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IEVADVARDI

Latvijas Universitates 83. starptautiskas zinatniskas konferences sekcija “Starpdisciplinari petijumi par
Vikingu laikmetu Latvija”, kuru organizgja 2025. gada 14. marta Latvijas Universitates Humanitaro zinatnu
fakultates Latvijas vestures institlits Latvijas Zinatnes padomes finanséta Fundamentalo un lietiSko pétijumu
projekta “Vikingu laikmets Latvija: starpdisciplinara izpéte” (nr. 1zp-2022/1-0059), kas tiek realizéts Latvijas
Universitate sadarbiba ar Latvijas Biomedicinas p&tniecibas un studiju centru. Lidz ar to viena dala konferences
referatu sniedza ieskatu par projekta paveikto.

Latvijas aizvéstures periodizacija, atSkirtba no Skandinavijas valstim, Igaunijas un Lietuvas, vikingu
laikmets (800 — 1050 g.) netiek izdalits ka atsevisks hronologisks periods. Lidz nesenam laikam izpratne par
vikingu laikmetu un vikingiem Latvijas teritorija balstfjas vienigi uz arheologiskajam liectbam un fragmentariem
rakstitajiem avotiem. P&d&jos gados attistoties eksakto zinatnu metodém (sena DNS, stabilo izotopu, peptidu
analizes u.c.) tiek pielietotas jaunas konceptualas un teoretiskas pieejas vikingu laikmeta izp&t€. Tas lauj no jauna
izvertet arheologiskajos izrakumos iegiito materialu.

Kopuma konferences sekcija tika prezentéti 12 referati, piedaloties p&tniekiem no Latvijas Universitates,
Latvijas Nacionala véstures muzeja, Latvijas Biomedicinas pétniecibas un studiju centra, SIA ARCHEO
arheologi un Daremas Universitates (Lielbritanija). Sajos referatos klatesosie tika iepazistinati ar jaunako
pétijumu rezultatiem arheologija, bioarheologija, biogeokimija un molekularaja biologija. Starpdisciplinara pieeja
labak parada atskirigo, kopigo un vienojoso Eiropas un Latvijas vesture vikingu laikmeta.

Konferences diskusijas tika uzsveérts, ka ir pamats izdalit vikingu laikmetu ari Latvijas aizvestures
hronologija, bet ta hronologiskais ietvars attieciba uz laikmeta sakumu un beigam, japrecizé turpmakajos
pétijumos.



FOREWORD

Session “Interdisciplinary studies of the Viking Age in Latvia” of the 83™ International Scientific Conference
of the University of Latvia took place on the 14™ of March 2025. It was organised by the Institute of Latvian
History, Faculty of Humanities, University of Latvia, within the framework of the Fundamental and Applied
Research project funded by the Latvian Council of Science, “Viking Age in Latvia: an Interdisciplinary Study”
(project Nr 1zp-2022/1-0059), implemented at the University of Latvia in collaboration with the Latvian
Biomedical Research and Study Centre. Consequently, several conference session presentations focused on the
results achieved within the project.

Unlike in Scandinavian countries, as well as Lithuania and Estonia, the periodisation of Latvian prehistory
does not include the Viking Age (800 — 1050 CE) as a separate chronological period. Until recently knowledge
about the Viking Age and Vikings in the territory of Latvia was based solely on archaeological data and
fragmentary written sources. In recent years, advances in particular scientific fields (ancient DNA, stable isotope
and amelogenin peptide analyses, etc.) have made it possible for new conceptual and theoretical approaches to be
applied for studying the Viking Age, and the existing archaeological data can thus be reassessed.

Altogether 12 presentations were given at this conference session, with researchers representing the
University of Latvia, Latvian National Museum of History, Latvian Biomedical Research and Study Centre, LLC
ARCHEO archeologists, and Durham University (UK). The presentations focused on the results of new research
in the fields of archaeology, bioarchaeology, biochemistry, and molecular biology. An interdisciplinary approach
can better highlight the similarities, differences, and common themes in the European and Latvian Viking Age.
The discussions of this session strongly indicated that the Viking Age should become a separate period in the
study of prehistoric Latvia, but that further research was necessary to clarify the chronology of this period in
Latvia.



VIKINGU LAIKMETS EIROPA UN AUSTRUMBALTIJA:
KOPIGIE UN ATSKIRIGIE HRONOLOGIJAS, PERIODIZACIJAS UN RAKSTURIGAKO IEZIMJU ASPEKTI
Andris Sné

Latvijas Universitates Humanitaro zinatnu fakultates Veéstures un arheologijas nodala

Vikingi ir viens no popularakajiem véstures teliem miisdienu sabiedriba un kulttra, turklat vikingu vards
tiek izmantots pat uznéméjdarbiba un sporta. Vikingu popularitate aizsakas jau 19. gadsimta, kad plasaka
sabiedriba iepazina skandinavu sagas, veidojas vikingu atjaunotnes kustiba (anglu valoda Viking revival) un
germanu senatnes mitiskos motivus savas monumentalajas operas izmantoja vacu komponists Rihards Vagners.
Virkne vél misdienas izplatitu priekSstatu par vikingiem saknojas 19. gadsimta romantisma prieksstatos, kad,
nekritiski sekojot viduslaiku Rietumeiropas kristigaja literatiira sastopamajiem vikingu laikmeta noriSu
raksturojumiem, nostiprindjas ari cie$a saikne starp apzim&jumiem vikings un laupitajs.

Ar skandinavu sirojumu uz Britu salam un klostera izpostiSanu Lindisfarnes sala 793. gada 8. jiinija
tradicionali tiek saistits vikingu laikmeta sakums, savukart par vikingu laikmeta noslégumu tiek pienemts 1066.
gada 25. septembris, kad Anglijas karaspéks Stemfordbridzas kauja sakava iebrukusos norvégus. Tacu §is ilgstosi
pienemtais un skandinavu ekspansiju Rietumeiropa atainojosais vikingu laikmeta ietvars misdienas tiek
parskatits, noradot gan uz §1 laikmeta regionalajam atskirtbam, gan daudzveidigajam izpratn€m par vikingiem un
vikingu laikmetu. Ta, pieméram, tiek runats par ilgo vikingu laikmetu no 7. — 15. gadsimtam, kura sakumu iezZime
pirmas skandinavu apmetnes arpus mitnes zemém Austrumbaltija, savukart noslégumu - klimata parmainu
rezultatd pamestas apmetnes Grenland€. Savukart vikingu apzim&ums ieguvis jaunas izpratnes Skautnes, ka
siroSanai lidzvertigas iezimes, ar to saistot tirdzniecibu, jaunu zemju apgiSanu, socialas un politiskas
transformacijas, dazadu kultiiru mijiedarbibu un skaldu kultiiru. Lai gan vikingi tiek saistiti ar kugniecibas
prasmés balstitu skandinavu ekspansiju un vikingu diasporas veidoSanos Britu salas, austrumslavu zemés un
citviet, ka rezultata izveidojas vienota ekonomiska un militara telpa plasa teritorija no Grenlandes un miisdienu
Kanadas ziemeliem lidz Bizantijai un arabu kalifatam, Sajos gadsimtos norisindjas nozimigas parmainas pasu
skandinavu zemes — vikingu laikmeta Baltijas un Ziemeljuras krastos veidojas agras pilsétas, ienaca kristietiba
un nostiprinajas monarhistiskas valstis ar spécigu brivas zemniecibas ietekmi. Turklat nesen, biitiba formali
kristitas skandinavu valstis uzreiz ar joni ieklavas latinu kristigas pasaules inici€taja krusta karu kustiba, tostarp
zviedru valdniekam Sv. Erikam IX ap 1150. gadu dodoties pirmaja krusta kara pret somiem, ievadot ilgsto$u cinu
ar savulaik vikingu parvaldito Novgorodu par somu zemém.

Vikingu laikmeta raksturigo iezimju parskatiSana ieklaujas ar1 centieni definét vikingu laikmetu
Austrumbaltija, kas jau 7. gadsimta ir kluvis par skandinavu pasaulg ietvertu, tacu atskirigu regionu (to apliecina
ar skandinaviem saistitas liecibas Grobina, Latvija, un Salmée, Igaunija). Nemot véra skandinaviska faktora lielo
nozimi socialajos, ekonomiskajos un kultiiras procesos $aja regiona, ari Latvijas vEstures periodizacija bitu
nepiecieSams ietvert apzim&jumu “vikingu laikmets” ka atsevisku vestures posmu 7. — 12. gadsimta. Jaatzime, ka
igaunu pétnieki plasi lieto vikingu laikmeta apzim&jumu, tomer ar to saista 9.-11.gadsimta norises. PlaSaku
hronologisku ietvaru pamato Grobinas skandinavu senako apbedijumu ieriko$ana ('*C dat&jumi norada uz 7. gs.
pirmo pusi) ka vikingu laikmeta sakumu un atsevisku Austrumbaltijas iedzivotaju (galvenokart kurSu un
samsalieSu, nereti tam skandinavu avotos izpelnoties vikingu apzim&jumu) aktivu iesaistiSanos Baltijas juras
piratérija vel pat krusta karu laikmeta 13. gadsimta sakuma jau raksturo pareju uz Baltijas viduslaiku véstures
periodu.



