v. MICELICAITES
NUOTR.

Fig. 9. Burning-out of

the casting mould and
collection of wax. PHOTO BY
V. MICELICAITE

10 pav. Tiglis jdéjus
metalo lauZo.
V. MICELICAITES NUOTR.

Fig. 10. Crucible after
adding scrap metal. pHOTO
BY V. MICELICAITE
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The crucible was made in the shape of an egg with a large amount of a
fine sand admixture according to analogous finds from Antilgé fortified
settlement. The same shape of the crucibles remained throughout the Iron
Age. Fully reconstructed crucibles were found in Aukstadvaris, Kereliai,
Kernavé and Narkanai. The aim was to form a crucible of a single layer with
a larger volume and thicker walls.

Casting of metal

The first stage of the casting test was completed on April 26", 2019, in the
evening. The hearth was formed only of stones, about 35 cm long with a
15-20 cm wide interior space, at the edge of a larger fireplace with a stone
crown (Fig. 7). The hearth was not covered with clay, so it was easier for
heat to escape during the heating. Tuyeres were positioned at 9o degrees
from its side. The air was supplied through leather bellows, which did not
come in direct contact with the tuyeres (Fig. 8).

The metal alloy L63 was used in the experiment: Cu 62-65%; Zn 34.5-
38%; Fe up to 0.2%; P up to 0.001%; Pb up to 0.07%; Sb to 0.005%; Bi up
to 0.002%; all admixtures, excluding copper and zinc, up to 0.5%. During
the first casting test, a copper rod was inserted into the crucible together
with the artefacts of this alloy to bring the metal alloy closer to the compo-
sition of the Iron Age metals, i.e. with lower zinc content in the alloy (see
Merkevicius, 1973a; 1973b; 1984; Simniskyté, 2002).

For the first stage of the test, two casting moulds out of 5 were select-
ed. During the burning of the dried forms, the wax was collected in clay
scoops. In this part of the test, one of the casting moulds cracked due to
an unevenly laid clay layer which was sometimes too thin. Not only did
the wax flow out of the artefact through the formed casting jet, but also
through the micro-cracks (Fig. 9), but it did not damage the mould. As the
casting moulds were burned, the temperature of the crucible was gradually
raised, thereby burning it out.

The crucible was placed into the hot coals. Metal was put inside the cru-
cible, along with various small broken artefacts and copper sticks (Fig. 10).
Large deciduous coals were placed around the crucible. When the metal
was heated, the crucible was finally burnt out. Soon a green flame appeared
due to the phosphorus evaporation from the scrap metal. Subsequently, air
was continuously fed to the hearth, which was regularly filled with coal. It
took 22 minutes to completely melt the metal. About a minute before cast-
ing, boric acid was added to the alloy with a wooden stick, thereby shrink-
ing some of slaggy parts. The scrap metal filled the height of the crucible
completely, and when melted, it flowed into the lower part of the crucible
and occupied about one-third of its volume. After lifting the crucible with
tongs from the hearth, the fluidity of the metal was checked by churning
and then the casting was performed. Two people worked on the bellows
throughout the test, and one of them later performed the casting. The cru-
cible was raised with metal tongs. One side of the crucible had begun to
melt, so it was not used for the second time. The main clay deformations
were concentrated only on the outside of the crucible, where the air supply
was directed. Thus, during the test, the crucible was damaged due to lack
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pakélus znyplémis nuo Zaizdro, patikrintas metalo skystumas jj patelius-
kavus ir atliktas liejimas. Prie dumpliy viso bandymo metu dirbo du Zmo-
nés, vienas i$ jy véliau atliko liejima. Tiglis keltas metalinémis Znyplémis.
Jo viena pusé buvo pradéjusi lydytis, todél antrg karta tiglis nebenaudotas.
Pagrindinés molio deformacijos koncentravosi tik tiglio iSoréje, oro pada-
vimo puséje. Taigi bandymo metu dél patirties stokos sugadintas tiglis, bet
pavyko sékmingai islieti metalg (11 pav.).

Sudauzius liejimo formg paaiskéjo, kad bandymas atliktas sékmingai.
Skystas metalas uzpildé visas formos vidines ertmes, jskaitant mikrojtra-
kimus (12 pav.). Jy vietoje susiformave nedideli prielipai véliau lengvai pa-
galinti $lifuojant dirbinj. Sudauzytos liejimo formos dalys buvo panasios
j aptiktasias archeologiniy tyrimy metu savo spalva ir molio vientisumu
bei apriikusiu negatyvo pavir$iumi su ryskiai matomu ornamentu (13 pav.).
Atskiri sluoksniai neisryskéjo liejimo formos molio maséje, todél jie ir ar-
cheologiniuose radiniuose nebitinai visada gali buti atpazjstami.

