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OCHOBHbIe 3Tanbl U OpraHu3aLuoHHbIe (HOPMbI
pa3BuTUA apXeoacTPOHOMUM

B HacTosiieM cOopHuke npenctasieHbl 30 qOK/IaqoB, MPOYUTAHHBIX CHELUAH-
cramu u3 10 rocygapcTs Ha KOHGEpeHIHH “ACTPOHOMUS APEBHUX LuBUIM3auui” EB-
pomneiickoro o6uiecTBa actpoHoMuHd B KyJnbType (SEAC) B pamkax O6BbeIMHEHHOTO
Esponeiickoro u HanoHansHOro actpoHomMuyeckoro cbesna (JENAM), npoxoaus-
uiero B Mockse B 'ocypapcTBeHHOM AcTpoHoMuueckoM HHCTUTYTE UM. I1.K. lITepH-
6epra npu MI'Y (TAWII MI'Y) 23-27 mas 2000 r.

Ha3paHue cO0pHHKA HECKOJIBKO OT/IMYAeTCsl OT Ha3BaHUS TEMbl KOH(epeHuuu.
Heo6xoquMOCTb 3aMEHUTh TEPMHH “LUBMIN3aLUs” Ha “OOLIECTBO” BbI3BAHA TEM,
4YTO MpeJCTaBlEHHbIE AOK/IaJbl B TEMAaTHYECKOM, XPOHOJIOIHUECKOM U TEPPUTOPH-
aJIbHOM OTHOILIEHHMH BBIIIUIM 32 PAMKH NEPBOHAYANIBHO OG'bSIBIIEHHO!N TEMaTHKHU KOH-
¢epeHIMH, YKIaAbIBAIOWEHCS B MOHATHE “LMBUIN3ALMS .

B oTeuecTBeHHO# U 3apyOexxHO# UCTOpHOrpadHu TEPMHUH LUBUIM3ALMS O3HAYA-
€T onpefieNieHHbIl YPOBEHb OOLIECTBEHHOrO PAa3BUTHUS MaTepUAJIbHOW M AYXOBHOM
KYJBbTYpbl OOIIECTBA, JOCTUTHYTbIA TOM WJIM MHOH OOILECTBEHHO-IKOHOMHUYECKOH
¢opmanueit (CoBeTckasi iCTOpHUecKas aHIMKIonenus. Mocksa, 1974. T. 15. C. 770).

ITo MHEHHIO CNEeHANUCTOB, A1 JPEBHHUX LIMBUIN3aLUi XapaKTePHbI CJIENYIOIIHE
MOKa3aTelu:

— B 06J1aCTH 3KOHOMUKH — YCOBEPILIEHCTBOBAHHE NPONYKTOB MUTAHUSI, YCUIEHHE
00111eCTBEHHOT O pa3jesieHusl TPyAa, OOMEH Ha YPOBHE KyNLOB-IPO(ECCUOHANOB, Ha-
JINYHE [CHET;

— B COLMAIBHO-TIOJIUTHYECKOH cpepe — Hallnuue COLHaNbHO AU depeHnpoBaH-
HOro o61IecTBa U FOCYAapCTBa;

— B cpepe KynbTypbl — HAIMYHE MUCbMEHHOCTH U UCKYCCTBA;

— B MUPOBO33PE€HYECKUX NPEACTABIECHUSIX — (POPMUPOBAHUE HOBBIX UI€OJOTHYE-
CKHUX KaHOHOB, OOJIEYEHHbIX B PEIMITHO3HbIe (POPMbI U HANIPABJIEHHBIX HA OOOCHOBA-
HHMEe U mnojjepxaHue npaponopsaka (Maccon B.M. Ilepsbie nuBunu3auuu. JleHuH-
rpan: Hayka. 1989. C. 5-13).

I'. Yaiing Ha OCHOBaHMH apXeOJIOrHYE€CKUX OTKPBITHI NPEIOXKHUI AECATh NPH-
3HAKOB UBUIM3ALUA: 1 — ropoa; 2 — MOHyMEHTalbHblE OOILeCTBEHHbIE CTPOECHUS;
3 — HaJIOTM UJIM 1aHb; 4 — UHTEHCUBHOCTb 3KOHOMUKH, TOPrOBJIs; 5 — BbIE€JIEHHE pe-
MECJIEHHUKOB-CIIEIUAJIMCTOB; 6 — MUCbMEHHOCTb; 7 — 3a4YaTKU HayKHu; 8 — pa3BUTOE
UCKYCCTBO; 9 — mpuBMJerupoBaHHbIe Kijacchl; 10 — rocymapcrBo. HeusMeHHbIMHU
CIYTHUKAMH NepBbIX LUUBHIM3aUMA Yainba cuMTan MOHYMEHTAllbHbIE COOpPYXKe-
HUSA — KYyJIbTOBble, cBeTCKUe, norpebanbHble. (Childe G. The urban revolution //
Town Planning Rev. 1950. Vol. 21). CnegoBaTenbHO, COLHaIbHO-3KOHOMUYECKYIO
CYLIHOCTb UBUJIM3ALMIA COCTABISIOT NMOSIBIEHUE KJIACCOBOr0 OOLIECTBA U TOCYAAp-
CTBA; KYJIbTYPHbIil KOMIUIEKC [UBHIIM3ALMHA ONPENENIIOT MOHYMEHTAlIbHAs apXHUTe-

10



KTypa, FOpojla U NUCbMEHHOCTb; UAEONIOTUYECKas cpepa XxapaKTepHU3yeTcs NosABIIe-
HUEM PEJIUTHH.

B cOOpHUK e BKJIIOYEHbl JOKIabl MO ACTPOHOMHMYECKUM IMPEACTABIEHUSIM
APEBHEr0 HAaceJEHHUs] Pa3HOH CTENEHHU U YPOBHSI OpraHM3alM, HAYMHAsl C OXOTHUYb-
UX KOJUIEKTHBOB 3IMOXH NAaJICOJIUTA U O 3THOrpauyeckoir coppeMeHHocTH. [Jaxe
[JI1 OCHOBHOYW TeppuTOopud EBpomnbl NpH 3HAYUTENBHBIX YCIEXax 3eMilefeb4eCcKo-
CKOTOBOAYECKUX OOLLECTB 3MOXU IHEOJIUTA, JOCTUIIINX B OTACIbHBIX CIy4asiX KOH-
LEHTPALUUU BJIACTH U CO3[aBLIMX NpPECTUXHble coopyxeHHs oT CTOyHXeHAaxka Jo0
MajbTHACKMX XpaMOB, UUBHWIM3aLUsl KaK yCTOWYMBbIA MHOTOKOMIIOHEHTHBINA COLIMO-
KYJIbTYPHbIH KOMIIJIEKC (POPMUPYETCS IPAKTUYECKH B MOPY XKENE3HOTO BEKA C IIUPO-
KHM HUCMOJIb30BaHHUEM KYJIBTYPHbIX CTAHJApTOB IPEKO-PUMCKOrO MHMpa B KauyecTBe
3TaJIOHOB TorjamHe anoxu (Maccon, 1989. C. 4).

Takum 00pa3oM, U30XKEHHbIE AapryMEHTbI MO3BOJSIIOT BIOJHE OOOCHOBAHHO
YyTOYHUTb Ha3BaHUE COOpPHHUKA, 3aMEHUB CJIIOBO “LMBHIM3aLus’ Ha Ooyee eMKoe —
“o6mectBo”. HoBoe Ha3BaHHME MAKCHUMAaJbHO COOTBETCTBYET TEMAaTHUKE BCEX Ipea-
CTaBJIEHHBIX NOKJIAI0B, YUUTBIBasA 30Xy, yPOBEHb OpPraHU3alMU YEJOBEYECKHUX KOJI-
JIEKTUBOB U HEPAaBHOMEPHOCTb HCTOPUYECKOTIO Pa3BUTHUS 4EJIOBEYECKOro 00iiecTBa
B pa3jM4HbIX PETHOHAX 3€MHOrO L1apa.

JlaHHasg KHUra — UCCIelOBaHHE KOMIIJIEKCHOE. B Hell mpefcTaBieHbl pe3ybTaThl
Hay4YHbIX [IOUCKOB apXe0JIOrOB, aCTPOHOMOB, UCTOPUKOB, 3THOrpacoB, (PUIOJIOrOB,
reou3uKOB, NMajJeOKJIUMATOJIOrOB N0 NpobjeMaM apXeoaCTPOHOMHHM — HOBOH OT-
paciu Hayku, (popMUPYIOLIENCA HAa CTbIKE TYMAaHMTAPHBIX M €CTECTBEHHBIX 3HAHHM.
¥YKe caM Kpyr NEpeyUcCI€HHbIX HayuHbIX QUCLUIUIMH, UX Pa3HOIUIAHOBOCTb CBHE-
TEJNbCTBYIOT O MEXAUCUUIUIMHAPHOCTH apXe€0aCTPOHOMHH, O CJIOXHOW U I1yOOKOM
CHCTEME CBsI3€H, CyLIECTBYIOLMX MEXY pPa3N4YHbIMH Hay4YHbIMU HallpaBJICHUSIMY, B
TOM UM MHOU MEpe CBA3aHHBIMU C apXE0aCTPOHOMHUEH.

BHe apxeoacTpOHOMHYECKOroO “NOHUMAaHUs” OTAEAbHBIX NPOOIEM B Pa3HbIX Ha-
yKax TPYAHO MOCTUYb UX CTPYKTYPHOE H CMbICIOBOE cofiepKaHue. OcOOEHHO 3TO Ka-
caeTcsl apXeoJyIoruy, rie miaHurpacgus 60JbIIHHCTBA 0O BEKTOB COOTBETCTBYET CIIe-
1 (UYECKOMY NPEACTABICHHIO JPEBHUX OOUTaTeNIedl KOHKPETHBIX PETHOHOB O CTPY-
KTYype MUpa 1 KaJeHIapHOH CUCTEME. APX€0aCTPOHOMUUYECKAsi CEMAHTHKA IPOHU3bI-
BaeT BCE KaTerOpHH APEBHHUX NMaMSATHUKOB — CBATUJINIIA, TOrpeOEeHHs], ETPOrIUPBbI,
NOCEJIEHHs, H 3TO TpeOyeT OO bEAMHEHHBIX METOAOJOTHYECKHUX MTOIXOA0B NOYTH BCEX
YIOMSIHYTBIX BbILIE€ HaYYHbIX AUCLIUIUIMH.

ApxeoacTpOHOMHUsI KaK HAay4YHOE HamnpaBJ€HUE HMEET HUCKJIIOYHTEIBbHYIO
Ba>KHOCTD J151 BbISIBJIEHUS HEe TOJIbKO HCTOKOB U 3TAIlOB pa3BUTUS aCTPOHOMUYE-
CKHX 3HAaHMH, HO M JUISl PEKOHCTPYKIMHU APEBHUX MUPOBO33PEHYECKUX KOMIIJIEK-
COB, XapakTepa M COAEpP>KaHUs JPEBHUX MPOU3BOACTBEHHbIX I[UKIIOB, 3TAITHOCTH
NaJIEOKJIMMAaTHYECKNX KOJeOaHUH, KOPPEKTUPOBKM NEPUOAM3aLMU U XPOHOJIO-
MU apXeOoJIOTMYEeCKUX KYIbTYyp, pa3rajku TaiH JpeBHEro MU(GOTBOpYECTBA, UC-
cnenoBaHUs nyTed U GOpM pa3BUTHUSA KaJ€HAAPHBIX CUCTEM U IPEBHErO 3HAHUS B
1eJIOM. YUYUTbIBasi HOBU3HY NpoGaeMaTHKH, Liej1eco06pa3HO OCTAHOBUTHCS XOTH
Ob1 B caMoii o01el popMe Ha ABYX aKTyaJIbHbIX BOIIpOCaX: KAKOBO COJlep>KaHHUE
MOHSITUS ‘‘apXe0acTPOHOMHUsSI” M KaKOBbl OCHOBHbIE 3Tallbl U OPraHU3alMOHHbIE
¢dopMbI pa3BUTUS 3TOTO HOBOI'O HAYYHOIr'O HaNpaBlIeHUs B MUpe U B Poccuu B ya-
CTHOCTH.
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HeoOxopquMocTb onpefeneHust NOHATUS “‘apXxeoacTpoHOMHS™ (‘‘maneoacTpoHO-
MHS”’) BO3HHMK/IA CO BPEMEHHU CTAHOBJIEHHMS 3TOTO HAay4HOrO HANpaBJIEHHS, TO €CThb
6oJiee TPUALIATH JIET Ha3aj, C NOsiBJIEHUEM paboT OpuTaHckoro acrpoHoma [Ix. Xo-
KHHCa, MOCBSAILEHHBIX ACTPOHOMHYECKOMY COA€P>KaHUIO YHHKAJIBHOIO apXeoJjoruye-
ckoro namaTHuka CtoyHxeHpx. C Tex Nop 3TOT BONPOC UIMPOKO AUCKYTHPYETCS BO
BCEM MHUPE Ha MHOTOYHMCIIEHHBIX CUMIIO3UYMaX, KOH(EpEeHIUIX, Ha CTPaHULAX XYp-
HaJIOB U KHHT 110 JaHHO! Npo6yieMaTUKe. ITO BIOJIHE 3aKOHOMEPHO, MIOCKOJIBKY JTO-
0asi HayKa Ha4YMHAETCA C ONpeJe/IeHUs €€ IPeAMETa U BbIpAOOTKM CUCTEMbI MOHATHH
U KJ1aCCU(PUKALNOHHBIX KDUTEPHEB.

I'nyGokuit u cepbe3Hblil NOAXO] K IOHATHIO “apXe0acTpOHOMHUsA” TpeOyeT crneuu-
ajqbHOro MoHorpaduuyeckoro uccnenobanus. IIpuseneM nuiub ABa NpuMepa, UMeEIO-
IIMX OTHOLIEHUE K 3aTPOHYTOMY BONPOCY, KOTOPBbIE KOPPEKTHO U MO CYILECTBY OT-
paxaloT cofepKaHHe MHTEPECYIOLETO MpeAMETa.

ITonbITKa ONpeaenuTs MPEMET apXeo- U ITHOACTPOHOMHUH KaK CaMOCTOSITENb-
HOil HayYHOW AMCHUMUIIINHBI U OYEPTUTb KPYT 33/1a4, OXBAaTbIBAEMbIX €10, IPEANPUHH-
MaeTcst B 0030pHo# crathe K. Parrneca u H. Cayngepca “M3yyeHue acTpoHOMHUH B
kynetype” (The study of Cultural Astronomy // Astronomy and Cultures / Eds.
C.L.N. Ruggles, N.G. Saunders. Niwot: University press of Colorado, 1993. P. 1-31).
ABTODBI 3aTParuBalOT TaKXe LENblid psifi METOROJOTHYECKUX U THOCEOIOTHUECKUX
npo6JieM, Cpea KOTOPbIX 0COObIA MHTEPEC MPEACTABMISIOT CEAYIOLHUE TOJOXEHHUS:

— HOCHTEJIM pa3HbIX KYJIbTYDP BK/Ia[bIBalOT B OYEPTAHUS CO3BE3UI pa3IMYHbIi
KYJNbTYPHBIA KOHTEKCT, B 3aBUCHMOCTHU OT reorpaduyeckoro nojo>XXeHHus Ha 3€MHOM
mape.

— CTaTUCTHYECKHE KPUTEPUH, XOPOILIO 3apeKOMEHAOBaBIIUE cebsi B PU3MKE U ac-
TPOHOMUH, UMEIOT TPYIHOCTU U OTPAHUUYEHUS IPU UX IPUMEHEHUH K aHANU3y Orpa-
HHYEHHbIX BbIOOPOK apTe(aKTOB 4eJ0BeYECKON KYIbTYpbl;

— apXe0acTpPOHOMUYECKHUE IaHHbIE, OCHOBAHHbIE HAa MUCLMEHHOCTHU U 3alugpo-
BaHHbIE B IPOM3BEACHUSAX UCKYCCTBA U apXUTEKTYPBI, UTPAIOT OTHOCHTENBLHYIO POJIb
U JOJI)KHBI PACCMATPHBATBLCA B COOTHOLIEHUH C APYTMMH HCTOYHUKAMH.

B poccuiickoit apxe0acTpOHOMHMM B Ka4decTBe paboueil THIOTE3bl NPENIOKEHA
cnenylomas (popMynupoBka MOHATHA: ‘‘ApPXeOacTPOHOMHS — 3TO OTpacib HayKH,
¢opMHpPYIOILAsACS Ha CTBIKE T'YMAHUTApHOTO M €CTECTBEHHOHAYYHOI'O 3HAaHMs, Npef-
METOM HMCCIIEJOBaHUs] KOTOPOH SIBJISIIOTCS MAMATHUKM NPOLUIBIX 310X, UCCIIEAyEMble
HCTOPHUYECKHMH (IPEXAe BCErO apXeOJOrHYECKMMHU), aCTPOHOMHUYECKUMH M UHBIMHU
METOJaMH C LIeJIbIO KaK BOCCO3/1aHUSI aCTPOHOMUYECKHX MPEICTABIEHHI JPEBHUX — C
y4eToM (paKTOpa 3BOJIOLUH NPUPOAHON CPEMbl, — TaK U [J1s1 IPOBEPKU COBPEMEHHBIX
ACTPOHOMHYECKUX TUNOTE3” (ApXeoacTPOHOMHMS: NpoOsieMbl cCTaHOBIEHUs: Te3uchl
AOKJIaf0oB MeXAyHaponHoi koHdepeHuuu, MockBa, MHcruTyT apxeonorun PAH,
15-18 okTa6ps, 1996 r. Mockaa. 1996. C. 5).

CnepnyeT OTMETHTD, YTO B HAaCTOSIILIEE BPEMS €CTb CYLIECTBEHHbIE Pa3HOUYTEHHS,
KacaloLiecs apXxeoacTPOHOMHUYECKOH TEPMUHOJIOTHH, XapaKTepa U Mpejesa Aomyc-
THMOCTH MHTEpNpEeTallMd METONOB pPa3HbIX HayK Ha MEXAUCLHUIIMHAPDHOM YpPOB-
HE, Mepbl KOMNETEHUMM U MEPbl OTBETCTBEHHOCTH MpEACTAaBUTENEH pa3HbIX
HayK B IOHUMAHUU [OJIH CBOETO Y4acTUsI B COBMECTHOM HCCIIEN0BATENbCKOM MPOLIEC-
ce. DTO BMOJIHE €CTECTBEHHO, YUUTbIBasA, YTO apXEOACTPOHOMHUSI BO MHOTUX CTPaHax,
B TOM 4Mcie U B Poccuu, HaXOMTCs MOKa Ha CTafMu cTaHOBIeHus. Ellle He coBceM
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onpefeseH U Kpyr npobjieM, KOTOpble CTaHYT NPEeAMETOM e€ ocoboro BHUMaHus1. Ho
3TU TPYAHOCTH OYAyT NOCTENEHHO NPEOA0/IeBaThCs OO BEJUHEHHBIMH YCHIIUSIMH yue-
HbIX BCEro Mupa Ornarofaps peryjaspHbIM BCTpe4aM Ha KOH(EPEHLHSX, IUCKYCCHSM,
COBMECTHBIM MyOJINKALHSIM.

EBponeiickue cnenyanucThl, aKTHBHO 3aHUMalOLMecs NpobJieMaMu apXeo- U 3T-
HOACTPOHOMHHU, OPTaHU3ALUOHHO O(POPMUIHUCH BO BCEEBPONENCKYIO OPraHU3aLHUIO
Esponeiickoe obuecmeo acmporomuu e kyabmype (European Society for Astronomy
in Culture — SEAC). B HacTosiliiee BpeMsi Ipe3uAEHTOM o0iecTBa siisieTcs: CTaHU-
cnaB MBanumesckuit (I'ocypapcTBeHHbII Apxeonorudyeckuil Myseil, Bapiuasa,
ITonbuia). B 1995 r. B unensl SEAC Obliiu npuHAThI UccnenoBaTenu u3 Poccuu. Ioc-
ne MockoBckoi KoHgepeHuuu SEAC B 2000 r. yHcno poCCHACKUX 4JIEHOB OOLIECTBa
3HAYUTEJILHO MOMOJHUIIOCH.

EBponeiickoe o611ecTBO aCTPOHOMHUH B KYJIbTYpe Ob1I0 OCHOBaHO B 1993 r. u npo-
BOJUT €XerofiHble KOH(epeHunH, 0ObIYHO B KOHIIE aBrycTa — Hayaje CeHTs0ps. Ma-
TepHabl MPOYUTAHHBIX HAa KOH(MEPEHIUAX JOKITAA0B B OOJILIIMHCTBE CBOEM OMyOIH-
KoBaHbl. ITosaraeM, 4To B KOHTEKCTE AAHHOrO COOpHUKA KpaTKasi UH(OpMalys O po-
menmux koHgepenuusax SEAC 6ynet npeacTaBisiTb HECOMHEHHbBIH HHTEpPEC.

o odununansHoit oprannsanuu SEAC B EBpone 6bl1a npoBefieHa cepusi KOHe-
pPEHUMIA O apXeoacTPOHOMHHM, ChITPABHIMX CBOIO pOJIb B MOATOTOBKE CO3[aHUs
SEAC: 1988 r. — Ton6yxuHx, Boarapus; 1989 r. — ITanys, Mtanus; 1990 r. — Bapuia-
Ba, [loneima; 1991 r. — Cekewdexepap, Benrpus; 1992 r. — CrpacOypr, ®panuusi.

Haubonee 3HauuMO# M3 HMX CleflyeT cuuTaTb KOHpepeHuuto B CtpacOypre
(3-5 HOs16ps 1992 r.). MHorHe cBsi3bIBalOT ee ¢ ocHoBaHHEeM SEAC, MOCKONbKY 31eCh
EBponefickoe 061ecTBO aCTPOHOMHH B KYJIbTYPe 0(pOpMHUIIOCHh OpraHu3anuonHo. Co
Crpac6yprckoit KoHdepeHuun uaet orcuet koHpepenuuit SEAC (SEAC 0).

OcnoBatenem SEAC no npasy cuutaercs npogeccop CtpacOyprckoro yHuBep-
cureTa, acrpodusuk Kapnoc Smexk, BHe3anHo ylieAmui U3 Xu3Hu B anpene 1999 r.
CaeTnasi naMsiTh 00 3TOM KPYIHOM HCCIIEIOBaTeNle COXPAaHUIIach B CEPALIAX BCEX, KTO
Hay4YHbIMU HHTEPECAMH CBsI3aH C apPXE0AaCTPOHOMHEN.

Marepnansl Ctpac6yprckoit KoHgepeHuu onyonaukoBanbl (European Meeting
on Archaeoastronomy and Ethnoastronomy / Ed. C. Jaschek. Strasbourg: Observatoire
Astronomique, 1992. 233 P.).

SEAC 1. YdapenutenbHo# ansg EBponeiickoro o0OiecTBa aCTpOHOMEH B KYJIbTYpe
aBuiach KoHpepeHuuss B CmonsHax (bonrapus, 31 aBrycra — 2 centsa0psa 1993 r.).
Ha 3akniouuTenbHON ceccMd KOHGEpPEHLUHH COCTOsIOCh NepBoe oliuee coOpaHue
yneHoB SEAC, 6b1n npusaT cratyc SEAC u n36pan nepsbiit icnonHUTENbHBIN KO-
MuTeT BO riase ¢ nepBbiM [Ipe3ugenTom SEAC KnaitBom Parrnecom (BenukoOpuTa-
HHUS). DTH AOKYMEHTbl ONyOJHMKOBaHbl B COOpPHUKE MAaTEpHaNOB KOH(EPEHLHHU B
CmonsHax (Astronomical traditions in past cultures: Proceeding of the First Annual
General Meeting of the European Society for Astronomy in Culture / Eds. V. Koleva,
D. Kolev. Sofia: Institute of Astronomy, Bulgarian Academy of Sciences, National
Astronomical Observatory Rozhen, 1996. 185 P.).

SEAC Il. KondepeHnuus cocrosuiacek B ropoae boxym B 'epmanuu 29-31 aBrycra
1994 r. Marepuansl onybnukoBassl (Proceeding of the Second SEAC Conference,
Bochum, 1994 / Ed. W. Schlosser. Bochum: Astronomisches Institut der Ruhr — Univer-
sitat, 1996. 188 P.).
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SEAC IlI. Cubus, Pymbinus, 31 aBrycra — 2 ceHta6ps 1995 r. Kondepenuus Obl-
na opraHu3oBaHa CubuiickuM yHuBepcuTeTOoM. COOPHHK NMPOYHMTAHHBIX JOKJIAJOB
ony6aukoBaH (Ancient times, modern methods / Ed. F. Stanescu. Sibiu: “Lucian Blaga”
University, 1999. 189 P.).

SEAC 1V. Canamaska, Mcnanus, 2—6 cents6ps 1996 r. Marepuansl ony6auko-
BaHbl (Actas del IV Congreso de la SEAC “Astronomia en la Cultura” Proceedings of
the IV SEAC Meeting / Eds. C. Jaschek, F. Atrio Barandela. Salamanca: Universidad de
Salamanca, Spain, 1997. 280 P.).

SEAC V. I'nanbck, Ilonbiua, 1-6 cenTsiopst 1997 r. COOpHHK [OKIaA0OB ONMyOIHKO-
BaH (Actes de la Véme Conference Annuelle de la SEAC. Gdansk, 1997 / Eds. M. Ziélkowski,
A. Lebeuf. Warszawa; Gdansk: Département d’Anthropologie Historique, Institut
d’Archéologie de I'Université de Varsovie — Musée Maritime Central, 1999. 313 P.).

SEAC VI. [1y6nun, Mpnannus, 31 aBrycra — 2 ceHTa0ps, 1998 r. Tema koHdepeH-
UM — “ACTPOHOMHSI, KOCMOJIOTHs U naHawadT” (B neyaTu).

SEAC VII. KoHtepeHuus Ha TeMy “ACTpOHOMHUS H KYJIBTYPHOE pazHooOpa3sue” co-
crosinack B ropopie Jla JlaryHa, Tenepud, Kanapckue ocrpoBa, Mcnanus, 21-29 utoHs
1999 r. coBmecTHO ¢ KoHdepeHuueit Okchopp VI. Matepuansl u3gaHbl (Astro-
nomy and Cultural Diversity: Proceedings of Conference Oxford VI and SEAC 99 / Eds.
C. Esteban, J.A. Belmonte. La Laguna: Museo de la Ciencia y el Cosmos, 1999. 358 P.;
Archaeoastronomy. The Journal of Astronomy in Culture, 1999. Vol. 14. N 2; 2000.
Vol. 15.N 1, 2). '

SEAC VIII. Mocksa, 23-27 mas 2000 r. KoHndepeHuuss Ha TeMy “ACTpOHOMUs
ApEeBHUX LUMBHIN3ALMA” cocTosachk B pamkax O6beguHeHHoro Esponeiickoro u Ha-
IIMOHAJILHOI'O aCTPOHOMHUYECKOTO cbe3fa B ['ocynapcTBEHHOM ACTPOHOMHYECKOM
urcrutyte uM. I1.K. lTtepu6epra npu MI'Y (JENAM 2000. Associated Symposium
“Astronomy of Ancient Civilization: Program, abstracts and list of participants” / Eds.
V.N. Obridko, V.L. Staerman. Mockow: Euro-Asian Astronomical Society, 2000. 66 P.).
[TpouuTaHHble JOKJaAbl MyOIUKYIOTCS B HACTOSIIIIEM COOPHHKE.

Kpome kondepenuuii, SEAC perynspHo npoBopsatcs Takxke Okcgopockue KoH-
¢ghepenyuu IO apXe0aCTPOHOMHUH, NMOJTYYHUBILINE Ha3BaHUE MO NepBOi KOH(EPEHIUHU B
Okcdopackom yHuBepcuteTe B 1981 r. OHU MPOBOASITCA OfUH pa3 B YETHIPE rofa.
¥ ke cocTosiiock ectb KoHpepeHuuit: I — Okcdopn, Benuko6puranus, 1981 r.; I1 -
Mepuna, Mekcuka, 1986 r.; Il - Cenr-Aunpoc, Hlotnangus, 1990 r.; IV — Crapa-3a-
ropa, bonrapug, 1993 r.; V — Canra de, CIIA, 1996 r.; VI — Jla Jlaryna, Kanap-
ckue o-Ba, Mcnanus, 1999 r. OpraHu3aunoHHble (pyHKUMM 110 nposefeHuio Okc-
dopackux KoHGepeHIHid ocyuiecTBiasseT MexayHapoHblii KOOpAUHALMOHHBIN KO-
muteT (International Steering Committee) Bo rnase ¢ IasuHoM K. Kpanmnowm, nupekro-
pom I'pucpputckoit o6ceparopun B Jloc-Angxkenece.

Eiie ogHO MeXAyHapOoAHOEe cOOOLIECTBO HUCCIEfoBaTeNell Mo apXeoacTPOHO-
MHHU — MexayHapogHoe 0OIIEeCTBO apXe€0aCTPOHOMHMH U aCTPOHOMMHU B KYJIBTYpe
(International Society for Archaeoastronomy and Astronomy in Culture — ISAAC)
ObLIO CO3aHO COBMECTHBIMH YCHIIMSMHU €BPONENCKUX U aMEPMKAHCKUX YYEHBIX B
1995 r. u 6a3upyercsa B AMepuke (Archaeoastronomy & Ethnoastronomy News. The
Quarterly Bulletin of the Center for Archaeoastronomy. 1995. N 16, June. P. 2). ITpe-
3upeHToM ISAAC saBnsierca Knaits Parrinec, Jlecrepckuii yHuBepcuteT, Benuko-
OpuTaHHus.
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Bonee gBaguaTty neT u3garTcs ABa NEPHOAMYECKUX XKYPHala 10 apXe0acCTPOHO-
MHU. OnuH — Apxeoacmporomus (Llenmp no apxeoacmponomuu) — 6bl71 OCHOBAH B
CIIA B 1977 r. u u3naetcsi LIeHTpOM apxeoacTpOHOMHUH, YHUBEPCUTET MapHIIEHA.
I'naBHble pegakropsl — [Ixon Kapncon, Jesun Jup6opH, Ctedan Mak-Knycckuii u
KnaiiB Parrnec [Archaeoastronomy (Center for Archaeoastronomy) [ Eds. J. Carlson,
D. Dearborn, S. McCluskey, C. Ruggles. University of Texas Press for the Center of
Archaeoastronomy, University of Maryland, USA in cooperation with the International
Society for Archaeoastronomy and Astronomy in Culture]. BoImynieHo 4yeTbIpHaauaTh
>KYpHaJIOB.

Bropoit xypHan — Apxeoacmponomusn (Ilpunrowenue Xyprana ucmopuu ac-
mporomuu) BbIXOAUT B AHriauu ¢ 1979 r. Pegaktop — Muxaun Xockus, Kem6punx,
Benuko6purauus [Archaeoastronomy (Supplement to Journal for the History of
Astronomy) [ Ed. M. Hoskin. Cambridge, UK]. BbI1siu B cBeT TpHALIATE HOMEPOB 3TO-
ro XypHaia.

B nocnegHue rompl HaMeTWnach TeHAeHUUsi oObeguHeHus: ycunuid ISAAC u
SEAC B npoBefieHnH KOHGepeHIMi, MpH NyOJUKaLMU MaTepuanos U T.1. [IpuMepom
MOXeT ClyXUTh KOH(epeHuus B Jla Jlaryne B 1999 r. (Oxford VI & SEAC VII).

HabmtonaeTcst Takke CTpeMJIEHHE HCClefaoBaTesell OTAEIbHbIX CTpaH MPOBO-
[UTb CBOU HallMOHANIbHblE KOHEPEHIMH H CEMHHAPBI MO apxeoacTpoHoMuu (Yunm,
Mekcuka, Ilepy, Kony6us u ap.). 9TO BNOJHE 3aKOHOMEPHO, YYUTbIBasl, YTO HOBOE
MEXJUCHUILIMHAPHOE HallpaBJeHHe BO BCEM MMpe pa3BUBAETCs ObICTPbIMH TEMIIAMH
M C KaXJIbIM rOJIOM IIPMHUMAET B CBOM PSIAbl HOBBIX CIELHATUCTOB.

B Poccuu nepBasi KoHepeHIHs N0 apXeoacTPOHOMHHU cocTosinack 15—18 okTs0-
pst 1996 r. B Mockse B MHcTUTyTE apxeonoruu Poccuiickoit Akagemun HayK. B KOH-
¢epeHuuu npuHsnu yyactue 36 ydeHbIx U3 28 yupexjaeHui Tpex crpaH — Poccun,
Ykpaunbl, Ka3zaxcrana. Te3ucbl U uHpoOpManus o KOH(PEPEHLUH OnyOIMKOBaHbI
(ApxeoacTpoHOMHs: NpoOJeMbl CTaHOBIeHHs: Te3nchl HOKIANOB MEXAYHApORHOI
kOoHpepeHuuu. MockBa, 1996. 160 c.; I[lomemkuna T.M., Kocapes M.®., [Ope-
su4 B.A. ApxeoacTpoHoMusi: mpoOseMbl cTaHOBIeHUs (MexnyHaposiHasi KOHepeH-
uus, MockBa, 1996) // Poccuiickas apxeonorus. 1998. Ne 1. C. 229-238.

KoH¢epeHuun npepiuecTBoBan Kpyriblil cTON “ApXe0acTpOHOMHSl U apXeoJio-
rus: npo6neMbl B3aMMOJIEHCTBUS’, opraHu3oBaHHbId MHcTHTyTOM apxeonorun PAH
B Mae 1994 r. (Kaypoe 3.H., [lomemkuna T.M. K Bonpocy 0 COCTOSIHUH apXe0acTpo-
Homuu B Poccun // Poccuiickas apxeonorusi. 1995. N\e 3. C. 240-248). 310 Oblna nep-
Basi BCTpe4a POCCHIHCKUX apX€OJIOrOB U aCTPOHOMOB, KOTOpasi MOC/IY>XUJ1a OCHOBOH
JJIs JaNbHEHIIUX KOHTAKTOB U IJIOAOTBOPHOrO COTPYAHUYECTBA CIELHAIUCTOB r'yMa-
HUTApHBIX U ECTECTBEHHBIX MUCUMIUIMH. BecTpeua cnocob6ecTBoBala BO3pacTaHUIO HH-
Tepeca Hay4yHOH oOiecTBeHHOCTH Poccu K HOBOH pa3BHBalOHIEHCS AMCLMILIHHE,
6narofapsi 4yeMy Obllla NMOATrOTOBJIEHA BO3MOXHOCTb MPOBEJECHUSI NMEPBOHA POCCH-
CKOH apXeoacTpOHOMHYECKOH KOH(EepEeHIHUH.

ITocnenytomue poccuiickue KOHEPEHLUH 110 apXEOaCTPOHOMHHU MPOXOAMIH B
Mockse B I'ocypapcTBeHHOM AcTpoHOMHYecKOM MHCTHTYTE UM. I1.K. llITepu6epra
npu MI'Y. Koundepenuus “IpesHsisi actpoHoMusi: He6o u Uenosek” cocrosinach
19-24 Hos10psa 1997 r. MaTtepuane! ony6aukoBaHbl (JipeBHsist acTpoHomusi: He6o u
Yenosek: Tpynb! koHpepeHuun. Mockaa, 1998. 308 c.). Caenyromas KoHpepeHuus
Obu1a opranu3oBaHa 24-27 mas 1999 r. (“SETI: npoiunoe, Hacrosiiiee u Oyayiee -
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Bunu3anui”: Te3ucsl JOKIAAOB HAy4yHO-METOAMYECKOH KOHgepeHuuu / Pen.
3.H. Kaypos. MockBa, 1999. 73 c.).

OrpoMmHble YCUITHS POCCHACKHMX YU€HBIX MO OpraHU3alMU U MPOBEAECHHUIO OTeYe-
CTBEHHbIX apX€0acCTPOHOMUYECKUX KOH(MEpEeHLHH, MyONIUKaLHUs UX MaTepHAIOB NMOJ-
TOTOBUJIM YCJIOBUSL [jIsi MpoBefieHus: B MockBe MeXAyHapOJAHON KOH(EpeHUUH
SEAC VIII. Hacrosiniee u3nadue sBIsSETCS UTOTOM €€ NesATEIbHOCTH.

T. [Tomemkuna

The main stages and organizational
forms of archaeoastronomy development

In the present volume there are presented 30 papers delivered by specialists from
10 countries at the Conference “Astronomy of Ancient Civilizations” of the European
Society for Astronomy in Culture (SEAC) within the framework of the Joint European
and National Astronomical Meeting (JENAM) held in Moscow at the State Stern-
berg Astronomical Institute of Moscow State Lomonosov University, on May, 23-27,
2000.

The title of the volume differs slightly from the conference subject. The volume edi-
torial board felt necessary to submit the “civilization” term for “society”. This is caused
by the fact that the delivered papers in chronological and territorial respects got beyond
the framework of the initially announced subjects of the conference, which fit the notion
“civilization”.

In the home and foreign historical science the term “civilization” means a certain
level of social development, material and spiritual culture gained by a socio-economic
formation (CoBeTckasi ucropuueckas sHuuknoneaus. Mocksa, 1974. T. 15. C. 770).

A number of criteria are inherent in ancient civilizations:

— in the field of economics — improvement of food-stuffs, increase of labour divi-
sion, exchange at the level of merchants — professionals, existence of money;

—in the socio-political sphere — existence of a socially differentiated society
and state;

— in cultural sphere — existence of writing and art;

— in the world outlook — formation of new ideological canons clothed in religious
trends and aimed at substantiating and supporting legitimacy (Maccon B.M. IlepBblie
uuBuian3anuu. Jlenunrpan: Hayka. 1989. C. 5-13).

On the basis of archaeological discoverings G. Childe put forward 10 indications of
civilizations: 1 — towns; 2 — monumental social erections; 3 — taxes or contribution; 4 —
economics intensity, trade; 5 — a singling out of craftsmen; 6 — writing; 7 — an embryon-
ic state of science; 8 — developed art; 9 — privileged classes; 10 — state. G. Childe con-
sidered monumental erections that of cult, secular, burial as companions of the first civ-
ilizations (Childe G. The urban revolution // Town Planning Rev. 1950. Vol. 21).

Therefore appearance of class society and state forms socio-economic essence of
civilizations; monumental architecture, towns and writing define cultural complex of civ-
ilizations; ideological sphere is characterized by springing up of religion.
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In the volume there are presented papers on astronomical knowledge of ancient pop-
ulation that had different levels of their organization beginning from hunters’ groups of
the Palaeolith up to modern ethnic communities. Even for the most territory of Europe
with significant success of agricultural and cattle-breeding societies of the Eneolithic
Age, that reached in some cases substantial concentration of power and created prestige
constructions from Stonehenge to the Malta temples, civilization as a stable multi-com-
ponent, socio-cultural complex is formed practically during the Iron Age with wide use
of cultural standards of Greek and Roman world viewed as models of that epoch (Mac-
con, 1989. C. 4).

Thus, the above stated arguments enable quite substantially to make the volume title
more accurate and to substitute the word “civilization” for a more capacious term “soci-
ety”, which has top correspondence with the subject of the all delivered papers consid-
ering the epoch, the level of organization of human communities and unevenness of his-
torical development of human society in different regions of the world.

The present volume is a complex research work. It presents the results of scientific
quest of archeologists, astronomers, historians, ethnographers, philologists, geophysi-
cians, palagoclimatologists on the problems of archaeoastronomy, a new scientific
branch, forming at the junction of humanitarian and natural sciences knowledge. The
very circle of the enumerated disciplines, their variety witness an interdisciplinary char-
acter of archaeoastronomy, a complicated and deep system of relations, which exist
among different scientific trends tied to archaeoastronomy in different ways.

Without archaeoastronomical “understanding” of certain problems different sci-
ences have it is difficult to apprehend their structural and semantic contents. It espe-
cially refers to archaeology where the planning of most archaeological objects corre-
sponds to specific comprehension of structure of the world and calendar system inher-
ent in ancient population of certain regions. Archaeoastronomical semantics go
through all the categories of ancient monuments — sanctuaries, burials, petrogliphs,
settlements, which requires the joint methodological approaches from almost all above
mentioned scientific disciplines.

Archaeoastronomy as a scientific trend is extremely important for discovering not
only the origins and stages of astronomical knowledge development, but for the recon-
struction of ancient world outlook, of the eharacter and contents of ancient production
cycles, stages of paleoclimatic fluctuation, for correction of archeological cultures
chronology and periodization, for solution of mythological mysteries, for investigation
of calendar systems development and ancient knowledge in general.

Taking into account novelty of the problems it is reasonable to consider, at least in
general, two urgent questions:

1. What does the term archaeoastronomy mean?

2. What are the main stages and organizational forms of development for this new,
scientific trend in the world and in Russia in particular?

The necessity to define the essence of the term “archaeoastronomy” (paleoastrono-
my) has arisen since the time of this scientific trend moulding that is more than 30 years
ago when the works by G. Hawkins, a British archaeologist, dedicated to astronomical
content of the unique archaeological monument Stonehenge. Since then this question
has been discussed widely all over the world at numerous symposiums, conferences, in
journals and publications dedicated to this problem. This is quite normal since any sci-
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ence begins with its subject definition and working out of the system of notions and clas-
sification criteria.

Profound and serious interpretation of the question about the “archaeoastronomy”
notion requires a special monographic research. Below we are giving only two examples
referring to the touched upon question and properly reflecting the content of the intrigu-
ing subject.

An attempt to define the subject of archaeo- and ethnoastronomy as an independent
scientific discipline and to outline the circle of questions embraced by it is made in the
survey “Study of Cultural Astronomy” by C.L.N. Ruggles and N.G. Saunders (published
in: Astronomies and Cultures / Eds. C.L.N. Ruggles, N.G. Saunders. University Press of
Colorado. 1993. P. 1-31). The authors also touched upon the whole number of method-
ological and gnoceological problems, among which the following statements are of spe-
cial interest:

— Representatives of different cultures put different cultural context in the constella-
tions outlines depending on the geographical position on the Earth;

— Statistical criteria, which made a good showing in physics and astronomy, have
difficulties and limits when they are used in analysis of human culture certain artefacts;

— Archaeoastronomical data based on writing and coded in the works of art and
architecture play a relative role and have to be considered in respect to other sources.

In Russian archaeoastronomy the following formulation of the ‘“archeoastronomy”
notion as a working hypothesis was suggested: ““Archaeoastronomy is a branch of sci-
ence forming at the boundary of humanitarian and natural science knowledge, whose
subject of research is the monuments of the past epochs, investigated by means of his-
torical (mainly archaeological), astronomical and other methods in order to restore the
ancient astronomical notions considering a factor of the Nature evolution and to verify
the modern astronomical hypotheses” (ApxeoacTpoHOMHs: NPOGIEMBI CTAHOBJIECHHUS:
Te3ucb! [oKIaKOB MEXAYHapOAHOH KoH(pepeHuun, MockBa, MHCTHTYT apxeosorun
PAH, 15-18 oxTs6ps, 1996 r. MockBa, 1996. C. 5).

It is worth noting that at present there are essential variant readings referring
archaeoastronomical terminology, the character and admissible limit in the interpretation
of different sciences methods on the interdisciplinary level, the measure of competence
and responsibility of representatives of different sciences for their part in interdiscipli-
nary research process. This is quite natural considering that archaeoastronomy in many
countries including Russia is at the molding stage.

That is why the tasks and aims remain hard and responsible especially in defining
problems, which should be a goal of its special attention. But there are grounds to suppose
that those difficulties will be gradually overcome by the joint efforts of scientists all over
the world thanks to regular meetings at the conferences, discussions, co-publications.

European specialists actively dealing with the problems of archaeo- and ethnoas-
tronomy united in the All-European organization European Society of Astronomy in
Culture (SEAC). At present the President of SEAC is Stanislaw Iwaniszewski (State
Archaeological Museum. Warsaw, Poland). In 1995 a number of researchers from Russia
joined the SEAC. After SEAC 2000 in Moscow the number of Russian members
increased.

European Society of Astronomy in Culture (SEAC) was founded in 1993. It holds
annual conferences usually in the end of August — in the beginning of September.
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Proceedings of the held conferences are mostly published. We assume that in the context
of the present volume brief information about the past conferences of SEAC will be of
indubitable interest.

Before the SEAC was officially created, a series of conferences on archaeoastrono-
my had been held in Europe, which played their part in preparation of the SEAC forma-
tion: 1988 — Tolbukhin, Bulgaria; 1989 — Padova, Italy; 1990 — Warsaw, Poland; 1991 -
Szekesfehérvar, Hungary; 1992 — Strasbourg, France.

The conference in Strasbourg (November, 3-5, 1992) should be considered the most
significant among others. There are many, who link this conference with the date of the
SEAC foundation, since there the European society on archaeoastronomy was officially
organized. Counting out of the SEAC conferences starts from Strasbourg (SEAC 0).

A professor of Strasbourg University, astrophysician Carlos Jaschek is regarded the
founder of the SEAC, suddenly died in April, 1999. Light memory of this great
researcher has been in the hearts of those, who are tied to archaeoastronomy by their sci-
entific interests.

Proceedings of the Strasbourg conference are published (European Meeting on
Archaeoastronomy and Ethnoastronomy / Ed. C. Jaschek. Strasbourg: Observatoire
Astronomique, 1992. 233 P.).

SEAC I. The conference in Smolyan (Bulgaria, August, 31 — September, 2, 1993)
was constituent for the SEAC. The first joint meeting of the SEAC members took place
at the final session of the conference, where the SEAC status was adopted, the first exec-
utive committee and the SEAC first President Clive Ruggles (Great Britain) were elect-
ed. The documents were published in the volume of the proceedings of the Smolyan con-
ference (Astronomical traditions in past cultures: Proceedings of the First Annual
General Meeting of the European Society for Astronomy in Culture / Eds. V. Koleva,
D. Kolev. Sofia: Institute of Astronomy, Bulgarian Academy of Sciences, National
Astronomical Observatory Rozhen, 1996. 185 P.).

SEAC Il. The conference took place in Bochum, Germany, August, 29-31, 1994.
Materials are published (Proceeding of the Second SEAC Conference, Bochum. 1994 / Ed.
W. Schlosser. Bochum: Astronomisches Institut der Ruhr — Universitat, 1996. 188 P.).

SEAC Ill. Sibiu, Romania, August, 31 — September, 2, 1995. The conference was
organized by the Sibia University. Materials are published (Ancient times, modern meth-
ods / Ed. F. Stanescu. Sibiu: “Lucian Blaga” University, 1999. 189 P.).

SEAC 1V. Salamanka, Spain, September, 2-6, 1996. The Materials are published
(Actas del IV Congreso de la SEAC “Astronomia en la Cultura” Proceedings of the
IV SEAC Meeting / Eds. C. Jaschek, F. Atrio Barandela. Salamanca: Universidad de
Salamanca, Spain, 1997. 280 P.).

SEAC V. Gdansk, Poland, September, 1-6, 1997. The volume of the conference pro-
ceedings is published: Actes de la Véme Conféerence Annuelle de la SEAC. Gdansk,
1997 / Eds. M. Zidlkowski, A. Lebeuf. Warszawa; Gdansk: Département d’ Anthropo-
logie Historique, Institut d’Archéologie de I'Université de Varsovie — Museé Maritime
Central, 1999. 313 P.).

SEAC VI. Dublin, Ireland, August, 31 — September, 2, 1998. The subject of the con-
ference is “Astronomy, cosmology and landscape” (in the press).

SEAC VII. The conference on the subject “Astronomy and cultural diversity” was
held in La Laguna, Tenerife, Canaries, Spain, June, 21-29, 1999 together with
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Oxford VI. Materials are issued (Astronomy and cultural diversity: Proceedings of
Conference Oxford VI and SEAC 99 / Eds. C. Esteban, J.A. Belmonte. La Laguna:
Museo de la Ciencia y el Cosmos, 1999. 358 P.; Archaeoastronomy. The Journal of
Astronomy in Culture, 1999. Vol. 14, N 2; 2000, Vol. 15, N 1, 2).

SEAC VIII. Moscow, May, 23-27, 2000. The SEAC Conference on the subject
“Astronomy of Ancient Civilizations” took place within the framework of the Joint
European and National Astronomical Meeting in Moscow at the State Sternberg Institute
for Astronomy belonged to the Moscow State Lomonosov University (JENAM 2000.
Associated Symposium “Astronomy of Ancient Civilization: Program, abstracts and list
of participants” // Eds. V.N. Obridko, V.L. Staerman. Moscow: Euro-Asian Astrono-
mical Society, 2000. 66 P.). Delivered papers are published in the present volume.

Besides the SEAC conferences Oxford conferences on archaeoastronomy are regu-
larly held, which are called after the first conference taken place at the Oxford University
in 1981. The Oxford conferences are held once in four years. Six conferences have
already taken place: I — Oxford, Great Britain, 1981; II — Merida, Mexico, 1988; III —
St. Andrews, Scotland, 1990; IV — Stara Zagora, Bulgaria, 1993; V — Santa Fe, USA,
1996; VI — La Laguna, Canaries, Spain, 1999. The International Steering Committee
with Edwin C. Krupp (the Director of Griffits Observatory, Los Angeles), at the head ful-
fil organizational functions on arrangement of the Oxford conferences.

It is necessary to say a few words about another International community of schol-
ars — International Society for Archaeoastronomy and Astronomy in Culture (ISAAC).
The Society was created by the joint efforts of European and American Scientists in 1995
and is stationed in America (Archaeoastronomy & Ethnoastronomy News. The Quarterly
Bulletin of the Center for Archaeoastronomy. 1995. N 16, June. P. 2). The ISAAC
President is Clive Ruggles, Leicester University, Great Britain.

For more than 20 years two periodical journals on archaeoastronomy have been
issued. One of them has been published in the USA since 1977 [Archaeoastronomy
(Center for Archaeoastronomy) |/ Eds. J. Carlson. D. Dearborn, S. McCluskey,
C. Ruggles. University of Texas Press for the Center of Archaeoastronomy, University
of Maryland, USA in cooperation with the International Society for Archaeoastronomy
and Astronomy in Culture]. By now 14 issues have already come off the press.

The second journal is issued in Great Britain [Archaeoastronomy (Supplement to
Journal for the History of Astronomy) [/ Ed. M. Hoskin. Cambridge, UK] 30 numbers of
this journal have already appeared in print.

For the past years one can see the tendency to unite the efforts of ISAAC and SEAC
on the questions of the conferences arrangement, proceedings publications and so on.
The Conference in La Laguna can serve as an example (Oxford VI & SEAC VII).

You can also observe aspirations of researchers on archaeoastronomy of some coun-
tries to create their own national meetings and seminars on archaeoastronomy (Chile,
Mexico, Peru, Colombia and others). It is quite normal considering that the new inter-
disciplinary trend all over the world is developing at fast speed involving new scholars.

In Russia the first Conference on archaeoastronomy was held on October, 15-18,
1996 in Moscow, at the Institute of Archeology, Russian Academy of Sciences. In the
conference 36 scholars from 28 institutions of 3 countries — Russia, Ukraine, Kazakhstan
delivered their scientific papers. Abstracts and information about this conference are
published (ApxeoacTpoHoMHusl: Mpo6ieMbl CTaHOBNEHHUs: Te3UChl JOKJIAa0B MEXAY-
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HapojHoit koH(pepeHurH. MockBa, 1996. 160 c.; [Tomemkurna T.M., Kocapee M.D.,
Opesuy B.A. ApxeoacTpoHoMusi: npo6neMbl cTaHoBlIeHUus (MexnyHapoHas KOH-
¢epenuusi, MockBa, 1996) // Poccuiickast apxeonorusi. 1998. Ne 1. C. 229-238).

The conference was preceded by the Round Table “Achaeoastronomy and archaeol-
ogy: problems of interactions”, arranged by the Institute for Archaeology in May, 1994
(Kaypos 3.H., [Tomemkuna T.M. K Bonpocy 0 COCTOSIHUM apXeoacTpoHOMHUH B Poc-
cun // Poccuiickasi apxeonorusi. 1995. Ne 3 C. 240-248). It was the first meeting of the
Russian archaeologists and astronomers, which served as a basis for further contacts and
fruitful co-operation of specialists of humanitarian and natural sciences from a number
of institutions. The meeting contributed to the increase of interest of scientific commu-
nity in Russia towards the new developing discipline. Thus, there were prepared the
grounds for holding the conference.

The subsequent conferences on archaeoastronomy took place in Moscow, at the
State Sternberg Institute for Astronomy, of Moscow State Lomonosov University.

The conference “Ancient astronomy: Sky and Man” took place on November,
19-24, 1997 and became one more step forward along the way of development of
archeoastronomical researches in Russia. Materials are published ([IpeBHsist acTpoHo-
must: He6o u Yenosek: Tpyns! koHpepeHunu. Mockaa, 1998. 308 c.).

The next conference was organized in May, 24-27, 1999 (“SETI: npouinoe, HacTo-
siee U Oyaymee uMBunu3auui’: Te3uckl fOK/IaAoB HayYHO-METOAMUYECKON KOHDe-
penuun / Pen. 3.H. Kaypos. Mocksa, 1999. 73 c.).

Without the above mentioned home conferences held in Russia and tremendous
efforts of Russian colleagues on their arrangement and their materials publication it
would have been impossible to organize the SEAC VIII Conference in Moscow and
therefore this volume publication.

T. Potyomkina



MNpeaucnosue

CO0pHHUK “ACTPOHOMHSI APEBHUX OOILLECTB” COAEPKUT MaTepHalbl CHMIIO3MyMa
“ACTpOHOMHSI APEBHUX LMBUIM3ALMA™, KOTOPLIH npouien B KoHue Mas 2000 r. B Mo-
ckBe. Ka3anoce 6bl, uTo 0611€ero Mexxay 6ypHO#H UCTOpHEH YenOBEYeCKMX OOLECTB 1
OTBJICYEHHON HayKOH acCTPOHOMHUEM.

TemM He MeHee MbI BUIMM 3Ty CBAA3b B LIENIOM psifie acniekToB. [Ipexne Bcero, Bcst
MUoIorUs ApeBHUX, BEPOBAHMS U KYJbTYypa TaK UM HHAUe CBSI3aHbl CO 3BE3IHBIM
HeOOM, CTPYKTYPOH M pacloJIOKEHUEM CO3Be3[Ui, JBUKEHUEM IU1aHeT. UIMeHHOo c
He6a NpPUXOAUIH, M0 MHEHUIO APEBHHUX, OCHOBHbIE 3aKOHbI U NOCTYJIaTbl MOpallH,
MMEHHO 3aKOHbI “He00XuTeNlel” KakK Obl OTpakaJuch B Xu3HHU moaei. 1 Hao6opor,
yCTaHOBUBLIHUECS NPEACTABJIEHHUs O KPACOTE, ICTETUKE U FAPMOHUHU NEPEHOCHIIUCh Ha
YCTPONCTBO MHMpa M OTpa)KajuCh B HayyHbIX npencraBieHusix. [1o3ToMy HeynuBH-
TEJIbHO, YTO NpEeACTaBlIeHHbIE AOK/a[bl 3aTParuBalOT NPob6iieMbl, KOTOPbI€ Ba>KHbI
1J151 IOHUMaHHUsl MHOTHX CTOPOH UCTOPHHM IpEBHEr0 06OILEeCTBa, €ro JIOrMKH, NICUXO0JI0-
I'MH, MEHTAJIUTETA, CTUMYJIOB Pa3BUTHs], MaHEPHI alaliTalld4, ONbITAa BbIXKMUBaHUS. Te-
MBI IOKJIaIOB CBSI3aHbI C MECTOM apX€0acCTPOHOMHMH B CUCTEME COBPEMEHHOH apXxeo-
JIOTMH U aCTPOHOMHUH, C YPOBHEM JIPEBHUX aCTPOHOMUYECKHUX 3HAHUMN M UX UCNOJIB30-
BaHHEM B pa3NUyHbIX cpepax KU3HH ApeBHero Hacenenus: EBponsl, BanmxhHero Boc-
TOKa, Ypano-Cubupckoro peruona, CpenHeir A3uu, Me3oaMmepuku. [1oKIagyuKu
ABITAIOTCS BBISICHUTD KYJIBTOBYIO U aCTPOHOMMUECKYIO HHTEPNPETALMIO apXEOJOTU-
YEeCKHUX MaMSITHHUKOB pa3HbIX 3MOX, OPraHU3alMIO NMOCENIEHYECKHX M PUTYaNbHbIX
KOMILJIEKCOB, APEBHIOIO KaJIEHAAaPHYIO CUCTEMY, MX MECTO M POJIb B KYJIbType Hacele-
HHs1, aCTPOHOMHMYECKHUE NPECTaBIEeHUs B [peBHEM (POJIBKIIOPE, a TAKXKE HCCIIENYIOT
COJIHEYHO-3eMHbIE CBSI3M MO MaJleOKJIMMAaTHYECKUM [JaHHbIM. MIMelomyecss B KHUTe
MaTepHallbl apXeoaCTPOHOMHYECKUX MCCIEeJOBAaHUN OTpPaxkalOT YPOBEHb OCMbICIe-
HMs! JPEBHUMH JIIOIbMH Pa3HbIX 310X CTPYKTYpbl BceneHHo#i U OCHOBHOIO cMbIciia
Mupo3nanusi.

B c6opuuke ny6nukyetcst 30 ROKIaf0B, OHU CTPYNNUPOBaHbI MO MATH Y3/10BbIM
TeMaM, OJIyYMBIIMM OTPakeHHUE B MIPEACTABIEHHbIX MaTepHanax: METOJOJIOTUH, ap-
X€0aCTPOHOMHH 1O apXeOJOrHYeCKMM H MCTOPUYECKUM UCTOYHUKAM; 3THOACTPOHO-
MUU; UCTOPUH aCTPOHOMHUH; NaNEOKIUMATOJIOTHH.

Pa3zoen I cocTout U3 fByXx paboT — aCTPOHOMA M apXeoJiora, NOCBSILIEHHbIX
METOJ0JIOTMYECKHM BOIpocaM apxeoacTpoHomuu. B cratee B.H. Obpudko 3a-
TParuBaloOTCsl BONPOCHI B3aMMOJEHCTBUSl apXEOJIOTHH M aCTPOHOMMH, 6naropgapsi
KOTOPOMY B NOCJIEHUE TOflbl YAATOCh NOJYYHUTh HHTEPECHBIE PE3YJbTAThI 11O Psi-
1y UCCIEeNoBaTe/bCKUX HanpaBileHUid. B nepBylo ouepenb 3TO KacaeTcsi JaTUPO-
BOK UCTOPHYECKUX U aCTPOHOMMYECKHUX COOBLITHMH, BapHallMil CONTHEYHO-3€MHBIX
cBs3ell Ha GONbIINX BPEMEHHBIX MHTEPBajlax, IOMCKAa BHE3EMHBIX LHBUIU3ALUN
(SETI).
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B cratbe K. Pazesneca, ofHOTO U3 BEAYIIMX MHPOBBIX CNIELMATIUCTOB MO apXxeoac-
TPOHOMHH, OTMEYAETCsl BaXKHOCTb U MOJIHONMPABHOCTb apX€0aCTPOHOMHUYECKOTO Ha-
NpaBJICHUs1 B apXEOJIOTMUYECKUX HCClieoBaHusiX B ieqioM. Ha npumepe psiga namsit-
HUKOB M3 pa3HbIX PETMOHOB MHpPa aBTOp NOKa3bIBae€T MCTOPHYECKYIO NMEPCIEKTHBY
pa3BUTHUsl apxeoacTpoHoMuU. Oco60oe BHMMaHHe 06paliaeTcsi Ha psifi KJIIOYEBbIX TE€O-
PETUYECKUX U METOJOJIOTMYECKHUX MOJIOXKEHH, HanboJjiee aKTyallbHbIX B apXeoac-
TpoHOMHUM cerofHsi. OCHOBHYIO NMpo6iieMy aBTOP BHAMT B TOM, YTOObI COENMHHUTH
pa3/IMyHbIe MaTepuallbHble U HCTOPUYECKHE CBUAETENBLCTBA JJIsl MOJyUYeHUs Hanbo-
Jlee afieKBaTHOTrO MOHUMAaHUs MPOLIOro, 0COGEHHO yYUTbIBas, YTO BOCIPHUSITUE HE-
6a 3aBMCHUT OT crieliipUKH KYJbTYpPHOTO KOHTEKCTA.

Pa3oea II BKNIOYAET CTaThH, TEMAaTHYECKH COOTBETCTBYIOILINE BCEM KaHOHAM ap-
X€0aCTPOHOMHH. DTO BIOJIHE 0GBACHUMO, IMOCKOJIbKY 6arax 3HaHUid B apXeoacTpo-
HOMMHM Y€pInaeTcs, B IEPBYIO O4YepeNlb, U3 CBEAECHHI, TOObIBAEMBIX TSAXKE/bIM TPYAOM
apxeosioroB. Mccnenysi ocTaHKM HalIMX [aJIEKUX NMPENKOB, UX JOMAUIHIOK yTBapb,
yKpallleHHUsl, OPYKHUe, U3yyasi OTIMUUTEIbHbIE OCOOEHHOCTH MX XO3SIICTBEHHOM Jiesl-
TEJILHOCTHU U ObITa, yyeHble YOeUTEIbHO OKa3bIBAIOT, YTO B3rJIsl HALIMX MpeEALIe-
CTBEHHUKOB OBblJ1 yCTPEMJIEH B HEGO.

OcHOBHasl 4YaCThb HOKJ/1aJOB pa3fea cBsi3aHa NPEUMYIIECTBEHHO C MMOJIEBLIMH ap-
X€0JIOTMYECKUMH pab0TaMH U METOJUKON apXeoacTPOHOMHUYECKHX UCC/IEOBaHUI U
PEeKOHCTpYKLMiA. B npenenax pa3gena Matepuasn CKOMIIOHOBAH C Y4ETOM TeMaTHue-
CKMX, XPOHOJIOTHUYECKUX M TEpPUTOpPHUANbHBbIX MPHU3HAKOB. Takas cucreMaTuU3alust
N03BOJISIET YHTATEJI0 YeTUYe MPEACTABUTh YPOBEHb ACTPOHOMHMYECKUX 3HAHMHA U UX
UCINOJb30BaHUE B XKU3HU YEJIOBEYECKHUX KOJUIEKTHBOB B TY HJIM HHYIO UCTOPHUYECKYIO
3MO0Xy Ha pa3HbIX TEPPUTOPHSX; NYTH B3aMMOAECHCTBHS U NPEEMCTBEHHOCTH MMPO-
BO33PEHYECKHX MPECTaBJIEHUIA OT 3MOXHU K 310Xe, OT OJHOr0 YPOBHs pa3BUTHs 06-
HIECTB K JpyroMy; oOpaTHTb BHUMaHUE Ha UCTOpUUYECKHE (PaKTOpbI, CTUMYJIHUPYIO-
M€ pa3BUTHE KOCMOJIOTMYECKUX 3HAHUIA M MPEACTABIEHHH, HX CIeLU(PUIECKUX OCO-
6eHHOCTEN B pa3HOE BpeMs U Ha Pa3HbIX TEPPUTOPHSIX.

Jloknag M3BECTHOrO POCCHUHCKOro HMCClefoBaTeNsi NepBOObITHOH rpadHkKH
b. ®posvea 06001aeT MHOrONETHUE MCCIEJOBaHUsl aBTOpa B 06JIaCTH YHCIIOBOM
CHUMBOJIMKH ¥ NEepBOOLITHOW KOCMOJIOTUH. B HEM NMpHUBOAATCA CTaTHCTUYECKHE [aH-
Hbl€ aHa/lM3a najneoauTuyeckoi rpagpuku Cubupu n Bocrounoit EBponsl, rae nomu-
HUPOBAaHME PUTMOB KPAaTHbIX 7 U 5 CBA3aHO C HAGIIOJEHUEM CBETHJ1, CYETOM BpeMe-
HU Y JIYHHBIM XEHCKUM KaneHpapeM. [Taneonutruyeckne kaneunnapu EBpa3uu, coot-
HOCHUMbI€ C UMKJIaMH BOCIIPOM3BOJCTBA NMPOMBIC/IOBO# (payHbl H CAMOro YeJIOBEKa C
acTpajbHbIM BpeMeHeM, (PUKCUPYIOT Ty CUCTEMY YHCJIOBBIX OTHOILIEHHUH, KOTOpas
COXpaHsieTCsl B aHATOTHYHOM KOHTEKCTE A0 3THOrpaUUYECKON COBPEMEHHOCTH.

KaneHnpapHbIM npecTaBieHUsIM HaceJ1€HUsl HEOJIMTUYECKOHN KYJIbTYPbI IMOUYHON
kepaMukH (3400-2400 rr. 1o H.3.) nocBsilieHa cTaThs I. XeHpukccona. ABTOP TOIbI-
TaJcsl BOcco3jaTh 00pa3 KajleHAaps, aHanu3upys 6opo3sfsl (Bcero — 3600), BbIOUTBIE
Ha CKaJIbHbIX Nopofaax mBeAckoro ocrposa I'otnann. HekoTopele U3 HUX OPUEHTH-
pOBaHbl Ha OCHOBHbIE TOYKH cTOsiHUs Connuya U JlyHbl. OgHako 60JBUIMHCTBO 60-
pPO31 OPMEHTHPOBAHO HA TOUYKH MEXAY KpaHHUMHU CTOSIHUSIMU. ABTOpP BbICKa3bIBaeT
MPENNON0XKEH!s] OTHOCUTEJIBHO BPEMEHH M IPHYUHBI co3fiaHusi 6opo3sn. I1o ero Mue-
HHIO, a3UMYThl BOCXOJIOB U 3aXOf0B NOJIHOH JIyHbI B 3MMHEE COJTHLECTOSTHUE NOCTe-
[OBaTeJbHO CMELLAIOTCS C ceBepa Ha 0T IPUMEPHO Tak Xe, KakK U 6opo3abl. Ecnu 60-
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po3nbl npobuBanu Kaxasle 19 net B nepuopn Mexnay 3300-2000 rr. fo H.9., Torga o06-
Hapy>KUBAETCsl COIVIaCOBAHHOCTb C PACCUUTAHHbIMU a3uMyTaMu. [Ins 60po3n, Haxo-
HSILIMXCs B ceBepHOM 4acTH 'oTiaHAa, xapakKTepHbl B OCHOBHOM [IBa HallpaBJICHUSs,
6onee 6M3KHE K HANIPaBJIEHHIO BOCTOK—3amnafp.

JIBe cTaThbU NOCBSAILEHBI BONPOCAM APEBHEH aCTPOHOMHHM MHHOWCKOH KYJIbTYpBI
anoxu 6poH3el Ha 0. Kput. B cratee M. Baombepe, I'. Xenpukccona, M. [lanamana-
cuy paccMaTpHMBAIOTCsl KajleHJapHble (DYHKUHH CKaJIbHOrO CBATHNIXMIA Ha rope Ok-
Tac, OTJIMYAIOIIErOCs MOHYMEHTAIBHOCTBIO aPXUTEKTYPhbI, HAJIMYMEM anTaps, 6orat-
CTBOM HaxofokK. OTMedaeTcsi CBsi3b 3TOro KyJIbTOBOro coopyxkeHus ¢ KHocckum
ABOPLIOM, HaxoasimuMcst B 13 kM oT Hero (BpeMsi — okos1i0 2000 r. 1o H.3.). ABTOpPbI
yCTaHOBMJIHY, YTO cBsiTUnMiLe Ha IOkTace u cBsiTunmniue KHocckoro gBopua HCnosib30-
BaJIUCh JI/151 aCTPOHOMMYECKUX HAONIOIEHUi, B OCOOEHHOCTH J1J1s1 ClleKEeHHs 32 BOCXO-
noM ConHLia B IeHb OCEHHEr0 PaBHOJEHCTBUS, CBSI3aHHOI'O Y MMHOMLEB C HAYaJloM
HOBoro rofa. Oco6oe 3HayeHHe NMpUAaBaloCh HaOIIONEHUIO 32 3BE3[IHbIM HEOOM Ha
11-# neHsb nocne paBHOJEHCTBYS, BaXKHbIH /151 ONpeeseH!sl BpeMEHH HHTEPKasiuH
1 Bbluncienus a3l JIyHbl Ha OCEHHee PaBHOIEHCTBHE CJEAYIONIEro rojia.

B cratbe I1. baombepaa paccMOTpeHbI APYrue CKaJbHbIe CBSITUIMIIA B BOCTOY-
Holt yactu o. Kpur — Iletcogac (Petsophas) n Tpaocranoc (Traostalos) B cBsi3u ¢ BOc-
CTaHOBJICHUEM ‘‘UKOHOTpauH” 3BE3[ U CO3BE3UI MUHONCKOM 3noXH. [1151 peKOHCT-
PYKUMH MHHOMCKOHN KapThbl 3B€30HOro HebGa aBTOp UCMOJIb3YeT CTaTy3TKH, HalJeH-
Hbl€ Ha CBATUIMILAX M AaTUpyeMble npuMepHo 2000 r. ao H.3., KOTOpblE MHTEPIpE-
THPYET KaK H300pakeHHe co3Be31Uii, a TAaKXKe TEeKCT Tpyaa Apata “SIBneHus” (oko-
710 275 r. 10 H.3.), KOTOPbI, N0 MHEHHIO aBTOPA, OTPaXaeT YCTHYIO TPajulHMIO, 1e-
penatomyto 6ojiee ApeBHEE pacnoyioKeHue U o603HaueHue 3Be3f. [TouTn Bee craTy-
3TKHU (0K0110 99%), no y6exaeHHIO aBTOpa, HMEIOLIMe aCTPOHOMUYECKOe H KYJIbTO-
BOE€ Ha3HaYEHME, aHAJIOTHYHBbI ONMHCAHUSIM HeOGecHbIX Ten B TeKcre Aparta. Cpenu
NIPOBENIEHHBIX aBTOPOM CONOCTaB/ICHMH BHUMaHHUsl 3aCNy>KHUBAaeT OTOXAECTBJICHHE
cratyaTku Bbika (Bona) c co3Be3snuem Bonbuioit Mensenuubl. ABTOp NPHXOOUT K
3aKJIIOYEHHUIO, YTO OOJBLINHCTBO COBPEMEHHBIX CO3BE3{Ui OblI0 U3BECTHO H MOJY-
YHJIO HAUMEHOBAaHUE B CpeHEMMHONCKUI nieprof (okono 2000 r. o H.3.).

Tpy ny6nukauyu NOCBSILIEHBI IPOCTPAHCTBEHHO-BPEMEHHOM OpraHM3aliy noce-
JIEHYECKHUX U MOTHJILHBIX KOMIIIEKCOB 3MI0XH GPOH3bI pa3HbIX PErHOHOB cTeENHON EB-
pa3uu. XoTs NpeficTaBleHHblE MaTepUaibl OTHOCATCS K Pa3HbIM KyJbTypaM (cpyo-
HOW, CAHTalUTHHCKON U aHAPOHOBCKOW), B 3THUYECKOM IIJIaHE BCE OHU YBSA3bIBAIOTCS
C UHOMPAaHCKUM HacelleHHeM. TeM HHTepecHee NMOoJyyeHHbIE CXOfHbIE PE3YNbTAThl
M0 pa3HbIM BUIaM apXeOJIOTMYECKUX MAMATHUKOB Ha TEPPHUTOPUSIX, OTAEIEHHBIX ThI-
cslyaMHU KHJIOMETpOB.

P. Mumoxoo npencraBnsier pe3ynbTaThl HCCIENOBaHUS MaMSATHUKOB CPYOHOM
KynbTypbl YKpausbl (XVI-XIII BB. 10 H.3.) B KOHTEKCTE BbISIBICHHS 3aKOHOMEPHO-
cTedl 1 0COGEHHOCTEl MPOCTPAHCTBEHHOr0 pa3sMEHIeHUs1 KY1bTOBbIX COOPY>KEHHUH 1O
OTHOLIEHHIO K NNOCEJICHUIO M CTPaHaM CBeTa. ABTOP NPUXOAMT K 3aKJ/IFOYEHUIO, YTO B
PAaCNOJIOKEHUH CBATHIIMI Ha MOCeJIeHUsIX HabJlofaeTcsl onpefeseHHas 3aKOHOMeEp-
HOCTh: OHH HaXOfATCA, KaK NMPaBUIO, Ha OKpPauHe, MIPEMMYLECTBEHHO Ha BOCTOYHOM
WM CeBEPO-BOCTOYHOM rpaHMLIEe MaMSTHHUKA, YTO CBA3BIBAETCSl C (PYHKLMOHAIBHOM
3HAYMMOCTBIO CBATHJIUL, 00ECNEeYUBaIOIIUX CBSA3b YeJIOBEKa C CaKpajbHbIM MUPOM.
Hepenko BcTpedaeTcs BBITHYTOCTb KY/1bTOBOH noctpoiiky no auauu 103-CB.
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IIpeoGnaganue ceBepo-BOCTOYHOH OPHEHTALMU CBSTUIIMIL, KOPPENUPYIOILEN C
TPaiMLIMOHHOW OPHEHTUPOBKOH yMEpIIUX B CpYyOHBIX morpeGanbHbIX KOMIUIEKCaX,
roBOpPUT 06 0CO60M OTHOLIEHMHM WHAOUPAHCKOrO HaceleHMs K JaHHOMY HanpaBile-
Huio. ITo Muennto P. MuMoxona, oHo cBsi3aHo ¢ BocxofaoM CojHLia B MOMEHT JIETHE-
ro COJHLIECTOSIHMS U NMPEACTaB/sieT HEMaNblii HHTEPEC C TOUKU 3pEHHs ceMaHTH4e-
CKO# pEKOHCTPYKLHH.

A. Kupuanoe u [l. 30ano6uy paccMaTpUBaIOT UEPAPXU3aLMIO NMPOCTPAHCTBA HA
npUMepe YKPEIIEHHbIX MOCeJIeHUI NPOTOrOpOACKOro THIA CHHTALITHHCKON KYJIbTY-
pb1 FOxxHOro ¥Ypana (XVII-XVI nnu XXI-XVII BB. 0 H.3.). ACTpOHOMHYECKHE 3Ha-
HH3 37ieCh GbIM JOCTATOYHO Pa3BUTHI U ONpeMeYeHbl B IaMsTHUKAX MaTepUaIbHON
KYJIbTYpbl, UYTO OCOGEHHO PeJIbeHO NpOSBISETCS Ha MPUMEpPE aCTPOHOMUYECKHX
NPUBS30K XOPOLIO U3BECTHOI'O rOpoAMiia ApKauM. Y KpPCIUICHHbIE MIOCENIEHHs opra-
HHYHO BIUCBIBAIOTCS B OKPY>KaKOUIMIA NMPUPOAHBIHA JaHAIIA(PT, OHU COPUEHTUPOBAHBI
M0 a3MMYTaM Ba>KHbIX aCTPOHOMHUYECKHX COOBITH.

Cpeny BblfieIEHHBIX OCHOBHBIX aCTPOHOMHMYECKHX HalpaBlIeHHi Haubonee 3Ha-
yuMoe (cakpanbHoe) — CB, uMerolee oTHoueHUe K Bocxofy CoJlHIa B IHH JIETHErO
conHuecrosinus. IIpefcraBnsier uHTEpeC yKa3aHHe Ha NPEEMCTBEHHOCTb KYJbTYpbI,
KOTOpasi COXpaHWl1ach B NaMsiTHMKax Gojiee no3pgHero 6poH3oBoro Beka HOxHOro
Ypana u conpefenbHbIx TeppuTOopuit. IlonoxeHnne o NpeeMCTBEHHOCTH KYJbTYphl
COrJIacyeTcsl ¢ pe3yjabTaTaMH UCCIEROBaHUI U APYrHX aBTOPOB, NMPEACTABIECHHBIX B
HacTosEM COOpHHUKE.

T. [lomemkuna, UCNIONIBL3Ysl KOMIUIEKCHBIN NOAXOJ C MPHBJIEYEHHEM METONIOB
apXxeoacTPOHOMHH, AETalbHO aHAIM3UPYeT norpebaibHbIil KOMIIeKc [lamTu-
Ko3bsl XIV-XII BB. 10 H.3. Ha peke 3epaBumaH B CpenHeil A3uu. Ha ocHoBe ko-
peUISIIMM OPUEHTUPOBKH Orpe6GeHUM O CTPaHaM CBETa C yYeTOM a3UMYTOB BOC-
XOMOB U 3aXOJI0B COJIHIIA, 03bl YMEPIIMUX, YCTPONUCTBA MOrpe6anbHbIX KOHCTPYK-
LUH, XapaKTepa HHBEHTaps M Ap. IPOCIIeKUBAETCS CBSI3b OOBIYHBIX 3aXOPOHEHUH
(oed, yMepIlIUX €CTECTBEHHON CMEPThBIO) € 3allafiHbIM CEKTOPOM, COOTBETCTBY-
IOLLIMM HaNpaBJIeHUIO 3aX0fia COJIHIIA B Pa3Hble ce30HbI rofa. [lorpe6enusi co cie-
AaMHU HEECTECTBEHHOH CMEPTHU (KEPTBEHHbIE) OPHEHTUPOBAHbI B HANPaBJICHUSIX
CEBEPO-BOCTOK M BOCTOK, COOTBETCTBYIOLIUX BOCXOAY COJIHIIA B JHU JIETHEroO
COJIHLECTOSIHUSI U PaBHOACHCTBHHA. B mepBoM ciydae aBTOp OOBSCHSET CBA3b
yYMEPpILHUX C HallpaBJIeHUEM B 3arpoOGHBIA MUDP, BO BTOPOM — C OTpPa*K€HHUEM JIPEB-
Hero kynbTa ConHua u OrHs.

OpueHTalys 3aX0poHeHUI OTpakaeT MHPOBO33peHYECKUe NPEACTaBIEeHNs! Hace-
JIEHUs1, TPUPOAHO-KJINMAaTHYECKHE YCIIOBHSl PerMoHa, a TakXe CHeLUMUKY KU3HH U
XO0351ICTBEHHOT 0 YKJ1aia MOJBUXKHbBIX CKOTOBORUECKHX IJIEMEH. DTO MOJIOKEHHUE MOA-
TBEPKJAeTCs He TOJILKO APYTrMMH apXeoJIorHYeCKMMHU UCTOYHUKaMH (crtaThbsi P. Mu-
MOXOfa), HO U 3THOIMHIBUCTHYECKUMH MaTepHallaMy, OKa3bIBaIOWUMH AuddepeH-
LMPOBAaHHOE OTHOLIEHHWE HHIOMPAHCKOIro HaceleHUs1 K CTOPOHAM FOPH30HTa (CTaThs
A. JIyniHukoBo#).

MaTepuansl Tpex BbIIIEOTMEUYEHHBIX MOKIJIAOB — SIPKOE CBHUIETENBCTBO TOTO,
YTO aCTPOHOMHYECKHE 3HAHHUs B PEBHUX OOLIECTBAaX COCTABISUIM HEOTBEMIIEMYIO
4acTh MUPOBO33peHUs1 U MU(OJIOrHHU U ObIITH TECHO BIJIETEHBI B NPaKTUYECKYIO U PH-
TyallbHYIO JIesITeIbHOCTD JIIOfiel, YeM H OOYCIIOBJIEHO ONpefMeYHBaHHE TAKHX 3Ha-
HHMI B apX€OJIOrMYeCKUX NaMITHUKAX Pa3/NuHbIX TEPPUTOPHA H 3MOX.
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JIBa aBTOpa NOCBATUIM CBOM pabOThI IIYMEPO-BABUIOHCKOH aCTPOHOMMH.
Lxc. Cmua NbITaETCSA YSICHATD U OLEHUTD CIEUU(MUKY MO3HEBABUIOHCKON aCTPOHO-
MHH 4Yepe3 OCTaHOBKY U NpeABapUTEbHOE pellieHHe BOIPOCOB O FeHe3Mce MaTeMa-
THYECKUX ACTPOHOMHMYECKHMX TEKCTOB 31m0xu CeneBKHUAOB, 06 UX CBSI3U C HEMaTeMa-
THYECKMMH TEKCTaMH, O COOTHOLIEHHH aCTPOHOMUYECKON WH(POpPMAlMU C acTPoOJIO-
rU4YecKoil npakTukod B MeconoraMuu.

B craTbe BhIAeNEeHbI BABUJIOHCKAsl M YPYKCKasi aCTPOHOMHUYECKHE LIKOJIbl. ABTOP
CUYUTAET, YTO HEMAaTEMATHUYECKHE aCTPOHOMUYECKHUE TEKCThI BOCXOAAT Gonblie K Ba-
BUJIOHY, a TPagvLdsi MaTEMaTHYECKUX ACTPOHOMHUYECKHUX TEKCTOB MPHHAJIEXKUT
¥Ypyky. OH NPUXOAMT K 3aK/IIOUYEHHIO, YTO aCTPOHOMHMUECKasi IesATENbHOCTbL B BaBH-
JIOHE M YPYyKe B CelIeBKMACKHMA nepuop Oblla TECHO CBsi3aHa C acTpoJioruei (rapa-
TeJbHOW Tpafuuueit DHyMa AHY DHIUIb, COCTaBJIEHUEM rOPOCKOINOB). DTHM U 00b-
SICHSIETCS TapaJljleJIbHOE COCYNIECTBOBAHHE HEMATEMAaTHYECKHMX aCTPOHOMHMYECKHX
NpefcKa3aHuil U MpeiCKa3aHui 0 MaTeMaTHYECKUM 3(eMEPHAM.

H. Ceamonoak-Y4emeepmbinckull paccMaTpUBaeT LiyMepo-BaBunoHcku# (Hum-
NYPCKHIi) KaleHAaph B €ro OTHOLLIEHHH K PACHOPsAKY H Ha3HAYEHHIO PEJIMTHO3HBIX
Npa3HUKOB M XKEPTBEHHBbIX PUTYaJIOB. ABTOp OTMEYaeT JIyHHbIH XapaKTep KaJleHa-
psl ¥ ero NpUBsI3aHHOCTb K JIYHHBIM (pa3aM, NbITaeTcsl peKOHCTPYHPOBATh BHYTPEH-
HIOIO JIOTUKY OOpsiiOB XKEPTBONPUHOLUIEHUH, MHKOPIIOPHPOBAHHBIX B KaJIEHJApHYIO
CHCTEMY U MPECTABISIONINX €€ APEBHIO OCHOBY. [IpMBOAATCA ABa CIIMCKA XXEPTBO-
NPUHOLLEHHH — OYEBUHBIX H YMO3PUTEJbHBIX.

B kanenpape BbIneNsIIOTCA TPU YPOBHS — HeOECHbIN, 3€MHOMH, XTOHMYECKUM.
Oco60e 3HayeHHe NpuAaeTcs Tak Ha3plBaeMol “Actponsi6bun B” u kateropusiM
IIYyMEPCKOro MblllieHus1 — cBsiieHHbIM 100 ME, cnucok KOTOpBIX NPUBEAEH B
mymepckoM Muge “Muanna u JHku”. Kareropuu ME npuBiekaloTcst I CMbI-
CIIOBOTO aHajiu3a CUMBOJIMKM MECSLEB KaJl€HAAps, PEJUMTrHO3HbIX NMPa3[AHMKOB U
SKEpPTBONPUHOLICHUH. PEKOHCTPYKIMSI KaJleHAApHOTO KaHOHA, ONMMCaHHas B CTa-
Th€, NIPEACTABIISIET ONPEEEHHbIN HHTEPEC KaK HOBAsi TOYKa 3PEHMs1 11O Npobiie-
Me IIyMepOo-BaBHJIOHCKOrO KaJleHAapsl Hapsy C KOHUENUUSIMH, NPENI0XKEHHbIMA
B Jpyrux paboTax.

Tema kaneHgape# octaeTcst OfHOW U3 INIaBHbIX B apxeoacTpoHoMuu. Kanennap-
HbIE CIOXKETBI, C OfIHOH CTOPOHBI, IEPENIIETAIOTCS C OGIUMH NPo6JEMaMHU aCTPOHO-
MMH U apXEO0JIOTHH, a C APYroil — KakK Obl SIBJISIIOTCS OAHOM U3 rpaHell (PyHOaMEHTallb-
HbIX po61eM MUPOBO33PEHHUs] U KOCMOBHACHHUS1 APEBHUX. B onpepeneHHoOM cMbicie
KaTeropusi BpeMeHH GYITO MPOHM3bIBAET €Ba JIU HE BCE NPEACTABIIEHHbIE Ha CyJl YH-
tatenst pa6oTel, HO B ny6nukauusix C. MBanumesckoro, A. [laBnermnna, M. I'yca-
KoBa, A. XKypaBens aHanu3 KajleHapei JpeBHUX U CBSI3aHHbIE C HUMM MMPOBO33DEH-
Yyeckue Npo6iieMbl COCTABISIIOT X OCHOBHOE COJiepKaHHeE.

B cratbe C. Meanuwesckoz0 naeTcs N06GONBITHOE OO BbICHEHUE BCTPEYAIOLIMM-
Cs1 MHOTJ]a PacXOKACHUSIM BHYTPH MOJIHBIX AaT Ha MaMsITHUKaxX ApeBHUX Maisi. [leno
B TOM, YTO MOJIHAsl 3aMUCh aThl MO0 CHCTEME Maisl BecbMa MH(pOpMaTUBHA. B Heil
€CTh JlaTa MO ROJIrOMY CYeTy (HENPEPBIBHBIA CUET [AHEH OT HYJBIYHKTA), AATHI [0
260- u 365-nHEBHBIM KaJieHAAPsIM U JaHHbIe 0 ¢a3e JIyHbl. B psaae cnyyaeB uMeroTcst
HecoBnaaeHus: dasa (Bo3pact) JIyHbl oTIH4YaeTcs oT a3kl AJIs AaThl, COOTBETCTBY-
IOLEN TOJITOMY CUETY. ABTOP OOBSICHAET 3TO CO3HATEIbHON MaHUNYJISIUUEN 3anIUCER
0 JIyHHBIX (pa3ax.
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JlaTbl Ha KaMEHHbIX NMaMJATHUKaX KyJIbTYpbl Mais CBsi3aHbl, B OCHOBHOM, C Jiesl-
TENbHOCTBIO NpaBuTelieid. HekoTopble cOObITHS MX XXKM3HH (BCTYIJIEHUE HA IIPECTOII,
PUTYyallbHbIE AEHCTBUS1) JOJIXKHBI GbIJIM IPOUCXOUTh B onpefeneHHblie ¢a3bl JIyHbI.
B peanbHOCTH Tpaguuys MOrja HapyLIaThCsl, HO B 3aNIUCAX OHAa coxpaHsiiack. [loaTo-
MY B HUX CTaBUJIM HE UCTUHHYIO (pa3y JIyHbl, a Ty, KOTOpasi fo/I)KHa GbITh. [10o MHe-
HHIO aBTOpa, “JIyHHblE’ TpaJMLUHU NpaBHTesell OblLIM CleqCcTBUEM OoJiee APEBHHX
TpagULUMii, CBA3aHHBIX C IPOBEAEHHEM Pa3/IMUHbIX 3eMJIE[IeJIbYECKUX paboT NpH oOmn-
penelieHHbIX (pa3ax JIyHbl. DTO NMOKa3aHO Ha MPHMEpE OJHOrO ropofa, HO MOXHO
npefnoiaraTh, YTo TO XK€ caMoe MPOMCXOMIUIIO B APYTUX ropoAax Mausl.

A. [lasaemwun paccMaTpuBaeT Haubosiee JpeBHUE B Me3oaMepHke 3MUO0IbMEK-
CKM€ TEKCTbl, KOTOPbIE MO3BOJISIIOT Ce/aTh HEKOTOPbIE BbIBOAbI O KaJIeHAApe OJlb-
MekOB. B HeM 3aMeTHbI HEKOTOpbIE PACXOXAECHHs C KaJleHJapeM APEBHUX Maisl.
BripBuraeTcs npeanosioKeHue, YTO HYJbNYHKT KaJeHAApsl OJIbMEKOB (FOJMAHCKUU
JieHb Ha4YaJbHOM JJaThl JOJIrOro cyeTa) oTanyasncs Ha 20 quei (ofUH Mecsl) OT KaJleH-
napsi Maiisi. ABTOp HaXOIMT JJOBOJbI B MOJIb3Y 3TOH I'MIIOTE3bl, AaHAJIU3UPYs TEKCThI,
B TOM 4YHcIle cBsi3aHHbIe ¢ BeHepoit. OH cuuTaeT, YTO y 0/1bMEKOB ObIJIO CIBUHYTO Ha
OJIMH Mecsil Hayano 365-gHEBHOro roja, YeM U OObSICHAETCS] 3TO PaCXOXKEHHUE.

Pa6ora M. 'ycakoea nocBsimieHa aHa/IU3y POJIM HEOOJIBIIMX FOPORUII-CBSITHIMLL
PaHHEro KeJIe3HOro BeKa JlIeCHOW 30Hbl BocTouHoit EBpomnbl B cHCTEME KYJIBTOBBIX
COOpYKEHHI IpEBHEr0 4yejoBeKa. ABTOP BIOJHE 0OG0CHOBAaHHO NpEAJaraeT B3ris-
HYTh Ha OCTEOJIOTMYECKUN MaTepHall C TOYKH 3PEHUsl pEJIUrH03HO-00psIIOBOH Npak-
TUKHU APEBHHX JIIOJEH, KOTOpasi, B CBOIO ouyepefb, Obljla NOAYMHEHA ONpefeeHHbIM
KaneHfapHbIM npuHumnam. I[IpuBnekasi jaHHbIE NPOMBICIOBBIX KajleHJapeil OXOT-
HUYbUX HaponoB EBpomneiickoro CeBepa, a TakXe pe3y/lbTaThl aHaJIM3a OCTEOJIOTH-
YeCcKOro MaTepuasna B COBOKYNHOCTH C JaHHbIMH apXe0acTPOHOMHYECKOro o6cneno-
BaHHs apXEOJIOrHYECKUX OO BEKTOB, HCCIEOBATE/Nb IPUXOAHUT K BBIBOAY, YUTO, BEPO-
SITHEE BCEro, OCTE0JIOrMYEeCKUil MaTepuajl MHOTUX TFOPOAHIL IMpeNCTaBisieT coOoi
OCTaTKHU >KEPTBEHHbIX KMBOTHbIX (Me[IBeNIs1, BOJIKA), yOUTHIX BO BpeMsl KaJIeHAapHO-
npa3gHUYHbIX PUTYAJIOB, @ CAMM rOpoAuia (PYHKIIMOHUPOBAIMA KaK CBATHIMHLIA.

A. Xypaseab aHanu3upyeT MHOTOUYHC/IEHHBbIE Pa3HOUTEHHUs1 JaTUPOBOK HUCTOPH-
YeCKHUX COOBITHI B PYCCKHX JIETONUCSX. B pe3ynbTaTre aBTOp NPUXOAMT K BBIBOJY O
npeo6naganuy B [IpeBHel Pycyu 1yHHO-COJTHEYHOrO KajleHAaps U O €ro CoCyleCTBO-
BaHUHU HA PaBHBIX C IOJIMAHCKUM KaJleH{apeM.

IlocnepoBaTenbHOE PUMEHEHUE UCCIIENOBATEIEM KOMIBIOTEPHBIX NPOrpaMM K
OnpefesIEeHUI0 MOMEHTOB JIYHAlMii B NPOLIJIOM NO3BOJISIET IO-HOBOMY B3IJISIHYTh Ha
XPOHOJIOTUIO MHOTHX HCTOPHUYECKHX coObITUi B [IpeBHeil PycH M BbIsIBUTH HOBbIE
3aKOHOMEPHOCTH NPH aHaJlu3€e IPEBHEPYCCKUX JleTONUcel. DTU 3aKOHOMEPHOCTH Be-
AYT K NepefaTUpOBKE KOHKPETHBIX HCTOPUUYECKUX COOBITUH, YIIOMSIHYTBIX B JIETONH-
csIX, MEPeCMOTPY MpEACTaBJIEHUA 06 UCTOPUHM PYCCKOTrO JI€TOCYHCIEHHS H HOBOMY
B3Iy HAa UCTOPHIO (POPMHUPOBaHMs! KaJleHAAPHBIX CTUJIEN OT COTBOPEHUs MHpa.

To, 4TO coTHEYHO-NYHHBIN KaleHAaphb Obl1 B X0y Ha Pycu HapaBHe C KaleHfia-
peM ronnaickuM euie B X1 B., 6b1J10 XOpOIIIO U3BECTEHO aCTPOHOMaM 1o MoHorpagpu-
am M. A. Knumuuna. (Hau6onee usBectia: Kaumuwun M.A. Kanennapb u XpoHo-
norusi. 2-e u3n. MockBa, 1985). KoMNblOTEpHbIM METOJaM XPOHOJIOTMM HCTOpHYE-
ckux co6biTuii B [IpeBHeit Pycu no nosiBnenusi pa6ot A. XKypasisi HCTOPUKH HE yJie-
JISLIM KOJI)KHOTO BHHMAHHMSI.
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He Tak faBHO cCOBpeMeHHbI€ N1aKEThl KOMIIbIOTEPHBIX NPOrPaMM, IPUMEHSBLIIU-
ecsl AN pacyeTa NOBTOPSIOLIMXCS HEOGECHBIX SIBIIEHHMH, MCIOJIb3OBAIUCh TOJBKO
aCTPOHOMAaMHU H HEKOTOPHIMU HCTOPMKAMHU aCTPOHOMMUH. B HauM [HM OHM yXke C yc-
NeXOM NPUBJIEKAIOTCS, KaK Mbl BUAMM M3 MyGIHMKaLUiA JaHHOrO cOOPHUKA, HCTOPHKA-
MH, acTpO(U3MKaMH U AAaXE UCCIENOBATENSAMH, KOTOpbIE NPOOIEMbl XPOHOJIOTHU
APEBHHUX COOBITUH TPAKTYIOT C NO3ULHHA (PUIOCOPCKO-TEONOTHUECKHX, KAK B IPOTH-
BOpe4HBO# crathbe M. PanneHrmioka.

ABTOpBI clefylomuX ABYX paboT npeanaraloT peKOHCTPYKIMIO aCTPOHOMHUYE-
CKHMX M MHPOBO33PDEHYECKHMX MPEJCTABIECHUI HACEelEeHUsl PAaHHEro XeJjJe3HOro BeKa
3anapHoit CubUpH Ha OCHOBE JJaHHBIX NIEPBOOBITHOIO UCKYCCTBA.

Cratbs JI. Mapcadonaosa noceslleHa UCCefoBaHUIO rpoTa AkGayp Ha 3anaj-
HOM Aunrae. CTeHbl TpoTa yKpallleHbl pa3lMYHbIMU PUCYHKaMH, BbINOIHEHHBIMH
KpacHOH Kpackoi. PUCYHKHU HeCyT acCTpOHOMHUYECKO-KaleHAAPHYIO CUMBOIHKY. [1po-
U3BEJCH JleTalbHbli NPOMEP BceX U300paXKeHHUil U pacCTOAHUI MexXay HUMHU. OTMe-
YeHbl pa3Hble MOMEHTBI IPOXOKEHHs JIydell COJIHIIa B TEYEHUE HS uyepe3 Kpyrioe
OTBEPCTHE B NMOTOJIKE TPOTA U UX B3aUMOCBSI3b C PUCYHKAMHU Ha creHax. KMccnenoBa-
HHsl O3BOJIMIIM aBTOPY BbICKa3aTh NPEANOJIONKEHHE, YTO B CKAJIbHOM IpoOTe, BO3-
MOXHO, HaxOfuUJICs CTAalMOHAPHbIA ACTPOHOMHYECKHI HAONIONATENbHBIA IYHKT.
CasiTunuiie cyuecrBoBano B nepuop nosgHeit 6ponssl (XII-XI BB. 0 H.3.) U paHHe-
ckugcekuid nepuop (VIII-VII BB. 1o H.3.).

H3BecTHBI pOCCHACKHI apX€eO0JIoT U NONyJsipu3aTop Hayku B. Jlapuues kpacou-
HO ONHMCBHIBAET HAacKallbHbl€ PUCYHKHU B CKaJIbLHOM IIPOTOXpaMe, SIBISIOIEMCS YaCThIO
naMsTHUKa Tarapckoit KyasTypsl Il B. no H.3. ABTOp nmpeacTapisieT YUTATEIIO YAHU-
BUTENLHBIH U N0KA elle IBHO HEAOCTATOYHO U3Y4YEHHbI MUp OoraTeiiiero ancaMm6-
J1s1 NaMsITHUKOB NpearopHo 3ouel Ky3nenxoro Anaray CeBepHoit Xakacuw. ITo ero
MHEHHIO, BCE 3TH OGBEKTSI, B3SIThi€ B COBOKYITHOCTH, O3BOJISIOT PEKOHCTPYUPOBATh
HUCTHHHBIH ypOBEHb aCTPOHOMUYECKHUX 3HAHHUM XKpeyecTBa Taraples, a TAKXKE UX KO-
CMOJIOTHIO, aCTPalIbHYIO MU(ONIOTHIO M repoudeckuii anoc. OgHaKo cama MHTepInpe-
TalUs XpaMa KaK BbICOKONIOYMTAEMOIO LIEHTPA, CBA3aHHOTO C IOrpe6anbHbIMH KYJlb-
TaMH, T CKa3UTENSIMU TOH 3MOXU UCIOJIHSICS HEKMI NMO3THYECKUH 3MOC O XKUTUH
€ro reposi Ha 3eMlle, B IPEUCIIONHENR U Ha HeOe, HE SBIsAETC OAHO3HAYHOM U Oe3yc-
noBHOH. Hepegko omlyuaercs, 4To aBTOp CIHUILIKOM yBJIEKaeTcsl CO3AaHueM o6pa3oB
H CIOXKETOB, KOTOPbIE HE BIIOJIHE KOPPENUPYIOT ¢ (paKTHYECKUMHU PparMeHTaMH U30-
OGpakeHuH.

Bnu3ku cuOUPCKUM CBATUIIMILAM IO BPEMEHH U NaHAIA(THOM NPUBSI3KE CBATHU-
numa CeBepHoit Adpuku. B cratee X.A. Beabmonme, C. Icmeban, A.Il. beman-
kopm, P. Mappepo npusefeHbl pe3ylbTaThl apXe0acCTPOHOMHUYECKHX HCCIIENOBaHUM
B OIHOM M3 0a3ucoB B LeHTpe Caxaphb! Ha TeppuTOopuH JIuBUU. SIPKUM NaMSATHUKOM
SIBNSIETCS JPEBHHUI FOPOA-KPEeNnocTh 3UHKXEKPA Ha BEPILIUMHE rOpbl — NIEPBasi CTOJH-
1a npotobep6epckoro 'apaMaHTCKOro LlapcTBa, OCHOBaHHOro B KoHIE II Thicsuene-
TUs1 0 H.3. C BOCTOYHOH CTOPOHBI TOPbI Y TPaHUIbl OGPBIBA HAXOAUIOCH CKAalIbHOE
CBSTHJIHILIE, 06pa30BaHHOE CEMbIO OONBIINMHU YaLUIEBUHBIMU YTIyOJIE€HHAMH, BbIOU-
THIMH B CKase. ¥ Tiy6lleHus pacnolarajluch B HallpaBl€HUM BO3BBILIEHHOCTH NOCpe-
AM IUIOCKOH NEeCYaHOH paBHHMHBI, HaJl KOTOpPod BocxoguT COJHIE B [AE€Hb JIETHETO
COJIHLIECTOsIHUS. [IpeBHee CBATUIIMILE COXPAHUIIOCH B TEYEHHE JIMTENBHOTO BpeMe-
HH U3-32 0CO60T0 NPUPOAHOro 3¢pdeKkTa: UMEHHO NPU HAGIIOAEHUN U3 3TOTO CBITH-
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nuunia CoNHLEe B MOMEHT JIETHErO COJIHIECTOSHHSI BOCXOOQWIIO Haj ONpefeeHHOM
TOYKOW Ha ropu3oHTe. [laxe koraa cronuua Bo II B. 1o H.3. 6bL1a nepeHeceHa B ro-
poa 'apamy, 3MHKXeKpa OCTaBaJCs CBSILEHHbIM ropoaoM. B crathe npuBeneHs! CBH-
AETENbCTBA O BaXKHbIX PAa3IHECTBAX U Pa3lUYHbIX 0Opsiax ApeBHero HaceneHus Ca-
Xapbl, NPOXOOUBIIKX B JHU JIETHETO COMHLECTOSIHUSI.

Bcem kaHoHaM apxeoacTpoHomuM oTBevaeT crathi K. Bapaau u ll. Haowb no
cpenHeBeKOBO# TemaTuke Benrpuu. B paGoTe Ha npuMepe HeEGONBILON LIEePKBYLIKH
XII B. B MectHOcTH KaHa Henopaneky oT bypanemra uccnenyetcs npo6iema OpHeH-
TUPOBaHMs JJIMHHON OCH CpeIHeBEKOBbIX LIepKBel B HanmpaBneHud Bocxona ConHua
B IHU BECEHHEro paBHOJEHCTBUSI.

ABTOpBI CTaThbU [JBYMsl HE3aBUCUMBIMH METOJAaMHU IO U3MEPEHUIO MOJOXKEHUs
ITonsipHO# 3Be3Abl U TEONONUTHBIMH M3MEPEHUsMHU nosioxkeHuss CoNHIa Ha MOMEHT
€ro BOCXOfia B aThl, OJU3KHE K MOMEHTAM BECEHHErO0 PaBHOAECHCTBUS, ONPENEIUIIN
OPUEHTALUIO IJTUHHOM OCH 1iepKBHU. OHH NMPHILIH K 3aKJIOYEHHIO, YTO OCHOBHAs OCh
LepKBYU yKa3biBaeT Ha Bocxo CoiHia Ha 2—4 HA ceBepHee (IO3[HEE), YEM BOCXON
ConHia B MOMEHT BECEHHEr0 paBHOAEHCTBHUs. Ouinbka Morna ObITh BbI3BaHA TEM,
YTO NPH COOPYKEHUH HEeOOJBIUIMX CPEIHEBEKOBBIX LIEPKBEH CTPOUTENH HE pacnoJa-
rajy BO3MOXHOCTBIO NPUBJeYb 0OPa30BaHHbIX APXUTEKTOPOB.

Pa3soea III BkIIOYAET UCCIENOBAHUS 0 3STHOACTPOHOMHH, CBSI3aHHbIE C CO3BE3-
nueM Bonbiioit MenBenuupl, MieyHbIM IyTeM U CEMAHTHKOU 0003HAYEHUI CTOPOH
ceera. IlepBbie nBe pa6oTel P. ®pank u A. JIylIHUKOBOH NOCBALIEHBI 3TUMOJIOTUU
Ha3BaHUs co3Be3naus bonbwoi Measenuubl, KOTOPOE TPAgULHOHHO SIBISETCS M3-
N0OJIEHHON TEMOY B apXe0acTPOHOMHH. ABTOPbI 3aMETHO PacXOAsTCs BO B3IIsgax
B 3TOM Bomnpoce. UuraTtento OyaeT HHTEPECHO CONMOCTABUThL BO33PEHUS ITUX U3BECT-
HBIX CIELUATTUCTOB U C/leJIaTh COOCTBEHHbIE BbIBOJIbI.

P. ®pank yTBEpPXKAAET, YTO CPEAM U3APEBIIE NOYHUTAEMBIX CO3BE3AUN CEBEPHOTO
He6a Bonbwasg u Manas Measeauua umeroT Haubosee apxauyHble 000O3HayeHHs,
CBA3aHHbIE C JpEBHUM KylnbTOM Mensens. [1o pekoHcrpykuuu P. dpank, cemepuu-
HbII KOJI IEXXUT B OCHOBE IOJIAPHON CUCTEMbI KOOPAMHAT U HauMeHoBaHus bonbion
MenBenuipl, koTopas BMecTe ¢ ITonsipHoi 3Be30¥ cocTaBisiyia BepXxHUH (60XecT-
BEHHbIA) ypOBEHb ApeBHEN Moaenu MuposnaHus. ABTOPOM INpofesiaHa OrpPOMHas
paboTa no U3y4eHUuto KylIbTypHOro Hacjaequsl pa3sHbIX HApOJOB — CKa3aHUH, MHU(OB,
JIETE€H[l U PUTYaJIOB, KACAIOILUXCSA MEIBEXbero KynbTa. IHTEpecHbIM npeacraBnser-
Csl CONOCTABJIEHUE CIABSIHCKOIO U (PUMHHO-yrOPCKOro MaTepuana ¢ 6aCKCKMMHU J1aH-
HbIMH U3 OOpsAAOBOY NPAKTUKU U (PONBKIOPHOH TpaguuMy. 3acny>KUBaeT NpU3HAHUS
obpauleHle aBTOpa K MaTepuaiy ceBepHbIX HapoqoB EBpa3uu B TONKOBaHUM CUMBO-
JIM4eCKH 3alIM(PPOBAHHBIX OO BEKTOB TPAAULHUOHHON KYIbTYpbl HAPOJOB APYTUX pe-
TMOHOB.

B craTtbe A. JIywruko6oli Ha OCHOBaHUHM cHELU(PUKH CIABIHCKOrO U (PUHHO-
Yropckoro (poybKJIOpHO-3THOrpaUUYECKOro U A3bIKOBOTO MaTepuana, HeloCTaTou-
HO 3HAaKOMOTO 3aMajiHbIM CIIELIMAIUCTaM, IOKa3bIBAETCsl, YTO Y MHOTUX HAPOHOCTEH,
U3[IaBHA HACeJSABUIMX €BPa3UICKHIA KOHTHHEHT, co3Be3aue bBoubiioir MenBeauibl
(Ursa Major — nat.) u3HayajnabHO ObLIO cBsA3aHO ¢ oO6pa3oM Jlocs unu Onens. B cra-
The aHalIM3UpyeTcs ceMaHTHKa o6o3HauyeHuid Bonbuioir MenBeauusbl, B TOM 4Hcle
NPUBOASATCA Ha3BaHUs, HECYlIMe HE TOJILKO CEMEPUYHbIA KOM, HO M CBA3aHHbIE C
6ONBIUIMM KOJIUYECTBOM 3Be3l MU(OIOrHYECKHE CIOKETbI, KOTOPbIE OTHOCATCA K
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AAHHOMY CO3BE3IMIO M CBSI3bIBAIOT €T0 C ApYrMMU rpynnamy 3se3f (Bononacowm, Ine-
sinamu), pazéupatorcs o6passl Jlocs (Onens) 1 Menseas B apxauyeckoi CUCTEME MHU-
POBO33pEHHUs], MOKA3bIBAETCS UX CJIOXKHOCTb U NPOTHBOPEYUBOCTb. IlpuBnekarorcs
TaKXe UHAOUPAHCKHE ITHOSI3BIKOBBIE JAHHBIE, IOCKOJIbKY H3BECTHO, UTO HHIOUPAH-
CKHe IJIEMEHa HeKorja Hacensinu pernoHsl CeBepo-BocrouHoii EBponbl, TECHO KOH-
TAKTHPYs C YPalIbCKMMHU U CIaBAHCKMMHU HapOJaMHU.

Tpu craThu nocesilieHbl NPEACTaBIEHUSIM APEBHUX HaponoB 3amagHod u Boc-
ToyHOW EBponsl 0 3Be31HOM He6Ge ¥ MileYHOM NyTH U UX OTPaKEHUIO B HAPOJHOM
¢oneknope. B pabore U. [IycmbiabHuka paccMaTpUBAIOTCS HApOAHbIE 3CTOHCKUE
00603Ha4YeHuss HauboJiee APKUX AJisi BOCIPUSATHS 3BE3]] U CO3BE3UIN U UX OTpaxKeHUe
B 3CTOHCKOM ¢onbkiope. Jlekcuueckue u GONbKIOPHbIE JaHHbIE, KOTOPBIE COOEp-
3KaTCsl B CTaThbe, Jal0T BO3MOXKHOCTD AJIs1 IPOBEAECHUs Pa3/IMYHBIX IO ryOuHe, 6au3-
KHMX ¥ [albHUX conocTaBneHuil. Tak, MHTepec BbI3bIBAET Ha3BaHUE 3Be3[bl AJIBLKOP
BonkowM (y B co3se3guu Bonblnoi Menseauupl), roBopsiiiee 0 HEKOTOPOU ee dyxKe-
POOHOCTH B CO3BE3AMH (CP. NPUBOAMMOE B CTaThe 3CTOHCKOE U3pEUYEHHUE “BOJIK OOK O
60k c BojoM”). BrioniHe BO3MOXKHO, 4YTO HaUMEHOBaHHUeE 3Be31bl AnbKkop (Boik) Ka-
KMM-TO 00pa3oM COOTHOCHUTCSl C PyCCKMM HapOAHBIM Ha3BaHHEM MileyHOro myTH —
Ilyte Bonka, 3adukcupoBanubIM JI.A. TynbueBoi Ha TeppuTopuu Psizanckoit Me-
uiepbl. CnaBsiHO-(pHHHO-YTOPCKHME CONOCTaBIEHUs] 0OOCHOBAHBI APEBHEN KYJIbTYpPHO-
apeanbHO# GJIU30CThIO.

OCHOBHbIM 06 BbEKTOM UccneqoBaHus JI. Tyablyesoli IBISAIOTCA HAPOAHbIE Ha3Ba-
HUst MieyHoro nyTu B cpeaHepycckoi nosnoce Poccun. CtaThst OCHOBaHa Ha HOBBIX
MaTepHalax nojaeBbix paboT aBTOpa, Ha IEPECMOTPE U yTOUHEHUH AAHHbIX, 3alIMCaH-
HBIX IPYTMMH MCCeoBaTeNsMU. BbisBIeHHbIE aCTPOHUMBI MIIEYHOTO NMYTH UHTEP-
NPETUPYIOTCS C YYETOM 3HaHUs! PONBKIOPHO-3THOrpaduyeckoro Marepuana. B kan-
Be pa6oTsl JI. TynbLeBol yqauyHO NepemnyieTaloTesl M Kak Obl NEPEKIMKAIOTCA MEXY
co6oii pa3HOOOpa3Hbie aHHblE O MaMATHBIX UCTOPHYECKUX cOObITUSAX [IpeBHel Py-
CH, pEJIMTHO3HbIE CTAPOCIAaBSIHCKUE OObIYaM, MHOTHE M3 KOTOPBIX HbIHE M3BECTHbBI
TOJILKO JYXOBHBIM JIML|aM HJIY CIIEUATIUCTaM UCTOPUKAM, U HApPOAHbIE NIpefaHus. 3a-
CIY>KMBAET fallbHEHLIEro yriyOJIeHHOro u3y4eHHs 3aK/II0YeHUe aBTOpa, YTO JIEreH-
napHast Komapusa gopora siBnsiercs aHaiorom Mie4Horo nyty Ha 3eMie.

M. Pannenearox 060611aeT pa3nuyHble B3IJs/bl, JPEBHUE JEreHAbl U MU(BI, Ka-
catomecss Mneudoro nytd. OH peANnpHHUMAET CMENYIO NONbITKY HAWTH KOHKPET-
Hbl€ OTPaXXeHHs MOJIOXKEHUs1 MIeYHOro nyTH, MEHSIOLErocs C TEYEHUEM BPEMEHHU
BCIE[CTBUE NPELIECCUHOHHOTO CMELIEHUSI OCH BpauleHUss 3eMild, B [NIyOMHHBIX KYJb-
TYPHBIX YPOBHSIX B ¢popMe MH(OB, KOCMUYECKUX BUICHUH LIaMaHOB H T.A. B To xe
BpeMs B CTaTbe €CTb 001ue (OPMYJIUPOBKM U BbICKA3bIBaHHs, YTO JejaeT paboTy
AOCTAaTOYHO ysi3BUMOM. CaMO MCTOJIKOBaHHE NEPUOAUNYECKH MEHSIOWIEHCS OPUEHTa-
UUU Mie4HOro nyTu OTHOCUTENBHO KapAMHAIbHBIX TOUEK HAa HeOe B lyxe reHe3uca,
AONYCTHUMOE B (puI10cO(CKO-TEOIOrHYECKOM TPAKTAaTe, €[1Ba JIM HalleT NOHUMaHUe
y acTpOoQU3UKOB U APYTUX YYEHbIX.

Bo Bropoit cratbe A. JIywHukogoii npoBeeH NOgpOOHbIA aHANU3 CEMaHTUKH
HMHJOMPAHCKUX 0003HaYeHH, CBA3aHHBIX C ICKOHHBIMH IIOHSTUSIMU BEpXa ¥ HU3a, Jie-
BOTO ¥ IIPaBOro, CEBEPA U IOra, a TaKXKe CONOCTABJIEHUE UX C NOAOOHBIMHU MOHSITUSA-
MH y yrpO-(PMHCKUX HAPOAHOCTEMH, HACESABUIMX B POLLIOM paidoHb! ¥Ypana. To no-
3B0JIMIIO A. JIyLIHUKOBO! BBbISABHTB Li€Jbli psif] IFOOONBITHBIX POACTBEHHBIX YEPT U
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OJHOBPEMEHHO AMAaMETPaIbHO MPOTHBOMOJIOXKHBIX 0003HAaYEHHI B OTHOLUEHHH Kap-
AMHAJIbHBIX HallpaBJI€HUH CEBEP—IOT (Y MHIOUPAHIEB CEBEP MbICIHIICS CBSILIEHHBIM,
10T COOTHOCHJICSI C HU30M U MMeJl MAKCUMAJIbHO OTPUIIATENbHBINA CTAaTYC). Y APEBHUX
K€ HapOJHOCTEH, Hace sIBLIMX Ypall, pacnpefeneHue caKpalbHbIX 3HAYUMOCTEH ce-
BEPHOM U I0XKHOW CTOPOH OKa3bIBAE€TCsl 3€PKAbHO NPOTUBONOJOXHBIM HHIOUPAH-
ckoii. IIpoBeneHne noqoGHOro aHanu3a CEMaHTHYECKUX OCOOEHHOCTEH POACTBEHHBIX
MOHATUA B pa3HbIX fA3bIKaxX paclIUpsieT BO3MOXKHOCTH HCCIENOBAHHUsS T'eHeaJoruu
paccelleHHs APEBHUX HAPOAHOCTEH Ha Hallle# MIaHETe M MOMOraeT NPOCIEeAUTh KOp-
HM MX KYJbTYPHOTO HacJeAMsl, 4YTO TAKXKe CIY>XKUT TOYHbIM HHCTPYMEHTOM apxeoac-
TPOHOMHYECKUX UCCIIEHOBaHHM.

Pasoden IV BxitoyaeT MaTepualbl 0 HCTOPUU acTpoHoMuUH. B cratee C. Xumo-
Mupckozo aHanusMpyetcs cTpykTypa Mupa no Espokcy. Ilo MHenuio aBTOpa,
EBpokc (apeBHerpedyeckuii MaTeMaTUK U acTpoHoM, 408-355 rr. no H.3.) cTpeMuncs
peLUUTh 3aJavyy HENPEMEHHO B PAMKaX CUCTEMbI KOHLEHTPHUHbIX CeEpP, HOCKOIBKY
XOTE€Jl COXPAaHUTb NPUHLIMI KOHLEHTPHUHOro CTpoeHust Mupa. Hpes chepuyeckoro
Heb6a, o6HuMaloniero 3eMito, sIBAsSE€TCA €CTECTBEHHONW M NMEpPBUYHOH J/s1 IPEBHHUX
uccaeposareneid. EBiokc mnpeogosien TpyogHOCTH OO'BSICHEHHUS ABHXKEHHS IIAHET,
CO3/1aB JIOBOJIbHO M3ALLHYIO CXEMY, NEPBYIO, NMO3BOJSIOYIO OOBACHATh HeOeCHbIe
ABM2KEHHsI 1 OMHOBPEMEHHO NIPUTOAHYIO AJIsi CPABHEHUS C HaONMIONEHUSAMM.

JIBe gpyrue paboThl KOJIEKTUBOB aBTOpOB A. [ambuca, 0. E¢ppemosa u A. Mu-
porosa, A. 3axaposa, A. BenkcmepH KacaloTcsi BAXXHOTO acllEKTa CBSI3M aCTPOHOMUH
U UCTOPHH — NpO6JIEMbI JATUPOBOK. ABTOPbI CTaTel 3aTparuBalOT BaXKHbIN U CIIOP-
HbIA BONPOC O JaTHPOBKE NAHHBIX, UCNOJB30BaHHbIX B “AjnpMarecre” Iltonemes
(ApeBHErpevYeCcKuit aCTpOHOM, 0K0J10 90—-160 rr.), HO pacCMaTpUBAIOT €r0 C HECKOJIb-
KO pa3jIM4HbIX Todek 3peHus. [1y6nukyeMblii MaTepuan UMeeT Ype3BblYaiHO BaX-
HOE 3HayeHWE He TONbKO caM No cebe, HO U MOTOMY, YTO BONPOC O AATUPOBKE
JaHHbIX AJnbMarecta OblUl HCNONbL30BaH TPYNNOH HCCIefoOBaTeleid BO IjaBe C
A.T. ®oMeHKO 151 NONBITOK NOJHOrO MEPECMOTPa UCTOPHH YesioBedecTBa. TONbBKO
KBaJnu(pUUMPOBaHHbIE aCTPOHOMbI CMOIJIM pa300paThCsl B 9TUX MCKAXKEHUSAX U NaTh
YEeTKUH Hay4yHbIA aHANU3 JaTUPOBKH.

B pasoene V npepcraBieHbl CTaThH, OTpaXKalolie MpsIMOe BIUSHHE KOCMHUYe-
CKMX (PaKTOPOB Ha yCJIOBHUS CYLIECTBOBaHHS M pa3BUTUE LUBUIM3ALUN. DTOT 4pes-
BbIYAHO BaXKHbIH BOIIPOC 10 CHX NOpP pa3paboTaH HeJOCTATOYHO MOJIHO U MO-NpexX-
HEMY BbI3bIBA€T ropsiyue cnopsl. [Jo CUX NOp TOYHO HEU3BECTHO, KAKHE UMEHHO KO-
cMHMUecKUe (paKTOpbl MOTYT BIMATH Ha HICTOPHYECKHE NPOLECCH] U KAK OHU MEHSIIOT-
Cs1 U KOCBEHHO NPOSIBISIIOTCS CO BpeMEHEeM Ha 3eMiie. DTOT BOIPOC A0 KOHIIa He pa3-
paboTaH TaKXe C COLMOJIOrMYECKON TOUKU 3PEHHS.

Hamm HapeXHble HENOCpeCTBEHHbIE HabnoneHus 3a CONHIEM OXBAaTbIBAIOT
ToNibKO nocnegHue 300 ner. MHpopmanuss o Bapuauusix APYyrux KOCMHYECKHX
SIBNEHU OUeHb He3HauuTeabHa. OTCYTCTBHEM JOCTOBEPHbIX 3HaHUH B 3TOH 0611a-
CTH 4acTO NOJb3yIOTCS aCTPOJIOTH, BbiAaBasi CBOM NpeACKa3aHus 3a Hay4YHblil aHa-
M3 KOCMMYECKUX BO3JE€HCTBUI Ha HCTOPHIO CYLLIECTBOBAHUS U Pa3BUTHUA YeJIOBe-
YyecTBa.

AHanu3 B3aUMOOTHOLIEHHUSl JPEBHEro 4YejoBekKa U NPUPOAbI NMpEACTaBIsET
c0o60¥ OYEHDb CIOXHYIO 3afauy. BaxxHedlIMMH B 3TOM OTHOLLIEHHH SABISIOTCS KIIU-
MaTuuyeckye ycinoBusi. Ha npoTskeHuH Bceil HCTOPMHM 3eMIIM M YEJIOBEYECTBA LiM-
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KJM4YeckHe U BHe3allHble M3MEHEHMs KJIMMAaTa BIIMSIJIM HAa YCIOBHS CylIEeCTBOBa-
HUsl OOLECTB, BOSBHUKHOBEHHE OHUX U THGesb APYrMX LMBMIN3ALMA, MUTDALUH
HaceneHus. B HacTosieM cOOpHUKE noMenleHbl Be paboThl, CB3aHHbIE C 3TOM
npoo6aeMOH.

B cratbe B. /lepzauesa npuBNeKarOTCsl M30TOMHBIE METOMABI AJISI PEKOHCTPYKLIUH
NPOHUIBIX U3MEHEHUH KIMMAaTa M OKpYXKalolled cpeabl Ha KOHTUHEeHTax. M3BecTHo,
YTO MHOTME LIMBUIM3ALMU U KYJIbTYpbl MHPa NOJBEPIJIMCH KATaCTPOUUYECKUM BO3-
AEeUCTBUSIM IPUMEPHO B OIHO U TO e BpeMs, 2300 neT no H.3. £200 net. [IpsMele ap-
XeOJIOTHYECKHE UM NMCbMEHHbIE JaHHbIE O MPHUYUHAX ITHX KATacCTpPOo(d OTCYTCTBY-
10T. Pauoyriaepoasbie METObI aHaM3a U JaTHPOBKYU KIMMAaTHYECKUX BapUaLHii N10-
Ka3ajM, YTO, CKOpee BCero, eCTeCTBEHHbIEe NPUYMHBI, a HE YelioBedecKas JesTellb-
HOCTb, OKa3bIBaJM I1100anbHOE BO3[ENCTBHE Ha IpEBHHE OOIIECTBA.

B pabote B. Ilpokyounoii u M. Po3arnosa TOT e BONPOC U3y4YaeTcs C UCIOJb-
30BaHUEM AHHBIX JIETONMHUCEH U XPOHHK: NIPUBJIEKAOTCS CBUAETENLCTBA O PE3KUX I10-
XOJIOlaHHUSAX, HABOIHEHUSIX, 3aCyXaX, MUJAEMUSIX, HEYPOXKANHBIX U FOJIONHBIX FOax U
T.1. B 60nbIIMHCTBE CllyyaeB NEPHOAUYHOCTH IPHPOAHBIX KaTacTpod, 0OCOOEHHO TeX
U3 HUX, KOTOpbI€ HE HOCAT COLMANbHO OOYCIOBIEHHOrO XapaKTepa, CBsI3aHa C COJl-
HEYHOM aKTHBHOCTBIO.

B 3aknroueHne KpaTkoro o63opa craTedl MOXKHO CKa3aTb, YTO OOJIBLUIMM 1OCTO-
MHCTBOM HacTofLlero cOOpHUKA SBISETCA HE TOJNBKO TBOPYECKUI HAYUHBIN MOAXON
K U3YYEHHIO J1I000M CBI3aHHOM C apXe0acTPOHOMMEH TeEMbI, HO M IIMPOKUH Juana3ox
HccneqoBaHuid. B uucie HOBbIX Mpo6reM, BIepBble pacCMaTPUBAaEMbIX B M3[JaHHUSIX
koHepeHuun SEAC, Bonpocsl, cBsi3aHHbIE C BO3EHCTBHEM KOCMUYECKUX (PAKTOPOB
Ha 3BOJIIOIHMIO YeIOBEYECKOM IIUBUIM3AIHH.

B cOopHuKe WHMPOKO NpefcTaBlieHbl apXeoacTPOHOMHYECKUE HCCIEeOBaHUS
pa3HbIX Hay4HbIX HanpaeieHuii B Poccun. 310 cBUgeTENbCTBYET O TOM, 4TO B Poccuu
HOBOE Hay4HO€E HallpaBlleHHe COCTOSIOCh U NIOCTENEeHHO HabupaeT cuiny.

Panee paboThl POCCHUCKUX CIIEUATMCTOB He ObLIM M3BECTHbI 3a NpeleamMu
CTpaHBblI.

T. Ilomemkuna, A. Jlywnukosa,
B. O6puoxo, H. ITycmbirbhuk
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Preface

The volume “Astronomy of ancient societies” contains proceedings of the sympo-
sium ‘““Astronomy of ancient civilizations”, which was held at the end of May, 2000 in
Moscow. At first glance it would seem there is little in common between eventful and
vigorous history of human communities and abstract science of astronomy.

Nonetheless we can observe the link in a whole number of aspects. First of all
ancient mythology, beliefs and culture to a large extent are connected with the stellar sky,
structure and positions of constellations, motions of the planets. According to ancient
people it was the heaven wherefrom the main laws and moral norms had come, these
were the laws of the heavenly beings that seemed to have reflected in the people’s life.
And vice versa, the established notions of beauty, aesthetics, harmony were transferred
to the structure of the world and were reflected in scientific knowledge.

That is why it is not surprising that the delivered papers include a wide range of
problems, important for understanding many aspects of history of the ancient society, its
logic, psychology, mentality, stimuli of development, ways of adaptation, survival expe-
rience. The papers’ topics concern a place of archaeoastronomy in the system of modern
archaeology and astronomy, a level of ancient astronomical knowledge and its applica-
tion in different spheres of life led by the ancient population of Europe, the Near East,
the Ural-Siberian region, Middle Asia, Mesoamerica.

The papers also tackle the questions of cult and astronomical interpretation of
archaeological monuments of different epochs, structures of settlements and ritual com-
plexes, ancient calendar systems, their place and role in the culture of the population,
astronomical ideas reflected in the folklore; the solar-terrestrial relations are investigat-
ed according to paleo-climatical data. The materials of archaeastronomical investigations
presented in the volume reflect a level of comprehension of the main idea and structure
of the Universe gained by the ancient people of different epochs.

Thirty papers published in this volume are grouped according to five key topics
reflected in the submitted materials: methodology, archaeoastronomy based on archaeo-
logical and historical sources; ethnoastronomy; history of astronomy; paleoclimatology.

Section I consists of two papers, which are written by an astronomer and archaeol-
ogist and devoted to methodological questions of archaeoastronomy. The article by
V.N. Obridko deals with the problems of interaction of two sciences — archaeology and
astronomy thanks to which the scholars have succeeded in gaining interesting results on
a number of research directions for the past years. First of all it refers to the datings of
historical and astronomical events; to variation of solar-terrestrial connections for the
long time intervals; to search for extraterrestrial civilizations (Search for the
Extraterrestrial Intelligence, acronym SETI).

The article by C. Ruggles, one of the leading world specialists on archaeoastronomy,
draws our attention to the importance and equality of archaeoastronomical trend in
archaeological researches in general. The author shows a historical perspective of
archaeoastronomy based on the example of a number of monuments from different
regions of the world. Special attention is paid to a series of pivotal theoretical and
methodological principles, which are the most vital for archaeoastronomy today.
According to the author the main problem is how to unite different material and histori-
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cal evidences to gain the most adequate understanding of the past, especially taking into
account the fact that perception of the sky is dependant on the peculiarities of cultural
context.

Section II contains a series of articles, which conform topically to all canons of
archaeoastronomy. This is quite logical since our factual store of knowledge in
archaeoastronomy lies mostly on evidences obtained due to laborious efforts of archae-
ologists. Therefore it is noteworthy that examining mortal remains of our far ancestors,
their house utensils adornment, weapons, studying peculiarities of their life and eco-
nomic activity the authors of the articles presented in this section convincingly show that
the eyes of ancient people were turned to the sky.

The main corpus of the papers presented in this section is related basically to the
field archaeological works and methods of archaeoastronomical researches and recon-
structions. Within this section the papers are arranged under subtitles according to the-
matic, chronological and territorial parameters. In our opinion, such a systematization
principle enables a reader to understand more clearly a level of astronomical knowledge,
its application according to time and territory considered, the ways of interactions and
continuity of the world outlook from one epoch to another; to draw one’s attention to the
historical factors stimulating the development of cosmological knowledge and its pecu-
liarities in different epochs and regions.

In his paper B. Frolov, a well-known Russian researcher of primeval graphics, sum-
marizes his long record of work in the field of number symbolism and primitive cos-
mology. There are given statistical data based on analysis of Palaeolithic graphical pic-
tures from Siberia and Eastern Europe, where dominance of rhythms divisible by 7 and
5 is connected with observation of celestial bodies, time calculation and lunar female cal-
endar. Palaeolithic calendars of Eurasia reflect cycles of reproduction of hunting animals
and man as regards astral time recording the system of numeric relations, which has sur-
vived in the same context up to the modern ethnographic reality.

Calendar concepts of the population of the Neolithic Pitted Ware Culture
(3400-2400 BC) are examined in the article by G. Henriksson. The author tried to restore
the image of a calendar analyzing the grooves (their total number is about 3600) cut in
the bedrock on the Swedish island of Gotland. Some of them are oriented at the stand-
still points of the sun and moon. However most of the grooves have an intermediate ori-
entation between the stand-still extremes. The author puts forward some assumptions
concerning the time and reason for the grooves creation. According to him, azimuths for
rising and setting of the full moon at the winter solstice have the same general shift from
north to south as the sequences of grooves. If the grooves were made every 19t year dur-
ing the period 3300-2000 BC, then a good agreement with the computed azimuths is
revealed. For the grooves in the northern part of the island two alignments are peculiar
which are nearer to the east-west direction.

Two articles are dedicated to the questions of ancient astronomy of the Minoan
Culture which existed in the Bronze Age on the island of Crete.

The article by M. Blomberg, G. Henriksson, M. Papathanassiou considers calen-
dar functions of the peak sanctuary on Mt. Juktas (island of Crete), which is charac-
terized by the monumentality of the architecture, richness of finds, the presence of an
altar and the relationship with the palace at Knossos, ca 13 km from Juktas (period ca
2000 BC). The authors established that the sanctuary on Juktas and the sanctuary of
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the palace at Knossos were used for astronomical observations, especially for watch-
ing the rising Sun at the autumnal equinox, which was associated by the Minoans
with the beginning of a New Year. A special meaning was attributed to the observa-
tion of the stellar sky on the 11t day after the equinox, which was important to define
the time for intercalation and to calculate a lunar phase at the autumnal equinox for
the next year.

Other peak sanctuaries of Petsophas and Traostalos, located in the eastern part of
Crete in connection with the reconstruction of the Minoan star map are described in the
article by P. Blomberg. For his reconstruction the author uses the figurines found at the
sanctuaries and dated from ca 2000 BC, which he interprets as images of constellations,
and the text “Phenomena” by Aratos (ca 275 BC), which, in the author’s opinion, has
preserved the oral tradition bearing the description of more ancient positions and names
of stars. According to the author nearly all the figurines (ca 99%) having astronomical
and cult meaning are identical with description of celestial bodies in Aratos’ text.
Amongst the comparisons made by P. Blomberg the identification of the figurine Bull
(Ox) with the Ursa Major constellation deserves much attention. The author comes to the
conclusion that most of the modern constellations were known and named in the Middle
Minoan period (ca 2000 BC).

Three publications are devoted to the spatial-temporal arrangement of settlements
and burial grounds from the Bronze Age in different regions of steppe Eurasia.
Although the materials presented in the articles referred to different cultures (the
Timber-Grave, Sintasht, Andronov), in the ethnical aspect they are all linked with the
Indo-Iranian population. Similar results gained in respect of different archaeological
sites on the territories, separated from each other by thousands of kilometers are of
special interest.

R. Mimokhod presents the results of investigation of monuments of the Timber-Grave
culture on the Ukraine territory (XVI-XIIIth centuries BC) in the context of revealing reg-
ularities and special features in spatial arrangement of cult constructions as regards a set-
tlement and the cardinal points. The author comes to the conclusion that there are certain
rules in localization of sanctuaries on settlements. Usually they are situated on the edge,
mainly at the east or north-east border of a site, which is connected with functional signif-
icance of sanctuaries contributed to the link of Man with the sacral world. One can often
encounter the cult erections stretched from south-west to north-east.

The dominance of north-east alignment of sanctuaries, which correlates with tradi-
tional orientation of the dead in the Timber-Grave burials, stands for special attitude of
the Indo-Iranian population towards this direction and according to R. Mimokhod is con-
nected with the sunrise at the summer solstice, which is of great interest in terms of
semantic reconstruction.

A.Kirillov and D. Zdanovich consider the spatial hierarchy based upon the exam-
ple of fortified settlements of the proto-town type belonged to the Sintasht culture of
the South Ural (XVIII-XVI centuries or XXI-XVII centuries BC). In this region
astronomical knowledge was rather developed and represented in the monuments of
material culture, which is most brightly manifested in astronomical alignments of a
well-known settlement of Arkaim. The fortified settlements naturally blend with the
surrounded landscape; they are aligned as regards the azimuths of important astro-
nomical events.
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Amongst the main astronomical directions the most significant (sacral) is the north-
east, related to the sunrise at the summer solstice. The author emphasized the continuity
of the culture as a specific feature, which has survived in the sites of the later Bronze Age
in the South Urals and adjacent territories. This statement correlates with the results of
the other specialists’ researches presented in the volume.

T. Potyomkina using the complex approach analyzes in details the burial ground
Dashti-Kozy (XIV-XII centuries BC), on the Zeravshan river in Central Asia. Examining
orientation of the burials (as regards the cardinal points considering the azimuths of sun-
rise and sunsets), a posture of the dead, a structure of the burial constructions, a type of
implements, etc. the author determines that the usual burials (as a result of natural death)
are linked to the western sector corresponding to the sunset in different seasons. The buri-
als with the traces of violent (sacrificial) death are oriented towards the north-east and east
corresponding to the sunrise at the summer solstice and equinox. In the former case the
author explains the link of the deceased with the direction to the World of dead, the latter
case should reflect the ancient cult of the Sun and fire.

The orientation of burials displays the world outlook of the ancient population, the
climatic conditions of the region and also the peculiarities of life and economy of the
mobile cattle-breeding tribes. The validity of this statement is proved both by other
archaeological sources (see the article by R. Mimokhod) and by the ethnolinguistic mate-
rials, which testify to the different attitude of the Indo-Iranian people towards the cardi-
nal points (see the article by A. Lushnikova).

The materials of those three papers convincingly demonstrate that astronomical
knowledge in the ancient societies constituted an integral part of the world outlook and
mythology and was tightly incorporated in practical activities and ritual habits of people,
which stands for reflection of that knowledge in archaeological monuments of different
regions and epochs.

Two papers are dedicated to Sumer-Babylonian astronomy.

J. Steele tries to comprehend and estimate the peculiarities of the later Babylonian
astronomy by putting and preliminary solving the problems of the genesis of mathemat-
ical astronomical texts of the Seleucid epoch and their connection with non-mathemati-
cal texts as well as of the correlation between astronomical information and astrological
practice in Mesopotamia.

In the article the Babylonian and Uruk astronomical schools are singled out. The
author believes that non-mathematical astronomical texts date back rather to Babylon
than Uruk and the tradition of mathematical astronomical texts belongs to Uruk.

The author comes to the conclusion that the astronomical activity in Babylon and
Uruk in the Seleucid period was closely connected ‘'with astrology (with fortune telling
tradition of Enum Anu Enlil, the compiling of horoscopes), which accounts for the fact
that non-mathematical astronomical predictions co-existed along with the predictions
computed with the aid of mathematical ephemerids.

1. Svyatopolk-Chetvertynski examines the Sumero-Babylonian (Nippur) calendar in
its relations to the arrangement and purposes of religious festivals and sacrificial rituals.
The author notes the lunar character of the calendar and its connection with the lunar
phases. He tries to reconstruct the inner logic of sacrificial rituals, which are incorporat-
ed in the calendar system being its ancient basis. Two lists of sacrifices — evident and
suggested are given.
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In the calendar three levels are singled out — heavenly, earthly and chtonical. Special
attention is focused at the so-called “Astrolabia B” and the categories of Sumerian think-
ing — a hundred of sacred ME, a list of which is found in the Sumerian myth “Inanna and
Enki”. The ME categories are used for semantic analysis of the symbolism of the calen-
dar months, religious festivals and sacrifices. The reconstruction of the calendar canon is
interesting as a new viewpoint at the problem of the Sumero — Babylonian calendar along
the line with the ideas proposed in other works.

Calendric subject (natural phenomena, chronology of historical events, ancient
astronomical calendars) remains one of the pivotal topics in archaeoastronomy and it is
touched upon in other publications of the present volume in addition to those two arti-
cles mentioned above. Calendar motifs, on the one hand, interlace with general problems
of astronomy and archaeology and, on the other, they are one of the aspects of funda-
mental problems of the world outlook and cosmovision of the ancient people. The cate-
gory of time enfolds in different ways nearly all the papers. But the analysis of ancient
calendars and the problems of the world outlook related to them make up the main con-
tent of the articles written by S. Iwaniszevski, A. Davletshin, M. Gusakov, A. Zhuravel.

In the article by S. Iwaniszewski a very interesting explanation of divergences
occurred sometimes inside the complete dates on the monuments of the ancient Maya has
been proposed. The fact is that the full record of a date according to the Maya system is
very informative. It may contain a date according to the long count (continuous calcula-
tion of time starting from zero-point), dates according to the 260-day and 365-day cal-
endars and data about a lunar phase. In a number of cases there are non-coincidences: a
phase (age) of the moon differs from the phase for a date according to the long count.
The author suggests that the Maya rulers deliberately manipulated with the records about
lunar phases.

The dates on the stone monuments belonged to the Maya culture are mainly con-
nected with the rulers’ activity. Some events from their lives (accession to the throne, rit-
ual practice) had to occur during certain lunar phases due to the tradition. In real life the
tradition could be violated, but in records it was preserved. That is why not a true lunar
phase was put down but the one, which should have been. The author believes that the
“lunar” traditions of the Maya rulers are the consequence of more ancient traditions relat-
ed to the accomplishing of various agricultural works during certain lunar phases. This
is shown on a single example of one Mayan town, but one can assume that the same prac-
tice was followed in other Mayan towns.

A. Davletshin examines the Epi-Olmec texts, the most ancient ones preserved in
Mesoamerica, which enable one to make some conclusions about the Olmec calendar. It
reveals some divergences from the ancient Maya calendar. To account for them the
author puts forward the assumption that zero-point of the Olmec calendar (the Julian day
of the initial date of long count) differed by 20 days (one month) from the Maya calen-
dar. The author finds arguments in favour of this hypothesis analyzing a series of texts
including those related to Venus. He assumes that the beginning of a 365-day year in the
Epi-Olmec calendar was shifted by one month, which explains its difference from the
Maya calendar.

The article by M. Gusakov is dedicated to the analysis of a role of the early Iron Age
small hillfort-sanctuaries of the forest zone of Eastern Europe in the system of cult con-
structions made by ancient people. The author rather substantially proposes to look at the
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osteological material in terms of ancient practice of religious rituals, which was subordi-
nated to certain calendric rules. M. Gusakov analyzes osteological material from archaeo-
logical monuments, examines the sites in terms of archaeoastronomy, draws the calendars
of hunting peoples of the European North. As a result the author comes to the conclusion
that the sites functioned as sanctuaries and the osteological material is more likely the
remains of sacrificial animals (bear, wolf) killed during calendric-festival rituals.

