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TAEVAVAATAMISE LUHIKE AJALUGU

Andres Kuperjanov

17. ja 18. detsembril 2009. aastal toimus Eesti Kirjandusmuuseumi saalis
53. Kreutzwaldi piaevade teaduslik konverents, mille ettekanded olid seo-
tud samal aastal tahistatud rahvusvahelise astronoomia-aastaga. Valimik
selle konverentsi ettekandeid on koondatud kéesolevasse Eesti Kirjandus-
muuseumi aastaraamatusse. Astronoomia-aasta juhtlause ,Uudista uni-
versumit” kutsus tutvuma uuemate teadusavastustega, meenutama astro-
noomia ajalugu, varskendama teadmisi tdhistaevast ja imetlema vaatepil-
ti meie pea kohal. Astronoomial on Eestis omakorda véigagi pikk ajalugu,
universumi uudistamise kirjalikke jilgi ja sellega seonduvat teabejaga-
mist on teada mitmesaja aasta tagant. Rahvaastronoomia kogumisel ja
uurimisel on samuti markimisvadrselt vadrikas ajalugu, mis algab ligi-
kaudu samal ajal Jakob Hurda palvega kirjutada iiles rahvaluulet. 2008.
aastal Tartu Tédhetorni ehitamise alguse 200. aastapédeva puhul koostatud
Eesti (huvi)astronoomia aegrida-iilevaade koondab teavet tdheteadusliku
haridusega seotud institutsioonide, isikute ja kirjasona kohta. Kuna etno-
ja arheoastronoomia on iiks Eesti Kirjandusmuuseumis viljeldavatest uuri-
missuundadest, siis loodetavasti pakub see aegrida sama suuna harrasta-
jatele ja huvilistele silmaringi laiendavat uut teavet.

261 aastat tagasi, 1749. aasta kalendris , Eesti-Ma Rahwa Kalender,
ehk Taht-Ramat 1749. Aasta pedle“ kirjeldatakse Péikese ja Kuu varjutuse
tekkemehhanismi.

Heino Eelsalu viitel on eesti koolides astronoomiat 6petatud vahemalt
1765. aastast alates.

1794. aastal ilmub ,Eesti-Ma Rahwa Kalendris“ ,Lithhikene Oppetus
sestsinnatsest maailmast®.

1805. aastal ilmub G. G. Marpurgi ,,Weikenne oppetusse nink luggemisse
Ramat Tarto marahwakooli laste tarbis“, kus radgitakse tuuletaevast, Pai-
kesest, aastaaegadest, Kuust ja tahtedest. Kosmoloogiat kéasitlevad peatii-



kid olid ka jargnevate, C. R. Jakobsoni ja M. Kampmaa koostatud lugemi-
ke kohustuslikeks osadeks labi kogu 19. sajandi.

1806. aastal avaldab F. G. F. Asverus Tartus ilmunud , Eesti maarahva
kalendris ehk tdhtraamatus“ artikli ,Uks jutt, mis iiks tark ja moistlik
issa omma pojaga ajas, neist mitmesugutsist tdhtedest®. Kirjutuses on jut-
tu kinnistéhtedest (wikstern), lisaks leidub teavet kdijatest tdhtedest ehk
planetitest (Merkuurist Uraanini), pisiplaneetidest (Ceres ja Pallas) ning
hulkja tihtedest (komeedid).

202 aastat Tartu Tdhetorni ehitamise algusest 26. mail 1808.

191 aastat tagasi tutvustatakse Tartu Tdhetorni tegemisi rahvale. 1819.
aastal Tartus Schiinmanni juures triikitud kalendris on peamiselt astro-
noomilised kirjutised O. W. Masingult. Artiklis ,Pawa- ja Ku warjutamissest®
vaatleb ta veelkord varjutuste teket, edaspidi esineb kriitikaga ilmaennus-
tuse ja mitmesuguste muude soovituste, nagu ,ha4a aadrit lasta/lapsi voo-
rutada/puid teha/maha panna“jms kui ebateaduslikkuse ilmingute esine-
mise kohta kalendaariumis. Artiklis ,Tont ehk Pissoh&and® kirjeldab ta
meteoore ja meteoriite ning ,Pikksilmad ehk kiikrid“ Tartu Tdhetorni.
Viimane algab uude kirjaviisi panduna jargmiselt:

Pikksilmad ehk kiikrid on iithed imelised riistapuud, mis
inemese tarkus vilja arvand, et nende abiga oma tundmise
rajad laiemaks ajada. Ei meie raigi neist kiikritest, mis pi-
sikesed, ja mis siin ehk s##l sakste kées ndeme olevat, vaid
neist, mis peale siilla pikkused ja tugeva pihlapuu paksu-
sed, ning mis tdhetundjate koige kallimad néud. Tarto lin-
nas Toompeal, auliku Keisrihdrra armo 14bi nende kasuks,
kes suure kooli peal oppimas, ka suure tdhtkatsja-hoone
ehitand, kus palju nousid ja seesugusid kiikrid sees, miska
taevast katsutakse: on ka seesugune tark Professor ehk
opetaja seal, kes neid asju tunneb ja noorele rahvale taeva
vagedest Opetust annab. Kui inemene niisuguse kiikri 14bi
Kuud vaatab, siis nédib tema véga suur ja silma ligi olevat:
nideb tema siis, et need sinised plekid, mis Kuu néaitab ja
keda maarahvas vanameheks ja vanamooriks hiitiab, kes
sauna ldhevad, nédeb tema siis, et need plekid muud ei ole
kui otsata korged ja pikad méerinnad [---]

Ajal, mil artikkel ilmus, oli tdhetorn veel immarguse kupliga ja kusagil
kaugel Saksamaal Miincheni firmas ,,Utschneider und Fraunhofer® lihvis
Joseph von Fraunhofer alles tdhetorni suure refraktori klaase.

1842. aasta kalendris ,,Tarto ja Worromaa kalender ehk Tédhtramat 1842
ajastaja péle“ ilmub pikem artikkel N. D. H. Mihlbergilt ,Monnest inim-



likku seddussest®, kus uuesti kirjeldatakse pohjalikult paikesestiisteemi,
Saturni rongast ja planeetide kaaslasi. Selle lisana ilmub péaikesestiisteemi
skeem, kus on olemas planeetide suhtelised suurused. Samuti on mérgi-
tud koik selleks ajaks tuntud asteroidid ja triikitud pilt tolleaegsest téihe-
tornist.

1845-1865 tootas Tartu Tédhetornis juhataja ja professorina Johann
Heinrich M4dler. See ajajirk on iilemaailmselt tuntud populaarteaduslike
raamatute ja valjaannete plahvatusliku leviku poolest. 1841. aastal aval-
das Madler raamatu ,,Wunderbau des Weltalls, oder populire Astronomie®,
mis ilmus kuni 1885. aastani kokku 7 taiendatud triikis. Méadleri raamat
oli eeskujuks hilisematele teaduspopulariseerijatele. Kahjuks ei oska ar-
vata, kui palju see mojutas Eestis ilmuvaid kosmoloogilisi teemasid tut-
vustavaid viljaandeid, kuid populaarteaduslikke triikiseid hakkas ilmuma
siingi.

162 aastat tagasi hakkab ilmuma esimene pohjalikum eestikeelne po-
pulaarteaduskogumik: 1848-1849. aastal ilmub jatkuviljaandena Fr. R.
Kreutzwaldi ,,Ma-ilm ja monda, mis seal sees leida on“. See sisaldabki kir-
jatiikke maast ja ilmast, millest moned on autori omalooming, teistes aga
kasutas ta tolkeid ja illustratsioone, mille originaalid olid juba mujal aval-
datud, toenéoliselt valdavalt 16 aastat varem Inglismaal ilmuma hakanud
ajakirjas The Penny Magazin.

»2Maailm ja moénda...“ ilmus kokku viies andes, millest igaiiks sisaldas
ka kosmoloogilise osa:

esimene and — ,,Ma ja paike“, kus tehakse juttu ka Sodiaagist ja aastaaega-
de vaheldumisest;

teine and — ,Ku“, kus radgitakse Kuu faasidest, tdusust-moonast, see sisal-
dab pildi Kuust, nagu see paistab ldbi viaiksema teleskoobi;

kolmas and — ,Réandavad tdhhed“, mis kirjeldab planeete, pisiplaneete, Sa-
turni rongast;

neljas and — ,,Sabbaga tdhhed“, mis esitab ka viikese Kuu kaardji;

viies and — ,Kinni-tdhhed“, mille teemaks on Vardad, Soel, Vankrid, Poli-
taht (Pohjanael), Linnutee.

122 aastat tagasi algab ulatuslik rahvaastronoomia kogumine. 1888. aas-
tal esineb Jakob Hurt iileskutse ja juhendiga koguda rahvapéarimust, seal-
hulgas pidas ta oluliseks ka etnoastronoomilist teavet. 1899. aastal esines-
ki Jakob Hurt Peterburi Eesti Jaani koguduse noortemeeste seltsis ette-
kandega , Eesti astronoomia“. See oli esimene moneti lihtsustatud tilevaa-
de seni kogutud rahvapéarasest tihetundmisest ja maailmavaatest.



102 aastat tagasi langes praeguseni palju tdhelepanu dratanud Tun-
guusi meteoriit ning 7. mail 1908 siindis Koeru kihelkonnas Kapu vallas
Metsahindreku talus astronoomia populariseerijana ja kirjamehena tun-
tuks saanud Roopi Hallimée (kuni 1935. aastani Robert-Johann Grauberg;
vt ldhemalt Tonu Tuvikese artiklist ,,100 aastat Roopi Hallimée stinnist®
http://www.astronoomia.ee/vaatleja/2597/100-aastat-roopi-hallimae-sunnist).
1936. ilmus tema sulest kisiraamat ,Astronoomilised vaatlused“, mis oli
esimene eestikeelne abivahend asjaarmastajatele astronoomiliste vaatlus-
te tegemiseks, ja hiljem avaldas ta tdhistaeva iilevaateid ajakirjas Eesti
Loodus.

86 aastat tagasi koostati esimene tidhetorni kalender (,Tartu Ulikooli
Téahetorni Kalender 1924. aastaks®). Katke sissejuhatusest: Kdesoleva ka-
lendriga on soovile vastu tuldud, andmeid taevandhtuste kohta, nagu pdi-
kese ja kuu tousud ja loojangud, planeetide litkumised jne., teha koigile
kdttesaadavaks. Et tutvustada laialdasemaid ringkondi, kes erilisest
teaduslisest toost on eemal, selle t66 saavutustega |...].

62 aastat tagasi, 1948. a. siigisel moodustati TRU Uliopilaste Teadusli-
ku Uhingu raames astronoomiaring: Astronoomiaringi litkmeiks véivad
astuda TR Ulikooli iiliopilased ja ppejoud. Ka teiste korgemate koolide ja
keskkoolide iiliopilased ja dpilased voivad soovi korral ringi tegevusest osa
votta. Ringi referaatkoosolekuist osavétt ja esinemine nendel on véimalda-
tud ka ringi litkmeskonda mittekuuluvaile isikuile.

52 aastat tagasi, 26. mail 1958 alustas Tartu Uldehitustrust Toraveres
uue astronoomia observatooriumi tegelikke ehitustoid. Tartu Tahetornis
kéaib samal ajal aastas keskmiselt iile 3000 kiilastaja.

42 aastat tagasi joudsid inimesed esmakordselt valjapoole Maa kesk-
set orbiiti, Apollo 8 tegi kiimme tiiru imber Kuu ja aasta hiljem astus Neil
Armstrong esimese inimesena Kuule.

30 aastat tagasi on Eestis alanud paleoastronoomia laiaulatuslik levik,
1979. aastal toimus Heino Eelsalu jt eestvedamisel Tartus etnograafiamuu-
seumis (ERM) esimene selleteemaline konverents.

21 aastat tagasi — esimene planetaarium Eestis. Kooperatiiv Tdhetark
hangib Zeissi planetaariumi, see paigaldatakse lopuks Tartu KEKi majja ja
mais 1989 algavad seansid.

14 aastat tagasi saavad alguse astronoomiahuviliste kokkutulekud. 11.—
16. augustini 1996 toimub Kaalis esimene astronoomiahuviliste iile-eesti-
line kokkutulek. Kuni paarisaja osavotjaga tiritusi korraldas algselt Tartu
tdhetorni astronoomiaring, praeguseks osalevad peaaegu koik astronoo-
miat populariseerivad organisatsioonid. 2010. aasta 15. kokkutulek toimus
Tihemetsas.
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12 aastat tagasi, 1998. aastal toimus Tartus varske teaduskeskuse
Ahhaa esimene néitus, peamiselt Soome Heureka eksponaatide baasil. Val-
mib esimene seeria uudset Tartu Tdhetorni planisfaéri.

Niipalju ajaloost, jairgnevalt teeme kerge tilevaate toimunud konverent-
sist. Konverentsile kogunesid esinema nii fiitisikud kui litirikud — kutseli-
sed astronoomid, kirjandus- ja keeleteadlased, vana aja kultuuri uurijad,
etnoastronoomia ja etnomeditsiini uurijad.

Astronoomid esitasid sissevaateid viimase aja uurimistulemustesse:
Laurits Leedjiarv ,Tdhetolmu saadikud Universumit uudistamas®, Ene
Ergma ,Tdhtedest kosmoseni“ , Jaan Einasto ,Td4napéeva astronoomia“.
Kirjandusteadlased analiiiisisid luules kasutatud kujundeid v6i 16id poeeti-
lise sideme pidevateemaga pealkirja kaudu, kisitledes parasjagu olulisi kir-
jandusteaduslikke probleeme: Onne Kepp ,Eesti luule taevalaotus. Téhe-
kujundi funktsioonid ja semantiline tiipoloogia“, Jaak Tomberg , Taevati-
hed kirjatdhes. Voora kujutamise véimalikkusest“, Andrus Org ,Diistoopiad
eesti kirjanduses®, Janika Kronberg ,Henrik Visnapuu tuuline teekond
vooraste tdhtede all“, Marin Laak ,Kreutzwaldi sajandist eesti kirjandus-
ajaloo kosmoses“. Luuletaja ja filosoof Jaan Kaplinski esines meenutuste-
ga ,Minu elu kahes kultuuris®.

Rahvaluule péeval osalenud vaatlesid uusaja motteméange ja usundit:
Jaak Jaaniste ,Nibiru“, Aado Lintrop ,,Orioni kingitus ja teised taevased
tdhised Roerichite maailmapildis“, rahvaastronoomiat késitlesid Mall Hiie-
mée ,,,Palmse taevas® maa pealt vaadelduna“ , Enn ja Tiiu Ernits ,Vadja
rahvaastronoomiast 20. sajandil“; vordlevalt kasitles tdhenimesid Urmas
Sutrop ,,Pohjanael ja Linnutee“ ja astraalamiiiite Yuri Berezkin ,,Can we
know something about European Mesolithic cosmonymy?“ ning Peeter
Espak ,, Kosmose loomise/tekkimise miiiidid kui elutunnetuse peamine alus
Liahis—Ida rahvaste juures“. Amar Annus ,Horoskoobi kui bréindi ajalooli-
sest tekkimisest voi kujunemisest” ja Andres Kuperjanov ,,Paarist astro-
noomilisest argiuskumusest® késitlesid astonoomia algaegadega seondu-
vat. Viimane sektsioon jitkas seminarisarja ,Medica“ ja selle teemad olid
seotud rahvameditsiini, astroloogia ja etnoastronoomia léikepunktidega:
Mare Koiva ,,Kuufaasid ja paike 20. sajandi ravimisstrateegiates“, Raivo
Kalle ja Renata Soukand ,Taimed ja taevatihed“, Piret Paal ,Kuu
kuulemattomaan, pdivan tietaméattomaan — kasvaja ravi soome rahvame-
ditsiinis“ (stendiettekanne).

