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ANOTACIJA

Promocijas darbs “Keramikas izgatavosana, pielietojums un nozime bron-
zas un senakaja dzelzs laikmeta Austrumbaltija” ir veltits dazadiem aizvéstures
keramikas trauku aspektiem - to izgatavo$anai — malu pieejamibai un izman-
tosanai, trauku izstradei, apdedzinasanai un morfologijai, funkcijai - primara-
jai un sekundarajai un to nozimei, un tradiciju izmainam aizvéstures kopienas.
Promocijas darba mérkis ir analizét keramikas trauku izgatavo$anu, pielieto-
jumu un nozimi, ka ari tas lomu Austrumbaltijas bronzas un senaka dzelzs laik-
meta sabiedribas.

Lai sasniegtu $o meérki tika izmantotas vairakas metodes — vizualas un
statistiskas analizes, Reflektivas transformacijas attélmodelésana, laboratorijas
metodes — organisko atlieku analizes, rentgenstaru fluorescences spektrometrija
un keramikas petrografija. Tika ari apzinati un atlasiti vietéjo malu paraugi, kuri
tika salidzinati ar arheologisko keramiku.

Promocijas darba tika noskaidrots, ka podniekiem bijis pieejams labas kva-
litates mals, tie izmantojusi loti plastisku morénmalu vai attiritu morénmalu.
Tika konstatétas astonas mala masas receptes ar vairakam apaksgrupam, kas
norada uz dazadam vienlaicigi pastavéjusam liesinataju tradicijam, kas bijusas
atkarigas vai nu no mala kvalitates vai podnieka preferencém. Par liesinataju
parsvara izmantoti granitiskie iezi, ta¢u sastopama ari organika, Samots, smilts
un kvarcits. Sakoties bronzas laikmetam aizvéstures kopienu uzskati par kera-
miku mainijas, ta kluva vienkarsaka, ienemot praktiskaku nozimi. Tika kon-
statétas keramikas veidu izmainas no agra bronzas lidz senakajam dzelzs laik-
metam. Savukart, liesinataju un recep$u izmainas tika konstatétas vien senaka
dzelzs laikmeta beigas. Keramikai bija ne vien praktiska — édiena pagatavos$anas
un uzglabasanas, nozime, bet ari socio-ideologiska nozime aizvéstures kopienas.
Si loma atspogulojas taja, ka keramika tika izmantota gan ziedojumos, gan apbe-
difanas ritualos, gan arl ka urnas. Zinasanu parnese un savstarpéjie kontakti
starp kopienam keramika izpaudas ka dazadu stilu sajaukums un ornamenti,
kam analogijas mekléjamas Skandinavija un Centraleiropa. Tika konstatéti ari
savstarpéji kontakti starp Austrumbaltijas kopienam.
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PROMOCIJAS DARBA VISPARIGS RAKSTUROJUMS

Promocijas darba aktualitate

Laikaposms, kas aptver bronzas un senako dzelzs laikmetu (1800-1. gs.
p.m.&.), Austrumbaltija (masdienu Igaunijas, Latvijas un Lietuvas teritorijas) ir
parmainu laiks. Saja posma paradas jauns materials - bronza, vélak ari dzelzs,
kuru adapté vietéjas kopienas un sak lokali no tas izgatavot dazadus prieks-
metus. Parmainas notiek ari socioekonomiskajos aspektos, pieméram, med-
nieku-zvejnieku-vacéju modelis lénam nomainas uz zemkopibu un lopkopibu.
Paradas ari jauns apmetnu tips — agrie pilskalni, no kuriem lielaka dala ir spécigi
bronzas apstrades centri, ka ari jaunas apbedisanas tradicijas — uzkalnini un
akmens laivveida kravumi. Lidz ar izmainam senajas kopienas, izmainas notiek
arl podnieciba gan tehnologiskajos, gan ari vizualajos aspektos. Pieméram,
bagatigo ornamentéto keramiku, kas valdija neolita, nomaina vienkarsaki, prak-
tiski neornamentéti trauki, novérojamas izmainas ari to morfologija — apaldi-
bena traukus nomaina plakandibena u.tml.

Arheologiska keramika ir viena no nozimigakajam atradumu grupam, jo
izmainas taja atspogulo izmainas, kas norisinajusas senajas kopienas. Sava mas-
veida atradumu rakstura un viendabibas dél, pétot bronzas un senaka dzelzs
laikmeta arheologisko keramiku ir iespéjams interpretét lokalas un regionalas
ietekmes, zinasanu parnesi, podniecibas tehnologiskos aspektus, ka ari kopienu
socio-estétiskas vértibas. So iemeslu dé] arheologiska keramika ir salidzinosi
labi izpétita. Pieméram, agra bronzas laikmeta keramiku Austrumbaltija pétijusi
arheologi Ilze Loze, Normunds Grasis un Gitis Pili¢iauskas (Gytis Pili¢iauskas),
savukart véla bronzas un senaka dzelzs laikmeta - Janis Graudonis, Andrejs
Vasks, Jelena Grigalavi¢iene Danilaite (Elena Grigalavi¢iené-Danilaité), Vello
Leugas (Vello Lougas) un Valters Langs (Valter Lang).

Sie pétijumi sniedz nozimigu informaciju par keramikas trauku tipiem,
izplatibu, visparéjam liesinataju tendencém un interpretacijam, kas saistitas ar
podniecibas izmainam senajas kopienas. Tacu $ie pétijumi neaptver visus tris
laikaposmus savstarpéja konteksta. Precizak, agra bronzas laikmeta keramika
vienmér aplikota neolita konteksta, turpretim nav veikti pétijumi, kas skar
izmainas keramikas izgatavo$anas tendencés un funkcija no agra bronzas lidz
senakajam dzelzs laikmetam. Dala no $iem pétijjumiem ir arl novecojusi, jo tie
neieklauj sevi jaunakas atzinas un datus no nesen atklatiem pieminekliem, pie-
méram, Antilgé, Krievukalns, MineikiSkés, Garniai I and Padures pilskalniem,
Bilavu akmens laivveida kravuma kapulauku u.c. Jaatzimé, ka praktiski neviena
no Siem pétijumiem nav izmantotas laboratorijas metodes, lidz ar to iztrikst
detalizétu datu par keramikas mala masas un liesinataju tendencém, iespéja-
miem izgatavoS$anas regioniem, ka ari trauku tieSo funkciju.



Promocijas darba izmantotas metodes — keramikas petrografija, rentgenstaru
fluorescences spektroskopija (XRF), organisko atlieku analizes un pieejama mala
izpéte, sniegs detalizétakus datus par keramikas trauku izgatavosanu un pielieto-
jumu, ka ari palidzés guat ieskatu Austrumbaltijas bronzas un senaka dzelzs laik-
meta seno kopienu dzivé un taja notiekosajos procesos. Promocijas darba fokuss
ir vérsts uz dzivesvietu un apbedijumu keramiku Austrumbaltija — masdienu
Igaunijas, Latvijas un Lietuvas teritorijam. Jaatzimeé ka vésturiskaja telpa bronzas
un senakaja dzelzs laikmeta nepastavéja muisdienas eso$as valstu robezas, drizak
pretéji — kopienas dzivoja individuali savas dzivesvietas (pilskalna, apmetnes)
ietvaros, tacu uzturot patstavigus kontaktus ar citam regiona eso$am kopienam.
Lidz ar to, lai korekti izpétitu un salidzinatu keramikas trauku tehno-stilistiskos
aspektus, nepiecieSams analizét keramiku regiona ka vienota kopuma.

Promocijas darba mérkis un uzdevumi

Promocijas darba meérkis ir analizét keramikas trauku izgatavosanu, pielie-
tojumu un nozimi, ka ari tas lomu Austrumbaltijas bronzas un senaka dzelzs
laikmeta sabiedribas.

Lai sasniegtu mérki, tika izvirziti sekojosi uzdevumi:

1) Apzinasanu un izrakumu dokumentacijas analizé$ana. Geologisko apzi-
nasanu un pétjjumu analizé$ana, lai izzinatu piemineklu tuvuma eso$os
pieejamos mala resursus un to ipasibas. Arheologisko izrakumu par-
skatu analizé$ana, lai izzinatu dzivesvietu un apbedijumu kontekstu —
izrakumu apjomu, materialu fiksé$anas limeni. Pieméram, dzivesvietu
gadijuma, stratigrafiju, izrakumu laukumu un atradumu lokaciju tajos,
apbedijumiem - kapu piedevu lokaciju, cik detalizéti bijusi izrakumi un
cik labi saglabajusies apbedijumi;

2) Dzivesvietu un apbedijumu keramikas makroskopiska analize, kas
ietver sevi statistisko analizi tadiem parametriem ka virsmas apdare,
sienu biezums, augstums, forma un diametra izmérs, ka ari ornamentu
veidi, un kartu sastiprinasanas tehnikas. Sis trauku vizualas ipasibas tiks
salidzinatas savstarpéji analizéjamaja regiona un laikaposma no bron-
zas lidz senakajam dzelzs laikmetam, lai noteiktu keramikas trauku
izgatavo$anas tehnologisko aspektu regionalitati ka arl izmainas, kas
skar podniecibu pétamaja laikaposma;

3) Reflektivas transformacijas attélmodelésana (RTI) keramikas virsmas
apdarei un traukos eso$o séklu iespiedumiem, lai izpétitu virsmas apda-
res tehnologiskos aspektus un identificétu séklu iespiedumus;

4) Lauku darbi, kas ietver sevi malu apzinasanu dzivesvietu regionos, lai
noskaidrotu to pieejamibu un lokaciju. Atlasitajiem mala paraugiem
paredzéts izveidot apdedzinatas briketes un veikt petrografijas un XRF
analizes. Sada malu datu baze, kura ieklauti gan mala ipasibu, gan



petrografijas un XRF dati nepiecieSami, lai butu iespéjams salidzinat
malu ar arheologisko keramiku un noskaidrotu regionalas tendences.

5) Petrografijas un XRF analizes, lai butu iespéjams noteikt mala masas
mineralogiskas un kimiskas ipasibas, ka ari lai noteiktu liesinataju vei-
dus un to tendences;

6) Organisko atlieku analizes un trauku iecerétas un tiesas izmantosanas
noskaidrosana caur konteksta analizi, lai izprastu keramikas funkciju
un nozimi bronzas un senakaja dzelzs laikmeta.

Promocijas darba izmantotie avoti un literatura

Promocijas darba analizétas 46 keramikas kolekcijas (lietiskie avoti), izman-
tots 41 nepublicétais avots, 12 publicétie avoti un 191 literataras vieniba.

Keramikas kolekcijas ir promocijas darba pamats, jo tas ir primarais avots,
kurs analizéts $aja darba. Kolekcijas, kuras izmantotas pétijjuma atrodas Tallinas
Universitates Arheologiskas izpétes kolekciju (Tallinna Ulikool Arheoloogia
teaduskogu) fondos, Tartu Universitates (Tartu Ulikool) Arheologijas depar-
tamenta, Latvijas Nacionala Véstures muzeja arheologijas departamenta,
Lietuvas Nacionalaja muzeja aizvéstures arheologijas kolekciju fondos (Lietuvos
Nacionalinis Muziejus PrieSistorinés archeologijos rinkiniy skyrius) un Césu
Veéstures un Makslas muzeja krajuma.

Keramikas kolekcijas ir dazada apjoma un kvalitates, pieméram, lausku
izmérs un to saglabatibas pakape, protokolu precizums, t.i., cik precizas ir atrasto
trauku fragmentu koordinates pieminekli u.tml. Salidzino$i labaka stavokli ir
keramikas kolekcijas no dzivesvietam, ipasi pilskalniem, pieméram, Asvas,
Brikulu, Kivutkalna, Narkanai, Sokiskiai, Vinakalna u.c. pilskalniem, kur iespé-
jams lauskas rekonstruét ka veselus traukus. Tomér jaatzimeé, ka dazam dzives-
vietam $adas rekonstrukcijas nebija iespéjamas, kolekcijas fragmentara rakstura
deél, pieméram, Antilgé, Garniai I, Padures un Ridalas pilskalniem, ka ari Kaali
un Priednieku apmetném. Fragmentaras kolekcijas sastopamas ari kapulauku
materiala, pieméram, Bullumuizas, Pukulu un Reznes uzkalninos, kur pamata
atrastas sikas lauskas bez konkrétakam koordinatam - lielakoties ka vienkarsi
savrupatradumi. Labaka stavokli atrodas kapulauki ar urnam, ka, pieméram,
Egliskiai un Paveisininkai, kur atrodami rekonstruéjami un pat veseli trauki.

Lielaka dala keramikas kolekciju ir izanalizétas pilniba, tikai atseviskos
gadijumos bijusi iznémumi. Promocijas darba Cetru pilskalnu keramikas kolek-
cijas nav tiku$as pilniba izanalizétas — Asotes, Asvas, Kivutkalna un Sokiskai
pilskalnu. Aptuveni 65% no Kivutkalna, 30% no Asvas un Sokiskiai un 10% no
Asotes pilskalnu materiala ir detalizéti izpétiti, lai noteiktu galvenas statistiskas
tendences, savukart trakstosie dati iegtti no publikacijam, kuras detalizéti jau
analizéta $o piemineklu keramika.

Nepublicétie avoti sastav no arhivu dokumentiem - arheologisko izra-
kumu parskatiem un geologisko darbu un izpétes materialiem. Izmantotie



arheologisko izrakumu parskati glabajas Lietuvas Veéstures Institata (Lietuvos
Istorijos Institutas), Latvijas Nacionala Véstures muzeja arheologijas departa-
menta un Latvijas Universitates Latvijas Véstures Institita Arheologisko mate-
rialu kratuve.

Arheologisko izrakumu parskati ir izmantoti, lai izprastu senvietas un kera-
mikas arheologisko kontekstu. Izmantojot jaunakus izrakumu parskatus, ka,
pieméram, no Antilgé, Krievu kalna un Mineikiskés pilskalniem, iespéjams
veikt keramikas trauku telpisko analizi, jo tie satur detalizétu informaciju par
keramikas trauku novietojumu attiecigaja pieminekli. Kivutkalna un Vinakalna
gadijuma pieejama vien arheologisko izrakumu pirmdokumentacija, t.i., nav
izveidots arheologisko izrakumu parskats. Jaatzimé gan, ka $1 pirmdokumenta-
cija ir loti detalizéta un no tas iespéjams iegtit skrupulozu pavardu u.c. objektu
aprakstus. Tomeér novérojamas arl neprecizitates, pieméram, Vinakalna gadi-
juma trikst keramikas saraksts, abu parskatu galvenaja teksta, ka arl pavardu
protokolos keramika minéta loti visparigi, t.i., atrasts “daudz” vai “maz” kera-
mikas fragmentu, nenoradot to skaitu un precizas koordinatas. Lidziga situacija
novérojama ar Sokiskiai pilskalna un Zalioji apmetnes parskatiem.

Lielaka dala kapulauku arheologisko parskatu datéjamas ar pagajusa gad-
simta vidu, lidz ar to neietver sevi detalizétu informaciju, kas saistita ar kera-
miku ka atradumu grupu. Tikai dazos gadijjumos keramika tika fikséta preci-
zaka konteksta ar kapulauku. Vél jo vairak, Paveisininkai kapulauka gadijjuma
izrakumu plans ar apbedijumu novietojumu vispar nav pieejams, lidz ar to nav
iespéjams analizét urnu novietojumu kapulauka ka vesela kopuma. Ka vislabak
dokumentétais kapulauks atziméjams Egligkiai, kur sniegti detalizéti urnu zimé-
jumi to konteksta ka arl kopplans, kura redzams katrs apbedijums uzkalninos.
Siem apbedijumiem sniegts ari detalizéts apraksts un interpretacijas.

Geologisko apzinasanu un izpétes parskati atrodas Igaunijas Geologijas
Centra fondos (Eesti Geoloogiakeskus), Latvijas Vides, geologijas un meteoro-
logijas centra geologijas fonda un Lietuvas Geologijas Centra fondos (Lietuvos
geologijos tarnyba). Sie materiali ir izmantoti, lai izprastu malu geologisko kon-
tekstu - to Ipasibas un izplatibu analizéto piemineklu apvida. Lielaka dala $o
parskatu satur informaciju par malu geologiskajam un kimiskajam ipasibam.
Tomeér jaatzimeé, ka $ie pétijumi vairak koncentréjas uz lielajam malu iegulam,
kas piemérotas masveida razosanai, mazaku uzmanibu pievér$ot mazajam malu
atradném.

Publicétie avoti sastav no isiem arheologiskas izpétes rezultatiem, kas
publicéti Zinatniskas atskaites sesijas materiali par arheologu un etnografu [...]
petijumu rezultatiem, Arheologu peétijumi Latvija un Arheologiskie lauku darbi
Igaunija (Archaeological Fieldwork in Estonia). Tie sastav no isiem zinojumiem
par arheologiskajiem izrakumiem un galvenajiem pétijumu rezultatiem kon-
kréta pieminekli, biezi vien $ajos pétijumos tiek ieklauti Radioaktiva oglekla
datéjumi. Tadéjadi $ie materiali ne tikai tika izmantoti konteksta nodalai, bet
gan ari hronologiska ietvara precizé$anai.
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Izmantota literatara iedalama divas grupas: 1) metodologiska un 2) zinat-
niska literattira. Metodologiska literatiira sevi ietver visus pétjjumus, kuros
atspogulota metodologija - konkrétu analizu gaita un problémjautajumi, kas
saistiti ar konkrétu metodi. Pieméram, pie $adas literatiiras pieskaitami Patrika
Sona Kvinna (Patrick Sean Quinn) monografija Keramikas petrografija [..],
Dzeimsa Stoltmana (James Stoltman) zinatniskais raksts Petrogrifijas loma [...],
kas tika izmantoti ka paliglidzeklis keramikas trauku planslipéjumu izgatavo-
$ana un analizé. Sajos pétijumos aprakstita keramikas petrografijas nozime un
iespéjas pétnieciba, ka ari ka atskirt dazadus liesinataju veidus un mala masas
ipagibas. Lai izprastu un interpretétu kimisko elementu datus, kas iegiiti no XRF
tika izmantots Edvarda Halla (Edward Hall) darbs Rentgenstaru fluorescences
dispersivais [...], kura aplikotas divas XRF metodes - vilpu garuma dispersijas
(WD-XRF) un energijas dispersijas (ED-XRF) rentgenstaru fluorescences spek-
trometrija. Saja darba likts uzsvars ne vien uz to ka §is iekartas darbojas no
fizikas perspektivas, bet gan ari par to, ko $adas analizes palidz izzinat un kadi
ir to ierobezojumi attieciba uz keramikas izpéti. Metodologiska literatara tika
arl izmantota, lai izprastu un izskaidrotu organisko atlieku analizes, radioaktiva
oglekla analizes, ka ari reflektivas transformacijas attélmodelésanu.

Nozimigas promocijas darbam bijusas divas monografijas, kas veltitas
keramikas analizei un dazadiem keramikas izgatavosanas procesiem. Pirma ir
Valentinas Ra (Valentine Roux) monografija Keramika un sabiedriba: Tehno-
logiska pieeja arheologiskajam kolekcijam. Monografija izmantota, lai izprastu
keramikas izgatavo$anas procesus un analizétu un grupétu petromasas. Otra
monografija ir Pradenses Raisas (Prudence M. Rice) Keramikas analize: macibu
gramata. Ta izmantota, lai izprastu keramikas trauku funkciju péc to konteksta,
vizualajam Ipasibam un nolietojuma pazimém.

Zinatniska literatara promocijas darba izmantota visai plasi. Pirmkart,
teorétisko pamatnostadnu izstradei un hronologijas precizésanai. Vairaki péti-
jumi veltiti gan individualai piemineklu hronologijai, gan ari plasakiem prob-
lémjautajumiem, kas saistitas ar kadu paradibu. Ta, pieméram, agro pilskalnu
paradiSanos analizéjis Vitenis Podenas (Vytenis Podénas), kur$ noskaidrojis,
ka agrie pilskalni Austrumbaltijas teritorija paradas kop$ cal 11./9. gs. p.m.é.
Rietumlatvijas piekrasté. Sis pétijums ietver gan ieprieks publicétos pilskalnu
radioaktiva oglekla datéjumus, gan arl pavisam jaunus no Antilgé, Garniai I,
Mineiki$kés, Narkunai un Sokiskiai pilskalniem. Tapat nozimigs promocijas
darbam ir Gita Pili¢iauskas (Gytis Piliciauskas) et al. pétijjums, kura analizéti
keramikas trauku piedegumu radioaktiva oglekla dati, tadéjadi nosakot to tieso
datéjumu.

Otrkart, zinatniska literatira izmantota, lai interpretétu dazadus dabiskos
piejaukumus un geologiskos procesus, kas saistiti ar maliem. T4, pieméram, pro-
mocijas darba plasi izmantota Visvalda Kurs$a un Austras Stinkules monografija
Mali Latvijas zemes dzilés un ripnieciba. Saja pétijuma sniegts detalizéts dazadu
geologisko periodu malu apraksts, iespéjamie dabiskie piejaukumi tajos, ka ari
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publicétas to kimiskas un geofizikalas ipasibas. Tomér nav noradita izmantota
metodologija malu analizeé.

