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reziume: savele-laboratoriuli kvlevebis da mravalwliani dakvirvebebis sa-
fuZvelze gamoTqmulia mosazrebebi promeTes/wyaltubos mRvimuri sistemisa da misi 

mosazRvre teritoriis karstis warmoSobis Sesaxeb. 

ganxilulia mRvimuri naRvenTebis (stalaqtitebis, stalagmitebis, heliqtite-
bisa da sxv.) warmoqmna-ganviTarebis pirobebi da faqtorebi; agreTve teqnogenuri 

faqtoris gavlena mRvimisa da naRvenTi formebis zrda-ganviTarebaze. dadgenilia 

mWidro kavSiri mRvimeTa TaRebidan mJonavi wylis Wavlis debitsa da sakuTriv na-
RvenTebis ganviTarebas Soris. 

 

sakvanZo sityvebi: genezisi; karsti; mRvime; naRvenTebi. 
 

 

Sesavali  

saqarTvelo klasikuri karstuli qveyanaa, sadac ganviTarebulia mravalfero-
vani zedapiruli da miwisqveSa landSafti [1, 2, 3]. Cveni qveynis farglebSi 325 km-

iani monakveTi karstul zols ukavia, sadac dReisaTvis 1500-mde mRvime, Wa, Saxti 

da ufskrulia registrirebuli [4, 5]. karstuli mRvimeebis Seswavlas didi Teori-
uli da praqtikuli mniSvneloba aqvs. mRvimeebi Taviseburi bunebrivi laboratorie-
bia, sadac SeiZleba uamrav, mecnierTaTvis ucnobi bunebrivi procesis ganviTarebaze 

Tvalyuris devneba. am mizniT wlebis ganmavlobaSi Seswavlil iqna mravali mRvime. 

maT Soris saerTaSoriso standartebis doneze keTilmowyobili axali aTonisa [6] 

da promeTes /wyaltubos mRvimuri sistemebi [7]. 

karstuli procesi aris karstuli formebis Camoyalibebis bunebrivi procesi. 

igi dakarstvis midrekilebis mqone qanebSi wyalSi gaxsnis, eroziis, sufoziisa da 

sxva procesebis gancalkevebuli an erToblivi gamovlenaa. aseT qanebs miekuTvneba 

kirqva (maT Soris rifogenuli), dolomiti, carci, mergeli, TabaSiri, qvamarili, 

kaliumis marili da sxva wiaRiseuli, romelTa zedapiruli da miwisqveSa wyalSi 

gaxsnisa da gamotutvis Sedegad miwis zedapirze warmoiSoba Zabrebi, Caqcevebi da 

reliefis sxva uaryofiTi formebi, xolo qanTa masivSi _ sxvadasxva formis sica-
rieleebi, miwisqveSa arxebi da mRvimeebi. wyalSi gaxsna da gamotutva qimiuri pro-
cesia, xolo erozia da sufozia mas Semdeg viTardeba, rac xsnadi qanis xistad 



40 
 

SemakavSirebeli elementebi misgan Camocilebulia da iwyeba naSali masalis fi-
zikuri gamotana. es procesebi bunebrivadaa erTmaneTTan dakavSirebuli da maTi 

urTierT gamijvna zogjer mxolod pirobiTia. sufoziuri movlenebi upiratesad 

Tixovan wyebebSi gvxvdeba. arsebobs safuZvliani mosazreba, rom Tixovan qanebSi 

warmoqmnili sicarieleebi mxolod reliefis karstul formebTan msgavsebis gamoa 

miCneuli `Tixovan karstad~, xolo karstuli procesis arsi am SemTxvevaSi gamo-
kveTili araa da Seuferebelia geologiuri garemoc. maSasadame, karsti Cndeba geo-
logiuri procesis ganviTarebis Sedegad, rac sicarieleebis warmoqmnasTan erTad 

miwisqveSa wylebis garkveuli tipis _ karstuli wylebis formirebas uwyobs xels, 

romlebsac moZraobis reJimisa da qimizmis Taviseburebebi axasiaTebs. 