In his article A. Zhuravel presents the results of analysis of numerous variant read-
ings of historical events existed in Russian Annals. According to the author the lunisolar
calendar not only predominated in ancient Russia but it co-existed with Julian calendar
on equal terms.

Systematic use of computer programs by the author for definition of true lunations
in the past allows us to look in a new way at the chronology of many historical events
taken place in Ancient Russia and to reveal a number of new regularities while analysing
Old Russian Annals. Those regularities lead to re-dating concrete historical events men-
tioned in the annals, to reconsidering, from a new angle, notions about the history of
Russian chronology, about the history of formation of calendar styles from the World
creation.

Although the idea that the lunisolar calendar was used on equal foot with the Julian
calendar in Ancient Russia as early as in the XIth century was known to the astronomers
thanks to the well-known books by 1. Klimishin (for instance, Kaumuwun H.A. Kanen-
Aapb U XxpoHoJorusi. 2-e u3f. Mocksa: Hayka. 1985), a due attention to computer meth-
ods in the analysis of chronology of historical events in Ancient Russia had not been
given by specialists prior to the investigations by A. Zhuravel.

Not long ago modern computer programs applied for calculation of repeated celes-
tial phenomena belonged solely to the arsenal of astronomers and some specialists on
history of astronomy. Nowadays the computer programs are successfully utilized, as
we see from the volume publications, by historians, astrophysicists and other
researchers including those who tackle the problems of the ancient events’ chronology
from philosophical and theological viewpoint (as in the debatable article by
M. Ruppenglueck).

In two papers the reconstruction of astronomical notions and world outlook of the pop-
ulation of the early Iron Age in Western Siberia is proposed on the basis of primitive art.

The article by L. Marsadolov concems the exploration of the grotto Akbaur in the
Western Altai. The grotto walls are decorated with various pictures made with red paint.
The pictures bear astronomical and calendric symbolism. The pictures and space
amongst them were carefully measured. Different moments of the passage of the sunrays
during a day through a round aperture in the grotto ceiling and their interconnection with
the pictures were fixed. The investigation enabled the scholar to put forward a supposi-
tion that in the grotto there had been a stationary astronomical observation post. The
sanctuary existed during the late Bronze Age (XII-XIth centuries BC) and the early
Scythian period (VIII-VIIth centuries BC).

A well-known Russian archaeologist and writer of popular science, V. Larichev
colourfully describes pictures in the rock proto-temple which is a part of the monument
of the Tagar culture (IIIth century BC). The author tells a reader about a wonderful and,
apparently, not yet studied sufficiently world of one of the richest monuments at the
foothills of the Kuznetzk Alatau in North Khakasiya. In his opinion, all these objects
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taken as a whole allow us to reconstruct the true level of astronomical knowledge of the
Tagar priesthood, their cosmology, astral mythology and heroic epos.

However the very interpretation of the temple as a highly worshipped place connect-
ed with burial cults where the narrators of that epoch told a poetic epos about the hero’s
life on earth, in the netherworld and in the heavens is not very convincing and unam-
biguous. Sometimes one can feel that the author is carried away by his creation of images
and plots, which do not correlate completely with the factual fragments of pictures.

Sanctuaries of Northern Africa are close to the Siberian ones in time and landscape
alignment. In the article by H.A. Belmonte, S. Esteban, A.P. Betankort, R. Marrero there
are given the results of the archaeoastronomical investigations in one of the oases in the
centre of Sakhara on the territory of Libya. The ancient fortress city of Zinkhekra, the
first hilltop capital of the protoberberian Garamantian kingdom, at the end of the 1I-nd
mil. BC is considered as a bright monument of that epoch. From the east side of the rock
at the border of the cliff there was a rock sanctuary formed by seven large cupmarks
carved in the rock. The cupmarks were aligned in the direction of the hill in the middle
of the flat sand plain over which the sun rises at the summer solstice. The ancient sanc-
tuary has survived for a long time thanks to landscape peculiarities since it is this sanc-
tuary from where one could observe the sun rising at the summer solstice over a specif-
ic point at the horizon. Even when the capital was moved to the city of Garama in the 2nd
century BC, Zinkhekra remained a sacred city. The article gives witnesses of prominent
festivals and different rituals of the ancient population of Sakhara held on the days of the
summer solstice.

The article on medieval Hungary by K. Barlai and S. Nagy corresponds to all canons
of archaeoastronomy. Based on the example of a small church (XII cent. AD) in Kana
district not far from Budapest the authors investigate the problem of orientation of the
medieval churches long axis in the direction of the sunrise at the vernal equinox.

The authors of the article with the help of two independent methods (the measure-
ment of the Pole star position and the measurement by theodolite of the Sun’s position
when it rises at the dates close to the vernal equinox) determined the orientation of the
church long axis. They came to the conclusion that the main axis of the church points at
the sunrise 2—4 days towards the north from (or after) the vernal equinox. The mistake
could be caused by the fact that the builders of medieval churches were not able to hire
well skilled architects.

Section III includes the investigations on ethnoastronomy, which touch upon three
pivotal problems concerning the Ursa Major constellation, the Milky Way and the
semantics of the cardinal points designations.

The first two papers by R. Frank and A. Lushnikova are dedicated to the origin of
the Ursa Major designation, which has been traditionally a popular topic in archaeoas-
tronomy. As it is seen from the presented articles, their authors disagree in their recon-
structions. Thus, it will be even more interesting for a reader to compare the viewpoints
of these experienced specialists and to draw his (or her) conclusions.

R. Frank maintains the idea that among the long venerated constellations of the
northern sky Ursa Major and Ursa Minor have the most archaic names related to the
ancient cult of bear. According to R. Frank’s reconstruction the septenary code lies in the
basis of the Polar coordinate system and of the designation of Ursa Major, which togeth-
er with the Pole star formed the upper (divine) level of the ancient model of the Universe.
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The author has done a lot of work on studying the cultural heritage of different peoples,
in particular in the form of tales, myths, legends and rituals concerning the bear cult. The
comparison of Slavic and Fenno-Ugric materials with the Bask data from the ritual prac-
tice and folk tradition made by the author appears to be rather interesting. The author’s
address to the material of the North Euro-Asian peoples in the matter of interpretation of
the symbolically encoded objects of traditional culture of the peoples living in other
regions deserves great acknowledgment.

In the article by A. Lushnikova on the basis of the peculiarity of Slavic and Fenno-
Ugric ethnolinguistic material, which is not quite known to the western specialists, there
is proved a statement that for many peoples, who have been inhabiting the continent of
Eurasia from ancient times, the Ursa Major constellation was connected originally with
the images of the Elk or Deer. In the paper the semantics of Ursa Major denotations is
analyzed (in particular there are given the names bearing not only the septenary code but
related to more than seven stars), mythological stories referring to this constellation and
linking it to other groups of stars (for example, Bootes and the Pleiades), the images of
Elk (Deer) and Bear are considered in terms of the ancient world outlook, their com-
plexity and discrepancy are shown. The Indo-Iranian ethnolinguistic data are involved
since, as it is known, the Indo-Iranian tribes in the distant past inhabited the regions of
North-East Europe having close relations with Uralian and Slavic peoples.

Three articles are dedicated to the old notions about the stellar sky and the Milky
Way and their reflection in the folklore in Western and Eastern Europe.

The article by 1. Pustylnik regards the folk Estonian names of the brightest for per-
ception stars and constellations and their reflection in Estonian folklore. Lexical and
folklore data given in the paper enable to undertake close and far comparisons different
in their depth. For example, the wolfish name for the star Alkor (y in the Big Bear con-
stellation) arouses an interest, for it speaks of an alien character of this star in Ursa Major
(cf. an Estonian expression given in the article “a wolf alongside the bull”). It is quite
possible that the wolfish designation of the star Alkor is somehow correlated with the
Russian name for the Milky Way as Wolf’s Way, recorded by L.Tultseva on the territo-
ry of Ryazan Meschera. Slavic-Fenno-Ugric comparisons can be proved by ancient cul-
tural and terrestrial unity.

The main subject of investigation undertaken by L. Tultseva is folknames for the
Milky Way in Middle Russia. The article is based on new materials of the author’s field-
work, on reconsideration and verification of data recorded by other researchers. The
revealed astronims for the Milky Way are interpreted bearing in mind the knowledge of
folklore and ethnographic material. In L. Tultseva’s paper the various data of historical
events of Ancient Russia, religious Old Slavic customs (many of which are now known
only to clergymen or specialists in history) and folk legends successfully interlace as
having something common in their origin. A very interesting find deserving a further
deep study appears to be the author’s conclusion that the legendary Komarina Road is a
peculiar earthly replica of the Milky Way.

M. Ruppenglueck summarizes different views, ancient legends and myths concemn-
ing the Milky Way. He undertakes a courageous attempt to find concrete reflections of
the Milky Way position (altering in the course of time due to the precession motion of
the Earth’s rotation axis) in the deepest cultural strata in the form of myths, shaman cos-
mic visions etc.
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At the same time in the article there are general statements and assertions without
due reasoning and proofs, which makes the work rather vulnerable. The very interpreta-
tion of periodically altering position of the Milky Way as regards the cardinal points in
the sense of genesis acceptable in philosophical and theological treatises can hardly be
perceived by astrophysicists and other scientists.

As the second article by A. Lushnikova indicates, a thoughtful analysis of semantic
concepts and their roots found among the representatives of cognate cultures can serve
as a precise instrument of archaeoastronomical researches.

Thus, the detailed analysis of semantics of the Indo-Iranian designations related to
the original concepts of top and bottom, left and right, north and south, as well as their
comparisons with similar concepts known among Fenno-Ugric nations (who inhabited
the regions of the Urals in the past having contacts with the Indo-Iranians) enabled
A. Lushnikova to reveal a series of interesting related features and at the same time dia-
metrically opposite denotations as regards the cardinal directions such as north—south.
The north was sacred for the Indo-Iranians, the south was associated with the bottom
having the most negative status. For Fenno-Ugrians the distribution of sacral significance
of north and south turns out to be mirror opposite to the Indo-Iranian. Such a compara-
tive analysis of semantic peculiarities of cognate concepts in different languages widens
the opportunities of investigating the whole number of the most interesting problems
concerning genealogy of ancient nations’ dissemination on our planet and observation of
roots of their cultural heritage.

Section IV constitutes the materials on the history of astronomy. In the article by
S. Zhitomirski the structure of the world after Eudoxus is analyzed. In the author’s opin-
ion, Eudoxus (an ancient Greek mathematician and astronomer, 408355 BC) tried to
solve the task inevitably within the system of concentric spheres since he wanted to keep
the principle of concentric structure of the world. The idea of the spherical sky embrac-
ing the Earth is natural and initial for the ancient investigators. Eudoxus overcame diffi-
culties of explaining the motions of planets having created a rather sophisticated scheme.
Thus, there appeared the first scheme allowing to account for celestial motions and valid
for its comparison with observations.

The other two papers written by a group of scientists A. Dambis, Yu. Efremov and by
A. Mironov, A. Zakharov, A. Venkstern concern an important aspect common for both
astronomy and history, the problem of datings. The authors of the articles touch upon a
significant and disputable question about dating of data utilized in the “Almagest” by
Ptolemeus (Ptolemeus is an ancient Greek astronomer, ca 90-160 AD), but regard this
question from slightly different viewpoints. The publishing of this paper in itself is of a
great importance also in the sense that the question of dating the observational material
from the Almagest was used by a group of scientists headed by A.T. Fomenko who made
an attempt to reconsider completely the history of the mankind. Only the qualified
astronomers succeeded in understanding the nature of those insinuations to give a clear-
cut analysis of the datings.

In section V there are presented the articles reflecting the direct influence of cosmic
factors on the conditions of existence and development of civilization. Straightly speak-
ing this extremely important problem has not been completely solved yet and it still pro-
vokes heated debates. The fact is that for the time being we do not possess a clear knowl-
edge which factors exactly can shape the historic processes. Up to now this question has

41



not been properly investigated from sociological viewpoint as well. Eventually it is not
clear how the very cosmic factors alter in the course of time and what their indirect antic-
ipated manifestations on the Earth could be. Our reliable direct observations of the Sun
encompass only the past 300 years. There is practically no information about long time
variations of other cosmic factors. It is necessary to confess openly that astrologers often
use inadequate state of affairs in this field for their benefit pretending their predictions to
be a product of scientific analysis of cosmic factors’ influence.

The analysis of interrelations between ancient Man and the Nature in the past is a
very complicated problem. The climatic conditions are most important factors in this
respect. In the course of the whole history of the Earth and mankind cyclical and sudden
changes of the climate were able to determine the changing conditions of existence,
emerging of certain civilizations and destruction of others, mass migrations of human
communities. In this volume two papers connected with this problem are placed.

In the article by V. Dergachev the isotopic methods are used for reconstruction of the
past changes of the climate and environment on the continents.

It is known that many civilizations and cultures of the world experienced collapse
approximately at the same time, ca 2300 + 200 BC. There are neither direct archaeolog-
ical nor written data concerning the reasons for those catastrophes. Radiocarbonic tech-
nique of analysis and dating of climatic variations showed that natural causes rather than
human activity exercised global influence on ancient societies.

In the article written by V. Prokudina and M. Rozanov the same question is consid-
ered with the use of the historical annals and chronicles data. Witnesses of sudden falls
in temperature, inundations, droughts, epidemics, years of bad harvest and famine etc.
are involved. In most cases periodicity of natural disasters (especially of those which are
not of a socially conditioned character) is correlated with solar activity.

Finally we would like to note that the wide scope of investigations is a great virtue
of the present volume. Among new problems, which are for the first time considered in
the editions of the SEAC conferences, there are questions connected with interaction of
cosmic factors with the evolution of the human civilization.

In the volume there are widely presented archaeoastronomical investigations of
different contemporary scientific trends in Russia. This testifies to the fact that the new
scientific trend has come into being in Russia, it is-gradually getting stronger and influ-
ential.

The works of Russian specialists have not been widely known prior to this publi-
cation.

T. Potyomkina, A. Lushnikova,
V. Obridko, 1. Pustylnik
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HekoTopbie 3ame4aHUsi O MeCcTe apxeoacTPOHOMMUM
B aCTPOHOMUM

Baaoumup O6puoxo
Hncmumym 3emno20 maznemusma, uonocgepuvt u pacnpocmpaneHun
paouosoan PAH, Tpouyk

ApxeoacTpOHOMHs — HOBO€ M NIE€PCIEKTHBHOE Hay4yHOE HaNpaBJICHUE Ha CTbIKE
TYMaHUTAPHbIX U €CTECTBEHHBIX JUCUUILINH. Mcnonb3yst METOAbI apXe0acTPOHOMUH,
BO3MOXHO pa3pabaTbiBaTb MHOTUE aKTyalbHble NpPOOJEMBbI Pa3sHOro MNpoduis.
B nepByio odepeab 3TO OTHOCUTCS K apX€0JIOTMU U aCTPOHOMUHU — OCHOBHBIM COCTa-
BJISIFOLIMM apXe0acTPOHOMMHU. B3anMoaeiicTBie 3TUX HayK B IIOCJIEAHUE TOfibl 103BO-
JINIO MONYYUTb MHTEPECHbIE PE3YJIbTAThl 10 MHOTUM UCCIIEOBAaTEILCKUM HalpaBiie-
HusiM. Haubonee MHTEpeCHbIMH acEKTaMU TaKOI'0 B3aUMOJEHCTBUS C MO3MLHUHA ac-
TPOHOMUH NPEJCTABISIOTCS HIXKECTeyIOLHe.

AaTtupoBku

IlepBas u oueBUAHAs CBSI3b — 3TO aTUPOBKU. MCTOpHUS U apXeoJiorus, ¢ OqHOH CTO-
POHbI, aCTPOHOMHS], C APYrOi — NO3BOJISIIOT YTOYHHTh AATHPOBKH UCTOPHYECKHUX M ac-
TPOHOMHYECKHX COOBITHH. XapaKTepHble PUMEPDI NPUBENEHBI B CTaThsX [lambuca u
Edpemosa, [IeprayeBa u Apyrux aBTOpoB B HacTosilieM cOopHHKe. B acTpoHOMuY H3-
BECTHbI IPUMEPbI CO CBEPXHOBOH, BcbixHyBIIEH B KpaboBugHo# TymanHocTu B 1054 1.,
COINIOCTABJIEHHE Psifia KaTaCTPOUYECKHUX COOBLITUIH B HICTOPHHU 4EJIOBECTBA C MaJiCHUEM
KPYIHBIX METEOPHUTOB, IpobieMa rubenn AuHo3aBpoB. Kak acTpOHOM-COJTHEYHHK, aB-
TOP CTaTbH OCOOEHHO 3aMHTEPECOBAH B 39TOM COTPYAHMYECTBE, IOCKONbKY NpsIMbIE Psl-
Abl HaOJTIOAEHUH 3a COTHEYHOH aKTHBHOCTBIO OYeHb KOPOTKU. OHU COCTaBJISIFOT OKOJIO
200 5eT, TO ecTh OKOJIO ABafLIATH OMHHANATHIECTHUX IUKJIOB. JIr000# CcrienuaIucT 1o
CTAaTHCTHKE CKaXET, YTO TaKOH Psifi HEAOCTaTOYEH AaXe [JIs1 yCTAHOBJIEHUs] XapaKTepH-
CTHK OJMHHAIATUJIETHUX LUKJIOB, a Mbl 3HaeM U 6oJiee AJIMHHbIE NIEPHO/ibl B BapHallU-
SIX COJITHEYHOMN aKTUBHOCTU. MIX MOJKHO YCTaHOBHMTb TOJIbKO [0 KOCBEHHBIM [JAHHBIM, U B
3TOM NOMOTAIOT JJaHHble UCTOPHHU U apxeosioruu. IIpu 3ToM oYeHb BaXKHO UMETb ATHH-
Hbl€ U IOCTOBEPHbIE Psifibl AAHHBIX 10 HICTOPHHU YEJOBEYECTBA.

IIpnMepoM TakuX AaHHBIX sBJsieTcss MOHorpagus Bopucenkosa u ITacenxoro
(1983), B kOTOpOI1 IPOCYMMHUPOBaHa HH(OpMALHUs O 3aCyXaX U HAaBOAHEHHSX, MATKUX
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Y CYPOBBIX 3UMaX, 3MUJAEMHSX U 3NIU300THSX, TOJIOAHBIX rOfax U T.J. 3a IEPHOA OT Ha-
yana jieTocyucneHus fo 1600 r. no faHHbIM €BPONEHCKUX U POCCHHCKHX JIETONHMCEN.
Oka3anoch, YTO 3aCyXH, SMUAEMHUHU U IMU300TUU ONPEEIEHHO KOPPEIUPYIOT € BOC-
CTAHOBJIEHHBIMM [IAaHHBIMH O COJIHEYHOH aKTUBHOCTH ([Imumpuesa, 1998). B To xe
BpeMsi TOJIOIHbIE TOfibl MOYTH HE CBS3aHbl C COJIHEYHOH aKTHBHOCTBIO U OIpefers-
JIUCh, TO-BUIUMOMY, B OCHOBHOM COLIMAJIbHBIMU (paKTOpaMHu.

K coxanenmio, faxke JOCTOBEpHbIE JIETONUCH HE BCErga AalOT NOCTAaTOYHO
HaJeXXHble MaTepualbl I aHanu3a. [IpobieMa cOCTOUT B TOM, UTO 4YeslOBeye-
CTBO XXHJIO B YCIIOBUSIX Ype3BbluaitHON MH(pOpMalMOHHOH pa3obieHHocTH. Co-
ObITHS, BaXKHbI€ [JIs1 OJHOrO PErnoHa, 3a4acTyl0 HUKAaK He OTpaxkaloTcsl B JIETO-
nucsix apyroro. IToaToMy He06Xx0AMMO BBOAUTH ONPABKY Ha COLUalbHO-HHGPOP-
MalMoHHbIA (pakTOp. HeManoBaxkHOoe 3HaYeHNE UMEET U TEHJAEHIIMO3HOCTD Jie-
tonucua. [ToaToMy yacTo Mbl BCTpe4aeMcsl B JIETONMCSAX C TEM, YTO B MEPUON NpaB-
JeHHs “‘3710r0” NpaBUTEIs BCE MIOXO0: IPOUCXOASAT 3aCyXH, HABOJHEHHUS, XOJIOA ¥ MOp,
NOSIBJISIFOTCS. KOMETBI, IPOUCXOASAT 3aTMEeHUsA. Takue e cOObITUSI B Ipyroi nepuon,
MOTYT ObITh ONyILIEHbI WK ONUCAHbI C MEHBLIUM APAMaTU3MOM.

Bapuaumu conHe4Ho-3eMHbIX CBA3ei
Ha 60NblLIMX BPeMEHHbIX MHTepBanax

B3aumopeiicTBiue KOCMUYECKHX (paKTOPOB C YCIIOBUSIMHU XU3HU Ha 3eMmiie ypes-
BbIYailHO MHOroo6pa3Ho. B HacTroslee BpeMsi IpaKTHYECKH HEBO3MOXHO YBEPEHHO
Ha3BaThb HU OJJMH aCNeKT B IPUPOAHON UM COLMANIbHOM cepe, KOTOpbIi ObL ObI a0-
COJIIOTHO CBOOOMIEH OT BJIMSIHUS COJIHEYHOM U reo(u3nyecKoi aKTUBHOCTU. DTH ac-
NEKTbl NMOCTOSHHO OOCYXXHAIOTCS Ha MHOTOYMCIIEHHBIX HAy4HbIX KOH(epeHUHMsX.
MHorue cBsi3H J0Ka3aHbl, HEKOTOpbIe ciopHbl. OHaKO X0Tenoch 6b1 OOPAaTUTh BHH-
MaHHe Ha TO, YTO KaK COJIHEYHasi aKTUBHOCTb, TaK U 3allUTHblE CBOWCTBA 3€MHOr0
MarHUTHOTO [OJIs1 CUIIBHO MEHSJINChL B TeYEHHE ThicayeleTHi. B psne HepaBHUX pa-
60T MoKa3aHo, YTO MarHUTHOe MoJe reauocgepbl 3HauuTeNbHO (Ha 40%) Bo3pocio
3a nocnepnue 30 JeT ¥ MoYTH yaBouioch 3a nociaefanue 100 net. TouHO U3BECTHO,
YTO MarHUTHOE noJjie 3eM/id B Hayaje Hallero JeTOCYHMcIeHus Obulo B JiBa pasa
MEHbllIe, YeM B Halle BpeMsl. PerynsipHo poMcXOoAsT NepenoI0COBKH 3€MHOIO Mar-
HUTHOTO MOJISA, IPU 3TOM U BEJIMUUHA, U OPUEHTALHs! MI0JIs1 UCTIBITBIBAIOT PE3KUE U3-
MEHEeHHUs. DTO O3HAYAET, YTO YCJIOBUS, B KOTOPbIX YEJIOBEYECTBO COCYIIECTBYET C OK-
pyXarolei KOCMHYECKON Cpeioll, peryasipHo MeHs10Tcs. IToaToMy HEKOTOpbIE CBSI-
34, KOTOpbIE CErOfHs CIIOPHBI, B [PYrO€ BpeMsl B UCTOPUH YEI0BEYECTBA MOIJIH ObITh
BECbMa 3HAYUMBI.

SETI — nouck BHe3eMHbIX LiuBMNU3aLun

ITo cymecTBy apxeoacTpOHOMHUSI YYUT HAcC, KaK B AOBOJIbHO HECTAHJAapTHbBIX ycC-
J0BHsIX, 6€3 MPSIMOro CJIOBECHOTO KOHTAaKTa, 10 OCTaTKaM [IPEBHHUX KyJbTyp HaXo-
OUTb cJIefibl IPEACTABIEHUI O KOCMOCE U BbISABIISTh [UBHIIN3ALMH, PE3KO OTIHYHbIE
oT Hauleit coBpeMeHHo#. IToaToMy TpaguuuoHHo pa6otel no SETI Bkmiodanuch B
cdhepy UHTEPECOB apXe0aCTPOHOMHUH.
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O6uwedunocohckoe U merogonoruieckoe 3HavyeHme

IToHuMaHue TOro, 4YTO Ja>ke B CAaMOM NNPUMHUTHUBHOM COCTOSIHUH 4Y€JIOBEK ITOHHU-
MaJj rojioBy 1 CMOTpe€J1 Ha He60, YTO KOCMOC ObLII HEOTbEMJIEMOM YaCThIO €0 XKHU3-
HH, 4TO OBIT noaen Pa3HbIX UMBUJIM3ALMA ObLI HEpa3pbIBHO CBsA3aH C KOCMOCOM, HE
MOXET HE BOONYLUECBJIATD.

Bopucenkos E.A., Ilaceykuii B.H., 1983. DxcTpeManbHble SIBJIEHHs B PyCCKHUX JieTonucsax XI—
XVII BB. Jlenunrpan: 'mppoMeTteonsnat. 240 c.

Dmitrieva 1.V., Zaborova E.P., Obridko V.N., 1998. Natural disasters and solar activity (based on
chronicles and annals) // Astronomical and Astrophysical Transactions. Vol. 17. P. 29-33.

Some comments on the place of archaeoastronomy
in astronomy

Vliadimir Obridko

Institute of Terrestrial Magnetism, lonosphere and Radio Wave Propagation,
Russian Academy of Sciences, Troitsk

Archaeoastronomy is a new and promising field of knowledge at the boundary of
natural and human science. Making use of the technique of archaeoastronomy we may
investigate many actual problems in different disciplines, first of all, archaeology and
astronomy, the main components of archaeoastronomy. Interesting results in many fields
of investigation were obtained in the recent years thanks to the two sciences interaction.
The most interesting aspects of this interaction, from the point of view of astronomy, are
the following.

Dating

The first and most obvious theme is dating. History and Archaeology on the one hand,
and Astronomy on the other, allow us to date both historical and astronomical events more
accurately. Typical examples will be given in the reports by Dambis and Efremov,
Dergachev, Vladimirsky, and some other authors. Many other examples are well known in
astronomy, such as the supernova in the Crab Nebula (in 1054 year), the identification of
certain catastrophes with large meteorites, and the disappearance of the dinosaurs.

As a solar astronomer, I am especially interested in this cooperation. Our problem is
that the series of direct solar observations in modern times is too short. We have reliable
information for only about 200 years, which means no more than 20 eleven-year activity
cycles. Any expert in mathematical statistics would confirm that this length of this data
series is insufficient to accurately determine the parameters of the 11-year cycle. And yet
we know that much longer periods exist in the solar activity variations. We can only deter-
mine them by using indirect data and information provided by history and archaeology.
Long and reliable data series on events in human history are extremely appreciated.

As an example of such data we should mention the monograph by Borisenkov and
Pyasetski (1983) that lists information on floods and droughts, soft and hard winters, epi-
demics and epizootics, starvation of years, etc. for the time interval from the beginning
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the Christian Era up to the year 1600 as recorded in European and Russian chronicles.
The droughts, epidemics and epizootics are shown beyond doubt to correlate with the
reconstructed data on solar activity (Dmitrieva, 1998), while, starvation years occur
without any visible link to it being probably a result of social factors.

Unfortunately, even reliable chronicles do not always provide data credibly enough
for an analysis. The problem is, that the humans used to live in an extremal isolated infor-
mational isolation: events crucial at one region found no reflection in the chronicles com-
posed in another regions. So a correction for social-informational factor is necessary.

Here too, we have to take into account the social informational factor. The chronicles
often present us with the fact that while an “evil governor” rules, everything goes wrong:
droughts and floods, epidemics and starvation occur, comets appear, the Sun get eclipsed.
The same events in an other period may be left aside or described far less dramatically.

Variations in the solar-terrestrial coupling on a long-term scale

There is great variety in the forms of interaction between events in space and living
conditions on the Earth. In fact, we can not say that any aspect of the natural or social
sphere is a priori absolutely free from the effects of solar and geophysical activity. The
more we learn the wider is the sphere where such relationships are established with con-
fidence. These topics are discussed at many scientific meetings and will be discussed
during JENAM-2000 at the symposia AS1 and SO7. Some of the relationships are still
questionable. But I would like to mention that both solar activity and the protective
action of the Earth’s magnetic field change strongly over a time scale of millennia. As
has recently been shown, the magnetic field of the heliosphere has increased consider-
ably (by 40%) during the past 30 years and is now twice as large as at the beginning of
the twentieth century. On the other hand, we know for certain that around the 1st centu-
ry AD the magnetic field was considerably smaller than now. Geomagnetic field rever-
sals take place very regularly over a time scale of many millennia. Sometimes both the
strength and the direction of the field change drastically. This means that the conditions
of “coexistence of man and space” change continually, and some relationships that are
questionable today may have been very significant at other times in human history.

SETI - Search for extraterrestrial civilizations

Archaeoastronomy teaches us to work in non-standard situations to find traces of
very unusual civilizations on the basis of their material remains. This makes it very close
to SETI. In fact, we have found it very natural to discuss SETI problems at many of our
archaeoastronomy meetings. We could say that archaeoastronomy is a mode of contact
with different types of civilization.

Therefore investigations on SETI problems were traditionally included into the area
of interests of archaeoastronomy.

Philosophical and methodological significance

Humankind, since the most primitive stages of its evolution, has had “contact” with
the night sky. It is indeed inspiring that the way of life of many civilizations was intrin-
sically connected with the cosmos.



MecTo apxeoacTpOHOMUMU
B COBpeMeHHOW apxeonoruu

Kaaiie Pazanec
Hixkona apxeonozuneckux uccaedosaruil,
Jlecmepckuii ynusepcumem, Jlecmep

BsepeHue

Ha npoTsixkeHMM MHOTHX I€CATHIETHI CIIELMATIUCTOB B 0GIaCTH apXeOIOrHH, ac-
TPOHOMMH, aHTPONOJIOTMU, UCTOPUH, HICTOPUM HAYKH, UCTOPDUH PEJIUTUH, CTATUCTHKH
YBJIEKAET U3yYeHUe BOCIPUATHS, 3HAHHUS U UCIIOIb30OBAHUs APEBHHMH JIIOAbMHU TOTO,
4YTO OHH BHAeaH Ha HeGe. Kaxnas U3 3THX AMCUHUIUINH, B YaCTHOCTH apXeoJIOTHsl M ac-
TPOHOMHS, KaK OCHOBHbIE 06GJIaCTH UCCIIEAOBaHUS, UMEET CBOIO METOOJIOTHIO H TEO-
peTHyeckyto 6a3y. CTONKHOBEHUE pa3IHyYHbIX NIPUEMOB UCCIEAOBAaHUSA U THIIOTETH-
YeCKHX MOJIOXKEHHI, XapaKTEePHbIX JIs1 CTOJIb pa3HbIX 061acTell 3HaHUs, IPUBOUIIO
K HEJJOMOHUMAaHHIO, a HEPEJKO — K CHJIbHOMY pa3jIMuMIO BO B3I/IAflaX Ha BbIBOJbI, KO-
TOpble ObIIM 0G0CHOBAaHHO MOJyYeHbl U3 OAHOTO M TOTO Xe (PaKTHYECKOro MaTepH-
ana. ToNbKO HEAABHO Yal10Ch JOCTHYb PEeaNbHOrO COrJIacHs, ¥ TOJIbKO HEAaBHO ap-
X€0aCTPOHOMHS CTaJla YTBEPKAAThCs KaK MOJHONMPAaBHOE M OYeHb BaXKHOE Halpaslie-
HHe apXeoJIOTHYECKHX UcCefoBaHui B LienoM. Onupasch Ha MHOTHE NIPUMEPBI, COO-
paHHbIe B pa3HbIX PETHOHAX MHpA, NONbITaeMCsl OOPUCOBATH B 3TOM KPAaTKOM 00630-
pe MCTOPUYECKYIO NMEPCIEKTHBY Pa3BUTUS apXE0AaCTPOHOMHH, OGpaTHB 0cob0e BHH-
MaHHe Ha HEKOTOpbIE KIIOUEBble TEOPETHUECKUE U METOAONOIMYECKHE MOOXKEHHS,
60JbllIe BCErO BONHYIOIME apXeOaCTPOHOMUIO CETOIHS.

Pa3nu4Hbie NnpogeccuoHanbHble NOAX0Abl

OpHoit U3 0cOOEHHOCTE apXeoacCTPOHOMHH SBIISIETCS €€ CIIOCOOHOCTb CTaJIKU-
BaTb aBTOPUTETHI U3 pa3HbIX Hay4HbIX obnacTeil. B 1960-e roab! Bokpyr CTOyHXeH-
mka iy 6eckoHeuHble febaThbl MeX[y BEAYIIMMU apXeoJoraMu M acTPOHOMaMH,
SIpPOCTHBIE CNOPbI BEJIMCh Ha CTPAHULAX BEAYIMX €CTECTBEHHOHAYYHbIX H apXeoJo-
CMYECKHMX XypHanoB, Takux, Kak “Ilpupopa” (Nature) m “IIpeBHocTH” (Antiquity)
(Ruggles, 1999. P. 3-6). Ho caMblii cepbe3Hblil BLI30OB apXe0JIoraM TOrO BpeMEHH
O6pocunu uaen AnekcaHgpa Toma, HHXEHepa MO ClelHanbHOCTH, OTCTABHOIO MpO-
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¢eccopa Okcdopackoro ynusepcuteta. OH cunTain, yto B BputaHuu B Heonure cy-
1IeCTBOBaJ “‘MeranMTHYeCKU# KajaeHAaphb ', AeUBLIHIA rof Ha 16 a6COMIOTHO paBHBIX
yacte#t (Thom, 1967). Bonee Toro, 66U U3BECTHbI ABHXEHUA JIYHbI (BeCbMa CIOX-
Hbl€), KOTOpbIE MPOCIEXKHUBATUCh HA MPOTSXKEHUH MHOTMX JECATHIIETUH C rnopasu-
TeabHON TOYHOCTBIO (Thom, 1971). Bece 3To ROCTUranock ¢ NOMOLIbIO COTEH pa36po-
CaHHDIX 110 CEBEPHOI U 3anafHOi bpuTaHuN BepTHKAIbHBIX KAMEHHBIX COOPYKEHHUH,
SIB/IBIIMXC BbICOKOTOYHbIMM aCTPOHOMHUYECKUMH MHCTPYMEHTaMH: OHU OblIU
OYeHb TOYHO OPMEHTHPOBaHbI Ha JIaHAIIA(THbIE AeTalU [JaJlbHErO FOPU30OHTA, Map-
KHMpys TakuM o6pa3oM TO4YkHM Bocxofa u 3axofga ConHua, JIyHbI MM SpKHMX 3BE3[.
A. ToM TakKe yTBepaK[aJ, YTO PH NIAHKPOBKE MHOTOYUCIEHHBIX KAMEHHBIX KOJIell
KCIIOJIb30Bajlach TOYHAsl €JMHHMLA JJIMHbI, TaK Ha3blBaeMbIi “MeraJuTH4YecKui spa”,
a TaKXe reoMeTpUYECKHe MOCTPOeHHs, B ToM uHcne [TudaropoB TpeyronbHuk — 3a
2000-3000 net po camoro Iludgaropa.

Y apxeonoroB GblIM BCe OCHOBaHHMs GECIOKOMTBCS M3-3a TaKUX YTBEPKACHHI.
IlpennosnoxeHue o NPOBOJUBIIMXCS Ha MPOTSXKEHUE MHOTUX MOKOJICHUH HaGiofe-
HHSX 3a HeOECHBIMH TeJlaMH, 06 MCIOJIb30BAaHUH TOYHOH Mepbl AJIUHbI HA TEPPHUTO-
puH BCell CTpaHbl He BIIMCBIBAJIOCH B MOJIEIM HeONUTHYecKoro obiectsa bpuranuu,
OCHOBaHHblE Ha Ooyce TPaAMLUMOHHBIX (POPMax apX€oJIOrHUecKoro Marepuana. IT-
HOLIEHTPH3M — 3TO TEHJEHILIMS NPEACTABIAThL CBOIO HALMOHAJIbHYIO KY/IbTYPY KaK He-
4YTO OCOOEHHOE M IPOELUPOBaTh CBOE NIOHUMAHHE SIBJICHU Ha KYJIbTypy ApPYroro Ha-
pona. Apxeonoru BoCpuHsuIM BbiBOAbl A. Toma Kak siBHOE NpOsiBI€HHE 3THOLEHT-
pusMa. [loucropuyeckass bpuTaHus Bugenach eMy HaceleHHOH ‘‘MEraJluTHYeCKUM
4YeJI0BEKOM”’, KOTOPbIH Obl1 “HCKYCHBIM HHXEHEpOM™ M OTJIMYHO 3Haj MpaKTHue-
cKkyro reometputo (Thom, 1971. P. 9).

OpHako 3TO COBEPIIEHHO He O3HayaeT, YTo pe3yabraTbl paboTbl A. ToMma
omn604Hbl. Ero BbIBOfbI ObIIM CAENaHbl HA OCHOBE CTATHCTHYECKOrO aHaau3a u3-
MEpEeHHUI COTEH KaMEHHBIX COOpYXeHHil. B cBoux OO bSICHEHUAX OH He ILeJ Ha ycC-
TYNKHM TE€M, KTO [JI0XO CUUTAET HJIM HEAOCTAaTOYHO 3HAET CTATHCTUKY HIIM MO3HLH-
OHHYI0 aCTPOHOMHIO. BOJBLIMHCTBO apXeoJlOrOB OCMEHMBANM ‘‘MEraauTUYECKOIro
yenoBeka” U JIMIIb OYeHb HEMHOTME CMOIJHM KOMIETEHTHO OLIEHUTh MaTeMaTHye-
ckue aprymeHTbl A. Toma. TynukoBoe mojoxXeHHUe, CIOXHBILIEECS MEXAY ABYMS
HayKaMHi, OblIO pa3pelleHo ToNbKO B cepefuHe 1980-x rogoB nocne Toro, Kak 6bl-
JIM 3aHOBO TIATEJbHO M3y4YeHbl MaTepuanbl NMOJEeBbIX ucciefaoBaHuilt A. Toma
(Ruggles, 1999. P. 49-78).

Tenepb cyuTaeTCs, YTO NMpENNONOKEHHE O BHICOKOTOYHOM BU3MPOBAHMH, 3a/10-
>KEHHOM B IaMSITHHKAX, HE SIBJISIETCS MOJHOCTBIO JOKa3aHHbIM. OHAKO B HEKOTOPBIX
pailoHax JeCTBUTEBHO CyLLIECTBYET psif COOPY>KEHHH, KaK, HAIIpUMEP, JIeXKa4yHe Ka-
MeHHble Kpyrd B BocTouHoM llloTnanauu (Ruggles, 1999. P. 91-99), kotopnle 06Ha-
PY>KMBalOT TEHACHLUMIO B OPUEHTALIMM OJHHX 10 COJIHIY, APYTHUX IO JIyHE, XOTS U C FO-
pa3fo MeHblIed TOYHOCTBIO, YeM yTBepxkaal A. ToMm.

CraTucTuKa UMeeT pellalolliee 3HaueHue B apxeoacTpoHoMuH. [loBTopsieMocTh
TEH[ICHIMI UTPaeT CYIIECTBEHHYIO POJb, €CIH TOJBKO Mbl PaclojlaraéM apXxeoyloru-
YECKMM MaTepHalioM, MO3BOJAIOINIMM pa3rajaTb BO3MOXKHOE Ha3Ha4yeHHE NaMITHHU-
ka. OHaKO YacTO B HallleM paclnopsiKEHUH OKa3blBaeTCcsd U UHOM MaTepuan. B cay-
yae BEJIMKUX JOKONYMOOBBIX LUMBHIM3aUMi 1leHTpanbHOH AMEpPUKH Mbl UMMEEM HE
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TOJBKO BNEYAT/ISIONME MAaMATHUKM aDXUTEKTYpbl, HO M HAJJIIUCH, U MUCbMEHHBIE [0-
KYMEHTbI, B TOM YHUCJIE “ITHOMCTOPHYECKUE OTUYETHI” — ONUCAHHUS TY3eMHbIX OObIYa-
€B, CAe/NaHHble HCIIAHCKUMH XpOHHCTaMH. bnarogaps qByM-TpeM yleneBIIMM KHUTaM
Mbl OYE€Hb MHOIO 3HaeM 00 acCTpOHOMHMH Maisi, OJHAaKO MOYTH HMYEro O TOM, KakK
Maiisi IPOBOJUIIN CBOU HaOJIIOACHHUS.

Bce 3To npuBonUT Hac K npobiieMe: Kak COeAMHUTDb pa3/IMyHble MaTepUajbHble
U UCTOPHYECKHME CBMIETEbCTBA [JI1 MAaKCUMA/lbHO aiecKBaTHOrO NOHUMAaHUs Mpo-
unoro. MHTepnpeTauuss 3THOMCTOPMYECKOrO, MKOHOrpa(MyecKoro Marepuana,
HafnuceH, NMCbMEHHbIX JOKYMEHTOB CUJIBHO OTJIMYaeTCs OT CTATUCTUYECKOH o6pa-
60TKHU BU3UpOB. IMEHHO 31eCb 0COOEHHO IBHO CTAJKMBAIOTCA 1Ba METONOJIOTHYE-
CKMX mnoaxopa. [Ins wIrocTpauu¥ XOpOLUUM NpPUMEPOM siBiseTcs TeoTuyakaH B
MexkcukaHCKOH JONMHE — MO NMPEeAnoNoXeHUuo Haubonee apeBHuid ropog Hosoro
Csera. TaM HalileHO HECKOJIbKO pPe3HbIX U300paxKeHHH Kpyra ¢ KpecToM BHYTPH,
clejlaHHbIX Ha KaMHSX M Ha noJy 3gaHui. EcTb MHeHHe, 4TO TpH U3 HUX NpEACTaB-
50T co6oi Tonorpaduyeckue Mapkepbl, TaK KaK OHM MAEAJbHO PacloOXEeHbI
Al TOro, 4yto6bl C HMX NOMOUIBIO pa3MedaTb CeTKy ropoackux ynuu (Chiu,
Morrison, 1980). OnHako Hanuuue APYrux nogoOHbIX N300pakeHUd B ropoje U BO-
KpYr HEro 03HayaeT, YTO paclojoKeHHe TeX KPeCTOB, KOTOpbie ONpefeeHbl Kak
BU3HUDBI, BIIOJIHE MOIJIO OBbITh clny4yalHbIM (Ruggles, Saunders, 1984). [leno B TOM,
YTO 3T CHMMBOJIbI, KaK U3BECTHO, UMEJHU pa3Hble 3HauYeHUs U (pyHKUuH (Aveni,
1988). IToaToMy, ¢ OTHOH CTOPOHBI, HEOOXOAMMO C GONIBIIONR OCTOPOXKHOCTBIO BbI-
6MpaTh CHMBOJIbI, KOTOPBIE MOATBEPXKAAIOT ONpPENENIEHHYIO FMIOTe3y, U OT6pachl-
BaTb OCTaJIbHbIE, C [PYroil — HE ClieAyeT MOCMNEIIHO OTBEPraTh MbICIb, YTO pa3Hble
Kpyru Obuiy co3naHbl B TeoTHyakaHe ¢ pa3nMyuHbIMU LeassMu. Bonpockl corinacoBa-
HUS pa3fIMYHbIX MAaTepHaIbHbIX U HCTOPUYECKUX CBUAETENLCTB [JIsl IONYyYEHHUS yC-
TOWYMBBIX TEOPUH O MPOLIIOM HAXOAATCA B LIEHTPE BHUMAHUS apXe0acTPOHOMHUHU.
3TO ke 0CTaeTCs [N1aBHbIM MOMEHTOM IPU PACCMOTPEHUH BO3HUKAIOIIHMX B Pe3yJib-
TaTe METOAOJIOrMYECKUX MpobieM.

TeopeTuyeckue oCHOBbI

Bce Mbl BUIMM OIHO TO Xe He6Oo, UM NOXO0Xee, YYUThIBask MECTO HabMIOAeHUs.
OpHako TO, KaK Mbl €ro BOCIpUHHUMAEM, M UTO AJI Hac OKa3biBaeTCs BaXKHbIM, BO
MHOI'OM 3aBHUCHMT OT CeUH(HUKHU KyJIbTYPHOrO KOHTeKCTa (Ruggles, Saunders, 1993).
B TakoM cinydae apxeoacTpOHOMHs NMO3BOMSIET NOHATh pa3HOO6Gpa3ue (popM BOCIPH-
SITHS MHPA YeJIOBEKOM.

Heo6xoaumo, 4To6b! Hallle TOJIKOBAaHHE MaTepUalia BIMCHIBAJIIOCH B CYLLIECTBY-
IOIIMEe apXeOJOTrHyecKHe U AHTPOMOJIOTHYecKHe TeopuH. [IBaguaTh JeT BEJIHCh
CIOpbI O TOM, YTO NPEJCTaBJIAIOT aCTPOHOMUYECKHE OPHEHTHPbI, BCTPOEHHbIE B
AOUCTOPHYECKHE NMAMSATHUKH, “HayKy” MM “cuMBOiN3M”. COBEpILIEHHO SCHO, YTO
Herorpannx — 3HaMeHUTasi HEOJIUTUYECKas KOPUAOPHAas rpoOHULIA HA TEPPUTOPUHU
HMpnannguu, Kyaa cojHLE 3aryisiiblBaeT Ha HECKOJIBKO MUHYT IOCJIe BOCXO[a OKOJIO
[Hs 3UMHero conHuectosinus (Ruggles, 1999 P. 12—-19 u cchlnku B JaHHO# paboTe)
He Oblla MecTOM [ HaGIoeHHs, TaK Kak, Bps[ JIH, JIIOAHU cTanyu 6bl cCUIETh cpe-
AM KOCTEH ycOMUIUX, YTOObI BBIYMCIUTL HACTYIUIEHHE KpaTyaillero JHsA ropja.
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OpHCHTaI.[PISI NMaMsATHHKA AIBHO OTpaXaeT CUMBOJIMYECKYIO CBA3b MEXKNY COJTHUEM H

npeAxaMu. ITOT NaMITHHUK, NpexX/e BCEro, sBJsJICA HEKPONOJIeM, a He “‘Hay4yHOH”
o6cepBatopueii. Ha caMoM faene pa3nuuue Mexay ‘Haykol’ M “‘HeHayKoW’ He Ta-
KO€e IIPOCTOE, YTO BUAHO Ha NpUMepe IJIEMEHU OXOTHUKOB-coOupareneit 6apacama.
OTH xuTenu AMa3oHuu, HaGaronas co3se3gue I'yceHuubl, AenaroT npefcka3aHus
OTHOCHUTEJILHO MOBEJEHHUs 3€MHBIX T'YCEHUL, KOTOpbIE SIBASIOTCS AJIsi HUX OCHOB-
HbIM NIPOAYKTOM IHMTaHMs B ONpefeneHHoe BpeMs roaa (Ruggles, 1999. P. 145). Vx
[NOHUMAaHHUE MHUPA, XOTS U MIOJHOCTBIO OTJANYHOE OT HALIEro, MIOCKONbKY OHU BHIAT
NMpAMYIO CBA3b MeXJy HeOecHoM I'yceHunel U 3eMHBIMHU T'YCEHULIAMHU, MOXHO CYH-
TaTh ““HayYHbIM” B LIIMPOKOM CMbICIIE CJIOBA; OHO YCIIEIIIHO IOMOraeT NpOrHO3upo-
BaTb OyayLue CoObITHS.

HecomHeHHO, IpUYNHBI UHTEpeca J10AeH K He0y 04apOBbIBalOT, HO M TasT onac-
HOCTb, O YEM CBHUIETEJILCTBYET HeJaBHSSA HLUMKJIIONEANYECKas CTaThsl, IOCBSIEHHAas
apxeoacTpOHOMHMHU. B Hell TOBOPHUTCS, YTO ‘“TONILKO TENepb Mbl HAYNHAEM OCO3HABATh
BCIO CTENEHb CIOXHOCTU JPEBHUX aCTPOHOMHYeCcKUX cucTeM’. ['oBops O cTeneHu
CIIO>KHOCTU ApEeBHEN aCTPOHOMHYECKOM MpaKTUKHU, Mbl NIONIaJjlaéM B JIOBYIIKY U3Me-
PEHHUs Yy>XKHMX pe3y/IbTaTOB MEPKOW CBOMX COOCTBEHHBIX JOCTHXKEHHH, a TaKXe IpH-
3HaHUSA TOTrO, YTO €CTh TOJBKO OAUH MYyTh B 3allafjHOH Hayke, O6arogapss KOTOpPOMY
MOXHO OLIEHMBAaTb Nporpecc KyiabTyp npouuioro. JIro6oMy yuyeHOMy Takas uaes
NpejcTaBiseTcs KpailHe HAMBHOM.

ApXeoacTpOHOMHUS, OJHAKO, IOMOraeT OUEHUTb LIMPOTY BOCIPUATUS MHUpa ye-
JIOBe4eCKUMH cooOLecTBaMH. B 4aCTHOCTH, acCTpOHOMUYECKHE pealluy, 3aneyaTieH-
Hble B MaMATHMKAX, MOTYT HECTU LIEHHbIE CBEICHUS O KOCMOA02UU KAK O CUCTEME
NpeCcTaBIeHUH O CyIIIHOCTH MHpa — KOCMOCa, O XapaKTepe €ro BOCIPHATHUS TOH HIIH
HMHOM Irpynno# mopeu.

MHoOrouncaeHHbIE IPUMEPBI IOKA3bIBAIOT, YTO MUPOBOCIPHATHE JIIOAEH BIUSIET
Ha TO, YTO OHM JenaroT. M3 apxeosornyeckux MaTepuaaoB BUIHO, YTO KOCMOJIOTHU-
YeCcKHe MPHUHIMIIBI MOTYT OTPaXaThCsl B ADXUTEKTYPE XKHIIbIX CTPOEHHH, B KOHCTPYK-
LIUSIX MOHYMEHTAJIbHbIX COOPY>KEHMH, B IUIAHUPOBKE FOPOJOB U JaXXe B OCOGEHHO-
cTax nanawadgTa. Ty3eMHble KOCMOJIOrMUeCKUe NPeACTaBIeH)s] HHKOUM 00pa3oM He
OrpPaHMYUBAIOTC aCTPOHOMUEN, HAOOOpPOT, OHa SBIAETCA UX HEOTHEMIIEMOH ya-
CTbI0. ApX€0acTpOHOMMS HTPaeT BaXHYIO pPOJib, KOr[a Mbl UIIIEM 3JIEMEHTBI APEBHUX
KOCMOJIOTHI B apXe0JIOTHYECKUX HaXO[KaX, TaK KaK OCTaBJsisl B CTOPOHE HEMOBTOPS-
IolMecs SIBJIEHHs], C TOMOUIbIO COBPEMEHHON aCTPOHOMMH Mbl MOXEM [I€TaJIbHO pe-
KOHCTPYHMpOBATh IPEBHIOI0 KapTHHY 3Be3OHOro He6a. 3TO 0O3HayaeT, YTO Jierye Bbl-
SIBUTb aCCOLMATUBHBIE CBSA3M C COJIHLEM, JIYHO! MJIM 3BE3[1aMH, YEM C MEHEE YJIOBU-
MbIMH eTanaMu naHawadra (Ruggles, Saunders, 1993. P. 9-10).

ByAaywue HanpaBneHUs nccnefoBaHuWi

Tpld INpUMEpa HarJIAaAHO WIIIOCTPUPYIOT HEKOTOPbIE KITHOYEBbIE TEOPETHYECKHE
H METOOOJIOTHYECKHE HpOﬁJ’ICMbI, C KOTOpPbBIMH CTAJIKMBAETCs CErofjHsA apXxeoacTpo-
HOMMUHA. BO-l'lepBbIX, pe€4b HOET O CTOyHXCHI[)Ke, BEPOSATHO, CAMOM H3BECTHOM apxe€o-
aCTPOHOMHYECKOM IaMsATHHKE.

Hpo6neMa COCTOHUT B TOM, KakK JIy4yll€ INOHATb CUCTEMY U3MEHEHHUSA KOCMOJIOTH-
YECKHUX B3II1A0B C TECYHEHUEM BPEMEHHU. BH3PIpbl NNaMsATHUKA OTpaXarT YXK€ yCTOSAB-
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LIMECS NIPHUHLUIBI: OHHU 1al0T CTATUYECKYIO KapTUHY, HE paccKa3biBasi O TOM, KaK 3TH
MPUHLMIBI pa3BuBanuch. ITaMATHUK, MOnOOHBIH CTOYHXEHXKY, KOTOPBIi NpeACTaB-
JI1€T cOOOM HE OHO COOpPYKEHHE, a LIeN1yI0 CEPUI0 CTPOEHUH, BO3BEJEHHBIX HA OJHOM
U TOM Xe MecTe, MOXKeT paccka3aTh 6onbile. Ho gaxe Tyt apxeonoruyeckue cBupe-
TEJbCTBA OTHOCHTENBHO MHOIHX Je€Tajledl XpOHonoruu HeopHo3HauHbl (Cleal,
Walker, Montague, 1995). Uto kacaeTcs acCTpOHOMMH, TO, HECMOTpsl Ha BCe BHUMa-
HHE, KOTOpOE ObUIO yAEJIEHO 3TOMY NaMSATHUKY B IPOLLUJIOM, €CTb OYEHb HEMHOTO€ B
€ro apXMTEKTYpHO! IJIAaHUPOBKE, UTO AaeT YOeAuTeIbHOE OCHOBaHUE MPEANosaraTh
HaJIMyHe [ApYyrux, ClelHalbHO 3aJI0KEHHbIX, aCTPOHOMHYECKUX BU3UPOB, KPOME OCH
COJIHIIECTOSIHMI KaMeHHbIX KpyroB. Hanpumep, B 60see paHHUX 3eMJISSHOM H iepe-
BSIHHOM Bajax He OOHapy>KEHO SIBHO BbIPa>XEHHbIX aCTPOHOMUYECKUX BH3HPOB, He-
CMOTPs1 HA MHOTOYMCJIEHHbIE IPEAIONOXKEHUsA, KOTOpble NMyOJINMKOBAINCh HA ITOT
cueT (Ruggles, 1999. P. 35-41).

B TedyeHMe yeThIpEX-NATH CTONETUIN, KOTOPbIE OTAEISAIN BO3BEAEHHE 3EMJISHO-
ro Bajga OT AE€PEBAHHOrO, JIOQHU, Mocelas 3TO MeCTO, OCTaBJIsAIN 06paboTaHHbIE
KPEMHH, ONIEHbH POra, KOCTH KMBOTHBIX, KYyCOUKH MeJia, a M03Xe KYCKU pa3OUThIX
U OOOXOKEHHBIX 4eJ0BEe4YeCKMX KOCTel BO pBy M B sayHKax (O6pu), rae Korga-to
CTOSIIH JlepeBsiHHbIe CcToNObl. COBEpIIEHHO He ClyYyailHOe MPOCTPAHCTBEHHOE pac-
MOJIOKEHUE ITUX pealui, NO-BUMAMMOMY, CBSA3aHO C BOCXO[OM COJIHLIA U JIYHBI (a
TaK>Xe C OpueHTUpaMu Ha 3emine) (Pollard, Ruggles, 2001). 3T0, BEeposiTHO, OTpaxa-
€T OJHO U3 HAaNpaBJIeHHii, 10 KOTOPOMY LIJIO U3MEHEHHE U PAa3BUTHE KOCMOJIOTHYe-
CKMX npefactaBieHuil. JIyHa, BUDUMO, He Urpana 3aMeTHOH pOJIM NPH BO3BENEHHH
PaHHEH 4acTH NaMsTHUKA, HO CTaJla BaXXHOM 115 JIIoied, KOTOpble PUXOAHIIH CIO-
Aa B nocnenywuue croiaeTuss. Kak 3To HH KaxeTcs YAMBHTENbHBIM, HO KOrla BO3-
BOJUJIOCh THTAHTCKOE CAPCEHOBOE KOJbIIO (CapCeHbl — 3TO INbIOLI IEeCYaHUKa, Yac-
TO BCTpEYalolIMecs B FOXKHOM AHIIIMM), HHIKAKUX JIYHHbIX BH3MPOB 3aJI0XKEHO He
6b1710, 1O KpaliHell Mepe, B BUJie, IOHATHOM Ji1s Hac ceroans. Kak cnepyer 3To MH-
tepnpeTupoBaTh? [Ipuxoannu n1u BpeMs OT BpEMEHHU K 3TOMY 3a0pOLLIEHHOMY Mec-
Ty OTAEJIBbHBIE JIIOAH, YTOOBI IPUHECTHU apbl CBOMM IIPEKaM, MJIM TYT epHoanye-
CKH TMPOBOAMJIMCH CIIOXHbIe pUTyanbl? [loyeMy nyHa MOCTENEHHO CTaHOBMJIACh
BaXKHbIM 00bE€KTOM 3TUX pUTyanoB? OTAUYATUCH JU NOCETUTENH [0 COLHATBHOMY
CTaTycy OT MOTYILIECTBEHHOM 3JIMThl, KOTOpas BIOCIEACTBUM OpraHu3oBaja JocC-
TaBKy ctofia kamHei? Ha nogo6Hble BONpoChbl Henb3si OTBETUTh HeMeasneHHo. Of-
HaKO COBEPILIEHHO SICHO, YTO, pa3rafblBasi IPUHIMIbI apXUTEKTYPHOH IJIAHUPOBKH
U U3yyasl IpOCTPAaHCTBEHHOE PacCHOJIOKEHUE JPYIHMX COOPY>XKEHMH, y HAaC eCTh BO3-
MOXKHOCTb NOJ1yYUTh HOBbIE LIEHHbIE CBEEHUS O IPUPOJE AOUCTOPUUYECKUX KOCMO-
JIOTHil, UX pa3BUTHH BO BPEMEHHU U [aXe O pa3HHLE B NIPECTaBICHUAX Pa3IUYHbIX
COLMaNbHbIX TPYIII.

Bropas npo6neMa 3akiiro4yaeTcss B TOM, KaK COrjlacoBaTh TO, YTO Ha3bIBaeTCA
“o6muM” u “yactHbIM” (Ruggles, 2001). C ogHO# CTOPOHBI, MBI JOJIXKHbI OTBICKH-
BaTh MOBTOPSAIOIUECS 3JIEMEHThI, KaK, HallpUMep, B Cly4yae C aCTPOHOMHYECKOM
OpHeHTauuel s psAfia CXOXNX NaMATHUKOB. C Apyroé CTOPOHBI, XKeNaTeJIbHO UC-
ClefloBaTh MAaKCUMAaJbHO BO3MOXHBIA CIEKTP (PAaKTOB, KacarolUXCs OIpefeseH-
HOHM CHTYalMH MJIM OT[EJILHOrO COObITHS, HallpUMep, KOCMOJIOTHYECKHE UAeU KOH-
CTPYKLMM KOHKPETHOIO 3[JaHHs UM NaMsiTHUKA. [lepBblil, “001MIA" TOAXOA MOXET
BECTH K U3YYCHHUIO KaXKAOro U3 rpyIIbl NaMITHUKOB; BTOPOH, ‘‘4aCTHBIA” NOAXON
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MOXET 3aCTaBUTh HacC 3aHSITbCA PAaCKONKaMH OTHENbHO B3ATOrO NaMsATHHKA HIIH
U3y4YeHHEM KacaloL[UXCSl ero MCTOPMYECKUX MaTepHanoB. OOmMA NOAX0N MOXKET
AaTh 3HAYMTENbHO OOJIblIIE YBEPEHHOCTH B TOM, YTO HabJ/IOfaeMble aCTPOHOMHUYE-
CKHM€ BH3UPbI IEHCTBUTENLHO HE ClydyalHbl. YacTHBIA MOAXOM MO3BOMSET BbIABUTH
HesITeNIbHOCTD, XapaKTEPHYIO U1l JaHHOTO MECTa U BPEMEHH, U COCTABUTD JIyylllee
IpefCcTaBleHUe OTHOCUTENIbHO €€ COLMaTIbHOrO U HCTOPUYEeCKOoro KoHrekcra. He-
pnaBHMe pa6otsl B llloTnanauy npuBeny 3TH [Ba NMOAXOAA K NPsIMOMY NPOTHUBOpE-
ynto0. [1pu uccnenqoBaHuy B COBOKYNHOCTH KaMeHHbIX nupaMupok (Clava) — aTo oco-
ObIA THI 3aXOPOHEHHM, IPUMEHSIBLIMICSA B oO6nacTu MIHBepHecc B paHHEM GpOH30-
BOM BeKe — OOHapy>KMBaeTcCs siBHasl TEHACHLHMS OpHUEHTAUMH 1o ayHe (Burl, 1981.
P. 257-265). banuyapan (Clava), camblil 60J1bLIOA MaMSATHUK 3TOr'O TUIMA, COCTOUT
W3 HECKONIbKUX MMPAMHUAOK. B pe3ynbTaTe NpoBOAMBIIMXCS 3[€Ch B IOC/IEeHEE Bpe-
Msl packomnokK 6b11u coOpaHbl pa3HOOOpa3Hble JaHHbIE, KOTOPHIE MO3BOJISAIOT Npex-
MOJIOXKUTh, YTO Ha IUVIAHUPOBKY NaMSATHUKA MOBJIMsJIAa KOCMOJIOTHYECKAasl CXeMa,
YETKO CBSI3aHHAs C COJIHUEM, a He ¢ nyHoH (Bradley, 1998). CornacoBaTb 3TH o4e-
BUJIHO NPOTHBOPEYHBbIE CBHIETEIbCTBA BAXXHO HE TOJILKO JJIsl TOTO, YTOObLI OThI-
cKkaTb HauboJjee MpUeMIIEMYIO MHTEpPIIPETALUIO 3TUX MAMATHUKOB, HO U JJI TOrO,
YTOOBI MONYYUTH BaXKHBIN MPEUEAEHT B HAIITUX MOMCKaX ONTHMAJIBLHBIX yTeN coye-
TaHUS OGLIEro ¢ YaCTHBIM.

Haxkonen, xotenocs 661 06paTUTBCS K SPKOMY NpPUMEDPY, KOTOPbIH TOBOPUT O
3HaYMMOCTH ODUEHTHPOB MO NaHAwmadTy, BKIOYas acTpoHoMuyeckue. Hepaneko ot
CeBEpHON OKOHEYHOCTH raBaickoro octpoBa Kasaiiu ecTb xpamoBasi minaTgopma
(heiau) 1 ocoboe MecTo, rae Hapo[ Xy.1d COBepIliaJ CBAIEHHblIE 00psaabl. ITO Mec-
TO U3BECTHO Kak XxpaM Jlaku (Ke Ahu-a-Laka), 60rMHH-NIOKPOBUTENbHUIBI Xyna. [To-
BHIMMOMY, B COXPAHUBIIMXCS CBSILEHHBbIX TMMHAaxX XyJia YIOMMHAIOTCA HE TOJbKO
BaXKHble AeTasy JaHAuagTa ceBepo-3aNafHOro u 3anagHoro nobepexbs Kasaiiu, HO
U OpPUEHTHUPbI Ha BOCXOJ M 3aXOfl CONHLA, HabmoaaeMble U3 xpama JIaku U ¢ Apyrux
XpaMOBbIX M1aTHOPM Ha coceHeM ocTpoBe Huituray (Meech, Warther, 1996). “Ilpa-
KTHY€ECKOe” UCIOJb30BAHUE ACTPOHOMHH NOTMHE3UACKUMHI MOpENaBaTeaMU XOpO-
IO M3BECTHO, HO CBsllleHHasi reorpagus apeBHel IlonuHe3un He McciaefoBaach.
IIpo6nema cocTOUT B TOM, YTOObI COEAMHUTD JaHHbIE YCTHOH TPaAULHMM C 3aMepaMH
peanbHbIX BU3UPOB U pacyeTaMH MOJ0XKEHUS NAMATHUKOB Ha ¢oHe naHawadTa. OTa
3apgaya, 6e3yc/0BHO, TpyAHas, HO MHoroo6emaromias (Ruggles, 2000).

3akniouyeHue

N3yueHne acTpOHOMUYECKH OPUEHTUPOBAHHOH apXUTEKTYphl, TO €CTb pPe3yJb-
TAaTOB A€ATEJILHOCTH YEJIOBEKA B BUJIe COOPYKEeHHUH, IJIAHUPOBKA KOTOPbIX CBSI3aHa C
acTpoHOMHMEH, cocOGCTBYET yriyGNeH!Io Hallero NpefCTaBlIeHUs! O YeJIOBEYECKHX
coobulecTBax, 06 UX MOBeAeHUUd U OoOpa3e MbIciaell. DTO NPEACTaBASETC BO3MOX-
HBIM IOTOMY, YTO, C OJHOM CTOPOHBI, HeGeCHble OO BEKTHI ABISAIOTCS OPraHUYHOM Ya-
CTBHIO NEPBOOBLITHBIX KOCMOJIOTHH, H, C APYroil CTOPOHBI, COBpEMEHHAasi aCTPOHOMHUS
MO3BOJIIET PEKOHCTPYMPOBATh [IPEBHIOI KAapTHHY 3Be3AHOro He6a. Mbl mpouuu
HONTH NyTh 3a mocjefHue 15 neT, HO elle OYeHb MHOTOE NPEACTOMT CAENaTh s
YCOBEPLIEHCTBOBAHUS TEOPHH U MPAKTUKU apX€0acCTPOHOMHUH.
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The place of archaeoastronomy
in modern archaeology

Clive Ruggles
School of Archaeological Studies, University of Leicester, Leicester

One of the most endearing characteristics of archaeoastronomy is its capacity to set
academics in different disciplines at complete loggerheads with one another. In the
1960s, there were endless debates about Stonehenge with leading archaeologists lined
up against leading astronomers and furious exchanges in the pages of leading scientif-
ic and archaeological journals such as Nature and Antiquity. But it was the ideas of the
Scottish engineer Alexander Thom, a retired Oxford Professor, that gave the archaeol-

55



ogists of the time their most serious challenge. According to Thom, hundreds of stand-
ing stone monuments scattered around northern and western Britain functioned as
astronomical observing instruments of remarkably high precision, carefully positioned
and aligned upon features in distant horizons marking the rising or setting points of the
sun, moon or bright stars.

Thom’s conclusions were in fact based on the statistical analysis of surveys of
hundreds of stone monuments. He made absolutely no concessions to the innumerate
or to those who did not know their statistics or their positional astronomy in detail.
Thus, although most archaeologists found Thom’s social interpretations naive in the
extreme, very few indeed felt themselves at all competent to judge Thom’s mathe-
matical arguments. An impasse developed between the two disciplines that was only
resolved in the mid-1980s following extensive reassessments of Thom’s field evi-
dence.

We now believe that the idea of deliberate high-precision alignments is completely
unproven but that there do exist groups of monuments in certain areas, such as the
recumbent stone circles of eastern Scotland, which exhibit trends of alignments, some
upon the sun and some upon the moon, at much lower precision than Thom envisaged.

Statistics has a crucial role in archaeoastronomy and repeated trends are essential if
we only have archaeological evidence to give us clues about the possible function of a
monument. However, in many cases we have other types of evidence at our disposal. In
the case of the great pre-Columbian civilizations of Mesoamerica we not only have
impressive monuments but also inscriptions and written documents, together with “eth-
nohistoric accounts” — descriptions by Spanish chroniclers of native practices. Thanks to
two or three surviving books we know a great deal about Mayan astronomy — although
almost nothing about how they made their observations.

This raises the issue of how we should integrate different forms of material and his-
torical evidence so as to produce the most sustainable interpretations about the past.
Interpreting evidence from ethnohistory, iconography, inscriptions, or written documents
is a very different process from the statistical analysis of alignments, as is most evident
where the two methodological approaches meet head-on. Such problems are familiar to
archaeoastronomers working in Mesoamerica.

It is crucial to frame archaeoastronomical interpretations in the light of the existing
body of theory within the disciplines of archaeology and anthropology. For example,
there is a danger of talking about the degree of sophistication of astronomical practices.
If we do so, we may be falling into the trap of measuring others against the yardstick of
our own achievements; of assuming there is a single road towards western science along
which we can measure the progress of past cultures. To any anthropologist this idea is
naive in the extreme.

Archaeoastronomy does, however, help us to understand the breadth of ways in
which human societies conceive of things. In particular, astronomical associations found
in the material record have a particular potential to inform us about cosmologies: shared
systems of beliefs about the nature of the world — the cosmos — as it is perceived by a
group of people.

Numerous examples demonstrate that how people perceive the world influences
what they do and where they do it. Principles of cosmology may be reflected in domes-
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tic architecture, the design of great monuments, city layouts, and even whole landscapes.
We can detect this in the archaeological record. Studying astronomically oriented archi-
tecture, or astronomically related patterns of human activity in the landscape, has very
great potential for improving our general ideas about human societies and how they think
and behave. This is because, on the one hand, the objects in the sky form an integral part
of nearly all indigenous cosmologies; and on the other because modern astronomy
enables us to reconstruct ancient skies.

Three examples nicely illustrate some of the key theoretical and methodological
issues facing archaeoastronomy today. The first concerns what is perhaps the most
famous archaeoastronomical site of all: Stonehenge. The issue here is how we might
best try to understand the ways in which cosmologies changed through time. In fact,
despite all the attention that has been paid to this monument in the past, there is pre-
cious little in the architectural design to suggest convincingly that there were any
intentional astronomical alignments apart from the solstitial axis of the stone phases
of the monument. However, during the four or five centuries between the construction
of the first earthen enclosure and timber circle, people visited the site and carefully
placed artefacts such as worked flint, antler, animal bone, carved chalk, and — as time
went on — pieces of disarticulated and cremated human bone, both in the ditch and in
the (Aubrey) holes where wooden posts had once stood. There is a very strong non-
random spatial patterning to these, which has apparent links with the rising of both the
sun and the moon (as well as to non-celestial referents). What this may reveal is one
way in which principles of cosmology changed and developed through time. By
advancing beyond architecture and studying the spatial distribution of other types of
human activity, we have the potential to gain valuable new insights into the nature of
prehistoric cosmologies, their development through time, and even differences in
beliefs between different social groups.

The second issue is how to reconcile “the general” and “the specific”. On the one
hand, we need to seek repeated trends, for example in astronomical orientation at a
number of similar monuments. On the other hand, it is desirable for many reasons to
study as wide a range of evidence as possible concerning a specific situation or event,
for example the cosmological design of a particular building or monument. The first,
“general”, approach might lead us to survey each monument in a group; the second,
“specific” approach, might have us excavating a single monument or studying histor-
ical evidence relating to it. The general approach can give us much greater confidence
that the astronomical alignments we observe were actually intentional. The specific
approach can reveal practices that might have been specific to a particular place and
time, and give us a much better idea of the social and historical context in which they
took place. Some recent work at a group of Scottish monuments known as the Clava
caimns has brought these two approaches into direct conflict. Reconciling the appar-
ently contradictory evidence will be important not only in order to arrive at the most
satisfactory interpretation of these monuments, but also to provide an important case
study as we attempt to find effective ways of reconciling the more general method-
ological problem.

Lastly, there is an exciting development where we have direct evidence about the
use and meaning of alignments in the landscape, including astronomical ones. This
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occurs in the Hawaiian islands, where surviving sacred hula chants seem to describe
not only prominent landmarks but also sunrise and sunset alignments viewed from
temple platforms or heiau. The “practical” use of astronomy by Polynesian navigators
is well known, but there has been no investigation of sacred geographies in ancient
Polynesia. The challenge here is to integrate evidence from oral tradition, which
brings a whole set of problems of its own, with measurements of the actual alignments
and positions of monuments in the landscape. It is a daunting but potentially very
rewarding one.
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HABNIOAEHUSA ACTPOHOMWYECKUX SIBIEHUN
B KAMEHHOM BEKE
(MANEOJIUT, HEOJIAT)

OBSERVATIONS OF ASTRONOMICAL PHENOMENA
IN THE STONE AGE
(PALAEOLITH AND NEOLITH)

Yucno B apxanyeckou KOCMOJSIOrum

Bopuc ®poaoe

Hucmumym smuonozuu u aumpononaozuu PAH, Mockea

Ily6nukys 35 neT Ha3an KpaTKHil 04epK acTpOHOMHUU naneonura (Frolov, 1965),
aBTOP MCXOAMJ U3 pe3yJbTaTOB CBOMX MCCIENOBAaHMi, ONyOJIMKOBAaHHBIX paHee B
Tpex cTaThsAx B u3gaHusax Akagemun Hayk CCCP. MicTokH acCTpOHOMHMH, MaTeMaTHKHU
U KOCMOJIOTHH OIpefieIiIUCh N0 AaHHbIM CTaTHCTUYECKOro aHalu3a NajleoJUTHYe-
ckoit rpacuku Cubupu u Bocrouynoit EBponbl: fOMMHMpOBaHME TaM PUTMOB, KpaT-
HBIX 7 U 5, CBSI3aHO C HaOnoieHHeM HEGECHBIX CBETHJI, CYETOM BPEMEHHU M JTYHHBIM
JKEHCKUM KajeHjgapeM peryn u OepemeHHocTH. MccnegoBaHusi Mpogoskanuch BO
MHOTMX HalpaBJIEHUSX, HO Mbl BbIEJIUM TOJILKO TPH.

1. Pacwupenue 30Hbt noucka npoacrhaem nepeéobwvimuyro konyenyuro Kocmoca
Kax eOuHo20 1eao20. B naneoauTHYECKOM KOHTEKCTE aKIeHT Ha yucna 360, 365, 366
OTpaxKaeT COOTBETCTBYIOLIME pacyeThl MPH MHOTOJIETHUX HabniogeHusix 3a CosHueM
(Ppoaos, 1974. C. 136-138; 1992. C. 84-87, 91, 100, 162-168), a CHMBOJIMKA JTYHHBIX
LMKJIOB — €IMHCTBO 0003Ha4YeHHUs1 KalneHAapHO! equHHUIb] (Mecsil) U JIyHbl Kak HeOec-
Horo Tena. EauHbIi “4ucnoBoit Kop” [peBHEHILEH acTpalbHON CUMBOJIMKH M €ro CHC-
TeMoo6pa3yloliasi pojib B apXauYHON KOCMOJIOTHH OOBbSICHUMBI NCHXHYECKMMH KOH-
CTaHTaMH, O KOMX CBHAETEJBbCTBYIOT U Apyrue cgepbl NepBOOBITHBIX KyIAbTyp (Ppo-
2108, 1969. C. 187-193; 1974. C. 122-141; 1992. C. 82-97, 153-156; 1993. C. 25-26, 31).

2. [Tocmusxcenue OpesHux npoyeccos c80eobpasHoll “mamemamuyeckolii obpa-
60omKu” UCXOOHBIX OAHHBIX ACMPOHOMUYECKUX HAOAIO0eHULl npu nepesoode Ha yc-
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106HbuIL A3biK 2paguxu. PopManbHO rpaduyYecKue KOMIO3UIHMYM NaleonTa 06a-
AalT OCHOBHBIMHU CBOHCTBaMH BCSIKO MaTeMaTHUYeCKOH CTPYKTypsbl no Byp6aku
(DPpoaos, 1974. C. 100-107; Uctopus.., 1983. C. 405). AHanu3 TEXHUKHU NOCTpPOE-
HUsl KaJ€HOapHbIX KOMIO3MUIUHA BbISIBUI MHOIOCTYNEHYaThIA MOPSIOK paboThI:
“aCTpPOHOMMYECKYIO” CTaiMI0 CMEHsNla “apudMeTHyeckas”, 3aTeM ‘‘reoMeTpuye-
cKasi”, “TeXHOJIOTHYECKas” H T.[., YTO B CBETE COBPEMEHHON NICUXOJIOTMH COOTBET-
CTBYET BHYTpEHHEH MOTHBallMM Hay4yHoro Tpyaa (Frolov, 1981. P. 67-88; ®po.aos,
1985. C. 14-16; 1992. C. 142-143; 1998. C. 9-10). Ee rnyOuHHBIA MOTHB — KOCMO-
6uonorndeckas opueHTauus!.

3. Komnaekchwiii cucmemnbtii nooxod. C 1920-x rogoB OTKpbITHE U U3yUYeHHE
B BocTtouHoit EBpone u CuOupu 1onroBpeMeHHbIX XKUJIbIX KOMIUIEKCOB NaJle0nTa
BBISIBJIAET CUCTEMY OOILECTBEHHBIX U KYJbTYPHbBIX CBsi3el, B KOHTEKCTE KOTOPbIX,
KaK Telepb BbISCHIETCS, YTBEPAUIUChL CTallMOHAPHbIE Ha6GIIOAEHUs] HEGECHBIX SIB-
JIeHU#, rpacpuyeckas “3anMch’” 3TOro ONbITa B JOITOBEYHbIX (pOpMax, ero coxpaHe-
HUE U nepefgaya MnocaegyloluM NOKOoJNIeHUusIM. XapaKTepHa rlyOuHHasi BHYTPEHHss
CTabUIBHOCTb MAaTEMAaTHKO-KOCMOJIOTHYECKUX MPENCTABICHUHA B OIpeEeCHHOM
THIIE KYJbTYPHBIX Tpaguuui (puc. 1). 'eorpacduuecku 1 aHTPONOJOTUYECKH Aaje-
Kast oT ManbThl 0611MHa Me3nHa cXoHa ¢ Hell CHCTEeMaMH CYeTa, aKIIEHTUPOBAaHH-
€M 4Mcesl, KpaTHbIX 3, “BEpTHUKalIbHBIM MPHHLUUIOM pPa3BEPTKHM KOCMHUYECKOIO
NPOCTPAHCTBA 110 TPeM “MHUpaM’ C COOTBETCTBYIOUIMM JOMUHHPOBAaHHEM B HCKYCCT-
Be 06pa30B NTHL, 3Mel, CHMBOJIOB BOfibl M HEOA B CIIOXKHBIX y30pax THIA CUpalei,
MeaHIpoB (pHcC. 2).

Cocegn Me3uHLEB — OOLIMHBI eBponeouaoB Ha [loHy ¢UKCHpOBaNU “‘rOPH3OH-
TaJIbHYIO” pa3BepTKY IO CTpaHaM CBETA, UX OPHAMEHTbI NIPOIIIe, 4YaCTO UCMOJbB3YIOT-
cs1 4-yroJibHble KpecThl M YHC/Ia KpaTHbIE 4, B U300paxeHHOH ¢hayHe nulllb 00pa3bl
CYXOIMYTHBIX MJIEKOMUTAIOLIHX.

B apxaunuHbix nnacrax tpaguuuii Craporo u HoBoro csera cumBonuka yucen 3
4 4 o6'beAMHSAET HeYeT U YeT, BEPTHKAJIbHYIO U FOPU30HTaNbHYIO NMPOTSXKEHHOCTh
IIPOCTPAHCTBA, MYXCKO€ U XeHcKoe Hadana. CymMmupylollee 4uciao 7 NaKOHUYHO

I Okono 20 TeicsaueneTnii Ha3ag B Manpre y Baiikana MOHronoujbl €11 rof Ha TPH YacTH, KaK
U cOBpeMeHHble KaneHfapu abopureHoB CeBepa (HraHacaH, 3CKHMOChI, YYKUH): [JB€ TPETH rofia 3uMa,
WU CPOK GepeMeHHOCTH CaMKH CEBEPHOrO OJieHs — 244 [IHs; Ha JIETO MPUXOQHUTCS TPETh rofa — 122 fus.
Taxk K€ COOTHOCHTCSl YHMCJIO JIYHOK B CEMH BUTKaX LIEHTpaNbHON cnupanu — 244 co 122 nyHkamu y3opa
Ha Kpasix 61sxu U3 6UBHA MaMoHTa B ManbTe (puc. 1, 1), rie 90% oxoTHHUbEl OOLIUM COCTABJISA CEBEP-
Hblil OJIeHb, O0ecneynBas MULIEH, IUKYPaMH IS OJEXbl U MOKPbITHSA XHJIHIL, KOCTbIO H POrOM [/t OpY-
AHMif 1 APYTHX CPEACTB CYLIECTBOBAHHS BCIO NEPBOOLITHYIO OOGLIMHY. AHAJIOrHYHbIM FOJOBbIM H HEJlENb-
HbIM “BeuYHbIM” KajieHJapeM B ¢opMe CIHpaNd U3 JYHOK, 0603HaYaBIUMX [AHH, NOJb30Bankch B XX B.
SIKyTbl, paccenubiuvecs ot Baiikana no Apktuku. Ha paccrosuuu 12 000 kM ot ManbTel, B Me3une Ha
IlecHe B Ty e 310Xy eBpONEOHbI MONb30BaNUch KaneHaapeM u3 10 nyHHbIX MecsleB (puc. 2, 1, 2), co-
OTBETCTBYIOIMM LUKy GEPEMEHHOCTH XEHILIMH H KOPOB, ¢ fo6aBIeHHeM AHEl 10 366-1HEBHOrO rofa —
K HeMy GJIM30K UMK GepeMeHHOCTH nowanei (Ppoaos, 1974. C. 93, 124-145; 1992. C. 84-91, 126137,
1993. C. 11-30). TunuuHbii Ans naneonuta EBpasun kaneHpapHblii nepuoy B 10 1yHHBIX MecALEB UMe-
€T B UCTOPHH KyJIbTYpbl OT ApeBHero Hacenennss Cpeii3eMHOMOPbBS IO aMEPHKAHCKUX MHJEHLIEB OO1Iee
o6 bsicHeHue: 10 nanbues pyk, AeCATHYHAs CHCTEMA CYETA, CPOK XKEHCKOH 6epeMeHHOCTH 10 nyHHBIX Me-
csueB. Apucrorens (1940. C. 127, 189-190) cuuran paBHO ecTeCTBEHHbIMH nepuofamu BpeMenu 10 me-
CALEB U TOfl, COBMaieHUE C KOTOPbIM LIMKJIa GEpEeMEHHOCTH JIolIafiel “BapBapbl” OTMEYAH MO JIETHEMY
COJIHLIECTOSIHHIO.
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Puc. 1. ManbTa (y baiikana)
I —“Kanenpapp” [(122 + 244 = 366) + 122], 7 critpancii, 7 BATKOB LCHTPasnbHOIt ciupany; 2 — “Ilyrosu-

ya’; 3 - “sitno” (86 nynok); 4, 5 — “Benepbt”
Fig. 1. Malta (Baikal Lake)

I —“Calendar” [(122 + 224 = 366) + 122]. 7 spirals, 7 loops of central spiral: 2 — “Button™; 3 - “Egg”
(86 holes); 4, 5 —**Venus™
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Puc. 2. Me3uH (Ha p. [JecHe)

| - 6pacnert; 2 — rpaduKo-MaTeMaTHyecKas CTpyKTypa Opaciera: C = 282; B(42) + D(42) = 84,
C + B + D =282 + 84 = 366, A(107) + E(91) = 198; AE(198) + BD(84) = 282 = C. [Cp.: 30 meanp-
poB X 12 = 360 nuuuii; Bapuantbl: 3 X 120 = 360; 6 x 60 = 360]; 3, 4 — “My3bIKanbHbli” Gpacner:
2 x (10 nyHHbix Mecsaues); 5 — “Dckuz” (=80 nuuuit)
Fig. 2. Mezin (Desna River)

| - Bracelet; 2 — graphic — mathematical structure of Bracelet: C = 282 (10 Lunar months);
B(42) + D(42) = 84; C + B + D = 282 + 84 = 366; A(107) + E(91) = 198; AE(198) + BD(84) =282 =C (10
Lunar months); [Cf.: 30 meanders x 12 = 360 lines; Variants: 3 x 120 = 360; 6 x 60 = 360]; 3, 4 — “Musical”
bracelet: 2 x (10 Lunar months); 5 — “Sketch” (=80 lines)
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BbIpaxaeT npefcraBieHne o KocMoce Kak 1enoM, o YenoBeke B LI€JIOM, O JOME — CH-
HoHUMe poja u Moaenu KocMoca?2.

Conpsirasich ¢ YUCI0BOM CUMBONMKOM, TuddepeHUUpYOlIMe U HHTETPHPYIOILIHe
OTHOILEHHs] BEPTHKAJILHOTO U FOPHU30HTaJbHOIO Hayall IepBOOBITHOH KOCMOJIOTHH
Urpajy He Malylo pojib B UCTOPHU KYJIbTYpPbI3. DTOT BbIBOJA €CTECTBEHHO CBSI3aH C
Ba>KHbIMM TEHICHUMSIMH B MUpOBOi Hayke. HanmoMHUM rinaBHbIe M3 HUX.

1. A.Jlepya-I'ypaH BbISIBUJ €QUHYIO CHCTEMY H300pa3UTEIbHBIX KOMIIO3H-
uuii naneonurta B neuwepax Ppanuuu, Mcnanum, Mranuu, nogoGHyro cucreme
HHb/SHA.

2. B HuxHeM naneonute Ppanuum, I'epmanum, Yexunm HafexXHO HaTHpOBa-
Hbl KOMIO3MLMHM U3 JNUHMA B putMax 2, 3, 7, nmogoOHble BepxHeNaneoJuTHYeC-
KuM> (puc. 3).

3. B 1980 r. BceMupHbI#i KOHrpecc NCUX0J0roB KOHCTaTHPOBaJl HHBAPHAHTHOCTh
6a30BbIX CTPYKTYP MbIILIJIEHHS U MO3HAHUS Y YeJlOBeKa HauuHas ¢ Awens, a b. Ban-
nep-Bapnen npusHan HeOJUTHYECKHE CEBEPHBIE UCTOKH anreOpbl U FTEOMETPHH APEB-
Hux uuBunusauuit (Van der Waerden, 1980. P. 1-46). [lanHble naneonura cM.: @po-
a08, 1992. C. 144, 160.

4. M. 'uMbyTac goka3aja peeMCTBEHHOCTb apXau4yecKoi rpeyeckoil CUMBOIIHU-
KM (pUTyp M YUCEN OT MaJIEOJUTUYECKOH CUMBOIMKU Me3uHad.

5. B coBpeMeHHo# O611eil TEOPHH CUCTEM CIELMAIHNCThl Pa3HbIX CTPaH yTBEp-
Kal0T upero 6a30BOro cucTeMoobpa3sylollero 3HaueHus: 4yucna 7. OTa upest apry-
MEHTHPOBaHa M Ha MeX1yHapogqHOM KOHrpecce no wamaHu3my B 1999 r.7 U3yuenue
B Poccuu 1 CIIIA MCTOKOB GHONIOrHYECKOM HEIENIHN B CBSI3M C MMHAMHUKON MarHUTHBIX

2 Kpyrable XUIHIIA NA1€0NNTa MOJOGHO XHINLIAM 3CKUMOCOB PACCYMTaHbl B CpeIHEM Ha 7 4elo-
Bek. Ha CeBepe ucTopHIO pofia HEpEIKO HAYHHAIOT ¢ 7 MPEAKOB, B MUpE BUAAT 7 Hayau, B He6Ge — 7 cep,
7 3Besp [1nesn, 7 3se3n Bonbwoi Measenuupl, 7 Thicdy ApYyrux 3Be3f. [aBHbIi Npa3sHHUK “4UCTOro yy-
Ma” HaYMHAEeT rofi Nocjie 3MMHEro COJTHLECTOSHUS C MPOTHO30B MIOJOPOAMS XEHLUHH U OJIeHe! — ABYENH-
HOT'O YC/IOBHS MPOROMXKEHHs pofa. M TYT NOMHHHMpYeT uucio 7, HauMHas C JeTajled KOHCTPYKIHMHM YyyMa.
AHanoru MOXHO HaifTH B “Npa3gHUYHOM fioMe” Me3HHa, Ha PUCYHKaX >XUIHUIL B naneonure (Ppoaos,
1974. C. 118-146; 1992. C. 123-172).

3 3T0 no3BonseT, HANPHMeP, Jiydllie MOHATb COXPAHEHHe TPAMUMIl AJIE0INTa B KOCMOJIOTHH NOC-
neayoouux 3nox (Ppoaos, 1985. C. 140-174; 1991. C. 86-128) unu npouecc nepexopa OT reoLEHTpHYE-
CKOH CHCTeMbI K reavouenTpudeckoit (/lliez, 1990. P. 46-50).

4 B cucreMe pa3nnualoTcs 7 yacTedt neepsl, GopMyiia LEHTPalbHbIX TAHHO CTAGHIILHO COMOCTAB-
nseT o6pa3bl GbIKOB M JIOIIAflell CO 3HAKAMH XEHCKUMHU M MYXCKHMH. [IpH3HaHHe BaXKHOCTH KaJieHaap-
HbIX, OCOOEHHO ceMepUuHbIX pUTMOB (Lascaux.., 1979. P. 366; Leroi-Gourhan, 1976. P. 757; 1978. P. 533),
MO3BOJISET MOHAThL (POPMYNy MO reOMETPUYECKOMY aHAJIOry — OPHaMEHTY Me3HHa: CONMpsKeHHOCTh
10 nyHHBbIX MecslleB O€PEMEHHOCTH XEHILUH M CaMOK ObIKOB C FOJIOBOH Yy JiOIafel, MapKUpyoLei LH-
KJIMYHOCTB CE30HHBIX MYXCKHX MpoMbicioB (Ppoaos, 1974. C. 145; 1982. C. 53-54; 1992. C. 86-91,
128-140, 157-160; 1993. C. 26-28; Frolov, 1981. P. 73-74; 1998. P. 152-154).

5 O MX BO3MOXHO# CBSI3M C HCTOKaMH KocMoJiorud (HMcmopus.., 1983. C. 397-406; ®poaos, 1992.
C. 125-126; 1998. C 9-10).

6 OTo He BbI3BAIO BO3PAXKEHHH y CMELHANUCTOB U MOJyYaeT HOBble aprymeHThl (Ppoaos, 1985.
C. 159-170; 1992. C. 124, 155-172).

7 B am6aeme KoHrpecca — yncno 7 ¥ cnupasb: YHHBepcaibHble CHMBOJIbI ApXaW4eCKOH KOCMOJIOTHI
¢ 3noxu naneonura. IHTEpecHa U MX poJib B ILMPOKOM CNIEKTPE COBPEMEHHBIX MCCIENOBaHMUI, BKIIOYAs
MCUXOJIOrHIO TBOpuecTBa (Ppoaos, 2000. C. 279-291).
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Puc. 3. Pe3nble METKM Ha CTOSIHKax HuHero (/-3, 8) u cpepgHero (4—-7, 9-11) naneonura

1, 3 — bunbuunrcne6en (Fepmannsg); 2 — Crpancka Ckana (Yexus); 4 — [Iponom (Kpeim); 5 — Tara
(Benrpus); 6 — Llona (Kaska3); 7 — Bauo Kupo (Bonrapus); 8 — Ilew pe n1°A33; 9 — Perypny; /0 —
JIa ®eppaccy; 1/ — A6pu Jlaprs (8—11 — Ppanuus)

Fig. 3. Engraved markings at Lower (/-3, 8) and Middle (47, 9-11) Paleolithic sites

1, 3 - Bilzingsleben (Germany); 2 — Stranska Skala (Czechia); 4 — Prolom (the Crimea); 5 — Tata
(Hungary); 6 — Tzona (the Caucasus); 7 — Bacho Kiro (Bulgaria); 8 — Pech de 1’Aze; 9 — Regourdou; /0 —
La Ferrassie; /1 — Abri Lartet (8—// — France)
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noneit CoJIHIa CYLIECTBEHHO ONOJIHAET OGIIUPHOE JOChEe CEMEPKH — MUPOBOIi KOH-
CTaHTBI, BbIAEJICHHO! B IEPBOOLITHOM KOCMOJIOrHHS.

B nenomM crabunbHOE COXpaHEHHE HCXOOHOTO PUTMHUKO-YHCIIOBOI'O CTPOSi apXau-
4eCcKOH KOCMOJIOTMH B pa3HbIX KYJbTYPHBIX TpPaAHLMAX Ha (poHe Bcex 3Koyoruye-
CKHUX M HCTOPHYECKHX NIepeMeH 3a IeCATKH ThICSTYENIETUH — e[iBa JIM He Jydllee I0Ka-
3aTeJIbCTBO €r0 aA€KBAaTHOCTH U XKU3HEHHOCTH.
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8 YHusepcanbHa 7-nHeBHast Mepa BpeMeHH. Tak, MEMUMHA CeBEPSH CENLMOM IeHb CUMTANA pellao-
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3HAYEHHS HE3PHMBbIX, HO peallbHbIX U HEOTBPAaTHMbIX 7-IHEBHbIX PUTMOB ciyxuna JIyHa u, BEpPOSTHO, Mo-
3TOMY JIYHHBIA KalleHapb JPeBHEE COMHEUHOro, a B apXauyHoi MU(OJIOTHHU IyHapHas TeMa JOMHHUPYET.
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Numbers in archaic cosmology

Boris Frolov
Institute of Ethnology and Anthropology of Russian Academy of Sciences, Moscow

The results of a statistical analysis of Palaeolithic graphical compositions in Siberia
and Eastern Europe were briefly summarized in two publications 35 years ago (Frolov,
1965). This work revealed the dominance of rhythms divisible by 7 and 5 connected with
a lunar calendar, primitive astronomy and mathematics. This hypothesis was subse-
quently developed by the author in a number of ways, including the following three:

1. The widening of the area of search. This led to the discovery of concepts about the
Sun and other celestial bodies, making clear the primitive concept of the Universe in its
unity. The emphasis on such numbers as 360, 365, and 366 in a Palaeolithic context bears
witness to the corresponding calculations during years of observations of the Sun (@po-
a08, 1974. C. 122-141; 1992. C. 82-97, 153-156). The universal symbolism of the
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Pleiades (including aboriginal languages in Australia isolated from the rest of the world
since before the Upper Palaeolithic) and the role of this constellation in archaic astronomy
allow us to interpret Hesiod’s “Works and days”, in which time is counted with the help
of the Pleiades, as a description of a later practice with its roots in the Palaeolithic (@po-
2108, 1969. C. 189-192; 1974. C. 139-141; 1992. C. 97, 153-156; 1993. C. 25-26, 31).

2. The study of ancient processes of a peculiar “mathematical processing” of data
incoming from astronomical observations when translating to the graphic language.
Formally, Palaeolithic graphic compositions were shown by special analysis to have the
basic characteristics of any mathematical structure. The analysis of Palaeolithic composi-
tion technique revealed a multi-stage order of work, in which an astronomical stage was
replaced by an arithmetical one, then geometrical, technological and so on. This, accord-
ing to modern psychology, corresponds to the way in which scientific labour is motivated
(Frolov, 1981. P. 67-69; 1993. P. 110-111; 1998. P. 159; ®poaos, 1985. C. 164-166;
1992. C. 142-146, 151-152; 1998. C. 9-10; 2000. C. 286-288). It is remarkable that there
is evidence of the selection of the numbers 7, 3, 60 and 120 in calendars from Palaeolithic
settlements separated by 12,000 km. These are Malta near Lake Baykal (mongoloids) and
Mesin at the Desna River (europeoids) (Fig. 1; 2). These settlements are also united in that
they perceive the cosmos as being divided vertically into three worlds. In Mesin, the dom-
inant tradition amongst neighbouring cultures is to divide the universe horizontally into
four parts, demarcated by the cardinal directions. It is obvious that a septenary (3 plus 4)
model of the Universe refers to septenary rhythms of cosmic time (@poaos, 1974.
C. 100-107, 124-145; 1985. C. 147-170; 1992. C. 84-91, 126-137; 1993. C. 11-30;
2000. C. 281-288; Frolov, 1976. P. 8-20; 1981. P. 61-76; 1995b; 1998. P. 144-155).

3. Complex systematic approach to the problem. Expeditions to the North from 1733
onwards that represented, at first, the co-operative efforts of geographers, astronomers,
and historians, and were then continued by generations of ethnographers, discovered a
whole world of original cosmological, astronomical and mathematical conceptions com-
parable with the Palaeolithic. Since the 1920s the discovery and study of permanent
Palaeolithic settlements in Eastern Europe and Siberia (for example, in Malta a 1100 m2—
settlement of 15 dwellings built from mammoth bones) has made it possible for us to
explore a system of cultural and social connections, in which observations of celestial
phenomena took place from a fixed location and were recorded graphically, thus pre-
serving them for passing to subsequent generations. The primitive observer himself
becomes clear, with his individual motivation, social standards, and traditions.
Archeology and Ethnology both demonstrate the universal role of numbers in the gene-
sis of cosmology. As far as the Palaeolithic of Eurasia is concerned, the division of the
cosmos into four horizontal quarters and three vertical “worlds”, creating a septenary
model of Space, appears to be linked with (also ancient) septenary “quanta” of time,
which correlate with the regular weekly cycles of the Sun and seven-day-long lunar
phases. These permanent celestial rhythms formed stable reference points for synchro-
nizing the quantitative aspects of those processes that are essential for human existence
(such as cycles of reproduction of nutritional resources, or of animals for trading and
cycles of human reproduction). Palaeolithic calendars in Malta, Mezin, and other places
defined a system of numerical relationships which is still preserved after 20,000 years in
a similar context in the ethnographic present by the Yakuts in Baikal and the Nganasans
in Taimer (Fig. 1; 2).
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In numerical symbolism of the archaic cosmology of native Siberians we find, first
of all, a correlation between the separation of Space and Chaos, global rhythms and glob-
al constants with the number 7. According to dates that we obtain from archaeology and
ethnology, this tradition was established in the Lower Palaeolithic. It was then, when (for
example, apart from visual analogies referring occasionally to Orion, Ursa Major and
other ancient septenary constellations) there appeared a common symbolism related to
the Pleiades (“‘the 7 belles””) amongst the natives of Siberia, Australia, America, and the
Mediterranean. Ethnoarchaeological analysis allows us to demonstrate the unified and
systematic role of number (7 in particular) in prehistoric cosmology, despite all the
superficial differences in the way it is symbolized and expressed, and to gain some
insights into the beginnings of cosmological traditions (such as the Sumerian and
Pythagorean) in the Classical World, with its far archaic periphery (@poaos, 1969.
C. 97-104; 1974. C. 22-26, 36-152; 1985. C. 140-174; 1991. C. 86-128; 1992.
C. 55-172; 1993. C. 3-69; 1998. C. 3—-15; HUcropus.., 1983. C. 397-406; Cairns, 1993;
Frolov, 1976; 1981; 1993; 1995a, b; 1998; Roe, 1993).

A number of recent ideas and theories are of great importance too. I shall mention
just five of them.

1. At Lascaux and about a hundred other caves with Palaeolithic art in France, Spain
and Italy Prof. Leroi-Gourhan has proposed a unified system of cave decoration.
According to Leroi-Gourhan, they were all divided into seven parts, the central panels
being constructed according to a formula that remained unchanged throughout the upper
Palaeolithic, reflecting binary principles whereby bulls and horses were female and male
symbols respectively (similar to the yin/yang system). Pointing to the importance of the
analysis of calendrical and numerical notions of that epoch, and especially divisibility
by 7, Leroi-Gourhan (Leroi-Gourhan, 1976. P. 757; 1978. P. 533; Lascaux.., 1979.
P. 336) was close to decoding this formula, whose geometrical analogue can be seen in
the design at Mesin. It makes a connection between the 10 lunar months of women’s and
she-bulls’ pregnancy; between the horse gestation period and the solar year and the sea-
sonal cycles of masculine hunting (®poaos, 1974. C. 145; 1992. C. 86-91, 126-140,
157-160; 1993. C. 26-28; Frolov, 1981. P. 73-74; 1998. P. 152—154).

2. Rhythmic compositions of lines found in France, Germany and the Czech
Republic, which are divisible by 2, 3 and 7, have been dated to the Lower Palaeolithic
(HUcropus.., 1983. C. 397-406; Bednarik, 1995) (Fig. 3). In a dwelling at Bilzingsleben
there were found bones of Homo erectus and a mace made from a tusk upon which cuts
have been made in groups of seven (Fig. 3, /, 3). This suggests that the lunar cycle was
determined, and confirms the idea of a Palaeolithic lunar calendar dating to
250,000 years B.C. (®poaos, 1992. C. 45, 125-126; Cairns, 1993).

3. According to the International Psychological Congress in 1980, the basic struc-
tures of human thinking and knowledge have been invariant since the Acheulian epoch.
In 1980 Prof. Van der Waerden concluded that the mathematics of the ancient civiliza-
tions was derived from primitive (Neolithic) algebra and geometry (Van der Waerden,
1980. P. 29, 38; ®poaos, 1982. C. 165, 172; 1992. C. 144, 160).

4. Mary Gimbutas proved the succession of archaic Greek symbolism of figures and
numbers from the Palaeolithic culture of Mesin.

5. In the modern General Theory of Systems, specialists from different countries
agree that the number 7 has a special basic meaning. This opinion received support at the
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International Congress on Shamanism in 1999. This makes clear the universal role of this
number in such different systems as Pythagorean (which is also known as the beginning
of the history of European science), Shumero-Babylonian and Old Indian, as well as the
more archaic models of indigenous Siberians (@poaos, 2000. C. 278-291).

The hunters of the North, like those in the Palaeolithic, connect the number 7 with
observations of astronomical phenomena. The periods of time divisible by 7 are the
same in myths and ordinary life. Our week is seven days long. In Siberian medicine the
seventh day was the critical one during an illness. Ethnographers have observed this
tradition for 150 years, and it is connected with Hippocrates’ opinion that the seventh
day is critical. Historians interpreted this as Hippocrates’ passion for Pythagoras. But
in the Palaeolithic, the number 7 was also represented on some statuettes and amulets
used in healing.

The application of astronomy to biological observations contributes to better
understanding of such systems of historical data. In his well-known research N. Perna
(I1spna, 1925) connected seven-day-long stages in the activity of organisms with the
lunar cycle. A. Chizhevski (Yuxesckuii, 1976) explained the 7-day cycles of bacteria
reproduction in terms of solar activity. Detailed analysis in Russia and the USA shows
that the vital functions of all organisms, down to the lowest forms, go in the 7-day
cycles. Such rhythms dominate in the first weeks and months of newborns, and only
later does the 24-hour cycle become established. The authors connect the nature of the
biological week with the corresponding dynamics of solar magnetic fields (bpeyc
u ap., 1998. C. 38-50, 56-61).

From this point of view, the “chronobiology’ of newborns can be seen as a visual
confirmation of the origins of rhythms amongst organisms (including human rhythms) in
the general dynamics of terrestrial and celestial processes in ancient epochs. In the
Palaeolithic, the Moon was the most obvious analogue for the numerical, or graphic, rep-
resentation of 7-day rhythms, and in archaic mythology the lunar theme dominates. Be
that as it may, the best evidence of the adequacy and vitality of the basic rhythmic-
numerical system of archaic cosmology is its preservation in different cultural traditions,
where it existed in the background for tens of millennia through numerous ecological and
historical changes (®poaos, 1998. C. 3-16; 2000. C. 278-291; Frolov, 2000).



The grooves on the island of Gotland in the Baltic sea:
a neolithic lunar calendar

Goran Henriksson
Astronomical Observatory, Uppsala University, Uppsala

Introduction

On the island of Gotland, in the middle of the Baltic Sea, there exist about
3600 grooves cut in the bedrock or on big stones. They can be found on the ancient
shores of lakes and in connection with the coastal settlements and finds of the Neolithic
Pitted Ware Culture. The grooves have a typical length of 50-110 cm, width of 5-10 cm
and depth of 1-10 cm. They follow closely a circular arc in both the length and width
cross-sections (Fig. 1; 2). The surface is very smooth and they must have been cut by a
stable machine, using quartz sand and water (Fig. 3) The mean of the radius of curvature
for ca 400 grooves is 2.83 m.

The archaeological and geological investigations

There exists no continuous tradition about the use of the grooves. Montelius
(Montelius, 1874. S. 162. Fig. 7) wrote that grooves on granite stones can be dated with
certainty to the Neolithic. Lithberg correlated the distribution of the grooves with the
simple shafthole axes (Lithberg, 1914. S. 132). They were also compared with similar
grooves found along the shores of some of the large French rivers, always in connection
with finds from the Neolithic Period (Le Hon, 1867. P. 129). In south-eastern Sweden
and Gotland the Early Neolithic settlements have been dated by calibrated '4C to ca
4000 BC and the Pitted Ware Culture to 3400—2400 BC. This Culture lasted even longer
on Gotland. “Simple shafthole axes date mainly from the Late Neolithic but they may
also have occurred during the Middle Neolithic” (Segeberg, 1999. S. 209).

The natural scientist, R. Sernander, investigated stones with grooves in Lake
Fardume (Sernander, 1919. S. 177-190) at a level that was ca 1 m below the highest
water level. These grooves must have been used during the later half of the Neolitic when
the climate was very dry and the water level in the lakes in southern Sweden was low. A
modern investigation has dated this period to 2500 BC + 500 years (Harrison, Prentice,
Guiot, 1993. P. 189-200).
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Fig. 1. A granite boulder with 11 grooves lifted up from a river in the parish of Horsne. Photo by
G. Henriksson, 1985

Puc. 1. I'panuTHbIi BanyH ¢ 11 60po3naMu, MOAHATLIA U3 peKU B npoBHHLUM ['opcHe. PoTo
I'. XeHnpukccoHa, 1985

Fig. 2. A piece of stone that fits perfectly in the groove where it was found under layer of peat,
by S. Dotes, at the farm Gannor in the parish of Lau. The peat-layer can be dated to ca 1500 BC.
Photo by G. Henriksson, 1988

Puc. 2. KaMeHb, TOYHO COOTBETCTBYIOLIMII 60po3fie, B KOTOPO# OH ObLI HalileH NMOJ CloeM
topda C. [lorecoM Ha dpepMme I'aHHOp B npoBuHuuM JIay. Cioit Topda MOXeT ObITh JaTUPO-
BaH npubausutensbHo 1500 r. no H.3. ®oro I'. XeHnpukccona, 1988

Fig. 3. A low technology grinding-machine for grooves constructed by R. Hogberg after a draw-
ing by G. Henriksson in 1992

Puc. 3. IIpuMUTHBHBIA MeXaHU3M [ HaHeceHUs: 6opo3n. CkoHcTpyuposaH P. Xor6eprom no
pucyHky I'. XeHpukccoHa B 1992 r.
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The astronomical interpretation

The grooves are usually cut side by side in series of up to 15, but there exist a unique
series with 32 grooves side by side (Fig. 4).

Soren Gannholm has studied astronomy and he discovered together with his father
Karl Erland that some of the grooves were oriented towards the major stand-stills of the
sun and of the moon (Gannholm K.E., 1981. S. 4).

One month after Gannholm’s publication of his astronomical interpretation of the
grooves the author visited Gotland and studied the grooves at Hajdeby, in the parish of
Kriklingbo. I noticed that most of the grooves had an intermediate orientation between
the stand-still extremes of the moon. It seemed natural to assume that the grooves were
made according to very strict principles because of the considerable investment in labour
in their construction. The following assumptions were tested:

— They were made at new or full moon.

— They were made at the summer or winter solstice.

— They were made in chronological order from north to south or vice versa.

The full moon seemed more probable as its risings and settings fit the calculations
and it has a bright upper limb which is easily observed when rising or setting.
Observations of the upper limb of the new moon at the horizon during rising and setting,
on the other hand, are in practice impossible to observe; also they do not fit the calcula-
tions. In ancient times Swedish farmers calculated the date of the new moon from obser-
vations of the rising or setting full moon (Rudbeck, 1937. P. 650).

A computed sequence of azimuths for the rising and setting full moon at the winter
solstice have the same general shift from north to south as the sequences of grooves. But
the azimuths depend on the obliquity of the earth’s axis. If the grooves were made every
19th year, 3300-2000 BC, there was a good agreement with the computed azimuths. This
early dating of the grooves was supported by Professor Bo Grislund, chairman of the
Department of Archaeology in Uppsala. The astronomical interpretation of the grooves
on Gotland was published in the Swedish journal for archaeology, ‘“Fornvinnen”
(Henriksson, 1983. S. 21-28).

In 1982 engineer Wilhelm Dec told me that two other directions closer to east-west were
dominant for the grooves in the northern part of Gotland. I can explain these two groups as
observations of the rising and setting full moon on the day it passes two of the brightest stars
along the ecliptic, Antares in Scorpio and Spica in Virgo. The date when the full moon pass-
es a certain star is changed by the precession of the earth’s axis with a period of 25 800 years.
This gives two independent datings of these grooves to ca 3300-2000 BC.

Single grooves can not be dated, but for groups of ca 10 grooves it is possible to find
a combination of azimuths that only appear once in the computed table. In such cases the
individual grooves can be dated. A computer program can compare the observed and
computed azimuths, calculate the standard deviation, typically 1.5°, and the mean of the
errors in azimuth. A deviation of +1 day has been tolerated and three dates every
19t year have been tested. The horizon is low and flat, mostly the open sea. The climate
was much dryer than nowadays.

The most challenging task was to date the longest series, with 32 grooves, at
Hugreifs in the parish of Gammelgarn. The direction of all 32 grooves can be explained
as observations of the azimuth for the rising or setting full moon on the day when it made
its passage of Antares 3152-2569 BC (Fig. 4). This long series is very important because
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Fig. 4. This is the longest known series of grooves on Gotland (Sweden). It is situated at the farm
Hugreifs, about 600 m south-east of the church at Gammelgarn. The 32 grooves mark the direc-
tion to the rising or setting full moon on the date of its passage of the bright star Antares in
Scorpio. The dates are in the Gregorian calendar. (Measurements by S. Gannholm.)

Puc. 4. Camas Gousbluasi M3 U3BEeCTHbIX cepusi 60po3n Ha I'oTnanpe (IlBeuust). OHa HaxoguT-
ca y depmbl Xyrpeiidpc, npumepHo B 600 M K IOro-BOCTOKY OT LepkBH B I'ammesnbrapse.
32 60po3ab! YKa3bIBAIOT HAaNpaBlieHUsl HA BOCXOJ MJIM 3aXOf MoJIHOM JIyHbI B IeHb e€ COeflu-
HeHus ¢ sspkoi 38e310ii AHTapec B CkopnuoHe. [laThl JaHbl O IPUTOPUAHCKOMY KaJleHAapIo.
(M3mepenus coenanbl C. [aHHX0JIBMOM)

chance identifications can be excluded and we can study the effect of the precession and
shift between different 19-year cycles.

When the observations began in 3152 BC, the day of the vernal equinox coincided
with the date when the full moon passed close to Antares. This may be the reason why
this series was begun at that time. The day of the vernal equinox was equally necessary
as the day of the winter solstice for the calculation of the important midwinter day, see
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Fig. 5. The distribution of orientations, transformed to topocentric declinations, for all of the
1274 grooves on Gotland available to the author in June 2000 (solid curve). The data have main-
ly been obtained by theodolite by S. Gannholm and the author. The three differently dotted
curves corresponds to theoretical distributions of declinations for the full moon at its passage of
Antares and Spica and the full moon at the winter solstice. It has been assumed that the obser-
vation frequency has been constant between 3300-2000 BC. The declination intervals corre-
spond to equidistant azimuth intervals of width 3°. The grooves are symmetrical and their
azimuths are a and a + 180°. The theoretical declinations have also been computed for a and
a + 180°. The orientations of the grooves outside the range of the moon can be interpreted as
observations of the bright star Capella in Auriga that became circumpolar at the latitude of
Gotland about 2000 BC

Puc. 5. Pacnipenenenue HanpapieHui, NpUBEAEHHbIX K TONOLEHTPHYECKUM CKIIOHEHMSIM,
Bcex 1274 6oposp 'oTnanaa, focTynHbIx aBTOpY Ha HioHb 2000 r. (cnmowrHas kpusasi). B oc-
HOBHOM JlaHHbI€ NOJy4YeHbl ¢ moMolbto Teofonuta C. 'aHHxonbMoM u aBTopoM. Tpu myH-
KTHpHble KDUBblE COOTBETCTBYIOT TEOPETHYECKHM pacnpefelIeHus M CKJIOHEHHH IOIHOM
JIyHbI Ha MOMEHT €€ NMpoxoXaeHuss AHTapeca 1 CIIMKH U B IeHb 3MMHETO COJTHLECTOSHHS.
ITo-BunuMoMy, HaGIIOIeHHSI MPOBOAMINCH C MMOCTOSIHHOM yacTtoToi Mexay 3300 u 2000 rr.
no H.3. MiHTepBaibl MeXny CKJIOHEHHSMH COOTBETCTBYIOT MHTEPBajlaM 3KBHIMCTAaHTHBIX
a3uMyToB B 3°. Bopo3/bl CHMMETPUYHBI, U X a3UMYThI paBHbI a M a + 180°. Bru1u paccun-
TaHbl TEOPETHYECKHE 3HAYEHHUs CKJIOHEHMIl 1 a U a + 180°. Bopo3nbl, HanpaBleHHbIE He
no JIyne, MoryT ObITh HHTEPNIPETUPOBaHbI KaK HabrofeHus 3a 3Be3a0i Kanenna B cospes-
ouu BosHuyero, KoTopas crana LUpPKyMIOJNsSpHON Ha wupore ['oTiaHga mpuMepHo B
2000 r. mo H.3.
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below. After about 200 years the full moon passed Antares one or two days after the ver-
nal equinox and the observers had to choose between observations at the equinox or
when the full moon passed Antares. In 2932 BC the azimuth for the rising full moon at
the vernal equinox was marked for the last time. From March 23, 2908 BC, the full moon
was marked relative to Antares. The observers would have discovered by that time the
8- and 19-year cycle of the moon (Henriksson, 1986. P. 10).

235 lunar cycles are equal to 19 years, 2 hours and 8 minutes. This difference will
add up to one day after 209 years. A new cycle, shifted by eight or eleven years, will then
be more exact. This shift can be identified in long series of grooves as a sudden change
to more northern azimuths.

The author made a statistical test of the orientation of 628 grooves in the bedrock,
measured with theodolite by Soren Gannholm, and 625 grooves on boulders, measured
with compass. A linear correlation test showed that there is a 93.5% probability that the
two distributions of azimuths represent the same principle of orientation. The only use-
ful principle in this case would have been observations of astronomical objects
(Gannholm S., 1993. S. 12). The distribution of 1274 azimuths transformed to topocen-
tric declinations is presented in figure 5.

The oldest grooves dated so far were made in 3294 BC and mark the azimuth of the ris-
ing or setting full moon on January 27, when it passed Spica. The same date was important
for the orientation of the passage graves in the province of Vistergotland, from 3300 BC
(Henriksson, 1998). January 28 was the first day of the midwinter sacrificial period, known
from ca AD 500 (Henriksson, 1995. S. 337-394). The midwinter day is midway between
the winter solstice and the vernal equinox (Rudbeck, 1937. P. 71) and was very important
because it is the coldest time of the year and according to an ancient rule, farmers must have
half of the food stored for man and animals remaining at that time. A long tradition?
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Bbopo3abl Ha ocTpoBe NoTnaHA
B BanTuinckom mope:
HEeONUTUYECKUN NYHHbIN KaneHgapb

I'opan Xenpuxccon
Acmporomuyeckas obcepeamopus,
Ynncaavckuii ynusepcumem, Ynncaaa

BeepeHue

Ha octpoBe I'oTnanp B bantuiickoM Mope o6Hapy:xeno 3600 60po3f, BbIOUTbIX
Ha CKaJIbHbIX MacCHBaX WJIM KaMEHHBIX BallyHaX. Bopo3pbl BcTpeuaroTes o cTapuiM
6eperaM o3ep M CBsi3aHbl ¢ NPHOPEXKHBIMH MOCEJIEHUSIMH M HAXO[KaMH BpEMEH He-
ONUTUYECKOH KYJIbTYpbl IMOYHOH KepaMHKHU. Tunuunas giuuHa 6oposn — 50-110 cM,
wupuHa — 5-10 cM, rnybuna — 1-10 cM. Bopo3gku ofMHAKOBOH JIMHBI M UIMPUHbI
PacnosoKeHbl MIOYTH TOYHO MO Ayre okpyxkHocTu (puc. 1; 2). IloBepxHOCTb O4YEHB
rnagkasi. OueBugHO, 60pO3/bI 6BUIN CAENaHbI IPOYHBIM HHCTPYMEHTOM C UCIOJB30-
BaHHEM KBaplIeBOro necka u Bofb! (puc. 3). Cpegumii paguyc ayru npumepHo auas 400
6opo3sp coctaBnsiet 2,83 M.

Apxeorsoruyeckue u reosiormyeckue uccneoBaHunf

HenpepbiBHOM TpaguLuu B O0bICHEHUH CMbICNA U Ha3HaYeHUsA 60po3[ He Cy-
wectByeT. O. Monrennyc (Montelius, 1874. S. 162. Fig. 7) cuntaeT, 4To 60p03/bl
Ha FPAHMTHBIX MMOPOAAX MOXHO ONpefneseHHO OoTHecTd K HeonuTy. H. JIut6epr
CBSI3bIBAa€T pacnpocTpaHeHUe OOpOo3[ C NPOCTbIMU MPOYIIHBIMU TOIMOpPaMH
(Lithberg, 1914. S. 132). IToxoxue 60po3abl BCcTpeyaroTcs Ha 6eperax GONbIIUX
pex dpaHuuM Bcerpa BMecTe ¢ HaxofkaMu BpeMeH HeonuTa (Le Hon, 1867.
P. 129). ITo naHHbIM paguoyriaepogHoro aHanu3a '4C nocejeHusi paHHEro HeOJHu-
Ta Ha 1oro-poctoke llIBeunu u Ha ocTpoBe ["'oTnana oTHOCATCA K IV ThicsiueneTuro
0 H.3., @ KyIbTypa sIMO4YHO# Kepamuku fatupyeTtcst 3400-2400 rr. no H.3. Ha ocT-
poBe ['oTnaHA KyJnbTypa SMOYHOH KEpaMHUKM IPOCYILIECTBOBaja JaxKke AOJbIIe.
“ITpocTble MpPOYIUHbIE TONOPbI AATUPYIOTCS I1aBHBIM OO6pa30M MO3JHHUM HEOJIH-
TOM, HO, 10-BUAMMOMY, OHHM TaK>Ke CYI€CTBOBAJHU ! B IEPUOJ, CPETHETO HEONHUTa”
(Segeberg, 1999. S. 209).

P. CepHnanpep, yueHbIfi-eCTECTBOMCIILITATEND, HCCIEAOBAT HACKalbHble 6OPO3/bl
Ha o3epe Fardume (Sernander, 1919. S. 177-190), koTOpble HaXOAATCS HA METPOBOM
rny6une. O4eBHIAHO, 3TH 60PO3/1bI HCIIOIB30BATHCH BO BTOPOJ MIOJIOBUHE HEOIHUTA, KO-
ria knauMar Obli cylle, YpoBeHb BOAbI B 03epax roxHo# lIsenun 6611 Huxke. CoBpe-
MEHHbIE HCCNEOBaHMs JATUPYIOT 3TOT nepuop BpeMeHeM 2500 r. o H.3. * 500 net
(Harrison, Prentice, Guiot, 1993. P. 189-200).

AcTpoHOMMYEecKas UHTeprnpeTaums

Bopo3nbl 06b14HO pacnionararoTcs 6JU3K0 APYT K ApYry, cEpusiMH o 15 6opo3sn.
N3BecTHa yHMKaNbHas cepusi, cocTosiuas u3 32 6opo3n (puc. 4).
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ActpoHoMmunyeckue 3HaHus no3ponunu Copeny I'anHxonbMy u ero otuy Kapny
Opnanay ['aHHXONBMY YCTAHOBHUTB, YTO HEKOTOPbIE 60PO3[IbI OPUEHTHPOBAHBI HA OC-
HOBHbIE TOUYKM ctosiHus ConHua u JIyuel (Gannholm K .E., 1981. S. 4).

Yepes Mecsn nocne ny6nukamuu K.3. 'aHHXOIBMOM CBOEil aCTPOHOMUYECKOI
UHTepnpeTauuu 60po3] aBTOP AAHHOM CTAaThH MOceTHa OocTpoB ['oTnaHp M u3yyan
6opo3nel B MecTeuke Hajdeby, okpyr Kriklingbo. bonbimuHcTBO 60po3p Oblnu OpH-
E€HTHUPOBAaHbI Ha TOYKM MEXNy KpalHUMH cTOSHUSAMH JlyHbl. EcTecTBeHHBIM Ka3a-
J10Cb MIPEANOIOXUTD, YTO GOPO3MibI CO3[]aBATNCh O OYE€Hb CTPOTHM IPABUJIAM U CTa-
JIY CNEe[ICTBHEM BIOXEHHOTO B HUX OTPOMHOTO TpyAa. Bbln BbIABHHYTHI M POBEpe-
Hbl HEKOTOPbIE NPENIONOXKCHUS:

— Bopo3pgbl co3gaBanuch B HOBOJIYHUS WIIH MIOJTHOJIYHUS.

— Bopo3nb! co3naBanuch B I€THEE UM 3UMHEE COJIHIIECTOSIHHE.

— Bopo3fbl cozpaBanuck B XpOHOJIOTHYECKOM NMOPSIKE € CeBepa Ha 10T UM B 00-
paTHOH OYepeJHOCTH.

Bonee BeposTHBIM A1 co3faHus 60pO3[ NPeACTaBAseTCs MOJNHONYHUE, TaK KaK
BOCXOfIbl M 3aXOfibl NONMHOM JIyHBI Nyyllle NOAXOAAT A5 BHIUNCIEHH, a IPKUI JUCK
nonHoi JIyHe! nerko Ha6ntofaeTcs B 3T0 BpeMs. [Iuck HoBo# JIyHbI NpaKTHYECKHU He-
BUJUM IPU BOCXOJI€ U 3aX0Jie, KpPOME TOTO, BOCXOA M 3ax0f, HOBo# JIyHbI HenpueMnem
1Sl TpOBeJIeHNs pacueToB. B crapbie BpeMeHa IIBEICKUE KPECThsIHE BbICUMTHIBAIU
BpeMsi NosIBIIcHUsT HOBOW JIyHbI, HabII0ast 32 BOCXOJOM H 3aXOA0M MOJIHOM JIyHbI
(Rudbeck, 1939. P. 650).

BrruncnenHast nocneoBaTeIbHOCTb A3UMYTOB BOCXO/IOB U 3aXO[0B NOJHOM Jly-
Hbl B 3UMHE€ COJIHLIECTOSIHHE COAEPXKUT TO XK€ CaMOe CMEILIEHUE C CEBEPA Ha 10T, YTO
M MOCNEeAO0BaTENbHOCTH 60pO3[. A3HUMYThI 3aBUCST OT HaKJIOHa 3eMHOH ocu. Ecnu
60po3abl npobuBanuch Kaxablid 19-i rop B reyenue 3300-2000 rr. go H.3., TO 06Ha-
PYKHBaeTCsl peKpacHOE COOTBETCTBUE MEXKIY HUMH U BbIUACICHHBIMU a3UMyTaMH.
DTy paHHIOI0 JaTUPOBKY 60po3a noaaepxan npogeccop bo 'pacnyup, 3aBenyromuii
OtaenoM apxeonoruu r. Ynmncanabl. ACTPOHOMHYECKAast MHTEpIpeTauns 60po3y OcT-
poBa l'ornaHp 6bula onybIMKOBaHAa B IIBEJCKOM apX€OJOTMYECKOM XKypHaie
“Fornvannen” (Henriksson, 1983. S. 21-28).

B 1982 r. unxkenep BunbrensM Jlek coobuiui, 4yTo st 60po3li, HaXONALIUXCS B
ceBepHoM YacTu ['oTinaHaa, JOMHMHAHTHBIMHU SIBISIIOTCS €LUe [iBa OPUEHTHUPA, OIIM3KUe
K BOCTOYHOMY M 3aMajJiHOMy HaNpaBJIEHUIO. DTH JIB€ rpynmnbl 60po3j ¢ BOCTOYHOU U
3anagHoN OpMEeHTalMeNl MOXHO OObICHUTh KaK OTpaxkeHue HabMIOeHHs 32 BOCXO-
JOM U 3aXO0M NoJHO# JIyHBI B TOT J€Hb, KOTa OHA MPOXOMHUT [IBE sipuailiiue 3Be3-
Abl 3KNMNTUKU — AHTapec B CkopnuoHe u Cnuky B [leBe. [lenb, koraa nonxas JIyHa
NPOXOAMT Ty MJIM MHYIO 3BE3/ly, MEHSETCS U3-3a NPELEeCCUH 3EMHOM OCH C IIEPUOIOM
B 25 800 ner. Ha ocHOBaHMM BBIYUCIIEHUH, IPOBEIEHHBIX IByMs criocob6aMu, 60po3-
IbI yRaeTcst JatupoBaTh npubausurensHo 3300-2000 rr. oo H.3.

EnuHuunble 60po3abl He MOAJAIOTCS HATHPOBKE, HO ISl TPyNIl NPUMEPHO B
10 60po3 MOXKHO HAaHTH KOMOHMHAIMIO a3UMYTOB, KOTOpas XOTs Obl pa3 BCTpEYaeT-
cs1 B TabauIax pacyeToB. B nmofoOHbIX cllyyasix MOXHO HaTHPOBAaTh U KOHKPETHbIE
60po3nbl. C NOMOUILIO KOMIOBIOTEPHOM IPOrpaMMbl MOXKHO CPAaBHUTh HaOMKO1aeMble
U BbIYMCIIEHHBbIE a3MMYTbl, PaCCYUTATh HOPMY OTKJIOHEHHs (00bIYHO 1,5°) u cpen-
HIOIO BEJIMYMHY MOrpEIIHOCTEH AN a3uMyToB. I1pn nopcyeTax Honyckaaoch OTKIO-
HeHMe *1 fneHb. Bbiu npoBepeHbl Tpu faThl s Kaxaoro 19-ro roga. Y4TeHo u To,
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YTO NPH OTKPBITOM MOPE FOPU30HT NPEUMYHIECTBEHHO HU3KUH M MJIOCKHH, a TaKXKe
TO, YTO KIMMAT ObL1 3HAYUTEJIBHO CyLIE, YEM TelNepb.

Hau6onee TpynHo# 3agaueil 0Ka3anoch JaTHPOBATh CaMyIO OOJBIIYIO FPYyNNy
n3 32 6opo3p, Haxopsulylocs y ¢pepMbl Xyrpeidc, obnacte ['ammensraps. Ha-
npasieHue Bcex 32 60po3[ MOXKHO UHTEPIPETHPOBATh KakK HabGMIONEHHE a3UMYy-
TOB TOYEK BOCXOMia ¥ 3axoja NoJHO# JIyHbl B leHb NPOXOXAEHHUS €0 AHTapeca B
3152-2569 rr. po H.3. (puc. 4) (Henriksson, 1986. P. 10). Jta cepusi 60p0o3j OYeHb
BaXKHA, TOTOMY 4TO MOSBJSETCA BO3MOXHOCTb UCKJIIOUMUTH Cly4yalHble MECHTH-
¢HKaLMHK, @ TAKXKE U3YUYATh PE3YyIbTAT NPELECCHH U CMELLIEHUS] MEX]y Pa3IuYHbI-
MU 19-1€THUMHU LIMKIIaMHU.

Korpa Havyanuch HabmiogeHust B 3152 r. 0 H.3., I€Hb BECEHHETO PaBHOJEHCT-
BUs COBINAjlan C JaToi, Koraa nomnxas Jlyna npoxopnuina B6nu3n Anrapeca. [1o-Bu-
AUMOMY, 3TO SIBWJIOCH PUYUHON TOrO, YTO JaHHAs cepusi 60pO3[ U3rOTOBISNACH B
TO BpeMs. [leHb BeCeHHEero paBHOAEHCTBHSI ObI TakXKe HEOOXOOUM, KaK U [eHb
3MMHETO COJIHLECTOSIHUS [JIs1 BIYUCIEHUS] BaXKHOTO AHS CEPENMHBI 3UMBI (CM. HU-
xke). Cnycra npumepHo 200 net nonuasi JlyHa npoxoauna 3Be31y AHTapec Ha OJMH
WM [Ba JHA MO3XE BECEHHEro pPAaBHOAEHCTBUS, U HAOGJIIOAATENSAM MPUXOJUIIOCH
BbLIOMPATb MeX/y HaOJIONEHUIMH BO BPEMSI PAaBHOJEHCTBHS 1 B MOMEHT IIPOXOX-
neHusi nojHoi JIynel Anrapeca. B 2932 r. fo H.3. a3uMyT Bocxofa nojuHoi JIyHsl B
BECEHHEM paBHOJCHCTBUU OTMeyascs B nocneguuii pa3. Haumnas ¢ 23 mapra
2908 r. o H.3. nonHas JlyHa ¢pukcupoBanace no oTHoueHuo K AHrapecy. Ha6-
JIOflaTeNa, BEPOSITHO, K TOMY BpeMEHHM 3Hanu O 8- M 19-neTHux uuknax JIyHbl
(Henriksson, 1986. P. 10).

235 nyHHBIX UMKJIOB paBHbI 19 rogam 2 yacam u 8 MunytaM. Pacxoxpenne cocra-
BasieT 1 fneHb 3a 209 ner. HoBblit nukn, cMeuieHHbli Ha 8 unu 11 net, 6ynet Gonee
TOYHBIM. DTO CMELEHNE MOXKHO OTPA3UTh B JIMHHOHN cepuu 60po3]] KaK HEOXKUJAH-
HBIH nepexof K 6onee CeBEpPHbIM a3UMYTaM.

ABTOp NPOBEN CTATUCTHYECKUI aHAIN3 OPUEHTUPOBOK 628 60pO3j] Ha CKalb-
HbIX MaccuBax, BbICUMTAaHHbIX COopeHOM ['aHHXOJIBMOM C NMOMOLILIO TEO[ONHTA, U
OPHEHTHPOBOK 625 Gopo3] Ha OTAEIBHBIX BalnyHaX, olpefleleHHbIX KoMmacoM. ITpo-
BEpKa Ha COOTBETCTBHE 110Ka3aja, YTO C BEPOSITHOCTHIO B 93,5% o6a Tuna pacnpepe-
JIEHUs] a3UMYTOB OTPAXKAIOT OfIMH U TOT XK€ MPUHIMI OprueHTauuu. ¥ 3TUM euHCT-
BEHHO 3HAYMMbIM NPUHIHUIOM OblI0O HabGNIOfEeHNE 32 ACTPOHOMHYECKMMHU OGbEKTa-
Mu (Gannholm S., 1993. S. 12). Pacnipenenenne 1274 a3umyToB, npeo6pa3oBaHHbIX B
TONOLUEHTPHUYECKHE CKIIOHEHHUS, NPEICTaBIEHO Ha pHC. 5.

CaMble JpeBHHE M3 JaTHPOBAHHBIX Ha Hacrosiiee BpeMsi 6OpO3f clenaHbl B
3294 r. 1o H.3. OHHM YKa3bIBalOT a3UMYT BOCXO/A MJIH 3axofa noyHoi Jlynsl 27 siHBa-
ps, B ieHb, Korja oHa npoxoguna 3se3fy Cnuka. ToT xe fieHb 661 BaXeH [l OpH-
€HTalMK1 KOPUAOPHBIX rpo6HHILL B npoBHHLMH Viastergotland HaunHas ¢ 3300 r. 1o H.3.
(Henriksson, 1998). 28 sHBaps 6bUI NEPBbIM IHEM IIEPUOfA XKEPTBOINPHHOLLIEHHUH, OT-
MeyaBUIMX CEPEAUHY 3UMbI, YTO 3a¢puKCUPOBaHO NpuMepHO ¢ 500 r. H.3. (Henriksson,
1995. S. 337-394). [lenb, MapKUpYIOLMIA CEPEJUHY 3UMbl, HAXOAMTCS Ha MOJIMYTH
MeXAYy 3UMHUM COJIHUECTOSIHUEM U BECEHHUM paBHOAEHCTBUEM (Rudbeck, 1937.
P. 71). 3TOT neHb cuMTanCs OYEHb BaXKHbIM, IOCKOIBKY OH CBSI3aH C CAMBIM XOJIO[-
HBIM nepuogoM rofa. Ilo crapbiM mpaBuiaM, K 3TOMY BPEMEHH Y KPECThsIH 1OXKHA
OCTaBaThCsl NPUMEPHO MOJIOBHHA 3aM1acOB MULLM JIs JIIOfEH U CKOTa.
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The peak sanctuary on Juktas is different from the other Minoan peak sanctuaries
with respect to the monumentality of the architecture, the richness of the finds and the
presence of an altar (the one reported at the peak sanctuary on Gonies is doubtful).
Another difference is the survival of a tradition, which associates Juktas with a specific
Minoan god, the one later referred to as Zeus. The deep chasm beside the altar was said
to be his grave (Fig. 1). Because of the monumentality and the rich finds, a special rela-
tionship has been proposed between the sanctuary and the largest Minoan palace, the one
at Knossos ca 13 km to the northeast (Karetsou, 1981. P. 145)!.

I We would like to thank Dr. Alexandra Karetsou for permission to make an archaeoastronomical study
of the site on Juktas. We used the SOKKIA SET 4C theodolite and the orientation of the co-ordinate system
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Fig. 1. The Minoan peak sanctuary on Juktas. The dots are our theodolite measurements

Puc. 1. MuHoiickoe ckajibHOe ceatuiauile Ha FOkTtace. Toukamu YKa3aHbl U3MEPEHUA TEONO-
JIUTOM, IIPOBE€AC€HHbIE ABTOPOM

The presently accepted explanation for the monumental character of the site and
for its precise location on the mountain is the tradition as the burial place of Zeus, who
is considered to be have been an annually dying god (Postlethwaite, 1999). The altar
and the chasm are regarded as the religious focus, the chasm being the grave. However,
if we are to fully understand the purpose, location and palatial connection of Juktas, we
must also take into account the calendaric function, which we propose for the palace as
well. This is a function shared also with at least one other peak sanctuary, that on
Petsophas, and it implies systematic observations of the celestial bodies from an early
date. We have argued elsewhere that one of the reasons why the Minoans established
sites on high places was for the sake of such observations (Henriksson, Blomberg,
1996; 1997-1998).

The calendar function on Juktas is clear from the orientation of the sanctuary to sun-
rise at the autumn equinox, which additional evidence shows to have been the focus, as
at both Knossos and on Petsophas — rather than the spring equinox, although the orien-
tations are almost the same. This, we have argued, was because the Minoan year began
in connection with the autumn equinox (Henriksson, Blomberg, 1996. P. 113). On the
morning of the equinoxes the sun rises opposite the sanctuary on Juktas in a saddle
formed by two peaks, and 11 days later it rises where two mountains intersect. There is
no corresponding, well-marked position to the north where the sun rises 11 days before
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Fig. 2. Sunrise at the autumn equinox 2000 BCE and 11 days before and after, as observed from
the altar at the peak sanctuary on the 811 m high Mt. Juktas

Puc. 2. Bocxopn conHua B fieHb oceHHero paBHoaeHcTBHs B 2000 r. 1o H.9., a TakXe 3a 11 gHe#
[O M Iocle Hero, HaGMIoNaBIIMACSA C XEePTBEHHHKA CKaJlbHOro cBATWIMLIA Ha rope IOkTac,
KOTOpO€e HaXxOAuTcs Ha BbicoTe 811 M

the autumn equinox (Fig. 2). The 11th day after the autumn equinox has the special value
of predicting the phase of the moon at the following autumn equinox, since the phase of
the moon will be the same on both days. Knowing the phase of the moon in advance of
the new year may well have been ritually important as there are indications that the moon
had a prominent place in Minoan religion.

Orienting a structure to one major celestial event behind a clear natural foresight is
not so difficult to achieve. However the precise relationship on Juktas to two significant
celestial events both of which have clear natural foresights can only be the result of a dili-
gent search for such a place. The same care was taken in the case of the sanctuary on
Petsophas where both sunrise at the summer solstice and sunset at the equinoxes were
clearly marked by natural foresights (Henriksson, Blomberg, 1997-1998. P. 150). On
both Juktas and Petsophas the orientations had an important calendaric function.

The relationships of the peak sanctuary on Juktas to sunrise at the autumn equinox
and on the 11t day afterwards would have made it easy to regulate by intercalation a
lunisolar calendar which began in connection with the autumn equinox, as explained
below. The relationships, significantly, are similar to those arranged in the Central
Palace Sanctuary of the palace at Knossos which is situated in the West Wing with
doors opening to the east. The orientation of the south wall of the Sanctuary is 10.4°
south of due east because of a high ridge in that direction and this allowed the sun at
the equinoxes to reach deepest into the important cult area. The Sanctuary lies on the
site of an earlier “palace” with the same orientation (Catling, 1973-1974. P. 34; Shaw,
1977. P. 48). The doorway was constructed so that the rays of the sun at the moment
of sunrise on the equinoxes struck a stone bowl built into the floor and cast a reflection
in the darkest part of the sanctuary. A shadow was also cast on the southern wall of the
sanctuary, touching the upper corner of a large incised double axe. Eleven days after
the autumn equinox the rays of the sun reached the bowl for the last time until the next
equinox (Figs. 3; 4).
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Fig. 3. Scale-correct computer drawing of the position of the sun at sunrise on the day before
the autumn equinox (21/9), the autumn equinox (22/9) and 11 days after the equinox (2/10).
Positions are for 1943 BCE. The width and height of the door correspond respectively to 4 and
8 Minoan feet

Puc. 3. MacirabupoBaHHOE KOMIIBIOTEPHOE BOCIIPOM3BEAEHHE MOJIOXKEHHs CONHIA Ha BOCXO-
A€ 3a geHb 0 OoceHHero paBHopeHcTBUs (21.09), B paBHopmeHcTBUe (22.09) M opMHHAgUATH
nHe# cnycts (02.10) B 1943 r. o H.3. lllupuHa u BbicOTa ABEPH PaBHbI COOTBETCTBEHHO YEThI-
peM M BOCbMH MUHOWCKHM ¢yTaM

It is not possible to go into all the archaeological features, which support our recon-
struction of what we consider to have been a calendar device in the palace at Knossos;
these will be presented in a separate publication. However there is no evidence against
the reconstruction and there are several factors which speak for it. The most important
points are that the stone bowl had been built into the area generally acknowledged to be
the Central Palace Sanctuary and the orientation of the palace 10.4° south of due east is
explained by the delay of sunrise due to the high ridge opposite.

The orientation of the ramp on Juktas underscores the calendaric relationship with
Knossos. The autumn equinox and the 11t day afterwards are indicated in a very simi-
lar manner as in the palace. The ramp is from the early period of the site but seems not
to have functioned as the entrance, as that was on the north side. On the morning of the
equinoxes a shadow would have been cast by the southeast edge of the upper terrace
wall, meeting a niche in the western wall of the ramp. Eleven days after the autumn equi-
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Fig. 4. The first rays of the sun on the equinox strike a shallow bowl (A) built into the floor of
the darkest part of the Central Palace Sanctuary at Knossos. A reflection (B) is cast on the west-
ern wall and the shadow on the southern wall touches the tip of the incised double axe (C)

Puc. 4. IlepBble nyuH cONHLA B paBHOJIEHCTBHE MOMAJAIOT B MEJIKYIO Yaily (A), cleJaHHYIO
B MOJIy B CaMOil TEMHOMN YacTH CBATWIHIIA B LEeHTpajibHOM fBopue B KHocce. OTpaxe-
nue (B) nomagaeT Ha 3anagHyIO CTeHY, a TeHb Ha FOXHOM CTeHe KacaeTcsi KOHYMKa ABOHHO-
ro Tonopa (C)

nox, sunrise occurs in line with the southern wall and the ramp is completely illuminat-
ed for the last time until the next equinox (Fig. 5).