VIKING AGE IN EUROPE AND THE EASTERN BALTIC: ABOUT THE SIMILARITIES AND DIFFERENCES IN
CHRONOLOGY, PERIODISATION AND MOST CHARACTERISTIC FEATURES
Andris Sné
University of Latvia, Faculty of Humanities, Department of History and Archaeology
Vikings are one of the most popular and recognizable historical images in modern society and culture, even in
business and sports the word Viking is used. The popularity of Vikings began in the 19th century, when the wider
public became familiar with the Scandinavian sagas, the Viking revival movement developed, and the German
composer Richard Wagner used the mythical motifs of Germanic antiquity in his monumental operas. A number
of present-day perceptions about Vikings are rooted in 19th-century romanticism, when, uncritically following
the descriptions of the Vikings found in literature of the medieval Christendom, the close connection between the
terms Viking and plundering was established. The beginning of the Viking Age is traditionally associated with
the Norsmen invasion of the British Isles and the destruction of the monastery on the island of Lindisfarne on 8
June 793, while the end of the Viking Age is usually accepted as 25 September 1066, when English troops
defeated the invading Norwegians at the Battle of Stamford Bridge. However, this long-accepted framework of
the Viking Age, which depicts the expansion of the Scandinavians into Western Europe, is being revised today,
pointing to both the regional differences of this era and the diverse and multi-layered understandings of the
Vikings and the Viking Age. Thus, for example, there has been designed framework of the ‘long Viking Age’ has
been designed, lasting from the 7% to the 15™ century, the beginning of which is marked by the first Scandinavian
settlements outside their homelands in the Eastern Baltic, while the end - by the abandonment of the Scandinavian
settlements in Greenland as a result of climate change. Also, the term Viking has acquired new meanings and
features associated with it, now including trade, the conquest of new lands, social and political transformations,
the interaction of different cultures and the culture of the skalds. Although the Vikings are associated with the
Scandinavian expansion based on superior seafaring skills and the formation of a Viking diaspora in the British
Isles, East Slavic lands and elsewhere, which resulted in the formation of a unified economic and military space
in a vast territory from Greenland and modern-day northern Canada to Byzantium and the Arab Caliphate, these
centuries saw significant changes in the Scandinavian lands themselves — during the Viking Age, early cities
emerged on the shores of the Baltic and North Seas, Christianity was adopted, and monarchical states with a
strong influence of free peasantry were established. Moreover, the recently, although formally baptized
Scandinavian countries immediately joined the Crusades initiated by the Latin Christendom, including the
Swedish king St. Eric IX's first crusade against the Finns around 1150, thus starting also a long-term struggle with
Novgorod, once ruled by the Vikings, for Finnish lands.
The revision of the characteristic features of the Viking Age also includes efforts to define the Viking Age in the
Eastern Baltic, which had already become a distinct region within the Scandinavian world in the 7% century (this
is confirmed by evidence related to the Scandinavians in Grobina, Latvia, and Salme, Estonia). Considering the
great importance of the Scandinavian factor in social, economic and cultural processes in this region, it would
also be necessary to include the term “Viking Age” as a separate historical period dated to the 7 — 12™ centuries
in the periodization of Latvian history. It should be noted that Estonian researchers widely use the term “Viking
Age”, but they associate the events of the 9 — 11" centuries with it. A broader chronological framework is
supported by the establishment of the oldest Scandinavian burials in Grobina (first half of the 7™ century,
according to the '*C dates) as the beginning of the Viking Age and the active involvement of certain Eastern
Baltic inhabitants (mainly Cuoronians and Saaremaa people, often earning the designation Vikings in
Scandinavian sources) in Baltic Sea piracy even during the Crusading era at the beginning of the 13" century,

which already shows the beginning of medieval Baltic history.
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IEKSZEMES UDENSCELI VIKINGU LAIKMETA LATVIJAS RIETUMU DALA: GALVENIE PETNIECIBAS IZAICINAJUMI
UN ATZINAS

Kaspars Markus Molls
Latvijas Universitate, Humanitaro zindtnu fakultate, Latvijas vestures institiits

Udenscelu izpétei Latvijas aizvesturé ir neliela pieredze, tadu témas izzinaSana dod kontekstu par
mobilitati un kultdras sakariem. Pielietojot véstures avotu un geografisko raksturlielumu analizes metodes,
iesp&jams apzinat potencialo iek§zemes tidenscelu logistikas ainavu, kas apskatita vikingu laikmeta (9.—11. gs.)
ietvaros miisdienu Latvijas rietumu dala.

Merkis — konstatet pétniecibas izaicinajumus, kas saistitas ar vikingu laikmeta tdenscelu izp&tes
problematiku un iezZimét galvenas izpé€tes procesa atzinas.

Udenscelu noteik3anai veikta vestures avotu (arheologiska materidla (senlietas, izpétes darbu parskati,
senvietu apraksti), periodika rakstito zinu, vesturisko karSu u.c.) analize, iegiitas liecibas kart&jot datus
geografiskajas informacijas sistémas. Papildus izmantoti geotelpiska informacija par zemes reljefa izmainam, kas
lauj noteikt gultnu un krastu transformaciju. Vikingu laikmeta liecibu analizei izmantota senlietu un senvietu
tipologiskas analizes metode, kas lauj saprast liecibu dat&jumu un izcelsmi.

Lielakais atradumu daudzums, kas liecina par kugojamibu, atrodas pie jau iepriek§ verificétiem
tidensceliem ka Ventas un Lielupes. Par mazaku upju lietoSanu Gdens transportam var€tu liecinat 1idz §im maz
apzinats arheologisko liecibu veids - senas ostas vietas un vraki. Arheologiski konstatgjami ar kultiiras sakariem
saistami atradumi (monétu un sudraba senlietu depoziti, tirdzniecibas inventars u.c.), ka arT lokali neraksturigas
senvietas ir liecinieki starpkultiiru kontaktiem, tacu nav droSu pieradijumu par So kontaktu tieSu norisi iek§zeme
izmantojot tidenscelus.

Lai arT kombingjot dazadus izpétes datus ir iesp&jams rekonstruét potencialo vesturisko tidenscelu ainavu,
pastav sistematisku arheologisko pétijumu trikums pie Gdeniem. Tapat bez tieSiem sasaistes punktiem (ostas
vietas, piestatnes), senvietu saistiba ar idenscelu nav parliecinosi apstiprinama. Lidz ar to, ar sakariem saistamas
senlietas gar idensceliem var biit lieciba par vietgjo iedzivotaju mobilitati, bet tas nedod droSus priekSstatus par
citu kultiru parstavju celosanu iek§zemé. Precizai t€émas izp&tei biuitu nepiecieSami sistematiski geologiskie
pétijumi kombinacija ar arheologiskajiem izp&tes darbiem potencialajas ar Gdenscelu transportu saistamajas
vietas.

Petjums veikts Latvijas Zinatnes padomes finanséta Fundamentalo un lietiSko pétjumu
projekta ,,Vikingu laikmets Latvija: starpdisciplinara izp&te Nr. 1zp-2022/1-0059” ietvaros.



INLAND WATERWAYS IN THE WEST OF LATVIA DURING THE VIKING AGE: THE MAIN CHALLENGES AND
CONLUSIONS

Kaspars Markus Molls
Institute of Latvian History, Faculty of Humanities, University of Latvia

The study of waterways in prehistoric Latvia has not yet received much attention, but this topic provides
context for population mobility and cultural connections. By analysing historical sources and geographic
characteristics it is possible to obtain information about potential logistics landscape of the inland waterways in
western Latvia during the Viking Age (9" — 11™ centuries CE).

The aim of this study was to assess the challenges of studying the Viking Age waterways and to
characterise the main outcomes of the assessment.

To identify the waterways, archaeological (artefacts, excavation reports, written descriptions of ancient
sites) and historical (excerpts from periodicals, historical maps, etc.) sources were analysed and mapped into
geographic information systems. In addition, geospatial data about changes in earth surface which helps to
identify transformation of riverbeds and shorelines, was used. To analyse evidence from the Viking Age,
typological analysis of artefacts and ancient sites was applied, which helps to identify the date and origin of the
data.

The most numerous finds related to navigability are associated with previously verified waterways such
as the Rivers Venta and Lielupe. Evidence for navigation in smaller rivers could be obtained by studying ancient
ports and shipwrecks, a currently underexplored archaeological source. Archaeological finds which are indicative
of cultural connections (hoards of coins and silver ornaments, artefacts associated with trading, etc.), as well as
locally uncharacteristic ancient sites all point to interactions between cultures, but without direct evidence for
these taking place via inland waterways.

While it is possible to reconstruct the potential landscape of historical waterways by combining different
data, there is a lack of comprehensive archaeological studies on sites near waterways. Likewise, without direct
evidence (ports, mooring sites) the association of ancient sites with waterways is difficult to prove. Consequently,
artefacts of non-local origin found near waterways can indicate mobility of local populations but cannot be used
as direct evidence for inland travels of people from other cultures. To obtain direct evidence, comprehensive
geological research in combination with archaeological excavations is necessary in places with potential ancient
waterway infrastructure.

This study was a part of the project “Viking Age in Latvia: an Interdisciplinary Study” (project Nr lzp-
2022/1-0059), funded by the Lavian Council of Science.
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RETA APBEDISANAS TRADICIJA 8.-11.GS. AUSTRUMLATVIJA

Antonija Vilcane, Guntis Gerhards, Elina Petersone — Gordina
Latvijas Universitate, Humanitaro zinatnu fakultate, Latvijas vestures institiits

Dzelzs laikmeta apbediSanas tradicijas Latvijas teritorija dzelzs cirvim bija svariga nozime. Lidz§ingjos
petijumos iztrukst plasSaka analize tadai cirvju grupai ka cirvjiem, kam kats aptits ar ornamentétu bronzas skarda
lenti. Lidz §im apbedijumi ar $adiem cirvjiem tika saistiti ar bagatu karaviru kapiem, tuvak neskaidrojot
apbedijumus ar sievieSu dzimtei raksturigu kapa inventaru, kura arT parstaveéts lidzigs cirvis. P&tijuma meérkis ir
skaidrot So paradibu no apbedisSanas tradiciju viedokla, lietojot starpdisciplinaras izp&tes metodes.

