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Sesavali

Tavi I geologiuri mecniereba, misi kvlevis sagani, amocanebi da

meTodebi

geologia aris dedamiwis Semswavlel mecnierebaTa erT-erTi dargi,

romelic ikvlevs mis nivTier Sedgenilobas, agebulebas, warsulis

organul samyaros, geologiur dros (geoqronologas) da ganviTarebis

kanonzomierebebs. Tavad termini `geologia” Sedge ba ori sityvisagan:

berZnuli `geo” _ dedamiwa da `logos” _ moZRvreba, swavleba. geo-

logias sxvagvaradac ganmartaven: esaa mecniereba (moZRvreba) marad

ganviTarebadi dedamiwis Sesaxeb.

am mecnierebis kvlevis mTavari obieqtia (kvlevis sagania) planetis

gare myari garsi, anu liTosfero da misi Semadgeneli nawilebis

nivTieri Sedgeniloba, agebuleba da ganviTareba (evolucia).

geologia rogorc mecniereba, isaxavs oTx ZiriTad amocanas:

1. dedamiwis (an misi liTosferos) nivTieri Sedgenilobis, anu

mineralebis, qanebisa da madnebis Seswavlas, rasac emsaxureba

disciplinebi: kristalografia, mineralogia, petrografia, geo-

qimia;

2. dedamiwis (an misi liTosferos) agebulebisa da maszed

mimdinare geodinamiuri procesebis Seswavlas, rasac axdens

dinamiuri (fizikuri) geologia, struqturuli geologia da

geologiuri agegmva, geoteqtonika, geofizika;

3. geologiuri warsulis organuli samyaros, gelogiuri drois

(geoqronologiis) da geologiur movlenaTa istoriuli Tanmim-

devrobis Seswavlas, rac warmoadgens Semdegi disciplinebis

kvlevis sagans: paleontologoa, istoriuli geologia, strati-

grafia, meoTxeulis geologia;
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4. dedamiwis wiaRiseulis (madnebis) Seswavlasa da sxva praqti-

kuli miznebiT kvleva, rasac emsaxureba disciplinebi: sasar-

geblo wiaRiseulis sabadoebis geologia, wiaRiseulis saba-

doebis Zebna-Zieba, hidrogeologia, sainJinro geologia, saZiebo

geofizika.

am CamonaTvalSi ar Cans `zogadi geologia” (ix. cxrli 1), romelic

rogorc calke dargi ar arsebobs. igi ufro saswavlo - samecniero

disciplinaa, romelic aerTianebs zemoT CamoTvlil dargebs (dis-

ciplinebs) da miznad isaxavs damwyeb students miawodos zogadi

cnobebi (informacia) da Sexedulebebi geologiuri mecnierebis dar-

gebis da maTi kvlevis obieqtebis Sesaxeb.

amrigad, geologia rogorc dedamiwis Sesaxeb mecnierebaTa erT-erTi

dargi (mimarTuleba) swavlobs mineralebs, qanebs, wiaRiseul sim-

didreebs, geologiuri warsulis organizmebis ganamarxebul naSTebs,

ikvlevs Tu rogor warmoiSvnen isini, ra cvlilebebi ganicades maT,

rogor SeiZleba aRvadginoT maT mixedviT geologiuri istoria da sad

da rogor veZeboT wiaRiseuli simdidreebi, anu mineraluri resursebi.

am ukanasknels soflis meurneobis produqtebTan erTad udidesi

mniSvneloba aqvs adamianTa sazogadoebis arsebobisaTvis. aRniSnulis

garda geologias aqvs didi SemecnebiTi mniSvneloba materialuri

samyaros gagebisa da evoluciuri procesebis SeswavlisaTvis.

geologiis, iseve rogorc sxva mecnierebebs, sakuTari kvlevis

obieqtis (anu ra unda Seiswavlos, ra unda gamoikvlios) garda aqvs

sakuTari kvlevis meTodebic (anu rogor unda Seiswavlos, rogor unda

gamoikvlios). zemoT aRiniSna, rom geologiis kvlevis mTavari obieqtia

dedamiwis liTosfero da misi Semadgeneli nawilebi. rac Seexeba

kvlevis meTodebs, isini sxvadasxvagvaria da SeiZleba Semdegnairad

davajgufoT:



4

geologiis ZiriTadi amocanebi da disciplinebi.

amocanebi

I               II III             IV

d i s c i p l i n e b i

1. kristalografia 1. dinamiuri (fizikuri) 1. paleontologia 1. wiaRiseulis

2. mineralogia geologia 2. istoriuli geologia sabadoebis
3. petrografia 2. struqturuli geologia 3. stratigrafia geologa
4. geoqimia da geologiuri agegmva     4. meoTxeuli geologia 2. sabadoebis
5. liTologia 3. geoteqtonika Zebna-Zieba

4. geofizika 3. hidro-
5. regionuli geologia geologia

4. sainJinro
geologia

5. saZiebo
geofizika

Ggeologiuri
warsulis
organuli
samyaro da

geoqronologia

wiaRiseulis
Seswavla da

sxva
praqtikuli

miznebi

Ddedamiwis
(liTosferos)

nivTieri
Sedgeniloba
(mineralebi,

qanebi,
madnebi)

Ddedamiwis
(liTosferos)
Aagebuleba da
Ggeodinamiuri

procesebi
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1. geologiur obieqtze uSualo dakvirveba bunebriv (an savele) pirobebSi.

am dros Seiswavleba mineralebi, qanebi da madnebi; miwis qerqSi maTi

ganlagebis pirobebi, namarxi organizmebis naSTebi, (niJarebi, Zvlovani

narCenebi, foTlebisa da Reroebis naSTebi da aRnabeWdebi); madneuli da

aramadneuli wiaRiseulis sxeulebi. xdeba maTi nimuSebis groveba

Semdgomi Seswavlis mizniT;

2. bunebaSi (velze) Segrovili masalis laboratoriuli Seswavla

mikroskopiT an mis gareSe, specialuri xelsawyoebiT, danadgarebiT,

qimiuri da sxva mowyobilobiT;

3. teqnikuri saSualebebis gamoyeneba _ samTo gamonamuSevrebi (Txrilebi,

Surfebi, Saxtebi, Stolnebi, burRva, geofizikuri da geoqimiuri xel-

sawyoebi);

4. sxva sabunebismetyvelo mecnierebaTa dargebis (fizikis, qimiis, biolo-

giis, maTematikis, geografiis, geodeziis) meTodebis gamoyeneba;

5. distanciuri gadaRebis meTodebi _ aerofotosuraTebis, aerokosmosuri

suraTebis, aerogeologiuri gadaRebis meTodebi;

6. eleqtronul-gamomTvleli da kompiuteruli teqnikis gamoyeneba;

7. zogadmecnieruli meTodebi _ induqciis da deduqciis, SedarebiTs da

analogiis, ganzogadebis da klasifikaciis, sistemuri midgomis, konkre-

tulidan zogadisaken da piruku svlis da a.S.

8. zogadgeologiuri meTodebi _ aqtualizmis meTodi da SedarebiT-

istoriuli meTodi. es meTodebi gamoiyeneba geologiuri warsulis

aRdgenisaTvis. geologiaSi dasaSvebad miaCniaT, rom Zalebi da pro-

cesebi, romlebic iwveven miwis cvlilebebs, warsulSic ZiriTadad iseve

moqmedebdnen, rogorc dRes. magaliTad, mdinareebi, zRvis talRebi,

myinvarebi, qari, vulkanebi imave muSaobas awarmoebdnen, rasac amJamad

asruleben.

gansakuTrebuli mniSvneloba aqvs aqtualizmis meTods (princips), romlis

avtorad da geologiaSi damamkvidreblad miiCneva ingliseli (warmoSobiT

Sotlandieli) mecnier Carlz laieli. man Seadgina geologiis pirveli
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saxelmZRvanelo _ `geologiis safuZvlebi” sam tomad (1830-1833 w.w.). am wignSi

man daasabuTa mosazreba, rom `bunebaSi mimdinare Tanamedrove procesebisa da

movlenebis SeswavliT, SesaZlebelia vipovoT gardasul geologiur movlenaTa

axsna”, anu xatovnad rom vTqvaT: `awmyo aris warsulis gasaRebi”. amaSi

mdgomareobs aqtualizmis principis ZiriTadi arsi. Tavad sityva momdinareobs

laTinuridan _ `aqtualis”, rac Tanamedroveobas, TanamedroveobasTan mimar-

Tebas niSnavs. magaliTisTvis movixsanioT Tanamedrove vulkanebis moqmedeba.

masze dakvirveba gvaZlevs saSualebas avxsnaT geologiur warsulSi momxdari

vulkanuri movlenebi iq, sadac vulkani saerTod araa, magram aris misi

moqmedebis produqtebi, magaliTad, vulkanuri lava da sxva qanebi. maTi Ses-

wavliT da Tanamedrove vulkanebis moqmedebis produqtebTan SedarebiT dava-

dgenT, rom warsulSi aq vulkans umoqmedia. aseve SeiZleba avxsnaT warsulSi

mdinareebis, zRvis, qaris da sxva movlenebis moqmedeba.

aqtualizmis meTodis naklad miiCneva is garemoeba, rom Tavdapirvelad aq

igulisxmeboda Tanamedrove da warsuli geologiuri movlenebis identuroba,

maTi moqmedebis erTgvarovneba, geologiuri procesebis Zalis da tempis mudmi-

voba, ris gamoc am Sexedulebam miiRo `uniformizmis” saxelwodeba (`uniformis”

– erTgvarovani, Tanabari). magram cnobilia, rom organuli da araorganuli

samyaros ganviTareba istoriuli procesia, mas Seuqcevadi da cvalebadi xasiaTi

aqvs, rac uniformistul Sexedulebas miuRebels xdis. amitom Zveli da axali

movlenebis Sedareba da Sefaseba unda moxdes istoriuli cvlilebebis

gaTvaliswinebiT. amitom aqtualizmis ideam ganicada mniSvnelovani cvlileba

da Camoyalibda misi Tvisobrivad ufro maRali forma _ `SedarebiT-istoruli

meTodi”. am meTodis Tanaxmad warsuli geologiuri epoqebis movlenaTa

Sedareba TanamedroveobasTan unda xdebodes ara meqanikurad, aramed momxdari

fizikur-geografiuli da geologiuri pirobebis cvalebadobis gaTvaliswinebiT.

amgvarad gagebuli aqtualizmi dRes warmatebiT gamoiyeneba geologiis

sxvadasxva dargebSi.
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Tavi II zogadi cnobebi samyaros Sesaxeb

2.1. kosmosi da varskvlavT samyaro

dedamiwa warmoadgens ciur sxeuls, kosmosis nawils da mzis sistemis erT-

erT planetas. mze Tavis mxriv aris erT-erTi varskvlavi im aseul milion da

miliard varskvlavTagan, romlebic qmnian uzarmazar dajgufebas _ `rZeul

sarbiels” (laTinurad – via lactea; rusulad _ Млечный путь), anu `irmis naxtoms”,

rogorc mas qarTvelebi uwodeben. varskvlavTa amgvar dajgufebas galaqtikas

uwodeben. igi aris zomiTa da formiT gansxvavebuli erT-erTi im mraval-

ricxovan galaqtikaTa Soris, romlebic qmnian samyaros anu kosmoss. galaqtika

Sedgeba milionobiT da miliardobiT varskvlavebisgan. `irmis naxtomis:

varskvlavebi da sxva materia arsebul mdgomareobaSi kavdeba erTimeoreTi da

samyaroSi arsebuli gravitaciuli mizidulobis Zalebis meSveobiT.

adre adamianisaTvis varskvlavi caze uTvalavi iyo, vinaidan ar xerxdeboda

maTi daTvla, magram astronomebma ca daanawiles calkeul nakveTebad da

TiTeul maTganSi daTvales varskvlavebi, romelTa ricxvi orive naxevar-

sferoSi 3 000 –dan 6 000 – mde aRmoCnda. magram es iyo SeuiaraRebeli TvaliT

danaxuli varskvlavebi. teleskopis gamogonebis Semdeg pirvelad galileis mier

1610 wels aRniSnuli iqna, rom ca Sedgeba milionobiT varskvlavebisagan da rom

isini uwesrigod rodi arian ganlagebuli, aramed qmnian mowesrigebul

sistemebs. erT-erTi aseTi sistemaa `irmis naxtomi”, romelic Ramis mowmendil

caze kididian kidemde gamoiyofa naTeli zolis saxiT. es zoli imitomaa

naTeli, rom iq meti varskvlavia. swored am sistemas ekuTvnis mze rogorc

varskvlavi. `irmis naxtoms” gverdidan linzis forma aqvs, xolo zevidan _

spiraluri. galaqtikas aqvs ekvatori _ galaqtikuri sibrtye, romelic mas

Suaze hyofs da mis marTobulad _ RerZi, romelzec galaqtika brunavs.

galaqtikis diametri ekvatorul sibrtyeSi udris 80 000 _ 100 000 sinaTlis

weliwads, xolo sisqe RerZis gaswvriv _ 10 000 sinaTlis weliwads. sinaTlis
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weliwadi aris manZili, romelsac sinaTle erT weliwadSi gaivlis. es iqneba 300

000 km imdenjer, ramdenic weliwadSi wami aris, anu es manZili udris 9.6 x 1012

km. astronomiaSi aris manZilis sxva erTeulebic, kerZod, astronomiuli

erTeuli, romelic miaxloebiT udris manZils mzidan miwamde, anu 150 x 106 km.

agreTve parseki, romelic sinaTlis weliwadze ufro didia da udris 30,8 x 1012

km,  anu 3,3 sinaTlis weliwads. mzesTan yvelaze axlos aris varskvlavi alfa

centavri, romelic mzisgan 4 sinaTlis weliwadi manZiliTaa daSorebuli.

2.2. mze da mzis sistema

mze erT-erTi varskvlavia, zomiT saSualo. igi galaqtikis centridan

imyofeba 26 000 sinaTlis weliwadis manZilze. mze galaqtikaSi Sedis ara

calkeulad, aramed rogorc ciuri sxeulebis patara jgufis centri. am jgufs

mzis sistemas uwodeben. am sistemas, garda TviT mzisa, Seadgenen planetebi

(cTomilebi) da maTi Tanamgzavrebi, asteroidebi, kometebi, meteoritebi da

varskvlavTSorisi, am SemTxvevaSi, planetTaSorisi nivTiereba. mzis masa mzis

sitemis 99,8% - s Seadgens. mzis radiusi udris 109 miwis radiuss, moculoba

TiTqmis 1,3 x 106 – jer aRemateba miwisas, magram masa mxolod 332 000 – jer metia.

es imas niSnavs, rom mzis saSualo simkvrive TiTqmis 4-jer naklebia vidre

miwisa. mzeze cnobilia 66 qimiuri elementi, romlebic miwazec moipovebian

(danarCenebis gansazRvra ar xerxdeba). maTgan pirveli adgili uWiravs

wyalbads, romelic mzis mTeli masis 54% - ia, xolo meore _ heliums _ 45%.

temperatura mzis zedapirze 6 0000 C , xolo centrSi _ 2 000 0000 C. miuxedavad

imisa, rom wneva centrSi 109 atmosferos udris da simkvrive 100 erTeuls

aRemateba, es varskvlavi mTlianad gazobriv mdgomareobaSia, atomebi daSlilni

arian da aq mimdinareobs birTvuli reaqciebi, anu wyalbadis birTvebis

SeerTeba, rac warmoqmnis heliumis birTvs.

gamoTvlilia, rom mzis mier gamosxivebuli energia Seadgens 1033 ergi/wami _s,

rac warmoudgenlad didi cifria. es energia miwamde aRwevs eleqtromagnituri

gamosxivebis saxiT, romlis sixSire qmnis speqtrs, romelic Seicavs rentgenur
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da ultraiisfer sxivebs, xilul sinaTles, siTbur gamosxivebas da

radiotalRebs. zogierTi talRisaTvis miwis atmosfero gauRwevadia, magram

siTburi gamosxiveba da xiluli sinaTle Tavisuflad gadian masSi. miuxedavad

imisa, rom mzis energiis sruliad umniSvnelo nawili aRwevs miwaze, es energia

kmara imisaTbis, rom amoZraos miwaze haeri da wyali, asazrdoos sicocxle.

winaT fiqrobdnen, rom mzis mier siTbos gamosxiveba am varskvlavs warmo-

Sobisas Tandayolili siTbos xarjze xdeba. aseT SemTxvevaSi siTbos maragi

male unda Semcirebuliyo da mzec unda gacivebuliyo. magram geologiuri

dakvirvebani mowmobs, rom ukanaskneli erTi miliardi wlis manZilze mzis

siTbo SesamCnevad ar Semcirebula. es imiT aixsneba, rom mzeze mimdinare bir-

Tvuli reaqciebis gamo uzarmazari energia gamoiyofa. mze ki ar xarjavs mxo-

lod energias, aramed warmoSobs kidec mas. amis gamo misi gaciveba ukiduresad

nela unda mimdinareobdes. gamoTvlilia, rom mzis saTbobi, anu wyalbadi, mzes

eyofa kidev aranakleb 5 miliard weliwads. ase rom, mze Suaxnis varskvlavia,

vinaidan misi warmoSobidanac 5 miliardi weliwadia gasuli. navaraudevia, rom

mzis masis varskvlavebi Sedian ra xandazmul asakSi, maTi wyalbadis sawvavi

mcirdeba, ecema maTi gamosxiveba, heliumiani birTvi ikumSeba, xolo gareTa

fenebi farTovdeba, ris gamoc warmoiqmneba `wiTeli gigantebi” (mze amJamad

yviTeli varskvlavia). am stadiis gavlisas varskvlavi kargavs zedapiruli mas-

lis garkveul nawils da gadadis `TeTri jujis” stadiaSi. aseT SemTxvevaSi

gaizrdeba misi gamosxiveba, rac misi gavleniT gazrdis miwis zedapiris

temperaturas. amis Sedegad miwaze amoSreba okeaneebi da moispoba sicocxle.

varaudoben imasac, rom `TeTri jujis” stadiis Semdeg mze Seva siberis

stadiaSi da TandaTan Caqreba, gadaiqceva ra bnel, civ kosmosur nivTierebad,

ferflad an nacrad.

mzeze ufro didi masis varskvlavebis ganviTareba ufro swrafad da ufro

rTuli gziT mimdinareobs. maTi siberis stadia moicavs `uaxlesi varskvlavebis”

afeTqebis safexurs, ris Sedegadac varskvlavis masala didi siCqariT ifanteba

sivrceSi. afeTqebuli varskvlavis darCenili birTvi gadaiqceva uzarmazari

simkvrivis sxeulad (neitronul varskvlavad), an qrebian mxedvelobidan, gada-
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iqcevian ra `Sav xvrelebad”, anu obieqtebad iseTi mZlavri gravitaciuli mizi-

dulobiT, rom araviTar nawilakebs da sxivebs, maT Soris siTburs da sina-

Tlisas, aRar SeuZliaT maTgan mowyveta, amitomac Canan Sav xvrelebad.

P2.3. planetebi ABB

planetebi warmoadgenen msxvil ciur sxeulebs, romlebic moZraoben mzis

garSemo sakuTar orbitebze. isini mniSvnelovnad gansxvavdebian zomiT da

SeiZleba zomiT Sedgebodnen myari nivTierebiT (mariliT), nawilobriv an

mTlianad SemosazRvruli iyvnen koncentruli garsebiT, gazebis, airadi

atmosferoTi an gayinuli myari nivTierebiT. dReisaTvis mzis sistemaSi

gamovlenilia 9 planeta. amaTgan merkuri, venera, dedamiwa da marsi Seadgenen

Siga, anu mzesTan axlos ganlagebul planetebs, romlebic SedarebiT mcire

zomisani arian da Sedgebian qvieri an liTonuri nivTierebisagan. maT dedamiwis

jgufis planetebsac uwodeben. bevrad ufro msxvili planetebia iupiteri,

saturni da urani, xolo plutoni mcire zomisaa (ix. cxrili). maT gare

planetebs uwodeben da Sedgebian didi raodenobiT airebisagan: wyalbadis,

heliumis, meTanis da agreTve myari amiakisa (NH3) da naxSirorjangisagan

(‘mSrali yinuli”). es nivTierebebi gars ekvrian mkvriv qvian birTvs. plutoni

imdenad Sorsaa Cvengan, rom mis Sesaxeb mwiri informacia moipoveba. bolo dros

gamouTqva azri, rom igi arc ki warmoadgens planetas, rasac yvela ar

eTanxmeba.

dedamiwa, rogorc planeta (anu dedamiwa kosmosur sivrceSi). dedamiwa

mozraobs mzis garSemo TiTqmis wriul (elifsur) orbitaze. misi saSualo

daSoreba mzisagan 150 mln km-ia. vinaidan orbita elifsuri formisaa da mze ki

elifsis erT-erT wertilSi imyofebba, misgan dedamiwis daSorebac sxvadasxva

dros sxvadasxvaa. yvelaze axlo manZili udris 147 mln km-s (afeliumi), xolo

Sori manZili 152 mln km-s (periheliumi). dedamiwis moZraobis siCqare orbitaze

udris 29,7 km/wamSi. sul Semovlas mzis garSemo igi andomebs 365 dRe-Rames da

6 saaTs. miwa brunavs warmosaxvis RerZze da erT Semobrunebas andomebs 23 sT.,

56 wuTs da 4 wams. miwa, iseve rogorc sxva planetebi, galaqtikaSi monawileobs
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ramdenime brunvaSi:  1. sakuTar RerZze – siCqariT 0,46 km/wamSi;  2. mzis garSemo

orbitaze – siCqare 29 km/wamSi; 3. galaqtikis SigniT, sistemis centris (mzis)

garSemo – 20 km/wamSi;  4. mzesTan erTad - 250 km/wamSi;  5. galaqtiasTan erTad

sxva galaqtikebs Soris - 250 km/wamSi;  es siCqare tyviis siCqareze 1000-jer

metia.

dedamiwis masa ( ) udris 5.976 1027 gr (miaxl. 6 1027 gr). moculoba= 1,083 1027

sm3; simkvrive gamoiTvleba masis da moculobis mixedviT da udris 5,52 gr/sm3.

vinaidan miwis gareTa,qvieri garsis  simkvrive, saSualod 2,2-s udris, imisaTvis

rom miviRoT saSualo simkvrive 5,52, miwis Siga nawilebi unda iyos bevrad

ufro mkvrivi, vidre gareTa garsia. varaudoben, rom Siga birTvis simkvrive aris

13, rac iq arsebuli wnevis pirobebSi Seesatyviseba liTonuri rkinis, an nikel-

rkinis simkvrives.

weliwadis droebi. am droebs gansaZRvravs miwis moZraoba mzis sistemaSi da

mzis siTbos gavlena, rac icvleba wlis ganmavlobaSi miwis RerZis daxrilobis

gamo orbitis, anu ekliptikis sibtyisadmi. miwis brunvis RerZis gadaxra am

sibrtyis marTobidan udris 23,5 –s. amasTan, es gadaxra orbitaze moZraobisas

ar icvleba, amis gamo wlis ganmavlobaSi xan erTi naxevarsferoa mzisgan metad

ganaTebuli da meq siTbos iRebs, xan meore. aseT SemTxvevaSi metad ganaTebul

(gamTbar) naxevarsferoSi zafxulia, xolo naklebad ganaTebulSi, sadac mzis

sxivebis dacemis kuTxe mcire - zamTari. Sualeduri mdebareobisas mze Tana-

brad aTbobs orive naxevarsferos da am dro gazafxuli da Semodgomaa. amave

mdebareobiT ganisazRvreba dRe-Ramis xangrZlivoba zafxulSi, samTarSi, gaza-

fxulsa da Semodgomaze.

mTvare. mTvare warmoadgens dedamiwis erTaderT bunebriv Tanamgzavrs (ix.

cxrili #2). igi saSualod miwis 60 radiusis toli manZiliT aris daSorebuli

miwisgan (daaxloebiT 400 000 km. ). mTvaris radiusi daaxloebiT 1738 km-ia, xolo

diametri – 3475 km., rac TiTqmis oTxjer naklebia dedamiwisaze. mTvaris

saSualo simkvrive miwis simkvrivis 0.6 – s Seadgens (3,3 gr/sm3). ase rom, mTvare

miwaze pataraa da Tan masze msubuqi Sedgeniloba aqvs. miwis garSemo misi erTi

mimoqcevis cikli (erTi savse mTvaridan meoremde) ikavebs 29,5 dReRames (zogi
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monacemiT 28 dReRames). mTvaris orbita miwis orbitasTan qmnis 50 – ian kuTxes,

ris gamoc mTvare iSviaTad xvdeba miwis CrdilSi, magram mzisa da mTvaris

dabneleba gviCveneben, rom iseTi mdgomareoba, rodesac mTvare da miwa erTma-

neTs hfaraven mzis sxivebisgan, mainc xdeba. Tu mTvare moeqca miwasa da mzes

Sua, igi mzes dafaravs mTlianad an nawilobriv da moxdeba mzis dabneleba. Tu

piriqiT, miwa moeqca mzesa da mTvares Sua, miwis Crdili mTvareze daecema da

mTvaris dabnelebas gamoiwvevs, sruls an nawilobrivs. amitom im sibrtyes,

romelSic xdeba mzisa da mTvaris dabneleba Eekliptika ewodeba (eklips –

berZn. _ dabneleba).

mTvaris brunvis periodi sakuTari RerZze da miwis garSemo mimoqcevis dro

erTimeores emTxveva. amitom mTvaris erTi mxare yovelTvis miqceulia miwisaken.

Tanamgzavris meore mxare mecnierebisaTvis ucnobi iyo, sanam misi fotosuraTebi

raketebma ar mogvawodes. mTvaris qanebis absoluturi asaki maszed mopovebuli

nimuSebis radiologiuri gansazRvriT, Seadgens 4,7 miliard wels, anu 0,9

miliardi wliT mets, vidre dedamiwis qanebisa.

mTvaris zedapiri Seswavlilia rogorc astronavtebis mier, ise distan-

ciurad marTvadi kosmosuri mfrinavi aparatebiT. dedamiwisaken miqceuli mxare

xasiaTdeba kraterebiT (CaRrmavebebiT), romelTa diametri aTeuli metrebidan

aseul kilometrebamdea. miaCniaT, rom maTi umetesoba meteoritebis dacemis

kvals warmoadgens, Tumca zogierTi krateri vulkanuri warmoSobisa SeiZleba

iyos. mTvaris zedapiri dafarulia qvebis natexebiT da meteoruli mtvriT,

mineralTa marcvlebiT da miniseburi namsxvrevebiT. erTianad isini qmnian

mTvaris grunts, anu regoliTs. Seswavlis Sedegad dadgenilia zogi gansxvaveba

mTvaresa da dedamiwas Soris. mTvare bevrad pataraa da masze simZimis Zala

Seadgens dedamiwis Zalis 1/6, magnituri veli sustia. mTvares ara aqvs

atmosfero, amitom dRisiT misi zedapiri +115-1200 C cxeldeba, xolo RamiT civia
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cxrili 2

mzis sistemis planetebis maxasiaTeblebi

planeta

D

diametri

Kkm-Si

manZili

mzemde mln

km-Si

orbitaze

mimoqcevis

periodi

TanamgzavrTa

raodenoba

SefardebiTi

masa (miwis

masa = 1)

simkvrive atmosfero zedapiris

temperatura

C0

merkuri 4 880 57,9 88 dRe 0 0,055 5,4 _ dRe +350
Rame _ 170

venera 12 253 108,2 224,7 DdRe 0 0,815 5,2 CO2 Rrub_33
zedap. +480

dedamiwa 12 756 149,6 365,26dRe 1 1,0 5,52 N, O, CO2, Az,

H2O

zedap. +22

marsi 6 774 227,9 687dRe 2 0,108 3,9 CO2, Az, (?) zedap. _23

iupiteri 142 800 778,9 11,86 wl. 13 317,9 1,314 H, He Rrub. _150

saturni 120 000 1427 29, 46 wl 11 95,2 0,704 H, He Rrub. _180

urani 51 800 2870 84, 01 wl 5 14,6 1,21 H, He, CH4 Rrub. _270

neptuni 49 500 4497 164,8 wl 2 17,2 1,67 H, He, CH4 Rrub. _220

plutoni 5 800 5900 247,7 wl 1 0,1(?) 2(?) araa
aRmoCenili

_230 (?)
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_ 1350 C. mTvaris saSualo simkvrive aris 3,3 gr/sm3, riTac mcired gansxvavdeba

dedamiwis zeda fenebis simkvrivisagan, magram miwis saSualo simkvrivis 7/10

Seadgens (gavixsenoT, rom miwis saSualo simkvrive 5,52-ia.). vinaidan MmTvares ar

aqvs atmosfero, aq arc wvima da arc Tovli ar icis, misi zedapiric mcired

icvleba geologiuri procesebiT.

venera. es uaxloesi planetaa da zomiT da simkvriviT hgavs miwas (ix. cxrili

2), magram gansxvavdeba atmosferuli wneviT, romelic 90 – jer metia dedamiwi-

saze. atmosfero ZiriTadad Sedgeba CO2 da H2O-sagan, O2 da HF Zalze cotaa. es

mkvrivi atmosferuli garsi qmnis Rrublebis gauval fenas da warmoSobs

`saTburis efeqts”, ris gamoc mis zedapirze temperatura 7500 –mdea absolutur

nuls zeviT, anu daaxloebiT +4800 C. veneris zedapiri myaria, reliefi zomieri, aq

araa okeaneebi da okeanuri Rrmulebi. planeta nela brunavs miwis brunvis

ukumimarTulebiT, anu aRmosavleTidan daavleTisaken da RerZze Semobrunebas

andomebs 243 miwis dReRames.

marsi. es aris wiTeli planeta. dedamiwas hgavs imiT, rom aqvs daxrili brun-

vis RerZi, ris gamoc misTvis damaxasiaTebelia weliwadis droebi. planetaze icis

giganturi qviSiani qarebi. miwisgan gansxvavdeba zomiT (diametri 6 774 km.), xolo

masa miwis masis 11% Seadgens. simkvrivec naklebia (3,9), dReRamis xangrZlivoba

24,5 saaTia, atmosfeuli wneva 0,5 miwisa. atmosfero Sedgeba CO2 (97%), temperatura

meryeobs _750 dan +150 –mde. araa okeaneebi, magram aris vulkanuri gorebi. erT-

erTi vulkanuri goris diametri 600 km-ia, xolo simaRle 23 km.

asteroidebi. planetebis gverdiT mzis sistemaSi aRsaniSnavia bevrad ufro

mcire zomis sxeulebi, romelTac asteroidebs (varskvlavis msgavss) an planeto-

idebs (planetebis msgavss) uwodeben. isinic mzis garSemo mimoiqcevian marssa da

iupiters Soris orbitaze. planetebisagan gansxvavebiT maT aqvT uweso, kuTxedi

forma, rac maTi sipataravis gamoa (didi ciuri sxeulebi sferuli formisa

arian). fiqroben, rom asteroidebis saerTo ricxvi SeiZleba 30 000 – mde aRwevdes.

maT Soris yvelaze didia ceraris asteroidi (770 km). astronomebis azriT,

asteroidebi warmoadgenen gafantul masas, romelmac mzis sistemis Camoyalibebis

dros ratomRac ver warmoqmna calke planeta da arc sxva planetas SeuerTda.



15

kometebi. esaa ucnauri ciuri sxeulebi, romlebic moZraoben Zalze wagrZe-

lebul elifsur orbitaze, uaxlovdebian mzes da Sordebian mas plutonis orbi-

tis gareTac. kometebis saerTo masa mcirea. maTSi aris amiakis (NH3), meTanis

(CH4), wyalbadis (H2) da cianmeTilis (CH3 CN) molekulebi. rodesac kometa uax-

lovdeba mzes, misi gayinuli nivTierebis nawili gadadis gazSi (sublimacias ga-

nicdis) da `mzis qaris” gavleniT gaidevneba mzisgan sawinaaRmdego mimarTulebiT,

rac warmoqmnis ganaTebul kuds. anu kometa Sedgeba Tavisagan, romelic warmoad-

gens manaTobel myar birTvs da gazebis kudisagan (komasagan _ koma berZ. Tma),

ris gamoc xalxSi maT kudian varskvlavebs uwodeben. zogi kometa, magaliTad ga-

leis kometa, periodulad _ 76 weliwadSi erTxel Cndeba. zogi ki ukan aRar

brundeba, amitom gaurkvevelia, ekuTvnian Tu ara isini mzis sistemas.

meteoritebi. mzis sistemaSi, planetTaSoris sivrceSi, cnobilia mcire zomis

ciuri sxeulebi, romlebsac meteorebs uwodeben. dedamiwa orbitaze moZraobisis

gaivlis am ciuri sxeulebis jgufis axlos, ris gamoc es sxeulebi miizidebian

dedamiwis mier da xdeba maTi SemoWra atmosferoSi. meteorebi kosmosuri

siCqariT moZraoben. haeri maT moZraobas winaaRmdegobas uwevs da Zlieri xaxunis

gamo isini xurdebian da naTebas iwyeben. xalxi maT mowyvetil varskvlavebs uwo-

debs. xSirad meteori haerSive iwveba, magram didi zomisani dedamiwis zedapirze

ecema. amaT ukve meteoritebs uwodeben. meteoritebi formiT namtvrevebs warmo-

adgenen. maTi zedapirebi haerSi swrafi gavlisa da gaxurebis gamo molRobilia

da miniseburi qerqi aqvT gadakruli. zomiT sxvadasxva sididisa arian. magaliTad

tunguskis meteoriti, romelic 1908 wels Camovarda aRmosavleT cimbirSi, ramde-

nime aTeul tonas iwonida, xolo sixote-alinis meteoritis wona savaraudod 100

tonamde iyo. miwis zedapirze dacemisas meteoritebi ormos aCenen, rasac

meteorul kraters uwodeben. cnobilia diablos krateri Crdilo amerikaSi.

