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saxelmZRvanelo gankuTvnilia Tbilisis saxelmwifo universitetis zust da 

sabunebismetyvelo mecnierebaTa fakultetis geologiis mimarTulebis bakalav-
riatis studentebisaTvis. kursi aerTianebs or mWidrod dakavSirebul disci-
plinas — hidrogeologiasa da sainJinro geologias. 

wignSi didi yuradReba eTmoba iseT fuZemdeblur sakiTxebs, rogoricaa: 
hidrogeologiisa da sainJinro geologiis dargis ganviTarebis istoria, miwis-
qveSa hidrosferos agebuleba; miwisqveSa wylebis fizikuri, wylovani Tvisebebi 
da Sedgeniloba, dinamika da reJimi, miwisqveSa wyalSemcveli sistemebi, miwis-
qveSa wylebis klasifikacia, qanebis Seswavlisa da klasifikaciis principebi da 
daraioneba. 

naSromSi detaluradaa daxasiaTebuli aeraciis zonis, gruntis, arteziuli, 
napraluri da karstuli, mudmivi gayinulobis, siRrmuli, Tanamedrove vulka-
nuri raionebisa da submarinuli wylebi. gadmocemulia sarwyavi da dasaSrobi 
miwebis melioraciis sakiTxebi, sasmeli, sameurneo, mineraluri, Termuli wyle-
bis, rekreaciuli da balneologiuri resursebis racionaluri gamoyenebisa da 
dacvis problemebi, Cveni qveynisaTvis metad damaxasiaTebeli gravitaciuli, su-
foziuri, karstuli procesebi, liosebi da maTze sainJinro obieqtebis mSeneb-
lobasTan dakavSirebuli praqtikuli sakiTxebi. 

The textbook is intended for BA students of geological direction of the faculty of Exact and 
Natural Sciences of Tbilisi State University. The course consists of two closely connected subjects - 
Hydrogeology and Engineering Geology. 

In this textbook special attention is given to the following basic issues: the history of deve-
lopment of the branch of Hydrogeology and Engineering Geology; the structure of the subterranean 
hydrosphere; physical and water properties, composition, dynamics and regime of underground waters; 
underground water-bearing systems; classification of underground waters; principles of study and 
classification of bedrocks and their zoning. 

The book gives a detailed characteristics of the issues of: aeration zone, ground, artesian, 
cleft, karstic, permafrost, abyssal, modern volcanic area and submarine waters; problems of melio-
ration of irrigated lands and bogs; also some problems of rational use and protection of drinking, 
technical, mineral and thermal waters, as well as of recreational and balneological resources; so much 
characteristic of our country gravitational, piping, karstic processes, loesses and some practical 
issues connected with building engineering constructions on them. 
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winasityvaoba 

winamdebare saxelmZRvanelos Seqmnis mizania iv. javaxiSvilis saxelobis 

Tbilisis saxelmwifo universitetisa da sxva umaRlesi saswavleblebis 

studentebisaTvis saleqcio masalis Sekreba da ganzogadeba, aseve, wyal-

sameurneo sistemasa da mis momijnave dargebSi dasaqmebuli specialistebi-

saTvis wylis resursebis, xarisxis, agreTve wyalmomaragebis obieqtebis 

mSeneblobasa da eqspluataciasTan dakavSirebuli sakiTxebis Sesaxeb kvali-

ficiuri informaciis miwodeba. 

hidrogeologiis da sainJinro geologiis kursi iv. javaxiSvilis sa-

xelobis Tbilisis saxelmwifo universitetSi savaldebulo an arCeviTi 

sagania geologiis, geofizikis, geografiis, ekologiis da sxva specia-

lobis studentebisaTvis.  

ukanasknel xans aRniSnulma mimarTulebam didi interesi da mniSv-

neloba SeiZina, radgan saxezea problemebi rogorc mosaxleobis, samrew-

velo da soflis meurneobis obieqtebis sasmel da sameurneo wyalmomara-

gebaSi, aseve miwisqveSa wylebis samrewvelo mizniT gamoyenebis Tvalsaz-

risiT. 

sainJinro geologia Seiswavlis teritoriis samSeneblo da sameurneo 

mizniT gamoyenebis geologiur pirobebs da Sefasebas iZleva, Tu ra gav-

lenas axdens nagebobebi bunebrivi geologiuri pirobebis cvlilebaze. 

aqedan gamomdinare, Cvens qveyanaSi mimdinare da momavalSi gaaqti-

urebis perspeqtivis mqone samSeneblo samuSaoebi, romlebic dakavSire-

bulia samTomompovebel, samTogadamamuSavebel, sagzao, samoqalaqo, sam-

rewvelo, wyalmomaragebisa da sxva momijnave dargebTan, saWiroebs hid-

rogeologiuri da sainJinro-geologiuri samuSaoebis maRal doneze 

Catarebas, saproeqto dokumentaciis momzadebasa da dasabuTebas.  

sainJinro geologia gansakuTrebiT mWidrodaa dakavSirebuli hid-

rogeologiasTan. miwisqveSa wylebi umetesi geologiuri procesebis da 

movlenebis warmoqmnis mizezi da maTi ganviTarebis xelSemwyobi faq-

toria. amis dadasturebaa intensiurad mimdinare sainJinro-geologiuri 

movlenebi da procesebi (mewyrebi, sufoziuri Caqcevebi, selebi, Rvar-
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cofebi, qvaTacvena da a.S.), romlebic azianeben garemos da mwyobridan 

gamohyavT sacxovrebeli nagebobebi da samrewvelo obieqtebi. 

zogad hidrogeologiaSi qarTul enaze dReisaTvis arsebobs Semdeg 

avtorTa saxelmZRvaneloebi: a. ovCinikovis (1962), g. qarTveliSvilis 

(1988), o. menTeSaSvilis (1990) da b. zautaSvilis (1997). sainJinro geo-

logiaSi aRsaniSnavia v. lomTaZis 1977 da 1985 wlebSi da d. CxeiZis 1979 

wels gamoSvebuli saxelmZRvaneloebi. 

zemoaRniSnuli literatura Seqmnilia gasul saukuneSi. amitom Seve-

cadeT, rac SeiZleba srulad da kompaqturad warmogvedgina arsebuli 

masala da Segvevso igi uaxlesi monacemebiT. am TvalsazrisiT, vfiqrobT, 

saxelmZRvanelo sasargeblo iqneba studentebisaTvis, aseve wyalsameur-

neo sistemasa da mSeneblobaSi dasaqmebuli sxvadasxva mimarTulebis spe-

cialistebisaTvis. 
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Sesavali 

hidrogeologiis sagani, amocanebi da misi Teoriuli 

nawilebi 

hidrogeologia sabunebismetyvelo ciklis mecnierebaTa erT-erTi 
nawilia, romelic Seiswavlis planetis miwisqveSa hidrosferos: miwis 
qerqSi misi gavrcelebis kanonzomierebebs, ganlagebisa da moZraobis pi-
robebs, Tvisebebsa da Sedgenilobas, qanebTan urTierTqmedebas da sasme-
li, sameurneo da samrewvelo mizniT miwisqveSa wylebis gamoyenebis Se-
saZleblobebs. 

miwisqveSa wylebi Seiswavleba qanebTan, geologiur struqturebsa da 
procesebTan urTierTkavSirSi. amasTan igi dedamiwis erTiani hidrosfe-
ros nawilia. wylis molekulebi imyofeba atmosferoSi, qanebsa da yvela 
cocxal organizmSi.  

hidrogeologia mWidrodaa dakavSirebuli geologiasTan, sainJinro 
geologiasTan, meteorologiasTan, xmeleTis hidrologiasTan, okeano-
logiasa da sxva mecnierebebTan. 

miwisqveSa wylebisaTvis damaxasiaTebelia moZraoba rogorc Txevad, 
aseve gazur fazebSi geologiuri Wrilis mniSvnelovan siRrmeebSic. 

miwisqveSa wylebis gamoyeneba usazRvro da uaRresad mniSvnelovania. 
mas Seiswavlian:  

1. sasmeli, samkurnalo, sameurneo, teqnikuri wyalmomaragebis uz-
runvelyofis mizniT; 

2. samrewvelo sawarmoebis nedleuliT momaragebis mizniT; 
3. sasoflo-sameurneo savargulebze melioraciuli RonisZiebebis 

daproeqtebisa da ganxorcielebis, e.i. niadagSi wylis optimaluri reJi-
mis Seqmnis mizniT; 

4. navTobisa da gazis sabadoebis Zebna-Ziebis, dazvervisa da eqsplua-
taciis procesSi;  

5. sxvadasxva mSeneblobebis (hidroteqnikuri, samrewvelo, saqalaqo, 
wyalmomaragebis da sxv.) dasabuTebis mizniT.  

n. plotnikovis (1976), e. pinekeris (1977) da sxva avtorebis Tanaxmad 
hidrogeologiaSi gamoiyofa Semdegi Teoriuli nawilebi: 

1) regionuli hidrogeologia, romelic Seiswavlis miwisqveSa wyle-
bis gavrcelebis kanonzomierebebs, hidrogeologiuri struqturis ti-
pebs, maT formirebasa da a.S.; 
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2) hidrogeodinamika, romelic Seiswavlis miwisqveSa wylebis moZrao-
bis dinamikas, maT reJimsa da resursebs; 

3) hidrogeoqimia, romelic Seiswavlis miwisqveSa wylebis Semadgene-
li qimiuri elementebis migraciis kanonzomierebebsa da qimiuri Sedgeni-
lobis formirebis procesebs; 

4) hidrogeoTermia, romelic Seiswavlis Termul miwisqveSa wylebs da 
masTan dakavSirebul procesebs; 

5) paleohidrogeologia, romelic Seiswavlis miwisqveSa hidrosfe-
ros warmoSobasa da ganviTarebis istorias da miwisqveSa wylebis rols 
geologiur procesebSi. 

hidrogeologiis fundamenturi da gamoyenebiTi nawilebia: 
1. miwisqveSa wylebis resursebis Sefaseba — miwisqveSa wylebis saba-

doebis tipebis, maTi resursebisa da formirebis pirobebis dadgena; 
2. sasargeblo wiaRiseulis sabadoebis hidrogeologia — sasargeblo 

wiaRiseulis sabadoebis Ziebis hidrogeologiuri meTodebi, Saxtebis 
mSeneblobis hidrogeologiuri dasabuTeba da sxvadasxva tipis miwisqve-
Sa wylebis sabadoebis eqspluatacia; 

3. melioraciuli hidrogeologia — melioraciuli sistemebis mSeneb-
lobis hidrogeologiuri dasabuTeba, sasoflo-sameurneo savargulebis 
wylovan-marilovani reJimis optimizacia; 

4. sainJinro hidrogeologia — sainJinro nagebobebis daproeqtebisa 
da mSeneblobebis procesSi samSeneblo moednebis hidrogeologiuri Ses-
wavla; 

5. ekologiuri hidrogeologia — miwisqveSa wylebis dacva da racio-
naluri gamoyeneba.  
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Tavi I 

hidrogeologiis ganviTarebis istoria  

miwisqveSa wylebs Seiswavlidnen da iyenebdnen uxsovari droidan. mi-
wisqveSa wylebis formirebis Sesaxeb Cvenamde moaRwia platonis, aristo-
telesa da sxva mecnierTa mosazrebebma: erTni upiratesobas aniWebdnen 
zedapiruli wylebis CaJonvas (infiltraciuli wylebi), meoreni — kon-
densacias, sxvani — dedamiwis Rrma horizontebidan wylebis gamowurvas 
(iuvenuri wylebi). 

miwisqveSa wylebis infiltraciis pirveli raodenobrivi Sefaseba 
ekuTvnis frang mecnierebs perosa da mariots, romlebmac Seiswavles md. 
senis auzis wylis balansi. amave sakiTxs miuZRvna naSromi didma rusma 
mecnierma m. lomonosovma. 

miwisqveSa wylebis warmoSobis Sesaxeb mecnierebis polemika grZel-
deboda XIX da XX saukuneebSic. avstrielma e. ziusma wamoayena miwisqveSa 
wylebis magmuri (iuvenuri) warmoSobis Teoria (1902). g. geferma, n. and-
rusovma da a. leinma (1902-1908) erTmaneTisagan damoukideblad wamoaye-
nes miwisqveSa wylebis warmoSobis sedimentaciis Teoria, rac gulisxmobs 
fskerul naleqebSi qanebTan erTad wylis daZirvasa da ganamarxebas. 

hidrogeodinamikisa da miwisqveSa wylebis resursebis Sefasebis mi-
marTulebebis ganviTarebas xeli Seuwyo hidrogeologiaSi maTematikuri 
meTodebis SemoRebam (a. darsi, J. diupui, a. timi, C. slisteri, n. bindemani 
da sxv.). 

mecnieri hidrogeologebi intensiurad Seiswavlidnen maradmzrali 
raionebisa da zRvis sanapiro zolis miwisqveSa wylebs, Termul da mine-
ralur wylebs. amerikelma o. meincerma (1923) mecnierulad daasabuTa mi-
wisqveSa wylebis balansis Sefasebis meTodi. faqtobrivad, man Camoayali-
ba hidrogeologia, rogorc mecnierebis damoukidebeli dargi miwisqveSa 
wylebis Sesaxeb. 

pirveli hidrogeoqimiuri kvlevebi ganekuTvneba XX saukunis 60-ian 
wlebs, rodesac gamoqveynda b. lerSis, T. xantis, f. klarkis, v. vernad-
skis, v. vinogradovis da sxvaTa Sromebi. 

sxva qveynebis paralelurad miwisqveSa wylebi intensiurad Seiswav-
leboda da gamoiyeneboda saqarTveloSic. am mxriv aRsaniSnavia mravali 
sarwyavi arxi, romlebic arsebobda jer kidev IV saukuneSi Cvens eramde 
da romelTa mSenebloba gansakuTrebiT ganviTarda XII-XIII saukuneebSi. V 
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saukunidan cnobilia Termuli wylebis abanoebi q. TbilisSi, xolo XII sa-
ukunidan — varZiis wyalsadenis nageboba da sxvebi. 

pirveli Sromebi, romlebic mieZRvna miwisqveSa wylebis Seswavlas, ga-
moqveynda XIX saukunis meore naxevarSi da XX saukunis dasawyisSi. maTgan 
aRsaniSnavia mineraluri wylebis sabadoebis Seswavla l. koniuSevskis, v. 
rengartenis, r. kupcisis da sxvaTa mier (borjomi, Tbilisi, abasTumani, 
wyaltubo da sxv.), q. Tbilisis wyalmomaragebis mizniT, md. aragvis xeobis 
miwisqveSa wylebis gamokvleva (a. janeliZe, g. xizaniSvili, l. diasamiZe da 
sxv.), kolxeTis dablobis Waobebis amoSrobis samuSaoebis Catareba (s. 
akentievi, v. ivanicki, i. yuloSvili da sxv.). 

XX saukunis 50-iani wlebidan gansakuTrebiT farTod gaiSala hidro-
geologiuri samuSaoebi saqarTveloSi. 1924 wels daiwyo gamokvlevebi q. 
Tbilisis wyalmomaragebis gadasawyvetad. am mxriv aRsaniSnavia a. janeli-
Zis, g. xizaniSvilisa da l. diasamiZis xelmZRvanelobiT md. aragvis kala-
potqveSa nakadis SeswavlisaTvis Catarebuli samuSaoebi (nataxtaris, sa-
guramos da bulaCauris ubnebi). gamokvlevebis safuZvelze praqtikulad 
gadawyda q. Tbilisis wyalmomaragebis sakiTxi.  

1928 wlidan amierkavkasiis wyalTa meurneobis samecniero kvleviTi 
instituti da `kolxidmSeni” samuSaoebs atarebda kolxeTis dablobis 
daWaobebuli ubnebis melioraciuli mdgomareobis gaumjobesebis miz-
niT.  

hidrogeologiur samuSaoebs xelmZRvanelobdnen s. akentievi, v. iva-
nicki, i. yuloSvili, e. niniZe da sxva specialistebi. imdroindeli Sexe-
dulebebiT, kolxeTis dablobSi Waobebis warmoSobis mizezad mxolod 
zedapiruli wylebis monawileoba saxeldeboda, amitom, hidrogeologi-
uri gamokvlevebi Catarda meoTxeuli asakis naleqebSi mxolod 30 metr 
siRrmemde, xolo meoTxeuli asakis aluviuri naleqebis mTeli Wrili ar 
iqna Seswavlili da Sefasebuli srulad. rogorc Semdgomma gamokvleveb-
ma aCvena, Riad darCa sakiTxi daWaobebis procesebSi meoTxeuli asakis 
rogorc gruntis, aseve dawneviTi wylebis monawileobis Sesaxeb. 

saqarTvelos masStabiT sasmeli wylebis Seswavlis da gamoyenebis 
mizniT hidrogeologiur samuSaoebs awarmoebdnen saqkomunproeqtis, 
saqwyalproeqtis da saqkvebproeqtis organizaciebi, romelTac xel-
mZRvanelobdnen S. xaJomia, m. RaWava, s. elerdaSvili, i. xelaZe, g. sabaSvi-
li da sxva specialistebi.  

1930 wlidan didi moculobis hidrogeologiuri samuSaoebi Catarda 
saqarTvelos geologiuri sammarTvelos mier. samuSaoebs xelmZRvane-
lobdnen geologebi: i. buaCiZe, n. kandelaki, g. sabaSvili, a. kalandaZe, a. ku-
xaleiSvili, p. qvarcxava, a. margalitaZe, d. kaWarava, T. fxakaZe, v. sixaru-
liZe, i. zviadaZe, k. muxraneli, n. zaldastaniSvili, k. demania, S. wiwilaS-
vili, T. Citaia da sxvebi. 
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saqgeologiis mier Catarebuli hidrogeologiuri samuSaoebis sa-
fuZvelze gadawyda saqarTvelos regionebis wyalmomaragebasTan dakav-
Sirebuli araerTi sakiTxi, Sedga sxvadasxva masStabis hidrogeologiuri 
rukebi da miwisqveSa wylebis kadastrebi, aRmoCenil iqna arteziuli au-
zebi, daZiebuli iqna mtknari, mineraluri da Termuli wylebis sabadoebi.  

borjomis mineraluri wylebis SeswavlaSi monawileobas iRebdnen 
msoflioSi cnobili mecnierebi: a. ovCinikovi, a. ogilvi (1934), wyaltu-
bos mineraluri wylebis SeswavlaSi — n. ogilvi, a. silin-bekCurini (1936), 
javis, Sovis da uweras mineraluri wylebis SeswavlaSi — i. slavianovi,           
v. smirnovi, afxazeTis mineraluri wylebis SeswavlaSi — a. grigolia (1935) 
da sxvebi. 

1932 wlidan saqarTvelos kurortologiisa da fizioTerapiis insti-
tutma Caatara detaluri samuSaoebi mineraluri wylebis da balneolo-
giuri kurortebis Seswavlis mizniT: borjomSi, wyaltuboSi, TbilisSi, 
menjSi, caiSSi, waRverSi, zvareSi, maxinjaurSi, lugelaSi, skurSi, sair-
meSi, nabeRlavSi, besleTSi, sanapiroSi, tyvarCelSi, gorijvarSi, javaSi 
da sxv.  

sxvadasxva dros zemoaRniSnul samuSaoebs konsultaciebs uwevdnen 
da uSualod monawileobdnen: a. janeliZe, a. ogilvi, i. buaCiZe, s. Cixeli-
Ze, a. ovCinikovi, n. ogilvi, f. meliva, l. gegeWkori, g. javaxiSvili, s. met-
reveli, m. faRava, d. sarajiSvili, n. tarasaSvili, S. wiwilaSvili, t. CiCua, 
d. kaWarava, S. CubiniZe, v. jaliaSvili, g. buaCiZe da sxv. 

meore msoflio omis damTavrebis Semdeg saqarTveloSi farTod gai-
Sala hidrogeologiuri samuSaoebi. maT Soris aRsaniSnavia regionaluri 
hidrogeologiuri agegmvebi: daZiebul da gamovlenil iqna sasmeli, mine-
raluri da Termuli wylebis mniSvnelovani resursebi. 

1948 wels i. buaCiZem arsebuli hidrogeologiuri masalis safuZvel-
ze Seadgina saqarTvelos hidrogeologiuri daraionebis sqema, sadac ga-
moyofil iqna alaznis, ioris, qarTlis, kolxeTis, marneuli-gardabnis, 
argveTis, samegrelos, kodoris da a.S. arteziuli auzebi.  

saqarTvelos hidrogeologiuri daraionebis sqema 2003 wels gadamu-
Savebul iqna g. buaCiZis, b. zautaSvilis da b. mxeiZis mier.  

1950 wlidan daiwyo saqarTvelos teritoriis saSualo- da msxvilmas-
Stabiani (1:50000 da 1:200000) hidrogeologiuri agegmvebi, maT Soris spe-
cialuri daniSnulebiT (l. xaratiSvili, 1957-1962; T. lazaraSvili, 1965; 
i. miqaZe, 1967-1982). 

alaznis arteziuli auzis farglebSi meoTxeuli da neogenis asakis 
naleqebSi arteziuli wylebis miRebis mizniT pirveli saburRi samuSaoe-
bi daiwyo 1944 wels hidrogeologebis i. buaCiZis, g. lobJaniZis da i. zvi-
adaZis xelmZRvanelobiT. gaiburRa 600-ze meti WaburRili, romelTa sa-
fuZvelze 1952 wels i. buaCiZis, i. zviadaZis da sxv. mier, xolo SemdgomSi 



irakli miqaZe 

 18

i. buaCiZis da s. zedginiZis (1958) mier TiToeuli gamovlenili horizon-
tisaTvis Sefasda saeqspluatacio maragebi. Catarebuli samuSaoebis da 
hidrogeologiuri kvlevebis safuZvelze gadawyda aRmosavleT saqar-
Tvelos rigi qalaqebisa da raionebis wyalmomaragebis sakiTxi. 

1947-1953 wlebSi tirifonis velze Catarda hidrogeologiuri ageg-
mviTi samuSaoebi, romelic gagrZelda 1959-1964 wlebSi, ris Sedegadac 
gamoyofil iqna gruntis wylebis sabado liaxvis xeobaSi. amiT gadawyda  
q. goris da rigi dasaxlebuli punqtebis wyalmomaragebis sakiTxi. 

1959 wlidan daiwyo kolxeTis, wyaltubos, kodoris da sxva arteziu-
li auzebis Seswavla da calkeuli sabadoebis farglebSi miwisqveSa wyle-
bis resursebis gamovlena. gadawyda dasavleT saqarTvelos rigi qalaqe-
bisa da dasaxlebuli punqtebis wyalmomaragebis sakiTxi miwisqveSa wyle-
bis gamoyenebis xarjze. 

1952-1964 wlebSi hidrogeologiuri agegmvebi, burRviTi samuSaoebis 
TanxlebiT, Catarda Tbilisis da marneuli-gardabnis arteziuli auzebis 
farglebSi, gamovlinda wyalSemcveli horizontebi meoTxeul, mioplio-
cenur da carculi asakis naleqebSi.  

Tbilqalaqproeqtis mier (g. CubiniSvilis da sxvaTa xelmZRvanelo-
biT) Catarda bulaCauris, nataxtaris, saguramos, Woporti-misaqcielis 
sasmeli wylebis sabadoebis gafarToeba-rekonstruqciis samuSaoebi, 
garda amisa md. aragvis xeobis wyaroebi da zedapiruli wylebi gamoyene-
bul iqna q. Tbilisis wyalmomaragebis mizniT. hidrowyalproeqtis da 
saxqalaqmSenis mier analogiuri samuSaoebi Catarda qalaqebis — soxumis, 
zugdidis, rusTavis, xaSuris da saqarTvelos raionuli centrebis wyal-
momaragebis mizniT. 

1962-1963 wlebSi T. xorbalaZisa da s. zedginiZis mier Sefasebul iqna 
saqarTvelos mtknari miwisqveSa wylebis saeqspluatacio maragebi. 

1954 wels i. buaCiZis xelmZRvanelobiT Sedgenil iqna saqarTvelos 
hidrogeologiuri ruka, romelic 1964 wels daibeWda `saqarTvelos at-
lasis” rukebTan erTad. 

mineraluri wylebis Seswavlas araerTi naSromi mieZRvna: a. grigoli-
as da S. CubiniZis — avadxarasa da Tbilisis Termul wylebze (1952), v. ja-
liaSvilis — javis wylebze (1855-1958), f. melivas — afxazeTis mineralur 
wylebze (1958), m. faRavas da o. kekelias — menjze da wyaltubos radonian 
wylebze, d. kaWaravas — aWaris mineralur wylebze da axtalis samkurna-
lo talaxebze (1958) da sxv. 

mineraluri wylebis Seswavlis mizniT detaluri samuSaoebi Catarda 
ukve cnobil sabadoebze TbilisSi, wyaltuboSi, javaSi, menjSi, agreTve 
axal sabadoebze (avadxara, TorRvas abano da sxv.). 

gansakuTrebiT aRsaniSnavia s. CixeliZis mier Catarebuli gamokvle-
vebi, romlebic mieZRvna Tbilisis Termuli wylebis da mineraluri wyle-
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bis Seswavlas saqarTvelos teritoriaze (1945-1960). s. CixeliZem 1961 
wels Seadgina fundamentaluri naSromi `saqarTvelos mineraluri wyle-
bi”, romelic gamoica `saqarTvelos bunebrivi resursebis” mesame tomis 
saxiT. 

i. buaCiZis da s. CixeliZis mier gamovlenilia (1961-1963) Termuli ho-
rizontebis gavrcelebis ZiriTadi kanonzomierebebi saqarTveloSi: gake-
Tda Sesabamisi prognozebi, romelTa mixedviT SemdgomSi Sesrulda de-
taluri samuSaoebi. 

mniSvnelovani samuSaoebi Catarda borjomis mineraluri wylis saba-
dos Seswavlisa da misi sazRvrebis gafarToebis mizniT 1954-1956 wlebSi. 
Sedegad gaxsnil iqna axali struqturebi vaSlovani-yvibisis ubanze.  

1957-1960 wlebSi aRmoCenil iqna Termuli wylebis sabadoebi axalci-
xeSi, qviSxeTsa da axaldabaSi, aseve naqalaqevis esentukis tipis sabado 
(d. mSvenieraZe, g. gagloevi, s. yenia, d. amaSukeli, T. lazaraSvili). 

saqarTvelos teritoriaze 1:200000 masStabis hidrogeologiuri 
agegmis masalebis gaanalizebis safuZvelze l. xaratiSvilis mier 
gamoiTqva mosazreba meoTxeuli naleqebis arteziuli wylebis monawile-
obis Sesaxeb kolxeTis dablobis daWaobebis procesebSi.  

1967-1982 wlebSi kolxeTis dablobze, melioraciis mizniT, Catarda 
1:50000 masStabis kompleqsuri hidrogeologiuri da sainJinro-geolo-
giuri agegmiTi samuSaoebi. Seiqmna hidrogeologiuri da sainJinro-geo-
logiuri rukebi da daraionebis ruka melioraciis mizniT. gansaz-
Rvrul iqna kolxeTis dablobis daWaobebaSi monawile kvebis wyaroebi 
da maT Soris miwisqveSa wylebis gruntis wylebSi gadadinebuli mocu-
lobebi ubnebis mixedviT, romlebic monawileobas iReben daWaobebis 
procesebSi (i. miqaZe).  

garda amisa, gamoqveynebulia Semdegi monografiebi hidrogeologia-
Si: saqarTvelos bunebrivi resursebi (1961), ssrk hidrogeologia — sa-
qarTvelos ssr, t. X (1970); saqarTvelos mineraluri wylebis geologia 
da geoqimia (1976); saqarTvelos geoTermiuli pirobebi da Termuli wyle-
bi (1980) da sxva Sromebi, romlebmac mniSvnelovani wvlili Seitana saqar-
Tvelos hidrogeologiuri pirobebis Seswavlis saqmeSi (16).  
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Tavi II 

miwisqveSa wylebi — dedamiwis hidrosferos elementi 

dedamiwis agebulebaze dRevandeli Sexedulebebis Tanaxmad, birTvs 
gars akravs mantia da qerqi (Sida garsi), hidrosfero da atmosfero (gare 
garsi). garda amisa, mecnierebaSi cnobilia dedamiwis Semdegi garsebi: bi-
osfero (planetis cocxali organizmebis gavrcelebis sfero) da noos-
fero. es termini Semoitana vernadskim, romlis mixedviT noosfero ada-
mianis sicocxlisa da moRvaweobis sferoa. 

hidrosfero aris dedamiwis wylis garsi, romelic aerTianebs msof-
lio okeanes, miwisqveSa wylebsa da xmeleTis zedapirul wylebs (mdinare-
ebi, tbebi, Waobebi, Tovli da myinvarebi). garda amisa, wyali misi moleku-
lis saxiT Sedis atmosferos SedgenilobaSi, cocxal organizmebSi da, Se-
saZloa, mantiaSic. 

hidrosferos ZiriTadi Sida procesia wylis brunva da wyalcvla 
bunebaSi sxvadasxva doneebze da sxvadasxva masStabebSi (ix. nax. 1). 

msoflio wylis balansis gamoTvlebis mixedviT dedamiwis hidrosfe-
ro Seicavs 2500 mln km3 wylis masas, maT Soris (p. klimentovi, 1977): 

1. msoflio okeane — 1 338 mln km3 (55,5%). 
2. miwisqveSa wylebi — 1 050 mln km3 (43,5%) — gavrilenkos da dergol-

cis gamoTvlebiT (1971). 
3. myinvarebi — 24 012 aTasi km3 (1,0%). 
4. tbebi — 176,4 aTasi km3 (0,007%). 
5. Waobebi — 10,3 aTasi km3 (0,0004%). 
6. mdinareebi — 2,1 aTasi km3 (0,0001%). 
7. atmosferos wyali — 12,9 aTasi km3 (0,0005%). 
8. wyali cocxal organizmebSi — 1,1 aTasi km3 (0,00005%). 
arsebobs sxva mosazrebac, saxeldobr, hidrosferos saerTo mocu-

lobis 94% moqceulia okeaneebsa da zRvebSi, 4% — miwisqveSa wyalia, 2% — 
yinuli da Tovli, 0,4% — xmeleTis zedapiruli wylebi, xolo umniSvnelo 
raodenoba — atmosferosa da organizmebSia (f. ramad, 1981).  

 



hidrogeologia 

 21

 

nax. 1. wylis brunva bunebaSi 

1 — xmeleTze mosuli naleqebi; 
2 — aorTqleba xmeleTidan; 
3 — okeanis zedapirze mosuli naleqebi; 
4 — aorTqleba okeanis zedapiridan; 
5 — zedapiruli nakadi (zedapiruli nakadi tolia atmosferuli tenis 

nakadis sxvaobisa okeanidan xmeleTisaken da xmeleTidan okeanisaken); 
6 — atmosferuli tenis nakadi okeanidan xmeleTisaken; 
7 — atmosferuli tenis nakadi xmeleTidan okeanisaken  

dedamiwis hidrosferos warmoSoba mecnierebis mier axsnilia mantiis 
nivTierebebis degazaciiT (a. vinogradovi). am gziT warmoqmnilma wyalma 
miiRo iuvenuri (pirveladi) wylis saxelwodeba. iuvenuri wylebis Ziri-
Tadi nawili warmoiqmna arqauli eris periodSi (a. vinogradovi, v. stra-
xovi, m. sidorenko da sxv.). sxva mecnierebi Tvlian, rom hidrosferos 
formireba mimdinareobs ganuwyvetliv. misi zrdis saSualo sidide Sead-
gens 0,5 km3/weliwadSi. mecnierebis nawili Tvlis, rom hidrosfero war-
moiqmna meteoritebis saSualebiT, romlebic bombavdnen dedamiwas adre-
ul xanaSi (dergolci, 1962). 

bunebaSi wylis brunvis elementebia: atmosferuli naleqebi, konden-
sacia, aorTqleba da zedapiruli Camonadeni. am elementebis saSualebiT 
gamoiTvleba wylis balansi: 

X+K±∆Y-Z1-Z2± ∆W=±∆U, 

sadac 
X  atmosferuli naleqebia; 
K – kondensacia; 
∆Y — zedapiruli wylebis Semosvlisa da gadinebis sxvaoba; 
Z1 — aorTqleba zedapiruli wylebidan (okeaneebi, zRvebi, mdinareebi, 

tbebi da a.S.);  
Z2 — jamuri aorTqleba xmeleTidan; 
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W — zedapiruli wylebis dedamiwaSi CaJonvasa da zedapirze maTi 
amosvlas Soris sxvaoba; 

∆U — wylis maragebis cvlileba sabalanso ubnis farglebSi.  
atmosferuli naleqebi ewodeba atmosferoSi wylis orTqlisagan 

warmoqmnil da dedamiwis zedapirze mosul Txevad da myar warmonaqmnebs 
— wvimis, Tovlis, setyvisa da namis saxiT. 

 

nax. 2. miwisqveSa da zedapiruli wyalSemkrebi auzebis Tanafardoba: 

I — zedapiruli da miwisqveSa wyalSemkrebi auzebi erTmaneTs emTxveva; 
II — zedapiruli da miwisqveSa wyalSemkrebi auzebi erTmaneTs ar emTxveva; 
a — zedapiruli nakadis auzebi; b — miwisqveSa nakadis auzebi; 
1 — qviSa; 2 — qviSa Sevsebuli wyliT; 3 — Tixa; 4 — gruntis wylis done;               
5 — gruntis wylis nakadis mimarTuleba; 6 — Tixnari;  
7 — wyaros gamosavali  

dedamiwis zedapirze drois erTeulSi mosuli atmosferuli naleqe-
bi izomeba moculobiTi meTodiT (sm3,m3,l) an Sris sisqiT (mm,sm,m). 

atmosferul naleqebze dakvirvebisas iyeneben e.w. normas — saSualo 
mravalwliur raodenobas, romlis mixedviTac ganasxvaveben normaze mci-
re da uxvwylian wlebs. 
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aorTqleba ewodeba wylis an xmeleTis zedapiridan wylis orTqlis 
warmoqmnas. aorTqlianoba aris mocemul meteorologiur pirobebSi maq-
simaluri SesaZlo aorTqleba.  

asxvaveben aorTqlebis 2 saxes: wylis zedapiridan da xmeleTis zedapi-
ridan, romelSic Sedis aorTqleba mcenareTa foTlebidan (transpiracia). 

aorTqlebis dros wylis moculoba iseve izomeba, rogorc atmosfe-
ruli naleqebis SemTxvevaSi (sm3, m3, l) an Sris sisqiT (mm, sm, m). 

zedapiruli Camonadeni ewodeba dedamiwis zedapirze gamdinare 
wylebs. gamoiyofa ferdobis droebiTi nakadebi da mudmivi nakadebis 
mqone mdinareebi. 

xmeleTis wylis balansis angariSis dros mxedvelobaSi miiReba ro-
gorc zedapiruli Camonadeni, aseve miwisqveSa wylebi. 

miwisqveSa nakads gaaCnia Tavisi wyalSemkrebi auzi, romelic sxva-
dasxva geologiur pirobebSi SeiZleba ar daemTxves zedapirul wyalSemk-
rebs (nax. 2).  

mdinaris nakadis sidide SeiZleba ganisazRvros nebismier kveTSi dro-
is garkveul monakveTSi gamavali wylis raodenobiT (m3/wm, m3/dRe-RameSi). 

mdinaris nakadis Sefardebas wyalSemkrebi auzis farTobTan nakadis 
moduli ewodeba: 

F
Q

1000M =  l/wm/km2, 

sadac Q  mdinaris xarjia sakvlev kveTSi, m3/wm;  
F — wyalSemkrebi auzis farTobi kveTis zeviT, km2.  

aseve gamoyofen nakadis Sres, romelsac gamoiTvlian wliur WrilSi 
(dekada, Tve, sezoni):  

F
Q

1000V = , 

sadac V  nakadis Srea, mm/weliwadSi;  
Q — nakadis moculoba, m3/weliwadSi;  
F — wyalSemkrebi auzis farTobi, km2. 

mdinaris nakadi SeiZleba daxasiaTdes nakadis koeficientiT, rome-
lic nakadis Srisa da imave periodSi mosuli atmosferuli naleqebis ja-
mis Sefardebaa: 

%100
X
V

K = , 

sadac K  mdinaris nakadis koeficientia;  
V — nakadis Sris sisqe, mm/weliwadSi;  
X — atmosferuli naleqebi, mm/weliwadSi. 
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mdinaris xarjis cvalebadobis grafiks wliur WrilSi hidrografi 
ewodeba. igi gamoxatavs mdinaris kvebis elementebis (wvimis, myinvarebis, 
miwisqveSa wylebisa da sxv.) damokidebulebas mis reJimTan. hidrografis 
saSualebiT SeiZleba daxasiaTebul iqnes mdinare mocemul kveTSi wlis 
nebismier dros. 

analogiuri mizniT gamoiyeneba formula:  

N
V

Q = , 

sadac Q  mdinaris saSualo wliuri maxasiaTebelia;  
V — mdinaris nakadis wliuri moculoba, m3;  
N — dReebis raodenoba, dR/weliwadSi.  

am formuliT yoveli garkveuli xarjisaTvis gamoiTvleba moduli, 
Sris sidide da mdinaris nakadis koeficienti. 

gansazRvruli wyalSemkrebi auzis mqone mdinaris wylis balansi Sem-
krebi kveTisaTvis SeiZleba gamoiTvalos tolobiT:  

Y=X-Z±W±U, 
sadac Y  mdinaris nakadis sididea Semkreb kveTSi;  

X — atmosferuli naleqebi;  
Z — jamuri aorTqleba mdinaris auzidan kondensaciis gamoklebiT; 
W — sxvaoba CaJonvasa da miwisqveSa wylebis gantvirTvas Soris; 
U – zedapiruli wylebis maragis cvalebadoba wyalSemkreb auzSi.  
tolobis yvela Semadgeneli gamosaxulia m3 -sa da mm-Si. 

gamomdinare zemoqmulidan, miwisqveSa wylebi mdinaris xarjis cvli-
lebis erT-erTi elementia. rig SemTxvevebSi mdinare kvebavs miwisqveSa 
wylebs, an es procesi mimdinareobs piriqiT — mdinare axdens miwisqveSa 
wylebis drenirebas. orive SemTxveva wlis ganmavlobaSi aisaxeba mdinaris 
xarjis cvalebadobaze.  
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Tavi III 

miwisqveSa hidrosferos agebuleba 

liTosferoSi gavrcelebulia mravali saxeobis wyali. qanebSi wylis 
saxeobebs Seiswavlidnen mecnierebi: o. meinceri, a. lebedevi, v. priklonski, 
a. rode, a. silin-bekCurini, v. sergeevi, n. tolstixini, e. pinekeri da sxv.  

mecnierTa azriT, miwisqveSa wylebi iyofa 2 jgufad:  
1) wyali Tavisufal mdgomareobaSi (orTqli, gravitaciuli wyali, 

wyali zekritikul mdgomareobaSi);  
2) wyali dakavSirebul  (adsorbciuli, osmosuri da kapilaruli), va-

kualur da myar mdgomareobaSi.  
wylebi Tavisufal mdgomareobaSi gvxvdeba Semdegi saxiT:  
1) orTqli (orTqliseburi); 
2) gravitaciuli (CaJonvis unariT, wveTovan-Txevadi da miwisqveSa na-

kadebi); 
3) zekritikul mdgomareobaSi. 
wylebi dakavSirebul mdgomareobaSi gvxvdeba 4 saxis:  
1) wylebi, fizikurad dakavSirebuli qanebis mineraluri nawilakebis 

zedapirTan (ConCxTan): mtkiced dakavSirebuli, sustad dakavSirebuli, 
osmosuri da kapilarulad dakavSirebuli;  

2) qanebTan qimiurad dakavSirebuli (kristalizaciuri, ceolituri, 
konstituciuri) wylebi; 

3) imobilizebuli (vakualuri) wylebi; 
4) wylebi myar mdgomareobaSi. 
wylebi orTqlisebur mdgomareobaSi gvxvdeba haerSi wylis moleku-

lebis saxiT, romlebic ikaveben qanebis sicarieleebs, roca qani srulad 
ar aris gajerebuli wyliT. 

Tavisufali gravitaciuli wylebis moZraoba ganpirobebulia simZi-
mis ZaliT an hidrostatikuri wnevis gradientiT. wylebs CaJonvis unari 
gaaCniaT wyliT gaujerebel garemoSi, sadac isini umetesad gadaadgil-
debian wveTovan-Txevadi saxiT simZimis Zalis gavleniT. miwisqveSa naka-
debi Tavisufali gravitaciuli wylebia, rodesac qanebi gajerebulia 
wyliT da isini gadaadgildebian an gravitaciuli ZaliT, an hidrostati-
kuri wnevis gradientiT. 
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wylebi zekritikul mdgomareobaSi imyofeba maRali temperaturisa 
da wnevis pirobebSi. wylis sufTa molekulisaTvis kritikuli tempera-
tura udris 3740C-s, wneva — 2,2 x 104 paskals. 

dakavSirebuli wylebi warmoiqmneba eleqtrostatikuri da moleku-
laruli Zalebis zegavleniT da dakavSirebulia qanebis napralebsa da 
forebTan zedapiruli daWimulobis ZalebiT.  

mtkiced dakavSirebuli wylebi warmoiqmneba qanebis mineraluri nawi-
lakebis zedapirze adsorbciuli Zalebis zegavleniT. 

osmosuri wyali formirdeba mtkiced dakavSirebuli wylebis zeda-
pirze.  

kapilaruli wylebi dakavSirebulia qanebis napralebsa da forebTan 
zedapiruli daWimulobis ZalebiT, gadascems hidrostatikur dawnevas, 
magram ar gadaadgildeba simZimis Zalis gavleniT da Zireulad gansxvav-
deba Tavisufali gravitaciuli wylisagan (nax. 3).  
 

 

nax. 3. gruntis wylis horizontidan kapilaruli wylebis mdebareobis sqema 

wylebis kapilaruli awevis sidide damokidebulia mraval faqtorze. 
misi sidide ganisazRvreba Teoriulad (formulebiT) da laboratoriul 
pirobebSi.  

kapilarul milSi kapilaruli wylebis awevis sidide pirdapirpro-
porciulia milis zedapiruli daWimulobis da dasvelebis kuTxis da 
ukuproporciulia misi radiusis, siTxis simkvrivis da simZimis Zalis 
aCqarebis: 

rpg
cos2

kH
ασ

= , 

sadac Hk kapilaruli awevis sididea, sm; 
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σ – zedapiruli daWimuloba, din/sm; 
α – kuTxe milis kedelsa da b Zalas Soris (ix. nax. 2); 
r – milis radiusi, sm; 
p – xsnaris simkvrive, g/sm3; 
g — simZimis Zalis aCqareba, sm/wm2.  
wylebis kapilaruli awevis sidide laboratoriul pirobebSi 

qviSebisaTvis ganisazRvreba minis milis da kapilarimetris (magaliTad, 
g. kamenskis kapilarimetri) saSualebiT. 

qveviT mocemulia wylebis kapilaruli awevis zRvruli sidideebi (sm) 
sxvadasxva qanebisaTvis: 

qviSa: 
msxvilmarcvlovani ..............................  2,0-3,5 
saSualomarcvlovani ...........................  12,0-35,0 
wvrilmarcvlovani ...............................  35,0-120,0 

qviSnari ..........................................................  120-350 
Tixnari ...........................................................   350-650 
msubuqi Tixa ..................................................  650-1200 
qanebTan qimiurad dakavSirebuli wylebi molekulebis saxiT mona-

wileoben mineralebis kristaluri badis an rTuli mineraluri SenaerTe-
bis agebulebaSi. Tu wyali Sedis mineralebis kristaluri badis Sedgeni-
lobaSi molekulebis saxiT, ewodeba kristalizaciuri. zog mineralSi 
wylis molekulebis mocileba xdeba kristaluri badis darRvevis gareSe, 
aseT SemTxvevaSi saqme gvaqvs ceolitur wyalTan. 

Tu wyali mineralebsa da mineralur naerTebSi hidroqsilisa da 
wyalbadis ionebis saxiTaa, mas konstituciuri ewodeba. 

imobilizebuli (vakualuri) wylebi gvxvdeba qanebis mineraluri ba-
dis izolirebul sicarieleebSi (vakuolebSi). 

wyali myar mdgomareobaSi farTodaa gavrcelebuli gamyinvarebis 
zonebSi da sezonuri gayinvis SreebSi.  

qanebSi wylis raodenoba da misi fazuri mdgomareoba, farTo gagebiT 
(sxvadasxva wylebis ganawileba da moZraoba), ganisazRvreba dedamiwis 
qerqis Termodinamikuri pirobebiT, misi ZiriTadi struqturuli ele-
mentebis agebulebiT, geologiuri ganviTarebis istoriiT, qanebis Sedge-
nilobiT, TvisebebiT, xolo qerqis zeda nawilSi reliefiT, hidrografi-
iT da konkretuli teritoriis klimaturi pirobebiT.  

dedamiwis qerqis hidrogeologiur WrilSi gamoiyofa Semdegi zone-
bi: aeraciis, krioliTozona, wyliT gajerebuli da zekritikul mdgoma-
reobaSi myofi miwisqveSa wylebis zona.  

aeraciis zona qanebis Wrilis zeda nawilia, romelic ar aris gajere-
buli wyliT. misi simZlavre izomeba ramdenime santimetridan (dablobSi) 
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200-250 m-mde da metiT (danawevrebul mTian regionebSi). aeraciis zonis 
qveda sazRvrad miRebulia gruntis wylis sarke. es termini SemoRebulia 
amerikeli hidrogeologis o. meinceris mier 1933 wels. 

krioliTozona, rogorc miwisqveSa hidrosferos damoukidebeli 
elementi, gamoiyofa maradmzral qanebSi dedamiwis CrdiloeT da sam-
xreT naxevarsferoebSi da maRalmTian raionebSi. es zona ZiriTadad mo-
icavs aeraciis zonis nawilsa da wyliT gajerebuli zonis zeda nawils. 
misi simZlavre icvleba ramdenime metridan 1000-1500 m-mde da ufro 
Rrmad (romanovski, 1983). am zonaSi miwisqveSa wylebis ZiriTadi masa im-
yofeba myar mdgomareobaSi (yinuli, gazuri hidratebi). gvxvdeba agreT-
ve fizikurad dakavSirebuli wylebi, romlebic iyineba 00C-ze dabal 
temperaturaze. 

wyliT gajerebuli zona moicavs miwis qerqis zeda nawils pirveli 
wyalSemcveli horizontis donidan 8-20 km siRrmemde, sadac, Tanamedro-
ve SexedulebiT, wyalxsnarebis temperatura da wneva kritikul zRvar-
Tan axlosaa. am zonaSi qanebis mineraluri badis Tavisufali nawili (fo-
rebi, napralebi, kavernebi da a.S.) srulad Sevsebulia Tavisufali gravi-
taciuli wylebiT da qanebis mineraluri nawilakebis zedapirTan fiziku-
rad dakavSirebuli wylebiT, im zonebis gamoklebiT, romlebic dakavebu-
lia gazebiT, Txevadi naxSirwylebiT an orTqlisa da wylis nareviT. 

miwis qerqis qveda nawili zeda mantiis sazRvramde ganixileba rogorc 
zona, romelic Seicavs miwisqveSa wylebs zekritikul mdgomareobaSi           
(e. pinekeri). misi simZlavre kontinentis farglebSi aWarbebs 20-30 km-s.  

miwisqveSa wylebis moZraoba miwis qerqSi planetaze wylis saerTo 
brunvis Semadgeneli nawilia. 

miwis qerqSi wylebis moZraobis 2 ZiriTadi mimarTulebaa cnobili: 
hidrogeologiuri da geologiuri. 

hidrogeologiuri mimarTuleba klimaturis Semadgeneli nawilia. 
igi moicavs orTqlis gadaadgilebas aeraciis zonaSi, wylis gadasvlas 
myari mdgomareobidan TxevadSi da piriqiT, agreTve orTqlis, fiziku-
rad dakavSirebuli da Tavisufali gravitaciuli wylebis moZraobas 
wyliT gajerebul zonaSi. miwisqveS mimdinare es procesebi mWidrodaa 
dakavSirebuli procesebTan, romlebic mimdinareobs atmosferoSi da 
dedamiwis zedapirul hidrosferoSi, xolo zekritikuli wylebis zonis 
saSualebiT — procesebTan dedamiwis qerqis qveda nawilsa da mantiis ze-
da nawilSi. 

geologiuri mimarTulebis SemTxvevaSi igulisxmeba miwisqveSa wyle-
bi, romelTa warmoSoba dakavSirebulia xsnarebis ganamarxebasa da gamo-
wurvasTan. danaleqi qanebis Rrma geologiur struqturebSi Semdgomi 
daZirvis SemTxvevaSi, sadac danaleqi qanebis simZlavre 10-15 km da metia, 
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mimdinareobs metamorfizaciis procesi, sadac xdeba miwisqveSa wylebis 
meoreuli gamowurva. 

geologiuri wyalcvlis meore nawilia riftul zonebSi okeaneebis 
wylebis moxvedra Rrma horizontebSi da maTi urTierTqmedeba mantiasTan.  

wylis hidrogeologiuri da geologiuri wyalcvla mimdinareobs ma-
Ti mWidro urTierTkavSiris fonze.  

atmosferuli wylebi geologiur wyalcvlaSi monawileobs axali na-
leqebis formirebisa da Tavisufali gravitaciuli wylebis filtraciiT 
regionaluri rRvevebis meSveobiT. 

meore mxriv, sedimentaciuri, metamorfuli da magmogenuri wylebi, 
gadadis ra Tavisufal mdgomareobaSi aRmavali filtraciis gziT teqto-
nikuri rRvevebisa da Rrma napralebis saSualebiT, uerTdeba miwisqveSa 
wylebis nakads da monawileobs hidrosferos erTian brunvaSi. 

metamorfogenuri miwisqveSa wylebi warmoiqmneba metamorfizmis 
dros danaleqi an magmuri qanebidan dakavSirebuli wylebis gamoyofis 
Sedegad. qanebis gawylovaneba Cveulebriv mimdinareobs magmur kerebTan 
an did siRrmeebze, maRali temperaturisa da wnevis qveS. aseTi wylebi 
Semdgom monawileobs wylis saerTo mimoqcevaSi. 

miwisqveSa wylebis genezisis dadgena erT-erTi rTuli da mniSvnelo-
vani sakiTxia. miwisqveSa wylebi, rogorc wesi, poligenetikuria da imis 
gansazRvra, Tu romeli maTgania prioritetuli, Seswavlis umniSvnelo-
vanesi mxarea. 

SedarebiT martivia araRrma (2 km-mde) warmoSobis infiltraciuli da 
sedimentaciuri miwisqveSa wylebis genezisi. 

paleohidrodinamikuri kvleva saSualebas iZleva raodenobrivad Se-
vafasoT miwisqveSa wylebis formirebaSi ama Tu im warmoSobis wylebis 
monawileobis sakiTxi. 

miwisqveSa wylebis genezisis dasadgenad Seiswavlian wyalbadis, Jan-
gbadis da wyalSi gaxsnili nivTierebebis (naxSirbadis, gogirdis, kalciu-
mis, stronciumis, argonis, kaliumis da sxv.) izotopur Sedgenilobas. am 
kvlevis safuZvelia pirveladi izotopuri Sedgenilobis mudmivobis 
daSveba. rogorc cnobilia, miwisqveSa wylebSi mimdinare procesebis Se-
degad (aorTqleba, gayinva, kondensacia, difuzia da sxv.) xdeba msubuqi 
da mZime izotopebis fraqciuli dayofa. Sesabamisad, msubuqi fraqciis 
izotopebi migvaniSneben miwisqveSa wylebis egzogenuri (infiltraciul), 
xolo mZime fraqciis izotopebi — endogenuri (magmuri da metamorfuli) 
warmoSobis wylebze. 

miwisqveSa wylebis asakSi igulisxmeba dro wyalSemcvel horizontSi 
wylis moxvedridan mis zedapirze gamovlinebamde. arCeven miwisqveSa 
wylebis asakis gansazRvris 3 ZiriTad meTods: hidrogeodinamikurs, ine-
rtuli gazebisa da radiogenuli izotopebis. 
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hidrogeodinamikuri meTodi emyareba fenebrivi miwisqveSa wylebis 
Tanamedrove moZraobis siCqaris gamoyenebas. 

inertuli gazebis meTodi gamoiyeneba SedarebiT Zveli wylebis asa-
kis (mln da meti) dasadgenad. am TvalsazrisiT hidrogeologiur kvle-
vebSi farTod gamoiyeneba He/Ar fardoba (v. savCenkos formula). am meTo-
dis arsi isaa, rom argoni ZiriTadad atmosferuli warmoSobisaa da dro-
is ganmavlobaSi TiTqmis ar icvleba, xolo heliumi, rogorc radiogenu-
li gazi, TandaTan grovdeba miwisqveSa wylebSi, e.i. rac didia koeficien-
ti, miT metia wylis asaki. 

radiogenuli izotopebis meTodiT miwisqveSa wylebis asaki dgindeba 
e.w. `arsebobis mcire periodis” mqone izotopebis daxmarebiT. es izoto-
pebi mokle drois ganmavlobaSi ganuwyvetliv warmoiqmnebian atmosfero-
Si, romelTa asaki erTeuli wlebidan ramdenime aTas wlamdea. amitom maT 
iyeneben axalgazrda miwisqveSa wylebis asakis dasadgenad da arteziul 
auzebSi miwisqveSa wylebis moZraobis siCqaris gansazRvris dros. 
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Tavi IV 

qanebis fizikuri da wylovani Tvisebebi 

qanebis ZiriTadi fizikuri da wylovani Tvisebebia tenSemcveloba da 
gamtarunarianoba (wyalSeRwevadoba). isini damokidebulia qanebis Con-
CxSi arsebul Tavisufal sivrceze, romelic ar aris Sevsebuli minera-
luri nivTierebebiT.  

qanis ConCxSi arsebul Tavisufal sivrces ewodeba forianoba da rao-
denobrivad ganisazRvreba koeficientiT: 

%100
v

v
n

1
= , 

sadac v  yvela sicarielis saerTo moculobaa, romelic arsebobs qa-
nis mocemul elementSi;  

v1 – qanis saerTo moculoba. 
Ria forianobis dros sicarieleebi dakavSirebulia erTmaneTTan. 
efeqturi (dinamikuri) forianoba Ria sicarieleebis Sefardebaa, 

romlebSic xdeba gravitaciuli wylis moZraoba, qanis mTlian moculo-
basTan. saerTo, Ria da efeqturi forianobis sidideebi ganisazRvreba 
TanafardobiT:  

efrs nnn >> , 

sadac sn  – saerTo, rn – Ria da efn   – efeqturi forianobaa. 
qanebi gansxvavdebian erTmaneTisagan forianobiT, napralianobiT da 

kavernebis arsebobiT. 
foriania qanebi, Tu maTSi Tavisufali sivrce warmodgenilia sxva-

dasxva zomis (pirobiTad <1,0 mm) izometriuli formis sicarieleebiT. 
tipur forovan qanebs ganekuTvneba natexovani (klasturi) qanebi. 
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nax. 4. qanebSi arsebuli forebis sxvadasxva saxeebi: 

1 — kldovani qani calkeuli struqturuli forebiTa da napralebiT;             
2 — kldovani qani, romelSic forianoba gazrdilia gamofitvis procesebis 
Sedegad; 3 — qani kavernebiTa da msxvili sicarieleebiT, romlebzec moqme-
debs gamofitvisa da daSlis procesebi; 4 — fxvieri qviSuri qani SedarebiT 
kargad daxarisxebuli marcvlebiT da maRali forianobiT; 5 — fxvieri 
qviSuri qani mcire forianobiT, romelic gamowveulia araTanabari marcv-
lebiT; 6 — qviSuri qani mcire forianobiT, sadac forebi SemosazRvrulia 
cementiT; 7 — liosismagvari qani mikro- da makroforianobiT; 8 — mikrofo-
riani Tixuri qani; 9 — Semkvrivebuli, mcired foriani Tixuri qani 

natexovani qanebis saerTo forianoba ganisazRvreba nawilakebis for-
miT, maTi SemWidroebis sididiTa da daxarisxebiT. saerTo forianoba          
mcirdeba SemWidroebisa da cementaciis saSualebiT.  
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napraluri tipis sicarieleebi damaxasiaTebelia latificirebul da-
naleqi (rodesac qanebs ar axasiaTebs pirveladi sedimentaciuri foria-
noba), metamorfuli da magmuri qanebisaTvis.  

napralianobis ZiriTadi genetikuri tipebia:  
— egzogenuri, romelic gvxvdeba geologiuri Wrilis zeda nawilSi 

qanebis gamofitvis Sedegad;  
— teqtonikuri, romelic formirdeba teqtonikuri Zalebis gavlenis 

Sedegad;  
— diageneturi, romelic warmoiqmneba danaleqi qanebis litifikaciis 

(cementaciis, SemWidroebis) Sedegad;  
— singeneturi, romelic formirdeba magmuri qanebis gacivebisa da 

moculobis Semcirebis Sedegad.  
kavernebi izometriuli an sxvadasxva formis sicarieleebia (1 mm-ze 

meti diametris), romlebic formirdebian ZiriTadad advilad xsnadi Se-
naerTebis gamotutvis Sedegad. 

praqtikulad yvela qanSi aris sicarieleebi, romlebic ar arian daka-
vebuli mineraluri nivTierebebiT, isini Sevsebulia gazebiT, wyliT da 
sxva siTxeebiT. qanebis es Tviseba cnobilia tentevadobiT. 

tenianoba aris qanSi arsebuli wylis masis Sefardeba qanis mTlian ma-
sasTan:  

q

w

v

v
W = . 

gravitaciuli tevadoba Tavisufali gravitaciuli wylis moculo-
bis Sefardebaa (qanis mTliani gajerebis SemTxvevaSi) qanis nimuSis mocu-
lobasTan. 

wyalgacema gravitaciuli wylis moculobaa gansazRvruli qanis gaS-
robis SemTxvevaSi da warmoadgens srul da umcires tentevadobas Soris 
sxvaobas.  

CaJonva qanebis Tvisebaa, romelic axasiaTebT maT wylis, sxva siTxee-
bisa da gazebis gatarebis unariT simZimis Zalis an dawnevis gradientis 
gavleniT. 

wylis CaJonvis unari xasiadeba filtraciis koeficientiT (Kf), ro-
melic izomeba sm/wm, m/dRe-RameSi da a.S.  

filtraciis koeficientis sidide damokidebulia qanis liTologiur 
Sedgenilobaze da masSi moZrav siTxesa da gazze. 
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Tavi V 

miwisqveSa wylebis fizikuri Tvisebebi da Sedgeniloba 

idealurad sufTa wyali bunebaSi ar arsebobs, igi Seicavs sxvadasxva 
mineralur, organul nivTierebebs, gazebsa da cocxal organizmebs. TviT 
wyali qimiuri SenaerTia misTvis damaxasiaTebeli TvisebebiT. wylis mo-
lekulas axasiaTebs eleqtruli momenti, romelic gansazRvravs moleku-
laTSoris, e.w. wyalbadis kavSirebs. 

wyali erTaderTi nivTierebaa, romelsac bunebriv pirobebSi SeuZlia 
iyos samive agregatul mdgomareobaSi: myari, Txevadi da orTqlis saxiT. 
maTi struqtura sxvadasxvaa: yinuls gaaCnia kristaluri ConCxi, masSi 
TiToeuli molekula mdebareobs tetraedris centrSi, romelic Seqmni-
lia 4 sxva molekulisagan da dakavSirebulia centralurTan wyalbadis 
kavSirebiT. yinulisaTvis damaxasiaTebelia Txevad wyalTan SedarebiT 
naklebi SemWidroebis unari da moculobis 10%-iT momateba. wylis or-
Tqli gajerebulia erTeuli molekulebiT.  

wylis simkvrive, rogorc sxva xsnarebis SemTxvevaSi, matulobs tempe-
raturis SemcirebasTan erTad da maqsimalur sidides aRwevs ara 00C-ze, 
aramed +40C-ze, ris Semdeg, mcirdeba ra temperatura, 00C-ze gadadis myar 
mdgomareobaSi. 

wylis Tbotevadoba 5-30-jer maRalia, vidre sxva Txevadi da myari 
nivTierebebis. es saSualebas aZlevs wyals minimaluri siCqariT STanTqas 
an gasces maqsimalurad didi raodenobis siTbo. 

wyals, yvela sxva siTxesTan SedarebiT (garda vercxliswylisa), gaaC-
nia Tviseba, miewebos da daasvelos zedapiri, rac maRali zedapiruli da-
Wimulobis Sedegia. amis gamo wyali kapilarebSi qmnis CaRunul menisks. 
wylis es Tviseba — Rrmad ganlagebul gruntis wylebis zeviT Seqmnas ka-
pilaruli qoba — saSualebas aZlevs mcenareebs, miiRon teni mSral regi-
onebSi. 

sufTa wylis siblante 250C-ze da 101,325 kpa (paskali) wnevaze Sead-
gens 1,002 mpa-s (siblantis erTeuli). temperaturis gazrdis SemTxvevaSi 
0-dan 20-300C-mde wylis siblante wnevis gazrdasTan erTad mcirdeba da 
mxolod Semdeg iwyebs momatebas. wylis am Tvisebas aqvs didi mniSvneloba 
filtraciul procesebTan dakavSirebiT, magaliTad, vertikaluri gada-
dinebis formirebisas mciregamtarobis mqone qanebSi. 
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miwisqveSa wylebis xarisxis Sesafaseblad uaRresad mniSvnelovania 
wylis fizikuri Tvisebebis dadgena. 

wylis simRvrive gamowveulia masSi Setivnarebuli nawilakebis arse-
bobiT, romelTa zomebi aWarbebs 10 mm-s da gamoisaxeba mg/dm3-Si. simRvri-
vis sawinaaRmdego sididea gamWvirvaloba, romelic gamoisaxeba wylis 
svetis simaRliT (sm) gradaciis mqone cilindrSi da ikiTxeba standartuli 
SriftiT. ufro zustad, gamWvirvalobis Sefaseba xdeba fotometriulad. 

miwisqveSa wylebi ZiriTadad uferoa. moyviTalodan wablisframde 
Seferilobas igi Rebulobs rkinis Jangis marilebisagan, momwvanosa da 
mowiTalos — mikroorganizmebisagan, momwvano-cisfers — gogirdwyalba-
dis an rkinis naerTebisagan. wylis feri ganisazRvreba fotometriulad 
feris gradusebSi. 

wylis suni da gemo damokidebulia masSi gaxsnil gazebze, mineralur 
da organul nivTierebebze da SeiZleba iyos rogorc bunebrivi, aseve xe-

lovnuri warmoSobis. wylis suni da gemo ganisazRvreba 20-dan 600C-ze da 
fasdeba 5-baliani sistemiT. gemos mixedviT wyali SeiZleba iyos: ugemo, 
mariliani, mJave, tkbili da mware. 

wylis temperatura icvleba did diapazonSi — 4000C-mde: –50C da naklebi-

dan 1000C-ze da metze (vulkanuri raionebis geizerebSi) da 350-3700C-mde 
(okeanis Rrmulebis Rrma subakvalur wyaroebSi). arteziuli wylebis 

temperatura 90-1000C da metia, rodesac wyali imyofeba maRali wnevis 
qveS. zedapiruli wylebis temperaturas zomaven e.w. `zarmaci Termomet-
rebiT” an wyaros TermometrebiT, romelTa qveda nawili moTavsebulia 
TboizolatorSi. Rrma WaburRilebSi temperatura izomeba eleqtruli 
TermometrebiT. 

wylis siblantes didi mniSvneloba aqvs filtraciul procesebSi, 
gansakuTrebiT mcire filtraciuli Tvisebebis mqone gruntebSi. 

wylebs axasiaTebs sxvadasxva eleqtrogamtaroba. mtknari wylebisaT-

vis igi tolia 3x10-5-dan 3x10-3-mde om metris da izrdeba 5x10-3-1,2x100 om 
metramde waTxebSi. 

wylebis radioaqtiuroba ganisazRvreba maTSi gaxsnili uranis, radi-
umis, agreTve inertuli gazebis SenaerTebis SemcvelobiT. 

miwisqveSa wylebis Sedgeniloba damokidebulia: mis fazur da agre-
gatul mdgomareobaze, qimiur, fizikur da fizikur-qimiur Tvisebebze. 
wyali Sedgeba 2 ingredientisagan: aracocxali (mineraluri) da cocxali-
sagan (organuli nivTierebebi). 

wyalbadisa da Jangbadis garda wyali Seicavs:  
1) naxSirbads, qlors, gogirds, azots da a.S.;  
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2) natriums, kalciums, magniums, kaliums, iSviaTad rkinas, romlebic 
kaTionebia. maT garda miwisqveSa wylebSi xSirad gvxvdeba: P, F, Br, B, I, Sr, 
Cu, As, Pb, Zn, Ag, Hg, Sb, Ni, Co, Rb, Cs, Se, Cr, U, Ra, Li da sxva elementebi. 

miwisqveSa wylebis qimiuri Sedgeniloba gaxsnili mineraluri da or-
ganuli naerTebia. 

mineralizacia aris myari mineraluri nivTierebebis jamuri masa 
wylis erTeul masaSi (g/dm3).  

pH – iZleva warmodgenas wylebis saerTo tute-mJava mdgomareobaze 
da icvleba 0-dan 2-3,5-mde ultramJava wylebSi Tanamedrove vulkanizmis 
raionebSi da 9-dan 12,5-mde — ultrafuZe qanebis wylebisaTvis, sodian da 
gogirdwyalbadis xsnarebSi. pH gruntis wylebSi meryeobs 6,4-7,5; arte-
ziul wylebSi — 7,3-8,5. ZliermJava <3,0, mJava da naklebmJava — 3,0-6,5; ne-
itraluri da sustadtute — 6,5-8,5, Zliertute >8,5. sasmel wyals axasia-
Tebs pH — 6,0-9,0. 

wylis sixiste gamowveulia kalciumisa da magniumis SenaerTebiT. 
xist wyalSi saponi Znelad ixsneba, warmoqmnis qafs, gamousadegaria mra-
vali warmoebisaTvis (Saqris, tyavis). sixistis saxeebia: saerTo, karbona-
tuli, arakarbonatuli, droebiTi da mudmivi. sixiste raodenobrivad 
izomeba kalciumisa da magniumis mg-ekv.-iT erTeul moculobaze. 

agresiuloba wylis Tvisebaa, romelic gamoixateba masalebis (cemen-
tis, betonis, metalebis) darRveva-daSlaSi. agresiulobis saxeebia: nax-
SirmJava, gamotutvis, saerTomJavuri, sulfaturi, agreTve metalebis 
koroziis gamomwvevi. 

wylis analizi iwyeba nimuSis aRebiT, romelsac aqvs specialuri 
moTxovnebi. wylis analizis dros ikvleven mis fizikur, saxeldobr, or-
ganoleptur Tvisebebs, qimiur, gazur da baqteorologiur Sedgenilo-
bas. qimiuri analizebis saxeebia: sruli, Semoklebuli da savele. 

sruli analiziT ganisazRvreba wylis fizikuri, maT Soris organo-
lepturi Tvisebebi (temperatura, gamWvirvaloba, naleqi, feri, suni, ge-
mo, simkvrive, eleqtrogamtaroba), pH, ionebi, molekulebi, gazebi, mSra-
li naSTi; gamoiTvleba karbonatuli, saerTo sixiste da agresiuli naxSi-
rorJangi. 

wylis Semoklebuli analiziT ganisazRvreba igive poziciebi, aseve 
mJavianoba da sxva komponentebi, garda Mg, Na da K, romlebic gamoiTvle-
ba gaangariSebiT. 

qimiuri analizebi gamoixateba 3 formiT: woniTi (g/l, mg/l, mg/kg-
ppm-`parts per million~), ekvivalenturi (mg-ekv/l, g-ekv/l, mg-ekv/kg, g-
ekv/kg), romelic gamoiTvleba nivTierebis masis gayofiT mis ekvivalen-
tur masaze da procent-ekvivalenturi (% ekv) — TiToeuli ionis procen-
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tuli wiliT saerTo jamur erTi niSnis ionebis raodenobasTan (mg-ekviva-
lentebSi). 

qimiuri analizi gamoixateba ionuri Sedgenilobis formuliT (kur-
lovis formula).  

miwisqveSa wylebis qimiuri Sedgenilobis formireba bunebriv da dar-
Rveul pirobebSi damokidebulia konkretul hidrogeologiur sistema-
ze da imyofeba dinamikur fizikur-qimiur wonasworobaSi. 

miwisqveSa wylebis qimiuri Sedgenilobis formirebis 2 ZiriTadi 
jgufi gamoiyofa: hidrogeoqimiuri da hidrobioqimiuri. 

hidrogeoqimiuri procesebis kompleqsSi pirobiTad gamoiyofa: 
1) wyalSemcveli qanebis Semadgeneli nivTierebebis gacvlis procesi 

xsnarebTan; 
2) bunebriv xsnarebSi mimdinare, nivTierebebis xarisxobrivi da rao-

denobrivi gadanawilebis procesi. 
xsnadoba aris miwisqveSa wylebSi nebismieri nivTierebis gadasvla 

ionuri an molekuluri formiT. xsnadobis siCqare damokidebulia nivTi-
erebis bunebaze da mineralur formaze, wnevaze, temperaturaze, disper-
siulobis xarisxze, xsnaris Sedgenilobaze da a.S. garda amisa, xdeba bu-
nebrivi xsnarebidan nivTierebaTa gadasvla myar fazaSi. 

aridul zonaSi aorTqleba aris gruntis wylebis qimiuri Sedgeni-
lobis formirebis erT-erTi mniSvnelovani procesi, ris Sedegadac 
gruntebSi viTardeba kontinenturi damarilianebis procesi. 

kriogenuli koncentracia (gayinva) damaxasiaTebelia maradmzrali 
qanebis miwisqveSa wylebisaTvis, gansakuTrebiT sezonuri gayinva-galRo-
bis fenebSi. 

marilis gamoyofis procesi mdgomareobs xsnaridan komponentis ga-
moyofaSi misi Serevis procesSi sxva xsnarTan, romelic Seicavs imave 
ions. magaliTad, iseTi xsnarebis Serevisas, romlebic Seicaven tute da 
tutemiwa liTonebis qloridebs, NaCI SeiZleba gamoiyos naleqSi xsnaris 
ufro naklebi koncentraciis pirobebSi. 

ionuri gacvla aris procesi, romelic mWidrodaa dakavSirebuli 
sorbciul procesTan da gamowveulia xsnarisa da myari fazis ionebis qi-
miuri potencialebis sxvadasxvaobiT. 

hidrolizi wylis H+ da OH- ionebsa da gamxsnel mineralur nivTiere-
bas Soris reaqciaa, romlis Sedegadac warmoiqmneba sustad dislocire-
buli SenaerTebi, romlis drosac icvleba bunebrivi xsnarebis pH. 

difuzia bunebriv xsnarebSi an `wyali-qanis” sistemaSi nivTierebis 
gadanawilebis procesia qimiuri potencialis gradientis gavlenis qveS. 
magaliTad, fenebriv garemoSi difuziuri nakadi warmoiSoba SedarebiT 
maRali qimiuri potencialis mqone erTi horizontidan SedarebiT nakle-
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bi potencialis mqone meore horizontSi am horizontebis gamyofi Tixis 
fenis gavliT. 

hidrobioqimiuri procesebi mimdinareobs miwisqveSa wylebSi coc-
xali organizmebis monawileobiT. ukanasknel xans dadgenilia cocxali 
organizmebis didi roli qimiuri elementebis (naxSirbadis, azotis, rki-
nis, gogirdis, fosforis, kaJis, kaliumis da sxv.) saerTo brunvaSi. 

cocxali organizmebi, maT Soris mikroorganizmebi da mcenareebi 
ganviTarebis procesSi sinTezirebis Sedegad mineraluri nivTierebebi-
dan warmoSoben organul nivTierebebs, es ukanasknelebi daSlisa da coc-
xali organizmebis kvdomis Semdgom isev mineralizdebian, rac mimdinare-
obs isev mikroorganizmebis saSualebiT. radgan es procesi SesaZlebelia, 
ganxorcieldes mxolod wylis garemoSi, hidrosferoSi igi mimdinareobs 
yvelgan, sadac cocxali organizmebis arseboba da ganviTareba SesaZlebe-
lia Termobaruli da koncentraciuli pirobebis gaTvaliswinebiT. 

miwisqveSa wylebSi mimdinare bioqimiuri procesebidan gansakuTre-
biT sagulisxmoa naxSirorJangis biogenuri generacia, sulfofikacia da 
sulfatreduqcia, nitrifikacia da denitrifikacia, meTanis warmoqmna 
da wyalbadis reduqcia. 

naxSirorJangis biogenuri generacia farTod gavrcelebuli bioqimi-
uri procesia, romelic uSualod moqmedebs miwisqveSa wylebis qimiuri 
Sedgenilobis Camoyalibebaze. cocxali organizmebis mier naxSirorJan-
gis gamoyofis an moxmarebisas,  e.i. misi raodenobis nebismieri cvlilebi-
sas xdeba wonasworobis darRveva da H+ da HCO- ionebis gazrda an Semci-
reba, e.i. mimdinareobs bunebrivi xsnaris tute an mJava garemoSi gadas-
vla. amave dros xdeba kalciumis karbonatisa da kalcium-magnium karbo-
natis gamoyofis an xsnarSi gadasvlis procesi. 

sulfofikacia gogirdis daJangvis procesia aerobuli da anaerobu-
li baqteriebiT, xolo sulfatreduqcia — baqteriebis saSualebiT go-
girdis aRdgenis procesi, romlis saboloo produqtia gogirdwyalbadi.  

nitrifikaciis procesi mimdinareobs niadagis wylebSi da nitratebis 
warmoqmnis mTavari etapia, romelic aucilebelia mcenareebisaTvis azo-
tis brunvis procesSi. denitrifikaciis procesi damaxasiaTebelia aR-
sadgeni pirobebisaTvis, magaliTad, arteziuli struqturebis Rrma nawi-
lisaTvis da baqteriebis mier fermentebis saSualebiT nitratebis nit-
ritebad, azotis mJavad da bolos Tavisufal azotad gardaqmnis pro-
cesia. meTanis warmoqmnisa da wyalbadis reduqciis procesi damaxasiaTe-
belia platformuli da mTaTaSua arteziuli struqturebis Rrma nawi-
lebisaTvis, romelic mimdinareobs meTanwarmomqmneli baqteriebis saSu-
alebiT, mJavebis, aseve wyalbadisa da naxSirorJangis daSlis Sedegad. 
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Tavi VI 

miwisqveSa wylebis dinamika da reJimi 

miwisqveSa wylebis dinamika ganisazRvreba filtraciis siCqariT da 
filtraciis ZiriTadi kanoniT.  

miwisqveSa wylebis filtraciaSi igulisxmeba Tavisufali gravita-
ciuli wylis moZraoba, romelic mimdinareobs simZimis Zalis zegavleniT 
an dawnevis gradientiT. 

filtraciis siCqared miRebulia wylis raodenoba, romelic gaivlis 
drois garkveul periodSi nakadis (fenis) ganivi kveTis mocemul erTeulSi:  

F
Q

v = , 

sadac v  filtraciis siCqarea (sm/wm, m/dR-R.);  
Q – filtraciuli nakadis xarji (sm3/wm, m3/dR-R.);  
F – ganivi kveTis farTobi (sm2, m2). 

piezometriuli done, 
y
P

Zh +=  (m, sm), is simaRlea, romelzec adis 

wyali hidrostatikuri dawnevis gamo mocemul wertilSi, sadac Z – 
kveTis nebismieri wertilis koordinataa, romelzec aiTvleba wnevis 
sidide, xolo P/y – siTxis wnevis energia nakadis mocemul wertilSi. 

wylis filtraciis ZiriTadi kanoni aRmoCenil iqna frangi hidravli-
kosis, darsis, mier:  

KFI
L

)H-KF(H
Q 21 == ,  

sadac F  milis ganivi kveTis farTobia, sm2; 
H1 da H2 – piezometriuli dawnevebi sapirispiro kveTebSi, sm; 
L — milis sigrZe (filtraciis gza), sm; 
K — proporciulobis koeficienti, sm/wm; 
I — dawnevis gradienti; 
Q — nakadis xarji, sm3/wm. 

wyalgamtaroba (T, m2/dRe-RameSi) tolia nakadis simZlavris nam-
ravlisa wylis filtraciis sidideze:  

T = Km. 
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wylis filtraciis ZiriTad kanons aqvs farTo gamoyeneba, magram misi 
moqmedeba irRveva filtraciis siCqaris gazrdisas, romelsac adgili 
aqvs karstebSi, maRali intensivobis napralianobis pirobebSi, aseve Wabu-
rRilebisa da Saxtebis lokalur zonebSi. laminaruli moZraobidan tur-
bulenturSi gadasvla ganisazRvreba reingoldsis ricxviT (NR). Tu rein-
goldsis ricxvi gadaaWarbebs kritikul zRvars, SesaZlebelia turbule-
ntur moZraobaze gadasvla:  

NRkr=2100. 
siTxis forovan garemoSi moZraobisas reingoldsis ricxvi gamoiT-

vleba Semdegi tolobiT: 

v
Vd

N 10

R
= , 

sadac fesvi v  filtraciis siCqarea;  
V – siTxis kinematikuri siblantis koeficienti;  
d10 –  efeqturi diametri. 

ganzogadebis Semdeg wylis filtraciis ZiriTadi kanoni Semdegnai-
rad gamoisaxeba: 

cv)K(1
v

bvavJ 2

+
=+= , 

sadac a=1/K da b=c/K filtraciuli parametrebia;  
K – filtraciis koeficienti laminaruli reJimis dros;  
c – filtraciis arasworxazovnobis koeficienti. 

sworxazobrivi filtraciis SemTxvevaSi, filtraciis mcire siCqaree-
bis dros bv2 imdenad mcirea av-sTan SedarebiT, rom SesaZlebelia gamoye-
nebul iqnes darsis kanonis ZiriTadi formula (J=av; v=KI). filtraciis 
maRali siCqareebis dros piriqiT av mcirea bv2-Tan SedarebiT. am SemTxve-

vaSi gamoiyeneba: J=bv2; v=Ka J  – Sezi-krasnopolskis formula. 
darsis kanoni irRveva Zalian mcire siCqareebis drosac wvrildis-

persiul garemoSi, rac dakavSirebulia wylisa da qanis molekuluri ur-
TierTkavSiris ZalebTan. aseT garemosaTvis gamoiyeneba formula:  

v = K(I-1,33xI0). 
miwisqveSa wylebis reJimis saSualebiT ganisazRvreba hidrodina-

mikuri maxasiaTeblebis (wnevebis, siCqareebis, xarjis), fizikuri Tvisebe-
bisa da Sedgenilobis (qimiuri, gazuri, baqteorologiuri) kanonzomieri 
cvlilebebi droSi, rac gamowveulia sxvadasxva bunebrivi da xelovnuri 
faqtorebiT. 