Apkopojot informaciju no publikacijam un arheologisko izrakumu parskatiem, kas pieejami Latvijas
Nacionala véstures muzeja Arheologijas departamenta un LU HZF Latvijas v&stures institiita Arheologisko
materialu kratuve, cirvis, kam kats aptits ar bronzas lenti, konstatéts 15 kapulaukos 31 apbedijuma, bet 4
gadijumos cirvis ar kata aptinumu vai tikai kata aptinums uziets ka savrupatradums. Vairums So cirvju pieder
Saurasmens cirvjiem. Tikai viena kapa konstatéts platasmens cirvis un cirvis ar veserveida pietu. Cirvjiem ar aptito
katu raksturigi nelieli izméri un tie ir viegli (ap 190- 300 g). Lente izgatavota no 1-1,5 mm biezas un 7-20 mm
platas ornamentétas bronzas sloksnes.

Cirvju ar aptitu katu novietojums kapa Iidzigs cirvjiem bez kata aptinuma (labaja pus€ gar stilbiem, celgala
vai pedas apvidi, parasti ar katu galvas virziena), retak gar kreisajiem saniem vai uz kriitim.

Analizgjot pieejamo antropologisko materialu gan péc morfologiskajam pazimém, gan veicot
amelogenina peptidu analizes (veiktas Daremas Universitaté Lielbritanija), konstatéts, ka cirvis ar bronzas lenti
aptitu katu 1idzi dots ka virieSiem ta sievietem, tostarp ka pieaugusajiem ta nepieaugus$ajiem individiem. Sads
cirvis uziets 4 sieviesu un 4 nepieaugusu individu kapos. Noteiktais individu vecums: virieSiem no 25-30 lidz 40-
50 gadi, sievietem - 30-40 gadi, nepicaugusajiem — no 4-5 lidz 10-11 gadi.

Cirvju ar kata aptinumu lidzdoSana kapa ir reta paradiba, kas raksturiga latgalu lidzeno kapulauku
teritorijai. SElu un zemgalu teritorija tie konstatéti pa vienam gadijumam. Sie cirvji uzieti 8.-11.gs. sakuma
apbedijumos, ko apliecina kalibrétie '*C datéti (analizes veikta A. Mickevi¢a Universitates fonda Radiokarbona
laboratorija Poznana).

Iesp€jams, ka So grezno cirvi lietoja ka simbolu dizciltibas un varas manifestéSanai. To vargja izmantot
arT noteiktu magisku ritualu veikanai. So cirvju lidzdo$ana kapa nepieaugusajiem varétu noradit uz individu
piederibu noteiktai dzimtai un mantotu socialo statusu.

Petfjums veikts Latvijas zinatnes padomes finanséta Fundamentalo un lietiSko pétijumu projekta “Vikingu
laikmets Latvija: starpdisciplinara izp&te” (nr. 1zp-2022/1-0059) ietvaros.
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A RARE 8™ — 11™ CENTURY BURIAL TRADITION IN EASTERN LATVIA

Antonija Vilcane, Guntis Gerhards, Elina Pétersone — Gordina
Institute of Latvian History, Faculty of Humanities, University of Latvia

Axe was of great importance in Iron Age burial traditions in the territory of Latvia. Previous studies lack
comprehensive analysis of a particular type of axe, with a tin bronze band wound around the haft. So far burials
with this type of axe have been associated with rich warrior graves, without explaining why some of the graves
also contained feminine items. The aim of this study is to assess this phenomenon in the context of burial
traditions, using interdisciplinary research methods.

Analysis of data from publications and archaeological reports available in the Archaeology Department of
the Latvian National Museum of History and the Repository of Archaeological Material of the Institute of Latvian
History, Faculty of Humanities, University of Latvia, revealed that an axe with a tin bronze band wound around
the haft has been found in 31 burials in 15 cemeteries, and in four more cases as a separate find. Most of these
axes are of the narrow-bladed type. Only one burial contained a broad-bladed axe and an axe with a hammer-
shaped butt. Axes with the wound hafts are typically small and light (weighing around 190-300 g). The band is
made from a 1-1.5mm thick and 7-20 mm wide, ornamented bronze strip.

The position of axes with and without wound hafts in the grave were similar, usually on the right side by
the thigh, knee, or foot, with the haft pointing towards the head, and occasionally on the left side or on the chest.

Analysis of human skeletal material using morphological and amelogenin peptide analyses (carried out at
Durham University, UK) revealed that axes with wound hafts were given as grave goods for both males and
females, including adults and non-adults. Such axes were found in the graves of four adult females and four
children. The age of males was between 25-30 and 40-50 years, females were 30-40 years old, while children
were between 4-5 and 10-11 years old.

Giving axes with wound hafts as grave goods was a rare burial tradition characteristic for Latgallian flat
grave cemeteries. Selonian and Semigallian territories have yielded one such item each. These axes were found
in 8" — 11™ century burials, as confirmed by calibrated '*C dates (radiocarbon analysis was carried out in the
Poznan AMS laboratory, A. Mickiewicz University).

It is possible that these elaborate axes were used as symbols to manifest power and high status. The items
could also have been used in magic rituals. Giving these axes to children as grave goods could indicate their
belonging to a certain family group and inherited social status.

This study was a part of the project “Viking Age in Latvia: an Interdisciplinary Study” (project Nr lzp-
2022/1-0059), funded by the Lavian Council of Science.
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DAZI DIETAS ASPEKTI 7. — 11. GADSIMTA ZEMGALU POPULACIJAS LATVIJA

Elina Pétersone — Gordina', Guntis Gerhards', Antonija Vilcane!, Andrew Millard?,
Janet Montgomery?, Joanna Moore?

! Latvijas Universitate, Humanitaro zinatpu fakultate, Latvijas véstures institiits

? Daremas Universitdte

Saja p&tijuma salidzinati dati par digtu Latvijas dzelzs laikmeta zemgalu populacijas no Cunkanu-Drengeru (7. - 11.
gs.) un Mezotnes centra (8.-11. gs.) kapulaukiem. Petjjuma merkis bija salidzinat di€tas stabilo izotopu datus dazadas
dzimtes un hronologijas apbedijumu grupas, lai noteiktu iesp&jamo vikingu laikmeta ietekmi.

Vikingu laikmets Latvija tiek attiecinats uz vid€ja dzelzs laikmeta beigam un véla dzelzs laikmeta sakumu. Attiecigi,
$aja petfjuma tika salidzinati Mezotnes kapulauka apbedijumi, kas attiecas uz 8.-9. gs. (I periods) un 10.-11.gs. (II periods),
un Cunkanu-Drengeru kapulauka apbedijumi, kas attiecas uz 7. — 9. gs. (I periods) un 10.-11. gs. (I periods). Iegiitie rezultati
salidzinati arT ar par&jam Latvijas arheologiskajam populacijam, no kuram pieejami dati par dictu.

Petijuma veiktas oglekla un slapekla stabilo izotopu analizes no cilveku un dzivnieku kaulu kolagéna paraugiem.
Oglekla (8'3C ) vertibas norada uz uztura lietoto proteinu avotu (sauszemes augi un dzivnieki, jiiras un saldudens resursi),
kamer slapekla (3'°N) vértibas norada uz $o avotu pakapi baribas k&de (augi, zaledaji, visedaji, utt.) un to proporciju uztura.
Augstas cilveku 8'°N vértibas var noradit uz bagatigu uzturu ar augstu dzivnieku proteina proporciju. Kopuma tika iegiti
jauni dati no 46 cilvéku kaulu paraugiem, ka arT no pieciem majlopu un ¢etriem zivju kaulu paraugiem no MeZotnes
senpilsétas, lai noteiktu iesp&jamos cilveéku iztikas avotus.

Petfjuma rezultati liecina, ka abas zemgalu populacijas galvenokart izmantoja uztura sauszemes resursu proteinus,
ta¢u dazadas proporcijas. MeZotnes populacija dzivnieku proteina proporcija bija biitiski augstaka neka Cunkanu-Drengeru
populacija abos laika periodos. Attieciba uz vikingu laikmeta ietekmi, gan MeZotnes, gan Cunkanu-Drengeru II perioda
iedzivotaju 8'°N vértibas bitiski palielinas, liecinot par pareju uz augstaku proteina proporciju uzturd. MeZotné konstatéti
I perioda apbedijumi, kas atSkiras no pargjas populacijas gan arheologiski, gan ar augstakam slapekla izotopu vértibam.
Savukart Cunkanu-Drengeru populacija sieviesu dzimtes individiem novérots bitisks 5'°N vértibu pieaugums II perioda,
liecinot par uztura uzlaboSanos. VirieSu dzimtes individiem konstatétas augstakas 8'°N vértibas neka sievieSu dzimtes
individiem abas populacijas II perioda, un Cunkanos-Drengeros ari I perioda. Kopuma pétijums liecina par biitiskam
apbediSanas tradiciju un uztura izmainam zemgalu vikingu laikmeta populacijas, salidzinot ar ieprieks€jo periodu.
Turpmako petijumu uzdevums ir pétit vikingu laikmeta ietekmi arT citas Latvijas dzelzs laikmeta populacijas, ieskaitot
iecelotaju apbedijumu identifikaciju ar stroncija izotopu analizu palidzibu.

