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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

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

Modern name, Aratos’ name and line in Phaenomena

Close to Cancer: Close to the Equator Close to Capricorn

Gemini Aldupot 147 Aries Kpi6g 225 Capricorn Alyoxépwg 286
Perseus Ilepoeig 249 Crater Kpntiip 448 Puppis Part of Apym, 342
Andromeda Avdpouédn 198 Corvus Kdpok 449 Centaurus Kévravpog, 431
Cygnos *'Opvig 275 Libra XnAal 89 Scorpio Zxopmlog 85
Ophiuchus O@LoUyog. 76 Pisces Ix0Ug, 240 Sagittarius ToEevTiig 306

Z@vdeouog 245

Serpens "'O@Log 82 Lupus Gnplov 442
Leo Admv 148

Table 2. Constellations with very clear counterparts amongst the figurines

Constellation Symbol Example 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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Puc. 1. He60 ceBepHOro nonymapus

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. 444-447). 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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was not used. The Hyades were the part of that constellation which the early Greeks
(Homeros, 11. 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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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 PeKOHCTPYKLMN MUHONCKOMW KapTbl
3Be3fHoro Heba

Ilemep Baombepe

Ynncanvckuii ynueepcumem, Ynncasa

BBepeHue

B Teuyenue mocnegHuX JET rpynna COTPYJHUKOB YNIICAIbCKOTO YHHBEPCUTETA
3aHMMaJIach IOMCKaMU MaTepHaja, KOTOpbIi MOT Obl IPOJIHMTH CBET Ha 3HAHHE aCTPO-
HOMHH U €€ UCNOJIb30BaHNEe MUHOMLaMH.

I'maBHO# Henbio 3TOM paGoThl OblIa MONBITKA AaTh OOBICHEHAE HaXOOKaM,
CleJaHHBIM B rOpHBIX cBaTunumax Ilercodac (Rutkowski, 1991) u Tpaocranoc
(o6a gatupyrorcs npuMepHo 2000 r. 1o H.3.), a TaKXe NONbITKA BbIICHATH, MOJ-
AEPXKUBAIOT OHU WM ONPOBEPraloT rUnoTe3y 06 MCNONb30BaHUU 3THUX CTPOEHHA
I HaOGnIoAeHMiA 3a IBUKEeHUeM HeOecHbIX Tell. O nepBbIX pe3yiabraTax ObLUIO J0-
noxeHo Ha cwesfie SEAC B JIa Jlaryne B 1999 r. (Blomberg P., 1999). Oco6b1it uH-
TEPEC [J1s1 OLEHOK MPENCTaBIAET TOT (pakT, YTO HEKOTOpbIE€ TEKCThI ApPEeBHErpe-
yecko# nurepartypsbl (700-200 rr. go H.3.), BUAMMO, BOCIPOM3BOAST APEBHIOLO,
YCTHO NepefaBasIlyocs HH(POPMALIMIO O HEOECHBIX TellaX, UX PACIOIOXKEHUH OT-
HOCHTEJILHO JIpyT Apyra 1 HeGecHbIX cep. Kak noka3anu aABa HegaBHO MPOBENICH-
HBIX HE3aBUCHMBIX MCCIIEJOBaHNs, NaHHbIE UX PACIOJIOKEHHUS TOBOPAT O TOM, YTO
YyacTb MHGOPMaLUY, 3allMCAHHON BO BpeMEHa Kjlaccuueckoil I'penun u aiuHu3-
Ma, BOCXOJUT K MHHOMCKOMY BpeMeHH — okojo 2000 r. mo H. 3. (Henriksson,
Blomberg, 1999; Zhitormirsky, 1999).

Ha ocHOBaHMH HaXOOK M TEKCTOB IIPEICTaBUM FMIIOTETUYECKYIO PEKOHCTPYK-
M0 MUHOMCKOM KapThl He6a. [TockonbKy MUHOMIIBI IJIABAJU C TOPTOBBIMH LiEJIs-
MH Yepe3 OTKPBITOE MOpE (a 3TO U3BECTHO U3 HaliieHHbIX Ha KpuTe npousseneHuit
peMeciia ¥ MCKYCCTBa), OHH HCIOJIb30BAJIM 3BE3[lbl B Ka4€CTBE OPHEHTUPOB B TEM-
Hoe BpeMs cyTok (Blomberg M., Henriksson, 1999). UToObI J1y4ille 3aIOMHHUTH JBH-
JKEHHUE 3Be3[l, OHM OO BEUHUIN UX B QUTYphI — CO3BE3MS — U JaIH UM Ha3BaHUs B
YECTh KUBOTHBIX M IPYTHX XOPOILIO U3BECTHBIX BElEH, KaK MbI IOCTYIIa€M B HAaCTO-
slee BpeMsl.
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AHanus cratyaTok