Tu miwisqveSa wylebis reJimis formireba mimdinareobs ZiriTadad 
bunebrivi faqtorebiT, mas ewodeba daurRveveli, anu bunebrivi reJimi, 
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xolo im SemTxvevaSi, Tu reJimi xelovnuri faqtorebis gavlenis qveSaa 
(adamianis sameurneo saqmianoba) — darRveuli an anTropogenuri.  

arsebobs orive faqtoris qveS myofi miwisqveSa wylebis reJimi, ro-
melsac ewodeba Sereuli, bunebriv-anTropogenuri an anTropogenur-bu-
nebrivi, imis mixedviT, Tu romelia maTSi gadamwyveti. 

reJimwarmomqmneli faqtorebia bunebrivi an xelovnuri procesebi, 
romlebic gansazRvraven miwisqveSa wylebis cvlilebebs droSi.  

miwisqveSa wylebis reJimis faqtorebia egzogenuri da endogenuri: 
kosmosuri, meteorologiuri, hidrologiuri, biogenuri, xelovnuri da 
geologiuri. 

miwisqveSa wylebis reJimis 3 ZiriTadi tipia cnobili:  
1) hidrodinamikuri (wnevebis, doneebis, siCqaris, debitis); 
2) geoTermuli (temperaturis); 
3) hidrogeoqimiuri (mineralizaciis, qimiuri da gazuri Sedgenilobis). 
reJimuli dakvirvebebi farTod gamoiyeneba miwisqveSa wylebis sxva-

dasxva tipebis formirebis kanonzomierebebis dadgenisas, qanebis fil-
traciuli da moculobiTi parametrebis Sefasebis, maTi gamoyenebisa da 
dacvis, bunebriv da darRveul pirobebSi hidrogeologiuri prognoze-
bis dasamuSaveblad da a.S. 

miwisqveSa wylebis balansi garkveul kveTSi miwisqveSa wylebis mo-
dinebasa da gadinebas Soris arsebuli saangariSo elementebis Sefasebaa. 

wylis balansis formulaa:  

∑(Q j ∆t)± ∆V=0, 
sadac Qj ∆t aris wylis balansis modinebasa da gadinebas Soris sxvaoba.           

(+) — modineba, (—) — gadineba (m3/dRe-RameSi);  
∆t — gaangariSebis periodis xangrZlivoba (dRe-Rame, weliwadi);  
∆V – miwisqveSa wylebis maragebis cvlileba (m3, km3).  

miwisqveSa nakadi gravitaciuli miwisqveSa wylebis moZraobis pro-
cesia dedamiwis qerqis garkveuli zonis srulad Sevsebis pirobebSi. 

wyalcvlis koeficienti gamoixateba formuliT:  

V
Q

K = , 

romlis saSualebiT ganisazRvreba, Tu miwisqveSa wylebis jamuri mocu-
lobidan ra nawili SeiZleba aRdges erTi wlis ganmavlobaSi miwisqveSa 
wylebis jamuri modinebis (an gadinebis) SemTxvevaSi. 
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Tavi VII 

miwisqveSa wyalSemcveli sistemebi 

miwisqveSa wyalSemcveli sistema SemosazRvruli geologiuri struq-
turaa, romelic xasiaTdeba miwisqveSa wylebis sivrcobrivi ganawilebis, 
moZraobisa da formirebis erTobliobiT. 

wyalSemcveli qanebis koleqtoruli Tvisebebis mixedviT gamoiyofa 
martivi anu forovani da napraluri hidrogeologiuri struqturebi. 
xSir SemTxvevebSi martivi hidrogeologiuri struqturebi gvxvdeba 
erTobliobaSi, romlebic qmnian rTul forovan-fenebriv, napralur-fe-
nebriv, ZarRvul-napralur, regionalur-napralur da sxva struqtu-
rebs. 

miwisqveSa wylebis bunebriv wyalSemcvel struqturebs axasiaTebs 
sarTulebrivi ganlageba. magaliTad, platformul da naoWa regionebSi 
gamoyofen struqturul sarTulebs:  

1) fundaments (qveda sarTuli), agebuls ZiriTadad kristaluri qanebiT;  
2) safars (zeda sarTuli), agebuls ZiriTadad danaleqi qanebiT. 
struqturul-hidrogeologiuri sarTulebis da wylis cirkulaciis 

tipis mixedviT gamoyofen miwisqveSa wylebis rezervuarebis 2 ZiriTad 
tips:  

1) arteziul auzs, romelic warmoadgens daZirul regions, amovse-
buls fenebrivi danaleqi qanebiT, romlis qveviT mdebareobs fundamen-
ti;  

2) hidrogeologiur masivs — fundamentis Sverils, romelic ZiriTa-
dad warmodgenilia danapralebuli kristaluri qanebiT. 

hidrogeologiur masivebsa da auzebSi miwisqveSa wylebi moZraoben 
kvebis aridan gantvirTvis arisaken, romelic auzebSi centriskenul, xo-
lo masivebSi centridanul xasiaTs atarebs. 

hidrogeologiur masivebSi miwisqveSa wylebi SedarebiT mcire siR-
rmemdea gavrcelebuli, rac ganisazRvreba intensiuri gamofitvis napra-
lianobis siRrmiT. ufro Rrmad miwisqveSa wylebi gavrcelebulia rRve-
vis zonebSi. 

hidrogeologiuri masivebi da auzebi zogjer qmnian rTul erTobli-
obas — arteziul olqs an hidrogeologiur naoWa olqs. 

arteziuli olqi moicavs danaleqi qanebis vrcel daZirul terito-
rias, romelic aerTianebs ramdenime arteziul auzs. hidrogeologiuri 
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danaoWebuli olqi ki aerTianebs hidrogeologiur masivebs da maT Soris 
moTavsebul mTaTaSua arteziul auzebs. 

wyalSemcveli horizonti ewodeba gravitaciuli wyliT gawyliane-
bul fenas, romelic SemosazRvrulia wyalgaumtari sagebiT da erTiani 
hidrodinamikuri sistemaa. 

kristalur qanebSi, romlebic gamofitvis zonis napralebSi Seicaven 
wyals, wyalSemcveli horizontis analogiuri rangis rezervuarad gvev-
lineba regionaluri wyalSemcveli zona. gravitaciuli wyliT gawylia-
nebuli rRvevis zonebi ki warmoadgenen xazobriv wyalSemcvel zonebs anu 
ZarRvis wylebs. 

wyalSemcveli kompleqsi erTnairi tipis hidrodinamikuri da hid-
rogeoqimiuri reJimis mqone mravalfenovani wyalSemcveli wyebaa, rome-
lic saxuravidan da sagebidan SemosazRvrulia regionaluri wyalgaum-
tari an sustad wyalgamtari qanebiT. 

hidrogeologiuri sarTuli ewodeba hidrogeologiuri kompleqse-
bis erTobliobas, romelic saxuravidan da sagebidan SemosazRvrulia 
regionaluri wyalgaumtari qanebiT. 

msxvili rigis hidrogeologiuri rezervuarebia danaleqi qanebis au-
zebi — arteziuli auzebi da napraluri wylebis masivebi — hidrogeolo-
giuri masivebi. danaleqi qanebis auzebSi wyalSemcveli koleqtorebi mo-
rigeoben wyalgaumtar qanebTan. hidrogeologiuri masivebi ki iseTi 
struqturebia, romlebic Sedgebian wyalSemcveli zonebisagan. 

ufro maRali rigis erTeulebia filaqnebi da farebi platformebze, 
geosinklinuri sistemebi da Sualeduri masivebi — danaoWebul regioneb-
Si. amasTan platformebi, rogorc miwisqveSa wylebis rezervuarebi, hid-
rogeologiuri kratogenia, xolo geosinklinebi (naoWa olqebi) — hid-
rogeologiuri orogeni (46). pirveli maTgani aris fenebrivi auzebis re-
zervuarebis erToblioba, meore — masivebisa da auzebis erToblioba. 

okeanisa da zRvebis qveS kontinentidan okeanisaken gamoiyofa garda-
mavali tipebi da okeanis wyalSemcveli rezervuarebi. 

miwisqveSa wylebis auzebisa da masivebis nairsaxeobebi gamoiyofa 
iseTi niSnebis mixedviT, rogoricaa miwisqveSa wylebis ganawilebis xasia-
Ti, geologiuri struqtura, warmoSoba da asaki, misi sivrcobrivi mdgo-
mareoba, wylis dawneviToba da a.S. 

miwisqveSa wylebis ganawilebis mixedviT gamoiyofa forovan-feneb-
rivi, napralur-fenebrivi da ZarRvul-napralur-fenebrivi auzebi. 

masivebSi gamoiyofa gamofitvis zonis napralebis, napralur-ZarRvu-
li da napralur-fenebrivi wylebi. 

auzebs, romlebic Seicaven rogorc fenebriv, aseve napralur wylebs, 
ewodebaT adarteziuli (ad — msgavsi), xolo masivebs, romlebic agebu-
lia sustad metamorfuli da dislocirebuli danaleqi qanebiT, sadac 
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gavrcelebulia napralur-ZarRvuli da fenebriv-napraluri wylebi, 
ewodebaT hidrogeologiuri admasivebi (22). 

qanebis genezisis mixedviT gamoyofen wyalSemcveli rezervuarebis 4 
struqturul-hidrogeologiur elements (kamenski da sxv., 1959): 

1) platformebis arteziul auzebs; 
2) mTaTaSua arteziul auzebs; 
3) platformuli tipis zegnebs da 
4) danaoWebul olqebs. 
hidrogeologiuri rezervuarebi iyofa udawnevo (gruntis) da dawne-

viT (arteziul da siRrmul) saxeobebad. 
miwisqveSa wylebis rezervuarTa erT-erTi saxeobaa wyalwneviani sis-

tema (keilgaki, 1912; ovCinikovi, 1955; i. buaCiZe, 1970; karcevi, 1971 da 
sxv.), romelic moicavs iseT rTul hidrogeologiur struqturas an 
struqturaTa erTobliobas, sadac miwisqveSa wylebs axasiaTebs dawnevis, 
warmoSobisa da moZraobis mravali msgavsi sistema. 

miwisqveSa wylebis nebismier sistemas aqvs kvebis, gavrcelebisa da 
gantvirTvis areebi. miwisqveSa wylebis kveba xdeba zedapirze gaSiSvle-
bul, amaRlebul adgilebSi. aseT kvebas infiltraciuls uwodeben. eli-
ziuri (gamonawuri) kveba damaxasiaTebelia Tixuri qanebisaTvis da igi 
mimdinareobs geostatikuri dawolis zegavleniT. aseve gamoyofen siR-
rmuli kvebis ares, romelic warmoadgens iuvenuri fluidebisa da meta-
morfogenuli wylebis SemoWris adgilebs siRrmuli rRvevebis zonaSi. 

arteziul auzebs axasiaTebs kvebis Sida da gare are. kvebis gare are 
mdebareobs auzis farglebis gareT, mosazRvre napraluri wylebis masi-
vis farglebSi. kvebis Sida area wyalSemcveli qanebis hifsometriulad 
amaRlebuli gamosavali auzis farglebSi. 

auzebisagan gansxvavebiT masivebs aqvT mxolod kvebis Sida are, amas-
Tan is mTlianad emTxveva napraluri wylebis gavrcelebis ares. 

auzebisa da mosazRvre masivebis miwisqveSa wylebi hidravlikurad 
urTierTkavSirSia. masivebia auzebis gare kvebis are. sazRvars auzebsa da 
masivebs Soris atareben fundamentis qanebis zedapirze gamosavlis saz-
Rvarze an siRrmuli geologiuri monacemebis safuZvelze. 

gantvirTvis are mdebareobs wyalSemcveli qanebis hifsometriulad 
dabal nawilSi. bunebrivi gantvirTvis areebia depresiebi, mdinareTa xe-
obebi, zRvis fskeri da a.S.  

wyalSemcveli rezervuarebis SigniT gantvirTva zogjer xorcielde-
ba teqtonikuri rRvevis zonebSi (dawneviTi wylebi). 

gamosavlis xasiaTisa da wyalSemcveli qanebis mixedviT arCeven: fe-
nebriv, napralur-ZarRvul da karstul wyaroebs (24). 
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Tavi VIII 

miwisqveSa wylebis klasifikacia  da daraioneba 

miwisqveSa wylebis erTiani klasifikacia ar arsebobs, maT aqvT sxva-
dasxva safuZveli, romelTagan ZiriTadia: 

1. mineralizacia; 
2. qimiuri Sedgenloba (makrokomponentebi, mikrokomponentebi, ga-

zuri Sedgeniloba da sxv.); 
3. temperatura; 
4. wyalSemcveli qanebi; 
5. ganlagebis pirobebi; 
6. genezisi; 
7. hidrogeologiuri struqturebi; 
8. gamoyenebis pirobebi da a.S. 
CamoTvlilidan 1-3 efuZneba miwisqveSa wylebis Sedgenilobasa da 

Tvisebebs, 4-5 — miwisqveSa wylebis formirebis konkretul pirobebs, 6-7 
— pirobebisa da procesebis kompleqsebis gansxvavebas, romlebic icvle-
ba geologiuri istoriis xangrZlivi periodis ganmavlobaSi da a.S. 

wyalSemcveli qanebis tipebis mixedviT miwisqveSa wylebi iyofa: fo-
rovan, napralur-ZarRvul da karstul wylebad. am SemTxvevaSi klasifi-
kacia efuZneba qanebis morfologias da mcired — qanebis forianobas (me-
inceri, ovCinikovi da sxv.). 

miwisqveSa wylebis klasifikacia ganlagebis pirobebis mixedviT 
efuZneba miwisqveSa hidrosferos sxvadasxva mdebareobas vertikalur 
WrilSi. aq ZiriTadad gamoiyofa danaleqi, magmuri da metamorfuli 
wyalSemcveli qanebi. 

miwisqveSa wylebis klasifikaciis sqemebi Sedgenilia: a. Jermudskis, a. 
kozirevis (1928), v. vernadskis (1936), f. savarenskis (1939), a. ovCinikovis 
(1949), n. tolstixinis (1954, 1956), m. altovskis (1959), e. pinekerisa (1983) 
da sxva mecnierTa mier. 

kavkasiis regioni mdidaria miwisqveSa wylebis maragebiT, Tumca unda 
aRiniSnos, rom isini am regionSic araTanabrad arian ganawilebuli. mi-
wisqveSa wylebis siuxvea kavkasiis centralur da dasavleTis mimarTule-
biT, xolo simcire igrZnoba aRmosavleT raionebSi — kaspiispira dablob-
sa da azerbaijanSi.  
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hidrogeologiuri daraionebis mixedviT kavkasia Sedis karpatebisa 
da yirim-kavkasiis hidrogeologiur olqSi, romelic xasiaTdeba rTuli 
agebulebiT da Sedgeba rigi hidrogeologiuri struqturebisagan.  

am struqturebs Soris ZiriTadia naoWa-mTiani miwisqveSa wylebis au-
zebis rTuli sistemebi da maTi mosazRvre arteziuli auzebi, romelTac 
ukaviaT mTiswina da mTaTaSua Rrmulebi, xolo imierkavkasiasa da yirimSi 
— epihercinuli platformebi.  

naoWa-mTiani miwisqveSa wylebis auzebis rTuli sistemebi Seicavs nap-
ralur-ZarRvuli wylebis masivebs, mTaTaSua auzebsa da vulkanuri qane-
bis safarqveSa miwisqveSa wylebis auzebs. 

yirim-kavkasiis hidrogeologiuri olqi Sedgeba mTiani yirimis, kav-
kasionisa da mcire kavkasionis miwisqveSa wylebis auzebis rTuli siste-
mebisagan da dasavleT yirimis, azov-yubanis, aRmosavleT imierkavkasiis, 

aRmosavleT Savi zRvisa da mtkvris arteziuli auzebisagan (16). 
CamoTvlili auzebis rTuli sistemebidan kavkasiis hidrogeoligiur 

qveolqSi Sedis: 
1.  kavkasionis miwisqveSa wylebis auzebis rTuli sistema; 
2.  azov-yubanis arteziuli auzi; 
3.  aRmosavleT imierkavkasiis arteziuli auzi; 
4.  mcire kavkasionis miwisqveSa wylebis auzebis rTuli sistema; 
5.  aRmosavleT Savi zRvisa da mtkvris arteziuli auzebi. 
1. kavkasionis miwisqveSa wylebis auzebis rTuli sistema. am siste-

maSi meoTxeuli asakis naleqebis gruntis wylebi ganawilebulia araTa-
nabrad. eluviur-deluvialuri naleqebi ikvebeba atmosferuli naleqe-
bisa da Tovlis dnobis Sedegad warmoqmnili wylebiT. meoTxeuli naleqe-
bi xasiaTdeba mravalricxovani, magram mciredebitiani wyaroebis gamo-
savlebiT. diddebitiani wyaroebi damaxasiaTebelia ZiriTadi qanebis ga-
mofitvis Sedegad warmoqmnili nayaris danagrovebisaTvis.  

teqtonikuri rRvevebis zonebTan dakavSirebulia naxSirorJangiani 
hidrokarbonatuli kalciumiani da natriumiani Sedgenilobis, dabali 
mineralizaciis (3 g/l-mde) mineraluri wylebis gamosavlebi. 

wylis resursebze moTxovnileba naklebia, radgan es teritoria mci-
red aris dasaxlebuli. 

2. azov-yubanis arteziuli auzi Sedgeba Semdegi struqturebisagan: 
1) indolis arteziuli auzi; 2) egorlikis auzi; 3) nevinomiskis arteziu-
li auzi. 

gruntis wylebi dakavSirebulia yubanis, donisa da sxva mdinareebis 
aluviuri naleqebis qviSa-Tixur qanebTan da liosismagvar TixnarebTan. 
Zveli da Tanamedrove asakis aluvionis wyalSemcveli horizontebi ikve-
beba atmosferuli naleqebisa da mdinareebis saSualebiT wyaldidobis 



hidrogeologia 

 47

periodSi. aluviuri naleqebi Seicaven mtknar, adgil-adgil marilian 
wylebs 0,3-3,0 g/l mineralizaciiT. gruntis wylebis debitebi rogorc 
WebSi, aseve burRilebSi meryeobs 0,1-10,0 l/wm. 

indolis arteziuli auzi hidrogeologiuri pirobebis mixedviT da-
savleT-yirimis auzis analogiuria, gansxvaveba isaa, rom aq miwisqveSa          
wylebis nakadi mimarTulia azovis zRvisaken, sadac xdeba maTi gantvirTva.  

egorlikis auzSi miwisqveSa wylebi miemarTeba CrdiloeTiT da dasav-
leTiT, nevinomiskis auzSi — dasavleTiT. 

3. aRmosavleT imierkavkasiis arteziuli auzSi Sedis Semdegi hid-
rogeologiuri struqturebi:  

1) mineraluri wylebis Sverilis arteziuli ferdi, romelTanac da-
kavSirebulia kavkasiis mineraluri wylebis sabadoebi, 2) Terg-yumis ar-
teziuli auzi, 3) alxanCurtisa da sunJenis auzebi da 4) daRestnisa da 
kusarskis arteziuli auzebi. 

4. mcire kavkasionis miwisqveSa wylebis auzebis rTuli sistema. 
mcire kavkasionis farglebSi farTodaa gavrcelebuli napraluri da fo-
rovan-napraluri wylebi, romlebic cirkulireben lavur ganfenebSi da 
vulkanogenur-danaleq, intruziul da danaleq warmonaqmnebSi. didi wya-
roebis debitebi 1000-2000 l/wm-is farglebSia. lavur ganfenebTanaa da-
kavSirebuli vulkanogenuri miwisqveSa wylebis auzebi: axalqalaqis, ge-
gamis, vardenisis, aragawis da yarabaRis. 

mcire kavkasionis farglebSi gamoiyofa 3 hidrodinamikuri zona:  
1)  zeda — intensiuri cirkulaciisa da aramdgradi reJimis, romel-

sac miekuTvneba gruntis wylebi;  
2)  Sua — gaZnelebuli cirkulaciis, romelsac miekuTvneba auzebis 

ganapira, hifsometriulad amaRlebuli nawilis arteziuli wylebi; 
3)  qveda — uaRresad gaZnelebuli cirkulaciis wylebi, sadac wyal-

cvla mimdinareobs Zlier nela. 
mcire kavkasionis naoWa zonaSi gvxvdeba sxvadasxva Sedgenilobis mi-

wisqveSa wylebi, sadac gamoiyofa rigi arteziuli auzebi. maT Soris aRsa-
niSnavia:  

1)  Tbilisis arteziuli auzi, romelic mdebareobs aWara-TrialeTis 
naoWa sistemis aRmosavleT nawilSi. masTan dakavSirebulia Tbilisis 
Termuli wylebi;  

2)  erevnis arteziuli auzi;  
3)  araqsispira arteziuli auzi, romelic gamoirCeva wyaluxvobiT. 
5. aRmosavleT Savi zRvisa da mtkvris arteziuli auzebis sazRvre-

bi gadis: CrdiloeTiT — Crdilo-dasavleT kavkasionis RerZul zonaSi, 
aRmosavleTiT — Zirulis masivze, xolo samxreTiT — aWara-TrialeTis 
naoWa sistemis CrdiloeTis nawilis rRvevebis gaswvriv. 
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hidrogeologiuri daraionebis mixedviT (nax. 5) saqarTvelos teri-
toriaze gamoiyofa Semdegi hidrogeologiuri olqebi (6):  

I.   kavkasionis kristaluri substratis gruntis (napraliani) wylebi; 
II.  kavkasionis samxreTi ferdis naoWa zonis wyalwneviani sistemebi; 
III.  saqarTvelos beltis arteziuli auzebi; 
IV.  aWara-TrialeTis naoWa zonis wyalwneviani sistemebi; 
V.  arTvin-somxiTis beltis gruntis wylebi. 
I. kavkasionis kristaluri substratis gruntis wylebis olqi em-

Txveva Cven mier kavkasiis hidrogeoligiur qveolqSi ukve aRweril kavka-
sionis miwisqveSa wylebis auzTa rTuli sistemis olqs, amdenad mas aRar 
ganvixilavT.  

II. kavkasionis samxreTi ferdis naoWa zonis wyalwneviani sisteme-
bi Seicaven napralian da napralur-karstul wyalwneviani sistemebis 4 
raions da gruntis napraliani wylebis 2 raions. 

II1 — afxazeTis napralovani wylebis wyalwneviani sistema moicavs mdi-
nareebis — bzibis, gumisTis, kelasuris da kodoris saTaveebis maRalmTi-
an raions. bzibis, aJaris, genwviSisa da sxva mdinareebis gamotanis konu-
sebTan arsebuli wyaroebis bazaze SeiZleba maRali warmadobis sasmeli 
wylis saTave nagebobebis daproeqteba. 

mineraluri wylebis gamosavlebi dakavSirebulia teqtonikur rRve-
vebTan da xasiaTdeba mcire debitebiTa da dabali temperaturebiT.  

Sedgenilobis mixedviT mineraluri wylebi miekuTvneba hidrokarbo-
natul kalciumians (laSifse, awgara, Rvandra), hidrokarbonatul natri-
umians (avadxara) da hidrokarbonatul magniumians (sakeni). aRsaniSnavia 
baSkacaris sulfaturi, aluminian-rkiniani wyali. mineraluri wylebi Se-
icavs Tavisufal naxSirorJangs, umetesoba wylebisa — rkinas. 

reJimuli dakvirvebebis safuZvelze gansazRvruli miwisqveSa wyle-
bis bunebrivi resursebi Seadgens 29,7 m3/wm, romelTa umetesi wili modis 
iuruli asakis naleqebis gavrcelebis farglebSi meoTxeuli nayaris mi-
wisqveSa wylebze. 

II2 — svaneTis napraliani wylebis wyalwneviani sistema moicavs kodo-
ris, samegrelos, svaneTisa da leCxumis qedebs 3500 metr simaRlemde.  

aqtiuri wyalcvlis zonaSi naleqebis wyalSemcvelobis xarisxi sxva-
dasxvaa. intensiuri napralianobis zonaSi gvxvdeba wyaroebi 5 litram-
de/wamSi debitiT, xolo deluviur-koluviur warmonaqmnebSi — 30 lit-
ramde wamSi.  
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mineraluri wylebis gamosavlebi ZiriTadad dakavSirebulia teqto-
nikur rRvevebTan da antiklinuri struqturebis TaRebTan. isini xasiaT-

debian dabali temperaturebiT (7-120C) da 0,3-dan 18 g/l-mde mineraliza-
ciiT (bavaris, lentexis, muaSis da sxv.). mineraluri wylebis debitebi, 
xojalis wyaros gamoklebiT (23 l/wm), ar aRemateba 0,5 l/wm, isini Seica-
ven didi raodenobiT naxSirorJangs. 

II3 — mestia-TianeTis napraliani da napralur-karstuli wylebis 
wyalwneviani sistema moicavs kavkasionis qedis samxreTi ferdis centra-
lur nawils. reliefi Zlier danawevrebulia, simaRleTa sxvaoba merye-
obs 1200-2200 metris farglebSi. 

meoTxeuli asakis morenuli, deluviuri da aluviuri naleqebi, rom-
lebic mTis ferdobebis ZirSi qmnian mZlavr nayars, xasiaTdebian didi 
wyalSemcvelobiT. wyaroebis debitebi meryeoben did farglebSi 1-3-dan 
1000-5000 l/wm-mde, isini mdinareebis kvebis ZiriTadi wyaroebia. 

gaZnelebuli wyalcvlis zonaSi gvxvdeba SedarebiT mineralizebuli, 
naxSirorJangiani wylebi, sadac gamoiyofa mineraluri wylebis 3 jgufi: 
karbonatuli, sodiani da marilian-tute wylebi. Cargalis ubanze Wabur-
RilebiT miRebulia 22 g/l mineralizaciis mineraluri wyali.  

am raionis miwisqveSa wylebis bunebrivi resursebi, gamoTvlili reJi-
muli dakvirvebebiT, tolia 73,5 m3/wm. 

II4  — yazbeg-mTaTuSeTis napraliani wylebis wyalwneviani sistema mde-
bareobs kavkasionis samxreT ferdis maRalmTian nawilSi da moicavs — 
mdinareebis Tergis, aragvis, arRunisa da alaznis zemo wels. raionis te-
ritoria Zlier danawevrebulia, simaRleTa sxvaoba Seadgens 1000-2000 m-s. 

uwnevo miwisqveSa wylebis wyalSemcveloba dabalia, wyaroebis debi-
tebi meryeobs 0,1-0,3 l/wm. SedarebiT maRali wyalSemcvelobiT gamoirCe-
va meoTxeuli naleqebi, sadac wyaroebis debitebi aRweven ramdenime ase-
ul litrs wamSi. 

qveda hidrodinamikuri zonis miwisqveSa wylebis mineralizacia maRa-
lia (ZiriTadad, 1,5-6 g/l, magram gvxvdeba 40 g/l). miwisqveSa wylebis tem-
peratura TorRvas abanosa da yvarelis wyaroebis gamoklebiT dabalia 

(5-130C).  
didi debitebiT gamoirCeva saqarTvelos samxedro gzis gaswvriv ar-

sebuli wyaroebi (3-6 l/wm), xolo narzan-vokliuzis wyaros debiti Sead-
gens 300 l/wm-s. 

reJimuli dakvirvebebis safuZvelze gamoTvlili, am wyalwneviani sis-
temis miwisqveSa wylebis jamuri, bunebrivi resursebi tolia 39,6 m3/wm-is. 

II5 — kelasuris kristaluri masivis napraliani, gruntis wylebis rai-
oni moicavs baTuri asakis granitebiT agebul mTian teritorias, rom-
elic intensiuradaa danawevrebuli teqtonikuri napralebiT. 
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raionSi gavrcelebulia ZiriTadad napraluri tipis gruntis wylebi, 
romlebic Sedgenilobis mixedviT hidrokarbonatuli kalciumiani, 
mtknari da ultramtknaria (0,12 g/l).  

reJimuli dakvirvebebiT gansazRvruli jamuri bunebrivi resursebi 
tolia 1,8 m3/wm-is. 

II6 — yeli-yazbegis lavuri nakadebis napraliani, gruntis wylebis rai-
oni mdebareobs kavkasionis maRalmTian nawilSi da warmodgenilia vulka-
nuri konusebiT, romlebic 3000-5000 metr simaRlezea aziduli. 

am naleqebis wyalSemcveloba meryeobs did farglebSi, gvxvdeba 0,2-
dan 200 l/wm debitis wyaroebi, umetesad — 5-10 l/wm. maRali wyalSemcve-
lobiT gamoirCeva gudaurisa da xorisaris lavuri nakadebi (ramdenime 
aTeulidan 1 m3/wamSi). miwisqveSa nakadis moduli Seadgens 30 l/wm 1 km2-ze. 

efuziur naleqebTan adgil-adgil dakavSirebulia naxSirorJangiani 
mineraluri wylebis gamosavlebi (sioni, arSa, ermani-doni da baidaris 
jgufis wyaroebis nawili). 

reJimuli dakvirvebebis safuZvelze gamoTvlili am raionis miwisqve-
Sa wylebis resursebi 6,5 m3/wm-is tolia. 

III. saqarTvelos beltis arteziuli auzebis hidrogeologiuri 
olqi mdebareobs kavkasionis samxreT ferdsa da aWara-TrialeTis qedis 
CrdiloeT ferds Soris, romelsac dasavleT da aRmosavleT nawilebad 
yofs Zirulis kristaluri masivi.  

arteziul auzebSi gavrcelebulia Rrma cirkuliaciis forovan-fe-
novani, fenovan-napraluri da karstuli miwisqveSa wylebi, iSviaTad, 
Rrmad daZirul struqturebSi — sedimentaciuri wylebi.  

arteziul auzebSi SeiniSneba miwisqveSa wylebis kargad gamosaxuli 
gazuri da qimiuri Sedgenilobis da Termuli reJimis vertikaluri zona-
loba. saxeldobr, siRrmesTan erTad matulobs miwisqveSa wylebis mine-
ralizacia, Tumca, kodoris, samegrelosa da kolxeTis auzebSi zedacar-
culi da mesameuli asakis maRalmineralizebuli wylebis gavrcelebis 
zonis qveS, qvedacarculi asakis wyalSemcvel horizontSi, 2-2,5 km siR-
rmeSi, aRmoCenilia mtknari, hidrokarbonatuli kalciumian-magniumiani 
Sedgenilobis wylebi. 

III1 — napraluri da napralur-karstuli wylebis bzifis arteziuli 
auzi mdebareobs dasavleT afxazeTis zRvispira da saSualomTian nawilSi. 

Rrma burRvis monacemebiT (gagra, leseliZe, biWvinTa, bzifi) wyal-
Semcveli horizontebi 2000 metr siRrmemde Seicaven mtknar, hidrokar-
bonatul an sulfatur wylebs. gruntis wylebi farTodaa gavrcelebuli 
mTis kalTebis ZirSi, mdinareebis xeobebSi, gamotanis konusebSi da zRvis 
sanapiroze arsebul aluviur, proluviur da koluviur qviSa-riynarsa 
da RorR-lodnarSi. 



irakli miqaZe 

 52

wyalSemcveli horizontebi gamoirCeva wyaluxvobiT, magram maTi re-
sursebi mkveTrad meryeobs wlis ganmavlobaSi miwisqveSa wylebis kar-
stuli xasiaTis gamo. magaliTad, Zvel gagraSi, zRvis plaJze gamomavali 
karstuli wyaros — repruas debiti cvalebadobs 0,7-dan 11 m3/wm-mde. 

reJimuli gamoTvlebis Tanaxmad, am auzis miwisqveSa wylebis bunebri-
vi resursebi Seadgens 24,3 m3/wm-s. 

III2 — forovani, napraluri da napralur-karstuli wylebis kodoris 
arteziuli auzi mdebareobs bzifis auzis samxreT-aRmosavleTiT da ukavia 
kavkasionis samxreT-dasavleTi winamTianeTi da zRvispira dablobi 0-dan 
1800 metris farglebSi. 

mTavari wyalSemcveli horizonti mdebareobs qveda carculi asakis 
(valanJin-hotrivuli) karbonatul naleqebSi. wyalSemcvelobis mixedviT 
meore horizonts warmoadgens zeda carcis asakis kirqvebis, mergelebis 
da nawilobriv qveda paleogenis wyalSemcveli horizonti. qveda da zeda 
carculi asakis miwisqveSa wylebi daZirvis zonaSi Termulia da gamoiye-
neba balneologiuri mizniT.  

arteziuli auzis CrdiloeT nawilSi formirebuli forovani, napra-
luri da napralur-karstuli gruntis wylebis jamuri, bunebrivi resur-
sebi Seadgens 8,2 m3/wm-s, xolo wneviani horizontebis — 6,1 m3/wm-s. 

III3 — napraluri da napralur-karstuli wylebis samegrelos artezi-
uli auzi moicavs samegrelos sinklinoriums da agebulia mezozour-kai-
nozouri naleqebiT. am auzSic gamokveTilia 2 napraluri da napralur-
karstuli wyalSemcveli horizonti qveda da zeda carculi asakis karbo-
natul qanebSi, romlebic ganmxoloebulia alb-aptis asakis mergelur-
Tixuri wyalupovari SriT.  

zugdidis, caiSisa da naqalaqevis teritoriaze gayvanili WaburRile-
bis saSualebiT dadgenilia qvedacarculi asakis kirqvebis wyalSemcveli 
horizontis wyaluxvoba. didi siRrmis gamo, miwisqveSa wylebs aqvT maRa-

li temperatura (80-1000C). struqturis samxreT, antiklinur nawilSi 
(sof. caiSi), maRaltemperaturiani wylebi uaxlovdeba zedapirs da iwvevs 
geoTermuli gradientis mkveTr momatebas. 

auzis bunebrivi resursebi, gamoTvlili reJimuli dakvirvebebis sa-
fuZvelze, Seadgens 19,8 m3/wm-s (igi bevrad meti unda iyos, radgan ar Sei-
cavs im wylebis resursebs, romlebic ganitvirTebian auzis farglebs gareT). 

III4 — napraluri da napralur-karstuli wylebis raWa-leCxumis arte-
ziuli auzis Tanamedrove da meoTxeuli asakis aluviuri da deluviuri 
naleqebi xasiaTdebian sxvadasxva wyalSemcvelobiT. mdinareebis Walebi-
sa da Waliszeda terasebis aluviuri qviSa-riynari gamoirCeva didi wyal-
SemcvelobiT da Seicavs mtknar, hidrokarbonatul kalciumian wylebs. 
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auzis miwisqveSa wylebis bunebrivi resursebi, gamoTvlili reJimuli 
dakvirvebebis safuZvelze, Seadgens 26 m3/wm-s, romlis ZiriTadi nawili 
modis gruntis wylebze. 

III5 — forovani, napraluri da napralur-karstuli wylebis kolxeTis 
arteziuli auzi moicavs kolxeTis dablobis centralur nawils da sam-
xreT samegrelos antiklinuri winamTianeTis samxreT kalTebs.  

auzis umetesi nawili dafarulia meoTxeuli asakis qviSa-riynariTa 
da Tixuri warmonaqmnebiT, romelTa simZlavre 400 metrze metia. maT qveS 
daleqilia 3000 metrze meti simZlavris, neogenisa da paleogenis Tixur-
qviSuri naleqebi, xolo ufro Rrmad — 2500 metrze meti sisqis carculi 
asakis karbonatul-terigenuli da vulkanogenuri qanebi. 

kolxeTis dablobis zedapleistocenuri asakis naleqebis wyebaSi axa-
levqsinur da karangatul horizontebs Soris, pirvelad W. janeliZisa da  
i. miqaZis mier (1975), gamoyofil iqna naleqebis transgresiuli seria da 
dazustda pleistocenuri naleqebis stratigrafiuli sqema (nax. 6).  

auzSi gamoiyofa 3 mTavari wyalSemcveli horizonti, romlebic Sei-
caven mraval wyalSemcvel fenas. 

didi gavrcelebiT sargeblobs Rrmad CaZiruli qvedacarculi asakis 
napraluri da napralur-karstuli horizonti, romlis simZlavre aRwevs 
ramdenime aseul metrs. es horizonti gamoirCeva didi wyalSemcvelobiT, 

Seicavs Termul wylebs (1000C), xasiaTdeba dabali mineralizaciiTa da 
hidrokarbonatul-sulfaturi SedgenilobiT. Termuli wylebi Seicavs 
atmosferuli warmoSobis azots. 

zedacarculi asakis kirqvebis napraluri da napralur-karstuli 
wylebi gavrcelebulia auzis mTel teritoriaze. es horizonti xasiaT-
deba mcire wnevebiT. miwisqveSa wylebis mineralizacia maRalia (100 g/l-
mde), xolo tipi — qloriduli natriumiani, siRrmis mixedviT wylis tem-

peratura matulobs 25-dan 500C-mde. 
auzSi farTodaa gavrcelebuli meoTxeuli asakis qviSa-riynari nale-

qebis dabalmineralizebuli, hidrokarbonatuli kalciumiani wylebi, 
romlebic miRebulia WaburRilebis saSualebiT. maTi maqsimaluri debi-
tia 15-20 l/wm-Si. wyalSemcveli horizontis ganlagebis siRrmea 350 m, 
xolo horizontebis jamuri simZlavre — 100 m. hidrodinamikuri gaanga-
riSebiT horizontis resursebi aRwevs 4 m3/wm-s (nax. 7, 8). 
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I — wyalSemcveli horizontebi 

 
Tanamedrove aluviuri, kalapotisa da 
Walis naleqebis wyalSemcveli 
horizonti. riynari, qviSebi, Tixnari 

 
Sua miocenis naleqebis wyalSemcveli 
kompleqsi. qviSaqvebi, konglomeratebi, 
mergelebi da Tixebi 

 
SavizRvispira zolis Tanamedrove 
zRvisa da aluviuri naleqebis 
wyalSemcveli horizonti. RorRi, 
qviSebi, Tixiani qviSebi 

 
Sua eocenis naleqebis wyalSemcveli 
kompleqsi. tufebi, tufobreqCiebi, 
tufoqviSaqvebi, argilitebi da mergelebi 

 
Tanamedrove zRvis, aluviuri da Waobis 
naleqebis wyalSemcveli horizonti. 
Tixnari, qviSnari da Tixebi torfis  
Sua SreebiT 

 
paleogenisa da zeda carcis wyalSemcveli 
kompleqsi. kirqvebi, mergelovani kirqvebi 
da mergelebi 

 
mTiswina Sleifebis Tanamedrove 
delviuri da proluviuri naleqebis 
wyalSemcveli horizonti. Tixa monatexi 
masalis CanarTebiT 

 
zeda carcis daTisa da turonis iarusebis 
wyalSemcveli kompleqsi. tufebi, 
tufoqviSaqvebi da kirqvebi 

 
Tanamedrove, zeda da SuameoTxeuli 
alviuri da aluviur-zRviuri naleqebis 
wyalSemcveli horizonti. riynari, 
qviSnari, Tixnari da Tixebi 

 
neokomis naleqebis wyalSemcveli  
horizonti. kirqvebi, dolomitebi, 
qviSaqvebi da mergelovani kirqvebi 

 
qvedameoTxeuli (Caudis) 
kontinentalur-zRviuri naleqebis 
wyalSemcveli horizonti. qviSaqvebi, 
konglomeratebi, Tixebi 

 
Suaiuruli baTuri naleqebis sporadulad 
gavrcelebuli miwisqveSa wylebi. fiqlebi, 
qviSaqvebi 

 
pontisa da meotisis iarusebis 
wyalSemcveli kompleqsi. Tixebi, 
mergelebi da konglomeratebi, 
qviSaqvebisa da qviSebis Sua SreebiT 

 
paleozuri da mezozouri amofrqveuli 
qanebis Ria, napraluri zonis miwisqveSa 
wylebi. granitebi, bazaltebi da 
teSenitebi 

 
sarmatis iarusis sporaduli 
gavrcelebis miwisqveSa wylebi. Tixebi da 
mergelebi qviSaqvebisa da kirqvebis            
Sua SreebiTa da linzebiT  

  

II — wyalgaumtari qanebi 

 
wyalupovari zeda da Suapliocenuri 
naleqebi. Tixebi, Secementebuli 
konglomeratebi 

 
zeda carcis senomanis iarusisa da qveda 
carcis apt-albis iarusebis wyalupovari 
naleqebi. Tixebi, mergelebi,  kirqvebi, 
tufebi da tufogenuri qviSaqvebi 

 
maikopis wylebis wyalupovari naleqebi. 
Tixebi, megrelebi  

zeda iuris kimerij-titonis iarusebis 
wyalupovari naleqebi. Tixebi, Tixafiqlebi 

 
zeda eocenis wyalupovari gafiqlebuli 
megrelebi 

  

III — miwisqveSa wylebis dinamikis elementebi 

 
hidroizohifsebi (zafxulis minimumi) 

 
pieroizohifsebi (zafxulis minimumi) 

IV — mineralizacia da qimiuri Semadgenloba 

 
hidrokarbonatis ionis upiratesobiT 

 
sulfatis ionis upiratesobiT 

 
qloris ionis upiratesobiT 

 
Sereuli Semadgenlobis wylebi 

SeniSvna: zedapiridan pirveli wyalSemcveli horizontis an kompleqsis mineralizacia ar aRemateba 1 g/l-s 
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V — miwisqveSa wylebis formirebis elementebi 

a) gruntis wylebis kveba mdinareebis mier wneviani 
wylebiT 

b) gruntis wylebis gantvirTva WaobebSi aorTqlebiT 
da gamosolviT 

 
 

    

VI — hirogeologiuri daraioneba 

I     miwisqveSa wylebis kvebis are — kaWar-riynarisa da qviSur-RorRiani qanebis upiratesi gavrcelebiT 

II   miwisqveSa wylebis wnevebis SeZenisa da nawilobrivi gantvirTvis are — riynarisa da Tixnaris upiratesi 
gavrcelebiT 

III  miwisqveSa wylebis gantvirTvis are  — Tixnaris, qviSnaris, qviSebisa da riynaris upiratesi gavrcelebiT 

II

I
 meoTxeuli naleqebis miwisqveSa wylebis hidrogeologiuri raionebis sazRvrebi da nomrebi 

VII — sxva aRniSvnebi 

 
 

 

     aRmavali 

wyaro 

   daRmavali 

cifrebi: zeviT — 
rigiTi nomeri da 
wyalSemcveli qanebis 
geologiuri asakis 
indeqsi; marcxniv — 
debiti, l/wm, marjvniv 
— wylis mineralizacia, 
g/l 

 

 

Wa 

cifrebi: zeviT — rigiTi nomeri 
da wyalSemcveli qanebis 
geologiuri asakis indeqsi; 
marjvniv mricxvelSi — manZili 
wylamde, m; mniSvnelSi — 
mineralizacia, g/l   

 

 

wnevian 
horizontSi 
arsebuli 
WaburRili 

 

gruntis wylis 
horizontSi  
arsebuli 
WaburRili 

cifrebi: zeviT — rigiTi 
nomeri da wylSemcveli 
qanebis geologiuri 
asakis indeqsi; marcxniv, 
mricxvelSi — debiti, 
l/wm, mniSvnelSi — wylis 
donis daweva, m;  

marjvniv, mricxvelSi — 
damyarebuli wylis 
done, m, mniSvnelSi — 
mineralizacia, g/l 

                                                                                                               rRveva 

VIII —aRniSvnebi Wrilebze 

 
piezometriuli done qanebis liTologia 

konglomeratebi 
 

kirqvebi 

 
kaWar-riynari 

 
dolomitebi 

qviSaqvebi 
(marcxniv),  

qviSebi (marjvniv) 

 
mergelebi 

Tixebi 
 

porfiritebi 

 

WaburRili, cifrebi: zeviT — rigiTi  
nomeri, feri Seesabameba wylis qimiur 
Semadgenlobas dasinjul intervalSi. 
isari miuTiTebs miwisqveSa wylebis 
wnevas; cifri isarTan — wylis 
piezometriuli done absolutur 
niSnulSi; marjvniv, pirveli — debiti, 
l/wm, meore — donis dawva, m; marcxniv, 
pirveli — mineralizacia, g/l, meore — 
wylis temperatura, C0  

 
Tixnari 

 
granitebi, 
granitoidebi

 
 

paleoziuri 
asakis 
granitoidebi 

Sua iuris, baiosis iarusis 
naleqebis wyalSemcveli 
kompleqsi, porfiritebi, 
tufebi 

   

nax. 8. hidrogeologiuri rukis pirobiTi niSnebi 
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meoTxeuli naleqebis zeda nawili — Tanamedrove aluviuri, Waobisa 
da zRviuri diunebis naleqebi — Seicavs gruntis wylebs. aluviuri nale-
qebis wylebi farTodaa gavrcelebuli auzis CrdiloeT periferiaze da 
xasiaTdeba maRali sasmeli TvisebebiT.  

auzis jamuri resursebi Sefasebulia 10 m3/wm-is farglebSi. 
III6 — forovani da napraluri wylebis guriis arteziuli auzi moicavs 

guriis gorakborcvian depresias da mis mimdebare zRvispira dablobs. 
auzSi farTodaa gavrcelebuli gruntis wylebi da SedarebiT Rrma cir-
kulaciis wylebi, romlebic gaixsna navTobis saZiebo WaburRilebis saSu-
alebiT. qveda- da zedacarcul-paleocenis horizontis miwisqveSa wyle-
bi mdebareoben did siRrmeze da advili SesaZlebelia, rom isini Seica-
vdnen qloriduli tipis maRalmineralizebul, Termul wylebs. am auzis 
bunebrivi resursebi aRemateba 5 m3/wm-s. 

III7 — forovani, napraluri, napralur-karstuli da karstuli wylebis 
wyaltubos arteziuli auzi moicavs qvemo imereTis dablobsa da mimdeba-
re samguralis qeds.  

auzSi farTo gavrcelebiT sargeblobs meoTxeuli asakis qviSa-riyna-
ris wyalSemcveli horizonti. gruntis wylebis debitebi meryeobs umniSv-
nelodan aTas litramde wamSi (farcxanayanebisa da goCa-jixaiSis wyaroebi).  

wyalSemcveli horizonti dasavleTis mimarTulebiT xdeba wneviani, 
radgan qviSa-riynari, romelic Seicavs miwisqveSa wylebs, iZireba Tixnar-
Tixur-qviSuri naleqebis qveS da TandaTan isoleba. 

am horizontis rogorc gruntis, aseve wneviani wylebi dabalminera-
lizebuli, hidrokarbonatuli kalciumiania da xasiaTdeba kargi sasmeli 
TvisebebiT.  

reJimuli dakvirvebebiT gamoTvlili, auzis bunebrivi resursebi Se-
adgens 15 m3/wm-s. 

III8 — forovani, napraluri da napralur-karstuli wylebis argveTis 
arteziuli auzi moicavs yvirilis sinklins, sadac gamoiyofa qvedacar-
culi, zedacarculi da paleogenis asakis wneviani da mZlavri, meoTxeu-
li asakis wyalSemcveli horizontebi. 

auzis jamuri bunebrivi resursebi, gamoTvlili reJimuli dakvirve-
bebis safuZvelze, Seadgens 8,4 m3/wm-s, maTgan arteziul horizontebze 
modis 1,3 m3/wm. 

III9 — forovani, napraluri da napralur-karstuli wylebis qarTlis 
arteziul auzs ukavia tirifon-muxranisa da erwos depresiebi. 

mTavari arteriaa md. mtkvari, misi Senakadebia: liaxvi, qsani, aragvi 
da sxv. 
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gruntis wylebi gvxvdeba Tanamedrove da meoTxeuli asakis naleqebSi 
da meoTxeulamdeli asakis qanebis zeda, gaSiSvlebul nawilebSi. es wyle-
bi gamoirCeva dabali mineralizaciiT (1 g/l) da hidrokarbonatuli kal-
ciumiani SedgenilobiT. 

ZvelmeoTxeuli naleqebi (200 metramde) Seicavs wneviani wylebis ram-
denime fenas, romelTa mineralizacia aRwevs 2 g/l-s, xolo TiToeuli 
maTganis wyalSemcveloba — 1,0 l/wm-s. 

Tanamedrove aluviuri, Walisa da kalapotis naleqebi Seicavs didi 
raodenobiT gruntis wylebs, maT Soris yvelaze wyaluxvia md. aragvis 
filtratebi. aseT adgilebSi (bulaCauri, Woporta, saguramo, nataxtari) 
mowyobilia saTave nagebobebi q. Tbilisis wyalmomaragebis mizniT, ro-
melTa jamuri warmadoba aRwevs 8 m3/wm-s.  

nataxtaris ubnis gruntis wylebis formirebaSi monawileobas Rebu-
lobs 2 nakadi: erTi — md. aragvis, xolo meore — muxranis velis. md. qsnis 
xeobis gafarToebul nawilSi, sof. qsovrissa da saqadagianos Soris, 
formirebuli gruntis wylis nakadis resursebi Seadgenen 2,5-3,0 m3/wm-s.  

aseve wyaluxvia tirifonis velze md. mtkvrisa da misi Senakadebis ka-
lapotqveSa nakadebi, romelTa xarjze xorcieldeba q. xaSurisa da sof-
lebis — agaris, gomis da sxva dasaxlebuli punqtebis wyalmomarageba. 
wyalmomaragebis garda Tanamedrove aluvionis gruntis wylebi farTod 
gamoiyeneba mosarwyavad. 

qarTlis arteziuli auzis bunebrivi resursebi Seadgens 24,4 m3/wm-s. 
III10 — forovani, napraluri da napralur-karstuli wylebis alaznis 

arteziuli auzi agebulia 2 struqturuli sarTulisagan — qveda da zeda.  
alaznis marcxena sanapiros umetes nawilze, qvedameoTxeuli asakis 

gamotanis konusebis qviSa-riynaris wyebaSi, ganlagebulia mtknari, hid-
rokarbonatuli kalciumiani Sedgenilobis yvarelis arteziuli hori-
zonti, romelic Sedgeba 20 wyalSemcveli Srisagan. yvarelis arteziuli 
horizontis wyalgamtaroba maRalia da aRwevs 500-1500 m2/dRe-RameSi.  

yvarelis wyalSemcveli horizontis bunebrivi resursebi Seadgens            
13 m3/wm-s. 

zedameoTxeuli asakis aluviuri da proluviuri qviSa-riynari, ro-
melTa saSualebiTac agebulia alaznis xeobisa da misi Senakadebis fske-
ri da qveda terasebi, Seicavs mtknari, hidrokarbonatul kalciumian fo-
rovani gruntis wylebis mZlavr nakadebs, romlebic warmoiqmnebian mdi-
nareuli wylebis mokle manZilze filtraciis, wneviani wylebis gantvir-
Tvisa da sarwyavi wylebis infiltraciis Sedegad.  

am horizontis gruntis wylebis bunebrivi resursebi, gamoTvlili 
reJimuli dakvirvebebis safuZvelze, Seadgens 6 m3/wm-s, xolo miwisqveSa 
wylebis jamuri resursebi — 26 m3/wm-s. 
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III11 — forovani da napraluri wylebis iori-Siraqis arteziul auzs 
uWiravs samxreT kaxeTis umetesi teritoria, romelic moicavs md. ioris 
Sua da qveda wels da md. alaznis qveda wels. 

alaznis seriis wyalgamtar qanebSi CaJonili atmosferuli naleqebi 
da mdinareuli wylebi qmnis mtknar, hidrokarbonatul kalciumiani Sed-
genilobis wnevian horizontebs, romelTa gantvirTvis area depresiis 
samxreT-aRmosavleTi nawili. arteziuli WaburRilebis saSualebiT gax-
snili es horizontebi iZleva 2-5 l/wm debitis wnevian wylebs. 

Walisa da pirveli Waliszeda terasebis riynari gamoirCeva maRali 
wyalSemcvelobiT, gruntis wylebis araRrma (2-3 m) ganlagebiT, maTi 
mWidro kavSiriT md. iorTan, mniSvnelovani resursebiT (asobiT l/wm), 
gruntis wylebis dabali mineralizaciiT (0,5-0,6 g/l), hidrokarbonatu-
li kalciumiani SedgenilobiTa da kargi sasmeli TvisebebiT.  

auzis miwisqveSa wylebis bunebrivi resursebi ar aRemateba 5 m3/wm-s, 
romelTa umetesoba dakavSirebulia md. ioris WalasTan. saerTod raioni 
ganicdis sasmeli, sameurneo da sarwyavi wylebis did deficits. 

III12 — forovani da napraluri wylebis marneul-gardabnis arteziul 
auzs ukavia didi mTaTaSua depresia, romelic CrdiloeTidan Semosaz-
Rvrulia aWara-TrialeTis naoWa sistemiT, xolo aRmosavleTiT esaz-
Rvreba ioris arteziul auzs. 

marneuli-gardabnis depresiis aluviur naleqebTan dakavSirebulia 
mZlavri gruntis wylebis nakadi, romelic formirdeba mdinareuli 
wylis infiltraciis, atmosferuli naleqebis, irigaciuli wylebisa da 
miopliocenuri asakis zeda horizontebis saSualebiT.  

gruntis wylis nakadi mimarTulia md. mtkvrisaken. md. xramis qveda 
welSi adgili aqvs gruntis wylis nakadis frontalur gamosolvas, rom-
lis jamuri xarji Seadgens 2,5 m3/wm-s. miwisqveSa wyali dabalmineralize-
buli, hidrokarbonatuli kalciumiania. 

auzis jamuri bunebrivi resursebi (ZiriTadad gruntis wylebis), ga-
moTvlili hidrografisa da hidrodinamikuri meTodebiT, Seadgens 17 m3/wm-s. 

III13 — gruntis, napraluri da napralur-karstuli wylebis Zirulis 
kristaluri masivis raions uWiravs saqarTvelos beltis amaRlebuli nawili. 

raioni agebulia Zveli, kristaluri qanebisagan, romlebic gadafaru-
lia mcire simZlavris mezozour-kainozouri vulkanogenur-danaleqi 
warmonaqmnebisagan.  

raionSi ZiriTadad gavrcelebulia gruntis wylebi, romlebic dakav-
Sirebulia kristaluri qanebis eluviur kompleqsTan, baiosis porfiri-
tul seriasTan, carculi asakis kirqvebsa da mergelovan kirqvebTan, mio-
cenis qviSa-riynar, deluviur da aluviur naleqebTan. 
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gruntis mtknari wylebi aseve gvxvdeba md. Zirulasa da Cxerimelas 
Walis terasebis aluvionSi da Waliszeda terasebis fragmentebis kon-
taqtze, maT qveS mdebare ZiriTad qanebTan. deluvionis gruntis wylebi 
xasiaTdeba wyvetili gavrcelebiTa da mcire wyalSemcvelobiT. 

IV. aWara-TrialeTis naoWa zonis wyalwneviani sistemebis hidroge-
ologiuri olqi xasiaTdeba reliefis simaRleebis didi sxvaobiT: nuli-
dan (Savi zRvis sanapiroze) 3000 metramde (mis centralur nawilSi). am 
mTaTa sistemas drenirebas ukeTebs Savi zRvisa (md. Woroxi, aWariswyali, 
Caqviswyali, xaniswyali) da kaspiis zRvis (md. mtkvari da misi marjvena Se-
nakadebi) auzebis mdinareebi. 

olqis dasavleTi nawili Sedis notio subtropikul, xolo aRmosav-
leTi nawili — kontinentur, zomier-notio klimatis zonaSi. amis gamo, 
olqis didi nawili ukavia tyeebs. 

mTavari wyalSemcveli koleqtorebia Sua eocenis vulkanogenur-da-
naleqi da zeda carcis karbonatuli wyebebi. 

IV1 — napraliani wylebis aWara-imereTis wyalwneviani sistema agebu-
lia mZlavri (3 km-mde) warmonaqmnebisagan. 

raionSi farTodaa gavrcelebuli napraluri tipis gruntis wylebi. 
miwisqveSa, umeteswilad, gruntis wylebis bunebrivi resursebi, ga-

moTvlili hidrografis saSualebiT, Seadgens 55 m3/wm-s. 
IV2 — napraluri da napralur-karstuli wylebis TrialeTis wyalwne-

vian sistemas uWiravs aWara-TrialeTis naoWa sistemis centraluri, yve-
laze amaRlebuli nawili. 

forovani tipis gruntis wylebi dakavSirebulia md. mtkvrisa da misi 
mTavari Senakadebis Walis qviSa-riynar aluvionTan. am naleqebisaTvis 
damaxasiaTebelia dabalmineralizebuli, hidrokarbonatuli kalciumia-
ni Sedgenilobis mZlavri wyaroebi.  

gruntis wylebi raionis sasmeli da sameurneo wylebiT momaragebis 
ZiriTadi resursebia. 

raionis centralur nawilSi (borjomis raioni), carcul naleqebSi, 
WaburRilebis saSualebiT gaxsnilia napraluri wyalSemcveli horizon-
tebis mZlavri zona.  

borjomis naxSirorJangiani wylebis sabado Seicavs 2 tipis miwisqveSa 
wylebs: hidrokarbonatul natriumians (borjomis tipi) da dabalminera-
lizebul hidrokarbonatul natriumian-kalciumians. maTi urTierTqme-
debis safuZvelze miiReba Sereuli wylebi. gazuri faza warmodgenilia 
naxSirorJangiT, iSviaTad naxSirorJangTan erTad gvxvdeba meTanic. 

zedacarculi kirqvebi mineraluri wylebis koleqtorebia, xolo 
maTze daleqili fliSuri warmonaqmnebi — wyalupovari saxuravi. minera-
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luri wylebis nakadebi ganitvirTebian vertikalurad, zeviT, antikline-
bis TaRuri nawilebisa da teqtonikuri rRvevebis saSualebiT. 

fliSuri wyeba, romelic mTlianobaSi warmoadgens wyalupovars, 
borjomis raionSi Seicavs dabalmineralizebul (1,0 g/l), hidrokarbona-
tul-sulfatur natriumiani Sedgenilobis Termul wylebs. 

miwisqveSa wylebis bunebrivi resursebi, gamoTvlili hidrografis 
saSualebiT, Seadgens 13 m3/wm-s. 

IV3 — napraluri da napralur-karstuli wylebis Tbilisis wyalwnevi-
an sistemas ukavia aWara-TrialeTis naoWa sistemis aRmosavleTi dabo-
loeba. raionis dasavleT nawilSi reliefi maRalmTiania (2500 metramde), 
xolo aRmosavleTiT — dabalmTiani (400 m).  

gruntis forovani wylebi gavrcelebulia md. mtkvris xeobis Walasa 
da dabali terasebis aluviur, qviSa-riynar naleqebSi, romlebic xasiaT-
debian didi debitebiTa da kargi sasmeli TvisebebiT.  

Zegviswylisa da asureTiswylis xeobebSi gamomavali Termuli wyaro-
ebi dakavSirebulia Sua eocenis vulkanuri wyebis antiklinuri naoWebis 
TaRur nawilebTan.  

q. TbilisSi, 10 km2 farTobze, gamovlenilia 47 l/wm jamuri debitis 
Termuli wylebi.  

Tbilisis Termuli (500C-mde) wylebi WaburRilebis saSualebiT ga-
movlenilia rogorc Sua eocenis vulkanogenur, aseve maT qveviT ganla-
gebul paleocen-qveda eocenis fliSur wyebaSi. 

raionis miwisqveSa wylebis bunebrivi resursebi, gamoangariSebuli 
hidrografis saSualebiT, Seadgens 3 m3/wm-s. 

IV4 — napralovani wylebis axalcixis arteziuli auzis mZlavri wyal-
Semcveli kompleqsia Sua eocenis vulkanogenur-danaleqi wyeba. 

auzis ganapira ubnebSi, am kompleqsis horizontebi Seicavs dabalmi-
neralizebul, hidrokarbonatul natriumian-kalciumian wylebs (sof. 
minaZe, wnisi), xolo Rrmad daZirul ubnebSi — imave qimiuri Sedgenilobis 
Termul wylebs (kur. wyaltubo, abasTumani da sxv.). antiklinis TaRur 

nawilebTan dakavSirebuli wyaroebis temperatura aRwevs 500C-s. gazuri 
faza warmodgenilia atmosferuli warmoSobis azotiT. 

q. axalcixesTan, auzis centralur nawilSi, teqtonikuri rRvevis zo-
naSi, aluvionidan, romelic faravs Suaeocenuri asakis vulkanogenur-
danaleq warmonaqmnebs, gamodis naxSirorJangiani, hidrokarbonatul-
qloriduli magniumiani wyali, romelic SemdgomSi miRebul iqna 1000 
metri siRrmis WaburRilis saSualebiT.  

auzis bunebrivi resursebi, gamoTvlili hidrografis saSualebiT, 
Seadgens 2,3 m3/wm-s. 
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V. arTvin-somxiTis beltis gruntis wylebis hidrogeologiur 
olqs ukavia saqarTvelos teritoriis ukiduresi samxreTi nawili da mo-
icavs axalqalaqis lavur mTianeTs, abul-samsarisa da javaxeTis vulka-
nur qedebs, sadac, ZiriTadad, ar arsebobs tyis safari. 

didi wyalSemcvelobiT gamoirCeva axalgazrda lavuri ganfenebi, 
romelTa sagebSi mezozour-kainozouri asakis danaleq da paleozou-
ramdel kristalur qanebTan kontaqtSi adgili aqvs napralur, hidrokar-
bonatuli kalciumiani Sedgenilobis gruntis wylis mZlavri (ramdenime 
kub. metri wamSi) nakadebis warmoqmnas. gruntis mciredebitiani wylebi 
gavrcelebulia, agreTve, dRis zedapirze gaSiSvlebul yvela formaciis 
egzogenuri napralianobis zonaSi. 

ramdenime punqtSi carcul naleqebSi gvxvdeba mlaSe-tute naxSiror-
Jangiani wylebi (naqalaqevi da varZia ukidures dasavleT, xolo bolnisi 
— aRmosavleT nawilSi), romlebic xasiaTdebian didi gazSemcvelobiTa da 
maRali wnevebiT (25 atmosferomde). ramdenime mcire simZlavris naxSi-
rorJangiani wylebis gamosavlebi cnobilia baiosis porfiritul seriaSic. 

V1 — axalqalaqis lavuri warmonaqmnebis gruntis napraluri wylebis 
raioni moicavs axalqalaqis platos, walkis qvabulsa da eruSeTis mTianeTs. 

deluviuri warmonaqmnebis kompleqsi, warmodgenili efuziuri qane-
bis lodnarisa da RorRisagan, farTodaa gavrcelebuli vulkanuri qede-
bis ZirSi. im ubnebSi, sadac deluvionis nayari daleqilia myinvarul Tix-
narze, gvxvdeba mtknari gruntis wylebis mZlavri wyaroebi (abul-samsa-
ris qedi). 

garda zemoT aRwerilisa, axalqalaqis mTianeTSi, goderZis wyebaSi 
gvxvdeba mineraluri wylebis gamovlinebebi, romlebic dakavSirebuli 
arian Zveli asakis qanebTan. aseT wylebs miekuTvnebian naxSirorJangiani, 
hidrokarbonatuli magnium-kalcium-natriumiani wylebi sof. uravelsa 
da xerTvisTan. zedacarcul-paleocenis naleqebSi, sof. naqalaqevsa da 
varZiaSi WaburRilebiT miRebulia mineraluri (12 g/l), naxSirorJangia-
ni, esentukis tipis wylebi. 

hidrografiT gamoTvlili napraluri gruntis wylebis bunebrivi re-
sursebi Seadgens 19 m3/wm-s. 

V2 — napralovani gruntis wylebis javaxeTis qedis aRmosavleTi fer-
dis raioni farTo mTianeTia, sadac gamoiyofa wyalgamyofi qedebi (lo-
qis, xramis da sxv.) da mdinareebis — xramisa da maSaveras xeobebi. stru-
qturulad raioni warmoadgens depresias. 

meoTxeuli asakis andezit-dolerituli lavuri nakadebi gvxvdeba 
md. xramisa da maSaveras xeobebSi da Seicavs napralur, ZiriTadad, uwne-
vo, mtknar wylebs. kompleqsi xasiaTdeba didi wyalSemcvelobiT, gansa-
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kuTrebiT, lavuri nakadebis qveda nawilebSi. kompleqsis kveba ZiriTadad 
xorcieldeba mdinareuli wylebis infiltraciis xarjze. 

aluviuri naleqebi gvxvdeba md. xramisa da maSaveras xeobebSi, romel-
Ta simZlavre aWarbebs 40 metrs. es naleqebic gamoirCeva maRali wyalSem-
cvelobiT. 

raionis gruntis wylebis bunebrivi resursebi, gamoTvlili hidrog-

rafis saSualebiT, Seadgens 5 m3/wm-s (16). 
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Tavi IX 

miwisqveSa wylebis daxasiaTeba 

9.1. aeraciis zonis miwisqveSa wylebi 

aeraciis zona ewodeba dedamiwis qerqis zeda nawils, romelic mdeba-
reobs dedamiwis zedapirsa da zedapiridan pirvel wyalSemcvel hori-
zonts Soris. 

aeraciis zonaSi Tavisufali sivrce nawilobriv Sevsebulia sxvadas-
xva mdgomareobaSi myofi (dakavSirebuli, kapilaruli, Tavisufal-gra-
vitaciuli wylebi, orTqli da yinuli) wyliTa da haeriT. 

qanebis tenianoba SeiZleba icvlebodes maqsimaluri molekuluri te-
nianobidan srul gajerebamde. aeraciis zonis qanebis tenianobas gansaz-
Rvravs haeris tenianoba da qanebis wyalgamtaroba. qanebis tenianobis ma-
teba amaRlebs wyalgamtarobasa da piriqiT, radgan mSral qanebSi tenis 
didi nawili ixarjeba qanis dasvelebaze. 

aeraciis zonaSi miwisqveSa wylebis moZraoba ganixileba rogorc te-
nis vertikaluri gadatana gravitaciuli da kapilarul-sorbciuli Za-
lebis zegavleniT. aseTi moZraobis erT-erTi saxea Tavisufali gravita-
ciuli wylebis daRmavali dineba (infiltracia) miwisqveSa wylebis pir-
vel horizontamde. paralelurad mimdinareobs wylebis moZraoba zeviT 
orTqlisa da kapilaruli wylebis saxiT miwisqveSa wylebis pirveli ho-
rizontidan dedamiwis zedapirisaken. 

aeraciis zonaSi gamoiyofa Semdegi tipis miwisqveSa wylebi: 1) niada-
gis, 2) infiltrirebadi, 3) zeda wylebi da 4) kapilaruli wylebis arSia 
(ovCinikovi, 1955; devisi da uisti, 1970; v. vsevoloJski, 1991 da sxv.). 

niadagis wylebi warmoiqmneba hidrogeologiuri Wrilis yvelaze ze-
da nawilSi, maTi simZlavre meryeobs ramdenime santimetridan erTeul 
metramde. vinaidan niadagebi ZiriTadad mikroagregatuli Sedgenilobi-
saa da didi raodenobiT Seicavs mcenareebis fesvebs, aq warmoiqmneba 
mtkiced da sustad SekavSirebuli wylebi, agreTve kapilaruli wylebi, 
xolo niadagis intensiuri datenianebisas — Tavisufali gravitaciuli 
wylebi. 
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nax. 10. aeraciis zonis miwisqveSa wylebis sqema 

1 — aeraciis zona; 2 — wylis kapilaruli awevis done; 3 — kapilaruli zona;               
4 — gruntis wylis done; 5 — wyliT gajerebuli zona; 6 — zeda wyali;                               

7 — wyalgaumtari Sre 

infiltrirebadi wylebi gavrcelebulia aeraciis zonaSi niadagis 
wylebsa da gajerebis zonas Soris. am nawils Sualeduri zona ewodeba 
(devisi, uisti, 1970). tenian raionebSi es zona Zalian mcirea an sruliad 
ar aris da piriqiT — mZlavria aridul raionebSi. 

zeda wylebi warmoiqmneba aeraciis zonaSi arsebul sustad wyalgam-
tari an wyalgaumtari lokaluri gavrcelebis mqone qanebis zedapirze. 
es wyalSemcveli fena gamoirCeva sezonuri xasiaTiT da lokaluri gavr-
celebiT. igi mdebareobs gruntis wylebis zeviT da ikvebeba mxolod at-
mosferuli naleqebis xarjze. amis gamo, misi reJimi cvalebadia da 
wylebi advilad binZurdeba. aridul regionebSi zeda wylebi warmodgeni-
lia mineralizebuli, xolo humidur zonebSi — mtknari wylebiT. 

kapilaruli arSiis wylebi gardamavalia aeraciisa da gajerebis zo-
nebs Soris da uSualodaa dakavSirebuli gruntis wylis horizontis Ta-
visufal zedapirTan. am qvezonaSi SeiniSneba qanebis arasruli kapilaru-
li tenianoba. kapilaruli arSiis wylebis simaRle miwisqveSa wylebis ho-
rizontis zedapiridan damokidebulia aeraciis zonis qanebis granulo-
metriul Sedgenilobaze da miwisqveSa wylebis horizontis Tavisufali 
zedapiris cvalebadobaze. am wylebis reJims didi mniSvneloba aqvs ro-
gorc mcenareTa kvebis, ise melioraciis RonisZiebaTa dagegmvis, sairiga-
cio sistemis mSeneblobisa da nagebobaTa mdgradobis TvalsazrisiT.  
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9.2. gruntis wylebi 

gruntis wylebi dedamiwis zedapiridan pirveli mudmivi wyalSemcve-
li horizontis gravitaciuli wylebia, romlebic ganlagebulia pirvel 
wyalgauval fenaze. maT aqvT Tavisufali wylis zedapiri da mWidrod 
arian dakavSirebuli atmosferosTan. gruntis wylebis ganlageba damoki-
debulia mraval faqtorze da icvleba ramdenime sm-dan (humidur zonaSi) 
200-250 m siRrmemde (aridul zonaSi, eroziulad intensiurad danawevre-
bul ubnebze). 

gruntis wylebis kveba ZiriTadad xdeba aeraciis zonis saSualebiT 
atmosferuli naleqebis da orTqlis kondensaciis xarjze, aseve mdina-
ris, sarwyavi arxebis wylebiTa da arteziuli (dawneviTi) wylebiT. 

atmosferuli naleqebis zegavlena gruntis wylebis wyaroebis debi-
tebis cvalebadobaze gansakuTrebiT swrafad SeiniSneba danapralebuli 
da dakarstuli qanebis gavrcelebis raionebSi. aridul zonebSi da ma-
RalmTian regionebSi gruntis wylebi ikvebeba kondensaciuri warmoSobis 
wylebis xarjze. 

gruntis wylebis gantvirTva dedamiwis zedapirze bunebrivad xdeba 
wyaroebis saxiT, aorTqlebiT, qveda horizontebSi gadadeniT da xelov-
nurad. maTi debitebi sxvadasxvaa, cvalebadobs umniSvnelodan ramdenime 
aseul litramde wamSi (lavuri nakadebis gruntis wylebi). 

gruntis wylebis ganlagebis forma damokidebulia qanebis wyalgam-
tarobaze, wyalgaumtari sagebis mdebareobaze, kvebis pirobebze, reli-
efze, gantvirTvis xasiaTze da a.S. 

gruntis wylebis zedapiri rukaze gamoixateba hidroizohifsebiT, 
romlebic wylis doneebis erTnairi simaRleebis (absoluturi an Sefar-
debiTi) wertilebis SemaerTebeli xazebia. hidroizohifsebiani rukis 
daxmarebiT SesaZlebelia ganisazRvros gruntis wylebis nakadis mimar-
Tuleba da daqaneba, ganlagebis siRrme da wyalSemcveli horizontis sim-
Zlavre. gruntis wylebis zedapiris done da forma damokidebulia reli-
efzec, romelic irRveva gantvirTvis ubnebSi. 

hidroizohifsebis rukis saSualebiT SesaZlebelia gadawydes praq-
tikuli sakiTxebi. magaliTad, gruntis wylebis horizontis saSualebiT 
sameurneo obieqtebis wyalmomaragebis da dasaSrobi RonisZiebebis da-
proeqteba da a.S. 

hidroizohifsebis rukis saSualebiT ganisazRvreba: 
1)  gruntis wylebis nakadis mimarTuleba; 
2)  miwisqveSa nakadis daxris sidide mocemul ubanze; 
3)  gruntis wylebis urTierTkavSiri zedapirul wylebTan: I — roca 

gruntis wylebi kvebavs zedapirul wylebs, II — roca zedapiruli wylebi 
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kvebavs gruntis wylebs da III — roca erTdroulad gruntis wylebi 
kvebavs mdinares da mdinare — gruntis wylebs (nax. 11); 

4)  gruntis wylebis doneebi nebismier wertilSi; 
5)  gruntis wylebis nakadis xarji gamoiangariSeba Semdegi formuliT: 

Q=KBhi, 

sadac K gruntis wylebis horizontis filtraciis koeficientia, 
gansazRvruli amotumbvis Sedegad, m2/dRe-RameSi; 

B – gruntis nakadis Sris sigane, m; 

h – gruntis nakadis saSualo simZlavre gamoyofili Sris farglebSi, m;  

i — gruntis nakadis daxris sidide, gansazRvruli hidroizohifsebis 
rukis saSualebiT. 

 

nax. 11. gruntis wylebis kavSiris sqema zedapirul wylebTan 

gruntis wylebis reJimi (donis, xarjis, siCqaris, fizikuri Tvisebe-
bis, qimiuri Sedgenilobisa da sxva maxasiaTeblebis cvalebadoba droSi) 
sakmaod meryevia. 

gruntis wylebis balansis elementebis angariSis dros, Tu dadginda 
damokidebuleba kvebasa da xarjs Soris, SesaZlebelia gamoiyos reJimis 
formirebis ZiriTadi faqtorebi. 

gruntis wylebis ganlagebis xasiaTis, gavrcelebis, kvebisa da reJi-
mis Taviseburebis mixedviT asxvaveben: 1) wyalgamyofebis, 2) mdinareTa 
xeobebis, 3) gamotanis konusebisa da mTiswina Sleifebis, 4) zRvis sanapi-
ro zolis gruntis wylebs. 

wyalgamyofebis gruntis wylebisaTvis damaxasiaTebelia infiltra-
ciuli nakaduri reJimi. mdinareTa xeobebis gruntis wylebis reJimi da-
mokidebulia mdinaris reJimze. gamotanis konusebisa da mTiswina Sleife-
bis gruntis wylebis SemosavliT nawilSi mTavar rols asrulebs konden-
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sacia da zedapiruli nakadebis STanTqma, xolo gasaval nawilSi — miwis-
qveSa wylebis sxva horizontebSi gadadineba da nawilobriv aorTqleba.  

zRvis sanapiro zolis gruntis wylebs axasiaTebs Semdegi specifiku-
ri Tvisebebi: atmosferuli naleqebi da kondensaciuri wylebi grovdebi-
an qviSis forebSi, zRviuri warmoSobis mariliani wylebis zeviT. mtknari 
wylebi linzebis saxiT tivtivebs marilian wylebze, xolo maTi reJimi 
mTlianad damokidebulia atmosferul naleqebsa da aorTqlebaze. 

 

nax. 12. gruntis wylebis linzis ganlageba qviSis diunaSi zRvis sanapiroze 

1 — qviSebi, gajerebuli mtknari wylebiT; 
1a — qviSebi, gajerebuli mariliani wylebiT; 
2 — Tixnari qviSis Sua SreebiT da linzebiT. 

gruntis wylebs axasiaTebs ganeduri da vertikaluri zonaloba. pir-
velze ZiriTadad moqmedebs klimaturi faqtorebi, didi mniSvneloba 
aqvs eroziis siRrmes, qanebis koleqtorul Tvisebebsa da Sedgenilobas. 

o. langes mixedviT CrdiloeTidan samxreTisaken gamoiyofa 3 zona:             
I — maradmzrali zona, 2 — Warbi tenianobis zona da 3 — naxevrad ariduli 
da ariduli zonebi. 

i. garmonovi gruntis wylebis zonalobis safuZvlad iRebs hidrogeo-
logiur maCveneblebs: gruntis wylebis mineralizaciasa da qimiur Sedge-
nilobas. CrdiloeTidan samxreTisaken hidrokarbonatuli kalciumiani ti-
pi icvleba sulfaturi natriumianiT da Semdeg qloriduli natriumianiT. 

kavkasiaSi — mTagorian qveyanaSi, gruntis wylebi ufro vertikalur 
zonalobas emorCileba, rac simaRlis mixedviT klimatis cvalebadobis 
Sedegia. magaliTad, kavkasionis qedis maRalmTian nawilSi gruntis wyle-
bi warmodgenilia ultramtknari mineralizaciis hidrokarbonatuli 
kalciumiani Sedgenilobis wylebiT, mTaTaSueTis vakeze wylis minerali-
zacia gazrdilia 0,5-1,0 g/l-mde, xolo kaspiispireTis aridul zonaSi aR-
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wevs 15-20 g/l-s, wylebis qimiuri Sedgeniloba sulfaturi natriumiani 
da qloridul-sulfaturi natriumiania.  