Salidzinosa Latvijas arheologisko populaciju diétas analize laika griezuma no akmens laikmeta 1idz jaunajiem
laikiem parada, ka kopuma zemgalu dzelzs laikmeta 8'°N vértibas ir starp zemakajam, un Cunkanu-Drengeru populacijas
vidgja 8"°N veértiba ir viszemaka.

Petfjums veikts Latvijas zinatnes padomes finanséta projekta “Vikingu laikmets Latvija: starpdisciplinara izp&te”
(nr. 1zp-2022/1-0059) ietvaros.
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SOME ASPECTS OF THE DIET IN THE 7™ -11™ CENTURY SEMIGALLIAN POPULATIONS IN LATVIA

Elina Pétersone — Gordina', Guntis Gerhards', Antonija Vilcane!, Andrew Millard?,
Janet Montgomery?, Joanna Moore?

! Institute of Latvian History, Faculty of Humanities, University of Latvia

’Durham University

This study compared diet in the Semigallian Iron Age Cunkani-Drengeri (7% — 11" centuries CE) and MeZotne
Centrs (8™ — 11™ centuries CE) cemetery populations. The aim of the study was to compare dietary stable isotope data in
burial groups with differential gender and chronology to identify possible changes related to the Viking Age.

The Viking Age in Latvia corresponds with the end of the middle Iron Age and the beginning of the late Iron Age.
Consequently, this study compared burials from the MeZotne cemetery dating to the 8" — 9™ centuries (Period I) and the
10" — 11™ centuries (Period II), and burials from the Cunkani-Drengeri cemetery dating from the 7" — 9™ centuries (Period
I) and the 10™ — 11 centuries (Period II). The obtained results were also compared with other archaeological populations
in Latvia with available dietary isotope data.

This study carried out carbon and nitrogen stable isotope analysis from human and animal bone collagen. Carbon
(8'3C) isotope values indicate the sources of protein in diet (terrestrial plants and animals, marine and freshwater sources),
while nitrogen (8'°N) values indicate the position of these sources in the food chain (plants, herbivores, omnivores, etc.)
and the proportion of protein in diet. High human 8'°N values can indicate a rich diet with substantial proportion of animal
protein in it. Altogether new data was obtained from 46 human bone samples, as well as five domestic animal and four fish
bone samples from the MeZotne ancient city as a guide for human food sources.

The results revealed that diet of both Semigallian populations was mainly based on terrestrial protein, albeit in
different proportions. Diet of the Mezotne population comprised significantly higher proportion of animal protein compared
to the Cunkani-Drengeri population in both periods. Regarding changes related to the Viking Age, the mean 5'°N values
were higher in individuals from Period II than Period I in both MeZotne and Cunkani-Drengeri populations, indicating an
increase of animal protein in diet. In Mezotne there were Period II burials which were different both archaeologically and
in terms of higher 8'°N values compared to the rest of the population. In the Cunkani-Drengeri population, the mean 5'°N
values significantly increased in female gender individuals from Period II, indicating better access to resources. Male gender
individuals had higher §'*N values than females in both populations in Period II, and in the Cunkani-Drengeri population
also in Period I. Altogether the results of this study indicate considerable changes in burial traditions and diet of the
Semigallian Viking Age populations, compared to the previous period. Further studies should focus on exploring the impact
of the Viking Age in other Latvian Iron Age populations, including identifying non-local individuals by means of strontium
isotope analysis.

The comparative analysis of temporal dietary changes in Latvian archaeological populations from the Stone Age to
post-medieval periods revealed that the 3'°N values of the Semigallian Iron Age populations were among the lowest, with
the mean value of the Cunkani-Drengeri population the lowest of all.

This study was a part of the project “Viking Age in Latvia: an Interdisciplinary Study” (project Nr 1zp-2022/1-
0059), funded by the Lavian Council of Science.

14



DIETAS UN PARTIKAS SAGADES ANALIZU IESPEJAS: LIBIESU PIEMERS

Alise Gunnarssone
Latvijas Naciondlais véstures muzejs

Senas diétas izpéte ir arheologisko jautajumu sfera, kas vienmér ir prasijusi dazadu jomu specialistu
iesaisti. Lidz musdienam no Vikingu laikmeta ir saglabajusas plass analiz€jamo materialu spektrs; to atrauta
analize nesp€tu dot atbilstoSas kvalitates atbildes uz uzdotajiem jautdjumiem. Lai Sketinatu libieSu partikas
sagades un dictas tendences 10.-13. gs. ir bijis nepiecieSams integrét biologijas un kimijas sfeéru specialistu
zinasanas.

Baltijas liment ir veikti vairaki veiksmigi pilotprojekti, kas pieversusies starpdisciplinarai di€tas izpétei,
tacu tie tipiski aptver tikai vienu konkrétu senvietu. Pielietotas metodikas dazadiba un citas atSkiribas biezi liedz
$os pétijumus savstarpéji salidzinat. Saja darba apkopoti vairaku radniecigu pétijumu rezultati, kas apliko Gaujas
un Daugavas libiesu digtas un laujot mums atrast lidzigo un atskirigo. So lidzigu kultiiru savstarpéja salidzinasana
sniedz jau dzilaku ieskatu produktu izv€les atSkiribas un tas iesp&jamos célonos.

Lai vispusgji apskatitu partikas sagadi darba apliikoti rezultati no puteks$nu analizém, dzivnieku kaulu
kvantifikacijas, augu mikroatliecku karpologijas, ka ari keramikas materiala lipidu izotopu un biomarkieru
analiz€m. PutekSnu analizes lava iegiit informaciju par Daugavas un Gaujas vides atSkirtbam un redzet IibieSu
zemkopibas atspulgu tajas. Par zemkopibu tieSus datus sniedza karpologiskas analizes. Savukart kaulu
kvantifikacija deva informaciju par lopkopibu un galas avotu lidzibam un atskiribam.
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POSSIBILITIES FOR FOODWAY AND FOOD PROCUREMENT ANALYSIS: THE LIV EXAMPLE

Alise Gunnarsone
Latvian National Museum of History

The study of ancient diet is an area of archaeological questions that has always required the involvement
of specialists from various fields of study. A wide range of analysable materials have survived from the Viking
Age to the present day; a divorced analysis of each material would not be able to provide adequate quality answers
to the questions posed. To unravel the trends in Liv food procurement and foodways during the 10th-13th
centuries, it has been necessary to integrate the knowledge of specialists from the fields of biology and chemistry.

Several successful pilot projects have been carried out at the Baltic level, focusing on interdisciplinary
diet research, however, they typically cover only one specific ancient site. The variety of methodologies used,
and other differences often prevent these studies from being comparative to each other. The presented work
summarizes the results of several related studies that examine the diets of the Livs of the Gauja and Daugava
rivers, allowing us to find similarities and differences. Comparing these similar cultures provides a deeper insight
into the differences in product choices and their possible causes.

In order to comprehensively examine food supply, the work examines the results of pollen analyses,
animal bone quantification, carpology of plant micro-remains, as well as lipid isotope and biomarker analyses of
ceramic material. Pollen analyses have allowed us to obtain information about the differences in the Daugava and
Gauja environments and to see the reflection of Livonian agriculture in them. Carpological analyses provided
direct data on agriculture. Bone quantification, in turn, provided information on animal husbandry and similarities
and differences in meat sources.
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«VENTSPILS PIRMS VENTSPILS»: ARHEOLOGISKAS LIECIBAS PAR APDZIVOTIBU VELA DZELZS LAIKMETA
PASIEKSTE

Armands Vijups
Latvijas Universitdate, Humanitaro zindtnu fakultate

P&dgjo gadu desmitu laika aktiviz&jusies Kurzemes ziemeldalas arheologiska izpéte, taja skaita — ari
Ventas, Ventas lejteces baseina ka fidenscela nozimes analize aizvestures beigu posma.

Sobrid zinami sekojosi lielaki apdzivotibas centri — tuvakais jirai ir Lagzdienas pilskalns, kas atrodas
vairak ka 30 km no jiras, tam seko Pab&rzkalna pilskalns Zleku pagasta, Saubigais, attalu no Ventas izvietotais
Zleku Karatavu kalns, Pavensu pilskalns un Padures pilskalns. Saja konteksta Ventas lejtecé biitu likumsakarigi
mekl€t mainas un kultiiras sakarus nodrosinoSus apdzivotibas centrus tuvak ietekai jira. Ventspils pils€tas
arheologiska izpéte lidz §im nav sniegusi liecibas par apdzivotibu $aja vieta lidz 13.gs. vidum, kad Seit tiek celta
pils, apkart kurai veidojas pilséta.

Jautajuma par nozimigakas apdzivotibas centra eksistenci Ventas ietekas tuvuma zinamu pienesumu ienes
savrupatrastais arheologiskais materials Varves pagasta Pasiekstes ciema, Ventas kreisaja krasta. Jeédziens
,Pasiekste” So atradumu konteksta sevi ietver salidzinosi ietilpigu teritoriju uz dienvidiem no Ventspils, aiz
pils€tas robezas pa kreisi no Kuldigas — Ventspils Sosejas, kas atrodas ap 6-7 km no Ventspils senpilsétas,
apméram 8-9 km lejup no Ventas ietekas jura. Pirmo reizi rakstitos avotos Pasiekste mingta 1355. gada.