Sedgenilobisa da struqturis mixedviT arCeven ramodenime jgufs. aris rkina-

meteoritebi, romlebic rkinisa da nikelisagan Sedgebian da qvameteoritebi, rom-

lebic magmur qanebs uaxlovdebian SedgenilobiT. aris maT Soris gardamavali

rkina-qvis meteoritebi.
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Tavi III Tanamedrove samyaros warmoSoba

3.1. didi afeTqeba da cxeli samyaros modeli

amJamad astrofizikosebs Soris yvelaze meti popularobiT sargeblobs

`cxeli samyaros” modeli, anu warmodegena, romlis Tamaxmad Tanamedrove samyaro

warmoiqmna 15 – 20 miliardi wlis winaT `didi afeTqebis” Sedegad.

dRes dadgenilad iTvleba, rom samyaro arastacionaluria _ igi farTovdeba

da misi Semadgeneli galaqtikebi didi siCqariT scildebian erTimeores.

maSasadame, adreul epoqebSi igi ufro mkvrivi unda yofiliyo. igulisxmeba, rom

arsebobda uzarmazari simkvrivis da warmoudgenlad maRali temperaturis mqone

materiis Segundeba, romelSic Tavmoyrili iyo mTeli samyaros masa, anu

daaxloebiT 15 – 20 mlrd wlis winaT arc varskvlavebi, arc galaqtikebi jer ar

arsebobdnen da nivTiereba imyofeboda iseT mdgomareobaSi, romlis Sesaxeb Zalze

cota ram viciT, iseve rogorc ratom da rogor warmoiSva igi.

am gavarvarebuli masis kolosaluri Sinagani wnevis gamo, garkveul kritikul

momentSi, igi swrafad unda gafarToebuliyo, arsebiTad giganturi afeTqebis

formiT, rasac mecnierebi `did afeTqebas” uwodeben. am afeTqebas, romelic 15

mlrd wlis winaT moxda, Sedegad unda mohyoloda nivTierebis gafantva yvela

mimarTulebiT, rasac Tan axlda simkvrivisa da temperaturis swrafi dacema.

swrafi gafarToebis Sedegad ama Tu im stadiaze turbulenturi (grigaliseburi)

dinebebis gamo unda warmoqmniliyo nivTierebis simkvrivis Tanabari ganawileba

samyaroSi. am gziT gaCndeboda nivTierebis pirveladi Segundebebi, vTqvaT

gazebriv-mtvriseburi nislovanebebi da maT Soris difuziuri materia (gazi). am

Segundebis SigniT nivTierebis diferenciaciis gziT gaCnda protogalaqtikebi,

xolo amaT SigniT _ protovarskvlavebi da varskvlavebi da a. S. miaCniaT, rom

galaqtikebis saSualo asaki 10 mlrd welia, xolo Cveni mze da misi sistema,

daaxloebiT 5 mlrd wlisaa. amrigad, `didi afeTqebis” gamo samyaro mimdinare

procesebis Sedegad samyaro (kosmosi) gaxda iseTi, rogoric amJamad aris. magram

geologiisaTvis sainteresoa Tavad mzis sistemis da, kerZod, dedamiwis
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warmoSobis sakiTxi. am sakiTxze mecnierebaSi warmoiSva gansxvavebuli

Sexedulebebi, varaudebi, anu hipoTezebi, romelTac 250-mde wlis istoria aqvs.

3.2. kosmogonuri hipoTezebi da warmodgenebi dedamiwis warmoSobis Sesaxeb

berZnuli sityva `kosmosi” niSnavs ciuri sxeulebisa da maTi sistemebis

erTobliobas, romlis Semadgenlobasi Sedis mzis sitemac da, maSasadame,

dedamiwac. kosmogonia ki arismecniereba ciuri sxeulebis warmoSobisa da

ganviTarebis Sesaxeb. mzis sistemis warmoSobis mecnieruli axsnis cdebs 250-mde

wlis istoria aqvs. me – 12 da me -19 saukuneebSi, rodesac kosmosis Seswavlis

teqnikuri saSualebebi jer kidev primitiuli iyo, samyaroSi aRmoCenili iqna

aramarto manamde ucnobi varskvlavebi, aramed mravalricxovani nislovanebebi,

anu varskvlavTSorisi materiis Rrubliseburi warmonaqmnebi (nebulozebi),

romlebic mecnierebma gavarvarebuli gazebis dagrovebebad miiCnies. am

nislovanebebs aRmoaCndaT brtyeli linziseburi, an spiraluri forma, rac maT

brunviT moZraobaze miuTiTebda, es dakvirvebebi gaxda pirveli kosmogoniuri

hipoTezebis safuZveli. SemdgomSi, ciur sxeulebze dakvirvebis teqnikuri

saSualebebis srulyofisa da dagrovili codnis Sesabamisad, icvleboda

kosmogoniuri hipoTezebic, rac garkveul gavlenas axdenda geologiuri

mecnierebis ganviTarebazec. swored am TvalsazrisiT  aris geologebisaTvis

saintereso arsebuli hipoTezebis gacnoba, radgan miwis, rogorc ciuri sxeulis

warmoSoba-ganviTareba ganxiluli unda iqnes mzis sistemisa da saerTod

kosmosis ganviTarebasTan kavSirSi.

3.3. adreuli kosmogoniuri hipoTezebi

kosmiuri nislovanebebisagan mzis sitemis warmoSobis axsnis pirveli

mecnieruli cda ekuTvnis germanel filosofoss imanuel kants (1724 – 1804). man

niutonis kanonebze dayrdnobiT 1755 wels gamoTqva mosazreba, rom samyaro

Sedgeboda gafantuli myari da civi materiisagan, romelsac qaoturi moZraoba
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hqonda, msoflio mizidulobis kanonis Sesabamisad materiis nawilakebma daiwyes

ufro msxvil xeulebad SeerTeba, xolo urTierTSejaxebis Sedegad SeiZines

mimarTuli brunviTi moZraoba da siTbo. mizidulobis Zalebis moqmedebam

gamoiwvia centraluri masebis warmoSoba, romelTa garSemo moZraobdnen

danarCeni masebi. amgvari gziT gaCnda mze, xolo mis garSemo mbrunavi

materiisagan _ planetebi. kantis azriT, mze warmoadgens gavarvarebul, magram

gacivebad masas, ris gamoc mze droTa ganmavlobaSi unda Caqres. kantis hipoTezas

mecnierebisaTvis didi mniSvneloba hqonda, vinaidan manamde samyaro ucvlelad

warmoedginaT.

1796 wels framgma maTematikosma da astronomma pier laplasma (1749-1827)

wamoayena mzis sistemis warmoSobis sakuTari hipoTeza. igi miznad isaxavda aexsna

am sistemis kanonzomierebebi. kerZod, im droisTvis ukve cnobili iyo planetebisa

da maTi Tanamgzavrebis TiTqmis wriuli orbitebi da maTi moZraoba erTi

mimarTulebiT da erT sibrtyeSi. aqedan laplasi askvnida, rom yovelive amis

mizezi iyo mzis sistemis yvela sxeulis saerTo warmoSoba. misi azriT, mzis

sistema Camoyalibda uzarmazari pirveladi nislovanebisagan, rogoric mzis

atmosferoa da mas axasiaTebda neli brunva. xangrZlivi drois manZilze

nislovaneba civdeboda da ikumSeboda, ris gamoc izrdeboda brunvis kuTxuri

siCqare. nislovanebis forma uaxlovdeboda brtyeli diskos moyvanilobas,

romlis centrSi Camoyalibda pirvelyofili mze. rodesac brunvis siCqarem

miaRwia kritikul zRvars, ekvatorul sibrtyeSi mzes moswyda nivTierebis

garkveuli masa, romelic ganagrZobda mzis garSemo brunvas. garkveuli drois

Semdeg amave gziT moswyda axali masa, romelic pirvelis SigniT iyo

moTavsebuli da a.S. es mowyvetili masebi Segundda sferuli formis sxeulebad,

romlebic Semdeg Camoyalibdnen planetebad da maT Tanamgzavrebad.

i. kantisa da p. laplasis Sexedulebebs xSirad erTiani hipoTezis saxeliT

moixseniebdnen, rac ar aris gamarTlebuli maT Soris arsebuli gansxvavebebis

gamo. kerZod, kantisaTvis nislovaneba Sedgeboda civi da myari sxeulebisagan da

siTbo maT mxolod Semdeg SeiZina, maSin rodesac laplasi nislovanebas miiCnevda

gavavarebul gazad. amis garda kanti Tvlida, rom nislovanebaSi gaCnda
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centraluri masa _ mze, romlis garSemo dajgufdnen imave nislovanebisagan

warmoqmnili planetebi, xolo laplasis azriT, planetebis winamorbedi masebi

mzes moswydnen da am mowyvetilimasebisagan warmoiSvnen. kantisa da laplasis

hipoTezebSi me-19 saukunis damlevs da me-20 saukunis dasawyisSi waawydnen rig

winaaRmdegobebs da iseT axal faqtebs, rom uZluri aRmoCdnen aexsnaT mzis sis-

temisa da planetebis moZraobis zogi Tavisebureba. amitom me-20 saukunis

damdegisTvis kantisa da laplasis hipoTezebi istoriis sakuTreba gaxda.

3.4. evolucionuri hipoTezebi

axal kosmogoniur hipoTezebs unda daeZlia adreul hipoTezebSi arsebuli

winaaRmdegobebi, magram maTi umetesoba katastrofistuli Sexedulebis rigisa

iyo. isinic mzisagan nivTierebis watacebas gulisxmobdnen, xolo Tavad mzis

warmoSobis sakiTxi arsebiTad ugulvebelyofili iyo.

katastrofuli hipoTezebis kritikulma analizma mecnierebi daarwmuna imaSi,

rom mzis sistemis warmoSobis axsna SeuZlebelia kosmosis evoluciis procesis

gaTvaliswinebis gareSe. amerikeli, evropeli da yofili sabWoTa kavSiris

mecnierTa mcdelobiT me – 20 saukunis meore naxevarSi Camoyalibda

evolucionuri Sexedulebebi, romlebic kosmosuri materiis erTi formis meoreSi

gadasvlas da evoluciur ganviTarebas gulixmobdnen.

mecnierebs kosmosuri materiis evoluciis procesi Semdegnairad aqvT

warmodgenili. varskvlavTSorisi sivrcis gazi imdenad mcire simkvrivisaa, rom

SeuZleblad miaCniaT aseT garemoSi raime stabiluri da damoukidebeli ciuri

sxeulebis warmoSoba. magram droTa ganmavlobaSi kondensaciis gziT es gazi

gadaiqceva wvril mtvrisebur nawilakebad, romlebic mizidulobis Zalis

gacleniT ikribebian. amas gravitaciuli kondensacia ewodeba. am gziT

warmoiqmnebian gazebriv-mtvriseburi nislovanebebi, romelTa simkvrive

mniSvnelovnad sWarbobs varskvvlaTSorisi gazebisas. amitom axla ukve

SesaZlebeli xdeba nislovanebebis arseboba erTian damoukidebel sxeulebad.

gazis kondensaciisa da mtvriseburi nawilakebis Sekrebis procesis Semdgomi

gagrZeleba iwvevs boWkovani nislovanebis warmoqmnas da mis SigniT materiis
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raodenobrivi diferenciaciis (gadanawilebis) gziT uzarmazari varskvlaviseburi

Segundebebis warmoSobas. es ukanaskneli jer kidev ar warmoadgenen varskvlavebs

da axasiaTebT susti naTeba. mizidulobis ZaliT Semdgomi SekumSva da simkvrivis

zrda xels uwyobs temperaturis zrdas, xolo am ukanasknelis garkveuli zRvris

miRwevisas _ birTvuli reaqciebis ganviTarebas (wyalbadis atomebis SeerTebiT

heliumis miRebas). ase ibadebian kaSkaSa varskvlavebi, romelTa Soris manZilebi

imdenad didia, rom maTi urTierTgavlena da amis Sedegad daSla ar xdeba. droTa

ganmavlobaSi energiis xarjvisa da gamosxivebis gamo xdeba kaSkaSa varskvlavebis

gadaqceva jer rigiT (saSualo, yviTel) varskvlavebad, xolo Semdeg _ Camqral

varskvlavebad.

amrigad, kosmosuri materiis evoluciis procesi SeiZleba warmovidginoT

Semdegi gamartivebuli sqemis saxiT: 1. varskvlavTSorisi gazi _ 2. gazebriv-

mtvriseburi nislovaneba _ 3. boWkovani nislevaneba varskvlavuri SegundebiT _ 4.

axali kaSkaSa varskvlavebi _ 5. rigiTi (saSualo) varskvlavebi _ 6. Camqrali

varskvlavebi (civi da bneli kosmiuri nivTiereba, ferfliani nacari). aRniSnuli

evoluciuri procesis garkveul stadiaze SesaZlebeli xdeba varskvlavTa

garSemo planetebis warmoSoba da dajgufeba. dReisaTvi miaCniaT, rom mkvriv

boWkovan dajgufebaSi Camoyalibebuli varskvlaviseburi Segundebis, anu

pirvelyofili mzis garSemo da mis ekvatorul sibrtyeSi warmoiqmneba disko-

seburi an linziseburi sxeuli, romlis materiis mniSvnelovani nawili swrafi

brunvis gamo ver uerTdeba mzes. am sxeulis SigniT nivTiereba uTanabrod iyo

ganawilebuli. gravitaciuli kondensaciis Sedegad am sxeulis ekvatorul

sibrtyeSi Cndeba Segundebebi _ protoplanetebi, romelTagan mxolod zogierTi

SemorCa da Camoyalibda planetad. planetebi erTimeorisagan dacilebuli iyvnen

usafrTxo manZilebiT, raTa ar darRveuliyo maTi gravitaciuli wonasworoba

sivrceSi. zogi mecnieris azriT planetTa Sedgeniloba dasawyisSi erTgvarovani

unda yofiliyo, magram mzis energiis gavleniT mzesTan axlomyof planetebs

msubuqi elementebis nawili sivrceSi gafantvis gziT unda daekargaT. sxva

mecnierebis mixedviT, ki nivTierebis diferenciacia unda momxdariyo jer kidev

planeturi sxeulebis Camoyalibebamde. aRsaniSnavia, rom miwis jgufis Sida
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planetebi (merkuri, venera, dedamiwa, marsi) warmoqmnis Semdegac ganicdidnen

gravitaciul wazrdas (akrecias), liTonuri nivTierebis TandaTani matebis gziT.

akreciis energiis gamoyofa iwvevda miwis SigneTis pirvelad gaxurebas da

nivTierebis pirvelad gravitaciul diferenciacias. ase rom, planetebi ukve

adreul stadiebze iwyebdnen Camoyalibebas ufro mkvrivi da ZneladlRvobadi

liTonuri birTviT da naklebad mkvrivi da adviladlRvobadi silikaturi

mantiiT. dasaSvebia isic, rom miwis jgufis planetebma mzesTan siaxlovis gamo

da mzismieri qaris (gamosxivebis) gavleniT dakarges msubuqi (aqroladi)

elementebis didi nawili da amitomac Sedgebian umTavresadD qvieri, rkina-

silikaturi masalisagan, maSin rodesac gare planetebi agebulni arian ZiriTadad

yinulisa da gayinul mdgomareobaSi myofi msubuqi gazebisagan: wyalbadis,

amiakis, meTanis da sxvaTagan.

yovelive zemoTqmulidan unda davaskvnaT, rom mzis sistemis planetebi, maT

Soris miwac, gaCndnen ara mzisgan mowyvetis gziT, aramed kosmosis gazebriv-

mtvriseburi nislovanebis TandaTani hardaqmnis gziT. miwa kidevac rom

Casaxuliyo rogorc civi planeta, misi Sinagani siTbos dagroveba unda gamoewvia

mTel rig faqtorebs, aseTebad miaCniaT: miwaze meteoritebis dacema, anu

gravitaciuli akrecia siTbos gamoyofiT; miwis SigneTSi gravitaciuli

diferenciacia birTvisa da mantiis warmoqmniT da siTbos gamoyofiT;

radioaqtiuri elmentebis daSla didi raodenobis siTbos gamoyofiT; qimiuri

reaqciebi da sxv.



22

Tavi IV. dedamiwis saerTo ragvaroba

miwis forma da sidide

dedamiwa ciuri sxeulia da samyaros mcire nawilis _ mzis sistemis erT-erT

planetas warmoadgens. misi erTianad danaxva adamians ar SeeZlo da amitom misi

formisa da sididis Sesaxeb ar hqonda swori warmodgena. rasac xedavda, imis

mixedviT, miwa adamians warmoedgina rogorc Tvaluwvdeneli vake, metad Tu

naklebad mTebiT mofenili da zRvebiT garemoculi.

Zveli berZeni mecnierebi ukve me – 5 saukuneSi Cvens welTaRricxvamde mividnen

daskvnamde, rom miwis forma sferuli aris. aristotelem me – 4 saukuneSi Cv. w.

aRricxvamde gamoiyena iseTi sabuTic, rogoric aris mTvareze miwis Crdilis

yovelTvis rkaluri konturi mTvaris dabnelebisas. is aRniSnavda, rom yvela

mdebareobaSi wriuli Crdilis mocema mxolod sferul sxeuls SeuZliao. dRes

miwis sferuli forma adamians SeuZlia dainaxos xelovnuri Tanamgzavrebidan

gadaRebuli fotosuraTebiT, an uSualo dakvirvebiT.

rac Seexeba miwis sidides, ukve me – 3 saukuneSi Cven welTaRricxvamde

berZenma mecnierma eratosTenem moaxerxa misi gazomva. amisaTvis man gamoiyena

sferos, rogorc geometriuli figuris, Tviseba, romlis mcire nawiliT

SesaZlebelia mTeli zedapiris aRdgena. saWiro iyo am mcire nawilis, anu rkalis

sigrZisa da misi Sesatyvisi centraluri kuTxis sididis codna. eratosTenem

icoda, rom egviptis qalaqebi qairo da siena (asuani) ert meridiaze mdebareoben.

maSasadame manZili maT Sua sisi wris rkals warmoadgens. es manZili samxedro

Saragzas emTxveoda da kargad iyo gazomili. gasazomi rCeboda rkalis Sesatyvis

centraluri kuTxe. es amocana eratosTenem martivad gadawyvita. man icoda, rom

zafxulis ardadegis dRes (22 ivniss) mzis sxivebi sienSi marTobuli arian, xolo

aleqsandriaSi – daxrili da SveulTan qmnian α kuTxes.  sienSi da aleqsandriaSi

gatarebuli miwis zedapirisadmi marTobuli xazebi (Sveulebi) gadaikveTebian

wris centrSi da maSasadame qmnian α1
centrul kuTxes. α = α1

(ratom?).

eratosTenem gazoma α kuTxe da amiT gaigo α1
– is sidide, rac igivea rom gaego
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saTanado rkalis gradusuli sididi. es rkali, anu manZili sienidan

aleqsandriamde, gayo α -ze da miiRo erTgradusiani rkalis sigrZe. es ricxvi

gamravlebuli 360 – ze iqneba mTeli meridianis wrexazis sigrZe _ ℓ. ℓ = 2пR, R =

amiT man gaigo radiusis sigrZe da amiT mTeli meridianis sigrZec. aRmoCnda, rom

eratosTenes mier miRebuli ricxvebi mcired gansxvavdebian Tanamedrove gazom-

vebis Sedegebisagan. amgvarad, miwa rom sferulia, didi xania mtkiced aris dad-

genili, magram ratom aris igi sferuli, es ucnobi iyo. am sakiTxs me - 17

saukuneSi i. niutonma mohfina Suqi. msoflio mizidulobis kanonis Tanaxmad

mizidvis Zala masis centrisken aris mimarTuli da yovelma didma sxeulma

(aglomeratma, grovam) sferuli forma, anu yvelaze racionaluri geometriuli

forma unda miiRos. amitomac arian planetebi sferuli formisa, xolo

asteroidebs, romlebic gacilebiT mcire zomisa arian, SemTxveviTi kuTxedi

forma aqvT.magram niutonmave gamosTqva azri, rom miwa zustad sferuli ar

SeiZleba iyos, vinaidan igi RerZze brunavs. amitom brunvis xazobrivi siCqare

ekvatorTan udidesi iqneba, xolo polusebTan nulis toli. am moZraobam unda

warmoSvas centridanuli (centrgamridi) Zala, romelsac simZimis Zalis

sawinaaRmdego mimarTuleba eqneba da gamoakldeba simzimis Zalas. polusebisaken

es Zala TandaTan klebulobs da nuls utoldeba. am mizezTa gamo miwa

ekvatorTan gamoiburceba, xolo polusebTan Cabrtyelebuli unda iyos. amrigad,

meridianis forma iqneba ara wrexazi, aramed elifsi, romlis mokle RerZi

daemTxveva brunvis RerZs. miwis brunvisas elifsi Semoxazavs figuras, romelsac

brunviTi elifsoidi ewodeba. e. i. miwis forma aris ara sfero, aramed

elifsoidi.

niutonis es mosazreba safrangeTis mecnierebaTa akademiis eqspediciebma

Seamowmes gazomvebiT da daadastures kidec. amJamad miRebulia, rom miwis

polusuri radiusi Rp udris 6356, 912 km, xolo ekvatoruli Re udris 6378,388 km.

sxvaoba maT Soris aris 21,4765 km. aqedan Cans, rom miwis Cabrtyeleba, anu

eqscentrisiteti udris 1 : 297( 30 – santimetriani radiusis mqone globusze es

Cabrtyeleba erTi milimetri iqneba, e. i. praqtikulad SeumCneveli darCeba).
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raki viciT miwis radiusis sidide, Zneli ar aris miwis zedapiris farTobisa

da misi moculobis gamoTvla. farTobi S = 4 пR2 =  510 · 106 km2. moculoba V = 4/3 пR3

= 1, 083· 10 12 km3.

myari miwis zedapiri Zlier uswormasworoa da verc sferod da verc

elifsoidad ver CaiTvleba, magram miwis zedapiris TiTqmis sami meoTxedi

dafarulia wyliT. amitom miwis elifsoidis zedapiris fizikur gamoxatulebad

swored okeaneebis zedapiri igulisxmeba. magram arc es aris swori gamoxatuleba,

vinaidan kontinentebis masa okeanis wyals Tavisken izidavs da amis gamo okeanis

done kontinentebTan miaxlovebisas metad an naklebad amaRlebulia da amitom

elifsoidi deformirebulia da mas geoids uwodeben. geoidi ar aris romelime

wesieri geometriuli figura. igi warmosaxviTi figuraa, romlis forma miwis

zedapirze da SigneTSi masaTa gadanawilebis gamomxatvelia da damaxasiaRebelia

miwisaTvis. geoidis zedapiri zeviT iwevs kontinentebis farglebSi da qveviT _

okeaneebSi. gansxvaveba elifsoidis zedapirisagan aTiode metrebs Seadgens, magram

zusti maTematikuri gamoTvlebisaTvis, kerZos, Tanamgzavrebis an raketebis

gaSvebisas es gasaTvaliswinebelia.

gravitacia, masa da simkvrive.

yoveli movlena miwis, zedapirze Tu mis qveS, miwismieri mizidulobis

garemoSi mimdinareobs, anu miwis gravitaciul velSi xdeba. asea yvela

geologiuri procesic. imave gravitacias unda vumadlodeT, rom miwas gazebrivi

atmosfero aqvs. zeviT gasrolili qva gravitaciis sawinaaRmdegod moZraobs,

magram gravitacia mis siCqares TandaTan amcirebs, bolos qva SeCerdeba da ukan

wamova miwisken. asevea haeris nawilakebic, magram Tu nawilakis siCqare imdenad

didia, rom misi moZraobis energia metia, vidre miwis miziduloba, es Zala mas

ukan veRar daabrunebs. im siCqares, romelic kmara imisaTvis, rom sxeuli gascdes

miwis mizidulobas, gasxltomis siCqare hqvia. miwis zedapirze gasxltomis

siCqare udris 11 km/wm. imisaTvis, rom raketa miwas gascildes, misi siCqare amdeni

an amaze meti unda iyos.

sxvadasxva planetis SemTxvevaSi gravitaciac sxvadasxvaa da rac ufro didia

planeta da didi masa aqvs, miT metia gravitacia. amitom aris, rom patara mTvaris
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garSemo atmosfero ar aris. gravitaciam SesaZlebeli gaxada miwis masisa da

simkvrivis gazomva. imisaTvis, rom miwis masa gavzomoT, unda vicodeT misi

moculoba da simkvrive. moculoba viciT V= 1,083x 1012 km3, saZebnia simkvrive.

niutonis msoflio mizidulobis kanonis Tanaxmad ori sxeulis urTierT-

miziduloba pirdapirproporciulia masis da ukuproporciulia maTi centrebidan

manZilebis kvadratisa. aqedan gamodis, rom romelime sxeulis wona P (anu miwis

mier misi mizidulobis Zala) proporciulia am sxeulis masis (m) namravlis miwis

masaze (M), gayofils miwis radiusis kvadratze (R2), e. i. P =……… k aris

proporciulobis koeficienti, romlis sidide me-18 saukubesi gazoma ingliselma

kavendiSma da igi udris 9,67x 10-8 CGS sistemaSi.

imisaTvis, rom gavzomoT sxeulebis urTiermiziduloba, unda jer gavigoT

sakmaod didi sxeulis masis moqmedeba, anu avwonoT igi. amiT vipoviT am Zalis

Sefardebas miwis masasTan.am midgomiT sxvadasxva xerxiT svades miwis simkvrivis

gazomva. yvelaze xelsayreli aRmoCnda mobrunali sasworiT gazomva, rac imave

kavendiSma gamoiyena, xolo Jolim – martivi, magram Zalze mgrZnobiare TefSebiani

sasworiT gazoma. kavendiSma sxeulad airCia tyviis burTi (A) da Seadara misi

wona romelime mcire sxeuls (a) da dedamiwis masas a : A : M, e.i. ramdenjerac

A metia a –ze, imdenjer M metia A –ze. Casva miRebuli sidideebi formulaSi M=

sadac P sxeulis wonaa, R _ miwis radiusi, m –patara sxeulis wona, k –

proporciulobis koeficienti. ase, rom aiwona miwa, romlis masa M = 6·1027 gr.

vinaidan moculoba ukve cnobili iyo, mTeli miwis saSualo simkvrive gamovida

5,52 gr/sm3. magram es simkvrive sWarbobs yvela cnobili qanis simkvrives, romelic

3,3 –ze meti ar aris, xolo granitisa 2,7 –ia. saSualo rom miviRoT, miqis

SigneTSi nivTierebis simkvrive meti unda iyos da amJamad miaCniaT, rom gulSi igi

11-mde izrdebada igi nikel-rkiniT aris agebuli (nife _ Ni, Fe). aseti garemoeba

unda momxdariyo nivTierebis gravitaciuli diferenciaciis Sedegad, rac Txevad

da sustad blant sxeulSi SedarebiT advili warmosadgenia, magram myar miwaSi –

Zneli. Tumca igulisxmeba, rom es procesi Zalian nela unda ganviTarebuliyo da

rom garkveuli, Zalian mcire denadoba wnevisa da temperaturis gazrdiT myar

nivTierebasac unda axasiaTebdes.
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simZimis Zalis intensivoba miwis zedapirze araTanabrad aris ganawilebuli.

igi Cveulebriv izomeba im aCqarebiT, romelsac es Zala aZlevs sxeuls vardnis

procesSi. miwa rom sferuli iyos da uZravi, es Zala zedapirze Tanabari

iqneboda. elifsoidurobis gamo igi unda Seicvalos ekvatoridan polusebisaken:

ekvatorze umciresi iqneba, polusebze ki udidesi. marTlac gamoTvliT dadginda,

rom ekvatorze g = 978 sm/wm2, polusebze = 985 sm/wm2, xolo TbilisSi = 980 sm/wm2.

garda am ganeduri cvalebadobisa, g –s Semcireba xdeba dedamiwis zedapiridan

simaRlis zrdasTan erTad, radgan aq g = sadac h – simaRlea miwis zedapiridan.

sakiTxavia, rogoria simZimis Zalis intensivobis ganawileba miwis SigniT,

siRrmeSi. niutonis kanonis Tanaxmad, rac ufro axlo varT mizidulobis

centrTan, Zala kvadratSi izrdeba, magram aseTi ram xdeba, roca mimzidveli

masebi erTimeoris gareT mdebareoben. magram Tu sxeuli SigniT mdebareobs, maSin

mis gareT mdebare miwis nawili gamoakldeba simZimis Zalas, vinaidan am nawilis

Semadgeneli nivTierebis mizidulobis Zala baTildeba da nuls udris. SigniT

moTavsebul sxeuls mxolod mis qveS darCenili masa izidavs, xolo gareT

darCenili masa TiTqos arc arsebobs. rac ufro Rrmas CaviwevT, miT ufro

naklebia mizidulobis Zala da miwis centrSi igi nuls gautoldeba.

rac Seexeba wnevas, cnobilia, rom mas iwvevs romelime wertilis zeviT

mdebare fenebis simZime da fenebis svetis simaRle swored centrSi iqneba

yvelaze meti. amitom dawolac aq iqneba udidesi. gamoTvlilia, rom miwis

centrSi wneva 3,3 _ 3,5 milion atmosferos udris, Tanac es wneva hidrostatiuri

xasiaTisaa, anu yovelmxriv aris mimarTuli.

4.3 geoTermia

aRniSnaven miwis siTbos or ZiriTad wyaros _ mzis siTbo da miwis Sinagani

siTbo. miwis zedapiris temperatura icvleba dReRameSi (dRisiT meti, RamiT nak-

lebi) da wlis ganmavlobaSi (zafxulSi meti, zamTarSi naklebi). magram rogoria

mdgomareoba am mxriv zedapiris qveS? gamoirkva, rom miwis zedapiridan siRrmeSi

temperaturis dReRamuri cvlileba TandaTan iklebs da garkveul siRrmeze igi

zamTar-zafxul ucvleli rCeba. im siRrmes, sadac dReRameSi da wlis ganmavloba-

Si ucvleli temperatura iwyeba, mudmivi temperaturis done ewodeba. es is donea,
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sadamdec aRwevs mzis siTbos uSualo gavlena. aq temperaturis dReRamuri,

sezonuri, wliuri da saukuneebrivi ryeva ar SeimCneva. mudmivi temperaturis

donis siRrme da Tavad temperaturis sidide sxvdasxva mxareSi sxvadasxvaa da

havis mixedviT miwis zedapiris saSualo wliur temperaturas udris.

am donis qveviT siRrmeSi temperaturis sezonuri cvlileba aRar SeiniSneba,

magram temperatura izrdeba siRrmesTan erTad. aseTi zrda gvirabebSi, SaxtebSi,

burRilebSi xdeba kanonzomierad, Tumca sxvadasxva adgilebSi sxvadasxva zomiT.

saSualod aRniSnaven, rom yovel 100 m-ze temperapura izrdeba 30, e.i. 33 m-ze 10 –

iT, Tumca vulkanur mxareebSi cvla xdeba ufro swrafad, kerZod, 7-10 m-ze, xolo

kolis naxevarkunZulze _ 153 m-ze. am garemoebis daxasiaTebisaTvis SemoRebulia

specialuri sidideebi: 1. temperaturis namats (zrdas) sigrZis erTeulze, vTqvaT

100 m-ze, geoTermiuli gradienti ewodeba, kerZod, 100 m-ze iqneba 30, 1 km-ze 300; 2.

Sebrunebul sidides, anu manZils, romezec xdeba temperaturis cvla 10-iT,

ewodeba geoTermiuli safexuri. magaliTad, 100 m : 30 = 33m. es iqneba safexuri,

Tanabari temperaturis mqone miwis siTtmis wertilebis SemaerTebeli xazebi

iqneba geoizoTemebi. maTi moxazuloba uswormasworoa da uaxlovdeba miwis

zedapiris moyvanilobas, anu reliefis formas. miwa rom sferuli da

erTgvarovani yofiliyo, geoizoTermebi koncentruli wrexazebi iqneboda.

temperaturis mateba miwis centrisken iseve rom gagrZelebuliyo, rogorc

zedapirTan axlos aris, centrSi temperatura 200 0000 miuaxlovdeboda. gamoirkva,

rom did siRrmeebSi temperaturis amaRleba TandaTan ufro nela mimdinareobs,

anu geoTermuli gradienti mcirdeba, anu geoTermuli safexuri izrdeba. amJamad

miRebuli Sexedulebis Tanaxmad miwis centrSi 100 0000 –ze naklebi, 4-6 aTasi

gradusi unda iyos. is garemoeba, rom temperatura miwis siRrmeSi izrdeba,

gvafiqrebinebs, rom SigneTidan zedapirisken, anu maRali temperaturidan

dabalisaken, siTbos mudmivi nakadi moZraobs, es nakadi gazomilic aris. miwis

zedapiris yoveli 100 m2 sekundSi 1,2 kaloria siTbos atarebs da maSasadame, miwa

siTbos uzarmazar raodenobas xarjavs. adre miaCndaT, rom miwa warmoSobisas

Zlier mxurvale iyo da siTbos didi maragi hqonda, magram gamoirkva, rom asec

rom yofiliyo, miwis gacieba 40 milioni weliwadi unda gagrZelebuliyo. dRes
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dadgenilia, rom miwa 4,5 miliardi weliwadi arsebobs. am winaaRmdegobis axsna me-

20 saukuneSi moxerxda, mas Semdeg, rac radioaqtiuri elementebi iqna aRmoCenili.

es qimiuri elementebi ganuwyvetliv daSlas ganicdian da siTbos did raodenobas

warmoSoben, ase, rom miwa siTbos ki ar xarjavs mxolod, aramed warmoSobs kidec.

cxadia, radioaqtiuri nivTiereba klebulobs da miwa mainc unda civdebodes,

magram es gaciveba Seudareblad nela xdeba, vidre winaT miaCndaT. sayuradReboa,

rom siTbos nakadi kontinentebSi da okeanis fskerSi TiTqmis Tanatoli aris da

udris 1,2 x 10-6 kaloriis yovel sm2/wm-Si.

