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MAIMEMATUYKO OAPET.MBAHKLE MPOMEHE EP3VNNE POTALUWNJIE
3EMJ/bE HA OCHOBY IEOJIOWLUKUX TTOOATAKA

of

Munoja Unuha*, Mupocnasa Crtapuesuha*,
Nyke Mewwnha** n BnagaHa YeneboHoBuha***

Y 0BOM pafly YUubeH je nokyLiaj Aa ce, Ha 6a3n reoNowknx (NaneoHTONOLWKNX) NojaTaka, MaTeMaTuyknm
npopayvyHuMa ofipeau CMatvBate 6p3nHe poTaLnje 3eM/be Yy TOKY HeHe reosoll ke UCTopuje, Koje je 6uno npoyspo-
KOBaHO NAUMCKWUM Tpewem n3a3BaHUM Mefyco6HUM AejcTBOM rpaBuTauuoHux cuna 3emsbe, Meceua n CyHua. Kao
OCHOB 3a OBe MpopayvyHe, NOCAYXMUAN Cy NOAaLM NaNeoHTONOWKMX NpoyyaBara CKeneta (Teka) hocunHMx Kopana.
Kao 1 bUX0BO ynopefuBatbe ca pesyntaTma NpoyyaBara CKefeTa caBpeMeHnx Kopana. Y TBphuBarem 6poja Tpaka
[HEBHOT pacTay NpCreHoBMMa roAuLLbEr pacTa Teka Kopana yCTaHOB/bEHO je Aa je y CpeAteM AeBOHY roAnHa nmana
0K0 400 faHa, y roptem kap6oHy 385-390 gaHa a y gotem Tpujacy 380 gaHa. Mo npeTnocTaBkoM fa ce 6p3nHa 3em-
/bWHE poTaluje CMarbMBana no IMHeapHOM 3aKOHY Y TOM BPeMEHCKOM MHTepBany, NpopayyHaTo je fa je 3a nocnea-
HUX 385 MUNNOHA rOMHa OBO CMatbUBarbe N3HOCKUNO0 OKO 20 CEKyHAM HAa MUNOH FOAMHA, 338 KONWKO ce noBehaBana
LY>XUWHa AaHa. Ha oBoj ocHoBU, oapeheHa je fy)KMHa Tpajara AaHa y fasb0j reonowkoj npownoctu (4o npe 4 000 mu-
NNOHa FOAMHA) U fjaTa je NPorHo3a AyXuHe Tpajata gaHa y byayhHocTu.

Y uumby LenoBUTOr carfefjasaka v pellaBara TpeTupaHe npobnemaTnke npomeHe 6p3vHe 3eM/bUHe poTaLu-
je, U3BpLUeHa je KOMNapaTuBHa aHanu3sa ca ocTanumM nnaHeTama CyH4YeBOr cucTema.

KsbyuHe peun: 3eM/bMHa poTaumja, Teka, Ay>XKUHa gaHa. nnaHeTe.

YBO/,

Y acTpoOHOMMjU U reou3nLm HILPOKO je npuxsaheHo rneauiiTe fa ce 6p3uvHa poTaumje
3em/be y TOKY reofiollKe UCTOPMje HEMpPeKUAHO CMarbuBana v fa ce, CNeicTBeHO ToMe, Ly-
XWHa fjaHa HenpeknaHo nosehasana, LWTO je JOBOAWMO [0 CMakuMBaka 6poja faHa y rofvHu.
Kao rnaBHM y3poK TOMe, 06MYHO Ce HaBOAM MAVMCKO Tpewe M3a3BaHO MehycobHMM fejcT-
BOM rpasutaumoHux cuna 3emsbe, Meceua n CyHua (5chel(le88er, 1958). byayhu nma
CMOMEHYre Hayke pacrosiaxy camo ca caBpeMeHVUM rnojauymMa o M3nMykumM ocobrHama 3embe
(ka0 n ppyrux ynaHoBa CyHYEBOr CKCTEMA), BE/IMKM MPOO6SIEM MPeACTaB/ba YCTaHOB/baBaHE
npomeHe 6p3uHe eHe poTaLmje y MPOoLIoCTL, Kao 1 npeasuharse ncte y 6yayhHocTu.