Kogumiku teaduslikus osas on avaldatud valimik artikliteks arendatud
uurimistoodest.
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Astraalnihtusi vaadeldakse kogumiku artiklites mitme teadusharu ja
erinevate rahvaste ainestiku valguses. Etnoastronoomia ja arheoastro-
noomia uurimistraditsioonid ulatuvad Eestis tagasi 19. sajandisse. Alates
1996. aastast on astraalfolkloor ja sellega kiilgnevad ndhtused folkloristi-
ka osakonna uurimissuund, mille raames on késitletud teoreetilisi ja prak-
tilisi kiisimusi ning valmis ka kéesolev raamat. Astraalfolkloori uurimist
on toetanud riiklikult finantseeritud teema SF 0030181s08 ,,Folkloori narra-
tiivsed aspektid. Voim, isiksus ja globaliseerumine” ja ETF grant 8137 ,Kul-
tuuriprotsessid Interneti kogukondades. Narratiivid, vadrtused ja koha-
loome.“

Jaan Einasto jalgib oma artiklis ,Maailma siind ja areng® astronoomia
elavat ajalugu ja samuti ka seda, kuidas on muutunud ettekujutus maail-
mast ja seda eriti viimaste kiimnendite jooksul. Mitmed uued arusaamad
maailmast on seotud eesti astronoomi Ernst Julius Opikuga (1893-1985).
Sealhulgas on iiks Opiku esimesi, 1915. aastal avaldatud t6id pithendatud
praegu nii aktuaalsele tumeainele. Selle valmimise ajal oli ta alles Moskva
Ulikooli iilidpilane. Saame teada, et praegustel andmetel on maailma va-
nuseks 13,7 miljardit aastat ja niitid teame me universumi ehitust n-6 suu-
res skaalas. Varem arvati, et galaktikate jaotus on enam-vidhem tihtlane,
kuid selgub, et on olemas kosmiline vorgustik tithikute, ahelate ning su-
perparvedega. See on oluline, sest tuleb vilja, et kosmilise vorgustiku al-
ged tekkisid siis, kui universum oli veel vidga noor. Tihedamad ja horeda-
mad kohad tekkisid varsti parast Suurt Pauku. Uks J. Einasto té6grupi
viimaseid kéige huvitavamaid tulemusi on see, et suurte struktuuride al-
ged ehk kosmilise vorgustiku skelett siindis juba viaga ammu. Miks pole
kosmilise vorgustiku skelett péaris juhuslik ning kuidas ta tekkis, seda veel
ei teata. Teoreetiline tumeaine koosneb arvatavasti ka mingitest porkeva-
badest osakestest, kuid nendest ei saa moodustada aatomeid ja tihedaid
kehi. Tumeainet on umbes kiimme korda rohkem kui tavalist ainet, seega
mééravad just selle aine omadused universumi arengu suures mastaabis.
Praegu ongi teooria peamised probleemid seotud tumeainega ja tumeener-
giaga, see on véaljakutse nii fiitisikutele kui astronoomidele. Siin tekib ka
uus kiisimus, mida teoloogid on kiisinud juba ammu: mis oli siis, kui vana-
jumal maailma 16i?

Maailmaloome teooria iilevaatele jairgneb Juri Berezkini artikkel seits-
mest vennast ja kosmilisest jahist. Kui praegused astroniiiimid on péarit
peamiselt vanakreeka poeetidelt ja osati ka araablastelt, siis omaaegsed
rahvaastronoomilised nimed on mérksa erinevamate péritolude ja ajaliste
stigavustega. Selliste vanemast kihistust parinevate astrontitimide levikuid
ongi artiklis jalgitud.
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Peeter Espak analiiiisib muistseid sumeri loomismiiiite, kus maailma
tekkimist voi loomist kirjeldatakse peamiselt kui taevajumal An’i ja maa-
jumal Ki iihte tulemit, ning toob paralleele oluliselt hilisemate loomislu-
gudega.

Enn ja Tiiu Ernits on kirjutanud siistemaatilise iilevaate vadja rahva-
péarasest astronoomiast, uurimuses kéasitletakse taevakehade ja -ndhtuste
nimetusi ja iseloomu, ruumilist ja ajalist orienteerumist taevakehade jér-
gi ning taevakehade ja -ndhtustega seotud endeid. Kirjutis tugineb autori-
te poolt aastatel 1981 ja 1982 Vadjamaal kogutud materjalile, samuti hajali
asuvatele kirjandusandmetele. Vadja ainestikku vorreldakse peamiselt eesti
jaisuri traditsiooniga.

Andres Kuperjanov vaatleb paari tihistaevaga seotud kéibetdde, mida
on harjutud pidama toeseks ja kasutatakse isegi nii eesti rahvaastronoo-
mia kui ka astronoomia ajaloo erialastes tekstides. Artiklis keskendutak-
se seitsme tédhe ildistusele, oluline osa artiklist analiitisib sodiaagi vilja-
kujunemise protsessi.

Mall Hiiemée artiklis on analiitisitud Jakob Hurda korrespondendi Jo-
hann Sésteri rahvaastronoomiasaadetist ,Palmse taevas® (1902). Tdhele-
panukeskmes on nii rahvaluulekoguja enda kui tema informandi — hea
tdhetundja Ann Meikari kuulumine parimuskollektiivi liikmete hulka. Vae-
tud on Ann Meikari tldist traditsioonipddevust ning samuti ka kohaliku
kogukonna elulaadi tdhevaatlusele keskenduva loodusetaju kauase piisi-
mise mojutegurina.

Mare Koiva vaatleb Lulini ja Halley komeetide kohta meedias edasta-
tud informatsiooni ja reaktsioone sellele. Artiklist ilmneb, et teadlaste
eksperthinnangud mojutasid Halley komeediga seotud paanika teket. Kul-
tuuri ja teaduse hiibridiseerumise olukorras mé4ravad meedia ja teadlas-
te hinnangud komeedi moju tihiskonnale. Lulini komeedi puhul iseloo-
mustakse erinevaid internetikommentaare ja vaadeldakse riskijuttude
erijooni.

Raivo Kalle ja Renata Soukandi artikkel ,,Taevakehad Eesti taimepéri-
muses” jalgib taevakehade seotust taimenimedega, taevakehade ja astro-
loogia kajastust taimravis, taevakehade arvatavat mgju polluharimisele ja
taimekasvatusele endistel aegadel ja tdnapieval. Selgub, et taimede tund-
mine ja kasutus kui praktiline teadmine on eestlastel olnud tildiselt eraldi-
seisev abstraktsest ja elukaugest tdhetarkusest.

Aado Lintrop vaatleb Roerichite perekonna loodud, eri rahvaste autent-
sete parimuste siinteesina vilja pakutud legendi (v6i folkloristide termino-
loogiat kasutades muistendit) imeparasest kivist ning selle legendi edasist
arengut ja levikut. Pdevikute ja muude materjalide vordlemise tulemusel
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joutakse jareldusele, et Roerichid uskusid miiiitilise Himaalaja Vennas-
konna olemasolu ning pidasid Jelena Roerichi kirjapandud sonu oma miiii-
tiliste 6petajate (mahatmate) ldkitusteks, ennast aga vennaskonna Suure
Plaani elluviimise jaoks vilja valitud erilisteks inimesteks.

Onne Kepp kirjutab artiklis ,Eesti luule taevalaotus. Téhekujundi funkt-
sioonid ja semantiline tiipoloogia XIX sajandi teisel poolel ja XX sajandi
alguses” indiviidi identiteedi seostest imbritseva keskkonnaga. Vaadeldakse
looduse ja kultuurmaastike osa luules; nt &rkamisaegne liitirika on kujun-
dite poolest suunatud taevalaotuse poole, 1880. aastatest alates toimusid
muutused, kuid metafoorsed taevased ndhtused piisisid. Tdht on eesti luu-
les ekvivalent valgusele (tdhevalgus) ja kannab selget kristlikust tradit-
sioonist tulenevat semantikat. Paljudes luuletustes on see aga romantili-
ne ideaalabstraktsioon.

Tartus, 2. detsembril 2010
Andres Kuperjanov
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TEESID: Artiklis jalgitakse astronoomia ajalugu ja ettekujutuse
muutumist maailmast, eriti viimaste kiimnendite jooksul. Mitmed
uued arusaamad maailmast on seotud eesti astronoomidega. Ernst
Julius Opiku (1893-1985) esimesi, 1915. aastal avaldatud téid oli
pihendatud praegu aktuaalsele tumeainele ja kirjutatud ajal, kui ta
oli alles Moskva Ulikooli iligpilane. Ernst Opik oli esimene maail-
mas, kes méidras uudse meetodiga Andromeeda udukogu kauguse ja
néitas, et udukogud on iseseisvad galaktikad véiljaspool Linnuteed.
Praegustel andmetel on maailma vanuseks 13,7 miljardit aastat ja
teame universumi ehitust n-6 suures skaalas. Kui varem arvati, et
galaktikate jaotus on enam-vidhem tihtlane, iis niitasid Tartu astro-
noomid 1977 aastal esimestena, et galaktikad moodustavad kosmili-
se vorgustiku tithikute, ahelate ja superparvedega. Kosmilise vor-
gustiku alged tekkisid siis, kui universum oli veel véiga noor, tiheda-
mad ja horedamad kohad tekkisid varsti parast Suurt Pauku. Miks
pole kosmilise vorgustiku skelett péris juhuslik ja kuidas ta tekkis,
seda veel ei teata. Lisaks tavalisele ainele leidub Universumis tu-
meaine, mis koosneb arvatavasti mingitest porkevabadest osakes-
test, kuid nendest ei saa moodustada aatomeid ja tihedaid kehi. Tu-
meainet on umbes kiimme korda rohkem kui tavalist ainet, seega
méaaravad just selle aine omadused universumi arengu suures mas-
taabis. Praegu on teooria peamised probleemid seotud tumeainega
ja tumeenergiaga, mis on véljakutse nii fuusikutele kui astronoomi-
dele.

MARKSONAD: tumeaine, tumeenergia, universumi ehitus, Ernst
Opik



Viimase saja aasta jooksul on meie teadmised maailma ehitusest viga olu-
liselt muutunud. Eelmise sajandi alguses teati, et tdhed on kauged paike-
sed, kuid nende ehitus, teke ja energiaallikad olid tundmatud. Samuti tea-
ti, et tAhed moodustavad tdhesilisteemi — Linnutee, mida samastati kogu
universumiga. Oli teada tuhandete udukogude olemasolu, kuid nende loo-
mus polnud selge. Arvati, et maailm on eksisteerinud igavesti.

Sir Arthur Stanley Eddington, kuulus astrofiiiisik, kelle nimi on astro-
noomidele hésti tuntud, kirjutas 1914. aastal raamatu ,,The motion of stars
and the structure of the universe“ — ,Tdhtede liikumine ja universumi
ehitus®. Tegelikult on selles raamatus juttu ainult meie Galaktika ehitu-
sest. See niitab, et sel ajal arvati, et kogu maailm piirdub meie Galaktika-
ga. Et maailm kunagi on tekkinud, sellest rasgiti ka, aga rohkem teoloogi-
lisest aspektist, teadlased ei votnud seda viga tosiselt.

Vana maailmapilt hakkas muutuma moédunud sajandi alguses. Mitmed
uued arusaamad maailmast on seotud eesti astronoomi Ernst Julius Opi-
kuga (1893-1985). Uks Opiku esimesi, 1915. aastal avaldatud t6id oli pii-
hendatud tumeainele. Sel ajal oli ta alles Moskva Ulikooli iilidpilane. Ta
méiras Galaktika aine tiheduse Paikese timbruses ja leidis, et pole vaja-
dust ndhtamatu tumeda aine otsimiseks.

Paremini tuntakse tema teist t6od 1918. aastast, mil ta tootas Moskva
Ulikooli juures professori kutse omandamiseks. Selles uurimuses leidis ta
Andromeeda udukogu kauguse. Hiljem, kui ta oli juba Eestis, kordas ta
uuemate andmete alusel seda uurimust, vastav artikkel ilmus 1922. aastal
maailma koige enam tuntud astronoomia-ajakirjas Astrophysical Journal.
Ta nuputas vélja lihtsa diinaamilise meetodi Andromeeda udukogu kaugu-
se madramiseks, mida ka praegu kasutatakse. Udukogu keskosa poorle-
miskiirus oli parasjagu moddetud. On teada, et poorlemiskiirusest leitav
mass on seda suurem, mida kaugemal vastav objekt asub, seejuures kas-
vab mass kauguse suurenemisega lineaarselt. Teades kaugust, saab ndiva
heleduse pohjal leida galaktika koguheleduse, see kasvab kauguse suure-
nedes ruutseose jargi. Seega soltub kaugusest ka massi ja heleduse vord-
lemisel leitav massi ja heleduse suhe. See vahekord on lihtsalt leitav meie
oma Galaktikas. Ernst Opik mésras selle suuruse Paikese iimbruse tiahte-
de andmeid kasutades. Lopuks arvutas ta Andromeeda udukogu kauguse,
lahtudes oletusest, et aine massi ja heleduse vahekord on samasugune
nagu meie oma Galaktikas. Selle tulemusel sai ta kauguseks 440 kilopar-
sekit. Ameerika astronoomi Edwin Hubble’i paar aastat hiljem tehtud s6l-
tumatu uurimus kinnitas Opiku tulemust, aga tema sai kauguseks 200
kiloparsekit. Uuemate andmete alusel on kaugus 700 kiloparsekit, seega
oli Opiku tulemus tépsem.
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Joonis 1. Seos galaktikate kauguse
Jja punanihke vahel. Kaugused on
antud megaparsekites, punanihked

2000 — km-tes sekundis. Kaugused vastavad
_ H,=68 km/s Mpc 4+ Hubble’i konstandi véidrtusele 68
< = S km /s megaparseki kohta. Ovaaliga
é - tdhistatud piirkonnas asuvad Virgo
£ 1000 — - parve galaktikad. Parve galaktikate
g **,,, & -+ punanihetel on kaks komponenti:
2 I 4 maailma laienemisest tingitud
2 -+ Virgo Cluster . I .
- + . . ) /feomponen?, mison tahlstatu'd sirge
3 ' v L ' Jjoonega, ning komponent, mille
0 10 20 pohjustab galaktikate litkumine
Distance (Mpc) parves endas.

E. Hubble’i kasutada oli sel ajal maailma parim 2.5-meetrine teleskoop.
Ta hakkas siistemaatiliselt udukogusid vaatlema, oletades, et tegemist on
galaktikatega. Ta leidis, et peale vaheste erandite on koikide galaktikate
spektrijooned tavalise asukohaga vorreldes nihkunud natuke punase spekt-
riala poole. Oluline on seejuures see, et nihe, mida nimetatakse punanih-
keks, on seda suurem, mida kaugemal galaktika asub. Fiilisikast on teada,
et see nn Doppleri efekt on seotud liikumisega. See ei esine ainult valguse
puhul, vaid koikide lainetuste korral, sealhulgas ka hééle korral. Niiteks
kui rong ldheneb ja vedur parasjagu juhtub vilistama, siis alguses on heli
korge, kui rong mooda laheb ja vile veel jatkub, siis muutub vile toon kohe
madalamaks. Seega allika ldhenedes sagedus suureneb, valguse puhul
muutub kiirgus sinisemaks, aga allika eemaldumisel sagedus vdheneb ja
lainepikkus suureneb. Valgus muutub siis punasemaks.

Oma vaatluste tulemused vottis E. Hubble kokku diagrammil, mis on
esitatud joonisel 1. Alguses ta ei osanud seda seletada. Varsti mérgati, et
galaktikate kaugusega suurenev punanihe voib tdhendada seda, et kogu
maailm paisub. Paisumine on leidnud kinnitust ja on praegu ks olulise-
maid fakte, mida me teame universumi kui terviku kohta.

