
   saqarTvelos sainJinro siaxleni, GEORGIAN ENGINEERING NEWS, №2, 2018  
 

55 

gamyinvarebisa da atmosferoSi naxSirorJangis Semcvelobis  
kavSiris Sesaxeb 

 
maxaraZe a.i. 

 
akaki wereTlis saxelmwifo universiteti, quTaisi 

 
dedamiwa Tbili planetaa, Tumca misi geologiuri ganviTarebis isto-

riis manZilze gamyinvarebebs araerTxel hqonda adgili, romelic vrcel 
regionebs moicavda. es arasodes yofila globaluri da dedamiwa mTlianad 
ar daufaravs. meoTxeulis garda gamyinvarebas adgili hqonda gviankarbonul-
adrepermul, gvianordoviciul-adresilurul, gvianrifeul-adrevendur gar-
damaval periodebSi. aris monacemebi, romlebic miuTiTebs, rom gamyinvarebebs 
ufro adrec hqonda adgili. 

dedamiwaze gamyinvarebis mizezebi jer kidev ar aris dadgenili, maszed 
mxolod hipogenezi arsebobs. 

TiTqmis 1,5 saukunea didi popularobiT sargeblobs s. areniusis da      
t. Cemberlenis hipoTeza, romlis mixedviTac atmosferos temperaturis 
cvalebadobas ganapirobebs masSi naxSirorJangis Semcvelobis raodenoba. am 
hipoTezas safuZvlad daedo me-19 saukunis Sua wlebSi i. tindalis mier 
aRmoCenili naxSirorJangis unari miwis zedapirze gaataros sinaTlis sxivebi 
da ar gaataros miwidan arekvlili infrawiTeli siTburi sxivebi.  

naxSirorJangis es unari, romelsac sxva gazebic floben `saTburis 
efeqtis~ saxeliTaa cnobili. s. areniusi da t. Cemberleni Tvlidnen, rom 
atmosferoSi naxSirorJangis Semcvelobis gazrda iwvevs atmosferos 
temperaturis matebas da daTbobas, Semcireba ki aciebas da gamyinvarebas. 
naxSirorJangis `saTburis efeqtis~ s. areniusma da t. Cemberlenma gamoiyenes 
meoTxeuli gamyinvarebis asaxsnelad. 

s. areniusi da t. Cemberleni meoTxeul gamyinvarebas am dro haerSi CO2-
is Semcvelobis simciriT xsnian. s. areniusis mosazrebiT dRevandel 
atmosferoSi arsebuli naxSirorJangi im naxSirorJangis mcire nawilia, 
romelic warsulSi dedamiwis atmosferoSi arsebobda da karbonatuli 
qanebis formirebaze daixarja. misi mosazrebiT haerSi CO2-is Semcveloba 
imdenad Semcirda rom meoTxeulSi myinvarebic ki Camoyalibda. ver gavi-
ziarebT s. areniusis mosazrebas. atmosferos dRevandeli Sedgeniloba jer 
kidev adredefonur periodSi 400 milioni wlis winaT Camoyalibda da amis 
Semdeg atmosferoSi naxSirorJangisa da Jangbadis Semcvelobis umniSvnelo 
cvalebadobas aqvs adgili [1]. Camoyalibda wonasworobis triada atmosfero-
hidrosfero-biosfero, romelsac mzis radiacia aregulirebs. CO2-is 
saTburis efeqtiT temperaturis matebis SemTxvevaSi procesi Seuqcevadi 
iqneboda. hidrosferos mTeli CO2 atmosferoSi gadavidoda, rasac tempe-
raturis progresuli zrda mohyveboda, ris Sedegadac temperatura miaRwevda 
ra 250 0C karbonatuli qanebi daiSleboda da misi Semadgeneli CO2-ic 
atmosferoSi gadavidoda, ris Sedegadac dedamiwaze planeta veneras msgavsi 
atmosfero Camoyalibdeboda. triadaSi atmosfero-hidrosfero-biosfero mzis 
radiaciiT gamTbari hidrosferodan CO2 atmosferoSi gadadis. siTbo da 
naxSirorJangi ganviTarebis stimuls aZlevs biosferos. mcenareTa ganvi-
Tarebis sartylebi maRal ganedebisaken farTovdeba. izrdeba fotosinTezi, 
haerSi naxSirorJangis raodenoba mcirdeba, Jangbadis – izrdeba. naxSirbadis 
mniSvnelovani nawili gamodis wrebrunvidan cocxali organizmebis ConCxis, 
niJarebis, rbilobisa da fekaliebis saxiT; terigenul masalasTan erTad 
ileqeba C organuli. xmeleTis flora monawileobs niadagwarmomqmnel 
procesebSi – amdidrebs niadags humusiT, sxvadasxva organuli naerTebiT; 
warmoqmnis sapronels, torfs, qvanaxSirs. s. areniusis mosazrebis sawinaaR-
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mdegos miuTiTebs isic, rom gamyinvarebebi kambriul periodSic aRiniSneba, 
roca CO2-is Semcveloba atmosferoSi bevrad maRali iyo vidre meoTxeulSi. 