Treskart, izmantota zinatniska literatara, kas saistita ar Austrumbaltijas
keramikas kolekciju izpéti, pieméram A. Vaska monografija Vela bronzas un
agra dzelzs laikmeta keramika Latvija, Uves Sperlinga (Uwe Sperling) Mainu
aspekti bronzas laikmeta Austrumbaltija [...] u.tml.

Paréjas literattras vienibas izmantotas iegito datu interpretacijam par kera-
mikas trauku tehnologijam, pielietojumu un lomu senajas kopienas.

Promocijas darba struktira

Promocijas darbs sastav no septinam nodalam, kas balstitas uz periodisko
un arheologisko kontekstu un dazadiem podniecibas izgatavo$anas aspektiem,
nozimi un funkciju. Pirma nodala ir veltita isai Austrumbaltijas arheologiskas
keramikas trauku izpétes vésturei. Taja tiek sniegts ieskats keramikas izpétes
attistiba un galvenajas tendencés no 19. gs. lidz masdienam.

Otra nodala veltita promocijas darba teorétiskajam pamatnostadném -
Austrumbaltijas bronzas un senaka dzelzs laikmeta attistibai un analizéto pie-
mineklu aprakstam. Saja nodala ir aprakstits laikaposma un piemineklu hro-
nologiskais ietvars, ka ari iss periodu raksturojums un galveno atradumu un
izrakumu véstures apskats katra darba analizétaja pieminekli.

Tre$a nodala veltita promocijas darba izmantoto metozu un materiala
apskatei. Pirmkart, tika aprakstits mala un keramikas trauku stavoklis un sagla-
batibas pakape. Vizualas un laboratorijas metodes, ka ari paraugu atlases kri-
tériji. Aprakstiti ari lauku darbi - malu apzinagana un atlase, iegito paraugu
sagatavo$ana analizém.

Ceturta nodala veltita rezultatiem, kas iegiiti no vizualajam un laboratorijas
metodém, kas tika izmantotas, lai analizétu trauku izgatavosanas tehnologiskos
aspektus un materialus, kuri izmantoti trauku darinasana. Saja nodala aprakstita
potenciala malu pieejamiba senajam kopienam. Analizéti arl izmantotie liesina-
taji un dabiskie ieslégumi keramikas veidmasa. Mineralogiskie un kimiskie dati
ir aprakstiti un analizéti.

Piekta nodala veltita dzivesvietu trauku telpiskajai un apbedijumu kerami-
kas konteksta analizei. Saja nodala analizéts ari nolietojums — édiena piedegums
un kvépi uz keramikas traukiem, kas norada uz to izmanto$anu. Saja nodala
atspoguloti arl organisko atlieku analizu rezultati. No iegutajiem datiem veiktas
interpretacijas par trauku funkciju.

Sesta nodala sastav no isa keramikas tradiciju apkopojuma, kuras pastav
citos regionos — Skandinavija, Centraleiropa un Baltkrievijas teritorija, bronzas
un senakaja dzelzs laikmeta. Si nodala lauj izprast potencialos ietekmju regio-
nus, ka arl kopéjas podniecibas tendences Centraleiropa un Ziemeleiropa.

Septita nodala ir veltita interpretacijam par keramikas izgatavosanu, pie-
lietojumu un nozimi bronzas un senakaja dzelzs laikmeta Austrumbaltija. Si ir
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noslédzosa nodala, kas apkopo visus iegtitos rezultatus un attiecigas interpreta-
cijas, kas izriet no tiem.

Promocijas darba izmantotas metodes

Promocijas darba izmantotas vairakas metodes — lauka darbi, kontekstuala,
telpiska un vizuala analize ka ari laboratorijas metodes — keramikas petrografija,
rentgenstaru fluorescences spektroskopija, Radioaktiva oglekla “C datéSana un
organisko atlieku analizes. Metodes un to izmanto$ana sikak aprakstitas promo-
cijas darba 3. nodala.

Promocijas darba rezultatu aprobacija

Saistiba ar promocijas darba tematiku sagatavotas 10 zinatniskas publikacijas
(sk. publikaciju sarakstu). Darba rezultati prezentéti 19 zinatniskas konferencés,
nozimigakas: 1) “The 2" International, Interdisciplinary Symposium - Clays and
Ceramics 2018” ar tému “Iron Compounds in the Pottery: Temper or coincidence?
A case study of Krievu kalns hillfort”. Riga, 2018. gada 30. janvari; 2) “Circum-
Baltic interaction in the Bronze Age” ar tému “Stylistics and technological
aspects of the Eastern Baltic pottery: A case study of the Asva, Kivutkalns
and Narkanai hillforts”. Hamburga, no 2018. gada 22. lidz 24. novembrim;
3) “Nordic Bronze Age Symposium 2019” ar tému “Stone Ship Grave Urns
from Gotland, Courland and Saaremaa” (lidzautori: Joakims Velins (Upsalas
Universitate), Uve Sperlings (Rostokas Universitate)). Lunda, no 2019. gada
1. lidz 5. junijam; 4) “LU 78. konferences sekcija: Arheologija Baltija: pétijumi,
metodes, tendences” ar tému “Individualitates iezimes Austrumbaltijas Bronzas
laikmeta keramika” Riga, 2020. gada 21. februari; 5) “Ceramic Petrology group
Annual Meeting 2020” ar tému “Bronze Age burial pottery in the Lower Reaches
of River Daugava: traditions and techno-stylistics”. Lidzautors: A. Vasks. Virtuala
konference, organizatori Kembridzas Universitates Makdonalda Arheologiskas
izpétes institats. 2020. gada 9.-12. novembri; 6) “Nordic Archaeobotany
group meeting 2021” ar tému “Diversity and distinction of early food crops in
the eastern Baltic: a case study of Asva and Kivutkalns hillforts”, lidzautori —
U. Sperlings, Aija Cerina, Sirje Hiie, Janta MeZa, Lembi Leugas, Andrejs Vasks,
Hans-Jorgs Karlsens; 7) “3™ international Radiocarbon in the Environment
Conference” ar tému “Chronology of striated pottery in the eastern Baltic: a case
study of river Daugava settlements”. 5-7. jalijs 2021.

Promocijas darba rezultati prezentéti LU Veéstures un filozofijas fakulta-
tes BSP 1. kursa studentiem studiju kursa “Seminars. Aizvésture” (vad. A. Sné,
E. Guscika) laikaposma no 2020.-2022. gadam. Promocijas darbs apspriests un
pozitivi novertéts LU Véstures un filozofijas fakultates Véstures un arheologijas
nodalas sédé 2022. gada 26. maija.
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PROMOCIJAS DARBA ISS SATURS

1. 1SA KERAMIKAS TRAUKU IZPETES VESTURE
AUSTRUMBALTIJA

Si nodala veltita bronzas un senaka dzelzs laikmeta keramikas trauku izpé-
tes vésturei — tas attistibai un galvenajam atzinam. Keramikas trauku izpéte
Austrumbaltija aizsakusies 19. gadsimta beigas, kad arheologs Konstantins
Greévings (Constantin Grewingk) publicéja Musinu akmens laivveida kravumos
atrasto urnu rekonstrukcijas. Savukart pirmo rekonstrukciju, kura attélota kera-
mika in situ veicis Adalberts Becenbergers (Adalbert Bezzenberger), kur vin$
ziméjuma fikséjis MiSeikiai uzkalnina atrasto keramikas urnu. Tomér detalizé-
taki keramikas pétijumi, kas saistitos ar to tipologiju un izplatibu $aja laika-
posma netika veikti.

Starpkaru perioda arheologiskajai keramikai joprojam netika pievérsta pie-
tiekama uzmaniba. Bezripas keramika lielakoties tika vienkarsi aprakstita ka
primitiva. Pirmais pétijums, kura tika aprakstita un sistematizéta keramika
bija Harija Moras (Harri Moora) fundamentalaja monografija Dzelzs laikmets
Latvija [...]. Saja pétijuma H. Mora apraksta apbedijumu keramiku, kas atrasta
akmens $kirstu un lidzenajos kapulaukos. Vins izskir divus galvenos keramikas
tipus — smalkkeramiku un raupjo keramiku, kur pirmajai saknes mekléjamas
Asvas tipa keramika un otrajai bronzas laikmeta traukos.

Padomju okupacijas perioda notika keramikas trauku izpétes uzplaukums.
Keramika tika saistita ar arheologiskajam kultaram un tika izmantota seno
kopienu etnogenézes izpétei. Pirmo detalizéto pétijumu, kura tika sistemati-
zéta un aprakstita keramika, publicéjis Vitauts Daugudis (Vytautas Daugudis)
1966. gada. Saja pétijuma tika sistematizéta apmesta keramika un noteikta tas
hronologija. 1967. gada visaptvero$u pétijumu par bronzas un senaka dzelzs
laikmeta keramiku publicéja Janis Graudonis. Sava monografija Latvija bron-
zas un senakaja dzelzs laikmeta [...], vin$ sistematizé arheologisko keramiku
péc tas virsmas apdares veidiem - $vikata, gluda, tekstila un apmesta. Vin$ pre-
zenté ari keramikas izplatibu un morfologiju. J. Graudonis uzskata, ka $vikata
keramika ir raksturiga Baltu ciltim. J. Graudonis visticamak ir viens no pirma-
jiem pétniekiem, kur§ izmantojis starpdisciplinaras analizes keramikas trauku
izpéte. 1960. gados vins$ veicis pasttijumu dazadu periodu keramikas petrogra-
fiskajam un granulometriskajam analizém. Diemzél ir saglabajies vien analizu
rezultatu zinojums (glabajas LNVM, Inv. Nr. neregistréts), kurs, lai gan sniedz
detalizétu informaciju par analizu rezultatiem, neatspogulo precizus petrogra-
fiskos datus, ko varétu sniegt keramikas planslipéjumi. 1967. gada tika publicéts
vél viens sistematisks pétijums Svikata keramika Lietuva [...], kura sistematizéta
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_____

visa Lietuvas teritorija lidz tam bridim atrasta $vikata keramika lietuviesu etno-
genézes kontekstd. Saja monografija J. Grigalavi¢iene Danilaite analizé $vika-
tas keramikas regionalas un lokalas iezimes un tas hronologiju, izdalot vaira-
kas keramikas grupas. Asvas pilskalna keramiku 1970. gada detalizéti analizéjis
V. Leugas. Lubanas tipa keramiku 1979. gada detalizéti analizéjusi I. Loze, kura
konstatéjusi, ka ta parstav agro bronzas laikmetu un tai ir vairak neka 90 orna-
mentu motivu virsmas apdaré. 1980. gada J. Graudonis publicéja fundamen-
talu pétijumu Svikata keramika Latvijas PSR [...]. Taja vin$ analizgjis $vikata
keramikas izplatibu, hronologiju un morfologiju Baltu etnogenézes konteksta.
10.-14. gadsimta keramiku Kernavé, izmantojot geokimiskas metodes analizé-
jusi J. Milkevic¢iate (J. Milkeviciité). 1991. gada tika publicéts A. Vaska funda-
mentalais pétijjums par véla bronzas un agra dzelzs laikmeta keramiku Latvijas
teritorija. Saja pétijuma A. Vasks analizé trauku veidmasu, stilistiskos aspektus
un morfologiju, ka ari keramikas hronologiju.

2000. gadu sakuma keramikas trauku sistematizacija un izplatibas analize
turpinajas. Saja laika iznak V. Langa pétijums, kura vin$ analizé bronzas un
senaka dzelzs laikmeta keramiku Igaunijas teritorija. Saja laikaposma paradas
arl pirmie eksperimentalie un folkloristiskie pétijumi, lai risinatu dazadus prob-
lémjautajumus. Ta, pieméram, Baiba Dumpe analizéjusi senos buramvardus un
rimes, lai noskaidrotu kadi materiali un tehnikas izmantoti podnieciba un ka ta
tika uztverta. Savukart, lai izzinatu nolietojuma pazimes, izmantota eksperimen-
tala édienu pagatavosana keramikas trauku replikas.

Kops 2010. gadiem notiek jauna — starpdisciplinara formata un metodolo-
gijas pétijumi, kas saistiti ar arheologisko keramiku. Tiek gan datéts keramikas
traukos esosais édienu piedegums ar radioaktiva oglekla metodi, gan veiktas
geokimiskas un geologiskas analizes, tiek veikta arl padzilinata konteksta ana-
lize u.tml.

2. BRONZAS UN SENAKA DZELZS LAIKMETA ATTISTIBA
AUSTRUMBALTIJA UN ANALIZETO PIEMINEKLU KONTEKSTS

Si nodala veltita, lai izprastu izmainas analizétaja materiala, ka ari, lai
noskaidrotu ietekmes sféras, kuras izraisijusi tirdznieciba un mainas sakari.

Promocijas darba izmantota visparpienemta bronzas un senaka dzelzs
laikmeta hronologija: agrais bronzas laikmets — cal 1800-1100 p.m.é., Vélais
Bronzas laikmets — cal 1100-500 p.m.é. un sendkais dzelzs laikmets cal 500
p.m. &.-1/50 m. &. Tacu, lai noskaidrotu izmainas un to specifiku analizéjamaja
laika perioda, nepieciesama padzilinata piemineklu hronologiska grupésana. Si
grupés$ana balstas gan uz tipologiskajiem, gan ari uz radioaktiva oglekla datiem.

Neolita/agra bronzas laikmeta pieminekli. Saja grupa ieklautas véla
neolita dzivesvietas, kuras turpmaka apdzivotiba konstatéta agraja bronzas
laikmeta. Tadéjadi $aja grupa ieklaujas Cetras apmetnes — Abora I, Lagaza,
Lejasbiténi un Kalnapilas. Radioaktiva oglekla analizes norada, ka Abora I
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apdzivota cal 3400-1800 p.m.é., savukart Lagaza - cal 2400-1300 p.m.é.
Aboras I gadjjuma vienigas materialas kulttras paliekas, kas norada uz apdzi-
votibu bronzas laikmeta ir Lubanas tipa keramika, kas datéjama ar agro bronzas
laikmetu. Jaunakie Lubanas keramikas radioaktiva oglekla datéjumi norada stila
pastavésanas posmu no cal 2600-1500 p. m. é&. Tadéjadi Lubanas keramika vien-
nozimigi nenorada, ka Aboras I apmetne varétu tikt datéjama ar agro bronzas
laikmetu. Lejasbiténos un Kalnapilas nav konstatéta vien pécauklas (post-corded)
keramika, kas lauj Sos piemineklus datét ar cal 2400-1300 p.m. é., tadéjadi ari
§is divas apmetnes ieklaujas $aja grupa.

Agra bronzas laikmeta pieminekli. So grupu parstav cetri pieminekli —
tris apmetnes (Kvietiniai, Tojati un Vampenies$i) un viens kapulauks (Pukuli).
Radioaktiva oglekla datéjumi no Kvietiniai apmetnes norada apdzivotibas
posmu no cal 1400-1000 p. m. é., lidziga hronologija bitu attiecinama uz Tojatu
apmetni, jo abas atrodama viena stila keramika. Vampenie$u $vikatas keramikas
radioaktiva oglekla datéjums ir cal 1400-1200 p.m.é. Savukart Pukuli datéti
ar cal 1600-1000 gadu p. m. é.

Agra bronzas/véla bronzas laikmeta pieminekli. Saja grupa ieklaujas Cetri
pieminekli - Klosterkalns un Padures pilskalni, Bilavu akmens laivveida kra-
vums un Reznu uzkalninu kapulauks. Klosterkalna un Padures (agrais posms)
pilskalni datéjami ar cal 1300.-900. gadu p. m. é&. Reznu kapulauka hronologija
datéjama ar cal 1400.-600. gadu p.m.é. Savukart, Bilavu datéjums ir lidzigs
Rezném, respektivi, cal 1400-800 p. m. &.

Véla bronzas laikmeta pieminekli. Si ir lielaka no visam hronologiskajam
grupam, ar diez gan at$kirigiem hronologiskajiem ramjiem, tapéc iedalita trijas
apaksgrupas: 1) cal 1100-800 p. m. &., kas ietver sevi Darznieku uzkalninu kapu-
lauku; 2) cal 1000-550 p.m.é.—Bullumuizas uzkalnini, Koivukiila un Ridalas
pilskalni un Soe apmetne; 3) cal 800-500 p. m. é. — Bagki, Egliékiai, Paveisinikai
uzkalnini, Kivutkalna kapulauks, Antilgé, Asote, Garniai I, Mineikiskes,
Mikukalns, Narkiinai, Sokiskiai un Vinakalns pilskalni, Laukskola un Zalioji
apmetnes.

Véla bronzas/senaka dzelzs laikmeta pieminekli. Si grupa sevi ieklauj
devinus piemineklus - Krievu kalna (cal 1050-400 p.m.é.), Dievukalna
(cal 1000-1 p.m.&.), Asvas un Brikulu (cal 900-400 p.m.é&.), un Kivutkalna
(cal 650 p. m. &.-2. gs. m. &.) pilskalni, Kerkiizu I (cal 800-400 p.m. é.), Kaali un
Priednieku (cal 800-200 p.m. é.) apmetnes.

Senaka dzelzs laikmeta pieminekli. ST grupa sevi ieklauj piemineklus, kuru
hronologija ietveras laikaposma no cal 500 p. m. &.-1/50 m. &.: Paplakas pilskalns,
Vilmani III apmetne, Garsenes Bérzkalnu un Striku uzkalninu kapulaukus.

Daziem pieminekliem precizaku hronologiju noteikt nebija iespéjams.
Tadi pieminekli ir Lip$u kapulauks, Mu$inu akmens laivveida kravums un
Klapgukalna pilskalns.

Bronzas un senaka dzelzs laikmeta raksturojums. Par agro bronzas laik-
metu, materialu trakuma un piemineklu fragmentara rakstura dél, informacija
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ir diez gan nepilniga. Viena no sarezgitakajam lietam ir noskirt vélo neolitu no
agra bronzas laikmeta, jo izmantotie priekSmeti ir bijusi loti lidzigi vai pat tadi
pasi. Vel jo vairak, Mari Tervas (Mari Torv) un Dzona Midovsa (John Meadows)
pétijums norada, ka dazos kapulaukos, kuros novérojamas neolita tradicijas,
apglabati agra bronzas laikmeta individi. Tas norada, ka dala apbedijumu, kas it
ka attiecas uz neolitu, varétu bt bijusi ierikoti agraja bronzas laikmeta. Vienigas
apmetnes, kas sniedz skaidru informaciju par ikdienas dzivi agra bronzas laik-
meta pirmaja pusé (cal 1800-1400 p.m. é.) ir Lubana zemiené atklatas, piemeé-
ram, Lagazas apmetne. Citada situacija novérojama agra bronzas laikmeta otraja
pusé (cal 1400-1100 p.m.é.), kuru parstav lielaks skaits piemineklu, sniedzot
precizaku ieskatu agra bronzas laikmeta ikdienas dzivé un ritualos.

Agraja bronzas laikmeta subborealo klimatu nomainija subatlantiskais, lidz
ar to célas adens limenis un iepriekséjas neolita apmetnes lielakoties vairs nebija
apdzivojamas. Klimata izmainas ietekméja ari faunu - samazinajas meza zvéru,
zivju un putnu populacijas, kas noveda pie iztikas stratégiju mainas — lopkopibas
un zemkopibas lénu ieviesanu. Sie dati apstiprinas ne vien arheologiskaja mate-
riala, bet ari stabilo izotopu datos no Reznes, Kivisaare un Riigikiila I apbedita-
jiem cilvékiem, kur redzams sauszemes dzivnieku pieaugums uztura, kas skaid-
rojams vai nu ar medniecibas pieaugumu vai lopkopibas paradi$anos. Tomeér
agra bronzas laikmeta kopienas tapat ka neolita uzturéjas adenstilpju tuvuma,
jo zvejnieciba un mednieciba joprojam iepéma aktivu lomu iztikas stratégijas.

Bronzas laikmeta sakumu iezimé importétu bronzas priek§metu paradisa-
nas Austrumbaltijas teritorija. Péc tigelu atradumiem Kreutonas 1C un Lagazas
apmetnés, pienemts uzskatit, ka bronzas apstrade aizsakusies jau agraja bronzas
laikmeta. Tomér ki norada V. Podenas un Agne Civilite (Agné Civilyté), radio-
aktiva oglekla datéjumi no Lagazas tigeliem ir nemti no cita konteksta, savukart
Kreutonas 1C tigelis originalaja parskata nav minéts, priek§mets nav atrasts un
péc tipologijas tads nemaz nevarétu bat. Tadéjadi par lokalu bronzas apstradi
$aja laikaposma runat vél nevar.

Agraja bronzas lajkmeta pastavéja tris kapulauku veidi - lidzenie kapu-
lauki (Kivisaare un Riigikiila I), uzkalninu kapulauki (Pukuli un SlaZiai) un
agra bronzas laikmeta beigas paradijas akmens $kirstu kapulauki (Muuksi un
Rebala). Kapulauku dazadiba norada uz dazadiem prieksstatiem par pécnaves
dzivi, kas valdija senajas kopienas, tadéjadi var ari izskirt tris arheologisko kul-
taru grupas agraja bronzas laikmeta.