Kui maailm paisub, siis on selge, et varem oli ta tihedamalt koos. Pai-
sumise kiiruse jargi saab arvutada, millal paisumine algas ning millal kogu
maailm oli veel kompaktselt koos. Tolleaegsete andmete jérgi, kasutades
siis teadaolevaid galaktikate kaugusi, tuli vélja, et maailm oli vaga pisike
vaid moni miljard aastat tagasi. Ernst Opik oli iiks esimesi, kes viitis, et
toepoolest maailm siis tekkis. Ta kasutas lisaks ka teisi vanuse méaarami-
se meetodeid, iiks neist on néiteks histi tuntud keemilise koosseisu ana-
lits. On teada, et teatud radioaktiivsed elemendid lagunevad. Kui vorrel-
da mingis kivimis 1dhte- ja laguainete suhet, siis saab hinnata kivimi va-
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nust. Niimoodi on hinnatud meteoriitide vanust, samuti ka Maa enda kivi-
mite vanust. Need vanused on kdik samas suurusjirgus, Opiku andmetel
veidi iile mone miljardi aasta. Niitid, kui galaktikate kaugused on paremi-
ni teada ning ka teised meetodid on tdpsustunud, siis annavad koik need
meetodid suurema vanuse. Praegustel andmetel on maailma vanuseks 13,7
miljardit aastat.

Kuidas paisumine toimub? Selgub, et see s6ltub universumi tihedusest.
Kui tihedus on viga viike, siis ei ole midagi, mis paisumist takistaks, kui
tihedus on véga suur, siis on selge, et gravitatsioon saavutab kunagi uuesti
ulekaalu, seega universum témbub péarast kokku. Ongi radgitud pulsee-
ruvast maailmast — alguses maailm paisub, siis kukub jille kokku ning nii
edasi.

Joonisel 2 on horisontaalteljel ndidatud universumi vanus miljardites
aastates ja vertikaalteljel universumi suurus, méodetuna keskmise galak-
tikatevahelise kaugusega. Kui universum oleks viga tihe, siis oleks ta

Op=0.30,=0.7 4

Average distance between galaxies

3.7 -10 5 0 5 10 15
Billions of years from now

Joonis 2. Galaktikate keskmise omavahelise kauguse soltuvus maailma vanusest.
Vanus on arvestatud miljardites aastates praegusest hetkest, keskmise kauguse
tihikuks on véetud praegune kaugus. Eri jooned nditavad kauguse muutumist nii
minevikus kui ka tulevikus, séltuvana aine ja tumeda energia tihedusest praegu.
Aine tihedus on tédhistatud Q,, tumeda energia tihedus Q,, molemad kriitilise
tiheduse tihikutes.
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tekkinud suhteliselt hiljuti ning ta kukuks uuesti kokku. Seda tihedust,
mille puhul ta piisib nii-6elda parasjagu tasakaalus, kutsutakse kriitiliseks
tiheduseks. Astronoomid viljendavad aine tihedust kriitilise tiheduse tihi-
kutes suure oomegaga, nendes iithikutes on kriitiline tihedus seega tiiks.
Uuemad andmed néiitavad, et aine tihedus on kriitilisest viiksem, selle
probleemi juurde me tuleme hiljem.

Kui me vaatame tahistaevast, siis ndeme tdhti ja galaktikaid. Koige
heledam galaktika pohjataevas on Andromeeda galaktika, ta on palja sil-
maga vaevalt ndha. Koik kaugemad galaktikad on pisikesed udulaigud,
mis on ndhtavad vaid teleskoopidega ning mis ei paista tdhtede foonil eriti
silma. Varem arvati, et galaktikad paiknevad ruumis enam-vihem juhusli-
kult, vaid viike osa nendest koondub galaktikaparvedesse ja superparve-
desse. 1970. aastate keskel hakkas selguma, et galaktikad moodustavad
pikki ahelaid ning nendevaheline ruum on praktiliselt tiithi. Rikkamad ahelad
koosnevad galaktikaparvedest ja on koondunud superparvedesse, vaese-
mad ahelad koosnevad galaktikagruppidest ja tiksikgalaktikatest.

Selleks, et teha tapsemini kindlaks, kuidas galaktikate maailmas on
aine jaotunud, ehitati spetsiaalne teleskoop. Projekti rahastas Sloani fond.
Alfred Sloan oli Ameerika kompanii General Motors tiks juhte, ta 16i oma-
nimelise fondi, mis rahastab originaalseid uurimusi ja teadusharidust. See
fond rahastas ka niitid tema nime kandvat taevaiilevaadet. Sloani tele-
skoobi abil moodeti koikide galaktikate ja ka muude objektide heledused
kuni teatud kindla piirini. See piir galaktikate fotomeetriliste parameetri-
te madramiseks on umbes 22. tdhesuurus, spektrite maaramisel 17.7-s
tdhesuurus punases spektripiirkonnas. Spektrite saamiseks tehti sellele
kiillaltki suure vaateviljaga teleskoobile plaat, millesse puuriti galaktika-
te asukohta augud, kuhu viidi valgusfiibrid. Need koondati spektograafi.
Nii saadi korraga kuuesaja galaktika spektrid. O6 jooksul saadakse mitu
kuuesaja spektriga pilti ja umbes kiimne aasta jooksul on dra skaneeritud
kogu pohjataevas. Kokku on sellisel viisil méddetud ligi miljoni galaktika
spektrid ja madratud punanihked. Need annavad galaktikate kauguse,
spektritest saab aga ka palju muud kasulikku infot galaktikate ehitusest
ja téahelisest koosseisust.

Joonisel 3 on kujutatud Tartu astronoomide poolt Sloani iillevaate abil
koostatud vaade taevale, kus on ndha ainult galaktikad. See on arvuti abil
konstrueeritud sfiaériline kiht, seega on koik objektid meist samal kaugu-
sel. Kihi paksuseks on kiimme megaparsekit, see on kompaktse siisteemi
labimoot. On ndha galaktikate superparved ning nende vahel asuvad suu-
red tithjad alad. Kui vaatame monda piirkonda ldhemalt, siis ndeme, et
superparved koosnevad tegelikult galaktikaparvedest ja galaktikate ahe-
latest. Kokku moodustavad superparved ja galaktikateahelad vorgustiku,
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mida kutsutakse kosmiliseks vorgustikuks. Meie kasutasime omal ajal val-
jendit ,rakustruktuur®. Rakk on hore ala, mis on imbritsetud rikaste su-
perparvedega. Rikast superparvede kogumit pildi alumises osas kutsutak-
se Sloani seinaks. Sloani taevaiilevaate koostamine on viimase paari-kol-
mekiimne aasta koige olulisem saavutus kosmoloogias.

Niiiid me teame universumi ehitust n-6 suures skaalas. Varem arvati,
et galaktikate jaotus on enam-vihem iihtlane, kuid selgub, et on olemas
kosmiline vorgustik tithikute, ahelate ning superparvedega. See on oluli-
ne, sest tuleb vilja, et kosmilise vorgustiku alged tekkisid siis, kui univer-
sum oli veel viaga noor. Tihedamad ja horedamad kohad tekkisid varsti
parast Suurt Pauku. Alguses oli universumi paisumine véga Kkiire, seal
olid teatud vaikesed tiheduse fluktuatsioonid. Nendest fluktuatsioonidest
kasvasidki aja jooksul vilja kéik universumi struktuuri elemendid. Uks
meie enda to6grupi viimaseid kdige huvitavamaid tulemusi on avastus, et
nende suurte struktuuride alged ehk kosmilise vorgustiku skelett siindis
juba vidga ammu. Miks pole kosmilise vorgustiku skelett paris juhuslik
ning kuidas ta tekkis, seda me veel ei tea.

Jargmiseks radgime foonkiirgusest. Kui universum paisub, siis ta jah-
tub. Jarelikult oli ta varem kuumem, kiisimus on selles, kui kuum. Moned
teoreetikud arvasid juba ammu, et universum vois olla nii kuum, et algne
kiirgus voiks olla veel praeguse ajani siilinud. Ja tdepoolest, 1964. aastal
avastasidki Ameerika raadioinsenerid Arno Penzias ja Robert Wilson Belli
laborist Holmdelist kosmilise foonkiirguse. Nii kutsume seda kiirgust prae-
gu. See on jadnuk omaaegsest kuumast universumist. Kuna universum
paisub, siis tema temperatuur langeb. Alguses oli temperatuur nii korge,
et aine oli ioniseeritud nagu praegu tihtede sisemuses. Selline kuum gaas
ehk plasma on labipaistmatu, sest footonid neelduvad aineosakestes. Tem-
peratuuri langedes muutub aine neutraalseks ja universum lébipaistvaks.
Sel rekombinatsiooniajal oli temperatuur pisut iile tuhande kraadi, prae-
gu on kiirguse temperatuur ainult 2,7 kraadi iile absoluutse nulli.

Foonkiirgus on viga nork ja ldks pikka aega, enne kui seda 6nnestus
moota. Penzias ja Wilson avastasid foonkiirguse juhuslikult. Nende iiles-
andeks oli raadioside parandamine. Nad otsisid igasuguseid miiraallikaid
ning leidsid niisuguse miira, mida ei olnud kuidagimoodi véimalik elimi-
neerida. Selgus, et see ongi kosmiline miira. Niiiid on hakatud seda detail-
selt uurima. Uks foonkiirguse isedrasus on see, et tema temperatuur on
véga tihtlane. Selgub, et temperatuuri kéikumised on ainult iiks sajatu-
handik temperatuurist endast. Need kdikumised avastati esmakordselt
1992. aastal COBE-nimelise satelliidiga. Satelliit COBE oli esimene, mille-
ga onnestus foonkiirguse kéikumisi moota. Kiimme aastat hiljem onnes-
tus tdpsema satelliidiga WMAP niha temperatuuri fluktuatsioone detail-
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semalt. Esiteks oli paranenud ruumiline lahutusvoime ja teiseks ka tund-
likkus, nii et kui enne olid ndha vaid temperatuuripildi suured laigud, siis
niiid on ndha juba peenstruktuur. Praegu on lendamas uus satelliit Planck,
mille tapsus on veel umbes kiimme korda korgem.

Miks on foonkiirguse uurimine nii oluline? Foonkiirguse detailid séltu-
vad viaga oluliselt sellest, millised olid kiirgust tekitava gaasi omadused.
Viimased sdltuvad kosmoloogilistest parameetritest: missugune on maail-
ma tihedus, koosseis, kui palju on seal tavalist meile tuntud ainet ja kui
palju on tumeainet — kokku annab foonkiirgus meile viga tdpse informat-
siooni universumi iildiste omaduste kohta. Joonisel 4 on nididatud tempe-
ratuuri jaotus taevas satelliidi WMAP andmetel.

Eelnevas oli juttu tavalisest ainest ja tumeainest. Tumeaine olemasolu
selgus pikkamisi samm-sammult. Tumeaine avastamisel on ka meie ast-
ronoomidel oma roll olnud. Kuni 1970. aastateni arvasid astronoomid, et
kogu aine, mis maailmas leidub, on nédhtav, kas siis tdhtede, planeetide,
kosmilise tolmu voi udukogudena. Aga selgus, et on veel midagi, mida me
ei nde, kuid mis on kiillaltki massiivne, tuleb vilja, et koguni massiivsem
kui koik ndhtav aine kokku.

Esimesed signaalid tumeaine véimalikust olemasolust tulid galaktikate
litkumisest parvedes. Ameerika astronoom Fritz Zwicky maotis 1933. aas-
tal Coma galaktikaparve liikmete kiirused parve keskme suhtes ja leidis,
et galaktikad liiguvad liiga kiiresti. Selleks, et parv laiali ei lendaks, peab
parve kogumass olema vihemalt kiimme korda suurem kui temas leidu-
vate galaktikate kogumass. Ta oletas, et galaktikate suurte kiiruste sele-
tamiseks peab parves leiduma veel mingi nihtamatu tume aine. Millegipé-
rast ei pannud astronoomiline iildsus seda viga olulist tulemust tihele.

Jargmised signaalid tumeaine olemasolust tulid galaktikate péorlemise
uurimisel. Joonisel 5 on esitatud USA astronoomi Vera Rubini ja tema
kolleegide poolt leitud mitmete galaktikate poorlemiskoverad. Galaktikad
on keskelt tihedamad, galaktika darealal kahaneb tema tihedus Kkiiresti,
seetottu dérealadelt enam massi juurde ei tule. Seega peaks galaktikate
d4realades tdhtede lilkumine tiimber galaktika keskme olema selline nagu
planeetidel piikesesiisteemis, kus praktiliselt kogu mass on koondatud
Paikesesse, sest planeetide massid on vorreldes Paikese massiga tiihised.
Vastavalt Newtoni seadusele kauguse suurenedes gravitatsioon nérgeneb
ning planeedi tiirlemiskiirus iimber Piikese viheneb: Maa liigub aeglase-
malt kui Veenus, Marss liigub veel aeglasemalt, Jupiter veelgi aeglase-
malt ja nii edasi. Galaktikate puhul selgub, et nende néhtav osa 16peb umbes
20 kiloparseki kaugusel tsentrist. Seega voiks oodata, et galaktika poorle-
miskiirus hakkab perifeerias kahanema nagu paikesesiisteemiski. Rubini
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Joonis 5. Seitsme spiraalgalaktika poorlemiskéverad Vera Rubini ja tema kollee-
gide andmetel. Horisontaalteljel on antud kaugus vastava galaktika tuumast
kiloparsekites, vertikaalteljel galaktika poorlemiskiirus km-tes sekundis.

ja teiste vaatlused néitasid, et see pole nii — poorlemiskiirus on galaktika-
te perifeersetes piirkondades praktiliselt konstantne.

Polnud selge, kuidas poorlemiskiiruse konstantsust seletada. Alguses
arvati, et tegemist polegi toelise poorlemiskiirusega, vaid aine radiaalse
litkumisega galaktika keskme suhtes. Teine voimalus konstantse poorle-
miskiiruse seletamiseks on oletada, et galaktikate tiimber leidub mingi aine,
mis ei kiirga, aga oma kiilgetombega paneb galaktikad kiiremini poorle-
ma. Ka meie ldhtusime oletusest, et galaktikaid iimbritseb ndhtamatu tume
kroon. Tahtsime teada, kui kaugele see kroon ulatub. Selleks kasutasime
testkehadena galaktikate kaaslasi. Galaktikatel on kaaslased, nende liiku-
mist galaktika suhtes saab kasutada krooni sisemise osa massi hindami-
seks. Teatavasti mingi keha liikumisel teise keha iimber tunneb testkeha
ainult seda massi, mis jdéb tema orbiidi sisse. Joonisel 6 on toodud sisemi-
se massi kasv vastavalt kaaslase orbiidi raadiusele. Galaktika ndhtav osa
lopeb umbes 20 kiloparseki kaugusel, seega suurematel kaugustel tahte-
dest enam galaktikale massi juurde ei tule ning ndhtava osa mass jaab
konstantseks. Aga viljaspool on veel midagi, mis kasvatab kauguse suure-
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Joonis 4. Satelliidiobservatooriumi WMAP abil leitud foonkiirguse temperatuuride
Jaotus taevasfidril. Kollased ja punased piirkonnad tdhistavad temperatuure
pisut tile keskmise, roheline keskmist temperatuuri ja sinised alad keskmisest
madalamat temperatuuri.
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Joonis 7. Ulemisel pildil on kujutatud virvifoto kaksikparvest 1E0657-558,
alumisel pildid sama parve kujutis rontgenkiirtes. Esimene pilt on saadud Las
Campanase 6.5-m Magellani nimelise teleskoobiga, teine Chandra X-kiirte
orbitaalse observatooriumiga. Rohelised kontuurid méolemal pildil nditavad massi
paigutust parves, mis on leitud nérga gravitatsioonildcditse efekti abil, kasutades
Hubble’i kosmoseteleskoobi abil saadud kaugete galaktikate kujutiste moonutusi
(Clowe’i ja kaasautorite andmetel).
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Joonis 6. Hiidgalaktikate sisemise massi soltuvus raadiusest Jaan Einasto, Ants
Kaasiku ja Enn Saare andmetel. Mass on antud Pdikese massi iihikutes, raadius
kiloparsekites. Katkendlik joon kujutab sisemist massi, mis on pohjustatud
galaktikate ndhtavatest populatsioonidest, punktiirjoon tumeda krooni sisemist
massi ja pidev joon summaarset sisemist massi. Punktidega on mdargitud sisemise
massi vddrtused, mis on arvutatud 105 kaaslasgalaktika suhtelise kiiruse pohjal.
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nedes galaktika massi. Nagu néitab kaaslaste litkumise analiiiis, on kroon
umbes kiimme korda suurem ja massiivsem kui galaktika ndhtav osa.

