
15 
 

 geofizika 

 

 

 

migarias kirqvul masivze, Surubumus mRvimis midamoebSi Catarebuli 

geofizikuri gamokvlevebis Sedegebi

 

givi jaSi, nana bolaSvili, daviT odilavaZe, avTandil TarxniSvili, 

nugzar Rlonti, jemal qiria, kukuri wiqariSvili 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis m. nodias saxelobis geo-

fizikis instituti, iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis 

vaxuSti bagrationis geografiis instituti) 

 

 

reziume: migarias kirqvul masivze eleqtrometriuli da radiolokaciuri meTodebiT 

Catarebuli gamokvlevebiT gansazRvrul iqna sakvlev obieqtze gavrcelebuli naleqebis 

geofizikuri parametrebi. kerZod, obieqtze gavrcelebuli kirqvebi Zlier damsxvreulia, 

danapralianebulia da maTSi aRiniSneba wyalSTanTqmis calkeuli kerebi. bunebrivi 

eleqtruli velis meTodiT gamovlenil iqna miwisqveSa filtraciuli nakadebis 

intensiuri dinebis adgilebi. radiolokaciuri meTodiT sxvadasxva sixSiris antenebis 

saSualebiT Sedgenilia georadiolokaciuri Wrili, romelzedac pirveli 10 m Seesabameba 

epikarstuli fenis zeda gamoqarul nawils, 10-dan 25 m-mde _ epikarstis wyalSemcvel 

nawils, xolo ufro Rrmad mdebare fenebi _ sakuTriv karsts. dadginda Surubumus 

mRvimis midamoebSi dakarstuli ubnebis gavrcelebis areali, Catarda maTi identifikacia, 

kartireba da kadastrireba. 

 

sakvanZo sityvebi: epikarsti; identifikacia; kadastrireba; karsti; kartireba.  

 

 

Sesavali 

dasavleT saqarTvelos teritoria mdidaria unikaluri karstuli formebiT, sadac 

karstvadi qanebis gavrcelebis zoli kavkasionis samxreTi ferdis gaswvriv md. fsoudan 

samxreT-aRmosavleTiT erwos mTis midamoebamde 340 km-ze vrceldeba. masivis geologiur 

agebulebaSi mniSvnelovani adgili ukavia zeda iuruli da carculi asakis karbonatul 

naleqebs, romlebic transgresiuladaa ganlagebuli baiosis porfiritul substratze. aq 

ikarsteba rogorc iuruli, aseve carculi sistemisa da paleogenis iarusebi da 

qveiarusebi, rac ganpirobebulia saqarTvelos teritoriis geologiuri da geoteqtonikuri 

ganviTarebis pirobebiT [1_3]. 

saqarTveloSi karstvadi qanebis gavrcelebis saerTo farTobi 4400 km2-s Seadgens. igi 

bunebrivi landSaftebis mkveTrad gamoxatuli vertikaluri zonalobiT gamoirCeva, sadac 

dakarstvis maqsimaluri siRrmea 4000 m. am mxriv saqarTvelos karsti marTlac rom 

unikaluria msoflioSi [2]. 

                                                 
 aRniSnuli proeqti ganxorcielda SoTa rusTavelis saxelobis erovnuli samecniero fondis fi-
nansuri xelSewyobiT (granti # FR/218-280/13). winamdebare publikaciaSi gamoTqmuli nebismieri azri 
ekuTvniT avtorebs da SesaZloa ar asaxavdes SoTa rusTavelis saxelobis erovnuli samecniero 
fondis Sexedulebebs. 
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dasavleT saqarTvelos teritoriisaTvis dadgenil iqna erTiani karstul-hidro-

geologiuri sistema. misi geologiuri, geoteqtonikuri Taviseburebani da xelsayreli 

klimaturi pirobebi ganapirobebs procesebis intensiur ganviTarebas [4, 5]. 

kompleqsuri geografiul-speleologiuri da geologiuri gamokvlevebis safuZvelze 

karstuli zoli iyofa sam nawilad: 1. saSualo da maRalmTiani kirqvuli masivebi (>1000 m); 

2. mTiswina da mTaTaSorisi baris kirqvuli masivebi (1000 m-mde); 3. klastokarstuli 

masivebi [2, 3].  