CraTysTKH, HalifleHHbIe B rOpHbIX cBiTHIHIIAX — Ilercodace n Tpaocrano-
ce, pacloJIOXKEHHBIX B BOCTOYHOM Yyactu Kpura u fatupyemsix npumepHo 2000 r.
OO H.3., MOTYT TPaKTOBaThCsl KaK H300paXk€HUs CO3BE3AUN MU HX 4YacTei
(Blomberg P., 1999). IToutu Bce cTaTy3TKH (0KOJI0 99%) uMEIOT “aHanoru” B
HaHHBIX ApPaTOM OKOJIO 275 r. 10 H.3. ONUCAaHUAX HEOECHBIX TEJ U MX JABHUKECHHM
no HeOy (Kidd, 1997). CtaTyaTKH, BO3MOXHO, HCIIOJIb30BAIKCh B 06pa30BaTeNb-
HbIX 1eysix. C UX NOMOLIBIO NOKa3bIBald, KaK CO3BE3/IMs NEPEMEIIAIOTCS IO He-
6y B TeueHne Houd. OTHOBPEMEHHO OHM MMEJIU U ONPEEIEHHOE 3HaYCHUE PETIH-
THO3HOrO IIaHa.

O06a cBATHINILA HAXOAWINCh HEaeKO OT GOJBIIMX MHHOMCKHMX TOPOMOB, Ife
ObLIIM raBaHM, MCIOJNb30OBaBILKeEC A coobmenns ¢ ErunroM, MmaTepukoBoit I'pe-
el ¥ ocTpoBaMu Irefickoro Mopsi.

BbiBOAbI, CneAyiowme U3 Tekcra Apara

HccnepoBanne TekcTa Tpyna ApaTa NpUBOAMT K BBIBOAY, YTO aBTOP YaCTHYHO
BOCIHPOHM3BOAMT YCTHYIO TPaJHMLHIO, Iie MOKa3aHO Goliee JpEeBHEE pacHOIOXKEHHE
3Be3[1. JIOru4yHO 3aKJII0YEHHE, YTO €CIIM YCTHAs TPAJULIMs MOIJIa COXPaHITh CBEACHHUS
0 pacnoJIOXKeHHH 3Be3]] B TeueHne npumepHo 1700 net, TO MOIJIO COXpaHUTHLCS U 3Ha-
YeHHe MX Ha3BaHWil. DTO MO3BOJSAET aBTOPY CBA3aTh MX ¢ 60Jiee paHHUMH I'PEYECKH-
MH Ha3BaHUSIMHU U BOCCTAHOBUTbH “HKOHOrpa¢puio” 38€3M ¥ CO3BE3[HiA Ha NPOTSXKECHAH
MHHOMCKOH 3MOXH.

Hrak, 06 bEKTOM HCCIIEOBaHUS SABJSAIOTCS Ha3BaHHMS M OIMCAHUS CO3BE3NHH B
“SBneHusix” ApaTa, a TaKXe €ro cnoco6bl OTOXAECTBIEHUS YacTel CO3BE3AMI MU
oThenbHbIX 3Be3A. [Ipu onucanuu TOM MM MHOH 3Be3[ibl ApaT NOJb30BAJICA TEM XK€
METOMOM, KaKMM IONIb30BajuCch eruntsHe okono 2000 r. mo H.3., a eBponeiunl —
BIUIOTH O 3moxu Bo3poxkaeHus: yka3biBall MOJIOXKEHHE 3BE3bI BHYTPU CO3BE3MUS
(“pyxa OpuoHa” u T.1.). ApaT BbiensieT 18 rpynn 3Be3f B TeX NOJOXEHHUAX, KOTO-
pble OHH 3aHMMaJH, coriacHo aHanu3y I'. XenpukccoHa u M. Biombepr, B MUHOM-
cKky10 3n0xy (Henriksson, Blomberg, 1999) (Ta6a. 1).