Esialgu me ei teadnud, millest kroon on tehtud. Niitidseks on selgunud,
et kroon koosneb niisugusest ainest, mis on tavalise ainega vorreldes hoo-
pis teistsuguste omadustega. Sellist ndhtamatut ehk tumedat ainet kutsu-
takse mitte-bariionaineks. Tavaline ehk bariionaine koosneb sellisest osa-
kestest, mis moodustavad aatomeid, molekule ja suuremaid moodustisi.
Tumeaine koosneb arvatavasti ka mingitest osakestest, kuid nendest ei
saa moodustada aatomeid ja tihedaid kehi. Tumeainet on umbes kiimme
korda rohkem kui tavalist ainet, seega méiiravad just selle aine omadused
universumi arengu suures mastaabis.

Tumeaine osakesi pole seni leitud ning monedel teoreetikutel tekkis
idee, et vahest polegi tumeainet olemas ning galaktikate péorlemiskiiruse
konstantsus on tingitud sellest, et suurtel kaugustel Newtoni gravitatsioo-
niseadus ei kehti péris tapselt. Sellise modifitseeritud Newtoni diinaamika
(MOND) abil piiiiti seletada nii galaktikate poorlemiskiirusi kui ka galakti-
kaparvede diinaamikat. Seega seisab astronoomidel ees tilesanne kindlaks
teha, kas tumeaine on olemas voi on hoopis vaja tdiendada Newtoni teoo-
riat.

Hiljuti avastati galaktikate kaksikparv, kus on ilmsed jéljed parvede
kokkuporkest. See galaktikate kaksikparv on niidatud joonisel 7. Viik-
sem parv, mida nimetatakse kuuliks, on suuremast 14bi ldinud. Neid parvi
on uuritud tavalises valguses ja rontgenkiirtes. Tavalises valguses ndeme
galaktikaid. Selgub, et parvede galaktikad omavahel ei porku, lihtsalt kaks
parve ldhevad tiksteisest 14bi. Molemas parves leidub ka gaasi. Parvedes
leiduv gaas on kuum, sest gaasiosakeste liikumine on tasakaalus parve
gravitatsiooniviljaga. Seetottu on gaasi temperatuur korge, umbes 100 mil-
jonit kraadi. Selline gaas kiirgab rontgenkiirgust. Vaiksema parve ldbimi-
sel suuremast gaasiosakesed porkuvad ja molema parve gaasipilved jadvad
pisut maha parvest endast. Viaiksema parve gaasipilve kuju viitab lo6klai-
nele, sarnaselt piissikuuli litkumisel tekkiva l6oklainega.

Uurides parvede taga asuvate kaugete galaktikate kujutiste moonutu-
si, saab kindlaks teha massi jaotust parves. Seda nimetatakse gravitat-
sioonilise la4tse efektiks. Rohelised ringid pildil nditavad seda, kuidas aine
on jaotunud, vottes arvesse gravitatsioonilise 144tse efekti. Selgub, et mass
on jaotunud tdpselt samamoodi nagu galaktikad, aga gaasi jaotus erineb
sellest, gaas n-6 jaab sellest maha. Parves leiduv tavaline aine on pohili-
selt gaas, galaktikate nidhtavate osade mass on vaid umbes kiimnendik
gaasi massist. Seega niitab massijaotuse ja gaasijaotuse vordlus seda, et
peamine mass ei saa olla tavaline gaas. Mass on peitunud ainesse, mille
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osakesed ei porku parvede teineteisest labiminekul. Teiste sonadega — see
ei saa olla ei tdhed ega gaas, vaid porkevabadest osakestest koosnev aine.
Aga just selliste omadustega ongi mittebariion-osakestest koosnev tume-
aine.

Kuna looduses pole mitte midagi ilma pohjuseta, siis tekib kiisimus:
kui tumeainet on kiimme korda rohkem kui tavalist ainet, siis milleks
tumeainet tarvis on? Selgub, et tumeaine on vajalik selleks, et kogu tile-
jddnud maailm saaks areneda. Universumi arengu varajasel perioodil oli
temperatuur nii korge, et intensiivne kiirgus ei voimaldanud aine tihedus-
hairitustel kasvada. Tihedushéiritused on umbes sama suured nagu tem-
peratuurihéiritused. Foonkiirguse mootmiseks ehitatud satelliitobserva-
tooriumi WMAP abil tehtud mé6tmised naitasid, et temperatuurihéiritu-
sed on umbes iiks sajatuhandik temperatuuri enda vaartusest.

Arvutused néiitavad, et struktuur saab vilja areneda vaid juhul, kui
tihedushéiritused on vihemalt sada korda suuremad. Vastasel korral gaas
hajuks ja mingisuguseid struktuure tekkida ei saaks, ei téhti ega galakti-
kaid. Kui oletada, et pohiline aine universumis on selline, mis tavalise
aine ja kiirgusega ei interakteeru, et ta on nii-6elda vaba, siis tumeaines
saavad hakata tihendid tekkima umbes sada korda varem. Selleks ajaks,
kui temperatuuri langedes kiirguse moju lakkab, on tumeainest vorgustik
juba vilja kujunenud. Tavaline aine voolab tumeaine tihenditesse ja areng
laheb edasi. Teiste sonadega, meie oleme olemas ainult tdnu sellele, et on
olemas tumeainest tekkinud vundament. See vundament véimaldab kogu
pealisehituse tekke, alates tidhtedest ja nende kogumitest. Tdhtede sees
toimub keemiliste elementide siintees, millest radkis Ene Ergma. Tdhed
on vajalikud selleks, et saaks tekkida keemilised elemendid, mis on vajali-
kud elu ja ka meie tekkimiseks. Seega on maailmas asjad omavahel viaga
seotud.

Niiiid vaatleme aine ja energia jaotust universumis. Teoreetiliselt pee-
takse eelistatuks seisukohta, et aine ja energia kogutihedus on vordne
kriitilisega. Universum on paisunud miljardeid kordi. Kui tihedus oleks
natukenegi erinenud kriitilisest, siis oleks see erinevus universumi paisu-
des suurenenud. Kui tihedus oleks veidi vaiksem kriitilisest, siis oleks
universum kiiresti laiali paisunud, kui aga tihedus oleks olnud alguses
pisut suurem Kkriitilisest, oleks universum kiiresti kokku kukkunud. Jéare-
likult peab olema mingi mehhanism, mis teda tapselt koos hoiab. Vaatlus-
test selgub, et tavalist ainet on ainult umbes neli protsenti kriitilisest tihe-
dusest, kusjuures sellest neljast protsendist vaid umbes kiimnendik on
koondunud tdhtedesse ning iilejadnu on kosmiline gaas. Seega ainet, mil-
lest meie ise oleme tehtud, on kaugelt alla protsendi aine koguhulgast.
Umbes kolmandiku kriitilisest tihedusest moodustab tumeaine. Aga kaks
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kolmandikku on puudu, selle kohta ei olnud veel iisna hiljuti midagi teada.
Teoreetikud oletasid juba alates Einsteinist, et v6ib eksisteerida mingi
energia, mis tostab aine ja energia koguhulga kriitiliseks, aga kindel ei
olnud selles keegi.

Viimase kiimne aasta jooksul on tehtud mitmeid eksperimente, et sel-
gitada vilja aine kogutihedus. Uheks véimaluseks on vérrelda supernoo-
vasid meie ligidal ja kaugemal ruumis. Supernoovade kaugusi saab mééra-
ta soltumatult nende punanihkest, sest nende absoluutsed heledused on
usna konstantsed, mistéttu ndiva ja absoluutse heleduse vordlusest saame
leida kauguse. Kui vorrelda selliseid fotomeetrilisi kaugusi punanihetest
saadud kaugustega, saame kindlaks teha, kui kiiresti paisub maailm prae-
gu meie ligemal tiimbruses ja kui kiiresti ta paisus minevikus suurtel kau-
gustel. Selgub, et universum paisub iiha kiirenevalt. Kiireneva paisumise
pohjustajaks on tume energia. Supernoovade eksperiment oli esimene kin-
del toend tumeda energia olemasolust.

Teine toend tumeda energia olemasolust saadi kosmilise foonkiirguse
mootmistest. Need mootmised néaitasid, et aine ja energia kogutihedus on
vordne kriitilisega. Erinevust aine tiheduse (tavaline ja tumeaine koos) ja
kogutiheduse vahel saab seletada vaid tdiendava energia olemasoluga, mis
koos ainega annabki kogutiheduseks kriitilise.

Tumeda energia olemasolust s6ltub, kui kiiresti maailm eri epohhidel
paisub. Nimelt on tumedal energial omadus, mida kutsutakse antigravi-
tatsiooniks, tal on negatiivne rohk, ta puhub maailma laiali. Antigravitat-
sioon on vordeline ruumalaga, seega universumi arengu varasel etapil,
kui universum oli praegusest viaiksem, oli ka tumeda energia roll viike
vo0i puudus tildse. Epohhil, mis vastab punanihkele 0.7, oli aine tihedus ja
tumeda energia tihedus vordsed, edaspidi saavutas tume energia iilekaa-
lu. Seetottu paisub universum niiiid iha kiirenevalt. See on viimase kiim-
ne aasta olulisim saavutus kosmoloogias.

Mis puutub tumeda aine ja tumeda energia olemusse, siis sellest on
veel vaga vihe teada. Moned juhtivad teoreetikud on avaldanud arvamust,
et fiitisika praegune seisund meenutab olukorda sada aastat tagasi, kui
klassikaline fiitisikaline maailmapilt sai valmis. Siis tundus, et koik on
enam-vihem selge, on vaid paar eksperimenti, mis ei klappinud varase-
mate andmetega. Nende eksperimentide tolgendamisest kasvas vilja kogu
niiidisaegne fltisika: tuumafiiiisika, kvantfiiiisika jne. Tumeaine ja tume
energia on nidhtused, mille olemusele pole veel jilile saadud. Fitisikud
pole vastavaid osakesi ja valju leidnud. V6ib arvata, et 21. sajandi flitisika
ja astronoomia iiks ponevamaid kiisimusi ongi nende nihtuste selgitami-
ne.
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Kahekiimnenda sajandi kdige suurem ja olulisem tulemus oli aine ehi-
tuse selgitamine. Avastati, et aine koosneb aatomitest, aatomites on tuu-
mad ja elektronid, mis omakorda koosnevad viiksematest osakestest. Mis
selgub tumeaine ja tumeda energia uurimisest, ei tea veel keegi, kuid igal
juhul on see ponev. On tore, et Tartu astronoomid on tumeda aine osas
tiht-teist 6elnud, ning me tahame ka edaspidi nendes otsingutes kaasa ria-
kida. Siin on kiillaltki oluline sona fiitisikutel. Kéige véoimsam eksperi-
ment, mida praegu tehakse, on Genfi ldhedal asuv suur osakeste porkur.
Meie Tallinna kolleegid Martti Raidali juhtimisel osalevad selles eksperi-
mendis. Meil on nende grupiga tihe koost66. Loodame, et kui me paneme
kokku tihelt poolt flitisikute poolt tulevad andmed, teiselt poolt astronoo-
midelt tulevad andmed, siis on loota, et sealt tuleb vilja midagi huvitavat.

Seni on pohiline info tulnud astronoomiast. Seesama pilt, universumi
rakustruktuur, kus on koik need superparved, on praegusel hetkel koige
olulisem informatsiooniallikas tumeaine osakeste kohta. Nimelt soltub
kosmilise vorgu struktuur sellest, missugused on tumeaine osakeste oma-
dused.

Kokkuvotteks voime 6elda, et maailmapilt muutus ja tdienes viimase
saja aasta jooksul viga palju. Praegu on peamised probleemid seotud tu-
meainega ja tumeenergiaga, see on véljakutse nii fiitisikutele kui astro-
noomidele. Siin tekib ka uus kiisimus, mida teoloogid on kiisinud juba
ammu: mis oli siis, kui vanajumal maailma 16i? Tuleb vilja, et see polegi
rumal kiisimus, astronoomid ja fiitisikud murravad praegu pead selle prob-
leemi selgitamisel. Oletatakse, et on voimalik ka niisuguse universumi
stiind, kus tavaline aine ei saagi tekkida. Sellises universumis ei saa olla
vaatlejat. Vaatleja saab olla vaid universumis, kus moodustub tavaline aine.
Millest kujunevad arengu kaigus tdhed, kus toimuvad tuumareaktsioonid,
mis valmistavad ette planeetide tekke ja 16puks ka elu tekke.

Litereeris Triin Einasto

Summary
THE FORMATION AND THE EVOLUTION OF THE UNIVERSE

In this talk I discuss the development of ideas on the formation, evolution
and structure of the Universe, in particular during the last decades. A
number of new ideas on the structure and evolution of astronomical objects
are associated with Estonian astronomers. As a student of the Moscow
University Ernst Julius Opik (1893 — 1985) in its first publication in 1915
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discussed the possibility of the presence of invisible matter in the disk of
our Galaxy. Ernst Opik was the first astronomer who determined using a
novel method the distance to the Andromeda nebula and demonstrated the
spiral nebulae are distant galaxies outside the Milky Way. According to
classical paradigm galaxies are more-or-less randomly located in space. In
1977 Tartu astronomers showed that galaxies are concentrated to chains
and superclusters leaving huge voids without any visible objects. Seeds of
the cosmic web formed in the very early Universe soon after the Big Bang
from tiny fluctuation of the density. It is not clear how the skeleton of the
cosmic web formed and why it is not completely random. In addition to
ordinary matter there exists in the Universe dark matter which consists of
non-baryonic particles. These particles do not interact with ordinary matter
and do no form compact bodies like atoms and other dense objects. The
total amount of dark matter in the Universe exceeds the amount of ordinary
matter about tenfolds, thus properties of dark matter particles determine
the evolution of the Universe on large scales. In addition there exists in
the Universe also dark energy. To understand properties of dark matter
and dark energy is the greatest challenge for modern physics and astronomy.

KEY WORDS: dark matter, dark energy, the structure of the Universe,
Ernst Opik
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SEVEN BROTHERS AND THE COSMIC HUNT:
EUROPEAN SKY IN THE PAST

Yuri Berezkin

ABSTRACT: Reconstructing early European ideas about the night
sky we should consider interpretations of the sky objects known across
all Northern Hemisphere. Along with idiosyncratic cases, there are
several concepts known from Africa to North America. The most
widespread Eurasian — North American interpretation of Ursa Ma-
jor is Seven men with Alkor as a dog or as a younger or weaker
person (lad, girl, young woman). The cosmic hunt myth and the in-
terpretation of Belt of Orion in its context probably also emerged
somewhere in Central Eurasia and were brought from there to North
America and to Africa.

In Eurasia those areas where main stars of Ursa Major were iden-
tified with seven men and where three stars of Orion were identified
with three (rare: one) ungulate animals pierced with an arrow largely
overlap but in America they are adjacent. Belt of Orion in context of
Cosmic hunt is typical for the Southwest while the motif of Seven
men is recorded across the Plains and rarely in the Northeast.

The interpretation of the Pleiades as a hen with chickens and of
Orion as agricultural tools or harvesters, as a yoke and as a scale
could not exist before Neolithic.