9.3. arteziuli wylebi 

wyalSemcvel fenaSi arsebul miwisqveSa wylebs ewodeba arteziuli, 
Tu es fena moqceulia wyalgaumtar fenebs Soris da aqvs hidrostatiku-
ri dawneva, romelsac SeuZlia wyali amoiyvanos wyalgaumtari saxuravis 
doneze maRla.  

arteziuli wylebi, rogorc wesi, dakavSirebulia fenebriv danaleq 
wyebebTan. garkveul pirobebSi geologiur-struqturuli, geomorfo-
logiuri da hidrogeologiuri Taviseburebebis mixedviT arteziuli 
wylebi gamovlindeba Sadrevnebis an aRmavali wyaroebis saxiT. 

arteziuli wylebis maxasiaTeblebi Semdegia: 
1) dawneviTi wylebis horizonti moqceulia wyalgaumtar fenebs Soris; 
2) misi dawnevis, kvebisa da gantvirTvis areebi ar emTxveva erTmaneTs 

da dacilebulia garkveuli manZiliT; 
3) WaburRiliT gaxsnisas wylis done yovelTvis amodis wyalgaumtari 

saxuravis zeviT; 
4) misi reJimi ufro damyarebulia, vidre gruntis wylebis reJimi; 
5) arteziul auzebSi umeteswilad daculia vertikaluri hidrogeo-

qimiuri zonaloba — siRrmis zrdasTan erTad matulobs wylebis minera-
lizacia. 

a. ovCinikovi (1955) gamoyofs arteziul auzsa da arteziul ferdobs. 
arteziul auzi ewodeba sinklinur struqturaSi ganlagebul dawne-

viTi wyalSemcveli fenebis an kompleqsebis erTobliobas, romelSic mi-
wisqveSa wylebi moZraobs hidrostatikuri dawnevis zegavleniT. igi moi-
cavs kvebis, dawnevisa (gavrcelebis) da gantvirTvis areebs. 

arteziuli auzis kvebis are gavrcelebis aresTan SedarebiT mcire 
farTobs moicavs da am fenis gaSiSvlebuli da amaRlebuli nawilia. kve-
bis areSi xdeba atmosferuli naleqebis, zedapiruli wylebisa da grun-
tis wylebis infiltracia. garda amisa, arteziuli auzis kveba SesaZlebe-
lia xdebodes mis qveviT ganlagebul dawneviTi horizontis xarjze.  

arteziuli auzis gantvirTvis are mdebareobs dabal niSnulebze. gan-
tvirTva xdeba rogorc wyaroebisa da Sadrevnebis saxiT (WaburRilebi), 
aseve farulad — gruntis wylebSi an zRvis fskerze (submarinuli gan-
tvirTva), rasac adgili aqvs q. gagris midamoebSi.  
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nax. 13. arteziuli auzis sqema (a. ovCinikovi) 

a — gruntis wylebis gavrcelebis zona; b — arteziuli horizonti;                   
g — kvebis are; d — dawnevis are; e — gantvirTvis are. 

1 — dawnevis sidide, romelic mdebareobs dedamiwis zedapirze maRla;  
2 — dawnevis sidide, romelic mdebareobs dedamiwis zedapiris qveviT;  
3 — arteziuli horizontis simZlavre 

Rrmad ganlagebuli arteziuli horizontebis gantvirTva xdeba teq-
tonikuri rRvevebis saSualebiT, magaliTad, kolxeTis arteziul auzSi 
2000-3000 metr siRrmeze neokomis kirqvebis horizonti Seicavs mtknar 
wyals (1-2 g/l), rac utyuari niSania imisa, rom es mZlavri wyalSemcveli 
horizonti rRvevis zonaSi ganicdis farul gantvirTvas (15).  

faruli gantvirTva xdeba kolxeTis dablobze, sadac l. xaratiSvi-
lis (1964) prognoziT meoTxeuli asakis arteziuli, wyalSemcveli hori-
zontidan gruntis wylebSi unda xdebodes arteziuli wylebis gantvir-
Tva, saSualod, 10 m3/wm-s odenobiT.  

Semdgomma gamokvlevebma (i. miqaZe) daadastures l. xaratiSvilis mo-
sazreba, rom kolxeTis daWaobebis erT-erTi faqtori arteziuli wyle-
bia. uaxlesi monacemebiT arteziuli wylebis gantvirTva dablobis cen-
tralur nawilSi (1750 km2-ze) Seadgens 15 m3/wm-s, xolo gadadinebis modu-
li — 8,4 l/wm/km2-s  (i. miqaZe, 2003). 

arteziuli ferdobi asimetriul auzia, romelic warmoiqmneba fene-
bis monoklinuri ganlagebisas, rodesac wyalSemcveli fenebi siRrmeSi 
daZirvasTan erTad gamoisolebian an faciesurad icvlebian sustadwyal-
gamtari qanebiT. 

arteziuli ferdobi xasiaTdeba specifikuri hidrodinamikiT, rac 
ganpirobebulia wyalSemcveli horizontis ganlagebis geologiuri Tavi-
seburebiT. 
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arteziuli ferdobebi gvxvdeba mTiswina da mTaTaSua gaRunvebSi da 
zRvis akvatoriebis ferdobebze, magaliTad, kavkasionis samxreTi fer-
dis dasavleTi nawili, romelic iZireba Savi zRvis akvatoriisaken. 

arteziuli wylebis reJimis Taviseburebaa drekadi xasiaTi, romelic 
dawnevis zemoqmedebiT SekumSuli wylis gafarToebasTan aris dakavSire-
buli. igi ufro stabiluria, vidre gruntis wylebis reJimi. 

 

nax. 14. geosinklinuri tipis arteziuli auzebi 

I — Caketili auzi; II — Ria auzi zustad gamoxatuli kvebisa da gan-
tvirTvis areebiT; 

1 — dawneviTi horizontis qviSebi da qviSaqvebi; 2 — wyalgaumtari qanebi; 
3 — Tixebi; 4 — naklebad wyalgamtari qanebi; 5 — granitebi 

arteziuli wylebis rezervuarebi Seicavs rogorc mtknar sasmel-sa-
meurneo, ise mineralur, samrewvelo da Termuli wylebis did resursebs. 

saqarTvelos teritoriaze arteziuli auzebi ZiriTadad cnobilia 
saqarTvelos beltis farglebSi (i. buaCiZe, 1970). aq mdinareebis — rionis, 
mtkvrisa da alaznis aluviur velebze gamoiyofa 12 meore rigis arteziu-
li auzi, romlebic ZiriTadad Seicaven infiltraciul miwisqveSa wylebs. 
arteziul auzebSi kargadaa gamosaxuli vertikaluri hidrogeoqimiuri, 
gazuri da geoTermuli zonaloba: siRrmesTan erTad matulobs wylis mi-
neralizacia (0,2-dan 330 g/l-mde) da temperatura (10-dan 1000C-mde), xo-
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lo qimiuri Sedgeniloba icvleba Semdegnairad: hidrokarbonatuli kal-
ciumiani gadadis sulfatur kalciumianSi, xolo Semdeg qloridul nat-
riumianSi da bolos — qloriduli kalcium-natriumianSi. paralelurad 
icvleba wylis gazuri Sedgeniloba — azotian wylebs enacvleba meTania-
ni wylebi.  

magram gvxvdeba Sereuli hidrodinamikuri da hidroqimiuri zonalo-
bac, magaliTad, kodoris, samegrelosa da kolxeTis arteziul auzebSi, 
sadac qveda paleogenisa da zeda carcis karbonatuli naleqebis minera-
lizebuli (12-14 g/l), meTaniani, qloriduli natriumiani wylebis hori-
zontis qveS ganlagebulia mtknari (1,3-1,5 g/l) sulfaturi kalciumiani 
Sedgenilobis azotiani Termebis Semcveli neokom-luzitanuri asakis 
(qveda carci) wyalSemcveli horizonti.  

9.4. napraluri da karstuli qanebis miwisqveSa wylebi 

kldovani qanebis SeRwevadoba da wyalSemcveloba ganisazRvreba nap-
ralianobiT da forianobiT, romelTagan napralianoba gadamwyvetia. nap-
ralianobas axasiaTebs maTi orientireba, gaxsniloba da sicarielis koe-
ficienti.  

napralTa mraval sistemas Soris fenaSi xSirad SeiniSneba ramdenime 
mimarTulebis napralTa sistema, romlebic gansazRvraven qanebis SeRwe-
vadobis xarisxs. 

bunebaSi arsebobs makro- (>0,1 mm) da mikronapralebi (<0,1 mm), romle-
bic sxvadasxva intensivobiT arian Sevsebuli mineraluri masiT, ris mi-
xedviTac gamoiyofa Ria da daxuruli tipis napralebi. 

napralTa sicarielis koeficienti damokidebulia napralis sigrZe-
ze, mis gaxsnilobaze da napralis sibrtyis farTobze. napralTa sicarie-
lis koeficienti qanis forianobis koeficientis analogiuria. 

arCeven napralTa 3 genetikur jgufs: liTogenetikurs, teqtonikur-
sa da egzogenurs. 

liTogenetikuri napralebi warmoiqmneba danaleqi qanebis formire-
bis dros. es aris wvrili napralebisa da bzarebis xSiri sistema, romel-
TaTvisac ZiriTadad damaxasiaTebelia susti gaxsniloba.  

teqtonikuri napralebi, romlebic viTardebian fenebSi rogorc da-
naoWebis Sedegad, ise wyvetiTi dislokaciebis dros, iwveven qanebis in-
tensiur daSlas, rac mniSvnelovnad zrdis maT wyalgamtarobas. 

egzogenur napralTa sistemisaTvis damaxasiaTebelia didi farTob-
rivi gavrceleba da araRrma ganlageba. qanebis gamofitvis procesis 
Sedegia maTi intensiuri danapraleba, xolo wvrildispersiul qanebSi — 
napralTa kolmatacia da daxurva. 
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napraluri miwisqveSa wylebi farTodaa gavrcelebuli hidrogeolo-
giuri masivebis farglebSi da SedarebiT mcired — fenebrivi auzis peri-
feriebze. isini SeiZleba iyos dawneviTi da udawnevo. 

udawnevo napraluri wylebis horizonti moicavs hidrogeologiuri 
Wrilis zeda nawils, romelic ganicdis egzogenuri procesebisa da re-
liefis uSualo zegavlenas. zonis SeRwevadoba Zlier cvalebadia da xSir 
SemTxvevaSi wyaluxvi ubnebis mezoblad SeiZleba iyos wyalgaumtari ub-
nebic. wyalSemcveli zonis simZlavre gamofitvis zonis Sesatyvisia da 
icvleba 20-200 m-is farglebSi, rac, Tavis mxriv, damokidebulia geolo-
giur agebulebaze da egzogenur faqtorebze. 

magmur, metamorful da mkvriv danaleq qanebSi siRrmeSi napraliano-
ba klebulobs, e.i. klebulobs gawylianebac. 

miwisqveSa wylebis mZlavri nakadebi damaxasiaTebelia efuziuri qane-
bis zogierTi saxesxvaobisaTvis (andezit-bazaltebi). andezit-bazalte-
bis lavebis maRali filtraciuli Tvisebebi ganpirobebulia gacivebis 
napralebis gaxsnilobiT da reliefis dabal niSnulebze (xeobebSi) maTi 
ganlagebiT. amis magaliTia walka-axalqalaqis lavuri nakadebis mZlavri 
wyaroebi (TrialeTis — 3,0 m3/wm, ablaris — 2,5 m3/wm). 

msoflioSi cnobili giganturi wyaroebidan aRsaniSnavia havais kun-
Zulebis lavur nakadebTan dakavSirebuli wyaroebi, romelTa jamuri de-
biti 110-140 m3/wm-s aRwevs (klimentovi, bogdanovi, 1977). 

hidrogeologiuri masivebis udawnevo napraluri wylebi ZiriTadad 
ikvebeba atmosferuli naleqebiT da zedapiruli wylebiT, gantvirTva ki 
xorcieldeba daRmavali wyaroebis saSualebiT mdinareTa xeobebSi an mo-
sazRvre arteziul auzSi gadadinebiT. 

gamofitvis zonis napralur miwisqveSa wylebs SeiZleba hqondeT daw-
nevac, rac gamowveulia wyalgaumtari gamofitvis qerqis arsebobiT an 
napralTa sistemis SemcirebiT siRrmeSi. 

hidrogeologiur masivebSi, romlebic ZiriTadad Sedgeba kristalu-
ri qanebisagan, rogorc wesi, gavrcelebulia mtknari wylebi. 

napraluri wylebis gansakuTrebul jgufs warmoadgens teqtonikuri 
rRvevebis zonebsa da napralebTan dakavSirebuli wylebi, romlebic Zar-
Rvul-napraluri da ZarRvuli wylebis saxeliTaa cnobili. 

teqtonikuri rRvevebi farTodaa ganviTarebuli axalgazrda naoWa 
olqebSi, SedarebiT iSviaTad — kristalur farebze da platformebze. 
rRvevis zonebi xSirad Sevsebulia namsxvrevi masaliT. rRvevis zonebis 
ZarRviseburi xasiaTi gansazRvravs maT, rogorc wyalSemcveli koleq-
toris, kvebis, moZraobisa da gantvirTvis specifikur pirobebs, ris ga-
moc isini warmoadgenen hidrogeologiuri rezervuarebis gansakuTre-
bul tips. 
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ZarRvul-napraluri da ZarRvuli wylebi ZiriTadad warmoqmnis Seda-
rebiT viwro da xazobriv nakadebs. es wylebi ZiriTadad dawneviTia da 
moZraobs sakmaod did siRrmeebSi. wneva hidrostatikuria, rac uzrun-
velyofs am tipis wylebisaTvis damaxasiaTebel didi debitis aRmavali 
wyaroebis arsebobas depresiul ubnebSi da Rrma xeobebSi. 

ZarRvul-napraluri wylebi Tavisi gazuri SedgenilobiT da qimiuri 
bunebiT sakmaod mravalferovania. araRrma (100-200 m) rRvevebis zonebSi 
wylebi Cveulebriv mtknaria da arafriT gansxvavdeba napraluri wylebi-
sagan. ufro Rrma rRvevebis SemTxvevaSi wylebi SeiZleba iyos minerali-
zebuli, Termuli, siRrmuli gazebis (naxSirorJangi) TanxlebiT. Rrma 
rRvevis xazebi warmoadgenen siRrmuli cirkulaciis wylebis gantvir-
Tvis zonebs (hidrogeoqimiur anomaliebs). 

kavkasionis mTavari qedis samxreTi ferdisa da aWara-TrialeTis nao-
Wa zonis teqtonikuri aqtivobis ubnebTan dakavSirebulia cnobili nax-
SirmJava wylebis sabadoebi: avadxara, uwera, bagiaTa, vaJas wyaro, maqar-
Ta, borjomi, sairme, nabeRlavi da sxv. amave regionSi gavrcelebulia 
azotiani da gogirdwyalbadiani Termebi: TorRvas abano, abasTumani, 
Tbilisi da a.S.  

napraluri wylebi naklebad ganicdis dabinZurebas.  
karstuli wylebi damaxasiaTebelia kirqvebis, dolomitebis, TabaSi-

riani da qvamariliani fenebisaTvis. 
bunebaSi yvelaze xSirad gvxvdeba karbonatuli karsti. karstuli 

procesebis intensivoba, sicarieleebis forma, sidide da gavrceleba di-
dad aris damokidebuli qanebis napralianobasTan. karstuli zedapiruli 
formebi: Zabrebi, napralebi, Webi, Saxtebi, mSrali xeobebi da sxva forme-
bi xels uwyoben zedapiruli wylebisa da atmosferuli naleqebis inte-
nsiur CaJonvas siRrmeSi. dakarstul mTagorian raionebSi mcire zomis 
mdinareebi TiTqmis mTlianad STainTqmebian karstul sicarieleebSi. 

saqarTveloSi karstuli procesebi ZiriTadad ganviTarebulia da-
savleT saqarTvelos paleogenuri da zeda carculi karbonatuli nale-
qebis, neokomis da neokom-luzitanis asakis kirqvebSi, agreTve kavkasio-
nis mTavari qedis samxreTi ferdis zeda iuruli karbonatuli fliSis na-
leqebSi. 

qanebis dakarstulobis xarisxi izrdeba miwisqveSa wylebis aqtiuri 
cirkulaciis zonaSi, romelic ganisazRvreba regionaluri eroziis bazisiT. 

karbonatul qanebSi wylis agresiuloba didad aris damokidebuli 
masSi gaxsnili naxSirorJangis raodenobaze. amis gamo, karstuli proce-
sebi Zlier intensiurad mimdinareobs gamofitvis napralebSi da teqto-
nikur napralTa zeda zonaSi. 
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nax. 15. karstuli wyaroebis sqema 

1 — napralebi; 2 — karstuli sicariele; 3 — arxi sifoniT; 4 — sifonuri 
periodulad moqmedi wyaro; 5 — karstuli wyalSemcveli horizontis done;              
6 — karstuli arxi; 7 — mudmivad moqmedi wyaro; 8 — zRvis donis qveviT 
mdebare karstuli arxi; 9 — submarinuli wyaro 

karstuli wylebis reJimi gamoirCeva debitisa da donis mkveTri cva-
lebadobiT, rac araTanabari kvebiTa da moZraobiT aris gamowveuli. wya-
roebis debitebi icvleba sezonurad da gansxvavdeba didi amplitudebiT. 

msoflioSi cnobili didi karstuli wyaro — vokluza (safrangeTi) 
dakavSirebulia neokomis kirqvebTan, misi xarjia 152 m3/wm, xolo saSua-
lowliuri xarji — 17 m3/wm. vokluzis wyaros kvebis areSi mosuli atmos-
feruli naleqebis 60% ixarjeba am wyaros kvebaze (marinovi, tolstixini, 
1973). 

saqarTvelos cnobili karstuli mdinareebia reprua (1,5 m3/wm), reC-
xiswyali (1,7-26 m3/wm), muJava (3,5 m3/wm) abaSa, olori da sxv. 

karstuli wylebis moZraobisa da reJimis mixedviT gamoiyofa Semdegi 
hidrogeodinamikuri zonebi: 

1) aeraciis, sadac xdeba wylis infiltraciuli da influaciuri moZ-
raoba zevidan qveviT; 

2) miwisqveSa wylebis donis sezonuri cvalebadobis(freatuli zona); 
es zona wyalmcirobis periodebSi warmoadgens aeraciis zonas, sadac 
xdeba vertikaluri infiltracia, xolo wyalsiuxvisas — uerTdeba qveda 
(gajerebis) zonas, romelSic wyali moZraobs mdinarisaken; 
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3) sruli gajerebis, romelic mdebareobs hidrografiuli qselis 
drenirebis zonaSi, sadac wyali moZraobs ZiriTadad mdinarisaken, nawi-
lobriv qvevidan zeviT; 

4) siRrmuli moZraobis, sadac wylis moZraoba emTxveva miwisqveSa 
wylebis regionuli nakadis mimarTulebas. 

karstuli wylebi qimiuri SedgenilobiT sakmaod mravalferovania. 
karbonatuli qanebi Seicavs mtknar hidrokarbonatul kalciumian 
wylebs, TabaSiriani qanebi — mineralizebul sulfaturkalciumians, xo-
lo marilis fenebi — qloridul natriumiani Sedgenilobis marilwylebs. 

karstuli wylebi advilad binZurdeba da swrafad imRvreva wvimebis 
periodebSi (l. vladimirovi, 1970). 

9.5. maradmzrali raionebis miwisqveSa wylebi 

maradmzrali ewodeba regionebs, sadac qanebis saSualowliuri tem-
peratura uaryofiTi an nulovania da aseT temperaturas inarCuneben di-
di xnis ganmavlobaSi. amis gamo miwisqveSa wylebi umTavresad gayinul 
mdgomareobaSia. 

maradmzrali qanebis gavrcelebis teritorias dedamiwaze uWiravs 35 
mln km2-ze meti farTobi an xmeleTis 25% (r. bleki. 1954). igi moicavs ev-
raziisa da amerikis CrdiloeT nawils, arqtikis kunZulebs, grenlandias, 
antarqtidasa da yvela kontinentis maRalmTian sartyels. 

maradmzrali raionebi gamoirCeva Semdegi TaviseburebebiT: 1) wylis 
molekulis arsebobiT samive fazaSi; 2) am fazebsa da qanebs Soris urTi-
erTkavSiriT; 3) kargi wyalgamtari qanebis gayinvis SemTxvevaSi wyalgaum-
tarad gardaqmniT. 

maradmzrali raionebisaTvis damaxasiaTebelia Semdegi tipis miwis-
qveSa wylebi: mzralzeda, mzralSua, mzralqveda da gamdnari zonis gam-
Woli (talikebi). 

mzralzeda wylebi mdebareobs maradmzrali qanebis zeviT. am wyle-
bisaTvis mzrali qanebi warmoadgenen wyalgaumtar sagebs. maTi ganlage-
bisa da reJimis mixedviT gamoyofen: sezonurad gayinul, sezonurad na-
xevrad gayinul da sezonurad gauyinav zonebs. 

sezonurad gayinuls miekuTvneba wylebi, romelTa reJimis damaxa-
siaTebeli Tavisebureba Txevadi fazis sezonuri (2-dan 6 Tvemde) arsebo-
baa. es wylebi ganviTarebulia TiTqmis yvelgan, maTi moZraoba ganpirobe-
bulia qveda gayinuli fenis zedapiris xasiaTiT, romelic Cveulebriv 
imeorebs dedamiwis zedapiris konfiguracias. amitom am wylebis gan-
tvirTva xdeba mdinareTa xeobebis depresiebSi.  
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galRobili fenis simZlavre matulobs CrdiloeTidan samxreTis mi-
marTulebiT, maRalmTian regionebSi ki absoluturi niSnulis Semcire-
basTan erTad. CrdiloeTSi, arqtikis raionebSi, gamdnari fenis sisqe ar 
aRemateba 1,0-1,5 m-s, xolo samxreTiT (iakutiis samxreTi nawili) simZlav-
rem SeiZleba 4 m-s gadaaWarbos. 

sezonurad naxevrad gayinuli wylebi iSviaTad gvxvdeba iq, sadac 
kargi wyalgamtarobis mqone qanebi zemodan ganlagebulia galRobil fe-
naze. aseT SemTxvevaSi moqmedi fenis wylebi mTel simZlavreze ar iyineba 
da fena mis qveda nawilSi wyals Seicavs Txevad fazaSi. aseTi ubnebi da-
kavSirebulia gamotanis konusebTan, mdinaris xeobebsa da tbebTan. 

sezonurad gauyinavi wylebi dakavSirebulia aragamWol gamdnar zo-
nasTan, romelTa simZlavre gacilebiT mcirea, vidre maradmzrali fena. 
gamdnari Txevadi wylis zonebi warmoiqmneba mdinareebis gaswvriv, tbebis 
terasebisa da gamotanis konusebis qveS. isini xasiaTdebian kvebis sakmaod 
didi ariT da zedapiruli gauyinavi wylebis nakadebiT. 

mzralzeda wylebis reJimi pirdapir aris damokidebuli zedapiruli 
wylebis reJimze, maTi mineralizacia meryeobs 0,1-dan 0,5 g/l-mde, xolo 
qimiuri Sedgeniloba hidrokarbonatuli magnium-kalciumiania. 

tbisqveSa gamdnari zonis wylebi ZiriTadad warmoiqmneba tbis Rrma 
depresiul raionebSi da gvxvdeba rogorc mtknari, ise mariliani Sedge-
nilobis. 

mzralSua wylebi ewodeba Txevadi wylebis wyalSemcvel fenebs, rom-
lebic moTavsebulia maradmzral fenebs Soris.  

gamoyofen mzralSua wylebis 2 jgufs: dadebiTi da uaryofiTi tempe-
raturebiT. 

dadebiTtemperaturiani mzralSua wylebi ZiriTadad formirdeba 
aragamWoli, gamdnari zonis araTanabari gaTbobis an gacivebis pirobeb-
Si, ris Sedegadac gamdnari zonis qveda nawilSi wyali garkveuli droiT 
rCeba Txevad mdgomareobaSi. 

Txevadi wyali aseve SeiZleba dagrovdes gayinul fenebs Soris, Tu 
fenis wyalgamtaroba didia da mas hidrodinamikuri kavSiri aqvs gamWol 
gamdnar zonasTan. aseTi pirobebi xSirad iqmneba mdinareebisa da tbebis 
qveS. 

mzralSua wylebis gantvirTva xdeba wyaroebis saxiT, romlebic xSi-
rad qmnian didi zomis minayinebs. maTma debitma SeiZleba 40-160 l/wm-s mi-
aRwios. 

uaryofiTtemperaturiani mzralSua wylebi ZiriTadad gavrcelebu-
lia maradmzrali qanebis wyebaSi. aseT SemTxvevaSi Txevadi wylis arsebo-
ba ganpirobebulia mxolod maTi maRali mineralizaciiT, romelic cva-
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lebadobs 35-dan 320 g/l-mde, ris gamoc maTi gayinvis temperatura gayi-
nuli fenis temperaturaze dabalia. 

mzralqveda wylebi ewodeba maradmzrali fenis qveS ganlagebul 
Txevad wylebs. maT Soris gamoyofen: kontaqturs, arakontaqturs da 
`siRrmul” mzralqveda wylebs. kontaqturs miekuTvneba uSualod mzra-
li fenis qveS ganlagebuli da masTan aqtiur siTbur urTierTobaSi myo-
fi wylebi. imis mixedviT, Tu ra sisqisaa maradmzrali fena da aris Tu ara 
hidravlikuri kavSiri zedapirul wylebTan, kontaqtur wylebs SeiZleba 
hqondeT rogorc dadebiTi, aseve uaryofiTi temperatura. 

gamWoli, gamdnari zonis wylebi ewodeba maradmzrali fenis im zo-
nas, romelic garkveul farTobze warmodgenilia gamdnari wylebiT. 
wylis moZraoba aseT zonaSi SeiZleba xdebodes rogorc zevidan qveviT, 
aseve qvevidan zeviT.  

am zonis wylebSi gamoyofen: meteogenur, teqtonikur da Termogenu-
li warmoSobis wylebs. 

meteogenuri gamWoli gamdnari wylis zona warmoiqmneba mzis siTbosa 
da zedapiruli wylebis zemoqmedebiT, aseTi zonebi mzralSua da mzral-
qveda wylebis kvebis wyaroa. 

teqtonikuri, gamWoli wylis zonebi dakavSirebulia wyalSemcvel 
teqtonikur rRvevebTan, romlebic amaRlebul adgilebSi warmoadgenen 
kvebis areebs, xolo depresiebSi — gantvirTvis areebs. es zonebi Seicaven 
miwisqveSa wylebis did resursebs (100-dan 1500 l/wm-mde), gansakuTrebiT 
Tu dakavSirebulia karbonatul qanebTan. 

Termogenuli, gamWoli, gamdnari wylis zonebi dakavSirebulia Ta-
namedrove vulkanizmis an neoteqtonikuri aqtivobis raionebTan, romle-
bic imyofebian dedamiwis siRrmeSi arsebuli siTburi nakadis gavlenis 
qveS. aseT zonebSi siTbos gadacema xdeba an qanis meSveobiT, an Termuli 
wylebis zemoqmedebiT. amis magaliTia Citis olqSi 500-600 m simZlavris 

maradmzrali fenidan amomavali 40-500C Termuli wyali (v. vsevoloJski, 
1991). 

maradmzrali qanebis gavrcelebis regionebSi, specifikuri hidro-
geologiuri pirobebidan gamomdinare, gamoiyofa miwisqveSa wylebis sa-
badoebis 3 samrewvelo tipi (n. plotnikovi, 1963): 

I — mdinaris kalapotqveSa da tbebqveSa gamWoli talikebis, marad-
mzrali qviSur-xvinWa naleqebis udawnevo nakadebi, romelTac aqvT didi 
praqtikuli mniSvneloba (centralizebuli wyalmomaragebis dros wyal-
amRebis jamuri debiti aRwevs 300-500 l/wm-Si). 
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nax. 16. maradmzrali qanebis qveviT arsebuli arteziuli auzebi 

a — teqtonikur depresiaSi; b — mcire sinklinur naoWSi; 1 — granitebi;              
2 — Tixebi; 3 — wyalSemcveli qviSebi; 4 — wyalSemcveli karbonatuli qanebi;            
5 — mudmivi gamyinvarebis qveda sazRvari; 6 — arteziuli wylis WaburRili 

II — maradmzrali qanebis qveviT arsebuli arteziuli auzebis dawne-
viani wylebi gavrcelebulia mcire naoWa struqturebSi da teqtonikur 
depresiebSi (nax. 16).  

maT aqvT didi praqtikuli mniSvneloba (centralizebuli wyalmo-
maragebis dros wyalamRebis jamuri debiti aRwevs 200-300 l/wm-Si).  

III — teqtonikuri rRvevebis zonebis gamWoli talikebis fenebSorisi 
dawneviani nakadebi (centralizebuli wyalmomaragebis dros wyalamRe-
bis jamuri debiti aRwevs 100 l/wm-Si). 

 

9.6. siRrmuli da Tanamedrove vulkanuri raionebis miwisqveSa 
wylebi 

 
siRrmuli wylebi miwisqveSa wylebis im kategorias miekuTvneba, ro-

mlebic qanebis SemWidroebis, geoteqtonikuri daZabulobis, mantiidan 
fluidebis SemoWrisa da sxva faqtorebis moqmedebis Sedegad iZenen ano-
malurad did dawnevas.  
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aRniSnuli faqtorebi damaxasiaTebelia sxvadasxva geologiuri age-
bulebis raionebisaTvis, ris mixedviTac siRrmuli wylebi iyofa:  

1) fenebrivi auzebis; 
2) kristaluri fundamentisa da 
3) siRrmuli rRvevebis zonebis wylebad. 
pirvel SemTxvevaSi meoresTan SedarebiT Warbobs pasiuri mizezebi 

(gravitacia, qanebis plastikuroba, naxSirwylebis arseboba da a.S.), mesa-
meSi — mTavari faqtoria kolosaluri endogenuri Zalebi. 

siRrmuli wylebis gavrcelebisa da gamovlinebis yvelaze tipuri 
SemTxvevaa fenebrivi auzis magaliTi. kerZod, siRrmul wylebs miekuT-
vneba Zlier gaZnelebuli cirkulaciis hidrogeodinamikuri zonis wyle-
bi da navTobisa da gazis sabadoebTan dakavSirebuli wylebi. 

plastikur danaleq qanebs, erTi mxriv, axasiaTebs miwisqveSa wylebis 
hidrostatikuri wnevisagan izoliaciisa da, meore mxriv, hidrogeostati-
kuri wnevis warmoqmnisa da SenarCunebis unari. amgvari suraTi SeiniSneba 
SedarebiT axalgazrda asakis qviSian-Tixian naleqebTan dakavSirebul mi-
wisqveSa wylebSi, sadac fenebrivi wnevebi aRweven Zalian did sidideebs. 

alpuri naoWa olqis kainozouri periodis sedimentaciur Rrmuleb-
Tan aris dakavSirebuli moqmedi talaxis vulkanebi, romelTa formire-
bis kerebis siRrmem SeiZleba 10-12 km-s miaRwios. maTi warmoqmnis Ziri-
Tad mizezad miiCneven teqtonikur moZraobebs. WaburRilebiT aseTi na-
leqebis gaxsnisas warmoiqmneba Zlieri Sadrevnebi.  

talaxis vulkanebi cnobilia saqarTveloSic: axtala, fxoveli, baida, 
qila-kupra, tiulki-tapa da sxv. talaxis vulkanebidan amoifrqveva meTa-
niani, qloriduli natriumiani, mineralizebuli (13-36 g/l) wylebi (i. mi-
qaZe, 2002).  

siRrmuli wylebi xasiaTdeba pulsaciuri reJimiT: wyalSemcveli ho-
rizontis gaxsnis Semdeg, rogorc wesi, debiti TandaTan an swrafad ik-
lebs wnevis Semcirebis gamo.  

siRrmuli wylebi xSirad poligenetikuri warmoSobisaa da warmoad-
gens maRalmineralizebul marilwylebs mikroelementebis gazrdili Sem-
cvelobiT. 

Tanamedrove vulkanuri raionebis miwisqveSa wylebi dakavSire-
bulia regionebTan, romlebic imyofebian vulkanuri kerebis gavlenis 
qveS. es aris alpuri da wynari okeanis aqtiuri naoWa zoli — 98% da Zveli 
kontinentebis axalgazrda rRvevebi — 2%. 

es regionebi gamoirCeva siTburi nakadis maRali maCveneblebiT, sa-
dac miwisqveSa wylebi iZens maRal temperaturebs da imyofeba maRali 
wnevebis qveS. 
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vulkanur regionebSi miwisqveSa wylebis zedapiruli gamovlinebis 
saxeebia: fumarolebi, geizerebi, cxeli orTqlis nakadebi da Termuli 
wyaroebi. 

fumarolebi vulkanis elementebis zedapiruli gamovlenaa. vulka-
nis moqmedebis stadiis mixedviT fumarolebs SeiZleba hqondeT sxvadas-
xva temperatura da Sedgeniloba: 

1) uSualod fumarolebi, romlebic ZiriTadad warmodgenilia qloris, 
gogirdisa da naxSirmJava gazebiT, romelTa temperatura 8000C aRwevs; 

2) solfatarebi (orTqlisa da gazis narevi), sadac Warbobs gogir-
dwyalbadi, temperatura — 90-3000C-mde; 

3) mofetebi — naxSirorJangisa da orTqlis narevi, temperatura — 
1000C-mde. 

geizerebi cxeli wyaroebis Sadrevnebia, romelTa amofrqveva xdeba 
periodulad. geizeruli procesi dakavSirebulia siRrmul konvenqcias-
Tan, romelic gamowveulia wylis simkvrivis cvalebadobiT (d. uaiti, 
1975). uaitis azriT, geizeris amofrqvevis energia warmoiqmneba 1500C da 
meti temperaturis hidroTermebis myisierad orTqlad gadaqcevis gamo. 
aRniSnul process rigi mecnierebi (nexaroSevi, droznini, razina da sxv.) 
xsnian ori generaciisa da sxvadasxva temperaturis mqone (endogenuri 
orTqli da infiltraciuli wylebi) nakadebis SereviT, romelic iwvevs 
orTqlis myisier warmoqmnas. 

geizeri islandiis erT-erTi raionia, romlis saxeli ewoda amgvar ga-
movlinebebs.  

ieloustonis parkSi (aSS) cnobilia 200-mde geizeri, ruseTSi (kamCat-
kaze), geizerebis velze, moqmedebs 12-mde didi geizeri. msoflioSi yve-
laze mZlavri geizeri — vaimangi mdebareobs axal zelandiaSi, romelic 
periodulad 450 m simaRlemde amoisvris 800 m3 wyals. 

hidroTermebs axasiaTebs specifikuri fizikur-qimiuri Tvisebebi, 
radgan isini yalibdeba vulkanebis uSualo moqmedebis areSi. qimiuri 
SedgenilobiT arian qloriduli an sulfaturi, mJava reaqciiT (pH<3). 
gazur fazaSi Warbobs naxSirorJangi, Semdeg gogirdwyalbadi, azoti da 
wyalbadi.  

Tanamedrove vulkanuri moqmedebis raionebSi morfologiurad gamo-
iyofa dadebiTi da uaryofiTi wyalSemcveli sistemebi. dadebiTs mie-
kuTvneba morfostruqturulad amoweuli vulkanuri sistemebi, sadac 
mimdinareobs intensiuri wyalcvla. aseT struqturebSi SesaZlebelia 
rogorc napraluri, ise napralur-fenebrivi cirkulaciis wylebis war-
moqmna. rogorc wesi, Warbobs napraluri gruntis wylebi, romlebic xasi-
aTdeba wyaluxvobiT, dabali mineralizaciiT (0,1 g/l) da temperaturiT 
(1-40C). rac Seexeba hidroTermebs, isini SeiZleba gamovlindes orTqlisa 
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da gazis nakadebis saxiT (fumarolebi, solfatarebi, mofetebi) krate-
rebSi da vulkanis ferdobebze, sadac ikaveben SedarebiT mcire lokalur 
farTobebs. aq aseve umniSvneloa atmosferuli naleqebis CaJonva da maTi 
siRrmul wylebTan Sereva did siRrmeze. amgvarad, naklebad warmosadge-
nia dadebiTi wyalSemcveli struqturebis sistemebSi hidroTermuli re-
sursebis formirebisaTvis xelsayreli pirobebi. 

uaryofiTi morfologiuri wyalSemcveli sistemebi rTuli rezervu-
arebia, romlebic erTdroulad Seicavs hidravlikurad urTierTkavSir-
Si myof arteziuli auzebis forovan da forovan-napralur wylebs da 
teqtonikuri rRvevebis ZarRvis wylebs.  

isini dakavSirebulia cirkismagvar kraterebTan da vulkanur-teqto-
nikur depresiebTan. aseTi depresiis formirebas Tan axlavs qanebis in-
tensiuri msxvreva, rac, Tavis mxriv, xels uwyobs wylebis rogorc daRma-
val, aseve aRmaval moZraobas da hidroTermebis SemoWris SesaZleblobas.  

Ria napralebis saSualebiT xdeba atmosferuli naleqebis CaJonva 
did siRrmeebze, ris gamoc uaryofiTi wyalSemcveli struqturebis zeda 
cirkulaciis zona warmodgenilia napraluri gruntis wylebiT, xolo 
siRrmeSi hidroTermebis mdidari resursebiT. 

Tanamedrove vulkanizmis hidroTermuli sistemebi cxeli wylebis 
uzarmazari rezervuarebia, sadac siTbos gadatana mis zeda nawilSi Ziri-
Tadad xdeba wylisa da orTqlis saSualebiT, xolo siRrmeSi magmuri 
fluidebis aRmavali nakadebis meSveobiT. isini farTod arian gavrcele-
buli kontinentebze da okeanis RrmulebSi. maTi umetesoba dakavSirebu-
lia vulkanur-teqtonikur depresiebsa da Zvel kalderebTan, iSviaTad — 
naoWa zonebis zednadeb grabenebTan. 

hidroTermuli sistemebis hidrogeologiuri struqtura Zlier 
rTulia. aq gvxvdeba forovan-fenebrivi, napralur-fenebrivi da napra-
luri civi da cxeli wylebi, romelTa Soris arsebobs hidravlikuri kav-
Siri. amasTan siRrmul maRaltemperaturul wylebs aqvT aRmavali dineba 
da e.w. Termoliftis dawneva, rac wylis rigi fazuri gardaqmnebiT aris 
gamowveuli.  

hidroTermuli sistemebis hidrodinamikaSi mniSvnelovan rols asru-
lebs teqtonikuri rRvevebi da Ria napralebi. es zonebi, rogorc kargi 
gamtarebi, zeda horizontebSi kveTs ra wyalgaumtar qanebs, gansazRvravs 
hidroTermebis gantvirTvis adgilebs, siRrmeSi ki warmoadgens fluide-
bis amomyvan arxebs. 

Tanamedrove hidroTermul sistemebSi xSirad dagrovilia orTqlisa 
da cxeli wylis mniSvnelovani maragebi. bevr maTganSi burRviT gamovle-
nilia didi sabadoebi. maT bazaze muSaobs geoTermuli eleqtrosadgure-
bi, warmoebs qalaqebis Tbomomarageba, funqcionirebs saTburebi da sxv. 
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hidroTermuli sabadoebis farglebSi SeiniSneba Semdegi vertikalu-
ri zonaloba:  

1) 500 m-mde — 2000C-mde;  
2) 1 km da met siRrmeze maqsimaluri temperatura Seadgens 250-3000C-s;  
3) 1,5 km-ze — 3880C-s (meqsika). 
hidroTermebis zedapirisaken moZraobisas mcirdeba maTi temperatu-

ra (1300C-mde), rac iwvevs maT metamorfizms, wylis Sedgeniloba qlori-
dul-sulfaturia, xolo gazebSi Warbobs naxSirorJangi. zRvis sanapiro 
zolis hidroTermebis genezisSi didi rols asrulebs zRvis wyali, rom-
lis infiltracia xdeba rRvevebisa da napralebis saSualebiT (b. zautaS-
vili, 1997). 

9.7. miwisqveSa wylebi zRvebisa da okeaneebis qveS 

zRvebisa da okeaneebis wylis uzarmazari sivrce da misi wylis 11 km-
iani sveti qmnis dawnevas fskerze da dedamiwis qerqis amgeb qanebze, ris 
Sedegad intensiurad mimdinareobs wylis infiltracia.  

fskeris qveS, qanebSi warmoqmnilia (submarinuli) wyalSemcveli re-
zervuarebi, romelTac axasiaTebT didi gavrceleba da simZlavre.  

fskeris qanebSi wyalcvlis xasiaTis mixedviT gamoiyofa (16): 
1) kontinentTan wyalcvlaSi myofi submarinuli wyalSemcveli siste-

mebi; 
2) Rrma okeanuri Rrmulebis wyalSemcveli sistemebi; 
3) submarinuli hidroTermuli sistemebi. 
kontinentTan wyalcvlaSi myofi submarinuli wyalSemcveli sisteme-

bi, faqtobrivad, warmoadgens kontinenturi wyalSemcveli rezervuare-
bis wyalqveSa nawils, romlebic moicaven sanapiro zolis Selfis zonas 
da msxvili akvatoriebis materikul ferdobebs.  

am rezervuarebis meSveobiT xdeba miwisqveSa wylebis gadadineba kon-
tinentidan submarinul rezervuarebSi, rac sxvadasxva mkvlevarTa ga-
moTvlebiT Seadgens 2460 km3/weliwadSi, maT Soris wynar okeaneSi — 1340 
km3/ weliwadSi, atlantikis okeaneSi — 850 km3/ weliwadSi, indoeTis okea-
neSi — 220 km3/ weliwadSi, CrdiloeT yinulovan okeaneSi — 50 km3/ weliwad-
Si (jamalovi, zekceri, mesxeTeli, 1977). 

miwisqveSa wylebis gantvirTva sanapiro zolsa da Selfur nawilebSi 
xdeba dakarstuli da danapralianebuli qanebidan submarinuli wyaroe-
bis saSualebiT. 

mcire debitis wyaroebis dafiqsireba SeuZlebelia. didi debitis aR-
mavali dinebebi dafiqsirebulia xmelTaSua zRvis aRmosavleT sanapi-
rosTan (6 m3/wm), romlebic qmnian zRvis zedapirze aRmaval TaRebs. 
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saqarTvelos Savi zRvis sanapiroze submarinuli wyaroebi cnobilia 
gagrisa da ganTiadis midamoebSi, sadac zRvis napiridan 10-100 m daSore-
biT, 5-10 m siRrmeze qveda carculi kirqvebidan SeiniSneba aRmavali 
mtknari wylis Wavlebi. am wyaroebis jamuri debiti ganTiadTan Seadgens 
1,35 m3/wm-s (maqsimoviCi, kiknaZe, 1967). 

Selfze da materikul ferdze mtknari da sustad mineralizebuli 
wylebis horizontebi SemCneulia napiridan moSorebiT did siRrmeebze, 
magaliTad, samxreT CineTis zRvaSi 200 m siRrmeze WaburRiliT gaxsnilia 
100 m simZlavris qviSian-Tixiani horizonti, romelic Seicavs mtknar (1,5 
g/l), hidrokarbonatul-sulfaturi natriumiani Sedgenilobis artezi-
ul wyals; floridaSi, sanapirodan 43 km-ze, WaburRiliT 130-255 metr 
siRrmeze gaxsnilia sustad mineralizebuli arteziuli horizonti; av-
straliis Selfze 1200 m siRrmeze carculi naleqebidan miRebulia 1,5 
g/l mineralizaciis dawneviTi horizonti (v. vsevoloJski, 1991). 

aRsaniSnavia, rom calkeul raionebSi wyalcvla xdeba ara marto ma-
terikidan zRvaSi, aramed zRvidan materikisaken. es movlena axsnilia 
zRvis donis cvalebadobiT. mecnierTa erTi nawili Tvlis, rom amgvarad 
formirdeba `macestis” mineraluri wylebi. 

okeanis Rrma nawilebSi kontinenturi safexuris Semdeg TandaTan iw-
yeba brtyelZiriani Rrmuli, romelsac izometriuli forma aqvs da 
vrceldeba ramdenime aTas km manZilze. aseT RrmulebSi okeanis siRrme  
5-6 km-s aRwevs, xolo okeanis fskeris danaleqi wyeba Sedgeba Tixuri, 
kaJmiwiani da karbonatuli Slamisagan. maTi saerTo simZlavre iSviaTad 
aRemateba 1 km-s. misi fundamenti warmodgenilia mZlavri (2km-mde) bazal-
tis feniT, romlis qveS mdebareobs 6 km simZlavris gabroiduli fena da 
serpentinitebi. 

cnobilia, rom okeanis fskeris naleqebi ganicdis, erTi mxriv, okeanis 
wylis svetis dawolas, xolo meore mxriv, am svetis gamo, temperaturis 
Semcirebas. naleqebi sedimentaciuri warmoSobisaa da axasiaTebs elizu-
ri reJimi. Wrilis zeda nawilSi xsnarebi warmodgenilia okeanis ganamar-
xebuli wylebiT. ufro Rrmad Semkvrivebul naleqebSi gavrcelebulia 
Tixuri naleqebidan gamowuruli wylebi. aseT garemoSi unda mimdinare-
obdes wylis ara lateraluri, aramed vertikaluri moZraoba. garda ami-
sa, Suaokeanuri qedis sazRvrebSi mosalodnelia qanebis danapralianeba 
da maTSi okeanuri wylebis Sereva. 

submarinuli hidroTermuli sistemebi, analogiuri kontinenturi 
sistemebisagan gansxvavebiT, gadafarulia okeanis wyliT da atmosfero-
sagan izolirebulia. arCeven submarinuli hidroTermuli sistemebis 2 
saxeobas: 1) Rrma zRvis Rrmulebisa da 2) okeanis da zRvis riftebis          
(v. vsevoloJski, 1991). 
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Rrma zRvis Rrmulebis hidroTermuli sistemebi, romlebic gadaWi-
mulia sanapiro zolisa da kunZulTa rkalebis raionebSi, ZiriTadad 
formirdeba okeanis daZiruli fskeris da nawilobriv mantiis dehidra-
taciis xarjze.  

Rrmulebis farglebSi okeanis fskeris liTosferos metamorfizmis 
Sedegad warmoiqmneba serpentinitebi, rasac Tan axlavs didi moculobis 
wylis warmoqmna. gamoyofili orTqli, romelic gajerebulia siliciu-
miT, tuteebiTa da aqroladi komponentebiT, maRali temperaturisa da 
Warbi wnevis pirobebSi moZraobs mis zeda wyebebSi da axdens maT metamor-
fizms. am zonebTan aris dakavSirebuli moqmedi vulkanebi, sadac xdeba 
miwisqveSa wylebisa da orTqlis gantvirTva. 

submarinuli hidroTermuli sistemebis wyalcvla mimdinareobs sak-
maod rTul viTarebaSi, romelSic monawileobs mantiis fluidebi, okea-
nuri qerqis aRorZinebuli wylebi, okeanis wylebi da agreTve kontinen-
tis qerqis miwisqveSa wylebi. Rrma zRvis Rrmulebidan hidroTermebis 
gantvirTvis erT-erTi maCvenebelia fskeris did siRrmeebze rkinisa da 
marganecis konkreciebis arseboba. 

riftuli zonebis submarinuli hidroTermuli sistemebi, dakavSi-
rebulni Suaokeanur qedebTan an kontinenturi gawevis riftul zoneb-
Tan, siRrmuli wylebis gantvirTvis kerebia. am daskvnis safuZvels iZle-
va riftuli zonebis specifika: Zalian maRali siTburi nakadi, wyalqveSa 
da wyalzeda vulkanizmis farTo gavrceleba, hidroTermebis submarinu-
li gantvirTvebi da hidroTermulad Secvlili qanebis arseboba. magali-
Tad, hidroTermulad Secvlili qanebi SemCneulia wynari okeanis aRmo-
savleT qedze, sadac dafiqsirebulia maRali siTburi nakadebi. 

submarinul hidroTermul sistemebs warmoadgens agreTve zogierTi 
Sida zRvis riftuli Rrmuli. wiTeli zRvis yvelaze daZirul nawilSi 
aRmoCenilia qloriduli natriumiani Termuli (560C) marilwylebi. bur-
Rvis Sedegad dadgenilia, rom am Termuli marilwylebis gantvirTva aq-
tiurdeba miwisZvrebis dros da emTxveva bazaltebis amonTxevis periods. 
wiTeli zRvis polimetaluri sabado, romelic warmoqmnilia submarinu-
li hidroTermebis moqmedebis Sedegad, gavrcelebulia 100 km2-ze.  
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Tavi X 

miwisqveSa wylebis gamoyeneba da dacva 

wyali dedamiwis gansakuTrebul mineralia, romelic `marTavs” mis 
klimats da aris sicocxlisaTvis aucilebeli. kacobrioba wylidan yo-
velwliurad moipovebs 70 milion tonamde sicocxlisaTvis aucilebel 
cxovelur da mcenareul produqts. 

garda amisa, wyali universaluri gamxsnelia, ris gamoc igi Seicavs 
mrewvelobisaTvis Zvirfas marilebsa da qimiur elementebs. 1 m3 zRvis 
wyali Seicavs 1,3 kg liTonur magniums. magniums moipoveben agreTve 
zRvis moluskebis niJarebidan.  

wyali asrulebs sasargeblo ekologiur funqcias — STanTqavs atmos-
feroSi arsebuli naxSirorJangis mniSvnelovan nawils, xolo okeaneSi 
mobinadre fitoplanqtonis saSualebiT atmosferos amaragebs JangbadiT. 

okeane Seadgens dedamiwis wylis garsis ZiriTad nawils, igi asrulebs 
mTavar rols dedamiwaze wylis wrebrunvaSi. okeaneTa zedapiridan yo-

velwliurad orTqldeba 3,35x1014 m3 wyali, maTgan 90% ukan ubrundeba, 
xolo 10% modis xmeleTze.  

wyals axasiaTebs didi Tbotevadoba, ris gamoc okeane iRebs mzis siT-
bos did nawils, anawilebs mas Tbili dinebebis saxiT da am gziT mona-
wileobs dedamiwis klimatis CamoyalibebaSi. atmosfero wyals Seicavs 
umniSvnelo raodenobiT (wylis saerTo masis 0,001%-s). wylis aorTqleba-
ze ixarjeba mzisgan miRebuli energiis 70%. Semdeg orTqli kondensirde-
ba da isev ubrundeba dedamiwas naleqis saxiT, romelic Seicavs minera-
lur marils. Rrubeli cocxali ekologiuri sistemaa, romelSic cxo-
vroben da mravldebian mikroorganizmebi.  

mtknari wyali xmeleTis mcenareTa da cxovelTa sicocxlis da ganvi-
TarebisaTvis aucilebeli eleqsiria. udabnoSi mobinadre cxovelebic ki, 
romlebic wyals iSviaTad an saerTod ar moixmaren, mas Rebuloben sakve-
bidan an sakuTar organizmSi dagrovili cximebidan. adamians wylis miRe-
bis gareSe SeuZlia gaZlos 5 dRe. adamianis organizmi Seicavs sinotives 
misi wonis 65%-is odenobiT da dRe-Ramis ganmavlobaSi, arsebuli situa-
ciidan gamomdinare, gamoyofs oridan aTeul litramde siTxes. janmrTe-
li adamiani yoveldRiurad Rebulobs 3-4 l wyals, an 50-60 grams yovel 
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kilogram wonaze. garda amisa, mineralur wylebs farTod iyenebs mosax-
leoba samkurnalod.  

wyali transportirebis saSualebaa, gamoiyeneba energetikaSi da mrew-
velobis yvela dargSi. mecnierTa gamoTvlebiT, XX saukuneSi, msoflios 
masStabiT, wylis wliuri moxmareba Seadgenda: mrewvelobaSi — 400 km3-s, 
xolo energetikaSi — 250 km3-s. saerTo jamSi moxmarebuli wylis raodeno-
ba Seadgens 3200-3300 km3-s weliwadSi. 

miuxedavad imisa, rom mtknari wylis msoflio maragebi (myinvarebi, 
tbebi, mdinareebis zedapiruli da miwisqveSa auzebi, niadagisa da atmos-
feros teni) Seadgens 30 mln km3-s, mecnierebi SiSoben, rom dedamiwas 
emuqreba mtknari wylis maragis mniSvnelovani Semcireba. amis magaliTia 
afrikisa da aziis didi sivrceebis udabnoebad gadaqceva. analogiuri 
procesebi viTardeba TiTqmis yvela materikis farglebSi. magaliTad, 
aSS-Si ganaxlebadi miwisqveSa wylebis maragebi 50 wlis ganmavlobaSi Sem-
cirda 490 km3-dan 63 km3-mde, xolo kaliforniis, texasis, arizonas da sxv. 
Statebi ukve ganicdian mtknari wylebis did naklebobas. 

mtknari wylebis msoflio maragebi araTanabradaa ganawilebuli. 
TiTqmis 2150 km3 wyali Caedineba msoflio okeaneSi antarqtikidan, gren-
landiidan da sxva dausaxlebeli polaruli teritoriebidan, romlebic 
TiTqmis ar gamoiyeneba mosaxleobis mier. amgvari suraTi damaxasiaTebe-
lia ara marto polaruli qveynebisaTvis. magaliTad, md. amazonis saSua-
lowliuri Camonadeni Seadgens 3800 km3-s, maSin roca mosaxleobis sim-
Widrove ar aRemateba 4-5 kacs km2-ze. imavdroulad mravladaa praqtiku-
lad uwylo qveynebi da regionebi, sadac didia mtknari wylebis defici-
ti, an saerTod ar gvxvdeba mtknari wyali. magaliTad, saharaSi, romlis 
teritoria Seadgens evropis sam meoTxeds, naleqebis saSualowliuri ra-
odenoba ar aRemateba 100 mm-s, xolo aris wlebi, rodesac igi utoldeba 
nuls. analogiuri viTarebaa yarayumis udabnoSic (Sua azia). 

garda amisa, zogierT, mrewvelobis mxriv maRalganviTarebul qvey-
nebSi, sadac wylis sakmao resursebia, mosaxleoba didi simWidrovis gamo 
ganicdis mtknari wylis deficits. magaliTad, germaniaSi, ruris auzSi, 
md. reinis siaxloves, sadac naleqebis saSualowliuri raodenoba Sead-
gens 800 mm, 4500 km2-ze Tavmoyrilia qveynis mrewvelobis 35%, xolo mo-
saxleobis saSualo simWidrove Seadgens 1000 kacs/km2-ze. 

bunebrivi mtknari wylebis resursebis Semcirebis arsebiTi mizezia 
adamianis sameurneo saqmianoba, saxeldobr, mdinareebis xeobebSi tyis ga-
Cexva. am mizeziT ruseTis ZiriTadi mdinareebis jamuri wliuri Camonade-
ni Semcirda 1,2%-iT, rac Seadgens 55 km3-s. 

wylis resursebs miekuTvneba hidrosferos gamosayeneblad vargisi 
wyali: mdinareebis, tbebis, arxebis, wyalsacavebis, zRvebisa da okeanee-
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bis, miwisqveSa, myinvarebis. isini uSualod gamoiyenebian naosnobisaTvis, 
hidroenergetikis obieqtebis funqcionirebisaTvis, Tevzis meurneobe-
bis mosawyobad, dasvenebisaTvis da turizmis industriaSi. 

sameurneo mizniT (wyalmomarageba, morwyva, dasveneba da turizmi, 
TevzWera da Tevzis moSeneba, hidroenergetika, Siga naosnoba) yvelaze 
metad gamoyenebulia mdinaris wyali, gamdinari tbebisa da aqtiuri wyal-
cvlis zonis miwisqveSa mtknari wyali, rac Seadgens hidrosferos mocu-
lobis 0,4%-s. 

wylis resursebi amouwuravia, radgan racionaluri gamoyenebis Sem-
TxvevaSi isini kvlavac aRdgeba wrebrunvis procesSi. magram es resurse-
bi araTanabradaa ganawilebuli da maTze, gansakuTrebiT industriul 
raionebSi, didi moTxovnilebaa.  

adamianisaTvis gamosadegi da xelmisawvdomi mtknari wyali Seadgens 
dedamiwaze arsebuli mTeli wylis maragis 1%-ze naklebs. planetaze ar-
sebuli wylis maragi udris 1,4 miliard km3-s, magram aqedan 97% modis 
msoflio okeaneze da xmeleTis mlaSe wylebze. mtknari zedapiruli da 
miwisqveSa wylebis moculoba ganisazRvreba 35 mln km3-iT, saidanac 2/3 
myinvaria. msoflios yvela mdinaris wliuri jamuri Camonadeni odnav 
aWarbebs 2 mln km3-s. marTalia, es maragi aRemateba wyalze moTxovnile-
bebs, magram dedamiwaze resursebi uaRresad araTanabradaa ganawilebu-
li, amasTan, maTi dabinZureba ganuxrelad izrdeba, ris gamoc TiTqmis 
yvelgan igrZnoba sasmeli wyalis deficiti.  

wylis resursebis deficitis Sesamcireblad wyalTa meurneobisa da 
soflis meurneobis praqtikaSi mimarTaven wylis resursebis gafarToe-
bul warmoebas, e.i. gamosayeneblad advil, misawvdom resursebs zrdian 
Znelad misawvdomi an potenciuri resursebis xarjze. magaliTad, niada-
gis tenis resursebis gazrdas aRweven melioraciisa da agroteqnikuri 
saSualebebiT, xolo mdinaris mdgradi Camonadenis gazrda SesaZlebelia 
zedapiruli (wyalmovardnis) Camonadenis wyalsacavebis mowesrigebis sa-
SualebiT. didi mniSvneloba aqvs agreTve miwisqveSa wylebis xelovnur 
da tranzitul miwisqveSa wyalsacavebis Seqmnas. 

wyali, rogorc bunebrivi resursi, Seucvlelia. adamiani pirvel rig-
Si saWiroebs mtknar wyals sasmeli mizniT, agreTve sameurneo, teqnolo-
giuri procesebisaTvis da mosarwyavad.  

miwisqveSa wylebis mniSvneloba ar SemoisazRvreba mxolod maTi sas-
melad gamoyenebiT, radgan igi gamoiyeneba, rogorc kompleqsuri sasar-
geblo wiaRiseuli, maT Soris samkurnalod, mineraluri nedleulisa da 
Termuli energiis resursad. 
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miwisqveSa wylebis sameurneo daniSnulebiT gamoyeneba ganisazRvreba 
maTi mineralizaciis, qimiuri Sedgenilobisa da temperaturis gaTvalis-
winebiT. am komponentebis mixedviT miwisqveSa wylebi iyofa: mtknar — ga-
moiyeneba sasmel-sameurneo wyalmomaragebisa da melioraciis mizniT; mi-
neralur-samkurnalo — gamoiyeneba sanatoriul-sakurorto mizniT; mi-
neralur-samrewvelo — gamoiyeneba Zvirfasi mineraluri nedleulis mi-
saRebad da Termul an Termoenergetikul wylad — gamoiyeneba Tburi 
energiis misaRebad. 

adamiani arsebobisaTvis da sameurneo daniSnulebiT moixmars 400-dan 
1000 l/dRe-RameSi wyals, es maCvenebeli gacilebiT izrdeba ariduli 
klimatis regionebSi. wylis moxmarebaze moTxovnileba ganuwyvetliv iz-
rdeba, xolo mtknari wylebis resursebi erT adamianze gaangariSebiT 
mcirdeba. 

garemos dacvis erT-erTi ZiriTadi sakiTxia miwisqveSa wylebis dacva 
dabinZurebis da resursebis gamolevisagan, rac SeiZleba miRweul iqnes 
miwisqveSa wylebis resursebis racionaluri gamoyenebisa da dacvis 
gziT. 

10.1 sasmeli da sameurneo daniSnulebis miwisqveSa wylebi 

adamiani sameurneo saqmianobaSi uxsovari droidan iyenebda sarwyav 
wylebs. XX saukunis meore naxevridan mrewvelobis ganviTarebam gamoiw-
via zedapiruli wylebis masobrivi dabinZureba, ris gamoc gansakuTrebiT 
gaizarda moTxovnileba miwisqveSa wylebze, rogorc ekologiurad suf-
Ta produqtze. 

mtknari miwisqveSa wylebis ganawilebaSi didi mniSvneloba aqvs teri-
toriis geologiur agebulebas. maTi mniSvnelovani resursebi dakavSire-
bulia mTiswina da mTaTaSua Rrmulebis aluviur naleqebsa da Sleifeb-
Tan, romelTa miwisqveSa wylebis nakadis modulebi aRweven ramdenime 
aTeul l/wm/km2-s. mtknari miwisqveSa wylebis mniSvnelovani resursebia 
aseve humiduri zonis platformuli tipis arteziul auzebSi — 3 l/wm/km2.  

ariduli zonis arteziuli auzebi xasiaTdeba mtknari wylebis SezRu-
duli resursebiT, Tumca aqac aris gamonaklisi — aRmosavleT saharis ar-
teziuli auzis mtknari wylebis maragi Sefasebulia 15 aTas km3-iT (v. vse-
voloJski, 1991). 

sasmel-sameurneo wyalmomaragebisaTvis didi mniSvneloba aqvs miwis-
qveSa wylebis rogorc bunebriv, aseve saeqspluatacio resursebis dad-
genas. ssrk-is teritoriis bunebrivi resursebis regionaluri Sefaseba 
Catarda gasuli saukunis 60-80-ian wlebSi, romlis mixedviTac miwisqveSa 
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wylebis bunebrivi resursebis 30%-s (30 aTasi m3/wm) Seadgens saeqsplua-
tacio resursebi.  

saqarTvelos miwisqveSa wylebis bunebrivi resursebi Seadgens 620 
m3/wm-s, saprognozo saeqspluatacio resursebi — 133 m3/wm-s; azerbaija-
nis — Sesabamisad 90 da 124 m3/wm; somxeTis — 50 da 50 m3/wm. 

Tu sasmeli wylis xarisxi ar akmayofilebs normebs, xdeba maTi speci-
aluri damuSaveba gamwmend nagebobebSi, romelic iTvaliswinebs: koagu-
lacias, magnitur damuSavebas, gafiltvras da sxv., aseve xdeba wylis 
qlorireba, ozonireba da ultraiisferi damuSaveba. 

msoflios masStabiT mtknari miwisqveSa wylebis resursebis gamoyene-
bis done, iuneskos monacemebiT, Semdegia: yovelwliurad amoiReba 15-20 
aTasi km3 (476-635 aTasi m3/wm) miwisqveSa wyali. mecnierTa prognoziT, ro-
desac dedamiwis mosaxleoba miaRwevs 12 miliards, marto sasmelad saWi-
ro iqneba 30 aTasi km3/weliwadSi (950 aTasi m3/wm). 

10.2. zedapiruli da miwisqveSa wylebis roli melioraciaSi 

sasoflo-sameurneo daniSnulebis miwebze Catarebuli sarwyavi da 
dasaSrobi RonisZiebebi mniSvnelovnad cvlis garemos. es cvlilebebi 
gansakuTrebiT igrZnoba humidur, aridul da arasakmarisi tenianobis 
zonebSi. am zonebSi mdebareobs saqarTvelos melioraciuli miwebis ume-
tesoba.  

sarwyavi miwaTmoqmedebis dros niadagis damlaSebas adgili aqvs sa-
qarTvelos aRmosavleT nawilSi:  mdinareebis — alaznis, ioris da mtkvris 
SuamdinareTSi. 

niadagis damlaSebis procesi mimdinareobs bunebrivad da xelovnu-
rad, romelic gamowveulia sasoflo-sameurneo masivebis araswori mor-
wyviT. haeris maRali temperaturis pirobebSi, rodesac maRla iwevs 
gruntis wylebis doneebi, izrdeba aorTqleba. gruntis wylebis aor-
Tqlebis Sedegad niadagSi rCeba masSi gaxsnili marilebi da amgvarad mim-
dinareobs misi damlaSebis procesi. 

Caketili teritoriis tenis cvalebadobis daxasiaTebis dros SesaZ-
lebelia gamovyoT misi sami saxesxvaoba:  

a) planetaruli;  
b) lokaluri; 
g) aeraciis zona — mcenareuloba — atmosferos miwispira zona.  
romlebic urTierTqmedeben erTmaneTTan sxvadasxva kavSirebiT. 
sarwyavi teritoriis farglebSi sagrZnobi cvlilebebi mimdinareobs 

niadagis wylis balansSi, aseve cvalebadia tenis, marilebisa da siTbos 
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cirkuliaciis intensivoba. mcenareTa fesvebis gavrcelebis fenaSi mcir-
deba temperatura da izrdeba atmosferos miwispira zonis tenianoba.  

sasoflo-sameurneo kulturebis mosavlianobis gazrdis mizniT 
morwyvis Sedegad matulobs aorTqleba. aseve matulobs sarwyavi wylis 
filtraciuli danakargebi, rac iwvevs miwebis daWaobebisa da damlaSe-
bis procesebis ganviTarebas. amgvari procesebi gansakuTrebiT mwvaved 
viTardeba gruntis wylebis araRrmad ganlagebis pirobebSi — im ubneb-
ze, romlebic bunebrivad aradrenirebuli an intensiurad mcired dre-
nirebulia.  

aseT ubnebze  gamoyenebul unda iqnes miwebis morwyvis dawvimebis 
meTodi, niadagqveSa da wveTovani morwyva, romelTa gamoyeneba uzrun-
velyofs wylis xarjvis ekonomias zedapirul nakadur morwyvasTan Se-
darebiT. 

garemoze morwyvis uaryofiTi zegavlena gamoixateba e.w. `dabrune-
buli” wylebis (romelTa mineralizacia bevrad maRalia) raodenobis gaz-
rdiT da maTi ganmeorebiT gamoyenebiT morwyvis dros. es wylebi `gamdid-
rebulia” niadagidan gamorecxili marilebiT, sasuqiT, pesticidebiT da 
mecxoveleobis sadgomebis Camdinare wylebiT. 

saqarTvelos aRmosavleT nawilSi, Siraqisa da diliCas masivebis pe-
riferiul nawilebSi, sadac gavrcelebulia proluvialur-deluvialu-
ri naleqebi da morwyvisaTvis gamoiyeneba dabalmineralizebuli, mtkna-
ri wylebi, 3,0 m siRrmemde gruntebi naklebad Seicaven marilebs. niadagis 
damarilianeba sagrZnoblad izrdeba qvabulis centrisaken, sadac gav-
rcelebulia mlaSe niadagebi.  

sarwyavi miwaTmoqmedebis raionebSi icvleba bunebrivi landSaftic, 
garkveulwilad uaresdeba garemos ekologiuri mdgomareoba, radgan 
axal pirobebSi Cndeba axali mcenareuloba, maT Soris Warbobs sarevele-
bi, rig SemTxvevebSi tenismoyvaruli mcenareebi, e.w. `freatofitebi”, 
romlebic gamoiyeneben wylis did raodenobas, ris gamoc uaresdeba 
wylis Sedgeniloba da xarisxi. 

sarwyavi sistemebis eqspluataciis dros, garda mcenareuli safari-
sa, icvleba faunis cxovrebis pirobebi. es cvlilebebi gamowveulia bu-
nebriv mdgomareobaSi arsebuli teritoriebis perioduli datborvisa 
da niadagis tenianobis gazrdis gamo. wylis nakadulebis hidroqimiuri 
reJimis Secvlis Sedegad, romlebic `dabrunebuli” wylebis mimRebebia, 
maTSi arsebobis problemebi eqmnebaT saukeTeso jiSis Tevzebs, samagie-
rod, ukeTesad grZnoben Tavs naklebad Zvirfasi jiSis Tevzebi.  

garda amisa, morwyvis Sedegad warmoSobil daWaobebul ubnebze Cnde-
ba da swrafad mravldeba mwerebi, es iwvevs mosaxleobasa da cxovelebSi 
sxvadasxva infeqciuri daavadebebis gavrcelebas.  
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rig SemTxvevebSi sarwyav teritoriebze gavrcelebulia monokultu-
rebi, magaliTad, xorbali Siraqis velze, rac aseve xels uwyobs garkveu-
li saxis mwer-mavneblebis populaciebis gavrcelebas. viTarebis gamo-
sworebis mizniT iyeneben ufro met pesticidebs, rac, Tavis mxriv, ar-
Rvevs Camoyalibebul ekosistemebs. 

morwyvis Sedegad garkveul donemde izrdeba sasoflo-sameurneo 
kulturebis moculoba da xarisxi, ris Semdeg mcirdeba melioraciuli 
RonisZiebebiT gamowveuli efeqturoba. es garemoeba aixsneba rigi nega-
tiuri movlenebis ganviTarebiT, romlebic damaxasiaTebelia am procesi-
saTvis.  

aris SemTxvevebi, rodesac erT regionSi Catarebuli sairigacio Ro-
nisZiebebi, iwvevs marcvleulis, bostneulis, balaxis da sxva kulture-
bis farTobebis Semcirebas mezobel arameliorirebul miwebze.  

zemoTqmulidan SeiZleba gamovitanoT Semdegi daskvnebi:  
1. sasoflo-sameurneo savargulebis farglebSi Catarebuli dasaS-

robi da sarwyavi RonisZiebebis Sedegad mniSvnelovnad icvleba bunebri-
vi garemo. 

2. morwyvis dros, gansakuTrebiT zedapiruli morwyvis pirobebSi, 
mniSvnelovnad izrdeba filtraciuli danakargebi, rac iwvevs miwebis da-
Waobebisa da damlaSebis procesebis ganviTarebas. 

3. bunebriv garemoze morwyvis uaryofiTi gavlenis erT-erTi saxea 
`dabrunebuli” wylebis moculobebisa da mineralizaciis zrda. 

4. Warbteniani zonis Waobebis daSrobisas ar icvleba saSualo mra-
valwliuri Camonadenis sidide.  

5. cvalebadi tenianobis zonaSi daSrobis RonisZiebebis zegavlena 
ZiriTadad damokidebulia daWaobebuli masivebis bunebriv Tavisebure-
bebze da kvebis pirobebze.  

6. dasaSrobi RonisZiebebi da daSrobisa da morwyvis procesebis Se-
Tavseba gavlenas axdens Camonadenis saSualowliur ganawilebaze. 

problemis gadawyvetis mizniT, konkretuli melioraciuli masivebi-
saTvis aucilebelia gaTvaliswinebul iqnes Semdegi pirobebi: klimaturi 
Taviseburebebi, aorTqlebisa da transpiraciis sidideebi, aeraciis zo-
nis gruntebis sainJinro-geologiuri Tvisebebi, gruntis wylebis, tbebi-
sa da Waobis wylebis doneebis ganlageba meliorirebul da arameliori-
rebul ubnebze, arteziuli horizontis wylebis monawileoba gruntis 
wylebisa da Waobebis kvebaSi, maTi zegavlenis Semcireba da a.S.  

sasoflo-sameurneo miwebis TiTqmis 60% saWiroebs morwyvas. miwebi 
irwyveba ara marto aridul raionebSi, aramed humidurSic zafxulis 
TveebSi.  
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melioraciis erT-erTi mTavari problema sarwyavi wylis xarisxia. ze-
dapiruli wylebi umetesad mtknaria (0,2-0,3 g/l), miwisqveSa wylebi ki 
zogjer mineralizebulia, an dabinZurebulia pesticidebiTa da sasuqe-
biT. am mxriv gamonakliss warmoadgenen meoTxeuli asakis arteziuli 
wylebi, romlebic gamoirCevian dabali mineralizaciiT (1-3 g/l) da si-
xistiT. magaliTisaTvis SeiZleba moviyvanoT alaznis velis meoTxeuli 
asakis naleqebis arteziuli wylebi, romelTa saSualebiT irwyveba sa-
soflo sameurneo daniSnulebis miwebi. garda amisa, arteziuli wylebi 
avseben sairigacio sistemebs, romelTa saSualebiT sarwyavi wyali miewo-
deba miwis savargulebs.  

sarwyavi wylebis Sefasebisas did mniSvnelobas aniWeben masSi tute 
metalebis Semcvelobas, maT Soris gansakuTrebiT sazianoa erTvalentia-
ni liTonebis koncentracia. 

irigaciaSi miwisqveSa wylebis xvedriTi wili mcirea da ar aWarbebs 
2,5%-s, Tumca zogierT qveyanaSi (aSS, uzbekeTi, azerbaijani, ruseTi, in-
doeTi, pakistani, irani, saudis arabeTi da sxv.) intensiurad gamoiyeneba. 
magaliTad, aSS-Si miwebis 49% irwyveba miwisqveSa wylebiT. 

morwyvis dros saWiroa normebis dacva, radgan Warbi morwyva iwvevs 
gruntis wylebis donis awevas, niadagis damlaSebasa da daWaobebas. es 
problema msoflios mraval qveyanaSia, meoreulma damlaSebam uaryofi-

Ti Sedegebi gamoiwvia, magaliTad, uzbekeTSi – golodnaia stepze. saqar-
TveloSi meoreuli damlaSebis procesi mimdinareobs alaznis velze. 

niadagebis meoreuli damlaSebis sawinaaRmdego RonisZiebebia verti-
kaluri da horizontaluri sadrenaJo sistemebi.  

vertikaluri drenaJis saSualebiT xdeba miwisqveSa wylebis amo-
tumbva arteziuli wylis horizontidan WaburRilebis qseliT, ris gamoc 
mcirdeba dawneva gruntis wylis horizontze da xdeba misi doneebis da-
weva, xolo arteziuli wylebi gamoiyeneba rogorc sasmeli miznebisaT-
vis, aseve mosarwyavad. 

saqarTveloSi sairigacio nagebobebi cnobilia uxsovari droidan. 1,3 
mln ha-dan irwyveboda 40 aTasi ha. cnobilia zemo alaznis, samgoris, ta-
Siskaris, skra-qarelis, salTvinis, tirifonis, maRlakisa da sxva arxebi. 