Shadows and reflections, as at Juktas and Knossos, show the appearance of the sun
instantaneously and in a clear and dramatic fashion. This is not the case for spectators
watching for the sun at a considerable distance from where it will appear. In
Mesopotamia in the same period, shadows at sunrise were used to identify specific days
of the calendar. It is a simple and exact method (Brack-Bernsen, Hunger, 1999.
P. 281-284). Another reason for using shadows and reflections was the danger to eye-
sight of looking directly at the sun, a danger known to ancient astronomers.

The 11-day difference in the length of the solar and lunar years was well known in
contemporary Mesopotamia and Egypt and it can be used in rules-of-thumb for knowing
when to intercalate months (Parker, 1974. P. 52). Such a rule of thumb can be assumed
for Petsophas where there is an orientation to the heliacal rising of Arcturus which
occurred one moon month before the autumn equinox: when the new crescent moon was
observed in the 11-day period following the heliacal rising of Arcturus, it was time to
intercalate a month. The use of heliacal risings of stars as aids in intercalating calendars
is well-known from an early date in both Mesopotamia and Egypt (Hunger, Pingree,
1999. P. 75; Parker, 1974. P. 52). In a similar manner, the appearance at Juktas and
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Fig. 5. The ramp along the southern border of the peak sanctuary on Juktas. The dotted lines are
to the sun at sunrise on the autumn equinox and 11 days afterwards

Puc. 5. CkaT BIOJIb Y0XKHOTO Kpasi FopHOro cBiTHiuiLa Ha IOkTace. [TyHKTHpHbIE JIMHUM Ha-
IpaBJIeHbl Ha BOCXOJ] COJIHLA B JleHb OCEHHETr0 PaBHONEHCTBUS M OJUHHAAUATb OHEH CIyCTs

Knossos of the new moon in the 11-day interval following the autumn signaled the time
for intercalation.

The observation of the two sunrises behind their natural foresights on Juktas is pos-
sible from a fairly large area at the northern part of the mountain due to the distance of
ca 35 km to the foresights in the east. The presence of the chasm adjacent to the highest
point within the area would naturally have indicated it as the place for the altar and the
observations.

The similar methods for indicating the autumn equinox and the 11t day following
it at both Knossos and Juktas support the proposal of a deliberate, calendaric connec-
tion between the two places. They also call to mind another tradition which not only
connects Zeus with the mountain but also with both the Minoan king at Knossos and
the eight-year lunisolar calendar (Plato, 1926. P. 624, B; Homer, 1919. P. 178-180).
According to this tradition King Minos of Knossos met with Zeus every ninth year, i.e.,
at the end of an eight-year cycle, the shortest period of solar years in which there is an
even number of lunar months. According to Plato, Minos was guided in making laws
by Zeus through an oracle which was situated within walking distance of Knossos at a
place where there was a temple and a cave dedicated to the god. The 13 km to Juktas
from Knossos would not have been an unusual distance to go by foot in ancient times.
We have interpreted this tradition as referring to the calendar-keeping responsibility of
the Minoan king and also to a eight-year term of kingship which began anew every
ninth year, perhaps depending on the outcome of the meeting with Zeus (Blomberg,
Henriksson, 1996).
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In the First Palace period (ca 2000-1600 BCE), Juktas was an unpretentious
place, like the other peak sanctuaries (Karetsou, 1981. P. 145). In our opinion it also
was used for astronomical observations. The architectural aggrandizement of the site
at the same time that the palace underwent a similar transformation, at the beginning
of the Second Palace period (ca 1600-1450 BCE), suggests that Juktas was appro-
priated by the rulers at Knossos who appreciated both the religious and the practical
value of astronomical knowledge for legitimizing their claim to power. The dedica-
tion to Zeus and designation of the chasm as both his grave and oracle may have
occurred at this time.

The most important reason for being able to maintain an accurate lunisolar calen-
dar was the religious one of knowing the right times for the celebrations to the gods.
The fundamental basis for good relations between humans and the divine world was
the honoring of the gods in the proper ways. Paramount among these were the annual-
ly recurring monthly and seasonal festivals to the deities. It was therefore essential that
the calendar be correct, with the months occurring in their proper seasons. By the
beginning of the Middle Minoan Period a correct lunisolar calendar could have been
maintained by applying simple rules of thumb, as shown by the evidence from three
Minoan sites. Thus celebrations to the gods at the proper times were assured as long as
the rules were followed. The responsibility for this surely rested as a religious duty with
a person of high status, who was then accountable in the event of signs of divine dis-
pleasure. The tradition of the meeting between Minos and Zeus in which the eight-year
cycle is referred to indicates that the responsibility for the regulation of the calendar
belonged to the king at Knossos.

Observations for the sake of the calendar both at Knossos and on Juktas may have
centered on ritual observation of the autumn equinox and the new year, which proba-
bly began on the evening of the appearance of the new crescent moon following the
autumn equinox. The beginning of a new eight-year cycle may have been celebrated by
the king’s visit to the sanctuary on Juktas to account for himself to Zeus through the
oracle. At that time, depending on the outcome of the encounter, the god through his
oracle may have confirmed the king in his rule for another eight-year period, or had it
taken from him. An ancient tradition of similar type survived into the historical period
at Sparta, the area of Greece which had been in close contact with Minoan Crete from
a very early period.

We think it likely that the astronomical observations on Juktas were conducted by
priests, who were also responsible for the instruction of future priests for the same task.
The amount of learning material found at the site for this purpose, in contrast to that
found at other sites, is too small for larger groups (Blomberg P., this volume). We can
therefore distinguish a further difference between the sanctuary on Juktas and the other
peaks. Instruction in astronomical knowledge on Juktas was likely to have exclusively
for the religious purpose of keeping a ritual calendar and not, as at other sites, also for
secular purposes such as navigation (Blomberg, Henriksson, 1999).

Blomberg M., Henriksson G., 1996. “Minos Enneoros”: Archaeoastronomical light on the priest-
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KaneHngapHas cBa3b
MeXAy MUHOMCKMUM CKanbHbIM CBATUNMLEM Ha lOKTace
n KHocckum aBOpLIOM

M>spu Baombepe

Kageopa apxeonoeuu u opesneti ucmopuu, Ynncaavckuli ynueepcumem, Ynncana

I'opan Xenpukccon
AcmpoHromuieckaa obcepsamopus, Ynncanabckuli ynusepcumem, Ynncanaa

Mapusa ITanamanaccuy
Kadgheopa mamemamuru, Agpunckuii ynusepcumem, Agunbt

CkanbHOE CBATWJIMILE Ha IOkTace BBIICNIACTCA CpEAn MHUHOMNCKMX CKaJbHBIX
CBSAATUJINI MOHYMEHTAJIbLHOCTbIO apXHUTEKTYPhbI, HAJIUYUEM aJITapst U 6oraTcTBoM
CIEJIaHHbIX TaM HaXOOK (COOOLIECHUE O CyLLIECTBOBAaHUMU ajiTapsi B CKaJlbHOM CBSAATH-
JINUIEC B I'oHuec BbI3bIBaET 6ONBIINE COMHEHMUHA). OTnnyaeT 3TOT NaMSITHUK OT apy-
FUX U TO, YTO COXpaHUJ1aCb TpaguLMs, CBA3bIBaroLias IOkTac ¢ 0coObIM MUHOUCKUM

88



60rom, KoTopas BocieacTBUH Oblna cBa3aHa ¢ 3eBcoM. ['nybokas paccenuHa BO3-
JIe allTapsl CYMTANach €ro Morunou (puc. 1). MoHyMeHTaNbHOCTD CBATHIMINA U 6O-
raTCTBO HaXONOK HaBOJSAT Ha MbICJIb O €ro 0CO00# CBA3M C CAMbIM OOJIBIIIUM U3 MU-
HOMCKUX BOpLOB — KHOCCKMM, KOTOPbIN HAXOOUTCSA NMPUMEPHO B 13 KM K ceBepo-
BocToky oT IOkTaca (Karetsou, 1981. P. 145)1.

B nacrosiee BpeMsl BETMYECTBEHHOCTb MOCTPONKH U €€ TOUHYIO JIOKaTH3aLHI0
Ha rope MpuHITO OO0BSCHATb MMEHHO TEM, UTO OHA CUMTAETC MECTOM 3aXOPOHEHHUs
3eBca, KOTOpbIH, KaK M[OJIAraloT, Obl1 €XETOAHO YMHpPAIOIUM O60XEeCTBOM
(Postlethwaite, 1999). AnTtapb U1 pacceldHa pacCMaTPHBAIOTCS B PEIMTHO3HOM IJ1aHE,
NOCJIENIHsAs BOCIPUHUMAETC Kak Moruia. YToOs! B NOJIHOM Mepe NOHSITh Ha3HAUECHUE
u MecrononoxeHue lOkraca, ero OTHOIIEHHE K [BOPLY, Mbl JOJIXHbI MPHHATH BO
BHHMaHUE KaJIEHAApHYIO (PYHKUHIO, KOTOPYO, 10 HAallEMy MHEHHIO, UMEJU KaK caM
ABOpEL, Tak W, 10 KpaWHEH Mepe, elle ofHO ckanbHoe cBATUnuuie Ha IleTcodace.
OTa ¢yHKUMS 3aK/104Yanach B IPOBENCHUH C APEBHUX BPEMEH CUCTEMAaTHYECKUX Ha-
6ntonenuit 3a HeGecHbIMU Tenamu. [IpeanonoxeHue o TOM, YTO MUHOMIBI CTPOUIIN
CBATWIMILA B BO3BBIIIEHHBIX MECTaX MMEHHO C 3TOH LEJbIO, YK€ apryMEeHTHpOBa-
nocek (Henriksson, Blomberg, 1996; 1997-1998).

KanenpapHas ponb FOkTaca CTaHOBUTCSI OUEBHAHOM U3 CIEQYIOErO: CBITHIIHLIE
COPHUEHTHPOBAHO Ha TOYKY BOCXOJa COJHLA, MPHUEM B OCEHHEE, a HE B BECCHHEE
PaBHOJEHCTBHE, XOTs1 OPUEHTALIUsI PAKTHUECKH Ta XKe caMasi (IONOJHUTENbHbIE Ma-
TepHalbl OKa3bIBalOT, YTO 3TO BepHO Ansi Knocca u Iletcodaca). Kak mbl yxe yc-
TaHOBWJIH, 3TO OOYCIOBIE€HO TEM, YTO Hauallo MHHONCKOIo roga ObLIO CBSI3aHO C
OCEHHUM paBHoOneHcTBUEM (Henriksson, Blomberg, 1996. P. 113). YTpom B iHM paBHO-
[AECHCTBUI COJIHIE BCTaeT HaNpOTHUB cBATUNHIIA Ha JOKkTace B 0Opa3yeMoi 1ByMsl Bep-
[IMHAMH CEJJIOBUHE, a yepe3 11 gHel — B Touke, rfie cxoasaTcs aBe ropbl. COOTBETCT-
BYIOILIETO XOPOLIO 3aMETHOI'O OPMEHTHPA C CEBEPHOM CTOPOHbI, I'IE COJTHLIE BOCXOAUT
3a 11 gHe# 10 OCEHHEro PaBHOACHCTBUS, HET (pHC. 2). 11-if IeHb noclie OCEHHEro paB-
HOJICHCTBHSI UMEET 0co00€ 3HaYEHHE 11 npencka3aHus ¢a3bl JyHbI B IEHb CIEAYIO-
L[Ero OCEHHEro paBHOJACHCTBHS, TaK Kak JIyHHas1 pa3za OyneT OqMHAKOBOH AN 06enx
naT. 3apaHee 3HaTh (pa3y JyHbl B HOBOM rofly ObLIO KpaiHe Ba’KHO C PHUTYallbHOU
TOYKH 3PEHHUS, IOCKONIbKY UMEIOTCS JOKa3aTeNbCTBA, YTO JIyHa Urpasna ocobyro poib
B MUHOMCKO¥ pEJIUTHH.

He Tak cnoxHO noOHTbCS OPHEHTHPOBKHU CTPOCHHUS! Ha OIHO 3HAYMTCIIBHOE HC-
6ecHOe sIBJIEHUE N0 YETKOMY NPUPOAHOMY BU3MpY. OgHako TouHas npussa3ka Ha IOk-
Tace K JIByM 3HAUUTE/IbHbIM HEOECHBIM SIBICHUSIM, [JISI KaXOrO U3 KOTOPbIX UMe-
JIUCh YETKHE MPHPOJIHbIE OPUEHTHPHI 11 HAaONIOAEHHS, MOXHO OOBSICHUTb TOJIBKO
TEM, UTO MECTO IJIs1 TAKHUX HAOIIONEHHH TIATENbHO MOALICKMBAIOCh. AHAJIOTHYHO
ycTpoeHo cBaTunuiie Ha IleTcodace, rie 1 BOCXOA COJHIIA B JIETHEE COJHLECTOSIHUE,
M 3aKaT B PaBHOJCHCTBUs ObUIM OTMEYEHbl UETKMMH NPHPOAHLIMH OPHEHTHpPaMH
(Henriksson, Blomberg, 1997-1998. P. 150).

Cssi3b ckanbHOro cBiTunnia IOkTaca ¢ BOCXOIOM COJHIIA B OCEHHEE PaBHOMIEH-
cTBUe M Ha 11-f leHb NOCJIe HEro BIOCEACTBUU O0Jieriana UHTepKalsLMOHHbIE N10-

! BriaropapuM n-pa Anekcangpa KapeTcy 3a pa3pelueHne NpoBeCTH apXe0acTPOHOMHYECKOE Hcclie-
npoBaHue MecTHOCTH Ha IOkTace. Mbl Bocnonb3oBanuck TeogonutoM SOKKIA SET 4C, a opueHTauus cu-
cTeMbl KOOPAMHAT GblTa nonyuyeHa U3 HabntogeHu# 3a ConHueM ¢ TouyHocTbio go 0,01°.
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[IpaBKH JIyHHO-COJIHEYHOT'O KaJIeHAapsi, Hayajo KOTOPOro CBsI3aHO C OCEHHUM paBHO-
peHcTBueM. IlogoGHasi cBA3b MPOCIEXHMBAETCS B LIEHTPAJbHOM 3ajle CBATHJIMILA
KHocckoro nBopiia, pacnonoXeHHOro B 3alafiHOM Kpbije. 31eCh IBEPH TaKXKe CMO-
Tpenu Ha BOcTOK. JOKHasi cTeHa CBATU/IMILA U3-32 BLICOKOI'O KpsiXKa B 3TOM HallpaB-
JieHuy Obula opueHTUpoBaHa Ha 10,4° 10KHEee MCTUHHOTO HalpaBJIEHUs] HAa BOCTOK, U
BO BPEMsl PAaBHOJEHCTBUN 3TO MO3BOJISIO COTHEYHOMY CBETY NMPOHUKATH B CaMYIO
ri1yOb 3HaYMMOrO KYyJIbTOBOTO MpOCTpaHcTBa. CBATUIINLIE HAXONUTCS B npefienax 060-
Jlee ApeBHero “naBopua” ¢ Toi xe opueHtauueint (Catling, 1973-1974. P. 34; Shaw,
1977. P. 48). [IBepHO#l npoeM pacrnosaraics TaK, YTO B MOMEHT PaBHOINEHCTBEHHOTO
BOCXOJla COJIHEYHbIH CBET Majjajl Ha CHELMaNbHOE YalleBUHOE YriayOieHue B oy U
[aBajl OTPaXKEHUE Ha CaMyl0 TEMHYIO 4acTh CBATUNMIIA. Ha 103KHYIO CTEeHY CBATUIH-
1ja TakXe Majajna TCHb, KOTOpas Kacajach BEPXHEro yriia 00jibloro ABOHHOro TO-
nopa, BbICEYEHHOro Ha creHe. Yepes 11 gHell nocne OCeHHEro paBHOJEHCTBUS COJI-
HEYHbIE JIy4YH JOCTHUralli yrnyOieHHs B NOCIEHUHN pa3 — JO CIEAYIOLLero paBHOAEH-
crBus (puc. 3; 4).

OpuenTanus ckaTta Ha lOkTace noguepkuBaeT KaleHJapHYIO CBSI3b CBATHIIMILA
¢ KHoccoM: oceHHee paBHOfeHCTBUE M 11-if JleHb noce HEro OTMEUYEHb! BECbMa
cXopHbIM 00pa3oM U BO aBopue. CKaT cOOpyXeH B paHHUIN NEPUOJ, HO, KaXeTcs,
HUKOIJla HE CIY>KHMJI BXOAOM, TaK KaK TaKOBOH HaXO[HUJICA C CEBEPHOW CTOPOHBI.
YTpoM B paBHOJIEHCTBHE TE€Hb OT I0r0-BOCTOYHOI'O Kpasi CTEHbl BEpXHEH Teppachl
Kacanach yriyOneHust B 3anafHoOH cTeHe ckaTa. Uepe3s 11 nHeH nmocie OCEHHEro
PaBHOIEHCTBUS TOYKa BOCXOJa COJIHLIA OKa3bIBajlaChb HAa OJHOW JIMHUM C FOXHOU
CTEHOM, U CKaT OCBellasCsd MONTHOCTbIO B MOCIEIHHUI pa3 O CIEAYIOLIEro paBHO-
neHcTBus (puc. 5).

Tenu u orpaxenus kak Ha IOkrace, Tak 1 B KHOocce MTHOBEHHO, SCHBIM U 3¢-
¢eKTHbIM 06pa30M BO3BELIAIOT O MOSBIEHUU COJIHIIA, B OTJIMYME OT CUTYyallMH, KOrja
HaOniofaTenu ciaefsT 3a €ro BOCXOAOM, HaXO[sACh Ha 3HAYMTEJIbHOM PacCTOSTHUU OT
TOYKH, I'Ie OHO OJIXKHO MOsIBUTLCA. B Ty e anoxy 1 B MeconotaMum T€HH Ha BOC-
XOJle UCNOJIb30BajM MAJi1 OTOXJECTBIICHUS OINpPENENEHHbIX AHEH KaneHpapsa. ITo
NpocToit U TOuHbIN MeTof (Brack-Bernsen, Hunger, 1999. P. 281-284). Tenu u otpa-
>KE€HUS MCIIONIb30BAJIMCH U MO APYrod NpUYKHE: NpsiMOoe HabNIoAeHHe COJHILA ONacHO
AN 3peHus — pakT, U3BECTHbIH IPEBHUM aCTPOHOMaM.

Pasuuua B 11 nHel MeXAy CONMHEUHBIM M JIYHHbIM rOIOM Obljla XOPOILIO M3BECT-
Ha actpoHoMaM Meconotamun u Erunra Toi 3moxu ¥ Mornia ObITh MCMOJb30BaHA
npy NpubNIM3UTENBHOM ONpPEJENCHUM BPEMEHN MHTEpKalsLMH Mecsiua (KalneHaap-
HbIX MonpaBok) (Parker, 1974. P. 52). MoxHO npeqnonoxurs, 4to U B [letcodace,
rje BbIAEJICHO HaNpaBJIEHUE HA reJIMaKUYeCKUN BOCXON APKTypa, NPOMCXONUBLIETO
3a OJIMH JIYHHBIH MECSL] 10 OCEHHETO PaBHOAECHCTBUS, [OJ1b30BaJIMCh NOJOOHBIM Me-
TOJ{OM: KOT/ja HOBBIH JIYHHBI ceprn Habatonancs yepes 11 gHei nocne renmaknyecko-
ro Bocxofa ApKTypa, HacTynajl MOMEHT UHTepkansiuuu Mecsina. Kak B Meconora-
MuH, Tak 4 B Erunre gocraToyHO paHO B KaUeCTBE BCIOMOraTEILHOIO CPECTBA IJisl
onpenesieHUsl BpeMEHHU UHTEPKalsLUHI CTalli UCOJIb30BaTh reJIMaKN4€CKHE BOCXObI
3Be3n (Hunger, Pingree, 1999. P. 75; Parker, 1974. P. 52). TouHo Tak ke Ha FOkTace
u B KHOCce nosiBneHue HOBOM NyHbI yepe3 |1 [Hel nocie OCEHHErO paBHOACHCTBUS
03Hayaslo HaCTYMJICHUE MOMEHTa UHTEPKAISIIHH.
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ITogo6HbIE METONBI ONpEAENEeHHs HACTYIJIEHNUs] OCEHHETO PaBHOJEHCTBUS 1 11-ro
nHs nocne Hero B KHocce u Ha IOkTace roBopsiT B M0Jb3y TMIOTE3bI O MPeJHaMEPEH-
HOH KaJeHJapHOH CBSI3U MeXAy HUMH. MOXHO BCIIOMHUTb M TPaMUMIO, CBSI3bIBAIO-
yto 3eBca He TOJIbKO C JaHHOH ropoi, HO M ¢ uapeM MuHocom B KHocce u ¢ §-ner-
HHM JIyHHO-COJIHEUHbIM KalleHAapHbIM uukaoM (Plato, 1926. P. 624, B; Homer, 1919.
P. 178-180). Cornacao eit MuHOC BcTpeydancst ¢ 3eBCOM KaXKAAbIH AEBATBIH I'OJl, TO €CTh
M0 OKOHYaHMH 8-JIETHErO LMKJa — KpaTyalIilero nepuofa COMHEYHbIX JIET, HACUUTbI-
BaIOLIEro Y€THOE YUCNIO NYHHBbIX MecsueB. CornacHo Ilnatony, 3eBc nomoran Lapro
yCTaHaBJIMBaTb 3aKOHbI NIOCPENCTBOM OpaKyJia, HaXO[MBLIErocs B Ipefesax Nelero
nepexona ot KHocca, — Ha Mecre, rae MMeUCh NOCBSLICHHbIE 3TOMY OOTy XpaM U ne-
uiepa. Paccrosinne B 13 kM Mexny Knoccom 1 IOkTacom He sBNsinoch B APEBHOCTH He-
OOBIYHBIM U 6€3 0c060ro Tpyna NpeofoNeBanoch NemwkoM. BepostHo, cBs3b MuHoca ¢
3eBCcOM BOCXOAUT K OOSI3aHHOCTSIM MUHOMCKOro 1aps 3a00TUTLCS O BEEHUH U COXpa-
HEHHMH KajeHAaps, a Takxke K 8-JieTHeMy Nepuoiy LapcTBOBaHUs, KOTOPOe BO30OHOB-
JSI0Ch KaXAbli 9-# roff U, KaK CYUTAJOCh, 3aBHCENIO OT Pe3yJbTaTOB BCTPEYH C 3€B-
coM (Blomberg, Henriksson, 1996).

B nepssiit nBopuoBblii nepuop (oxosno 2000-1600 rr. go H.3.) OkTac, kak u apy-
M€ cKanbHbIE CBATHIHMIA, HE Obl 0coObIM MecToM (Karetsou, 1981. P. 145). Bos-
MOXKHO, CBSTWIHILE HCHOJIL30BANIOCh TAKXE MJIsi aCTPOHOMUYECKUX HaOJIIONECHUH.
ApXUTEKTypHOE paclUMPEHHE 3aCTPOHKH B Hayajie BTOPOrO [JBOPLOBOrO MNepuoaa
(1600-1450 rr. o H.3.), KOrga NOX0OXHe U3MEHEHHS ObLIM BHECEHbI B apXHUTEKTYPY
[ABOpLA, HABOAUT Ha MbIC/b, 4TO FOKTaC cTan UCNoNb30BaThCs KHOCCKUMH NPaBHTE-
JIIMH, IOHMMABLIUMHU KaK PEJIMTHO3HYI0, TaK M NMPAaKTUYECKYIO LIEHHOCTb aCTPOHO-
MHUYECKHMX 3HAHUH, 71 NONTBEPKACHUS CBOMX NPHUTSA3aHMil Ha BaacTh. [locBsienue
cBITUNMILA 3€BCY U OObSIBICHHE PacCeNNHbl €ro MOTMJION M OpaKkyJIOM MOTJIO MPO-
U30MTH B TO XK€ BpeM4.

HauGonee BakHOH NMPUUYMHONM noagep>kaHus TOYHOTO JIYHHO-COJIHEYHOIO Ka-
JeHAaps ObLIM MOTUBBI PEIMIMO3HOTO MJIaHA: HYXKHO ObIJI0 BEPHO ONpENesTh Bpe-
Msl MPa3HECTB B 4eCTb 60roB. KpaeyronbHbiM KaMHEM AOOPBIX OTHOLUEHUN MEX-
Oy JIofbMHU U 60XeCTBEHHbIM MUPOM ObL10 HajJexKalliee Bo3iasiHue nodecrei 6o-
raM. [IlepBocTeneHHy0 pojb TYT MIPajyl €XErofHO NOBTOPSIOLIUECS MECSIYHbIE U
CE30HHbIE NMPA3OHUKHU, MOCBSIIEHHbIE TEM MJIU MHbIM OoxecTBaM. CienoBaTeNbHO,
KpayHe BaXKeH OblJ paBUIIbHBIA KalleHAapb, B KOTOPOM Obl MECsIL[bI COOTBETCTBO-
Banu BpeMeHaM rofa. Kak nokasbiBaeT MaTepHan TPeX MUHOUCKHUX MaMSITHUKOB, K
Hayajly CpeJHEMUHONCKOro nepuoaa Ob1au BbIpabOTaHbl IPOCTbIE 3MIMPHUYECKUE
npaBHJIa NOAEPKAaHUS NIPaBUILHOIO JIYHHO-COJIHEYHOro kaneHpaps. M noka npa-
BHJIa COONIOAANUCh, Oblla rapaHTHsl, UTO LEPEMOHHMH B 4YeCTb OOroB MpOUCXOAAT B
OOJIXKHOE BpeMsi. A OTBETCTBEHHOCThb 3a UX COOJIIOICHHE JIeXKana B KaueCTBE pellu-
rMO3HOI O00A3aHHOCTHU Ha JiMle, o0agaBllieM BbICOKUM CTaTyCOM M HECLLIEM OTBET-
CTBEHHOCTb IpU NOSIBJIEHUM Y OOXecTBa NPHU3HAKOB HEJOBOJAbCTBa. Tpaguuus, ro-
BOpsllas o BcTrpeyax MuHoca ¢ 3eBCOM, YIOMHHAET U 8-1eTHUI LUK, YTOOBI yKa-
3aTb, YTO OTBETCTBEHHOCTb 3a PEr'yJMpPOBaHUE KaJleHaps NPUHAAJIEXKUT KHOCCKO-
My Liapio.

LleHTpanbHbIM MOMEHTOM KalleHOAapHbIX HabmoneHuid kak B KHocce, Tak M Ha
IOkTace Morno 6bITh puTyanbHOE HabNIONEHHEe OCEHHEr0 PABHOEHCTBHS U HACTYILIe-
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HHs1 HOBOT'O TOfia, KOTOPbIA HAYMHAJICS, 10 BUAUMOCTH, B BEYED MOSIBIIEHNS HOBOTO pa-
CTYLIEro MoJyMecsla CIeA0M 3a OCEHHUM paBHopeHcTBHeM. Hauano HoBoro 8-neTHe-
ro LMKJ1a MOTJIO OTMEYaThCs LIAPCKUM BU3UTOM B cBsiTHnuiLE Ha JOkTace, rie oH oTuM-
ThIBaJICA nepej 3eBcoM yepe3 opakyna. Torga Xe, B 3aBUCMMOCTH OT Pe3y/lbTaTOB
BCTpeuH, 60T MOCPEACTBOM CBOETO OpaKy/ia MOT YTBEDAMTB Lilapsl Ha NpaBJIEHUE B Te-
YeHHeE ellle OHOro 8-I€THEro Nepuofa Uiy OTKa3aTb EMY B 3TOM npase. [IpeBHss Tpa-
[ULKS IOXOXKETO TUIIA COXPAHsNACh U B ONpefieNICHHbIH ucTopuyeckuil nepuon B Cnap-
Te — obnactu I'penyu, MMeBIIeH ¢ OYEHb PAHHUX BPEMEH TECHbIE KOHTAKTbI C MUHOM-
ckum Kputom.



An attempt to reconstruct the Minoan star map

Peter Blomberg
Uppsala University, Uppsala

Background

For the last few years a group from Uppsala University has searched for indications
of Minoan knowledge and use of astronomy. Several reports have been given earlier. The
evaluations are made both by fieldwork and by the study of finds and ancient texts.

One aim of these investigations is to try to understand the finds from the peak sanc-
tuaries Petsophas (Rutkowski, 1991) and Traostalos, both from ca 2000 BC, and see if
they contradict or support the interpretation of those sites as having been used for observ-
ing the movements of the heavenly bodies. The first results of this study were presented
at the last SEAC meeting held at La Laguna in 1999 (Blomberg P., 2000). Especially
interesting for this evaluation is that some texts in early Greek literature (700-200 BC)
seem to retell old, orally transferred, information on the heavenly bodies and their posi-
tions relative to each other and to the celestial circles. Two independent recent studies
have shown that these positions indicate that parts of the information written down dur-
ing the Greek Classical and Hellenistic periods date back to Minoan times, about
2000 BC (Henriksson, Blomberg, 1999; Zhitormirsky, 1999).

Here is presented a hypothetical reconstruction based on finds and texts of the
Minoan star map. The hypothesis is that the Minoans sailed over the open sea for trad-
ing, this is known from artifacts found on Crete, and that they used the stars for finding
the direction during the dark hours (Blomberg, Henriksson, 1999). In order to more eas-
ily remember the movements of the stars, they constructed figures of them, constella-
tions, and they named these after animals and other well-known phenomena, exactly as
we do today.

The study of the figurines

Earlier, I have shown that the figurines found on the two peak sanctuaries Petsophas
and Traostalos, both on eastern Crete and dating to about 2000 BC, can be understood to
show constellations and parts thereof (Blomberg P., 1999). Almost all of these figurines
(about 99%) have their counterparts in the description of the heavenly bodies and how
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they move in the sky given by Aratos, ca 275 BC (Kidd, 1997). The figurines can have
been used in teaching and studying how the constellations moved over the sky during the
night and can at the same time have had some religious meaning. Both these places lie
close to major Minoan sites that had harbours with traffic to Egypt, the Greek mainland
as well as the islands in the Aegean.

How Aratos’ text is used in the evaluation

The conclusion of analyses of Aratos’ text is that he partly renders an oral tradi-
tion referring to older star positions. It seems logical that when the positions could be
preserved in an oral tradition for some 1700 years, the meaning of names could also
have been kept. I have therefore used these names as indications of the earlier Greek
names and also for the iconography for stars and constellation during the Minoan
time.

Names or descriptions of constellations in Aratos’ “Phaenomena” are therefore stud-
ied and also his way of identifying a part of a constellation or a star. When describing a
specific star he used the same method as the Egyptians did around 2000 BC and also
Europeans up to the renaissance, i.e. he referred to a star after its position in the constel-
lation e.g. “the Arm of Orion” etc.

Aratos gave 18 groups of stars in the position where they were found during the
Minoan time according to the G. Henriksson and M. Blomberg (1999) study (Table 1).

As the positions with the G. Henriksson and M. Blomberg method can only be
analysed for stars and constellations close to any of the three circles, there are areas

’ e

Table 1. Constellations in Aratos with a position from around 2000 BC

Modem name, Aratos’ name and line in Phaenomena

Close to Cancer: Close to the Equator Close to Capricom

Gemini Aidupot 147 Aries Kpudg 225 Capricom Alyoxépwg 286
Perseus INepoeig 249 Crater Kpnijp 448 Puppis Part of Apyo, 342
Andromeda Avdpouédn 198 Corvus Kdpoak 449 Centaurus Kévtavpog, 431
Cygnos "'Opvig 275 Libra XnAadi 89 Scorpio Zxopmiog 85
Ophiuchus O@LoUx06. 76 Pisces Ix6g, 240 Sagittarius ToEgutig 306

ZHvdeopog 245

Serpens "'O@iog 82 Lupus Onpiov 442
Leo Aéwv 148

Table 2. Constellations with very clear counterparts amongst the figurines

e —
Constellation l Symbol Example J Aratos’ line
Cassiopeia Female sitting HM 3426 189
Cetus Animal, hind part in loop AM AE 1846 354
Aquila Bird with folded wings BM 1907/1-19/36 315
Cygnos Bird with outspread wings HM 3463 487
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Fig. 1. The northern hemisphere
Puc. 1. He60 ceBepHoro nonyuapus

where the tradition cannot be evaluated by that method. If we, however, study the fig-
urines from these peaks, we find some very clear indications that constellations men-
tioned by Aratos have corresponding icons from Petsophas and Traostalos. It is also
interesting to compare the figurine AM AE 1846 with later star maps showing the con-
stellation Cetus, see e.g. Mair’s map (1955. P. 444447). Rutkowski (1991) shows all
types of figurines from Petsophas including all figurines referred to as examples in this
paper (Table 2).

From the figurine material we also know the Bull. These figurines always show a
complete bull. This may indicate that the Minoans had a constellation Bull or Ox as we
have, but saw the constellation as a whole bull, as the Egyptians drew the Big Dipper
during the same period (Neugebauer, Parker, 1969. P. 183) and not just as the forepart,
as we do. There are also indications in the early Greek texts that our constellation Taurus
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Fig. 2. The southern hemisphere
Puc. 2. He60 103xHOr0 nosnyapus

was not used. The Hyades were the part of that constellation which the early Greeks
(Homeros, I1. 18. P. 486; Hesiodos. P. 614. Fig. 291) mention. If we assume that the con-
stellation Bull was seen close to the polar star, where we see Ursa Major it would fit with
the constellations Bootes, which means a man who works with oxen, and also the
Wagon, the early name for Ursa Minor ("Apo&o, Homeros, 11. 18. P. 487; Aratos 27).
Bootes would then have led the Ox pulling the Wagon. No wagon was found on the
peaks but in Paleokastro, ca 500 m from Petsophas, a wagon from the same time was
found (Bakker et al., 1999). Hyades seems to have been pictured as a Pig or Sow (Kidd,
1997. P. 246)

There are also constellations that can be identified amongst the figurines according
to earlier names. Lyra which, by Aratos (268) also is called Tortoise. The early lyres
were made from tortoise’s shells and Tortoise seems a logical early name and symbol.
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Cancer has by Allen (1963. P. 109) been identified with the Greek Kapdpog, i.e.
Beetle. Spica in Virgo is identified amongst the finds as an Ear of Corn (Aratos 97),
e.g. figurine HM 4839, this very bright star was important as its appearance indicated
the time for harvest.

A constellation used in our time and being a tradition from Hellenistic Greek
astronomy is Pegasus, or the Sacred Horse. Horses were not used by the Minoans and
we should therefore not expect such a symbol around 2000 BC. Looking on cultures
around Crete we find a very logical symbol used in Egypt for a constellation in the
vicinity of our Pegasus, the Sheep (Locher, 1993). The sheep is also used further east
for a constellation. The Sheep would very well have contained some other stars than
today’s Pegasus which would explain Zhitomirsky’s (1999. P. 492, 494) comment on
the Horse.

A very important symbol in Minoan Crete is the double axe. Wiesner (1968) and
Schavernoch (1983. S. 40, 42) understand the double axe as the constellation Orion,
formed by Orion o, B, vy, d, €, {, k and Monocerus Y.

This interpretation of the figurines as constellations combined with the analysis of
the tradition in Aratos make possible an attempt to reconstruct the Minoan star map
(Figs. 1; 2). Based on the figurine material from Petsophas and Traostalos and texts by
Homeros, Hesiodos and Aratos, I therefore propose that the Minoans used at least the fol-
lowing constellations:

Table 3. Proposed Minoan constellations

Old name et Greek name, Ref. Example Remark
Bootes Bo®mng. Hes. Astr. 3 HM 3405 Bootes

Wagon "ApaEa Ursa minor

Ox Boug BM 1907/1-19/30 Ursa Major
Spica Z1éyvg = Ear of com HM 4839 Virgo

Twins A(dupoL Ar. 147 Two men HM 4862 Gemini

Goat ATE, Ar. 157,158 FM GR 172/1907 Capella
Hyades ‘Yadeg 11 18:486 FM GR 167/1907 Taurus, Hyades
She who sits ’H tov 8pdvou HM 3426 Cassiopeia
Andromeda? Avdpouédn Ar. 198 HM 3443 Half body Ar. 705f
Sheep ? FM GR 171/1907 Pegasus

Ram Kpiég Ar. 225 FM GR 171/1907 Aries

Knot 20vdeopog Ar. 245 HM 4834 Pisces tails
Tortoise Xéhug Ar. 268 FM GR 173/1907 Lyra

Bird “Opvig Ar. 275 HM 3463 Cygnos

Water jug ‘Ydpoyo6og 283 HM 4837 Aquarius
Agrimi Alyoxépwg Ar. 286 BM 1907/1-19/34 Capricom
Eagle “Antog Ar. 315 M 1907/1-19/36 Aquila

Axe Qplwv. Ar. 323 A double axis Orion

Dog Kvwv Ar. 327 BM 1907/1-19/57 Sirius

Sea Monster Kn1og, Ar. 354 AM AE 1846 Cetus

Altar Bvtipiov Ar. 403 HM 48832 Ara

Beast Onplov Ar. 442 AM AE 10223 Therium, Bestia
Crater Kpnmip Ar. 448 AM AE 1023 Crater

Raven Kdpak Ar. 449 BM 1907/1-19/36 Corvus

4. AcTpoHOMHS...
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Several of the constellations in Aratos not represented on these peak sanctuaries
have names connected to Greek myths that seem to have their roots not in Minoan time
but in Mycenaean times i.e. later than these figurines (Dowden, 1992. P. 60—65; Nilsson,
1972. P. 32-34). The search for further evidence for remaining possible constellations
and their symbols will continue. There are some suggestions in the literature, e.g. that our
constellation Corona Borealis, by Aratos called the Crown in commemoration of
Ariadne, daughter of King Minos which, according to Schavernoch (1983), should have
the so-called horns of consecration as symbol.

Conclusion

This means that the majority of our constellations of today were identified and
named on Crete at least by the Middle Minoan period c. 2000 BC, as has been suggest-
ed earlier in the literature but then based on other methods (e.g. Ovenden, 1983). It also
means that eastern influence seems to be limited, whereas there are indications that an
exchange of ideas existed with the Egyptians. I would also like to underline that this
interpretation of the figurines does not contradict the idea that the heavenly bodies were
sacred and that these symbols had some religious significance.
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MonbiTKa peKOHCTPYKLUM MUHOUCKOWU KapTbl
3Be3gHoro Heba

Ilemep Baombepe

Ynncanvckuii ynueepcumem, Ynncana

BsegeHue

B TedeHue mocnefHuX JET rpynna COTPyAHHKOB YNICaNnbCKOrO YHHBEPCUTETA
3aHMManach NOMCKaMU MaTepuaja, KOTOPbIi MOT Obl IPOJIMTh CBET Ha 3HAHKE acTpo-
HOMMH U €€ MCIIOIb30BaHHE MUHOMLAMH.

I'nmaBHOM 1HenbIO 3TOH paGoOThl Oblla MONBITKA JAaTh OOBSICHEHHE HAaXOOKaM,
caenaHHbIM B ropHbix cBaTHnuuax Ilercodac (Rutkowski, 1991) n Tpaocranoc
(0o6a patupyrorcst npuMmepHo 2000 r. go H.3.), @ TaKXKe MOMBITKA BbISICHUTDb, NOM-
AEP>KUBAIOT OHU MJIM ONPOBEPralOT rMNOTE3y 00 MCMOJIb30BAHUM ITUX CTPOEHHUN
nnsi HabnrogeHui 3a BKeHueM HebecHbIX Tell. O nepBbIX pe3ysibTaTax Obllo JO-
noxeHo Ha cve3fie SEAC B Jla Jlaryne B 1999 r. (Blomberg P., 1999). Oco6blit uH-
Tepec AJ1sl OLEHOK MPEACTABASAET TOT (PakT, YTO HEKOTOPbIE TEKCTbl IPEBHErpe-
yeckoi nutepatypst (700-200 rr. go H.3.), BUAUMO, BOCIPOM3BOAST APEBHIONO,
YCTHO NepefaBaBulyocsi HHPOPMALHUIO O HEOECHBIX TelaX, UX PAaclONOXEHUHU OT-
HOCHTEJILHO IpYT Apyra u HebGecHbIx cep. Kak noka3anu nBa HelaBHO MPOBEJEH-
HbIX HE3aBUCHUMbIX UCCIIEOBAaHUs, JaHHbIE UX PACIIOJIOXKEHHSI TOBOPAT O TOM, YTO
yacTh HH(GOpPMaLMH, 3alIMCAHHOH BO BpeMeHa KiaccuuecKoi I'peuun u 3ninnHu3-
Ma, BOCXOJUT K MHHOHCKOMY BpeMeHH — okono 2000 r. po H. 3. (Henriksson,
Blomberg, 1999; Zhitormirsky, 1999).

Ha ocHOBaHMHM HaXO[OK M TEKCTOB NPEACTABUM MMIIOTETHYECKYIO PEKOHCTPYK-
UHMI0 MMHOMCKO# KapTbl He6a. I10CcKONbKY MUHOMIIBI NI71aBaJI C TOPTOBLIMY LiEJIsi-
MH uepe3 OTKPbITOE MOpe (a 3TO M3BECTHO M3 HaileHHbIX Ha KpuTe npoussenenuit
peMecia M MCKYCCTBa), OHM MCIIOJ1b30BaJIM 3BE3/Ibl B KAYECTBE OPUEHTHUPOB B TEM-
Hoe BpeMs cyToK (Blomberg M., Henriksson, 1999). UToObl ny4iiie 3allOMHUTDb ABU-
JKEeHHE 3Be3[], OHU 0O0beUHIIM UX B (PUrYPbl — CO3BE3[Msl — M JaJIM UM Ha3BaHHS B
YeCTb XKUBOTHBIX M JPYI'MX XOPOLIO U3BECTHBIX BEllleH, KaK Mbl IOCTYNA€M B HaCTO-
siliee BpeMsl.

4* 99



AHanu3s cTaTyaTok

CraTy3TKH, HalileHHble B FOPHBIX cBaTHiaULax — [lercodace u Tpaocrano-
ce, pacroyIOXKEHHbIX B BOCTOYHOM YacTu KpuTa u gatupyemoix npumepHo 2000 r.
A0 H.3., MOTYT TPaKTOBaTbCsl KaK H300pa)KeHUs CO3BE3OUA M HMX 4YacTel
(Blomberg P., 1999). IToutu Bce ctaTyaTku (0KOJO 99%) umeroT “aHanoru” B
OaHHBIX ApaToOM OKOJIO 275 I. 00 H.3. ONUCAHHUSAX HEOECHBIX TEJI U UX IBUXKEHUH
no HeOy (Kidd, 1997). CtaTy3TKH, BO3BMOXHO, HCIOJIH30BaJIUCh B 00Opa30BaTElb-
HbIX HesgX. C ux MOMOILIBIO MOKa3bIBajii, KaK CO3BE3/Hs NepEMENIAIOTCs 110 He-
6y B TeyeHHe HOUH. OTHOBPEMEHHO OHHU UMEJIH M ONpEJIeICHHOE 3HaYeHHE Pellu-
TMO3HOrO IJ1aHa.

O06a cBATHIMILIA HAXOAMIMCh HENaleKo OT OOJbUIMX MUHOMCKHMX TOPOMIOB, e
Ob11M raBaHH, UCIOJb30BaBIIKECsS 51 cooOuiennst ¢ Eruntom, MarepukoBoit I'pe-
LMEHi U OCTPOBAMH DTeMCKOro MOps.

BbiBOAbI, Criegyiowume U3 Tekcra Apara

HccnenoBanue Tekcra Tpyaa Apata NPUBOAMT K BbIBOAY, YTO aBTOP YaCTUYHO
BOCIIPOM3BOAMT YCTHYIO TPajMLHIO, TA€ NMOKa3aHO Oojiee JpEBHEE PacHOJIOXKEHHE
3Be3/1. JIoruyHo 3aK/IOUYEHHE, UTO €CIM YCTHas TPAfMLMS MOIJ1a COXPAHATb CBEEHHS
0 pacloylOKEHNH 3Be3]] B TeueHue npuMepHo 1700 sieT, TO MO0 COXPaHUTLCS U 3Ha-
YEeHHME MX Ha3BaHMA. ITO NO3BOJISIET aBTOPY CBA3ATh UX C 60Jle€ PAaHHUMHU I'PEUYECKH-
MM Ha3BaHMSIMH U BOCCTAaHOBUTb “UKOHOrpaduio” 3B€3M1 U CO3BE3[1H Ha NPOTKEHUH
MHHOMCKOM 3MOXH.

Htak, 06bEKTOM HMCCIENOBaHUs SIBISIIOTCS Ha3BaHUS M ONMCAHUS CO3BE3[UH B
“SIBnenusix” Apata, a TakXKe ero crnocoObl OTOXIECTBIEHUsI YacTedl CO3BE3qUH UIU
oTaenbHbIX 3Be3[. IIpu onucanuu To# UM HHOH 3Be3[bl ApaT MOJb30BAJICS TEM XKe
METOJOM, KaKUM MO0JIb30BajMCh eruntsiie okono 2000 r. fo H.3., a eBponeubl —
BIUIOTb [0 3M0Xx4 Bo3poxneHus: yKa3biBajl MOJIOXKEHHE 3BE3[Ibl BHYTPU CO3BE3HSA
(“pyka OpuoHa” u T.0.). ApaT BblensieT 18 rpynm 3Be3 B T€X MOJOXEHUAX, KOTO-
pbl€ OHM 3aHUMaJH, corijacHo aHanu3y I'. Xenpukccona u M. bnombepr, B MUHOH-
cKkyto anoxy (Henriksson, Blomberg, 1999) (Ta6n. 1).

HMeroTest TakKe HEKOTOpbIE COBEPIIEHHO OYEBUJHbIE YKa3aHMsl Ha TO, YTO B
Iletcodace u Tpaocranoce uzo6paxkeHbl co3Be3iusi, ynoMuHaemsle Apatom. [Ipen-
CTaBJIsIET UHTepeC cpaBHEHUe cTaTy3TKU AM AE 1846 ¢ 6Gonee no3gHUMHU 3BE3[IHbI-
MU KapTamy, rie ectb co3Be3aue Kura (Mair, 1955. P. 444-447). b. PyTkoBcku#i npu-
BOJUT BCe THIbI CTaTy3TOK U3 [leTcodaca, B TOM yucie Te, KOTOpble Mbl HCIIOJIb3Y-
€M 3[1ecb B KauecTBe NpuMepoB (Rutkowski, 1991) (Tabu. 2).

Cpenu cTaTyaTOK BeTpeyarorcesi H3o6paxkenus: beika. OH npencraBiieH Beeraa B
MOJIHOM BHfi€. DTO MOXET FOBOPUTBb O TOM, YTO MUHOMIbI, KaK U MbI, BbIIEJISTIH CO-
3Be3aue Brika, unu Bona, HO Npu 3TOM OH NPEACTABNSAICS UM B BUAI€ ENbHOR ury-
Pbl KUBOTHOro. ErnrsiHe NpUMEPHO B Ty Xe 310Xy u3o6paxanu bonbimoi Kosi
LENUKOM, a HE TOJbKO €ro NepegHIOl YacTh, KaK cedyac 3TO NPaKTUKYETCS y Hac
(Neugebauer, Parker, 1969. P. 183). B paHHUX rpeyecKuX TEKCTaX €CTb TaKXKe CBefie-
HMs, uTO co3Be3aue Tenbla B COBPEMEHHOM NOHMMAHUU He ObLIO 3aeHCTBOBAHO.
I'majibl, 0 KOTOPBIX YINOMMHAIOT [PEBHME IPEKH ObUIM YacTbIO 3TOro CO3BE3AMSA
(Homeros, 11. 18. P. 486; Hesiodos. P. 614. Fig. 291).

100



Ecnu HaM npeanosyioxurhb, YTo co3pe3aue Bona pacnonaranu B6nu3u IlonsipHoi
3Be3/bl, e Mbl Tenepb BUAUM Bonbuiyro Mensenuily, To OHO Obl COBNANO C CO3BE3[AH-
eM Bononac, HazBaHKe KOTOPOro 0603HayaeT 4ejloBeKa, paboTaloLEero ¢ BOJaMH H,
COOTBETCTBEHHO, C co3Be3queM [loBo3ka (rpey. “Apaga), fpeBHMM Ha3BaHUEM CO3BE3-
nust Manas Mensenuua (Homeros, 11. 18. P. 487; Aratos 27). Torga 6bl KapTUHA Npea-
cTaBnsinack Tak: Bononac Beger Bona, kotopblit Tamut [ToBo3Ky. B rophbix cesiThin-
1[ax MOoBO30K OOHAPYXEHO He 6b110, HO B [Taneokacrpo, npumepHo B 500 M ot Iletco-
¢aca, Obl1a HaliieHa MOBO3Ka, IaTUpyeMas TeM Xe BpeMeHeM (Bakker et al., 1999). I'n-
aJibl, BO3MOXHO, M300paxanuck B Bufe ITopocenka unu Ceunbu (Kidd, 1997. P. 246).

Cpenu CTaTy3TOK €CTb €llje HEKOTOPble CO3BE3MIUs, KOTOPbIE [0 UX IPEBHUM Ha-
3BaHMSM MOXHO MAeHTUdUUMpoBaTh. JIupy Apat (P. 268) uMeHnyeT takxe Uepemna-
xoii. IlepBble nHpbl ACNaNUCL U3 4YCpPENaxoBOro maHuups, U Yepenaxa kaxercs
BIIOJIHE MOJXOASALIMM Ha3BaHHEM U cMMBOJIOM. B pab6ote P. Annena Pak unentudu-
uupyercs ¢ rpeueckuM Kapdpog, o ectb Kykom (Allen, 1963. P. 109). Cnuka B [e-
B€ OTOX[ECTBISIETCS C MMEIOLIMMCS cpefid Haxonok KosocoM (Aratos 97) — craTyaT-
ka HM 4839. Jra sipkas 3Be3/1a Obl1a OYEHb BaXKHA, TaK KaK €€ NOsIBIIEHHE YKa3bIBa-
710 BpeMs cOopa ypoxasi.

MuHo1b! HE UCIIONIBL30BaNIM KOHEH, IO3TOMY HalpacHO ObLIO Obl HCKATh CO3BE3-
AMe, KOTOpOe Mbl 3HAa€M CErofHsl U IO TPaJULHMH CO BPEMEH JJUIMHHCTUYECKOH I'pe-
uun HasbiBaeM Ilerac (CesinieHsbiii KoHb), B UX npecraBiaeHusx 3Be304HOro Heba BO
BpeMeHa, 6auskue K 2000 r. go H.3. Ho ob6paiasich K KyabTypaM, okpyxasiium Kpur,
Mbl HaXOIMM BIIOJIHE JIOTMYHbIA CHUMBOJI, MCIOJIb30BaBIIMIACS €THNTSIHAMHU 1151 060-
3HauYeHus co3Be3nus B6au3m coBpeMeHHoro Ileraca — OBuy (Locher, 1993). OBua B
KayecTBe CO3Be3[Ms U3BECTHA M [aJIbllle Ha BOCTOK. DTO CO3BE3He MOIJIO BKJIIOYaTh
HEKOTOpbIe 3Be3[bl, OTINYHbIE OT 3Be3] coBpeMeHHOro Ileraca, 4To 0O bICHANIO Obl
3ameyanune C. Kuromupckoro (Zhitomirsky, 1999. P. 492, 494) no nosoay Konsi.

OueHb BaxKHbIM CUMBOJIOM MHHOMckoro Kpura siBnsieTcst aBoitHoi Tonop. Bec-
Hep ¥ lllaBepHOX HHTEPIPETUPYIOT JBOWHOM TONOP Kak co3Be3ane OpuoHa, o6pa3o-
BaHHOe 3Be3fgamu a, B, Y, O, €, L, » Opuona u y Epunopora (Wiesner, 1959;
Schavernoch, 1983. S. 40, 42).

IIpencraBneHHast MHTEpPIIpETaLMs CTATY3TOK KaK CO3BE3[HIA U aHANN3 COXPAHEH-
HOH ApAaTOM TpPaMUHMH [€JaeT BO3MOXHOHM MOMNbITKY BOCCTAHOBUTb MHMHOHCKYIO
kapty Heba (puc. 1; 2). Ha ocHoBaHuM cTaTyaTOK, HaiaeHHbIX B [leTcodace u Tpao-
cranoce, u TekcroB ['oMepa, 'ecuona 1 Apara Mbl pednoaaraeM, YTO MUHOMUIIbI UC-
N0J1b30Ba/IM, IO MEHbILIEH Mepe, CO3BE3/IUs, NIEpeYUClIeHHble B Tabauue 3.

3aknioueHue

BoabUIMHCTBO HAILIMX COBPEMEHHbIX CO3BE3Hii ObLIO BbIAEIECHO U MOJYYHIIO Ha-
3BaHus Ha KpuTte npuMepHO B cpeiHeMUHOCKUi epuof — okoJio 2000 r. go H.3. Ta-
KO€ IPEINOJIOXEHUE YXKe 1eN1aJlOCh B INTEPATYPE, HO HA OCHOBAaHHM APYTUX METOJOB
(Ovenden, 1983). DT0 TakXe O3HAYyaeT, NO-BUAUMOMY, UYTO BOCTOYHOE BIIMSIHME NIPEN-
CTaBJISETCS OFPAHUYEHHBIM, XOTs M CYLLIECTBYIOT yKa3aHUs Ha 0OMeH upesimMu ¢ Erun-
TOM. X0TeN0Ch Gbl MONYEPKHYThH, YTO HALIAa UHTEPIPETALHUs CTATYITOK HE IPOTUBO-
PEYHT U TOMY, UTO HeGECHbIE Tesla ObLIM CBALIEHHbBI M 3TH CUMBOJIbI HIMEIIH HEKOE pe-
JUTHO3HOE 3HAYEHHE.



O HEKOTOpbIX 3aKOHOMEPHOCTAX NPOCTPAHCTBEHHOr 0
PacnonoXeHUs KyJibTOBbIX COOPY)XXEeHUH
noceneHnMn cpybHou KynbTypbl

Poman Mumoxoo
IIpuasosckana apxeonozuyeckan skcneouyusn, [Joneyx

HccnenoBaHusiMU MOCEAHUX JIET HA MOCEEHUsAX CPYOHON KyJbTypbl OOHapy>XXeH
PAN KYJbTOBBbIX COOPYXEHHA. JTO pa3HOOOpa3HbIMU CIOCOGAMH MapKHUPOBaHHbIE
NIOLAJIKH, KOTOPbIE UCIOJIb30BAJIMCh KaK MECTa [1JIs1 IPOBEEHUsI MHOTOKPATHbIX 00-
PsINOBbIX AelicTBUA. B 3TOM cyuae 06bIYHO pacCMaTPUBAIOTCS XKEPTBEHHUKH, Pa3/ny-
Hble KYJIbTOBble NMOCTpOMKH, cBsaTmmnia (bepesanckan, 1990. C. 85-88; Pomawko,
1993. C. 79-90; I'op6os, Mumoxo0, 1999. C. 24—45). Tunonorust noceseHY€CKUX Kyib-
TOBbIX KOHCTPYKLMH (CBATU/IMIIA, KYJIbTOBbIE IOCTPONKH) AJIsI 3110XH OPOH3bI SIBISET-
cs1 Manlopa3paboTaHHOM TEMOM, TaKXKe KaK U KpUTEPHU IPMMEHEHUs! K apXeosioruye-
CKUM 00BEKTAM COOTBETCTBYIOIHMX TepMUHOB (Tusanenko, 1989. C. 4-6). Paszrpanu-
YyeHHe B Hallell paboTe NOHATUH “Ky/lbTOBasi NOCTPOMKA™ U “CBATHJIMILE” IPOBOJUTCH,
[J1IaBHbIM 00pa3oM, Ha OCHOBaHUH pa3jiMuMsl pa3MepoB Iioiaau coopyxenuil. Ilono6-
Hasi auddepeHanmsi Moria ObITb 0OYC/IOB/IEHa NPUHAIEXHOCTBIO JaHHBbIX BHAOB
KYNbTOBbIX 00bEKTOB pa3HbIM €IMHHUIIAM COLMYMa (IaTpHapXxajibHasi CEMbsi, OOLLMHA).
ITo mopcueram aBTOpa Ha CPYOHBIX MMOCEJIEHUSIX UCCIIEOBAHO MOJHOCTBIO U YaCTUYHO
9 KyJbTOBbIX KOHCTPYKUUH (7 CBATHIMIL U 2 KYJIbTOBbIE IOCTPOHKH).

YyuThiBasi MaJIOYMCIEHHOCTb BbIOODKH, CPYOHbIE KYJIbTOBbl€ KOHCTPYKLHMH
MOXHO pa3[e/IuTh Ha rPYIIbl TOJbKO 0 OCOOEHHOCTSIM KOHCTPYKTHUBHOIO YCTPOM-
CTBa, KOTOpbIE NPSIMO MJIM KOCBEHHO HAlllJIM OTPaXX€HHE B apXeOJIOrMYECKHUX MaTe-

—

Puc. 1. KynbToBble KOHCTPYKLMH Ha CPYOHBIX NOCEIEHHSX
a — KaMeHHbIe KOHCTPYKLMH, b — XXEPTBEHHHK, ¢ — POB, d — NPOKaJleHHbIH CII0H, € — CTONO0BBIE AMbI
1-3 — ceBepO-BOCTOYHOE, I03KHOE, FOr0-3aMnagHoe CBATUINILA noceneHus bespiMennoe-II; 4 — caTH-

e 1 nocenenns Borycnas; 5 — cBATUIMILE HAa noceneHUMM MUPHBIH; 6 — Ky/1bTOBasi NOCTPOMKA Ha 1o-
cenennn KanntaHoBo-I

Fig. 1. Cult constructions of Timber-Grave culture settlements

a — stone constructions, b — credence table, ¢ — ditch, d — burnt soil, e — pole pits

1-3 — north-east, south, south-west sanctuaries of Bezymennoye-II settlement; 4 — sanctuary 1 at
Boguslav settlement; 5 — sanctuary at Mirnyi settlement; 6 — cult erection at Kapitanovo-I settlement
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puanax. ITo MeHblIEed Mepe, A1 CBATHIMIL 3a 3TUMH rpynnamu OyayT CTOSATb OT-
AeNbHble CTPOUTENIbHbIE TPAJULMHM KYJbTOBOH apXUTEKTYpPbl NOCEJEHUH CPYOHbIX
n1eMEeH. BbIensl0TCs YeTblpe rpynmnsl.

I — cATHIIMIIIA C KAMEHHBIMHM KOHCTPYKLUsIMU (noceneHue be3bimenHoe-II: cee-
PO-BOCTOYHOE M I0XHOE CBATHUNMLIA) (puc. 1, [, 2).

II - cBaTHAMILA, MIOMIA[b KOTOPBIX OFPAHMYEHA MPEPLIBUCTBIM PBOM (IOT0-3aMajHoe
caTunuile nocenenus besbimenHoe-II, catunuie 1 nocenenust borycnas) (puc. 1, 3, 4).

III — oTKpBIThIE MJIOIIAJKH C HEHTPAIbHbIM XEPTBEHHUKOM 0€3 apXe0JI0TUYeCcKH (PUK-
CHpYEeMBbIX KOHCTpYKUMI (cBATHMILE 2 nocenenus: borycnas; cestunuine Ycoso O3epo).

IV — coopyxeHnns co cTon60BO KOHCTPYKIHEH (CBATHIHMLIE OCeeHMst MUpHbIi
(puc. 1, 5) u aBe KyabTOBble MOCTpoiKU nocenenuit CrenaHoBka ¥ KanuraHoBo-I
(puc. 1, 6)).

Ha cpyOHbIX moceneHusix U3BECTHO |4 XXEpTBEHHUKOB B XHIMIIAX U CBSTHIIHU-
wax. Mx nogpoOHasi XxapakTEpUCTHKA laHa paHee, pa3paboTaHa UX Kinaccudukauusi
4 BbIsIBJIEHA KylbTypHasi cneudduka (Mumoxod, 2000. C. 86-93).

Lenp Hacrosinieit paboTbl — NPOCIEAUTb 3aKOHOMEPHOCTH NPOCTPAHCTBEHHOM
OpraHM3aLlM1H KyJl1bTOBbIX COOPY>XKEHHMI M OCOOEHHOCTH UX pa3MELLEHHs KaK B CTPYK-
Type KOHKPETHbIX MECT OCBOEHHOI'0 YeJIOBEKOM NPOCTPAHCTBA (MOCEJIEHUEe, XUJIH-
1ie), TaK ¥ B YHUBEPCAJbHON CETKE KOOPAMHAT, COCTOSIICH M3 aCTPOHOMHYECKHUX
OPHMEHTHPOB, HallpaBJIEHUHA FOPU3OHTA H T.A.

XapakTepHOil O0COGEHHOCTbIO CPYOHbIX MOCENEHYECKHX CBSITHIIMUIL SIBJISIETCS UX
MapruHanabHOE PACIOJIOXKEHUE M0 OTHOLIEHHUIO K MOCEJIEHUsIM (BCE CEMb KOMILIEKCOB
HaxofsATcsl Ha OkpauHe). [IpudeM, B yeTbipex Ciydasix — 3TO BOCTOYHas—CeBEPO-BOC-
TOYHasl rpaHuLia naMsiTHUKa. OcoOblil CTaTyC KYNbTOBBIX COOPYXXEHHI NpeAnonaraet
CTPOrYIO PerjlaMEHTUPOBAHHOCTh UX NPOCTPAHCTBEHHOH OPUEHTHPOBKH B IPUOPHUTET-
HBIX C TOYKU 3peHHsl 0OpsfOBO-MU(OIOrHYECKOro Komiulekca HampabieHusx. Ot-
[eNbHbIA BONPOC — KPUTEPHHU ONpefiesieHHst 3TUX HanpaBieHuil. [Ipo6iaema B TOM, 4TO
B CPYOHbIX KOMIJIEKCAX, IPY HAJNYUM YETKO BbIPaXXEHHOIO LEHTpa (:KEPTBEHHHK),
OTKY/la MOIJIM BECTHCh HaG/MIOEHHUs], HET CTOJIb XK€ SIBHO (PUKCUPYEMbIX B aPXEOJIOrH-
YeCKUX MaTepHanax MeTOK — MapKepOB aCTPOHOMUYECKUX OPHEHTHPOB. Ecniu npuHaTh
B KayecTBe N0CNeJHUX OCTATKH XePTBOIPHHOILIEHUH (OpYAusi, COCYbl, KOCTH XXUBOT-
HbIX) Ha [UIOLLAAM COOPYKEHUH, TO IPUAETCSI KOHCTATUPOBATh, YTO B PAMIE ClIy4YaeB HX
PaCIOJIOXKEHHE COOTBETCTBYET HEKOTOPBIM CONISIPHO-JIYHApHbIM HanpasneHusiM. Of-
HAKO MOJCYeTbl BEPOSITHOCTH NpeJHAMEPEHHOW 3aJaHHOCTH NMOAOOHBIX XapaKTepH-
ctuk (Ilomemkuna, I0pesuu, 1998. C. 24-25) noka3bIBalOT CKOpee MX Cly4yaiHbIA Xa-
pakTep. 34ech CBOIO pOJIb MrpaeT o01asi TeHASHLHMs s cpyOHOM KY/IbTYPbl — KOHIEH-
Tpauysi OCTATKOB XEePTBONPUHOIIEHUH Y CTEH MO NepUMeTpPy CBATHIMILA (puc. 2, 2).

—
Puc. 2. [TaMATHUKY C KyJIbTOBbIMU KOHCTPYKIHMSAMHU

a — rpyHTOBas fopora, b — ocTaTKn JKMJIHLL M CBATHIINLL, ¢ — 3€pPHOTEPKa, d- COCYIbl, € — 30HA KOH-
LEHTPALNHK XKEePTBONPUHOLLIEHHH, f — XXEPTBEHHHUK, g — KaMeHHble KOHCTpYKuMu. I, II, III — cBaTnanma

I — nnau nocenexus bespiMenHoe-II; 2 — Moens cBATHNMILA CPYOHOM KYNbTYpbl; 3 — )KXEPTBEHHHKH
(BBIMOCTKH M3 KOCTEH KMBOTHBIX); 4 — eMKOCTHbIE JKEPTBEHHHUKH C KAMEHHBIMH KOHCTPYKUHAMH

Fig. 2. The monuments with cult constructions

a — dirt road, b — remnants of dwellings and sanctuaries, ¢ — stone for grain grind, d — vessels, e — zone of
concentration of sacrifices, f — credence table, g — stone constructions. I, II, III — sanctuaries

1 - plan of Bezymennoye-II settlement; 2 — model of a sanctuary of Timber-Grave culture; 3 — credence
tables covered with animals’ bones; 4 — capacious credence tables with stone constructions
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B Takoii cuTyauuu pe3yibTaThl aCTPOHOMHYECKHX IPOMEpOB Bcerfa O6yMyT OcTaBaTh-
csl COMHUTENbHBIMY (Cp.: Yeproceumos, 2000. C. 181), Tem Gonee, Bpsij I 3aKONaH-
Hbl€ NPEIMETBI UK pa30UTble COCYAbI PeabHO MOIJIH CJIYXHTb KaKUMU-THOO BU3Upa-
MH, [JEACTBUTENBLHO HCIONb30BABIIUMHUCS B HAOMIOACHUSIX 3a ABUXECHHUEM CBETHIL.
EnuHCTBEHHOH 1OCTOBEPHOH aCTPOHOMHYECKOH NMPUBA3KOH MOXHO CUMTATh OpPUEHTA-
LMIO NPOXOJla U3 OJHOIO NMOMELIECHMS B IpYrOo€ B CEBEPO-BOCTOYHOM CBATHIIMILIE MTOCE-
nenusi be3sbiMeHHoe-II Mo oTHOWEHHIO K XepTBeHHUKY. OHa xopowo (HKcHpyeTcs
Oyiarofiapsi HAXOX/EHUIO 3THX OOBEKTOB HAa OJHOH OCH U PaclnoyIOXKEHUIO KaMHs-0p-
¢pocraTa, MapkupyolLero pa3pbiB npoxopa. [JJaHHoe HanmpaBlieHHE YETKO COOTBETCT-
ByeT TOUKE BOCXOAA COJIHIIA B IeHb JIETHETrO COIHUECTOsIHUSA (puc. 1, 1)

B ycnoBusix orpaHM4eHHOM BO3MOXHOCTH BbISIBICHHMSI YE€TKHUX aCTPOHOMHUYE-
CKMX OPHEHTHUPOB BHUMAHUE JIOJIKHO YIENSTHCS OPUEHTAIIMHM OCERBIX JIMHUH COOpY-
KEHUH M BXOAHBIX NpoeMoB ([lomemkuna, Opesuy, 1998. C. 9). OTauuuTenbHOR
4YepToii CpyOHbIX CBATHIIMI HA NIOCEJIEHUsIX, BULMMO, SIBJIS€TCSl HallUYUe ABYX Mpo-
THBOINOJIOXKHBIX BXO[OB, KOTOpbIE MOTYyT MAPKUPOBAaTh JTUHHIO OPHEHTUPOBKHU IIO-
CTpO€K. AHaNu3 CpyOHBIX MaTEPHAJIOB CBUAETEIbCTBYET, YTO NOJOOHAsA OPUEHTHU-
pPOBKa MMEET NOJYMHEHHOE I0JIOKEHUE 10 OTHOLIEHHIO K XKMJIOW YacTH NOCeJIKa, a
HE K CTOPOHAaM FOPH30HTA: BXOJ, K IOCEJIEHUIO — BbIXOJ, B NPOTHBOMOJOXHYIO CTO-
poHy. OcobGeHHO sIpKO MaHUrpauuecKoe eAMHCTBO CBATHIIUIL M MOCEJIEHHs Npo-
cnexxuBaeTcs Ha noceneHuu besbiMeHHoe-1I. 3peck ceBepo-BOCTOYHOE, IOXKHOE H
I0rO-3aMagHo€e CBITUJIMILIA LENOYKON 0603HayaloT rpaHULy MbIca, BO BHYTPEHHEH
4acTH KOTOPOro pacnojaranach xunasi 3actpodika (puc. 2, /) (ropu3oHT V-6, mo
B.H.Top6oBy). B 1aHHOM KOHTEKCTE MapruHajlbHOE PacloNOXEHHE CBATHIHUIIL pe-
aJIM3yeT B IPOCTPAHCTBEHHOM OTHOLUEHMM MAapKMPOBAHHOCTb FPaHULBbI “CBOEro”,
OCBOEHHOT'O 4€J10BEKOM, MPOCTPAHCTBA (TEPPUTOPHUS MOCENKA) U ““4ykKOro”, npu-
PONHOrO, OKPYXKEHHMsl, aCCOIMMPOBABLIETOCS B apXaM4YECKMX IPEACTABICHUSAX C
UHBIM MupoM (batibypur, 1990. C. 9). Cesitunuuia, pyHKIHOHAJIBHO CBSI3bIBAIOLIHE
4es10BeKa C CAKpallbHbIM, HECYT B 3TOM OTHOLICHHH MEMATHBHYIO Harpysky, 4To
00€ecne4YnBaeTCs y>K€ Ha YPOBHE CTPYKTYPHO-NIPOCTPAHCTBEHHON OPraHuM3anyM 1o-
cenka. B opueHTanMM CBATHIMIL IO JJIHMHHON OCH 60Jie€ OTUYETIHMBO MPOCIEXNBA-
€TCsl IPUYPOYEHHOCTb K CTpaHaM cBeTa. UeTbipe NOCTPOMKHU BBITAHYTbI 110 JIMHUU
I03-CB ¢ He6onbmuMHN OTKIOHEHUsIMH (puc. 1, /-4, 6). OcranbHble KOMILJIEKChI
RAIOT MHbIE OpUEHTHUPHI. I1pyU OUeBUIHON NOMHHAHTE CEBEPO-BOCTOYHOIO Halpas-
JIEHHS1 pa3MbITOCTb COOTBETCTBYIOLINX XapaKTEPHCTUK MOXKET ObITh 0OYCIOBIEHA
pa3sIMYHbIMU NPUYHMHAMU: OPHEHTUPOBKOM Ha NPUPOAHO-JaHAIa(dTHbIE OO BEKThI,
pONOBbIE MOTUJIBHUKH, YTO, B CBOKO OYEPEAb, HE HCKIIOYAET ACTPOHOMHMYECKHMX
NPUBA30K, HO OHHM B NIOJOOHOM CHUTYallMH “NIPEJIOMIISIIOTCSI” U HE PEKOHCTPYHPYIOT-
Csl [10 apX€O0JOrMYECKMM [IaHHbIM.

HaubGonee crporo periaMeHTHpOBaHHbIM B CpyOHOH TpPajULMHU BbITJSIIUT OpU-
€HTHPOBKa XEePTBEHHUKOB B CBATU/MILAX. B mecTy U3 ceMu cinyyaeB KE€PTBEHHUKHU
BHE 3aBHCHMOCTH OT OPUEHTHUPOBKH BCEH INOCTPOMKH COPUEHTHPOBAHBI CTPOroO MO
cTpaHaM cBeTa. biu3kas kapTuHa HaGMIOQAeTCsl U C XKEPTBEHHUKAMM B XKMIIMILAX,
KOTOPbIE YCTPOEHbI N0 TEM Xe NpuHuunam (puc. 2, 3—). MckioyeHne cocTaBisieT
>KEPTBEHHHK CBsTUNMIIA 1 Ha moceneHud borycnas, KOTOpbIN NOBTOPSIET OCEBYIO
opueHTupoBKy (103-CB) Bcero coopyxeHust (puc. 1, 4), yTo JHIIHUA pa3 NOXTBEp-
KAAaeT 3Ha4MMOCTb CEBEPO-BOCTOYHOIO CEKTOpAa B CPyOHOM NOCEIEHYECKON 00psia-
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HOCTHU, OUYEBHJIHO KaK-TO CBS3aHHOIO C BOCXO[OM COJIHI|A B IEPHOJ JIETHETO COJIHIIE-
CTOSIHMSL.

Takum 06pa3oM, OCHOBHbIMH NPUHLIMIIAMM IIPOCTPAHCTBEHHOI'O PACIOOXEHHUS
CpPYOHbIX CBATHJIUILL SIBISIETCS: | — MAaprUHalbHOCTb Pa3MELLEHHUsS] U MOJYHHEHHOCTD
3JIEMEHTOB IUIAaHUPOBKH 110 OTHOLIEHMIO K XHUJIOH 3acTpoiike; 2 — leHTpalbHOE pac-
[IOJIOKEHHE XXKEPTBEHHUKA U 00s13aTeIbHAsl EFO0 OPUEHTHPOBKA 10 CTPaHaM CBETa; 3 —
npeob1ajaHue ceBEpO-BOCTOYHOrO CEKTOPA B OCEBOM OPMEHTUPOBKE M PacClOjloXke-
HHUM B CTPYKTYype nocesneHus (puc. 2, 2). [locnennee B onpeneeHHOM CMbICIE KOppe-
JIMPYET C TPAJULMOHHON OPMEHTHPOBKOH yMepIIMX B CPyOHOH nmorpebGanbpHOi 00-
PANHOCTH, YTO BbI3bIBAET HHTEPEC C TOUKH 3PEHMS] PEKOHCTPYKLIUH KOHKPETHbBIX Ce-
MaHTHYECKHMX €MHHI] B KOHTEKCTE COJIIPHBIX M NOrpe6ajbHbIX KYJIbTOB.
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Some laws of spatial arrangement
of cult constructions of the timber-grave culture settlements

Roman Mimokhod

Priazovskaya archeological expedition, Donetsk

A number of cult constructions have been found at settlements of the Timber-Grave
culture. The constructions include grounds marked in different ways, which were used
as places for realizing repeated ritual actions. Credence tables, different cult structures,
sanctuaries are usually considered as such places (bepesanckasn, 1990. C. 85-88; Po-
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mawko, 1993. C. 79-90; I'opb6os, Mumoxoo, 1999. C. 24-45). The questions of spatial
arrangement of cult constructions and peculiarities of their locus in the space developed
by man (a house, a settlement) and in the universal grid of coordinates consisted of astro-
nomical alignments, directions of the horizon etc. are of great interest. According to our
estimations at settlements of the Timber-Grave culture there have totally been studied
7 sanctuaries, 2 cult structures as well as 14 credence tables found in dwelling places and
sanctuaries.

Cult constructions are divided into 4 groups according to specific features of their
arrangement: 1 — sanctuaries with stone constructions (Fig. 1, /, 2); 2 — sanctuaries
whose area is limited by a ditch (Fig. 1, 3, 4); 3 — open grounds with a central credence
table without any archeologically revealed constructions; 4 — erections with pole con-
structions (Fig. 1, 5, 6).

A characteristic feature of the Timber-Grave culture sanctuaries is their borderland
location as regards a settlement (all the 7 sanctuaries are on the edge of settlements). In
the 4 cases it is the east or northeast border of a site. A special status of cult construc-
tions presupposes a strict regulation of their spatial orientation in directions, which are
prior in terms of ritual-mythological complex. A separate problem is to find the criteria
for identification of these directions especially in the case of the Timber-Grave culture
sites, where there are no clear-cut astronomical alignments. The orientation of a passage
between two premises as regards a credence table in the northeast sanctuary of the
Bezymennoye-II settlement can be considered as the only reliable example of an astro-
nomical alignment. This direction corresponds promptly to the sunrise at the summer
solstice (Fig. 1, 7). On the other hand a due attention should be paid to orientation of axial
lines and entrances of constructions (I[Tomemkuna, FOpesuy, 1998. C. 9). Two opposite
entrances, which can mark the orientation line of a construction, might be a distinctive
feature of the Timber-Grave culture sanctuaries. The analysis of the Timber-Grave cul-
ture materials witnesses that such an orientation has a subordinate meaning rather for a
dwelling place of a settlement than for cardinal directions as shown by a principle where-
by the entrance leads to a settlement, the exit — vice versa. Spatial arrangement unified
for sanctuaries and a settlement is clearly observed at the Bezymennoye-II settlement,
located on the northeast coast of the Azov Sea. At this settlement the northeast, south and
southwest sanctuaries mark the border of a cape like a chain with a dwelling place inside
it (Fig. 2, I). In this context the marginal location of sanctuaries expresses in spatial
terms a border between “our own’ and “alien” (baui6ypun, 1990. C. 9) that is the terri-
tory developed by man (a settlement) and the environments associated with the Other
World in ancient view. Connecting man with sacral the sanctuaries carry out the media-
tory function, which is manifested in spatial arrangement of a settlement. In the orienta-
tion of sanctuaries along the long axis a link with cardinal directions is seen distinctly.
Four constructions are stretched out along the line southwest — northeast with slight devi-
ations (Fig. 1, /-4, 6). The other sanctuaries have different orientation. It is worth men-
tioning that in the orientation of sanctuaries along the long axis the northeast direction
prevails. Different orientation of the other sanctuaries might have the following reason-
ing: alignment towards the landscape objects, tribal burial places, including perhaps
astronomical alignments, which are not reconstructed on archeological data.

The orientation of credence tables appears to be the most strictly regulated in the
Timber-Grave culture tradition. In 6 cases out of 7 the credence tables are arranged
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towards the cardinal points (in latitude and/or longitude direction) independently of the
whole construction orientation. The credence tables in the dwelling places are aligned
according to the same principles (Fig. 2, 3, 4). A credence table in the sanctuary 1 at
Boguslav settlement in the middle reaches of the Samara river (the left tributary of the
Dnieper river) is the exception because it follows the axial orientation of the whole con-
struction, i.e. southwest — northeast (Fig. 1, 4). It confirms once more the significance of
the northeast sector among the rites of the Timber-Grave culture settlements, which must
be somehow connected with the sunrise at the summer solstice.

Thus, the basic principles of spatial arrangement of the Timber-Grave sanctuaries
are the following marginal locus and subordinate lay-out as regards a dwelling place;
2) central position of a credence table and its compulsory alignment towards the cardi-
nal directions; 3) prevalence of the north-east sector in the axial orientation and arrange-
ment of a settlement (Fig. 2, 2): 1). The latter to some extent is correlated with the tradi-
tional orientation of the dead in graves of the Timber-Grave culture, which can be inter-
esting in terms of reconstruction of concrete semantic units in the context of solar and
burial cults.



BJIVKHUA BOCTOK
NEAR EAST

Observation, theory and practice in late Babylonian astronomy:
Some preliminary observations

John Steele
University of Durham, Durham

Our knowledge of Late Babylonian astronomy comes from about 3000 cuneiform
tablets excavated from the sites of Babylon and Uruk in what is now Iraq. Through the
work of scholars over the past 100 years, something like half of these texts have now
been published, and somewhat more have been studied. Until recently, the focus of this
research was — as it had to be — in gaining a technical understanding of the astronomy
recorded in these texts, and we now, for example, largely understand the working of the
mathematical astronomy of the Seleucid period, and know the contents of the observa-
tional texts such as the astronomical diaries. More work remains to be done, however, in
understanding the earlier stages of Babylonian astronomy. But in addition, I think we are
now at a stage where we can begin to consider the general context of Babylonian astron-
omy. In particular, we might ask questions such as what is the relationship between the
mathematical astronomical texts of the Seleucid period and their forerunners? And how
do these relate to the non-mathematical astronomical texts, such as the astronomical
diaries which contain observations? Is there any link between the astronomy in these
texts and the practice of astrology in Mesopotamia? Or, in more general terms, what was
the astronomy for? These are some of the questions I would like to pose in this paper.
They are not simple questions, of course, but I hope to be able to make some preliminary
remarks which may bear upon these issues. Previous discussions relating to these ques-
tions include: Aaboe (1980), Brack-Bernsen (1997), Hunger, Pingree (1999), Rochberg-
Halton (1991), Rochberg (1993), Steele (2000c) and Swerdlow (1998).

It is useful to divide the astronomical texts from Babylon and Uruk into two main
groups: Non-Mathematical Astronomical Texts (NMAT) and Mathematical Astrono-
mical Texts (MAT). The former texts come predominantly from Babylon, whereas the
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number of Mathematical Astronomical Texts is split fairly evenly between the two cities.
Among the Non-mathematical Astronomical Texts we have several categories, such as
Astronomical Diaries, Goal Year Texts, and Almanacs (Sachs, 1948; Hunger, 1999).
These categories themselves are ancient, although the names we use for them are modern.

The primary observational text was the Astronomical Diary (Sachs, Hunger, 1988).
These texts contain day-by-day astronomical material, typically for a six or seven year
period. The astronomical information includes: the length of the lunar month; the so-
called “lunar six” which are the time intervals between the moon and sun crossing the
horizon on six occasions during the month; lunar and solar eclipses; passages of the
moon by Normal Stars (a group of 30 or so reference stars close to the ecliptic); the dates
and positions to the nearest zodiacal sign of the so-called “Greek-Letter” phenomena of
the planets (first and last visibility, stationary points, and achronycal rising); passages of
the planets by the Normal Stars; dates of solstices, equinoxes, and the first and last visi-
bility and achronycal rising of Sirius. Most of this material comes from observations.
However, when an observation was not possible because of bad weather, a prediction
may be given instead, and the dates of all eclipse possibilities, whether they were visible
at Babylon or not, are recorded. Furthermore, the dates of the solstices, equinoxes and
Sirius phenomena were never observed, but instead calculated by a simple arithmetical
scheme which we call the Uruk Solstice scheme (Neugebauer, 1975. P. 357-366).

At a fairly early date, the Babylonian astronomers realised that some of the planetary
and lunar phenomena recur after certain periods. For example, after 8 years, the Greek
Letter phenomena of Venus repeat on more or less the same day of the year, and at more
or less the same position in the sky. They used these periods to make predictions of future
events. To this end they compiled from the astronomical diaries collections of planetary
phenomena that for each planet was one period back from a particular goal-year. The
result of these Goal Year Texts, as they are called, may well have been the Almanacs and
Normal Star Almanacs, which contain predicted data for a coming year, although if so
then some minor corrections must have been applied to the goal year periods.

At the heart of the mathematical astronomy are longer, more accurate planetary peri-
ods, built up by noting the errors on the shorter periods. There are two main types of
mathematical astronomical text: ephemerides and procedure texts (Neugebauer, 1955).
The ephemerides give computed phenomena for the moon and the 5 planets. Procedure
texts, however, outline — albeit rather obliquely — the rules for computing these
ephemerides. Babylonian mathematical astronomy has as its primary goal the computa-
tion of the circumstances of all occurrences of a particular phenomena of one of the
heavenly bodies, given a set of initial conditions. Le., for the planets the dates and lon-
gitudes of consecutive Greek Letter phenomena, and for the moon the longitude of the
moon and several related functions used to determine eclipses and visibility phenomena
for successive new or full moons.

We can legitimately describe the MATs as being broadly theoretical. Can we then
talk about the NMAT as being broadly observational? Obviously, we can’t. Although the
Astronomical Diaries contain mainly observations, predictions are also reported, and
texts such as Almanacs and Normal Star Almanacs contain only predictions. What were
the source of the predictions? Most of the phenomena predicted for the Almanacs,
Normal Star Almanacs, and Diaries could be calculated by the mathematical astronomi-
cal ephemeridies. However, comparison of the dates of planetary phenomena in
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ephemerides with predictions in the NMAT reveals very little agreement. A particularly
illustrative case is with eclipses. The Diaries, Almanacs and Normal Star Almanacs
record the date of every lunar and solar eclipse possibility whether they were observed
or not. If the event did prove visible, then observed details, such as the time the eclipse
began and its duration and magnitude, would be recorded in the Diary. But if the eclipse
was not visible, either because it took place when the luminary was below the horizon or
because the shadow did not hit Babylon, then the eclipse was recorded as a prediction
and only a calculated time of the eclipse given. In the ephemerides, eclipses are deter-
mined by calculating a function related to the latitude of the moon at every syzygy, and
then declaring that those with the smallest latitude are eclipse possibilities. Thus, it
would be a simple matter for a Babylonian astronomer to pick out from an ephemeris all
eclipse possibilities to put in an Almanac or similar text. However, when we compare
preserved ephemerides with the eclipse predictions in the NMAT, we find a number of
discrepancies where eclipses are predicted in different months. In actual fact, the eclipse
predictions in the NMAT do not come from the ephemerides, but were instead made
using an earlier scheme based upon the so-called Saros cycle (Steele, 2000a).

So it appears that both the predicted lunar and planetary phenomena in the non-math-
ematical astronomical texts were not taken from the ephemerides. One question we must
ask ourselves, therefore, is why were the ephemerides not used? Twenty years ago the
answer would have been simple. Otto Neugebauer postulated that there were two groups
of astronomers in Babylon, one who were part of the Diary tradition, the other who
worked on the mathematical astronomy, and that there was very little communication
between them (Neugebauer, 1989). Aside from the implausibility of such an argument
we now have textual evidence to show that it was the same group of scribes who worked
on both MAT and NMAT texts (Rochberg, 1993). Instead, 1 think we have to look at
what the astronomical texts were for.

Two diametrically opposite views have recently been put forward, neither of which
seem to me to be completely satisfactory. Noel Swerdlow (1998) has claimed that the
observation and calculation of astronomical phenomena in Babylonia was intimately
connected with the practice of divination, in particular with the celestial omen series
Eniima Anu Enlil. David Pingree, however, takes the view that the astronomical diaries
were compiled for purely astronomical purposes, to gather information about periodici-
ties. He criticises Swerdlow’s claim on the grounds that not everything that was observed
or predicted was considered ominous in Enima Anu Enlil, and that many other astro-
nomical phenomena that were omens are not reported in the diaries and related texts
(Hunger, Pingree, 1999). He also argues that because the astronomical phenomena were
considered periodic and therefore predictable, they were no longer ominous, since an
ominous event must be unexpected. This latter statement cannot be justified, however. In
Mesopotamia, the ominous meaning of an event was not changed if it was predicted
beforehand, this just allowed you to be prepared for when the omen would occur.
Apotropaic rituals could then be performed which were intended to ward off the evil
associated with the omen.

My own view concerning the relationship between astronomy and astrology in
Babylon falls somewhat closer to Swerdlow’s than Pingree’s. However, I think that we
must not only consider whether the astronomy was related to the traditional Eniima Anu
Enlil divination, but also to the later forms of astrology, including horoscopic astrology,
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that we know were practised in Babylon. These grew directly out of the Enima Anu Enlil
tradition but included several innovations in the astrological techniques. Only the horo-
scopes among these late forms of astrology have been extensively studied (Rochberg,
1998). The horoscopes contain the positions of the sun, moon and planets in the zodiac —
generally given only to the nearest sign, but occasionally given to the degree — and a
selection of the other phenomena recorded in the Diaries. Rochberg-Halton (1989)
claims that most of the material they contain was calculated rather than observed. She
also claims that the majority of this material could have been abstracted from the
Almanacs. In this I believe she is correct as regards the horoscopes that come from
Babylon. The examples that were recovered from Uruk I will come to shortly.

If astrology was one of the purposes of astronomy in Babylon, then does this tell us
anything about why the predictions contained in the Diaries apparently come from the
simple non-mathematical schemes, rather than the generally supposed superior mathe-
matical astronomical methods. What astronomical computations were needed for astrol-
ogy? The apotropaic rituals evidently required some preparation since they often
involved the use of cultic objects or food. But only a rough estimate of the time of an
eclipse is needed. For the horoscopes from Babylon, the position of the planets general-
ly need only be calculated to the nearest sign, nothing more precise. The non-mathemat-
ical methods were perfectly capable of making such calculations. The predictions in the
Diaries may simply have been made to alert the astronomers to when it was necessary to
keep a watch for an event.

What I have just said is, I believe, the situation at Babylon. At Uruk I do believe that
the mathematical astronomy was used in the astrology. As I mentioned at the beginning
of this paper, we have only a handful of NMAT from Uruk. The vast majority of known
texts contain mathematical astronomy. We cannot fully rule out the accidents of excava-
tion for this fact, but it does seem to me that non-mathematical astronomy played a much
smaller role at Uruk than at Babylon. The preserved horoscopes from Uruk show sever-
al differences from their counterparts from Babylon. Most significantly they generally
give the planetary longitudes to the nearest degree, rather than just to the zodiacal sign.
Precise planetary longitudes are not given directly in any of the MNAT, although they
could possibly have been obtained indirectly from measurements of the distance of plan-
ets to the Normal Stars. However, they can be calculated much more readily using the
mathematical ephemerides. At this point I should mention a text I have only recently
studied, that may throw some light upon this question.

A 3405, a text which is currently unique, contains a collection of the dates and lon-
gitudes, given to the nearest degree, of the Greek Letter phenomena of the planets for
years 60 to 70 SE (Steele, 2000b). It turns out that this material was calculated by the
methods of the mathematical astronomical ephemerides. So, for the first time, we have a
text containing material that was collected together from the ephemerides. What makes
the texts particularly interesting is that it contains a colophon which indicates that the
tablet was written in SE 121. Why should this material have been gathered together? Why,
indeed, should material for a period more than 50 years earlier have been of interest? The
only suggestion I can give is that this text has to do with the casting of horoscopes.

Horoscopes, by definition, are cast after the time when a child is born. The longi-
tudes in A 3405 would provide a simple way of estimating the longitudes of the planets
for the Uruk horoscopes, simply by interpolating from the longitudes of the Greek Letter
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phenomena. Although this is only circumstantial evidence, I can see no better reason why
A 3405 would have been compiled.

In summary, therefore, I do believe that the astronomy practised in Babylon and
Uruk during the Seleucid period was intimately connected with astrology, and that this
may explain why non-mathematical astronomical predictions were made alongside those
from the mathematical ephemerides. However, my feeling is that this is not the whole
explanation. I think that we have to allow for a certain amount of intellectual curiosity
on the part of the astronomers, since the precision of the astronomy of the mathematical
ephemerides probably goes far beyond what was needed for astrology. Furthermore, it is
not clear to me how much astronomical developments were motivated by the needs of
the late astrology, or whether the astrology evolved to make use of the developments in
astronomy. I suspect a mixture of the two.
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HabniogeHusn, Teopusa U NnpakTuka
B NO34HEeBaBU/IOHCKOW aCTPOHOMMUMU:
HEKOTOpble NpeABapuUTesibHble 3aMe4YaHUs

ncon Cmua
Lypxamckuti ynusepcumem, ypxam

HCTOYHUKOM HAIMX 3HAHMHA O MO3[HEBABMJIOHCKOW aCTPOHOMHHM MOCIYKUIU
3000 knNMHOMHUCHBIX TabGJIMYeK, HAHJEHHBbIX NMpH packonkax BasmioHa u Ypyka
(TeppuTOpHs coBpeMeHHOro Mpaka). ¥ cunusiMu CnenuanucToB B TeYEHHE NOCIeN-
Hux 6osnee yeM 100 eT npuMepHO MOJTOBHHA 3THX TEKCTOB Obla ONyOIHKOBaHA,
HECKOJIbKO 60JIbliIee KOJIMYECTBO U3y4eHO. [10 HelaBHEero BpeMeHH UCCIIeI0BAaTEIN
CTaBHJIM CBOEI1 OCHOBHOM L[€JIbIO — KaK M JOJIXKHO ObIJIO ObITh — MOHUMAHHUE TEXHH-
4YeCKOH CTOPOHbI aCTPOHOMHH, KOTOPYIO AOHECIH A0 Hac 3TU Tabnuuku. Tenepb
MbI JOCTaTOYHO XOpOLIO NMOHHMMaeM, Kak paboTajl MaTeMaTHYeCKHil anmapart ac-
TpoHOMHH 3n0x# CeleBKHOB, U 3HAEM, YTO COJEPKAT Takue HaONIOfaTeNbHbIe
TEKCTbI, KaK ACTpOHOMHYECKHE JHEBHUKM. [IpeacTout erge MHOro pa6oThl, YTOOBI
pa3o0paThcs B BABUWIOHCKOM aCTPOHOMHM Ha paHHe# cTajiuu ee pa3Butus. K Tomy
Ke, JyMaeTcs, UTO ceidvyac Mbl HAaXOMMCSl HA TAKOM 3Talle, KOrfa y>Ke MOXHO MpH-
CTYIIUTb K PACCMOTPEHHMIO OOIIEr0 KOHTEKCTa BABMJIOHCKOW acTpoHOMMH. B yact-
HOCTH, Mbl MO/ Obl IOCTaBUTb BOMPOC O TOM, KaK CBsI3aHbl MeXJy co00i1 MaTe-
MaTHYeCKHe aCTPOHOMHYECKHE TeKCThl 3noxu CeleBKUIOB U NpeliecTBOBaBIINE
uM TekcThl? Kak Te u apyrue cBsi3aHbl C TAKUMHM HEMaTEMAaTUYECKMMU aCTPOHOMH-
YECKMMH TEKCTaMH, Kak ACTPOHOMHYECKHE [HEBHHUKH, cofepxkalue Habiopa-
TenbHbIN MaTepuan? EcTb M CBSI3b MEXIY aCTPOHOMUYECKOH MH(POpMaLuel, co-
OEpKALIENUCcss B 3TUX TEKCTAaX U acCTPOJIOTHYECKOW NpakTHKOi B Meconoramun?
Wnu, B 60j1€€ IMMPOKOM CMbICIIE: 3a4eM aCTPOHOMHUS Oblia HykHa? BoT, HEKOTO-
pble U3 BONPOCOB, KOTOPbIE XOTEJIOCh Obl NOCTAaBUThL B JaHHOW cTaThbe. KOHEUHO,
3TO He NMPOCTbIE BONPOCH], HO HEKOTOPbIE NPEBAPUTEIbHbIE COOOPAXKEHHS MO HUM
MOXHO ObL10 ObI BbICKa3aTb. [IUCKycCHS IO 3THUM TE€MaM yXKe BeJlaCb B HAYYHOM
MUPE H Hallllla OTpaXkeHHe BO MHOrux pabotax (Aaboe, 1980; Brack-Bernsen, 1997,
Hunger, Pingree, 1999; Rochberg-Halton, 1991; Rochberg, 1993; Steele, 2000c;
Swerdlow, 1998).

CunTaeTcs 1enecooOpa3HbIM pa3feasiTh aCTPOHOMUYECKHE TEKCThI BaBuio-
Ha U YpyKa Ha [IBe OCHOBHbIE IpYINbl: HEMaTeMaTHYECKHE aCTPOHOMHUYECKHUE
TekcTbl (HMAT) n matemaTndeckue actpoHomudeckue Tekctol (MAT). IlepBbie
NPOMCXOIAT NPEeuMYLIECTBEHHO U3 BaBuiioHa, BTOpbIe JOCTATOYHO paBHOMEPHO
pacrnpenessitoTcss Mexay o6ouMu ropogamu. HeMateMaTuyeckue TEKCThI B CBOIO
oyepenb NOAPA3AEIAIOTCS Ha HECKOJILKO KAaTErOpuil: ACTpPOHOMHYECKHE JHEBHH-
ku, llenesbie-I'ogoBbie TekCcThbl U1 AnbMaHaxu (Sachs, 1948; Hunger, 1999). Kare-
FOPHH 3TU caMu No cebe ApeBHHE, XOTA ynoTpebisieMble HAMU Ha3BaHHs — COBpe-
MEHHbIE.

IlepBHYHBIM aCTPOHOMHYECKHUM TEKCTOM ObLT ACTPOHOMHMYECKHMHA NHEBHHUK
(Sachs, Hunger, 1988). B nHeBHUKaX cofiep>KaTcs eXeJHEBHbIE aCTPOHOMUYECKHUE
3allKCH, Yalle BCero 3a 6—7-JIeTHUH NepUOl, a UMEHHO: NPOJOJIXKHUTEIbHOCTb JTyH-
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HOI'0 Mecsilja, TaK Ha3blBaeMble “JIyHHbIE IIECTh’ (TO €CThb MHTEPBAJIbl BpEMEHU
MEXJy IECTbIO MOMEHTAaMHU NepecedyeHus TuHUKM ropu3oHTa JIyHoi u ConHueM B
Te4YeHHe Mecsla), JyHHble M COJIHeYHble 3aTMeHMs, npoxoxyeHue JIyHo#l Hop-
MaJIbHBIX 3Be3[1 (rpynna npuMepHo u3 30 onOpHBIX 3Be3] BOJIU3H 3KJIUNTHKH), Oa-
Thl U MOJIOXEHUE MJAHETHBIX SIBJIE€HUHA OTHOCHTEJILHO OJIMXKailIero 3Haka 30/q1-
aka (nepBast 4 NOCIEAHsIA BULUMOCTb, CTALlUOHAPHBbIE TOUKU M aKPOHUYECKUiT BOC-
X0[), MPOXOX/IeHUe IJIaHETaMH HOPMAJIbLHBIX 3BE3[, JAaThl COJIHLIECTOSIHUM, paB-
HOJICHCTBUH, NEPBOM U NOCIeAHeH BUTUMOCTH U aKPOHMYECKOro Bocxona Cupmy-
ca. B GonbplIMHCTBE ciaydaeB 3TO MaTepuan HabmropeHuwit. OgHaKko, ecnu u3-3a
MI0XO0M noroabl HabJaOAeHHE ObIJIO HEBO3MOXHO, BMECTO HET'O MOIJIO HCIOJIb30-
BaThCs NMPEACKa3aHUe: MO3TOMY NaThl BCEX 3aTMEHHUN 3apUKCHUPOBAHbI HE3AaBUCH-
MO OT TOro, ObIJIM 3aTMEHHS BUIHBI B BaBui1oHE uin HeT. Bosee Toro, maTel COH-
LUECTOSIHUM, paBHOJEHCTBHIA U SIBNEHUH, CBSI3aHHbIX ¢ CHPHYCOM, BBLIBOIMIIM HE HA
OCHOBE HaO/IOEHUH, & PACCUUTBIBAJIM 10 NPOCTOH apudMETHYECKON CXeMe, KO-
TOPYIO Mbl Ha3blBa€M YPYKCKOM cXeMOH coyiHuecTosiHu#l (Neugebauer, 1975. P.
357-366).

JIOBOJILHO paHO BaBMJIOHCKHE aCTPOHOMBI YCTAaHOBMJIM, UTO HEKOTOpHIE IIa-
HETHbIE U JIYHHbIE SIBJICHUS TOBTOPSAIOTCS Yepe3 OnpefieIeHHbIe IPOMEXYTKHU Bpe-
MeHu. Hanpumep, no npoiectsuu 8 JIeT rilaBHble TOYKH BeHepbl OKa3bIBalOTCH
NpUOIHM3UTENBHO B TOT K€ I€Hb FOJla IOUTH B TOM XKe MecTe Heba. DTU MPOMEXYT-
KM BPEMEHHU CTaM MCIOJIb30BaTbCS IS NMPECKa3aHMs MOCIENyIOLMUX COObITHH.
Hcxopst u3 3Toro, Ha oCHoBe ACTPOHOMHMYECKHUX JJHEBHUKOB cobHpanach UHGOP-
Manus o IJIaHETAPHBIM SIBJICHUSIM, KOTOPast ISl KaX/IO¥ IUIaHeThI ObL1a 3HaUMMa
3a nepuoj A0 JaHHOro uenesoro ropa. M3 lleneBbix-I'OfOBBIX TEKCTOB BHOJIHE
MOIJIM BO3HUKHYTh AJIbMaHaxu M AJIbMaHaxu A7 HOPMaJIbHbIX 3Be3]], KOTOpbIE
cofiepKalii MpeacKa3aHus JJIs HaCTYNAIOLIEero rofia, XOTs B 3TOM Cllyyae HEKOTO-
pble He3HAUUTENbHbIE NMONPAaBKHU, N0-BUAMMOMY, BHOCUIIUCH B LieJIEBble FOOBbIE
NepHofbl.

MartemaTnueckasi acCTpOHOMHUS ONUpaeTcs Ha 6oJiee IVIMHHBbIE U TOUHbIE MIAHEeT-
Hble NEePHOJbI, MONYYEHHbIE NYTEM BBISIBJICHHUs OIMOOK B NMepHoiax 6oyiee KOpOT-
kux. CyIECTBYIOT IBa OCHOBHbBIX THIIA MATEMAaTHYECKUX ACTPOHOMUYECKUX TEKCTOB:
acpeMepuabl U MeTouyeckue TeKCThl (Neugebauer, 1955). ddemepuanl conepxkat
BbIYHMC/ICHHBIE siBIICHUS 1isi JIyHBI ¥ NsiTH 11aHeT. MeTouYecKue TEKCThI Iak0T, X0-
TS ¥ HECKONBKO TYMAaHHO, NIPaBUJIO BbluKMcleHus 3¢emepun. M3HauanbHOM 3aaueit
BaBHJIOHCKOH MaTeMaTHYe€CKOH aCTPOHOMHH SIBJISIJIOCH BbIYUCIIEHUE BCEX IIPOSIBIIE-
HHI KOHKPETHOT'O (heHOMEHA /IS TOTO WM MHOTO HeGECHOro TeJia NP HaINuuM Ha-
YalbHbIX ycnoBuil. To ecTh ISl MIAaHET — 3TO AaThl U NMOCIEHOBATENbHbIE JOJITOThI
IJIs TJIaBHBIX TOYEK, IS JIyHBI — ee TOJIr0OTa M HEKOTOpbIE JPYrue BEJIHMYUHbBI, UC-
NoJIb3yeMble IS MpeCKa3aHUs 3aTMEHUIA U BUAMMOCTH B NPEACTOsIIIEE HOBOJIYHHUE
WJIM TIOJTHOJIYHHUE.

MaremaTnyeckue aCTPOHOMHYECKHUE TEKCThl MOKHO Ha 3aKOHHOM OCHOBAaHHMH
CYMTaTh BrOJHe TeopeTHuyeckumu. Ho MoxeM nu Mbl roBoputh 0 HMAT kak o
BNOJIHE HaOmiofaTeNbHbIX TeKcrax? Ou4eBHAHO, HET. XOTS ACTPOHOMHYECKHE
MHEBHUKHU COIEPKAT MaTepHas HaOIIONeHUl, B HUX TaKXKe aHbl ¥ IPE[CKa3aHus, a
B TAaKUX TEKCTaX, Kak AJIbMaHaxH U AJIbMaHaX¥ HOPMAJIbHBIX 3B€3[], — TOJBKO
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npepacka3anusi. Ha yem ocHoBbIBanuch npeacka3zanusi? bonblIMHCTBO npepckasa-
Hull B AlbMaHaxax, AJIbMaHaxax HOpMaJIbHbIX 3Be3 U [JHEBHUKAaX MOTJIM PacCyM-
TbIBaTbCS [0 MAaTEMAaTHYECKMM aCTPOHOMHMYECKMM 3¢pemepuaaM. OqHaKO CpaBHe-
HHUE NOKa3bIBaeT BECbMa MAJIYIO COIIACOBAHHOCTb MEX/Y CPOKaMHU IUIAaHETHBIX SIB-
neHui B a¢peMepunax u npepckasanusimu u3 HMAT. OcoGeHHO sIpKO 3TO BUIHO Ha
npuMepe 3aTMeHuil. B [IlneBHuKax, AnbMaHaxax ¥ AJibMaHaxax HOPMaJbHbIX 3BE€3]
yKa3aHbl CPOKH BCEX BO3MOXHbBIX JIYHHBIX U COTHEYHbIX 3aTMEHUIN HE3aBUCHMO OT
TOro, HaOJaromanauch OHW WM HET. Ecau coObiTHE MeHCTBUTENbHO HAOJIIOAANOCh,
Toraa B [JHEBHUK BKJ/IIOYAIUCh TaKUe MOAPOOHOCTH, KaK Ha4yasao, NPOAOJIKUTEb-
HOCTb M BeJTMunHa 3aTMeHus. Ho eciiu 3aTMeHHs He BUIEH, TIOTOMY YTO B 3TOT MO-
MEHT CBETHJIO HAXOAMJIOCH MOJ] TOPU30HTOM MJIM IOTOMY, YTO T€Hb HE NMPOXOJUiIa
yepe3 BaBunoH, To 3aTMeHHE 0TMeYaoch B [IHEBHUKAX KakK Npeficka3aHue U aBa-
JIOCh TOJIbKO pacueTHOE BpeMs ero Havaja. B acgeMepupmax 3aTMmeHus onpepnensi-
JIMCh MyTeM pacyeTa PYHKUMH, OTHOCSMLIEHCS K MpoTe JIyHbl B KaXKA0H CU3NIUY,
a CU3UIMM C HAUMEHBIIMMH LIUPOTAMH OO'BSIBISUIMCh BO3MOXKHbBIMH 3aTMEHHSIMHU.
ITosTOMy BaBMIIOHCKOMY aCTPOHOMY ObLIO HETPY/IHO B35ITh BCE BO3MOKHbIE 3aTMeE-
HUS U3 3¢peMepu]l ¥ BKIIOYUTHL B AJIbMaHaxX WM ApYroi nofo6HbIi TekeT. OnHako
IIPH CONOCTABJIEHUU COXPaHUBLIUXCS adeMepup ¢ npeackasanusmu B HMAT o6na-
PYKMBAeTCsl PSl PACXOXKIEHUI — 3aTMEHHS NPEACKa3bIBAIOTCA Ha pa3Hble MECSLbI.
Ha camom pene npepcka3anus 3atmeHnit B HMAT penanuck He Ha OCHOBe 3¢heMe-
puYA, a cornacHo 6oJjiee paHHE# cXeMe, OCHOBAHHON Ha TaK Ha3bIBAEMOM IIEpUOAE
“capoc” (Steele, 2000a).

HTak, oka3biBaeTcs, YTO MpPENCKA3aHUS JIYHHbIX M IUIAHETHBIX SIBICHHUA B
HMAT 6panuch He u3 acpemepua. CienoBaTeaIbHO, MOXKHO 3a1aTh BONPOC: NOYEMY
aceMepubl He Ucnosb3oBanuch? [IBaguaTts et Ha3ag oTBeT ObLI 6b1 MpocT. OTTO
Heiire6aysp yTBepxaai, uTo B BaBuiioHe Obli0 [1B€ rpynmnbl acCTpOHOMOB. OfHHU
NpUAEPXUBAIKCH Tpaguluu [IHeBHUKOB, pyrue paboTanu Hajg MaTeMaTHYeCKOH
aCTPOHOMUEI, 1 KOHTAKTOB MEXAY HUMHU NoYuTH He Ob1n0 (Neugebauer, 1989). Ta-
KO€ YTBEPXKAeHHE KaXXeTCsl HeNPaBIONoJ0OHbIM, K TOMY XK€ Y HaC CEroiHs HMEIOT-
csl NUCbMEHHbIE cBUAETeNbCTBa, 4YTO ¢ MAT u ¢ HMAT paGoTtana ogHa U Ta Xe
rpynna nucuoB (Rochberg, 1993). CTOUT NOCMOTPETSD, AJIS YET'O CO3/1aBAIMCh ACTPO-
HOMHYECKHE TEKCTHI.

HepaBHo Obliym BbICKa3aHbl iBE JUAMETPAJIbHO NPOTHBOMNOJIOXHbIE TOYKH 3pe-
HMSI, HU OfIHA U3 KOTOPBIX HE NPeCTaBIsieTCss aDCOMOTHO YOBNIeTBOpUTeNbHOH. Ho-
anb CepmiioB (Swerdlow, 1998) yTeepxkpuaeT, 4To HaOJNIOEHUS U pacyeThbl aCTPOHO-
MHUYECKHUX sSIBJICHUA B BaBUioHe ObIIM TECHO CBSI3aHbI C NPAKTUKOH raflaHuil (quUBH-
HalMit), B YaCTHOCTH, C HeOECHbIMU 3HAMEHUSIMU cepul Inyma Any IHauaw. C apy-
roit croponsl, [1aBug ITuHrpu cuntaet, YTo ACTPOHOMHYECKHE THEBHUKHM COCTABIISA-
JIUChb C YHCTO aCTPOHOMHYECKOi LIeJIbl0 — Ansi c60pa MH(pOpMaLuK O NePUOTUYHO-
cTsax. OH KpUTHKYET TOUKY 3peHust H. CBepiiioBa Ha TOM OCHOBaHHUH, YTO HE BCE Ha-
GiioaBlIMECs M TNpeNCKa3aHHbIE SIBIICHUS KJIACCH(UIMPOBANUCH KaK 3HAMEHHUS B
IHyma AHy IHAuUAb, @ MHOTUE aCTPOHOMHYECKUE COOBITUS, CYUTABIIMECS 3HAMEHH-
sIMH, HE NpeJCTaBlieHbl B [IHEBHUKAX U ApYruX NoAoOHbIX TeKcTax (Hunger, Pingree,
1999). [. ITuHrpu Tak>ke yka3bIBaeT Ha TO, YTO, MOCKOJbKY CYHUTAJIOCh, YTO BCE ac-
TPOHOMUYECKHUE SIBJIEHUS] IEPUOAMYECKH NOBTOPSIOTCS U, CIEI0BATENLHO, NPECcKa-
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3yeMbl, OHU YK€ He MOIJIM ObITb 3HaMEHUsIMH, H60 3HaMEHUE Bcerja HEOXKUIaHHO.
INocnenHee yTBepKAEeHUE, OHAKO, TPYAHO NMPH3HATh CIpaBelanBbiM. B Meconora-
MMM COOBITHE HE NEPECTABAIO ObITh 3HAMEHUEM OT TOTr0, YTO ObLIO MPEICKa3aHo 3a-
paHee, — 3TO IIPOCTO [AAaBaJI0 BO3MOXHOCTb NIOATOTOBUTLCS K TOMY MOMEHTY, KOrja
3TO cOObITHE CNTy4anoch. MOXHO ObLIO COBEPLINTb PUTYaNbl, OTBOAsLLHKE Geny, KO-
TOpasi aCCOLMUPOBANACh CO 3HAMEHHEM.

Touka 3peHHst aBTOpa CTaTbH Ha B3aUMOCBS3b aCTPOHOMMH U acTpoJjioruu B Ba-
BUJIOHe 6mke K Touke 3peHust H. Cepnnosa, a He [I. ITunarpu. OgHako cnenyer mno-
AYMaTb HE TONBKO O TOM, ObllIa 1M ACTPOHOMHSI CBsI3aHa C rafjaTelbHON TpaguLHe
IHyma AHYy IHauab, HO U O TOM, ObLa JIU OHA CBsi3aHa ¢ 6oylee MO3THUMH BUIAMH ac-
TPOJNOruH, B YaCTHOCTH, TOPOCKONUYECKOMH, HACKOJILKO HAM U3BECTHO, IPAKTHKOBAB-
ureiicss B BaBunone, koTopele, sBNSASCH NPSIMbIM Pa3BUTHEM TpaguUMu Iryma Any
OHAunb, UIMENM U HEKOTOPbIE€ HOBIIECTBAa B MPAKTHKE pacyeToB. VI3 Bcex Mo3mHUX
BHJIOB aCTPOJIOTHHU HIMPOKO M3Y4alIHCh TONBLKO ropockonsl (Rochberg, 1998). I'opo-
cKomnbl BKJIIOYAT nosoxeHus Conuua, JIynsl u nnaxet B 3oquake (06ObIYHO yKa3bIBa-
€Mble C TOYHOCTBIO [0 OJIMKailero 3Haka, HoO MHOrja — ¢ TOYHOCTBIO IO Fpajiyca) u
BbIOOPKY NpOYMX siBJIE€HUH, 3apukcupoBaHHbIX B [IlHeBHukax. ®. PoxGepr-XanbToH
(Rochberg-Halton, 1989) yTBepknaeT, 4TO OONBIIMHCTBO CONEPXKALIUXCS B TOPOCKO-
nax CBeJeHHil — pe3ybTaThbl BLIYUCIEHHH, a He HabmoneHui. OHa Takxke IoJiaraer,
4yTO GOJbllIasi 4acTh JaHHbIX Morya ObITh U3BNedYeHa U3 AnbMaHaxoB. M oHa npasa,
KOrfia peyb UeT O BAaBUIOHCKUX TOPOCKOMNaXx.

Ecnu acTtponorus siBnsiiack OOHOW U3 3ajay BaBHJIOHCKOW aCTPOHOMHUH, TO 00'b-
SICHSIET JIM 3TO, IOYEMY NpefcKa3aHus B [IlHeBHUKAX fielalnuch MO NMPOCTOH HeMarTe-
MaTH4eCKOH cxeMe, a He MaTeEMaTHYECKMMH METOIAMH, CYUTABILUMUCS Oosee coBep-
HIEHHbIMU? B KakuX acTpPOHOMMYECKHX pacyeTax HyXpaanach actponorus? OTBops-
upe 6eny obpsnbl TpeGOBaNM MOArOTOBKH, TaK KAaK YacTO B HUX HCIOJIb30OBAIHChH
KYJIbTOBBIE NIPpEAMETHI U nUlIa. Bbl1o oCTaTOYHO NPUGIU3UTENBLHOTO ONPENECHUs
MOMeHTa 3aTMeHus. ['opockonsl u3 BaBuioHa TpeGoBanyu [ CBOETO COCTABIICHUS
pacyeToB MOJIOKEHUSI CBETHJI C TOYHOCTbIO TONBKO N0 Oiuxaiiiero 3Haka, He 60-
nee. Takue pacyeTbl BIOJHE MOXHO ObLIO MpofenaTh C NOMOLIbI0O HEMaTeMaTHye-
ckux MeTofoB. IIpencka3zanusi B [IHEBHUKAX, BEPOSTHO, YKa3bIBalH aCTPOHOMY MO-
MEHT, KOrfia Hy>kKHO ObITb FOTOBBIM K HaOMIOAEHUIO JAaHHOTO siBleHus. TakoBa Obina
cutyauus B BaBunoxe.

B Ypyke acTponorus, no-BUHAUMOMY, NOJIH30BaIaCh MATEMATHUECKOH aCTPOHO-
mueil. Kak ckazaHo B Hayasie cTaTbi, Mbl UMeeM Heboubluoe konuyectBo HMAT u3
Ypyka. B orpoMHOM GONBIIMHCTBE U3BECTHBIX TEKCTOB COMEPKUTCS MaTeMaTHye-
ckasi acTpoHoMHsi. TyT Helb3s NOJHOCTBIO MCKIIOYUTH IJIEMEHT CIYy4YaiHOCTH NpPHU
packKomkax, HO, KaXeTcsi, B YpyKe HeMaTeMaTH4YeCcKasi aCTPOHOMHUS Urpajia ropasfio
MEHbLUYIO pojb, 4yeM B BaBunone. CoxpaHuBILKECS TOPOCKONBI U3 Y PyKa HMEIOT He-
KOTOpbIE OT/IMYHUS OT UX aHanoros u3 Basunona. HauGonbiiee 3Ha4eHUEe UMEET TOT
¢akT, 4TO JONTOThI UIAHET YKa3bIBAIOT B HUX, KaK MPaBHJIO, C TOYHOCTBIO [0 'Pajiy-
ca, a He pOCTO [0 30[MaKANbHOro 3HaKa. TOYHbIE JONTOThI NJIAHET HE NAIOTCs Npsi-
MO HH B ofHOM HMAT, x0T ux, BULUMO, MOXKHO ObLIIO MONYYHUTh KOCBEHHO, yTEM
N3MEPEHHs paCCTOSIHUSA MJIAHETHI O HOPMaJbHBIX 3Be3ll. OIHAKO UX ropasfo npoile
BbIYUCIMTb HA OCHOBE MaTeMaTUYECKHUX adeMepHua. XOoTenoch Obl yIOMSAHYTh OfMH
TEKCT, KOTOPbIA MOXET NPOSICHUThL AAHHYIO NpobyieMy.
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Tekcr A 3405, Ha gaHHBIA MOMEHT YHMKANbHBIA, COOEPXKUT AAThl U JONTOTHI C
TOYHOCTBIO [0 Tpajfiyca IUIAaHETHbIX siBIeHHH Ha 60—70 ropbl celneBKUACKON 3IpbI!
(Streele, 2000b). Kak oka3anoch, 3TH BEJIMUUHbI ObUTH BHIYMCIIEHbI METOIOM MOJyYe-
HHSl MaTEMaTHYECKUX aCTPOHOMHYECKHX 3¢eMepun. TakuM o6pa3oM, Mbl BepBble
UMeEEM B HallleM pacnopsKeHHHM TEKCT, COfepXKallui Habop JaHHbIX U3 3demepus.
Oco6eHHO HHTEpeCcEH 3TOT TEKCT MOTOMY, UTO B HEM UMeeTcsi KOO OH, Te yKa3a-
HO, YTO TEKCT ObL1 HanucaH B 121 r. ceneBKUACKOH 3pbl. 3aueM noHagoOunach 3Ta
nopgbopka matepuana? IToueMy MOriu NMpeNcTaBIsITb MHTEPEC JaHHble Oojee yeM
NSTUAECITHIETHEN faBHOCTH? EQUHCTBEHHOE, YTO MPUXOAUT HAa YM — TEKCT UMEN OT-
HOUIEHHE K COCTaBJIEHUIO TOPOCKOIMNOB.

T'opockonbl o onpefeaeHnIo COCTaBISIOTCS HA MOMEHT POXIEHHS! MIIafieHLa.
C nomouubio NpuBegeHHbIX B TeKcTe A 3405 gosror Jierko GbLI0 OUEHUTh JOJATOThI
IUTaHET [JIs1 TOPOCKONOB, COCTABNISIEMbBIX B YpyKe — TpeboBanach TOJIBLKO HHTEPHONS-
1Sl AONTOT INaBHbIX TOYeK. Ml XOTH 3TO TONBKO KOCBEHHOE CBHAETENbCTBO, HEBO3-
MOXKHO HaiiTH Gonee pa3yMHON NpUYHMHBI NosiBeHus A 3405, yeM BbICKa3aHHas A0-
ragka.

HTak, 04eBMAHO, YTO aCTPOHOMMUYECKAsl IEATENbHOCTE B BaBunone u Ypyke B
CeJIEBKHICKUIA nepuoy Oblila TECHO CBsI3aHa C aCTPOJIOTHEH, YeM M OO'BSCHAETCS TOT
¢hakT, UTO HEMaTeMaTUYeCKUe aCTPOHOMHYECKHUE NMPEICKa3aHUsi COCYLECTBOBAJIU C
npefcKa3aHusIMH [0 MaTeMaTUyecKuM 3demepunaM. ONHAKO €CTb OLIYUIEHHE, YTO
HNaHHOro OO'bSICHEHUs1 HEOCTATO4YHO. JlyMaeTcsi, Mbl IOJIXKHBI CAENIAaTh CKUJKY Ha He-
KYIO UHTEJUIEKTYalbHYIO JIIOOONBITHOCTh IPEBHUX acTPOHOMOB, HOO TOYHOCTb ac-
TPOHOMHH MaTeMaTHYeCKHX 3deMepus ropas3fo BbIllIe TOH, B KOTOPO¥ HyXHanach
acrposorusi. bonee Toro, He sIcCHO, B KaKO¥ CTeNeHH pPa3BUTHE ACTPOHOMHUH CTUMYJTH-
POBajOCh HY>KIaMH NMO3AHEH aCTPOJIOTHHU, JOCTUIJIA JIM aCTPOJIOTHs TOH CTENEHHU pa3-
BUTUs], KOIJla OHA MOIJIa MCNOJIb30BaTh JOCTHXKEHHUs acTpoHoMuu. Kaxercs, umeno
MECTO COYeTaHHe U TOro, u Jpyroro.

I TTo oOwenpuHATOl XpoHONOrMM 3Ta faTta cootBercTByer 252/1-242/1 rr. go H.3. (Bukep-
man 3.1 XpoHonorus gpesHero mupa. MockBa: Hayka. 1985). — ITpumeu. peo.



The Sumerian-Babylonian calendar
and symbolism of sacrifices

Igor Sviatopolk-Tchetvertynski

Moscow, Russian

The systematic study of the position and arrangement of symbols within Sumerian
and Babylonian religious texts is suggested by the existence of numerous so-called
‘Lists’ compiled by Sumerian and Babylonian scribes (e.g. ‘An-Anum’, List of ME etc).
The arrangement of symbols related to certain gods is of great importance for us, because
the same principle is presented in the structure of the Nippur Calendar which was wide-
spread around the Ancient Near East since about 2000 BC. Sacrificial cults were direct-
ly incorporated into the calendar system and they made up the most ancient skeleton of
it. In this paper we make an attempt to trace the internal logic of this incorporation. We
used the arrangement of symbols from three basic sources, which enables to offer the
reconstruction of the Sumerian-Babylonian World Outlook: 1. The list of a hundred ME!
(Farber, 1973). 2. The Sumerian-Babylonian calendar of holidays from Nippur (Cohen,
1993). 3. The ‘Astrolabia B’2 (Weidner, 1915). Such a Late-Babylonian source as the
‘Astrolabia B’ presents parities between the names of gods, certain constellations and
months of the Nippur Calendar related to them. They are presented in the summary table
as a systematic observance.

The lunar nature of the Sumerian-Babylonian calendar with its attachment to the
change of lunar phases also appears to be related to the transfer of the ME from one god
to another: the cycle of transition is defined by change of the lunar phases. In 1996-1998
three levels were singled out by me, while sorting out the Nippur Calendar months in
accordance with its inherent symbolism (Ceamonoak-4emsepmuinckuii, 1996; 1997,
1998 b): 1. Heavenly light level of An, Enlil and Ninurta (Full moon symbolism, Months

I ME etymologically means ‘essences’. In the Sumerian culture they are categories, which have such
meanings as ‘predetermination, divine authority, magic power’. A set of these categories had a tendency to
pass from one god to another increasing his personal value, since those ME enabled to have control over the
divine and human worlds. ME could take a form of different things keeping their subtle qualities.

2 The *Astrolabia B’ is a text from the town of A33ur (XIth century BC) compiled in the Sumerian and
Akkadian languages. It comprises a menology, which comments upon ritual contents of each month. It also
includes a big catalogue of heliatically rising stars assigned to three parts of a year.
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II, V, VIII, XI); 2. Terraqueous level of Inanna and Enki (Months III, VI, IX, XII);
3. Chtonical dark level of Dumuci, Ereshkigal (New moon symbolism, Months I, IV, VII,
X) (Ceamonoak-Hemsepmuinckuii, 1998 b. C. 238-245). So trinomiality of the
Universe expressed by the Sumerian-Babylonian calendar was established. An attempt
was undertaken to present Sumerian cult feasts using the threefold vertical division of the
Sumerian textual universe as shown in the summary table (Ceamonoak-4emeepmuin-
cxuti, 1998 b. C. 237). On the basis of the texts connected with sacrifices we can show
how the reconstructed canon works being able to restore a unified textual space from cer-
tain fragments of mythological canvas. Symbolism of these sacrifices served as the mate-
rial for the reconstructed ritual canon. According to Marcel Mauss, sacrifice is a religious
act, which by means of a prey consecration changes the status of a person performing this
act or changes the status of objects interesting to him (Mocc, 2000. C. 19). The main idea
of sacrifices is a refusal of an individual (who could be a king / queen or a god / god-
dess), personifying socium (or a part of space), of his / her property of animal or vege-
tative origin in favour of god with the purpose of restoring prehistoric connection
between the Sky and the Earth (cosmological aspect), a certain alienating into the world
of death to reproduce a new life — reality (esoterical aspect; it most clearly manifested
itself in sacrifice of the god We-il and in the rites of the group B, see below). Sacrifices,
which base the present paper, are as follows:

A. Obvious sacrifices (immolations):

Al. Immolation of a bull and a lot of flocks and herds performed by the god Enki
[the text ‘Enki and Eridu’ (Al-Fouadi, 1969. P. 74 (footnote 93), P. 82)], by Pabilsag?
[in the composition ‘Nininsina’s Journey to Nippur’ (Al-Fouadi, 1969. P. 39, footnote
41)]. The same rite is executed after /nanna’s arrival in her native city (in the text
‘Inanna and Enki’), when the king slaughters a bull and pours out the fine beer into a
bowl.

A2. Sacrifices performed by Gudea under erection of buildings (Cylinder A, Col. V,
line 13 — Col. VI, line 11, s. below).

A3. Offerings during the new moon time. Sacrificial libations of beer and wine were
also carried out during festivals of a young crescent. Sacrificial libation of beer in the
‘Hymn of Ninkasi’ on a brick of destiny (Civil, 1964).

A4. Sacrificial libation to ore, accompanying with sacrifice in the ritual of making a
smeltery when substance was fumigated and libation of fermented drink kurunnu was
performed (Thompson, 1925)4.

AS. Sacrifice of the god We-il (‘having wits’) at the assembly of gods by means of
his murder for the sake of creation of a new reality: that is people from clay kneaded on
We-il’s blood (‘Atra-Hasis’, lines 223-224).

A6. Sacrifice of a frog. It is impossible to say surely whether there is a question of
killing the frog in ‘/nanna and Enki’ (Agpanacvesa, 1997. C. 366). J.G. Frazer gives
information on sacrifice of frogs during the Trinity festival in Bohemia (®pasep, 1983.
C. 130).

3 Later the name of Pabilsag was used in the Babylonian Zodiac for Sagittarius.

4 Workers of the smeltery pass through a number of purifications. A certain kind of tree is used for fire-
wood — pure and sanctified; the sunrays do not touch it, because of its fire nature, for it was cut off during the
fifth month of “Ignition of lights”. The whole ritual gives birth to the new beginning — metal.
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B. Sacrifices, which can be reconstructed on the basis of the Sumerian texts:

B1. Sacrifice of Dumuzi: Enki rescues Inanna from death in the Netherworld in the
name of the Supreme Law. She sacrifices Dumuzi (a son of Enki) putting him into the
hands of messengers of death — demons Galla, thus redeeming herself sacrificing the
First King (Dumuzi).

B2. Sacrifice of Enki: ritual libations of beer made by gods in the new moon period,
symbolical death of Enki, as the owner of ME (‘Inanna and Enki’).

B3. Rite of beer filtering through the vessel Tigid (‘Long Life’ or ‘Source of Life’),
having the form of a crescent alike the ‘Sacred Boat’ of the Moon god Nannar, was per-
formed during teasts of the waxing moon.

B4. Sacrifice of a scorpion: ‘And let the scorpion die!” The incantation texts are
aimed to cure a scorpion’s sting. They expressed to some extent creation of a new reali-
ty (Cuneiform text, transcriptions and translation, s. Ceamonoak-4emsepmuinckuii,
1998 b. C. 246-250).

The analysis of calendar symbolism of sacrifices.

According to the lunar phases festivals called es;-e$; (Sumerian, feast ‘of all tem-
ples’ or ‘universal’ feast) were arranged on the first, seventh and fifteenth day of a month
during the reign of the Third dynasty of Ur. Special offerings were made on the eve of
the New Moon, on the day of the invisible moon (the 29-th lunar day), when it became
dead: Sumerian u,-na,-a ‘day of incumbency’ (Akkadian i#m bubbuli ‘day of invisibili-
ty’). This day Nannar descended to the Netherworld to hold a court and to decide togeth-
er with chtonical deities — Enki5 and Ninki, who “waited for that word from thy (i.e.
Nannar’ s) mouth; as to the father... they... to thee. You are putting equitable verdicts into
all mouths, Making due into obvious, Rejoicing the cockles of honest hearts, Having
dealings in all fainess” (Cig, Kizilyay, 1969. P. 96). Symbolism of months of the bottom
line is shown (see the table) together with involved ME N 93 di-kus ‘ Administering jus-
tice, Judging’, ME N 94 ka-as-bar ‘Decision, Adjudicating’, ME N 41 nam-eme-di
‘True Speech’, ME N 42 nam-eme-sig ‘Slanderousy, Detraction’, containing a theme of
court in the underground world, where the truth and falsehood are weighed, where
Nannar finds the right decisions. In the Sumerian world outlook the abstractions — ME
were considered a structural basis of the world order (Landsberger, 1926. S. 369). Its rit-
ual expression was served by calendar. There are texts, which speak directly of the ME
of a certain month (Chiera, 1934. P. 75): “Dunga, the Great Singer of Enlil, [...] con-
nected ME of the month Gusisu in the place of determining fates. The Hero took pos-
session of [them], truly bestowed ME into his hand. Ningal, priestess-sanga of Enlil har-
nessed the Sacred Plough, moreover, (she) put corn into the saint Da’at6.”

Sacrificial libations of beer and wine were made during the feasts of the young cres-
cent. The Akkadian name of the I-st month Nis@Gnum derives from the Sumerian *Ne-sar
‘Sacrifice by means of libation’, which leads us to symbolism of the bottom line months.
The myth of ‘Inanna and Enki’ contains the description of beer libation. It occurred dur-
ing Inanna’s sojourn at Enki’s house — Freshwater Abyss — Abzu, when they launched
into an argument. A matter of their dispute was the Bronze Crown of gods An and Urash
(aga-AN.URAS). According to my opinion, the ME transfer from Enki to Inanna was

5 It is necessary to distinguish chtonical deity en-ki ‘The lord of the Earth’ and god of fresh waters en-
ki(-ak) ‘The lord (i.e. ‘holding the balance on fertility of’) Earth’.

6 Certain part of the plough, cf. g*da-apin = da-a’-tu (AHw, S. 165).
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connected to this dispute, namely to its conclusion. A jaw bone of the Heavenly Bull or
a Diadem of the god An — i.e. the constellation of Hyades (a symbol of the III-rd month,
the middle line) might have been a subject of the dispute between Enki and Inanna (Ces-
monoak-Yemeepmuinciuii, 1998 b. C. 242). The lacuna hides details. It is necessary to
make an assumption, that somehow /nanna carried her point and laid hands on a hundred
mysterious ME (it is likely to have been with the help of a magic skipping-rope which is
described in the Babylonian poem about the goddess Ishtar’s descent to the
Netherworld”). The text clearly describes /nanna and Enki giving themselves up to plen-
tiful beer, wine libation, which results in Enki’s inebriation. It is likely to suppose on the
basis of Indian (and partly Russian) folklore traditions (Ceamonoak-4emeepmuinckuii,
1998 a. C. 29-30), that stirring up (in this case by means of /nanna’s magic skipping-
rope) results in crcation of another being. Being in the state of inebriation, Enki present-
ed Inanna with the ME. It is necessary to underline that in some traditions a tavern sym-
bolises an entrance to another world, where one drinks a cup of oblivion, understanding
as the waters of forgetfulness, and inebriation is not merely a simple revelry. It symbol-
ises the awakening of consciousness in the other world, and, maybe, even death (JIopo,
1994. P. 82). We are running into an epithet of ‘inebriation’ bearing some magic and rit-
ual charges. Since loss of the ME is irretrievable, it shifts the god Enki into another estate:
we see the death of Enki as the god — owner of the ME. For this reason the given frag-
ment is considered as a sacrifice: ceremonial libation of beer made by the gods at the
New Moon period (that already appears from our reconstruction), the symbolical death
of Enki as the god — owner of the ME. Here the ME could be considered as a prey, as
reproduction of a new life — reality, when Inanna, who personifies the Earth, gains the
ritual victory over the Water personified by Enki. That provides priority of the Earth over
the Water. Not without reason Akkadian Ishtar becomes a goddess of war, on the one
hand, and on the other, she acquires personification of an individual destiny, one of
‘counterparts’, one of ‘external souls’, accompanying a man (istaru). Inanna puddles the
waters of Abzu by means of her cord, as beer puddles Enki’s mind, providing transfer of
the ‘divine forces’ — the ME to Inanna.

A rite of beer filtering through the vessel Tigid (‘Long Life’ or ‘Source of Life’),
having the crescent form alike the ‘Sacred Boat’ of the Moon god Nannar, was per-
formed during feasts of the waxing moon. The beer, passing through the stages of purifi-
cation, became ritually clean and created a new reality — a new lunar crescent illuminat-
ing the sky (Al-Fouadi, 1969). ‘The Source of life’ Tigid poured out the water of life of
the Sumerian Cosmos: ‘The Arahtum and the Euphrates® are Tigida of the Great Gods
which is pouring out the water of life’!0. In the ‘Hymn of Ninkasi’ the goddess Ninkasi
performs sacrificial libation of beer on a brick of destiny. An interesting fragment has
survived in the Cylinders of Gudea, where the oracle of the goddess Nanshe explains the
meaning of his dream to the ruler, predicting his erection of a temple. The structure of
this fragment reproduces to a great extent symbolism of three levels of the table:

7 (Ishtar), holding the great skipping ropes, Stirring up Abzu before Ea, the king (line 26).

8 Cf.: Sometimes libations completely superseded sacrifices. Aquavitae libations in modern custom have
partly replaced the past sacrifices (Mocc, 2000. C. 19, cHocka 27)

9 We should note the fact of identification of the Euphrates with the ‘front stars’ of the Cancer(!) con-
stellation, of the Tigris — with its ‘back stars’ (CAD Al, alluttu).

10 j,-a-ra-ah-tum i,-buranun-a ti-igi-da-dingir-gal[-gal-e-ne] a-nam-ti-la de,-de;-a[m;] (CT XLII 30, 6).
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Sumerian and Babylonian calendar: feasts and menology. Reconstruction®

APRIL-MaY
IL. Guyg-si-sa,
"(The month of) harnessed bulls" (Sum.).

Ajjarum "Bright" (Akk.).
Month of Ea, lord of manhood (Iq).

The feast of eating Food with relatives.

@ The Pleiades, the Seven Great Gods, the opening up
of the ground; the bulls are harnessed; the land
becomes arable; the ploughs are washed, the Month of
Ningirsu, the hero, the Great ensi of Enlil.

JULY-AUGUST
V. Izi-izi-gar-ra
"(The month of) establishing lights” (Sum.).

Abum "Father" \\ Apum "Cane" (Akk.).
The Month of Ningishzida, lord of the Netherworld
(Ig).

The feast of eating mault.

@ Sirius (Arrow of Ninurta), braziers are kindled, a
torch is raised to the Anunna-gods, the Fire (Girra)
descends from Heaven and coincides with the Sun
(Utu), the Month of Gilgames, for nine days men
contest in wrestling and athletics in their city quarters.

MAY-JUNE
IIL Sig,-8%u;-sub-ba-ga, -gar
"(The month of) placing a brick into the brick mo uld":
(Sum.).

Simanum (AKK.).

The Month of Sin, the first-born of Enlil (1q).
The Great lamentation about Nannar's fate.
The Month of birdership.

"The feast of eating bird".

@ Jawbone-of-a-Bull or the Diadem - of-Anu
(Hyades); this star is equal to Girra; the month of the
brick mo uld of the king, the king makes the brick mo
uld; all lands are building their houses; the month of
(the god) Kulla.

AUGUST-SEPTEMBER
VI Kin-%inanna
"(The month of) the job (or the fate) of Inanna” (Sum.).

Eldlum "Rejoicing" (Akk.).

The Month of Istar, the Mistress of all lands (Iq).
***The Month of ducking down (one’s) head together
with the sparkling star™*" “the akitu-festival of the
seeding of Nannar" (Ur).

The Great lamentation.

The festival of the Boat.

"Nobody puts on a flaming diadem" (proverb).

@ The Bow (6, o Canis Mayor) of the Elamite Ishtar;
mothers-Inannas are purified in the river of
Opposition, they have their annual
cleansing.(Sum.version).

JUNE-JULY
IV. Su-gar-numun-na
"(The month of) the sowing" (Sum.).

Du’dizum "Dumuzi'an” (AKKk.).
The Month of the great hero Ninurta (Iq).

***The month of the job of heaping up com"™".

The wake in commemoration of (the god) Ninazu (’the
Carpenter").

@ Orion, (the month of) Papsukkal, the supreme vizier
of An and Istar, the month of heaping up grain, of
sprouting the early sowing, the cry of Ninrurugu, the
month when the shepherd Dumuzi was tied up.

SEPTEMBER-OCTOBER
VIIL. Dug-ku;
"(The month of) the Sacred Hill" (Sum.).

Ta$ritum "(the very) beginning" (Akk.).

The Month of Shamash — the hero of the Universe
(Ig).

The main month of Utu.

The feast of the king Sulgi, identified with Dumuzi.
@ The star The Yoke of Enlil (o Draco ), the emblems
are purified.., the sacred annual libation of the lands to
Anunnaki is made, the gate of Abzu is opened, the
wake in commemoration of the master of the Sacred
Hill Enki-Ninki (is arranged); the month of Enlil’s
ancestors.

* In the scheme below this source is marked with the sign @. Also we used "Iqqur Ipus" (Iq — Labat, 1965),
several Sumerian proverbs, the Nippur Compendium({‘{‘C), Enama Anu Ellil (BPO ~ Reiner, Pingree, 1981), Old
Sumerian names of months (are marked with the sign ).
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OCTOBER-NOVEMBER
VIIL Apin-dug-a
"(The month of) releasing the plough (from
hands)"” (Sum.).
Arahsamna (Akk.). (Late: Kaniinu < ki-ne "brazier").
The Month of Marduk, the wisest of gods (Iq).

@ The Hoe and Plough hold a disputation [in the step-
pe], the akitu-festival of the seeding is celebrated, the
month of Adad, the canal inspector of Heaven and
Earth.

JANUARY-FEBRUARY
XI. Ud,-duru;
"(The month of) emmer wheat" (Sum.).

Sabatum "breathing of the wind" (Akk.).

The Month of Adad, the canal inspector of heaven and
earth (Iq).

The Month of the feast of Enlil (NC).

Month of coldness, the beloved month of Enlil (BPO).

@The constellation Aquila, Zababa (= 1 Oph, v Oph,
A Agl), the month of joy of Enlil’s heart, the month of
wrath...

NOVEMBER-DECEMBER
IX. Gan-gan-e;
"(The month of) the Murderer’s appearing” (Sum.).
IX. or Mu-3u-dug
"Liberation of the year" (Sum.).
Kislimum (Akk.).
The Month of the great hero Nergal (Ig).

@ Abundance and prosperity will be heaped up; the
star [...], the mighty hero Erra the Great has arisen
from the Netherworld, the (radiant) weapon kasusu of

the [gods-tw]ins,; the month of the perfect hero Nergal.

The winter solstice —"Shamash and Nergal are all one".

FEBRUARY-MARCH
XIL Se-gurg-kud (Sum.),
"(The month of) the Harvest" (Sum.).

Addarum 'Tristful" (AKk.).

The Month of the Seven — the great gods (Iq).