Arheologiskais materials, kas saistas ar $o vietu, Ventspils muzeja nonak 2009.-2011.g. ST vieta $aja laika
tiek intensivi postita mantracu aktivitaSsu gaita. Lidz ar muzeja nonakus$ais arheologiskais materials ir gan
fragmentars, gan arT selektivs.

Nosaciti muzeja nonakuso senlietu materialu var sadalit ¢etras grupas: 1) vesturisko laiku artefakti, 14.-18.gs.;
2)vela dzelzs laikmeta — vésturisko laiku sakumposma ar apdzivotibu saistiti savrupatradumi; 3) véla dzelzs
laikmeta — ve€sturisko laiku sakumposma apbedijumu vietu kapu inventars; 4)bronzas laikmeta — vidgja dzelzs
laikmeta atseviskas senlietas.

Skaitliski lielako dalu veido ar vélo dzelzs laikmetu un nosaciti ar 13./14.gs. saistitie artefakti — 11.-12.gs.
sudraba denaru depozits, atseviSkas 12.-14.gs. monétas, sudraba kalto un lieto stieniSu fragmenti, atsvarini,
bronzas rotaslietu pusfabrikati, u.c. senlietas. Loti plasu atradumu grupu — vairakus simtus fragmentaru senlietu
— veido kurSu ugunskapu inventars.

Savrupatrastais arheologiskais materials lauj uzskatit Pasieksti ka nozimigu ilgstosu apdzivotu vietu,
eventualu vela dzelzs laikmeta senvietu kompleksu, kas sevi ietver dzivesvietu un apbedijumu vietas. Turpmako
pétijumu gaita Pasiekste biitu izvért€§jama ka nozimigakais saimnieciskais un administrativais centrs Ventas
lejtece pirms Ventspils izveidoSanas, iesp€jams, liekot parskatit izteiktos atzinumus par Zlekam ka kurSu zemes
Sagares jeb Ventavas centru.
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«VENTSPILS BEFORE VENTSPILS»: ARCHAEOLOGICAL EVIDENCE OF HUMAN HABITATION IN PASIEKSTE
DURING THE LATE IRON AGE

Armands Vijups
Faculty of Humanities, University of Latvia

In the last few decades, the northern part of Kurzeme has been subject to increasing archaeological activity,
including assessing the importance of the River Venta and its lower course basin as a waterway during late
prehistory.

So far, the following larger settlement centres have been identified in the area: the Lagzdiena hillfort,
which is 30 km from, and closest to the sea; followed by the Pab&rzkalns hillfort in Zl€kas parish; the questionable
ZIgkas Gallows hill, which is relatively far from the Venta; and the Paventas and Padure hillforts. In this context
it would be reasonable to look for settlement centres with culture and trade potential closer to the Venta estuary.
Archaeological research of the Ventspils city has not yet yielded evidence for human habitation before the middle
of the 13" century when the castle was built and gradually surrounded by the city.

Regarding the existence of a more important settlement centre in the vicinity of the Venta estuary, separate
archaeological finds from the Pasiekste village, Varve parish, on the left bank of the Venta, are important. In the
context of these finds the term “Pasiekste” refers to a relatively large territory to the south of Ventspils, beyond
the border of the city, on the left side of the Kuldiga — Ventspils highway, which is around 6-7 km from the old
Ventspils town and around 8-9 km from the Venta estuary. Pasiekste was first mentioned in historical sources in
1355.

Archaeological material from this area reached the Ventspils museum in 2009-2011, following extensive
damage by treasure hunters. Consequently, the material that reached the museum was both fragmentary and
selective.

The Pasiekste archaeological material can be roughly divided into four groups: 1) artefacts from historical
periods, 14" — 18" centuries CE; 2) separate finds from the late Iron Age - early historical period related to human
habitation; 3) late Iron Age-early historical grave goods; 4) separate Bronze Age-middle Iron Age artefacts.

The most numerous artefacts come from the late Iron Age and the 13" — 14™ centuries CE, such as a hoard
of 11" — 12 century silver dinar coins, separate 12% — 14" century coins, fragments of cast and minted silver
bars, trade weights, bronze jewellery templates, and other items. Another large group of finds comprises grave
inventories from the Curonian cremation burials — several hundred items.

These separate archaeological finds point to Pasiekste as a significant long-term settlement, a potential
network of late Iron Age sites comprising settlements and cemeteries. Further research should assess Pasiekste as
the most important economic and administrative centre in the lower course of the Venta before the foundation of
the Ventspils city, potentially reconsidering Z1€kas as the centre of the Curonian territory of Sagare or Ventava.
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LATVIJAS TERITORIJAS VIKINGU LAIKMETA IEDZIVOTAJU RAKSTUROJUMS PEC SENAS DNS DATIEM

Alise Poksane
Latvijas Biomedicinas pétijumu un studiju centrs

Jaunakaja arheogenomikas literatira tiek plasi runats par Vikingu laikmeta Baltijas jiiras regiona
iedzivotaju genétisko izpéti, tomér, iznemot Salmes apbedijumus Igaunija, $ajos p&tijumos apskatitas senas
populacijas neieklauj laikabiedru populacijas no citiem Austrumbaltijas regioniem.

ST pétijuma mérkis bija raksturot Vikingu laikmeta Latvijas teritorijas iedzivotaju genomus un to
saglabatibu, ka arT interpretét genomisko datu analizu rezultatus.

Pétijuma ietvaros tika veikta senas DNS izdaliSana 40 dazadiem individiem no seSiem dazadiem
kapulaukiem, iegtito biomolekulu apstrade, ka art datu bioinformatiska analize.

Konstateéta DNS saglabatiba analizétaja kaulu un zobu materiala bija arkartigi mainiga, paraugiem no 23
individiem nesasniedzot pietickamu kvalitates slieksni talakai analizei, padzilinata genétiska materiala izp&te tika
veikta 17 individiem.

Starp pétitajiem individiem konstatéta augsta Baltijas jlras regionam atbilstoSu mitohondrialas DNS
haplogrupu daudzveidiba. Paraugkopa identificéti tris individu pari no dazadiem kapulaukiem un vairaku
gadsimtu starpibu ar vienadam mitohondrialas DNS haplogrupam, t.sk. vienu iepriek§ senas DNS pé&tijumos
neaprakstitu haplogrupu, kas var noradit uz iespgjamam ilglaicigam lokalam maternalas radniecibas Iinijam.

Visiem astoniem virieSu dzimuma individiem, kam izdevas noteikt Y hromosomas haplogrupu, ta dazados
limenos atbilda Baltijas regiona izplatitajam N haplogrupas filogenétiskajam atzaram.

Galveno komponensu analize parada, ka analiz€tie individi klaster§jas ar modernajam Austrumbaltijas
populacijam, tikai daziem izne@mumiem atrodoties tuvak modernajiem Centraleiropas iedzivotajiem.

Latvijas paraugu admixture analize norada uz ierobezotu genétisko Iidzibu ar specifiskiem Vikingu
laikmeta individiem no Gotlandes.

Padzilinata atlikuso 17 individu genétiska materiala izpéte no Cetriem dazadiem kapulaukiem atklaja
genétiski daudzveidigu populaciju, kas lidzinas musdienu Baltijas populacijai. Nemot véra citos pétijumos dalai
Gotlandes vikingu individu konstatéto spécigo Austrumbaltijas genétisko signalu, nevar pilniba izslégt
potencialus sakarus starp Gotlandes vikingu kopienam un Vikingu laikmeta Latvijas teritorijas iedzivotajiem,
neidentificétas skandinavu génu plismas dél.

Nakotnes izpétes perspektivas biitu vérSamas analiz€jamo individu skaita palielinaSanas virziena, tadejadi
laujot identificét iesp€jamas radnieciskas saites starp tiem, un radot izverstaku bazi Vikingu laikmeta vietgjo
populaciju socialo struktiiru izpétei.

Petijums veikts Latvijas Zinatnpu padomes finanséta Fundamentalo un lietiSko pétijumu projekta “Vikingu
laikmets Latvija: starpdisciplinara izp&te” (1zp-2022/1-0059) ietvaros.
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CHARACTERIZATION OF THE VIKING AGE POPULATIONS IN THE TERRITORY OF LATVIA BASED ON ANCIENT
DNA DATA

Alise Poksane
Latvian Biomedical Research and Study Centre

The latest archaeogenomics literature extensively discusses the genetic study of the Viking Age Baltic Sea
region population, however, with the exception of the Salme burials in Estonia, the ancient populations examined
in these studies do not include contemporary populations from other Eastern Baltic regions.

The aim of this study was to characterize the genomes of the inhabitants of the territory of Latvia during
the Viking Age and their preservation, as well as to interpret the results of genomic data analyses.

The study included the extraction of ancient DNA from 40 different individuals from six burial sites,
processing of the obtained biomolecules, as well as bioinformatic analysis of the data.

The established DNA preservation in the analysed bone and tooth material was highly variable, with
samples from 23 individuals not reaching the quality threshold for further analysis, in-depth study of the genetic
material of 17 individuals was performed.

A high diversity of mitochondrial DNA haplogroups characteristic to the Baltic Sea region was found
among the studied individuals. Within the sample set three pairs of individuals from different burial sites and
dated to be several centuries apart with identical mitochondrial DNA haplogroups have been identified, including
one haplogroup previously undescribed in ancient DNA studies, which may indicate possible long-term local
maternal lineages.

For all eight male individuals for whom the Y chromosome haplogroup was determined, it corresponded
to the different levels of the phylogenetic branch of haplogroup N common in the Baltic region.