10.3. saqarTvelos sarwyavi da dasaSrobi masivebis melioraciuli 
mdgomareobis mokle mimoxilva 

saqarTvelos mxareebi mkveTrad gansxvavdeba erTmaneTisagan geogra-
fiuli pirobebiT, landSaftiT, romelic konkretuli teritoriaa er-
Tiani geologiuri saZirkveliT, erTi tipis reliefiT, erTnairi haviT, 
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hidroTermuli pirobebiT, niadagebisa da biocenozebis erTgvarobiTa 
da morfologiuri nawilebis kanonzomieri SerwymiT.  

saqarTvelos fizikur-geografiuli (landSafturi) daraionebis Ta-
naxmad dasavleT saqarTvelo miekuTvneba kolxeTis notio subtropikul 
olqs, romelic Sedgeba vake dablobisa da mTiswina borcvebis rionis qve-
olqisagan,  agreTve imereTis maRlobis qveolqisagan. 

notio, subtropikuli havis sartyelSi, sadac Warbi tenis pirobebSi 
kolxeTis dablobis teritoriis didi nawili Warbteniania, centraluri 
da dasavleTi nawilebi daWaobebulia, rac moiTxovs Warbi wylis mocile-
bas, xolo kolxeTis dablobis aRmosavleTi nawili — piriqiT, morwyvas. 

aRmosavleT saqarTvelo miekuTvneba iveriis zomierad notio da 
mSral subtropikul olqs, romlis teritoriis did nawilSi, gansakuT-
rebiT kaxeTis samxreT-aRmosavleT regionebSi tenis naklebobaa, ris ga-
moc aucilebelia miwebis morwyva. 

saqarTveloSi sarwyavi sistemebis Sesaxeb pirveli monacemebi mie-
kuTvneba IV saukunes Cv. eramde. igi didad ganviTarda XII-XIII saukuneebSi 
aRmosavleT saqarTvelos mevenaxeobis raionebSi. Zveli sarwyavi siste-
mebidan dRemde moaRwia sof. qandis (muxranis veli), xurvaleTis, saqaSe-
Tis (tirifonis veli) da sxv. sairigacio sistemebma, XIX saukuneSi gayva-
nil iqna iorisa da gardabnis sarwyavi sistemebi. 

aRmosavleT saqarTveloSi sarwyavi miwebi mdebareobs mtkvrisa da mi-
si Senakadebis (liaxvis, TeZamis, aragvis, algeTis, xramis, maSaveras, debe-
das, ioris, alaznis) xeobebSi, xolo dasavleT saqarTveloSi — md. rioni-
sa da enguris xeobebSi, kolxeTis dablobis aRmosavleT da Crdilo-aR-
mosavleT periferiebSi. mcire raodenobiT sarwyavi teritoriebi 
gvxvdeba samxreT saqarTvelos mTian nawilSic (md. qoblian-Cai, karzame-
Ti da sxv.).  

amJamad, saqarTveloSi irwyveba dasamuSavebeli miwebis erTi mesame-
di, romelTagan mniSvnelovani nawili uWiravs marcvlovan da bostneul 
kulturebs, Semdeg vazs da Cais. 

didi melioraciuli samuSaoebia Catarebuli kolxeTis dablobSi, sa-
dac arxebis da sxva kompleqsuri RonisZiebebis saSualebiT gaumjobese-
bul iqna miwis savargulebis melioraciuli mdgomareoba lanCxuTis, xo-
bis, zugdidis, qobuleTis, galis da sxva raionebSi. 

ukanasknel aTwleulebSi, cnobili politikuri da ekonomikuri 
mdgomareobis gamo, romelic mimdinareobs Cvens qveyanaSi, rogorc sxva 
dargebs, aseve miwebis melioraciasac aRar eqceva saTanado yuradReba. 
adgili aqvs masivebis usistemo morwyvas, romlis Sedegia gruntis wyle-
bis doneebis aweva kritikul niSnulebamde, gruntebis damarilianebis 
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procesebis ganviTareba da Waobebisagan ganTavisuflebuli teritorie-
bis meoreuli daWaobeba. 

a. vake dablobisa da mTiswina borcvebis rionis  qveolqis sarwyavi 
da dasaSrobi masivebi 

sarwyavi masivebi mdebareobs kolxeTis dablobis aRmosavleT da 
Crdilo-aRmosavleT nawilebSi, romelTa zeda horizontebi agebulia me-
oTxeuli asakis naleqebiT. maTi simZlavreebi izrdeba aRmosavleTidan 
dasavleTisaken da SavizRvispireTSi aRwevs maqsimums — 500 m. 

ajameTi-ulevela-xoxoulas masivi (4,7 aTasi ha) mdebareobs md. yviri-
las xeobaSi, sadac gayvanilia magistraluri arxebi. maT Soris aRsaniSna-
via md. yvirilas marcxena napiris arxi, romlis sigrZea 30 km, xolo xarji 
Seadgens 2,8 m3/wm-s. arxiT ZiriTadad irwyveba meore terasa, igi agebulia 
3-4 m simZlavris riynariTa da xvinWebiT qviSis SemavsebliT, romlebic 
gadafarulia TixebiT. 

maSvelis sarwyavi sistema moicavs 18 aTas heqtars, romelic Crdilo-
eTidan SemosazRvrulia saRamalis amaRlebiT, aRmosavleTidan da sam-
xreTidan — md. rioniT, xolo dasavleTidan — md. gubiswyliT. arxi ikve-
beba md. rionidan, misi sigrZea 18,9 km, xarji — 12 m3/wm. masivi agebulia 
aluviuri riynariTa da qviSebiT, romelTa filtraciis koeficientebi 
icvleba 50 m/dRe-Ramidan (sof. maRlaki) 500 m/dRe-Ramemde (sof. farcxa-
nayanebi). sof. farcxanayanebTan xdeba gruntis wylebis gamosolva wya-
roebis saxiT, romelTa jamuri debiti aWarbebs 1 m3/wm-s. 

yvelaze Rrmad (7 m da meti) gruntis wylebi mdebareobs masivis cen-
tralur nawilSi, CrdiloeTis ganapira mxares, q. quTaisis da soflebis — 
muxianis, SuamaRlakis, miwawiTelis, mesxeTis, qvitiris midamoebSi (5-dan 
7 metramde). aq riynari gaSiSvlebulia dRis zedapirze, rac xels uwyobs 
gruntis wylebis kvebas atmosferuli naleqebis xarjze. 

soflebis — farcxanayanebisa da maRlakis midamoebSi, sadac gruntis 
wylebi mdebareobs araRrmad (2 m-mde), mowyobilia wyalamRebi nagebobebi 
q. quTaisis wyalmomaragebis mizniT. maT saSualebiT sof. maRlakis mida-
moebSi gruntis wylebis donem daiwia 0,5-1,0 metriT da Sesabamisad gaum-
jobesda sasoflo-sameurneo miwebis melioraciuli mdgomareoba.  
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soflebis — onariosa da labadnaris midamoebSi, vertikaluri drena-
Jis ganxorcielebis Sedegad, miRweul iqna gruntis wylebis doneebis da-
weva da Waobebis amoSroba. 

Cais plantaciebi irwyveba zugdidis, senakis, oCamCiris, samtrediis, 
xonis, ozurgeTisa da sxva raionebSi, sadac, miuxedavad didi raodenobis 
naleqebisa (1750 mm), SeimCneva maTi araTanabari ganawileba wlis ganmav-
lobaSi. 

10 aTasi ha farTobidan, sadac mimdinareobda morwyva, 8 aTasi ha-ze 
ganxorcielda morwyva dawvimebis meTodiT. 

Warbteniani da Waobiani miwebidan zedapiruli wylebis mocilebis 
mizniT magistraluri arxebi gayvanilia kolxeTis dablobis centralur 
da dasavleT nawilebSi, ZiriTadad, mdinareebis — rionis, xobisa da engu-
ris xeobebSi, romelTa Soris teritoria daqselilia ufro mcire siR-
rmis arxebis sistemiT.  

garda atmosferuli naleqebisa, xSirad xdeboda dablobis mdinareu-
li wylebiT datborva, romelic Semcirda mdinareebis (rioni, xobi, engu-
ri, civi da sxv.) gaswvriv zvinulebis mowyobis gamo. Tumca katastrofu-
li xasiaTis datborvebi amJamadac xdeba, romlebic gamowveulia Tovlis 
dnobiTa da kokispiruli wvimebiT. 

mdinareebze zvinulebis mowyobis Semdeg mdinareTaSoris teritori-
ebis farglebSi mkveTrad Seicvala ekologiuri mdgomareoba: aRar xdeba 
mdinareuli Slamis daleqva, romelic amaRlebda miwebis nayofierebas da 
zedapiris niSnulebs. samagierod, reliefSi sul ufro maRldeba mdina-
reTa kalapoti. zvinulebis mowyobis Semdeg, 70 wlis ganmavlobaSi, kol-
xeTis mdinareebis kalapoti mkveTrad gamoisaxa reliefSi, xolo mdina-
reTaSoris dablobebi, mdinareTa kalapotebTan SedarebiT, ufro dabal 
niSnulebze darCa.  

katastrofuli xasiaTis datborvebi, romlebic gamowveulia gazaf-
xulze Tovlis dnobiT da kokispiruli wvimebiT, meordeba periodulad. 
bolo periodSi amgvari datborva moxda gasuli saukunis 80-ian wlebSi, 
rodesac garRveul iqna mdinareebis rionisa da xobis zvinulebi da 
mTlianad daitbora kolxeTis dablobis centraluri nawili. 

Catarebuli reJimuli dakvirvebebis safuZvelze dadginda, rom kol-
xeTis dablobis mdinareTa kalapotebis maRali niSnulebis gamo xdeba 
mdinareuli wylebiT gruntis wylis horizontis intensiuri kveba mdina-
ridan ramdenime kilometr manZilze (nax. 17).  
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nax. 18. zRvisa da gruntis wylebis urTierTqmedeba maRali da                                           
dabali doneebis dros grigoleTis ubanze 

aranaklebi gavlena aqvs zRvas, gansakuTrebiT Relvis dros, romelic 
aZnelebs zedapiruli da gruntis wylebis gantvirTvas zRvaSi. es proce-
si gaZnelebulia miwis zedapiris mcire qanobebis gamoc. aseve mniSvnelo-
vania miwisqveSa wylebis (gruntisa da arteziuli wylebis) gavlena daWao-
bebis procesebze (nax. 18). 

SavizRvispira zolSi zRvis diunebi uketaven gzas Waobis patara naka-
dulebs, ris gamoc nakadulebi miedineba diunebis gaswvriv da Caedineba 
zRvaSi SedarebiT didi mdinareebis saSualebiT. amis gamo, zRvispira zo-
lis diunebis gaswvriv ganlagebulia patar-patara tbebi da mudmivi Wao-
bebi. drodadro, wylis masis dagrovebisa da moculobis gazrdasTan er-
Tad, nakadulebi erTdeba da arRvevs diunebs. am dros zedapiruli wyli-
sagan erTianad icleba teritoria da umjobesdeba garemos melioraciu-
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li pirobebi. Semdeg, zRvis Relvis Sedegad, isev aRdgeba diunebis zoli 
da kvlav iwyebs dagrovebas zedapiruli wylebi. 

zRvispira zolSi zedapiruli wylebis daregulirebis mizniT, 1980 
wels, saqarTvelos geologiuri sammarTvelos hidrogeologiuri eqspe-
diciis mier Catarda eqsperimenti, romlis ideis avtori iyo inJineri z. 
mesxia (nax. 19).  

zRvaSi zedapiruli wylebis Tavisufali gantvirTvis mizniT, diune-
bis zolSi damontaJda didi diametris mili, romelic martivi mowyobi-
lobis saSualebiT uzrunvelyofda Waobis wylebis gantvirTvas zRvaSi 
da xels uSlida zRvis wylebis moxvedras WaobSi. eqsperimentma warmate-
biT Caiara, magram Semdgom, zRvis didi Stormis Sedegad, milma Seicvala 
mdebareoba, Semotrialda diunis gaswvriv da Sewyvita funqcionireba.  

 

 

sur. 19. Savi zRvis diuna Waobis mcenareulobiT; 
sacdeli mili Waobis wylebis zRvaSi gantvirTvis eqsperimentis                                      

Catarebis Semdeg (1980) 

kolxeTis dablobze melioraciuli samuSaoebi mimdinareobs XX sau-
kunis 30-iani wlebidan. kolxeTis Waobebis daSrobisa da aTvisebis gene-
raluri gegma Sedgenil iqna gasuli saukunis 60-ian wlebSi. 

generaluri gegmis mixedviT melioraciuli samuSaoebis dagegmvisas 
ZiriTadi yuradReba eqceoda dablobidan zedapiruli wylebis mocile-
bas. am mizniT gayvanil iqna arxebis magistraluri da Sida qseli. relie-
fis dabali niSnulebis gamo wylis gadaqaCva xdeboda satumbi sadgurebis 
saSualebiT.  
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miuxedavad Catarebuli samuSaoebisa, efeqti mniSvnelovani ar iyo, 
radgan proeqtiT ar iyo gaTvaliswinebuli Waobebisa da daWaobebuli mi-
webis miwisqveSa kvebis faqtori.  

1967 wlidan daiwyo kolxeTis dablobis kompleqsuri hidrogeologi-
uri da sainJinro-geologiuri Seswavla.  

kolxeTis dablobis meoTxeuli naleqebis gruntis wylisa da artezi-
uli wylebis horizontebs Soris urTierTkavSiris arsebobaSi mTavar 
rols asrulebs am horizontebis doneebis ganlageba.  

kolxeTis dablobis centralur nawilSi meoTxeuli asakis naleqebis 
arteziuli horizontis piezometriuli done emTxveva gruntis wylis 
horizontis dones, an imyofeba masze maRla. 

piezometriuli done emTxveva gruntis wylis horizontis wylis sar-
kes dablobis aRmosavleT nawilSi, sadac miwisqveSa wylebi iZens wnevas, 
da zRvispira zolSi, sadac wnevebi ecema, radgan aq isoleba am horizon-
tebis gamyofi, SedarebiT wyalupovari Sre. 

dablobis danarCen teritoriaze, piezometriuli doneebi mdebareobs 
gruntis wylebis doneebze maRla, ris mixedviTac gamoiyofa 3 raioni:  

1) 1-dan 3 metramde;  
2) 3-dan 5 metramde;  
3) 5-dan 10 metramde da ufro maRla. 
dablobis centralur nawilSi piezometriuli doneebi mdebareobs 

gruntis wylis doneze maRla, dasavleTisa da aRmosavleTis mimarTule-
biT ki SeiniSneba maTi TandaTanobiTi Semcireba, rac miuTiTebs am mimar-
TulebiT arteziuli wylebis gruntis wylis horizontSi gantvirTvaze 
(nax. 20, 21). 

wneviani wylebis vertikaluri gadadineba gruntis wylis horizontSi 
mimdinareobs Tixnarisa da qviSnaris Sreebis gavliT, romlebic warmoad-
genen am horizontebis gamyof Sres. am Sris simZlavre meryeobs 10-dan 50 
metramde, xolo maTi filtraciis koeficientebi — 0,001-dan 0,04 m/dRe-
RameSi. 

saangariSo ubnebis farglebSi, piezometriuli doneebis gruntis 
wylis doneebTan aRmatebisa da gruntisa da wneviani horizontebis gam-
yofi Sris simZlavreebisa da filtraciis koeficientebis mniSvnelobaTa 
gaTvaliswinebiT, gansazRvrulia wneviani wylebis gruntis wylebSi gada-
dinebis vertikaluri gradientis sidideebi. 
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warmodgenili masalis gaanalizebis safuZvelze gamotanilia das-
kvna, rom kolxeTis dablobis centralur da dasavleT nawilebSi grun-
tis wylis horizontze aqtiurad axdens gavlenas arteziuli wylis ho-
rizonti. kolxeTis dablobis centralur nawilSi wneviani wylebis 
gruntis wylis horizontSi gadadinebis saSualo sidide Seadgens — 14,7 
m3/wm, xolo gadadinebis moduli — 8,4 l/wm/km2 (i. miqaZe, 2003). 

 

nax. 21. piezometriuli doneebis cvalebadobis grafikebi vertikalur 
WrilSi jixaiSi-lanCxuTis ubanze 

aqedan gamomdinare, kolxeTis dablobze gamovyofT Semdeg hidrodi-
namikur struqturebs:  

1) Tavisufali wyalcvlisa da miwisqveSa horizontebis intensiuri 
kvebis ares;  



hidrogeologia 

 105

2) miwisqveSa wylebis tranzitis, wnevebis Seqmnisa da wneviani wylebis 
gruntis wylis horizontSi gantvirTvis ares;  

3) miwisqveSa wylebis gantvirTvisa da wnevis gradientebis Semcire-
bis ares. 

uaxlesi monacemebiT dadgenili urTierTkavSiris kanonzomiereba 
gruntisa da arteziul horizontebs Soris, romelic mdgomareobs grun-
tis wylis horizontis intensiur kvebaSi atmosferuli naleqebis da 
mdinareuli wylebis paralelurad arteziuli wylebis xarjze, amyarebs 
specialistebis mier adre gamoTqmul mosazrebebs aseTi kvebis arsebo-
bis SesaZleblobis Sesaxeb (i. yuloSvili, 1933, i. buaCiZe, 1955, l. xara-
tiSvili, 1961, i. miqaZe, 1971). 

kompleqsuri hidrogeologiuri da sainJinro-geologiuri agegmvis 
(1:50000) safuZvelze Sedgenilia kolxeTis dablobis hidrogeologiuri 
da sainJinro-geologiuri daraionebis ruka da TiToeuli masivisaTvis 
gansazRvrulia melioraciuli RonisZiebebis kompleqsi. gamokvlevis ma-
salebi `saqwyalproeqtis” mier gamoyenebul iqna melioraciuli proeq-
tebis Sesadgenad (nax. 22, 23). 

saqarTveloSi bolo wlebSi ganviTarebuli politikuri movlenebis 
gamo mTlianad qveyanaSi da kolxeTis dablobzec Seferxda melioraci-
uli samuSaoebi, ramac gamoiwvia ukve aTvisebuli masivebis meoreuli 
daWaobeba. 

imisaTvis, rom miRweul iqnas daWaobebuli miwebis daSroba da sasof-
lo-sameurneo aTviseba, aucilebelia wylis balansis mudmivi kontroli, 
daWaobebaSi monawile yvela faqtoris gaTvaliswineba da melioraciuli 
RonisZiebebis gegmazomieri da mudmivi gatareba. 

daWaobebul miwebze melioraciuli RonisZiebebis gatarebis Semdgom 
garkveulwilad mcirdeba am miwebis mier wylis akumulirebis pirobebi, 
ris gamoc SesaZlebelia, rom dairRves mTeli Waobis sistemis wonaswo-
roba. am dros dabla iwevs gruntis wylis doneebi da mcirdeba aorTqle-
ba, romelic damokidebulia niadagis fenaze da mcenareTa saxeobebze.  

melioraciuli RonisZiebebis gatarebis Sedegad matulobs gruntis 
wylis nakadi, romelic gaedineba daWaobebuli masividan, umjobesdeba ni-
adagis wylovan-fizikuri da aeraciuli pirobebi, gaxrwnis anaerobuli 
procesebi icvleba aerobuliT, TandaTan umjobesdeba niadagis grunte-
bis filtraciuli Tvisebebi da temperaturuli reJimi. Warbi tenis Sem-
cireba amaRlebs niadagis Sris aeracias da SesamCnevad aumjobesebs te-
ritoriis sanitarul mdgomareobas. icvleba mikroklimatic, savegeta-
cio periodSi mcirdeba tenianoba da maRldeba atmosferos miwispira 
temperatura. 
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gruntis wylis 
doneebi, m 

gadadinebis 
modulebi, l/wm/km2 

0,5-1,5 0,5-2,0 1,0-3,0 1,5-3,0 2,0-5,0 5,0-20,0 

gadadineba ar xdeba     2 1 

1 — 10  5     

10 — 20   3    

20 — 30  6     

30 — 40 7   4   

 

nax. 23. hidrogeologiur-melioraciuli daraionebis 
rukis pirobiTi niSnebi 
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amasTan erTad, dasaSrobi sistemebi, gansakuTrebiT sadrenaJo, mniS-
vnelovnad zrdis sakvebi nivTierebebis gatanas wyalSemkrebebSi. drenaJi 
ar auaresebs bunebriv pirobebs, magram warmoadgens damakavSirebel sat-
ransporto rgols dabinZurebis gavrcelebis saqmeSi Semdeg sistemaSi: 
atmosfero — niadagi — wyali. am gavlenis masStabebi damokidebulia kli-
matur pirobebze, sadrenaJo sistemebis parametrebze, niadagis grunte-
bis wylovan-fizikur Tvisebebze, niadagSi Setanili sasuqebis saxeebze, 
normebze, maTi Setanis vadebze da a.S.  

wyalmimRebebis sadrenaJo nakadebiT dabinZurebis Semcireba SesaZ-
lebelia sadrenaJo sistemebis gadayvaniT nawilobriv Caketil ciklSi.  

b. iveriis zomierad notio da mSrali subtropikuli olqis                            
sarwyavi masivebi 

am olqis yvelaze msxvili erTeulia qarTlis vake, romlis sarwyavi 
masivebis farTobi Seadgens 110,5 aTas ha. misi dasavleTi nawili — tiri-
fonis vakis masivebi: doRlauris veli, salTvisi, tirifoni da sxvebi ir-
wyveba taSiskaris, skra-qarelis, salTvisisa da tirifonis arxebiT. 

doRlauris veli mdebareobs md. mtkvris marcxena napirze, mdinaris 
pirvel, meore da mesame terasebze, romelTa farTobia 13,1 aTasi ha. am mi-
webs rwyavs 45 km sigrZis da 12 m3/wm debitis taSiskaris sarwyavi arxi, ro-
melsac kvebavs md. mtkvari. terasebis amgebi aluviuri naleqebi, romel-
Ta filtraciis koeficientebi utoldeba 200 m/dRe-RameSi, gadafarulia 
0,5-dan 3,0 metramde simZlavris karbonatuli TixebiT. wyaluxvobiT ga-
moirCeva pirveli terasa, romelic ikvebeba mdinareebis suramulas, bor-
neulasa da sxvaTa filtratebiT. gruntis wylebis done mdebareobs 1,0-
1,5 m-ze, xolo ufro Rrmad (2,5-4,5 m) — maRal terasebze. gruntis wylebis 
qimiuri Sedgeniloba ZiriTadad hidrokarbonatul-sulfaturi kalciu-
miania, 1,5 g/l mineralizaciiT. 

taSiskaris sarwyavi sistemis eqspluatacias mniSvnelovani zemoqme-
deba ar gamouwvevia masivis gruntis wylebis reJimze da qimiur 
Sedgenilobaze. 

salTvisis masivi (16,3 aTasi ha) da misi momijnave kexvis masivi (3,9 aTa-
si ha) mdebareobs md. didi liaxvis marjvena sanapiroze. es masivebi ir-
wyveba salTvisis arxiT, romlis sigrZea 10,4 km, xolo xarji — 9,25 m3/wm. 
sarwyavi miwebis umetesi nawili mdebareobs md. didi liaxvis meore da me-
same terasebze.  

md. didi liaxvis terasebis aluvionis gruntis wylebi ZiriTadad ik-
vebeba md. didi liaxvis filtratebiT, romlebic hidrokarbonatuli 
kalciumiani Sedgenilobisaa, xolo saerTo mineralizaciaa — 0,5 g/l. 
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tirifonis velis masivi (29 aTasi ha) irwyveba 46 km sigrZis arxiT, 
romlis xarjia 14 m3/wm. igi ikvebeba md. didi liaxvis wylebiT. 

tirifonis masivisagan CrdiloeTiT mdebareobs vanaTis masivi (3,3 
aTasi ha), romelic irwyveba md. patara liaxvis wylebiT. arxis sigrZea 14 
km, xolo debiti — 5,5 m3/wm. 

tirifonisa da vanaTis masivebi qmnian farTo, akumulaciur dablobs, 
romelic agebulia 250 m simZlavris meoTxeuli asakis aluviuri naleqe-
biT. dablobis centraluri da dasavleTi nawilebi agebulia aluviuri 
riynariT, qviSebis SemavsebliT, romelic gadafarulia 2-3-dan 5 m-mde 
simZlavris TixebiTa da TixnariT. gruntis wylebi mtknaria, hidrokar-
bonatuli kalciumiani Sedgenilobis, saerTo mineralizaciaa — 0,5 g/l. 

vanaTis masivis melioraciuli mdgomareoba damakmayofilebelia, 
sarwyavi arxis eqspluatacias miwis savargulebze uaryofiTi gavlena ar 
mouxdenia. 

muxranis vake iyofa 2 sarwyav masivad: Tezi-okamisa da muxranis velis. 
Tezi-okamis masivi (6,4 aTasi ha) mdebareobs md. qsnis marjvena napir-

ze. magistraluri arxis sigrZe Seadgens 34 km-s, gamtarunarianoba —                   
6 m3/wm-s. arxi miyvanilia xidiskaris masivTan, xolo arxze aSenebulia 
hidroeleqtrosadguri.  

sarwyavi sistema eqspluataciaSi Sevida 1951 wels. 
Tezi-okamis masivi xasiaTdeba rTuli mikroreliefiT, igi aris mTa-

goriani da daserilia mravali mSrali xeviT. Wala da Waliszeda terasebi 
agebulia 2,5-dan 5,0 metramde simZlavris riynariT, qviSis SemavsebliT, 
romelic gadafarulia 5 metramde simZlavris TixnariTa da TixebiT, 
RorRisa da namsxvrevi masalis CanarTebiT.  

Tezi-okamis masivis melioraciul mdgomareobaze garkveuli gavlena 
iqonia sarwyavi arxis wylebma: arxis eqspluataciaSi SesvlisTanave mis 
saTave nagebobasTan warmoiqmna mewyruli deformaciebi, ramac gamoiwvia 
600 m sigrZis gvirabis gaWris aucilebloba, xolo arxis boloSi, makro-
forovani TabaSiriani Tixnarebis gavrcelebis ubanze, adgili hqonda su-
foziur movlenebs. 

1962 wels SeniSnul iqna sarwyavi masivebis daWaobeba qveda da zeda 
terasebze soflebis — axmajis, lamisyanis, aRaianis da okamis midamoebSi. 
daWaobebis ZiriTadi mizezi iyo wylebis filtracia arxidan da wylis ga-
manawileblebidan, romlebic mowyobili iyo gaumagrebel gruntSi. wyal-
ma garecxa Tixis fskeri da gaaSiSvla igi, ris gamoc gaizarda wylis fil-
tracia aeraciis zonaSi. 

masivis melioraciul mdgomareobaze uaryofiTi gavlena iqonia igoe-
Tis hidroeleqtrosadgurmac, romlis muSaobac moiTxovda magistralu-
ri arxis funqcionirebas mTeli wlis ganmavlobaSi. 
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melioraciuli mdgomareobis gaumjobesebis mizniT Catarda sistemis 
Sidasameurneo qselisa da wylis gamanawileblebis sarekonstruqcio sa-
muSaoebi, gaiWra sadrenaJo sakoleqtoro arxebi, xolo didi daqanebis 
mqone ubnebi gadayvanil iqna xelovnuri dawvimebiT morwyvaze. 

muxranis velis masivi (10,9 aTasi ha) mdebareobs qsnisa da aragvis Su-
amdinareTSi, igi iyofa 2 nawilad: md. aragvisa (masivis 3/4 nawili) da qsnis 
(masivis 1/3 nawili) masivebad. muxranis velis aRmosavleT nawilSi miedi-
neba md. narekvavi, romelic zafxulobiT gamoiyeneba sarwyavad.  

magistraluri arxis sigrZea 24,7 km, gamtarunarianoba — 6 m3/wm. arxze 
mowyobilia hidroeleqtrosadguri, xolo misgan 22 km-ze gayvanilia ar-
xi, romliTac irwyveba velis samxreTi nawili. sarwyavi sistema eqsplua-
taciaSi Sevida 1954 wels. 

muxranis velis aluviuri naleqebi warmodgenilia lodnar-riynariT 
qviSis SemavsebliT, romelTa simZlavre Seadgens: sof. misaqcielTan — 5-
dan 8 metrs, sof. nataxtarTan — 30 metrs, xolo muxranis velisaken matu-
lobs 50-60 metramde. muxranis velis centralur nawilSi Warbobs Tixebi, 
xvinWis SuaSreebiT (sof. CalisTavi), romelTa simZlavre aRwevs 100 
metrs; xvinWis SuaSreebis raodenoba izrdeba CrdiloeTis mimarTule-
biT. muxranis velis Tanamedrove aluviuri naleqebis kveba ZiriTadad 
xorcieleba mdinareebis — aragvis, qsnisa da narekvavis wylebiT. gruntis 
wylebis doneebi mdebareobs: velis CrdiloeT nawilSi — 20 m-ze da ufro 
Rrmad, Crdilo-dasavleT nawilSi — 6-dan 7 m-ze, xolo sof. muxranis mi-
damoebSi uaxlovdeba dRis zedapirs, sadac xdeba maTi gamosolva wyaroe-
bis saxiT, romelTa jamuri debiti aRwevs 100 l/wm-s. 

miwis savargulebis morwyvas ar gamouwvevia uaryofiTi movlenebi, 
radgan teritoria bunebrivad kargadaa drenirebuli. 

skra-qarelis sarwyavi masivi mdebareobs md. mtkvris marjvena napir-
ze. sarwyavi arxis sigrZea 30 km, xolo xarji — 2,2 m3/wm. es masivi bunebri-
vad naklebad drenirebulia, ris gamoc xSiria daWaobeba da gruntebis 
damarilianeba. aseT masivebSi saWiroa kompleqsuri RonisZiebebis gata-
reba, romlebic iTvaliswineben daWaobebuli miwebis daSrobasa da dama-
rilianebuli gruntebis ganmarilianebas. 

alaznis veli saqarTvelos erT-erTi yvelaze nayofieri miwis savar-
gulia, sadac jer kidev 30-ian wlebSi gayvanil iqna 91 km sigrZisa da 24 
m3/wm xarjis alaznis magistraluri arxi. sarwyavi teritoria Tavdapir-
velad Seadgenda 54,8 aTas ha, romelic Semdgom gaizarda 66,9 aTas heqt-
ramde. 

gruntis wylebis ZiriTadi gantvirTva xdeba aorTqlebis gziT, aseve 
md. alaznis xeobaSi. 

didi aorTqlebis gamo, miwebis nawili, gansakuTrebiT dablobis cen-
tralur nawilSi, damarilianebulia. damarilianebuli miwebis meliora-
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ciuli mdgomareobis gasaumjobeseblad gayvanilia sadrenaJo-koleqto-
ruli qseli. 

morwyvis Sedegad, masivis mTel rig ubnebSi gruntis wylis done 
meryeobs 0-dan 1 m-is intervalSi, ramac gamoiwvia teritoriis daWaobe-
ba soflebis — bakurcixis, kardanaxis da vejinis midamoebSi, romelTa 
nawili SemdgomSi amoSrobil iqna melioraciuli samuSaoebis Catarebis 
Sedegad. 

gruntis wylebis reJimis Seswavlisa da regulirebis mizniT, saqgeo-
logiis mier 1964 wlidan Seiqmna hidrogeologiuri sareJimo samsaxuri.  

zemo samgoris masivis sarwyavi sistema mdebareobs q. Tbilisidan aR-
mosavleTiT, mtkvarisa da ioris SuamdinareTSi; CrdiloeTiT mas esaz-
Rvreba saguramo-ialnos qedi, samxreTiT — gardabnis stepi. 

sarwyav wylebad gamoiyeneba md. iori, romlis nakadi regulirdeba si-
onisa da Tbilisis zRvis wyalsacavebiT. 

masivi agebulia mesameuli asakis TabaSiriani TixebiT, qviSaqvebiTa 
da konglomeratebiT, romlebic gadafarulia 1-dan 30 m-mde simZlavris 
aluviur-proluviuri da deluviuri warmonaqmnebiT. 

teritoria Raribia miwisqveSa wylebiT da morwyviTi samuSaoebis daw-
yebamde warmoadgenda naxevrad udabnos. 

masivis umetes teritoriaze gruntis wylebis done mdebareobda 20 m-ze 
Rrmad, maTi mineralizacia meryeobda 2-dan 5 g/l-mde, xolo qimiuri Sed-
geniloba iyo sulfatur-hidrokarbonatuli kalciumian-natriumiani. 
garkveul ubnebSi — navTluRSi, orxevSi da q. rusTavSi gruntis wylebis 
done mdebareobda 3-dan 10 metris intervalSi, xolo mineralizacia aR-
wevda 10 g/l-s. gruntis wylebis maRali doneebi (1 m-mde) fiqsirdeboda 
mdinareebis Tanamedrove xeobebis gaswvriv, sadac adgili hqonda daWao-
bebas (jeiranis veli, samgoris plato, sof. sarTiWalas midamoebi). 

morwyvis dawyebidan 2 wlis Semdeg, 1952 wels, gruntis wylebis awevis 
Sedegad gamoCnda daWaobebis pirveli niSnebi. gruntis wylis donem aiwia 
md. mtkvris meore Waliszeda terasaze da qveda lilos raionSi (15 m-mde), 
navTluRis raionSi (10 m-mde), orxevis mimdebare teritoriebze (5 m-mde) 
da gansakuTrebiT md. mtkvris pirvel Waliszeda terasaze (2 m-mde). 

gruntis wylebis doneebis awevasTan erTad mimdinareobda am teri-
toriis gruntebis meoreuli sulfaturi damarilianeba. 

SemdgomSi gatarda RonisZiebebi arxebidan filtraciis Semcirebisa 
da daWaobebul ubnebze sadrenaJo qselis gayvanis saSualebiT, ramac ga-
moaswora melioraciuli mdgomareoba, Tumca garkveul ubnebze dResac 
SeimCneva gruntis wylis doneebis awevis tendenciebi.  

soRanluRis masivi, romlis farTobia 5256 ha, irwyveba md. mtkvris 
wyliT, romelic miewodeba satumbi sadgurebis saSualebiT. maTgan yve-
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laze mniSvnelovania TeleTis sarwyavi sistema, romelic soRanluRis ma-
sivis garda rwyavs kumisis tbis midamoebsac. 

masivi agebulia paleogenis TabaSiriani qviSaqvebiT, fiqlebrivi Ti-
xebiT da damarilianebuli meoTxeuli asakis naleqebiT. masivi mcired-
wyalSemcvelia.  

magistraluri arxis eqspluataciis dawyebidanve ganviTarda grun-
tebis dajdomisa da Caqcevis movlenebi, ris gamoc, gaizarda wylis fil-
tracia arxidan da misi kedlebis deformacia. arxis kedlebis gamagrebis 
mizniT, isini mopirkeTda Tixis, Semdeg betonis, xolo 1965 wlidan — asaw-
yobi rkinabetonis konstruqciebiT. 

gardabnis masivi (17,6 aTasi ha) irwyveba 19 km sigrZisa da 14 m3/wm xar-
jis magistraluri arxiT, romelic ikvebeba md. mtkvris wylebiT. masivi 
agebulia aluviuri riynariT da qviSiT, romlebic gadafarulia 20 m sim-
Zlavris deluviur-proluviuri naleqebiT. 

masivis periferiul ubnebSi gruntis wylebis doneebi ganlagebulia 
20 m siRrmeze, xolo centrisaken mcirdeba 1 metramde. amave mimarTule-
biT maRalmineralizebuli (40 g/l) sulfaturi Sedgenilobis wylebi ga-
dadian mtknar (0,5 g/l), hidrokarbonatul-sulfaturi kalciumian 
wylebSi. masivis samxreT-aRmosavleT nawilSi xdeba gruntis wylebis gan-
tvirTva wyaroebis saxiT, romelTa jamuri debiti aWarbebs 1 l/wms. 

gardabnis dablobis md. xramis marcxena napiris (20 aTasi ha), debedas 
(18 aTasi ha) da kazreTis (1,2 aTasi ha) masivebi mdebareoben md. xramisa da 
misi Senakadebis sxvadasxva terasebze. Walispira terasebis garda grun-
tis wylis doneebi mdebareobs 3,5 metridan (pirveli terasa) — 20 metram-
de (mesame terasa). gruntis wylebi ZiriTadad mtknaria, 0,5 g/l minerali-
zaciis, mxolod md. xramis masivis aRmosavleT nawilSi gvxvdeba sulfa-
turi Sedgenilobisa da momatebuli mineralizaciis (2 g/l-mde) gruntis 
wylebi (16). 

10.4. mineraluri wylebi 

10.4.1. mineraluri wylebis sabadoebis mimoxilva 

mineraluri ewodeba bunebriv wylebs, romlebic Tavisi qimiuri da ga-
zuri SedgenilobiT, mikrokomponentebis SemcvelobiT, organuli nivTi-
erebebiT, temperaturiT an sxva raime maCvenebliT adamianis organizmze 
axdens samkurnalo zemoqmedebas.  

saqarTveloSi 2000-ze meti mineraluri wyaroa dafiqsirebuli. maT 
Soris aris mtknari, mineralizebuli, civi da Termuli, mdidari mikroe-
lementebiTa da sxvadasxva Sedgenilobis gazebiT. maT bazaze moqmedebs 
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msoflioSi saxelganTqmuli kurortebi — borjomi, sairme, abasTumani, 
wyaltubo, uwera da sxv. 

mineraluri wylebs Soris arCeven sasmel (samkurnalo da samkurna-
lo-sasmeli) da balneologiur wylebs. 

mineraluri wylebis klasifikaciaTa Soris yvelaze aRiarebulia           
v. ivanovis da g. nevraevis (1964) klasifikacia. 

Tanamedrove SexedulebebiT mineraluri wylebi iyofa Semdeg jgu-
febad: 

1) mariliani wylebi da marilwylebi; 
2) naxSirmJava wylebi; 
3) radoniani wylebi; 
4) kaJiani Termuli wylebi (azotiani Termebi); 
5) polimetaluri (rkiniani, dariSxaniani da sxv.) wylebi; 
6) wylebi organuli nivTierebebis maRali SemcvelobiT. 
mariliani wylebis da marilwylebis jgufs aqvs mineralizaciis di-

di diapazoni 1-dan 600 g/l-mde, Tumca mineraluri wylebis saxiT gamoi-
yeneba mxolod 150 g/l-mde koncentraciis wylebi.  

mineraluri wylebis es jgufi dakavSirebulia platformul da mTa-
TaSua arteziul auzebTan, romlebic agebulia mZlavri danaleqi wyebe-
biT da marilis Sua fenebiT. es wylebi zog SemTxvevaSi Seicavs azotsa da 
meTans, xolo ionur SedgenilobaSi Warbobs sulfati, qlori, natriumi, 
iSviaTad, kalciumi da magniumi. 

sulfaturi wylebi xasiaTdeba sxvadasxva kaTionuri SedgenilobiT 
da 5-10 g/l mineralizaciiT. es wylebi gavrcelebulia ruseTisa da cim-
biris arteziul auzebSi, Sua aziaSi, dasavleT cimbirSi, uralSi, ukrai-
nasa da kavkasiaSi. am tipis wylebis mkurnalobis efeqti izrdeba gogir-
dwyalbadis SemcvelobiT (50 g/l-mde), romelic dakavSirebulia sulfa-
turi wylebisa da qanebSi arsebuli organuli nivTierebebis urTierT-
qmedebasTan. 

sulfaturi wylebi saqarTveloSi cnobilia soxumis Termebis saxiT, 
aWara-TrialeTisa da saqarTvelos beltis zeda eocenis TabaSiriani wye-
bis wylebi — Tbilisis midamoebSi, maikopis wyebasTan dakavSirebuli 
wylebi — xaSurTan da kolCedanuri gamadnebis Jangvis zonebTan dakavSi-
rebuli wylebi (madneulis sabados wylebi, mineraluri wyaroebi): baSka-
cara — md. bzifis saTaveebSi da zubi — md. cxeniswylis xeobaSi. maTgan 
samkurnalod gamoiyeneba — soxumis Termebi, zubi, Rariba Rele (xaSu-
rTan) da sxv. 

qloriduli wylebi, sadac kaTionebidan ZiriTadia natriumi, farTo 
gavrcelebiT sargeblobs. am jgufis wylebisaTvis umetesad damaxasiaTe-
belia maRali mineralizacia (150 g/l da meti). SedarebiT dabali minera-
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lizaciiT (<35g/l) xasiaTdeba qloridul-sulfaturi wylebi, romlebic 
farTod gamoiyeneba balneologiaSi. ruseTis baqanze aseTi sabadoebia: 
kaSini, iJevski, solinuxa da sxv. maxaCkalaSi funqcionirebs balneologi-

uri kurorti, sadac 1500 m siRrmis WaburRilidan iReben 45-650C tempera-
turis Termul wyals. analogiuri wylebi cnobilia tian-Sanisa da pami-
ris mTaTaSua auzebSi. 

ufro meti gavrcelebiT sargeblobs qlor-natriumiani wylebi, ro-
melTa mineralizacia >35 g/l-ze. magaliTad, cimbiris baqanze cnobilia 
marilwylebis gamosavlebi, romelTa mineralizacia aRwevs 150 g/l-s. 

gogirdwyalbadis maRali Semcvelobis wylebi farTod aris gavrce-
lebuli yirimsa da kavkasiaSi. am wylebis bazaze samkurnalo centrebi 
funqcionirebs goriaCi kluCSi (krasnodaris mxare), sernovodskSi (CeCne-
Ti) da soWi-macestis raionSi. amave tipis mineralur wylebs miekuTvneba 
gagra, sanapiro, soxumi, menji, kvereTi, ujarma, yvareli da aWara-Tria-
leTis aRmosavleTi daZirvis zolSi arsebuli mineraluri wylebi (Tbi-
lisis Termebi). marTalia, es wylebi dakavSirebulia sxvadasxva genezisi-
sa da Sedgenilobis wyalSemcvel qanebsa da struqturebTan, magram maTi 
samkurnalo efeqti ganpirobebulia gogirdwyalbadis SemcvelobiT (50 

mg/l-mde) da TermulobiT (20-600C). 
macestis tipis gogirdwyalbadiani (<400 mg/l) wylebi aseve gavrce-

lebulia dasavleT evropaSi: albaneTSi, rumineTSi, germaniaSi da sxv. 
samkurnalo marilwylebSi gamoirCeva bromiani da nawilobriv iodiani 

da boriani wylebi, romlebic gamoiyeneba rogorc saabazanod, ise sasmelad. 
saqarTveloSi marilwylebis samkurnalod gamoyenebis magaliTia lu-

gelas tipis mineraluri wylebi (52 g/l), romlebic dakavSirebulia baio-
sis porfiritul seriasTan, qloriduli kalciumiani Sedgenilobisaa da 
gamoirCeva bromis gazrdili (183 mg/l) SemcvelobiT. 

naxSirmJava wylebi dakavSirebulia axalgazrda vulkanizmisa da 
mTaTawarmoqmnis olqebTan, agreTve epiplatformuli orogenezis zo-
nebTan. 

miwisqveSa wyalSemcveli sistemebis mixedviT gamoyofen naxSirmJava 
wylebis 2 tips: 1) hidrogeologiuri masivebis napralur-ZarRvul wyleb-
sa da 2) arteziuli auzebis Sereuli cirkulaciis wylebs. 

naxSirmJava wylebis mineralizaciisa da ionuri Sedgenilobis mixed-
viT gamoiyofa Semdegi wylebi: 1) hidrokarbonatuli, 2) sulfatur-hid-
rokarbonatuli, 3) qloridul-hidrokarbonatuli da 4) qloriduli. 

naxSirmJava hidrokarbonatuli wylebi iyofa Semdeg tipebad: dara-
sunis tipis (kalciumiani, kalcium-magniumiani), borjomis (natriumiani) 
da rTuli kaTionuri tipis. 
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hidrokarbonatuli kalciumiani tipis naxSirmJava wylebis warmomad-
genelia baikalispireTis cnobili darasunis sabados wylebi. aRniSnuli 
tipis naxSirmJava wylebi (narzanebi) didi gavrcelebiT sargeblobs kav-
kasionis mTavari qedis orive ferdobze. maTTvis damaxasiaTebelia didi 
zomis gamosavlebi (magaliTad, narzan vokluza yazbegis raionSi xasiaT-
deba 350-1200 l/wm debitiT).  

borjomis tipis naxSirmJava mineraluri wylebi (sodiani), 3-15, iSvia-
Tad 25 g/l mineralizaciiT, Zvirfasi samkurnalo mineraluri wylebia. am 
tipis mineraluri wylebi gavrcelebulia kavkasiaSi da karpatebSi da 
farTod gamoiyeneba rogorc Camosasxmelad, ise balneologiaSi. 

sodiani wylebis gamovlinebebia kavkasionis samxreT ferdze (avadxa-
ra, uwera) da aWara-TrialeTSi (borjomi, nabeRlavi). 

karpatebSi 26 g/l-mde sodiani wylebi gavrcelebulia md. latericis 
xeobaSi (paliana, golubinkoe da sxv.). isini dakavSirebuli arian fliSu-
ri naleqebis Rrma horizontebTan an siRrmuli rRvevebis zonebTan. 

sulfatur-hidrokarbonatuli klasis naxSirmJava wylebidan cnobi-
lia kislovodskis magnium-kalciumiani narzani CrdiloeT kavkasiaSi, sa-
dac ganlagebulia kurortebis jgufi: kislovodski, piatigorski, Je-
leznovodski, esentuki da sxv.  

kislovodskis sabado mdebareobs arteziuli auzis periferiaze, sa-
dac bunebrivad xdeba dabalmineralizebuli sulfatur-hidrokarbona-
tuli civi naxSirmJava wylebis gadadena qveda carcis karbonatuli na-
leqebidan. kislovodskis narzanis analogebia pamirze — abxarki, kamCat-
kaze — oziorskoi, dasavleT cimbirSi — arSani. 

qloridul-hidrokarbonatuli naxSirmJava mineraluri wylebi (5-14 
g/l) iSviaTi da Zvirfasi samkurnalo wylebia, gavrcelebulia kavkasiaSi, 
karpatebSi, pamirze da sxv. 

esentukis tipis tute-mariliani mineraluri wylebi WaburRilebiT 
miRebulia zeda carcis kirqvebidan: esentuki 17 (10-13 g/l) da esentuki 
14 (7-10 g/l). 

esentukis tipis mineraluri wylebi farTodaa gavrcelebuli saqar-
TveloSi. qveda carcisa da zeda iurul naleqebTan dakavSirebuli saba-
doebia: fasanauri, vaJas wyaro, bagiaTi da sxv. maTi analogiuria mioce-
nuri naleqebis javis mineraluri wylebis sabado md. liaxvis xeobaSi. 
mcire kavkasiaSi esentukis tipis wylebia zvare da varZia-axalqalaqis mi-
neraluri wylebis sabadoebi da isti-su azerbaijanSi.  

qloridul-hidrokarbonatuli tipis (10-33 g/l) mineraluri wylebis 
warmomadgenlebia soimis, bistrisa da gornaia tisas sabadoebi karpateb-
Si. kavkasiaSi cnobilia baqsanis auzSi (zeda baqsani, jili-su), md. Tergis 
auzSi (kobisa da yazbegis raionebSi), mcire kavkasionze — somxeTSi (ar-
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zni, ankavani, liCki) da sxv. maTgan maRali mineralizaciiT (>35 g/l) xasi-
aTdeba arznis qloridul-hidrokarbonatuli naxSirmJava wylebi. es mi-
neraluri wylebi dakavSirebulia iuris, carcisa da paleogenis danaleq 
da vulkanogenur wyebebTan, romlebSic biologiurad aqtiuri komponen-
tebidan aRsaniSnavia dariSxanis 30 mg/l-mde (julfa) da boris 1000-2000 
mg/l-mde (dvini, sinegorski) Semcveloba. 

aRwerilis garda, naxSirmJava wylebi 3-5, iSviaTad 9 g/l-mde minera-
lizaciiT gavrcelebulia dasavleT evropaSi (rkiniani fiqlebis mTa Ce-
xeTSi, Svarcvaldi — germaniaSi, safrangeTis centraluri masivi, karpa-
tebi da sxv.). naxSirmJava wylebi farTod gamoiyeneba samkurnalod polo-
neTSi (karpatebi, silezia, sudetebi). mineraluri wylebis mravalferov-
nebiT gamoirCeva CexeTi, sadac cnobilia kurortebi: karlovi vari, ma-
rinskoe lazni, frantiSek-lazni da sxv. 

radoniani wylebi ewodeba wylebs, romelSic radonis Semcveloba 

aRemateba 5 nki/l-s (1 nki/l=10 emans=2,8 maxes erTeuls) da miiCneven samkur-
nalod, Tu uSualod mis gamosavalTan gaTbobis gareSe SesaZlebelia aba-
zanebis miReba. 

radoniani wylebis sabadoebi ZiriTadad dakavSirebulia mJava intru-
zivebis masivebTan. ukrainis kristaluri masivis farglebSi ZiriTadad 
ganviTarebulia radoniani Jangbadian-azotiani wylebi 1-1,5 g/l minera-
lizaciiT (Jitomiri, belaia cerkovi, xmelnicki da sxv.), romlebic Seica-

ven radons 10-dan 100 nki/l-mde. 
garda amisa, sabadoebi cnobilia baltiis farze, baikalis mxareSi da 

saqarTveloSi (wyaltubo). wyaltuboSi 500-600 m siRrmidan (qveda carcis 

kirqvebi) amosuli dabali mineralizaciis (0,8 g/l), Termuli (340C) wyali 
gantvirTvis zonaSi daleqili magnetitiani qviSebis zegavleniT mdid-
rdeba radoniT 3-dan 150 maxes erTeulamde (15). 

kaJmiwiani Termuli wylebi (azotiani Termebi) xasiaTdeba dabali 
mineralizaciiT (<2 g/l), natriumis, siliciumJavas maRali SemcvelobiT 

(50-100 mg/l) da maRali tutianobiT (pH>8), aseve maRalia ftoris Semcve-

loba, temperatura meryeobs 20-dan 1000C-mde. 
es wylebi gavrcelebulia kavkasiis, pamiris, tian-Sanis, altais, tu-

vis, baikalis, Cukotkis da sxva raionebSi.  

kavkasiaSi warmodgenilia dabali mineralizaciis (1 g/l-mde) azotis 
Termebi, romlebic dakavSirebulia siRrmul rRvevebTan rogorc 
kavkasionis samxreT ferdobze (TorRvas abano), ise saqarTvelos beltze 
(kolxeTSi) da aWara-TrialeTis naoWa zonaSi (abasTumani, Tbilisi). 

TorRvas abano moqmedebs qveda iuris fiqlebidan amomavali 37-380C 

temperaturis wylis mZlavri nakadis xarjze. kolxeTSi Termuli (90-
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1150C) wylebi miRebulia WaburRilebiT 1,5-3,3 km siRrmidan, siliciummJa-
vas maRali SemcvelobiT (62 mg/l). 

mcire kavkasionis cnobili sabadoebis (Tbilisi, abasTumani) garda 
azotiani Termebi gamovlenilia maxinjaurSi, sulorSi, zekarSi, udabno-
Si (sairme), aspinZaSi, dvirSi, sadgerSi, axaldabaSi, miwobSi, biisSi da sxv. 
maTTvis damaxasiaTebelia dabali mineralizacia (0,7-1,5 g/l), maRali 

temperatura (710C) da tutianoba (pH 8-10), siliciummJavas maRali (140 
mg/l-mde) Semcveloba da sxv. 

Tbilisis Termuli wylebis sabado dakavSirebulia paleocen-eoce-
nis vulkanogenur-fliSur naleqebTan. sabado Sedgeba centraluri, li-
sisa da saburTalos ubnebisagan. centralur ubanze araRrma (100-200 m), 
xolo danarCen ubnebze Rrma (2-4 km) burRvis saSualebiT gamovlenilia 
mniSvnelovani resursebi. Termuli wyali dabalmineralizebuli (0,3-0,4 
g/l) qloridul-hidrokarbonatuli natriumiani Sedgenilobisaa, gogir-
dwyalbadis SemcvelobiT (36 mg/l-mde). es ZiriTadad azotiani Termebia. 
Rrma zonebSi mineralizacia matulobs 4 g/l-mde, xolo qimiuri Sedgenilo-
ba xdeba qloridul-natriumiani, gazuri faza warmodgenilia meTaniT. 

rkiniani, dariSxaniani da polimetaluri wylebi gazuri Sedgeni-
lobis mixedviT ZiriTadad warmodgenilia azotiani da naxSirorJangiani 
tipebiT. 

azotian rkinian miwisqveSa wylebs Soris gamoyofen: 1) sulfiduri sa-
badoebis Jangvis zonis wylebs, romlebic formirdebian madnis mJave 
wylebiT qanebidan rkinis gamotanis Sedegad da 2) fxvieri meoTxeuli na-
leqebis da gamofitvis zonis miwisqveSa wylebs.  

pirvel SemTxvevaSi wylebi xasiaTdeba sulfaturi SedgenilobiT, 

mJava (pH<3,5) reaqciiT, liTonebis (spilenZis, TuTiis, aluminis da sxv.) 
gazrdili SemcvelobiT da maRali mineralizaciiT (1-3, zogjer 80-mde 
g/l). mJava sulfaturi wylebis sabadoebia degtiarskoe — uralSi, ron-
Cenko da leviko — italiaSi. saqarTveloSi cnobilia madneulis kolCeda-
nuri sabado, baSkacaras wyaro md. bzifis saTaveebSi da sxv., Tumca maTi 
samkurnalod gamoyenebis praqtika ar arsebobs (22). 

meore jgufis wylebisaTvis damaxasiaTebelia sakmaod rTuli ionuri 
Sedgeniloba: ZiriTadad sulfaturi da hidrokarbonatuli, 0,3-0,7 g/l 
mineralizaciiT, rkinis maRali SemcvelobiT (70 mg/l). cnobili sabadoe-
bia `marcialuri” (karelia) da `poliostrovi” (sankt-peterburgi). 

dariSxaniani (As>0,7 g/l) mineraluri wylebidan yvelaze gavrcele-
bulia naxSirorJangiani wylebi, romlebic iyofa: 1) avadxaris — hidro-
karbonatuli natriumian-kalciumiani da dariSxanis 1-dan 40 mg/l-mde 
Semcvelobis; 2) oqsinis (daridari, jermuki) — sulfatur-hidrokarbona-
tuli natriumiani da dariSxanis 1 mg/l-mde Semcvelobis; 3) varZiis — 
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hidrokarbonatul-qloriduli natriumiani da dariSxanis 1-dan 40 mg/l-
mde Semcvelobis; 4) dvinis — qloriduli natriumiani da dariSxanis 1 
mg/l-mde Semcvelobis (hidrogeologiis safuZvlebi, t. V, 1983). 

dariSxanian naxSirmJava-Termuli wylebis sabadoebidan didi resur-
sebiT gamoirCeva nalaCevskis (kamCatka) sabado. aseve cnobilia paradfi-
urde (ungreTi), libenSteini (germania) da polCini (poloneTi). saqarTve-
loSi dariSxanis gazrdili Semcveloba aRiniSneba uravis (raWa), fSav-
xevsureTis naxSirmJava wylebSi, aseve zubis (leCxumi) sabadoSi.  

organuli nivTierebebiT mdidari samkurnalo wylebi sakmaod iSvia-
Tia. am wylebisaTvis damaxasiaTebelia dabali mineralizacia (<0,8 g/l) da 
hidrokarbonatuli magnium-kalciumiani Sedgeniloba. am tipis sabadoebis 
warmomadgenelia truskavecis (karpatebi) mineraluri wyaro — naftusia 1. 
am wyarosaTvis damaxasiaTebelia mikroelementebisa da organuli nivTie-
rebebis mniSvnelovani Semcveloba, maT Soris (mg/l): humusis mJavebi — 4,2; 
bitumebi — 25,5; fenolebi — 2,17; cximovani mJavebi — 0,02; organuli naxSir-
badi — 30,0 da a.S. (hidrogeologiis safuZvlebi, t.V. 1983). 

10.4.2. saqarTvelos mineraluri wylebis daraioneba 

saqarTvelos teritoriaze gamoiyofa Semdegi olqebi, romelTa far-
glebSi aRwerilia naxSirorJangiani, gogirdwyalbadiani, azotiani, meTa-
niani da azotovan-meTaniani Sedgenilobis mineraluri wylebi (nax. 24):  

1. kavkasionis samxreTi ferdis naoWa zonis wyalwneviani sisteme-
bis hidrogeologiuri olqi.  

am olqis mineraluri wylebi miekuTvneba naxSirorJanga tipis wylebs, 
romlebic naoWa-mTian sistemebSi dakavSirebulia iuruli da carculi 
asakis fliSur naleqebTan. mineraluri wylebis gamosavlebi ZiriTadad 
Tavmoyrilia teqtonikuri rRvevebisa da antiklinebis RerZuli zonebis 
gaswvriv. 

1.1. fSavis aragvisa da arRunis zemo welis mineraluri wyaroebi 
qimiuri Sedgenilobis mixedviT umeteswilad miekuTvneba qloridul-
hidrokarbonatul jgufs. 

am teritoriaze gamoiyofa mineraluri wyaroebis gantvirTvis 3 zoli: 
xaxabi-lebaiskaris, CanCaxi-xaxmatisa da bololaurTa-likoki-gudanis. 

1.2. saqarTvelos samxedro gzis raionis mineraluri wylebi war-
modgenilia md. Tergis xeobis mineraluri wyaroebiT yazbegsa da kobs 
Soris, baidaras mineraluri wyaroebis jgufiT, kasaris xeobisa da Tru-
sos velis mineraluri wyaroebiTa da md. TeTri aragvis auzis mineralu-
ri wyaroebiT.  
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2. saqarTvelos beltis arteziuli auzebis hidrogeologiuri ol-
qis mineraluri wylebi. 

saqarTvelos beltis dasavleT nawilSi gamoiyofa mineraluri wyle-
bis 2 mZlavri horizonti: zeda da qvedacarculi, romlebic gayofilia 
apt-albis asakis mergelovan-karbonatuli qanebiT. orive horizonti 
gaxsnilia soxumis sabados farglebSi, md. besleTis xeobaSi, sadac cno-
bilia gogirdwyalbadiani, mcire debitis wyaros ramdenime gamosavali 
eocenis asakis kirqvebidan. agreTve, menjis mineraluri wyali, romelic 
gamoiyeneba gul-sisxlZarRvTa da nervuli sistemebis, marilebis dagro-
vebis, ginekologiuri da kanis daavadebebis samkurnalod. aq funqcioni-
rebda sanatoriumi da pansionati. 

kolxeTis dablobis centralur nawilSi qvedacarculi asakis nale-
qebi Seicavs qloridul natriumian wylebs 3-dan 96 g/l mineralizaciiT, 
xolo temperatura WaburRilis pirze Seadgens 1000C -s (oxureis Wabur-
Rili). WaburRilebis debitebi meryeobs 0,6-dan 120-150 l/wm-mde, xolo 
wnevebi — 10-dan 15 atmosferomde. 

wyaltubos auzSi qvedacarcul naleqebTan dakavSirebulia radonia-
ni, dabalmineralizebuli, sulfatur-hidrokarbonatul-qloriduli 
kalcium-magnium-natriumiani Termuli wylebi. 

wyaltubos mineraluri wylebis aRmavali wyaroebi dakavSirebulia 
neokomis asakis kirqvebsa da dolomitebTan. mineraluri wylebi amodis 
500-600 metri siRrmidan, gaivlis aluviur-proluviur magnetitur qvi-
SebSi da ganitvirTeba grifonebis saxiT, romelTa debitebi meryeobs er-
Teulidan ramdenime aTeul litramde wamSi. wyaltubos mineraluri wya-
roebis jamuri debiti Seadgens 250 l/wm-Si, romelic mniSvnelovnad mer-
yeobs wlis ganmavlobaSi da damokidebulia atmosferul naleqebze hori-
zontis rogorc kvebis, aseve gantvirTvis areSi.  

wyaltubos mineraluri wyali dabalmineralizebuli (0,8 g/l), rado-
nuli Termuli wyalia, romlis SedgenilobaSi TiTqmis Tanabari adgili 
uWiravT qlor-, sulfat- da hidrokarbonatis ionebs, kaTionebidan — kal-
ciums 50%, xolo magniumsa da natriums uWiravT Tanabari raodenobebi. 

wyaltubos mineraluri wylis gazur fazaSi upiratesoba aqvs azots 
(96-97%). am mineraluri wylis damaxasiaTebeli Tviseba radioaqtiuro-
baa, romelic meryeobs 3-dan 150 maxes erTeulamde, xolo temperatura 
Seadgens 34-34,80C-s. 

wyaltubos Termomineraluri wyali gamoiyeneba gul-sisxlZarRvTa, 
revmatul, nervul, nivTierebaTa cvlis, kanisa da ginekologiur daava-
debaTa mkurnalobis mizniT. 
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3. aWara-TrialeTis naoWa zonis wyalwneviani sistemebis hidroge-
ologiuri olqis mineraluri wylebi. 

am olqis centralur nawilSi gavrcelebulia naxSirorJangiani, hid-
rokarbonatuli kalcium-natriumiani da natrium-kalciumiani (sairme, 
waRveri da sxv.), hidrokarbonatuli natriumiani (borjomi, nabeRlavi) da 
hidrokarbonatul-qloriduli natriumiani wylebi (maWarwyali, gujare-
Ti da sxv.). 

sairmis mineraluri wyaroebi miekuTvnebian naxSirorJanga, dabalmi-
neralizebuli, hidrokarbonatuli, natrium-kalciumiani tipis wylebs 
da ZiriTadad gamoiyeneba Sardgamomyofi sistemis mkurnalobis mizniT. 

WaburRilebis saSualebiT miRebulia 10 g/l mineralizaciis borjo-
mis tipis da sairmis tipis wylebi. 

borjomis sabado mdebareobs md. mtkvris xeobis Sua welSi, sof. 
likanis, vaSlovanisa da yvibisis midamoebSi, 800 metr simaRleze zRvis 
donidan. borjomis mineraluri wylebis bunebrivi gamosavlebi — ekate-
rinesa (1) da evgenis (2) saxelwodebiT — dakavSirebulia borjomis antik-
linis RerZul nawilTan, romelic agebulia paleocen-qvedaeocenuri 
asakis fliSuri naleqebiT. am naleqebs ewoda borjomis fliSi, igi ikve-
Teba mdinareebis — mtkvris, borjomulasa da gujareTiswylis xeobebiT. 
sabado warmodgenilia 3 ubniT: likanis, centraluri da yvibisis.  

1892-1894 wlebSi Sesrulda am wyaroebis sakaptaJo samuSaoebi, ris ga-
moc 1 wyaros debiti Seadgenda 0,08 l/wm-s, xolo 2 — 0,23 l/wm-s. 

borjomis sabados detaluri hidrogeologiuri Seswavla daiwyo 
1927 wels, romelic dResac grZeldeba. 

1936 wlebSi Catarebuli samuSaoebis Sedegad gamovlenil iqna 3 ubani: 
gujareTiswylis, mtkvrisa da likanis, sadac mineraluri, Termuli (400C-
mde) wylebi miiReba 18-dan 1500 m-is intervalSi (centralur ubanze — 9-
200 m-dan 670-1200 m-mde; likanis ubanze — 1135-1400 m da vaSlovan-yvibisis 
ubanze — 730-1500 m). 

borjomis wylis Semcveli kompleqsi WaburRilebis saSualebiT mTlia-
nad ar aris gadakveTili da ar aris gaxsnili mis qveviT mdebare alb-seno-
manis vulkanogenuri qanebi. 

2005 wels damtkicda saqarTvelos erovnuli standarti `sst 20:2005 
— wyali naturaluri mineraluri borjomi”. aRniSnuli standartis mi-
xedviT borjomis mineraluri wyali miekuTvneba naxSirorJangian hidro-
karbonatul natriumian wylebs, saerTo mineralizaciiT 5,0-7,5 g/l. PH – 
6,7-7,3. makrokomponentebis Semcveloba Seadgens (mg/l): Ca – 20-150, Mg – 
20-150, K – 14-45, Na – 1000-2000, HCO3 – 3500-5000, qloridebi — 250-500, sul-
fatebi <10. garda amisa, borjomis wyali Seicavs mikrokomponentebs: CO2, 
Fe2-, H3BO3, HBO3, H2SiO3, J, Br da sxv. 
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gazur SedgenilobaSi CO2-s ukavia 92-98%, Crdilo-aRmosavleTiT mi-
si raodenoba mcirdeba da izrdeba CH4-is Semcveloba, romelic vaSlova-
ni-yvibisis ubanze aRwevs 40-50%-s. 

borjomis mineraluri wylis temperatura meryeobs 18-dan (18 Wabur-
Rili) 400C-mde (25 WaburRili). 

Tavdapirvelad WaburRilebi iZleoda 5,8 l/wm debits. SemdgomSi Wa-
burRilebSi debitebma daiwyo kleba da 1954 wlisaTvis Seadgina 1,6 l/wm. 
1954 wlidan Catarebulma samuSaoebma kardinalurad Secvala warmodge-
nebi borjomis sabadoze. dadginda, rom borjomis wyali amodis zedacar-
culi asakis karbonatuli qanebidan. 

1960-1961 wlebSi borjomis wylis didi resursebi gamovlenil iqna ba-
raTxevis sinklinis farglebSi, vaSlovani-yvibisis ubanze, sadac TviTde-
niT miRebul iqna 4320 m3/dRe-RameSi raodenobis borjomis mineraluri 
wyali. 

borjomis mineraluri wylis sabados saeqspluatacio maragebi dam-
tkicebul iqna oTxjer: 1963, 1968, 1983 wlebSi (ssrk maragebis saxelm-
wifo komisiis mier) da 2006 wels (saqarTvelos wiaRiseulis maragebis sa-
xelmwifo uwyebaTSoriso komisiis mier). 

1963 da 1968 wlebSi maragebis Sefaseba moxda hidrodinamikuri meTodiT, 
romelic gulisxmobs formulebis gamoyenebas arastabiluri eqsplua-
taciis pirobebSi. amis Sedegad borjomis mineraluri wylis saeqsplu-
atacio maragebi Sefasda gadametebiT. 

1983 da 2006 wlebSi maragebi Sefasebul iqna hidravlikuri meTodiT, 
romelic dafuZnebuli iyo reJimuli dakvirvebebis monacemebze.  

1968 wels borjomis mineraluri wylis saeqspluatacio maragebi 
Sefasda Semdegi kategoriebiT: A – 297 m3/dRe-RameSi (centraluri ubani), 
77 m3/dRe-RameSi (likanis ubani); B – 466 m3/dRe-RameSi (vaSlovani-yvibisis 
ubani); C2 — 860 m3/dRe-RameSi (vaSlovani-yvibisis ubani). 

1983 wels gadaTvlili da damtkicebul iqna borjomis sabados saeqs-
pluatacio maragebi, ris mixedviTac mowesrigda sabados WaburRilebis 
saeqspluatacio reJimi. damtkicebul iqna Semdegi samrewvelo maragebi: 

A — 77 m3/dRe-RameSi (likanis ubani, Wab. 54) — eqspluataciis SeuzRu-
davi periodiT; 

B — 425 m3/dRe-RameSi (vaSlovani-yvibisis ubani, Wab. 23,37,38) — 1983-
1990 wlebSi da 240 m3/dRe-RameSi — 2007 wlamde. 

2006 wels borjomis sabados saeqspluatacio maragebi gadamtkice-
bul iqna samive ubnisaTvis (oqmi 39): 

centraluri ubani: A kategoria — 185 m3/dRe-RameSi (Wab. 1, 21, 21э, 41p, 
59, 101э), romelic gansazRvrulia CamosxmisaTvis da balneologiuri 
mizniT 25 wlis vadiT. 
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vaSlovani-yvibisis ubani: B kategoria — 245 m3/dRe-RameSi da C1 ka-
tegoria — 58 m3/dRe-RameSi (Wab. 25э, 37,37э), romelic gansazRvrulia Ca-
mosxmisaTvis 25 wlis vadiT. 

likanis ubani: A kategoria — 73 m3/dRe-RameSi (Wab. 54), romelic gan-
sazRvrulia CamosxmisaTvis da uvadod balneologiuri mizniT. 

borjomis mineraluri wylis saeqspluatacio maragebi ganaxlebadia 
da normaluri eqspluataciis pirobebSi mas gamolevis safrTxe ar emuq-
reba (1). 

sabados damtkicebuli maragebi saSualebas iZleva Camoisxas 350-400 
mln boTli weliwadSi. 

borjomis sabados farglebSi miRebulia, agreTve, esentukis tipis 
(WaburRili 17), rkiniani — waRveris tipis da subTermuli, azotiani, hid-
rosulfiduri, dabali mineralizaciis wylebi, romlebic gamovlenil iq-
na borjomis antiklinis Crdilo frTaze. 

borjomis mineraluri wyali ganTqmulia misi samkurnalo TvisebebiT: 
kuW-nawlavis, RviZlis, naRvlis sadinarebis, nivTierebaTa cvlis, Sar-
dgamomyofi sistemis, gul-sisxlZarRvTa, sunTqvis organoebisa da ner-
vuli daavadebebis mkurnalobisaTvis.  

borjomSi funqcionirebda 5 sanatoriumi, pansionati da balneolo-
giur-fizioTerapiuli samkurnalo dawesebuleba. 

nabeRlavis sabado mdebareobs md. gubazoulis xeobaSi, zRvis doni-
dan 450 metrze. 

bunebriv gamosavals warmoadgens wyaro 1 (mJave wyali), gayvanilia Wa-
burRili 2. 

mineraluri wyali aris borjomis tipis, naxSirorJangiani, hidrokar-
bonatuli natriumiani. wyaros mineralizacia Seadgens 2 g/l-s, WaburRi-
lis — 8 g/l-s, temperatura — 190C. wyaros wylis debitia 0,02-0,03 l/wm, 
WaburRilis — 0,7-0,8 l/wm. 

nabeRlavis mineraluri wyali gamoiyeneba kuW-nawlavis, RviZlis, 
naRvlis buStisa da Sardgamomyofi sistemis mkurnalobis dros. 

sabadoze funqcionirebs samkurnalo dawesebulebebi da 2 Camosasxme-
li qarxana. 

aWara-TrialeTis naoWa sistemis periferiul nawilSi gvxvdeba sxva-
dasxva gazuri Sedgenilobis sulfaturi, qloriduli da Sereuli Sed-
genilobis wylebi.  

Tbilisis Termomineraluri wylebis bunebrivi gamosavlebi dakav-
Sirebulia aWara-TrialeTis naoWa sistemis aRmosavleT periferiasTan — 
md. mtkvris marjvena napirze, botanikuri baRis qveviT da Taboris antik-
linis CrdiloeT frTasTan, romelic agebulia Sua eocenis asakis lod-
breqCiebiTa da tufogenuri wyebiT.  
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wyaroebis bunebriv gamosavlebTan WaburRilebis saSualebiT miRe-
bul iqna 0,3-0,4 g/l mineralizaciisa da 32-470C temperaturis qlori-
dul-hidrokarbonatuli natriumiani wyali. am wylebis gazuri Sedgeni-
loba azotur-meTaniania. 

Tbilisis Termebi gamoiyeneba gul-sisxlZarRvTa, nervuli sistemis, 
ginekologiuri, kanis, marilebis dagrovebisa da sxv. daavadebebis dros. 
maT bazaze funqcionirebs balneologiuri kurorti da cnobili Tbili-
sis (orTaWalis) abanoebi. 

4. arTvin-somxiTis beltis gruntis wylebis hidrogeologiuri 
olqis mineralur wylebs miekuTvneba varZia-naqalaqevis naxSirorJan-
giani, hidrokarbonatul-qloriduli natriumiani da bolnisis raionis 
naxSirorJangiani hidrokarbonatul-sulfaturi magniumiani wylebi. 

varZiis naxSirorJangiani mineraluri wylebis sabado mdebareobs 
md. mtkvris xeobis zemo welSi, arTvin-somxiTis beltis Crdilo-dasav-
leT periferiaze, aWara-TrialeTis naoWa zonis sazRvarze. mineraliza-
cia — 1,6 g/l, hidrokarbonatul-qloriduli natriumiani Sedgenilobis. 

varZiis kldeSi gamokveTil qalaqTan gaburRul iqna 500 metramde 
siRrmis WaburRilebi. erT-erTma maTganma gadakveTa 3 wyalSemcveli ho-
rizonti. wylebis mineralizacia izrdeboda siRrmesTan erTad; mesame 
horizonti 270-290 m siRrmeSi warmoadgens Sua eocenis vulkanogenur qa-
nebs, saidanac miRebul iqna hidrokarbonatul-qloriduli natriumiani, 
14 g/l mineralizaciis wyali. 

am ubnidan CrdiloeTiT sof. naqalaqevis midamoebSi, md. mtkvris mar-
jvena napirze, Tbili (T-240C), naxSirorJangiani, hidrokarbonatul-qlo-
riduli natriumiani, 12,6 g/l mineralizaciis wyaroTa jgufTan 150 da 
340 m siRrmis WaburRilebidan miRebul iqna Termuli (410C), naxSirorJan-
giani mineraluri wylis (romelic miekuTvneba esentuki 17 tips) Zlieri 
Sadrevani (jamuri debiti — 22 l/wm). 

10.5. samrewvelo miwisqveSa wylebi 

samrewvelo wylebi ewodeba iseT bunebriv wylebs, romlebSic qimiur 
elementTa koncentracia imdenad didia, rom SesaZlebelia maTi mopoveba 
da gadamuSaveba.  

amJamad miwisqveSa wylebidan iodis, bromis, kaliumis, sodis, magniu-
mis, liTiumis, rubidiumis, ceziumis da sxva elementebis samrewvelo miz-
niT mopoveba warmoebs msoflios mraval qveyanaSi.  

miwisqveSa wylebis samrewvelo Rirebuleba SefardebiTia, mas gan-
sazRvravs mravali faqtori, kerZod, am wylebis ganlagebis siRrme ar 
unda aRematebodes 2-4 km-s, dinamikuri done — 200-600 m-s, WaburRilis 
debiti ar unda iyos 200-500 m3/dRe-Rameze naklebi, xolo wylidan amosa-
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Rebi elementebisa da naerTebis koncentracia — minimalur dasaSveb 
normaze naklebi. 

samrewvelo miwisqveSa wylebis sistematizacia hidrogeologiuri 
struqturebis mixedviT Semdegia: 

1) baqnebis, kiduri CaRunvebis, mTaTaSua RrmulebSi — fenebrivi au-
zebis marilwylebi; 

2) hidrogeologiuri masivebis, teqtonikuri rRvevebis da riftuli 
zonebis napraluri wylebi; 

3) vulkanuri olqebis Termuli wylebi. 
garda miwisqveSa wylebisa, samrewvelo mniSvneloba SeiZleba hqondeT 

zedapirul (zRvis da tbis) da teqnogenur wylebs (navTobisa da marilis 
warmoebis, Saxtis, geoTermuli energetikis, geoteqnologiuri sawarmos, 
samtknareblis da a.S.). 

samrewvelo miwisqveSa wylebi ZiriTadad gavrcelebulia baqnebis fe-
nebriv auzebSi, mTiswina CaRunvebSi da mTaTaSua RrmulebSi, sadac Ziri-
Tadad gvxvdeba qloriduli mineralizebuli wylebi da marilwylebi. 

arteziuli auzebis miwisqveSa wylebis tipuri samrewvelo komponen-
tebia: bromi, iodi, stronciumi, rubidiumi, ceziumi, bori, kaliumi, mag-
niumi. 

saqarTveloSi samrewvelo miwisqveSa wylebi farTod aris gavrcele-
buli: kavkasionis mTavari qedis samxreT ferdze da mcire kavkasionis da-
naoWebul raionebSi: naxSirmJava wylebSi — borisa da liTiumis gazrdili 
SemcvelobiT, meTanian wylebSi — iodis, bromisa da boris gazrdili Sem-
cvelobiT; saqarTvelos beltze — boris, bromis da iodis Semcveloba, 
xolo kolxeTis daZirul zonaSi — zeda iuris marilian wyebaSi — bromisa 
da liTiumis gazrdili Semcveloba. 

garda amisa, kolxeTis arteziuli auzisa da aWara-TrialeTis naoWa 
zonis azotiani Termebi mniSvnelovani raodenobiT Seicaven ftorsa da 
germaniums. 

miwisqveSa wylebidan sasargeblo elementebisa da marilebis mopove-
bas jerjerobiT ar eqceva jerovani yuradReba, Tumca cnobilia, rom 
sufris marils miwisqveSa wylebidan moipovebdnen didi xnis win.  

iodi da bromi ar qmnian myar wiaRiseuls, isini koncentrirdebian 
wyalSi. ssrk-Si 1980-ian wlebSi mTeli iodis mopovebis 70% modioda mi-
wisqveSa wylebze. maT agreTve moipoveben zRvis wylidan da marilwylebi-
dan (serlsis tba aSS-Si). hidromineraluri nedleulis did maragebs Sei-
cavs mkvdari zRva, romlis mineralizacia matulobs siRrmeSi 273-dan 315 
g/l-mde. 

amJamad aSS-Si, italiaSi, germaniaSi, israelsa da iaponiaSi da sxva 
qveynebSi miwisqveSa wylebidan iodisa da bromis garda iReben kaliums, 
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bors, stronciums, magniums, iSviaT tute liTonebs (liTiums, rubidiums, 
ceziums), volframs, tyvias da sxva (b. zautaSvili, 1997). 

10.6. Termuli miwisqveSa wylebi 

Tboenergetikuli ewodeba wylebs, romelTa temperatura 350C-ze me-
tia, zogjer am mizniT gamoiyeneben 20-350C wylebsac. 

Termuli wylebi energetikis aratradiciuli, ganaxlebadi da ekolo-
giurad sufTa saxeobaa. maT gamoiyeneben eleqtroenergiis misaRebad 
(100-1800C), binebisa da samrewvelo obieqtebis gasaTbobad, cxeli wyliT 
momaragebaSi (70-1000C), agreTve sasaTbure, mecxoveleobis da sxva meur-
neobebSi, sawarmoo teqnologiur procesebSi (700C-mde). 

arsebobs geologiur struqturebSi zedapiruli wylebis Catumbvisa 
da Semdgom Termuli wylebis miRebis, cxeli wylebiT civi wylebis gaTbo-
bis da a.S sqemebi. 

Termoenergetika ganviTarebulia mraval qveyanaSi: aSS-Si, filipi-
nebze, islandiaSi, axal zelandiaSi, italiaSi, indoneziaSi, iaponiaSi, un-
greTSi da sxv.  

aSS-Si Tboenergetikuli sadgurebis simZlavre 1300 mgvt-s aRwevs. 
Termuli wylebi gaTbobis mizniT gamoiyeneba mTel rig qalaqebSi: maxaC-
kalaSi, groznoSi, taSkentSi, TbilisSi, alma-aTaSi da sxv. 

hidroTermuli resursebi formirdeba 2 gziT: regionuli siTburi 
velis pirobebSi (arteziuli auzebis fenebrivi wylebi) da 2) anomalur 
geoTermul pirobebSi (naoWa olqebis napraluri da napralur-ZarRvuli 
wylebi). maTgan siTburi potencialiT gamoirCeva meore jgufis regione-
bi. maT miekuTvneba kamCatka, kurilis kunZulebi, aseve, kavkasia, tian-Sa-
ni, pamiri, yirimi da sxv. 

dabali da saSualo temperaturis (35-700C) wylebi dakavSirebulia 
arteziuli auzebis qveda nawilebTan (ruseTis baqani, dasavleT cimbi-
ris filaqani), sadac cnobilia omskis, tomskis, maxaCkalas da sxva didi 
sabadoebi. 

saqarTvelos teritoriaze cnobilia 1300 l/wm jamuri debitis Ter-
muli wylebi, romlebic temperaturis mixedviT Semdegnairad nawildeba: 
1) 20-500C — 848 l/wm, 2) 50-1000C — 324 l/wm, 3) 1000C-ze meti — 128 l/wm. am 
wylebis naxevari mtknaria (<1 g/l). 

Tboenergetikuli wylebis sabadoebi ewodeba miwisqveSa hidrosfe-
ros Termuli wylebis sabalanso-hidrodinamikur elements, romlis siT-
buri potenciali, Sedgeniloba, xarisxi da maragebi akmayofileben Tana-
medrove teqnikur-ekonomikur moTxovnebs. 
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gamoyofen Termuli wylebis 3 ZiriTadi tipis sabadoebs: 1) baqnuri 
tipis msxvili arteziuli auzebis fenebriv wylebs; 2) naoWa olqebis da 
mTaTaSua Rrmulebis mcire arteziuli auzebis fenebriv da fenebriv-
napralur wylebs da 3) naoWa olqebis napralur da napralur-ZarRvul 
wylebs.  

pirveli tipis sabadoebisaTvis damaxasiaTebelia didi gavrceleba da 
didi bunebrivi resursebi, magram mcire saeqspluatacio maragebi. meore 
tipis sabadoebi xasiaTdeba SedarebiT patara zomebiT, magram didi saeq-
spluatacio maragebiT. mesame tipis sabadoebisaTvis damaxasiaTebelia 
mcire mineralizacia, maRali temperaturebi, mcire bunebrivi resursebi 
da SedarebiT didi saeqspluatacio maragebi. meore da mesame tipis 
sabadoebisaTvis damaxasiaTebeli didi saeqspluatacio maragebi aixsneba 
maTi uSualo kavSiriT vulkanur kerebTan.  

yvelaze ekonomiuria dabali mineralizaciis wylebi, romlebic ar Se-
icaven agresiul komponentebs (gogirdwyalbads, naxSirorJangs, meTans 
da sxv.) da pirdapir SeiZleba iqnes gamoyenebuli. mineralizebuli da ag-
resiuli wylebi moiTxoven Sualedur gardaqmnas, rac teqnikur proble-
mebTan da xarjebTanaa dakavSirebuli. 