"New Year harvest of the god Nannar eating a sheaf (?),
the first grass of Ningal and journeys (of the gods’
statues) to Eridu” (the festival).

@ The Star of Pisces, the thrashing-floors of the plain
are filling up, in the vast fields [of Ningirsu (BPO)] the
sickles are not left behind; the month of the heart joy of
En-[...], the month of Ea.

DECEMBER-JANUARY
X. Kuz-su (SIM)
"(The month of) the Sacred Purity” (Sum.).
X. or Ab-ba-e;-da
"(The month of) Fathers’ outcoming".
Tebetum "Dipping” (Akk.).

(The month of) Papsukkal, the vizier of An and I$tar
(Ig)

The feast of An.

The feast of Sulgi.

The feast of Dumuzi.

@ The high festival of An, the month of the awe -
inspiring splendour (ni,) of Inanna, the city elders go
to an assembly; Ishum [opens] the gates for them; Utu
($amas) establishes liberation and reposal for the
earth.

MARCH-APRIL
I. Barag-zag-gar-ra
"(The month of) the Altar of a Sanctuary” (Sum.).

Nisanum (Akk., from Sum. "a sacrifice by means of
libation").
The Month of An and Enlil (Ig).

The feast of bringing barley to sheep.
The feast of eating up a virginal goatling.

@ Constellation As -Gana, "Field"(0.,72,78, y Pega-
sus), the altar of Heaven; the altar is being construct-
ed, the altar is being established; the fine heavenly
sparkle of An and Enlil; the month of Nannar [new
moon], the firstborn of Enlil.
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“Concerning the man — his growth is similar to the Sky, his growth is similar to the
Earth, According to his head he is a god, according to his arm He is (an eagle) Anzu,
according to his bottom he is a deluge, On the right and leftwards of him lions lay, —
(That) is my brother, Ningirsu, it is him precisely. He enunciated to thee to erect his
shrine, Eninnu. The sun, (that) out of horizon has come out to thee, — (That) is thy god
Ningishzida, because out of horizon he has come out to thee like the sun, to thee. The
maiden, (that) has made a sparkling tonsure on her head, She held in (her) hand a silver
stylus for writing, Placing the tablet of heavenly stars in her lap, Through the medium of
it she gives advice — That is my sister Nisaba, it is her namely. To erect a temple accord-
ing to this sacred star She has enunciated to thee. Second one is the hero who is endowed
with force, Holding the lapis lazuli tablet in his hand, — It is Ninuruda, approving the
design of a temple. The sacred basket. standing before thee, — It is the sacred brick-
mould. Brick of destiny which is laid into the sacred brickmould — It is truly the sacred
brick of Eninnu. The sacred poplar, appearing before thee, It is the vessel Tigid, chat-
tering (like) birds, passing over water without interruption, — It means, that while con-
structing the temple the sweet dream will not come to thy eyes”!!.

Having made a sacrifice, Gudea, as it is well known, starts erecting a temple of
Eninnu. *Astrolabia B’ says that the II-nd month Ajjarum is the month of Ningirsu, who
is traditionally identified with Ninurta-husbandman. The month of ‘Establishing lights’
Izi-izi-gar-ra is also the month of Ninurta(!) according to the ‘Astrolabia B’. The theme
of Deluge is close to months of the top line, first, because it is a weapon of Ninurta-
Ningirsu, and second, since it is connected to the XI-th month of ‘Emmer’ Ud,-durus,
Akk. Sabatum. The mythologem of a lion, despite close connection to the image of
Ninurta (‘The battle of mine (=Ninurta’s)... which is like the outspreading flood..., with
a body of a lion, by means of muscles of a lion it will lift the hostile country’12), is a quasi
link of the top months with the middle ones: Ishtar subsequently was represented riding
astraddle a lion. The latter was mentioned among her sweethearts in the ‘Epic of
Gilgamesh’ (Tbl. VI 51). Lions were represented on the borders between the ledges of
the Biblical molten sea /i.e. a basin/ (/. Kings, 7, 29), which was standing on 12 oxen (a
theme of the rop line, 1I-nd month). This molten sea was used for ablution of priests’
hands and legs. This theme is directly related to ME N 75 ‘Purifying rites of ablution’,
tied to the VI-th middle month of ‘Inanna’s job (or fate)’ (Kin-4inanna, s. tabl.).

The menology of the V-th month of ‘Establishing lights’ (Akk. Abum) enables to
unite the V-th, VIII-th and XI-th months of the rop line due to a solar attribute: “Fire
descends from Heaven and coincides with the Sun”. The ancient Nippurian name of the
IX-th month Gan-gan-e;, which is interpreted as ‘(The month of when) a murderer
appears’ and related to ME N 57 ‘To destroy Cities’, is closer to symbolism of the war-
rior Ninurta, and of the war goddess Inanna-Ishtar. In the present reconstruction ME
N 58 ‘To utter a cry’!3 (i-si-i8-ga,), referred to the VI-th month, interferes between ME
of the IX-th month: N 57 ‘To destroy Cities’ and ME N 60 ¥e,,-da ‘Tranquillity’!4. It
may be explained with the Ninurtian character of ME N 57 ‘To destroy Cities’, gravi-

!l Translation from Sumerian is made by Sviatopolk-Tchetvertynski 1. A.

12 ‘Return of Ninurta’, lines 119-120. Cf. Ceamonoak-Y4emeepmuotnckuii, 1998 b. C. 243.
13 Or ‘to burst out crying’ in the sense of lamentations (to cry away).

14 The reading is in accordance with Cohen, 1973. P. 284.
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tating to symbolism of the rop line months, whereas ME N 60 %e,,-da ‘Tranquillity’
resembles /nanna’s symbolism (the middle line). The phenomenon of transferring
Ninurta’s symbolism to the IX-th month is fixed in such a fact: Ninurta was identified
with Pabilsag, whose name was later used in the Babylonian Zodiac for Sagittarius (it
corresponds to the IX-th month) in the lunar tables of 476 BC. The solar symbolism also
emerges in the IX-th month, where the menology says: “the God Shamash establishes
freedom and rest for the earth”. In Gudea’s Dream the god Ningishzida is identified with
the sun, whose symbolism, as we saw above, passes to the middle line of months. The
goddess Nisaba rather precisely expresses the ideas of these months: 1) “She is created
out of pure little bricks” (Hallo, 1970. P. 129, line 34). 2) Hymn to Nisaba was written
in the XII-th month of the middle line ¥e-gur,-kud ‘(The month of) the Harvest’ (AKk.
Addarum). 3) The VI-th month ‘Inanna’s fate’ has a very interesting name in Early
Dynastic Lagash: Mul-had,-sag-e-ta-5ub-a ‘(the Month of) ducking down head together
with a sparkling star’, a star idea of which is well correlated to the stellar tablets of
Nisaba, used by Inanna to give advice. 4) The latter motif together with the idea of tran-
quillity, characteristic for the middle line, is expressed in ME N 91 ad-gi,-gi, ‘To give
advice’, ME N 92 %ag,-ku¥,-u; ‘soul appeasement’!5, relating to the middle line.
Following them ME N 3 di-kus ‘Administering justice, Judging’, ME N 94 ka-a$-bar
‘Decision, Adjudicating’, ME N 41 nam-eme-di ‘True Speech’, ME N 42 nam-eme-sig
‘Slanderousy, Detraction’, as it was shown above, concern the ideas of the bottom line.
First a council is held discussing a favourable position of stars, then a decision is made.
At last Ninuruda, who ‘approves the design of a temple’, might relate to the idea of con-
struction inherent in the III-rd month of Brick, “the month of the royal brickmould; king
is making the brickmould; (all) countries are building houses” (according to the
‘Astrolabia B’). The fact that the idea of a sacred brickmould, i.e. “a Brick of destiny laid
into the sacred mould” from Gudea’s Dream is tied to the above discussed month is evi-
dent. The sacred poplar ildag is identified with Dumuzi (AHw. S. 371). Besides the name
Carpenter (cf. ME N 65 ‘Carpentership’ nam-nagar) Dumuczi had other names, such as:
bur-ra-a-gub,, “‘a vessel of purified water (of a-gub,-ba’s rites)” and me-nun-an-na, “ME
of Heavenly Lordship” (Tallgvist, 1938. S. 470). If the dispute about a Crown of An and
Urash accompanied with beer libation refers to the III-rd month of a Brick from the mid-
dle line (cf. A brick of destiny from Gudea’s Dream), then symbolism of the Tigid ves-
sel easily leads us to the IV-th month of Dumuci from the bottom line. There we can find
the ideas of filtered and consecrated beer as a final result of brewing and of a sweet
dream, which is mentioned in Gudea’s Cylinders. In the myth of ‘Inanna and Enki’ the
city is filled with joy on the arrival of the goddess in her native Uruk (Tbl. II iv 28-32).
The king makes sacrifices, pours out the fine beer into a bowl. Inanna is busy ‘purifying
the main wells of the Temple for Maidens’ (here is apparent symbolism of the VI-th
Month of Inanna’s Fate Kin-dinanna from the middle line, related to ritual purification
with the help of water). This must have enabled her to defeat the seventh adversary,
sent by the god Enki, that is the Dream-stupor (u;-di, Tbl. II iv 65). It is referred to the
IV-th month of Dumuzi from the bottom line as well as the idea of wells. The bronze dia-
dem aga, which Inanna and Enki and also the gods in the myth ‘Enki and Eridu’ are fill-

15 Also ‘wise prudence’, ‘to hold advice’, ‘to woo’ and even ‘to tire a bosom (in love)’, cf. English ‘to
take to one’s bosom’.
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ing with beer, is a bronze vessel of the crescent form reminding the ‘Heavenly Boat,
sparkling on its own like a Fire in the depth of the Sky’!6, i.e. Tigid(u). The tiara of An
and Urash is the Moon god: “To the lord whose moonlight is widespread, to the tiara of
An and Urash” (Sjoberg, 1960. S. 104). Nannar has in his possession not only the Crown
men, but also the Diadem aga: ‘The consummate (master) of his lordship, you are wear-
ing the true diadem’ (Sjéberg, 1960. S. 104). It is known from the ceremonial texts that
the water, taken from a well under the shadow (for libations to the dead souls), was put
through a bronze vessel u,-sahar, having the crescent form, and then the purified water
a-gub,-ba passed into the reservoir Abzu!7.

We have reconstructed here the trinomiality of the Sumerian-Babylonian calendar
cosmos, which was suggested by three modi or levels (gunas) of the Indian Zodiac:
1. Sattva — state or level of supremacy or essence; 2. Rajas — intermediate or transition-
al state; 3. Tamas — inferior or material level. One can see that a hundred of Sumerian
ME was incorporated into the strict calendar system according to the understanding of
Sumerian priests. The arrangement of the ME is the original clue they left.
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LUlymepo-BaBMIOHCKUIA KaneHgapb
¥ CMMBOJIMKA XXEePTBONMPUHOLIEHUN

Hzopv Ceamonoak-Yemeepmbinckuil
Mockea, Poccus

XKeprBonpuHouienue, cornacHo Mapcento Moccy, ecTh peJIMruo3HbIH aKT, KOTO-
PbIi IOCPENCTBOM OCBSILLIEHUS XKEPTBbI U3MEHSET CTATYC JIMLA, COBEPLIAIOLIETO ITOT
aKT, WK ONpefieNIEHHbIX 00 EKTOB, KOTOpbIE NMPEACTaBISIOT 15 Hero uurepec. Vc-
CJIENOBATENIO LIYMEPO-BAaBUJIOHCKOW pENUIHU NPENCTaBISAETCS HEOOXOIMMBIM
BKpaTIe BbIIEJINTh KPYT XKEPTBEHHBIX MPAKTHK U OOPSIOB, BO3MOXHOCTb OCYILECT-
BJIEHMS] KOTOPbIX 3aBHceJla OT COONIIOAEHHUS PUTYaNbHBIX NMPaBHIl, CTPYKTYpPy KOTO-
PbIX MbI IONBITAEMCS PEKOHCTPYUPOBATh HUXKE.

A. XKepTBOonpHHOLIEHHS OY€BHHBIE.

Al. XepTBonpuHolieHue ObIKa 1 MHOXECTBA OBel| 60roM JHKuU (TEKCT “OHKu u
Opuoy”). I1ogoOHbIi Ke pUTya KepTBONPUHOIIEHUs] GbIKA 1 MHOXKECTBA OBeL|, CO-
BeplueHHbId [labuavcazom, MmyxeM Hununcunbt, B komno3uuuu “Iloezoxa HunuHcu-
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Iymepo-BaBHJIOHCKHIl KAJIGHaph: NPAa3IHHKH K MecanecioB’ . PexoHcTpyKius

ANIPENB-MAM
I1. Gug-si-sa,
"Mecsay 3anpaxénnbix 6biko8” (Lym.).
Ajjarum "CeTnablil" (aKK.).

Mecay 3a, 6aadviku weaoeevecmaa (1q).

IMpa3onuk exywenua [Muwu c poouvamu.

@ [Maenowt, Cemepo Beauxux Bozoe; omnuparomca
HeOpa, 3anpazaromca 6biKU; Cbipas 3eMAR OMKPbl-
68AemcA NOBCEMECMHO, OMbIBAEMCA NAY2; MeCAL
2epos Hunaupcy, seatxo20 ancu nauasn.

HIJIb-ABI'YCT
V. Izi-izi-gar-ra
"Mecay ycmanoenenus ozHeli” (wym.).
Abum "Oten”"\\ Apum "TpocTHHK" (aKK.).

Mecay Hunzuw3uovi, 8aaoviku Ipeucnooneii (1q).

ITpa3onuk noedanusn Coaoda.

@ Cupuyc (Cmpena Hunypmbt ), xaposHu 3axcixcenbt,
gpaxenr Anynnaxam noonam, Ozoub (l'uppa) cnycka-
emcA ¢ Heba u pasnaemca ¢ Coanyem (Ymy), mecay
Tuaveamewua, (koz0a) dOc8amsy OHell OHOUILL NO Keap-
maaam copesHytomca 8 6opbbe (u) amaemuxe.

MAN-UIOHb
111 Sig,-8"us-Sub-ba-ga,-gar
"Mecay nomewsenus Kupnu4a 8 kupn. gopmy” (uiym.).

Simanum (akk.).

Mecay Cuna, nepeopoo. coina Iuauasn (1q).
Benukuit nnay o XKpe6un Hannapa.

Mecay nmuyenroecmea.

"[1pa3gHMK BKYLIEHHS MITHLbI".

@ Yearocmuasa Kocmwy Bovika uau Berney 60z2a Ana
(Tuadwt); ama 3ee3oa npupasHena k 6ozy ['uppe;
MeCAl, YAPCKOIl KUPNRUYHOL popmbt; yapb uszomas-
Aueaem Kupnu4Hyto ¢opmy; (6ce) cmpanbl cmpoam
ceou doma; mecay (6oz2a) Kyanrvt Cmpanut.

ABI'YCT-CEHTABPb

VI Kin-%inanna
"Mecsay pabom(uau Xpebus) Hnannwt” (uiym.).

Eldlum "PagoBaThcsa” (aKK.).

Mecay Hwumap, 6aadbi4uyb: écex cmpan (Iq).
***Mecsi1| CKJIOHEHHUs FOJIOBBI BMECTE CO CBEPKAIO-
wieit 38e3n0it”"" " AkuTH nocesa Hanuapa" (Yp).
Beaukuwii naay.

Ipa3puuk Jlagbu.

"He HageBalOT OTHHCTBI BeHell".

@ Cossesoue JIyk Huannbt daamcroii; mamepu-
HHuannwbt 8 Pexe [Ipomusocmosanua ovuwaromes,
OHU cosepuwiarom excezo0Hoe omosenue.(lllym. sepc.).

HIOHb-HI0JIb

IV. Su-gar-numun-na
"Mecsay Cesa” (wuym.).

Du’tzum "[Jymy3uueckuii” (akk.).

Mecay eeauxozo zepos Hunypmu: (1q).
“**Mecsit paGOT N0 HACHINAHUIO 3€PHA B KY4H .
Momunku (602a) Hurna3y ("l[Iaomnuka”).

@ Mecsay Jymysu, Opuon, (mecay) Ilancykkaan,
8epx08H020 eu3upa Ana u Miumap, mecay
HACLINAHUA 3€PHA 8 KY4U, NPOU3PACMAHUA DAHHUX
noceeos, kpuxka Hunpypyzy, mecay, koz0a nacmyx
Mymy3u 6b11 cénzan.

CEHTABPb-OKTABPb
VII. Dug-ku;
"Mecsay 3asemnoz0 Xoama" (wym.).

Tadritum "(IlepBo)Hayano” (akk.).

Mecay lllamawa — 2epos Bceaennoii (1q).

Ihasnbtii mecay Ymy.

IMpa3puuk uaps Llynsry, 0TOXAECTBIEHHOrO ©
ymys3n.

@ 36e30a SApmo Inauan (a Draco ), smbrembt
(60208) oceawaromcs.., C6Al4EHHOE B03NUAHIE BCEX
cmpan AHyHHakam, omeopaomca épama A63y,
NOMUHKU NO X03AUHY 3a6emH020 X0oama IHKu-
Hunxku (ycmpaueaiomcs); mecay npedkoe IHAUAR.

* KanenpapHplil 1lyMepo-BaBHIOHCKHI KOCMOC MOXeET ObITh NpEACTaBJCH B BH€ CBOAHON TaG/HIbI,
rae WyMEpCKHe Ha3BaHMs MecsleB (KHPHbIM HIPH(PTOM, MHOrAA OAHOBPEMEHHO [Ba Ha3BaHHA)
COMPOBOXMAAIOTCA MX NMEPEeBOAOM Ha PYCCKHH, HHXe CIe[yIOT BaBHJIOHCKMH 3KBHMBAJIEHT, Hambonee
M3BECTHBIE NPa3HUKH, 3aTEM XO35MH MecCsilla COrIacHo mecsiecnosy Iqqur Ipud (o603nayenne Iq), KypcuBom
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OKTABPb-HOABPb
VIIL Apin-dug-a
"Mecsay ebinyckanus nayza (u3 pyk)" (uym.).
Arahsamna (akk.). (ITo3guee Kaniinu < ki-ne
"XKaposua").
Mecay Mapoyka, myodpeiiumezo u3 60206 (Iq).

@Mombiza u [1aye [6 cmenu] noedurok 3amesaiom,
akitu- H080200be NaxoMbvlL yCMAHABAUBAENICA, MECAL,
Aodaoa (Hukypa), cmompumeansn xananos Hebec u
3emau.

SAHBAPb-®PEBPAJIb

XI. Ud,-durug
"Mecsay noabvt (Immepa)” (uym.).
Sabatum "myHOBeHHe, nobuBaHHe(B eTpoM)" (aKK.).
Mecay Aoaoa, cmompumensn xananoe Hebec u
3emau (1q).
Mecsu npasgauka Iuauis (NC).
Mecsay Xonaoda, at06umbuii mecay Inauas (BPO).

@ Cosseaoue Opea(= Aquila),
3a6a6a (=1 Oph, v Oph, A Aql ), secay padocmu
cepoya SHAUNA. meCAl 2Heaa.

HOABPb-AEKABPH
IX. Gan-gan-e;
"Mecsay ebixooa Youliybt" (wym.).
IX. uan Mu-3u-dug
"Oceo60xdenue 200a” (utym.).
Kislimum (akk.).
Mecay eeauxoeo 2epos Hepeaaa (1q).

@ H306unrue u npoysemarue Hacbinaxo, 38e3oa |[...J,
2epoti mozyyuii Beauxuii Ippa uz [Ipeucnooneii
8bixodum, (aysucmoe) opyxcue kasusu [60208-
Oauj3neyos; mecay cosepuiennozo zepos Hepzana.
3umHee conduecrosnue —"lilamam n Hepran cyts
OfHO".

DEBPAJIb-MAPT

XII. Se-gur,o-kud
"Mecay Xamevt" (uiym.).

Addarum "ITeyanbHbiin” (akk.).

Mecay Cemepbix — 8eauxux 60206 (Ig).

"HoBoronxue xatBbl 60ora HanHapa, chegeHns cHona
(?), pannei TpaBbl Hunrans

U nyTeulecTBHs (cTaTyit 60ros) B Ipuay” (MpasmgHuK).

@38e30a Puibbt,

HANOAHAIOMCA MOKA PAGHUHbL, HA OOULUPHBIX HUBAX
[Hunrupcy (BPO)] ne aenamca cepnot; mecay
padocmu cepoya Iu-|[...], mecay 3a.

NEKABPb-SIHBAPDb
X. Ku;-su, (SIM)
"Ceawennaa Yucmoma” (wym.).
X. uan Ab-ba-e;-da
"Mecay Bbixooa Omuyos” (wuym.).
Tebetum "ITorpyxenne" (akk.).

Mecsay Ilancykkaas, eusups Axa u Humap (Iq).
ITpa3gHuk AHa.

Ipa3onux Ulyaveu.

IMpa3guuk Aymy3n.

@ Beaukuii npa3oHuk Axa, mecay 2paHOUO3HO20
Cusanus (niy) Hnanuvt, Cmapybt 20poda Ha
Cobpanue ebixodam; Huym epama um
[omeopaem]; ¥Ymy oc8o60xdeHue u omObiLx 3emau
ycmauasaueaem.

MAPT-AIIPEJb
1. Barag-zag-gar-ra
"Mecsay ITpecmoaa Ceamuauwa” (utym.).

Nisanum (AKK., OT WIyM. ">)XepTBa NyTeM BO3NUAHUA").

Mecay Ana u Inauan (Iq).
ITpa3oxuk npuHeceHUA AYMEHA OBUAM.
Ipa3gHuK cheoeHNs HeMOPOYHOro KO3JeHKa.

@ Coaeesdue As-Gana, "[loae” (a, 72,78, y [lezaca)

npecmoaa Hebec; npecmoa 80308uzaemcs, npecmon

ycmanasausaemca,; npekpacHasa HebecHan uckpa Ana
u Haunn; mecay Hannapa [Ho8oii aynbi], nepeenya
SHauasa.

NPHBOMATCA JaHHbIe M3 "AcTpoisb6uu B"”, BBOOUMbIE 3HAYKOM @, B OTAENbHBIX CiAy4asiXx NMPHUBOAATCS
cTapoulymMepckue Ha3BaHus Mecsiles (2500-2300 rr. 1o H.3.), CYLUECTBOBABLIHE O €AMHOrO HHMIYPCKOro

KaHoHa Mm6u-3ppst, 2017-198S5 rr. g0 H.3. (BBOOAMMBbIE 3HAYKOM

), HHOT/la JaHbl CBEJEHUS U3 MOCIOBHL| H

apyrux ucroynukoB (NC-Hunnypckuit Komnenauym; BPO — Reiner, Pingree, 1981).
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Hbt 6 Hunnyp”. Takoii xe puryan (B Tekcre “HMHanna u Inku’) UCIOJIHIETCS 1O NpPU-
6b1TUN MHannbe B pORHON YpyK, KOrAa Lapb 3aKajbiBaeT OblKa U HaJIUBaeT B 4allly
NPUBE3EHHOrO MUBA.

A2. CtpouTenbHbIE XEPTBbI, IPUHECS KOTOpble, [ ydea NPUCTyNaeT K BO3BEfe-
HHIO Xpama JHUHHY.

A3. IlpnHeceHne XePTB BO BpPeMsl HOBOJIYHHsI, KOTOPOE BO3/1arajaoch Ha Mpassi-
myo uapuny. 2KepTBeHHbIE BO3NUSHMS NMBAa M BHHA TAKXE OCYLLECTBISUIMCH B
npa3gHUKU MoJsioforo Mecsua. ZKepTeeHHoe Bo3nusiHue nuBa B “lumne Hunkacu” Ha
KUPNUY CYAbOBI.

A4. XepTBeHHOE BO3NIUSHHE PY[IE, COMPOBOXKAAIOLLEECS XKEPTBONPHHOILIEHHEM B
pHUTyajle NpUroTOBJIEHHs MJIaBUIbHHU, KOTla BOCKYPSIIMCh 0J1arOBOHHS M BO3JIMBAJICS
nepe6poaNBLIMIA HAMUTOK KypyHHY.

AS5. XepTBonpuHouenue 6ora Be-uaa, “uMmeBliero pasyMm”, B cobpanbe 60ros
MOCPENCTBOM €ro yOueHHs AJIsi COTBOPEHHUs] HOBOH pealbHOCTH — JIIOfied U3 3aMellaH-
HOH Ha KpoBU Be-una rnuubl B “Ampa-xacuce’.

A6. XepTreonpuHollenne nsaryliku. Henb3st focTaTo4HO OnpefeseHHO cKa3aTh,
uneT 1 B “Muanne u Suku” peyb 06 yOUHCTBE JIATYIIKH.

Bb. XKepTBOonpHHOLIEHHs, KOTOPbIe MOTYT ObITh PACCMOTPEHbI B KayecTBe Ta-
KOBBIX.

B1. XeprBonpuHouienne /[Jymy3u. Inxu cnacaetr Mranny ot cMeptu B Ilpeuc-
nopHei Bo uMsi Briciiero 3akoHa, a Ta COBepIIaeT >K€PTBONMPHHOWEHUE Jymy3u,
KCTaTH, CbIHA JHKU, IPEAaBasi ero B pyKH BECTHUKOB CMEPTH — AeMOHOB [ asaa. Bel-
Kynasi TeM caMbIM ce0sl OT CMEPTH, OHA COBEPILIAET XKEPTBONPUHOLLEHHE NepBOLAPS
(Uymyau).

B2. XeprBonpuHolienne JHku: puTyajlbHOE BO3JIMSHUE TMBa 6OraMi B MOMEHT
HOBOJIYHHsI, CHMBOJIHYECKAsi cMEpPTb JHKU, KaK Biafensua ME!, rie B KayecTBe Xep-
TBbI MOT'YT ObITh pacCMOTpEHBI U caMi M E; Bocnipon3BeieHUE HOBOM XXKU3HU-peallb-
HOCTH, Korfia MranHa, onuueTBopsitolias 3eMilo, OlepXK1UBasi pUTYalbHYIO MOGeRy
Hap Bopoii, kKoTopyto onuueTBopseT IHkuU, 06ecneynBaeT CBOA NPUOPUTET 3€MHOTO
Hayaja Hajl BOOHBIM.

B3. Puryan nmpouexuBaHust nuBa 4epe3 cocyd Tueuo (“INMHHAs >KU3HB  WIH
“HcTOYHUK XU3HU), UMEBIIMA cepNOBHAHYIO ¢opMy B Buie “‘CasilieHHOA Gapku”
6ora JlyHsl Hannapa, NIpOBOAMJICA B MPa3sgHMKN Hapoxpuawouierocs Mecsaua. Iluso,
NPOXOAs CTafuu NypudHKalLKH, CTAHOBUIIOCh PUTYaJIbHO YUCTBIM H TBOPHJIO HOBYIO
PEalIbHOCTb — HOBBIH JIYHHBIA MeCsL|, OCBELLArOLINi HeOO.

b4. XeprponpuHoiieHue ckopnuona: “UM mycts yMpéT ckopnuoH!” 3akianHa-
TeJIbHbIE TEKCThI, HalIPaBJIEHHbIE HA MCLEJIEHHE OT YKyca CKOPIHOHA, COiepKallue
B ce6e HEKOTOpOEe COTBOPEHHE HOBOH peajlbHOCTH.

OCHOBHBIM COJIEp3KaHNEM NEPEUYNCTIEHHBIX XKEPTB SBJISIETCS OTKA3 MHAMBUYYyMa
(uM MOKeT ObITh aph (HapuLa) uiam 6or (6OruHs;), OJULETBOPSIOLIETO COLMYM (MM

1100 ME - ¢ aTuMonoru4eckoi TOYKH 3peHHs “'CYyIIHOCTH, CyTH”. B 11yMepckoii KyabType KaTero-
PHH, BKJIIOYalOIMe B ce6st TAKME 3HAYEHHUA, KaK “‘pefonpefesenne’’, “60XecTBeHHas BJIacTb’, ““Maruye-
ckas cuya”. HaGop naHHbIX KaTeropui Mes TEHAECHLMIO MEPEXONUTh OT OJHOro 60ra K Apyromy, yCHIH-
Basi ero NePCOHAJIbHYIO 3HaYUMOCTb, MOCKOJIbKY Yepe3 nocpeacrso ME 6b110 BO3MOXHO ynpasieHue 60-
JKECTBEHHBIM M 4enoBeyeckMM MHpaMn. ME Morau BomiomaTbcs B NpEMETHOM BHJE, COXPaHsAs NpH

3TOM CBOH HE3PDHMBIC CBOWCTBA.
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4acTb KOCMOCa), OT NMpUHAMJIeXalllell eMy COOCTBEHHOCTH XHBOTHOTO WJIM PacTH-
TEJILHOrO MPOMCXOXKMAEHHs B MOJIb3y 60ra ¢ LeJIbl0 BOCCO3NaHUS PAUCTOPHYECKO
csisan He6a u 3eMin (KOCMOJIOTMYECKHHA AcMEKT), HEKOTOPOE OTYYXKJAEHHE B MHUP
CMEDPTH [JIs1 BOCIIPOM3BEICHUST HOBOH KM3HH-PEATILHOCTH (I30TEPUYECKHA aCMeEKT,
HauboJiee YeTKO NMPOCTYNAOLIMIA B XXEePTBONPHHOILIEHUN 6ora Be-uaa u B puTyanax
rpynns! “B”).

CHMBOJIMKY >KE€PTBONPHHOLIEHUA M COMPOBOXAAIOLIMX MX MU(OB M PUTYasloB
HEBO3MOXKHO MOHSTH 0e3 y4eTa Hepa3pbIBHOCTH 3JIEMEHTOB LIYMEPO-BaBUIIOHCKOM
Kpeyeckoi Tpaguuuu. Biarogaps noHMMaHuIO 3TOro PakTa, CTajsa BO3MOXKHOI pe-
KOHCTPYKUHSI CTPYKTYPbI PUTYaJIbHBIX OCHOB — KaJIEHIAPHO-KOCMOJIOTHYECKON CHC-
TEMbI, OT COOJIIOIEHNUs TPAaBUJI KOTOPOH 3aBHcesla BO3MOXKHOCTb OCYIIECTBICHHUS TEX
HIIM MHBIX XXEPTBONPHHOILIECHUH.

B 1996-1998 rr. 6b111a npou3BefieHa COPTUPOBKA MecsleB mymepckoro Hun-
NYpPCKOrO KajleHJaps B COOTBETCTBUH C IPUCYIIENH UM CHMBOJIMKOW Ha TPH YPOBHSL:

1. HeGecHblit, cBeTnbid ypoBeHb AHa, DHnuns 1 Hunyptsl (cumBonuka IMonHo-
ayuus, Mecsigpl 11, V, VIII, XI);

2. 3eMHOBOnHBIHA ypoBeHb Muanubl u DHKH (Mecsup! 11, VI, IX, XII);

3. XToHNYeCcKul, TeMHBIA ypoBeHb [lyMy3u, Speuikuranb (cumBoianka Hosouy-
Hus, Mecsubl I, IV, VII, X) (cM. Ta6i1.).

CaMa CHMBOJIMKA KE€PTBOIPHHOLLIECHHUA M CONMPSKEHHBIX C HUMH OGPSIIOB SIBIISIET-
sl IOYMHEHHOM 3THM TPEM YPOBHSIM, NIPEACTABISIOLUIMM COO0H PUTYaNBHYIO CTPYK-
Typy. IIpHHUMNIHATIEHO HOBBIM SBJISIETCS TOT AKT, YTO CUCTEMA JOKA3aTENbCTB OMNM-
paeTtcst Ha MecsuecnoB “Actpousiouu B2 u ctpykrypy cnucka ME (tekct “HrnanHa
u IHKU”), NpUBJIEKAETCS B3aUMOCBs13b M E u KaneHnaps. AHaIn3 KaJeHIapHOi CUM-
BOJIMKH XXEPTBONPHHOIIEHUN CTPOUTCSA Ha MOJPOGHOM HCCIEJOBAaHMU PUTYaJILHOTO
cMblcna MUGOJIOreMbl “onbsHeHus” (TeKcT “MHanna u Inku”, cM. B2) U BHyTpeHHEN
cTpyKTYpbl Cra I'yOoea, MuG0I0reMHOE MOJOTHO KOTOPOrO MPAaKTHYECKU MOJIHO-
CThIO BOCIIPOM3BOJIUT TPEXYPOBHEBYIO Mofeab Hunnypckoro kaneHgapsi.

2 “Actponsabun B” — TekcT u3 ropoga Auilypa, AaTupyeMbiit XI B. 0 H.3., COCTaBJIeH Ha ABYX S3bl-
Kax — LIyMEPCKOM M aKKaJICKOM. B HeM npeacrabieH Mecsilecn0B, KOMMEHTHPYIOLIMI OGpsAA0BOE CONEP-
3KaHHue Kaxjoro Mecsiua. TaM ke copepXuTcs 60/1b1IOI KaTanor reTMaku4yeckH BOCXONAILMX 3BE3], pac-
npefeNeHHbIX MO TPeM YacTsaM rofa.



YPANO-CUBUPCKUA PEMMOH U CPEQHAA A3MUA
THE URALS, SIBERIA AND MIDDLE ASIA

MpocTpaHcTBeHHO-BpeMeHHasn opraHu3auus
norpe6anbHOro NONst MOrMSILHUKOB 3NOXU GPOH3bI
no marepuanam apxeosiorm4ecCKux packonok

Tamuna ITomemxuna
Hrcmumym apxeonoauu PAH, Mockea

YenoBek Bcerga o4epynBal IPOCTPAHCTBO, B KOTOPOM xui. KoHKpeTHbIe Mofie-
JI1 POCTPAHCTBEHHbIX NMPENCTABICHUHA U MX MPAKTHYECKOE BOIUIOLIEHHE 3aBUCENIH
OT NMPHPONHO-KIMMATHYECKHX YCJIOBHM, XO35HCTBEHHBIX 3aHSTUMH, YPOBHS pPa3BUTHUS
COLIMaJIbHO-3KOHOMMYECKUX OTHOLIEHHH, MUPOBO33PEHYECKHUX MPEICTaBICHUI.

IIpocTpaHCTBO OCMBICIMBAIOCH BO BCE MOJIHOTE ObITHS B COOTBETCTBHH C MPeE-
cTaBjeHUIMU 0 Mupo3nanun. B atoit Mogenn Mupa Kaxpiasi CTOpOHa XXU3HU UMena
CBO€ MECTO: MOCeJIEHHe, Ie OOUTANIN KHUBbIE; MOTWIBHUK, [ YMEpILIXe OTIPAaBIs-
JIUCh B 3arpOOHBIA MHUP; CBSITHIIMIIE, TI€ OCYILIECTBIISUIUCH NPsSIMble KOHTaKThI ¢ 60-
ramMm 4Yepe3 puTyasbl, OCOOEHHO KE€PTBONPUHOILIEHHS.

CoBpeMeHHbII YPOBEHb IPOCTPAHCTBEHHOrO aHAJIN3a JIIOOLIX BUIOB apX€O0JIOrH-
YeCKUX MaMSTHMKOB U UX JIAHAIA(THOHA 06YCIOBIEHHOCTH HEMBICIUM 63 MpUBJIe-
YEeHHUs] METOJIOB apXxeoacTpoHOoMuH. OnpefiesieHue TOYHbIX OPUEHTHPOB C yKa3aHUEM
reorpau4eckux KOOPAMHAT MO BCEM 3HAYUMBIM MOKA3aTeNIsIM HUCCIENYEMbIX 00b-
€KTOB Ha BCEX 3TaNax UX CyLIECTBOBAHHUS M YBA3KA [OJIyYEHHbIX HANPABJICHUH C IPO-
¢uneM ropu3oHTa U KOHKPETHLIMH aCTPOHOMUYECKHUMHU SIBJIEHMSIMU MO3BOJISET MO-
ny4uTh GoJjiee pa3HOOOpa3Hble CBENECHHS O MATEPHAJILHOM M NYXOBHOH KYJIbLType
npeBHero HaceneHnus (ITomemkxuna, IOpesuy, 1998. C. 6-11).

JlaHHBIA TE3UC OTHOCUTCS M K METOAMKE UCCIIEIOBAaHUs NOrpeballbHbIX KOMIUIEK-
coB. BaxHoe 3HaueHHe 30eCh UMEIOT: | — BHEILIHHE XapaKTEPUCTHKH OOBEKTOB, 3a-
METHBIX C MOBEPXHOCTH (TONorpauyeckasi NpMypoOYeHHOCTb, XapaKTep M B3aUMHOE
pacnosoKeHHe HAaJMOTUIbHBIX COOPYXXEHHH, OTHOIIEHHE UX K BHIUMbIM HAa FOPH-
30HT€ HEOPAMHAPHBIM MPUPOIHBIM OOBEKTAM — BO3BBILICHUSIM, CEIJIOBUHAM, CKaJIb-
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HbIM BBICTYNaM); 2 — pa3iIM4yHble apTe(aKTbl, BbISBIECHHbIE B MpOILECCE PacKOMOK
(xapakTep oO1Lell MJIAaHUPOBKH COOPYXXEHHMH, HAlIPaBIEHUE OCEBbIX JTMHUN MOTMJIIb-
HBIX SM, PacllOJIOXKEHUE MO OTHOIIEHUIO K HUM CKOIUIEHUH KaMHEH, CTOJIOOBBIX 5IM,
>KEPTBEHHbIX KOMIUIEKCOB, KOCTPHIL, ODUEHTUPOBKA NOrpeO6eHHbIX U MOJIOXKEHHUE Be-
1iei ¥ KOCTEH XXUBOTHBIX B MOT'MJIbHOM sIM€ IO OTHOLLUEHHIO K cKelleTy. Bece BMecTe
3TO XapaKTepu3yeT OOy M MHAMBUAYAJIbHYIO cieu(UKYy OpraHu3aluu cakpaib-
HOrO NPOCTPAHCTBA; cIOCOObI (PMKCALUU APEBHUMHU KOJIJIEKTUBAMHU NIPEACTaBIEHHI O
HBanbHEHIIMX CyAbOaX yMepIUMX, HallpaBJIE€HUM UX IIyTH; BpEMs rofia, KOr[a CoBeplla-
Joch norpeGeHue M Jp.

B kauecTBe OCHOBHOrO IpPUMeEpPA, HITIOCTPUPYIOILEr0 HEKOTOPbIE U3 U3JI0XKEH-
HbIX BbIIIE MOJIOXEHUH, IPUBJIEYEHbI KOHKPETHbIE MaTepUaJlbl MOTHILHUKA OPOH30-
Boro seka Jawrru-Koser (1300-1100 rr. go H.3.) Ha peke 3epaBuiad B CpegHen A3un
(39,4° c.u1.), KOoTOpBIA UccenoBancs aBTopoM B 1985-1986 rr. MoruinbHUK NpHHA-
JIEKHUT CTEMHBIM IJIEMEHaM, B CHJIy MCTOPHYECKOH CHTyallUH NMPONBHHYBIIMMCS M3
creneit Ypana, 3anagHoit Cubupu u Ka3zaxcrana B CpegHioro A3ui. dmHuveckan
NpUHAONENHOCMb HACETIEHUS, OCTABUBLIET0 MOTMJILHUK, ONPENENSETCs UCCIeOBa-
TENSIMU KaK UHOOUPAHCKAsA WM CBSI3bIBAETCS C apMACKMMH TpYIIIaMH HaKaHyHE HX
BropxeHus B Uuauto (Mcakos, [Tomemkuna, 1989).

ITaMsATHUK pacnojOXeH Ha MbICY NPEAropHOH Teppachl Ha BbICOTE Oojee
100 M. B apxeonoruyeckoM nijaaHe MOTHIBHUK OYEHb XOPOIIO COXPaHWICS, He ObLI
NOTPEBOXEH NO3AHUMU nepekonamu. IInomanka g MoruiabHUKa BhIGpaHa ¢ yye-
TOM YTHWJIMTApHOI'O XapaKTepa M cakpajbHOH 3HauuMocTH. Ha MecTe MorunbHHuKa
TPYHT MSIFKHH, COCTOSILMIA M3 Jlecca, a BbIlIE MO CKJIOHY Teppackl U Ha NpHJerako-
el TEPPUTOPHUHU — TSXKEJIbIH CTIOXKEHHbIH U3 MEJIKOr0 M KPYIHOTo raje4yHuka. Me-
CTO 11 MOTUJILHMKA COOTBETCTBOBAJIO BO3MOXHOCTSIM €r0 INIAHUPOBKH, HE Hapy-
11as CyLeCTBYIOLMX TPAAULIMil, XOPOLIO BIMCHIBANIOCh B OKPY3Kaloll[ee OCBOEHHOE
IPOCTPAHCTBO W JleTalM JaHAIIA(dTa B COOTBETCTBUM C MPUHUMNUAIBHON CXEMOH
IPOCTPaHCTBEHHBIX NPeNICTaBlIeHUHA. B KauecTBe OTHOCHTENBHOrO LIEHTPA MOTHIIb-
HOro noJs 6b11a BbiGpaHa MIIOIIalKa Ha Kpako oOpbIBa C XOpoLIeld BUTUMOCTbIO rO-
PH30HTA.

Ha packonanuoi niowanu (400 kB. M) Ha riyoune 1,6—1,8 M o6HapyXeHbl 27 no-
rpe6enuit (39 3axopoHeHu) 1 8 XKEPTBEHHBIX IM CO Cle]aMd MHOTOKPAaTHOIO pa3Be-
neuus orsi. [lorpeGeHus M IMbI KOHIIEHTPHUPOBAJINCH IByMs IPyNIIaMM M pacrojara-
JIUCh O KPYry. 3aXOpOHEHHUs COBEPILIANUChL B HEOOJIBIIMX IMax B Of00sX, Ha JIEBOM
60Ky, CKOPYEHHO, pYKH HaXOOWJIKCh mepefq JuuoM (puc. 1). Bxox B Moruny 3akpsbl-
BaJICS OMHMM MJIM HECKOILKMMH KaMHsIMH. B GonblIMHCTBE 3aXOpOHEHUH ObIIIH COCy-
abl 1 6poH30BbIe YKpaiueHus (HMcakos, ITomemkuna, 1989. C. 147-155).

Oco60e MecTo B MOrHJIbHMKE 3aHUMAJIO KOJIJIEKTHBHOE Norpebenue 25, oTanya-
I0LIeeCs] OT BCEX OCTANbHBIX N0 Py NPU3HAKOB NOrpebajlbHOro PUTyajla U MECTO-
nosoxeHu:o (puc. 2). [lorpe6enue pacnosoXeHO Ha 3aafHOM KOHLE MUIOIIAAKU MO-
rWIbHUKA, Y CAMOrO Kpasi BBICOKOrO U KPYTOro CKJIOHA, HauboJjiee OTKPBITOrO B CTO-
POHY pycjla M JOJMHbI peKH. B 06IIMPHOI MOTUIBHON SIME HAXOAUJIUCh CEMb OJHO-
BPEMEHHBIX 3aXOPOHEHWH (YETBEPO MYXYMH M TPH >KCHILMHBI) B HETPAAULIMOHHBIX
no3ax. YMepuiue OblLIM YIOXKEHbI MOJYKPYroM, BIUIOTHYIO PYT K ApPYry, FOJIOBOH B
BOCTOYHOM HallpaBJIEHWH, B Ipefiesnax cekTopa oT 58° go 160°. B manHOM cekTope
HAXOJATCS a3UMYThI BOCXOIOB COJIHIIA BO BCE HM FOfia OT JIETHETO 0 3UMHETO COJIH-
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LECTOsIHUSL BKIrOYMTeNbHO. [lorpe6anbhblii HHBEHTaph oTcyTcTBOBan. Ha ypoBHe
ApeBHEH MOBEPXHOCTH norpebeHne ObLIO OTMEYEHO KaMEHHOHM BBIKJIAIKOH OKpYr-
J0it ¢opMbl IMaMeTpoM 3 M ¢ noclefyoluM Habpocom 6onee 200 pedHbIX OKaThI-
we# (puc. 2, L, ).

To4nas opueHTanusi KOCTSIKOB ONpeENiesIEHa MO JIMHUHU rojloBa—Ta3 B 31 3axopo-
HeHun. ConocrapiieHHe OPHEHTUPOBKHU 3aXOPOHEHMIA M YCIIOBMI UX norpebeHus (Me-
CTa Ha MOTUJILHOM NOJI€, KOHCTPYKIMH MOTHUJILHOM SIMBI, II03bl YMEPILETO, XapaKTe-
pa MHBEHTAps M [p.) ¢ HauboJiee 3HAYUMbIMH aCTPOHOMHMYECKMMH HaNPaBJIEHUIMHU
OTHOCHTENILHO CTPAH CBETA YKa3bIBAET Ha CBsI3b NOrpe6asbHOro o6psiia C a3uMyTa-
MH BOCXOJIOB U 3aXOJJOB COJIHIA B ONPEfie/IEHHbIE CE30HbI FOfa /IS MECTOINOJOXEHHUS
MoruibHuKa (39,4° c.u.).

A3HMYyTbI BOCXO/IOB H 32XO/I0B COJIHIIA B CEBEPHOM NOJIYIIAPHH /i reorpadu4ecKol MHPOTHI
moruisHuka JdamTu-Ko3sl

ComHue
I'panyce! ceB.
LIXPOTHI
Bocxon 3axoq

JleTo BechHa—oceHb 3uMa JleTo Becna—oceHb 3uMa

27.06 21.03-23.09 22.12 22.06 21.03-23.09 22.12
39° 58°5° 90° 121°4' 301°5’ 270° 238?75
40° 58°03’ 90° 122° 302° 270° 239°

B pe3ynbTaTe aHanu3a nosyyeHbl HHTEPECHBIE TaAHHBIE, KOTOPbIE OTPaXKeHbI Ha
cxeMe (puc. 3). OpueHTaums rooBoi G0NbIINHCTBA 3aXOpOHeHUH (21), coBeplIeH-
HBIX B COOTBETCTBMHU C TPAJULMOHHBIM OOpPsiIOM (Ha 1eBOM OOKY B CKOPYEHHOH MO-
3e, C pyKamHu Iepeq JULOM, C COCYAOM y M3roloBbsi 1 HA00OpOM OpOH30BbIX yKpallle-
HHUM) CBsi3aHa C TOYKaMM 3aXOfia COJIHLIA B Pa3HOE BpeMs rofa, r1aBHbIM 00pa3oM B
oceHHe-3uMHee BpeMs (230°-310°). OuyeHb BaXXHOH A€Talbi0 MOrpe6anbHOro puTya-
Jla BO BCEX 3THUX CIIyYasiX ABJISIETCS TOT AKT, YTO, HAXOISACH B MIOJIOKEHUHU Ha JIEBOM
60Ky, yMeplne o6palieHbl IMLOM B CEBEPHYIO cTOpPOHY (cekTop ot 302° o 58°), rae
HHUKOrfa Ha HeOe He ObIBaeT cosHIA. BeposiTHee Bcero, 3amagHasi OpueHTaUMs Map-
KUpyeT co0oil HalmpaB/leHUE YMEPIIUX B MMUP TEMHOTbI, aCCOLIMUPYEMBIH € 3arpo6-
HBIM MHpPOM.

(_
Puc. 1. Moruneuuk Jawrtu-Ko3sl. Ilinan packona

I- OYEPTAaHHA MOTHJIBHBIX H XKEPTBEHHBIX SIM C YKa3aHUEM l"J’lyﬁldel; 2 — HeYETKHe O4Y€PTaHHUs AM;
3 — cnenbl HOp; 4 — rpaHuLbl Kapbepa; 5 — YrIIMCThle MATHA; 6 — OTAENbHbIE YINIH; 7 — ClIebl NpOKaJa;
8 — nATHA U BKJIIOYEHHUS OXPbI; 9 — KAMHH C YKa3aHHeM riyOunbl 3aneranus; /0 — cocyn; /1 — ckeneT ye-
JoBeka; /2 — yepen yenoBeka; /3 — OpHEHTALMA NOrpeGeHHbIX

Fig. 1. The Dashti-Kozy burial-ground. Plan of the excavated area

I — contours of the burial and sacrificial pits with indication of their depth; 2 — unclear contours of pits;
3 —traces of burrows; 4 — borders of sand-pit; 5 — carbonizeds pots; 6 — separate carbonized pieces; 7 — traces
of burnt soil; 8 — ochre spots and ochre inclusions; 9 — stones with indication of depth, where they were
found; /0 — vessel; /] — human skeleton; /2 — human skull; /3 — orientation of the deceased
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Bce norpebenus co cnegaMu HEECTECTBEHHOH CMepPTH (YeThblpe MorpedGeHus ¢
AECATbIO 3aXOPOHEHUSIMU) OPMEHTUPOBAHbI B HANIPABJIEHUU BOCXO/IOB COJIHIIA B HU
PaBHOJIEHCTBUY M conHLecTossHu (58°, 60°, 80°, 85°, 90°, 100°, 160°) (puc. 3). Cpe-
AU HUX UMEIOTCSl MOrpeOeHus O cliejaMi PacuJIEeHEHUs1: y ABYX XXEHCKUX CKEJIETOB
OTCYTCTBYET HUXKHSAS NOJIOBHHA, a B 00J1aCTH >KMBOTA JieXKaT KaMHH (1orpeGeHust
12, 20) (Mcakos, [Tomemkuna, 1989. C. 149. Puc. 1, 5; 6, 1I); y onHoro norpe6eHHO-
ro (nmorpeGeHue 11) BepxHsisi 4aCTh TYJIOBHILA C FOJIOBOH HAXOAMJIACh B [10JI0XKEHHH
aHTHTE3bl HIKHeH yacTu (60°-240°) u psiioM ¢ yepenom ObLII IOCTaBJIEH COCY/, OK-
palleHHbIA oxpo# (puc. 4). Bce ceMb 3aXOpOHEHHUH KOJIEKTUBHOTO norpebenus 25
C HEECTECTBEHHBIM IOJIOXKEHHEM PYK, TaKXe COBEpIIEHbI Ha JIEBOM OOKY, HO JIH-
LIOM Bce OOpalleHbl B FOXHYIO CTOPOHY, I'fie COJIHIE BO BCE C€30HbI 3aHUMAET BbI-
COKO€ MOJIOXEHNe Ha Hebe. ITH norpebeHuss MOTYT GbITh UHTEPIIPETUPOBAHbI KaK
>KepTBeHHbIe. VIX CBA3b C CONSIPHbIM 00XECTBOM YCTaHABIUBAETCA [0 MaTepUaliaM
PacKOIOK.

Tak xak ApeBHee HaceleHUe JaHHOTO PailoHa, OTOXAECTBIIIEMOE C HHAOUPAHLA-
MM, NIPULIJIO U3 CTENHBIX PETHOHOB Y pana, 3anagHoi Cubupu u Kazaxcrana, pacno-
JIOKEHHBIX K ceBepy OT [lamTu-Kosbl, To pasHas opueHTaLusi nOorpeOeHHbIX B XKep-
TBEHHbIX MU OObIYHBIX 3aXOPOHEHUSX MOXET ObITb MHTEPNPETHPOBAaHA TaKXe yepe3
Bocnipusitie CeBepa Kak CBSILIEHHOM, POJHOH CTOPOHBI, CBA3aHHOU C BEPXHUM YPOB-
HeM [IpocTpaHcTBa U BbIciIel TOYKOM Hukianyeckoro nytu ConHua, u IOra, kak Hu3-
1Ieil Ha4yaJbHOI! TOYKU U CHUMBOJIA BEJIMKOrO 3KE€PTBONPUHOILEHHS C LENbIO BOCCO3-
naHus BceneHHON U BO3POX/AEHHS >KU3HU (CM. CTaTbiO JIywHUKOB0I B HACTOSLLIEM
cOOpHUKE).

Ko BpeMeHM MaccoBOro nmpoiBHXKEHUs! CTeNHbIX IuieMeH B CpenHio0 A3uio
(1300-1200 neT go H.3.) BeipaboTanoch npeacrabieHue o ConHue, KaK eJUHCTBEH-
HOM nape BcenenHo#i, u kynbT 6ora ConHua siBnsiics BeaymiuMm (Mudbl.., 1988.
C. 461). B uHpoeBpONENHCKOi U UHAOUPAHCKOH MH(OJIOrHH €CTh CIOXKETbI O Hebec-
HOM OT'HE — COJIHLIE U €TO 3eMHbIX BOILIOIIEHUsX. B Bequiickoil 1uTepaType riiaBHbIM

[EEEEE—.

Puc. 2. Morunsauk Jawmtu-Ko3ssl, norpe6enune 25

I — KaMeHHas BbIK/ajlka Haj MOTMJIbHOH siMOH; Il — oyepTaHHs MOTM/IBLHONM sIMbl NMOA BbIKJIAfA-
Koli; IIA — norpe6enust Ha AHe MoruibHo# sMbl; III — pazpe3s MorunbHo# smbl; IV — BiyckHoe norpebe-
Hue 25-A

K nnanam I-III: / — kaMHu, NOCTaBNeHHbIE HA TOPeLl; 2 — KAMHU BEPXHETO spyca, JieXall1e niall-
Msi; 3 — KaMHH HHXKHETO sipyca; 4 — XeJITO-Cepblii INIOTHbIA Jiecc (MAaTEPHUK); 5 — TEMHO-CEepbIH IO
(3aMoNHEHHE MOTUNILHON SIMbI); 6 — TEMHO-CEPbIN C/IOH C BK/IIOYEHHEM YIJIEH U MEJKHX KYCOYKOB MENa;
7 — pBIXAblil Nécc (MAaTEPHK); § — cepblif 'YMYCHPOBaHHbII C/0M; 9 — MECTONOJIOKEHHE BYCKHOTO Norpe-
GeHus 25-A

K nnany IV: / — Menkuit 6poH30BbIii Gucep; 2 — 6poH30BbIe 3epKana; 3 — GPOH30BOE KONbLO;
4 — macToBble MPOHU3HU

Fig. 2. The Dashti-Kozy burial-ground, grave number 25

I - stone mound over a grave pit; II — contours of a grave pit under the mound: IIA — burials at the bot-
tom of a grave pit; III — section of a grave pit; IV — inlet burial 25-A

To plans I-1II: / — stones put on their butt-end; 2 — stones of the upper level lying flat; 3 — stones of the
lower level; 4 — yellow-grey solid loess layer (sub-soil); 5 — dark-grey layer (filling of the grave pit); 6 — dark-
grey layer with inclusion of small carbonized and chalk pieces; 7 — soft loess (sub-soil); 8 — grey humus layer;
9 — location of inlet burial 25-A

To plan IV: / — small bronze beads; 2 — bronze mirrors; 3 — bronze ring; 4 — small paste tubes
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Puc. 3. Cxema opueHTauuu norpe6eHHbIXx MorunbHuka Jlawtu-Ko3sl no ctpaHaMm ceta

ITorpe6enus: / — c KEPaMMKOH M yKpallleHUsIMH; 2 — TOJILKO C YKPalUeHHAMH; 3 — TOJIBKO C KEpaMH-
KOH; 4 — 63 UHBEHTAps; 5 — PacCyY/IEHEHHbIE H XXEPTBEHHBIE; 6 — MapHble TONbKO C KEPAaMHKOM; 7 — nap-
Hble C KEPaMHMKOW M YKPaILEHUSIMH; 8§ — ODHEHTHPOBaHHBIE OJIOBOM B CTOPOHY norpe6enus 25; 9 — Hanpa-
BJIEHME OPHMEHTALMH rofoBoi; /() — 3aXOPOHEHHUs KONJIEKTHBHOrO norpebenus 25; [/ — HanpaBaeHUe Boc-
XOJla COMHIa; /2 — HanpaB/eHHe 3aX0a COJHLa; /3 — HoMep norpeGeHus M rpynnbl norpeGeHu
Fig. 3. Scheme of orientation of the deceased in the Dashti-Kozy burial-ground towards cardinal
points

Burials: / — with pottery (vessels) and ornaments; 2 — with omaments only; 3 — with vessels only; 4 —
without grave goods; 5 — partitioned and sacrificial burials (in unnatural pose); 6 — pair burials with vessels
only; 7 — pair burials with pottery and omaments; 8 — the dead oriented with their head toward collective
grave 25; 9 — direction of head orientation of the dead; /0 - burials of collective grave 25; 1/ — direction of
the sunrise; /2 — direction of the sunset; /3 — number of a burial and groups of burials
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Puc. 4. Morunbnuk [Jawtu-Ko3ssl, norpe6enue 11
1 — oyepTaHus MOTUNBHOM MBI C YKa3aHHEM IyOHHBI, cM; 2 — OUePTaHUs YIJIUCTOrO CJIOs C yKa-
3aHHEM INyOUHBI, CM; 3 — COCYA, OKPAlEHHbIA OXpOi

Fig. 4. The Dashti-Kozy burial-ground, grave number 11
1 - outlines of a grave pit with indication of its depth, cm; 2 — outlines of coal layer with indication of
depth, cm; 3 — vessel painted in ochre

U3 3eMHbIX O0rOB ObL1 60T OrHS ATHH, IEpCOHN(MULUPYEMBIiA CO CBSIILIEHHBIM OTHEM
(Muder.., 1987. C. 35-36).

B maTepuanax MorunbHuKa JJaimTi-Ko3bl AOCTaTOYHO SIPKO BbIPaXKeHHbIX CBUAE-
TEJNbCTB O NPAaKTHUKOBABLIUXCA 3[€Ch 00psifax, UIMEIOLUX NpIMOe OTHOILLIEHUE K Or-
HEHHOMY KyJbTy. DTO ClIefibl pa3Be[IeHHs] OTHs B orpebanbHbIX KaMepax A0 noMeLle-
HUS Tyla YMEPIIMX, MOILHbIE KOCTPHILA Y BXOJOB B NorpedanbHble KaMepbl, ClIELHU-
anbHble OOIIMPHbIE XEPTBEHHbIE SIMbI C MHOTOKPATHBIM pa3Be[leHUEM OTHS, BO3/IUs-
HHUeM xuakocrtei (Mcaxos, [Tomemkuna, 1989. C. 149, 160, 161. Puc. 1, 5; 6, V, 10).

CBs3b XXepTBEHHbIX NIOrpeOeHN ¢ COJTHEYHBbIM 00XKECTBOM M 0011el uneei Bee-
JIeHHO¥ yOeauTeIbHO NMOATBEpPXKAAaeTCs MaTepuajlaMU KOJUIEKTUBHOIO NorpebeHus
25, kotopoe ObLIO HanboJiee paHHEd KOHCTPYKLUMeid Ha MOrunbHOM nose. K uucny
COJISIPHBIX U KOCMHUYECKHUX CUMBOJIOB 3[1€Ch OTHOCATCS: 1 — OpUEHTHPOBKA NOrpe6eH-
HbIX Ha BOCXOJl COJIHIIA B pa3HOe BpeMs rofia B IIpefieslax CeKTOpa a3uMyTOB BOCXO-
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AOB COJIHLA BO BCE JHM Irofia OT JIETHETO O 3UMHEIO CONHUEeCTOsIHMI (58°-160°); 2 —
PpacnoloXXeHUe yMEPIIKUX B MOTHIILHOM SIME NOJIYKPYTOM, N0 XOAY IBUXKEHUS COJIHLIA
Ha HeOECHOM CBofie; 3 — oOuiee Yyucao norpeOGeHHbIX B MOTUIIBLHOM siMe nmofed (7) u
KOJIMYECTBO CPEAH HUX XKEHIMH (3) U MyXuMH (4); 4 — NPUCYTCTBHE Mesla M OXpbl B
00J1acTH BCEX CEMH KOCTSIKOB U B 3aChINKE MOTUIIbL; 5 — Kpyriiasi ¢opMa HagMOTHJIb-
HOT'O COOPY>KE€HHs, OTJIIMYAIOIIErOCs OT BCEX OCTallbHbIX B HEKpONoJie; 6 — 0COOeHHO-
CTH [leTasleil apXUTEKTYpbl U CTPOMTENBLHOIO MaTepualla HaAMOTHJIBHOTO COOpYXKe-
HM4 B ¢pOpMe Kpyra U3 CBETJIbIX OKaThIILEN, NPUHECEHHBIX ¢ 6epera peku. CBeTible
OKaTbIIIKA NPHUCYTCTBYIOT MCKJIIOYUTEIBHO BO BCEX XXEPTBEHHbIX NOrpebGeHUsX U
siMax. Bxofb! B nog6ou ¢ 3aXOpOHEHUSIMU 110 TPAAMLMOHHOMY 00psny ObLIH 3a/10%Ke-
Hbl OOOUTBIMH U cllerKa NpUILIIN(OBAHHBIMY CJIaHIIEBbIMH INIUTAMHU CKaIbHOTO NpO-
UCXOXJEHUS.

HHTepecHa ceMaHTHKa yucen 3, 4, 7, onpefensioliux KOJIMYECTBO NorpebeH-
HbIX B IaHHOY Moruie. DTH Yucia LIMPOKO MCNONb30BAUCh B KYNbTYPHOU TPaJHLIIH
¥ MU OJIOTMHM MHOTHX HapOIOB MHMpa, B TOM YHCII€ HHIOMPAHCKHUX, 1711 0003HaYEHHS
obuux npeacrasnenni o BecenenHoi. Haubonee BeposATHOE UX CUMBOJIMYECKOE 3HA-
YeHHe [J1s1 pacCMaTpUBaeMoro norpebeHus MoxeT ObITh cieayrollee: “3” — Tpu ce-
pb! BceneHnoil (BepxHui, CpeiHUMA, HIXXKHUHA MHpBI); “4” — yeTblpe CTOPOHbI CBETA,
YyeTbIpe BpEMEHU roaa; “7” — yucao fHed ofHO# ¢a3bl JIyHbI, HE[EJU; ‘‘Maruyeckoe
4yKuCcno”, CKiafbIBaoleecs U3 yucen “3” u “4” U xapakrtepusyollee OOLIYIO UCIO
Mupo3snanus (Mugel.., 1988. C. 630; @po.os, B HACTOSALLEM H3[JaHUH).

CBsi3b C BepXHUM (HeOECHbIM), a HE HUXKHHM (3arpOOHbIM) MHPOM MOgYEpPKHBa-
€TCsl ¥ XapaKTepoM o0psifia BNyCKHOro norpebeHus 25-A. B Hacbinb GbI10 BIYILIEHO
norpe6eHue XEHIIMHbI B NOJOXEHUN aHTHTE3bl NPEALLECTBYIOIIUM 3aXOPOHEHHUSIM
(B TpagMLIMOHHOM 1M03€, rOJIOBOM HA 3aXOJi COJIHLIA B JHH PaBHOAEHCTBHH, C OOraTbhbiM
HaGopoM OpOH30BbIX yKpaileHuit). CBepxy Morujia Obl1a NepeKkpbiTa BHIMOCTKOMN
KBaJIpaTHOI (pOPMbI M3 MOATECAHHbIX IUIMTYATHIX KaMHEH KBaJJpaTHO-NPSAMOYIOJIb-
Ho#l opmbl (puc. 2, II, IV). B pe3ynbraTre HaAMOTHILHOE COOpPYXXEHUE NPHOOPENIO B
nnaHe ()OpMy MaHAanbl — KBajpaTa, BIUCAHHOTO B Kpyr (puc. 2, II). ¥ apeBHux apu-
€B MaHjaJna sBisack cxeMoil BceneHHol, HanboJiee \pKUM CUIMBOJIOM Mupo3naHus,
00BEKTOM peIMrMO3HOr0 NOKJIOHEeHUs. TpaguiLOHHO ee 0603HaYalOT KPYroM — CUM-
BosioM KocMoca u kBagpaToM — cumBosioM 3emnu unu Mupa (Bypexapom, 1999.
C. 34-37).

H3BeCTHO, UTO HE TOJIbKO MUPOBO33pEHUYECKHE [IPEACTABICHUS SBISIOTCS OHUM
U3 BaXHbIX ()aKTOPOB, ONpeAeNSIOlUX OPUEHTALMIO JPEBHUX 3aXOPOHEHUH Y 3THH-
yeckH OJiu3kux HapogoB. He MeHee 3Ha4nMBbI 31€Cb 1 OCOOEHHOCTH NPUPOJHO-KIIU-
MaTHUYECKHUX YCIIOBHIA, M CBSI3aHHBIA C HUMH XO3sIMCTBEHHBIN YKIIA[.

B HallleM KOHKPETHOM Cly4yae NpUOPUTET OPUEHTHPOBKH NorpeGeHuii B Hampa-
BJIEHMH 3ax0f0B U BocxonoB CoJiHIa B IHM paBHOfEeHCTBUH (21 mapra u 23 ceHTS0-
Ps) MOXKET UMETh NPSIMOE OTHOLIEHHUE K Crielu(HKe X039iCTBEHHON AESITEIbHOCTH U
ObITa CTENHBIX I'PYII CKOTOBOOB B IPeAropHbIX ycnoBusix [laMmupa, OCHOBaHHbIX Ha
BEPTHKAJIbHOM KOYEBaHUH.

B koHue MapTa — Hauale amnpelssl C HACTYIUIEHUEM ACTPOHOMHUYECKOW BECHBI
CKOT IepPEroHsyiu Ha ropHble nyra. Tyaa ke nns nacthObl (Ha JETHUKHU) Nepecens-
Jlach M 4acTh XXHTEJEH, rJie 3aroTaBlIMBall BIPOK Macio, Cblp, CyLMIn Msco. Oce-
HBIO, OOBIYHO B OKTS0pe, BO3BPALLAJINCh HA 3MMHUK — [IOCTOSIHHOE NOcesieHue. 3UM-
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HHE CTONOHIIA pacnoiarajuch B yIOOHbIX MECTAX, IA€ MOXKHO YKPbITh CKOT OT HElo-
rofibl, C XOPOIIUMK BORONOsIMA. OHU HMCIIOJIb30BAJIUCH U3 MOKOJIEHHS B NOKOJIEHHE.
37aech ke HaXOIMJIMCh U K1aA6HLIa.

B HareM cnyuae MecTOM it 3MMHUKA MOTJIM ObITh IPOTBHI BbILLIE 11O CKJIOHY, Iie
U cefiyac NacTyXH YKpbIBalOT CKOT OT Henorofbl. OpueHTalus 60IbIINHCTBA MOrpe-
GEHHBbIX MOTHJILHMKA Ha 3aXOfl COJHI[A B OCEHHE-3UMHEe BpEeMs CBHUJETENbLCTBYET O
COBEpLIEHNM OCHOBHOM 4aCTH 3aXOPOHEHHUH BO BpeMs NpeObIBaHUS HA 3UMHHKE.

H3noxeHHble Bblllie [JaHHble NO3BOJSAIOT BbICKA3aTbh Psj MOJOXEHUH OTHOCH-
TeJIbHO NPOCTPAHCTBEHHO-BPEMEHHOH OpraHu3aliM NorpebajbHOro MNoJs MOTHIIb-
Huka [Jamtu-Ko3bl.

1. MecTo 107151 MOrHIIBHMKA ObLIO BbIOPAHO C YYETOM XOpOIIEH BUIUMOCTH NPO-
¢punst ropu3oHTa B HaNpaBIEHUSIX BCEX CTPaH CBETa. DTO CBUIETENLCTBYET O Cyllle-
CTBOBaHMHU OMpeJieJIeHHO!N Tonorpaguyeckoi 00ycI0BIEeHHOCTU B BbIOOpe cakpallb-
HO 3HaYHMOTO MeCTa.

2. [lepoHavanbHO ObUT ONpEENeH OTHOCUTENbHBINA HEHTP MOTMIIBHOTO 104, JTO,
BUJIMMO, CBSI3aHO C €ro MOJIOKEHHEM KakK MyHKTa, OTKyAa (PUKCUPOBAIUCh AajbHUE BHU-
3UpbI — TOYKHM BOCXO/Ia M 3aX0/a COJIHIIA Ha TOPU30HTE B HauOoJjiee 3HaYUMBbIE [IHH TO-
pa. C aToro MecTa JOJIKHbI ObLJIM XOPOLIO [MPOCMAaTPUBAThC U APYrve MyHKTbI OKYJb-
TYPEHHOT0 (OYEPUYEHHOr0) JaHHbIM KOJIJIEKTHBOM JIIOAEH NPOCTPAHCTBA: MECTO NPEA-
[10JIaraeMoro 3MMHHKa, PEKa, KaK [VIaBHbI UCTOYHHUK XKU3HH, MECTA HaXOX/AECHUS 3UM-
HHUX U JeTHUX nactouil. ClenoBaTenbHO, HEHTP 0YEPUYEHHOIO MPUCTPAHCTBA MOTHIIb-
HHMKa JJOJIKEH Obl1 ObITh TECHO CBA3aH C OKPY>KaIOLUM MHPOM, OCBOEHUE OTAEIbHBIX
y4acTKOB KOTOPOro 03Ha4yaJso ero npuoduieHue K OpraHi30BaHHOMY IIPOCTPAHCTBY.

3. OcBoeHuUe LEeHTpa MOTHIILHOTO M08 COMPOBOXK/AANOCH ClIeLMaNbHbIMU PUTYyana-
Mu (norpebenue 25): a) coBepllIEHHMEM KOJIJIEKTUBHOTO XEPTBOINPHHOLIEHUS U3 CEMHU
YyeJoBeK, 001ee KOIMYECTBO KOTOPbIX, KaK M YUCIIO MPUCYTCTBYIOLUX CPEAM HUX XKEH-
KA (3) ¥ My>XXUYHH (4) COOTBETCTBOBAJIO CEMAaHTUYECKOMY 3HAUEHHIO YUcell, 0003Haya-
OLMX o0myro cxeMy Mupa; 6) cOOpy>X€HHEeM HaIMOTHIIbBHOM KOHCTPYKLHMHU B OpMe
MaHAaJbl, CHMBOJM3UpYollei BceneHHyl0 B COOTBETCTBUM C CYLLECTBYIOLMMU IpEN-
cTaBleHUsIMU O Mupo3nanuu. OCHOBHbIE 3JIEMEHThI 3TOH KOHCTPYKLUH, KaK U OPHEH-
TUPOBKA NOrpeOEHHbIX MO/ HEM JIFOAEH, M Psifi 3IEMEHTOB OOPsAAA, CBSI3aHbl C CONISPHOM
(nebecHoit) cumBonuKoii. OTCrOAa pa3BOpavuMBaNIOCh BCE MPOCTPAHCTBO MOTrMILHUKA. C
>KEepTBEHHbIM NOrpebGeHnueM ObLIH CBSA3aHbl BCE OOBEKTbI MOTUIBHOIO MOJIS.

4. Cs3yI0lIMM 3BEHOM LIEHTPA C OCTAJIbHbIM NPOCTPAaHCTBOM NOrpebasbHOro
10JIs1 CTaja oCb, NPOXoAsLas Mo JIMHUY 3aMaJ—BOCTOK Yepe3 LUEHTP KPYIJIod KaMeH-
HOM Hacblnu norpe6enus 25. Bee nocnenyomue norpe6eHus pa3Melanuch K BOCTO-
Ky OT Hacbll¥ B CTPOTO onpefeneHHoM nopsaake. HenocpencrBeHHO Ha 0CEBOH JIMHUHU
roJIOBOM K LIEHTPY KAMEHHOM BBIKJIAAKU M CTPOrO K 3anafy HaXOAMJIUCh 3aXOPOHEHHS]
HamboJjee GoraThix norpebeHuit MormnbHuka (Ne 25-1, 15, 6). tu norpebeHus: camu
CTalld CBOEro pojia LiEeHTPaMH, BOKPYI KOTOPbIX KOHLUEHTPHUPOBAIKCh PAAOBbIE NO-
rpeGeHus U KepTBeHHble AMbl (puc. 1). [InanupoBka kak 6bl aBTOMaTHYECKH pery-
JIMpoBaja OTHOLIEHHMs] BHYTPU MOTUJIbHUKA. TeM caMbIM NPOCTPaHCTBO MOTMJIBHUKA
HE TOJBKO OYEpYEHO, HO U AuddepeHIMPOBAHO C ONpefe/IeHUEM CEMAHTUKHU €ro
K/IIo4yeBbIx yacTedl. B ocHoBe guddepeHumanuu NpUCyTCTBYIOT KaK COLMAJNIbHBIE,
TaK U MUPOBO33peHYeCKUE (PaKTOPbl, TECHO NepeIieTaloluecs Mexay coOou.
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5. OnHOBpeMEHHO KaMEHHas HacCblllb, HAXOASACh B KpaiiHe 3anagHoOd TOYKE oce-
BOHM JIMHUM Ha IUIOIIAAM MOTHJIBHHMKA, CTajla CBOEOOpa3HbIM yKa3aTeJIEM CTOPOHBI
(ONIMKHUM BU3MPOM), Kyda JOJMXKeH Obll ObITh NMOMELIEH T'OJOBOM TOT WJIM HHOH
yMEpILHUH, KOrga He ObLIO BUIHO COJIHLA.

6. OcHOBHBIE a3UMYTbI BOCXO/1a M 3aXOJia COJIHIIA B 3Ha4YNMble JIHU rOfia COBMafa-
IOT C 3aMETHBIMU TOYKaMH Ha TOPH30HTE — BEPLUMHAMH IrOP MJIH YILEJIbAMH U CEAJIO-
BuHamu. Hau6onee BaxkHoe Anst norpe6anbHOro oopsiia AaHHOTO NMaMATHHKA Halpa-
BJICHHE Ha 3aXO0j] COJIHIIA B IHM paBHOAEHCTBHH (270°) coBMagaeT c MECTOM Pacloio-
>KEHHs yuiesba. Bo3aMoXHO, 3TO He cnyvyaiHo. Yulenbe, KaK M nelepa, y MHOTHX Ha-
POROB aCCOLMMPYETCA C MUPOM NPEAKOB, BXOOM B NOA3€MHbII MHP.

7. OpraHmusauys Kak BCEro OYEPYEHHOro NPOCTPAHCTBA, TaK M OTAEJBHBIX €O
00BEKTOB OCYLIECTBISIACE B KOMIUIEKCE C BPEMEHHBIMH XapaKTE€PUCTUKAMH, THe
rIIaBHYIO POJIL UTPaji¥ CYyTOYHbIE M FOOBbIE UHUKJIbI COJHLA.

8. BbIgBnsieMasi 3aBUCHMOCTb NPOCTPAHCTBEHHOH OpPraHM3alMM HEKpONonus OT
TOAMYHBIX LUKJIOB COJIHLA U MPUCYTCTBHE SIPKO BbIPAXKEHHBIX COJISIPHBIX CUMBOJIOB
NO3BOJISIIOT CYUTATh, YTO NPOCTPAHCTBEHHbIE NIPEACTABIEHUS Y HACEJICHHS, OCTaBUB-
LIETO MOTHIILHUK, ObLIM OpHeHTHPOBaHbl Ha KocMoc u cooTHocunucs ¢ KocMocom.

9. IlpocTpaHCTBEHHO-BPEMEHHAas OpraHM3aLys B 3M0Xy GPOH3bl BKJIOYana Bce
00'BbEKTHI, BXOASALIME B CHCTEMY XKH3HEOO€ECNEYeHHs] KOHKPETHBIX IPYII HACEJIEHUS.
Bce oHM OCMbICIHMBAINCh €T0 CO3AaTeNIMHU Kak Mojiea MUpa B HIMEIH CTPOro opra-
HM30BAaHHYIO CTPYKTYPY B COOTBETCTBHM C FOPH30HTa/IbLHOM, BEPTHKANbHONH U FOPH-
30HTaJIbHO-BEPTHKANIbHOH NpoekuusiMu BeeneHnHoi.

OcCHOBHbIE NOJIOXXEHUSI IPOCTPAHCTBEHHO-BPEMEHHON OpraHM3alyy norpebanb-
HOTro noJisi MoruibHUKa JlamTu-Kossl sSiBNsiIOTCA OCHOBONONAraroluMH Jj1sl MHPO-
BO33PEHYECKON CXEMbI HACEJIEHHs LUMPOKOW TEPPHUTOPHM CTENHON—JIECOCTENHOM 30-
Hbl EBpasun ot [Inenpa fo Enuces B nepuon sneonura—6ponsosoro Beka (IV-II TbI-
csyeneTus A0 H.3.). ENMHCTBO yHHMBEPCAbHOrO MOAXO[a K BOCIPHUSITHIO U OTpaxe-
HHMIO MHPA JOJI)KHO ObLIIO ONpPENENAThCs OOLHOCTBIO NIPEACTABIEHUH O MHUPE, N10X0-
>KUM 00pa3oM >XKM3HH H AesITeNbHOCTH. bnM3ocTh MaTepuanbHOM KyJIbTypbl Ha Beel
yKa3aHHO! TEpPUTOPHH B 3M0XY 3HEONMTa—OpOH3bl U 3THUYECKOE POACTBO Hacele-
HHsI OO'BSICHAIOT JaHHYIO HCTOPHYECKYIO CHTYaLMIO.
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Spatial-temporal organization of the grave-field
of the Bronze Age burial-grounds according
to the archaeological excavation data

Tamila Potyomkina

Institute of Archaeology of Russian Academy of Sciences, Moscow

Man has always outlined the territory of his living. The concrete models of spatial
notions and their practical embodiment depended on the natural-climatic conditions,
economic activities, the level of development of the socio-economic relations, on the
world outlook etc.

Space was estimated in all fullness of life in accordance with the notion of the
Universe. In this model of the World every side of life had its own place: a settlement,
where people dwelt, a burial-place, where the dead set off for the underworld; a shrine,
where the direct contacts with gods were carried out by means of rituals, especially sac-
rifices etc.

The modem level of spatial analysis of any archaeological monuments and their
landscape stipulation is impossible to imagine without archae-astronomical methods.
The determination of the exact reference points including degrees for all the significant
indicators of the researched objects at all stages of their existence and the co-ordination
of the obtained directions with a structure of the horizon and the concrete astronomical
phenomena allow to gain more varied information about the material and spiritual cul-
ture of the ancient population (/Tomemxuna, Opesu4, 1998. C. 6-11).

The given thesis also refers to the method of researching the grave complexes. The
following points are of great importance: 1. the external characteristics of the objects,
noticeable from the surface (topographical location, character and mutual arrangement of
over grave constructions, their position to unusual natural phenomena, seen on the hori-
zon such as hills, dips, rocky ledges etc.). 2. the various artefacts revealed during exca-
vations (the general plan of erections; the direction of the axial lines of grave holes; the
arrangement of piles of stones, of pole holes, of sacrificial complexes, bonfires as regards
to the graves; orientation of the buried and the position of things and bones of animals in
the grave with respect to a skeleton etc.).

Taken as a whole it serves to describe the general and individual peculiarity of the
sacral space arrangement, the means used by the ancient people to record their ideas
about the further life of the dead, the direction of their journey; the season, when the bur-
ial took place and etc.

The evidences from Dashti-Kozy, the burial ground of the Bronze Age (1300-1100
BC) on the Zeravshan river in Central Asia (39,4° North latitude) are taken as the main
example of the above mentioned statements. This monument was researched in
1985-1986 by the author of the present article. The burial ground belongs to the steppe
tribes migrated to Middle Asia from the steppes of the Urals, Western Siberia and
Kazakhstan. The population, who left this burial ground, is ethnically defined by the
researchers us the Indo-Iranian and identified with the Aryan tribes on the eve of their
invasion to India (Mcakos, [Tomemxuna, 1989).
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The monument is located on the cape of the foothill terrace at the height of more than
100 m. In the archaeological plane the burial ground has survived in very good condi-
tions and has not been disturbed by later digging. The burial-place was chosen due to
practical reasoning as well as to its sacral significance. In the former case the choice of
place is explained by the fact that the soil where the grave is located consists of soft loess.
The soil, which is higher on the terrace slope and on the neighboring territory, is full of
large and small pebbles. The latter aspect is connected with the topographic situation
determined by the sacral significance of the monument.

The place chosen for the burial-ground corresponded to the possibilities of its plan-
ning in accordance with the existed traditions; it blended well with the surrounding
developed territory and with various details of the landscape in accordance with the basic
scheme of the spatial notions. The ground at the edge of the cliff, from where the hori-
zon was well seen, was chosen as the relative centre of the grave field.

Twenty-seven burials (39 burial places) and eight sacrificial holes with traces of
repeated kindling of fire were found on the territory of 400 m? at the depth of 1.6-2.8 m.
The burials and holes are concentrated in two groups and are located in a circle. The dead
were buried in chamber graves on the left (rarely — on the right) side in crouched posi-
tion, with hands in front of their faces (Fig. 1). The pit entrances were closed with one
or several stones. There were vessels and bronze ornaments in most burials (Mcakos,
IHHomemkuna, 1989. C. 147-155).

A special place in the burial-ground is occupied by the common grave 25, which is
conspicuous by some different features in the burial ritual and its location. The burial is
situated in the western end of the burial-ground at the very edge of a high and abrupt
slope, which is the most open in the direction of the river-bed and its valley (Fig. 2). In
the large grave pit three women and four men were buried simultaneously in non-tradi-
tional position. The deceased were laid in a semicircle closely to each other with their
heads in the eastern direction within the limits of the sector from 58° to 160°. In the given
sector there are the azimuths of the sunrises in all days of the year from the summer to
winter solstice inclusive. No grave things were found. In its ancient level the burial-
ground is marked by a stone made circle with a three-metre diameter. Later a mound of
boulders with a total number more than 200 was made inside the circle (Fig. 2, I).

Azimuths of the sunrises and sunsets in the Northern Hemisphere for the geographical latitude
where the Dashti—-Kozy burial is located

i Sunrise Sunset
Deg latitude ,
North Summer Spring-autumn Winter Summer | Spring-autumn Winter
22.06 21.03-23.09 22.12 22.06 ! 21.03-23.09 22.12
39° 58°5' 90° 121°4' 301°5' 270° 238°5°

40° 58°03° 90° 122° 302° 270° 239°

The exact orientation of the skeletons is defined on the line head — pelvis for 31 buri-
als. The comparison of the orientation of burials and their conditions (the place on the
grave field, the design of the burial chamber, the pose of the dead, the character of the
grave things, etc.) with the most significant astronomical directions referred to the cardi-
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nal points reveals the connection of the burial rites with the azimuths of the sunrises and
sunsets in certain seasons of the year for the latitude of the monument location (39,4°).

The data received as a result of the comparison are reflected in the scheme (Fig. 1).

The head orientation of most burials (21) accomplished due to the traditional ritual
(when a skeleton lies on its left side in the crouched position, with its hands in front of
its face with a vessel at its head and a set of bronze ornaments) is connected with the sun-
set in different seasons (230°-310°), mainly in the autumn-winter time (Fig. 3). The most
important detail of the burial ritual in all these cases is that the dead when lying on their
left side face the North (sector from 302° to 58°), where you can never see the sun in the
sky. Thus, the western orientation is most likely to have marked the movement of the
dead towards the world of darkness, associated with the underworld.

All the burials with traces of unnatural death (four graves with ten burials) are ori-
ented in the direction of the sunrise during equinoxes and solstices (58°, 60°, 80°, 85°,
90°, 100°, 160°). Among them there are burials with traces of partition (Fig. 3). Two
female skeletons (graves 12, 20) do not have their lower part, but have stones lying in
their stomach region (Mcakos, [lomemkuna, 1989. C. 149. Puc. 1, 5; 6, II). One dead
(grave 11) has the top part of its body including its head in the position of the antithesis
towards the lower part of its body (60°-240°) and there was a vessel painted by ochre
near to its skull (Fig. 4). All the seven burials of the common grave N 25 have an unnat-
ural position of the hands (Fig. 2, IIA). The skeletons are also lying on their left side, but
they are facing the South, where the sun occupies the high position in the sky in all sea-
sons. These burials can be interpreted as sacrificial ones. Their connection with the Solar
Deity is revealed due to the data of the excavations.

Since the ancient population of this area identified with the Indo-Iranians came from
the steppe regions of the Urals, Western Siberia and Kazakhstan located to the North
from the Dashti-Kozy then the different orientation of the deceased in the sacrificial and
ordinary burials might be interpreted viewing the North as the sacred native side associ-
ated with the upper level of the Universe and the uppermost point of the Sun’s cyclical
path and the South as the lowermost, starting point and a symbol of great sacrifice for the
purpose of the World recreation (Lushnikova, in present volume).

By the time of mass movement of the steppe tribes to Middle Asia (1300-1200 BC)
the idea of the Sun, as the only King of the Universe and the cult of the Solar God had
formed (Mudeor.., 1988. C. 461). In the Indo-European and Indo-Iranian mythology one
can find the plots about the Heavenly Fire — the Sun and its earthly embodiments. In the
Vedic literature Agny, the God of Fire, personified as the sacred fire, was the main deity
among the earthly divinities (Mudsl.., 1987. C. 35-36).

In the materials of the Dashti- Kozy burial-ground there are bright evidences of the
rituals accomplished here in ancient times which are directly related to the cult of fire.
These evidences include the traces of the kindling of fire in burial chambers before lay-
ing the dead there; strong bonfires at the entrances into the burial chambers; special large
sacrificial holes with the repeated kindling of fire and with the libation of liquids (HMca-
xos, [Tomemkuna, 1989. C. 149, 160, 161. Puc. 1, 5; 6, V; 10).

The connection of the sacrificial burials with the Solar Deity and the general idea of
the Universe is convincingly confirmed by the materials of the common grave 25, which
was the earliest construction on the grave field. The solar and space symbols include the
following evidences: 1. the orientation of the deceased towards the sunrise in different
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seasons within the limits of the sector of the azimuths of the sunrise during all days from
the summer to the winter solstice (58°-160°); 2. the position of the dead in the grave pit
in a semicircle, with the course the Sun’s rotation in the celestial sphere; 3. the total num-
ber of the buried people (7) in the grave pit and the quantity of women (3) and men (4)
among them; 4. chalk and ochre in the region of all the seven skeletons as well as in the
filling of the burial chamber; 5. the round form of all the structure over the grave; 6. the
peculiarities of the architecture and building material of the over grave round construc-
tion erected with light-coloured boulders brought from the river bank (the light-coloured
boulders are found in all sacrificial burials and pits; the grave chambers with traditional
burials were shut by slate blocks of rocky origin).

The number of all buried (7) in the common grave 25 and the number of female (3)
and male (4) burials among them have the symbolic significance connected with Cosmos.
The numbers 3, 4, 7 were widely used in the cultural traditions and mythology of many
peoples, including the Indo-Iranians, and their semantics is tied to the general idea of the
Universe. Here are some of those meanings, which can be related to the grave N 25:

“3” is the symbol of dynamic unity as the main constant of macro-Cosmos and social
organization: 3 spheres of the Universe (upper, middle, nether world); 3 divine trinities;
3 elements of social structure;

“4” is the image of static unity and absolutely firm structure: 4 cardinal points, 4
main directions, 4 seasons;

“7” is a magic number, gained by addition of 3 and 4, it symbolizes 7 days of a week,
7 days of a lunar phase and etc. (Muder.., 1988. C. 630; Frolov, in present volume).

The connection of the common grave 25 with the upper (heavenly) world and not
with the nether world (the world of dead) is emphasized by the character of the inlet
grave 25-A. This grave is located in the mound of the common grave 25. In it a woman
was buried in the traditional pose with her head towards the sunset at the vernal equinox
(270°), with a great variety of bronze ornaments. This female burial is in the position of
antithesis to the earlier burials. A square platform of flat square — rectangular stones was
made over this grave (Fig. 3, I, IV). As a result the grave mound received the form of
square Mandala inscribed in a circle (Fig. 2, II). For the ancient Aryan tribes the Mandala
was the scheme and the brightest symbol of the Universe, an object of religious wor-
shipping. Traditionally it is designated by a Circle, as a symbol of Space, and by a Square
as a symbol of the Earth or the World (bypzexapom, 1999. C. 34-37).

It is known that not only ideological ideas are one of the important factors, deter-
mining the orientation of the ancient burials of the ethnically related peoples. The pecu-
liarities of natural-climatic conditions and the economic activities due to them are not of
less importance.

The priority of orientation of the burials towards the sunrises and sunsets at the
equinoxes (March, 21st and September, 23rd) might have the direct connection with
the peculiar economic activities and everyday life of the steppe cattle breeders under
the foothill conditions of the Pamir mountains which are based on the vertical
nomadism.

When the astronomical spring comes at the end of March or the beginning of April
the cattle are driven to the pastures high in the mountains. A part of residents migrate to
summer pastures to graze the cattle, to make and store up butter, cheese, to dry meat etc.
In autumn, usually in October, the shepherds come down to their winter, permanent
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houses. The winter settlements are located in those areas, where the cattle can be hidden
from the bad weather, where there are good watering places. These settlements have been
used from generation to generation. Usually the cemeteries are situated nearby.

In our case the grottoes situated higher on a slope could play the role of the winter
settlements, where the shepherds have sheltered the cattle from the bad weather to these
days. The orientation of most deceased of the Dashty- Kozy burial- ground towards the
sunsets in autumn-winter time testifies that most of burials took place during the stay in
the winter settlement.

The above-examined facts make it possible to express some views concerning spa-
tial-temporal organization of the grave field of the Dashti-Kozy burial-ground.

1. The place for the burial-ground was chosen considering good visibility of the hori-
zon in the directions of all cardinal points. It testifies that a choice for sacrally significant
places was topographically conditioned.

2. First the relative centre of the grave field was determined. It might have been the
place, from where the points of the sunrise and the sunset on the horizon were observed
in the most significant days of a year. From this place the other points of the territory
developed (outlined) by the given ethnic community had to be well seen: a place for the
supposed winter settlement, a river as the main source of life, places of the winter and
summer pastures. Hence, the centre of the outlined space for the burial-ground had to be
closely tied to the surrounding territory. The development of its parts signified their
drawing into the organized space.

3. The development of the centre of the burial field was accompanied by special rit-
uals (grave 25) including: a) the common human sacrifice of seven persons (3 females
and 4 males), whose total number as well as the number of males (4) and females (3) cor-
responded to the semantic meanings of the numbers designating the general scheme of
the World; b) the over grave construction in the form of Mandala that symbolized the
Universe in accordance with the ancient knowledge of the World. The basic elements of
this construction, the orientation of the people buried under it as well as some peculiari-
ties of the rite are connected with the solar (heavenly) symbols. All the space of the bur-
ial-ground had been developed from here, all the objects of the grave field were con-
nected with the sacrificial grave 25.

4. The axis, stretched from the West to the East passing through the centre of the
round stone mound of the grave 25, became a link that joined the “centre” with the other
area of the burial field. All the later burials were accomplished to the east from the grave
mound in a strictly defined order. The three richest burials (NN 25-1, 15, 6) are located
directly on the axial line, with their heads strictly to the west (270°) and to the centre of
the stone mound (Fig. 1). These burials themselves became centres, around which the
ordinary burials and sacrificial pits were concentrated. The planning as if automatically
regulated the relations inside the burial-ground. Hence, the space of the burial field is not
only outlined, but is also differentiated including the definition of the meanings of its key
parts. In the basis of this differentiation there are both social and ideological factors,
closely interlaced with each other.

5. At the same time the grave stone mound, located in the extremely western point
of the axial line in the grave field, became a peculiar sign, towards which the head of the
dead had to be oriented, especially when the sun was not seen.
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6. The main azimuths of the sunrise and sunset in the most significant days of a year
coincide with the noticeable points on the horizon: tops of mountains or canyons and
dips. The direction (270°) towards the sunset in the equinoctial days, which is the most
significant for the burial ritual in question, coincides with the location of the canyon. It
might not be accidental. A canyon, as well as a cave is associated for many peoples with
the world of the ancestors, with the entrance to the underworld.

7. The arrangement of the whole outlined space and of its individual parts was ful-
filled involving the temporal characteristics, among which the daily and yearly cycles of
the sun played the main role.

8. The revealed dependence of the spatial arrangement of the burial field on the yearly
cycles and the bright evidences of the solar symbols allow to consider that the spatial notions
of the population of the Bronze Age were focused on Space and correlated with Space.

9. The spatial-temporal organization in the Bronze Age included all the objects
belonging to the life providing system of certain groups of population. All these objects
were comprehended as the Model of the World. They had the structure strictly arranged
as regards the horizontal, vertical and horizontal-vertical projections of the Universe.

The basic principals of spatial-temporal organization of the Dashti-Kozy burial-
ground are fundamental for the world outlook of the population on the vast territory of
steppe and forest-steppe regions of Eurasia from the Dnieper to the Yenisei river in the
Eneolithic Age and the Bronze Age (IV-II thousands BC). The community of this uni-
versal approach to the perception and reflection of the World had to be determined by
common world outlook, models of life and activities. Similarity in material culture and
the ethnic affinity of the population on the whole territory in question for the Eneolithic
and Bronze Ages explain the given historical situation.
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The first steps of archaeoastronomy in steppic Trans-Urals were connected with
the research of the Bronze Age settlement Arkaim in the south of Chelyabinsk region in
the beginning of the 90-ies (bvicmpywkun, 1996). Later, the geography and range of
problems of archaeoastronomical research in the area have widened, although the
research of the Arkaim-like sites (the so-called “Country of Towns”) remains the most
promising direction.

The discovery of the “Country of Towns” was made on the turn of 80-ies and 90-ies.
The majority of sites were discovered by means of deciphering aerial photos. The sites
of the “Country of Towns” stretch along the eastern slopes of the Ural mountains on the
left tributaries of the Ural and Tobol rivers (Fig. 1). The “Country of Towns” measures
to 250 x 220 kilometers.

The sites of the “Country...” correspond to the Middle Bronze Age of the area. The
absolute dates are discussible. The estimated lifetime of the “Country...” is
150-200 years. The succession of several archaeological cultures took place within this
period and we can define three or four stages in the history of the “Country...”. The
developed stage can be called Sintashta stage. The creators of the “Country of Towns”
are usually assotiated with ancient Indo-Iranians.

The determining feature of the culture of the “Country...” is the presence of the set-
tlements of proto- or quasiurban type with well-planned continuous building, inner com-
munication systems, drainage system and monumental fortifications (30anoeuy I,
1995; 1997).Currently, there are 20 settlements known. Some economical and cult
objects are discovered near many of them. The traces of farming (along with the leading
role of herding), large scale exploitation of copper mines and metallurgy and complicat-
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Fig. 1. “Country of Towns”. Map of settlements
A — Arkaim, Al — Alandskoye, Bk — Bolshekaragansky burial-ground, Is — Isiney I-II, S — Sintashta

Puc. 1. “Crpana ropogos”. KapTta nocenenui
A — ApkanM, Al — Ananackoe, Bk — BonbluekaparaHckuit MOrunbHHEK, Is — Mcuneit I-11, S — Cun-

TalTa

ed forms of social and cult activity can be found on the sites of the “Country of Towns”.
The culture of the “Country...” is characterized by special treatment of the space around
which is reflected in strict regioning and hierarchization of the space (30anosuy I,
30anosuy /1., 1995).

The high level of the development of the culture of the “Country...” and espe-
cially the way by which the inhabitants dealt with the space around have stimulated the
development of astronomical knowledge and its materialization in material culture
objects.

The problems of archaeoastronomical research in the “Country of Towns” have
attracted the attention of the authors since 1993. The research has been done in several
directions:

the final archaeoastronomical reconsideration of the design and orientation of the
fortified settlement Arkaim considering the new data of archaeological excavations and
geophysical research;
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the study of archaeoastronomical aspects of the design and orientation of the settle-
ments Isiney I-II and Alandskoye that have not been systematically excavated;

the study of the peculiarities of the location of archaeological objects of different
ages around the more permanent fortified settlements;

the study of archaeoastronomical aspects of the organization of the cemeteries of the
“Country of Towns” and the role of astronomy in the mortuary practices;

the possibilities of dating the sites of the “Country of Towns” by archaeoastronom-
ical methods;

the astronomy of the “Country of Towns” and the formation of astronomical knowl-
edge of the ancient cultures of the steppic belt of Eurasia.

In this article the attention of authors is concentrated on the fortified settlements of
the “Country of Towns” and archaeoastronomical rescarch around them.

Materials

The settlement Arkaim has a regular circular shape with an outer diameter of
= 150 meters and an area of 20.000 square meters. The settlement consists of two
rings of radially oriented houses. Both inner and outer rings of the houses are
enclosed in a wall and a moat. There are four passageways within a fortification. The
ground in the center of the settlement is not built up. The settlement is located in a
stretched-out valley on a cape formed by the junction of two steppic rivers. The val-
ley has a form of a flat-bottomed vessel surrounded by the hills 35-75 meters high
(3oanosuy I'., 1995; 1997).

In the beginning of the 90-ies classical methods of archaeoastronomy were used
(for the first time in South Urals) to research the settlement Arkaim (latitude 52°36’
N). The site was numbered among ancient observatories of the Stonehenge type (5b1-
cmpyuikuH, 1996).

Further along some preliminary statements were corrected and it became possible to
more validly correlate the design of the settlement with the elements of the landscape and
points of significant astronomical events on the horizon for the age of 21-20 centuries BC.

There were several places defined within the settlement where the observer could
find himself in the point of intersection of several astronomically significant azimuths. A
geometrical center of the settlement and two towers on the inner defensive wall are
places like that (Fig. 2). Twelve major astronomical azimuths were defined. The follow-
ing is their detailed description:

1. South-western tower on the inner defensive wall, the northern major lunar stand-
still, horizon elevation h = 0°15’. For the upper edge of the disc the mean azimuth is a =
37°33’; lower edge, a = 38°39’. The features on the line of nearest horizon coincide with
the tops of two hills (a = 35°29’ and 37°40’).

2. There as well — the sunrise in summer solstice.

3. Geometrical center of the settlement, sunrise in summer solstice, a = 48°44’. This
direction is the same as to kurgan 25 of the Bolshekaragansky cemetery (Arkaim
nekropolis).

4. Northern corner of the defensive structure, forming the main entrance to the set-
tlement; sunrise in equinoxes.

5-6. There as well — “signal” azimuths related to the coming of the day of equinox.
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7. North-eastern tower on the inner defensive wall, the southern major lunar lunistice
on the western horizon, h = 1°34’. For the upper edge, a = 32°56’; lower edge, a = 31°41".

8. There as well — azimuth of the sunset in winter solstice, h = 1°40’. Upper edge of
the disc, a = 47°03’; lower edge, a = 46°05’. Corresponds to the passage through the
defensive structures of the inner wall.

9. Geometrical center of the settlement, the southern minor lunistice on the western
horizon, h = 1°51’. For the upper edge, a = 54°47’; lower edge, a = 53°56’. Coincides
with the direction to the top of the unnamed hill dominating over the valley from the
south-west (a = 54°33).

10. North-eastern tower on the inner defensive wall, azimuth of the full moon set-
ting near equinox (declination 5°.15), h = 1°10’. Lower edge, a = 79°08’; upper edge,
a=79°48’. Coincides with the direction to the mt. Cheka dominating over on the distant
horizon (southern peak, a = 79°03’; central peak, a = 79°46’).

11. There as well, azimuth of the sunset in equinoxes, h = 0°42’. Azimuth of the set
of the lower edge of the disc coincides with the direction to the unnamed hill to north of
the mt. Shamanka (a = 89°42’).

12. The point on the inner defensive wall located in the south-eastern sector, azimuth
of the sunset in summer solstice, h = 0°47’. Upper edge, a = 47°03’; lower edge, a =
46°05’. Azimuth of observation comes through the geometrical center of the settlement
and coincides with the passage in housing and defensive structures of the inner circle.

Regardless of the expectations, it turned out that two dominating hills — Shamanka
and Krutaya — are not connected with the fortified settlement by astronomically signifi-
cant azimuths. However, the central (western) entrance of the settlement (azimuth 68°)
is oriented on mt. Shamanka. Mt. Krutaya can be observed from the center of the settle-
ment on azimuth 42,5° (Fig. 2). Both of the azimuths are connected with the conception
of the golden section. There were traces of cult activity (fireplace, pit hole, stone layout
in a shape of swastika) found on both hills. These traces can be hypothetically related to
the Arkaim period.

Astronomical-geodetic research was also performed on the settlements Isiney I-II
and Alandskoye, which have never been excavated systematically. These are oval-
shaped settlements with one line of houses and two or four passages through defensive
walls. This research has confirmed the striving of the ancients for coordination the loca-
tion and design of their settlements with the surrounding landscape and basic circles on
the celestial sphere.

The settlement Isiney I (latitude 53°06’) is oriented by its general axis to the direc-
tion “east-west”, the entrances have the same orientation. The axis of the settlement
Isiney II is probably oriented to the minor lunistice on the south-western horizon
(azimuth 136°). The topography of the settlement Alandskoye (latitude 52°11°) closely
resembles the location of Arkaim in Bolshekaraganskaya valley. Here, the large hill is
also located to the north-west from the settlement. The axes of the settlement and the
entrances are oriented to the cardinal points. It is interesting that the directions to the car-
dinal points coming out of the intersection of the settlement axes exactly coincide with
the riverbeds.

Besides astronomical-geodetic works performed within the fortified settlements of
the “Country of Towns”, the peculiarities of the location of other archaeological objects
in their neighborhood were also researched. Usually, there are a lot of them. There are
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Bol§hekuragansky burial-ground Burial mound with "moustaches”
Burial mound 25

Bon bLLlCK?:lpﬂl'aHCKMﬁ MOTI'HJBbHUK

Kypran ¢ "ycamu”
Kypras 25

Fig. 2. Arkaim, a fortified settlement. Main astronomical azimuths
Ch — Mt. Cheka, K — Mt. Krutikha, Sh. — Mt. Shamanka

Puc. 2. ApkauM, ykpeluieHHoe noceneHue. I 1aBHble aCTPOHOMHMYECKHE a3UMYThI
Ch - ropa Yeka, K - ropa KpyTuxa, Sh — ropa Illlamanka
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objects synchronous to the settlements — small camps and cemeteries and there are
objects smaller of age also.

The presence of synchronous cemeteries or separate kurgans was defined near nine
of the fortified settlements. They are located 100 meters to 1.5 kilometers away from the
settlement. The orientation of the cemeteries varies greatly and it is hard to define any
significant laws yet. It does not mean that they do not exist. The experience of other stud-
ies (Mee, Cavanagh, 1990) shows that the location of the burials is usually determined
by a number of factors, possibly not all of them are being materialized. One of such fac-
tors for the cemeteries of the “Country of Towns” probably is the orientation by astro-
nomically significant azimuths in relation to the fortified settiement. So, the location of
the kurgan 25 of the Bolshekaragansky cemetery (Arkaim necropolis) corresponds with
the azimuth of the lower edge sunrise (48, 3°) in summer solstice for 2000 BC if look-
ing from the center of the settlement Arkaim.

The research performed in the neighborhood of the fortified settlements Isiney I-II
and Alandskoye has shown that a series of later objects are oriented by astronomically sig-
nificant azimuths in relation to these settlements. These are kurgans of the Alakul culture
of the Late Bronze Age with some of them oriented to the sunset and sunrise in equinox-
es and solstices along with the so-called “moustached” kurgans of the epoch of the Great
Migration. Two of such kurgans were found near the settlement Alandskoye. One of them
is oriented from the center of the settlement towards the sunrise in winter solstice, the other
one — to the minor lunistice (56° from the south). Probably, the location of the”’mous-
tached” kurgan to the north-east from Arkaim is also not coincidental (Fig. 2).

Discussion and conclusion

Arkaim and alike sites are looked upon in a literature as settlemental centers of the
adjacent territories 25-30 km in radius. They also functioned as social-economic, mili-
tary, religious etc. centers (30anosuy I'., 30anosuy /., 1995). Together with that, our
research shows the relation of the settlements of the “Country of Towns” to performing
astronomical observations and to the surrounding landscape.

The organization of the fortified settlements of the “Country of Towns” is correlat-
ed with the azimuths of significant astronomical events. These are, for example, the
events of the solar cycle. Besides, the location of the settlements within the landscape
turns out to be well-thought-out. Taking strategic grounds on cape-like elevations at river
junctions, they also are in harmonious (the golden section principle) and geometrically
exact relations with the dominating objects of landscape (hills, riverbeds). Same laws
were defined, for example, in the location of the Minoian Crete palaces (AnOpees, 1989.
C. 127-128). Further along, the location of the fortified settlement allows for correspond
the astronomically significant points of the horizon with the dominating objects of the
nearest and sometimes distant horizon.

In other words, the presence of settlements like that allows for correlate the land-
scape with the astronomical events. Thus, the Earth and the Sky obtain a character of
mirror accordance. Elements of harmony, “truthfulness” and precise planning peculiar to
architectural constructions as well as to archaic notion of Cosmos are brought to the
world. The settlement itself becomes placed into the central point of the Universe, on the
imaginary cosmic axis.
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We can start thinking of the possibility to correlate the real organizing functi-
ons of the settlements of the “Country of Towns” as social, religious and other centers
of the adjacent territories with their virtual functions of cosmic centers. We are pos-
sibly dealing with one of the incarnation of mythological archetype “sacred town — cen-
ter of the Universe” (Jauade, 1998. C. 90-94). It is significant to state that such con-
ceptions were true to every one of the twenty discovered centers of the “Country of
Towns”.

It seems that methods of archaeoastronomy can help us to date such “centers of the
Universe” in South Trans-Urals. When dating the objects, traditional methods of dating
by sunrise were used along with some references to the major or minor lunar standstills.
Of course, parallax and perturbations of the Moon’s declinations must be taking into
account (Thom, 1967). A series of archaeoastronomical dates was obtained during the
research of the settlement Arkaim (Kupuaaos, 30anosuyu, 1996). Astronomically sig-
nificant azimuths of rises and sets of celestial bodies turned out to be adjusted to the
mathematical horizon of 2500 BC. More detailed research of the settlement has shown
that Arkaim could serve as a solar calendar in 21-22 centuries BC. Two dates were
obtained when researching kurgan 25 of the Bolshekaragansky cemetery in the neigh-
borhood of Arkaim. One of them, corresponding to the age of 2000 BC, meets the loca-
tion of the kurgan in relation to the fortified settlement. The other one (= 2080 BC) is
calculated by the location of Pleiades in a supposed model of Arkaim zodiac. As such
model we have interpreted the circular moat of the kurgan divided into 12 sectors, part-
ly in the form of 30° zones. The dates obtained correspond with calibrated radiocarbon
dates of the “Country of Towns”. The latter generally lay with the interval of 21-18 cen-
turies BC (Anthony, 1995. P. 561; Tpugonos, 1997).

The spatial models of the “Country of Towns” and the corresponding relation to the
sky find their analogies mainly in the conceptions of southern sedentary agricultural civi-
lizations. However these models have left traces in the steppe as well. Astronomical-geo-
detic research performed in the neighborhood of the fortified settlements of the
“Country...” on the sites of the Alakul culture and “moustached” kurgans is evident of
the continuation of the traditions of astronomical observations and their succession in the
steppic zone of South Trans-Urals during a number of historical epochs (including the
epoch of Great Migration). There are also evidents of cult treatment of the monumental
remains of the fortified settlements of the “Country of Towns” of the Middie Bronze Age
in succeeding times. In this respect, the two sets of facts are notable. The first is the striv-
ing towards the orientation of later cemeteries and kurgans by astronomically significant
azimuths in relation to the Middle Bronze ruins .The second is concentration of Alakul
kurgans in the neighborhood of several of such ruins with absence of big Alakul settle-
ments. For example, up to a hundred of kurgans is concentrated around of the settlements
Isiney I-1I.

So, the sites of the “Country...” of the Bronze Age can be characterized as one of the
remarkable phenomena of ancient astronomical culture leaving its trace in cultural his-
tory of the steppes. We think that the investigation of this phenomenon has a rich and
promising future, based not only on new materials but also on refining methods and
approaches of archaeoastronomical research. The natural conclusion from the performed
studies would be to consider astronomy in ancient societies as integral part of culture,
world out look and mythology. Archaeoastronomy is not only meant to pour light on the
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birth of scientific knowledge of the celestial sphere but also has rich humanitarian con-
tent and has to develop as one of the branches of complex approach to researching the
archaeological records.
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ApxeoacTpoHOMMYECKMHE uccnefoBaHus B cTenHom 3aypanbe:
yKpenneHHble noceneHus “CrpaHbl ropogos”
M UX OKPECTHOCTHU

Anopeii Kupuanos

Yenaburnckuii 20cyoapcmeennblii nedazozuyveckuli yHueepcumem

Amumpuii 30anosuy
Yeaabunckuii 20cy0apcmeenHblil yHusepcumem,
Huemumym ucmopuu u apxeonozuu YpO PAH, Yeaabunck

IlepBble m1aru apxeoaCTpOHOMHUH B CTENMHOM 3aypaibe OblIN CBSI3aHbI C U3y4e-
HHEM IOCEJIEHUs1 3M0XU OpoH3bl ApKauM Ha rore YenssOMHCKOH 061acTH B Hadale
1990-x rogos. B mocnepyroieM reorpacgusi U npo6ieMaTuka apXxeoacTpPOHOMHYE-
CKHMX MCCJIE[IOBAHUI B PErHOHE PACIUMPHUIIUCH, XOTSI U3yYEHHE NAMSITHUKOB THNAa Ap-
KauM (Tak Ha3biBaeMas “CTpaHa ropojoB”) ObUI0O H OcTaeTcs HauboJiee NepCneKTHB-
HBIM HallpaBJICHUEM.

158



ITamsiTHukM “CTpaHbl ropofoB” pacrnojaraloTcs BAOJb BOCTOYHOTO CKJIOHA
Ypanbckux rop Ha JeBbIX NpPUTOKax pek Ypaina u To6ona (puc. 1). Pazmepn!
“CrpaHbl” — 250 X 200 kM. OnpeaensitolMM NPU3HAKOM KYJIbTYpbl “CTpaHbl ro-
pPOJOB” SIBJSIETCS HAaJM4YHe NMOCeJeHUI NPOTO- WX KBa3UrOPOACKOro THUMa C TIA-
TEJNbHO NMPOJYMAHHOM CIUTOIIHON 3aCTPOHKOM, CHCTEMAaMH BHYTPEHHUX KOMMYHH-
Kaluui, MOHYMEHTAJbHbIMH OOOPDOHHTEJIBHBIMU cOOpYyXeHussMu. K HacrosieMmy
BPEMEHM BBISIBJIEHO ABaALATh TakuxX noceneHui. [lamsatuku “CrpaHbl ropoaos”
CTaJiMaJIbHO COOTBETCTBYIOT CpeflHeMy GPOH30BOMY BEKY peruoHa. AGCONIOTHbIE
AaThl AUCKYCCHOHHBI. B TpaguIIMOHHON CHCTEMe XPOHOJIOTHHM NMaMITHUKH “Crpa-
Hb!” patupytrorcs XVIII-XVI BB. 10 H.3., KanuO6poBaHHbIe pagUOYIePOAHbIE JATHI
yka3biBatoT Ha XXI-XVIII BB. 10 H.3.

Breicokuit ypoBeHb pa3BUTHs KyJAbTypbl “CTpaHbl ropofioB” U 0COGEHHOCTH
OTHOIUEHUs1 HaceneHus “CrpaHbl” K NPOCTPAHCTBY CTUMYJHMPOBAIHU pa3BHTHE
3ech aCTPOHOMHYECKUX 3HAHUH U UX ONpeIMEYNBaHUE B NAMATHUKAX MaTepHUalb-
HOM KYyJbTYPBL.

IIpoGnemaTnka apxeoacTpOHOMHUYECKHX HcciefoBaHuil B “CTpaHe ropofoB” HHTe-
pecyet aBTOpOoB ¢ 1993 r. MccneoBaHusi NpOBOAUIUCH 110 HECKOJIBKUM HAaNpPaBIIEHUSIM:

— NOJIBEICHUE UTOrOB U3Y4YEHHUs] INIAHUPOBKH M OPUEHTALMH YKPEINIEHHOr 0 Noce-
JIeHUs1 ApKauM C y4eTOM HOBeHIUX AAHHBIX apXeOJOrHYeCKUX pacKoNokK U reogu-
3MYECKHUX UCCIIeIOBAHMIA,

— U3y4YeHHE apXeOoacCTPOHOMHUYECKHUX aCNEeKTOB IUNIAHUPOBKHU U OpraHU3auuy No-
cenenuit Ucunen I-1I 1 AnaHpackoe, He NoOABEPraBUIMXCSl MAcIITaOHBIM apXeOJOru-
YECKUM PACKOIIKaM;

— U3yyeHHe OCOOEHHOCTEN pacNoNoKeHUs! apXEOJIOrHUECKUX 0O bEKTOB pa3iny-
HBIX MCTOPHYECKHX 310X B OKpPYre YKa3aHHbIX YKPENJIEHHbIX OCEJICHHI;

— HCCle[lOBAHME apXeOaCTPOHOMMYECKUX ACNEKTOB OpraHM3alMM HeKpomnonen
“CrpaHbl TOPOROB”, POJIb ACTPOHOMHUH B OTNpABJIEHUH NOrpe6aJbHOro KyJIbTa;

— BO3MOXKHOCTH JaTUPOBAaHMs NaMsITHUKOB “CTpaHbl rOpOJOB~ apXeoacTpOHO-
MHYECKMMHU METOJAMH;

— actpoHoMust “CTpaHbl ropoioB” U ) OpMHPOBaHHE aCTPOHOMHMYECKUX 3HAHHMA
APEBHUX KYNbTYp CTENHOM nojock! EBpasum.

B naHHO# cTaThbe BHUMAaHUE aBTOPOB COCPENOTOYEHO Ha YKPEIUIEHHBIX Moceje-
Husix “CTpaHbl rOPOIOB” M Ha apX€0aCTPOHOMUYECKUX UCCIEJOBAHUSAX B UX OKpYyre.

OCHOBHBIM OGBEKTOM HCCIIEJOBaHUsl CTano noceneHue ApkauM. Ilocenenue
uMeeT Kpyrayto ¢opmy (auaMeTtp 150 M, naowaas 20000 kB. M). 3acTpoiika CIIOLI-
Hasl, XKMJIMIA pacnonararoTcs no Kpyry. M BHetHMi, 1 BHYyTPEHHUI KPYT XHIIHUIL 00-
BeJleHbI CTeHOM M pBOM. IlocesieHue pacnonoKeHo Ha MBICY NP CIIMSIHUM ABYX CTEll-
HBIX pedek, B NPOJ0JIroBaToMi AOJUHE, KOTOpas CO BCEX CTOPOH OKpYXeHa XOJIMaMHU
U yBajlaMHu.

B npepenax noceneHust 6bU10 BhISBIEHO HECKOJIBKO TOYEK, 3HAYUMBIX JJIs1 IPO-
BE/ICHHUs] NIPUTOPU3OHTHBIX HabMIofeHU 3a HeGeCHBIMU TeJaMH. DTO, B TOM YHUCIIE,
reoMeTPUYECKUI LEHTP MOCeNeHUsl U iBe OallHM Ha BHYTPEHHEH OOOPOHHTENbLHOMN
cteHe (puc. 2). [l 3THX TOY€EK BblENEHO IBEHAILIATh OCHOBHBIX aCTPOHOMUYECKHUX
a3MMYTOB.

1. JO3 GaiuHs Ha BHyTpeHHell 060pOHUTENBbHOM CTEHE, BOCXOA “BbICOKOH” JIyHbI
B KpailHeM ceBepHOM nonoxeHuy, h = 15°. BepxHuii Kkpait fucka, a = 37°33’; HUXHUI
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Kpa#t aucka, a = 38°39’. O6'beKThbI Ha JIMHUM GJIUXKHErO FOPH30HTA — BEPILUHBI IBYX
x0JIMOB (a = 35°29’ u 37°40’).

2. Tam xe, Bocxon ConHIa B A€Hb JIETHErO COMHUECTOSHHUS.

3. 'eomeTpuyeckuil LeHTp nocesaeHus, Bocxol CosHLA B A€Hb JIETHETO COJIHLE-
CTOsiHMS, a = 48°44’. DTOMy HaNpaBIEeHUIO COOTBETCTBYET HaNpaBjeHUE Ha KypraH
25 BonbluekaparaHCKoro MOruJbHHKa (HEKpOnoJsib ApKauMa).

4. CeBepHblil yron o60pPOHUTENLHON KOHCTPYKLHMH, OOPMIISIOLIEN TJIaBHBIN
BX0f B nocejiok; Bocxof ColHua B AHU PaBHOAEHCTBHUH.

5-6. TaM Xke, “cUrHajIbHbIE” a3UMYThI, CBS3aHHbIE C NPUOINKEHUEM IHSI PaBHO-
AEHCTBUS.

7. CB GaiuHst Ha BHyTpeHHeil 0O0pOHUTEILHOM CTeHe, 3aX0f “BbICOKOH” JIyHbI B
npefaenbHOM I0XKHOM HanpasieHuy, h = 1°34’. BepxHuii Kkpail fucka. a = 32°56’; Hux-
HuH Kpail AucKa, a = 31°41°.

8. TaM ke, a3uMyT 3axoaa ConHua B I€Hb 3UMHErO COJIHLIECTOsiHUA, h = 1°40’.
Bepxuuit kpait nucka, a = 47°03’; HuxKHUI Kpail, a = 46°05’. COOTBETCTBYET CKBO3-
HOMY NpOX0fly B 000OPOHUTENBHBIX COOPYKEHUSIX BHYTPEHHEr 0 Kpyra.

9. 'eoMeTpu4ecKHil IEHTp NocelleHus, 3axof “Hu3Koi” JIyusl, h = 1°51°. Bepx-
HUH Kpayl JucKa, a = 54°47’; HuXkHM# Kpaii, a = 53°56’. CoBnagaeT ¢ HanpaBleHHEM
Ha BepIIUHY Ge3bIMSIHHOM ropbl, rocnoacTeyoiei Hag nonuHo# ¢ 103 (a = 54°33’).

10. CB GaiuHst Ha BHyTpeHHe# 000OpOHHMTENbHOH CTEHe, a3UMYT 3axofa ‘‘HU3KOH”~
JlyHn! BO1u3u aHei paBHogeHCTBHs, h = 1°10°. BepxHuii Kpaii aucka, a = 79°48’; HuX-
HM# Kpait aucka, a = 79°08’. CooTBeTCTBYET HalpaBleHUIO Ha ropy Yeka, rocnoa-
CTBYIOILYIO Ha [laJIbHEM TOPU30HTE (I0KHasl BEpIlIMHA, a = 79°03’; ueHTpanbHas Bep-
IIMHA, a = 79°46’).

11. Tam xe, a3uMyT 3axopna CosiHUA B AHU paBHOAEHCTBUH, h = 0°42’. A3uMyT 3a-
Xofja HIKHEro Kpasi IMCKa COOTBETCTBYET HAaNpPABJIEHHIO Ha O€3bIMSIHHYIO BEPILUHY
K ceBepy oT ropsl lllamanka (a = 89°42’).

12. Touka Ha BHYTpeHHe# oOopoHuTeNnbHON cTeHe, IOB cexrop, a3umyT 3axona
ConHua B eHb JIeTHEro cojHuecrosHus, h = 0°47’. Bepxuuil kpaii aucka, a = 47°03’;
HIDKHUH Kpa# JUcKa, a = 46°05’. A3uMyT HaGlIOfleHUs IPOXOAUT Yepe3 reoMeTpHye-
CKHUH LIEHTP NOCENIEHHs] U COOTBETCTBYET NMpoxony (?) B XXUJIBIX 1 0G0POHUTENBHBIX
COOPY3KEHHSX BHYTPEHHEr O Kpyra.

I'opa Illamanka u ropa KpyTasi, rocnoacTsyoluiye Haji AOJMHOM, HAOIIOAAI0TCS
U3 UEHTpA NoceieHus: o a3umyTaM 42,5° u 68°, npuueM a3uMyTy 68° COOTBETCTBYET
OpHEHTALUsI INIaBHOTO BXO/1a B NIOCEJIOK (PHC. 2). YKa3aHHbIE a3UMYThI CBA3aHbI C NO-
HSTHEM 30510TOro ceyeHus. Ha cknoHax u BepiinHax o6eux rop oOHapyKeHb! Clefibl
KYJIbTOBOM A€SITENILHOCTH (KOCTPHIE, BBIKJIaJKa B BUJIE CBACTHKH), KOTOPbI€ MOXKHO
NPeANnoJ0XUTENBHO OTHECTH K NMEPUOAY CYIIECTBOBAHUSI ApKauMa.

AcTpoHOMO-reofie3u4ecKkue paboThl, NMPOBEAEHHble Ha [PYrHX IMOCEJEeHUsX
“Crpansl ropopos” (Mcuneit I-1I, Ananackoe), No3BOJMIM aBTOpaM yYKpeNUThCs B
CIIEyIOILMX BBIBOJAX.

Bo-nepBbiX, ykpemieHHbIe noceneHus “CTpaHbl rOpOIOB” OpraHMYHO BIIMCAHbI B
OKpYXKaloLIMi NPUPOAHBIIA TaHAmA(T. BO-BTOPBIX, OHM COPUEHTHPOBAHBI 1O a3UMY-
TaM BaXKHbIX aCTDPOHOMUYECKHX COOBITHH. B-TpeTbUx, Hann4ue TakKUX nocejeHui no-
3BOJISIET COOTHECTHU APYT C APYTOM 3€MHOM JaHAAadT 1 COOBITHS, IPOUCXOASILIUE Ha
HeGecHol cpepe. Tem cambiM 3emnst 1 He60 npuobpeTaroT xapakTep 3€pKajlbHOro
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COOTBETCTBHSI, @ B MUP NPUBHOCSTCS 3JIEMEHTBI TADMOHMH, “NPABUIIBHOCTH”, CTPO-
roy NJaHUPOBKH, CBOMCTBEHHbIE KaK APXUTEKTYPHOMY COOPYXKEHHMIO M NpOM3Befe-
HHMIO MCKYCCTBA, TaK U apXauyeCKUM NPEJCTABIEHUSM O KOCMHYE€CKOM NPOCTPAHCTBE
B €ro NpOTHBONONOXHOCTh Xaocy. IIpu aToM caMo noceneHne oKa3bIBaeTCsl pa3Me-
ILICHHBIM B LIEHTPAIbHOH TOYKE MUPO3[1aHHUsl, HA BOOOpaXkaeMoi KOCMHUYECKO! OCH.

Bo3HuKaeT MbICIbL O BO3MOXKHOCTH COOTHECTH pealbHble OpraHu3syioume QyHk-
M noceneHuit “CTpaHbl rOpoioB” KaK COLMAJIbHBIX, PEIMTHO3HbIX U IPYTHX LEHT-
POB NIpUJIEXKAILUX TEPPUTOPHI C UX BUPTYalbHbIMH QYHKIMAMU KOCMUYECKUX LIEHT-
poB. He uckniovero, 4To nepea HaMH OHO M3 BOTUTOLLEHHIH MU OIIOrHYecKoro ap-
XeTuna “CBSILIEHHBbIN ropoj — LeHTp Mupa” (Sauade, 1998). BaxkHO MOAYEPKHYTH,
4TO, NMO-BUAMMOMY, TaKH€ NPEACTaBIEHUS KacalUCh KaXXJOro U3 BaillaTU LIEHTPOB
“CTpaHbl TOPOAOB”, OTKPBITHIX K HACTOSILIEMY BPEMEHH.

Ilpu pabGore Ha moceneHun ApKauM U HeKkponone ApKauMa — MOTHMJIbHHMKE
BonbuliekaparaHCKoM — apxeoaCTpOHOMUYECKMMU METOflaMHU Oblila MONy4YeHa CepHst
aOCOMIOTHBIX 1aT, YKAa3bIBAIOIIMX HA BPEMsl CO3/1aHUs U (PYHKLIMOHUPOBAHMS JaHHBIX
00beKTOB. KICronp30Banuch TpagMMOHHbIE METONbI JATUPOBKHU Mo Bocxony CounH-
1a, a Tak>Xe NPUBSI3KYU K 3axofaM “BbICOKOI” U “Hu3ko¥” JIyHbl. [lonydyeHHble JaThl
noxarcs B npeaenbl XXII-XX BB. 10 H.3., YTO B LEJIOM COOTBETCTBYET HUKHEMY Npe-
Aesly KaTuOpOBaHHBIX PaAMOYIIEPOAHBIX AT NaMATHUKOB “CTpaHbl rOpOAoB”.

B okpyre o6cnefoBaHHBIX YKpEIIEHHBIX NOCENeHHH 3aCBU/IETEIbCTBOBAHO Ha-
Jn4yue 00'bEKTOB (KypraHOB, MOTUIBHUKOB), OPUEHTHPOBAHHBIX OTHOCUTENBHO IO-
CeJIEHMH 110 aCTPOHOMHUYECKH 3HAYMMbIM a3UMYTaM. TO OObEKThbI KaK CHHXPOHHbIE
NoCesIeHHUsIM, TaK M OTHOCSAILMECS K Oonee no3aHeMy BpeMeHu. Ilocnennue npencra-
BJIeHbl KypraHaMH aJlaKyJbCKOH KyJbTypbl IO3AHETO OPOH30BOro BeKa U KypraHaMu
“c ycamu” anoxu Benukoro nepecenenusi Haponos. MccienoBanuch Takxke 0coOeH-
HOCTH OpPraHM3alii¥ HEKOTOPBIX U3 3TUX NAMSITHUKOB C TOYKH 3pEHHs] apXeoacTpo-
HoMuH. O6GHapyXeHHble (aKTbl MOI'YT CBHAETENLCTBOBATh, BO-NEPBLIX, O NPOAOJI-
>KEHUH TpaJMLH1i aCTPOHOMMYECKUX HAOIIOAEHUI M UX IPEEMCTBEHHOCTH B CTENTHOM
3aypalibe Ha MPOTSAXKEHUN HECKOJILKUX UCTOPUYECKHX 3MOX, a BO-BTOPBIX, O CBOErO
poAa KyJbTOBOM OTHOILIEHHHM K PYMHAM YKpPEIUIEHHBIX NOCEJIEHUH 3MOXH CpeaHei
OGpOH3bI B OCNIEAYIOLIEE BPEMSL.

ITamsiTHUKHM “CrpaHbl ropogoB” 3M0XH OPOH3bl MOXHO OXapaKTepU30BaTh KakK
OJIHO M3 SIPKMX NPOSIBJIEHUH IpeBHEH aCTPOHOMUYECKOMH KYIbTypbl, OCTaBUBILIEE 3HA-
YUTENbHBIA CIIEl B UCTOPUH cTenei. [lyMaeTcsi, 4TO U3ydyeHHe 3TOro sIBJIEHUSI UMEET
6oraroe u nepcnekTUBHOEe Oyfylee, OCHOBAHHOE He TOJBKO Ha BbISIBIEHUH HOBBIX
MaTepHauoB, HO U HA COBEPLUEHCTBOBAHUN METOJOB apXe0aCTPOHOMHYECKHX HCClle-
nosaHuil. VI3 UTOroB npoBefieHHbIX pabOT €CTeCTBEHHO BbITEKaeT TpeOOoBaHUE pac-
CMaTpHUBAaTbh ACTPOHOMHUIO B IPEBHUX OOIECTBAaX KaK HEOTBEMJIEMYIO YaCTh KYyJbTY-
Pbl, MUPOBO33peHHUs1, MU ONOTHU. ApXeO0acCTPOHOMHUS HE TOJILKO MPU3BaHa OCBETUTH
NPOLECC 3aPOK/IEHUs] HAYYHBIX 3HaHUI 0 HeOecHOM cepe, HO UMeeT GoraToe ryma-
HUTAapHOE COfiep’KaHHE M NOJIKHA Pa3BUBAaThCA KaK OfHA M3 COCTABISIOLIMX KOMII-
JIEKCHOTO NOAXOAA K U3YYEHHUIO apXE0JOrH4eCKUX HCTOYHUKOB.

6. ACTPOHOMHUS...
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Lunar cycles and the rulers’ life at Yaxchilan, Chiapas, Mexico!

‘Stanislaw Iwaniszewski

State Archaeological Museum, Warsaw
National School of Anthropology and History, Mexico City

Introduction. In most cases Maya inscriptions begin with a date recorded in a series
of glyphs denoting units of time and arranged in descending order ending with the small-
est part, i.e. an individual day, called £’in, meaning “day” or “sun” in Yucatec. This Long
Count (LC) system represents a linear count of days from a calendric day zero located in
the distant past (ca. 3114 B.C.), possibly a mythical start of the present era, and usually
refers to the dedicatory date of the monument, or to particular events in the life of the
Maya rulers (accession to the throne, war event, participation in important rituals, and so
on). The LC date may be followed by the so-called Supplementary Series, which add
complementary information to what is already known. They form a sequence of 6 to 10
glyphs going in a reverse alphabetic order: G, F, Y, Z, E, D, C, X, B and A2. Six of these
glyphs form the Lunar Series and provide information about the lunar synodic month.

Teeple (1927; 1930) showed that Glyphs E and D recorded the age of the moon cor-
responding to the LC date. Following the initial proposals of MacLeod (1990) and Grube
(cited in Schele et al., 1992. P. 2). Schele et al., (1992. P. 29) proposed to read the Glyph
D as huliy, which together with a number coefficient means “x days after (the Moon) had
arrived” (Escobedo, 1992. P. 31). It is not clear to what moment described as the
“arrival” of the Moon both glyphs refer; at the moment we can only assume that they
recorded the day of the first observed lunar crescent.

! An earlier draft of this paper was presented at the Fourth International Congress of Mayanists at La
Antigua, Guatemala, in 1997.

2 In 1916 Morley has classified those glyphs and assigned them alphabetic designations from A to G;
later Andrews IV (1938) added Glyphs Z and Y to the series.
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The date is followed by the rest of sentence consisting of a verb and a name of the
subject in question. At first look the time adverbial phrase seems to give a very “accu-
rate” and complex date, consisting of both calendrical and astronomical information;
nevertheless, we know that the Maya rulers manipulated the dates to ensure good fortune.
Such manipulation was done within a context of culturally established principles shared
with other elite members and the Moon could have been involved in this process. As
Glyphs D and E record the age of the Moon, it is proposed that the particular lunar phas-
es were significant moments of time for which some activities were either appropriate or
inappropriate.

The first step of my analysis was to determine which of the different correlation con-
stants fit better the lunar data. As it is seen in the Table 1, two correlation constants were
matched against the recorded Glyphs D and E. The Table lists the Glyphs E/D Moon Agc
(MA) record, the LC date and two Julian dates that correspond to both correlation con-
stants (columns 4 and 7). With the help of the New and Full Moons tables of Goldstine
(1973), ages of the Moon were calculated for 18 hours of local time (UT — 6h) and given
in columns 5 and 8, respectively. Finally, columns 6 and 9 present the differences in days
between the recorded age of the Moon and time elapsed from the astronomical new
Moon. The standard deviation is around 2.8 days. Mean values at the bottom of both
columns suggest that the 584283 correlation constant brings the recorded Moon ages in
better agreement with the observed lunations than the other one.

The monumental inscriptions with recorded Moon ages refer to different activities
performed by the Yaxchilan rulers such as accessions to the throne, bloodletting cere-
monies, temple dedication events and military raids involving the capture of the enemy
representing a foreign polity3.

Accessions to throne* (Table 2). Column 2 brings information on monuments while
column 3 informs us of the event. Column 4 records the LC date and column 5 brings its
Julian calendar date. Finally, column 6 records the Moon age calculated from the
Goldstine (1973) tables.

If we divide the lunar month into two halves of 14/15 days each, we find that most
individuals inaugurated their rulership during the waxing Moon. Only two individuals
(Bird-Jaguar I and Bird-Jaguar III) became rulers when the Moon was waning. While
Bird-Jaguar I and Shield-Jaguar I acceded to the throne during the periods of lunar invisi-
bility, most rulers performed accession rituals when the age of the Moon was between 8
and 13 days, just before the moment of its maximum brightness. Accession dates of the
early Yaxchilan rulers were recorded in Hieroglyphic Stairs commissioned by Bird-
Jaguar IV and possibly deliberately changed (Mathews, 1997. P. 115) to link the royal
family to some calendric and astronomical cycles, according to the ideological patterns
of his age. Because of the great precision of the LC system, it was possible to establish
the day when a particular event happened. Long calculations into the past enabled the
Maya to establish that Yat Balam, a mythical founder and ancestor of the Yaxchilan

3 Because of the lack of space I shall not discuss here the dates of the taking of captives in war events
and of the ritual dance.

4 In most cases I follow readings proposed by Mathews (1997). However, some readings may well be
different. For example, the inscriptions placed on the Hieroglyphic Stairways during the reign of Shield-
Jaguar I have different dates in traditional bibliography (Thompson, 1946; Proskouriakoff, 1963; Tate, 1992;
Harris, 1989). These dates should be checked again before reaching definite conclusions.
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Table 1. Lunar series at Yaxchilan: glyphs E/D recorded
Ta6auna 1. Jlynnas cepus u3 Mamaunana: neporaugsi E/D

Number Monument (1) LC Date (2) Recorded M. A. Julian Date (584283)
3) 4)

1 Lintel 21 9.0.19.2.4 7D 13.10.454
2 Lintel 47 9.4.11.8.16 12D 9.02.526

3 Stela 6 9.11.16.10.13" 6D 15.02.669
4 HS3 Stepl 9.12.8.14.12 27D 20.02.681
5 Lintel 29 9.13.17.12.10 15D 21.08.709
6 Lintel 463 9.14.1.17.14 14D 12.11.713
7 Lintel 26 9.14.14.13.17* 13D 20.06.726
8 Lintel 56 9.15.6.13.1 11D 2.04.738

9 Stela 11 9.16.1.0.0 12D 27.04.752
10 Stela 11 9.16.1.0.0 12D 27.04.752
11 Altar 3 9.16.1.9.3 17D 27.10.752
12 Stela 1 9.16.10.0.0 3D 11.03.761

1 Teeple (1930. P. 51), Andrews (1951. P. 141) and Linden (1986. P. 129; 1996. P. 347) consider that the
recorded date is 9.11.3.10.13, but Yasugi, Saito (1991. P. 4-5), Schele et al. (1992) and Mathews (1997. P. 121)
prefer toread 9. 11.16.10.13.

2 Interestingly enough, Schele et al. (1992) read the Initial Series as 9.12.8.13.1.

3 Unfortunately, the first four unit times have been effaced leaving the date of 15 k’inob 5 Imix 17 Kankin

with the Lunar Series including 14D. Here, various scholars offered different readings. Teeple (1930. P. 51) read
9.15.14.8.14, Andrews (1938. P. 32; 1951. P. 141) followed by Linden (1986. P. 130) proposed 9.12.9.8.14. On
the other hand, Yasugi, Saito (1991. P. 4-5) were followed by Schele et al. (1992) and proposed it referred to
9.14.1.17.14, while Mathews (1997. P. 145) interpreted the date as 9.11.9.4.14. Nevertheless, his reading
necessities the presence of G4 7DE 3C 6Y, while the Yasugi and Saito proposal involves the presence of G3 19D
3C 2Y. One can read G3 2Y 14D 3(?)C X4. It may be concluded that the reconstructed LC count (9.14.1.17)14
supports this reading except for the Moon age.
4 Here again we have a plenty of different readings. Teeple (1930. P. 51) proposes a 9.14.17.12.0 followed by
Andrews (1938. P. 32) who later changed his mind and proposed that it should have been read as 9.14.8.12.6 13D
(Andrews, 1951. P. 141), Yasugi, Saito (1991. P. 4-5) prefer to read 9.14.9.12.10 3DE 6Y. In this case I follow
the reading offered by Schele, Freidel (1990. P. 266267, 478) who follow Mathews (1997. P. 159). The value of
6Y is valid for the Yasugi, Saito (1991) and for the Schele, Freidel (1990) and Mathews’ (1997) readings. The
Moon age recorded at E2 is not quite clear, most scholars propose it is 13D.

royal lineage, as well as his successors, acceded to the throne around the same lunar
phase. Since inauguration dates recorded in Hieroglyphic Stairs are not “round dates”,
the hypothesis that we are dealing here with the dates calculated retroactively, perhaps
from the base-date that records the accession to the throne of Bird-Jaguar IV, seem rather
plausible. It is true that his accession at 9.16.1.0.0 coincided with the completion of a calen-
dric period, but Hieroglyphic Stairs were inaugurated after that allowing for the re-
arrangement of the other rulers’ inauguration dates retroactively making an impression
that selecting the date for his own accession, Bird Jaguar IV only “repeated” the ances-
tors’ pattern. As it is known (Proskouriakoff, 1963. P. 162; Mathews, 1997) there was a
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Elapsed M. A. Difference (3-5) Julian Date (584285)
(5) (6) (@)

Elapsed M. A. (8) | Difference (3-8) (9)

6.12 0.88 15.10.454 8.12 -1.12
12.33 -0.33 11.02.526 14.33 -2.33
9.49 -3.49 17.02.669 11.49 -5.49
26.38 0.62 22.02.681 28.38 —-1.38
11.79 321 23.08.709 13.79 1.21
19.74 -5.74 14.11.713 21.74 -71.74
16.04 -3.04 22.06.726 18.04 -5.04
8.87 2.13 4.04.738 10.87 0.13
9.07 2.93 29.04.752 11.07 0.93
9.07 2.93 29.04.752 11.07 0.93
15.82 1.18 29.10.752 17.82 -0.82
0.52 2.48 13.03.761 2.52 0.48
sdev=2.8 sdev =2.8
mean = 0.33 mean = -1.68

' Tuna (Teeple, 1930. P. 51), Supproc (Andrews, 1951. P. 141) n JIunnen (Linden, 1986. P. 129; 1996.
P. 347) cumnralor, 4o 3peck 3anucana Aarta 9.11.3.10.13, Ho SAcyrn, Caitto (Yasugi, Saito, 1991. P. 4-5), lllunn
c coaBTopamH (Schele et al., 1992) u Matsio3 (Mathews, 1997. P. 121) npeanoynTtatot yutats 9.11.16.10.13.

2 MluTepecho, uto Llunu ¢ coasropamu (Schele et al., 1992) 4uTaloT HayanbHyIO cepuio Kak 9.12.8.13.1
nHeH.

3 K coxanenuio, nepeble YeThIpe 3HAKA OKA3aTUCh CTEPTBI, OCTANHCH TONBKO 14 k'inob 5 Imix 17 Kankin
4acTh JIyHHOH cepuH, BKlo4Yasi 14D. Pa3Hble cneumanucTsl NpeasaraloT pasjHyHble NpoyTenus: Tumn
(Teeple, 1930. P. 51) uutaet: 9.15.14.8.14; Suppiroc (Andrews, 1938. P. 32; 1951. P. 141) u Bcien 3a HUM
Jlunpen (Linden, 1986. P. 130) npepnoxunu 9.12.9.8.14. C npyroit croponsl, Scyru, Caiito (Yosugi, Saito,
1991. P. 4-5), a 3a aumu Lllnnn c coaBropamu (Schele et al., 1992) npeanonoxuny, yto 3to aata 9.14.1.17.14,
a MaTbi03 (Mathews, 1997. P. 145) unrepnperupoBan ee kak 9.11.9.4.14. OnHako ero npoureHHe TpebyeT
Hanuuust G4 7DE 3C 6Y, a npegnonoxenue Scyru u Caitro — G3 19D 3C 2Y. Jonyctumo npoutenne G3 2Y
14D 3(?)C X4. MoxXHo caenaTb BbIBOJl, YTO PEKOHCTPYHPOBaHHBIH [IMHHBIIA cueT (9.14.1.17)14 roBoput B
NOJIb3y 3TOrO NPOYTEHHUS, OIHAKO JIYHHAsl CEPUsi HE COOTBETCTBYET PEKOHCTPYKUHNH.