Principal component analysis shows that the analysed individuals cluster with modern Eastern Baltic
populations, with only a few exceptions clustering closer to modern Central European populations.

Admixture analysis of Latvian samples indicates limited genetic affinity with Viking Age populations
from Gotland.

In-depth study of the genetic material of 17 individuals from four different burial sites reveals a genetically
diverse population, similar to the modern Baltic population. Considering the strong Eastern Baltic genetic signal
found in some Gotland Viking individuals from other studies, potential connections between Gotland Viking
communities and the Viking Age inhabitants of Latvia, cannot be fully ruled out, due to unidentified Scandinavian
gene flow.

Future research perspectives should be directed towards increasing the number of individuals to be
analysed, thus allowing the identification of possible kinship ties between them, and creating a more extensive
basis for studying the social structures of local populations of the Viking Age.

This study was a part of the project “Viking Age in Latvia: an Interdisciplinary Study” (project Nr l1zp-

2022/1-0059), funded by the the Lavian Council of Science.
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LIDZIGAIS ATKLAJ ATgKIRiGO: GENOMA IMPUTACIJAS PIELIETOJUMS VIKINGU LAIKMETA LATVIJAS
IEDZIVOTAJU NOVIETOSANAI BALTIJAS JURAS KONTEKSTA
Janis Kimsis
Latvijas Biomedicinas pétijumu un studiju centrs, Latvija

Viens no galvenajiem senas DNS pétniecibu ierobezojosajiem faktoriem ir senas DNS slikta saglabatiba. Par labu
senas DNS saglabatibas slieksni uzskata 1x sekvengSanas dzilumu, bet liela dala paraugu nesasniedz pat to.
Metode, kas lauj uzzinat vairak no $adiem datiem ar zemu sekvenéSanas dzilumu ir genoma imputacija, kas
aprékina visticamako genotipu noteiktas genoma pozicijas, balstoties uz sekvenéSanas datiem un zinamo
informaciju par allelu frekvencém lidzigas populacijas.

ST péttjuma mérkis bija veikt genoma imputaciju senas DNS datiem, kuru sekvengsanas dzilums bija zem 1x,
novertét imputacijas kvalitati, salidzinot PCA rezultatus ar neimputétajiem (j€lajiem) datiem, un veikt fenotipu,
homozigotitates laidienu (runs of homozygosity, ROH) un IDB (identity by descent) analizes.

Projekta laika tika iegtita sena DNS no 40 Vikingu laikmeta Latvijas teritorija apglabatiem cilvékiem. 14 no tiem
sekvenésanas dzilums bija pietiekams, lai veiktu imputaciju (>0,04x). Genoma imputacija tika veikta ar rikiem
QUILT2 un GLIMPSE, izmantojot references paneli no /000 Genomes Project Eiropas paraugkopas (503
cilvéki). Imputétie un jelie genomi tika projicéti uz misdienu Eiropas iedzivotaju PCA asim, izmantojot riku
smartpca no EIGENSTRAT. Fenotipu analizei tika izmantota HirisPlex 41 varianta sist€ma, ka ar noteikts
laktozes panesamibas fenotips. ROH analizei tika izmantota programma hapROH. IBD analizei tika izmantota
programma IBIS.

PCA analize parada, ka imputetie paraugi klasterojas kopa ar j€lajiem pie Austrumbaltijas populacijam.
Nekvalitativas imputacijas gadijjuma biitu gaidama paraugu klasteroSanas ap nulles koordinati, ko nenovérojam,
tatad imput€tie dati ir lietojami talakam analizém. Fenotipu analizi izdevas veikt 13 no 14 individiem. Acu krasa
bija zila 11, briina — 2 individiem. Matu krasa bija gaiSa 12, tumsa — 1 individam. Adas krasa bija gaisa 4, starp
gaiSu un vid&ji gaiSu — 9 individiem. 6 no 13 individiem spgja lietot uztura laktozi pieaugusa vecuma bez veselibas
problémam.

Homozigotitates laidienu (ROH) analize lauj konstatét tuvradniecigas laulibas vai nelielu sencu populaciju
individa priekstecos. Tas rezultati uzradija tuvradniecigas laulibas starp neseniem senciem vienam no 13
individiem. Citam individam hapROH uzradija rezultatu, kas ir konsistents ar izcelSanos no apméram 1600
individus lielas reproduktivas populacijas. Visiem pargjiem paraugiem hapROH rezultati uzradija izcelsmi no
reproduktivas populacijas, kas ir lielaka par 6400 individiem. IBD analize uzradija 5 attalu radinieku parus —
vienu piektas pakapes, vienu sestas pakapes un tris septitas pakapes.

Genoma imputacija ir lavusi iegiit papildus informaciju par treSo dalu no pétijuma apskatitajiem individiem.
Rezultati norada uz plasu reproduktivo populaciju Latvijas teritorija vikingu laikmeta. Vikingu laikmeta individu
fenotipi un to frekvences ir lidzigi musdienu Latvijas iedzivotaju fenotipiem.

Petijums veikts Latvijas Zinatnpu padomes finanséta Fundamentalo un lietiSko pétijumu projekta “Vikingu
laikmets Latvija: starpdisciplinara izp€te” (nr.1zp-2022/1-0059) ietvaros.
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THE SIMILAR REVEALS THE DIFFERENT: USING GENOME IMPUTATION TO PLACE VIKING AGE INHABITANTS
OF LATVIA IN THE BALTIC SEA CONTEXT
Janis Kimsis
Latvian Biomedical Research and Study Centre

One of the main limiting factors for ancient DNA research is the poor survival of ancient DNA. 1x sequencing
depth is considered a good retention threshold for ancient DNA, but many samples do not reach even that. A
method that allows learning more from such data at low sequencing depths is genome imputation, which
calculates the most likely genotype at certain genome positions based on sequencing data and known information
about allele frequencies in similar populations.
The purpose of this study was to perform genome imputation on ancient DNA data with sequencing depths below
1x, evaluate imputation quality by comparing PCA results with unimputed (raw) data, and perform phenotype,
run of homozygosity (ROH), and identity by descent (IBD) analyses.
During the project, ancient DNA was obtained from 40 individuals buried in the territory of Latvia during the
Viking Age. 14 of them had a sufficient sequence depth to make imputation (> 0.04 x). Genome imputation was
done with the QUILT2 and GLIMPSE tools using the reference panel from the 1000 Genomes Project European
sample set (503 people). Imputed and raw genomes were projected onto the PCA axes of modern Europeans using
the smartpca tool from EIGENSTRAT. For phenotypic analysis, the HirisPlex 41 variant system was used, and
the phenotype of lactose tolerance was determined. HapROH was used for ROH analysis. IBIS was used for IBD
analysis.
PCA analysis shows that imputed samples cluster along with raw data among East Baltic populations. In the case
of poor imputation, a clustering of samples around zero coordinates would be expected. Since this was not
observed, the imputed data was deemed fit for further analysis.
Phenotypic analysis was successful for 13 out of 14 individuals. The colour of the eyes was blue for 11, brown
for 2 individuals. Hair colour was light for 12, dark for 1 individual. The skin colour was light for 4, between
light and medium light for 9 individuals. 6 out of 13 individuals were able to consume lactose in adulthood without
health issues.
ROH analysis makes it possible to detect closely related marriages or a small ancestral population in an
individual's ancestors. Its results showed closely related marriages between recent ancestors for one individual.
For another individual, hapROH showed a result that is consistent with ancestry from a reproductive population
of about 1,600 individuals. For all other samples, hapROH results showed origin from a reproductive population
of more than 6,400 individuals.
IBD's analysis showed 5 pairs of distant relatives -- one of fifth degree, one of sixth degree and three seventh
degree.
Genome imputation has enabled the extraction of additional information about a third of the individuals studied.
The results point to a large reproductive population in the territory of Latvia during the Viking Age. The
phenotypes of Viking Ag individuals and their frequencies are similar to those of modern Latvians.

This study was a part of the project “Viking Age in Latvia: an Interdisciplinary Study” (project Nr l1zp-

2022/1-0059), funded by the Lavian Council of Science.
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ARHEOLOGISKU PARAUGU MIKROBIOMA IZPETE: SENO MIKROORGANISMU IDENTIFICESANA UN TO
DAUDZVEIDIBAS RAKSTUROSANA

Renate Ranka
Latvijas Biomedicinas pétijumu un studiju centrs

Senas DNS (aDNS) izpgte ir nepartraukti augusi lidzas tehniskajiem sasniegumiem genétika un ir lavusi
ieskatities pagatn€, atbildot uz pamatjautajumiem par cilvéka evoliiciju. Ir zinams, ka lielaka dala aDNS
arheologiskajos paraugos nak no apbedijumu vides mikroorganismiem, nevis no sakotnéja saimnieka. Tomer, par
spiti sakotn€jam bazam par piesarnojumu, So datu pieejamiba ir paverusi vairakas iesp&jas mikroorganismu un
mikrobiomu izpé&tei.