Termuli wylebis sabadoebisaTvis saWiroa gamoiTvalos maTi teqnoe-
nergetikuli simZlavre. amasTan dakavSirebiT saeqspluatacio maragebs 
gamosaxaven sxvadasxva formiT: debits — m3dRe-RameSi da saeqspluatacio 
periodSi wylis masas — aTas m3-Si an Tboenergetikul erTeulebSi (giga 
jouli, megavati, pirobiTi sawvavi tonebSi).  

kavkasiis teritoriis amgebi qanebis geologiur WrilSi geoTermuli 
TvalsazrisiT gamoiyofa sxvadasxva fenebi: pirveli, Tbogamtari plio-
cen-miocenuri asakisa da maikopis Tboganmxoloebeli fenebi; meore, eo-
cenur-paleocenuri da ufro Zveli asakis Tbogamtari fena.  

wiaRis Tbur reJimze ZiriTad gavlenas axdens maikopis Tboganmxolo-
ebeli da meore Tbogamtari fenebi. es ukanaskneli, maRali Tbogamtaro-
bis gamo, xels uwyobs siTbos swraf gadacemas maikopis asakis qanebis sa-
gebTan, romelTa Tbogamtaroba ramdenjerme naklebia.  

maikopis Tixuri qanebi, erTi mxriv, agrovebs miRebul siTbos, xolo 
meore mxriv, am qanebis maRali radioaqtiuli Tvisebebis gamo, TviTonac 
xels uwyobs mis gazrdas. maRali temperaturebi damaxasiaTebelia didi 
simZlavris Tixuri qanebisaTvis da piriqiT, temperatura mcirdeba, Tu 
mezokainozouri da ufro Zveli qanebis WrilSi Warbobs qviSuri masala. 

wiaRis dabali temperaturebi damaxasiaTebelia im raionebisaTvis, 
sadac mezokainozouri asakis qanebi ar arian warmodgenili Tboganmxo-
loebeli fenebiT da amis gamo iqmneba dedamiwis zedapirze siRrmuli 
siTbos gadacemis kargi pirobebi. aseT raionebs ewodeba gaxsnili, xolo 
raionebs, sadac WrilSi arsebobs Tboganmxoloebeli fenebi — daxuruli.  
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kavkasionis regionSi, geoTermuli TvalsazrisiT, gaxsnilad iTvleba 
is teritoriebi, sadac geologiur WrilSi ar aris warmodgenili neoge-
nisa da maikopis asakis naleqebi, xolo dRis zedapirze SiSvldeba eocen-
paleocenuri da ufro Zveli qanebi. am teritoriebs miekuTvneba stavro-
polis amaRlebis, saqarTvelosa da SavizRvispireTis garkveuli raione-
bi da mineraluri wylebis Sverili. 

geoTermuli TvalsazrisiT daxurul raionebSi, sxvadasxva siRrmeze, 
gamoyofilia gansxvavebuli geoTermuli pirobebis mqone qveraionebi, ma-
galiTad, stavropolis TaRuri amaRleba 1000 metr siRrmemde gamoirCeva 
maRali temperaturebiT (70-900C). aq 1000-1200 metris intervaliT war-
modgenilia maikopis Tixebi, romelTa dabali Tbogamtarobis gamo, siR-
rmesTan erTad swrafad matulobs temperaturac. 

Tergisa da sunJenis qedebis aRmosavleT daboloebaze maRali tempe-
raturebi aRiniSneba 3000 metri siRrmemde, rac ganpirobebulia sarmati-
sa da maikopis TixebiT da sunJenis sinklinidan gadmosuli maRaltempe-
raturuli wylebiT. 

dasavleT yubanis, aRmosavleT yubanisa da Terg-yumis RrmulebisaT-
vis, sunJenisa da petropavlovskis sinklinebisaTvis 2500-3500 metr siR-
rmemde damaxasiaTebelia dabali temperaturebi, xolo did siRrmeebze — 
maRali temperaturebi. es raionebi gamoirCeva neogenis asakis naleqebis 
didi simZlavreebiT, romelTa WrilSic siRrmesTan erTad izrdeba qane-
bis temperaturebic, gansakuTrebiT, 2500-3500 metr siRrmeSi, sadac da-
leqilia maikopis Tixebi. 

imierkavkasiaSi yvelaze maRali temperaturebi (1200C-ze meti) dadge-
nilia yumispireTSi, maRali (900C) — eisko-berezanskis, tixorecko-kro-
potinskis raionebSi, adiRes Sverilze, stavropolis amaRlebaSi, yumis-
pira olqSi, Tergisa da sunJenis qedebis aRmosavleT daboloebaSi da 
ganjis olqSi. 

wiaRis dabali temperaturebia dafiqsirebuli (32-470C — 1000 m da 
600C — 2000 m siRrmeSi) azerbaijanis teritoriis mtkvrispira dablobze 
da afSeronis naxevarkunZulze, magram izrdeba igi saqarTvelos terito-
riaze mezokainozour naleqebSi, sadac geoTermuli biji Seadgens 60 
m/0C-s, Tumca geologiuri Wrilis calkeuli intervalebi (oligocenisa 
da alb-aptis asakis) miekuTvneba Tboizolaciurs. magaliTad, saqarTve-
los mTaTaSua RrmulebisaTvis, 1000 metr siRrmeze temperatura meryeo-
bs 31-dan 810C-mde. 

unda aRiniSnos, rom dedamiwis wiaRis temperaturul pirobebze, geo-
logiuri Wrilis liTologiur-stratigrafiuli niSnebis garda, mniSvne-
lovani gavlena aqvs teqtonikur, hidrogeologiur da sxva faqtorebs. 
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saqarTvelo mdidaria Termuli wylebiT, sadac cnobilia 44 Termuli 
wylis sabado bunebrivi wyaroebisa da WaburRilebis saxiT (nax. 24). 

Termuli wyaroebidan aRsaniSnavia:  
1. q. Tbilisis gogirdwyalbadis Semcveli wyaroebi, romlebmac saTave 

daudes q. Tbilisis daarsebas: Termuli wylebis temperatura meryeobs 
38-dan 700C-mde, mineralizacia — 0,19-0,26 g/l, Sedgeniloba — sulfatur-
qloridul-karbonatuli. 

2. kurort wyaltubos 4 samkurnalo wyaro, romelTa temperatura 
meryeobs 31-350C Soris, mineralizacia — 0,8 g/l, sulfatur-hidrokarbo-
natuli kalcium-magnium-natriumiani Sedgenilobis;  

3. adigenis raionis sof. abasTumnis 480C temperaturis samkurnalo 
wyaro, debiti — 1040 m3/dRe-RameSi, mineralizacia — 0,6 g/l, qloridul-
sulfaturi natrium-kalciumiani Sedgenilobis; 

4. axmetis raionis sof. TorRvas-abanos 350C temperaturis wyaro, de-
biti — 800 m3/dRe-RameSi, mineralizacia — 0,53 g/l, hidrokarbonatul-
qloriduli natriumian-kalciumiani Sedgenilobis. 

saqarTveloSi didi moculobis burRviTi samuSaoebi iqna Catarebu-
li Termuli wylebis miRebis TvalsazrisiT perspeqtiul ubnebze. Sede-
gebic mniSvnelovania: daZiebul iqna Termuli wylis sabadoebi, romelTa-
gan yvelaze gamorCeulia Tbilisis, zugdidis, oCamCirisa da xobis. 

Tbilisis sabadoze aRsaniSnavia lisis ubani, sadac WaburRilebi mde-
bareobs lisis tbis midamoebsa da veZisSi. am ubnis damaxasiaTebel teq-
tonikur erTeuls warmoadgens lisis antiklini, romlis sigrZea 20 km, 
sigane — 4 km. antiklinis TaRi agebulia zeda eocenis asakis naleqebiT, 
birTvi — Suaeocenis, paleocenisa da zedacarculi asakis naleqebiT, xo-
lo frTebze gaSiSvlebulia maikopis seriis naleqebi.  

2-dan 10 l/wm debitis, 60-700C da 0,34 g/l mineralizaciis Termuli 
wylebi miRebulia Sua da zeda eocenis asakis tufoqviSaqvebidan, argili-
tebidan da qviSaqvebidan, romlebic ganlagebulia 1800-2000 m siRrmeSi. 

Tbilisis sabadosaTvis damaxasiaTebelia gogirdwyalbadis Semcve-
loba, romelic aWarbebs 10 mg/l. Tbilisis Termuli wylebis maRali 
(700C-de) temperaturebi mkvlevrebis mier (i. buaCiZe, g. buaCiZe, 1975) axs-
nilia Tbilisis raionSi arsebuli geoTermuli anomaliiT, romelsac axa-
siaTebs geoTermuli velis maRali daZabuloba.  

qveviT moyvanilia saqarTveloSi WaburRilebis saSualebiT miRebuli 
Termuli wylebis CamonaTvali temperaturebis mixedviT:  

I. yvelaze maRali temperaturis (>1000C) Termuli wylebi miRebulia 
oCamCirisa da xobis raionebSi, sadac gayvanilia 17 WaburRili, maT So-
ris, 16 — oCamCiris raionSi: kindRi (15-T-1080C, 7-T-1070C, 11-T-1060C, 12-T-
1040C, 8-T-1030C, 2-T-1000C), cagera (7-T-1050C), moqva (15-T-1050C, 17-T-1030C), 



irakli miqaZe 

 130 

md. cxeniswylis xeoba (18-T-1050C), oxurei (3-T-1040C da 4-T-1020C), aradu 
(8-T-1030C), cqriSi (16-T-1010C), kvitouli (11-T-1010C), CeClia (19-T-1000C) 
da 1 — xobis raionis sof. zanaSi (4-T-1010C).  

II. maRaltemperaturuli (80-1000C) Termuli wylebi miRebulia oCamCi-
ris, xobis, zugdidis, senakisa da qarelis raionebSi, sadac gaburRul iq-
na 23 WaburRili, maT Soris — 12 zugdidis, 5 oCamCiris, 3 xobis, 2 senakisa 
da 1 qarelis raionebSi: 

1) zugdidis raionis sof. caiSSi (10-T-980C, 18-T-950C, 17-T-940C, 1-T-
850C, 8-T-840C, 14-T-800C), sof. WiTawyarSi (21-T-880C, 9-T-860C 12-T-850C, 2-
T-840C), q. zugdidSi (5-T-840C, 3-T-840C); 

2) oCamCiris raionis sof. kindRSi (1-T-980C, 2-T-970C, 6-T-920C), sof. 
drandaSi (1-T-930C), sof. arakiCSi (3-T-830C);  

3) xobis raionis sof. xorgaSi (21-T-980C), sof. zenSi (3-T-800C) da q. 
xobSi (1-T-820C);  

4) senakis raionis sof. noqalaqevSi (1-T-800C, 2-T-820C); 
5) qarelis raionis sof. agaraSi (3-T-820C). 
III. 60-800C temperaturiani Termuli wylebi miRebul iqna 23 Wabur-

RilSi, maT Soris — 5 TbilisSi, 5 xobis, 3 zugdidis, 3 vanis, 2 senakis, 1 ga-
lis, 1 oCamCiris, 1 xaSuris, 1 aspinZis da 1 samtrediis raionebSi: 

1) q. TbilisSi: vaSlijvarSi (6 — T-700C), ipodromTan (4-T-680C), sabur-
Taloze (1-T-650C) da lisis tbasTan (5-T-600C, 7-T-600 C);  

2) xobis raionis sof. qvalonSi (1-T-780C), sof. biaSi (2-T-650C), sof. 
jafSakarSi (5-T-640C), sof. TorsaSi (4-T-630C) da sof. oqros sawmisSi (3-T-
630C);  

3) zugdidis raionis sof. caiSSi (1-k, 1-s da 4-k, romelTa T-780C);  
4) vanis raionis sof. salxinoSi (2-T-600C), sof. WyviSSi (7-T-600C) da             

q. vanSi (1-T-600C); 
5) senakis raionis sof. isulaSi (2-T-750C) da sof. TeklaTSi (31-T-

650C); 
6) galis raionis sof. reCxSi (1-T-770C);  
7) oCamCiris raionis sof. axaldabaSi (10-T-750C);  
8) xaSuris raionis sof. imerlianT karSi (6-T-650C);  
9) aspinZis raionis sof. TmogvSi (75-T-620C);  
10) q. samtrediaSi (1-T-610C). 
IV. 50-600C temperaturiani Termuli wylebi miRebul iqna 10 Wabur-

RilSi, maT Soris — 3 aspinZis, 2 senakis, 2 vanis, 1 qarelis raionebSi da            
2 q. TbilisSi: 
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1) aspinZis raionis sof. varZiaSi (1-T-580C, 43-T-520C) da sof. naqala-
qevSi (1-T-580C); 

2) senakis raionis kurort menjSi (2-T-580C) da sof. saxarbedioSi (1-T-
570C);  

3) vanis raionis sof. mTisZirSi (6-T-550C) da sof. cixesulorSi (5-T-
520C); 

4) qarelis raionis sof. axalsofelSi (6-T-550C); 
5) q. TbilisSi — lisis tbaze (!-T-570C da 8-T-560C).  
V. 40-500C temperaturiani Termuli wylebi miRebul iqna 17 Wabur-

RilSi, maT Soris — 3 borjomis, 2 qarelis, 2 xaSuris, 2 aspinZis, 1 saga-
rejos, 1 Terjolis, 1 vanis, 1 soxumis raionebSi, 2 q. gagraSi da 2           
q. TbilisSi: 

1) borjomis raionis sof. vaSlovanSi (25-T-410C, 25e-T-410C) da axalda-
baSi (2-T-420C);  

2) qarelis raionis sof. zemo xvedureTSi (20-T-490C) da sof. RvlevSi 
(7-T-450C);  

3) xaSuris raionis sof. miwobSi (8-T-450C) da wromSi (7-T-450C);  
4) aspinZis raionis sof. varZiaSi (22-T-450C), q. aspinZaSi (8-T-420C); 
5) sagarejos raionis sof. ujarmaSi (16-T-420C), Terjolis raionis 

sof. qveda simoneTSi (16-T-420C), vanis raionis sof. amaRlebaSi (45-T-
410C), soxumis raionis md. besleTis xeobaSi (8k-T-410C); 

6) q. gagraSi — kur. `axali gagra” (1-T-430C da 2-T-420C);  
7) q. TbilisSi — centraluri ubani (8-T-480C da 30-T-420C). 
VI. 30-400C temperaturiani Termuli wylebi miRebul iqna 40 Wabur-

RilSi, maT Soris — 26 borjomis, 2 aspinZis, 2 lagodexis, 2 tyvarCelis,           
1 soxumis, 1 xaSuris, 1 galis, 1 siRnaRis raionebSi, 3 q. TbilisSi da                  
1 q. gagraSi:  

1) borjomis raionis md. yvibisiswylis xeobaSi (47-T-390C, 37-T-360C), s. 
yvibisSi (38-T-380C, 70-T-370C, 38e-T-360C), md. gujareTiswylis xeobaSi (4a-
T-380C), kurort likanSi (1a-T-360C, 1k-T-350C, 2-T-390C, 59-T-380C, 5-T-380C, 
61-T-380C, 8-T-330C da 26-T-330C), sof. cixisjvarSi (19-T-320C), sof. axal-
dabaSi (55-T-380C, 77-T-360C, 16-T-330C), sof. sadgerSi (10-T-320C), q. bor-
jomSi (41p-T-370C, 101-T-360C, 5-T-350C, 1p-T-360C, 41a-T-340C, 4-T-330C, 1-T-
300C); 

2) aspinZis raionis sof. naqalaqevSi (157-T-380C da 100-T-340C); 
3) lagodexis raionis sof. hereTiskarSi (13-T-370C da 5-T-340C); 
4) tyvarCelis raionis md. RaliZgas xeobaSi (1-T-380C da 4-T-350C); 
5) soxumis raionis md. besleTis xeobaSi (4k-T-390C); 
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6) xaSuris raionis sof. miwobSi (2-T-390C); 
7) galis raionis sof. saberioSi (5-T-340C); 
8) siRnaRis raionis q. wnorSi (14-T-370C);  
9) q. Tbilisis centraluri ubanSi (27-T-380C, 28-T-380C, 37-T-370C); 
10) q. gagraSi (1-T-380C). 
garda zemoCamoTvlili WaburRilebisa, msoflioSi saxelganTqmul 

wyaltubos samkurnalo, Termuli da mineraluri wyaroebis bunebriv ga-
mosavlebTan gayvanil iqna 60 mcire siRrmisa (10 m) da 15 SedarebiT Rrma 
(50-215 m) WaburRili, romlebidanac miRebul iqna 20 aTasi m3/dRe-RameSi 
debitisa da 31-350C temperaturis samkurnalo, mineraluri wyali. 

siTburi nakadis sididis kavSiri geoteqtonikur agebulebasTan kar-
gad vlindeba Tbilisis raionSi, sadac siTbur nakads axasiaTebs naoWa 
sistemisa da beltis farglebSi Sualeduri sidide — 50 mWm-2. 

siTburi nakadis dabali mniSvnelobebi saqarTvelos teritoriaze 
dafiqsirebulia mZlavri meoTxeuli naleqebis dagrovebis raionebSi da 
ganapira Crdilo-dasavleT nawilSi, sadac adgili aqvs miwisqveSa civi na-
kadebis intensiur daRmaval moZraobas.  

siTburi anomaliebis CamoyalibebaSi did rols asrulebs neoteqto-
nikuri da raionis hidrogeologiuri pirobebi. 

saqarTvelos teritoriaze Termuli wylebis miRebis TvalsazrisiT 
perspeqtiulia paleocen-Suaeocenuri asakis vulkanogenur-danaleqi qa-
nebisa da qvedacarculi asakis karbonatuli wyebis wyalSemcveli kom-
pleqsebi. es ukanaskneli xasiaTdeba didi wyalSemcvelobiTa da gavrce-
lebiT (10 aTasi km2), romelTanac dakavSirebulia wyaltubos, naqalaqe-
vis, caiSis, qvalonis, soxumis, gagris da sxv. Termuli wylebi. 

saqarTveloSi Termuli wylebi, ZiriTadad, gamoiyeneba balneologi-
uri mizniT (kurortebi: wyaltubo, Tbilisi, menji, caiSi, nunisi, tyvar-
Celi, naqalaqevi, sulori da sxv.). ukanasknel xans sayofacxovrebo miz-
niT gamoyenebul iqna q. Tbilisis saburTalos ubnisa da zugdidis Ter-
muli wylebi, magram es mxolod zRvaSi wveTia, radgan asaTvisebelia mra-
vali sabado, sadac Termuli wylebi iRvreba gamoyenebis gareSe.  

amJamad eqspluataciaSi myofi Tbilisis WaburRilebis Termuli 
wylebi, 4000 m3/dRe-RameSi debitiT, gamoyenebis Semdeg iRvreba, rac iw-
vevs sabados TandaTanobiT daclas da auaresebs qalaqis ekologiur pi-
robebs. msoflioSi cnobili teqnologiuri sqemiT SesaZlebelia dainer-
gos siTbomoxsnili wylis Catumbva ukan, wyalSemcvel fenSi, ris Sedega-
dac Seiqmneba miwisqveSa, xelovnuri, geoTermuli cirkulaciuri siste-
ma. am gziT 5-6-jer gaizrdeba Termuli wylebis mopoveba, Termuli sim-
Zlavreebi da gamoiricxeba sabados resursebis Semcirebis saSiSroeba.  



hidrogeologia 

 133

q. Tbilisis Tbomeurneobis sistemaSi am gziT SesaZlebelia davzo-
goT 50 aTas tonamde pirobiTi sawvavi, sagrZnoblad gavzardoT cxeli 
wylis momxmarebelTa raodenoba da SevamciroT atmosferoSi CO2-is emi-
sia 240 aTasi toniT. 

Termuli wylebis gamoyeneba q. Tbilisis midamoebSi SesaZlebelia 
mniSvnelovnad gaizardos Semdegi sqemiT: Catardes saZiebo-burRviTi sa-
muSaoebi diRmidan varkeTilamde, sadac aigeba 20-mde geoTermuli cir-
kulaciuri sistema. maT mier gamomuSavebuli jamuri siTbos raodenoba 
miaRwevs 5-6 milionamde g/kalorias weliwadSi, ris gamoc daizogeba 1 mi-
lionamde tona pirobiTi sawvavi. am gziT miRebuli siTburi energia praq-
tikulad ulevia, 6-7-jer iafia tradiciulad gamomuSavebul siTboze, 
daakmayofilebs qalaqis cxeli wyliT momaragebas da 30-40%-iT dafaravs 
qalaqis gaTbobis moTxovnilebas. 

aseve efeqturi iqneba geoTermuli energiis gamoyeneba dasavleT sa-
qarTveloSic, sadac gamovlenil iqna 20-mde axali sabado, maTgan yvela-
ze mZlavria zugdidis sabado. dRes zugdidis ubanze arsebuli 25 Wabur-
Rili jamurad iZleva 30 aTas m3/dRe-RameSi 80-1000C-is Termul wyals. am 
sabadoze mcire danaxarjebiT SesaZlebelia Termuli wylis efeqturi ga-
moyeneba, ris gamoc yovelwliurad daizogeba 15 milioni aSS dolari. 

dasavleT saqarTveloSi dRes arsebul WaburRilebis bazaze geoTer-
muli cirkulaciuri sistemebis mowyobis SemTxvevaSi mTlianad dakmayo-
fildeba soxumis, oCamCiris, zugdidis, xobis, wyaltubosa da foTis ume-
tesi nawilis moTxovnilebebi siTboze da cxeli wyliT momaragebaze. 

geoTermuli energetikis ganviTarebis TvalsazrisiT perspeqtiuli 
regionebia samxreT saqarTvelo, agreTve xobis, senakis, gudauTis, gar-
dabnis raionebi da alaznis depresia, sadac mosalodnelia wyalorTqlis 
narevis miReba, romlis bazazec SesaZlebeli iqneba geoTermuli eleq-
trosadgurebis ageba (i. buaCiZe, 1975). 

10.7. rekreaciuli da balneologiuri resursebi 

rekreacia aris adamianis fizikuri, inteleqtualuri da emociuri Za-
lebis aRdgena drois garkveul periodSi.  

rekreaciuli sistemebi kompleqsuri movlenaa, romelic uSualo kav-
SirSia bunebaTsargeblobasTan da garemosa da misi resursebis dacvas-
Tan. rekreacia moiTxovs miwis fondis mzard wils, rac zrdis rekreaciis 
moTxovnebisa da misi Sedegebis gaTvaliswinebis mniSvnelobas teritori-
ebis bunebrivi potencialisa da qveynebis ekonomikur-geografiuli da-
xasiaTebis Sefasebisas. 
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teritoriis rekreaciul gamoyenebasTan Serwymulia bunebrivi komp-
leqsebisa da resursebis im Tvisebis gamoyeneba, romelTac gaaCniaT sam-
kurnalo-gamajansaRebeli mniSvneloba.  

balneologia Seiswavlis mineraluri wylebis warmoSobas, maT fizi-
kur da qimiur Tvisebebs, samkurnalo-profilaqtikuri mizniT gamoyene-
bis meTodebs, samedicino Cvenebebsa da ukuCvenebebs.  

teritoriebi, romlebic mdidaria mzis radiaciis gazrdili xan-
grZlivobiT, SedarebiT sufTa atmosferoTi da masSi Jangbadis maRali 
SemcvelobiT, samkurnalo mineraluri wylebiT, samkurnalo talaxiT da 
a.S., am bunebrivi Taviseburebebis gamo ganixileba rogorc balneologiu-
ri raionebi. maTi farTo gamoyeneba rekreaciasTan erTad did rols as-
rulebs rigi teritoriebisa da qveynebis ekonomikur ganviTarebaSi. 

balneoTerapia aris mineraluri wylisa da talaxis abazanebiT mkur-
naloba. adamianis organizmze moqmedebs wylis temperatura, qimiuri Sed-
geniloba, hidrostatikuri wneva, xolo nervul receptorebze — minera-
lur wyalSi arsebuli airebi (CO2, H2S, NO2), radiaqtiuri nivTiereba (ra-
doni), romlebic xvdebian sisxlSi kanidan, lorwovani garsebidan da sa-
sunTqi gzebidan.  

saqarTveloSi balneologiuri kurortebidan cnobilia: wyaltubo, 
borjomi, java, menji, sairme, nabeRlavi, Tbilisis balneologiuri ku-
rorti, aseve axtalis samkurnalo talaxi q. gurjaanSi. 

samkurnalo talaxebi umetes SemTxvevaSi muqi ruxi an mura feris, 
plastikuri, koloiduri nivTierebaa, romelic Tixis, mineraluri wylisa 
da gazis narevia. maRali koloiduroba gansazRvravs talaxis momatebul 
hidrofilobas, xolo Tburi konveqciis unaris ararseboba — maRal Tbo-
tevadobasa da karg Tbokoncentraciis unars.  

samkurnalo talaxebiT mkurnaloba — peloTerapia (`pelos” — Tixa, 
talaxi da `Terapeia” — mkurnaloba) cnobilia uxsovari droidan. samkur-
nalo talaxebis warmoSoba dakavSirebulia rTul geologiur, biologi-
ur da qimiur procesebTan.  

mikrofloris saSualebiT mimdinare bioqimiuri procesebis Sedegad 
xdeba talaxis gardaqmna da maTSi biogenuri komponentebis — naxSirbadis 
naerTebis, azotis, gogirdis, rkinis, fosforisa da sxva elementebis war-
moqmna. zog am komponents, magaliTad, gogirdwyalbads axasiaTebs Tera-
piuli efeqti. 

samkurnalo talaxebs Tburi efeqtis garda axasiaTebs qimiuri zemoq-
medebis unari. am mizniT gamoiyeneba Zlier mineralizebuli wyalsateve-
bis lamiani naleqebi (lamiani, sulfiduri talaxebi), mtknari wylis wyal-
satevebis lamiani naleqebi da Zlier daSlili, mineralizebuli da mtkna-
ri torfi.  
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samkurnalo Tvisebebi axasiaTebs, agreTve, talaxis vulkanebs (vul-
kanoidebs), romlebic farTodaa gavrcelebuli kavkasiaSi, saxeldobr, 
azerbaijanSi, tamanis naxevarkunZulze da saqarTvelos aRmosavleT na-
wilSi.  

imierkavkasiaSi aRsaniSnavia tambukanis talaxis tba — didi tambuka-
ni, romelic mdebareobs piatigorskTan axlos. es talaxebi Seicavs Zvir-
fas da aqtiur mikroelementebs, maT Soris rkinas, TuTias, stronciums, 
liTiums, kalciumis da magniumis marilebsa da rig organul naerTebs. 
misi saukeTeso Tvisebaa steriluroba, ris gamoc gamoiyeneba Ria Wrilo-
bis Sesaxorceblad. tambukanis samkurnalo talaxebi warmatebiT gamoi-
yeneboda kavkasiis mineraluri wylebis kurortebze da sxva qalaqebSi. 

tambukanis talaxis warmoqmna da tbebis Sevsebis bunebrivi procesi 
mimdinareobs dResac. tambukanis tbasTan axlos arsebobs sxva tba, rom-
lis saxelwodebaa patara an mSrali tambukani, romelic garkveuli drois 
ganmavlobaSi ivseba wvimis wyliT, am periodebSi tbaSi mimdinareobs igive 
organuli procesebi, rogorc did tambukanis tbaSi. 

talaxiani tbebi cnobilia: anapis raionis sof. TemriukTan — Cumbur-
kis tba, romelic Seicavs gogirdisa da iodis SenaerTebs (am tbis tala-
xebs axasiaTebs radioaqtiuroba da samkurnalo TvisebebiT ar Camouvar-
deba tambukanis tbis talaxebs) da maniCTan — sadgur vagnerovTan, sadac 
cnobilia talaxis tba — krestovoe. 

daRestanSi cnobilia maxaCyalis, miatlis, talgisa da kaiakentis, 
azerbaijanSi — tasazis, beiuk-Serisa da sxv., somxeTSi — ankavianis sam-
kurnalo talaxebi. 

saqarTveloSi cnobilia mravali talaxis vulkani, saxeldobr, mirza-
anis raionSi arsebuli kraterebi, gurjaanis raionul centrSi — axtalis 
samkurnalo talaxebis sabado da sxv.  

gurjaanis axtalis sabado 10 aTasi m2 farTobis qvabulia, sadac aR-
nusxulia 9 talaxis `krateri”, romlebic miekuTvnebian miopliocenis 
asakis (alaznis seria) naleqebs. 

talaxi warmoiqmneba Tixis gamorecxviTa da SemRvreviT, romelzec 
aqtiurad moqmedebs wyali da gazi. 

talaxis Txevadi nawilis mineralizaciaa 15-18 g/l, qimiuri Sedgeni-
loba — qloriduli natriumiani. gazuri fraqcia ZiriTadad Sedgeba me-
Tanisagan (88-92%), mcire raodenobiT — azotisa da naxSirorJangisagan. 
talaxis kristaluri ConCxi Sedgeba silikaturi masisagan, marcvlebis 
zoma ar aRemateba 0,25 mm-s, koloidebis Semcveloba talaxis masaSi — 
20%-mde, radioaqtiuroba utoldeba 2,5 maxes erTeuls. 

talaxis amofrqveva xdeba pulsaciurad, debiti cvalebadia da aR-
wevs 0,2 l/wm. talaxis masis temperatura kraterSi utoldeba 18-200C-s. 
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axtalis samkurnalo talaxebis bazaze funqcionirebs sanatoriumi, 
sadac mkurnaloben revmatul, ginekologiur da sxva daavadebebs.  

10.8. miwisqveSa wylebis resursebis dacva 

mrewvelobis ganviTarebam da adamianebis did qalaqebSi Tavmoyram ga-
moiwvia garemos didi masStabebiT dabinZureba. es procesi gansakuTre-
biT Seexo hidrosferos, romlis erT-erTi Semadgeneli nawilia miwisqve-
Sa wylebi. problemaa rogorc maTi dacva gamolevisagan, aseve dabinZure-
bisagan. aucilebelia miwisqveSa wylebis, rogorc bunebrivi resursis, 
racionaluri da miznobrivi gamoyeneba. 

amJamad mraval qveyanaSi, miwisqveSa wylebis intensiuri gamoyenebis 
gamo, SeimCneva maTi doneebis daweva da bunebrivi reJimis darRveva da ga-
moleva. 

miwisqveSa wylebis doneebis dawevam SeiZleba gamoiwvios mTeli rigi 
uaryofiTi procesebi: sufoziuri da karstuli movlenebis gaaqtiureba, 
gruntebis dajdoma, sainJinro nagebobaTa deformacia da sxv. 

garda amisa, mosalodnelia miwisqveSa wylebis xarisxobrivi maCveneb-
lebis gauareseba, radgan SesaZlebelia araswori eqspluataciis piro-
bebSi moxdes arakondiciuri wylebis Sereva, mineraluri wylebis sabados 
SemTxvevaSi — samkurnalo mniSvnelobis komponentebis Semcireba da saeq-
spluatacio parametrebis gauareseba.  

miwisqveSa wylebis dabinZureba dakavSirebulia adamianis sameurneo 
saqmianobasTan — samrewvelo, komunalur da sasoflo-sameurneo narCe-
nebTan. miwisqveSa wylebis dabinZurebis xarisxis kontroli xorciel-
deba damabinZurebeli komponentebis raodenobis gansazRvris saSuale-
biT, romlis mniSvneloba unda iyos `zRvrulad dasaSveb koncentracie-
bze” naklebi an, ukidures SemTxvevaSi, misi toli. samwuxarod, es maCvene-
beli mniSvnelovnad irRveva didi qalaqebis da samrewvelo sawarmoebis 
farglebSi. 

miwisqveSa wylebi garkveulwilad ufro daculia dabinZurebisagan, 
magram es ZiriTadad Seexeba arteziul da napralur wylebs. gruntis 
wylebi da karstuli wylebi sakmaod advilad binZurdeba atmosferodan 
da zedapiruli wylebisagan. gruntis wylebi aseve binZurdeba navTobis 
sawarmoebidan maTi transportirebisa da gadamuSavebis Sedegad. 

wylis resursebis bunebrivi dabinZureba mimdinareobs lokalur ub-
nebze da bunebrivi wonasworobis darRvevis gareSe. sul sxva mniSvnelo-
bas iZens wylis resursebis dabinZureba, romlebic gamowveulia anTro-
pogenuri faqtorebiT.  

wylebis dabinZurebis mravali faqtoridan gamovarCevT Semdegs: bio-
logiurs (mikroorganizmebi da organuli nivTierebebi, romelTac axasi-
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aTebT gafuebis unari), qimiurs (yvelanairi toqsikuri da wylis Sedgeni-
lobaze zemoqmedebis unaris mqone nivTierebebi) da fizikurs (gaTboba, 
radioaqtiuroba). 

biologiuri dabinZureba iwvevs wylis Zlier mowamvlas. wylebis 
mikrobiologiuri dabinZurebis gamo gavrcelda iseTi daavadebebi, ro-
goricaa infeqciuri hepatiti, qolera, tifi, dizenteria da nawlavuri 
infeqciebi. aqedan gamomdinare, mdinareebisa wyalsatevebis gamoyeneba 
gauwmendavi Camdinare wylebis CasaSvebad iwvevs sxvadasxva infeqciuri 
daavadebebis gamomwvevi mikrobebis gamravlebas. 

garda qalaqebis Camdinare wylebisa, wyalsatevebis intensiuri bio-
logiuri dabinZureba gamowveulia samrewvelo sawarmoebidan: xorckom-
binatebidan, rZis, Saqris, yvelis da sxva qarxnebidan. 

organuli nivTierebebiT wylis dabinZurebis Zlieri wyaroa celu-
loza-qaRaldis mrewvelobis sawarmoebi. magaliTad, saSualo simZlavris 
celuloza-qaRaldis kombinati imave xarisxiT abinZurebs miwisqveSa 
wyals, rogorc qalaqi naxevarmilioniani mosaxleobiT. 

organuli nivTierebebiT gamowveul dabinZurebis xarisxs afaseben 
baqteriebis mier 5 dRe-Ramis ganmavlobaSi bioqimiuri gziT gamoyenebu-
li Jangbadis raodenobiT. am gziT ganisazRvreba, Tu ra raodenobis Jang-
badia saWiro mikroorganizm-destruqtorebisaTvis 1 litr dabinZure-
bul wyalSi arsebuli aramdgradi organuli nivTierebebis sruli minera-
lizaciisaTvis. 

gamdinare wylebSi narCenebis moxvedris SemTxvevaSi srulad irRveva 
ekosistemebi. amasTan wylis dinebis mimarTulebiT warmoiqmneba 4 zona: 

1) degradaciis, sadac xdeba mdinaris wylebis Sereva narCenebTan; 
2) aqtiuri gaxrwnis, sadac xdeba aerobuli da Semdeg anaerobuli so-

koebisa da baqteriebis gamravleba, romlebic arRveven organul nivTie-
rebebs; Tu daixarjeba mTeli Jangbadi, es zona iqneba mTlianad dasnebo-
vebuli da maTSi warmoiqmneba aRdgenili SenaerTebi; 

3) aRdgenis, sadac TandaTan xdeba wylis gawmenda da misi sawyisi 
mdgomareobis aRdgena; 

4) sufTa wylis zona. 
e.i. wylis nakadSi mimdinareobs TviTgawmendis procesi — gaxsnili da 

Setivnarebuli organuli nivTierebebi gadadian araorganul nivTiere-
baSi. 

tbebis, Waobebis, tborebisa da sxva damdgari wylebisaTvis damaxasia-
Tebelia zedapiris SedarebiT didi farTobi da wylebis moZraobis mcire 
siCqareebi. amis gamo, wyalcvlis da misi JangbadiT gamdidrebis procesi 
nela mimdinareobs. samagierod intensiurad mimdinareobs evtrifikaci-
is procesi, romelic warmoadgens tbebis gamdidrebas mineraluri mari-
lebiT da biomasiT.  
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wylis resursebis dabinZurebis erT-erTi saxea adamianis sameurneo-
sayofacxovrebo saqmianoba. sakmarisia warmovidginoT, rom dedamiwaze 
wlis ganmavlobaSi gamoiyofa adamianis 2,5 km3 Sardi da 300 mln tona fe-
kaluri masa, romelTa raodenobac mosaxleobis zrdasTan erTad ganux-
relad izrdeba. maTgan naxevarze meti gauwmendavi saxiT sakanalizacio 
sistemebis saSualebiT Caedineba wyalsatevebSi.  

garda amisa, bevrad didi raodenobiT Caedineba wyalsatevebSi komu-
nalur-sayofacxovrebo da sameurneo narCenebi, romlebic garkveulwi-
lad Seicaven infeqciur baqteriebs. aranakleb saSiSia warmoebasTan da-
kavSirebuli narCenebis wyalsatevebSi moxvedra. 

miwisqveSa wylebis xarisxi ganpirobebulia rogorc bunebrivi, aseve 
anTropogenuri faqtorebiT. gacilebiT didi gavlena aqvs anTropoge-
nur zemoqmedebas, romelic ganpirobebulia mrewvelobis, energetikis, 
soflis meurneobis, transportisa da komunaluri meurneobis intensiu-
ri ganviTarebiT. amasTan ZiriTadi damaWuWyianebeli wyaroebia samrewve-
lo da sameurneo-sayofacxovrebo Camdinare wylebi da dasvris difuziu-
ri wyaroebi (mineraluri sasuqebi, Sxamqimikatebi, kvamli da sxv.). 

nivTierebebi, romlebic abinZureben wyalsatevebs, mineraluri, or-
ganuli da baqteorologiuri warmoSobisaa. mineraluria: qviSa, Tixa, ma-
rilis, mJavebis, tuteebis, mineraluri zeTebis xsnarebi da emulsiebi. 
organuli SeiZleba iyos mcenareuli da cxoveluri warmoSobis. arCeven 
msubuqmJava SenaerTebs (sameurneo-sayofacxovrebo, kvebisa da sxva) da 
mZimedmJava xsnarebs (qimiuri mrewvelobis). 

baqteorologiur dabinZurebas iwvevs safuaris, obis sokoebis da 
baqteriebis sxvadasxva mikroorganizmebi, maT Soris damavaadebelnic, 
romlebic arian mxolod cxoveluri warmoSobis.  

gansakuTrebiT mavne zegavlena aqvs garemoze toqsikur nivTierebeb-
sa da kancerogenebs (fiqalqimiuri da sxva mrewvelobis narCenebi), rom-
lebic xels uwyoben simsivneebis warmoSobas cocxal organizmebSi.  

qimiuri dabinZureba miwisqveSa wylebis dabinZurebis saxeobaTa So-
ris yvelaze gavrcelebuli da Znelad mosacilebelia. qimiuri dabinZu-
rebis sidide ganisazRvreba zRvrulad dasaSvebi normebiT. 

miwisqveSa wylebis qimiuri dabinZureba ZiriTadad dakavSirebulia 
mrewvelobis, soflis meurneobis, sayofacxovrebo da kanalizaciis Txe-
vad, gazur da myar narCenebTan. 

samrewvelo narCenebis Semadgeneli elementebi da maTi SenaerTebia: 
rkina, TuTia, qromi da sxva mZime liTonebi, sulfatebi, qloridebi, cia-
nidebi; xolo im SemTxvevaSi, Tu saqme gvaqvs radiaqtiul dabinZurebas-
Tan — urani, radiumi, stronciumi da sxv. qimiuri mrewvelobis da navTob-
gadamamuSavebeli sawarmoebis narCenebia: fenolebi, aldehidebi, cximo-
vani mJavebi, azotis naerTebi da sxv. 
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saTanado gawmendis ararsebobis SemTxvevaSi wyalsatevebi yvelaze 
metad binZurdeba: navTobgadamamuSavebeli, qimiuri, celuloza-qaRal-
dis, metalurgiuli, safeiqro da sxva dargebis sawarmoebis mier. mniSvne-
lovani ziani SeuZlia miayenos bunebrivsa da xelovnur wyalsatevebs 
Tbo- da atomuri eleqtrosadgurebidan Camdinare Tbilma wylebma, rad-
gan am mizeziT irRveva wyalsatevebis Termuli, hidroqimiuri da hidro-
biologiuri reJimebi.  

sasoflo-sameurneo samuSaoebTan dakavSirebuli narCenebia: amiaki, 
fosfori, magniumi, sulfatebi, qloridebi da sxv. aq SeiZleba calke ga-
moiyos mcenareTa dacvis mizniT gamoyenebuli qimiuri nivTierebebis 
narCenebi: dariSxani, ftori, spilenZi, TuTia da sxv. 

sayofacxovrebo narCenebi mravalmxrivia. garda baqteriologiuri 
dabinZurebisa, adgili aqvs azotis naerTebis, qloridebisa da sxva narCe-
nebis gadasvlas miwisqveSa wylebSi (f. boCeveri, 1979). 

siTburi dabinZureba ZiriTadad damaxasiaTebelia qalaqis da sam-
rewvelo sawarmoebis mimdebare teritoriebisaTvis, sadac xdeba maRal-
temperaturuli Txevadi narCenebis miwisqveS CaJonva. gruntis wylebis 
temperaturis momateba SeiZleba gamoiwvios sayofacxovrebo narCenebis 
TviTaalebam an maTma qimiurad daSlam, tyis xanZrebma da a.S. 

siTburi dabinZurebis gavlena ufro Zlieria wylis garemoze. mdina-
reebisa da zRvis wylebis gaTboba gamowveulia eleqtrosadgurebis kon-
densatorebis gagrilebis gamo, rodesac sistema muSaobs Cauketavi cik-
liT. magaliTad, montros (safrangeTi) Tboeleqtrosadguri, romlis 
simZlavrea 750 megavati, muSaobs qvanaxSiris sawvavze. igi moixmars md. se-
nis wyals 28 m3/wm raodenobiT, maSin roca mdinaris minimaluri xarji Se-
adgens 30 m3/wm-s. es ki niSnavs, rom mdinaris mcire xarjis periodSi TiT-
qmis mTeli mdinare miedineba kondensatorebis gavliT. 

gasuli saukunis 60-ian wlebSi aSS-Si kondensatorebis gasagrileb-
lad gamoiyeneboda 300x109 m3/weliwadSi moculobis mdinaris wyali, did 
britaneTSi — 18x109 m3/weliwadSi, romelTagan 60% modioda xmeleTis 
wyalze. 

ganviTarebul qveynebSi wylis nakadebis temperaturis momatebam Se-
adgina 6-90C. wylis temperaturis momateba iwvevs masSi gaxsnili Jangba-
dis raodenobis Semcirebas. dadgenilia, rom 200C-ze Jangbadi mcirdeba 
2%-iT.  

garda amisa, wylis temperaturis momatebis gamo, masSi arsebuli or-
ganizmebis mxridan izrdeba moTxovnileba Jangbadis moxmarebaze. wyle-
bis Tburi dabinZurebis gamo mcirdeba azotisa da naxSirorJanga gazis 
Semcveloba. ekosistemaSi amgvari Careva iwvevs Tevzebis garkveuli saxe-
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obebis daRupvas da fitoplanqtonsa da zooplanqtonze mkveTr uaryo-
fiT zemoqmedebas.  

organizmebisaTvis gansakuTrebiT saSiSia radioaqtiuri narCenebi. 
maTi CaSveba wyalsatevebSi dauSvebelia. radioaqtiur narCenebs aTavse-
ben specialur konteinerebSi da marxaven maTTvis gamoyofil adgilebSi.  

dedamiwis zedapiri sxvadasxva saxis gamosxivebis wyaroa, saxeldobr, 
gama-sxivebs Seicavs sxvadasxva bunebrivi radioaqtiuri elementebi: ura-
ni, radiumi, aqtiniumi da sxv. maT garda wyali da niadagi Seicavs 2 radio-
aqtiur elements — K40 da C14, romlebic advilad aRweven cocxal organi-
zmebSi, xolo atmosfero Seicavs inertul gazs — radons, romelic war-
moadgens radiumis daSlis produqts. 

dedamiwaze arsebuli organizmebi bunebriv pirobebSi imyofeba radi-
oaqtiuri gamosxivebis gavlenis qveS, romlis intensivoba mcirea. amasTan 
maionizirebeli radiacia potenciuri saSiSroebaa, gansakuTrebiT bolo 
xanebSi, rodesac gaizarda atomuri energiis gamoyenebis areali rogorc 
samxedro, aseve mSvidobiani miznebisaTvis.  

gamosxivebis didi dozebi iwvevs organizmebis daRupvas. cocxali 
organizmebis mgrZnobeloba gamosxivebis mimarT miT metia, rac ufro 
maRalia maTi ganviTarebis done da rac rTulia organizmis agebuleba. 
organizmebis asakTan erTad izrdeba gamosxivebis mimarT winaaRmdegobis 
gawevis unaric. 

radioaqtiuri naerTebi, romlebic gaifrqvevian atmosferoSi, Sem-
dgomSi xvdebian niadagSi, miwisqveSa wyalSi da biomasaSi. niadagSi dagro-
vebis saukeTeso pirobebi gaaCnia or Zalze mniSvnelovan radioaqtiur 
elements — stroncium-90-sa da cezium-137-s. 

adamianis sakvebi dabinZurebulia sxvadasxva xarisxiT. Zlier binZur-
deba mecxoveleobis produqtebi, radgan 90Sr grovdeba rZeSi, xolo 137Cs — 
rZesa da xorcSi. 

atomuri mrewveloba radioaqtiuri dabinZurebis wyaroa, romelsac 
gaaCnia 3 etapi: 

1.  nedleulis mopovebisa da gamdidrebis. 
2. nedleulis reaqtorebSi gamoyenebis. 
3. atomuri sawvavis danadgarebis saSualebiT gadamuSavebis procesi. 
am etapebidan yvelaze intensiuri dabinZureba xdeba bolo or stadi-

aze. reaqtorebis muSaobis procesSi xSiria 2 saxis dabinZureba: norma-
luri muSaobis procesSi da avariis dros.  

yvelaze saSiSia gagrilebis pirveladi jaWvis rRveva, rasac SeuZlia 
gamoiwvios gularis nawilobrivi galRoba. aq ar SegviZlia ar gavixsenoT 
Cernobilis atomuri eleqtrosadguris avaria, romlis Sedegadac dabin-
Zurda atmosfero, niadagi da wyali mTeli evropis masStabiT. dabinZure-
bis talRam moaRwia saqarTveloSic, kerZod galis raionSi, sadac radio-
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aqtiuri dabinZurebis donem mkveTrad aiwia rogorc niadagSi, aseve zeda-
pirul da gruntis wylebSic. 

kripton-85-is garda, romelic qimiurad inertulia, hidrosferoSi 
xvdeba radioaqtiuri narCenebis umetesoba, romelTac gamoafrqvevs 
atomuri mrewveloba. Sedegad binZurdeba rogorc wyalmcenareebi, aseve 
faunac.  

amgvarad, adamianis organizmSi xvdeba radioaqtiuri narCenebi, ro-
melTa gavlenisagan aravin ar aris dazRveuli.  

miwisqveSa wylebis dacva dabinZurebisagan aqtualuria sasmel-same-
urneo da mineraluri wylebis sabadoebisaTvis. 

sabadoebis eqspluataciis periodSi miwisqveSa wylebis dacva xorci-
eldeba sanitaruli dacvis zonebiT, romelic gaTvaliswinebulia am saba-
doebis aTvisebis licenziebis gacemis dros. 

arCeven sanitaruli dacvis 2 zonas: I — mkacri da II — SezRuduli reJi-
mis. I zonis daniSnulebaa uSualod wyalamRebi ubnis mkacri sanitaruli 
reJimi. misi zomebi ar aris damokidebuli hidrogeologiur pirobebze 
da ZiriTadad ganisazRvreba wyalamRebis nagebobis zomebiT. II zona uSua-
lod ekvris pirvels da ikavebs ufro did teritorias, xolo Tu xdeba ma-
ragebis xelovnuri Sevseba, maSin masSi Sedis sainfiltracio moednebic. II 
zonis daniSnulebaa Tavidan iqnes acilebuli dabinZurebis kerebis gaCe-
na im ubnebSi, sadac wyalSemcvel horizontSi SeiZleba moxvdes dabinZu-
rebuli wyali. 

sanitaruli dacvis forma da zomebi damokidebulia Semdeg faqto-
rebze:  

1) miwisqveSa wylebis damabinZurebel garemoebaTa xasiaTsa da saSiS-
roebebze; 

2) wyalSemcveli horizontis hidrogeologiur pirobebze; 
3) wyalamRebis tipze da mis reJimze.  
amrigad, miwisqveSa wylebis dacva aqtualuri socialur-ekonomikuri 

problemaa, maszea damokidebuli mosaxleobis fizikuri mdgomareoba, 
janmrTeloba da Sromisunarianoba. miuxedavad amisa, jer kidev adgilob-
rivi da sameurneo organizaciebi ar aqceven saTanado yuradRebas dabin-
Zurebis sakiTxebs, rasac SeiZleba mohyves gauTvaliswinebeli Sedegebi. 
am saqmeSi Tavisi sityva unda Tqvan sanitaruli dacvisa da eqspertizis 
organoebma. sanitaruli pirobebis damrRvevTa mimarT saWiroa gatardes 
kanoniT gaTvaliswinebuli sajarimo da administraciuli RonisZiebebi.  
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Sesavali 

sainJinro geologiis sagani, amocanebi da meTodebi 

sainJinro geologia aris mecniereba sxvadasxva tipisa da daniSnule-
bis obieqtTa mSeneblobisa da teritoriis sameurneo gamoyenebis geolo-
giuri pirobebis Sesaxeb. 

sainJinro geologia moicavs Semdeg ZiriTad nawilebs: 
— sainJinro petrologia, anu gruntTmcodneoba, swavlobs qanebis 

sxvadasxva genetikuri da petrografiuli tipebis Sedgenilobas, agebu-
lebas, fizikur-meqanikur da fizikur-qimiur Tvisebebs.  

sainJinro petrologiis ZiriTadi amocanaa qanebis TvisebaTa Seswav-
la, e.i. yvela im procesisa, romelic ganapirobebs maT fizikur mdgomare-
obas da Tvisebebs warmoSobisa da dedamiwis qerqSi Semdgomi arsebobis 
periodSi.  

gruntTmcodneobis Camoyalibeba-ganviTarebaSi didi wvlili miuZ-
RviT mecnierebs: m. filatovs, T. savarenskis, v. priklonskis, e. sergeevs, 
v. lomTaZes da sxv. 

qani da grunti urTierTSesatyvisi terminebia da maT Tanabari mniS-
vnelobiT iyeneben sainJinro geologiaSi. sainJinro-samSeneblo saqmeSi 
nebismier qans, romelic gaikveTeba samTo gamonamuSevrebiT da gamoiye-
neba samSeneblo masalad an imyofeba sainJinro RonisZiebaTa da nageboba-
Ta zegavlenis sferoSi, uwodeben grunts. 

grunti yoveli qanis pirobiTi gamoyenebiTi saxelwodebaa. sainJinro 
geologiis dargs xSirad uwodeben gruntTmcodneobas. magram unda aRi-
niSnos, rom es termini ar aris geologiuri, igi ar asaxavs qanebis Seswav-
lisadmi arc geologiur, arc petrografiul midgomas da ar Seesatyvise-
ba sagnis Tanamedrove Sinaarss. amitom sainJinro geologiis mimarTule-
bas, romelic axdens specializebul petrografiul Seswavlas, ufro 
swori iqneba vuwodoT sainJinro petrologia. 

— sainJinro geodinamika swavlobs rogorc bunebriv, aseve sainJinro 
nagebobebiT gamowveul geologiur procesebs ama Tu im adgilis mdgra-
dobaze SesaZlo gavlenis Sesafaseblad, ikvlevs mSeneblobis pirobebs 
nagebobaTa mdgradobaze da SeimuSavebs damcav sainJinro RonisZiebebs. 

— specialuri sainJinro geologia swavlobs samrewvelo, samoqala-
qo, sagzao, hidroteqnikur, miwisqveSa da sxva obieqtTa mSeneblobis mim-
dinareobas sxvadasxva geologiur pirobebSi, SeimuSavebs sainJinro-
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geologiuri kvlevis meTodebs da samSeneblo moednebis sainJinro-geo-
logiuri pirobebis gasaumjobesebel specialur RonisZiebebs. 

— regionuli sainJinro geologia arsebuli masalebis ganzogadebi-
sa da specialuri kvlevebis safuZvelze swavlobs calkeuli regionebis 
sainJinro-geologiur pirobebs. 

sainJinro geologiis konkretuli gamoyenebiTi amocanebia: 
— im qanebis sainJinro-geologiuri Seswavla, romlebic SeiZleba ga-

moyenebul iqnes sxvadasxva nagebobaTa bunebriv safuZvlad, garemod da 
saSen masalad; 

— im gavlenis Sefaseba, romelsac qanebis genezisi axdens maT fizi-
kur-meqanikur Tvisebebze da maT Semdgom gardaqmnebze dedamiwis qerqSi; 

— sainJinro nagebobebze moqmedi geologiuri procesebisa da movle-
nebis, agreTve maTi warmoSobisa da ganviTarebis xelSemwyobi mizezebisa 
da faqtorebis Seswavla;  

— geologiuri procesebisa da movlenebis kvlevis, maTi xarisxobrivi 
da ricxobrivi Sefasebis meTodebis damuSaveba; 

— sasargeblo wiaRiseulis sabadoebis sainJinro-geologiuri pi-
robebis Seswavla samTo warmoebebis mSeneblobis proeqtebis dasasa-
buTeblad;  

— sabadoebis damuSavebis procesSi, miwisqveSa gvirabebisa da karie-
rebis ferdobebis mdgradobis uzrunvelyofa; 

— sainJinro-geologiuri kvlevis axali savele meTodebis damuSaveba 
da arsebulis srulyofa sainJinro-geologiuri agegmvis, saZiebo da sac-
deli samuSaoebis, stacionaruli dakvirvebebisa da sxva meTodebis 
gamoyenebiT; 

— sainJinro-geologiuri rukebis, Wrilebisa da sxva masalebis Sedge-
nis meTodebis damuSaveba; 

— arsebuli efeqturi sainJinro RonisZiebebis Seswavla da axlis da-
muSaveba nagebobis mdgradobis uzrunvelsayofad da sxvadasxvagvari ge-
ologiuri movlenebis mavne gavlenisagan maT dasacavad.  

sainJinro geologia, rogorc mecniereba, Seiswavlis sxvadasxva obi-
eqtTa mSeneblobisaTvis gamoyofili  raionebis geologiur pirobebs da ar-
sebul nagebobaTa gavlenas bunebrivi geologiuri pirobebis cvlilebaze.  

imisaTvis, rom sworad SevafasoT mSeneblobisaTvis gamoyofili 
teritoriis geologiuri pirobebi da gavakeToT nagebobaTa zegavleniT 
gamowveuli pirobebis Secvlis prognozi, sainJinro geologiaSi pirvel 
rigSi iyeneben geologiur meTods, romelic warmoadgens am teritoriis 
bunebriv-istoriuli ganviTarebis analizs.  

magram mxolod geologiuri meTodis gamoyeneba ar aris sakmarisi. 
Tanamedrove mSenebloba moiTxovs ara marto Tvisobriv, aramed raode-
nobriv Sefasebasac.  
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sainJinro-geologiuri kvlevebis procesSi did rols asrulebs eqspe-
rimentuli meTodi, romelic Sedgeba laboratoriuli, savele, sacdeli 
samuSaoebisa da stacionaluri dakvirvebebisagan. e.i. geologiuri pirobe-
bis SeswavlasTan erTad eqsperimentuli samuSaoebis saSualebiT vRebu-
lobT qanebisa da geologiuri movlenebis raodenobriv daxasiaTebas.  

sainJinro geologia sargeblobs agreTve analogiis meTodiT, rac 
gulisxmobs daaxloebiT erTnair geologiur pirobebSi myof sxvadasxva 
teritoriebze ukve arsebuli kvlevis masalebis gavrcelebas. Tumca 
unda aRiniSnos, rom am SemTxvevaSic aucilebelia garkveuli savele da 
eqsperimentuli samuSaoebis Catareba.  

zog SemTxvevebSi, rodesac saqme gvaqvs dasaproeqtebel nagebobaTa 
grandiozulobasTan an geologiuri pirobebis, procesebis da movlenebis 
sirTuleebTan, iyeneben modelirebis meTods. logikur, nivTier mode-
lebs ageben laboratoriul an savele pirobebSi ama Tu im masalisagan, ro-
melTa gamocdis Sedegebis mixedviT msjeloben modelirebul obieqtebze 
da movlenebze, Rebuloben maT Tvisebriv da raodenobriv daxasiaTebas. 

radgan zemoT CamoTvlili meTodebi yovelTvis ar iZleva geologiu-
ri pirobebis da movlenebis srulyofil raodenobriv Sefasebas, amitom 
sainJinro geologia farTod iyenebs gaangariSebiT-Teoriul meTods, 
romelic aucilebelia geologiuri movlenebis ganviTarebis raodenob-
rivi prognozisaTvis.  

sainJinro geologia dakavSirebulia yvela geologiur mecnierebas-
Tan, amave dros arsebiTad gansxvavdeba maTgan geologiuri movlenebis ax-
sniT, maTi Seswavlis meTodikiT da kvlevis Sedegebis gamoxatvis formiT. 

sainJinro geologia gansakuTrebiT mWidrodaa dakavSirebuli hid-
rogeologiasa da petrografiasTan.  

miwisqveSa wylebi umetesi geologiuri procesebis da movlenebis 
warmoqmnis mizezi da maTi ganviTarebis xelSemwyobi faqtoria. garda ami-
sa amJamad aRiarebulia, rom qanebis yvela Tviseba damokidebulia maT mi-
neralur Sedgenilobaze, struqturaze, teqsturaze da sxva petrogra-
fiul Tvisebebze, romelTa gareSe SeuZlebelia qanebis fizikur-meqani-
kuri Tvisebebis swori Sefaseba. 

qanebis geologiur-petrografiuli da fizikur-meqanikuri Tvisebe-
bis Sesaswavlad ar aris sakmarisi mxolod laboratoriuli kvlevebi, ara-
med aucilebelia savele geologiuri dakvirvebebic. e.i. sainJinro-geolo-
giuri Seswavla unda atarebdes specializebul petrografiul xasiaTs. 

sainJinro geologia aseve farTod iyenebs sainJinro-teqnikur mecni-
erebaTa daskvnebsa da miRwevebs, pirvel rigSi, samSeneblo meqanikis nawi-
lebs — gruntebis meqanikasa da qanebis meqanikas. pirveli swavlobs 
fxvier qviSaTixovan qanebs, meore — myari qanebis qcevas datvirTvebis 
qveS. 
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gruntebis meqanika da qanebis meqanika qanebs ganixilavs rogorc fi-
zikur-meqnikur sistemebs, Seiswavlis cvlilebebs, romelnic ama Tu im 
sistemaSi mimdinareobs daZabulobis ganawilebiT datvirTvis Sedegad da 
maT mier gamowveul deformaciebs. garda amisa, muSavdeba qanebis defor-
maciis gansazRvris meTodebi maTi simtkicis, mdgradobis da im wnevis Se-
fasebis TvalsazrisiT, romelTac ganicdis qanebi.  

gruntebis meqanikis da qanebis meqanikis saSualebiT axdenen qanebis 
meqanikur Tvisebebze geologiuri procesebis gavlenis da ama Tu im nage-
bobis geologiuri movlenebis raodenobriv Sefasebas konkretul geo-
logiur pirobebSi. 

zemoTqmulidan gamomdinare, inJiner-geologs unda hqondes miRebu-
li zogadTeoriuli geologiuri ganaTleba, amasTan erTad igi unda 
flobdes sainJinro-teqnikuri codnis safuZvlebs.  
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Tavi I 

sainJinro-geologiuri kvlevebis istoria saqarTveloSi 

gasuli saukunis 20-iani wlebis bolos saqarTveloSi farTod gaiSa-
la hidroteqnikuri, sarkinigzo, saavtomobilo da samrewvelo-samoqala-
qo mSenebloba, ramac ganapiroba sainJinro-geologiuri kvlevebis Cata-
rebis aucilebloba.  

am samuSaoebs konsultaciebs uwevdnen da xelmZRvanelobdnen: f. sava-
renski (zahesi), v. zakomorni (rionhesi), i. buaCiZe (awhesi), b. meferti (mdi-
nareebis — mtkvris, rionis, enguris, cxeniswyalis hidroenergetikuli ga-
moyenebis sqemebi), s. lukaSeviCi da v. straxovi (md. mtkvris zemo weli).  

hidroteqnikur samuSaoebTan dakavSirebuli iyo maRalvoltiani ga-
damcemi xazebis sainJinro-geologiuri gamokvlevebi, romlebsac xel-
mZRvanelobdnen: a. janeliZe, i. buaCiZe, p. gamyreliZe, g. jiRauri, b. kere-
seliZe da sxv. 

gasuli saukunis 30-ian wlebSi Seswavlil iqna xramhesi-1 (g. jiRauri, 
g. wuleiskeri, i. buaCiZe, b. kereseliZe, k. demania), CiTaxevhesis (g. jiRau-
ri, a. devdariani) da bJuJahesis (g. gagloevi) mSeneblobis sainJinro-
geologiuri pirobebi.  

sarkinigzo da saavtomobilo gzebis mSeneblobisaTvis Sesrulda sa-
inJinro-geologiuri samuSaoebi `kavgiprotransis~ da `gzaproeqtis~ mi-
er, romlebsac xelmZRvanelobdnen: i. nacvliSvili, g. erisTavi, a. menTe-
SaSvili, v. blagoveSCenski, S. sigua, n. fanjaviZe, m. zaldastaniSvili,        
d. dobrovolski da sxv.  

saqarTvelos masStabiT melioraciuli samuSaoebis dasabuTebisaT-
vis 1930-1940 wlebSi sainJinro-geologiuri samuSaoebi Sesrulebul iqna 
s. elerdaSvilis da m. RaWavas mier. 

1926 wels, q. Tbilisis samSeneblo samuSaoebis dagegmvis procesSi,             
a. janeliZis xemZRvanelobiT, Seswavlil iqna qalaqis teritoriaze arse-
buli mewyrebi. SemdgomSi sainJinro-geologiur  samuSaoebs qalaqis far-
glebSi awarmoebdnen Semdegi organizaciebi: `Tbilproeqti~ (g. jafariZe,             
v. gorski), `tnisgei~ (i. grZeliSvili, a. safariani) da `saqgeologia~ (p. qvar-
cxava, i. buaCiZe). saqarTvelos danarCen qalaqebSi da raionebSi sainJin-
ro-geologiur  samuSaoebs awarmoebda `giprogorstroi~ (k. gabunia) da 
`saqsaxproeqti~ (s. CiCua, v. nacvliSvili).  
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meore msoflio omis Semdgom periodSi msxvili obieqtebis: xramhesi — 
II, darialhesis, lajanurhesis, namaxvanhesis, Saorhesis, tyibulhesis, 
Jinvalhesis da engurhesis mSeneblobis procesSi farTod gaiSala sa-
inJinro-geologiuri samuSaoebi, romelTac awarmoebdnen `saqhidropro-
eqti~ da `saqhidroenergomSeni~. garda amisa, `saqsaxwyalis” specialis-
tebis mier sainJinro-geologiuri kvlevebi Sesrulda samgoris, marneu-
lis, muxranis, alaznis da sxva sarwyav sistemebze. 

mniSvnelovani sainJinro-geologiuri samuSaoebi Sesrulda sarkinig-
zo da saavtomobilo gzebis mSeneblobasTan dakavSirebiT Savi zRvis sa-
napiroze, rusTavis metalurgiuli kombinatis da Tbilisis axali sac-
xovrebeli masivebis mSeneblobebTan dakavSirebiT. 

1951-1952 wlebSi sainJinro-geologiuri kvlevebi Catarda Tbilisis 
metropolitenis gayvanasTan dakavSirebiT (g. jafariZe, S. CubiniZe, kon-
sultantebi i. buaCiZe da p. gamyreliZe). 

1952-1959 wlebSi mimdinareobda sainJinro-geologiuri kvlevebi Tbi-
lisis wyalsacavis kaSxlis deformaciasTan dakavSirebiT (i. buaCiZe, s. 
xlebnikovi, e. javaxiSvili, g. WoxoneliZe). 1958 wels gamoikvlies axalci-
xis mura naxSiris sabados samTo gamonamuSevrebis deformaciis mizezebi 
(d. CxeiZe). 

1960 wels i. buaCiZem daasrula samuSaoebi, romlebic dakavSirebuli 
iyo saqarTvelos sainJinro-geologiuri daraionebis sakiTxTan, ris 
safuZvelzec Sedgenil iqna saqarTvelos sainJinro-geologiuri ruka. 

1962-1967 wlebSi g. areSiZis, e. javaxiSvilis, g. WoxoneliZis, k. jan-
jRavas, g. gvelesianis da g. petriaSvilis mier Seswavlil iqna Zirulis 
masivis samxreTi nawilis regionaluri sainJinro-geologiuri pirobebi 
da Savi zRvis sanapiros mewyruli sxeulebi. 

1963 wels i. buaCiZis, g. jiRauris, s. kereseliZis da v. WumburiZis mi-
er Seswavlil iqna engurhesis mimdebare teritoriis sainJinro-geolo-
giuri pirobebi, ris Sedegad mSeneblebs miecaT rekomendaciebi carculi 
asakis kirqvebSi arsebuli napralebisa da karstuli formebis gamagrebis 
RonisZiebebis Sesaxeb. es rekomendaciebi warmatebiT iqna gamoyenebuli 
engurhesis TaRovani kaSxlis saZirkvlis, saderivacio gvirabis mSeneb-
lobis da wyalsatevis napirebis gamagrebis procesSi. 

1964 wlidan, i. buaCiZis xelmZRvanelobiT, mimdinareobda Savi zRvis 
sanapiro zolisa da Selfis sainJinro-geologiuri pirobebis Seswavla 
sanapiro zolis gamagrebisa da sakurorto-sameurneo aTvisebis mizniT. 
miRebuli Sedegebi warmatebiT iqna gamoyenebuli Savi zRvis sanapiros 
gamagrebis generaluri sqemis Sedgenis dros. 
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Tavi II 

qanebis Seswavlisa da klasifikaciis principebi 

petrografia, dedamiwis qerqis agebulebisa da sasargeblo wiaRiseu-
lis gavrcelebaSi kanonzomierebaTa dadgenis mizniT, ganixilavs qanebis 
warmoqmnis procesebs, maTi ganlagebis pirobebs, Sedgenilobas, Sinagan 
agebulebasa da sxva niSnebs. 

samSeneblo saqmis praqtikuli amocanebi aseve moiTxovs qanebis Ses-
wavlas maTi simtkicis, deformirebadobis, mdgradobisa da wyalSeRweva-
dobis gamosakvlevad.  

sainJinro-geologiuri kvlevebiT swavloben qanebis Sedgenilobis, 
aRnagobis da TvisebaTa im Taviseburebebs, romlebic gansazRvraven maT 
simtkices, deformirebadobas, mdgradobas da wyalSeRwevadobas. auci-
lebelia agreTve xelovnuri faqtorebis gaTvaliswineba, romlebic war-
moiqmneba sxvadasxva nagebobebis mSeneblobisas miwisqveSa gamonamuSev-
rebiT qanebis gaxsnis dros. am dros gasaTvaliswinebelia zedapiruli da 
miwisqveSa wylebis gavlena, qanebis tenianobis da temperaturuli reJi-
mis cvalebadoba da a.S.  

sainJinro-geologiuri Seswavlis dros arsebobs gansazRvruli mi-
marTulebebi, romlebic moiTxoven: 

1) qanebis mTeli Wrilis detalur Seswavlas nagebobis qveS aqtiuri 
zonis an misi gavlenis sferoSi; 

2) WrilSi qanebis yvela saxesxvaobis gamoyofas, romlebic arsebiTad 
gansxvavdeba Tavisi petrografiuli niSnebiT da samSeneblo TvisebebiT, 
gansakuTrebiT samSeneblo TvalsazrisiT qanebis susti saxesxvaobebis 
gamoyofas; 

3) qanebis ara marto petrografiul niSan-TvisebaTa, aramed maTi fi-
zikuri mdgomareobisa da fizikur-meqanikuri Tvisebebis Seswavlas; 

4) qanebis Seswavlas maTi ganlagebis, agebulebis, tenianobis da gaw-
ylovanebis bunebriv pirobebSi da a.S.; im SemTxvebaSi, Tu qanebi gamoiye-
neba saSen masalad, maTi gamokvleva SeiZleba daSlil mdgomareobaSic; 

5) nagebobis gavleniT qanebis Sedgenilobis, mdgomareobisa da Tvi-
sebebis cvalebadobis aRricxvas da gamokvlevas da am cvalebadobis 
prognozs; 
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6) qanebis Tvisebebis kvlevisas axali specialuri laboratoriuli da 
savele meTodebis farTod gamoyenebas.  

7) sainJinro-geologiuri procesebis: mdinaris eroziuli moqmedeba, 
zRvis abrazia, qanebis gamofitva, seli, mewyeri, zvavi, karsti, sufozia, 
Tanamedrove teqtonikuri movlenebi da sxvaTa Seswavlas, romlebic sa-
inJinro geodinamikis ZiriTadi amocanaa. 

kvlevis winaswar stadiaze qanebis Tvisebebi xasiaTdeba ganzogadebu-
li saSualo maCveneblebiT. am stadiaSi maTi sainJinro-geologiuri Ses-
wavla umTavresad mimdinareobs sainJinro-geologiuri agegmvisas da misi 
Tanmxlebi umniSvnelo saZiebo da laboratoriuli samuSaoebis procesSi. 

detaluri kvlevis stadiaSi samSeneblo moednis SerCevisas an calke-
ul nagebobaTa farglebSi qanebis sainJinro-geologiuri Seswavla gu-
lisxmobs naleqebis da fenebis (stratifikacia) Tanamimdevrobis sabo-
loo dadgenas, qanis yoveli saxesxvaobis ganlagebis pirobebis gamokvle-
vas, maTi petrografiuli Taviseburebebis da fizikur-meqanikuri Tvise-
bebis detalur Seswavlas. 

qanebis klasifikacia eyrdnoba maT geneziss, Sedgenilobas da aRnago-
bas. specialuri klasifikaciebidan yvelaze ufro gavrcelebulia (ix. 
cxrili II-1): 

1) klasifikacia ferdobze qanebis mdgradobis mixedviT. aseTi 
mdgradobis sazomad miRebulia bunebrivi ferdis zedapiris daxris udi-
desi kuTxe, romlis drosac qanebi jer kidev mdgrad mdgomareobaSia; es 
klasifikacia gamoiyeneba saSualo simaRlis yrilis, naTxaris, jebirebi-
sa da miwis sxva nagebobebis dagegmvisa da mSeneblobis dros. 

2) klasifikacia qanebis zidvis unaris mixedviT. igi ganisazRvreba 
maTi udidesi datvirTiT, romelic ar gamoiwvevs nagebobaTa saSiS de-
formacias, dajdomas, darRvevas; es klasifikacia gamoiyeneba nagebobaTa 
saZirkvlebis daproeqtebisa da mSeneblobis dros. 

3) klasifikacia qanebis damuSavebis xerxisa da siZnelis mixedviT. 
am samSeneblo klasifikaciaSi qanebi kategoriebad iyofa imis mixedviT, 
Tu ra iaraRiT SeiZleba maTi damuSaveba: niCbiT, Zalayinis gamoyenebiT, 
dasartymeli xelsawyoebiT, asafeTqebeli samuSaoebis gamoyenebiT da a.S. 
qanebis kategoria gansazRvravs 1 m3 miwis samuSaoTa Rirebulebas. 

4) klasifikacia qanis simagris mixedviT, romelic xasiaTdeba 
mrRvevi Zalebisadmi winaaRmdegobis unariT (m. protodiakonovis klasi-
fikacia) da gamoiyeneba samTo saqmeSi. 