4.4. miwis magnetizmi

ukve Zvel droSi cnobili iyo, rom zogi rkinis madani rkinis sagnebs izidavs.

iseTi qani cnobili iyo mcire aziis qalaq magneziasTan da amis mixedviT mas

magneti, anu magniti daaerqva. me-12–me-13 saukuneebSi yuradReba mieqca imas, rom

Tavisuflad moZravi magnituri isari garkveul orientacias iCens. amis

safuZvelze Seiqmna kompasi. magnituri isris im bolos, romelic CrdiloeTisken

iyureba, Crdilo polusi ewodeba, xolo meores - samxruli. erTi magnitis

Crdilo polusi meoris samxruls izidavs, xolo Crdilos ukuagdebs. magnits

gaaCnia magnituri veli, romelic mis gareTac vrceldeba da TandaTan sustdeba

da bolos qreba. ingliseli mecnieri gilberti 1600 wels mivida daskvnamde, rom

miwac uzarmazar magnits warmoadgens, Tavis garSemo warmoSobs magnitur vels

da ase gansazRvravs magnituri isris mdebareobas, miwis ori magnituri polusi

aqvs, anu magnitur dipols warmoadgens. erTi geografiuli Crdilo polusis

axlosaa, meore ki samxreT polusis axlos. maTi mdebareoba aRniSnulia

naxevarsferoebis fizikur-geografiuli rukebze. magnituri isris gaswvriv

atareben magnitur meridianebs. es meridianebi geografiul neridianebs hkveTen da

masTan qmnian garkveul kuTxes. gadaxris am kuTxes deklinacias (mixrilobas)

uwodeben. magnitur polusebTan  magnitis isari vertikalurad dgeba. am daxras

inklinacia (daxra, daxriloba) hqvia. or poluss Sua garkveul xazze isari

horizontaluria da am xazs magnituri ekvatori ewodeba. imis gamo, rom miwa

araa sferuli da arc erTgvarovani, magnituri meridianebi ar warmoadgenen
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wesier wrexazebs. mainc miwis zedapirze meridianebis qsels garkveuli xasiaTi

aqvs da miwis didi monakveTic garkveuli magnituri maCveneblebiT xasiaTdeba,

rasac normalur magnitur vels uwodeben. im SemTxvevaSi, Tu magnituri

elementebi sul sxvaa, vidre normuli velis maCvenebeli, amas magnituri anomalia

hqvia. amis gamomwvevi mizezi adgilobrivi xasiaTisaa, magaliTad, rkinis madani,

romelic  sakuTar magnitur vels warmoqmnis da magnituri isris gadaxras iwvevs.

amis magaliTia kurskis magnituri anomalia ruseTSi.

miwis magnituri veli cvalebadia droSic, rasac saukunebriv variacias

uwodeben. am magnitur velSi moTavsebuli romelime sxeuli SeiZleba

damagnitdes, sxva SemTxvevaSi ki - ganmagnitdes. magaliTad, cnobilia, rom kiuris

wertilze, rac 7500 С udris, magniti ganmagnitebas ganicdis. mdnari magma

zedapirze amosvlisas civdeba da magnituri Tvisebebis mqone mineralebi da-

magnitdeba. gacivebis Semdegn qanis magnetizmi igive darCeba, rac man miwis

magnituri velis gavleniT SeiZina. amis Semdeg miwis magnituri veli kidevac rom

Seicvalos, es SeZenili damagniteba qans isev SerCeba, rasac naSTi an gadmonaSTi

magnetizmi ewodeba. zogjer gadmonaSTi magnitizmi danaleq qanebsac axasiaTebs,

Tu maTSi Sesaferi Tvisebebis mineralebis namsxvrevebi aris.

gadmonaSTi magnetizmis kvlevam mecnierebi miiyvana im daskvnamde, rom

kontinentebi miwis polusebisa da erTmaneTis mimarT gadaadgilebas ganicdian,

anu kontinentebi moZravi arian. am sakiTxs kursis saTanado adgilas SevexebiT.

4.5. geosferoebi

cnobilia, rom miwa Sedgeba gansxvavebuli fenebisagan, romlebic

koncentrulad arian ganlagebuli miwis centris garSemo. maT geosferoebs

uwodeben. Tu garedan daviwyebT, pirveli iqneba atmosfero, anu gazebrivi fena,

romelic mTel miwas hfaravs. Semdegia Txevadi hidrosfero, anu wylis garsi,

romelic moicavs okeaneebs, zRvebs, xmeleTis zedapirul da miwisqveSa wylebs.

myari miwis gare fenas liTosferos, anu qvis sferos uwodeben. amJamad am

saxelwodebiT aerTianeben miwis qerqs da mis qveS ganlagebuli zeda mantiis sul

zeda nawils. miwis qerqi myari nivTierebis metad Tu naklebad Txel fenas
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warmoadgens. miwis im fenas, sadac atmosfero, hidrosfero da qerqi erTmaneTs

xvdebian da romelSic cocxali organizmebi binadrobdnen,

biosferos uwodeben. qerqs qveS 2900 km siRrmemde ganlagebulia mantia (samosi,

mosasxami). igi miwis gulamde vrceldeba. Tavad guli Sedgeba gare da Sida

birTvebisagan. gare birTvi Txevadi igulisxmeba, xolo Siga birTvi-myari. vinaidan

miwis qerqisa da liTosferos Sesaxeb kursis gavlisas araerTxel mogviwevs

saubari, amJamad mxolod atmosferos da hidrosferos davaxasiaTebT.

atmosfero. atmosfero aris sakmaod sqeli gazebrivi garsi, romelic

mTlianad hfaravs miwas. moculobiT igi Warbobs planetis danarCen nawils,

xolo masa miwis masis erT memilioneds udris. zeviT atmosfero TandaTan

gadadis kosmosSi. aq sazRvari pirobiTia da zeda zRvrad iTvleba done, sadac

miwis mizidulobis Zala kompensirdeba planetis brunvis centridanuli ZaliT.

gamoTvlilia, rom es zRvari ekvatoridan 42000 km-zea, xolo polusebze 22 000 km-

ze. praqtikulad ki 1000-1300 km2ze zeviT haeris kvali aRar SeimCneva. atmosferos

qveda sazRvari ufro mkafioa hidrosferosTan da qerqTan (liTosferosTan),

Tumca SigniT aRwevs porian da danapralebul qanebSi da gaxsnili saxiT wyalSi.

atmosfero miwis zedapirTan Sedgena molekuluri azotisagan (N2-72%),

molekuluri Jangbadisagan (02-20,9%), argonisagan (Аr – 0,93%), naxSirorJangisagan

(CO2 – 0,03%) da agreTve  wylis orTlisagan (Zalze mcire raodenobiT). aseve

mcire raodenobiT aris wyalbadi, heliumi, neoni, kriptoni, qsenoni, ozoni, meTani

da sxva gazebi. amaT garda atmosferoSi yovelTvis aris wvrili mtveri, rogorc

miwieri, ise kosmosuri.

atmosfero mTeli woniT awveba dedamiwas da amis Sedegad warmoiqmneba

atmosferuli wneva. igi yvela mimarTulebiT gadaecema da zRvis; doneze udris

saSualod 1033 grams, anu daaxloebiT 1 kg/sm2 (anu 1,033 bars, 1 bari + 1 000 000

dins sm2–ze). wneva qvevidan zeviT TandaTan mcirdeba. aseve qvevidan zeviT

gamoyofen sam mTavar fenas: 1. troposferos; 2. stratosferos da 3. ionosferos.

troposferoSi moTavsebulia mTeli atmosferos 0,8 nawili. misi sisqe ekva-

torze 16-18 km-ia, saSualo ganedebze 10 _ 13 km, xolo polusebze, 7 _ 10 km. tempe-

ratura ekvatorze saSualod +260–ia, polarul mxareSi – 30 – 360 zamTarSi, 00
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zafxulSi. es iwvevs atmosferoSi energiul cirkulacias. troposferoSi

mimdinareobs amindis cvlilebebi. temperatura icvleba simaRlesTan erTad da

yovel 1 km-ze 5-60-iT iklebs.

stratosfero mdebareobs troposferos zeviT da vrceldeba 60-80 km-de. stra-

tosferoSi gamoyofen mis qveda da zeda sferoebs. qvedaSi temperatura TiTqmis

ucvlelia (izoTermuli zona), xolo zedaSi - momatebuli temperaturaa, rac

ozonis mier mzis ultraiisferi sxivebis STanTqmis Sedegia. es fena 22-25 km sima-

Rleze gamoiyofa stratosferosa da troposferos Sua gamoyofen Txel fenas,

romelsac tropopauza ewodeba. stratosfero mTeli atmosferos masis 20%

Seadgens.

ionosfero vrceldeba stratosferos zeviT. igi warmoadgens eleqtronebiTa

da ionebiT; mdidar fenas, rac ultraiisferi sxivebiT gazebis molekulebis

disociaciis Sedegia. ionosfero faqtobrivad atmosferos sul zeda fenebamde

vrceldeba. aq aris Jangbadis ionebi, neitraluri wyalbadi da sul zeviT _

heliumi. bolo dros daadgines, rom miwasac,  iseve rogorc kometebs, aqvs Tavisi

gazuri kudi, romelic ekliptikis sibrtyeSia mzis sawinaaRmdego mxares. am kudis

meSveobiT atmosfeeros nawilakebi ifanteba planetTaSoris sivrceSi.

cnobilia, rom troposfero mzisgan Tbeba; umTaavresad igi siTbos iRebs miwis

gaTbobis Sedegad. gamTbari haeri zeviT miiwevs wnevis naklebobis gamo

farTovdeba da siTbos xarjavs, amitom civdeba da temperaturac klebulobs,

.Rrublebi da haeri miwisaTvis qmnian siTbur efeqts (siTbo miwisken Tavisuflad

modis, radgan ultraiisferi sxivebia. ukan ki ver brundeba, radgan siTbos

sxivebi grZeltalRiani ultrawiTeli sxivebia). atmosferoSi mimdinareobs

procesebi, romelTac   geologiisaTvis didi mniSvneloba aqvT. aseTebia qari,

fitva, sicocxlis ganviTareba da sxva.

hidrosfero. esaa wylis garsi, romelic wyvetilad akravs miwis qerqs.

hidrosfers SemadgenlobaSi gulisxmoben bunebrivi wylebis 4 tips: 1. okeaneebsa

da maT zRvebs (okeanosfero); 2. xmeleTis zedapirul wylebs (tbebi da

mdinareebi); 3. mdinareebs da 4. miwisqveSa wylebs (romelic qerqSi an
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liTosferoSia moqceuli, magram mWidrod aris dakavSirebuli hidrosferos sxva

wylebTan). raodenobis mixedviT es wylebi asea ganawilebuli:

okeaneTa wyali – 1370 mln km3;

xmeleTis wyali – 4 mln km3;

kontinenturi wyali -16-20 mln km3;

miwisqveSa wyali – 400 mln km3.

mTeli es wylebi miwis masis 0,03% Seadgenen. hidrosferos qimiuri

Sedgeniloba gansxvavebulia okeaneebSi da xmeleTze. okeanis wyali saSualod

Seicavs 35 gram marilebs litrSi ( 35‰ -ia, ocdaTxuTmeti promile). igi mlaSe-

mware gemosia. wyali, romelSic marilebi 1 gramamdea 1 litrSi, mtknarad

iTvleba. mdinareebis wyalSi 0,1 - 0,3 gr/l. miuxedavaT imisa, rom okeaneebisa da

xmeleTis wylebSi marilebis koncentracia gansxvavebulia, maTi ionuri

Sedgeniloba erTnairia. hidrosferoSi mimdinare procesebs didi mniSvneloba

aqvs geologiisaTvis, rasac kursis saTanado TavebSi gavecnobiT.

biosfero. esaa miwis sfero, romelSic Tavmoyrilia sicocxle, cocxali

organoebi (es sfero gamohyo geologma e.ziusma 1875 wels). am sferos

mniSvneloba geologiuri da geoqimiuri procesebisaTvis gamoavlina rusma

geoqimikosma v. vernadskim. biosfero vrceldeba TiTqmis uwyvetad. igi araa

mxolod vulkanTa kraterebSi, sadac lavaa Camdgari da Caketil marilian tbebSi.

miwis siRrmeSi aRwevs 3-4 km siRrmemde, sadac temperatura + 1000 С- mdea.

umartivesi organizmebis masis didi nawili Tavmoyrilia okeaneebSi umTavresad

planqtonis (pasiurad mcuravi) saxiT. cocxali organizmebis geologiuri

mniSvneloba Zalze didia. cocxali organizmebis moqmedebasTanaa dakavSirebuli

qvanaxSiris, torfis, navTobis, kirqvebis, fosforitebis, rkinis zogierTi da

manganumis zogi sabadoebi. Jangbadis warmoqmna fotosintezis gziT xdeba

mcenareebis mier СО2- is gadamuSavebiT.
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Tavi V miwis qerqis saerTo ragvaroba…

5.1. miwis qerqis reliefi.

miwis formaze laparakisas mxedvelobaSi ar viRebT  misi zedapiris

uswormasworobas, anu reliefis formebs, radgan igi miwis zomastan SedarebiT

umniSvneloa. magaliTad, dedamiwis umaRlesi mwvervali _ everesti (jomolungma)

8848 m-ia, xolo urrmesi adgilis _ marianis Rrmulis siRrme _ 11022 m (zogi

monacen\miT – 11521m), anu vertikaluri manZili (sxvaoba) am or wertils Soris,

daaxloebiT 20 km-ia, rac miwis radiusis 1/312 Seadgens. magram Tu vilaparakebT

miwis qerqis reliefis Sesaxeb, maSin misi zedapiris uswormasworobani

TvalsaCino xdeba. sinamdvileSi es zedapiri swori ar aris da aq gvaqvs

kontinenturi zegnebi da okeanuri auzebi maTze ganlagebuli maRali mTebiT da

okeaneTa kideebze moTavsebuli RrmaobebiT (ix. cxrili).

cxrili

kontinentebisa da okeaneebis reliefi

kontinentis

dasaxeleba

kontinenturi zegnebi okeaneebis

dasaxeleba

okeanuri auzebi

farTobi
106 km2

saSualo
simaRle m-Si

farTobi
106 km2

maqsimaluri
siRrme m-Si

evropa 11,6 300 wynari 180 11 022

azia 42 950

atlanturi 93 9 219

N amerika 24 700

S amerika 18 600 indoeTis 75 7 450

afrika 28 750

avstralia 8 400 Crdilo
yinulovani

13 5 220

antarqtida 14 2 000

…

cxrilidan Cans, rom rac ufro didia kontinenti, miT metia misi saSualo

simaRle da rac ufro didia okeanis farTobi, miT metia misi maqsimaluri siRrme.
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gamonakliss warmoadgens antarqtida, romlis saSualo simaRle ganisazRvreba

yinulis safariT da ara misi xmeleTis zedapiriT. bunebrivad mibadeba kiTxva,

rogori iqneba erTad aRebuli yvela kontinentis saSualo simaRle da aseve

ertad aRebuli yvela okeanis saSualo siRrme? germaneli mecnieri kosina

Seecada gaeca pasuxi am kiTxvaze. man hipsografiuli da baTimetriuli rukebis

gamoyenebiT aago im droisaTvis cnobili mrudi, romelzedac naCvenebia miwis

qerqis zedapiris simaRleebi da siRrmeebi da maTi gavrcelebis farTobebi

gasaSualebuli saxiT (ix naxazi)

nax. miwis zedapiris hipsografiuli mrudi (kosinas mrudi).

warmodgenili mrudis mixedviT, kontinentebis saSualo simaRle Seadgens 840

metrs, xolo okeaneebis saSualo siRrme – 3800 metrs. kontinentebisa da okeane-

ebis siRrme-simaRleTa aseTi ganawileba ar aris SemTxveviTi, igi gamosaxavs qer-

qis garkveul struqturas, romlis Taviseburebas gadamwyveti mniSvneloba aqvs am

qerqis warmoSoba-ganviTarebis TvalsazrisiT.

kontinentebis zegnebisa da okeanuri auzebis reliefis aseTi buneba dadastur-

da me-20 saukunis geofizikuri kvlevebiT. Semdeg davinaxavT, rom kontinentebi da

okeaneebis fskeri nivTieri SedgenilobiTac mkveTrad gansxvavdebian erTmaneTi-

sagan. me-20 saukunis meore naxevarSi gamoirkva isic, rom okeaneebis fskeris re-

liefi bevrad ufro rTulia, vidre es kosinas mrudze aris warmodgenili. ker-

Zod, okeaneebis udidesi siRrmeebi maT Sua nawilebSi ki araa, aramed maT kideeb-

ze, mTebTan da kunZulTa rkalebTan. amave dros, Sua okeaneebSi aRmoCnda wyalqve-
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Sa qedebis globaluri sistema, romlis Sesaxeb kursi saTanado nawilSi gveqneba

saubari.

5.2 miwis qerqis nivTieri Sedgeniloba

dedamiwis qimiuri komponentebis Sesaxeb SedarebiT cota ram aris cnobili da

rac cnobilia, isic Seexeba mis sul zeda nawils _ qerqis zeda fenebs, agreTve

atmosferos da hidrosferos. dReisaTvis cnobilia, rom miwa Seicavs yvela im

qimiur elements, romlebic mendeleevis periodul sistemaSia aRnusxuli. magram

am elementebis wili, anu maTi monawileoba miwis SemadgenlobaSi ar aris

Tanaswori. miwis qimiur Sedgenilobas, aq mimdinare qimiur procesebs da

elementebis migraciis sakiTxebs ikvlevs mecniereba geoqimia. amerikelma

geoqimikosma klarkma didZali masalis damuSavebis safuZvelze daadgina, rom

miwis qerqis zeda horizontebSi ZiriTadi adgili ukavia 10 elements, romlebic

Seadgenen qerqis Seswavlili masis 99,3% (ix. cxrili).

yvelaze gavrcelebuli elementebi

elementi raodenoba woniT
procentebSi

elementi raodenoba woniT
procentebSi

Jangbadi _ O 46,68 (49,13) natriumi _ Na 2,7 (2,4)

siliciumi _ Si 27,72 (26,0) kaliumi _ K 2,6 (2,35)

alumini _ Al 8,07 (7,45) magniumi _ Mg 2,1 (2,35)

rkina _ Fe 5,05 (4,20) titani _ Ti 0,62 (0,1)

kalciumi _ Ca 3,6 (3,25) wyalbadi _ H 0,15 (1,0)

danarCeni elementebi sxvadasxva monacemebiT Seadgenen 0.66 – 0,21 %, zogis

mixedviT ki _ 1,87%. woniT procentebSi gamoxatul elementTa SefardebiT

raodenobas, romliTac esa Tu is elementi gvxvdeba miwis qerqSi klarki ewodeba.

klarki gamoxatavs elementis saSualo gavrcelebas, magram Tu misma gazrdilma

koncentraciam miaRwia praqtikul mniSvnelobas, gveqneba am elementis madani da

misi sabado.
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sainteresoa vicodeT, Tu rogoria miwis siRrmis qimiuri Semadgenloba.

miaCniaT, rom siRrmeSi nivTiereba Semdegnairad aris ganawilebuli:

0 _ dan 60 km-mde miwa silikaturia (granituli, bazalturi), anu silicium _

aluminiani, mokled siali;

60 – dan 1200 km-mde _ eklogituria (ultrafuZe, peridotituli), anu

silicium – magniumiani, mokled sima;

1200 –dan 2900 km – mde _ sulfiduri (madniani, metalTa sulfidebi);

2900 _ dan 6370 km –mde miwis guli Sedgeba nikel - rkinisagan, anu mokled

nife.

5.3 mineralebi

qimiuri elementebis mcire nawili gvxvdeba xalasi, anu Tavisufali saxiT,

magaliTad, naxSirbadi, gogirdi, TviTnabadi mZime metalebi (spileZi, vercxli,

oqro, platina) da sxv. magram elementebis udidesi nawili kanonzomieri

naerTebis saxiT gvaqvs. am xalas elementebs da naerTebs Seiswavlis

mecniereba mineralogia. minerali ewodeba xalas qimiur elementebs da

elementTa bunebriv naerTebs. maTi raodenoba 2 000 _ 3 000 – mdea da isini

miwis qerqSi Cveulebriv gvxvdebian mcire zomis sxeulebis saxit. maTi garCeva

da gamocnoba aris mineralogiis upirvelesi amocana.

mineralTa saxeebs arCeven: 1. qimiuri SedgenilobiT; 2. kristaluri

struqturiT (formiT) da 3. fizikuri TvisebebiT. qimiuri nareTebis jgufebis

mixedviT amJamad cnobili mineralebis 34% -s Seadgenen silikatebi, 25% –s

Jangeulebi (oqsidebi) da hidroJangebi, 20% -mdea sulfiduri SenaerTebi da

danarCeni 21% sxva SenaerTebi (karbonatebi, sulfatebi, haloidebi da sxv.).

mineralebi bunebaSi gvxvdeba kristalur da amorful mdgomareobaSi.

kristaluri nivTierebisaTvis damaxasiaTebeliabunebrivi mravalwaxnaga forma,

misi Semadgeneli atomebisa da ionebis mkacrad gansazRvruli dajgufeba,

ganlageba sivrceSi, ris Sedegadac qmnian kristalur mesers, kristalur

xaraCos. amisgan gansxvavebiT amorful sxeulebs axasiaTebT atomebis uwesrigo

ganlageba ( a – uaryofis niSania, morfe – forma (berZnulad); kritalos –

yinuli, broli). zog SemTxvevaSi moxdeba, rom mineralSi erTi elementi
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izomorfulad Secvalos meorem, daiWiros pirvelis adgili ise, rom

mineralis struqtura igive darCes. SeiZleba moxdes isec, rom TvisebebiT

gansxvavebul or minerals qimiuri Sedgeniloba erTi da igive aqvs. aseT

SemTxvevaSi gadamwyveti mniSvneloba aqvs qimiur analizs.

mineralTa kristalur formebs Seiswavlis kristalografia. kristalebi

warmoadgenen brtyeli zedapirebiT, anu waxnagebiT SemosazRvrul wesier myar

sxeulebs, romelTa garegani forma pasuxobs Sinagan agebulebas, anu struq-

turas. am struqturuli formis mixedviT gamoyofen 7 jgufs, anu 7 singonias:

kuburi, tetragonaluri, heqsagonaluri, trigonuli, rombuli, monoklinuri,

triklinuri. es formebi erTimeoresagan gansxvavdebian kristalTa simetriis

ReZebis sigrZiTa da urTierTdamokidebulebiT.

savele pirobebSi muSaobisa mineralTa gamocnoba SeiZleba moxdes maTi

kristalebis zogadi garegnuli ierisa da fizikuri niSnebis mixedviT.

garegnuli ieris mixedviT gamoiyofa sami jgufi:

1. izometriuli formisa, rodesac kristalebi samive mimarTulebiT erTnai-

rad arian ganviTarebuli. aseTebia piritis kubi, magnetitis oqtaedri;

2. erTi mimarulebiT wagrZelebuli formis _ prizmuli, svetiseburi, nemsi-

seburi. prizmulis magaliTia kvarcis (mTis broli);

3. ori mimarTulebiT wagrZelebuli formis _ firfitiseburi, furclovani,

qercliseburi, magaliTad, qarsi, grafiti.

rac Seexeba fizikur niSnebs, rogoricaa simkvrive, simagre, monatexis

zedapiris forma, feri, gamWvirvaloba, elvareba, xazis feri, agreTve sxva niSnebi

_ mrCoblebi, tkeCvadoba, daStrixva, maTi garkveva da mineralTa gamosacnobad

gamoiyeneba praqtikuli mecadineobis procesSi xdeba. aRniSnuli niSnebidan calke

unda gamovyoT simagre da xazis feri.

mineralis simagre aris garegani meqanikuri zemoqmedebisadmi winaaRmdegobis

unari. vinaidan sxvadasxva minerals gansxvavebuli simagre aqvs, es niSani

gvexmareba maT gamoyenebaSi. simagres amowmeben erTi mineralis wvetiani nawiliT

meore mineralis waxnagze gasmiT. ufro magari minerali gakawravs rbils,

magaliTad, kvarci gakawravs kalcits, rac migviTiTebs pirvelis maRal
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simagreze. am wesis gamoyenebiT SemuSavebulia mineralebis simagreTa specialuri

skala, romelSic simagris aRmavali rigiT dalagebulia etalonuri 10 minerali

(moosis skala):

1. talki                              6. orToklazi
2. TabaSiri                           7. kvarci
3. kalciti                            8. topazi
4. fluoriti                         9. korundi
5. apatiti                            10. almasi
mineralis xazis feris gamoyeneba imiT aris sayuradRebo, rom xSirad es feri

srulas ar emTxveva Tavad mineralis fers. magaliTad momwvani-nacrisfr talks

Tetri xazis feri aqvs. es aris am mineralis fxvnilis feri. misi dadgena xdeba

faifuris mouWiqav (xaoian) zedapirze mineralis gasmiT, ris Sedegad am

zedapirze rCeba mineralis fxvnili xazis saxiT.

5.4. mineralTa genezisi da klasifikacia

mineralTa umetesoba warmoiqmneba miwis siRrmeSi magmuri mdnaris kristali-

zaciis Sedegad. es iqneba endogenuri mineralebi. miwis zedapirze moxvedrisas

isini aramdgradi arian, gardaiqmnebian am pirobebisaTvis ufro mdgradad da

miviRebT meorad ekzogenur mineralebs. es ukanasknelnic SeiZleba gardaiqmnan

miwis siRrmeSi moxvedrisas, sadac didi wneva (P) da maRali temperaturaa (t). maTi

gavleniT miviRebT metamorfogenur mineralebs.

mineralTa Tanamedrove klasifikacias safuZvlad udevs Sexeduleba qimiur

Semadgenlobasa da kristalur struqturas Soris urTierkavSiris Sesaxeb.

vinaidan Sinagan struqturul kavSirebze damyarebuli klasifikacia rTulia,

ufro moxerxebulad iTvleba qimiuri klasifikacia. am ukanasknelis mixedviT

gamoiyofa muneralTa Semdegi klasifikacia:

1. xalasi elementebi; 2. sulfidebi; 3. haloiduri Senaertebi; 4. Jangeulebi

(oqsidebi) da hidroJangebi; 5. karbonatebi; 6. sulfatebi; 7. fosfatebi; 8. sili-

katebi; 9. volframitebi; 10. molibdatebi da a.S.

xalasi elementebi mcirericxovani jgufia, magram mniSvnelovani adgili uka-

viaT praqtikaSi, aseTebia oqro (Au), vercxli (Ag), platina (Pt), almasi da grafi-

ti (C), spilenZi (Cu), gogirdi (S).
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sulfidebis klasi Sedgeba metalebisa da gogirdis naerTebisagan: galeniti

(PbS); sfaleriti (ZnS); singuri (HgS); realgari (AsS); piriti (FeS2);

molibdeniti(MoS2); anTimoniti (Sb2S2); qalkopiriti (Cu Fe S2).

haloiduri SenaerTebis cnobili warmomadgenlebi: haliti (qvamarili-NaCl);

silvini (KCl); fluoriti ( Ca F2).

Jangeulebi da hidroJangebi qmnian sakmaod mravalricxovan jgufs: hematiti

(Fe2O3); magnetiti (Fe3O4); ilmeniti (FeTiO3); qromiti (FeCr2O4); uraniti (UO2);

korundi ( Al2O3 – lurji-safironi, wiTeli-lali); kasiteriti (SnO2); kvarci (mTis

broli – SiO2); limoniti (Fe2O3 nH2O); kristaluri kvarcis (SiO2) garda gamoyofen

kvarcis 4 farul saxeobas:

1. qalcedoni _ sxvadasxvagvarad Seferili;

2. aqati da oniksi _ agebuli qalcedonis wvrili paraleluri fenebiT;

3. iaspi _ kvarcisa da qalcedonis naerTi rkinis Jangis nareviT;

4. kaJi _ Tixis minareviT gaWuWyianebuli qalcedoni, opali –SiO2 nH2O wyliani

geli kaJisa, sxvadasxva feris.

karbonatebis jgufi warmodgenilia naxSirmJavas SenaerTebiT: kalciti (CaCO3);

islandiuri Spati (CaCO3 _ gamWvirvale kalciti ormagi gardatexis unariT);

aragoniti (CaCO3) igive kalciti, magram rombul singoniaSi dakristalebuli:

dolomiti (CaMg[CO3]2); azuriti (Cu[CO3]2 (OH)2.).

sulfatebi warmoadgenen gogirdmJavas SenaerTebs: bariti (BaSO4); (mZime

minerali), anhidriti (CaSO4); TabaSiri (CaSO4 2H2O).

volfratitebi _ volframiti (Fe,Mn)WO4; Seeliti CaWO4.

fosfatebi _ fosforTan naerTebi _ apatiti (Ca5 [PO4]3 (F Cl).

silikatebi _ yvelaze mravalricxovani jgufia da mineralebis saerTo

ricxvis mesameds Seadgenen, miekuTvnebian mTavar qanmaSen muneralebs. maTi

mniSvnelovani Semadgeneli nawilebia siliciumisa da Jangbadis ionebi.

silikatebis ZiriTad struqturul erTeuls warmoadgens silicium-Jangbadiani

tetraedri [SiO4]4-, silikatebis garda mineralTa am jgufSi Tavsdebian

alumosilikatebi sadac Si4+ - ioni tetraedrSi Senacvlebulia Al3+ ioniT.

Sinagani struqturis mixedviT gamoyofen: kunZulisebur (olivini – [Mg, Fe]2 [SiO4]),



40

granatebi, kerZod, piropi _ (Mg3Al2 [SiO4]3), topazi _ Al2 [F,OH]2 [SiO4]; bafTisebur

da Zewkviseburi (piroqsenebi da amfibolebi). silikatebi ((avgiti Ca, Na (Mg, Fe, Al)

[(Si, Al)2 O6]; rqatyuara _ (Ca,Na)2 (Mg, Fe, Al, Mn, Ti)5 [Si4O11]2 [OH,F]2. fenebriv

silikatebs _ (biotiti _ K (Mg,Fe)3 [Si3AlO10] [OH,F]2; muskoviti _ Kal[Al Si3O10] [OH]2.

da bolos, karkasuli silikatebi da alumosilikatebi, romelTa warmomadgenlebi

gaerTianebuli arian mindvriSpatebis jgufSi. am jgufs silikatebs Soris

yvelaze didi gavrceleba aqvT da Sedgenilobis mixedviT aq gamoyofen:

kaliumiani da kaliumian-natriumiani mindvriSpatebi (orToklazi (K(AlSi3O8) da

mikroklini _ K(AlSi3O8) da natriumian-kalciumiani mindvriSpatebi (plagioklazebi)

yvelas erTad feldSpatebsac uwodeben. amaTgan plagioklazebi warmoadgenen

binaluri rigis izomorful (Canacvlebis unaris mqone) narevs, romelSic rigis

kidura wevrebi aris wminda natriumiani plagioklazi _ albiti da wminda

kalciumiani plagioklazi-anorTiti. danarCeni Sualeduri wevrebi gairCevian

maTSi anorTitis milekulis procentuli SemcvelobiT.

albiti - Na [Al Si3O8] ......... 0 _ 10% anorTitia

albiti oligoklazi ............................... 10 – 30% `----------------`

saSualo _ andezini ........................................................ 30 – 50% `----------------`

labradori .................................... 50 _ 70% `----------------`

fuZe bitovniti ......................................  70 _ 90% `----------------`

anorTiti - Ca [Al2Si2O8] .... 90 _ 100% `----------------`

aRniSnul mineralTa garda aris kidev feldSpatoidebis jgufi : nefelini _

Na3K [AlSiO4]4, leiciti _ K[AlSi2O6] _ tute Sedgenilobisa.



41

mineraluri masala, romlisganac SeiZleba praqtikulad gamosadegad amo-

Rebuli iqnas liToni an araliTonuri Semadgenloba (komponenti), iqneba madani,

xolo am madnis praqtikuli mniSvnelobis dagroveba _ sabado.

