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monografiaSi gaSuqebulia avtorTa mier wlebis ganmavlo-

baSi migarias kirqvul masivze Catarebuli kompleqsuri kars-

tul-speleologiuri kvlevis Sedegebi. ganxilulia karstgaCe-

nis pirobebi da faqtorebi, karsto- da speleogenezis proble-

mebi, zedapiruli da miwisqveSa karstuli formebis Casaxvisa da 

evoluciis ZiriTadi niSnebi, miwisqveSa karstuli nakadebis 

moZraobis gzebi da gantvirTvis kerebi. mocemulia masivis 

mniSvnelovani mRvimuri sistemebis morfologiur-morfome-

triuli mimoxilva, Seswavlili da dasabuTebulia karstTan da-

kavSirebuli saintereso da mravalferovani turistul-rekre-

aciuli potenciali. 
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The monograph presents the results of the complex karst-
speleological study conducted by the authors over the years in the 
Migaria limestone massif. The conditions and factors of karst 
genesis, problems of karst- and speleogenesis, the key features of the 
origination and evolution of surface and underground karst forms, 
the routes of underground karst streams and discharging centers are 
discussed. The morphological-morphometric overview of the 
important cave systems of the massif is presented; the interesting and 
diverse tourist-recreational potential related to karst has been studied 
and documented. 

We hope that the work will enrich the knowledge about the karst 
of the Migaria massif with a number of new facts and conclusions, in 
addition, provide a proper service to researchers interested in the 
complex study of karst, students and those interested in the original 
karst landscape of our country. 
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winasityvaoba 

 
migaria erT-erTi saintereso da unikaluri kirqvuli 

masivia saqarTveloSi. igi gamoirCeva karstuli movlene-

bis intensiuri ganviTarebiT da speleoaRmoCenebis per-

speqtivebiT. aq  karstgaCenis sakmaod kargi pirobebia, ra-

sac xels uwyobs  danapralebuli mZlavri karbonatuli qa-

nebis gavrceleba, uxvi atmosferuli naleqebi, reliefis 
didi energia da masTan dakavSirebuli wylebis STanTqmisa 

da moZraobis xelsayreli pirobebi. migaria yuradRebas ip-
yrobs nairgvari morfologiisa da genezisis Zabrebis 

mWidro qseliT, Rrma karstuli qvabulebis arsebobiT, 

depresiebiT, reliqturi xeobebiTa da klde-STenilebiT. 

masivze Tavmoyrilia mravalricxovani Webis, Saxtebisa da 

ufskrulTa Casasvlelebi, xolo ferdobebsa da mdinareTa 
xeobebSi upiratesad warmodgenilia subhorizontaluri 

da kombinirebuli tipis mRvimeebi. aqve gamoedineba uxvde-

bitiani karstuli wyaroebi da vokluzebi. uaxlesma indi-

katorulma eqsperimentebma daadastura migarias masivis 
karstul ufskrulebsa da SaxtebSi gamdinare nakadebis 

kavSiri „deiZaxis vokluzebTan“, rac miuTiTebs masivis wi-
aRSi sakmaod Rrma da vrceli hidrogeologiuri auzis da 

mRvimuri sistemebis arsebobaze. aqedan gamomdinare, yo-

velwliurad  izrdeba migarias masivisadmi Cveni qveynisa 

da ucxoel mkvlevarTa interesi. 
migarias masivis karstze literatura SedarebiT mwi-

ria, amitom  winamdebare monografiul naSroms gansaxil-

veli sakiTxis amomwuravad gaSuqebis pretenzia arc aqvs. 

Cvens mier Catarebuli samuSaoebis umTavresi Sedegia is, 
rom yuradReba iqna gamaxvilebuli migarias karstis aq-
tualur problemebze da arsebiTad gamdidrda mecnieru-

li codna masivis karstul-speleologiur Tavisebure-
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bebze. monografiaSi mocemulia migarias masivis karstis 

kompleqsuri daxasiaTeba. ganxilulia masivis karstis 
ganviTarebis zogadi kanonzomierebebi _ karstgaCenis pi-

robebi da faqtorebi, zedapiruli da miwisqveSa karstu-

li formebi, mRvimeebis evoluciis sakiTxebi, karstuli 

nakadebis moZraobis Taviseburebebi, napralovan-karstu-

li wylebis hidrodinamikuri zonebi. mocemulia hidro-

geologiuri situaciis zogadi sqema, dadgenilia deiZa-

xis vokluzebis napralovan-karstuli wylebis erTiani 

sistema (erTiani done) da wyalSemkrebi auzi. gamoyofi-

lia reliefis tipebi da maTi gavrcelebis raionebi. gaSu-

qebulia karstuli reliefis ganviTarebis istoria, kar-

stuli da sxva bunebrivi resursebis gamoyenebis perspeq-

tivebi.  
ukanaskneli sami aTeuli wlis ganmavlobaSi bevri ram 

gakeTda masivis karstologiuri kvlevis saqmeSi, magram 

mTavari rac gamokvlevebma daadastura is aris, rom Cven 
jer kidev cota ram viciT am masivis speleologiur Tavi-

seburebebze, romelTa Seswavlas Cveni varaudiT kargad 
aRWurvili eqspediciebis xangrZlivi savele muSaoba das-

Wirdeba, raSic aqtiuri monawileoba unda miiRon mecnie-

rebma da speleosportsmenebmac. miuxedavad amisa, vime-

dovnebT, rom es naSromi  migarias karstis Sesaxeb Cvens 

codnas rigi axali faqtebiT da daskvnebiT gaamdidrebs. 

kvlevebis dros gamoyenebulia is ZiriTadi meTodebi, 
romlebic aprobirebulia klasikuri karstuli raionebis 

Seswavlisas: mocemulia savele geomorfologiuri da 

karstul-speleologiuri msxvilmasStabiani agegmvis Se-

degebi;   specialuri saRebavebiT  karstuli wylebis tra-

sirebis meTodis gamoyenebiT dadgenil iqna miwisqveSa 

wylebis kvebis auzebi, moZraobis gzebi da gantvirTvis 
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kerebi; zogierT wyaroze ganxorcielda sezonuri reJi-

muli dakvirvebebi; stacionaruli dakvirvebebiT da la-

boratoriuli gamokvlevebiT dadgenil iqna karstuli 

wylebis qimiuri Semadgenloba da hidroqimiuri reJimi; 
reliefis Seswavlis mizniT da zedapiruli karstuli 
formebis gamosavlenad gamoyenebul iqna upiloto saf-

reni aparati _ droni (Phantom 4); calkeuli sakiTxebis 
dasazusteblad naSromSi gamoyenebulia Ziebis eleqtro-

metruli da georadiolokaciuri meTodebi, gansazRvru-

lia calkeuli teritoriebisa da karstuli sicarielee-

bis radiaciuli foni, ionizacia da a. S.  geofizikur samu-

SaoebSi, winamdebare monografiis avtorebTan erTad, mo-

nawileobdnen Tsu-s mixeil nodias saxelobis geofizikis 

institutis mecnier-TanamSromlebi: givi jaSi, avTandil 

TarxniSvili, daviT odilavaZe, nugzar Rlonti, jemal qi-

ria, avTandil amiranaSvili da viqtor CixlaZe.  

mRvimeTa gegmebi da Wrilebi, karstuli warmonaqmne-

bis savele Canaxatebi, fotosuraTebi, samganzomilebiani 

modelebi (3D), avtorebTan erTad ekuTvniT Cveni qveynisa 

da ucxoeli speleosaeqspedicio razmis wevrebs. 
vsargeblobT SemTxveviT da gulwrfel madlobas mo-

vaxsenebT Cxorowyus municipalitetis mers baton daviT 

goguas, Cxorowyus istoriuli muzeumis direqtor  naira 

cimintias, sof. muxuris gamgebels, aw gardacvlil igor 

Tolordavas, sof. Taias gamgebels  mamamze sajaias da aR-

niSnuli soflebis mosaxleobas savele samuSaoebSi mxar-

daWerisa da TanadgomisaTvis.  
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Tavi I. zogadi sakiTxebi 
 

I. 1. mdebareoba, sazRvrebi, orohidrografiuli  
Taviseburebani 

 
migarias kirqvuli masivi dasavleT saqarTvelos kar-

stuli zolis saSualo da maRalmTiani karstis erT-erTi 

Semadgeneli nawilia (Тинтилозов, 1976), romelic mdebare-

obs samegrelos (egrisis) qedis samxreTi ferdobis peri-

feriul nawilSi, mdinareebis _ xobiswylisa da texuris 

xeobebs Soris (maruaSvili, 1964; gergedava, 1989; tataSi-

Ze da sxv., 2009; Asanidze et al., 2019, 2021). administraciu-

lad masivi Cxorowyus da martvilis municipalitetebis 

farglebSia moqceuli (sur. 1). 

 

 
 

sur. 1  migarias masivis mdebareoba  

 
masivi Rrma xeobebiT gamoyofilia sxva raionebisagan: 

CrdiloeTiT da dasavleTiT warmodgenilia md. xobis-
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wylis, xolo aRmosavleTiT md. texuris xeoba; samxreTiT 

esazRvreba md. xobiswylis marcxena Senakadis _ md. oCxo-

muris farTo depresia. aRniSnul sazRvrebSi moqceuli 
teritoriis maqsimaluri gaWimuloba dasavleTidan aR-

mosavleTisaken 17 km-ia, xolo CrdiloeTidan samxreTisa-

ken 6-7 km-s aRwevs. masivis zedapiris farTobi daaxloe-

biT _ 100 km2-ia, aqedan karstuli movlenebi ganviTarebu-

lia 75 km2-ze met farTobze. 
masivis Txemi maqsimalur simaRles aRwevs aRmosavle-

TiT (2025 m. _ mwvervali, migaria; 1980 m. _ mwvervali, 

jvari) da TandaTan dabldeba dasavleTisaken sof. ocin-

dales mimarTulebiT, 650 metr simaRlemde. 
aRniSnuli mwvervalebi Rrma unagiriseburi CaRrmave-

biTaa gamoyofili. masivis Crdilo ferdobi, romelic xo-

biswylis da misi marcxena Senakadis xeobebSi eSveba Sveu-

li qarafebis xasiaTs atarebs. mwverval jvaris dasavle-

TiT masivis Txemuri zona warmodgenilia ori urTierT-

paraleluri antiklinuri seriT, romlebic gars ertymi-

an sinklinur struqturaSi ganviTarebul gaumdinari 

Rrmulebis sistemas, romlis sigrZe 8 km da sigane 3 km ud-

ris (maruaSvili, 1964). amrigad, migarias masivis mniSvne-

lovani nawili sinklinur struqturas ukavia, romlis 
birTvSi ganviTarebulia ZiriTadad baremuli qanebiT 

agebuli Caketili qvabuli (Rrmuli, teqtonikuri polie). 

maTi udablesi niSnulebi mdebareoben 900-1000 m. abs. si-

maRleebze da warmodgenilia ZabrebiT, ponorebiT da mi-

wisqveSa formebiT (umTavresad WebiT, SaxtebiT da uf-

skrulebiT). qvabuli (Rrmuli) iyofa ramdenime meorad 

qvabulad, romelTac karstuli genezisi gaaCniaT. maTgan 

aRsaniSnavia wifurias qvabuli, romelic gamoirCeva Tavi-

si sididiT (sigrZe 5,5-6 km, sigane 2,5 km) da mas erTiani 
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qvabulis dasavleTi nawili ukavia. wifurias qvabulis sa-
xelwodebiT moixsenieben zemoT aRniSnul erTiani qvabu-

lebis sistemas. wifurias qvabulis Crdilo-dasavleTiT 

warmodgenilia aseve baremuli (urgonuli faciesis) kir-

qvebiT agebuli Caketili oyunvares sinklinuri qvabuli, 

romelic sididiT bevrad CamorCeba wifurias qvabuls. 
migarias masivis samxreTuli ferdobi warmoadgens 

monoklinuri struqturis sers, romelic midgmulia da 
ekvris samxreTidan migarias masivis urgonuli faciesis 

(baremul) qanebiT agebul  wifurias sinklinur birTvs 

(maruaSvili, 1963; Маруашвили, 1971а). igi agebulia zeda-

carculi da paleocen-eocenuri kirqvebiT da dasavleTi-

dan aRmosavleTisaken misi simaRle 1000 m-dan  1200-1300 m-

mde izrdeba. aRniSnuli seri gamoyofilia maRali sinkli-

nuri masivisagan gaswvrivi mSrali xevebiT, uvalebiT da 

danawevrebulia md. oCxomuris da misi Senakadebis (atama-

na, vau, xuru da sxv.) xeobebiT (sur. 2, 3). 

 
 

 
 

sur. 2. migarias kirqvuli masivis blok-diagrama (tabiZe, 1966) 
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sur. 3. migarias kirqvuli masivi (Google Earth _ 2021) 

 
 
wifurias sinklinur qvabulSi, mis SemomsazRvrel an-

tiklinur serebze da migarias da jvaris Txemebze far-

Todaa warmodgenili karstuli Zabrebi, gvxvdeba karuli 

zedapirebic. 

reliefis mniSvnelovani energia (2000 m) sxva xelSem-

wyob faqtorebTan erTad, xels uwyobs karstuli proce-

sebis aqtiur msvlelobas, rac masivis wiaRSi ganapiro-

bebs miwisqveSa karstuli formebis _ mRvimeebis, Webis, 

Saxtebisa da ufskrulebis arsebobas. masivis dakarstvis 

da Sesabamisad CaRwevis Teoriuli siRrme aq 1500-1600 m-s 

Seadgens. 
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І. 2.    karstul-speleologiuri Seswavlis  
mokle mimoxilva 

 
migarias kirqvuli masivis Sesaxeb karstul-speleo-

logiuri xasiaTis naSromebi erTob mwiria. gasuli sauku-

nis 60-iani wlebidan sakvlevi regionis geomorfologiur 

da fizikur-geografiul SeswavlilobaSi mniSvnelovani 

aRmavloba SeiniSneba. am mxriv aRsaniSnavia levan maruaS-

vilis (1964)  naSromi _ „migarias kirqvuli masivis geo-

morfologia (odiSi)“, romelic zogad warmodgenas gvaZ-

levs gansaxilveli masivis bunebriv pirobebze, karstuli 

reliefis formebze, reliefis ganviTarebis istoriaze 

da sxv. manamde mkvlevarma moinaxula samegrelos kirqvu-

li masivebi, kvlevis Sedegebi ki aisaxa mis vrcel naSromSi 

(maruaSvili, 1963), sadac mTiani samegrelos geomorfo-

logiuri aRweris fonze migarias masivis karstuli mov-

lenebicaa ganxiluli. 
migarias masivis Sesaxeb calkeul saintereso das-

kvnebsa da ganzogadebebs Seicaven saqarTvelos karstis 
sxvadasxva aspeqtebis kvlevisadmi miZRvnili levan maru-

aSvilis (1973), Salva yifianis (1974), zurab tataSiZis 

(1976), boris gergedavas (1983), demur tabiZis (1966) sa-

mecniero naSromebi da monografiuli xasiaTis (tataSiZe, 

wiqariSvili, jiSkariani, 2009) gamokvlevebi. 
migarias masivis karstis Sesaxeb saintereso cnobebi 

mocemulia geologiur (Джанелидзе, 1941; Эдилашвили, 

Гуджабидзе, 1954; Гамкрелидзе, 1964) da botanikur-geogra-

fiuli (Сохадзе Е. и Сохадзе М., 1964) xasiaTis SromebSic.  

migarias masivis karstul-speleologiur kvlevas va-
xuSti bagrationis saxelobis geografiis instituti pe-

riodulad 1980 wlidan axorcielebs (gergedava, 1989), 
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rac ZiriTadad Semoifargleboda saeqspedicio razmebis 

mier calkeuli karstuli sicarieleebis mikvleva/aRwe-

riT da ar atarebda kompleqsur xasiaTs.  
ukanaskneli ori aTeuli wlis manZilze gaizarda inte-

resi migarias kirqvuli masivis miwisqveSa karstuli for-

mebis kvlevisadmi, rasac xeli Seuwyo jer kidev idumale-

biT moculma ,,deiZaxis“ miwisqveSa mdinaris sistemam, rom-

lis auzSi mniSvnelovani mRvimuri sistemis arseboba daa-

dastura specialurad Catarebulma geofizikurma dakvir-

vebebma da uaxlesma indikatorulma eqsperimentebma.  

migarias kirqvuli masivis mRvimeebis Zebna-Ziebisa da 

kvlevis saqmeSi qarTvel mkvlevarebTan (levan maruaSvi-

li, Tamaz kiknaZe, rezo janaSvili, karlo lifonava, bo-

ris gergedava, kukuri wiqariSvili, zaza leJava, Tamaz ya-

ralaSvili, Tamaz qobulaSvili, amiran jamriSvili, vax-

tang kapanaZe, laSa asaniZe, giorgi CarTolani, Tamar To-

lordava da sxv.) erTad Rirseuli wvlili SeaqvT  ruse-

Tis (viqtor komarovi, vladimir kiselevi,  evgeni snetko-

vi, tatiana nemCenko, kiril bagrini da sxv.), ukrainis, lie-

tuvas, safrangeTis, poloneTis da sxva qveynebis spele-

osportul da speleoturistul saeqspedicio razmebs 

(sur. 4). 
gansakuTrebiT aRniSvnis Rirsia Cveni Cxorowyueli 

megobrebis, istoriuli muzeumis bunebis ganyofilebis 

gamgis igor fiCxaiasa da saimijo proeqtebis avtoris  
roman Tolordavas wvlili migarias kirqvuli masivis 

mRvimeebis Zebna-Ziebis, Seswavlisa da zemoT CamoTvlili 
speleoeqspediciebis organizebisa da savele samuSaoebis 

usafrTxod Catarebis saqmeSi. 
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sur. 4. erToblivi qarTul-polonuri speleologiuri  

eqspedicia migarias  kirqvul masivze (2018-2019 wlebi) 

 
sxvadasxva wlebSi, migarias kirqvuli masivis kvleva-

Si, monografiis avtorebTan erTad, aqtiurad monawile-

obdnen: rolandi qvarcxava, murTaz gaxaria, kote naWye-

bia, gigla gobeCia, daTo da irakli Tolordavebi, mamuka 

nikolaZe, vaxtang CixraZe, iuri davlianiZe, andrei nosen-

ko, valeri barbaqaZe, gigo oniani, axalgazrda perspeqti-

uli mkvlevarebi _ Temur kirvaliZe, janiko janaSia, nika 

suqniZe  da sxv.  
bolo wlebSi vaxuSti bagrationis saxelobis geogra-

fiis institutis karstul-speleologiuri jgufi, winam-

debare monografiis avtorTa SemadgenlobiT, migarias 
kirqvul masivze sistematurad axorcielebs  kompleqsur 

karstul-speleologiur kvlevebs, romlis ZiriTadi Se-

degebi („migarias kirqvuli masivis karsti da misi turis-
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tuli potenciali“) moxsenebuli da dabeWdil iqna pro-

fesor levan maruaSvilis dabadebis 100 wlisTavisadmi 
miZRvnil saerTaSoriso geografiuli  konferenciis ma-

salebSi (2012); Cxorowyus adgilobrivi televiziis sain-

formacio jgufis „cioris“ Jurnalistebis (jilda xora-

va, zaza waxnakia) mier kukuri wiqariSvilis, nana bolaSvi-

lisa da zurab janeliZis monawileobiT momzadda vrceli 

siuJeti (26.04.2010) Surubumus mRvimisa da deiZaxis vok-

luzebis midamoebis keTilmowyobis aucileblobis Sesa-

xeb;  saqarTvelos „pirveli radios“ eTerSi gavida siuJe-

ti saqarTveloSi unikaluri mRvimuri sistemebis (maT So-

ris migarias masivis mRvimeebis) sxvadasxva saWiroebisaT-

vis aTvisebisa da popularizaciis mizniT (zaza leJava). 
periodulad qveyndeba samecniero naSromebi da sa-

mecniero-popularuli statiebi respublikisa da saerTa-

Soriso samecniero sesiebisa da konferenciebis masaleb-

Si (bolaSvili da sxv., 2012, 2017; leJava da sxv., 2015; jaSi 

da sxv. 2016).  
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Tavi II. karstgaCenis pirobebi  

da faqtorebi 
 

II. 1. karbonatuli qanebis gavrceleba  

(stratigrafia, liTologia,  simZlavre, Sreebrioba)  
da maTi roli karstgaCenaSi 

 
karstgaCenis erT-erTi aucilebeli piroba karstvadi 

(xsnadi) qanebis arsebobaa. migarias masivis uZveles geo-

logiur formacias warmoadgens Sua iuruli baiosuri 

porfirituli (tufobreqCiebi, tufokonglomeratebi, 

tufebi, porfiritebi) da zeda iuruli feradi wyebebi 

(momwvano da wiTeli Tixebi, qviSaqvebi, tufobreqCiebi 

TabaSiris linzebiT da SuaSreebiT), romlebic zedapirze 
gaSiSvlebulia masivis ukidures Crdilo periferiul na-

wilSi, kerZod, qarafebis ZirSi. aRniSnuli seriis wyebebi 
sakvlevi teritoriis mTavari wyalSemkavi fundamentis _ 

dakarstvis qveda bazisis rols asruleben. masivis far-

glebSi porfirituli wyebis simZlavre ferad wyebasTan 

erTad meryeobs  2000-2500 m-is farglebSi (Геология СССР. 

Том Χ, 1964). 
migarias masivze yvelaze farTod carculi karbona-

tuli qanebia warmodgenili. aRniSnuli wyebis naleqebi 

moicavs sakvlevi teritoriis mniSvnelovan nawils (90%) 

da warmodgenilia yvela iarusiT: valanJin-hotrivuli, 

baremuli, apturi, alb-senomanuri, turonuli, koniak-

santon-kampanuri da maastrixt-daniuriT (sur. 5).  
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sur.  5. migarias kirqvuli masivis geologiuri ruka  

 
qveda carcis aRmavali Wrili iwyeba valanJin-hotri-

vuli iarusiT, romelic transgresiulad wevs baiosur 

porfiritul an zog SemTxvevaSi ferad wyebaze. valanJin-
hotrivuli naleqebi liTologiurad warmodgenilia ma-
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siuri da sqelSreebrivi dolomitebiT, kirqviani dolo-

mitebiT da iSviaTad qviSiani kirqvebiT. aRniSnuli qanebi 
viwro zolis saxiT gaSiSvlebulia mdinare xobiswylis xe-

obaSi, romelic aseve viwro zolad vrceldeba aRmosav-

leTiT da ageben migarias masivis  ukidures Crdilo qara-

fovan ferdobebs, maT Soris m. m. jvaris da migarias Crdi-

lo ferdobebs. valanJin-hotrivuli naleqebis saerTo 

simZlavre 160 m-s aRwevs (Эдилашвили, Гуджабидзе, 1954). 
aRmaval WrilSi hotrivuli naleqebi TanxmobiT ic-

vleba baremuli iarusiT, romelic xSirad trasgresiu-

lad  wevs baiosis porfiritul, iSviaTad ki zeda iurul 

ferad wyebaze. baremuli naleqebi migarias masivze war-

modgenilia sqelSreebrivi dolomitebiT, breqCiismagva-

ri dolomitebiT da dolomitiani kirqvebiT. zeda hori-

zontebi ki sqelSreebrivi kirqvebiT da glaukonitiani da 

mergelovani kirqvebiT. aRniSnuli qanebiTaa agebuli  ma-

sivis mniSvnelovani nawili. kerZod, centraluri sinkli-

nuri struqturis (wifurias sinklini) mulda, masSi ganvi-
Tarebuli wifurias teqtonikuri qvabuli da misi ferdo-

bebi, jvaris da migarias mTebi, maTi ferdobebi da mimde-

bare teritoriebi. baremuli naleqebis mniSvnelovani ga-

SiSvlebebi warmodgenilia md. md. texuris, oCxomuris da 

xobiswylis xeobebSi. maTi simZlavre md. md. xobiswylis 

da texuris zolSi Sesabamisad 560 da 440 metrs aRwevs 

(Эдилашвили, Гуджабидзе, 1954). 
baremuli naleqebi masivis farglebSi yvelaze far-

Todaa warmodgenili. igi Tixis mcire SemcvelobiT,  Seda-

rebiT kargi xsnadobiT, napralovnebiT da sqelSreebrio-

biT gamoirCeva, rac dakarstvisaTvis damatebiT xelsay-

rel pirobebs qmnis. swored baremul karbonatul qaneb-

Sia gamomuSavebuli migarias masivis zeda, maRal safexu-



 20 

rebze ganviTarebuli karstuli Zabrebis, Webis, Saxtebis 

da ufskrulebis umetesi nawili. aq karstuli Zabrebi da 
napralTa sistemebi swrafad STanTqaven masivze mosul 

uxv atmosferul naleqebs, ris gamoc masivis zeda (maRa-

li) nawilebi moklebulia zedapirul nakadebs.  
baremuli naleqebis aRmaval Wrils agrZelebs apturi 

TxelSreebrivi mergelovani kirqvebi da mergelebi, amo-

nitebis da belemnitebis mdidari fauniT. aRniSnuli ia-
rusis naleqebi gavrcelebulia migarias masivis mniSvne-

lovan farTobze, sadac isini amTavreben qveda carcis 

kirqvuli wyebis Wrils. 

apturi naleqebi dasavleTiT gaSiSvlebulia md. xo-

biswylis xeobaSi viwro zolis saxiT. aRmosavleTiT es 

zoli farTovdeba, iyofa or nawilad da agebs sinklinuri 

naoWis (wifurias qvabulis) mniSvnelovan farTobebs (na-

wilobriv mis muldasac). apturi naleqebis simZlavre sak-

vlev teritoriaze 20-30 m-is farglebSi meryeobs. amas-

Tan, Tixis mniSvnelovani SemcvelobiT gamoirCeva, rac 

dakarstvisaTvis araxelsayrel pirobebs qmnis. Tumca sa-

yuradReboa isic, rom apturi naleqebi, maTi Zlieri nap-

ralianobis gamo, arsebiT dabrkolebas ar qmnis aq mosu-

li atmosferuli naleqebis infiltracia-influaciisaT-

vis siRrmeSi. 

alb-senomanuri Tixian _ mergelovani wyeba sakvlevi 
teritoriis farglebSi viwro zoladaa warmodgenili da 

vrceldeba md. texuris xeobidan Crdilo-dasavleTuri 

mimarTulebiT, md. oCxomuris xeobis gavliT md. xobis-

wylis xeobaSi. agreTve warmodgenilia migarias masivis 

samxreT nawilSi _ monoklinuri serebisa da mTian zolSi. 
aRniSnuli naleqebi Taviseburi liTologiuri Semadgen-

lobis gamo mkveTrad gamoirCeva maT qvemoT (qveda car-
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culi) da zemoT (zeda carculi) ganlagebuli karbonatu-

li qanebisagan. alb-senomanuri wyebis naleqebi mTeli re-

gionis farglebSi inarCunebs Tavis erTgvarovan liTo-

logiur Sedgenilobas, romlis simZlavrec daaxloebiT 

200-220 m-ia. liTologiurad igi warmodgenilia TxelSre-

ebrivi mergelovani TixebiT da mergelebiT. es ukanas-

knelni xasiaTdebian wyalgaumtari TvisebebiT da aqedan 

gamomdinare, aRniSnuli horizonti mTlianad raionSi 

warmoadgens praqtikulad wyalmdgrads, rac xelsayrel 
pirobebs qmnis miwisqveSa wylebis dagrovebisa da gan-

tvirTvisaTvis. amasTan, xelsayrel pirobebs qmnian maT 
Tixian zedapirze ganlagebuli zeda carcis karbonatuli 

qanebis dacurebisa da mewyrul-kldezvavuri procesebis 

ganviTarebisaTvis. aRniSnuli Tixiani wyebebis gamosas-

vlelebTanaa (kontaqtis zonebTan) dakavSirebuli miga-

rias masivis samxreTiT, monoklinuri mTebis da serebis 

gavrcelebis zolSi _ xurus, vaus, xaSas da sxv. mdinareTa 
xeobebis da xevebis ferdobebze gamomdinare wyaroebis 

mniSvnelovani nawili, romlebic dinamiuri wylebis  sak-

marisi da stabiluri resursebiT gamoirCevian.  alb-seno-

manuri  mergelebis da Tixebis izolirebuli gaSiSvlebu-

li ubnebi gvxvdeba migarias masivis centralur zeda (wi-

furias qvabuli) zonaSic, sadac isini faraven baremul 

kirqvebs da xels uSlian karstis intensiur ganviTarebas. 

samagierod, xelsayrel pirobebs qmnian wvimebis dros  pe-
riodulad  warmoqmnili zedapiruli nakadebis swrafi ga-

daadgilebisaTvis ponorebisa da napralebisaken, riTac 

aferxeben wylebis farTobul infiltracias. swored 

alb-senomanur, aptur TixebTan da mergelebTanaa dakav-

Sirebuli migarias masivis maRalmTian nawilSi arsebuli 
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mudmivmoqmedi ramdenime mcire debitis mqone nakadi, maT 

Soris _  „mwyemsebis wyaro“ saqonlis farexebTan. 

amrigad, qveda carculi naleqebi gamoirCeva farTo, 
amasTan TiTqmis uwyveti gavrcelebiT da mniSvnelovani 

simZlavreebiT (maqsimumi 800-900 m). aqedan, baremuli na-

leqebi erTgvarovani facialuri (urgonuli) da qimiuri 

SedgenilobiT xasiaTdeba (Эдилашвили, Гуджабидзе, 1954), 
rac karstuli movlenebis ganviTarebisaTvis xelsayrel 

pirobebs qmnis. aptur wyebebSi mergelebis siWarbis gamo  
karstuli procesebis ganviTarebisaTvis naklebad xel-

sayreli pirobebia da mas ramdenadme SezRuduli xasiaTi 

aqvs. rac Seexeba alb-senomanur wyebebs, maTSi didi rao-

denobiT Tixis arseboba ganapirobebs maT wyalmdgrado-

bas, ris gamoc aRniSnul wyebebSi karstuli movlenebi ar 

aris ganviTarebuli. samagierod  kargadaa warmodgenili 

denudaciuri, eroziuli da mewyruli procesebi. aRniS-

nul wyebebTan (TixebTan)  xSirad dakavSirebulia kar-

stuli wylebis gamosasvlelebi. 

aRmaval Wrils agrZelebs zeda carculi (turonuli, 

koniak-santon-kampani, maastrixt-daniuri) naleqebi. isini 
ZiriTadad ageben wifurias sinklinze samxreTidan mid-

gmul monoklinur struqturas da SreTa mniSvnelovani 

daxriT (40-600) xasiaTdebian (daxris ZiriTadi mimarTu-

lebebia _ samxreTuli, samxreT-dasavleTuri da dasav-

leTuri). reliefSi aRniSnuli struqturebi warmodgeni-

lia saSualo da dabali mTebiT, xolo ufro samxreTiT 

serebiT. isini daserilia md. oCxomuris marjvena Senaka-

debiT da mravalricxovani Rrma xevebiT. 
turonuli naleqebi sakvlev raionSi warmodgenilia 

ZiriTadad TxelSreebrivi kirqvebiT da mergelovani kir-

qvebiT wiTeli kaJis CanarTebiT. amasTan, mergelebis 

xvedriTi wili izrdeba wyebis zeda nawilidan qvemoTken. 
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aRniSnuli asakis naleqebi gaSiSvlebulia viwro zolis 

saxiT migarias masivis samxreT-dasavleTuri nawilidan 

(md. xobiswylis xeobidan) adgil ocindales da md. oCxo-

muris xeobis gavliT ukidures samxreT-aRmosavleT mo-

nakveTamde (md. texuris xeobamde). aRniSnuli naleqebis 

simZlavre 230 m-s aRwevs. turonul naleqebTanaa dakavSi-

rebuli  mdinareTa xeobebSi ganviTarebuli zogierTi mi-

wisqveSa siRrue da karstuli wyaros gamosasvleli. tu-

ronul naleqebTan, garda kargad gamoxatuli karstuli 

movlenebisa, dakavSirebulia mewyruli procesebi, rasac 

mniSvnelovnad xels uwyobs mis qvemoT warmodgenili alb-

senomanuri Tixebi, romelTa zedapirze adgili aqvs tu-

ronuli asakis kirqvisa da dolomitis lodebis CamoSlas 

da mewyrebis da kldezvavebis warmoqmnas. es procesi gan-
sakuTrebiT intensiurad mimdinareobs reliefis mkveTri 
gardatexis da Sreebis mniSvnelovani daxris monakveTeb-

Si, rasac xels uwyobs teqtonikuri aSlilobebi. aseTi ge-

nezisis mewyerebi da kldezvavebi ganviTarebulia sof. 

sof. doberazenis, nafiCxovosa da Taias midamoebSi. aseTi 
warmoSobis unda iyos deiZaxis vokluzuri wyaroebis da 

Surubumus mRvimis midamoebSi ganviTarebuli kldezvavic. 

koniak-santon-kampanuri iarusis naleqebi gaSiSvle-

bulia migarias masivis samxreT-dasavleT da samxreT nawi-

lebSi da viwro, uwyveti zolis saxiTaa warmodgenili md. 

xobiswylis xeobidan md. oCxomuris gavliT ukidures sam-

xreT-aRmosavleTis mimarTulebiT (md. texuris  xeobaSi). 
liTologiurad  aRniSnuli wyebebi warmodgenilia Sreeb-

rivi da TxelSreebrivi mkvrivi pelitomorfuli organo-

genuli kirqvebiT da zogjer foraminiferul mergelovan 

kirqvebSi kaJis CanarTebiT, romelTa saerTo simZlavre 

sakvlev raionSi 350 m-s aRwevs. organogenuli kirqvebi-

saTvis Semacementebel nivTierebas warmoadgens kirqvu-
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li pelitomorfuli masa, iSviaTad kalciti. rac Seexeba 

foraminiferul mergelovan kirqvebs, aq Semacementebel 

rols mergelovan-kirqvuli masa asrulebs. 

aRmaval Wrils agrZelebs maastrixt-daniuri naleqebi, 

romlebic sakvlevi teritoriis ukidures samxreT-dasav-

leT da samxreT nawilebSia gavrcelebuli da SedarebiT 

farTo zolis saxiTaa warmodgenili. es zoli iwyeba md. 

xobiswylis xeobaSi, sadac sof. muxuris midamoebSi saav-

tomobilo xidis zemoT 100 m-Si uSualod mdinaris kala-

potSia gaSiSvlebuli da vrceldeba jer samxreT-aRmosav-

leTuri mimarTulebiT, kveTs md. oCxomuris xeobas da mie-

marTeba Crdilo-dasavleTisaken md. texuris xeobis mimar-

TulebiT. aRniSnuli horizontis naleqebi warmodgenilia 

Sreebrivi da sqelSreebrivi, msxvil da wvrilmarcvlovani 

organogenuli kirqvebiT da mergelovani kirqvebiT, ro-

melTa saerTo simZlavre 145 m-s aRwevs. sufTa kirqvebis 
Semacementebel nivTierebas warmoadgens kristaluri kal-

citi an pelitomorfuli kirqvuli nivTiereba. rac Seexeba 

mergelovan kirqvebs, maTi Semacementebeli nivTiereba Zi-

riTadad mergelovan-kirqviani masaa. zogierT ubanSi Sema-

cementeblad Tixiani nivTiereba dominirebs. 

maastrixt-daniur kirqvebze ganlagebulia paleocen-

qveda eocenis asakis naleqebi, romelic samxreTiT viwro 

zolis saxiT gauyveba sakvlev teritorias (dawyebuli md. 

xobiswylis xeobidan md. oCxomuris gavliT md. texuris xe-

obamde). aRniSnuli wyebis saerTo simZlavre 115 m-s aRwevs 
da warmodgenilia TxelSreebrivi organogenuli da peli-

tomorfuli kirqvebiT, pelitomorfuli mergelovani kir-

qvebiT da organogenuli mergelebiT (Эдилашвили, Гуджа-

бидзе, 1954). aq Semacementebeli nivTierebis rols kalciu-

mis karbonati, xolo zogan ki Tixovani masa asrulebs. 
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Sua eocenis naleqebi sakvlevi raionis mTel terito-

riaze Tanxmovnad cvlis qveda eocenur naleqebs da gaSiS-
vlebulia migarias masivis samxreT periferiul nawilSi 

viwro zolis saxiT. liTologiurad warmodgenilia or-

ganogenuli momwvano-nacrisferi kirqviani mergelebis 

da aseve momwvano-nacrisferi Tixiani mergelebis monac-

vleobiT, romelTa saerTo simZlavre 65 m-s aRwevs. aRniS-

nul naleqebSi mcenareul safars moklebul zogierT 
ubanze ganviTarebulia daRaruli bedlenduri reliefi 

_ e. w. „cudi miwebi“ (sur. 6). 

 

 
 

sur. 6. bedlenduri reliefi md. SiqSas xeobis  
ferdobebze 

 
meoTxeuli naleqebi sakvlev teritoriaze araTanabra-

daa gavrcelebuli da warmodgenilia Tanamedrove da Zve-

li aluviuri da deluviur-eluviuri nafenebiT. es ukanas-

kneli farTodaa warmodgenili flatovani qarafebis Zir-
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Si. ase mag., m. m. migarias da jvaris qarafovani ferdobebis 

gayolebiT deluviur-eluviuri nafenebis simZlavre ram-

denime aTeul metrs aRwevs. isini agebulni arian dolomi-

tebis, dolomitiani kirqvebis, iSviaTad kirqvebis dauxa-

risxebeli natexebisagan, romelTa zomebi 1 sm-dan  1 m-mde 

aRwevs. natexebTan erTad warmodgenilia xvinWa da qviSa. 
aRniSnuli nafenebidan uxvi atmosferuli naleqebis da 

Tovlis dnobis periodSi droebiTi wyaroebi gamoedineba. 
       sakvlevi teritoriis geologiuri agebulebis zo-

gadi mimoxilvidan aSkarad Cans, rom migarias kirqvul ma-

sivze karstvad qanebs miekuTvneba qveda carculi (alb-

senomanis gamoklebiT), zeda carculi da paleocen-qveda 

oligocenuri karbonatuli naleqebi, romelTa gamosas-

vlelebis saerTo farTobi 75 km2-s aRemateba. 
       sxvadasxva asakis karstvadi qanebis formaciebi 

garkveul liTologiur-facialur, struqturul da teq-

sturul siWreles qmnis, rac gavlenas axdens ama Tu im 

horizontis dakarstvis intensivobaze, miwisqveSa Tu ze-

dapiruli formebis morfogenezze. 
baremuli urgonuli faciesis da zeda carculi karbo-

natuli naleqebi farTo gavrcelebiT da didi simZlavriT 

(saerTo simZlavre masivis centralur nawilSi 1800-2000 m-

ia, xolo samxreTis da samxreT-dasavleTis mimarTulebiT 
kidev ufro izrdeba da zRvis donis qvemoT eSveba mniSvne-

lovan siRrmeebze) gamoirCeva, rac dakarstvis unikalur 

pirobebs qmnis. baremuli sqelSreebrivi da masiuri kir-

qvebi ganapirobebs am wyebaSi Casaxuli zedapiruli da mi-

wisqveSa formebis morfologiis arsebiT momentebs. ker-

Zod, Sreebrivi kirqvebiT agebuli raionebisagan gansxvave-
biT baremul masiur da sqelSreebriv kirqvebSi Casaxuli 

Webis, Saxtebis da ufskrulebis gaswvrivi profilebi xasi-
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aTdebian mniSvnelovani vertikaluri gavrcelebiT, xolo 

calkeuli safexuris simaRle aTeuli metriT izomeba (xa-

verdovanas, foTolcvenis da sxva ufskrulebi wifurias 

qvabulis midamoebSi). karstuli qanebis masiuroba Tu Sre-

ebrioba mniSvnelovan gavlenas axdens karstuli karebis, 

Zabrebisa da qvabulebis morfologiaze. 
xsnadobis siswrafe da aqedan gamomdinare karstuli 

procesebis intensivoba mniSvnelovanwilad qanebis qimiz-

mze, struqturul-teqsturul Taviseburebebsa da qanmSe-
ni mineraluri nawilakebis Semacementebeli nivTierebis 

xasiaTzecaa damokidebuli. rogorc wesi, uxeSmarcvlo-

vani qanebis ngreva ufro swrafad xdeba, vidre wvrilmar-

cvlovanis, xolo xsnadoba _ piriqiT. migarias masivis 
sxvadasxva asakis wyebebis didi umravlesoba swored 
wvrilmarcvlovani karbonatuli naleqebiTaa warmodge-

nili (Эдилашвили, Гуджабидзе, 1954). qveda carculi (va-

lanJin-hotrivuli, baremuli) dolomitebis da dolomi-

tiani kirqvebisaTvis Semacementebeli nivTierebis rolSi 
metwilad SedarebiT Znelad xsnadi Tixiani da kaJiani ce-

menti gvevlineba, xolo zeda carcisa da paleocen-qveda 
eocenis horizontebisaTvis _ SedarebiT adviladxsnadi 

kalcitis cementi. karstvad qanSi Semacementebeli nivTi-

erebis simdgrade da uxsnadi nawilakebis odenoba dakar-

stvis intensivobas da siCqares ganapirobebs (Тинтилозов, 

1976). migarias masivis baremuli kirqvebi CaCO3-is maRali 
SemcvelobiT da uxsnadi naSTebis simciriT gamoirCeva 

(Эдилашвили, Гуджабидзе, 1954), rac dakarstvisaTvis karg 

pirobebs qmnis. uxsnadi naSTi aseve mcirea maastrixt-da-

niur kirqvebSi. am naleqebiT agebuli teritoriebi aseve 

friad intensiurad aris dakarstuli. 



 28 

II. 2.  karstgaCenis  struqturul-teqtonikuri  pirobebi 

(napralebis da wyvetebis roli karstgaCenaSi)       

 
migarias masivi geoteqtonikurad moicavs kavkasionis 

naoWa sistemis da saqarTvelos beltis gardamaval zols 

(Джанелидзе, 1941). masivis karstis ganviTareba kavkasio-

nis samxreTi kalTis naoWa sistemis geoteqtonikuri evo-

luciis fonze moxda. teqtonikuri struqturebis (plika-

turi, dizunqciuri) Casaxva da evolucia ukavSirdeba da-

naoWebis adreorogenul (sarmatamdel), ufro metad ki 

gvianorogenul qveetapebs. aq dakarstuli kirqvebis gav-
rcelebis zolSi reliefis teqtonikuri formebi  pirve-

ladi saxiT kargadaa warmodgenili (Semonaxuli), rasac 
xels uwyobs susti zedapiruli Camonadeni da umniSvnelo 

erozia. masivis farglebSi gamoiyofa kargad gamoxatuli 

sinklinuri qvabuli, antiklinuri da monoklinuri sere-

bi. SedarebiT ufro Znelad SesamCnevia rRveviTi dislo-

kaciebi, magram maTi arseboba Cveni savele kvlevebis Sede-

gadac dasturdeba. 
migarias masivze gavrcelebulia SedarebiT axalgazr-

da (klivaJis anu meoradi, gamofitvis, gverdiTi ganwne-

vis), agreTve uZvelesi asakis teqtonikuri rRvevebi, ro-

melTa evolucias memkvidreobiToba axasiaTebs (Lezhava et 

al., 2019). mometebuli napralianobiT gamoirCeva antikli-

nuri struqturebis TaRebi da rRvevis xazebis gavrcele-

bis arealebi. sxvadasxva liTologiuri Sedgenilobis 

karstvadi wyebebi, rogorc wesi, gansxvavebuli napralia-

nobiT xasiaTdebian. erTgvarovan sqel wyebebSi (mag., ba-

remuli urgonuli formacia) napralebis ufro iSviaTi 

qselia, vidre TxelSi. aseve naklebia napralTa intensivo-

ba mkvrivi aRnagobis kirqvebSi, romlebic imavdroulad 
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Rrma vertikaluri napralebiT xasiaTdebian. unda aRiniS-

nos, rom karstvadi wyebebis danapralebaze gavlenas ax-

dens ara marto teqtonikuri moZraobebi, aramed egzo-

teqtonikuri movlenebic (Caqcevebi, kldezvavebi da sxv.). 
migarias masivis farglebSi gabatonebuli gavrceleba 

aqvs subganeduri, iSviaTad submeridianuli gawolis an-

tiklinur da sinklinur struqturebs, romlebic, ro-

gorc es daadastura aq Catarebulma karstul-speleolo-

giurma dakvirvebebma, Zlier arian garTulebuli wyveti-

Ti dislokaciebiT. plikaturi dislokaciebi mniSvnelo-

van rols TamaSoben rogorc reliefis formirebasa da 

morfologiaze, ise karstuli procesebis intensivobaze, 

mis masStabebze da saerTod karstgaCenaze. 
migarias masivis mniSvnelovani nawili ukavia sinkli-

nur struqturas (wifurias sinklini), romlis birTvSi 
ganviTarebulia ZiriTadad baremuli qanebiT agebuli Ca-

ketili qvabuli (Rrmuli, teqtonikuri polie).  
wifurias  sinklini warmoadgens ganedurad gawolil 

simetriul sinklinur naoWs. igi aRmosavleTiT migarias 

mTis (2025 m) midamoebSi (sadac warmodgenilia denudaci-

as gadarCenili apturi mergelebiT agebuli STenilebi) 

yalibdeba da  vrceldeba dasavleTuri mimarTulebiT, 

sadac ikveTeba Rrmad CaWrili md. xobiswylis xeobiT da 

gadadis gauCas kirqvul masivze. wifurias qvabulis far-

glebSi baremuli qanebiT agebuli naoWi (zogan gaSiSvle-

bulia apturi da alb-senomanuri naleqebic), xasiaTdeba 

SedarebiT damreci daxriT. aq, sinklinis Crdilo frTis 

karstvadi Sreebi daxrilia samxreTisaken 250-iT, xolo 

samxreTi frTis CrdiloeTiT 300-iT, rac xelsayrel pi-
robebs qmnis wylebis miwisqveSa cirkulaciisa da dagro-

vebisaTvis sinklinis birTvuli zolis siRrmeSi. md. xo-
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biswylis xeobaSi sinklinis amgebi naleqebi xasiaTdeba 

mniSvnelovani daxriT (Crdilo frTa daxrilia 50-600-iT, 

xolo samxreTuli 70-850-iT).  

aRsaniSnavia, rom wifurias sinklinur struqturaSi 
formirebuli miwisqveSa wylebis gantvirTva ZiriTadad 

xdeba dasavleTiT  md.md. xobiswylis da SiqSas mimarTu-

lebiT, rasac sinklinis struqturul agebulebasTan er-

Tad xels uwyobs md. xobiswylis mier sinklinuri struq-

turis Rrmad CaWra (gakveTa). swored aRniSnul xeobaSia 

Tavmoyrili diddebitiani karstuli wyaroebi, romelTa 

kavSirebi wifurias qvabulSi (wifurias sinklinSi) formi-

rebul miwisqveSa wylebTan indikatoruli cdebiT iqna 

dadgenili. 
wifurias sinklinis samxreT nawilSi kargad aris ga-

moxatuli aseve ganedurad gawolili asimetruli antik-

linuri naoWi. igi iwyeba m. leberiadan da dasavleTuri 

mimarTulebiT misi RerZi TandaTan ganicdis daZirvas. 

md. xobiswylis xeobaSi naoWi agebulia zedacarculi kir-

qvebiT, xolo dasavleTiT, rogorc wifurias sinklini, 

isic periklinurad mTavrdeba paleogenis naleqebSi. md. 

xobiswylis xeobaSi naoWi TiTqmis simetriulia (frTebis 

daxraa 450), xolo aRmosavleTiT mkveTrad asimetruli: 
neokomuri naleqebiT agebuli Crdilo frTa daxrilia 

300-iT, xolo apturi, alb-senomanuri da ufro axalgaz-

rda qanebiT agebuli samxreTuli frTa daxrilia 700-iT 

da zogan yirazec aris warmodgenili. aRniSnuli asimet-

riuli monakveTis samxreTul frTaze yuradRebas ip-

yrobs subganeduri, submeridianuli da zogan meridianu-

li mimarTulebis rRvevebiT da wyvetebiT garTulebuli 

monoklinuri naoWebis sistema, romelic teqtonikur 
blokebadaa danawevrebuli da reliefSi monoklinuri se-

rebis saxiTaa warmodgenili. aq Webi, Saxtebi da zedapiru-
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li karstuli formebi _ Zabrebi, uvalebi, mkvdari xeobe-

bi, rogorc wesi, xSirad Tavmoyrilia  teqtonikuri rRve-

vebis da wyvetebis gaswvriv. 

migarias masivis ukidures aRmosavleT da samxreT-aR-

mosavleT nawilebSi vrceldeba subganeduri gawolis 
mcire sididis dgomis antiklinuri da doberazenis sin-

klinuri struqturebi, romlebic agreTve Zlier arian 

garTulebuli Tanmxlebi rRvevebiT da wyvetebiT. 
dgomis antiklini warmodgenilia migarias masivis uki-

dures aRmosavleT nawilSi mcire sididis (3 km-is sigrZis) 

naoWis saxiT (Эдилашвили, Гуджабидзе, 1954). misi RerZi  sam-

xreT-dasavleTiT ganicdis daZirvas da swrafad qreba, xo-

lo Crdilo-aRmosavleTuri mimarTulebiT maRldeba da 

swrafad mTavrdeba. naoWi simetriulia da misi RerZis sam-

xreT-dasavleTuri nawili Tanxvdeba md. texuris dinebas, 
sadac igi agebulia senomanuri asakis wvrilmarcvlovani 

kirqvebiT, xolo Crdilo-aRmosavleTuri nawili _ alb-

senomanuri da apturi naleqebiT. sof. doberazenis mida-

moebSi, dgomis antiklinis dasavleTiT kargad fiqsirdeba 

doberazenis sinklinuri naoWi, romlis RerZi gadaWimulia 

samxreT-dasavleTidan Crdilo-aRmosavleTisaken. Crdi-

lo-aRmosavleTuri mimarTulebiT naoWis RerZi mkveTrad 

iwevs zeviT, xolo samxreT-dasavleTuri mimarTulebiT 

piriqiT iZireba swrafad. sinklinis agebulebaSi monawile-

obas iRebs paleogenuri da zeda carculi naleqebi. misi 

Crdilo frTa daxrilia 30-400-iT, xolo samxreTuli Seda-

rebiT cicaboa da daxra 60-700-s Seadgens.  
rogorc cnobilia, karstgaCenaSi mniSvnelovani roli 

ekuTvnis dizunqtiur  dislokaciebs (rRvevebi, wyvetebi 

da sxv.). farTo gavrceleba aqvs mas migarias masivis far-

glebSic. aq dReisaTvis dadgenili da mkveTrad gamoxatu-
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li dizunqtiuri dislokaciebidan sayuradReboa migarias 

rRveva, romelic gadis m. m. jvarsa da migarias Soris da 

vrceldeba Crdilo-aRmosavleTidan samxreT-dasavleTu-

ri mimarTulebiT. rRvevis Sedegad gawyvetilia baremu-

li, apturi da alb-senomanuri wyebebi da porfiritul 

wyebamde aRwevs. aRniSnuli rRveva erTgvar  bariers unda 
qmnides da aZnelebdes masivis aRmosavleT naxevarSi for-

mirebuli miwisqveSa karstuli wylebis gadaadgilebas da-

savleTuri mimarTulebiT (warmoadgens deiZaxis hidro-

geologiuri auzis wyalgamyofs), rac indikatoruli 

cdebiTac dasturdeba. rRvevis xazis gayolebiT karstva-

di qanebi Zlier danapralebuli da damsxvreulia, xolo 

reliefSi xSirad qarafebi da flateebia warmodgenili. 
masivis ukidures aRmosavleT nawilSi soliviT iWreba 

texuri-asxi-jvaris saxelwodebiT cnobili rRvevis da-

savleTi daboloeba, romelic agreTve iwvevs karstvadi 

qanebis dasustebas da danapralebas. 
migarias masivis CrdiloeTuri da aRmosavleTuri ma-

Ralflatovani kalTebi, romlebic  wyvetebis gaswvriv  

Camoyalibdnen, gverdiTi ganwnevis napralebis ganviTare-

bis tipiuri regionia. maT Casaxvas ganapirobebs qarafebis 
da flateebis zeda kidis gaswvriv qanebis Sinagani daZabu-

lobis gantvirTva. aq warmodgenili gansxvavebuli gaxsni-
lobisa da siRrmis napralebi karstuli procesebis in-

tensiuri ganviTarebisaTvis xelsayrel pirobebs qmnis. 
aRniSnul napralebTan dakavSirebuli vertikaluri kar-

stuli siRrueebi aRniSnul zolSi maRal  absolutur si-

maRleebzec (1900 m.) aris dafiqsirebuli. aRniSnul zol-

Si, kerZod md. muRuzis saTaveebSi kirqvis napralebidan 
dawneviT amodis ramdenime mudmivmoqmedi karstuli wya-

ro, romlebic qmnian aRniSnuli mdinaris saTaveebs (maru-
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aSvili, 1964). isini aptur da alb-senomanur Tixiani qane-

bis kontaqtis zonebTan arian dakavSirebulni. 

aRsaniSnavia is faqti, rom migarias masivi dafarulia 

xSiri tyis safariT da buCqnariT, rac arTulebs naprale-

bis da wyvetebis gamovlenas. aseT pirobebSi zogjer kar-

stuli zedapiruli da gansakuTrebiT miwisqveSa formebi 

Tavad gvevlinebian maTi gamovlenis (arsebobis) indikato-

rebad. ase mag., wifurias qvabulSi subganedurad erT zol-

Si xazobrivad orientirebuli Zabrebi, meoradi qvabulebi 
da ufskrulebi Rrma vertikaluri napralebis da wyvete-

bis arsebobaze miuTiTebs. rogorc Cans, aRniSnuli wyve-
tis xazi grZeldeba wifurias miwisqveSa karstuli wylebis 
ZiriTadi gantvirTvis keris _ deiZaxis vokluzebis zol-

Sic da Surubumus mRvimis midamoebSic. savele kvlevebis 

periodSi Cvens mier  araerTi (aTeuli da aseuli metris 

sigrZis) subganeduri da submeridianuli Rrma vetikalu-

ri naprali iqna vizualurad dafiqsirebuli. Rrma verti-

kalur napralebze miuTiTebs karstul siRrueebSi Cveni 

da ucxoeli (frangi, ukraineli, rusi) speleologebis mi-

er Catarebuli kvlevebic. ase mag., wifurias qvabulSi gan-

viTarebul Saxtebsa da ufskrulebSi 300-400 metr siRrme-

ebze aRwerilia vertikaluri napralebi da napralTa sis-

temebi. zogierT maTganSi calkeuli vertikaluri safexu-

rebis  siRrme ramdenime aTeul  metrs aRwevs. 

rogorc Cans, migarias kirqvuli masivis geologiur-
teqtonikuri pirobebi jer kidev saTanadod ar aris Ses-

wavlili, rac dasturdeba bolo wlebSi Catarebuli kar-

stul-speleologiuri da geomorfologiuri gamokvle-

vebiT. ase mag., adrindel geologiur naSromebSi 

(Эдилашвили, Гуджабидзе, 1954), aq naoWa (plikaturi) dis-

lokaciebis upirates ganviTarebas miuTiTeben. aseTi war-
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modgena, rac masivis susti karstul-speleologiuri Ses-

wavlis Sedegi iyo, amJamad uaryofilia. plikatur dar-

RvevebTan erTad, rogorc aRiniSna gamovlinda wyvetiTi 

dislokaciebi da Rrma napralebi, romlebic akontrole-

ben da amZafreben karstuli procesebis msvlelobas. Cve-

ni saeqspedicio razmis mier Catarebuli kvlevebis, ag-

reTve arsebuli masalebis (geologiuri, kartografiu-

li, aero- da aerokosmosuri suraTebis) analizis safuZ-

velze SeiZleba aRvniSnoT, rom migarias mTel masivze mka-
fiod gamoiyofa subganeduri da maTi gadamkveTi subme-

ridianuli rRvevebi, romelTa gaswvriv SeiniSneba masivis 
blokebad danawevreba da karstvadi qanebis Zlieri aSli-

loba. TvalSisacemia migarias masivis blokuri teqtonika 

_ wifurias uzarmazari sinklinuri Rrmuli da calkeuli 

blokuri struqturebi, razec aerokosmosuri suraTebic 

aSkarad miuTiTeben (sur. 7). 
 