5) klasifikacia wyalSeRwevadobis an wyalSTanTqmis xarisxis mi-
xedviT. wyalSeRwevadobis maCvenebelia filtraciis koeficienti da 
kuTri wyalSTanTqma. pirveli axasiaTebs wylis moZraobis siCqares qanSi, 
romlis dawnevis gradienti 1-is tolia, meoreSi igulisxmeba WaburRi-
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liT gaxsnili qanebis mier STanTqmuli wylis xarji (l/wm) 1 m dawnevis 
pirobebSi 1 m sacdel intervalze. filtraciis koeficienti aris qanis 
absoluturi maxasiaTebeli, kuTri wyalSTanTqma — fardobiTi anu Seda-
rebiTi. 
 

cxrili II-1 
qanebis specialuri klasifikacia 

 

qanebis unaris 
mixedviT 

qanebis mdgradobis da 
damuSavebis pirobebi 

gamoyenebis 
pirobebi 

ferdobebze  
qanebis  
mdgradoba  

bunebrivi ferdis zedapi-
ris daxra udidesi kuTxiT,  
romlis drosac qanebi jer  
kidev mdgrad  
mdgomareobaSi arian  

saSualo simaRlis  
yrilis, naTxaris,  
jebirebisa da miwis sxva 
obieqtebis dagegmvisa da 
mSeneblobis dros 

zidvis unari udidesi datvirTva, rome-
lic ar gamoiwvevs nagebo-
baTa saSiS deformacias, 
dajdomas da darRvevas 

obieqtTa saZirkvlebis 
daproeqtebisa da  
mSeneblobis dros 

damuSavebis  
xerxi da  
siZneleebi 

damuSavebis iaraRis 
SerCeva: niCbiT, ZalayiniT, 
afeTqebiT da a.S. 

sxvadasxva saxis miwis 
samuSaoebis dros 

simagre  
(m. protodiakonovis  
klasifikacia) 

mrRvevi Zalebisadmi  
winaaRmdegobis unari 

sainJinro praqtikaSi da 
samTo saqmeSi 

 
zogadi klasifikaciebidan yvelaze ufro cnobilia v. maslovis, e. ser-

geevis da T. savarenskis klasifikaciebi. 
v. maslovis klasifikaciaSi ZiriTad maCveneblad aRebulia qanebis 

meqanikuri simtkice da wyalmedegoba, ris mixedviTac gamoiyofa qanebis  
5 klasi: kldovani, naxevarkldovani, fxvieri, Tixovani da Zlier kumSva-
di; TiToeuli maTgani iyofa jgufebad (hidromedegi da arahidromede-
gi); am klasifikaciaSi gaTvaliswinebulia qanebis samSeneblo Sefasebi-
saTvis mniSvnelovani Tviseba, magram arasruladaa asaxuli qanebis gene-
tikuri da petrografiuli niSnebi da maTi Tvisebebis damaxasiaTebeli 
raodenobrivi maCveneblebi. 
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cxrili II-2 
 

qanebis zogadi klasifikacia e. sergeevis mixedviT 
 

klasebi jgufebi qvejgufebi 

 
 
 
 
 
 
xistkavSiriani 
qanebi  

magmuri  
 
 
metamorfuli 
 
 
danaleqi 
Secementebuli 
 
 
 
qimiurad da 
bioqimiurad 
danaleqi 

siRrmuli (intruziuli) 
amofrqveuli (efuziuri) 
 
regionalur-metamorfuli 
kontaqtur-metamorfuli 
 
msxvilmonatexovani Secementebuli 
wvrilmarcvlovani Secementebuli 
Tixovani da mtvriseburi 
gamagrebuli,  
 
kaJiani, rkinovani, 
karbonatuli, sulfaturi, 
haloiduri  

 
qanebi xisti 
kavSirebis gareSe 

Tixovani da 
mtvriseburi 
 
monatexovani 
Seucementebeli 

Tixovani, liosiani (alevrituli) 
 
 
msxvilmonatexovani, qviSovani 

niadagebi  niadagebi  zonaluri, intrazonaluri 

xelovnuri 
gruntebi 

xelovnuri 
gruntebi 

kulturuli fenebi, natani, nayari, 
xelovnurad gaumjobesebuli, 
xelovnurad gauaresebuli 

  
e. sergeevis klasifikaciaSi gamoyofilia klasebi, jgufebi da qvej-

gufebi; pirveli 2 klasi gamoyofilia imisda mixedviT, aris Tu ara qaneb-
Si struqturuli kavSirebi, me-3 da me-4 klasSi Sedian niadagebi da xe-
lovnuri gruntebi, e.i. gansakuTrebuli genetikuri warmonaqmnebi. 

yvelaze srulyofilia T. savarenskis da v. lomTaZis klasifikacia, 
romelic eyrdnoba qanebis genetikur da petrografiul Taviseburebebs 
da maTi fizikur-meqanikuri Tvisebebis aRricxvas. 
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cxrili II-3 
qanebis zogadi klasifikacia  

(T. savarenskis mixedviT v. lomTaZis damatebebiT) 

 

qanebis jgufebi qanebis genetikuri tipebi da petrografiuli saxeebi 

 magmuri  metamorfuli  danaleqi 

magmuri 

qanebis jgufebi siRrmul-
intruziuli 

naxevrad siRrmuli 
da ZarRvuli 

amofrqveul-
efuziuri 

I. kldovani granitebi, 
sienitebi, 
granodioritebi,  
dioritebi, 
gabroebi da sxv.  

granit-porfiri, 
sienit- porfiri, 
granodiorit- 
porfiri,  
diorit-porfiri,  
gabro-porfiriti 

kvarciani da 
ukvarco porfiri 
da porfiriti, 
diabazi, lipariti, 
traqiti, daciti, 
andeziti, bazalti 

II. naxevrad 
kldovani 

I jgufis  
gamofituli  
da Zliernapra-
lovani qanebi,  

daqveiTebuli 
fizikur-
meqanikuri 
maCveneblebiT 

I jgufis  
gamofituli  
da Zliernapra-
lovani  
qanebi,  
daqveiTebuli 
fizikur- 
meqanikuri 
maCveneblebiT 

I jgufis 
gamofituli  
da Zliernapra-
lovani  
qanebi,  
daqveiTebuli 
fizikur- 
meqanikuri 
maCveneblebiT 

III. fxvieri  
SeukavSirebeli 

— — — 

IV. rbili  
SekavSirebuli 

— — — 

V. gansakuTre- 
buli 
Sedgenilobis, 
mdgomareobis  
da Tvisebebis  

mzrali qanebi, 
romlebic 
galxobisas 
mkveTrad icvlian 
simtkices, 
mdgradobas da 
ganicdian 
deformacias 

mzrali qanebi, 
romlebic 
galxobisas 
mkveTrad icvlian 
simtkices, 
mdgradobas da 
ganicdian 
deformacias 

mzrali qanebi, 
romlebic 
galxobisas 
mkveTrad icvlian 
simtkices, 
mdgradobas da 
ganicdian 
deformacias 
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metamorfuli 

qanebis jgufebi masiuri fiqlebrivi 

I. kldovani marmarilo, kvarciti gneisi, kristaluri fiqali 

II. naxevrad 
kldovani 

I jgufis gamofituli da 
Zliernapralovani qanebi, 
daqveiTebuli fizikur-
meqanikuri maCveneblebiT 

I jgufis gamofituli da  
Zliernapralovani qanebi,  
daqveiTebuli fizikur-meqanikuri 
maCveneblebiT 

III. fxvieri  
SeukavSirebeli 

— — 

IV. rbili  
SekavSirebuli 

— — 

V. gansakuTrebu- 
li Sedgenilobis, 
mdgomareobis da 
Tvisebebis  

mzrali qanebi, romlebic 
galxobisas mkveTrad 
icvlian simtkices, 
mdgradobas da 
ganicdian deformacias 

mzrali qanebi, romlebic 
galxobisas mkveTrad  
icvlian simtkices,  
mdgradobas da 
ganicdian deformacias 

danaleqi 

qanebis jgufebi piroklasturi monatexovani Tixovani organogenuli 
da qimiuri 

I. kldovani 

— 

qviSaqvebi,  
konglomera-
tebi mtkice 
cementiT 

— 

mkvrivi da  
mtkice  
kirqvebi da  
dolomitebi 

II. naxevrad 
kldovani 

vulkanuri 
tufebi,  
tufitebi da 
tufogenuri 
qanebi 

qviSaqvebi, 
konglome-
ratebi da 
alevroli-
tebi  
Tixovani 
cementiT 

Tixovani 
fiqlebi, 
argilitebi 

kirqvebi da  
Tixovani  
dolomitebi, 
mergeli,  
carci,  
kaJiani qanebi 

III. fxvieri 
SeukavSirebeli — 

qviSebi, 
xreSi, 
kenWnari 

— — 

IV. rbili  
SeukavSirebeli 

— — 

Tixebi,  
Tixnarebi, 
qviSnarebi,  
liosiseburi 
qanebi 

— 
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IV. rbili  
SekavSirebuli 

— 

mcuravi 
qviSebi, 
qviSovani 
lamebi 

gamarilia-
nebuli 
Tixovani 
qanebi,  
Tixovani 
lamebi 

torfebi,  
niadagebi,  
anhidridebi, 
qvamarili,  
TabaSirebi 

V. gansakuTrebuli  
Sedgenilobis,  
mdgomareobis  
da Tvisebebis 

— 

xelovnuri 
nayari, 
anTropo-
genuri 
qanebi 

xelovnuri 
nayari, 
anTropo-
genuri 
qanebi 

xelovnuri 
nayari,  
anTropoge-
nuri  
qanebi 

 

am klasifikaciaSi gamoyofilia qanebis 5 jgufi: I — kldovani, II — na-
xevrad kldovani, III — fxvieri SeukavSirebeli, IV — rbili SekavSirebuli 
da V — gansakuTrebuli Sedgenilobis, mdgomareobisa da Tvisebebis qane-
bi. TiToeul maTganSi gamoiyofa qanebis genetikuri tipebi da petrogra-
fiuli saxeebi: magmuri, metamorfuli, danaleqi, romlebic Tavis mxriv 
xasiaTdeba fizikur-meqanikuri TvisebebiT (v. lomTaZe, 1985).  
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Tavi III 

qanebis petrografiuli daxasiaTeba 

magmuri qanebi. magma dedamiwis Rrma zonebSi arsebuli gavarvarebu-
li Txevad-blanti masaa, romelsac rTuli Sedgeniloba aqvs. mis Sedgeni-
lobaSi ZiriTad rols silikatebi asruleben. magmis temperatura 1000-
13000C-s aRwevs. magmuri qanebi warmoiqmneba magmis sxvadasxva pirobebSi 
gacivebis Sedegad.  

dedamiwis zedapirze magma swrafad civdeba, kargavs airebs da 
orTqls. zedapirze gacivebul magmas — lava, xolo qans efuziuri anu 
amonTxeuli ewodeba. liTosferos Rrma fenebSi SeWrisas misi gaciveba 
nela mimdinareobs, mdnar mdgomareobaSi myofi mineralebi aswreben ga-
mokristalebas. siRrmeSi gacivebuli magmis Sedegad warmoqmnil qans — 
siRrmis anu intruziuli ewodeba. 

magmuri qanebisaTvis damaxasiaTebelia Semdegi saxis struqturebi: 
1) srulkristaluri an kristalur-marcvlovani, romelic damaxa-

siaTebelia intruziuli qanebisaTvis; arCeven msxvilkristalur (>5 mm), 
saSualokristalur (2-5 mm), wvrilkristalur (<2 mm) da farulkristal-
ur struqturas, romelic mxolod mikroskopSi Cans. 

2) porfiruli, romelic damaxasiaTebelia efuziuri da ZarRvuli qa-
nebisaTvis; am SemTxvevaSi qanis masaSi, romelic ar aris kristaluri an 
metad wvrilkristaluria, gabneulia calkeuli mozrdili kristalebi 
anu porfiruli gamonayofebi. 

3) farulkristaluri damaxasiaTebelia efuziuri qanebisaTvis, 
kristalebi Cans mxolod mikroskopSi. 

4) minisebri aseve efuziuri qanebisaTvisaa damaxasiaTebeli. misi Se-
madgeneli nawili amorfulia, radgan swrafi gacivebis gamo mineralebi 
ver aswreben gamokristalebas. 

magmuri qanebis teqsturebidan aRsaniSnavia (teqsturaSi igulis-
xmeba qanis garegnuli ieri, ganpirobebuli Semadgeneli nawilakebis ur-
TierTganlagebis da wyobis xasiaTiT): 

1) masiuri, rodesac qanis Semadgeneli mineralebi ganlagebaSi aravi-
Tar orientacias da kanonzomierebas ar avlenen. 

2) zolebrivi  warmoiqmneba maSin, rodesac erTi tipis mineralTa gan-
lageba garkveul sibrtyeSi xdeba, rac qanis monatexSi mineralebis zo-
lebrivi dajgufebis iers qmnis. 
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3) fluiduri, damaxasiaTebelia efuziuri qanebisaTvis. am SemTxveva-
Si mineralebis orientacia qanis warmomSobi denadi magmis moZraobis ga-
momxatvelia. 

magmis gacivebas Tan axlavs moculobis Semcireba da uwvrilesi nap-
ralebis warmoqmna. Tu napralebi xSiria, am SemTxvevaSi qanis simtkice 
mcirdeba. 

magmuri qanebis wolis formebi. qanebisagan agebuli geologiuri 
sxeulebis sivrcobriv mdebareobas liTosferoSi wolis forma ewodeba. 

magma liTosferos qveda fenebSi SemoWrisas arRvevs qanebis mTlia-
nobas, nawilobriv alRobs maT, ikavebs garkveul sivrces da warmoqmnis 
didi zomis uswormasworo moyvanilobis sxeuls, romelsac baToliTi 
ewodeba. 

siRrmiTi qanebis wolis formaa lakoliTi. igi warmoiqmneba Semdeg-
nairad — magma SemoiWreba liTosferos SreebSi, aswevs maT da gumbaTi-
sebr amaRlebas warmoqmnis. lakoliTs sokosmagvari forma aqvs, misi qve-
da da zeda nawilebi qanebis Sreebriobis Tanxvdenilia. 

Stokebi  mcire ganzomilebis baToliTebia. 
ZarRvi warmoiqmneba siRrmis qanebSi arsebul napralebSi magmis Se-

moWrisa da maTi amovsebisas. 
daikebi dedamiwis zedapirze amosuli ZarRvis Sverilebia, vertika-

luri an daxrili kedlebis saxiT. 
apofizebi ZarRvebis an sxva magmuri sxeulebis mcire zomis ganto-

tebania. 
ufro martivi wolis formebiT xasiaTdeba zedapiruli qanebi. lavis 

amonTxeva SeiZleba moxdes napralTa sistemis an calkeuli vulkanuri ye-
lis saSualebiT. Tu lava Tanabrad amoinTxeva napralebidan, is Cveuleb-
riv did farTobebs faravs mcire sisqis Sris saxiT, romelsac ganfeni 
ewodeba.  

Tu lava ferdobis an xeobis gaswvriv moZraobs, maSin is sabolood ga-
civebisas inarCunebs moZraobis garegnul iers da mas nakads uwodeben. 

vulkani amoafrqvevs didi raodenobiT orTqls, gazebs, wvril fxvi-
er masalas, romelsac vulkanur ferfls uwodeben, xolo msxvil masa-
las — bombebs, lapilebs da qvebs.  

Tu lava blantia, igi ver aswrebs gaSlas, civdeba amomyvani yelis bo-
los kraterTan da warmoqmnis vulkanur konuss an gumbaTs. 

siRrmuli (intruziuli) qanebis warmomadgenlebia: graniti, sieniti, 
dioriti, gabro, peridoditi da sxv. 

graniti srulkristaluri struqturis mqone mJava qania. igi agebu-
lia ZiriTadad kaliumis mindvris Spatis, mJava plagioklazisa da kvarci-
sagan. granits maRali fizikur-meqanikuri maCveneblebi aqvs da mas far-
Tod iyeneben rogorc samSeneblo masalas. 
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sieniti tute Sedgenilobis saSualo mJavianobis qania, igi graniti-
sagan gansxvavdeba imiT, rom masSi kvarci ar aris. misi simagre granitze 
naklebia, magram ufro uZlebs gamofitvas. 

dioriti saSualo Sedgenilobis qania, xasiaTdeba masiuri marcvlo-
vani struqturiT, misi mTavari Semadgenelia plagioklazi. 

gabro  fuZe qania, misi mTavari Semadgeneli nawili plagioklazi da 
zogjer olivinia. gvxvdeba Stokebisa da daikebis saxiT. misi damuSaveba 
sakmaod Znelia, magram gamoiyeneben mrewvelobaSi, gansakuTrebiT hidro-
teqnikur mSeneblobaSi, aseve gamoiyeneba rogorc dekoratiuli qva.  

granitebis efuziuri analogebia kvarciani porfirebi da lipari-
tebi. porfiritebi da andezitebi dioritebis efuziuri analogebia. 

zogjer amonTxevis dros andezituri lavebi gazebis mniSvnelovan 
raodenobas gamoyofen, rac maTSi forebs da sicarieleebs warmoSobs. Se-
degad miiReba e.w. tufuri lavebi. es lavebi msubuqia da advilad muSav-
deba; farTodaa gavrcelebuli somxeTSi. 

gabros efuziuri analogebia diabazebi da bazaltebi. maTTvis dama-
xasiaTebelia Tanabarmarcvlovani da zogjer porfiruli struqtura. 
bazaltis msxvilkristalur, muqi feris saxesxvaobas dolerits uwodeben. 

magmuri qanebis jgufs miekuTvneba agreTve obsidiani anu vulkanu-
ri mina — kompaqturi teqsturis qani, romelic qimiuri SedgenilobiT 
kvarciani porfirebisa da liparitebis msgavsia; pemza — wvrilforiani 
vulkanuri minaa; vulkanuri tufi — vulkanuri ferflis gamyarebis 
produqtia; tufuri lava — zedapirze amosuli Txevad magmaSi fxvieri 
masalis Serevis Sedegad warmoqmnili qania. 

danaleqi qanebi warmoiqmneba miwis qerqis zedapirul zonaSi, ro-
gorc wylis auzebSi, aseve xmeleTze ukve arsebuli qanebis daSliTa da 
naSali masalis daleqvis Sedegad. 

warmoSobis pirobebis mixedviT danaleqi qanebi iyofa 3 jgufad: 
1. meqanikurad danaleqi qanebi, romelTac klastur qanebsac uwo-

deben, warmoiqmneba daSlili masalis an adgilzeve daleqvis an sxva adgi-
lebze gadatanis (qaris, wylis, myinvaris da a.S.) da Semdgomi daleqvis Se-
degad. 

2. qimiurad danaleqi qanebi warmoiqmneba gamofituli qanebis Sedge-
nilobaSi myofi mineralebis gaxsnisa da wylis auzebSi maTi qimiuri gziT 
daleqvis Sedegad. 

3. organogenuli qanebi ileqeba mcenareuli an cxoveluri organiz-
mebis cxovelmoqmedebis Sedegad, agreTve am organizmebis kvdomisa da 
fskerze dagrovebis gziT. 

danaleqi qanebi umeteswilad sainJinro nagebobaTa safuZvelia, gar-
da amisa, xSirad gamoiyeneba rogorc samSeneblo masala. 



sainJinro geologia 

 165

danaleq qanebs axasiaTebs Sreebrioba, forianoba, Sedgenilobisa da 
Tvisebebis damokidebuleba klimatur pirobebze, warmoqmnis adgilsa da 
droze, agreTve qanebSi cocxali organizmebis naSTebis Semcveloba. 

danaleqi qanebis wolis formebi erTgvarovania, ZiriTadia fena anu 
Sre. SrisaTvis damaxasiaTebelia saxuravi da sagebi; Tu Sre gamoisoleba, 
mas linza ewodeba. ramdenime Sris erTobliobas dastas, xolo sxvadasxva 
simZlavris Sreebis kompleqss, asakobrivad da SedgenilobiT msgavss, 
wyebas uwodeben. 

meqanikuri anu namtvrevi qanebi. am qanebisaTvis arsebiTia natexis 
zoma, misi damuSavebis xarisxi da cementis xasiaTi. es niSan-Tvisebebi gan-
sazRvravs namtvrevi qanebis iseT mniSvnelovan sainJinro-geologiur 
maCveneblebs, rogoricaa forianoba, simtkice, wyalgamtaroba da sxv. 

namtvrev qanebs Semadgeneli natexebis zomebis mixedviT yofen 4 jgufad: 
1) msxvilnamtvrevi, anu fsefituri qanebi (konglomerati, breqCia da 

sxv.); 
2) saSualonamtvrevi, anu fsamituri qanebi (qviSaqvebi); 
3) wvrilnamtvrevi, anu alevrituli qanebi (alevroliti, liosi da 

sxv.); 
4) wmindanamtvrevi qanebi (Tixebi). 
namtvrevi qanebidan farTodaa gavrcelebuli qviSaqvebi. cementis 

mixedviT arCeven kaJian, rkinian, kirqvian, Tixian da a.S. qviSaqvebs. 
liosi — mtvrisebri nawilakebisagan Sedgenili sustad Secementebu-

li qania, misi mTavari Semadgenelia Tixovani minerali kaoliniti, kvar-
cis dakuTxuli marcvlebi da kalciumis karbonati. misTvis damaxasiaTe-
belia maRali forianoba, mSral mdgomareobaSi mdgradia, gawylianebis 
SemTxvevaSi misi aRnagoba irRveva da swraf deformacias ganicdis — jde-
ba, Cndeba napralebi da masze agebuli nageboba mwyobridan gamodis.  

Tixebi — wvrilmarcvlovani qania, mis SedgenilobaSi Sedis kaolini-
tis da montmorilonitis jgufis Tixovani mineralebi. Tixebi mSral 
mdgomareobaSi mkvrivia, xolo dasvelebisas xdeba plastikuri, ris gamoc 
advilad icvlis formas. Tixa xasiaTdeba maRali forianobiT, maTi zome-
bi imdenad mcirea, rom maTSi wyali TiTqmis ver aRwevs, amitom igi praq-
tikulad wyalgaumtar qanad iTvleba. zog maTgans axasiaTebs wylis STan-
Tqmis unari, ris gamoc isini moculobaSi matuloben — ijirjvebian 
(fuvdebian). maRali temperaturis zemoqmedebiT plastikuri Tixebi 
mkvrivdeba da maTi simtkice mkveTrad matulobs, es Tviseba maT umniSvne-
lovanes samSeneblo nedleulad aqcevs. 

qimiuri danaleqi qanebi. qimiuri naleqebis warmoqmna dakavSirebu-
lia Tanamedrove an Zvel daxSul zRviur auzebTan. zRvis wylis maRali 
koncentraciis pirobebSi masSi gaxsnili nivTierebebi gamoileqeba.  
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warmoSobis mixedviT danaleqi qanebis yvelaze gavrcelebuli saxes-
xvaobebia: karbonatuli, sulfaturi da qloriduli. 

karbonatuli qanebia: kirqva, dolomiti. sulfaturis warmomadgen-
lebia anhidriti da TabaSiri, xolo qloriduli qanebis — haliti anu 
qvamarili da silvini anu qloriani kaliumi. am jgufs miekuTvneba boq-
sitebic. 

subtropikuli da tropikuli havis pirobebSi Tixamiwis Semcveli mag-
muri da sxva qanebis gardaqmnis produqtia lateritebi, anu wiTeli mi-
webi. lateritebSi gamorecxilia tute, tutemiwa liTonebi da kaJmiwa. 
isini mdidaria rkinisa da aluminis JangebiT; lateritebs iyeneben alumi-
nis misaRebad. 

organogenuli danaleqi qanebi. maT warmoqmnaSi monawileoben cxo-
veluri an mcenareuli organizmebi. zRvaSi mcxovrebi organizmebis ume-
tesobas aqvs ConCxi, romlis amgebi masala zRvis wyalSi gaxsnili naxSir-
mJava kalciumi da kaJmiwaa. organizmTa sikvdilis Semdeg ConCxi da niJa-
rebi fskerze ileqeba da ganicdis gardaqmnas — gadakristalebas, gam-
kvrivebas da a.S., sabolood miiReba qani.  

organuli qanebi 2 jgufad iyofa: zoogenuri — cxoveluri organiz-
mebis monawileobiT miRebuli qanebi (kirqva, dolomiti) da fitogenuri 
— warmoqmnili mcenareuli organizmebis xarjze (diatomiti, qvanaxSiri, 
torfi). 

arsebobs Sereuli warmoSobis qanebic, maTSi masalis nawili meqaniku-
ri, xolo nawili — organuli an qimiuri warmoSobisaa (mergeli). mas Sua-
leduri adgili ukavia Tixasa da kirqvas Soris. 

metamorfuli qanebi. metamorfizmi aris magmuri an danaleqi qanebis 
maRali temperaturis da wnevis pirobebSi gardaqmna miwis qerqis siRrme-
Si mimdinare procesebis zegavleniT. am dros adgili aqvs qanis pirvela-
di aRnagobis, misi qimiuri da mineraluri Sedgenilobis Secvlas. 

metamorfizmi sxvadasxva saxisaa. kontaqturi metamorfizmi ewodeba 
qanebis (umetesad danaleqi qanebis) Secvlas Sexebis zolis gaswvriv ma-
Raltemperaturuli magmis SemoWrisas. did siRrmeze qanebis CaZirvisas 
metamorfizmis gavlenas ganicdis farTo gavrcelebis mqone qanebis 
mZlavri wyebebi. aseTi metamorfizmi regionuli metamorfizmis saxeli-
Taa cnobili.  

teqsturiT metamorfuli qanebi TvalsaCinod gansxvavdeba sxva qane-
bisagan. yvelaze gavrcelebulia fiqlebrivi teqstura. garda amisa, maT-
Tvis damaxasiaTebelia zolebrivi, gneisuri, wvrilnaoWa, boWkosmagva-
ri da masiuri teqsturebi. 

wnevis gavleniT Tixa gadaiqceva Tixafiqlad Tixovani qanis gamkvri-
vebisas forianobis Semcirebis xarjze mineraluri Sedgenilobis Seuc-
vlelad. wnevisa da temperaturis Semdgomi gazrda iwvevs Tixafiqlebis 
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aRnagobisa da Sedgenilobis arsebiT cvlilebas (filitebi, anu Tixaqar-
siani fiqlebi).  

Semdgomi stadiaa kristaluri fiqlebis warmoqmna. rogorc danale-
qi, aseve magmuri qanebis metamorfizmis saboloo stadiad iTvleba gnei-
si. danaleqi qanebis, kerZod Tixafiqlebis metamorfizmis Sedegad war-
moiSoba paragneisi, xolo magmuri qanis — orTogneisi. 

marmarilo kirqvebisa da dolomitebis metamorfizmis produqtia. 
igi kristalur-marcvlovani, masiuri teqsturis mqone qania, romelic 
Sedgeba kalcitis an dolomitisagan.  

kvarciti Sedgeba kvarcis marcvlebisagan, romlebic misive cementiT 
aris SekavSirebuli. igi Zalian mkvrivi, marcvlovani an monoliTuri aR-
nagobis qania. kvarciti ewodeba agreTve kaJis cementis mqone wvrilmar-
cvlovan kvarcian qviSaqvebs.  
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Tavi IV 

qanebis fizikur-meqanikuri Tvisebebi 

qanebis fizikur-meqanikuri Tvisebebi ewodeba iseT maxasiaTeblebs, 
romlebic gansazRvraven mis fizikur mdgomareobas, wyalTan damokide-
bulebas, mdgradobas, simtkicisa da deformaciis cvlilebis kanonzomie-
rebas. arCeven qanebis fizikur, wylovan da meqanikur Tvisebebs. 

fizikuri Tvisebebi gansazRvravs qanebis mdgradobas bunebrivi gan-
lagebis pirobebSi, agreTve nayarSi, jebirebSi, kaSxlebSi da a.S. fiziku-
ri Tvisebebi (simkvrive, kuTri da moculobiTi wona, forianoba, tenia-
noba da a.S.) saSualebas iZleva SevafasoT qanebis simtkicisa da mdgrado-
bis pirobebi. 

wylovani Tvisebebi vlindeba qanebis wyalTan Sexebisas, e.i. axasia-
Tebs simtkicisa da mdgradobis mdgomareobis Secvlis unari — wyalTan 
urTierTobis dros STanTqas da SeiTvisos an gafiltros wyali.  

qanebis wylovani Tvisebebis codna mdgradobis da sxva Tvisebebis 
cvlilebis, agreTve sxva romelime geologiuri procesis ganviTarebis 
prognozirebis saSualebas gvaZlevs. qanebis wylovani Tvisebebis zogi-
erTi maCvenebeli (tentevadoba, wyalSTanTqma, wyalSeRwevadoba, plas-
tikuroba, da a.S.) uSualod gamoiyeneba sxvadasxva sainJinro gamoTvleb-
Si. magaliTad, wylis danakargebi filtraciisas, wylis modineba samSeneb-
lo qvabulebsa da wyalsaRebebSi, wyaldamwnevi danadgarebis parametre-
bi, sufoziuri movlenebis ganviTarebis SesaZleblobebi da sxv. 

meqanikuri Tvisebebi gansazRvravs qanebis qcevas maTze Sinagani Za-
lebis zemoqmedebis dros. es Tvisebebi saSualebas iZleva uSualod iqnes 
Sefasebuli qanebis mdgradoba, simtkice da deformaciebi. qanebis meqani-
kuri Tvisebebis monacemebi gamoiyeneba sxvadasxva sainJinro gamoTvleb-
Si, rogoricaa, nagebobaTa dajdomis intensivobis sidide dadgena droSi, 
ferdobis mdgradobis samTo wnevebis sididis gansazRvra sayrden nage-
bobaze an miwisqveSa gamonamuSevrebis samagrze.  

kldovani da naxevrad kldovani qanebis agebuleba Semdegia: minera-
luri ConCxi da sicarieleebi, kavernebi, napralebi da sxva Rruebi, rom-
lebic nawilobriv an mTlianad Sevsebulia haeriT, airebiT an wyliT. qa-
nebSi sicarieleebis saerTo moculobas gansazRvravs misi simeCxre, xo-
lo nawili sicarieleebisa, romelsac aqvs kapilaruli (forebis diamet-
ri <1 mm-ze, napralebis sigane <0,25 mm-ze) an subkapilaruli zomebi (fo-
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rebis diametri <0,0002 mm-ze, napralebis sigane <0,0001 mm-ze) gviqmnis 
warmodgenas qanebis forianobis Sesaxeb.  

qanebSi forianoba ganawilebulia Tanabrad, xolo napralebSi da ka-
vernebSi — araTanabrad. qanebSi forianobis gazrda iwvevs maTi simtki-
cisa da mdgradobis Semcirebas da zrdis tenSemcvelobasa da deforma-
ciis unars. 

kldovani da naxevrad kldovani qanebis Tvisebebze did gavlenas ax-
dens struqturuli kavSiri. maTi mdgradoba damokidebulia ara marto 
kristalebis simtkiceze, monatexTa da mineralTa simtkiceze qanSi, ara-
med struqturuli kavSiris simtkiceze. es ukanaskneli damokidebulia 
mineralTa kristalebSi uSualod moqmed Zalebze, agreTve kristalebis, 
monatexebisa da cementis masalaze, e.i. atomTSoris Zalebze da sxvadas-
xva fazebis kontaqtebze. SekavSirebis energia aseT kontaqtebSi kldovan 
da naxevrad kldovan qanebSi didia, magram cvalebadia.  

kldovani da naxevrad kldovani qanebis ZiriTadi fizikuri Tvisebebi, 
romelsac sainJinro geologia Seiswavlis, aris kuTri wona, moculobi-
Ti wona, forianoba, xolo naxevrad kldovani qanebisaTvis — tenianoba. 
fizikuri Tvisebebis mixedviT SeiZleba vimsjeloT maT simtkiceze da 
mdgradobaze, aseve geologiuri procesebiT gamowveul cvlilebebze. 

kuTri da moculobiTi wona. qanis kuTri wona ewodeba misi myari na-
wilis erTeuli moculobis wonas. 

v
g

y =   (gr/sm3), 

sadac g  qanis myari nawilis wonaa; 
v – qanis myari nawilis moculoba.  

qanebis kuTri wona ar gamoxatavs uSualod maT fizikur mdgomareo-
bas da ar gamoiyeneba sainJinro gamoTvlebSi, magram aucilebelia sxva 
mniSvnelovani Tvisebebis, magaliTad, forianobis gamosavlenad. 

qanis moculobiTi wona ewodeba qanis erTeuli moculobis wonas bu-
nebrivi aRnagobis da tenianobis pirobebSi da udris qanis wonis da mocu-
lobis fardobas. 

qanis moculobiTi wonis (ym.w.) da ConCxis moculobiTi wonis (yC.) 
tolobebi Semdegia: 
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sadac g1  qanis myari (mineraluri) nawilis wonaa; 
g2 — qanSi arsebuli tenis wona; 
v1 – myari nawilis moculoba; 
v2 – forebis moculoba. 
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praqtikuli miznebisaTvis qanis kuTri wona dasaSvebi sizustiT ric-
xobrivad qanis ConCxis simkvrivis tolia. 

qanebis fizikuri mdgomareobis dasaxasiaTeblad moculobiT wonas 
didi mniSvneloba aqvs. rac ufro mcirea qanis moculobiTi wona, miT uf-
ro naklebad mkvrivia igi, metia misi forianoba, tenSemcveloba da SesaZ-
lebelia mdgradobac.  

qanis moculobiTi wona farTod gamoiyeneba sainJinro gaangariSebeb-
Si, magaliTad, qanebSi sakuTari woniT gamowveuli daZabulobis ganawi-
lebis, ferdobebis mdgradobis, mewyrebis mdgradobis, sayrdeni kedle-
bis, samTo wnevis sididis da sxv. gamosaTvlelad. amis gamo, es maCvenebe-
li warmoadgens qanebis fizikuri Tvisebebis saangariSo parametrs. 

forianoba. forebi ewodeba sicarieleebs qanebSi, romelTac aqvT ka-
pilaruli da subkapilaruli zomebi. forianoba ganisazRvreba forebis 
saerTo moculobiT qanis erTeul moculobaSi:  

%100
V

V
n

f
= , 

sadac  Vf  forebis moculobaa;  
V — qanis moculoba. 
qanebi iyofa 3 jgufad: 1) dabali forianobis n<5%, 2) saSualo foria-

nobis n=5-20% da 3) maRali forianobis n>20%. 
kldovani qanebis umetesoba dabali forianobiT xasiaTdeba, naxevrad 

kldovani — saSualo forianobiT. gamonaklisia zogierTi efuzivi, maga-
liTad, traqitebi, bazaltebi, tufebi, tufitebi da zogi niJarebiani 
kirqva, carci, opokebi da sxva gamofituli qanebi, romelTa forianoba 
30-35%-s aWarbebs. wvrilmarcvlovan arakldovan qanebSi, magaliTad, qvi-
SebSi forianoba Seadgens 28-35%-s, TixebSi — 60%-s da mets. 

forebis moculobis Sefardebas qanis myari nawilis moculobasTan 
ewodeba forianobis koeficienti: 

my

f

V

V
e =  . 

forianobasa da forianobis koeficients Soris arsebobs Semdegi sa-
xis damokidebuleba:  

e1
e

n
+

=       an      
n100

n
e

−
=  

forianoba SeiZleba iyos pirveladi (qanebis formirebis procesSi) 
da meoreuli (miwis qerqSi qanebis gadakristalebis, gamotutvis, cemen-
tis gaxsnis dros da a.S.). 
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forianoba ganisazRvreba gajerebis meTodiT — gamoiTvleba mTlia-
nad forebis da maTSi arsebuli siTxis moculoba. 

hidrogeologiaSi da navTobis geologiaSi qanebis koleqtoruli 
Tvisebebis da forebSi siTxeebis da gazebis moZraobis SesaZleblobis 
Seswavlisas gamoyofen efeqtur da araefeqtur forianobas. 

rac ufro maRalia qanebis forianoba, miT naklebia maTi simkvrive da 
simtkice, ufro advilad ganicdian deformacias, didia tentevadoba, 
magram naklebia wyalSeRwevadoba. es ukanaskneli ganisazRvreba ara qane-
bis saerTo forianobiT, aramed sicarieleebis da napralebis zomebiT, 
e.i. efeqturi forianobiT. 

tenianoba. qanebis fizikuri mdgomareoba da Tvisebebi didad aris 
damokidebuli tenianobaze, romelic ganisazRvreba forebSi wylis woni-
sa da mSrali qanis wonis SefardebiT da gamoisaxeba erTeulis nawilebiT 
an procentebiT. woniTi tenianoba tolia: 
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Tu tenianoba gansazRvrulia bunebrivi qanebis nimuSebisaTvis, mas 
bunebrivi tenianoba ewodeba. kldovani qanebis bunebrivi tenianoba mci-
rea, naxevrad kldovani qanebis tenianobam SeiZleba miaRwios 15-20%-s. 
rac metia tenianoba, miT metia moculobiTi wona. igi gavlenas axdens ag-
reTve mdgradobaze, yinvagamZleobaze, dajdomis sidideze, Tbotevado-
basa da sxva Tvisebebze. 

qanebis tenianoba SeiZleba daxasiaTdes agreTve moculobiTi tenia-
nobiT, romelSic igulisxmeba qanis erTeul moculobaSi arsebuli wylis 
moculoba. ricxobrivad moculobiTi tenianoba udris qanSi Semavali 
wylis V moculobis Sefardebas mSrali qanis moculobasTan: 
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vinaidan wylis kuTr wonas Cveulebriv iReben erTis tolad, qanis 
moculobiTi tenianoba SeiZleba ganisazRvros formuliT: 

Wmoc= W yC . 
moculobiT tenianobas, iseve rogorc woniTs, gamoxataven mTelis 

nawilebSi an procentebSi. Tu qanis forebi mTlianad Sevsebulia wyliT, 
maSin qanSi wylis moculoba udris misi forebis moculobas: Wmoc=n. 

Tixovani qanis tenianoba Seesatyviseba mis srul tentevadobas, xolo 
qviSianis — maT srul wyaltevadobas. 

Tu woniT tenianobas aRvniSnavT Ws-iT, romelic Seesatyviseba qane-
bis srul tentevadobas, miviRebT: Wmoc= WsyC. qanis erTeuli moculoba 
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tolia misi myari nawilis moculobas mimatebuli forebis moculoba, e.i. 
I=m+n, saidanac n=I-m.  

qanebis wylovani Tvisebebi. ZiriTadi wylovani Tvisebebia maTi 
wyalmedegoba, tentevadoba da wyalSeRwevadoba. 

wyalmedegoba. kldovani da naxevrad kldovani qanebis wyalmedegoba 
xasiaTdeba maTi darbilebadobiT. nebismieri qani, maT Soris kvarci, dia-
bazi, bazalti da sxv. wyliT gajerebisas lbeba da maTi simtkice klebu-
lobs. darbilebadobis koeficients gamosaxaven erTeulebiT. kldovani 
wyalmedegi qanebisaTvis koeficienti udris 0,7-0,8-s. naxevrad kldovani 
qanebis, kirqvebis, Tixovani qviSaqvebis, mergelebis, argilitebis da sxv. 
darbilebadobis koeficienti <0,5. wyliT gajerebisas qanebi iSlebian na-
wilebad. aseTi qanebis darbilebis koeficienti utoldeba nuls da axasi-
aTebs maT, rogorc praqtikulad arawyalmedegs. 

qanebis wyalmedegobis damaxasiaTebeli niSania, Tavisi simtkicis 
SenarCuneba tenianobis reJimis cvalebadobisas. mravali naxevrad kldo-
vani qani haerze gaSrobis dros jdeba, anu misi moculoba mcirdeba. daj-
doma qanSi iwvevs Sinagan daZabulobas, ris Sedegadac xdeba maTi daSla, 
daskdoma, daSreveba, aqercvla da sxv.; aseTi movlenebi SeiniSneba Txri-
lebidan, qvabulebidan da burRilebidan qanebis amoRebis dros da a.S. 

plastikuroba damaxasiaTebelia Tixebisa da Tixiani qanebisaTvis. 
tenianobis cvalebadobisas icvleba maTi konsistencia: tenianobis moma-
tebis dros qanebi jer rbildeba, Semdeg gadadis denad mdgomareobaSi, 
xolo tenianobis Semcirebis dros plastikuri Tixa gadadis myar mdgoma-
reobaSi.  

plastikurobis ricxvi ewodeba qveda zRvarsa (romlis qveviT qani 
myaria) da zeda zRvars (rodesac qani gadadis denad mdgomareobaSi) So-
ris sxvaobas: 

Ip=Wz-Wqv .  
plastikurobis ricxvi TixebisaTvis >17, TixnarebisaTvis meryeobs             

7-17-mde, qviSnarebisaTvis — 1-7-mde. 

Tixiani qanebisaTvis gamoiyeneba konsistenciis maCvenebeli: 

p

qv

I

W
WB −=  , 

sadac W qanis bunebrivi tenianobaa.  
Tixiani qanebisaTvis damaxasiaTebelia gajirjveba, romlis sidide 

gamoisaxeba qanis sawyisi moculobis namatiT procentebSi.  
tentevadoba aris qanebis mier wylis garkveuli raodenobis STan-

Tqmis da SenarCunebis unari. kldovani qanebi aratentevadia, naxevrad 
kldovani — naklebad tentevadi, xolo zogierTi — saSualo tentevadi. 
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magaliTad, torfi, Tixnari, Tixa — maRali tentevadobiT gamoirCeva; 
mergeli, carci, qviSaqva, liosi sustad tentevadia, xolo riyis qva, xre-
Si, graniti — aratentevadi. 

sruli tentevadoba izomeba qanis myari nawilis moculobiTi wonis 
da kuTri wonis saSualebiT: 

kuTmy
y

I
y
1

W −=  . 

tentevadobis Tvisebebis gamokvlevis Sedegad gansazRvraven maT 
wyalgacemas, wyalSTanTqmas da wyalnajerobas. 

wyalgacema aris wyliT gajerebuli qviSebisa da sxva fxvieri, nate-
xovani qanebis Tviseba, Tavisufali CamonaJonis saxiT gasces wylis gar-
kveuli raodenoba. igi gamoisaxeba gacemuli wylis moculobis Sefarde-
biT qanis moculobasTan. kuTri wyalgacema tolia wylis im raodenobis, 
romelic CamoiJoneba 1 kuburi metri moculobis qanidan.  

wyalSTanTqmaSi igulisxmeba qanis Tviseba STanTqas — Seiwovos wyali 
misi wyalSi moTavsebis dros Cveulebriv pirobebSi. wyalSTanTqma raode-
nobrivad xasiaTdeba STanTqmuli wylis SefardebiT mSrali qanis wonasTan. 

wyalnajeroba aris qanis unari, STanTqas wyali vakuumis qveS, gaz-
rdili wnevis an duRilis dros, e.i. Seiwovos wylis maqsimaluri raode-
noba. wyalnajerobis sidide yovelTvis metia wyalSTanTqmaze.  

wyalSTanTqmis Sefardebas wyalnajerobasTan uwodeben qanis wyal-
najerobis koeficients. Tu wyalnajerobis koeficienti metia 0,8-ze, 
aseTi qanebi iTvleba arayinvagamZle qanebad. 

wyalSeRwevadoba ewodeba qanebis Tvisebas, gaataron wyali wnevis pi-
robebSi. kldovani qanebi wyalSeRwevadia mxolod napralebis gaswvriv. 
naxevrad kldovan qanebSi wyali moZraobs rogorc napralebSi, karstul 
da sxva sicarieleebSi, aseve wnevis dros mikronapralebsa da forebSi. qa-
nebis wyalSeRwevadobis sidides sazRvraven filtraciis koeficientiT, 
mis gamosaxatavad xmaroben 2 sxvadasxva mniSvnelobas: moculobiTs da 
Cqarosnuls.  

pirveli gviCvenebs wylis raodenobas, romelic gadis droSi qanis ga-
nivkveTSi. igi 1-is tolia I gradientis dros, romelic agreTve 1-s udris: 
K=Q/FJ;  

meore mniSvneloba gviCvenebs wylis moZraobis siCqares erTeuli gra-
dientis dros: v=KI. 

wyalSeRwevadobis SefasebisaTvis gamoiyeneba wylis sacdeli Casxmebi 
da Catumbvebi WaburRilebsa da samTo gamonamuSevrebSi. 

qanebis meqanikuri Tvisebebi vlindeba daSlisa da deformaciisadmi 
winaRobis unarSi maTze gare Zalebis zemoqmedebisas. 
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samSeneblo TvalsazrisiT qanis mniSvnelovani meqanikuri Tvisebaa sim-
tkice anu unari, winaaRmdegoba gauwios gareSe datvirTvas Tavisi bunebri-
vi aRnagobis dauSlelad. qanebs gaaCniaT simtkicis sxvadasxva maxasiaTebe-
li, romelic zog qanSi myisierad gamovlindeba, zogSi ki icvleba droSi. 

qanebis simtkicezea damokidebuli maTi deformaciis unari, romelic 
SeiZleba iyos Seqcevadi da Seuqcevadi, es procesi mimdinareobs swra-
fad, garkveuli drois ganmavlobaSi.  

kldovani da nawilobriv naxevrad kldovani qanebisaTvis damaxasiaTe-
belia drekadi Tvisebebi, maTTvis mniSvnelovania im maxasiaTeblebis gan-
sazRvra, romlebic deformaciisadmi drekad winaaRmdegobas gamoxatavs.  

qanebis deformaciuli Tvisebebis ZiriTadi maCveneblebia: drekado-
bis moduli, ganivi deformaciis koeficienti, gverdiTi wnevis koefici-
enti, saerTo deformaciis moduli da kumSvadobis koeficienti. 

kldovani, naxevrad kldovani, mkvrivi, SekavSirebuli Tixovani qane-
bis simtkicis ZiriTadi maCveneblebia: droebiTi winaRoba kumSvasa da 
xleCaze, xolo rbili, SekavSirebuli da fxvieri SeukavSirebeli qanebi-
saTvis Zvris winaRobis maCveneblebia: Siga xaxunis kuTxe da koeficienti, 
SeWiduloba da Zvris koeficienti. 

kldovani, naxevrad kldovani qanebis simtkices adgenen kumSvisadmi 
droebiTi winaRobis sididiT, aseve droebiTi winaRobis sididiT axleCa-
sa da gaWimvaze. 

qanis simtkice xasiaTdeba kumSvisadmi droebiTi winaRobiT, igi war-
moadgens zRvrul datvirTvas, romlis zemoqmedebis Sedegad qani kar-
gavs monoliTurobas da irRveva: 

F

P
R

maqs.
=  , 

sadac R qanis droebiTi winaRobaa kumSvisadmi, romelic izomeba mega-
paskalebSi (1 mpa=10 kg/sm2); 

Pmaqs. datvirTvis is maqsimaluri sididea kilogramebSi, romlis dro-
sac daiwyo nimuSis daSlis procesi; 

F – nimuSis sawyisi ganivkveTis farTobi, sm2, romelzedac ganawilda 
datvirTva. 

kumSvisadmi winaRobis sidide damokidebulia qanis mineralur Sedge-
nilobaze, struqturul-teqsturul Taviseburebebze, calkeuli nawi-
lakebis urTierTSecementebis xarisxze, erTgvarovnebaze da sawyisi 
mdgomareobis Secvlis sidideze. 

kumSvisadmi winaRobis didi unari axasiaTebs wvrilkristalur da Ta-
nabarmarcvlovan kristalur qanebs. 

Zvris winaRoba simtkicis maCvenebelia qviSiani da Tixiani qanebisaT-
vis, romelic gamoxatavs am qanebis daSlisadmi winaRobis unars. qanis 
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mTlianoba irRveva, rodesac Zvris Zalebi gadaaWarbebs winaRobis Siga 
Zalebs. 

qviSian da sxva fxvier, natexovan qanebSi Zvris winaRobis Siga Zalebia 
xaxunis Zalebi, romlebic warmoiqmnebian Zvris momentSi qanis Semadgene-
li nawilakebis urTierTgadaadgilebis dros. Tixian qanebSi Siga Zalebs 
emateba SeWidulobis Zalebi, romlebic gamoxatavs qanSi Zvris sibrtyis 
gaswvriv moqmedi struqturuli kavSirebis simtkices. 

xaxunisa da SeWidulobis Zalebs, romlebic winaaRmdegobas uweven 
gruntze moqmed Zvris Zalebs, Zvrisadmi winaRobis maCveneblebi ewodeba. 

qanebis deformaciuli Tvisebebi xasiaTdeba Semdegi maCveneblebiT: 
drekadobis moduliT, romelic proporciulobis koeficientia daZa-

bulobasa da mis Sesabamis fardobiT deformacias Soris. ricxobrivad 
drekadobis moduli tolia daZabulobisa mpa-Si, romelic iwvevs erTeu-
lis tol fardobiT deformacias. igi aris qanis sixistis maxasiaTebeli, 
e.i. gamoxatavs xazobrivi deformaciisadmi qanis drekadi winaRobis unars. 

saerTo deformaciis moduli asaxavs proporcias saerTo deforma-
ciebsa da maT gamomwvev daZabulobebs Soris. 

qanebis deformaciuli Tvisebebis mniSvnelovani maxasiaTebelia ga-
nivi deformaciis koeficienti (puasonis koeficienti), romelic gamo-
xatavs Sefardebas ganiv da grZiv fardobiT deformaciebs Soris. 

kldovani da naxevrad kldovani qanebisaTvis puasonis koeficienti 
meryeobs 0,1-dan 0,4-mde, qviSebisa da qviSnarebisaTvis 0,3-is tolia, xo-
lo TixebisaTvis — 0,42-is (v. lomTaZe, 1977). 

gverdiTi wnevis koeficienti. qanebis SekumSvisas, im pirobebSi, ro-
desac ar aris maTi gverdiTi gafarToebis saSualeba, warmoiqmneba gver-
diTi wneva anu ganbjena. misi Sefardeba gamomwvev vertikalur wnevasTan 
gvaZlevs gverdiTi wnevis koeficientis sidides.  

kldovani qanebisaTvis gverdiTi wnevis koeficienti meryeobs 0-dan 
0,1-mde, naxevrad kldovani qanebisaTvis — 0,1-0,3, qviSebisaTvis — 0,3-0,4, 
Tixnarebisa da TixebisaTvis — 0,4-0,7. 

kumSvadobis koeficienti. kumSvadoba — gare Zalebis zemoqmedebiT 
qanis moculobaSi Semcirebis unaria. es Tviseba axasiaTebs Tixur qanebs. 
am zemoqmedebis Sedegad qani itkepneba da mkvrivdeba. am dros foriano-
bis Semcirebis xarjze izrdeba misi moculobiTi wona. 

amrigad, Tixuri qanebis SekumSvis xarisxi SeiZleba ganisazRvros ma-
Ti forianobiT: rac ufro metia forebi da didia qanze moqmedi wneva, miT 
ufro metad mcirdeba misi forianoba.  
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Tavi V 

kldovani da naxevrad kldovani qanebis                                        

sainJinro-geologiuri daxasiaTeba da Sefaseba 

kldovani qanebi xasiaTdeba maRali simtkiciT, mcire deformireba-
dobiTa da wyalSeRwevadobiT. warmoSobis mixedviT iyofa masiur kris-
talur-magmur, fiqlebriv-kristalur, metamorful da mtkiced Sece-
mentebul danaleq qanebad. 

naxevrad kldovani qanebi Sedgenilobis, aRnagobis da fizikuri 
mdgomareobis Taviseburebebis mixedviT xasiaTdeba fizikur-meqanikuri 
Tvisebebis ramdenamde daqveiTebuli maCveneblebiT.  

naxevrad kldovani qanebis jgufs miekuTvneba:  
1) magmuri, metamorfuli da Secementebuli danaleqi qanebi, romleb-

Sic ganviTarebulia napralebi da mimdinareobs gamofitvis procesebi;  
2) natexovani (klasturi) sustad Secementebuli qanebi;  
3) Tixovani qanebi maRali xarisxis liTifikaciiT;  
4) organogenuli da organogenul-qimiuri qanebi;  
5) piroklasturi da efuziur-danaleqi Secementebuli qanebi. 
teqtonikuri moZraobis gamo magmuri gamdnari qanebi SeiWrebian mi-

wis qerqSi da ganicdian gverdiTi qanebis moZravi masebis wnevas, ris ga-
moc xdeba magmis gamodineba perpendikularuli mimarTulebiT. e.i. mag-
muri qanebis Camoyalibeba mimdinareobs gansakuTrebul Termodinamikur 
pirobebSi. amis gamo kldovani magmuri qanis sainJinro-geologiuri maxa-
siaTebeli arsebiTad gansxvavdeba im maxasiaTeblebisagan, romlebic mas 
miwis zedapirze bunebrivi ganlagebis pirobebSi aqvs. 

metamorfuli qanebi warmoiqmneba magmuri da danaleqi qanebisagan 
siRrmuli gardaqmnebis Sedegad maRali temperaturisa (850-9000C) da wne-
vis (10-12 aTas atmosferomde), cxeli xsnarebis da aqroladi komponente-
bis moqmedebiT. metamorfuli qanebi gamoirCeva Tavisi Sinagani aRnago-
biT, e.i. struqturiTa da teqsturiT. am qanebis saerTo niSania maTi 
srulkristaluri aRnagoba da fiqlebrioba.  

metamorfuli qanebis ganlagebis pirobebi damokidebulia sawyisi qane-
bis ganlagebis pirobebze. amasTan, gadamwyveti mniSvneloba aqvs metamor-
fizmis tips: regionaluri metamorfizmis dros waritaceba uzarmazari 
areebi, am SemTxvevaSi metamorfuli qanebi qmnian msxvil masivebs, garkveul 
formaciebs; lokaluri metamorfizmi ki moicavs SemozRudul ubnebs.  
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danaleqi warmoSobis kldovani da naxevrad kldovani qanebi farTo-
daa gavrcelebuli baqnuri olqis zeda struqturul sarTulze da naoWa 
olqebSi. masalis dagrovebis pirobebis mixedviT warmoiqmneba maTi sxva-
dasxva genetikuri da petrografiuli tipebi: 1) piroklasturi, 2) nate-
xovani, 3) Tixovani, 4) organogenuli da 5) qimiuri. 

piroklasturi qanebi warmoiqmneba vulkanuri amofrqvevis produqte-
bis monawileobiT, amitom normalurad danaleqi masalis gverdiT maT Sed-
genilobaSi Sedis piroklasturi masalac, agreTve pelituri da alevritu-
li (vulkanuri ferfli), fsamituri (vulkanuri sila) da fsefituri (liapi-
lebi — 2-25 mm natexebi da vulkanuri bombebi lodebis CaTvliT) masala. 

cxrili V-1 

piroklasturi qanebis klasifikaciis sqema (v. karpinski) 

danawilebis 
sayrdeni niSnebi 

tufi tufiti 
tufituri 

qani 

piroklasturi 
masalis raodenoba 
qanSi, % 

90 90-30 30-10 

piroklasturi  
da terigenuli  
nawilebis  
zomebi, mm 

pelituri <0,002; 
alevrituli —
0,002-0,05; 
fsamituri — 0,05-2; 
fsemituri >2 

pelituri <0,002; 
alevrituli —
0,002-0,05; 
fsamituri — 0,05-2; 
fsemituri >2 

 

piroklasturi 
nawilakebis 
agregatuli 
mdgomareoba 

vitroklasturi 
kristalur-
klasturi,  
liToklasturi, 
Sereuli 

vitroklasturi 
kristalur-
klasturi, 
liToklasturi, 
Sereuli 

 

piroklasturi 
masalis nivTieri 
Sedgeniloba 

liprituli,  
felzituri,  
traqituli, 
andezituri, 
bazalturi da 
sxv. 

liprituli,  
felzituri,  
traqituli, 
andezituri, 
bazalturi da 
sxv. 

 

normaluri 
danaleqi qanis 
liTologiuri 
tipi 

— — 

tufogenuri 
qviSaqva,  
alevroliti 
da sxv. 
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piroklasturi qanebis mniSvnelovani Semadgeneli nawilia maTi ce-
menti. tufitebSi da tufogenur qanebSi cementi yovelTvis Seicavs nor-
malur-danaleq masalebs, tufebSi — wvrildispersiul vulkanogenur ma-
salas. piroklasturi Secementebuli qanebi xasiaTdeba simtkiciT da 
xSirad ganlagebulia efuziuri da danaleqi qanebis warmonaqmnebs Soris 
Sua Sreebis, linzebisa da fenebis saxiT. 

natexovani qanebi warmoiqmneba monatexi masalis SecementebiT misi 
dagrovebis procesSi an daleqvis Semdeg.  

natexovani qanebi iyofa: fsefitur (konglomeratebi, breqCiebi da 
gravelitebi — natexebis zomebi: 2-200 mm da meti), fsamitur (qviSaqvebi — 
natexebis zomebi: 0,05-2 mm) da alevritul (alevrolitebi — natexebis zo-
mebi: 0,002-0,05 mm) saxeobebad (ix. cxrili V-2). 

Tixovani qanebi miekuTvneba naxevrad kldovan qanebs. am jgufSi Se-
dis maRali xarisxis liTifikaciis saxesxvaobebi — argilitebi da zogi-
erTi Tixovani fiqali. es qanebi farTodaa gavrcelebuli mTian naoWa 
olqebSi da baqnebze. 

argilitebi Tixovani qanebia, romlebic mniSvnelovani gravitaciuli 
datvirTvis an teqnikuri wnevebis gavleniT Zlieraa Semkvrivebuli da 
dehidratirebuli. wyali argilitebSi mxolod fizikurad bmul mdgoma-
reobaSi arsebobs, amitom struqturuli kavSirebi gamoirCeva maRali 
simtkiciT. 

organogenuli da qimiuri qanebidan sainJinro-geologiuri Tval-
sazrisiT yvelaze met praqtikul interess iwvevs karbonatuli qanebi: 
kirqvebi, dolomitebi, mergelebi, carci da agreTve kaJiani diatomitebi, 
trepelebi, opokebi da sxv. 

cxrili V-2 

natexovani Secementebuli qanebis klasifikacia 

natexebis 
zomebi, mm 

damrgvalebuli 
natexebi 

dakuTxuli 
natexebi 

 fsefituri natexebi  

>200 konglomeratebi kaWariani — 

200-60 konglomeratebi msxvilkenWebiani breqCiebi 

60-40 konglomeratebi saSualokenWebiani — 

40-30 konglomeratebi wvrilkenWebiani — 

20-2 graveliti — 
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 fsamituri nawilakebi  

2-1 qviSaqvebi uxeSmarcvlovani — 

1-0,5 qviSaqvebi msxvilmarcvlovani — 

0,5-0,1 qviSaqvebi saSualomarcvlovani — 

0,25-0,1 qviSaqvebi wvrilmarcvlovani — 

0,1-0,05 qviSaqvebi wmindamarcvlovani — 

 alevrituli nawilakebi  

0,05-0,002 alevrolitebi — 

 
karbonatuli qanebi farTodaa gavrcelebuli TiTqmis yvela olqSi 

da Sedis yvela geologiuri sistemis SemadgenlobaSi. 
karbonatuli qanebi ZiriTadad Sedgeba kalcitis, dolomitisa da te-

rigenuli mineralebisagan (ix. cxrili V-3). 
 

cxrili V-3 
kirqvian-dolomituri qanebis klasifikacia 

(s. viSniakovi) 
 

qanebi CaCO3 CaMg(CO3)2 

kirqva 95-100 0,5 

kirqva dolomitiseburi 75-95 5-25 

kirqva dolomituri 50-75 25-50 

dolomiti kirqviani 25-50 50-75 

dolomiti kirqviseburi 5-25 75-95 

dolomiti 0,5 95-100 

 
karbonatuli qanebisaTvis yvelaze ufro damaxasiaTebelia Semdegi 

struqturebi: 
— mikromarcvlovani, am SemTxvevaSi qani Sedgeba kalcitis uwvrilesi 

(<0,001 mm) marcvlebisagan. am struqturas pelitomorfulsac uwodeben; 
— kristalur-marcvlovani qani, romelic Sedgeba karbonatuli mi-

neralebisagan. arCeven msxvilmarcvlovan (>0,5 mm), saSualomarcvlovan 
(0,25-0,5 mm) da wvrilmarcvlovan (0,01-0,25 mm) struqturebs. 

— organogenuli qani Sedgeba kirqviani niJarebisagan. organogenul 
struqturebs, romelSic organuli narCenebi monatexebis saxiTaa, det-
rituli (monatexebis zoma >0,1 mm) da lamuri (monatexebis zoma <0,1 mm) 
ewodeba. 
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— natexovani qani Sedgeba ufro Zveli karbonatuli qanis monatexe-
bisagan: kirqviani breqCiebis, konglomeratebis, gravelitebisa da qviSaq-
vebisagan. 

— ooliTuri  qani Sedgeba wvrili ooliTebisagan (momrgvalebuli mar-
cvlebisagan), romlebic warmoiqmneba karbonatuli nivTierebis zogier-
Ti centris garSemo — mtvris, wvrili qviSis da sxvaTa daleqvis Sedegad. 

diatomitebi TiTqmis mTlianad Sedgeba diatomuri wyalmcenareebis 
ConCxebisagan. maTi arsebiTi minarevebia Tixovani nawilakebi, kvarcis, 
glaukonitis da sxva mineralebis marcvlebi.  

trepels uwodeben opalur qans, igi Seicavs naklebkaJian organul 
narCenebs, vidre diatomitebi, an sul ar Seicavs maT. 

opokebic ZiriTadad opalisagan Sedgeba da ufro magaria, vidre 
trepelebi. 

spongolitebi ewodeba zRvis Rrublisebr spikulebisagan Semdgar 
kaJian qanebs. garegnulad waagavs opokebs, magram maTgan gamoirCeva meti 
simkvriviTa da maRali moculobiTi wonisagan. 

radiolaritebi organuli narCenebiT mdidari kaJiani qanebia da Zi-
riTadad Sedgeba radiolariebis niJarebisgan. 

iaspisebi ewodeba naoWa olqebSi farTod gavrcelebul kaJian qanebs, 
Sedgeba mikromarcvlovani qalcedonisa da radiolariebisagan, gamoirCe-
va simagriT. iaspebi warmoiqmneba kaJiani qanebis metamorfizmis Sedegad. 

kldovani da naxevrad kldovani qanebis nivTieri Sedgenilobis 
struqturasa da teqsturas udidesi gavlena aqvs maT simtkiceze, de-
formaciasa da mdgradobaze. 

magmuri da metamorfuli qanebis nivTieri Sedgeniloba ganisazRvre-
ba maTi mineralogiuri saxesxvaobebiT, danaleqi qanebisa — maTi Tanmdevi 
mineralebis kristalebis da maTi natexebis, agreTve sxvadasxva minareve-
bisa da Semacementebeli nivTierebebis arsebobiT. 

gamofitvisadmi mineralebis mdgradoba, iseve rogorc xsnadoba, sim-
tkice da sxv., ganisazRvreba maTi kristaluri mesris jamuri energiiT. 
rac ufro meti energia daixarja kristaluri mesris daSlisaTvis, miT 
ufro met energias Seicavs es nivTiereba da miT ufro maRalia misi wina-
aRmdegoba daSlisadmi. 
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cxrili V-4 

mineralTa jgufebi kumSvadobis mixedviT (s. paniukovi) 

mineralTa 
jgufebi 

moculobiTi kumSvis 
koeficientis 
mniSvnelobebis 
intervali, 10-6 sm2/kg 

mineralebi 

sustad 
kumSvadi 

0,02-0,8 almasi, korundi, Zowebi, topazi 

saSualod 
kumSvadi 

0,8-1,6 turmalini, olivini, sideriti, 
piroqsenebi, apatiti, dolomiti, 
fluoriti, amfibolebi, kalciti, 
aragoniti, fuZe plagioklazebi 

kumSvadi 1,6-3,2 mJava plagioklazebi, anhidriti, 
mikroklini, orToklazi, qarsebi, 
TabaSiri, kvarci 

Zlier 
kumSvadi 

3,2-6,4 haliti, silvini, grafiti 

 
mineralebis mdgradoba gamofitvisadmi damokidebulia ara marto 

jamuri energiis saangariSo sidideze, aramed TviT mesris aRnagobaze. 
umTavresi qanmaSeni mineralebidan gamofitvisadmi Zalian mdgradia 

kvarci, naklebad mdgradi — muskoviti, orToklazi, mikroklini; zomie-
rad mdgradi — natrium-kalciumiani mindvris Spatebi, amfibolebi, pi-
roqsenebi, kalciti. 

mineralogiuri Sedgeniloba gavlenas axdens kldovani da naxevrad 
kldovani qanebis simtkicesa da simagreze (mineralebis simtkice da si-
magre metia, vidre qanebis). 

 

nax. 25. halitis kristalis simtkice gaglejaze sxvadasxva mimarTulebiT 
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simagres axasiaTebs winaaRmdegoba, romelsac erTi sxeuli uwevs meo-
re sxeuls masSi SeRwevisas, e.i. simagre aris simtkice Cawnevaze. maSasada-
me, simtkice aris sxeulis zogadi Tviseba, simagre ki simtkicis gamovle-
nis kerZo SemTxveva. 

kldovani da naxevrad kldovani qanebis mdgradobasa da simtkiceze 
arsebiT gavlenas axdens agreTve maTi struqtura da teqstura. magmur 
da nawilobriv metamorful qanebSi struqtura umTavresad xasiaTdeba: 
1) qanis kristalurobis xarisxiT (srulkristaluri, porfiruli, fa-
rulkristaluri da minisebri); 2) qanis amgebi kristalebis absoluturi 
sididiT (msxvilmarcvlovani, saSualomarcvlovani, wvrilmarcvlovani, 
farulkristaluri, minisebri) da 3) qanis Semadgeneli kristalebis Se-
fardebiTi sididiT (Tanabarmarcvlovani, araTanabarmarcvlovani, por-
firuli). 

danaleq karbonatul qanebs Soris yvelaze ufro mdgradi da mtkicea 
kristaluri kirqvebi da dolomitebi Tanabari, saSualo da wvrilmar-
cvlovani struqturiT, monatexovan-SecementebulSi ki — fsamituri Ta-
nabrad saSualomarcvlovani, wvrilmarcvlovani da alevrituli struq-
turis mtkiced Secementebuli qanebi. 

kldovani da naxevrad kldovani qanebis ganlagebis Taviseburebebs 
gansakuTrebiT didi mniSvneloba aqvs samSeneblo teritoriis, moednis an 
ubnis sainJinro-geologiuri SefasebisaTvis. isini ganisazRvreba qanebis 
ganlagebis formiT, maTi simZlavris da ganvrcobis ucvlelobiT, sxva qa-
nebTan TanafardobiT da pirveladi ganlagebis darRvevis xarisxis teq-
tonikuri moZraobebiT. 

qanebis ganlagebis Taviseburebebi ganapirobebs geologiur agebule-
bas, struqturas da ama Tu im ubnis da calkeuli nagebobis safuZvlis pi-
robebis erTgvarovnebas, moqmedebs ferdobebis mdgradobaze, samTo ga-
monamuSevrebze da xSirad gansazRvravs miwisqveSa wylebis ganlagebis, 
moZraobis da gantvirTvis pirobebs. 

baqnebze danaleqi qanebi ganlagebulia mSvidad, TiTqmis horizonta-
lurad, an qmnian naoWebs SedarebiT damreci frTebiT. qanebi naklebad 
Semkvrivebuli da naklebad mtkicea. gvxvdeba fxvieri, qviSiani, agreTve 
Tixovani saxesxvaobebi. 

naoWa olqebSi qani Cveulebriv Zlier dislocirebulia, aq farTodaa 
gavrcelebuli qanis mTlianobis darRvevis saxeebi: nasxletebi, Seco-
cebebi, nawevebi, romelTac Tan axlavs qanis damsxvreva, danapralianeba, 
magram daurRvevel ubnebze qanebi gamoirCeva didi simkvriviT, simtki-
ciT, sixistiT da narCeni daZabulobiT. 

kldovan da naxevrad kldovan qanebs warmoqmnis pirobebis mixedviT 
SeiZleba hqondeT ganlagebis sxvadasxva forma. maT SeuZliaT warmoqmnan 
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sxvadasxva zomisa da formis masivebi, daikebi, Stokebi, ZarRvebi, ganfe-
nebi, nakadebi, TaRebi, dastebi, Sreebi da sxv. 

bunebrivi ganlagebis pirobebSi qanebi imyofeba yovelmxrivi kumSvis 
pirobebSi, romelic viTardeba zemoT mdebare qanebis masebis woniT, 
teqtonikuri moZraobebiT, temperaturuli gradientebisa da geoqimiuri 
procesebis gavleniT. 

qanebSi Sinagani Zabva SeiZleba SenarCunebul iqnes xangrZlivi drois 
ganmavlobaSi. qanebSi Zabvebis ganawileba SeiZleba iyos araTanabari. 
qanebis siRrmeSi es Zabvebi mcirdeba, gadadis kumSvadSi da uaxlovdeba 
sawyis sidides xeluxlebel masivSi (ix. nax. 26). 

 

nax. 26. qanebSi mTavari normaluri daZabulobebis ganawilebis epiurebi 
horizontaluri miwisqveSa gamonamuSevris gayvanis Semdeg 

kldovani da naxevrad kldovani qanebis napralovneba erT-erTi ga-
damwyveti faqtoria maTi sainJinro-geologiuri Sefasebis dros. 

napralebi gavrcelebulia ramdenime urTierTgadamkveTi mimarTu-
lebiT, riTac gansazRvraven zedapirebisa da Sesustebis zonebis siv-
rcul ganlagebas. amitomaa, rom napralovneba gavlenas axdens qanebis 
simtkicesa da mdgradobaze, deformirebadobaze, maT gamovlenis xasiaT-
sa da sidideze: wylovanobaze, tentevadobaze, tenSeRwevadobaze da ga-
mofitvis procesebis ganviTarebis intensivobaze, koroziuli da kar-
stwarmomqmneli procesebis ganviTarebasa da karstis SeRwevaze siRrme-
Si, qanebis masivSi temperaturul reJimze, seismomedegobaze, simagreze, 
damuSavebis sirTulesa da qanebis samSeneblo kategoriaze, xolo obieq-
tebis daproeqtebisas saZirkvlis Rrmulis simZlavris gansazRvraze. 
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napralebis orientirebis sistematizacias TvalsaCinoebisaTvis Tan 
axlavs grafikuli gamoxatva — e.w. vardebiT, romlebic warmodgenas iZle-
vian napralebis ganvrcobisa da daqanebis gabatonebul mimarTulebebze.  

teqtonikur napralebs gaaCnia Semdegi zogadi Taviseburebani: 
1) didi an SedarebiT didi gamweoba ganvrcobasa da siRrmeze; 
2) gansazRvruli sivrculi ganlageba, romelic umetesad ganapiro-

bebs napralebis sistemaTa warmoSobas; 
3) napralebis sistemebis kanonzomieri SeTavseba teqtonikur elemen-

tebTan: naoWebTan, teqtonikur rRvevebTan da a.S.; 
4) kontroli qanebis mravali struqturul-petrografiuli elemen-

tiT — SreebrivobiT, fiqlovnebiT, wrfivobiT da zolovnebiT, ZarRvuli 
warmonaqmnebiT da sxv. 

klivaJi (dayofis zedapirebi, kanonzomierad orientirebuli naoWe-
bis mimarT) mniSvnelovani movlenaa, faqtobrivad, napralovnebis msgav-
sad gansazRvravs kldovani da naxevrad kldovani qanebis fizikur mdgo-
mareobas, daSlis xasiaTs, maT deformacias garegani Zalebis zegavleniT. 

arateqtonikuri napralebi warmoiSveba kumSvisa da gaWimvis im Siga 
Zalebis gavleniT, romlebic viTardeba qanSi.  

arateqtonikuri napralebi warmoSobis mixedviT iyofa:  
1) kontraqciuli, warmoqmnili magmuri qanebis gacivebisas moculo-

bis SemcirebiT — pirveladi ganwevrebis napralebi; 
2) gamoSrobis napralebi, warmoqmnili naleqebis moculobis Semcire-

biT maTi gamoSrobisa da Cajdomisas diagenezis dros; 
3) dafenebis napralebi, warmoqmnili danaleq qanebSi maTi liTifika-

ciis procesSi, romelsac Tan axlavs dehidratacia da Semkvriveba; 
4) gamofitvis napralebi, warmoqmnili gamofitvis dros qanebis daSliT; 
5) gantvirTvis napralebi, warmoqmnili qanebis moculobis zrdiT ma-

Ti hidrataciis an drekadi gacemis Rrma qvaburebiT gaxsnisas, miwisqveSa 
gamonamuSevrebis an eroziuli procesebis dros xeobebis ferdobebze; 

6) mewyris, Caqcevis da dajdomis napralebi, romlebic Cndebian qane-
bis masivebSi daZabulobaTa gadanawilebisa da maTi wonasworobis dar-
Rvevis gamo; 

7) xelovnuri napralebi, warmoqmnili afeTqebisas, Camoqcevebisas mi-
wisqveSa gamonamuSevrebiT qanebis gamomuSavebis dros. 

kldovani da naxevrad kldovani qanebis napralovnebis sainJinro-
geologiuri Seswavlisas yuradReba eqceva Semdeg ZiriTad sakiTxebs: 

1. napralebis sivrcobliv ganlagebas anu maT orientirebas naprale-
bis gabatonebuli sistemebis gamorkvevis mizniT da qanebis anizotropu-
lobas ama Tu im ubanze. 
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2. napralebis da napralTa sistemebis morfologias maTi genetikuri 
tipebis dadgenisaTvis da lokaluri da regionaluri napralebis gamoyo-
fisaTvis. 

3. qanebis napralovnebis xarisxis dadgenas, maTi danawevrebis — daS-
lis xarisxis ricxobrivi Sefasebis mizniT, napralovnebis xarisxiT gan-
sxvavebuli ubnebisa da zonebis gamoyofas. 

4. napralebis da napralTa sistemebis gavlenis Sefasebas zedapirebi-
sa da Sesustebis zonebis simtkiceze, deformirebadobaze, mdgradobaze, 
qanebis wyalSeRwevadobaze da maT anizotropulobaze am mimarTulebiT; 
maTi gavlenis Sefasebas adgilisa da dasaproeqtebel nagebobaTa mdgra-
dobaze. 

5. saZiebo da sacdeli samuSaoebis racionaluri meTodikis gansaz-
Rvras sainJinro-geologiuri Ziebisa da kvlevebis dros anizotropiis 
da qanebis fizikur-meqanikuri Tvisebebis ZiriTadi maCveneblebis gamov-
linebisaTvis maTi napralovnebis orientirebisagan damokidebulebiT.  
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Tavi VI 

fxvieri SeukavSirebeli da rbili SekavSirebuli qanebis 

sainJinro-geologiuri daxasiaTeba da Sefaseba 

6.1. fxvieri SeukavSirebeli da rbili SekavSirebuli                                       
qanebis daxasiaTeba 

es qanebi zRviuri, lagunuri da kontinenturi warmoSobisaa (fxvieri 
SeukavSirebeli — qviSebi, xreSiani qanebi, kenWnari da sxv.; rbili SekavSi-
rebuli — Tixovani qanebi — Tixebi, Tixnari da qviSnari) da ZiriTadad 
gvxvdeba meoTxeul naleqebSi. 

fxvieri SeukavSirebeli qanebi warmoadgens danaleqi natexi qanebis 
jgufs, maTi mTavari Tvisebaa sifxviere, e.i. Semadgenel nawilebs Soris 
kavSiris ararseboba. 

qviSian-Tixovani qanebis mineralogiuri da petrografiuli Sedgeni-
loba ganpirobebulia ZiriTadi qanebis SedgenilobiT da maTi daSlis 
produqtebis diferenciaciis xarisxiT. 

fxvieri SeukavSirebeli qanebis klasifikacia xdeba masalis zomebis 
mixedviT. am niSniT gamoiyofa: fsefitebi (lodebi da beltebi; msxvili, 
saSualo da wvrili kenWnari da RorRi, xreSi da xvinWa) da fsamitebi 
(uxeS-, msxvil-, saSualo-, wvril- da wmindamarcvlovani qviSebi). ix 
cxrili VI-1. 

rbili SekavSirebuli Tixovani qanebi farTo jgufia wvrili disper-
siuli danaleqi qanebisa, romelTac uWiravs Sualeduri mdgomareoba ti-
pur natexovan da qimiur qanebs Soris. isini Seicaven wvrildispersiul 
(<2 mm) nawilakebs, romlebic ZiriTadad Tixovani masalisgan Sedgeba. 
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cxrili VI-1 

fxvieri SeukavSirebuli qanebis klasifikacia petrografiuli                     
niSnebis mixedviT 

granulo-
metriuli  
Sedgenilobis 
da struqturis 
mixedviT 

granulo-
metriuli 
Sedgenilobis 
mixedviT  

mineraluri 
Sedgenilobis 
mixedviT 

zogierTi 
minarevis 
Semcvelobis 
mixedviT  

simtkicis  
xarisxis  
mixedviT 

fsefitebi 

lodebi da 
beltebi,  
msxvili 
kenWnari da 
RorRi, 
xreSi da xvinWa 

erTgvarovani, 
araerTgvaro-
vani, Zlier 
erTgvarovani 

— qviSovani 
SemavsebliT, 
qviSovan-
Tixovani 
SemavsebliT 

mkvrivi 
aRnagobis,  
saSualo 
aRnagobis, 
fxvieri 
aRnagobis 

fsamitebi 

qviSebi: uxeS-, 
msxvil-,  
saSualo-, 
wvril- da 
wminda- 
marcvlovani 

erTgvarovani, 
araerTgva-
rovani,  
Zlier  
erTgvarovani 

monomine-
raluri 
(kvarciani), 
oligomi- 
qturi 
(kvarcian- 
mindvr-
isSpatiani), 
polimiqturi, 
polimiqturi 
arkozuli, 
polimiqturi 
grauvakuli 

glauko-
nituri  
qarsovan- 
pirituli, 
xreSiani, 
lodnari, 
humusire- 
buli 

mkvrivi 
saSualo da 
fxvieri  
aRnagobis 

Tixovan qanebSi gamoyofen sakuTriv Tixebsa da Tixovani qanebis sa-
xesxvaobebs. 

wvrildispersiuls uwodeben iseT danaleq qanebs, romelTa Sedgeni-
lobaSi aranakleb 0,002 mm zomis marcvlebi 30%-ze metia. bunebriv mdgo-
mareobaSi an xelovnurad wyliT gajerebisas isini xasiaTdebian SekavSi-
rebis unariT da plastikurobiT, xolo gamoSrobis dros inarCuneben mi-
niWebul formas. 

Tixovan qanebs miekuTvneba qanebi, romlebic SedgenilobiT da Tvise-
bebiT Tixebis msgavsia, magram gansxvavdeba maTgan msxvildispersiuli na-
wilakebis gazrdili raodenobis minareviT, karbonatuli da naxSirovani 
nivTierebebiT da sxv., aseve Semkvrivebis xarisxiT, gamarilianebiT an 
sxva niSnebiT. 
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Tixovani qanebis klasifikaciiT zogierTi petrografiuli niSnis mi-
xedviT gamoiyofa: Tixovani lami, rbili Tixa, Semkvrivebuli Tixa, argi-
liti da fiqlovani argiliti (cxrili VI-2). 

cxrili VI-2 

Tixovani qanebis klsifikacia (v. lomTaZe) 
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. p
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mi
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vi

T
 

1 2 3 4 5 6 7 8 

Tixovani  
lami 

Tixa 
kaoli- 
nituri 

Tixa 
kaJiani 
Tixa 

dauma-
rilia- 
nebeli 

masiuri 
qani 

Tixovani  
niadagi 

rbili 
Tixa 

qviSiani 
Tixa 

hidro-
qarsiT 

kiriani  
Tixa 

naxSi-
rovani 

sustad 
damari-
liane-
buli 

Sreuli 
qani 

— 

Semkvri-
vebuli 
Tixa 

Tixnari 

mont-
mori-
loni-
turi 

Tixo-
vani  
mergeli 

bitu-
miani 
Tixa 

mari-
liani 

makro-
foriani 
qani 

— 

argi-
liti 

mtvr-
ovani 
qviSnari 

poli-
minera-
luri 

mergeli 
rkini-
ani 
Tixa 

Zlierad 
damari-
liane-
buli 

Zlier-
makro-
foriani 

— 

fiqlo-
vani 
argi-
liti 

— — 
kirqvo-
vani 
mergeli 

— — — — 
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warmoSobis mixedviT qviSiani kenWnari da Tixovani qanebi SeiZleba 
iyos kontinenturi, lagunuri da zRviuri. 

a) kontinenturi qanebia: 1) eluviuri, 2) deluviuri, 3) koluviuri,      
4) aluviuri, 5) proluviuri, 6) myinvaruli, 7) wylovan-myinvaruli,                  
8) tbiuri, 9) Waobiani, 10) eoluri da 11) anTropogenuli.  

b) lagunuri qanebia: 1) sakuTriv lagunuri, 2) delturi, 3) estua-
ruli. 

g) zRviuri qanebia: 1) nerituli (wyalmarCxi, daleqvadi 200 m siRr-
memde — Selfis naleqebi), 2) baTialuri (daleqili 200-dan 2000-3000 m-mde 
siRrmeze — kontinenturi ferdobis naleqebi) da 3) abisuri (3000 m-mde 
Rrmad daleqili — msoflio okeanis fskeris naleqebi). 

a) kontinenturi qanebi 

1. eluviuri warmonaqmnebi gamofitvis Sedegad warmoqmnili sxva-
dasxva produqtebia. Sedgenilobis mixedviT SeiZleba iyos rogorc Tixe-
bi da Tixovani qanebi, aseve fxvieri, SeukavSirebeli qviSebi, xreSi, xvin-
Wka da maTi gardamavali saxesxvaobebi. 

Tixebi da Tixovani eluviuri qanebi warmoiqmneba ZiriTadad qimiuri 
gamofitvis Sedegad, xolo qviSian-RorRiani — fizikuri gamofitvis Se-
degad.  

eluviuri qanebis gamofitvisas isini fxvierdeba, rbildeba, izrdeba 
forianoba da wyalgamtaroba. 

iseT klimatur pirobebSi, sadac aorTqleba sWarbobs atmosferul 
naleqebs, eluvionSi grovdeba marilebi.  

eluviuri naleqebis formirebisaTvis xelsayreli pirobebia iq, sa-
dac erozia da garecxva Sesustebulia: dabal da brtyel wyalgamyofeb-
ze, damrec da Zalian damrec ferdobebze, reliefis uaryofiT formebze 
— mdinareTa da nakadulTa xeobebSi, Walis da Waliszeda terasebSi. 

eluviur qanebSi SeimCneva wyalbadionebis koncentraciis saerTo 
daqveiTeba, rac qmnis Jangvis garemos, romelic uaryofiTad moqmedebs 
nagebobaTa rkinis da rkinabetonis nawilebze. 

stepebis, tye-stepebis da naxevrad udabnos zonebSi eluviuri na-
leqebi gardaiqmneba liosiseburi qanebis saxesxvaobad. maTTvis damaxa-
siaTebelia deformacia dasvelebisas. 
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nax. 27. eluviuri naleqebis ganlagebis pirobebi: 

1 — deluvioni; 2 — eluvioni; 3 da 4 — napralovani ZiriTadi qanebis zona 

eluviuri naleqebi advilad ganicdis deformacias gravitaciuli 
Zalebis gavleniT (Camoqcevebi, zvavebi, mewyrebis gaaqtiureba da sxv.).  