Bennky nomoh y pewaBawy OBOr Npob6sieMa npy)a HaM reosioruja - MPBEHCTBEHO
naneoHTonornja. ManeoHTONOWKA NpoOyYaBawa CKeneTa (Teka) (DOCUIHMX Kopana cy,

*Pypapcko-reonowku thakynteT Y HusepsuTeTa y beorpagy, hywwuna 7,11 000 Beorpag.

" WIHCTUTYT 3a pernoHanHy reoforunjy u naneoHTonorunjy Pyaapcko-reonowkor gakynteta Y HuBepsu-
Teta y beorpagy, Kamenunyka 6,11 000 beorpag.

* NHCruTyT 3a usnky, Lapa ywaHa, 11 080 3emyH.



HavmMe, NoKasana fa OHW MpeAcTaB/bajy CBOjeBPCHe "reosiolke 4acoBHMKe", WTo he 6u-
TV Noapo6HMje pa3mMOTPEHO Y HAPEAHOM HOTNaB/by.

MAJIEOHTONOLWKWM NMOJALIA

M3 naneoHTONOrMje je NO3HATO Aa TeKa Kopana cajpXu NpCcTeHOBe roAuLLmber pac-
Ta (BUA/bMBE M FONIMM OKOM) KOju Ce cacToje 0f Hau3MeHUYHO pacrnopehenux cBeTMjux u
TaMHWjUX Tpaka (BUA/bMBMX CaMO MO MUKpPOcKonom). CBeTnumje u wupe Tpake OAroBa-
pajy LHEBHOM pacTy, a TaMHuje n yXe - HohHom pacTy. Moryhe rpelwke y ogpefjusamy
6poja Tpaka mory 6uTu Lo 0Ko 2%.

MoryhHocT Kopuiwherwa 0BMX MPCTEHOBA M Tpaka Kao "reosioLKMX 4aCoBHUKA™ OT-
Kpuo je Benc (\Yell8, 1963 ns Kysmuuesa, 1982). NpoyyaBajyhu Teky cpear0ieBOH-
ckor kopana Cya/bophyluT heHanChoMea, oBaj ayTop je yCTaHOBMO Aa NPCTEH roAuLLHer
pacTta cagpxu 400 npupawTajHUX Tpaka, WTO CBeAoYM Aa je roavHa Taga umana 400 ga-
Ha. AHa/iorHa npoy4yaBatba TeKe caBpeMHor Kopana MaTcTa areollla, nokasana cy ja ce
y MPCTeHY HeroBor roguilmer pacta Hanasu 360 Tpaka, WTO rOTOBO CacBMM OArosapa
6pojy faHy y roguiHu.

CnunyHa npoyyasakba BpLUWUAK Cy cnefehu ayTopu: Kogb ropkhokapb0oHCKUX Kopana -
CkpatoH (6crulon, 1965 n3 Kysmunuesa, 1982), a koj fohoTpujacknx kopana bose u
LeBanuje (Beanyal5 & Cheyalller, 1980 n3 Kysmunuena, 1982). OHu cy ycTaHOBUAU
fa je y roptem Kap6oHy rogunHa nmana 385-390 gaHa, a y foweM rpujacy oko 380 gaHa
(Tabena 1).