Vélaja bronzas laikmeta apdzivotiba Austrumbaltija butiski palielinajas, kas
novérojams vairaku mikro regionu attistiba gar upju krastiem, piejiras regionos,
retak pie ezeriem, pieméram, Daugavas lejtecé, Sarema, Utenas apgabala u.c.
Piejaras teritorijas un upju krasti izvéléti apdzivotibai, lai nodro$inatu mainas
sakarus, kur svarigakais bijis iegtit bronzas izejvielas — alvu un varu, u.c. vértigus
materialus. Aktiva tirdznieciba starp regioniem novérojama t.s. KAM-tipa cir-
vju un to lejamveidnu un depozitu (Staldzene, Tehumardi) izplatiba. Sadi cirvji
atrasti Baltkaju, Brikulu, Kivutkalna, Narkanai un Vosgéliai pilskalnos - spécigos
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bronzas apstrades centros, ka ari vairakas vietas ka savrupatradumi. Mainas
sakari notika starp Volgas un Skandinavijas regioniem, ka ari Centraleiropu.

Vélaja bronzas laikmeta paradijas jauns dzivesvietu tips — agrie pilskalni,
kuros notika nevien aktivi mainas sakari, bet ari amatnieciba, pieméram, kera-
mikas trauku izgatavos$ana, tekstilizstradajumu darinasana, dazado priek§metu
izgatavosana un bronzas lieSana, par ko liecina bagatigais atradumu skaits -
kaula adatas, ileni, rotadatas, akmens cirvji un kalti u.tml. Protams, aktiva
amatnieciba notikusi ari lauka apmetnés, tacu tajas nenotika bronzas apstrade,
ka iznémumu var minét Kriganu ezerpils apmetni, kur atrasta lejamveidne no
kakla rinka.

Ari vélaja bronzas laikmeta zvejniecibai un medniecibai bija sava loma,
tomér ka dominéjosas iztikas stratégijas kluva lopkopiba un zemkopiba. Dazas
dzivesvietas konstatéjams, ka no visiem dzivnieku kauliem 90% un vairak sasta-
dijusi majdzivnieku kauli. Par zemkopibu liecina dazadu priek$metu - raga cir-
vju, graudberzu atradumi un pat kultivétu graudaugu - miezu, kviesu, ari zirnu
un pupu esamiba arheologiskaja materiala.

Vélaja bronzas un senakaja dzelzs laikmeta turpinajas akmens $kirstu un
uzkalninu, ka ari lidzeno kapulauku tradicijas, savukart Igaunijas teritorija sena-
kaja dzelzs laikmeta saka paradities tarandu kapulauku tradicija, ieziméjot jaunu
religisko prieksstatu paradisanos.

Promocijas darba analizétas 44 pieminek]u arheologiskas keramikas kolek-
cijas (1. tabula).
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3. MATERIALS UN METODES

Keramikas kolekciju un mala paraugu apskats ir nepieciesams, lai izprastu
problémjautajumus, kas saistiti ar kolekciju kvalitati un mala pieejamibu un
analizu ierobezotibu konkrétos gadijumos.

Keramikas kolekciju kvalitate ir atkariga no dazadiem apstakliem - izni-
cinata kultarslana, izrakumu kvalitates un, protams, kara ietekmes, kad tika
izsutitas liela dala muzeja kolekciju. Lielaka dala no $iem faktoriem ir konstaté-
jama keramikas kolekcijam, tac¢u jaatzimé, ka kolekciju kopéja kvalitate ir laba.
Lielakaja dala kolekciju ir sastopamas liela izméra keramikas lauskas, no kuram
iespéjams rekonstruét keramikas trauku. Ipasi laba stavokli ir izrakumos atrastas
urnas, kur lielaka dala no tam ir praktiski veselas vai rekonstruéjamas, pieméram
Musinu akmens laivveida kapulauka, Egliskiai uzkalnina un Paveisininkai lidze-
naja kapulauka. Keramikas analize veikta péc sekojosiem kritérijiem: 1) detali-
z&ti analizétas trauku malas, no kuram iesp&jams rekonstruét traukus; 2) zinams
konteksts; 3) nosakams virsmas apdares veids, forma un biezums; 4) konstatéja-
mas tehnologijas, pieméram, kartu sastiprinasanas tehnikas.

Mals ir viens no izplatitakajiem resursiem Austrumbaltija. Ta ka podnieki,
visticamak, ir izmantojusi mazas mala atradnes, ieskaitot morénmalu, galvena
uzmaniba promocijas darba pievérsta tiem. Ir novérojamas vairakas problémas
saistiba ar to izpéti: 1) mals ir izsmelams zemes resurss — podnieki to varéjusi
pilniba izlietot, neatstajot par to nekadas pédas; 2) Malu sajauksana - podnie-
ciba tiek izmantots vairak par vienu mala resursu, tadéjadi kimiski nav iespé-
jams noteikt mala izcelsmi; 3) izmainas apkartéja vide, pieméram, HES celt-
nieciba Daugavas upé ietekméjusi apkartéjo vidi, appludinot plasas teritorijas,
tostarp potencialas malu ieguves vietas.

Lauka darbi un mala paraugu sagatavo$ana. Lai noteiktu mala pieejamibu
senajam kopienam un iespéjamo trauku izcelsmi, ir nepiecieSama malu apzina-
$ana un analize. Mala iegulas tika apzinatas tuvéja pilskalnu apkartné un iegu-
tie mala paraugi apdedzinati un petrografiski un kimiski analizéti, izmantojot
WD XRE Austrumbaltijas regiona mali ir vieni no sastopamakajiem izejma-
terialiem, sastopami lieli kvartara un devona malu atradnes, kuras ir detalizéti
pétitas. Tomeér trukst mazo malu iegulu pétijumi, to karté$ana un analizé$ana,
izmantojot geologiskas un kimiskas metodes.

Tika pétita arheologisko pieminek]u - dzivesvietu apkartne (iznpemot to aiz-
sardzibas zonu), aptuveni desmit km radiusa, ieklaujot uzartos laukus un upju
krastus. Sads attalums tika izvéléts balstoties uz Dina Arnolda (Dean Arnold)
etnoarheologiskajiem pétijumiem, kuros novérojams, ka podnieki lielakoties
iegiist malu desmit km radiusa no dzivesvietas, tikai galéjas vajadzibas gadi-
juma veicot lidz 50 km attalumu. Paréjie izpétes regioni bija ezeru un upju un
pat juras krasti (Lubans, Daugava, Labrags).

Atrastie mali tika fotofikséti in situ, tika fikséts mala iegulas dzilums,
parauga krasa pirms un péc apdedzinasanas tika noteikta, izmantojot Mansela
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(Munsell) augsnes krasu noteicéju, tika panemtas vietas koordinates. Aptuveni
0.5 1 mala parauga tika kolekcionéti turpmakai analizei.

Lai batu iespéjams salidzinat arheologisko keramiku ar malu, tie tika apde-
dzinati lidziga temperatara, lai nodrosinatu lidzigus kimiskos un mineralogis-
kos procesus. Sagatavotas mala briketes tika apstradatas vadoties péc Annas
Kordellas (Ann S. Cordell) et al. izstradata malu apstrades standarta, ar daziem
autores papildinajumiem:

1) Izzuvis mala paraugs tika saberzts pulveri, izlasot manuali dabiskos

ieslegumus, kas lielaki par diviem mm;

2) Pulveris tiek sajaukts ar destilétu tdeni, lidz tas klast pietiekami plas-
tisks, lai izveidotu mala briketi. Slapja brikete tiek nosverta, tai fikséta
Mansela krasa. Briketes atstatas nozit 24 stundas un tad stundu silditas
krasni lidz 100 °C;

3) Péc to atdziSanas, briketes tika apdedzinatas krasni, ik péc stundas
palielinot gradus par 150 °C, lidz sasniegti 700 °C;

4) Péc paraugu atdzi$anas, tie tika nosvérti un noteikta Mansela krasa.

Konteksts, telpiskd un vizuald analize izmantota, lai izprastu keramikas
trauku funkciju un lomu aizvéstures kopienas, viena no pamatmetodém ir $o
trauku analizé$ana sava konteksta un telpa gan kapulaukos, gan dzivesvietas.
Apbedijumu keramika analizéta péc sekojosiem principiem: a) kapulauka un
apbedijuma raksturs; b) trauka novietojums apbedijuma; ¢) trauku attieciba
pret kapu piedevam. Savukart dzivesvietu keramika konteksta un telpa anali-
zéta péc $adiem kritérijiem: a) keramikas lausku un trauku izplatiba pieminekli;
b) trauku attieciba pret objektiem — pavardiem, celtném u.tml; c) trauku attie-
ciba pret citiem atradumiem.

Ar tehno-stilistisko pazimju analizi tiek saprasta grupésana, klasifikacija
un statistiska analize dazadam keramikas trauku pazimém - virsmas apdarei,
sienu biezumam, profila formai u.tml. Pétnieku vida Austrumbaltija pienemts
analizét keramiku vai nu péc virsmas apdares veidiem vai péc tipiem (ware).
Agraja bronzas laikmeta pétnieki izmanto vienigi tipu sistému — Lubana tips,
Kvietiniai-Tojatu tips u.tml. Savukart vélaja bronzas laikmeta ieziméjas citada
situacija - Igaunija pienemta ir tipu sistéma, savukart Latvija un Lietuva, kera-
mikas viendabiguma dé], virsmas apdares veidu sistéma. Promocijas darba
autore attieciba uz agro bronzas laikmetu izmantos tipu sistému, savukart véla
bronzas un senaka dzelzs laikmeta keramikai virsmas apdares veidu analizi.

Péc iespéjas precizakai statistiskajai analizei autore izmantoja Birgitas
Hultenas (Birgitta Hulthén) izstradato standartu ar daziem autores papildina-
jumiem: 1) saderigas lauskas tiek skaititas ka viena; 2) tiek mérita trauka frag-
menta vai lauskas biezaka siena; 3) augstums merits tikai restaurétiem/ veseliem
traukiem; 4) tiek fikséts piedegums un kvépi uz trauku fragmentiem.

Reflektivas transformésanas attélmodelésana ir fotogrammetrijas metode,
kas uztver virsmas tekstiru un krasu, fotograféjot fiksétu senlietu un apstarojot
to ar gaismu no dazadiem lenkiem. Rezultata tiek radits 2D attéls ar 3D attéla
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ipasibam. Lidz ar to iespéjams analizét attéla (priek$meta) tekstiru. Procedira
veikta attiecigi péc Cultural Heritage Imaging izstradatajiem noradijumiem.
Promocijas darba RTI tika izmantots, lai analizétu virsmas apdares veidus, to
ipadibas. RTT tika izmantots, ari lai analizétu dazadus iespiedumus, pieméram,
séklas, keramikas veidmasa, lai atvieglotu to identificésanu.

Keramikas petrografija, izmantojot planslipgjumu metodi ir geologi-
jas metode, ar kuru iespéjams detalizéti izpétit keramikas veidmasas sastavu,
ne-plastiskos ieslégumus, mala masas mikrostruktiiru, porainibu, glaziras, kra-
sas u.tml. Lai butu iespéjams izanalizét §os parametrus tika veikta keramikas un
mala brikesu planslipéjumu izgatavosana un pécak tie analizéti kvantitativi un
kvalitativi izmantojot petrografisko mikroskopu.

Planslipgjumu sagatavosanas protokols aizgits no P. S. Kvinna ar daZiem
autores papildinajumiem. Lauskas tika sagrieztas potenciali vertikali pret trauka
aug$malu, izmantojot dimanta zagi (500 rpg/min). Mala briketém tika nogriezta
maza dala. Izvéléta virsma, kas tikusi nogriezta tika nopuléta un impregnéta
ar epoksida limi, kas ieprieks sildita uz virsmas krasns 50 °C 15 mindates.
Impregnéta virsma, kad lime sacietéjusi, tika nopuléta ar silicija karbida pulveri
(150-800 griti) un pieliméta pie mikroskopstiklina. Péc tam parpalikums tika
nogriezts, atstajot 1-2 mm biezu paraugu, kur§ péc tam tika puléts ar silicija
karbida pulveri (800 griti) lidz sasniedzis 30 mikronu planumu. Planslipéjumu
sagatavo$ana un analize veica darba autore LU Geografijas un zemes zinatnu
fakultaté iezu izpétes laboratorija.

Lai izpétitu un grupétu keramikas lauskas un mala briketes péc to kimiska
sastava tika izmantots vilnu garuma dispersijas rentgenstaru fluorescences
spektroskopija (WD-XRF). Ta ir analitiska metode, ar kuras palidzibu, rentgen-
stara vilpiem apstarojot paraugu, tiek iegiits objekta kimiskais sastavs. Paraugu
apstradei tika izvéléta ne-destruktiva pieeja, lai butu iespéjams analizét ari
unikalus keramikas trauku paraugus, pieméram, no apbedijumiem. Analizém
tika izmantots Brucker S8 Tiger spektrometrs ar paraugu turétaja apstarosa-
nas izméru 8 mm. Tika veikta pilniga oksidu analize hélija atmosféra. Katram
paraugam tika veikti tris mérijumi un aprékinatas vidéjas kimisko elementu
koncentracijas parauga.

WD-XRF analizes tika veica darba autore LU Kimijas fakultaté Annas
Trubacas-Boginskas un Arta Kona vadiba.

Lai noskaidrotu dazadu keramikas stilu hronologiju, tika izmantotas radio-
aktiva oglekla analizes, izmantojot akselatora masas spektrometru. Radioaktiva
oglekla izotopu (*C) ir iespé&jams datét, jo tas absorbéjas dzivajos organismos un
péc to naves lénam degradéjas, 1idz ar to iespéjams noteikt, kad konkréts orga-
nisms ir nomiris. Parsvara promocijas darba datéts ir paroglojies édiena pie-
degums, kas palicis uz keramikas trauka virsmas (iek§puses vai arpuses), retak
oglisu paraugi (Vampenie$u apmetne, Klosterkalna pilskalns).

Izvélétie paraugi tika sttiti datéSanai uz Poznanas Radiokarbona Laboratoriju.
Radioaktiva oglekla datéjuma kalibracijai tika izmantota OxCal ver. 4.2 (2014)
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programma. Kalibracija tika veikta izmantojot jaunako radioaktiva oglekla
kalibracijas likni, t.i., IntCal20.

Lai noteiktu keramikas trauku tie$o un netieSo funkciju, tika izmantotas
organisko atlieku jeb lipidu analizes. Ar terminu organiskas atliekas tiek izprasti
visas oglekla bazétas augu un dzivnieku atliekas, tie var bat lipidi, alkaloidi, ogl-
hidrati, proteini, ki ari DNS u.c. biopoliméri. Keramikai izSkirami divu atlieku
veidi: 1) makroskopiskas jeb redzamas (édiena piedegums, kvépi u.tml.) un
2) absorbétas jeb neredzamas, kas iestikusas trauka sienas, to karséjot. Izvélétos
25 paraugus (piedegumus un absorbétas) analizéjusi Estere Oras (Ester Oras) ar
gazu hromatografu — masas spektrometru (GC-MS) Tartu Universitaté Archemy
laboratorija.

4. KERAMIKAS IZGATAVOSANA UN IZMANTOTIE MATERIALI

Saja nodala aprakstiti iegiitie rezultati no lauka darbiem - apzinaganam,
vizualajiem Kimiskajiem un keramikas petrografijas datiem. Iegatie rezultati
norada, ka senajiem podniekiem bijis pieejams labas kvalitates mals vai morén-
mals. Podnieki pamata izvéléjusies morénmalu, par ko liecina smil$ainais un ar
dabiskiem piejaukumiem bagatais mala raksturs, kas novérojams planslipéjumos,
kam, péc WD-XREF, augsta ALLO, un Fe,O,, savukart zema CaO koncentracija.
Dzivesvietu tuvuma konstatétajiem maliem konstatéta augsta CaO koncentra-
cija, kas liecina, ka tos nav izmantojusi senie podnieki. Tikai viens no iegitajiem
mala paraugiem péc kimiska un mineralogiska sastava potenciali korespondé
ar arheologisko keramiku - Klagu atradnes (KLG1) mals ar Krievu kalna pils-
kalna keramiku. Jaatzimé, ka KIV15 paraugs no Kivutkalna pilskalna nekorelé
ar nevienu citu no $1 pieminekla paraugiem, tacu sava zina grupéjas ar vietéjiem
Daugavas lejteces un daziem Kurzemes, Sarema un Utenas rajona maliem, kas
norada vai nu uz lokalu izcelsmi vai uz importu no blakus teritorijam.

Ka domingjos$ais liesinatajs atziméjami granitiskie iezi, kas sastopami visu
pétito piemineklu keramikas kolekcijas. Smilts liesinatajs izmantots vien smalk-
keramikai, savukart $amots sastopams visai reti. Tas konstatéts vien dazos parau-
gos no Daugavas lejteces un Kurzemes regioniem. Viens paraugs no Laukskolas
apmetnes var tikt uzskatits par unikalu, jo taja atklajies kvarcita liesinatajs.
Nav zinamu analogiju $im liesinatajam. Keramikas veidmasa tika konstatéti ari
dabiskie ieslégumi, pieméram dzelzs savienojumu un karbonatu konkrécijas ka
ari kultaraugu séklas.

Petrografiski analizéjot paraugus tika konstatétas astonas veidmasas grupas
ar vairakam apaksgrupam. Viena no mala veidmasam, kam raksturigs dzelzs
savienojumu konkréciju piejaukums, raksturiga vien Kurzemes dzivesvietam un
ieklauj sevi arl paraugu no Musinu akmens laivveida kravuma. Lidz ar to var
pienemt, ka Musinu akmens laivveida kravuma keramika izgatavota no vietéjiem
maliem un nav tikusi importéta no citiem regioniem. Konstatétas veidmasas rak-
sturigas visiem pieminekliem, t.i., nav konkrétu veidmasas grupu, kas raksturigas
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konkrétam regionam vai piemineklim, kas liecina par tehnologisko zinasanu
parnesi starp Austrumbaltijas kopienam. Visbiezak izmantota rupja veidmasa,
kas bagata ar aleiritu un smilti. Visos gadijumos, ar daziem izpémumiem, vis-
ticamak, izmantots morénmals, par ko liecina dabiskie ieslégumi un smil$ainais
raksturs. Nav novérojamas hronologiskas tendences starp agra un véla bronzas
laikmeta keramikas veidmasas receptém. Tomeér tadas ir novérojamas starp vélo
bronzas un senako dzelzs laikmetu, kur pédéjam izmantoti rupjaki liesinataji.

Visi trauki izgatavoti bez podnieka ripas un ieveidoti izmantojot rokas, par
ko liecina pirkstu nospiedumi uz daziem keramikas traukiem. Gristu kartu sastip-
rinaganas metode tika izmantota, lai izgatavotu keramikas traukus. Analizétajas
kolekcijas konstatétas U un N kartu sastiprinasanas tehnikas, kur pirma dominé
agraja bronzas un otra vélaja bronzas un senakaja dzelzs laikmeta.

Péc trauku morfologijas, novérojamas regionalas un hronologiskas tenden-
ces. Agraja bronzas laikmeta dominé profiléti trauki, savukart vélaja bronzas
laikmeta - mucveida Daugavas lejtecé, Lubana ezera apkartné un Sarema, savu-
kart profiléti Kurzemé un Utenas regiona. Senakaja dzelzs laikmeta Daugavas
augsteces regiona paradijas bikoniskas formas $vikatie trauki, savukart Kurzemé
un Utenas regiona turpinajas profilétu trauku tradicija.

5. TELPISKA ANALIZE UN LIECIBAS PAR TRAUKA FUNKCIJU

Nodala veltita keramikas trauku telpiskajam izvietojumam dzivesvietas un to
funkcijai gan péc nolietojuma, gan organisko atlieku analizém. Apliakojot kera-
mikas potencialas funkcijas péc to nolietojuma un to izvietojumu dzivesvietu
telpa, novérojams, ka lielakaja dala gadijumu trauki atrodas aktivajas zonas, kas
saistitas ar édiena pagatavo$anu un uzglabasanu - pavardos, ékas, dazviet édiena
palieku koncentracijas vietas. Sapléstas trauku atliekas dazviet atrodas ari t. s.
atkritumu un saimniecibas bedrés. Sada kopéja situacija novérojama, piemé-
ram, Brikulu, Kivutkalna, Vinakalna pilskalnos un Lagazas apmetné. Jaatzimé,
ka dala gadjjumu keramikas trauki atrasti ideologiskos kontekstos — ziedojumos
kopa ar dzivnieku kauliem, kuri izmantoti diéta. Asociacija ar édienu un trauku
esamiba $ajos ziedojumos norada uz keramikas Ipaso statusu — maltiSu un dziru
nodrosinatajs. Sadas ziedojumu vietas konstatétas Asotes, Brikulu un Krievu
kalna pilskalnos. Telpiskaja analizé atklajas vél viena trauku funkcija — atkar-
tota saplisuso trauku izmanto$ana. Kivutkalna pilskalna atklats pavards, kura
pamatni nosedz mala iespiestas keramikas lauskas, kas varétu noradit uz to, ka
$§is pavards, pirmkart, izmantots keramikas trauku apdedzinasanai un, otrkart,
lauskas izmantotas §1 procesa nodrosinasanai.

Uz trauku daudzfunkcionalitati norada to izmeéri, kur iz§kiramas piecas gru-
pas: 1) Miniatirie (4-6 cm diam.); 2) Mazie (7-15 cm); 3) Vidgjie (15-20 cm);
4) Lielie (20-25 cm); 5) Loti lielie (25+ cm). Miniatartraucinu funkcija ir
neskaidra - tie varétu tikt izmantoti augu tinktiru pagatavosanai, ritualiem vai
vienkar$i bérniem ka macibu objekts. Mazie trauki varétu bijusi tikt izmantoti
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ka krazes, vidéjie — édiena trauki, savukart lielie — édiena pagatavosanai un loti
lielie uzglabasana un/vai édiena pagatavosanai.