2. deluviuri naleqebi ZiriTadad grovdeba ferdobebze da mis 
ZirSi, wyalgamyofTa dabal adgilebSi wvimis da gamdnari wylis saSuale-
biT gamofituli masalis gadaadgilebis Sedegad. 

petrografiuli Sedgenilobis mixedviT Warbobs Tixovani saxesxvaobebi 
(Tixa, Tixnari da qviSnari qviSis, xreSis, RorRis, kenWnaris CanarTebiT). es 
masala warmoqmnis Sua Sreebs, linzebs, ganfenebs, zogjer wyebebs, iSviaTad 
— Sreebs. ferdobebis deluviuri naleqebi xSirad moZravia, xSiria Camoqce-
vebi, mewyrebi, rasac xels uwyobs qanebis gawylovaneba. 

stepebis, tye-stepebis da naxevrad udabnos zonebSi deluviur nale-
qebs xSirad aqvs liosiseburi saxe, makroforiani teqstura, xasiaTdeba 
dajdomiT da gamarilianebiT. 

deluviur naleqebs axasiaTebs mcire simkvrive, plastikuri da rbil-
plastikuri mdgomareoba. perioduli gamoSrobis Sedegad siRrmeSi maTi 
Tvisebebi icvleba. deluviuri naleqebi xSirad Zneli gamosarCevia elu-
viurisagan, ris gamoc maT aerTianeben eluviur-deluviur kompleqsad. 

3. koluviur naleqebs miekuTvneba msxvilnatexovani masala wyal-
gamyofebis daxril zedapirze, mTis kalTebze da maT ZirSi. es aris 
zvavebis, CamoSlisa da flateebis danagrovebi, romelic warmoiqmneba 
qanebis gamofitvis da daSlis produqtebis areviT, rac gamowveulia 
gravitaciiT. 

flateebi warmoiqmneba patara lodebis, RorRis, xvinWisa da qviSiani 
nawilakebis mTis ferdobidan fuZisaken gorvis Sedegad. flateebi qmnian 
flate-Sleifebs.  
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sainJinro nagebobebis mSeneblobis dros cdiloben gverdi auaron 
koluviur naleqebs. 

4. aluviuri naleqebi warmoiqmneba mdinareTa xeobebis Zveli da 
Tanamedrove terasebis da mdinareTa kalapotis Semadgeneli naleqebis 
dagrovebis Sedegad. vakis mdinareTa xeobebSi aluviuri naleqebi war-
modgenilia Tixovani qanebiT (qviSnari, Tixnari, Tixebi da wvrilmarcv-
lovani qviSebi) riynarisa da kenWnaris CanarTebiT.  

Tanamedrove aluvioni iyofa 2 horizontad: Walis da kalapotis. 
Walis aluvioni ZiriTadad Tixovania, kalapotis warmodgenilia msxvili 
kenWnariT, kaWariT da daumuSavebeli beltebiT.  

vakis mdinareebSi erozia da akumulacia mimdinareobs erTdroulad. 
mdinare Sinagani dinamikis Sedegad gamoimuSavebs xeobas da fskerze le-
qavs mongreul da Setivtivebul natans. pirvel stadiaze Warbobs fske-
ris erozia da iwyeba kalapotis aluvionis warmoqmna; Semdeg fskeris 
erozias uswrebs gverdiTi erozia da kalapotis faciesTan erTad iwyeba 
ufro Tixovani, Walis aluvionis dagroveba. 

Walis aluvionis dagrovebas Tan sdevs deluviuri masalis CamoSla 
xeobis ferdobebidan da maRali terasebidan. amrigad, aluvionis wyeba 
kalTispira da terasispira nawilebSi mdidrdeba deluviuri masaliT, 
romelic Sedgeba RorRis, kenWnaris, qviSisa da Tixisagan. aseT Sereul 
tips uwodeben aluviur-deluviurs. 

aluviur-deluviuri naleqebi gvxvdeba xeobebis ferdobebis fuZe-
Si an maRali terasebis Sverilebze gamotanis konusebis da maTi Sleife-
bis saxiT, romlebic warmodgenilia qviSnarebiT, TixnarebiT da TixebiT, 
xreSis, xvinWis da kenWebis CanarTebiT. 

 

nax. 28. Walis aluvionis sqema (n. nikolaevi): 

1 — kalapoti; 2 — fSani; 3 — terasispira mdinare; 4 — daWaobebuli 
mdinare; 5 — Walis aluvioni; 6 — kalapotis aluvioni; 7 — aluviur-delu-
viuri naleqebi; 8 — kalapotispira zolis qviSebi; 9 — Zveli namdinarevis 
aluvioni; 10 — kalapotis aluvionis kenWnari; 11 — SedarebiT Zveli qanebi, 
romelzec daleqilia Walis naleqebi  
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5. proluviuri naleqebi warmoiqmneba mTis mdinareTa seluri naka-
debiT an droebiTi nakadebiT.  

intensiuri atmosferuli naleqebis an mTaSi Tovlisa da myinvarebis 
dnobis dros mdinareTa SesarTavebTan warmoiqmneba gamotanis konusebi 
an maTi Sleifebi. proluviuri naleqebi aseve warmoiqmneba xevebSi droe-
biTi nakadebis mier.  

proluviuri naleqebi liTologiurad SeiZleba iyos yvelanairi Sed-
genilobis: qviSian-kenWiani, beltur-kaWriani da Tixovani. mTebidan da-
SorebasTan erTad maTi Sedgeniloba icvleba, monatexi masala xarisxde-
ba, lodebi da nariyali mcirdeba. proluvioni xdeba qviSiani da qviSnari-
ani, xolo Semdeg Tixnariani da Tixiani. 

proluviuri naleqebisaTvis damaxasiaTebelia Semdegi Taviseburebani: 
1) es naleqebi gavrcelebulia ZiriTadad mTiswina dablobebSi an mTa-

TaSua depresiebSi; 
2) warmoqmnian mTis mdinareTa gamotanis konusebs, proluviur Slei-

febsa da ganfenebs; 
3) proluviur naleqebs Soris gvxvdeba rogorc dauxarisxebeli, ase-

ve naklebad daxarisxebuli saxesxvaobebi: qviSnar-kenWnari, kaWrian-Ror-
Riani, aseve kargad daxarisxebuli mtvrian-Tixovani, erTmaneTTan dakav-
Sirebuli gardamavali tipebiT; 

4) erTgvarovan mtvrian-Tixovan da proluviur danaleqebs xSirad 
aqvs liosiseburi saxe da midrekileba dajdomisaken, mdidaria wyalSi 
xsnadi marilebiT, axasiaTebs maRali forianoba; 

5) araerTgvarovani saxesxvaobani ganirCevian mniSvnelovani minareve-
biT da uxeSnatexovani masalis CanarTebiT, uwesrigo an uxeSi mrudSreu-
li teqsturiT da araswori linzebis da sxvadasxva Sedgenilobis da Tvi-
sebebis monatexi masalis Sua Sreebis morigeobiT. am warmonaqmnebis sim-
kvrive da simtkice ufro maRalia, vidre erTgvarovani danaleqebisa. 

6. myinvaruli danaleqebi aris sxvadasxvanairi morenuli warmonaqm-
nebi, romelTa Soris ganasxvaveben Ziris (fskeris) da kidura morenas.  

Ziris morenis warmoqmnis pirobebi rTuli da mravalferovania. Tu 
Ziris morenis warmoSoba xdeboda myinvaris ZirSi, is SeiZleba Semkvrive-
buliyo myinvaris moZraobisa da wonis gavleniT, Tu warmoiSva gamodno-
bis gziT, misi Semkvriveba SesaZlebelia gamoSrobis Sedegad an myinvare-
bis axali ganfenebis, an zemomdebare sxva qanebis moqmedebiT. 

Ziris morenuli tipis myinvaruli danaleqebi gamoirCeva gazrdili 
simkvriviT da ganisazRvreba maTi granulometriuli Sedgenilobis ara-
erTgvarovnobiT.  
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mZlavri morenuli wyebebi Cveulebriv avseben Zvel myinvarulamdel 
depresiebs. morenuli ganfenebi xSirad gvxvdeba wyalSueTebSi, brtyel 
wyalgamyofebTan, xolo izolirebuli budobebi — rogorc Zveli depre-
siis farglebSi da maTi Semavsebeli qanebis qveda horizontebSi, aseve 
wyalgamyofebsa da terasebze. 

kidura morenebi SedarebiT naklebadaa gavrcelebuli da gvxvdeba 
calkeul ubnebSi; maT Soris arCeven nayar da dawneviT morenebs. pirve-
lis warmoqmnis dros Warbobda myinvarebis akumulaciuri moqmedeba, ro-
melsac mohqonda Tavis kidura zonaSi didi raodenobis morenuli masa-
la. meoris warmoqmna dakavSirebulia dislokaciebTan. moZravi myinvaris 
moqmedebas mohyveba ZiriTadi qanebis amoburcva, romelsac axlavs Zlie-
ri daWmuWna, danawevreba da masalaSi calkeuli lodebis da CanarTebis 
warmoqmna. wnevis morenebi xSirad Sedgeba mTlianad aramyinvaruli nale-
qebisagan da myinvaris dawneviT deformirebuli masalisagan. qanebis am 
daSlil formebs glaciodislokaciebi ewodeba. 

ufro gavrcelebulia Ziris morenuli danaleqebi, amitom sainJinro-
geologiuri TvalsazrisiT isini ufro sainteresoa. 

myinvarul morenul danaleqebs axasiaTebs garkveuli Taviseburebe-
bi, romelnic dakavSirebulia maT warmoSobis pirobebTan. esenia: 

1) farTo gavrceleba da ganlagebis pirobebis Tavisebureba (mZlavri 
ganfenebi, borcvebi); 

2) Sedgenilobis, teqsturis da struqturis didi araerTgvarovnoba; 
3) mniSvnelovani Semkvriveba da simtkice; 
4) morenebs Soris qviSiani wyalSemcveli Sua Sreebis, linzebis, rbili 

Tixebis da Tixnarebis arseboba, romlebic arTuleben samSeneblo pirobebs; 
5) myinvarulma morenulma danaleqebma sxvadasxva ubnebSi SeiZleba 

warmoqmnas ramdenime horizonti, romlebic erTmaneTisagan gamoiyofa 
fluvioglaciuri, tbiur-myinvaruli danaleqebiT da sxv.; Tixovani mo-
renuli danaleqebi advilad rbildeba, xolo gayinvisas Zlier fuvdeba. 

sainJinro-geologiuri TvalsazrisiT myinvaruli naleqebi warmoad-
genen mZlavr wyebebs, ganfenebs, borcvebs, romelTac axasiaTebT Sedge-
nilobis araerTgvarovneba, Semkvriveba da simtkice. qviSiani wyalSemcve-
li Sua Sreebi, linzebi, Tixebi da Tixnarebi arTulebs samSeneblo piro-
bebs, radgan es naleqebi advilad rbildeba, xolo gayinvisas Zlier fuvdeba.  

7. wylovan-myinvarul danaleqebs miekuTvneba fluvioglaciuri da 
tbiur-myinvaruli, radgan maTi formireba aris myinvaris moqmedebis 
Sedegi.  

myinvarebis gadnobis Sedegad warmoqmnili nakadis danaleqebs flu-
vioglaciuri ewodeba. maT yofen 2 genetikur tipad: Siga myinvaruli an-
da intraglaciuri da myinvarispira an periglaciuri.  
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gamdnari wylis saSualebiT arxebis, napralebis, Rranteebis da Rar-
tafebis gaswvriv daileqa motanili masala: qviSa, RorRi, kenWnari, ka-
Wari da sxv. amgvarad, sakuTriv myinvarul danaleqebSi warmoiqmna Siga-
formaciuli fluvioglaciuri warmonaqmnebi uswormasworo sxeulebis — 
budobebis, linzebis, Sreebis da Sua Sreebis saxiT. 

fluvioglaciur danaleqebTan dakavSirebulia miwisqveSa wylebi, 
romlebic xSirad wyaluxvi horizontebia. fluvioglaciur danaleqebs 
aqvT saSualo da mkvrivi aRnagoba, amitom sxvadasxva nagebobisaTvis 
warmoadgenen saimedo safuZvels. 

tbiur-myinvaruli danaleqebi warmodgenilia linzebis, wyebebis, 
Sua Sreebis, budobebis saxiT, romelTac aqvT wyvetili gavrceleba. maTi 
Sedgeniloba ZiriTadad Tixuria, xolo simZlavre aRwevs 15-20 metrs. 

tbiur-myinvaruli danaleqebi ZiriTadi Tvisebebis (wyalSeRwevado-
ba, winaRoba Zvraze da sxv.) mixedviT aris anizotropuli. lentiseburi 
danaleqebi xasiaTdeba SedarebiT maRali tenianobiT, forianobiT da da-
bali simkvriviT. maTi konsistencia aramdgradia, farulrbilplastiku-
ri da kumSvadia, aqvT dabali winaRoba Zvrisadmi. Semkvrivebisas SeimCneva 
narCeni deformaciebi. gayinvisas Zlier iburceba, samSeneblo Tvalsaz-
risiT miekuTvneba sust qanebs. 

tbiur-myinvarul danaleqebs miekuTvnebaT tbis danaleqebi, romel-
Ta kveba ZiriTadad xorcieldeba gamdnari wylebis xarjze. tbebis warmo-
Soba dakavSirebulia Rartafebsa da qvabulebTan. maTSi tbur-myinvaru-
li danaleqebis dagroveba mWidrod aris dakavSirebuli myinvaris arse-
bobasa da moqmedebasTan. 

tbiur-myinvarul danaleqebSic arCeven 2 genetikur tips — Sidamyin-
varulsa da myinvarispiras. pirveli gvxvdeba sakuTriv myinvarul dana-
leqebSi linzebis, Sua Sreebis, budobebis saxiT, meore — myinvaris far-
glebs gareT myinvariswina zonaSi. 

8. tbiuri danaleqebis Sedgeniloba damokidebulia klimatur piro-
bebze, tbis adgilmdebareobaze, zomasa da siRrmeze, reliefze da a.S. 

tbiur danaleqebs axasiaTebs SezRuduli farToblivi gavrceleba, 
mcire simZlavre, organikis Semcveloba, marilebi da minarevebi, Sreu-
loba, anizotropiuloba, simkvrivis, forianobis, tenianobis da konsis-
tenciis sxvadasxva fizikuri mdgomareoba.  

did tbebSi danaleqebis dagrovebis pirobebi uaxlovdeba zRvisas, 
adgili aqvs naleqebis facialur monacvleobas napiridan wyalsatevis 
centrisaken. sanapirosTan grovdeba msxvili kenWnari masala, Semdeg Ti-
xovani danaleqebi. patara da araRrma tbebSi ZiriTadad ileqeba Tixovani 
danaleqebi. meoTxeuli asakis tbiuri naleqebis SedgenilobaSi gamoiyo-
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fa: lamebi, qviSnari, Tixnari, Tixebi, xolo ZiriTadi qanebis tbur faci-
esSi — Tixebi, qviSiani Tixebi, argilitebi, alevrolitebi da sxv. 

teniani klimatis raionebSi, mtknari tbis auzebSi Tixovani danaleqe-
bi mdidaria organuli narCenebiT, maT Soris gvxvdeba sapropeluri lame-
bis, torfis, naxSiriani, kaJiani da kirqviani saxesxvaobebis horizontebi 
da Sreebi. 

mSrali klimatis pirobebSi, momlaSo da mariliani tbebis auzebSi Ti-
xovani qanebi mdidaria qimiuri naleqebiT: gogirdmJavaTi, haloiduri ma-
rilebiT da boratebiTac ki. 

meoTxeuli Tixovani danaleqi qanebi ZiriTadad plastikurobiT, de-
nadobiT, dabali simkvriviT da dabali mdgradobis fizikuri mdgomareo-
biT xasiaTdeba. ZvelmeoTxeul da ZiriTad qanebSi tbiuri naleqebi mWid-
ro aRnagobis, mWidroplastikuri, naxevrad myari anda myari konsisten-
ciisaa. 

sainJinro-geologiuri TvalsazrisiT tbiur naleqebs axasiaTebs: 
1) SezRuduli farTobrivi gavrceleba da mcire simZlavre; 
2)  ganlagebis Taviseburi pirobebi; 
3)  Tixovani saxesxvaobebi xSirad mdidaria organikiT, sxvadasxva ma-

rilebiT da minarevebiT; 
4)  qanebisaTvis damaxasiaTebelia Sreebrioba da fizikuri Tvisebebis 

anizotropiuloba; 
5)  aseve damaxasiaTebelia simkvrivis, forianobis, tenianobis da kon-

sistenciis sxvadasxva fizikuri mdgomareoba. 
9. eoluri danaleqebi dakavSirebulia qaris akumulaciur moqmede-

basTan. zogi mecnieris (p. tutkovski, v. obruCevi, g. mavlianovi, i. tro-
fimovi) azriT, aseTi warmoSoba aqvT liosebs. eoluri warmonaqmnebia 
udabnoebisa da naxevrad udabnoebis barqanis da diunis, zRvisa da tbis 
sanapiroTa qviSebi da a.S. 

v. obruCevis ganmartebiT, liosi aris qani, romelic warmoqmnilia at-
mosferuli mtvris dagrovebiT mSralbalaxian stepSi mSrali klimatis 
pirobebSi. 

mtveri, romelic ileqeba stepebSi, niadagis warmoqmnis procesebis 
gavleniT gardaiqmneba liosad. 

liosebisaTvis damaxasiaTebelia Semdegi niSnebi: makroforianoba, 
maRali mtvrianoba, marilebis (ZiriTadad karbonatuli da sulfaturi) 
didi Semcveloba. isini advilad recxvadi da dalbobadia, xolo gatenia-
nebis dros dajdomisaken midrekili. 

liosuri qanebi advilad da swrafad lbeba, jdeba da irecxeba. amis 
gamo liosebis gavrcelebis raionebSi xSirad gvxvdeba xramebi da borc-
vebi, warmoiqmneba flateebi da mewyrebi.  
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liosebis swrafi Semkvriveba xSirad iwvevs seriozul deformaciebs, 
amitom obieqtTa daproeqtebisa da mSeneblobis dros mTavari yuradReba 
unda mieqces saZirkvlis qanebis dajdomaTa xarisxis Sefasebas. 

mSeneblobis procesSi, liosebis sainJinro-geologiuri Sefasebisas, 
mniSvnelovania imis gansazRvra, Tu romeli tipis qanebisgan aris warmo-
Sobili liosebi da rogoria misi cvlilebebis xasiaTi.  

b) lagunuri qanebi 

lagunuri qanebi Selfis danaleqebis tipia patara wyalmarCx auzebSi, 
romlebic nawilobriv gamoyofilia zRvisagan zRudariT. aseTive mdgo-
mareobaa deltebSi. 

maTi dagrovebidan gamomdinare, iyofa: sakuTriv lagunur, deltur 
da estuarul danaleqebad. 

lagunuri danaleqebis dagrovebis pirobebis ZiriTadi Taviseburebaa 
auzebis marilianoba, romelic intensiuri aorTqlebis Sedegia. misi zrda 
an Semcireba damokidebulia intensiur aorTqlebaze an mtknari wylebis 
nakadze (d. nalivkini, 1933). lagunebis gamtknareba da natexi terigenuli 
masalis Semotana dakavSirebulia mdinareTa did nakadebTan.  

monatexi masala warmoqmnis sanapiro zolis deltur, estruarul da 
sxva danaleqebs. vakis mdinareTa deltebSi isini ZiriTadad Tixovania, 
romlis dagrovebas xels uwyobs mdinareTa SesarTavebSi zRvis Zlieri 
dinebis ararseboba da mdinaris mier motanili wvrili Tixovani masalis 
koagulacia, romelic exeba zRvis marilian wyals. aqve zRvis mariliani 
wylis zemoqmedebiT gamoileqeba nivTiereba, romelic mdinareebis mier 

motanilia namdvili da koloiduri xsnarebis saxiT (Ca, Fe, Si, AI da sxvaTa 
marilebi). 

deltur da lagunur danaleqebs Soris mniSvnelovani raodenobiT 
grovdeba agreTve organuli narCenebi. intensiuri aorTqlebisa da 
mtknari wylebis simciris gamo xdeba marilebis koncentracia da da-
leqva. es aris mariliani lagunebis tipi. 

meoTxeulamdeli asakis lagunuri naleqebis SedgenilobaSi TixebTan 
erTad farTodaa warmodgenili qviSaqvebi, kirqvebi, aseve qvanaxSiri da 
sxvadasxva marilebis wyebebi (TabaSiri, anhidriti, mirabiliti, qvamari-
li, kaliumis marilebi da qvanaxSiris fenebi). 

lagunuri danaleqebis ganmasxvavebeli niSania maTi Zlieri cvaleba-
doba gavrcelebaze, sxvadasxva Sedgenilobis qanebis TxelSreebrivoba 
da marilSemcveloba. 

lagunuri qanebi fizikuri mdgomareobiT araerTgvarovania: meoTxe-
ulamdeli xasiaTdeba gazrdili simkvriviT da imyofeba mdgrad an naxev-
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rad mdgrad mdgomareobaSi, xolo meoTxeuli da gansakuTrebiT Tanamed-
rove — metwilad sustad Semkvrivebulia, romelTac gaaCniaT rbilplas-
tikuri an denadi konsistencia. 

g) zRviuri qanebi 

zRviuri qanebia: nerituli, baTialuri da abisuri. 
zRviuri qanebi farTodaa gavrcelebuli kambriulidan meoTxeulis 

CaTvliT. zRviuri Tixovani danaleqi qanebis dagrovebis ZiriTadi piro-
baa wylis Zlieri dinebis ararseboba, amis gamo kontinenturi ferdobis 
did farTobze da gansakuTrebiT okeanis fskerze SenarCunebulia sedi-
mentaciis erTgvarovani pirobebi.  

warmoSobis pirobebis mixedviT zRvis naleqebi SeiZleba daiyos sana-
piro da ufro Rrma zonis danaleqebad.  

sanapiro Tixovani danaleqebi warmoiqmneba zRvis gankerZoebul izo-
lirebul adgilebSi: yureebSi, kunZulebiT gadaRobil nawilebSi, ganker-
Zoebul sruteebSi da a.S.  

napiris qviSian-kenWnariani danaleqebi warmoiqmneba did sivrceSi. ma-
Ti warmoqmnis ZiriTadi faqtoria wylis moZraobis siCqare, romelic gan-
pirobebulia talRaTcemis movlenebiT, dinebebiT, moqceviT da ukuqce-
viT. amis gamo qviSebi da kenWnari gavrcelebulia sanapiro zolSi, zog-
jer napiridan Sors Zlier fskerul dinebaSi da viwro yureebSi didi moq-
cevisa da ukuqcevis zonaSi. 

calkeuli minarevebis Semcvelobis mixedviT zRviuri qanebi SeiZleba 
iyos qviSiani, kaJiani, karbonatuli, glaukonitiani, bitumiani da naxSi-
riani. 

zRvis Tixovani danaleqebi fizikuri mdgomareobis mixedviT SeiZle-
ba iyos magari, naxevrad magari, farulplastikuri, plastikuri da dena-
di. qviSian-kenWebian naleqebs aqvT mkvrivi, saSualod mkvrivi da fxvieri 
aRnagoba. Tixovani qanebi ZiriTadad gamkvrivebulia, imyofeba magar an 
naxevrad magar mdgomareobaSi da naxevrad kldovan qanebs miekuTvneba.  

 
 
 
 
 
 
 



irakli miqaZe 

 198 

6.2. fxvieri SeukavSirebeli da rbili SekavSirebuli                                          
qanebis Sedgeniloba 

qviSovani, xreSovani, RorRiani, kenWovani da gansakuTrebiT Tixovani 
qanebis da Tixebis Sedgeniloba mniSvnelovnad gansazRvravs maT fizi-
kur-meqanikur Tvisebebs. 

granulometriuli (meqanikuri) Sedgeniloba axasiaTebs danaleq 
qanebs maTi dispersiulobis, e.i. Semadgeneli nawilakebis zomebis Sesaba-
misad. igi gamoxatavs sxvadasxva zomis nawilakebis (fraqciebis) procen-
tul Sedgenilobas qanSi, aRebuls absoluturad mSrali qanis wonasTan 
SefardebiT. qanis Semadgeneli fraqciebis zoma gamoixateba milimetrebSi. 

fraqciebis klasifikacia Semdegia: kaWari da lodebi (msxvili, saSua-
lo, wvrili, kenWi da RorRi, Zalian msxvili, msxvili, saSualo, wvrili) — 
fraqciis zomebi icvleba 20-dan 800 da met mm-mde; xreSi da xvinWa (msxvi-
li, saSualo, wvrili) — fraqciis zomebi icvleba 2-dan 20 mm-mde; qviSiani 
nawilakebi (uxeSi, msxvili, saSualo, wvrili, wminda) — fraqciis zomebi 
icvleba 0,05-dan 2 mm-mde; mtvrovani nawilakebi (msxvili, wvrili) — fraq-
ciis zomebi icvleba 0,002-dan 0,05 mm-mde; Tixovani nawilakebi (uxeSi, 
wminda) — fraqciis zomebi icvleba 0,001 da masze naklebidan 0,002 mm-mde. 

qanebis granulometriuli Sedgenilobis gansazRvrisaTvis atareben 
pirdapir da arapirdapir granulometriul analizs. pirveli saSualebas 
iZleva uSualod gamovyoT calkeuli fraqciebi, avwonoT isini da gan-
vsazRvroT maTi procentuli Sedgeniloba qanSi, agreTve gamoviyenoT 
gamoyofili fraqciebi mineraluri Sedgenilobis SeswavlisaTvis. meore 
ar gulisxmobs qanebis fraqciebad danawilebas, is dafuZnebulia gamo-
sakvlevi qanis zogierTi Tvisebis Seswavlaze, romelTa cvalebadobiT 
SeiZleba msjeloba maTSi ama Tu im fraqciebis Semcvelobaze. 

granulometriuli analizis Sedegebs gamoxataven cxrilebis saxiT, 
romlebSic naCvenebia qanSi sxvadasxva fraqciebis procentuli Semcve-
loba. qanebis Sedgenilobis da erTgvarovnebis xarisxis TvalsaCinod 
warmodgenisaTvis ageben sxvadasxva grafikebs. naxazis zeda nawilSi asa-
xulia erTgvarovani Tixovani qanis granulometriuli Sedgenilobis 
diagrama, xolo qveda nawilSi — araerTgvarovani Tixovani qanis granu-
lometriuli Sedgenilobis diagrama (nax. 29). 
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nax. 29. erTgvarovani Tixovani qanis granulometriuli Sedgenilobis 
diagrama (zeda) da araerTgvarovani Tixovani qanis granulometriuli               

Sedgenilobis diagrama (qveda) 

qviSiani da Tixovani qanebis granulometriuli Sedgenilobis araer-
Tgvarovnebis sazomad gamoiyeneba araerTgvarovnebis koeficienti: 

10

60

d

d
K =  , 

sadac  d60  nawilakebis makontrolebeli diametria;  
d10 — nawilakebis moqmedi anu efeqturi diametri.  
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nax. 30. Tixovani qanebis granulometriuli Sedgenilobis                             
integraluri mrudebi 

1 — erTgvarovani; 2 — araerTgvarovani 

nawilakebis makontrolebel diametrs uwodeben iseTs, romelzec 
naklebi nawilakebis raodenoba mocemul qanSi aris 60%. mas aseve gansaz-
Rvraven granulometriuli Sedgenilobis integraluri mrudis saSualebiT.  

am ukanasknelSi igulisxmeba nawilakebis iseTi diametri, romelzec 
naklebi, qanis mTlian moculobaSi Seadgens yvela nawilakis 10%-s. mas 
sazRvraven qanis granulometriuli Sedgenilobis integraluri mrudis 
saSualebiT (nax. 30).  

mineraluri Sedgeniloba isazRvreba mdgradi Tixebisa da Tixovani 
qanebisaTvis, romelTa wminda dispersiuli nawilis (0,002 mm-ze naklebi) 
SedgenilobaSi Tixovani mineralebi mTavar rols asruleben.  

Tixebi da Tixovani qanebi polimineraluria, isini Sedgebian Semdegi 
mineralebisagan:  

1) danaleqi axalwarmonaqmnebisagan, romlebic Cveulebriv warmodge-
nilia meti Semcvelobis Tixovani mineralebis ramdenime jgufiT; 

2) kaJmiwis, rkinisa da aluminis hidratebis Jangeulebis jgufis mine-
ralebisagan; 

3) reliqturi dauSleli, magram wvrilad daqucmacebuli pirveladi 
mineralebisagan, romlebsac daqvemdebarebuli mniSvneloba aqvT; 

4) martivi marilebis qvejgufis mineralebisagan, romlebic gvxvdeba 
minarevebis, CanarTebis saxiT da a.S.; 
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5) organuli naSTebisa da SenaerTebisagan. 
mravalricxovani Tixovani mineralidan Tixovan qanebSi yvelaze xSi-

rad gvxvdeba 3 jgufis mineralebi: kaolinitis, hidroqarsebisa da mon-
tmorilonitis. 

qviSiani da sxva natexi fxvieri SeukavSirebeli qanebis mineraluri 
Sedgeniloba arsebiTad gansxvavdeba Tixovani qanebis Sedgenilobisagan. 

msxvilmonatexovani qanebi (psefitebi) Cveulebriv warmoSobilia qa-
nebis natexebisagan da ara mineralebisagan. natexebis petrografiuli 
Sedgeniloba SeiZleba iyos sxvadasxva, im sawyisi qanebis Sedgenilobis 
Sesabamisad, romelTa xarjzec mimdinareobda natexovani qanebis for-
mireba. 

qviSebisa da alevritebis mineralur SedgenilobaSi Warbobs qanebis 
pirveladi (reliqturi) — kvarcis, mindvris Spatis, karbonatebis — nam-
sxvrevebi. qviSebisaTvis damaxasiaTebelia agreTve Tixovani nawilakebis 
da mcenareuli naSTebis umniSvnelo Semcveloba (3%-ze naklebi). 

mineraluri Sedgenilobis mixedviT qanebs yofen monomineralurad 
(magaliTad, kvarciani), oligomiqturad (naklebSereulad) da polimiq-
turad. 

qimiuri Sedgeniloba. Tixebis da Tixovani qanebis qimiur Sedgeni-
lobaSi mTavari komponentebia SiO3, AL2O3 da H2O. SiO3-is Semcveloba Ti-
xovan qanebSi meryeobs 30-dan 85%-mde, xolo AL2O3-is — 5-dan 50%-mde. qi-
miurad SekavSirebuli wylis Semcveloba Tixovan qanebSi icvleba 3-dan 
15%-mde. Tixebis da Tixovani qanebis qimiuri Sedgeniloba cvalebadia da 
ganpirobebulia maTi mineraluri SedgenilobiT da minarevebis Semcve-
lobiT. 

qviSebis qimiuri Sedgeniloba xasiaTdeba kaJmiwis maRali da danarCe-
ni SenaerTebis umniSvnelo SemcvelobiT. qviSebisa da xreSiani qanebis qi-
miuri daxasiaTebisas did rols asrulebs sxvadasxva Jangeulebis da hid-
roJangebis afskebi, romlebic marcvlebis zedapirze warmoiqmneba. isini 
mniSvnelovan gavlenas axdenen qviSebis ferze da gansazRvraven maT zogi-
erT fizikur-meqanikur Tvisebas. 

6.3. fxvieri SeukavSirebeli da rbili                                                              
SekavSirebuli qanebis ganlagebis pirobebi 

daleqvis pirobebis Sesabamisad natex da Tixovan qanebs ganlagebis 
sxvadasxva formebi gaaCniaT — sizrqeebi, wyebebi, fenebi da linzebi. isini 
warmodgenilia kontinenturi danaleqebis mravalferovani genetikuri 
tipebiT, romlebic gansxvavdebian zRviuri da lagunuri naleqebisagan 
ganlagebis pirobebis sirTuliT, gavrcelebis aramudmivobiT da sim-
Zlavris cvalebadobiT. amitom saWiroa didi yuradReba daeTmos konti-
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nenturi warmoSobis qviSovani, natexovani da Tixovani qanebis ganlagebis 
pirobebis Seswavlas nagebobaTa sworad daproeqtebisa da maTi mSeneblo-
bisa da mdgradobis pirobebis SefasebisaTvis. 

struqtura danaleqi qanebis aRnagobis erT-erTi umniSvnelovanesi 
petrografiuli niSan-Tvisebaa. igi ganisazRvreba qanis amgebi ZiriTadi 
komponentebis formiT, zomebiTa da SefardebiTi raodenobrivi Semcve-
lobiT. 

danaleqi qanebis sainJinro-geologiuri Seswavlisas struqturis 
codna saSualebas iZleva srulyofilad daxasiaTdes maTi erTgvarovne-
bis, dispersiulobis da Tixovnobis xarisxi, e.i. maTi Tvisebebi: tenteva-
doba, hidrofiluroba, deformirebadobis unari, simtkice da sxv. 

Tixebisa da Tixovani qanebisaTvis damaxasiaTebelia struqturebis 
Semdegi ZiriTadi tipebi (m. vikulova): pelituri, alevropelituri, fsa-
mopelituri, fitopelituri, alevrituli, konglomeratiseburi, breqCi-
iseburi, sferoliTopelituri, ooiduri da reliqturi. 

pelituri struqtura damaxasiaTebelia umTavresad zRviuri warmo-
Sobis qanebisaTvis, romlebic TiTqmis mxolod Tixovani nawilakebisagan 
Sedgebian. amgvari struqturis Tixovani qanebi gvxvdeba agreTve lagu-
nur, tbiur, Waobis da gacilebiT iSviaTad sxva naleqebSic. 

fitopelituri da alevrituli struqturebic aseve damaxasiaTebe-
lia Tixovani qanebisaTvis. 

teqsturaSi igulisxmeba danaleqi qanis aRnagobis Taviseburebani, 
romlebic gansazRvraven misi Semadgeneli komponentebis sivrcobriv ga-
nawilebas da maT urTierTganlagebas. qanebis teqstura genetikuri ni-
San-Tvisebaa, romelic miuTiTebs maTi warmoSobis pirobebze da diagene-
zisisa da katagenezisis dros cvalebadobis Semdgom etapebze. 

qviSian da uxeSmonatexovan qanebSi wyobis darRvevisas maTi teqstura 
advilad irRveva. teqstura xSirad ganapirobebs qanebis Tvisebebis ani-
zotropulobas: araerTnair kumSvadobas, wyalSeRwevadobas, Zvrisadmi 
winaRobas da simtkices sxvadasxva mimarTulebiT. 

qanebis teqstura Seiswavleba maTi bunebrivi ganlagebis pirobebSi an 
monoliTebSi. 
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Tavi VII 

gansakuTrebuli Sedgenilobis, mdgomareobisa da Tvisebebis 

qanebisa da naleqebis sainJinro-geologiuri daxasiaTeba                  

da Sefaseba 

qanebis zogadi sainJinro-geologiuri klasifikaciis mixedviT mexu-
Te jgufs miekuTvneba gansakuTrebuli Sedgenilobis, mdgomareobisa da 
Tvisebebis qanebi: lamebi, torfebi da gatorfebuli qanebi, marilebi da 
gamarilianebuli qanebi, mudmivad mzrali qanebi, xelovnurad gadanayari 
(nayar-anTropogenuli) da niadagebi.  

am jgufis qanebi gansxvavdebian Sedgenilobis, warmoSobis da Tvise-
bebis mixedviT, magram mSeneblobis TvalsazrisiT am jgufis qanebis Ti-
Toeuli genetikuri tipi da petrografiuli saxeoba xasiaTdeba specifi-
kuri TvisebebiT, moiTxovs specialuri kvlevis gamoyenebas da individu-
alur Sefasebas. yvela es qani samSeneblo normebis Sesabamisad sustia, 
maTze mSeneblobis pirobebi bevr SemTxvevaSi ver reglamentirdeba, mag-
ram maT xSirad vxvdebiT da maTze gvixdeba samSeneblo samuSaoebis Ses-
ruleba.  

lamebi ewodeba Tanamedrove naleqebs, romlebic ZiriTadad wvrili 
da wminda dispersiuli masalis daleqvis Sedegadaa warmoSobili meqani-
kuri an qimiuri gziT zRvebis, lagunebis, Waobebis, wyalsacavebis fsker-
ze an mdinareTa Walebze. amis Sesabamisad asxvaveben zRviur, lagunur, 
tbiur, Waobur da aluviur lamebs. 

granulometriuli Sedgenilobis mixedviT lamebi SeiZleba iyos qviS-
nariani, Tixnariani, Tixovani da agreTve wvril- da wmindamarcvlovani 
qviSiani. 

msxvil da uxeSmarcvlovan Tanamedrove naleqebs (qviSovans, xreSians, 
kenWnarians da sxvebs) lamebs ar uwodeben. aqedan gamomdinare, lamebi 
aris garkveuli facialuri pirobebis naleqebi. maTTvis damaxasiaTebe-
lia organikis momatebuli (2-3%-mde) an maRali (10-12%-mde) Semcveloba, 
rac siRrmeSi mcirdeba. mSral klimatur zonebSi isini zogjer Seicaven 
wyalSi xsnad marilebs wminda dispersiuli an msxvili kristalebis, dru-
zebis, Sua Sreebis an fenebis saxiT. 

Rrma wylis Tanamedrove naleqebs Soris gvxvdeba kirqvovani lamebi. 
tipuri terigenuli Tixovani da qviSiani lamebisaTvis Cveulebriv dama-
xasiaTebelia mtvriseburi nawilakebis maRali Semcveloba, amitom la-
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mebs xSirad aqvT pelituri, alevropelituri, fitopelituri, wvril- da 
wmindadispersiuli fsamituri struqturebi. xolo teqstura mravalnai-
ria, magram xSirad erTgvarovania — `masiuri” an aramkveTrad fenovani, 
iSviaTad — ciklurad fenovani. 

amrigad, lamebi, rogorc subakqvaluri warmoSobis naleqebi, wvrili 
an wmindamarcvlovani qviSiani da Tixovani qanebis formirebis sawyisi 
stadiis warmonaqmnebia, amitom isini xmeleTze da did siRrmeebze sxva na-
leqebis qveS ar gvxvdeba. 

lamebis tenianoba Cveulebriv 70-80% da mets aRwevs, forianobis ko-
eficienti erTeulebiT izomeba, xolo ConCxis moculobiTi wona 0,8-0,9 
g/sm3-s udris. lamebis simtkice zRvrulad mcirea, mcire datvirTvis Sem-
TxvevaSic ki isini gadadian denad mdgomareobaSi. 

lamebs gaaCniaT gardaqmnis unari — Tavisi mdgomareobisa da struq-
turuli kavSirebis simtkicis aRdgena meqanikuri darRvevebis Semdeg, 
amitom maTi gamokvleva nimuSebis daparafinebis Semdeg SeuZlebelia.  

mSeneblobis warmoeba lamebze SesaZlebelia, Tu gamoiyeneba specia-
luri saSualebebi maTi Tvisebebis xelovnuri gaumjobesebisaTvis (gam-
kvriveba, gamagreba da drenireba vertikaluri qviSiani drenebiT) an uz-
runvelyofili iqneba nagebobis mdgradoba didi da araTanabari dajdo-
mis mimarT (sixistis sartylebi, dajdomis nakerebi da sxv.).  

lamebze ZiriTadad gamoiyeneba ximinjebiani saZirkvlebi da qvis naya-
ris baliSebi. aseve aucilebelia zRvruli datvirTvebis swori dadgena 
da saZirkvlis ZirSi lamebis bunebrivi agebulebis SenarCuneba. 

torfi — organogenuli qania, warmoSobili organuli narCenebis dag-
rovebiT, romelic daWaobebul ubnebSi Seicavs qviSian-Tixovani masalis 
minarevs.  

samSeneblo normebisa da wesebis mixedviT torfi ewodeba qans, rome-
lic Seicavs 60%-ze met mcenareul naSTs, xolo gatorfebuli — qanebs 
mcenareuli naSTis 10-dan 60%-mde SemcvelobiT.  

torfi garegnulad boWkovani, miwiseburi an plastikuri blanti ma-
saa ruxi feris sxvadasxva elferiT. misi mSrali nivTiereba Sedgeba humi-
fikaciis gansxvavebuli xarisxis mqone mcenareuli narCenebisagan — hu-
musisa (kargad an mTlianad gaxrwnili organikis) da mineraluri nivTie-
rebisagan, romelic torfis wvis Semdeg rCeba nacris saxiT. 

Waobis warmoSobis pirobisa da agebulobis mixedviT icvleba torfis 
da gatorfebuli qanebis Sedgeniloba da Tvisebebi. Waobis warmoSobi-
saTvis yvelaze xelSemwyobia teniani klimati, vake reliefi da miwisqveSa 
wylebis axlo ganlageba miwis zedapirTan. Waobis warmoSobas Tan axlavs 
mcenareulobis narCenebis dagroveba. 

Waobi warmoiqmneba xmeleTis dadablebul adgilebSi, damreci fer-
dobebis ZirSi fxvieri da naleqebis miwisqveSa da atmosferuli wylebiT 
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datenianebis Sedegad, Walis terasebis da aluviuri vakeebis datborvis 
adgilebSi; agreTve tbiuri wyalsatevebis mcenareulobiT Sevsebis 
Sedegad (nax. 31). 

 

nax. 31. damrecnapiriani wyalsatevis Sevseba mcenareulobiT 

zonebi: (horizontaluri) I — planqtonuri, II — wylis lilie-
bis, III — lelqaSis, IV — lerwmis, V — osokis;  
(vertikaluri) 1 — kirqvis sapropeli, 2 — wvril- da 
uxeSdetrituli sapropeli, 3 — lelqaSis torfi,             
4 — lerwmis torfi, 5 — osokis torfi  

torfis samSeneblo daxasiaTebisa da Sefasebis dros aucilebelia 
mxedvelobaSi miviRoT mcenareuli narCenebis gaxrwnis xarisxi, radgan 
amasTan dakavSirebiT icvleba misi tenianoba, konsistencia, wyalSeuRwe-
vadoba, deformirebadoba, simtkice da mdgradoba. 

torfSi mineraluri nivTierebebis Semcvelobisa da Sedgenilobis mi-
xedviT icvleba misi fizikur-meqanikuri Tvisebebi, amitom botanikuri 
Sedgenilobis da torfis gaxrwnis xarisxis dadgenis garda, aucileblad 
unda ganisazRvros misi nacrianobac. 

torfebis winaRoba Zvrisadmi sustad aris Seswavlili. rigi faqto-
rebis gamo maTi simtkice cvalebadobs farTo sazRvrebSi. winaRoba Zvri-
sadmi mcirdeba maTi bunebrivi wyobis darRvevis SemTxvevaSi da izrdeba 
nacrianobis gazrdisas. 

bunebrivi ganlagebis pirobebSi torfs gaaCnia maRali tenianoba (85-
95%), mcire simkvrive, didi tentevadoba da araTanabari deformaciis 
unari — kumSvadoba. yvela es Tviseba axasiaTebs maT, rogorc sust nale-
qebs, gamousadegars sainJinro obieqtebis asaSeneblad. maTze mSeneblo-
bis warmoebis aucileblobis SemTxvevaSi gamoiyeneba yvela saSualeba, 
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gaTvaliswinebuli mSeneblobisaTvis Zlier da araTanabrad kumSvad qa-
nebze — nawrTobi liTonis sartylebi, sayrdenebi, sruli da nawilobrivi 
gamotorfva da a.S. 

gamarilianebuli qanebi. qviSiani da Tixovani qanebis sainJinro-geo-
logiuri SefasebisaTvis mniSvnelovania vicodeT maTSi wyalSi xsnadi ma-
rilebis Semcveloba. Tu aseTi marilebis raodenoba aRemateba mSrali qa-
nis wonis 3%-s, mas gamarilianebulad Tvlian. es migviTiTebs, rom aseTi 
qanis Tvisebebi unda iyos specifikuri, damokidebuli marilebis Sedgeni-
lobasa da Semcvelobaze. 

wyalSi xsnadi naerTebis gamotutvis dros icvleba qanebis simkvrive, 
forma, bmuloba, simtkice, mdgradoba da wyalSeRwevadoba. Tixovan qaneb-
Si marilebis gaxsnisa da gamotutvis procesSi SesaZlebelia Seicvalos 
gacvliTi kaTionebis Sedgeniloba, romelic mniSvnelovnad moqmedebs qa-
nis Tvisebebze. garda amisa, marilebis gamotutvis gamo icvleba gafil-
truli wylis Sedgeniloba da Tvisebebi, agresiuli xdeba cementisa da 
liTonis mimarT da damangrevlad moqmedebs miwisqveSa nagebobis betoni-
sa da liTonis nawilebze. wyalxsnaris mineralizaciis gazrdiT, romelic 
ajerebs qanebs, mcirdeba maTi gayinvis temperatura. 

wyalSi xsnadi naerTebi SedarebiT xSirad gvxvdeba mSrali da cvale-
badi tenianobis raionebis Tixovan qanebSi da ar aris gavrcelebuli te-
niani klimatis raionebSi. 

wyalSi xsnadi marilebi qviSian qanebSi mSral raionebSic ki ar 
gvxvdeba didi raodenobiT. isini qanebSi maTi gamajerebeli wyalxsnare-
bis aorTqlebiT naleqis saxiT gamoyofis Sedegad grovdeba. am process 
xels uwyobs Sesaferisi klimaturi pirobebi, rodesac aorTqlebis sidi-
de mniSvnelovnad sWarbobs mosuli atmosferuli naleqebis raodenobas.  

mniSvneloba aqvs aseve geomorfologiur pirobebs, rodesac ubani Ca-
ketilia da xdeba qanebis datenianeba da gajereba uSualod an kapilaru-
li movlenebis Sedegad. marilebis dagrovebas xels uwyobs agreTve miwe-
bis araracionaluri morwyva. 

amrigad, gamarilianebuli qanebi warmoiqmneba qanis formirebis Sem-
deg meoreuli procesebis ganviTarebis Sedegad maTSi xsnadi marilebis 
dagrovebis gziT. amiT isini arsebiTad gansxvavdebian mariliani qanebisa-
gan, romlebSic marilebi pirveladia. 

xsnadi marilebi, romlebic gvxvdeba gamarilianebul qanebSi, SeiZle-
ba daiyos 3 ZiriTad jgufad: advilad xsnadad, saSualod xsnadad da 
Znelad xsnadad. advilad xsnads miekuTvneba Na, K, Mg da Ca-is karbona-
tuli marilebi (haliti, silvini, mirabiliti, soda da sxv.); saSualox-
snads — kalciumis sulfatebi: TabaSiri, anhidriti; Znelad xsnads — kal-
ciumis da magniumis karbonatebi: kalciti, magneziti, dolomiti da sxv. 
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qanebisa da niadagebis gamarilianebis ZiriTad saxeebs, romlebic 
met-naklebi raodenobiT Seicaven advilad xsnad marilebs, warmoadgens: 
mlaSobebi, bicobebi da takiruli qanebi. gardamaval tipebad gamoyofen 
mlaSovan bicob niadagebsa da mlaSovan takirebs. 

gamarilianebuli qanebis Semcvel raionebSi nagebobebis mSeneblobis 
dros saWiroa vicodeT: 

1) qanebis gamarilianebis xarisxi;  
2) advilad xsnadi da saSualod xsnadi marilebis Sedgeniloba; 
3) qanebis marilisa da tenianobis reJimi da maTi gamarilianebis pi-

robebi. 
mSeneblobis miznebisaTvis ZiriTadi moTxovnilebebi, romlebic wae-

yeneba gamarilianebuli qanebis gavrcelebis ubnebs, aris zedapiruli Ca-
monadenis da miwisqveSa wylis drenaJis regulireba, aseve sxva sainJinro 
RonisZiebebic, mimarTuli qanebis Tvisebebis gaumjobesebisa da mdgra-
dobisaken. 

mzrali qanebi. yovelgvar qans, romelsac gaaCnia uaryofiTi an nu-
lovani temperatura da Seicavs yinuls — mzrali ewodeba.  

qanebis gayinvis SemTxvevaSi mniSvnelovnad icvleba maTi fizikuri 
mdgomareoba, deformaciis unari, simtkice, wyalSeRwevadoba, agreTve 
eleqtruli, siTburi da sxva Tvisebebi. garda amisa, icvleba qanebis age-
buleba (struqtura da teqstura), tenianobis ganawileba, amoburcva, 
Cndeba napralebi, minayini da a.S. 

yinuli, rogorc mzrali qanebis qanmaSeni Semadgeneli nawili, aram-
dgradi fazaa. garemos temperaturis momatebisas qani lxveba, ecvleba 
fizikuri mdgomareoba, simtkice, deformaciis unari, wyalSeRwevadoba 
da mdgradoba, viTardeba CaqceviTi, dajdomis, mewyruli da sxva movle-
nebi. mzrali qanebis galRobisas maTze aSenebuli nagebobebi ganicdian 
araTanabar da mkveTr dawevas (dajdomas), amitom xSirad xdeba maTi de-
formireba da ngreva. 

qviSovan, sxva monatexovan da Tixovan qanebSi yinuli SeiZleba iyos 
cementis, calkeuli kristalebis da grovebis, Sua Sreebis, fenebis, Zar-
Rvakebis, mZlavri ZarRvebis, linzebis da sxvaTa saxiT, kldovan da naxev-
rad kldovan qanebSi — ZiriTadad ZarRvakebis, Sua Sreebisa da sicarie-
leebis Semavseblad. 

mikroskopuli yinulovnebis mqone mzrali qanebis galxoba iwvevs maT 
nakleb deformaciebs, vidre qanebis galxoba makroskopiuli yinulovne-
biT. 

mzral qanebSi yinulis garda yovelTvis aris gauyinavi wyali, rom-
lis raodenoba damokidebulia qanis petrografiul tipsa da mis tempe-
raturaze. wylis yinulad fazur gadasvlaze didi gavlena aqvs mis mine-
ralizacias da gatenianebis xarisxs. 
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mzrali qanebis forianoba ufro naklebia, vidre lxobilis, vinaidan 
yinuli, rogorc qanmaSeni Semadgeneli nawili, avsebs forebs. magram yi-
nuli mzral qanebSi aramdgradi fazaa da lxobis SemTxvevaSi forianoba 
mkveTrad izrdeba, rac maTi deformaciebisa da dajdomis mizezia. wyliT 
gajerebuli qanebis gayinvisas wylis Tavisufali gamodenis gareSe maTi 
moculobis gazrda cvlis wyobis simkvrives, adgili aqvs gamkvrivebas, 
gafxvierebas an, rogorc amboben, qanebis yinulovan amoburcvas. 

mzrali qanebi Cveulebriv wyalSeuRwevadia, maTi simtkice da zidvis 
unari Seudareblad ufro maRalia, vidre msgavsi, oRond lxobili qanebi-
sa. isini icvleba qanis petrografiuli tipis, maTi temperaturis, tenia-
nobisa da yinulovnebis Sesabamisad. 

mzrali qviSiani da Tixovani qanebi simtkiciT naxevrad kldovan qa-
nebs uaxlovdebian. maT simtkiceze gavlenas axdens uaryofiTi tempera-
turis sidide da maTi tenianobis xarisxi — yinvadoba. amasTan, rodesac 
gajerebis koeficienti >1-ze, qanebis simtkice mcirdeba. 

mzrali qanebi xasiaTdeba agreTve Zvrisadmi maRali winaRobiTac. 
mzrali qviSiani da Tixovani qanebis saerTo winaRoba Zvrisadmi meryeobs 
3-5-dan 40-50 kg/sm2-mde. am dros Zvra xdeba axleCvis saxiT da, iseve ro-
gorc bevri naxevrad kldovani qanisaTvis, damaxasiaTebelia ngrevis myi-
fe-plastikuri xasiaTi. 

mzral qanebze mSenebloba iTvleba mSeneblobad gansakuTrebul piro-
bebSi, romlis drosac gamoiyeneba specialuri sainJinro RonisZiebebi. 

nayar-anTropogenuli naleqebis damaxasiaTebeli Tvisebebia regio-
nalur-lokaluri wyvetil-farToblivi gavrceleba. maTi simZlavre ic-
vleba metris meaTedidan 5-6 m-mde, xolo calkeul ubnebze — 15-20 m-mde 
da metadac.  

Sedgenilobis mixedviT nayar-anTropogenuli naleqebi iyofa 4 jgu-
fad: 

1) qanebi, romlebic Seicavs mrewvelobisa da samSeneblo warmoebis 
narCenebs; 

2) qanebi, romlebic Seicavs warmoebisa da sayofacxovrebo narCe-
nebs; 

3) gegmazomierad dagrovili nayarisa da minaleqi farTobebis qanebi; 
4) Siga da gare nayari qanebi sasargeblo namarxebis budobebze, rom-

lebic muSavdeba Ria an miwisqveSa xerxebiT.  
pirveli jgufis qanebi Sedgeba qviSiani da Tixovani qanebis, Slakis, 

nacris, namwvis, Camosxmis narCenebis, namtvrevi aguris, liTonis monate-
xebis da sxva samrewvelo narCenebis narevisagan. maTi damuSaveba xdeba eq-
skavatorebiT, rasac win uswrebs gafxviereba da msxvili blokebis dam-
tvreva. Cveulebriv am gruntebs kveTen Rrma qvabulebiT an ximinjebiT 
maT sageb bunebriv gruntebamde. 
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meore jgufis qanebi Sedgeba warmoebisa da sayofacxovrebo narCene-
bis narevisagan. kapitalur nagebobebs amgvar nayarze, rogorc wesi, ar 
ageben, an Wrian sagebSi ganlagebul ufro saimedo bunebriv qanebamde. 

mesame jgufis qanebi SeiZleba Sedgebodes rogorc Tixovani, iseve 
qviSian-xreSian-kenWnariT da lodebad da RorRad damtvreul kldovani 
da naxevrad kldovani qanebisagan. 

meoTxe jgufis qanebi gvxvdeba sasargeblo namarxebis budobebze, ro-
melic muSavdeba Ria an miwisqveSa wesiT. aseT qanebze kapitalur nagebo-
bebs ar ageben. 
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Tavi VIII 

qanebis Tvisebebis xelovnurad gaumjobesebis meTodebi 

bunebriv pirobebSi qanebs SeiZleba hqondes: arasakmarisi simkvrive, 
simtkice da mdgradoba, maRali bunebrivi tenianoba, wyalSeRwevadoba,  
deformaciis unari da sxva araxelsayreli Tvisebebi, romlebic moqmede-
ben dasaproeqtebel an mSenebare obieqtTa mdgradobaze, samSeneblo da 
samTo samuSaoebis warmoebis pirobebsa da geologiuri procesebis ganvi-
Tarebaze. aseT SemTxvevebSi iyeneben sxvadasxvagvar sainJinro RonisZie-
bebs da maT Soris qanebis Tvisebebis gaumjobesebis sxvadasxva saSuale-
bebs. 

8.1. kldovani da naxevrad kldovani qanebis Tvisebebis                                      
gaumjobesebis meTodebi 

cementacia. am meTodis mixedviT — specialuri WaburRilebis gamoye-
nebiT, gamorecxvis Semdeg, Wirxnian cementis xsnars, romelic Sedis nap-
ralebsa da sicarieleebSi, Seikvreba qanTan, mkvrivdeba da aniWebs mas mo-
noliTurobas, simkvrives, mdgradobas, simtkices da amcirebs defor-
maciis unarsa da wyalSeRwevadobas. amgvari samuSaoebi Catarebulia engu-
ris kaSxlis mSeneblobis dros danapralebuli qanebis cementaciis mizniT. 

gaTixva. Zlier danapralianebuli an didi zomis sicarieleebis mqone 
qanebisaTvis, romlebic xasiaTdeba didi kuTri wyalSTanTqmiT (100 
l/wT-mde), cementaciis gamoyeneba aramizanSewonilia. am SemTxvevaSi ga-
moiyeneba gaTixvis meTodi, gansakuTrebiT maSin, Tu qanebi ar Seicavs 
wyals. 

gaTixvis procesi Semdegnairad mimdinarebs: qanSi specialurad gaW-
rili WaburRilidan 20-30 atmosferuli wneviT Wirxnian Tixis xsnars, 
romlis kuTri wonaa 1,2-1,4. aseTi wnevisas wyali Tixis xsnaridan gamoi-
wureba da napralebsa da sicarieleebSi CaiWirxneba Tixa, romelTa Sem-
dgomi gajirjveba xels uwyobs sicarieleebis datamponebas da dabla 
wevs wyalSeRwevadobas. 

gaTixvisaTvis ukeTesia hidroqarsebisa da kaolinituri Sedgenilo-
bis msubuqi Tixebisa da Tixnarebis gamoyeneba, vinaidan isini advilad 
gascemen wyals. qanebis datamponebis gasaumjobeseblad xsnars umateben 
koagulatorebs da maqsimalurad zrdian wnevas daWirxvnis dros. xSirad 
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saWiroebis SemTxvevaSi Tixovan xsnarebs umateben cementis xsnars an 
kirs. aseTi xsnarebiT SeiZleba datampondes gawylianebuli qanebic, ro-
melTa filtraciis koeficientia 100 m/dRe-RameSi. 

cxeli bitumizacia. wyalSeRwevadobis Semcirebis mizniT Zlier da-
napralianebul an didi sicarieleebis mqone wyalSemcveli qanebisaTvis, 
romelSic wyali didi siCqariT moZraobs, ufro miznSewonilia cxeli bi-
tumizaciis meTodis gamoyeneba. 

am SemTxvevaSi WaburRilis saSualebiT iWirxneba cxeli (150-1800C) bi-
tumi, romelic gamodevnis wyals, gacivebis Semdeg ki xdeba wyalSeuRwe-
vadi. praqtikam uCvena, rom napralovan qanebSi bitumis gavrcelebis ra-
diusi ar aRemateba 1 m-s, amitom manZili WaburRilebs Soris unda iyos 
0,75-1,5 m. bitumi ver avsebs 0,2-1,0 mm-ze mcire napralebs, amitom absolu-
tur hermetizacias am meTodiT ver aRweven. 

xelovnuri gayinvis meTodi emyareba qanebis gamkvrivebasa da masSi 
wylis gayinvas, ris gamoc qani wyalgaumtari xdeba. es meTodi gamoiyeneba 
rogorc kldovani da naxevrad kldovani qanebis, aseve fxvieri SeukavSi-
rebeli da rbili SekavSirebuli qanebis gamagrebisaTvis. 

qvabulis, samTo gamonamuSevris an gvirabis konturis gaswvriv bur-
Raven 200-250 mm diametris vertikalur, daxril an horizontalur Wa-
burRilebs 0,8-1,5 m-is daSorebiT. qanebs yinaven -200C-ze da ufro metad 
gacivebuli marilxsnaris saSualebiT. 

8.2. fxvieri SeukavSirebeli qanebis Tvisebebis                                                    
gaumjobesebis meTodebi 

daSroba. am meTods iyeneben: 1) qanebis mdgradobis gadidebisaTvis, 
qanebis Camonacuris da gaTxevadebis, mewyruli, sufoziuri da sxva pro-
cesebis ganviTarebis Tavidan acilebis mizniT; 2) qanebis gatenianebis, 
gawylovanebis an ganmarilianebis Tavidan acilebisaTvis; 3) qvabulebis, 
karierebis, Saxtebis da sxva miwisqveSa nagebobebis miwisqveSa wyliT dat-
borvisagan dacvisaTvis; 4) nagebobis miwisqveSa nawilebis agresiuli mi-
wisqveSa wylebisagan dacvisaTvis. 

am amocanis gadaWra xorcieldeba sxvadasxva mudmivi an droebiTi 
drenaJebis mSeneblobiT, e.i. am meTodis gamoyenebiT dabla weven gruntis 
wylis dones.  

meqanikuri gamkvriveba. am meTodis arsi isaa, rom qanebis datkepnis 
an vibrirebis saSualebiT aRweven qanSi nawilakebis ufro mkvriv wyobas, 
forianobis Semcirebas da ConCxis moculobiTi wonis momatebas. es 
zrdis mis winaRobas Zvrisa da kumSvisadmi, e.i. mdgaradobas da zidvis 
unars. 
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qanebis gamkvriveba SesaZlebelia moxdes zedapiridan fenebad, an 
iyos siRrmuli, rodesac gasamkvrivebel iaraRs CaZiraven qanebis wyebaSi 
garkveul siRrmeze. 

tamponaJi da kolmataJi gaTixviT. tamponaJs iyeneben uxeSmonatexo-
vani RorRiani, kenWovani da lodnari qanebis gamkvrivebisaTvis. kolmata-
Ji, anu wvrildispersiuli Tixovani nawilakebis Carecxva forebSi an qa-
nebis gadaxurva zedapiridan Tixis Txeli feniT gamoiyeneba qviSebis 
wyalSeRwevadobis SemcirebisaTvis. 

gaumjobeseba granulometriuli danamatebiT. am meTods iyeneben 
qviSiani da Tixiani qanebisaTvis meti simkvrivis, mdgradobis da simtki-
cis miniWebisaTvis, gansakuTrebiT gzebisa da aerodromebis safaris mSe-
neblobisas. 

civi bitumizacia. es meTodi gamoiyeneba qviSebis wyalSeRwevadobis 
SemcirebisaTvis maTSi bitumiani emulsiebis CaWirxvnis gziT, qanSi CaZi-
ruli specialuri ineqtorebis saSualebiT. bitumiani emulsiebi Sedgeba 
wminda dispersiuli erTgvarovani bitumiani nawilakebis xsnarisagan, ro-
melTa zoma qanis saSualo zomis nawilakebze 25-40-jer naklebia. emulsi-
ebi avseben qanis forebs, romelTa filtraciis koeficientia 10-100 
m/dRe-RameSi, kraven mas da amcireben wyalSeRwevadobas. emulsiebis SeR-
wevis manZili Seadgens 0,5-1,0 m-s (wvrilmarcvlovan qviSebSi), 0,75-1,25 m-s 
(saSualomarcvlovanSi) da 1,25-2,0 m-s (msxvilmarcvlovanSi). civi bitu-
mizacia cxel bitumizaciasTan erTad gamoiyeneba kldovan da naxevrad 
kldovan qanebSi sruli wyalSeuRwevadobis misaRwevad. 

orxsnariani silikatizacia. am meTods iyeneben qviSebis gamagrebi-
saTvis da maTTvis meqanikuri simtkicis, mdgradobis da wyalSeuRwevado-
bis miniWebisaTvis siliciummJavas gamamyarebeli hidroJangebis cementa-
ciis gziT. qanSi WaburRil-ineqtoris saSualebiT Wirxnian Txevad minas — 
natriumis silikats da kalciumis qlorids. Txevadi mina gamodevnis 
wyals, Semdeg kalcium-qloridis xsnaris CaWirxvniT gamodevnian Txevad 
minas. am dros marcvlebis zedapirze darCenili Txevadi minis afskebi re-
aqciaSi Sedis kalcium-qloridTan. reaqciis Sedegad warmoiSoba silici-
ummJavas hidrogeli, romelic myardeba da acementebs qviSas. 

am meTodiT efeqturia 2-80 m/dRe-RameSi filtraciis koeficientis 
mqone qviSebis gamagreba. amgvari qviSebisaTvis cementacia vrceldeba 
0,25-1,0 m-mde. naklebi filtraciis qviSebisaTvis iyeneben erTxsnarian si-
likatizacias.  

sinTezuri fisebiT gamagreba. es meTodi iyenebs karbomidul, purpu-
rol-anilinur, epoqsidur da sxva fisebs, maT saSualebiT amagreben sam-
rewvelo da samoqalaqo nagebobebis fuZis qanebs, gzebis vakisebs da sxv.  
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8.3. rbili SekavSirebeli qanebis Tvisebebis                                                       
gaumjobesebis meTodebi 

Tixovani qanebis araxelsayreli Tvisebebi — mcire simtkice, dabali 
da didi deformirebadoba ganpirobebulia ZiriTadad maTi maRali tenia-
nobiT, mcire simkvriviT da aramdgradi konsistenciiT. liosovan Tixo-
van qanebs axasiaTebs arawyalmedegoba da dajdoma, amitom maTi Tvisebe-
bis gaumjobesebisaTvis gamoiyeneba:  

1) eleqtroosmosuri daSroba;  
2) eleqtroqimiuri gamagreba;  
3) erTxsnariani silikatizacia;  
4) Termuli gamagreba; 
5) gruntis gamkvriveba ximinjebiT.  
eleqtroosmosuri daSroba yvelaze efeqturi meTodia Cveulebriv 

pirobebSi wyalSeuRwevadi an sustad wyalSeRwevadi rbili wyalnajeri 
Tixovani qanebisaTvis, romlebsac praqtikulad ar axasiaTebs wyalgacema 
Tixebis, Tixnaris, qviSnaris, wvril- da wmindamarcvlovani qviSebisaTvis.  

or eleqtrods CauSveben Tixovan qanSi da gaatareben mudmiv eleqt-
rodens, wyali daiwyebs moZraobas kaTodisaken. am movlenas eleqtroos-
mosi uwodes. am SemTxvevaSi qans gamoeyofa rogorc Tavisufali imobi-
lizebuli da kapilaruli wyali, aseve fizikurad bmulic, izrdeba qanis 
efeqturi forianoba da wyalSeRwevadoba. e.i. eleqtroosmosuri daSro-
bis dros erTdroulad mimdinareobs qanebis gamkvriveba da gamagreba. es 
procesi Seuqcevadia, qani inarCunebs simtkices eleqtruli denis moq-
medebis Sewyvetis Semdegac.  

Tixovani qanebis eleqtroqimiuri gamagrebis dros iyeneben eleqtro-
osmosuri daSrobis meTods da qimiur xsnarebs (Txevad minas, polimerul 
SenaerTebs) erTdroulad. qani mkvrivdeba, izrdeba simtkice, wyalmede-
goba da mdgradoba. 

erTxsnariani silikatizacias ZiriTadad iyeneben liosuri qanebis 
Tvisebebis gasaumjobeseblad. qanSi Wirxnian Txevad minas, romelsac 
umateben 2,5%-ian NaCl-is xsnars, xsnad kalciumis marilebTan erTad. 

Termuli gamagrebis meTodi gamoiyeneba liosuri qanebis gamagre-
bisas maTSi dajdomadi Tvisebebis Tavidan acilebisaTvis. qanebis gamowva 
xdeba 2 xerxiT: 1) WaburRilSi Wirxnian 600-8000C-mde gaxurebul haers;            
2) gazs, dizelis sawvavs, navTobs, naxSirs an koqss wvaven uSualod Wabur-
RilSi. 

radgan qanebis Termuli gamagreba vrceldeba WaburRilidan 1,2 
metrze, amitom WaburRilebs Soris manZili Seadgens 2 metrs, amgvarad 
amagreben garkveul teritorias saZirkvelisaTvis.  



irakli miqaZe 

 214 

gamkvriveba gruntis ximinjebiT gamoiyeneba liosuri qanebisaTvis 
nagebobaTa saZirkvlis fuZeSi. WaburRilebs avseben qaniT, romelsac 
amkvriveben satkepnelebiT. am meTodis gamoyenebis Sedegad irRveva 
liosuri qanebis makroforianoba, matulobs simkvrive, zidvis unari da 
ispoba dajdomadoba.  

garda amisa, Tixovani qanebis gamoyenebisas miwis nagebobebis, gzebis 
da aerodromebis fuZed mimarTaven Semdeg meTodebs: meqnikur gamkvrive-
bas, granulometriuli danamatebiT gaumjobesebas, xolo droebiTi ga-
magrebisaTvis — xelovnur gayinvas. 
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Tavi IX 

bunebrivi geologiuri da sainJinro-geologiuri procesebi 

geologiuri procesebi arsebiT rols asrulebs dedamiwis reliefis 
CamoyalibebaSi da ganapirobebs im garemos, romliTac xdeba ama Tu im te-
ritoriis sainJinro-geologiuri pirobebis Sefaseba. ZiriTadi geologi-
uri procesebi: mdinaris eroziuli moqmedeba, zRvis abrazia, qanebis ga-
mofitva, seli, mewyeri, zvavi, karsti, sufozia, Tanamedrove teqtoniku-
ri da seismuri movlenebi da sxv., zegavlenas axdenen sainJinro nagebo-
bebze da xSirad gansazRvraven maT konstruqciul Taviseburebebs, gan-
lagebis adgils, samSeneblo samuSaoTa warmoebis Tanmimdevrobas da a.S.  

mSenebloba Tavis mxriv iwvevs bunebrivi garemos wonasworobis dar-
Rvevas, rac axdens gavlenas sainJinro-geologiuri procesebis ganviTa-
rebaze. amgvarad, sainJinro-geologiuri procesebis Seswavla sainJinro 
geodinamikis ZiriTadi amocanaa. 

sainJinro-geologiuri procesebis klasifikaciis mixedviT gamoiyo-
fa procesebis jgufebi, romelTa gamomwvevi mizezebia: 

1) gamofitvis faqtorebis moqmedeba; 
2) zRvebisa da qaris moqmedeba (abrazia, eoluri procesebi); 
3) zedapiruli wylebis moqmedeba (erozia, selebi); 
4) simZimis Zalis gamovlineba (zvavebi, Svavebi, mewyrebi); 
5) hidrodinamikuri wneva da miwisqveSa wylis qimiuri moqmedeba (su-

fozia, karsti); 
6) miwisqveSa wylebis gayinva-galxobis procesSi gamovlinebuli Za-

lebi (gayinvis deformaciebi, burcobebi); 
7) endogenuri Zalebi (seismuroba, teqtonikuri deformaciebi). 
geologiuri procesebis Seswavlisas gansakuTrebuli yuradReba un-

da daeTmos maTi warmoqmnis mizezebs, droSi mimdinareobas, raodenobriv 
Sefasebas, im RonisZiebebis SerCevas, romlebic Tavidan agvacilebs am 
procesebis mavne gavlenas mSeneblobaze da uzrunvelyofs nagebobaTa 
normalur eqspluatacias. 

9.1. qanebis gamofitva da eroziuli procesebi 

gamofitva ewodeba qanebis daSlisa da maTi Sedgenilobis Secvlis 
process, romelic mimdinareobs dedamiwis zedapirze moqmedi sxvadasxva 
faqtorebis, anu gamofitvis agentebis zemoqmedebis Sedegad. gamofitvas 
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ZiriTadad ganapirobebs: garemos temperaturis meryeoba, wylis meqani-
kuri da qimiuri zemoqmedeba, Jangbadis, naxSirorJangis, mJavebis, tutee-
bisa da sxva qimiuri naerTebis zemoqmedeba, qaris moqmedeba, cocxali 
organizmebis gavlena da a.S. 

dedamiwis Siga anu endogenuri procesebis Sedegad warmoqmnili re-
liefis dadebiTi formebis TandaTanobiT mosworeba-moSandakeba mimdi-
nareobs gare dinamikuri Zalebis — egzogenuri procesebis saSualebiT. 

gamofitvis procesebi moqmedebs samSeneblo masalebsa da nagebobebzec. 
gamofitvis agentebi intensiurad moqmedebs dedamiwis zedapirze, 

siRrmeSi isini Sesustebulia da misi CaRwevis siRrme damokidebulia qa-
nebis daSla-danawevrebis xarisxze. siRrmiT gamofitvas xels uwyobs 
teqtonikuri napralebi da rRvevebi. aqtiuri gamofitvis siRrme ZiriTa-
dad 5-10 m-ia. 

qanebis gamofitvis Sedegad warmoiSveba e.w. gamofitvis qerqi, rome-
lic fizikurad da qimiurad saxecvlil qanebs an maTi daSlis produq-
tebs Seicavs. 

gamofitvisas warmoSobil da adgilze darCenil danagrovebs eluvi-
oni ewodeba. masSi, garda ZiriTadi qanebis namtvrevebisa, didi raodeno-
biT aris gamofitvis procesSi warmoqmnili Tixovani masala. eluvionis 
erT-erTi saxea gamofitvis saboloo produqti — niadagi, romelic ux-
vad Seicavs mineralur nivTierebebs da organuli warmoSobis humuss.  

qanebze zemoqmedebis xasiaTis mixedviT arCeven fizikur (meqanikur), 
qimiur da organul gamofitvas. 

fizikuri (meqanikuri) gamofitvis dros, romelic mimdinareobs 
temperaturis meryeobis, wylis gayinvis, qaris, mcenareTa fesvebis 
zrdis dros warmoqmnili wnevis da a.S. gavleniT, ZiriTadad xdeba qanebis 
meqanikuri danawevreba maTi mineraluri Sedgenilobis cvlilebis gareSe.  

mSrali klimatis pirobebSi tenis intensiuri aorTqlebisas qanebis 
daSla SeiZleba mimdinareobdes napralebSi, forebsa da sicarieleebSi 
marilebis gamoleqvisa da kristalizaciis Sedegad. kristalizaciuri 
wneva imdenad maRalia, rom mas SeuZlia daarRvios nebismieri mtkice qa-
nis mTlianoba. 

qimiuri gamofitvis procesSi xdeba qanis daSla-gardaqmna, rasac 
Tan axlavs mineraluri da qimiuri Sedgenilobis cvlileba, axali, gamo-
fitvis procesisadmi ufro mdgradi mineralebis warmoqmna da minera-
luri nivTierebis dagroveba wmindadispersiul-koloiduri saxiT. qimi-
uri gamofitvis ZiriTadi agentebia wyali da masSi gaxsnili naxSiror-
Jangi, organuli da sxva mJavebi, romlebic warmoiqmnebian sxvadasxva mi-
neralis, mcenareuli narCenebis daSlisa da organizmebis cxovelmoqme-
debis Sedegad. 
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advil xsnadi qanebia — qvamarili, TabaSiri, nakleb mdgradia — magmu-
ri, gansakuTrebiT intruziuli saxesxvaobebi, romlebic, xvdebian ra 
maTTvis uCveulo garemoSi, ganicdian fizikur da qimiur gardaqmnas. 

organuli (biologiuri) gamofitva mimdinareobs cocxali organiz-
mebis cxovelmoqmedebis Sedegad. garda fesvebis meqanikuri zemoqmedebi-
sa, mcenare organuli mJavebis gamoyofiT mniSvnelovan zegavlenas ax-
dens qimiuri gamofitvis procesis mimdinareobaze. mravali cocxali or-
ganizmi, gansakuTrebiT miwismTxrelTa warmomadgenlebi, aqtiurad Sli-
an qanebs. arsebiTia agreTve baqteriebis roli, romelTa cxovelmoqmede-
bis dros STainTqmeba da gamoiyofa nivTierebaTa garkveuli jgufebi, 
romelTa zemoqmedeba gansakuTrebiT aqtiuria niadagis fenis farglebSi. 

didia agreTve adamianis roli gamofitvis procesebis gaaqtiurebaSi: 
sameurneo saqmianoba, samSeneblo da sasoflo-sameurneo samuSaoebi, sa-
sargeblo wiaRiseulis mopoveba da damuSaveba da sxv. 

magmuri qanebis eluvioni Seicavs Tixad qceul masas, romelSic Car-
Tulia ZiriTadi qanebis saxecvlili namtvrevebi. metamorfuli qanebis 
eluvioni msgavsia magmuri qanebis eluvionis. danaleqi qanebis eluvioni 
mniSvnelovnad gansxvavdeba magmuri da metamorfuli qanebis eluvioni-
sagan. gansakuTrebiT aqtiurad mimdinareobs gamofitvis procesebi im 
danaleq qanebSi, romelTa warmoqmnis pirobebi mkveTrad gansxvavdeba ga-
mofitvis agentis zemoqmedebis garemosagan. 

qanebis gamofitvisagan dacvis RonisZiebebi iyofa Semdeg jgufebad: 
1) qanebis dafarva gamofitvis agentebisaTvis SeuRwevadi masaliT; 2) qa-
nebis sxvadasxva nivTierebebiT gaJRenTa; 3) gamofitvis agentebis xelov-
nuri neitralizacia; 4) teritoriis mosworeba da wylebis mocileba. 

qaris zemoqmedebiT gamowveul geologiur procesebs eoluri ewo-
deba. es procesebi gansakuTrebiT gamosaxulia udabnoebsa da naxevrad 
udabnoebSi, sadac qviSebi qanebis daSlis produqti da maTze zemoqmede-
bis saSualebaa. qaris moqmedebis Sedegad qanebis gaxexvas korazia ewode-
ba, xolo monacveTi, wvrilmarcvlovani qviSuri masalis haerSi atacebis 
da gamotanis process — deflacia. 