 
 

sur. 7. migarias masivis blokuri teqtonika 
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amrigad, masivis morfostruqturebi sxvadasxva sidi-

dis azevebuli Tu daweuli blokebis mozaikad warmogvid-

geba. eWvs ar iwvevs, rom isini aRmocendnen regionuli da 
adgilobrivi xasiaTis submeridianuli da subganeduri 

wyvetebis evoluciis procesSi. naoWa struqturebis 
msxvrevis Sedegad Zveli rRvevebis meti nawili teqtoniku-

ri moZraobebis kvaldakval gaaxalgazrdavebas ganicdis, 
rasac xels uwyobs intensiurad mimdinare karstuli pro-

cesebi. gansakuTrebul interess iwvevs rRvevebis gadakve-

Tis adgilebi, e.w. „wyvetaTa kvanZebi“, romlebTanac dakav-

Sirebulia miwisqveSa wylebis ekranireba da karstgaCenis 

gamZafreba. deiZaxis vokluzuri wyaroebi, md. md. SiqSas, 

oCxomuris, xurus da sxva xeobebSi ganviTarebuli mRvimee-

bi da karstuli wyaroebi, Surubumus mRvime da wifurias 

qvabulSi ganviTarebuli Saxtebi da ufskrulebi, agreTve 
masivze ganviTarebuli kldezvavebi da mewyerebi ZiriTa-

dad aseT kvanZebTan arian dakavSirebulni. rogorc ukve 

aRvniSneT, sakvlevi teritoria swrafazevebadi karstuli 
masivebis zolSia da neoteqtonikurma moZraobebma mniS-
vnelovani roli iTamaSa reliefis danawevrebasa da kar-

stgaCenaSi, agreTve napralovan-karstuli wylebis verti-

kaluri hidrodinamiuri zonebis evoluciaSi. reliefis 

ganviTarebis Tanamedrove etapze eroziul-denudaciuri 
da karstuli procesebis msvleloba migarias masivis aRma-

vali moZraobebis fonze mimdinareobs. 
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ІІ. 3.  reliefis zedapiris  daxrilobis da  
danawevrebis roli karstgaCenaSi 

 

karstgaCenis procesebze sxva xelSemwyob pirobebTan 
erTad mniSvnelovan rols TamaSobs reliefis zedapiris 

daxriloba, maTi farTobebi, vertikaluri da horizonta-

luri danawevrebis xarisxi da a. S.  

vertikalur-eroziuli danawevreba xels uwyobs nap-

ralovan-karstuli wylebis moZraobis intensivobas da 

karstuli formebis warmoSoba-ganviTarebis arsebiT mo-

mentebs. reliefis zedapiris daxriloba ki ganapirobebs 

atmosferuli naleqebis (wvima, Tovli) infiltraciis Ta-

viseburebebs da karstvad qanebze wylebis zemoqmedebis 

xangrZlivobas (Тинтилозов, 1976; leJava, 2015).  

eqsperimentuli dakvirvebebiT dadgenilia, rom infil-

traciis jamuri sidide udidesia (amasTan dakavSirebiT ki 

karstis ganviTarebis yvelaze xelsayreli pirobebia) odnav 
daxril zedapirebze da mcirdeba reliefis daxrilobis 

zrdasTan erTad (Феодоров, 1950). marTlac, migarias masivis 
vake da mcired daxrili zedapirebi gamoirCeva karuli ze-

dapirebis, karstuli Zabrebis, Webis, Saxtebis da ufskru-

lebis mniSvnelovani gavrcelebiT, rac mcired daxril ze-

dapirebze wvimis da Tovlis mdnari wylebis xangrZlivi Se-

monaxvisa da zemoqmedebis Sedegicaa. mcired daxril zeda-

pirebze xelsayreli pirobebia naleqebis farToblivi in-

filtraciisa da influaciisaTvis, rac Tavis mxriv, siR-

rmuli dakarstvis intensivobas ganapirobebs. 

am mimarTulebiT CavatareT saintereso kvleva. kerZod, 
savele pirobebSi karstuli obieqtebis zusti koordinate-

bis mopovebis Semdeg, daaxloebiT 100 speleoobieqti davi-

taneT Cvens mier Sedgenil sakvlevi teritoriis ferdobe-

bis daxrilobis rukaze. SRTM DEM-is da COMPASS 
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CLINOMETER TANDEM-is gamoyenebiT saSualeba gvqonda 
dagvedgina karstuli formebis gavrcelebasa da reliefis 

zedapiris daxrilobas Soris uSualo kavSiri. Catarebuli 

kvleva gvaZlevs imis Tqmis saSualebas, rom sakvlev teri-

toriaze gavrcelebuli zedapiruli da miwisqveSa karstu-

li formebis udidesi nawili dakavSirebulia sustad dax-

ril (3-150) zedapirebTan, romelTac sakvlevi teritoriis 

mniSvnelovani farTobi ukaviaT (sur. 8). 
 

 
 

sur. 8. ferdobebis daxrilobis ruka  
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sakvlevi raionis didi nawili oyunvaresa da wifurias 

sinklinur qvabulebs uWiravs, romelTa ferdobebi dax-

rilia fskerisaken. wifurias qvabulis frTebis amgebi 

kirqvis Sreebis daxriloba saSualod 15-200-ia, rac dakar-

stvisaTvis xelsayrel pirobebs qmnis. wifurias Rrmulis 
mikroreliefi warmodgenilia karstuli ZabrebiT da 

eroziuli xevebiT, romlebic aseve ZabrebiT bolovdebi-

an. zemoT aRniSnuli sinklinuri depresiis fskeri da 

ferdobebi dacxrilulia uamravi karstuli ZabriT. 

gvxvdeba karuli zedapiris ubnebic. masivze warmodgeni-

li miwisqveSa karstuli sicarieleebis (Webi, Saxtebi, uf-

skrulebi, mRvimeebi) mniSvnelovani nawili aseve ganviTa-

rebulia sinklinuri qvabulis ferdobebsa da fskerze.  
migarias masivze farTod gavrcelebuli reliefis 

uaryofiTi karstuli formebi _ qvabulebi, Zabrebi da 
mkvdari xeobebi did gavlenas axdens ara marto Tovlis 

ganawilebaze, aramed wylebis infiltraciisa da influa-

ciis Taviseburebebzec. kerZod, namqeri Tovlis simaRle 
reliefis aRniSnul uaryofiT formebSi bevrad didia da 

amasTan SedarebiT meti xniT rCeba, rac zrdis maT agresi-

ulobas. es ki mniSvnelovnad uwyobs xels karstuli pro-

cesebis intensiur msvlelobas. 
sakvlev raionSi Sreebis daxrili wola xSirad zedapi-

rebis daxrilobebsac  ganapirobebs da gavlenas axdens 

Zabrebis da qvabulebis morfologiazec. monoklinuri 
struqturebis gavrcelebis arealebs axasiaTebT relie-

fis formebis asimetriuloba. amasTan aRsaniSnavia, rom 
masivis SedarebiT meti daxrilobis kalTebze zedapiru-

li karstgaCenis movlenebi sustadaa gamoxatuli, rac da-

kavSirebulia aseT kalTebze mosuli atmosferuli nale-

qebis swraf moZraobasTan da piriqiT, SedarebiT didi zo-
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mis karstuli Zabrebi tyis zonaSi, swored sustad dax-

ril zedapirebTan aris dakavSirebuli. 
migarias masivi eroziuli qseliT SedarebiT sustadaa 

danawevrebuli. eroziuli qseli ZiriTadad warmodgeni-

lia xevebiT, romlebic gvxvdeba rogorc masivis periferi-

ul nawilebSi, aseve samxreT monoklinuri struqturis 

ferdobze. Rrmad CaWril xeobebs inviTareben md. md. xo-

biswyali, oCxomuri da maTi Senakadebi. mRvimeebis mniSvne-
lovani nawili xevebis da mdinareTa xeobebis ferdobebze 
ixsneba da xSirad mdinaris talvegidan sxvadasxva simaR-

leze mdebareoben. reliefis danawevrebul ubnebTan _ xe-

vebTan, RartafebTan, mkvdar xeobebTan, romlebic gansa-
kuTrebiT kargadaa warmodgenili masivis samxreT monok-

linur ferdobze, dakavSirebulia karstuli procesebis 

gaaqtiureba. mkvdari xeobebis warmoSoba, rogorc Cans in-
tensiuri siRrmiTi danawevrebis da karstuli wylebis 

siRrmeSi gadaadgilebis Sedegad unda momxdariyo. 
sayuradReboa agreTve migarias masivis Crdilo da aR-

mosavleT kldovani flateebi, sadac intensiurad mimdi-

nareobs karstgaCenis procesebi da kirqvebiT agebuli 

ferdobebis ngreva, rasac xels uwyobs fizikuri gamo-

fitva, gravitaciuli movlenebi (qvaTacvenebi, kldezva-

vebi) da gverdiTi ganwnevis napralebis farTo qseli. 
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 ІІ. 4.    klimati da karstgaCena   

 
karstuli procesebis msvleloba da intensivoba 

mWidrodaa damokidebuli adgilis klimatur pirobebze. 
gansakuTrebiT mniSvnelovania atmosferuli naleqebis 

raodenoba, misi ganawileba da reJimi, haeris temperatu-

raTa dRe-Ramuri, nawilobriv wliuri msvleloba. miga-
rias masivis klimatis calkeuli elementebis daxasiaTe-

bisaTvis, teritoriaze meteosadguris ararsebobis ga-

mo, veyrdnobiT mezobeli sadgurebis monacemebs, arse-

bul (gogiSvili, 1960; korZaxia, 1961; javaxiSvili, 1977) 
literaturul wyaroebs da zogjer dakvirvebis sakuTar 

masalebs. 
migarias masivi CrdiloeTidan kavkasionis mTebiT da-

culia civi haeris masebis SemoWrisagan. samagierod, didia 

Savi zRvis teniani masebis gavlena. aRniSnuli garemoebi-

dan gamomdinare, masivi xasiaTdeba rbili, teniani klima-

tiT. mTian nawilSi zamTari zomierad civia (–30-dan +40 -

mde, zogjer -100-mdec ecema), xolo zafxuli zomierad 

Tbili (18–220). zafxuli gamoirCeva wvimebis siuxviT da 

RrublianobiT, xolo zamTari TovliT. naleqebis siuxvesa 

da ganawilebaze masivis samxreT-dasavleTur eqspozicias-

Tan erTad mniSvnelovan zegavlenas axdens reliefis rTu-

li danawevrebac. sof. muxurSi (260 m abs. simaRleze), rome-

lic masivis dasavleT nawilSi, md. xobiswylis xeobaSi mde-

bareobs, atmosferuli naleqebis wliuri jami 2200 mm-s aR-

wevs da naleqTa gansakuTrebuli siuxve zafxulisaTvis 

aris damaxasiaTebeli (korZaxia, 1961; Тинтилозов, 1976). 
migarias masivze naleqebis raodenobasa da mis Sidaw-

liur ganawilebaze warmodgenas gvaZlevs elene da mose 

soxaZeebis (1964) mier kote gogiSvilis (1960) rukis sa-
fuZvelze Sedgenili dasavleT saqarTvelos saSualomTi-
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ani sartylis zogierTi kirqvuli masivis saSualoTviuri 

naleqebis Skala, romlis monacemebi cxrilis saxiTaa war-

modgenili (cxr. 1). 
 

cxrili 1. migarias masivze atmosferuli naleqebis (mm) 
ganawileba Tveebis mixedviT 
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migarias masivze naleqebis maqsimumi modis zafxulis 

TveebSi (240 mm), xSirad Tavsxma da gabmuli wvimebis saxiT, 
rac karstuli reliefis formirebaSi mniSvnelovan rols 

asrulebs. am dros warmoqmnili niaRvrebi aCqareben kar-

stuli procesebis msvlelobas zedapirze da gansakuTre-

biT miwis qveS, ramdenadac mosuli naleqebi swrafad iJo-

neba kirqvebSi. am dros wifurias qvabulSi da saerTod ma-

sivis Txemur zolSi ganviTarebuli mRvimeebis, Saxtebisa 

da ufskrulebis didi nawili,  romlebic zedapirTan kar-

stuli ZabrebiT arian dakavSirebuli, wyliT ivseba da 
aseve swrafad xdeba maTi gantvirTva ferdobebis zolSi 

gamomdinare karstul wyaroebsa da nakadebSi, rac maTi 

debitis swraf da mniSvnelovan matebas ganapirobebs. amis 
kargi magaliTia masivis dasavleT nawilSi gamomdinare 

deiZaxis vokluzebi (maTi saSualo debiti 1200 l/wm aRe-
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mateba), romelTa debitebi Tavsxma wvimebis dros mkveT-

rad izrdeba (20-30 m3) da  jamSi  zogjer 50 m3-s aWarbebs.  

zamTari uxvTovliania. Tovlis saburvelis simZlavre 

migarias masivis zeda Txemur nawilebSi 3-6 m-s aRwevs. 

Tovlis myari saburveli warmoiqmneba dekembris bolos, 

xolo Tovlis dnoba mTavrdeba aprilis mesame dekadaSi. 

aq 1000 m. absoluturi simaRlis zeviT Tovlis mudmivi 

safaris xangrZlivoba 100 dRemdea SenarCunebuli. Tovli 
didi xnis ganmavlobaSi rCeba karstuli reliefis uaryo-

fiT formebSi (ZabrebSi, qvabulebSi, mkvdar xevebSi), rom-

lebic Tovlis dagrovebis saukeTeso rezervuarebia. kar-

stuli formebis (zedapiruli da gansakuTrebiT miwisqve-

Sa) warmoSoba-ganviTarebaSi aqtiurad monawileobs Tov-

li da lanqeruli civi wylebi. es ukanasknelni rogorc 

cnobilia (tintilozovi, 1988) Warbi karbonatuli teva-

dobiT gamoirCevian, ris gamoc Sesabamisad maTi agresiu-

li buneba gacilebiT izrdeba.   
kirqvul zedapirebze da saerTod karstgaCenaSi  at-

mosferuli naleqebis zemoqmedebis efeqtianoba damoki-

debulia ara imdenad mosuli naleqebis absolutur sidi-

deebze, aramed im sidideze (wilze), romelic rCeba misi 

aorTqlebis Semdeg. aqedan gamomdinare, mizanSewonilia 

Sefasdes zedapiridan aorTqlebuli tenis raodenoba. 

samwuxarod, es monacemebi migarias masivisaTvis ar gag-

vaCnia. ganzogadebul monacemebs kavkasionis samxreT 

kalTaze simaRliTi sartylebis mixedviT naleqebis, maTi 
aorTqlebis da Camonadenis Sesaxeb Seicavs avtorTa ko-

leqtivis (Владимиров и др., 1974) naSromi, saidanac viye-

nebT erT-erT cxrils (cxr. 2). 
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cxrili 2. centraluri kavkasionis samxreTi kalTis  

dasavleTuri (SavzRviuri) nawilis (md. enguridan lixis 

qedamde) wylis balansi 
 

simaRliTi 

sartylebi, m 
naleqebi,  

mm 
aorTqleba,  

mm 
Camonadeni, 

mm 

0-500 1790 830 960 
500-1000 1590 720 870 
1000-2000 1840 660 1180 
2000-3000 2100 470 1640 

 

cxrilidan Cans, rom aorTqlebis maCvenebeli zRvis 

donidan  3000 m. intervalSi 830–470 mm-mde meryeobs. si-

maRlis matebasTan erTad aorTqleba mcirdeba. migarias 

masivze, romelic moqceulia 1000-2000 metris simaRliT 

sartyelSi, aorTqlebis maCvenebeli 660 mm-s udris, rac 

mosul naleqebTan SedarebiT sakmaod mcirea. atmosferu-

li naleqebisa da aorTqlebis sidideebis SedarebiT cxa-

di xdeba, rom sakvlev teritoriaze wliuri Camonadenis 

balansi yvelgan dadebiTia, rac uzrunvelyofs karstga-

Cenis procesebis uwyvet  msvlelobas mTeli wlis ganmav-

lobaSi metnaklebi intensivobiT.  

maSasadame, migarias masivze maRalia danestianebis ko-

eficienti, rac arsebiT gavlenas axdens karstis ganviTa-

rebaze. dasavleT saqarTvelos kirqvul masivebs Soris 
migarias masivis danestianebis maRal maCveneblebze miu-

TiTeben elene da mose soxaZeebic (1964) da amis damadas-

tureblad mohyavT aq ganviTarebuli mcenareulobis  

mZlavri mezofiluri kolxuri elementebi.  

amrigad, teritoriis haeris rbili da dabali tempe-

raturebi, uxvi atmosferuli naleqebi da maTi SedarebiT 

Tanabari ganawileba wlis ganmavlobaSi, mniSvnelovani 
tenianoba da mTel raionSi wliuri Camonadenis dadebiTi 
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balansi met-naklebi intensivobiT ganapirobebs karstga-

Cenis intensiur msvlelobas mTeli wlis ganmavlobaSi. 

 
 

II. 5. miwisqveSa wylebi da karstgaCena 

 
ІІ. 5. a. mniSvnelovani karstuli wyaroebi 

 
karstgaCenis erT-erT ZiriTad pirobas zedapiruli 

da miwisqveSa wylebis arseboba da maTi moZraobis Tavise-

bureba warmoadgens, rac Tavis mxriv ganpirobebulia te-

ritoriis geologiuri agebulebiT (liTologia, teqto-

nika, struqtura), klimatiT, orohidrografiiT da a.S. 
sakvlevi raionis karstul wyaroebze reJimuli dakvirve-

bebi dRemde ar Catarebula. aqedan gamomdinare miwisqveSa 
nakadebis da karstuli wyaroebis daxasiaTebisas ZiriTa-

dad veyrdnobiT wlebis ganmavlobaSi savele kvlevebis 

safuZvelze Cvens mier mopovebul masalebs. aRniSnul pe-
riodSi Seswavlil iqna ramdenime aTeuli karstuli wya-

ro da mRvimuri nakadi. zogierT maTganze aRebul iqna 

sinjebi da gakeTda maTi qimiuri analizi, moewyo sezonu-

ri reJimuli dakvirvebebi da a. S.  

migarias masivis zeda, mTiani nawili, uxvi atmosferu-

li naleqebis da mniSvnelovani tenianobis miuxedavad, 
hidrografiuli qselis mudmiv zedapirul komponents 

(Tu ar CavTvliT md. oCxomurs da mis mcire Senakadebs _ 

Taias, xurus da sxv.) moklebulia. masivis TiTqmis mTel 

zedapirze gafantuli wyalkargvis kerebi _ Zabrebi, po-

norebi, napralebi da sxv. mudmivi zedapiruli nakadebis 

gaCenas gamoricxavs. aseTi nakadebi mxolod epizodurad 

Cndeba Tovldnobis da gabmuli wvimebis periodSi.  
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gvxvdeba ramdenime  (4-5) mcire debitis wyaroc, romelTa  
nakadebi mokle manZilis gavlis Semdeg baremul kirqvebSi 

ikargebian. isini dakavSirebulni arian alb-senomanur da 
aptur mergelebsa da mergelovani Tixebis wyebebTan da 

warmoadgenen mudmivmoqmed wyaroebs, romlebic zafxu-

lis gvalvian periodebSic ar Srebian. maT mier warmoqmni-

li wylis patara nakadulebi (rogorc zemoT aRvniSneT), 

kvlav swrafad qrebian dakarstul zedapirebSi. erT-erTi 

aseTi wyaro l. maruaSvilis (1964) mier mikvleulia m. mi-

garias samxreT-dasavleT ferdobze 1740 m. absolutur 

simaRleze mdebare 7 metris siRrmis Zabris fskerze gan-

viTarebul  „TunTiS-garamis“ (daTvis mRvime) 10 metramde 

sigrZis gvirabis tipis mRvimis bolo monakveTSi, romel-

sac mwyemsebi da tyis mWrelebi sasmelad iyeneben.  mud-

mivmoqmedi wyaro maRal hifsometrul simaRleze (1590 m. 

z.d.), wiwvnari tyis zolSi, m. jvaridan 2 km-Si dafiqsire-

bulia frangi speleologebis mierac, romlis temperatu-

ra agvistos TveSi 8.50-s aRwevda.  mcire nakadi, romelsac 

wyaro warmoqmnis, 50 m-is gavlis Semdeg ikargeba napral-

Si. aseTi warmoSobis wyaro gvxvdeba agreTve oCokoCos 

mRvimis SesasvlelTan, mis marcxena nawilSi, sadac fer-

dobze Camodinebis Semdeg, swrafadve ikargeba mRvimis win 

ganviTarebul napralSi. erT-erTi aseTi wyaro gamoedine-

ba wifurias qvabulSic, mwyemsebis qoxis midamoebSi, ro-

melic mwyemsebis da saqonlis mier sasmelad gamoiyeneba 

mTeli wlis ganmavlobaSi. wyaro gamoedineba alb-senoma-

nur mergelovan wyebebSi da xasiaTdeba 0.2-0.3 l/wm debi-

tiT. misgan warmoqmnili mcire nakadi 100-150 metris Sem-
deg baremul kirqvebSi ganviTarebul ponorSi ikargeba 

(sur. 9). 
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sur. 9. „mwyemsebis wyaro“ migarias kirqvul masivze  

(wifurias qvabuli) 

 
migarias masivze STanTqmuli atmosferuli naleqebi 

ZiriTadad mTiswina zolSi da mdinareTa xeobebSi sxva-

dasxva debitis mRvimuri nakadis, vokluzis da wyaros sa-

xiT gamoedineba. aq, mTian zolSi STanTqmuli meteoruli 

wylebi (rogorc kvlevebiT irkveva) ZiriTadad masivis 

dasavleT da samxreT-dasavleT nawilSi ganitvirTeba  

ramdenime mZlavri nakadis saxiT (deiZaxi, SiqSa da sxv.) md. 

md. xobiswylisa da SiqSas  kalapotebis doneebze, nawili 

masivis samxreT monoklinur ferdobze 300-650 abs. simaR-

leebze (ocindale, Taia, xuru, vau, atamana, xaSa da sxv.), 

nawili aRmosavleTiT md. texuris xeobaSi, xolo nawili 

ki, rogorc Cans, ufro Rrma fenebisaken _ kolxeTis ar-

teziuli auzisaken moZraobs, rac geofizikuri kvlevebi-

Tac dasturdeba (jaSi da sxv., 2016). 
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sakvlevi raionis karstuli wyaroebi gansxvavdebian 
gamosasvlelebis agebulebiT da liTologiuri Semadgen-

lobiT (gamoedinebian qveda da zedacarcul, agreTve me-

sameuli asakis kirqvebidan, deluviuri nafenebidan, 

lodnarTa danagrovebidan), simaRliTi gavrcelebiT (zR. 

d-dan 240-1700 m-mde), debitiT (Zalze umniSvnelodan 200-

300 l/wm-mde. deiZaxis vokluzebis jamuri saSualo wliu-

ri debiti 1200 l/wm-m aRemateba) da reJimiT. wyaroTa di-

di umravlesoba zedapirze gamosvlis pirobebis mixedviT 

miekuTvneba daRmaval tips. gvxvdeba aRmavali (wneviani) 

wyaroebic, romlebic ZiriTadad mdinareTa kalapotebis 

doneze gamoedinebian. am ukanasknelTa formireba adgi-

lobriv liTologiur an teqtonikur pirobebTanaa dakav-

Sirebuli. aeraciis zonasTan dakavSirebuli wyaroebi ga-

moedineba mdinareTa donidan sxvadasxva simaRleebze. ma-

Ti debitebi ZiriTadad iryeva 0,1-10 l/wm-mde, zogjer ki 

20-30 l/wm-s aRemateba. mniSvnelovani debitis wyaroebi 
dakavSirebulia doneTa sezonuri ryevis da sruli gaje-

rebis zonebTan. karstuli wyaroebi gamoirCeva sisufTa-

viT da iSviaTad imRvreva. Tavsxma wvimebis Semdegac wya-

roebs rZisferi Seferiloba aqvs, iSviaTad ki yavisferi. 

es yvelaferi ganpirobebulia im garemoebiT, rom migarias 
masivi mTlianad dafarulia xSiri tyis safariT da mde-

loebiT, niadagi ki mdidaria humusiT, rac xels uSlis da 
sagrZnoblad amcirebs zedapiris garecxvas da miwis qveS 

myari masalis gadaadgilebas. karstuli wylebis Sesaxeb 

zogierTi cnoba mocemulia cxrili №3 da №4-Si. 
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cxrili 3. zogierTi monacemi migarias masivis karstuli 
wyaroebis Sesaxeb  
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1 2 3 4 5 6 7 

deiZaxis 
voklu-

zebi 
296 1200 9,8/8 

gamoedineba (5 

vokluzi) ba-
remuli kir-

qvebis da ap-
turi merge-

lovani kir-

qvebis kontaq-

tis zolSi 

7. 02. 2016 

xasiaTdeba 
cvalebadi 

reJimiT, 
reagirebs 

atm. nale-

qebze 

qoyos  

(muxu-

ris) 
mRvimuri 
nakadi 

 

300 25-30 11,0/6,5 

gamoedineba 
zeda  
carculi 
kirqvebis da 
kirqviani 
mergelebis 
kontaqtis 
zolSi 

15.11. 2015 

ZiriTadad 
xasiaTdeba 
stabiluri 

debitiT. 
wvimebis 
dros de-

biti mniS-
vnelovnad 
matulobs 

SiqSa I 245 200-250 15,1/8,5 

vokluzi ga-
moedineba pa-

leocen-qveda 
eocenis kir-

qvebsa da mer-

gelebis kon-

taqtis zol-

Si 

7. 02. 2016 

ZiriTadad 
xasiaTdeba 
stabiluri 

debitiT. 
wvimebis 
dros de-

biti mci-

rediT ma-
tulobs 
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1 2 3 4 5 6 7 

SiqSa II 246 50-60 16,8/8,5 

grifoni. ga-
moedineba pa-

leocen-qveda 
eocenis kir-

qvebsa da mer-

gelebis kon-

taqtis zol-

Si 

 
7.02. 2016 

ZiriTadad 
xasiaTdeba 
stabiluri 
debitiT 

xurus 
mRvimuri 
nakadi 

298 8-10 10,1/9,0 

gamoedineba 

paleocen-
qveda eocenis 
kirqvebsa da 
mergelebis 
kontaqtis 
zolSi 

 
5.02. 2016 

ZiriTadad 
xasiaTdeba 
stabiluri 
debitiT 

xurus 
kaptire-

buli 
wyaro 

 
280 

 
80-100 12,3/9,0 

gamoedineba 

paleocen-
qveda eocenis 
kirqvebsa da 
mergelebis 
kontaqtis 
zolSi 

 
5.02. 2016 

ZiriTadad 
xasiaTdeba 
stabiluri 
debitiT 

ocinda-

les wya-
ro 

640 + 0,5-1,0 12,5/25 

gamoedineba 
zeda carcu-

li kirqvebis 
da kirqviani 
mergelebis 
kontaqtis 
zolSi 

10.09.2016 
xasiaTdeba 
stabiluri 
debitiT 
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1 2 3 4 5 6 7 

mwyemse-

bis wyaro 993 0,3-0,5 - 

gamoedineba 

alb-senoma-

nurmergelo-

vanwyebebSi-

napralidan. 
Caedineba po-

norSi 

11.09.2016 

xasiaTdeba 
stabiluri 

debitiT. 
wvimebis 
dros de-

biti matu-

lobs 

mzeTuna-

xavis 

(zesna-

xes) 
mRvimuri 
nakadi 

973 0,3-0,4 - 

gamoedineba 

albur-seno-

manuri qane-
bis gavrce-

lebis zolSi. 
Caedineba 
zesnaxes 
mRvimeSi 

11.09.2016 

xasiaTdeba 
stabiluri 
debitiT-

wvimebis 
dros de-

biti matu-

lobs 

oCokoCis 
wyaro 1220 0,2-0,3 12/14,6 

gamoedineba 
apturi da 

alb-senoma-

nurimerge-

lovani Tixe-

bis da kirqve-

bis kontaqtis 

zolSi. mcire 
manZilis gav-
lis Semdeg 
oCokoCis 
mRvimis win 
ganviTare-

bul moswore-

bul safexur-

Si ikargeba 

13.09.2016 

 
 
 
xasiaTdeba 
stabiluri 

debitiT. 
wvimebis 
dros de-

biti mci-

rediT da 
mcire xniT 
izrdeba 
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cxrili 4. karstuli wyaroebis saSualo Tviuri  
xarjebi da temperaturebi 

 

Teberva-

li, 2017 
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2016 
maisi, 

2016 
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2016 
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dei-

Zaxis 
vok-

luzi 
 

 
1100 

 
9,8 

 
1200 

 
12,0 

 
1200 

 
13,0 

 
1500 

 
11,6 

 
1300 

 
13,6 

 
800 

 
9,5 

qoyos 
mRvi-

me 

- - - - 50 13,8 45 14,1 50 15,1 22 11,0 

SiqSa 

I 
250 15,1 400 15,1 - - - - 280 17,0 320 13,0 

Siq-

SaII 
150 16,3 250 16,5 - - - - 160 18,1 220 14,0 

 
karstuli wylebis dinamikuri rezervebi xSir Sem-

TxvevaSi pirdapir kavSirSia mosul atmosferul naleqeb-

Tan. kerZod, Tavsxma wvimebis periodSi swrafad xdeba 

wylebis miwis qveS CaJonva/Cadineba da aseve swrafad mim-
dinareobs maTi gantvirTva ferdobebsa da xeobebSi gamo-

maval karstul wyaroebsa da nakadebSi. am mxriv gansakuT-

rebiT gamoirCeva masivis dasavleTuri nawili. amrigad, 
migarias masivis miwisqveSa nakadebi da karstuli wyaroebi 
aq mosul atmosferul naleqebze swrafad reagireben da 

xdeba wylis rezervebis swrafi gaxarjva. Tumca unda aRi-

niSnos, rom wylis resursebis nawilobriv Sevsebas xels 
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uwyobs farTod ganviTarebuli tyis masivebi da maT ZirSi 

warmodgenili mcenareulobis lpobadi masa, ris saSuale-

biTac xdeba tenis SenarCuneba niadagsa da gruntSi didi 

xnis ganmavlobaSi. 
migarias masivis miwisqveSa nakadebis Tavmoyris da 

gantvirTvis erT-erT ZiriTad ubans, rogorc zemoT iqna 

aRniSnuli, warmoadgens misi dasavleTi nawili, kerZod, 

md. xobiswylis xeoba da misi marcxena ferdobi sof. muxu-

ris midamoebSi (sur. 10). 

 

 
 

sur. 10. migarias masivis dasavleT da samxreT-dasavleT  
ferdobebze karstuli wyaroebis da mRvimeebis mdebareoba  

 
swored aqaa warmodgenili migarias masivis miwisqveSa 

wyaroTagan yvelaze diddebitiani _ deiZaxis vokluzebi 

(deiZaxe _ xmaurians, gamayruebels niSnavs). aRniSnul 
wyaroTa sistema frontaluradaa warmodgenili da 
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vrceldeba 150-200 m. sigrZeze xuTi vokluzis saxiT. isini 

gamoedinebian daaxloebiT 296 m. abs. simaRleebze, md. xo-

biswylis marcxena mxares, mdinaris doneze an mdinaris 

donidan 1-1,5 m. simaRleze, sof. muxuridan mdinaris aRma 

2,5-3 km-Si, iq sadac md. xobiswyali kveTs baremul kirqvebs 

(wyaroebi gamoedineba baremuli kirqvebis da apturi mer-

gelebis kontaqtis zolSi). deiZaxis vokluzebis tempera-

tura wlis ganmavlobaSi 9,5-140-is farglebSi meryeobs. 

zafxulSi wylis temperatura saSualod 12-130-ia, zamTar-

Si 9-100. aRniSnuli vokluzebidan gamomaval nakads perio-

dulad moyveba Tevzis sxvadasxva saxeoba. rogorc Cans, 

Tevzi aRniSnul vokluzebSi md. xobiswylidan Sedis. 
deiZaxis vokluzebis wyaluxvoba metwilad gazafxu-

lis periods anu migarias masivze Tovlis dnobis yvelaze 

aqtiur xanas (wyaluxvobiT gamoirCeva zafxulis pirveli 

naxevari), xolo wyalmciroba _ gvian zafxuls da nawi-

lobriv zamTris Tveebs emTxveva (sur. 11).    

 

 
 

sur. 11. deiZaxis vokluzebi wyaluxvobis (a) da  

wyalmcirobis (b) dros  

         
adre gazafxulisaTvis masivze Tovlis ZiriTadi masa 

gamqralia, zamTris TveebSi ki mdgradi uaryofiTi tempe-

raturebis gamo Tovldnobis Sewyveta an Seyovneba vok-
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luzis sazrdoobasa da xarjzec airekleba. am dros mini-

maluri xarjebiT gamoirCeva, Tumca zamTris periodebSi 

zogjer adgili aqvs sapirispiro movlenebs, rodesac mo-

sul didZal Tovls Semdgom dReebSi mohyveba dadebiTi 

temperaturebi da gabmuli wvimebi, ris Sedegadac  deiZa-

xis vokluzuri wyaroebis debiti mniSvnelovnad matu-

lobs. 
Cvens mier Catarebuli mravalwliani reJimuli dak-

virvebebis da savele kvlevebis Sedegad SeiZleba iTqvas, 

rom deiZaxis wyaroebs debitis perioduli, moulodneli 

da mkveTri mateba axasiaTebs, rac dakavSirebulia wifu-

rias sinklinur qvabulSi da mis mimdebare teritoriaze 
mosul Tavsxma wvimebTan da aqtiuri Tovldnobis perio-

debTan. Tavsxma wvimebis dros deiZaxis vokluzebis debi-

tebis mkveTri mateba iwyeba wvimis dawyebidan 4-5 saaTis 
Semdeg da misi mSrali xeoba mTlianad ivseba wylis naka-

diT, xolo wvimis gadaRebis Semdgom (atmosferuli nale-

qebis odenobidan da xangrZlivobidan gamomdinare) 2-3 

dReSi kvlav pirvandel mdgomareobas ubrundeba (sur. 12). 

 

 
 

sur. 12.  (a) deiZaxis vokluzis xeoba Tavsxma wvimebamde,  

da (b) Tavsxma wvimebis Semdeg  



 55 

Tavsxma wvimebis dros deiZaxis wylis Sida auzis done 
sagrZnoblad maRldeba da wyali amoRvras iwyebs ufro 

maRal hifsometriul niSnulebze (pirveladi mdgomareo-

bidan 15-25 m-iT maRla) ganlagebul Zveli sifonuri de-

refnebidan. calkeuli nakadi gadmosCqefs mravalricxo-

vani napralidan da kldovani nazvavidan (sur. 13). 

 

 
 

sur. 13. deiZaxis vokluzebi wyaluxvobis periodSi  

 
am dros, deiZaxis wyaroebis debiti izrdeba 20-30 

m
3
/wm-mde da zogjer 50 m3

/wm-s aWarbebs. ase magaliTad, 

1985 wlis agvistoSi wyalmovardnis Sedegad, rac gamoiw-

via migarias mTian zolSi mosulma kokispirulma wvimebma, 

wylis donem deiZaxis vokluzebSi swrafad aiwia 25 m-mde 
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da ferdobis didi nawili moicva, saidanac uzarmazari 

wylis masa daeSva. deiZaxis vokluzebis Tavze, md. xobis-

wylis kalapotidan 18 m. simaRleze mdebare „Surubumus“ 
miwisqveSa arxebi wyliT gamoivso da misi gantvirTva 

mRvimis Sesasvlelidanac mimdinareobda. am dros, deiZa-

xis vokluzebis debitma 50 m3-s bevrad gadaaWarba. msgavsi 

simZlavris wyalmovardnebi aq, sxva drosac mravaljer 

dafiqsirda. faqtiurad, Tavsxma wvimebiT gamowveuli 
wyalmovardnebi deiZaxis miwisqveSa mdinareSi weliwadis 

ganmavlobaSi ramdenjerme meordeba (sur. 14). 

 

 
 

sur. 14. deiZaxis vokluzi Zlieri wyaldidobis dros  

(roman Tolordavas foto) 

 
„deiZaxi“ Cveni  qveynis erT-erTi udidesi miwisqveSa 

mdinarea da rogorc Cvens mier Catarebulma speleoga-

mokvlevebma daadastura wyals sakmaod vrceli terito-

riidan ikrebs. misi kvebis auzi mTlianad moicavs wifuri-
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as sinklinur qvabuls, mimdebare teritoriebs da aRmo-

savleTiT vrceldeba m. m. jvaris da migarias Soris gama-

val rRvevis xazamde, rasac adasturebs Cvens mier Catare-

buli indikatoruli cdebi. am sazRvrebSi moqceuli dei-

Zaxis wyalSemkrebi auzis farTobi 25-30 km2-ia.  

migarias masivis samxreT-dasavleT nawilSi gamomdina-

re mniSvnelovani debitis karstuli wyaroebidan aRsaniS-

navia md. SiqSas xeobis saTaveSi arsebuli ori wyaro, rom-

lebic cnobili arian SiqSas saxelwodebiT da md. SiqSas 

saTaves qmnian. aRniSnuli wyaroebi mudmivmoqmedia, ar im-

Rvreva, wyalmcirobis drosac ar Sreba da mniSvnelovani 

debitebi (SiqSa I-is saSualo debitia 250-300 l/wm) gaaCnia. 

SiqSas I wyaro (vokluzi) gamoedineba napralidan da dasa-

bams aZlevs md. SiqSas. SiqSas II wyaro pirveli nakadidan 

40-50 metrSi mdebareobs da warmoadgens grifons, aRma-

val wnevian wyaros. aRniSnuli wyaroebi paleocen-qvedae-

ocenuri asakis TxelSreebriv kirqvebSi gamoedinebian. 

rogorc Cans, SiqSas wyaroebs kavSiri unda hqondes deiZa-

xis erTian karstul-hidrogeologiur sistemasTan, rac 

Cvens mier Catarebuli indikatoruli cdebiT dasturdeba. 

sayuradReboa, rom speleoklub „qeiving jorjias“ 

speleodaiverebis gundis (eqspediciis xemZRvaneli, dam-

zRvevi myvinTavi-andrei nosenko, lideri myvinTavi _ la-

Sa TeTruaSvili, meore myvinTavi _ giorgi jafariZe. dam-

xmare gundi: Tamar Tolordava, levan qoCoraSvili, le-

van uCumbegaSvili) mier 2022 wlis 5-10 ianvars ganxorci-

elda SiqSas vokluzis wyalqveSa kvlevebi. klubis spele-

odaiverebis mier gavlili iqna 9 m siRrmis vertikaluri 

da 50 metri sigrZis daxrilfskeriani sifonuri monakve-

Ti, romelic gzadagza ganStoebebs inviTarebs. rogorc 
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kvlevebidan Cans sifoni grZeldeba da momavalSi sainte-

reso Sedegebi aris mosalodneli.   

karstuli wyaroebis Tavmoyris da gantvirTvis erT-
erT mniSvnelovan ubans warmoadgens migarias masivis sam-

xreTi ferdobi. aq miwisqveSa nakadebis formireba da kve-
ba ZiriTadad xdeba monoklinur struqturaSi ganviTare-

buli serebis, maTi gamyofi qvabulebisa da mSrali xevebis 
zolSi CaJonili miwisqveSa wylebiT da naklebad reagire-

ben wifurias qvabulSi mosul Tavsxma wvimebze. isini ga-

moirCevian gansxvavebuli hifsometriuli mdebareobiT, 

orientaciiT, dinamiurobiT da wylis sakmarisi resurse-

biT. karstuli wyaroebis gamosasvlelebi dakavSirebulia 

md. md. oCxomuris, xurus, xaSas, vaus, Taias gamkveT xeo-

bebTan da maT ferdobebze ganviTarebul xevebTan da xra-

mebTan, sadac 300-600 m. abs. simaRleebze mravali gansxva-
vebuli debitis karstuli nakadi da wyaro aris dafiqsi-

rebuli. isini gamoedinebian koniak-kampanur da maas-

trixt-daniur, iSviaTad turonuli asakis kirqvebidan, 

sadac wyalSemkav fundaments xSir SemTxvevaSi alb-seno-

manuri mergelebi da mergelovani Tixebi qmnian. maTi de-

bitebi meryeobs 2-5 l/wm-dan 50-100 l/wm-mde da ZiriTadad 

stabilurobiT gamoirCevian, Tumca periodulad (samxre-

Ti ferdobis zolSi mosul Tavsxma wvimebTan da Tov-

ldnobasTan dakavSirebuli) debitebis SedarebiT mcire 

zrda axasiaTebs. zogierTi wyaro gamoiyeneba mimdebare 

soflebis wyalmomaragebisaTvis. md. xurus xeobaSi mow-

yobili kaptirebuli wyaroebis debiti saSualod 80-100 

l/wm-ia. aq wylis temperatura 12,30, xolo mineralizacia 

320 mg/l aRiniSna (30.1.2016). 
migarias masivis Crdilo ferdobi mkacri reliefuri 

pirobebiT gamoirCeva. aq, qarafebis ZirSi, warmodgenil 
mZlavr deluviur nafenebSi gamoedinebian mcire debitis 
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wyaroebi, romelTac perioduloba axasiaTebT da dakavSi-

rebulia Tovldnobis da wvimebis periodebTan. md. xobis-

wylis xeobis zemo welSi arsebuli maRali monakveTebidan 
Cven SesaZlebloba gvqonda dagveTvalierebina migarias 

qarafovani Crdilo ferdobi, sadac SeiZleba mivuTiToT 

rig dakidul nakadebzec, romlebic gamoedinebian migari-

as masivis Crdilo kldovan ferdobebsa da masSi CaWrili 
xevebidan baremuli dolomitiani kirqvebis da baiosuri 

porfirituli wyebis kontaqtis zolSi. dabejiTebiT Se-

iZleba iTqvas, rom aRniSnuli wyaroebi da nakadebi miga-

rias masivze CaJonili napralovan-karstuli wylebiT 

sazrdooben. 

rac Seexeba migarias masivis aRmosavleT nawils, igi 

warmoadgens damoukidebel karstul-hidrogeologiur 
sistemas Tavisi mkveTrad gamoxatuli wyalSemkrebi au-

ziT da dasavleTuri (wifurias) wyalSemkrebi auzisagan 

gamoyofilia migarias Rrma rRvevis xaziT, romelic 

kveTs baremul, aptur da alb-senomanur wyebebs da eSveba 

iurul wyalSemkav fundamentamde. aRniSnuli rRveva ga-

dis m. m. jvarsa da migarias Soris da vrceldeba samxreT-

dasavleTis mimarTulebiT (nawilobriv gauyveba mdinare 

oCxomuris xeobas). aRniSnul sazRvrebSi formirebuli 

miwisqveSa nakadebi wyaroebis saxiT gamoedineba md. texu-

ris marjvena ferdobebsa da maTi Senakadebis xeobebSi. mi-

garias mwvervalis samxreT-dasavlur ferdobze, rogorc 

aRvniSneT, zRvis donidan 1740 m simaRleze l. maruaSvi-

lis (1964) mier mikvleul da aRweril erT-erT karstul 

mRvimeSi („TunTiS-garami“ anu daTvis mRvime), zedapiri-

dan 3 metr siRrmeze napralidan gamoedineba wylis Wav-

lis saxiT karstuli wyaro. am wyaros wyliT maragdebian 

mwyemsebi da tyis mWrelebi. aq, masivis Txemur nawilSi, 
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gvxvdeba wneviani wylebic. ase, magaliTad, l. maruaSvili 

md. texuris erT-erTi marjvena Senakadis _ md. muRuzis 
saTaveebSi miuTiTebs kirqvis napralebidan dawneviT 

amomdinare ramdenime mudmivmoqmed wyaroze, romlebic 

qmnian aRniSnuli mdinaris saTaveebs. isini umTavresad ap-

tur da alb-senomanuri Tixiani qanebis kontaqtis zoneb-

Tan arian dakavSirebuli. 
migarias kartuli wyaroebis ganxilvas vasrulebT 

samkurnalo Tvisebebis mqone, saintereso marilebis Sem-

cveli, maRalmineralizebuli, wneviani, Termomineralu-

ri wyaros _ lugelas mokle mimoxilviT, romelic gan-
sxvavebiT karstuli wyaroebisagan hidrodinamiuri moq-

medebis Sedegadaa warmoqmnili (sur. 15). 

 

 
 

sur. 15. lugelas Termomineraluri wyaro 

 
lugelas wyaro mdebareobs md. xobiswylis xeobaSi, 

yofil sof. lugelas teritoriaze, muxuris xididan 5.5 

km-Si. misi gamosasvlelebi dakavSirebulia baiosur tu-

fobreqCiebSi ganviTarebul napralebTan. aRniSnuli tu-

fobreqCiebi moklebulia Sreebriobas da Zlier danapra-

lebulia. napralebi aq xilulia, aRwevs 1-2 sm siganes da 
xSirad mTlianad an nawilobriv amovsebulia kalcitiT 
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da sxva mineralebiT. tufobreqCiebis zeviT warmodgeni-

lia porfiritis Sre (1 m. sisqis), xolo ufro zeviT Sre-

ebrivi tufebi (Эдилашвили, Гуджабидзе, 1954). amJamad aq 

moqmedebs WaburRili. nakadis Wavli Sepirobebulia hid-

rostatikuri wneviT. wyaro amodis uwyvetad, yovelgvari 

pulsaciis gareSe, wynarad, ramdenadac gazis faqtori 

(gazis mcire raodenobis gamo) wylis dinamikaze arsebiT 

gavlenas ver axdens. wylis temperatura dabalia (110C). 
qimiuri Semadgenlobis mixedviT  lugela warmoadgens ma-

Ralmineralizebul, qloridul-kalciumian wyals. rac 

Seexeba lugelas wyaros geneziss, masSi gazis TiTqmis ar 

arseboba, wylis dabali temperatura da Wavlis hidros-

tatikuri buneba miuTiTebs mineraluri wylis keris va-

dozur kvebaze. aRniSnul process edilaSvili da gujabi-

Ze (Эдилашвили, Гуджабидзе, 1954) Semdegnairad xsnian: at-

mosferuli naleqebi, CaiJoneba ra baiosis porfirituli 

wyebis siRrmeSi napralebis gayolebiT, xdeba am wyebis qa-

nebis gaxsna da marilebis gamoyofa, ris Semdeg rTuli qi-
miuri procesebis Sedegad iRebs zemoTaRniSnul minera-

lizacias da qimiur Semadgenlobas. Semdgom,  mineralize-

buli wylebi miikvleven ra wyebebis siRrmisken gzas, eSve-

bian md. xobiswylis kalapotis donis qvemoT Rrmad da iq 

maRali wnevis pirobebSi (hidrostatikuri dawneviT) 

kvlav miiswrafian zedapirisaken da amoedinebian md. xo-

biswylis xeobaSi, mis marcxena napirze da Tavad xeobis 

Zirze. igive mkvlevarebi (Эдилашвили, Гуджабидзе, 1954) ar 
gamoricxaven lugelas mineraluri wyaros kvebaSi siR-

rmuli wylebis monawileobasac, rasac Semdegnairad xsni-

an: siRrmuli kerebidan teqtonikuri rRvevis gayolebiT 

amoedineba kalcium-qloriani xsnarebi, romelic zeda-

pirTan axlos erevian zemoTaRniSnul vadozur nakadebs. 
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lugelas wyali gasuli saukunis 50-iani wlebidan war-

matebiT gamoiyeneboda warmoebaSi. amJamad Semosulia 
kerZo investori da mimdinareobs lugelas wylis Camos-

xma. momavalSi dagegmilia ara marto  misi warmoebaSi Car-

Tva, aramed lugelas Termomineraluri wylis bazaze sa-

kurorto zonis mowyobac. yovelive es, ki pozitiuri iq-

neba raionisaTvis.     