 

 

ZiriTadi nawili 

dasavleT saqarTvelos karstul masivTa Soris erT-erTi unikaluri regionia 

migarias masivi, romelic moqceulia Cxorowyusa da martvilis raionebs Soris da md. 

xobiswylis xeobidan md. texuris xeobamde 17 km-ze vrceldeba. sakvlev teritoriaze 

karstuli depresiebis gavrcelebis formebi sakmaod rTuli saxisaa. maTi saerTo sigrZe 8 

km-ia, xolo sigane – 3 km [4]. gamovlenil depresiebSi sayuradReboa 0,5 km diametris mqone 

wifurias qvabuli, romlis reliefi mravalricxovani karstuli ZabrebiTa da eroziuli 

xeobebiT aris dafaruli (nax. 1).  

 

 
 

nax. 1. wifurias Caketili teqtonikuri qvabuli 

 

migarias kirqvul masivSi, romlis samxreTi kalTa kolxeTis baris sazRvrebSia moqce-

uli, xolo Crdilo nawili mTagoriania, mdebareobs Surubumus cnobili mRvime.                  

Surubumus mRvimis geologiur agebulebaSi monawileobs baremuli urgonuli faciesis 

kirqvebi da, nawilobriv, zedacarculi (turonuli) asakis TxelSreebrivi (0.2-0.3 m) kirqvebi. 

uxvi atmosferuli naleqebis miuxedavad, Surubumus mRvimis midamoebi ganicdis zeda-

piruli gamdinare wylebis naklebobas, xolo miwisqveSa wylebi Caedineba masivSi arsebul 

mravalricxovan karstul siRrueebSi. 

arsebobda mosazreba, rom md. xobiswylis marcxena napirze mdebare Surubumus mRvimeSi 

Camdinar wylebs kavSiri aqvs wifurias qvabulSi arsebul siRrueebTan, rac dadasturebul 
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iqna geografiis institutis speleoeqspediciis mier zesnaxes mRvimeSi CaSvebuli 

fluoresceiniT SeRebili wylis arsebobiT (nax. 2).  

 

 

 

nax. 2. zesnaxes mRvimeSi indikatoruli eqsperimentebis Catarebis amsaxveli kadrebi 

 

SeRebili wylis nakadis debiti Zalze mcire iyo (0,2-0,3 l/wm), radgan eqsperimenti 

daemTxva gvalvian periods. wylis mier gavlili manZili ki Seadgenda daaxloebiT 4-5 km-s, ris 

gamoc SeRebili wyali deiZaxis vokluzebSi me-9 dRes dafiqsirda, rac migarias masivis wiaRSi 

didi moculobis sicarieleebisa da wylis didi miwisqveSa auzebis arsebobaze miuTiTebs.  

Surubumus qvabuli vizualurad dRiur zedapirze faqtobrivad ar fiqsirdeba, Tumca 

misi arsebobis garkveuli niSnebi aSkarad ikveTeba xeobis marcxena napirze, sadac kirqvis 

masivis vertikaluri da damreci kedlebi danapralianebulia da miwisqveSeTidan ismis wylis 

xmauri. napralSi Cagdebuli qvis mier gamowveuli eqos mixedviT SeiZleba daaxloebiT 

ganisazRvros qvabulSi sicarielis savaraudo zomebi. 

aRniSnul teritoriaze geofizikuri (eleqtrometriuli) gamokvlevebi Catarda aprobir-

ebuli vertikaluri eleqtruli zondirebis (vez), simetriuli eleqtruli profilirebis (sep) 

da, nawilobriv, bunebrivi eleqtruli velis (bev) meTodebiT. 