 

 

ZiriTadi nawili 

saqarTveloSi karsti gavrcelebulia rogorc mTian, ise mTiswina raionebSi 

da ZiriTadad dakavSirebulia iuruli, carculi, paleogenuri asakis karbonatul 

da nawilobriv sulfatur-karbonatul qanebTan. კarsti umetesad gamoxatulia in-
tensiurad rogorc reliefSi, ise dakarstvisadmi midrekili masivebis Sinagan age-
bulebaSi.  

xsnadi qanebi SesaZlebelia ganlagebuli iyos zedapirTan axlos da zemodan 

gadafaruli mcire simZlavris fxvieri warmonaqmniT, an Cawolilia ama Tu im siRr-
meze imave asakis uxsnad qanebs Soris, an ̀ gadaxuruli~ ufro axalgazrda sxvadasxva 

sisqis qanTa wyebebiT. promeTes/wyaltubos karstuli sistema swored am ukanasknel 

kategorias miekuTvneba [8].  

karstis warmoSoba dakavSიrebulia xsnadi qanebis arsebobasTan. aseT qanebs 

axasiაTebs wyalSeRwevadoba da aqvs wyalSi gaxsnis unari. am pirobebis Sexameba 

iwvevs orkomponentian sistemaSi `xsnadi qanebi _ wyali~ qimiuri wonasworobis 

darRvevas, koroziuli procesisa da karstis warmoqmna-ganviTarebis gardauvalo-
bas. Tu dasaxelebul pirobaTagan gamovricxavT erT-erTs, maSin koroziuli pro-
cesis warmoSobis mizezi aRar iarsebebs, magram, Tu es procesi mainc warmoiSva, 

igi male dasruldeba. magaliTad, Tu qani danapralebuli ar aris, maSin misi wyalSi 

gaxsna da gamotutva SesaZlebelia mxolod zedapirze, siRrmeSi SeuRwevlad. amis 

mizezi isicaa, rom bunebaSi ar arsebobs `sufTad~ xsnadi qanebi. aRsaniSnavia, rom 

maT zedapirze yovelTvis grovdeba wyalSi uxsnadi nawili (Tixovani nivTiereba), 

romelic wylisagan qanis izolacias axdens da am ukanasknelis xsnadobis procesi 

wydeba. maSasadame, Tu ar iqneba wylis moZraoba, maSin igi qimiuri komponentebiT 

gajerebis Sedegad da qanebis uSualo an difuzuri xsnadobis gamo dakargavs gam-
xsnel Tvisebas. warmoiSoba qimiuri wonasworoba da karstuli procesebis Semdgomi 

ganviTareba Sewydeba.  

amrigad, koroziuli procesis ganviTarebisaTvis aucilebelia napralovan qan-
Si ara marto wylis arseboba, aramed iseTi pirobebic, romlebic uzrunvelyofs 

wylis moZraobas da wyalSi gaxsnili produqtebis gamotanas.  

arsebul mRvimeebsa da sxva karstul sicarieleebSi karstuli procesebi uxso-
vari (geologiuri) droidanaa dawyebuli da Cvens Tvalwin mimdinareobs. pirobiTad 

ganasxvaveben dausrulebel da dasrulebul karsts. karsti im SemTxvevaSia dasru-
lebuli, Tu masSi dawyebulia naRvenTi formebis warmoSoba; yvela sxva SemTxvevaSi 
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karsti dausrulebelia, Tumca, rogorc zemoT aRiniSna, karstuli procesi bunebaSi 

arasodes wydeba. promeTes/wyaltubos mRvimis SemTxvevaSi saqme gvaqvs kargad das-
rulebul, anu xandazmul karstTan, radgan TviT mRvimis masStabebTan SedarebiT 

naRvenTi formebis moculoba aq Zalze didia [9].  

mRvimuri warmonaqmnebis _ stalaqtitebis (berZnuli Stalaktos _ CamonawveTi, mRvi-
mis Weridan CamoJonili karstuli wylebis gavleniT konusisebrad CamogrZelebuli 

Sverili), stalagmitebis (berZnuli Stalagmos _ wveTi, CamoJonili karstuli wylebis 

moqmedebiT mRvimis fskeridan konusisebrad aRmarTuli Sverili) da sxva formebis 

SeqmnaSi did rols asrulebs hidravlikuri da aerodinamikuri procesebi. kerZod, 

hidravlikuri (ufro zustad, filtraciuli) procesebiTaa ganpirobebuli naRvenTi 

formebis `Semqmneli masalis“ mozidva, xolo aerodinamikuri procesebi uz-
runvelyofs maTTvis sxvadasxva formis micemas, rac gansakuTrebiT mkafiod Cans 

stalaqtitebisa da stalagmitebis magaliTze [10].  