 
ІІ. 5. b. karstuli wylebis hidroqimiuri  

Taviseburebani 

 
migarias masivis karstuli wylebis hidroqimiuri Ta-

viseburebebi sustadaa Seswavlili. Cveni saeqspedicio 
jgufis mier zogierT karstul nakadsa da wyaroze Catar-

da stacionaruli dakvirvebebi da laboratoriuli ga-

mokvlevebi. Seswavlil iqna karstuli wylebis qimiuri Se-

madgenloba da hidroqimiuri reJimi. qimiuri analizi Ses-
rulda Tbilisis saxelmwifo universitetis analizuri 
qimiis laboratoriaSi profesor guram supataSvilis 

xelmZRvanelobiT. 
deiZaxis vokluzebisa da masivis zogierTi sxva kar-

stuli wyaros qimiur Semadgenlobaze warmodgenas gvaZ-

levs cxrili 5.   
gamokvleuli sinjebi miekuTvneba karbonatuli kla-

sis, kalciumis jgufis mciredmineralizebul (211-288 

mg/l) wylebs, sufTaa da ar Seicavs organul-baqteriolo-

giur nivTierebebs. maTi permanganaturi indeqsi (organu-

li nivTierebis Semcvelobis maCvenebeli) dabalia (0,2-0,5 

mg/l). yovelive zemoT aRniSnuli migarias masivis karstu-

li wylebis sasmelad gamoyenebis perspeqtivas iZleva. aq 

zogierTi wyaro, maT Soris mRvimuri nakadi, gamoyenebu-

lia wyalmomaragebaSi. Cvens mier miRebuli Sedegebis Seda-
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rebam amJamad moqmed normativebTan gviCvena, rom migarias 
masivis karstuli wylebis qimiuri Sedgeniloba sasmeli 

wylebisaTvis wayenebul moTxovnebs akmayofilebs. 

 
cxrili 5. migarias masivis karstuli wylebis  

qimiuri Semadgenloba 

 

parametri ganzomi-

leba 
sinji 

№1 
sinji 

№2 
sinji 

№3 
sinji 

№4 
wylis 

tempera-

tura 
t0C 14,0 13,0 11,0 10,0 

pH - 7,05 6,85 6,70 7,15 
elgamta-

roba om
1/sm1 0,028 0,027 0,022 0,018 

Cl- mg/l 8,5 12,8 9,9 8,5 

SO4
2 mg/l 2,5 3,4 3,6 3,2 

HCO3 mg/l 207,4 190,3 153,7 156,2 

Na+ mg/l 4,4 8,1 9,9 8,1 

Mg2+ mg/l 7,3 8,5 4,3 10,7 

Ca2+ mg/l 58,0 50,0 42,0 32,8 
ionebis 
jami mg/l 288 273 224 211 

sixiste mgekv/l 3,5 3,2 2,5 2,5 
permanga-

naturi 
indeqsi 

mg/l 0,5 0,4 0,2 0,2 

 
sinji №1 md. SiqSas II wyaro (grifoni) (14.11.2014) 

sinji №2 md. SiqSas I wyaro (vokluzi) (14.11.2014) 

sinji №3 qoyos (muxuris) mRvimidan gamomavali nakadi 

(14.11.2014) 
sinji №4 deiZaxis erT-erTi vokluzi (15.11.2014) 
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karstuli wylebis dabali mineralizacia saSualebas 

gvaZlevs davaskvnaT, rom masivis wiaRSi kargad damuSave-

buli siRrueebi unda arsebobdes, sadac eroziuli pro-

cesebi ufro mZlavrad mimdinareobs, vidre koroziuli. 
karstgaCenis TvalsazrisiT gansakuTrebul interess iw-
vevs doneebis sezonuri ryevis da sruli gajerebis zone-

bi, romlebTanac dakavSirebulia deiZaxis da Surubumus 

mRvimuri sistemebi, agreTve SiqSas karstuli wyaroebi. 

aqve aRiniSneba karstis maRali aqtivoba. 
rogorc karbonatul qanebSi formirebuli wylebi-

saTvis aris damaxasiaTebeli, gamokvleul sinjebSi daba-

lia mZime liTonebis (spilenZi, rkina) Semcveloba. migari-

as karstuli wylebi ar aris xisti, mZime. karstuli pro-

cesebis msvlelobas ramdenadme aferxebs is garemoeba, 
rom swrafad xdeba mosuli atmosferuli naleqebis in-
filtracia siRrmeSi da gadasvla turbulentur moZrao-

baSi (CaJonili wylebi swrafi gadaadgilebis gamo aqtiur 

monawileobas ver Rebuloben qanebis gaxsnaSi). 
karstuli wyaroebis umravlesobas ar axasiaTebs 

wylis amRvreva, Tumca zogierT maTganze aRniSnuli mov-

lenebi mainc SeiniSneba. wvimebis da Tovldnobis period-

Si wylis amRvrevis xarisxi dakavSirebulia ativnarebuli 

nawilakebis koncentraciasTan, rac ganapirobebs karstu-

li wylebis Seferilobas. ase magaliTad, karstuli wyle-

bi wyaldidobebis Semdeg iReben TeTr (rZisfer) Seferi-

lobas (masSi koloidebis arsebobis gamo), xolo wyalmo-

vardnebis periodSi yavisfer Seferilobas (masSi Tixiani 

nawilakebis arsebobis gamo). 
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ІІ. 5. g. miwisqveSa karstuli wylebis moZraobis  
Taviseburebani 

 
migarias masivi mdidaria miwisqveSa karstuli wyle-

biT. masivis Txemur zolSi STanTqmuli atmosferuli na-
leqebi mTiswina zolSi da mdinareTa xeobebSi sxvadasxva 

debitis karstuli nakadis, vokluzis da wyaros saxiT ga-

moedineba.  aq, mTis zolSi STanTqmuli meteoruli wylebi 
ZiriTadad masivis dasavleT da samxreT nawilebSi ganit-

virTeba. 

sakvlevi teritoriis reliefis, geologiur-struq-

turuli, teqtonikuri pirobebis gacnobis da karstul 
wyaroebze velze mopovebuli reJimuli dakvirvebis masa-

lebis safuZvelze, gasxvavebiT winamorbedi mkvlvevare-

bis varaudisa (maruaSvili, 1964; Тинтилозов, 1976), Cvens 

mier gamoiTqva mosazreba, rom migarias kirqvul masivze, 

kerZod ki, wifurias sinklinur qvabulSi formirebuli 
miwisqveSa karstuli wylebis gantvirTva ZiriTadad unda 
xdebodes masivis dasavleT nawilSi gamomaval deiZaxis 

vokluzur wyaroebSi. am mosazrebebis da saerTod migari-

as masivze formirebuli miwisqveSa nakadebis moZraobis 

gzebis da gantvirTvis kerebis dadgenis mizniT 2015 wlis 
seqtemberSi Cvens mier Catarda miwisqveSa karstuli 

wylebis trasirebis eqsperimenti (indikatoruli cda). sa-

yuradReboa, rom karstul masivebze miwisqveSa karstuli 
wylebis moZraobis WeSmariti gzebis dadgena mxolod in-

dikatoruli cdebiT aris SesaZlebeli. am xasiaTis samu-

Saoebi jer kidev 2004 wlis 26 ivliss ganaxorcieles 

frangma speleologebma (Горжон, Пикард, Ванара, 2004). 

maT, migarias masivze, wifurias qvabulis Crdilo nawilSi, 

1115 m. abs. simaRleze ganviTarebul „xaverdovanas“ (vel-

vetas) ufskrulSi, zedapiridan 190 m. siRrmeze gamaval 
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miwisqveSa nakadSi  ganazaves 900 grami sufTa fluoresce-

ini. manamde ki, 2004 wlis 25 ivliss, wyalSi ganzavebuli 
fluoresceinis specialuri damWerebi daayenes masivis 

dasavleTiT da samxreT-dasavleTiT gamomaval mniSvne-

lovani debitis wyaroebze. Sedegi, rogorc frangi mkvle-

varebi aRniSnaven, aseTi iyo: deiZaxis vokluzebSi fluo-

resceini TvalnaTliv ar dafiqsirda, magram specialuri 

xelsawyos  meSveobiT (me-10 dRes, 4 agvistos) dadgenil 

iqna fluoresceinis susti dadebiTi niSani. maTi azriT 

susti niSani gamowveuli iyo ori garemoebiT: pirveli _ 2 
agvistos da Semdgom dReebSi migarias mTebSi mosulma 
Tavsxma wvimebma gamoiwvia deiZaxis miwisqveSa auzis  avse-

ba da moxda saRebavis Zlieri ganzaveba. meore mizezad ki 
dasaxelda am miwisqveSa auzisaTvis gamoyenebuli saReba-

vis mcire doza (900 grami). sxva wyaroebSi fluoresceini 

ar dafiqsirebula.  
Cvens mier Catarebuli eqsperimentisaTvis aseve gamo-

yenebul iqna wylis niSandebis meTodi, risTvisac SevarCi-

eT sufTa fluoresceini, romlis aRmoCena nakadSi SesaZ-

lebelia didi ganzavebis SemTxvevaSic. eqsperimentis 
programis Sesabamisad, wyaroebSi, sadac mosalodneli 
iyo fluoresceiniT SeRebili wylebis gamosvla moewyo 

specialuri saguSagoebi, sadac Camagrebul iqna aqtivire-

buli naxSiriani qisebi. aseT naxSirs fluoresceinis ad-

sorbciis anu Sekavebis unari gaaCnia. igi wyalSi arsebuli 
fluoresceinis umniSvnelo raodenobasac ki akavebs da  

mas didi xnis ganmavlobaSi inarCunebs. aqtivirebuli nax-
Siridan fluoresceinis gamoyofa SesaZlebelia nebismi-

er dros KOH-is 5%-iani spirtis xsnaris saSualebiT. nax-

Siriani qisebi Camagrda:  masivis dasavleTiT _ deiZaxis 

vokluzebze (sami qisa) 296 m. abs. simaRleze da qoyos (mu-

xuris) mRvimeSi gamdinare nakadze  (ori qisa) 300 abs. si-
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maRleze; samxreT-dasavleTiT gamomdinare SiqSas kar-

stul wyaroebze (or-ori) 245 m. abs. simaRleze; samxre-

TiT, kerZod, sof. Taias midamoebSi gamomaval wyaroebSi 

(oTxi) 270–290 m abs. samaRleebze da md. xurus xeobaSi 

(ori). naxSiriani qisebi aRniSnul saguSagoebze mTeli 

Tvis manZilze (11. IX – 11. XX) periodulad icvleboda. 

saeqsperimento masala (aqtivirebuli naxSiri) Seiswavle-

boda fluoroskopis saSualebiT, romelic aRWurvilia 
ultraiisferi naTebis impulsuri naTurebiT da iisferi 

SuqfiltriT. 
eqsperimentisTvis SevarCieT wifurias qvabulis sam-

xreT-dasavleT nawilSi mdebare „mzeTunaxavis“ (zesnaxe, 

meandruli) mRvime, zR. d. 973 m.  absolutur simaRleze. 

sayuradReboa is garemoeba, rom wifurias qvabulis far-

glebSi da saerTod migarias masivis mTian zolSi miwisqve-
Sa karstuli sicarieleebi ZiriTadad moklebulia wylis 
mudmiv nakadebs da maTSi wylis Cadineba xdeba mxolod 

Tavsxma wvimebis dros. eqsperimenti daemTxva gvalvian pe-

riods, ris gamoc mRvimeSi Camdinare wylis nakadis debi-

ti Seadgenda 0,5-0,8 l/wm. 
SeRebili wylis trasirebis eqsperimenti migarias ma-

sivze Catarda 2015 wlis 11 seqtembers, 17 saaTze. eqsperi-

mentisaTvis gamoviyeneT 4 kg. sufTa fluoresceini, ro-

melic CavuSviT zemoT aRniSnul „mzeTunaxavis“ mRvimeSi 

gamaval  mciredebitian nakadSi (sur. 16). 
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sur. 16. „mzeTunaxavis“ mRvimeSi Catarebuli indikatoruli 
eqsperimentebis amsaxveli kadrebi 

 

sayuradReboa, rom eqsperimentis periodSi saintereso 

faqti dafiqsirda, ramac damatebiT mniSvnelovani das-

kvnis gakeTebis SesaZlebloba mogvca. kerZod, cdis dawye-

bidan  me-5 dRes (16 seqtembers) deiZaxis vokluzebSi wylis 

xarjma mniSvnelovnad moimata, rac imis maniSnebeli iyo, 

rom mTaSi (wifurias wvabulSi) Tavsxma wvima movida da ro-

gorc Cvevia, aRniSnul zolSi mosuli Zlieri wvimis Semdeg 

deiZaxis wyaroebis donem aiwia 15-20 metriT da md. xobis-

wylis marcxena ferdobidan ramdenime totad daeSva 

mZlavri nakadi, romelSic fluoresceinis kvali ar dafiq-

sirebula. gamoiTqva varaudi, rom didi ganzavebis gamo Se-



 69 

saZlebelia fluoresceinis dafiqsireba ver moxerxda da 

cda uSedegod damTavrda, Tumca bzifis masivze da zemo 

imereTis platoze miRebuli praqtikuli gamocdilebiT 4 

kg. sufTa fluoresceini am moculobis wylisaTvis sakma-

risia masSi fluoresceinis dasafiqsireblad (tintilo-

zovi, 1988; leJava da sxv. 1989;  1990; leJava, 2015). am varau-

diT da imediT ganvagrZeT dakvirveba saguSagoebze. deiZa-

xis vokluzebSi wylis debiti nel-nela daeca da TiTqmis 

Tavis Cveul dones daubrunda. 
wifuriaze dabanakebulma Cveni eqspediciis monawile-

ebma mogvianebiT Segvatyobines, rom eqsperimentis me-5 

dRes (16 seqtembers)  Zlieri wvima movida ara Cvens mier 

CaSvebuli saRebavis (mzeTunaxavis mRvimis) midamoebSi da 

saerTod wifurias qvabulSi, aramed bevrad ufro Sors 

(aRmosavleTiT), m.m. jvarisa da migarias midamoebSi. maSa-

sadame, gamodis, rom 16 seqtembers deiZaxis wyaroebis 
adideba gamoiwvia jvaris da migarias mTebis midamoebSi 

mosulma Tavsxma wvimam, romlis Sedegad miwis qveS swra-

fad CaJonilma wyalma bevrad adre CaaRwia (SeaRwia) dei-

Zaxis miwisqveSa (hidrogeologiur) auzSi, vidre zesnaxes 

(mzeTunaxavis) mRvimis fluoresceiniT ganzavebulma 

mcire debitis (0,5-0,8 l/wm) da nela moZravma nakadma. aR-

niSnuli faqti imaze miuTiTebs, rom deiZaxis miwisqveSa 
sistemis kvebis auzis aRmosavleTuri sazRvari bevrad 

ufro Sors, m.m. jvaris da migarias midamoebamde vrcel-

deba da emTxveva aq gamaval rRvevis xazs, romelic deiZa-

xis vokluzebidan pirdapiri xaziT 11 km-Taa daSorebuli. 
trasirebul miwisqveSa nakadze dakvirveba kvlav gag-

rZelda da eqsperimentis dawyebidan me-9 dRes (20 seqtem-

bers) deiZaxis wyaroebSi fluoresceinis gavlis susti 

niSani dafiqsirda, xolo me-10 dRes (21 seqtembers) deiZa-
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xis wyaroebi TvalnaTliv SeiReba. me-10 dRes, ramdenime 

saaTis (3-4 sT) dagvianebiT SiqSas wyaroebSic fluores-

ceini TvalnaTliv dafiqsirda
1. 

pirdapiri kavSiri wylis STanTqmis kerasa da deiZaxis 

wyaroebs Soris 4,5 km-ia, xolo simaRleTa sxvaoba 677 m 

(zesnaxes mRvimis abs. simaRle 973 m-ia, xolo deiZaxis vok-

luzebis _ 296 m). miwisqveSa nakadis siCqare 25 m/sT (0,6 

km/dRe-RameSi) aRmoCnda. es TavisTavad dabali siCqarea, 
rac miuTiTebs migarias masivis wiaRSi karstuli sicarie-

leebis rTuli sistemebis da wylis vrceli auzebis arse-

bobaze, romelTa gantvirTva ZiriTadad xdeba deiZaxis 

vokluzuri wyaroebis meSveobiT. sayuradRebo da sainte-

reso aRmoCnda deiZaxis vokluzebis paralelurad TiT-

qmis igive drois monakveTSi SiqSas karstul wyaroebSic 

fluoresceinis dafiqsireba, rac maT erTian miwisqveSa 

sistemaze miuTiTebs erTiani da vrceli auziT (cxrili 6). 
 

 

cxrili 6. indikatoruli cdebis Sedegebi  

migarias masivze (11.09.2015) 
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deiZaxis karstu-

li wyaroebi 296 4,5 677 216 25 
0,6 

SiqSas wyaroebi 245 5 665 219 23 
0,555 

sxva wyaroebi - - - - - 
____________________ 
1 saguSagoebze hidrologiur dakvirvebas awarmoebda igor fiCxaia. 
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amrigad, Cvens mier Catarebuli eqsperimentuli kvleve-

bis safuZvelze dazustda deiZaxis kvebis auzi, kerZod, igi 
moicavs wifurias qvabuls srulad da aRmosavleTiT 
vrceldeba jvaris da migarias mTebs Soris gamaval wifuri-

as rRvevis xazamde. aRniSnul sazRvrebSi moqceuli deiZaxis 

miwisqveSa auzis farTobi miaxloebiT 25-30 m2-ia (sur. 17, 18).   
 

 
 

sur. 17. migarias masivze  indikatoruli cdebiT dadgenili mi-
wisqveSa nakadebis moZraobis mimarTuleba 

 

 

sur. 18. migarias masivze miwisqveSa nakadebis  
moZraobis sqematuri Wrili  



 72 

cdis dadebiTi Sedegebi laboratoriuli Semowmebi-

Tac ar dafiqsirda qoyos (muxuris) mRvimidan gamomaval  
mudmivmoqmed karstul nakadze da arc  migarias samxreT 
ferdobze  gamomaval  arcerT uxvdebitian da mcire kar-

stul wyaroze, rac masivis wiaRSi erTian miwisqveSa sis-

temasTan (erTiani auzi) erTad, izolirebuli nakadebis 

arsebobaze miuTiTebs. Tumca sayuradReboa is faqti, rom 
savele periodSi  migarias mTis zolSi mosuli Tavsxma 

wvimebis periodSi, rogorc zemoT aRvniSneT, deiZaxis 
vokluzebis doneebis Zlieri awevis dros araerTxel da-

fiqsirda Surubumus da qoyos (muxuris) mRvimeebSi wylis 
doneebis  mniSvnelovani mateba da aqedan gamomdinare ma-

Ti kavSirebi deiZaxis vokluzebTan. aRniSnuli faqti ki 

imaze miuTiTebs, rom Surubumus da qoyos mRvimeebSi gam-
dinare nakadebi garkveulwilad izolirebul nakadebs  

warmoadgenen, Tumca maT kavSiri unda hqondeT deiZaxis 

napralovan-karstuli wylebis erTian sistemasTan gvira-

bebis da viwro napralebis saxiT. es napralebi sxvadasxva 
simaRleebze mdebareoben da maT Soris wyalcvla xdeba 
deiZaxis erTiani auzis karstuli wylebis maRali donee-

bis dros.  
rac Seexeba migarias samxreT ferdobze gamomaval 

wyaroebs, maTi formireba da kveba, rogorc Cans ZiriTa-

dad xdeba urgonuli faciesis (baremuli) qanebiT agebu-

li  wifurias sinklinur birTvze midgmuli zeda carcu-

li da paleocen-eocenuri kirqvebiT agebul monoklinur 

struqturaSi ganviTarebuli serebis, maTi gamyofi qvabu-

lebisa da mSrali xevebis zolSi CaJonili miwisqveSa 

wylebiT. aRniSnul ferdobze gamomdinare karstuli wya-
roebi rogorc Cans ar reagireben uSualod wifurias qva-

bulSi mosul Tavsxma wvimebze (Tumca ar aris gamoricxu-

li garkveuli doziT maT Sorisac wyalcvla) da aqedan 
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gamomdinare warmoadgenen gankerZoebul (izolirebul) 

miwisqveSa nakadebs. aRniSnuli wyaroebi gamoirCevian  di-

namiurobiT da wylis sakmarisi resursebiT.  
indikatoruli cdebis Sedegebis ganxilvis Semdeg sa-

Wirod migvaCnia zogadad SevexoT miwisqveSa wylebis wo-

lis problemasTan dakavSirebul sakiTxebs. karstis sis-
tematuri Seswavlis dasawyisidanve Camoyalibda miwisqve-
Sa karstuli wylebis cirkulaciis urTierTsawinaaRmde-

go Sexedulebebi. mkvlevarTa nawili asabuTebda, rom 
karstul olqebSi unda arsebobdes karstuli wylebis er-

Tiani done (Grund, 1903), nawili mkvlevarebisa ki upirate-

sobas aniWebdnen gankerZoebuli (izolirebuli) sisteme-

bis Teoriebs (Martel, 1894; Knebel, 1906; Katzer, 1909). am uka-

nasknelma Teoriam SemdgomSi miiRo ufro meti aRiareba, 
vidre erTiani hidrogeologiuri sistemis donis Teori-

am. SemdgomSi es hipoTezebi hidrogeologiaSic da spele-

ologiaSic ganviTarda rogorc alternatiuli. iyo cde-

bi zemoT aRniSnuli urTierTdapirispirebuli Teoriebi 

aexsnaT regionis struqturul-geologiuri Tavisebure-

bebiT (miwisqveSa wylebis erTiani done dakavSirebulia 

baqnur, xolo izolirebuli nakadebi geosinklinur piro-

bebTan) (Гигинейшвили, Табидзе, 1975; Тинтилозов, 1976). kar-

stvadi qanebis gansxvavebuli simZlavreebiT (erTiani do-

ne dakavSirebulia ,,Txel karstTan“, izolirebuli naka-

debi _ ,,RrmasTan“) (Geze, 1965), karstis ganviTarebis gan-

sxvavebuli stadiebiT (erTiani done dakavSirebulia ,,mo-

wiful“ da ,,siberis“ stadiebTan, xolo izolirebuli na-

kadebi ki ,,axalgazrda“ stadiebTan) (Крубер, 1915). 
saqarTvelos karstul masivebze Catarebuli kvleve-

bis (Тинтилозов, 1976;  Гигинейшвили, Табидзе, 1975; Гигиней-

швили, 1979;  Кикнадзе, 1973)  safuZvelze dadgenil iqna, 
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rom orogenuli karstuli olqisaTvis (arabika, bzifis da 

sxv.) ZiriTadad damaxasiaTebelia gankerZoebuli (izoli-

rebuli) napralovan-karstuli nakadebi (Tumca igive 
mkvlevarebi ar  gamoricxaven TviT erTi da igive masivis 
farglebSi izolirebuli nakadebis da wylebis dagrove-

bis lokaluri ubnebis erTdroul arsebobasac), xolo 

baqnuri karstis pirobebSi (WiaTuris struqturuli pla-

to)  gamovlenilia karstuli wylebis erTiani done (le-

Java, 2015; Lezhava et al., 2015; Lezhava et al., 2021a). migarias 

kirqvul masivze, romelic warmoadgens kavkasionis oro-

genuli olqis nawils, Cvens mier savele kvlevebis da in-
dikatoruli cdebis safuZvelze dadgenil iqna napralo-

van-karstuli wylebis erTiani da izolirebuli sisteme-

bis (miwisqveSa auzebis) erTdrouli arseboba, rac masivis 

struqturul-geologiuri da teqtonikuri Tavisebure-

bebiT  unda aixsnas.  

amrigad, Cvens mier migarias masivze Catarebuli indi-

katoruli eqsperimentis Sedegebi   Semdegi daskvnebis ga-

motanis safuZvels gvaZlevs:    

1) migarias masivze Catarebuli savele kvlevebis da 
indikatoruli cdebis Sedegad eqsperimentulad dadas-

turda napralovan-karstuli wylebis erTiani sistemis  

(erTiani donis) da gankerZoebuli (izolirebuli) nakade-

bis arseboba, rac ZiriTadad regionis gansxvavebuli 

struqturul-teqtonikuri pirobebiT aris ganpirobebu-

li.  amasTan, aranakleb mniSvnelovania wyvetiTi disloka-

ciebis roli, romlebic xSirad akontroleben miwisqveSa 

nakadebis STanTqmas da moZraobis gzebs. migarias masivis 

karstuli reliefis CamoyalibebaSi blokur teqtonikas, 

rogorc Cans wamyvani roli miekuTvneba. rRvevebiT gamo-

yofili calkeuli blokebis SigniT miwisqveSa karstuli 
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wylebis moZraobis mimarTulebebi, rogorc Cans gansxva-

vebulia, Tumca ar aris gamoricxuli wyalcvla blokebs 

Sorisac mimdinareobdes. 

2) wifurias sinklinur qvabulSi erTiani karstul-

hidrogeologiuri sistemis (erTiani auzis) formirebas 

sxva damatebiT pirobebTan (reliefis daxra, eroziuli 

danawevreba) erTad ZiriTadad gansazRvravs sinklinuri 
naoWis amgebi karstvadi qanebis daZirva periferiidan 
centrisken da maTi saerTo daxra dasavleTis mimarTule-

biT. erTiani miwisqveSa karstul-hidrologiuri sistema 
mTlianad moicavs wifurias sinklinur qvabuls da aRmo-

savleTiT vrceldeba m. m. jvris da migarias Soris gama-

val rRvevis xazamde.  am sazRvrebSi moqceuli deiZaxis 

erTiani karstul-hidrologiuri sistemis wyalSemkrebi 

auzis farTobi 25-30 km2-s aRemateba da ZiriTadad masivis 

dasavleT nawilSi, adgilobrivi eroziis bazisis doneze 

gamomdinare deiZaxis da SiqSas wyaroebSi ganitvirTeba.   

3) rac Seexeba migarias masivis samxreT ferdobze ga-

momaval gankerZoebul (izolirebul)  miwisqveSa naka-

debs, isini dakavSirebuli arian monoklinuri struqtu-

ris wyebebTan (zeda carculi da paleocen-eocenuri kar-

bonatuli qanebi), romelic midgmulia da ekvris samxre-

Tidan migarias masivis urgonuli faciesis (baremul) qa-

nebiT agebul  wifurias sinklinur birTvs. monoklinuri 

naoWebis sistema garTulebulia wyvetebiT (rRvevebiT), 
blokebadaa danawevrebuli da reliefSi monoklinuri se-

rebis saxiTaa warmodgenili.  aq miwisqveSa nakadebis for-

mireba da kveba ZiriTadad xdeba monoklinur struqtura-

Si ganviTarebuli serebis, maTi gamomyofi qvabulebisa da 

mSrali xevebis zolSi CaJonili miwisqveSa wylebiT (an na-

kadebiT) da TiTqmis ar reagireben wifurias qvabulSi mo-
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sul Tavsxma wvimebze. isini gamoirCevian gansxvavebuli 

hifsometriuli mdebareobiT, orientaciiT, dinamiuro-

biT da wylis sakmarisi resursebiT.    

4) rac Seexeba migarias masivis aRmosavleT nawils, igi 
warmoadgens damoukidebel karstul-hidrogeologiur 
sistemas Tavisi mkveTrad gamoxatuli wyalSemkrebi au-

ziT da dasavleTuri (wifurias) wyalSemkrebi auzisagan 

gamoyofilia migarias Rrma rRvevis xaziT. aRmosavle-

Tur hidrogeologiur auzSi formirebuli miwisqveSa 

wylebi gadinebas unda axdendnen samxreT-aRmosavleTiT  

md. texuris da misi Senakadebis xeobebSi. migarias rRve-

vis gavrcelebis zonaSi aseve SeiniSneba miwisqveSa nakade-

bis Tavmoyris da gantvirTvis arealebi. aRniSnuli  hid-

rogeologiuri auzis da masTan dakavSirebuli gantvir-

Tvis kerebis Sesaxeb Cvens mier gamoTqmuli mosazreba ey-
rdnoba mxolod savele kvlevebis Sedegad mopovebul ma-

salebs. es mosazrebebi am etapze praqtikulad ar aris da-

dasturebuli da momavalSi saWirod migvaCnia aq indika-

toruli cdebis Catareba. 

 
 

ІІ. 5. d. napralovan-karstuli wylebis  
hidrodinamikuri zonebi 

 
arsebuli kvlevebi da Cvens mier dagrovili gamocdi-

leba  gviCvenebs, rom mRvimeTwarmoqmnis masStabebi gani-
sazRvreba ara marto karstuli qanebis simZlavreebiT da 

masSi arsebuli napralebis gaxsnilobiT an sixSiriT, ara-

med, karstul masivebSi wylebis dagrovebis da gantvir-

Tvis TaviseburebebiT. karstuli masivebi, ramdenadac 
didi simZlavris karstvadi qanebiT da napralebis xSiri 

qseliT ar unda iyos warmodgenili, mis wiaRSi karstuli 
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sicarieleebi ar warmoiqmneba mniSvnelovani wylis naka-

debis xangrZlivi koroziul-eroziuli zemoqmedebis ga-

reSe (Максимович, 1963; Тинтилозов, 1976; Кикнадзе, 1976; 

Дублянский, 1977; leJava, 2015; Lezhava et al., 2020). sabo-

loo jamSi, karstuli sicarieleebis zomebi da maTi mor-

fologiis rigi arsebiTi momentebi ganisazRvreba miwis-
qveSa nakadebis wyaluxvobiT  da xsnad qanebze maTi ze-

moqmedebis TaviseburebebiT. 
zedapiruli wylebis infiltracia da influacia kar-

stuli masivebis siRrmeSi mimdinareobs garkveul safe-

xurebad an zonebad, romelTa raodenoba da xasiaTi da-

mokidebulia karstvadi qanebis simZlavresa da wolaze, 

masivis geoteqtonikur da geomorfologiur pirobebze, 

reliefis danawevrebis xarisxze, dedamiwis qerqis moZra-

obaze, teritoriis mdebareobaze eroziis bazisis mimarT 

da a. S. (Максимович, 1969; Тинтилозов, 1976;  Дублянский, 

Кикнадзе, 1984).  
karstuli sicarieleebi mniSvnelovanwilad warmoad-

genen hidrodinamiuri zonebis evoluciis produqts. es 
evolucia migarias kirqvul masivze da mTlianad saqar-

Tvelos kirqvul zolSi aqtiurad daiwyo sarmatis Sem-

dgom periodSi da dResac grZeldeba. aRniSnuli xan-

grZlivi periodis ganmavlobaSi, romelic mimdinareobda 

aRmavali teqtonikuri moZraobebis fonze, hidrodinami-

uri zonebi ganicdidnen mudmiv cvlilebas: zemoT ganla-

gebuli zonebis kvdoma-gamoSrobas da axali zonebis Ca-

saxva-gawylianebas ufro dabal horizontebze.  

aqve unda aRiniSnos napralebis mniSvnelovani roli, 
romelTa nawils dResac ar Seuwyvetia kavSiri migarias 
masivis zedapirebze ganviTarebul wyalmSTanTqav pono-

rebTan. swored aseTi napralebi ganapirobeben migarias 
masivze mosuli atmosferuli naleqebis Cadinebas did 
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siRrmeebze adgilobrivi bazisuri donis qvemoT da gana-

pirobeben mniSvnelovani wylis resursebis dagrovebas. 
wylis aRniSnuli resursebis dagrovebaSi infiltraci-

ul-influaciuri warmoSobis nakadebTan erTad mniSvne-

lovan rols TamaSoben kondesaciuri wylebic.  
migarias masivze Cvens mier Catarebuli indikatoru-

li cdebis Sedegebi da savele dakvirvebebi  safuZvels 

gvaZlevs davaskvnaT, rom migarias masivis wiaRSi mniSvne-
lovani wylis resursebis dagrovebasa da mTeli wlis 
ganmavlobaSi funqcionirebadi msxvili karstuli wyaro-

ebis kvebaSi monawileobas Rebulobs ara marto aRniSnu-

li masivis mTis zolSi warmodgenili mosworebuli zeda-

pirebi da teqtonikuri qvabulebi (oyunvare, wifuria), 
aramed ufro maRal safexurebze mdebare mwvervalispira 

ferdobebi da zedapirebi (1900-2000 m zR. donidan). aqe-

dan gamomdinare, migarias masivis dakarstvis siRrme anu 
kvebis da gantvirTvis olqebs Soris vertikaluri sxvao-

ba 1700-1800 m-s Seadgens da rogorc geologiuri Wrile-

biT da geofizikuri kvlevebiTac (jaSi, bolaSvili da 

sxv. 2016) dasturdeba adgilobrivi eroziis bazisis (md. 

xobiswyalis kalapotis) qvemoT eSveba.                                                          
mkvlevarTa mier warmodgenili hidrodinamikuri zo-

nebis sqemebze dayrdnobiT (Соколов, 1962; Максимович, 

1963; Тинтилозов, 1976;  Дублянский, 1977; Кикнадзе, 1979) da 
Cvens mier mravalwliani kvlevebis Sedegad mopovebuli 
masalis safuZvelze migarias kirqvuli masivis fargleb-

Si gamovyaviT: aeraciis, doneTa sezonuri ryevis, sruli 

gajerebis da siRrmiTi cirkulaciis zonebi. aeraciis 
zonis farglebSi Tavis mxriv gamoyofil iqna zedapiru-

li cirkulaciis, dakiduli wylebis cirkulaciis, daRma-

vali vertikaluri da subhorizontaluri cirkulaciis 

qvezonebi. aRniSnuli  hidrodinamikuri zonebi sruli sa-
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xiT gansakuTrebiT kargadaa warmodgenili  masivis da-

savleT nawilSi, kerZod, md. xobiswylis xeobaSi. 
aeraciis zonaSi adgili aqvs meteoruli da zedapi-

ruli  wylebis infiltraciul da influaciur daRmaval 

moZraobas, romelsac SerCeviTi xasiaTi aqvs da dakavSi-

rebulia karstwarmoqmnis sxvadasxva etapze formirebul 

napralTa sistemebTan. meteoruli da zedapiruli wyle-

bis STanTqma  ZiriTadad dakavSirebulia teqtonikurad 

dasustebul ubnebTan, agreTve karstul formebTan (po-

norebi, Zabrebi, Webi, ufskrulebi). aRniSnul zonaSi kar-

stuli procesebi mTlianad damokidebulia atmosferul 
naleqebze da aqedan gamomdinare maTi intensiuri msvle-

loba Tanxvdeba uxvi atmosferuli naleqebis da Tovl-

dnobis periodebs.  

amrigad, migarias masivis farglebSi aeraciis zonaSi 
karstuli procesebis intensivobas axasiaTebs sezonuri 

ritmuloba, rac am zonasTan dakavSirebul karstul wya-

roebzec aisaxeba. aRniSnuli zonis qveda sazRvari piro-

biTad Tanxvdeba im zedapirs, romelsac miwisqveSa naka-

debi aRweven doneebis maqsimaluri awevis periodSi. aera-

ciis zonaSia  formirebuli migarias masivis Webi, Saxtebi 

da ufskrulebi, romelTa gamokvleuli siRrmeebi 350-400 

m-s aRwevs. aeraciis zonis simZlavre sakvlevi teritori-

is farglebSi  1500-1600 m-s aRwevs. 
aeraciis zonaSi Cvens mier gamoyofili zedapiruli 

cirkulaciis qvezona uSualod maragdeba atmosferuli 

(wvimis da Tovlis nadnobi) wylebiT. migarias masivis ze-

da Txemuri nawili da mosworebuli zedapirebi carculi 
kirqvebis da dolomitebis farTo gavrcelebis gamo  mok-

lebulia mudmiv zadapirul nakadebs. aq atmosferuli na-

leqebidan miRebuli wylebi, garda aorTqlebiT danakar-

gisa, mTlianad iJoneba aRniSnuli asakis kirqvis SreebSi 
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ganviTarebul napralebSi da miwisqveSa arxebiT inTqmeba 

siRrmeSi. im ubnebSi, ki sadac baremuli kirqvebi dafaru-

lia apturi da gansakuTrebiT alb-senomanuri mergele-

biT da TixebiT, xelsayreli pirobebi iqmneba kokispiru-

li wvimebis dros periodulad (mcire xniT) warmoSobili 
zedapiruli nakadebis swrafi gadaadgilebisaTvis pono-

rebisa da napralebisaken, riTac aferxebs wylebis far-

Tobul infiltracias. alb-senomanur da aptur TixebTan 
da mergelebTanaa dakavSirebuli migarias maRal zonaSi 
warmodgenili mudmivmoqmedi ramdenime mcire debitis 

wyaro. zedapiruli cirkulaciis qvezonaSi mosuli at-

mosferuli naleqebi kirqvis zedapirze warmoSoben ka-

rebs, Zabrebs da siRrmuli formebisaken gardamaval kar-

stul Webs, romlebic farTod aris aq warmodgenili.  
aeraciis zonaSi kargadaa gamoxatuli dakiduli 

wylebis cirkulaciis qvezona, romelic apirobebs mcire-

debitiani wyaroebis gamosasvlelebs  migarias masivis 

ferdobebsa da xeobebSi. aRniSnul qvezonasTan dakavSi-

rebuli wyaroebi gansakuTrebiT farTodaa warmodgeni-

li masivis samxreT ferdobze Camomdinare mdinareTa (xu-

rus, xaSas, vaus, Taias, oCxomuris da sxv.) xeobebis fer-

dobebze, maRal SefardebiT simaRleebze.  aRniSnul qve-

zonaSi gvxvdeba rogorc mudmivmoqmedi, ise periodulad 

moqmedi dakiduli wyaroebi. es ukanaskneli gansakuTre-

biT mravladaa warmodgenili xangrZlivi wvimebis an ga-

zafxulis Tovldnobis periodSi. dakiduli wyaroebi Zi-

riTadad dakavSirebulia SedarebiT Zneladxsnadi (alb-

senomanuri da apturi) qanebis gamosasvlelebTan. daki-

duli wylebis cirkulaciis qvezonasTanaa dakavSirebu-

li aseve masivis Crdilo qarafovani ferdobis zolSi ga-

momavali wyaroebi da nakadebi. isini gamoedinebian bare-
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muli dolomitiani kirqvebis da Sua iuruli baiosuri 

porfirituli wyebis kontaqtis zolSi. 
aeraciis zonaSi farTo gavrcelebiT gamoirCeva mi-

wisqveSa wylebis daRmavali vertikaluri cirkulaciis 

qvezona, sadac adgili aqvs wylebis vertikalur gadaad-

gilebas, ris Sedegadac formirdeba Webi, Saxtebi da uf-

skrulebi, aeraciis zonis qveda sarTulze dasturdeba 
miwisqveSa wylebis subhorizontaluri cirkulaciis qve-

zonis arsebobac, sadac adgili aqvs miwisqveSa nakadebis 

siCqareebis mniSvnelovan Semcirebas, maT subhorizon-

tul moZraobas da zog SemTxvevaSi wylebis gaZnelebul 

gantvirTvas. aRniSnul qvezonasTan dakavSirebuli wya-
roebi gamoedinebian adgilobrivi eroziis bazisebidan 

sxvadasxva simaRleebze. aRniSnul qvezonasTanaa dakavSi-

rebuli daxrilfskeriani da subhorizontaluri mRvime-

ebis umravlesoba, romlebic aseve adgilobrivi eroziis 

bazisidan garkveul simaRleebze mdebareoben. ase maga-

liTad, xuru da sxv. mRvimeebi gamomuSavebulia mTlianad 

aeraciis zonaSi, kerZod ki mis qveda _ subhorizontalu-

ri cirkulaciis qvezonaSi. aeraciis zonis farglebSi 

moqceulia raionis umetesi reliqturi mRvimeebic, rom-

lebidanac amJamad wylebis gantvirTva aRar xdeba. 
migarias masivis farglebSi aeraciis zonasa da sruli 

gajerebis zonis sazRvarze warmodgenilia doneTa sezo-

nuri ryevis zona, romelic gamoirCeva miwisqveSa karstu-

li wylebis donis sezonuri (kokispiruli wvimebis dros 

ki uecari da swrafi) cvalebadobiT. am zonas aqvs garda-

mavali xasiaTi mosazRvre hidrodinamikur zonebTan mi-
marTebaSi da miwisqveSa wylebis doneebze damokidebule-

biT xan aeraciis zonas uerTdeba, xan ki sruli gajerebis 

zonas. aRniSnuli zona kargadaa gamoxatuli deiZaxis 

wyalSemcveli sistemis auzSi. amJamad deiZaxis vokluze-
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bis miwisqveSa auzis (sistemis) Sida doneebis ryevis cif-

ruli maCveneblebi jerjerobiT ar gagvaCnia, magram Tu 

SevadarebT maT minimalur (0,8-1 m3
/wm) da maqsimalur (20-

30 da zogjer 50 m3
/wm) xarjebs, maSin  naTeli xdeba, rom 

doneTa sezonuri ryevis zonis simZlavre migarias masi-

vis farglebSi  ramdenime aTeuli metria. Cveni mraval-

wliani dakvirvebebi saSualebas iZleva meti sizustiT 

ganvsazRvroT aRniSnuli zonis simZlavre. aRsaniSnavia, 

rom deiZaxis wyaroebs axasiaTebs debitis perioduli, 

moulodneli da mkveTri momateba, rac ZiriTadad dakav-

Sirebulia wifurias sinklinur qvabulSi da mis mimdeba-

re teritoriaze mosul Tavsxma wvimebTan da aqtiuri 

Tovldnobis periodebTan. am dros wylis Sida auzis do-

ne sagrZnoblad maRldeba da wyali amoRvras iwyebs uf-

ro maRal hifsometriul niSnulebze, pirveladi mdeba-

reobidan 15-25 m-iT maRla ganlagebul Zveli sifonuri 

derefnebidan. calkeuli nakadebi gadmosCqefs mraval-

ricxovani napralidan da kldovani nazvavi masidan. amri-

gad, SeiZleba iTqvas, rom migarias masivisaTvis doneTa 

sezonuri ryevis zonis simZlavre daaxloebiT 25-30 m-ia. 
sakvlev raionSi doneTa sezonuri ryevis zonasTanaa da-

kavSirebuli karstis maRali aqtivoba da saerTod dakar-

stvis sruli speqtri, agreTve periodulad an  mudmivad 

moqmedi mravali wyaro. am wyaroTa xarjis momateba an 

Semcireba grZeldeba ramdenime kviris (notio da mSrali 

periodebis xangZlivobis Sesabamisad) an ramdenime dRis 

(Tavsxma wvimebis dros) ganmavlobaSi. zemoT aRniSnuli 

faqtebi imaze miuTiTebs, rom aeraciis da sruli gajere-

bis zonebis sazRvarze mniSvnelovani moculobis siRru-

eebia ganviTarebuli, sadac wylis doneebi, atmosferuli 

naleqebis siuxvesTan dakavSirebiT, SesamCnevad cvaleba-
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dobs. aqve unda aRiniSnos, rom karstul siRrueebSi mi-
wisqveSa mdinareTa doneebis awevis ZiriTad mizezs war-

moadgens ara mxolod napralebis cudi gamtarunariano-

ba, aramed wyalgamtari gzebis kolmataciac. 
sruli gajerebis zonaSi karstuli wylebi moZraoben 

horizontaluri mimarTulebiT. mis qveda sazRvars um-

Tavresad gansazRvravs adgilobrivi eroziis bazisis 

mdebareoba an qvefenili wyalSemkavi Sreebis arseboba. am 
zonaSi viTardeba horizontaluri da subhorizontalu-

ri mRvimeebi, masTanaa agreTve dakavSirebuli  migarias 

masivis mudmivmoqmedi da uxvdebitiani wyaroebi (deiZa-

xis, SiqSas da sxv.). sruli gajerebis zonis wyaluxvi, mra-

valricxovani nakadebi ganitvirTebian Tanamedrove bazi-

sur (md. md. xobiswylis, SiqSas, oCxomuris da misi Senaka-

debis)  doneebze an eSvebian aRniSnuli doneebis qvemoT 
da zedapirze gamoedinebian wneviani wyaroebis saxiT 

(SiqSas da sxv. wneviani wyaroebi). sruli gajerebis zona-

Si nakadebis formirebas xels uwyobs atmosferuli 
wylebis STanTqmis da gantvirTvis ubnebs Soris didi si-

maRliTi sxvaoba (vardna), rac ganapirobebs mniSvnelova-

ni hidrostatikuri wnevis warmoqmnas napralebSi. garda 

amisa, aRniSnuli zonis nakadebis formirebasa da gadaad-

gilebaSi mniSvnelovan rols TamaSobs karstvadi qanebis 

(carculi sistemis) saerTo daZirva dasavleTuri da sam-

xreT-dasavleTuri mimarTulebiT, riTac aris ganpiro-

bebuli migarias masivis sruli gajerebis zonis karstu-

li wylebis gantvirTvis ZiriTadi arealebi. sruli gaje-

rebis zonis nakadebi funqcionireben mTeli wlis ganmav-

lobaSi da gamoirCevian metnaklebi mdgradi debitebiT.  

sayuradReboa is faqti, rom sruli gajerebis calke-

uli monakveTebi sakvlev raionSi gvxvdeba aeraciis da 

doneTa sezonuri ryevis zonebSic, sadac isini dakavSire-
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buli arian adgilobriv eroziis bazisebTan an aptur da 

alb-senomanur wyalmdgrad SreebTan. ase magaliTad, ae-
raciis zonasTan dakavSirebuli sruli gajerebis zonis 
karstuli nakadebi warmodgenilia migarias masivis sam-

xreT nawilSi mdebare Taias, xurus, vaus, oCxomuris da 
sxva mdinareTa ferdobebze an kalapotebSi da maTi gamo-

sasvlelebi xSirad dakavSirebulia zemoT aRniSnul 

wyalmdgrad SreebTan. doneTa sezonuri ryevis zonasTan 
dakavSirebuli sruli gajerebis zonis karstuli nakade-

bi kargadaa warmodgenili migarias masivis dasavleT na-

wilSic. aq, md.xobiswylis xeobaSi, kalapotidan ramdeni-

me aTeuli metris simaRleze ganviTarebul qoyos (muxu-

ris) mRvimidan gamomavali mudmivmoqmedi, mniSvnelovani 
debitis nakadi doneTa sezonuri ryevis zonasTanaa da-

kavSirebuli.  
sakvlevi teritoriis farglebSi Tanamedrove erozi-

is bazisis (md. xobiswyali) qvemoT, kirqvebis mniSvnelo-

van siRrmeze gavrceleba imaze miuTiTebs, rom aq siRrmi-

Ti cirkulaciis zonac unda arsebobdes. aRniSnuls adas-

turebs agreTve geofizikis institutis TanamSromleb-

Tan erTad Catarebuli kvlevis Sedegebic (jaSi da sxv. 

2016), ris safuZvelzec md. xobiswylis kalapotis mida-

moebSi da mis marjvena terasaze mniSvnelovan siRrmeebze 

(50-70 m.) gamovlenil iqna  kirqvis wyebebi, napralTa sis-

temebi, wyalSemcveli horizontebi da  moZravi filtra-

ciuli wylebi. Cveni varaudiT, migarias masivze formire-

buli wylebis nawili siRrmuli cirkulaciis zonidan 

kolxeTis arteziul auzSi ganitvirTeba. 
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ІІ. 6.    niadag-mcenareuli safaris roli karstgaCenaSi 

 
migarias masivi sakmaod kargadaa Seswavlili botani-

kosebis (kecxoveli, 1939, 1959;  Сохадзе Е., Сохадзе М., 1959, 

1964) da landSaftTmcodneebis (Jordania da sxv. 2013) mi-

er. amasTan dakavSirebiT, niadag-mcenareuli safaris da-

xasiaTebisas ZiriTadad veyrdnobiT aRniSnul Sromebs da 
Cvens mier velze mopovebul sakuTari dakvirvebebis masa-

lebs.  
migarias masivi dasavleT saqarTvelos kirqvul masi-

vebs Soris gamoirCeva mcenareulobis mezofiluri kol-

xuri elementebis mZlavri ganviTarebiT, rac mis maRal 

datenianebaze miuTiTebs. masivisaTvis TvalSisacemia 

kirqvebze ganviTarebuli bzisa da wablis tyeebi, tyis ze-

da sartyelSi gavrcelebuli endemuri Zveli reliqturi 
megruli aryis xeebi da maRalmTiani kirqvuli reliefi-

saTvis damaxasiaTebeli floris unikaluri endemuri ji-

Sebi.  
migarias masivi TiTqmis mTlianad tyis zonaSia moqce-

uli. amJamad aq arsebuli utyeo farTobebi ZiriTadad me-

oradia da tyis gaCexvis, agreTve saqonlis Zovebis da mas-
Tan dakavSirebuli eroziuli procesebis Sedegs warmo-

adgens. foTlovani tyeebi araerTgvarovania da icvleba 

rogorc simaRliTi sartylebis mixedviT, ise TviT sar-

tylebis SigniTac, razec klimatTan erTad mniSvnelovan 

gavlenas reliefic (mdinareTa xeobebi, eqspozicia da a. 