Kvépu un édiena piedeguma paliekas uz trauku virsmas biezi norada uz
keramikas tie$o funkciju, respektivi, trauks izmantots édiena pagatavo$anai vai
bijis saskarsmé ar uguni. Ja salidzina visus $os parametrus — kontekstu, izméru
un nolietojuma pazimes ir iespéjams spriest par trauka funkciju. Tomér, Brikulu
pilskalna piemeérs norada, ka korelacija starp iepriek§ minétajiem parametriem
bijusi pozitiva vien attieciba uz traukiem, kuru izmérs parsniedz 20 cm dia-
metru. Savukart kvépi uz mazajiem un daziem miniatiirtrauciniem norada, ka
mikstiira, kas bijusi $ajos traukos pirms tam vai atkartoti tikusi sildita.

Dazadas apbedianas tradicijas (uzkalninkapi, lidzenie kapulauki, akmens
laivveida kravumi u. c¢.) un dazada keramikas loma (ka apbedijjumu piedeva,
ritualu paliekas vai urnas) norada uz dazadam ideologiskajam tendencém
Austrumbaltijas kopienas. Tacu, precizas dokumentacijas trikuma dé] (Pavei-
sininkai, Striki, Baski u.c.), nav iespéjamas sikakas interpretacijas par savstar-
péjam kopigajam un atskirigajam tendencém. Tomér ir iespéjams analizét pasas
urnas. legttie dati norada, ka Austrumbaltijas rietumos urnas, kuras atrastas
uzkalninkapos, parsvara izgatavotas ar gludu virsmu. Savukart lidzenajos kapu-
laukos (Paveisininkai) domingjo3a virsmas apdare urnam ir $vikata. Sis atski-
ribas norada uz dazadam socio-ideologiskajam tendencém ne vien pasa kapu-
lauka veida, bet gan ari urnu konteksta. Seit jaatzimé, ka Paveisininkai lokalizéta
Lietuvas teritorijas dienvidos un iespéjams tai ir citas regionalas ietekmes sféras
neka Austrumbaltijas rietumiem.

Urnas raksturigas ari akmens laivveida kravumu kapulaukiem. Seit nové-
rojamas konsekventas lidzibas apbedijumu uzbavé starp Austrumbaltija un
Gotlandé eso$ajam. Ir zinamas tehno-stilistiskas lidzibas starp Kurzemes un
Sarema akmens laivveida kravumu urnam un Asvas un Ridalas pilskalniem.
Pieméram, svitru iegriezumi uz pleca dalas, rokturisi, ka ari bikoniska trauku
forma u.tml. Tas norada uz zina$anu parnesi starp Austrumbaltijas kopienam.

Atgkiriba no urnam, keramikas trauku ka apbedijuma piedevu pievienosana
mirus$ajam lidzi kapa nav ierasta prakse Austrumbaltijas bronzas un senakaja
dzelzs laikmeta. Tomér ir liecibas, ka trauki tikusi izmantoti béru ceremonijas,
pieméram, Basku kapulauka, kur uzkalnina ziemelu dala tika atrastas lauskas,
kauli un $kilam akmens.

Organisko atlieku analizes veiktas 29 paraugiem - septiniem édiena piede-
gumiem un 22 keramikas iek$éjas sienas pulvera paraugiem. Kopuma 25 kera-
mikas paraugiem no Brikulu, Kivutkalna un Paplakas pilskalniem, Laukskolas
apmetnes un Bilavu, Kivutkalna un Reznu kapulaukiem veikta gazu hroma-
tografa — masas spektrometra (GC-MS) analize.

Pietiekama lipidu saglabatiba konstatéta 19 keramikas paraugiem. Tacu
daziem paraugu ekstraktos tika konstatéti loti augsti sveku vai, visticamak, pie-
sarpojuma izraisiti lipidu komponenti, lidz ar to sikak identificét bijis iespé-
jams vien 14 paraugus. Rezultati liecina, ka keramikas traukos un to piedeguma
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konstatéjami lipidi, kuru izcelsme ir saistita ar zivim vai tidens dzivniekiem
(adens biomarkieri). Par to liecina vai nu pilniga vai daléja w-(alkifenil) alkans-
kabju (APAA) kombinacija ar oglekla atomiem no C16 lidz C20, kas veidojas
udens organismu polinepiesatinato taukskabju karsésanas laika, kopa ar kadu
no izoprenoidu taukskabém (fitanskabe, pristana taukskabém un 4, 8, 12-trime-
tiltridekanskabi (TMTD). Vél viens diagnostisks konstatétais biomarkieris bijis
sveku/terpénu savienojumi, pieméram atsavinajumi no abietinskabes un fenan-
tréna, kas liecina par skuju koku klatbatni, viena gadijuma pat ar bérza tass
darvu saistiti betulina un lupenola savienojumi.

Kivutkalna paraugos neatkarigi no virsmas apdares veida konstatéti par-
svara udens biomarkieri un paraléli paraugos konstatéti ari skuju koku sveki,
viena gadijuma bérza tass darva. Skuju koku sveki konstatéti ari Laukskola un
Reznés. Lielakaja dala Brikulu paraugu organiskas atliekas noteikt nebija iespé-
jams. Tikai viena paraugd nojau$amas augu (?) organiskas atliekas un daléji
udens biomarkieri. Bilavu paraugos konstatéts vienigi tdens biomarkieris.

Parsteidzo$a ir skuju koku sveku lielais skaits analizétajos paraugos. Zinot,
ka liela dala paraugu ir saglabajusies Gdens, tatad édiena, biomarkieri, $ie trauki
nav tikusi izmantoti darvas/ sveku tecinasana. Viens no izskaidrojumiem bitu,
ka $ie sveki un darva izmantota, lai padaritu traukus adens izturigakus, vai
arl biomarkieris radies apdedzinasanas procesa vai édiena pagatavo$anas laika
no deg materiala (kokiem). Tomér, jaatzimeé, ka ir norades darvas tecina$anai
Austrumbaltijas bronzas un senakaja dzelzs laikmeta, izmantojot keramikas
traukus, respektivi, lauskai no Laukskolas apmetnes konstatéta darvas kartina,
kas norada uz $adu praksi.

6. KERAMIKAS TENDENCES BLAKUS REGIONOS

Si nodala veltita isam keramikas trauku raksturojumam, kas sastopami
pétama regiona blakus teritorijas. Ka vislidzigaka Austrumbaltijas bronzas un
senaka dzelzs laikmeta keramikai batu uzskatama Baltkrievijas teritorija, tas
Ziemelrietumos, esosa. Tapat ka Austrumbaltija, ari $aja regiona un laikaposma
izplatita ir $vikatas keramikas arheologiska kultiira. Sis aspekts dod pamatu
nakotnes pétniecibas laukam, lai noteiktu, cik tehnologiski lidziga un atskiriga
ir §1 keramika salidzinajuma ar Austrumbaltijas materialu? Svikatas keramikas
izplatibas zina, interesanta ir Zviedrijas teritorija eso$a Darsgardes (Darsgirde)
apmetne, kura konstatéti veseli 64% $vikatas keramikas no kolekcijas kopskaita.
Citur Zviedrijas teritorija dominéjosa ir apmesta keramika, kura Saja dzives-
vieta sastada vien 0.5% no kopskaita. Tas liek uzdot jautajumu - no kurienes
Darsgardes apmetnes iedzivotaji ietekméjusies savas podniecibas tradicijas?

Somijas teritorija konstatétajai Kiukainen un Paimio tipa keramikai ari ir
savas lidzibas ar Austrumbaltijas materialu, Ipasi tapéc, ka ta ir pamata $vikata
keramika, kas rotita ar bedri$u ornamentu. Saja situacija ir grati interpretét sav-
starpéjas ietekmes, jo tritkst precizaku hronologisko - radioaktiva oglekla, datu
par Siem keramikas tipiem. Ir pienemts, ka Kiukainen tipa keramika paradas
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agraja bronzas laikmeta un to vélaja bronzas laikmeta nomaina Paimio tips,
kuru, savukart, senakaja dzelzs laikmeta nomaina Morbi tips. Visiem raksturiga
$vikata vai tekstila virsma, kas ornamentéta, visbiezak ar bedrisu ornamentu.
Savukart $vikata keramika ka atsevis$ks stils Austrumbaltija, péc radioaktiva
oglekla datiem, paradas cal 14.-13. gs. p.m.é., tatad agra bronzas laikmeta
otraja pusé. Tomeér nav zinams vai pastavéjusas savstarpéjas regionalas ietekmes
vai ari katrs stils attistijies sava teritorija bez zinaSanu parneses. Jaatzimeé, ka
Morbi tipa keramikai raksturiga ta dévétais kaka pédinas ornaments, kas maza
skaita sastopams ari Daugmales un Kerkazu I apmetné.

Zviedrijas un Centraleiropas regionos raksturiga ir apmesta keramika.
Jaatzimé, ka $ada keramika mazos apjomos sastopama arl Austrumbaltija, 1pasi
Kurzemes regiona. Seit, tatad, divas iespéjamibas — vai nu Austrumbaltijas pod-
nieki ietekméjusies no Centraleiropas vai no Zviedrijas teritorijam. Zviedrijas
teritorija eso$a apmesta keramika iedalama divos tipos — ar smil$ainu virsmu
(apmetuma malam piejaukts liels daudzums smil$u) un dzislotu virsmu (dominé
mals, smilts mazak). Abi $ie stili novérojami ari Austrumbaltijas materiala. Vel
jo vairak - sastopama ari $vikata apmesta — keramikas stils, kura sajauktas loka-
las ($vikajums) un regionalas (apmetums) tendences. Sada keramika neliela
skaita novérojama ari Zviedrijas teritorijas materiala, noradot uz zinasanu par-
nesi starp $iem diviem regioniem. Diemzél attieciba uz Centraleiropas — LuZicas
kultiiras keramiku, autorei nav precizaku zinu par to kadi stili $aja regiona eksis-
téjusi. Vien tas, ka dominéjosa bijusi apmesta keramika, pastavéjusi ari smalk-
keramika ar bikoniskam formam. Lidz ar to, §I pétijjuma ietvaros, spriest par
potencialu zina$anu parnesi starp $iem regioniem nav iespéjams.

7.  DISKUSIJA

Keramikas izgatavosana, pielietojums un nozime ir ciesi viena ar otru saisti-
tas, t.i., keramikas trauki izgatavoti prata paturot tiem paredzéto funkciju, vai tas
btitu trauks édiena pagatavosanai vai urna. Keramikas trauki ari liecina par esté-
tiskajam vértibam un tehnologisko attistibu. Tadéjadi janem veéra visi keramikas
izgatavoSanas aspekti, kad tiek spriests par to lomu senajas kopienas.

Keramikas stilu izmainas. Izmainas arheologiskaja keramika ir saistitas ar
izmainam kopienas. Kad mainas $o kopienu vértibas, mainas ari to materialas
kultaras uztvere. Tiek raditas ne vien jauna veida rotaslietas, bet ari darbariki
un keramika.

Agraja bronzas laikmeta pastavéja keramika, kas attistijusies jau vélaja
neolitad (cal 2900-1800 p.m.é.) - Lubana tips un péc-auklas keramika. Abu
izgatavoSanai tika izmantots smilSains mals ar granitisko iezu liesinataju. Pretéji
péc-auklas keramikai, Lubana tips ir bagatigi ornamentéts ar dazadiem moti-
viem, kas izgatavoti no bedritém, kemmitém u.c. veida iespiedumiem. Savukart
péc-auklas keramika ornamentéta ar auklas iespiedumiem.

Péc-auklas keramika attistijusies no auklas keramikas kulttras traukiem un
sava kulminacija - agraja bronzas laikmeta ap cal 14. gs. p.m. ., izveidojusies
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lokali apakstipi, ka, pieméram, Kvietiniai-Tojati tips. Attieciba uz Lubana tipu,
nav skaidrs, no kura stila attistijies $is keramikas veids. Nemot véra ornamentu
raksturu — no spiedogiem, kemmitém un bedritém, ir iespéjams, ka Lubana tips
attistijies no kemmes-bedrisu keramikas. Jaatzimé, ka Lubana un péc-auklas
keramika neturpinaja attistities jaunos keramikas stilos, bet gan vienkarsi beidza
eksistét. Tomér, vélaja bronzas laikmeta joprojam konstatéjamas paris lauskas
ar auklas ornamenta nospiedumu, kas varétu liecinat par zinamu §is tradicijas
kontinuitati.

No Narvas keramikas aptuveni cal 1400. g. p. m. é. izveidojas $vikata kera-
mika, kura vélaja bronzas laikmeta kluva par domingjoso visa Austrumbaltija.
Ta vélaja bronzas laikmeta palika nemainiga gan péc formas, gan $vikajuma
veidiem, tacu izmainas sakas senakaja dzelzs laikmeta, kad Austrumlietuvas un
Dienvidaustrumlatvijas teritorijas paradijas t.s. véla $vikata keramika. Mainijas
ari liesinataju raksturs — daudz rupjaki granitiskie iezi, tacu nav blivi pievienoti
veidmasai, atSkiriba no véla bronzas laikmeta. Izmainijas arl forma — vélajai §vi-
katajai raksturigi bikoniski trauki, savukart vélajam bronzas laikmetam muc-
veida un profiléti. Seit gan jaatzimé, ka senakaja dzelzs laikmeta Austrumbaltijas
rietumos un dienvidos joprojam pastavéja klasiska Svikata keramika, kurai rak-
sturigas profilétas formas.

Paraugu maza skaita dél, ir grati interpretét paréjo keramikas stilu attistibu.

Ietekmes un zinasanu parnese. Dzivesvietu un apbedijjumu keramika noveé-
rojamas ne vien dazadas podniecibas tehnologiskas izpausmes, bet gan ari ietek-
mes no citiem regioniem, liecinot par mainu un zinasanu parnesi, kas ieklauj
sevi ideologiskas vértibas. Saskana ar inovdcijas teoriju podniecibas tehnolo-
giskas izpausmes iedalamas trijas grupas: 1) inovacija no citiem regioniem, kas
ieklauj sevi importétus traukus un tadus, kurus izgatavojusi ne vietéjie podnieki;
2) lokala izgatavosana - trauki izgatavoti uz vietas, ta¢u izmantojot nelokalus ele-
mentus; 3) tradicija - lokali un nelokali elementi izveido jaunu keramikas stilu.

Attieciba uz agro bronzas laikmetu ka lokala uzskatama Lubana tipa kera-
mika, kas izveidojusies un, ar daziem iznémumiem, sastopama vien Lubana
ezera apkartné. Tomer, ka jau minéts, ir grati interpretét, no kura stila §i veida
keramika ietekméjusies. Ta paradijusies vélaja neolita un turpinajusies agraja
bronzas laikmeta. Lubana keramikas ornaments un stils nemainijas parejas
posma no veéla neolita uz agro bronzas laikmetu, noradot uz lidzigam estétiska-
jam veértibam $ajas kopienas.

Vislabak lokalu un nelokalu elementu mijiedarbiba novérojama véla bron-
zas un senaka dzelzs laikmeta materiala, kad vietéja $vikata keramika saplada ar
agro apmesto un tekstilo keramiku, izveidojot jaunus stilus — Svikato apmesto
un $vikato tekstilo. Apmestas keramikas aizsakumi mekléjami Centraleiropa,
kur ta bija izplatita Unetices (Unetice), Trzienickas (Trzcieniecka) un LuZicas
arheologisko kultiiru arealos. Apmesta un agra apmesta keramika ir izplatita ari
Skandinavija, 1pasi Otterboté, Brobl un Hallunda apmetnés. Austrumbaltija $1
tipa keramika sakotnéji paradijas tas rietumu regiona, kur ta konstatéta Bilavu
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akmens laivveida kravuma kapulauka, Padures un Krievu kalna pilskalnos.
Tetekmes regioni 1 tipa keramikai varétu bit dazadi, tomér Staldzenes depozits
norada uz aktiviem mainas sakariem starp Kurzemi un Skandinaviju. Tas varétu
liecinat, ka ietekmes regions agrajai apmestajai keramikai ir Skandinavija.

Mainas sakari starp Skandinaviju un Austrumbaltiju novérojama ari akmens
laivveida kravumu eksistencé Kurzemes un Sarema regionos. Sie akmens laiv-
veida kravumu kapulauki plasi izplatiti Gotlandé. Kurzemé un Sarema esosaja
akmens laivveida kravumu keramika novérojamas lokalas un regionalas iezimes.
Pieméram, Musinas konstatéts keramikas trauks ar $vikatu virsmu (lokals ele-
ments), kuram bikoniska forma, rokturitis un kakla lizuma dala iegrieztu svitru
ornaments (nelokali elementi salidzinajuma ar Latvijas un Lietuvas teritorijas
keramiku). Lidziga keramika konstatéta Stenkirka, Gotlandé, kur atrasts tads
pats trauks tikai ar gludu virsmu. Diemzél Gotlandé lidz §im bridim nav atrasta
neviena dzivesvieta, kas attiecinama uz vélo bronzas un senako dzelzs laikmetu,
lidz ar to nav iespé&jams spriest par visparéjam tendencém §i regiona keramika
un to lidzibai un at$kiribai ar Austrumbaltijas materialu. Tomeér “ieliekot”
akmens laivveida kravumu keramiku konteksta ar Austrumbaltijas dzivesvietu
keramiku, parsteidzosas ir lidzibas ar Asvas un Ridalas pilskalnu keramiku, ipasi
attieciba uz Asvas tipa smalkkeramiku, kas tajas atrodama. Asvas tipa smalk-
keramikai ari raksturigas bikoniskas formas, svitru iegriezumu ornaments un
rokturisi. Tas norada uz lokalam savstarpéjam ietekmém Austrumbaltija.

Véla bronzas laikmeta keramikas materiala atkal paradas tekstila keramika,
kas bija izzudusi agraja bronzas laikmeta. Visvairak $ada keramika sastopama
Sarema, retak Daugavas lejtecé un Lubana apkartné. Sarema tekstila keramika
biezi vien uz trauka virsmas paradas kombinacija ar citiem virsmas apdares
veidiem - $vikato un agro apmesto. Savukart, Daugavas lejtecé (Kivutkalna un
Vinakalna) konstatéta tekstila un tekstila-$vikata keramika. Nozimigs tekstilo
lausku atradums ir Padures pilskalna, kas ir vienigais piemineklis Austrumbaltijas
rietumos, kur atrasta §I tipa keramika. Tas norada uz savstarpéjam vai inter-re-
gionalam jetekmém un komunikaciju starp Padures pilskalna kopienu un citu
regionu kopienam. Iespéjams, ka §is ietekmes nak vai nu no Sarema, vai no
Somijas teritorijas, kur pédéja sada keramika ir dominéjosa.

Tehno-funkcija un keramikas simboliska nozime. Keramikas trauku funkcija
viennozimigi var tikt saistita ar édienu, ta pagatavosanu, uzglabasanu, pasnieg-
$anu un mielastu. Keramika tika izmantota, lai uzglabatu $kidrumus, graudus
un ka dzeramie trauki. Savas daudzfunkcionalitates un saistibas ar édienu dél,
tie kalpo ne vien praktiskiem nolikiem, bet gan iemantojusi arl garigu nozimi
aizvéstures kopienas. Dzeims Skibo (James Skibo) keramikas funkciju iedala tri-
jas grupas: 1) tehno-funkcija jeb ieceréta funkcija; 2) reala funkcija un 3) sociala
un ideologiska funkcija.

Tehno-funkcija. Prudense Raisa (Prudence M. Rice) norada, ka kerami-
kas traukiem savas “dzives” laika vienlaicigi var bt bijusas vairakas funkcijas.
Pieméram, édiena pagatavo$anai, no kura péc tam ésts. Bridi, kad keramikas
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trauks vairs nespéj pildit savu funkciju, biezi vien, tas vai ta dalas tiek izmanto-
tas atkartoti. Tadéjadi keramika péc tas funkcijas iedalama divas grupas — pri-
maraja un sekundaraja.

Ta ka podnieki izgatavojusi keramikas traukus balstoties uz tam paredzéto
funkciju, tadas tehniskas Ipasibas ka mala veidmasa, izmérs, forma un sienu
biezums, ka arl virsmas apdare, tika rapigi izvélétas attiecigi péc to potenciala
pielietojuma. Saja pétijuma tika konstatétas astonas keramikas veidmasas grupas
ar vairakam apaks$grupam. Lielakajai dalai trauku tika izmantots granitisko iezu,
tikai retumis smil$u, $amota vai kvarcita liesinatajs. Granitiskie iezi un smilts
tika pievienota keramikas veidmasai blivi, savukart Samots - reti. P. Raisa atzimé,
ka keramika, kura paredzéta édiena pagatavosanai, ir ar blivu, rupju veidmasu,
poraina un liesinata ar tadu materialu, kuram zema termala ekspansija, piemé-
ram, $amotu vai gliemezvakiem. Gliemezvaku liesinatajs nav raksturigs bronzas
un senakajam dzelzs laikmetam. Savukart Samota pievienosana keramikas veid-
masai varétu liecinat, ka trauks izmantots, lai pagatavotu édienu. Tacu jaatzime,
ka visos gadijumos lidzas Samotam pievienots granitisko iezu liesinatajs, liecinot
par vairak simbolisku nevis funkcionalu lomu.