naRvenTi formebi mRvimeSi warmoiqmneba mas Semdeg, rac misi asaki `srulwlo-
vanebas~ miaRwevs, anu sicarielis formireba praqtikulad dasruldeba. Sesabamisad, 

aseT mRvimes mocemul geologiur pirobebSi maqsimaluri zomebi aqvs da iwyeba 

`dizaineruli samuSaoebi~ _ zeda horizontebze ganlagebuli qanebis gamotutvis 

Sedegad karstuli wyali Camoedineba filtraciis gziT da iwyeba naRvenTi formebis 

warmoqmna. filtraciis gziT mocemul adgilamde moRweuli da Weridan mowyvetili 

wylis wveTis moZraoba yovelTvis swori xaziT unda xdebodes da misi gadaxra 

gamowveuli unda iyos aerodinamikuri movlenebiT. kerZod, mRvimeSi yovelTvis xdeba 

haeris moZraoba metnaklebi siCqariT, radgan mas aqvs atmosferosTan kavSiri. amis 

gamo stalaqtitebisa da stalagmitebis formaze gavlenas axdens haeris nakadis 

aeromeqanika. haeris nakadis moZraoba ganpirobebulia bunebrivi gawoviT, romelic 

wlis sezonis mixedviT icvlis sididesa da mimarTulebas. geologiur periodTan 

SedarebiT drois es sezonuri xangrZlivoba mxedvelobaSi misaRebi araa, magram 

yovel konkretul momentSi haeris nakadis moZraobis xasiaTma unda ganapirobos 

infiltrirebuli karstuli wylis wveTis sivrculi orientacia Weris an stalaq-
titis (Tu is ukve warmoqmnilia) zedapiris mimarT. Sesabamisad, stalagmitisa da 

stalaqtitis simetriis centrebi (RerZula xazebi) erTmaneTis gagrZelebas ar war-
moadgens da sxvadasxva wrfeze Tavsdeba.  

aRsaniSnavia is garemoebac, rom filtraciuli (hidravlikuri) procesis ganma-
pirobebeli bzarebi da forebi gaxsna-daleqvis Sedegad icvlis formasa da moxa-
zulobas; amasTan, iwvevs mRvimuri naRvenTi warmonaqmnebis formebis cvalebadobas. 

ase rom, naRvenTi formebis warmoqmnaze orive procesi (filtraciuli da aerome-
qanikuri) axdens zegavlenas.  

mRvimuri warmonaqmnebis SenarCunebis TvalsazrisiT am procesebTan erTad di-
di mniSvneloba eniWeba adamianis Carevas. igulisxmeba damTvaliereblebis mosazi-
dad mRvimis keTilmowyoba (sainJinro infrastruqturis, savali bilikebis, gana-
Tebisa da sxvaTa mowyoba), rac cvlis mRvimis mikroklimats (haeris temperaturasa 

da fardobiT tenianobas). temperaturis gazrda da tenianobis Semcireba iwvevs mRvi-
misa da naRvenTi warmonaqmnebis gamoSrobas da maT ganadgurebas. gansakuTrebiT 

sayuradReboa agreTve dabal niSnulze wyalmovardnis Tavidan asacileblad specia-
luri gvirabis ageba, romelic ganapirobebs karstuli wylebis donis dawevas da 

mRvimis bunebrivad Camoyalibebuli aerodinamikuri reJimis darRvevas. es ki uaryo-
fiTad moqmedebs mRvimeze _ iwvevs mis naadrev daberebasa da ganadgurebas. mRvimis 
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dabereba bunebrivi procesia, romelic ganuxrelad mimdinareobs bunebaSi da misi 

kvdomac gardauvalia, Tu adamianis negatiuri CareviT bunebrivi procesi daCqardeba. 

promeTes/wyaltubos mRvimuri sistema mravalferovani qimiuri naRvenTebis gan-
viTarebis mxriv erT-erTi saintereso speleologiuri obieqtia. naRvenTebis war-
moSobis pirobebi umeteswilad damokidebulia qanebis danapralebis xarisxze da 

maTSi CaJonili xsnarebis gaxsnis unarze. 

rogoria naRvenTebis warmoSobis pirobebi? wvimis wveTi haersa da niadagis 

fenebSi gadaadgilebisas mdidrdeba naxSirorJangiT. garkveuli drois Semdeg kar-
bonatiT gajerebuli xsnari (wveTis saxiT) Cndeba mRvimis Werze (nax. 1). 