S.) ganapirobebs. 

mTiswineTis (250-500 m. zR. d.) mniSvnelovani farTobi 

ukavia savargulebs, baRCebs, bostnebs, simindis yanebs, ve-

naxebs. bunebrivi mcenareuloba warmodgenilia ZiriTa-

dad meoradi buCqnariT, meoradi mdeloebiT da qserofi-

tuli saxeobebiT, xolo adgilobrivi tyis mcenareuloba 
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Semonaxulia Zneladmisasvlel adgilebSi da mdinareTa 

xeobebSi. SedarebiT notio tipis xeobis tye warmodgeni-

lia md. md. texuris da xobiswylis xeobebSi. maTTvis dama-

xasiaTebelia Sereuli, mezofiluri xasiaTis xSiri tyis 

safari. aRniSnul sartyelSi  warmodgenilia muxnar-wab-

lnari da rcxilnari tyis koromebi. gvxvdeba kavkasiuri 

rcxila. qvetyeSi bevria bza da wyavi. xSiria rododen-

droni. SedarebiT nakleb tenian adgilebSi, magaliTad md. 

oCxomuris, xurus da sxvaTa xeobebSi tyis Semadgenloba-

Si garda CamoTvlili jiSebisa warmodgenilia broweuli, 

leRvi, Txili, zogjer qarTuli muxa. 

mTiswineTSi, gansakuTrebiT cicabo ferdobebze, war-

modgenilia neSompala–karbonatuli niadagebi. Sedare-

biT damrec ferdobebze Warbobs Tixiani Sedgenilobis 

niadagebi. aqve gvxvdeba mJaveebiT mdidari wiTelmiwa nia-

dagebi. 

ufro maRal safexurebze (500-dan 800 m-mde, zogan ki 

1000 m-mde zR. d.) tyis farTobebi ufro kargadaa Semona-

xuli da gamoirCeva mcenareTa saxeobebis didi mravalfe-

rovnebiT. aRniSnuli sartylis tyeebi md. texuris mar-

jvena ferdobze mezofiluria da  SemadgenlobiT da 
struqturiT zemoT aRwerili mTiswina sartylis tyeebis 

analogiuria. aseve mezofiluri mcenareulobaa Semona-

xuli md. Raliskiris (md. oCxomuris marcxena Senakadi) 

xeobaSi, romelic CrdiloeTidan da samxreTidan Semosaz-

Rvrulia eroziuli serebiT. analogiur tyeebs, warmoq-

mnils ekologiurad gansxvavebuli jiSebiT – wablis da 

bzis xeebiT, saerTo jamSi migarias masivze  rogorc qve-

da, ise saSualomTian sartyelSi Zalze didi farTobebi 

ukavia. amasTan,  warmodgenilia ara marto xeobebSi, ara-

med zonalur pirobebSic. sayuradReboa is faqti, rom 
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kolxeTis masalebSi, maT Soris tyis tipologiurSic  
bzis da wablis tyeebi erTdroulad ar aris dafiqsirebu-

li da maT  erTdroulad arsebobas Sesabamisi dargis 

mkvlevarebi (kecxoveli, 1939; Сохадзе Е., Сохадзе М., 1959, 

1964) dauSveblad miiCneven, radgan es jiSebi (saxeobebi) 
ekologiurad gansxvavebul garemoSi warmoiSvebian da 

arseboben. aqedan gamomdinare Tavad aRniSnuli dargis 

mecnierebisaTvisac sainteresoa im mizezebis axsna, rac 

kirqvul niadagebze wablis gabatonebas ganapirobebs.  ma-

Ti azriT eWvgareSea, rom ZiriTadi roli eniWeba atmos-

feruli naleqebis siuxves, rac maRla wevs niadagis tenia-

nobas da SesaZlebelia cvlis maT mJavianobas da karbona-

tulobas. Warbi tenianoba da maRali mJavianoba ki karst-

warmoqmnis erT-erT mniSvnelovan faqtors warmoadgens. 
analogiuri tyeebi zonalur pirobebSi gvxvdeba mxolod 

Zlier tenian  naqeralas qedze, xolo danarCen SedarebiT 

mSral zonebSi, mxolod mdinareTa xeobebSi. 

amrigad, bzian-wablnari tyeebi dakavSirebulia mxo-

lod samxreT-dasavleTuri eqspoziciis ferdobebTan, 
romelzec daubrkoleblad zemoqmedeben Savi zRvis no-

tio haeris masebi. aRmosavleTis mimarTulebiT mcenare-

uli safari mkveTrad icvleba, rac ZiriTadad dakavSire-

bulia eqspoziciasTan da reliefis Caketvis xarisxTan. 
aranakleb mkveTradaa gamoxatuli eqspoziciis gavle-

na mcenareul safarze md xurus (md. oCxomuris marjvena 

Senakadi) auzSi, sadac misi marjvena napiris samxreT–aR-

mosavleTuri mimarTulebis ferdobebi dafarulia gaiS-

viaTebuli qserofituli tyeebiT, xolo marcxena Crdi-

lo-dasavleTuri mimarTulebis ferdobebi Seicavs Seda-

rebiT met mezofilur mcenareulobas.   

900-1000 metris simaRleze, sadac reliefi iRebs Cake-
til qvabulismagvar formas da farTodaa warmodgenili 
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karstuli Zabrebi,  ganviTarebulia Sereuli tye, sadac ga-

batonebulia – rcxila, wabli da muryani. aseve monawileobs 

mTis bokvi, tirifi. am tyeebis damaxasiaTebeli niSani zemoT 

aRwerili tyisagan gansxvavebiT isaa, rom igi gamoirCeva 

mdidari kolxuri qvetyiT, romlis SemadgenlobaSi sWar-

bobs ponturi rododendroni, sadac monawileobs – wyavi, 

kavkasiuri circeli, Wnavi. es ukanaskneli maRali Tovlis 

safaris arsebobis indikatorad iTvleba, xolo kolxuri 

qvetye kargadaa ganviTarebuli karstul qvabulebSi, sadac 

teni didi xnis ganmavlobaSi rCeba da inaxeba. analogiuri 
tyeebi mdidari kolxuri qvetyiT ufro metad ganviTarebu-

lia masivis dasavleT nawilSi, sadac eroziuli reliefi ic-

vleba karstuliT (ocindales eroziuli safexuris zemoT 

da wifurias sinklinur qvabulSi). aq tyeebs Soris xSirad 

gvxvdeba meoradi utyeo sivrceebi, romelTa warmoqmnas  

adamianis sameurneo saqmianoba ganapirobebs. 

saSualomTiani tyis sartyeli (800-1000 m-dan 1300 m-

mde) zogan warmodgenilia mxolod wiflis tyeebiT, xSi-

rad ki masTan erTad sxva saxeobebic monawileobs, kerZod 

_ wabli, rcxila, mTis bokvi, muryani, soWi, tirifi da uT-

xovari (Taxus baccata). es ukanaskneli xSirad didxnovani 

xeebis saxiT Cndeba jvari-migarias masivze, mis rogorc 

qveda, ise zeda, meoradi subapluri mdelos da buCqnaris 

sartyelSi. 
zogan tyis  SemadgenlobaSi mniSvnelovan rols Tama-

Sobs bza. qvetyeSi sWarbobs mezofiluri kolxuri buC-

qnari. masivis aRmosavleT nawilSi wiflis tyeebi warmod-

genilia qvetyis gareSe. aq tyis sixSiris gamo balaxis sa-
fari TiTqmis ar aris ganviTarebuli da Ria adgilebi da 

karstuli Zabrebi dafarulia maRali gvimriT.  
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amave sartyelSi yvelaze farTod gavrcelebulia 

tyeebi kolxuri qvetyiT. isini dakavSirebuli arian Zli-

er dakarstul, platosmagvar da Cadablebul (Cawolil) 

reliefis formebTan, samxreT-dasavleTuri eqspoziciis 

ferdobebTan da mdinareTa xeobebis ferdobebTan. aq 

tyis SemadgenlobaSi Warbobs wifeli, xSirad dominantia 

wabli, iSviaTad rcxila, xolo sartylis zeda nawilebSi 

_ soWi, naZvi, uTxovari. qvetyeSi warmodgenilia buCqna-

ri. aseTi tipis tyeebi farTodaa ganviTarebuli masivis 

dasavleT nawilSi, kerZod ki wifurias sinklinuri qvabu-

lis raionSi. aq wablis roli TiTqmis yvelgan mniSvnelo-

vania, gansakuTrebiT ki Zlierdeba im adgilebSi, sadac na-

leqebi met xans Cerdeba. 

migarias masivis Zlier daxrili (35-450) kirqvebiT age-

buli Crdilo-aRmosavleTuri ferdobebi dafarulia 

bzisa da wablis tyeebiT, kolxuri qvetyiT, romelic da-

savleT nawilSi Camodis md. xobiswylis gamyol xeobisaken 

(oyunvare, wifurias Crdilo nawili) 900-950 m. simaRlee-

bamde. aq niadagi yomral-karbonatuli da mcire sisqisaa. 

farTodaa warmodgenili kldovani gaSiSvlebebi. msgavsi 
tipis tyeebi damaxasiaTebelia mdinareTa xeobebis da ma-

sivis teniani ferdobebisaTvis. ase mag., isini warmodgeni-

lia wifurias qvabulis aRmosavleT daboloebaze, Zlier 

dakarstul samxreT-dasavleTuri eqspoziciis ferdobeb-

ze, agreTve md. oCxomuris zemo welSi (1100 m. simaRleze). 
aRniSnuli sartylis tyeebs Soris ganviTarebulia meora-

di mdeloebi, romelic gamoiyeneba saZovrebad. maT tipi-

ur magaliTs warmoadgens  wifurias mdelo. balaxeuloba 

aq Zalze xSiria. zedapiri Zlier borcviania, zogan 

gvxvdeba karuli (Sratuli) mdeloebi (sur. 19). 
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sur. 19. karuli zedapirebi wifurias qvabulSi  
 

maRalmTiani tyis sartyeli (1200-1300 m-dan tyis zeda 

sazRvramde), romelic metnaklebad kargadaa gamoxatuli 

masivis amaRlebul aRmosavleT nawilSi, warmodgenilia 

muqwiwviani da wiflnar-muqwiwviani tyeebiT da kolxuri 

qvetyiT (sur. 20).  
 

 
 

 sur. 20. muqwiwviani tye kolxuri qvetyiT  

(roman Tolordavas foto)  
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es ukanaskneli aq yvelgan gvxvdeba da dakavSirebulia 

uxv atmosferul naleqebTan da karstul reliefTan. 

tyis ZiriTad jiSs warmoadgens _ naZvi, soWi da wifeli, 

zogan wabli da uTxovari, xolo meore iarusSi megruli 

aryis xe, kavkasiuri circeli, tirifi da zogjer bza. aR-

niSnuli sartylis dasavleTi nawilis qvetyeSi farTodaa 

warmodgenili ponturi rododendroni da wyavi. aRmosav-

leT nawilSi meore iarusis SemadgenlobaSi xSiria reliq-

turi megruli aryis xe da kolxuri Txilnari. es ukanas-

kneli damaxasiaTebelia tyis zeda nawilisaTvis, Tumca 

eSveba qvemoTac (1300 metr abs. simaRlemde) reliefis 

CaRrmavebul formebsa da ferdobebze, sadac Tovlis sa-

fari mniSvnelovan simaRleebs aRwevs. 
Zveli reliqtebi, gauvali buCqnari, warmodgenilia 

1300-1600 m. abs. simaRleebze,  kerZod, adgil ,,nakantore-

bis“  midamoebSi da vrceldeba mTa jvaramde. es ukanas-

knelni dakavSirebulni arian ZiriTadad samxreT-dasav-

leTuri da Crdilo-dasavleTuri eqspoziciis ferdobeb-

Tan da didi zomis qvabulebTan, sadac isini niRbaven aq 

warmodgenil mravalricxovan karstul Zabrebs, Rarta-

febs da reliefis sxva mikroformebs. 

subalpuri sartyeli, romelic xelovnuradaa qvemoT 

daweuli, warmodgenilia meoradi mdeloebiT da buCqna-

riT. am ukanasknelis SemadgenlobaSi, garda maRalmTiani 

kirqvebisaTvis Cveulebriv damaxasiaTebeli saxeobebisa, 
aRsaniSnavia  kavkasiuri rododendroni da migarias ende-

muri circeli. 
migarias mTis samxreTi da dasavleTi ferdobebi xSi-

rad moklebulia mcenareul safars da zedapiri uswor-

masworo da qvis nayarebiTaa warmodgenili. balaxovani sa-

fari dabalia. migarias da jvris mTebis Crdilo da aRmo-
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savleT kldovan da flatovan ferdobebze da aseve maT 
mwvervalebTan axlos ZiriTadad warmodgenilia kldova-

ni flora (sur. 21) 
 

 
 

sur. 21.  a) mTa migaria b) mTa jvari (roman Tolordavas foto) 

 
rogorc cnobilia, karstwarmoqmnaze niadag-mcenare-

uli safaris gavlena ormxrivia: erTis mxriv, es ukanas-

knelni amdidreben ra bunebriv wylebs naxSirmJaviT da 

organuli mJavebiT, mniSvnelovnad zrdian maT agresiu-

lobas da koroziis unars da aqedan gamomdinare kar-

stwarmoSobis procesebis intensivobas. meore mxriv, nia-

dag-mcenareuli safari xels uSlis zemoTaRniSnul pro-

cess, radganac asustebs Tixiani nafenebis gadarecxvas, 

TixebiT dacobili ponorebis garecxvas, ar iZleva mZlav-

ri wylis nakadebis formirebis saSualebas da aferxebs 

zedapiruli karstuli formebis ganviTarebas. 
tyiTaa dafaruli migarias masivis mniSvnelovani nawi-

li, rac bunebrivia gavlenas axdens karstuli procesebis 

msvlelobaze da saerTod karstwarmoqmnaze. amasTan unda 

aRiniSnos, rom mcenareuli safaris roli karstwarmoSo-

baSi mravalmxrivi da mravalferovania, romelTa Soris 

zogierTze SevCerdebiT. 
migarias masivze tye mniSvnelovan rols asrulebs at-

mosferuli naleqebis Sekavebasa (Seyovnebasa) da mis Tan-
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daTan xarjvaSi, rac Tavis mxriv gavlenas axdens rogorc 

karstuli procesebis uwyvet msvlelobaze, ise miwisqveSa 

nakadebis da karstuli wyaroebis dinamikaze. masivis peri-

feriul nawilebSi gamomdinare karstuli wyaroebi gval-

vian periodSic ki ar Sreba da gamoirCevian debitebis 

mdgradobiT, rac pirdapir ukavSirdeba tyis sartyelSi 

mimdinare zemoTaRniSnul process (atmosferuli nale-

qebis Seyovnebas da mis TandaTanobiT xarjvas). aqve unda 

aRiniSnos is faqti, rom tyis safaris qveS da Ria adgilze 

Tovlis safaris simaRle da wylis maragi gansxvavebulia. 
es faqti gagris qedze Catarebuli specialuri kvlevebi-

Tac aris dadgenili. ase magaliTad, gagris qedze 1941 
wlis ianvris mesame dekadaSi Tovlis safaris simaRle Ria 

adgilze aRwevda 269 sm-s, xolo wylis maragi 780 mm-s. Se-

sabamisad, tyis monakveTSi monacemebi iyo 337 sm da 977 mm. 

aseve, imave wlis Tebervlis mesame dekadaSi Ria adgilis 

monacemebi iyo 196 sm da 723 mm, xolo tyeSi Sesabamisad 

259 sm da 1036 mm. (Тинтилозов, 1976). amrigad, aRniSnul 

kvlevebze dayrdnobiT SeiZleba iTqvas, rom migarias ma-
sivze farTod warmodgenili tyeebi mniSvnelovan rols 

asruleben Tovlis saxiT wylis maragebis warmoqmnaSi, 

maT SenaxvaSi da TandaTan xarjvaSi. 
migarias masivze tyis safaris qveS dagrovili lpoba-

di narCenebi, romliTac dafarulia niadagi, xels uwyobs 

agresiuli wylebis formirebas. am mxriv gansakuTrebiT 
gamoirCeva saSualo da maRali sartylis tyeebi marad-

mwvane qvetyiT, romlis ZirSi warmodgenilia landSaftis 

mdidari lpobadi komponenti, sadac wylebi gaJonvis Sem-
deg mdidrdebian sxvadasxvagvari organuli mJavebiT, rac 

karstuli procesebis intensivobis zrdis erT-erTi mniS-

vnelovani faqtoria. 
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mTa-tyis niadagebi saukeTeso fizikuri TvisebebiT 

(kaklovani struqtura, sifxviere) xasiaTdeba. igi kargi 

wyalgamtaria, rac ganpirobebulia tyis zolSi SesaniSna-

vad ganviTarebuli fesvTa sistemebiT, romelic xels uw-

yobs infiltraciis intensivobas. tye, kordi da niadagi 
ara mxolod icavs zedapirebs Camorecxvisagan da yinvisa-

gan, aramed xels uwyobs wylebis Semonaxvas. mkvdari safa-

ri mniSvnelovani tenSemcvelobiT gamoirCeva. eqsperimen-

tulad dadgenilia, rom igi 40-jer metad ayovnebs wylis 

xarjvas, vidre SiSveli zedapirebi (Рощин, 1931). 

amrigad, SeiZleba iTqvas, rom xe-mcenareTa fesvTa 

sistema da Tavad tye, ara marto karstwarmoSobis aqtiu-

ri faqtoris rols TamaSobs, aramed amasTanave erTdro-

ulad asrulebs niadagis dacvis da miwisqveSa wylebis Ca-

dinebis regulirebis funqcias. aq  warmodgenili mudmiv-

moqmedi da didi debitis karstuli wyaroebi (deiZaxis 

vokluzebi, qoyos mRvimuri nakadi, SiqSas, xurus da sxva 

karstuli wyaroebi), romelTa auzebSi mniSvnelovani 

mRvimuri sistemebia Casaxuli, ZiriTadad arseboben tyis 

masivebis xarjze. 
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Tavi ІІІ. geofizikuri gamokvlevebis 

zogierTi Sedegi 
 

dafaruli struqturuli erTeulebis gamovlenis da 
gadevnebis saqmeSi did gamoyenebas poulobs Ziebis geofi-

zikuri meTodebi, romelic farTod gamoiyeneba karstuli 

sicarieleebis, rRvevis xazebis, miwisqveSa nakadebis mimar-

Tulebebis da sxvaTa gamosavlenad. aRniSnulTan dakavSi-

rebiT geofizikis institutis TanamSromlebTan (givi jaSi, 

avTandil TarxniSvili, daviT odilavaZe, nugzar Rlonti, 

jemal qiria) erTad, 2015-2016 wlebSi, Catarda kvlevebi 

Surubumus mRvimis midamoebSi da mis mosazRvre md. xobis-

wylis kalapotsa da terasul safexurze (sur. 22). 

 

 
 

sur. 22. geofizikuri Seswavlis procesi  
migarias kirqvul masivze  
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gamokvlevebis mizans Seadgenda: md xobiswylis kala-

potis da Waliszeda terasuli safexuris qvemoT  geolo-

giur WrilSi  kirqvebis simZlavris dadgena da maTi dife-

renciacia xvedriTi eleqtronuli winaaRmdegobis mixed-

viT; napraluri struqturebis gamovlineba; filtraciu-

li nakadebis mimarTulebis dadgena da Cvens mier gamoT-

qmuli zogierTi mosazrebis dazusteba. 
aRniSnuli amocanebis gadasaWrelad gamoyenebul iqna 

Ziebis eleqtrometruli meTodebis Semdegi modifikacie-

bi: vertikaluri eleqtruli zondireba (vez); eleqtro-

profilireba saSualedo gradientis meTodiT da buneb-

rivi eleqtruli velis meTodi (bev). md. xobiswylis mar-

jvena napirze Catarebulma eleqtrometrulma gamokvle-

vebma dedamiwis zedapiridan 30-40 m siRrmeze daafiqsira 
garemos kuTri eleqtruli winaaRmdegobis mniSvnelovani 

zrda 3000-4000 omamde, rac kirqvebis aRniSnul siRrmeeb-

ze gavrcelebis damadasturebeli utyuari pirobaa. amave 
ubanze simetriuli eleqtroprofilirebis monacemebiT 

dadgenil iqna, rom maRali winaRobis mqone garemo late-

raluri mimarTulebiT daaxloebiT 2 km-ze vrceldeba, 
rac miuTiTebs karstuli sicarielis arsebobaze da mdi-

naris marjvena da marcxena napirebs Soris geologiuri 

pirobebis identurobaze. 
aRniSnuli teritoriis kvlevebSi eleqtrometrul 

meTodebTan erTad, CarTuli iyo georadiolokaciuri 

kvlevebic, risTvisac gamoyenebul iqna georadari 

,,ZOND-12E“. es aris uaxlesi aparatura, romlis saSuale-

biTac SesaZlebelia karstuli procesebis Sedegad war-

moqmnili miwisqveSa sicarieleebis maRali sizustiT ga-

movlena.  miRebuli georadaruli masalis damuSaveba xde-

ba ,,PRIZM 2,5“ sertificirebuli programuli uzrunvel-

yofiT, xolo savele eleqtrometruli gamokvlevebis 
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interpretacia ki _ ,,ipi2win“ meTodis programuli uz-

runvelyofiT. winaRobisa da radiolokaciuri meTodebis 

gamoyenebiT Catarebuli gamokvlevebi erTmaneTs avsebs, 
rac ganapirobebs interpretaciis Sedegebis calsaxobas 

(jaSi da sxv., 2016).  
qvemoT SedarebiT dawvrilebiT aris ganxiluli Su-

rubumus karstuli mRvimis midamoebSi Catarebuli radi-

olokaciuri kvlevebiT miRebuli Sedegebi da maTi geo-

logiuri interpretacia. 
Surubumus ubanze radiolokaciuri kvlevebi Catar-

da md. xobiswylis xeobaSi, mis marjvena napirze gamavali 

saavtomobilo gzis gaswvriv (150 m sigrZis monakveTze), 

romelic erTi mxridan gauyveba kldovan ferdobs, xolo 
meore mxridan isazRvreba xobiswylis daxramuli xeobiT 

(sur. 23). 

 

 
 

sur. 23.  md. xobiswylis xeobaSi gamavali  saavtomobilo  

gzis 150 m sigrZis monakveTze Catarebuli pirveladi  
georadiolokaciuri gamokvlevebi  

(fotoze avTandil Tarxan-mouravi da daviT odilavaZe) 
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Catarebuli samuSaoebis mixedviT Sedgenil iqna sami 

georadiolokaciuri Wrili (radiograma),  miRebuli sami 

gansxvavebuli (150 mhc, 75 mhc da 38 mhc) megahercis sixSi-

ris mimReb-gadamcemi anteniT. 

sur. 24-ze  naCvenebia  150 mhc  sixSiris  anteniT  miRe-

buli  radarograma, romlis horizontalur RerZze gada-

zomilia profilze ganvlili manZili, xolo vertikalur 

RerZze ki _  Cawvdomis siRrme metrebSi. 1 da 2 niSnule-

biT  gamoyofilia  profilze 50 m sigrZis monakveTebi. ra-

darogramaze gamoiyofa sami georadiolokaciuri fena:  

 

 
 

sur. 24. georadiolokaciuri Wrili 150 mhc sixSiris  

mimReb-gadamcemi anteniT 150 m distanciasa da 10 m siRrmeze 

 
I fena xasiaTdeba 2,5 m simZlavriT da  geologiuri fe-

nebidan areklili maxasiaTebeli eleqtromagnituri tal-

Rebis sinfazurobis RerZebis teqsturiT, romelTa mkac-

ri erTgvarovneba darRveulia 1 da 2 niSnuls Soris mde-

bare 50 metrian monakveTze (50 m da 100 m Soris);  
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II fena esazRvreba pirvel fenas 2,5 m siRrmeze, saz-

Rvari (1-1,5 m simZlavre) xasiaTdeba sinfazurobis RerZe-

bis dezintegraciiT, rac SeiZleba gamowveuli iyos sasaz-

Rvro nawilSi  wylis damSleli zemoqmedebiT. II fena xasi-

aTdeba Sereuli teqsturiT da gansxvavdeba I  fenisgan 

mokle da ,,talRovani“ sinfazurobis RerZebiT.  I da II 

fenebi erTad qmnian  5 m simZlavris georadiolokaciur 

kompleqss;  

III fena gamoirCeva 150 mhc centraluri  sixSiris 

eleqtromagnituri talRebis maRali STanqmis unariT, 

rac  gansxvavebul geofizikur Tvisebaze miuTiTebs. ker-

Zod, tenianobis maRali donis arsebobaze, romelic aRar 
aZlevs dasxivebul eleqtromagnitur talRebs arekvlisa 
da Sesabamisad dedamiwis zedapiramde amosvlis  saSuale-

bas. 

25-e suraTze mocemul radarogramaze gamoiyofa oT-

xi georadiolokaciuri fena: 

I fena xasiaTdeba 2,5 m simZlavriT da karg Tanxvedra-

Sia sur. 24-ze warmodgenil 150 mhc-ian radarogramaze ga-

moyofil pirvel fenasTan;  

II fena  xasiaTdeba  sinfazurobis RerZebis mniSvne-

lovani dezintegraciiT, gansakuTrebiT 10 m distanciam-

de, rac gamowveuli unda iyos datenianebis maRali doniT 

da SesaZlo wylis  nakadebis arsebobiT;  

III fena erTgvarovania teqsturiT da naklebad gamo-

xatulia wyalSemcveloba. III fena rTulad esazRvreba IV 

fenis saxuravs, romelic maRali STanTqmis unariT  gamo-

irCeva. aq warmodgenili radarogramis mixedviT 25-40 m 
siRrmeze sixSiris simkvrivulma analizma da hilbertis 
gardaqmnis operaciiT miRebulma Sedegma uCvena wylis 

arseboba zeda mimdebare  ubanze (sur. 25). 
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sur. 25.   georadiolokaciuri Wrili  75 mhc sixSiris mimReb-ga-

damcemi anteniT, 150 m distanciasa da   25 m siRrmeze 
 

26-e suraTze mocemul radarogramaze aseve gamoiyo-

fa oTxi georadiolokaciuri fena: 1 da II fenebi  karg 

TanxvedraSia sur. 22-ze   warmodgenil 150 mhc da 75 mhc-

ian  radarogramebze gamoyofil 10 m siRrmis fenebTan. III 

fena  vrceldeba siRrmeSi 25 m-mde da esazRvreba mkveT-

rad gansxvavebuli   sinfazurobis RerZebis teqsturis 

mqone masiur IV fenas, romelic 40 m-is qveviT  mimdinare 

STanTqmis procesis gamo talRas aRar ireklavs (sur. 26). 

amrigad SeiZleba iTqvas, rom 150, 75, 38 mhc sixSiree-

bisTvis miRebuli erTi da igive distanciis da, Sesabami-

sad, sxvadasxva siRrmeze Cawvdomadi georadaruli pro-

filebi karg TanxvedraSia erTmaneTTan.  

georadiolokaciur WrilebSi pirveli 10 m Seesabameba 
karstis eqsponirebuli nawilis epikarstuli fenis zeda 

gamoqarul nawils, 10 m-dan  25 m-mde fena  unda Seesabame-

bodes epikarstis wyalSemcvel forovnul nawils, xolo 

25 m-is qvemoT   erTgvarovani  mxare Seesabameba sakuTriv 

masiur karsts.  
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sur. 26. georadiolokaciuri Wrili 38 mhc sixSiris  

mimReb-gadamcemi anteniT 150 m distanciasa da 40 m siRrmeze 

 
vertikaluri eleqtruli zondirebiTa da radiolo-

kaciuri meTodebiT Sedgenili Wrilebi erTmaneTs avseben 

da calsaxad gamosaxaven realur geologiur garemos. 
Catarebuli geofizikuri kvlevebis Sedegad dafiq-

sirda migarias masivze, kerZod, Surubumus mRvimis gav-

rcelebis midamoebSi md. xobiswylis kalapotis qveS da 
mis marjvena mxares danapralebuli karstvadi qanebis 

mniSvnelovan siRrmeebze (50 m-ze da meti) gavrceleba,  ma-
Ti datenianebis maRali done da  miwisqveSa wylis nakade-

bis arseboba.  
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Tavi ІV.  karstis tipebi da  

zedapiruli karstuli formebi 
 

ІV. 1. karstis morfologiur-geneturi tipebi  

 
nikolai gvozdeckis (1954, 1965, 1972), giorgi maqsimo-

viCis (1963), zurab tintilozovis da Salva yifianis (1981) 
klasifikaciebze dayrdnobiT migarias kirqvul masivze 
Cvens mier gamoyofil iqna karstis Semdegi morfologi-

ur-geneturi tipebi: SiSveli, kordiani, naxevradkordiani 

da mTa-tyis zolis karsti. 
SiSvel karsts migarias masivze SezRuduli gavrce-

leba aqvs da ZiriTadad moicavs kirqvis bunebriv gaSiS-

vlebebs, mdinareTa kalapotebs, agreTve xeobebis ferdo-

bebs. maTi calkeuli ubnebi gvxvdeba masivis Txemsa da 

Txemispira zolSi. karstis aRniSnul tipTan dakavSirebu-

lia _ karebi, daRaruli da sxvadasxva formis fiWiseburi 

zedapirebi (sur. 27) 

 

 
 

sur. 27. karebi, daRaruli da sxvadasxva formis  
fiWiseburi zedapirebi 
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migarias masivi kordiani da naxevradkordiani kar-

stis mniSvnelovani gavrcelebiT gamoirCeva. aq dakar-

stuli zedapirebi xSirad dafarulia Txeli (10-40 sm) nia-

dag-kordiani safariT (sur. 28), romelic xels ar uSlis 

atmosferuli naleqebis farTobul CaJonvas miwis qveS. 
kordian da SiSvel dakarstul monakveTebs Soris SeimCne-

va mWidro kavSirebi. aseT raionebSi xSirad ganviTarebu-

lia CawoviTi da CaqceviTi Zabrebi, zogjer Webi, Saxtebi 
da Caketili qvabulebi warmoqmnili zedapiruli gaxsnis 

Sedegad. kordian karsts „karstis kavkasiur tipsac“ uwo-

deben (Гвоздецкий, 1954; Максимович, 1963). 
 

 
 

sur. 28. migarias masivze warmodgenili kordiani karsti 

 

masivis kirqvuli zoli ZiriTadad dafarulia mTis 

tyeebiT. aRniSnuli zona misTvis damaxasiaTebeli niadag-
mcenareuli safaris da klimaturi reJimis gamo qmnis gan-

kerZoebul genetur tips, kordiani karstis gansakuTre-

bul variants, mTis-tyis zolis karsts (Гвоздецкий, 1954). 
Tuki SiSveli karstis Taviseburebebi dakavSirebulia 

karstvadi qanebis gaSiSvlebebTan, xolo kordiani niadag-

kordiani safaris arsebobasTan, mTa-tyis zolis karsti-

saTvis damaxasiaTebelia gansxvavebuli fizikur-geogra-

fiuli pirobebi. tyiT dafarulia migarias masivis kir-
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qvuli zolis didi nawili da bunebrivia es karstul pro-

cesebze mniSvnelovan gavlenas axdens. 
tye mniSvnelovan rols asrulebs atmosferuli nale-

qebis dedamiwis zedapirze Seyovnebasa da maT limitire-

bul xarjvaze. Sesabamisad, migarias masivisaTvis damaxasi-

aTebeli uxvi naleqebi, xelsayrel temperaturul piro-

bebTan erTad, ganapirobebs im mravalricxovani karstuli 

wyaroebis kvebas, romlebic ganitvirTebian periferiul 

monakveTebSi. tyis masivebis ar arsebobis SemTxvevaSi maTi 

umravlesoba didi xania Sewyvetda funqcionirebas. amri-

gad, xe-mcenareulobis fesvTa sistema da mTlianobaSi 
tyis masivebi migariaze mniSvnelovan rols asruleben ara 

marto  karstwarmoqmnaSi, aramed  niadagis dacvisa da mi-

wisqveSa wylebis Camonadenis regulirebaSic. 
tyis safaris qveS kirqvuli zoli  gamoirCeva bevrad 

intensiuri dakarstulobiT, vidre SiSveli da kordiani 

karstis raionebi. wifurias qvabulSi uamravi karstuli 

Zabria ganviTarebuli, romelTa umravlesoba tyeSi ixsne-

ba. xelsayreli topografiuli pirobebis (mosworebuli an 

damreci zedapirebi) SemTxvevaSi tyis zolSi xSirad ganvi-
Tarebulia swori konusuri formis farTo da Rrma Zabre-

bi. aRniSnul zolTanaa dakavSirebuli wifurias da oyun-

vares Caketili qvabulebi (Rrmuli). tyis zolSi aseve  

farTodaa warmodgenili Webi, Saxtebi da  ufskrulebi.  
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ІV. 2.  zedapiruli karstuli formebi  

 
migarias masivze zedapiruli karstuli formebi  far-

Todaa warmodgenili, romelTa Soris aRsaniSnavia _ 

Rrmulebi, Zabrebi, mkvdari xeobebi (depresiuli Cadable-

bebi), karebi, koroziiT daRaruli zedapirebi da qarafebi. 

migarias masivis  dasavleTuri (kerZod, m. jvaris da-

savleTiT) urgonuli kirqvebiT agebuli nawili warmoad-

gens sinklinur struqturaSi ganviTarebul ganedurad 

gawolil Caketil Rrma qvabuls (Rrmuls), romlis sigrZe 

8-9 km, xolo sigane 2,5-3 km-s (izrdeba aRmosavleTisaken) 

udris. mas l. maruaSvili (1971) aseve moixseniebs teqto-

nikur polied. am Caketili (gaumdinare) qvabulis  fskeri 

dayofilia  karstuli genezisis ramdenime (sam-oTx)  meo-

re rigis qvabulebad. maTi udablesi wertilebi mdebare-

obs 900-1000 m abs. simaRleebze, intensiuradaa dakarstu-

li da warmodgenilia mravali ZabriT, eroziuli xevebiT, 

WebiT da ponorebiT. maTi umravlesoba tyeSi ixsneba. ze-

dapirul droebiT nakadebs wifurias qvabulSi adgilob-

rivi eroziuli bazisebi aqvT karstuli mSTanmTqmeli po-

norebis saxiT. aRniSnul zedapirul karstul formebSi 

STanTqmuli  miwisqveSa wylebiT sazrdooben md. xobis-

wylis xeobaSi gamomavali deiZaxis da sxva karstuli wya-

roebi (rac indikatoruli cdebiT iqna dadasturebuli). 

wifurias qvabulis CrdiloeTiT geneturad msgavsi,  mag-

ram SedarebiT mcire, oyunvares qvabulia ganviTarebuli. 
migarias masivze  mniSvnelovnad gavrcelebul zedapi-

rul karstul formas  Zabrebi warmoadgenen. wifurias 

sinklinuri qvabulis fskeri da gverdebi, misi Semomsaz-

Rvreli antiklinuri serebi da TviT m. m. jvarisa da miga-

rias Txemebi dacxrilulia uamravi karstuli ZabriT. ge-
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neturi TvalsazrisiT gamoiyofa CawoviTi da CaqceviTi 

Zabrebi, romelTa umravlesoba tyeSi ixsneba da gamoirCe-

va izometriuli, konusuri formiT da mniSvnelovani si-

dideebiT. migarias masivze, gansakuTrebiT wifurias qva-

bulis farglebSi, didi zomisa da metwilad mogrZo for-

mis mqone Cadgmuli karstuli Zabrebia, rac maT etapob-

riv gaRrmavebaze miuTiTebs. aRniSnul  ZabrebSi perio-

dulad Tavs iyris droebiTi nakadebis mier Semotanili 

wylebi, romelTa CaJonva miwis qveS xdeba napralebis da 

ponorebis meSveobiT. m. m. migarias da jvaris dasavleT da 

samxreT ferdobebze (kalTebze) farTodaa warmodgenili 

cicabogverdebiani Zabrebi da Rrmulebi, romelTa siR-

rme 10-20 m. aRwevs (sur. 29). 
 

 
 

sur. 29. migarias masivze ganviTarebuli karstuli Zabrebi  
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migarias masivis samxreT ferdobze aseve  ganviTare-

bulia  teqtonikur napralebTan dakavSirebuli  mudmiv 
wylis nakads moklebuli gaswvrivi depresiebi _ mkvdari 

xeobebi. aRniSnuli depresiebi, rogorc Cans gamomuSave-

bulia masivis ukanasknel azevebamde, romelTac gamoiwvi-

es karstuli drenaJis donis daweva.  
karebi sakvlev raionSi  SedarebiT sustadaa warmod-

genili, rac migarias masivze kordiani da mTis-tyis kar-

stis farTo gavrcelebiT aris ganpirobebuli, Tumca 
gvxvdeba kolxuri tipis uRrani tyiT Semosili karuli 

zedapirebis ubnebic. ZiriTadad gvxvdeba Rarakuli da 

napraluri karebi. horizontalur da mcired daxril ga-
SiSvlebul zedapirebze zogjer ganviTarebulia sustad 

gamoxatuli karuli anu Sratuli velebi (sur. 30). 

 

 
 

sur. 30. karstuli karebi 

 
karebis erT-erTi forma _ koroziis STenilebi da 

koroziiT gamoxruli kirqvebis zedapirebi xSirad 
gvxvdeba kirqviani zolis rogorc tyis safars mokle-

bul, ise tyian sartyelSi, agreTve mdinare xobiswylis da 

sxva mdinareTa kalapotebSi. isini warmoiqmnebian araer-

Tgvarovan kirqvebsa da dolomitebSi seleqciuri anu 

SerCeviTi koroziiT (sur. 31). 
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karstis Tanmxlebi morfologiuri elementebi, rogo-

ricaa qarafebi,  kargadaa gamoxatuli migarias masivis ma-

RalmTian zolSi, kerZod, masivis ukidures Crdilo da 

aRmosavleT nawilebSi. m.m. migariasa da jvaris mwverva-

lebis Crdilo mxare da m. migarias aRmosavleTi mxarec 

cicaboa (200-400 m) da dahyurebs md. xobiswylis marcxena 

Senakadis WiTawyaris da texuris marjvena Senakadis xiva-

Ralis xeobebs. migarias aRmosavleTiT (texuris auzi) er-

Tiani, miuvali qarafia warmodgenili, romlis simaRle 

450 m-s aRwevs. rac Seexeba m.m. migariasa da jvaris Crdi-

lo mxares, aq mTliani qarafi ar aris warmodgenili da 50-

600-iT daxrili ferdobi garTulebulia calkeuli qara-

fovani ubnebiT. qarafebis ZirSi ganviTarebulia eluvi-

ur-deluviuri nafenebi.  

 
 

 

sur. 31. koroziis STenili da gamoxruli kirqvis lodebi 

 md.xobiswylis xeobaSi s. muxurTan  
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Tavi V. miwisqveSa karstuli formebi 
 

2022 wlis 1 ianvris monacemebiT, migarias kirqvul ma-
sivze aRricxuli da nawilobriv Seswavlili karstuli 

siRrueebis saerTo raodenoba 30-s aRemateba. maTi jamu-

ri sigrZe, Cveni miaxloebiTi gamoTvliT, 7429 m, xolo 

siRrme _ 1426 m-s aRwevs. fskeris farTobi daaxloebiT 

16383 m2-ia, xolo siRrueTa jamuri moculoba 97655 m3-s aR-

wevs. masivze registrirebuli zogierTi karstuli siRru-

is morfometriuli maCveneblebi mocemulia cxril 7-Si. 

migarias masivis kvleva grZeldeba. uaxloes momavalSi 
es monacemebi arsebiTad Seicvleba da bevri axali siRrue 

da miwisqveSa karstuli sistemebi iqneba gamovlenili. 
 

cxrili  7. migarias kirqvuli masivis mRvimeebis  
morfometriuli monacemebi 
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1 Surubumu X-0271022 
Y-4725715 

314 (18) 15 250 500 1750 

2 karieris --------- 310 (30) 25 150 415 775 

3 
qoyos (mu-

xuris) 
mRvime 

---------- 300 (20) 5 1000 695 1350 

4 SiqSas I Wa ---------- 250 (5) 6 12 22 65 

5 SiqSas II Wa ---------- 280 (25) 8 12 9 50 
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6 
ocinda- 

les Wa ----------- 575 (305) 25 32 12 300 

7 
ocinda- 

les mRvime ---------- 630 (280) 3 15 25 55 

8 
ojoges 

(sajago) 
Saxti 

---------- 660 (1,5) 40 50 480 2880 

 
9 

nafiCxo-

vos mRvime ---------- 1000 (-) - 70 140 1000 

10 
xurus 
mRvime ---------- 298 (35) - 80 230 575 

11 
saidis 
mRvime ---------- 750 (200) 15 20 60 240 

12 kurzu ---------- 400 (150) 15 168 2020 50400 

13 

Sqerianis 

(vano gu-

ledanis) 
mRvime 

---------- 950 (-) 10 50 135 350 

14 
makenas uf-

skruli 
X: 0273790  
Y: 4724201 

1080 (-) 65 75 55 360 

15 
mamukas 
Saxti 

X: 0274827 
Y: 4724873 

1060 (-) 37 45 65 240 

16 

mzeTunaxa-

vi (zesnaxe, 
meandru-

li) 

X- 0274377 
Y-4724385 

973 (-) 300 1500 3200 8000 

17 
wifurias I 

Wa -------- 960 (-) 50 60 55 1000 

18 
wifurias I 

Saxti 
-------- 965  (-) 7 30 65 455 

19 
wifurias  

II Saxti 
-------- 950 (-) 30 50 290 650 
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20 
wifurias  

I mRvime 
X-0274640; 
Y-4724499 

1008 (-) 3 45 45 75 

21 
wifurias  

II mRvime 
X-0274837; 
Y-4724420 

1002 (-) 2 35 45 70 

22 
wifurias  

II Wa 
X-0274840; 
Y-4724417 

1010 (-) 12 17 15 45 

23 
Tamaris 

ufskruli 
X-0275213; 
Y-4729525 

1110 (-) 70 85 95 180 

24 

xaverdova-

nas (wifu-

rias kombi-

nirebuli, 

„zamSeva-

ia“, „vel-

veta“) uf-

skruli 

X-0275223; 
Y-4724443 

 
1115 (-) 

 
350 1000 1850 10560 

25 
foTol-

cvenis uf-

skruli 

X-0275715; 
y-4724216 

1057 (-) 300 2500 5500 13800 

26 
oCokoCis 
mRvime ---------- 1220 (-)  25 310 1800 

27 

daTvis 

(TunTiS-

garamis) 
mRvime 

----------- 
1740 (-) 

 
3 
 

13 35 180 

28 
muRuzis 
qariani 

ufskruli 

 
--------- 

 

1150 (-) 

 
 

30 

 
40 

 

 
15 

 
450 

 jami   1426 7429 16383 97655 
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karstuli siRrueebi ZiriTadad masivis periferiul 

zonaSi (qoyo/muxuri, kurzu, ojoge, saide, karieri, Suru-

bumu), sinklinur qvabulSi da mis ferdobebze (xaverdo-

vana anu wifurias kombinirebuli, Sqeriani, zesnaxe anu me-

andruli da sxv.) vrceldebian. warmodgenilia agreTve 

migarias mTis dasavlur da aRmosavlur kalTebze (daT-

vis/,,TunTiS garamis“ da sxv.) da leberiis antiklinis sam-

xrul frTaze (ocindalesa da xurus mRvimeebi, ocinda-

les Webi  da sxv.), (sur. 32).  
 

 
 

sur. 32.  migarias masivze mRvimeebis da mniSvnelovani karstuli 
wyaroebis  gavrcelebis sqematuri ruka 

mRvimeebis dasaxeleba: 1 _ Surubumus mRvime, 2 _ karieris mRvime, 3 _ 

qoyos (muxuris) mRvime, 4 _  SiqSas I Wa, 5 _ SiqSas II Wa, 6 _ ocondales 

Wa,  7 _ ocindales mRvime, 8 _ ojoges (sajago) Saxti, 9 _ nafiCxovos 

mRvime, 10 _ xurus mRvime, 11 _ saidis mRvime, 12 _ kurzus mRvime, 13 _ 

Sqerianis (vano guledanis) mRvime, 14 _ makenas ufskruli, 15 _ mamukas 

Saxti, 16 _ mzeTunaxavis (zesnaxe, meandruli) mRvime, 17 _ wifurias I 

Wa, 18 _ wifurias I Saxti, 19 _ wifurias II Saxti, 20 _ wifurias I mRvi-

me, 21 _ wifurias II mRvime, 22 _ wifurias II Wa, 23 _ Tamaris ufskru-

li, 24 _ xaverdovanas (wifurias kombinirebuli, „zamSevaia“, „velve-

ta“) ufskruli, 25 _ foTolcvenis ufskruli, 26 _ oCokoCis mRvime, 

27 _ daTvis (TunTiS-garamis) mRvime, 28 _ muRuzis qariani ufskruli 
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aq arsebuli siRrueebi geologiuri TvalsazrisiT di-

di mravalferovnebiT gamoirCeva. mRvimeebi Casaxulia qveda 

carculi (baremuli) asakis sqelSreebriv kirqvebsa da mer-

gelovan kirqvebSi, turon-daniuri (zeda carci) asakis 

TxelSreebriv  kirqvebSi. gvxvdeba agreTve paleocen-qveda 

eocenis TxelSreebriv kirqvebsa da mergelovan kirqvebSi.  
migarias masivze ganviTarebuli karstuli siRrueebis 

umravlesoba horizontalur da vertikalur siRrueTa 

tips miekuTvneba. sakuTriv horizontalur miwisqveSa 

siRrueebSi gamoiyofa aRmavali, daRmavali da maTi kombi-

naciiT  Seqmnili mRvimeebi, romlebic zogjer mniSvnelo-

van sigrZeebsac aRweven.  

mRvimeebi subhorizontuli da daxrili derefnebiT, 

aseve kombinirebuli tipis (vertikaluri da subhorizon-

tuli monakveTebis morigeobiT) siRrueebi warmodgenilia 

wifurias sinklinur qvabulSic, Tumca ZiriTadad gvxvdeba 

md. md. xobiswylis, xurus, vaus, atamanas, oCxomuris xeobeb-

Si sxvadasxva SefardebiT simaRleebze. maTi umravlesoba 

ganviTarebulia zedacarcul (turon-daniur) kirqvebSi.  
migarias kirqvul masivze TvalSi sacemia SedarebiT 

mcire siRrmis vertikaluri karstuli formebis simravle, 
Tumca warmodgenilia mniSvnelovani siRrmis karstuli 

Saxtebic (ojoges, wifurias I da II) da ufskrulebic (xa-

verdovana, foTolcvena). am ukanasknelTa gamokvleuli 

monakveTebis siRrmeebi ramdenime aseul metrs (xaverdova-

na _ 350 m, foTolcvenis _ 300 m) aRwevs da siRrmeSi qmnian 

kanionebs, maTSi gamdinare mniSvnelovani debitis mqone 

mudmivi nakadebiT. xSirad gvxvdeba tbebi, kaskaduri safe-

xurebi, vertikaluri da subhorizontuli monakveTebi. 
vertikaluri siRrueebi Cveulebriv dakavSirebuli arian  

teqtonikur  aSlilobebTan. isini gamoirCevian ganStoebe-
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biT da Webis kaskadebis  morigeobiT horizontalur de-

refnebTan. es ukanaskneli xSirad orientirebulia teqto-

nikuri napralebis paralelurad, xolo napralebis urTi-

erTgadakveTis ubnebSi Caqcevebsa da mniSvnelovan gafar-

Toebebs qmnian. maTi warmoSoba dakavSirebulia wylebis 

turbulentur moZraobasTan, romelic zemoqmedebas ax-

dens kirqvebze koroziisa da eroziis saxiT. didia Caqceve-

bis (gravitaciis) rolic. unda aRiniSnos, rom migarias ma-

sivze warmodgenili kirqvebi, romlebic teqtonikuri da-

Zabulobis Sedegad Rrmadaa danapralebul/danawevrebu-

li, xels uwyoben wylebis STanTqmas (CaJonvas) difuziuri 
anu gabneviTi formiT da naklebad xdeba mosuli atmosfe-

ruli wylebis koncentracia da Cadineba ufskrulebsa da 

SaxtebSi Zlieri nakadebis saxiT, ris gamoc mRvimeebSi ga-
daadgileba da kvleva mniSvnelovnad ferxdeba aq arsebu-

li didZali naSali da nazvavi masalis gamo. 

sayuradReboa is faqtic, rom 1998 wels „xaverdova-

nas“ ufskrulSi frangi speleologebis (Горжон, Пикард, 

Ванара и др., 2004) mier Catarebuli morigi kvlevebis 

dros, garkveul siRrmeze moxda miwisqveSa nakadis mou-

lodneli SemoWra 0,50 m. simaRlis talRis saxiT da Sesa-

bamisad mRvimeSi mSrali auzebis amovseba, ris Sedegedac 

warmoiSva 1-1,5 m siRrmis tbebi. rogorc Semdgom gairkva, 
ufskrulSi yofnis periodSi migarias masivze saSualo 

siZlieris wvima mosula, ramac asaxva hpova uSualod mi-

wisqveSa nakadze. aqedan gamomdinare, migarias masivis uf-

skrulebi saxifaTo da saSiSia masivze mosuli Tavsxma 

wvimebis dros, gansakuTrebiT zafxulSi, rac kvlevebis 

dros aucileblad gasaTvaliswinebelia. 
masivis dabalmTiani karstis zolSi ganviTarebul 

mRvimeebs sarTulianoba axasiaTebT. gvxvdeba rogorc 
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erTi, ise mravalsarTuliani siRrueebi. mag., Surubumus 
samsarTuliani mRvime paraleluri sarTulianobis tips 

ganekuTvneba. wifurias qvabulSi ganviTarebul daRmaval 
da vertikalur siRrueebs horizontaluri safexurebi 

gaaCniaT, rac masivis azevebis da perioduli Senelebis 

monacvleobis Sedegs warmoadgens. 
mRvimeebSi gvxvdeba TiTqmis yvela saxis mikrorelie-

furi forma: darbazebi, maT Soris arsebuli viwro gasas-

vlelebiT, meandrebi, kanionebi, tbiuri qvabulebi, qimiu-

ri da meqanikuri naleqebi. aq warmodgenilia TiTqmis yve-

la saxis naRvenTi forma, romlebic gamoirCevian forma-

Ta originalobiT da mravalferovnebiT. xSirad siRruis 

Weri da kedlebi dafarulia kalcitovani qerqiT. am 

mxriv, aRsaniSnavia Surubumus, qoyos (muxuris), xurus, 

saidis da sxva mRvimeebi. gvxvdeba naRvenT formebs sru-

liad moklebuli siRrueebic _  karieris, Sqerianis, ojo-

ges da sxv.  meqanikuri naleqebis siuxviT gamoirCeva _ ka-

rieris, kurzus da Sqerianis mRvimeebi, ojoges Saxti, fo-

Tolcvenisa da xaverdovanas ufskrulebi. mniSvnelovani 

sisqis Tixebi gvxvdeba qoyos (muxuris), karieris, Surubu-

mus mRvimeebsa da  xaverdovanas ufskrulSi.  
mRvimeTa klimatis warmoqmnaSi ganmsazRvrel rols 

TamaSobs siRruis forma da am formiT gamowveuli tempe-

raturuli reJimi. ramdenadac migarias masivze gvxvdeba 

yvela morfologiuri tipis siRrue, amitom mRvimeebSi 

warmodgenilia _ Tbili, zomieri, civi da maT Soris gar-

damavali klimaturi zonebi. 

hidroqselis arsebobis TvalsazrisiT, aqauri mRvime-

ebi sam tipad SeiZleba daiyos: mSral (saidi, ocindale da 

sxv.), periodul (kurzu, ojoge da sxv.) da mudmivwylian 
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(xaverdovana, foTolcvenis, mzeTunaxavi, Sqeriani, xuru, 

qoyo (muxuris), karieris, Surubumu da sxv.) mRvimeebad.   
sakvlevi raionis karstuli siRrueebi arc organul 

samyaros arian moklebulni. zogierT mRvimeSi Sesasvle-

lidan moSorebiT gvxvdeba mwvane mcenareuloba susti 

ReroebiT (mag., karieris mRvime). mRvimeTa (mag., kurzu da 

sxv.) bnel nawilebSi zogan warmodgenilia qlorofilis 

marcvlebs moklebuli balaxovani mcenareebi. 

mRvimuri fauna, romelic emsgavseba xmelTaSuazRvi-

urs, warmodgenilia kibosnairebiT, obobasnairebiT, xo-

WoebiT da sxvadasxva saxeobis mwerebiT. zogierT mRvime-

Si (Surubumu, kurzu, saidi) gvxvdeba Ramurebi. migarias 
masivze biospeleologiurad Seswavlilia mxolod Suru-

bumusa da qoyos (muxuris) mRvimeebi. Surubumus mRvimeSi 

registrirebulia 8 saxeobis uxerxemlo cxoveli, xolo 

qoyos (muxuris) mRvimeSi _ 1 saxeoba. Surubumus mRvimeSi 

arsebuli 8 saxeobidan 5 miekuTvneba fexsaxsrianebis 

(Niphargus cf. borutzkyi Birstein 1933, Paraphaenocladius sp., Plu-
tomurus shurubumuensis Barjadze, Jordana & Soto-Adames, 2018, 
Xiphocaridinella shurubumu Marin, 2018, Zenkevitchia sp.), xolo 

3 saxeoba ki rgolovani Wiebis (Embolocephalus velutinus 

(Grube, 1879), Eisenia sp., Haplotaxis gordioides (Hartmann, 1821) 
tipebs (Barjadze et al. 2018; Marin, 2018; Chertoprud et al. 2020). 

qoyos mRvimeSi binadrobs aTfexa kibo _ Xiphocaridinella 
shurubumu Marin, 2018. bolofexiani _ Plutomurus shurubu-
muensis aris Surubumus mRvimis lokal-endemi, xolo aT-

fexa kibo Xiphocaridinella shurubumu Cvens planetaze 

gvxvdeba mxolod Surubumusa da qoyos (muxuris) mRvime-

ebSi (Barjadze et. al. 2018; Marin, 2018).  

qarTul-polonuri speleologiuri eqspediciis wev-

rebis mier 2019 wels wifurias tafobSi, usaxelo naka-
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dulTan axlos, napovni iqna rkinis wida. manamde widis ar-

seboba 2004 wels daafiqsira qarTul-frangulma speleo-

logiurma eqspediciamac (sur. 33). 
 