Surubumus sicarielis arsebobaze miuTiTebs is faqtic, rom md. xobiswylis marjvena 

napirze Catarebulma eleqtrometriulma gamokvlevebma dedamiwis zedapiridan 30 – 40 m 

siRrmeze daafiqsira garemos kuTri eleqtruli winaRobis mniSvnelovani zrda 3000 – 4000 omam-

mde. amave ubanze simetriuli eleqtrodaprofilebis monacemebiT dadgenil iqna, rom maRali 

winaRobis mqone garemo lateraluri mimarTulebiT daaxloebiT 2 km-ze vrceldeba, rac kidev 

erTxel migvaniSnebs karstuli sicarielis arsebobaze da mdinaris marjvena da marcxena 

napirebs Soris geologiuri pirobebis identurobaze. 

dReisaTvis saqarTveloSi maRalmTiani kirqvuli masivebis, kerZod, migarias masivisa da 

masSi gamovlenili Surubumus mRvimis Seswavlis saqmeSi eleqtrometriul meTodebTan erTad 

mniSvnelovani roli ekuTvnis georadiolokaciur kvlevebs, risTvisac gamoyenebul iqna geo-

radari "ZOND-12E". es aris uaxlesi aparatura, romlis saSualebiTac SesaZlebelia kars-

tuli procesebis Sedegad warmoqmnili miwisqveSa sicarieleebis maRali sizustiT gamov-

lena. miRebuli georadaruli masalis damuSaveba xdeba "PRIZM 2,5" sertificirebuli progra-

muli uzrunvelyofiT, xolo savele eleqtrometriuli gamokvlevebis interpretacia ki – 

"ipi2win" meTodis programuli uzrunvelyofiT. winaRobisa da radiolokaciuri meTodebis 

gamoyenebiT Catarebuli gamokvlevebi erTmaneTs avsebs, rac ganapirobebs interpretaciis 

Sedegebis calsaxobas [6]. 
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qvemoT SedarebiT dawvrilebiT aris ganxiluli Surubumus karstuli mRvimis mida-

moebSi Catarebuli radiolokaciuri kvlevebiT miRebuli Sedegebi da maTi geologiuri 

interpretacia. 

Surubumus ubanSi gamokvlevebi Catarda md. xobiswylis xeobaSi saavtomobilo gzis 

gaswvriv, romelic erTi mxridan miuyveba kldovan ferdobs, xolo meore mxridan esazRvreba 

xobiswylis daxramul xeobas (nax. 3).  

 

 
 

nax. 3. md. xobiswylis xeobaSi gamavali saavtomobilo gza, romlis 150 m sigrZis  

monakveTze Catarda pirveladi georadiolokaciuri gamokvlevebi 

 

me-4 nax-ze naCvenebia 150 mhc sixSiris anteniT miRebuli radarograma, romlis horizo-

ntalur RerZze gadazomilia profilze gavlili manZili, xolo vertikalur RerZze – 

Cawvdomis siRrme metrebSi. 1 da 2 niSnulebiT gamoyofilia profilze 50 m sigrZis monakveTebi. 

 

 
  

nax. 4. georadiolokaciuri Wrili (radiograma), miRebuli 150 mhc sixSiris  

mimReb-gadamcemi anteniT 150 m distanciasa da 10 m siRrmeze 
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radarogramaze gamoyofilia sami georadiolokaciuri fena: 

I fena 2,5 m simZlavrisaa, rac miuTiTebs geologiuri fenebidan arekvlili maxa-

siaTebeli eleqtromagnituri talRebis RerZebis teqsturis sinfazurobaze;  

II fena esazRvreba III-fenas 2,5 m siRrmeze, am fenas (simZlavriT 1_1,5 m), axasiaTebs 

sinfazurobis RerZebis dezintegracia, rac SeiZleba gamowveuli iyos am nawilSi wylis 

damSleli zemoqmedebiT. mas axasiaTebs Sereuli teqstura. II gansxvavdeba I fenisgan mokle da 