HMeroTcsi TakKe HEKOTOPbIE COBEPIICHHO OYEBH[IHBbIE YKa3aHMS Ha TO, YTO B
ITercodace u Tpaocranoce u3o6paxeHsl co3Be3nusi, ynoMuHaemble AparoM. Ilpen-
CTaBIsieT HHTepec cpaBHeHHe cTaTyaTKH AM AE 1846 c 6onee no3gHAMH 3BE3AHBI-
MH KapTaMH, rfe ecth co3Bedgue Kura (Mair, 1955. P. 444-447). B. PyTkoBcKwuii nipu-
BOJMT Bce THIBI cTaTy3TOK U3 IleTcodaca, B TOM 4yucie Te, KOTOPbIE Mbl HCIONb3Y-
€M 3[lech B KayecTBe npuMepoB (Rutkowski, 1991) (Tabmn. 2).

Cpenu cTaTy3TOK BCTpeuaroTcss n306paxenus boika. OH npeAcTaBleH BCErfa B
IIOJTHOM BHJIe. TO MOXKET FOBOPHTh O TOM, YTO MUHOMIIBI, KaK M Mbl, BBIIEJISIM CO-
3Be3gue Boika, win Bosa, HO Ipu 3TOM OH NPENCTABISIICS UM B BUJIE LIeJbHOH (pury-
pbI XuBOTHOro. Eruntsane npuMepHo B Ty Xe 3moxy u3obpaxanu bonbsmoi Kopm
LIEIUKOM, a He TOJIbKO €ro NEpefHIO0 YacTh, KaK cefyac 3TO MPaKTHKYETCs Y Hac
(Neugebauer, Parker, 1969. P. 183). B paHHHX rpeYecKHX TEKCTaxX €CTh TaKXKE CBefe-
HMS, 4TO co3Be3fue Tenblla B COBpEMEHHOM NOHMMAaHUM HE ObLIO 3afiefiCTBOBAHO.
I'maapl, 0 KOTOpBIX YNOMHHAIOT ApEBHHE IpeKM OBbUIM YacCTBIO 3TOrO CO3BE3[HS
(Homeros, 11. 18. P. 486, Hesiodos. P. 614. Fig. 291).
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Ecny HaM NpeAnoyoXuTh, YTO co3Besnue Boina pacnonaranu B6nusm IonspHoi
3Be3/bl, Iie MbI Teneps BUAMM Bbomnbliyio Megsequily, TO OHO GbI COBIAJIO C CO3BE3/IH-
eM Bononac, Ha3BaHMe KOTOPOro 0603HaYaeT YelloBekKa, paboTaloLIero ¢ BOJIaMH H,
COOTBETCTBEHHO, C co3Be3aueM IToBo3ka (rpey. “Apoaga), ApeBHUM Ha3BaHMEM CO3BE3-
must Manas Mensenuua (Homeros, 11. 18. P. 487; Aratos 27). Torga 6bl KapTHHA Ipef-
craBjsnack Tak: Bononac Beget Bouna, koropsiit Tamut I10Bo3Ky. B ropHbIX CBATHIH-
11aX IOBO30K OOHapyKeHO He 66110, HO B ITaneokactpo, npumepso B 500 M ot ITeTco-
¢aca, 6b1na HaliieHa MOBO3Ka, AaTUpyeMasi TeM Xe BpeMmeHeM (Bakker et al., 1999). I'u-
aJibl, BO3MOXHO, H300paxanuck B Buae ITopocenka unu Ceunbr (Kidd, 1997. P. 246).

Cpenu cTaTy3TOK €CTh €llle HEKOTOpBIE CO3BE3AMs, KOTOPBIE 110 HX APEBHUM Ha-
3BaHMsIM MOXHO MAeHTHduIMpoBaTs. Jlupy Apat (P. 268) umenyer Takxke Yepena-
xoi. IlepBble JIHpBI fenanuch M3 YepenaxoBoro maHuups, U Yepemaxa KaxeTcs
BIIOJIHE MOAXONSAIIMM Ha3BaHUEM U CUMBOJIOM. B pa6ote P. Annena Pak ugentndu-
mupyercs ¢ rpedeckuM Kapdfog, To ecte Kykom (Allen, 1963. P. 109). Cuuka B [e-
B€ OTOXIECTBIIIETCA C MMEIOIMMCS cpenu HaxofoK KonocoM (Aratos 97) — cratyaT-
Ka HM 4839. Ota sipkas 3Be371a GbliIa OYEHb BaXKHa, TaK KaK ee MOsIBJIEHHE YKa3bIBa-
710 BpeMst c6opa ypoxasi.