 
 

sur. 33. qarTul-polonuri speleologiuri eqspediciis  

(2019 w.) mier mikvleuli rkinis wida 

 

sayuradReboa is faqti, rom migarias kirqvul masivze, 

daaxloebiT 40 km2 
farTobze mimofantulia rkinis hema-

titi. miwis qveS, kerZod, „zesnaxes“ mRvimeSi rkinis hema-
titi kirqvis fenebs Soris CanarTebis saxiTaa warmodge-

nili da iatakzec SesaZlebelia misi Segroveba (xaxutaiS-

vili, papuaSvili, 2021), (sur. 34).  

unda aRiniSnos, rom z. tintilozovi (1976) msgavsad 

zesnaxes mRvimisa, qvawiTelas mRvimeSi (raWa, sof. wedisis 

midamoebi) aseve miuTiTebs rkinis madnis CanarTebis arse-

bobaze, sadac Semonaxulia adamianis xangrZlivi sameur-

neo saqmianobis kvali _ widis msgavsi gamonamuSevari. va-

xuSti bagrationis (1941) mixedviT am mRvimeSi moipoveb-

dnen bevr rkinis metals. 
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2019 wels migarias kirqvuli masivis zedapirze anakrefi 
rkinis hematitis gamoyenebiT sruliad martivi meTodiT mi-

Rebuli iqna Wedadi sufTa rkina. sakiTxis SeswavliT dain-

teresebulia britanuli mxare, dagegmilia arqeologiuri 
gaTxrebis warmoeba uZvelesi rkinis saxelosnoebis Seswav-

lis mizniT (xaxutaiSvili, gilmouri, 2014). 
 

 
 

sur. 34. rkinis hematiti zesnaxes mRvimeSi  
 

unda aRiniSnos, rom migarias masivze sruli, kompleq-

suri da farTomasStabiani karstul-speleologiuri 

kvlevebi, samwuxarod, ar Catarebula. aq periodulad 

1987 wels (qarTuli-rusuli) da 1998, 2001 da 2004 wlebSi 

ganxorcielda qarTul-franguli jgufebis speleologi-

uri kvlevebi, romelsac ZiriTadad dazverviTi xasiaTi 

hqonda. samwuxarod,  arcerTi mikvleuli ufskruli bo-

lomde ar aris Seswavlili. Cvens mier migarias masivze 
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2014-2021 wlebSi Catarebuli kompleqsuri karstul-spe-
leologiuri kvlevebis dros Seswavlil iqna ukve dafiq-

sirebuli siRrueebi da mikvleul iqna 10 axali mRvime. 
Tumca garkveuli mizezebis gamo verc Cven movaxerxeT 
mniSvnelovani siRrmis karstuli ufskrulebis da Saxte-

bis safuZvliani kvleva. 
naSromSi ar gvaqvs SesaZlebloba detalurad mimovi-

xiloT migarias masivze yvela mikvleuli da nawilobriv 

Seswavlili speleoobieqtis Taviseburebebi, Tumca saWi-
rod migvaCnia ramdenadme SevCerdeT da  mokled gavec-

noT zogierT maTgans. mRvimeebis daxasiaTebis dros ga-
moyenebuli gvaqvs Cvens mier da Cveni winamorbedi qar-

Tveli da ucxoeli mkvlevarebis  (maruaSvili, 1963; 1964; 

gergedava, 1968; 1989; tataSiZe da sxv., 2009; Жан-Мишель 

Горжон и др., 2004; Chertoprud et al., 2020 da sxv.) mier mopo-

vebuli masalebi. 
Surubumus mRvime _ mdebareobs migarias masivis da-

savleT nawilSi, sofel muxuridan 3 km-Si,  md. xobiswylis 

xeobis marcxena ferdobze, zRvis donidan 314 m, xolo 

mdinaris donidan 18 m simaRleze.  mRvime gamomuSavebu-

lia  qvedacarculi (baremuli) asakis sqelSreebriv do-

lomitian kirqvebSi.  

mRvimis Sesasvleli orientirebulia Crdilo-dasav-

leTis mimarTulebiT. igi warmoadgens horizontul, or-

mxriv daxril (SuaSi amaRlebul) samsarTulian siRrues. 

wina monakveTi aRmavalia, Sida _ daRmavali. mRvime iwyeba 

momcro darbaziT, rasac agrZelebs paraleluri ganlage-

bis sami sarTuli. meore da mesame sarTulebi (zevidan 

qveviT) gauvalia. misawvdomia mxolod mRvimis zeda (pir-

veli) sarTuli, romlis ZiriTadi derefnisaTvis  damaxa-

siaTeblia viwro xvrelebi da gasasvlelebi, romelTa So-
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ris arsebuli siRrueebi sifonuri tbiT iketeba, Tumca 

gavla bolomde aris SesaZlebeli. mRvimis gamokvleuli 

nawilis jamuri sigrZe 250 m-ia (sur. 35, 36). 
 

 
 
 

sur. 35. Surubumus mRvimis gegma.  

Sedgenilia nikita kozlovis da Jeimite simones mier (2014) 
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sur. 36. Surubumus mRvimis Sesasvleli 
 

mRvimis ganivkveTi ZiriTadad sworkuTxovania, Weri 

da kedlebi uswormasworo. zeda (pirvel) sarTulSi aqa-iq 

wveTavs. wylis mudmivi nakadi gaaCnia mxolod qveda (mesa-

me) sarTuls, romelic TiTqmis mdinaris doneze gamodis 

ramdenime vokluzis saxiT. isini ,,deiZaxis“ vokluzebis 

saxeliTaa cnobili. maTi jamuri debiti saSualod 1000-

1200 l/wm-s aRwevs. uSualod mRvimis ZirSi gamomdinare 

vokluzis (abs. simaRle 303 m) saSualo xarji 250-300 l/wm-

s Seadgens. Tovlis dnobis periodSi da wvimian amindSi 
aRniSnuli vokluzis arxi mTlianad ver atarebs miRebul 
wylebs da igi siRruis samive sarTulidan gamodis gare 

zedapirze. Tovlis dnobis da wvimis Tanxvedris SemTxve-

vaSi deiZaxis vokluzebSi movardnili wylis nakadi TiT-

qmis uaxlovdeba md. xobiswylis saSualo xarjs. frangi 

speleologebis („xaverdovanas“ ufskrulSi gamdinare na-
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kadze), xolo mogvianebiT Cveni speleojgufis mier („mze-

Tunaxavis“ mRvimeSi gamaval nakadze)  Catarebuli indika-

toruli cdis safuZvelze praqtikulad dadginda, rom 
Surubumus mRvimis qveda safexurze gamdinare deiZaxis 
miwisqveSa mdinare ikvebeba wifurias qvabulsa da mimdeba-

re zolSi formirebuli miwisqveSa wylebiT. kvebis auzis 

farTobi daaxloebiT 30 km2-s aRemateba.  
mRvimis Sesasvlel darbazsa da wylis moqmedebisagan 

dacul ubnebSi gvxvdeba TiTqmis yvela saxis naRvenTi for-

ma – stalaqtitebidan dawyebuli, heliqtitebis CaTvliT.  

kedlebi morTulia „gaqvavebuli CanCqerebiT“ (sur. 37).  
 

 
 

sur. 37. naRvenTi formebi Surubumus mRvimeSi  

(nikita kozlovis  foto) 
 

fskerze warmodgenilia Tixis naleqebi. gvxvdeba sxva-

dasxva zomis rogorc kirqvis, ise porfiritis (qviSaqva da 

sxv.) qvargvalebi, romlis Sesaxebac sxva mkvlevarebic 

(gergedava, 1989) miuTiTeben. es ukanaskneli am midamoebi-

saTvis ar aris damaxasiaTebeli da mRvimeSi motanili unda 

iyos Sori, wifurias sinklinuri qvabulis miRma mdebare 

porfiritul-qviSaqvuri naleqebiT agebuli adgilebidan. 

am varaudis da mRvimis evoluciis (terigenuli naleqebis 
mkvebavi provinciebis da masalis transportirebis gzebis 

dadgena; liTologiuri informaciis safuZvelze mRvimeSi 
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mimdinare sedimentologiuri procesebis Taviseburebebis 

axsna, regionis paleogeografiuli mdgomareobis gaTva-

liswinebiT) dadgenis mizniT momavalSi  saWirod migvaCnia 

Catardes mRvimeSi arsebuli terigenuli (gansakuTrebiT 

aloqtonuri) naleqebis  liTologiuri kvleva.  terigenu-

li naleqebis asakis ganvsazRvriT, SevZlebT mRvimis war-

moSobis asakis zeda zRvarTan miaxloebas (leJava, 2015; 

Asanidze et al., 2017a). 
mRvimis qveda, mudmiv nakadiani sarTulis Sesasvleli, 

rogorc Cans, geologiur warsulSi aq ganviTarebuli 

mZlavri kldezvavis an Rvarcofis (an orivesi erTad) Se-
degad amoiqola da masSi gamdinare nakadma gza gaikafa  

dRis sinaTleze deiZaxis vokluzebis saxiT. 

Surubumus mRvimes klimaturi TvalsazrisiT Tbil, 

uqaro tips miekuTvneba. dakvirvebebis Sedegad dadginda, 

rom gare zedapirze ivnisSi, haeris 230C-iani temperatu-

ris pirobebSi mRvimis SesasvlelTan haeris temperatura 

13,50C aRwevs. Casasvlelidan 15 m siRrmeze, pirvel sifo-

nur tbasTan, haeris temperatura 12,50C-mde ecema. siR-

rmisaken haeris temperatura kidev ufro mcirdeba da 

mRvimis mosworebul fskerze, romelic amave dros hif-

sometriulad yvelaze dabla mdebare ubania, 120C aRwevs. 

mRvimeSi haeris temperaturis maqsimumi 13,70C-ia, minimumi 

11,40C bolo monakveTSi, sifonuri tbis siaxloves aRiniS-

neba. haeris temperaturis amplituda aRniSnul periodSi 

1,5-2,00 C-ia, xolo dReRamuri  0,2-0,40C-is farglebSi ic-

vleba. Sesasvlel nawilSi Ramurebi budoben mcire rao-

denobiT. mRvime advili gasavlelia. 

Surubumus mRvimis midamoebSi igor fiCxaiasa (Cxo-

rowyus municipalitetis istoriuli muzeumis bunebis 

ganyofilebis gamge) da laSa mebonias (Jurnalisti) mier 
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mikvleul iqna andezitisgan damzadebuli saCexiseburi 

iaraRi, romelsac xSiri gamoyenebis Sedegad gverdebi 

mogluvebuli aqvs (sur. 38).  
 

 
 

sur. 38. qvis saCexi (Surubumus mRvimis midamoebi) 

 
arqeolog guram CxataraSvilis varaudiT araa gamo-

ricxuli, aRniSnuli iaraRi  xelculad yofiliyo gamoye-

nebuli (CxataraSvili, 2021). masze kargad Cans satare ad-

gili, romelic xelSi ukeT Weris mizniT specialurad iyo 

amoWrili. araa gamoricxuli, rom Surubumus mRvimeSi 
arqeologiuri kvlevebis Sedegad momavalSi mikvleul iq-

nas qvis xanis Semcveli kulturuli fenebi. 

mRvimes miakvlia da aRwera igor fiCxaiam 1979 wels, 

xolo 1989 wels Seiswavla boris gergedavam.  

qoyos (muxuris) mRvime _ mdebareobs md. xobiswylis 

marcxena mxareze, sof. qoyos (ducxonas) teritoriaze, 
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muxuridan 1,5-2 km-is daSorebiT, zR.d. 300 m da mdinaris 

donidan 20 m simaRleze, soflis sasaflaos mimdebare te-

ritoriaze. 

Sesasvleli ixsneba dasavleTis mimarTulebiT. mRvime 
gamomuSavebulia zedacarcul TxelSreebriv kirqvebSi 

da warmoadgens aRmaval siRrues, romelic tipiur gvira-

bisebur formas TiTqmis bolomde inarCunebs. mRvimis Se-

sasvlelSive warmodgenilia  naRvenTi warmonaqmnebi, 

msxvili, beberi stalaqtitebis saxiT.  

mRvimis jamuri sigrZe 1 km-s aRemateba, derefnis sa-

Sualo sigane 3 m, xolo Weris simaRle 2,5 m-ia (sur. 39, 40). 
 

 

 
 

sur. 39. qoyos mRvimis sqematuri gegma  

(Sedgenilia vladimer kiselevis, aleqsei Sumskisa da  

viqtor komarovis mier 1991 wels) 
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sur. 40. qoyos (muxuris) mRvimis Sesasvleli da  
mRvimeSi gamdinare nakadi 

 

mRvimidan gamoedineba 23-25 l/wm debitis mqone mud-

mivmoqmedi nakadi, romelic soflis mosaxleobis wyalmo-

maragebisaTvis gamoiyeneba. nakadi mRvimis mTel sigrZeze 
oTx sifonur tbas warmoSobs da boloSi meoTxe tbis miR-

ma derefani gauvali da lamiT amovsili napraliT ixSoba. 
oTxive sifoni gavlil iqna rusi speleomyvinTavebis mier 

(komarovi da sxv.) 1991 wels.  

klimaturi TvalsazrisiT igi Tbil, uqaro tips mie-

kuTvneba. mRvimis Sesaxeb pirveli cnoba da aRweriloba 

boris gergedavas (1989) ekuTvnis. 

karieris mRvime _ mdebareobs sof. muxuris Temis 

centridan 2 km-is moSorebiT, migarias kirqvuli masivis 

ukidures dasavlur nawilSi, md. xobiswylis marcxena mxa-

res, zRvis donidan 310 m,  xolo mdinaris donidan 30 m si-

maRleze. saavtomobilo gzidan daSorebulia 200 m-iT. e. 

w. bajayus kanionis gavliT, karieris mxridan mRvime Zne-

lad misadgomia (sur. 41). 

mRvime gamomuSavebulia zedacarculi (turoni) asakis 

TxelSreebriv (0,3 m) kirqvebSi. Wers bolomde gauyveba ver-

tikaluri wolis  teqtonikuri naprali. Sesasvleli orien-
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tirebulia aRmosavleTis mimarTulebiT da warmodgenilia 

4 m simaRlisa da 5 m siganis Riobis saxiT. Sesasvleli darba-

zi sworxazovnad miemarTeba 25 m sigrZemde, romlis miRma 

wylian derefans 250-e metrze 5 metriani safexuriT gamoe-

yofa meore sarTuli da gauvali napraliT maleve iqoleba. 

qveda sarTulis fskerze warmodgenilia momcro tba, rome-

lic 30-e metrze  nazvaviT ixSoba (sur. 42). 

 

 
 

sur. 41. karieris mRvimis Sesasvleli da ngreuli lodnari Zi-

riTadi derefnis gaswvriv (roman Tolordavas foto) 
 

 

 
sur. 42. karieris mRvimis gegma (gergedava, 1989) 
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derefnis maqsimaluri sigane 8 m, xolo Weris simaRle 

10 m-s aRwevs. fskerze gaedineba 2 l/wm debitis mqone mud-

mivmoqmedi nakadi, romelic dacxonas ferdobebidan Se-

momavali wylebiT sazrdoobs. wylis maqsimaluri debiti 

gazafxulze xangrZlivi wvimebis periodSi 100 l/wm-s aR-

wevs. fskeri mTel sigrZeze kirqvis lodebiTaa mofenili, 

gamonakliss warmoadgens 10 m simaRlis darbazuli gafar-

Toeba, sadac Tixis mZlavri fenebia warmodgenili. klima-

turi TvalsazrisiT igi Tbil, qarian tips miekuTvneba. 

mRvimes gavlili aqvs nakadur-talanuri stadia, amJa-
mad kvdomis procesSia da intensiurad mimdinareobs misi 

amovseba wylis meqanikuri naleqebiT. Sesasvlelidan 30-e 

metrze napovnia naxSiris fena (ar aris gamoricxuli, 

mRvime warsulSi TavSesafrad yofiliyo aTvisebuli). 

mikvleuli da aRwerilia boris gergedavas  mier 1989 

wels. 

SiqSas I Wa _ mdebareobs mdinare SiqSas saTaveSi, 

zRvis donidan 250 m, xolo mdinaris donidan 5 m simaRle-

ze. misi siRrme 6 m, sigane ki 4 m-ia. fskeri TiTqmis hori-

zontaluria. gamomuSavebulia paleocen-qveda eocenuri 

asakis TxelSreebriv kirqvebsa da mergelovan kirqvebSi. 

Wis fskeris qveS gaedineba SiqSas vokluzuri nakadi, ro-

melic mdinare SiqSas saTaves qmnis.  
Wa mikvleuli da  Seswavlilia  monografiis avtorTa 

mier 2019 wels. 

SiqSas II Wa _ mdebareobs SiqSas I Wis aRmosavleTiT, 

zRvis donidan 280 m da md. SiqSas donidan 25 m simaRleze. 

Wa ganviTarebulia wriuli formis 12 m diametris mqone 

CaqceviTi tipis karstuli Zabris fskerze. WaSi Casasvle-

lis diametri 1 m-ia. 8 metriani siRrmis vertikaluri sa-
fexuris Semdeg  mniSvnelovnad daxril monakveTSi gada-
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dis da 3-4 metris Semdeg adgilobrivi lodnariT da dro-

ebiTi nakadebis mier Semotanili masaliT iqoleba. gamo-

muSavebulia paleocen-qveda eocenuri asakis TxelSreeb-

riv  kirqvebsa da mergelovan kirqvebSi.   WaSi Casasvle-

lad saWiroa speleosaWurveli. 
Wa mikvleuli da  Seswavlilia  monografiis avtorTa 

mier 2019 wels. 

ocindales Wa _ mdebareobs md. SiqSas xeobis Crdilo-

eTiT, muxuri-wifurias bilikis axlos, zRvis donidan 575 

m da mdinaris donidan 305 m simaRleze. mRvime gamomuSave-

bulia zedacarculi asakis TxelSreebriv, lebariis an-
tiklinis TiTqmis yiraze mdgar kirqvebSi da mergelovan 

kirqvebSi. 

Was spiraliseburi forma gaaCnia da vrceldeba 25 

metris siRrmemde. Casasvlelis garSemoweriloba 2,5-3 m 

aRwevs. qimiuri naleqebidan gvxvdeba zrda SeCerebuli 

stalaqtitebi da stalagmitebi, meqanikuridan _ ngreuli 

lodnari. WaSi Caedineba droebiTi nakadebi. klimaturi 

TvalsazrisiT igi civ, uqaro tips miekuTvneba. haeris 

temperatura zedapirze 22,30, fskerze _ 9,80 iyo 

(5.06.1987). WaSi Casasvlelad saWiroa speleosaWurveli. 

Wa  mikvleulia levan maruaSvilis mier 1964 wels. aR-

weriloba ekuTvnis boris gergedavas (1989). 

ocindales mRvime _ mdebareobs yofili sof. ocinda-

les midamoebSi, ocindales mamaTa monastris ezos ukidu-

res aRmosavleT nawilSi, qarafovani flatis ferdobze, 

zRvis donidan 630 m simaRleze. mRvime gamomuSavebulia 

paleocen-qveda eocenis asakis TxelSreebriv kirqvebSi. 

igi daRmavalfskeriani gvirabis tipis mqone siRruea. Se-

sasvlelis sigane 0,8-1,0 m-ia, simaRle 1,5 m. mRvimis saSua-

lo sigane 1,5-2,0 m, simaRle 2,0-2,5 m, xolo fskeris daxra 
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100-150-ia da siRrmeSi 200-250 m-mde izrdeba. mRvimis sigrZe 

15 m-s aRwevs da boloSi naSali masaliT iqoleba. 

mRvime mSralia. gamomSrali naRvenTi formebi mcire 

saxiT SemorCenilia mis erTaderT mcire ganStoebaSi, aqve 

ganviTarebulia travertinis sqeli fena. aq kedlis zona-

Si nanaxi iqna xaris Tavis formis naRvenTi warmonaqmni, 
romelic amJamad Cxorowyus municipalitetis istoriul 

muzeumSi inaxeba. mRvime sainteresoa arqeologiuri da 

sameurneo TvalsazrisiT. SesaZlebelia misi samarne an sa-

macivre daniSnulebisaTvis aTviseba, rac monastris be-
rebs gaudvilebs malfuWebadi kvebis produqtebis gar-

kveuli droiT  Senaxvas.  keTilmowyoba ki arcTu ise did 

xarjebTan iqneba dakavSirebuli (sur. 43). 
mRvime mikvleuli da  Seswavlilia  monografiis av-

torTa mier 2017 wels. 

 

 
 

sur. 43. a) ocindales mRvimis Sesasvleli  

b) ocindales monasteri 

 
ojoges (sajago) Saxti _ mdebareobs migarias masivis 

samxreT ferdobze, md. xurus saTaveebTan, adgil ojoges 

midamoebSi (SedarebiT Znelad misadgom ferdobze). Sesas-

vleli ixsneba zRvis donidan 660 m simaRleze, md. xurus 
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(md. oCxomuris marjvena Senakadi) usaxelo Senakadis mar-

cxena napirTan (6-7 m daSorebiT), mdinaris donidan 1,5 m si-

maRleze. Saxti iwyeba 9-10 m diametris CasasvleliT da 30 m 

siRrmemde vertikalurad eSveba. gzadagza aCens mcire sa-

fexurebs da 40 metris siRrmeze daxrilfskerian derefan-

Si gadadis, romelsac sami ganStoeba (dasavleTis mxridan 

ori da aRmosavleTis mxridan erTi) gamoeyofa da TiToeu-

li gumbaTovan darbazebs qmnis. 25 m siRrmeze, Saxtis erT-
erT darbazSi kedlis horizontaluri napralidan gamodis 

wneviani nakadi (debiti 3-4 l/wm), romelic zemoxsenebul 
zedapirul mdinares unda eparebodes kirqvebSi ganviTare-

bul napralTa saSualebiT (sur. 44). 
 

 
 

sur. 44. ojoges Saxtis gaswvrivi Wrili 
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Saxti gamomuSavebulia turonuli (zeda carci) asakis 

masiur kirqvebSi. naRvenTebiT Raribia, SeimCneva kalci-

tis Canasaxuri formebi. fskerze gvxvdeba lodnari da  

Sinaur cxovelTa Zvlebi. klimaturi TvalsazrisiT mie-

kuTvneba civ, uqaro mRvimeTa tips. haeris temperatura 

icvleba 10,30-dan 9,80-mde (fskerze). mRvimeSi gasavlelad 

saWiroa speleosaWurveli.  

mRvime  mikvleulia levan maruaSvilis mier 1964 wels. 
aRweriloba da gaswvrivi Wrili ekuTvnis boris gergeda-

vas (1989). 

nafiCxovos mRvime _ mdebareobs md. xurus auzSi, mdi-

naris saTaveebSi, sajagos Saxtis Crdilo-dasavleTiT 

1000 m absolutur simaRleze. mRvime Sesasvleli ixsneba 

karstuli Zabris kideSi. mRvimis gavlili nawilis sigrZe 

70 m-ia, sigane 2-3 m, Weris simaRle 7-8 m. ganviTarebulia 

naRvenTi formebi. mRvimeSi uberavs  gamWoli qari. mRvime 

siRrmeSi 70 metris Semdeg Znelad dasaZlevia da warmodge-

nilia viwro gasasvlelebiT da fskerze ganviTarebuli We-

biT. mikvleulia da aRwerilia igor fiCxaias mier (sur. 45).  

 

 
 

sur. 45. naRvenTi formebi nafiCxovos mRvimeSi 

 

xurus mRvime _ mdebareobs md. xurus xeobis zemo 

welSi (kaptirebuli wyaroebidan daaxl. 0,5 km-Si), misi 
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marcxena Senakadis saTaveebSi, mdinaris donidan 25 m, xo-

lo zRvis donidan 298 m simaRleze. warmoadgens aRmaval-

fskerian, subhorizontul wylian mRvimes (sur. 46). 
 

 
 

sur. 46. xurus mRvimis Sesasvleli da misi wyliani derefnebi 

 

mRvime gamomuSavebulia Sreebriv, samxreTisaken 10-

120-iT daxril paleocen-qveda eocenur kirqvebSi. Sesas-

vleli (simaRle 2-2,2 m, sigane 2,2-2,5 m) ixsneba xevis mar-

cxena damrec ferdobze Crdilo-dasavleTis mimarTule-

biT. 

mRvimes mTel sigrZeze, iataksa da nawilobriv ked-

lebze gauyveba travertinebi da kalcitis sqeli qerqi. 

Sesasvlelidan gamoedineba 0,5 l/wm debitis mqone nakadi, 
romelic gzadagza aCens Zalze STambeWdav da lamaz tbeb-

sa da lagunebs (siRrme 0,3-0,7 m da zogan 1 m). mRvimis ja-
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muri sigrZe 80 metria, saSualo sigane da simaRle 2-3 met-

ri.  mRvime boloSi mTavrdeba ori ganStoebiTa da sifo-

niT, romlis miRma ucnobi sicarieleebi unda arsebobdes. 
mRvimis haeris temperatura Sesasvlelidan siRrmisaken 

18,40-dan 13,0-12,50-mde mcirdeba. mRvimeSi gasavlelad sa-

Wiroa wyalgaumtari kombinizonebi.  
mRvime mikvleuli da aRwerilia monografiis avtor-

Ta mier 2016 wels. 

saidis mRvime _ mdebareobs md. oCxomuris CanCqerTan 

axlos, mdinaris marjvena mxares, zRvis donidan 750 m si-

maRle. mRvime gamomuSavebulia qvedacarculi (urgonuli 

faciesi) asakis masiur kirqvebSi, teqtonikur napralTa 

gaswvriv, SreTa daxris sawinaaRmdegod. 

mRvime aRmavalfskeriania da daxSuli. misi Sesasvle-

li ganieri (15 m) da maRalWeriania (7 m). siRrmeSi ganivkve-

Ti mcirdeba da samkuTxedis formas iRebs. mRvime orien-

tirebulia CrdiloeTis mimarTulebiT. misi sigrZe 20 m-s 

aRwevs. siRruis boloSi mas ukavSirdeba vertikalurad 

aRmavali 15 m simaRlis ganieri xvreli (,,orRanis mili“). 

qimiuri naleqebiT Raribia. kedlebi zogan dafarulia 

kalcituri qerqiT. mRvime moklebulia gamdinare nakads. 

masSi ar SeimCneva droebiTi nakadebis moqmedebis kvali. 

igi Tbil, uqaro mRvimeTa tips miekuTvneba da TiTqmis 

bolomde aris ganaTebuli. mRvimeSi haeris  saSualo tem-

peratura 15,50-ia, ganStoebaSi _ 13,80,   mRvimeSi gvxvdeba 

obobebi, mTibavebi da sxv. mRvimis aRmaval, vertikalur 

monakveTebSi budoben Ramurebi. maTi raodenoba mcirea 
da mxolod erTi saxeobiT _ mcire cxirnalaTia warmod-

genili. mRvime advili gasavlelia.  
mRvime mikvleuli da Seswavlilia boris gergedavas 

mier 1989 wels. 
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kurzus mRvime _ mdebareobs migarias masivis samxreT 

ferdobze, sof. kurzus teritoriaze (martvilis munici-

palteti), lebardesaken mimavali gzidan marcxniv, md. te-

xuris marjvena mxares, zRvis donidan 400 m da md. texu-

ris donidan 150 m simaRleze (sur. 47).  

 

 
 

sur. 47. kurzus mRvimis gegma 

 
mRvime gamomuSavebulia paleocenuri asakis kirqvebSi 

damewyril ferdobsa da uZrav nawils Soris. igi aRmavali, 

gvirabis tipis gamWoli siRruea da Crdilo-aRmosavle-

Turi mimarTuleba aqvs. mRvimis Crdilo-dasavleTuri Se-

sasvleli 15 m-iani safexuriT iwyeba, mTavari gvirabis 

sigrZe 150 m aRwevs; inviTarebs 8 da 10 m sigrZis ganStoe-

bebs. mRvime 40 m manZilze WeriT aris gadaxuruli, sxva 

monakveTebi gaxsnilia. Weris simaRle 20-25 metris, xolo 

sagane 10-15 metris farglebSi meryeobs. fskeri umniSvne-

lo amaRlebas ganicdis. qimiuri naleqebiT Raribia, iSvia-

Tad gvxvdeba mcire zomis stalaqtitebi. meqanikuri nale-

qebidan gvxvdeba Weris ngreuli masala. igi qarian mRvime-

Ta klimatur tips miekuTvneba. mRvimis Sesasvlelidan 15 

m-is daSorebiT haeris temperatura  18,50, xolo ganStoe-

baSi -13,80 aRiniSna. mRvime moklebulia gamdinare nakads. 
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masSi Tavisuflad xvdebian atmosferuli naleqebiT war-

moqmnili wylebi, romelic swrafad iJoneba siRrmeSi nap-

ralebis saSualebiT. mRvime advili gasavlelia. siRruis 

ganStoebaSi budoben Ramurebi. 
mRvime mikvleuli da Seswavlilia boris gergedavas 

mier 1989 wels. 

Sqerianis mRvime (vano guledanis saxelobis) _ mdeba-

reobs wifurias qvabulis Crdilo-dasavlur nawilSi, zR. 

donidan 950 m simaRleze. gamomuSavebulia qvedacarculi 

(baremuli) asakis  Txel da saSualo Sreebian kirqvebSi. 

mRvime ixsneba 18-20 m siRrmis da 15 m diametris Sveul-

kedlebiani karstuli Zabris Crdilo kedlis ZirSi. mRvime 

aRmavali da daxSulia, Sesasvleli nawilobriv Camongreu-

lia. iwyeba viwro SesasvleliT, siRrmeSi maRldeba da far-

Tovdeba. jamuri sigrZe 70 metrs aRwevs. igi Sedgeba urTi-

erTperpendikularuli (ganeduri da meridianuli) monak-

veTebisagan, romlebic struqturul napralebs emTxvevian 

da alag-alag darbazebis saxiT farTovdebian. aseTi eqvsi 

momcro darbazia warmodgenili. mRvime qimiuri naleqebiT 

Raribia. Werze ganviTarebulia vertikaluri siRrueebi _ 

„orRanis milebi“, saidanac miwa cviva. mRvimis Weri bevrgan 

ingreva. fskeri mofenilia kirqvis lodebiT. qvaTacvenis 

gamo mRvimeSi gadaadgileba saSiSia. mRvimidan gamoedineba 
mcire debitis mqone nakadi da iqve kirqvis napralebSi Cae-

dineba (sur. 48). 

mRvime  mikvleulia levan maruaSvilis mier 1964 wels. 

aRweriloba ekuTvnis boris gergedavas (1989). damatebiTi 

cnobebi mopovebulia avtorTa koleqtivis mier 2019 wels. 
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sur. 48. Sqerianis mRvime 
 

makenas Saxti _ mdebareobs mwyemsebis sadgomidan da-

savleTiT 750 metrze, zRvis donidan 1080 m. simaRleze. 

Saxtis sawyisi siRrme 47 metria. Saxtis Sua monakveTSi  
sakmaod viwro gasasvlelis miRma ramdenime Wis Casasvle-

li ixsneba. bolo monakveTis siRrme 16 metrs aRwevs. ja-

muri siRrme ki 65 metria. Saxti mikvleulia metyeve fri-
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don sajaias (,,makena“) mier. pirveli Casvla da agegmva ga-

naxorciela frangma speleolgma filip pikardma 2001 

wels (sur. 49). 
 

 
 

sur. 49. makenas Saxtis gaswvrivi Wrili da gegma  

(Jan miSel gorJoni da sxv., 2004) 
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mamukas Saxti _ mdebareobs wifurias qvabulSi, zRvis 

donidan 1060 metris simaRleze. SaxtSi Casasvleli sakma-

od viwro xvrelia, Tumca masSi CaRweva did sirTules ar 

warmoadgens. momdevno 10 metriani safexuri momcro dar-

bazSi gadadis. Casasvlelidan 37 metris siRrmeze Saxtis 
fskeri mkveTri mosaxvevis Semdeg gauvali napraliT ixSo-

ba. mRvimis Semdgomi gagrZeleba  xvrelis gafarToebis ga-

reSe SeuZlebelia. 

Saxti mikvleulia qarTul-rusuli speleojgufis mi-

er 1987 wels. siRruis gegma da Wrili Sedgenilia frangi 

speleologebis mier 1998 wels (sur. 50). 
 

 
 

sur. 50. mamukas Saxtis gaswvrivi Wrili da gegma 

(Jan miSel gorJoni da sxv., 2004) 
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mzeTunaxavi (zesnaxe, meandruli) mRvime _ mdebareobs 

adgil wifurias dasavluri  nawilis samxreTiT, mwyemse-

bis wyaros maxloblad (200-250 m-Si), zRvis donidan 973 

metr simaRleze. gamomuSavebulia qvedacarculi (baremi) 

asakis kirqvebsa da mergelebSi (sur. 51). 
 

 
 

sur. 51.  mzeTunaxavis (meandruli, zesnaxes)  
mRvimis Sesasvleli 

 

mRvime ixsneba 4 m siRrmis Wis kideSi, romelsac daR-

mavali, safexurebiani da mkveTrad meandrirebuli viwro 

derefani agrZelebs. wylis eroziuli moqmedebis Sedegad 

kedlebi da Weri moSandakebulia, ris gamoc mRvime TiT-

qmis moklebulia naRvenT formebs. mRvimis gamokvleuli 

nawilis sigrZe 1500 m-ia, siRrme 300 metrs aRwevs, bolo 

monakveTSi sifonuri tbaa warmodgenili. safexurTa Zir-

Si mravlad gvxvdeba lodnari masala, xolo  siRruis ji-

beebSi Tixis danagrovebia warmodgenili. 
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mRvime zomier, uqaro klimatur tips ganekuTvneba. 

zedapirze haeris temperatura 12,90, xolo 20 m siRrmeze 

11,40 
aRiniSna (3.10.1986). mRvimeSi gaedineba mcire debitis 

(3-5 l/wm) mqone nakadi, romlis xarji siRrmeSi matulobs. 
igi gauyveba siRruis mTavar magistrals da gzadagza Can-

Cqerebsa da mcire siRrmis tbebs aCens. Cveni saeqspedicio 

jgufis mier 2015 wels mRvimeSi gamdinare nakadze gan-

xorcielda SeRebili wylis trasirebis eqsperimenti (in-

dikatoruli cda), romlis drosac zesnaxes mRvimeSi gama-

vali SeRebili nakadi Surubumus mRvimis (md. xobiswylis 

xeoba) ZirSi  gamomdinare deiZaxis vokluzebSi dafiqsir-

da. mRvimis dasaZlevad saWiroa speleosaWurveli. 
gamokvleulia vaxuSti bagrationis geografiis in-

stitutis speleoeqspediciebis mier 1986 da 2019 wels. 

wifurias I Wa _ mdebareobs wifurias qvabulis sam-

xreT nawilSi, tyian ferdobze, zRvis donidan 960 m simaR-

leze. igi gamomuSavebulia qvedacarculi (urgonuli fa-

ciesi) asakis masiur kirqvebSi. Wis Casasvleli gafarToe-

buli napralis saxes atarebs. misi siRrme 50 m-s aRwevs. Wa-

Si Casasvlelad saWiroa speleologiuri saWurveli. 

Seswavlilia levan maruaSvilis mier 1964 wels. 

wifurias I Saxti _ mdebareobs adgil wifuriaSi, zR. 

donidan 950 m simaRleze. gamomuSavebulia qvedacarculi 

(urgonuli faciesi) asakis masiur kirqvebSi. daRmavali 

daxSuli mRvimis Sesasvleli Zabris kalTaze ixsneba. igi 

iwyeba 3-4 m siRrmis vertikaluri monakveTiT, rasac dax-

rilfskeriani gvirabi mosdevs da 30 metr sigrZeze nazva-

viT iqoleba. siRruis jamuri siRrme 6-7 m udris. advili 

gasavlelia.  

Seswavlilia levan maruaSvilis mier 1964 wels. 
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wifurias II Saxti _ mdebareobs adgil wifurias mida-

moebSi zRvis donidan 965 metr simaRleze. gamomuSavebu-

lia qvedacarculi asakis masiur kirqvebSi. Saxti iwyeba 2 

m diametris xvreliT, romelic 10 m siRrmeze orad ito-

teba da mozrdil darbazSi eSveba. fskeridan dasavleTis 
mimarTulebiT uswormasworo derefani aRmavali fskeri-

Ta da mokle safexurebis monacvleobiT 20 m-mde grZel-

deba. Saxtis jamuri sigrZe 50 metri, xolo siRrme 30 m-ia. 

Casasvlelad saWiroa speleosaWurveli. 

Seswavlilia levan maruaSvilis mier 1964 wels. 

wifurias I mRvime _ mRvime ganviTarebulia wifurias 

qvabulis dasavleT nawilSi, mwyemsebis sadgomidan aRmo-

savleTiT 150-200 metrSi, gruntis gzasTan axlos (12-15 m-

Si), Zabris Ziridan 1 m simaRleze, 1008 m absolutur si-

maRleze. gamomuSavebulia qvedacarculi asakis kirqveb-

Si. mRvime warmoadgens orsarTulian gvirabis tipis siR-

rues. misi Sesasvleli warmodgenilia viwro, 40-50 sm dia-

metris xvreliT, saidanac vxvdebiT 25 m sigrZeze zeda sa-

fexurze da maleve iqoleba. qveda safexuri, romelic 

ganviTarebulia zeda safexuridan 1 metriT dabla,  

vrceldeba 10-12 metris sigrZeze da daRmavalfskeriania. 

mRvimis saSualo sigane 1 m-ia. mRvimis zeda safexuri mSra-

lia, xolo qveda nestiani; etyoba droebiTi nakadebis 

moqmedebis kvali. zeda safexurze warmodgenilia sustad 

gamoxatuli naRvenTebi. mRvimis jamuri sigrze 40-45 met-

ria. mRvimis umetes nawilSi gadaadgileba SesaZlebelia 

mxolod daxril da mcocav mdgomareobaSi (sur. 52).  
mRvime mikvleuli da  Seswavlilia  monografiis av-

torTa mier 2019 wels. 
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sur. 52. wifurias I mRvimis Sesasvleli 
 

wifurias II mRvime _ ganviTarebulia wifurias qva-

bulSi, mwyemsebis sadgomidan aRmosavleTiT 0,5 km-Si, 
gruntis gzis mimdebared ganviTarebuli CawoviTi 

brtyelZiriani Zabris kideSi, zRvis donidan 1002 m simaR-

leze. mRvime gamomuSavebulia qvedacarculi asakis kir-

qvebSi. 
mRvimis Sesasvleli viwro da nawilobriv amoqolili 

iyo ngreuli lodnari masaliT, romlisgan gawmendis Sem-

deg qarTul-polonurma speleojgufma moaxerxa mRvimeSi 

SeRweva. mRvime mTlianad ganviTarebulia vertikalur 

napralSi, romelic TvalnaTliv daikvirveba zedapirzec. 
mRvime Sedgeba daxrilfskeriani da mcire vertikaluri 

safexurebisagan, romlis gamokvleuli nawilis jamuri 

sigrZe 35 m-s aRwevs (saSualo sigane 1,2 m, xolo saSualo 

simaRle 1,6 m). igi boloSi nazvavi lodebiT iqoleba. sava-
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raudod, mRvime lodebis iqiTac  grZeldeba, ris safuZ-

velsac gvaZlevs mRvimeSi moZravi  haeri. mRvime qimiur 

naleqebs moklebulia. gvxvdeba  nazvavi lodnari masala. 

advili gasavlelia (sur. 53). 
mRvime mikvleuli da  Seswavlilia  monografiis av-

torTa mier 2019 wels. 

 

 
 

sur. 53. wifurias II mRvimis Sesasvleli 

 
wifurias  II Wa _ ganviTarebulia wifurias qvabulSi, 

wifurias II mRvimis siaxloves (50 m-Si), mwyemsebis sadgo-

midan 550 m-Si, gruntis gzis mopirdapire mxares, zRvis 

donidan 1010 m  simaRleze. mRvime gamomuSavebulia qveda-

carculi asakis kirqvebSi. 

Wa mTlianad ganviTarebulia vertikalur napralSi, 

romelic TvalnaTliv daikvirveba zedapirze. WaSi Casas-

vlelis sigane 1-1,2 m-ia, xolo sigrZe 4 m da siRrmeSi TiT-

qmis aseTive zomas inarCunebs. Wis vertikaluri safexu-

ris siRrme 12 m-s aRemateba da Semdgom daxrili fskeriT 

grZeldeba 5 m-de, romelic nawilobriv iqoleba lodnari 

masaliT da gauvali xdeba. WaSi CasaSveblad saWiroa spe-

leosaWurveli (sur. 54).  
mRvime mikvleuli da  Seswavlilia  monografiis av-

torTa mier 2019 wels. 
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sur. 54. wifurias  II Wa 

 
Tamaris  ufskruli _ mdebareobs  wifurias qvabulis 

Crdilo ferdobze, tyis zonaSi, xaverdovanas ufskrulis 

CrdiloeTiT 70-80 metrSi, mozrdili nekerCxlis xis fes-

vebis ZirSi. siRrueSi Casasvleli warmoadgens 40-50 sm di-

ametris wriuli formis xvrels, romelic Tavdapirvelad   

gadadis 4-5 metris sigrZis da 300-iani daxrilobis mqone 

gvirabis formis monakveTSi. es ukanaskneli siRrmeSi ic-

vleba sxvadasxva zomis daxrili da vertikaluri monakve-

TebiT, romelic 70 m siRrmeze Tixis sacobiT ixSoba. siR-

rue moklebulia qimiur naleqebs. uxvadaa warmodgenili 

Tixnari masala. ufskrulis dasaZlevad saWiroa speleo-

saWurveli (sur. 55).  
ufskruli mikvleuli da  Seswavlilia  monografiis 

avtorTa mier 2019 wels. 
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sur. 55. Tamaris ufskrulSi Casasvleli 

 

xaverdovanas (wifurias kombinirebuli, „zamSevaia“) 
ufskruli _ mdebareobs adgil wifurias qvabulis Crdi-

lo nawilSi, tyian zolSi, zR. d. 1050 m simaRleze. gamomu-

Savebulia qvedacarculi (baremi) asakis kirqvebsa da mer-

gelebSi. mRvimis wina monakveTi iwyeba 10 metri diametris 

mqone vertikaluri, 62 metris siRrmis SaxtiT, romlis 
fskeri kirqvis blokebiTa da mcenareTa ReroebiT mofe-

nili lamazi darbaziTaa warmodgenili. darbazis boloSi, 
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9 metris siRrmis Wis fskerze, viwro xvrelis miRma,  dax-

rili derefani 5, 5, 10, 5 da 7 metriani safexurebis spira-

liseburi ganlagebiT eSveba siRrmeSi. meore Wis fskerze 

wylis nakadi Cndeba, romelic 12 m-iani safexuriT fsker-

ze SedarebiT mozrdil, mudmivmoqmed nakads uerTdeba da 

50 metris Semdeg 5 m siRrmis miwisqveSa tbas warmoSobs. 

amrigad, mudmivi nakadi Semodis 50 m siRrmeze (debiti 60 

l/wm) da miwisqveSa mdinare mRvimes mTel sigrZeze gauyve-

ba, gzadagza aCens CanCqerebsa da momcro tbebs. boloSi 

Tixiani derefnis Weri mkveTrad dabldeba da 250 metris 

siRrmeze Tixis sacobiT ixSoba.  1988 wlis eqspediciis 

dros  qarTul-rusuli speleojgufis wevrebi swored am 

adgilas SeCerdnen (sur. 56, 57, 58).  

 
 
 

 
 

sur. 56. xaverdovanas mRvimis gaswvrivi Wrili da gegma 

(Jan miSel gorJoni da sxv., 2004) 
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sur. 57. xaverdovanas ufskrulis Casasvleli 

 

 
 

sur. 58. xaverdovanas (wifurias kombinirebuli) ufskruli  

(kiril bagrinis foto) 

 
1998 wels frang speleologTa jgufi Jan miSel gor-

Jonis, filip pikardisa da natali vanaras SemadgenlobiT, 
Tixis sacobisa da nazvavi lodnaris daZlevis Semdeg mdi-

naris kalapotisa da 150 m sigrZis wyliani derefnis gav-

liT kvlav gauval napralTan SeCerdnen. Tumca drois 
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uqonlobis gamo Saxtis kvleva droebiT Sewyda.  altimet-

ri ki  350 metr siRrmes uCvenebda. 
xaverdovanas ufskrulSi Semosul nakadebs  donis 

Zlieri meryeoba axasiaTebs. frang speleologTa jgufi 

gaocebuli darCa me-9 da me-10 safexurebs Soris wylis na-

kadis uecari movardniT. wyali Semovida 50 sm simaRlisa 

da 1 metri siganis nakadis saxiT. mRvimeSi arsebuli mcire 

CaRrmavebebi uecrad 1 metrze meti siRrmis tbebad gada-

iqca. wyaldidoba, rogorc wesi, dakavSirebulia Tavsxma 
wvimebTan zafxulSi an intensiur TovldnobasTan april-

sa da maisSi. maSasadame, ufskrulis kvleva saxifaToa mo-

salodneli Tavsxma wvimebis  SemTxvevaSi.  

frangi speleologebis mier 2004 wels Catarebuli in-
dikatoruli cdis Sedegad xaverdovanaSi gamdinare flu-

oresceiniT SeRebili miwisqveSa nakadis kvali dafiqsir-

da deiZaxis vokluzebSi (md. xobiswylis xeoba). mRvime 

moklebulia qimiur naleqebs. meqanikuridan warmodgeni-

lia _ nazvavi masala, kolmataciuridan _ plastikuri 

Tixis mZlavri nafenebi. mRvime dinamiuria. igi civ, qarian 

siRrues warmoadgens. masSi igrZnoba haeris intensiuri 

moZraoba.  mRvimeSi gadasaadgileblad saWiroa speleosa-

Wurveli.  
mikvleulia vaxuSti bagrationis saxelobis geogra-

fiis institutis speleoeqspediciis (i. fiCxaia, b. gerge-

dava, k. wiqariSvili, v. kapanaZe, a. jamriSvili) mier 1986 

wels. mRvimis SeswavlaSi sxvadasxva wlebSi monawileob-

dnen speleojgufebi ruseTidan, safrangeTidan, ukraini-

dan da sxva qveynebidan. 
foTolcvenis ufskruli _ mdebareobs adgil wifuri-

as dasavleT nawilSi, mwyemsebis sadgomidan samxreT-aR-

mosavleTiT, zRvis donidan 1057 m. simaRleze. 
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ufskruli gamomuSavebulia baremuli asakis (urgo-

nul) kirqvebSi. gamokvleuli nawilis siRrme 300 m, xolo 

jamuri sigrZe 2500 m-s Seadgens. ufskrulSi Casasvleli 

ixsneba karstuli Zabris fskerze. Tavdapirvelad igi viw-

roa, Semdeg farTovdeba. siRrmeSi sicariele sami sxva-

dasxva formis monakveTebisagan Sedgeba. mniSvnelovani 

sididis monakveTi iwyeba pirveli Sverilidan 30 m-is Sem-

deg arsebuli vertikaluri safexuridan, romelic 150 m 

siRrmeze mozrdil darbazSi gadadis. darbazis fskerze 

gaedineba cvalebadi debitis mqone nakadi (1-50 l/wm), ro-

melic gzadagza aCens momcro tbebsa da lagunebs. darba-

zis samxreTiT 200 m sigrZis derefania, romelic 145 m-is 

Semdeg ukavSirdeba meore, mozrdil darbazs da es gan-

Stoeba 300 m siRrmeze gauvali napraliT ixSoba. danarCen 
ganStoebebSi mosaxvedrad saWiroa Rrma Saxtebis daZle-

va. qimiuri naleqebiT Raribia, meqanikuridan warmodgeni-

lia ngrevis adgilobrivi masala, dinamiuria (sur. 59, 60).  

ufskruli gamokvleulia  qarTveli (roland qvarcxa-

va, vaxtang kapanaZe) da rusi speleologebis mier gasuli 

saukunis 80-ian wlebSi. ufskruli speleosportuli da-

niSnulebisaTvis erT-erT saintereso obieqts warmoad-

gens. mRvimes xSirad stumroben speleosaeqspedicio jgu-

febi ukrainidan, ruseTidan, safrangeTidan, litvidan, 

poloneTidan... mRvimis gasavlelad saWiroa speleosa-

Wurveli. 

oCokoCis mRvime (babuCias foqva) _ mdebareobs wifu-

rias qvabulis samxreT ferdobze, mwyemsebis sadgomidan 

samxreT-aRmosavleTiT 2,5 km-Si, tyiT daburuli flato-

vani ferdobis ZirSi, zRvis donidan 1220 m simaRleze. ga-

momuSavebulia qvedacarculi (baremi) asakis kirqvebSi. 
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sur. 59. a) ufskrulis gegma da  

b) gaswvrivi Wrili (snetkovi, 1985) 
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sur. 60. foTolcvenis mRvimis Sesasvleli 
 

mRvime vrceli mozrdili darbazisagan Sedgeba, rom-

lis sigane 43 metrs, xolo Weris simaRle 17 metrs aRwevs. 

dasavleTis mimarTulebiT simaRle 5 metramde mcirdeba 

da bolo wertilSi 1 metrs aRwevs, saidanac wyaro gamoe-

dineba da iqve napralSi ikargeba.  pirdapiri manZili Se-

sasvlelidan kedlamde 25 metria, fskeri wriuli formi-

saa, diametri  20 m Seadgens, fskeris saerTo farTobi 550-

600 m2, xolo saerTo moculoba 5000  m3-ze naklebi ar unda 

iyos (sur. 61) 

siRruis morfometriuli niSnebi, didi moculoba, ad-

vilad SeRwevadoba, fskerisa da kedlebis idealuri sim-

Srale, mRvimis win ganviTarebuli mosworebuli baqani da 
SesasvlelTan Camomdinare sasmelad vargisi wylis nakadi 
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xelsayrel pirobebs qmnis tyis am zolSi droebiT gavli-

li an momavalSi dagegmili turistuli marSrutebisaTvis 

Ramis saTev TavSesafrad gamosayeneblad. SesaZloa sain-

tereso iyos arqeologiuri TvalsazrisiTac. mRvimeSi 
arsebuli mniSvnelovani simZlavris terigenuli naleqebi 
SesaZleblobas iZleva dadgindes mRvimis formirebis ze-

da asaki (leJava, 2015; Asanidze et al., 2017a). amitom, moma-

valSi saWirod migvaCnia Catardes terigenuli naleqebis 

liTologiuri kvleva. mRvime advili gasavlelia. Seswav-

lilia monografiis avtorTa mier 2019 wels.       