Tabena 1. Pesyntatu naNeoHTONOWKNX NpoyyYaBawa CKeneTa Kopana
Tahle 1. Kesukk ol paleonlolo”cal »lLlkclles on coral'k Jbecae

[eonowka cnoxa bpoj faHa y rofgnHm Bpoj catny gany
Oeoloplcal epoch Ma Kuther ol <lay* per year MwuTther ol hour.u per clay
XonoueH
0 365 24

Holocene
[owun Tpujac
ro\Ver Tnaaac 220-230 380 231
Fopteu kapbon 1SS 385-390 22,8-22.5
The Upper CarhonYerouk = i : '
Cpeawmi AeaoH 370-385 400 21.9
The MilcMle Oeyoraan ) :
MoueTak naneosonka

450 417 21

The he§tran§ ol Paleorolc

CWHTeTUYKMN NpUKa3 pesynTaTa OBaKBMX ManeoOHTONMOWKUX NpoyvaBara CKeneta
Kopana, gana je KysmunueBa (1982). OBome Tpeba fofaTu 1 nojaTke Koje cy pobunu
MaHk n MekpgoHang (Munk & Macclonalll, 1960), 3a noyeTak naneo3oHka. Y Tabenu 1,
nopes KonoHe ca 6pojem faHa y rogvHu, fata je U KonoHa ca 6pojeM catu y jeHOM [aHy.

MOZEJ1 NMPOPAYYHA
AKO nopatke u3 Tabene 1 npukaxemo rpaguyku, fobuhemo aujarpam 3aBUCHOCTU

Ly>XVHe Tpajarba fjlaHa 3a BPEMEHCKM MHTepBan of npe oko 450 MWanoHa rogmHa o fa-
Hac. OBaj Anjarpam je npukasaH Ha cn. 1



AKO Cce npeTnocTasu, y NpPBoj anpokcumaunjn (Ha ocHoBy nojaTtaka u3 tabene 1), ga
ce 6p3vHa 3emM/bMHE poTaluje y TOKY BpemMeHa IMHeapHo CMakbyje no ctonu of 20 CekyH-
OV Ha MUJIMOH TFOAMHA, OHAA Ce MOXe 0ApeanTH (DYHKUMOHaNHa 3aBUCHOCT OBUX BEHYU-

Ha Ha cne,qehl/l Ha4YUH:
h = 5,556h + 24 @)

rge je: h- gyXuHa Tpajawa faHa y yacoBmma
h - BpeMe y munujapgama roguHa (gaHac = 0)

MUMMOHW FTOAMHA - Willlxon years

Cn. 1. Tpajatbe gHEBHe poTaumje 3emM/be Of AeBOHA 0 AaHac.
W jj. 1. The Earllk rolalon lrora 1he Oeyoraan 1o KecenC.

M3 un3pasa (1) npousunasu fa je npe 4 mununjapge roguHa (h=-4) gyxuHa gaHa us-
Hocu/ia Mawe of 2 yaca, a aa he kpo3 3 munujapam roguHa (h=+3) ncrta n3HOCUTU NMPEKO
40 vacosa (cn. 2).

mMunujapge roguHa - MLon yeak

Cn. 2. Tpajatbe gHeBHe poTauuje 3emsmbe (y 4acoBMMa) y MPOLINOCTM M 6yAYAHOCTM NO NNHEAPHUM 3aKOHY.
p'8. 2. The Earll’8 clally ro(aCwn 1len8lh w pakl an<l Mullre.

Kaga ce nMa y BUAy YMkbeHMLA Ja Cy Ha CMaruBawe 6p3vHe 3eM/bUHE poTauuje
MOF/IM YTULATU 1 MHOTU ApYTY (hakTopwW, U TO Y TOKY BeoMa fyror BpemeHa (npeko 4 000



MWINOHA FOAMHA), OHAA Ce MOXe MOCTaBUTU NUTake BEPOSOCTOJHOCTM MPeTrnocTaBke o0
NNHeapHOM CMakuBakby 0Be Op3uHe.

3a ogpehuBame aHaNUTUYKOT M3pas3a 3a NPOMeHy Op3vHe 3em/buMHE poTauuje To-
KOM BpeMeHa Mo 3aKOHY KOju Huje inHeapaH, Mory ce MCKOPUCTUTK Nojaun 3a UHTepBas
BpeMeHa of npe 450 MUAnOHa roguHa [0 JaHac M Ha OCHOBY TOra M3BPLUMTU anpokcuma-
umja 3a By>XW BPEMEHCKM Nepuos,.