Daniels Santakrt (Daniel Santacreu) uzsver, ka pati biezaka prakse starp aiz-
veéstures kopienam ir izmantot rupjas veidmasas traukus édiena pagatavo$anai,
bet smalkkeramiku glabasanai vai édiena pasnieg$anai. Rupjas veidmasas trauki
ar blivu mineralu (dabisko vai liesinataju) daudzumu padara traukus izturigakus
pret termalo Soku. Tacu ir grati interpretét keramikas funkciju balstoties vien uz
liesinataju un dabisko piejaukumu tendencém, jo Austrumbaltijas materiala pat
mazajiem un lielajiem traukiem ir lidzigas veidmasas tendences - rupja, bliva
veidmasa. Parasti traukiem ar planam sienam ir labaka siltuma efektivitate - tie
uzkarst atrak neka tie, kuriem biezas sienas. Taja pat laika trauki ar biezam sie-
nam padara to izturigaku pret termalo $oku. Kaila Bovena (Kayla Bowen) un
Karena Harija (Karen Harry) norada, ka resursu izmantosanas zina, pieméram,
deg materiala pavardam, nav lielas atskiribas starp plansienu un biezu sienu
traukiem, kas nozimé, ka tehniski gan plansienu, gan biezu sienu trauki var tikt
izmantoti édiena pagatavosanai. Par to liecina fakts, ka Austrumbaltijas mate-
riala gan lielajiem (smalkakas sienas), gan loti lielajiem (biezakas sienas) kerami-
kas traukiem konstatéts édiena piedegums. Jaatzimé, ka sienu biezums ir relativs,
jo tas atkarigs primari no trauka lieluma - lai liels trauks buitu stabilaks nepie-
cieSamas biezakas sienas.

Austrumbaltijas materiala ari trauku formai un keramikas funkcijai nav
konstatéjama korelacija. Seit jaatzimé, ka tidas pasas keramikas trauku formas
pastav dazadiem trauku izmériem, kuriem ir acimredzami atskirigas funkcijas,
tadéjadi ari $aja gadjjuma nevar spriest par trauka funkciju, vienigi palaujo-
ties uz to formu. Ari korelacija starp nolietojuma pazimém un trauka formu
nav novérojama analizétaja materiala. Lidziga situacija novérojama ar virsmas
apdares veidu. Lai gan uzskatams, ka keramika ar $vikatu virsmu ir izturigaka
pret termalo $oku, balstoties uz piedeguma un kvépu paliekam uz traukiem,
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konstatétajiem keramikas stiliem vienlidzigos apjomos konstatétas nolietojuma
pazimes. Citada situacija novérojama agrajai apmestajai keramikai, kurai vien
retumis konstatétas nolietojuma pazimes. Jaatzime, ka $ada veida trauki node-
rigi abam funkcijam - édiena pagatavosanai, jo tie ir izturigi pret termalo $oku
un $kidrumu uzglabasanai, pateicoties papildus mala kartinai. Vairakos pétiju-
mos keramikas traukiem konstatéts darvas un sveku biomarkieris. Vel jo vairak,
agrajai apmestajai keramikai no Laukskolas apmetnes konstatéta bieza darvas
kartina, noradot, ka trauka uzglabata darva vai tas iesméréts ar to, lai padaritu
vél adensizturigaku.

Ir konstatéta ari atkartota trauku izmanto$ana, uz ko norada labojuma cau-
rumi vairakos keramikas paraugos, lai salabotu trauku, kad tas saplisis, lai turp-
mak izmantotu kadam citam pielietojumam. Ari Kivutkalna pilskalna konstaté-
tais pavards ar mala iemicitam keramikas trauku lauskam norada uz to atkartotu
izmanto$anu. Tas norada, ka senas kopienas izmantojusas materialu atkartoti,
kameér tas spéjis pildit kadu funkciju.

Ideologiska funkcija. Ideologiska jeb simboliska nozime atspogulojas
gan dzivesvietu, gan ari apbedijumu keramika. Vistie§akaja méra ta atspogu-
lojas keramikas urnu izmantoSana, kurd ievietoti sadedzinata mirusa pisli.
Austrumbaltija urnas raksturigas vienigi tas rietumos un dienvidos, noradot uz
ideologiskam un simboliskam vértibu ats$kiribam $ajas kopienas.

Péc savas funkcijas urnas iedalamas divos tipos - urnas, kas izgatavotas
$im nolakam un keramikas trauki, kas péc cilvéka naves izmantotas par tadam.
Abi $o urnu veidi tikusi konstatéti Austrumbaltijas materiala, par ko liecina gan
nolietojuma pazimes, gan organisko atlieku rezultati. Primarajam urnam ir cita-
das raksturipasibas — pamata gluda virsma, profiléti, smalka veidmasa un tievas
sienas, savukart sekundarajam urnam - agra apmesta vai §vikata virsma, biezas
sienas, rupja un bliva veidmasa, ipasibas, kas raksturigas dzivesvietu keramikai.
Interesanti, ka lidzas urnu apbedijumiem, pastav ari tadi, kuri vienkarsi apbediti
bez tam. Tomer, ka liecina Pukulu uzkalnina kapulauka piemérs, kur konstaté-
tas tass materiala paliekas zem kalcinétiem kauliem, iespéjams mirusie gulditi
tasu traukos. Tas varétu noradit uz socialo un ideologisko diferenciaciju starp
$o kopienu individiem.

Ideologiska un simbolisko nozime bijusi ari traukiem, kuri doti lidzi miru-
$ajam. Tas ir saistits ar édienu ka ritualu, kas dots lidzi miruSajam ta pécna-
ves dzive. Analizétaja materiala konstatéts tikai viens gadijums - Kivutkalna
204. kapa, kad lidzi dots trauks. Par béru mielastu apbediSanas ritualos liecina
ari trauki, kas atrasti pie apbedijumu kompleksiem, kuriem novérojamas nolie-
tojuma pazimes, kas liecina par to izmanto$anu bérés.

Ideologiska trauku funkcija izpauzas arl dzivesvietu keramika, kur kon-
statéti ziedojumi — dzivnieku kauli un keramikas trauks/i. Sadi ziedojumi
Austrumbaltijas materiala atklati trijas dzivesvietas — Asotes, Brikulu un Krievu
kalna pilskalnos. Visos gadijumos $ajos ziedojumos konstatéti dzivnieku kauli,
noradot, ka tie saistiti ar édienu, ta iegianu un pagatavosanu.
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KOPSAVILKUMS UN SECINAJUMI

Keramikas trauku tradicijas un tehnologiska attistiba sniedz prieksstatu par
ikdienas dzivi senajas kopienas, piemeéram, §1 amatniecibas veida kvalitati, este-
tiskajam vértibam, ideologiju, ka ari zinasanu parnesi un kopienu savstarpéjam
attiecibam. Promocijas darba tika izmantotas vairakas metodes, lai sniegtu atbil-
des uz jautajumiem, kas saistiti ar podniecibu ka amata makslu Austrumbaltijas
bronzas un senakaja dzelzs laikmeta. Promocijas darba rezultati sniedz ieskatu
keramikas izgatavo$ana, pielietojuma un nozimeé aizvéstures kopienas pétamaja
laika perioda un regiona.

Iegutie dati liecina, ka podnieki izmantojusi labas kvalitates morénmalu vai
attiritu morénmalu. Mala atradnu izpété secinams, ka podniekiem tuvu dzives-
vietam bijis pieejams labas kvalitates plastisks mals. Péc kimisko analizu datiem,
podnieki izmantojusi loti plastiskus malus. Ta¢u kopuma iegitie mala paraugi
péc to kimiska sastava negrupéjas ar keramika izmantoto, lidz ar to konstaté-
tas mala atradnes nav tikusas izmantotas seno trauku izgatavosana. Vien dazos
gadijumos ir iespéjams interpretét, ka tikusi izmantoti vietéjie mali, kas atrodas
blakus dzivesvietam. Tomér Narkinas pilskalna gadijums ari liecina par pretéjo,
proti, pilskalns ierikots uz labas kvalitates morénmala paugura, tapat ari apkar-
tné konstatétas vairakas mala iegulas, tomér kimiski tas negrupéjas ar arheolo-
gisko keramiku. Folkloras dati liecina, ka podnieki izmantojusi adenscelus, lai
iegtitu mala resursu. Sis varétu liecinat par dazadam mala ieguves tradicijam
Austrumbaltijas bronzas un senaka dzelzs laikmeta kopienas — 10 km no dzives-
vietas pa sauszemes celiem un, izmantojot upju celus.

Mala masai ka liesinatajs pievienoti dazadi materiali - granitiskie ieZi
(domingjosais), smilts (mazak sastopams), Samots (reti), kvarcits (iznémums)
un, iespéjams, organika (iznémums). Dazadi eksperimenti un novérojumi lie-
cina, ka mala masai ka liesinatajs varétu tikt izmantotas fekalijas. Petrografijas
analizés konstatétas astonas mala veidmasas grupas ar vairakam apaks$grupam,
kas norada uz dazadam veidmasas izgatavo$anas praksém. Svarigi, ka nav tadu
veidmasas receps$u, kas bitu raksturigas vienam piemineklim, kas norada uz
zinaanu parnesi starp Austrumbaltijas kopienam. Veidmasas receptes neko-
relé ar dazadiem laika periodiem, t.i., petrografiskie dati liecina, ka nav lielas
atskiribas starp agra bronzas laikmeta un senaka dzelzs laikmeta pirmas puses
receptém. Savukart, péc vizualo analizu datiem, ir novérojams, ka senaka dzelzs
laikmeta otraja pusé keramikas masai pievienotie liesinataji veidmasa nav bijusi
blivi, ta¢u daudz rupjaki neka bronzas laikmeta traukiem.

Vélaja bronzas laikmeta batiski samazinas ornamentéto trauku skaits, nora-
dot uz izmainam bronzas un senaka dzelzs laikmeta kopienas un to uztveré
attieciba uz keramikas traukiem. Skietami, paradoties jaunam ekskluzivam
materialam - bronzai, senas kopienas sevi izpaudusas citos veidos, atstajot kera-
mikas ornamentésanu sekundaru. Ta kalpojusi vairak praktiskiem nolakiem,
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vien retumis tos ornamentéjot. Tomér $is neattiecas uz visu Austrumbaltijas
materialu, pieméram, Asvas tipa keramiku un apbedijumu urnam starp kuram
noveérojami salidzino$i bagatigi ornamentéti trauki. Vizualo analizu dati liecina,
ka piejuaras teritoriju keramika ir ornamentétaka neka iek$zemé esosa, noradot
uz dazadam ietekmes sféram starp regioniem.

Virsmas apdares veidi un to apaksgrupas ka arl ornaments vistie$akaja
meéra liecina par zinasanu parnesi un kontaktiem starp aizvéstures kopienam.
Austrumbaltija ka lokals keramikas veids uzskatami trauki ar $vikatu virsmu. Si
tipa keramika dominé visos Austrumbaltijas pieminek]os ka ari dala Baltkrievijas
teritorijas. Sada veida keramika mazos apjomos, ar iznémumu, sastopama ari
Zviedrijas teritorijas materiala, kas norada uz zinasanu parnesi starp $iem regio-
niem. Uz zina$anu parnesi un savstarpéjo komunikaciju norada ari tekstilas
keramikas atradumi Austrumbaltijas ziemelu un centralaja dala, kas visticamak
iespaidojusas no Somijas teritorijas. Savukart agras apmestas keramikas ietek-
mes nakus$as no Zviedrijas teritorijas un, iespéjams, no Centraleiropas.

Keramikas funkcija interpretéta analizéjot trauku nolietojuma pazimes,
telpu un kontekstu, ka ari veicot organisko atlieku analizi. legitie dati norada,
ka kopuma keramikas atradumu vieta korelé ar to iesp&amos funkciju - dzi-
vesvietas trauku lielaka koncentracija atrodama objektos, kas saistiti ar édiena
pagatavo$anu un uzglabasanu, noradot uz to pamatfunkcijam. Galda trauki
konstatéti vien Asvas pilskalna, kur tie, iespéjams, izmantoti Ipasiem nolakiem,
proti, dzirém. Rupjo trauku eksistence, kur sastopami maza un vidéja izméra
keramika, kas, visticamak, izmantota édienreizém un dzersanai, liecina par soci-
alo diferenciaciju - smalkie trauki elitei, parastie — paréjiem kopienas locekliem.
Sada sociala diferenciacija novérojama vien Sarema materiala un nav raksturiga
paréjai Austrumbaltijai. Organisko atlieku rezultati norada, ka vairuma gadi-
jumu keramikas traukos konstatéti adens dzivnieku vai zivju un skujkoku sveku
biomarkieri.

Dzivesvietu keramikai bijusi arl socio-ideologiska loma - dazas dzivesvie-
tas atrasti ziedojumi, kur kopa ar dzivnieku kauliem, kas lietoti uztura, atrasti
ari keramikas trauki, kas liecina par édiena lomu un keramikas trauku saistibu
ar to. Tomér vislabak socio-ideologiska loma atspogulojas apbedijumu traukos,
gan urnas, gan lidzi dotajos miru$ajam pécnaves dzivé, ka ari tajos, kas izman-
toti apbedisanas ritualos. Visas urnas, ar paris iznémumiem, tikusas ievietotas
akmens $kirstos, kuram uzlikta pa virsu plaksne, noradot ka tas domatas ka
majas mirusajiem. Nolietojuma pazimes ka, pieméram, kvépi un édiena piede-
gums uz keramikas liecina par to, ka dala $o urnu pirms tam izmantotas maj-
saimnieciba. Tas novérojams ari organisko atlieku analizés.

Kopuma iegatie dati sniedz butisku informaciju par keramikas izgatavosanu
un lomu Austrumbaltijas bronzas un senaka dzelzs laikmeta kopienas. Keramika
tika izgatavota nemot véra ta ieceréto funkciju, tika izmantota un atkartoti
izmantota savas dzives laika gan majsaimnieciba, gan ari ka apbedijumu urnas.
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Viss konstatétais norada, ka keramikas trauki un podnieciba ki amata maksla
bijusi nozimiga un neatsverama aizvéstures kopienu sastavdala.

Nakotnes pétijumos bitu nozimigi salidzinat Austrumbaltijas keramikas
tradicijas ar tuvako regionu traukiem, lai noskaidrotu interregionalo zinasanu
parnesi. Ipasi nozimigi bitu izprast LuZicas arheologiskas kultiiras keramikas
tradicijas, lai salidzinatu vai ir novérojamas lidzibas ar Austrumbaltijas kera-
miku. Vel neatbildéti ir jautajumi saistiba ar iek$zemes keramikas tradicijam
Austrumbaltija, $kietami iek$zemes podnieki ir konservativaki sava keramikas
izgatavo$anas pieeja, tacu, lai apstiprinatu $o tézi, nepiecieSami papildus péti-
jumi ar lielaku iek$zemes dzivesvietu un apbedijumu materialu bazi.
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ANNOTATION

The PhD thesis “Pottery production, function and meaning during
the Bronze and Pre-Roman Iron Age in the Eastern Baltic” addresses various
aspects of prehistoric pottery, where production encompasses the availability
and use of clays, and pottery construction, firing and morphology, while
function covers its primary and secondary and role in the communities of
the Eastern Baltic during the Bronze and Pre-Roman Iron Age as well as change
in these traditions during the period. The aim of the thesis is to analyze pottery
production, function and meaning, and its role in the societies of Eastern Baltic
Bronze and Pre-Roman Iron Age.

Within the scope of the thesis, various methods were used in order to
achieve this aim: visual and statistical analysis, reflective transformation
imaging and laboratory methods, namely organic residue analysis, wavelength
dispersive X-ray fluorescence and ceramic petrography. The clays from regions
near the living sites were also surveyed, sampled, analyzed and compared to
pottery assemblages.

It was ascertained that potters had access to good-quality clays and used
highly plastic clays from glacial till, in some cases purified. Eight pottery fabrics,
with subgroups, were distinguished, indicating different contemporaneous
traditions, which might have been dependent on the quality of the clays or potters’
preferences. Mostly granitic rock temper was used; however, organics, grog,
sand and quartzite temper were also distinguished. The perception of pottery
changed during the Bronze Age, as it became less ornamented and simpler,
and thus came to have more of a practical role in the societies. The change of
styles from the Early Bronze Age to the Pre-Roman Iron Age was traced in
the visual appearance of the pottery; however, a change in tempering traditions
was distinguished only at the end of the Pre-Roman Iron Age. Pottery vessels
served not only a practical role, namely for cooking, storage and as tableware,
but also a socio-ideological role, which is indicated by offerings as well as by
their inclusion in burial rites as feasting tools and burial urns. Transmission of
knowledge and communication between societies was observed as well, where
different surface treatments indicate influences from Scandinavia as well as
Central Europe and even between Eastern Baltic communities themselves.
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THE OVERALL CHARACTERIZATION
OF THE DOCTORAL THESIS

Actuality of the Thesis

The period covering the Bronze and Pre-Roman iron Age (1800-1* century
BC) is a time of change in the Eastern Baltics (nowadays territories of Estonia,
Latvia and Lithuania). At this stage, a new material emerges — bronze, and
later iron, which is adapted by local communities who begins to make different
objects from it locally. Changes are also taking place in socioeconomic aspects,
such as the hunter-fisherman-gatherer model slowly shifting to farming.
A new type of settlement is also emerging - the early hillforts, most of which
are powerful bronze casting centres, as well as new burial traditions - barrow
graves and stone ship settings. Along with changes in these communities,
changes also occur in pottery, both in technological and aesthetic aspects. For
example, the rich ornamented ceramics that prevailed in Neolithic are replaced
by simpler, practically unornamented vessels, and there are also changes in their
morphology - the round bottom pottery are replaced by flat bottom, etc.

Archaeological pottery is one of the most significant groups of finds
because the changes in it reflect changes that have taken place in the prehistoric
communities. Because of the nature and uniformity of it, studying archaeological
ceramics of the Bronze and Pre-Roman Iron Age makes it possible to interpret
local and regional influences, knowledge transmission, the technological aspects
of pottery, and the socio-aesthetic values of the communities. For these reasons,
archaeological ceramics have been relatively well studied. Early Bronze Age
ceramics in the Eastern Baltic, for example, have been studied by archaeologists
Ilze Loze, Normunds Grasis and Gytis Pili¢iauskas, while the Late Bronze and
Pre-Roman Iron Ages - Janis Graudonis, Andrejs Vasks, Elena Grigalavi¢iené-
Danilaité, Vello Lougas and Valter Lang.

These studies provide meaningful information about pottery types,
prevalence, general trends and interpretations associated with pottery changes
in the prehistoric communities. However, these studies do not cover all three
time periods in a mutual context. More specifically, early bronze age ceramics
have always been viewed in the Neolithic context, whereas no studies have
been carried out that address changes in the trends and function of ceramic
production from the Early Bronze to the Pre-Roman Iron Age. Some of these
studies are also obsolete because they do not include the latest insights and
data from the newly discovered monuments such as Antilgé, Krievu kalns,
Mineikigkés, Garniai I and Padures hillforts, the stone ship setting of Bilavas etc.
It should be noted that practically none of these studies use laboratory methods,
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thus missing detailed data on the tendencies of the clay paste of the vessels,
possible production regions and the direct function of the vessels.

Methods used in the Thesis — ceramic petrography, X-ray fluorescence
spectroscopy (XRF), analysis of organic residues and exploration of available
clay resources, will provide more detailed data on the production and use of
pottery, as well as help gain insight into the lives of prehistoric communities
in the Eastern Baltic Bronze and Pre-Roman Iron Age and the processes that
took place there. The focus of the thesis is on living area and burial ceramics in
the Eastern Baltic — the territories of modern Estonia, Latvia and Lithuania. It
should be noted that in the historical space in the Bronze and Pre-Roman Iron
Age there were no existing national borders, rather the opposite — communities
lived individually within the framework of their living area (hillfort, settlement),
but maintaining independent contacts with other communities in the region.
Consequently, in order to properly study and compare the techno-stylistic
aspects of vessels, it is necessary to analyse ceramics in the region as a whole.

The aim and tasks of the Thesis

The aim of the thesis is to analyze pottery production, function and
meaning, and its role in the societies of the Eastern Baltic Bronze and Pre-
Roman Iron Age.

In order to attain this aim, the following tasks need to be addressed:

1. Study of geological fieldwork and research reports, in order to understand
the available clay resources in nearby regions, as well as archaeological
excavation reports, in order to understand the context of the living sites
and burials, the standard of excavation and documentation (e. g., for
living sites, the stratigraphy, placement of trenches and distribution of
finds, and for burials, the placement of grave goods etc.), ascertaining
the precision of fieldwork and the conditions of preservation.