4 Tyr onsTh ecTh MHOro BapuanTOB npouTenns. Tumn (Teeple, 1930. P. 51) npegnaraeT 4uTaTh
9.14.17.12.0; ¢ uuM cornacuics DHaptoc (Andrews, 1938. P. 32), HO NOTOM H3MEHMJI CBOE MHEHHE U
NpeanoaoXHui, 4To cneqyet yuTath 9.14.8.12.5 13D. Duapioc (Andrews, 1951. P. 141), Slcyrn, Caiiro (Yasugi,
Saito, 1991. P. 4-5) npeanounTalot npoutenue 9.14.9.12.10 3DE 6Y. B aToM cnyyae aBTOp CTaTbH COTiaceH
c nurepnpetauueil lllunu, $paitnena (Schele, Freidel, 1990. P. 266-267, 478), koTopble cleqyloT MaTblo3y
(Matthews, 1997. P. 159). 3HayeHne 6Y nogxomuT B ciaydasix npouteHnit Jcyru, Caiito (Yasugi, Saito, 1991),
IlInnn, ®paitnena (Schele, Freidel, 1990) n Matsio3a (Mathews, 1997). Bospact nyHsl, 3anucaHsblii B E2, He
O4YeHb SICEH; OONBIIMHCTBO CMELMATUCTOB CYMTAIOT, YTO 3TO 13 AHEl.

10-year gap between the death of Shield-Jaguar I and the inauguration of Bird-Jaguar IV,
so that we do not know who was then ruling in Yaxchilan. Through the manipulation of
inauguration dates, Bird-Jaguar IV claimed that his accession took place when the Moon
was in the same phase as it had been in on the days of other rulers accessions. His claim
to belong to Yat Balam’s descendants was demonstrated and lunar referents were used
to symbolize the rhetoric of this discourse. Even Mah K’ina Skull III, one of Bird-Jaguar
IV’s followers, celebrated his accession around the same date.

Bloodletting ceremonies. Maya rulers and nobles performed rituals consisting of
extracting blood from different parts of their bodies and by physical trauma were able to
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Table 2. Rulers accession to the throne at Yaxchilan and the age of the Moon elapsed at 6 p.m.
according to the correlation constant 584283
Ta6auua 2. Berynienue Ha npecton npasnTenei Malraniana 1 Bo3pact NyHbl, NPUXOASALIKICS HA
6 9acoB Bedepa npH k03¢ puunenTe Koppenauun 584283

Number Monument LC date (le;lt::n calendar Event Elapsed M.A.
1 HS 1 Step 1 8.14.2.17.6 30.07.320 accession of Yat Balam 8.79
(Ruler 1)
2 HS1 Step 1 8.17.1.17.16 4.10.378 accession of Bird-Jaguar 1 26.55
(Ruler 3)
3 HS1 Step 1 8.17.13.3.82 18.10.389 accession of Yax-Asta de 13.18
Venado-Cr'aneo (Ruler 4)
4 HS Step 1 8.18.6.5.132 25.09.402 accession of? (Ruler 5) 12.54
5 HS1 Step 2/3 8.19.7.11.82 30.09.423 accession of Moon-Skull 10.16
Lintel 21° (Ruler 7)
6 Lintels 48/47°  9.4.11.8.16 9.02.526 accession of Mahk'ina- 12.33
Skull (Ruler 10)
7 Stela 6* 9.9.16.10.13%  13.09.629 accession of Bird-Jaguar III  20.74
8 HS3 Step3* 9.12.9.8.1 18.10.681 accession of Shield-JaguarI 1.65
9 Stela 117 9.16.1.0.0 27.04.752 accession of Bird-Jaguar IV 9.07
n=9,x=12.77
sdev = 6.78

* Monuments with the Moon age recorded. M.A. denotes Moon Age, x denotes mean, sdev denotes standard
deviation.

! Schele and Freidel (1990. P. 263, 477) who follow the proposal of Stuart, although Mathews (1997. P. 107,
117) offers here the date of 8.16.2.9.1 with the elapsed M.A. = 10.22.

2 See: Mathews (1997. P. 110-117).

3 The inscription on Stela 2 bears 9.11.16.10.13 and commemorates the 2 katuns anniversary of the rulership
of Bird-Jaguar III, therefore following Mathews (1997. P. 121) is possible to establish his inaugural date on
9.9.16.10.13.

* MamsTHUKY, TIE 3aUKCHPOBAH BO3PacT JNyHbl. M.A. 0603HaYaeT BO3pacT JIyHbl, X — CpefiHee 3Ha-
4eHue, sdev — cTaHgapTHast omn6Ka.

! lnnu, ®paitnen (Schele, Freidel, 1990. P. 263, 477) Bcnen 3a CTioapToM, a Takke MaTbio3 (Mathews,
1997. P. 107, 117) npepnonaratoT TyT aaty 8.16.2.9.1 npu Bo3pacte aynsl M.A. = 10.22.

2 Cm.: Matblos (Mathews, 1997. P. 110-117).

3 Hapnuch Ha crene 2 vecet mary 9.11.16.10.13 1 nocBsileHa rofoBiiuHe (2 KaTyHaM) MpaBJeHUs
tuusi-Aryapa III, noatomy Benen 3a Matblo3oM (Mathews, 1997. P. 121) MOXHO yCTaHOBHUTb ATy €ro
BOCLICCTBHS Ha NpecTo Kak — 9.9.16.10.13.

perceive images of deceased ancestors shown as heads emerging from the mouth of a
fantastic serpent, called “Vision Serpent” by epigraphers (e.g. Schele, Freidel, 1990.
P. 417). The dates recording bloodletting ceremonies, vision serpents and blood scatter-
ing events are shown in Table 3 which is arranged as Table 2.

Of 15 recorded events, only two (13%) occurred at the moment when the Moon was
about its maximum brightness. The first two entries to Table 3 refer to blood scattering
events performed by Bird-Jaguar III and were separated by an interval of one katun sug-
gesting that lunar symbolism can be rather ruled out in this case (a katun of 7200 days
consists roughly of 243 lunations plus 24 days). The third entry refers to the bloodletting
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Table 4. Dedication events compared with the age of the Moon
Ta6nuna 4. CTponTeiibHbIE PHTYANb] B CONOCTABIEHHH € BO3PACTOM JIYHbI

Number Monument Event
1 Lintel 25 Sculpture dedication of the Structure 23
2 Lintel 26" Dedication of Lintel 26
3 Lintel 26" Dedication of Structure 23
4 Lintel 56" Glyphs of "fire" and "house"!, possibly referring to the dedication of this
lintel
5 Lintel 21 Ceremony ot "4 bat" "in his house"?
6 Lintel 21 Ceremony of "4 bat", dedication of Structure 22°
7 Lintel 28 Dedication of Structure 24*
8 Lintels 29-31 Dedication of Structure 103

* Monuments with the Moon age recorded. M.A. = Moon Age, x denotes mean, sdev denotes standard
deviation.

! Mathews (1997. P. 163-164).

2 Mathews (1997. P. 193-195) who follows Schele in reading this glyph in relation to the dedication of
structures.

3 Schele, Freidel (1990. P. 291).

4 Schele, Freidel (1990. P. 291). Mathews (1997. P. 202) speaks of a certain type of the commemorative
ritual.

5 Schele, Freidel (1990. P. 293).

performed by Lady Xoc to celebrate the birth of Bird-Jaguar IV. The remaining dates are
evenly dispersed, six of them coinciding with the first ten days of the lunar month and
the other six falling on the third period of the lunar month. Shield-Jaguar I, Bird-
Jaguar IV and Shield-Jaguar II exhibited a tendency to perform a ritual at the moment
when the Moon was not visible in the sky. 5 of 6 entries correspond to the Moon’s invis-
ibility period. As to the case of women, Lady Jaguar (Balam of Ix Witz) performed her
visionary rituals when the Moon was more than 20 days old. A contrary paradigm dis-
plays Lady 6 Tun of Motul de San Jose, who invoked the image of the Vision Serpent
when the Moon was young. These different timing paradigms may probably reflect dif-
ferent lunar symbolism associated with their places of origin. Or, could it be a conscious
attempt to separate ceremonial performances of two wives of the same ruler?

In light of those examples, I propose that Yaxchilan male rulers performed their
bloodletting ceremonies trying to avoid the Moon. The presence of the Moon seems
not to be dangerous for Yaxchilan noble women. In light of the evidence gathered in
Table 3, I propose that such lunar symbolism was established during the reign of
Bird-Jaguar IV.

Dedicatory events. As is seen in Table 4, dedicatory events refer to celebrated inau-
gurations of structures, lintels and a sculpture. Two entries refer to lintel dedications and
fall within the first 10 days of the lunar month. Lintel 25 probably refers to the sculpture
rather than to the temple itself. The fifth entry describes a dedicatory event during the
reign of Moon-Skull (Ruler 7), but recorded during the reign of Shield-Jaguar I. Only
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LC date Julian calendar date Elapsed M. A.

9.14.11.15.1 30.07.723 23.8
9.14.12.6.12 6.02.724 7.2
9.14.14.13.17 20.06.726 16.08
9.15.6.13.1 8.87

9.0.19.2.4 13.10.454 6.2
9.16.1.0.9 6.05.752 18.07
9.16.4.6.17 27.08.755 15.5
9.16.13.0.0 24.02.764 18.17

n=8, x=14.24, sdev = 5.80,

n =2 (entries 2 and 4), x = 8.04, sdev = 0.84,
n =5 (entries 3,5,6,7,8), x = 14.8, sdev = 4.43,
n =4 (entries 3,6,7,8), x = 16.58, sdev = 1.15

* [aMATHUKY, rAe 3aDUKCHPOBAH BO3PACT NyHBL. M.A. 0603Ha4aeT BO3PACT JYHBI, X — CPeIHEE 3Ha-
4YeHHe, sdev — cTaHAapTHas olIHOKa.

! Mateio3 (Mathews, 1997. P. 163-164).

2 MaThio3 (Mathews, 1997. P. 193-195) crenyer Illuau B 4TeHMH 3TOro Mepornnda, CBA3biBas €ro C Le-
PeMOHME OCBSILLICHUS CTPOEHHUM.

3 Munw, Dpaiipen (Schele, Freidel, 1990. P. 291).

4 Munu, dpaiipen (Schele, Freidel. 1990. P. 291). Matbio3 (Mathews, 1997. P. 202) rosoput 06 oco6om
THIE NOCBATHTENbHBIX PHTYaOB.

5 Iunu, Ppaiinen (Schele, Freidel, 1990. P. 293).

four dates are linked to the dedication of structures and all of them coincide with the
moment just after the full Moon, at the onset of the waxing period.

Ethnographic analogies. Even today many Maya communities observe lunar month
to schedule their agricultural activities. Different parts of the lunar month (split into three
parts or into halves) are considered as positive or negative for planting or harvesting of
particular staples (Redfield, Villa Rojas, 1934. P. 205-206; Tedlock, 1983; 1991; Kéhler,
1991; Iwaniszewski, 1992). The appropriate lunar phase must be chosen to cut wood
(Wauchope, 1938. P. 140; Kohler, 1991), castrate animals (Kéhler, 1991) or to enter into
sexual relations (Tedlock, 1991).

The Maya invariably chose the Full Moon day or the period immediately after this
day to cut wood for the construction of houses (Wauchope, 1938. P. 140; Kohler, 1991.
P. 240-241). Also in Yaxchilan temple dedicatory events took place around the same
date. Although Yaxchilan ceremonial buildings were erected of stone rather than of
wood, even today the Maya believe that houses built of wood that was cut just passing
the Full Moon phase are to be stronger and more endurable (Kdhler, 1991. P. 241). It can
be speculated that similar logic could have been used by rulers in order to assure the per-
manence and durability.

Castrating animals (Kdhler, 1991) also requires a proper lunar phase. At the waning,
new or young Moon much bloodletting was to be avoided, possible because the Moon is
weak or invisible. This belief may explain why Yaxchilan rulers preferred to schedule
their bloodletting ceremonies when the Moon was near to its New Moon phase and why
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the female nobles performed bloodletting on other lunar dates. Perhaps the symbolic
relationship between the Moon, precious liquids and the female, enabled Yaxchilan
female nobles to perform bloodletting on other lunar dates.

The young crescent Moon announces also a new temporal cycle, a new growth of
time and at such phase the modern Maya try to avoid planting or harvesting because
everything “grows very high”, “goes very high” (Kéhler, 1991). In Yaxchilan most royal
accessions took place just before the moment of the Moon maximal brightness as if this
period were metaphorically considered as propitious to “grow very high” which could
have been a good omen for all inaugurations. The fact that some rulers appear as imper-
sonators of the maize god (Houston, Stuart, 1996. P. 299-300) during ritual ceremonies
may reinforce this kind of metaphor.

Conclusions. As the association of vegetation cycles with lunar phases is a common
feature among agricultural societies, it is highly possible that similar symbolic links were
developed by the ancient Maya, too. This symbolic relationship affected the scheduling
of agricultural activities and reinforced the establishment of recurrent patterns of planti-
ng and harvesting and of the flow of the liquid. Together with other cyclic patterns of cli-
matic and physical nature, they imposed an order on a social practice. This, quasista-
tionary reproduction of activity patterns established the idea of cyclic and closed time,
which in my opinion constituted the longue durée structure of Maya society. The Maya
rulers, however, tried to develop a new legitimation system based on lineage succession
and on dynastic pretensions to the divine. By scheduling their patterns of activities in
terms of recurrent “cosmic” cycles, they were able to change the meaning of the social
time. They transformed the time perceived and experienced by the whole community
into an individual time which began to be associated with the person of the divine Maya
lord. This is why associations between lunar cycles and biographical events in Maya his-
tory are perceivable also for us.
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JlyHHbIe 4UKNbI U XXU3Hb NpaBUTENeun B Mawuunnane,
wraTt Ynanac, Mekcuka

Cmanucaae Heanuweeckuii

Tocydapcmeennbiii Apxeonoauyeckuti myseti, Bapwasa;
Hayuonaavras wkona anmpononoauu u ucmopuu, Mexuko

Hapnucu Ha MOHYMEHTaJIbHBIX NAaMSITHUKAaX IPEBHUX Maisi, KaK MPaBUJIO, HA4YH-
HAIOTCS C TaK Ha3bIBa€MOro “JOJroro cyera” — MOCIEeJOBAaTEIbHOCTH HEPOrInugoB,
KOTOpasi YKa3blBaeT Ha MPOMEXYTOK BPEMEHH, NMPOIIEAIINA OT HaYaJbHOH TOYKHU
OTCYeTa MaMSICKOM CHCTEeMbI JieTocunciieHuss (okono 3114 r. no H.3.). I[Tocne “mon-
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roro cyera” MAeT “[obaBOYHasi cepHs’, comepKaliasi JONOJHUTENbHYIO KaleHaap-
Hy10 uHopMauuio. Kak nokasan [Ixx. Tunn (1927; 1930), nepornuds! E u D “goba-
BOYHOM cepHH” yKa3bIBalOT Ha BO3pacT JIyHbI, COOTBETCTBYIOIIMI laTe 10 “HONTOMY
cyety”. ITo MHeHuIO psifa uccnenoBarenei (MacLeod, 1990; Schele, Grube, Fahsen,
1992. P. 2), nepornuc D uuraercs huliy, 4o BMecTe ¢ uayllei Buepenu uudpoi o3-
HayaeT “cmoabko-mo OHeli ¢ mex nop kaxk npuuiea (Makoui-mo AyHHbl mecay)’.
HesicHO kak0# KUMEHHO MOMEHT COOTBETCTBYET Hauyally JIYHHOTO MeCsLia, Mbl MOXKEM
TOJIbKO NPEJNONIOXHUTh, YTO OTCYET BEJIM C TOrO [AHS, KOrja Ha HeOe BNepBbIe MOSB-
JISI€TCs1 IYHHBIH cepil.

3a paToii, KOTOpasi NpeAcTaBsieT coO00H pacHpOCTpaHEHHOE OOCTOSITENbCTBO
BpEMECHH, ClIeflyeT riaroy u cyobekT AeiictBusi. Ha nepBbIil B3rsg JaTHPOBKH B HaJl-
[HMCSIX OYEHDb “TOYHbIE U CJIOXKHbIE, OTHAKO MBI 3HA€M, YTO LJapH Maisi UCNOJIb30Ba-
JIM KaJIeHAApHYIO U aCTPOHOMHMYECKYI0 HH(pOpMaLHIO, COEepKAILyIOCs B HUX, [JIsl TO-
ro, 4ToObl 00ecneyuTh ceb6e MOKPOBUTENBLCTBO HEOECHBIX CBETUI. BO3MOXHO, 4yTO
JlyHa Tak:>Ke UMeNa aCTpOJIOTHYeCKOe 3HaUeHHE U C TOUKH 3PEHHUs [PEBHUX Maisi OT-
AeNbHbIE JIYHHbIE (a3bl ObUIH GIArONPUSTHHI MM HEGIArONMPHUATHLI 7S NPOBeEfe-
HHsl OTpeeNIeHHbIX PUTYaloB. B NaHHOM JOKiafie aHANM3MPYIOTCS MOHYMEHTAlb-
Hble HaTUCH ropofMma ValIunmaH ¢ Lenbio BLISCHHTD, CYIECTBOBA/A JIH KAKasi-HH-
Oynb CBsI3b MEXJY JYHHbIMH (pa3aMH M XapaKTEpOM COBEpLIaeMbIX COOBITHI, TaKUX
KaK BOCLUECTBHE Ha IIPECTOJI, IEPEMOHHH KPOBONIPHHOUICHHUS, PUTYallbl OCBSIILIEHHUS
XpaMOB M BOEHHbIe Haberu.

B nepsylo ouepenb, HEO6XOAUMO ONpeNeINTb, KAKOH U3 BO3MOXHBIX KO3 dHu-
UMEHTOB KOpPEJsLUH JIyyllle BCEro NOAXOLHUT [J1s1 ONIUCAHHsI IYHHbIX (a3 B HAIHUCAX
Maiis. Kak BuHO U3 Tabaunp! 1, B KoTOpoii conocrasneHsl nepornugs! E u D u ga-
ThbI 110 “AOJITOMY CYETY” C UX FONIMAHCKUMH 3KBHUBAJIEHTAMH M COOTBETCTBYIOLLEH ac-
TPOHOMHYECKOH MHOpMaUHe, AN 3TOH LEIH ydlle BCErO NMOAXOAUT KO3hHULH-
eHT Koppensiuuu 584283.

B Tabnuue 2 yka3aHbl IaThl BOCILECTBHMS Ha MPECTOJ HallYMIAHCKUX IIpaBUTE-
neid. BugHo, 4To Ha da3ze yObiBaroweii JIyHbl ObIIIH KOPOHOBaHbI TOJIBKO JBA Laps:
Imuya-Aezyap I v [Imuya-Seyap I11. Kak npaBuno xe, KOpoOHalusi IPOMCXOHIIA He-
3aJ0Jro 10 TOro MOMEHTa, Korjaa JIyHa JocTurana MakCUMaJIbHOM SIPKOCTH.

B Tabnuue 3 aHaNMM3MPYIOTCS JaThl, BO BpeMsi KOTOPbIX COBEpPLIANIMCh PUTYalbl
kposonyckanus. [Ipasurenu Ulum-Aeyap I, [Imuya-Aeyap 1V u Uum-S2yap II co-
BEpILIAIOT KPOBOMPHHOILIEHHE B TO BpeMs, Koraa JIyHa He BugHa Ha HeOe, OJHaKO La-
PHLbI YYaCTBYIOT B “pHTYyasiax BUCHHUs Ha pacTylied unu yoniBatowei Jlyne. B cee-
Te 3THX JAHHBIX aBTOP NpEANONAraeT, YTO NpaBUTeNH Vlamuunana u3beranu npu-
cyTcTBHs JIyHBI BO BpeMsi KPOBONPUHOLIIEHHH, B TO K€ BpeMsi 151 3HATHBIX XKEHIIMH
OHa He Oblna onacHa.

B tabnuue 4 npepcraBieHbl AaThl, BO BpeMsi KOTOPBIX COBEPIIATHCH PHUTYalbl
OCBSILLIEHHsI HOBBIX 3[jaHUii M XpamoB. 113 TaGnuLbl BUFHO, MOCBATUTEIIbHBIE PUTYaJIbI
HMEJIM MECTO HEIIOCPECTBEHHO MOCIe HOBOTYHHS.

Heo6xoguM0 OTMETHTB, YTO AaXKe COBPEMEHHble HHAEHIbI Madsi NpPOBOAST
CBOM 3eMulefieIbYyecKre paboThl B COOTBETCTBUU C dpa3amu JIyHbl. PaznnyHble yac-
TH JIYHHOTO Mecsilia MOTYT ObITh GJIarONpHSITHBI WM HEOIaronpHUsATHBI /151 MOCeBa
WIIM 3KaTBbI ypoxkasi. TONbKO B onpefesieHHbIe TyHHbIE (pa3bl MOXHO PyOHTh Jepe-
Bbsl, KACTPHPOBATh JOMAIIIHUX XXUBOTHBIX WM BCTYNAaThb B MHTUMHbIE CBA3U. VIH-
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J€HALbI TaKXKE COTIaCOBBLIBAIOT NMOCTPOHKY CBOMX XKHIIMIL C MonoxeHueM JIyHbl Ha
HOYHOM HeOe.

HIHTEpecHO, YTO MOCBATUTENbHbIE CTPOUTENLHbIE PUTYalbl, ONIMCAaHHbIE B Halll-
YUJIAHCKMX HA[MUCSX, U ONaronpusiTHOE C TOYKH 3PEHUs] COBPEMEHHBIX MHJEHILEB
Majisi BpeMsl Il CTPOMTENIbCTBA NPUXOASTCSA Ha OfHY M Ty Xe JYHHYIO ¢da3y — a3y
y6biBarouiei JIynel. Ecniu, HanpuMep, NpH CTPOUTENBCTBE JOMA HCIONb30BATh iepe-
BO, CpPyOJIEHHOE B 3TO BpeMs, TO IoM OyfeT 6osiee KpenkuM. MoXXHO MpenonoXHuTh,
4TO [IpEBHHME Maisi pyKOBOACTBOBAIMCh TaKOH K€ JIOTUKOH NpU BO3BEJEHUH KaMEH-
HBIX 3[JaHUHA IJIs1 TOrO, YTOOBI MPUAATh UM OOJIBINYIO TPOYHOCTD.

KacTpanus XKMBOTHBIX TaK>Ke NPEINIOYTHTENIbHA B ONIPEAENIEHHYIO IYHHYIO (hasy
NIOTOMY, YTO BO BpeMsl yObIBaloLIe, HOBOH M MoJIo10# JIyHbI HEXXenaTenbHbl KpOBa-
Bble paHbl. Takue BepoBaHUS MOTYT OOBACHUTD, IOYEMY LlapH NMPENNOYNTAIIH COBEP-
IIaThb KPOBOIPUHOLIEHHs TPH HOBOM JIyHe, Tak KaK M3BECTHO, YTO MMEHHO KPOBb U3
MY3XKCKOro oprana ooOsajajia HauOoJbllell LHEHHOCTBIO IIPH KpOBOIyCKaHMH. Bo3-
MOXHO, YTO CHMBOJIMYECKasi CBsi3b MexXay JIyHo#, “IparoneHHO# >XHUAKOCTBIO' M
XEHIIMHON 06s3bIBaNa Hapul Malyniana IpMHOCHTE CBOIO KPOBb B XKEPTBY B JIpY-
rue JyHHble asbl.

Monopas pacrywas JlyHa npenseiaet HOBbIA UMKJ BPEMEHH; B 9TOT NEPHOJ HE
CEel0T M He COOMpAIOT YypOKail MOTOMY, UYTO “BCE PacTeT O4eHb BbICOKO”. B Manruu-
JlaHe OOJBIIMHCTBO KOpPOHALM! NPUXOOUTCA Ha BpeMs, korpa JIyHa HaxomguTcs B
MaKCHMyMe CBOE€H SpPKOCTH, YTO, OYEBUJHO, PACCMAaTPHBANIOCh KAK XOpolllee 3HaMe-
HHe Oyayuiero npasneHus. ToT (pakT, UTO MpaBUTENN MHOTMA BbICTYNAIOT KaK MM-
IIEPCOHATOPBI 60ra Mauca BO BpeMsi IPOBE/ICHUS] PUTYalIOB, MOXKET YCHIIMBATh METa-
(opHyeckylo aHaJIOTHIO MEX/Y POCTOM KYJIbTHBHPYEMBIX PAaCTEHHI U “‘KapbepHbIM
pOCTOM” TpaBUTEJISI.

OToxpecTBIeHHE TYHHbIX (ha3 C UUKJIAaMH POXKIEHHS U YBSlaHUS PacTHTEIbHO-
CTH — XapaKTepHas YepTa 3eMiefebYeckux o01ecTs. BecbMa BeposiTHO, 4TO 110g006-
Hasi CHMBOJIMY€ECKasl aHalorus He Oblia 4yyX/a ¥ IpeBHUM Maiis. Bocniponssenenne
O[HUX M Te€X X€ COObITUA B MPUPOJAE M B XKHM3HU OOLLECTBA, HATIPUMEP IPH 3EMJIE-
AeNbYECKHX paboTax, CHOCOOCTBOBANO BOSHUKHOBEHHIO HIEH LIUKJINYECKOTO BpeEMe-
HHM, KOTOpOE SIBIISNIOCh 3aJI0rOM JOJIrOro CTaOMJIBHOrO CyLIECTBOBaHMsl OOLIECTBA
Maiist. CornacoBbiBasi BaXXKHblE MOMEHTBI CBOEH OGMOrpauu ¢ NOBTOPSIOIUMUCS “KOC-
MHYECKMMH UHMKJIaMH”, IPAaBUTENHN Maiisi ObIIM COCOOHBI U3MEHSTDh 3HAUEHHS COLH-
anbHOro BpeMeHH. OHH TpaHC(OpPMHpOBANHU BpeMsi, BOCIIpHHUMAIOIEECs: Bceil 06-
LIMHOM, B MHAMBUIYaJIbHOE, KOTOPOE CTAJI0 OTOXKIECTBIATHCS C IMYHOCTBIO 00XKeECT-
BEHHOTO Lapsl.



Epi-Olmec calendar: Question of correlation

Albert Davletshin
Knorozov Center for Mesoamerican Studies,
Russian State University for the Humanities, Moscow

Epi-Olmec hieroglyphic inscriptions as some of the earliest in the New World are
essential to an understanding of the emergence of calendar and writing in Mesoamerica.
The body of inscriptions (about 600 signs) is not enough for true decipherment, but
through the use of calendric pseudo-bilingual and distributive analysis J. Justeson and
T. Kaufman achieved some success and identified the language of the texts as proto-
Zoquean (Justeson, Kaufman, 1992; 1993; 1997)!.

Only Stela C from Tres Zapotes, Stela 2 from Chiapa de Corzo, Tuxtla Statuette
(for every example there is 1 long count date), and Stela 1 from La Mojarra (2 long
count dates and 9 distance numbers) are applicable for the reconstruction of the Epi-
Olmec calendar2. The earliest Epi-Olmec date (Chiapa de Corzo Stela 2) falls on 36
BC, and the latest one (La Mojarra Stela 1) —on 171 AD. It has long been noted that
the Epi-Olmec calendric system is generally similar to the Maya one (including the
long count, 260- and 365-day cycles). But there are some distinctions. The principal
one is that the position of the 365-day year is recorded using the month patrons with
figures inserted in the Initial Series Introductory Glyph, but not the month glyphs
with figures in the end of date. The month patrons point to a base date of the 365-day
year counts for 20 days (1 month) earlier than in the Mayan count. On this basis J.
Justeson and T. Kaufman (1992) speculate that the Epi-Olmec correlation constant
differs from the Maya one (584265 days instead of 584285). However, they don’t
present any evidence for the shift of starting point. From our viewpoint the modifi-
cation of the 365-day year is observed. It lies in that the year begins with the month
Kumk’'u, not Pop, thus five ‘nameless’ days ending the year stand after K’ ayab, but
not Kumk’u. The long count date 2 from La Mojarra Text 8.5.16.9.7 [5] Deer 15

! For critique and detailed discussion see S.Wichmann (1999).

2 Analysis of the system of calendric notation and graphic system of writing suggests that Cerro de las
Mesas inscriptions don’t belong to La Mojarra Script (Davletshin, 2000). There are two kinds of the distance
numbers in the La Mojarra Text: with N38(:R10) for days (N38-O3, R9-13, T17-20) and with F3:H2 for years
(H3-12, T7-8, V1-4).
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Kumk’u suggests that the ‘nameless’ days are followed by Kumk'u (otherwise, it
would be /0 Kumk’u). The long count date 1 indicates that the ‘nameless’ days stand
after month Pax. This would suggest that the Epi-Olmec 365-day cycle began either
with Kumk’u or K’ ayab, but the shift of 20 days (1 month) is not coincidental and
strictly supports the first3. The modifications of 365-day year are noted for many
Mesoamerican peoples. In general the change of solar calendar results in the shift of
the base date of calculations (correlation constant) and in so doing the sacred calen-
dar does not change (months and weeks for the Europeans, 365- and 260-day cycles
for the Mayas, respectively)4. Consequently, the observed modification is evidence
for the change of correlation constant. Furthermore, the long count is a kind of intel-
lectual puzzle in which the 260- and 365-day cycles are implied, e.g. any kind of long
count ending with the digit 1 will be always ‘Imix, if it ends the digit 2 it will be ‘7',
and the like. It is not accidental that the count starts with the date 4 ‘Ajaw 8 Kumk'u,
since ‘Ajaw is the last day of the 260-, and Kumk’u is the last month of the 365-day
calendars. For Epi-Olmec dates the Mayan correlation constant challenges this con-
struct with evidence for the supposed shift. The date 1 and the distance number 3
from the La Mojarra Text associated to Venus (Justeson, Kaufman, 1992; 1993) are
of crucial importance to this question. 5255 days or 9 canonical Venus years separate
the dates. Therewith the accuracy of reference to the Venus in the La Mojarra Text
is higher than in the Mayan ones, therefore the Maya used an average synodic period of
584 days and corrected error with 4 or 8 days (5255 =9 x 584 — 1 =9 x 583.92 — 0.28)5.
This indicates another way of calculation of the motion of Venus. The above-men-
tioned dates refer to the maximum elongation of the Venus and according to this the
Maya often scheduled their war raids. If we accept the correlation constant as 584265,
the dates (May 1, 143 and September 19, 157 AD) will exactly coincide with the
maximum elongation (April 29, 143 and September 19, 157 AD). If we accept the
584285 constant, the error will rise to 20 days. In our view this is the main argument
for the shifting of the base date.

3 The shift can be corrective (in 20 years the error comes to 4 days), although the Maya made no attempt
to keep their 365-day year in line with the seasons or the sun (Justeson, 1986).

4 I am indebted to Amold Lebeuf for this consideration.

5 Otherwise we must suppose another distance number in a damaged fragment of the text (columns N,
O, P). For detailed description of Ancient Maya astronomy see J. Justeson (1986).
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Calendric passages from the La Mojarra Text (after Winfield Capitaine, 1988)

Al-9 long count 1 “8.5.3.3.5 — 13 Snake, 3 Pax (May 1, 143 AD)”. M8-16 long count 2 “8.5.16.9.7 —
[5] Deer, 15 Kumk’u (June 23, 156 AD)”. V1-4 distance number 9 “plus 12 years (8.6.12.0.2 — September
28, 171 AD)”. T16-20 probably means “plus 3 months [and] 13 days”. Such distance numbers suppressing
glyphs of the coefficients of the time periods and in such order frequently appear in the Mayan inscriptions.
The interpretation of T16-T20 as “royal jaguar number 23, in 13 days” (Justeson, Kaufman, 1992) seems to
be contrary to Mixe-Zoquean word order.

B7-C4 (see also R4-8) “...(ma)-MATZA’ ...-wé! Venus rose”. G1-3 “ma-hama | one day hence” [pMZ
*ma-“days hence” (Wichmann, 1995. P. 540)]. G5-6, 02-3, R12-13, T20 “hama / day”. J4-5, N2-3 “poya /
20-day month”. 12-3, N7-8, R26, T9, V4 “?ame /year”.
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Kanenpapubie oTpbiBkH B TekcTe u3 Jla Moxapps! (nocne Winfield Capitaine, 1988)

A1-9 ponruit cuer 1 “8.5.3.3.5 — 13 3meii, 3 Pax (1 mas, 143 r. H.3.)”. M8-16 ponruit cuet 2
“8.5.16.9.7 — [5] Oaenv, 15 Kumk’u (23 ntons, 156 r. H.3.)”. V1-4 gucTaHUHOHHDIN HOMep 9 “natoc 12 aem
(8.6.12.0.2 — 28 centsabps, 171 r. H.3.)”. T16-20, mo Bcedl BARMMOCTH, O3HauaeT “natoc 3 mecaya [u] 13
oneii”. ITopo6GHble NUCTaHUMOHHbIE HOMEpPa, onycKaloliue k03¢ ¢HLUHEHTH NePHOJOB BPEMEHU B aHAJIO-
FMYHOM IOpAfIKE, YacTO BCTPe4aloTCsA B Haamucsax Mais. Murepnperauus T16-20 kak “xoposesckuii
Azyap Homep 23, yepe3 9 Oneli”, npennoxenHas [Ixx. [Ixxacreconom u T. Kaypmanom (Justeson, Kaufman,
1992), npoTHBOpEYUT MOPAAKY CIOB B A3bIKaX MHUXE-COKE.

B7-C4 (cM. Takxke R4-8) “...(ma)-MATZA’ ... wé/ 83owaa ... 36e30a (m.e. Benepa)”. G1-3 “ma-hama
/ nenn cnycta” [cornacHo C. Buxmany (Wichmann, 1995. P. 540) pMZ *ma- npedukc cueTa gHeit Bnepen
U3 MPOULIOro, NPHOIH3UTEIbHO COOTBETCTBYIOILMI PyCCKOMY HapeuH:o “‘crycTs’].
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AnuonbMeKCKU KaneHgapb: Mpobnema koppensayuun

Anavbepm /laséaemuun
Llenmp me3oamepurarckux uccaedosarnuii um. 10.B. Knoposoea,
Poccuiickuli 2ocyoapcmeennbiii 2ymanumaphbiii ynueepcumem, Mockea

Bynyuu ognumu u3 caMmbix paHHux B HoBoM CBete, anuonbMeKckie uepornugu-
YeCKHE TEKCTbl UMEIOT OTPOMHOE 3HAaY€HHUE JIS TOHUMAaHUS BOSHUKHOBEHUS KaJleH-
Aaps 4 nMcbMeHHOCTH B Me3oamepuke. O6beM Hapmucedt okono 600 3HaKOB He goc-
TaTOYEH JJIs1 MOJHON femndpOBKH, TEM HE MeHee Oiarofaps ylayHOMY IpUMeEHe-
HUIO KaJleHJapHOH OMJIMHIBBI M NMO3UIMOHHOrO aHanu3a, [Ik. [Ixkacrecony u T. Ka-
ydMaHy yfanoch fOCTUTHYTh HEKOTOPBIX YCIEXOB U UAEHTU(MHUIUPOBATH A3bIK TEK-
CTOB Kak npoTocoke (Justeson, Kaufman, 1992; 1993; 1997).

[l pEKOHCTPYKIHMH 3MHOJBMEKCKOrO KaleHaaps MOryT ObITh HUCNOJIb30BaHbI
Crena C u3 Tpac Canotec, Crena 2 u3 Uuana ge Kopco, cratyatka u3 TywmTis! 1
Crena 1 u3 JIa Moxapps! (36 r. 1o H.3. — 171 r. H.3.). [laBHO 3aMe4€eHO, YTO MUOJIb-
MEKCKas CUCTEMA IaTHPOBKH aHAJIOTMYHA MasicKoi. OHAKO €CTh HEKOTOPBIE OTIIH-
4Hsl, [IaBHOE U3 KOTOPBIX COCTOMUT B TOM, YTO NOJIOXKEHUE 365-THEBHOIO rofa nepe-
[aeTcs He ¢ MOMOLIbIO 3HAKOB MECALIEB ¢ M paMH B KOHIIE HaYaJIbHOH CEpUH, KaK y
Mafisl, a C IOMOIIbIO NATPOHOB MeCSLEB C IU(POH, KOTOpPbIE BIUCHIBAIOTCS BO BBOJ-
HbIA Hepornug HayanbHOU cepuu. [laTpoHbl MecsneB Ha 20 gHe# (oguH Mecs) 06-
TOHAIOT AaTy mo jgonroMy cdety. Ha ocHoBanuu 3toro [Ixkacrecon u Kaycdman
(Justeson, Kaufman, 1992) BbIcKa3alu NPEANOJIOKEHAE, YTO SMHUOJBMEKCKUA K03d-

178



¢UIMEHT KOpPENSIIMA OTINYAETCS OT MAMSICKOro u cocrapnsieT 584265 nHei BMecTO
584285, omHaKo OHU HE apr'YMEHTUPYIOT CBOIO TOUKY 3peHus. Ha Haw B3rnspn Habuio-
maeTcsd MoauduKauus 365-IHEBHOIO KaleHAaps, KOTOpas COCTOUT B TOM, YTO TOJ
3MMOJIbMEKOB Ha4YMHaeTcs ¢ Mecsiia Kumk'u, a He Pop, cnefloBaTeNnbHO, NATh J06a-
BOYHBIX “IHEH 6e3 UMeHHM” (KOHel| rofa) uayT nocie Mecsina K’ ayab, a e Kumk’u. Ha
TO, YTO “OHM 6e3 uMeHn” ctosT 1o Kumk’ u, yka3piBaeT nara 2 Ha Crene u3 Jla Mo-
xappbl 8.5.16.9.7 [5] Oaenv 15 Kumk’'u (B NMPOTUBHOM ciyyae AOJIKHO ObITh
10 Kumk’u). [Jata | cBUAECTENBCTBYET O TOM, YTO “AHU O€3 MMEHH ' CTOSAT MOCIIE Me-
csna Pax. TakuM o6pa3oM. 365-THEBHBIH MO/l V 3MUOIBMEKOB HaYMHAJCs MO0 ¢ Me-
csaua Kumk’u, mi6o K’ ayab, Ho cMemenne Ha 20 IHeidl He CIy4aiHO M YKa3bIBAeT Ha
NEPBbIi BApHAHT. B pa3nuyHbIX KaJIeHAAPHBIX CHCTEMAaX MUpa H3MEHEHHE COJIHEYHO-
ro KaleHjaps, Kak NpaBHJIO, BEAET K CMEIEHHIO HAYaJIbHOH TOYKH OTCYETa, ca-
KpalbHbIA KalleHaphb NpH 3TOM He MeHseTcs. [ToaTomy Habmonaemass Mopuguka-
uust 365-1HEBHOTO KalleHAapsl FOBOPUT O U3MEHEHUH KO3 PUIHEHTA KOPPEISLUH.
Kpome Toro, monruit cuer SBIS€TCS HEKOTOPOrO pojAa rOJIOBOJIOMKOM, B KOTOPOH
NoAcnyaHo BblpaxKeHbl 260- u 365-aHeBHbIN UKL He cnyyaiiHo, HanmpuMep, OTCYeT
BegeTrcs oT gaThl 4 ‘Ajaw 8 Kumk’u, rae ‘Ajaw — nocneguui neub 260-, a Kumk’ u — no-
cnefHuit Mecsl 365-gHeBHOro KaneHaaps. I1Ipu MaisickoM KoagduuuenTe Koppens-
IIMM 3Ta CX€Ma HapyllaeTcsl B 3MHMOJIBMEKCKHX HAMMUCAX, YTO CBUAETEILCTBYET B
noNb3y NpeanosiaraeMoro cMenieHus. Oco6oe 3HauYeHHE B BONPOCE KOPPEsSUHUU
UMEIOT OTPBIBKH B TeKcTe U3 Jla Moxappsl, cBa3aHHble ¢ BeHepo#i. Pa3uuia mexny
AaTaMH, NpY KOTOPbIX YIOMUHAETCS MIaHETA, COCTaBIsAET 9 KAHOHMYECKUX LIMKIIOB
Beneps! (5255 gueit). HabnogaeMoe nonoxkeHue NPUXOAUTCS Ha MAaKCUMYM 3JIOHTa-
UMM, NpUYEM NIpH K03 dunueHTe Koppensuuu 584265 ommbka pukcauuu cocTapis-
et 2 u 0 gHeit, a mpu 584285 — 22 u 20 gHeil, 4TO ABASETCA OCHOBHBIM apryMEHTOM B
MOJb3Yy CMEIIEHHUS] Ha4aJbHOM TOYKH OTCYETA.



ACTPOHOMUA B 3NOXY
PAHHEIO XENE3HOINO BEKA U CPEAHEBEKOBbA

ASTRONOMY IN THE EARLY IRON AGE
AND MIDDLE AGE

EBPOINA
EUROPE

Apxeonorus—ApxeoactpoHomusa—KaneHgapb

Muxauna I'ycakos
Hucmumym apxeonoeuu PAH, Mockea

Ycnexu oTe4ecTBEHHOH apXeoacTpOHOMHUH 3a nocnepuue 10 neT BbIMISAAST [OC-
TaTO4YHO yOeauTenbHo. [Ipy noMoum METONOB apXeoacTPOHOMHH MHOTHE apXeoJ10-
rMYecKue OOBEKTHI NMONYYHIIM HHTEPECHYIO M OPUTHHANBHYIO HHTepnpeTauuoo. On-
HAKO CBATHJIMIL C XOpPOLIO pa3pabOTaHHON CUCTEMOH acTPOHOMHYECKHMX Habuiofie-
HMi, Kak Hanpumep, CtoynxeHmx (Anrnus), CasuH (Poccus), Cepmuseretyca (Py-
MbIHUs), [>kn6mnup! (ITonewa), cpaBHuTENbHO Mano. [Togo6HbIe 06 BEKTHI, MO-BUAM-
MOMY, CBsI3aHbl C KPYITHbIMHU MJIEMEHHBIMH PEJIMIHO3HbIMY LeHTpaMu. Ho, psinoBbie
“NoBceHEBHbIE” KYJIbTOBbIE LEHTPbI, KOTOPbIE aKKYMYJIUPOBaIN HeGObILKE IPYII-
b1 JIIOiEH, B apX€0JIOrn4ecKoi NMpaKTHKE NOYTH Hen3BecTHbI. Ha Ham B3rnsa, Taku-
MM PENHMTHO3HBIMU MECTaMHM MOIJIM ObITb HEGOJbLIME ropoaua: 60J0THbIE, TOPO-
muiia-y6exuwia (Baaanckuii, I'ycakos, 1999; I'ycakos, 1999. C. 18-21). IIpume-
POM TakKMX LEHTPOB Clly>XkaT PacKONKM ropojuiy Ha YkpauHe — B bykoBune (Py-
canosa, Tumouwyyk, 1993). ApxeoacTpOHOMHsI NO3BOJIMIIA YACTHYHO NMPHOTKPBITH He-
KOTOpble OCOGEHHOCTH (DYHKIMOHMPOBAHHS TOPOJUIL-CBITHIIMIL, TA€ BHU3MPHBIE
cT010bl, BMOHTHPOBAHHbIE B CHUCTEMY Orpajibl, IPEACTABIANN COOOH HE YTO MHOE,
KaK OpHEHTALMOHHbIE MapKepbl ropoBoro asuxeHus ConHua u Jlynel (Gusakov,
Kulakov, 1991. S. 150-190). Perynsipuoe HaGi10feHHE MOBTOPSIOINXCSA MPUPOAHBIX
SIBJIEHMIA: CMEHBI IHA U HOYH, ¢a3 JIyHbI, TONIMYHOrO LMKJIa CE30HOB — CO31aBajy ycC-
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noBust Ayt BefieHus kaneHpapsa (Kaumuwun, 1990. C. 109). Kanengapp He TONBKO
¢opMa cuuCIIeHUS BpEMEHH, KaJIEHaph — IPOAYKT COLMAJIbHON J€ATEILHOCTU CO00-
IIECTBA JII0fiedl BO BpeMeHHOM npocTpaHcTBe. KaneHnpaps — 370 enie U riiybokast Ha-
poaHasi TpapuuMs. M3 fpeBHOCTH 0 HAac JOLUIM B MUCBMEHHOM TPaAMLMHU KaJleHAapH
JpeBrero Puma u I'peunn, Bocxoasiye cBOMMHU KOPHSMH K cepefuHe I Thicsiuene-
THS [0 H.3.

B HameM pacrnops>keHHH ecTh IpyIINa KaJleHfapei, OpHEHTUPOBaHHbIX Ha U3Me-
HEHHUs B XKHMBOH MpHpoje. DTO KaJleHAapu OXOTHHYbUX HapopnoB EBponeiickoro Ce-
Bepa. MIx cTpykTypa mocTpoeHa Ha 6HOIOTHYECKOM MOBEEHHH IPOMBICTOBBIX XH-
BOTHBIX: JIOCS, MEJIBE/ISI, POCOMaXH, KYHUIIbI, O€JIKH, OJIeHs U p. [laHHbIe KaJlleHAapu
YXOHAT B ri1y60Ky10 ApeBHOCTh (KoHakos, 1987. C. 1-20). B3siB 3a OCHOBY NpMHIIMIT
NOCTPOEHHS KaJleHAaps OXOTHHKA, MOXKHO COCTAaBHTh CTMCOK OCHOBHBIX JUKHX U f0-
MAaIIHUX >KHBOTHBIX, HauOOJIee 3HAYMMBIX B XO3SACTBEHHOH >KU3HU [PEBHUX €BPO-
neines. B 3TOT CHHCOK BKIIOYEHBI TOJIBKO MIIEKOMHMTAIOLIHE, HO OH MOXET ObITh
pacuigped. CUCOK NMOCTPOEH MO OCHOBHbIM NpPHU3HAaKaM GHOJIOrMYECKOro IMOBENe-
HUSI: clapuBaHue, 66 pEMEHHOCTb, POAibl, KOPMJIEHHE, criguka (Tabum. 1) (Ku3Hp Xu-
BOTHBIX, 1974).

He nocnenHioo posb B CIOKEHHH IPEBHUX KaJICHIAPHBIX CHCTEM HMEIU HabuIo-
OEeHUs 32 pacCTeHUSIMH. B HEKOTOPBIX KalleHJapHbIX CHCTEMAaX COXpaHHIUCh Habio-
AEHHUs 3a morofoii. BpeMsi BeTpoB, HOX/Ieil, CHera OTPa3sHIoCh B HA3BAHUSAX MECSIIEB.
Bce kaneHpapHble CHCTEMbI, OCHOBAaHHbBIE Ha SIBICHUSX XHBOH MPHUPOJBI — pe3yibTaT
MHorosieTHux Ha6monenui (Kaumuwun, 1990. C. 346-351).

ITaMATHHMKY JIECHOU 30HBI B 3MI0XY paHHero xene3Horo Beka (P2KB) cocpenoro-
4eHbl B OCHOBHOM OT 50° o 60° c.u1. OcHOBY X03s1/icTBa APEBHUX €BPONEMNIEB B yKa-
3aHHBIX IIMPOTAX COCTABJSJIO MHOTOYKJIalHOE XO3SIUCTBO: OXOTa, pPbIOOJIOBCTBO M
SKHBOTHOBOJICTBO. 3eMIlefie]Ine Urpao nogco6Hyto poib. MBI BnipaBe nonaraTthb, 4TO
3MMHHE MecCs1b] — ¢ iekabps 1o ¢eBpanb — OblIIM CBA3aHbI C OXOTOH, MaCCOBBIA JIOB
pbIOBI ObLI CBA3aH C BECHOM, KOTAa pbl6a UAET Ha HEPECT, JIETO — NOpa 3eMIEJENHs,
CKOTOBOJICTBA, OceHb — 0X0Thbl (Oxora B Poccuu, 1992. C. 386-334). B Tabnuue 1
NpeCcTaBlIeHbl GHOJIOTHYECKUE PUTMBI NOBEEHUS HauboJee “NOoNyJsipHbIX” BHAOB
AMKHX U IOMAIIHUX XXUBOTHBIX JIECHOH NOJIOCHI. K13 Ta6NHIbI XOPOILIO BUAHO, YTO MO-
BeJICHHE XKHUBOTHBIX NPEACTaBIseT co60i YeTKyIo cucreMy. OIHAKO ee MPUXOIUIOCh
KOPPEKTHPOBAThH B 3aBUCUMOCTH OT U3MEHEHUN KJIMMATHYECKOH CUTyaluu, AJis 3TO-
IO CIYKUJIH NPOCTEHIINEe aCTPOHOMHYECKHE COOPY>KEHHUS 110 THIy THOMOHA, 06Hapy-
SKEHHbIE Ha rOPOAMIIAX.

JIro6as KaneHpapHas CHCTeMa (JIYHHAsl HJIH JIYHHO-COJIHEYHasl) TOKOUTCS Ha 0c060
BaXKHbIX, Y3JIOBBIX, laTaX — COJIHIECTOSIHUSIX U paBHOAEHCTBUSIX. OOBIYHO B IPEBHOCTH
HAYaJIOM Mecsla CYATaNIOCh NEPBOE MOSBIEHUE MOJIOAOro Mecsla (HeomeHus). Heko-
TOpbIE HAapOJbI BEJH CYET MecsileB 1o monHoi JIlyHe. B rojgy Mbl MOXEM HacyMTaTh
12 neomenu#t u 12 nonHonyHuid. OQUH rof COREPKUT 16 Npa3gHUKOB, ECIIH CYUTATDH U
MOJHOJYHUSA, TO OyaeT 28 oOuierogoBbix mpa3gHUkoB. Ha caMoM pene KomnyecTBo
NPAa3HUKOB B MOy Y MHOTHX HAPOJOB BECbMa Pa3JIUYHO.

KanennapHas cucteMa siBJsIETCS €llle U MPOAYKTOM PEJIUTHO3HO-00Ps0BOM NpaK-
TUKH. Penurno3Hbie o6psiabl (MOJIEHHS) NIPEBapsIM HACTYINIEHHE TOTO WIIM MHOTO CO-
ObITHA. IToKIOHEHHE HEGECHBIM CBETHJIAM (aCTpONIAaTpHsl), IPUPOAHBIM CTHXHUSM, IIO-
YHTAHUE XUBOTHBIX (300J1aTPHUsI), HIOJONOKIOHCTBO, KYJIbT NPEAKOB, KYJIbThl BO3PO-
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Ta6nuua 1. ®ayna (mnexonuraroumue) Bocroanoit Esponsi ot 50° g0 60° c.m.
BHosiorngeckne puTMbI OB JeHHS

Table 1. Fauna (mammals) of the Eastern Europe from latitude 50 to 60 degrees North.
Rhythmes of biological conduct

Bpewms ropa .
Seasons Becha (spring) JleTo (summer) OceHb (autumn)
of year - B
Bup (State) MaprT ( anp. ’7 Mail | MIOHb [ monb_[ aBr. | CeHT. OKT. | HOs0.
~ L 1 | L | | |
Mensenb(Ursus arctos) B cn + + + + + +
Bonk (Canis lupus) cn + + P
Price (Felis lynx) cn + + p
JIucuna (Vulpes vulpes) cn + + P
Pocomaxa (Gulo gulo) cn cn +
Bapcyk (Meles meles) cn + + + + + + + +
Brinpa (Lutra lutra) cn + + + + P
Kynuna (Martes Martes) cn cn + + +
Cob6oab (Martes zibellina) cn cn + + +
Xopek (Mustela putorius) cn + + p
Bo6p (Castor fiber)
Benka (Sciurus vulgaris) cn + P
3asu (Lepus euruopaeus) cn + P 2cn + P 3cn
Cob6aka (Canis familiaris) r cn + + P
Koposa (Bos taurus) cn cn + + + + + + +
Jlowane (Equus caballus) cn cn + + + + + +
CsuHbs (Sus scrofa do- cn cn + + + p
mestica)
Kos3a (Carpa nircus) cn cn + + + + p
Osua (Ovis aries) cn cn + + + + p
Kocyns (Capreolus careolus) r cn + + +
3y6p (Bison bonasus) r cn + +
Ounenb (Rangifer tarandus) r cn +
Jloch (Alces alces) r cn +
Kaban (Sus scrofa) r

Cokpailenus: cn — cnapuBanue (coupling); + — 6epeMeHHOCTD (pregnancy); p — poasl (delivery); r — ron
(period of coupling); T — Teuka (heat); B — BbIxop (came cut); ¢ — cnstuka (hibernation).

>KAaroleics ¥ yMHUparo1Lei NpUpOAbl 1 MHOTOE IPYrOe — BCE 3TO MPU3HAKH sI3bIYECKUX
BEpOBaHUil. Penuruo3Has npakTHka C ApeBHEHIIMX BpeMeH Oblila MPOYHO YBsI3aHA C
SKM3HBIO XMBOW INpHpOAbl M mepeMeHaMu B Helt (Iamxpeaudse, Hearnos, 1984.
C. 465-543; Tokapes, 1983). Kak npaBuio, Bce peJIMruo3Hble AEHCTBUSI COMPOBOXKA-
JUCh OGUIIBHBIMHU Tpane3aMd M XXEepTBONPHHOIIEHHSIMHU. B KauecTBe KepTBONPHUHO-
LLIEHUA HCMONb30BANUCh AAapbl NMPUPOABI U YEJIOBEYECKOro TpyAa. JIbBHHYIO AOMIO
Npa3gHNYHbIX TPaIe3 COCTABISIIO MACO XKEPTBEHHBIX XXUBOTHbBIX (JOMALLHUX U AUKHX).

Y Hac ecTb BO3MOXHOCTb NPOBEPUTh HA NMPAaKTHKE 3TH YMO3akJo4yeHHus. Peub
uretT o6 OCTeoJOrHYeckOM MaTepHalie, KOTOpPbId apXeoJIord IIMPOKO UCNOJB3YIOT
AJ1s PEKOHCTPYKLUH X035UCTBEHHOH 1€ITEJIbHOCTH IPEBHUX JI0AeH. B3rnsHeM Ha oc-
TEOJIOTMYECKUA MaTepHall B CBETE KaJIEeHAAPHbBIX COObITHHA. UTO eciiu Mbl UMEEM fie-
JI0 HE C OCTaTKaMM JOOBITHIX Ha OXOTE XKHBOTHBIX (MX KOJIMYECTBO BO MHOIO pa3s
HOJKHO MPEBBIIATH T€ UU(PPbI, KOTOPbIE MPUBOAATCA B OCTEOJIOrMYECKHX Tabiu-
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3uMa (winter) BecHa (spring) JleTo (summer) BepeMeHHOCT B CyTKax/

Mecsuax

. Pregnancy in
ex. SIHB. I eBp. | MapT anp. Maii HIOHb | MIOJb aBr.
n tesp P P | | 24 hours/months

B 6-8 M
6265 c
70c¢
50-58 c

+ + + p 8-9m

p c B 7-8 M

cn 24Mm
236274 c
+ + + + + + p 273-298 ¢
3642¢
cn cn + + + p 105-108 ¢
cn + P 3540c
4548 c
6063 c

+ + P 285¢

330c

112-140 ¢

=]
+H9 =0

+
+
+
+
+

-]

+
+
+
+

o

150 ¢
144-150 ¢

280 ¢

270 c

p 280 c
p 225-237c
114-140 ¢

++ + +0O
+ + + + +
++ + 4+ +
++ + 4+
++ + + +
o+ o+ + +

+ 4+ 4+

+o

11aX), a C pUTyaJbHO YMEPIIBICHHBIMHA XUBOTHBIMHU MO CIy4Yal0 BaXKHEHIINX KaJleH-
HapHbIX Npa3gHUKOB?

ApXeonoru4eckue pacKONKH rOpOAuIl], HECMOTpPSI Ha CKYAOCTb BEIIEBOIO
MaTepHala, [aloT HaM, KaK IIpaBHJI0, JOBOJBHO OOHJIbHBIN OCTEOJOTHYECKUNA Ma-
Tepuan. OcTeosorn4eckuii MaTepuaj UMeeT BUTOBbIE XapaKTEPUCTUKHU H KOJIH-
4YeCTBEHHbIE MoOKa3aTeau ocobeii!l. UucnoBoil nmoka3zaTenb KOJHYECTBA OcCOOei
BCErja facT HaMMEHbIIEE KOJIMYECTBO 0co0€eil U3 BCEero UCXOAHOI0 MaTepHaia,
[pUHaJJIeKalllero JaHHoMy Bualy. EcTecTBEHHO, UYTO 3TO HE MOJIHBIA Ha6op Bcex
KOCTEeH XKUBOTHBIX. HacTh MaTepHaia Iponana B pe3yJbTaTe PacKOIlOK, 4acCTh
MOTIJla HCYE3HYTh €llle B IpeBHOCTU. M eciu MbI cCpaBHUM pe3yJ/IbTaThl AHAJIM30B
OCTEOJIOTMYECKOro MaTepHalia U3 IOJHOCTBIO PaCKONaHHbIX FTOPOAMIL MEX/Y CO-

! Mcnonb3yloTcsl TONBKO YHUCIOBble noka3aTenu ocobeit (ITKO), a He UX NPOLEHTHOE BbIPaXKEHHUE.
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Ta6anua 2. Pacnpenenenne noka3saresiell KOJHIeCTBa 0cOGel JKHBOTHBIX
Ha ropoJMILAX XKe/le3H0ro BeKa

Table. 2. Distribution of the indices of a number of animals’ individuals
at the hillforts of the Early Iron Age

Toponuma | 1y l Tp | HI | M ‘ KT r g n
(hillforts)
KuBOTHbIE
(animals) ’ 1 ‘ ‘
~ L 1 |

Mukue
nock (Alces alces) 22 44 33 8 19 9 19 2
c. oneHb (Rangifer tarandus) 13 4 6 1 - 1 36 -
kxabaH (Sus scrofa) 6 8 - 15 13 7 49 1
kocyans (Capreolus careolus) 1 4 - 3 5 - 21 -
3y6p (Bison bonasus) - - - - - 1 21 -
Mensenb (Ursus arctos) 20 20 8 8 9 1 15 3
BoJiK (Canis lupus) 2 - - - - - 4 -
nucuia (Vulpes vulpes) 17 31 8 6 - - - 2
puick (Felis lynx) 1 1 - - - 6 -
KyHH1a (Martes martes) 49 12 2 - - - 1 3
6apcyk (Meles meles) 7 9 3 - - 1 2 1
Bbigpa (Lutra lutra) 15 17 5 - - - 3 -
xopek (Mustela putorius) 2 3 1 - - - 1 -
606p (Castor fiber) 139 80 4 20 14 4 28 12
3asn (Lepus euruopaeus) 8 28 2 3 - - - 16
6enka (Sciurus vulgaris) 4 - - - - - - 1

Hroro: 208 261 142 64 60 24 206 42

Homauwtrue
nowans (Equus caballus) 67 230 31 79 26 43 45 5
cBuHbsA (Sus scrofa domestica) 153 268 20 46 17 20 44 -
Kp. porathlit ckot (Bos taurus) 58 283 34 98 30 56 104 11
M. poraTslii ckoT (Ovis aries) 35 143 29 21 6 24 24 14
co6aka (Canis familiaris) 12 37 9 2 1 8 10 3

Hroro: 325 961 123 246 80 151 227 33

Coxpamenns: 1lf — lllep6unckoe ropoauiie. Mockosckas 061.; Tp — Tpounkoe ropopuine. MockoBckas
06x.; HJI - Hukono-Jlenusen. Kanyxckas o6a.; M — Mapunkoe ropopuiue. Kypckas 06a.; KI' - Ky3una
I'opa. Kypckast o6n.; I' — I'opomkoB. MoruneBckast 06a. benopyccus; 4 — YannuHckoe ropopuiue.
T'oMmenbckas o6s. Benopycens; IT - Ioprait. Teepckast 061.

Abbreviations: II[ — Scherbinskoe. Moscow region; Tp — Troitskoe. Moscow region; HJI — Nikolo-Lenivets.
Kaluga region; M — Maritskoe. Kursk region; KI' - Kuzina Gora. Kursk region; I' - Goroshkov. Mogilevsk
region (Belarus'); 4 — Chaplinskoe. Gomel’ region (Belarus’); IT — Podgaj. Tver’ region.

60#, To Nerko 3aMeTuM Hekotopble coorBeTcTBUs IIKO Ha 3THX ropopuinax
(tabn. 2) (Laakun, 1962).

Ha MHOrux ropoiuinax KOJIM4ecTBO YOUTBIX Me[IBefIeH, TOcel, OJIEeHEH, BOJIKOB U
Ap. OYTH COBNAJAeT, HECMOTPS Ha TO, YTO FOPOJMILIA PA3/IENSIIOT HE TONBKO COTHH KH-
JIOMETPOB, HO U KYJbTypHasi NPUHAMIIEKHOCTb. PaKT COBNAJiEHUIH MOXET CBHAETEINb-
CTBOBATh TOJIKO O CYIIIECTBOBAHUM HEKOH 3aKOHOMEDPHOCTHU B paclpefie/IEHHH XepT-
BEHHBIX XHBOTHBIX. TPYAHO NPECTaBUTh, YTO MOYTH 32 ThICSYETIETHHUIA IEPUOA DYHK-
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IIMOHMPOBaHUsI ropopuila 661K YouTs! 1 MeaBeab, 3—4 nocs, 1 Bonk u T.A4. He menee
YAMBUTEIBHO U TO, YTO Ha MHOTMX rOpOAMIIAx JieCHOH monockl Bocroynoit EBpormnbl
KOJINYECTBO YOUTBHIX MeJBe[eidl U BOJIKOB OMHAKOBO. JTa mpobiema TpebyeT Tiia-
TeJIbHOro aHanu3a. Ha Hai B3riisifi, 3TO OCTaTKH XXEPTBEHHbIX XXUBOTHBIX, YOMTHIX B
MOMEHTBI UCTIOJIHEHUS] PUTYaJIbHO-MarMueckux AEHCTBUA B IPa3AHUYHbIE JHU.

CpaBHuBas aBe TabauLbl, MOKHO caenaTs cnefyromue BoiBoabl: 1. [TKO Ha non-
HOCTBIO PacKOINaHHBbIX rOPOJMIIAX SIBHO HE COOTBETCTBYIOT peajbHOMY KOIHYECTBY
>KUBOTHBIX, YOUTbIX Ha 0xoTe (qukue xkuBoTHbIe). 2. [TIKO, ckopee Bcero, oTpaxaet
OCTaTKH PUTYaJbHbIX IEUCTBUHN — XKEPTBONPUHOILIEHUS — HA FTOPOAMILIAX 32 KOPOTKHM
nepuop BpeMenu (30-50 ner, He 6onee), NO-BUAUMOMY, B (PMHATIBHBIA NEPHON Cyllle-
crBoBaHus. 3. He MCKIIOYEHO, YTO XPOHOJNIOTMYECKHME PAMKH OBITOBaHHMS FOPOJHILL
HYXJJalOTCSl B YTOUHEHHH.

Ha ropopguinax paHHero eje3Horo Beka HaiieHO 60JIbLIOEe KOJNYECTBO Mpef-
METOB, OTHOLUEHHE KOTOPbIX K PUTyalbHbIM JEHCTBUSM HECOMHEHHO. I'py3ukH, Ha
[IOBEPXHOCTb KOTOPBIX HAHECEHBI 3arajlo4YHble 3HaKM U CHMBOJIBI, [TTMHAHbIE (PUryp-
KM JIIOJIeH U XKMBOTHBIX, [IMHSHbIE TAOJIMYKH C TOYKAMU, MUHHATIOPHBIE COCYAMKH U
MHOT0 IpPYTHX NPEeAMETOB, KOTOPhIE GOJbILIE COOTBETCTBYIOT PeNepTyapy o6psiloBO-
Maruyeckux AeACTBHI Ha CBATHJIHUIIE, YeM ObITOBOMY mnoceneHuio. Kak mpasuio,
BECh HHBEHTAapPhb Pa3JIOMaH, YTO yKa3bIBaeT Ha CIELMANIbHYIO PUTYalbHYIO fepopMa-
1MIO npefMeToB. ['opoauile — MecTo, Ifie COBEPIIAIOTCS OOPsIAbl XKEPTBONPHHOLLIE-
HUH, 1 HE TOJIBKO XXMBOTHBIX. Becb acCOpTUMEHT Belei, NpUHUMAIOLLIUI y4acTHE B
npa3gHUKAX-MHCTEPUSAX, HalEJII€TCsl MaruYECKMM CMbICJIOM B COOTBETCTBHH C Ha3Ha-
yeHueM npa3gHuka. OpHaMEeHTUPOBAaHHAs K€PaMHUKa, PUTyallbHbIE TTIUHAHbIE XJ1€0-
1[bl, NPSACIHNLA, CTPEJIbl, TONOPBI, KOMbs, 3€PHOTEPKH, HAPOYUTO 3apbIThiE€ KiIajbl U
T.I. — BCE 3TO XKEPTBEHHbIE NMpeaAMEThI. Beuei Mano, 6ykBalbHO — €UHHLBI, H 3TO
CKOp€€e rOBOPUT HE O XO3UCTBEHHOM HCNOJIb30BaHMH, 8 O CHMBOJIMYECKOM XapaKkTe-
pe ynotpe6aeHus Beleid. Beny BbINONHATN pa3Hble (PYHKIMH U HX CHMBOJIMYECKOE
3Ha4YeHHe MOIJVIO ObITb MHOrOOOpa3HbIM M MEHSTBHCS B 3aBUCHMOCTH OT OOCTOsI-
TENIbCTB U BPEMEHH.

K coxaneHuro, paMKH CTaTbH He MO3BOJIAIOT 6oJiee MOAPOOHO pa3BEPHYTh CUC-
TeMy AoKa3aTenbCcTB. M3moxeHHbId MaTepuan o xapakTepe ropoauiy P2XXB u ux po-
JIM B KA4ECTBE CBATHJIMII HE JA€T, KOHEYHO, OKOHYATEILHOrO OTBETA HAa NMOCTaBJICH-
Hbl€ BONPOCHI. ABTOpP BUAMT CBOIO 3aaqy B TOM, YTOObI UCKAThb pyrHe NyTU pelLle-
HUSl apXEO0JIOrNYECKUX NMPOOJIEM C IOMOIIBIO METOJOB apX€0ACTPOHOMHH.
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Archaeology — Archaeoastronomy — Calendar

Mikhael Gusakov

Institute of archaeology, Russian Academy of Sciences, Moscow

For the past decade Russian archaeoastronomy has gained convincing results.
Thanks to archaeoastronomical methods a lot of archaeological objects got interesting
and non-ordinary interpretation. However there are relatively few sanctuaries that would
have a well worked out astronomical system of observation similar to Stonehenge (Great
Britain), Savin (Russia), Sermizegetus (Romania), Gzhibitsy (Poland). Such objects
might be connected with large tribal religious centers. But ordinary cult centers for small
groups of people are almost unknown in archaeological practice. According to our view-
point small hillforts (marsh hillforts, hillforts-shelters) could function as those religious
places (Baasnuckuiti, I'yvcaxos, 1999; I'ycaxos, 1999. C. 18-21). As archaeological exca-
vations show the hillforts in Bukovina (Ukraine) can serve as an example of such a cult
center (Pycanosa, Tumowyx, 1993). Archaeoastronomy enabled to find out some pecu-
liarities of such hillforts-sanctuaries where aligned poles included in the system of enclo-
sure were nothing but markers oriented to the yearly motion of the Sun and Moon
(Gysakov, Kulakov, 1991. S. 150-190). Regular observation of the repeated natural phe-
nomena such as alternation of day and night, lunar phases, a yearly circle of seasons cre-
ated favourable conditions for calendar recordings (Kaumuwun, 1985. C. 109). Calendar
is not only a form of time counting but it is a result of social activity of humans in time
locus. Calendar is also a deep folk tradition. The calendars of Ancient Greece and Rome
that hearken back to the middle of the I mil. BC have survived in a written shape up to
these days.

We know types of calendars oriented at changes in the animate nature. Such calen-
dars belong to the hunters of the European North. The structure of these calendars is
based on biological rhythms of the fur-bearing animals such as elk, bear, glutton, marten,
squirrel, deer and others. These calendars bear traces of far ancient times (Kownakos,
1987. C. 1-20). Taking into account the principles laid in the basis of hunters’ calendars
we can compile a list of wild and domestic animals that were especially important for
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economic life of the ancient Europeans. This list consists of the mammals only but it can
be widened. The list is based on the main features of biological rhythm of the animals
such as coupling, pregnancy, delivery, feeding, hibernation (Table 1) (XKusns
wusomubwix, 1971).

Observation of plants was not less important in creation of ancient calendars. Some
calendars were based on observation of the weather conditions, so periods of winds, rain,
snow are among the names of the months. All calendars systems based on the phenom-
ena of the animate nature are the result of long term observations (Kaumuwiun, 1985.
C. 346-351).

Hillforts of the forest zone in the Early Iron Age (EIA) are concentrated mainly at
the 50°-60° north latitude. The life of ancient Europeans in this region was inherent in
multi-structural economy: hunting. Fishing, cattle breeding. Agriculture played a sec-
ondary role. We have all the grounds to assume that the winter months were connected
with hunting, spring — with fishing, summer — with agriculture and cattle breeding,
autumn — with hunting (Oxoma e Poccuu, 1992. C. 186-334). Table 1 shows biological
rhythms of the most popular wild and domestic animals of the forest zone. From the data
we can see that those rhythms make up a clear-cut system. However this system had to
be adjusted to the climate changes. The simplest astronomical device found at many hill-
forts was of gnomon type and it was used to correct the system.

Any calendar system (lunar or lunisolar) lies on the keystone dates — solstices and
equinoxes. In ancient times a day when the first new Moon appeared was usually con-
sidered as the beginning of a month. Some nations counted months after the full Moon.
So in a year there are 12 new Moons and 12 full Moons. As a whole a year contains 16
holidays (12 new Moons and 4 cardinal points); but if we add full Moons then we get 28
holidays per year. In reality each nation has its own holidays, the number of which is dif-
ferent. Calendar system is a result of religious — ritual practice. Religious rites (prayers)
forestalled the beginning of a certain event. Veneration of the heavenly bodies, elements
of nature, animals, idolatry, cult of ancestors, cults of dying and resurrecting nature and
others are features of pagan beliefs. From ancient times religious practice was tightly
linked to life of animate nature and to its changes (lamkpeauodse, Heanos, 1984.
C. 465-543). All religious actions were usually accompanied by lavish meal and offer-
ings. Gifts of nature and products of human work were used as offerings. Meat of sacri-
ficial animals (wild and domestic) was a larger part of the feast meal.

We have an opportunity to check up those deductions in practice. It is a question
of osteological material which archaeologists use to define a type of economic activi-
ty of ancient people. We propose to look differently at the osteological data that is in
the light of calendar events. Osteological material can contain not only bones of hunt-
ed animals (such remnants should have been more plentiful than the data from osteo-
logical tables), they can be bones of the animals ritually killed during important cal-
endar festivals.

Despite scarcity of staff findings during archaeolgical excavations of hillforts there
are usually plenty of animals’ bones. Osteological material is presented in the tables
according to animals’ species, which have quantitative indices (indices of number of
individuals — INI). INI always indicates the least number of animals from the original
osteological material of certain species. Naturally, it is not a full collection of all bones
of animals. Some specimens were lost during excavations, others might have disap-
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peared in ancient times. However if we compare the results of analysis of osteological
data from completely excavated hillforts we can easily notice some correspondence in
INI of those sites (Table 2; Ilaakun, 1962). The number of killed bears, elks, deer,
wolves and other animals is nearly the same for many sites despite the fact that they can
be separated by hundreds of miles from each other and their cultural tradition can be dif-
ferent. The observed coincidence might testify that there exists certain regularity in dis-
tribution of sacrificial animals. It is hard to imagine that only one bear, three — four elks,
one wolf etc. were killed for nearly one-millenium existence of a site. It is not less sur-
prising that at many hillforts of Eastern Europe the number of bears and wolves is the
same. This problem requires a thorough investigation. According to our viewpoint those
osteological finds are remnants of sacrificial animals killed during ritual-magic actions
of festivals.

While comparing two Tables (Tables 1, 2) we can make the following conclusions.
The first is that INI for the fully excavated hillforts does not correspond to the real num-
ber of wild animals killed during hunting. The second is that INI must indicate remnants
of ritual actions (offerings) at the sites for a short period of time (not more than 30-50
years), perhaps during the final period of its existence. The third is that it is not exclud-
ed that there should be verified how long a site existed.

A lot of things related to ritual actions were found at hillforts of the Early Iron Age.
They are clay figurines of humans and animals, clay tablets having dots on their surface,
tiny vessels and others, that correspond rather to ritual-magic actions at a sanctuary than
to life at an ordinary settlement. All those things are broken, which points to their delib-
erate ritual damage. Hillfort is a place where rituals of sacrificial offerings of animals and
not only of them were held. A magic sense in accordance with the purpose of a festival
was assigned to all things utilized in rituals. Ornamented pieces of ceramics, ritual
(clay) bread, spindle whorls, arrows, axes, spears, querns, intentionally buried treasures
and so on belong to those things that were used in sacrificial offerings. Very few things
are usually found at a hillfort, which testifies to their symbolic, but not household use.
All things had their own functions and their symbolic meanings could be varied and dif-
ferent dependent on circumstances and time.

Unfortunately, the restricted framework of the article does not allow us to give a
detailed system of arguments and proofs. The above presented material about the char-
acter of hillforts of the Early Iron Age and their role as sanctuaries does not certainly give
a final answer to all raised questions. Our goal was to look for different ways how to
solve archaeological problems by using the methods of archaeoastronomy.



Kana: A medieval monastery revisited

Katalin Barlai
Konkoly Observatory, Budapest

Sdndor Nagy
Satellite Geodetic Observatory, Penc

Introduction

The excavation of the church and the cloister of Kdna was initiated in 1981, by
Katalin H. Gyiirky, an archaeologist working for the Budapest Museum of History. Her
intention was to initiate studies into an epoch—the XII*» century — whose material culture
was, at least in Hungary, relatively unexplored.

The church was built on a low-laying plateau in the Buda Hills near Budapest. It
was surrounded by a cemetery, serving the population of Kdna, a village situated to
the south of the church. The dead were buried in poorly made wooden cas-
kets, without ornamentation or material relics. The small church of a single
nave measures 18 x 7.5 meter (Fig. 1). Archaeological studies support the assump-
tion that the church is older than the monastery, which was added to the church at a
later time. The size of the church is rather small compared to the cloister, judged by
the canons of contemporary architectural usage. The man, who had the cloister built
(Apa bdn) was an influential courtier in the court of King Géza Il (1141-1162) of
Hungary. It can be assumed, that-according to contemporary usage—he founded a
monastery on his estate for the interment of the members of his family, and donated
the village of Kana (which was part of his fiefdom) to the monks he settled in the
monastery. In our days the church and its surroundings have been engulfed by the
urban expansion of Budapest (Gyiirky, 1989. P. 111-118). At the request of the leader
of the excavation, we made a start on determining the orientation of the church.

About the rules of orientation applied to medieval churches

The rule of orienting Christian churches in the E-W direction—so that the believers
and the priest face eastward during prayer—can be traced back to ancient cults of the Sun.
(Orientation of the apse towards West can be found also in certain cases, mostly in funer-
al chapels or in some churches in cemeteries. This westward orientation has its symbol-
ic meaning as well.)
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Fig. 1. Kéna: the church and the cloister. Plan of
the site. (Courtesy of H. Gyiirky, 1989. S. 111)
Puc. 1. Kana: nepkoBb 1 MoHacThbIpb. Ilnan
nocenenus. (Ilpegocrasnen I'. [Jropku, 1989.
C. 111)

During the XIth and XII'h century, sev-
eral eminent fathers of the Church enlarged
upon the rules for the correct orientation of
churches, emphasising that the long axis of
the church should be aligned with the
equinoctial sunrise (Barlai, 1997a. P. 149).
This emphasis was probably necessitated
by the frequent disregarding of this rule by
the actual builders. Although the majority
of churches were truly oriented towards the
East, the builders’ East did not always
coincide with the equinoctial East. There
are churches oriented by the equinoctial, as
well as the solstitial directions. In addition
there are churches oriented in directions
falling anywhere within the solar arc (the
arc enclosed between the easterly direc-
tions marked at the winter and summer sol-
stices). There are even churches whose ori-
entation shows no discernible dependence
on the rising of the Sun.

In Hungary there were exhaustive
studies carried out into the alignment of
medieval churches. Erdei and Kovics

(1964. P. 212-218), working for the Museum of Eger, analysed the orientation of 25
Romanesque (XII*"—XIIIh century) churches. They have found, that the angles of ori-
entation were almost randomly distributed, with the reasonable assumption, that the
orientation of the buildings was marked out at the start of their construction. The same
data led to the conclusion, that the churches’ building season usually started in spring-
time, as all the measured orientations were associated with sunrises during the months
April and May. (Author’s remark: Although it is not possible to exclude dates in July
and August purely on the basis of the data presented, it is reasonable to assume the
spring dates, as chosen to give the longest favourable weather.)

Tamds Guzsik (1978. S. 192-194) analysed the data on the orientation of 715
medieval churches, built mostly in East Central Europe. These were:

Location Number Location Number
Hungary 240 Slovakia 75
Northern Italy 233 Western Romania 49
Austria 89 (Transylvania)

Others 29

190



Fig. 2. Graphic representation of the orientation data obtained by Guzsic (1978. S. 192-194)

Puc. 2. I'padnueckoe n3o6paxkeHre TaHHbIX OPHEHTALMH, TONy4YeHHbIX ['yxun
(1978. C. 192-194)

147 churchas of these were found equinoctially and 63 solstitially oriented. Further
refinement of the analysis revealed that further 165 churches were oriented towards the
sunrise on the church patron saint’s day, 10 were oriented by the rising sun at Easter
(mainly the churches of the Cistercian order). Some other churches were oriented
towards the sunrise on the founder’s name-day (the Franciscan order). The church ori-
entation by the name-day was retained if the church eventually received a different titu-
lus. Guzsik used the umbrella term nominal orientation for these special cases. In his
sample he has found 192 of these. The orientation of the remaining 313 churches could
not be tied to the direction of any sunrises. (fig. 2).

We want briefly to mention some investigations carried out abroad.

e Giuliano Romano (Romano, 1992. P. 221-225; 1997. P. 723-730) carried out a
comprehensive survey in Italy.

« In Mexico, Franz Tichy (1991. S. 101-102) surveyed the orientation of hundreds
of Christian churches, which, as they were built after the Spanish conquest, are much
younger than the churches investigated in Europe.

« In Poland Jirzy Dobrzicky (1982, private communication) examined the orientation
of 40 medieval churches.

The direction measurements

Sunrise on the horizon. Both the church and the cloister were destroyed, and only
the outlines of the original walls were left (fig. 3). We had a notion to attempt to use a
contemporary (medieval) method for reconstructing the orientation of our church. One
of such methods consists of aligning two marker poles with the rising sun in such a way,
that the two sticks and the rising sun form a straight line (Marosi, 1969. P. 76). When
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Fig. 3. Kdna: View of the site seen from N-W. Photo by Mr. B. Tatai
Puc. 3. Kana: Buf namMsiTHUKa c ceBepo-3anana. ®oro b.Tarau

this is done, the direction of the two sticks marks the axis of the nave. We chose this
method for our purpose.

We started our investigations in July 1992. The marking of the church axis was the
work of an engineer surveyor. Two marker sticks were set in the centre of the nave and
at the entrance gate, respectively. At the first sight it became apparent that our measure-
ments should be carried out about the time of the equinoxes.

Unfortunately, due to the unavoidable atmospheric pollution, we were prevented
from observing the exact position of the sunrise directly. Although we made several
attempts at measuring the direction of the sun at its rising, we had no success in sighting
the sun at the moment of appearing on the horizon even on clear days. Finally we had to
accept that it is impossible to see the solar disc before it reached an elevation of several
degrees. We had to modify our method. We decided on using an indirect one.

Using a theodolite, we took the Sun position several times in sequence after its appear-
ance above the polluted air layer. We plotted the vertical angular position against the hori-
zontal position. The points were connected with a straight line and the intersection of this
line and the horizon gave the position of the sun at rising. The orientation was determined
as the angle difference between the intersection point and the axis of the church.

We got our best quantitative results in days around the (vernal and autumnal) equinox-
es in 1994 (Barlai, 1997b. P. 719-720) and in March 2000 (fig. 4). On 23 September 1994
we succeeded in making our observations practically at the time of the equinox. So the
intersection point of this day can be considered as the true East. The angle deviation
between the church axis and the sunrise on this day is about 2.3+0.5 degrees.
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Fig. 4. Direction of the sunrise on 24th March 2000 determined by extrapolation from the posi-
tions of the solar disc above the horizon. The zero point means the position of the rising sun. The
axes of the church have been marked. (It is at 2.3-deg distance towards North from the true East)
Puc. 4. Hanpasnenue Bocxoga ComnHua 24 mapra 2000 r., onpefe/ieHHOE MyTeM 3KCTpanois-
L[MH MOJIOXKEHUI COJIHEYHOTO AUCKa Haj ropu3oHToM. HyneBast Touka 03HayaeT NMoJIOXKEHUE
Bocxopsuiero Connna. [Toka3sansl ocu nepksu (Paccrosinue 2,3° K ceBepy OT HCTUHHOTO Ha-
NpaBjeHUs Ha BOCTOK)

Using the Polar Star. As we had some doubts about the accuracy of our indirect
measurement, we decided to confirm our results by using another — astronomical —
method. So in addition to the simulated medieval method, we have also determined the
deviation of the axis by the deviation of the Polar Star.

The Polar Star is extremely suitable for the orientation of buildings. Its slow move-
ment during the day, and insensitivity to the accuracy of time measurement are the argu-
ments in favour of its use. On the other hand, due to its special position, its polar distance
suffers significant changes every year, so it would be ill-advised to use an out-of-date
Almanac data, or to neglect the precession of the Polar Star during the test evaluation.

In the clear evening of 16 July 1996, we examined the orientation of the main axis
of the Kdna Monastery this way. We set about the job with a theodolite and marker poles.
We used the same marker stick positions as in the “sunrise method”. The theodolite was
installed above the marker at the gate, the second marking stick was positioned vertical-
ly at the other marked point.

After sunset, using the theodolite, we established the angular positions of the mark-
ing sticks and of the Polar Star. We were interested only in the difference of these two
angles, so the absolute position of the baseline was not relevant. We aimed at the accura-
cy of one angular minute, even though the instrument would have allowed greater accu-
racy: it is very doubtful that the builders of the monastery could have oriented it to an
accuracy of better than one degree, so we did not aim at an accuracy higher than that was
available to the original builders. By using several replicated instrument readings, we
hoped to avoid gross errors. The time between the consecutive readings taken of the Polar
Star was about five to ten minutes. During the numerical evaluation we took into account
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the fact that the Polar Star does not occupy the exact centre of the sky, so it is prone to
show relative movement. To account for this, we took a clock reading (with one second
accuracy) every time the path of the Polar Star crossed the hair-line of the theodolite

The regression formulae used were taken from the Astronomical Almanac (1996).
We calculated the values of the hour-angle (LHA) and polar distance (p) of the Polar Star,
interpolated to the exact time of the observations. The latter value is changing very slow-
ly, due to the precession, but for one single night this change can be taken as constant.
On the other hand, the Earth rotation makes the hour-angle change by one degree in
every four minutes, and this is not negligible.

According to the procedure laid down in the Almanac, we calculated the azimuth for
the Polar Star as A = —S/cos a, where S = p sin LHA, and a is the altitude of the Polar Star
above the horizon. This can be either measured directly, or calculated using the formula

a=® +0.008752 tan P,

where @ is the geographical latitude (47.5 degree).

For the Kdna monastery the above calculations yielded A = 87°57’, measured from
North to East. It means that the azimuth value of the church axis deviates about 2° from
the easterly direction. The uncertainty associated with the measurement is approximate-
ly one half angular minute.

According to historical sources, the monastery was built in the XIIth century. During
the lapse of eight centuries precession has caused a change of several degrees in the posi-
tion of the Polar Star. The question of the effect of this time on our result may be legiti-
mately asked. The answer is simple, as the orientation can be performed only relatively
to the real pole (all other objects move on the firmament in circles). Geophysicists have
determined that the Earth axis of rotation moves relatively to the Earth crust at the rate
of 0.25"/70 years. The resulting displacement after eight centuries is still negligible. The
amplitude of the periodic terms is also exceedingly small, so the position of the “North
Pole” can be regarded as fixed, even though the angular distance of the theoretical pole
and the Polar Star was in olden times greater than in ours.

Conclusions

In the past years for many times we have visited the romantic site of Kdna with plea-
sure. In days around the equinoxes we made attempts to measure the direction of the sun-
rise on the local horizon (Barlai, 1997b. P. 719-720). Apart from the air pollution—which
did not exist in the Middle Ages — we had to realize that still there were other disturbing
factors left concerning the accuracy of the orientation. Cloudy weather could have result-
ed in an error of 1-2 degrees when setting out the marker poles. The upper limb or the
lower limb of the solar disc have been taken into account? It would mean an error of 0.5
degree. In course of the building process the stone blocks of about 30 cm length could
lead to an error even of 1 degree in constructing the curvature of the apse.

Fig. 4 shows the measurement in the morning of 24 March 2000. In Fig. 5 using a
combination of reliable data from different years the solar path along the local horizon
has been reconstructed. According to these data the Sun proceeds 0.7 x 0.5 degrees in the
days close to the equinoxes. The Julian year being longer than the tropical solar year
shifts back by one day after each 126 year. According to the decree of the Synod of Nicea
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The axis of the church
Ocb nepkBH
24 March 2000 23 Sept. 1994 24 Sept. 1994
| | |

Fig. 5. Position of the sunrise 1 day after the autumnal equinox (24 Sept. 1994), at the equinox
(23 Sept. 1994), 4 days after the equinox (24 March 2000). Within this interval the movement can
be considered linear. A displacement of 0.7 deg/day was observed on the local horizon

Puc. 5. TTonoxenue Bocxona CosiHLa Yepe3 JeHb MOCJIe OCEHHEro paBHOAECHCTBHS (24 CEHTS-
Opst 1994 1), B MOMEHT paBHOOEHCTBUS (23 ceHT0ps 1994 r.) u yepe3 4 AHs NoC/e BeCEHHe-
ro paBHopeHcTBusA (24 mapta 2000 r.). B npenenax aToro HHTEepBaJia ABHXXEHUE MOXKHO CYH-
TaTh JUHe#HHbIM. CMeleHue Ha 0, 7° B cyTKH HabIIIO[anoch HA MECTHOM TOPH3OHTE

(325 AD), the spring equinox had been fixed on 21 March. In the reality, however, it was
slowly shifting towards earlier days. Our results mean that the axis of the church points
to a 2—4 days northerly (later) direction of sunrise than one of the spring equinox.

May we conclude, that at the building of the Kadna church, the foreman could have
been aiming at an equinoctial orientation, but made a mistake like this?

“It is reasonable to assume that in the time when the Romanesque churches — most-
ly small village ones—-were built, it was difficult, if not impossible, to employ the services
of scientifically trained architects or builders to supervise their construction. The most
likely method to be actually used was to mark out the churches axis according to the
direction of the Sun rise on the first day of the churches construction”, writes Kovacs
(Erdei, Kovdcs, 1964. P. 215).

Later on, during the Baroque and following periods this rule of orientation fell into
desuetude, even when the E-W orientation would have fitted in with the geography of the
settlement. This may indicate that in times when lighting the church was still a problem,
the E-W orientation-beyond its symbolic meaning-may have played a necessary role in
generating the desired light effects. Later, when candles became easily and cheaply obtain-
able, and gas and electric light became available, this was not so important any longer.

The authors are well aware that their investigations are biased in favour of the
Western church. The introduction of the rule of “orientation by the Sun”, however, pre-
dates the schism between the Eastern and Western Church. It would be necessary and of
utmost interest to carry out similar investigations on the sacred buildings of the Orthodox
Church. Such an investigation is beyond the scope of this study, and beyond the
resources accessible to the authors.
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KaHa: nOBTOpPHbIX BU3UT
B cpeAHeBeKOBbIW MOHACTbIPb

Kamaaun Bapaaii
O6cepsamopua Koukoii, Byoaneuum

lllanoop Haow

Cnymnukoeo-zeode3uieckan obcepsamopus, Ileny

Bcrynnexue

Packonku nepkBH U MOHACTbIpsl ObLJIM OPraHN30BaHbl MO MHHLKAaTHBE KaTanux
Jropku, apxeosiora, pa6oTatolero npu 6ynanemrckom Mysee ucropuu. B 1981 r. B
€€ IUIaHbl BXOJAUJIO U3yYeHHE NaMsITHUKOB, oTHocsuuxcs K XII cronetuto — anoxe,
MaTepuanbHOE Hacllelie KOTOpOi, o KpailHe# Mepe, B BeHrpuu mano usydyeHo.
O6BEKTOM HCClIeloBaHUi cTajia He6oJIbIlasi LIEPKOBb U3 OIHOTO MpHUJEsa pa3MepoM
18x7,5 MeTpa. ITo faHHBIM apXeOJIOTHH, IEPKOBb CTapllie MOHACTBIPS, KOTOPBIH NpH-
COEJMHMIIM K LIEpPKBHU B 0oJiee no3fiHee BpeMs (puc. 1). B HaM 1HU HEPKOBL U €€ OK-
pY>KEHHE MOTJIOLEHbI TOPONCKUM cTpouTesibecTBOM Bynanemra. ITo npockbe pyko-
BOJUTEJS] PACKONOK MbI NMONBITAJINCh ONpPEEIHTh OPUEHTALMIO LIEPKBH.

O 3aKOHOMEpHOCTSAX B OPUEHTaLUKU CpeQHEBEKOBbIX LepKBen

IIpuHuMn opueHTalM XpUCTHAHCKUX LIEPKBEH — B HaNpaBJIeHUH BOCTOK—3amaf,
KOIZla BEpYIOLIHE U NPONOBEAHUK OblIM OOpallleHbl JIMLIOM K BOCTOKY BO BpPeMsi MO-
JIUTBBI, — BOCXOAUT KO BpeMeHaM jpeBHero KyabTa Connua. B XI u XII BB. HecKob-
KO BHJHBIX IyXOBHBIX OTLIOB 3aHUMAJIUCh pa3pabOTKON NpaBUJ TOYHOT'O OPUEHTUPO-
BaHHUsl LEPKBEH, IOUEPKHUBAs], YTO JJIMHHAS OCh LIEPKBH I0JI’)KHA COBMNAJaTh C Halpa-
BieHMeM Ha Bocxoil CojHLIA B IeHb BECCHHEro paBHOACHCTBUSA. XOTsS LEPKBH IO
00JIbIIEH YaCTU IEHCTBUTEIILHO OPUEHTUPOBAHbI TAKUM 00pa30M, 3TO HalpaBlIeHHE
HE BCErja COBNAJlacT C HANPaBJIEHNEM Ha BOCTOK B MOMEHT BECEHHETO PaBHOAECHCT-
Busi. ECTb 1IEepKBH, OpHEHTALUsI KOTOPBIX POU3BOJIbHA B NPEEIax MEXy HanpaB-
JeHusMHu Ha Bocxop CoJiHLIa B IHH 3MMHETO U JIETHETO COJIHLecTosAHui. MIMeroTcs
LIEPKBH, B OPUEHTALMU KOTOPBIX HE NMPOCIEXMBAETCS 3aMETHOH KOpPPENSIMU C Ha-
npasijeHydeM Ha Bocxoj CoJHua.
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B Benrpuu nposoauiucs 06IIMpHbIE HCCIIEN0BaHHUs 3aKOHOMEPHOCTEH B OpHEH-
TalMU cpeHEeBEKOBLIX LepkBei. b.KoBau npoananusupoBan opueHTauuo 25 po-
MaHCcKHX nepkseil XII-XIII BB. 1 npuiuesn K BbIBOAY, YTO NEPHOA 3aKJIafAKU LIEpKBEH
NPUXOAMJICS Ha BECHY; OpHEHTalUsi OOJIBIIMHCTBA U3 HUX KOPPEJIUPYET C HalpaBJie-
HueM Ha Bocxo CoinHua B anpeiie 1 Mae. T. I'yXUK aHanu3upoBan faHHble 1o 715
cpenHeBEKOBLIM LiepkBsiM LlentpanbHoit EBponsl. [JaHHBIE MO MX pacnpefeIeHHUIo
NPEACTaB/IEHBI B TaO/IMIE U HA PHC. 2. YNIOMSIHEM BKPATIie HEKOTOpbIE 3apy0OeKHbIE
uccinenoBanusi. I'. Pomano nposen 6onbiuyto pa6oty B Utanuu (puc. 3). . Tuxu B
MCKCHKC BBISICHSIT OPUCHTALMIO XPUCTHAHCKHUX IICPKBCH, KOTOPBIC MOJI0XKC XpaMOB,
u3yuyeHHbIX B EBpone, NockonabKy UX COOpYXaiH B IEPUOJ UCNIAHCKOTO BIIaiblueCT-
Ba (puc. 4). W. To6KuUUKK HCCIenoBa opueHTanuio uepksei B [Tonbue.

U3smepeHunn

Bocxoo Coanya. UccnenoBanusi npoBoAKIUCh B Hioiie 1992 r. Cpa3sy cTaso sicHo,
YTO M3MEPEHHUs CleyeT NPOBOAUThL B MEPUOJl BECEHHEro paBHOAEHCTBUS. Tak Kak
LEPKOBb M MOHACTbIPb GbUIN MOJHOCTBIO pa3pylLIeHbl, OCTAINUCh JINIIL OCTOBBI NEp-
BOHaYaJIbHBIX CTEH (pHC. 3), 6bIJIO PEIIEHO UCIIOJIb30BATh CPEAHEBEKOBBIA METON AJIs
PEKOHCTPYKIMH OPUEHTAUHMH LepKBH. OH COCTOMT B BbIDABHUBAHMH JBYX MapKUpO-
BOYHBIX 11ECTOB ¢ BocxofsiuuM CoJHIeM, Tak 4ToObl OHH OKa3aJiCh Ha OHOM Npsi-
Mot (Marosi, 1969. P. 76). Korna 3To nocruranocs, npsimasi 3aiaBajia ocb Hega. bbl-
JI0 IPEINPUHATO HECKOJILKO MOMBITOK U3MEPUTH HanpasieHne Ha Bocxoasiee ConH-
1€, HO J]aXe B sICHbIE IHU HE Y[a10Ch 3a(pUKCHPOBATH M0 B MOMEHT IOSIBJIEHHS Ha I0-
pHU30HTE. B KOHIlE KOHIIOB NMPHILJIOCH CMHPHTBCS C TEM, YTO H3-3a 3arps3HEHUs BO3-
llyXxa B FOPOJICKHX YCIIOBUSIX HEBO3MOXKHO 3aMeTUTh COJIHLIE MPEX/E, YEM OHO TIOJHHU-
MEeTCsl HaJl TOPU30HTOM Ha HECKOJIbKO rpanycoB. IIpuuuiocs MogugHuupoBaTh METO
Ha6mopeHni. C NOMOILBIO TEONOJINTa HECKOILKO pa3 MOC/IE0BaTEbHO H3MEPSIOCh
nosoxxeHue CoJiHIa HaJ FOPH30HTOM MOC/IE€ TOrO, KaK OHO NpPOIIO NPH3EMHBIH 3a-
IpsA3HEHHBIH ClIOi, Ha rpadUK HAHECIH BEPTHKAJILHOE YIIOBOE PAaCCTOSIHUE B 3aBUCH-
MOCTH OT FOpPU30HTaJILHOTO, TOUYKM COEAMHUNIHN NpsiMoii nuHuei. Ilepeceyenne sToi
JIMHUM C TOPU30HTOM BbIsIBIIIO noJioxxeHne CosiHua npu Bocxone. OpueHTauus onpe-
AeJNIach KakK yriloBoe pa3nnyue MexKAy TOYKOH nepecevyeHus U OCbIO LIEPKBH.

Hawnnyuuime KonuyecTBeHHbIE pe3ybTaThl ObUIM MOJYYEHbl B AHU, OJIU3KHUE K
BECEHHEMY W OCEHHEMY paBHOAEHCTBHsM B 1994 r. (Barlai, 1997b. P. 719-720) u B
mapTte 2000 r. (puc. 4). 23 cenTs16ps 1994 r. ynanocs npoBecTH HabIIOAEHUS MPAKTH-
YeCKH B MOMEHT PaBHOJEHCTBHUs, TaK YTO TOYKY IlepeceyeHHs Ha 3Ty laTy MOXHO
IPUHATH 332 HCTHHHOE HallpaBJIEHHE Ha BOCTOK. YTJIOBOE OTKJIOHEHHE MEXAY Hampa-
BJIEHUSIMH OCH LIEpKBH ¥ Ha Bocxof COHIa B 3TOT IEHb COCTABIISITIO OKOJIO 2°.

Hcnoavsoeanue Iloasapnoii 36e306t. I1o7sipHYy10 3Be3[ly O4eHb YAOGHO HCMOIBL30BATh
IpH OnpefiesIeHU OpUeHTauuu crpoeHui. K u3MepeHusiM npuctynunu B vrose 1996 r. no-
cie 3axopia ConHua. [IBe TOUKH Ha OCH LIEPKBU ObIIIH OTMEUEHBI MAPDKMPOBOYHBIMH ILIEC-
tami. C MOMOIUIBIO TEOOJIUTA ONpPENENINIM YITIOBOE MOsOXeHHe iectoB U IlonspHoi
3Be3[ipl. VIHTEpec npefcTaBnisiia TONBKO pa3HULA MEXAy 3TUMHU yriamu. CHuMas He-
CKOJIBKO IOC/IE[JOBATENbHBIX TOKa3aHHI C HHCTPYMEHTA C HHTEPBAJIOM MEXXAY U3MEPEHHU-
siMH OT 5 10 10 MHHYT, MBI HajiesTuch U30exaTh rpyObix omuUOOoK. I1pu pacueTax nosb-
30BaJIUCh pErpecCHOHHBIMM (popMyaMu U3 ACTPOHOMHYECKOrO anbMaHaxa (1996).
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a5 nepksu B KaHe nonyyeHo 3Hauyenune 87° 57' B HanpaBJIEHHH C CEBEPA K BOC-
TOKY, OLIMOKa U3MEPEHUS COCTaBJIs1/1a OKOJIO OIHOM yri0oBoi MUHYTBI. EfBa 11 cTpo-
UTEJM B CBOE BPEMsl ObLIM B COCTOSIHUM U3MEPUTh OPHEHTALHUIO LIEPKBH C TOYHOCTBIO,
npeBblLIaloLen 1°.

3aknio4yeHme

3a npoulealMe rofbl Mbl C yIOBOJNLCTBUEM MHOIO pa3 MOCELIA]M POMaHTHYECKOE
Mecto B Kane. B 1atbl. 61M3KHE K PaBHOJEHCTBHUIO, Mbl NIPENNPUHUMAIH MONBITKH U3-
MEpUThH HampaBieHne Ha Bocxoi CosiHLA HaJl MECTHBIM ropu3oHTOM (Barlai, 1997b.
P. 719-720). [ToMuMo 3sarpsisHeHuUs BO3/lyXd, KOTOPOro He ObLIO B CpEJHUE BEKA, UME-
JIMCh W Apyrue ¢akTopbl, MOBJIKSBIIME HA TOUHOCTb ONpENIEIEHUs] OPHEHTALMHK XpaMa.
O6nayHas norofa o yTpam npH BbICTaBJI€HHM MAPKUPOBOUYHbIX LIECTOB MOIJa MpHUBeE-
cTH K owmnOke B 1-2°, korpa ConHue Haba10an0Ch Ha ONpeeIeHHOM BO3BbILIEHHH Haf
rOPU30OHTOM. Y YUTBIBAJICS JIM B NPOILIJIOM IPH 3TOM BEPXHMH WM HUXKHUMA kpait ConH-
ua? CooTBercTByloLIas ommrbka 6bina 661 paBHa 0,5°. B mporecce cTpoHTeNnbCTBa NPH
6nokax pasmepom 30 cM Morna focTUraTecs omM6Ka B 1° B KpUBM3HE apKH.

Pucysku 4 u 5 nnnmoctpupyroT uaMepenue Bocxopa CoJlHIa nocie BECEHHEro pas-
HopeHctBust 2000 r. u myTs ConHua Bonbs MecTHOro ropusoHTa. I1pu atom ConHue ne-
pemeutanocs Ha 0,7-0,5° B nHu, On1u3kue K paBHOAeHcTBUIO. M3 3TOro cnepgyer, 4To och
LEPKBH YKa3bIBaeT Ha HanpaslieHHe Ha Bocxo ConHua Ha 2-3 Hs ceBepHee (M03/Hee),
4yeM HarnpasieHue Ha Bocxofl CoNHIja Ha MOMEHT BECEHHEro paBHOJEHCTBUS.

“Pa3yMHO nmosaraTh, YTO BO BpEMEHA, KOIfla BO3[BHIaluCh LIEPKBH POMaHCKOTO
nepuoya, B OCHOBHOM He6onbllKe, e PEBEHCKHE, TPYIHO, €CIH HE HEBO3MOXHO, Obl-
1o npuberath K ycnyraMm o6pa3oBaHHBIX apXMTEKTOPOB WUJIM CTPOMTENEH sl KOH-
cynbTHpoBanusi. Hau6onee npaBrononoGHbIi METOM, KOTOPBIM NMOJ1b30BANKCh B IEH-
CTBUTENbHOCTH, COCTOSI1 B MAPKMPOBKE OCH LIEPKBU IO HaNpaBJIEHUIO HA BOCXO[s-
niee CosHue B nepBbldl AeHb cTpouTenscTBa’, — nuuieT b. Kosau (Erdei, Kovdcs,
1964. Old. 215).

ABTOpBI OTAAIOT ce6e OTYET B TOM, YTO AAHHOE HCCIEJOBAaHME CKIOHSETCS K
aHanu3y uepksed 3anaga. OnHako BBe[leHUe npaBuia “opueHTauu no ConHuy” no
BpEMEHH INpeJlIeCTBYET BO3HUKHOBEHHIO packona Mexay 3anafHoit u BocrodHoi
uepkBsiMu. Bb10 6B MHTEPECHO M BecbMa BaXKHO NMPOBECTH aHAJIOTHYHOE MCCIIEfo-
BaHUE KY/IbTOBBIX PAaBOCNABHbIX COOPYKEHHUH.



The Sun in the North of Africa before Islam.
A solstitial marker in the Sahara

Juan Antonio Belmonte, César Esteban
Instituto de Astrofisica de Canarias, La Laguna, Tenerife

Antonia Perera Betancort, Rita Marrero
Unidad de Patrimonio, Cabildo de Lanzarote, Arrecife

Queste isole di Canaria sono sette: quattro habitate da Cristiani,
cio¢ Lanzarotta, Forte-Ventura, la Gomara e il Ferro; tre sono
d’idolatri, cio¢ la Gran-Canaria, Tenerife, la Palma... Non
hanno fede; ma adorano, alcuni il sole, altri la luna e altri
pianeti; e hanno nuove fantasie di idoatria.

Alvise da Ca'da Mosto (1455 d.C.)

In the last few years most of our efforts in our archaeoastronomical research have been
concentrated in a very large area spreading from the Nile Valley to the Atlantic Ocean,
including the Canary Islands (Belmonte et al., 1998; 1999; 2001; Esteban et al., 1996; 1997,
2001a). This fascinating region was inhabited by a people called Mashawash by the ancient
Egyptians, Libyans by the Greeks and African, Numidian, Maurian or Garamantian by the
Romans: the Berbers. In these years we have been recovering information in more than a
100 archaeological sites in the Canary Islands and several dozens in the Northwest of
Africa. Our data provides interesting clues which confirm the information provided by the
Greek historian Herodotus (IV, 188) in the VI Century BC who mentioned that “the
Libyans only worshipped the Sun and the Moon”. Curiously, this sort of sentences were
mentioned, 20 centuries later, by several chroniclers, like the Italian navigator Ca’da Mosto,
when writing about their island relatives, the ancient Canarians or Guanches.

A solstitial marker in the middle of the Sahara

One of the places where we have conducted this research is one of the most fascinat-
ing oases of the Earth, located in the centre of the Sahara and surrounded by hundreds of
kilometres of stony desert. It is a long valley enclosed on its northern side by the Erg (sand
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Fig. 1. Map of Libya showing the location of
the Fezzan region. This area was the nucleus of
the Garamantian kingdom, the only ancient
Libyan state never annexed by the Romans and
a power of the region until the Islamic conquest
in the VII century AD. The location of
Zinkhekra, their first hilltop capital is also indi-
cated. The Roman frontier had its southernmost
stronghold at the oasis of Ghadames, the
ancient Cidamus

Puc. 1. Kapra JIuBuu ¢ MECTOHaxoXA€HHEM
de33aHcKoro paioHa. DTOT permoH Obin
HeHTpoM I['apaMaHTCKOro KOpO/IEBCTBa,
€AMHCTBEHHOIO rOCYJlapCTBa Ha TEPPUTOPHHU
npeBHeii JIMBMM, HUKOIJa He BXONMBLIEro B
cocTaB Puma u sIBNsIBILIErOCs CUIbHEHILIUM B
peruoHe BIUIOTb 10 UCIAaMCKOTO 3aBOEBaHUA
B VII B. YKa3aHO MecTO pacnoyioXxeHus
3MHKXeKpbl, HaXOSIIENHCS Ha BEPLIMHE XOJI-
Ma, — nepBoi cronuubl Hapcrsa. IOXHbIM
¢opnocroM Puma siBasincs oasuc Fapamec —
npeBHuit Cuoamyc

sea) of Oubari, one of the largest of the planet, and on its southern side by the Messak
Saffatet, and arid plateau of stones and rocks. This valley is now called Wadi el Haya (the
River of Life) but it used to be known as the Wadi el Agial (the Valley of the Deaths), very
likely due to the thousands of tumuli scattered through the region. This change of denomi-
nation has been caused by the renewed use of fossil aquifers (rests of the last rains of the
Pleistocene) for agriculture by the present Libyan authorities. This underground water was
also the main reason for the existence of the single ancient Libyan state who survived the
Roman conquest, the Garamantian kingdom (Fig. 1). This proto-Berber state was founded
around the end of the 2nd millennium BC and survived, controlling the caravan trade across
the Sahara, until the Islamic conquest of the region in the VII Century AD (Haynes, 1965).

The name Garamantian comes from that of their capital city since the 2nd century BC
until its fall to the Arabs, Garama, nearby present day Germa, in the Libyan Fezzan. This
city was located in the central area of the Wadi el Agial, in a region specially suited, then
as now, for agricultural purposes. There was even a lake, now dry, in the surroundings
of the town. However, the first capital of the Garamantians was not Garama but
Zinkhekra (Fig. 2), a fortress city located on the top of a hill, completely surrounded by
cliffs in most of its perimeter and connected to the Messak by a narrow neck of land
which was defended by a triple line of walls, one of them at the hill itself, thus com-
pletely isolating the place (Fig. 3). The city was founded and occupied in the IX century
BC, moment of the supposed arrival of Libyan tribes, coming from the north, who would
have dominated the previous Negroid populations of the area. However, when the new
capital, Garama, was established down in the valley, Zinkhekra was not abandoned but
converted in a sort of important religious and funerary centre (Ruprechtsberger, 1997).
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Fig. 2. General view of the hill of Zinkhekra from the SE. In close up is one of the mastabas of
the “royal” cemetery. To the south of the fortress city are the cliffs of the Messak plateau and the
oasis of Germa at its bottom

Puc. 2. O6uuii BUA ¢ IOr0-BOCTOKA Ha XOJIM, Ha KOTOpPOM cToMT 3uHKXxekpa. Ha nepennem
njaHe ofiHa U3 rpoOHuL “napckoro” knanbuua. K rory or ropoa-kpenocT — OTBeCHbIe CKa-
nbl nato Meccak u oa3suc I'epma y ero nogHoXbs

This sacred character of Zinkhekra is specially demonstrated when one notice the
large number of alphabetic inscriptions (in no less than five different script groups: two
kinds of ancient Libyan, ancient Greek, Tifinagh, Arabic and, perhaps, also Punic) and
of rock carvings (human figures, wild and domesticated animals, footprints, cupmarks,
etc.) scattered throughout the place. However, from our point of view, the most impor-
tant feature is the presence of a probable rock sanctuary formed by of a group of seven
large cupmaks sculptured on the rock at the border of the cliff (Fig. 4).

When visiting the place, this was the element of the city which drew more our atten-
tion not only because of its structure, but also because of the splendid panorama visible
from there. The northern horizon was completely dominated by the Oubari Erg, the south
by the Messak while the extended oasis of Germa could be seen down below, at the bot-
tom of the cliff. This harmony was only broken to the W-SW by the place where the hill
of Zinkhekra connects with the cliffs of the Messak. The sight to the east was specially
attractive since, behind the oasis of Germa, the sand sea and the plateau seemed to join
in the distance at a place called by local informers Djebel Tush (Fig. 4). This is in fact
not a mountain but rather the escarpment of the Messak, rising suddenly some 0,5° from
the almost flat level horizon of the sands. To the south of this escarpment, the Messak
offers again a flat horizon for the rest of the eastern half of the sky.
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Fig. 3. Plan of Zinkhekra, marking the location % of the rock sanctuary at the border of the cliff.
The wall enclosing to the SW the single access from the Messak is labelled by number 97. The
present trail of access is indicated by the dotted line on the northern side. (Adapted from
Ruprechtsberger, 1997)

Puc. 3. [1naH 3uHKxeKpbl. 3Be3J0YKOIi OTMEYEHO MECTOMOJIOXKEHHE CKAJILHOTO CBATHIINILA Y
Kpast oopbiBa. CTeHa, KOTOpas 3aKpbIBaeT Ha I0ro-3amaje eqUHCTBEHHbIH npoxon ¢ Meccaka,
o6o03HayeHa uugpoit 97. [Ipoxopn, UCNOAB3YIOLIUIACA B HacTosLEe BpeMs, YKa3aH MyHKTHUP-
HOM JIMHUel ¢ ceBepHOU cTropoHbl. [1o Pynpextcbeprep (Ruprechtsberger, 1997)

Consequently, our surprise was substantial when we discovered that this exact spot
of the horizon was the point of the rising of the sun at the summer solstice, as soon as the
base of the escarpment corresponds to a declination of 23,5° and its top to that of 24°.
On the contrary, the rest of sunrises across the year happened on the featureless Messak.
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Fig. 4. Great cupmarks of the possible sanctuary carved on the rock, at the border of the cliff, in
the hilltop fortified village of Zinkhekra. The escarpment of the Djebel Tush where the sun rises
at the summer solstice can be seen in the foresight. The line of cupmarks seems to be roughly
aligned with the escarpment. To the left (north) are the dunes of the Oubari Erg. To the right
(south) is the almost featureless plateau of the Messak where the sun rises the rest of the year. The
oasis and the dry lake of Germa, in the Wadi el Agial, can be seen between both places

Puc. 4. Bonpline yalieBUAHbIe YriyGlieHHs NPENNONIAaraeMoro CBSITHIMILA, BbICeYeHHbIE B
CKane y Kkpasi o6pbiBa B KpenocTi 3uHkxekpa. Ha nepennem nnase Bunen orpor [xeGeb-
Ty, rpe ConHue BOCXOOHUT B IeHb IETHETO COMHUECTOsIHMS. JIMHMS, 06pa30BaHHAs YalUeBUA-
HBIMH YIy6JIeHUSIMHU, TI0-BUIMMOMY, NPUGIIH3NTENLHO OPUEHTHPOBaHa Ha oTpor. ClieBa (Ha
ceBepe) BUAHBI NIoHb! Y6apu Opr. CnpaBa (Ha 10re) HaXONUTCS [OCTATOYHO HEBLIPA3UTEb-
Hoe nuato Meccak, rae CofiHIie BOCXOIHT B OCTaIbHble IHU rofia. MeXy HUMH — 0a3HC H Tie-
pecoxiee o3epo [Ixxepma B Bagu-anb-Arunan
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Three questions can be taken into account:

Was this fact known by the inhabitants of Zinhkekra?

Was the summer solstice an important date for these people?

And, does this mean that the location of the sanctuary, and perhaps of the city itself,
was deliberately chosen due to the solstice phenomenon?

Imagine the sun rising in the plateau more and more to the north until, at some
moment, it stops for several days when reaching the border of the escarpment, coming
back again afterwards. Consequently, the answer to the first question is very likely yes
since the phenomenon is really striking. However. we need also to demonstrate that the
summer solstice was an important moment, either calendric or ritual, for the Garamantians.
Unfortunately, to our knowledge, we do not have any direct reference of this kind for these
ancient people. Besides, we do have information that one of the most important Berber fes-
tivals, the Tafak N Ainsla, is and was celebrated at the time of the summer solstice (Camps,
1992; Belmonte, Sanz de Lara, 2001). There are references also to the ritual bath at the
summer solstice in Libya and Tunisia, the ritual of the Aussu (Camps, 1992). These sort of
rituals where in fact condemned by Saint Augustine as practised in ancient Roman Africa.
Moreover, the solstice was also an important chronological landmark of the ancient
Canarians (Belmonte et al., 1995) and we have archaeoastronomical confirmation of this
in several places of the Canaries (Esteban et al., 1994; Perera Betancort et al., 1996). So,
considering the North African origin of ancient Canarians, it is probable that the summer
solstice have been also important for the Garamantians.

Consequently, it is highly probable that the sanctuary had been carved of the rock at
this exact spot due to its magnificent position to see the solstice phenomenon. However,
nature does not align. So, perhaps, the hill of Zinkhekra was chosen for strategical rea-
sons and then, later on, the phenomenon was discovered, thus increasing the importance
of the site and perhaps becoming a sacred place. However, we should mention that there
are several hills, similar to Zinkhekra, along the Wadi el Agial where a fortress city
might have been established (and in fact was). We speculate then on the idea that, if
Zinkhekra was kept like one of the most important sacred spots of the Garamantian ter-
ritory after the shift of the capital to Garama, it was due to the solstice hyerophany
observed from the place.

This sort of astronomical markers, where there is an observing point (a backsight),
sacralized by means of a temple or a sanctuary, and a distant and conspicuous feature at
the horizon (a foresight, sacralized also on several occasions), where important astro-
nomical phenomena were taken place, are very common in the areas inhabited by the
ancient Libyans, the Maghrib and the Canaries. We have discovered no less than five
equinoctial markers in the islands of Gran Canaria, Lanzarote and Fuerteventura
(Esteban et al., 1996; 2001), together with an imposing marker of the southern lunastice
at Roque Bentaiga (Esteban et al., 1997), and various solstice markers in the island of
Tenerife (Belmonte et al., 1995; Esteban et al., 1994). In the north of Africa, we have the
equinox alignment of the temple of Apollo at Mactar and the summer solstice marker at
Simithu (Esteban et al., 2001a).

In the particular case of Zinkhekra and the Djebel Tush, the importance of the back-
sight has been already discussed. However, it might be highly probable that also the
Djebel Tush had some importance in the Garamantian culture. This idea is supported by
the fact that the great temple, built on stone in the new capital, Garama, was oriented also
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to the Djebel Tush. In that case, and for obvious reasons since Garama is located to the
NE of Zinkhekra, the solstice alignment was abandoned and the temple is oriented to a
declination of 14°, corresponding to sunrise on mid-August and the end of April; the for-
mer day being nowadays the beginning of the Ameuan season amongst the Tuaregs of
the region (Belmonte, Sanz de Lara, 2001). Curiously, this might be also an alignment to
the Pleiades, important asterism throughout the Mediterranean, including the North of
Africa (Belmonte, 1999), which would have been rising there at the time of the founda-
tion of the new city in the II Century BC.

In conclusion, we believe that, at the village of Zinkhekra, we are facing an excep-
tional astronomical marker. This solstice alignment, and other reasons that we will dis-
cuss in future works (funerary world), converts this Garamantian site in one of the most
interesting and important archaeological remains of the north of Africa where archaeoas-
tronomical fieldwork has been conducted, at the same level of other such ancient sacred
places scattered throughout the World.
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ConHuye B CeBepHon Acdpuke o Ucnama.
Mapkepbl conHuyectosiHuu B Caxape

Xyan Aumonuo Beabmonme, Cecap Icmeban
Kanapckuii uncmumym acmpogpusuku,
Jla Jlazyna, Tenepugpe
Anmonua Ileppepa Bemanxopm, Puma Mappepo
Lenapmamenm kvabmyproz0 Hacaeous, Appecugpe, Mynuyunarumem Jlancapome

OT1ux KaHapckux OCTPOBOB YHCJIOM CEMb: YeThbIpe HacesIeHbl
XpUcTHaHaMH, a uMeHHo — JlaHcapoTe, ®opTe-BeHnTypa, na
I'omapa 1 une ®eppo; Tpu NpuHapIexaT s3blyHuKaM: I'pan-
Kanapss, Tenepude, Jla I1anbMa... Bepsl OHU He 3HAIOT, HO
noknoHstoTcst MHble CoHily, uHble JIyHe M NMpoYuM muaHe-
TaM; U MMEIOT OHH Apyrue paHTa3uM A3blYECKHe.

Aabesuse 0a Ka'oa Mocmo (1455 2.)

ITocnegHue HECKONBKO JIET HALLK aPXE0ACTPOHOMHUYECKHE UCCIIEI0BaHUs IPOBO-
JMJIMCb B OCHOBHOM Ha OOLUMPHOI TEpPUTOPUH OT A0JauHbI Huna o AtinaHTHuecko-
ro okeasa, Bkiatouasi Kanapckue ocrpoBa (Belmonte et al., 1998; 1999; 2001; Esteban
et al., 1996; 1997; 2001a). DTOT MHTepeCcHelLIMil perMOH Hacensin Hapop GepOephl,
KOTOPBIA IpeBHUE ETUNTSAHE Ha3bIBaJU MalllaBalll, PEKU — TMBUALAMH, 2 PUMJISIHE —
appuKaHLAMU, HyMUAMALLAMH, MaBPUTAHIIAMU WJIM rapaMaHTamu. Mbl o6cnenoBanu
6onee 100 apxeonoruyeckux NaMsITHUKOB Ha KaHapcKUX ocTpoBax M HECKOJIBKO A1O-
’KHH Ha ceBepo-3anaje Adgpuku. Hamu uccnenoBaHus janu HHTEPECHBIA MaTepHal,
MOATBEPXKAKOLLMI CBEeHHs rpedyeckoro ucropuka VI B. go H.3. 'epopoTa (IV, 188),
KOTOPbI# coob1an, 4yTo “nuBUillbl NOKJIOHAIOTC Tonbko Conuuy u Jlyne”. JIro60-
NBITHO, YTO HEYTO Nofo6HOe roBopuiy cnycts 20 CTOJIETHIH HEKOTOPbIE XPOHHUCTHI,
HanpHMep UTaNbsHCKHUI MopennasaTens Ka’na MocTo, paccka3sbiBasi O CBOMX POJCT-
BEHHUKAX — APEBHMX KaHApLax, WM I'yaHYax.

Mapkep conHuyectosaHun nocpegu Caxapbl

HccnepoBanust npoBoaunuch B LeHTpe Caxapbl, B OJHOM M3 CaMbIX 3aMeuaTeNlbHbIX
oa3ucoB Ha 3emie. BOKpyr Ha COTHUM KMIIOMETPOB IPOCTUPAETCsl KAMEHUCTAs yCThIHS.
Oasuc npepcrapisieT co60# YAIUHEHHYIO TONUHY, OTPAaHUYEHHYIO C CEBEPHON CTOPOHBI
GonbIMM 3proM Y6apH Ipr (“necyanoe Mope”), a ¢ 10xxHoi — MeccakoM CaddareT u
3aCyLIVIMBBbIM KAMEHUCTBIM II0cKOropseM. [JonuHa Tenepb HOCUT Ha3BaHue Baau-anb-
Xaiis (Pexa Xu3Hu), XOTs paHblile OHa Ha3biBanack Bagu-anb-Apxban (Jonuna Cmep-
TH), BEpOSITHO Onarofaps pa3sOpOCaHHbIM TYT ThICSYaM MOTMJIBHBIX XOJMOB (tumuli).
Has3BaHue noMeHs10ch U3-3a TOrO, YTO JTMBUHUCKHE BI1ACTH BO30OHOBHIIM UCTIONB30BaHHE
IJ1s1 CENbCKOXO35ICTBEHHBIX HYK/ APEBHUX BOXOHOCHBIX CII0€B IPYHTa (OCTAaTKH MOCe]-
HHX JOXAeH mieiicroueHa). B ocHOBHOM uMeHHO Gnarofaps NO3eMHbBIM BOJIaM U cylie-
CTBOBAJIO €AMHOE [pEBHEE JIMBUICKOE rocyaapcrBo — 'apaMaHTCKOE LApCcTBO, — mepe-
>KMBLIEE PUMCKOE BNaibl4ecTBO (pHC. 1). ITO mpoTOo6GEpOepckoe rocyaapcTBO Ob1IO OC-
HOBAaHO B KoHue II ThicsiueneTus 1o H.3. ¥ MpOCylLIeCTBOBANO, 61arogapsi KOHTPOJIIO Hajl
KapaBaHHbIMH NyTsiMH Yepe3 Caxapy, BIJIOTb A0 MCJIAaMCKOro 3aBoeBaHus ero B VII B.
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(Haynes, 1965). Ha3pauue “I'apamMaHTCKOe” MPOUCXONMT OT Ha3BaHHUs ropopa I'apama,
ObIBLLIEro CTONMLE# 3TOro uapcrea co II B. 1o H.3. BINOTH 10 NOKOpeHHUs ero apabamu;
ropof pacrnonarascs B6nu3u coBpeMeHHoi ['epmel B JIuBuiickom de3sane. OH cTosin no-
cpenuHe [oNuHblI Bagu-3nb-Ankbsin, 0COOEHHO NPUrOJHOM TOTAA, KaK U TENEPb, A1 3€-
mnenenusi. Henonaneky gaxe 6b1710 03€po — TeNEpb OHO MEPECOXJIO.

Onnako nepBoil cronuueii 'apamaHTCkoro rocymnapcrBa Obina He Iapama, a
3uHKXeKpa (pHC. 2), rOpOA-KPENOCTh Ha BEPLIKHE X0JIMa, IPAKTHYECKH CO BCEX CTO-
POH OKpYXeHHbIN OOpBIBUCTHIMH cKanaMu. ['opoa coemuHsics ¢ MeccakoM eIMHCT-
BEHHBIM Y3KHMM NPOXOAOM H ObLN 3alllUMIIEH TPOHHBIM KOJIBLIOM CTEH, MPUYEM NIEPBOE
HaXOMJIOCh Y CAMOM TOpbI M COBEPLUEHHO OTTOPAXKUBAIO 'OPO/ OT BHELHEIO MHpa
(puc. 3). F'opop 6611 OCHOBaAH U 3acejieH, Mo-BUAMMOMY, B IX B. 10 H.3. BO BpeMs npef-
110J1ara€Moro NMpMxoja ABUIaBIUMXCS C CEBEpa JIMBUMCKHMX IJIEMEH, BEPOSTHO NONYH-
HMBILLHKX NPEXXHEE HErPOUHOE HaceneHue 3Toro pernoHa. Ho nocne toro, kak B go-
nuHe Oblia OCHOBaHa HOBas cronuua, ['apama, 3uHkxekpy He 3a6pocunu. OHa cTana
BaKHbIM PEJIMIMO3HBIM U norpebanbHbIM UeHTpOM (Ruprechtsberger, 1997).

CakpanbHblil xapakTep 3UHKXEKpPbI ¢ 0c0O60i OYE€BHUAHOCTIO MPOSBISETCS B NPH-
CYTCTBUM IOBCIOly MHOTOYUCIIEHHBIX HaAnucedl (BCTpeuyaeTcs HE MEHee NMATH THIIOB
MUCbMA: IBa BUa JIUBMIACKOrO, [peBHErpeyeckoe, TuHUHar, apabckoe M, BO3MOXHO,
MYHHYECKOE) U HACKANbHBLIX U300pakeHuil (pUrypsl toAei, AMKUX U JOMAIIHUX XH-
BOTHBIX, OTIIEYATKHU HOT, yaul U T.4.). OHaKo ¢ Halllell TOYKH 3peHus Haubonee Bax-
HbIM (paKTOM SIBISIETCS HaJM4Me, BEPOSTHO, CKAJbHOIO CBATUIMIIA, 06pa30BaHHOTO
CeMbIO O0NBIIMMH YalieoOpa3HbIMHU IYHKAMH, BbIOUTBIMHU B CKaJle y FPaHHLbl 0OpbIBa
(puc. 4). Korpga Mbl oka3anuch B 3UHKXEKpe, IMEHHO 3TO MECTO [TPUBJIEKJIO BHUMAaHUE,
Onaropgapsi He TOJILKO CBOEH apXUTEKType, HO M OTKpbIBAIOLIEiCS OTTYAAa 4ydeCHOMH
na"opaMe. Hap ceBepHO# yacThiO ropu3oHTa 6e3pasfenbHO BaacTBoBan Jpr Y 6apH,
Haj| I0XKHO#I — Meccak, a BHM3y, OT caMOro NOJHOXbsl 0OpbIBa, OTKPBIBAJICSA BBITSHY-
ThI# oa3uc I'epma. 'apMOHU4 3Ta Hapywanach TONBKO B 3allafiHO — IOro-3anajHoM Ha-
NpaBJIEHUH, TaM, I'ie COeJUHAIOTCS ropa, Ha KOTOPOM cTOMT 3UHKXEKPa, U cKaibl Mec-
caka. Bun Ha BocTok 6b171 0COGEHHO NpUBJIEKaTesIeH: 3a 0a3ucoM ['epMa necyanoe Mo-
pe M N1aTo, Ka3ajaoch, CIMBAJIMCh BAANU Y BO3BBILICHHOCTH, KOTOPYIO MECTHbIE XHTe-
v HasbiBaloT [Ixxe6en-Tyu (puc. 4). To faxe He OTAeNIbHAs BO3BBILIEHHOCTD, a CKO-
pee, oTpor Meccaka, NOJHUMAIOLIMICS HEOXHMIAHHO NIPUMEPHO Ha MOJIrpajiyca Haj] ro-
PH30HTOM CPEJH NMOYTH IIOCKOH N€CYaHO! JOJNMHBI. A fanblle pacnonoxeH Meccak,
Y OCTajlbHasi 4acTb BOCTOYHOM NOJIOBUHBI TOPU30HTA TOXE BBITJISIAUT MOYTH MJIOCKOH.

KakoBo 661110 yauBneHue, korfa Mbl 00Hapykuiu, 4To ConHye BOCXOOUT B I€Hb
JIETHErO COJIHLECTOSIHMS MMEHHO Haj 3TUM MECTOM Ha rOpH30HTE (KpOME TOro, Mno-
AOLIBA OTPOra COOTBETCTBYET 23,5°, a BeplUIMHA — 24° CKJIOHEHHUS), @ BO BCE OCTAllb-
Hble JHM rofa — Haj ogHoo6pa3HbIM MeccakoMm.

EcrecTBeHHO BO3HUKaeT TpH BoONpoca. bbln u 3TOT GakT MU3BECTEH XKHUTENSAM
3uHKXeKpbl? Bbl10 11 JeTHEE CONHIECTOSIHUE BaXKHBIM SIBJIEHMEM [1JI 3TOTO Hapo-
ma? Y 3HaYMT M 3TO, YTO MMEHHO U3-3a (peHOMEHA, CBSI3aHHOTO C JIETHUM COJIHIIE-
CTOSIHMEM, 3TO MECTO ObL10 BbIOPAHO [1J1s1 CBATHIIMILA, @ BO3MOXHO, U Bcero ropopa’?

IlpencraBbTe cebe: ConHLle BOCXOOUT HaJl MJ1aTO BCE CEBEPHEE U CEBEPHEE, B Ka-
KOW-TO MOMEHT, JOCTHIHYB Kpasi OTPOra, OCTaHaB/IMBAEeTCsl HA HECKONBKO JHEH, a 3a-
TeM NoBopayuBaeT Ha3aA. Ha nepsbiit Bonpoc, ckopee BCero, MOXKHO OTBETHTH IOJIO-
>KUTEJIHO, TaK Kak SIBJIeHME 3TO NOUCTHHE nortpsicaer. ONHAKO HAJO elle OKa3aTh,
YTO B >XXM3HU rapaMaHTIEB JI€THEE COJTHLECTOSIHME ObLIO BaXXHbIM MOMEHTOM, KaJleH-
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JapHbIM MM cakpajbHbIM. K coxaneHuio, NpsAMbIX CBUAETENLCTB TaKOro IuaHa o6
3TOM JpeBHEM Hapoae HeT. Ho u3BecTHO, 4YTO OJHO U3 CaMbIX BaXKHbIX NPa3gHECTB
6ep6epos — Tadak-H- AfHCIA — TPOXOAUT U MPOXOAMIIO B AHH JIETHETO COJTHLECTOSIHUS
(Camps, 1992; Belmonte, Sanz de Lara, 2001). Y1OMUHAaIOTCS TaKKe PUTYalbHbIE Kyna-
Hus y xuteneit Jlusnu u TyHuca B feHb JETHEro CONMHUECTOSIHUSA — 0OpsAx Ayccy
(Camps, 1992). ImeHHO 3TH OTnpapiseMble B Pumckoil Adpuke o6psabl ObUIH MPO-
KIISAThI CB. ABI'yCTHHOM. M3B€CTHO, YTO CONHLECTOsIHUE ObLIO B APEBHOCTH Ba>KHOH Be-
X0l oTcueTa BpeMeHH y xkuteneil Kanapckux octpoBoB (Belmonte et al., 1995). M1
HMeeM apXeoacTPOHOMHMYECKOE MOATBEPXKEHUE 3TOro akTa U3 HECKOJILKUX MECT Ha
Kanapckux octpoBax (Esteban et al.. 1994: Perera Betancort et al., 1996). YuuTbiBas
ceBepo-apPUKAHCKOE MPOUCXOXKAEHUE IPEBHUX KaHApIIEB, BECbMa BEPOSATHO, 4YTO JIET-
HEe CONHIECTOSIHUE ObLIO Ba’KHbIM MOMEHTOM TAaKKe U [JIsi FapaMaHTLEB.

Orciofa cienyeT BbICOKasi BEPOATHOCTb TOrO, YTO CBATHJMIIE ObUIO BbIGHTO B
CKaJlax UMEHHO B 3TOM MECTE 1 HIMEHHO U3-3a €Er0 PacroOXEHHUs!, Ype3BbIYaNHO YI00-
HOro 1 HaOMI0eHUs ABIEHUs coNHuecTosiHUusA. Ho npupopaa He cTonb npsiMonuHei-
Ha. ['opy 3uHKX€eKpa Mornu BblIOpaTh N0 CTPAaTErNueCKUM NPUYHUHAM, a 3aTEM yxe 00-
HapYXHTb €€ YAUBUTENbHOE CBOACTBO, YTO CHJIBHO YBEJIINYMIIO 3HAYHMMOCTb 3TOrO Me-
CTa M OHO CTano csmeHHbIM. Hano Takke OTMETUThb, YTO B Bagu-anb-AQKbsn ecTb
[IOXOXHE XOJIMbl, HA KOTOPbIX MOIJIM CTPOUTBLCS U CTPOMIIHMCH ropofa-kpenocty. Cre-
MOBaTENbHO, €CIM 3MHKXEKpa COXpaHUIach B KAUECTBE OJHOTO U3 BaXKHENILINX HA Tep-
PUTOpPHMM rapaMaHTOB CBATHJIMILI IOCIE NEpeHoca cTonuusl B I'apamy, To 3aro npo-
M30ILJI0 UMEHHO H3-32 BO3MOXHOCTH HabI0aTh OTTY[a TAMHCTBO CONHLECTOSHHUS.

Taxkoro poa acTpoHOMHYECKHE MapKepbl — MECTa, UMEIOIINE MYHKT A5 Habniozie-
Hui (0OpaTHOE BU3UPOBAHKE), CAKPAJIM30BAHHbIE BO3BECHUEM TaM XpaMa M1 CBATUIIH-
1113, ¥ IPUMETHBIE IETANIA Ha TOPU3OHTE (IPSAMOE BU3MPOBAHHUE), TAKKe MHOIMA CaKpa-
JIM30BaHHble, OTMEYAaBIINE MECTa BaXKHbIX aCTPOHOMHYECKHUX SIBIIEHUI, BCTpPEYarOTCS
OYEHb YacTO Ha TEPPUTODPHUH, [A€ XKUIN APEBHUE JMBHILLI, — B Marpu6e u Ha KaHapax.
OGHapyX€eHO Mo MEHBILIEH Mepe 5 paBHOAECHCTBEHHBIX MapKepOB Ha octpoBax I'pan-Ka-
Hapbs, Jlancapore u ®PyepreBentypa (Esteban et al., 1996; 2001), BneyaTnsiomuii Map-
Kep I0XHOro nyHoctosiHusi Ha Poke benraiira (Esteban et al., 1997) u pa3nuuHble Map-
Kepbl conHuecTosHust Ha Tenepude (Belmonte et al., 1995; Esteban et al., 1994). B Ce-
BepHOil ApuKe no paBHOAEHCTBUIO OPHEHTHPOBaH XpaM AnosoHa B Makrape; B Cu-
MHTY UMEEeTCs MapKep JieTHero conHuecTosHus (Esteban et al., 2001a). BaxHocTtb 06pat-
HOTO BU3MpOBaHUs B cnydasix 3MHKXeKphl H [Ixkebenb-Tyma yxe obcyxnanacs. OueHb
BO3MOXHO, YTO H [I>ke6enb- Ty urpan Kakyro-To pojib B KYJIbType [ApaMaHTOB, B 10JIb-
3y 3TOro rOBOPHT TOT (pakT, YTO GONBLIOH XpaM B HOBOI cronuue, ['apame, Takxke Obln
opueHTHpoBaH Ha [Ixke6enn-Tyw, X0Ts, KOHEYHO, MOCKOLKY 'apama HaxoauTCs K ceBe-
PO-BOCTOKY OT 3MHKXEKpBbI, TMHUS XpaM—[Ixkebesnb-Tylll yKa3pIBaeT HE CONMHIECTOSHUS,
a TOYKY CO CKJIOHEHHEM 14°, COOTBETCTBYIOLIYIO BOCXOAY COJIHLIA B CEPEIHE aBrycTa
KOHIE anpens. JTH [HU ObUIM HAyaJOM OCOOOro CE30Ha Y MECTHOTO HAaCeNeHHS.
(Belmonte et al., 2001). UHTEpECHO, 4TO OHa MOXET ObITh OPHEHTHPOBAHA Ha O4Y€Hb BaX-
Hbli Ans Beex xkuteneit Cpeau3eMHOMOPbs 00bekT — ITnesnnl (Belmonte, 1999). Ines-
bl BOCXO[M/IM B 3TOH TOuKe Heba BO Il B. 10 H.3., KOraa OCHOBaH Gbl HOBBIA FOPO.

B 3akitoyeHHe 3aMETUM, YTO, C HALLEH TOUKH 3peHHs], B 3UHKXEKPE UMEETCS acTpo-
HOMHYECKHI MapKep HCKIIOYUTEIbHOM BaXXHOCTH. BU3Mp Ha CONHUECTOSIHMS M apyrue
AABJICHUs! (OHM OYAYT M3JI0XKEHBI B MOCIENYIOIIMX paboTax) NPEBPALIAIOT 3TO NOCENEHUE
rapaMaHTOB B OIUH U3 MHTEPECHENILIHMX apXEOJOrHYeCKHX MaMITHUKOB ceBepa Adpuki,
110 YPOBHIO PaBHbIN PacnpoCTPaHEHHBIM MO BCEMY MUPY CBSILLIEHHBIM MECTaM APEBHOCTH.



JlyHHO-CONHeYHbIW KaneHaapb Ha Pycu:
HoBbi nogxoA K usy4yeHuio

Aanexcanop Xypaeean
Tyaa, Poccus

HcropukaM gaBHO M3BECTHO, 4TO B [IpeBHed Pycu mcnosnb3oBancst JTyHHO-COJ-
HEYHbIA KaneHnapb. OfHaKO U3-3a TOTO, YTO B OLIEAIINX 1O HAC HICTOYHUKAX abcCo-
JIOTHO NpeobnafaloT I0JNaHCKUe NaTHPOBKHM, a JaTUPOBKHU JIYHHbIE BCTPEYAIOTCSH
KpaiiHe pefko, eme B XIX B. Obl1 CAeNaH BbIBOJI, YTO C BBeeHUEeM Ha Pycu xpucru-
aHCTBA JIyHHO-CONHEYHbIH KaleHAapb Obll PELIUTENbHO BBLITECHEH KaleHIapeM
IOJIMAHCKUM M OCTaBaJics Ha Pycy nuiib B KauecTBe NepeXuTKa MpoLIoro.

B nauane XX B. 1Ba BeIfaronuxcsa uccnenonarensi — Hukonai BacunbeBuu Cre-
naHoB u [lanuun OcunoBuy CBATCKHE — 3a0XKUINH OCHOBY JJIsl NPHUHIMIIMAIBHO HO-
BOTrO nopaxopa k naHHo# teMe. Tak, H.B. CrenaHoB pa3pa6oTan noHATUS yIbTpaMap-
TOBCKOTO H Circa-MapTOBCKOIO CTHJIEH, MO3BOJISBIIME pa3pelIUTh O4YEHb MHOrHE
XPOHOJIOTHYECKHE TPYAHOCTH, BO3HUKAIOIIUE nepef ucropukamu (Cmenaros, 1909;
1910; 1915). 0.0. CaTckuii, MONb3ysACb KAHOHOM COJIHEYHBIX 3aTMEHMHA U PSIOM
TabauL, CO3JaHHbIX 3aMedaTellbHbIM acTpoHOMOM M.A. BunbeBblM, ucciefoBan
“aCTPOHOMHMYECKHE SIBJICHHUS B PYCCKHX JIETOMHCAX C HAYYHO-KPUTHUYECKOH TOYKH
3pennst” (Ceamckuii, 1915), rae cuenan psg HaGMIOAEHHIA, IPEIBOCXUTUBIIMX OTKPbI-
THSI CaMOT0 MOCIEHErO BPEMEHH.