,,talRovani“ sinfazurobis RerZebiT. II da I fena erTad qmnis 5 m simZlavris 

georadiolokaciur kompleqss;  

III fena gamoirCeva 150 mhc centraluri sixSiris eleqtromagnituri talRebis maRali 

STanTqmis unariT, rac miuTiTebs gansxvavebul geofizikur Tvisebaze, kerZod, tenianobis 

maRal doneze, romelic aRar aZlevs dasxivebul eleqtromagnitur talRebs arekvlisa da, 

Sesabamisad, dedamiwis zedapiramde amosvlis saSualebas. 

me-5 nax-ze mocemul radarogramaze gamoiyofa oTxi georadiolokaciuri fena:  

I fena xasiaTdeba 2,5 m simZlavriT da karg TanxvdenaSia me-3 nax-ze warmodgenil 150 mhc-

ian radarogramaze gamoyofil I fenasTan;  

II fena xasiaTdeba sinfazurobis RerZebis mniSvnelovani dezintegraciiT, gansakuTrebiT 

10 m distanciamde, rac gamowveuli unda iyos datenianebis maRali doniT da SesaZlo wylis 

nakadebis arsebobiT; 

III fena erTgvarovania teqsturiT da masSi naklebadaa gamoxatuli wyalSemcveloba. es 

fena rTulad esazRvreba IV fenis saxuravs, romelic maRali STanTqmis unariT gamoirCeva. aq 

warmodgenili radarogramis mixedviT, 25 _ 40 m siRrmeze sixSiris simkvrivulma analizma da 

hilbertis gardaqmnis operaciiT miRebulma Sedegma daadastura wylis arseboba zeda 

mimdebare ubanze (nax. 5). 
 

 
 

 nax. 5. 75 mhc sixSiris mimReb-gadamcemi anteniT 150 m distanciasa da 25 m siRrmeze 

 miRebuli georadiolokaciuri Wrili (radarograma)  
  

 me-6 nax-ze mocemul radarogramaze gamoyofilia oTxi georadiolokaciuri fena: I da II 

fenebi karg TanxvdenaSia 1-l nax-ze warmodgenil 150 mhc da 75 mhc-ian radarogramebze 
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gamoyofil 10 m siRrmis fenebTan. III fena vrceldeba 25 m-mde siRrmeze da esazRvreba mkveTrad 

gansxvavebuli sinfazurobis RerZebis teqsturis mqone masiur IV fenas, romelic 40 m-is qvemoT 

mimdinare STanTqmis procesis gamo talRas aRar ireklavs.  

 

 
 

nax. 6. 38 mhc sixSiris mimReb-gadamcemi anteniT 150 m distanciasa da 40 m  

siRrmeze miRebuli georadiolokaciuri Wrili 

 

 

daskvna 

amrigad, 150, 75, 38 mhc sixSireebisaTvis miRebuli erTi da imave distanciis da, Sesa-

bamisad, sxvadasxva siRrmeze Cawvdomadi georadaruli profilebi karg TanxvdenaSia erTma-

neTTan da erTimeores moicavs siRrmis mixedviT. 

georadiolokaciur WrilebSi pirveli 10 m Seesabameba karstis eqsponirebuli nawilis 

epikarstuli fenis zeda gamoqarul nawils, 10 m-dan 25 m-mde fena unda Seesabamebodes 

epikarstis wyalSemcvel forovan nawils, xolo 25 m-is qveviT erTgvarovani mxare Seesabameba 

sakuTriv masiur karsts.  

vertikaluri eleqtruli zondirebiTa da radiolokaciuri meTodebiT Sedgenili 

Wrilebi erTmaneTs avsebs da calsaxad gamosaxavs realur geologiur garemos. 