2. Macroscopic analysis of the living site and burial pottery assemblages,
i.e. statistical analysis of surface treatment, wall thickness, height
and shape of the vessels, as well as size, ornamentation and coiling
techniques. These visual characteristics are compared between regions
in all three periods to determine the local and regional aspects of
pottery production as well as changes in this craft in the periods under
study;

3. Reflective transformation imaging (RTI) analysis of surface treatments
and imprints on the pottery remaining from the process of building
the vessel and the application of surface treatment, in order to
understand these processes and analyze them;

4. Fieldwork to sample clays from the studied settlement regions, sample
processing, and petrographic and XRF analysis. Such a database of
environmental materials is necessary as a body of comparative material
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permitting characterization of the pottery samples in relation to
the clays of the region;

5. Petrographic and X-ray fluorescence analysis on the pottery samples
in order to analyze the mineralogical and chemical composition of
the clay fabric, as well as to determine the tempering materials and
identify trends;

6. Organic residue analysis and study of the vessels’ intended and actual
use through context analysis to understand pottery function and
meaning in the Bronze and Pre-Roman Iron Age.

The sources and literature used in the Thesis

The thesis is based on an analysis of 46 pottery assemblages, utilizing
41 unpublished archival sources, 12 published sources, 191 items of literature
and six items of reference literature.

Pottery assemblages constitute the key element of the thesis, as this is
the basic source analyzed. The assemblages analyzed in the study are held in
the Tallinn University Archaeological Research Collection (Tallinna Ulikool
Arheoloogia teaduskogu), the Department of Archaeology of the National
History Museum of Latvia (Latvijas Nacionalais Vestures muzejs, Arheologijas
departaments), the Department of Prehistoric Archaeology of the National
Museum of Lithuania (Lietuvos Nacionalinis Muziejus Priesistorinés archeologijos
rinkiniy skyrius) and the History and Art Museum of Césis (Cesu Vestures un
makslas muzejs).

These pottery assemblages are diverse in quantitative and qualitative
terms, referring to the size of the sherds and their preservation, as well as such
criteria as documentation of the find context: the excavation trench, square and
more precise coordinates. The pottery assemblages showing a better quality
of preservation are from living sites, especially hillforts, such as Asva, Brikuli,
Krievu kalns, Kivutkalns, Narkanai, Sokiskiai, Vinakalns, etc., and in these cases
it is possible to reconstruct numerous vessels. However, in the case of some
hillforts it was not possible to reconstruct vessels due to the highly fragmented
nature of the assemblage and the large extent of the excavation area: these include
Antilgé, Garniai I, Padure and Ridala hillforts as well as the Kaali and Priednieki
settlements. Likewise, highly fragmented are assemblages from cemeteries such
as Bullumuiza, Pukuli and Reznes, where small amounts of sherds were collected
without precise recording of find position. Assemblages from cemeteries
with urns, such as Egliskiai and Paveisininkai, are in better condition, and in
the majority of cases reconstructable vessels were distinguished.

Most of the pottery assemblages have been analyzed in full by the author
of the thesis, and only in some cases has the analysis included only part of
the assemblage. Four hillfort assemblages covered in this thesis have not
been analyzed in full: Asva, Kivutkalns and Sokiskiai. Approximately 65% of
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the Kivutkalns assemblage and 30% of the Asva and Sokiskiai and 10% of Asote
assemblages have been analyzed by the author in order to determine the main
statistical trends of the pottery, obtaining the missing data from publications in
which the pottery from these sites has been analyzed in detail.

The unpublished sources consist of archival documents: reports of
archaeological investigations on the sites and reports of geological surveys and
analyzes of clay deposits. The archaeological reports used in the study are held at
the Lithuanian Institute of History (Lietuvos istorijos institutas), the Department
of Archaeology of the National History Museum of Latvia and the Repository of
Archaeological Material of the Institute of Latvian History, University of Latvia
(Latvijas Universitates Latvijas véstures institiita Arheologisko materialu kratuve).

The archaeological reports are used in order to understand the archaeological
context of the site and the pottery assemblage. More detailed reports, such as those
from Antilgé, Krievu kalns, Mineikiskes, etc., have been used for spatial analysis
of pottery, as they contain detailed information regarding the distribution of
the sherds and vessels across the site. In the case of Kivutkalns and Vinakalns,
there is only field documentation from archaeological excavation on the sites,
i.e. there are no official archaeological excavation reports. This excavation
documentation is quite detailed, especially with respect to hearths and similar
features. However, there are a few errors, and information is missing: thus,
the pottery list for Kivutkalns does not include all of the sherds recovered,
while Vinakalns has no list at all. The text of the report contains very vague
references to the pottery, only indicating that large or small amounts of pottery
have been found in a particular area, without giving the precise find positions
for the pottery from these sites. The situation is similar in the case of excavation
reports, where Sokiskiai hillfort and Zalioji settlement have no list of finds or
precise coordinates, making it difficult to interpret the context and distribution
of the pottery.

Most of the archaeological reports of the cemeteries are from the mid
20" century, and so they do not contain detailed information regarding
pottery. Only in few cases has the pottery been documented in the context of
the burials. Moreover, in the case of Paveisininkai there are no excavation plans
of the burials at all, and so it is impossible to interpret the location of the urns
in the context of the cemetery. The best documentation is in the Egliskiai report,
where detailed drawings of the vessels in their context as well as schemes of
the location of vessels found in the barrows are presented. Detailed description
of each barrow and interpretations are given as well.

The geological survey documentation is held in the geological collections of
the Estonian Geological Survey (Eesti Geoloogiakeskus), the Latvian Environment,
Geology and Meteorology Centre (Latvijas Vides, geologijas un meteorologijas
centrs) and the Lithuanian Geological Survey (Lietuvos geologijos tarnyba).
The geological records compiled in the course of investigation of clay deposits
have been used in order to understand the geological context — the properties
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and distribution of clays in the environs of living sites. Most of these documents
contain detailed information about the clay deposits, including results of
chemical and geological analysis. However, such reports are generally only
available for large clay deposits used for mass production of bricks and other
ceramic materials.

The published sources include brief archaeological reports published
in the proceedings of the Sessions of Scientific Reports on Research by
Archaeologists and Ethnographers (Zinatniskas atskaites sesijas materiali par
arheologu un etnografu [...] pétijumu rezultatiem), Archaeological Research in
Latvia (Arheologu pétijumi Latvija) and Archaeological Fieldwork in Estonia.
These archaeological reports consist of a short description of the excavations and
the main finds, often also including "C dates. Thus, these reports were not only
used in the context chapters but also contributed to the detailed chronological
framework.

The literature utilized in the study, consisting of monographs and research
articles, can be divided into two groups in terms of its use in the thesis,
namely methodological literature and research literature. The methodological
literature includes all research or study literature which relates to the methods
used in this study. For example, use has been made of Patrick S. Quinn’s
Ceramic Petrography [...], James Stoltman’s The Role of Petrography [...] and
Dennis Braekman and Patrick Degryse’s Petrography [...], which provided
guidance in preparing and analyzing pottery thin sections. These studies set
out the potential of ceramic petrography, with additional analysis of how to
differentiate tempering materials and impurities and how to obtain information
about the clay paste in general. For understanding and interpreting chemical
analysis performed using XRF analysis, the author employed as study literature
the paper by Edward Hall X-ray fluorescence dispersive [...]. This study describes
the physics behind the two methods of XRF analysis — wavelength dispersive
(WD-XRF) and energy dispersive (ED-XRF) — as well as the role of each of these
in archaeological pottery analysis, describing their potential and limitations.
Methodological literature was also used to understand and interpret organic
residue analysis, radiocarbon dating as well as the photogrammetric method
of RTL.

Also important for the study were two monographs on pottery analysis and
processes in pottery production. The first is the monograph by Valentine Roux
Ceramics and Society: A Technological Approach to Archaeological Assemblages,
which is used in order to understand the production of the vessels and
classification of petrographic fabrics. This monograph presents and employs
in pottery analysis the approach known as chaine opératoire. The other is
the monograph by Prudence M. Rice Pottery Analysis: A Sourcebook. This
monograph has been used in order to understand the function of vessels based
on characteristics such as use-alteration patterns and find context.
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Research literature was used for various purposes, firstly for establishing
and assessing the chronological and theoretical framework. The chronology of
various sites, such as hillforts and cemeteries, has been widely investigated and
is the subject of numerous studies. The emergence of early hillforts has been
studied on the basis of C datings by Vytenis Podénas. In his study, he concludes
that hilltop settlements (early hillforts) first appear in the 11"-9" century cal BC
in the coastal part of western Latvia, whereas inland hillforts appear during
the 10%-6™ century cal BC. This study includes new datings for Antilge,
Garniai I, Mineikiskés, Narkiinai and Sokiskiai hillforts as well as radiocarbon
datings published in previous studies. Important data regarding the chronology
of pottery has been published by Gytis Pili¢ciauskas et al. Their study presents
the analysis of 23 samples from pottery food crust, animal bones, humans and
charcoal. These include dates from Paveisininkai cemetery and Zalioji settlement.

Various studies were utilized in order to understand clays and their
impurities, and the geology behind their composition. For example, one of
the most detailed studies, widely used in the thesis, is the monograph by Visvaldis
Kurss and Austra Stinkule Clays in the Earth and in Industry in Latvia. This study
provides a detailed description of clays from different geological periods, giving
their chemical and geophysical properties. This study also includes description
of possible impurities, such as carbonate concretions, in the clay. Unfortunately,
the authors do not explain the methodology used in clay analysis, which is
especially important for the chemical analysis used in this study.

One of the most-cited and important monographs used in the thesis is Late
Bronze and Early Iron Age Pottery in Latvia by Andrejs Vasks. Also important for
the thesis is the monograph Aspects of Change in the Bronze Age of the Eastern
Baltic. The Settlements of the Asva Group in Estonia by Uwe Sperling.

The rest of the studies are used in order to understand various processes of
pottery production, their possible significance and function, and as sources of
analogies.

Structure of the Thesis

The thesis consists of seven chapters, characterizing the period under study,
the archaeological context and various aspects of pottery production, meaning
and function. Chapter 1 provides a brief research history of pottery analysis
in the Eastern Baltic, presenting the main tendencies in each period, from
the 19" century up to the present day, and the main conclusions of each study.

Chapter 2 sets out the contextual and chronological framework of the thesis:
the course of development during the Eastern Baltic Bronze and Pre-Roman Iron
Age and the context of the sites analyzed. This chapter presents the chronology
and brief description of each period as well as detailed description of the most
important finds and research history of each site analyzed in the thesis.
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Chapter 3 covers the material and methods used in the thesis. First,
the materials themselves — clays and ceramics - are described, considering
aspects of their condition. The visual and laboratory methods as well as sampling
procedures are described in detail. Survey and preparation of the clay samples
are also treated in this chapter.

Chapter 4 presents the results obtained from the visual and laboratory
methods used to analyze pottery production and materials utilized in making
ceramic vessels. This chapter considers the availability of clays as well as
the tempering materials used and the natural impurities. Mineralogical and
chemical data is presented and analyzed. In this chapter, ware types of pottery
and their main trends are also analyzed and described.

Chapter 5 deals with the spatial analysis of pottery found on living sites
as well as contextual studies of the pottery from burial sites. This chapter also
includes analysis of use-alteration patterns, such as sooting and food crusts.
The results of organic residue analysis are presented. This data is used to
interpret pottery function.

Chapter 6 provides a brief overview of pottery traditions during the Bronze
and Pre-Roman Iron Age in Scandinavia, Central Europe as well as present-day
Belarus. This chapter contributes to understanding possible influences between
regions as well as the overall trends of pottery in Central and Northern Europe.

Chapter 7 sets out the interpretations of pottery production, function and
meaning during the Bronze and Pre-Roman Iron Age. This concluding chapter
integrates previous research and the new information obtained in this study.

The methods used in the Thesis

In the thesis various methods were used - field work, contextual, spatial
and visual analysis as well as laboratory methods - ceramic petrography, X-ray
fluorescence spectroscopy, radiocarbon dating and organic residue analysis.
Methods and their application are described in detail in the 3" chapter of
the Thesis.

Approbation of the Thesis

10 scientific publications have been produced on the subject of the Thesis (see
list of publications). The results of the work have been presented at 19 scientific
conferences, the most important: “The 2" International, Interdisciplinary
Symposium - Clays and Ceramics 2018” with paper “Iron Compounds in
the Pottery: Temper or coincidence? A case study of Krievu kalns hillfort”.
Riga, 30" of January 2018; 2) “Circum-Baltic interaction in the Bronze Age”
with paper “Stylistics and technological aspects of the Eastern Baltic pottery:
A case study of the Asva, Kivutkalns and Narkanai hillforts” Hamburg,
from 22™ to 24" November 2018; 3) “Nordic Bronze Age Symposium 2019”
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with paper “Stone Ship Grave Urns from Gotland, Courland and Saaremaa”
(co-authors: Joakim Wehlin (University of Uppsala), Uwe Sperling (University
of Rostock)). Lund, from 1* to 5* of June 2019; 4) “LU 78. konferences sekcija:
Arheologija Baltija: pétijumi, metodes, tendences” with paper “Individualitates
iezimes Austrumbaltijas Bronzas laikmeta keramika”. Riga, 21°** February 2020;
5) “Ceramic Petrology group Annual Meeting 2020” with paper “Bronze Age
burial pottery in the Lower Reaches of River Daugava: traditions and techno-
stylistics” Co-author: A. Vasks. Virtual conference, Cambridge 9* to 12" of
November 2020; 6) “Nordic Archaeobotany group meeting 2021”7 with paper
“Diversity and distinction of early food crops in the Eastern Baltic: a case
study of Asva and Kivutkalns hillforts”, co-authors: U. Sperling, Aija Cerina,
Sirje Hiie, Janta Meza, Lembi Lougas, Andrejs Vasks, Hans-Jorg Karlsen;
7) “3* international Radiocarbon in the Environment Conference” with paper
“Chronology of striated pottery in the Eastern Baltic: a case study of river
Daugava settlements”. 5* to 7 of July 2021.

The results of the Thesis have been presented to students of the BSP 1* year
of the Faculty of History and Philosophy, University of Latvia in the study
course “Seminars: Aizvésture” (lead by A. Sné, E. Gui¢ika) from 2020 to
2022. The Thesis has been discussed and positively evaluated at the meeting
of the Department of History and Archaeology of the Faculty of History and
Philosophy of the University of Latvia on May 26, 2022.
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SUMMARY OF THE CONTENT OF THE THESIS

1.  BRIEF HISTORY OF RESEARCH ON POTTERY
IN THE EASTERN BALTIC

This chapter deals with the history of researching Bronze and Pre-Roman
Iron Age vessels - its development and key insights. The study of pottery in
the Eastern Baltic dates back to the late 19" century, when archaeologist
Constantin Grewingk published reconstructions of urns found in stone ship
settings. In turn, the first reconstruction depicting ceramics in situ was carried
out by Adalbert Bezzenberger, where he has drawn a ceramic urn found on
Miseikiai barrow grave. However, more detailed ceramic studies related to their
typology and prevalence were not carried out during this time period.

During the interwar period, archaeological ceramics were still not given
enough attention. Pre-wheel ceramics were mostly simply described as primitive.
The first study to describe and systematise ceramics was in the fundamental
monograph Iron Age in Latvia by Harri Moora. In this study, H. Moora describes
burial ceramics found in stone cist and flat cemeteries. He distinguishes between
two main ceramic types, fine and coarse pottery, where the first has its roots in
Asva-type ceramics and the second in the Bronze Age vessels.

During the Soviet occupation, there was a boom in the study of pottery.
The ceramics were linked to archaeological cultures and were used to study
the ethnogenesis of prehistoric communities. The first detailed study to
systemize and describe ceramics was published by Vytautas Daugudis in 1966.
This study mapped the rusticated pottery and determined its chronology. In
1967, a comprehensive study of Bronze and Pre-Roman Iron Age ceramics
was published by Janis Graudonis. In his monograph Bronze and Pre-Roman
Iron Age in Latvia [...], he systemizes archaeological ceramics according to
its surface treatment — striated, smooth, textile and coarse-slipped. He also
presents the prevalence and morphology of ceramics. J. Graudonis believes
the striated ceramics are typical of Baltic tribes. ]J. Graudonis is likely one
of the first researchers to use interdisciplinary analyzes to study pottery. In
the 1960s, he ordered petrographic and granulometric analyzes of ceramics
from various periods. Unfortunately, only a report on the results of the analyzes
has remained (stored at LNVM, Inv. No. unregistered), which, while providing
detailed information on the results of the analyzes, does not reflect the precise
petrographic data that could be provided by ceramic thin sections. In 1967,
another systematic study was published Striated pottery in Lithuania [...],
systematising all striated pottery found in Lithuanian territory in the context
of Lithuanian ethnogenesis. In this monograph, E. Grigalavi¢iené-Danilaité
analyzes the regional and local features of the striated pottery and its chronology,
distinguishing several ceramic groups. The ceramics of the Asva hillfort were
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analyzed in detail by V. Loéugas in 1970. The Lubans ware were analyzed in detail
in 1979 by I. Loze, who found it represented the Early Bronze Age and had more
than 90 ornamental motifs in the surface finish. In 1980 J. Graudonis published
a fundamental study on striated pottery in the Latvian SSR. In it, he has analyzed
the distribution, chronology and morphology of striated pottery in the context
of Balt ethnogenesis. Notably, 10-14" century ceramics in Kernavé have been
analyzed using geochemical methods by J. Milkevic¢iuté. In 1991, a fundamental
study of the Late Bronze and Early Iron Age ceramics was published in Latvia.
In this study A. Vasks analyzes the clay paste, stylistic aspects and morphology
of the vessels and the chronology of it.

In the early 2000s, the systemisation and distribution analysis of pottery
continued. During this time, V. Lang’s study comes out, in which he analyzes
Bronze and Pre-Roman Iron Age pottery in Estonia. The first experimental and
folkloristic studies are also emerging in this time period to address a variety of
challenges. For example, Baiba Dumpe has analyzed ancient spells and rhymes
to find out what materials and techniques were used in pottery and how it was
perceived. In turn, experimental cooking in replicas of cooking vessels, has been
used to find out the traces of use-wear.

Since the 2010s a new interdisciplinary and methodological approach
has been developing in the Baltic States. One of the new methods applied
in the Eastern Baltic is the study of the spatial distribution of pottery on
archaeological sites and its relation to structures and artefacts.

2. THE COURSE OF DEVELOPMENT DURING THE EAST BALTIC
BRONZE AND PRE-ROMAN IRON AGE AND THE CONTEXT
OF THE SITES ANALYZED

This chapter is made in order to understand the changes in the material
analyzed and to clarifying the spheres of influence caused by trade and exchange.

The thesis uses the generally accepted chronology of the Bronze Age and
Pre-Roman Iron Age: Early Bronze Age — 1800-1100 cal BC, Late Bronze Age -
1100-500 cal BC and the Pre-Roman Iron Age - 500 cal BC-1/50 cal AD.
However, in order to clarify the changes and their specificity in the period under
analysis, an in-depth chronological grouping of the monuments is necessary.
This grouping is based on both - typological and radiocarbon data.

Neolithic/Early Bronze Age monuments. This group includes the Late
Neolithic sites where further occupation was recorded in the Early Bronze Age.
Thus, four settlements are included in this group — Abora I, Lagaza, Lejasbiténi
and Kalnapilas. Radiocarbon analyzes indicate that Abora I was inhabited 3400-
1800 cal BC, while Lagaza was inhabited 2400-1300 cal BC. In the case of Abora,
the only material cultural remains indicating Bronze Age occupation are Lubans
ware pottery dating to the Early Bronze Age. The latest radiocarbon dating of
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Lubans ware indicates a period from 2600-1500 cal BC. Thus, the Lubans ware
does not unequivocally indicate that the settlement of Abora I could be dated
to the Early Bronze Age. The only ceramics found at Lejasbiténi and Kalnapilas
are post-corded pottery, which allows these monuments to be dated to 2400-
1300 cal BC, and thus these two settlements also fall into this group.

Early Bronze Age monuments. This group is represented by four
monuments — three settlements (Kvietiniai, Tojati and Vampeniesi) and one
cemetery (Pukuli). Radiocarbon dating from the Kvietiniai settlement indicates
a period of occupation from 1400-1000 cal BC, a similar chronology would
apply to the Tojati settlement, as both contain pottery of the same nature.
The radiocarbon dating of the Vampeniesi striated pottery is 1400-1200 cal BC.
Pukuli, on the other hand, is dated to 1600-1000 cal BC.

Early Bronze/Late Bronze Age monuments. Four monuments are included
in this group - the Klosterkalns and Padure hillforts, the Bilavas stone ship
setting and the Reznes barrow cemetery. The Klosterkalns and Padure (early
phase) hillforts date back to 1300-900 cal BC. The chronology of the Reznes
barrow graves dates back to 1400-600 cal BC. The dating of the Bilavas is similar
to that of the Reznes, i.e., 1400-800 cal BC.

Late Bronze Age monuments. This is the largest of all the chronological
groups, with different chronological frames, and therefore divided into three
subgroups: 1) 1100-800 cal BC, which includes the Darznieki barrow graves;
2) 1000-550 cal BC - Bullumuiza barrows, Koivukiila and Ridala hillforts and
Soe settlement; 3) cal 800-500 cal BC - Baski, Egliékiai, Paveisinikai barrows,
Kivutkalns cemetery, Antilgé, Asote, Garniai I, Mineikiskés, Mukukalns,
Narkiinai, Sokiskiai and Vinakalns hillforts, Laukskola and Zalioji settlements.

Late Bronze Age/Pre-Roman Iron Age monuments. This group includes nine
monuments - Krievu kalns (1050-400 cal BC), Dievukalns (1000-1 cal BC),
Asva and Brikuli (900-400 cal BC), and the Kivutkalns (cal 650 BC - 2™ century
AD) hillfots, Kerkuzi I (800-400 BC), Kaali and Priednieki (800-200 cal BC)
living sites.