 

 
 

nax. 1. wylis wveTebi mRvimis Werze 
 

naRvenTwarmoqmna iwyeba mas Semdeg, roca miwisqveSa sicarieles wneviani naka-
debi datovebs. wveTi Jonvas iwyebs mxolod napralebsa da bzarebSi. aqedan gamo-
mdinare, arsebobs mWidro kavSiri mRvimeTa TaRebidan mJonavi Wavlebis debitsa da 

sakuTriv naRvenTebis ganviTarebas Soris. naRvenTi formebis zrda-ganviTarebaze 

gavlenas axdens agreTve mRvimeebSi arsebuli haeris moZraoba, misi temperatura, 

qanebSi mJonavi xsnarebis gajerebis xarisxi, vardnis simaRle, gruntis xasiaTi da 

sxv. im SemTxvevaSi, roca TaRidan mJonavi wylis debiti 1-0,1 l/wm-s Seadgens, 

fskerze Cndeba kalcitis xaliCebi da SesaZloa fskeris barieruli warmonaqmnebi, 

anu „gurebi“ aRmocendes (nax. 2) [11]. 
 

  
 

nax. 2. fskeris barieruli warmonaqmnebi, anu „gurebi“ 
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wylis Wavlis debitis Semcireba 10-4 _ 10-5 l/wm-mde saukeTeso garemos qmnis 

farTod gavrcelebuli konusisebri stalaqtitebis zrda-ganviTarebisaTvis (nax. 3).Aam 

dros izrdeba stalagmitebic. debitis Semdgomi Semcirebisas (10-5_10-6 l/wm) viTa-
rdeba e. w. „joxisebri“ stalagmitebi da fskeris sxva naRvenTebi (nax. 4). 

 

  
nax. 3. konusisebri stalaqtitebi nax. 4. joxisebri stalagmitebi 

 
makaronisebri an milisebri stalaqtitebis aRmocenebisaTvis wylis Wavlis de-

biti ar unda aRematebodes 10-6 – 10-8 l/wm-s. am dros wylis garkveuli nawili 

fskerze wveTavs, rac xels uwyobs stalagmitebis zrdasac, magram dgeba momenti, 

rodesac xsnari TaRidan aRar wveTavs, kalcitis gamonaleqi TaRzeve rCeba, xolo 

xsnaris nawili orTqldeba. am dros Wavlis debiti 0,0001 mm/wm-ze naklebia; debitis 

Semdgomi Semcirebisas (1_0,1 mkl/wm), rogorc varaudoben, yalibdeba eqscentruli 

formis warmonaqmnebi (nax. 5 da nax. 6), maT Soris _ heliqtitebi. 
 

  
nax. 5. neknisebri, joxisebri da makaronisebri 

stalaqtitebis ansambli 
nax. 6. eqscentruli formis nazardebi 
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axali aTonis cnobili mRvimuri sistemisagan gansxvavebiT, sadac naRvenTi 

formebi da mineraluri agregatebi mxolod zogierT darbazsa Tu gasasvlelSi 

gvxvdeba, aq, promeTes mRvimis naRvenTi warmonaqmnebi, ZiriTadi derefnis gaswvriv 

mTel sigrZezea ganviTarebuli. misi kilometriani `sagamofeno darbazebi~ da dere-

fnebi naRvenTi kalcituri formebis unikaluri eqsponatebiTaa damSvenebuli. 

me-7 nax-ze mocemulia ZiriTadsa da gverdiT talanebSi tansrul stalagmitTa 

kolonebi (a), xolo Weridan Camozrdili naZerwi stalaqtitebi garkveul mwkrivebs 

qmnis. aqvea „gaqvavebul CanCqerTa“ kaskadebi, „gofrirebuli Teatraluri fardebi“ 

(b), danaoWebuli kalcitis firfitebi (g) da originaluri, masiuri stalagmiti „ber-

muxa“ (d). F 
 

  
a b 

  
g d 

 

nax. 7. ZiriTadi da gverdiTi talanebi: a _ stalagmitTa kolonebi;  b _ „gofrirebuli 

Teatraluri fardebi“; g _ danaoWebuli kalcitis firfitebi; d _ stalagmiti „bermuxa“. F  
 

miwisqveSeTis es „jadosnuri gamofena“ veluri saxiT yovelgvari „kosmetikis“ 

gareSea warmodgenili, rac waruSlel STabeWdilebas axdens mnaxvelze [12]. 
 