Savu pétijumu ietvaros més analiz€jam cilvéku arheologisko paraugu mikrobiomu dazadas Vikingu
laikmeta apbedijumu vietas Latvija. Pirmkart, m&s novertgjam paraugu mikroorganismu daudzveidibu. No kopg&ja
iegtito sekvencu nolastijumu skaita noteiktai baktériju sugai ar Kraken programmatiiru tika pielidzinati no 1% lidz
11% nolastjumu. Zemaka mikrobioma alfa daudzveidiba tika novérota paraugiem ar zemu cilvéka aDNS
saglabasanos, kas netieSi liecina par izteiktaku vispargjo DNS molekulu degradaciju Sajos paraugos. Tika
noverota ievérojama mikrobu profila daudzveidiba, ko ietekméja parauga veids, apbediSanas vieta un endogénas
DNS saglabasanas limenis. Pieméram, Burkholderia bija visizplatitaka gints otiskas kapsulas paraugos no
MeZotnes, bet ne Gaidelu-Vidu¢u, Cunkanu-Drengeru vai Balu-Skérstainu paraugos, un §1 gints bija saistita ar
zemu cilvéka aDNS saglabatibu. Savukart paraugos ar augstu cilvéka aDNS proporciju tika novérota loti zema
vairaku tipisku augsnes bakteriju, tostarp Nocardioides, Sorangium un Phytohabitan, klatbiitne. Talak mes
parbaudijam seno mikrobu genomu klatbiitni. Sekvences dati, kas iegliti no arheologiskajiem zobu paraugiem,
ietvéra tipisku cilvéka mutes dobuma bakteriju, pieméram, Streptococcus mutans, Lautropia mirabilis, un
Actinomyces taksonu nolastjumus. Dazos gadijumos sekvencéSanas dzilums bija pietickams, lai no 8.—9. gadsimta
zobu paraugiem iegtitu cilvéka mutes dobuma mikroorganismu gandriz pilna garuma genomus.

Kopuma miisu rezultati liecina, ka arheologisko paraugu mikrobioma satura izpéte nodroSina papildu
raksturojuma parametru bioarheologiskajiem pétijumiem un palidz saprast, ka apbedijumu vides mainigums
varétu ietekmét aDNS degradacijas procesus. Mikroorganismu aDNS analize arheologiskajos paraugos var atklat,
ka cilvéka mikrobioms ir mainijies, reaggjot uz uztura, dzivesveida un apkartgjas vides izmainam gadu tikstosu
gaita, un var palidzet izpétit evoliicijas saites starp senajiem mikroorganismiem un to miisdienu radiniekiem.

Petijums veikts Latvijas Zinatnu padomes finanséta Fundamentalo un lietiSko petijumu projekta “Vikingu
laikmets Latvija: starpdisciplinara izpéte” (1zp-2022/1-0059) ietvaros.
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MICROBIOME STUDY OF ARCHAEOLOGICAL SAMPLES: IDENTIFICATION OF ANCIENT MICROORGANISMS AND
CHARACTERIZATION OF THEIR DIVERSITY

Renate Ranka
Latvian Biomedical Research and Study Centre

The study of ancient DNA (aDNA) has grown steadily alongside technical advancements in genetics, and
has opened a window into the past, answering fundamental questions concerning human evolution. It is known,
that most aDNA in archaeological samples originates from the burial environment microorganisms rather than
the original host. However, initially plagued by concerns regarding contamination, the availability of these data
has opened multiple avenues of microbial research.

Here, we studied the microbial composition of human archaeological samples from different burial sites
dating from the Viking Age in Latvia. First, we assessed the microbial diversity of the samples. Among the total
number of sequenced reads, the proportion of bacterial reads assigned by Kraken software to various species
ranged from 1% to 11%. Lower alpha diversity was observed for samples with low human aDNA preservation,
which indirectly indicates a more pronounced overall degradation of DNA molecules in these samples.
Remarkable microbial profile diversity was observed which was influenced by sample type, burial site and
endogenous DNA preservation pattern. As an example, Burkholderia was the most abundant genus in petrous
bone samples from MeZotne, but not in those from Gaideli-Viduéi, Cunkani-Drengeri or Balas-Skérstaini, and
was associated with samples with low preservation of human aDNA. In samples with high human aDNA
preservation, very low prevalence of several typical soil bacteria was observed, including Nocardioides,
Sorangium and Phytohabitans. Further, we examined ancient microbial genomic content. Sequencing data
obtained from archaeological tooth samples contained reads of common human oral bacteria, such as
Streptococcus mutans, Lautropia mirabilis, and oral taxons of Actinomyces species. In some cases, the sequencing
depth was sufficient to obtain nearly full-length genomes of commensal human oral microorganisms from the
tooth samples dated 8th—9th century.

Overall, our findings suggest that studying the microbial content of archaeological samples provides the
additional characterisation parameter for bioarchaeological research and helps to understand how the variability
of burial environment could impact aDNA degradation processes. Well-preserved microbial aDNA in
archaeological samples can reveal how microbiomes have changed in response to diet, lifestyle, and
environmental shifts over millennia, and help to explore the evolutionary relationships between the ancient
microbes and their modern relatives.

This study was a part of the project “Viking Age in Latvia: an Interdisciplinary Study” (project Nr lzp-

2022/1-0059), funded by the Lavian Council of Science.
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STRONCIJA IZOTOPU SR87/SR86 DATI UN IEDZIVOTAJU MOBILITATE LIELUPES BASEINA VIKINGU
LAIKMETA

Guntis Gerhards', Elina Pétersone — Gordina'!, Antonija Vilcane!,

Janet Montgomery?2, Joanna Moore?

I Latvijas véstures institits, Humanitaro zindtnu fakultate, Latvijas Universitdte
2 Daremas Universitate

Stroncijs ir kimisks elements, kas no apkartgjas vides ar tideni un partiku nonak dzivajos audos. Tam ir
Cetri stabili izotopi, kuru attiecibas var atSkirties ieZos, augsné un tideni, atkariba no to izcelsmes un geologiska
vecuma. Stroncijs geologiskajos un biologiskajos procesos nesadalas, tapéc arheologija izmanto ta izotopu
Sr¥7/Sr¥ attiecibu iedzivotdju mobilitates petijumos. No zobu emaljas iegiitais Sr®’/Sr% norada, kur cilveks ir
pavadijis bérnibu. Salidzinot Sos datus ar attiecigas geografiskas vietas biopieejamo stronciju, var noteikt vai
bérnibas vieta sakrit ar apbediSanas vietu. Latvijas teritorija stroncija izotopu attieciba augsné ir atkariga nevis no
pamatieziem, bet gan no p&dgja ledaja nogulumu sastava, kas atSkiras atkariba no tris galvenajiem ledaja kustibas
virzieniem. Tap&c biopieejama stroncija vertibas jaiegiist no konkrétas vietas materiala. Lidz §im Latvijas
arheologija stroncija izotopu vértibas noteiktas 16. — 17. gadsimta apbedijumiem Sv. Gertrides kapséta Riga, ka
ar1 §1 perioda dzivnieku kaulu materiala Riga un Vidzemé.

Saja pétijuma izmantoti 12 paraugi no vairakiem zemgalu 7 — 11. gs. kapulaukiem (MeZotnes centrs, Balas
— Skérstaini, Cunkani — Drengeri), kas lokalizéti Lielupes baseina. Paraugu izvéles stratégija tika balstita uz
arheologisko informaciju, ka vikingu laikmeta zemgalu kapulaukos paradas senlietas (ieroci, rotaslietas), kuru
izcelsme saistama ar Skandinaviju. L1dz $im tas tika saistits galvenokart ar tirdzniecibas sakariem, izslédzot pasu
iedzivotaju mobilitati. Paraugu atlasé tika izmantoti arT dati par di€tu (slapekla un oglekla izotopi), parbaudot vai
atseviSku individu uztura atSkiribas nav saistamas ar iedzivotaju mobilitati no teritorijam arpus Zemgales.
P&tijuma mérkis ir, balstoties uz stroncija izotopu Sr®’/Sr®® datiem, noteikt iedzivotaju iespéjamo mobilitati
vikingu laikmeta Lielupes baseina.

Stroncija izotopi tika nemti gan no zoba emaljas (raksturo individa bérnibu), gan no zoba dentina (raksturo
konkrétas vietas biopieejamo vértibu). Paraugu sagatavoSana un stroncija noteikSana tika veikta Daremas
Universitates Arheologisko izotopu un peptidu izp&tes laboratorija, pielietojot atbilstoSu metodiku un aparatiru.

No analiz&tajiem paraugiem, tikai viena gadijuma (Cunkanu — Drengeru kapulauks, 324. kaps, 2 - 3 gadus
vecs beérns) stroncija izotopu attieciba norada, ka individa dzimSanas/ agrinas bérnibas vieta ir arpus misdienu
Latvijas teritorijas — Gotlandes sala Baltijas jara. Sis gadfjums pilniba sakrit ar arheologisko informaciju, jo kapa
inventara konstatetas rotaslietas no Skandinavijas. Lai spriestu par iedzivotaju iek$€jo migraciju vikingu laikmeta
Lielupes baseina (Zemgales rietumu — austrumu dala) pasreiz pieejamie dati par biopieejamo stroncija variaciju
nav pietiekami. Tas biitu turpmako pétijumu uzdevums. NepiecieSama Latvijas teritorijas biopieejama stroncija
karteSana, kas palidz&tu noteikt, vai un cik liela méra pastav atskiribas, ko var€tu izmantot seno iedzivotaju
mobilitates pétnieciba.

Petijums veikts Latvijas zinatnes padomes finanséta Fundamentalo un lietisko p&tijumu projekta “Vikingu
laikmets Latvija: starpdisciplinara izp€te” (nr. 1zp-2022/1-0059) ietvaros.
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STRONTIUM ISOTOPE SR®7/SR86 AND POPULATION MOBILITY IN THE LIELUPE RIVER BASIN DURING THE
VIKING AGE

Guntis Gerhards', Elina Pétersone — Gordina'!, Antonija Vilcane!,
Janet Montgomery?2, Joanna Moore?