K coxanenuto, nocne OKTs0pbCKO# PEBOIIOLUH B XPOHOJIOTHUECKUX HCCIIEOBaHH-
SiX HaCTynuna Jojras naysa, 1 BioTh A0 90-x rogoB XX B. N04TH He GbII0 BBIABUHYTO
HUKaKUX CKOJIbKO-HUOYIb OPUTHHANBHBIX HEH, a U3 Haclequs MpEIIEeCTBEHHUKOB OKa-
3a710Cb OCBOCHHBIM MCTOPHKAaMH JIMIIb MPENCTaBIECHUE 00 YIbTPaMapTOBCKOM CTHIE!.
B ntore cucrema npeBHEPYCCKON XPOHOJIOTHH CBENACH K CIIENYIOIIMM TE3UCaM.

1) Ha Pycu netocuucneHue Besnoch OT corBopeHust Mupa (CM), npuyeM UCNONb-
30BaJIUCh B OCHOBHOM TPH KaJI€HAAPHbIX CTHJIS — MapTOBCKUH, YIbTPaMapTOBCKHi U
CEHTAOPbCKUM.

2) MapToBckuii, npeobnanasiunii Ha npoTtsxkenun XI-XIV BB., HaunHancs 1 map-

! B aroM rnaBHas 3acnyra Kpynseiimero coBetckoro xpoHonora H.T. BepexkoBa (Bepexkos,
1963).
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Ta, NIEPEBOJAMTCS Ha COBPEMEHHBIN CYET MOCPENCTBOM BbIUYUTAHUS U3 1aThl OT COTBO-
peHust Mupa 5508 ner.

3) YabTpaMapTOBCKUH CTHJIb HAUUHAJICS TaKXKe | MapTa, HO FOIOM paHblile Map-
TOBcKOro (apa: —5509 net no PoxpecrBa Xpucrosa (PX)).

4) MeHee ynoTpeOUTENbHBIA CEHTAOPLCKUI CTUIIb ObLT Ha NOJroAa “Monoxe” yibT-
paMapTOBCKOro, HO “‘cTapllie” Ha TaKOi ke MPOMEXYTOK BPEMEHU MapTOBCKOIO U NpH-
MeHsics B OCHOBHOM B X — Hayasne XII B., a 3aTeM Obli BHOBL BBeeH B XIV-XVII BB.

5) N3penka B HayanbHOH pyccko# 1€TONUCH UCNOJB30BaIUCh APYTUE KaJIEHAap-
Hbl€ CTHJIA — aHTUOXUICKHUI, MM anekcaHapuickui (apa: —5500 net no PX), u 6on-
rapckui (3pa: —5505 net no PX) (/Iponwmeiin, Kuawro, 1981. C. 106-110).

B nocnennee BpeMsi HHTEpeC K TEME JPEBHEPYCCKOrO KalleHapst BO3pOC, U CBS-
3aHO 3TO C I€ATENbHOCTLIO YEThIPEX HCTOPUKOB, ABOE U3 KOTOPbIX IIaBHOE BHUMa-
HUE yaenaunu pa3bopy JPEBHEPYCCKMX CHCTEM CYeTa M KalleHNapHbIX TabJuI
(P.A.Cumonos u U.H.[Jauunesckuii), asoe (C.B.1IpI6 ¥ aBTOp HACTOSIIUX CTPOK) —
xpoHosnoruu neronucanus. HecMoTps Ha pa3Hble NOAXOMbI, OOIIMM AJIs BCEX HCTOPH-
KOB sIBIIsieTC ryOOKHUi MHTEPEC K TEME JTYHHO-COJIHEYHOrO KaJIeHAaps.

Ilo Hame# oLeHKe, TYHHO-CONHEYHbIH KaNeHAaph He TONbLKO HE ObL1 BBITECHEH
Ha Pycu kaneHngapeMm 101MaHCKUM, HO Ha npoTsikeHun X—XIV BB. 6eccnopHo npeoot-
Jajiaj HaJ HUM B OBITY ¥ COCYLIIECTBOBAJl Ha PaBHbIX B JIETONHUCAX. BbIBOA 3TOT cTan
BO3MOXHBIM 0J1arofapsi TOMy, YTO aBTOD JaHHO# CTaThbH B OTJIUYHME OT CBOMUX INpEQ-
[IECTBEHHUKOB CHCTEMAaTHYHO HCIOJIL30Bajl KOMIBIOTEPHbIE AaCTPOHOMHYECKHE
nporpammsl (“Astronomy Lab”, “Bocxoas! u 3axops!”, “RedShift-3”) B npakTuke Hc-
TOPUYECKOr0 MCCIEOBaHUs, COMOCTaBNAA NaHHble OO0 UCTHHHBIX JIyHALMAX C JIETO-
MUCHLIM MaTepuanioM. PaKTHYECKHM Xe OCHOBaHMEM IS BbIBOJla O npeobiagaHuu
JIYHHO-COJIHEYHOTro KaneHaaps B [IpeBHe#t Pycu ciyXuT cyliecTBOBaHHE B JIETOMH-
CSIX OCPOMHOTO YHUCJIa Pa3HOUTEHUH IBOSKOrO pofia: 1) OHO U TO ke coObITHE 3aya-
CTYI0O HMMEET OT JIBYX JO CEMH JaTUPOBOK OT COTBOPEHHUSI MUPA; 2) OMHO H TO XKe CO-
ObITHE HEPENIKO UMEET HECKOJIbKO I0JIMAHCKUX JaTHPOBOK, BApbUPYIOLIUXCS B HHTED-
BaJie OT OHOIO JIHs 10 HECKOJILKUX MecsilieB. HapuMmep, B natupoBanHoii yacty “Ilo-

BECTH BPEMEHHBIX JIET”, C KOTOPOH HAYUHAIOTCS
Ta6nmua 1. 0nnasckue pazHodTeHns: NOYTH BCE€ PYCCKHE JIETONHUCH, HA NPOTAXKEHUN

(c XI B. 10 cepennrni XIV 8.)° 260 net (c 6360 no 6620) NpUMEPHO CTOJIETHE HE
3al0JIHEHO COOBITUSMM, 2 Ha NPOTSXKEHUHU OC-
8 | genp 54 TaBiuxcs 160 net numsb 53 coObiTHA (HE roia, a
B 2-3 fHs 36 coObITus1!) HE MMEIOT Pa3HOUTEHHUH, €CIIN B3SATh
B 4-5 nueit 29 IOJIMAHCKHME TaTUPOBKH, TO Ha NPOCTPaHCTBe ¢ X
B 6-8 pueit 25 no cepenuubl XIV B., 0 HEMONHBLIM NOACYETAM,
:?;i : ;::iﬁ fg OOHApyKUBAaETCs TakKXKe OOJBIIOE KOJHYECTBO
B | AyHHBIH MecAIL 107 pa3HouTeHunH (Tabn. 1).
B 2 JIyHHBIX MecAla 13 TpagMuMOHHO Takoro pojga pa3HOYTEHHUS
B 3 IyHHBIX MecsALa 8 HUCTOpUKAMH nubo UTrHOPHUPOBAJIUCH, nmubo onpe-
B 4 IyHHBIX MecsLa 15 AEJSUTHCh KakK naneorpaguyeckue omuoky, T.e.
* HaHHble He monHbl, ogHako pkmo-  OLIMOKM, BOSHHMKILME B PE3YJIbTATE MHOIOKpAT-

YalOT OCHOBHYIO MacCy pasHouTeHMii ~ HOTO IEPENUCHIBAaHUS APEBHUX ‘“‘BETINAHHBIX
U NOTOMY O61LyI0 KapTHHY NepearoT KHUr'. OpHako oOuiue pa3sHOUYTEHMH HEBO3-
BEPHO.

P MOHO OO'BSICHUTD, CChLIasiCh Ha Naneorpaguio:
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naTupoBky oT CM B JieTonMCcsAX CIEOBalM OflHa 3a JPYroi U NPOMUChLIBAaNUCH Oolee
TILATENBHO, U BO3MOXHOCTD OLIMOOK 3[1eCh MUHMMaIbHA. K TOMy e GONbIINHCTBO
IOJIMAHCKHUX AaTHPOBOK CJIHUIIKOM OTJIHYAETCS JAPYr OT ApYyra, 4YTOObI HX MOXKHO ObI-
JI0 MEPENYTaThb: JIETKO MOXKHO CIyTaTh HIOHb U HIOJb, HO KaK CIyTaTh HOSAODPH ¢ Map-
TOM WM OKTSOpSB C sHBapeM? A Takue pa3HOUYTEHHS BCTPEYAIOTC HEOAHOKPATHO.

B xope n3yueHus neTONUCHLIX Pa3HOUYTEHUN ObIIH pa3paboTaHbl 1BE COBEPILUEH-
HO HOBbIE€ METO[UKH NlepecyeTa JaTUPOBOK, MO3BOJISIONINE BO MHOTHX CIIyYasiX BOC-
CTAaHOBUTDb JATUPOBKY NEPBOUCTOYHHKA, 2 3HAYHUT, M ONPENEIUTh €€ TOYHbIN IKBUBA-
JIEHT MO COBPEMEHHOW CHCTeMe JTeTOCYUCTIEHUS.

IlepBast MeTonuKa Kacaetcs JaTUPOBOK oT CM U OCHOBaHa Ha COMOCTaBJIEHUH
COOTHOILIEHUI MeXNy MCIOJNL30BaBLUIMMUCS Ha PycH KaleHIapHBIMH CTHISIMH U Jie-
TOMHUCHBIMM Pa3HOUYTEeHUsIMU. [1pu 3TOM cTano oyeBUAHLIM, UTO Ha Pycu moMumMo Ha-
3BAHHBIX BbIIIE KaJ€HAAPHbIX CTUJIEH HCMONB30BAIHNCh — U JOBOJLHO HIMPOKO — €IIIe
[Ba, 715 MepecyeTa KOTOPbIX Ha COBPEMEHHBIN cyeT TpeOyeTcs BLIYUTATh COOTBET-
cTBeHHO 5510 u 5511 ner.

Takum o6pasom, Ha Pycu ucnonb3oBanoch IIECTb KaleHAApHbIX cTuined. [ns
yro6¢cTBa paboThl OHYM YCIOBHO 0603HaYeHbl KOJIMYECTBOM €JUHHIL], KOTOpbIE HEOG-
XO[JUMO OTHSTb, YTOOBI MOJYYUTh COBPEMEHHYIO JATUPOBKY:

ctunb-0, Hynesoit (-5500 net po PX);

CTUIB-5, naTepuuHsbIi (-5505 net no PX);

cTunb-8, BocbMepuuHblid (5508 net no PX);

CTUNB-9, AeBaTepHuHbli (5509 net no PX);

ctunb-10, gecarepnunslii (<5510 get go PX);

ctunb-11, opuHHapuatepuunbli (-5511 net no PX)2.

Ha conocraBneHny ux BHyTpeHHUX cOOTHOWEeHUHA (0 +5+3+1+ 1+ 1) u co-
OTHOLIECHHUH JIETONMUCHBIX pa3HOYTEHHUH CTPOUTCS METOJUKA NNEpecYeTa JaTUPOBOK
U CBeleHHe UX K KakoH-1ub0 OofHOd cucreMe cuucieHusi. [Ipu 3TOM BBISBUIOCH
3HAYMTEJIbHOE UUCIO “UCKYCCTBEHHBIX NAaTHPOBOK’, BO3HHUKIIUX B pe3yJbTaTe
OKMO60YHOr0, 3a4aCTy0 MHOTOKPATHOIO NepecyeTa NepBOHaYaabHOM AAaThI B IPY-
TYIO CUCTEMY KoopauHaTt. Mx obunue cieayeT OOBACHUTL TEM, YTO HAlEKHO OI-
peneNuTh KaJlleHAapHbId CTUIIb OTAEIbHO B3STOMH ATkl IPU OTCYTCTBUH YKa3aHUM
Ha YMCJIO U AE€Hb HEAEJH IO CyLIeCTBY HEBO3MOXHO, @ UMEHHO C TaKMMH IaTaMu,
10 BCe!l BUIUMOCTHU, MIMEIHU J€JIO IIEpBOHAaYaIbHbIE JIETONHUCLbI, CBOXMBILIME PA3HO-
pPOMHble UCTOYHUKU B OJHY JIETOMUCH; MOMBITKH K€ MO3MHUX MEePENUCUUKOB BHE-
CTU eUHOOOpa3ue B JIETOMUCHYHO XPOHOJIOTMYECKYIHO MO3aMKy HE TOJIbKO He
yJIyYlllaJy NOJIOXKEHUE, a cKopee ycyryonsiny xaoc. IMEHHO MO3TOMY HEKOTOpbIE
COOBITUS MONYYHIIH B JIETOMUCAX MO 5—6 pa3HbIX HaTHPOBOK, HHOTAA OTCTOSIIMX
Apyr oT apyra Ha 20-30 ner.

OTa MeToAMKa SBIIETCS OCHOBHOH NpHU aHanu3e XxpoHojorun HavyanwHO#H nerto-
MMMCH, B KOTOPOi MOYTH OTCYTCTBYIOT IOJIMAHCKHE AAaTHPOBKH. CO BTOPO# MOJOBHHBI
XI B. MX KOJIHYECTBO BO3PACTAET, U COOTBETCTBEHHO BO3PACTaET 3HAYEHUE BTOPOU
METOAMKH, KOTOpas JaeT BO3MOXKHOCTb ONpeJesiTh, Kakast U3 HECKOJbKUX FOJIHAH-
CKHX JaTHPOBOK siBNsieTCst BepHOU. CyThb €€ COCTOMT B TOM, YTO 3TH PA3HOUTEHHUS OT-

2 He3aBHCMMO OT aBTOpa K BBIBOAY O CyLIECTBOBAHMHM TAaKOrO KAJEHAAPHOTO CTH/S MpHLIEN M
C.B. LIk6 (1996. C. 33).
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Ta6nnua 2. Bayrpennne HIONb HE NPOU3BOJILHLI, a ABNAIOTCA IUIOaMH Iepecye-

COOTHOIIEHHS JIYHHbIX Ta NEepBOHAYAJLHBIX JIYHHBIX JaTHUPOBOK. B monb3y arto-
Kpyros ro 6eccropHO CBMAETENbLCTBYET TOT (PaKT, UTO IOJIHAH-

B JIyHHO-CO/THETHOM CKHMe pa3sHOYTEHMsI OYEHb JIErKO NMOAfaloTcs Kiaccudu-

, KajeHjape KallM{ Ha OCHOBE BHYTPEHHUX COOTHOIIEHUH TYHHO-COJ-
N 0 0 HEYHOrO KaJleH[aps: u3-3a TOr0, YTO JIYHHbIH Ol MOYTH
N+l -11 +19 Ha 11 mHe#l KOpouye COMHEYHOro, MEXAY IOJNAaHCKUMH
N+2 -22 +8 AaTHPOBKAMHM COCEIHMX JYHHBIX JIET UM, KaK UX NPUHS-
';‘:i :?4 :?Z TO TpPajMUMOHHO HWMEHOBATb JYHHLIMU Kpyramu (n,

n+1,n+2uT.0.), BCerna BO3HMKAIOT ONPEENIEHHbIE CO-
oTHolueHus (Tabu. 2).

HeTtpynHo yOenuThes, 4To nopgabisitomee 60abIINH-
CTBO JICTOIUCHbIX Pa3HOYTEHUH (MOrpemHocTs B 1 geHb, B 2-3 OHs, B 45 [HEH, B
68 nueit, 9-10 nueit, 16— 19 gHell) no cymecTBy COBNAJAeT C COOTHOIIEHUEM HOBO-
JYHHHA B COCEHUX JIYHHBIX Kpyrax. 9TO 03HayaeT, YTO B IEPBOUCTOYHHKE NAaTUPOB-
Ka TaKux coObITUY OblIa aHa HE MO HOJUAHCKOMY, a N0 JTYHHOMY KalleHJaplo, a 3a-
TeM ObuUla nepecyuTaHa Ha FOJMAHCKUN MaHep: NMpH 3TOM owubOKa B OnpeeeHuu
ctunsg or CM Biekna 3a co60# oKy B HyMEpaLUUy JIYHHBIX KPYyroB, a 3HA4MT, U B
UTOrOBOMH I0JMAHCKOH JaTUPOBKe. biike BceX K OTKPBITHIO 3TOH METOAUKHU mepe-
cueta npubnusuics [0.0.Cearckuit (Ceamckuii, 1915. C. 186-190), HO Tak u He cpe-
nan o61iero BLIBOIa U3 CBOEr0 YaCTHOrO HaOMIOMeHus.

Pa6ora c Takoro popa faTHpOBKaMU O4€Hb TPYJOEMKa 1 He Bceraa NpUBOAUT K Of1-
HO3HAYHOMY pPe€3YNbTaTy, NOCKONbKY [€JaET BO3MOXKHBIM Cpa3y HECKOJIbKO BapHaH-
ToB. HO B 1e10M cknajbiBaeTcs Clielyioliasi KapTHHA: B IEPBOHAYANbHBIX JIETOMUCHX,
He JOLIEAIINX JO HAIUUX JHEei, COCYIIeCTBOBAaIM KaK JIYHHbIE, TaK M FOJIMAHCKHUE JaTH-
POBKH, NpUYeM MEePBbIX ObUIO GONbIIMHCTBO. [1ONBITKY mepecyeTa UX B KOJHMAHCKHE
Hayalu NpeJnpuHUMaThCs JOBONLHO paHo, yxe B Hauyase XII B., OflHaKO NOCKOJIbKY B
MOBCEHEBHOMN XU3HH JIIOAU MOJb30OBAIUCH JYHHO-COJIHEYHBIM KalleHlapeM, B JIETO-
[KCh BHOBb U BHOBb NOMNajanM “s3blyeckue” NyHHblE JaTHPOBKU. CucTeMaTHyeckas
paboTa no ux “yHHYTOXEHHUIO  — MEPECYETY, @ 3a0IHO MO YCTAHOBJIEHUIO €JUHOOOpa-
3us WIM XOTS Obl CBEICHUIO K MUHUMYMY NIPEXHEr0 MHOroLBeThbs cTuneit or CM npo-
BOJIMJIACh B OCHOBHOM B MOHronbckoe Bpems, B XIII-XIV Bs.

[l nepecyeTa IyHHbIX JaTHPOBOK JIETOMMCLbI UCIIONb30BaJN TaOIHIb] “TYHHO-
ro Te4eHust”’, KOTOpble OTYaCTH coxpaHMIKCh B cnuckax X V-XVII BB. Ouu npuBsi3a-
Hbl K HOBOJIYHUSIM U UMEIOT [IBE€ OCHOBHbIE€ Pa3HOBHIHOCTH: JUOO TOYHO COOTBETCT-
BYIOT HCTHHHBIM JIYHAIIUSM PEBHEPYCCKOro BpeMeHH (MyHHUK “CnepgoBanHo# [Ican-
TUpy”), 1160 onepexaroT ux Ha 2-3 gHs (nyHHUK ‘“TonkoBo# ITanen”). K coxane-
HHIO, OCHOBHAs Macca IPEeBHEPYCCKUX JIYHHBIX TaONUI OCTaeTCss HEONMYOIMKOBAaHHON
M HEMCCJIEJOBAaHHOM, YTO CYLIECTBEHHO CHEP>KUBAET U3YYEHHE JPEBHEPYCCKOro Ka-
neHpaps. Mexnay TeM aHalu3 ICKOBCKUX KalleHAapHbIX Tabnuu koHua XIII — Hayana
XV B. (lllanos, 1983. C. 171-183) noka3biBaeT, YTO ONHAM U3 UX HCTOYHHKOB SIBJISLI-
csl IYHHUK, NIPUBS3aHHBIN K MOJHOJYHUSM M MPUCIOCOOJIEHHBIH 1S YILTPAaMapTOB-
ckoro ctuis (ctuiib-9). To ecTh 3TO HanpaBieHUE MOUCKOB CYJIUT ellle GobIIMeE U He-
OXHUJAHHbIE OTKPBITHS.

BaxHoii cTOpOHOIi B UCCIIEIOBAHUU APEBHEPYCCKOIO JIYHHO-COJIHEUHOT'O KaJleH-
faps SBISIeTCS TEMa BECEHHero Hosorofusi. [leno B TOM, YTO TPagMLMOHHAs TOYKa

N+5 -25 +5
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3pEHHs, YTO HOBbIN IOl HauMHaiucsa 1 MapTa, He onupanach Ha Kakue-nubo uccnego-
BaHMs, a OblJIa YUCTO JIOTHYECKHUM BBIBOIOM: KOJIb CKOPO HOBBI# roji Obl1 BECHOM, TO,
3HAauYUT, OH MPHUXOMUIICA Ha MEPBbIN JEHb NEPBOro BeceHHero Mmecsua. Ho npu uc-
N0JIb30BAHUHU JIYHHO-COJIHEYHOI' O KaJeHapsi Hayajao HOBOI'O roja Heu30e>XKHO JOIXK-
HO ObITh NOABMXKHBIM MO OTHOIIEHUIO K AaTaM COJHEYHOTrO KaJleHAaps U ObITh CBsi-
33aHHBIM C OIHUM M3 HOBOJIYHHUIL.

B nauane XX B. H.B.CtrenaHOB BBIJBUHYJI THUNOTE3Yy O CYIIECTBOBAaHMHU ‘‘Circa-
MapTOBCKOrO KajneHaapHoro ctuis’. [Ipu3HaBas, 4To cyeT NyHHbIX MecsieB Ha Pycu
BEJCSI OT HOBONMYHWH, OH B TO K€ BpPeMsI MoNaran, 4To Hayaao HOROTO TOJia MPUBSI3bI-
BaJIOCh K BECEHHEMY IOJHOJIYHHIO, TOYHEE, K OnuXKaidllleMy K HEMy BOCKPECEHBIO,
YTO B 3aBUCHMOCTH OT NPHUPOJHBIX YCIOBHIl JaHHOH MECTHOCTH U JAHHOIO rOfia MOT-
JIO COOTBETCTBOBAThb JIMOO BTOPOIii 10 COBPEMEHHOMY CUETYy Heflelle — BOCKPECEHbIO
Benukoro nocra, 1u6o Bep6HoMy BockpeceHbto (Cmenanos, 1915. C. 3-8).

JIns NpOBEPKH €ro runoTe3bl ObLIM BbISIBIEHbI BCE UMEIOLMECS B JIETOMUCAX
cupetenbcrBa XI-XIV BB., faioiie BO3MOXHOCTb CYAMTb 10 JAHHOMY BONpPOCY,
U COMOCTaBlIEHbl C KOMIBIOTEDHbIMHM MOKa3aHUSIMH OO MCTUHHBIX JyHalUsX.
B uTore okasanoch, YTO IEHCTBUTEIBHO UMEETCS HEKOTOPOE YUCIIO JaHHBIX, Of-
HO3HAYHO CBUJETENLCTBYIOIIUX B noyb3y runote3sl H.B. CrenanoBa. OfHako ro-
pa3no OoJblle OKa3ajaoch ONHO3HAaYHbIX CBHJETENbLCTB B M0JIb3y TOCINOACTBA Ha
Pycu He MoJIHONYHHOTO, a HOBOJIYHHOIO HOBOTOIUsI: TO €CTh HOBOTOIE CBSI3bIBA-
JIOCh C BECEHHMM HOBOJIYHUEM, KOTOPOE AEHCTBUTENBHO ONPEENsioCh HA OCHOBA-
HUY (peHOJIOrM4ecKuX NpU3HAKOB BECHbI, U TOTOMY MO0 NPUXOAUIOCH HA Macle-
Hu1y, 1160 Ha 4eTBEPTYIO HEAENIO NocTa, 6o Ha nepuop nocine IMacxu — Benen-
CTBHE XOJIONOB M paHHero HacTyniaeHus “Benukoro gus’. Takum o6pa3oM, HOBO-
rofiie MOIJIO MPOUCXOAUThL B MHTEpPBalie OT Hayana ¢peBpans g0 Hayana Mmas. To
€CTb HaXO[UT CBOe MOATBepXkKAeHUE U TouyKka 3peHus .A Knumuinna, He ynomu-
HaBIIEro B CBOeH M3BecTHON MoHorpacgum o6 uccnegosanuu H.B. CremaHoBa
(Kaumuwun, 1990. C. 351-352).

KapTuHa gpeBHEpYyCCKOH XpOHOJIOT|Y, BbITEKAIOLas U3 JAHHOrO MCCIEOBaHuUs,
B KOpHE OTJIMYAETCA OT TPAAULMOHHON. DTO OTKPbIBAET BO3MOXKHOCTD MJIs pa3Bep-
ThIBAHUS XPOHOJOTHYECKUX UCCIEeOBAHUI Cpa3y B HECKONBKMX HanpaBiaeHusx. [ns
3TOro HeOOXOAMMO: 1) NPOU3BECTH MHOXECTBO NEPENATUPOBOK KOHKPETHbIX UCTO-
pHUYECKHMX COOBbITHUH, 3a4acCTylO0 CYLLECTBEHHbIX C KAa4YeCTBEHHOH TOYKU 3pEHHS;
2) nogBEPrHyTh KPUTHYECKOMY aHalu3y BCIO CUCTEMY NPEACTaBIECHUH 00 MCTOpHH
PYCCKOTO JIETOMUCAHUS, IOCKOJIBKY HE HMCKJIIOYEHO, YTO Kiaccu(UKalUs JIETOMUCEH,
OCHOBaHHAsl Ha CXOJCTBE JAaTUPOBOK, HE COBMAJIET CO CXeMaMH, NOJYUEHHBIMHU Cpef-
CTBaMM TEKCTOJIOTMYECKOr0 aHaju3a, UITHOPHPYIOLErO XpPOHOIOTHYECKHE OCOOEH-
HOCTH TEKCTA; 3) 3aHOBO UCCJIEJ0BATh UCTOPUIO (POPMUPOBAHUS KaJE€HAAPHbIX CTH-
neidt or CM u, ctano ObiTh, BCIO CHUCTEMY BH3aHTHHACKO! XpOHOJOTHM; 4) HaKOHeEll,
NOJBEPrHYTh HOBOMY MCCIIEJOBAHUIO UCTOPHUIO JIYHHO-COJIHEYHOrO KajleHaps B 1ie-
JIOM, CTPEMSCh [IPH 3TOM NIPEOI0JIETh PACX0OXKeEE NPEACTABIEHUE O €r0 apXauyHOCTH,
HETOYHOCTH M HEyTOOHOCTH.

B 3aknroueHue ABa npuMepa, NOKa3blBalOUIUE MEXaHU3M PEKOHCTPYKUHMH JPEB-
HEPYCCKMX AAaTUPOBOK.

IIpumep 1. Kpeuienue bonrapuu B neronucsx gatupyercs 6366, 6368, 6371 u
6377 rr. (ITonHoe co6paHue pycckux neronucei, 1962a. C. 19, 22; 19626. C. 13, 16;

213



1965a. C. 14; 19656. C. 9). Tpu naTupoBku u3 yeTbipex (6366, 6371, 6377) nerko
cBopsiTcs K 866 r. (cooTHomenune cruneit — 0, 5, 11: 6366 — 5500 = 866; 6371 —
5505 = 866; 6377 — 5511 = 866), a enMHCTBEeHHAs1 HE COTJIACYIOMAsACsl C TAKUM Ba-
pHaHTOM faTHpoBKa (6368) oka3blBaeTCsl MIOAOM OLIMOOYHOrO yJIbTPaMapTOB-
CKOro “cokpalleHusi” nocinegsen natel (6377 — 9 = 6368). B nonb3y Takoro Toyiko-
BaHUs TOBOPDHT M HaANMChb Ha IpeBHEOONrapCcKoM si3bIKe O TOM, YTO napbh bopuc
kpectun 6oarap “B rog Etx bextn” (Hukxoaos, Xaparamnues, 1991. C. 155), To
€CTb 110 TIOPKCKOMY KaJjleHAaplo B rofi co6aku: 866 r. b1 NOCBALIEH UMEHHO 3TO-
MY XKHBOTHOMY.

Hpumep 2. BockpeceHcKast TETONUCh HECKOJILKO HEOOBIYHO AATHPYET COOBITHS
noxofa pyccKMX KHs3eil Ha monoBueB B 1168 r. CmepTs Spononka M3zscnaBuya
7 MapTa OTHeceHa JIETOMHUChIO K caMOoMy KOHIy 6676 r. [lanee rosoputcs: “Hacras-
my xe nety 677 kHa3u ke u3 Kuesa ugoma 9 nuuii u 66icth [TonoBueM Becth oT Ko-
mes [aBpunoBa ot Boucnasuya u 6exaina noMerasiie xkeHbl u getd” (ITonHoE co-
OpaHue pycckux neronuceit, 1856. C. 82). YuuTbiBas, 4TO KHA3bs, coriacHo MnaTe-
€BCKOH neTonucy, BeluK U3 Kuesa yxe 2 Mapra B cy060Ty CpEIOKPECTHOM HEfleH
(ITonHOe cobpanue pycckux neronuceit, 19626. C. 539), yTo sBNgETCA NOJHON U TOY-
HOM JaTOM, KaJleHJapHbli OPUEHTHP crefyeT OTHEeCTH K 11 mapra. Mexay TeM B
1168 r. BeceHHee HOBOJYHUE NMPOUCXOAMIO UMEHHO 11 MapTa (B 11 yacoB 25 MUHYT
no I'puHBNYY) U B TOT Xe JeHb HEOMEHHUIO MOXHO 6bUTO HabmonaTs B [lonoBenkoi
cTenu B TeyeHne 6—8 MuHyT! BrionHe BO3MOXKHO, YTO B JaHHOM Cllyyae JIs pacueTa
HOBOTOJfist IPUMEHSIIUCH JTYHHblE TaOIHLbI.
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The lunisolar calendar in Ancient Russia:
A new approach to study

Alexander Zhuravel
Tula, Russia

Traditionally the system of Old Russian chronology is reduced to the following the-
ses: 1) computation of years in Ancient Russia was conducted from creation of the World
(CW), and 3 calendar styles were mainly used — March, ultra-March and September;
2) the first of them, which prevailed in the XI-XIVth centuries AD, began on March 1[;
it is converted to the system of modern chronology by means of subtraction of 5508 years
from a date given in the CW chronology; 3) the ultra-March style also began on March 1,
but a year before the March style (era: 5509 BC); 3) the less common September style
was half a year younger than the ultra-March one but that much older than the March
style. It was applied basically in the Xth — at the beginning of the XIIth century AD and
then again was introduced in the XIV-XVIIth centuries AD; 4) the other calendar styles
are used occasionally in the Initial Russian Annals — Antiochian, or Alexandrian (era:
5500 BC) and Bulgarian (era: 5505 BC).

According to my estimation the lunisolar calendar was not superseded by the Julian
calendar in Russia but undoubtedly prevailed over it in life and coexisted on equal terms
in the annals during the X—-XIVth centuries AD. This conclusion has become possible
due to my systematic use of computer astronomical programs for historical research
unlike my predecessors. It gave me the opportunity to compare the data of true lunations
with annalistic material.

The factual basis for the conclusion about prevalence of the lunisolar calendar in
Ancient Russia is the existence of a huge number of variant readings in the annals. There
are two kinds of them: 1) the same events often have several (from 2 up to 7) datings
from CW; 2) the same events often have a few Julian datings, varying in the interval from
1 day to several months. If we take the Julian variants of dating for the period from the
Xth century AD to the middle of the XIVth century AD,
the following picture is revealed according to my Table 1. Julian variant
incomplete calculations (Table 1). readings

Traditionally such variants either were ignored by ~ (from the X to the middle of
historians or were determined as paleographical mis- XIV century AD)
takes, i.e. the mistakes, which had appeared as a result

of the repeated copying of the ancient ramshackle ;dfﬁays ;‘6‘
books.. But pale;ography cannot explain the abundance 4.5 days 29
of variants: it is easy to confuse “uroHb (June)” and 6-8 days 25
“mronb (July)”, but how could “November” and 9-11 days 50
“March” or “October” and “‘January” be confused? And 17-19 days 18
such variants occur repeatedly. I lunar month 107
While studying annalistic variant readings I worked 2 lunar months 13

out two absolutely new techniques of their recalculation, 2 lunar months 8
lunar months 15

which enable in many cases to restore the datings of pri-
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mary sources and to determine their exact equivalent in the modermn system of chronolo-
gy. The first technique concerns the variants from CW and is based on comparison of
correlations between the calendar styles used in Russia and the annalistic variant read-
ings. Thus, it has become obvious that six calendar styles were used in Russia: besides
those mentioned above, two more calendar styles were widely used, remaining unknown
to researchers up to the present. For their recalculation to the system of modern chronol-
ogy it is required to subtract 5510 and 5511 years from annalistic dates respectively.

To make the work convenient I marked all the styles according to the number of
units, which need subtracting to receive a modemn dating:

Style-0 (5500 years BC);

Style-5 (5505 years BC);

Style-8, or March style (5508 years BC);
Style-9, or ultra-March style (5509 years BC);
Style-10 (5510 years BC);

Style-11 (5511 years BC)!.

The technique of recalculation of datings and their convergence to a certain chrono-
logical system are based on comparison of calendar styles interrelations
(O+5+3+1+1+1)and correlations of annalistic variant readings. This technique
turns out to be the main one for the analysis of chronology of the early annals, in which
Julian datings hardly ever occur. Their number increases from the 2-nd half of the XIth
century AD and consequently the importance of the second technique grows. It enables
to determine, which of several Julian datings is correct.

The fact is that these variants are not arbitrary but

Table 2. Internal correlations  they are the results of recalculation of initial lunar dat-
of lunar circles in the lunisolar  jnog [t can be affirmed because Julian variant readings
calendar can be easily classified on the basis of internal correla-

tion of the lunisolar calendar. There are the following

z | (1)1 +(1)9 parities between corresponding dates of the neighboring
N:Z 2 8 lunar circles: n, n + 1, n + 2 etc. (Table 2). It is easy to
N+3 3 27 make sure that the overwhelming majority of annalistic
N+4 _14 +16 variants (error per 1 day, per 2-3 days, per 4-5 days, per
N+5 -25 +5 6-8 days, 9-10 days, 16—19 days) essentially coincide

with a correlation of New Moons in the neighboring
lunar circles.

It means, that the datings of such events in primary sources were given not accord-
ing to the Julian, but the lunar calendar and then they were recounted post factum in the
Julian manner. Thus, a mistake in determination of a style from CW entailed a mistake
in numbering lunar circles and hence in the final Julian dating.

As for the New Year, it began not on March 1 but it was often connected with the
spring New Moon, which was determined on the basis of phenological attributes of
spring and consequently fell either on Orthodox Shrovetide, or on the 4-th week of Lent,
or the New Year was celebrated after Easter because of frost and the early coming of “the
Great day”.

! Independently of me S.V. Tsyb came to the conclusion about the existence of Style-11 (Lb:6, 1996.
C. 33).



A3Us
ASIA

CtpykTtypbl Mupo3sgaHusa u oburarenu ero
B MUPOBO33pPEeHUM Tarapckoro XpevecrBa
lOxHo Cubupm

Bumaauii J/Iapuues
Hucmumym apxeonozuu u smroepagpuu CO PAH, Hosocubupck

INpenaropnas 30oHa Ky3neukoro Anaray CeBepHoit Xakacuu (tor 3anagHoi Cu-
OMpH) NpHMEYaTEIbHA HMCKIIOYUTENbLHOH KOHLEHTpau¥eld NaMsATHUKOB JPEBHUX
KYNbTYp, OXBaThbIBAaIOIUX BpEMs OT MaNeoNHuTa O PAHHETO CPEHEBEKOBbS. 31€Ch,
BJIONb fonuHbl Benoro Mioca, 6010THCTOro U BOJHOrO NOrPaHNdbs FOPHO-TAECXKHOM
CTpaHbl U 3aCyLIUIMBOM CTEMH, PACMONaraeTcs AajeKo BbLIABUHYTAsl B DaBHUHY LiENb
3¢ deKkTHBIX, KPAaCUBBIX CKalbHbIX BO3BbllIeHHOCTEH — “CyHAykKoB”. OHHM O4YEHb
yROGHBI s HAOMIOAEHUH 3a BOCXOaMH U 3aXOlaMU CBETHJI, TaK KaK JAaJbHUI rOpH-
30HT BHJIEH C UX BEPIIMH HA AECATKH KHJIOMETPOB.

VIMeHHO 3TO OGCTOSITENBCTBO NMPENONPENENUNO, HaAO MOoNaraTh, pasMeLICHUE
3[leChb XapaKTePHbIX OOBEKTOB, aCTPOAPXEONOrMYECKHA aCMEKT KOTOPBIX MPOCMAT-
PHBAETCs JOCTATOYHO YETKO: aCTPOIUIONIA[IKH, CBSI3aHHbIE C MOTMJIbHMKAMH, BU3UP-
HbIE IUIMThI, COJIHEYHbIE Yachbl, TPAHAMO3HbIE ACTPOCBATHIININA (aPXEONOrH Ha3bIBa-
10T ¥X FOPOAMIIAMH) M IPOTOXPaMbl C HACKAIbHbIMU H300paxkeHusMH. Bce aTu 065-
€KTbl, B3ATbl€ B COBOKYNHOCTH, MO3BOJIAIOT PEKOHCTPYUPOBAaTh UCTHHHBIA YPOBEHD
aCTPOHOMMYECKHX 3HAHMI XPEYECTBA TaraplUeB, @ TAKXKE UX KOCMOJIOTHIO, aCTpaJb-
HYIO MU(OJIOrHIO 1 TEPOMYECKUH 3MOC.

IlpencraBuM caMblil BLIAAIOIUIACS U FPAHANO3HBIA U3 NEPEYUCIEHHBIX NAMITHH-
KOB — CKaJIbHbIA MPOTOXPaM MO3[HEH NMOpbl Tarapckoi anoxu (mpubnusurennHo 11 B.
mo H.3.). OH pa3MeljaeTcs y MOAHOXUS F0XKHON OKOHeyHocTH yeTBeproro CyHayka.
3aech OpHEHTHPOBaHHbIE Ha BOCTOK KAMEHHBIE OOPBIBbI ObIIH MOABEPTHYThI CTPOMTE-
JSIMH-KaMEHOTEeCaMH creluanbHoit 06paboTke. CTPYKTYpy MPOTOXpaMa COCTaBJISIOT:
TP HaBeCa-KO3bIPbKA, NPUKPBITbIE UMU OOLUMPHBIE MIIOCKOCTH C HACKaJbHbIMHU M30-
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Puc. 1. IIpoToxpaM Tarapckoi 3MoXH U €ro CTpYKTypHble YacTH: 1, 2, 3 — HaBeCbl-KO3bIPbKH
HaJl TUIOCKOCTSIMH ¥ PHCYHKaMH; 4, 5 — HUIIHM B JIEBO# yacTu npotoxpama (HuxcHull mup B ro-
PHM30HTAJILHOM IJIaHe)

Fig. 1. Prototemple of the Tagar Epoch and its structural sections: 1, 2, 3 — ledges over the planes
with rock-drawings; 4, 5 — niches in the left section of the Prototemple (the Lower World in the
horizontal plane)

OpakeHusIMH, HEOObILIKE, pa3MELLIEHHbIE OJHA HAJ APYroil HUILM C HACKAJIbHBIMH H30-
OpaKeHUsIMH B KpaiiHe JIEBOM, BHE 30HbI KO3bIPBKOB, YaCTH NPOTOXpaMa (puc. 1).

IlpoToxpaM ocBewIaeTCs COJMHLEM AO MONYAHS, OC/IE YEro KOMINO3UIUN PUCYH-
KOB B €ro LIEHTPaJbHO! YaCTH Of[HA 3a APYroOil, B CTPOro onpefeeHHoN NociefoBa-
TENBHOCTH, YXOAAT B T€Hb, KOTOpasi OTOpPachIBAETCs I0KHBLIM aOpPHCOM CKallbl.

Ilo ropu3oHTanu MpoTOXpaM MOApa3feNseTCd Ha TPH OTAE]A — JIEBbIA, LEHT-
pajbHbIA ¥ NIPaBbIii, C XapaKTEPHbIMHU [JIs1 KaXOr0 U3 HUX BbIOUTHIMU H300paXKeHu-
sMU. Bo3MOXHO, Kax/blil U3 OTAENOB FOPU30HTANLHOrO IUIaHa NPEACTABASET COO0M
0co0y10 CTPYKTYpY Mupa — ero Hu3, CPEHIOIO H BEPXHIOIO YaCTH.

Ecnu 370 Tak, T0O HusxcHuii mup (N0 rOPU30OHTANH — JIEBBIIi) OJIMLETBOPSIN YIOMSIHY-
Thl€ paHee HUILIY, pa3MelleHHbIE OflHA HaJ| ApYroi. bonbllast yacTh PUCYHKOB B HUX TOY-
HOM 00Opa3Hoil npeHTHHKauuu He nopaaerca. M Bce xe B BEPXHEH U3 HUIU BbISIBJIEHBI
N300paxKeHusi COBbI M MYALIErocs Ha €3[[0BOM XXUBOTHOM CYLIECTBA C JIYKOM B pyKax (11a-
MaH?), a B HXXKHEH — SLIEPHULIbl B aHTPONIOMOp(a, pUrypy KOTOpOro OnpeaesnsoT pef-
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Puc. 2. HeGecHas (BepxHsisl) 30Ha cpeHero otaena mporoxpama. PuUrypbl NpeacTaBisioT,
BO3MOXHO, U300paKeHHsl CO3Be3Mi, 3B€3 U CBETUI

Fig. 2. The heavenly (upper) zone of the middle section of the Prototemple. The figures might
represent constellations, stars and other heavenly bodies

KO pa30pocaHHble BbIOOMHBI (PHCYHOK CMOTPHTCS “‘ceT4aThIM”’, KaK Obl “mosynpo3pady-
HBIM”, UTO, BO3MOXHO, IPH3BaHO OTPA3MUTh HAEIO MOTYCTOPOHHOCTH Huxnezo mupa).

Oco0blii MHTEpEC MPENCTABISAET LUEHTPANbHBIA OTAEN MPOTOXpaMa, MPUKPBITHIA
caMbIM OOJIBbILNM U JANeKO BbICTYNAIOUIMM KO3bIPbKOM. DTOT OTAE], B TOPU3OHTAJb-
HoM mnane — CpeOHuli mup, IO CTHIHMCTHKE W XapaKTepy PUCYHKOB Ha IMIOCKOCTHX,
PAacMoJ0XEHHbIX N0 KO3bIPbKOM, YETKO MOAPA3AEsAETCS 0 BEPTUKAIM HA TPH 30HBI.

1. Bepxnaa 30na, c ONMHOYHBIMH PUCYHKaMH, KOTOpbI€ B OONBIINHCTBE HE MOJ-
maroTcsa 00pa3HOMy MCTONKoBaHUIO. Cpegy HUX MOHSTHBI, MOXaNnyi, JHIUb CON0Ba
JI0Csl C YaCTBIO TYJIOBHUILA M (PUrypa aHTponoMopga, n306pa>keHHOro Mo MOosiC C OT-
CTaBJIEHHON Ha3aj pyKoi. DTy 30Hy cleayeT, MO-BUAUMOMY, BOCIHPUHMMATh Kak
Bepxruii mup neHTpaabHOrO OTAENa IPOTOXPaMa, TO €CTh 3TO HaO0 BOCIPUHHUMATh
KapTuHO# Heba c pacnonoXeHHbIMH B MpeAenax ero co3Be3ausiMu, a BO3MOXHO, U C
0c000 NOYNTAEMBbIMU 3BE3[laMU U CBETUJAMHU (pHC. 2).
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Puc. 3. [1epBblit 60raThlpcKuii NOABUT reposi — nobena Hajl BETMKaHOM
Fig. 3. The Hero’s first heroic deed — his victory over a Giant

2. Cpeonssn 3ona, c MHOrO(UT'YpHbIMU KOMNO3HLUSMH PEANTUCTHYECKOTO CTHIIS,
06pa3yIolUMU BMECTE CBA3aHHbI CO MHOTMMH ACUCTBYIOLIMMH JULAMH CIOXKET H3
SKH3HU 3MHYECKOro repos. JTa 30Ha IEHTPAJbHOrO OTAENa MIPOTOXpaMa BHE COMHe-
HUii npefcTaBisieT Cpeonuii mup, 3emaro, obumenw arodeli. MHOrourypHble KOM-
NO3UIUH, CBOErO0 pOAAa KapTHHBI, NMPEACTABAAIOT 3TallHble 3MU30Abl 3€MHOM KU3HH
repos-6oraTbIpsi.

O6pa3Ho-Xyf0XKECTBEHHOE MOBECTBOBaHME HaYMHAaeTCs (KaK M MONOXEHO B re-
POMYECKOM CKa3aHHH, OBESIHHOM Tparn4eckUuMU MOTUBAaMH) CO CLiEH yOuiicTBa Bpara-
MH BOHMHA, NO-BUAMMOMY, OTLIa Gyfywiero 60oraTeipsi. ¥ OUTBIM JIEXXHUT H BTOPO# 4de-
J0BeK (Horu ero obpauieHbl BBEPX), BO3MOXHO, 3TO MaTh MJH COTOBapHL] IO paT-
HbIM flesiaM 6oraThipsi. Boun u300paxkeH CTOSIIIMM Ha KOJIEHSX U ONUPAIOIUMCS Off-
HOU pYKOH Ha cTpeny. B apyroi, nogHsTO# BBEPX, pyKe 3aXKaT, BULMMO, KOPOTKHUHI
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Puc. 4. [lap 6oratbIpio 3a ero no6easl — opyxue 1 oueM
Fig. 4. A gift to the warrior for his victories: arms and a helmet

MeY UM KMHXKaJl — BOUH NBITAETC OTOMTBCS OT Hace[aloLMX C3a1 U CIiepeay Bpa-
roB, HO y4acThb €ro, Cyas no BceMy, pelieHa. I1o ronose rotroB HaHecTH yaap CTOs-
LIMA BEpeNy Bpar, Me4 BbIOUBAET U3 PYK CTOSLIUH C3a/IH...

Crnepyromast KOMNO3UIMSA NPEACTABISET CLEHY CNaceHHs Malb4lKa KEHIINHOM,
001a4eHHO B BbICOKHMI NapafHblil rONOBHOU y6op ckugcekoro tuna. Yacte Tena ee
oopMJiieHa pa3peKEeHHOH BbIOMBKOH, YTO MOXeT ObITb BOCIIPHHATO HaMEKOM Ha
00KECTBEHHBIH CTATYC JaMbl, CIACUTENIbHUIIBI OCUPOTEBIIEr0 peOeHKa.

IIpaBee pa3MelaeTcsi CLieHa CPaXKEHHsI XpPYNKOro CTPOHHOrO IOHOIIM C BEJH-
KaHOM (puc. 3). OTa KapTHHa MOXeT ObITh Ha3BaHa TakK — “[lepBslit 60raThIpCKUi
noasur repost”. IloagpocTok, c1a6o BOOPY:KEHHBIH, THILIEHHBIA NIPU3HAKOB (PU3UYe-
CKOH MOLIY, C KOCHYKOI, B IE€TCKO! HIANOYKe C KO3bIPbKOM, MOOEXAAET UraHTa B
uieMe, ssBHO He PaBHOTO €My IO cHJie M Habopy opyxkHs. IIpOTHBHHK maHMYECKH
yO€eraeT OT FOHOro MpeciiefoBaTelNs U, 3HaYUT, HCXOJl HEPAaBHOIO NOEJUHKA HE BbI-
3bIBa€T COMHEHHUSI.

Ouepennasi MHOrouUrypHasi KOMNO3HIHS HJUTIOCTPHPYET 0CO00 BaXXHOE COObI-
THE B XXH3HHU TENEPD JIEFKO y3HABAEMOTO repost — FOHOIIA B TOM XK€ CKPOMHOM Ofiesi-
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Puc. 5. 'n6enb reposi, nonasLiero Ha 4yxk6uHe B 3acafy
Fig. 5. Death of the Hero got into ambush in a foreign land

HUU NPUHUMaeT OT OOPOAATOro CTapua, BUAUMO CTapeilIuHbl MIeMEHH, “‘6oraThip-
CKHii fap” — LLIeM, JIYK ¥ KUHXKan (puc. 4). 3a aKTOM 3THM HaOJMIONAIOT BBICOKOE CKe-
neToobpa3Hoe CyIecTBO, OYEBUAHO NPENOK, H LIIaMaH, CTOSILIUIA Ha MeJIBe[ie U 3aHs-
ThIil BApKO# B KOTJIe Msica IPHUHECEHHOTO B XEPTBY KuUBOTHOro. K pacnnacranHoi
HIKype ero ycrpemisieTcs: co0aka, a B KOTeJl 3arisfblBaeT 3Meeo0pa3Hoe CyLeCTBO
(npakoH?), npuBJleYEeHHOE, BUTMMO, ONYyPMaHUBAIOUIMM 3aMaXOM KEePTBEHHOM MULIH.

INocnenuue cueHbl 3eMHOM XXU3HU 6OraThIpsi, KaK M MOJIOXKEHO MO 3MOCHOMY Ka-
HOHY, Tparnuibl. EBponeougHoro o61mKa repoii ¢ COToBapHileM, 3aKOBaHHbIE B OC-
nexu ¥ NpeBOCXOJHO BOOPYXKEHHbIe, MONafaloT B 3acapy (puc. 5). boraTeipb rubHer,
MOPaXXEeHHbIA CTPENIOi, YTO NOATBEPXKAAET CLieHA BO3JIEXKAHHUsI €ro Ha CMEPTHOM IO-
Mocre. IIporcxoguT Bce 3TO re-TO BAAJIH OT POAHBIX MECT, Ky[a, BEPOSATHO, OTIpa-
BHJICSL T€pOi Ha MOMCKH JOCTOMHOrO €ro CMJ, My>XeCTBa M OTBard MPOTHBHHUKA (Ha
pOnKHE eMy, Hao MoJIaraTh, HUKTO yXe He MOT MPOTHBOCTOATH). B 4yKux kpasx 60-
raThipb BbIHYX/E€H ObL1 MepeaBUraThCs He Ha JIOIafd, KaK CEI0Balo CTPAaHCTBO-
BaThb XpabpoMy GoraThIpio, a Ha nbikax. Kpas Te monHbl onacHocTel, noaToMy 6ora-
ThIPS COMPOBOX/AIOT, MIOMUMO COTOBApHUINA, AYXH U 60TH, KOTOPbIE OrPaXKAAIOT €ro
OT cylecTB Bpaxpae6GHoro mupa. CueHa ru6enu reposi OT CTpeJibl Bpara ecTh OfHO-

222



Puc. 6. LlenTpanbHas cueHna B [Ipeucnonnei. I'epoit (purypa ¢ nogHATHIMM pyKaMH Npasee
602xecTBa ¢ PaI0COM) MHHYET INIaBHOE NPENSTCTBHE B CTPAHCTBHSX €ro 1o ranepesm Huoc-
He20 mupa

Fig. 6. The central scene in the Underworld. The Hero (the figure with raised hands, to the right
of the Deity with a phallus) passes the main obstacle in his wanderings through the galleries of
the Lower World

BPEMEHHO M KapTHHAa NMPOTHBOOOPCTBAa GOroB U AYXOB ABYX MPOTHUBOCTOSILUMX CTO-
poH. MipeHTuduKauuu Tex U APYruxX 4acTo 3aTPYAHHUTENbHbI U3-3a CXEMAaTHYHOCTH
¢uryp u “paccestHHOCTH” BbIOMBKHM. MOXKHO HILb 3aMETUTh, YTO HA CTOPOHE Oora-
ThIPSI BBICTYNAET HeKast OOrUMHs, MAYLIAst Ha JbIXKaX, ¥ 60XeCTBO B LueMe, H300pa-
>KEHHOE IO MOSC, a Ha CTOPOHE Bpara — 3MeeBUJIHbIE CYLIECTBA (APaKOHbI?), OUH H3
KOTOPbBIX U3PbITaeT M3 NAaCTH I1aMs B CTOPOHY 60XKeCTBa B ILJIEME.

3. Huxcnan 30na UeHTPANbHOTO OTAENA NpoToxpama ecTh [Ipencnogusisi, Hace-
JIeHHasi iyxamMu U 6oraMu mopseMHoro mMupa. Uepena KOMNO3ULMM, pa3MEIIEHHbIX
OfiHa OKOJIO ApYrodl B CTPOroi MOC/NeA0BaTEIbHOCTH, MOBECTBYET O OOPEHHUSIX AyXa
reposi mocjie OKOHYaHus ero 3eMHoi Xu3Hu. B [Ipencnogneit on cpaxaeTcs ¢ pa3Ho-
ro BHAA CYLIECTBaMU, KOTOpbIe B GOJIBILMHCTBE CY4YaeB HE NOAAAKOTCS UAEHTU(DHKA-
LMY, IPEOA0JIEBAET XOPOBO/bI AYXOB, OJIOKMPYIOLIMX NPOXOABI, BCTYNaeT B 60pu0y C
HEKHM CYIIECTBOM, BOCCEAIOLUM Ha BOJIKOOOPa3HOM XHIIHMKE. BoraTeipp MHUHYyET
BCE mMpensTcTBUs. EMy ynaeTcs gaxe ycnellHO NMPOWTH riaBHYIO B Huoxnem mupe
nperpajgy — MNpOCKOJb3HYTh MUMO ABYX YXKacalOUIUX, CKEJIETOOOpa3HOro BHAA Biia-
nbik [Ipeucnonneit. 2KepTBeHHbI 1OCh C BbIBEPHYTOH 3ajlHEN 4YaCThbIO, NOBEPHYTHIA
K HoraMm 6oroB HuxxHnezo mupa, OTKpbUI, BAAMMO, €My AOPOrYy B MHOW MHp (puc. 6).
dunanbHbIe 3nM301b1 6bITHS AyXa repos B [lpencnonxeit AEeMOHCTPHPYIOT BBIXOJ €I0

223



OTTY/la, OTKYAA [/Isl MHbIX YEJOBEYECKHX CYIIECTB, THILEHHBIX, OYEBHAHO, ompefe-
JIEHHBIX HPABCTBEHHBIX, (PU3NYECKHX H JYXOBHbIX KayecTB, “HeT Bo3BpaTa”. OH nos-
BJsieTcst BHe rpaHul [IpeucnogHeit B nonHoM 60eBOM 00J1ayeHUH U BHOBb BCTyMaeT
B CpaXK€HHMe C Bparami, BO3MOXHO, Ha He0ecax, MpeBpalasich B KOHLE KOHLOB B
¢haHTacTHUECKOro o6NNYbg NTUIEOOpa3HOE CYIIEeCTBO, HafieleHHOe, BUAUMO, Oec-
CMepTHEM.

OKo0J10 NOHOXKHUS CPEIHEro OTAENa NPOTOXpaMa, Ha ypoBHe 30HbI I1pencnogHeit
JeXaT IJIMThl YHUUYTOXEHHO# B APEBHOCTH MOTHIIbI, Iie, BO3MOXHO, ObI1 3aXOPOHEH
NPOTOTHUN CaMOro repos 3noca, a fanee, B 60JOTHCTON HU3MHE Pa3MCINAETCS MO-
TUIBbHUK, a TaKXe, ObITb MOXET, pa3pyllleHHble OCTAaTKHM (PYHIaMeHTa KaKoro-To
CTpoeHHsi. TO NMO3BOJSET CAENATh BbIBOJ, UTO CTOJIb BEJINYECTBEHHbIA POTOXpaM
MO3[HETArapCcKoil 3MOXU ObLN YacThIO BbICOKOMOYHUTAEMOIO LEHTPA, CBSI3aHHOTO C
OTIPAaBJIEHUSIMH NIOrpebaNbHbIX KYJ1bTOB. BecbMa BEpOSATHO, UTO rNaBHOM YaCThIO HX
Ob1JI0 HCIIOJIHEHME CKA3UTEJISIMH 3MI0XH Tarapa No3THYECKOro no ¢popMme 3mnoca o re-
poiickoi xku3Hu 6oraTeips Ha 3emie, B [lpeucnogseit u Ha He6e. HeT u ocoboro pu-
CKa MpeNoNIOXKHUTh, YTO HCIIOJHEHHE 3TO CONMPOBOXAANOCH MY3bIKOH.

Ecnu 3To 6b1710 TaK, TO NPEACTABIEHHs XPeUyecTBa, MHTE/IIEKTYalbHO! U AyXOB-
HOW 3/TMThI PAHHErO XeJIe3HOro BeKa XakacHy, ‘06 ycTpoeHun Mupa” uMenu [upo-
KO€ pacnpOCTpaHEHHE B Pa3HbIX CIOSIX CTEMHbIX KOUeBHUKOB tora CuOupH.

Structures and inhabitants of the Universe in the world outlook
of the Tagar Priesthood of Southern Siberia

Vitaliy Larichev
Institute of Archaeology and Ethnology of the Siberian Division
of the Russian Academy of Sciences, Novosibirsk

The foothills of the Kuznetsk Alatau of North Khakasiya (the south of Western
Siberia) are remarkable for an exceptional concentration of ancient sites, dated from
Palaeolith to the Early Middle Ages. Here, along the valley of Belyi Iyus, the swampy
and water frontier of the mountain taiga country and the arid steppe, an effective in its
beauty range of rocky hills, the so-called “Sunduki” (“Chests”), is located. The range is
protruded far into the plain. The “Sunduki” are quite favorable to observe the risings and
settings of the heavenly bodies, for the long-distance horizon is seen from tops of the
hills within the tens of kilometres limits.

It is this circumstance that might have predetermined localization of some charac-
teristic objects here, the astroarchaeological aspect of which are clearly detected:
astrogrounds related to burial grounds; aligned slabs; sun-dial; great astrosanctuaries,
called “sites of ancient settlements” by archaeologists, and prototemples with rock pic-
tures. All these objects taken together enable to reconstruct the true level of astronomi-
cal knowledge of the Tagar Priesthood, as well as the Tagar people’s cosmology, astral
mythology and heroic epos.

Let us imagine the most remarkable and grandiose of the above mentioned mon-
uments — the rocky Prototemple of the late period of the Tagar Epoch (the III-rd cen-
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tury B.C.). It is at the foot of the southern extremity of the fourth “Sunduk” (“Chest”).
Here, the rocky cliffs, orientated to the East, had been specially worked up by the
builders — stone-cutters. The Prototemple has the following structure three ledges,
large planes with rock pictures protected by the ledges, small niches placed one over
another with rock pictures in the extreme left section of the Prototemple, beyond the
ledges (Fig. 1).

The Prototemple is sunlit till afternoon, then the pictures in its central section, one
after another, in strictly defined sequence recede into the shade cast by the southern part
of the rocky cliff.

Along the horizontal line, the Prototemple is subdivided into 3 sections — the left,
central and right ones with their particular pecked pictures. Each of these sections might
represent a special structure of the World — its lower, middle and upper parts.

If it is really so then the Lower World (in the horizontal plane — the left section) was
embodied by the above-mentioned niches placed one over another (Fig. 1, 4,5). Most of
their pictures cannot be exactly identified. Nevertheless, in the upper niche there have
been revealed pictures of an Owl and a Human Being (Shaman?) racing on a draught-
animal and having a bow in his hands, and in the lower niche there are a Lizard and an
Anthropomorphous Figure formed by sparsely located small peckings. The drawing
seems to be translucent, which might reflect the idea of the Other (Lower) World.

The central section of the Prototemple is especially interesting. It is shielded with the
largest far overhanging ledge. In horizontal plane this section symbolizes the Middle
World. Along the vertical line it has 3 zones.

1. The upper zone, with solitary pictures which cannot be clearly interpreted; among
them, only the Elk’s head with a part of its body and an Anthropomorphous Figure
depicted up to his waist, with his arm put backwards are understandable. This zone must
be perceived as the Upper World of the central section of the Prototemple that symbol-
izes a part of heavens with constellations related to it and possibly the most admired stars
and heavenly bodies (Fig. 2).

2. The middle zone, with multi-figure compositions of realistic style, which taken as
a whole form the plot with lots of characters related to the epic hero’s life. This zone of
the central section of the Prototemple undoubtedly represents the Middle World, the
Earth (people’s dwelling place). The multi-figure pictures embody some important
episodes from the hero-warrior’s earthly life.

The graphic narration begins (like any heroic legend with tragic motifs does) with
scenes of murdering a warrior by his enemies. The warrior must have been the future
Hero’s father. One more person is lying dead (his legs turned upwards), who might have
been the Hero’s mother or his military companion. The warrior is depicted kneeling and
leaning by the hand on the arrow. In his other raised hand he must be holding a short
sword or a dagger. He is trying to beat off the enemies attacking him from the front and
back. But his fate must have already been determined: the one standing in front of the
warrior is ready to let off an arrow at his head and the one standing behind is knocking
the sword out of the warrior’s hand.

The next composition represents a scene of rescuing a boy by a woman wearing a
high smart headgear of the Scythian type. A part of her body is formed by sparse peck-
ings, which may be considered as a hint at the divine status of the woman rescued the
orphaned child’s life.
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To the right there is a scene of fight between a slim youth and a giant (Fig. 3). This
picture may be called “The first great deed of the Hero”. Poorly armed and deprived of
any signs of physical strength, the Youth wearing a plait and a childish hat with a peak
wins a victory over the Giant wearing a helmet, who is not equal to him in strength and
weapon. The Giant is running away in panic terror from the young persecutor and, it
means, that the outcome of this unequal fight is obvious.

The next multi-figure composition illustrates an especially important event in the life
of the now easily recognized Hero: the Youth, wearing the same simple clothes, is
receiving ‘the warrior’s gift” — a helmet, bow and dagger from a bearded old man, appar-
ently the tribe’s elder (Fig. 4). A tall skeleton creature (evidently an ancestor) and a
shaman standing on a bear and cooking meat of a sacrificed animal in a copper are
watching the scene. A dog is rushing to the animal’s skin thrown in the ground and a ser-
pentine creature (a dragon?) attracted by stupefying smell of sacrificial meal is looking
into the copper.

The last scenes of the Hero’s earthly life are tragic as they used to be according to
the epic canons. The Hero of European appearance and his companion, both having good
armors, get into ambush (Fig. 5). Defeated by an arrow, the Hero dies, which is proved
by the scene showing him lying on his deathbed. Those events took place somewhere far
from the Hero’s native land, where he had set off for in search of the opponent equal to
him in strength, courage and bravery. In his native land he might not have found any
longer those who could have resisted him. The last fight occurred in far away lands
because the Hero was forced to ski instead of riding a horse, as a brave warrior should
have done. Those lands were full of danger that is why the Hero was accompanied not
only by his companion but also by spirits and gods, protecting him from creatures of the
hostile world. For this reason the scene of the Hero’s death from the enemy’s arrow rep-
resents at same time the fight between gods and spirits of two antagonistic sides. The
sketchy character of figures and “dispersion” of peckings cause difficulties to identify
personages. It should only be mentioned that a Goddess, going on ski, and a deity wear-
ing a helmet, pictured up to his waist, are on the Hero’s side. Whereas serpentine crea-
tures (dragons?), one of which belches flame out of its mouth towards the deity in hel-
met, stand up for the Hero’s enemies.

3. The lower zone of the central section of the Prototemple embodies the
Underworld inhabited by spirits and gods related to it. A series of compositions strictly
arranged one by another represents fighting of the Hero’s soul after death. In the under-
world he is struggling against different creatures, who can hardly be identified in most
cases. The Hero overcomes the spirits closing passages, he engages in battle with a crea-
ture riding on a beast of prey of the wolfish type. The Hero overcomes all obstacles and
even the main one in the Lower World: he succeeds in passing two terrifying skeleton
rulers of the Underworld. The sacrificial Elk with its twisted back part, which is lying at
the feet of gods of the Lower World, must have opened the Hero the way to the other
World (Fig. 6). The final episodes of stay of the Hero’s soul in the underworld show his
coming out, although for other human beings deprived of certain moral, physical and
spiritual qualities there is no way back from there. Well armed he emerges beyond the
bounds of the Underworld and again starts fighting against his enemies, possibly, in
heavens, after all, turning into a fantastic birdlike creature, apparently endowed with
immortality.
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At the foot of the middle section of the Prototemple, on the level of the Underworld
zone, there are gravestones of a tomb destroyed in ancient times. Here the prototype of
the epic Hero might have been buried. Further, in a swampy valley, there are a burial
ground and perhaps the ruins of foundation of some erection. It enables to conclude that
such a magnificent Prototemple of the late Tagar epoch was a part of the top sacred
centre connected with burial rites. Their main part must have been poetical narration
about the Hero’s life on Earth, in the Underworld and in heavens recited by the story-
tellers of the Tagar epoch. Such a narration is supposed to have taken place with music
accompaniment.

If it was really so then the ideas of Priesthood, the intellectual and spiritual elite of
the Early Iron Age in Khakasiya, about the structure of the Universe were widely spread
among different strata of the steppe nomads in south Siberia.
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AcTtpoHoMuuyeckumn acnekrt rpora Akbayp
Ha 3anagHom AnTtae

JIeonuo Mapcaooaoe
Tocyoapcmeennbiii Ipmumaxc, Cankm-Ilemep6ype

CasiHo-AnTalickas apxeonoruyeckas skcneguuus I'ocygapcTBeHHOro JpMuTaxka
B 1997-2000 rr. uccnenosana namaTHukd B Bocrounom Kaszaxcrane okono ropopa
Ycre-Kamenoropcka (Mapcadoaos, Camawes, lllep, Epmonaesa, Kypmankyaos, Xe-
mubaes, 1998; Mapcaooaos, 1999). Panee 3.C. CamawueB u3yyan HacKajbHbIE PUCYH-
KM B TPOTE Y MOAHOXbsA ropbl AKGayp Ha 3anagHoM Anrae (y noc. Jlenunka). OH oT-
METHJI pa3Hbl€ MOMEHTBI IPOXOXK/ACHHUS JIyYel CONTHIIA B TeYEHHE [HS Yepe3 OTBEPCTHE
B IIOTOJIKE 'POTA U UX B3aMMOCBSA3b C PUCYHKaMHU Ha cTeHax (Camawes, 1992. C. 15-19,
185-189). Ha creHax rpoTa HaHeceHbl KpacHO# KPacKOi PUCYHKH KO371a, KOJIECHUIIBI,
KpecTbl, reomeTpuyeckue ¢urypsl u ap. MccnegoBaHus skcneauuuu JpMHUTaKa MoKa-
3al4, 4TO B CKAJIbHOM IpOTe ropsl AKOayp, BO3MOXXHO, HAaXOMJICS CTallMOHAPHBIH ac-
TPOHOMHUYECKHil HabntofaTenbHblid NyHKT (Mapcadoaos, 1999).

ITocne HOBOro KONMpPOBaHHS JPEBHUX PHCYHKOB, BBINOJHEHHBIX KPACHON Kpac-
KO#i, 6bl1a NPEANpPHHATA NONBITKAa HAHTH 3aKOHOMEPHOCTH B MOCJIENOBATENbHOCTH
HaHECEHHUs] PUCYHKOB Ha CT€HE M NIOTOJIKe rpoTa (puc. 1; 2). [leTanbHblil IpoMep Beex
U300pakeHUN U pacCTOSIHUN MEXy HUMHU MO3BOJIMII NPEABAPUTENBHO BBISBUTD [BE
rpynnsl 3HaYuMbIX padmepoB: 180 —90 — 45 — 22,5 - 11,3 — 5,7 cM, a Takxke 60 — 30 —
15 — 7,5 cM. BeposiTHO, 3TN pa3Mepbl SBASIOTCS COCTABISIOIIMMU OQHOTO MOAYJS —
okoJo 180 cM, — paBHOrO Of{HO# NPSAMOIi Ca’KE€HHU WM “KyJauy’’ TIOPKCKHX HapOHOB —
PacCTOSIHUIO MEXJy Pa3MaxoM BbITAHYTBIX TOPU3OHTANBLHO PYK B3pOCIIOro YenoBeka
OT 60MBIIOro Nanpla OfHON PYKH A0 OOJIBLIOrO Maablia APYroi.

OHu Mornu ObITh NOJYYEHbI MYTEM MOCNENOBAaTENBHOIO CKIAaAbIBAHUS MEPHOM
“BepeBKH” Ha iBe yacTu: 180 cM :2=90cm: 2 =45 cm : 2 =22-23 cM u T.10. Bropyio
Ipynny 3Ha4YMMBIX pa3MEpOB MOTJH IOJNYYUTh, CIOXHB BEPEBKY BHayaje B TpPHU
pa3a — 180 cM : 3 = 60 cM, a 3aTeM nocnegoBaTeNbHO Ha ABe YacTH — 60 cMm : 2 =
=30cM:2=15cMmu ..

Pa3Hble paccTossHus MEX]y (PUrypaMH MOTJIM HCIOJIb30BAThHCS C Pa3HbIMH LiENs-
Mu. U3 npenBapuTenbHbIX 0000ILEHUI ClielyeT OTMETHTB, YTO OTPe3KH 1o 22,5-23
U 45-46 cM (mAAbL M JIOKOTh) Yallle NMPUMEHSJIUCH NPU pa3METKe MEXY I1aBHbIMU
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Puc. 1. 3anagubiit Antaii. Fpot Ak6ayp: /, 2 — feTanu KOMIIO3ULHH HACKAJIbHbIX PUCYHKOB
Fig. 1. Western Altai. The grotto of Akbaur: /, 2 — details of rock drawings composition

n3obpaxeHusiMu. Hanpumep, oT Mecra nepeceyeHus IMHUIA B YETHIPEXYTOJbHHUKE C
KpecTtoM Ne 1 oT/10XKeHbI OTpe3KH 1o 46 cM J10: 1) ronoBsl yenoBeka Ne 6a; 2) royo-
Bbl KO371a Ne 5; 3) cepenunbl yyma Ne 34 u T.1.

PeanbHOCTB Cyl11eCTBOBaHUS Pa3METOYHOTO MOYJIS AJTMHON OKOJIO 23 CM MOXHO
MPOCJIEAUTD MO PACCTOSTHUIO MEXKAY ABYMS TOUYKaMU — BEPXHUM U HHKHUM KOJIeCaMu
NOBO3KHU, paBHOM 23 cM (pHuc. 3).

Paccrosinust no 60 cM yacTo 0GHapy>KUBAaeTCS MEXY OCHOBHBIMU TOUYKAMH I'JIaB-
HbIX (puryp u Kkpecros. Hanpumep, oTpe3ku no 60 cM HaXogATCs MEXNY CIEAYIOLIH-
MH TOYKaMH: 1) ronoBaMu aHTponoMoppHbIx puryp Ne 2 u 6a; 2) Toukoi Ne 2 u LeH-
TpoM uyyma Ne 35; 3) ronoBoit yenoBeka Ne 2 ¥ royioBoi Ko3na Ne 5; 4) ueHTpoOM KBaji-
pata Ne 7 u ronoBo# ko3yia Ne 5; 5) HUXKHUM M BEPXHUM KOJIECAMH MOBO3KH U 60JIb-
LIMM H CpEeHUM KpecTaMu Ne 27 u 56 u T.A.

229



Puc. 2. OcHoBHble 3HaKH U GHUrypbl U3 rpoTa AkbGayp
Fig. 2. Main signs and figures from the grotto of Akbaur
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Puc. 3. Ak6ayp. PazmeTka ¢ paBHOCTOPOHHUM TPEYrONIbLHUKOM H OCHOBHbIE CBSI3H YETbIpeX-
yroiabHuKoB (Ne 1, 7)
Fig. 3. Akbaur. Marking with an equilateral triangle and main ties of quadrangles (N 1, 7)

Otpe3sku 1o 90 cM HCTONB3OBANUCH Al pa3METKH PAcCTOSHUI OT 6a30BbIX TO-
4eK IJ1aBHbIX (Uryp MO yAaJleHHbIX TOYeK (B OCHOBHOM KpecrtoB). Hampumep, or
TOYKHM Ha rosioBe gpakoHa Ne 3 o 90 cM OTJI0XXEHO B pa3Hbl€ CTOPOHBI IO KPECTOB B
cnepyomux Toukax — Ne 16, 22, 47, 69 u T.1. (puc. 1, 2).

Paccrosinust no 30 cM MHOTOKpaTHO MCNOJIB30BANUCH JJIs1 pa3METKU PAIOM pac-
NOJIOXKEHHBbIX ¢puryp. Hanpumep, U3 1ieHTpa yeThIpexyroibHUKa ¢ Kpecrom Ne 1 mo
30 cM OTJIOXEHO [0 LIEHTPA HUXKHEro Kojeca NoBo3kH Ne 4 u no kpecra Ne 33. Pac-
CTOSIHMSL MEX[Y 3THMHU TpeMsi Toukamu 1o 30 cM, TO eCTb UCNONb30BaH MPUHLIMII
paBHOGEPEHHOrO TPEyroyiibHUKa co cTopoHoi#l paBHo# 30 cM (puc. 3). OT GonbLioro
Kpecta Ne 27 B pa3Hble CTOPOHBI OTJIOXKEHbI OTpe3KH 1Mo 30 cM H T.J.

Hau6onee yacto BcTpeyatoTcs paccrosiHus no 30, 60 u 90 cm.

Ha nortosnke rpota pacnonoxeHo OKpyrioe OTBEPCTHE, Pa3MEPOM OKOJIO OfI-
HOrO MeTpa — MOCTOSIHHOE MeCTO HaONIOfEHHUs 3a COJIHLEM U HOYHBIM HEOOM.
ITepBbIMH TOYKaMM IPU pPa3METKE PUCYHKOB MOTJM NOCIYXXUTb NOATPEYrOyb-
HbIH BBICTYI OTBEPCTHUS HAa MOTOJKE rPOTA, KBAApAT C KPECTOM B LEHTPE CTEHDI
U CIIOKHasi (pUrypa B J1€BOM yriy rpota. PacctossHust MeXXay 3TUMHM TOUKaMH paB-
Hbl 180 cM. BeposiTHO, B APEBHOCTH OHU ObLIIN OIpefe/IEHb] IO IPUHLIMITY PaBHO-
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CTOPOHHETO TPEYrojbHHUKA (CO CTOpPOHON paBHOH 180 cM, UM OHOM NpsSIMOY ca-
KEHH).

Hauyanom pa3MeTkH Npu HaHECEHHH PUCYHKOB, OYEBHIHO, siBsieTcs urypa Ne 1
(puc. 1). OT ueHTpanbHOM TOYKH A0 noja rpota — 90 cM. DTO paBHO MOJCAXKEHHU. 3a-
TeM OT pUrypbl Ne 1, B OCHOBHOM MCHOJIB3Ys IPHHLUII PABHOCTOPOHHETO HJIM PAaBHO-
OGEIpEHHOrO TPEYTOJbHUKA, TIOCTENIEHHO ObIIM HaHECEHbl BCE OCTalbHblE (PUTYPHI.
HccnenoBanust B 3TOM HanpaBieHUu B rpote AkOayp OynyT npoponxkeHsl. Ho yxe
cefiyac MOXHO CHEJaTh NpeJBapUTE/bHble BbIBOMBI.

BaxxHOCTb LEHTpaNbHON TOYKH Obla MOTYEPKHYTA PACTIONOXKEHHBIM PSAJIOM pH-
CYHKOM Jiexaniero yenoBeka. Ecnu coBpeMeHHbI HabniogaTenb, TaKXKe KakK U ApeB-
HHI, JIS2KET Ha CNIMHY Ha MOJy TPOTa, TO H300paXkKeHUe KO3ja, NOKa3aHHOIO Ha CTe-
He B NIEPEBEPHYTOM BBEPX HOTraMH BUJIE, NIPH B3rNsfie BBEpX, OyJeT B HOPMAJIbHOM
NONIOXEHUH — Horamu BHHM3. Ecnu HabniopaTenb NOCMOTPHUT BHEpel, TO Nepej HUM
OTKPOETCS I0ro-3anajHas 4yacTb TOPM30HTA — YYACTOK 3aXO/la COJIHIIA B OCEHHE-3HM-
Huii nepuoa. Ha HeGe 3TOT mepHoi B OCHOBHOM cBsi3aH ¢ co3Be3nueM Kosepora,
€MHCTBEHHOI'O XKMBOTHOT'0, H300paXkeHHOrO Ha cTeHe rpoTa (puc. 2, ¢wur. 3, 5). Ko-
3eJ1, KONEeCHULA U reOMeTpUYeCKUe (PUryphl BINOJIHEHb! KPACHON KPAcKOy, BEPOSIT-
HO, BO BTOpOii nososuHe II ThicgueneTus fo H.3. He MCKIIOYEHO, YTO PUCYHKHU ObIU
HaHECEHBI NaNblieM, OOMAKHYTBIM B KPACHYIO KPacKy (MM KPOBb >KEPTBEHHbBIX XXH-
BOTHBIX — ?7), O UeM CBHAETEJIBCTBYET LIMPHHA THHUHA PHCYHKOB.

Cesatunuiie B Ak6aype, BEpOSTHO, (PYHKILMOHHPOBAJO JIUTEILHOE BpeMsl, TaK
KakK elle ofiHO u300paxkeHue Ko3na ObUIO BBIOMTO NPSMO NOJA OTBEPCTHEM, OKOJIO
BXOfa B rpoT, B panHeckugckoe Bpems — B VIII-VII BB. go H.3. Y 3TOro xo3na por
BbICOKO NOJHAT BBEPX (BLIOUT OTAEIBbHBIMU TOUKAMH), HEOObIIasi FOJIOBA C KOPOT-
KOH MOpAOM U YXOM, JJIMHHAsI TOHKAas 1esi, KOHTYPHOE BBITAHYTOE TYJIOBO C MOATS-
HYTBbIM XHMBOTOM, HeOOJbLIAsA XOJIKa, KODOTKHMIA XBOCTHK U [AJIMHHBIE, CIErKa MOJOr-
HYTbl€ HOTHU C BbIIEICHHBIMU KONBITLAMHU.

PucyHku Oblny CHCTEMAaTH3UPOBaHbI N0 ¢OpMe, B 3aBHCUMOCTH OT CIOXHOCTH U
KOMOHHAaLMM HECKONIBKHUX 371EMEHTOB (pHc. 2). Bcero Ha cTeHax rpoTa GbI10 BbIsiBIIE-
HO Gonee 70 3HaKOB B BUJIe TOYEK, [1ANIOYEK, YIJIOB, TPEYTOJbHUKOB, YETHIPEXYTOJb-
HUKOB, KpECTOB (NpPAMBIX, KOCbIX, C pa3[BaUBaOLMMHUCI KOHI]aMHU H [p.), “AepeBb-
eB”, “lenoyek’”, aHTpONOMOpGHbIX (pUryp, H306paxkeHHil Ko371a, KOJECHULBI U Ap.
OTBepcTue B MOTONKE I'POTa NPENNOIOXKUTENBHO HCIONB30BANOCh U IS (PUKCALUH
OCHOBHBIX CO3Be3[1Uil HOUHOI0O He0a BCKOpE MOCJIe 3aX0fa COJIHIA.

He ucknioueHo, 4TO KOMNO3ULIMS PUCYHKOB B LIEJIOM OTpakaJsia pealbHblil onpe-
AeJeHHbIA y4acTOK 3Be3IHOro HebGa, B KOTOPhIN BXoauiu co3Be3nue bonbioi Men-
BeIMIbI (KOBIL), AJIMHHOE co3Be3fue [IpakoHa, co3Be3nue Kosepora u mp. (puc. 1).

B rpore Ak6ayp npeacraBieHa He NOJHAs KapTUHa He6a, a YacTUYHAsl, HO BaX-
Hasi UMEHHO JIJ11 TaKOH 1oro-3anajHoi opueHTauuu cesitunuiia. Ha creHe rpora u3o-
OpaxkeHbl He “HEeNMOJBMXKHbIE” pealibHble CO3BE3[Usl, a CKOpee 3PUTENbHO-06pa3Hoe
BOCIPUATHE ITUX CO3BE3AMIL

JpeBHue HabmrofgaTenu OOBIYHO NPHUBSI3BIBANIM ACTPOHOMHUYECKH BaXKHBbIE MO-
MEHTBI BOCXOJIa M 3aXOfia CBETHJI K IOCTOSIHHBIM peNnepaM B OKpY3KalolieM JaHamadg-
Te, B IEPBYIO O4Yepeb, K Haubosiee 3aMETHBIM FOPHBIM BEPIIMHAM. DTH Xe 3aKOHO-
MEPHOCTH MPOCJIEXeHb] U B rpoTe AKbayp.

CrnenyeT OTMETHUTbD, UTO K I0ro-3amnagy ot rpota Akbayp pacrnonoxeHa ropa, o-
Ha M3 CaMbIX BBICOKHX U PUMEYATENbHbIX B 3TOM pailoHe. ACTPOHOMHMUYECKHUE pac-
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4eThl M0KA3a/MM, YTO UMEHHO 3a 3Ty TOPYy 3aXOJHUT COJIHIE MEXAY AHSMH BECEHHETO
U OCEHHETO PaBHOJEHCTBHS M JIETHETO CONHLECTOsIHUS. ITO Haubonee GnaronpusT-
HbIH [I71s1 aCTDPOHOMHMYECKHMX HAaOMIOJEHUA B TOPHBIX YCIOBUSX BECEHHE-IETHUMN — PaH-
He-OCEHHUH NEPHUON.

Jpyrue 3Ha4uMble TOUYKHM BOCXO/Ia M 3aX0fja COJIHLIA U JIYHBI “NajaloT” Ha BEPLIH-
HbI UJIHM CKJIOHBI OKPY3KaIOIIUX IOpP, HO IOKa MaJlo HaKOMJIEHHBIX (paKTOB, YTOOBI Ha-
CTauBaTb Ha OOJBLIOH 3HAYUMOCTH TAKHMX TOUEK.

I'eoMeTpu3oBaHHble pUCYHKH M3 AKOaypa, HaHeCeHHble KpacHON Kpackom,
OGJIHM3KH MO CTUJIIO M aCTPOHOMHUKO-KAJICHJAPHOA CeMAaHTUKE K M300pakeHUsIM U3
ceaTunuina Marypa B bonrapuu (Cmotiues, 1998. Ilpun. 1.3) u nerpornugam Cy-
naitMaH-Too B Kuprusuu (Amanbaesa, /1asrem, 1999. Puc. 1-4). K rpoty y nogHo-
XKbsl ropbl AK6ayp 110 CIOMCTOH CTPYKType FOPHbIX MOpoj GJIM3KO CBATHIIMILE Ha
rope OuapoBaTeNbHOM, TaKXKe pacnosoxeHHoe B 3anagHoM Antae (Mapcado-
208, 1998; Marsadolov, Gorshkov, 1999). CrneqyeT OTMETUTH, YTO CBATHJIMILL THNA
ropbl OuyapoBaTenbHO# U rpota AKOayp (MIpUPOAHBIX 00BEKTOB, BKIIOUYEHHBIX B
KYJbTOBYIO A€ATENbHOCTb YenoBeka) B I0xHoi Cubupu 6bl10 ropasgo 6onbuie.
BeposiTHO, K TaKOMy THIy NaMSITHUKOB OTHOCsTCsA ropbl Kenka n Cyngyku B Xa-
Kacuu (/Iapuues, 1992), psan ckanbHbIX BbIxofoB B ypoumine Cemucapr (Kapa-
Bom) Ha Antae (Mapcadoaos, 1991) u npyrue o6 beKThl. 'pOTHI-CBATUIINIIA U3-
BECTHbI U B COCEJHHX paloHax ceBepo-3anagHoro Kuras, rge ectb cKajbHbIE BbI-
XOfbl O/IM3KHMX MO CIOMCTON CTPYKType rop, a TaKXe HacKaJbHble PHCYHKH, BbI-
MOJIHEHHBbIE KPAaCHOM UM 4YepHOM Kpackoi. MHOrue npupogHO-KYyJIbTOBble O00BEK-
Thl, OCBOEHHbIE APEBHUM YEJIOBEKOM H CIIYXXHUBLLIHE NPEAMETOM €ro NOKJIOHEHHS,
He M3yyaJluCh paHee B MaJle0aCTPOHOMUYECKOM, 3THOIpPaHYECKOM U KYJIbTypO-
JIOTHYECKOM aCMeKTax.
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Astronomical aspect of the Akbaur grotto
in the Western Altai

Leonid Marsadolov
The State Hermitage Museum, Saint-Petersburg

The Sayan-Altaic archeological expedition of the State Hermitage Museum investi-
gated a number of sites in Eastern Kazakhstan near the town of Ust-Kamenogorsk in
1997-2000. Some years before Z.S. Samashev (Camawes, 1992) had studied the rock
pictures in a grotto at the foot of the mountain Akbaur (Western Altai). He noticed that
those pictures were connected with the passage of the sunrays through an aperture in the
grotto ceiling at different time during the day.

On the walls of the grotto there were found the pictures of a goat, a chariot, crosses
and geometrical images made with a red paint. Most pictures date from the II mil. BC
(Fig. 1; 2). The grotto might have functioned as a sanctuary for quite a long time because
beside the ceiling aperture nearer to the grotto entrance one more picture of a goat was
made in the Early Scythian period (8t—7t centuries BC).

The investigation undertaken by the Hermitage expedition showed that the Akbaur
grotto must have served as a stationary post for astronomical observations. There was
made an attempt to find out the regularities in the arrangement of pictures. The ceiling
aperture is round and about 1 meter across. It enabled to observe the sun and the night
sky. A square with a cross that is depicted on the grotto wall might be considered as a
central point in the lay out of the pictures. The drawing of a lying person that is close to
this central point emphasizes its significance.

We can assume that the composition of the grotto pictures shows a particular part of
the night sky with the constellations of Ursa Major, Capricornus, Drago and others
(Fig. 1). We succeeded in defining the central point of the grotto multi-figured composi-
tion and deducing the sequence of the pictures creation (Fig. 3). It is worth mentioning
that there are a lot of rock sanctuaries similar to the Akbaur grotto in Southern Siberia,
where natural objects were incorporated into ritual activity of man (Mapcadoaos, 1991;
1998; 1999). The grotto sanctuaries are found in the neighbouring regions of the Western
Altai and North-Western China where there are similar rock structures and rock pictures
made with red and black paints.
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OxoTta Ha eBpOnNencKux HebecHbIX MeaBeaen:
Cnepbl He6ecHOM cUCTEMbl KOOpAUHaT
B CNaBAHCKOMW U Yrpo-(MHCKOM (hOSIbKOPHOMU TpaguLmMm

Po3zaaun ®panx

YHusepcumem 2. Atiosa, wumam Aliosa;
Hrcmumym u3yuenus 6ackos, JIonoor

Cuuraercs, uto Bonbiiasgs MeaBeguiia NpUHAANEXHUT K YUCIY CaMbIX apXauy-
HBIX CO3BE€3[Mii, U3BECTHBIX eBponeidcKuM HaponaMm (Gingerich, 1984). [lo cux nop
He nojjaBanach YeTKOMY BBISIBIEHUIO KaKasi-nu0Oo rpynna ApeBHUX CKa3aHHMH, CBs-
3aHHbIX ¢ HebGecubiM MenBenem. OgHako Giarogapsi HHTEHCUBHBIM IOJIEBBIM HC-
cnegoBaHusiM B CtpaHe 6ackoB (Euskal Herria) ynanocb OOHapy>KUTb LEJbIi LUK
CKa3aHUH# M COOTHOCHUMBIX C HUMHM PHUTYalIbHbIX NEHCTBHH, pacKpbIBAIOILUX NpHU-
KJIIOUYeHHUs reposi-apxetuna Mepsexbero CoiHa (Hartz-Kume), CAMBOJTHYECKH CBSI-
3aHHOro Kak ¢ bonbwoil, Tak u ¢ Manoit Mengsenuuei. ['naBHblit repoi uukiaa —
[OJIy4YeNOBEK-IONYMEBElb JEHCTBYET KaK IIAaMaH-y4YE€HHUK, OTIPaBISIOLIMIACA B
acTpajbHO 3aKOJHPOBAHHOE NMYTELIECTBUE-BUAECHUE, KOTOPOE MOXET ObITh UCTOJI-
KOBAaHO KaK apxamyHoe cKa3aHue o0 uHuumauuu (Bildungsroman) (Frank, 1996;
1997; 1999; Frank, Arregi, B neyatu). Cka3aHHusi BOCXOJAT K paHHEH NaH-eBpomnei-
CKO#l KapTHHE MHpa U NPEACTABIEHHIO O NMPOMCXOXIEHHH JIOAed OT MejBefei
(Fabre, 1986; Peillen, 1986; Praneuf, 1989; Truffaut, 1988; Vukanovich, 1959). Camu
cka3zanus o MenBexbem CblHE — IIMPOKO pacHpOCTPAHEHHBIA MOTHUB B €BpOMNeEii-
ckoM doabknope (Cosquin, 1887. P. 1-27).

CnaBsiHCKHE HapoOfbl 3HAKOMbI CO MHOTHMH MPHKJIOUYEHUSIMH aCTPalibHO-3aKO-
OMPOBAHHBIX MEPCOHAXKEN ITUX UCTOPHH, B TOM uucne Hartz-Kume, 6naropaps Tomy,
YTO B CNIaBSHCKHMX BepCHAX repoil BeicTymaeT moj uMeHeM MBana LlapeBuua unm
HBaHywiky, NpoTHUBHUKAMHM KoToporo sBisitoTca 3meil u Komei BeccMmepTHbIi
(Wigzell, 1983; Wosien, 1969). IlocnenHue fBa mepcoHaxka — aHajlors 6ackckoro
Herensuge unu KoBapHoro 3mesi, KOTOpbIil B CBOIO O4YepEAb BbICTYNAET NPOTHUBHU-
KoM Hartz-Kume!. 3anucanbl UHHO-YrOPCKHE BEPCHU ITUX cka3aHuil. Hanpumep,

! Belpaxalo HCKpeHHIOIO npHu3HaTenbHocTh A-py [. Konesy u a-py B. Konesoit n3 HauponansHo#n
acTpoHoMHuueckoi o6cepBaTopuu (PoxeH) 3a npefocTaBieHHYIO BO3MOXHOCTb O3HaKOMHTBCS C HX HC-
ClIelOBaHHEM, a TaKXKe C 6OrapCKUMH BEPCHAMH PacCMaTPUBAaEMbIX CKa3aHHUM.
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M3BECTHBI BEHT€PCKUE CKa3aHHsl, B KOTOPBIX IVIaBHbIN repoH HajieieH MHOTMMH 4ep-
TaMM wamana-mdamowa (tdltos). OH, NOOOOHO 1IaMaHy, MOJHUMAETCA MO AEPEBY
BbICOTOM 10 HebaZ (Dégh, 1965. P. 313-314; Hoppdl, 1984). Ipyroi BapuaHT Moy Ha-
3BaHueM “Cka3ka 0 MelBeXbeM MajlbyuKe” 3a(pMKCHpPOBaH y HApOa MAHCH K IOTY OT
bepesosa un k ceBepy ot Tob6onbcka (Teppuropus CeBepo-3anagHoit Cu6UpH, MeX-
ny Ypanbckumu ropamu u p. O6s) (Sadovsky, Hoppdl, 1995. P. 118-121).

JlononHuTENbHBbIE MCCEAOBAHUSI MOKa3alH, YTO MHOTHE 3JIEMEHTbI CKa3aHHMM
CTaHOBSITCS MOHSITHBI B CBETE 3HAHMS LIAMAaHCKOTO MCMOJHUTENBCKOrO HCKYCCTBA U
MEJBEXbHUX PHTYAJIOB, a CJIEIOBAaTENbHO, TOHMMaHHs TOr0, KaKMM 06pa3oM NpeoK-
MefBCAL ObLI ICPCHECEH Ha Hedo, B cosBe3ane bonbinas Mensenuua. iHbIMu cnioBa-
MH, 3HAKOMCTBO C MCKYCCTBOM MCIOJIHEHHSI, MAHEPOH MOBECTBOBAHUS, TAHIIEM U MH-
MHKOI1 ME[IBEKbEr0 PUTYalla, a TaKXKe CO CBI3aHHBIMH C HUM OOpslaMH MCLIeJIeHHUs,
MOMOTa€eT YSICHUTb, YTO KOTHUTUBHYIO OCHOBY 3THX UCTOPHII COCTABIISIET IIAMaHCKOE
3HaHMe, LEHTPUPOBAaHHOE Ha Urype Nnpefka-MeaBens. ITO O3HAYAET, YTO B MaTEPHU-
ajie MPUCYTCTBYET 3HAYUTEJIbHbIA aCTPOHOMUYECKHN KOMNOHEHT. OIHaKO pUTyalb-
HOE IEHCTBO 1I1aMaHa MOXET ObITh MOHATHBIM TOJIBKO, €C/IH ayAUTOPUH 3HAKOMa Ta
>Ke camasi pUTyalibHas KapTa, KOTOpO# BiajeeT maMaH. KoleKTHBHOe 3HaHHE KOr-
HUTHBHOH OCHOBBI pUTYyasa obecleynBano ayqUTOPUH U HIaMaHy IOCTYN K OJHOW U
TOY XK€ CUMBOJIMYECKOH KapTe U MOTOMY J€Nallo PUTYajJbHOE NMpPEACTaBlIEeHHUE H MO-
BECTBOBaHHE MOHATHBIM. Ciiel0BaTENbHO, 3pDHTENb JOXKEH BIAJETh U3aBHA Cyllle-
CTByIOLIEH MH(OpMalLKeH B BUJIE CAMBOJIMYECKOro NaHqmadTa u/unu mopenu Bee-
JIEHHOM, 3aKOIMPOBAHHOM B CKa3aHHUsX. BoccTaHOB/NEHHE KOTHUTHBHBIX OCHOB, Oja-
rogapsi KOTOpPbIM NYyTELIECTBHE IllaMaHa MOHMMAJOCh M 3PHTEJBHO OLIYHIAJOCh B
[NPOCTPAaHCTBE COLMANBLHBIM KOJUIEKTHBOM, PACCKa3YMKOM H €ro ayfUTOpHEil, a TakK-
K€ PeKOHCTPYKUHUSI CHCTEMbl KOOPAMHAT, 3aJI0KEHHOH B MOJIe/Ib Y HUBEPCYMa, SIBNISI-
IOTCS1 OCHOBHOM LI€JIbIO HACTOSALIEro HcclenoBaHus. EcTe OCHOBaHMs mosarathb, YTO
paHee cka3aHHus 0 MenBexxbeM CblHE MPOEUMPOBAINCH HAa PUTYaNIbHBIHA NaHqIadT,
MMEIOLLNIA OTYETIMBO y3HaBaeMble XapaKTepHUCTHKH. OHH CBsi3aHbl C HEOECHBIMH
YPOBHSIMH, KOTOpPbI€ Ha3biBaloTCsi BepxuuM, Cpeguum 1 HuxkHuMm Mupamu. XoTs 3TH
TEPMHUHbI XOPOUIO 3HAKOMbI YYEHBIM, BCE XK€ HEJOCTATOYHO BHMMAaHHUs YAENSIOCh
crnoco0y OTpaKeHHs 3THUX YPOBHEH Ha pHTyanbHOM naHamagTe. [ToaToMy st NOHH-
MaHHs CKa3aHHH HEOOXOAUMO UMETh MPEACTaBIeHHE O KOTHUTHBHOMH MofienH, pyHK-
LIMOHHUPYIOLIEH B OCHOBE 3THX CKa3aHUH. [I71 3TOro HyXkHO BOCCTAaHOBHTH CHCTEMY
MOHSITHH, YTOOBI YSICHUTh T€ NPOCTPAaHCTBEHHbIE OPUEHTHPBI U TO KOHTEKCTYallbHOE
3HaHHMe, KOTOPble (DOPMUPOBAJIH JAHHYIO MOJIE/Ib MHUPO3[aHUsl U MOMOTajf ayJUToO-
PMU aJIeKBaTHO BOCIIPHHMUMATh pacCKa34uKa.

2 [leiicTBUTEILHO, HEKOTOPbIE €ro MPUKJIIOUEHNS 3aKaHYMBAIOTCS CEpUeil paccka3oB 06 ucTopuue-
CKOM I1epcoHaxe — Kkopone Marsie. PaccMaTpuBas 45 BeHre pckux BapHaHTOB cKa3aHus o “Jlepese, Ko-
Topoe focTuraeT Heba”, JI. leit roBopuT: «3TOMY paccKa3y sIBHO NPHUCYIUHM YepThl LIAMAHM3Ma, TaK KaK
B MCNIbITAHUS maamouwa (tdltos) BXOGUT 3aaaHue 3a06paThbCs Ha JEPEBO BbICOTOM J0 Heba. Pacckas nmeer
3/7IeMEHTb! TaKMX HApPOAHbIX CKa30K, KakK Tun 301 “Tpu noxuwennvix npuryeccer”’, Tun 302 “Cepoye ee-
Aukana-nooeda (Ovsaeoaa) 6 saiiye”’, Tin 400 “Myxcuuna 6 nouckax nomepaHHoil weHbt”, THI 468
“Ipunyecca na HebecHom Oepeae”, TN 554 “Baazodaphbie xcusommuvwie”, Tun 341 “KHnowa, npespaujen-
Hbuil 8 a0wadsw”, u THN 5S52A “Tpu xusomnwvix — mpu wypuna’ » (Dégh, 1965. P. 313-314). DTu Bapuan-
Tbl BJISIIOTCS U3MEHEHHbIMH BEPCHSMH Pa3lIMYHbIX 3MHM30/I0B, COCTABISIOLINX CIOXETHYIO JIMHHUIO CKa3a-
Hus 0 MenBexbeM CbiHe (Frank, 1996; Frank, Arregi, B neyaTi), NOCKONBbKY C TeY€HHEM BPEMEHH pac-
CKa34YMKH IPUYKPAILNBAJIH CIOXETHI, enas ux 6osee 3aHNMATENbHbIMH.
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B HacTosilieM uccnenoBaHMM PacCMaTPHBAIOTCS YHCIIOBbIE KOAbl U CHMBOJIMYE-
ckas reorpadust He6a u 3eMnu, koTopasi 0OHapyKHMBaeTcsl B CKa3aHHUsX, a TaKXe UX
B3aMMOOTHOILEHHE C TOJIIPHON CHUCTEMOH KOODAMHAT, MOCTPOEHHOM Ha uudpe 7
(Frank, 1999). B pa6oTe aHanu3MpyeTCsl NUPEHEACKUIA MaTepHall, B YaCTHOCTH PHUTY-
aJbHasi FeOMETPUs U MPOeKUUs 6aCKCKHUX “KaMEHHbIX OKTaroHoB” Ha HeGeCHYyIo coe-
py (Frank, Patrick, 1993), a Takxe AenaloTcsi MOMBITKH paciiidpoBaTh YUCIOBOH
KOJI, OOHApYy>KE€HHbI! B pUTYaIbHOM JIaHAIAdTE, KOTOPbIN ABJsIETCA MPOEKUMEN cra-
BSIHCKUX Y (PMHHO-YTOPCKUX BAPUAHTOB HAPOAHBIX CKa3aHUi. DTOT aHANIU3 JOMOJHS-
€Tcsl pACCMOTPEHHEM HEGECHON reOMETPUH CUMBOJIMYECKUX 3BE3JIHBIX KAPT, PUCYT-
CTBYIOLIMX Ha IIaMaHCKuX OyOHax y caaMoB U cenbkynoB (Eliade, 1974. P. 145-180;
Jankovich, 1979; 1984; Pentikdinen, 1984). [laHHble, UMEIOLMECS B HACTOsLLIEE BPEMSI
B pacrnopsiKeHHHU, JalOT OCHOBaHMS NMpEANoiaraTh, YTO Mbl HIMEEM JIEJIO C OCTaTOY-
HO IPEBHUM YPOBHEM 3HaHUil O 3Be3/1axX M NpejcTaBieHuil o KocMoce, KOTopble CBsl-
3aHbl C IIAMAaHCKUMH BEPOBAaHMSIMU M UCKYCCTBOM HCIOJIHEHHsI pUTYyasa, a TaKXe C
apXaM4yHbIM MOYMTAHUEM MEJBENS KaK NMpeaKa JIoAcH.

B Crpane 6ackoB MOsIpHasi CUCTEMa KOOPAMHAT BIMCHIBAETCS B PUTYalbHYIO
reOMETPHIO “KaMEHHBbIX OKTaroHoB” (sarobeak). B KOHCTPYKUMH 3THX (puryp 3aino-
JKE€Ha TpaAMLMOHHAsl CHCTEMa U3MEpPEHHs, OCHOBaHHas Ha uucne 7 (Frank, Patrick,
1993; Zaldua, 1996). YeTblpe BHEIIHUX KaMHsI OPUEHTHPOBAHbI MO KapAHHAIbHBIM
HalpaBJICHUSIM, elle YeTblpe KaMHs 3aHUMAIOT MPOMEXYTOYHbIE, MEXKapAUHAlb-
Hble MOJOXEHHUs MO nepuMeTpy obieid urypbl. OueBuiHO, cama ¢uUrypa onpepe-
Jsi71a NOJISIPHYIO NEPCNEKTUBY, TO ECTb BHEIIHUHA NEPUMETP (PUrypbl NPOEUPOBAICS
HE TOJNBKO Ha BUMMbIA TOPU3OHT, HO TaKXK€ U Ha HEOECHOE MPOCTPAHCTBO TaK, YTO
LEHTpajlbHblA KaMeHb (artamugarria) CTaHOBUJICS CUMBOJIMYECKHUM JBOMHUKOM Ilo-
JsipHOH 3Be3Nbl (artizarra). B To Xe BpeMsi pe3Hoe H300pakeHHe OKTaroHa oObIYHO
MOMEIaJIOCh Ha MIOBEPXHOCTH LEHTPaNbHOrO KaMHs. TakuM 00pa3oMm, mosyyarouia-
acsl KOH(UTypalMs MOrjla HCIONb30BaThCsl B KAYECTBE KOMIaca, a Takxke (yHKIHUO-
HMpOBana KakK KapTa, MO3BOJsisl ONPEJETUTh MECTOHAXOX/EHUE BHEIIHUX, BEPTH-
KalbHO MOCTaBJIEHHBIX MO NEPUMETPY KAMHEH, TaK KakK 3a4acTyIO UX OblJI0O HE BUAHO
OT LEHTPalbHOIO KaMHsl U3-3a HEPOBHOCTH M CHJIBHOW JIECHCTOCTH MECTHOCTH
(puc. 1). KpoMe Toro, iByMepHasi reoMeTpHuY€ecKas (purypa B BUJE€ KAMEHHOIO OKTa-
rOHa, COOPY>KEHHOIr0 Ha 3eMJle, UMEET BTOPUYHOE CHMBOIMYECKOE Ha3HAYEHHE: IE0-
METpPHsI OKTAaroHa NMpefHa3HauyeHa MJisl CTPYKTYPHPOBaHHMS MEXCEMENHbIX OTHOIIE-
HUI U perynsuu pacrpejeseHus paboT BHYTPHU NacTyweckoi o6muHbl (olha), 3aHu-
MaloUIENHCsl M3roTOBJIEHHEM cbIpa. 1o TpaguuuK pa3MellieHHe YIEHOB OOLIMHBI NPO-
HCXOJIUNO B rpaHULax okTaroHa. Takum oO6pa3oM, KaMEHHbIA OKTaroH HMeJl CHMBO-
JINYECKYIO NPOEKLMIO, KOTOPasi CBsi3blBaJla CTPYKTYPY COLHANbHOTO KOJIJIEKTUBA C
ONnpeAeNeHHoA 001acThIO 3B€3HOro Heba, 0Opa3ysi CMMOHMO3 [IBYX IIJIaHOB PEaJIbHO-
CTH. DTa CBsI3b JOMOJIHIACh CHMBOJINYECKOH NPOEKIMENd OKTaroHa Ha COLMAIbHYIO
MPaKTHKY: KOH(Urypalus OKTaroHa NpeBpaTHJIacCh B OCHOBY JUJIsl CTPYKTYPHPOBaHHs
CHCTEMBI, COCTOSIIIIEH U3 CEPUU NIEpEMELCHUI, KOTOpasi HO3BOJIsIa YleHaM OOUIMHbI
PaBHOMEPHO paclnpefienaTe pa6oty. IlocnegoBaTenbHOE NEpeMENIEHUE TIPOUCXOIH-
J10 cnefyromuM obpasoM (puc. 2). Kaxnoi u3 BOCbMH NMO3ULMIA 10 MEPUMETPY OKTa-
rOHa MPUIHCBIBAINCh ONMpENe/IeHHbIe BUIbI paboT. UneH onHoit ceMbH (baserri) 3a-
HMMaJl OJJHy NTO3ULMIO B TEYEHHE NEPBOrO AHs, ieJ1ask ChIP U3 MOJIOKA OBEIl U BBINOJI-
Hsisl BCE BH/Ibl pa0OT, MPHUIIMCAHHbIE JAHHOM MO3MLUH, B TO BPEMsl KakK CeMb NPeJCTa-
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Puc. 1. Capo6e. KaMeHHbIN BOCbMUYTOJILHUK (OKTAaroH)
Fig. 1. Sarobe. Stone Octagon

Puc. 2. ITocnenosarensHoe B3anMosameenue (Urziil Ungiiru)
Fig. 2. Serial replacement (Utziil Ungiiru)

BUTENEH [PYruxX ceMeil 3aHMMajM OCTajbHble MO3ULUHM 1O NMEPUMETPY OKTaroHa.
K Hauany BToporo jiHsi Bce 4eHbl OOILIMHBI CMELIAINCh Ha OfHY MO3ULHIO, YTO O3Ha-
4ano JBUXKEHUE 110 KpYry MPOTHUB 4acoBoi ctpenku (O, 1981. P. 131-170). [1ns o60-
3Ha4YeHUs] IaHHON CHUCTEMbl NMEpEeMEUIEHHH 1O KpYyry HCHOJb3yeTcs TEPMHH iitziil
lingiiri. 9To Xe BbIpaxKeHHe 0003HayaeT BUAMMOE ABUXKEHHE M IOCIIEeOBaTENbHOE
3aMeLIeHHe 3BE3/1: UMPKYMITONISIPHbIE 3Be3/ib] BpalllatoTcs BOKpYr IlonspHoi 3Be3/bl
TaKkXe, KaK M BOCXOAsIIHE U 3axofsiue 3Be3[bl. PakT ABHKEHHS NPOTHB 4acOBOH
CTPEJIKH TOBOPUT O TOM, YTO BHUMaHHE COCPEJOTOYMBAIOCH HA CEBEPHOM YacCTH He-
6a, ¥ 4TO HenofaBHkHas [TonsipHas 3Be3[a B LIeHTPE CHMBOJIMYECKH POENMPOBajach
Ha LEHTPaJbHbI KaMeHb OKTaroHa. [Ipyrue jaHHble TakKe MpenosaraiT aHano-
THYHYIO HAEHTH(hUKAUMIO LEHTPalbHOro KaMHs ¢ IlonsipHo# 3Be3noi H, cienoBa-
TEBHO, NPOEKUHUIO Beell (PUTYPhI Ha MONSPHYIO 30HY.
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Kpome Toro, 4ucioBoi KO, BLISIBISIEMbIil B CKa3aHHSX, YKa3bIBaeT TaKXKe Ha IO-
JIAPHYIO CUCTEMY KOOPAMHAT, KOTOpas COCTaBjsjia yacTb Moaenu Beenennoi. Ilo-
HoOHOE MpeficTaBlIeHHe O MUPE NMOMOrajo laMaHaM, BJIAfCIOILMM APEBHUMH acTpoO-
HOMHYECKUMH 3HAHUSIMH, MPOKJIANIbIBAaTh CBOM NMyTh 4epe3 3Be3nbl. MiHaye rosops,
3TOT CUMBOJIMYECKHH NaHAWA]T NpecTaBsia co60i KOTHUTUBHYIO KapTy, Ha KOTO-
PYIO MPOELUpPOBAJINCh CTPAHCTBUS reposi, ONMHCaHHbIE B CKa3aHUAX O MeBexXbeM
Ceoize. Bonee Toro, npegnonaraercsi, 4TO U3Ha4albHbIA YUCIOBOH KOJ|, IPUCYTCTBY-
IOLLMIA B CKa3aHMSAX, OTHOCHIJICS K KOHKPETHBIM JIOKaluusM Ha HebGecHoil cepe. Ipu-
4YeM UJI€Hbl COLIMYMa 3HAJIH, KaK COOTHECTH HX C ONpeieIeHHbIMU 3Be3aamu (Frank,
Arregi, B neyatu). TakuM o6pa3oM, 4eJ10BEK, 3HAKOMbBI C 3TOH CHCTEMOI KOOpAUHAT
U C UMEHAaMHU 1IYXOB — XO351€B TOW UM MHOHM 4acTH HeOa, — MOT HE TOJILKO 3PHUTENBHO
NPEeNCTaBUTh H3j1araeMble COOBITHSI, HO U CIIENOBaTh 3a repoeM, MyTEUIECTBYIOLIUM
10 HOYHOMY HeOy. B 3TOM cMbiciie cka3aHHMsi UMENH BIOJIHE MPAaKTHYECKYIO LENb:
COXPaHATb U NepefaBaTh OT MOKOJEHHS K MOKOJEHHIO aCTPOHOMMYECKHE 3HAHMS.
ITepenaya 3HaHMI B ONpeeIEHHOM KOHTEKCTE TUITHYHA JJ1s1 HHPOPMaLMOHHBIX CHUC-
TEM KYJIbTYp, OCHOBaHHBIX Ha YCTHO! Tpapuuuu (Gerdes, 1997).

Cka3aHusi HEOTHOKPAaTHO OOO3HAYAIOT C MOMOILBI YHCJIOBOrO KOAa KOOPAUHATHI
Tex obJsiacTei, Kyla onajaeT repoi BO BpeMsi CBOEro nyrewectsus. Tak, B CIaBIHCKHX
cka3kax roBopurcs 0 Tpudesamonm Llapcmee (Tpuoesamom ['ocydapcmee), a B BeHrep-
CKHMX NpHUCYTCTByeT Ha3BaHue Ceobmas-cemb Cmpana (Hetedhét Orszdg) (Sandi, 2000)3.
IMpeanonaraeTcst, 4YTO 3TH 0OIACTH HEMOCPEACTBEHHO CBSI3aHbI C TOH XK€ CaMOM apxauy-
HOMH MOJISIPHOM CHUCTEMO¥ KOOPAMHAT, KOTOpasi BKJIFOUaeT YUCia, KpaTHele ceMH. Crenpl
3TOH CHCTEMBI, @ TAKXKE BXOJSILHUE B HEE EMUHHULBI MEPbI JUIMHbI COXPAHUJIMCh BO MHOTHX
yacTsix EBpons! BIJIOTH 0 BBEIEHHs IeCITHYHOH cucTeMbl Mep B KoHue X VIII . (Frank,
1999). Ho ecnun no 3anapHoit EBpone cobpan 6oraTeiil MaTepHall, ONKChIBAIOLLIMIA MET-
POJIOrHYECKYIO0 MPAKTUKY, CBA3aHHYIO C MOJSIPHOA CUCTEMOH KOOpAMHAT, TO No BocTou-
Ho# EBpone npopenana ropasfo MeHbllasi paboTa, XOTs €CTb SIBHbIE CBUAETENBCTBA TO-
ro, YTO JaHHas cucTeMa KOOPAMHAT paclpocTpaHsiach ganeko Ha Bocrok. IToatomy cne-
AYET HalesAThCsl, YTO HAcTosIILee IpeBapUTEIbHOE UCCIEOBAHUE YUCIOBOIO KOJia B Clla-
BSIHCKMX M (PUHHO-YrOPCKHX CKa3aHMsX MOBBICHT MHTEpPEC K 3aTparuBaeMoyl mpobiaeme
IJ1s1 YACHEHUS IPUPOJIbI 3eMHOM U HEOECHON CUCTEMBI KOOPAMHAT, KOTOPas YK€ JOKYMEH-
TUpoBaHa st 3anaguoit EBponsl (Frank, 1999). HanpuMep, OCHOBHOH eUHHULIEN H3Me-
PEHHS B 3TOH CHCTEMe sIBIsiETCsi ceMUyTOBas Najka, He OYEHb OTINYAIOLIAsACs MO [JIU-
He OT caBsiHCKOH caxcenu. CaxxeHb Oblsla OCHOBOHM PYCCKOH CUCTEMBI Mep JI0 BBE[ICHHS B
1918 r. ¢paHiy3ckoit MeTpuueckoi cucteMsl (Kamenyesa, Ycmiozo08, 1965. C. 194-199)4.

3 . CaHpgy mpepyioxXH clefylollee TOJKOBaHHE IS NMEPBOrO JIEMEHTA CIOXHOrO COYETAaHHS
hetedhét orszdg: “CeMp” n0-BeHrepCcKku het, cNOBO heted “Ha caMOM fiefle He O3HaYaeT “ceapMoil” B coBpe-
MEHHOM BEHIepCKOM si3bike (‘“‘cebMOl” — hetedik), OHO HUKOT[a HE MCMONB3YeTCs caMo No cebe, a TONb-
KO KaK 4acTb 0603HauyeHUs Opobu: egy-heted “onHa ceapMas”, két-heted “mBe celbMbIX” U T.0.” (JIMYHOE
o6uienne 21.03.2000 r.). CnenoBaTenbHO, C TMHIBUCTHYECKONH TOYKH 3PEHHUS, ECTb YTO-TO HEOOBLIYHOE B
MOp¢ONOrun BEHrepcKoro TEPMHHA, 3aKOAMPOBAHHOrO YHCIOBbIM 06pa3oM. To ke MOXHO cKa3aTb O
JIEKCHUECKOH CTPYKType MepBOro KOMIIOHEHTA CIIaBSHCKOrO YHMCIIOBOro o6o3HadeHus “Tpudesamoe
Llapcmeo™.

4 CBsi3b CHCTEMBI N3MEPEHNS, OCHOBAHHON Ha cemepke, C pacCMaTPHBAaeMbIM KyJbTYPHbIM KOMILTIEK-
COM HyXNaeTcs B AajIbHEHIIIEM UCCNIEAOBAHUHN YCUITMAMM CITaBHCKHMX Y4YEHbIX NS TOTO, YTOOb! YCTAHOBHUTb,
MOXHO JIH MIEHTU(HULNPOBATh Apyrue efMHULb! Mepbl JHHbI. HanpuMmep, NpoucxoXaeHne 6epcmbl, Kak
Mepbl IJIMHbI, ¥ €€ OTHOLIEHHE K CaXeHU, a TaKXKe K “NyTeLIeCTBUIO Ha Yac” SBJSIOTCS TEMaMH, KOTOpbIE
Tpe6yIOT AanbHeien pa3paboTKu, YYUThIBast, YTO 8epcma OCOGEHHO 4acTO BCTPeYaeTcs B CKa3aHHsX.
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Puc. 3. INonsipHas npoekuusi. CeMb AeBATHCTYNEHHBIX YPOB-
He#

Fig. 3. Polar perspective. Seven levels with nine steps each

Puc. 4. OxBatopuanbHas npoekuus. Huxuuit, CpenHuit u
Bepxuuit MHpbI

Fig. 4. Equatorial perspective. Upper, Middle and Lower
Worlds

Hcxoast M3 MMEIOIMXCSl B HAaCTOsilIee BpPeMsl JaHHbIX, YCTAaHABIMBAETCs, UTO HC-
crnepyeMasi onsipHasi CHCTeMa KOODAMHAT fieNinna HeGecHy1o cdepy Ha [1Ba KBaJ[paH-
Ta, COCTOSILMX M3 CEMH PaBHBbIX YacTed, MM ypoBHeH. Kaxkablil U3 3TUX ypOBHEH
noapasensijcs Ha eBaTh nofypoBHei. [TonspHas 3Be3aa pu 3TOM 3aHMMaeT BOOO-
paxkaeMblil LIEHTP AAHHOH CTPYKTyphl (pHc. 3). Kak M3BeCTHO, MpOCTpaHCTBEHHAs
MO/I€b, BbIBIIIEMas B CKa3aHMsIX, PENOJAraeT fAejieHue HeOGecHol cepbl Ha TpU
30HBI, KOTOpble COOTBETCTBYIOT BepxHeMy, CpenneMy u Huxxnemy Mupam (puc. 4).
B Hamiedt peKOHCTPYKUMH pUTYyanbHoro navgumadgTa Cpeguuit Mup, uinu CpepHsisi 3e-
MJ1s1, IPOELMPYETCs Ha 3BE3[Ibl, CUNTAIOLMECS BOCXOAMMHU U 3axofsaumumu. Korna
repoi cnyckaeTcsi B Ilog3eMHbIA MHP, TO €ro NyTh NPOJIETAET YEPE3 KOPHU THTaHT-
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CKOro iepeBa MiH yepe3 ObIpy B 3eMine. O6paTHoe fBuxXeHHe, u3 [logzeMHoro Mupa
B BepxHuit MUp, cunTanoch TakKe BO3MOXHBIM. B ckazaHusix nopora B BepxHuii Mup
HEONHOKPATHO accouuupyetcs ¢ Opnuueit-lllamanoM, KoTopasi BLIHOCHT reposi U3
ITop3eMHOro Mupa, oueBHAHO, BAOJIb MueuyHoro nyTtu (Frank, 1997; Taube, 1984).
Onu3op ¢ NpuBieYeHUeM 300MOPGHOrO yXa-XpaHUTENS SIBISETCI OCOOEHHO LINPO-
KO pacnpocTpaHeHHbiM (Charachidze, 1986; Cosquin, 1887; Horvath, 1995; Sadovszky,
Hoppdl, 1995. P. 120).

Kpowme Toro, Opauna-lllaman, KoTopast OTOXAECTBASAETCS HEKOTOPBIMHU MCClle-
noBaTensiMu ¢ co3Be3neM Opria, B CTaBIHCKUX CKazaHUSAX u3obGpaxaercs Kak XKap-
Imuya unu Hozati-ITmuya (Taube, 1977)5. bonee Toro, Xuiuiie eile OJHOro 3ara-
NOYHOIO MEpCOHaXa CIaBSHCKHMX CKa3oK — babwut Sleu Haxomutcs B Tpudesamom
Llapcmee, TO ecTb B YHCIEHHO 3aKOAMpPOBaHHOH o6nactu (Afanas’ev, 1973.
P. 481-482; Johns, 1998)6. Oka3biBaeTcsi, 4TO APCTBO, O KOTOPOM OBOPUTCS B Ta-
KHUX cka3kax, kak “IlapeBny MBan u Benbiii [Tonsuun” pacnonoxexo y Bxopa B Ilox-
3eMHbIA MUP, TO €CTh B TOH YacTU HeOeCHOH cepbl, KOTOpas HUXKe YPOBHS TOPU30H-
Ta Habmopartens (Afanas’ev, 1973. P. 481). YuutbiBasi MpPOCTPAHCTBEHHYIO CHCTEMY
KOOpPJMHAT, KOTOpasi Jiexaya B OCHOBE MIOHMMaHHUs CKa3aHUI, MOXHO MHTEPIPETH-
poBaTh Tpuaessitoe LlapcTBO Kak TpeTHI U3 CEMH YPOBHEMN, KaX/bIi U3 KOTOPBIX CO-
CTOUT M3 JeBATH nonypoBHed. CnefoBarenbHO, NOJOOHAS JTOKALMSI COOTHOCHJIACH C
MecToM y Bxofia B ITogzemubiit Mup (puc. 5)7. Cam ITog3eMHbId MHP, COOTHOCHMBIH €

5 B cBsi3u ¢ o6pasom Opnunpi-lllamMaHa cnefyer 3aMeTHTb, YTO CKA304HOE CYLLIECTBO C HOTaMH NITHLbI,
U3BECTHOE KakK baba f2a, umeeT napannens B 3anajHOeBpONEHCKUX CKa30uHbIX Bepcusix. Kpome Toro, Xap-
ITmuya nosiBnsercs B oonuke Mozoa- (Mozaya-) [Imuypt unn Hozaii-ITmuypt, KoTopas, 63 COMHEHHs, MMe-
€T OTHOLIEHHE K FHraHTckodl MudHyeckoi ntuue Hoza, nepeHocse ayLy yMepLiux B 1Hoi Mup. OHa no-
4uTaeTcs YyKyaMu 1 HeHuamu Cubupu (Wosien, 1969. P. 117-120). Tay6e (Taube, 1984) cBsi3biBaeT Opnnuy-
IllamaHa ¢ TIOpPKCKUM NEPCOHAXKEM, HMEIOIMM NTHYHH 0671uK (Khan Kerenti). B TIOPKCKHX ¥ KaBKa3CKHX Bep-
cHsx ckasaHus o Meosewvem Cobine TPUCYTCTBYET CXORHBINH KpbinaTblil nepcoHax (Meanos B., 1974;
IvanovV., 1984. P. 23. Fig. 7; Taube, 1977. P. 7, 24, 35, 64, 93; 1978. P. 50, 63, 74, 97, 121, 126, 166, 192). OT-
HOCHTENbHO TIOPKCKO-BEHI€PCKHX COMNOCTaBeHHH cKazaHus o MensexbeM Coine cM.: Horvath, 1995, xots
aBTOp, BEPOSITHO, HE3HAKOM C LIMPOKO PaclpOCTPaHEHHBIMHU MaH-eBPONEHCKMMHU apXauYHbIMH MOTHBaMH M
XapaKTepOM NOBECTBOBaHMS, O KOTOPbIX FTOBOPHTCS B HACTOSLLEM MCCIIEJOBAHUH.

6 Korna A. I'ypuiTeifHa cnpocuiy, YyTo o3HavaeT BoipaxeHne Tpupessitoe LlapcTBo, on oTBeTHN: “ITH
¢onbKkIOpHbIE HANOMBI TPYAHO MOHATH, ONHAKO 3Ha4YaT OHKM OFHO U TO 3Ke: LApCTBO (MIIH FOCYAapCTBO), KO-
TOPOE HaXOJUTCS OYEeHb AAJIEKO, TaK AaNeKo, KaK TPHK/b] AeBATb” (MnyHOe obienue 14.04.2000 r.).

7 YucnoBoe KOAUPOBAHKE, IIPUCYTCTBYIOLIEE B CIIABAHCKNX CKAa3aHMSIX, HAIOMUHAET SKYTCKYIO MOMENb
He6ecHoM cepbl, KOTOpast JeNUTCcs Ha ono4H (oloch). O4eBHIHO, 3TOT TEPMUH OTHOCHTCS KaK K HeGeCcHOl
cepe, Tak ¥ K 0003HaYEHUIO TEX MECT, Il LIaMaH OCTaHABJIMBAETCs [ OTAbIXAa BO BPEMsI CBOETO NMyTellie-
creus. [1pu coBepuLieHHH puTyana NOROOHbIE MECTA OTAbIXA LLIAMaHa, HJIH OJIOYH, OTMEYAIOTCS Ha ero MyTH,
KOTOPbIA ONpeaesseTcs NOCTaBJIeHHbIMU B Pl MOJIOAbLIMHM AepeBLaMH. Bo Bpems oOpsina 1aMaH JBUraeT-
cs1 BIONb 3TOM JOPOTH, CAAMTCSA M OTAbIXaeT B 0003HaYEHHOM JJISt 3TOTO MECTE, a KOrla OH BCTAeT, 3TO 03-
Hayaert, YTo LiaMaH npoposkaeT cBoi nyTh (Eliade, 1974. P. 232, 274-279; Alekseev, 1990. P. 55, 109). He-
OOXOMMO 3aMETHTb, YTO SKYTCKast MOleNIb Y HUBEPCYMa AEJIMT BEPXHIOIO M HIXKHIOIO 4acTb cepbl Ha fie-
BATh HeOec. BoipaxkeHne “TpHK/bl AeBATH onoyell” accounupyercss B CHOMPH ¢ MONETOM LiaMaHa. JTo Mo-
HSTHE, cofiepKalliee YUCIOBOH Kof, Ob110 3adukcupoBato KcernogonTosbM (1930) n npoaHanu3npoBaHo B
pa6ote X. Kanseiit (Kalweit, 1992. P. 42-45). Cornacio KanseiiT, cyliecTByeT CBUAETENLCTBO TOTO, YTO JIO-
Kauus B BepxHem Mupe, Ha3biBaeMast ‘‘TpPHK/Ibl AE€BATb OJIOYEH™’, MOHUMAJIOCh KaK MECTO, Ii€ BENHKHE Llia-
MaHbl NPOLLTIOTO KMKH U COOGMpaINCh BMECTE, e BbIOMpaNich HOBbIe IaMaHbl. HapoaHas naMaTh o npex-
HMX LIAaMaHax OTpaxeHa B ckaszaHuu o MeasexbeM Cbite. B pabote E. Anekceenko (Alekseenko, 1996) co-
AEPXKHUTCA 3aMevaTeNbHOE ONUCAHUE NMYTELIECTBUS KETCKUX (EHNCEHCKHE OCTSKH) LLIAMaHOB M TEX MECT, Iae
OHH OCTaHaBJIMBAIOTCS Ha CBOEM NyTH, pacCMaTpHUBaeTcs KeTckas Mofenb KocMoca U3 cemu ypoBHEN.
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Puc. 5. CeMuypoBHeBasi 9KBaTOpHAJIbHasl IPOEKLHS
Fig. 5. Equatorial perspective with seven levels

XpycTranabHO#H ropoi, 0 KOTOPO# rOBOPUTCS B CKa3kax (Afanas’ev, 1973. P. 482-494;
Bly, 1993. P. 101-121; Erdesz, 1961; 1963), BEPOSATHO, COOTBETCTBYET Jiokauuu Cefib-
Masi-ceMb CtpaHa (Hetedhét Orszdg) BeHrepckux cka3zaHui (puc. 5).

B HacrosieM uccienoBaHMM pacCMaTPUBAETC TaKXKe CUMBOJHMUYECKOE UCIMOJIb-
30BaHME HEOECHBIX TEN M HX CBSI3b C COLMAIbHON MPAaKTHKOW, OPUEHTHPOBAHHOH Ha
obpa3 npegka-MenBefs, a, 3Ha4UT, Ha co3Be3fue bonbmoi Measenuus! 1 [Tonsipayio
3Be3ny (Balzer, 1999. P. 6668, 189-202; Chichlo, 1980; 1981; Hallowell, 1926; Hoeu-
xo8a, 1995; Shepard, Sanders, 1985. P. 162—-164; Schmidt, 1989; Speck, 1945). Hanpu-
Mep, KOrja repoil cka3aHWi, BbICTYNAIOLMIA KaK YYEHUK LIaMaHa, OTHPAaBJISETCs B
MyTelecTBHe Mo HeOYy, TO OH B3GMpaeTCsl MO BETBSIM IePEBa, O YEM FOBOPHTCS BO
MHOIHX BEHF€PCKHMX BEPCHUSIX, MM 3ajIe3aeT MO JIECTHHULE, HEPENKO COCTABJIEHHOH U3
KOCTEM, MM IOIHUMAEeTCs Yepe3 IbIMOBOe oTBepcTHe (puc. 6). B coorBeTcTBYIOMIMX
puTyanax, 3aMKCHPOBaHHBIX B TPAJULIMOHHBIX KYJbTYpax, HAMPUMED cpefu PUHHO-
YyrOpcKHMX HapopjoB, ayma 3emHoro Mepsens Bo3Bpaujanace B oourens HebecHoro
MengBenas, KOTOpasi HAXOIMJIACh CPENIM LMPKYMIIONSPHBIX 3B€3[, BOCMPUHHMABIIHXCS]
Kak Bepxuuit Mup (Shepard, Sanders, 1992. P. 62-63).

B pa6ore Takxke aHaIM3UPYIOTCS N300paXKEHHUs HAa LIAMAaHCKUX OyOHax, KOTOpblE
nepealoT LIAMaHCKOe MpeficTaBieHne 0 MuposnaHuu. I1o HEKOTOPBIM JaHHBIM, MO-
RoOHbIe 6y6HBI HCIONB30BAIMCh PaHblle U B [TUpeHesX NpH COBEPIIEHHH PETMTHO3-
HbIX 00psinoB. Mix mocTurna ta e y4yacTb, YTO U 6YyOHbI (DHHHO-YTOPCKHX HApOJOB B
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Puc 6. DxBaTopHanbHas npoekuus. JlecTHuua, Benyuasi B Bepxunit 1 Huxxunit Mupbi
Fig. 6. Equatorial perspective. Ladder to Upper and Lower Worlds

Puc. 7. lllamancknit 6y6eH cenbkyno (Meanos, 1954, c. 71, puc. 56)
Fig. 7. Selkup shaman drum (Msanos, 1954, c. 71, fig. 56)

XVII-XVIII BB.: XxpHCcTHaHCKHE MUCCHOHEPBI IPUKA3bIBATIM CXHUIaTh UX, IO3TOMY COT-
HM OyOHOB MOru6iu B OrHE, HEPEAKO BMecTe c ux Bnajensuamu (Pentikdinen, 1984).
OnHaKO T€ HEMHOTOYHNCIIEHHbIE 3K3EMIUISIPbI, COXpPAaHUBLIHMECS y CAaMOB M CEJIbKYIIOB,
JalOT MNpEACTaBJIEHHE O TOM, KaKUM O0pa3oM paHbIlle HMCHOJb30BANUCh OYOHbI
(Jankovich, 1979; 1984; Pentikdinen, 1984; 1989; Sommarstrém, 1989). Ilpeanaraercs
ABa OCHOBHbBIX PELICHHUS 3a[ja4M NPEACTABJICHUS] TPEXMEPHOM PEAIbHOCTH B ABYX U3Me-
penusix. IlepBoe pelleHne BKIIOYAET MONSPHYIO NMEPCNEKTHBY, MPH KOTOPOH KpYr,
1300paxKeHHbIH Ha NOBEPXHOCTH OyOHa, MMpeACTaBIsii YpPOBEHb TOPU30HTa HabtoaTe-
JIs. UK 3KBaTop (purypsl (puc. 7). Ha 6y6GHax, NO-BHIMMOMY, YKa3bIBaJIUCh YETHIPE
Kap/AMHAJIbHBIX HAaMPaBJICHHs, U CHMBOJINYECKU U300paxaincs Mneunbiii nyTs. Cyuie-
CTBYIOT CBHAETENILCTBA TOIO, YTO B HEKOTOPBIX ClydYasX LIaMaH BO BpeMsl pHTyala
AepxKain 6yOeH Tak, 4TO OH OblI ODUEHTHPOBAH Ha OINpPENEIECHHOE KapAHHAIbHOE Ha-
npasneHue. [IoaToMy He yauBUTENBHO, KOrfja KOH(UCKOBANNCH OyOHbI Y NPEACTaBH-
TeJIed Hapofa caaMHi, OHU XKaJIOBAJIUCh, YTBEPXJas, UTO “Asi HUX OyOHbI ObUIH KOM-
nacamu” (Jankovich, 1984. P. 152). MOXHO NpeJIOXUTH Psii MHTEPIPETALNA TaKOro
yTBepkaeHHUs1. COrnacHoO OQHOMY M3 HUX, CHIIBHO CTHJIN30BaHHbIE 3BE3[JHbIE KapThl Ha
coxpaHuBLIMXCsl OyOHAaX paHblIEe UMETH 0ojiee NOAPOOHOE U TIIATENbHOE U300paxe-
Hue. Bropoi#i cnoco6 aHann3a M300paXkeHUsl Ha MOBEPXHOCTH OyOHa BKIIIOYaeT 3KBa-
TOpHaJIbHYIO NEPCIEKTHBY U JEIUT Kpyr OyOHa Ha TPU YacTH, KOTOpPbIE COOTBETCTBY-
10T Bepxnemy, Cpennemy u Huxnemy mMupam (puc. 8). OTu MupbI ObIiH CBSI3aHbI Me-
X[y coboi BxogaMu. UToObl MPOATH Yepe3 HUX, IIaMaH JOJIKEH Obl I0JyYHTh pa3pe-
LIEHHE y yXa-XO35MHa, KOTOPbIA Befajl TOH MM MHOHA oOnacteio. [laHHBIA KpaTKHi
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Puc. 8. [IBa caaMckux 6y6Ha (Pentikdinen, 1984, S. 144)
Fig. 8. Two Saami drums (Pentikdinen, 1984, S. 144)

0630p CHMBOJIMYECKOTO J1aHAIIadTa, KOTOPbIH B 3aKOJMPOBAHHOM BHJE MPUCYTCTBYET
Ha O6y6Hax, oKa3bIBaeT TO, KAKMM 00pa30M pUTYyasibHasi KapTa cKa3aHuil 0 MejBexsb-
eM CbIHe cOOTHOCHIIach C (POHOBBIM 3HAaHHEM CHCTEMbI KOOPAMHAT U TPEXUACTHBIM Jie-
JIEHHEM NPOCTPAHCTBA.

Takum 0Opa3oM, JaHHasi PEKOHCTPYKLHMS MPEMIONAraeT, YTO KOHTEKCTyallbHoe
3HaHHUE, 3aJI0KEHHOE B CKa3aHMSIX, TOMOraJIo CIYMIATEeNsM CIEUTh 110 XONy NMOBECT-
BOBaHMs 32 NePeJBUKEHUSIMHU [NIaBHOTO reposi U €ro BCTpe4aMH ¢ 300MOPGHBIMH 110-
MOLIHHKAMH, AYXaMH-X0351€BaMH KaXX[I0ro YPOBHS M CTPaXKaMH, KOTOPbI€ OXpPaHsJIH
BXOJ] B TY WJIM MHYIO o6nacTb. ClefjoBaTeabHO, MPOUCXOHIIO MBICIEHHOE HalloXe-
HUE MyTeLIECTBHI [NIABHOTO repost CKa3aHMI Ha ONpeleNieHHYI0 Moelb YHUBepCY-
Ma, KOTopasi 3ajlaBajla CIyLUaTeJl0 MPOCTPAHCTBEHHbIE PaMKH, KacaloLIMeCs €ro
ypoBHs ropu3oHTa — Cpennero mupa (Cpenneit 3emin), a Takxe Bepxnero n Hux-
Hero MUpoB. TakuM 06pa3oM, TOBECTBOBAHHE BBINOJIHANO PUTYAIbHbIE U MIPAKTHYE-
CKHE 3aJauM: OHO YKPeIUIsiJIO TPAAMUMOHHOE MUPOIIOHUMaHKe, MOAYEPKHUBasi 3HAUH-
MOCTb MefIBENlsl KaK MpeJiKa JIIOfIEH, 1 B TO e BPeMs CIIy>KUJIO CPEICTBOM Nepefayn
3HaHUs O 3Be3JjaX, YTO ObLIO BaXKHO [JIs1 OPUEHTUPOBAHUs O HeOY U Ha 3emie. Kpo-
M€ TOro, YUCIIOBOM KOfI, OTOXKIECTBIAEMBI C PUTYaJIbHbIM JIAHAIA(TOM MM KOTHHU-
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THBHOW KapTO¥ CKa3aHMid (B YACTHOCTH CJIaBIHCKHMX M (PUHHO-YrOPCKHUX), Mpedoia-
raeT, YTO MPEACTaBUTEIM MUCCIAENYEMbIX KYJIbTYP BJaJel KOHUENTYyanbHbIMUA 3HAHU-
sIMH, BBIBOAMMBIMH U3 TOJISIPHOH CHCTEMbl KOODAMHAT, OCHOBAaHHOU Ha uugpe 7.
JlaHHbI# ¢dakT 3aduKcUpoBaH Ha Gounbliel TeppuTopun EBpornsl, rae 0CHOBbI nossip-
HOM CHCTEMbI KOOPAMHAT LIMPOKO HCMOJB30BANUCh B METPOJIOTHH, BKIIKOYasl Hebec-
HYI0 " 3eMHyl0 reorpacduto (Frank, 1999).

TakuM o6pa3oM, ecnu pakTHYECKUI MaTepual BEpHO NPOaHaIM3HMpPOBaH, TO Obl-
Tyowuid B EBpone nukia cka3aHMil BOCXOAMT K COMHOMY, apXaHyHOMY MUPOIOHHUMA-
HHUIO, K ApEBHEMY MIPEACTABIEHHIO O ME/IBE/Ie KaK MpefKe JIOed U MPOEKLMH 3TOrO Be-
pOBaHUs1 Ha 3Be3HOe He6o. [laHHbIi MaTepuan MO3BOJISIET PEKOHCTPYHPOBATH KOTHH-
THUBHbIE IIPOLIECCHI, JIEXKalllie B OCHOBE 3BE3[JHOr0 KapTorpagupoBaHus MpencTaBJe-
HUA O MHpe, U MOHATh UHTErpalUIO 3HAHMA O HeGe B COLMAILHYIO MPAKTHKY, B TOM
yKcie B puTyansl, kacawuuecss He6ecHoro Mensens (Frank, 1999a). Muoroo6pasue
PUTYaJILHON MPAKTHKH, CBA3aHHOI C TOYHTAHUEM MeJIBeJisl, KOTOpasi 3aMKCHpOBaHa B
npyrux vactsax EBponsl (Chichlo, 1980; Elgstrom, Manker, 1984; Hallowell, 1926, Ho-
sukosea, 1995; Peillen, 1986; Praneuf, 1987; Truffaut, 1988), naeT ocHOBaHHE [ HEKO-
TOPOrO MEePECMOTpa CIEeAYIOUIero MoJoXeHus. “...MHOTHe pYCCKHE CIEeLHATUCThI YT-
BEPXKAAIOT, YTO PYCCKHE HAPOJIHBIE CKa3KH, B YACTHOCTH 80.1uUieOHble CKa3KLL, HAKAK He
CBSI3aHbI C PEJIMTHO3HBIMH OOpsiiaMu. XOTSl OHM MPU3HAIOT, YTO UMEHHO PYCCKUE Me-
HecTpenu (CKOMOpOXu) COXPaHSUIM CKa3KM M TepeflaBajii MX CBOUM IpeeMHHUKaM™
(Yovino-Young, 1993. P. 5). UnTepecHo orMeTuTh cnefytouiee. Pacenn 3ryra yka3biBa-
€T Ha TO, YTO MEHECTPEJH “U3HAYaJIbHO SIBISUIUCH XPELaMH 13bIY€CKOH PEIUIHU BOC-
TOYHbIX cnaBsiH”’. HecMOTps Ha KeCTOKHe MpeciefoBaHHs, OHH Yepe3 CBOe HCKYCCTBO
COXpaHsIIM [PEBHIOIO SI3bIYECKYIO CIIABSHCKYIO KYJIbTYpPY (Zguta, 1978. P. xiii; cf.
99-101). B HacTosiLIee BpeMst BbISIBJIEHA CYLIECTBEHHAs 3HAYMMOCThb UCKYCCTBA MCIIOJ-
HEHUs1 PUTYAJIOB, CBA3aHHBIX CO CKa3aHMAMHU 0 MenBexbeM ChiHe M C IaMaHCKUMHU 00-
psinamu ucuenenus (Frank, 1996; Novik, 1990; 1997). Kpome Toro, B OCHOBE CaMHX CKa-
3aHUI JIEXUT eAUHOE, apXau4yHOe MPEACTaBJIeHUE O MUPO3JaHUH, TIOBECTBOBAHHE XKe
MMeeT YepThl LIIAMAaHCKOH PUTYalIbHOM NMPAKTHUKH, a TAKXKE CBUAECTENILCTBYET O CBSI3U
PHUTYaJIOB C MOYMTAHHUEM MeJBefs, MPEACTaBIEHHOro B 3Be30HOM obpa3e. ['eorpacu-
YEeCcKOe PACNpOCTPaHEHHE JAaHHOTO apXaW4yHOro MpENCTaBJICHUs] OKa3biBaeTcsi Goliee
LIMPOKHM, YeM Mpefnosaranock panee. TakuM oOpa3oM, fanbHEIIee UCCIeOBaHUE
MO3BOJIUT MOJYYUTh LEHHYIO MH(OPMALMIO O JPEBHUX €BPONEHCKHX BEpOBaHHMSX, a
TaKKe OLICHUTh aCTPOHOMHYECKHE 3HAHUS, KOTOPBIMH BJIaieJ JIIOAH B IpeBHOCTH. Ha
JNAHHOM 3Tale KCCIENOBaHUs HaM YNajoCh ONMPENENUTh B OOLIMX YepTax Ty CUCTEMY
KOOPAMHAT, KOTOpasl 3aJI0K€Ha B HApOOHbIX cKa3aHusix. [IpencraBneHHble 31ech pe-
3yNbTaThl CJIEIYET pacCCMaTPUBATh KaK MpeiBApUTENbHBIE, IOCKOJILKY BECbMa BEPOSIT-
HO, YTO HOBbIE JJaHHbIE MO CJIABSHCKMM U (PMHHO-YTOPCKMM HapofaM BHECYT KOPpeK-
THBY B PEKOHCTPYKUMIO JPEBHEH CUCTEMbl MUPOBO33PEHHS] M HHTEPHPETALMIO TOTO,
KaK OHa OTPa’KeHa B PUTYaJbHOH NMPAKTHUKE.
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Hunting the European Sky Bears:
Evidence for a celestial mapping
system in Slavic and Finno-Ugric Folk traditions?