KEY WORDS: star lore, cosmic hunt myth, cosmonyms, Ursa Ma-
jor, Orion, the Pleiades, ancient migrations

Present day European cosmonyms are borrowed from both Greek (directly
or through Latin) and Arabic though some vernacular names like the En-
glish Big Dipper, Estonian Suur Vanker (“big cart®) or Spanish Siete cabrillos
(“seven kids“, the Pleiades) are still in use. Traditional folklore, related to
the night sky, included ideas of different origin and time depth. Since the
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Terminal Pleistocene, we can select several demographic and cultural pro-
cesses that most probably influenced interpretations of celestial objects.
Peopling of the formerly uninhabited territories of Northern and North
Eastern Europe by groups of southern and probably also eastern origin;
the coming of Near Eastern agriculturists and stock-breeders to the Balkans
and then to Central Europe during the Neolithic Period; the Bronze Age
technological revolution including the spread of wheeled vehicles; the in-
corporation of European cultures into the trans-Eurasian communication
network (“world-system®) since about the Roman period — all contributed
to the spread of new ideas that both partly replaced the former ones and
were combined with them.

WORLD DISTRIBUTION OF STAR LORE

Reconstruction of the cosmonymies of the distant past is possible thanks to
irregular world distribution of ideas concerning particular objects of the
night sky. A fact of crucial importance is the poorness of sky lore in sub-
Saharan Africa that corresponds to the general scarcity of etiological mo-
tifs in African folklore. Missionaries and ethnographers unanimously re-
ported the lack of interest in interpretation of the night sky in sub-Sa-
haran Africa, and paragraphs on folk African astronomy are usually la-
conic (Dennett 1898: 7; Gottschilng 1905: 382; Hollis 1909: 100; Junod 1927:
308; Laman 1962: 65; Lindblom 1920: 335; MacDonald 1891: 128; Spieth
1906: 557-558; Talbot 1932: 344; Tessmann 1923: 152; 1934: 218-219;
Werner 1912: 195). The most probable explanation is that cultural evolv-
ing, in the tropical African homeland of modern man, with its relatively
monotonous natural habitat, was slow while the settling of unfamiliar land-
scapes and climates promoted all kinds of modifications in culture of people
engaged in distant migrations. Alteration of arid and pluvial periods in
Africa resulted in displacement of borders between desert, savannah and
rain forest but hardly in the creation of new ecosystems to the south of
Sahel. On the eve of the out-of-Africa migration human star lore was prob-
ably simple or did not exist at all and ideas about constellations only emerged
later in the context of cultural traditions developed on other continents,
while in Africa star lore only minimally developed. In the 19-20% century
the Pleiades in sub-Saharan Africa were the only stellar object that sys-
tematically attracted people’s attention and it also seems that the Pleiades
were understood as something apart from other constellations and in a
way similar to the Sun and the Moon. A myth of Luba of Congo illustrates
this view and according to interpretation the Sun, the Moon and the Pleia-
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des successfully sustained a test suggested by God while the man failed to
do it. Because of this the Sun rises every day, the Moon every month, the
Pleiades every year and the man dies forever (Abrahamsson 1951: 50).

Difference in the star lore, between sub-Saharan African and other tra-
ditions, concerns not so much the number of objects selected, which in
some Eurasian and American traditions was not great, but the degree of
development of the explanatory narratives. Besides the Pleiades, in sub-
Saharan Africa the Milky Way, Belt of Orion, Venus, sometimes Sirius and
Jupiter were also known (Nilsson 1920: 118-121). But even for those ob-
jects, the existence of which was recognized, no mythological interpreta-
tion was usually available. The Pleiades with their heliacal rise and fall
were mostly interpreted as a marker for the beginning of the New Year
and agricultural season (Hirschberg 1929) and position of the Milky Way
also was placed in connection to alternation of the dry or wet seasons
(Lagercrantz 1952). The practically complete lack of interpretations for
Ursa Major in sub-Saharan Africa was not simply due to its poorer visibil-
ity in the low latitudes in comparison with more northern regions. Both
the Bantu-speaking people of Congo and Tanzania and Mande-speaking
people of Guinea are familiar with Ursa Major (Carreira 1947: 233; Mahieu
1973: 3, 6, 9; Werner 1912: 195) but do not feel much interest in it because
circum-Polar constellations are not convenient for counting calendar time.
Outside of sub-Saharan Africa, at the same latitude in Oceania and America,
Ursa Major was well known (Eyzaguirre 1956: 92; Lehner 1931: 115; Magania
1988: 11-12; Williamson 1933: 130) though for the Melanesians, Polynesians
and Brazilian or Guiana Indians the Pleiades and Orion were more impor-
tant.

Australian, Polynesian and Micronesian, on one side, and Northern and
Central Eurasian and North American traditions, on the other, demon-
strate elaborate and detailed knowledge of the star objects. Australian,
Oceanic as well as South American views of the night sky are different
from each other and from Eurasian and North American patterns and this
is understandable considering the different views of the night sky in the
Northern and Southern Hemispheres. Many Eurasian and North Ameri-
can patterns are, however, identical and this cannot be explained by objec-
tive factors alone, because too many minor details coincide (Berezkin 2008a).
The existence of North American parallels for Eurasian patterns is highly
important for dating the time of their spread. Because the last Siberian
ancestors of the American Indians left their Asian homeland no later than
12-10,000 B.P. and the Eskimo ancestors ca. 5000 B.P., we receive termi-
nus ante quem for cultural patterns shared by corresponding North Ameri-
can and Eurasian peoples.
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URSA MAJOR AND ORION AS ALTERNATIVES

Across all of the Northern Hemisphere three groups of stars occupy a privi-
leged position in folk interpretations of the night sky, these being the Ple-
iades, Orion (mostly three of the stars in its Belt) and the seven stars of
Ursa Major, often with the eighth one, Alkor, a small star near Mizar,
which itself is in the middle of the handle of the Dipper.

My hypothesis is that star lore focusing on the interpretation of Ursa
Major, and on the interpretation of Orion (alone or linked to the Pleiades),
are two early systems originating in Eurasia. In North America, these
systems did not emerge independently but were brought from Asia and the
active interaction between them was a relatively recent innovation that
began only when the peopling of America was mostly completed. This con-
clusion is based on the fact that in North America Orion and Ursa Major
are well separated from each other in tales and typical for traditions of
different culture areas.

In the night sky Ursa Major is far from Orion and both are relatively
seldom well viewed together while Orion and the Pleiades are much nearer
to each other. This is a probable reason why the Pleiades and Orion are
often mentioned together in stories while there are few narratives in which
both Ursa Major and Orion play a part. If these constellations are linked at
all, it is either in those cases when something like an inventory of the
night sky, as a whole, was produced or when a named star broke away from
a particular constellation to which it was originally designated to and was
applied to another one. A case of such a shift of names between stellar
objects is, perhaps, in Afanasi Nikitin’s description of spring constellations
made during his travel to India (1468-1474). ,Volosyni da Kola v zoriu
voshli, a Los golovoyu stoit na vostok“ (“the Pleiades and Orion have en-
tered the sunrise and Elk stands with its head to the east®). ,Elk“is a
correct northern Russian name for Ursa Major but ,Kola“ (“a cart) is
southern Russian name for Ursa Major that here was applied to Orion
(Sviatski 1961: 117-118). According to the recently recorded Lamut story
three hunters who pursue the mountain goat are identified with the Pleia-
des (Burykin 2001: 113, no. 22) though they ,,should be“ identified with the
three stars of the Big Dipper’s handle.

Regarding Ursa Major and the Pleiades, these constellations are never
mentioned together in North America though they can occupy a similar
position in the structure of particular tales (several persons turn either
into Ursa Major or into the Pleiades). In Eurasian cosmonymy Ursa Major
and the Pleiades are rather often associated in folktales. However, here
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one and the same story is almost always repeated: seven men identified
with the stars of Ursa Major have got a girl that originally belonged to the
Pleiades (Ancient Greek, Bulgarians, Kumyk, Nogai, Kazakh, Kirghiz, Altai,
Tuvinians, Khakas, different Mongolian groups) (Abishev 1949: 12-14; Allen
1899: 446; Benningsen 1912: 55-57; Brudny & Eshmambetov 1989: 373—
374; Butanayev 1975: 234—235; Diakonova 1976: 286; Gamzatov & Dalgat
1991: 305; Holmberg 1927: 428; Mladenova 2005: 80; Nikonov 1980: 296;
Potanin 1883: 200, 784, no. 35k; Sadalova 2002: 215-223, no. 22). These
tales most probably developed from a unique prototype localized somewhere
in the Southern Siberian — Central Asian region. In Hindu mythology the
seven Pleiades are wives of seven wise men, identified with the stars of
Ursa Major (Allen 1899: 404; Shrestha 1996: 12—13). This case can be also
indirectly related to Central Asian — Southern Siberian tales and elabo-
rated in the context of late literary tradition. Central Asian links for Hindu
mythology are especially probable because the Hindu interpretation, not
only of Ursa Major and the Pleiades but also of the Belt of Orion, (antelope
or deer pierced with an arrow identified with Betelgeuse) coincides with
the Turkic-Mongolian pattern (Temkin & Erman 1982: 18, 238, no. 3;
Vassilkov & Neveleva 1987: 701).

Both in Eurasia and in North America the Cosmic Hunt motif'is related
to Ursa Major in northern forested areas, to the Pleiades and other objects
(Cassiopeia and Gemini) in Northern Europe, Northernmost and North-
east Asia and American Arctic, and to Orion in more southern areas (Ameri-
can Southwest and Southern Siberia — Central Asia). The Turkic-Mongo-
lian and the American South-Western versions of Cosmic Hunt, according
to which three stars of Orion’s Belt are three deer or antelopes and Betel-
geuse or Orion’s head is a hunter’s arrow, are very similar and certainly
historically related. Across the North American Plains and the Northeast
Ursa Major is just as popular as in Northern Eurasia but to the west of the
Rockies it plays a lesser role in mythology. In the American subarctic from
Alaska to Labrador Ursa Major, though well known, is not related to the
Cosmic Hunt and is not interpreted as seven persons. The Sami version in
Northern Europe is the only one that unites all bright stellar objects like
Ursa Major, the Pleiades, Orion and occasionally some other stars and
planets in context of the Cosmic Hunt tale (Billson 1918: 180; Charnoluski
1962: 80—-81; Eelsalu 1993: 611-612; Kharuzin 1890: 148—-149; Lundmark
1982:93-100).

In Turkic-Mongolian traditions Ursa Major is never associated with the
Cosmic Hunt because here, as it was told already, the seven stars have
another interpretation, they are strong men or robbers. In North America
seven men are typical for the Plains where the Cosmic Hunt is mostly
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absent and its rare cases (Gros Ventre and Wichita) are related to the Belt
of Orion and consequently to the South-Western tradition. In some Turkic-
Mongolian stories every man who turns into a particular star of Ursa Ma-
jor possesses some special skill (one is a runner another is a shooter, and
the like). The motif of ‘Extraordinary’ companions (Thompson’s F601) is
combined with Seven men as Ursa Major among the Altai, Tuvinians, Buryat
(Alar) and Mongols (Benningsen 1912: 55-57; Nassen-Bayer & Stuart 1992:
329; Ochirova 1991: 193; Potanin 1893: 140-143, 200-203, no. 4, 36; Sadalova
2002: 215-223, no. 22; Skorodumova 2003: 5-13, 18-22, 58—64;) but also
among the Wichita of the southern Plains (G. Dorsey 1904: 69-74, no. 9).
Among the Blackfoot, Gros Ventre, Crow, Cheyenne and Sarsi seven broth-
ers are transformed into Ursa Major like their numerous Asian counter-
parts though not differentiated according to their skills (Kroeber 1907: 105—
108, no. 27; Lowie 1918: 205-210; Michelson 1911: 244-246, no. 2; Simms
1904: 181-182). In some Asian (Tuvinian and Mongolian) and American
(Blackfoot, Gros Ventre, Cheyenne) tales seven men turn into the Pleiades
(Curtis 1976: 143—-144; Kroeber 1907: 105-108, no. 27; Potanin 1893: 322;
Samdan 1994: 293-301, no. 7; Wissler & Duvall 1908: 68—70, no. 7) while
the Kiowa tale does not specify whether seven brothers turn into Ursa
Major or into the Pleiades (Parsons 1929: 9-11, no. 3). It is difficult to say
if this shift, from Ursa Major to the Pleiades, emerged only once in Eurasia
and was reproduced in America or the American cases are independent.

URSA MAJOR AS AN ANIMAL AND AS THREE HUNTERS AND
ANIMAL

In Eurasia, to the north of the Altai-Sayan region across the Circum-Yenisei
area, not only among the Khanty, northern and (with lesser details) south-
ern Selkup, Ket and Western Evenki (Alekseenko 1976: 84-85; 2001: 64—
65, no. 10; Lukina 1990: 69, no. 9; Osharov 1936: 22; Pezhemski 1936: 273—
275, no. 2; Potanin 1983: 778; Prokofieva 1961: 64—65; Tuchkova 2002: 95—
96; Vasilevich 1959: 162—-163) but also among the Orochon Evenki of the
Far East (Mazin 1984: 9-10) four stars of the Dipper are interpreted as an
animal (elk) and three stars of the handle as three hunters of different
nations competing to be the first to hit the target game. Cosmic Hunt
myths of the Khakas are of the Turkic-Mongolian type and related to the
Belt of Orion but one tale is similar to the Circum-Yenissei pattern, though
according to it four stars of the Dipper are not an elk but two dogs and two
deer (Radlov 1907: 273-274, no. 181). The different psychological charac-
teristics of the three hunters are highly specific details that evidence in
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favour of historic links between the Circum-Yenissei and Orochon versions.
These links can be further followed to the North American Salishan (in
particular Thompson) traditions of the Northern Plateau (Teit 1900: 341—
342) and to Iroquois and Algonkian traditions of the Northeast (Fox, Sen-
eca and probably other Five Nations, Micmac, Lenape) as well as to the
Cherokee who lived to the South of other Iroquois (Berezkin 2006a). In
most of these versions, both American and Siberian, Alkor is either a cook-
ing pot or a dog and three hunters possess different characteristics though
in the American Northeast they are not men of different nations but birds
of different species. In the Plateau area there are, in addition, several
versions which are similar to the Thompson one though do not provide
psychological characteristics for separate hunters (Lillooet, Thompson,
Shuswap, Snohomish, Puyallup-Nisqualli, Coere-d’Alene, Wasco).

,Three hunters and animal“ version of the Cosmic Hunt, with its unique
ideas concerning Alkor, can be interpreted as a very specific conception
having emerged in Eastern Siberia and brought to America, possibly rela-
tively late considering its areal distribution in the Plateau area to the north
of the region where ,,Orion’s Belt as three animals pierced with a hunter’s
arrow”“ was widespread.

»Three hunters and animal“ looks like a combination of two indepen-
dent ideas: all seven stars of Ursa Major together are an animal (bear or
elk) and every one of main stars of Ursa Major is a particular person.
However, it is not at all certain that ancestors of those North American
Indians, who settled across the middle and southern parts of the continent,
were probably familiar with the conception of Ursa Major as a bear, elk,
mountain goat, etc. in their Siberian homeland. We had to think so be-
cause in North America the interpretation of Ursa Major, as an animal, is
present mostly in the northernmost areas of the continent among the Es-
kimo and some groups of Northern Athabaskans and Algonkians, and only
among the Eskimo is it not associated with a fisher, woodchuck and the
like but with a big game animal (a reindeer) (Fortescue a.o. 1994: 351;
MacDonald 1998: 79-81). Among all these northern groups Ursa Major is
never related to the Cosmic Hunt. Another cluster of ,bear” names for
Ursa Major exists among the Pueblo Indians (Eastern Keres, Towa and
possibly Zuni) (Gibbon 1964: 244; Reagan 1927: 726-727) but the informa-
tion is mininal and not related to the Cosmic Hunt and the Navajo case,
reconstructed by Gibbon, is even more doubtful.

Two possibilities are plausible — the interpretation of Ursa Major as a
bear or elk can be late and did not exist at all at the time of the peopling of
the New World by the ancestors of the American Indians. In this case ,,Three
hunters and an animal® is rather a source for this concept than the result
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of its merging with the concept of ,Seven men“. Other possibility is that
interpretation of Ursa Major, as a bear or elk in Pleistocene times, was
widespread mostly or only in Western Eurasia, only reaching Northeast
Asia shortly before 5000—-6000 B.P. so that the ancestors of the Escoaleuts
could borrow it and bring to America or that either corresponding tradi-
tions of Northeast Asia and American arctic are not historically related at
all to the Western Eurasian traditions.