Mpo6nemoM NpoMeHe BpeMeHa poTauumje 3emsbe, 6aBUAN CYy CE MHOMW ayTopu, npwu
Yemy Cy HEKW TO Be3MBa/M ca NPOMEHOM AMMeH3uja 3eM/be TOKOM Te0/iolKe UcTopuje ,
Hrp. LlopaaH (Jorclan, 1971). AyTopu 0BOr pafia, HUCY y/asuin y 0BakBy BpCTY pasmart-
paka, cmaTpajyhu fa Te XunoTese HWCY [0 AaHac onwTe npuxsaheHe.

Op Hawwux HaydHuka, Tpeba nomeHytTu pagose Casuha (1961) n MIllankoyJca
(1941). Caswuh je y HaBegeHOM pagy TpeTmpao npobiem nopekna poTaumnje HebGeCKMX Te-
Na n cucTema, AoK je Munankosuh camo JoTakao npobreM fHeBHe poTauuje 3eMsbe, He
ynywTajyhu ce y aHanusy keHe NpoMeHe TOKOM BPeMeHa.

MehyTum, 3a LEeN0BUTO carfejasare W pellaBakbe TpeTupaHe npobaematmke npo-
MeHe 6p3nHe 3eM/bUHe poTauuje, Tpeba y3eTu y 063mp 1 peneBaHTHE MogaTke O Apyrum
nnaHetama CyH4YeBOr CUCTEMA M U3BPLUMTU HUXOBY KOMNapaTuBHy aHanusy. OBM noja-
UM NpuKasaHu cy y Tabenn 2.

Tabena 2. Mogaun o nnaHetama CyH4eBor cuctema
Tahle 2. The 8olar »y3let plane{8 gaCa

) @ ©) )

MnaHeTa PoTtawd (daHa) Pcsosypaja (gaHa) Ke(3K 2
PlaHe! Kolanw (clayk) KeYohlLon (clay:>) = )
Mepk
pryp 59 88 1.49

Mercury
BeHepa

243 224,7 0,92
Yenuw
semna 1 36524 365
Earlh
Mapc 1,02 687 674
Mar8 ’
Jynutep

0,41 4 329 10 558
Jupker
CatypH

0,43 10 753 25 007
6aCutus
YpaH

0,45 30 660 68 133
TJranus
Hentyn 0,74 60 225 81 385
Nep[une
fnyToH 6,39 90 520 14 166
Plnlo

C 063mpom fa je ycnopaBake poTayuje nnaHeTa ycroB/beHO pacTojaweM oh CyHua,
y nocnefmw0j KoNoHW Tabene 2 npukasaH je ogHoc pesonyuuje (y faHuma) v potauuje (y
faHMma) 3a ceaky nnaHety. OBaj 0fHOC NpeAcCTaB/ba HEMMEHOBaH OpOj 1Y fa/beM TeKCTY
6uhe o3HauvaBaH cfosom K.

Ha cn. 3 npukasaH je gujarpam npomeHe ofHoca K, pator y Tabenu 2, y qyHKUuUju
pesonyunje nnaHera.



Ha cnuuy ce Moxe 3amasvTy a MocToju NPaBUAHOCT y 06MMKY Aujarpama, Koja je
HapylleHa camo 3a Tpu nnaHeTe: BeHepy, 3em/by v MayToH. OBa 0AcTynaka Mory ce 06-
jacHUTK ako ce y3my y 0631p noceGHe 0A/IMKe OBUX MaHeTa y 04HOCY Ha ocTase.

K YpaH
1E45 HenTyH
eplUne
MnyToH
1E+4 Plnlo
1E+3
1E+2
1E+1
I Mepkyp /
1E+0 -= Mercury
Yenuna
,,,,,,,, = 1 11111)]—-—-1 1111111 | | [ 11113 | |1 I[]]]
1E+1 1E+2 1E+3 1E+4 1E+5

pesonyuuja (gaHn) - reyoluon (clay$)

Cn. 3. Anjarpam npomeHe ogHoca K: pesonyumja (gaHu)/potaynja (gaHm).
P1j>. 3. Kallo K chan”e cWa8rat: leyolnlaon(<lay5)/rol:allon(clays).