Roslyn Frank
University of lowa, lowa City; Institute of Basque Studies, London

The Great Bear constellation is classified as belonging to the most archaic strata of
the star figures known to European peoples (Gingerich, 1984). Although previously no
archaic set of stories connected to the Sky Bear had been clearly identified, extensive
field work in Euskal Herria, the Basque-speaking region of Europe, revealed a cycle of
tales and related ritual performances dealing with the adventures of an archetypal hero,
Hartz-Kume, the Bear Son (linked symbolically with both Ursa Major and Ursa Minor).
The half-human, half-bear main character functions as a shaman-apprentice who under-
takes an astrally-coded vision quest in what might be understood to be a prototypical tale
of initiation or Bildungsroman (Frank, 1996; 1997; 1999; Frank, Arregi, forthcoming).

! This project has been supported by the Institute of Basque Studies, London Guildhall University,

http://ibs.1gu.ac.uk/, a non-profit research trust dedicated to the promotion and dissemination of investigations
related to Euskal Herria, the Basque Country, its people, language and culture.
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The stories hearken back to an earlier pan-European cosmovision and the belief that
humans descended from bears (Fabre, 1986; Peillen, 1986; Praneuf, 1989; Truffaut,
1988; Vukanovitch, 1959), while the Bear Son tales themselves constitute the most wide-
spread motif in European folklore (Cosquin, 1887. P. 1-27).

Speakers of Slavic languages are already familiar with many of the adventures of
Hartz-Kume as well those of other astrally-coded characters found in the stories. This is
because of the fact that in the Slavic versions of the tale, the hero appears as Ivan
Tsarevich or Ivanushko while his opponents are called the Zmei, a dragon or serpent-like
creature, and the Koschei Bessmerinii, ‘Immortal Koschey' (Wigzell, 1983; Wosien,
1969). The latter two figures are the narrative counterparts of the Basque Herensuge or
Serpent Snake who, in turn, is Hartz-Kume’s metamorphosed shaman opponent. Finno-
Ugric versions have been recorded, also, such as the Hungarian tales where the protago-
nist takes on many of the shamanic characteristics of the tdltos and climbs the Sky High
Tree (cf. Dégh, 1965. P. 313-314; Hoppdl, 1984), while yet another variant called “The
Bear-Boy Tale” has been recorded among the Mansi of the northewestern part of Siberia
between the Ural Mountains and the river Ob (Sadovszky, Hoppdl, 1995. P. 118-121).

The present investigation reviews the numerical coding and celestial-terrestrial sym-
bolic geography found in the stories along with their relationship to a polar coordinate
system integrating units of seven (Frank, 1999). The paper analyzes first the Pyrenean
materials, specifically the ritual geometry and celestial positioning of the Basque ‘stone
octagons’ (Frank, Patrick, 1993) and than attempts to decipher the numeric coding found
in the ritual landscape projected by the Slavic and Finno-Ugric variants of the folktales.
This analysis is supplemented by an examination of the celestial geometry of the sym-
bolic star maps found on shaman drums of the Saami and Selkup (Jankovics, 1979; 1984;
Pentikdinen, 1984). Data currently available suggests that we are dealing with a rela-
tively archaic stratum of star lore and a cosmovision that was linked to shamanic belief,
performance art, and the veneration of bears as the ancestors of humans.

In addition, the reoccurring patterns of numeric coding found in the tales point to an
underlying polar coordinate system that formed part of the same cosmovision. Such a
shared cosmovision would have provided the proto-astronomer shamans with a method for
charting their journeys through the stars by means of a schematic star map. At the same time
it would have served as a symbolic landscape, a cognitive map upon which the members of
the audience projected the adventures of the Bear Son stories and the shaman’s perfor-
mance. Moreover, it is alleged that initially the numeric coding found in the stories referred
to concrete celestial locations that the members of the audience were able to identify with
sets of stars in the sky above. Thus, a person conversant with the coordinate system in ques-
tion and the names of the ‘spirit-owners’ who controlled each sector of the sky, would have
been able not only to visualize the events being narrated but also to follow the progress of
the hero as he moved along in his celestial journey. In this sense, the stories would have had
a very practical purpose: that of preserving and transmitting astronomical knowledge from
one generation to the next. This method of transmission, that is, in an embedded fashion, is
typical of information systems that characterize oral cultures (Gerdes, 1997).

The stories repeatedly integrate a type of numeric codification of the locations where
different adventures take place. For example, there is the location defined as Tridevyatoe
Tsartsvo (or Tridevyatoe Gosudarstvo) “Thrice-Nine Land” in the Slavic tales (Wigzell,
1983), while Hetedhét Orszdg ‘Seventh-Seven Land’ often appears in the Hungarian ver-
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sions Sandi (personal communication, 2000, March, 21). It is alleged that these ‘lands’
have direct links to an already documented archaic polar coordinate system that inte-
grates multiples of seven. Indeed, vestiges of the system as well as the units of linear
measurement belonging to it were still present in many parts of Europe until the inven-
tion of the decimal metric system at the end of the 18t century (Frank, 1999). While sub-
stantial evidence has been collected concerning the metrology of this polar coordinate
system in Western Europe, far less work has been done in the case of Eastern Europe.
even though there is a strong indication that the geographical limits of the coordinate sys-
tem extended much further to the east. Hence, it is hoped that this preliminary investi-
gation of the numeric coding in the Slavic and Finno-Ugric versions of the stories will
stimulate interest in the topic and eventually shed further light on the nature of the ter-
restrial and celestial coordinate system which already has been documented for Western
Europe (Frank, 1999). A fundamental unit of measurement in that system is a seven-foot
staff, not significantly different in length from that of the Slavic sajen’ which was the
basis of the Russian system of measures until the Soviet government adopted the French
metric system in 1918 (Kamenyesa, Ycmiozos, 1965. C. 194-199).

The paper also examines the way that sky resources are manipulated symbolically
and mapped onto a set of social practices revolving around the bear ancestor and that, in
turn, are focused on the Great Bear constellation (Chichlo, 1980; 1981; Hallowell, 1926;
Hosukosa, 1995; Speck, 1945). In the stories the shaman apprentice hero is often repre-
sented as if he were climbing up through the branches of a tree, as in many Hungarian
versions of the tale, or climbing up a ladder sometimes made of bones, or moving
upwards through a smoke hole. In related ritual performances recorded in traditional cul-
tures, e.g., among Finno-Ugric peoples, the earthly bear’s soul is sent back to heaven to
the dwelling place of the Celestial Bear among the ever-present circumpolar stars of what
was understood to be the Upper World (Shepard, Sanders, 1992. P. 62-63).

As is well recognized, the spatial coordinate system found in the tales divides the
heavens into three parts corresponding to the Upper, Middle, and Lower Worlds. In our
reconstruction of this ritual landscape the Middle World or Middle Earth was projected
onto the sets of stars that are perceived as rising and setting. Movement from the Under
World to the Upper World was also possible for we find the entrance to the Upper World
associated with the figure of a female Eagle Shaman who flies the hero out of the Under
World, apparently along the path of the Milky Way (Frank, 1997; Taube, 1987). The
episode involving this spirit animal guardian is particularly widespread (Charachidzé,
1986; Cosquin, 1887; Horvdth, 1995; Sadovszky, Hoppdl, 1995. P. 120).

In addition, the female Eagle Shaman, identified by some authors with Aquila, shows up
in the Slavic versions as the Zhar Ptitsa or Nogay Ptitsa (Taube, 1987). Moreover, the
dwelling place of another enigmatic character, called Baba laga in the Slavic tales, is associ-
ated numerically with a location or ‘land’ called Tridevyatoe Tsarstvo (Afanas’ev, 1973.
P. 481-482; Johns, 1998). This expression might be translated into English as ‘thrice nine
land’ although ‘three units of nine land’ might capture its meaning somewhat better. This
zone, mentioned in tales such as “Prince Ivan and Byely Polyanin”, appears to be located near
the entrance to the Under World, the area of the heavens below the horizon plane of the view-
er. Based on the data presently available, the polar coordinate system in question divided the
Upper and Lower Worlds so that each quadrant was made up of seven equal parts or levels.
Then each of these levels was subdivided into nine steps. Thus, the counterpart of Tridevyatoe
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Tsartvo can be tentatively identified as the band corresponding to third seventh, the third of
the seven levels, each of which was composed of nine subdivisions. Hence such a location
would have referred to the zone abutting the region leading to the Under World. The Under
World itself, a location connected to Crystal Mountain or Glass Mountain in the stories
(Afanas’ev, 1973. P. 482-494; Bly, 1993. P. 101-121; Erdész, 1961; 1963), might correspond
to the ‘Seventh-Seven Land’ or Hetedhét Orszdg encountered in the Hungarian tales.

In summary. this reconstruction of the data alleges that the contextual knowledge
embedded in the stories allowed the listeners to chart the movements of the protagonist
and his/her encounters with his/her ‘animal helpers’, the ‘spirit-owners’ of each level,
and associated guardians who protected the entrance to each place. There was, therefore,
a mental mapping of the hero’s adventures onto a particular model of the universe, a
model that situated the listener in a spatial frame with respect to his/her horizon plane,
the Middle Earth, as well as to the Upper and Lower Worlds. Hence, the narratives ful-
filled several purposes, both ritual and practical: they reinforced the traditional cosmo-
vision, the role of the bear ancestor, while at the same time they served to transmit
knowledge of groups of stars which would have been used for celestial and terrestrial
mapping. Finally, we should note that the numeric coding associated with the ritual land-
scape or cognitive map encountered in the tales, particularly the Slavic and Finno-Ugric
ones, suggests that the cultures in question were manipulating conceptual frames drawn
from a highly practical pre-existing septarian polar coordinate system that has been doc-
umented throughout much of Europe where it has been utilized for a variety of metro-
logical purposes, including terrestrial and celestial reckoning (Frank, 1999).

In conclusion, if our analysis of the data is correct, the cycle of tales found across
Europe hearkens back to an earlier ecocentric cosmovision, the belief in bear ancestors,
and the projection of this belief system onto the stars above. Hence, these materials will
provide us with a method of reconstructing the cognitive processes that were involved in
mapping this cosmovision onto the heavens and the integration of this celestial lore into
social practice, including rituals revolving around the Sky Bear. The abundance of these
ritual practices related to bear ceremonialism that have been documented in other parts of
Europe (Balzer, 1999. P. 6668, 189-202; Chichlo, 1980; Hallowell, 1926; Hosukosa,
1995; Peillen, 1986; Praneuf, 1987, Truffaut, 1988) suggests that the following statement
may need to be slightly revised: “[...] many Russian scholars claim that Russian folktales,
particularly magic tales (vol$hnye skazki), or fairy tales, as they are often called, have no
connection with rites, [although] they do acknowledge that it was the Russian minstrels
(skomoroxi) who cultivated the tales and handed them down to their successors” (Yovino-
Young, 1993. P. 5). Interestingly, one scholar, Russell Zguta, claims that these minstrels
“were originally priests of the pagan religion of the Eastern Slavs”, who, in spite of intense
persecution, through their arts kept alive the ancient domain of this earlier culture was far
more widespread than previously suspected. Consequently it may provide us with valuable
information concerning this much earlier stage of European shamanic belief as well as with
mechanisms for determining the types of proto-astronomical knowledge that these people
possessed (Zguta, 1978. P. xiii; cf. 99-101). It now appears that the geographical domain
of this earlier culture was far more widespread than previously suspected. Consequently it
may provide us with valuable information concerning this much earlier stage of European
shamanic belief as well as with mechanisms for determining the types of proto-astronom-
ical knowledge that these people possessed.



Early notions of Ursa Major in Eurasia

Alla Lushnikova
Institute for Linguistics of Russian Academy of Sciences, Moscow

Symbolic veneration of the Ursa Major and Ursa Minor constellations in the bear
image reflects not the original but secondary stage of primordial cosmovision owing to
the Indo-Iranian, Slavic, Uralo-Altaic folk tradition and lexical denotations.

Graphic and semantic embodiment of Ursa Major should better be examined in rela-
tion to the Bootes constellation and the Pleiades because besides Ursa Major the septe-
nary code is peculiar of the Pleiades and the ursine designation is characteristic of the
Arktur star (Greek “bear”, o Bootes) and there are common mythological stories for Ursa
Major and Bootes, for Ursa Major and Pleiades.

The archaic model of the Universe and ancient calendar system are often character-
ized by animal encoding since biological rhythms of animals were laid in the ancient
notions of the Nature and seasonal alternation.

The Elk and Bear are considered the main calendar signs for peoples of Siberia and
even of far larger area. In the ancient Komi calendar the Elk and Bear periods include the
autumnal and vernal equinoxes respectively thus marking the autumn-winter and spring-
summer seasons (Kownakos, 1990a, 19906). In mythological thinking the Elk and Deer
having solar symbolism are synonymous and interchangeable, in many languages (for
example, Indo-European and Uralian) the words denoting them are etymologically cog-
nate or/and lexically identical (JIywnuxosa, 2001). Archaic division of the year into two
seasons (winter — summer) is embodied in calendar mythology in the motifs of disap-
pearing and appearing, dying and resurrecting of personages symbolizing the Sun, light,
warmness, fertility (Tokapes, 1994. C. 548). In Eurasia the Bear was a sign of spring
quickening of Nature, which coincided with its appearing after the winter sleep. In folk
beliefs the stories about the bear disappearance were related to the day of the autumnal
equinox, reflecting its retirement for the winter sleep. This period was also connected
with hunt for elks and deer and their traditional sacrifice. On the territory of the Russian
North there is known a legend that says that in ancient times at about the autumnal
equinox two deer (elks) or a doe with her calf came voluntarily from the forest to be sac-
rificed (Konakos, 1990a, 19906; llanosanosa, 1973; Pvibaxos, 1979). In folk calen-
dar the autumnal period is defined by the months related to the Elk (Deer) in their names:
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Komi epbim “October” (from iopa “elk”) (Konaxos, 19906. C. 16); Rus. 3apes
“August”, pesyn “September” (from (3a)pesems,; LE. *reu-), Slav. proens “September”
(period of the deer or elks’ roar and heat); Osset. ryxeny/ruxeni “September, month of
the deer’s roar” (from ryxyn/ruxun “to roar”; LE. *reu-k-), one of the Ossetic pre-
Christian months names that have survived up to these days (Abayev, 1970. C. 4).

In the Uralian and Slavic languages there are recorded the Elk designations for Ursa
Major which are considered to have preceded the ursine designations (Erdddi, 1970;
Puvibaros, 1974). In the Uralian languages the words standing for “elk, deer” serve to
define concurrently an animal and the Ursa Major constellation: Ostyak rioy, Vogul Sx-
2yii, sdp-saw, sorup, Mari wopdo wjovip; Selkup lexkbi, Ket. Kaj “elk, Ursa Major”
(the elk designation has not survived in the Mordvin, Udmurt, Komi languages). In
Hungarian there is indirect evidence in the shape of a stellar group near the Polar star
called Szarvas nyom “deer’s trace” that points to possible existence of the elk designa-
tion in the past. In the Baltic-Finnish languages Ursa Major is denoted by the word Orava
with unclear etymology. However for Fin. Otava the meaning “elk” is reconstructed on
the basis of the recorded phrases: Otavan sarvet literally “horms of Otava”, “stars of Ursa
Major”, Otavan seuraajat lit. “pursuers of Otava”, “stars of Bootes” (Erdédi, 1970.
P. 28-45; Aaekceenxo, 1976. C. 84; Ilpokogwvesa, 1976. C. 107). Slavic people also
had called Ursa Major (and Minor) the Elk before the constellation gained its ursine des-
ignation, for example, Polish gwiazda Losiowa “the elk star”, the Polar star, Rus. Coxa-
muuii “elk, Ursa Major” (Erdddi, 1970. P. 43; Puibaxos, 1974). In Old Iranian there is
known a stellar epithet hapta-srvo “having 7 homs” (Bartholomae, 1961. S. 1647), pos-
sibly referring to Ursa Major (Scherer, 1953. S. 138).

Among the Siberian and Altaic peoples there is widely spread a legend about a cos-
mic hunt for the Elk as a symbol of Ursa Major that in autumn at about the autumnal
equinox steals the Sun. The cosmic Bear-hunter pursues the heavenly Elk, kills it and
returns the Sun. Symbolic murder of the Elk and its subsequent miraculous reanima-
tion as a sign of the Nature awakening happen at about the vernal equinox. The Evenk
people identified the cosmic Bear-hunter Mangi with the Arktur star (o Bootes) (Aru-
cumos, 1959; Konaros, 1990a, 19906). Identification of the cosmic hunter with the
star Arktur might have been more widespread. The lunar mansion svafi- (month
Caitrd- of the vemnal equinox) of the Indian calendar is identified with Arktur. The
meaning of Old Ind. svari- is interpreted by R. Allen as “a good goer or a sword”
(Allen, 1899. P. 92) testifying that the designation is based on the idea of a weapon
or/and pursuit. According to a Vogul legend the heavenly elk is pursued by Mir-susne-
xum, whom I. Gemuev unites with the Bear viewed as a keeper of oath on the Earth due
to their similarity in essence based on the idea of an agreement (I'emyes, 1992). Mir-
susne-xum is known as a personage borrowed from Mitra, the Iranian deity observing
and guarding the world of people (Iran. mitra- ‘agreement’) (Tonopos, 1981). In the
reconstructed non-reformed Old Iranian calendar the month midra covers the vernal
equinox (/Iywnukosa, 2001).

The images of the Bear and Elk appear to be ambiguous and discrepant. Taken sep-
arately they could symbolize all three levels of the Universe in the ancient world outlook.
For example, the Elk (Deer) was on the one hand the embodiment of the upper world
possessing the solar symbolism and personifying the Great Mother Goddess and on the
other — the nether world in the shape of the homed elk-mammoth. The Bear on the one
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hand was related to the upper world being a son of the Supreme deity and on the other
was referred to the nether world. For ex., according to the Komi mythology the images
of the Bear and Mammoth (Komi (dial.) syxop lit. “earth deer”’) were interchangeable;
there was found a bear’s portrayal with a curved horn similar to a mammoth’s tusk (Mu-
¢onorus Komu. C. 214, 232, 269-271). If the Elk (Deer) and Bear are in a united sys-
tem of the Universe, they are diametrically opposite embodying the upper divine world
and the underworld respectively. For ex., a bear is often found in the lower part of com-
positions of the Permic beast style (similar to Scythian portrayals) with the Elk (Deer) —
in the upper part [cp. similar correlation between the Elk and Bear in the ancient Komi
calendar according to N. Konakov (Kownakos, 1990a)]. It is known that the Skythian art
is characterized by display of scenes of the tormenting of a hoofed animal by a predator
where the death of the prey was treated as a sacrifice in the sake of the salvation and
revival of the world (Paesckuii, 1985).

In ancient times there existed a clear-cut regulation of relations between people and
spirits of the forest and water. These relations were expressed in the rites of human sac-
rifice, which were estimated as a special exchange of presents and were shaped in a sym-
bolic wedding where a woman dressed as a bride was the invaluable sacrificial gift.
[Cp. Old Ind. daksina- f. “gift” donated to the priest performing the sacrifice and often
having female personification; daksayand- “sacrifice” viewed as a periodical quickening
ritual of the Universe recreation (Heesterman, 1959).] Those rites were peculiar not only
to the Finno-Ugrian and Slavic but also to other peoples (Ancient China, Egypt). Real
wedding in the earthly, middle world is compared with death, symbolically related to a
crossing of the stream and perceived as the bride’s transfer to the other world, to a qual-
itatively new state. For ex., in Komi wedding lamentations the bridegroom is called a
wicked black bear that wants to eat the bride up (Konaxos, 1996. C. 85-87; Mudomno-
rus KoMy, C. 214). On the grounds of these there becomes clear the wide spread of
mythological plot of a bear’s marriage to a woman, who gives birth to a warrior. This
marriage might also be understood as a figurative unity between divinity and mortality,
which gives birth to the mankind, deprived of immortality and supernatural abilities. For
ex., Kyovim-ow, a hero of Komi-Permic folklore (lit. “a bear from the mouth of the Ky
river, ow “bear”) was born from a bear and [léscun (lit. “one-eyed”), a sorceress.
A woman, who marries to a bear, is often represented in the image of a she-elk (she-deer,
cow). For ex., Kyobim-ow marries a Vogul princess Kocmd, who wore a mask made of
cow skin to hide her face (Mudonorus Komu. C. 200, 212).

Having analysed the Karel-Finnish runes on “Kalevala” V. Yevseev remarks that in
a number of runes the word for “Bear” is replaced by the word for “Elk”. It is known that
symbolical substitution of one animal’s designation for another goes back to a prohibi-
tion existed in ancient times to use the main name of a sacred animal in order not to make
evil spirits understand it (Eacees, 1960. C. 261-262). Such correlations of the Elk and
Bear designations might enable to interpret partly the transformation of the Ursa Major
designation from the EIk into the ursine one, if we also take into account the participa-
tion of both animals in the common rites and calendar-mythological stories including
those related to the Bootes and Ursa Major constellations located closely to each other.

It is quite possible that septenary code lying in the basis of the Ursa Major designa-
tion was not original but secondary one reflected in the later denotations of the Great
Bear such as Old Iran. hapto-iringa- adj. “mit sieben Merkmalen”; Old Ind. sapra-rsdya-
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“7 sages”; Uralian languages: Fin. seitsentdhti, Komi Cuzuma xoo3ys, Udm. cusbum
kusbbiau, Mord. cucemvb mawme | cucemv mewms, Mari woim wyosip lit. “7 stars”,
Nenets. Cu’’us co’’om’ (Cu’’us “T”, co’’om — unclear); similar designations in the
Turkish-Mongol languages (Bartholomae, 1961. S. 1767; Scherer, 1953. S. 133, 138;
Erdédi, 1970; Tepewenko, 1965. C. 564, 569).

The following examples from mythology and lexical denotations can stand in favor
of secondary quality of the Ursa Major septenary symbolism. A Vogul legend about a
cosmic hunt says that in ancient times the Elk had six legs, nobody was able to catch it
up and kill it, it was sacred. Mocbxys. made up his mind to make the Elk accessible for
people, takes a sharp sword and sets off to chase the Elk. He skies from the South Urals
and reaches the Elk at the north part of the Ural Mountains. He cuts off the Elk’s hind
legs that fall down close to it. These are the four stars in two vertical rows, which are
shining dimly to the right and a bit lower from the Great Bear. According to the legend
the Elk turns into the Ursa Major constellation, called Snayii “elk” (Pombarnoeesa, 1991.
C. 22-23). Ursa Major was referred to more than seven stars by the Kets, who perceived
this constellation as reflecting a hunt for the elk that ascended to the heaven. They
explain the stars as follows: 4 stars of the Big Dipper stand for the Elk’s legs, 3 stars
ahead are the Elk’s nose and ears, the stars of the Dipper handle are a Selkup, a Ket, an
Evenk — the participants of the hunt, the Alkor star is a Ket’s pot; 6 more stars singled
out by the Kets stand for arrows of a Ket and Selkup (3 of them are beyond the limits of
Ursa Major) (Aaexceenko, 1976. C. 85). In the Nenets language there is a stellar desig-
nation containing the word “Elk”. Although it does not directly point to Ursa Major but
the possibility of its reference to the Great Bear is not excluded: map’ moneam’ nuo-
Ha'’Hymebt’’ “‘a constellation of tiny stars (usually 7-8 stars are visible, but there are
totally 12 stars)”, where map’’ “wild male-deer” (Tepewenxo, 1965. C. 239, 319;
Erdédi, 1970. P. 41). According to A. Okladnikov the Siberian people are still keeping
archaic ideas of an eight-leg Elk (Okaadnukos, 1964. C. 58). In Old Indian there is
known a mythical eight-leg deer sarabha.

It is worth mentioning that the septenary code is found in the Pleiades designation.
From the Greek mythology there is a well-known legend about 7 Pleiades, the daughters
of Atlas. The Pleiades were portrayed in the shape of a sieve with the septenary code:
for ex., Mari woxkma-wyovip, weim wyosip “A group of stars in the shape of a
sieve. Pleiades. A group of 7 stars in the Taurus constellation; Hung. hetevény
(hét “7”, — vény — suffix). Ancient notions of a hole in the sky and stories about flood are
related to the Pleiades. For ex., in Kalevala (XIV, runes 305-310) it tells about holes in
the heavenly sphere through which icy-cold rain is pouring down on Earth (Erdddi, 1970.
P. 99-103).

The ancient mythology brings the Pleiades and Ursa Major closer to each other.
According to one legend the Alkor star in the Great Bear is one of the stellar sisters, who
was kidnapped from the Pleiades. The wolfish name of the Alkor star in Estonian (/7yc-
muiabHuk in the present volume) must point to alien position of this star in Ursa Major.
J. Frezer delivers a version of the Biblical myth about flood, which has a stellar connec-
tion with the Pleiades and Ursa Major. It says that to let the upper waters stream down
the Lord made an aperture in the sky removing two stars of the Pleiades, and then to stop
the water streams the Lord closed the aperture with two stars from Ursa Major (®pa3sep,
1990. C. 88).
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PaHHne npegcraBnennna o bonbwon Megseguue
y HapogoB EBpa3un!

Aana JIywnuxkoea
Hncmumym sasvikosnanua PAH, Mockea

CHMBOJIMYECKOE IIOYHTAHUE CcOo3Be3amit boabswoi 1 Manoi MegBenuibl B faH-
HOM 300MOP(HOM 06pa3e OTpaxaeT HE UCXOLHOE, a XPOHOJIOTHYECKH [TPOU3BOAHOE
COCTOSIHME {PEBHHUX BO33PEHHI B CUJIy AAHHBIX MHJOMPAHCKOM, CIaBSHCKOM, ypaso-
anTaickoi onbKIOPHON TPaaULMK U eKcHyeckux o6o3HayeHud. [IpencraBnsercs,
YTO CUMBOJIMKY U 0Opa3HylO0 CEMAHTUKY co3Be3fus Bonbuioid MenasBeguubl clieayeT
paccMaTpHUBaTh BO B3aUMOCBSI3M C co3Be3aueM Bononaca u [Inesgamu Ha TOM OCHO-
BaHUH, YTO, KpoMe Boablioit MefBeauIbl, CEMEPUUHOCTDb [IPUCYTCTBYET B Ha3BaHUHU
Ilnesn, a “meaBexbe” 0603HaYEHHE XapakTepHO s ApKTypa (rpey. “mefBefb’;
3Be3fa 0. Bonomnaca). CyilecTBYIOT TakXe euHble MU(OJIOTHYECKUE CIHOXKETbI AJIs1
Bonvwmoi Megsenuusl U Bononaca, ais Bonsioi Menseguub! 4 [Tnesn.

Bo33peHust ApeBHUX JIOAEH Ha IPUPOAY YYUTHIBAIH OMOTOTHYECKHE PUTMbI XKHU-
BOTHBIX, 103TOMY apXan4Hasi MOfleJib MUPO3laHUsl U KaJleHAapHasl CUCTEMa HEPEJKO
BOILIOLIATHUCh B 300MOpGHOM Kofe. JIock U MefiBeAb ObLIIM HEKOrja OCHOBHBIMH Ka-
JIEHJapHbIMH CUMBOJIaMU He TOJIBKO y HapooB Cubupu, Ho ropasao 6oiee HHpPOKO-
ro apeana. B npombicnoBoM KaneHaape ApeBHUX KOMM nepHoabl Jlocs u Mensens
BKJIIOYAIOT COOTBETCTBEHHO TOYKH OCEHHET'O U BECEHHETr0 paBHOAEHCTBUs (KoHakos,
1990a, 19906). ApxauyHoe AejeHue roga Ha JBa Ce30Ha (3uMa U JIETO) B KaJleHAap-
HOU MHUGONOrHM OTPa’kaeTcsl B MOTHBAX YMUPAHMsS M BOCKPELUEHMS NEPCOHAXEH,
OJIMLETBOPSIOLLIMX COJHIE, CBET, TEIIO, naogopoaue. Y Hapogos EBpasuu Measenn
SIBJISIIICS] KQJIEHAAPHBIM NIPU3HAKOM BECEHHEr0 NpOOYXKAEHUs NPUPOJBI, YTO COBIIajia-
JIO ¢ ero BeIXOAOM U3 6epnoru nocne 3uMbl. CroxXeT “ucue3HoBeHus” Menpens Ka-
JIEHJapHO COOTHOCHJICSI C IHEM OCEHHEro paBHOJEHCTBUSI U OTpaxan ‘“yxon”’ Mejse-
Asl Ha 3UMHIOIO CHSIUKY. DTO BpeMst ObLIO CBSI3aHO TAKK€ C OXOTOM Ha JIocei u one-
Hell ¥ JpeBHUMHU 0OblYassMU UX XXEPTBOIIPMHOLIECHUSI. B HapogHOM KaleHaape OceH-
HMIii IepUOof IPECTaBIeH MECSIIAMH, 110 Ha3BaHHIO CBA3aHHBIMHU C JIOCEM (OJIEHEM):
KOMH epbim “OKTAOpPL” (OT tidpa “nocw”) (Konakos, 19906. C. 16); pycck. 3apes “aB-
ryct”, pesyn “ceHTSOpb” (OT (3a)pesemv; u.e. *rey-); cnas. proexb “ceHTAOpPDL” (1epu-

1 PaGoTa BbINoNHeHa npu (pUHAHCOBOM noanepxkke Poccuitckoro ryMaHuTapHOro HayuyHoro ¢oupa,
npoekT Ne 99-04-00350a.
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Ofl peBa, TeYKH OJIEHeH/noceit); OCeT. ryxany/ruxeeni “‘ceHTI0pb, Mecsl| peBa OJeHeH
(ot ryxyn/ruxun “peBeTb’; u.e. *reu-h) (Abayev, 1970. P. 4).

Y naponos CesepHoit EBpa3uu 3aukcupoBaHbl “IOCHHbIE” 0603HaYeHUs: Bonb-
woit Menseauupl, KOTOPBIE, KaK CUUTAIOT, NPEILIECTBOBANU “MenBexxbum”. Hanpu-
Mep: XaHT. Hoy, MaHc. STn2yii, sdrpsaw, sorup, Map. wopdo wyovip, cenbkyn. lexxbL,
keT. Kaj “nocw, coxatblit”, co3Be3aue bonblias Measeguua”; BeHr. Szarvasnyom
“cnep onens”, “rpynna 3Be3f okono ITonsipHoi 3Be3pbl”; ¢uH. Otava “Boabluas
Measeguua” ¢ peKOHCTPYKUMCH 3HaUCHHUS “710Ch” Ha OCHOBaHUU BblpaxxeHuit: Otavan
sarvet 6ykBanbHO “‘pora OTtaBbl; 3Be3Abl bonbloi Mensenuust”. Otavan seuraajat
O6ykBanbHO “npecnenoBarenu OTasbl; 3Be3Abl Bononaca”; noneck. gwiazda Losiowa
“Jlocunas 3Be3pa, [lonspHas 3Be3na”; pycck. Coxamwuui “Bonbmas Measenuua’;
BO3MOXHO, Ip. UpaH. hapta-srvé ‘“UMeEIOIUi CEMb POTOB”.

Y cubupcko-anTaickux HapomoOB LIMPOKO pacnpocTpaHeHa jereHfa o Kocmu-
yeckoil oxoTe Ha Jlocst kak cuMBosa Bonbioit MefBenuibl, KOTOPbIA OCEHbIO, OKO-
JIO IHS1 OCEHHero paBHOAeHCTBUs, noxuiaeT Connue. KocMuyeckuit oXoTHUK — Mep-
Befb yousaet Jlocs u Bosspamaer ConHue. ®akT cumBonudeckoro youiicrsa Jlocs u
€ro 4yleCHOE OXHMBJIEHHE, KAK 3HAK NPOOYXAEHHsI IPUPONIbI, IPOMCXOAUT OKOJIO JIHS
BECEHHEr0 PaBHOMEHCTBUSA. Y 3IBEHKOB KOCMMUYECKHIl OXOTHMK — MeaBeAb Mawzu
onuueTBopsieT 3Be3ny ApPKTYp (Axucumos, 1959). OtoxpecTBieHne ¢ ApKTypoM,
N0-BUIUMOMY, UMeJIO 6oJiee IHMPOKOe pacnpocTpaHeHHe. Tak, B KajaeHaape ApeBHUX
KOMH NEPHOJ, BKJIIOYAIOIIUA BECEHHEE PaBHONEHCTBHE, 0603HaYaeTcsi 06pa3oM Meai-
Befis. B IpeBHEMHAMHCKON KaleHAAPHOH CUCTEME JIYHHas CTOSIHKA Svatl, TOXMIECT-
BeHHasi 3B€3[€ APKTYp, MApKHpPYET TOUKY BECEHHETO PaBHOAEHCTBUS. [lpe BHEMHIUTI-
CKOE svatl TpakTyeTcs Kak “good goer, XOpOLIHid XOfOK” uiH “sword, Med”, 4TO CBH-
AETEJbCTBYET O 3aJIOXKEHHOW B Ha3BaHUM Upiee opyxus (Allen, 1899. P. 92) u/unu no-
TOHH, NPECIEAOBAHUSI.

ITpoTuBOpEeUUBOCTL OOPA30B JOCSA U MEABENS BbIpaxkaeTcs B cnegytomeM. CaMu
no ce6e OHU MPEACTABIISIOT BCE TPU YPOBHS MUPO3[laHus. B equHOR cucTeMe 10Ch U
Me/iBEib IPOTUBONOCTABIEHbI, BOILUIOUIAsi COOTBETCTBEHHO BEPXHUI M HUXKHHMHA MUP.
Hanpumep: y KoMH CMepTbh NpEACTaBIsIach B 00pa3e YEPHOro MENBENs; MENBEND
n300paxeH B HUXKHEN 4YacTH KOMIO3MIUMIA NMEPMCKOTO 3BEPHMHOTO CTHJIS; 00pa3bl
MeBEAs ¥ MaMOHTa (KOMM (AHal.) Myxop OyKBaJbHO “3€MJISIHOW OJIeHb”’, HUXKHMIA
MUp) Moriu B3aumo3saMeHsiTbesl (Mudonorus Komu. C. 214, 232, 269-271).

B npeBHocTH y HapopoB CeBepHoit EBpa3uu cyiecTBoBana yeTkas periiaMeHTa-
1Sl OTHOILEHUA MEXAY JIIOABMH M [yXaMH Jieca M BOAbl. DTH OTHOILIECHHUS BbIpaXxa-
JICb B PUTYallax YeJ0BEYECKUX XKEPTBONPUHOLIEHHI, KOTOPbIE PacLEHUBATUCh KaK
cBoeoGpa3HbIil OOMEH NoAapKaMu 1 0POPMITSIIUCE KaK CHMBOJIMYECKas cBajb0a, rje
GeCLIeHHbIM XXEPTBEHHbIM [AapOM BbICTyNajna XEHIIMHa, OfieTas HeBeCcTOH (cp.: Op.
uHp. daksind f. — XepTBEHHbINA Aap, UMEIOIIUI XEHCKYIO nepcoHuduKkauuio). Peannb-
Hasi cBaib6a B 36MHOM MHp€ CPaBHHBAETCSl CO CMEPTHIO, IPEACTABJISETCS KaK MNepe-
XOJl HEBECThI B MHON MUP, HHOE KauecTBO. Hanpumep: y KOMH B cBajeGHbIX NPUYH-
TAHUSIX HEBECTA HA3bIBACT XKEHUXA YEPHBIM MEIBENIEM, KOTOPBIA XOUET €€ NOXpaTh
(Konakos, 1996. C. 85-87). Takum 06pa3oM, CTAHOBUTCS MOHATHBIM LLIMPOKOE pac-
NpocTpaHeHUue MHU(OTOTUHYECKOTO CIOXKETA O CBSI3M XKEHIIHUHbBI C MEBENEM, OT KOTO-
po# poxpaercs 60raThipb, H KOTOPYIO, BO3MOXHO, TaKXe CJIElyeT NMOHUMATh KakK
o6pa3Hoe coeuHEeHUuE GOXECTBEHHOIO CO CMEPTHBIM.
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B kapeno-¢uHckux pyHax Ha croxkeTsl “KaneBanbl” 0OTMEYa€ETCs 3aMEHa Ha3Ba-
HMSI ME[IBE/Sl CIOBOM ““JIOCH”’, UTO CBSI3aHO C 3alPETOM HCNOJIb30BaTh UM CBSILLIEHHO-
ro xuBoTHOro (Escees, 1960. C. 261-262). BeposiTHO, non06HblE CHHOHUMUYECKUE
CONOCTABJIEHUs], YUUThIBasE ydyacTHe OOOUX XXHBOTHBIX B €JUHbIX MU(OIOrHYeCKUX
CIOKETax, MOTYT, OTYaCTH, OOBSICHUTh TPaHC(OpPMalMI0 HaUMEHOBaHUsl Bonblioi
MenBeauubl U3 “JI10CHHOro” B ‘“‘MefBEXbE”.

CeMepHU4HOCTbD, 3aJI0KEHHas B Ha3BaHuM bosbioit Menseguubl, BO3MOXHO, He
Obl1a HCXONHOM 6a30M, a SBJISIACH BTOPUYHBIM KOJAOM, BOIUIOTUBILIMMCS B O3 HEH-
WX HauMeHoBaHUAX. O6 3TOM MOTYT CBHIETENbCTBOBATh NPUMEPH! U3 MU(OIOrHH
Y IaHHbIE JIEKCUUECKUX HAaUMEeHOBaHMI. B MaHCHUHCKOI JIEreH1e 0 KOCMUYECKON 0X0-
te Jlocs, npespatuBiuiics: B bonbuiyro Mensenuuy, umen mectb Hor (Pombanodeesa,
1991. C. 22-23). Bonbsuas MegBeauna cBsi3biBajiach ¢ OONBIINM, YEM CEMb KOJIHYE-
CTBOM 3Be3fl y KeTOB (Asekceenko, 1976. C. 85), y HeHUeB: map’ mayeam’ nuoHa
“Hymebt” “‘co3Be3gue MeJKux 3Be3]] (0ObIYHO BUHBI 78, a Bcero ux 12)”, map” “ca-
Mel nukoro oneHs” (Tepewenko, 1965. C. 239, 319). Y napopoB CubupH coxpaHseT-
Csl apXau4HO€ NPEeACTaBJIEHUE O BOCBMUHOIOM noce. M3BecTeH NpeBHEHHAUNCKUH
MH(UYECKUIA BOCBMUHOTHIA ONleHb Sarabha.

CemepuuHasi cuMBOJIMKa OGHapyxuBaeTcs B Ha3BaHuu Ilnesn. M3 rpeueckoit
MHU(OIOTHH U3BECTHA JIET€HAA O CEMHU IuTesiAax — qouepsix Atnaca. [lnesab! npegcras-
JSUTMCh B BUJE pellieTa C CEMEPUYHBIM KOJOM, HanlpUMep, BEHT. hetevény “Ilnesnb1”
(hét “cemp”). Mudonorus conuxaer [1nesas u bonbiyio Measenuuy. 3Be3na Anb-
KOp — 3TO OfiHa U3 3Be3[-cecTep, noxuuieHHas y ITnesn. O ee 4ykepOmHOCTH rOBO-
PHT, HanpuMep, ee 0603HaueHue BOnKoM B 3CTOHCKOM (CM. ITycmbLabHuk, B HACTO-
amemM coopHuke). [Ixx. ®pazep npuBoauT OuGNEHcKUil MU( O MOTONE, aCTPAIbHO
cBsi3anHbId ¢ [Tnespamu u Boabmoit Measepuuei (@pazep, 1990. C. 88).



Records of astronomical heritage of Estonian people
and its reflection in art and folklore*

Izold Pustylnik

Tartu observatory, Tartu

We review available historical records of popular astronomical heritage preserved in
Estonia and discuss its impact on art and folklore. Various data on the popular astrono-
my heritage have been collected since an early XVIIth century due to painstaking efforts
made by the compilers of the Estonian language dictionaries and folklore.

Observations of celestial bodies served our ancestors the practical purpose of mea-
suring the time by the motion of the sun, the stars and enabling seamen to take their
bearings at sea. Estonian names of luminaries have been published for the first time in
1637 in H. Stahl’s dictionary: Ohtotdht (Evening star), Koitotdiht (Morning star) are
the oldest known names of Venus, later also the star seen twinkling bright in the mom-
ing sky was called Kuketdht — the Cock star. The brightest luminary observed in the
vicinity of the Moon was called “kuusulane” — the Moon’s servant. The underlying
idea was that the Moon represented the master and the star — his servant. The planets
were valulised tihed (painfully bright stars). Venus, Mars and Jupiter were called
rdndajad tihed or hulgused — vagabonds. People said of Jupiter, it is “lazier” than the
other travelling stars. The old Estonian names of constellations are of legendary ori-
gin or stem mostly from agriculture (Priiller, 1968. P. 67-70). More than twenty con-
stellations visible in the northern sky have been given names by Estonians hundreds
of years ago and at least in one case the name can be traced to several thousands of
years. So let us make a brief “tour” of celestial vault and look at it with the eyes of the
old Estonians.

Suur Vanker — The Great Wain (Ursa Major) was the most important celestial
chronometer for the old Estonians because the position of its thill and the wheels relative
to the Polar star Péhjanael or the Northern nail, which was considered to be immovable,

I The author is indebted to A. Lebeuf for fruitful discussions and for his generous present of many valu-
able publications including the Proceedings of SEAC Conferences in Warsaw (1992), Rozhen (1996) and
Gdansk (1999). We express our gratitude to Dr.R. Frank, Dr. A.Sapar and Dr. M.Jéeveer who carefully read
the manuscript and made many valuable remarks and comments. We gratefully acknowledge financial sup-
port of this investigation by ETF Grant 2629.
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enabled one to measure the time. It consists of the following parts: a, B, Y and & are the
wheels of the Wain or Wagon, ahead of them are the thill or shaft €, the Bull as the
draught-animal T, alongside whom there is a Wolf (g, Alcor). The Wolf is harnessed to
the Wain and draws it as a punishment for assailing the Bull working as a draught ani-
mal. The last star in the constellation 1 is Man who guides the Wain, the Bull and the
Wolf. There is also a proverb which includes the words hunt hdrja korval — the wolf
alongside the bull. Both the proverb and the notation of the constellation were first reg-
istered in the dictionary of S.H.Westring (1720-1730) (Priiller, 1968. P. 68). The “age”
of this or that name of constellation can be estimated judging by its linguistic appearance.
Thus, “Suur Vanker” (The Great Wain — Ursa Major) was named also Odavatihed
(Spearstars) or Suur Odamus (from Odayv — spearlike).

In the constellation Taurus are found the star clusters Pleiades — Uus Sdel — the New
Sieve- and Hyades — Vana Séel (Old Sieve) which were known to old people throughout
the country. The names reflect the brightness of these stars: the New Sieve is much
brighter than the Old Sieve. The popular saying Seitse tahte taeva séelas — There are
Seven Stars in the Heavenly Sieve-is universally known. In ancient times people deter-
mined the approach of the spring by the Sieve. In the above-quoted dictionary of
Westring from the first quarter of the X VIIIth century one finds the saying kui so6! lddb
hakku, siis lddb hdrg vakko, which means “When the Sieve moves into the light of dawn,
the bull moves into the furrow”. Thus people determined the time in spring when one had
to start ploughing. Similar designation and associated with it legends are found in other
countries of Baltic region. Thus, the word “sieve” is in Lithuanian sietas (in various pho-
netic variants) is considered by J.Vaiikunas (1999. P. 228) (who dedicated to the ety-
mology of this constellation a special article “The Pleiades in Lithuanian Astronomy”’)
as the oldest name of this star cluster. He presents a lot of evidence that setting of the
Sieves stars heralded the arrival of spring and the beginning of summer rainy days with
heliacal rising of the Pleiades and refers to the reflection of Pleiades in Lithuanian folk
songs. Similarly S. Iwaniszewski (1999. P. 212-213) emphasizes the importance of both
the Pleiades and Orion for the determination of seasons and the registration of the
evening setting and the heliacal rising of both groups of the stars in agricultural calen-
ders ( see also a detailed discussion in article of A. Lebeuf (1996. P. 155-156) concern-
ing the role of Pleiades conceived already by ancient Greeks and Hebrews).

Orion constellation was equally important to old people in Estonia, just as the Great
Wain and the Sieve. It was called Koor (Flail) and Reha (Rake) — the old working tools
of a peasant. Stars Y, a, % form one part of a flail, stars T, €, 8 the other one, stars 1,
is the shaft of the rake. In somewhat inferior position in respect to a Flail and Rake, clos-
er to the horizon one can see the brightest star Sirius which was known to old Estonians
under the name Orjatéht (Slave’s star). It rises over the horizon during the harvest time
well over the midnight, in autumn in the midnight and in winter in the evening. People
ruefully note that the winter is more merciful to the slaves than their master: in winter
time there is not that much work to be done by slaves as “their” star appears earlier. In
fact, as astronomers know since Bessel’s measurements in the middle of the last centu-
ry, Sirius is rather imperfect timekeeper since Sirius, or the Dog Star (the brightest star
in constellation of Canis Major) has an invisible companion nicknamed the Pup perturb-
ing the motion of Sirius on celestial sphere. The Pup is the first observationally discov-
ered white dwarf!
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Opposite to Orion constellation is situated Lyra with its brightest star Vega (a Lyra).
In the island of Saaremaa local people called it once Vanad Reinad which in the dialect
of the islanders meant a two-wheel vehicle thereby making it already a third celestial
wain. In it y and B stand for two wheels, a thill is a star , whereas the beast of draught,
the Goat is star § and the Coachman is Vega. The story of Lyra and Vega in Estonian
folklore goes as follows: “Rich people hamess horses and bulls to carry big loads. A
workman has nothing in his posession except of two goats. So he skillfully made a two-
wheel wain. harnessed goats and guides them. The Lord noticed his diligence and sent
him skywards for his virtues. This heavenly Coachman holds a very special position in
the sky for Estonians: it was exactly Vega for which great Wilhelm Struve made his pio-
neering distance measurement, so that nearly 170 years ago he became the first earthy
creature to get to know how long ago and far away was the place for the coachman in the
celestial vault. Close to Lyra in the Milky Way one finds the constellation of Cygnus.
Old Estonians called it Paastutihed — Fasting stars or more frequently Suur Rist — Big
Cross, Deneb (a Cyg) was often called Kiiiinlakuu — Candlemonth star and Albireo
(B Cyg) — Fasting Mary star, all names stemming from Catholic religion.

The constellation of Cassiopeia, which is located between the Pegasus and the Polar
star was called by the inhabitants of island Saaremaa Taeva Look (Celestial Bow) and
also Vastlatdhed (the name comes from the Catholic festivity of the Shrove Tuesday). By
the same token the brightest star in the constellation of Perseus sounded like
Kiiiinlapdevatdhed (Candle Day Stars). It comes from the Candle Day (2nd of February)
when these stars are close to zenith during the evening.

Quite close to the Great Wain one finds the constellation of Corona Borealis which
was also observed by old Estonians who gave it the name Kuhjalava — the Haystack.
More exactly, kuhjalava means a set of wooden pegs with the rope attached to them to
hold together the haystack in a gusty weather. As is well known to all star gazers, some
pegs (i.e. the stars) are missing and old people have coined their own explanation for
that: “the vicious shephards from Tartu have burned them down”.

The Milky Way Galaxy has been called by the ancient Estonians Linnutee — The
Birds’ Way: they believed the Milky Way was a linen sheet stretched by the Lord to
show the way to the birds during their regular seasonal migrations. In most probabili-
ty, as the work of several generations of investigators proves the symbol of migrating
birds may be seen as the reflection of a belief that “the Milky Way is the way for the
souls of the dead which they travel through in the shape of birds” (see a quotation from
the work of Piatkowska 1898, in A. Lebeuf’s article “The Milky Way, a Path of the
Souls” (1996. P. 150). This view is brought back explicitly by Harva cited by Lebeuf:
“In Turco-Tatar languages the Milky Way is called by the way of birds, the same again
among Finns, Estonians, Ostjaks, Voguls, for whom it is the way of birds” (Lebeuf,
1996. P. 150).

A Russian proverb teaches us “skazka lozhj, da v nej namek” — “the fairy tale is a lie
but it gives one a hunch”. In view of the complexity of the navigational system used by
migrating birds and the growing evidence supporting the idea that guided by stellar con-
stellations at least some of the species of birds track their migratory routes in the sky, this
topic and its possible astronomical implications deserve further studies.

Thus, the starry sky and its constellations are often reflected in folklore and folk-
songs. In the national epic Kalevipoeg (Kalev’s son) one finds verses based on Estonian
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folklore where the Sun, the Moon and the stars appear as the wooers of virgin Salme.
Below follows a small fragment from the first story in parallel in Estonian and English.

Siis tuli kolmas kosilane Then the third wooer,

tuli tahti-poisikene, eldest son of the Northstar
Pohjanaela vanem poega, the Staryouth, came
Viiekummenel hobusel, with fifty horses
Kuuekumenel kutsarilla; and sixty coachmen.

Tahtis Salmet kaasaks saada. He wanted Salme for his bride.

In the fourth chapter of Kalevipoeg we find the following lines depicting how the
Old Wain,alias the Swedish Bear and the Polar Star directed the course of the national
hero Kalevipoeg across the wet path, the sea, on his way to Finland.

Soudis kiirelt Soome poole The hero made quickly for Finland
Tiiiiriteles Turja poole, steered toward Lapland,

Purjeteles pdhja poole; navigated to the Northland.

Vana Vanker, Rootsi Karu, The Big Dipper, the Swedish Bear,
P6hjanaela, tidhtepoega, the lodestar, son of heaven,
Juhatasid siravsilmil showed the way with sparkling eyes,
Taeva alt teede-rada revealed the path from above
Minejalle merelainetel to the traveler on the seawaves;
Nitasivad niisket teeda they lit the wet way,

Mirga rada Soomemaale, the moist road to Finland,

Korge kaljuranna poole. to the high stone shore.

Juba sdela seisis servi, The Pleiades had stood on edge
Vardad veerdes valge vastu, and Orion had turned toward day;
Keskoo vais ehk kisil olla it might have been midnight

Ehk kiill kuskil kuulutaja even though there was no watchman,
Tunni sammu tunnistaja no witness to the hour’s stride,
Mereteel ei mérki anna, signalling on this searoad,

Miska mees voiks aega mdota  measuring a man’s time.

Several investigators have pieced together linguistic and ethnographic knowledge to
study the astronomical aspects of the Kalevalian epics. As emphasize N. Gogin and
N. Kirsanov (1999. P. 239), “both in Finnish and in Lappish languagues Kaleva appears
in the names of heavenly objects, e.g., the Orion belt is the Kaleva’s sword”. The basic
elements of Kalevalian cosmogony and cosmology have been discussed in length by
many investigators including Nikitin (Hukumun, 1995. C. 41-50), Gogin, Kirsanov
(l'oa2un, Kupcanos, 1996. C. 239-250).

The existence and professional activities for more than 185 years of Tartu observa-
tory founded by great Wilhelm Struve sparkled a keen interest of several generations of
investigators in tracing historical roots of popular astronomy in Estonia. Nowadays the
visitors to the new Tartu observatory in Toravere have a rare opportunity to “see with the
eyes of ancient Estonians” the starry sky. In the foyer leading to the Assembly hall of the
main building a large mural mosaic is on permanent display. Designed by a sculptress
L.Israel and assembled from colour shingles this mosaic visually resurrects the legends
of popular Estonian astronomy. The choice of the material for the mural mosaic by
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no means is incidental.It seems to be appropriate to recall once more that the picture
of the stone sky can be found in Kalevala (for more details see Kolczynski, 1992.
P. 127-130).
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AcTpoHOMMYECKOe Hacneaue ApeBHUX 3CTOB
1 ero oTpaxeHue B honbKriope U UCKYCCTBE

H30460 IlycmbrabHuk
Tapmyckana ob6cepsamopusn, Tapmy

C He3anaMsTHBIX BpeMeH 3CTOHCKHH HapOJ NMPOSIBNSJ HENOAAENbHbIH HHTEpeC K
3Be3HOMY He6y 1 k acTpoHoMuHU. Habnionast HeGecHble CBETHIIA, APEBHHE 3CThI OIl-
pefensyid BpeMsi ¥ OPHEHTHPOBANIUCh Ha Cylle U Ha MOpe.

Martepuanbl 10 HapOAHOH aCTPOHOMHUH coOMpanuch, HauuHas ¢ XVII cronetns,
Onarojlapsi CTapaHHsIM COCTaBHTeJell CllOBapell 3CTOHCKOrO s3blKa M coOMpaTesei
HAapOJHO# N033UM. DTH MaTepualbl XpaHTCs B KpyMHeillleM apX1Be 3CTOHCKOH Ha-
ponHoi noasuu — JlnrepatypHoM my3ee umenn ®.P Kpeiiusanbaa B Tapry.

JIpeBHMMH 3cTaMM ObUIH AaHbl Ha3BaHUS MOYTH BCEM CO3BE3[USIM CEBEPHOrO He-
6a BO MHOI'MX BapHaHTaX U CJIOXKEHbl MHOTOUUCIIEHHbIE CKA3aHHUS M NIECHU O CO3BE3-
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nusix, o JIyne u Connue. CornacHo IIpronnepy (Priiller, 1968. P. 67-70), B Ha3BaHH-
X OONBILMHCTBA CO3BE3[UI OTpa’KEHbI IUOO 3eMiefenbyeckasl feITeNbHOCTb Npef-
KOB HBIHEIIHUX 3CTOHILEB, IMOO UX PEIMrHO3HbIe Npa3gHecTBa. “‘Bo3pact” Toro uiu
MHOTO CO3BE3[Us1 MOXKHO OLIEHUTB IO €ro s3bIkoBOMy 00yHKY. Tak, co3Be3nue bonb-
mass MepBenuua, und bonsmias Tenera (Suur Vanker), TakxXe Ha3bIBaJlOCh
Odavatdihed (3Be3nb! konbst) win Suur Odamus (ot odav — konbeo6pa3subiil). B ®un-
nsuauu bonblnas Mensenuia 6bijia M3BeCcTHA nop Ha3BauueM Otava. bonvinas Tene-
ra Cly>XHja ApeBHUM 3CTaM Ba>XKHbIM HEOECHBIM XPOHOMETPOM, NMO3BOJISAS MO MOJO-
ZKCHMIO cC orj06i4 U Kosicc oTHocuTeabHO TlosisipHoit 3Be3pbl (Pohjanael) onpepce-
N5Th BpeMsi. 3Be3bl a, B, Y 1 & cuMBOIM3MpYIOT nosoxeHue Konec Teneru, unu Io-
BO3KHM, BIIEpeid HUX pacnonoxeHa ornobnas (¢ WU Ma), Boxn B kayecTBe TArnoBoO#
cuabl (3Be3a §) u 60K 0 60Kk ¢ HUM Bosk (g, 3Be31a Anbkop). Bonk Takke 3anpsixex
U NPMHYX/AEH TSHYTH Teslery B HaKa3zaHue 3a HanajieHue Ha Tsrnosoro Boma. IToc-
JIe[HsAs 3Be3la B CO3BE3[IMM NOJXKHA OJIMLETBOPSTH XO35MHA, KOTOPbIA YyNpaBiseT
IToBo3koi#, BonioM u Bonkom. B 3CcTOHCKOM si3bIke ObITYET U3pEUYeHHUe, BKIIOYAKO-
uiee B ce6si coueTaHue cioB hunt hdrja kérval “Boak 60K 0 GOK ¢ BOJIOM”, IO CMbICITY
6JIM3KO€ K PYCCKOMY ““HACHUIIBbHO MUII He Oyaemn” .

B co3Be3nuun Tenbua pacnonaraetcs 3se3gHoe ckomienue Inesubl — Uus Soel
(Hosoe Curo) u I'magel — Vana Séel (Crapoe Cuto). [lonynsipHoe B Hapoae u3pe-
yeHHe ‘‘ceMb 3Be3l B HeOeCHOM cuTe” (seitse tihte taeva séelas) RaBHO BOILLLIO B MO-
BCEMECTHBIH 06uxof. B crapomaBHue BpeMeHa NMpuOIMXKEHHe BECHbI ONpenens-
nock o BuauMoctH 3Be3a Cura. B cnoBape Becrpusra, oTHOCSmIEMCS K MepBoi
yeTBepTH XVIII cTonerns, Bcrpeuaercsa uspeuenue “kui soé6l ldab hakku, siis lddb
hdrg vakko”, 4TO B mepeBOie Ha PYCCKUN O3HAYAET “KaK TOJbKO 3BE3[HOE CHUTO
npomnajaeT B Jiy4yax 3apH, nopa Bony B 60po3ay”. CxonHble Ha3BaHUs U CBsI3aHHbIE
C HUM JIereH/ibl HaXOMAT B APYIMX cTpaHax banTuiickoro peruoHa, Hanpumep, B
JTute u Ilonbuie (Vaiskunas, 1999. P. 228; Iwaniszewski, 1999. P. 212-213; Lebeuf,
1996. P. 155-156).

CosBe3ane OpHOHa Urpajio CTOJIb XK€ BaXKHYIO POJib Y APEBHUX 3CTOB, YTO
Bonbmas I[ToBo3ka u Cuto. OHO u3BecTHO B Hapofe nox Ha3BaHueM Koot (Len) u
Reha (I'pa6au) — noBceHEBHbIE OPYHs TPyAa KpeCTbsIHUHA. 3BE3[bI Y, A, ® 06pa-
3ytoT opHo mievo Ilemna, a 3Be3nwi C, €, O apyroe, 3Be3asl 1, § — pykostky. He-
ckonbKo Huxke llena u I'pabenp, To ecTh 61UKe K TOPU3OHTY, HabGlofaeTcst camasi
sApKas 3Be3fa Bcero He6a — Cupuyc, U3BeCTHasi IpPEBHUM 3CTaM MOJ Ha3BaHUEM
Orjatdht (3Be3na pa6oB). B DcToHMM OHa BCTaeT Haj FOPU30OHTOM AANEKO 3a MOJI-
HOYb B NIOpy cO60opa ypoxKasi, NO3JHEH OCEHbIO — K MOJIYHOUH, & 3UMOI — NO3HO Be-
yepoM. Hapop ¢ ropeunio nogMeTHJ1, YTO 3UMa MHUJIOCEPIIHEE K XOJIOMY, HEXeHU
€ro X03siMH: B 3MMHIOIO OPY y paba fes NoMeHbllie, BOT U “‘ero 3Be3aa” BOCXOJUT
NOpaHbLIeE.

B npsimo npotuBononoxHoi ot OpuoHa yactu Heba Haxoputes: Jlupa, a B HE#t
caMas sipkasi 3Be3ga Bera (a JIuper). Ha Caapemaa OCTpOBUTSIHE NpO3Balu ee
Vanad Reinad (Ctapsbie [JpOXKH), YTO HA MECTHOM Hape4uM O3HAyaso JByXKoJjec-
HYIO NOBO3KY. B Hell 3Be37ibl Y U 3 CHMBOJIIM3UPYIOT NMOBO3KY, Orinobiei sBuseTcs
3Be3aa O, Tamat NOBO3Ky ABe KO3bl (3Be3a C), a Bo3HUIA — cama Bera. B acToH-
CKOM (POJIBKIIOpPE COXPaHWJIOCh TaKOe NMOoBecTBOBaHMe. borauu 3ampsranu joula-
Ae# ¥ O6bIKOB, UTOGBI BO3UTH TSAXKENYIO MOKIaxXy. beqHsik He OOpeMeHeH MOXUTKa-
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MHU. BOT OH M cMacTepu KOJIICKY O ABYX KoOJiecax, 3alpsAr B Hee JBYX KO3 M IOro-
HseT. ['ocrnionb 3aMeTus ero ycepaue M B Harpajy 3a JOOPOAETENbHOCTb OTIPaBHUII
Ha He6o. 170 ner Ha3ap Benukuit CTpyBe nepBbIM B MHpe onpenenua B TapTy pac-
crosinue 1o HebecHoro Bo3Huubl — Beru. Henopganeky ot JIupsl B MneyHoMm nytu
HaxonuTcs co3Be3gue Jlebens. [IpeBHUE 3CThl OKpeCTHIH ero Paastutdhed (3Be3nbl
[OCTa), a elle valle Ha3biBanu ux Suur Rist (bonbwoi Kpecr). [leneb (o Jlebens)
yacto Ha3biBanu CBATO4YHOI 3Be3n0# Kiiiinlakuu, a Ans6upeo (B JleGens) 3Be3noi
nocrsievics nessl Mapuu.

Co3sesnue Kaccuonen, pacnonoxensoe Mexny Ileracom u ITonsipaoii. o6urare-
assMu ocTpoBa Caapemaa Ha3biBanoch Taeva Look (HebGechHas [lyra), a Takxe
Vastlatihed (Macnenuusble 3Be3abl). [TogoOHbIM e 06pa3oM sipyaiinne 3Be3[bl B
co3ge3nuu [lepcest nonyuunu Hassauue Kiiiinlapdevatihed (3Be3nbl CBEYHOTO MHS).
B sToT neHb (2 deBpans) 3TH 3Be3/1bl BEUEPOM BHAHBI OJIM3KO K 3€HUTY.

ITo6au3octu ot boabioi Tenern Haxogutcs co3Be3aue CeBepHoit KopoHbl, Ko-
TOpoe TakXe Ha0IIfanoch NPEBHMMHM 3CTaMU M Iony4ywio Ha3Banue Kuhjalava
(CroxHuk). OHO NpeCTaBIsIIOCh PAAOM KPENKO BOUTBIX B 3EMJIIO JE€PEBSIHHBIX KO-
JIBIIIKOB, CKPEIUIEHHbIX BEPEBKOW M OMOSICHIBAIOLIMX CTOT CeHa, YTOOBI TOT HE pac-
ChINAJICS. IPH MOPBLIBUCTOM BeTpe. Kak xopolio u3BecTHO BceM HabutofgaTensM, He-
KOTOpbI€ KOJIBIIIKH (3B€3]1bl) OTCYTCTBYIOT, U B HApOJIe ajli 3TOMY CJIefylollee TOJ-
KOBaHHUe: 31ble MacTyxu u3 TapTy COXINIHK UX.

MieyHbli yTh ApeBHUE 3CThl OKpecTUIH Linnutee (ITTuunii nyts). UM BUenach
Ha 3TOM MecTe Ha Hebe Oenasi NpOCThbIHs, HaTsiHyTass ['ocnogoM, 4To6bl yKa3bIBaTh
nepeneTHbIM NTHIAM NYTh B UX €XXETONHbIX CE30HHBIX MUTPALUsX B IOXKHbIE Kpasi U
o6paTHO. [1o Bceil BepOSITHOCTH, CHMBOJI yJIETAIOIIMX Ha FOT MTHL CIY>KUJ OTpaxKe-
HUEM NOBCEMECTHO PacIpPOCTPAHEHHOrO0 BEpOBaHMs, rie MileuHbli NyTh NpEACTaB-
51 co601 fopory B 3arpoOHbIA MUP, KOTOPYIO AYIIM YMEPILUX [IPEOAOEBANH, Oy-
ayuu obpaieHHbIMA B L (Lebeuf, 1996. P. 150).

3Be3gHoe HeGO U ero co3Be3[Usl YacTO HaXOMsAT CBOE OTpaXKeHHe B (PONILKIIOpE U
HapOAHBIX MNecHsAX. B HaponHOM 3noce Kasesana BCTpeyarOTCsl OCHOBaHHbIE Ha 3cC-
TOHCKOM (pOJILKJIOPHOM TBOPYECTBE CTUXOTBOPHbIE CTPOKH, B KOTOpbIX CouHiie, Jly-
Ha Y 3Be3[bl NPECTalOT Nepel YNTaTeNleM, Kak cBaThl ieBbl CanbMe. B npyrom mec-
Te (ITecHb yeTBepTasi) Mbl HAXOOUM CJIEYIOIME CTPOKH, ONMChIBaoIIUe, Kak Crapast
Tenera, To ects llIBenckas Mensenuua u [lonsipHas 3Be3pa, yka3blBaau yTh B MOpe
reporo Kanesanbl k 6eperaM OUHISHAMH.

C He6a 3Be3nuas Tenera,

Yro 30ByT “Mensenem llIBenckum”,
U ceiHok 3Be3nbl [TonsipHoit
SICHBIX r71a3 CBOUX CBEPKAHbEM
IlyTs yka3biBanu B Mope,

B BOAsiHOH NyCTbIHE CTEXKY,
Tpornky no BojHaM IUPOKHM

K 6eperaM ckanucTbiM (PMHHOB.
Onyckanuch, NOJHAMAIUCh
3Be3bl Ha HEOE MOJIHOYHOM,
JIumb xocrep 3Be31bl [TonsipHOi
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Ia oruu Teneru 3Be3gHOA
Ha oiHOM KpYXUJIHMCh MECTE.
CuTO 3B€3[IHOE — BCTaBaJo,
IIpoTsiHyB y4YH K paccBeTy,
ITonHoub THXO HacTynaina,
XoTh 0 TOM HeOec rnamarai
3Haka ronocom He nojain,
Yr1oObl BUTSI3b BpEMsI BeAall.

Kak noguepkuBanock H. I'orunbiM 1 H. KupcanoBreiM (Gogin, Kirsanov, 1999.
P. 239), u B UHCKOM, U B JAIJIAHACKOM si3blKax Kasnesa MpUCYTCTBYET B Ha3BAHUSAX
HeOeCHbIX 00bEKTOB, Hanpumep, OpuorHos nosc — 3To Meu Kanesa.

Tapryckas acTrpoHOMHuYecKkast o6cepBaTOpHsi, OCHOBaHHasl 185 neT Ha3zan Bunb-
reabMoM CTpyBe, CAMUM CBOMM CYLLIECTBOBAaHMEM Oy/iMia OCTPbI HHTEpPEC UCCIlE-
JIOBaTeNiell HECKOJIbKUX NOKOJEHHH K UCTOPHYECKHM KOPHSIM HapOAHOHN acTPOHO-
MHH B DCTOHUMHU. B HalllM AHU y4yaCTHUKH 3KCKYPCHH, 3HaKOMSIILHECs ¢ HOBOY obcep-
Batopuel B ThipaBepe, HMEIOT BO3MOXHOCTb I7a3aMU APEBHUX 3CTOB YBUJETHb
3Be3nHoe He6o. B ¢oiie, BenyleM K akTOBOMY 3aily, pa3BEpHyTa 6obllasi HACTEH-
Hasi MO3aUW4Hasi KapTa, BbUIOXKEHHAas! U3 rajabku. 3alyMaHHasi U CO3[{aHHasl CKYJbII-
TopoM Jlarne M3paenp, oHa XXMBO BOCCO3[acT NPENAHUsI HAPOIHOR 3CTOHCKOM ac-
TPOHOMHH.



The Milky Way: Its concept, function and meaning
in ancient cultures

Michael A. Rappengliick
Director of vhs-Gilching-college, Germany

From ancient times all over the world people observed the shape and position the Milky
Way in the course of the night, of the year and maybe of longer periods. They often used the
gleaming stream to orientate themselves in space and time. The alternating positions of the
Milky Way related to the horizon, the celestial equator, the Zenith and the celestial poles
helped them to organize their biological, psychical, social and religious life. The Milky Way
clock integrated man into the cosmos, being a part of archaic reference systems.

Three questions arise: What did the ancient people think about the shape and sub-
stance of the Milky Way? What are the main positions of the Milky Way, related to the
horizon, the celestial equator, the Zodiac, the Zenith and the celestial poles? Were there
any positions in the past, which could have an outstanding meaning to ancient cultures?

In the first part of this paper a cross-cultural overview about the answers to the first
two questions, as found in different cultures is presented. In the second section the atten-
tion is drawn to an impressive position of the Milky Way, where the northern sky pole
was situated at the Palaeolithic epoch (20500-12000 BC).

The study is based on an interdisciplinary approach, using data of ethnology,
mythology, archaeology, and of the scientific study of religion. The timeline of the sec-
ond section is established by the help of astronomical computations made with Skyglobe
3.6. (KlassM Software) and controlled for proper motions of the stars by Starry Night
Pro. 3.11c-EW (Sienna Software).

The shape and substance of the Milky Way —
some ancient thoughts

People all over the world linked the Milky Way with (Allen, 1963; Gundel, 1910;
Krupp, 1983; 1991; Miller, 1997; Rappengliick, 1999a):

1. The irregular rip, slit or crack (in the cosmic creature’s body, in a vessel).

2. The meandering of something fluid (water, fire, light, semen, urine, milk).

3. The floating of something airy (bubbles, dust, spray, clouds, smoke, winds).

270



4. The varying density of something strewed (ashes, hay, grain, meal, fruits).

5. The changing width of a path (track, trail, course, road, rut)

6. the growing of a plant (creeper, tree).

7. The curved body of a singular beast (shark, serpent, worm, dragon).

8. The motion of a singular animal often part of a celestial hunt (bear, elk).

9. The migration of animals (fish, birds, mammals), human beings, dead or alive
(pilgrims, souls, ghosts), or supernatural beings (gods, demons) in a group.

10. The flexibility of artificial things (rope, net, chain, belt, seam, veil).

According to peculiarities of human perception the gloom areas in the Milky
Way were apprehended in two ways (Krupp, 1991. P. 264; Rappengliick, 1999a.
S. 137; Urton, 1978): 1) as rips, cracks and gaps — the absence of luminous flux (neg-
ative perception) linked to interruptions of a path, breaks in a migrating group of ani-
mals, humans or supernatural beings, varying density in strewed material etc.; 2) as
independent figures — the presence of “dark” constellations (positive perception)
linked to islands in a stream, star creatures, artificial objects (a sack, the trunk of a
tree) etc.

Ancient people noticed the fixed position of the Milky Way among the constel-
lations. It was believed to separate and connect parts of the hemisphere of heaven
or the whole sphere of the cosmos (Gundel, 1910. S. 568; MacDonald, 1998.
P. 91-92).

The Milky Way as the cornucopia of the cosmos

People often regarded the Milky Way as a cornucopia of the cosmos, which let
the life-giving essence stream down form heavens making the world below fertile.
Because of its creative power this substance acts as a material and spiritual vital force,
giving fertility, wisdom and even immortality. The cosmic substance was also regard-
ed as celestial food or milky semen, from which the essential elements of the cosmos
were created (Gundel, 1910; Krupp, 1991. P. 257-258; Rappengliick, 1999a.
S. 134-135).

People often visualized the creative act of opening the cosmic sphere as killing a
giant creature (Krupp, 1983. P. 18). In a primordial sacrifice the beast was ripped of
along the middle line of its belly or cut apart in two halves — the hemispheres of the cos-
mos (MacDonald, 1998. P. 91). The slit was the Milky Way.

Through the rip the primordial water, air or fire streamed in the giant vessel of
the celestial sphere. There the inseminating substance was distributed and condensed
in the fixed and wandering stars, but also collected and extended in the Milky Way
(Lebeuf, 1996. P. 151-152; Rappengliick, 1999a. S. 134-135). The life-essence of
water precipitated in various forms as dew, mist, rain, snow and icy crystals, that of
air created bubbles, clouds, winds and that of fire produced sparks, light, smoke,
ashes. The life-giving substance was also perceived as that of masculine and feminine
fertility, often seen as ejaculation or menstruation. Thus the ancient cultures regard-
ed the Milky Way as consisting of these materials, denoting fertility and creativity.
The Milky Way canalised the flow of life-giving substance and hence it was thought
of a comucopia of the cosmos (Krupp, 1983. P. 140-141; Lebeuf, 1996. P. 151;
Rappengliick, 1999a. S. 134-135).
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Stirring the cosmic live-giving substance -
world-axis and Milky Way

According to the ancient myths there exists an enormous cosmic stirring stick,
often embodied by a world-mountain, a world-tree and similar objects (Allen, 1963.
P. 482). They all represent the world-axis. With the help of this stirring-stick the pow-
erful substance is churned and whirled around, to provide heaven and earth with all
things between them (Lebeuf, 1996. P. 152; Rappengliick. 1999a. S. 142—-143). The
power ot transmission for rotating is supplied by a snake, a rope or something similar,
which represents the Zodiac (the ccliptic), or by animals (constellations) bound to the
celestial pole with ropes and driving the world-axis like a treadmill (De Santillana, Von
Dechend, 1993. S. 126-128. Fig. 48-51; Rappengliick, 1999a. S. 111). Thus the celes-
tial hemisphere is compared to a mixing bowl, a whirlpool or a mill (De Santilliana,
Von Dechend, 1993. S. 362-373). When the Milky Way passed the celestial poles the
power of stirring was at its height according to archaic mind and the Milky Way dis-
tributed best of all fertility and might all over the world. This impressive picture could
base the mythological idea that the creation of the world and mankind had happened at
that time.

Setting up crossroads of cosmic power

Human beings (the alive — kings and shamans in particular — and the dead — souls
and ghosts) tried to get in contact with the original point of creation, to bring down
the essence of life to the earth (Krupp, 1991. P. 271-273; Milbrath, 1999.
P. 286-287; Rappengliick, 1999a. S. 133-134). Climbing up the Milky Way-tree or
swimming along the Milky Way-river they used the Milky Way as a path up through
the stratified cosmos to the Zenith (important for people at equatorial latitudes) and
to the area of the celestial poles (Krupp, 1991. P. 271-273; Lebeuf, 1996. P. 152—154;
Rappengliick, 1999a. S. 133-134).

The Milky Way as a path to the origin of creation

All over the world, symbols, myths and rites of shamanism illustrated the notion of
the Milky Way as a path to the origin of creation.

According to shamanistic thought, while in a state of ecstasy a shaman (or his soul)
is able to travel through the levels of the cosmos along the Milky Way (Krupp, 1983.
P. 138-141; Rappengliick, 1999a. S. 134, 242-254, 258-265, 364).

Different celestial phenomena are frequently connected with the power animals and
totems, which are situated either at or close to the sky pole, in the Zodiac, and in the
Milky Way. The cosmic totem animals influenced their earthly counterparts and were
responsible for generating and increasing their number. They served as the shamans’
spirit helpers.

The point of the Zenith and the northern (or southern) celestial pole were the very
highest gaps, which needed slipping through. There are special places of descent and
ascent, disembodiment and embodiment, pictured as gaps, holes, canals, gorges and
doors. Only if the Milky Way touches the ground at special places, mostly the points of
the cardinal directions, or intercardinal points at the dates of solstices at the horizon, it
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was possible to harmonize the interaction between the heaven and earth. Then the
shamans’ journey could be successful.

The Milky Way as a cosmic turntable

Depending on the geographical latitude, time of night or the epoch the Milky Way
takes up a vertical, oblique or horizontal position related to the Zenith.

The ancient people noticed the touching points of the Milky Way at the horizon
related to the cardinal directions, to the points of sunrises and sunsets at the equinoxes
and solstices or the passage through the Zenith (Milbrath, 1999. P. 288-291). According
to archaic worldview the Milky Way beat the time of daily life, as well as the time of life
at a very long time-scale in the course of the millenia. Then the crossings of the Milky
Way with the Zodiac and the celestial equator and the passage of the celestial poles had
to be taken into account (De Santillana, Von Dechend, 1993. S. 238, 242; Rappengliick,
1999a. S. 110, 143-145).

The shifting of the celestial equator and the passage
of the celestial poles through the Milky Way

The intersection between the Milky Way (galactic equator) and the Zodiac (ecliptic)
is stable. The constellation of Taurus and Gemini, Scorpio and Sagittarius signified the
crossing bands area. In ancient terms (De Santillana, Von Dechend, 1993. S. 220-221;
Milbrath, 1999. P. 279-291; Rappengliick, 1999a. S. 142) there are the gates for
shamans, souls, ghosts, gods and demons to ascend and descend along the Milky Way
and to reach the celestial poles or the Zenith. With respect to the cycle of precession, the
celestial equator is shifting along the ecliptic through the galaxy. Thus the abstract points
of the equinoxes and solstices “pass” the Milky Way in the course of the millenia. With
respect to the last cycle of precession, these are the dates of the equinoxes and solstices
passing the Milky Way: vernal equinox at about 1,500 BC—6,500 BC (Ram, Taurus,
Gemini, Cancer) and 14,000-20,500 BC (Libra, Scorpio, Saggitarius, Capricorn) — sum-
mer solstice at about 7,500-14,000 BC (Libra, Scorpio, Saggitarius, Capricorn) and
21,500-26,500 BC (Ram, Taurus, Gemini, Cancer) — autumn equinox at about
1,500-7,000 BC (Libra, Scorpio, Saggitarius, Capricorn) and 14,500-19,500 BC (Ram,
Taurus, Gemini, Cancer) — winter solstice at 8,500-13,000 BC (Ram, Taurus, Gemini,
Cancer) and 21,500-27,000 BC (Libra, Scorpio, Saggitarius, Capricorn).

At some epochs the celestial poles pass the galaxy. At about 20,500 BC the northern
celestial pole entered the Milky Way. At 12,000 BC it quitted the gleaming band at a dis-
tance of 6,5° from Vega. At about 15,500 BC the celestial pole reached his greatest depth
in the Milky Way (Tabl.).

When they come together -
The Solutrian and Magdalenian skyview

With regard to the last cycle of precession the equinoxes or solstices together with
the celestial poles passed the Milky Way between 19,500 BC and 12,000 BC. Hence the
Milky Way seemed to really organize and balance the movements in the cosmos by
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The positions of the celestial poles in the Milky Way in the course of the millennia

Ionoxenns ACTPOHOMHYECKHX NMOJIKOCOB HA Mneunom NYTH B Te4YeHHE ThICAYEJIeTHH

Northern sky Epoch Southern Epoch
32 e Cep (3.5 mag; distance 4°)— 20,500 BC w Car (3.6. mag; distance 1° to the 19,500 BC
the pole entering the Milky Way pole) — the pole entering the Milky
Way
Alderamin (5 e a Cep; 2.47 mag; 18.300 BC v Car (3.1 mag: distance 1° to the 18.000 BC
distance 3* to the pole) pole)

» Vel (Aspidiske; 2.3 mag; distance 17,700 BC
0.5° to the pole)
8 Vel (2.0 mag; distance 1° to the 16.500 BC

pole)
Deneb (50 e a Cyg; 1.3 mag; 15,700 BC
distance 7° to the pole) Greatest
depth in the Milky Way — no pole
star
15,500 BC ¥? Vel (1.8 mag; distance 2° to the 15,000 BC
pole)

18 @ § Cyg (2.91 mag; distance 3° 14,500 BC
to pole) — time of the rock pictures
in the shaft of the Lascaux grotto

T Pup (2.8 mag; distance 7° to the 12,900 BC

pole)
The pole quittint the Milky Way 12,000 BC v Pup (3.2 mag; distance 0.5° to 12,100 BC
near Vega (3 e a Lyr; 0,0 mag; the pole) — the pole quitting the
distance 5° to the pole) Milky Way)

establishing a harmonizing reference system. People of Solutrian and Magdalenian time
(20000-10000 BC), who had a form of shamanistic worldview (Kirchner, 1952;
Rappengliick, 1999a. S. 237-264) could connect their concepts of astral travelling to the
point of creation with this extraordinary situation in the sky.

This impressive picture of an ideal situation with respect to shamanistic concepts
could be handed down from Palaeolithic epochs to postglacial cultures (Kolev, Koleva,
1997; Milbrath, 1999). Later on the polar axis shifted away, leaving the Milky Way. It
was the time, when according to the myths all over the world the world-tree was cut
down, the world-mountain was tipped over, or the world-mill was destroyed (De
Santillana, Von Dechend, 1993).

But still some myths remember the ideal situation. The ancient Chinese, for exam-
ple, delivered the myth of Buzhou (Keller, 1999. S. 179—-195). According to it a long time
ago the top of the Buzhou world-mountain touched the heavenly river tianhe, that is the
Milky Way. It “drilled” a hole in the Milky Way river-bed. The celestial waters streamed
down to the earth and caused heavy inundations. Later the damage was repaired. An Old
Indian myth states that once upon a time the Milky Way-river ran over the pole star dhru-
va (De Santillana, Von Dechend, 1993. S. 238). Both myths “point” to a position of the
northern sky pole in the Milky Way, at least 14,000 years ago. There also exist traditions,
which relate the Vega star (constellation of Lyre) to the place, where the world-axis
“bored” the Milky Way (De Santillana, Von Dechend, 1993. S. 354; Ruppengliick,

274



The topography of the rock pictures in the shaft of the “Dead Man” in the Lascaux grotto and cor-
responding constellations at 13,600 BC (summer-solstice, 22.45 UT). The proper motions of the
stars are respected. The stars are shown up to 6.0 mag brightness. The outline of the Milky Way
is given. The northern pole of the sky is situated near 18 o & Cyg (the wrist of the left hand of the
bird-man). CAD-graphic (stereographic projection) prepared with Guide 7.0 and transparent
overlay of the real rock pictures by Michael A.Rappengliick (1999, S. 169, ill. 157)

Pacnonoxenue HackajlbHbIX H306paXxkeHHil B clieHe “MepTBoro yenoseka” neuiepsl Jlacko u
COOTBeTCTBYIOMX co3Be3auid B 13600 r. fo H.3. (JIeTHee CoNHUeCTOsIHUE, 22.45 BeceMupHoro
BpeMeHH). Y uTeHbl coOCTBeHHbIe ABUXKeHuUs 3Be3l. [Toka3aHbl 3Be3fbl o 6.0 3Be3HOM Belu-
4yuHbl. M306paxeHo nmojoxeHue MieyHoro nyTH. CeBepHblil HeGeCHbIH MOJIIOC HAXOOUTCS
psinom c 18 e § cosBe3us JleGenn (3ansicTbe JeBOM pyKy yeaoBeka-ntuubl). Ctepeorpaduie-
cKas npoeKuus noarorosieHa M.A. PanneHrnokoM ¢ nomouibio nporpamMmsl Guide 7.0 ¢ Ha-
JIOXEeHHUEM pealbHbIX HacKaJlbHbIX H306paxeHnuit (Rappengliick,1999, S. 169, puc. 157)
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1999s. S. 172). This sky picture would be correct at around 12,000 BC, when the vernal
equinox was near the Milky Way, but not entering it.

A similar, but far better situation is given around 14,500 BC: the northern celestial pole
then was situated in the Milky Way near 18 o § Cyg and the summer solstice in the constel-
lation Capricorn directly nearby. This important situation may be reflected in the cosmo-
graphic rock picture in the Lascaux grotto (Tabl., Fig.) 16,500 years ago (Rappengliick,
1999a).

At the northern wall there can be seen a bird-stick, a birdman, a bison, a woolly
rhino, an arrow. a lance. six dots, and finally a horse at the opposite wall. The bird-stick
and the birdman are the clue to understand the scene.

To reach the celestial place of origin of the cosmos a shaman had to transform him-
self into a bird (mostly a migratory bird) and fly along the polar axis and the Milky Way
through the apertures of the layered universe up to the sky pole. Spirit-helpers (birds,
mammals, serpents) supported his dangerous journey.

Seen from the bottom of the shaft the birdman is oblique and the bird-stick indicates
the centre, the direction to the zenith, the plumb line and the meridian (azimuth 0°). But
from the top of the shaft, at the entrance to the inner sanctuary, the bird-stick appears to
be inclined to a fictive baseline drawn from the tip of the bird-stick to the feet of the bird-
man, who then stands upright. The angle between the two figures is 45.3°. Understanding
this astronomically, the bird-stick points to the northern sky pole at the latitude of
Lascaux: 45.°1.

The bird on the stick looks like a one-legged being often related to the world axis
according to the world-wide ancient myths. If the bird-stick is the polar axis, the animals
to the left and to the right may be totem figures and constellations as well, which help
the shaman in his journey. Thus parts of the bison, of the woolly rhino, the birdman and
the bird-stick can represent circumpolar constellations at the latitude of the grotto and
around 14,500 BC.

At this epoch the star 18 e § Cyg stood in only 3° distance to the northern sky pole.
The today’s constellations Swan, Lyre, Dolphin, Eagle and parts of nearby constellations
had been circumpolar. The eyes of the birdman, of the bird-on-top-of-the-stick and of the
bison form a triangle, which can be identified as composed of Deneb in the Swan, Vega
in the Lyra, and Rotanev in the Dolphin. It is similar to the today’s so-called summer tri-
angle with Altair in the Eagle instead of Rotanev. The birdman is a huge constellation
situated in the midst of the Milky Way. Its upper part is composed of stars of the present
constellations Swan and Fox, the lower part is shaped by stars of Eagle, Serpent Bearer,
Hercules and Arrow. Today a star-bird can still be seen flying along the Milky Way: the
Swan. The birdman’s left wrist is situated exactly at the position of the Pole star. The
rock picture of the wild horse facing the other images is located at the place of the
today’s constellation Lion.

The bird-man can be understood as a shaman who travels in a state of ecstasy
through the layered cosmos along the world-axis and the Milky Way and reaches the
realm of the other world, the area of the circumpolar stars and the pole of the sky at
18 o § Cyg, which was situated in the Milky Way in 14,500 BC and therefore marks the
real area of creation according to archaic mind.

The present article is a brief abstract of parts of the author’s doctoral thesis.
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U3o06paxxeHue, ponb u 3HayeHne MneyHoro nyTu
B APEeBHUX KYyJSbTypax

Muxaun Pannenaarox
Hupexmop vhs-Gilching Koaneoxca, I'epmarusn

C mpeBHeHIIMX BpeMeH B pa3HbIX yrojkax 3eMJIH JIOAM Habmiofanu 3a popMoit
1 NonoXeHneM MIleYHOro nyTH B TeYeHHE HOYHM, rofa uin 6onee JJINTENbHbIX MNe-
puonoB. ITonoxeHnne MneyHOro nyTu OTHOCUTEILHO FOPU30HTA, HEGECHOTO 3KBaTOpa,
3eHHTa U HeGECHBIX MOJIIOCOB MOMOrano UM OpPraHU30BbIBaTh GHOJIOTHYECKYIO, ICUXHU-
YECKYI0, COLMANBHYIO M PETUTHO3HYIO XU3Hb. Yackl MiieyHOro nyTH MHTErpUPOBAH
YenoBeka B KOCMOC, @ NOTOMY ObIIIH 4aCThIO apXaW4HOH CHCTEMbl OPHEHTALHH.
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Bosuukaer Tpu Bonpoca. UTo fyManu peBHHE JI0AM O KOHpHUrypanuu MiaeyHo-
ro NyTH ¥ cocTaBisouiel ero cyocranuuu? KakoBbl OCHOBHbIE NONOXEHHU MedHo-
ro NyTH OTHOCHTEJILHO rOPU30HTAa, HeOECHOro 3KBaTOpa, 30/14aKa, 3eHUTa U Hebec-
HbIX N0JI}0cCOB? BbUIM /1M B MPOLIOM TakWe NMOJ0XeHUs] MeYHOro nyTH, KOTOpble
uMenu ocoboe 3HaYeHHe 151 JPEBHUX KYyJIbTyp?

IlepBast yacTb cTaThu 06001aeT cneugUKY pa3HbIX KYJbTYPHbIX TPAAULUH, 1a-
Basi OTBET Ha NEpBbIE 1Ba BONpoca. Bo BTOpoil yacTu BHUMaHKeE yAesseTcs NojJoxe-
HUIO MeuHOro nyTH, rae pa3McIlasics CCBepHbiid HeOCCHbIA HOIKOC B 310Xy Najeo-
suta (2050012000 net po H.3.). B ocHOBe uccnenoBaHUs JEXKUT MEXTUCIUTUTHHAD-
HbIA NOAXOJ] C HCNOJIb30BAHUEM [aHHbIX 3THOJIOTHM, MU(OIOTUH, apXeOJIOTUH U pe-
JIMTUOBECHHUS.

IIpeBHue ar0aM BUuaead B MieyHoM NnyTH cienylolilee:

1. HepoBHy10 11€Nb, pa3pe3 WK TPELIMHY (Ha TeJle KOCMHUYECKOTO CyLLeCcTBa UIN
cocyna).

2. MeaHapuueckoe BelecTBO (BOAY, OTOHb, CEMs], CBET, MOUY, MOJIOKO).

3. Heuro napsiiiee B Bo3iyxe (My3bIpd, M1y, TyMaH, o6JaKa, ibIM, BETep).

4. HepaBHOMEPHYIO MJIOTHOCTh YEeTr0-TO PacChlaHHOro, pa36pocaHHOro (Nemnna,
ceHa, 3epHa, MyKHd, ppyKTOB).

5. M3Mmensttolnytocst LIMPUHY AOPOTH (TpOInkl, cnefa, 60po3fbl).

6. Cte6enb UM CTBOJ pacTeHus (BbIOHA, AEPEBA).

7. I30rHyTOE TENIO OTAENBHOIO XXKUBOTHOTO (aKyJbl, 3MEH, YEPBs, APAKOHA).

8. [IBMXXeHHE OTAEILHOIO XHBOTHOIO, YaCTO KaK 4acTh HEGECHOM OXOThI (Mef-
BeJs, JIocs).

9. [IBUKEHHE TPYIbI XXUBOTHBIX (PbI0, NTHL, MJIEKONUTAIOLLNUX), TFOEH — MEPT-
BbIX MJIM XXUBBIX (I1aJJIOMHHMKOB, yLl, YXOB) WM CBEPX'bECTECTBEHHBIX CYIIEeCTB (60-
T'OB U 1IEMOHOB).

10. I'u6KOCTb NCKYCCTBEHHBIX NPEAMETOB (BEPEBKH, CETH, LIEMH, MOsICa).

B cooTrBercTBUM cO cneyudUKONA 4elI0Be4eCKOro BOCIPHUITUS TEMHbIE 00J1acTH
Miie4HOro nyTH NpeAcTaBIsAIMCh KakK: 1) 1Iesu, TpeluyHbl, bIpbl — OTCYTCTBHE CBe-
TALLErocsl NOTOKa (HEraTUBHOE BOCIPHATHE); 2) cBoeo6pa3Hble (pUrypsl — “TeMHble”
c03Be3/Ms (MONOXKUTEIBHOE BOCIIPUITHE).

AKT COTBOpEHHs1 BOCIIPUHMMAJICS KaK 3KEPTBONPUHOLIEHHE OFPOMHOIO XUBOTO
cyuiecTBa. ZKHBOTHOMY BCKPbIBaJIU XXHMBOT, M U3 00eMX MOJTOBUHOK 00pa30BbIBAIHMCH
nonymapus kocMoca. CaM pa3pe3 accCOUMMpOBaJics ¢ MileYHbIM NyTeM, Yepe3 KOTO-
Ppblii nepBOpOfiHast cyGcTaHIMs (BOfla, BO31yX, OrOHb) ocTynajna Bo BecenenHyro. OHa
KOHJEHCHPOBaJlach B 3BE3/laX, a TaKXKE pacnpocTpaHsiaack no Mineuysomy nytu. Ta-
KMM 00pa3oM, MneuHblil NyTh CUUTANICS COCTOSILUM U3 KPEaTUBHOIO BELIECTBA M
NPEJCTABsICS pOroM M300M/IMsS KOCMOCA, U3 KOTOPOro XUBOTBOpHasi cyOcTaHLUs
CTPYMTCS BHU3, JIeJ1asi JIOOPOAHBIM NOAHEOECHBIN MUP.

CornacHo peBHUM MH}aM, C IOMOIIBIO OFPOMHOM NMajKH (MUPOBOM rOpbl, Jie-
peBa u 1p.), KOTOpasi OJIMLETBOPsiIa MUPOBYIO OCb, XKU3HEHHasi cCyOCTaHLUs NepeMe-
mmBajack. Cujla nepeMelMBaHus JOCTHraja CBOero MakCMMyMma, Korja HeGecHble
NOJIIOCa HaXOANINCh Ha MineyHoM nyTu. [1o ApeBHUM NpeAcTaBlIeHUsIM UMEHHO B TY
3M0Xy OblLJI COTBOPEH MHP H Y€JIOBEK.

Mudcbl, cuMBOIBI, IAMAaHCKHE OOPSbl WTIOCTPUPYIOT NpeAcTaBjieHne o Mney-
HOM IIyTH KaK O A0pOre K HICTOYHUKY COTBOPEHHS.
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JIpeBHHe 100U BHUMaTEIbHO Habmofanu 3a o01acTsIMM CONPUKOCHOBEHUsT Mieu-
HOTO NMYTH C FOPU30HTOM, COOTHOCUMBIMH C KapAWHAJIbHBIMU TOYKAMH BOCXOJa U 3aX0-
na CosHUa B IHM PaBHOIEHCTBUIA M COJIHIECTOSIHUI, ¢ MpoxofoM CoJIHIA Yepe3 3eHMT.
MieuHbId yTh UCHIONBL30BAJICS B KAUECTBE PErYJISITOPa CYTOYHOTO U FOJUYHOIO BpeMe-
HU. OH OTMepsil TakKe BpeMsl B TeueHUe Ooliee UIMTENbHBIX MEPUOOB — B XOfI€ ThICS-
yeseTHil. B aToM cniyyae Heo6X0OaMMO NPHHATHL BO BHUIMaHKE MecTa NiepeceyeHust Mied-
HOTo NyTH ¢ 30MaKOM, HeOECHBIM 9KBATOPOM, PACIONIOKEHHE HEGECHBIX MOMNIOCOB Ha
MneunoM nytu. Touku nepeceyenust Mieudoro nyty ¢ 3ogquakoM noctosiHHbl. Co3Bes-
aust Teavua u BnusHenos, Ckopnnona U Ctpeinbia onpeiedsitor 00/14acTb HepeceyeHUs!.
CormnacHo ApeBHUM BO33pEHHUSIM, 3TH OOIACTH SBISIOTCS BOPOTAaMH IS LIIaMaHOB, [y,
HyxOB, 60OTOB, IEMOHOB [JI51 UX BOCXOX/[I€HUSI 1 HUCXOXK/EHHS 10 TMHUN MileqHOoro myTH.
C y4eToM MocneHero nuKJa Mpeneccuy ToNbKOo B nepuop Mexay 19500 neT o H.3. H
12000 neT 0 H.3. TOYKHU NepeceyeHus: HeGeCHOro 3KBaTopa ¢ 301akoM 1 HeGeCHbIH 10-
JIIOC pacrnonarajinuch Ha MieyHom nyTtd. B ato Bpemst MinieuHblii nyThb, Ka3anoch, JEHCT-
BUTEJILHO OPraHM30BbIBAJI M YPaBHOBEUINBAJ [ABHXEHUs B KocMoce. Hacenenue anoxu
Comotpe ¥ Mapnen (20000-10000 net 1o H.3.), Ybe MUPOBO33peHHe ObIJIO CPOAHM LIa-
MaHHM3MY, MOTJIO YBSI3bIBaTh CBOM B3IJISA[bl HA acTpasibHble MyTeIeCTBUS K UCTOYHHKY
COTBOpEHUsI ¢ cUTyalueit Ha He6e. [lo3Hee nonsipHast Och cMeCTHIIACh, MOKMHYB Miey-
HbI# MyThb. ITO OBIJIO BpeMsl, KOTMa, COrJlacHO MU(aM Bcero MUpa, MUPOBOE J1epeBO Obl-
710 cpy6JIeHO, MHPOBasi rOpa ONMPOKHHYTAa, MHPOBAsi MEJTbHHUIA pa3pyLLUeHa.

Jlo cux nop coxpaHsiroTcsi MBI, KOTOPble HAOMHHAIOT O JaBHO CYLECTBOBAB-
e upeanpHou curyauuud. HanpuMep, B kutafickoM Mude o MupoBoii rope (buzhou)
TFOBOPHTCs, YTO KOIA-TO €€ BEpIINHA NOCTHraja HeOecHOH pekH (tianhe), TO ecTh
Mueunoro nytu. [opHast BepiiMHa o6pa3oBaina ibIpy B pycie MieyHoro nyTy, 1 He-
GecHble BObI XJILIHYJIM Ha 3€MJIIO, BbI3BaB CUNIbHbIE HaBOAHEHHUs. [1o3Hee fbipa Obl-
na 3apenaHa. [IpeBHEMHAUACKUA MU} CBHAETEILCTBYET O TOM, YTO KOTAa-To Mieu-
HbIi NyTh Npoxoaun depe3 Ilonsipuyio 3Be3ny (dhruva). O6a Mucda oTpaxkaroT CUTY-
aluIo, KOTfla ceBepHbIN HeGeCHbIH NOJI0C HaXOAUICS Ha MIeYHOM NyTH, O KpaiHen
Mepe, 14000 net o H.3. CoxpaHHWIHMCh TaKXe JereHabl o 38e3/ie Bera (co3sespue JIu-
pbl), KOTOPbIE COOTHOCAT €€ C TeM MECTOM, IJle MHpPOBas OCb NMPOXOAHJIa CKBO3b
Mueunblit nyTh. 3TO MOrio ObiTh NpuMepHO B 12000 r. 10 H.3., KOrja TOYKa BECEH-
HEero paBHOJEHCTBUS HaxoAuaach B6IM3M MIe4YHOro nyTH, HO HE Ha HEM.

INpu6nusurensHo B 14500 r. oo H.3. ceBepHbIA HEGECHDIN MOJIOC HAXOQUIICS Ha
Mineunom nyti B6iu3u 1860 JlebGens, a neTHee conHuectosHue 6b110 B Ko3sepore.
3TO BaXHOE COOTHOLLEHHE, NO-BUIUMOMY, 3aNle4yaTIeHO Ha KocMorpagHuecKux Ha-
CKaJIbHbIX PHCYHKax B neuepe Jlacko (Tabu., puc.), caenanssix 16500 net Ha3ap.



HapopgHble Ha3BaHuMA Mne4yHoOro nyTu
B cpeaHepycckou nonoce Poccum!

Jroomuna Tyavyesa
Hucmumym amuonozuu u anmponoaozuu PAH, Mockea

Pycckast HapoaHasi acTpOHOMHUSI HE cTajla NPEAMETOM CHCTEMATHYECKOTO Mcclle-
RoBaHMs. DTOH 00JaCTH HAPOJHOTO 3HaHMs MOCBALICHO JHUIbL HeGoNbIIoE yyeOHOoe
nocobue, U3laHHOe OrpaHUYEHHbIM THpaxoM (Pym, 1987). [Tocobue cHaGkeHO yka-
3aTeNIsIMH aCTPOHUMOB, KOTOpbIE AAIOT NMPEACTaBIEHUE O XapaKTepe PYCCKUX Hapof-
HbIX Ha3BaHUH 3Be3]] M reorpacuyeckoi JOKaNIu3aLuM 3TUX Ha3BaHmid. UTo KacaeT-
cst MIte4yHOro nyTH, TO B COOTBETCTBYIOIIEM yKa3aTelle N0ocoOUsl OTMeueHo 22 Ha3Ba-
HHSl 3TOro He6ECHOro 00'bEKTa, U3 HUX CEMb SIBISIOTCS BapUalMsMM HA OIHY TEMY,
IIECTh — HE MMEIOT reorpaduueckoi Jokanu3auuu. [{s cpaBHEHHs: NONbCKAasl 3THO-
KocMmorpacgusi, 61arogapsi HCClIel0BaHUsIM, BbINONHEHHbIM B [Tonbmie B 1930-e roas!
s ATiaca HapoOAHO#M KyJbTYpbl, OTMEYaeT OKOJO COTHH HAapOAHbIX Ha3BaHUI
MieyHOoro nyTu.

B cBeTe U310:KEHHOTO KaX/yl0 HaXOIKy B 00JIaCTH PyCCKOil HAPOAHOM aCTPOHO-
MHH MOXHO paccMaTpHBaTh KakK yAaudy, OCOGEHHO €CJIM MCTOYHMKH N103BOJISIOT Ieo-
rpacguyecKHd JOKaNnu30BaTh HOBble CBefleHUus. Takue HOBble CBEJeHUs GbUIM Haiije-
Hbl B apxuBe OO0lecTBa 1I00UTENelH eCTeCTBO3HAHUS, aHTPOINOJIOTHH ¥ 3THOrpaduH,
KOTOpbI# cobupaics B 1890-e rogei2. biaronapsi 3TUM MaTepuanaM B Hay4YHbId 060-
POT MOKHO BBECTH HECKOJIbKO HOBBIX Ha3BaHUMi MIIeYHOTO nyTH, 3a(pMKCUPOBaHHbIX
B cpefiHeit nojoce Poccuu cpefu pyccKux KpecThsiH. DTH AaHHbIE NO3BOJISIIOT yTOY-
HHTb CEMAaHTHUYECKHE apealbl Ha3BaHMA MIleYyHOro nyTH.

OgaHo U3 ApeBHEeHIIMX MpefcTaBIeHUl 0 MIeYHOM NyTH Kak o [Tmuubeil 0opo-
2e, IO KOTOPOIi NEpHaTbie OTNPaBIAIOTCA Ha 3UMOBKY. Y HapopnoB Bocrouno-EB-
pomneickoil paBHUHbI aCTPOHUM KOHKPETHO CBSI3bIBA€TCsl C KAKUM-TO OJJTHMM BHJIOM
ITHIBI, Yalle ¢ ryceM. B pycckoit HapogHO# acTpOHOMUH Ha3BaHHWe MiedHOro my-
TH Tak>Ke 4allle BCEro COOTHOCHIOCH ¢ ryceM. OTcrofla LIMPOKO pa36pocaHHble Ha

! Pa6oTa BbInonHeHa npu ¢uHaHcoBoi nopaepxke PTH®, npoekt Ne 98-01-00059.

2 ApxuB MHcTHTYTa 3THOJIOrMM M aHTpononoruu Poccuiickoit Akapemun Hayk. ®oup OGuecTBa
nobuTenei ecTeCTBO3HaHUs, aHTponoJoruu U 3THorpaduu. II. 157, 160, 161 (Kanyxckas ry6epHus);
I. 147, 148, 150, 151 (Pasanckas ry6epuus); 1. 163 (Tynbckas ry6epHus).
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reorpagpuueckoil kapre JoKalbHble Ha3BaHUsi MiieyHoro nytu Kak I'ycunas oopoza
(oopoxcka), Qurux 2yceii 0opoza. Ho Hapsiny ¢ I'ycuHo# poporoit JoKaabHO 6bITOBaIO
U Ha3BaHMe MieuHoro nytu — Xypasaunasa oopoza. Takoi acTpOHUM OblL1 OTMEUYEH,
HanpuMmep, B MemoBckoM ye3ne Kanyxckoit ry6epauu. CornacHo o0 bICHEHHIO: “ITO
Bor npumery pan mnst nTuibl HeGeCHOM, YTOObI OHA HalLIa JOPOry B Tellible Kpas’.

HcropHruecku T0Kanu30BaHHbIMU Ha3BaHUSIMH MIIEYHOTO MyTH, TUNIMYHBIMHU IS
I0>)KHOPYCCKHMX TOBOPOB U OTPakaloIIMMHM Tparu4yeckuii atan B xku3Hu Pycckoro ro-
CYAApCTBa, SIBISIOTCA acTpOHUMbI Bamuviesa Oopoza, Mamaesa dopoea, [lopoza ma-
mapckaa na Ceamyio Pycv, Tamapckoe cmarnosuwe, bacypmanckoe cmanosuuge.
IlepeuncnenHble Ha3BaHUsl OTMEUEHbI B TAMOOBCKHMX, TY/IbCKHX, JOHCKUX M CapaTOB-
ckux roBopax. OKcKo-1OHCKOM apealn Ha3BaHusi baThieBa popora yTouHsieTcs 3a CUET
MOTIONTHUTENbHBIX CBEIEHUH 1O Psi3aHCKOH 3THOrpaduu: kocMoHMM baTkieBa fopora
6b11 oTMeueH B CkonuHcKoM yesfie Pa3aHckoil ry6epHuy.

Pa3Hoo6pa3eH ceMaHTHUYECKMiA 6JI0K Ha3BaHUH Me4YHOro nyTH, XapakTepH3y-
fouux 6J1aro4ecTUBOE NOABUXKHUYECTBO XpPUCTUAH Kak B EBporne, Tak u B Poccuu ¢
LEJIbI0 MOCETHTh CBATbIE MecTa. I1aJlOMHMYECTBO MO CBATBHIM MecCTaM, BIJIOTb 0
ITanectuHspl, 66110 OGLIYHBIM YKJIaIOM >KHU3HU PYCCKHX MpPaBOCIaBHBIX B I[APCKON
Poccuu. M3 sToro 61oka Ha3BaHuil B noco6uu M.3.PyT otmeuensr: Ceamasn dopo-
2a (kypckoe) u Mouceesa Oopoza (6e3 ykazaHus mecta). Marepuanbl OO6luecTBa
no6uTeNeN eCTECTBO3HAHUS, AHTPONOJIOTHH U 3THOTpadHHU JONOJHAIOT CIIUCOK ac-
TPOHUMOB MIEYHOro NyTH ¢ XpUCTHAHCKOH TeMaTukoil. B MeiosckoM ye3ae Ka-
JIY>KCKOH TI'yOepHHHM ObLIO 3aMHMCAHO MPEACTaBICHME, YTO MIEYHbI NMyTh — 3TO
“nyTe MouceeB Ha He0O, COCTOSAILMHA M3 MHOXecTBa 3Be3f”. Penkum sBnsiercs
npeacTaBiieHMe 0 MieyHOM NnyTH Kak 06 o6yake, HO TaK Xe ¢ OpHeHTalMel Jopo-
ru 1 asmxkeHust. B c. ITyratuno CanoxkoBckoro ye3fa Ps3aHckoii ry6epHuH OblI1O
3alMCaHo, YTO MileuHbId NyTh — 3TO 06J1aK0, KOTOpOe nocie nepexopa Mouces ve-
pe3 Yepemuoe (KpacHoe) MOpe noka3sbiBallo €My ¢ U3paHJIbCKUM HapOJOM NyThb B
3eMJII0 06ETOBAHHYIO.

Bnaropapst nonoxeHuo MiedHoro nyTu Ha HeGecHOM cdepe ¢ ceBepo-BOCTOKA
Ha I0ro-3amnafi, NaJOMHHMKH ONpeNesii OPUEHTALHUIO U MAPLIPYT B CBOEM ABHKECHUH
K [J1IaBHOW NMpaBOCaBHOM cBATbIHE B cTapoit Poccun — Kuepo-Ileuepckoii naspe. OT-
ciofia Ha3BaHue MieyHoro nyTi — Kueeckas oopoea. B c. Beperbe Cnacckoro yesna
Pszanckoit ry6epHun Ob110 3anucaHo: “MieyHslil nyTh ecTb KueBckas nopora, yka-
3bIBalOLlasl NyTh K CBATbIM MecTaM’”. Bocnpusitne MneuHoro nytu kak Jopozu u3
Kueea 6 Hepycaaum 6b1110 otMeueHo B Kanyxkckoi ry6epuun. B Enudganckom yes-
ne Tyabckoit rybepHun ObITOBanoO Ha3BaHue MieuHoro nyTu kak beaas oopoxka,
umo eedem 6 ceéamoii Mepycaaum. B 3THX ciy4asx Mbl MMEEM CBOEro poaa Npoek-
LIMIO 3€MHOrO NMYyTH NAaJOMHHUKOB Ha HeOeCcHYIO0 cdepy, Ifle OPUEHTHPOM NMYTHHKAM
cy>Xui1 MiedHbli NyTh.

Ecnu Ha3Banus tuna Kueeckaa oopoza unu [opoza u3 Kuesa 6 Hepycaaum npo-
€LUPYIOT Ha HEOECHBIHA CBOJI peabHbli MapLIPYT NaJOMHHUKOB MO CBSTbIM MECTaM, TO
ObLIM U Ha3BaHMUs1, KOTOPbIE €CTh CKOpee NMPOEKLHs acTpajbHOi MH(OIOTHH Ha 3eM-
Hy10 reorpaguio. B kauecTBe HaMeKa Ha HEKMil HaBcerja yTpauy€HHbI acTpajbHbIA
MG MOXHO paccMaTpuBaTh oTMeueHHoe B 1830-e roawi ObiTonucareneM I1.M. Caxa-
PpOBbIM Ha3BaHWe MineuHoro nyTu Komapurckoti Oopozoii. CornacHo NpefaHuio, ye-
pe3 Komapunckuit 6pop Ha Yne-peke koueBHUKH 1M K Tyne. ITostomy Mneunblii

281



NyTh NOJY4YUI Ha3BaHue Komapurckoii Oopoeu. IIpefaHue o HalECTBUM KOYEBHHKOB
JIOKanu3yeT BO BpeMeHu acTpoHuM KomapuHckas popora. Ero, kak u npeabiayiue ac-
TpoHuMbI THNa BartbieBa fopora, MoXHO 6b1110 O6b1 CUMTaTh HOBOOOpa3oBanueM. On-
HAKO Apyroe npejaHue, 3alMCaHHOE B PA3aHCKHUX 3€MJISX, NO3BONSET AaTUPOBATh Ha-
3BaHnue KomapuHckas gopora ray6xe XIII B. CornacHo psi3aHCKUM NPEAAHUsIM, TauH-
crBeHHass KoMapuHa fopora mna ot Ps3aHu yepes nosst u ayra, o6xofist A€pEBHH, U Te-
psinack B PajoBunkux 6opax EropbeBckoro yesna (Makapos, 1838. C. 23). B atom
LpedHUM TaKXKe JIBKEHHUE, YTh, IOpora, opueHTanus Ha Cesitoe Panosuikoe o3epo.

Camo npepanne o HeBegoMoll KoMapuHO# opore HaBOAMT Ha LIPEANIOJIOXKEHHUE,
4TO 3Ta JOPOra — He UTO HHOE, KaK CMMBOJI HEKOEro 00'b€KTa, CONOCTAaBUMOTO C 3aKO-
mapoti. Kak H3BECTHO, 3aKOMapbl NOBTOPSIIOT OYEPTAaHHs CBOJA PaBOCIaBHOIO XpaMa
(xynouna), CHMBOJIM3MpYs B IpaBOCJIaBHOM LepKBH nonodue Heba Hap 3emiei. Kak 3a-
KOMapbl CBOMMH OYEpPTaHUsIMU NOBTOPSIIOT HeGeCHbIN cBOf, Tak U Komapuna nopora
Kak 6b1 1yO6aMpoBaa Ha 3eMie He6eCcHYIO IOpory, TO ecTb MieuHblii nyTb. TakuM o6-
pa3oM, psi3aHCKOe NpeflaHKe, COXpPaHUB BOCIOMUHaHKe 0 KoMapHHoil fopore, BO3MOX-
HO, 10 CYTH CBOEH COXPaHMJIO OIHO M3 JAPEBHHX Ha3BaHMIl MieyHOro myTH. MoxHO
NpeanonoxuThb, 4To KoMapuna fpopora psi3aHckoro npepaHusi, kKak 1 KomapuHckuit
OpoA TyIbCKOTO NMpPEAaHHsl, — 3TO NPOEKLHs] YTPAUEHHOrO acTpalbHOro Muda Ha 3eM-
Ho¥ JaHAwagdT. MOXHO cenaThb BbIBOJ, YTO B Ha3BaHWU MieuHoro nytu KomapuHoi
JOPOroi KpoeTcsi BOCIIPUSITHE 3TOTO HEOECHOTO SIBJIEHHUS B KaYECTBE 3aKOMAapbl, NOO-
Oepxcusaroujeli HebecHblli c600. IMEHHO 1O 3TOH 3aKOMape BOCXOAAT AYLIM YMEPIIUX
Ha He0o, HOO B PYCCKUX HAaPOJHbIX NPEACTABIECHUSIX O BOCKpPECEHHHU ycommux Mney-
HBIA MyTb — 3TO JJOPOra, O KOTOPOH BOCXOAAT yMepiure Ha He60. OTpakeHHeM 3TO-
ro npejacTaBiieHus 6blja TPaiULKs YCTaHABIMBaTh BlOJIb KOMapUHOI JOPOrH YacOBHH
1711 NOMMHOBeHUs1 yMepluux. TakuM o6pa3zoM, KomapuHa nopora Kak 6b1 CHMBOJIHYE-
CKH COeMHsJIa 3eMJTIO U He60, IOMOoraja yMeplIuM COBEPLINTb BOCXOXAEHHE Ha HEDO.

IlepeuncneHHble BblllIe PYCCKHE HApPOAHbIE aCTPOHMMbI Mie4HOro myTH GbLIH
3adukcupoBaHbl B XIX B. HoBas 3anucek Ha3BaHus MileuHOro nyTH Oblja cAenaHa B
nosiesoit ce30H 1999/2000 ropa B psa3aHckoil Meuepe. 3To o603HaYeHue Mie4yHoro
nyTH Kak [Tyme 6oaka. Bblna 3anucana U JereHaa, oo psAcHsAoas Ha3Banue: “OfHa-
/b1, KOrfa bor nporuesancst Ha J1ofieil, OUH U3 APXaHIeloB PELLN IOMOYb JIIO-
AsM. UTo6b! MPONTH HE3aMEUYEHHBIM CBOI MYTh Ha 3€MJIIO, OH OGEPHYJICS BOJIKOM H,
npsiyach MEXAY 3Be3J, CyCTHIICS ¢ He6a Ha 3eMITI0. BOoT noyeMy, KOoria BoJIKH BOIOT,
OHH NMOAHUMAIOT MOPABI K 3Be3AaM. Korna ApxaHren cycTH/ICS Ha 3€MITIO, TO U ApY-
r'He BOJIKH CTaJIM TOXE NMOMOoraTh JiofsM. Uepes Kkakoe-To BpeMsi IOTOMKH 3THX BOJI-
KOB CTalu co6akaMu”.

Kak oTronocok 3Toil jereHjbl MOXHO PacCMaTpHBaTh 3HAK KPblAamoz0 604Ka.
H3BecTeH TONLKO OMH MPEAMET C TAKUM 3HAaKOM. ITO HEOGOJBLION pe3el| U3 KOJIEeK-
LMY OObIYHBIX HHCTPYMEHTOB (CTAMECKH, HAlTMJIBHUKH, 3a[IBUXKKH U T.J.), COOpPaHHbIX
B lllunoBCcKOM KpaeBequyeckoM My3ee Ps3aHckoit o61acTu. 3Hak KpblIaTOrO BOJIKa
(KpbLaamoz0 oxomHuka) BbITUCHEH Ha IEPEBSIHHON pyYKe pe3lia ¥ TOBOPUT O TOM,
4TO pe3el] NpeJjHa3Hayajcs TONbKO AJIsl MaTHKOPUTYaNbHbIX LEJEl.

Bo3MoxHO, yTO sereHfia 06 ApxaHrese ¥ KpblIaTOM BOJIKE, KaK U 3HaK Kpblja-
TOTO BOJIKA, BOCXOMST K TpajULUHM IOHOLIECKHX HMHULHUALMHA (6044bUX COI03086).
B npeBHOCTH MHHIMALMH MHIOEBPOINEHIEB BKJIIOYAIN PUTYalbHblE NEPEPOXKACHHS
HHULIMHPYEMBIX B BOJIKOB.
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Pesen co 3HaKOM KpbIJIAaTOroO BOJIKA Ha JEPEBSH-
Ho# pyuke. Pa3meps! 3Haka 6 X 6 mm. (llInnoBckuit
KpaeBeYeCKHil My3ei)

Chisel with a winged wolf’s sign on its wooden hilt.
Size of the sign is 6 x 6 mm. (Museum of Regional
Ethnography and Archaeology of Shilovo)

I'eorpaduyeckn o603HaueHHne Mie4yHOro
nyTH Kak IlyTh Bojka coBmajjaeT c CoBpeMeH-
HbIM MECTOM PpacnpOCTpPaHEHUs OO6pa3HOro
o6opoTa peun “Ha CBSTKaX BOJKH XEHATCA”,
TO ecThb B nepuop ot Poxpecrsa ao Kpeuenns
ObIBAIOT TOJILKO “BOJYBLHM CBafbObI”, ‘“BOJIKH
KeHsATcs”, a y jmofaei cBageb He ObiBaer. I1o-
BUIUMOMY, nepuopi CBATOK, KOTOPbI# B IpeB-
HOCTH COBNAajan ¢ 3UMHHUM COJIHLEBOPOTOM,
Obl1 OJIHUM U3 CPOKOB NOCBSIILICHUS! FOHOLIEH,
BKJIIOYABIIMM pPHUTYyajJbHOE INEPEPOXKACHUE
HHMLMUPYEMbIX B BOJKOB, YTO MOIJIO U ObITh
Ha4aJloM UX OpavyHOy KU3HH.

Kak wu3BecTHO, B mpolecce MOCBATUTENb-
HbIX PUTYaJIOB HHUIIMHPYEMbIH CHaYaNa Kak Obl
“ymupaeT”, a IIOTOM BO3POX[AETCs, HO yXe B
HOBOM COLIMAJILHO-BO3PacTHOM ctatyce. Ilpu-
MeYaTesbHO B CBSI3U C 3THM, YTO B HApOIHOW
TPaJMMM BOJK BOCIPHHHMAETCSI B KayecTBe
NIOCpe{HUKA MeK/ly 3TUM MUPOM ¥ MUPOM YCOII-
LIMX TPEJKOB, TO €CTh BOJIK — 3TO NPOBOJHUK
Mexay mupamu. Hanpumep, B Ilonecbe npu
BCTpeYe C BOJIKOM COBETYIOT NMPHU3bIBATh HA MO-
MOIIb YMEPLIMX, KIKW4a X 1Mo uMeHH (I'ypa, 1997. C. 124, 153). B 1o ke BpeMsi, cornac-
HO PYCCKOH HapOAHOi TPaAMIMK, BOJIK — 3TO MEAMATOP, BbIMOJIHSAIOILMA BOJIIO BbICIIE-
ro cyilectBa, qaile Hukonas-yroguuka unu csroro I'eoprusi. I3BecTHOe npHcioBbe
MoaBHT: “UTo y Boska B 3y6ax, To Eropuit nan”. Takum o6pa3oM, BbICTPauBaETCs MH-
¢ocemMaHTHUeCKas LIENOYKA, CBsI3bIBaloIas o6pa3 BOJIKA C MUPOM INPEJKOB, C OfHOM
CTOPOHbI, U C BbICUIUMH HEOECHBIMH CUJIaMH, C Apyroi ctopoHbl. [1oaTomy BnojHe 3a-
KOHOMepHbI MH(GONO3THYECKHE accoupauy MiedHoro nyTu ¢ BonybuM nytem.

CakpanbHasi rnyOMHa KOCMOHMMA, CBSI3bIBarolero o6pa3 Bosika ¢ MiedHbIM my-
TEM, HaXO[UT NMOpa3uTeJbHOE NOATBepkK/AeHUe B ['anMIKON HKOHONUCHO! TPaAMILMHU B
u3o6paxkenun kaptud CrpawHoro cyfaa. Ha Hux 3Melt MbITapcTB Nopoi H306paxaeT-
Cs1 C XBOCTOM, Ha KOHILIE KOTOPOT'O — BOJIYbs roj1oBa. CoryiacHO XpMCTHAHCKUM NIpeAcTa-
BJIEHUSIM, 3Mell MBITApCTB NMOIJIOILAET AYLIM YCOMUIMX M, B COOTBETCTBHHU C MX 3aCly-
ramu, OTIpPaBIsieT WIK Ha He6o, WM B afi. Ha ukoHax 3Meil MbITapCTB COEAMHSIET He-
60 U 3eMJII0, B TOM YHUCJIE U C MOMOIIbIO BOJIKA, TO €CTh Yepe3 BOJIUbIO NMAcTh AylIa
yCOMILIEro OTMPABJSAETCS B IpeJHa3HauYeHHbIH eil NyTh. Bo3Bpallasch K peIuruo3HoMy
MU(pOTBOpYECTBY XHTeleld Pssanckoi Meuiepbl, OTMETHM, YTO 3/1€Ch U cefyac pac-
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MIPOCTPAHEHO NPENCTABIEHHE O AYLIE HEJaBHO CKOHYABIIIErOCs YeI0BeKa B 0Opase or-
HEHHOTO 3Mes, JIETAIOIIEro K TOCKYIOLIMM XeHlMHaM. HanoMuuyM, uto o6pa3 3mes
uny [IpakoHa apXeTHIINYECKH SIBNISETCS JPEBHEALLINM B BOCTIPUSITHM MieyHoro nytu.

TakuM 00pa3oM, pasianuHble cakpajbHble (PYHKIMH, KOTOPbIMH Hajiesia BOJIKA
MHGONOITHUECKas: TPalULIMs, B HallleM cllyyae MHU(GONOITHYECKas TPalULUs Hacele-
Hus PsizaHckoit Memiepsl, cnoco6¢TBOBaNM BO3HUKHOBEHUIO acTpoHuMa I1yTh Bonka.

I'ypa A.B., 1997. CHMBOJIHKa XKXHBOTHbIX B C/IABAHCKOM HAPOJHOM TpaguuMH. MocKga:
Wuppuk. 550 c.

Makapoe M., 1838. Pycckue npeganus. Mocksa. 154 c.

Pym M.3., 1987. Pycckast HapopiHast acTpoHoMust. CBepaioBck. 87 c.

Middle Russian folknames for the Milky Way

Ludmila Tultseva
Institute of Ethnology and Anthropology Russian Academy of Sciences, Moscow

Concept of road, path, or way in general, predominates in the Russian folknames for
the Milky Way. Thanks to the data gathered in the 1890s by the Society of amateurs of
natural sciences, anthropology and ethnology, which are kept now in the archives of the
Institute of Ethnology and Anthropology, Russian Academy of Sciences, one can take
into scientific use new information related to the Milky Way folknames recorded in
Middle Russia. Such well-known names as Batyi’s road, Mamay's road, Tatar road to
Saint Russia are typical for the Southern regions of Russia. Other denominations, record-
ed by the Society of amateurs of natural sciences, anthropology and ethnology, extend
the list of the Milky Way folknames composed by M. Ruth (Pym, 1987).

One of the Milky Way folknames is Kiev Road (Veretie village, Spassk district,
Riazan region), which shows the way to shrines. This name obviously appeared due to
mass pilgrimage to the main Orthodox sacred place — Kievo-Pecherskaya Lavra, indi-
cating the direction of pilgrimage. At the same time such a designation of the Milky Way
as Road from Kiev to Jerusalem was recorded in Kaluga region. White Path Leading to
Old Jerusalem (Epifansky district, Tula region) was used as a name for the Milky Way
as well. Thus, in these cases the terrestrial road for pilgrims was projected on the heav-
enly sphere with the Milky Way as a reference point.

Such names for the Milky Way as Goose Way and Crane Way are known in Kaluga
region. According to one explanation the Lord put this mark for the heavenly bird to help
it find its way to warmer lands.

The name Komarina Road for the Milky Way, recorded by P. Sakharov in the 1830s
may be understood as an astral mythological projection upon the earthly geography. A
legend says that on their way to the city of Tula the nomads crossed the Komarin ford on
the Upa river and proceeded along the Komarina Road which ran across the fields far
from villages and got lost in Radovitsky woods. The legend also reveals the direction to
St. Radovitsky Lake. The Komarina Road is nothing but zakomara. Zakomara is a semi-
circular ending of the upper part of the outer wall of every Orthodox temple. Zamokara
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reiterates the contours of a temple dome and they both symbolize the sky over the Earth
in a temple. So zakomara is the replica of the heavenly vault in a temple, as well as the
Komarina Road is the earthly projection of the heavenly road — the Milky Way. This is
a particularly important detail of the folk conceptions of resurrection of souls, for the
Milky Way is considered as the road along which the dead ascend to Heaven.

The Russian folk astronims for the Galaxy (the Milky Way) mentioned above were
recorded in the XIXth century. During the field season of 1999-2000 in Riazan
Meschera a new (unknown before) name for the Milky Way was registered. It is the
Wolf s Way. A legend explaining this denomination was written down. It reads as fol-
lows. Once when God was angry with people one of the Archangels decided to help
them. He turned into a wolf to be inconspicuous and hiding among the stars he went
down to the Earth from Heaven. That is why while howling wolves always turn their
snouts up to the stars. When the Archangel descended to the Earth, other wolves also
started helping people. Some time later these wolves’ descendants became dogs.

This legend might go back to the ancient Indo-European tradition of youngsters’ initi-
ation during which a youth was supposed to be reborn ritually as a wolf. The designation
Wolf s Way is known on the same territory where the expression “on Christmas tide wolves
marry” is widely spread. It means that during the period between Christmas and Epiphany
only wolves’ weddings can take place, but not the human ones.

Apparently, in ancient times Sviatki coincided with the winter solstice and was one
of the periods of youth initiation, which included the ritual changing of a youth into a
wolf, and could also be connected with the beginning of his marital life.

It is well known that during the rituals of initiation at first a person dies symbolical-
ly but then he comes back to life in a new social and age status. It is also worth noting
that in folk tradition Wolf has always been perceived as a mediator between this World
and the World of dead. It means that Wolf is a guide between the Worlds.

According to Russian folk tradition Wolf acts as a mediator, fulfilling the will of the
Supreme Being (mostly St. George or St. Nicholas). Thus, one can see a mythological
and semantic chain connecting the Wolf’s image with the World of Ancestors on the one
hand and with the Supreme Being on the other. That is why it is quite normal that the
Milky Way has been associated with the Wolf’s Way in myths and folk poetry.

Sacral depth of the cosmonim, which connects the Wolf’s image with the Galaxy,
finds amazing confirmation in the paintings of the Last Trial made in Galician traditional
iconographic manner. In Galician icons the Serpent of Ordeal is sometimes depicted with
the wolfish head on the tip of its tail. According to Christian notions the Serpent of Ordeal
swallows the souls of the deceased persons and transfers them either to Heaven or to
Inferno in correspondence with their deeds. The icons depict the Serpent of Ordeal as link-
ing the Heaven and the Earth also with the help of the Wolf. Through its mouth the souls
of the dead start off for their predestined way. It should be mentioned that even now among
the residents of Ryazan Meshchera who created the myths in question there is widely
spread the idea about the soul of a recently deceased person in the shape of the Fiery
Serpent flying to yearning women. It is also worth remembering that the image of Serpent
or Dragon archaetypically is the most ancient one among the Milky Way definitions.

Thus, different sacral functions, assigned to Wolf in mythological and poetical tra-
dition (in our case that of Ryazanskaya Meshchera population) contributed to the appear-
ing of the Wolf s way astronim.



On sacral significance of the north and left side
in the world outlook of the Indo-Iranians

Alla Lushnikova

Institute of Linguistics, Russian Academy of Sciences, Moscow

The threefold vertical division of space in the ancient world outlook has the univer-
sal meaning: the positive top (divine world) — the middle (place of people’s dwelling,
mixture of good and evil elements) — the negative bottom (underworld). The peculiar fea-
tures of the horizontal model of the world are revealed through people’s perception of
their starting and subsequent place of living and therefore through the projection of the
top and bottom of the vertical structure of the Universe on the Earth surface as regards
the cardinal points.

The semantics of Indo-Iranian designations of the northern and southern sides cor-
relates with the Indo-Iranian tribes’ migration directed from the North (at least from
northern parts of Eastern Europe and the Ural region) to the South. For the Indo-Iranians
the North was sacred having the most positive status and was defined by the concepts
“top”, “native land located behind, in the rear”, the South associated with the bottom,
with the world of dead was estimated most negatively. We can also assume that the
observation of the Sun visible rotation conditioned the distribution of sacral significance
of the North and South, of the left and right sides which coincided with the geographical
location and the line of migration of the Indo-Iranians. The visible yearly rotation of the
Sun occurs along the line of zodiacal constellations from the right to the left, up towards
the summer solstice and then from the left down, towards the extreme right point of the
winter solstice. Thus, the yearly motion of the Sun in many respects interprets the des-
ignations of the North as “upper, left, best side” and the negatively marked South as
“lower, right side”.

North and left. Old Ind. uttara “upper; northern; best; left”; uttarayana- “passage
of the Sun towards the North, to the top, to the left” (also called dévayana- “path of
gods”); Middle Pers. 'br [abar] “upon < Iran. *upari-; 'brg [abarag] “North” < Iran.
*uparaka-; 'brgyh’h [abaragiha) “northerly”; 'br$hr [abarSahr] “upper, i.e. northern
lands” < Iran.*upari x3a¥ra-; Osset. ceegat “North, northern side of mountain; the par-
ents’ house for a married woman” (Pers. ¢akad “top”, Old Ind. kakatika- “part of the
frontal bone”); Av. apaxtara-, pas¢qivya- “located behind, northern”; Parth. [afiaxtar]

286



abaxtar ('b’xtr) “North” [According to V. Bartold the concepts of “rear, side located
behind” are usually connected with the designation of the territory of which people
think they come from (bapmoawo, 1963. C. 585)]. Av. vairya- “best, desired”, vairya-
stara- “left” (Av., Old Ind. var- “to choose, to will, to love”); Old Ind. vdma- “left,
unfavourable”, m. “left hand” being the result of the transformation “female — left,
unfavourable”, cp. vamd- “lovely”, vami- f. “female”, vama- f. “lovely woman” (van-
“to love”) (Grassmann, 1873. S. 250; Barthlomae, 1961. S. 79, 884, 1373-4; Abaes,
1958. C. 296; Turner, 1966. P. 672-3; Boyce, 1977. P. 4, 6). The research of the Bronze
Age archeological sites belonged to the Indo-Iranian tribes reveals a special attitude of
this population to the north direction: the dead in the usual burials from the Dashti-
Kozy burial grounds (Zeravshan river, Central Asia) face the North being oriented to
the sunsets and lying on their left sides (Potyomkina, in the present volume); in the
Timber-Grave culture the traditional orientation of the dead in the burials and align-
ment of sanctuaries as regards settlements is the north-east, which might refer to the
sunrise at the summer solstice (Mimokhod, in the present volume); in the fortified set-
tlement of Arkaim (Sintasht culture, the South Urals) the most sacred direction is the
north-east related to the sunrise at the summer solstice (Kirillov, Zdanovich, in the pre-
sent volume).

South and right. Old Ind. ddksind- “right, southern” (Av. da%ina- “right”);
daksinayana- “‘path of the Sun towards the South, to the bottom, way to the world of
dead” (also called pitriyana- “path of ancestors”); daksina- f. “gift”” donated to the chief
priest performing the sacrifice viewed as a periodical quickening ritual of the Universe
recreation; daksayand- “sacrifice (especially during the winter solstice)” [cp. the dead
in the sacrificial burials from Dashti-Kozy face the South being oriented to the sunris-
es (Potyomkina, in the present volume)]; yamya- “related to Yama, southem”; yamya-
f. “South” [Yama (Iran. Yima) — the ruler of the world of dead located in the South];
adharac ‘“directed to the bottom; southern”; Middle Pers. 'yr [ér] “down,
below” < Iran. *adari; (Av. aéairi “down, below”, Old Ind. adhara “lower”), ’yrg
[erag] “South” < Iran. *adaraka-; 'yrgyg [éragig] “southem”; 'yrgyh'h [éragiha]
“directed to the South, southern”; Av. fratara-, pourva- “southemn, located ahead”
(Bartholomae, 1961; Turner, 1966. P. 349, 605; Boyce, 1977. P. 20). The Vendidad II,
10 of the Avesta directly points to pradaksina, movement towards the right, to the
South: aat Yimé frafusat raota a upa rapidwam hi paiti adwanam “Then Yima
stepped forward, towards the luminous space, southwards, to meet the Sun”. Yima was
the first who stepped forward along the path of the Sun, showing the way to his people
so that all the subsequent movement of his descendants occurred in this direction, from
the North to the South. Among the latest results of research work on the problem of
northern localization of the Indo-Iranians it should be mentioned S. Zhamikova’s view-
point that identifies the Indo-Iranian Northern mountains (Av. Xara Barazaiti, Old Ind.
Meru) with the Northern Uvals (together with the Pre-Polar Urals) and the sacred
Aradvi river with the Northern Dvina, flowing into the White Sea (Xaprukosa, 1996.
C. 93-125).

Up to now predominates the viewpoint that the polar knowledge of the Indo-Iranians
was borrowed from their neighbours — the Uralian people (bonzapo-Jlesun, I panmos-
ckuti, 1983). However the ethno-linguistic data testify that the Uralians have the reverse
distribution of the sacral significance of the northern and southern sides: the South cor-
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related with the upper level of the vertical structure of the Universe has the most positive
content (with special cult of migratory birds), the North associated with the bottom, the
world of dead is marked negatively. Knowing the fact of migration of some Uralian
tribes from the region of the Sayan and Altai mountains downstream the Siberian rivers
Yenisei, Ishim, Tobol, Ob we can understand the reason of Uralian homesickness
towards the South which is equal to Indo-Iranian nostalgia towards the North.

South: Vogul (north.) ali “upper, southern”, ali ma *“South, southern land” (ma
“land”); ur ala *“top of the mountain” (ur “mountain”, ala “roof”), first the name Ural
was applied to the South Urals called the Upper Urals by the Voguls, the Northern
Urals — the Nether Urals; Ali xum ‘“‘a southern man (living in the upper reaches of the
Ob)”, a name of Mir-susne-xum; numi “‘upper”, numi pal “‘top”; Ostyak (north.) num
pelk “South” (pelk ‘‘side’); num muv “South” (muv “land”); Vogul Numi Torum,
Ostyak Num Toram, supreme god (baaanoun, Baxpywesa, 1958; Yepreyos, 1936;
TI'emyes, 1990). The Vogul house reflects different attitude to the cardinal points. The
most sacred part is the hind southern wall of the house, which is called mul. The
entrance door opposite the mul is traditionally oriented to the North and associated
with the nether world. At the entrance door inside the house the Voguls usually place
the image of Samsai-oika, the personage connected with Kul-otyr, the owner of the
world of dead located in the North. The orientation of the Vogul shrines also empha-
sizes the significance of the southern side (I'emyes, 1990. C. 19-28). The Voguls
believe that after death the soul goes to the South, to the warm land mortim-ma, where
their ancestors have lived (Pombanoeesa, 1993. C. 41-42). The Yenisei Ostyaks (the
Kets) deified the upper reaches of the Yenisei river: uta “top, South”, utl “South,
southern land”, utabang “upper land”, us’bang “warm land”, Uses’ the supreme divin-
ity (us’ “warm”, es’ *“‘sky”); Tomam “mother-heat”, the patroness of the migratory
birds who lives in the South (tfomamdes’ kolep *‘southern land”) (Asekceenkxo, 1976).
The Selkup people identified the upper world with the South, with the upper reaches
of the river: Ilynty kota “life giving old woman” who lives in the South (il- “life, to
live”, il’sat “soul”) (IIpokogwesa, 1976). According to the Finnish tradition the
South is viewed as the warm native land Lintukoto where the migratory birds fly to,
cp. Lapp. Loddasi enndm *“land of migratory birds located in the South”, barbmo
lod’ de “‘migratory bird, i.e. bird of the southern side”, barbmo-rii’ka “land where
migratory birds spend the winter”, there lives Barbmo-akka, the Great mother of
migratory birds (Toivonen, 1937).

North: Vogul (northern) lui “nether (downstream), northern”, lui ma, lui sam
“North”, lui vot “northern wind”; Ostyak (tr.-yug.) i/ “bottom, north”, (vakh.) il vat lung
“the soul of the northern wind” (baaanoun, Baxpywesa, 1958; Yepreyos, 1936);
Yenisei Ostyak (Ket) tyya “the lower reaches, North”, Tyyylam “the nether mother” —
one of the names of Hosedem, an evil female deity living at the mouth of the Yenisei
where the world of dead is located (Axexceenko, 1976); Selkup Ylynty kota “the nether
old woman” living in the North (yly “bottom”), Kyzy — an evil spirit of the world of dead
located in the North (/Ipokogvesa, 1976); Finnish Pohjola, the northern sinister land,
associated with Finnish Manala, the world of dead.