MuHOMLBI HE HCIONB30BAIM KOHEH, TO3TOMY HamnpacHO OGbLIO ObI HCKAaTh CO3BE3-
iie, KOTOPOE MBI 3HAEM CETOAHS U IO TPajHLMU CO BPEMEH 3JUIHHUCTHYecKOil ['pe-
1y HaspiBaeM [lerac (CesimeHHbI KOHB), B HX NPECTaBIEHUAX 3BE3THOrO HeGa BO
BpemeHa, 6nmu3kue K 2000 r. no H.3. Ho o6pamasce K Kyl1bTypaM, OKpyXasumm Kpur,
MbI HaXOJIHM BIIOJIHE JIOTMYHBIA CHMBOJI, HCIOJNBE30BaBUINICS €rUNTSIHAMH I 060-
3Ha4yeHMs co3Be3aus BOMM3M coBpeMeHHoro Ileraca — OBuy (Locher, 1993). OBua B
Ka4yecTBE CO3BE3[Us U3BECTHA U IaNIbllIe HA BOCTOK. ITO CO3BE3/IHE MOIJIO BKJIIOYATh
HEKOTOPbIE 3BE3/IbI, OTIMYHbIE OT 3Be3[i coBpeMeHHoro Ileraca, 4To 06 BACHANO GbI
3ameuanne C. XKurtomupckoro (Zhitomirsky, 1999. P. 492, 494) no moBoay Kowusi.

OdeHb BaxXXHbIM CUMBOJIOM MHHO#ckoro Kpura siBnsercs aBoiiHoi Tonop. Bec-
Hep u lllaBepHOX HHTEPNPETHPYIOT JBOUHOM TONMOP Kak co3Be3nue Opuona, o6pa3o-
BaHHOe 3Be3famu a, B, v, O, €, §, » Opuona u y Egunopora (Wiesner, 1959;
Schavernoch, 1983. S. 40, 42).

IlpencraBieHHas MHTEpIpPETaLys CTaTy3TOK KaK CO3BE3UM M aHAIU3 COXPaHEH-
HOH ApaToM TpajULMH [ENaeT BO3MOXHOH NMONBITKY BOCCTAHOBHUTH MHHOWMCKYIO
KapTy Heba (puc. 1; 2). Ha ocHOBaHMH CTaTy3TOK, HaliieHHbIX B [leTcodace u Tpao-
crayoce, 1 TeKcToB I'oMepa, I'ecuona 1 ApaTa MbI IpenonaraeM, YTO MUHOUIIBI HC-
[OJIb30BAJIH, IO MEHBLIECH Mepe, CO3BE3iHs, NIEPEYUCIIEHHbIE B Tabuue 3.

3aknioueHue

BoNBIIMHCTBO HALIMX COBPEMEHHBIX CO3BE3MI GBLIO BHIIEJIEHO H MOMYYHIIO Ha-
3BaHus Ha Kpute npumepHo B cpepHeMuHoickui nepuop — okono 2000 r. o H.3. Ta-
KO€ IIpefIOJIOXEHHE YXKe IENaN0oCh B IUTEPAType, HO HA OCHOBaHHH IPYTHX METOAOB
(Ovenden, 1983). 9T0 TaKkXe 03HaYaeT, NO-BUAUMOMY, YTO BOCTOYHOE BIIHSHHE Mpef-
CTaBIISIETCS] OTPAaHUYECHHBIM, XOTS U CYLLECTBYIOT yKa3aHus Ha O6MeH upesimMu ¢ Erun-
TOM. X0TeN0Ch Obl NOMYEPKHYTh, YTO HaIlla HHTEPIPETaLHsi CTaTYy3TOK He IPOTHBO-
PEYUT U TOMY, YTO HeGECHBIE Tejla ObLIIN CBSAIICHHBI M 9TH CAMBOJIbI IMEJIH HEKOE pe-
JIMTHO3HOE 3HaYEHHE.