In favour of the great age of the interpretation of Ursa Major as a big
ungulate animal, or a bear, is the wide spread use of these names across
Europe and Western Asia. The bear is typical for more southern areas
(Ancient Greek, Hebrews, Phoenicians, Arabs, Ancient Romans, Italians,
Spanish, Portuguese, French, Megrelians) (Allen 1899: 421-423; Mladenova
2006: 79; Monroe & Williamson 1987: 15) while the elk is absolutely pre-
dominant in northern and central Russia, recorded in Belorussia, among
Mordva and Mari of Middle Volga and among some groups of Sami (Erdédi
1968: 117; Pentik&inen 1997: 118; Potanin 1883: 711; Rut 1987: 17; San’ko
2004b: 453; Shkalina 2003: 81; Sviatski 1961: 117-118). For the Romance
traditions of Europe it is practically impossible to discriminate folk beliefs
that have been passed orally from the data derived from antique sources
and returned back to folklore so we are not sure at all that Iberians and
Celts shared the concept of Ursa Major, as a bear, with medieval Spanish
and French. C. Volpati (1933a: 453) was of opinion that the concept of Ursa
Major as a bear was never deeply adopted by the Romance folk traditions.
Ancient Greek, Latin and Semitic data on identification of Ursa Major with
a bear are, however, certain. North African data, scarce as they are, also
support the hypothesis of widespread (and by extension, early) identifica-
tion of Ursa Major with a big animal though not with a bear. For the Tuareg,
Ursa Major and Ursa Minor are two camels, mother and calf, who walk
around the pole, i.e. Polaris (Bernus & ag-Sidiyene 1989: 144). Among the
Teda (Saharan people of northern Chad) Ursa Major is named ‘Wild Ass’
and its seven stars are interpreted as seven wild asses that walk around a
well, i.e. Polaris (Kronenberg 1958: 106). The Lezgin of the Eastern Caucasus
seem to be unique in identifying Ursa Major and Ursa Minor with a big and
smaller dogs, any explanations of these names being lost (Rizvanov & Rizva-
nov 1990: 41).

The Northern European zone of the spread of identification of Ursa
Major with an elk continues to the east of the Urals. Forest Nenets, Mansi,
Hanty, South-Western (Lower Angara, Sym) and Southern (trans-Baikal
area, Far East) Evenki associate all the seven stars of the constellation and
not only four stars of the Dipper with an elk pursued by hunter or hunters
(Anisimov 1959: 15; Lukina 1990: 67—69, 297, no. 8, 110; Mazin 1984: 9-10;
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Munkacsi 1908: 251-253; 1995: 112-116; Okladnikov 1950: 299; Osharov
1936: 13; Potanin 1893: 385; Rombandeeva 2005: 305—-307, no. 43; Semenov
1994: 115; Vasilevich 1959: 163). Tundra Nenets, Enets, Nganasan and Yakut
seem to be unfamiliar with the concept of Ursa Major as an animal and
among the latter the Cosmic Hunt myth was related to Orion (Ergis 1974:
135; Seroshevski 1896: 660) while Ursa Major was a larder on posts (Anikin
1994: 86-87; Potanin 1883: 710, 942) and this finds parallels among people
of Lower Amur (Anikin 1990: 19; Avrorin & Kozminski 1949: 328; Berez-
nitski 2003: 80; Kreinovich 1929: 81; Lopatin 1922: 331; Podmaskin 1991:
12; Sem 1990: 118-120; Smoliak 1976: 136).

After a major gap in Eastern Siberia, Ursa Major, as an elk, appears
again in the sky lore of the Kamchadal, Koryak and probably Yukaghir. We
lack direct data regarding the latter but such a tale was recorded among
Russian-speaking mixed bloods in Markovo and (elsewhere?) in Anadyr
region (Bogoras 1939: 29; Diachkov 1992: 232; Potanin 1883: 942; Sviatski
1961: 119). The probable Yukaghir case is the only one in the Asian North-
east in which the sky elk was thought to be pursued by hunters. For the
Chukchi, Ursa Major was six hunters and a fox gnawing reindeer antlers,
the latter identified with Alkor (Bogoras 1902: 593; 1939: 25). We find simi-
lar identification among the Iglulik Eskimo of Canadian Arctic (MacDonald
1998: 81). The fact that Paleoasiatic cosmonymy was more concentrated
on interpretation of Orion and the Pleiades than Ursa Major also brings it
closer to the Eskimo patterns. The Yukaghir cosmonymy could be related
to the Ob-Ugrian and southern Evenki though not enough is known about
this.

Paleoasiatic-Eskimo and European-Siberian versions of Ursa Major, as
a big animal, share no specific details yet unlike them, interpretations of
Ursa Major, as seven men all across Eurasia and North America, do pos-
sess such details.

AFRICAN VS. EURASIAN ORIGINS OF THE COSMIC HUNT

Cosmic Hunt and the seven stars of Ursa Major, as a large animal, are
linked in the context of one and the same tale only in Siberia. Cosmic Hunt
is known across a much wider territory than the concept of Ursa Major as
a big animal and it is an argument in favour of its greater age. Independent
emergence of Cosmic hunt on different continents is unlikely because of
two reasons, the first one being that African, Eurasian and North Ameri-
can versions share peculiar details. The second and, perhaps, more impor-
tant fact is the absence of Cosmic Hunt across Australia, Oceania and the
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Indo-Pacific borderlands of Asia, a fact evidencing against easy spontane-
ous emergence of such ideas among any people who practiced hunting. In
one Maori and two or three Australian tales certain constellations are in-
terpreted as hunters who pursue birds (Bonwick 1870: 189; Reed 1999:
210-211; Waterman 1987: 99, no. 3860.1) but the stories themselves are
not about the hunting as their topics are different. Unlike them, the South
American stories, (Siona and Secoya, Kalifia, Napo, Kamaiura, Mataco,
Chorote, Toba, Mocovi, possibly Tehuelche, more distant parallels among
the Locono and possibly Akawayo), have the pursuit of the game as their
principal theme and in this respect do not differ from their northern coun-
terparts (Magana 1983: 32, 35; Mercier 1979: 49-51; Munzel 1973: 187-190;
Rivera de Bianchi 1973: 704; Roth 1915: 260, 265266, no. 205, 211; Vickers
1989: 161-167; Wavrin 1979: 65—66; Wilbert & Simoneau 1982a: 37, no. 1;
1982b: 27-28, 40-41, no. 2, 7; 1985: 254, no. 135; 1988: 17-33, no. 5-12;
1989: 24-30, 33, 37-41, no. 13-17, 19-23). In South America participants of
the Cosmic Hunt are associated with Orion, the Pleiades or Southern Cross.
Among the Desana (Eastern Tucanoan group in Columbia) Cosmic Hunt is
not described but Orion is interpreted as a hunter, gatherer or fisherman
who carries game, fruits or fish across the sky (Reichel-Dolmatoff 1982:
169-170). Ursa Major, though known, is never associated with hunting.

The Cosmic Hunt is the only widespread star myth in sub-Saharan Af-
rica and it is there always related to Orion. In typical versions (Chokwe,
Congo, Songye, Luba-Kasai, Gogo, Yoruba, Bambara) one star is a game
animal, another a dog and the third one a hunter (Nilsson 1920: 119-120;
Paques 1964: 170; Studstill 1984: 127-131; Thomas 1919: 180; Vieira 2009:
559; Weeks 1909: 477). In other cases identification of particular stars can
be different but the basic principle of one star as one person or animal
remains. Among the Sakata and the Tswana all the three stars are dogs, in
the Khoikhoi (Hottentot) version all the three stars are animals (zebras)
and the Sword of Orion is the hunter and in the version of the Karanga of
Southern Zimbabwe three stars are wild pigs and the Sword is a dog or
dogs (Colldén 1971: 162; Koekemoer 2007: 75; Nilsson 1920: 120; Sicard
1966: 42—43). In South Africa, data on star lore are somewhat more abun-
dant than in other areas. Three stars of the Belt are usually identified here
with three animals even in absence of the Cosmic Hunt myth itself, e.g.
three rhinos among the Venda and three zebras among the Kung Bushmen
(Gottschling 1905: 382; http://www.psychohistorian.org/astronomy/ethnoastronomy/
african_star_lore.php).

Versions, according to which participants of the story are identified, not
only with separate stars of Orion but also with entire groups of stars, are
registered only in West Africa. In another version of the Bambara myth,
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Sirius is a dog, Orion is a hunter, the Pleiades and the Hyades are ante-
lopes of two different species (Paques 1964: 166). The Temne of Sierra Leone
say that the hunter is Orion and the Pleiades are chickens which he is
going to shoot (Hirschberg 1929: 326—-327; Nilsson 1920: 120; Sicard 1966:
42-43). Interpretation of the Pleiades as chickens is certainly late (Berezkin
2009c) as possibly is the very idea to combine, into a coherent picture, star
objects distant from each other.

Both Tropical African (hunter, dog, game) and Khoikoi (three animals
and a hunter) patterns have counterparts in Asia, where something like
the first variant is found in Dagestan among the Rutul according to whom
three stars of the Belt are a dog who pursues a wolf, a wolf who pursues a
goat, and the goat itself while the Orion’s Belt is the second goat (Bulatova
2003: 222). The Khoikhoi variant finds analogies in Turkic-Mongolian —
North American South-Western myth according to which three stars of
the Belt of Orion are three deer pierced with an arrow.

If African and Eurasian cases are historically related, arguments in favour
of localization of prototypical ideas in Asia seem to be more persuasive
though not decisive. The existence of the South-Western North American
versions of the Cosmic Hunt based on interpretation of the three stars of
the Orion’s Belt and similar to minor details to the Southern Siberian —
Central Asian versions evidences in favour of the presence of the latter in
Eurasia since at least Terminal Pleistocene. A dog that is persistently in-
cluded into the African stories was domesticated in Eurasia and certainly
was not known in Africa before Early Holocene times. Therefore the Afri-
can Cosmic hunt tale could be of the same age and source as that version of
Muddled message tale that relates the origin of death to the behaviour of a
dog, sheep, or goat while in original African versions mentioned were hare,
lizard and chameleon (Berezkin 2009a). If African versions are really de-
rived from the Asian ones, this, however, hardly could have happened dur-
ing the last three or four millennia because the Cosmic Hunt stories are
absent both in Ancient Egyptian and Near Eastern mythologies and in re-
cent Near Eastern and North African traditions. For the latter, Ursa Major
is the important stellar object while the Belt of Orion is not and is some-
times completely ignored.

The Arabian interpretation of Ursa Major finds precise parallels in North
America. From pre-Islamic times up to late 20" century the Arabs of the
Near East identified the Dipper with a funeral bier and the handle with
three women who follow the bier and are eager to avenge the death of the
killed man (Allen 1899: 432—433; Bailey 1974: 583). In North America, the
Hbier interpretation is registered in the Plains among Arikara, Santee
(and possibly other Sioux-Dakota groups), Omaha, Pawnee, Osage, Quapaw
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with distant parallels in the Southeast among the Caddo and Natchez
(Dorsey 1895: 130; Lankford 2007: 152—-159). In both Siouan and Arabian
versions Alcor is a baby carried by a woman. An interpretation, that is
definitely related to the Arabian one, is registered among the Shugnan of
Pamir (Lashkarbekov 2008). In this version all the participants are men
(four sons of the deceased carry his funeral bier and three others follow it,
and Alcor is a sheep to be sacrificed). It is not excluded that other Asian
versions of these myths will be found.

URSA MAJOR AS SEVEN MEN

The shift of attention from Orion to Ursa Major in Northern and Western
Eurasia could be related to the development of the ever more detailed
picture of the night sky in general and discovery of Alkor in particular. In
Eurasia, from Western Europe to Southern Siberia, and across North Ameri-
can Plains, Alkor is interpreted as a young boy or girl, a younger sibling,
usually abducted or rescued, or alternatively as a dog. Alkor, as a girl or
youth is recorded among the Ancient Romans and Greeks, Italians (at least
in Sicily), English, French, Germans, Hungarians, Rumanians, Bulgarians,
Macedonians, Kabarda, Circassians, Ossetians, Turkish, Kazakh, Kirgiz,
Altai, Teleut, Khakas, Kalmyk (probably), Shugnan of Pamir (probably, with
an alternative interpretation as a sheep), Mongol, Buryat, trans-Baikal
Evenki (possibly), Blackfoot, Crow, Sioux (probably the Santee), Quapaw,
Cheyenne, Wichita (Abishev 1949: 12—-13; Allen 1899: 445-446; Andree 1878:
105; Benningsen 1912: 55-57; Brudny & Eshmambetov 1989: 373-374;
Butanayev 1975: 234-235; Chibirov 1962: 87; Diakonova 1976: 286; G. Dorsey
1904: 74-80, no. 10; J. Dorsey 1895: 130; Erdodi 1968: 113; Erdoes & Ortiz
1984: 205-209; Gamzatov & Dalgat 1991: 305; Garf & Kuchiyak 1978: 196—
204; Gibbon 1964: 240; Holmberg 1927: 428; Lankford 2007: 152; Lashkar-
bekov 2008; Lowie 1918: 126; Mandoki 1965: 127; Miller 1882: 300; Mlade-
nova 2006: 78-81; Nikonov 1980: 296; Ochirova 1991: 193; Potanin 1883:
200-203, 714, 784; 1899: 574; 1919: 84; Sadalova 2002: 215-223, no. 22;
Spence 1985: 182-184; Tsenev 2004: 76, 81-83; Volpati 1933a: 458—459;
Voskoboinikov 1958: 165, no. 67). Alkor was interpreted as a dog by the
Basque, French, Rumanians, Bulgarians, Ukrainians, Mari, Udeghe, Oroch,
Coastal Salish (Snohomish, Puyallup-Nisqualli, Twana), Lillooet, Thomp-
son, Wasco, Sarsi, Crow, Pawnee, Fox, Mohawk and Lenape (Berezkitski
2003: 80; Clark 1953: 148-149, 155; Elmendorf 1960: 537; Gibbon 1972: 243;
Hines 1996: 32-35, no. 5; Jones 1907: 71-75, no. 4; Kabakova 1998: 36—-38,
no. 23; Krappe 1930: 264; Lowie 1918: 205-211; McCleary 1997: 69-72; 71—
73; Mladenova 2006: 78, 239; Potanin 1883: 713; 1899: 414; Rustige 1988:
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Ursa Major as seven persons

O Seven adult men of equal status, Alkor is
specially mentioned
@ The same, but Alkor is not mentioned

© Seven men of two different groups that
correspond to four stars of the dipper and
three stars of the handle

O Other cases (seven women or children,
persons and one or two animals)

Figure 1. Ursa Major as seven persons.

32—-34; Simms 1904: 181-182; Smith 1940: 134; Teit 1900: 341-342; Volpati
1933a: 459). Bulgarians, Serbians, Slovenians, Rumanians, Estonians and
Livonians described it also as a wolf (Jankovich 1951: 144; Loorits 2000:
153; Maticetov 1972: 66, 71-73; Mladenova 2006: 237—239; Popov 2003: 271;
Priller 1961: 294). In Ancient Mesopotamia Alkor was identified as a fox
but at the same time it was ,a star that stands on the pole of a wagon®
(Kurtik 2007: 239-240) that is very near to the interpretation of Alkor as a
»small rider” in Ancient Rome and in later Western and Central European
traditions.