Antrasis liejimo bandymy etapas suplanuotas atlikti Lenkijoje, Jotvingiy
archeologinio festivalio $alia Sveicarijos kapinyno, Suvalky apylinkése,
metu. Jau iSdegant liejimo formas, jos dél permainingy oro salygy bei per
plony sieneliy sultZzo pusiau.

Atliktas eksperimentas parodé, kad gaminant molines liejimo formas
reik§meés turéjo smélio kiekis molio maséje. Taip pat svarbu islaikyti tolygy
liejimo formy sieneliy storj, siekiant jy patvarumo. Liejimo forma, kurios
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11 pav. Metalo pylimas
j liejimo forma.
V. MICELICAITES NUOTR.

Fig.11. Pouring metal into
a casting mould. PHOTO BY
V. MICELICAITE
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of experience by the researchers, but it was still possible to perform the
casting for that time (Fig. 11).

When the casting mould was broken, it was found that the pin was cast
successfully. Liquid metal filled all of the internal cavities of mould, includ-
ing the micro-cracks (Fig. 12). The small adhered entities that formed in
those places were easily removed later by grinding the artefact. The broken
parts of the casting mould were similar to those found during archaeolog-
ical investigations in terms of colour and clay integrity. They also had a
sooty negative surface with a prominent ornament (Fig. 13). The individual
layers did not appear in the clay mass of the casting mould, so different clay
layers of the casting moulds may not always be recognisable in archaeolog-
ical finds as well.

The second stage of the casting test was scheduled to take place in Poland
during the Jotvingian Archaeological Festival near the Szweicarija burial
ground in the Suwalki region. Although when the casting moulds were
burned, they broke in half due to changing humidity and temperature,
and probably because of the walls of the casting mould not being thick
enough.

The experiment showed that the amount of sand in the clay mass was
an important factor in the production of clay casting moulds. It was also
important to maintain a consistent wall thickness in the casting moulds
for their durability. The casting mould with the richly sand-tempered clay
mass, especially on the outer part, was the only one with sufficient durabil-
ity to withstand the casting stage of the experiment.

Post-processing of metal
artefacts after the casting

In the final production stage, the cast pin was given an aesthetic-functional
shape. The casting jet were removed by cutting, and any adhered entities
were also cut or smoothed with a file. The pin leg was straightened by forg-
ing, and the tip was tapered to give the pin the characteristic shape of a
needle. The entire surface of the artefact was ground with rocks and sand
of different coarseness and polished until gloss. If necessary, the ornament
was deepened and the top of the head was additionally engraved with the
marks typical of this type of pin.

DISCUSSION

During the experiment, waste from the production process and fragments
of the broken casting moulds corresponded to those found in the Antilgé
fortified settlement, with the exception of the crucible that we deformed
drastically. The crucible used in the tests was overheated, but archaeological
finds indicated the work of more experienced craftsmen as the archaeolog-
ical crucibles retained the shape of the wall. This was a recurring observa-
tion of experimental studies (Podénas, Babenskas, 2017: 110, fig. 7) showing
that the necessary skills for casting were not quickly developed. Non-fer-
rous metal raw materials were rare in the Southeast Baltic region and had
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12 pav. ISlietas
smeigtukas ir sudauzytos
liejimo formos fragmentai.
V. MICELICAITES NUOTR.

Fig. 12. Cast pin and
fragments of a broken
casting mould. pPHOTO BY
V. MICELICAITE

molio masé liesinta sméliu gausiausiai, ypa¢ iSorinéje dalyje, vienintelé
buvo pakankamo patvarumo, kad atlaikyty eksperimentinio liejimo ban-
dymy etapa.

Metalinio dirbinio
apdorojimas po liejimo

Galutiniame gamybos etape iSlietam smeigtukui suteikiama esteti-
né-funkciné forma. Atkertant pasalinamas lietis, atkertami arba nudildi-
nami prielipai. Smeigtuko kojelé kalimo budu iStiesiama, o jos galas nu-
smailinamas suteikiant smeigtuky adatoms bidinga formga. Visas dirbinio
pavirsius $lifuojamas skirtingo rapumo akmenimis ir sméliu bei poliruo-
jamas odele iki blizgesio. Prireikus pagilinamas ornamentas, o galvutés
vir§us papildomai graviruojamas $io tipo smeigtuky puosybai budingais
zenklais.