Tavi VI qanebi

qanebi warmoadgenen bunebriv mineralur narevs (agregatebs), romlebic ageben

miwis qerqs. xalxi maT qvebs an kldes uwodebs. qanebi Sedgebian mineralebisagan

an maTi marcvlebisagan. warmoSobis mixedviT qanebi iyofa sam did hgufad. es

aris maTi geneturi, anu warmoSobis mixedviT klasifikacia (dajgufeba): 1. magmuri

qanebi; 2. danaleqi qanebi; 3. metamorfuli qanebi. TiToeuli maTganis warmoSobis

adgilisa da procesis Sesaxeb warmodgenas gviqmnis geologiuri cikli, anu

nivTierebis brunva miwis qerqSi (an liTosferoSi).

magmuri qanebi. magmuri (an magmeuli) ewodebaT iseT qanebs, romlebic

warmoiSobian miwis siRrmeSi an mis zedapirze, miwis SigneTSi arsebuli

silikaturi mdnaris, anu magmis gacivebis Sedegad.

danaleqi qanebi warmoiSobian miwis zedapirze adre arsebuli qanebis

meqanikuei an qimiuri daSlis produqtebis dagrovebis, an organizmebis naSTebis

an maTi moqmedebis produqtebis dagrovebis, an qimiuri procesebis mimdinareobis

gziT.

metamorfuli qanebi warmoadgenen miwis Sinagani procesebis (temperaturis,

wnevis) zegavleniT magmuri an danaleqi qanebis gardaqmnis produqtebs.

6.1. magmuri qanebis daxasiaTeba

am qanebs eruptulsac uwodeben (SemoWrili,amonTxeuli), vinaidan isini

siRrmidan arian SemoWrili sxva qanebSi. magmis gacivebis adgilis mixededviT

arCeven siRrmeSi gacivebuls, anu intruziul magmur qanebs da miwis zedapirze

gacivebuls, anu efuzur magmur qanebs. intruziulida efuziuri magmuri qanebi

erTimeorisagan gansxvavdebian Sinagani agebulebiT (struqturiT da teqsturiT)
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Tumca qimiuri Sedgeniloba SeiZleba erTnairic iyos. mTavari gansxvaveba aris

kristalizaciis xarisxSi; intruiuli qanebi srulkristalurni arian, xolo

efuziuri _ arasrulkritalurni, TvaliT uxilavi kristalurobis (afanituri), an

saerTod daukristalebeli, minebrivi. e.i. sxvadasxva struqtura aqvT.

magmuri qanebis klasifikacia (dajgufeba) xdeba maTSi SiO2 raodenobis

mixedviT. amis mixedviT gamoiyofa xuTi jgufi, romelTagan TiToeulSi

gaerTianebulia intruziuli da efuziuri saxesxvaobebi
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jgufi SiO2 %-uloba intruziuli efuziuri

1. mJave _ 65 - 75 %

2. tute _ > 65 %

3. saSualo _52 – 65 %

4. fuZe _ 40 – 52 %

5. ultrafuZe _ <

graniti

sieniti

dioriti

gabro

peridotiti

rioliTi

traqiti

andeziti

bazalti

pikriti

TiToeuli jgufis saxelwodeba Sedgeba intruziuli da efuziuri qanebis

saxelebisagan, magaliTad, granit-rioliTis jgufi, sienit-traqitis jgufi da a.S.

aRniSnuli jgufis qanebi gansxvavdebian feriTac. vinaidan mJave qanebSi War-

bobs Ria feris mineralebi _ kvarci, orToklazi, plagioklazi, muskoviti _ maT

Ria ferebi axasiaTebT (nacrisferi, vardisferi) da amitom leikokratuls uwo-

deben (leikos _ berZn. TeTri, rZisferi). fuZe qanebSi umTavresia muqi mineralebi

_ avgiti, rqatyuara, muqi plagioklazebi, biotiti, maT melanokratuls uwodeben

(melanos – berZn. Savi). saSualo qanebs maT Soris gardamavali ferebi aqvT.

6.2. danaleqi qanebis daxasiaTeba

Ddanaleqi qanebis klasifikacia agebulia geneturi principiT, anu maTi dajgu-

feba xdeba warmoSobis mixedviT. am niSniT arCeven klastur, qemogenur da

organogenul danaleq qanebs.

a) klasturi, anu namsxvrevi qanebi Sedgeba adrindeli qanebis

natexebisagan, daqucmacebuli namsxvrevebisagan. namsxvrevebis sididis

mixedviT gamoiyofa msxvilnatexovani qanebi (fsefitebi): konglomerati

da breqCia, romelTa masalis simsxo 2mm-ze metia. konglomerati

Sedgeba Secementebuli, damuSavebuli qvargvalebisagan da kenWebisagan,

xolo breqCia _ kuTxedi, daumuSavebeli natexebisagan. Semdegi jgufia

qviSaqvebi (fsamitebi), anu qviSis Secementebuli marcvlebiT agebuli

qanebi, romlebSic marcvlebis simsxo 2 mm _ dan 0,1 mm – mdea. ufro

mcire zomis marcvlebiT (O0,1 – 0,01mm) agebulia qviSiani Tixebi
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(alevrolitebi), xolo 0,01 mm – ze naklebi zomis marcvlebiT _ Tixebi

(pelitebi), kerZod, kaolinituri, montmorilonituri, hidroqarsuli

Tixebi.

b) qemogenuri, anu qimiuri danaleqi qanebi warmoSobian qimiuri daleqvis

gziT zRvebSi, tbebSi, lagunebSi da wyaroebis gamosavlebTan. maT

Soris qimiuri Sedgenilobis mixedviT gamoiyofian silicitebi (kaJiani

naleqebi), alitebi (aluminis Jangis Semcveli qanebi _ lateritebi,

boqsitebi), karbonatebi (mineral kalcitis, dolomitis da sideritis

Semcveli qanebi _ kirqvebi, dolomitebi, kirqvis tufi), evaporitebi

(sxvadasxva Sedgenilobis marilebi _ TabaSiri, anhidriti, haliti

(qvamarili), kaliumis marilebi da a.S.).

g) organogenuli qanebi warmoSobilni arian organizmebis naSTebis

dagrovebiT, an maTi sasicocxlo aqtivobis Sedegad. cxoveluri

organizmebis skeletis (niJari) Sedgenilobis mixedviT gamoiyofa: kaJiani

qanebi (diatomitebi, romlebic Sdgebian mikroskopuli wyalmcenareebis

kaJiani naWuWebisagan; trepelebi, skeletis daSlili naSTebiT agebuli da

opokebi, mineral opalisa da skeletis namsxvrevebiT agebuli);

karbonatuli qanebi, romlebic Sedgebian karbonatuli skeletis mqone

organizmebis naSTebisagan (marjnis rifebi, wyalmcenareebis rifebi,

lumaSeli, karbonatuli niJarebis nasxvrevebiT agebuli qanebi da a.S.);

kaustobioliTebi, romlebic warmoadgenen organuli warmoSobis sawvav

namarx qanebs. maT Soris arCeven humusian (torfi, mura naxSiri, qvanaxSiri,

antraciti) da bituminian (navTobi, asfalTi) saxeobebs.

6.3. metamorfuli qanebi

metamorfuli, anu saxecvlili (gardaqmnili) qanebi warmoiSobian adre

arsebuli magmuri da danaleqi qanebis gardaqmnis Sedegad miwis siRrmeSi

moxvedrisas iq arsebuli didi wnevis, maRali temperaturisa, xsnarebisa da

gazebis zegavleniT. qanebis iseT gardaqmnas, romlis drosac xdeba maTi Sinagani

agebulebisa da Sedgenilobis Secvla metamorfizms uwodeben, xolo Tavad qanebs
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_ metamorfuls. ZiriTadi (wamyvani) faqtoris mixedviT arCeven kontaqtur,

Termul, dinamo, Termodinamiur, hidroTermul, pnevmatoliTur metamorfizms.

metamorfuli qanebisaTvis damaxasiaTebelia fiqlebrivoba, anu firfitebad,

fiqlebad daSla da kristaluroba, riTac isini gansxvavdeba rogorc magmuri,

ise danaleqi qanebisagan. magmuri qanebidan warmoqmnis SemTxvevaSi metamorful

qanebs uwodeben orTometamorfitebs, xolo danaleqi qabebidan qarmoSobis

SemTxvevaSi _ parametamorfitebs. metamorfuli qanebis magaliTebia:

marmarilo _ kirqvis Termuli gardaqmnis Sedegi;

kvarciti _ kvarcis qviSaqvis Secvlis Sedegi;

Tixa-fiqali _ Tixis dinamiuri (wnevis) zegavlenis Sedegi;

filiti _ farulkristaluri, sustad dafiqlebuli qani, romelic miiReba

danaleqi qanis gardaqmnis Sedegad;

kristaluri fiqlebi _ kristaluri da fiqlebrivi agebulebis qani, romelSic

damaxasiaTebeli mineralis mixedviT arCeven qarsian, qloritian, granitian,

amfibolian da sxva kristalur fiqlebs.

gneisebi _ Rrmad metamorfuli, msxvilkristaluri fiqlebrivi qani, romelic

xasiaTdeba zoluri agebulebiT da warmoiSoba Termodinamiuri (regionuli)

metamorfizmis Sedegad;

migmatitebi _ metamorfuli da magmuri qanebisaTvis damaxasiaTebeli narevi

agebulebis Rrmad metamorfuli qani;

granulitebi _ umaRlesi regionuli metamorfizmis produqti, romelSic

ZiriTadi mineralebia kvarci, mindvrisSpatebi, granati.

metamorfuli granitebi _ metamorfizmis bolo stadiis produqti, anu

granitizaciis Sedegi. Tu metamorfuli graniti mivida srul gadnobamde,

miviRebT meorad granitul magmas.

magmuri, danaleqi da metamorfuli qanebis ufro srul daxasiaTebas, maT

mineralogiur Sedgenilobas da warmoSobis sakiTxebs studentebi Seiswavlian

petrografiisa da liTologiis kursebis gavlisas. aq ki qanebis saxesxvaobebis

erTianad warmodgenis mizniT vTavazobT qanebis gamartivebul klasifikacias.
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Tavi 7 qanebis wolis formebi

qanebi ageben dedamiwis qerqs, magram ibadeba kiTxva, rogoria maTi ganlageba,

anu wolis formebi qerqSi da rogoria maTi roli qerqis agebulebaSi? qanebis

wyobas miwis qerqSi, maT wolis formas uwodeben. vinaidan qanebi warmoadgenen

gansxvavebuli warmoSobis warmonaqmnebs, maTi wolis formebic gansxvavebuli

arian. amitom cal-calke ganixileba danaleqi da magmuri qanebis wolis formebi.

metamorfuli ki maTzea damokidebuli.

7.1 danaleqi qanebis wolis formebi.

miwis zedapiro Cveulebriv dafarulia niadagiT, RorRiT, mcenareuli safariT,

fitviTi qerqiT, rac xels uSlis mkvidri qanebis danaxvas. magram bunebaSi aris

adgilebi, sadac es zeda safari gadawmendilia da mis qveS mdebare qanebi

gaSiSvlebulan. aseT adgilebs naCeni an gaSiSvleba hqvia. gaSiSvleba SeiZleba

iyos bunebrivi, magaliTad, mdinaris xeobaSi, rac mdinaris mier gadarecxvis

Sedegia, da SeiZleba iyos xelovnuri, magaliTad, Tu frdobze gza aris gaWrili

an Txrili (tranSea) aris gayvanili.

danaleqi qanebisaTvis damaxasiaTebeli wolis forma aris Sre da Sreebrivoba.

Sre ewodeba erTi Sedgenilobis brtyeli formis geologiur sxeuls (fenas),

romelic SemosazRvrulia Sreebrivobis zedapirebiT _ sagebiT da saxuraviT.
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umokles manZils sagebsa da saxuravs Soris

Sris sisqe an simZlavre ewodeba. garkveuli

Sedgenilobis fenebis warmoSoba daleqvis dros xdeba, xolo naleqebis Sreebad

ganTavseba, anu Sreebrivobis warmoSoba xdeba diagenezis, anu naleqebis qanebad

gadaqcevis,procesSi  SreTa simravle qmnis danaleqi qanis Sreebrivobas. Sreebi

sxvadasxva sisqisaa. aris Txel-

Sreebrivi, saSualoSreebrivi da

sqelSreebrivi ramdenime mm – dan

ramdenime m –mde) qanebi. Sre ar

vrceldeba usasrulod. Sris

sisqe TandaTan klebulobs da

bolos is unda

gaTavdes, anu gamoisolos. kerZod, Tu Sre ileqeba zRvis fskerze napirisken misi

sisqe SeiZleba TandaTan Semcirdes

dasadac auzi damTavrdeba, Srec

gamoisoleba. Tu Sris gamosolva

yvela mimarTulebiT yvela mimarTulebiT axlo manZilze xdeba, miviRebT

Taviseburi formis Sres, romelsac linza hqvia. SreTa gamosolvis faqti

gviCvenebs, rom Sreebi yovelTvis ar arian erTimeoris paraleluri, isini zogjer

iribad esazRvrebian erTmaneTs, rasac irib Sreebrivobas uwodeben, zogjer ki

maT Soris damokidebuleba ufro rTulia da gamoisaxeba xlarTuli Sreebrivoba.

xSirad Sris zedapiri talRiseburad aris amozneqil-Cazneqili da emsgavseba

adamianis gverdze neknebis moxazulobas, ris gamoc maT ripelmarkebi (german. _

neknis niSnebi) Searqves. ripelmarkebi jer kidev gaumtkicebel naleqze wylis
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livlivis gavleniT da sxva mizeziT Cndeba.

ris zedapirze xSirad SeimCneva cxovelTa

nakvalevi, wvimis wveTebis aRnabeWdebi, Wiebis

moqmedebis kvali da sxva, romlebic Sris

gamtkicebamde arian gaCenili.

pirvelad, anu auSlel gan-

lagebaSi danaleqi qanebis

Sreebi horizontalurad vr-

celdebian, magram aseTi ganla-

geba xSirad icvleba, gan-

sakuTrebiT miwis Sinagani Za-

lebis zegavleniT da aucile-

beli xdeba maTi mdebareobis garkveva horozontis mimarT. amisaTvis saWiroa Sris

ganlagebis elementebis gazomva. aseTebia Sris mimarTeba da misi azimuti, Sris

daqanebis azimuti da Sris daqanebis kuTxe. daqaneba aris Sris daxriloba

horizontisa da misi mxareebis mimarT, rasac gviCvenebs daqanebis xazi, gavlebuli

Sris zedapirze misi udidesi daxrilobis mimarTulebiT. es xazi mimarTebis

xazis marTobulia
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qanebis klasifikacia (gamartivebuli saxiT)

metamorfuli qanebi

metamorfizmis
saxeobebi (t,P
fluidebi)

metamorfuli qanebis
saxeobebi

Termuli rqaulebi marmarilo

kontaqturi

rqaulebi, laqebiani

fiqlebi

dinamiuri

Tixafiqlebi, aspiduri

fiqlebi

Termodinamiuri,

(regionuli)

hidroTermuli

pnematoliTuri

kvarcitebi,

filitebi,kristaluri

fiqlebi, gneisebi,

migmatitebi,

granulitebi,

metamorfuli granitebi

Mmagmuri qanebi

SiO%
Semcveloba

intruziuli efuziuri

mJave (65-75) graniti rioliTi

tute (>65) sieniti traqiti

saSualo

(52-65)

dioriti andeziti

fuZe (40-52) gabro bazalti

ultrafuZe

(<40)

peridotiti pikriti

danaleqi qanebi

namsxvrevi

(klasturi)
qimiuri

(qemogenuri)
organogenuri

konglomerati

breqCia

qviSaqva

qviSiani Tixa

Tixiani

qvaiSaqva

liosi

Tixa

Tixaqva

(argiliti)

silicitebi

(kaJiani)

alitebi

(lateriti,

boqsiti)

karbonatebi

(kirqva,

dolomite)

evaporitebi

(TabaSiri,

qvamarili,

kaliumis

marilebi da

sxv.)

kaJiani

(diatomite,

radiolariti)

kirqviani

(kirqva,

lumaSeli,

kirqvis tufi,

globigeriniti)

kaustobioliTeb

i  (torfi, mura

naxSiri,

qvanaxSiri,

antraciti,

sapropeliti

bitumiani

(asfalti,

navTobi)
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da veqtorul xazs warmoadgens. daqanebis kuTxe aris kuTxe horizontul

sibrtyesa da Sris zedapirs Soris, anu gviCvenebs Sris daxrilobis sidides.

mimarTebis xazisa da daqanebis xazis mimarTulebebs zomaven geologiuri

kompasiT, romlis meSveobiT adgenen am xazebis

azimuts, anu kuTxe meridiansa aRniSnul xazebs

Soris, aTvlils saaTis isris moZraobis

mimarTulebiT. gasaTvaliswinebelia is

garemoeba, rom mimarTebis azimutis gazomva

daqanebis azimuts ver mogvcems, vinaidan erTi

da igive mimarTebis Sreebi, SeiZleba urTierT-

sawinaaRmdegod iyvnen daxrili. amisgan gan-

sxvavebiT, daqanebis azimutis

gazomva savsaebiT gansazRvravs mimarTebis xazis

azimutsac. es ukanaskneli daqanebis xazis mimarTulebis marTobuli iqneba.

magaliTad, Tu daqanebis xazis azimutia s. d. 2250, maSin mimarTebis azimuti

iqneba 2250 +_ 900, anu Crd. das. 3150 _ s.a. 1350.

Sreebis ganlagebis (wolis) elementebis gazomvis xerxebs studentebi

Seiswavlian praqtikuli mecadineobis da savele praqtikis gavlisas.

Sris daqanebis kuTxis sidide izomeba geologiur kompasze moTavsaebuli

kuTxemzomi (klinometris) saSualebiT. es kuTxe Tavsdeba 00 – dan 900 – is far-

glebSi, anu horizontulidan vertikalur mdgomareobamde, rac SreTa aSlis

sididezea damokidebuli. calkeul SemTxvevaSi Sreebis daqanebis kuTxe Sei-

Zleba gascdes vertikalur mdgomareobas da gadabrundes. aseT SemTxvevaSi

saWiro iqneba wolis elementebis gazomva, oRond miTiTebuli unda iqnes SreTa

gadabrunebis movlena, rasac saTanado pirobiTi niSniT aRniSnaven.

Sreebis dislokacia. daleqvisas Sreebi daaxloebiT horizontalurad arian

ganlagebuli, zRvis fskeris daxrilobis Sesabamisad. magram bevri maTgani

dRemde ase ar darCenila. magaliTad, mTian mxareebSi, rogoric saqarTvelo da

kerZod Tbilisis midamoebia, Sreebi zogan CrdiloeTisaken, zogan samxreTisaken

arian daxrili sxvadasxva kuTxiT. cxadia, isini ase ar daleqilan da maTi

ganlageba daleqvis Semdeg aris Secvlili. zogan Sreebi gawyvetilni da erTi-

meoris mimarT gadaadgilebulni arian. Sreebis pirveladi ganlagebis Secvlis
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aseT movlenebs Sreebis aSla, anu dislokacia hqvia. dislokacia SeiZleba iyos

uwyveti da wyvetiTi. romelTa Seswavlas awarmoebs disciplina _ struqturuli

gelogia, xolo TviT es ganlageba iqneba teqtonika (berZ. Seneba).

uwyveti, anu naoWa dislokaciebi. naoWa dislokaciebis SemTxvevaSi Sreebi

talRiseburad arian deformirebuli _ zogan amozneqili, zogan Cazneqili.

amgvar gaRunvebs geologiaSi naoWebs uwodeben. amozneqil gaRunvas ewodeba

antiklini, romelic Sedgeba TaRisa da masTan mosazRvre ori frTisagan, xolo

Cazneqil gaRunvas _ sinklini, romelic Sedgeba Zirisa da ori frTisagan.

antiklinsa da sinklins erTi frTa saziaro aqvT, Tu erTimeoris gverdiT arian

ganviTarebuli (ix. naxazi).

antiklinis TaRis an

sinklinis Ziris im adgils,

sadac xdeba Srebis gadaRunva,

Sarniri, anu saqcevi hqvia,

xolo im warmosaxviT

zedapirs, romelSic yvela es

Sarniri moeqceva _ naoWis

RerZuli sibrtye ewodeba. igi

naoWs Suaze hyofs (ix. naxazi).

antiklinebi da sinklinebi iSviaTad gvxvdeba caledi saxiT. isini erTimeores

mohyvebian da miwis qerqSi qmnian naoWTa dajgufebas, naoWa struqturas.

magaliTad, Tbilisis midamoebSi aRiniSneba ramdenime aseTi naoWi (samxreTidan

CrdiloeTisken): TeleTis antiklini, krwanisis sinklini, mamadaviTis antiklini,

saburTalos sinklini, lisis antiklini, diRmis sinklini, mcxeTis antiklini.

rogorc vxedavT naoWTa saxelwodeba adgilis dasaxelebas emTxveva, rac
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miRebulia geologiaSi. amasTan, Tu davakvirdebiT davinaxavT, rom Tbilisis

midamoebSi antiklinebi emTxveva imave saxelwodebis qedebs, xolo sinklinebi _

mdinareTa xeobebs. aseTi viTareba damaxasiaTebelia axalgazrda naoWa

mTebisaTvis, rogoric TrialeTis qedia. Zvel mTebSi aseTi pirdapiri

damokidebuleba waSlilia, rac qanebis xangrZlivi gadarecxis Sedegia.

gadarecxili naoWebi SegviZlia aRvadginoT, rogorc gadarecxvamde unda yo-

filiyo da es iqneba haeruli naoWebi. naoWebs aqvT gani da sigrZe. gani izomeba

erTi naoWis RerZuli sibrtyidan meoris sibrtyemde, xolo sigrZe_naoWis dabo-

loebebs Soris. rogori grZelic ar und iyos naoWi, igi mainc TandaTan gaiSl-

eba, Sreebi Semoxazaven rkals da dabolovdebian. antiklinis SemTxvevaSi gve-

qneba periklinuri daboloeba, xolo sinklinis SemTxvevaSi centriklinuri (ix.

nax.). naoWebis gani da sigrZe Zlier farTo farglebSi icvleba. SeiZleba sul

antiklinis sigrZe da misi sinklinis sigrZe da misi
periklinuri daboloebebi centriklinuri daboloebebi
(isrebi gviCveneben Sreebis
daqanebis mimarTulebas)

patara iyos da SeiZleba aTeuli da aseuli kilometrebiTac gaizomos.

naoWebi RerZuli sibrtyis mdebareobis mixedviT SeiZleba iyos: amarTuli

(vertikaluri), waxrili, dawolili, gadabrunebuli (ix. nax.)

Tu naoWis ReZsa da frTebs Sua garkveuli kuTxe

iqmneba, aseT naoWs normuls uwodeben. Tu frTa

frTas ekvris da isini RerZuli sibrtyis

paraleluri gaxdebian, aseT naoWs izoklinuri

hqvia (izo _ berZ. msgavsi, toli; klinos _ daxra,



53
daxrili). Tu naoWi kidev ufro SeikumSa da misi TaRi gaiSala, SeiZleba

warmoiSvas maraoseburi naoWi (ix. nax.)

TaRis formis mixedviT naoWebi SeiZleba iyos texili, kolofiseburi, aris

kidev calgverda naoWi, anu fleqsuri, romelic muxliseburi gadaRunvis

saxiTaa warmodgenili (ix. nax.)

rTuli danaoWebis SemTxvevaSi, gansakuTrebiT izoklinur naoWebSi, rodesac

maTi TaRebi gadarecxilia, antiklinisa da sinklinis gamocnoba Znelia. asset

SemTxvevaSi gamoiyeneba wesi, romelic migviTiTebs, rom antiklinis ReZTan

axlos arian qveda anu Zveli Sreebi, xolo sinklinis ReZTan _ zeda anu axali

Sreebi. am Sreebs, romlebic naoWis Siga nawiliebSia moqceuli naoWis guli

hqvia.. ase rom, antiklinis gulSi Zveli Sreebia moTavsebuli, xolo sinklinis

gulSi _ axalgazrda.

naoWebis dajgugeba. naoWebi gancalkevebuli iSviaTad gvxvdebian. aseTi naoWebi

SeiZleba wagrZele iyvnen, magram mcireze da maT mokle anu braqinaoWebi

ewodeba (braqiantiklini, braqisinklini). antiklinebs zogjer Tanabarganzomile-

biani (izomeruli) gumbaTis forma aqvT. ufro xSirad gvxvdeba wagrZelebuli,

xazobrivi formis naoWebi, romlebic erTimeoris gverdiT arian moTavsebuli da

naoWTa konebad dajgufebuli. moxdeba isec, rom naoWi gaTavdeba da mis adgils

meore iWers da imave mimarTulebiT agrZelebs mas. zog SemTxvevaSi xdeba naoWis
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datotva, anu virgacia. naoWTa es konebi maTi RerZis xazebiT gamoixateba

naxazze (ix. nax.)

mTian mxareebSi aris SemTxvevebi, rodesac didi antiklinis an sinklinis

frTebze viTardeba ufro mcire naoWebi. aseT dajgufebas Txzul  naoWebs, anu

antiklinoriumebs da sinklinoriumebs uwodeben.

dadgenilad iTvleba, rom naoWebisa da maTi dajgufebebis warmoSoba dakav-

Sirebulia miwis qerqSi arsebul SekumSviT ZalebTan.

wyvetiTi dislokaciebi (rRvevebi). qanebi TiTqmis yovelTvis daserili arian

bzarebiT da napralebiT, magram Tu amas napralis gaswvriv qanis gadaadgileba

ar axlavs, es iqneba ganwevreba, napralianoba da ara dislokacia. WeSmariti

wyvetiTi dislokacia ewodeba im SemTxvevas, rodesac qanebi gawyvetilia da

napralis (anu wyvetis sibrtyis) gaswvriv gadaadglebac momxdara. arCeven

wyvetiTi dislokaciebis sxvadasxva saxeobebs da wyvetebis elementebs (ix. nax.)
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wyvetebi, anu rRvevebi bunebaSi gvxvdeba rogorc cakedi, ise dajgufebebis saxiT

(ix. nax.)

ganmartebebi:

sxletvis sibrtye, sxletvis ze-

dapiri – aris is zedapiri, romlis

gaswvrivac xdeba gawyvetili Sre-

ebis gadaadgileba.
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wyvetis bageebi _ gawyvetili qanebis nawilebi (blokebi), romlebic

gadaadgildebian zeviT da qveviT; saxrili wyvetis SemTxvevaSi sxletvis

sibrtyis Tavze ganlagebuli iqneba zeda bage, xoli sibrtyvis qveS _ qveda bage.

imave wyvetaSi zeviTken gadaadgilebuli iqneba aweuli bage, xolo qveviTken _

daweuli bage.

wyvetis amplituda _ manZili, romelzec gadaadgildebian bageebi.

vertikalur sibrtyeSi gazomili es manZili iqneba vertikaluri amplituda,

xolo horizontulSi _ horizontuli amplituda.

nasxleti (normuli nasxleti) _ ewodeba iseT daxril wyvetas, romelSic

zeda bage daweulia, xolo qveda _ aweuli.

Sesxleti (Sesxletva) _ ewodeba iseT daxril wyvetas, romelSic aweulia

(Sesxletilia) zeda bage, wyvetis sibrtyis daqaneba ki metia 450 –ze.

Secoceba aris iseTi daxrili wyveta, romelSic aweulia (Sesxletilia) zeda

bage, wyvetis sibrtyis daqaneba ki naklebia 450 –ze.

nawevi (anu gansxleti) ewodeba wyvetas, romelSic gadaadgilebas wyvetis

sibrtyis gaswvriv horizontuli mimarTuleba aqvs.

ganawevi (anu rifti) iseTi wyvetaa, romelSic bageebi erTmaneTs Sordebian

horizontuli mimarTulebiT da maT Sua warmoiqmneba Tavisufali sivrce.

grabeni (Caqceva, Txrili) aris wyvetebis iseTi dajgufeba, romelSic Sua

nawili daweulia da SemosazRvrulia nasxletebiT.

horsti (gora, amaRleba) aris wyvetebis iseTi dajgufeba, romelSic Sua nawi-

li amaRlebulia, aqeT-iqeT ki daweuli.

safexuriseburi (anu kiburi) nasxletebi iseTi dajgufebaa, romelSic

paraleluri nasxletebi erTi mimarTulebiT^ arian dasxletili (an asxletili).

sxletvis zedapirebi xSirad moelvarebulia da warmoSoba sxletvis

sarkeebi. es sarkeebi SeiZleba dakawruli iyos. zogjer ki wyvetis zonaSi

xaxunis gamo warmoiSoba damsxvreuli qanebi, romelTac xaxunis breqCias an

teqtonikur breqCias uwodeben.

wyvetebis warmoSoba dakavSirebulia miwis qerqSi warmoqmnil gaWimviT an

SekumSviT ZalebTan. kerZod, nasxletebis SemTxvevaSi saqme gvaqvs gaWimvasTan,

Sesxletvisas ki _ SekumSvasTan.
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7.2 magmuri qanebis wolis formebi

magmeuli anu eruptuli wolis formebis aRwerisas iTvaliswineben maTs

urTierTobas danaleq qanebTan, radgan isini SeWrili arian danaleq qanebSi da

xSirad arRveven maT wyobas. efuziuri da intruziuli magmuri qanebi sxvdasxva

formebs qmnian.

efuziuri qanebi, magaliTad bazalti zedapirze amosvlisas farTod

gaiSleba da warmoSobs lavur zewars. igi avsebs miwis zedapiris

uswormasworobebs, amitom misi qvedapiri uswormasworoa, xolo zedapiri _

swori. Tu lava mcire raodenobiTaa, an miwis zedapiri daRarulia, lava

SeiZleba xeobas gahyves da warmoiSoba lavis nakadi. aseTia, magaliTad, lavis

nakadi, romelic bakurianSi iwyeba da borjomSi bolovdeba (ix. nax.) blanti

mJave magmas SemTxvevaSi warmoiSoba lavuri gumbaTi.

ufro mravalgvaria intruziuli qanebis qolis

formebi. maT Soris SeiZleba gavarCioT TanxmobiTi

da uTanxmo formebi. TanxmobiTi formebis SemTxve-

vaSi intruiuli magma SeiZleba SeiWras Sresa da

Sres Sua da warmoSvas SreZarRvi anu sili. Tu silma

Sreebi aswia da zeda Sreebi amoburca, miviRebT

miwisqveSa sokosebur formas _ lakoliTs (ix.nax.)
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uTanxmo formebis SemTxvevaSi magma SeWrilia qanebSi da warmoSobs

sxvadasxva sididis formebs, rogoricaa ZarRvebi, neki, daiki, Stoki da

baToliTi (ix. nax.) ZarRvebi warmoiSoba viwro napralebSi SeWrisas. neki (ingl.

kiseri) svetiseburi izometriuli formaa, romelic zogjer miwis zedapirzea

amoCrili. SedarebiT viwro da grZeli napralis amovsebisas warmoiSoba

kedliseburi forma _ daiki (ingl. kedeli), xolo SedarebiT mozrdili

intruzivi miwis siRrmeSi warmoqmnis kunZisebur formas _ Stoks (ing. _ kunZi,

joxi), romelic siRrmeSi farTovdeba.

uTanxmo intruziul formebs Soris yvelaze didia baToliTebi, romlebic

xSirad mTebis guls Seadgenen. isini bevrgan Tvaluwvdenel sivrceebze arian

gaSiSvlebuli da siRrmeSi TandaTan fartovdebian, TiTqos uZiro sxeulebs

warmoadgenen (`baTos” berZ. siRrme; `loTos”- qva). ZiriTadad granitoidebiT

arian agebuli (ix. nax.) Tanamedrove SexedulebiT granitoidebis garda

baToliTebSi metamorfizmis produqte-

bic monawileoben.

metamorfuli qanebis wolis formebi

imeoreben an uaxlovdebian im

dedaqanebis formebs, romelTaganac

warmoiSvnen. kerZod, danaleqi qanebidan

SarmoSobis SemTxvevaSi maT Senar-

Cunebuli aqvT Sreebirivoba an naoWa forma, magram es ise mkafiod aRar

SeiniSneba. xSirad am formebs niRbavs fiqlebrivoba, gneisebrivoba da sxva

movlenebi. magmuri qanebidan warmoSobis SemTxvevaSi metamorfuli qanebi

inarCuneben magmuri sxeulis formas, magram am sxeuls aqac emCneva

fiqlebrivoba, zolebrivoba, laqebrivi agebuleba da a.S. metamorfuli qanebis

wolis formebis Seswavlisas xSirad iyeneben mikroskops, romlis saSualebiT
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Seiswavleba mineralebis ganlagebis Taviseburebebi da kanonzomierebebi, rac

sxeulis formasTan aris dakavSirebuli (mikrostruqturuli analizi).