 

 
 

sur. 61. oCokoCos mRvime 

 
daTvis (TunTiS-garamis) mRvime _ mdebareobs migarias 

mwvervalis samxreT-dasavleT ferdobze, zRvis donidan 

1740 m simaRleze. gamomuSavebulia qvedacarculi (urgo-

nuli faciesi) asakis masiur kirqvebSi. igi gvirabis tipis 

mRvimea. 
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Sesasvleli ixsneba 7 m siRrmis mqone karstuli Zabris 

fskerze, rasac mosdevs 8-10 m sigrZis mqone daxrilfske-

riani karstuli gvirabi, romlis Sida boloSic ankara 

wylis Wavli patara gubes aCens. am wyaros wyliT maragde-

bian mwyemsebi da tyis mWrelebi mRvimis midamoebSi muSao-

bis dros. gvxvdeba Canasaxur mdgomareobaSi myofi naR-

venTi formebi.  mRvime advili gasavlelia.  

Seswavlilia levan maruaSvilisa (1964) da boris ger-

gedavas (1968) mier.  
muRuzis qariani ufskruli _ mdebareobs migarias ma-

sivis aRmosavleT nawilSi, berulavebis welamis samxreT-

aRmosavleT kalTaze, md. muRuzis (md. texuris marjvena 

Senakadi) auzSi, zRvis donidan 1150 m simaRleze. gamomu-

Savebulia qvedacarculi (baremi) asakis kirqvebsa da mer-

gelebSi. ufskrulis zeda da qveda nawilebs Soris simaR-

leTa sxvaoba didi unda iyos (ramdenime aTeuli metri), 

radgan viwro xvrelidan haeris mZlavri nakadi uberavs. 

saWiroa speleosaWurveli.  

Seswavlilia b. gergedavas mier 1989 wels. 

garda zemoT aRwerilisa, migarias masivze mravali 

sxva karstuli Wa, Saxti, ufskruli da mRvime unda arse-

bobdes, romlebic specialur kvlevas moiTxovs. masivis 

speleologiuri perspeqtivebidan gamomdinare, saWirod 
migvaCnia  momavalSic moewyos kargad aRWurvili speleo-

eqspediciebi xangrZlivi periodebiT, raSic monawileoba 

mecnierebTan erTad speleosportsmenebmac unda miiRon. 

sasurvelia ucxoeli speleologebis CarTvac.  
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Tavi VI. reliefis tipebi da maTi 

gavrcelebis raionebi 
 

migarias kirqvul masivze, geomorfologiur-geolo-

giuri pirobebis, morfodinamikuri procesebis intensi-

vobis da arsebuli kvlevebis (maruaSvili, 1963; 1964) gaT-

valiswinebiT SeiZleba gamoiyos reliefis ramdenime gene-

turi tipi da maTi gavrcelebis raionebi: 

1. qvedacarculi (urgonuli faciesis) karbonatuli 
qanebiT agebul sinklinur struqturaSi Camoyalibebuli 

Caketili Rrma teqtonikuri qvabuli (Rrmuli), karstis 
maRali aqtivobiT da karstuli formebis farTo ganviTa-

rebiT.  
karstuli procesebis ganviTarebis mxriv gansakuTre-

biT gamoirCeva migarias masivis dasavleT nawilSi warmod-

genili baremuli (urgonuli faciesi) kirqvebiT agebuli _ 

teqtonikurad Caketili qvabuli (Rrmuli), romelsac l. ma-

ruaSvili (Маруашвили, 1971а) teqtonikur „polied“ moixse-

niebs. qvabuli ganeduradaa gawolili 8-9 km manZilze (siga-

ne 3-5 km, matulobs aRmosavleTisaken) da mTlianad sinkli-

nur struqturaSi, kerZod, mis birTvSia ganviTarebuli. mi-
si Crdilo frTis amgebeli kirqvis Sreebi samxreTiTaa dax-

rili, saSualod, 12-150-iT, xolo samxreTi frTa Crdiloe-

TiT daaxloebiT 25-300-iT.  qvabulis udablesi niSnulebi 

mdebareobs 900-1000 m. simaRleze, xolo maTi CrdiloeTidan 
da samxreTidan Semomfargvleli kirqvuli serebis simaRle 

dasavleTidan aRmosavleTisaken 1000 metridan 1300-1400 

metramde izrdeba. aRniSnuli erTiani Caketili qvabulis 

fskeri dayofilia karstuli genezisis ramdenime (3-4) meo-

re rigis qvabulebad, romelTa Soris aRsaniSnavia wifurias 

qvabuli (Rrmuli) (sur. 62). 
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sur. 62. wifurias qvabuli (Rrmuli) migarias masivze  

 
uxvi atmosferuli naleqebis miuxedavad, wifurias 

sinklinuri qvabuli moklebulia mudmiv zedapirul na-

kads (Tu ar CavTvliT or-sam mudmiv moqmed mcire debi-

tis wyaros) da mosuli atmosferuli naleqebi mTlianad 

CaiJoneba siRrmeSi _ ponorebis, Zabrebis da napralebis 

meSveobiT. wifurias qvabulis fskerze, gansakuTrebiT 
mis periferiul nawilebSi zogan gaSiSvlebulia apturi 

da alb-senomanuri wyalmdgradi (Tixebis didi raodeno-

biT Semcvelobis gamo) karbonatuli qanebi, romelTa Sre-

ebi sustadaa daxrili periferiidan sinklinuri Rrmulis 

centrisaken da emTxveva  reliefis daxras. es faqti xels 
uwyobs mosuli atmosferuli naleqebis Seyovnebas Tixia-

ni qanebis zedapirebze, xolo Semdgom reliefis saerTo 
daxrilobis mimarTulebiT nakadebis gadaadgilebas da 

reliefis gardatexis ubnebSi. iq, sadac baremuli kirqve-

bi aris gaSiSvlebuli,   adgili aqvs wylebis koncentraci-

as, zedapiruli wylebis STanTqmas da karstuli procese-
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bis gaaqtiurebas. aseT ubnebSia Tavmoyrili migarias ma-
sivze ganviTarebuli zedapiruli da miwisqveSa karstuli 

formebis didi umravlesoba, rogoricaa _ karstuli po-

norebi, Zabrebi, xevebi, Rartafebi, Webi, Saxtebi da uf-

skrulebi.  
wifurias qvabulis farglebSi Tavmoyrilia migarias 

masivze dRemde mikvleuli miwisqveSa karstuli siRruee-

bis didi umravlesoba, romelTa mniSvnelovani nawili 

tyeSi ixsneba. aq ganviTarebulia Rrma ufskrulebic, ro-

melTa Soris sayuradReboa _ xaverdovana („zamSevaia) da 

foTolcvena. es aqtiuri ufskrulebi jer-jerobiT nawi-
lobrivaa gamokvleuli da siRrmeSi gagrZelebis perspeq-

tivebi gaaCnia. 
wifurias qvabulSi CaJonili wylebiT xdeba sazrdooba 

migarias masivis udidesi da saqarTvelos erT-erTi mZlav-

ri da wyaluxvi miwisqveSa mdinaris _ deiZaxis (wyalSemkre-

bi auzis savaraudo farTobi 30 km2-s aRemateba), rac Cvens 

mier eqsperimentulad aris dadasturebuli. 

2. migarias masivis flatovan-kldovani reliefi, gra-

vitaciuli procesebis farTo ganviTarebiT, Camoyalibe-

buli qvedacarcul danapralebul kirqvebSi.  
moicavs migarias masivis Semomfargvlel CrdiloeTur 

da aRmosavleTur kalTebs, flatovan-kldovan reliefs, 

romlebic md. md. xobiswylis, WiTawyaris da xiva-Ralis  xe-

obebis kalapotebisaken eSvebian. migarias masivis Crdilo-

eTuri da aRmosavleTuri maRalflatovani kalTebi, rom-

lebic  wyvetebis gaswvriv  Camoyalibdnen, gverdiTi gan-

wnevis napralebis ganviTarebis tipiuri regionia. maT Ca-
saxvas ganapirobebs qarafebis da flateebis zeda kidis 

gaswvriv qanebis Sinagani daZabulobis gantvirTva. maTi ze-

dapirebis daxra  45-900-ia. orive mTis (jvaris da migarias) 
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Crdilo-  da aRmosavleTuri mxareebi cicaboa da warmod-

genilia 200-400 m. simaRlis qarafebiT. migarias aRmosav-

leTuri masiuri qarafis simaRle zogan 500 m-mdec aRwevs. 
qarafebis ZirSi ganviTarebulia qvaTa grovebi da  koluvi-

ur-eluviur-deluviuri nafenebi. 

aq ganviTarebul flatovan-kldovan reliefSi SeiZ-
leba gamoiyos gravitaciuli warmoSobis  kldezvavuri 

da CamonaSali kalTebi. 
kldezvavuri warmoSobis Sveuli kalTebis Camoyali-

beba dakavSirebulia teqtonikur rRvevebTan, kerZod, ki 

gverdiTi ganwnevis napralebis farTo gavrcelebasTan. 
flateebis zeda kideebis gaswvriv kargad aris gamoxatu-

li mowyvetis sibrtyeebi, xolo maT ZirSi, sadac  Sveuli 

kalTebi mTavrdeba warmodgenilia, rogorc gatyevebuli, 

ise ,,SiSveli“ qvis nakadebi da qvaTa grovebi. 
CamonaSali kalTebis Camoyalibeba ZiriTadad fiziku-

ri gamofitvis procesebTan aris dakavSirebuli. mcenare-

ulobas moklebuli araerTgvarovani liTologiuri age-
bulebis Sveuli kldovani zedapirebi intensiur fizikur 

gamofitvas ganicdian, rac droTa ganmavlobaSi am zeda-

pirebze ganapirobebs gamofituli masalis samoZrao Ra-

rebis warmoqmnas, romelTa daboloebebi rogorc wesi ko-

luvioniT mTavrdeba. flateebze, zogan eSveba dakiduli 

napralovan-karstuli nakadebi. 

3. masivis aRmosavleTuri saSualomTiani tyis kar-

stuli zoli, Camoyalibebuli blokuri struqturebiT 

damsxvreul qvedacarcul  karbonatul qanebSi. xasiaTde-

ba karstuli procesebis farTo ganviTarebiT. 
reliefis es tipi moicavs migarias masivis ukidures 

aRmosavleT nawils da wifurias sinklinuri qvabulisagan 

gamoyofilia migarias rRveviT, romelic gadis m.m. jvarsa 

da migarias Soris da vrceldeba Crdilo-aRmosavleTidan 
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samxreT-dasavleTuri mimarTulebiT. rRvevis Sedegad 

gawyvetilia masivis amgebi baremuli, apturi da alb-seno-

manuri wyebebi da porfiritul wyebamde aRwevs. rRvevis 
xazis gayolebiT karstvadi qanebi Zlier danapralebuli 

da damsxvreulia. masivis ukidures aRmosavleT nawilSi 

soliviT iWreba texuri-asxi-jvaris saxelwodebiT cnobi-

li rRvevis dasavleTi daboloeba, romelic agreTve iw-

vevs karstvadi qanebis dasustebas da danapralebas. aq, 

sxva mcire sididis rRvevebicaa warmodgenili. aRniSnuli 
teqtonikuri  rRvevebi xels uwyoben  Rrma vertikaluri 

napralebis warmoSoba-ganviTarebas. gansxvavebuli gax-

snilobis da siRrmis napralebi ki aRniSnul zolSi kar-

stis intensiuri ganviTarebisaTvis xelsayrel pirobebs 

qmnis. karstuli reliefis CamoyalibebaSi blokur teq-

tonikas, rogorc Cans wamyvani roli eniWeba. marTlac mi-

garias masivis es monakveTi intensiuri wyvetebiT, napra-

lebiT da Sesabamisad dakarstulobiT gamoirCeva. aq far-

Todaa ganviTarebuli karstuli Zabrebi, Webi, Saxtebi. 
karstuli siRrueebi aRniSnul zolSi maRal simaRleeb-

zec (1500-1900 m) aris dafiqsirebuli. m. m. migarias da 
jvris dasavleT da samxreT ferdobebze farTodaa war-

modgenili cicabogverdebiani Zabrebi da Rrmulebi, ro-

melTa siRrme  zogjer 20 m-s aRwevs. warmodgenilia  mud-

mivmoqmedi karstuli wyaroebi da zedapiruli nakadebi. 
aRniSnul zolSi iRebs saTaves da gaedineba karstuli 

mdinare oCxomuri (md. xobiswylis marcxena Senakadi), mis 

ferdobebze ganviTarebulia karstuli sicarieleebi, xeve-

bi da Rartafebi. masivis amave zolSi gaedineba md. muRuza 

(md. texuris marjvena Senakadi), romelic rogorc l. maru-

aSvili (1964) aRwers saTaves iRebs kirqvis napralebidan 

dawneviT amomavali ramdenime mudmivmoqmedi wyarodan.  
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4. masivis zedacarculi da paleocen-eocenuri kar-

bonatuli qanebiT agebuli samxreTuli monoklinuri 

struqturis seri, gamoirCeva karstuli procesebis aqti-

vobiT, karstuli wyaroebis gamosasvlelebiT,  mewyrul-

gravitaciuli procesebis da karstuli-eroziuli sib-

rtyeebis (safexurebis)  ganviTarebiT. 
reliefis es tipi samxreTidan ekvris migarias masivis 

urgonuli faciesis  qanebiT agebul sinklinur birTvs. 
igi monoklinuri struqturis seris saxiTaa warmodgeni-

li da welamebis seris saxelwodebiTaa cnobili (Маруа-

швили, 1971а).  igi agebulia zedacarculi da paleocen-
eocenuri kirqvebiT da dasavleTidan aRmosavleTisaken 

misi simaRle 1000 m-dan  1200-1300 m-mde izrdeba, saSualo 

simaRle 600-700 m-ia. aRniSnuli seri gamoyofilia sinkli-

nuri maRali masivisagan gaswvrivi (umetes SemTxvevaSi ze-

dapirul nakads moklebuli) xeobebiT, xolo Tavad seri 

danawevrebulia md. oCxomuris da misi marjvena Senakade-

bis _ atamanas, vaus, xurus da sxv. gardigardmo da gamkve-

Ti xeobebiT. aq warmodgenili zogierTi gaswvrivi depre-

sia amJamad moklebulia mudmivi wylis nakads da Zvel, 

mkvdar xeobebs warmoadgens, romelTa gamomuSaveba masi-

vis ukanaskneli azevebis fonze unda momxdariyo, romel-

mac gamoiwvia karstuli drenaJis donis daweva. 

migarias masivis samxreT monoklinur ferdobze, ze-

dacarcul da paleocen-qvedaeocenur karbonatul qaneb-
Tan dakavSirebulia karstuli procesebis intensiuri ga-

movlineba.  karsti aq sruli speqtriTaa warmodgenili. 

farTodaa ganviTarebuli mkvdari xeobebi (wagrZelebuli 

qvabulebi), Zabrebi, ponorebi, karstuli  Rrma viwrobebi 

da kldekarebi, mRvimeebi, Webi da Saxtebi. mravladaa war-

modgenili mudmivmoqmedi mcire da diddebitiani wyaroe-
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bi, romlebic md. xurus da sxv. xeobebsa da maT Senakadeb-

Si sxvadasxva SefardebiT simaRleebze gamoedinebian. zo-

gierT wyaroze mowyobilia saTave nageboba da sasmeladaa 

gamoyenebuli. 

masivis samxreT ferdobze, serebis farglebSi daik-

virveba ramdenime terasuli sibrtye (safexuri), rac re-

liefSi gardatexis wertilebis an ferdobTa sibrtyeebis 

saxiT aris warmodgenili. l. maruaSvilis (1964) mier ase-

Ti sibrtyeebi gamoyofil iqna md. md. xurus (oTxi) da oC-

xomuris (sami) xeobebis ferdobebze. aqedan md. xurus 
ferdobze aseTi sibrtyeebis gardatexis wertilebi dad-

genil iqna mdinaris kalapotidan 60, 150 da 210 m. simaRle-

ebze  (md. xurus kalapotis absoluturi simaRle miaxlo-

ebiT 400 m-ia), xolo md. oCxomuris xeobis ferdobebze 
gardatexis wertilebi dadgenil iqna xeobis fskeridan 

220 da 280 m. simaRleebze (am adgilze md. oCxomuris kala-

potis absoluturi simaRlea 380 m.) da ver iqna dadgenili 

md. xurus xeobis qveda sibrtyis (60 metrianis) Sesatyvisi 

gardatexis zedapiri. mkvlevari gardatexis safexurebis 

urTierTSepirispirebiT (md. xurus 150 m-iani safexuri 

Sepirispirda md. oCxomuris 220 m-ian safexurTan, xolo 

xurus 210 m-iani safexuri oCxomuris 280 m-ian safexur-

Tan) miuTiTebs masivis wyvetil azevebaze axlo geologi-

ur warsulSi (Sua da zeda meoTxeulSi). amasTan, aRniS-

navs, rom teqtonikuri azeveba migarias masivis aRmosav-

leTur nawilSi ufro swrafad (meti amplitudiT) warmo-

ebda, vidre dasavlur nawilSi, rac masivis hifsometriul 

safexurebSic naTlad aris gamoxatuli, kerZod, migarias 

masivi aRmosavleTisaken TandaTanobiT maRldeba. 
monoklinuri seris farglebSi ganviTarebulia mew-

yruli reliefic. aq masivis samxreT-aRmosavleT nawilSi, 
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sof. doberazenis dasavleTiT, welamebis seris samxreT 

ferdobze ganviTarebuli mewyruli cirkis sigane 1 km-s 

aRwevs. mewyeri aqtiur ganviTarebas dResac periodulad 

ganagrZobs. mesameuli asakis Tixebisa da mergelebis da-

mewyvrasTan erTad kirqvebic ingreva,  ris Sedegadac xSi-
rad adgili aqvs kirqvis lodebis mowyvetas da qvaTa gro-

vebis warmoqmnas. amJamad, e. w. doberazenis Zveli damewyri-

li cirkis zedapiri uswormasworo da daWaobebulia, zo-

gan perioduli tbebic viTardeba. rogorc l. maruaSvili 

(1964) aRniSnavs, warsulSi (zeda meoTxeulSi) aq ganviTare-

buli iyo ufro grandiozuli mewyeri, romelmac gadaketa 

md. texuris yofili xeoba (md. texuri im periodSi amJamin-

deli md. oCxomuris mimarTulebiT miedineboda) da mdina-

re gadaagdo  mis dRevandel xeobaSi. am Zvel mewyerzea ga-

Senebuli sof. doberazenis mniSvnelovani nawili. aq, mew-
yrebis da qvaTacvenebis  warmoqmnas xels uwyobs tyeebis 

gaCexva da mesaqonleoba (gansakuTrebiT Tixnari naleqebis 

gavrcelebis ubnebSi). mewyrebi da qvaTacvenebi ganviTare-

bulia migarias masivis samxreTi ferdobis sxva adgilebSic 

da zemoT aRniSnul naleqebTanaa dakavSirebuli. 

5.  masivis dasavleTuri da samxreT-dasavleTuri kar-

stuli zoli. gamoirCeva karstuli procesebis intensiuri 

ganviTarebiT, diddebitiani vokluzuri wyaroebisa da mi-

wisqveSa nakadebis gamosasvlelebiT, mdinareul-zRviuri 

terasuli safexurebiT.  gamomuSavebulia carcul da qve-

da paleogenur karbonatul qanebSi. 
reliefis es tipi moicavs migarias masivis ukidures 

dasavleTur da samxreT-dasavleTur nawils, md.xobis-

wylis gamkveTi xeobis da md. SiqSas (md. oCxomuris marjve-

na Senakadi) marcxena ferdobebs da gamoirCeva zedapiru-

li da miwisqveSa karstuli formebis siuxviT da siWreliT. 
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md. SiqSas zemo welSi, kerZod, mis wyalSemkrebi auzis fer-

dobebze ganviTarebulia Webi da Saxtebi,  xolo zedapiru-

li formebidan karebi da Zabrebi. gansakuTrebiT saintere-

soa md. xobiswylis marcxena ferdobi karstuli aqtivobis 

da intensivobis TvalsazrisiT (sof. muxuris midamoebSi 

da mis zeviT). aq ganviTarebuli karstuli sicarieleebi-

dan sayuradReboa qoyos da Surubumus mRvimeebi. 
migarias masivis aRniSnuli monakveTi gamoirCeva imi-

Tac, rom aq md. xobiswylis marcxena ferdobze adgili aqvs 

masivis (kerZod, wifurias qvabulis) siRrmeSi CaJonili 
wylebis intensiur gantvirTvas xeobis ferdobis ZirSi ga-

momaval deiZaxis vokluzur wyaroebSi (saSualo debiti 

1200 l/wm), romlis Sesaxebac zemoT gvqonda saubari. es faq-

ti masivis geologiuri da kerZod, struqturul-teqtoni-

kuri situaciiT unda aixsnas. aRniSnul zolSi sxva mniSvne-

lovani debitis wyaroebicaa warmodgenili. ase magaliTad, 

qoyos mRvimidan gamomavali nakadis debiti 25-30 l/wm aR-

wevs. diddebitiani karstuli wyaroebi  aseve warmodgeni-

lia md. SiqSas xeobaSi. mis saTaveebSi gamomdinare karstuli 

wyaroebiT  iwyeba Tavad md. SiqSa. sayuradReboa, rom  Cvens 
mier Catarebulma indikatorulma cdebma daadastura Siq-
Sas karstuli wyaroebis kavSiri wifurias qvabulSi formi-

rebul miwisqveSa wylebTan da Sesabamisad deiZaxis wyaroeb-

Tan, rac masivis farglebSi napralovan-karstuli wylebis 

erTiani donis arsebobis damadasturebelia. 

aqve unda SevCerdeT md. xobiswylis xeobaSi savele 
kvlevebis dros Cveni saeqspedicio jgufis mier mikvle-

ul gadaadgilebul lodze, romelsac adgilmdebareobis 

mixedviT deiZaxis lodi vuwodeT. aRniSnuli lodi sain-

teresoa imiT, rom igi ar aris adgilobrivi warmoSobis da 

aq unda moxvedriliyo sakmaod Sori manZilidan, geolo-
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giur warsulSi Zlieri bunebrivi katastrofuli proce-

sebis Sedegad (leJava da sxv. 2015). 

lodi mdebareobs md. xobiswylis xeobis marcxena Wa-

liszeda pirvel terasul safexurze, mdinaris donidan 2-

3 m (zRvis donidan 298 m) simaRleze. lodis garSemoweri-

loba 16 m-ia,  simaRle 5 m (savaraudo masa 150-160 t.). aR-

niSnuli zoli, sadac lodi iqna dafiqsirebuli, qveda 

carculi karbonatuli (kerZod, kirqvebis) qanebis gav-

rcelebis areals warmoadgens, xolo  mogluvebuli „dei-

Zaxis lodi“ pirveladi daTvalierebiT, ar warmoadgenda 

karbonatuli agebulebis lods (sur. 63). 
lodidan monatexi nimuSis laboratoriuli Semowme-

bis Sedegad dadginda, rom igi baiosuri asakis vulkanoge-

nuri, wvrilmarcvlovani tufqviSaqvaa, romlis ZiriTadi 

qanebi gvxvdeba md. xobiswylis zemo welSi (Геология СССР. 

Том Χ:, 1964), lodis amJamindeli adgilsamyofidan 4-5 km-
Si da vrceldeba mis zemoT or aTeul kilometrze mdina-

ris saTavisaken. e. i. deiZaxis lodi Camotanilia md. xo-

biswylis kalapotis mimarTulebiT kirqvebis gavrcele-

bis zolSi sul mcire 4-5 km-dan (sur. 64). 
 

 
 

sur. 63. deiZaxis lodi 
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sur. 64. deiZaxis lodis gadaadgilebis savaraudo mimarTuleba 
 

aRniSnuli faqtidan gamomdinare SeiZleba vivarau-

doT, rom md. xobiswylis zemo welSi, erT dros Zlieri 

miwisZvriT gamowveuli mewyris, kldezvavis an maTi kombi-

nirebuli variantis Sedegad  moxda mdinaris kalapotis 

mTliani Segubeba da tbis gaCena; wylis maragis dagrove-

bis Semdeg ki _ misi ucabedi garRveva da Zlieri Rvarco-

fuli nakadis meSveobiT lodebis da Rvarcofuli masa-

lis ganfena md. xobiswylis da misi Senakadebis kalapotsa 

da ferdobebze. am mxriv gansakuTrebiT sayuradReboa  

Sua iurul baiosur porfiritul qanebSi gamdinare md. 

gvalaSaras (md. xobiswylis marjvena Senakadi, lugelas 

midamoebi) xeobis qvemo weli, sadac xeobis marjvena mos-

worebul safexurze mimofantuli calkeuli mogluvebu-

li lodebis masa ramdenime aTeul tonas aRwevs. msgavsi 

sididis lodebi dafiqsirebul iqna md. xobiswylis zemo 

welis sxva Senakadebis xeobebSic (sur. 65). 
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sur. 65. gvalaSaras lodebi 

 

„deiZaxis lodi“ rogorc Cans, yvelaze Sors gadaad-

gilebuli, Rvarcofuli nakadebis Caqrobis zolSi mox-

vedrili erT-erTi lodTagania (leJava da sxv. 2015). es 
rom Zlieri miwisZvriT gamowveuli kldezvavis produq-

tia, eWvs ar iwvevs. aseTi didi lodebis gadaadgileba Se-
uZlebeli iqneboda wylis energiis gareSe da Tanac Cveu-

lebrivi wyalnatanis reJimis pirobebSi, saqme rom ar 

gvqonoda gansxvavebuli reologiuri bunebis nakadebTan. 

amasTan, didi moculobis kldezvavi ver warmoiqmneboda, 
Tu am ferdobis amgebi qanebi ar iqneboda teqtonikurad 
Zlier aSlili da maRali energiis miwisZvrebi aseT fer-

dobs ver gamoiyvanda damyarebuli homeostatizmis mdgo-

mareobidan. rogorc Cans, kldezvavebma garkveuli dro-

iT, marTlac gadaketa xeoba da didi raodenobiT wylis 

maragis dagrovebis Semdeg moxda kaSxalis garRveva, ra-

sac mohyva maRali energiis Rvarcofuli nakadebis Camo-
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yalibeba. magram es nakadebi  Cveulebrivi wyalqviani ki 

ara, gacilebiT maRali simkvrivis qvatalaxovani nakadi 

unda yofiliyo, romlis gareSe, gravitaciuli Zalebidan 

gamomdinare, aseTi didi qvis lodebis gadatana SeuZlebe-

li iqneboda. msgavsi mniSvnelovani sididis da imave Sed-

genilobis nawilobriv damarxuli lodi iqna aRmoCenili 

„deiZaxis lodis“ siaxloves, romelsac xelovnurad da-

muSavebis kvali etyoba. Cveni varaudiT igi sakulto da-

niSnulebiT gamoiyeneboda (sur. 66).  

 

 
 

sur. 66. Rvarcofuli /eratuli/ sakulto daniSnulebis lodi 
 

migarias masivis dasavleT daboloebaze, md. xobis-

wylis gamkveTi xeobis marcxena mxares, sof. muxuris mida-

moebSi fragmentuladaa  gamoxatuli  ori terasuli (10-12 

m da 20-25 m) safexuri. aRniSnul zolSi l. maruaSvili 
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(1964) gamoyofs seris profilis gardatexis saxiT warmod-

genil ufro maRal kidev or terasul safexurs, romelTa-

gan erT-erTs unagiris moyvaniloba aqvs. igi mdebareobs 

zRvis donidan 400 m simaRleze da md. xobiswylis xeobis 

fskeridan 130-140 metr simaRleze. md SiqSas (md. oCxomu-

ris marjvena Senakadi) Tanamedrove xeoba saTaviT migarias 

masivis dasavlur nawilzea mibjenili da aRniSnuli unagi-

ra mis zemo gagrZelebaze mdebareobs, romelsac l. maru-

aSvili md. xobiswylis Zveli xeobis naSTad miiCnevs, xolo 

amJamindel SiqSas xeobas, yofil xobiswylis naxeobarad. 

Cven misaRebad migvaCnia es mosazreba, ramdenadac, md. Siq-
Sas mciredebitiani nakadi amJamad misTvis Seuferebel da 

Seusabamo naxeobarSi gaedineba, romelic mTel sigrZeze 

xasiaTdeba Tanabari farTo siganiT, brtyeli fskeriT da 

eroziuli gamomuSavebis maRali xarisxiT, riTac centra-

luri odiSis mcire mdinareTa xeobebisagan mkveTrad gan-

sxvavdeba. rogorc Cans, md. SiqSas amJamindel xeobaSi md. 

xobiswyali im dros gaedineboda, rodesac igi mTebidan ze-

moT aRniSnuli unagiriT gadmodioda. maSasadame, unagira 
da naxeobari erTi da imave geologiuri asakisani arian da 

es asaki l. maruaSvilis (1964) azriT (md. xobiswylis tera-

sebis daTariRebis da maTi unagirasTan korelaciis safuZ-

velze) risuli gamyinvarebis periodamdelia. 

aRniSnuli terasuli (gardatexis) safexuris zemoT, 

migarias masivis samxreT-dasavleT nawilSi, saSualod 

700-750 m abs. simaRleze, warmodgenilia mosworebuli ze-

dapiri (terasuli safexuri), romelzec ganlagebuli iyo 

sof. ocindale (amJamad nasoflari). aRniSnuli moswore-

buli zedapiri warmoadgens mezoblad (dasavleTiT) mde-

bare gauCas kirqvuli masivis samxreT ferdobze warmod-

genili im movakebuli safexuris gagrZelebas, romelic  



 169 

Tarzenis saxelwodebiTaa cnobili. Tarzen-ocindales 

safexurs l. maruaSvili (1964) abraziul zedapirad miiC-

nevs, romelic gamomuSavebulia mesameuli periodis da-

sasruls kimeriuli an ponturi zRvis mier.  

aqve, oriode sityviT, unda SevexoT migarias masivis Zve-

l eroziul zedapirebs (safexurebs). aRsaniSnavia, rom 
eroziuli zedapirebi sxvadasxva mkvlevaris mier masivis 

sxvadasxva nawilebSi aris dafiqsirebuli. ase magaliTad, l. 

maruaSvili (1964) md. xurus zemo welSi arsebul kldekaris 

150 metriT gaRrmavebas da md. oCxomuris zemo welis klde-

karis 220 metriT  gaRrmavebas (rac aRbeWdilia am xeobaTa 

gverdebis profilSi), miakuTvnebs md. xobiswylis zemoT 
aRniSnuli unagiras formirebis geoqronologiur monak-

veTs; nasoflar ocindalesa da ocindales cixe-monasters 

Soris unagiras saxiT Semonaxulia Zveli naxeobari; safran-

geTis speleologiuri federaciis mecnier-speleologebis 

mier 2004 wels Catarebuli kvlevebis dros migarias masivze 
dafiqsirebul iqna mosworebuli safexurebis fragmentebi 

_ 683, 786, 1082 da 1192 metr abs. simaRleebze (Горжон, Пи-

кард, Ванара, 2004). 
samwuxarod,  migarias masivis Zveli eroziuli zedapi-

rebi da maTi arsebobis sakiTxi jerjerobiT saTanadod 
ar aris Seswavlili da mkvlevarebi mxolod maTi dafiqsi-

rebiT Semoifarglebian.  uaxles teqtonikur azevebaTa 
gazomvisaTvis arsebiTi mniSvneloba eniWeba aRniSnul sa-

fexurTa daTariRebas, rac amJamad moklebulia adgilob-

riv stratigrafiul safuZvels. maTi siRrmiseuli Seswav-
la ufro srulyofil suraTs mogvcemda  migarias masivis 

reliefis warmoSoba-ganviTarebis Sesaxeb. imedia es faq-

ti gaTvaliswinebuli iqneba momavalSi mkvlevarebis mier. 
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Tavi VII. karstuli reliefis  

ganviTarebis istoria  
 

rTulia msjeloba Zvel epoqebSi karstuli sicarie-

leebis formirebis Sesaxeb, miTumetes, rodesac regioni 
azevebulia ramdenime aTas metrze misi pirvandeli mdgo-

mareobidan da amasTan,  egzodinamiuri agentebis xan-

grZlivi zemoqmedeba ganicada. 
karstuli reliefis ganviTareba sakvlevi teritori-

is geologiuri ganviTarebis da saerTod, reliefis ganvi-

Tareba-Camoyalibebis fonze mimdinareobda (Lezhava et al. 

2019a, b).  SeiZleba iTqvas, rom migarias kirqvul masivze, 
iseve rogorc dasavleT saqarTvelos karstuli zolis 

masivebze (Lezhava et al. 2019c, d), dakarstva da karstuli 

reliefis formireba iwyeba zeda miocenSi, rodesac mTa-

TawarmomSobma atikurma fazam sakvlevi mxaris mniSvne-
lovani azeveba da Sesabamisad zedapiris intensiuri gada-

recxva gamoiwvia (Цагарели, Астахов, 1971). es procesi ki-
dev ufro gaZlierda da gaaqtiurda gvian sarmatul xana-

Si, kerZod,  meotur da pontur saukuneSi, rasac adastu-

rebs kavkasionis samxreT ferdobidan gadarecxili da  

faunisturad daTariRebuli (meotur-ponturi) samegre-

los (odiSis) mTiswineTis naleqebi, warmodgenili Ziri-

Tadad kirqvis konglomeratebisagan. kimeriulSi (Sua 

plioceni) zRvis abraziuli moqmedebis Sedegad migarias 

masivis (aseve gauCas masivis) samxreT ferdobze  viTarde-

ba kimeriuli zRvis abraziuli sibrtye, romelic cnobi-

lia Tarzen-ocindales mosworebuli zedapiris (safexu-

ris) saxelwodebiT da amJamad 700-750 abs. simaRlezea war-

modgenili. amrigad, kimeriuli transgresiis Semdeg miga-

rias masivs 700 metriT azeveba ganucdia, rac imaze miuTi-
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Tebs, rom mesameuli periodis bolos (zedasarmatul xa-

naSi) masivi sul cota 1300 m absolutur simaRles aRwev-

da (maruaSvili, 1964), magram Tu gaviTvaliswinebT denu-

daciur procesebs (Lezhava et al. 2021b), romelic Tan sdev-

da diferencirebul azevebas da romelsac unda gamoewvia 

misi dadableba, maSin igi bevrad maRali iqneboda. aqedan 

gamomdinare, SeiZleba iTqvas, rom migarias masivze dakar-

stva  mimdinareobda mTel pliocenSi da SesaZlebelia ze-

da miocenSic da Sesabamisad karstuli sicarieleebis 
formirebis dasawyisad SeiZleba CaiTvalos mTlianad 

plioceni da SesaZlebelia zeda miocenic. 

rodanulma mTaTawarmoSobis fazam (Sua pliocenis 

Semdeg, kuianlikur epoqaSi, 7 mln wlis win) gamoiwvia kav-

kasionis (masTan erTad migarias masivis) axali azeveba, 
rasac mohyva karstuli procesebis gaaqtiureba rogorc 

zedapirze, ise miwis qveS (Тинтилозов, 1976). aRniSnul fa-

zaSi moxda saqarTvelos naoWa mTiani sistemis Tanamed-

rove struqturebis saboloo formireba, romelic vala-

xur orofazaSic (meoTxeuli dasawyisi, kuianlikur da Ca-

udur epoqebs Soris, 1,5-2 mln wlis win) gagrZelda 

(Цагарели, Астахов, 1971). Cveni varaudiT, am fazebs unda 

ukavSirdebodes migarias siRrmuli rRvevis, sxva rRvevi-

Ti dislokaciebis da mTlianad migarias masivis blokuri 

teqtonikis formireba, ris Sedegadac koleqtorul Tvi-

sebebs iZenen karstvadi qanebi.  

aRniSnul periodSi,  sakvlevi mxaris mniSvnelovani 
azevebis kvaldakval gamococxlda destruqciuli pro-

cesebi _ gaZlierda gamofitva da  denudacia, agreTve  

mdinareTa siRrmiTi erozia. am ukanasknelis Sedegad mxa-

re intensiurad danawevrda. gaZlierda karstuli proce-

sebi. warmoiSva zedapiruli da miwisqveSa karstuli for-
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mebi. teritoriis aRmavali moZraobis periodulobis 
kvaldakval mRvimeebi Camoyalibda sxvadasxva hifsomet-

riul doneebze. rogorc Cans, karstuli sicarieleebis 

evolucia,  saqarTvelos sxva kirqvuli masivebis (Asanidze 

et al. 2017b, c, d) msgavsad, maTi ganviTarebis adreul etap-

ze mWidrod iyo dakavSirebuli wneviani wylebis moqmede-

basTan. SeiZleba aRiniSnos, rom dRemde karstul sicari-

eleebSi  am wylebis meqanikuri da qimiuri zemoqmedebis 

mkafio kvalia SemorCenili (garanduli, moSandakebuli 

da daCvretili zedapirebi, Weris karebi, momrgvalebuli 

TaRebi, yru jibeebi da niSebi). wneviani wylebi dResac aq-
tiur rols TamaSoben karstuli sicarieleebis da maTi 

sistemebis (Surubumus, qos, xurus da sxv. mRvimeebis) 

formirebaSi.   

amrigad, SeiZleba iTqvas, rom migarias masivis kar-

stuli reliefis  formireba ZiriTadad pleistocenamde 

an qveda pleistocenSi moxda. adreuli pleistocenis 

axalma orogenulma moZraobebma (pasadenis faza) gaaZlie-

ra kirqvuli wyebebis danapraleba da, maSasadame, kar-

stwarmoSobis procesebis aqtivoba. xdeba mdinareuli 
qselis da masTan erTad karstuli siRrueebis Semdgomi 

evolucia. Sua pleistocenamde l. maruaSvili (1964, 1971) 
migarias masivis mdinareebis gansxvavebul mimarTulebeb-

ze miuTiTebs. kerZod, md. oCxomuri mdinare texuris da 

md. skurCa md. xobiswyals uerTdeboda, xolo md. xobis-

wyali amJamindeli md. SiqSas kalapotSi gaedineboda.  Sua 

pleistocenSi (Zvelevqsinur-uzunlanur-karangatuli 

dro) grZeldeboda kavkasionis samxreTi kalTis azeveba, 
rac bunebrivia gavlenas axdenda miwisqveSa wylebis moZ-

raobis aqtivobaze da mRvimeTa ganviTarebaze. terasuli 

safexurebis korelaciis safuZvelze l. maruaSvili 



 173 

(1964) miuTiTebs risuli epoqis Semdeg migarias masivis 

130-140 metr simaRleze azevebis Sesaxeb, rasac unda ukav-

Sirdebodes md. md. oCxomuris, skurCas, texuris da xobis-

wylis Tanamedrove xeobebis Camoyalibeba. amave periods 

unda ukavSirdebodes md. md. xobiswylis, oCxomuris da 

maTi Senakadebis xeobebSi ganviTarebuli mRvimeebis (Su-

rubumu, qoyo, xuru da sxv.) formireba, kerZod ki, frea-

tulidan vadozur epoqaSi gadasvla da dRis sinaTleze 

gamomzeureba.  
migarias masivis samxreT monoklinur ferdobze far-

Tod warmodgenili mudmiv nakads moklebuli gaswvrivi 

depresiebi _ ,,mkvdari xeobebi“, rogorc Cans gamomuSave-

bulia masivis ukanasknel azevebamde, ramac gamoiwvia kar-

stuli drenaJis donis daweva.  
gamyinvarebis Semdgom periodSi sakvlevi teritoriis 

reliefis cvlilebaSi mniSvnelovani roli  karstul 

procesebTan erTad iTamaSa kldezvavebma, mewyrebma da 

Rvarcofebma. am periodTan (zeda meoTxeulSi) unda iyos 

dakavSirebuli migarias masivis samxreT ferdobze, sof. 
doberazenis midamoebSi ganviTarebuli grandiozuli si-

didis (sigane  1km-s aRemateba) mewyeri, romlis calkeuli 

ubnebi amJamadac ganagrZobs periodul gaaqtiurebas. sa-

erTod mewyrebi, kldezvavebi da qvaTacvenebi Cveulebri-

vi movlenaa migarias masivis samxreTi ferdobis sxva nawi-

lebSic. aq mesameuli asakis Tixebisa da mergelebis damew-

yvrasTan erTad kirqvebic ganicdian ngrevas da ganapiro-

beben kldezvavebs da qvaTacvenebs. aRniSnul periodTan 

unda iyos dakavSirebuli md. xobiswylis xeobaSi ganviTa-

rebuli mewyrebi, kldezvavebi,  Rvarcofebi da am ukanas-

knelis mier md, xobiswylis da misi Senakadebis xeobebSi 

Camotanili uzarmazari gadaadgilebuli lodebi, romlis 
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Sesaxebac Cven zemoT gvqonda saubari.  Cveni azriT, amave 
periodSi unda momxdariyo Surubumus mRvimuri sistemis 
qveda sarTulis amoqolva kldezvavuri da Rvarcofuli 

masaliT. aRniSnul periodSi rogorc Cans, migarias masiv-
ze ganviTarebulma zogierTma karstulma sicarielem ga-
nicada ngreva da nawilobriv an mTlianad amoivso lod-

nar-nazvavi masaliT, an amoiqola regionis teqtonikuri 

aqtivobis Sedegad.  
migarias masivze  dReisaTvis  mikvleuli karstuli 

sicarieleebis Seswavlis safuZvelze, SeiZleba iTqvas, 
rom maTi Casaxvis da evoluciis pirobebi reliefis Tavi-

seburebebTan da hidrologiur reJimTan mimarTebaSi ar-

sebiTad ganxvavdeba Tanamedrovisagan. kerZod, sicarie-

leebis evolucia rogorc Cans, warsulSi meti intensivo-

biT mimdinareobda, razec miuTiTebs karstuli sicarie-

leebis morfologiur-morfometriuli maCveneblebi, de-

refnebi, darbazebi da sxv. amJamad zedapiruli da miwis-
qveSa karstuli formebis energiuli modelireba aqtiu-

rad mimdinareobs mdnari Tovlis da wvimis nakadebis mier.  
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Tavi VIII. migarias masivis karstis 

Seswavlis praqtikuli mniSvneloba  

da gamoyenebis perspeqtivebi 

 
sakvlev raions saintereso da mravalferovani tu-

ristul-rekreaciuli potenciali gaaCnia, gansakuTrebiT 

ki karstul-speleologiuri TvalsazrisiT.  

md. xobiswylis xeoba, romelic migarias masivs gamo-

yofs gauCas masivisagan, gamoirCeva ganumeorebeli sila-

maziT, unikaluri kolxuri tyis masivebiT da bunebis sa-

intereso fenomenebiT – CanCqerebiT, kanionebiT, gadaad-

gilebuli lodebiT, karstuli wyaroebiT (vokluzebiT), 

mRvimeebiT, samkurnalo Tvisebebis mqone Termominera-

luri wyaroebiT (lugela), rac mimzidveli da saintere-

soa turistuli da speleoturistuli TvalsazrisiT. md. 

xobiswylis xeobas  sof. muxuridan zemo dinebisaken TiT-

qmis 10 km manZilze gauyveba saavtomobilo gza. aRniSnu-

li xeobis gavliT gadis „tobavarCxilis“ saxelwodebis 

ulamazesi myinvaruli tbebis turistuli marSruti. gza-

dagza turistebs SesaZlebloba eZlevaT daaTvalieron 

deiZaxis vokluzebi, gadaadgilebuli (eratiuli) lode-

bi, Surubumus, qoyos da karieris mRvimeebi, lugelas mi-

neraluri wyaro, gvalaSarasa  da Runjis  kanionebi da 

CanCqerebi. 

md. xobiswylis sanapiro zoli, mimdebare tye, deiZa-

xis vokluzebi da Surubumus mRvime perspeqtiuli iono-

Terapiis da speleoTerapiis obieqtebia, rac specialuri 

kompleqsuri kvlevebiT aris dadgenili (Amiranashvili et al. 

2016). md. xobiswylis xeobaSi (Cxorowyus municipaliteti, 

sof. muxuri da misi midamoebi) 2015-2016 wlebSi Tsu va-
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xuSti bagrationis sax. geografiis da  mixeil nodias sax. 

geofizikis institutebis, saqarTvelos Sromis, janmrTe-

lobis da socialuri dacvis saministros, saqarTvelos 
fizikuri aRzrdis da sportis saxelmwifo universitetis 
da saqarTvelos agraruli universitetis mecnierebis mi-

er ganxorcielda specialuri-kompleqsuri kvlevebi aR-

niSnuli regionis turistuli potencialis gamovlenis 

mizniT. kvlevebis Sedegad miRebul iqna saintereso mona-

cemebi am regionis bioklimaturi maxasiaTeblebis (tu-

rizmis klimaturi indeqsi da haeris msubuqi ionebis Sem-

cveloba) Sesaxeb, romlebic unikaluria sakurorto tu-

ristuli potencialis ganviTarebisaTvis. mdinare xobis-

wylis napirebTan, deiZaxis vokluzebis midamoebSi, Suru-

bumus mRvimesa da mimdebare tyis zolSi haerSi msubuqi 
ionebis koncentraciis gazomvebma aCvena aRniSnuli teri-

toriis perspeqtiuloba ionoTerapiis da speleoTerapi-

is TvalsazrisiT. kvlevebiT dadginda, rom regionSi ma-
sobrivi turizmis ganviTarebisaTvis xelsayreli Tveebi 

martidan noembris CaTvliTaa, xolo samkurnalod da ga-

majansaRebeli turizmisTvis wlis yvela Tve misaRebia. 

saintereso speleoobieqts warmoadgens sof. muxuri-

dan 2,5-3 km-Si, md. xobiswylis xeobaSi gamomdinare „deiZa-

xis“ vokluzebi, romelic xuTi vokluzis saxiTaa warmod-

genili da wyals sakmaod vrceli teritoriidan ikrebs 

(sur. 67). 

„deiZaxe“ (xmaurians, gamayruebels niSnavs) warmoad-

gens saqarTvelos erT–erT udides miwisqveSa mdinares, 

sadac erTi generaciis mqone 20 km-ze meti jamuri sigrZis 

mRvimuri sistema unda arsebobdes. aRniSnul sistemaSi 

Sedis SiqSas vokluzebi, Surubumus mRvime, md. xobis-

wylis xeobaSi arsebuli sxva karstuli sicarieleebi da 
migarias masivze ganviTarebuli ufskrulTa didi siste-
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mebi. deiZaxis vokluzebi (saSualo debiti 1200 l/wm, maq-

simaluri 30-35 m3/wm, zogjer 50 m3/wm) gamoedineba md. xo-

biswylis marcxena mxares, kalapotis doneze. mas axasia-

Tebs Zlieri wyaldidoba, rac mTlianad dakavSirebulia 
migarias maRalmTian zolSi mosul atmosferul naleqeb-

Tan, kerZod ki Tavsxma wvimebTan da Tovlis mdnar wyleb-

Tan. misi formireba xdeba wifurias qvabulSi, aseve mimde-

bare teritoriebze da moicavs daaxloebiT 30 km2 farTo-

bis wyalSemkreb auzs. migarias masivze mosuli Zlieri 

wvimis dros deiZaxis miwisqveSa auzi ivseba, wylis done 
sagrZnoblad maRla iwevs da moqmedebaSi erTvebian mTeli 

rigi sifonuri arxebi, gvirabebi, derefnebi da mZlavri 
wylis nakadebi amoRvras iwyebs ufro maRal hifsometri-

 

sur. 67. deiZaxis vokluzebi  
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ul niSnulebze warmodgenili lodebiT mofenili mSrali 

kalapotebidan, mravalricxovani napralebidan da kldo-

vani nazvavi masidan. amrigad, adamianis Tvalwin xdeba 

mdinaris ucabedi dabadeba, zrda da kvlav gaqroba, rac 

Zalze efeqturi da sainteresoa. aRniSnuli bunebrivi 

movlena iSviaTobas warmoadgens. es procesi Cveni dakvir-

vebiT migarias masivis Txemur zolSi Tavsxma wvimis mos-

vlidan 4-5 saaTis Semdeg viTardeba da Zalze saintereso 

da mimzidveli iqneba  turistebisaTvis, rac gasaTvalis-

winebelia da saTanadod unda iqnas  gamoyenebuli. sainte-

reso speleoturistul obieqts warmoadgens SiqSas vok-

luzuri da grifonuli wyaroebic, romlebic qmnian md. 

SiqSas saTaveebs. 

deiZaxis vokluzebis midamoebSi, md. xobiswylis xeobis 

marcxena Waliszeda pirvel terasul safexurze, mdinaris 

donidan 2-3 m (zR. d. 298 m. simaRleze warmodgenilia deiZa-

xis lodi, romlis garSemoweriloba 16 m-ia,  simaRle 5 m 

(savaraudo masa 150-160 t.). aRniSnuli lodi sainteresoa 

imiT, rom igi ar aris adgilobrivi warmoSobis da aq unda 

moxvedriliyo sakmaod Sori manZilidan, geologiur war-

sulSi Zlieri bunebrivi katastrofuli procesebis Sede-

gad. msgavsi, mniSvnelovani sididis da imave Sedgenilobis 

nawilobriv damarxuli lodi iqna mikvleuli ,,deiZaxis 

lodis’’ siaxloves, romelsac xelovnurad damuSavebis 
kvali etyoba da Cveni varaudiT igi sakulto daniSnule-

biT gamoiyeneboda. aRniSnuli gadaadgilebuli (eratuli) 
lodebi warmoadgenen araorganul bunebriv Zeglebs da sa-

interesoa turistebisa da mogzaurTaTvis. deiZaxis lodi 
deiZaxis vokluzebTan erTad momavalSi sasurvelia Seta-

nili iqnas saqarTvelos bunebis unikalur ZeglTa siaSi. 

md. xobiswylis aRniSnul monakveTze, mdinaris marcxena 
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ferdobze (15-35 SefardebiT simaRleebze) ganviTarebulia 
turistebisa da mogzaurebisaTvis advilad xelmisawvdomi 

karstuli mRvimeebi (Surubumu, qoyo (muxuri), karieris), 

xolo SiqSas midamoebSi _ karstuli Webi da Saxtebi. 

md. xobiswyali da mlianad xeobis bunebrivi pirobebi 
mowveuli ucxoeli eqspertebis mier aRiarebulia eq-

stremalur-saTavgadasavlo da sportuli turizmis (ker-

Zod ki, kaiakingis da kanioningis) unikalur obieqtad.  
mdinare xobiswylis xeoba unikaluria kaiakingis moy-

varulTaTvis. aq, mravali adgilia imisaTvis, rom usaf-

rTxod daeSvaT mdinareze da Tan moiwyoT eqstremaluri 

Tavgadasavali. xeobis qveda 14 kilometriani monakveTi, 

lugelas mineraluri wyarodan sof. xabumemde qarTveli 

da ingliseli instruqtorebis mier aRiarebul iqna, ro-

gorc SesaniSnavi saswavlo-sawvrTneli obieqti. xolo 
lugelas wyarodan xobiswylis zemo monakveTi profesio-

naluri da moyvaruli sportsmenebisaTvis saukeTeso as-

parezs warmoadgens (sur. 68). 
 