DISKUSIJA

Eksperimento metu gamybos proceso atliekos, sudauzyty liejimo formy
fragmentai atitiko Antilgés jtvirtintos gyvenvietés radinius, i§skyrus tiglius,
kurie rasti iSlaike sienelés formg bei iSorinés pusés stikliskumg. Atlikty
bandymy metu naudotas tiglis buvo perkaitintas, bet archeologiniai radi-
niai byloja apie kur kas labiau patyrusiy meistry veikla. Tai pasikartojan-
tis eksperimentiniy tyrimy pastebéjimas (Podénas, Babenskas, 2017: 110,
pav. 7), rodantis, kad reikiami liejiko jgiidZiai néra greitai iSugdomi. Spal-
votojo metalo Zaliava pietryciy Baltijos regione yra reta ir turéjo bati im-
portuojama bei vertinama. Nors nesékmingo liejimo metu metalg galima
perlydyti, bet tokiu badu prarandama naudotos zaliavos dalis ir dél pagrin-
dinio legiruojanc¢io metalo mazéjimo lydinyje prastéja jo savybés. Todél
spalvotojo metalo liejimo Zinios grei¢iausiai buvo perduodamos atsakingai,
saugant turimg metalo lauzg ir archeologiniame kontekste atsispindi kur
kas labiau patyrusiy specialisty veikla nei $io straipsnio autoriy. Antilgés
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to be imported and valued. Although molten metal could be re-melted in
the case of a failed casting attempt, this would result in the loss of a portion
of the raw material used and the diminution of the main alloying metal in
the alloy degrades its properties. Therefore, the knowledge of non-ferrous
metal casting was probably passed on responsibly, scrap metal kept, and
the archaeological context reflects the performance of more experienced
professionals than the authors of this article. The experience of the Antilgé
casters is also evident from the precision of the wax models of the arte-
facts, which were imprinted in the clay casting moulds. However, at that
time, the variety of cast jewellery could have been much wider, apart from
pins, bracelets, neck-rings, temple ornaments, pendants were also made.
The question therefore arises as to why casting moulds found in Antilgeé
belonged to only one particular type of pin. It is related to the needs of the
clientele and the jewellery tradition created by the casters.

Who were they? Were they members of the same community skilled in
non-ferrous metallurgy, members of a separate family specialising in jew-
ellery, or not necessarily permanent residents of Antilgé? For almost a cen-
tury, the hypothesis of travelling metallurgists (Childe, 1930; Michelbertas,
1986; Simniskyté, 2002; Civilyté, 2014) has been raised in archaeological
literature when discussing of the possibility of local workshops (Graudon-
is, 1989; Bliujiené, 2006; Vasks, 2010; Sperling, 2014). Even in a large part of
the non-ferrous metallurgy production of headbands, exquisitely decorat-
ed rings, and brooches in the medieval town of Kernavé, the distinctive fea-
tures of techniques used by foreign jewellers of the 13th century Kievan Rus’
are visible. It cannot be ruled out that the jewellers who worked in the town
of Kernavé were refugees from the Mongol Tatars, or were displaced from
Novgorod (cf. Typasiy, 2003: 130, Ma. 45, 46: 5) and gradually integrated
into the local community. In addition to the techniques that were unusu-
al in traditional Baltic jewellery, they also produced hybrid jewellery that
combined local fashion with the achievements of foreign jewellery such as
filigree, blackening, and amalgam gilding. Casting non-ferrous metals in
the Antilgeé did not require a long-term workshop, and setting up a hearth,
casting moulds and crucibles did not take long. The experiment showed
that it could take up to a couple of weeks to produce enough artefacts to
fill the local community market. Later, after exchanging the manufactured
artefacts, the travelling craftsmen could move to another settlement or
community. The context of the casting moulds of Antilgé may reflect the
existence of workshops of a temporal type, that were the legacy of travelling
casters. Still, the styles and traditions of the local artefacts that developed
during the Roman period suggest that travelling metallurgists were prob-
ably members of the Baltic community. Until the second half of the 20th
century travelling tailors and small craftsmen in other fields, who had no
permanent place of residence, were known in the Lithuanian ethnographic
context.