Tavi VIII. geologiuri warsuli da geologiuri qronologia

danaleqi qanebi xSirad Seicaven cocxali organizmebis naSTebs, romlebic

qanSi moxvedrila misi daleqvisas da qanSive Senaxula, amgvar Senaxvas xels

uwyobs kalcituri niJaris arseboba. SeiZleba Senaxuli iyos cxovelis Zvlebi

an  mcenaris nawilebi, romlebic gakaJebuli saxiT aris darCenili. amgvarad

Senaxuli organizmebis gamocnobac SeiZleba da amiT geologebi aRadgenen geo-

logiur warsuls. KkerZod, Tu es niSnebi zRvis mcxovrebi moluskebi iyvnen,

maSin daaskvnian, rom erT dros aq zRva yofila da qanebi, romlebSic

moluskebis niJarebi Segvxvda, zRviuri warmoSobisa arian, aseve SeiZleba

xmeleTis cxovelebis an mcenareebis naSTebiT davaskvnaT, rom maTi Semcveli

qanebi xmeleTzea warmoSobili.

magram bunebrivad ismis kiTxva, Tu rodis xdeboda es daleqva, anu

wamoiWreba movlenaTa daTariRebis sakiTxi. geologebisTvis cnobilia, rom

SreTa wyobilSi (WrilSi) yoveli zeda Sre ufro axalgazrdaa, vidre mis qveS

mdebare Sreebi (ix. naxazi).

nax. a nax. b
magaliTad, nax. a-Si, a –Sre ufro adre daleqila, vidre b da a.S., iseve rogorc

nax. b-Si- 1 Sre ufro adrea daleqili, vidre 2 da a.S. magram sxvadasxva adgi-

las nanaxi amgvari wyobilebiT ver davadgenT a da 1 Sreebi erTroulni arian,

Tu maTi daleqva sxvadasxva dros moxda. amis garkvevaSi gvexmareba namarxi

organizmebis naSTebi. kerZod, Tu d Sre Seicavs iseTsave namarxs, rogorsac 1

Sre, SegbiZlia vTqvaT, rom es Sreebi erTroulni arian, anu d = 1. SreTa amgvar

d
c

b

a

4
3

2

1
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b

a

α)
1          2            3

dakavSirebas paralelizacia ewodeba, xolo Sreebis urTierTdamokidebulebis

dadgenas, rom b ufro Zvelia, vidre c an me-3 Sre, - korelacia hqvia.

Sreebi SeiZleba erTmaneTs mohyvebodes uwyveti TanmimdevrobiT, anu

TanxmobiT,  an uTanxmod, anu maT wyobaSi SeiniSnebodes wyveta, anu xarvezebi,

rodesac romelime Sre an Sreebi aklia, gamovardnilia (ix. naxazi ). magaliTad,

nax. a- Si oTxi Srea, nax. b-Si mxolod sami. Wrilidan gamovardnilia b –Sre, anu

nax. a                                    nax. b

aq adgili aqvs xarvezs. e.i. wyvetas naleqdagrovebaSi. aseTi ram SeiZleba mox-

des zRvis ukan daxevis, anu misi donis dawevis da fskeris gaSiSvlebis Sedegad,

rasac regresia ewodeba. aseT SemTxvevaSi b Sre ar daileqeba, an Tu daileqa,

gadairecxa. c Sris daleqva moxdeba mas  Semdeg, rac zRva  win wamoiwevs , anu

misi done aiwevs da gaSiSvlebuli fskeri daifareba zRviT,rasac transgresia

hqvia. warmodgenil b naxazze, c Sre uTanxmod (xarveziT) adevs a Sres.amgvar

uTanxmoebas, rodesac qveda da zeda Sreebi urTierTparaleluria paraleluri

uTanxmoeba hqvia. magram uTanxmoebaSi SeiZleba iyos kuTxuric, rodesac qveda

Sreebisa da zeda Sreebis ganlagebaSi SeiniSneba kuTxuri Seusabamisiba (ix.

nax.).

warmodgenili naxazis mixedviT

1 - 3 Sreebi daxrilia, anu maTi da-

leqvis Semdeg moxda maTi aSla da

nawilobrivi gadarecxva, anu moxda

zRvis regresia, rasac Semdeg mohyva zRvis donis aweva da a da b Sreebis

daleqva, anu transgresia. zeda Sreebi ( a da b ) kuTxuri uTanxmoebiT da xarve-

d

c

b

a

d

c

a
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zebiT adevs qveda (1 - 3) - Sreebs. amrigad vxedavT, rom SreTa Tanmimdevrobis

garkveviT, vadgenT movlenaTa Tanmimdevrobas, anu vaxdenT movlenaTa

daTariRebas. geologiis im dargs, romelic Seiswavlis SreTa Tanmimdevrobisa

da maTi daTariRebis sakiTxebs stratigrafia ewodeba. daTariReba ki ZiriTadad

xdeba namarxi organizmebis meSveobiT, anu paleontologiuri meTodis

daxmarebiT (biostratigrafia). aseTi daTariReba zustad gvamcnobs mxolod

imas, Tu ra moxda ufro adre da ra ufro gvian,anu aseTi geologiuri

qronologia SefardebiTi qronologia aris. rac Seexeba absolutur

qronologias1, anu welTaRricxvas, am saciTxis gadawyveTa mxolod me - 20

saukuneSi gaxda SesaZlebeli, mas Semdeg rac aRmoaCines qimiur elementTa

radiaqtivoba.

manamde geologebi iyenebdnen SefardebiT geoqronologiur skalas. Tavda-

pirvelad miwis qerqSi gamohyves im dros uZvelesad miCneuli naleqebi, romleb-

sac pirveleuli uwodes. maT zeviT mdebares – meoTxeuli, Semdegs –mesameuli

da yvelaze axalgaZrdas- meoTxeuli. ufro gvian termini pirveleuli Secvala

paleozourma, anu Zveli cxovelebis drom. meoreuli – mezozourma, anu SuaTana

vxovrebis drom, mesameuli da meoTxeuli erTad –kainozourma, anu axali

cxovrebis drom. es axali saxelwodebebi warmoiSva C. darvinis Semdeg, rodesac

gairkva, rom saqme gvaqvs umartivesi  mcenareebidan da cxovelebidan, anu

umartivesi organizmebidan dawyebuli adamianiT damTavrebuli – kanonzomier

evoluciasTan. amitomac aris, rom meoTxeuls dRes anTropodebis, anu adamianis

warmoSobis drois saxelwodebiTac moixsenieben (ix. geoqronologiuri skala).

geoqronologiuri skalis analizi gviCvenebs, rom geologiuri drois

udidesi erTeuli aris `eoni”, xolo misi Sesatyvisi warmonaqmnebi – `eonoTema”.

eoni iyofa `erebad“ da maT Sesatyvis `eraTemebad“. eris nawilebia  `periodebi

iyofa `epoqebad“ da maT Sesatyvis `seqciebad”. skalis umciresi erTeulebia

`saukune“ (geologiurad) da misi Sesatyvisi `sarTuli” da geologiuri dReRame,

anu `hemera” da misi Sesatyvisi `zona”.

1 absoluturi geoqronologia aris geologiuri drois gazomva, gamosaxuli astronomiuli
erTeulebiT – weliwadebiT.
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Tavi IX geologiuri dro da cocxali bunebis evolucia

namarxi organizmebi warmoadgenen ara marto naleqebis daTariRebis

saSualebas, aramed miwis qerqis warsulis mniSvnelovan dokuments da

warmodgenas iZlevian cocxali bunebis evoluciis Sesaxeb.

miwis qerqis ganviTarebis procesSi xdeboda zRvisa da xmeleTis ganawilebis

cvla, anu paleogeografiuli cvlilebebi, aseve xdeboda cocxali bunebis cvla

zogadad martivi organizmebidan rTulisaken da maTi mravalferovnebisaken.

Tavidan pirobiTad miaCndaT, rom sicocxle unda Casaxuliyo arqeulSive,

radgan prkoterozoulSi sakmaod maRalganviTarebuli da mravalferovani

jgufebi gvxvdebian, magaliTad, kibosnairebi. dRes ukve Seswavlilia arqeuli

eris (an eonis) ganamarxebuli organizmebis uZvelesi naSTebi, kerZod, mikro-

organizmebi: prokariotebi, baqteriebi, lurj-mwvane wyalmcenareebi. protero-

zoulSi ganviTardnen eokariotebi, erTujrediani da mravalujrediani mcena-

reebi da cxovelebi, maT Soris kibosnairebi. paleozourSi xdeba uxerxemloTa

ganviTareba, Tumca Cndebian pirveli xerxeblianebic, kerZod, Tevzebi, amfibiebi.

paleozouri eris kambriuli periodisaTvis damaxasiaTebelia sakmaod

MmaRalorganizebuli jgufis – asosaxsrianebis gavrceleba, romelTa warmo-

madgenelia trilobitebi - SemdgomSi gadaSenebuli cxovelebi aseve unda

aRiniSnos gadaSenebuli da zRvis Rrublebis monaTesave kirqviani skeletis

mqone arqeoceatidebi. ordovikulisa da silurulisaTvis damaxasiaTebelia

graftolitebi. silurulSive Cndebian pirveli xerxemlianebi - Tevzebi, xolo

devonurSi xdeba javSniani Tevzebis didi ganviTareba.maT Zvlis xerxemali ara

aqvT, samagierod maTi tani garedan Semosilia Zvlis javSniT. karbonulsa da

permulSi did ganviTarebas aRweven amfibiebi da Cndebian pirveli qvewarmavlebi.

aRsaniSnavia umaRlesi mcenareebis – sporianebis da SiSvelTeslianebis didi

ganviTareba karbonulSi, romelTac qvanaxSiris didi sabadoebi warmoqmnes.

mezozouri erisaTvis damaxasiaTebilia reptiliebis gafurCqvna da giganturi

qvewarmavlebis – dinozavrebis gavrceleba. aseve damaxasiaTebelia TavTfexiani

moluskebis jgufis –amonitebis ganviTareba, romlebic carculi periodis

dasasrulisaTvis gadaSendnen. iurul periodSi Cndebian pirveli frinvelebi,

xolo carculSi _ farulTesliani mcenareebi da pirveli mawovrebi
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(ZuZumwovrebi). mezozouris miwuruls sxva mraval jgufebTan erTad

gadaSendnen didi qvewarmavlebi (dinozavrebi).

kainozouri era aris mawovrebis gafurCqvnis,Ffrinvelebis gavrcelebis,

farulTesliani mcenareebis gabatonebis, moluskebis da Zvliani Tevzebis

ganviTarebis dro. am eris paleogenur periodSi did ganviTarebas aRweven

numulitebi, romlebic paleogenSive gadaSendnen. paleogenSive gaCdnen

primatebi, romelTagan neogenSi ganviTardnen adamianis msgavsi maimunebi, xolo

meoTxeulSi (anTropogenSi) jer Zveli adamianebi (pitekanTrofi da sxvebi) da

bolos TviT adamiani.

amrigad, geologia miwis warsulis movlenebs sakmaod zustad aRadgens da

mwyobradac alagebs droSi maTi Tanmimdevrobis mixedviT, magram rogoria am

warsulis xangrZlivoba da TiToeuli movlenis asaki, amis Sesaxeb TiTqmis

verafers gveubneba. geologiuri daTariReba gvamcnobs mxolod imas, Tu ra

moxda ufro adre da ra ufro gvian. amitom geologiuri qronologia

SefardebiTi aris, magram rogoria geologiuri warsulis absoluturi

qronologia, anu geologiuri welTaRricxva am sakiTxis gadaWra SesaZlebeli

gaxda qimiur elementTa radiaqtivobis aRmoCenis Semdeg.

radiaqtivoba aris zogierTi arastabiluri qimiuri elementis TviTdaSla

ufro martiv atomurad. am process Tan axlavs atomis nawilakebisa da energiis

gamoyofa, ris Sedegad icvleba atomgulSi protonebisa da neitronebis ricxvi

da erTi qimiuri elemenTi gardaiqmneba sxva elementad. magaliTad, uranis  erT-

erTi  izotopi (232U) TandaTanobiT gaivlis ramdenime stadias da gardaiqmneba

tyviis (206pb) araradiaqtiur izotopad. amgvari gardaqmna mimdinareobs Tanabari

(mudmivi) siCqariT, romelic araa damokidebuli temperaturaze, wnevaze da

qimiur pirobebze. Tu romelime mineralis kristalSi gavzomavT ama Tu im

radiaqtiuli elementebisa da misi daSlis produqtis raodenobas, maTi

TanafardobiT gavarkvevT daSlis mimdinareobis xangrZlivobas. daSlis

produqciis dagroveba ki mimdinareobs mineralis dakristalebis droidan, e.i.

ganisazRvreba misi arsebobis xangrZlivoba. amasTan, Tu viciT amgvari

mineralebis warmoSobis geologiuro dro, SesaZlebeli xdeba miwis qerqis

mTeli warsulis absoluturi asakis skalis Sedgena (ix. geoqronologiuri

skala).
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geoqronologiuri skala

eoni,

eonotema

era,

eratema

periodi,

sistema

absoluturi
welTaRricxva
(mln. weli)

f
 a
 n

 e
 r

 o
 z

 o
 u

 r
 i

(P
h)

ka
in

o
z
o
u
r
i

K
Z

meoTxeuli

antropogenuli (Q)

1,6

me
s
am
eu

l
i

neogenuri (N)
23,7

paleogenuri (P)
66

me
z
o
z
o
u
r
i

M
Z

carculi (K) 144

iuruli (J) 208

triasuli (T) 245

pa
l
eo

z
o
u
r
i

PZ

permuli (P) 286

karbonuli (C) 360

devonuri (D) 408

siluruli (S) 438

ordovikuli (O) 505

kambriuli (Є) 570

pr
o
t

er
o
z

o
u
r
i

(P
R

) zeda (PR2) 1650

qveda (PR1) 2500

ar
qe
o
z
o

u
r
i

(A
R

)

zeda (AR3) 3000

Sua (AR2) 3500

qveda (AR1) 3800

4000
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Tavi X. Ggeologiuri ruka

miwis qerqis geologiuri agebulebis TvalsaCinod gamosaxvis mizniT xazaven

geologiur rukas. es aris adgilis (qveynis,  kontinents) geologiuri agebule-

bis grafikuli asaxva sibrtyeze, romlebic pirobiTi niSnebiT da garkveul

masStabSi datanilia asakobrivad gansxvavebuli qanebis  zedapiruli gamosa-

vlebi. geologiur rukaze qanebis asaki aRniSnulia saerTaSorisod miRebuli

standartuli ferebiT da anbanuri da cifrobrivi indeqsebiT. garkveuli

geologiuri sistemis warmonaqmnebs pirobiTad miniWebuli aqvT garkveuli feri,

magaliTad, iurul sistemas rukaze daferaven lurji (cisferi) feriT,

carculs – mwvane feriT da a.S. aqve aRniSnaven anbanur indeqss, romelic

Seesatyviseba sistemis saxelwodebis sawyis bgeras da gamoisaxeba laTinuri

anbanis mTavari aso-niSniT. magaliTad, iuruli sistemis J, carculisTvis KK da

a.S. sistemis seqciis aRsaniSnavad iyeneben cifrobriv indeqss - arabul cifrs,

romelic sistemis aso – niSns marjvena dabal mxares ewereba. magaliTad, qveda

iura aRiniSneba J1, Sua iura – J2, zeda iura- J3. amave dros, rac ufro Zvelia

seqcia, miT ufro muqadaa igi daferili rukaze. magaliTad, qveda iuruli seqcia

aRiniSneba muqi lurji feriT, zeda ki – Ria lurjiT (cisferi toniT). geo-

logiur rukebze iyeneben sxva pirobiT niSnebsac, romelTa ganmartebebi Tan

axlavs maT. miwis qerqis ama Tu im nawilis siRrmuli agebulebis, anu qanebis

ganlagebis xasiaTis gamosaxatavad iyeneben geologiur Wrilebs, romlebic

warmoadgenen rukaze asaxuli teritoriis vertikalur kveTs. geologiuri

rukisa da Wrilebis meSveobiT iqmneba warmodgena ara marto adgilis

geologiuri agebulebis, aramed misi geologiuri ganviTarebis istoriis

Sesaxebac.

Tavi XI. geologiuri movlenebi da maTi energiis wyaroebi

geologiis im nawils, romelic Seiswavlis (ikvlevs) geologiuri movlenebis

dinamikas da maTi mimdinareobis kanonzomierebebs, dinamiuri geologies uwo-

deben. zog SemTxvevaSi mas fizikur geologias an fiziograful geologiasac



66
uwodeben. zogadi geologiis kursi yuradRebas ZiriTadad am movlenebze

amaxvilebs.

geologiuri movlenebis ori ZiriTadi wyaro arsebobs: pirveli TviT miwa,

romlis SigniT aris vulkanizmis, miwisZvrebis, miwis qerqis da liTosferos

moZraobis Zalebi, anu miwis Siga (teluruli – Telluris _miwa) Zalebi; meore aris

mzis energia, romelic ganapirobebs qaris moqmedebas, mdinaris moZraobas,

sicocxles miwis zedapirze da a.S. anu miwisgare Zalebi.

aRniSnuli ori ZiriTadi wyaros Sesatyvisad geologiur movlenebsac or

did jgufad hyofen: Sigadinamiuri movlenebi da garedinamiuri movlenebi (ix.

cxrili)

garedinamiuri movlenebi Sigadinamiuri movlenebi

1. fitva da misi saxeobebi

2. gravitaciuli denudacia

3. miwisqveSa wylebis moqmedeba

4. mdinare wylis moqmedeba

5. myinvarebis moqmedeba

6. zRvis moqmedeba

7. tbebis da Waobebis moqmedeba

8. qaris moqmedeba

1. magmatizmi, kerZod vulkanebis

moqmedeba

2. miwisZvrebi

3. miwis qerqis moZraoba

4. liTosferos filebis moZraoba

11.1 garedinamiuri movlenebi

fitva da misi saxeobebi

miwis zedapirze moxvedrili danaleqi, magmuri da metamorfuli qanebi mzis,

haeris, wylis, organizmebis zemoqmedebiT mravalgvarsa da xSirad rTul

cvlilebebs ganicdian. amis saboloo Sedegi qanis damsxvreva – daqucmaceba da

misi Semadgeneli nawilebis daSla – gardaqmnaa. qanebis amgvari gardaqmnis

process fitva ewodeba, xolo Tavad qans – gamofituli. arCeven samgvar fitvas:

meqanikurs (fizikurs), fizikur – qimiurs (qimiurs) da organogenuls.
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meqanikuri fitva. miwis zedapirze moxvedril yovel qanSi aris uCinari

bzarebi an xiluli Ria napralebi, romlebic xels uwyoben qanis daSlas. mzis

gavleniT dRe-Ramisa da zamTar –zafxulis temperatures cvlilebaTa gamo

xdeba qanis gaTboba – gaciveba, rasac Tan axlavs misi kumSva – gafarToeba, rac

Tavis mxriv bzarebisa da napralebis gafarToebas da qanis daSlas iwvevs.

amgvari meqanikuri fitvis meore agentia yinva. cnobilia, rom wyali gayinvisas

moculobaSi daaxloebiT 9%-iT izrdeba. amitom napralebsa da bzarebSi

moxvedrili wyali gayinvisas awveba maT kedlebs da xels uwyobs qanebis

daSlas. mzisa da yinvis zemoqmedebiT qanebis daSla – daqucmacebas fizikur

gamofitvasac uwodeben. am SemTxvevaSi qani ise iSleba, rom misi Semadgenloba

ar icvleba.

qimiuri fitva. haerSi yovelTvis aris iseTi Zlieri qimiuri agentebi,

rogoricaa CO2 da O2, romlebic qanSi CaJonil wyalTan erTad iwveven

sxvadasxva qimiur reaqciebs. aseTi reaqciebia gaxsna, hidratacia, hidrolizi,

Jangva, karbonatizacia da sxv.

wyali energiuli gamxsnelia da igi advilad xsnis qvamarils, TabaSirs da

gaaqvs gaxsnili nivTiereba. wvimis wyali cotaoden CO2 –sac Seicavs, romelic

wyals uerTdeba da iZleva naxSirmJavas: H2O + CO2 = H2CO3. es ukanaskneli ki

moqmedebs granites SemadgenlobaSi myof mineral orToklazze:

2 KAlSi3O8 + H2CO3 + H2O = K2CO3 + Al2Si2O5 (OH)4 + 4SiO2
orToklazi xsnari   kaoliniti  kvarci(naSTi)

hidrataciis magaliTia TabaSiris warmoqmna anhidritisagan, rodesac es

ukanaskneli (CaSO4) ierTebs or molekula wyals (CaSO4 · 2H2O _ TabaSiri).

qimiuri gamofitvis produqtebia lateriti (rkiniT mdidari Tixa), boqsiti

(wyliani aluminis Jangi – Al2O3 · n H2O).

organogenuli fitva. fitvis es saxeoba meqanikuric aris da qimiuric.

magaliTad, xis fesvebi qans meqanikurad Slian, magram ufro mniSvnelovania

maTi patara fesvebis mier qanis qimiuri daSla da gafxviereba. aseve afxviereben

niadags Txunela da sxva cxovelebi. arian mburRavi orsagdulianebi, romlebic

wyalSi cxovroben, kldovan qanebSi ikeTeben sacxovrebels da amiT Slian qanis

mTlianobas.
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fitva Zlier neli procesia, magram xangrZliv geologiur droSi SesamCnevi

xdeba.

fitvis siRrme mkveTrad aris gansazRvruli, vinaidan ori – sami aTeuli

metris siRrmeze temperatures cvlileba aRar SeiniSneba da haeric ver aRwevs

iqamde. aq wyalic naklebad agresiulia, amitom xmeleTis zedapirs hfaravs

gamofituli qanebis fena, romelsac fitviTi qerqi (regoliTi) hqvia. fitviTi

qerqis zedapirul fenas, romelic mcenareulobas kvebavs da gamdidrebulia

organuli masaliT, niadagi ewodeba.

fitvis geologiuri mniSvneloba isaa, rom igi iZleva masalas danaleqi

qanebis warmosaqmnelad rogorc zRvebSi, ise xmeleTze.

11. 2. gravitaciuli denudacia

yvela geologiuri movlena miwis gravitaciul velSi mimdinareobs, magram

gravitaciul denudacias (miwis zedapiridan masalis CamoSlas, gadatanas)

calke imitom gamohyofen, rom am SemTxvevaSi simZimis Zala (gravitacia) uSualo

geologiuri agenti aris. qvebis cvena, kldis mowyveta anu kldezvavi, miwis

masebis Camococeba (mewyeri) da sxva aseTi movlenebi gravitaciuli denudaciis

magaliTebia.

kldovani qarafebidan dabzaruli da gamofituli qanis namsxvrevebi qveviT

cviva da kldis ZirSi warmoiSoba maTi grova, qvis nakadi (magaliTad vake-

saburTalos gzaze, mdinare veres da saburTalos gamyofi seris tranSeaSi).

ufro rTuli da grandiozuli movlenaa kldezvavi, romlis SemTxvevaSi kldes

mowydeba didi masa (ramdenime kuburi kilometric moculobiT) da aCqarebuli

moZraobiT daeSveba qveviT. zvavi gzaze moglejs Semxvedr dabrkolebebs da Tan

waiRebs did manZilze. mTis Ziris movakebaze gaiSleba masala, romelsac

nazvavis farads uwodeben. misi zedapiri garkveuli kuTxiTaa daxrili. rac

ufro wvrilmarcvlovania masala, miT ufro mcirea kuTxe. am kuTxes bunebrivi

daxris kuTxe ewodeba.

gravitaciuli denudaciis movlenaTa Soris farTo gavrceleba aqvs mewyrebs,

gansakuTrebiT iset mTian mxareebSi, rogoric saqarTveloa. mewyeri ewodeba

simZimis Zalis gavleniT qanebis nel moZraobas daxril zedapirze. mis
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moZraobas xels uwyobs qanSi wylis arseboba, amitom nestiani havac xelSemwyob

faqtorad gvevlineba.

moZraobis xasiaTis mixedviT arCeven dinebiT da cocebiT mewyerebs. pirvel

SemTxvevaSi mewyeri mihyveba garkveul kalapots Tixiani an RorRiani miwis

nakadis saxiT. mis moZraobas simZimis Zalis garda qanSi wylis arsebobac

uwyobs xels. cocviTi mewyris SemTxvevaSi qanis Sreebi an masebi erTiani

sxeulis saxiT micocaven daRma, rasac xels uwyobs daZruli dastis qveS

wyliani Tixis Sris arseboba. cocviTi mewyeri SeiZleba gaCndes araSreebriv

qanSic. asT SemTxvevaSi cocvis zedapiri Cazneqili rkalis formas iZens.

(ix.nax.)

zvavebisa da mewyrebis moqmedebis Sedegi isaa, rom maRlobebidan qveviT

Camoitaneba fitviTi qerqis masebi an mkvidri qanebis nawilebi, ris gamoc zeviT

SiSvldeba mkvidri qanebi. raki ZiriTadi faqtori aq simZimis Zalaa, aseT

movlenas gravitaciuli denudacia, anu simZimis Zalis gavleniT CamoSla,

gaSiSvleba hqvia. darCenili gaSiSvlebuli qanebi ganicdian fitvas da axla

isini CamoiSlebian da a.S. manmade, vidre miwis zedapiri ar moswordeba da

gravitaciuli wonasworoba ar damyardeba.

zvavebis da mewyerebis Seswavlas da maT winaaRmdeg brZolas didi

mniSvneloba aqvs mosaxleobisaTvis da nagebobebis zaralis miyenebis Tavidan

asacileblad.



70
11.3 miwisqveSa wyali da misi geologiuri moqmedeba

atmosferuli naleqebi xmeleTze sam nawilad iyofa: nawili orTqldeba da

isev atmosferos ubrundeba, nawili Rvarebad Camoedineba da mdinareebis

meSveobiT isev oceans ubrundeba, nawili ki miwaSi CaiJoneba da kvebavs

miwisqveSa wylebs. es ukanaskneli wyaroebis saxiT ukanve amodis zedapirze an

dabinavdeba miwis siRrmis qanebSi.

atmosferul wyals, romelic miwaSi Cadis da wyaroebis saxiT ukanve amodia

zedapirze vadozuri anu moaruli ewodeba (e. ziusi). magram miwisqveSa wyalSi

aris garkveuli nawili, romelic magmasTan, vulkanebTan aris dakavSirebuli da

arc atmosferoSi da arc zRvaSi jer ar yofila, Tumca SeiZleba pirvelad

Caebas wylis cirkulaciaSi. aseT wyals iuvenurs (axagazrdas, ymawvils)

uwodeben. miwisqveSa wylis mesame saxeoba iqneba ganamarxebuli wyali, romelic

qanis daleqvisas aris SerCenili da momwyvdeulia wyalgaumtar fenebs Sua

arsebul forovan an napralovan qanebSi. geologiis dargs, romelic miwisqveSa

wylebs da maT moZraobas ikvlevs – hidrogeologia ewodeba.

miwiqveSa wyali qanebSi moTavsebulia forebSi da napraleSi da Tu maTSi

Tavisufali adgili imdenia, rom wyals SeeZleba simZimis ZaliT imoZraos, es

iqneba Tavisufali miwisqveSa wyali, xolo Tavad qans wyalgamtari ewodeba. Tu

qani uforoa an forebi imdenad mcirea, rom wyals moZraoba ar SeuZlia, aseTi

ani iqneba wyalgaumtari, xolo iseT qans, romelic wyalgamtari da amave dros

Seicavs miwisqveSa wyals – wyliani an wyalSemcveli ewodeba.

miwisqveSa wylebis moZraoba da ganawileba garkveul kanonzomierebas

emorCileba. miwis zedapirTan axlos, niadagis Txel fenaSi arsebul wyals,

niadagis wyali ewodeba. ufro qveviT imoZravebs manmade, vidre ar Sexvdeba

wyalgaumtar qans da iwyebs dagrovebas. warmoiSoba wyliani fena, romelSic

gruntis wyalia moTavsebuli. ase, rom gruntis wyali ewodeba miwisqveSa wyals,

romelic moTavsebulia pirveli wyalgaumtari fenis zeviT. gruntis wylis

zedapirs ewodeba gruntis wylis sarke, romlis forma Serbilebuli saxiT

imeorebs reliefis zedapiris formas, anu borcvebSi maRla iwevs  xeobebSi ki,

dabla daiwevs. gruntis wyali sufTaa imitom, rom zedapiridan CaJonili mRvrie

wyali ifiltreba forebSi moZraobisas. misi temperaturac daaxloebiT adgilis
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saSualo wliuri temperaturis  tolia. gruntis wyali SeiZleba amoviRoT Wis

saSualebiT. Tu grutis wylis sarke gadaikveTeba reliefiT, magaliTad

ferdobiT, gruntis wyali ipovis gamosavals da miviRebT wyaros. anu wyaro

aris miwisqveSa wylis gamosavali miwis zedapirze.

miwisqveSa wyali axdens xsnadi qanebis gaxsnas, magaliTad kirqvebis gaxsnas,

rasac CO2-is arsebobac uwyobs xels. Tu am gaxsnili nivTierebiT datvirTuli

wyali gamova miwis zedapirz, igi kargavs CO2 –s da daileqeba kirqvis tufi _

msubuqi foriani qani, an kalcitis mkvrivi fena _ travertine. napralebSi

daleqili kalciti an kvarci qmnian ZarRvebs. e. i. miwisqveSa wyali axdens

nivTierebis gaxsnas da daleqvas.

miwisqveSa wylebi sxvadasxvagvarad, gansxvavebuli wesiT aris qanebSi

moqceuli. zogi, wyalSi dasvelebuli kenWis msagavsad, Txeli brkis (abskis)

saxiT faravs qanis Semadgenel marcvlebs. amas brkeul wyals (zogjer abskur

wyals) uwodeben. mas simZimis Zala ver aSorebs marcvals. im SemTxvevaSi ki, Tu

marcvlebi sakmaod didia da maT Soris sivrcec rCeba, xolo brkeuli wyali ar

aris sakmarisi porebis amosavsebad, maSin simZimis ZaliT wyali masSi imoZravebs

Tavisuflad. amas Tavisufali wyali qvia. aris kidev kapilaruli wyali,

romelic avsebs kapilarul (uwvriles) porebs da amodis Tavisufali wylis

zeviT da SeCerdeba zedapiruli daWimulobis ZalebiT. es wyali hqmnis fenas

wyalSemcveli horizontis Tavze. arCeven kidev higroskopul wyals, romelic

molekulebis fenis sisqiT akravs qanis nawilakebs. amrigad, qanebSi wyali

SeiZleba iyos: 1. qimiurad dakavSirebuli (kristalebSi); 2. fizikurad

dakavSirebuli (higroskopuli da brkeuli, anu abskuri) 3. gravitaciulad

dakavSirebuli (kapilaruli da Tavisufali wyali). aris kidev 4. orTqliseburi

wyali (wylis orTqli), romelic avsebs sicarieleebs niadagSa da qanebSi.

miwis zedapiris qveS wylis moZraoba da ganawileba garkveul

kanonzomierebebs emorCileba. sul zeviT, niadagis fenaSi grovdeba wyali,

romelsac niadagis wyali ewodeba. amis qveviT wyalgamtar qanSi, romelime

pirvel dabrkolebamde, grovdeba fena, romelsac gruntis wyali hqvia da

romelic moZraobs horizontuli mimarTulebiT mcire daqanebis gaswvriv.

gruntis wylis done, anu sarke, zeviT iwevs Semosaval – gasavlis wonasworobis

damyarebamde. gruntis wylis donis qanaobis (awev – dawevis) zonas freatuli
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zona ewodeba. niadagis wyalsa da gruntis wylis fenas Sua aris qanebis fena,

romelSic wyali wveTavs zevidan qveviT da masSi haeric moZraobs. am fenas

aeraciis zonas uwodeben (niadagis fenasTan erTad). sakuTriv gruntis wylis

fena aris gajerebis zona, romelSic qanebis porebi da napralebi mTlianad

wyliT aris amovsebuli da haeri mxolod wyalSi gaxsnili saxiT gvxvdeba.

gajerebis zonis zeda sazRvari aris gruntis wylis sarke (ix. nax)

miwisqveSa wylis gavrcelebis qveda sazRvari

ufro rTulia. igi pirvelive wyalgaumtari fenis

qveSac SeiZleba iyos da WaburRilebSi wyals

sakmaod Rrmadac gvxvdebian. aseT SemTxvevaSi wyali

ukve sxva wyalSemcvel fenebTan iqneba dakavSirebuli

da moqceuli wyalgaumtar fenebs Soris. amaT

fenaTaSorisi wyali ewodeba. miwisqveSa wyals aqvs

kveba da xarji. kveba xdeba atmosferuli naleqebis

saxiT kvebis ubanze, sadac xdeba wylis infiltracia,

anu CaJonva. xarji ki wyaroebis saxiTaa.

arteziuli wyali. gruntis wylisagan gansxvavebiT arteziuli wyali

moqceulia wyalgaumtar fenebs Soris, anu fenaTaSorisi wyalia. Tu aseTi

Sreebi sinklinurad arian Cazneqili, wylis zedapiri horizontuli ver iqneba

da morgebulia wyalgagaumtar Sreebs. sinklinis Sua nawilSi rom burRili

gaviyvanoT da wylian fenamde mivideT, wyali burRilSi Semova da zeviT

amoiWreba Sadrevnis saxiT. aseT wyals arteziuli, anu wneviani hqvia

(saxelwodeba modis safrangeTis kuTxidan `artua”, romaelebi `artezias”
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eZaxdnen). e. i. arteziuli wyali gruntis wylisgan gansxvavdeba imiTac, rom

wneviania (ix. nax)

Termuli wyali. miwisqveSa wylebis temperature damokidebulia Semcveli

qanebis temperaturaze. vinaidan miwis siRrmeSi temperature matulobs

(geoTermia), masTan erTad izrdeba qanSi moqceuli wylis temperaturac. Tu

aseTi wyali miwis ze-

dapiramde moaRwevs,

marTalia, igi gzaSi

civdeba, magram misi

temperatura saSualo

wliurze maRali mainc

iqneba. iseT wyaroebs,

romelTa wylis tempe-

ratura adgilis saSua-

lo wliur temperaturaze sagrZnoblad maRalia Termul wyaroebs an mokled

Termebs uwodeben. cnobilia Tbilisis Termebi abanoTubanSi, sadac wylis

temperatura 410 – mde aRwevs, maSin rodesac aq haeris saSualo wliuri-12,60 –ia.

mineraluri wyali. miwisqveSa wyalSi yovelTvis aris gaxsnili sxvadasxva

nivTiereba _ marilebi an gazi. Tu am nivTierebis raodenoba Cveulebrivze mets

miaRwevs, maSin aseT wyals mineralurs uwodeben. damaxasiaTebeli nivTierebis

mixedviT arCeven gogirdis wyals (Tbilisis Termebi), rkinis wyals,

naxSirJangian mJave wyals (mag. borjomis wyali). marilSemcvel wyals CvenSi

veZas eZaxian (gavixsenoT adgili `veZisi” TbilisSi).