 

daskvna 

mRvimuri warmonaqmnebis _ stalaqtitebis, stalagmitebis da sxva formebis Seqm-
naSi did rols asrulebs hidravlikuri da aerodinamikuri procesebi. kerZod, hi-
dravlikuri (ufro zustad, filtraciuli) procesebiTaa ganpirobebuli warmonaqmnTa 

„samSeneblo masalis“ mozidva, xolo aerodinamikur procesebzea damokidebuli 

maTTvis sxvadasxva formis Camoyalibeba. ase rom, naRvenTi formebis warmoqmna dakav-
Sirebulia filtraciul (hidravlikur) da aeromeqanikur procesebTan.  
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mRvimuri warmonaqmnebis SenarCunebis TvalsazrisiT aRniSnul procesebTan 

erTad didi mniSvneloba aqvs adamianis Carevas, kerZod, damTvaliereblebis mosazidad 

mRvimis keTilmowyobas, rac gulisxmobs sainJinro infrastruqturis (savali bili-
kebis, ganaTebisa da sxv.) mowyobas, rac cvlis mRvimur mikroklimats (haeris tempe-
raturas, fardobiT tenianobas) da iwvevs rogorc mRvimis, ise naRvenTi warmonaqmnebis 

gamoSrobas; amasTan, mRvimis naadrev daberebas da ganadgurebas [12].  

promeTes/wyaltubos mRvimis SemTxvevaSi saqme exeba kargad dasrulebul, anu 

xandazmul karsts, sadac TviT mRvimis masStabebTan SedarebiT naRvenTi formebis 

moculoba Zalze didia. 

wyaltubos mRvimuri sistema aq warmodgenili mravalferovani qimiuri naRven-
Tebis ganviTarebis mxriv erT-erTi saintereso speleologiuri obieqtia. naRvenTe-
bis warmoSobis pirobebi umeteswilad dakavSirebulia qanebis napralovnobis xa-
risxze da maTSi CaJonili xsnarebis gaxsnis unarze. 

rogorc kvlevebiT dadginda, mRvimeTa TaRebidan mJonavi Wavlebis debitebi 

gansazRvravs naRvenTi warmonaqmnebis zrda-ganviTarebis intensiurobas da formas. 

naRvenTi formebis zrda-ganviTarebaze gavlenas axdens agreTve mRvimeebSi haeris 

moZraoba, misi temperatura, qanebSi mJonavi xsnarebis gajerebis xarisxi, vardnis 

simaRle, gruntis xasiaTi da sxv. 
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SPELEOLOGY 
 
 

ON THE GENESIS OF KARST AND CHEMICAL DEPOSITS 
(CASE STUDY OF PROMETHEUS/TSKALTUBO CAVE SYSTEM) 
K. Tsikarishvili, Z. Lezhava, L. Asanidze, G. Chartolani, T. Tolordava  
(Vakhusti Bagrationi Institute of Geography, Iv. Javakhishvili Tbilisi State University) 

 
Resume: Based on the field-laboratory studies and many years of observations, viewpoints on origin of 

the Prometheus / Tskaltubo cave system and the karst of its adjacent area are expressed. 
Conditions and factors for the formation and development of cave speleothems (stalactites, stalagmites, 

helictites, etc.), as well as the influence of the technogenic factor on the growth and development of cave and 
speleothems are discussed. 

A close link between the debit of the leaking water stream from the cave arches and the development of 
speleothems themselves has been identified. 

 
Key words: Cave; genesis; karst; speleothems.  

 
 
 
 

СПЕЛЕОЛОГИЯ 
 

 

О ГЕНЕЗИСЕ КАРСТА И ХИМИЧЕСКИХ ОСАДКОВ  
(НА ПРИМЕРЕ ПЕЩЕРНОЙ СИСТЕМЫ ПРОМЕТЕ/ЦКАЛТУБО) 

Цикаришвили К. Д., Лежава З. И., Асанидзе Л. З., Чартолани Г. Г., Толордава Т. А. 
(Институт географии им. Вахушти Багратиони Тбилисского государственного университета  
им. И. Джавахишвили) 

 
Резюме. На основе многолетних полевых наблюдений и лабораторных исследований высказыва-

ются соображения о происхождении карста пещерной системы Промете/Цкалтубо и сопредельных тер-
риторий. 

Рассматриваются условия и факторы происхождения и развития пещерных натечных образований 
(сталактитов, сталагмитов, геликтитов), а также влияние тектонического фактора на рост и развитие пе-
щеры и пещерных натеков. Установлена тесная связь между дебитом водного потока, просочивающегося 
с потолка пещер и развитии собственно пещерных натечных образовании. 

 
Ключевые слова: генезис; карст; натечные образования; пещера. 