BeHepa je jeguHa nnaHeta y CyHUYeBOM CUCTEMY KOja MMa peTporpagHy portauujy,
LITO je BepOBATHO nocnefuua cygapa ca HekUM 06jeKToM y aanekoj npownoctu. OBaj cy-
[iap je 3HaTHO ycnopuo poTtauunjy BeHepe, Tako fa je nepuof jefiHe poTauuje Behun of pe-
BONYyLMje, LITO HWje cyYaj HX Kog jefHe apyre nnaHete CyHYeBOr CUCTeMA.

3em/ba MMa BeNMKKM caTenuT - Mecel, KOju UMa penaTMBHO BEAUKY Macy U Hanasu
Ce Ha penaTMBHO Masoj YAa/beHOCTU Of 3emJbe, LITO je BEPOBATHO [OBENO L0 KOpeKuuje
Yy WeHoj poTtauuju. Takohe, No HeKMM acTpoHOMMMa, Mecel, je HacTao Kao nocneguua
cyfAapa BenmKor Tena ca 3eM/bOM, LWITO je 4OBeN0 A0 CTBapaka OBOT ABOjHOr CUCTEMA.

MAyToH je nnaHeTa ca BP0 €KCLEHTPUYHOM OpPOMTOM KOja Y HEKUM nepuoguma
BpemeHa npeceua HenTyHoBy opbuTy, Tako [fa je HejacHO Aa nu je TO niaHeTa Koja npu-
naja HW3y of camor cTBaparwa CyHYeBOr CMCTEMA, UK je HacTana KacHuje y npouecy He-
KUX cyfiapa unv ofgajamwa of noctojehux nnaHera.

Kao urro je Hanpeg peyeHo, OCHOBa 3a fa/be MpopayvyHe Cy NaneoHTONOWKN Hanasu
0 OY>XWUHU Tpajawa AaHa Ha 3em/by npema AHEBHOM W FOAMLLHEM PACTy CKefleTa - Teka
(hoCMNHMX Kopana.

AKO ce npeTnocTasu fa je peBonyumja nnaHeta (y 4acoBMMA) KOHCTAHTHA TOKOM
[yror BPEMEHCKOT Mepnoaa, MoXxe ce cpadyHaTtu ofHoc K 3a BpeMeHCKM Mepuoj 4eBoHa
Ha OCHOBY nojaTaka u3 Tabene 1, u3 ogHoca:

11a cn. 4 npukasaH je gujarpam ogHoca Ky yHkumMju BpemeHa of npe 4 000 munm-
OHa roguHa go 3 000 MunuoHa rogmHa y 6yayhHocTu 3a nnaHety 3emsby, umajyhu y suay



Ja je npe 400 munnoHa roguHa Taj napamertap msHocuo 400,27. O63MpoM Ha norapuTam-
CKYy pasMepy, jacHo je fja je 3aBMCHOCT BEMNUYMHA EKCMOHEHLMjanHa.

K K

MUMMOHM rofuHa - rwlllon year6

Cn. 4. Anjarpam ofHoca K 3a nnaHeTy 3eMmby.
4. Kalo K cUaurat Cor Ve planel Ea/lh.

Ha ocHoBY nofartaka ca fujarpama Ha ci. 3 MOXe ce cpayyHatu ga je npe 4 000 mu-
NINOHa roAunHa Bpeme poTtauuje 3eM/be U3HOCUIIO:

Key 8766 _

Kol = K 850 - 10,3h
Y 6yayhHocTu, Kpo3 3 000 MuUIMoHa roguHa, potaunja he UsHoCUTK:
Kol = Key 8 766 _ 45h
195