11.4. miwisqveSa wyali da karstuli movlenebi

xsnadi qanebis (TabaSiri, kirqva, dolomite, qvamarili) napralebSi moZravi

mowisqveSa wyali xsnis qans da afarToebs napralebs, ris gamoc miwis

zedapirze da siRrmeSi warmoiqmneba siRruveebi (sicarieleebi), rac Zalze

damaxasiaTebelia kirqvebiT agebuli mxareebisaTvis. am mxareebisaTvis

damaxasiaTebel Tavisebur reliefs, romelic warmoiqmneba kirqvebis gaxsnis
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Sedegad – karstuli hqvia. saxelwodeba momdinareobs adriatikis zRvis mimdeba-

re mxaris (yofili iugoslavia) karstis platosagan.

karstuli movlenebis ganviTareba tipiurad gamoxatulia kirqvebSi imis gamo,

rom am qanebs didi farTobi ukaviaT da sqeli SrenariT arian warmodgenili,

rac xels uwyobs karstuli formebis warmoSobas. CvenSi aseTi pirobebi aris

raWa-leCxumSi, imereTsa da afxazeTis did nawilSi.

zedapiruli karstuli formebidan aRsaniSnavia:

kari anu lapiezi _ qanis daRaruli zedapiri, warmoSobili zewruli

Camonadeni wylis nakadebisagan, romlebic qanis gaxsnas axdendnen; warmoiqmneba

daklaknili Rariseburi arxebi.

karstuli Zabri anu sasule _ Zabriseburi CaRrmaveba, ormo, romelic warmoi-

Soba napralebis gadakveTaze CaJonili wylis gamxsneli moqmedebiT. sasulis

centrSi Tavmoyrilia wylis Casadeni napralebi_ponorebi, romlebic siRrmeSi

gadadian karstul SaxtaSi. sasulis fskeri xSirad ifareba wiTeli TixiT da

RorRiT da igi wyals aRar atarebs, ris gamoc warmoiqmneba karstuli Zabris

tbebi.

dolina _ karstuli Zabrebis TandaTani gaerTianebiT warmoqmnili

xeobiseburi CaRrmaveba, depresia, romelic amovsebulia wiTeli miwiT (`tera

rosa”). Tixa Seferilia wiTeli rkinis JangiT.

pole, polie _ miwisqveSa gamoqvabulebis Weris Caqcevis Sedegad warmoqmnili

tafobi, vrceli depresia, romlis fskerze SeiZleba mdinare miedinebodes.

siRrmuli karstuli formebia:

karstuli mRvime _ miwisqveSa siRrue (gamoqvabuli), romelic warmoqmnilia

siRrmeSi moZravi wylebis gamxsneli moqmedebis Sedegad. amgvari mRvimeebi CvenSi

cnobilia wyaltubos raionSi, afxazeTSi.

karstuli derefani, gvirabi _ mRvimeebis damakavSirebeli xazovani formebi,

warmoqmnili wylis miwisqveSa nakadis mier.

mRvimeebis da derefnebis Werze xSirad yinulis loloebiviT (svintoriviT)

mimagrebulia stalaqtitebi, xolo Zirze, sadac nawveTavi ecema, izrdeba

stalagmitebi. maTi SeerTebiT ki warmoiqmneba kirqvis svetebi, stigmatitebi.

karstul movlenebSi gaxsna – daleqvis reaqcia aseT saxes iZens:

CaCO3 + H2O + CO2 ____ Ca (HCO3)2
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kirqva H2CO3 bikarbonatuli xsnari

naxSirmJava

11.5 mdinari wylis moqmedeba

atmosferuli naleqebis erTi nawili aorTqldeba da atmosferosve

ubrundeba, meore nawili miwaSi CaiJonebaa, xolo mesame nawili - miwis

zedapirze Camoedineba. mdinari wylebis saxelwodebiT swored es mesame nawili

igulisxmeba.

wvimisas an Tovlis dnobios dros dasawyisSi zedapiruli wyali Txel fenad

miedineba zedapiris daqanebis mimarTulebiT da qmnis zewrul Camonadens. droTa

ganmavlobaSi, gansakuTrebiT TqeSis dros, warmoiSoba Rvarebi, romelTac

garkveuli kalapoti ara aqvT. es iqneba e.w. veluri wyleba. magram Semdeg es

nakadebi gamoimuSaveben kalapots, romelic gruntis wylis donemde CaaRwevs da

miviRebT mudmiv nakaduls, xolo maTi SeerTebiT xevebs (Releebs) da bolos

mdinareebs. wyalma rom imoZraos, saWiroa energia, rasac simZimis Zala

iZleva.rac ufro didia zedapiris daqaneba, miT metia wylis siCqare da energia:

Ekin.
2
. 2vm

 . amgvarad ganviTarebuli mdinari wyali did geologiur muSaobas

awarmoebs. kerZod, es aris fxvieri gamofituli masalis Camorecxva, xolo

sadac pirobebi xelsayrelia, mkvidri qanebis ngrevac. Semdeg xdeba mongreuli

masalis gadatana da sxvagan daleqva. mdinari wylis mier ngrevas da

Camorecxvas erozias uwodeben. zewruli Camonadeni awarmoebs farTobul

erozias da xeobaTa gaCenas..

saerTod, mdinari wylis moqmedeba sam nawilad SeiZleba gaiyos: ngreva anu

erozia, masalis gatana anu transporti da daleqva anu akumulacia.

erozia gansakuTrebiT mdinareebis saTaveebSi da zemo welSia SesamCnevi,

rasac xels uwyobs didi daqaneba, dinebis didi siCqare da qanebis gaSiSvleba.

Camorecxva ufro mniSvnelovania wyaldidobisas, rodesac izrdeba wylis masa

da amitom misi siCqarec. adidebul mdinares gadaaqvs meti masala da Tan

angrevs mkvidr qanebs, raSic gadatanili masalac exmareba. mdinare cveTavs

gaSiSvlebul qanebs da aRrmavebs kalapots. wylis turbulenturi moZraobos
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Sedegad kalapotSi warmoiqmneba qvabiseburi Rruebi, romelTac devis qvabebs

uwodebeb. maTi gafarToebiT da gaerTianebiT kalapoti Rrmavdeba. kalapoti

aris arxi, romelsac wyali mihyveba. kalapoti SemosazRvrulia ferdobebiT,

romelTa Sua Cadableba aris mdinaris xeoba.

ngreviT miRebuli masala wyals qvemoT miaqvs, anu axdens masalis

transports. gadatana xdeba sami saxiT – gaxcnili, ativtivebuli da fskerze

gorebis gziT. am ukanasknel SemTxvevaSi xdeba dakuTxuli masalis damrgvaleba

da qvargvalebis, riyis qvebis warmoqmna. am qvargvalebis forma da sidide

sxvdasxvaa.

daleqvas anu akumulacias xels uwyobs mdinaris daRma daqanebis da masTan

erTad wylis siCqaris Semcireba. mdinareSi jer ufro msxvili masala ileqeba,

ufro qvemoT - TandaTan ufro wvrili da bolos wvril masalas wyaldidobac

veRar daZravs, e.i. xdeba masalis daxarisxeba simsxos mixedviT – zemo welidan

qvemo welisaken. mdinaris mTel naleqs eluvioni ewodeba. mdinaris qvemo weli

mofenilia aluviuri naleqebiT da amitom es aluviuri vels warmoadgens.

masalis zRvaSi Setanisas Cndeba deltebi (berZnuli aso deltas ∆ formis

xmeleTi).

xeobis ganviTareba. mdinareuli eroziis mniSvnelovani Sedegia xeobis

ganviTareba. vinaidan mdinaris daqaneba da misi energiac zemo welSi ufro

didia, eroziac aq ufro intensiurad viTardeba da xeobac zemoTken unda

waizardos. amas ukusvliT erozias uwodeben, anu xdeba xeobis aRma ganviTareba.

xeobas gaaCnia gaswvrivi da ganivi profilebi. gaswvrivi, anu grZivi profili

gamoisaxeba Cazneqili mrudiT, romelic aerTebs xeobis Ziris wertilebs

saTavidan SesarTavamde, anu eroziis bazisamde. ganivi profili aerTebs xeobis

gardigardmo, wyalgamyofebidan xeobis Ziris gavliT wertilebs. ganivi

profilis forma saTaveebSi laTinuri anbanis V-s magvaria. qvemoT ufro

gaSlilia da U-s mogvagonebs, xolo sul qvemoT gaSlili, varcliseburi MO
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formisaa.

ganviTarebis stadiis mi-

xedviT arCeven axal-

gazrda, mowiful da

moxuc xeobebs. axal-

gazrda xeobas axasiaTebs

viwro da Rrma ganivi

profili da Zlier

daqanebuli gaswvrivi

profili. mowifuli

xeobis profilebi ufro ganieri da damrecia, xolo moxuci xeobis ganivi

profiligaSlilia,(ix.nax.)

gaswvrivi ki Zalze damreci, imdenad mcired daxrili, rom mTeli energia

wylis gadatanaze ixarjeba. Tavad mdinare ki miiklakneba da meandrebs aCens.

aseT SemTxvevaSi, rodesac mdinare TiTqmis aRar awarmoebs erozias

wonasworobis profils aRniSnaven. garda xazobrivisa mdinare axdens gverdiT

erozias, romelic afarToebs xeobis gans.

eroziis ciklebi. erozia Seexeba wonasworobis profilis gamomuSavebiT

damTavrdes, xolo mdinareTa saerTo qselma maRlobebi moasworos da
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warmoqmnas talRebrivi TiTqmis vake, anu penepleni2 mis warmoqmnas Zalze didi

geologiuri dro sWirdeba da sanam es dro gaivlides xmeleTis aweva SeiZleba

moxdes, rac eroziis ganaxlebas gamoiwvevs. eroziis procesis aseT msvlelobas,

anu eroziis Senelebas da ganaxlebas eroziis cikls uwodeben. amgvari

ciklebis msvlelobisas mdinareTa xeobebSi Cndeba safexurebi, romelTac

terasebi ewodebaT. terasebis umetesoba dafarulia aluvioniT, romelic xeobis

yofili Walis naSTs warmoadgens.

magaliTad Tbilisis

midamoebSi oTxi aseTi

terasi gamoiyofa: didube

– CuRureTis, saburTalo

– avlabris, lotkis

goris da maxaTas goris,

romlebic mtkvris Zveli

aluvioniT aris

dafaruli da misi xeobis

yofili Walebis naSTebs warmoadgenen.

mdinare wylis moqmedebis geologiuri mniSvneloba Zalze didia. isini

awarmoeben masalis Camotanas maRlobebidan da mTebidan dablobebSi, reliefis

TandaTan dadablebad da aluvionis saxiT masalis Setanas zRvebSi. didia maTi

energetikuli roli, rasac mowmobs hidroeleqtrosadgurebis mSenebloba.

11.6. myinvarebis moqmedeba

myinvarebis moqmedeba arsebiTad gansxvavdeba mdinare wylis moqmedebisagan.

cnobilia, rom zomier havaSi Tovli mxolod zamTrobiT modis, magram

polarul mxareebSi da maRal mTebze misi safari zamTar – zafxul  rCeba. am

Tovls marad anu udnob udnob Tovls uwodeben. maradi Tovlianobis zols

TovleTi hqvia, xolo TovleTis qveda sazRvars _ maradi Tovlianobis xazi. es

xazi gadis iq, sadac mosuli Tovli udris mis dnobas, anu igi wonasworobis

gamomxatvelia. maradi Tovlis xazis mdebareoba damokidebulia temperaturaze

2 - penepleni ( peneplain / ingl.) - TiTqmis vake.



79
da naleqebis raodenobaze. rac ufro civia hava, miT ufro dabla Camodis es

xazi, tropikul mxareSi ki igi 6 000 metramdea zRvis donidan ( magaliTad

kilimanjaroze).

myinvarebi. TovleTSi yovelwliurad Tovls Tovli unda ematebodes da

mTebis simaRlec unda izrdebodes. magram bunebaSi xdeba TovleTis gantvirTva

Warbi Tovlisagan. gantvirTvis erTi saSualebaa Svavi (anu Tovlzvavi), magram

es umniSvneloa gantvirtvis meore faqtorTan _ myinvarebTan SedarebiT.

myinvarebi warmoadgenen moZravi moZravi yinulebis masas, romelic warmoiSoba

xmeleTze myari atmosferuli naleqebis dagrovebiT da gardaqmniT. myinvarebs

amJamad ukaviaT 16 – 17 mln km2 farTobi, anu xmeleTis zedapiris 11%

(antarqtida, grenlandia, maRali mTebi).

mosuli Tovli dnoba – Seyinvis Sedegad gardaiqmneba yinulis pawia

marcvlebad. maTi Sezrda – SemWidroebis da Tovlis porianobis Semcirebis

gamo warmoiqmneba marcvala Tovli, romelsac firni hqvia, xolo firniT

dafarul farTobs _ firnis veli. firnis Semdgomi gardaqmniTa da

SemWidroebiT warmoiSoba myinvaris yinuli, romelic Tavis statusiT

gansxvavdeba wylis yinulisagan. mas marcvlovani agebuleba aqvs. Tanac, zRvis

yinulis sisqe metrobiT izomeba, xolo myinvaris yinulisa aTaseul metrs

aRwevs.

mTis myinvari Sedgeba ori nawilisagan: 1. misi mkvebavi firnis veli da 2.

sakuTriv myinvari. firnis dagroveba da myinvaris yinulad gardaqmna

mimdinareobs myinvarul cirkebSi, tafobisebur CaRrmavebebSi, romelTac erTi

mxare Ria aqvT. swored aqeTken gamodis myinvaruli sxeuli da moZraobs xeobaSi

mdinaris msgavsad, Tumca TvalisaTvis SeumCnevlad. gazomvebma gviCvena, rom

maTi moZraobis siCqare ori – sami santimetridan ramdenime metramde dReRameSi.

myinvaris napirebs kideebs uwodeben, xolo bolos _ Subls an fronts.

myinvarebis saxeobebi. warmoSobis adgilisa da pirobebis mixedviT arCeven

myinvarebis Semdeg saxeobebs:

1. xeobis anu mTis myinvarebi _ warmoiSobian mTebSi da mihyvebian

adrindel mdinaris xeobebs. maT aqvT laTinuri U –s forma da amitom

mas trogs anu qarTulad gobs uwodeben.
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2. skandinaviuri tipis myinvari _ iwyebian erTi didi firnis velidan,

saidanac gamodis sxvadasxva mimarTulebis myinvaris enebi.

damaxasiaTebelia skandinaviis mTebisaTvis.

3. mTis Ziris myinvarebi _ ramdenime myinvari Camodis mTis Ziramde da iq

vakeze erTdebian. amis magaliTebia aliaskaSi.

4. zRvispiris myinvari (Selfuri) _ warmoiqmneba xeobis an mTisZiris

myinvarebis zRvaSi Sesvlis Sedegad. aseTi myinvari zRvaSi ativtivdeba

da moswydeba myinvaris sxeuls, ris Sedegadac warmoiqmneba aisbergebi,

anu yinulis gorebi wyalSi.

5. zewruli anu kontinenturi myinvarebi _ warmoiqmnebian ZiriTadad

polarul mxareebSi (grenlandia, antarqtida), sadac faraven uzarmazar

farTobebs. zRvaSi Sesvlis Sedegad maTac moswydeba aisbergebi. (erT-

erTma aseTma aisbergma gamoiwvia `titanikis” daRupva).

myinvarebi awarmoeben mniSvnelovan geologiur muSaobas: ngrevas, mongreuli

masalis gadatanas da mis dagrovebas. ngrevas, anu egzaracias (gadaxvnas,

moSandakebas) yinuli axdens moZraobis procesSi, ZiriTadad masSi Setacebuli

qanebis namsxvrevebiT. myinvaris fskerze da kideebze warmoiqmneba molipuli da

dakawruli zedapirebi. masalas, romelsac myinvari gadaitans moreni hqvia. e

saris sxvadasxva zomis natexebi, lodebi, wminda marcvlebi. morenebs Soris

arCeven Semseg saxeobebs:

zeda moreni _ ewodeba im masalas, romelsac myinvaris zedapirze devs;

kidis moreni _ aris myinvaris kideebTan arsebuli masala;

Sua moreni _ myinvaris zedapirze, magram mis Sua nawilSi myofi masalaa, igi

ori an meti myinvaris SeerTebiT miiReba;

fskeris moreni _ masalaa, romelic myinvaris mier ZirSi watreuli

natexebisagan Sedgeba;

Siga moreni _ masala

romelic myinvarSia SigniT

moqceuli;

Sublis anu bolo

moreni _ masala, romelic

myinvaris SublTan, anu misi
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dnobis adgilTan aris dagrovili (ix. nax.) morenebis masala mdinaris

monaleqisagan anu aluvionisagan gansxvavdeba imiT, rom dakuTxuli da dakawru-

lia (da ara damrgvalebuli), amave dros dauxarisxebeli _ msxvili da wvrili

masala erTad gvxvdeba.

meoTxeulis gamyinvareva. myinvaruli masalis SeswavliT daadgines, rom axlo

geologiur warsulSi, meoTxeul periodSi, myinvarebs bevrad ufro didi

farTobi ekavaT dedamiwis zedapirze, vidre dRes aris. amis Sedegad gamoiTqva

mosazreba, rom meoTxeuli periodis ganmavlobaSi hava ufro civi iyo, vidre

dResaa. am periods gamyinvarebis dro an meoTxeulis gamyinvareba uwodes.

daadgines isic, rom gamyinvareba erTxel ki ar moxda, aramed adgili hqonda

acivebisa da daTbobis periodebis monacvleobas. amis mixedvit gamoiyo

gamyinvarebis 4 (zogan meti) stadia da mat Sua gamyinvarebaTaSorisi stadiebi,

anu glacialuri da interglacialuri stadiebi. kerZod, alpebSi gamoiyofa

Semdegi stadiebi:

1. guncuri
guncur _ mindeluri

2. mindeluri
mindel _ risuli

3. risuli
risul _ viurmuli

4. viurmuli
gamyinvarebis Semdgomi

aRiniSna isic, rom gamyinvarebebs dedamiwis xangrZliv istoriaSi sxva

geologiur erebSic hqonda adgili, magaliTad, paleozouri eris bolos.

mudmivi mzraloba. gamoirkva, rom garkveul mxareebSi miwis siRrmeSi wyali

zafxulobiTac ki gayinuli rCeba, anu adgili, sadac zamTar-zafxul miwis

siRrmeSi wyali gayinuli rCeba, iqneba mudmivi mzralobis adgili (mag. cimbiris

didi nawili), sadac gayinuli fena SeiZleba 400 metramde CaaRwios (mag.

aRmosavleT cimbirSi).

11.7 zRvis moqmedeba

msoflio okeane da misi Seswavla. mTeli wylis safars dedamiwaze

ertoblivad msoflio okeane uwodes, vinaidan okeaneebi erTmaneTTan arian
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dakavSirebuli. msoflio okeaneSi Sedian okeaneebi, zRvebi, yureebi, sruteebi.

maT miwis zedapiris 71% ukaviaT. moculobiT 1375 · 106 km3, rac miwis masis 0,03%

udris. oleaneebs ikvlevs mecniereba `okeanologia”, xolo okeaneebisa da

zRvebis rogorc geologiuri agentebis moqmedebas _ geologia. amas garda,

bolo dros MmaTi fskeri gaxda specialuri geologiur-geofizikuri kvlevis

obieqti, radgan fskeri miwis qerqis udides nawils Seadgens. pirveli

okeanologiuri kvleva gem `Celenjeris” eqspediciam Caatara (1872-1876 w.w.).

eqolotis gamogonebam (1929w.) SesaZlebeli gaxada msoflio okeanis fskeris

morfologiis Seswavla. 1968-1983 wlebSi gem `glomar Celenjeris” eqspediciis

mier gayvanil iqna 688 burRili okeaneebis da zRvebis fskerze, saidanac

amoRebuli kernis (nimuSis) SeswavliT dadginda fskeris agebuleba. imave

fskeris siRrmuli agebuleba Seswavlil iqna geofizikuri meTodebiTac.

yovelive aman xeli Seuwyo geologiuri mecnierebis ganviTarebas da `axali

globaluri teqtonikis Teoriis” Camoyalibebas.

msoflio okeanis fskeris reliefi. okeaneTa siRrmeebis gazomvam eqolotis

meSveobiT SesaZlebeli gaxada daedginaT okeanis fskeris morfologia. fskeri

Sedgeba Semdegi ZiriTadi morfologiuri erTeulebisagan:

1. Selfi (wyalmarCxi zRva), siRrme 150 _ 200 m-mde, daxriloba 1-20 _ mde;

2. kontinenturi beqobi (ferdobi), siRrme 2 – 3 km-mde. daxriloba 4-170;

3. sakuTriv okeanis fskeri, siRrme 4-6 km, vake reliefi;

4. okeanuri Rrmaobebi, siRrme 7-11 km, xeobiseburi wagrZelebuli

CaRrmavebebiT, magaliTad marianis Rrmuli (11 022 m);

5. Suaokeanuri wyalqveSa qedebi, xazobrivi qedebi fskeridan 2-4 km-is

simaRlemde, iSviaTad aRweven zRvis dones;

6. kunZulTa mwkrivebi da rkalebi _ wyalqveSa qedebis amoCrili

mwvervalebi da xmeleTi;

7. Rrmawyliani ganapira zRvebi, mag., iaponiis zRva. siRrme 3-4 km.

amaT garda aris ufro mcire zomis formebi.

zRvis wyali. okeaneebisa da zRvebis wyals aqvs momwaro-mlaSe gemo masSi

gaxsnili marilebis gamo. es marilebia: NaCl – 78%;. MgCl – 9,4%; MgSO4 – 6,4%;

CaSO4 – 3,5%; CaCO3 – 0,04% da a.S. saerto marilianoba okeanis wylis aris 35 ‰

(promile, 35 gr/1l. sxvagvarad 3,5%).
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temperaturuli reJimi. okeaneebis zedapirze temperature damokidebulia

geografiul ganedze. temperatures dreRamuri amplitude ekvatorul zolSi

mcirea (1-20 – farglebSi), Sua ganedebSi icvleba 10-150 –iT. fskerze wylis t :

+20, +30. ase, rom zedapiridan siRrmisaken temperature TandaTanobiT mcirdeba.

wylis moZraoba. arCeven okeaneebisa da zRvebis wylebis moZraobis Semdeg

saxeobebs: Relva, rac qariTaa gamowveuli; mimoqceviTi moZraoba _ mTavrisa da

mzis mizidulobiT; okeanuri Tbili da civi dinebebi (mag. golfstrimida

labradoris dinebebi), gamowveuli gabatonebuli qarebiT; cunami, (yuris talra)

_ swrafi (500 – 700 km saaTSi) talRebi, gamowveuli miwisZvriT an vulkanis

moqmedebiT; simRvrivis Rvarebi _ fskeris mRvrie nakadebi, romlebic eSvebian

fskeris daqanebis mimarTulebiT da qmnian wyalqveSa xeobebs – kanionebs.

sicocxle zRvaSi. miaCniaT, rom sicocxle wyalSi warmoiSva. zRvebSi da

okeaneebSi mravlad aris mcenareebi da cxovelebi. cxovrebis niris mixedviT

arCeven Semdeg formebs:

1. planqtoni _ pasiurad moZravi, wylis dinebebiT gadaadgilebuli.

aseTebia foraminiferebi, diatomeebi, globogirineebi da sxv.

2. neqtoni _ aqtiurad mcuravi – moluskebi, Tevzebi, veSapi;

3. benTosi _ fskerze mimagrebuli – marjnebi, braqiopodebi, an fskerze

moZravi – zRvis zRarbebi, moluskebi.

geologiisTvis mniSvneloba aqvs rogorc Tanamedrove organizmebs, ise

ganamarxebulTa Seswavlas.

zRvis geologiuri moqmedeba. zRva, iseve rogorc mdinareebi, axdens ngrevas,

gadatanas da daleqvas.

ngrevas ZiriTadad zvirTebi, talRebi awarmoeben. napirtan miaxloebisas

talRa exeTqeba napirs da angrevs mas. amaSi xels uwyobs talRis mier

gadatanili masalac (qviSa, qanis natexebi). zRvis damangrevel moqmedebas

abrazia (mofxeka) ewodeba. zRva win miiwevs da ikavebs sanapiros xmeleTs. aseTi

moqmedeba mimdinareobs manmade, vidre ar Seiqmneba farTo pliaJi, romelic

riyis qvebiTa qviSiT aris mofenili. aseT SemTxvevaSi myardeba TiTqmis

horizontuli wonasworobis profili (SeadareT mdinarisas), rodesac talRis

mTeli energia wylis

gadatanaze ixarjeba da
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ngreva Sewydeba. zRvis amgvar winsvlas, anu xmeleTis dakavebas transgesia

ewodeba. magram Tu Semdeg moxda xmeleTis aweva, zRva ukan daixevs, rasac

regresias uwodeben. ukan daxevis Sedegad wylis donis zeviT darCeba zRvis

Zveli fskeri safexuris saxiT. am safexurs zRviuri terasa hqvia.

gadatanas zRva awarmoebs masalis aRma-daRma gorebiT, rac talRis

gadaadgilebas axlavs. masala cvdeba da warmoiqmneba qvargvalebi, riyis qvebi.

siRrmeSi gadatanisas masalis gadatana wydeba da xdeba misi dabinaveba, anu

daleqva. amave dros masala daxarisxebulia, anu napirTan msxvilia, moSorebiT

wvrili, kidev ufro Sirs _ ufro wvrili da a.S. am naleqis gamtkicebit

warmoiqmneba Sreebrivi zRviuri qanebi. xmeleTidan Semotanil da daleqil

masalas terigenuli ewodeba. amas

emateba organizmebis niJarebis

naSTebic, romelic biogenuri iqneba.

biogenurs miekuTvneba agreTve marjnis

rifebi, anu kldovani nagebobebi,

romelTac Tavad marjnebi aSeneben.

rifebs Soris gamoiyofa sanapiro da

barieruli rifebi, (ix. nax.) magaliTad

avstraliis aRmosavleT sanapiros

rifebi. kunZulebze xSirad gvxdeba marjnebis mier aSenebuli naliseburi

formis nagebobebi _ atolebi. zRvis naleqebma SeiZleba yure moswyvitos zRvas

da warmoqmnas tba, romelic zRvisagan gamoyofilia zRviuri naleqebis viwro
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zoliT (cela). aseTi warmoSobisaa paliastomis tba kolxeTis dablobze (ix.

nax.)

11.8 tbebi da Waobebi

tba aris xmeleTis metad Tu naklebad didi bunebrivi CaRrmaveba, romelSic

wyali dgas da es wyali uSualod zRvas ar erTvis. tbebs xmeleTis 1,8-2% ukavia

da maTi ricxvi millions aRwevs. tbebs Soris yvelaze didi kaspiis zRva,

yvelaze Rrma _ baikalis tba (1 620 m).

marilianobis mixedviT tbis wyali SeiZleba iyos mtknari, rodesac 1 litrze

marilebis raodenoba < 0,1%. Tu marilianoba 0,1% dan 0,35% - mdea, maSin

momarilovno ewodeba, xolo Tu > 0,35% - maSin mlaSe. gaxsnili nivTierebebis

mixedviT (NaCl, na2CO3, Na2SO4, MgCl2, CaSO4) arCeven karbonatul anu sodian,

sulfatur, qloridul tbebs. marilianobaSi gansxvaveba gamowveulia tbidan

wylis gadinebiT. gamdinare tbebis wyali mtknaria, gaumdinaresi _ mlaSe,

mariliani.

warmoSobis mixedviT arCeven zRviur da xmeleTeul tbebs. pirvelni

warmoadgenen zRvebis gadmonaSts, anu reliqts. aseTad miaCniaT kaspiis zRva –

tba an paliastomis tba. xmeleteuli tbebi bevrad meti saxeobisaa. maT Soris

arCeven or did jgufs: endogenuri da egzogenuri warmoSobisa. endogenuria

vulkanuri krateris, lavis mier dagubebuli, teqtonikuri procesis Sedegad

grabenSi dagubebuli da a.S.

egzogenurs miekuTvneba mewyris mier dagubebuli (gravitaciuli), mdinareuli,

rodesac mdinare icvlis kalapots da WalaSi rCeba namdinarevi tba; aris

sufozuri da karstuli tbebi, anu qanebidan gaxsnili marilebis gataniT

warmoqmnili CaRrmavebebi. gvxvdeba myinvaruli tbebi: CaRrmavebiT da Sublis

morenis mier dagubebuli.

tbebis geologiuri moqmedeba zogadad hgavs zRvisas, mxolod ufro mcire

masStabisa aris. isinic awarmoeben ngrevas, gadatanas da daleqvas. tbiuri

naleqebi seiZleba iyos rogorc meqanikuri (qviSa, Tixa), ise qimiuri (sxvadasxva

marilebi) da organogenuli (mcenareuli da cxoveluri naSTebi). maTi narevi

iZleva naxSirebs da sawvav fiqlebs.
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Waobebi. Waobi ewodeba iseT adgils, sadac niadagi (qanebi) zedapiramde

wyliT aris Warbad gajerebuli. Waobi viTardeba iq, sadac hava nestiania da

naleqebis raodenoba aRemateba aorTqlebas. amasTan, arc wylis gadineba xdeba.

WaobSi mcenareuli naSTebis dagrovebiT warmoiSoba torfi, gauxrwneli

organuli nivTiereba. droTa ganmavlobaSi xdeba torfis ganaxSireba da

qvanaxSiris sabadoTa warmoSoba. WaobebSi mimdinareobs specifikuri qimiuri

reaqciebi Waobis organul nivTierebebTan kavSirSi da warmoiqmneba marilebis

dagrovebebi, magaliTad mura  rkinobi _ FeCO3 (minerali sideriti).

tbebis arseboba geologiurad SedarebiT xanmoklea. tba SeiZleba daSres

misgan gamomavali mdinaris kalapotis gaRrmavebis gamo, an tbaSi Setanili

masaliT amovsebis Sedegad. ariduli havis pirobebSi gaudinari tbebi SedarebiT

male Sreba wylis aorTqlebis gamo.

tbebis geologiuri mniSvneloba. tbiuri naleqebis Seswavla bevr

sayuradrebo cnobebs gvawvdian mxaris geologiuri warsulis Sesaxeb. tbaSi

daleqili marilebi (evaporitebi) zogjer mniSvnelovan sabadoebs warmoqmnian,

magaliTad, yara boRaz golis yureSi kaspiis zRvis aRmosavleTiT, sadac didi

raodenobiT ileqeba qvamarili, glauberis marili da sxva.

11.9. . qaris moqmedeba

qari hqvia atmosferos haeris bunebriv horizontalur dinebas,

gadaadgilebas. susti qari aris sio an niavi, Zlieri qari ki - grigali,

wvimanarevi qari - qariSxali, xolo Tovlnarevi - buqi, qarbuqi. qaris Zala

damokidebulia mis siCqareze. zog SemTxvevaSi igi aRwevs 200-300 km-saaTSi.

reJimis mixedviT arCeven pasatebs- gabatonebuli mimarTulebis qanebs, musonebs

– sezonur qanebs, romlebic wlis erT naxevarSi qrian zRvidan xmeleTisken,

meore naxevarSi-xmeleTidan zRvisken; brizebs- dReRamuri cvalebadobis qarebs

–dRisiT zRvidan xmeleTisken, RamiT xmeleTidan zRvisken. qaris warmoSobas

iwvevs atmosferuli wnevis sxvadasxvaoba da igi qris maRali wnevis aridan

dabalisaken.
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qaris geologiuri moqmedeba. haeri qanebze axdens zemoqmedebas gazebiT

O2,CO2,H2O (wylis orTqli) da iwvevs qimiur gamofitvas. magram aranakleb

mniSvnelovania qaris meqanikuri moqmedeba. amis maCvenebelia mtvris didi

raodenoba, romelsac qari axvetavs da gadaitans sxva adgilas. amis defliacia

(Camoberva, Camoniaveba) hqvia. defliaciis Sedegad axvetili masala ejaxeba

qanebis zedapirs da axdens maT mocveTas, rasac korazias (mofxekas) uwodeben

(gaarCieT koroziisagan). qarismier movlenebs saerTod eolurs uwodeben

(eolos-qaris RmerTi Zvel saberZneTSi).

qaris geologiuri moqmedeba gansakuTrebiT kargad Cans udabnoebSi, udabnos

ZiriTadi niSania uwyloba, mcire atmosferuli naleqebi, ris gamoc mcenareuli

safari Raribia da mxolod qserofitebi (simSralis mcenare) da efemeruli

(swrafwarmavali) mcenareebi xarobs. amis gamo qanebi gaSiSvlebulia da qaris

moqmedeba SesamCnevi xdeba. amave mizeziT udabnoSi mkveTri temperaturuli

cvalebadoba iwvevs qanebis meqanikur (fizikur) fitvas da RorRisa da mRveris

warmoqmnas. warmoqmnili wvrilmarcvlovani masala qars miaqvs saltaciis

(xtunva-xtunvis) gziT da axeTqebs SiSvel qanebs da awarmoebs maT korazias.