During the first centuries AD the rapid development of metallurgy be-
came evident in the Eastern Baltic region. Traces of ferrous metallurgy
have been found in most of the settlements of this period, which indi-
cates that the locals were practising it at that time and ironworks were
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liejiky patirtis matoma ir i§ preciziskai atlikty dirbiniy vaskiniy modeliy,
atsispaudusiy molinése liejimo formose. Taciau tuo metu liety papuosa-
ly be smeigtuky, jskaitant apyrankes, antkakles, antsmilkinius, kabucius,
jvairoveé galéjo buti kur kas platesné. Todél kyla klausimas, kodél Antilgéje
aptikta tik vieno konkretaus smeigtuko tipo liejimo formy. Tai susije su
uzsakovo poreikiais ir liejiky kuriama juvelyrikos tradicija.

Kas jie buvo? Tos pacios bendruomenés atstovai, jgude spalvotosios me-
talurgijos srityje, atskiros Seimos nariai, besispecializuojantys juvelyrikos
srityje, ar vis tik nebutinai nuolatiniai Antilgés gyventojai? Jau beveik $imt-
metj archeologinégje literatiiroje keliama keliaujan¢iy metalurgy hipotezé
(Childe, 1930; Michelbertas, 1986; Simniskyté, 2002; Civilyté, 2014) dis-
kutuojant dél vietiniy dirbtuviy egzistavimo galimybés (Graudonis, 1989;
Bliujiené, 2006; Vasks, 2010; Sperling, 2014). Net viduramziy Kernavés
miesto nemazoje dalyje spalvotosios metalurgijos produkcijos, apgalviy,
isskirtinio puo$numo Zziedy, segiy ryski svetimsaliy juvelyry naudotos
technikos bruozy, budingy XIII a. Kijevo Rusiai. Neatmestina galimybe,
kad Kernavés mieste dirbe juvelyrai buvo pabégéliai nuo mongoly-totoriy
arba perkelti i§ Naugarduko (plg. I'ypaBiu, 2003: 130, Man. 45, 46:5), pa-
laipsniui integravesi j vieting bendruomene. Salia visai nebiidingy tradici-
nei balty juvelyrikai techniky jie gamindavo ir hibridinius papuosalus, ku-
riuose vietos madg atitinkanti forma derinta su svetimy krasty juvelyrikos
laiméjimais, kaip filigranu, juodinimu, amalgaminiu auksavimu. Antilgéje
vykdytam spalvotyjy metaly liejimui nebuvo reikalinga ilgalaiké dirbtuve,
o zaizdro jrengimas, liejimo formy ir tigliy suformavimas ilgai neuztruk-
davo. Eksperimentas parodé, kad dirbiniy, uzpildanéiy vietinés bendruo-
menés rinka, gamyba galéjo uztrukti ne daugiau kaip porg savaiciy. Véliau
iskeite pagamintus dirbinius, keliaujantys meistrai galéjo persikelti j kitos
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essentially displacing the bone-antler. Meanwhile, non-ferrous metallur-
gy had not gained such scale, its traces have been found in only a small
number of settlements and there is no possibility of talking about widely
developed local non-ferrous metallurgy. Although scarce, bronze artefacts
not only mimicked foreign types of wares, but throughout the region a
distinctive style of jewellery was formed, with types of artefacts specific to
the entire Eastern Baltic region or only to emerging areas of the specific
tribes. These are, in particular, flat temple ornaments with a keyhole cut-
out, some types of pins and bracelets. Unlike the granulation, filigree and
gilding, techniques common in the Classical antiquity world, all imitation
jewellery in the Baltic region was made by casting (Bliujiene, 2006). This
technique was widely used and became popular in later periods of the Iron
Age. Jewellery innovations appeared in the Eastern Baltic region during
the Migration period in the middle of the 1st millennium AD (Vidgiriai,
Taurapilis, Plinkaigalis), but the new traditions from the Central Europe-
an regions did not have continuity and a strong transferability to local jew-
ellers. Another wave of new jewellery technology reached our lands only
in the 13™-14™ centuries, and reflected strong contacts with the jewellery
of Rus’.