Catarebuli kvlevebis Sedegad dadginda migarias masivze, kerZod, Surubumus mRvimis 

gavrcelebis midamoebSi rogorc adre dafiqsirebuli, ise axlad moZiebuli mRvimeebis 

gavrcelebis areali, moxda maTi identifikacia, kartireba da kadastrireba. mRvimeebSi 

arsebuli struqturebis gamovlenasTan erTad xSir SemTxvevaSi dadginda Catarebuli 

kvlevebis saimedooba, napraluri struqturebisa da kirqvis blokebis mdgradoba, dafiqsirda 

zedapiruli da miwisqveSa wylebis arseboba, maTi dinebis mimarTuleba da savaraudo siCqare. 

Surubumus kirqvul masivSi arsebuli bunebis mier Seqmnili ulamazesi formebi – karstuli 

mRvimeebi, kanionebi, wyaluxvi vokluziuri wyaroebi turistTa dainteresebis sferos 

warmoadgens, kerZod, ukanasknel periodSi migarias masivis gamokvleva qarTveli da ucxoeli 

specialistebis interesis sagani gaxda. 
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RESULTS OF INVESTIGATIONS ON MIGARIA LIMESTONE MASSIF,  
AT SHURUBUMU CAVE AREAS 

G. Jashi, N. Bolashvili , D. Odilavadze, A. Tarkhnishvili, N. Ghlonti, J. Kiria, K. Tzikarishvili  

 (I. Javakhishvili Tbilisi State University’s M. Nodia Institute of Geophysics, I. Javakhishvili Tbilisi State University’s 
Vakhushti Bagrationi Institute of Geography) 

 
Resume: The investigations by electrometric and radiolocation methods made it possible to reveal the geophysi-

cal parameters of the sediments distributed in the limestone massif of Migaria. Here the limestones are extremely frag-
mented, jointed and certain foci of water absorption are found in them. We determined fast stream areas of the under-
ground filtration flows by the natural electric field method; by radiolocation method and by means of different frequen-
cy antennas constructed a georadiolocation section, where the first ten meters correspond to the upper part of the epi-
karst layer eroded by wind, the interval from 10 m to 25 m – to the aquifer part of the epikarst, and the deeper layers – 
to the karst itself. We defined, identified, mapped and made cadastre of the karst areas of the Shurubumu Cave. 

 
Key words: cadastre; epikarst; identification; karst; mapping. 
 
 
 
 

ГЕОФИЗИКА 

РЕЗУЛЬТАТЫ ГЕОФИЗИЧЕСКИХ ИССЛЕДОВАНИЙ НА МИГАРИЙСКОМ 

МАССИВЕ В ПЕЩЕРЕ ШУРУБУМУ  

Джаши Г. Г., Болашвили Н. Р., Одилавадзе Д. Т., Тархнишвили А. Г., Глонти Н. Я., 

Кириа Дж. К., Цикаришвили К. Д. 

(Институт  геофизики им. М. Нодия Тбилисского государственного университета им. И. Джавахишвили, 
Институт географии им. Вахушти Багратиони Тбилиского государственного университета им. И. Джа-
вахишвили) 

 
Резюме: На известняковом массиве Мигария проведены исследования электрометрическими и 

радиолокационными методами и установлены геофизические параметры распространенных на исследуемом 
объекте осадков. В частности, распространенные на объекте известняки сильно разбиты со множеством 
трещин, в них также обнаруживаются отдельные водоносные очаги. Методом естественного электрического 
поля выявлены места интенсивных течений подземных фильтрационных потоков. Радиолокационным методом, 
с помощью антен разных частот составлен георадиолокационный разрез, в котором первые десять метров 
соответствуют верхней выветренной части эпикарстового слоя, от десяти до двадцатипяти – водосодержащей 
части эпикарста, а глубоколежащие слои соответствуют собственно карсту. В окрестности пещеры Шурубуму 
установлен ареал распространения карстовых участков. Проведены их идентификация, картирование и 
кадастрирование. 

 
Ключевые слова: идентификация; кадастрирование; карсты; картирование; эпикарсты.  
  