Monuments of the Pre-Roman Iron Age. This group includes monuments
whose chronology covers the period from 500 cal BC to 1/50 cal AD-1/50 BC:
Paplaka hillfort, Vilmani III settlement, Garsene Berzkalns and Striki barrow
graves.

For some monuments a more precise chronology could not be determined.
These monuments are the Lipsi barrow grave, the Musinas stone ship setting
and the Klangukalns hillfort.

Characteristics of the Bronze Age and the Pre-Roman Iron Age. For
the Early Bronze Age, due to the scarcity of materials and the fragmentary
nature of the monuments, the information is rather incomplete. One of the most
difficult things is to distinguish between the Late Neolithic and the Early Bronze
Age monuments, because the objects used were very similar or even the same by
their typology. Moreover, the study by Mari Torv and John Meadows indicates
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that some burial sites, where Neolithic traditions can be observed, Early Bronze
Age individuals were buried. This suggests that some of the burials supposedly
relating to the Neolithic may have been created in the Early Bronze Age. The only
settlements that provide clear information about daily life in the first half of
the Early Bronze Age (1800-1400 cal BC) are those discovered in the Lubans
Lowland, such as the Lagaza settlement. The situation is different in the second
half of the Early Bronze Age (1400-1100 cal BC), which is represented by
a larger number of monuments, giving a more precise insight into the daily life
and rituals of the Early Bronze Age.

In the Early Bronze Age, the Subboreal climate was replaced by a Subatlantic
one, with rising water levels, resulting in the uninhabitable Neolithic settlements.
Climate change also affected the fauna, with declining populations of wild
animals, fish and birds, leading to a shift in subsistence strategies — the slow
introduction of animal husbandry and farming. These data are confirmed
not only by the archaeological material, but also by stable isotope data from
the burials of Reznes, Kivisaare and Riigikiila I, which show an increase
in the diet of terrestrial resources, either due to an increase in hunting or
the emergence of animal husbandry. However, Early Bronze Age communities
still lived near water bodies and fishing and hunting still played an active role
in their subsistence strategies.

The beginning of the Bronze Age is marked by the appearance of imported
bronze objects in the Eastern Baltic area. The discovery of crucibles at Kreutonas
1C and Lagaza has led to the assumption that bronze working dates back to
the Early Bronze Age. However, as V. Podénas and Agné Civilyté points out,
the radiocarbon dating of the LagaZza crucibles is taken from a different context,
while the Kreutona 1C crucible is not mentioned in the original report, the object
has not been found and according to typology it could not have been one. Thus,
local bronze working in this period cannot yet be spoken of.

Three types of cemeteries existed in the Early Bronze Age: flat cemeteries
(Kivisaare and Riigikiila I), barrow graves (Pukuli and Slaziai) and, towards
the end of the Early Bronze Age, stone cist cemeteries (Muuksi and Rebala).
The variety of cemeteries indicates the different conceptions of the afterlife that
prevailed in the ancient communities, and thus three archaeological cultural
groups can be distinguished in the Early Bronze Age.

In the Late Bronze Age, the population in the Eastern Baltic increased
significantly, as can be seen in the development of several micro-regions along
riverbanks, in coastal regions, less frequently near lakes, such as the lower
Daugava, Saaremaa, the Utena area, etc. The seaside areas and riverbanks
were chosen as a living site to ensure exchange connections, where the most
important thing was to obtain the raw materials of bronze - tin and copper -
and other valuable materials. Active trade between the regions can be observed
in the distribution of the so-called KAM-type axes and their moulds and hoards
(Staldzene, Tehumardi). Such axes have been found in the hillforts of Baltkaji,
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Brikuli, Kivutkalns, Narktinai and Vosgéliai - strong bronze casting centres, as
well as in several places as finds of their own. Exchange took place between
the Volga and Scandinavian regions as well as Central Europe.

In the Late Bronze Age, a new type of settlement emerged: early hillforts,
where not only active exchange took place, but also crafts, such as pottery,
textiles, the manufacture of various objects and bronze casting, as evidenced by
the abundant finds of bone needles, awls, stone axes and chisels, etc. Of course,
crafts were also carried out in the settlements, but bronze working did not take
place there, an exception being the Krigani lake settlement, where a neck-ring
was found.

Fishing and hunting also played a role in the Late Bronze Age, but animal
husbandry and farming became the dominant subsistence strategies. At some
sites, 90% or more of all animal bones were found to be of domesticated ones.
Farming is evidenced by the presence of various objects in the archaeological
material, such as horn axes, grinding stones and even cultivated food crops such
as barley, wheat, peas and beans.

In the Late Bronze Age and the Pre-Roman Iron Age, the tradition of
stone cist and barrows and flat cemeteries continued, while in the Pre-Roman
Iron Age the tradition of tarand cemeteries began to appear in the territory of
Estonia, marking the emergence of new religious concepts.

In the thesis 44 archaeological ceramic collections from different monuments
were analyzed (Table 1).
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3. MATERIAL AND METHODS

A review of ceramic assemblages and clay samples is necessary to understand
the issues related to the quality of collections and the availability of clay as well
as the limitations of analyzes in specific cases.

The quality of ceramic collections depends on a variety of conditions —
destroyed cultural layer, the quality of excavations and, of course, the impact
of the war, when many of the museum collections were sent out. Most of
these factors can be applicable to the ceramic assemblages, but it should be
noted that despite this, the overall quality of the assemblages is good. Most
of the assemblages contain large ceramic sherds from which it is possible to
reconstruct vessels. The excavated urns are in particularly good condition, with
most of them practically intact or reconstructable, for example in the Musinas
stone ship setting, Egliskiai barrow and Paveisininkai flat cemetery. The analysis
of the pottery was carried out according to the following criteria: 1) detailed
analysis of the vessel rims from which the vessels can be reconstructed; 2) known
context; 3) detectable surface finish, shape and wall thickness; 4) detectable
technologies, such as different coiling techniques.

Clay is one of the most common resources in the Eastern Baltic. As potters
are likely to have exploited small clay beds, including moraine clay, the focus
of the thesis is on these resources. There are several problems with the study
of them: 1) clay is an exhaustible resource — potters could have used it up
completely without leaving any trace of it; 2) mixing of clays — more than one
clay resource is used in pottery, making it impossible to chemically determine
the origin of the clay; 3) changes in the environment, such as the construction
of the hydroelectric power plants on the Daugava River, have affected
the environment, flooding large areas, including potential clay extraction sites.

Field work and preparation of clay samples. Clay identification and analysis
are necessary to determine the availability of clay to prehistoric communities
and the possible origin of vessels. Clay beds were identified in the vicinity of
the settlements and the clay samples obtained were fired and petrographically
and chemically analyzed. Clays are one of the most common raw materials in
the Eastern Baltic region, with large deposits of Quaternary and Devonian clays
that have been studied in detail. However, there is a lack of research, mapping
and analysis of small clay deposits using geological and chemical methods.

The surroundings of the archaeological monuments - settlements (excluding
their protection zone) were surveyed, within a radius of about ten km, including
ploughed fields and river banks. This distance was chosen on the basis of
ethnoarchaeological studies by Dean Arnold, who observed that potters mostly
extracted clay within a ten km radius of the site, only extending up to 50 km in
extreme cases. Other areas of study were the shores of lakes and rivers and even
the sea (for example, Lubans, Daugava, Labrags).
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The clays found were photographed in situ, the depth of the clay deposit
was recorded, the colour of the sample before and after firing was determined
using a Munsell soil colour chart, and the coordinates of the site were taken.
Approximately 0.5 1 of the clay sample were collected for further analysis.

The archaeological pottery and clay were fired at similar temperatures to
allow comparison of similar chemical and mineralogical processes. The clay
briquettes prepared were processed following the standard for clay processing
developed by Ann S. Cordell et al. with some additions by the author:

1) The dried clay sample was pulverised, and natural inclusions larger than

two mm were manually taken out;

2) 'The powder was mixed with distilled water until it became plastic
enough to form a clay briquette. The wet briquette was weighed, and
the Munsell colour fixed. The briquettes were left to dry for 24 hours
and then heated in an oven to 100 °C for one hour;

3) After cooling, the briquettes were fired in the oven by increasing
the temperature by 150 °C every hour until reaching 700 °C.

4) After cooling, the samples were weighed, and the Munsell colour
determined.

Contextual, spatial and visual analysis has been used to understand
the function and meaning of ceramic vessels in prehistoric communities, one of
the main methods being the analysis of these vessels in their context and space,
both in cemeteries and in the living areas. Burial ceramics have been analyzed
according to the following principles: a) the nature of the burial ground and
burial; b) the position of the vessel in the burial; ¢) the relationship of vessels to
grave goods. The ceramics of the settlements were analyzed in context and space
according to the following criteria: a) the distribution of pottery sherds and
vessels in the monument; b) the relationship of the vessels to objects — hearths,
buildings, etc.; ) the relationship of the vessels to other finds.

As techno-stylistic analysis is understood as the grouping, classification and
statistical analysis of the various features of ceramic vessels — surface treatment,
wall thickness, profile shape, etc. It is a common practice among researchers
in the Eastern Baltic states to analyze pottery either by surface treatment or by
ware. Regarding the Early Bronze Age, researchers used only the ware system —
the Lubans ware, the Kvietiniai-Tojati ware, etc. Regarding the Late Bronze
Age, however, the situation is different: in Estonia, the ware system is accepted,
while in Latvia and Lithuania, due to the homogeneity of ceramics, the system
of surface treatment is used. For the Early Bronze Age, the author of the Thesis
will use the ware system, while for the Late Bronze Age and the Pre-Roman Iron
Age ceramics, the analysis of surface treatment will be used.

For the most accurate statistical analysis, the author used the standard
developed by Birgitta Hulthén with some additions by the author: 1) compatible
sherds are counted as one; 2) the thickest wall of the vessel or sherd is measured;
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3) height is measured only for restored/whole vessels; 4) food crust and soot on
the pottery are recorded.

Reflectance transformation imaging is a photogrammetric technique that
captures surface texture and colour by photographing a fixed artefact and
exposing it to light from different angles. The result is a 2D image with 3D
image properties. The texture of the image (object) can therefore be analyzed.
The procedure has been carried out according to the guidelines developed by
Cultural Heritage Imaging. In the Thesis, RTT was used to analyze the types
of surface finishes, their properties. RTT was also used to analyze different
impressions, such as food crops in the pottery paste to facilitate their
identification.

Ceramic petrography by thin-sectioning method is a geological technique
which allows detailed study of the composition of the ceramic clay paste, non-
plastic inclusions, microstructure of the clay mass, porosity, glazes, colours, etc.
In order to analyze these parameters, thin-sections of pottery and clay briquettes
were made and subsequently analyzed quantitatively and qualitatively by using
a petrographic microscope.

The protocol for the preparation of the thin-sections was done according to
P. S. Quinn with some additions by the author. The sherds were cut potentially
vertically to the top of the vessel by using a diamond saw (500 rpg/min).
A small portion of the samples was cut off. The selected surface that was cut,
polished and impregnated with an epoxy adhesive pre-heated on a surface oven
at 50 °C for 15 minutes. The impregnated surface, once cured, was polished
with silicon carbide powder (150-800 grit) and glued to a microscope slide.
The excess was then cut off, leaving a 1-2 mm thick sample which was then
polished with silicon carbide powder (800 grit) until it reached a thinness of 30
microns. The preparation and analysis of the thin-sections was carried out by
the author at the Rock Research Laboratory, Faculty of Geography and Earth
Sciences, University of Latvia.

Wavelength dispersive X-ray fluorescence spectroscopy (WD-XRF) was
used to study and group the ceramic sherds and clay briquettes according to
their chemical composition. This is an analytical technique which, by irradiating
the sample with X-ray waves, gives the chemical composition of the object. A non-
destructive approach was chosen to process the samples, so that it would also be
possible to analyze unique samples of ceramic vessels, for example from burials.
A Brucker S8 Tiger spectrometer with a sample holder irradiance of 8 mm was
used. A full analysis of the oxides in a helium atmosphere was carried out. For
each sample, three measurements were made and the average concentrations
of the chemical elements in the sample were calculated. The WD-XRF analysis
were carried out by the author under the supervision of Anna Trubaca-Boginska
and Artis Kons at the Faculty of Chemistry of the University of Latvia.

Radiocarbon analysis by using an accelerator mass spectrometer were
used to establish the chronology of the different ceramic styles. It is possible
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to date the radioactive carbon isotope (14C) because it was absorbed by
living organisms and slowly degraded after their death, making it possible to
determine when a particular organism died. The dates in this thesis are mostly
from charred food crust left on the surface (inner or outer) of the pottery vessel,
less frequently charcoal samples (Vampeniesi living site, Klosterkalns hillfort).
The selected samples were sent for dating to the Radiocarbon Laboratory in
Poznan. For radiocarbon dating calibration OxCal ver. 4.2 (2014) software was
used. The calibration was performed by using the latest radiocarbon calibration
curve, i.e. IntCal20.

Organic residue or lipid analysis were used to determine the direct and
indirect function of the ceramic vessels. The term organic residues refer to all
carbon-based residues of plants and animals and can include lipids, alkaloids,
carbohydrates, proteins, as well as DNA and other biopolymers. For ceramics,
there are two types of residues: (1) macroscopic or visible residue (food crust,
soot, etc.) and (2) absorbed or invisible residues, which is absorbed into the walls
of the vessel as it is heated. The 25 selected samples (macroscopic and absorbed)
were analyzed by Ester Oras using a gas chromatograph-mass spectrometer
(GC-MS) at the Archemy Laboratory, University of Tartu.

4. POTTERY PRODUCTION AND MATERIALS USED

This chapter describes the results obtained from the fieldwork - surveys,
visual, chemical and ceramic petrography data. The results indicate that good
quality clay or moraine clay was available to the prehistoric potters. The potters
mainly chose moraine clay, as shown by the sandy and naturally admixed
character of the clay, which is observed in the thin-sections, which, according
to WD-XRE have high concentrations of ALO; and Fe,O;, and low CaO
concentrations. The clays found in the vicinity of the settlements have high
CaO concentrations, suggesting that they were not used by prehistoric potters.
Only one of the clay samples obtained potentially corresponds in chemical and
mineralogical composition with archaeological pottery — the clay from the Klugas
deposit (KLG1) with the pottery from the Krievu kalns hillfort. It should be
noted that sample KIV15 from the Kivutkalns hillfort does not correlate with
any of the other samples from this monument, but in a way groups with local
clays from the lower Daugava and some from Kurzeme, Saaremaa and Utena,
indicating either a local origin or import from neighbouring areas.

The dominant tempering material is granitic rocks, which are present in
the ceramic assemblages of all the monuments studied. Sand was only used for
fine ceramics, while grog is rare. It is found only in a few samples from the lower
Daugava and Kurzeme regions. One sample from the Laukskola settlement can
be considered unique, as it revealed a quartzite in its clay paste. There are no
known analogues for such a tempering material. Natural inclusions such as
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concretions of iron compounds and carbonates as well as crop seeds were also
found in the pottery.

Petrographic analysis of the samples revealed eight groups of the clay fabrics
with several subgroups. One of the clay formations, characterised by the addition
of concretions of iron compounds, is unique to Kurzeme and also includes
the sample from the Musinas stone ship setting. It can therefore be assumed that
the ceramics from the Musinas stone ship setting were made from a local clay
and were not imported from other regions. The found clay fabrics are typical
for all monuments, i.e., there are no specific groups of fabrics that are specific
for a particular region or monument, which indicates a transfer of technological
knowledge between the Eastern Baltic communities. The most commonly used
fabrics are coarse, rich in silt and sand. In all cases, with a few exceptions, it is
likely that moraine clay was used, as evidenced by the natural impurities and
the sandy nature. No chronological trends can be observed between Early and
Late Bronze Age pottery recipes. However, there are some differences between
the Late Bronze Age and Pre-Roman Iron Age, the latter using coarser grains.

All the vessels were made without a potter’s wheel and shaped by hand,
as evidenced by fingerprints on some of the pottery. Coiling method was used
in order to make the pottery. The analyzed assemblages show U and N coiling
techniques, with the former predominating in the Early Bronze Age and
the latter in the Late Bronze Age and the Pre-Roman Iron Age.

According to the morphology of the vessels, regional and chronological
trends can be observed. In the Early Bronze Age, profiled vessels predominate,
while in the Late Bronze Age, barrel-shaped vessels are found in the lower
Daugava, around Lake Lubans and in Saaremaa, and profiled vessels in Kurzeme
and the Utena region. In the Pre-Roman Iron Age, biconical striated vessels
appeared in the region of the upper Daugava, while the tradition of profiled
vessels continued in Kurzeme and the Utena region.

5.  SPATIAL DISTRIBUTION AND EVIDENCE OF POTTERY
FUNCTION

This chapter is dedicated to the analysis of pottery in living and burial space
as well as to its function by use traits and organic residue analysis. Looking at
the potential functions of the ceramics in terms of their use-wear and their
location in the living space, it can be observed that in most cases the vessels
are located in active zones related to food preparation and storage - hearths,
buildings, and in some cases in places of concentration of food remains. Broken
pottery is also found in some places in so-called waste and household pits.
This is a common situation, for example, in the hillforts of Brikuli, Kivutkalns,
Vinakalna hillfort and the LagaZa settlement. It should be noted that in some
cases ceramic vessels have been found in ideological contexts — in offerings,
together with bones of animals used in the diet. The association with food and
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the presence of vessels in these offerings point to the special status of pottery as
a provider of meals and feasts. Such offerings have been found in the hillforts of
Asote, Brikuli and Krievu kalns. The spatial analysis revealed another function
of the pottery - reuse of broken vessels. A hearth with a base covered with
pottery sherds pressed into the clay was discovered on the Kivutkalns hillfort,
which could indicate that this hearth was used, firstly, for firing pottery and,
secondly, that the shards were used to ensure this process.

The multifunctionality of the vessels is indicated by their size, where five
groups can be distinguished: 1) Minijature (4-6 cm diam.); 2) Small (7-15 cm);
3) Medium (15-20 cm); 4) Large (20-25 cm); 5) Very large (25+ cm).
The function of the miniature vessels is unclear — they could be used for herbal
tinctures, rituals or simply as a teaching object for children. Small vessels could
have been used as cups, medium vessels for food preparation and very large
vessels for storage and/or food preparation.

Soot and food crust residues on the surface of the vessels often indicate
the direct function of the pottery, i.e., the vessel was used for cooking or was in
contact with fire. If all these parameters are compared — context, size and signs of
use - it is possible to interpret the function of the vessel. However, the example
of the Brikuli hillfort indicates that the correlation between the above mentioned
parameters was positive only for vessels larger than 20 cm in diameter. Soot on
small and some miniature vessels indicates that the mixture in these vessels had
been heated once or repeatedly.

The different burial traditions (barrows, flat cemeteries, stone ship settings
etc.) and the different roles of pottery (as a grave goods, ritual remains or
urns) indicate different ideological tendencies in the Eastern Baltic prehistoric
communities. However, due to the lack of precise documentation (Paveisininkai,
Striki, Baski, etc.), further interpretations of the common and different tendencies
among them are not possible. However, it is possible to analyze the urns
themselves. The data indicate that the urns found in barrows in the western
part of the Eastern Baltic were mostly made with smooth surfaces. In the flat
cemeteries (Paveisininkai), on the other hand, the predominant surface finish
of the urns is striated. These differences indicate different socio-ideological
tendencies not only in the type of burial site itself, but also in the context of
the urns. It should be noted here that Paveisininkai is localised in the south of
the Lithuanian territory and probably has different regional spheres of influences
than in the rest of the Eastern Baltic.

Urns are also characteristic in the stone ship settings. There are consistent
similarities in burial construction between those in East Baltic and Gotland.
There are some techno-stylistic similarities between the urns in the stone ship
settings of Courland and Saaremaa and those in the hillforts of Asva and Ridala.
For example, the line incisions on the shoulder, the handles, the biconical shape
of the vessels, etc. This indicates the transfer of knowledge between the Eastern
Baltic communities.
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Unlike urns, the addition of ceramic vessels as funerary accessories to
accompany the deceased to the grave is not a common practice in the Bronze
Age and the Pre-Roman Iron Age Eastern Baltic. However, there is evidence that
vessels were used in funerary ceremonies, for example in the barrow cemetery
of Baski, where sherds, bones and broken stone were found in the northern part
of the mound.

Organic residue analysis was carried out on 29 samples — seven food crusts
and 22 samples of ceramic inner wall powder. A total of 25 ceramic samples
from the Brikuli, Kivutkalns and Paplaka hillforts and Laukskola settlement
and the cemeteries of Bilavas, Kivutkalns and Reznes were analyzed by gas
chromatograph-mass spectrometer (GC-MS).

Sufficient lipid preservation was found in 19 ceramic samples. However,
some sample extracts showed very high lipid components due to resin or, most
probably, contamination, so that only 14 samples could be further identified.
The results show that lipids originating from fish or aquatic animals (aquatic
biomarkers) can be detected in ceramic vessels and in their deposits. This is
evidenced by the combination of either full or partial w-(alkylphenyl) alkanoic
acids (APAA) with carbon atoms from C16 to C20 formed during the heating
of polyunsaturated fatty acids from aquatic organisms, together with one
of the isoprenoid fatty acids (phytanic acid, pristane fatty acids and 4, 8,
12-trimethyltridecanoic acid (TMTD). Another diagnostic biomarker found was
resin/terpene compounds, such as recoveries of abietic acid and phenanthrene,
indicating the presence of conifers, and in one case even betulin and lupenol
compounds related to birch tar.