 
 

sur. 68. kaiakingi md. xobiswyalze (valeri barbaqaZis fotoebi) 
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turizmis axali da eqstremaluri saxeobaa kanioningi, 

romelic moicavs sxvadasxva teqnikas, rogoricaa fexiT 

siaruli, CanCqerebze TokiT daSveba, cocva, curva da 

gadmoxtoma. kanioningi sakmaod popularuli aqtivobaa 
dasavleT evropis qveynebSi da misdami interesi msoflio 

masStabiT TandaTanobiT izrdeba. eqstremalur-saTavga-

dasavlo da sportuli turizmis xelSewyobis programis 
farglebSi saqarTvelos turizmis erovnuli administra-

ciis mier mowveulma italielma specialistebma Seiswav-

les md. xobiswyali da misi Senakadebi sof. muxuridan md. 

xobiswylis saTavemde. aRniSnuli monakveTi SerCeul iqna 

wyaluxvi CanCqerebis,  miniaturuli tbebis, kanionebisa 

da sxva bunebis Zeglebis gansakuTrebuli siuxvis gamo, 
rac turistuli potencialis ganviTarebisaTvis karg wi-

napirobas qmnis. 

kanioningisaTvis erT-erT saukeTeso da saintereso 

obieqtad SeirCa md. gvalaSaras (md. xobiswylis marjvena 

Senakadi) xeoba,  sadac daigegmva am mimarTulebis aqtivo-

bebis Catareba adgilobrivi da ucxoeli turistebisaT-

vis (sur. 69). 
      

 
 

sur. 69. kanioningi mdinare gvalaSaras xeobaSi  

(valeri barbaqaZis fotoebi) 



 181 

dabali da mdgradi temperaturis mqone (+70, +140 C) 

karstuli wyaroebi, romelnic xasiaTdebian kargi gam-

WvirvalobiT da sisufTaviT warmatebiT gamoiyeneba sat-

bore-sakalmaxe meurneobisaTvis. aseT pirobebSi, erT heq-

tarze erTi vegetaciis periodSi, 500 centneri dieturi 

kalmaxis miRebaa SesaZlebeli (Гигинейшвили, 1979). am 

mxriv, mniSvnelovan warmatebebs miaRwies evropis mTel 

rig qveynebSi, sadac karstuli wylebis bazaze sakalmaxe 

meurneobebis mTeli kompleqsebia Seqmnili. mag., aSS-Si 
ramdenime aTasi saSualo da mcire simZlavris sakalmaxe 

meurneobaa. italiaSi 220-mde sakalmaxe tbors iTvlian, 

daniaSi-500-ze meti aseTi meurneoba yovelwliurad 8,5 

aTas tonaze met sasaqonlo kalmaxs awarmoebs. saqarTve-

loSi 1954 wlidan moqmedebda satbore-sakalmaxe meurne-

oba mWiSTas vokluzuri wyaros bazaze  (gudauTis raio-

ni), romelic weliwadSi 200 centneramde dietur samrew-

velo kalmaxs awvdida momxmarebels (Тинтилозов, 1976). 
sakvlev teritoriaze satbore _ sakalmaxe meurneo-

bis mosawyobad idealuri bunebrivi  pirobebia Seqmnili 

md. SiqSas (md. oCxomuris marjvena Senakadi)  zemo welSi, 

romelic md. xobiswylis Zvel naxeobars warmoadgens da 

mniSvnelovani siganiT gamoirCeva. xeoba sami mxidan Semo-

sazRvrulia ferdobebiT, ise, rom xelovnuri jebirebis 

agebas arc saWiroebs. mdinare SiqSas saTaves qmnis ori 

karstuli wyaro, romlebic dabali da stabiluri wylis 

tamperaturebiT (13-140), dabali mineralizaciiT (273-288 

mg/l), sisufTaviT, gamWvirvalobiT da rac mTavaria, wlis 
ganmavlobaSi mniSvnelovani da stabiluri debitebiT xa-

siaTdebian. amrigad, SiqSas xeobis aRniSnuli monakveTis 

geologiur-geomorfologiuri pirobebi da karstul-
hidrologiuri Taviseburebebi minimaluri danaxarjebiT 
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aq satbore meurneobis mowyobis karg SesaZleblobas iZ-

leva.   

migarias masivis samxreT-dasavleT nawilSi, zRvis do-

nidan 700 m simaRleze (md. SiqSas xeobidan 450 m Sefarde-

biT simaRleze) ganviTarebulia ocindales mosworebuli 

zedapiri (safexuri), saidanac karg amindSi  SesaniSnavad 

moCans kolxeTis barisa da Savi zRvis sanapiroebi. aq sau-

keTeso pirobebia deltaplanis gansaviTareblad da am mi-
marTulebiT dainteresebuli sportsmenebis da turiste-

bis mosazidad. 
wifurias qvabuli da mTlianad migarias masivis Txe-

muri zoli  zedapiruli da miwisqveSa karstuli formebis 

ganviTarebis klasikuri regionia. aq warmodgenili kar-

stuli qvabulebi, Zabrebi, Webi, Saxtebi,  ufskrulebi da 
mRvimeebi speleoturizmis ganviTarebis karg SesaZleb-

lobas iZleva. 

sofel muxuridan iwyeba ,,tobavarCxilis“ saxelwode-

bis ulamazesi tbebis erT-erTi turistuli marSruti. 
maTgan turistuli TvalsazrisiT yvelaze mniSvnelova-

nia ,,caSkibulisa“ da ,,WiTagvalas“ tobavarCxilis tbebi 

(Cxorowyusa da walenjixis municipalitetebi), romlebic 

samegrelos qedis alpur zonaSi, zRvis donidan 2550-2650 

metr simaRleze mdebareoben (sur. 70).    
tbebi myinvaruli warmoSobisaa da myinvaris ukan da-

xevis fazis Tanxvdenilia (maruaSvili, 1963). turistuli 

marSruti 60 km sigrZisaa. samarSruto gza moicavs  muxu-

risa (qoyos) da Surubumus mRvimeebs, deiZaxis da gvala-

Saras gadaadgilebul (eratiul) lodebs,  gvalaSaras da 

Runjis kanionebsa da CanCqerebs, SeleTis kanions, alpuri 

zonis tbebs da mTavrdeba xaiSis midamoebSi. marSruti 

turistebisTvis xelmisawvdomia 3 Tvis ganmavlobaSi (iv-
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lisi, agvisto, seqtemberi). saavtomobilo gzis sawyisi 
monakveTi muxuridan alpur zonamde keTilmowyobilia da 
gadaadgileba SesaZlebelia satransporto saSualebiT 

(fiCxaia, 2015; jalaRonia, 2015). 

 

 
 

sur. 70. tobavarCxilis tba (roman Tolordavas foto) 

 
vimedovnebT gaTvaliswinebuli  da gaazrebuli iqneba 

Cvens mier zemoT aRniSnuli  unikaluri bunebrivi Zegle-

bis da resursebis mniSvneloba Cxorowyus municipalite-

tisa da mTlianad saqarTvelos turistuli da ekonomiku-

ri potencialis gazrdisaTvis, rac xels Seuwyobs ara 

marto intensiur-rekreaciuli meurneobis aRorZinebas,  
aramed  dadebiT gavlenas iqoniebs Cxorowyus municipa-

litetis mosaxleobis ekonomikur-kulturul ganviTare-

baze da mniSvnelovan ekonomikur sargeblobas moutans 

qveyanas. 
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d a s k v n a 

 

 migarias kirqvuli masivi dasavleT saqarTvelos 

karstuli zolis saSualo da maRalmTiani karstis erT-

erTi Semadgeneli nawilia, romelic mdebareobs  samegre-

los (egrisis) qedis samxreTi ferdobis periferiul na-

wilSi, mdinareebis _ xobiswylisa da texuris xeobebs So-

ris. administraciulad masivi Cxorowyus da martvilis 

municipalitetebis farglebSia moqceuli. igi sxva raio-

nebisagan gamoyofilia Rrma xeobebiT: CrdiloeTiT da 

dasavleTiT warmodgenilia md. xobiswylis, xolo aRmo-

savleTiT _ md. texuris xeoba; samxreTiT esazRvreba md. 

xobiswylis marcxena Senakadis _ md. oCxomuris farTo 

depresia. aRniSnul sazRvrebSi moqceuli teritoriis 
maqsimaluri gaWimuloba dasavleTidan aRmosavleTisaken 

17 km-ia, xolo CrdiloeTidan samxreTisaken 6-7 km-s aR-

wevs. masivis zedapiris farTobi daaxloebiT _ 100 km2-ia, 

aqedan karstuli movlenebi ganviTarebulia 75 km2-ze met 

farTobze. 
migarias masivis Txemi maqsimalur simaRles aRmosav-

leTiT aRwevs, umaRlesi mwvervalebia migaria (2025 m.) da 

jvari (1980 m.);  TandaTan dabldeba dasavleTisaken sof. 

ocindales mimarTulebiT 650 metr simaRlemde.  mwv. 
jvris dasavleTiT masivis Txemuri zona warmodgenilia 

ori urTierTparaleluri antiklinuri seriT, romlebic 
gars ertymian sinklinur struqturaSi ganviTarebul ga-

umdinari Rrmulebis sistemas, romlis sigrZe 8 km da siga-

ne 3 km udris. amrigad, migarias masivis mniSvnelovani na-

wili sinklinur struqturas ukavia, romlis birTvSi Zi-
riTadad baremuli qanebiT agebuli Caketili qvabulia 

ganviTarebuli (Rrmuli, teqtonikuri polie). maTi udab-
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lesi niSnulebi mdebareoben 900-1000 m. abs. simaRleebze 

da warmodgenilia ZabrebiT, ponorebiT da miwisqveSa 

formebiT. qvabuli iyofa ramdenime meorad qvabulebad, 

romelTac karstuli genezisi gaaCniaT. maTgan aRsaniSna-

via wifurias qvabuli, romelic gamoirCeva Tavisi sidi-

diT (sigrZe 5,5-6 km, sigane 2,5 km) da mas erTiani qvabulis 

dasavleTi nawili ukavia. wifurias qvabulis saxelwode-

biT moixsenieben zemoT aRniSnul erTiani qvabulebis sis-

temas. migarias masivis samxreTuli ferdobi warmoadgens 

monoklinuri struqturis sers, romelic midgmulia da 
ekvris samxreTidan migarias masivis urgonuli faciesis 

(baremul) qanebiT agebul  wifurias sinklinur birTvs. 

igi agebulia zedacarculi da paleocen-eocenuri kir-

qvebiT da dasavleTidan aRmosavleTisaken misi simaRle 

1000 m-dan  1200-1300 m-mde izrdeba. aRniSnuli seri gamo-

yofilia maRali sinklinuri masivisagan gaswvrivi mSrali 

xevebiT, uvalebiT da danawevrebulia md. oCxomuris da 

misi Senakadebis (atamana, vau, xuru) xeobebiT. reliefis 

mniSvnelovani energia (2000 m) sxva xelSemwyob faqtoreb-

Tan erTad, xels uwyobs karstuli procesebis aqtiur 

msvlelobas, rac masivis wiaRSi ganapirobebs miwisqveSa 

karstuli formebis _ mRvimeebis, Webis, Saxtebisa da uf-

skrulebis arsebobas. masivis dakarstvis da Sesabamisad, 

CaRwevis Teoriuli siRrme  1500-1600 m-s Seadgens. 

 migaria erT-erTi saintereso da unikaluri kir-

qvuli masivia saqarTveloSi. igi gamoirCeva karstuli 
movlenebis intensiuri ganviTarebiT da speleoaRmoCene-

bis perspeqtivebiT. aq  karstgaCenis sakmaod kargi piro-

bebia, rasac xels uwyobs  danapralebuli mZlavri karbo-

natuli qanebis gavrceleba, uxvi atmosferuli naleqebi, 
reliefis didi energia da masTan dakavSirebuli wylebis 
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STanTqmisa da moZraobis xelsayreli pirobebi. migaria 
yuradRebas ipyrobs nairgvari morfologiisa da genezi-

sis Zabrebis mWidro qseliT, Rrma karstuli qvabulebis 

arsebobiT, depresiebiT, reliqturi xeobebiTa da klde-

STenilebiT. masivze Tavmoyrilia mravalricxovani Webis, 

Saxtebisa da ufskrulTa Casasvlelebi, xolo ferdobebsa 
da mdinareTa xeobebSi upiratesad warmodgenilia subho-

rizontaluri da kombinirebuli tipis mRvimeebi. aqve ga-

moedineba uxvdebitiani karstuli wyaroebi da vokluzebi. 
 masivis uZveles geologiur formacias warmoad-

gens Sua iuruli baiosuri porfirituli (tufobreqCiebi, 

tufokonglomeratebi, tufebi, porfiritebi) da zeda iu-

ruli feradi  (momwvano da wiTeli Tixebi, qviSaqvebi, tu-

fobreqCiebi TabaSiris linzebiT da SuaSreebiT) wyebebi, 
romlebic zedapirze gaSiSvlebulia masivis ukidures 

Crdilo periferiul nawilSi, kerZod, qarafebis ZirSi. 
aRniSnuli seriis wyebebi sakvlevi teritoriis mTavari 
wyalSemkavi fundamentis _ dakarstvis qveda bazisis rols 

asruleben. migarias kirqvul masivze karstvad qanebs mie-

kuTvneba qveda carculi (alb-senomanis gamoklebiT), ze-

da carculi da paleocen-qveda oligocenuri karbonatu-

li naleqebi, romelTa gamosasvlelebis saerTo farTobi 

75 km2-s aRemateba. yvelaze farTod carculi karbonatu-

li qanebia warmodgenili. aRniSnuli wyebis naleqebi moi-

cavs sakvlevi teritoriis mniSvnelovan nawils da war-

modgenilia yvela iarusiT: valanJin-hotrivuli, baremu-

li, apturi, alb-senomanuri, turonuli, koniak-santon-

kampanuri da maastrixt-daniuri. baremuli urgonuli fa-

ciesis da zeda carculi karbonatuli naleqebi farTo 

gavrcelebiT, didi simZlavriT (saerTo simZlavre1800-

2000 m-ia), erTgvarovani facialuri da qimiuri Sedgeni-
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lobiT xasiaTdeba, rac dakarstvis unikalur pirobebs 

qmnis. baremuli sqelSreebrivi da masiuri kirqvebi  am 
wyebaSi Casaxuli zedapiruli da miwisqveSa formebis mor-

fologiis arsebiT momentebs ganapirobebs. kerZod, Sre-

ebrivi kirqvebiT agebuli raionebisagan gansxvavebiT ba-

remul masiur da sqelSreebriv kirqvebSi Casaxuli Webis, 
Saxtebis da ufskrulebis gaswvrivi profilebi xasiaTde-

bian mniSvnelovani vertikaluri gavrcelebiT, xolo 
calkeuli safexuris simaRle zogjer aTeuli metriT 

izomeba (xaverdovanas, foTolcvenis da sxva ufskrulebi 

wifurias qvabulis midamoebSi). karstuli qanebis masiu-

roba Tu Sreebrioba mniSvnelovan gavlenas axdens kar-

stuli karebis, Zabrebisa da qvabulebis morfologiaze. 
 migarias masivi geoteqtonikurad moicavs kavkasi-

onis naoWa sistemis da saqarTvelos beltis gardamaval 

zols. migarias masivis karstis ganviTareba kavkasionis 
samxreTi kalTis naoWa sistemis geoteqtonikuri evolu-

ciis fonze moxda. masivis teqtonikuri struqturebis 

(plikaturi, dizunqciuri) Casaxva da evolucia ukavSir-

deba danaoWebis adreorogenul (sarmatamdel), ufro me-

tad ki gvianorogenul qveetapebs.  aq dakarstuli kirqve-

bis gavrcelebis zolSi reliefis teqtonikuri formebi  

pirveladi saxiT kargadaa warmodgenili (Semonaxuli), 
rasac xels uwyobs susti zedapiruli Camonadeni da um-

niSvnelo erozia. masivis farglebSi gamoiyofa kargad ga-

moxatuli sinklinuri qvabuli, antiklinuri da monokli-

nuri serebi. SedarebiT ufro Znelad SesamCnevia rRvevi-

Ti dislokaciebi, magram maTi arseboba Cveni savele kvle-

vebis Sedegadac dasturdeba. migarias masivze gavrcele-

bulia SedarebiT axalgazrda (klivaJis anu meoradi, ga-

mofitvis, gverdiTi ganwnevis), agreTve uZvelesi asakis 

teqtonikuri rRvevebi, romelTa evolucias memkvidreo-



 188 

biToba axasiaTebs. mometebuli napralianobiT gamoirCeva 
antiklinuri struqturebis TaRebi da rRvevis xazebis 

gavrcelebis arealebi. migarias masivis farglebSi gaba-

tonebuli gavrceleba aqvs subganeduri, iSviaTad subme-

ridianuli gawolis antiklinur da sinklinur struqtu-

rebs, romlebic Zlier arian garTulebulni wyvetiTi 

dislokaciebiT. plikaturi dislokaciebi mniSvnelovan 
rols TamaSoben rogorc reliefis formirebasa da mor-

fologiaze, ise karstuli procesebis intensivobaze, mis 

masStabebze da saerTod karstgaCenaze. migarias masivis 
mniSvnelovani nawili ukavia ganedurad gawolil simet-

riul sinklinur naoWs, romlis birTvSi ganviTarebulia 
ZiriTadad baremuli qanebiT agebuli Caketili qvabuli _ 

wifuria. aq, sinklinis Crdilo frTis karstvadi Sreebi 

daxrilia samxreTisaken 250-iT, xolo samxreTi frTis 

CrdiloeTiT 300-iT, rac xelsayrel pirobebs qmnis wyle-

bis miwisqveSa cirkulaciisa da dagrovebisaTvis sinkli-

nis birTvuli zolis siRrmeSi, saidanac miwisqveSa wyle-

bis gantvirTva ZiriTadad xdeba dasavleTiT  md. xobis-

wylis mimarTulebiT, rasac sinklinis struqturul age-

bulebasTan erTad xels uwyobs md. xobiswylis mier sin-

klinuri struqturis Rrmad CaWra (gakveTa). wifurias 
sinklinis samxreT nawilSi kargad aris gamoxatuli aseve 

ganedurad gawolili asimetruli antiklinuri naoWi. igi 

iwyeba m. leberiadan da dasavleTuri mimarTulebiT misi 

RerZi TandaTan ganicdis daZirvas. aRniSnuli asimetriu-

li antiklinis samxreTul frTaze yuradRebas ipyrobs 

subganeduri, submeridianuli da zogan meridianuli mi-
marTulebis rRvevebiT da wyvetebiT garTulebuli mo-

noklinuri naoWebis sistema, romelic teqtonikur blo-

kebadaa danawevrebuli da reliefSi monoklinuri serebis 

saxiTaa warmodgenili. aq Webi, Saxtebi da zedapiruli 
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karstuli formebi _ Zabrebi, uvalebi, mkvdari xeobebi, 

rogorc wesi, xSirad Tavmoyrilia  teqtonikuri rRveve-

bis da wyvetebis gaswvriv. migarias masivis CrdiloeTuri 

da aRmosavleTuri maRalflatovani kalTebi, romlebic  

wyvetebis gaswvriv  Camoyalibdnen, gverdiTi ganwnevis 

napralebis ganviTarebis tipiuri regionia. maT Casaxvas 
ganapirobebs qarafebis da flateebis zeda kidis gaswvriv 

qanebis Sinagani daZabulobis gantvirTva. aq warmodgeni-

li gansxvavebuli gaxsnilobisa da siRrmis napralebi kar-

stuli procesebis intensiuri ganviTarebisaTvis xelsay-

rel pirobebs qmnis. 

     migarias kirqvuli masivis geologiur-teqtoniku-

ri pirobebi jer kidev saTanado siRrmiT ar aris Seswav-

lili, rac daadastura bolo wlebis karstul-speleolo-

giurma da geomorfologiurma gamokvlevebma. ase mag., ad-

rindel geologiur naSromebSi aq naoWa (plikaturi) dis-

lokaciebis upirates ganviTarebas miuTiTeben. aseTi war-

modgena, rac masivis susti karstul-speleologiuri Ses-

wavlis Sedegi iyo, amJamad uaryofilia. plikatur dar-

RvevebTan erTad, savele kvlevebiT gamovlinda wyvetiTi 

dislokaciebi,  romlebic akontroleben da amZafreben 

karstuli procesebis msvlelobas. Cveni saeqspedicio 

razmis mier Catarebuli kvlevebis, agreTve arsebuli ma-

salebis (geologiuri, kartografiuli, aero da aerokos-

mosuri suraTebis) analizis safuZvelze SeiZleba aRvniS-

noT, rom migarias mTel masivze mkafiod gamoiyofa subga-

neduri da maTi gadamkveTi submeridianuli rRvevebi, ro-

melTa gaswvriv SeiniSneba masivis blokebad danawevreba 

da karstvadi qanebis Zlieri aSliloba. TvalSi sacemia 
migarias masivis blokuri teqtonika _ uzarmazari wifu-

rias sinklinuri Rrmuli da calkeuli blokuri struq-
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turebi, razec aerokosmosuri suraTebic aSkarad miuTi-

Teben. amrigad, masivis morfostruqturebi sxvadasxva si-
didis azevebuli Tu daweuli blokebis mozaikad warmog-

vidgeba. eWvs ar iwvevs, isini aRmocendnen regionuli da 
adgilobrivi xasiaTis submeridianuli da subganeduri 

wyvetebis evoluciis procesSi. naoWa struqturebis 
msxvrevis Sedegad Zveli rRvevebis meti nawili teqtoni-

kuri moZraobebis kvaldakval gaaxalgazrdavebas ganic-

dis, rasac xels uwyobs intensiurad mimdinare karstuli 

procesebi. gansakuTrebul interess iwvevs rRvevebis ga-

dakveTis adgilebi, e.w. „wyvetaTa kvanZebi“, romlebTanac 
dakavSirebulia miwisqveSa wylebis ekranireba da kar-

stgaCenis gamZafreba. deiZaxis vokluzuri wyaroebi, Su-

rubumus mRvimis da wifurias qvabulSi ganviTarebuli 

Saxtebis da ufskrulebis darbazebi da safexurebi, ag-
reTve masivze ganviTarebuli kldezvavebi da mewyerebi 

ZiriTadad aseT kvanZebTan arian dakavSirebuli. 
 migarias masivze gavrcelebuli zedapiruli da mi-

wisqveSa karstuli formebis udidesi nawili dakavSirebu-

lia sustad daxril (3-150) zedapirebTan, romelTac sak-

vlevi teritoriis mniSvnelovani farTobi ukaviaT. mar-

Tlac, migarias masivis vake da mcired daxrili zedapire-

bi gamoirCeva karuli zedapirebis, karstuli Zabrebis, 

Webis, Saxtebis da ufskrulebis mniSvnelovani gavrcele-

biT, rac mcired daxril zedapirebze wvimis da Tovlis 
mdnari wylebis xangrZlivi Semonaxvisa da zemoqmedebis 

Sedegicaa. mcired daxril zedapirebze xelsayreli piro-

bebia naleqebis farToblivi infiltraciisa da influa-

ciisaTvis, rac Tavis mxriv, siRrmuli dakarstvis inten-

sivobas ganapirobebs. sakvlev raionSi Sreebis daxrili 
wola xSirad zedapirebis daxrilobebsac ganapirobebs da 

gavlenas axdens Zabrebis da qvabulebis morfologiazec. 
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monoklinuri struqturebis gavrcelebis arealebs axasi-

aTebT reliefis formebis asimetriuloba. amasTan aRsa-

niSnavia, rom masivis SedarebiT meti daxrilobis kalTeb-

ze zedapiruli karstgaCenis movlenebi sustadaa gamoxa-

tuli, rac dakavSirebulia aseT kalTebze mosuli atmos-

feruli naleqebis swraf moZraobasTan da piriqiT, Seda-

rebiT didi zomis karstuli Zabrebi tyis zonaSi, swored 

sustad daxril zedapirebTan aris dakavSirebuli. 
 migarias masivi CrdiloeTidan kavkasionis mTebiT 

daculia civi haeris masebis SemoWrisagan. samagierod di-

dia Savi zRvis teniani masebis gavlena. aRniSnuli garemo-

ebidan gamomdinare xasiaTdeba rbili, teniani klimatiT. 

mTian nawilSi zamTari zomierad civia (-30-dan +40-mde, 

zogjer -100-dec ecema), xolo zafxuli zomierad Tbili 

(18-220 ). zafxuli gamoirCeva wvimebis siuxviT da Rrubli-

anobiT, xolo zamTari TovliT. naleqebis siuxvesa da ga-

nawilebaze masivis samxreT-dasavleTur eqspoziciasTan 
erTad mniSvnelovan zegavlenas axdens reliefis rTuli 

danawevrebac. sof. muxurSi (260 m abs. simaRleze), rome-

lic masivis dasavleT nawilSi, md. xobiswylis xeobaSi 

mdebareobs atmosferuli naleqebis wliuri jami 2200 mm–
s aRwevs da naleqTa gansakuTrebuli siuxve zafxulisaT-

vis aris damaxasiaTebeli. dasavleT saqarTvelos kir-

qvul masivebs Soris migarias masivi danestianebis maRali 

maCvenebleblebiT gamoirCeva, rac arsebiT gavlenas ax-

dens karstis ganviTarebaze. 

       amrigad, rbili da mcire sididis temperaturebi, 
uxvi atmosferuli naleqebi da maTi SedarebiT Tanabari 

ganawileba wlis ganmavlobaSi, mniSvnelovani tenianoba 
da mTel raionSi wliuri Camonadenis dadebiTi balansi 
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met-naklebi intensivobiT ganapirobebs karstgaCenis in-

tensiur msvlelobas mTeli wlis ganmavlobaSi. 
 migarias masivi uxvi atmosferuli naleqebis da 

mniSvnelovani tenianobis miuxedavad, hidrografiuli 

qselis mudmiv zedapirul komponents (Tu ar CavTvliT  

md, md. oCxomurs da mis mcire Senakadebs) moklebulia. ma-
sivis TiTqmis mTel zedapirze gafantuli wyalkargvis 

kerebi (Zabrebi, ponorebi, napralebi da sxv.) mudmivi ze-

dapiruli nakadebis gaCenas gamoricxavs. aseTi nakadebi 
mxolod epizodurad Cndeba Tovldnobis da gabmuli wvi-

mebis periodSi.  gvxvdeba ramdenime  (4-5) mcire debitis 

wyaroc, romelTa  nakadebi mokle manZilis gavlis Semdeg 

baremul kirqvebSi ikargebian. isini dakavSirebulni arian 

alb-senomanur da aptur mergelebsa da mergelovani Ti-

xebis wyebebTan da warmoadgenen mudmivmoqmed wyaroebs, 

romlebic zafxulis gvalvian periodebSic ar Srebian. 
migarias masivze STanTqmuli atmosferuli naleqebi 

ZiriTadad mTiswina zolSi da mdinareTa xeobebSi sxva-

dasxva debitis mRvimuri nakadis, vokluzis da wyaros sa-

xiT gamoedineba. aq, mTian zolSi STanTqmuli meteoruli 

wylebi (rogorc kvlevebiT irkveva) ZiriTadad masivis 

dasavleT da samxreT-dasavleT nawilSi ganitvirTeba  

ramdenime mZlavri nakadis saxiT (deiZaxi, qoyo, SiqSa da 

sxva wyaroebi) md. md. xobiswylisa da SiqSas  kalapotebis 

doneebze, nawili masivis samxreT monoklinur ferdobze 

300-650 m. abs. simaRleebze (md. md. Taia, xuru, vau, atama-

na, xaSa da sxv.), nawili samxreT-aRmosavleTiT md. texu-

ris xeobaSi, xolo nawili ki, ufro Rrma fenebisaken _ 

kolxeTis arteziuli auzisaken moZraobs, rac geofizi-

kuri kvlevebiTac dasturdeba. karstuli wyaroebi gan-
sxvavdebian gamosasvlelebis agebulebiT da liTologiu-
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ri SemadgenlobiT (gamoedinebian qveda da zedacarcul, 

agreTve mesameuli asakis kirqvebidan, deluviuri nafene-

bidan, lodnarTa danagrovebidan), simaRliTi gavrcele-

biT (zR. d-dan 240-1700 m-mde), debitiT (Zalze umniSvne-

lodan 200-300 l/wm-mde;  deiZaxis vokluzebis saSualo 

wliuri debiti 1200 l/wm aRemateba) da reJimiT.         
wyaroTa didi umravlesoba zedapirze gamosvlis pi-

robebis mixedviT  daRmaval tips miekuTvneba. gvxvdeba 

aRmavali (wneviani) wyaroebic, romlebic ZiriTadad mdi-

nareTa kalapotebis doneze gamoedinebian. am ukanasknel-

Ta formireba dakavSirebulia adgilobriv liTologiur 

an teqtonikur pirobebTan. aeraciis zonasTan dakavSire-

buli wyaroebi gamoedineba mdinareTa donidan sxvadasxva 

simaRleebze. maTi debitebi ZiriTadad iryeva 0,1-10 l/wm-

mde, zogjer ki 20-30 l/wm-s aRemateba. mniSvnelovani de-

bitis wyaroebi dakavSirebulia doneTa sezonuri ryevis 

da sruli gajerebis zonebTan. karstuli wylebis dinami-

kuri rezervebi xSir SemTxvevaSi pirdapir kavSirSia  mTis 

zolSi mosul atmosferul naleqebTan. kerZod, Tavsxma 
wvimebis periodebSi swrafad xdeba wylebis miwisqveS Ca-

Jonva/Cadineba da aseve swrafad mimdinareobs maTi gan-
tvirTva ferdobebsa da xeobebSi gamomaval karstul wya-

roebsa da nakadebSi. am mxriv gansakuTrebiT gamoirCeva 

masivis dasavleTuri nawili. Tumca aqve unda aRiniSnos, 
rom wylis resursebis nawilobriv Sevsebas xels uwyobs 
farTod ganviTarebuli tyis masivebi da maT ZirSi war-

modgenili mcenareulobis lpobadi masa, ris saSualebi-

Tac xdeba tenis SenarCuneba niadagSi da gruntSi didi 

xnis ganmavlobaSi. karstuli wyaroebi gamoirCeva sisuf-

TaviT da iSviaTad imRvreva. Tavsxma wvimebis Semdegac 

wyaroebs rZisferi Seferiloba aqvs, iSviaTad ki yavisfe-

ri. es yvelaferi ganpirobebulia im garemoebiT, rom miga-
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rias masivi mTlianad dafarulia xSiri tyis safariT da 

mdeloebiT, niadagi ki humusiT, rac xels uSlis da sag-
rZnoblad amcirebs zedapiris garecxvas da miwis qveS mya-

ri masalis gadaadgilebas. 
migarias masivis cnobil miwisqveSa wyaroTagan dabal 

hifsometriul niSnulze (zRis donidan 296 m.), md. xobis-

wylis xeobis marcxena ferdobze (kalapotis doneze), ba-

remul kirqvebSi deiZaxis vokluzebi gamoedineba. aRniS-

nuli wyaroTa sistema frontaluradaa warmodgenili da 

vrceldeba 150-200 m. sigrZeze sxvadasxva debitis xuTi 

vokluzis saxiT. deiZaxis vokluzebis jamuri saSualo 

mravalwliuri xarji 1,2 m3/wm xolo maqsimaluri 50 m3/wm-s 

aWarbebs. Cvens mier Catarebuli mravalwliani reJimuli 
dakvirvebebis da savele kvlevebis Sedegad SeiZleba iT-

qvas, rom deiZaxis wyaroebs axasiaTebs debitis periodu-

li, moulodneli d mkveTri mateba, rac dakavSirebulia 
wifurias sinklinur qvabulSi da mis mimdebare terito-

riaze mosul Tavsxma wvimebTan da aqtiuri Tovldnobis 

periodebTan. deiZaxis vokluzebis debitebis mkveTri ma-

teba iwyeba Tavsxma wvimebis dawyebidan 4-5 saaTis Semdeg 

da misi mSrali xeoba mTlianad ivseba wylis nakadiT (dei-

Zaxis wylis Sida auzis done sagrZnoblad maRldeba da 
wyali amoRvras iwyebs ufro maRal hifsometriul niSnu-

lebze, pirveladi mdgomareobidan 15-25 m-iT maRla gan-

lagebul Zveli sifonuri derefnebidan. calkeuli naka-
debi gadmosCqefs mravalricxovani napralidan da kldo-

vani nazvavidan), xolo wvimis gadaRebis Semdgom (atmosfe-

ruli naleqebis odenobidan da xangrZlivobidan gamomdi-

nare) 2-3 dReSi kvlav pirvandel mdgomareobaSi brundeba.  

deiZaxe Cveni qveynis erT-erTi udidesi miwisqveSa 
mdinareTagania da rogorc Cvens mier Catarebulma spele-

ogamokvlevebma daadastura, wyals sakmaod vrceli teri-
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toriidan ikrebs. misi kvebis auzi mTlianad moicavs wi-

furias sinklinur qvabuls, mimdebare teritoriebs, da 

aRmosavleTiT vrceldeba m. m. jvarisa da migarias Soris 

gamaval rRvevis xazamde, rasac Cvens mier Catarebuli in-

dikatoruli cdebic adasturebs.   
 Catarebuli indikatoruli cdebis Sedegad eqspe-

rimentulad dadasturda  migarias masivis wiaRSi napra-

lovan-karstuli wylebis erTiani sistemisa  (erTiani do-

nis) da gancalkevebuli (izolirebuli) nakadebis arsebo-

ba, rac ZiriTadad regionis gansxvavebuli struqturul-

teqtonikuri pirobebiT aris ganpirobebuli. amasTan, 

aranakleb mniSvnelovania wyvetiTi dislokaciebis roli, 
romlebic xSirad akontroleben miwisqveSa nakadebis 

STanTqmas da moZraobis gzebs. 

wifurias sinklinur qvabulSi erTiani karstul-hid-

rogeologiuri sistemis (erTiani auzis) formirebas sxva 

damatebiT pirobebTan (reliefis daxra, eroziuli dana-

wevreba) erTad ZiriTadad ganapirobebs sinklinuri nao-

Wis amgebi karstvadi qanebis daZirva periferiidan cen-

trisken da maTi saerTo daxra dasavleTis mimarTulebiT. 

erTiani miwisqveSa karstul-hidrologiuri sistema 
mTlianad moicavs wifurias sinklinur qvabuls da aRmo-

savleTiT vrceldeba m. m. jvris da migarias Soris gama-

val rRvevis xazamde.  am sazRvrebSi moqceuli deiZaxis 

erTiani karstul-hidrologiuri sistemis wyalSemkrebi 

auzis farTobi 25-30 km2-s aRemateba da ZiriTadad masivis 

dasavleT nawilSi, adgilobrivi eroziis bazisis doneze 

gamomdinare deiZaxis da SiqSas wyaroebSi ganitvirTeba.   
rac Seexeba migarias masivis samxreT ferdobze gamo-

maval gankerZoebul (izolirebul)  miwisqveSa nakadebs, 
isini dakavSirebulni arian monoklinuri struqturis 
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wyebebTan (zeda carculi da paleocen-eocenuri karbona-

tuli qanebi), romelic midgmulia da ekvris samxreTidan 
migarias masivis urgonuli faciesis baremuli qanebiT 

agebul  wifurias sinklinur birTvs. monoklinuri naoWe-

bis sistema garTulebulia wyvetebiT (rRvevebiT), bloke-

badaa danawevrebuli da reliefSi monoklinuri serebis 

saxiTaa warmodgenili.  aq miwisqveSa nakadebis formireba 
da kveba ZiriTadad xdeba monoklinur struqturaSi gan-

viTarebuli serebis, maTi gamomyofi qvabulebisa da mSra-

li xevebis zolSi CaJonili miwisqveSa wylebiT da TiTqmis 

ar reagireben wifurias qvabulSi mosul Tavsxma wvimebze. 
isini gamoirCevian gansxvavebuli hifsometriuli mdeba-

reobiT, orientaciiT, dinamiurobiT da wylis sakmarisi 

resursebiT.   
migarias masivis aRmosavleTi nawili warmoadgens da-

moukidebel karstul-hidrogeologiur sistemas Tavisi 
mkveTrad gamoxatuli wyalSemkrebi auziT da dasavleTu-

ri (wifurias) wyalSemkrebi auzisagan gamoyofilia miga-

rias Rrma rRvevis xaziT. aRmosavleTur hidrogeologi-

ur auzSi formirebuli miwisqveSa wylebi gadinebas unda 

axdendnen samxreT-aRmosavleTiT, md. texuris da misi Se-

nakadebis xeobebSi. migarias teqtonikuri rRvevis zonaSi 
aseve SeiniSneba miwisqveSa nakadebis Tavmoyris da gan-

tvirTvis arealebi. zemoT aRniSnuli aRmosavleTuri 
hidrogeologiuri auzis da masTan dakavSirebuli gan-

tvirTvis kerebis Sesaxeb Cvens mier gamoTqmuli mosazre-

ba eyrdnoba mxolod savele kvlevebis Sedegad mopove-

bul masalebs. es mosazrebebi am etapze praqtikulad ar 
aris dadasturebuli da momavalSi saWirod migvaCnia aq 

indikatoruli cdebis Catareba. 
 migarias masivis Cvens mier gamokvleuli  karstu-

li  wyaroebi da miwisqveSa nakadebi miekuTvneba karbona-



 197 

tuli klasis, kalciumis jgufis mcired mineralizebul 

(211-288 mg/l) wylebs; sufTaa da ar Seicavs organul-baq-

teriologiur nivTierebebs. maTi permanganaturi indeqsi 

(organuli nivTierebis Semcvelobis maCvenebeli) dabalia 

(0.2-0.5 mg/l). yovelive zemoT aRniSnuli migarias masivis 
karstuli wylebis sasmelad gamoyenebis perspeqtivas iZ-

leva. aq zogierTi wyaro, maT Soris mRvimuri nakadi gamo-

yenebulia wyalmomaragebaSi. Cvens mier miRebuli Sedege-

bis Sedarebam amJamad moqmed normativebTan gviCvena, rom 
migarias masivis karstuli wylebis qimiuri Sedgeniloba 
sasmeli wylebisaTvis wayenebul moTxovnebs akmayofi-

lebs. rogorc karbonatul qanebSi formirebuli wylebi-

saTvis aris damaxasiaTebeli, gamokvleul sinjebSi daba-

lia mZime liTonebis (spilenZi, rkina) Semcveloba. migari-

as karstuli wylebi ar aris xisti, mZime. karstuli wyaro-

ebis umravlesobas ar axasiaTebs wylis amRvreva, Tumca 

zogierT maTganze aRniSnuli movlenebi mainc SeiniSneba. 
 migarias masivis substratis amgebeli formaciebis 

Taviseburebebi, agreTve teqtonikuri da geomorfolo-

giuri pirobebi ganapirobeben karstuli wylebis hidro-

dinamikuri zonebis arseboba-gavrcelebis da moZraobis 

xasiaTs. karstuli sicarieleebi mniSvnelovanwilad war-

moadgenen hidrodinamiuri zonebis evoluciis produqts. 
es evolucia migarias kirqvul masivze da mTlianad saqar-

Tvelos kirqvul zolSi aqtiurad daiwyo sarmatis Sem-

dgom periodSi (romelic mimdinareobda aRmavali teqto-

nikuri moZraobebis fonze) da dResac grZeldeba. migari-

as masivze kargadaa gamoxatuli aeraciis, doneTa sezonu-

ri ryevis, sruli gajerebis da siRrmuli cirkulaciis 

zonebi. aeraciis zonis farglebSi Tavis mxriv gamoiyofa 

zedapiruli cirkulaciis, dakiduli wylebis cirkulaci-
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is, daRmavali vertikaluri da subhorizontaluri cir-

kulaciis qvezonebi. 
         migarias masivis farglebSi aeraciis zonaSi kar-

stuli procesebis intensivobas axasiaTebs sezonuri 

ritmuloba, rac am zonasTan dakavSirebul karstul wya-

roebzec aisaxeba. aRniSnuli zonis qveda sazRvari piro-

biTad Tanxvdeba im zedapirs, romelsac miwisqveSa naka-

debi aRweven doneebis maqsimaluri awevis periodSi. aera-

ciis zonaSia  formirebuli migarias masivis Webi, Saxte-

bi, ufskrulebi da daxrilfskeriani da subhorizonta-

luri mRvimeebis mniSvnelovani nawili. aeraciis zonis 

simZlavre sakvlevi teritoriis farglebSi  1500-1600 m-s 

aRwevs. aeraciis zonasa da sruli gajerebis zonis saz-

Rvarze warmodgenilia doneTa sezonuri ryevis zona, 
romelic gamoirCeva miwisqveSa karstuli wylebis donis 

sezonuri (kokispiruli wvimebis dros ki uecari da swra-

fi) cvalebadobiT. am zonas aqvs gardamavali xasiaTi mo-

sazRvre hidrodinamikur zonebTan mimarTebaSi da miwis-
qveSa wylebis doneebze damokidebulebiT xan aeraciis 

zonas uerTdeba, xan ki sruli gajerebis zonas. aRniSnu-

li zona kargadaa gamoxatuli deiZaxis wyalSemcveli sis-

temis auzSi. amJamad deiZaxis vokluzebis miwisqveSa au-

zis (sistemis) Sida doneebis ryevis cifruli maCveneble-

bi jerjerobiT ar gagvaCnia, magram Tu SevadarebT maT 

minimalur (1, 2 m3
/wm) da maqsimalur (20-30 da zogjer 50 

m
3
/wm) xarjebs, maSin  naTeli xdeba, rom doneTa sezonuri 

ryevis zonis simZlavre migarias masivis farglebSi  ram-

denime aTeuli (20-30) metria. sruli gajerebis zonaSi 
karstuli wylebi moZraoben horizontaluri mimarTu-

lebiT. mis qveda sazRvars umTavresad gansazRvravs ad-

gilobrivi eroziis bazisis mdebareoba an qvefenili 

wyalSemkavi Sreebis arseboba. am zonaSi viTardeba hori-
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zontaluri da subhorizontaluri mRvimeebi, masTanaa 
agreTve dakavSirebuli  migarias masivis mudmivmoqmedi 

da uxvdebitiani wyaroebi (deiZaxis, SiqSas da sxv.). sruli 

gajerebis zonis wyaluxvi, mravalricxovani nakadebi ga-

nitvirTebian Tanamedrove bazisur (md. md. xobiswylis, 

SiqSas)  doneebze an eSvebian aRniSnuli doneebis qvemoT 

da zedapirze gamoedinebian wneviani wyaroebis saxiT. sak-
vlevi teritoriis farglebSi Tanamedrove eroziis bazi-

sis (md. xobiswyali) qvemoT kirqvebis mniSvnelovan siR-

rmeze gavrceleba imaze miuTiTebs, rom aq siRrmiTi cir-

kulaciis zonac unda arsebobdes. aRniSnuls adasturebs 
agreTve geofizikis institutis TanamSromlebTan erTad 

Catarebuli kvlevis Sedegebic, ris safuZvelze md. xo-

biswylis kalapotis midamoebSi da mis marjvena terasaze 

mniSvnelovan siRrmeebze (50-70 m.) gamovlenil iqna  kir-

qvis wyebebi, napralTa sistemebi, wyalSemcveli horizon-

tebi da  moZravi filtraciuli wylebi. Cveni varaudiT, 
migarias masivze formirebuli wylebis nawili siRrmuli 
cirkulaciis zonidan kolxeTis arteziul auzSi ganit-

virTeba. 
 migarias masivis mniSvnelovani nawili tyiTaa da-

faruli, rac bunebrivia gavlenas axdens karstuli pro-

cesebis msvlelobaze da saerTod karstwarmoqmnaze. 

tyis safaris qveS dagrovili lpobadi narCenebi,  xels 

uwyobs agresiuli wylebis formirebas. am mxriv gansa-
kuTrebiT gamoirCeva saSualo da maRali sartylis tyee-

bi, maradmwvane qvetyiT, romlis ZirSi warmodgenilia 

landSaftis mdidari lpobadi komponenti, sadac wylebi 
gaJonvis Semdeg mdidrdebian sxvadasxvagvari organuli 

mJavebiT, rac karstuli procesebis intensivobis zrdis 

erT-erTi mniSvnelovani faqtoria. migarias masivze tye 
mniSvnelovan rols asrulebs atmosferuli naleqebis 
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Sekavebasa (Seyovnebasa) da mis TandaTan xarjvaSi, rac Ta-

vis mxriv gavlenas axdens rogorc karstuli procesebis 

uwyvet msvlelobaze, ise miwisqveSa nakadebis da karstu-

li wyaroebis dinamikaze. masivis periferiul nawilebSi 
gamomdinare karstuli wyaroebi gvalvian periodSic ki 

ar Sreba da gamoirCevian debitebis mdgradobiT, rac pi-
dapir ukavSirdeba tyis sartyelSi mimdinare zemoTaR-

niSnul process (atmosferuli naleqebis Seyovnebas da 

mis TandaTanobiT xarjvas). 

amrigad, xe-mcenareeebis fesvTa sistema da Tavad tye, 
ara marto karstwarmoSobis aqtiuri faqtoris rols Ta-

maSobs, aramed amasTanave erTdroulad asrulebs niada-

gis dacvis da miwisqveSa wylebis Cadinebis regulirebis 

funqcias. aq  warmodgenili didi debitis karstuli wya-

roebi (deiZaxis vokluzebi, qoyos/muxuris mRvimuri naka-

di, SiqSas, xurus da sxva karstuli wyaroebi), romelTa 

auzebSi mniSvnelovani mRvimuri sistemebia Casaxuli, Zi-

riTadad  tyis masivebis xarjze arseboben. 
 migarias masivze zedapiruli karstuli formebi-

dan aRsaniSnavia Rrmulebi (qvabulebi), Zabrebi, mkvdari 

xeobebi (depresiuli Cadablebebi), karebi, koroziiT da-

Raruli zedapirebi, qarafebi. migarias masivis  dasavle-

Turi urgonuli kirqvebiT agebuli nawili warmoadgens 
sinklinur struqturaSi ganviTarebul ganedurad gawo-

lil Caketil da Rrma qvabuls (Rrmuls), romlis sigrZe 

8-9 km da sigane 2,5-3 km-s udris. Rrmulis  fskeri dayofi-

lia  karstuli genezisis ramdenime (sam-oTx) meore rigis 

Rrmulebad. maTi udablesi wertilebi mdebareobs 900-

1000 m abs. simaRleebze, intensiuradaa dakarstuli da 

warmodgenilia mravali ZabriT, eroziuli xeviT, WiT da 

ponoriT. maTi umravlesoba tyeSi ixsneba. Zabrebi migari-
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as masivis mniSvnelovnad gavrcelebul zedapirul kar-

stul formas warmoadgens. wifurias sinklinuri qvabu-

lis fskeri da gverdebi, misi garSemomsazRvreli antik-

linuri serebi da TviT m. m. jvrisa da migarias Txemebi 

dacxrilulia uamravi karstuli ZabriT. geneturi Tval-

sazrisiT gamoiyofa CawoviTi da CaqceviTi Zabrebi, ro-

melTa umravlesoba tyeSi ixsneba da gamoirCeva izomet-

riuli, konusuri formiT da mniSvnelovani sidideebiT.  
migarias masivis samxreT monoklinur ferdobze ganvi-

Tarebulia teqtonikur napralebTan dakavSirebuli  mud-

miv wylis nakads moklebuli gaswvrivi depresiebi (mkvdari 

xeobebi). aRniSnuli depresiebi gamomuSavebulia masivis 

ukanasknel azevebamde, romelTac gamoiwvies karstuli 

drenaJis donis daweva. karebi sakvlev raionSi  SedarebiT 

sustadaa warmodgenili, rac migarias masivze kordiani da 

mTis-tyis karstis farTo gavrcelebiT aris ganpirobebu-

li, Tumca gvxvdeba kolxuri tipis uRrani tyiT Semosili 

karuli zedapirebis ubnebic. ZiriTadad gvxvdeba Raraku-

li da napraluri karebi. horizontalur da mcired dax-

ril gaSiSvlebul zedapirebze zogjer ganviTarebulia 

sustad gamoxatuli karuli velebi. karstis Tanmxlebi 

morfologiuri elementebi, rogoricaa qarafebi,  karga-

daa gamoxatuli migarias masivis maRalmTian zolSi, ker-

Zod, masivis ukidures Crdilo da aRmosavleT nawilebSi. 
 migarias kirqvul masivze aRricxuli da nawilob-

riv Seswavlili karstuli siRrueebis saerTo raodenoba 

30-s aRemateba, romlebic ZiriTadad masivis periferiul 

zonaSi (qoyo/muxuri, kurzu, ojoge, saide, karieri, Suru-

bumu), sinklinur qvabulSi da mis ferdobebze (xaverdo-

vana anu wifurias kombinirebuli, Sqeriani, zesnaxe anu me-

andruli vrceldebian. warmodgenilia agreTve migarias 
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mTis dasavlur da aRmosavlur kalTebze (daTvis/„Tun-

TiS garamis“  da sxv.) da migarias masivis samxreTiT mo-

noklinur ferdobze. aq arsebuli siRrueebi geologiuri 

TvalsazrisiT didi mravalferovnebiT gamoirCeva. ker-

Zod, qveda carculi (baremuli) asakis sqelSreebriv kir-

qvebsa da mergelovan kirqvebSi ganviTarebulia wifurias 

sinklinis mRvimeebi. turon-daniuri (zeda carci) asakis 
TxelSreebriv  kirqvebsa da mergelebSi gamomuSavebulia 

masivis samxreT-dasavleT periferiul zolsa da  leberi-

is antiklinis samxreT ferdobze warmodgenili siRruee-

bi, xolo paleocen-qveda eocenis TxelSreebriv kirqvebsa 
da mergelovan kirqvebSi Casaxulia masivis ukidures sam-

xreT nawilSi warmodgenili mRvimeebi. migarias masivze 
ganviTarebuli karstuli siRrueebis umravlesoba hori-

zontaluri da vertikaluri siRrueebis tips miekuTvne-

bian. sakuTriv horizontalur miwisqveSa siRrueebSi ga-

moiyofa aRmavali, daRmavali da maTi kombinaciiT  Seqmni-

li mRvimeebi. masivze TvalSi sacemia SedarebiT mcire 

siRrmis vertikaluri karstuli formebis simravle, Tum-

ca warmodgenilia mniSvnelovani siRrmis karstuli Sax-

tebic (ojoges, wifurias I da II Saxti) da ufskrulebic 

(xaverdovana, foTolcvena). am ukanasknelTa gamokvleu-

li monakveTebis siRrmeebi ramdenime aseul metrs (xaver-

dovana _ 350 m, foTolcvenis _ 300 m) aRwevs da siRrmeSi 

qmnian kanionebs, maTSi gamdinare mniSvnelovani mudmivi 

nakadebiT. xSirad gvxvdeba tbebi, kaskaduri safexurebi, 

vertikaluri da subhorizontuli monakveTebi. masivis 
dabalmTiani karstis zolSi ganviTarebul mRvimeebs sar-

Tulianoba axasiaTebT. gvxvdeba rogorc erTi, ise mra-

valsarTuliani siRrueebi. mag., Surubumus samsarTulia-

ni mRvime paraleluri sarTulianobis tips ganekuTvneba. 
wifurias qvabulSi ganviTarebul daRmaval da vertika-
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lur siRrueebs horizontaluri safexurebi gaaCniaT, 
rac masivis azevebis da perioduli Senelebis monacvleo-

bis Sedegs warmoadgens. 
mRvimeebSi gvxvdeba TiTqmis yvela saxis mikrorelie-

furi formebi: darbazebi, maT Soris arsebuli viwro ga-

sasvlelebiT, meandrebi, kanionebi, tbiuri qvabulebi, qi-

miuri da meqanikuri naleqebi. aq warmodgenilia TiTqmis 

yvela saxis naRvenTi warmonaqmni, romlebic gamoirCevian 

originalobiT da mravalferovnebiT. xSirad siRruis We-

ri da kedlebi dafarulia kalcitovani qerqiT. am mxriv, 

aRsaniSnavia Surubumus, qoyos (muxuris), xurus, saidis 

da sxva mRvimeebi. gvxvdeba naRvenT formebs sruliad mok-

lebuli siRrueebic _ karieris, Sqerianis, ojoges da sxv.  
mRvimeTa klimatis warmoqmnaSi ganmsazRvrel rols 

TamaSobs siRruis forma da am formiT gamowveuli tempe-

raturuli reJimi. ramdenadac migarias masivze gvxvdeba 

yvela morfologiuri tipis siRrue, amitom mRvimeebSi 

warmodgenilia _ Tbili, zomieri, civi da maT Soris gar-

damavali klimaturi zonebi. 

hidroqselis arsebobis TvalsazrisiT, aqauri mRvime-

ebi sam tipad iyofa: mSral (saidi, ocindale da sxv.), pe-

riodul (kurzu, ojoge da sxv.) da mudmivwylian (xaver-

dovana, foTolcvenis, mzeTunaxavi, Sqeriani, xuru, qo-

yo/muxuri, karieris, Surubumu da sxv.) mRvimeebad. sak-
vlevi raionis karstuli siRrueebi arc organul samya-

ros arian moklebulni. zogierT mRvimeSi Sesasvlelidan 
moSorebiT gvxvdeba mwvane mcenareuloba susti Reroe-

biT (mag., karieris mRvime). mRvimis bnel nawilebSi zogan 
warmodgenilia qlorofilis marcvlebs moklebuli bala-

xovani mcenareebi (mag. kurzu da sxv.). 
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mRvimuri fauna, romelic emsgavseba xmelTaSuazRvi-

urs, warmodgenilia kibosnairebiT, obobasnairebiT, xo-

WoebiT da mwerebiT. zogierT mRvimeSi (Surubumu, kurzu, 

saidi) gvxvdeba Ramurebi. migarias masivze biospeleolo-

giurad Seswavlilia mxolod Surubumusa da qoyos/muxu-

ris mRvimeebi. Surubumus mRvimeSi registrirebulia 8 sa-

xeobis uxerxemlo cxoveli, xolo qoyos (muxuris) mRvi-

meSi _ 1 saxeoba. Surubumus mRvimeSi arsebuli 8 saxeobi-

dan 5 miekuTvneba fexsaxsrianebis (Niphargus cf. borutzkyi 
Birstein 1933, Paraphaenocladius sp., Plutomurus shurubumuensis 
Barjadze, Jordana & Soto-Adames, 2018, Xiphocaridinella shurubu-
mu Marin, 2018, Zenkevitchia sp.), xolo 3 saxeoba ki rgolova-

ni Wiebis (Embolocephalus velutinus (Grube, 1879), Eisenia sp., 

Haplotaxis gordioides (Hartmann, 1821) tipebs (Barjadzeet al. 