The development of local jewellery in the first centuries AD was direct-
ly related to the well-established trade routes, with much greater quan-
tities of non-ferrous metals, in particular bronze and brass, entering the
Eastern Baltic region in the form of raw materials and Roman coins. Indi-
vidual, and even treasure troves of Roman coins have been found not only
on the amber-rich coasts of the Baltic Sea, but also throughout the area
between the Nemunas and Daugava, including sites of brushed pottery
culture. The integration of the eastern Baltic region into Pan-European
trade network greatly accelerated the economic development of this re-
gion. It is likely, that wax became one of the export commodities, which
was in high demand both in the local and in distant markets. Along with
technical ceramics, clay scoops have been found, which appeared in these
lands during the Roman period, and are mostly found in the cultural ho-
rizons of that period. Researchers have discussed their function so far,
but undoubted interpretation was not reached (Luchtanas, 1981: 6; Civi-
lyté, 2014: 107). The experiment showed that those scoops were convenient
for collecting melted wax from a heated casting mould, and this avoided
the loss of expensive wax. However, chemical and spectroscopic studies,
which could be used reliably to trace wax or metal, are needed to confirm
the function of the scoops. Multi-functionality of these artefacts cannot
to be ruled out.

The highest concentrations of bronze/brass jewellery were found in the
regions where the burial sites are found, but so far traces of the specific
activity of jewellers have been found only in the investigated settlements of
Eastern Lithuania, and their number is rather small, just small amounts of
crucibles, casting moulds and waste, clay scoops and fragments of hearths.
The same situation is demonstrated by the spool-headed pins discussed in
the article. To date, traces of their production have been found only in the
Antilgé, whereas single pins or their imitations in bone have been found in
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bendruomenés gyvenviete. Antilgés liejimo formy kontekstas gali atspin-
deéti ne nuolat egzistavusig vietine dirbtuve, bet yra keliaujanciy liejiky
palikimas. Visgi roméniskuoju laikotarpiu besiformavusi vietiniy dirbiniy
stilistika ir tradicijos rodo, kad keliaujantys metalurgai greiciausiai buvo
balty bendruomenés nariai. Iki pat XX a. antrosios pusés Lietuvos etnogra-
finiame kontekste zinoti keliaujantys siuvéjai ir kity sri¢iy smulkas amati-
ninkai, neturintys nuolatinés gyvenamosios vietos.

Pirmaisiais amziais po Kr. Ryty Baltijos regione isryskéjo greita meta-
lurgijos plétra. Daugumoje gyvenvieciy randama to laikotarpio juodosios
metalurgijos pédsaky, kas rodo, kad tuo metu vietiniai gyventojai ja uz-
siémé ir geleziniai dirbiniai i§ esmés i§stimeé kaulo-rago industrija. Tuo
tarpu spalvotoji metalurgija tokio masto nejgavo, jos pédsaky aptinkama
tik nedideléje dalyje gyvenvieciy ir néra galimybés kalbéti apie placiai is-
sivysciusig vieting spalvotaja metalurgija. Visgi nors ir negausts, bronzi-
niais dirbiniais ne tik pamégdzioti kity krasty dirbiniy tipai, bet visame
regione formavosi ir savita juvelyriniy dirbiniy stilistika, radosi dirbiniy
tipy, badingy tik visam ryty balty regionui arba tik konkrecioms besi-
formuojanciy genciy sritims. Tai, visy pirma, plokstiniai antsmilkiniai
su rakto skylutés formos i$pjova, kai kurie smeigtuky ir apyrankiy tipai.
Skirtingai nuo Antikos pasaulio juvelyrikai budingo granuliavimo, fili-
grano, auksavimo, balty krastuose visi imitaciniai juvelyriniai dirbiniai
pagaminti liejimo bidu (Bliujiené, 2006). Si technika placiai taikyta ir po-
puliari vélesniais gelezies amziaus periodais. Juvelyrikos inovacijos pasi-
rodo Ryty Baltijos krastuose tauty kraustymosi epochoje I tikstantmecio
viduryje (Vidgiriai, Taurapilis, Plinkaigalis), taciau i§ Vidurio Europos
sriciy atkeliavusios naujos tradicijos neturi testinumo ir ryskaus vietiniy
juvelyry perimamumo. Dar viena naujy juvelyriniy technologijy banga
musy krastus pasieké tik XIII-XIV a. ir atspindéjo ryskius kontaktus su
Rusios juvelyrika.