Cndeba fiWisebri formis amoWmuli zedapiri. udabnoSi xSiria magidiseburi

gamofitvis magaliTebi, rodesac kldovani qanis Zirebi gamoWrilia da zeviT

magidasaviT nawilia darCenili .aseve xSiria waxnagovani qvebi, romlebic qaris

mimarTulebis Secvlis gamo Cndeba. amrigad, qari fitvis, defliaciis da

koroziis gziT iwvevs qanebis ngrevas, miRebuli masalis gadatanas, anu eolur

transports da daluqvas. amis Sedegad amaRlebul adgilebSi Zedapiri

SiSvldeba da moifineba nayari qvebiT, rasac kldovan-qviani udabno, anu hamada

hqvia, xolo dadablebul adgilebSi warmoiqmneba qviSiani udabno, rasac ergi an

yumi ewodeba. qviSian udabnoebSi Zalze gavrcelebulia barqanebi da diunebi.

barqanebi warmoadgenen axali mTvaris formis qviSis dagrovebebs (ix. naxazi),

romlis gamozneqili

mxare qariskenaa miqce-

uli, xolo Sezneqili

qardaRmaa miimarTuli

da ufro cicaboa. diu-

nebi ufro wagrZelebu-
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li qviSiani borcvebia, romlebic qaris mimarTulebiT an mis marTobulad

viTardebian. barqanebi da diunebi qaris moqmedebiTT TandaTan gadaadgildebian

(ix. naxazi) da zog SemTxvevaSi dasaxlebul adgilebs da baR-bostnebs hfaraven,

ris gamoc maT winaaRmdeg brZola mosaxleobis erT-erT problemas warmoadgens.

udabnospira an mimdinare adgilebSi, sadac atmosferuli naleqebi

SedarebiT meti modis, udabnodan axvetili mtveri ileqeba da grovdeba mtvrian-

qviSiani fenebis saxiT. am silanarev karbonatul Tixas, romelsac araSreebrivi

da poriani agebuleba aqvs liosi (loesi) ewodeba.

wyali udabnoSi. miuxedavad imisa, rom naleqebis wliuri raodenoba aq

mcirea, wvima mainc modis, oRond umciresi TqeSis saxiT. wvimis wyali axdens

erozias da warmoSobs cicabokedlebian xeobebs, romelTac uadi ewodeba. igive

wyali depresiebSi dagrovebisas qmnis droebiT wyalsacavebs, romelTac

saharaSi Soti, xolo centralur aziaSi takiri, ewodeba. udabnoebSi aris

tbebic, romlebic miwisqveSa wylebiT da atmosferuli naleqebiT ikvebebian. iq,

sadac miwisqveSa wylebi mudmivad gamoedinebian, udabnoSi Cndeba oazisebi.

mosaxleobac am adgilebs etaneba. geologiisaTvis udabnoebis Seswavlas is

mniSvneloba aqvs, rom geologiur warsulSi udabnoebi gaCenila iq, sadac dRes

nestiani havaa da maTi gamocnoba swored udabnosaTvis damaxasiaTebeli

niSnebiT xdeba. qaris moqmedebas didi mniSvneloba aqvs eoluri reliefis

ganviTarebaSi. igi axdens maRali adgilebis dadablebas da CadablebaTa

amovsebas qviSiani naleqebiT, anu awarmoebs reliefis mosworebas. udabnoebis

gavrceleba tropikul da nawilobriv subtropikul an zomier klimatur

sartylebTanaa dakavSirebuli, sadac ariduli da semiariduli havaa da

atmosferuli naleqebi mcire raodenobiT modis.

Tavi XII. Sigadinamiuri movlenebi

12.1 magmatizmi da vulkanizmi

adamianisaTvis kargad cnobili vulkanebi warmoadgenen kargad cnobili

vulkanizmis gamovlinebebs miwis zedapirze. magmatizmis pirveli stadia magmas,

anu silikaturi mdnaris warmoSoba (generacia) miwis SigneTSi. aq xdeba

nivTierebis gadnoba miwis Sinagani siTbos xarjze, ris gamoc magmatizmi da
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kerZod, vulkanizmi miekuTvneba endogenur movlenebs. magma Seicavs gazebs

(airebs) da wylis orTqls, rac wnevaTa sxvaobis SemTxvevaSi xels uwyobs

silikaturi mdnaris amosvlas zeviT. miwis zeda fenebSi, sadac temperatura

naklebia, xdeba magmis TandaTani gaciveba da siRrmuli, anu intruziuli

magmuri qanebi warmoiSoba, magaliTad, granitisa. miwis zedapirze amosvlisas

magma swrafad civdeba, kargavs gazebs wylis orTqls da gadaiqceva lavad. am

SemTxvevaSi ukve Cndeba zedapiruli, anu efuziuri magmuri qanebi, magaliTad

bazalti. amrigad, arCeven magmatizmis or ZiriTad saxeobas: 1. intruziul

magmatizms, anu plutonizms (plutoni – berZnuli qvesknelis RmerTi); 2.

efuziur magmatizms, anu vulkanizms (vulkano – qvesknelis romauli RmerTi).

magmas 9/10 gacivebulia siRrmeSi, magram mis mier warmoqmnili qanebis didi

nawili eroziis Sedegad SiSvldeba miwis zedapirze da misawvdomi xdeba

SesavlisaTvis. rac Seexeba vulkanizms, es erT-erTi SesamCnevi geologiuri

movlenaa da masze uSualo dakvirveba bunebaSi savsebiT SesaZlebelia, amitom

es movlena kargadaa Seswavlili.

12.2. vulkanizmi

vulkani da misi moqmedeba. vulkani aris nivTierebis amosrolia an amosvla

miwis SigneTidan zedapirze. vulkanis klasikur magaliTad iTvleba vezuvi,

romlis moqmedebis pirveli aRwera mogvca plinius umcrosma. 79 wels vezuvis

mTam saSineli ZaliT ifeTqa, iZvreboda miwa, moismoda miwisqveSa guguni, mTis

mwvervalidan amovarda orTqlisa da gazebis uzarmazari raodenoba, romelic

haerSi Rrublad iqceoda. Rrubeli datvirTuli iyo wvrili da msxvili

masaliT. wamovida cxeli talaxis wvima da Rvarebi, romlebmac dafares da

damarxes qalaqebi pompei, herkulanumi da stabia. bolos mTis mwvervalidan

wamodinda mdnari lavac. am amofrqvevis Semdeg vezuvi moqmedebs drogamoSvebiT,

rogorc es moqmed vulkanebs axasiaTebs.

vulkanizmis produqtebi. mTavari produqtia lava, gavarvarebuli (1 200- 1

3000) gamdnari blant – denadi  masa, romelic gacivebis Semdeg iZleva vulkanur

qans. qimiuri Sedgenilobis mixedviT arCeven fuZe da mJave lavas. fuZe lava

Cveulebriv bazalturi Sedgenilobisaa, Zlier denadia da sakmaod Sorsac
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gadaadgildeba. mJave lava ki ufro blantia da nakads ar iZleva, an Zlier

mokles. gacivebisas lavas swrafad gadaekvris qerqi, romlis qveS lava isev

moZraobs. moZraobisas qerqi imsxvreva da warmoiSoba loduri lava, dabawruli

(dagrexili) lava da baliSa lava meore produqtia myari masala, romelic

sxvadsxva sididis nasxvrevebisagan Sedgeba. esaa vulkanuri bombebi _

dagrexili elifsoiduri formis sxeulebi, lapilebi _ mcire zomis natexebi da

marcvlebi, vulkanuri qviSa da ufro wvrili vulkanuri ferfli. yvelas erTad

piroklastur produqtebs uwodeben.

vulkanuri aparati. Cveulebriv vulkani warmoidgineba rogorc konusisebrivi

gora, romlis simaRle sxvadasxvaa. am konusis RerZs siRrmeSi mihyveba

cilindruli mili, romelic laviT, lavuri breqCiiT an ferfliT aris

gaWedili. am mils vulkanis yels uwodeben. mwvervalze yeli ZabriviT

farTovdeba da Cndeba krateri, CaRrmaveba, saidanac xdeba masalis amosrola an

amodineba. kraterSi zog SemTxvevaSi atmosferuli naleqebia Camdgari da

warmoiqmneba krateris tba. vulkanis yelidan xSirad gamoiyofa wvrili totebi,

romlebic vulkanis ferdze aRweven da patara parazitul vulkanebs qmnian.

zogjer Zvel did kraterSi Cndeba axali patara konusi. Zveli krateris sersa

da axal konuss Soris Cndeba CaRrmaveba, romelsac kaldera hqvia.

vulkanis konusis WrilSi gairCeva calkeuli fenebi, romlebic sxvadasxva

simsxos masalisagan Sedgebian. maT Sua aris lavis nakadic. aseT fenebriv

vulkans stratovulkani ewodeba. aris vulkanebi, romlebSic lava afeTqebis

gareSe gadmodindeba da farisebur formas iRebs, xolo blanti lavis

SemTxvevaSi gumbaTi warmoiqmneba.

vulkanuri aparatisa da vulkanuri moqmedebis tipebi. vulkanuri produqtebi

zog SemTxvevaSi garkveul centrSi amodian miwis zedapirze da maT centrul

vulkanebs uwodeben, xolo sxva SemTxvevaSi grZel naprals mohyvebian da ise

amodian zedapirze. amaT napraluri vulkanebi ewodebaT. centrul vulkanebs

Soris arCeven sxvadasxva saxeobebs, romelTa moqmedeba damokidebulia lavis

Sedgenilobaze da afeTqebis xasiaTze. aseTebia:

1. havais tipis vulkanebi _ romlebidanac kraterSi Camdgari mxurvale

lava mSvidad gadmoedineba, magaliTad, maunaloa da Kilauea (havais

kunZulebi). lava fuZea, Txevadi;
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2. stromboluri tipis warmonaqmnebSi krateridan TiTqmis uwyvetad, magram

xdeba piroklasturi masalis amosrola. lava ufro blantia, vidre

havais tipisa;

3. vezuvis tipisaTvis damaxasiaTebelia Zlieri afeTqeba da epizoduri

moqmedeba. lava ufro mJavea da blanti, vidre wina or tipSi. amitom

xdeba yelis sacobis warmoqmna da gazebis dagroveba, rasac afeTqeba da

masalis amosrola da lavis amosvla mohyveba;

4. vulkanos tipis vulkanebSi lava kderv ufro mJavea da blanti,

simSvidis periodebi xangrZlivi. lavis nakadi ar warmoiqmneba, amitom

mxolod piroklastur masalas iZleva;

5. mon-peles tipi (kunZuli martinika) xasiaTdeba afeTqebisas uzarmazari

raodenobis orTqlisa da gazebis gamotyorcniT, xolo blanti lava

iZleva girCisebur SemoWril sxeuls;

6. krakataus (krakatoa, bondis srutestan, indoneziis kunZulebTan)

vulkani xasiaTdeba uZlieresi afeTqebiT, Tumca lavas ar iZleva.

amitom amosrolili masala mTlianad adrindeli qanebis

namsxvrevebisagan Sedgeba. vulkanis moqmedeba aqac wyvetili, epizoduri

aris.

yvela es vulkani moqmedad iTvleba, Tumca am moqmedebaSi Sesvenebis

periodebicaa. magram Tu vulkanis moqmedeba sabolood Sewyda, mas Camqrali

ewodeba. rac Seexeba napralur vulkanebs, maTi tipiuri magaliTia kunZul

islandiis vulkanebi, romlebic xazobrivad ganlagebul lavis konusebs qmnian.

vulkanuri mxareebisaTvis damaxasiaTebelia postvulkanuri movlenebi _

geizerebi, anu SadrevaniviT epizodurad moqmedi cxeli wylebi, agreTve Termebi,

anu cxeli wyaroebi, agreTve talaxis vulkanebi da gazebi (fumarolebi,

solkatarebi, mofetebi).

vulkanebis geografiuli gavrceleba. vulkanebs garkveuli kanonzomieri

gavrceleba aqvT. TiTqmis yvela Tanamesrove da axalgazrda vulkanebi

Tavmoyrili arian or viwro zolSi: 1. wynari okeanis cecxlovan rgolSi da 2.

xmelTaSuazRvis da misi gavrcelebis zolSi. Tumca amaT garda aris

aRmosavleT afrikis vulkanebi da Suaokeanuri qedebis vulkanebi. am ori

ukanaskneli zolis gavrceleba, iseve rogorc wina orisa aixsneba `axali
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globaluri teqtonikis TeoriiT”, romelsac SemdgomSi gavecnobiT. saerTod ki,

vulkanebis Sswavlas geologiisaTvis didi mniSvneloba aqvs da praqtikuli

TvalsazrisiTac mniSvnelovani arian, vinaidan maTTan sxvadasxva gamadnebebia

dakavSirebuli.

vullkanuri qanebi. dedamiwis qerqis agebulebaSi mniSvnelovan rols

TamaSoben vulkanuri warmoSobis qanebi, romelSic gairCeva wminda vulkanuri

qanebi da qanebi, romelTa agebulebaSi normuli danaleqi qanebis masalac

monawileobs:

1. lavuri zewrebi da nakadebi. es qanebi agebuli arian gacivebuli

lavebiT da metnaklebad erTgvarovani teqstura aqvT. lavuri

zewrebi gaSlili arian miwis zedapirze zewriseburi fenebis saxiT,

xolo lavuri nakadebi xazobrivi formis saxiT arian

gavrcelebuli, magaliTad, xeobebSi.

2. lavuri breqCia _ laviT Secementebuli gacivebuli lavis mier

watacrbuli sxva qanebis nasxvrevebiT agebuli qani.

3. tufbreqCia, an vulkanuribreqCia _ lavisa da watacebuli qanebis

namsxvrevebiT agebuli qani, romelSic cementis rols asrulebs

vulkanuri masala, kerZod tufuri masala.

4. tufi _ wvrili da wminda vulkanuri masaliT agebuli

Secementebuli qani.

5. tufiti _ qani, romelSic vulkanuri masalis (tufituri masalis)

garda garkveuli raodenobiT aris normuli naleqebis (Tixis,

qviSis) minarevi.

6. tufogenuri qanebi _ qanebi romlebSic minarevi masala vulkanuri

masalis naxevarze metia. arCeven tufogenur konglomerats,

tufogenur breqCias, tufogenur qviSaqvas.

7. vulkanogenur – danaleqi qanebi. qanebis wyeba, romelSic

vulkanogenuri da normuli danaleqi qanebis fenebi (Sreebi)

morigeoben.
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12. 3. miwisZvrebi

miwisZvra ewodeba miwis uecar Seryevas, romlis mizezebi bunebrivia da miwis

qveS mdebareobs. miwis uecari SeZvra zRvis wyalsac gadaecema da am SemTxvevaSi

zRvisZvras uwodeben. miwisZvrebs xSirad sazareli Sedegebi mosdevs, ris gamoc

maT Seswavlas didi mniSvneloba aqvs. miwisZvris cnobil magaliTebs Soris

asaxeleben san-franciskos 1906 wlis, mesinis (siciliaze) 1908 wlis, tokios 1923

wlis, aSxabadis 1948 wlis, asamis (indoeTis Crd. dasav.) 1950 wels da sxvebs,

romelTac ngreva da adamianTa mniSvnelovani msxverpli mohyva. miwisZvrisas

xSirad mkafiod gairCeva winabiZgebi, mTavari biZgi da momyolo biZgebi. maT

xSirad axlavT zvavebisa da mewyrebis daZvra, miwis zedapiris daskdoma da

gadaadgileba, zRvaSi uZlieresi talRebi, romelTac cunami ewodeba.

miwisZvris Zalis gamosaxatavad iyeneben siZliereTa skalas, romelic

12 balisgan Sedgeba da moicavs Seumynevelidan dawyebuli did katastrofebs,

rac ngrevis SedegebiT izomeba. aris sxva sazomic _ magnitude (rixteris skala),

romliTac izomeba miwisZvris gamoTavisuflebuli energia, gamoyofili mis

keraSi. igi dafuZnebulia rxevaTa maqsimalur amplitudaze, cawerilze

seismogramaze (amaze qvemoT).

miwisZvra mTel dedamiwaze SeiZleba gavrceldes, magram yvelgan erTnairi

ZaliT ar gamovlindeba, radganmisi Zala keridan daSorebiT TandaTan

klebulobs. im ubans, sadac miwis zedapirze miwisZvra yvelaze gvian

gamovlinda, epicentri (zeda centri) ewodeba, xolo im adgils, sadac miwisძvra

iwyeba, hipocentri (qveda centri) an kera, fokusi hqvia. keris siRrme sxvadasxvaa:

60 km-mde aris araRrmafokusiani (marCxi) miwisZvrebi; 60-300 km-mde

saSualofokusiani, xolo 300-700km _ Rrmafokusiani miwisZvrebi.

miwisZvra iSviaTi movlenaa da erTsa da imave adgilas Zlieri miwiszvra

xSiri ar aris. magram mTel dedamiwaze Zlieri da susti miwisZvrebis ricxvi

weliwadSi milionamde aRwevs. miwisZvrebi Tanabrad ar arian ganawilebuli

miwia zedapirze. gamoiyofa seismuri da aseismuri mxareebi. pirvelSi miwisZvris

kerebi xSiria da miwiszvrebi ufro xsirad xdeba. amaT miekuTvneba axalgazrda

mTebis mxareebi, kerZod, kavkasia da saqarTvelo. aseismuri (`a” uaryofaa, anu
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araseismuri) mxareebi did farTobebs ikaveben da ziriTadad vakeebs moicaven,

rogoricaa ruseTis evropuli nawili, Crdilo amerikis didi nawili, braziliis

plato, avstralia da sxv.

miwisZvraTa ZiriTadi mizezi liTosferoSi arsebuli daZabulobis zalebia.

es Zalebi iwveven miwis qerqSi qanebis gaqyvetas da gawyvetili nawilebis

urTierTgadaadgilebas, anu teqtonikur miwisZvrebs, romelTa udidesi nawili

iseve, rogorc vulkanuri movlenebisa, axalgazrda mTebTan aris dakavSirebuli,

kerZod kordilierebTan, andebTan, alpur-himalaur sartyelTan da wynari

okeanis dasavlur (aziur) sanapiroebTan. aseTi teqtonikuri miwisZvrebi miwis

uzarmazar teritoriebs gadaecema da SeiZleba mTel miwasac Semouaros.

miwisZvrebis Seswavla xdeba seismografebiT, anu miwisZvris Camweri

xelsawyoebiT. am xelsawyos Canaweri, anu seismograma asaxavs moZraobas erTi

mimarTulebiT (kardiogramis msgavsad). amitom  zusti CawerisaTvis saWiroa erT

seismur sadgurSi sami seismografi mainc iyos: ori horizontuli da erTi

vertikaluri, ris Sedegadac miiReba sami Semadgeneli, rac namdvili moZraobis

aRdgenis saSualebas iZleva. (ix. nax.)

P – gaswvrivi talRebis Canaweri;

S – ganivi talRebis Canaweri;

L _ grZeli (zedapiruli) talRebis

Canaweri;

seismograma Sedgeba sami nawilisagan: P _ pirveli talRebis Canaweria, esaa

gaswvrivi, SedarebiT swrafi talRebis mosvla. S –meore talRis Canaweri, ganivi

talRebis mosvla da bolos L _ mesame, zedapiruli grZeli talRebis Canaweria.

miwisZvrebis Seswavlas didi mniSvneloba aqvs, vinaidan maT ngreva da

msxverpli mohyveba. amitom saWiro xdeba miwisZvris gamZle mSenebloba,

risTvisac adgenen seismuri daraionebis rukebs. aseT rukebze Semofarglulia

calkeuli ubnebi imis mixedviT, Tu sad rogori siZlieris miwisZvrebia

mosalodneli. nagebobebsac amis gaTvaliswinebiT ageben. amas garda seismuri

xelsawyoebis gamoyeneba SesaZlebeli gaxada miwis Sinagani agebulebis Seswavla

da wiaRiseulis sabadoebis gamovlena, risTvisac xelovnurad iwveven seismur

talRebs.
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seismuri daraionebis ruka. miwisZvrebis Seswavlam SesaZlebeli gaxada

SeedginaT seismuri daraionebis rukebi, romlebzec gamoyofilia calkeuli

ubnebi, imis mixedviT, Tu sad rogori siZlieris miwisZvrebia mosalodneli.

aseT rukebs didi mniSvnelobaa aqvs sainJinro magebobebis mSeneblobisaTvis,

raTa daculi iqnas miwisZvrisaTvis gaTvaliswinebuli wesebi da nagebobaTa

konstruqciebi.

12.4. miwis Sinagani agebuleba seismuri monacemebiT

seismogramis wakiTxva anu gaSifvra rTuli saqmea, vinaidan miwisZvris

talRebi, rogorc gaswvrivi, ise ganivi, hipocentridan yvela mimarTulebiT

vrceldebian, xolo siRrmeSi maTi siCqare TandaTan matulobs. amitom maTi

gavrcelebis xazi wrfe ar aris, aramed qveviTken Cazneqili mrudis saxes iRebs.

Tu siCqaris cvla uecaria, rac imis maCvenebelia, rom SigneTis Semadgenloba an

fizikuri mdgomareoba naxtomiseburad Seicvala, iq moxdeba talRis gardatexa

an arekvla. seismilogebi axdenen Canawerebis analizs da geologebTan erTad

adgenen miwis SigneTis agebulebas.

cnobilia, rom seismuri talRebis gavrcelebis siCqare damokidebulia

garemoze, romelSic igi vrceldeba. sxvadasxva qanSi siCqare sxvadasxvaa da rac

metia qannis simkvrive, miT metia siCqare. Tu qanebis Secvla siRrmeSi uecrad

xdeba, aseve naxtomiseburad Seicvleba talRebis siCqarec. am siCqaris zrda

SeiZleba gamowveuli iyos wnevis gazrdiT an nivTierebis mdgomareobisa da

Sedgenilobis SecvliTac. swored am garemoebas emyareba miwis Sinagani

agebulebis Seswavla.

me-19 saukuneSi miaCndaT, rom Tavdapirvelad miwa iyo mTlianad mdnari da

kosmosSi siTbos gasxivebis gamo civdeboda. amis gamo mas gadaekra myari qerqi,

romelsac liTosfero anu qvis qerqi uwodes, mis qveS mdnar SigneTs ki _

pirosfero, anu cecxlis sfero. me-20 saukuneSi es Sexeduleba uaryofili iqna,

rac umTavresad seismologiis damsaxurebaa. dRes cnobilia, rom miwisZvris

drekadi talRebi, rogorc gaswvrivi P talRebi, ise ganivi S talRebi qerqs qveS

siRrmeSi vrceldebian,rac imaze metyvelebs, rom nivTiereba myaria da ara

mdnari. mdnari (Txevadi) rom yofiliyo, maSin iq S talRebi ar gavrceldebodnen

da mxolod P talRebi gaivlidnen.
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dadginda, rom qerqs qves orive talRis siCqaris naxtomiseburi zrda xdeba,

rac iq myari nivTierebis simkvrivis gazrdaze migviTiTebs. im dones, romelzec

es naxtomiseburi cvla xdeba, misi aRmomCeni serbi geofizikosis mohoroviCiCis

zedapiri, anu SemoklebiT moho uwodes. siCqareebis laboratoriuli gazomvebis

mixedviT gansazRvres, rom kontinentebis farglebSi qerqis Sedgeniloba

granituli da bazalturi, anu mJave da fuZe qanebis anlogiuria, xolo mis

qveviT ultrafuZe peridotitis msgavsi unda iyos. aqedan daaskvnes, rom moho

unda miviCnioT miwis qerqisa da mis qveS mdebare mantiis sazRvrad (anu sialis

da simas).

gamoirkva isic, rom okeaneebis fskerSi qerqi mxolod bazalturi Sedgeni-

lobisaa. rac Seexeba qreqis sisqes _ kontinentebze igi 35-40 km-ia dablobebze,

50-70 km. mTebSi, xolo okeaneebis qveS 5-6 km-s udris (ix. nax.)

qerqis sisqis gazrda kontinentebze da gansakuTrebiT mTebSi imiT aixsneba,

rom aq gvaqvs rogorc granituli, ise bazalturi feni, maSin rodesac

okeaneebSi granituli fena ar aris. amas garda, mTebis gaswvriv qerqis zedapiri

zeviT aris aziduli, xolo maT qveS _ qveviTken Cazneqili, TiTqos mTebi

mantiaSia Caflobili. amitom amboben, rom mTebs aqvT fesvebio. imistvis, rom

mTebis fesvebi mantiaSi iyvnen Caflobili, mantia plastiuri da denadi unda

iyos. seismuri monacemebiT ki mantia myari da mtkicea. am winaaRmdegobis axsna

imaSi mdgomareobs, rom mantia miwisZvris talRebisaTvis mtkice warmonaqmnia,

xolo kontinentebis uzarmazar da xangrZliv dawolas pasuxobs rogorc

plastiuri masa, rasac xels uwyobs iq arsebuli maRali temperature.
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mantia vrceldeba 2 900 km siRrmemde, romlis Semdeg aris dedamiwis guli.

mantiisa da gulis sazRvarze xdeba seismuri talRebis siCqaris uecari cvla

da gardatexa. amasTan gulSi Sedis mxolod gaswvrivi P talRebi, xolo ganivi S

talRebi qreba. es garemoeba imaze metyvelebs, rom gulis es gareTa nawili

Txevadia. gulis Siga nawilSi SeRweuli P talRebis siCqare izrdeba, ris gamoc

miaCniaT, rom birTvi myaria. amitom miwis gulis farglebSi gamoyofen Txevad

gare birTvs, romelic 4980 km siRrmemde vrceldeba (sisqe daaxloebiT 2 200 km)

da myar Siga birTvs miwis centramde (sisqe daaxloebiT 1 200km).

amrigad, miwis SigneTSi gamoyofili geosferoebi erTimeorisagan gansxvav-

debian, rogorc SedgenilobiT, ise nivTierebis fizikuri mdgomareobiT, rac

maTi gamoyofis safuZvels iZleva.

Tavi XIII miwis qeris moZraoba

13.1 miwis qerqi

miwis qerqi aris geologiuri kvlevis uSualo obieqti, magram dakvirve-

bisaTvis mxolod misi zeda fenebia misawvdomi, anu is rac zedapirze

SiSvldeba. siRrmeebis Seswavla SesaZlebelia burRilebis meSveobiT, magram

isic SezRudulia 7-10 km siRrmemde. Tavdapirvelad miaCndaT, rom miwas myari

qerqi gadaekra planetis gacivebis procesSi, rogorc yinulis safari tbaSi. am

gare myar qerqs liTosfero uwodes, xolo mis qveS arsebul gavarvarebul

mdnars _ pirosfero ((anu cecxlis sfero). dRes aseTi Sexedulebebi

ukugdebulia, magram miwis qerqis cneba mainc darCa. seismuri talRebis

gavrcelebis mixedviT dadginda, rom garkveul siRrmemde talRebis siCqare

TandaTan izrdeba, magram Semdeg xdeba siCqaris uecari, naxtomiseburi Secvla,

rac gamowveuli unda iyos miwis SigneTis fizikuri mdgomareobs, an

Semadgenlobis aseve uecari SecvliT. is zedapiri, sadac xdeba talRebis

siCqaris uecari zrda, miCneuli iqna qerqisa dam is qveS mdebare mantis

sazRvrad. xolo am zedapirs uwodes mohoroviCiCis (mokled moho) zedapiri,

misi aRmomCeni serbi geofizikosis gvaris mixedviT.
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amrigad qerqi aris miwis gare myari fena, romelic TiTqmis uwyvetliv akravs

mis mantias da romlis Sedgeniloba kontinentebSi granitulia, xolo

okeaneebis fskers qveS _ bazalturi. mantis zeda nawili ki agebulia

ultrafuZe qanebiT, ris gamoc seismuri talRebis siCqare aq swrafad izrdeba.

qerqis sisqe mTebSi 45-70 km-ia, vakeebze 35-40km. xolo okeaneebSi 6-7km.