maSindeli codnis doneze,rogorc Cans t. Cemberleni ar flobda 
informacias gamofitvis qerqis geoqimiaze da CO2-is  wrebrunvis detalebze. 
is danaoWebis ciklebis geokratul epoqebSi ZiriTadad xmeleTis farTis 
gadidebas xedavda, sadac gamofitvisas didi raodenobiT atmosferos  CO2 
ixarjeboda, ris gamoc  misi raodenoba atmosferoSi mkveTrad mcirdeboda. 
t.Cemberleni ar iTvaliswinebda, rom geokratul periodebSi xmeleTis 
farTis  gadidebisas maRali reliefebis Camoyalibebas hqonda adgili 
(hionosferos qveda  sazRvarze maRalis). myinvarebis (wamoSobas simaRlesTan 
erTad  myari substratis zedapiris geomorfologiac ganapirobebda – plato 
reliefi myinvarebis warmoSobisaTvis xelsayreli formebiT da haeris 
maRali tenianoba  (gondvana, baltiis fari). 

geologiuri monacemebis analizma gviCvena, rom gondvanis permo-
karsonuli  da Crdilo amerika-Crdilo evropis gamyinvarebebs ver xsnis 
naxSirorJangis saTburis efeqti. 

gondvanis kontinenti, romelzedac permo-karsonulSi mZlavr gamyinva-
rebas hqonda adgili subekvatoruli mimarTebis Tetisis okeanes ekvroda 
samxreTidan. Tetisis CrdiloeTiT, imave ganedze, romelzedac gondvana 
samxreTiT, lavrazia mdebareobda tropikuli fonuri klimatiT. aq gavrce-
lebuli iyo pevdaporitebi, feradi wyebebi, qvanaxSiris sabadoebi, karbo-
natuli qanebi, Tbili klimatis flora da fauna. gondvanaze mZlavr gamyin-
varebas hqonda adgili, magram gamyinvarebis fazebs Soris Tbili klimatis 
naleqebi, flora da fauna aRiniSneba. iq, sadac myinvarebi  okeanemde Camo-
dioda myinvarul naleqebTan Tbili zRvis naleqebi morigeobs [2]. aRniS-
nulidan gamomdinare gondvanazec fonuri klimati Tbili iyo da gondvanis 
mTebidan wamosulma myinvarebis nakadebma gamoiwvia misi acieba. gondvanis 
gamyinvareba tropikuli klimatis sartyelSia Camoyalibebuli reliefis 
intensiuri epirogeneturi azevebis Sedegad, rasac xeli Seuwyo misma maRalma 
tenianobam da geomorfologiurma aRnagobam  (plato reliefi), romelic 
xelsayreli iyo myinvarebis kerebis (cirkuli formebi) Camosayalibeblad. 

atmosfero Ria sistemaa. mas calkeul ubnebze romelime gazis dagrove-
bis unari ar gaaCnia, miTumetes erTsa da imave ganedebSi. ver davuSvebT, rom 
lavraziasa da gondvanis atmosferoSi naxSirorJangis Semcveloba imdenad 
gansxvavebuli yofiliyo, rom saTburis efeqtis gavleniT klimati erTgan 
tropikuli, xolo meoregan arqtikuli gvqonoda. 