Vietinés juvelyrikos plétra pirmaisiais amziais po Kr. yra tiesiogiai su-
sijusi su nusistovéjusiu prekybiniu keliy susiformavimu su Zymiai dides-
niu kiekiu spalvotojo metalo, visy pirma, bronzos ir zalvario, patekimu j
Ryty Baltijos regiong zaliavos ir roménisky monety pavidalu. Pavieniai
Romos monety radiniai ir net lobiai aptinkami ne tik gintaringose Baltijos
pakrantése, bet ir visoje teritorijoje tarp Nemuno ir Dauguvos, jskaitant
briksniuotosios keramikos kultiiros vietovése. Dél $iy Ryty Baltijos regio-
no jsijungimo j bendraeuropinius prekybinius kelius ryskiai suintensyvéjo
krasto ekonominé raida. Tikétina, kad tuo metu viena i§ eksportuojamy
prekiy tapo vaskas, kurio poreikis buvo didelis tiek vietinéje, tiek tolimes-
niy krasty rinkose. Kartu su technine keramika aptinkami moliniai sam-
teliai, Siuose krastuose pasirode roméniskuoju laikotarpiu ir daugiausiai
aptinkami $io laikotarpio kultariniuose horizontuose. Tyréjai dél jy funk-
cijos iki $iol nesutaria (Luchtanas, 1981: 6; Civilyté, 2014: 107). Atliktas eks-
perimentas parodé, kad minéti samteliai yra patogis surenkant tirpstantj
vaska i$ jkaitinamos liejimo formos. Tokiu badu i$vengiama brangaus vas-
ko praradimo. Taciau samteliy funkcijai patvirtinti reikalingi cheminiai ir
spektrografiniai tyrimai, kuriuose buty galima patikimai ieskoti vasko ar
metalo pédsaky. Neatmestinas $iy dirbiniy daugiafunkciskumas.
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the cultural layers of fortified settlements. However, the closest analogues
to the pins manufactured in Antilgé are known from burials in the west-
ern areas instead of the immediate neighbouring settlements. To compare,
ferrous metallurgy, based on the local raw material base, was quickly ab-
sorbed and taken over by basically all communities of Balts. Non-ferrous
metallurgy, which was based on material being brought, necessitated a
much broader relationship with neighbouring and distant regions; it could
have been developed by mobile, travelling groups of jewellers to meet the
increased demand for non-ferrous metal products by the locals. The fact
that traces of non-ferrous metallurgy have so far only been found in set-
tlements in the eastern part of Lithuania can be explained by the une-
ven exploration of the settlements in different areas of the Eastern Baltic
region, and by the imperfections of the previous archaeological research
methodology. It is only in the last decade that during the investigation of
settlements the widespread use of sieving of cultural layers and the use of
metal detectors has begun, which immediately increased the number of
metallurgical finds. It is also worth noting the distribution of waste related
to jewellers in the cultural layer. In the case of the fortified settlement of
Antilge, almost all broken casting moulds were found in the ditch on the
slope of the hillfort. During the investigations of the settlement in Ker-
navé, in the Pajauta Valley, a number of traces of jewellers” activity from
the second half of the Roman period were found: hearth fragments, cruci-
bles, cast metal drops cut off from the manufactured artefacts, fragments
of casting jets, but not even one casting mould of this period. This indi-
cates that in the settlements where the activity of non-ferrous metallurgy
had taken place, separate areas were formed where the metal was smelted,
poured into moulds, and where finished products were processed, but the
moulds themselves were dumped somewhere else, which has so far not
been found. Here, an area of 2122.04 m* was investigated in 2003 (Luch-
tanas, 2004).