I Institute of Latvian History, Faculty of Humanities, University of Latvia
’Durham University

Strontium (Sr) is a chemical element with three non-radiogenic (3*Sr, 3¢Sr and %¥Sr) and one radiogenic
(*’Sr) isotope. The ratios of 3’Sr/*Sr in each type of rock and subsequently, the overlying soil and groundwater
have distinct differences. Strontium is used in archaeology to study mobility of past populations, because it is not
modified when passing through the food chain into living organisms. Sr®’/Sr® ratio from dental enamel indicates
where a person has spent their childhood. Comparing this data with local bioavailable Sr®’/Sr*® ratios can indicate
if they are similar and thus, if the person was born locally. In the territory of Latvia, Sr¥’/Sr® ratios in the soil
depend on the composition of Quaternary deposits, which are divided into three areas according to the movements
of the last Fennoscandian ice sheet. For this reason, bioavailable Sr®’/Sr® ratios must be obtained from local
archaeological material. In archaeological studies of Latvia, Sr®’/Sr® ratios have been obtained from the 16" —
17" century burials in St Gertrude church cemetery in Riga, as well as contemporary animal bone material from
Riga and Vidzeme.

In this study 12 samples were analysed from three 7" — 11™ century Semigallian cemeteries (MeZotnes
centrs, Balas — Skérstaini, Cunkani — Drengeri) located in the Lielupe River basin. The selection of samples was
based on archaeological data, mainly on Scandinavian-origin grave goods (weapons and jewellery), which appear
in Semigallian cemeteries during the Viking Age. So far, these grave goods have been interpreted as traded items,
without considering population mobility. Selection of samples also considered the results of dietary isotope
(carbon and nitrogen) analysis, aiming to test if dietary differences of particular individuals could be related to
their possible non-local origin. The aim of this study was to explore the mobility of Viking Age people from the
Lielupe River basin using Sr¥’/Sr® ratios.

Samples were taken both from tooth enamel (childhood location data) and dentine (bioavailable data from
the burial environment). The preparation and analysis of the samples were carried out at Durham University,
using appropriate methods and instruments. One of the analysed samples (Cunkani — Drengeri cemetery, Burial
324, a child aged 2-3 years) indicated a possible birthplace outside the territory of Latvia, the island of Gotland
in the Baltic Sea. This result fully supports archaeological data, as this child was buried with Scandinavian
jewellery. The currently available Sr®”/Sr% data is not sufficient to explore local mobility in the Lielupe River
basin (the eastern and western-eastern parts of Zemgale) during the Viking Age. This is the task for future studies.
To explore any regional differences which might be then used to study population mobility, mapping of
bioavailable Sr¥7/Sr® ratios is necessary in the whole territory of Latvia.

This study was a part of the project “Viking Age in Latvia: an Interdisciplinary Study” (project Nr lzp-
2022/1-0059), funded by the Lavian Council of Science.
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C\D 83. Latvijas Universitates
qo starptautiska zinatniska
konference
Starpdisciplinari pétijumi par Vikingu laikmetu Latvija
Piektdien, 2025. gada 14. marta, plkst.10.00
Kalpaka bulvari 4, 2. stava zale ,Riga
Programma

10.00-10.10. Konferences atklasana. Guntis Gerhards.

10.10-10.35 Vikingu laikmets Eiropa un Austrumbaltija: kopigie un atSkirigie hronologijas,
periodizacijas un raksturigako iezimju aspekti
Andris Sné LU Humanitaro zinatpu fakultates Véstures un arheologijas nodala

10.35-11.00 Vikingu laiki Latvija un Austrumeiropa — ieskats problematika

Janis Ciglis Latvijas Nacionalais vestures muzejs

11.00-11.25 Skandinavi Kuldigas novada
Martins$ Laséens SIA Archeo arheologi

11.25-11.50 IekSzemes uidensceli vikingu laikmeta Latvijas rietumu dala: galvenie pétniecibas
izaicinajumi un atzinas

Kaspars Markus Molls LU Humanitaro zindatnu fakultdates Latvijas véstures institiits

11.50-12.15. Kafijas pauze, diskusijas

12.15-12.40 Reta apbediSanas tradicija 8.-11.gs. Austrumlatvija
Antonija Vilcane, Guntis Gerhards, Elina Péetersone — Gordina

LU Humanitaro zinatnu fakultates Latvijas veéstures institiits

12.40-13.05 Dazi dietas aspekti 7. — 11. gadsimta zemgalu populacijas Latvija
Elina Peétersone - Gordina', Guntis Gerhards', Antonija Vilcane', Andrew Millard?, Janet Montgomery?,
Joanna Moore? ' LU Humanitaro zindtnu fakultdtes Latvijas véstures institiits, °Daremas Universitdte
13.05-13.30 Diétas un partikas sagades analizu iesp€jas: libieSu piemérs
Alise Gunnarssone Latvijas Nacionalais véstures muzejs

13.30-13.55 “Ventspils pirms Ventspils”: arheologiskas liecibas par apdzivotibu vélaja dzelzs laikmeta
Pasiekste
Armands Vijups LU Humanitaro zinatnu fakultates Veéstures un arheologijas nodala

13.55-14.30 Kafijas pause, diskusijas

14.30-14.55 Latvijas teritorijas vikingu laikmeta iedzivotaju raksturojums péc senas DNS datiem
Alise PokSane Latvijas biomedicinas pétniecibas un studiju centrs

14.55-15.20 Lidzigais atklaj at§kirigo: genoma imputacijas pielietojums vikingu laikmeta Latvijas
iedzivotaju novietoSanai Baltijas juras konteksta

Janis Kimsis Latvijas biomedicinas pétniecibas un studiju centrs

15.25-15.45 Arheologisku paraugu mikrobioma izpéte: seno mikroorganismu identificéSana un to
daudzveidibas raksturoS$ana

Renate Ranka Latvijas biomedicinas pétniecibas un studiju centrs

15.45-16.10 Stroncija izotopu (Sr¥”/Sr% ) dati un iedzivotaju mobilitate Lielupes baseina vikingu
laikmeta

Guntis Gerhards', Elina Pétersone -Gordina', Antonija Vilcane', Janet Montgomery?, Joanna Moore’ 'LU
Humanitaro zinatnu fakultdtes Latvijas véstures institiits, *Daremas Universitate

16.10-17.00 Noslegums, diskusijas
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83. Latvijas Universitates
Ob starptautiska zinatniska

konference

Interdisciplinary Studies of the Viking Age in Latvia
Friday, March 14, 2025, 10:00 AM
Kalpaka Boulevard 4, 2nd Floor Hall, Riga
CONFERENCE PROGRAMME
Chair: Guntis Gerhards University of Latvia, Faculty of Humanities, Institute of Latvian History
10.00-10.10. Opening of the conference
Guntis Gerhards Institute of Latvian History, Faculty of Humanities, University of Latvia
10.10-10.35 Viking Age in Europe and the Eastern Baltic: about the similarities and differences in
chronology, periodisation and most characteristic features
Andris Sné Department of History and Archaeology, Faculty of Humanities, University of Latvia
10.35-11.00 Viking Age in Latvia and Eastern Europe - an insight into the problems

Janis Ciglis Latvian National Museum of History
11.00-11.25 Scandinavians in Kuldiga region

Martin$ Lusens LLC Archeo archaeologists

11.25-11.50 Inland waterways in the west of Latvia during the Viking Age: the main challenges and
conlusions

Kaspars Markus Molls University of Latvia, Faculty of Humanities, Institute of Latvian History
11.50-12.15. Coffee break, discussions

12.15-12.40 A rare 8-11" burial tradition in Eastern Latvia.

Antonija Vilcane, Guntis Gerhards, Elina Péetersone — Gordina

University of Latvia, Faculty of Humanities, Institute of Latvian History

12.40-13.05 Some aspects of the diet in the 7% -11" century Semigallian populations in Latvia

Elina Peétersone - Gordina', Guntis Gerhards', Antonija Vilcane', Andrew Millard?, Janet Montgomery?,
Joanna Moore? 'University of Latvia, Faculty of Humanities, Institute of Latvian History,? Durham University
13.05-13.30 Possibilities for foodway and food procurement analysis: the Liv example

Alise Gunnarssone Latvian National Museum of History

13.30-13.55 “Ventspils before Ventspils”: Archaeological evidence of human habitation in Pasiekste
during Late Iron Age

Armands Vijups University of Latvia, Faculty of Humanities, Department of History and Archaeology

13.55-14.30 Coffee break, discussions
14.30-14.55 Characterization of the Viking Age populations in the Territory of Latvia based on ancient
DNA data. Alise PokSane Latvian Biomedical Research and Study Centre

14.66-15.20 The similar reveals the different: using genome imputation to place Viking Age inhabitants
of Latvia in the Baltic Sea context
Janis Kimsis Latvian Biomedical Research and Study Centre

15.26-15.45 Microbiome study of archaeological samples: identification of ancient microorganisms and
characterization of their diversity

Renate Ranka Latvian Biomedical Research and Study Centre

15.46-16.10 Strontium isotope (Sr37/Sr8¢) data and population mobility in the Lielupe river basin during
the Viking Age

Guntis Gerhards', Elina Pétersone -Gordina', Antonija Vilcane', Janet Montgomery?, Joanna Moore’
"University of Latvia, Faculty of Humanities, Institute of Latvian History,” Durham University

16.10-17.00 Conclusion, discussions
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