13.2. miwis qerqis moZraobis saxeobebi.

miwis qerqi ganicdis ramdenime saxeobis mozraobas, romelTagan gamoyofen

or ZiriTads: 1. epirogeneturi moZraobebi da 2. orogeneturi moZraobebi.

epirogeneturi moZraobebi, anu epirogenezi, ewodeba moZraobebs, romelTa

procesSi xdeba zeviT da qveviT qerqis gadaadgileba imgvarad, rom teqtonikuri

agebuleba arsebiTad ucvleli rCeba. am moZraobebiT gamowveuli azevebis an

daZirvis sidide izomeba zRvis donidan. SeiZleba gvefiqra, rom e saris ara

miwis qerqis moZraoba, aramed zRvis donis awev-daweviT. magram am SemTxvevaSi

donis cvalebadobas planeturi xasiaTi eqneboda, rasac evstatiur moZraobas

(ryevas) uwodeben. WeSmariti epirogeneturi moZraobis SemTxvevaSi mxolod

xmeleTis romelime didi nawili iwevs zeviT an qveviT da zRvis donis cvlac

mxolod am adgilas gamovlindeba. epirogenetur moZraobebs azlavs misi

gamovlenis adgilas zRvis transgresia (winsvla, Semoteva) an regresia

(ukusvla). pirvel SemTxvevaSi _ xmeleTi faifareba zRviT, meore SemTxvevaSi _

xmeleTi gaTavisufldeba zRvisagan. Tavad sityva `epirogenezisi” xmeleTis

warmoSobas niSnavs. epirogenezisis cnobili magaliTia skandinaviis xmeletis

azeveba yovelwliurad 1 sm  sididiT, rasac am teritoriis meoTxeuli

myinvarisagan gaTavisuflebas ukavSireben. amis gamo xmeleTi gamsubuqda da

SigneTis (ZiriTadad asTenosferos) amomgdebi Zalis gavleniT zeviT miiwevs,

rata damyardes izostaziuri wonasworoba (arqimedes kanonis Tanaxmad). aq

igulisxmeba, rom miwis qerqi Caflobilia SignetSi da maSi tivtivebs.

meoTxeuli gamyinvarebis dros yinulis simZimis gavleniT qerqi Caeflo

siRrmeSi, xolo gamyinvarebis Semdeg yinulis dnobis gamo xmeleTi  gamsubuqda

da zeviT iwevs, raTa damyardes izostaziuri wonasworoba (qerqis wonasworuli

mdgomareoba).
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arCeven epirogenetur moZraobaTa genetur sxvadasxvaobas:

a) izostaziuri bunebis moZraobebi. amis magaliTia skandinaviis datvirTva

myinvariT meoTxeuli gamyinvarebis dros. aseTi datvirtva gamioiwvevda daZirvas

Cazneqis saxiT. myinvaris gadnobas ki mohyveboda izostaziuri azeveba, xmeleTis

aweva, romelic aq dResac ar damTavrebula.

amave bunebisaa mZlavri naleqebis dagroveba zRvis fskerze an xmeletze,

rasac daZirva mohyveba, xolo naleqebis denudacias (gadarecxvas) – azeveba.

aseTi gadarecxvis gamo mTebis wona iklebs da iwyeba izostaziuri azeveba.

b) vulkanizmiT gamowveuli epirogeneturi daZirva. am SemTxvevaSi daZirva

Seizleba gamoiwvios vulkanuri goris warmoSobam, magram zogis azriT aq

daZirvas xels uwyobs lavis amosvlis gamo qveviT adgilis gaTavisufleba.

g) mantis zedapiris awev-daweva. es mantiismieri moZraobebi qerqis sakmaod

didi nawilebis epirogenetur moZraobebs gamoiwvevs, vinaidan qerqi eyrdnoba,

CaZirulia mantiaSi.

d) gardamavali bunebis moZraobebi. am SemTxvevaSi igulisxmeba formiT

epirogeneturi, xolo mizezobrivad orogeneturi moZraobebi. aRniSnaven, rom

mtebis warmoSobis bolo stadia saertod `epirogeneturi” aris, radgan mtebis

azeveba didradiusiani amozneqviT aris gamoxatuli. amtom epirogeneturi da

orogeneturi moZraobebis gamijvna mkafio ar aris, gansakuTrebiT mTian mxareSi.

orogeneturi moZraobebi, anu orogenezisi ewodeba iseT moZraobebs,

romlebic iwveven mTebis warmoSobas. mTebis saxelwodebiT igulisxmeba maRali

da uswormasworo reliefi, romelic upirispirdeba dabal da vake garemos.

patara amaRleba iqneba gora an borcvi, xolo mTebi xazobrivad arian

gavrcelebuli da maT qedebsac uwodeben, magaliTad, kavkasioni. qedebi

kanonzomierad arian dajgufebuli. isini erTimeores gadaebmian an

paralelurad mihyvebian, qmnian ra mTebis sistemas. amis magaliTia mTaTa

sistema, romelic samxreT evropaSia warmodgenili pirineebidan balkaneTis

mTebamde, Semdegaa mcire aziis da kavkasiis mTebi da bolos, himalai da

indoCineT-indoneziis mtebi. mTata am sistemas sxva sistemebisagan gasarCevad

alpurs uwodeben (alpebis mtebis saxelwodebis mixedviT).

mTebisaTvis damaxasiatebelia ara marto simaRle, aramed Sinagani naoWa da

naoWa-wyvetiTi agebuleba, anu struqtura. isini Sedgebian antiklinebad da
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sinklinebad danaoWebuli da dawyvetil-Secocebuli qanebisagan, romelTac

ganucdiaT azeveba. danaoWebis gamo mTebSi qerqi gasqelebulia (50-70km-mde), rac

iwvevs zRvis donis zeviT maT azevebas, xolo qveviT mTebis fesvebis

warmoSobas. qerqis gasqeleba moxda danaoWebuli zolis fartobis, misi ganis

Semcirebis xarjze.

geosinklinebi. mTebi yvelgan ar warmoiSobian, maTi Seswavla gviCvenebs, rom

isini Caisaxebianda TandaTan izrdebian iq, sadac manamde ar yofilan. me-19

saukunis meore naxevarSi apalaCebis kvlevisas amerikelma geologma holma

daadgina, rom am mTebSi naleqebis sisqe 15km-dea da Tan naleqebi marCxi

(araRrma) zRvis warmonaqmnebia. amis axsna mxolod imiT SeiZleba, rom naleqebis

dagrovebasTan erTad xdeboda zRvis Zveli fskeris daZirva. SemdgomSi am

mZlavri naleqebis danaoWeba iZleva xazobrivad wagrZelebuli mtebis zols.

iseT zRviur auzebs, sadac jer mimdinareobs mZlavri naleqebis dagroveba,

xolo Semdeg maTi danaoWeba da mTebis warmoSoba amerikelma geologma denam

geosinklini uwoda. ase rom, mTebi warmoSobili arian wagZelebuli zRviuri

auzebis adgolas, sadac miwis qerqi SedarebiT moqnili, labiluria. maTi

ganlageba miwis qerqSi SemTxveviTi ar aris. dRes ukve cnobilia, rom mTebis

warmoSoba ukavSirdeba liTosferos filebis garkveul sazRvrebs da aq

mimdinare procesebs, romelTa geoteqtonikis kursis Seswavlisas gavecnobiT.

amasTan dakavSirebiT unda aRiniSnos, rom geosinklinis cnebi dRes

moZvelebulad iTvleba da iSviaTad ixmareba, magram is Sexeduleba, rom jer

daZirva da naleqdagroveba, xolo Semdeg danaoWeba da azeveba droSi

erTimeores cvlis, isev miRebulad iTvleba.

mTebis agebulebis SeswavliT dadginda, rom isini erTi moqneviT, erTi

danaoWebiT ar arian warmoSobilni da rom maTi ganviTarebis ganmavlobaSi

danaoWeba ramdenimejer momxdara. danaoWebis dasaTariReblad frangma

geologma eli de bomonma gamoiyena kuTxuri uTanxmoebis meTodi. es meTodi

emyareba dakvirvebas, romelic gviCvenebs, rom danaoWebuli Sreebis qveda

kompleqss gadarecxil zedapirze zed uTanxmod adevs meore kompleqsi, e ski

gulisxmobs, rom qveda kompleqsis danaoWeba moxda misi yvelaze axalgazrda

Sreebis daleqvis Semdeg da zeda kompleqsis yvelaze Zveli Sreebis daleqvis

win. es meTodi miaxloebiT sazRvravs danaoWebis asaks, magram miuxedavad amisa
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mTebis ganviTarebis istoriis aRdgenisaTvis mas iyeneben. danaoWebis

daTariRebis ufro zusti meTodi daamuSava cnobilma qarTvelma geologma,

akademikosma aleqsandre janeliZem. misi azriT, vinaidan danaoWeba ar aris

uecari, katastrofuli movlena, amitom garda danaoWebamde dagrovili da

danaoWebis Semdeg uTanxmod ganlagebuli naleqebisa, unda iyos danaoWebis

Tanadrouli naleqebic. es ukanasknelni warmoiSobian auzis fskeris azevebis,

anu regresiis procesSi da regresiuli naleqebi danaoWebis Tanamgzavri arian.

maTi asakis gansazRvra, vTqvaT paleontologiuri masalis mixedviT,

daaTariRebs danaoWebis processac. amgvari midgomiT gairkva, rom kavkasiaSi

mezozouri periodidan dRende adgili hqonia 9 Tu 10 danaoWebas, anu

Sesabamisad amdenive daZirva-naleqdagrovebas da danaoWeba-azevebas, anu

transgresiebisa da regresiebis morigeobas droSi, rac xSirad kuTxuri

uTanxmoebiT aris gamoxatuli. Tavad danaoWebis procesi TiToeuli am

morigeobis damagvirgvinebeli faza aris, amitom mas danaoWebis fazisebs an

orogenetiul fazisebs uwodeben, germaneli mecnieris h. Stiles winadadebiT.

13.4. mTebis lokalizacia sivrceSi da maTi konsolindacia.

mTebis sistemebi uwesrigod ki ar arian mofenili mTels miwaze, aramed

mkafiod ukavSirdebian garkveul zolebs, rogoric zemoT naxsenebi alpuri

sistemaa. rogor unda gavigoT mTebis aseTi lokalizacia (ganlageba,

mdebareoba) sivrceSi an unda davuSvaT, rom mTaTawarmoSobis Zalebi moqmedeben

mTels miwaze, magram gamovlindebian iq, sadac miwis qerqis Tvisebebi

Sesaferisia, saxeldobr, sadac qerqi SedarebiT sustia da nakleb

winaaRmdegobas gauwevs mTebis warmomSob Zalebs, an garkveuli mizezebiT^ es

Zalebi moqmedeben mxolod iq, sadac mTebi arian warmoSobili. adre miaCndaT,

rom mTaTa warmomSobi, anu orogeneturi moZraobebi ukavSirdebian

geosionklinur zolebs, romelTac moZrav sartylebs uwodeben, magram ratom

arian es zolebi ganlagebuli swored iq, sadac mTebia, amaze zusti pasuxi ar

arsebobda.

moZravi sartylebis sapirispirod miwis qerqSi aRniSnavdnen kontinentur

beltebs, sadac danaoWeba ar mimdinareobs da daZirva – azeveba Tu xdeba,
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mxolod mcire, epirogeneturi xasiaTisa aris. moZrav sartylebSi didZali

naleqebis dagroveba, fskeris daZirva, naleqebis danaoWeba da bolos mTebis

warmoSoba imitom xdeba, rom miwis qerqis  simtkice aq mcirea da es zoli

labiluria (moqnilia, meryevia), xolo kontinenturi beltebi mtkicea da

stabiluri, anu medegi, amitom aq mTebis warmoSoba ar xdeba. aseTi

SexedulebebiT aixsneboda mTebis lokalizacia sivrceSi.

dadgenilia, rom moZravi sartylebis labiruloba droTa ganmavlobaSi

icvleba da rom danaoWeba maT simtkices hmatebs. mimdinareobs labiluri

sartylebis TandaTani konsolidacia, anu gamyareba, ganmtkiceba im zomamde maTi

Semdgomi danaoWeba SeuZlebeli gaxdeba. amgvarad mTavrdeba moZravi sartylebis

istoria da mTebis warmoSobis procesi. Tumca Tu SemanaoWebeli Zalebi

gansakuTrebiT didia kontinentur beltebze SeiZleba warmoiSvas beltur-naoWa

mTebi, anu mTebi, romlebic miwis qerqis dawyvetili beltebiT aris agebuli,

iseTiT, rogoricaa centralur aziaSi (altai, saianebi da sxvebi). belturi

mTebis warmoSoba orogenezisis momyol movlenad unda CaiTvalos, vinaidan

isini danaoWebis gziT ar arian warmoSobili, Tumca orogeneturi Zalebi mainc

moqmedeben da axdenen gavlenas.

13.5. mTebis lokalizacia droSi, danaoWebis ciklebi da fazisebi.

me- 19 saukunis meore naxevarSi frangma geologma bertranma aRniSna, rom

evropaSi mkafiod gamoirCeva mTebis sami jgufi. pirvels ekuTvnis skandinaviis

da Sotlandiis mTebi, romlebic warmoSobili arian adre paleozourSi; meores

– centraluri evropis mTebi, rogoricaa bretani, centraluri plato, ardenebi,

vogebebi, Svarcvaldi da harci, agreTve urali ruseTSi; romlebic warmoiSvnen

gvian paleozourSi; mesame ki Seadgenen samxreT evropis mTebi – pireneebi,

apeninebi, alpebi, karpatebi, balkaneTi da sxvebi, romlebic kainozourSi arian

warmoSobili. pirvel jgufs bertranma kaledoniuri, meores hercinuli da

mesames alpuri sistemebi uwoda. TiToeuli sistemis mTebi erTmaneTTan

dakavSirebuli arian ara marto geografiulad da struqturulad (agebulebiT),

aramed warmoSobis drois mixedviTac. esaa swored mTebis lokalizacia droSi.

igulisxmeba, rom es sistemebi mTels miwazed arian gavrcelebuli da yvelgan
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erTsa da imave dros arian warmoSobili. TiToeul aseT process orogeneturi

cikli ewodeba da iTvleboda, rom kambriulis aqeT evropaSi sami orogeneturi,

anu mTaTawarmoSobis cikli gvaqvs. Semdeg aseTive ciklebi gamoiyofa

kambriulis win. Tavad c;iklebis gamoyofa xdeba mTebis konsolidaciis, anu

ganmtkicebis drois dadgenis mixedviT. amitom kaledoinur, hercinul da alpur

orogenetur ciklebs konsolidaciis ciklebic SeiZleba vuwodoT.

danaoWebis fazisebi. zemoT aRniSnuli TiToeuli orogeneturi cikli, anu

konsolidaciis cikli, Sedgeba daZirva-naleqdagrovebis (sedimentaciis) da

danaoWeba-azevebis droSi morigeobisagan, anu pirvels cvlis meore. es

morigeoba mTebis ganviTarebis manZilze ramdenimejer meordeba da miaCndaT,

rom igi mTel miwaze vrceldeba da, sadac ki SeimCneva, erTdroulad aris. am

kanonzomirebis dadgenaSi didi damsaxureba miuZRviT h. Stiles, romelic

didZali masalis Seswavlis Sedegad mivida daskvnamde, rom geosinklinebSi

dagrovili naleqebis mravaljerad danaoWebas erTdrouli da planeturi

xasiaTi aqvs, Tumca erTdrouloba  ar niSnavs, rom igi yvelgan unda moxdes.

igi gamovlindeba iq, sadac danaoWebisaTvis Sesaferisi pirobebi aris.

danaoWebis aseT epizods Stile danaoWebis faziss uwodebda. danaoWebebis

fazisebis msvleloba da intensivoba sxvadasxva adgilas sxvadasxva aris

geologiuri pirobebis mixedviT da amitom geosinklinis konsolidaciac, e.i.

orogeneturi ciklis daboloeba, zogan ufro adre xdeba da zogan dagvianebiT.

Stiles Sexedulebebma didi gamoZaxili hpoves da mwvave kritikac gmoiwvies,

ris gamoc is iZulebuli Seiqna Tavisi poziciebi TandaTan daeTmo. amis mizezi

iyo is garemoeba, rom danaoWebis fazisebis dasadgenad Stile mxolod kuTxur

uTanxmoebebs emyareboda. uTanxmoeba ki SeiZleba orsa da mets danaoWebis

faziss Seesabamebodes, an erTi fazisic SeiZleba ramdenime uTanxmoebiT iyos

warmodgenili.

swored am garemoebas miaqcia yuradReba al. janeliZem, romelmac dasavluri

saqarTvelos mezozouri naleqebis Seswavlis Sedegad daamuSava danaoWebis

fazisis dadgenisa da daTariRebis meTodi. misi Sexedulebis mixedviT,

danaoWebis dadgenis saSualebas iZleva uTanxmoebasTan erTad regresiebisa da

transgresiebis gaTvaliswinebas. danaoWeba auzis fskeris awevas da zRvis

regresias iwvevs. amasTan erTad icvleba naleqebis xasiaTic, kerZod, SedarebiT
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Rrma zRvis naleqebi

Seicvleba marCxi zRvis

naleqebiT, lagunuriT

an kontinenturi

(xmeleTis) naleqebiTac

ki. Tu amas mohyva

daZirva da zRvis transgresia, isev daiwyeba zRviuri naleqebis dagroveba.

swored es cvla aris orogeneturi (teqtonikuri) moZraobis Secvlis

maCvenebeli, rasac kuTxuri uTanxmoebac mohyveba, anu danaoWebul regresiul

naleqebs uTanxmod daedeba danaoWebis Semdgomi transgresiuli naleqebi (ix.

naxazi). amitom danaoWebis fazis dasadgenad saWiro aris kuTxuri uTanxmoeba

da regresia uTanxmoebis win. regresia dadgindeba naleqebis xasiaTis cvliT,

rasac mohyveba kuTxuri uTanxmoebiT ganlagebuli transgresiuli naleqebi.

regresiuli naleqebis meTodi iZleva ara marto danaoWebis gamovlenis,

aramed misi geologiuri daTariRebis saSualebasac. vinaidan regresiuli

naleqebis warmoSoba Tan axlavs danaoWebas, am naleqebis geologiuri asakis

gansazRvra, kerZod, paleontologiuri meTodiT, daadgens fazis mimdinareobis

dros. amgvari meTodiT danaoWebis procesebis Seswavlam saqarTveloSi

gamoarkvia, rom aq daZirva-sedimentaciis (transgresiis) da danaoWeba-azevebis

(regresia) morigeoba adre iurulidan meoTxeulis CaTvliT 9 – jer moxda da

Sesabamisad 9 danaoWebis fazisi gamovlinda. a. janeliZem daZirvisa da azevebis

morigeobis wyvils danaoWebis cikli uwoda. amrigad, orogeneturi, anu

konsolidaciis cikli Sedgeba danaoWebis ciklebisgan, romelTa mimdinareoba

iwvevs naoWa mTebis Camoyalibebas da maT kosolidacias. ganisazRvra danaoWebis

ciklebis absoluturi xangrZlivobac. gamoirkva, rom es xangrZlivoba erTi

rigisa aris da TiToeuli cikli 20-25 milioni weliwadi grZeldeba, xolo

Tavad danaoWebis fazisi, romliTac es cikli bolovdeba, daaxloebiT 3-7 mln

weliwadi mimdinareobs. amasTanave unda aRiniSnos, rom danaoWebis procesis

siCqare mTeli fazisis sigrZeze ar SeiZleba erTgvari iyos: igi xan metia, xan

nulamde Camodis.

mTebis zrda da denudacia. danaoWeba qerqis gasqelebas da mTebis azevebas

iwvevs. sainteresoa, ramdenad Cqaria es moZraoba?
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Tavdapirvelad egonaT, rom mTebis warmoSoba uecari, katastrofuli

movlenaa da am mxriv mas upirispirebdnen epirogenetur moZraobebs, romlebic

nel, saukuneebriv moZraobiT miaCndaT. magaliTad, skandinaviis azeveba

weliwadSi 1 sm-s aRwevs da es TiTqos Zalian neli, SeumCneveli moZraoba aris.

magram igi rom erT milion weliwads gagrZelebuliyo, 10 km simaRles

mogvcemda. gamoTvlebi gviCvenebs, rom mTebis zrdac ukiguresad nela unda

mimdinareobdes da am mxriv epirogenetursa da orogenetur moZraobaTa Soris

gansxvaveba ar aris.

marTalia, mTebi amaRlebul reliefs qmnian, magram es simaRle maTi azevebis

tempis sazomad mainc ver gamodgeba, vinaidan azevebasTan erTad mimdinareobs

maTi denudacia (gadarecxva). rogorc ki mTebis amgebi naoWebi zRvis dones

ascildebian, isini erozias da abrazias ganicdian. amaT mohyveba fitva da

myinvarebis moqmedeba. ase rom, maTi amaRleba da dadableba erTdroulad

mimdinareobs da mTebis realuri simaRle ama Tu  im dros am ori procesis

(azevebis da gadarecxvis, anu endogenuri da ekzogenuri procesebis Sedegebis)

sxvaobas warmoadgens. Tu procesebis tempi aWarbebs gadarecxvisas, maSin mTebi

dadabldeba.

movlenebis sirTule amiTac ar mTavrdeba. mTebis ngreva da gadarecxva iwvevs

MmaTi masis Semcirebasa da izostaziuri wonasworobis darRvevas. amas mohyveba

mTebis aweva, iseve rogorc gemis an navis gantvirTvisas xdeba. marTalia,

izostaziuri azeveba naklebia, vidre misi gamomwvevi denudacia, anu mTebis

dadableba, magram es moZraobac angariSgasawevia.

amrigad, mTebis zrda da maTi ngreva (denudacia) erTdroulad mimdinareobs,

Tanac, rac ufro mTebi, miT ufro intensiuria ngreva da bolos upiratesoba

denudacias rCeba. gasaTvaliswinebelia isic, rom mTebis mzardi konsolidacia

TandaTan aZnelebs danaoWeba- azevebas da bolos igi savsebiT unda Sewydes.

miuxedavad amisa, erozia grZeldeba sanam mTebis movakeba ar moxdeba TiTqmis

vakemde, anu pereplenamde ( peneplain – ingl. TiTqmis vake). asea movakebuli

proterozouli da arqeuli mTebi fineT-skandinaviaSi da sxvagan. magram

miuxedavad imisa, rom maRali mTebi gadarecxilan, qerqis saTanado zoli

gasqelebuli da konsolidebuli (gamtkicebuli) rCeba da amieridan igi

stabiluri iqneba. am Zvelsa da mtkice fuZes substrats (an fundaments)
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uwodeben. Tu igi SemdgomSi daifara zRviT da warmoiSva danaleqi qanebi, an

zed gaiSala kontinenturi naleqebi, maT danaleq safars uwodeben. safaris

Sreebi horizontuli rCebian imitom, rom danaoWebis Zalebisagan maT mtkice

substraqti icavs. mcire ubanze SeiZleba waxveta da danaoWeba moxdes, magram es

iqneba zewruli danaoWeba.

kontinentebis zrda. fineT-skandinaviis  geologiuri agebuleba mowmobs, rom

es mxare, skandinaviis mTebis gamoklebiT, paleozouris win mTebiT iyo

dafaruli, mravali aseuli milioni wlebis manZilze es mTebi gadarecxilan da

maTi fuZe-Ra darCenila. mTebis adgilas warmoSobila kontinentis naoWa da

intensiurad metamorfizirebuli qanebi kontinentis naoWa birTvi, romelsac me-

19 saukunis damlevs geologma e.ziusma kontinenturi farebi uwoda. fineT-

skandinaviis udidesi nawili baltiuri faris saxelwodebiTaa cnobili. es fari

samxreTisken da aRmosavleTisken daunaoWebeli paleozouri da ufro

axalgazrda naleqebis qveS vrceldeba.  naleqebiT dafarul am nawils

kontinenturi baqani ewodeba. aseTia, magaliTad, ruseTis, anu aRmosavleT

evropis baqani. amrigad, kontinenturi farebi da kontinenturi baqbebi

erTimeorisagan gansxvavdebian imiT, rom pirvelSi gaSiSvlebulia fundamentis

qanebi,xolo meireSi – es qanebi danaleqi safariT aris gadafaruli, fari da

baqani erTad Seadgenen kontinentur platformas (vake formas) (ix.naxazi). aseTi

platformebi Tavisi

farebiTa da baqnebiT

aris yvela kontinentze.

kerZod, evropaSi

baltiuri fari da

ruseTis baqani, Crdilo

amerikaSi _ kanadis

fari da Crdilo amerikis baqani, samxreT amerikaSi _ braziliis fari da

samxreT amerikis baqani, aziaSi angarisa da CineTis farebi da mimdebare baqnebi

da a.S.

dadgenilia, rom farebis garSemo miwis qerqis orogeneturi (mTaTa

warmoSobis) ganviTareba mimdinareobs. magaliTad, baltiur fars adre

paleozourSi Seezarda skandinaviis, Sotlandiis da Crdilo irlandiis
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kaledonuri mTebi. Sua da gvian paleozourSi Sua evropaSi, Crdilo kavkasiaSi

da uralSi warmoiSva hercinuli mTebi. uralis danaoWebisa da konsolidaciis

Sedegad moxda evropisa da aziis kontinentebis Sezrda da warmoiSva erTiani

kontinenti - evrazia. maSasadame, orogenezisis procesSi xdeba ara marto

kontinentebis zrda, aramed zogjer maTi Sezrdac. kainozourSi samxreT

evropaSi warmoiSva alpuri mTebis sistema kavkasiis CaTvliT, ramac evraziis

kontinentis zrda gamoiwvia. amgari zrda sxva kontinentebis naoWa birTvebis

garSemoc mimdinareobda.

rac Seexeba kontinentebis Tanamedrove geografiul ganawilebas da maT

moxazulobas, am mxriv geologiuri mecniereba idga uaRresad mniSvnelovan

kanonzomierebaTa winaSe, romelTa axsna moxda me-20 saukunis meire naxevarSi da

mis damlevs, rasac geoteqtonikis kursis gavlisas gavecnobiT. amave kursSi

gaveceniT ZiriTad gansxvavebebs kontinentur qerqsa da ufro Txel okeanur

qerqs Soris da am gansxvavebaTa warmoSobis mizezebs. gavecaniT imasac, rom

kontinentebi ara marto  izrdebodnen, aramed nawilebadac iSlebodnen da am

nawilebs Sua Cndebodnen axali okeaneebi.

Tavi XIV orogeneturi hipoTezebi

dRes dadgenilad iTvleba, rom kontinentebis warmoqmna orogenezis (mTaTa

warmoSobis procesis) Sedegia, iseve rogorc grantis warmoqmnac. ase rom,

orogenezi aris geologiuri istoriis ZiriTadi movlena. amitom am movlenis

axsnas araerTi hipoTeza (Sexeduleba) mieZRvna. magram sakiTxi bolomde

gadauWreli rCeba. gaurkveveli iyo ara marto misi mizezi, aramed procesis

mimdinareobac.

saSual;o saukuneebSi mTebi miwis Tandayolil Tvisebad miaCndaT da

asaxsneli rCeboda meoradi reliefis ganviTareba-xeobebisa da amaRlebebis

(serebis) warmoqmna. ase warmoiSva orogenezis eroziuli hipoTeza (magaliTad,

avicenas Sexeduleba). am Sexedulebas dRes mxolod istoriuli mniSvneloba

aqvs.
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me-18 da me-19 saukuneTa mijnaze gamoirkva, rom mTebi ar warmoadgenen miwis

Tandayolil Tvisebas, aramed isini warmoiqmnen miwis istoriis manZilze.

dakvirvebebma daanaxva mkvlevarebs, rom mTebis gulSi magmuri qanebia

moTavsebuli da ifiqres- maT mowolas unda gamoewvia mTebis azeveba. amgvarad

Camoyalibda orogenezis vulkanuri (magmuri) hipoTeza ( l.buxi).

SemdgomSi kvlevebis Sedegad aRmoCnda, rom mTebi amoziduli ki araa

mxolod, aramed danaoWebuli SreebiTaa agebuli da es struqturaa (agebuleba)

maTTvis damaxasiaTebeli. vulkanebi ki zed dazvinuli warmonaqmnebia.

danaoWebis faqtis dadgenis Semdeg daiwyes orogenezis axlebuli axsna da aages

axali Teoria (hipoTeza), romelsac kontraqciuli uwodes (frangi eli

debomiani, amerikeli dena da sxvebi ). es hipoTeza me-20 saukunemde batonobda,

magram Semdeg Teoriuli sayrdeni gamoecala, kerZod, Seicvala kosmogoniuri

warmodgenebi da sxva Sexedulebebi.

kontraqciulma hipoTezam didi roli iTamaSa Teoriuli geologiis

ganviTarebaSi da amitom SeiZleba masze SevCerdeT. es hipoTeza eyrdnoboda

warmodgenas, rom mTebis warmoSobas qanebis danaoWeba iwvevs, xolo

danaoWebisTvis aucilebelia trangensiuri (SekumSviTi) Zalebi. im dros

miRebuli kosmogonouri hipoTezebis (kantis, laplasis) mixedviT miRebuli iyo,

rom miwa raRac stadiaze mdnari, gavarvarebuli ciuri sxeuli unda yofiliyo.

Semdeg ki TandaTani gacivebiT mas myari qerqi gadaekra da amiT daiwyo

geologiuri istoria. gacivebisas SigneTi, anu siTxe, ufro metad ikumSeba,

vidre myari qerqi. magram qerqi unda moergos SigneTs da wonasworobis

aRsadgenad unda daiZiros, e.i. ufro patara sferoze gadavides da mici

zedapiri unda Semcirdes ( ix. naxazi). aseT SemTxvevaSi warmoSoba kamaruli

wneva, anu horizontulad mimarTuli tangensuri Zalebi. es Zalebi yvelgan

moqmedeben, magram qerqis danaoWeba moxdeba iq, sadac naklebi winaaRmdegoba

aris, anu rogorc maSin aRniSnavdnen- naoWdeba qerqis labiluri (moqnili,

moZravi) zolebi, amiT gasagebi xdeboda orogenezis Zalebis gavrceleba mTel

miWaze, misi erTdrouloba da Tan misi lokalizacia gavrcelebul zolebSi,

anu rogorc dRes uwodeben, moZrav sartyelebSi, romlebic viTardebian

kontinenturi masivebis garSemo.
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kontraqciis hipoTezis erT-erT ZiriTad naklad iTvleba, rom jer erTi,

mravaljeradi danaoWebis Sedegad miwa Zlier umda dapataravebuliyo, rac ar

dasturdeba, da meore, gaugebaria, Tu rogor xdeba danaoWebisa da azevebis

Semdeg qerqis imave ubnebis daZirva, anu azeveba-dazirvis morigeoba, rac

SekumSva-gaWimvis zalebis droSi morigeobas moiTxovs.

am movlenis asaxsnelad mniSvnelovani iyo ingliseli mecnieris j.jplis

mosazreba, man gaiTvaliswina ra radioaqtiuri siTbo, aRniSna, rom siTbos

xarjvis gamo miwa TandaTan unda civdebodes, magram ufro nela da am saerTo

fonze vlindeba gaciveba-gaTbobis morigeoba. jolis Sexedulebebs aRmoaCnda

momxreebi da Camoyalibda orogenezis pulsaciuri hipoTeza (buxeri, uxovi,

obruCevi), romelic gulisxmobs SekumSva-gafarToebis morigeobis (pilsacias).

magram aRmoCnda, rom miwis qerqSi SekumSvisa da gafarToebis movlenebi

erTdroulad vlindeba, kerZod, pirvelni ZiriTad axalgazrda mTian mxareebSi,

xolo meoreni – riftul zonebSi rogorc okeaneebSi , ise kontinentebze.

amitom gamoiTqva sxva hipoTezebic, magram maT ver hpoves sayovelTao aRiareba.

am hipoTezebidan yvelaze meti popularoba moipova kontinentebis dreifis

hipoTezam.

jer kidev didi geografiuli aRmoCenebis epoqaSi (me-15–me–16 saukuneebSi)

yuradReba mieqca afrikasa da samxreT amerikaSi atlanturi okeanis

sanapiroebis moyvanilobaTa msgavsebas. ufro gvian, me-17-me-18 saukuneebSi

gamoiTqva azri Zveli da axali qveynis nawilebis erTianobis da maTi Semdgomi

gancalkevebis Sesaxeb (fr. bekoni, a. humbolti), xolo a. snaiderma atlantis

okeanis orive mxareze ganlagebuli kontinentebis geologiuri agebulebis

msgavsebis safuZvelze 1858 wels warmoadgina maTi pirvelyofili ganlagebis

rekonstruqciis sqema. me- 20 saukunis damdegs amerikelma mecnierma f. teilorma

da h. beikerma wamoayenes kontinentebis gadaadgilebis idea da am movleniT

axsnes naoWa mTiani sistemebis warmoSoba.

miuxedavad dm Sexedulebebisa, kontinentebis dreifis hipoTezis Semqmnelad

miiCneven germanel astronoms, geofizikossa da meteorologs alfred vegeners,

romelmac es idea mwyobri hipoTezis saxiT Camoayaliba Tavis cnobil wignSi –

`kontinentebisa da okeaneebis warmoSobas”. es wigni 1915-1922 wlebSi samjer
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gamoica da didi popularobac moipova. a. vegenerma kontinentebis dreifis idea

moiSvelia geologiuri warsulis klimatebis asaxsnelad da gamoTqva azri, rom

paleozouris damlevs dedamiwaze warmoiqmna erTiani xmeleTi, anu pangea da

erTiani okeane, anu panTalasa da amiT axsna imdroindeli paleogeografiul-

paleoklimaturi Taviseburebani, kerZod, is garemoeba, rom samxreT amerikaSi,

samxreT afrikaSi da indostanis naxevarkunZulz paleozouris bolos adgili

hqonda gamyimvarebas. kontinentebis Tanamedrove mdebareobis mixedviT es

garemoeba SeuZleblad miiCnia da amitom daaskvna, rom pangeis daSla unda

dawyebuliyo iuruli periodis meore naxevridan. misi azriT, gancalkevebuli

kontinentebis sialuri masivebi aisbergebis msgavsad gacurdnen simaSi.

Tavi XV fiqsizmi da mobilizmi

orogeneturi hipoTezebis ganxilvam dagvanaxa, rom dedamiwis qerqis

ganviTareba xdeba orogenebis, anu mTaTawarmoSobis procesis Sedegad, am

procesTan aris dakavSirebuli danaoWeba, vulkanizmi, miwisZvrebi da, xSir

SemTxvevaSi, wiaRiseulis sabadoebis warmoSoba. yvela es movlena teqtonikur

moZraobaTa da deformaciaTa CaTvliT, geologiur megnierebaSi ganixileba

principulad gansxvavebuli poziciebidan. esaa fiqsizmi da monoklinizmi.

fiqsizmis (fixus-uZravi) momxreni ZiriTad rols geologiuri struqturebis

warmoqmnaSi miaweren vertikalur rxeviT moZraobebs miwis qerqis didi

nawilebis, maT Soris kontinentebis, raime mniSvnelovani horizontuli

gadaadgilebebis gareSe. maTi azriT, naoWebis warmoSoba, Secocebebi da

nawevebi, anu teqtonikuri deformaciebi, aris vertikaluri moZraobisgan

nawarmoebi. kontinentebi icvlidnen formas, zomas, simaRles, magram yovelTvis

mdebareobdnen iq, sadac amJamad arian ganlagebuli, anu qveSmdebare mantiis

mimarT ar icvlidnen mdebareobas, anu uZravi iyvnen. amis Sesabamisad,

deformaciebis gamomwvevi siRrmuli mantiiseuli nivTierebis gadaadgileba

mimarTulia planetis radiusis gaswvriv, e.i. aRmavali da daRmavali

mimarTulebiT.
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mobilizmis (mobilis - moZravi) Tanaxmad kontinenturi masivebi da okeanis

fskeris msxvili nawilebi (blokebi) icvlidnen da dResac icvlian mdebareobas,

gadaadgildebian rogorc dedamiwis SigneTis, anu mantiis, ise erTimeoris

mimarT. am Sexedulebis momxreni uSvebdnen da asabuTebdnen kontinenturi

masivebis mniSvnelovani horizontuli gadaadgilebis SesaZleblobas, SemdgomSi

ki liTosferos filebis moZraobas mantiuri substratis mimarT. fiqsisturi

Sexedulebis momxreni miwis qerqis an liTosferos amgvar mowyvetas mantiisgan

da gadaadgilebas SeuZleblad miiCnevdnen.magram me-20 saukunis meore naxevris

ganmavlobaSi sxvadasxva qveynebis mecnierTa ZalisxmeviT da teqnikuri

saSualebebis ganviTarebiT SesaZlebeli gaxda mobilizmis Teoriis dasabuTeba.

kerZod, Sorsmwvdomi Secocebebis (SariaJebis), didi gavrcelebis nawevebis

axsna, iseve rogorc gansxvavebul geografiul sartylebSi warmoqmnili miwis

qerqis nawilebis Tavmoyra sxva geografiul zonebSi,fiqsisturi hipoTezebis

safuZvelze SeuZlebeli gaxda. rac Seexeba vertikalur rxeviT moZraobebs

(aweva da daweva), romelTac marTlac aqvT adgili miwis qerqis garkveul

ubnebSi, isini nawarmoebi arian horizontuli Zalebisagan.

dRes mobilisturi Teoria sayovelTaod miRebulad iTvleba da misi

saSualebiT aixsneba dedamiwis qerqis da, saerTod, liTosferos geologiuri

struqturebis warmoqmna da ganviTareba, rasac garda Teoriulisa, didi

praqtikuli mniSvneloba aqvs, kerZod, wiaRiseulis sabadoebis warmoSobis

axsnisa da maTi Zebna-Ziebis saqmeSi.