In addition to the aforementioned, the need for spectroscopic and
chemical analyses on archaeological artefacts remains. It is important to
further develop archaeometallurgical discussion that allow for a compre-
hensive analysis of the economic and social development of the Eastern
Baltic region. Iron Age metal products have been studied mainly by spec-
trographic methods, but from the perspective of existing metal routes, the
potential source base has not yet been investigated by lead isotope analysis
to identify the possible sources of the metals forming worked alloys. They
make it possible to analyse in more detail the trade network that existed
in Europe, in addition to the amber route most widely analysed in histo-
riography, to find out which other routes were used for the exchange of
metal. The volatile development of the Iron Age in Europe would allow for
a broader examination of how Roman influence shifted before and after
the Marcomannic wars, and how the system of trade routes changed. At
the same time, the further development of non-ferrous metallurgy in the
Eastern Baltic region can be further elaborated through experimental ar-
chaeometallurgical research.
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Didziausia bronziniy / Zzalvariniy juvelyriniy dirbiniy koncentracija
aptikta tuose regionuose, kur idlike laidojimo paminkly, taciau konkre-
Cios juvelyry veiklos pédsaky iki $iol aptikta tik tyrinétose Ryty Lietuvos
gyvenvietése, taciau jy skai¢ius ganétinai menkas. Tigliy, liejimo formy ir
atlieky, moliniy samteliy ir zaizdry fragmenty kiekis nedidelis. Tg pacia
situacija rodo ir straipsnyje nagrinéjami ritiniai smeigtukai. Kol kas jy ga-
mybos pédsakai rasti tik Antilgéje, pavieniai smeigtukai arba jy kauliniai
pamégdziojimai randami jtvirtinty gyvenvieciy kultariniuose sluoksniuo-
se. Ta¢iau masiski ir artimiausi analogai Zinomi i$ kapy vakaruose esancio-
se srityse. Taigi gelezies metalurgija, paremta vietine zaliavos baze, buvo
greitai jsisavinta ir perimta i esmés visy balty bendruomeniy. Spalvotoji
metalurgija, kurios pagrindas atveztiné zaliava, todél reikéjo Zymiai plates-
niy rysiy su kaimyniniais ir tolimesniais regionais, galéjo buti plétojama
mobiliy, keliaujanciy juvelyry grupiy, tenkinusiy padidéjusj vietiniy gy-
ventojy spalvotyjy metaly dirbiniy poreikj. Tai, kad spalvotosios metalur-
gijos pédsakai kol kas aptikti tik rytinés Lietuvos dalies gyvenvietése, gali
bati paaiskinta gyvenvieciy istirtumo netolygumu skirtingose Ryty Balti-
jos regiono srityse bei ankstesnés archeologiniy tyrimy metodikos neto-
bulumu. Tiriant gyvenvietes tik pastaruoju deSimtmeciu pradétas placiai
taikyti kultariniy sluoksniy sijojimas, metaly detektoriy panaudojimai, ir
tai i§ karto Zenkliai padidino su metalurgija susijusiy radiniy kiekj. Taip
pat atkreiptinas démesys j su juvelyry veikla susijusiy atlieky pasiskirs-
tymu kultariniame sluoksnyje. Antilgés jtvirtintos gyvenvietés atzvilgiu
beveik visos sudauzytos liejimo formos rastos griovyje, piliakalnio $laite.
Tyrinéjant gyvenviete Kernavéje, Pajautos slényje, taip pat surasta nemazai
roméniskojo laikotarpio antrosios pusés juvelyry veiklos pédsaky: zaizdro
fragmenty, tigliy, lieto metalo lasy, atkirsty nuo pagaminto dirbinio lie-
¢iy fragmenty, taciau nerasta né vienos sio laikotarpio liejimo formos. Tai
rodo, kad vykdant spalvotosios metalurgijos veikla gyvenvietés teritorijoje
susiformavo atskiros zonos, kur metalas buvo lydomas, pilstomas j formas,
kur buvo apdorojami gatavi dirbiniai, bet pacios liejimo formos i§mestos
kazkur kitur, iki $iol nesurastos, nors $ioje teritorijoje vien 2003 m. istirtas
2122,04 m?* plotas (Luchtanas, 2004).

Be jau minéto poreikio tirti archeologinius dirbinius spektrografiniais
ir cheminiais metodais, svarbu toliau vystyti archeometalurgijos klausi-
mus, leidzianc¢ius i§samiai nagrinéti Ryty Baltijos regiono ekonomine ir
socialing raida. Gelezies amziaus metaliniai dirbiniai daugiausiai nagrineéti
spektrografiniais metodais, taciau egzistavusiy metalo keliy perspektyvoje
potenciali $altiniy bazé néra iki Siol nagrinéta Svino izotopy tyrimais, lei-
dzianciais nustatyti galimus metalo zaliavy $altinius. Remiantis jais jma-
noma i$§samiau analizuoti Europoje egzistavusius prekybinius kelius, Salia
placiausiai istoriografijoje analizuojamo gintaro kelio, patikrinti, kokiais
dar keliais buvo mainomas metalas. Permaininga Europos gelezies amziaus
raida leisty placiau nagrinéti, kaip pasikeité Romos jtaka iki Markomany
kary ir po jy, kaip kito prekybiniy keliy sistema. Kartu tesiant eksperimen-
tinius archeometalurginius tyrimus galima detalizuoti ir spalvotosios me-
talurgijos tolesne raida Ryty Baltijos regione.
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CONCLUSIONS

Research into archacometallurgy and the application of an archaeological
experiment offer better opportunities for exploring both archaeological
context and prehistoric communities. The collection of technical ceram-
ics found in the horizon of the Roman period at the fortified settlement
of Antilgé, made it possible to study and reconstruct the production of
one of the most expressive types of Balts artefacts, the spool-headed pin.
The experiment highlighted the importance of specialisation in this field,
which clearly showed that people working in the metallurgical field would
have been self-sustaining enough to provide themselves the needed raw
materials, maintain contacts with remote regions, shape local markets, and
understood the styles of Baltic jewellery. In their operations, using local
technical capabilities, non-ferrous metal casting was carried out in imi-
tation of the far more sophisticated jewellery technology of the Classical
Antiquity civilisations.