AKO ce npetnocTasu ga je npe 4 000 munnoHa roguHa BpemMe poTaluje 3a cee nna-
HeTe 6110 NPUBAMXHO UCTO, LWITO 3Ha4YM oKo 10 yacoBa, Kao LWITO je fo6UjeHo 3a 3eM/by,
moryhe je Jo6UTKN CNMYHe gujarpame u 3a octase nnaHere.
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MATHEMATICAL DETERMINATION OF A CHANGE OF THE
EARTH'S VELOCITY ON THE BASIS OF GEOLOGICAL DATA

by

Miloje Ilic”, Miroslav Starcevic’,
Luka Pesic" and Vladan Celebonovic"*

In this paper the an attempt was made, using mathematical calculations based on geolug” il (paleontological)
data, to determine reduction of the Earth’s rotation velocity within its geological history, that was caused by tidal
affects induced by gravitational pull of the Earth, the Moon and the Sun. Both the data on paleontological study
of fossilized coral skeletons (thecae) and comparative analyses of modem coral skeletons represented die basis of
these calculations. Thus, it was established, by determining the number of daily growth bands within annual
growth rings of coral's thecae that a year lasted about 400 days in the Middle Devonian, about 385-390 days in
the Upper Carboniferous and 380 days in the Lower Triassic. Under pressumption that the Earth’s rotation velocity
reduced according to linear law within this time interval, it was calculated that for the last 385 million years this
reduction was about 20 seconds per million years, the same as the length of a day increased. On this basis, dura-
tion of a day was established for a more distant geological past (up to 4000 million years ago) and a prognosis
was given for duration of a day in the future.

Key words: Earth’s rotation, theca, day duration, planets.
INTRODUCTION

A concept, widely accepted in both astronomy and physics, supports a hypothesis accor-
ding to which the Earth's rotation velocity has constantly decreased during its geological his-
tory while the length of days kept on increasing thus reducing the number of days in a year.
Tidal affect, resulting from mutual activity of gravitational pull of the Earth, the Moon and
the Sun. is usually mentioned as a predominant cause (Scheidegger. 1958). As these sci-
ences dispose only of modem data on the Earths physical properties (as well as on other
members of the Solar system), establishment of the Earth's rotation velocity change in past as
well as anticipation of the same in future, has emerged as a significant problem.

University of Belgrade, Faculty of Mining and Geology, Djusina 7, 11000 Belgrade.
*Univeristy of Belgrade, Faculty of Mining and Geology, Institute of Regional Geology and Paleon-
tology. Kamenicka 6, 11000 Belgrade.
Institute of Physics, Cara Dusana, 11080 Zemun.



Geology, particularly paleontology, has proved to be of valuable help in solving this
problem. Namely, paleontological studies of fossil corals' thecae showed that they repre-
sent special "geological clocks"”, thorough discussion of which will be presented in the
following chapter.

PALEONTOLOGICAL DATA

It is well known from paleontology that a coral's theca is characteristic for annual
growth rings (visible even with the naked eye) that consist of light and dark bands dis-
tributed in alternating sequence (visible only by microscope). Lighter and wider bands
correspond to a daily growth while darker and narrower to a night growth. Possible mis-
takes in bands' determination do not exceed 2%.

The possibility of using rings and bands as "geological clocks" was discovered by
Wells (1963, in Kuzmitcheva 1982). While investigating thecae of a Middle Devonian
coral, known as Cyathophyllum helianthoides, this author established that an annual
growth ring contains 400 increment bands, thus strongly supporting the fact that a year
of that time had 400 days. However, a modem coral's Manicina areolata annual growth
ring is characteristic for 360 increment bands that approximately corresponds to the
length of a modem year.

Similar investigations were performed by the following authors: Scrutton (1965, in
Kuzmitcheva 1982) for Upper Carboniferous corrals, and Beauvais & Chevallier
(1980, in Kuzmitcheva 1982) for Lower Triassic corals. They established that in the
Upper Carboniferous a year lasted 385-390 days, and in the Lower Triassic about 380
days (Table 1).

A synthetized review of these paleontological studies on corals' thecae was prepared
and presented by Kuzmitcheva (1982) and added by Munk & Macdonalds (1960)
for the beginning of Paleozoic. The Table 1 besides a column giving a number of days
in a year is supplemented by a column containing a number of hours in a day.