2018; Marin, 2018; Chertoprud et al. 2020). qoyos (muxuris) 

mRvimeSi binadrobs aTfexa kibo _ Xiphocaridinella shurubu-
mu Marin, 2018. bolofexiani _ Plutomurus shurubumuensis 
aris Surubumus mRvimis lokal-endemi, xolo aTfexa kibo 

Xiphocaridinella shurubumu Cvens planetaze gvxvdeba mxo-

lod Surubumusa da qoyos (muxuris) mRvimeebSi (Barjadze-

et. al.2018; Marin, 2018). 
unda aRiniSnos, rom migarias masivze sruli, kompleq-

suri da farTomasStabiani karstul-speleologiuri 

kvlevebi samwuxarod ar Catarebula. aq periodulad 1987 

(qarTul-rusuli) da 1998, 2001 da 2004 wlebSi ganxorci-

elda qarTul-franguli jgufebis speleologiuri kvle-

vebi, romelsac ZiriTadad dazverviTi xasiaTi hqonda. 

samwuxarod,  arcerTi mikvleuli ufskruli bolomde ar 

iqna Seswavlili. Cvens mier migarias masivze 2014-2021 

wlebSi kompleqsuri karstul-speleologiuri kvlevebis 
dros Seswavlil iqna ukve dafiqsirebuli siRrueebi da 
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mikvleul iqna 10 axali mRvime. Tumca garkveuli mizeze-

bis gamo verc Cven movaxerxeT mniSvnelovani siRrmis kar-

stuli ufskrulebis da Saxtebis safuZvliani kvleva. mi-

garias masivis kvleva grZeldeba. uaxloes momavalSi es 

monacemebi arsebiTad Seicvleba, bevri axali siRrue da-

miwisqveSa karstuli sistema iqneba gamovlenili. 
 migarias masivis karstuli reliefis ganviTareba 

sakvlevi teritoriis geologiuri ganviTarebis da saer-

Tod kavkasiis samxreTi ferdobis reliefis ganviTareba-

Camoyalibebis fonze mimdinareobda. SeiZleba iTqvas, rom 

migarias kirqvul masivze, iseve rogorc dasavleT saqar-

Tvelos karstuli zolis masivebze, dakarstva da karstu-

li reliefis formireba iwyeba zeda miocenSi, rodesac 
mTaTawarmomSobma atikurma fazam sakvlevi mxaris mniS-
vnelovani azeveba da Sesabamisad zedapiris intensiuri 

gadarecxva gamoiwvia. es procesi kidev ufro gaZlierda 

da gaaqtiurda gvian sarmatul xanaSi, kerZod,  meotur da 

pontur saukuneSi, rasac adasturebs kavkasionis samxreT 
ferdobidan gadarecxili da  faunisturad daTariRebu-

li (meotur-ponturi) samegrelos (odiSis) mTiswineTis 

naleqebi, warmodgenili ZiriTadad kirqvis konglomera-

tebisagan.  kimeriulSi (Sua plioceni) zRvis abraziuli 

moqmedebis Sedegad migarias masivis (aseve gauCas masivis) 
samxreT ferdobze  viTardeba kimeriuli zRvis abraziu-

li sibrtye, romelic cnobilia Tarzen-ocindales mos-

worebuli zedapiris (safexuris) saxelwodebiT da amJa-

mad 700-750 m abs. simaRlezea warmodgenili. amrigad, kime-

riuli transgresiis Semdeg migarias masivs 700 metriT 

azeveba ganucdia, rac imaze miuTiTebs, rom mesameuli pe-

riodis bolos (zedasarmatul xanaSi) masivi sul cota 

1300 m absolutur simaRles aRwevda. rodanulma mTaTa-
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warmoSobis fazam (Sua pliocenis Semdeg) gamoiwvia kavka-

sionis (masTan erTad migarias masivis) axali azeveba, ra-

sac mohyva karstuli procesebis gaaqtiureba rogorc ze-

dapirze, ise miwisqveS. teritoriis aRmavali moZraobis 
periodulobis kvaldakval mRvimeebi Camoyalibda sxva-

dasxva hifsometriul doneebze. 

amrigad, SeiZleba iTqvas, rom migarias masivis karstu-

li reliefis  formireba ZiriTadad pleistocenamde an 

qveda pleistocenSi moxda. adreuli pleistocenis axalma 

orogenulma moZraobebma (pasadenis faza) gaaZliera kir-

qvuli wyebebis danapraleba da, maSasadame, karstwarmoSo-

bis procesebis aqtivoba. xdeba mdinareuli qselis da mas-

Tan erTad karstuli siRrueebis Semdgomi evolucia. Sua 

pleistocenSi (Zvelevqsinur-uzunlanur-karangatuli 

dro) grZeldeboda kavkasionis samxreTi kalTis azeveba, 
rac bunebrivia gavlenas axdenda miwisqveSa wylebis moZra-

obis aqtivobaze da mRvimeTa ganviTarebaze. terasuli sa-
fexurebis korelaciis safuZvelze mecnierebi miuTiTeben 

risuli epoqis Semdeg migarias masivis 130-140 metr simaR-

leze azevebis Sesaxeb, rasac unda ukavSirdebodes md. md. 

oCxomuris, skurCas, texuris da xobiswylis Tanamedrove 

xeobebis Camoyalibeba. amave periods unda ukavSirdebodes 

md. md. xobiswylis, oCxomuris da maTi Senakadebis xeobebSi 

ganviTarebuli mRvimeebis (Surubumu, qoyo, xuru da sxv.) 

formireba, kerZod ki, freatulidan vadozur epoqaSi ga-

dasvla da dRis sinaTleze gamomzeureba. gamyinvarebis 
Semdgom periodSi sakvlevi teritoriis reliefis cvli-

lebaSi mniSvnelovani roli  karstul procesebTan erTad 

iTamaSa kldezvavebma, mewyrebma da Rvarcofebma. am peri-

odTan (zeda meoTxeulSi) unda iyos dakavSirebuli miga-

rias masivis samxreT ferdobze, sof. doberazenis midamo-
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ebSi ganviTarebuli grandiozuli sididis (sigane  1km-s 

aRemateba) mewyeri, romlis calkeuli ubnebi amJamadac ga-

nagrZobs periodul gaaqtiurebas. aRniSnul periodTan 

unda iyos dakavSirebuli md. xobiswylis xeobaSi ganviTa-

rebuli mewyrebi, kldezvavebi,  Rvarcofebi da am ukanas-

knelis mier md. xobiswylis da misi Senakadebis xeobebSi Ca-

motanili uzarmazari gadaadgilebuli lodebi. 
migarias masivze  dReisaTvis  mikvleuli karstuli 

sicarieleebis Seswavlis safuZvelze, SeiZleba iTqvas, 
rom maTi Casaxvis da evoluciis pirobebi reliefis Tavi-

seburebebTan da hidrologiur reJimTan mimarTebaSi ar-

sebiTad ganxvavdeba Tanamedrovisagan. kerZod, sicarie-

leebis evolucia rogorc Cans, warsulSi meti intensivo-

biT mimdinareobda, razec miuTiTebs karstuli sicarie-

leebis morfologiur-morfometriuli maCveneblebi, de-

refnebi, darbazebi da sxv. amJamad zedapiruli da miwis-
qveSa karstuli formebis energiuli modelireba aqtiu-

rad mimdinareobs mdnari Tovlis da wvimis nakadebis mier.  
 sakvlev raions saintereso da mravalferovani tu-

ristul-rekreaciuli potenciali gaaCnia, gansakuTrebiT 

ki karstul-speleologiuri TvalsazrisiT: md. xobis-

wylis xeoba, romelic migarias masivs gamoyofs gauCas ma-

sivisagan, gamoirCeva ganumeorebeli silamaziT, unikalu-

ri kolxuri tyis masivebiT da bunebis saintereso fenome-

nebiT – CanCqerebiT, kanionebiT, gadaadgilebuli lode-

biT, karstuli wyaroebiT (vokluzebiT), mRvimeebiT, sam-
kurnalo Tvisebebis mqone Termomineraluri wyaroebiT 

(lugela), rac mimzidveli da sainteresoa turistuli da 

speleoturistuli TvalsazrisiT; md. xobiswylis sanapi-

ro zoli, mimdebare tye, deiZaxis vokluzebi da Surubu-

mus mRvime _ perspeqtiuli ionoTerapiis da speleoTera-
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piis obieqtebia, rac specialuri kompleqsuri kvlevebiT 

aris dadgenili; migarias mTis zolSi mosuli Tavsxma wvi-

mebis dros deiZaxis vokluzebis mSral xeobebSi (wvimis 

dawyebidan 4-5 saaTSi) adamianis Tvalwin xdeba mdinaris 

ucabedi dabadeba, zrda da garkveuli periodis Semdeg 

kvlav gaqroba, rac Zalze efeqturi da saintereso sanaxa-

via;  md. xobiswyali da mlianad xeobis bunebrivi pirobebi 
mowveuli ucxoeli eqspertebis mier aRiarebulia eqstre-

malur-saTavgadasavlo da sportuli turizmis (kerZod ki, 

kaiakingis da kanioningis) unikalur obieqtad; wifurias 
qvabuli da mTlianad migarias masivis Txemuri zoli  zeda-

piruli da miwisqveSa karstuli formebis ganviTarebis 

klasikuri regionia. aq warmodgenili karstuli qvabule-

bi, Zabrebi, Webi, Saxtebi,  ufskrulebi da mRvimeebi spele-

oturizmis ganviTarebis karg SesaZleblobas iZleva; so-

fel muxuridan iwyeba ,,tobavarCxilis" saxelwodebis ula-

mazesi tbebis erT-erTi turistuli marSruti. turistu-

li marSruti 60 km sigrZisaa. samarSruto gza moicavs  mu-

xurisa (qoyos) da Surubumus mRvimeebs, deiZaxis da gvala-

Saras gadaadgilebul (eratul) lodebs,  gvalaSaras da 

Runjis kanionebsa da CanCqerebs, SeleTis kanions, alpuri 

zonis tbebs da mTavrdeba xaiSis midamoebSi. marSruti tu-

ristebisTvis xelmisawvdomia 3 Tvis ganmavlobaSi (ivlisi, 

agvisto, seqtemberi). saavtomobilo gzis sawyisi monakveTi 
muxuridan alpur zonamde keTilmowyobilia da gadaadgi-

leba SesaZlebelia satransporto saSualebiT.  
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Karst and Caves of the Migaria Limestone Massif (Summary) 
 

 The Migaria limestone massif is one of the compound parts 
of the middle and high-mountain karst of the limestone zone of 
western Georgia, which is located in the peripheral part of the 
southern slope of the Samegrelo (Egrisi) ridge, between the 
Khobistskali and Tekhuri River valleys. The massif is located within 
the Chkhorotsku and Martvili municipalities. Administratively the 
massif is separated from other regions by deep gorges: the 
Khobistskali River gorge to the north and west and the Tekhuri River 
gorge _ to the east; to the south it is bordered by the extensive 

depression of the Ochkhomuri River – the left tributary of the 
Khobistskali River. The maximum stretch of the territory within the 
mentioned boundaries is 17km from the west to the east, and 6-7km 
from the north to the south. The area of the massif’s surface is about 
100 km2, and the karst phenomena are developed on more than 75 
km2 area. 

 The crest of the Migaria massif reaches its maximum height to 
the east with the highest peaks of Migaria (2025 m) and Jvari (1980 
m); it gradually descends to the west to 650 meters in the direction of 
the Otsindale Village.  To the west of the Jvari Peak, the massif”s 
crest zone is represented by two interparallel anticlinal hills, which 
surround a system of impervious abysses developed in the syncline 
structure with a length of 8 km and a width of 3 km. Thus the 
significant part of the Migaria massif is occupied by a syncline 
structure, in the core of which is developed a closed hollow (abyss, 
tectonic polje) built mainly of Barremian rocks. Their lowest marks 
are located at the absolute heights of 900-1000m and are represented 
by sinkholes, ponors and underground forms. The hollow is divided 
into several secondary hollows that are of karst genesis. The Tsipuria 
hollow is noteworthy among them, which is distinguished by its size 
(length 5.5-6 km, width 2.5 km) and occupies the western part of the 
unified hollow. The above-mentioned unified hollow system is refer-
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red to as Tsipuria hollow. The southern slope of the Migaria massif 
is a hill of monoclinal structure that is attached to and from the south 
adjacent to the Tsipuria synclinal core built of the Urgonian facies 
(Barremian) rocks of the Migaria massif. It is built of Upper 
Cretaceous and Paleocene-Eocene limestones and from west to east 
its height increases from 1000 m to 1200-1300 m. The mentioned hill 
is separated from the high synclinal massif by the alongside dry 
ravines, uvalas, and is divided by the gorges of the Ochkhomuri 
River and its tributaries (Atamana, Vau and Khuru). The significant 
energy (2000 m) of the relief along with the other favorable factors 
contributes to the active course of karst processes, which leads to the 
existence of underground karst forms in the bosom of the massif, 
such as: caves, wells, shafts and abysses. The theoretical depth of 
karstification and consequently, that of penetration of the massif is 
1500-1600 m.  

 The Migaria is one of the most interesting and unique 
limestone massifs in Georgia. It is distinguished by the intensive 
development of karst phenomena and the prospects of speleological 
discoveries. The karst genesis conditions here are quite good, which 
is facilitated by the distribution of fissured thick carbonate rocks, 
abundant atmospheric precipitations, high relief energy and favorable 
conditions for the absorption and movement of the associated waters. 
The Migaria attracts attention with its dense network of sinkholes of 
various morphology and genesis, the presence of deep karst hollows, 
depressions, relict valleys and rock-remnants. Numerous wells, 
shafts and abyss entrances are concentrated in the massif, while the 
sub-horizontal and combined type caves are predominantly presented 
on the slopes and river gorges. High debit karst springs and 
vaucluses are found here too. 

 The oldest geological formations of the Migaria Massif are 
the Middle Jurassic Bajocian porphyritic (tufobreccias, tufoconglo-
merates, tuffs, porphyrites) and the Upper Jurassic colored (green 
and red clays, sandstones, tufobreccias with gypsum lenses and 
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interlayers) layers that are exposed on the surface in the extreme 
northern peripheral part of the massif, namely at the base of the 
cliffs. The series of this layers act as the main water-retaining base of 
the study area _ the lower base of the karst. Karst rocks in the 

Migaria massif include Lower Cretaceous (excluding Albian-
Cenomanian), Upper Cretaceous, and Paleocene _ Lower Oligocene 

carbonate sediments with a total outcrop area of more than 75 km2. 
The Cretaceous carbonate rocks are most widely represented. The 
sediments of the mentioned layers cover the significant part of the 
study area and are represented by all tiers: Valanginian-Hauterivian, 
Barremian, Aptian, Albian-Cenomanian, Turonian, Coniacian-
Santonian-Campanian and Maastricht-Danian. Barremian Urgonian 
facies and Upper Cretaceous carbonate sediments are characterized 
by the extensive distribution, great capacity (total capacity is 1800-
2000m), is characterized by the homogeneous facies and chemical 
composition, which creates unique conditions for karstification. The 
Barremian thick-layered and massive limestones determine the 
essential moments of the morphology of the surface and underground 
forms embedded in this layers. In particular, in contrast to the 
limestone areas, the longitudinal profiles of the wells, shafts and 
abysses embedded in the Barremian massive and thick-walled 
limestones are characterized by a significant vertical distribution, and 
the height of the individual step sometimes is measured in tens of 
meters (Khaverdovana, Potoltsvena and other abysses around 
Tsipuria hollow). The mass or layering of karst rocks has the 
significant impact on the morphology of karst corries, sinkholes and 
hollows. 

 The Migaria massif geotectonically includes the Caucasus 
folded system and the transition zone of the Georgian Block. The 
development of the karst of the Migaria massif took place against the 
background of the geotectonic evolution of the folded system of the 
southern slope of the Greater Caucasus. The origin and evolution of 
the tectonic structures of the massif (plicated, disjunctive) are related 
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to the pre-orogenic (pre-Sarmatian) and even more late-orogenic 
subtypes of folding. The tectonic forms of the relief in the karst 
limestone distribution zone are well represented (preserved) in 
primary form, which is facilitated by weak surface runoff and slight 
erosion. Within the massif, well-defined synclinal hollow, anticlinal, 
and monoclinal hills are distinguished. The fault dislocations are 
relatively more difficult to detect, although their existence is also 
confirmed by our field studies. On the Migaria massif there are 
relatively young (cleavage or secondary, weathering, lateral 
extrusion), as well as ancient tectonic faults, the evolution of which 
is characterized by heredity. The arches of the anticlinal structures 
and the fault line areas are distinguished by the increased cracking. 
Within the Migaria massif anticlinal and synclinal structures of 
sublatitudinal and rarely submeridional layout have a predominant 
distribution that are highly complicated by shearing dislocations. The 
plicated dislocations play an important role in the formation and 
morphology of the relief, as well as in the intensity of karst 
processes, in its scale and in general, in karst genesis. Its important 
part is occupied by the longitudinally stretched symmetrical synclinal 
fold, in the core of which is developed the closed hollow _ Tsipuria 

is built mainly of Barremian rocks. The karstified layers of the 
northern limb of  the syncline are inclined towards the south by 250 
and towards the north of the southern limb – by 300, which creates 
favorable conditions for groundwater circulation and accumulation in 
the depth of the syncline’s core strip, from where the groundwater is 
discharged mainly to the west in the direction of the Khobistskali 
River, which together with the structural building of syncline is 
contributed by the river Khobistskali deep section of the synclinal 
structure. In the southern part of the Tsipuria syncline, asymmetric 
anticlinal fold of latitudinal layout is also well expressed. It starts at 
the Mount Leberia and its axis is gradually sinking to the western 
direction. In the southern limb of this asymmetric anticline attention 
is drawn by a monoclinal folded system complicated by 
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sublatitudinal, submeridional, and in some areas meridional faults 
and shearings, which are fragmented into tectonic blocks and 
represented as monoclinal hills in the relief. Here, wells, shafts, and 
surface karst formations _ sinkholes, uvalas, dead valleys _ are 

usually often concentrated along the tectonic faults and shearings. 
The northern and eastern cliffs of the Migaria massif formed along 
the shearings, are typical regions for the development of lateral 
discharging fissures. Their origin is preconditioned by the 
discharging of the internal tension of the rocks along the upper edge 
of the cliffs and steep slopes. The presented cracks of different 
openings and depths create favorable conditions for the intensive 
development of karst processes. 

The geological-tectonic conditions of the Migaria limestone 
massif have not yet been studied in due depth, as it is confirmed by 
recent karst-speleological and geomorphological studies. Thus, for 
example, earlier geological works indicate on the predominant 
development of folded (plicated) dislocations. Such thought, which 
was the result of the weak karst-speleological study of the massif, is 
currently rejected. In addition to plicated faults, field studies have 
revealed shearing dislocations that control and exacerbate karst 
processes. Based on the research conducted by our expeditionary 
team, as well as the analysis of available materials (geological, 
cartographic, aerial and aerospace images), we can conclude that the 
entire Migaria massif is clearly allocated sublatitudinally and their 
intersecting submeridional faults, along which the fragmentation of 
the massif in blocks and a strong disorder of karst rocks is observed. 
The block tectonics of the Migaria massif is noticable _ the Tsipuria 

huge syncline hollow and separate block structures, which are clearly 
indicated by the aerospace images. Thus, the massif morphostructu-
res are presented as the mosaic of raised or lowered blocks of 
different sizes. 

There is no doubt that they were originated in the evolution 
process of submeridional and sublatitudinal shearings of regional and 
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local character. As a result of the collapse of folded structures, most 
of the old faults are rejuvenated in the wake of tectonic movements, 
which is facilitated by intensively ongoing karst processes. Of 
particular interest are fault intersection places, so called "shearings 
nodes" associated with groundwater screening and intensification of 
karst genesis. The Deidzakhi vaucluse springs, the halls and steps of 
the shafts and abysses developed in the Shurubumu cave and the 
Tsipuria hollow, as well as the rockslides and landslides developed 
in the massif are mainly associated with such nodes. 

 Most of the part of the surface and underground karst forms 
prevalent in the Migaria massif are associated with weakly sloped (3-
150) surfaces, which occupy the significant part of the study area. 
Indeed, the plains and slightly sloping surfaces of the Migaria massif 
are characterized by significant distribution of karst surfaces, karst 
sinkholes, wells, shafts, and abysses resulted from prolonged storage 
and impact of rain and snowmelted waters on slightly sloping 
surfaces. In slightly sloping surfaces there are favorable conditions 
for area infiltration and influence of precipitation, which in turn leads 
to intensification of depth karstification. Also the layers sloping 
layout in study area often causes surface sloping and affects the 
morphology of the sinkholes and hollows as well. Areas of 
distribution of monoclinal structures are characterized by asymmetry 
of landforms. In addition, it should be noted that the surface karst 
occurrence on the relatively steep slopes of the massif is weakly 
expressed, which is related to the rapid motion of atmospheric 
precipitations on such slopes, and on the contrary, relatively large 
karst sinkholes in the forest zone are associated with weakly sloped 
surfaces. 

 The Migaria massif is protected from the invasion of cold air 
masses by the Greater Caucasus Mountains from the north. Instead 
the influence of the humid masses of the Black Sea is immense. Due 
to these conditions, the massif is characterized by the mild humid 
climate. In the mountainous part, winters are moderately cold (from  
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–3 0C to +4 0C, sometimes down to –10 0C), and summers are moderate-
ly warm (18-22 0C). Summer is characterized by abundance of rain and 
cloudiness, and winter _ by snow. The abundance and distribution of 

precipitations, along with the massif’s south-western exposition, are 
significantly affected by the complicated fragmentation of the 
terrain. In the village of Mukhuri (260 m above sea level), which is 
located in the western part of the massif, in the Khobistskali river 
gorge, the annual total precipitation reaches 2200 mm and the 
unusual abundance of precipitation is typical for summer. Among the 
limestone massifs of western Georgia, the Migaria massif is 
characterized by the high rate of humidity, which has significant 
impact on the karst development.  

Thus, the mild climate and low temperatures, abundant 
atmospheric precipitations and their relatively even distribution 
throughout the year, significant humidity and positive balance of 
annual runoff throughout the region more or less intensify the karst-
genesis course throughout the year. 

 Despite abundant atmospheric precipitations and significant 
humidity the Migaria massif lacks a permanent surface component of 
the hydrographic network (let alone the Ochkhomuri River and its 
small tributaries). Scattered water loss centers (sinkholes, ponors, 
cracks, etc.) over almost the entire massif surface exclude the 
occurrence of permanent surface flows. Such flows occur only 
occasionally during snowmelting and longterm rainy periods. There 
are also several (4-5) small debit sources, the flows of which are lost 
after a short distance in the Barremian limestones. They are 
associated with Albian-Cenomanian and Aptian marls and marl clays 
and are permanently active sources that do not dry out even during 
summer drought periods. 

Atmospheric precipitations absorbed in the Migaria massif 
mainly flow out in the foothills and river valleys in the form of cave 
streams, vaucluse and springs of various debits. Here, the 
meteorological waters absorbed in the mountainous strip (as the 
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studies show) are discharged mainly in the western and southwestern 
parts of the massif in the form of several strong currents (Deidzakhi, 
Qoko, Shiksha and other sources) at the level of Khobistskali and 
Shiksha riverbeds, part of the southern monoclinal slope of the 
massif at 300-650 m abs. heights (Riv. Taia, Khuru, Vau, Atamana, 
Khasha, etc.), part – in the south-east in the Tekhura River gorge, 
part of it moves to the deeper layers, to the Kolkheti artesian basin, 
which is also confirmed by geophysical studies. Karst springs differ 
by the outlet structure and lithological composition (they flow out 
from the Lower and Upper Cretaceous, as well as Tertiary 
limestones, deluvium deposits, and boulder piles), altitudinal 
distribution (up to 240-1700 m above sea level), debit (from very 
insignificant up to 200-300 l/sec. The average annual debit of 
Deidzakhi vaucluses exceeds 1200 l/sec.) and regime. 

The vast majority of springs, according to the surface outlet 
conditions, belong to the descending type. There are also upward 
(pressure) flows, which mainly flow at the level of riverbeds. The 
formation of the latter is related to the local lithological or tectonic 
conditions. The springs connected to the aeration zone flow at 
different altitudes from the river level. Their debits are mainly 0.1-10 
l/sec., sometimes exceeding 20-30 l/sec.  Significant debit springs are 
associated with the seasonal fluctuations in levels and full saturation 
zones. Dynamic reserves of karst waters are often directly related to 
the atmospheric precipitations fallen in the mountain zone. In 
particular, during torrential rain periods, water is rapidly leaked 
under the ground and is also rapidly discharged into the karst springs 
and streams in the slopes and valleys. The western part of the massif 
stands out in this respect. However, it should be noted that the partial 
filling up of water resources is facilitated by the extensive forest 
massifs and the decaying mass of vegetation presented at their foot, 
which helps to retain moisture in the soil and ground for a long time. 
Karst springs are distinguished by cleanliness and are rarely 
disturbed. Even after heavy rain, the springs are milky in color, and 
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rarely brown. All this is due to the fact that the Migaria massif is 
completely covered with dense forest cover and meadows, and the 
soil with humus, which prevents and significantly reduces surface 
washing and the movement of solid material under the ground. 

Deidzakhi vaucluses flow out of the known underground springs 
of the Migaria massif at a low hypsometric mark (296 m above sea 
level) on the left slope of the river Khobistskali gorge (at the level of 
the riverbed) in the Barremian limestones. The system of the 
mentioned springs is presented frontally and it is spread along 150-
200 m in the form of five vaucluses of different debits. The total 
average multi-year flow rate of Deidzakhi vaucluses exceeds 1.2 
m3/sec. and maximal – exceeds 50 m3/sec. As a result of our many 
years of regime observations and field studies, it can be said that the 
Deidzakhi springs are characterized by periodic, sudden and sharp 
increase in debit, which is related to the fallen torrential rains and the 
active snow melting periods in the Tsipuria syncline hollow and its 
surrounding area. The sharp increase in the flow rates of Deidzakhi 
vaucluses begins after 4-5 hours of the beginning of torrential rains 
and its dry valley is completely filled with water flow (the level of 
the internal basin of Deidzakhi water rises significantly and water 
begins to overflow at higher hypsometric marks, 15-25m above the 
initial state from the siphon corridors. Separate streams flow out of 
the numerous cracks and rock piles), and return to their original state 
within 2-3 days after the stopping of rain (depending on the amount 
and duration of atmospheric precipitations). 

Deidzakhi is one of the largest underground rivers in our country 
and as our speleological research has confirmed, it collects water 
from a fairly large area. Its feeding basin completely covers the 
Tsipuria syncline hollow, the surrounding areas, and extends east to 
the fault line between the Mount Jvari and Mount Migaria, as 
evidenced by our indicator tests. 

 As a result of the conducted indicator experiments, it has 
been experimentally confirmed the existence of a unified system 
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(uniform level) and separate (isolated) flows of fissure-karst waters 
in the bosom of the Migaria massif, which is mainly stipulated by 
different structural-tectonic conditions of the region. In addition, no 
less important is the role of shearing dislocations, which often 
control the absorption of groundwater flows and movement paths. 

The formation of a united karst-hydrogeological system (united 
basin) in the Tsipuria synclinal hollow, together with other additional 
conditions (relief sloping and erosive fragmentation), is mainly 
stipulated by the subsidence of karstified rocks that build the 
synclinal fold from the periphery to the center and their common 
sloping to the western direction. The unified underground karst-
hydrological system completely includes the Tsipuria syncline 
hollow and extends east up to the fault line between the Mount Jvari 
and Mount Migaria. The catchment area of the unified karst-
hydrological system of Deidzakhi within these boundaries exceeds 
25-30 km2 and is mainly discharged in the western part of the massif, 
at the level of local erosion base in the springs of Deidzakhi and 
Shiksha. 

As for the isolated groundwater flows on the southern slope of 
the Migaria massif, they are connected with the suites of monoclinal 
structures (Upper Cretaceous and Paleocene-Eocene carbonate 
rocks), which are attached to and bordered from the south to the 
Tsipuria syncline core, built of Barremian rocks of the Urgonian 
facies of the Migaria massif. The monoclinal folded system is 
complicated by shearings (falts), is divided into blocks, and is 
represented in the relief as monoclinal hills. The formation and 
feeding of groundwater flows is mainly due to underground waters 
leaked in the strip of the developed in the monoclinial structure hills, 
their separating hollows and dry ravines, and are almost 
unresponsive to the torrential rains fallen in the Tsipuria hollow. 
They are distinguished by different hypsometric location, orientation, 
dynamism and sufficient water resources. 
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The eastern part of the Migaria massif is an independent karst-
hydrogeological system with its pronounced catchment basin and 
from the western (Tsipuria) catchment area is separated by the 
Migaria deep fault line. Underground waters formed in the eastern 
hydrogeological basin should drain to the south-east, along the 
valleys of Tekhura River and its tributaries. Underground streams 
gathering and discharging areas are also observed in the Migaria 
tectonic fault zone. The opinion expressed by us about the above-
mentioned eastern hydrogeological basin and related discharging 
centers is based only on the materials obtained from the results of 
field studies. This opinion is not practically confirmed at this stage 
and we consider it necessary to conduct indicator tests here in future. 

 The karst springs and underground sreams investigated by us 
in the Migaria massif belong to the carbonate class, calcium group 
slightly mineralized (211-288 mg/l) waters; they are pure and do not 
contain organic-bacteriological substances. Their permanganate 
index (organic substance content index) is low (0.2-0.5 mg /l). All of 
the above mentioned gives the prospect of using the Migaria massif 
karst waters for drinking purposes. Here, some springs, including 
cave streams, are used in water supply system. Comparison of the 
results obtained by us with the present operation norms showed that 
the chemical composition of the karst waters of the Migaria massif 
meets the requirements to drinking water. As is typical for waters 
formed in carbonate rocks, the content of heavy metals (copper, iron) 
in the investigated samples is low. The karst waters of Migaria are 
not hard, heavy. Most karst springs are not characterized by water 
turbulence, although the mentioned events are still observed in some 
of them. 

 The peculiarities of the substrate formations of the Migaria 
massif, as well as the tectonic and geomorphological conditions 
determine the nature of the existence-distribution and movement of 
the hydrodynamic zones of karst waters. Karst cavities are mostly the 
product of the evolution of hydrodynamic zones. This evolution in 
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the Migaria limestone massif and in the Georgia’s limestone zone as 
a whole began actively in the Post-Sarmatian period (which took 
place against the background of ascending tectonic movements) and 
continues to present day. Zones of aeration, seasonal fluctuation of 
levels, complete saturation and depth circulation are well defined in 
the Migaria massif. Within the aeration zone, in turn, subzones of 
surface circulation, hanging water circulation, descending vertical 
and subhorizontal circulations are distinguished. 

The intensity of karst processes in the aeration zone within the 
Migaria massif is characterized by seasonal rhythmicity, which is 
also reflected in the karst springs associated with this zone. The 
lower boundary of the mentioned zone conditionally coincides with 
the surface to which the underground streams reach during the period 
of maximum increase in levels. Wells, shafts, abysses and a 
significant part of inclined bottomed and sub-horizontal caves of the 
Migaria massif are formed in the aeration zone. The capacity of the 
aeration zone reaches 1500-1600m within the study area. In the 
boundary f the aeration zone and full saturation zone there is a 
seasonal fluctuation zone of the levels, which is distinguished by 
seasonal variability of underground karst water levels (and sudden 
and rapid during torrential rains). This zone is of a transitional 
character in relation to the adjacent hydrodynamic zones and 
depending on the underground water levels sometimes joins the 
aeration zone and sometimes _ the full saturation zone. The 

mentioned zone is well expressed in the basin of the Deidzakhi water 
content system. At present we do not have digital figures for the 
fluctuations of the internal levels of the underground basin (system) 
of Deidzakhi vaucluses, but if we compare them with their minimum 
(1, 2 m3/sec) and maximum (20-30 and sometimes 50m3/sec) dis-
charges, then it becomes clear that the capacity of the levels of 
seasonal fluctuation zone within the Migaria massif is several tens 
(20-30) meters. In the full saturation zone, karst waters move in a 
horizontal direction. Its lower boundary is mainly determined by the 
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location of the local erosion base or the presence of subsurface 
water-resistant layers. Horizontal and sub-horizontal caves develop 
in this zone, it is also connected with permanent and abundant debit 
springs of the Migaria massif (Deidzakhi, Shiksha, etc.). The watery 
and numerous streams of the full saturation zone are discharged at 
modern basis (rivers of Khobistskali and Shiksha) levels or run 
below these levels and flow out to the surface in the form of pressure 
springs. The distribution of limestones to a considerable depth below 
the modern erosion base (the Khobistskali River) within the study 
area indicates that there should also be a deep circulation zone here. 
This is also confirmed by the results of the study conducted with the 
staff of the Institute of Geophysics, on the basis of which the lime-
stone formations, fissure systems, water content horizons and mobile 
filtration waters were revealed at significant depths (50-70 m.) in the 
vicinity of the Khobistskali riverbed and in its right terrace. We 
assume that part of waters formed in the Migaria massif is dischar-
ged from the deep circulation zone into the Kolkheti artesian basin. 

 The significant part of the Migaria massif is covered with 
forest, which naturally affects the course of karst processes and karst 
formation in general. Decayed wastes accumulated under the forest 
cover, promotes the formation of aggressive waters. In this respect, 
the forests of the middle and high belts are especially distinguished, 
with evergreen subforest, the foot of which is represented by a rich 
decayed component of the landscape, where the waters are enriched 
with various organic acids after leakage, which is one of the 
important factors in increasing the intensity of karst processes. In the 
Migaria massif, the forest plays an important role in retaining 
(delaying) atmospheric precipitations and their gradual consumption, 
which in turn affects the continuous flow of karst processes, as well 
as the dynamics of underground streams and karst springs. Karst 
springs that flow out in the peripheral parts of the massif do not dry 
up even during the drought spell and are characterized by debit 
resistance, which is directly related to the above-mentioned process 
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in the forest belt (delay of atmospheric precipitations and their 
gradual consmption). 

Thus, the root system of trees and the forest itself not only play 
the role of the active factor in karst genesis, but also simultaneously 
perform the function of soil protection and regulation of discharge of 
underground waters. The large debit karst springs presented here 
(Deidzakhi vaucluses, Qoko/Mukhuri cave stream, Shiksha, Khuru 
and other karst springs), in the basins of which important cave 
systems are embedded, exist mainly at the expense of forest massifs. 

 Among the surface karst forms on the Migaria massif the 
following are noteworthy: cavities (hollows), sinkholes, dead valleys 
(depression sinkings), corries, dissected by corrosion surfaces, and 
steep slopes. The western part of the Migaria massif, built of 
Urgonian limestones, is a 8-9 km long and 2.5-3 km wide 
latitudinally laid out closed and deep hollow (cavity) developed in a 
synclinal structure. The bottom of the cavity is divided into several 
(three-four) second-order cavities of karst genesis. Their lowest 
points are located at 900-1000m of absolute heights. They are 
intensively karstified and are represented by numerous sinkholes, 
erosive ravines, wells and ponors. Most of them are opened in the 
forest. Sinkholes are signifcantly common surface karst forms of the 
Migaria massif. The bottom and sides of the Tsipuria synclinal 
hollow, the surrounding anticlinal hills, and the crests of the mounts 
of Jvari and Migaria themselves are riddled with numerous karst 
sinkholes. From a genetic point of view, there are suction and 
collapsing sinkholesl forces, most of which are opened in the forest 
and are distinguished by isometric, conical shape and significant 
values. 

On the southern monoclinal slope of the Migaria massif there 
are developed longitudinal depressions (dead valleys) that lack of 
permanent water flow associated with tectonic fissures. These 
depressions were generated before the last ascent of the massif, 
which led to a decrease in the level of karst drainage. Corries are 
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relatively poorly represented in the study area, that is due to the wide 
distribution of meadow and mountain-forest karst in the Migaria 
massif, although there are also areas of corrie surfaces covered with 
Colchis-type dense forest. There are mostly grooved and fissured 
corries. On horizontally and slightly sloping exposed surfaces, 
weakly expressed corrie fields are sometimes developed. The 
morphological elements accompanying the karst, such as cliffs, are 
well expressed in the high mountainous zone of the Migaria massif, 
particularly in the northernmost and easternmost parts of the massif. 

 The total number of karst cavities recorded and partially 
studied in the Migaria limestone massif exceeds 30, which are 
mainly distributed in the peripheral zone of the massif (e.g. 
Qoko/Mukhuri, Kurzu, Ojoge, Saide, Karieri and Shurubumu), in the 
synclinal hollow and its slopes, (e.g. Khaverdovana or Tsipuria’s 
combined, Shkeriani, Zesnakhe or meander). They are also 
represented on the western and eastern slopes of the Mount Migaria 
(Datvi/Tuntish Garami, etc.) and on the monoclinal slope to the south 
of the Migaria massif. The cavities here are distinguished by great 
diversity from a geological point of view. In particular, Tsipuria 
syncline caves are developed in Lower Cretaceous (Barremian) 
thick-layered limestones and marl limestones. In the Turonian-
Danian (Upper Cretaceous) shallow limestones and marls are formed 
the cavities presented in the southwestern peripheral zone of the 
massif and on the southern slope of the Leberia anticline, while the 
caves presented in the southernmost part of the massif are embedded 
in the Paleocene-Lower Eocene thin limestones and marl limestones. 

Most of the karst cavities developed in the Migaria massif 
belong to the type of horizontal and vertical cavities. Namely in the 
horizontal underground cavities, ascending, descending and formed 
by their combination caves can be distinguished there. The massif is 
characterized by a large number of vertical karst forms of relatively 
small depth, although there are also represented the karst shafts of 
significant depth (Ojoge, Tsipuria I and II shafts) and abysses 
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(Khaverdovana, and Potoltsvena). The depths of the explored 
sections of latters reach several hundreds of meters (Khaverdovana _ 

350m, Potoltsvena – 300m) and form canyons in depths with 
significant constant streams flowing through them. Lakes, cascading 
steps, vertical and sub-horizontal sections are often found there. The 
caves developed in the low mountainous karst zone of the massif are 
characterized by storeys. There are both single and multi-storey 
cavities there. For example, the three-storey cave of Shurubumu 
belongs to the type of parallel storey one. The descending and 
vertical cavities developed in the Tsipuria hollow have horizontal 
steps, which are the result of the alternation of uplifting and periodic 
slowdown of the massif. 

Almost all types of micro-land forms can be found in the caves, 
such as: halls, including narrow passages among them, meanders, 
canyons, lake hollows, chemical and mechanical deposits. Here are 
represented almost all types of speleothems, which are distinguished 
by originality and variety. Often the ceiling and walls of the cavity 
are covered with calcareous crust. In this regard, Shurubumu, Qoko 
(Mukhuri), Khuru, Saidi and other caves are noteworthy. There are 
also cavities completely devoid of speleothems _ Karieri, Shkeriani, 

Ojoge, etc. 
The shape of the cavity and the temperature regime caused by 

this form play the defining role in the formation of the cave climate. 
As all morphological types of cavities are found in the Migaria 
massif, therefore the warm, moderate, cold and transitional between 
them climatic zones are represented in the caves. 

In terms of the existence of hydro-network, the local caves are 
divided into three types: dry (Saidi, Otsindale, etc.), periodic (Kurzu, 
Ojoge, etc.) and permanent watery (Khaverdovana, Potoltsvena, 
Mzetunakhavi, Shkeriani, Khuru, Qoko/Mukhuri, Karieri, Shurubu-
mu, etc.) caves. The karst cavities of the study area do not lack the 
organic world either. In some caves, green vegetation with weak 
stems (e.g., Karieri cave) is found far from the entrance. In the dark 
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parts of the cave, in some places, there are herbaceous plants (e.g., 
Kurzu, etc.) that lack chlorophyll grains. 

The cave fauna, which resembles the Mediterranean one, is 
represented by crustaceans, arachnids, beetles and insects. Bats are 
found in some caves (Shurubumu, Kurzu, and Saidi). Only 
Shurubumu and Qoko/Mukhuri caves have been bio-speleologically 
studied in the Migaria massif. 8 species of invertebrates are registered 
in the Shurubumu cave and 1 species – in the Qoko (Mukhuri) cave. 5 
out of 8 species in Shurubumu cave belong to arthropods (Niphargus 
cf. borutzkyi (Birstein, 1933), Paraphaenocladius sp., Plutomurus 
shurubumuensis (Barjadze, Jordana&Soto-Adames, 2018), Xiphocari-
dinella shurubumu (Marin, 2018), Zenkevitchia sp.), while 3 species 
belong to roundworms type (Embolocephalus velutinus (Grube, 1879), 
Eisenia sp., Haplotaxis gordioides (Hartmann, 1821) species (Bar-
jadze et al., 2018; Marin, 2018; Chertoprud et al., 2020). The ten-
legged crab -Xiphocaridinella shurubumu (Marin, 2018) lives in the 
Qoko (Mukhuri) cave. Springtail -Plutomurus shurubumuensis is a 
local endemic to the Shurubumu cave, and the ten-legged crab –Xiph-
ocaridinella shurubumu is found on our planet only in the Shurubumu 
and Qoko (Mukhuri) caves (Barjadze et al., 2018; Marin, 2018). 

It should be noted that complete, complex and large-scale karst-
speleological studies on the Migaria massif have unfortunately not 
been conducted. Here, periodically in 1987 (Georgian-Russian) and 
in 1998, 2001 and 2004, speleological surveys of Georgian-French 
groups were carried out that were mainly of a reconnaissance nature. 
Unfortunately, none of the detected karst abysses have been fully 
studied. During the complex karst-speleological researches in the 
Migaria massif in 2014-2021, we studied the already identified 
cavities and discovered 10 new caves, the brief description of which 
is given in the book. However, for some reasons we were also unable 
to conduct a thorough study of karst abysses and shafts of significant 
depths. Research of the Migaria massif is ongoing. In the near future 
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these data will be changed substantially and many new cavities and 
underground karst systems will be revealed. 

 The development of the karst relief of the Migaria massif 
took place against the background of the geological development of 
the study area and development-formation of the southern slope of 
the Caucasus in general. It can be said that in the Migaria limestone 
massif, as well as in the karst massifs of western Georgia, 
karstification and karst relief formation begins in the Upper Miocene, 
when the Attic phase of the orogeny caused significant uplift of the 
study area and consequently intensive surface washing. This process 
was further intensified and activated in the Late Sarmatian period, 
namely in the Maeotian and Pontian stages that is evidenced by the 
washed from the southern slope of the Greater Caucasus and 
faunatically dated Samegrelo (Odishi) foothill sediments represented 
mainly by the limestone conglomerates. 

In the Kimmeridgian (Middle Pliocene), as a result of the 
abrasive action of the sea, an abrasive flatland of the Kimmeridgian 
Sea is being developed, known as the Tarzen-Otsindale flattened 
surface (step) and now is located at 700-750m abs height. Thus, after 
the Kimmeridgian transgression, is seems that the Migaria massif 
experienced the uplift by 700 m, indicating that by the end of the 
Tertiary period (in the Upper Sarmatian stage) the massif had 
reached the absolute height of at least 1300 m. The Rhodan orogeny 
phase (after the Middle Pliocene) led to a new uplift of the Caucasus 
(together with the Migaria massif), which was followed by the 
activation of karst processes both on the surface and underground. 
Following the periodicity of the ascending movement of the area, 
caves were formed at different hypsometric levels. 

Thus, it can be stated that the formation of the karst relief of the 
Migaria massif took place mainly before the Pleistocene or in the 
Lower Pleistocene. The new orogenic movements of the Early 
Pleistocene (Pasadena orogeny) intensified the fissuring of limestone 
formations and, consequently, the activity of karst genesis processes. 
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There is a further evolution of the river network and karst cavities 
with it. In the Middle Pleistocene (Old Euxinian-Uzunlarian-
Karangatian stages) the southern slope of the Caucasus continued to 
uplift, which naturally influenced the activity of underground waters 
movement and the development of caves.  

Based on the correlation of terrace steps, scientists indicate 
about the Migaria massif uplift to the 130-140 meter height after the 
Riss ice age, to which the formation of modern valleys of 
Ochkhomuri, Skurcha, Tekhura and Khobistskali Rivers should be 
related. To the same period should be related the formation of caves 
(Shurubumu, Qoko, Khuru, etc.) developed in the valleys of the 
Khobistskali and Ochkhomuri Rivers and their tributaries, in 
particular, the transition from a phreatic to a vadose era and exposure 
to daylight. 

In the post-glacial period, along with karst processes rock 
avalanches, landslides and mudflows played an important role in the 
changing of the relief of the study area. The grand size landslide 
(width more than 1 km) developed at the southern slope of the 
Migaria massif, in the area of the village of Doberazeni, some areas 
of which are still periodically activated, should be related to this 
period (the Upper Quarternary). To the mentioned period should be 
related the landslides, rock avalanches and mudflows developed in 
the Khobistskali River gorge and huge displaced boulders brought by 
the latter to the valleys of the Khobistskali River and its tributaries. 

Based on the study of karst cavities found in the Migaria massif 
in present, it can be said that the conditions of their origination and 
evolution substantially differ from modern ones in terms of landform 
peculiarities and hydrological regime. In particular, the evolution of 
cavities seems to have been more intense in the past, as indicated by 
the morphological-morphometric indicators of karst cavities, 
corridors, halls, etc. Currently the energetic modeling of surface and 
underground karst forms is actively ongoing under the impact of 
melted snow and rain streams. 
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 The study area has the interesting and diverse tourist-
recreational potential, especially from the karst-speleological point of 
view: the Khobistskali River gorge, which separates the Migaria 
massif from the Gaucha massif, is distinguished by its remarkable 
beauty, unique Colchis forest massifs and interesting natural 
phenomena _ waterfalls, canyons, displaced boulders, karst springs 

(vokluzes), caves and thermo-mineral springs with healing properties 
(Lugela), which is attractive and interesting from the point of view of 
tourism and speleotourism; the line of the Khobistskali River bank, 
the surrounding forest, Deidzakhi vaucluses and Shurubumu cave are 
the objects of perspective ionotherapy and speleotherapy that have 
been identified by special-complex studies; in the dry valleys of the 
Deidzakhi vaucluses during the torrential rains in the Migaria 
mountainous zone (4-5 hours after the onset of rain), in front of a 
human eyes, the sudden birth of the river takes place, with its 
development and disappearance again after some period of time, 
which is very effective and interesting to see; the Khobistskali River 
and natural conditions of the entire gorge are recognized by invited 
foreign experts as a unique object of extreme-adventure and sports 
tourism (in particular, kayaking and canyoning); the Tsipuria hollow 
and the Migaria massif crest zone as a whole is a classic region for 
the development of surface and underground karst forms. The karst 
hollows, sinkholes, wells, shafts, abysses and caves presented here 
provide a good opportunity for the development of speleotourism; 
one of the tourist routes of the beautiful lakes named 
"Tobavarchkhili" begins from the village of Mukhuri. The tourist 
route is 60 km long. The route includes the Mukhuri (Qoko) and 
Shurubumu caves, Deidzakhi and Gvalashara roaming (erratic) 
boulders, Gvalashara and Ghunji canyons and waterfalls, Sheleti 
canyons, Alpine lakes, and ends in the area of Khaishi. The route is 
available to tourists for 3 months (July, August and September). The 
initial section of the road from Mukhuri to the alpine zone is well-
organized and it is possible to travel by transport. 
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