There are no traces of permanent jewellers’ activity in Lithuanian set-
tlements. A group of travelling metallurgists were able to meet the small
needs of communities, in some cases producing only one type of artefact.
Metal pins were an important part of clothing during this period, and the
jewellery was not characterised by the abundance or variety of different
artefacts. The experiment revealed that several experienced jewellers could
accomplish an order from the local community within weeks or month
and then move on to another settlement. Some of the materials needed for
the casting process, charcoal, clay, or even bellows, were available locally,
so that only basic tools and metal materials needed to be carried while
travelling. Also, part of the raw materials could be scrap metal provided by
clients or used artefacts that were no longer fashionable.

The area served by travelling jewellers is reflected in the wide range of
uniform styles and types of products that crossed different cultural zones
from the West to the East. The individual sites where artefacts were found
outside of their main concentration range show the routes of inter-cultural
communication. During the first centuries AD contacts between individ-
ual communities intensified, and the disappearance of sharp inter-cultural
boundaries made travel safer. These contacts resulted in the rapid develop-
ment of the region and the spread of cultural innovations.
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ISVADOS

Archeometalurgijos tyrimai ir archeologinio eksperimento taikymas
atveria geresnes galimybes tiek archeologiniam kontekstui, tiek priesis-
torinéms bendruomenéms pazinti. Antilgés jtvirtintoje gyvenvietéje ro-
meéniskojo laikotarpio horizonte aptikta techninés keramikos kolekcija
sudaré galimybes tyrinéti ir rekonstruoti vieno iSrai$kingiausiy balty dir-
biniy tipo - ritinio smeigtuko - gamyba. Eksperimento metu isryskéjo
$ios veiklos specializacijos svarba, ai$kiai rodanti, kad metalurgijos srityje
turéjo darbuotis pakankamai profesionaliis Zmonés, sugebantys apsiri-
pinti reikiama Zaliava, palaikantys kontaktus su tolimesniais regionais
ir formuojantys vietines rinkas, baltiska juvelyrikos stilistika. Juy veikloje
naudojant vietines technines galimybes, spalvotojo metalo liejyba vykdyta
imituojant tolimos Antikos civilizacijos Zymiai sudétingesnes juvelyrines
technologijas.

Lietuvos gyvenvietése néra pastovios juvelyry veiklos pédsaky. Ke-
liaujanciy metalurgy grupé galéjo patenkinti nedidelius bendruomeniy
poreikius, kai kuriais atvejais gamindama vos vieno tipo dirbinius. Siuo
laikotarpiu svarbi aprangos detalé buvo metaliniai smeigtukai, o papuo-
$aly komplektas nepasizyméjo skirtingy dirbiniy gausa ar jvairove. Eks-
perimento metu iSryskéjo, kad keli patyre juvelyrai vietinés bendruome-
nés uzsakyma galéjo atlikti per kelias savaites ar ménesj ir persikelti j kitg
gyvenviete. Dalis liejimo procesui buitiny medziagy, medzio anglis, molis,
gal net dumplés, buvo pasiekiamos vietoje, todél keliaujant galéjo buti ne-
$iojami tik pagrindiniai jrankiai ir metalo Zzaliava. Taip pat dalimi Zaliavos
galéjo buti uzsakovy pateiktas metalo lauZas ar nenaudojami, nebemadingi
dirbiniai.

Keliaujanciy juvelyry aptarnaujama zong atspindi vienodos stilistikos
ir tipy dirbiniy arealas, kuris yra platus, kertantis skirtingas kultarines
zonas nuo Vakary iki Ryty balty. Dirbiniy atskiros radimvietés, esancios
uz pagrindinio jy koncentracijos arealo, rodo tarpkulttiriniy rysiy kelius.
Pirmaisiais amziais po Kr. suintensyvéjo kontaktai tarp atskiry bendruo-
meniy, o i$nykus ryskioms tarpgentinéms kultarinéms riboms keliavimas
tapo saugesnis. Sie kontaktai saglygojo greita krasto raida, kultiiriniy inova-
cijy plitima.
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