Both in Eurasian and in North American tales about transformation of
a group of brothers into Ursa Major the main actors are six or seven men
and one girl. In Eurasia this girl is usually a marriage partner but in Ameri-
can versions she is a sister of the brothers. All versions from the Plains, as
well as the Penobskot tale from New England, are similar and probably
developed from the same original source. A Californian variant recorded
among the Chumash is hardly related to the others as according to it, Ursa
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Orion and Cosmic hunt

g All participants of the hunt identified with
Orion’s Belt and Sword

® Game is identified with the Belt of Orion,

hunter with a star or stars remote from it w‘ 57\1 >
© Other cases (Orion is a hunter or hunter’s o bo. "~
weapon; game is some stars of Orion other

than the stars of the Belt)

Figure 2. Orion and Cosmic hunt.

Major is seven boys and not adult men (Blackburn 1975: 245-248, no. 57).
In similar tales describing conflict of children with their mothers, the chil-
dren usually turn into the Pleiades, so the shift to Ursa Major looks here
like a chance local deviation. The Monache version lacks any details but
was probably similar to the Chumash one (Driver 1937: 87, no. 1306).

In Europe besides the Balkans, interpretation of Ursa Major as seven
men is relatively well known in the western Mediterranean (continental
Italian, Sardinian, Catalan on Mallorca, Maltese) (Amades 1930: 295; Volpati
1933a: 461), rare in more northern areas of Europe (Flanders, Ukraine,
Novgorod province in Russian (Gundel 1922: 113; Joanidi 1978: 41; Potanin
1883: 714)) and probably completely absent in the European North. The
particular identification of these men with a group of robbers is known not
only in the Balkans but also among the Italians (Volpati 1933a: 461). The
Osmanian influence (“Seven brothers“, Mladenova 2006: 81) is not here
excluded but still this case can be also taken as an evidence of the early
westward spread of this motif.
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In Asia the easternmost case of interpretation of Ursa Major as seven
men is among the Koreans (Choi 1979: 167, no. 390). The interpretation of
Ursa Major known to the early inhabitants of the Pacific Asia whose de-
scendants reached America could be ,,canoe“. This meaning is recorded on
Bali, Okinawa, Marshall Islands, Aleut Islands, among the Muskogee (Ala-
bama and Seminole), West India and Guiana Caribs (Bergsland 1994: 218;
Erdland 1910: 21; Greenlee 1945: 138-140; Kitao 2002: 25; Magana & Jara
1982: 115; Monroe & Williamson 1987: 111; Robiou-Lamarche 1986: 484).
Episodic presence of ,,canoe” also in Europe and the Mediterranean (Mlade-
nova 2006: 85-86; Porsanger 2005: 26-27) makes it difficult to prove the
historic links between the Pacific traditions though Okinawa and Marshall
Islands versions are almost certainly related. According to both only five
major stars of the constellation without o and p mark the outline of the
boat.

The Old and the New World areas of Ursa Major as seven men are
separated with vast territories of the Northeast Asia and Northwest North
America where this concept is practically absent. The northernmost Sibe-
rian case is recorded among the western Evenki of Lower Tunguska. Three
brothers had a lot of reindeer, four brothers from the sky stole the rein-
deer and three brothers came to the sky to get them back. The reindeer
turned into multitude of stars, the sky brothers into four stars of the Dip-
per, three brothers into three stars of its handle (Yermakov 1988: 35-36).
Unlike Southern Siberian versions, the Evenki one does not mention Alkor
while the stars of the Dipper and handle are split into two sets, four and
three, that is characteristic for some versions of Cosmic Hunt (three hunt-
ers and four animals) but not for the typical Eurasian and American Seven
men tales.

The area of the spread of the ‘Seven’ men concept in Eurasia is mostly
inside territories that during the last glacial period were not covered with
ice and the arctic deserts. Such a geographical spread fits well the termi-
nus ante quem dating of ‘Seven’ men in Southern Siberia — Central Asia
based on the existence of precise parallels across the North American Plains.

Because of the wide spread and probably great age of both the Cosmic
Hunt motif and of interpretation of Ursa Major as seven men, the very
emergence of the concept of constellations selected from the undifferenti-
ated picture of the night sky in the Old World outside of Indo-Pacific re-
gions could be related just to these myths.
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URSA MAJOR AS A CART COMBINED WITH THE “‘SEVEN’ MEN
CONCEPT

In most of the modern (Spanish, Catalan, Portuguese, French, Irish, Ger-
man, Danish, Swedish, Icelandic, Estonian, Latvian, Lithuanian, Livonian,
Slovenian, Serbian, Bulgarian, Croatian, Macedonian, Rumanian, Hungar-
ian, Albanian, Polish, Czech, Slovakian, Ukranian, southern and central
Russian in Kostroma, Nizhni Novgorod, Riazan, Kursk, Orel, Tula,
Voronezh provinces, Belorussian, Gagauz) and ancient (Latin, Greek, Anglo-
Saxon, Goths) European traditions, Ursa Major is a carriage, a cart (Allen
1899: 420-428; Andree 1978: 104; Amadeus 1930: 225; Chubinski 1872: 14;
Kabakova 1998: 34; Kolchin 1899: 9; Krappe 1938: 145, 264—265; Kuperjanov
2003: 133-135; Laszlé 1975: 391; Loorits 1926: 81; 2000: 153; Maticetov
1972: 53-54; Mickiewicz 1955: 434; Mladenova 2006: 72—77; Moshkov 1901:
55; Niebrzegowska 1999: 147-148; Popov 2003: 271; Potanin 1899: 414,
Priiller 1961: 294; Rut 1987: 17; Sviatski 1961: 113; Tiurina 1972: 53; Tsenev
2004: 83; Vaiskinas 1999: 167; 2004: 173; Volpati 1933b : 38; Werner 1912:
195). It was the same in ancient Near Eastern traditions of Sumerians,
Babylonians and Hittite (Ivanov 1977: 123-124, 284; Kurtik 2007: 239-249).
If the origin of this name was in the Near East or in Europe, its spread
definitely could not precede the invention and spread of the wheeled ve-
hicles themselves. Because Ursa Major as a cart is known practically to all
Indo-European traditions in Europe and not known to most of other tradi-
tions besides those engaged in intensive cultural interaction with the Indo-
Europeans (Hungarians, Estonians, Gagauz), we can suggest that it was
known also to those Indo-European groups who in III-IT millennia B.C.
migrated far to the east. In favour of such a suggestion is a unique Mongo-
lian case of Ursa Major as Tergel od (“Cart-star) recorded by Academic
Mongolian-Russian dictionary (Kozmin 2008: 17). R. Allen (1899: 435) cites
a similar Ancient Chinese name Ti Tche, ,the Emperor’s Chariot“ adding
that ,this was doubtless a latter designation from Jesuit teaching®. How-
ever, this interpretation of Ursa Major is found already in Sima Qian’s
»ShiJi“(109-91 B.C.) (Syma Tsyan 1986: 115-116). Such a meaning both in
Mongolia and in China can ultimately go back to some Bronze Age Indo-
Europeans of Central Asia. However, to the south of the steppe zone in
Central Asia, Iran and India the Indo-European ,cart® either never was
known or at least did not survive. In these regions (Uzbek, Tajik, Persian,
Ishkashim, Vakhan, Hindu) the only interpretation of Ursa Major is ,,seven
men“ (Andreev & Polovtsov 1911: 35; Nikonov 1980: 295; R. Rakhimov,
personal communication, 20.10.2009; I. Steblin-Kamenski, personal com-
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Figure 3. Ursa Major as a cart.

munication 11.08.2006; Vassilkov & Neveleva 1987: 617). The same inter-
pretation is typical for the Caucasus where it is recorded among the Adyg,
Kabarda, Abkhaz, Ossetians, Ingush, Chechen, probably Georgians and
Armenians (Aliroev 1976: 224—225; Chibirov 2008: 87; Dalgat 1972: 337,
Khvartskia 1994: 60; Kokov 1980: 171; Meretukov 1980: 173; Miller 1882:
300; Potanin 1883: 714).

The Seven women are known across more or less the same latitudinal
belt of Eurasia as Seven men among the Armenians, possibly Greeks of
Rhodes and Cyprus, Nuristani, Volga Tatars, Bashkir, Chuvash, Khakas,
Bedouins of Syria and Arabia and western Miao in China (Barag 1987: 34,
no. 6; Davletshin 1979: 48; Ganalanian 1979: 123, no. 326; Graham 1954
250-252; Henninger 1954: 91-92; Litvinski 2004: 123; Mladenova 2006: 86;
Nadrshina 1985: 11, no. 4; Sirotkin & Ivanov 1970: 129; Rassadin 1996: 7—
8, no. 1; Vorobiev & Khisamutdinov 1967: 315) as well as in North America
among the Winnebago, Yuki and Kiowa (Foster 1944: 233; Gibbon 1964:
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237; Smith 1997: 28-30). These cases are rare and look like chance devia-
tions of the main ,male“ version, especially in America. For example, in
the Winnebago tale seven warriors turn into Ursa Minor, seven virgins
into Ursa Major and an evil shaman who pursued them in Polaris. Accord-
ing to more common variants from the Plains, men and a girl who run
away from the pursuer turn into Ursa Major. Because in the Winnebago
example girls are seven, not one, the Ursa Minor seems to be included in
the tale. Half a century ago W. Gibbon (1964) discussed relevant North
American Indian myths in detail.

Combination of ,cart“ with ,men“ produced complex tales in which dif-
ferent persons and animals participate. One version known in the Balkans
and Eastern Baltic describes Ursa Major as a cart, a driver, an ox and a
wolf or bear who swallowed the second ox and was put in its place by the
driver (Kuperjanov 2010). In another version recorded among the Basque
and with some variations in the south-west of France and in Sicily no cart
is mentioned but the oxen remain (Kabakova 1998: 36-38, no. 23; Krappe
1930: 264; Volpati 1933a: 458-459). When two thieves stole two oxen, the
peasant sent first his servant, then a house maiden and then a dog to
pursue them and all the participants reached the sky. The four stars of the
Dipper are oxen and thieves, the three main stars of the handle are ser-
vant, maiden and peasant and Alkor is a dog.

The image of Ursa Major as a cart acquired additional details already in
antiquity. In particular, the interpretation of two stars as oxen that pull the
cart being so typical for late European versions being known already in the
Roman Empire (Hyg. Astr. I1.2). However, complex interpretations, related
to constellations as well as to lunar spots, are not recorded in early Greek
sources and possibly developed since the Hellenic times. Frequency of
chance modifications introduced into tales depends on the number of acts
of their retelling. Therefore general proliferation of the folklore is an ex-
pected phenomenon in complex multi-ethnic societies with high demo-
graphic density. The emergence of such societies in Europe only took place
in late Antiquity.

In Northern Europe no predominant way of interpretation of Ursa Ma-
jor besides ,,cart”is recorded. ,,Dipper” could be widely known but this name
is historically unspecific and episodically registered in different traditions
up to Olchi of Lower Amur (Smoliak 1991: 21) and Coastal Salish (Smith
1940: 134). Neither the pursuit of the elk Hiisi in Finnish-Karelian tales
nor Finnish Otava (probably: fish-trap) for Ursa Major is related to the
Cosmic Hunt while in the Sami eschatological myth Ursa Major is a hunt-
ers’ bow but neither game animal nor hunters with an animal as in Siberia
and North America. The westernmost Siberian-type interpretation of Ursa
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Major in context of Cosmic Hunt myth is for the Mari (elk with its young
and hunter with his dog) (Potanin 1883: 713). More distant parallel is among
the Chuvash (two hunters with three dogs and two horses were frozen to
death and turned into Ursa Major) (Ashmarin 1984: 26). W. Gibbon (1972:
239) includes Komi-Zyrian into groups to which chase of the cosmic elk
was known but neither myself nor V. Napolskih (pers. comm.) were able to
discover a source of this information. A Siberian type Cosmic Hunt myth,
perhaps, could be known in the Eastern Baltic area if it was brought there
from the east somewhere in Early Holocene together with the Path of
Birds for the Milky Way, Girl with water pails seen in the lunar spots and
conception of stars as sky openings (Berezkin 2009b). However, regional
distribution of these three motifs in Asia and North America demonstrates
a weak correlation with distribution of Ursa Major as a game animal or as
three hunters and animal in context of the Cosmic Hunt myth. The latter
interpretation of Ursa Major in Siberia much better correlates with inter-
pretation of the Milky Way as a snow track which is alternative to the Path
of birds.

To sum up, ‘Seven’ men is widely known across the moderate belt of
Eurasia and was probably a predominant interpretation of Ursa Major in
Central and Southern Europe before the spread of its interpretation as a
wheeled vehicle. Its interpretation as a bear could also have existed al-
ready in the pre-agricultural epoch. Information on a possible spread in
Europe of the Cosmic Hunt myth with Ursa Major interpreted as a pur-
sued animal (all seven stars or four stars of the dipper) is, however, rare
and uncertain. According to the Ancient Greek myth, Arkas attempted to
kill a bear not knowing that the animal was his transformed mother Kallisto.
No hunting in the sky is described, however, Kallisto and Arkas being sim-
ply transformed first into a bear and bear cub and then into Ursa Major
and Ursa Minor (Paus. VIII 3, 3). This identification of two circum-polar
constellations with a big female animal and her young reminds us of the
Tuareg and possibly Lezgin interpretation that were mentioned above.

SKY OF THE FARMERS

For Orion and the Pleiades early European meanings seem to be mostly
lost and replaced with interpretations related to agriculture or other ac-
tivities that could hardly develop before Neolithic. Interpretations of the
three stars of Orion’s Belt and six or seven stars of the Pleiades as persons
(men, girls, members of a family) could be known, of course, from any time
but they are not specific enough to be used in historical reconstructions.
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Cosmonyms related to agriculture
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Figure 4. Cosmonyms related to agriculture.

Three meanings all related to agriculture and particularly to harvest-
ing are, in Europe, connected with Orion. The first meaning is tools used
for harvesting and processing of hay or cereals such as scythe, sickle, flail
and rake. This variant was known to the Italians, French, Estonians, Finns,
Slovenians, Kashub, Serbs, Croatians, Slovenians (Belova 2004; Bonser
1928: 346; Kuperjanov 2003: 147, 165; Maticetov 1972: 67; Mladenova 2006:
123, 144; Smitek 2001: 132—133; Sviatski 1961: 123; Volpati 1932: 162, 170,
172-173). Among Slavic people the meaning ,kosy“ (scythes) is sometimes
difficult to select from the meaning ,koscy“ (mowers). ,Mowers“ is the sec-
ond ,agricultural“ name for Orion widespread in Europe. ,Mowers“ is reg-
istered among the Italians, Germans, Croatians, Slovenians, Bulgarians,
Hungarians, Rumanians, Poles, Slovakians, Czecks, Belorussians,
Ukranians, Russians and Lithuanians (Andree 1878: 109; Belova 2004; Chu-
binski 1872: 14; Fedorovich 2009: 17; Gladyszowa 1960: 45; Grimm 1882:
726; Karpenko 1992: 194; Rut 1987: 20; San’ko 2004a: 236; Smitek 2001:
132-133; Sviatski 1961: 122—-123; Vaiskiinas 1999: 167-168; 2004: 176). Rus-
sian names related to processing of hay, cereals and flax (rake, flail) are
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The Belt of Orion is

® beam of a scale

O a yoke for pails

Figure 5. The Belt of Orion as a scale or a yoke.

found only, or at least mostly, in northern provinces and across the zone of
later colonization (Ural, Siberia, Saratov province on Volga).

The third ,,agricultural® name for Orion in Europe is ,plough®. Accord-
ing to many versions, three stars of the Belt are the plough’s handle. Orion
as a plough is mostly recorded in more southern areas of Europe among
the Italians, Galicians, Germans, Bulgarians, Macedonians, Serbians, modern
Greek, Albanians, Romanians and Ukrainians (Fedorovich 2009: 17; Mlade-
nova 2006: 120; Stoinov 2006: 263; Sviatski 1961: 123; Znoiko 1989: 49,
212). In Ukraine this concept often correlates with the interpretation of
Cassiopeia as a harrow. Among the Russians, the constellation associated
with the plough (,chipiga“, ,chipega, — name for the plough’s handle) is
registered only in the Don basin in the Russian-Ukranian border zone and
the name is applied not to Orion’s Belt but to Ursa Major (Rut 1987: 18).
The ,,plough® for Ursa Major was also known in England, Scotland and
Ireland (Allen 1899: 431; Grimm 1883: 727, 730).