MODEL OF CALCULATION

Il data from Table 1 are graphically presented, we shall obtain a diagram of depen-
dence for a day duration per a period of about 450 million years ago till today. This
diagram is given in Fig. 1

If rotation veteeity, in first order of approximation (according to data from Table 1)
is supposed to reduce linearly during time at rate of 20 seconds per million years, then a
functional dependence of these values can be determined in the following way:

h=5.556h+24 1)
where: h - duration of a day in hours

b - time in million years (today = 0)

It results from expression (1) that 4 billion years ago (b=-4) a day lasted less than
2 hours, and that the day will last more than 40 hours in 3 billion years (b=+3) - Fig. 2.



But. having in mind the fact that many other factors as well might have influence on reduc-
tion of the Earth’s rotation velocity within a rather long time (more than 4000 million years), then
the question of hypothesis reliability on linear reduction of this velocity, may appear.

When determining an analytical expression for the Earth’s rotation velocity change
during time according to non-linear law, the data covering a short period from about 400
million years ago till today may be used and extrapolation for a longer period of time
can be made on this basis.

The problem of Earth's rotation velocity was studied by many authors. Jordan (1971)
related it with changing of Earth dimensions within geological history. Savic (1961) was
treated a problem the origin of rotation of heavenly bodies and systems, while Milankovic
(1941) discussed some Earth's rotation data, but did not analyzed its changes in the time.

However, more precise calculations require data on both revolution and rotation of all
the planets from the solar system. The relevant data are given in Table 2. As deceleration of
a planet's rotation is conditioned by a distance from the Sun, the revolution (in days) and
rotation (in days) ratio for each planet is given in the last column in Table 2. This parameter
represents a non-named number and will be marked by letter K in the following text.

Fig. 3 shows a diagram of change in ratio K given in Table 2. in function of plan-
ets' revolution.

A regularity in diagram shape is evident, except for the three planets: Venus, the
Earth and Pluto. These deviations can be explained when particular features of the said
planets are taken into consideration.

Venus is the only planet within the solar system having a retrograde rotation, that
probably results from a collision with some object in distant past. This impact considera-
bly decelerated rotation of Venus, causing a period of one rotation to exceed its period
of revolution, not being the case with all other planets of the solar system.

The Moon is the Earth's great natural satellite, the mass of whichis relatively great
and distance from the Earth relatively small, what probably caused correction in the
Earth's rotation. Also, after some astronomers, the Moon was formed after a violent im-
pact of a great body with theEarth causing formation of this dual system.

Pluto is the planet with very excentric orbit crossing, in certaintime periods, the
Neptun's one, and therefore its origin is rather vague: the question is whether this planet
belongs to the series from the very beginning of the solar system formation or was it
formed later on during certain impacts with or separation from the existing planets.

As already mentioned above, paleontological findings referring to the length of days
on the Earth, according to daily and annual growth of skeletons (thecae) of fossilized
corals, represent the basis for further calculation.

Under presumption that revolution of planets (in hours) is constant for a longer pe-
riod of time, a ratio K for the Devonian period can be calculated on the grounds of data
from Table 1, namely from the following relation:

R = Revolution (hours) _ 8766 _ 40U 2/

Rotation (hours) 21.9

A diagram of K ratio in function of time from about 4000 million years ago to
3000 million years in future for the Earth, is given in Fig. 4, bearing in mind that 400



million years ago this parameter was 400.27. Taking into consideration the logarithm
scale, it is obvious that the dependence is an exponential value.

On the grounds of the data from the diagram presented in Fig. 3, the calculations
indicate that 4000 million years ago the Earth’s rotation time was

Rot =— = = 10.3h
K 850
In future, in about 3000 million years, the rotation will be:
got = _B_gY: ___8__7_6_6_ = 45h
K 195

Under assumption that 4000 million years ago the rotation time for all planets was
approximately the same, namely 10 hours, as was obtained for the Earth, then similar
diagrams for all other planets can be made.

Translated by V. Vukcevic
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