The Kivutkalns samples, irrespective of the type of surface treatment,
show predominantly aquatic biomarkers, with parallel samples also showing
coniferous resins and, in one case, birch tar. Coniferous resin was also found
in Laukskola and Reznes. In most of the samples from Brikuli, organic residues
could not be detected. Only one sample showed plant (?) remains and partly
aquatic biomarkers. In the samples from Bilavas only an aquatic biomarker was
detected.

Surprising is the high number of conifer resins in the analyzed samples.
Knowing that aquatic, hence food, biomarkers are preserved in a large part of
the samples, these vessels must not have been used for tar/resin extraction. One
explanation could be that the resin and tar were used to make the vessels more
water-resistant, or that the biomarker was produced during the firing process or
during the cooking from the burnt material (wood). However, it should be noted
that there are indications of tar extraction from pottery vessels in the Bronze
Age and the Pre-roman Iron Age in the Eastern Baltic, i.e., a layer of tar was
found on a sherd from the Laukskola settlement, indicating this practice.
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6. POTTERY IN THE NEARBY REGIONS

This chapter is dedicated to short description of tendencies of pottery in
nearby regions of the Eastern Baltic. The most similar to the Eastern Baltic Bronze
Age and the Pre-Roman Iron Age pottery would be that found in the north-
west of Belarus. As in the Eastern Baltic, the archaeological culture of striated
pottery is widespread in this region and period. This aspect provides a basis for
future research to determine how technologically similar and different striated
pottery is compared to the Eastern Baltic material? In terms of the distribution
of pottery, the settlement of Darsgirde in Sweden is of interest, where 64%
of the sherds in the collection has been found to be with a striated surface.
Elsewhere in Sweden, coarse-slipped pottery dominates, accounting for only
0.5% of the total at this site. This raises the question: where did the inhabitants
of the Darsgirde settlement get their influence from in their pottery traditions?

The Kiukainen and Paimio ware pottery found in Finland also has
similarities with the Eastern Baltic material, especially as it is basically striated
pottery decorated with pit ornamentation. It is difficult to interpret the mutual
influences in this situation because of the lack of more precise chronological -
radiocarbon - data for these wares. It is assumed that the Kiukainen ware appears
in the Early Bronze Age and is replaced by the Paimio ware in the Late Bronze
Age, which in turn is replaced by the Morby ware in the Earliest Iron Age. All
are characterised by a striated or textile surface, ornamented, most often with
a pit ornamentation. However, according to radiocarbon data, striated pottery
appears as a distinct style in the Eastern Baltic in the 14*-13" centuries cal BC,
in the second half of the Early Bronze Age. However, it is not known whether
there were mutual regional influences or whether each style developed in its own
area without knowledge transfer. It should be noted that Morby-ware pottery is
characterised by the so-called cat’s-foot ornament, which is also found in small
numbers in the Daugmale and Kerkazi I settlements.

Coarse-slipped pottery is characteristic of the Swedish and Central European
regions. It should be noted that such pottery is also found in small quantities in
the Eastern Baltic, especially in the Kurzeme region. There are, therefore, two
possibilities: either Eastern Baltic potters were influenced by Central European
pottery or by pottery from Swedish areas. The rusticated/ coarse-slipped pottery
found in Swedish territory can be divided into two types: sandy-surfaced
(with a lot of sand mixed in with the clay slip) and veined-surfaced (clay
predominates, less sand). Both styles are also found in the East Baltic material.
Moreover, there is also a striated coarse slipped, a ceramic style that mixes local
(striated) and regional (coarse slipped) tendencies. Such pottery is also found
in small numbers in material from the Swedish area, indicating a transfer of
knowledge between the two regions. Unfortunately, with regard to the pottery
of the Central European-Lusatian culture, the author has no more precise
information on the styles that existed in this region. The only information that

74



has is that rusticated pottery was the predominant form, and that fine pottery
with biconical forms also existed. It is therefore not possible, within the scope
of this study, to judge a potential transfer of knowledge between these regions.

7. DISCUSSION

Pottery production, function and meaning are strongly interconnected, i.e.,
vessels were built with the intention of a particular function, whether as cooking
pots or burial urns. Pottery also indicates aesthetic values and technological
capability. Thus, all aspects of pottery should be considered when dealing with
its role in the prehistoric societies.

Change of pottery styles. Changes in archaeological pottery are linked to
changes in communities. When the values of these communities’ change, so
do their perceptions of material culture. Not only new types of jewellery are
created, but also tools and ceramics.

In the Early Bronze Age there was pottery that had already developed in
the Late Neolithic (2900-1800 cal BC) - the Lubans ware and post-corded
pottery. Both were made from sandy clay with a granitic rock temper. In contrast
to the post-corded pottery, the Lubans ware is richly decorated with various
motifs made of pits, combs and other types of impressions. The post-corded
pottery, on the other hand, is ornamented with cord impressions.

Post-corded pottery evolved from the vessels of the Corded Ware culture
and, at its peak in the Early Bronze Age, around the 14" century BC, local sub-
types developed, such as the Kvietiniai-Tojati ware. As for the Lubans type, it is
not clear from which style this type of pottery developed. Given the nature of
the ornaments — made of stamps, combs and pits - it is possible that the Lubans
type evolved from the Comb Ware culture. It should be noted that Lubans and
post-corded pottery did not continue to develop into new ceramic styles, but
simply ceased to exist. However, in the Late Bronze Age, a few sherds with an
impression of a cord ornament can still be found, which may indicate a certain
continuity of this tradition.

From Narva pottery around 1400 cal BC striated pottery arouse and during
the Late Bronze Age became the dominant surface treatment throughout
the Eastern Baltic. It remained unchanged in form and striation in the Late
Bronze Age, but changes began in the Pre-Roman Iron Age, when the so-called
late striated pottery appeared in East and South-East Latvia. The nature of
the tempering also changed, with much coarser granitic rock, but not densely
added in the paste, unlike in the Late Bronze Age. The form also changed, with
biconical vessels characteristic of the late striated, whereas the Late Bronze Age
is barrel-shaped and profiled. It should be noted here, however, that in the Pre-
Roman Iron Age, classical striated pottery, characterised by profiled forms, still
existed in the west and south of the eastern Baltic.
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Due to the small number of samples from other styles, it is difficult to
interpret the development of the other pottery types.

Influences and transmission of knowledge. The ceramics of the settlements
and cemeteries show not only different technological expressions of pottery, but
also influences from other regions, indicating changes and knowledge transfers
that incorporate ideological values. According to the theory of innovation,
pottery technology falls into three groups: 1) innovation from other regions,
which includes imported vessels and those made by non-local potters; 2) local
production - vessels made locally but using non-local elements; 3) tradition —
local and non-local elements create a new style of pottery.

In the Early Bronze Age, the Lubans ware, which developed and, with a few
exceptions, can only be found in the area around Lake Lubans, is considered to
be local. However, as already mentioned, it is difficult to interpret from which
style this type of pottery was influenced. It emerged in the Late Neolithic and
continued into the Early Bronze Age. The ornamentation and style of the Lubans
pottery remained unchanged during the transition from the Late Neolithic to
the Early Bronze Age, indicating similar aesthetic values in these communities.

The interaction of local and non-local elements is best observed in Late
Bronze Age and Pre-Roman Iron Age assemblages when local striated pottery
merged with coarse-slipped and textile pottery to form new styles — striated
coarse-slipped and striated textile. Rusticated pottery originated in the Central
Europe, where it was common in the archaeological areas of the Unétice, Trzciniec
and Lusatian cultures. Rusticated and coarse-slipped pottery is also common in
Scandinavia, especially at Otterbote, Broby and Hallunda. In the Eastern Baltics,
this type of pottery originally appeared in the western region, where it has been
found in the cemetery of Bilavas stone ship setting, and in the hillforts of Padure
and Krievu Kalns. The regions of influence for this type of pottery could be
different, but the Staldzene hoard indicates active exchange contacts between
Courland and Scandinavia. This could indicate that Scandinavia was the region
of influence for early rusticated pottery in the Eastern Baltic.

Exchange connections between the Scandinavia and the Eastern Baltic are
also evident in the existence of stone ship settings in the Kurzeme and Saaremaa
regions. These stone ship settings are widespread in the Gotland. The pottery
of the stone ship settings in the Kurzeme and Saaremaa has local and regional
characteristics. For example, at Musinas, a pottery vessel with a striated surface
(alocal element), a biconical shape, a handle and an ornament of stripes cut into
the neck (non-local elements compared to pottery from Latvia and Lithuania)
was found. Similar pottery was found in Stenkyrk, Gotland, where similar
vessel was found, but with a smooth surface. Unfortunately, no settlement
attributable to the Late Bronze Age and the Pre-Roman Iron Age has been
found in the Gotland, making it impossible to interpret the general trends on
pottery from this region and their similarities and differences with the East
Baltic material. However, when the pottery of the stone ship settings is put into
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the context of the pottery of the Eastern Baltic settlements, the similarities with
the pottery of the Asva and Ridala hillforts are striking, especially with regard
to the fine pottery of the Asva type. The fine pottery of the Asva type is also
characterised by biconical shapes, incised ornamentation, and handles. This
indicates local mutual influences in the Eastern Baltic.

Textile pottery, which tradition had disappeared in the Early Bronze Age,
reappears in the Late Bronze Age. This pottery is most common in the Saaremaa,
less common in the lower reaches of the river Daugava and in the Lake Lubans
area. In the Saaremaa, textile pottery often appears on the surface of the vessel
in combination with other types of surface treatments, such as striated and early
rusticated. In the lower Daugava (Kivutkalns and Vinakalns), textile and textile-
striated pottery is found. An important find of textile sherds is at the Padure
hillfort, which is the only monument in the western East Baltic where this type
of pottery has been found. This indicates mutual or inter-regional influences
and communication between the Padure hillfort community and communities
from other regions. These influences probably originate either from Saaremaa or
from the Finland area, where the later is the dominant type of pottery.

Techno-function and symbolic meaning of pottery. The function of ceramic
tableware can clearly be linked to food, its preparation, storage, serving and
feasting. Pottery was used to store liquids, grains, and as drinking vessels.
Because of their multifunctionality and their connection with food, they serve
not only practical purposes but have also acquired a spiritual significance in
the prehistoric communities. James Skibo divides the function of ceramics
into three groups: 1) the techno-function or intended function; 2) the actual
function; and 3) the social and ideological function.

Techno-function. Prudence M. Rice points out that ceramic vessels may
have had several functions at the same time during their “life”. For example,
for the preparation of food, which was then eaten. When a ceramic vessel is no
longer able to fulfil its function, it, or parts of it are often reused. Pottery can
therefore be divided into two groups according to its function: primary and
secondary.

Since potters made ceramic vessels on the basis of their intended function,
technical characteristics such as the clay paste, form, size, shape and wall
thickness, as well as the surface treatment, were carefully selected according to
their potential use. Eight groups of ceramic pastes with several subgroups were
identified in this study. For the majority of vessels, granitic rock was used, with
only rare use of sand, grog or quartzite. Granitic rock and sand were added
densely to the pottery, whereas grog was rarely added. P. Rice notes that pottery
intended for cooking is dense, coarse, porous, and fired with low thermal
expansion material such as grog or shell. The shell temper is not characteristic of
the Bronze Age and the Pre-Roman Iron Age. On the other hand, the addition
of grog to a pottery paste could indicate that the vessel was used to cook food.
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However, it should be noted that in all cases a granitic rock temper was added
alongside the grog, suggesting a more symbolic than functional meaning.

Daniel Santacreu points out that the most common practice among
prehistoric communities is to use coarse-ware vessels for cooking and fine-ware
vessels for storage or serving. Coarse ware with a dense mineral content (natural
or intentional) makes the ware more resistant to thermal shock. However, it is
difficult to interpret the function of ceramics on the basis of trends of temper
and natural inclusions alone, as even small and large vessels in the East Baltic
material show similar trends — coarse, dense fabric. In general, thin-walled vessels
have better thermal efficiency - they heat up faster than thick-walled ones. At
the same time, thick-walled cookware makes it more resistant to thermal shock.
Kayla Bowen and Karen Harry point out that in terms of resource use, such as
burning material (fuel) for cooking, there is not much difference between thin-
walled and thick-walled ware, which means that technically both thin-walled
and thick-walled ware can be used for cooking. This is evidenced by the fact that
both large (thinner-walled) and very large (thicker-walled) ceramic vessels in
the East Baltic material have been found to have food crust. It should be noted
that wall thickness is relative, as it depends primarily on the size of the vessel -
larger vessel requires thicker walls to be more stable.

In the East Baltic material, there is also no correlation between vessel
morphology and function. It should be noted here that the same ceramic vessel
shapes exist for different vessel sizes, which have obviously different functions,
thus the function of a vessel cannot be interpreted solely on the basis of its
shape. Also, the correlation between the traces of use and the shape of the vessel
is not observed in the material analyzed. A similar situation can be observed
with the type of surface finish. Although ceramics with a striated surface are
considered to be more resistant to thermal shock on the basis of the crust and
soot residues on the vessels, the ceramic styles found show traces of use in
equal amounts. The situation is different for the coarse slipped pottery, which
only rarely shows traces of use. It should be noted that this type of ware is
useful for both functions: for cooking, as it is resistant to thermal shock, and for
storing liquids, thanks to an additional layer of clay. Several studies have found
a biomarker for tar and resin in ceramic vessels. Moreover, early rusticated
pottery from the Laukskola settlement was found to have a thick layer of tar,
indicating that the vessel had stored tar or smeared with it to make it even more
waterproof.

Re-use of vessels has also been distinguished, as indicated by rivet holes
in several pottery samples, to repair a vessel when it broke, with a view to its
further use in some other function. The hearth with sherds of pottery embedded
in clay found in the hillfort of Kivutkalns also indicates their repeated use. This
indicates that ancient communities reused the material as long as it was able to
fulfil some kind of function.
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Ideological function. The ideological or symbolic meaning is reflected in
the ceramics of both settlements and cemeteries. It is most directly reflected
in the use of ceramic urns, in which the ashes of the deceased were placed.
In the Eastern Baltics, urns are found only in the west and south, indicating
ideological and symbolic differences in values between these communities.

In terms of their function, urns can be divided into two types: urns made
for this purpose (primary) and ceramic vessels used as such after death of
its owner (secondary). Both types of urns have been found in the East Baltic
assemblages, as evidenced by both - traces of wear and organic residue analysis.
Primary urns have different characteristics - mainly smooth surfaced, profiled,
fine paste, and thin walls, while secondary urns have coarse-slipped or striated
surfaces, thick walls, coarse and dense fabric, characteristics typical of domestic
pottery. Interestingly, alongside urn burials, there are also those that are simply
buried without them. However, as the example of the barrow grave of Pukuli,
where remains of a bark were found under calcined bones, shows, the dead
were probably buried in bark vessels. This could indicate social and ideological
differentiation between individuals of these communities.

The vessels given with the deceased also had ideological and symbolic
significance. This is related to the ritual of food given with the deceased in
the afterlife. In the material analyzed, only one case a vessel being given with
the deceased was found - in the grave no. 204 at Kivutkalns. The vessels found
at the burial complexes, which show traces of use, also indicate their use in
funerary rituals.

The ideological function of the vessels is also reflected in the ceramics of
the settlements, where offerings of animal bones and ceramic vessel(s) have been
found. Such offerings have been found in the Eastern Baltic material at three
early hillforts — Asote, Brikuli and Krievu kalns. In all cases, animal bones were
found in these offerings, indicating that they were related to food, its acquisition
and preparation.
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SUMMARY AND CONCLUSIONS

The tradition and technological development of ceramic vessels provide
insights into everyday life in ancient communities, such as the quality, aesthetic
values, ideology, transfer of technological knowledge and inter-community
relations of this craft. In the Thesis are used several methods to answer questions
related to pottery as a craft in the Eastern Baltic Bronze Age and the Pre-Roman
Iron Age. The results of the Thesis provide insights into the production, use and
meaning of pottery in the prehistoric communities in the period and region
under study.

The data show that potters used good quality moraine clay or cleaned moraine
clay. The study of the clay deposits shows that potters had access to good quality
plastic clay close to their settlements. According to chemical analyses, potters
used very plastic clays. However, the clay samples in general did not group
chemically with the clay used in pottery production, so the clay deposits found
were not used in the production of these vessels. Only in a few cases it is possible
to interpret that local clays were used. However, the case of the Narkunai hillfort
also suggests the opposite, i.e. the hillfort was built on a good quality moraine
clay mound, and several clay deposits were also found in the surrounding area,
but they did not chemically correlate with the archaeological pottery. Folklore
suggests that potters used waterways to extract the clay resource. This could
indicate different traditions of clay extraction in the Bronze Age and Pre-Roman
Iron Age communities in the Eastern Baltic, 10 km from the site by overland
routes and by river routes.

Various materials have been added to the clay paste as temper: granitic
rock (dominant), sand (less common), grog (rare), quartzite (exception) and
possibly organics (exception). Various experiments and observations suggest
that dung matter could be used as a tempering material. Petrographic analysis
have identified eight groups of clay pastes with several subgroups, indicating
different practices in the production of the pastes. Importantly, there are no
paste recipes that are specific to a single monument, indicating a transfer of
knowledge between East Baltic communities. Paste recipes do not correlate
with different periods, i.e., the petrographic data show that there is not much
difference between recipes from the Early Bronze Age and those from the first
half of the Pre-Roman Iron Age. On the other hand, the visual analysis show
that the tempering added to the pottery mass in the second half of the Pre-
Roman Iron Age were not dense in the paste, but much coarser than for Bronze
Age vessels.

In the Late Bronze Age, the number of ornamented vessels decreases
significantly, indicating a change in Bronze Age and Pre-Roman Iron Age
communities and their perception of ceramic vessels. The emergence of a new
exclusive material, bronze, seems to have led prehistoric communities to express
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themselves in other ways, leaving ceramic ornamentation secondary. It served
more practical purposes, with only occasional ornamentation. However, this is
not the case for all East Baltic material, such as Asva-type pottery and burial
urns, among which relatively richly ornamented vessels can be observed. Visual
analysis show that the coastal pottery from the territories is more ornamented
than that from the inland, indicating different spheres of influence between
regions.

The types of surface treatments and their subgroups, as well as the orna-
mentation, are the most direct evidence of the transfer of knowledge and contacts
between prehistoric communities. In the Eastern Baltic, vessels with a striated
surface are seen as a local type of pottery. This type of pottery dominates in
all monuments in the Eastern Baltic as well as parts of Belarus. This type of
pottery is also found in small quantities, with an exception, in material from
the Swedish area, which indicates a transfer of technological knowledge
between these regions. The transfer of knowledge and intercommunication is
also indicated by finds of textile pottery in the northern and central parts of
the eastern Baltic, which most probably originated in nowadays Finland. Early
rusticated pottery, on the other hand, was influenced from Scandinavia and
possibly Central Europe.

The function of the pottery has been interpreted by analyzing the surface
treatment characteristics of the vessels, the space and context, as well as by
analyzing the organic residues. The data indicate that, in general, the location of
ceramic finds correlates with their possible function: the highest concentrations
of vessels found at settlements are found in objects associated with food
preparation and storage, indicating their primary function. Tableware was found
only at the Asva hillfort, where it was probably used for a specific purpose,
namely feasting. The existence of coarse vessels, within small and medium-sized
pottery, probably used for eating and drinking, indicates social differentiation —
fine vessels for the elite, ordinary ones for the rest of the community. Such social
differentiation is only observed in the Saaremaa material and is not typical for
the rest of the Eastern Baltic. The results of the organic remains indicate that
in most cases biomarkers of aquatic animals or fish and coniferous resins were
found in the pottery.

The ceramics of the settlements also played a socio-ideological role: in some
settlements, offerings were found where ceramic vessels were found together with
the bones of animals used in diet, suggesting the role of food and the association
of ceramic vessels with it. However, the socio-ideological role was best reflected
in the funerary vessels, both in the urns and those brought with the deceased
in the afterlife, as well as those used in funerary rituals. All urns, with a few
exceptions, were placed in stone boxes with a lid over the top indicating that
they were intended as homes for the dead. Signs of wear, such as soot and food
crusts on the pottery, indicate that some of these urns were previously used in
domestic contexts. This is also observed in the organic residue analysis.
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Overall, the data provide important information on the production and
role of pottery in Bronze Age and earlier Iron Age communities in the Eastern
Baltic. Pottery was made with its intended function in mind and was used
and reused during its lifetime both in the household and as burial urns. All
the findings indicate that ceramic vessels and pottery production as a craft were
an important and invaluable part of prehistoric communities.

In future research it would be important to compare the ceramic traditions
of the Eastern Baltic with those of neighbouring regions in order to ascertain
the interregional transfer of knowledge. It would be particularly important to
understand the ceramic traditions of the Lusatian archaeological culture in
order to compare whether there are similarities with the Eastern Baltic pottery.
There are still unanswered questions regarding the domestic pottery traditions
in East Baltic, with domestic potters seemingly being more conservative in their
approach to pottery production, but additional research with a larger settlement
and burial material base is needed to confirm this thesis.
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