Unlike ,mowers“, ,rake“ and the like that have compact areas of distri-
bution and are not registered by early sources, ,,plough® has distant paral-
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lels both in time and in space. Sumerian and Babylonian sources mention
the constellation of the Plough though identified not with Orion but with
Andromeda and ,stars of Northern Triangle“ (Kurtik 2007: 66—70). The
Karachai people of Northwest Caucasus interpret Ursa Minor as a plough-
share (Jurtubaev 1991: 136). The Baiga who speak the Central Dravidian
language and practice shifting cultivation in Madhya Pradesh identify one
group of stars with a plough and another (possibly Belt of Orion) with a
stick used both for agricultural work and for washing of clothes (Elwin
1939: 335). But the most near analogies to European concept are among
the rice cultivators in Thailand, Cambodia, Java and Bali (Andree 1878:
109; Maal3 1921: 47, 51). These facts could be considered as an accidental
coincidence but they fit well a more general tendency of sharing mytho-
logical motifs by folk traditions of Europe and of Southeast Asia with no
parallels in Ancient European sources (Berezkin 2006b; 2008b). Another
spectacular parallel of this kind is a concept of the Pleiades as a hen with
its chicken, a group of chickens, etc. It is not found either in Greek or in
Near Eastern ancient sources but is widespread in Central and Southern
Europe, Tropical Africa (mostly Western) and also in Southeast Asia where
the domestic chick was initially domesticated (Berezkin 2010). Mechanism
of transmission of Southeast Asian mythology to Europe is far from clear
but can be understood in context of exchange of ideas across Eurasia after
formation of the ,,world-system®“.

Absence of the Plough in Greek and Roman sources is against the hy-
pothesis of inclusion of such a cosmonym into European sky map thanks to
contacts with Mesopotamia. However, ancient sources contain no informa-
tion on the sky lore of Thracian and more northern areas of Europe where
yagricultural® names of constellations were mostly recorded later by eth-
nographers. Overall spread of agricultural interpretations of Orion in Eu-
rope fits moderately well the spread of the Starcéevo-Koros-Cris and its later
Neolithic descendents (including LBK) across the Balkans and Central
Europe in VI millennium B.C. Penetration of these cosmonyms into East-
ern Baltic and present day Russian area could to take place only later, of
course.

Constellation names related to harvesting tools and to people who use
them are concentrated in central, central-eastern and south-eastern parts
of the continent and unknown outside of Europe. The eastern part of the
area of their spread is overlapped with the area of interpretation of the
Orion’s Belt as a yoke which also includes the Middle Volga region. The
»yoke“is recorded among the Bulgarians, Romanians, Ukranians (possibly
only Eastern), Belorussians, Russians (Orel, Riazan, Arkhangelsk prov-
inces), Chuvash, Mari, Mordva, Volga Tatars, Bashkir (Aktsorin 1991, no.
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37; Davletshin 1979: 48; Mladenova 2006: 132—-133, 262; Nikonov 1973: 378;
Potanin 1883: 723; Yuhma 1980: 266, 288; Zolotnitski 1874: 23). The case of
Bunak of Timor (bamboo pole for carrying water pails) looks like a chance
coincidence (Friedberg 1973: 133). To the southeast of ,yoke“ mostly in
Asia three stars of Orion’s Belt are interpreted as a beam of a scale. This
variant is found among Arabs of Hadramaut and Bedouins of Jordan, Bul-
garians, Greeks, Georgians, Armenians, Azerbaijan, Turks, Udmurt,
Kazakh, Kirghiz, Siberian Tatars (Chuloschnikov 1924: 243; Henninger 1954:
112; Kuftin 1916: 128; Mladenova 2006: 139—140; Potanin 1881: 126; 1883:
723; Rodionov, personal communication, 2006). According to R. Allan (1899:
315), this concept was known to the Chinese. All information that Allan
possessed on the Chinese sky lore had been probably taken by him from
Sima Qian’s ,,Shi Ji“. However, in the ,,Shi Ji“ ,,Scale“ is associated not with
the Belt of Orion but with other stars (Syma Tsyan 1986: 117, 266). The
very abundance of Chinese star names related to objects and tools makes
doubtful any historic relation between ethnographically known Eurasian
and Ancient Chinese cases.

The meaning of both concepts, i.e. Yoke and Scale, is fairly similar and
their historical interrelation is especially probable considering the adja-
cent position of the areas of their spread on the map.

The origin of Scale can be related to the spread of the influence of Is-
lam. Among the Kazakh and Kirghiz this meaning is alternative to the
meaning , Three deer” which was related to the Cosmic Hunt myth and
certainly much older than Scale. Is Yoke only an offshoot of Scale or has it
its own deeper history is still unclear.

It is not excluded that before becoming ,,wavers®, ,rake“, ,yoke® or ,scale“,
Orion in Europe was interpreted in context of the Cosmic Hunt myth just
as it was in Tropical Africa and in Southern Siberia — Central Asia. The
Caucasian data partly fill a gap between Africa and Central Asia. Besides
the Rutul version mentioned above the Armenian one also exists. When
Haik (legendary ancestor of Armenians) died he and his dogs turned into
constellations of Orion and Canes Venatici. A relief on a wall of a 4 cen-
tury A.D. tomb, representing a warrior with two dogs killing a wild boar,
possibly illustrates this tale (Stepanian 1971: 13). For the Ancient Greeks
Orion was also a hunter.

CONCLUSIONS

Reconstructing early European ideas about the night sky we should con-
sider interpretations of the sky objects known across all Northern Hemi-
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sphere. Along with idiosyncratic cases, there are several concepts known
from Africa to North America. The most widespread Eurasian — North
American interpretation of Ursa Major is ‘Seven’ men with Alkor as a dog
or as a younger or weaker person (youth, girl, young woman). This concept
must be known across the moderate zone of Eurasia at least since the
Terminal Paleolithic and brought from Southern Siberia to the North
American Plains. The Cosmic Hunt myth and the interpretation of Belt of
Orion in its context probably also emerged somewhere in Central Eurasia
and were brought from there to North America and to Africa. African ori-
gin of these concepts is not completely excluded. In this case we must
suggest, however, that not only a dog as a participant of the hunt was
added later (no dogs in Africa before the Holocene) but also that the spread
of the motifs in question was from Africa to continental Eurasia and took
place well before the peopling of America. This is rather unlikely because
no other reliable African — continental Eurasian parallels of the same age
have yet been discovered. The available cases of the motifs shared by Eur-
asian and African traditions can be more easily interpreted as a result of
back migrations to Africa from Asia (Berezkin 2009a; 2009b).

In Eurasia those areas where main stars of Ursa Major were identified
with seven men and where three stars of Orion were identified with three
(rare: one) ungulate animals pierced with an arrow largely overlap but in
America they are adjacent. The Belt of Orion, in context of the Cosmic
Hunt, is typical for the Southwest while the motif of ‘Seven’ men is re-
corded across the Plains and rarely in the Northeast, both motifs being
found together only among Wichita and Gros Ventre. This difference in
area distribution of these concepts in Asia and in America needs an expla-
nation that I am unable to suggest at the present time.

In the moderate zone of Europe in Mesolithic times Ursa Major was
most probably interpreted as seven men but possibly also as an animal,
first of all a bear. The mutual relationship of these two concepts is unclear.
The circum-Yenisei interpretation of Ursa Major as three hunters and a
game animal (an elk) looks like combination of both. If the Cosmic Hunt
was known in Mesolithic Europe at all, it was probably related to Orion.
For northwest Europe deep reconstructions are hardly possible because
the data on folk cosmonymies here are too scarce. The epic and eschatological
picture of Cosmic Hunt among the Sami is unique. Because Orion, Cassio-
peia and the Pleiades are incorporated into it, parallels are not with more
southern European but with more eastern Arctic traditions such as
Nganasan, Northern Yakut, Paleoasiatic, Eskimo and especially with
Chukchi and Chukotka Yupik (Bogoras 1939: 25-29; Ushakov 2001: 172).
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The interpretation of the Pleiades as a hen with chickens and of Orion
as agricultural tools or harvesters, as a yoke and as a scale could not exist
before the Neolithic. ,,Chickens“ were probably brought from Southeast
Asia after the continental-wide system of communications was well at work
and for Plough such a hypothesis also is not excluded. ,Mowers®, ,flail”,
y,rake“ etc. look like local inventions possibly as early as the first European
cultures with a productive economy though much later origin is also pos-
sible. The Yoke and Scale can be as late as from Islamic influence and the
topic needs further investigation.

It should be recognized that the data available now are not sufficient for
reconstruction of the star-lore of the distant past with desired reliability,
and many suggestions are conjectural. The search for additional cosmonymic
materials both published or preserved in the archives is necessary.
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Kokkuvote
SEITSE VENDA JA KOSMILINE JAHT: EUROOPA TAEVAS
ENNEMUISTE

Selleks, et rekonstrueerida varase Euroopa tidhistaeva-uskumusi, tuleb
vaadata uskumusi taevakehade kohta, mida tuntakse kogu pohjapoolke-
ral. Nende hulgas on lisaks ainukordsetele ka mitmed uskumusi, mis on
tuntud Aafrikast kuni Pohja-Ameerikani. Koige laiemalt nii Euraasias kui
Pohja-Ameerikas levinud uskumuse kohaselt on Suur Vanker seitse meest,
kusjuures Alcor on koer v6i noorem ehk norgem isik (poiss, tiidruk, noor
naine). See uskumus peab olema levinud iile Euraasia parasvéotme hilje-
malt paloeliitikumi 16puks ning saabunud Pdhja-Ameerika tasandikele
Louna-Siberist. Kosmilise jahi miiiit ning Orioni vié6 tolgendamine selle
kontekstis on tdenioliselt samuti tekkinud kusagil Kesk-Euraasias ning
sealt levinud Pohja-Ameerikasse ning Aafrikasse. Nende uskumuste pé-
ritolu Aafrikast ei ole taielikult vilistatud, kuid sellisel juhul tuleks oleta-
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da, et mitte ainult koer jahi osalisena ei ole hilisem lisand (Aafrikas polnud
koeri enne holotseeni), vaid ka konealune motiiv levis Aafrikast Mandri-
Euroopasse ning see juhtus enne Ameerika asustamist. See on kiillalt eba-
toendoline, kuna sellest ajastust pole teada tihtki teist usaldusvairset Aaf-
rika ja Mandri-Euraasia paralleeli. Teadaolevad motiivid, mis on levinud
nii Euraasia kui Aafrika kultuurides, on hélpsamini télgendatavad Aasiast
Aafrikasse tagasirdandamise tulemusena (Berezkin 2009a; 2009b).

Need Euraasia alad, kus Suure Vankri peamised tdhed on tuntud kui
seitse meest ning kus Orioni kolm tdhte on tuntud kui kolm noolest lastud
soralist (harva iiks soraline), on suuresti kattuvad, Ameerikas aga mitte.
Orioni vo6 on Kosmilise Jahi kontekstis laialt levinud Ameerika edela-
osas, kuid seitsme mehe motiiv on tuntud Kesk- ja Suurtasandikul ning
vaid uksikuid teateid on Kirde-Ameerikast. Koos esinevad need motiivid
vaid Wichita ja Gros Ventre’i piirkonnas. Selline kujutelmade piirkondliku
leviku erinevus Aasias ning Ameerikas vajab seletust, mida ma praegu ei
suuda pakkuda.

Arvatavasti ndhti mesoliitikumi ajastul Euroopa parasvootme aladel
Suurt Vankrit kui seitset meest, kuid téenédoliselt ka kui looma, eelkdige
karu. Nende kahe kujutelma omavahelised seosed on ebaselged. Jenissei
umbruse tolgendus Suurest Vankrist kui kolmest jahimehest ning saak-
loomast (pdder) tundub olevat nende kahe kombinatsioon. Kui Kosmilist
Jahti mesoliitikumiaegses Euroopas tildse tunti, siis ilmselt Orioniga seo-
tult. Loode-Euroopa alade uskumuste pohjalik rekonstruktsioon on sisuli-
selt véimatu, kuna andmed piirkondlikest rahvalikest kosmoniitimidest
on liialt napid. Saamide eepiline ning eshatolootiline Kosmilise Jahi kuju-
telm on unikaalne. Kuna sellesse on kaasatud Orion, Kassiopeia ning Ple-
jaadid, ei leia me paralleele mitte 1d6unapoolsest Euroopast, vaid idapoolse-
telt arktilistelt rahvastelt nagu nganassaanid, péhja-jakuudid, paleoasiaa-
did, eskimod ja eriti tSukt$i ja tSukotka jupikid (Bogoras 1939: 25-29;
Ushakov 2001: 172).

Uskumused Plejaadidest kui kanast tibudega ning Orionist kui péllu-
tooriistadest, saagikoristajatest, koogust voi kaalust ei saa parineda vara-
semast perioodist kui neoliitikum. Kana-kujutelm levis arvatavasti Kagu-
Aasiast parast kogu mandrit hélmava suhtlusvorgustiku teket ning sama
voib pohjendatult oletada adra-kujutelma kohta. Paralleelid niitjate, koo-
tide, rehaga jmt niivad olevat kohalikud viljamoeldised, mis voivad péri-
neda esimeste Euroopa pollumajanduskultuuride tekke ajast, kuid sama
hasti olla ka palju hilisemat paritolu. Koogu ja kaalude kujutelmad voivad
olla hilisem islami mg&ju ning see teema vajaks edasist uurimist.

MARKSONAD: kosmilise jahi miiiit, kosmoniitimid, Suur Vanker, Orion,
Plejaadid, rahvastiku ranne
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KOSMOSE LOOMISE/TEKKIMISE MUUDID LAHIS-IDAS

Peeter Espak

TEESID: Artikkel analiitisib muistseid sumeri loomismiiiite, kus
maailma tekkimist voi loomist kirjeldatakse peamiselt kui mees-
soost taevajumala An’i ja naissoost maajumala Ki suguakti tulemit.
An ja Ki asuvad iihtesse, misjéarel Ki jadb rasedaks ja siinnitab mit-
med teised sumeri tdhtsad jumalused — nende hulgas ka kuujumal
Su’eni ja piaikesejumal Utu. Analiitisitud miiiitide hulgas on vara-
dinastilised (ca 24. saj eKr) Bartoni silinder ja mitdifragment ni-
mega Urukagina 15. Uus-sumeri miiiitidest on vaatluse alla voetud
inimeseloomismiiiit ,,Enki ja Ninmah“ ning eepilis-miiitiline lugu-
laul ,Gilgames, Enkidu ja allilm®. Voérdlevate niidetena on toodud
paralleele ka Vana Testamendi Genesise loomismiidiga; uut tatipi
ja inimesele vabanemist pakkuva L#his-Ida loomismiiiidina on esi-
tatud Johannese evangeeliumi algus. Artikkel 16peb arvamusega, et
ka tdnapdevane fiitisikaline loomismiiit Suurest Paugust on koi-
gest miitoloogiline viis maailma kirjeldamiseks, mis ei erinegi oma
olemuselt vidga palju kdige varajasematest sumeri miiiitidest, kuigi
on lidhedasem teatavale objektiivsele tdelisuse printsiibile.

MARKSONAD: sumeri miitoloogia, Lihis-Ida usundid, loomismiiii-
did, miit ,Enki ja Ninmah®, eepilis-miitiitiline lugulaul ,Gilgames,
Enkidu ja allilm“, Bartoni silinder, Ukg 15

Sumeri miitoloogilised tekstid algavad sageli sissejuhatava osaga, kus on
kirjeldatud tdnapéevase maailma teket. Miititides, mille sissejuhatuses on
mainitud alguses maailma loomist, ei peatuta sel teemal hiljem enam pi-
kemalt ning sidirased sissejuhatavad 16igud on téenzoliselt kasutusele voe-
tud esmalt seet6ttu, et anda 