arc meoTxeulis Crdilo amerika-Crdilo evropis gamyinvareba aixsneba 
naxSirorJangis saTburis efeqtiT. Crdilo evropaSi gamyinvarebis geneturad 
gansxvavebuli ori damoukidebeli kera arsebobda: 1. alpebis xeobis tipis 
xmelTaSua zRva – himalais moZrav sartyelSi da 2. skandinaviis (baltis 
faris) zewriuli gamyinvareba, romelic Crdilo amerikis gamyinvarebis zonis 
aRmosavleT daboloebas warmoadgens am zonisaTvis   intensiuri aRmavali 
epirogenetuli moZraobebia damaxasiaTebeli, romelic talRiseburad vrcel-
deba dasavleTidan aRmosavleTisaken. alpebisa da skandinaviis regionebis 
gamyinvarebisa da gamyinvarebaTa Soris daTbobis epoqebis ar emTxveva 
erTmaneTs, asinqronulia. aRniSnuli gamoricxavs gamyinvarebebs Tu daTbobis 
globaluri faqtorebi (mzis radiacia, CO2-is Semcveloba atmosferoSi). 
alpebSi oTxi gamyinvarebisa da sami gamyinvarebaTaSoriso fazebs gamoyofen, 
xolo skandinaviis myinvarebis gavrcelebis regionSi  Sesabamisad samsa da 
ors. Tumca ruseTis dablobze sxvadasxva raionebSi Svidamde fazasac 
gamoyofen, rac haerSi CO2-is SemcvelobiT ar aixsneba. 

Crdilo amerika-Crdilo evropis zolSi gamyinvarebis kerebis Camoyali-
beba myari substratis aRmavali epirogenuli moZraobebiT iyo gamowveuli, 
romelic talRiseburad vrceldeboda dasavleTidan aRmosavleTisaken: 
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kordilierebi→ hudzoni→labladori→islandia→fareris kunZulebis                 
wyalqveSa amaRleba, romelmac gza gadauRoba golfstrims skandinavisa-
ken→skandinavia→CrdiloeT urali. epirogenetuli moZraoba kordilurebSi 
pliocenuri epoqis dasaruls daiwyo da misi gadaadgileba skandinaviamde 
mTel pleistocenSi mimdinareobda. am zolSi gamyinvarebis fazebi da maT 
Soris Tbili epoqebi epirogenetuli moZraobebiT iyo ganpirobebuli. 
aRmavali epirogenetuli moZraobebisas skandinaviaze myinvarebis simZlavre 
izrdeboda. fineTis yure, baltiisa da CrdiloeTis zRvebi wylisgan Tavisuf-
ldeboda. isini bariers ar warmoadgenda myinvarebis xmeleTze gavrcele-
bisaTvis. daRmavali moZraobebisas yinulis simZlavre mcirdeboda. zRva 
xmeleTs  utevda da bariers qmnida skandinaviis myinvarebis xmeleTze gavr-
celebisaTvis. myinvarebis gavrcelebis regionebSi aRsdgeboda fonuri  
klimati, romelic myinvarebis nakadebiT iyo Secvlili. 

gamyinvarebis kerebi yvela klimatur sartyelSi iyo ganviTarebuli gam-
yinvarebis kerebidan gamomdinare myinvarebi Tavisi moZraobis gzaze aciebda 
regionis klimats, romelic myinvarebis ukan daxevisas aRsdgeboda Tavisi 
floriTa da fauniT.  

gamyinvarebebi dedamiwaze ukavSirdeboda moZravi sartylebis ganviTa-
rebis geokratiul epoqebsa da mazobeli ,yari substratis intensiur 
epirogenetul azevebebs. 

drois xangrZlivoba or gamyinvarebas Soris, iseve rogorc teqtoniku-
ri ciklebs Soris, mzis sistemis galaktikaze erT Semovlis (275 milioni we-
li) tolia. dedamiwisaTvis gamyinvarebebi normul mdgomareobas warmoadgens.  

amgvarad, gamyinvarebis warmoSobas dedamiwaze ver xsnis atmosferoSi 
naxSirorJangis Semcvelobis raodenoba, rogorc amas s. areniusi da t. Cem-
berleni fiqrobdnen. gamyinvarebis kerebis Camoyalibeba ukavSirdeba deda-
miwis moZravi sartylebis ganviTarebis geokratul epoqebs da masTan droSi 
Tanmxved mosazRvre myari substratis epirogenetul azevebebs. 
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SUMMARY 
ON THE RELATIONSHIP  BETWEENGLACIATION AND THE CONTENT OF CARBON DIOXIDE 
IN THE ATMOSPHERE 
Makhsradze A.I. 
Akaki Tsereteli State University, Kutaisi 
The content of carbon dioxide in the atmosphere does not explain the glaciation on the Earth, as S. Arrhenius and 
T. Chamberlain thought. The foci of the formation of glaciation are associatedwith geocratic eras of the 
development of the Earth’s mobile belts and concurrent epeirogenic uplift of the bordering solid substrate. 
Keywords: glaciation, the content of carbon dioxide, atmosphere, Earth’s mobile belts. 
 