Borrowing images from the Indo-Iranians the Uralian people adjusted them to their
world vision. Ob-Ugrian Mir-susne-xum connected with the sacred South is derived from
Old Iranian Mitra- (Tonopos, 1981). The positive reflection of Mitra can be interpreted

’ e
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by Mitra’s relation rather to the southern path of the Sun in the Indo-Iranian world out-
look: mediatorial function of Mitra between gods and people; Mitra *...drives forward at
the right-hand side of this wide, round, earth, whose ends lie afar” “...dasinam
upakaranam ainhd zamé yat pa¥anaya skaranaya diraeparaya” (Yt. X, 99) [cp. Yimal;
Mitra and Yima have similar epithets: Mitro vouru.gaoyaoiti§ “having wide pastures”
and Yimo hvqwé “having good herds” [in the Indo-European languages words for
“world of dead” and *“‘god of death” go back to I.-E. *uel- “pasture” (I'amxpeauose, Hea-
Hos, 1984.11. C. 823-824)]; in the Pahlavi tradition Mitra is a judge of the world of dead.
However Old Iranian supreme god Ahura Mazda defining the cosmic upper world (i.e.
North) was borrowed by the Yenisei Ostyaks (Kets) in the evil female image Kalbasam
(Tonopos, 1981). Komi saridz “warm sea; South” where migratory birds fly to, Udmurt
zare? “sea” (positive meaning), Finnish Saraias “northern sea where the world of dead
is located” (negative meaning) were loaned from Iran. zrayah- n. “sea” (Old Ind. jrayas-)
which denotes the northern water space Vouru.kafa sacred for Iranians who considered
the southern sea far and dark where the Sun falls into a sleep (bonzapo-Jlesun, I'pan-
mosckuli, 1983).

Thus, the Indo-Iranian and Uralic horizontal models of the world are mirror opposite
as regards the cardinal points, the North and South. We can assume that it is unacceptable
for any people to speak favourably of a land which they have never seen or where they have
never lived but only heard the disapproving opinion of another neighbouring nation.
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O cBAILEHHOCTU ceBepa M NIeBOM CTOPOHbI
B MMPOBO33pPEeHMU UHAOUPAHCKUX HapoAoB!

Aana JIywnukoea
Hucmumym asvico3nanua PAH, Mockea

TpexdacTHOe fiejieHHe NPOCTPaHCTBa MO BEPTUKAJHU, XapaKTEPHOE IS APEBHUX
NpEeACTaBICHHA O MHUPO3[aHMH, YHHBEPCAIbHO IO CBOEMY CMBICIOBOMY COMEp3Ka-
HHIO: [10JIOKUTENbHBINA BEPX (00XKECTBEHHBIN MUP) — CepeinHa (MECTO NPOXKUBaHUS
Jrofe#, cMewenre NoOpBIX M 37IbIX Hadall) — OTPULATENbHbIA HU3 (IOTYCTOPOHHHIA
mup). Crneurdudeckue 4epThl FOPH3OHTANbHOH MOJEIM MHUDPA BbISBISIOTCA depes
BOCIIpHATHE TEM MJIM MHBIM HapOJOM II€PBOHAYaIbHON M NOCIENYIOLIEN TEPPUTOPUHI
CBOETO NMpeObIBaHMs, a CIIEAOBATENBHO, YEPE3 MPOEKLUUIO HA 3EMHYIO MJIOCKOCTh 10
OTHOLUEHHIO K CTOPOHAaM FOpPM30HTA BEPXHETO M HUXKHETO YPOBHEH BEPTHUKAJILHOTO
YJIEHEHUs TIPOCTPAHCTBA.

CeMaHTHKa WHIOMPAHCKMX 00O3Ha4YEHHH CEBEPHOH M I0XKHOH CTOPOH COOTHO-
CHTCsl C HallpaBJIEHHEM paccesIeHHsl HHIOUPAHCKHX INIEMEH C ceBepa (Mo KpaiiHel Me-
pe M3 ceBepHbIX paiioHoB BocTroyHoit EBponbl ¥ Y panbcKoro peruona) Ha ior. Y uH-
AOUPAHLIEB CEBEP MbICIHIICS CBSLUEHHBIM, MMES] MAKCHMAJIbHO MOJIOXKHUTENbHbIN CTa-
TYC, ¥ ONpPENENICS MOHATUAMH “BEpX’, “pOfiHasi CTOPOHA, PACIOJIOXKEHHAs! C3a[iH, B
Tbu1y”. Or, COOTHOCHMBIHA C HU30M, MUPOM MEDPTBBIX, OLlEHHBAJICS OTPHLATENBLHO.
MoxHO Takke mojaraTh, YTO HaGNIOfACHHE 3a BHUAUMbBIM TOAMYHBIM JABHXKEHHUEM
ConHua o6ycI0BUIIO pacnipefie/ieHHe CaKpajlbHON 3Ha4HMOCTH CeBEpa d Iora, JIeBoi
Y NIpaBoOyi CTOPOH, KOTOPOE COBMNAJO C reorpau4eckuM pacceleHHeM U JTHHHUEl pac-
NpPOCTpPaHEHHUs] MHAOMPAHCKUX MIeMeH. Bugumoe roguunoe o6pamenne ConHua co-
BEPLIAETCS 10 KPYry 30iHaKalIbHbIX CO3BE3/IMI CIIPaBa HaJIEBO BBEPX K TOUYKE JIETHE-
I'0 COJTHUECTOSIHMUS, a 3aTEM CJIEBA BHU3, K KpailHE NIPaBOX TOYKE 3MMHETO COJIHUECTO-
suust. [opuyHoe aBuxeHne ConHLa BO MHOTHX OTHOLUEHHSIX OOBSICHSIET HHAOUDAH-
ckHe 0003Ha4yeHHUs ceBepa KakK “BEpXHEH, JIEBOM, Jydlleil CTOpOHbI” U OTpHULATENb-
HO MapKHPOBaHHOIO 10ra Kak “HHXHel, IpaBoil CTOPOHbBI™.

Ceeep u aneewvui. [Ip. WHA. uttara “BEepXHUH, CEBEpHbIA, NYYIINHA, JIEBbINA™;
uttarayana “nytb CoJHLIa HaBepX, K CeBepy, HalneBo” (TakxXe dévayana- ‘“‘nyTb 60-
ros”); cp. nepc. (Mad.). 'br [abar] “cBepxy, Haj, Ha” < MpaH. *upari- (aB. upairi,
Op. VHA. upari); 'brg [abarag] “ceBep” < upaH. *uparaka; ' brshr [abarSahr] “BepxHue,
TO €CTb CeBEpHble 00JacTu” < upaH. *upari x§avra-; oceT. cegat “‘ceBep, CEBEPHbIH

! Pa6oTa BbINo/IHEHA NpU HUHAHCOBON noanepkke Poccuitckoro ryMaHuTapHoro HayuyHoro ¢oHga, npo-
ekT Ne 99-04-00350a.
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CKJIOH ropbl” (nmepc. ¢akad “‘Bepxywika”, ip.HHA. kakatika- ‘“4acTb 10GHOU KOCTH);
aB. apaxtara-, pas¢qivlya- “pacloJIOKEHHbIH c3aau, ceBepHbId”; napd. [afaxtar]
abaxtar ('b’xtr) “ceBep’”; aB. vairya- “JIyd4lIMiH, XeNaHHbIX”, vairya-stara- “‘neBbli”
(aB., Ip.MHA. var- “BbIGUpPATh, IIOGUTH ), AP.HHL. vama- “neBblil; HEOIAroNpUsITHIA;
m. “JeBasi pyka” Kak pe3yJbTaT TpaHC(HOpMaLHHU ‘“>KEHCKHI — JIEBbIi, HEOIaronpu-
SITHBINA”, Cp. Ap. MHJ. vamd- “KpacuBblii”’, vami- f. “xeHyuHa”, vama- f. “kxpacaBuua;
KeHa” (OT van- “IMo0UTL”).

UccnenoBanue apxeoJoruyeckux NaMsTHUKOB 3M0XH OPOH3bI, OCTaBJIEHHbIX HH-
JOUPAHCKUMHU IUIEMEHAMH, BLISIBISICT HX 0CO00C OTHOIICHHUC K CCBCPHOH CTOPOHE:
OpHMEHTAaLHsl KOCTSKOB IOJIOBOM Ha 3aXOJl COJIHIIA U JIMLIOM Ha CeBCp B OObIYHBIX 3a-
XOpOHEHHUsiXx MorunbHUMKa [lamTu-Ko3el Ha peke 3epaBwaH B LlenTpanbHOl A3un
(Ilomemkuna, B HacTOSIILIEM COOPHHUKE); TPaAMIMOHHAsi OPUEHTUPOBKA NOrpe6EHHbIX
B 3aXOPOHEHHSX CPYOHO! KyNbTYpbl U pa3MelLE€HHE CBATHIIUIL OTHOCUTEILHO Moce-
JIEHHI OTPaXKaeT CEBEPO-BOCTOYHOE HANpPaBJIEHHUE, YTO, BO3MOXHO, CBSI3aHO C BOCXO-
[IOM COJIHILIA B IEPUO] JIETHETO CONHUECTOSIHUS (Mumoxo0, B HaCTosIleM COOpHUKE);
Ha YKPEIUIEHHOM NOCENIeHUH ApKauM (CHHTALUTCKast KynbTypa lOxHoro Ypana) Hau-
6oJiee cakpalbHO 3HAYUMbIM OKa3bIBa€TCs CEBEPO-BOCTOYHOE HANpAaBIEHHE, COOT-
HOCHMOE C BOCXOJIOM COJIHIIA B JHH JIETHEr'0 COJNIHUECTOSHUS (Kupuaaos, 30anosuy,
B HaCTOSILLEM COOpHHKE).

K02 u npaewvui. [Ip.vup. ddksind- “npaBblii, 10XHBIN~ (aB. daSina- “npaBblil);
daksinayana- “nyts CojHLa K IOry, BHH3, NYTb B LAPCTBO MEPTBLIX~ (TaKXe
pitriyana- “‘nyTb npegkoB”); daksina- f. “map”, NOGHOCUMBIH CBSIILIEHHUKY, COBEpLLIA-
IOIEMY XKEPTBONPHHOLIEHUE, KOTOPOE NMPEACTaBIANO COO0H NepUOAUYECKH PUTY-
anbHBIN aKT, NOBTOPSAIOIINIA TBOpeHHe BceneHHol; daksayand- m. *“XepTBONPUHO-
1ieHue (0COOEHHO B MEPHON 3UMHEr0 COJIHIECTOSIHUS)” [Cp. mOrpeGeHHbIe B XKEPT-
BEHHbIX 3aXOpOHEHHsIX MormibHUMKa [JamTu-Ko3bl oOpalyeHb! TMLOM Ha Or NIpH UX
opueHTauuu Ha Bocxop Connua (ITomemkuna, B HacTositeM cOOpHUKE)]; yamya- “OT-
HOCSIILIMIACS K Sme, 10XKHBIA, yamya- f. “tor* [Yama (upad. Yima) — BnafbIKa napcrsa
MEPTBBIX, PaclOJOXKEHHOIo Ha torel; adharac “‘obpallleHHbIH BHU3, IOXKHBIA”; Cp.
nepc. (Man.) 'yr [ér] “BHu3y” < up. *adari; (aB. adairi, np.uHn. adhara); 'yrg [érag]
“ror* < up. *adaraka-; aB. fratara-, pourva- “10XHbIi, HaxofsIMiics Bnepeau”. Ben-
mupapn I, 10 ABectsl npsiMo yKka3bIBaeT Ha pradaksina “‘nBUXKEHHME BNpaBo, K 0Ty’
“ITopusincs Miuma 1o HEGECHOro CBETa M IBMHYJICS HA toT, 1o nyTH CoNHua”, nepBbIM
yKa3bIBasi JOPOry CBOMM COIUIEMEHHHKAM, IOTOMY BCe MOCNEAYIOLIEE ABUXKEHUE ETO
MOTOMCTBA — YEJIOBEYECTBA, COBEPIIANIOCH B 3TOM HalpaBJIe€HHH, C ceBepa Ha or. 3
NOCJAeHNX pa3paboTok Mo nmpobiieMe CEBEpHOI JIOKaNU3alMu WHAOMPAHCKUX Mile-
MeH oTMeTUM Touky 3peHus C.B. XKapHukoBoil 06 uneHtugukauun Benukux cesep-
HBIX rOp MHAOUpaHUeB (aB. Xara Barazaiti, np. una. Meru) c CeBepHbIMH Y BanaMH U
cBsILIEHHON peku Aradvi ¢ CeBepHoii [IBuHoi (Kaprukosa, 1996. C. 93—125).

Jlo cux nop 6e€30roBOpOYHO YTBEPXKAANOCh, YTO 3HAHUSI APHEB O MOJSPHBIX 00-
JIACTSIX MOJYYEHbI MU OT YpasbCcKUX MiieMeH. OHAKO pacnpefesieHue CaKpalbHOM
3HAYMMOCTH CEBEPHOM U FOXKHOU CTOPOH U151 YpaJIblEB 3€pKalbHO NPOTHBONOJOXHO
HHJOMPAHCKOMH: 0T, COOTHOCHUMBIi1 C BEPXOM, UMEET MOJIOKHUTENbHbINA CTATYC (C OCO-
ObIM KYJbTOM NEPENETHBIX MTHI), CEBEP, OTOXKAECTBISIEMbIA C HU30M, C MHPOM 3a-
rpOGHBIM, TPAKTYeTCsl OTpULIATENLHO. 3Hast O aKTe pacCpOCTPAHEHUS YaCTH ypallb-
ckux miueMeH u3 CasiHO-ANTalCKOro perMoHa BHHM3 MO TEYEHHMIO CHOMPCKHMX pEK
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(Enuceit, MinM, To607, O6b), MOXKHO NOHSITh IPHUUHY TOCKH ypanbl€B MO I0ry, KaK
10 POJHOH CTOPOHE, aHAJIOTHYHOH HOCTA/IbIMM MHOMPAHIIEB 110 CEBEPY.

3auMCTBYs1 06pa3bl OT MHAOMPAHIIEB, (PUHHO-YIPbl HAMOJHSIIA UX CMBICTOBBIM
cofiep>KaHHUEM B COOTBETCTBHH CO CBOe} KapTHHOH Mupa. Mpanckuit Mumpa BocnpH-
HST B 00pa3e NoJ0XKHUTENbHOI0 00CKO-yropcKoro nepcoHaxa Mup-cycne-xyma, CBsi-
3aHHOTO CO CBSILLIEHHBIM FOrOM. DTO MOXHO OOBSICHUTb TEM, YTO Yy MHAOMpaHLEB Mu-
mpa COOTHOCHJICA C I0XKHOW 4acTbi0 rogoBoro AuxkeHHss ConHua: “HIMPOKONAcT-
SuUHBIA" (vour u.guoyaovitis) Mumpa (Y1. X, 99) n “podpocragsbi - (hvgtwo) Huma
(Vend. II, 10) nyckaroTcs B yTh MO NpaBo# cTopoHe NiBuskenunst ConHna K wory [cp.
HHAOeBponeiickue 0603HaYeHHs “‘MHpa MEPTBBIX” M “‘60ra MepTBbIX~ OT H.-€ *yel-
“nacrbuiue”]; B no3gHei Tpaguuuu MuTpa — Cyibs 3arpo6Horo mupa 4 T.4. B To xke
BpEMsi UpaHCKHIi BEPXOBHbIN 60T Axypa Ma3oa, onpefesiolinii KOCMMYECKHH BEPX,
3aMMCTBOBAaH K€TaMHU B 006pa3e 3/10ro KeHCKoro 6oxecra Kaabecam (conocrabie-
Hue Tonoposa, 1981). Komu Capuos “rennoe Mope; 1or”’, yaM. zarez “mope” (moso-
KUTenbHoe 3HaueHue), duH. Capaiiac “ceBepHOE MODE, Iie HAXONAUTCSI MHP MEpT-
BbIx” (OTpULATEIbHOE 3HaueHHe) 3aUMCTBOBaHbl M3 HpaH. zrayah- n. “Mmope”
(np. MHA. jrayas-), KOTOpoe 0003HaYyaeT CBslEHHOE ceBepHOe Mope Vouru. kasa, 10x-
HOE € MOpe HHIOUPaHIUbI IPECTABIISIIN AaJIEKUM U TeMHBIM, rie CoslHue norpyxa-
€TCsl B COH.
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Dating Ptolemy’s star catalogue
with the proper motions

Andrey Dambis, Yuri Efremov

Sternberg State Astronomical Institute of Moscow State Lomonosow University,
Moscow

Introduction

The aim of this work is to try to establish once and for all the origin of the
star catalogue included in books VII and VIII of Ptolemy’s ‘Amagest’, which
has been the longest-running dispute in the history of astronomy. The story began
long ago when as-Sufi (Schjellerup, 1874) concluded that Ptolemy adopted star
coordinates from Menelaus, who is said to have obtained them 41 years before
the epoch of AD 137 quoted in the Almagest (Fig. 1). A number of astrono-
mers (Tycho Brahe, Lalande, Delambre, R.Newton, Grasshoff, and others
(Grasshoff, 1990. P. 21, 24; Newton, 1977)) have put forth various arguments that
strongly suggest the Hipparchan (128 BC) origin of purportedly Ptolemy’s
coordinates.

However, the evidence dug up by the above authors was found to allow interpre-
tations rehabilitating Ptolemy (Laplace, 1935. P. 391; Evans, 1987. P. 155-172,
233-278).

We now try to use a tool that must allow the catalogue to be dated both unam-
biguously and irreversibly: proper motions of stars first found by Halley just by com-
paring modermn star coordinates with those given by Ptolemy. This approach had been
first used by the late Yu.A. Zavenayguin and then further developed and applied by
(Egppemos, INasaosckan, 1989. C. 175-192). Both Zavenyagin and Efremov and
Pavlovskaya searched for the instant in time when a varying configuration (mutual
positions) of a group of a few stars, including those with large proper motions, was
most similar to the one described by the Ptolemy’s catalogue coordinates (Fig. 2).
However, the accuracy of the datings thus inferred proved to be inadequate to resolve
the Hipparchus vs. Ptolemy dilemma.
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Fig. 1. The rms value of (Ay;, — A,) - cos B for all Almagest stars as a function of the assumed
observation epoch, T. Here A, is the ecliptic longitude adopted from the Almagest and A, and 3
are the predicted ecliptic longitude and latitude, respectively, for the same star computed from
modern high-precision data. A, is time-dependent owing to precession. The dating of the catalog
observation epoch corresponds to the minimum of ([(A5;, — Ay - cos B]?)

Puc. 1. 3aBHCHMMOCTb CPEIHEKBAiPATHYHOrO 3HAYEHUS BEMHYUHbI (A, — Ay) - cos B s Bcex
3Be3[] KaTanora AJbMarecT oT IpeprnosaraeMoi anoxu Habmopenust T. 3pech Ay, — IKIHI-
THYecKas JOJIr0Ta 3Be3/bl COTTTACHO ANIbMArecTy, a A, ¥ 3 — 3KIHNTHYECKast JONTOTa U LINPO-
Ta 3Be3/bl, PACYHTAHHbIE 0 COBPEMEHHBIM BbICOKOTOYHBIM JaHHbIM. A, MEHSETCS CO BpeMe-
HeM H3-3a npeueccHy. [laTHpOBKa 3MOXH HaOMIONEHHUs KaTajora Mo NPeLecCHH COOTBETCTBY-
eT MUHEMYMY ([(Apm — Ay - cos BI2)

Fig. 2. Rms value of the difference of mutual distances as inferred from the Almagest coordinates
and modern high-precision data, ((Ar2))!/2 = ((r;j(Almagest) - r;;(Computed)?))!”2, as a function of
the assumed observation epoch, T, for the group of the 40 fastest stars in the Almagest. The best
dating corresponds to the minimum of ((Ar2))!/2

Puc. 2. CpegHekBajipaTHyHasi pa3HOCTh B3aMMHBIX paccTosiHuit ((Ar2))!l/2 = ((rij(Almagest) -
r;j(Computed)?))!/2 o faHHBIM ANbMArecTa H BLIYHCIEHHBIX COTTIACHO COBPEMEHHBIM BBICOKO-
TOYHBIM [JAaHHBLIM B 3aBUCHMOCTH OT MpPEANoiaraeMoil 3noxu HaGmtogeuus, T qyis rpynnsl U3
40 caMbIx GbICTPbIX 3Be3q KaTanora AnbMarect. Haunyyinast faTHpOBKa COOTBETCTBYET MH-
HIMyMy ((Ar2)1/2

Bulk method

Here we determine the epoch when star positions recorded in Ptolemy’s star cata-
logue were measured, using the proper motions of not only the few fastest-moving stars
(like in the case of the analyses performed by Zavenyagin and Efremov and
Pavlovskaya) but also those of several dozen stars with proper motions smaller than 1
arcsec/yr (Fig. 3). Consider ecliptic coordinates (longitudes, A, and latitudes, B) of stars
quoted in the Almagest catalogue (A, and f,,,) and the respective coordinates of the
same stars calculated for the ADO epoch (A, and ;) based on modern star positions
(taken from the HIPPARCOS or Bright Star catalogues). Calculate the O-C-observed
(i.e., recorded in the Almagest) minus calculated values for ecliptic coordinates
(AN = Ayi—Ag and AB = B;,—Bo)- Consider now a fast star (the corresponding values are
hereafter indicated by asterisk superscripts) and Nref reference (slow) stars nearest to it
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17 F Hipparchus Ptolemy

Sigma beta, arcmin

14
135

13 1 1 1 IR N B 1
—500-400 -300 200 100 O 100 200 300
Dating, yr

Fig. 3. Rms value of (B, — Bp)* — ((Bam — Br)?) (the difference between the ecliptic latitude
error for the 40 fastest stars in the Almagest catalog and the mean local systematic error for six
nearest slow reference stars) as a function of the assumed catalog observation epoch, T. The best
dating corresponds to the minimum of the curve

Puc. 3. CpenHekBagpaTuyHast pa3sHocts (B — Br)* — ((Baim — Br)") OLUKMOKH 3KIMITHYECKHX
wHpoT 40 caMbIx GLICTPLIX 3B€3 B KaTalore ANbMarecT M CpefHEero 3HaYeHHsi MECTHOM CH-
CTEMaTHYECKON OLUMOKHU [Isl LECTH COCEAHNX MEJIEHHbIX ONOPHBIX 3BE3[] B 3aBUCHMOCTH OT
npeanonaraeMoi 3noxu Habmopenus, 7. Haunyyias jaTupoBKa COOTBETCTBYET MHHMMYMY
KPHUBOH

(the corresponding values are indicated by ‘r’-superscripts). We assume that the system-
atic coordinate errors remain more or less constant within a small sky area in the vicini-
ty of the fast star and therefore:

AN - cospB’ — (AN -cosp") = (1/60) (15 — (K})) Tooe + AAS. (1)

and
AR —(AB"Yy=(1/60)(ip —(up)) Tous + A, )

where the two right-hand terms in each equation allow for the (time-dependent!) proper-
motion effects during period T, ((1 /60)(uy = (uN T, and (1/60)(np — (Hﬁ))Tca:) and

random errors (AL, and AB’"). Here p, and U are the proper-motion components (in
arcsec yr-!) in ecliptic latitude and longitude, respectively, and all coordinate differences
are in arcmin (the factor 1/60 converts the proper motions from arcsec yr-! into arcmin
yr-! units). The unknown quantities are random errors, AL, and AP/’ (they are assumed
to have zero means) and the catalogue observation epoch, T,. To infer the catalogue
epoch, T,,,, we apply the common linear least squares technique to solve sets of equa-
tions (1) and (2) for all fast stars (assuming standard deviations AX), and of to be the

same for all stars). The longitude [equations (1)] and latitude [equations (2)] solutions
yield two independent estimates for T, hereafter referred to as T;, and T, respectively;

car

their standard deviations, 6T, and 67}, and the rms random errors of ecliptic coordinates,
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o), and of,. We can also obtain a refined estimate for T,,, (hereafter referred to as
T)p) by means of joint solution of the combined set of equations (1) and (2) with weights
inversely proportional to o), and of, , respectively.

As evident from the above, our method involves averaging coordinate differences
over several reference stars. The number of these stars (V,,;) must be rather small to jus-
tify the assumption that the same systematic (position dependent) component applies to
all reference stars and to the fast star. Therefore spurious coordinate ertors (which can be
as high as ~6 degrees) for some of the reference stars can substantially degrade the accu-
racy of the resulting mean values. To prevent such outliers from affecting our calcula-
tions, we compute the average of the local coordinate differences for each fast star as
median O-C coordinate differences for N,,, reference stars nearest to each fast star in
question. For the choice of N,,, see section Results below.

The data

Our source of ancient data was the version of the Almagest star catalogue published
in (Grasshoff, 1990). We adopted modern coordinates and proper motions for the
Almagest stars from the HIPPARCOS astrometric catalogue (ESA, 1997) and (for eight
stars lacking in HIPPARCOS), the Bright Star Catalogue (Hoffleit, Jaschek, 1991).

Results

We used standard formulas (Grasshoff, 1990. P. 271) to transform modern data to
the epoch of ADO. We consider ADO to be a good initial approximation to the catalogue
epoch because it is almost exactly between the mean epochs of observations by
Hipparchus (128 BC) and Ptolemy (AD 137). In the subsequent analysis we consider
Ny, stars with the largest absolute values of the proper motion vector to be fast and the
remaining ones, slow or reference stars.

A preliminary analysis showed that the optimum number of reference stars for each
fast star is N,,; = 6 (fewer stars result in higher random errors of dating and more stars
can introduce extra systematic errors without further reducing the random errors). We
also found that the catalogue dating error hardly changes once 40 or so fast stars are
included and we therefore adopt N, = 40 and N,,, = 6 as our final free-parameter val-
ues. The resulting catalogue epoch estimates then are:

T, =-110+230, T3 =-80%150, and Tg =-90£120.

The corresponding coordinate standard deviations are:

oA’ = 18 arcmin, and off = 13 arcmin.
The resulting epochs, T, and T, agree well with each other and can be better recon-
ciled with Hipparchan than with Ptolemy’s authorship of the Almagest star catalogue.

The combined estimate, TKB’ allows us to reject Ptolemy’s claim at a 1.85-6 or a 94%
confidence level.
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Discussion and conclusion

Our results strongly suggest that Ptolemy based most of his star catalogue on obser-
vations performed almost three hundred years earlier, evidently by Hipparchus. Our
solution for the entire catalogue allows us to reject Ptolemy’s authorship claim at a 94%
significance level. This conclusion does not depend critically on the ancient coordinates
of several high-proper-motion stars: all dating estimates remain virtually unchanged if
we exclude a few fastest stars.

The epoch of the catalogue included in Ptolemy’s Almagest is thus very close to the
epoch usually ascribed to Hipparchus. Indeed, the declinations of 18 stars given in
Almagest lead to epoch —130 for observations by Hipparchus with an error of only about
10 years (Maeyama, 1984. P. 280-310).
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[JaTtupoBka 3Be3fgHoro katanora MNronemesn
no co6CTBEHHbIM ABUXEHUAM

Anodpeii lambuc, Opuii E¢ppemos

Tocydapcmeennbiii acmpornomuueckuti uncmumym um. I1.K. lllmepubepea
Mr'yY um. M.B. Jlomonocosa, Mockea

Llenr paHHO# paboThl — YCTAaHOBMTbH MPOUCXOXIEHHE 3BE3[AHOrO KaTajora,
BkaroyeHHoro B KHUru VII u VIII [TTonemeesckoro “Anbpmarecra”’. HecoorBeTcTBue
MEKAY J0JIrOTaMM U 31oxoil HaGnroaeHui, ykazanHoe IITonemeeM, 66110 OTMEYEHO
yxe ac-Cycu n npyrumu apabckumu acrpoHoMamu. Yepes 600 net Tuxo Bpare npu-
LIEeJ K BbIBOAY, YTO UCXOAHBIM Obln KaTanor I'mnnapxa, a Iltonemeit nepesen ero
OOJIFOTHI Ha CBOIO 3M0XY C MIINAPXOBbIM XK€ 3HaAYEHHEM IPEeLecCHy no poarote, 1°
3a 100 ner. JJonosHUTEeNbHbIE aPTyMEHThI B MOJb3y 3TOr0 MpPefnooXeHHus ObIIH
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BbIBUHYTHI JlanaHnoM, [lenambpom u yxe B Hanie Bpems P. Hetoronom u I'. I'pacc-
xoddom (Grasshoff, 1990. P. 21, 24; Newton, 1977). OnHako B paboTax psiia aBTOPOB
(Laplace, 1935. P. 391; Evans, 1987. P. 155-172, 233-278) oTMe4Y€HO, UYTO apryMEHThI
“o6BuHHMTENeN” TITONEMES HE MOTYT CUMTAThCS AOCTATOYHO YOEQUTENbHbIMH, IO-
CKOJIbKY MOTYT ObITb TaK>K€ MHTEPNPETHPOBAHbI U B N0JIb3Y NOCIEAHETO.

HMMeetcs, ofHAKO, €1lle OAMH HHCTPYMEHT, MO3BOJISIIOIIMI B NPUHLHUIE PELIMTh
npo6neMy — coGCTBEHHbIE IBMXKEHHSI 3BE3/l, KOTOPbIE BEPBbI€ MPENI0XKHUI UCIO0b-
2oRraTh ). A. 3aBensirus okoo 20 ;et nasag. CooTBCTCTBYIOLIMMI Me 1ol Oblil pA3BUT
u npumeHeH EdpemosbiM u IlaBnoBckoit (Egpemos, I[lasnrosckas. 1989.
C. 175-192). K coxaneHm1o, u3-3a 60JbLIMX OLIMOOK MONYUYE€HHbIX OLICHOK JaTHPOB-
KM KaTayora, pe3yJbTaThl BbILIEYNOMSIHYTOH paboThI HE MO3BOJSIOT JOCTOBEPHO OT-
BEPrHYThb HU OJIHY M3 [IBYX NpPEANojaraeMblx 3nox HaGnoAeHUH 3B€3]], KOTOpbIE Jer-
JIM B OCHOBY KaTajora ‘“Anbmarect’”.

B cBsi3n ¢ 3TUM Mbl YCOBEPLUEHCTBOBA/IM NPENJIOXEHHbIH paHee METOJ M, MC-
10J1b3ysl AaHHbIE [JIs1 4OCTATOYHO OOJIBLIOTO 4Mcia 3Be3f Katanora “AjnbMarecr’ C
AOCTAaTOYHO GONBIIMMU COOCTBEHHbIMH ABHXKEHHMSIMHM, yTOUHUIIN JaTUPOBKY KaTallo-
ra, peliMB TeEM CaMbIM BOIIPOC O €ro aBTOPCTBE.

B kayecTBe HCTOYHHKA APEBHUX KOOPAMHAT 3B€3[] MbI HCNOJb30BaJIM BEPCHUIO Ka-
tanora “AnsMarect’, npuBefeHHy0 B KHUre I'pacxoda (Grasshoff, 1990), B kauect-
BE HCTOYHHUKA COBPEMEHHbIX KOOPAMHAT U COOCTBEHHbIX ABIXKEHUH — aCTpOMETpHYe-
ckuit karanor HIPPARCOS (ESA, 1997) u Karanor sipkux 3Be3p (Hoffleit, Jaschek,
1991). IIpuMeHsieMbIil METOJ| COCTOSII B ONPENEJEHUH IMOXH, AJIsI KOTOPOH pa3sHOCTH
APEBHMX M BbIYMCIEHHBIX 3KJIUNTHYECKUX KooparHaT 40 ObICTphIX 3BE3[ “AnbMmare-
cTa” HamyqiuM oOpa3oM COrylacyroTcsl C COOTBETCTBYIOLMMH Pa3HOCTSMM I pac-
[0JI0>KEHHbIX BOJIN3H ObICTPbIX 00BEKTOB 3B€3[] C MaJIbIMM COOCTBEHHBIMHU [BUKECHU-
ssMM. Bpuiy nosnyyeHb! JBe HE3aBUCHMbIE JATUPOBKH — M0 3KJIUINTHYECKUM JOJITOTaM
(T,) v mmporam (TB), a TaKXe COBMECTHasl OlicHKa 10 00eMM KOOpAUHATaM (TXB):

T, =-110%230, TB =-80+150, TKB =-90 £ 120.

CpeuHeKBaupaTuqule OLLMOKH 3KJIHUITHYECKUX KOOpAHMHAT OKa3aJIMChb paBHbI:
oA'=18" n of=13"

Hatuposku Ty, u Tg, n0J1y4eHHbIE IO JOITOTAM U LIMPOTAM, XOPOLLIO COTNACYIOT-
csl APYT C APYT'OM U CBUJETEJILCTBYIOT B [10J1b3Y I'MIIOTE3bI, COTJIACHO KOTOPOH KOOPp-
AMHATHI 3Be3]], IpUBEEeHHbIE B “AnbMarecte”, onpepensauch [unnapxom, a He I1to-
nemeeM. CoBMecTHasi AaTHpoBKa T)g MO3BOJISIET OTBEPrHYTh aBTOPCTBO IlToNemes
Ha ypoBHE 3Ha4UMOCTH 1,85-6 unu 94%, u 3TOT BBIBOJ, OKa3ascs NPaKTUYECKH HE 3a-
BUCSIMM OT YUCJIA UCNIOJIB3YEMBbIX ObICTPBIX 3BE3.

ITony4yeHHble pe3yiabTaThl O3HAYalOT, YTO, MO KpailHel Mepe, mofasisiollee
6OJBbIUINHCTBO KOOPAMHAT KaTanora “AnbMarect”’ HabGnioganoch npu xusHe I'mnnap-
xa, Ho He [ITonemesi, BEpOSITHOCTb aBTOPCTBA KOTOPOrO COCTaBIISIET He 6osee 6%.
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Introduction

Dating of Claudius Ptolemy’s Almagest is a problem formulated many years ago.
Many researchers were attempting to find out the time when this scientific work had
been created. It is very important to derive this time from astronomical data contained
in the Almagest text only. According to classical chronology the Ptolemy’s epoch is
the 2nd century AD.

A universal interest in the problem was simulated after a set of papers had been pub-
lished by a member of the Academy of Science, Anatoly Fomenko and his collaborators
(Fomenko et al., 1993; Hocosckuii, @omenro, 1998). On the basis of courageous and
witty reasoning, Fomenko’s team claims that Almagest has been created in the Middle
Ages (more exactly, in the 10th century AD).

Besides this extreme view, there are several papers whose authors argue that
Ptolemy had not observed by him. These authors consider the planetary positions pre-
sented in Almagest, are not observed but calculated values so that Ptolemy’s Star
Catalogue was totally adopted from works of his predecessors (mainly from
Hipparchus’s works). It was Robert Newton who presented this view most clearly in
his famous book “The Crime of Claudius Ptolemy” (Newton, 1978). Other authors
also considered star magnitudes in the Ptolemy’s Catalogue taking into account the
atmospheric extinction. Namely Rawlins (1982) came to the conclusion that the cat-
alogue was based on observations made at Rhodos island (latitude +36°) in the 2nd
century BC. This island and epoch are traditionally considered to be the place and
epoch of Hipparchus. An opposite result was obtained by James Evans (Evans, 1987).
On the basis of very interesting analysis and several hypotheses on atmospheric
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extinction he came to the conclusion that “it is unlikely that the star magnitudes of
the catalogue are based on observations made at Rhodos”.

We have analysed planetary configurations and occultations of the stars by the plan-
ets described in Almagest anew. We examined also the apparent magnitudes of south-
emmost stars from Ptolemy’s Star Catalogue based on modern data on atmospheric
structure and atmospheric extinction.

Planetary configurations

To analyse planetary configurations, we have selected 21 planetary observations
described by Ptolemy as made by himself. These are seven observations of Mercury, five
observation of Venus in greatest elongation, three observations of Mars, three observa-
tions of Jupiter, and three observations of Saturn in opposition. We assumed that the
dates of the observations are unknown, but relative time intervals are established. All
sequences of planetary configurations satisfying given time intervals were found over the
range from 800 BC to 2000 AD on the basis of the modern Solar System dynamic theo-
ry. The following algorithm was applied:

For each of 21 observations, those dates were selected in the whole time range that
satisfy the conditions of particular events, namely:

1. the observation time is close to the maximum elongation, with the tolerance of 10
days;

2. the planet’s longitude is close to that presented in the Almagest with the accuracy
of £5-10°;

3. the Sun is located in the given Zodiac sign, with the accuracy of half-sign.

The dates obtained this way were collected than into a chain with relative time inter-
vals corresponding to those given in the Almagest with the accuracy of £20 days. In spite
of large tolerances, a single solution appears to exist — that lying in the classical epoch
(2nd century AD. Table). Thus we have ruled out the possibility of false dating intro-
duced for these observations by historians (assuming that they were ‘shifted’ to the past
from some ‘true’ date).

After that we have checked the possibility that all Ptolemy’s observations are a
fraud calculated in Middle Ages. However, any theory used to construct such falsifi-
cation cannot differ noticeably from the Ptolemy’s theory before the appearance of
the Kepler’s theory. Thus we have found time intervals (in the range 1154 BC — 1995
AD) when planet positions predicted by means of Ptolemy’s theory differed mini-
mally from modern calculations. (The main error of Ptolemy’s theory is the wrong
length of the tropical year.)

Our calculations have shown that the differences between the Ptolemy’s and
modern values of elongations and longitudes for all planets show a particularly pro-
nounced minimum around the 1st century BC. Errors of Ptolemy’s theory increase
rapidly if the date moves away from that epoch. The antique theory looses its capa-
bility to predict planet positions after than 300 years since the epoch of observation.
So it is quite impossible to falsify the observations in A/magest based on the obser-
vation during Middle Ages and a theory of that time. A “life time” of that theory is
about 300 years. (Fig. 1; 2)
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Fig. 1. Residual between Mars longitudes over one sideric evolution computed according to
Ptolemy’s and modern theories

Puc. 1. Ocratomuecs pa3HOCTH MeXAY A0Ir0TaMM Mapca 3a OMH NepUOA oOpallieHUs!, Bbl-
YHCJIEHHBIMHU O TeopuH [IToneMest 1 Mo coBpeMEHHON TeOpHHU

Fig. 2. The behavior of mean absolute residual of Mars longitude in Ptolemy’s theory vs. time.
Each dot at the plot is an average over sideric period on 300 points with the step of 2.3 days. The
residual in Mars theory has minimum within +200 years around the beginning of AD

Puc. 2. IToBeneHne ycpeqHEHHOTO abCOMIOTHOTO OTKJIOHEHHUs [OAroThl Mapca B Teopuu I1tone-
Mes! OT HCTHHHOTO MOJIOXKEHHs! TUIAHETHI B 3aBUCUMOCTH OT BpeMeHH. Kaxpas Touka Ha rpaguke
SIBJISIETCSl CPEIHUM 3a cupepuyeckuil nepuop no 300 ToukaM ¢ waroM 2.3 cyt. OTKIIOHEHHS TEO-
pun Mapca OT NCTHHHBIX MOJIOXKEHUH MMEIOT MMHUMYM B paiioHe +200 JIET OKOJIO Hayana H.3.
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Star magnitudes analysis

Star magnitudes of celestial objects in modern catalogues are reduced to extra-
atmospheric values. Star magnitudes in Ptolemy’s Star Catalogue are that what
human eye sees on terrestrial sky; i.e. they are extinct by the Earth’s atmosphere. If
one observes stars at intermediate latitudes of Northern Hemisphere, most stars can
be observed both low and high above the horizon, near upper culmination. It is nat-
ural to compare star magnitudes when the stars are situated high above the horizon
(Ptolemy writces: “numbcr of a star in the order of its magnitude™). In this case, alnos-
pheric extinction is minimal and differences of star magnitudes correspond within
errors to modern values.

Nevertheless, there exist at any observational point in the Northern Hemisphere
stars with upper culmination taking place low above the horizon near its South point.
These stars are always seen by human eye as strongly extinct. Thus the comparison
of modern south-star magnitudes with Ptolemy’s ones gives a possibility to determine
their height above the horizon during ancient observations. A height of a star above
the horizon at upper culmination depends on the star’s declination. The declination of
a given star varies because of precession. If a star is located near the equinoctial
colure, then the annual variation of declination reaches 20 sec of arc. On the other
hand, declinations of stars located near the solstitial colure vary only slightly. Their
values practically stay constant during the human history. During the recent
2000 years the list of stars located near both of colures has changes only slightly.
Thus the visible magnitudes of stars with Right Ascensions about 6 or 18" depend
on observatory latitude only. Contrary, visible magnitudes of stars with Right
Ascensions about Oh or 12h depend both on the observatory latitude and the epoch of
observation.

The value of atmospheric extinction depends on the star’s height above the horizon
and Bouger extinction coefficient. For the calculations, one need to assume a Bouger
coefficient for the spectral region associated with the peak of night eyesight sensitivity
(rod’s vision). It should be emphasized that in the papers cited above (Rawlins, 1982;
Evans, 1987), an unjustifiably small value of the extinction coefficient was assumed. In
fact, these authors took into account Rayleigh component of extinction only or assumed
the extinction coefficients characteristic not for an observing site at a sea beach but of a
typical mountain observatory.

To calculate the extinction, we have used a special algorithm (Muporos, Kpuino-
8a, 1998) based on modern models of the Earth’s atmosphere. We have calculated for
three epochs differences between Ptolemy’s star magnitudes and modern ones reduced
to night eye sensitivity and a correspondent zenith distance.

The results of our calculation are presented in Figure 3. The abscissa is an
air mass of a star in upper culmination. The ordinate is a difference between modern
star magnitudes (reduced as described above) and those from Ptolemy’s
Star Catalogue. Black circles denote stars near the solstitial colure and white ones
those near the equinoctial colure. Through these points, two lines have been drawn
by least square method. If we choose correct values both for the latitude and
the observational epoch, then both lines obviously have to coincide and to pass par-
allel to the abscissa. The figure shows that the classical date (137 year AD) only
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Fig. 3. Dependence of magnitude differences on air mass
Puc. 3. 3aBUCHMOCTb pa3HOCTEN 3BE3AHbIX BEJIMYUH OT BO3[YLIHOM MacChl

and the latitude of Alexandria (+31°) satisfy these conditions. These time and
place correspond to the traditional view concerning Ptolemy’s epoch and his living
place.

Discussion and conclusions

Our research shows, that the observations of planetary configurations were per-
formed in Ptolemy’s epoch. Therefore we have no reasons to disbelieve Ptolemy’s state-
ment about having carried out the observations personally. The data in Table show that
the sequence of events that matchs the information given in “Almagest” can be recov-
ered in no other epoch. All the attempts of transferring the sequence to the Middle Age
prove a failure.

We have found that estimations of magnitude of Almagest southernmost stars fit the
2" centure AD. That stars could not be observed by Hipparcos at Rhodes in 2™ centure
BC. Also they formally culminated above the mathematical horizon at that epoch, their
altitude was too small, that atmospheric extinction practically hid them from naked
human eye. The problem of whether the ancient astronomers could observe the sky down
to the very horizon, discussed by Rawlins and Evans, have originated out of a misun-
derstanding. Even at 5 degrees above the horizon, the extinction exceed 3 magnitudes,
and even the brightest stars can hardly be seen. Only Canopus, the star second in bright-
ness all over the sky, was known to the ancients as “near-ground star” and could be
observed at due South almost touching the horizon line.
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It is possible, of course, that Ptolemy would not observed personally all the stars
included in his catalogue. Positions and magnitudes of stars that culminate at
Mediterranean Sea Region at zenith distances of 60—70 deg. could have been determined
earlier, by Hipparcos or other Ptolemy’s predecessors and just introduced into Ptolemy’s
catalogue. If that is the case, than “Almagest” contains data from different epochs and is
not in this sense homogeneous. This assumption brings our results in consistency with
those by Dambis and Efremov (2000): they have obtained on the base of stars proper
motion analysis, that stellar coordinates of stars used by Dambis and Efremov were
determined at thc cpoch of Hipparcos. In the [rame of this paper, we cannot discuss cer-
tain details, not sufficiently motivated, from our point of view, of the technique used by
Dambis and Efremov. This problem should be subject to a special scrupulous analysis in
a separate paper. The present work just proves that Ptolemy has observed the southern
stars himself, and on the latitude of Alexandria. Thus an opinion that Almagest do not
contain Ptolemy’s observations in is wrong.

Our dating of the Almagest has shown that:

1. The observations of planetary configurations cited in the Almagest and Ptolemy’s
Star Catalogue have been carried out in the ‘classical’ time;

2. The Star Catalogue was observed at latitude of +31°.
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OnpepgeneHue BpemeHu co3gaHusa “Anbmarecta” NMronemesn
no nNnaHeTHbIM KOH(Urypayuam
¥ BUAMMOMY 6n1ecKy I0)XHbIX 3Be3q

Anopeii 3axapos, Aaexceii Muponoe

TI'ocyoapcmeennbiii Acmponomuveckuii uncmumym um. I1.K. lmeprbepaa
MI'yY uu. M.B. Tosonocosa, Mocxaa

Aana Benxcmepn
Hucmumym kocmuueckux uccaeoosanuii PAH, Mockea

Knaccndeckasi XxpoHONOrust OTHOCUT co3faHue “Anbmarecra” IlronemeeM Ko
II B. H.3. I'pynna uccnegoBatenelt, pykoBoguMbIx akageMukoM A.T. domenko
(Fomenko et al., 1993; Hocoeckuii, Pomenko, 1998), nepeHocHT BpeMs co3naHUs
“Anpmarecta” B X B. H.3. [Ipy 3TOM N0JI0XKEeHUS IJIaHET OHU CYUTAIOT TEOPETUYECKHU
BLIYMCIIEHHBIMH, @ 3BE€3[QHBIN KaTaJor — COCTABJIEHHBIM 1O HaGIIONEHUsIM B CpETHHE
BEKA Y NEPECYUTAHHBIM Ha APEBHIOIO 3MOXY C yYETOM MPELECCUH.

KpoMe Takoi HeTpagULMOHHON M 3KCTpEeMalbHOH TOYKH 3pEHHS, CYIECTBYIOT
paboThl, B KOTOPBIX TaKXe yYTBEPXKAAETCs, YTO NMPHUBENCHHbIE MOJOXEHHUS IUIaHEeT
SIBJIIFOTCS BBIYMCJIEHHBIMHY, a 3BE3[HbIN KaTaJOr MOJHOCTHIO 3aUMCTBOBAH Y NpeLLe-
CTBEHHMKOB, Npexfe Bcero —y I'unnapxa (Newton, 1978). Ananu3upys 61eck 3Be3[,
NpUBENEHHBbIN B KaTajore “AnbMarect”’, 1 y4UTbIBasi ocnablieHHe CBeTa B 3eMHOM
atMocdepe, Poynunc (Rowlins, 1982) 3ak/io4ni, YTO KaTajor CO3[aH Ha OCTpOBe
Popoc (36° c.1.) Bo II B. 0 H. 3., rie B 3TO BpeMs XUl ¥ pa6otan ['unnapx. OnHako
3BaHc (Evans, 1987) Ha OCHOBE HECKOJBKHUX IHNoTe3 06 aTMOCEepHON IKCTUHKIIMH
MpHUIIEe) K NPOTHBOIOJIOXHOMY BBIBOJY, YTO 3BE3[IHbIe BEJIMYMHBI KaTaJlOra He Mo-
ryT ObITh “OCHOBaHbI Ha HaOJIIONEHUsIX, BEIMONHEHHBIX Ha Pogoce”.

M&I1 3aHOBO NpOBE/IM aHAIU3 ONMUCAHHBIX B “AsibMarecte” HaGIIONEHNH NIAHET-
HBIX KOH(UTrypaLnii ¥ pacCMOTpeJIM NpUBEeHHbIE B 3BE3JHOM Kartasore “Anbmarect”
BUJIUMbIE BEIMYMHBI HaMOOJIEE HOXKHBIX 3BE3Jl, OCHOBBIBASICh HA COBPEMEHHBIX aH-
HbIX 00 ocnabreHuH cBeTa 3eMHOH aTMocgepoi.

JIns aHanM3a MIaHETHBIX KOHGHrypauuid Mbl BbIOpanu Bce HaONIONEHHs IUIAHET,
kortopsle IITonemeit npunuceiBaet cebe. Ix — 21: cemp HabaoneHnit MepKypus 1 nTh
HaOnrofeHuil Benepnl B HanGobllIed 3IOHralMK U N0 TPU HAGIIOAEHUS] IPOTUBOCTOS-
Hu# Mapca, IOnurepa u CatypHa. Mbl HCXORMIIM U3 TOTO, YTO 3MOXa 3TUX HAGMIOfEHUI
HEM3BECTHA, HO OTHOCHUTEJIbHbIE BPEMEHHBIE HHTEPBAJIbI MEXAY HaOMIONEHUSIMH 3a/ia-
Hbl. [I7151 KaXnoro 3 3TUX HaGJrofeHui Ha BpeMeHHOM uHTepBasie oT 800 r. 1o H.3. no
2000 r. H.3. Ha OCHOBAaHMH COBPEMEHHOI T€OPHHU ABIXKeHUs! Ten COJHEYHOUN CUCTEMBI
BBIYUCIISIIUCH [JaThl, B KOTOPbIE BBINOJHSIUCH CIEAYIOLIHE YCIOBHSL:

a) BpeMsl HaOJIIO[ieHHS NJIAHEThI OTCTOUT OT MOMEHTA COOTBETCTBYIOLET'O COOBI-
THsS (HaNOOJIbIIEH 3TTOHrAlMH 11 BHYTPEHHUX U IPOTHBOCTOSIHUS [/1s1 BHELITHUX ILJIA-
HeT) He 6onee yeM Ha 10 cyTok;

6) monroTa IUTaHETH! OTAWYAETCS OT JOJTOThI, YKa3aHHOH B “AsnbMarecrte”, He
6onee yeM Ha 10°;

B) CoJHLIe HAXOMUTCSA B yKa3aHHOM 3Hake 30/1HaKa.
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3areM M3 MOJIyYEeHHBIX AT COOBITHH CTPOMJIUCH LEMOYKH C OTHOCHTEJIHLHBIMH
HUHTEpBaJlaMU BpEMEHH, COOTBETCTBYIOLIMMH HHTEPBasiaM U3 “AnbMarecra’ ¢ TOYHO-
ctbio 120 gueii. [Ipu 3TOM 0OKa3anoch, YTO HA BCEM BPEMEHHOM MHTEpBAJie CyIlecT-
BYET €JMHCTBEHHOE pellieHHe B KIAaCCHUECKYIO 3MoXy (Tabi1.).

Jlanee MbI IPOBEPUIM BO3ZMOXHOCTb TOT'O, YTO 3TH HAOJIOEHUS BbIUUCIIEHDB] B 60-
Jiee MO3[Hee BpeMsi, TO eCTh SBJISIIOTCS CpefHEBEKOBON (hanbcudukanuei. [1o co3gaHus
teopur Kemsepa nobasi Teopus, Ha OCHOBE KOTOPOi Morjia 661 ObITh CO3MaHa TaKas
¢anscudukanys, He MOria 3aMeTHO OTJIMYaThes OT Teopud IlTonemes. IloaToMy Mbl
HCKaJH MPOMCKYTKH BPCMCHHM B MHTepBaje o1 1154 1. o H.9. jo 1995 1. H.9., B KOTO-
peie Teopust [IToneMest npencka3pIiBaeT MOJIOXKEHHUS IUIAHET HAMMEHBIIUM 00pa3oM OT-
JIMYAIOLIUECs] OT BBIYUCIIIEMBIX COBPEMEHHBIMU MeTonaMU. OCHOBHOMH OLIMOKOH Teo-
puu [ITonemes sBnsieTCs HETOYHOE 3HAYEHHE NMPONOIKUTENHLHOCTH TPONMMYECKOTO ro-
ma. PacueTsl mokasany, 4To pa3auyus NTOJEMEEBCKMX U COBPEMEHHBIX 3HAUEHUH 3710H-
ralyy ¥ JOJTOTHI IS BCEX IUIAHET UMEIOT SIPKO BbIpaXK€HHbI MUHUMYM B paiioHe I B.
1o H.3. [Ipu ynanenuu ot 31oii gaTel o6k teopun Iltonemes Hapacraror. Ecnu yna-
suTees 6onee yeM Ha 300 seT OT 3NOXU HAGIONEHHA, IPEBHSS TEOPHUs! MOJIHOCTHIO YT-
pauMBaeT BO3MOXHOCTD MPEABBIYUCIATE MOJOXEHUs I1aHeT. Takum obpa3oM, noase-
J1aTh HaOmogeHus B “AnbMarecTe” Ha OCHOBaHMHU CPEJHEBEKOBbIX HAOIIONECHUH U TEO-
PHH TOTO BpEMEHH ObIJIO COBEPIIEHHO HEBO3MOXHO: “BpPEeMs XXU3HHM~ TaKON TEOPUH —
ot 100 o 300 ner (puc. 1; 2).

CoBpeMeHHblE KATaJord NMPUBOAAT 3Be3[Hble BEJIUYMHbl HEOGECHbIX OOBEKTOB
BHe 3eMHO# aTMocdepsl. B kaTanore “Anpmarect”, O4eBUIHO, BEJIMYUHBI 3B€3] IIpU-
Be[IeHbI TaK, KaK UX BUIUT IJ1a3 Ha 3¢eMHOM Hebe, TO ecTh ocnabiaeHHbIMU aTMOche-
poit. Ecnu onpenensTs 3Be3[Hble BEJUYUHBI 3BE3[l TOrJA, KOrJa OHU HaXOAATCS BbI-
COKO Hajl TOPU30HTOM, TO aTMocdepHoe ocnabieHne OyaeT CPaBHUTENBHO Malo U
Pa3HOCTH 3BE3[HBIX BEJIMYUH J000M Napbl TaKUX 3B€3]] C TOUHOCTHIO 10 OIHUOO0K Oy-
IE€T COOTBETCTBOBATH COBPEMEHHOMY 3HauyeHHI0. OHAKO CpaBHEHHE COBPEMEHHBIX
BEJINYMH IOXHBIX 3Be3]l, KYIbMUHHPYIOILIUX HU3KO HAJ FOPU30HTOM, C BEIMYHNHAMHU
U3 KaTtajiora “AnbMarect”’ faeT BO3MOXHOCTh ONpeNeIuTh, KaK BLICOKO OHM MOTLJIH
NOJHUMATbHCS NMPU aHTUYHBIX HaOmrofeHusx. BoicoTa 3Be3/bl HaJ rTOPU3OHTOM B MO-
MEHT BePXHe# KYJbMHUHALMU 3aBUCUT OT CKJIOHEHHUs 3TOM 3Be3[Ibl, a CKIOHEHHE U3-
MeHsIeTCsl 3a cYeT npeueccud. Vi3MeHeHue CKIOHEHUH 3Be3[], HaxOosaLMxcs BOIU3U
Koatopa pasHodencmesutl focturaet 20" B rof, Torga Kak CKJIOHEHUs 3Be3l BOIU3HU
KOAIOpA COAHYeCMOAHUL NPAKTHYECKU Hen3MeHHBI. 3a 2000 neT cocTaB 3Be3[, Haxo-
psuxcsi BOJU3HM 060UX KOJIOPOB, OCTAETCs NOYTH HeU3MEHHBbIM. TakuM 06pa3oM, B
BepXHe# KyJIbMUHAIMK BUTUMBIN GJIecK 3Be3]l, UMEIOLUX MPSIMbIe BOCXOX/EHHS OKO-
J10 6 yacoB U 18 yacoB (koatop coaHyecmoaHuil) 3aBUCUT TOJIBKO OT LIUPOTHI MECTA
HaOJIIOe N, Toraa Kak 6JiecK 3Be3[ C MPSMBIMH BOCXOXIEHUSIMHU OKoJIo 0 4acoB U
12 yacoB (koatop pasHoOencmeuii) 3aBUCUT KaK OT LUIMPOTBI MECTA, TaK U OT 3MOXH
HabnogeHH.

Ocnabnenne cBeta aTMOC(EPOH 3aBUCHT OT BBICOTHI 3BE3[1bl HaJl FOPU30OHTOM M
OT K03(p¢puuueHTa aTMOC(EpHOI 3KCTUHKIUHU AJIs1 HOUHOTrO (N1aJIOYKOBOT0) 3PEHUst
yesioBevecKoro riasa. B pa6orax Poynusnca (Rawlins, 1982) u OBaHca (Evans, 1987)
KO3 PUIHNEHT 3KCTUHKIUH CITHIIKOM 3aHUXKEH. DTO NPUBEJIO K CHJIBHOH HEOOLIEH-
Ke ocna6JieHus cBeTa M, KaK Cle[ICTBUEe, MECTO HabroeHui Ob1710 OTHECEHO K 6oee
CeBEepHOU IMpOTe U 6osiee pAHHEMY BPEMEHH.
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Mb! ucnosnib3oBany nporpaMmy yueta arMocgepHoro ocinabiaenus ceeta (Mu-
poros, Kpbiaosa, 1998), ocHOBaHHYIO Ha COBPEMEHHBIX Mofiensx atMocdepsl. s
TpeX 3MO0X Mbl BBIYMCIHIM Pa3HOCTH MEXJYy COBPEMEHHBbIM 3HAUEHUEM 3BE3HOMN
BEJIMYMHBI, BHECEHHBIM MOJ] aTMOC(Epy Ha COOTBETCTBYIOLIEM 3€HUTHOM PaccTO-
STHMU. Pe3ynbTaThl HallIMX BLIYMCIIEHUH IpeicTaBieHbl Ha puc. 3. Ha ocu abcyucc —
aTMocdepHasi Macca 3B€3]l B MOMEHT UX BEPXHEll KYJIbMHHALUU, @ HA OCH OpJH-
HAT — Pa3HOCTb COBPEMEHHOW 3BE3[HON BEIMYMHBI, PEAYLHPOBAHHOM NOJA aTMO-
cepy, ¥ BENIMUMHBI M3 AaHTUYHOro karanora. IlycTbIMM Kpy>kKaMH HaHECEHbI
3Re3JIbI, OBIU3KHUE K KOIOPY COANYecmOoaniuil, A 3aI0JHCHHBIMI — O6JIU3KUC K KOs~
py pasHoOoencmeuii. Yepes TOUKHM NIpOBefieHb! ABe NpsiMble. Eciau MbI “yraganu” u
MECTO U 3M0XY HaOIIOJeHUH, TO pa3HOCTH BEIMYMH He OYyAyT 3aBHCETb OT aTMO-
cepHOil Maccel, TO €CThb 00€ MpsiMble JOJXKHBI COBNANaTh M MPOXOAMTH Mapal-
JeNnbHO ocH abeuuce. BUmHO, UTO TaKOMY YCIIOBUIO HAMJTYYIIIMM 0O6pa30M COOTBET-
cTByeT BpeMs Habmronenn# — II B. H.3.) u mupoTa Anekcaugpuu (+31°). 3to coot-
BETCTBYET TPAaAMLIMOHHBIM MPEICTABJIEHUSIM O BpEMEHH XXU3HU U MecTe Habmione-
Huil Knapnus IlTonemes.

PasyMeercsi, Helb3s MCK/IIOYUTH BO3MOXHOCTH TOT'O, YTO KOOPOHHATHI M BEJTHYH-
HBI 3B€3]], KOTOPbI€ KYJbMHHUPYIOT B AJIEKCAaHAPUH NPH 3€HUTHBIX PACCTOSHUSX, HE
npessimarmux 60°-70°, 6b11H onpenenenbl paHee IIToneMes U NpOCTO nepeHece-
HbI B €r0 KaTanor ¢ yuyetoM npeueccud. Ecnun a3To Tak, To B Katanore “Anbpmarect’
NpUBeNeHbl HEONHOPOAHBIE JaHHbIE. DTO NPEANONOXEHHE COrJIacyeT Halll pe3yJIbTaT
c pesynbratoM [lambuca u Edpemosa (Dambis, Efremov, 2000), koTopble no cobcT-
BEHHbBIM [IBUXKECHHSIM 3BE3]] OTHECIH BPeMsI ONPEiesICHUs] UX KOOPAUHAT K 3noxe ['um-
napxa. Ham pe3ynbraT gokassiBaet Juiub To, 4to [IToneMei caM Habmonan Haubo-
Jlee I0XKHbIE 3BE3[Ibl, 3TO MPOUCXOAMIIO Ha IIUPOTe AJIEKCAHAPUH U 3TH JaHHbIE BO-
LIUIK B 3BE3HBbIA KaTanor “AsnbMmarect’.



NnaHeTtapHaa runote3a EBgokca n gpeBHAA MUPONOrua

Cepeeii Xumomupckuii
Mockea, Poccus

B IV B. 10 H.3. Be1MKHii rpeyecKuil yyeHbld, reHManbHbld MaTeMaTHK EBfokc
Kunpckuit (okono 403-350 rr. go H.3.) co3pgan NepByIO B UCTOPUU [EeOMETpHYe-
CKYIO TEODHIO IUIaHETHBIX [BUXKEHHH, KOTOpas CTala OCHOBOH CHCTEMBbI MHpa
Apucrotens. Ee rmaBHast 0cO6€HHOCTb — HCNIOJIb30BaHME B MOJIENIH He6a rOMOLIEH-
TpUUecKUX (KOHLEHTPHUYHbIX) cep. EBIOKCY ynanocs onucaTh ABUXKEHUE CBETHUI
KaK CyMMY PaBHOMEPHbIX BpallleHUH cep, npuueM ero paboTa crana NMOHEPCKOH
B 00/1acCTH KMHEMAaTHKH.

Ko Bpemenu EBfokca 6b1710 U3BECTHO CJIOXHOE BUAMMOE [IBUXKEHHE IUIAHET, UX
nepeMelleHUe BAOJIb SKIUINTHKH C ONpeie/IEHHBbIM (CUIEepUYECKMM) TEpHOAOM o0pa-
LIEHUS, @ TAKXKE UX CTOSTHUS M NONSTHBIE JBUXKEHHS], TOBTOPSIIOLMECS CO CBOMMHU (CH-
HOOMYeCKUMHU) nepuonaMu. M3BecTHb! ObUIM TakKe HeOONbIIME IIUPOTHbIE OTKJIO-
HEeHUs TUIaHeT. DTO CI0XHOE ABMXXEHUE MOXHO ObLIO NPENCTaBUTh KaK paBHOMED-
HOE [BUXKEHHE BIOJIb SKJIUNTHKN HEKON BOOOpaXKaeMOi TOUKH C CHIEPHUYECKHM Ie-
pHOIOM M “KonebaTenbHOEe” NMEepEeMEIlICHUE TUIAHEThl OTHOCUTENBHO 3TON TOYKH C
cuHoau4eckuM. I1pu onucanuu nepeMelieHUi NNaHEThl B BUE CyMMBI NIPOCTbIX Bpa-
1ieHUii ee “konebaTenbHOe” IBUXKEHUE NPOLIE BCEro MOXHO Ob110 ObI ONUCAThH B BU-
Ae ee oOpalleHHs 10 MaJioi OKPY>KHOCTH, PAacliOJIOXKEHHOH peOpoM K HabIIofaTelto,
TO €CThb C UCNOJIb30BaHMEM 3MHULMKIA. DTO camasl JIOTMYHAsi M NPOCTasi CXema, U
HMEHHO ee MOo3e MPUHsJa aHTUYHAsI aCTPOHOMHUSI.

Ho EBpoxc crpemMuiicst pelINTh 3aiadyy HENPEMEHHO B paMKaX CHCTEMbI KOHLEH-
TPHUHBIX cep. [I1s1 3TOro eMy ynanock H306pecTH NOPa3UTENbHYIO 0 OCTPOYMUIO
cxeMy. OHa BKJIIOYana [Be CBsi3aHHbIE cepbl, BpallleHHe KOTOPbIX NepeMellano
CBETHJIO IO KPUBOH, KoTOpYI0 EBlOKC Ha3Ban eunnonedoti (puc. 1). IlepByto pekon-
CTPYKLHIO MexaHM3Ma obpa3oBaHus runmnonensb! npeanoxun B 1877 r. [1. Ckuana-
pennu, Bropyto B 1971 r. 1.H. Becenosckuii (Schiaparelli, 1877; Beceaosckuii, 1971).
Hx xuHeMaTH4ecKe cxeMbl NI0Ka3aHbl Ha puc. 2. O6e oHM 0OecneynBaroT IOX0XHE
TPAaeKTOPHU IUIAHETHl U HAMHOIO CIOXHee NOCTAaTOYHO OYEBHUIHOH 3MUUMKIIHYE-
ckoii. TpynHo npeanonoxuts, 4tTo EBIoKc “He gopymalncs” 0O 3J€MEHTApPHOU UIEH
3nuLMKia. YTo e 3aCTaBUIIO ero UCKaTh CIOXHbIE “HCKYCCTBEHHbIe” pelueHus? Bu-
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Puc. 1. Cxema TpaekTopuu Mapca no EBfokcy cornacHo pekoHcTpyKuun CKuanapemnu: a —
“runnonena”, 6 — nyTh MIAHEThl CPEH 3BE3[] C yYETOM NepeHoca cep, CO3RAIOUINX THIINO-
nefy BAOJb 3KIUNTHKH

Fig. 1. The scheme of Mars trajectory by Eudoxus (reconstruction of Schiaparelli): a — *“ hip-
popede”, 6 — path of the planet among stars with respect to the sphere transfer creating the hip-
popede along the ecliptic

Puc. 2. BapiaHTbl KHHEMAaTHYECKHX CXeM JUIS H300pakeHHsl CTOSIHUI M MOMATHBIX ABHXKEHHH
IUIaHET: a — Ha OCHOBE 3MHULMKIA, 6 — no cxeme EBnokca cornacHo . Ckuanapenin, 8 — cor-
nacHo M.H. Becenosckomy

Fig. 2. The versions of cinematic schemes for representation of the stations of the planets and
their retrograde motions: a — on the basis of the epicycle; 6 — the Eudoxus scheme according to
G. Schiaparelli; 6 — according to I.N. Veselovsky

AMMO y4YeHBIH He MOXeJaJl HapYIIMTh NPUHLUUN KOHLUEHTPUYHOIO CTPOEHHMS MHpa,
4TO GBIJIO AAHBIO TPAJHLIHH.

Hpes chepudeckoro Heba, o6HMMaOIEro 3eMiI0, UMEETCS B MHIOMPAHCKUX
MH(ax ¥ BO3MOXKHO CBsI3aHa C NIPEACTaBIECHUSIMHU O poXJeHUH BcenenHo# uz Mupo-
Boro sidna. Ee cienpl MOXHO pasrisifieTh B no3Me Aparta “SIBieHus”, nepBOUCTOY-
HUK KOTOPOMH, COrJIaCHO aCTPOHOMMYECKHUM NATHPOBKAM, OTHOCUTCS K PpyOexy
III-II TeicsiueneTnit Ko H.3. (Roy, 1984; Zhitomirsky, 1999). Kak MOXHO CyguTh O f1e-
TalsIM, COXPaHUBLIUMCS B IIO3ME, JPEBHUE “aCTPOHOMBI” CYMTAJIH, YTO MUP OTPAHHU-
YyeH Bpaljarolleics chepoil, OCb KOTOPOH [EepKUT MOcepenuHe IIOCKYI0 3eMITio.
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Bbauskas cucrema mupa 6GbITOBala B MHIOMPAHCKON UM opduyeckod MHPOIOrHsX,
rjge MUp poXmaeTcs M3 MeTajuipdyeckoro sinal (XKumomupckuii, 1998. C. 131-132;
JleGenes, 1989. C. 66-86).

IIpeemunkamu opduyeckux uaeit cranu nudaropeinsl. Bepy oppukos Bo Bee-
JIEHCKHMH 3aKOH ¥ rapMOHUYHOe ycTpoiicTBO MHpa Iludarop cBsizan c MaTeMaTHKOMH,
YTO, BUAMMO, U NMPHUBEJIO K NPU3HAHUIO Wapoobpa3HocTH 3eMnu. B nudaropeickoit
cucTeMe MHpa, onucaHHoi PunonaeM, BeeneHHas nenuTcst Ha KOHLEHTpUYECKHE 00-
Jacru: Ypan — atMocdepy, Kocmoc — 06nacTb HeOeCHbIX Ten U Jaumn — NpOCTPaH-
cTBO 3a cepoit 3re3nt. TTofoBHOe ke neneHne ONMUCaHO B CPEJHENEPCHACKOM TPaK-
tate “ByHpaxuiun”, rue 3a 3Be3nHON cpepoit NexuT “beckoHeuHblil cBeT” (pe3deH,
1977. C. 342).

IInatoH, BO MHOroM 651M3KuH K nugaropeiam, NpeaoXkui CTpPORHYIO KapTHHY
MHpa C fieIeHheM KOCMOoca Ha cepbl, HECyIlUe OTAEIbHbIE CBETUIIA, IPUYEM pa3Me-
pb! cep noguuHUN ocobomy psany uucen (Kumomupckuii, 1985). EBIOKC, KOTOPBIiA,
KCTaTH, yYHIICI MaTeMaTHKe y nudaropeiia Apxurta TapeHTcKoro, noiues ganbuie,
naB cBeTwiam no 3—4 cepol. Apucrorens 1 Kannunn, KOTOpsli nomorain ¢GUiaoco-
¢y KOHCTpYHpPOBATh NEepUNATETHYECKYIO CHCTEMY MHpa, 1OBeH obliee Yucio chep
no 55. Takum o6pa3oM MHGOIOrUs NpUBeNa K YCJIOXHEHUIO NEPBOH reoMeTpHye-
CKOM TEOpHHU NIAHETHBIX IBUXKEHUH.

EBnokc ceirpan B MICTOPUH aCTPOHOMHMH OTPOMHYIO ponb. OH eACTBOBAN B paMm-
Kax MU(OJIOrHYeCKOH TPagULMH, HO NEPBLIM CO3[1ajl TEOPHIO, COCOOHYIO NpPEeCKa-
3aTh HaOmtofaeMble sIBJIEHUs, U KaK Obl NpeJioXull HabNoaaTeNnssM ee NpOBEPUTS.
OTBeT OBl MONYYEH TONBKO MOJNTOPA BeKa CINYCTs, OKa3alcsl OTPULATENbHBIM U
npuBeN K 4aCTUYHOMY npeopoJieHuto Muga. Ho nmensno EBnokc nokasan acTpoHo-
MaM NyThb OT TEOPUH K HAOMIONEHUSIM U OT HAOIIONEHUH K HOBBIM TEOPHUSIM.
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Ancient mythology and Eudoxus’ theory
of planet movements

Sergei Zhitomirsky

Moscow, Russia

In the IV century BC Eudoxus, the great Greek astronomer, formulated the first
mathematical theory of planet movements in history. lts main feature was the use of con-
centrical spheres.

This was not Eudoxus’ own idea. His theory was based upon Plato’s, which in its
turn was borrowed heavily from Orphic and Pythagorean notions. These included wor-
shipping of the world as a god and the concepts of the World Egg and the Law that har-
monizes the cosmos.

Plato maintained this harmony by placing heavenly bodies on concentrical spheres
the sizes of which were related as certain numbers. Eudoxus further developed this the-
ory and presented the complicated movement of each heavenly body as the sum of move-
ments of multiple spheres revolving round one another.

Describing within this framework the backward movements of the planets, their
stops and latitude shifts presented considerable difficulty. Eudoxus solved the problem
by introducing two additional spheres. Their rotation made the heavenly body describe a
curve resembling the figure of eight, the so-called “hyppopede”. However, this was not
enough in case of Mars, and Eudoxus had to assume for this planet a period of synodic
revolution much shorter than it has in reality. Some decades later this mistake was cor-
rected by Callipus who added a fifth sphere for Mars.

There are two reconstructions of the “hyppopede”. One was suggested by
D. Schiaparelli in 1877, the other by I.N. Veselovsky in 1971. Schiaparelli strictly fol-
lowed the description that has reached us. Veselovsky’s scheme deviates slightly from
the data of the source and makes it possible to build the trajectory of Mars with the cor-
rect synodic revolution period. The fact that Callipus had to introduce the fifth sphere
speaks in favor of Schiaparelli’s reconstruction.

Why didn’t Eudoxus use the more simple and obvious solution by postulating
epicycles? This would have made his task much simpler, but it would also have ruined
the perfect symmetry of the world. Eudoxus’ decision was probably due to the respect
he had for the ancient tradition. Besides, at his time there were not sufficient data con-
cerning the trajectories of the planets, which resemble loops and zigzags rather than
the “hyppopede”.

The great value of Eudoxus’ work is that it was the first astronomical theory actual-
ly open to experimental verification. Questions of cosmology which used to be purely
speculative could now be solved by the direct study of nature.

Instrumental observations of heavenly bodies evidently began in Alexandria in the
first half of the 3rd century BC. They must have disproved Eudoxus’ theory, judging
from the fact that many alternative theories were formulated about this time.
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M30TONbI O YUKTUYECKUX U pe3KUX
rno6anbHbIX U3MEeHeHUAX Knumara'

Baaenmun /Iepeaves
Dusuxo-mexnuyueckuii uncmumym um. A.D. Hogpgpe PAH, Cankm-Ilemepbype

H3BecTHO, 4TO GONBIIOE YUCIIO [TIAaBHBIX [UBUIN3ALUHA U KynabTyp Mupa (B Erun-
te, Meconoramun, AHatonuy, ['peunn, M3paune, A¢granucrane u Kurae) ucnoitanu
KOJIJIaTNC MPMMEPHO B OJHO U TO Xe BpeMs, okono 23001200 net go H.3. OTcyTCTBHE
NPSIMbIX apXeONOrHueCKUX WM MMCbMEHHBIX JaHHBIX O NPUYMHAX 3TUX IIHPOKO pac-
NPOCTPAHEHHBIX U, OYEBUIHO, OTHOBPEMEHHBIX KaTaCTPO( NePBbIX TOPOACKUX LIUBHU-
Jm3auuil B A3ud, Adpuke u EBpone cTaBUT B TYNHK MHOTHX yueHbIX. TonbKO HeaB-
HO HCCJIE[OBaTENW Hayajd MOJy4yaThb AOBOMABI, YTO, CKOpEe BCEro, eCTECTBEHHbIE
NPUYMHBI, @ HE YeJIOBeYecKas NeSTeNbHOCTh, OKa3bIBallM [1100albHOE BO3[EHCTBHE
Ha apeBHUe obuiecTBa. Mbl XXMBEM B MeXJIEJHUKOBOM KJIUMaTe, B TEIUIOH €ro npu-
MepHo 10000-neTHeit ¢ase. Biarogapst npMpoOAHBIM apXuBaM (IepeBbs, bIbl, MOP-
CKHE U O3epHbIE OTJIOXEHHs, KOPaJUIbl U T.[.), MOXHO BbISICHUITH H3MEHEHHUS KITUMa-
Ta B pa3lMYyHble BPEMEHHbIE NEPUOAbI Ha OOJIBIION 1IKajle BpEMEHH.

Hcnonp3ys peKOHCTPYKUMH, MOJYYEeHHbIE U3 M30TOMNOB, HMXKE OCHOBHOM YHOp
cfeJlaH Ha pacCMOTPEHUE 3aMETHBIX LMKJIMYECKUX U3MEHEHUN KIMMaTa B rOJOLeHe
U pe3kux ero konebanuit B npenenax 1400-1900 rr. H.3. 1 750-850 rr. 1o H.3., 4TO
SIBNISIeTCS pa3BUTHEM paboThl [Jepeauesa, Yucmaxosa (1998).

B TeuyeHune mociaeqHUX Tpex NECATUNETHIA PAa3BUT M UCNIBITAH PS U30TOMHBIX Me-
TOJOB C LIeJIbIO PEKOHCTPYKLUH MPOLIIBIX H3MEHEHNH KJIMMaTa M OKpYXKarollei cpe-
Abl Ha KOHTUHEHTaX. [Ipu 3TOM paduoakmusHble usomonbt clnyxat B KauecTBe me-
mooo0s8 0amuposamus, a cmabuibHble U30MONbL BBICTYNIAKOT KaK UHOUKAMOPbL KAU-
mama. B pe3ynpTaTe NPUMEHEHUs] HOBBIX COBPEMEHHBIX METONOB UCCIEJOBaHUHA U
yCOBEPIUEHCTBOBAHUS METONOB 0Opa0OTKH JaHHBIX, YAAeTCs NONyYaTh AE€TalbHbIE U
HaJIeXHbIe CBeJeHUs O MPHUPONHBIX NPOLEeccaX U 3aKOHOMEPHOCTSIX UX U3MEHEHHUs], B
YaCTHOCTH, O LMKJAaX pa3Horo paHra. [letajabHasi HCTOpUSl M3MEHEHUs] MHOTHX NpH-
POIOHBIX MPOLIECCOB C BPEMEHHBIM pa3pellieHHeM OT IeCATUIIETHI O rofia, ¥ Jaxe ce-
30HOB, CTAHOBUTCS cefiyac BO3MOXKHOH Ha NMPOTSXKEHUH BCEro roJIoLeHa.

! Pa6ora npoBoguTcs npu noppepxke ¢ounos POOU (rpant Ne 99-06-80231) u MHTAC (rpant
Ne 97-20362).
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B nocnenHue roapl pacteT 06bEM JOKA3aTENbCTB, YTO U3MEHEHUSI B COJTHEYHOM
aKTUBHOCTH UTPAIOT BaXKHYIO, BEPOSITHO, iaske JOMUHUPYIOUIYIO POJIb B PETYJIMPOBa-
HMM 3€MHOro KJIMMaTa, 0 KpailHeil Mepe, Ha IIKajaxX B AECATHIETHUS U CTOJICTHS.
YHHUKaNbHYIO BO3MOXKHOCTb PEKOHCTPYHPOBATh COJIHEYHYIO aKTHBHOCTb Ha 60JIb-
[INX BPEMEHHBIX MacmTabax JalOT KOCMOTEeHHbIE M30TONbl B apXUBax M3BECTHOrO
Bo3pacTa. OLEHKH JOJTrOBPEMEHHBIX U3MEHEHUIM COJTHEYHON aKTUBHOCTH, MOJIY4YEH-
HbIE C MOMOILbIO KOCMOT€HHOro u3orona “C B rogMyHbIX KOoJblax aepeBbeB U 10Be
B CJIOSIX MOJISPHBIX JIBAOB, MOKAa3aJid, YTO MUHUMYMBI COJIHEYHOH aKTHBHOCTH THUINA
Maynpepa, llinepepa u Bonbga npouncxopsat npuMepHo kaxable 200 et U cornacy-
I0TCS ¢ Haubosee XONoHbIMU 3noxaMu (Jepzayes, 1995).

Haun6onee BaxkHON OCOGEHHOCTBLIO B JAaHHBIX MO KOHUEHTpauuu '“C B TeueHue
rOJIOLIEHA SIBJISIETCS MOBTOPSEMOCTh TMKOB OJJMHAKOBOr'O 3HaKa B aHOMAJIbHO BBICO-
KMX 3HAYEHUSIX KOHLEHTpAUMU (COOTBETCTBYIOIMX MUHUMYMaM COJIHEYHOH aKTUB-
HocTH MayHnaepa, lllnepepa u Bonbga), a Takke pUTMUYHOCTh TAKUX aHOMAJUH C
nepuopoM 2300-2400 net (Lepzaues, 1992). Ecnu 6Gonee KOPOTKHE NEPUOAbI
(BoTh go ~200 neT) u3MeHeHus1 KOHUeHTpauuu “C yBEpEHHO MOXHO OOBSCHUTH
npoueccaMy, cBsi3aHHbIMU ¢ CONTHIIEM, TO €IHHOM KOJMYECTBEHHOH UHTEPNpPETALUN
KpynHoMacuiTabHoit ~2400-neTHedl puTMUYHOCTH HET. B nenom, 2400-netHnit “pa-
[AMOYTJIEPOIHBINA" PUTM MOXKET ObITh CBSI3aH KaK C 36MHBIMH, TaK U BHE3EMHBIMH UC-
TOYHUKaAMH. Psif ybeauTenbHbIX npuMepoB nposiBieHus ~2400-1eTHero puTMa B CoJl-
HEYHO-3€MHbIX SIBJIEHHUSX NpuBefieH B pabote [deprauesa (1998).

Yenoseyeckasi HUBUIN3aLMs, B OCOOEHHOCTH HA PAHHUX 3Tanax pa3BuTHs, Oblna
OYEHb YYBCTBUTEJIbHA []Ja’Ke K MaJIbIM U3MEHEHHUSIM KJIMMAaTHYECKHUX yclioBuid. OTHO-
CHTEJILHO Malble MOXOJIOAaHUs, 3aCyXH U HABOJHEHUS B POIIIJIOM CONPOBOXK/AINCH
ApaMaTUYECKUMH MOCIENCTBUAMHM [JIS1 IIOfed. Y YeHble, U3yYarolUe najaeoKInumar,
yAeAsoT 60bII0€ BHUIMAHUE PEKOHCTPYKIMM ¥ IOHUMAHUIO KJIMMaTa Ha IlKajax oT
pPErHOHaNbHBIX O KOHTHHEHTANbHbIX. [IpH 3TOM ceifyac oco60e BHUMaHUE yHeNseT-
Csl UCCIIEJOBAaHUIO TMAPOJIOTNYECKO M3MEHUUBOCTH B MPOIIIOM, HAa IPUMEpPE KOTO-
poii Hauboee MPOCTO MOHSTh, KaK MOTYT BIIMATh KJIMMaTHYECKUE U3MEHEHHS Ha Ye-
JIOBEUECKYIO NOMYJISILMIO.

Ioxanyit Haubosee SICHO yAAeTCs NPOCIEAUTh JUHAMUKY Pa3BUTHS NPUPOAbLI U
4eJIOBEUECKON MONYJISILMA B CBSI3U C U3MEHSIOIIMMCS THAPOJIOTUYECKUM YPOBHEM Ha
npuMepe KpynHeiero B Mupe 6eccTouHoro Bogoema — Kacnuiickoro Mopsi, 3acee-
HHE U OCBOEHHME OKPECTHOCTeH KoToporo Hadanock 6onee 11000 net Ha3an. B kone-
6aHUsAX YPOBHS MOps BbII€JIEHbl KPYNHbIE TPAHCIPECCHBHBIE U PETPECCUBHbBIE CTa-
IMH, Cliefylole ogHa 3a apyro# ¢ untepsanoM 2300-2500 net (Kapnoiues, 1994).
BoabIIMHCTBO HccaeoBaTeNel CYNTAOT, YTO Kosebanus ypoBHs Kacnuickoro mo-
Psi CBSI3aHO C U3MEHEHUSIMH KJIMMaTa: perpecCMu COOTBETCTBYIOT KapKOMY, a TPaHC-
rpeccu — 60Jiee BIaKHOMY U MEHEe KapKoMy KIuUMaTty. B nmpukacnuiickux paioHax
Ha MPOTSIXKEHUH BCEW MCCIE[OBAaHHOW TEPPUTOPUH YCTAHOBJIEHbI 3KOJIOTMYECKUE
KPHU3HUChI KIMMAaTHYECKOM apuau3aluy, IPUBOAUBILHNE K 3allyCTEHUIO TEPPUTOPUH H
yxony HaceneHus B crenu (HMeanos, Bacuaves, 1995).

TonbKo B caMoe MocieiHee BpEMsi MOsSIBUIMCH HaJieXKHbIe TaHHble 00 HCCenoBa-
HUH O3ep M3 TPONUYECKUX PErMOHOB. ['MIpONIOrnyecKuil pexnM, peKOHCTPYHPOBaH-
HBIA N0 OTJIOXEHHEM B Tponukax Adpuku (o3epa B Dpuonuu u I'aHe), cyliecTBeH-
HO MeHsiica B TeueHue roiyioueHa (Gasse, Van Campo, 1994). I1pu 3TOM H0O/IKEH Obl
MEHSTBLCS U MepeHoC Temna. V3 u3MeHeH!H naneorupoIorHueCKux AAaHHbIX MOXKHO
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CHENaTh BLIBOJ, YTO [PAMaTUYECKN PE3KUE CABUTHU B THAPOJIOTHYECKOM OanaHce Mor-
JI1 HEOTHOKPATHO OKa3bIBaTh BO3AEHCTBUE HA MHOTHUE MOKOJIEHHUS YEJIOBEYECKOTO
ob6uecrBa. O6pauiaeT Ha cebs BHUMaHMe, Kak ¥ Ay Kacnuiickoro Mopsi, n(pUMEpHO
2000-2500-neTHee yepeoOBaHUE TAaKMX pe3KUX cABUToB. Takoe rnobanbHoe BbIpa-
JKEHHME KJIMMATUYECKUX OCLHMJUISLIUMI MIJTIOCTPUPYET BBICOKYIO CTENEHD CBSI3M MEXIY
060MMH MONyIapUSAMH, YTO NOAYEPKHBAET HEOOXOAMMOCTb CO3[JaHHSI BOCIIPHUMYH-
BBIX MOJI€JIEN 1Sl OLEHKH Oyayluel KIMMaTH4eCKOM U3MEHUYMBOCTH B CPEIHUX U HHU3-
KHMX ILIXPOTaXx. rae NpOXUBaeT OCHOBHAs YaCThb Y€JOBEYECKOH MOMYISLUH.

Kak noptBepKnaeTcss MHOTUMH UCTOPHYECKMMHU JaHHBIMU, TOPHbIE U AOJIUHHbIE
JEAHUKHM TAKXKE SBJSIOTCH UYBCTBUTC/IbHBIM HHAMKATOPOM KPYMHOMAaCHITaOHBLIX
KJIMMAaTU4YECKNX M3MeHeHHHA. ['OpHbIe JIeTHUKH SICHO OTMEYalOT CPEAHEBPEMEHHbIE
U JONrOBpEMEHHbIE U3MEHEHUSI B OKpyxkatouen cpefe. I1o neqHUKOBBIM MOpEHaM,
OCTaBJICHHBIM JIE[[HUKAMH B TEYEHHE TrojolieHa, Obl10 ycTaHoBiEeHO (Denton, Karlen,
1973) nsATh YepeayoIMXCS MHTEPBAJIOB CXXATUS U PACIIMPEHHS JIEMHUKOB, IPOUCXOUB-
mux npumepHo 250, 2800, 5300, 8000 u 10500 net Ha3an. bnaropaps nccnegoBaHHIO OT-
CTYIUIEHUH M HACTYIUIEHUH FOPHBIX JIEAHUKOB, ObLIM MONY4Y€EHbI IEPBbIE YKA3aHUS HA UX
PHUTMHUYHOCTB C niepuopoM okojo 2500 net. CnegyeT 3aMETUTb, HHTEPBAJIbl HACTYyIJIE-
HHI TOPHBIX JIETHUKOB XOPOILO COTNACYIOTCS C BPEMEHHbIMH HHTEPBaJaMH BBICOKHX
KOHLeHTpauui 14C, a creoBaTeNbHO, U C 60J1e€ XONMONHBIM KJIUMAaTOM.

PacreT yncno foka3aTenbCTB B N0Jb3y KPYMMHOMACHITaOHbIX IIUKIHYECKHUX U3Me-
HEHMI KJIMMATa B T€YEHHME rOJIOLCHA HAa OCHOBE aHA/IM3a MOPCKHMX M 3€MHBIX OTJIO-
JKeHul. Pe3ynbTaThbl aHanu3a 3eMHOM MbIJIM U NPUBHECEHHOHN C OKEAHOB MOPCKOM CO-
JU B M3BJIECYEHHBIX M3 TOJIIM IPEHJIAHACKOrO Jibga KepHax Ha craHuud CaMMUT
(LentpanbHas I'pennanaus) no3Bonuiu BeisiBUTh (O’ Brien et al., 1995) npoTtsxkeH-
Hbl€ NMEPHOAbI CUCTEMBbI aTMOC(HEPHON LMPKYJISLHUHA C YCIOBUSIMH, IONOOHBIMA 3UM-
HHMM, ¥ [ITOPMOBBIMH BETPAaMHU, KOTOPbIE€ PErYJISIPHO MOBTOPSIUCH HAa NMPOTSKEHUE
BCEro rojiolieHa B TeueHue ciefyromux uHrepBanos: 1900-1420 rr. H.3., 450-1150,
30504150, 5860—6850 rr.no H.3. 1 11300-12900 neT Ha3an. BeigeneHHble XOIOIHbIE
MHTEPBaJbl KOPPEJIUPYIOT C HACTYINIEHHEM TOPHbIX JIeAHUKOB. [1pu 3TOM Hanbonee
He[laBHEE YBEJIUWUYECHHE NbLIU U COJIM, MPUXOASLIEECS HA HHTEPBAJI BDEMEHH C KOHIIA
npouioro cronetusi fo 700 neT Ha3aj, coBnagaeT C ‘“Ma’jbIM JIEJHUKOBBIM MEPHO-
pom”. IlpuMeyaTenbHO, YTO 3TH MCCIEJOBAaHUS MO3BOJIMIU BbiAeNUTh ~2400-n1€T-
HIOIO IEPHOAMYHOCTD, COTJIACYIOLYIOCS C KAPTUHOMN HACTYIJIEHUS TOPHBIX JIEQHUKOB.

MHoro4uciieHHble JaHHbIE JIJIsi TOJIOLEHA MMOKA3bIBAIOT, YTO MOXOJIONAHUS THIA
“Manoro negHukoBoro nepuona” (XV-XVIII BB.) U noTemIeHUs TUNA “MaJIOro KJIM-
maTtuyeckoro ontuMyMa” (IX—XIII BB.) nepemMexkaloT BeCb 3TOT MEXKJIEAHUKOBBIH Ie-
puoa. Haubonee 3HaunTeNbHBIE IOXOJIONAHNUS U NOTENJIEHUS MOAYMHSIOTCS PUMED-
HO 2400-11€THEMY LUKITY.

Hcropuueckue cBUETENBCTBA YKA3bIBAIOT, UTO olleHMBaeMoe B ~1° -2 °C noxo-
JofaHue B “Manblil nefHuKOBbIdA nepuon” (ot ~1400 go ~1900 rr. H.3.) 6b110 gOCTa-
TOYHBIM, 4TOOBI EBponeiickue Mopckue nopThl CKOBAJO JbAOM, 3aMep3nu EBponei-
CKHE peKH, ObLIM OCTaBJIeHbl BAKUHIaMH KOJIOHMH B ['peHNaHiuy, a anbOuicKue fe-
PEBHHU MOKPBUIUCH JILAOM.

ITpepbinyuiee moxojogaHue KJIMMAaTa AOJIXKHO OblL1o ObITh NPUOIU3MTEIBHO B
750-850 rr. go H.3. OKa3anock, YTO U ITO MOXOJIOAHNE UMEJIO INI06aNbHbINA Xapak-
TEp, O YEM CBMIETEJIbCTBYIOT MHOTOUMCIIEHHbIE IaHHbIE. Y CTAHOBJIEHO 3aMETHOE U3-
MEHEHUe KiuMaTa B [o/IaHAMKM B 3TOT BPEMEHHBIA HHTEPBAJI 10 U3MEHEHUIO BUJO-
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BOTO COCTaBa MXOB B OOJIOTHCTBIX MECTax, MOKa3aBIIMX 3HAYUTEIbHOE yBJIaXKHEHHE
3TOro peruoHa u mnoxoJsiopanue (van Geel et al., 1996). Apxeonoruyeckue faHHbIE
TaK>Ke CBU[IETENIbCTBYIOT, YTO JIIOM IOKHHYJIHN 3TOT paloH 0KoJ0 2650 neT ToMy Ha-
3a7. OCHOBBIBasiICh Ha aPXEOJIOTMYECKHUX, MAJIEOIKOJIOTUYECKUX U reoMopgosioruye-
CKMX [JaHHBIX, IPUBEJIEHbI JOKa3aTeabCTBa (van Geel et al., 1998) B nogepkKy rio-
6anbHOrO M3MEeHeHus KnuMaTa B okpecTHocTd 800 r. Ao H.3. B 060UX NOJyHIapUsX.
OO6unue naHHbIX, NOJNYYEHHBIX yXKe [Js [ABYX ‘‘MaJbIX JIEAHUKOBbIX MEPUOAOB”, NO3-
BOJISIET cfleJlaTh HEKOTOpPble 0060611eH!sI, KOTOPbIE MOTYT OBbITh MCIOJIb30BaHbI IS
aHanu3a NofoOHbIX Oosee paHHUX ocuWIsAUMiA. M3yyeHne oco6EHHOCTEN ITUX OC-
HJLISIIAA, BO3MOXHO, TTO3BOJIUT JY'IILE MOHATDL NPH'IHIILI PC3KOTO U3MCHCHUS KJIU-
MaTa M ero BO3MOXHOE BJIIMSIHHE HA YeJIOBeKa. DTa OCUWIISLIMOHHAS. MOJ]a IIPOXOAMT
yepe3 BECh IOJIOLEH.

Pe3kuil caBur knumarta B mepuop 750-850 rr. go H.3. 3acTaBisieT IO-HOBOMY
B3IJISSHYTh Ha NpOGJeMbl, CBI3aHHbIE C IPOUCXOXIEHUEM, pa3BUTHEM, POPMHUpPOBa-
HHEM, PAaCHIPOCTPAHEHUEM U B3aUMOJICHCTBUEM B 3TO BpeMsi CKU(CKHUX KynbTyp B EB-
pone 1 A3ud. CornacHo apxeojJorn4ecKiM HUCCIeN0BaHUsIM, B I ThicsiueneTun 1o H.3.
Ha O'POMHOM INpocTpaHcTBe creneit ot YepHoro Mops ao LleHTpanbHO# A3uu clo-
SKMJIOCh YAMBUTEJILHOE KYJIBTYPHOE €IMHCTBO HacCeJEHWs, N3BECTHOE KAaK €Bpa3uid-
cKue CKHU(CKHE KyabTypbl. Bompockl NpoucxoXaeHUss KOUEBHUKOB 3TOTO MEPUOAA,
IIPUYMHBI MUTpPalUi 1 BHE3aMIHOE MCUE3HOBEHHE 3TOrO HapOAa BbI3bIBAIOT 0ONBIIOH
UHTEpec. AHaIN3 reopu3nyecKoi CUTyaluy oKa3biBaeT, YTo okojo 2800-2600 net
Ha3aj UMeJach YHUKAlbHAass KOMOWHALMs BHEIIHUX (PAKTOPOB (COJNHEYHAsl aKTUB-
HOCTb, YBEJIMYEHHE KOCMUYECKHUX JIyuyel), KOTOpbl€ BMECTE MOIJIM BbI3BaTh PE3KOE
KJIUMaTH4eckoe u3MeHeHue. HoBble paauoyriepofgHblie JaThl paHHUX CKU(CKHUX Ma-
MSTHHKOB B EBpome yka3biBalOT Ha TO, YTO 3KCTPEMasIbHbI€ KJIMMaTUYECKHE YC-
nosusi B LleHTpanbHO# A3HMM, BO3MOXHO, CIHPOBOLMPOBAJIM MMrpauuio ckugos
B toro-3anapHyro EBpony u 3amagHyro Asuto. [IpeBHeiimme patbl KenepMmecckux
NaMsATHUKOB (ceBepo-3anafnbiil KaBka3) oueHeHbl Kak 2690 neT fo H.3. £ 150 net u
2610 net po H.3. * 60 net (Zaitseva et al., 1998).

AHanu3 B3aMMOOTHONIEHUH APEBHErO YeJOBEKa U MPUPOABI NMPENCTABISET CO-
60#1 o4eHb CIIOXKHYIO 3aauy. [lanbHelee u3ydyeHue UUKINYECKUX U BHE3AMHbIX U3-
MEHEHUH KIMMaTa B roJIOLEHE NO3BOJIUT ONPENENUTh 'PAaHULIbI CTAOMIIBHOCTH COBpeE-
MEHHOTO KJIMMATa 3€MJIH, YTOYHUTh MPUYHHBI PE3KUX KITMMAaTHYECKUX U3MEHEHUH H,
YTO HEMAJIOBAXHO, MOHATh POJb M3MEHEHUH OKpYXKalolled Cpelibl HE TOJBLKO Ha
npouulbie, HO ¥ Ha Oyaylue YeJ0BEYECKHE LIMBUIU3ALMH.
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Isotopes about cyclic and abrupt global climate variations

Valentin Dergachev
loffe Physical-Technical Institute, Russian Academy of Sciences, Saint-Petersburg

As has been established by many investigations, a large number of the major civi-
lizations of the world (the Old Kingdom in Egypt, the Akkadian Empire in Mesopotamia,
the Early Bronze Age societies in Anatolia and Greece and Israel, the Indus Valley civ-
ilization in Afghanistan, the Hongshan culture in China) collapsed at around the same
time, 2300 + 200 BC. The absence of direct archaeological or written evidence for the
reasons for these widespread and apparently simultaneous catastrophes of the first urban
civilizations in Asia, Africa and Europe provoked many researches. Traditional explana-
tions for such global cultural collapses involved sociopolitical disintegration, war et al.
More recently researchers began to find evidence that natural causes, rather than human
activity, could initially be responsible for a global impact on ancient society.

The role of climatic and environmental changes in shaping human events over the
last several hundred years has largely been ignored by historians. Evidence has mounted
in recent years that climatic change played a major role in the rise and fall of ancient civ-
ilizations. Beyond doubt, human behavior and conditions of human life are very sensi-
tive to even minor changes in climatic conditions. There are many dramatic illustrations
of this sensitivity to droughts, floods and other abrupt climatic events.

Various kinds of geological evidence indicate that past climates of the Earth have
fluctuated between ice-free and glaciated states. We live in an interglacial climate, in a
warm phase on the ~10,000 year time scale. It is a period known as the Quaternary, dom-
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inated for the most part by Ice Age Climates. Instrumental records provide a wealth of
climate information only during the past century. Long written climatic histories are lim-
ited to certain regions, most notably China and Japan and predominant parts of Europe
and the Middle East. This climatic information covers less than the last 2000 years. The
record of past climate preserved in natural archives (trees, ice cores, lake and sea sedi-
ments, corals etc.) is the only way to know what has happened in different time periods.

This work is focused on a comprehensive review of the palaeoenvironmental data for
maijor climatic changes during the Holocene and in the vicinity of the 750-850 BC, using
temperature reconstructions from isotope abundances. The proxy data detected in the ter-
restrial, marine climatological and archaeological records point to the drastic environ-
mental, climatic and social shifts during the Holocene which appear to coincide with
simultaneous lake-level changes, increased levels of cosmogenic isotope concentrations,
changes in glacial features, decreased levels of temperatures etc.

Dergachev and Chistyakov (1998) examined the appearance of the ~2400-year cycle
in different solar-terrestrial phenomena: reconstructed the temperature and precipitation
run in a number of regions of Northern Eurasia based on proxy data and settlements of
the ancient man. Most of the observed variability in these natural records is in an agree-
ment with a 2400-years long cycle in the variations of the !4C concentration. It is well
known that the radiocarbon calibration curve for the transformation of radiocarbon dates
in calendar dates is based on the 4C measurements. The most outstanding feature of cal-
ibration curve is around 300 BP, 2400 BP and so on, i.e. it occurs in the period of the
“Little Ice Age” and the preceded cold period in the vicinity of 750-850 BC.

Evidence for synchronous climate change everywhere in Europe and on other conti-
nents around 2800—-2600 cal. years BP was presented by van Geel et al. (1998). The new
palaeoclimatic data mentioned are not in contradiction with a general view of global
abrupt climate change around 2800 cal. years BP. Climatic conditions in middle latitudes
of the Northern Hemisphere (Europe, North America, Japan) and the Southern
Hemisphere (New Zealand, South America) changed to a colder and wetter one, and in
the tropics (Africa, Caribbean) to a drier one.

As an example, it is considered the assessment of the nature and magnitude of the
environmental and cultural changes, which occurred around 2800 cal. years BP.
According to archaeologists, a striking and distinctive culture of the Late Bronze Age —
Early Iron Age known as Eurasian Scythia appeared during the I millennium BC in the
great Eurasian steppes and forest steppe zones from the Black Sea to Central Asia.
Questions of the origin of the nomads of this period, their motives for migrations and the
reason for the sudden disappearance of this people are of interest.

Analysis of the geophysical situation has shown that at 2800-2600 cal. years BP a
unique combination of external factors (solar activity, cosmic ray increase and geomag-
netic field excursion) occured entailing sharp climate changes.

New radiocarbon dates from the earliest Scythian monuments in Europe point to the
possibility that the extreme climatological conditions in Central Asia perhaps provoked
the migration of the Scythians to South-West Europe and Western Asia. The oldest dates
of the Kelermes monuments (North-West Caucasus) are 2690 + 150 BP and 2610 + 60
BP (Zaitseva et al., 1998) and thus also may correspond to the period of the sharply ris-
ing 4C concentration in the Earth’s atmosphere.



U3yyeHne knumaTtnyecknx aHomanuu B XI-XX BB.
no AeHAPOXPOHONOruYeCKMM AaHHbIM

Baaenmuna Ilpoxyouna, Muxaua Posanoe

Tocyoapcmeennbiii Acmponomuyeckuii uncmumym um. I1.K. llmepr6epea
MTY um. M.B. Jlomonocosa, Mockea

KnumaTtHyeckue ycloBHs SBISIIOTCS BaXKHEALIMM (paKTOPOM CylI€CTBOBAaHHS U pa3-
BHTHS YesoBedeckoro obiecrsa. Karactpoguueckue n3MEHEHHs KIMMaTa, 0COOEHHO
pe3Kue NOXOJIOaHUs M 3aCyXH, BIIMSUIN Ha HCTOPUYECKHUI IPOLIECC, TIOCKOJIBKY CO31aBa-
11 HeGMaronpusTHbIE YCIOBHs s cyluecTBoBaHus. C aBHUX BPEMEH y BCEX HAPOOB
MHpa HaGIONEHUSIM 33 OTOHBIMHU YCIIOBUSIMH IPUAABANOCh GOJIBIIIOE 3HAYEHHE, U MO
MHOTUM MCTOYHHKAM, B TOM YHCJIE [PEBHUM XPOHHKAaM, MOXHO MPOCIENUTb KJIMMaTH-
YyecKue U3MEHEHHUS 3a NMPONOJIKUTENbHBIH neproy BpeMeHu. B aTux onucanusix oco6oe
BHHMaHHUE yeJsEeTCs 3acyXe, pe3KOMY NOXOJIONaHUIO, pa3iIMYHbIM KaTacTpodaMm u Jpy-
I'MM HeOJIarONPUSTHBIM [JIS CYILIECTBOBAHHS YEJIOBEKA SIBJICHUSIM.

H3BecTHO, 4TO onpeaenstomuM (GakTOpoM Al KIUMaTHYECKUX U3MEHEHUH Ha
3emie sBasetcss ConHue. C gpeBHUX BpEMEH JHEBHOE CBETHJIO 000XECTBISIIOCH U
coNHe4Hble 60oru ObLIM INIaBHBIMH Y pa3Hbix HapopoB — lllamam y mymepos, Pa B
IOpesuem Erunte, TonaTuyx y apeBHux autrekos (Kpann, 2000). [IBuxxenune Conxua
no HeGOCBOAY ONpeNessiyio CYTOYHbIA U TOJOBOM LMKJIbI JEATENBHOCTH YeJIOBEKa,
NEPHONbI BO3POXKAEHUS M YBsfaHUs B npupope. [ns HaGnIOfeHUs 3a JBUKEHUEM
ConHlla CTPOMIIUCH COJIHEYHBbIE 06CepBaTOPUH, Ie ObLIM BbIJEJIEHbI HallpaBIEHUs
Ha TOYKH BOCXOfa U 3aX0fia B IEPHOJ JIETHETO M 3UMHETO COJHLECTOSIHUS M THU PaB-
HopeHcTBHMiA. B nepuon Bo3HMKHOBeHUs 3eMiiefienusi U ckoToBopcTsa B III Thicsiue-
JIETHH [0 H.3. U Ha TEPPUTOPHUH HalLllel CTPaHbI B 3aypalibe CYLIECTBOBAJIO CBATUIIH-
1€, KOTOPO€E UCIOIb30BaNoCh sl HabmtoneHus 3a ConHueM, JIyHOH U CBSI3aHHBIX C
HUMH KYJbTOBBIX ieiicTBuil (Potyomkina, 1998). HabnroneHust Ha ApEBHUX CBSITUIIH-
max — “o6cepBaTopusix” B TEUEHUE IVIMTEIBHOTO NEPHOJIA JaBaJId BO3MOXKHOCTD OIl-
penesuTh AaThl CEJIBCKOXO3SNCTBEHHBIX paboT, BpeMsi oceBa U cbopa ypoxas, ne-
PHOABI OXOTHI M MPEBUAETD CE30HHBIE U3MEHEHUSI XOJIOAHOW U TEIUIOH MOrofkl, a,
BO3MOXHO, TakXe HaBOAHEHHUS M 3acyxH. CyleCTBOBAHUE COJHEYHOro (rpakjaH-
CKOr0) KaJjieH[japsi BHOCUJIO YETKHIl PUTM B J€ATENBHOCTb 00111eCTBa.

He MeHbIIN# npakTHYEeCKHI HHTEPEC TNpeNCTaBisiia npobieMa BIUSHHUS COJIHEY-
HO¥ aKTHBHOCTH Ha 3eMHble nmpouecchl. Y B HacTosllee BpeMsi 3TOT BONPOC SIBISETCS
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BECbMa aKTyaJIbHbIM M U3y4aeTCs HA OCHOBAaHMHU IaHHBIX HOBeHIIUX HabmoneHui. On-
HAaKO M CBEIEHHMs O KaTacCTpO(UYECKUX SIBIICHUSX B MPOLUIOM (PE3KHE MOXOJIONAHMS,
HABOJHEHUS], 3aCYXH, MHAEMHUHM M T.I1.) SIBJISIOTCS BECbMa LIEHHBIMU C TOYKHU 3PEHHS LH-
KJIOB COJTHEYHOH aKTMBHOCTH Pa3/IMYHON NEPUOAMYHOCTH. YaCTHUHO 3TOT BONpPOC ObIN
paccMOTpEH B paboTe KOJUIEKTUBA aBTOPOB (Dmitrieva, Zaborova, Obridko, 1998).

N3yyeHue KTMMaTUYECKUX U3MEHEHHH BO3MOXKHO TaKXKE Ha OCHOBaHMM aHalu3a
LIMPUHBI KOJell iepeBbeB. KiccneqoBaHue NIEHIPONIOrMYECKUX NAHHBIX C KIMMaTHYe-
CKO TOUYKH 3PEHUS CONEPKUTCS B MHOTOYUCITEHHBIX paboTax (Fritts, 1976; bumagui-
ckac, 1974; Moauwanos, 1976; Koauun, 9epubix, 1977).

M3McHeHUs aMIuIMTy /bl TOQMYHOTO MpUpOcCTa ((pJAyKTyaluy MIMPHUHBI KOJIEL)
OTpaxarT BO3[eHCTBUE TaKUX BAXXHBbIX MOTOJHBbIX (paKTOPOB, KAK TEIUIO U Bja-
ra. Manbiil NpUPOCT FOAMYHBIX KoJjel HaOMI0JaeTcsl B XOJIOAHbIE M 3aCyLUINBbIE
nepuojbl. Y CUIIEHHbIA POCT IPOUCXOIUT B YCIOBHUAX TEIUIOrO M BJIAXHOT'O Bere-
TalMOHHOTrO nepuopaa. OcobOblil UHTEPEC NMPEACTABISET U3YYEHUE LIMPUHBI KOJIEI]
B 3KCTpeMallbHbI€ XOJIOJHble U OJIaroNpHUsTHbIE TEIUIble IEPUOAbI Ha 3eMie.

HccnenyeM daykTyauuu LIMPHHBI TONUYHBIX KOJEL COCHBI, pacTyuielt B Kanudop-
Hud (37 N, 118 W), n1s KOTOpO# MMEIOTCS psifibl TOROBOrO MHIEKCa NPHPOCTA 32 NepH-
op ¢ 800 o 1960 r. H.3. BbryucneHus: HHAEKCOB NPOU3BOAMINCE 10 CTAHAAPTHOH METO-
auKe, pazpabortanHoit B Apu3oHe (Tree-ring chronologies, 1972). Ha pucynke npuse-
AeHbI rpauKH U3MEHEHHUs] BO BPEMEHHU HHIEKCA, XapaKTE€PU3YIOLLETO FOOBOM NPUPOCT
(I), nnst HEKOTOPBIX BPEMEHHBIX HHTEPBAJIOB, [IPECTABISIOIIMX UHTEPEC KAK C TOYKH
3peHHs] KJIMMaTHYECKMX aHOMAJIMH, TaK ¥ AHOMAJIMHA LIUKJIOB COJTHEYHO! aKTHMBHOCTH.

CnenyeT OTMETUTDb, YTO BPEMEHHbIE H3MEHEHHUS MHEKCA IPUPOCTA XapaKTepu-
3YIOTCS 3HAYUTEIbHBIMH (bJYKTyalUsIMH TOIOBOr0 HHAEKCA OT MUHUMAJIbHBIX 3HaYe-
Hui (I =20-30 eg u paxke 0-20 en) no MakcumanbHbIX BeanduH (I = 180). ITpuuem us-
MEHEHUs aMIUIUTYAbI IPU TAaKOM OOJIBLIOM BPEMEHHOM Pa3pelIeHUH NMOPsiKa OHO-
ro rofia OKa3bIBalOTCsl CPABHUMBIMHU C €€ CpeJHUM 3HaueHueM. [1pn MaTeMaTuyeckomM
ONUCAaHUU NOAOGHBIX BPEMEHHBIX PSNOB U U3YUYEHUH MX CIEKTPA, MOMCKA MEPUOANY-
HocTell TpebGyeTcsi IpUMEHEHNE 0COOBIX METOMIOB, HE IONYCKAIOIIMX IPOCTOrO YCpen-
HeHusi. OHaKO HEOOXOAMMO 3aMETUTD, YTO IIPU aHAJIN3€ COJIHEYHO-3€MHBIX B3aUMO-
CBSI3€dl MCHOJIb3YIOT OOBIYHO yCPENHEHHbIE 3HAUEHUS] C UHTEPBAJIIOM B HECKOJIBKO
JIET, YTO OCJIOXKHSET CPaBHEHUE C | 1-I€THUM LIUKIIOM.

AHanu3upys rpapuku U3MEHEHHS rOJOBbIX 3HAUEHHH HH[IEKCA NPUPOCTA KOJIEell,
MOXHO BBbIJEJIUTh HECKOJIbKO BPEMEHHBIX HHTEPBAJIOB, KOI[la CPEJHUE 3HAUYECHUS UH-
[€KCOB MOHMXKAKTCA. DTH NEPUOABI NPOJOIKUTEIBHOCTbIO B HECKONBKO [1€CSTKOB
JIeT, TOYHEE 4YacTb W3 HHUX, COBNAJAIOT C M3BECTHLIMM MHHUMyMamu MayHaepa
(1645-1715 rr.), lllnepepa (1420-1530 rr.), Bonsda (1280-1340 rr.), Oopra
(1010-1050 rr.). B 3TO BpeMs conHeyHasi aKTUBHOCTb XapaKTePU30Bajlach MOHUXKEHH-
€M [sTHOOOpa30BaTeNbHOH E€ATEIbHOCTH U YMEHBLUICHUEM aMIUIUTYAbI 1 1-T€THUX LM~
KJ10B (Eddy, 1976). 3Ti nepuobl YETKO MPOCIEXMBAIOTCS U 110 AAHHBIM PaiHOyTJIEPO-
na (Kouapos, 1996). Oco6€HHOCTH KIMMAaTHYECKUX U3MEHEHUH B 3TH BPEMEHHbBIE UH-
TepBajbl aHANM3UPYIOTCA B psiae pabor (Hepzaues, Hucmsakos, 1993; Yucmsakos,
1997). PaccMoTpuM 0cOGEHHOCTH (pyKTYyalui rOfOBbIX MHIEKCOB IPUPOCTa B KaXAOM
U3 3TUX NEPUONOB OoJiee AETANBHO.

B muHumMyme MayHpuepa Ha6iro0aeTcs yMEHbLUIEHHWE CPEHEro 3HaYeHUs UHfe-
kca go I = 70-90 (puc. I'). B 3To Bpems B EBpone Obli10 AIUTEIBHOE NOXOJIOAAHUE,
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YCIOBHO Ha3BaHHOE “‘MalbIM JIEAHUKOBBIM NEpHOAOM”, KOrja HabIioanoch yBenu-
YEHHUE JIEJHUKOBOTO NOKpOBa B ropax. Kpome Toro, B MHAEKCax NpUpOCTa IIMPUHBI
KOJIEL] MOXKHO BBI[[€JIMTh 3KCTPEMaNbHO HU3KHe 3HauyeHus (I = 7-20), cooTBeTCTBYIO-
IIME CYpPOBBIM KJIMMATHYECKHUM YCIOBHSM, KOTOpble OBbUIM 3aperHCTPHUPOBAHbI B
1655, 1667, 1670, 1686, 1690, 1703 u 1709 rr. Pe3koe noxojonanue BO BpeMsi MUHU-
MyMa MayHpiepa NoATBEPXKAAETCS TaKKe JaHHBIMHU N0 U3MEPEHUIO COlep3KaHUS U30-
tonos 4C u 80 B konbuax fgepeBbeB (Libby et al., 1976; 1977) 1 MOPCKUX OTIIOXKEHH-
ax (Cini Castagnoli et al., 1999).

OnHaKo aHANMM3NPYs BPEMEHHOW XOJI TOIOBBLIX HHIEKCOB NMPUPOCTA KOJell, He-
OXOAMMO OTMETHUTD, YTO Ha (poHE OOIIETO NOXOJIOaHHsl, IOMUMO PE3KOr0 yMeHblle-
HMs UHAEKca, HaOMIOalUCh KPATKOBPEMEHHbIE BBICOKHME 3HAYEHHS, IKCTPEMYMBHI,
00YCIIOBJIEHHBIE BIAaXXHbIMU M TEIUIBIMM NOTOAHBIMHM YCIOBUSIMH (CM. HampHMep:
I =150-170 B 1649, 1661, 1682 rr.). [Tono6GHbIE TeMnepaTypHble U3MEHEHHs (KpaT-
KOBPEMEHHbIE MOTEIUVIEHUS) B Majblil JIEAHUKOBBIA MEPHOM BbISBJIEHbI TaKXe MO
KOJIbLIAM WIOTJIAHCKOM cocHbl (Briffa et al., 1990).

ns muaumyma lllnepepa npopomkurensHocThIO ¢ 1420 101530 r. (puc. B), cy-
Asl IO aHAJHU3UPYEMbIM HaMU JEHAPOXPOHOJIOTMYECKHM JAaHHbIM, IEPUONIbI PE3KOTO
YMEHBLIEHHS IIMPHHBI KOJIEL, @ CIIEJOBATEIbHO, YXYALLIEHUS MOTOJHBIX YCJIOBHIA, Ha-
6mopanucek B 1430-1460, 1475-1482, 14901505, 1515, 1522 rr. Takum o6pa3om, no
KOJIblIaM JI€PEBLEB NIpOCeKnBaeTcs 6oee TOHKast CTPYKTypa MuHuMyMa Illnepepa.

Bo Bpemsi MunuMyMa Bonbda (1280-1340 rr.) no uHpekcam NpupocTa 4YeTKO Bbl-
AeNsoTCs MHTepBajbl BpeMeHu ¢ 1280 no 1307 r. ¢ HU3KUM CPEIHUM 3HAYEHUEM HH-
pekca (I = 60-70), 4yTo, MO-BUNUMOMY, CBHAETENBLCTBYET O PE3KOM MOXOJIOJAHHU U
BO3MOXHO# 3acyxe B 3To BpeMs. KpoMe Toro, ciefyeT JONOJHUTENBLHO BBIJEIHTh
MHTEPBAJbl C PE3KMM YMEHbIIIEHUEM TrofoBoro uHaekca npupocra (I < 30) B 1360—
1365, 1378-1379, 1390 rr. (Taban.; puc. b).

B mMunumyMme Oopta (1010-1050 rr.), Tounee B6au3u Hero B 1050-1080 rr., Tak-
K€ 3aMETHbI TIOHMXKEHUSI CPEIHETO YPOBHS HAa (hOHE 3HAUUTEbHBIX KOoneOaHu# ro-
[AOBOTO MHJAEKCa (pHUC. A).

TakuM 06pa3oMm, 1o [EHAPOXPOHOJOTHYECKUM JAHHBIM C BHICOKMM BPEMEHHBIM
pa3pellleHHEM MOXKHO BBISIBUTH 00Jiee TOHKYIO CTPYKTYPY PE€3KUX KJIMMATHYECKUX
U3MEHEHUH, YTO BECbMa BaXKHO NPU CPaBHEHHH C HICTOPMYECKUMH XPOHMKAMHU.

IToMuMO nepeyncaeHHbIX MUHUMYMOB, BBIIEJIEHHBIX MO COJTHEYHON aKTUBHOCTH,
[0 €HJPOXPOHOJOTUYECKUM PSiflaM MOXKHO BBIICJIHUTb U Psii AOMOJHUTENbHbIX Jie-
Ipeccuil, BpeMEHHBIX MOHMXKEHUI CpPeJHEro YPOBHS NMPONOJIKUTEBHOCTBIO NOPSIKA
20-30 neT, KOTOpbIE HE BCErja 3aMeTHbI Ha (POHE 3HAUYUTEIBHBbIX (PIIyKTyalMil.

OcoO6blii MHTEpEC ¢ TOUKH 3PEHUS] U3YYEHHUs TII06ANbHBIX KIMMAaTHYECKUX aHO-
MaJMil MpEe[CTaBIsET aHA/IU3 MHUHUMAJIbHBIX 3HAYEHHH MHAEKCOB MPUPOCTa KOJell
aepeBbeB (I < 30—40), koTOpble MOTYT CBUAETENBLCTBOBATb 00 3KCTPEMANIbHBIX MO-
TOJHBIX YCIOBUSX B MECTE NPOU3PACTAHUS AepeBa (XOJIOA, 3acyXa).

JInst cpaBHEHHSI IEHAPOXPOHOJIOTUYECKUX PSAIOB C KIIMMAaTHYECKMMH U3MEHEHH-
sIMH HaMH ObIJIM U3y4Y€eHbI JaHHbIE O NOTONHbIX YcioBusix B EBpone, 3acukcupoBaH-
HbIE B JIETONUCSIX U NPHUBEJICHHbIE B psiie MoHorpaduil (Bopucenkos, Ilaceykuil,
1983; Bapaw, 1989; Bemun, [Ipeobpaxenckuii, 1962), rme copepkKaTcs AaHHbIE
O CYpPOBBIX 3HMMaX, JIEJOBbIX YCJIOBUAX Ha BanTuke M 3KCTpeMalbHbIX SBICHUAX
NPUPOJBI.
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BpemeHHble M3MEHEHHs TOMOBBIX HHAEKCOB NMPUpOCTa INpHHbI Kouel. ITo ocu abeuuce yka-
3aHO BpeMs B FOflax Halleil 3pbl, 10 OCH OPAMHAT AaHbl MHAEKCHI WKPHHBI Kouell (I) B oTHO-

CUTEJIbHbIX €IUHULAX
A — Munumym Oopta (1010-1050 rr.); B — Munumym IInepepa (1420-1530 rr.);
B — Munumym Bonbga (1280-1340 rr.); I' - Musumym MayHpepa (16451715 rr.);
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Temporal variations of annual indices of tree-ring widths increase. Time is shown in years AD on
the abscissa and indices of the tree-ring widths (I) are given in relative units on the ordinate axis
A — Minimum of Oort (1010-1050 AD); B — Minimum of Sporer (1420-1530 AD);
B — Minimum of Wolf (1280-1340 AD); I' — Minimum of Maunder (1645-1715 AD)
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[Mannbie 06 3KcTpeMaibHBIX NOrogubix ycinosusx B Espone B IX-XVIII BB. 1.3,

HHpekc npupocra

kajen Tonpl Oco6GeHHOCTH 3UM M 3aCYXH

Tonel 09}

809 0 810 Hynait Tpu rona nopo nbaoM. YepHoe Mope 3aMep3iio.

961 11 961-962 CypoBasi npofo/xKuTeNbHas 3uMa. 3acyxa (961).

995 1 995 XKecrokas cyposas 3uma B EBpone, Benmkas cylib, ro JOHbII ro.

1048 8 1047 Cyposas 3uMa. bantuiickoe Mope, ponuBbl Mexay [lannei u
Hopserueii 3amep3nu.

1067 39 1066, 1067-1069  O4YeHb CypOBbIE 3UMBI.

1103 18 1103 Cyposas 3uma. ['ononbrii rog.

1127 31 1126 CypoBas 3uMa, NTHIBI Mep3au Ha neTy (3anagHas Espona).

1127 Xonoanas 3uMa, MOpo3 no6un spossie. JleToM 3acyxa.

1133 3 1133-1135 Cyposbie 3umbl. 1134 - 3acyxa.

1148 37 1149 Cyposas 3uma B 3anannoit EBpone. Mope y 6eperoB "onnanguu
3aMepaJo.

1217 27 1216 XKecrokuit Mopo3. 3amep3no Bantuiickoe Mope. I'o noaHslii ro.

1218 8 1217 OueHb cunbHas 3acyxa. [onon B Espone.

1227 1 1226 OueHp xonoaHas 3uMa B 3ananHoit Espone. 1227 — cy xas BecHa.
TononHbli rop.

1254 18 1253 3amep3no Banrtuiickoe mope Mexay LlIBeumeit u IcToHuei.

1264 22 1263 ManocHexHas cypoBasi 3uMa. 1264 — Benukuii MOp CKOTa.

1273 8 1271-1273 Heo6b14aiHO CypOBbI€ 3UMBI, FOJIOAHbIE TOAbI.

1285 15 1284 CypoBas 3uMa, cTyAeHas u aiotas B Poccuu, IToasbie.

1286 3amep3no Bantuiickoe Mope.

1307 16 1306 B BanTuiickoM Mope HeOObIUHbIN JIe]| (JeA0BbIH MOCT MEXAY

[anuet, HlBenueit n Hopserueit).
1307 3acyxa. ['onoaHslit rop.

1308 32 1308 Xonopusle 3uMbl B 3anapHoit Espone. ["onop, Mop.

1362 34 1362 CypoBble npofioXKUTeNbLHbIE 3UMbI B 3anafHoi Eppone. Peitn
MOKPBIT JILIOM.

1377 26 1377-1378 CypoBble CTyfIeHbIE 3UMbI, HETNPEKPaLIalOLIHeCT

1379 32 MOPO3bl, 03epa U PeKH NPOMeP3JIH [0 [HA.

1442 34 1442 XKecrokas 3umMa, n10Thie MOpPO3bl Ha Pycu. 'nbens nro ekt u
ckora. CypoBas 3uma Bo ®panuun. Cyxoe neTo.

1492 26 1492 CypoBast IpofOIKHTeNbHAA GeccHeXHas 3uMa. BriMep3nu
NOCEBBI.

1497 5 1496 CypoBas cHexHasi 3uMa. Bennkue Mopo3sl B Mockse. Banruiickoe
MoOpe 3aMep3J10. DMUIEMHH.

1500 15 1499 Ovuensb cypoBas 3uMa B 3anagHo#t EBpone (kak u B 1492).

1500 OuyeHb cunbHble Xonona B Espone u y Ilepekona.

1571 25 1571 Heo6b14HO xononHas 3uMa B 3anaaHo# Espone.B I1poance ot
MOpO30B NOru6.1M fiepesbs, 3amMep3u peku. Ha Pycu Mopo3 no6min
xne6a. Benukuii ronon B 3anajgHo-pycckux 3emusix M I[Tosbiue.

1580 24 1580 Cyposas 3uMa B 3ananHo# Espone.

1581 BanTuiickoe MOpe LIeTMKOM MOKPBITO JIbAOM.

1590 11 1590 CypoBas 3MMa M CyXoe JIETO.

1668 7 1668 Mopos Benukuit. Heypoxan, Hepopop xne6a.

1669 3amep3 Bocdop.

1670 7 1670 OueHb XecToKkas 3uMa oT Ionnanguu go Mranun. Takoro He
65110 170 ner.

1686 20 1686 JTioTble Mopo3bl Ha Pycckom Cesepe. CypoBas 3uMa B 3anafHoi
Espone. Ypoxaii ¥ CKOT OrH6H.

1690 25 1690 Mopo3Has crynenas 3uMa. l'onofuslit rox B Poccun, Ha Ykpanse u
B [Tonbwe.

1782 3 1780-1781 "Benukas" 3uMa (CTyxKa).
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ITo 3TMM naHHBIM HaMU OB BBIAENIEHBI NEPUOMIbl OYEHb XOJIOAHBIX 3UM, KO-
rjaa 3aMep3ano bantuiickoe Mope, NOKpbIBaJIOCh JbAOM UepHoe Mope, Obl Jef B
AfnpuaTHyeckoM Mope, BbIMEp3ali peKH U o3epa B Esporme.

ConocraBlieHHEe MCTOPUYECKHUX ONHMCAaHUH H [EHAPOXPOHOJOTHYECKHX
AAHHBIX IOKAa3allo, YTO 3KCTPEMalbHO HHM3KHE 3HAU€HHMs] MHAEKCOB NPHUPOCTa
(I = 30-50), 6onee yem 80% cnyuaeB, COBNAJAIOT C YCHUJIEHHEM IOXOJIOAA-
HMsl, KpaiiHe cypoBbIMM 3uMaMu B EBpomne u 3aMep3anueM Banrtuku. B pspe
cilydaeB XOJOAHBIM 3HMaM IPCALICCTBOBASIO XKapKoc H 3aCYIUIMBOE J1€TO.
Ins unniocrpalMd HEKOTOpPble Hambosiee XxapaKTepHble (paKThl NPHUBEIEHBLI B
Tabnune.

YTo kacaeTcs 3KCTPeMalbHO BbICOKHMX 3HAY€HUHA HMHJEKCOB NPHpOCTa
(I > 120), To B pe3ynbTaTe CONOCTABIECHHUS 3THX BEJIUYHH U NOTONHBIX yCIOBUMI
[0 T€M XK€ XpPOHHKaAM ObLIO 3aMeUY€HO, YTO OYpHBIA U NPOAOJIKUTENbHBIA POCT
nepeBbeB (B ycnoBusax Kanudopuuu) HaGnrofancss B nepuof HEYCTOMUYUBOM IMO-
roabl B EBponeiickoil yacTu (0OMIbHBIE AOXKAU, HaBo#HeHUs). CinegyeT oTMe-
THTb, YTO HMEHHO B 3TO BpeMsl CYILIECTBOBAJIM yCJIOBHs, OJIarONnpUsiTHbIE A5l MO-
pelnsiaBaHus B CEBEPHbBIX MOPsiX U3-3a ciaaboro nefgsHoro nokposa. Hanpuwmep, B
3MOXy BUKHHIOB, KOTOpbie B 986 r. gocturanu 6eperos I'pennannun u CepepHoit
AMepuKH, HHAEKC pupocTa O0b11 BecbMa BbicoK (I = 130) u, cnegoBaTenbHo, Obl-
1o temno B CeBepHoit ATinaHTHKe. MI3B€CTHO, YTO pyccKHe NOMOPEI IJIaBajy MO
CeBepHOMY MOpckoMy nyTH B X VII B. u B 1648 r. npounu bepuHros nposus; Bbi-
cokoe 3HavyeHue uHAekca (I = 170) cBumeTenbCTBYET O TEMJIOM NEPHOAE B 3TO
BpeMs.

TakuM 0Opa3oM, 1O Y3KHMM KOJIbLIaM MOKHO BBIJEIUTb 3KCTPEMallbHbIE NEPHU-
Ofibl NMOXONOAAaHUs, CYpOBbI€ 3MMbI, a IO BBICOKMM 3HAaYCHHUSIM HHAEKCA OIpefe-
JUThb TEIUIbIE M BllaXkKHble NepHOABI B EBpore.

M3BecTHO, 4TO YepeaoBaHHE NOXOJONAaHMs U noTenneHus B EBpone cBsa3aHO
c BiausiHueM CeBepHOH ATIIAaHTUKM M 3aBHCHUT, B YAaCTHOCTH, OT IMPKYISILUHU
okeaHuueckux Bof (Monun, Hluwkxos, 1990; Cmpommen, 1963. C. 204). Ycune-
HUE XOJIOHbIX ceBepHbIx TeyeHHi (Kanudopuuiickoro, Jlabpamopckoro),
Kak MpaBUJIO, MPENSITCTBYET NPOHUKHOBEHHIO TEIUIOro TeyeHHsi I'onbgceTpuM K
6eperam EBpornbl. C 3THM 06CTOSTENBCTBOM MOIJIO ObITh CBA3aHO PE3KO€ U HHO-
rja MpofoJIKUTENbHOE NOXoJoAanue B EBpone u 0qJHOBpEMEHHO Ha MOOGepexbe
CesepHoit AMepuku. HanpoTuB, ocnablieHHE XOJIOJHbIX CEBEPHBIX TEYEHHIA,
yCcUJIeHHE Teruioro TeyeHus I'onb(cTpuM M CBSI3aHHOE C 3THM M3MEHEHHUE IJIO-
6anpHOM aTMOC(EpPHO!N UMPKYJISLUH, YCHIEHHE LMKJIOreHe3a CO3[aeT yCIOBHs
ANl NPUTOKA Temjla B ATNAHTHKY, a CI€AOBAaTENbHO, [JIs1 MOXAJIMBON TEIJIOH
HOrOfbI.

XapakTepHO, YTO YepeNOBaHHUs TEIIbIX U XONOAHBIX IOrOAHBIX YCJIOBUH MPO-
cnexuBaeTcs no u3oronam 180 Bo nbaax ['peHnanauu Ha IMTENBHOM LIKANE Bpe-
MeHH, BI1oTh 10 14000 net po H.3. (Taylor, Lamorey, 1993), npuueM no 3TUM JaH-
HbIM OBbUIH BbIJI€JI€Hb] IEPHONBI Pe3KHX (PIIYKTyalHid NPOAOJIKUTEBHOCTBIO OT 5
no 10-20 neT, 4yTO NpeAcTaBIsieT 3HAUYMTEIbHbIA HHTEPEC C TOYKH 3PDEHMS aHaAJH-
3a KJIMMaTHYECKHUX YCIOBHH KaK [0 MHAEKCaM NpPUPOCTa EPEBBLEB, TaK M IO pa-
nuoyrnepony (Hepezaues, 1980) u cpaBHEHMsI C JaHHbIMU [JIsi COBPEMEHHOH HCTO-
PHYECKOH 3MOXH.
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TakuM 00pa3oM, aHanu3 NEHAPOXPOHOJIOTHYECKHUX PSAOB AaeT BO3MOXK-
HOCTBb BBIJE/IUThL KJIMMATUYECKHE NEPUOMbI PE3KOro U MPOJOKHUTENBHOrO IMO-
XO0JIOJaHMsl ¥ TNOTEIUVIEHMS M ONpPENEJUTh [JaThbl 3KCTPEMAJIbHBIX INOTOAHBIX
YCIIOBUH.
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A study of climatic anomalies
in the 11th-20th centuries
from dendrochronological data

Valentina Prokudina, Michael Rozanov

Sternberg State Astronomical Institute
Moscow State Lomonosov University, Moscow

The investigation of the climate in ancient times is very important to our under-
standing of historical events. Catastrophic phenomena and extreme weather were men-
tioned in many chronicles. It is interesting to study all the data concerning the changes
between warm and cold periods in the weather.

We have analysed dendrochonological data, a very sensitive indicator of climat-
ic change. In particular, we have investigated variations in the widths of tree-rings of
Bristlecone pine from California over long periods (AD 800-1960). We have used
the annual indices obtained by standard method at Arizona. Usually for comparison
with meteorological phenomena and Solar activity have been applied mean values
averaged for several years. The large fluctuations in the annual widths were caused
by changing climatic conditions from year to year. Low values of these indices gen-
erally indicate cold and dry weather, while high values coincide with warm and wet
conditions.

We selected the periods of anomalous Solar Activity known as the Maunder (AD
1645-1715), Sporer (1480-1525), Wolf (1285-1340) and Oort (1010-1050) minima.

During the Maunder minimum, average values of the index were low, something that
was caused by a period of cold weather known as the Little Ice Age.

Lower mean values of the index are also evident at other minima and severe fluctu-
ations in the index were very frequent due to the unstable weather conditions. Comparing
the dendrochronological data with ancient chronicles we have concluded that extremely
low values of the index coincided with years with severe winters in Europe, when the
Baltic Sea (and even the Black and Adriatic Seas) froze. On the other hand, high values
of the index correspond to warm and wet weather conditions.

The Sporer and Wolf minima were also characterized by the depressions of smooth
values of tree-ring widths. Sharp and sometimes long cold periods in Europe and west-
ern North America, to judge from the narrow tree-rings, may be caused by the intensifi-
cation of cold sea currents in the northern hemisphere (Californian and Labrador
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Streams) which prevented the warm Gulf Stream from penetrating to Europe. On the
other hand, when the cold streams are weak and the warm Gulf Stream is reinforced, this
creates the conditions for warm and wet weather near the sea-coast of North America and

Europe.

Thus, from dendrological data we may pick out time intervals where abrupt changes
in climatic conditions occurred, especially during cold periods.

Data on the extreme weather conditions in Europe in IX-XVIII centuries AD*

Indices of tree-ring widths

increase Year Peculiarities of the winters and the droughts
Year [4))
809 0 810 Danube was covered with ice for three years. Black
Sea was frozen.
961 11 961-962 Severe long winter. Drought (961).
995 1 995 Fierce severe winter in Europe. Great drought,
hungry year.
1048 18 1047 Hard winter: Baltic Sea and the straits between
Den mark and Norway frozen.
1067 39 1066, 1067 - Very severe winters .
1069
1103 18 1103 Severe winter. Hungry year .
1127 31 1126 Hard winter, the birds were frozen on the wing (in
Western Europe).
1127 Cold winter, the frost ruined the spring crops. In
the summer was a drought.
1133 3 1133-1135 Severe winters. A drought (1134).
1148 37 1149 Fierce winter in Western Europe. The Sea near the
coast of Holland was frozen.
1217 27 1216 Fierce winter. The Black Sea was frozen. Hungry
year.
1218 8 1217 Very strong drought. Hunger in Europe.
1227 1 1226 Very cold winter in Western Europe. Dry spring
(1227). Hungry year.
1254 18 1253 Baltic Sea between Sweden and Estonia frozen.
1264 22 1263 Little-snow winter. Many cattle perished
1273 8 1271-1273 Unusually severe winter; hungry years.
1285 15 1284 Hard winter, chilly and ferocious in Russia and
Poland.
1286 Baltic Sea frozen.
1307 16 1306 Remarkably large ice covers in Baltic Sea (ice bridge
between Denmark, Sweden and Norway).
1307 Drought. Hungry year.
1308 32 1308 Cold winter in Western Europe. Hunger and ruin.
1362 34 1362 Long severe winters in Western Europe. Rhein
covered with ice.
1377 26 1377-1378 Fierce winters, incessant frosts. Lakes and rivers
1379 32 frozen down to the bottom.
1442 34 1442 Severe winters, ferocious frosts in Russia. The
down-fall of people and cattle. Hard winter in
France. Dry summer.
1492 26 1492 Long hard winter without snow. Seeds destroyed by
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Indices of tree-ring widths

increase Year Peculiarities of the winters and the droughts
Year [0))

1497 5 1496 Severe snowy winter. Great frost in Moscow. Baltic
Sea frozen. Epidemics.

1500 15 1499 Very hard winter in Western Europe ( as in 1492).

1500 Very cold winter in Europe and ncar Perecope
(Black Sea).

1571 25 1571 Unusually cold winter in Western Europe. In Pro-
vence the trees were destroyed by frost. The rivers
were frozen. In Russia the frost ruined the harvest.
Great hunger in parts of western Russia and
Poland.

1580 24 1580 Severe winter in Western Europe.

1581 The Baltic Sea, as a whole, was covered by ice.

1590 11 1590 Hard winter and dry summer.

1668 7 1668 Big frost. Crop-failure.

1669 Bosporus frozen.

1670 7 1670 Very hard winter, from Holland to Italy. Such as
had not been observed for 170 years.

1686 20 1686 Ferocious frosts in Russian North. Severe winter in
Western Europe. Harvest and cattle lost.

1690 25 1690 Cold frosty winter. Hungry year in Russia, Ukraine
and Poland.

1782 3 17801781 "The Great Winter".

* Footnotes. The Data have been taken from: Bopucenkos, INacewaui, 1983. C. 115-226; Bemun

IIpeobpaxcenckuii, 1962. C. 18-70.




AcTpoHomus ApeBHHX 00mecTB: [MaTepuanbl KOH®. “ ACTPOHOMHUS IPEBHUX LH-

Bunu3auuii” EBponeiickoro o-Ba acrpoHomu B KynbType (SEAC) B pamkax O6b-
equHeHHoro EBponeiickoro u HauuoHanbHOro acTpOHOMHMYECKOro Che3fia
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C6opHuk BkatouaeT 30 fOKIalOB, IPOYMTAHHBIX cnenuanucTaMu u3 10 rocyaapcTs Ha KoHpe-
peHuuH “ACTpOHOMUS JPEBHUX LUBHAM3auuit”. TIpefcTaBnenb! pe3ynbTaThl HCCENOBAHMUIA apXeo-
JIOroB, aCTPOHOMOB, HCTOPUKOB, 3THOrpacoB, ¢uaoa0ros, reopu3MKoB, MaJeOKIMMATOIOrOB MO
npo6seMaM apXeoacTPOHOMHMHU — HOBOH OTpaciu HaykH, (hopMUpYIOLIEcs Ha CTbIKE T'YMaHHTap-
HbIX H €CTECTBEHHBbIX 3HaHUH. PaccMOTpeHbl BONpOCh! KyJIbTOBOH M aCTPOHOMHYECKOI HHTEpIpe-
TalMHU apXEOJIOrHYECKUX MaMATHUKOB Pa3HbIX 3MOX, OPraHU3alUMH NMOCETEHUYECKUX U PUTYalbHbIX
KOMILIEKCOB, IPEBHUX KaJECHJAPHBIX CHCTEM, HX MECTA U POJIM B KYJbTYpE HaceeHHs, aCTPOHOMH-
YECKHMX NpecTaBleHUl B ApeBHEM (POIBLKIOPE, HCCIEAYIOTCS COJTHEYHO-3€MHBIE CBSA3U MO MaJieo-
KJIMMaTHYECKUM JaHHbIM. MaTepHanbl ny6IMKYIOTCS NMapauiesibHO Ha PYCCKOM M aHIJIMHACKOM
A3bIKaXx.

Jlns cneyuanucTOB r'yMaHUTapHBIX M €CTECTBEHHBIX AUCLMIUIMH M 60iee IIMPOKOro Kpyra YH-
TaTenei.

Astronomy of Ancient Societies: [Proceedings of the Conference “Astronomy of
Ancient Civilizations” of the European Society for Astronomy in Culture (SEAC) asso-
ciated with the Joint European and National Astronomical Meeting (JENAM). Moscow,
May 23-27, 2000] / Eds. T.M. Potyomkina, V.N. Obridko. — Moscow: Nauka, 2002. —
334 p.: il

ISBN 5-02-008768-8
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