Tanamedrove eoluri naleqebi ZiriTadad Seicavs qviSas da mtvers. 
samSeneblo TvalsazrisiT didi mniSvneloba aqvs qviSebis damagrebas. am 
niSnis mixedviT arCeven moZrav qviSebs (diunebs, barqanebs) da damagre-
bul qviSebs, romlebic mcenareTa fesvebiT arian damagrebuli da qariT 
ar gadaadgildebian.  

diunebi warmoiqmneba mdinareebisa da zRvebis sanapiroebze, rodesac 
qari qviSas miayris raime winaaRmdegobas (buCqnari, reliefis uswormas-
worobani, nagebobebi da a.S.). barqanebi (namgliseburi moyvanilobis 
qviSis borcvebi asimetriuli ferdobebiT) udabnoebis moZravi formebia. 
isini warmoiSoba, sadac erTi mimarTulebis qarebia gabatonebuli. moZ-
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ravi qviSebi did saSiSroebas qmnis, radgan faravs nayofier velebs, nage-
bobebs da a.S. 

qanebze intensiur geologiur zemoqmedebas axdens zedapiruli wya-
li, romelic moZraobs ra reliefis daxrilobis Sesabamisad, Slis, an-
grevs qanebs, gadaaqvs da leqavs daSlis produqtebs. am process erozia 
ewodeba. eroziis procesSi ferdobis gaswvriv wyalTan erTad gadaad-
gildeba gamofitvis produqtebi: Tixovani, mtvrovani, qviSuri da ufro 
didi namtvrevebi, romlebic grovdeba ferdobis ZirSi an reliefis da-
dablebul adgilebSi, rasac deluviuri procesi ewodeba, xolo nale-
qebs — deluvioni. 

wylis nakadebi awarmoeben agreTve xazobriv anu siRrmiT erozias, 
rac iwvevs Rartafebis, xramebisa da xeobebis warmoqmnas. zRvruli done, 
sadamdec SeiZleba xramis fskeris garecxva-gaRrmaveba, Seesabameba im au-
zis (tbis, mdinaris) dones, romelSic Caedineba xramSi mimdinare nakadi. 
am dones eroziis adgilobrivi bazisi hqvia. Semdgomi procesebis ganvi-
Tarebis Sedegad warmoiSveba xevi. mdinaris SesarTavTan xramis aluvio-
nis danagrovebs gamotanis konusi ewodeba. xramebisa da xevis nakadebis 
Sedegad warmoiqmneba mdinareebi, romlebic moZraobisas asruleben did 
geologiur samuSaos — eroziuli procesebis Sedegad qmnian xevebs da 
xeobebs, gadatanili masalis akumulacias da a.S.  

erozia aris siRrmiTi da gverdiTi. fskeri xeobis yvelaze dabali ad-
gilia, sadac dagrovilia mdinaris mier naSali da damuSavebuli masala. 
talvegi xeobis fskeris yvelaze dabali niSnulebis SemaerTebeli warmo-
saxviTi xazia. kalapoti xeobis is nawilia, romelic wylis nakads ukavia. 
Wala mdinaris xeobis is nawilia, romelic wyliT ifareba wyaldidobis 
dros. terasa (eroziuli, akumulaciuri, Sereuli) Zveli Walaa, romelic 
darCenilia eroziis bazisis dadablebis an xeobebis zemo nawilis 
teqtonikuri awevis Sedegad. mdinaris mier gadaadgilebul, damuSavebul 
da daleqil namtvrev masalas aluvioni ewodeba. 

mdinaris eroziuli moqmedebis, ZiriTadad gverdiTi eroziis Sede-
gad farTovdeba mdinaris kalapoti, ris gamoc mniSvnelovnad mcirdeba 
mSeneblobisaTvis gamosadegi farTobi. gverdiTi eroziis Tavidan asaci-
leblad amagreben napirebs da aregulireben mdinaris dinebas. 

selebs anu Rvarcofebs uwodeben mTagorian raionebSi kokispiruli 
wvimebis an Tovlis dnobis Sedegad warmoqmnil droebiT nakadebs, romle-
bic didi raodenobiT Seicaven qanebis naSal masalas. aseT nakadebs gaaCni-
aT mniSvnelovani siCqare da didi damangreveli Zala. wylis nakadebi xeo-
bis SesarTavTan qmnian gamotanis konusebs. seluri nakadebis mier gamota-
nis konusebSi dagrovil masalas ewodeba proluviuri naleqebi an pro-
luvioni. selur kerebSi arCeven: wyalSemkrebis auzs, selis moZraobis Se-
saZlo gzas da seluri masalis akumulaciis ubans (i. bogoliubovi, 1957).  
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selebis sawinaaRmdegod tardeba profilaqtikuri RonisZiebani, maT 
Soris sainJinro nagebobaTa mSenebloba. wyalSemkreb zonaSi aSeneben 
tye-mcenareulobas, tranzitisa da akumulaciis zonaSi — sayrden ked-
lebs. seluri nakadebis winaaRmdeg iyeneben kaSxlebs, romlebic iqmneba 
mimarTuli afeTqebebiT (magaliTad, medeos xeobaSi q. alma-aTasTan). 

9.2. zRvebis geologiuri moqmedeba 

zRva udides rols asrulebs dedamiwis geologiur ganviTarebaSi. pa-
leozRvebsa da okeaneebSi warmoqmnilma naleqebma Seqmna dedamiwis dana-
leqi safari. 

wyalqveSa sanapiro ferds aqvs cicabo an mcire daxra, igi Selfis na-
wilia, romelic SemosazRvravs kontinents sanapiro zolidan daaxloe-
biT 200 m siRrmemde. geologiuri TvalsazrisiT igi kontinentis wyliT 
dafaruli nawilia. 

okeanis mxridan Selfi SemosazRvrulia reliefis mkveTri gadaRun-
viT, saidanac iwyeba kontinenturi ferdi (nax. 32). 

 

nax. 32. Selfis (kontinenturi meCeCis) ganlagebis sqema 

wyalqveSa sanapiro ferds SeiZleba hqondes daZiruli sanapiro zo-
lis narCenebi da naSTebi: Zveli zRvis terasebi, CaRrmavebebi, wyalqveSa 
seri da a.S.  

zRvis geologiur moqmedebas, romelic gamoixateba sanapiro zolis 
amgebi qanebis daSlaSi, abrazia ewodeba. 

sainJinro-geologiuri TvalsazrisiT mniSvnelovania abraziuli sa-
napiro profilis warmoqmna, vinaidan es procesi dakavSirebulia napire-
bis ngrevasTan.  



irakli miqaZe 

 220 

abraziis process ZiriTadad ganapirobebs zvirTcema, naklebad — di-
nebebi (sanapiro, fskeris, agreTve moqceva-ukuqceva). zRvis sanapiroebis 
abraziis siCqare damokidebulia zvirTcemis Zalaze, mis sixSireze da na-
piris amgebi qanebis meqanikur Tvisebebze. yvelaze swrafad iSleba qanebi, 
romelTa Sreebi mcire kuTxiTaa daxrili xmeleTisaken, xolo yvelaze 
naklebad — roca aseTi daxra aqvs qanebs zRvisaken, Tumca Tixovan qanebSi 
Sreebis amgvari ganlagebisas SeiZleba warmoiSvas mewyeri.  

zRvis abraziuli moqmedebis Sedegad miiReba mosworebuli zedapire-
bi — plaJi da zvirTcemis terasebi, romlebic SeiZleba agebuli iyos Zi-
riTadi qanebiTac da zRviuri (akumulaciuri) naleqebiTac. 

abraziuli napirebi ZiriTadad agebulia ZiriTadi qanebiT, romlebic 
intensiurad irecxeba da ingreva. amis gamo maT axasiaTebT garkveuli 
morfologiuri formebi: 1. sanapiro Camoqcevebi (flateebi); 2. talR-
cemis niSi; 3. xvinWis da qviSis viwro zoli, warmoSobili zvirTcemisagan, 
romelic periodulad ifareba wyliT; 4. wyalqveSa abraziuli meCeCi — 
terasa, agebuli ZiriTadi qanebiT an gadafaruli uxeSmarcvlovani masa-
liT (nax. 33 — marcxena). 

 

nax. 33. abraziuli napiris profilis formirebis stadiebi (I-IV) — marcxniv da 
akumulaciuri napiris profilis formirebis stadiebi (I-IV) — marjvniv. 
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akumulaciuri napirebi, upiratesad meCeCiani, Sedgeba qviSebisa da 
xvinWisagan. amgvari napirebis ZiriTadi morfologiuri elementebia:                  
1. zRvispira dablobi — wyalzeda akumulaciuri terasa; 2. sanapiro 
zvinuli, agebuli fxvieri qviSebiT da xvinWiT; 3. plaJi, agebuli aseve 
fxvieri wvrilmarcvlovani masaliT, warmoSobili zvirTcemiT; 4. zRvis 
sanapiro nawili; 5. wyalqveSa akumulaciuri sanapiro meCeCi wyalqveSa 
zvinulebiT, an 6. wyalzeda SverilebiT, romlebic zogjer ketavs lagu-
nebs (nax. 33 — marjvena). 

meqanikuri ngrevis garda zRvis wyali qanebsa da samSeneblo masaleb-
ze qimiur zegavlenasac axdens. pirvel rigSi aRsaniSnavia nivTierebebis 
gaxsna. zog SemTxvevebSi sakmaod mniSvnelovania zRviuri organizmebisa 
da mcenareebis gavlenac. magaliTad, planqtoni Slis betons an kldes. 

zRvis moqceva-ukuqcevas, romlis simaRle okeaneebisa da gaSlili 
zRvebis yureebSi 10-12 m-s udris, Tan axlavs zRvis ngreviT gamowveuli 
masalis gadatana-transportireba da daleqva.  

zRvis geologiuri moqmedebis daskvniTi stadiaa e.w. wonasworobis 
profilis miRweva, rodesac sanapiroze myardeba dinamikuri wonasworoba 
qanebis garecxvisadmi mdgradobasa da zRvis abraziul moqmedebas Soris. 

abrazias ebrZvian specialuri damcavi nagebobebiT, romlebic 2 kate-
goriisaa: pasiuri da aqtiuri dacvis nagebobebi. pasiuri — uSualod ga-
nicdis zvirTcemis meqanikur zegavlenas (talRamrekli kedlebi), Seda-
rebiT swrafad deformirdeba da gamodis mwyobridan. aqtiuri dacvis na-
gebobebi (zRvis buna da talRamWreli) ki agrovebs da akavebs nariys. am 
SemTxvevaSi talRebis energia ixarjeba ZiriTadad plaJis Semadgeneli 
masalis gadaadgilebasa da cveTaze. amitom am tipis damcavi nagebobebi 
ufro saimedoa da eqspluataciis xangrZlivobiT xasiaTdeba.  

napirebis dasacavad iyeneben agreTve rkinabetonis tetrapods, rome-
lic wakveTili konusis formis oTxad gantotvili sxeulia. igi kargad 
magrdeba zRviur naleqebSi rogorc Cveulebriv, aseve cicabo napirebze 
da icavs mas garecxvisagan. 

9.3. tbebisa da wyalsacavebis geologiuri moqmedeba, Waobebi 

tbebi bunebriv tafobebSi warmoqmnili wyalsatevebia, romlebsac 
zRvebsa da okeaneebTan kavSiri ara aqvT. tbebis tafobebi sxvadasxva war-
moSobisaa. erT-erTi maTgania — teqtonikuri tafobebi, romlebic warmo-
iqmneba dedamiwis qerqis naoWa an wyvetiTi deformaciebis Sedegad (baika-
li, ladogi, onegi, tanganika, sevani da sxva). garda teqtonikurisa, aris 
eroziuli, myinvaruli, karstuli warmoSobis, vulkanuri kraterebis 
tbebi, Caketili namdinarevebi da sxv. 
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tbebic asrulebs geologiur samuSaos, romelic gamoixateba napire-
bis ngrevasa da masalis daleqvaSi. 

tbiuri abrazia qaris mier warmoqmnili talRebiTaa gamowveuli. tbi-
uri terasa SeiZleba iyos eroziuli, gamomuSavebuli ZiriTad qanebSi da 
akumulaciuri, agebuli tbiuri naleqebiT. abraziuli procesebis gaaq-
tiurebis erT-erTi mizezia dedamiwis qerqis teqtonikuri moZraoba, 
Tumca bolo xanebSi sul ufro Zlierdeba adamianis sameurneo saqmiano-
bis roli. 

tbaSi intensiurad mimdinareobs naleqdagrovebis procesic. tbiuri 
naleqebi warmodgenilia namtvrevi, qimiuri da organogenuli masaliT. 
sanapiroebis gaswvriv xSiria sxvadasxvamarcvlovani qviSebis danagrove-
bi. fskerze ileqeba qviSebi, Tixebi, lami, xolo mlaSe tbis fskerze — ma-
rilebi. tbebSi formirdeba specifikuri, marto misTvis damaxasiaTebeli 
warmonaqmnebi: sapropeli, torfi, trepeli, tbiuri mergeli da carci. 

Waobebi ewodeba dedamiwis zedapiris Warbad datenianebul ubnebs, 
romlebic dafarulia specifikuri mcenareuli safariT da torfiT. Tu 
ar aris torfi, an misi sisqe 30 sm-s ar aRemateba, maT uwodeben daWaobe-
bul miwebs. Waobebis nawili warmoSobilia tbebidan da warmoadgens maTi 
ganviTarebis bolo stadias. tbebis napirze aRmocenebuli mcenareebi 
TandaTan avseben wyalsatevs, amasTan xdeba maTi arasruli lpobis pro-
cesi da warmoiqmneba torfis Sreebi. Waobebis warmoSobis sxva gzebia: 
wyalgaumtari Sreebis araRrma ganlageba, gruntis wylis doneebis aweva 
da Segubeba, zRvis sanapiro zolSi dadablebuli ubnebis wyliT dafarva 
da a.S. 

wylis kvebis pirobebis mixedviT arCeven: dablobis, maRlobisa da 
gardamaval Waobebs. dablobis Waobebi ikvebeba miwisqveSa, nawilobriv, 
mdinaris an tbis, agreTve wvimis wylebiT. maRlobis Waobebis kvebaSi, gar-
da atmosferuli naleqebisa, monawileoben yinulisa da Tovlis dnobiT 
warmoSobili wylebi. gardamavali tipis Waobebs aqvT Sereuli kveba.  

Waobebi da daWaobebuli miwebi araxelsayrelia nebismieri mSeneblo-
bisaTvis. mSeneblobis dawyebamde aucilebelia Waobebis genezisisa da Zi-
riTadi maxasiaTeblebis dadgena (siRrme, fskeris reliefi, gavrceleba, 
gatenianebis wyaroebi da a.S.). 

Waobis naleqebs aqvT araxelsayreli fizikur-meqanikuri Tvisebebi. 
torfebi da sapropelebi maRali kumSvadobiT, tentevadobiT, dabali 
wyalSeRwevadobiT da Zvrisadmi mcire winaRobiT xasiaTdeba. torfis, 
rogorc nagebobaTa safuZvlis, Sefaseba xdeba misi mdgradobis xarisxis 
mixedviT, romelic damokidebulia konsistenciaze. torfis kumSvadoba 
araTanabaria, igi daaxloebiT 60-jer aRemateba qviSis da 5-jer Tixis 
kumSvadobas. 5 m-ze meti sisqis mkvrivi torfis jdomis sidide 0,15-0,25 m-
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ia, xolo fxvieri da wyliT gajerebuli torfis — 0,5-3,5 m-s aRwevs. 
mkvriv torfze dasaSvebi maqsimaluri datvirTva 1 kg/sm2-s ar aRemateba, 
aramkvriv torfze — 0,5 kg/sm2-s, xolo gaTxevadebul torfze — 0,1 kg/sm2-s. 
es garemoeba bevr SemTxvevaSi gamoricxavs raime nagebobis mSeneblobas 
am qanebze da saWiroebs xelovnuri fuZeebis mowyobas qviSiani an xreSiani 
baliSebis saxiT. zogjer Waobian Sreebs kveTen specialuri ximinjebiT 
ZiriTad qanebamde. 

abrazia wyalsacavebis sanapiroebze gacilebiT ufro intensiurad 
mimdinareobs, vidre bunebrivi wyalsatevebis napirebze. amis mizezia is, 
rom wyalsacavebi iqmneba umetesad iseT adgilebSi, romlebic havis kon-
tinenturi reJimiT xasiaTdeba. wyliT dafarva iwvevs wyalsacavis Rrmu-
lis amgebi qanebis bunebrivi wonasworobis darRvevas, ris gamoc maTi fi-
zikur-meqanikuri Tvisebebi sustdeba da talRis meqanikuri Zalis zemoq-
medebis gamo es qanebi advilad iSleba da irecxeba. wyalsacavis napirebis 
gadamuSavebas Tan axlavs sanapiro zolis garecxva ramdenime aTeuli da 
aseuli metris siganeze. gadamuSavebis zonaSi SeiZleba moxvdes dasaxle-
buli punqtebi, gzebi da sxva sasargeblo farTobebi. 

wyalsacavebis umetesoba hidroenergetikuli miznebisaTvis gamoiye-
neba (dnepris, donis, volgis, angaris, eniseis da sxv.), maTi farTobi ram-
denime aseuli kvadratuli kilometria.  

wyalsacavebi, rogorc wesi, iqmneba mdinaris xeobebSi an sxva bunebriv 
tafobebSi kaSxlis agebiT, romelic agubebs mdinares. wyalsacavis qvemo 
nawilSi, romelic kaSxals ebjineba, wylis zedapirs qanobi ar gaaCnia, ami-
tom aq dinebebi ar aris. abraziis aqtivobas aq, iseve rogorc zRvebsa da 
tbebSi, gansazRvravs qaris mier warmoqmnili talRebi da wyalsacavSi 
wylis donis cvalebadoba. wyalsacavis Sua nawilSi napirebis gadamuSave-
baSi, garda aRniSnulisa, monawileobs wyaldidobisas warmoSobili dine-
bebi, romelTa zemoqmedebas eroziuli xasiaTi aqvs. wyalsacavis zemo na-
wilSi, gansakuTrebiT wyaluxvobis periodSi, yalibdeba tipuri mdinare-
ul-eroziuli reJimi. 

wyalsacavis napirebis ngrevaze did gavlenas axdens wylis donis cva-
lebadoba, romelic did wyalsacavebSi 6-8 m-mde aRwevs. qanebis periodu-
li gaSroba da dasveleba da donis cvalebadobiT warmoqmnili zvirTebi 
iwvevs napirebis swraf daSlas. napirebis damuSavebis intensiuroba damo-
kidebulia ferdobebis morfologiaze, qanebis agebulebaze da fizikur-
meqnikur Tvisebebze. cicabo ferdobebi ufro aqtiurad irecxeba, vidre 
damreci, amasTan Tu ferdobis daxra 6 gradusze naklebia, masze umete-
sad xdeba naSali masalis dagroveba. wyalSi SeWrili xmeleTis ubnebi uf-
ro aqtiurad irecxeba, xolo ubeebSi grovdeba naSali masala. 
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wyalsacavis napirebis gadamuSaveba iwyeba misi Sevsebis momentidanve 
da yvelaze intensiurad mimdinareobs pirveli 2-3 wlis ganmavlobaSi. 
rac ufro advilad irecxeba sanapiro, miT ufro swrafad xdeba wonaswo-
robis profilis Seqmna. 

wyalsacavis napirebis gadamuSavebis sawinaaRmdegod imave nagebobe-
bis mSenebloba gamoiyeneba, rac zRvis abraziis SemTxvevaSi, magram bune-
bi da talRamWrelebi gamoiyeneba iSviaTad. napirebis gasamagreblad Zi-
riTadad iyeneben sxvadasxva tipis damcav safars qvis, rkinabetonis fi-
lebis an asfaltis saxiT. ferdobis mdgradobis gazrdis mizniT efeqtu-
ria kontrforsebi, romlebsac ageben kargi filtraciuli Tvisebebis 
mqone masalidan: namtvrevi qva, xreSi, qviSa. warecxvis sawinaaRmdego Ro-
nisZiebebis SerCeva pirvel rigSi damokidebulia imaze, Tu ramdenad sa-
sargebloa is teritoria, romelic gamiznulia dasacavad.  

9.4. myinvarebis geologiuri moqmedeba 

yinulisa da Tovlis moZrav masas, romelic maradi Tovlianobis xazis 
zeviT mdebareobs, myinvari ewodeba. arCeven mTisa da kontinentis myinva-
rebs. kontinentur myinvarebSi yinulis didi sisqis masa Tavis woniT awve-
ba qveSmdebare qanebs da iwvevs maT mongrevas da gamodena-gamoWyletas. 
moZrav myinvarebs zRvebsa da okeaneebSi SeaqvT yinulis uzarmazari mase-
bi — aisbergebi, romlebic TandaTan dneba. grenlandiaSi, okeanisaken yi-
nulis masebis moZraobis siCqarea 4-38 m/dRe-RameSi. 

mTis anu xeobis myinvari moZraobis dros Txris da anawevrebs xeobis 
fskerisa da ferdobis amgeb qanebs, cvlis ferdobebis konfiguracias, 
gadaaqvs da leqavs mongreul masalas.  

qanis zedapiris yinuliT zemoqmedebisas warmoiqmneba Taviseburi 
gluvi moyvanilobis zedapirebi, e.w. `verZis Sublebi”, romlebzec kargad 
SeimCneva yinulis da masSi Cayinuli qvebis meqanikuri zemoqmedebis kvali.  

myinvari moZraobis procesSi CaiTrevs mongreuli qanis namsxvrevebs 
da gadaaadgilebs maT. myinvaris gadnobis Semdeg es namsxvrevebi ileqeba 
da warmoqmnis myinvarul naleqebs anu morenebs. moZrav morenebSi arCe-
ven zedapirul, Siga da fskeris morenebs, daleqilSi — sanapiro da bolo 
morenebs. 

myinvaruli naleqebi aris uxeSi, dauxarisxebeli, namtvrevi masala. 
didi raodenobiT gvxvdeba Tixnari da Tixa. morenebi ganlagebulia gan-
fenebis saxiT, maTi sisqe aTeuli metria. myinvarTan axlos rCeba msxvili 
masala, moSorebiT ileqeba qviSebi da ufro Sors — Tixovani masala. aseT 
myinvarul naleqebs fluviur-glaciuri naleqebi ewodeba. es naleqebi 
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daxarisxebulia da Sreebrioba axasiaTebs, warmodgenilia qviSis, xreSis, 
kenWnaris, Tixisa da Tixnaris SreebiT.  

fluviur-glaciuri naleqebi qmnian reliefis damaxasiaTebel for-
mebs. viwro, maRali zvinulebis saxiT dagrovili myinvaruli masala war-
moqmnis ozebs. maTi sigrZe SeiZleba kilometrebs aRwevdes, simaRle — 
ramdenime aTeul metrs.  

aqa-iq usistemod gabneul borcvebs, romlebic daxarisxebuli wvril-
marcvlovani myinvaruli naleqebiT aris agebuli, kamebi ewodebaT. myin-
varTan axlomdebare talRisebri zedapiris mqone dablobebs, romelic 
agebulia myinvaruli wminda da saSualomarcvlovani masaliT, zandrul 
velebs uwodeben. 

morenuli da fluviur-glaciuri naleqebi ZiriTadad saimedo safuZ-
vels qmnian mSeneblobisaTvis. TviT morenebi, romlebic Sedgebian kaWar-
Semcveli Tixnarebisa da Tixebisagan, xasiaTdebian maRali fizikur-meqa-
nikuri TvisebebiT, aqvT 12-14% tenianoba, 25-30% forianoba da xasiaT-
debian mcire wyalSeRwevadobiT. Siga xaxunis kuTxe >250-ze, SeWiduloba 
aris 0,4-0,6 kg/sm2, amtanunarianoba — 6-10 kg/sm2. am naleqebisaTvis damaxa-
siaTebelia mcire kumSvadoba, ris gamoc maTze agebuli nagebobebis daj-
doma umniSvneloa.  

myinvaruli naleqebis samSeneblo Tvisebebze uaryofiT gavlenas ax-
dens maTSi calkeuli didi lodebis CanarTebi, ramac SeiZleba nagebobis 
araTanabari dajdoma gamoiwvios. 

myinvaruli naleqebi kargi samSeneblo masalaa. qviSebi gamoiyeneba 
yrilebis asagebad, agreTve inertul masalad betonisaTvis. mtkice qane-
bis (granitebis da sxv.) lodebi monoliTuri da gamoufitavia, romlebic 
saTanado damuSavebisa da mopirkeTebis Semdeg warmoadgens Zvirfas sam-
Seneblo qvas.  

9.5. qanebis moZraoba ferdobebze simZimis Zalis gavleniT 

geologiuri TvalsazrisiT dedamiwis zedapiri iyofa denudaciisa 
da akumulaciis areebad. denudaciaSi igulisxmeba im procesebis erTob-
lioba, romlebic iwveven dedamiwis reliefis uswormasworo formebis 
mosworeba-movakebas, rac gamoixateba maRali mTaTa sistemebis daSlasa 
da dabal mTagorian adgilebad gadaqcevaSi. akumulaciis areebSi ki xde-
ba am naSali masalis dagroveba-daleqva. yvela denudaciuri procesi da-
kavSirebulia dedamiwis gare dinamikuri Zalebis gamovlinebasTan da maT 
egzogenuri procesi ewodeba. 

denudaciuri procesebis gamovlinebis erT-erTi konkretuli for-
maa qanebis moZraoba ferdobebze simZimis anu gravitaciuli Zalebis 
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zemoqmedebiT. gravitaciul procesebs miekuTvneba: Svavebi, zvavebi da 
mewyrebi. 

Svavi ewodeba cicabo ferdobze qanebis namtvrevebis gadaaadgilebas 
da ferdobis ZirSi dagrovebas. qvis naSvavebi mTiani reliefis damaxasia-
Tebeli elementia. SedgenilobiT mravalferovania, Tumca masalis moZ-
raobis procesSi mainc xdeba maTi daxarisxeba. 

naSvavis damaxasiaTebeli Tvisebaa Zvradoba, ris mixedviTac iyofa 
moqmed, milevad da uZrav naSvavad.  

moqmedi naSvavi TandaTanobiT matulobs, mis zedapirze xdeba qanebis 
namtvrevebis gadaadgileba, romlebic aramdgradia da advilad gamodis 
wonasworobis mdgomareobidan.  

milevadi naSvavi TiTqmis ar moZraobs da naklebad ivseba axali masa-
liT. namtvrevebi ufro mWidrodaa ganlagebuli, Semkvrivebuli da Tavi-
sufali sivrce nawilobriv ufro wvrili masaliTaa Sevsebuli.  

uZravi naSvavis Sevseba saerTod aRar xdeba, rac misi kvebis ararsebo-
baze miuTiTebs. aseTi naSvavi inarCunebs uZrav konturs, gamoirCeva masa-
lis simWidroviT da simagriT. namtvrevebs Soris sicarieleebi amovsebu-
lia wvrilmarcvlovani masaliT, romelic umetesad qaris motanilia. 
zogjer uZravi naSvavis zedapiri dafarulia niadagis feniT. 

Svavi aqtiuri geologiuri procesia da misi gavlena mSeneblobaze 
uaryofiTia. es procesi gansakuTrebul saSiSroebas qmnis maRalmTian 
raionebSi sagzao mSeneblobisaTvis. SvavsaSiS ubnebze aucilebelia dam-
cavi nagebobebis (sayrdeni kedlebisa da daxuruli galereebis) mSeneb-
loba, gansakuTrebiT rkinigzis trasebze. 

SvavsawinaaRmdego RonisZiebebia:  
1) nagebobis zemoT, ferdobze naSvavis periodulad mocileba;  
2) naSvavis qveda nawilSi kontrforsis Seqmna CamoSvavebuli masalis 

xelovnuri gadaadgilebiT;  
3) naSvavis zedapiris mowesrigeba, aramdgradi nawilebis mocileba, 

gansakuTrebiT Svavis frontalur nawilebSi;  
4) naSvavis safuZvlis gauwyloeba;  
5) damcavi sainJinro nagebobebis mSenebloba (sayrdeni kedlebi, dam-

cavi winafrebi, damWeri jibeebi, mTliani an naxevrad daxuruli galeree-
bi da sxv.).  
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nax. 34. SvavdamWeri kedlebi 
 

a— kldovani qanis araRrma ganlagebisas, 
b — Tixnarovan-namtvrevi deluvionis SemTxvevaSi. 
1 — rkinabetonis kedeli; 
2 — amortizebuli dazvinva adgilobrivi gruntisagan; 
3 — qviSis baliSi; 4 — sadrenaJo arxi; CamonaSvavi masa 
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nax. 35. zvavsawinaaRmdego RonisZiebebis sqema 

1, 2  — zvavdamWeri kedlebi; 3 — zvavdamWeri zvinuli da arxi; 
4 — zvavdamWeri kedeli da zvinuli; 5 — mopirkeTeba betonis kedlebiT 

zvavi aris didi zomis miwis masebis mowyvetis, gadmoyiravebis da Ca-
movardnis procesi. igi damaxasiaTebelia maRalmTiani raionebisaTvis, 
mdinaris xeobis kalTebisaTvis, gzis xelovnuri Wrilebisa da ferdobe-
bisaTvis, sadac darRveulia qanebis bunebrivi wonasworoba. am process 
aCqarebs miwisZvrebi, atmosferuli naleqebi, Zlieri qari, Camocvenili 
namtvrevebisagan gamowveuli biZgebi, mSeneblobis dros warmoqmnili hae-
ris an zedapiris ryevebi, gamowveuli afeTqebebisagan an transportis 
moZraobis Sedegad. 

zvavebis warmoqmnis mizezia cicabo ferdobebze (45-500-ze meti) qane-
bis wonasworobis darRveva, rac gamowveulia gamofitvis napralebis war-
moqmniT an arsebuli teqtonikuri, an miwisZvriT gamowveuli napralebis 
gaswvriv qanebis simtkicis SesustebiT. mcire sididis zvavis SemTxvevaSi 
mimarTaven ferdobebis xelovnur Camongrevas mcire siZlieris afeTqe-
bebiT an napralebSi solebis CasobiT. SesaZlebelia agreTve sayrdeni 
kedlebis, Txrilebis, tranSeebis mowyoba, napralebis tamponaJi an danap-
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ralianebuli masivis saerTo cementacia. zvavebi gansakuTrebiT saSiSia 
sarkinigzo trasebisaTvis. 

mewyeri ewodeba simZimis ZaliT miwis masebis nel gadaadgilebas (da-
curebas) ferdobze, rasac adgili aqvs maTi fizikuri mdgomareobis Sec-
vlis gamo zedapiruli an miwisqveSa wylebis gavleniT. 

mewyruli procesi farTodaa gavrcelebuli mTagorian mxareSi, mdina-
ris xeobis ferdobebze, zRvis sanapiroebze, xelovnur ferdobebze da a.S. 

mewyris gadaadgilebis, rogorc meqanikuri procesis, mizezia fer-
dobis amgebi qanebis mdgradobis darRveva, romelic SeiZleba gamoiwvios:  

1) ferdobis fuZeSi sayrdeni qanebis mocilebam;  
2) ferdobis ZirSi qanebis simtkicis Sesustebam;  
3) mTlianad masivisa da uSualod ferdobis amgeb qanebs Soris kavSi-

ris Sesustebam an Sewyvetam.  
mewyeri warmoiqmneba im SemTxvevaSi, rodesac ferdobis daxriloba 

aRar Seesabameba qanebis fizikur mdgomareobas da am qanebs aRar ZaluZT 
mdgradobis SenarCuneba ferdobis daxris kuTxis Seucvlelad.  

arCeven mewyris Semdeg morfologiur elementebs: srialis zedapirs 
anu sibrtyes, mewyris Zirs anu damewyrebis baziss, mewyris siRrmes, mew-
yrul cirks, mewyris sxeuls da mewyrul danagrovebs. mewyris gadaadgi-
leba xdeba srialis zedapirze. es zedapiri SeiZleba iyos cilindruli, 
talRisebri an brtyeli. mewyris Ziri aris srialis zedapiris gamosavali 
ferdobis fuZeSi. mewyris siRrmed miCneulia umoklesi manZili mewyris 
sxeulis zedapiridan srialis zedapiramde. 

mewyruli cirki is cicabo rkaliseburi moyvanilobis zedapiria, ro-
melic warmoiqmneba mewyris mowyvetis adgilas. mewyruli danagrovebi 
aris gadaadgilebuli qanebis mTeli masa, romelic ferdobis yvelaze da-
dablebul adgilebSi grovdeba. mewyris sxeulis Sublis nawilSi xSirad 
Cndeba e.w. amoburcvis zvinuli — napralebiT daserili mewyruli masa. 

zemoaRniSnuli morfologiuri elementebi qmnian mewyris niSan-Tvi-
sebebs, romelTa saSualebiT SeiZleba gamovavlinoT da davadginoT es 
movlena. mewyrul niSan-Tvisebebs miekuTvneba agreTve: mewyruli napra-
lebi, safexurebi, wylis Setborili gubeebi, `mTvrali tye”, napralebi da 
sxva. 

mewyruli napralebi am movlenis dawyebiTi stadiaa, romlebic dasaw-
yisSi odnav SesamCnevia, Semdeg ki TandaTanobiT diddeba. maT rkaluri 
moyvaniloba aqvT da Cazneqili mxare mewyriskenaa mimarTuli. mewyruli 
safexurebi anu terasebi ferdobze qanis masebis gadaadgilebis Sedegad 
warmoqmnili moednebia, romlebic ferdobis sawinaaRmdego mimarTule-
biT arian daxrili da amitom aseT adgilebSi patara tbebi warmoiSoba. xe-
ebi gadaixreba sxvadasxva mxares da warmoiqmneba e.w. `mTvrali tye”, aseve 
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icvlis mdebareobas telegrafis boZebi, anZebi, jebirebi, kedlebi da a.S. 
mewyrul ferdobebze xSiria nagebobebis deformacia da ngreva. 

mewyris warmoqmnisa da ganviTarebis zogadi pirobebia: geologiuri 
agebuleba, teqtonikuri moZraoba da reliefi. aqtiuri mizezebidan aR-
saniSnavia ferdobis agebulebaSi monawile, umTavresad Tixovani qanebis 
bunebrivad daZabuli mdgomareobis Secvla; miwisqveSa, zedapiruli da 
atmosferuli wylebis zemoqmedeba, gamofitva, seismuri biZgebi, adamia-
nis sameurneo saqmianoba da a.S. 

mewyruli procesi xasiaTdeba araTanabari ganviTarebiT, pirobiTad 
masSi gamoiyofa 3 stadia: mosamzadebeli, sakuTriv damewyrebis da damew-
yrebis Semdgomi. 

mosamzadebeli stadia sakmaod xangrZlivia (ramdenime weli) da damo-
kidebulia mewyris warmomSobi Zalebis zemoqmedebaze. am stadiisaTvis 
damaxasiaTebelia napralebis warmoSoba, rac SeiniSneba miwis zedapirze.  

damewyrebis stadia SedarebiT xanmoklea da igi wydeba maSinve, roca 
ferdobi garkveuli masis gadaadgilebis Semdeg met-naklebad mdgrad 
konturs miaRwevs. damewyrebis Semdgom stadiaSi icvleba ferdobis 
mdgradobis pirobebi. Camomewyrili bloki, Tu igi ar gairecxa da ar ga-
daadgilda, xSirad ferdobisaTvis asrulebs bunebrivi kontrforsis 
rols da xels uwyobs mis mdgradobas. 

ferdobis meqanikuri mdgradoba anu mdgradobis xarisxi ganisaz-
Rvreba masze moqmedi Zalebis urTierTSefardebiT. ferdobze, mis yovel 
wertilSi moqmedebs ZiriTadad 2 jgufis Zalebi: mZvreli da Semakavebeli 
Zalebi. ferdobze qanis masebis mdgradobis pirobas gamosaxavs gantoleba:  

T=N x tgf + cL ,  
sadac T aris mxebi Zala anu simZimis Zalis mZvreli mdgeneli; 
N – normaluri Zala anu masivis simZimis Zalis Semakavebeli mdgeneli; 
tgf  aris Siga xaxunis koeficienti; 
c – SeWiduloba; 
L — manZili, romelzec gadaadgildeba mewyruli sxeuli ferdobis 

gaswvriv. 
ferdobis mdgradobis xarisxi ganisazRvreba sididiT, romelsac 

mdgradobis anu maragis koeficienti ewodeba: 

Kmdg= N x tgf + cL/T . 

mricxveli (cL) asaxavs Zalebis jams, romlebic winaaRmdegobas uweven 
mewyris warmoqmnas, mniSvneli (T) mewyris xelSemwyob mZvrel Zalebs gamo-
saxavs. SemakavSirebeli da mZvreli Zalebis jamur sidideebs aRniSnaven, 
Sesabamisad, ∑R da ∑T, e.i.:  

Kmdg= ∑R/∑T . 
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amrigad, mdgradobis koeficienti gamoisaxeba gadaadgilebis damab-
rkolebeli Zalebis SefardebiT aqtiur mZvrel ZalebTan. mewyrul moZ-
raobas winaaRmdegobas uweven qanebis SeWiduloba da Siga xaxuni. moZrao-
bis gamomwvevia — ferdobis wona, masze ganlagebuli nagebobani, miwisqve-
Sa wylebis hidrostatikuri da hidrodinamikuri wnevebi da a.S. 

 

nax. 36. mewyris saxeebi srialis zedapiris ganlagebisa da formis mixedviT: 

a — asekventuri : 1 — erTgvarovan Tixovan qanebSi; 
2 — napralovan magar qanebSi; 

b — konsekventuri: 1 — deluvioni ZiriTad qanze; 
2 — monoklinurad daxril Sreebriv qanebSi; 

g — insekventuri 

 mdgradobis TvalsazrisiT ferdobebi iyofa 3 jgufad:  
1.  roca ∑R = ∑T, e.i. Kmdg=1, gvaqvs zRvruli wonasworobis mdgomareoba; 
2.  roca ∑R > ∑T, e.i. Kmdg>1, uzrunvelyofilia ferdobis mdgradoba; 
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3.  roca ∑R < ∑T, e.i. Kmdg<1, ferdobi aramdgrad mdgomareobaSia. 
cnobilia mewyrebis kerZo da zogadi klasifikaciebi. kerZodan aRsa-

niSnavia T. savarenskis klasifikacia, romelic eyrdnoba mewyris agebu-
lebis niSan-Tvisebas da srialis zedapiris mdebareobas ferdobis amgebi 
qanebis mimarT. amis mixedviT avtori mewyrebs yofs 3 jgufad: asekven-
tur, konsekventur da insekventur mewyrebad (ix. nax. 36).  

asekventuria erTgvarovani, araSreebrivi, umetesad Tixovan qanebSi 
warmoqmnili mewyrebi, romelTa srialis zedapiri mrgvalcilindrulia. 
asekventuri mewyrebi SedarebiT iSviaTad, magram aseve damasiaTebelia 
napralovani, araSreebrivi, magari qanebisaTvisac (ix. nax. 36-a). 

konsekventuri — mewyrebi moZraobs Sreebriobis daxrili sibrtyis 
an deluviuri naleqebisa ZiriTadi qanebis gamyofi zedapiris gaswvriv. 

insekventuri — damasiaTebelia Sreebrivi qanebisaTvis. am SemTxveva-
Si mewyrebis srialis zedapiri kveTs qanebis Sreebriobas. 

a. pavlovi warmoSobis xasiaTis mixedviT gamoyofs delapsur da det-
ruziul mewyrebs. pirveli warmoiqmneba ferdobis qveda nawilSi da 
vrceldeba zeviTken miwis masebis Tanmimdevruli Camosrialebis Sede-
gad. meore tipis mewyrebi warmoiqmneba ferdobis zeda nawilSi. 

damewyrili masis konsistenciisa da moZraobis xasiaTis mixedviT ar-
Ceven: denad, plastikur da blokur mewyrebs, xolo mewyruli sxeulis 
agebulebis mixedviT — martiv da rTul an safexurebian mewyrebs, rom-
lebic erTmaneTze ganlagebul ramdenime mewyrisagan Sedgeba. 

moZraobis aqtiurobis mixedviT arCeven: moqmed da uZrav mewyrebs, 
agreTve Tanamedrove da Zvel, zogjer ganamarxebul mewyrebs; Tu moxda 
Zveli mewyris aqtivizacia, vRebulobT ganaxlebul mewyers. 

mewyersawinaaRmdego RonisZiebebi iyofa 3 jgufad (i. popovi): 
1.  RonisZiebebi, romelTa mizania mewyris uSualod gamomwvevi mize-

zebis Sewyveta an Sesusteba; 
2.  RonisZiebebi, romlebic iTvaliswinebs Zvris Zalebis Sesustebas 

an sabjenebis mowyobas qanebis gadaadgilebis SesazRudad; 
3.  RonisZiebebi ferdobis amgebi qanebis fizikuri mdgomareobis ga-

saumjobeseblad. 

 

nax. 37. banketisa (a) da kontrbanketis (b) mowyobis sqema 
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pirveli jgufi iTvaliswinebs iseTi sainJinro nagebobebis agebas, 
romlebic daicavs ferdobs eroziuli an abraziuli procesebisagan: na-
kadis mimmarTveli dambebi, talRamrekli kedlebi, bunebi, talRmWrele-
bi, ferdobis wyalqveSa gamagreba fiCxkoniT an betonis filebiT. 

meore jgufi gulisxmobs ferdobis mosworebas, movakebas, zeda nawi-
lis moWras da kontrbanketis Seqmnas (ix. nax. 37), xelovnuri terasebis da 
sayrdeni kedlebis mowyobas (ix. nax. 38), rkinabetonis sarWebiT mewyruli 
sxeulis damagrebas.  

mesame jgufis RonisZiebebs miekuTvneba mewyruli ubnis Ria da daxu-
ruli drenaJi zedapiruli da gruntis wylebis mocilebis mizniT, qanebis 
eleqtroqimiuri gamagreba, romelic aumjobesebs qanebis fizikur mdgo-
mareobas. 

 

nax. 38. sayrdeni kedeli mewyris ZirSi 

mewyruli procesis Tavidan acileba aseve damokidebulia profilaq-
tikuri RonisZiebebis gatarebaze: unda aikrZalos iseTi samuSaoebi, rom-
lebic xels uwyoben am procesis gaaqtiurebas: ferdobis Ziris CamoWra, 
Txrilis gaWra, ferdobis gadatvirTva nagebobebiT an miwis dayriT, feT-
qebadi da samTo samuSaoebis Catareba, mcenareuli safaris mospoba, fer-
dobis xelovnuri gawylianeba da sxv. 

mSeneblobis dawyebisas mdinaris xeobebSi an zRvis sanapiro ferdo-
bebze saWiroa dadgindes mewyrebis arseboba da maTi aqtiurobis xarisxi. 
Tu mewyeri stabilizebulia, SesaZlebelia mSeneblobis dawyeba, magram 
saWiroa sifrTxile da dakvirvebebis Catareba. 

aqtiuri mewyrebis farglebSi mSenebloba ar aris mizanSewonili, an 
daiSveba mewyersawinaaRmdego RonisZiebaTa sruli kompleqsis ganxorci-
elebis Semdeg. 

mewyeri SeiZleba warmoiSvas sruliad mdgrad ferdobzec miwis samu-
Saoebis Catarebis Sedegad, gansakuTrebiT ferdobis Ziris moWrisa da 
Tixovani qanebis gaSiSvlebis dros. aseTi adgilis gamoyenebisas aucile-
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belia tranSeis gaWra, masSi sayrdeni kedlis amoyvana da amis Semdeg miwis 
samuSaoebis warmoeba. 

gansakuTrebiT didi sifrTxilea saWiro gzis vakisis mSeneblobisas, 
sadac arasakmarisad amovsebuli tranSeebi, moupirkeTebeli arxebi, 
wylis milebis teqnikuri uwesrigoba da sxva faqtorebi xels uwyobs fer-
dobze qanebis fizikuri mdgomareobis Secvlas da mewyris warmoqmnas an 
gaaqtiurebas. 

9.6. karstuli procesebi 

karstuli procesi an karsti ewodeba zedapiruli da miwisqveSa wyle-
bis mier met-naklebad xsnadi qanebis gaxsna-gamotutvas da amis Sedegad 
qanebSi sicarieleebis gaCenas, rac zogjer zedapirze Zabrismagvari 
CaRrmavebebis warmoqmnaSi gamoixateba. karsti geografiuli terminia — 
es aris iugoslaviis Crdilo-dasavleT periferiaze, italiis sazRvarTan 
arsebuli kirqviani plato, sadac es procesi klasikurad aris gamosaxu-
li da pirvelad aRwerili. 

karsti seriozul dabrkolebebs da siZneleebs uqmnis mSeneblobebs, 
gansakuTrebiT hidroteqnikurs. 

karstis warmoqmna da ganviTareba ganpirobebulia adgilmdebareobis 
geologiuri agebulebiT, reliefiT, kirqviani qanebis didi simZlavriT, 
gavrcelebis farTobiT, qanebis wyalSi xsnadobis unariT, qanebis danap-
ralianebiT, gamdinare miwisqveSa wylebis arsebobiT, misi mineralizaci-
iT, klimaturi pirobebiT da a.S (m. gazizovi, 1971). 

yvelaze xsnadi qanebia natriumisa da kaliumis marilebi: qvamarili — 
haliti (NaCl) da silvini (KCl). xsnadobis unari aqvs TabaSirs, anhidrits 
da kirqvas. 

karsti yvelaze ufro xSirad gvxvdeba kirqvebSi, radgan igi farTo-
daa gavrcelebuli bunebaSi da intensiurad danapralianebulia. kirqve-
bis xsnadoba mniSvnelovnad matulobs, Tu wyali Seicavs naxSirorJangs, 
romelic xels uwyobs wyalSi xsnadi kalciumis hidrokarbonatis warmoqmnas: 

CaCO3+H2O+CO2→Ca(HCO3)2 . 
reaqcia Seqcevadia — hidrokarbonatiT gajerebuli wylidan gamoi-

leqeba kalciti. am gziTaa warmoSobili karstul mRvimeebSi arsebuli na-
deni formebi — stalaqtidebi da stalagmitebi. 

karstwarmoqmnis umTavresi faqtoria wylis gamxsneli moqmedeba. am 
procesSi miwisqveSa wylebis garda monawileobs atmosferuli da mdina-
reuli wylebi.  
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nax. 39. zedapiruli karstuli formebi 

procesi miT ufro aqtiurad mimdinareobs, rac naklebia wylis mine-
ralizacia da metia masSi naxSirorJangi. xsnadobaze moqmedebs tempera-
turac. rac ufro xSiria napralebis qseli, miT meti wyali SeaRwevs qanSi. 
wyali xsnis da TandaTanobiT afarToebs napralebs, romlebic gadaiqceva 
sicarieleebad — karstul formebad.  

karstuli moqmedebis bazisi is donea, romlis qveviT aqtiuri kar-
stuli procesi Sewyvetilia. dedamiwis qerqis teqtonikurma moZraobam 
SeiZleba Secvalos am bazisis mdebareoba, rac Sesabamisad gamoiwvevs kar-
stuli procesis gaaqtiurebas an Sesustebas. 

dedamiwis zedapirTan mdebareobis mixedviT arCeven Ria da farul 
karsts. pirvel SemTxvevaSi dakarstuli qanebi ganlagebulia uSualod 
dedamiwis zedapirze, meoreSi — gadafarulia uxsnadi, magram wyalSeRwe-
vadi qanebiT. 

karstis zedapiruli formebidan aRsaniSnavia: kari — wvrili xnulismag-
vari Rari kirqvebis zedapirze, romelic Cndeba atmosferuli wylis mcire 
nakadebis moZraobisas; Zabri, romelic warmoiqmneba zedapirze napralTa 
urTierTgadakveTis an reliefSi arsebuli bunebrivi CaRrmavebis adgilas 
zedapiruli wylis moqmedebiT; pole warmoiqmneba Zabrebis gaerTianebis Se-
degad an karstuli masivis calkeuli ubnebis CawoliT. maTi sigrZe ase-
ulobiT metrsa da kilometrs aRwevs, xolo siRrme — ramdenime metrs. 

karstis miwisqveSa formebidan aRsaniSnavia: Wa da Saxti, romlebic 
vertikaluri xvrelebis da napralebis Semdgomi gafarToebiT warmoiSve-
ba; kaverna — dakarstuli qanebis gamoWmis Sedegad warmoSobili uswor-
masworo moyvanilobis sicariele; mRvime — didi zomis sicariele, ro-
melic warmoiSveba miwisqveSa CaqcevebiT.  

eroziis bazisis cvalebadobis Sedegad warmoiSveba ramdenime sarTu-
lad ganlagebuli mRvimeebi, romlebic, rogorc wesi, erTmaneTs ukavSir-
deba. maTTvis damaxasiaTebelia miwisqveSa mdinareebi da tbebi. 
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nax. 40. miwisqveSa karstuli formebi 

karstuli procesebis ganviTarebis siCqaris gansazRvrisaTvis gamoi-
yeneba karstuli procesis aqtiurobis maCvenebeli: 

%100
V
v

A =  , 

sadac v gaxsnili qanis moculobaa anu sicarieleebis jamuri moculoba; 
V — dakarstuli qanebis saerTo moculoba. 
mSenebloba karstul qanebSi garkveul siZneleebTanaa dakavSirebuli 

da xorcieldeba sainJinro-geologiuri kvlevebis Catarebis Semdeg. iye-
neben karstuli sicarieleebis cementacias.  

xsnaris CaWirxvnis Sedegad miiReba miwisqveSa wyalSeuRwevadi barie-
ri (es meTodi gamoiyenes enguris TaRovani kaSxlis mSeneblobis dros). 
arsebobs sxva meTodebic: zedapiruli da miwisqveSa wylebis drenaJi, Wa-
burRilebidan wylis amotumbva, donis daweva da sxv.  

9.7. sufozia, denadi qanebi 

sufozia laTinuri sityvaa da gamoTxras niSnavs. igulisxmeba miwis-
qveSa wylis mier qanebidan wvrili nawilakebis gamotana-gamorecxvis 
procesi, romelsac SeiZleba mohyves zeviT mdebare qanebis dajdoma, Zab-
rebisa da Caqcevebis warmoqmna.  

sufozia karstis msgavsia, im gansxvavebiT, rom am SemTxvevaSi qanebis 
qimiur gaxsnasTan erTad xdeba misi Semadgeneli masalis meqanikuri gamo-
tana, magram ar warmoiqmneba sicarieleebi. 

arCeven meqanikur da qimiur sufozias da maT erTobliobas. es proce-
si mimdinareobs liosur qanebSi, sadac wyali qimiurad xsnis karbonatul 
cements da gamoaqvs Tixovani nawilakebi. 

sufoziis ZiriTadi gamomwvevi mizezia hidrodinamikuri wnevebis 
warmoqmna da amave dros miwisqveSa wylebis kritikuli siCqaris momateba. 
qanis nawilakebis gamotanis Sedegad farTovdeba masSi arsebuli arxebi, 
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matulobs wylis moZraobis siCqare, rac xels uwyobs ufro didi nawila-
kebis gamotanas. 

am procesma SeiZleba gamoiwvios nagebobebis araTanabari jdoma da 
deformaciebi. 

sufoziis xangrZlivma moqmedebam ferdobebze, romlebic agebulia 
Tixian-qviSiani qanebis morigeobiT, SeiZleba gamoiwvios mewyruli de-
formaciebi. 

sufoziis Tavidan asacileblad saWiroa zedapiruli da miwisqveSa 
wylebis regulireba sadrenaJo qselis mowyobiT da qanebis gamofitvis 
intensiurobis Semcireba damcavi safaris gamoyenebiT.  

ferdobis siRrmeSi wylis filtraciis Semcireba SesaZlebelia uku-
filtrebis saSualebiT. kaSxlebis safuZvelSi, maRali filtraciuli 
Tvisebebis mqone qanebSi, sufoziuri deformaciebis Tavidan acilebis 
mizniT, akeTeben Tixis Zirulebs, riTac izrdeba filtraciuli nakadis 
moZraobis gza da mcirdeba hidravlikuri gradienti da filtraciis siC-
qare. zog SemTxvevaSi mimarTaven qanebis fizikuri Tvisebebis gaumjobe-
sebas silikatizaciisa da cementaciis gamoyenebiT. sufoziisadmi aqtiur 
gruntebSi umjobesia ximinjuri tipis saZirkvlebis gamoyeneba. 

denad qanebs uwodeben wyliT gajerebul, dispersiul, fxvier qanebs, 
Cveulebriv alevrolitebs da qviSian Tixebs, romlebic miwis samuSaoebis 
warmoebis dros (samSeneblo qvabuli, samTo gamonamuSevari) moZraobaSi 
modis mZime, blanti siTxis msgavsad. 

denad mdgomareobaSi SeiZleba gadavides sxvadasxva granulometriu-
li Sedgenilobis qviSebi, aseve Tixnarebi da qviSnarebi. 

denadi qanebis warmoqmnis mizezi SeiZleba iyos forebSi arsebuli 
wylis hidrodinamikuri wneva, romelic Cndeba gruntis wylebis wnevaTa 
sxvaobis Sedegad qvabulis gaWris dros.  

denadi qanebis mcire wyalSeRwevadobis gamo hidravlikuri gradien-
ti iwvevs filtraciul wnevas qanis nawilakebze, ris Sedegadac amoZra-
vebs maT gantvirTvis mimarTulebiT, e.i. qvabulisaken. 

mcuravi qanebis Tvisebebis CamoyalibebaSi, hidrodinamikuri pirobe-
bis garda, mniSvnelovania misi Sedgenilobac. ganasxvaveben cru da WeSma-
rit mcurav qanebs.  

cru denad qanebs miekuTvneba qviSebi da xreSovani qanebi, romlebsac 
ara aqvT struqturuli kavSirebi da maRali hidrodinamikuri wnevis gamo 
gadadian denad mdgomareobaSi. isini advilad moZraoben, magram amasTana-
ve advilad gascemen wyals. maTi filtraciis koeficienti sakmaod maRa-
lia (2 da meti m/dRe-RameSi). gamoSrobisas warmoqmnian fxvier masas. 

WeSmarit denad qanebs miekuTvneba alevrolitebi da qviSebi, rom-
lebSic aris Tixovani masalac (Tixovani qviSa, qviSnari).  
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Tixovani koloiduri nawilakebis Semcveloba ganapirobebs kavSirebs 
qviSis marcvlebs Soris. tenis Semwovi koloiduri nawilakebis irgvliv 
SekavSirebuli wylis apkebi asustebs struqturul SeWidulobas da amci-
rebs wyalSeRwevadobas. aseTi qanebi wyals Znelad gascemen, radgan mci-
rea maTi filtraciis koeficienti.  

WeSmariti denadi qanebi gamoSrobis Semdeg gadaiqceva Secementebul 
masad. maTi daSroba an raime qimiuri nivTierebebiT gamagreba Znelia, 
radgan xsnari qanis siRrmeSi ver aRwevs, xolo koloiduri nawilakebis 
SeWidulobis unari ucxo nivTierebebTan sustia.  

denadi qanebi mkveTrad arTulebs mSeneblobas an sasargeblo wiaRi-
seulis mopovebas.  

denadi qanebis winaaRmdeg iyeneben Semdeg RonisZiebebs:  
1) xelovnur daSrobas;  
2) maTi gavrcelebis SezRudvas Spunturi jebiris saSualebiT;  
3) denadi qanebis fizikuri mdgomareobis Secvlas teqnikuri melio-

raciis meTodebiT (silikatizacia, cementacia, gayinva, eleqtroqimiuri 
gamagreba da a.S.).  

Tu nagebobis konstruqcia fuZis Rrmad ganlagebas moiTxovs, iyene-
ben ximinjur saZirkvlebs, Rrma Websa da kesonebs, romelTa siRrme SeiZ-
leba ramdenime aTeuli metri iyos.  

miwisqveSa samuSaoebis dros gamonamuSevarSi denadi qanis SemoWris 
sawinaaRmdegod gamoiyeneba sangrevis winmswrebi SemomzRudi samagri. 
garda amisa mimarTaven qanebis gayinvas uSualod sangrevis zonaSi. iyene-
ben iseT gamyvan farebs, romelSic iqmneba haeris maRali wneva, rac gamo-
ricxavs sangrevSi denadi qanebis an wylis SemoWras. 

 

nax. 41. denad qanebze ganlagebuli saZirkvlebis sqema 

1. qviSis safari; 2. Tixnari; 3. xreSis fena;  
4. rkinabetonis baliSi; 5. mcuravi qani;  
6. betonis saZirkveli 
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9.8. liosuri qanebis deformaciebi 

liosi ewodeba rbil, fqvilismagvar, mtvrisebr, xSirad makroforian, 
karbonatul, araSreebriv Tixnars. garda tipuri liosebisa, bunebaSi gav-
rcelebulia liosebis daSlisa da xelmeored daleqvis Sedegad miRebu-
li Tixnarebi, qviSnarebi da iSviaTad Tixebi, e.w. liosismagvari qanebi. 
pirveladi liosebisaTvis damaxasiaTebelia erTgvarovneba. liosismagva-
ri qanebi ki xSirad Sreebrivia da Seicavs qanebis namtvrevebsac. 

liosebisaTvis damaxasiaTebelia Zlier cicabo da vertikaluri fer-
dobebi.  

liosebis granulometriul SedgenilobaSi Warbobs mtvrovani fraq-
cia (70-85%), qviSiani fraqcia ar aRemateba 10%-s, xolo Tixovani — 10-
14%-s. liosebis damaxasiaTebeli Tvisebaa maRali forianoba (44-55%), 
garda amisa es qanebi Seicaven makroforebs. teniani klimatis pirobebSi 
liosuri qanebis tenianobaa 10-12%; maTTvis damaxasiaTebelia filtra-
ciuli Tvisebebis anizotropiuloba. 

struqturis daSlisa da gruntis Semkvrivebis gamo liosebis damaxa-
siaTebeli Tvisebaa jdomadoba, romelic viTardeba maTi dasvelebis Se-
degad.  

liosebi:  
1) jdomad deformacias ganicdian sakuTari simZimis Zalis gamo;  
2) jdomad deformacias ganicdian nagebobaTa simZimis Zalis gavleniT;  
3) umniSvnelod jdebian nagebobaTa simZimis Zalis gavleniT da zog-

jer winaswar iburcebian;  
4) xasiaTdebian mdgradi struqturiT da ar reagireben wylis zemoq-

medebaze. 
bunebrivi struqturisa da mcire tenianobis mqone liosebi sakmaod 

mdgrad safuZvels warmoadgenen, magram maT gaaCniaT deformaciis po-
tenciuri unari nagebobis saZirkvelis dasvelebis dros, amitom lioseb-
ze mSenebloba saWiroebs winaswari RonisZiebebis gatarebas.  

RonisZiebaTa SerCeva xdeba teqnikur-ekonomikuri analizis safuZ-
velze, romlis drosac gaTvaliswinebuli unda iqnes:  

1) safuZvlis gruntebis tipi;  
2) jdomadi gruntebis simZlavre da jdomis sidide;  
3) nagebobaTa konstruqciuli Taviseburebebi. 
liosebis Tvisebebis gaumjobesebis fizikur-qimiur xerxebs miekuT-

vneba Termuli xerxi, romelic gulisxmobs gruntebis gamowvas WaburRi-
lebSi cxeli haeris (600-8000C) Wavlis saSualebiT. iyeneben meore xerxsac 
— gruntis siRrmul gamowvas Txevadi an airuli sawvaviT. lioss amagre-
ben silikatizaciis meTodiTac — gruntSi CaWirxnian Txevadi minis 
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xsnars; garda amisa iyeneben cementisa da Tixis xsnars, bitums, fisebsa da 
sxvadasxva masalas (v. obruCevi, 1933).  

9.9. sezonuri da mudmivi mzraloba 

sezonur da mudmiv mzralobas Seiswavlis geokriologia. arsebobs 
gruntebis sezonuri gayinva anu sezonuri mzraloba, romelic SeimCneva 
Semodgoma-zamTarSi.  

sezonurad mzrali gruntebi nagebobaTa safuZvelSi arsebuli aram-
dgradi gruntebia. maTTvis damaxasiaTebelia gayinvis burcva, xolo gal-
xobis Sedegad, piriqiT, grunti dabla iwevs. amgvari araTanabari verti-
kaluri gadaadgileba iwvevs nagebobebis deformacias. gayinvis burcva 
yvelaze kargad vlindeba mtvrisebr Tixnarebsa da qviSnarebSi. 

sezonuri gayinviT gamowveuli burcvis deformaciis gavlena Senobis 
mdgradobaze SeiZleba acilebul iqnes saZirkvlis CaWriT im siRrmemde, 
sadac zamTris gayinvis gavlena aRar SeimCneva.  

gruntebis xangrZlivi gayinvis process, romelic SeiZleba ramdenime 
wlidan aTaseul wlebamde grZeldebodes, mudmivi gayinuloba anu mzra-
loba ewodeba. 

mudmivad mzrali qanebis temperatura maTi erTiani gavrcelebis ad-
gilebSi -50C-ze dabalia; wyvetili gavrcelebis areebSi ki -1,5-20C, xolo 
kunZulovani gavrcelebis zonebSi — 00C. 

moqmedi fenis simZlavre arsebiT gavlenas axdens mSeneblobis piro-
bebze, xolo droSi misi cvalebadobis xasiaTis dadgena ganapirobebs sam-
Seneblo samuSaoTa normalurad warmarTvas. 

mudmivi mzralobis wyebebi SeiZleba iyos uwyveti da fenebrivi. 
fizikuri mdgomareobis mixedviT mudmiv mzralobas yofen 3 saxed: 
1. myarad mzrali, sadac qviSebis, qviSnaris, Tixnaris da Tixis Semad-

geneli nawilakebi SeduRabebulia yinuliT erTian monoliTur masad. 
2. plastikurmzrali — igive qanebi avlenen plastikurobis Tvisebebs, 

magaliTad, ikumSebian datvirTvis qveS, radgan forebi Sevsebulia yinu-
liT da nawilobriv gauyinavi wyliT. 

3. fxviermzrali, rodesac tenianobis simciris gamo qviSiani da xre-
Siani qanebi ar arian SeduRabebuli yinuliT da inarCuneben sifxvieres. 

yinuli mzral qanebSi cementis rols asrulebs. forebSi arsebuli 
yinulis wonis Sefardebas absoluturad mSrali qanis wonasTan yinu-
lovneba ewodeba. mzrali qanebi yinulTan erTad Seicaven gauyinav wyal-
sac. yinulisa da wylis saerTo raodenoba, Sefardebuli absoluturad 
mSral qanTan, Seadgens mudmivad mzrali qanis saerTo tenianobas (pro-
centebSi). 
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mudmivad mzrali qanebis gavrcelebis adgilebSi gamovlinebulia 
mzralobszeda, mzralobSorisi da mzralobqveda miwisqveSa wylebis ho-
rizontebi. 

mzralobzeda wylebi dakavSirebulia moqmed fenasTan da warmoadge-
nen tipur udawnevo gruntis wylebs. isini zamTarSi mTlianad an nawilob-
riv iyinebian.  

mzralobSorisi wylebi metwilad wneviania da mudmivi mzralobis gam-
lxval Sua SreebTanaa dakavSirebuli.  

mzralobqveda miwisqveSa wylebi moZraoben mudmivi mzralobis qveS. 
yvela zemoCamoTvlili wyali urTierTkavSirSia, aqvs rTuli reJimi da 
arsebiT gavlenas axdens nagebobebis mdgradobaze. 

mudmivi mzralobis qanebis gavrcelebis areebSi SeimCneva sxvadasxvag-
vari fizikur-geologiuri movlenebi, romlebmac SeiZleba saSiSroeba Se-
uqmnas mSenebare Tu eqspluataciaSi myof nagebobebs. am TvalsazrisiT sa-
yuradReboa Termokarsti, minayinebi, burcvis gorakebi da solifluqcia. 

Termokarsti. ganamarxebuli yinulebis an yinulovani fxvieri qane-
bis gavrcelebis adgilebSi SeimCneva zedapiruli karstuli formebis 
msgavsi CaRrmavebebi da Caqcevebi. maTi warmoSoba dakavSirebulia miwis-
qveSa yinulis aqa-iq dnobasTan, am movlenas Termokarsti ewodeba. misi 
ganviTareba dakavSirebulia klimaturi pirobebis cvalebadobasTan da 
adamianis sameurneo saqmianobasTan, rogoricaa tyis gaCexva, yamiris aT-
viseba, melioraciuli RonisZiebebi da sxv. 

minayinebi. miwisqveSa wylebis zedapirze gamosvlis adgilebSi, ag-
reTve tbiuri, mdinareuli da miwisqveSa wylebis gayinvis Sedegad zeda-
pirze wneviT amosvlis adgilebSi warmoiqmneba yinulovani nadenebi — mi-
nayinebi. maTi forma damokidebulia adgilmdebareobis morfologiaze 
da SeiZleba mravalferovani iyos. umetesad maT aqvT nadeni formebis, na-
kadebis ganfenebis da yinulis borcvebis saxe. 

mSeneblobisas gansakuTrebiT saSiSia gruntis wylebis minayinebi. wya-
li Sedis Senobebis sardafebSi, miwisqveSa arxebSi da angrevs maT. garda 
amisa minayinebi xSirad arRvevs satransporto komunikaciebs, avsebs xidis 
gasasvlelebs da mwyobridan gamoyavs zedapiruli sadrenaJo nagebobebi. 

minayinebs ebrZvian e.w. gayinvis sartylebiT: gzidan an nagebobidan 
moSorebiT, im adgilebSi, saidanac mosalodnelia minayinis formireba, 
amoiReben mcire siRrmis farTo arxs, romlis qveS grunti swrafad iyine-
ba da warmoiSoba barieri, romelic gzas uRobavs wyals da warmoqmnis mi-
nayins arxis zemoT. minayinebis sawinaaRmdegod gamoiyeneba xelovnuri 
nagebobebic. 

burcvis gorakebi. qanebSi miwisqveSa wylebis SemoWra da misi Sem-
dgomi gayinva iwvevs zedapirze amoburcvis Taviseburi formebis warmoq-
mnas, romelTac burcvis gorakebi ewodeba. isini SeiZleba iyos sezonuri 
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da mravalwliani. sezonuri gvxvdeba danawevrebuli reliefis pirobebSi: 
ferdobebis Ziras, patara mdinareebis xeobebSi, xevebSi da sxv.  

burcvis gorakebi xSirad azianebs Senobebs, maTi deformacia SeiZle-
ba moxdes rogorc gayinvis Sedegad niadagis burcvisas, aseve misi galxo-
bisas. miwisqveSa wylebis moqmedebiT warmoSobil burcvis gorakebs, ro-
melTac gumbaTiseburi moyvaniloba aqvT, ewodeba hidrolakoliTebi.  
maTi diametri ramdenime aTeul da zogjer aseul metrs aRwevs.  

solifluqcia ewodeba ferdobis gaswvriv wyalgajerebuli fxvieri 
naleqebis gadaadgilebas, romelic gamowveulia simZimis ZaliT da am na-
leqebis perioduli gayinva-galxobiT. solifluqciis warmoSobis Ziri-
Tadi mizezi fxvieri qanebis najeri gatenianebaa, rac ganapirobebs maT 
denad konsistencias. xSirad gadaadgileba xdeba mcire zomis xevebSi da 
warmoiqmneba e.w. miwis nakadebi. 

miuxedavad damcavi sainJinro RonisZiebebis Catarebisa, mudmivi 
mzralobis raionebSi mSeneblobis dros xSiria garTulebani, romlebic 
warmoiSoba Senobebisa da nagebobebis deformaciaSi maTi araTanabari 
jdomis gamo. warmatebuli da uavario mSenebloba bevrad aris damokide-
buli sainJinro-geologiuri pirobebis safuZvlian Seswavlaze. 

9.10. qanebis deformaciebi miwisqveSa samuSaoebis dros 

qanebi dedamiwis qerqSi mudmivad daZabul mdgomareobaSi imyofeba, 
rasac ZiriTadad maTi wona ganapirobebs. es daZabuloba emorCileba hid-
rostatikur kanons, e.i. damokidebulia qanebis ganlagebis siRrmeze da 
maT moculobiT wonaze. qanebis bunebrivad daZabul mdgomareobaze arse-
biT gavlenas axdens teqtonikuri faqtoric. miwis qerqis rogorc naoWa, 
agreTve wyvetiTi deformaciebi xels uwyoben hidrostatikuri wnevis 
gazrdas. 

bunebrivad daZabul pirobebSi myof qanebSi samTo gamonamuSevris 
gayvana, e.i. miwis wiaRidan qanis garkveuli moculobis amoReba, iwvevs 
wonasworuli hidrostatikuri pirobebis darRvevas da masivSi wnevis ga-
nawilebis mkveTr Secvlas. amitom maTSi warmoiqmneba sxvadasxva xasiaTis 
deformaciebi — zog ubnebSi adgili aqvs qanebis SekumSvas, zogan ki ga-
farToebas da Zvras. 

gvirabis siaxloves SeimCneva daZabulobis koncentracia, romelic 
samTo wnevis saxelwodebiTaa cnobili. icvleba qanebis fizikuri mdgoma-
reoba, isini napraldebian, imsxvrevian, fxvierdebian da xSirad iburcebian. 

am movlenis Sesasusteblad samTo gamonamuSevrebSi iyeneben samagrs. 
amrigad, warmoiqmneba orkomponentiani anu binaruli sistema: geologiu-
ri garemo da samTo gamonamuSevari samagriTurT, romlis erToblivi mu-
Saoba uzrunvelyofs samTo samuSaoebis normalurad warmarTvas.  
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wnevas, romelsac gamonamuSevris garemomcveli qanebi gadascemen sa-
magrs da kedlebs — samTo wneva ewodeba.  

wnevebis gadanawilebis gamo qanebi gadaadgildebian gamomuSavebuli 
sivrcisaken, ris gamoc gvirabis samagrze aRiniSneba wnevis intensiuri 
ganviTareba. igi deformacias ganicdis, gamodis mwyobridan da saWiroebs 
gadamagrebas an Secvlas. 

amrigad, samTo wnevad SeiZleba miviRoT dawolis is sidide, romel-
sac gvirabSi qani aviTarebs samagris erTeul farTobze. samTo wnevis si-
dide damokidebulia: ubnis geologiur agebulebaze, qanebis Tvisebebze, 
gamonamuSevris ganlagebis siRrmeze, ganivkveTze, konstruqciaze da sa-
magris xasiaTze. 

maRali samTo wnevebi aRiniSneba rTul geologiur da teqtonikur pi-
robebSi, sadac aris intensiuri danaoWeba, wyvetiTi aSlilobebi, xolo 
qanebs axasiaTebs dabali fizikur-meqanikuri Tvisebebi. am mxriv gamoir-
Ceva Tixebi da Tixovani qanebi, romlebic ganicdian plastikur deforma-
ciebs, iburcebian da seriozul siZneleebs qmnian miwisqveSa mSeneblobi-
sa da sasargeblo wiaRiseulis damuSavebis dros. 

zedapiris Zvras samTo saqmeSi uwodeben im qanebis deformacias, 
romlebic uSualod samTo gamonamuSevrebis zeviT arian ganlagebuli. 
dedamiwis zedapirze warmoqmnil Caqcevebsa da gaRunvebs ewodeba Zvris 
anu jdomis mulda. 

zedapiris Zvris sidide damokidebulia wiaRidan amoRebuli qanis ma-
sis moculobaze da masivis simtkiceze. 

 

nax. 42. zedapiruli Zvrebi miwisqveSa gamonamuSevrebis gavleniT 

a — Sreebis Tarazuli ganlagebisas; b— Sreebis daxrili ganlagebisas; 
abc — miwis zedapiris sawyisi mdebareoba;  
adc — jdomis muldis zedapiri;  
1— qvanaxSiris fena; 2 — gamomuSavebuli sivrce 
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zedapiris Zvra iwyeba gvirabis TaRSi Sreebis deformaciiT da danap-
ralianebiT, rasac TandaTan mohyveba zeviT mdebare Sreebis gadaadgile-
ba. mtkice qanebSi gayvanil mcire moculobis gvirabSi es procesi xan-
grZlivia, sust qanebSi masivis deformacia ufro swrafad aRwevs zedapi-
ramde, sadac SeimCneva napralebi, Caqcevebi da zedapiris araTanabari Ca-
Runva. 

Tu plastikuri qanebi mtkice qanebis qveS mdebareobs, jdomis muldis 
warmoqmnisas zedapiris Secvla ufro mkveTria, vidre maSin, rodesac isi-
ni ganlagebuli arian mtkice qanebze. 

jdomis muldis sidide damokidebulia gamonamuSevris ganlagebis 
siRrmeze. radgan Zvra vrceldeba ara marto vertikalurad, aramed hori-
zontisadmi garkveuli kuTxiTac, romelsac Zvris kuTxe ewodeba, jdomis 
muldis farTobi gacilebiT metia gamomuSavebuli sivrcis farTobze. 
Zvris kuTxis sidide damokidebulia qanebis fizikur-meqanikur Tvisebeb-
ze. Sreebis horizontaluri mdebareobis dros mtkice qanebSi misi sidide 
sakmaod maRalia (80-850), sust qanebSi ki mkveTrad klebulobs (600).  

qanis masivis Zvris xangrZlivoba, garda miwisqveSa gamonamuSevrebis 
siRrmisa, damokidebulia qanebis fizikur-meqanikur Tvisebebze. jdo-
mis muldis formireba SeiZleba grZeldebodes Tveebisa da wlebis gan-
mavlobaSi. 

jdomis process mniSvnelovnad aCqarebs plastikuri qanebis arseboba 
an qanebis danapralianeba. 

miwisqveSa gamomuSavebuli sivrcis siaxloves warmoqmnili qanebis 
deformaciebi xSirad iwvevs zemdebare Sreebis daZvra-gadaadgilebas, 
rac dedamiwis zedapirze gamovlindeba Senoba-nagebobebis dazianebasa 
da ngrevaSi. 

im adgilebSi, sadac aris zedapiris Zvris warmoqmnis saSiSroeba, sa-
Wiroa gaTvaliswinebul iqnes sameurneo nagebobaTa da sacxovrebeli sax-
lebis SesaZlo deformaciaTa xasiaTi. jdomis muldis centralur nawil-
Si nagebobaTa dajdoma metwilad Tanabrad xdeba. am mxriv ufro saSiSia 
muldis periferiuli nawilebi, sadac zedapiris araTanabari gadaadgi-
lebis gamo Senobebi mniSvnelovnad ziandeba. 

es sakiTxebi samTo warmoebaSi momuSave inJiner geologebs exeba. maT 
markSeiderebTan erTad unda gaiTvaliswinon geologiuri Wrilis yvela 
Tavisebureba da gansazRvron zedapiris SesaZlo deformaciaTa intensi-
uroba da sidide.  

zedapiris Zvris prognozisaTvis saWiroa masivis geologiuri piro-
bebis codna da swori gaangariSebebis Sesruleba. 
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9.11. sainJinro geologia, dakavSirebuli samSeneblo samuSaoebTan 

samSeneblo samuSaoebi garkveul zemoqmedebas axdens garemoze da 
cvlis qanebis fizikur mdgomareobasa da Tvisebebs. TiToeul nagebobas 
Tavisi specifika axasiaTebs, ris mixedviTac nagebobebi iyofa 5 klasad:  

pirveli klasis nagebobebSi Sedis hidroteqnikuri, saxelmwifoebri-
vi mniSvnelobis Senobebi, samrewvelo da satransporto obieqtebi, ro-
melTa saeqspluatacio vada ganisazRvreba 60 da meti wliT.  

meore klasis nagebobebSi Sedis kapitaluri sacxovrebeli Senobebi, 
elevatorebi, samedicino da saswavlo samecniero dawesebulebebi, ro-
melTa saeqspluatacio vada 40 weli da metia. 

mesame klasis nagebobebSi Sedis masobrivi mSeneblobisas gamosayene-
beli gamartivebuli tipis nagebobebi, romelTa saeqspluatacio vada <40 
welze. 

meoTxe klasis nagebobebSi Sedis droebiTi nagebobebi, sacxovrebeli 
saxlebi, sawyobebi da droebiTi saTavsebi, romelTa saeqspluatacio vada 
5-10 welia. 

klasgareSe nagebobebs ganekuTvneba istoriuli mniSvnelobis monu-
menturi nagebobebi an iseTi obieqtebi, romlebic xangrZliv periodzea 
(100 weli da meti) gaTvlili. 

zemoaRniSnuli klasifikaciis mixedviT ganisazRvreba sainJinro-
geologiuri kvlevebis detaluroba da moculobebi. 

sainJinro mSeneblobebisaTvis pirveli stadia proeqtia, romlis Se-
sadgenad saWiroa sakvlevi teritoriis socialur-ekonomikuri, topog-
rafiuli, geodeziuri, sainJinro-geologiuri, hidrogeologiuri da eko-
logiuri Seswavla da am informaciis safuZvelze mSeneblobasTan dakav-
Sirebuli yvela sakiTxis Sefaseba. 

saerTaSoriso standartebis Sesabamisad proeqtis Sedgenisa da rea-
lizaciisaTvis miRebulia 2 etapi: mSeneblobiswina da Tanmxvedri. 

mSeneblobiswina etapze tardeba proeqtis SedgenisaTvis aucilebeli 
samuSaoebis kompleqsi, ganisazRvreba mSeneblobis strategia, materia-
luri da organizaciuli sakiTxebis dasabuTeba.  

mSeneblobis Tanmxvedr etapze mSeneblobis procesSi xdeba teqniku-
ri detalebis dazusteba. 

orive etapze gaTvaliswinebulia sainJinro-geologiuri kvlevebis mo-
culobebi, romelTa ZiriTadi nawili sruldeba mSeneblobis wina etapze. 
mSeneblobis Tanmxvedr sainJinro-geologiur  samuSaoebSi Sedis damate-
biTi moculobebis Sesruleba da prognozuli monacemebis Semowmeba. 

sainJinro-geologiuri kvlevebis xasiaTi, moculoba da Tanmimdev-
roba damokidebulia asagebi obieqtis gabaritebze, formaze da geologi-
uri pirobebis sirTuleze.  
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saqalaqo da samrewvelo obieqtebis mSeneblobisas sainJinro-geolo-
giuri kvlevebis safuZvelze ganisazRvreba asagebi Senobis SesaZlo jdo-
mis prognozireba.  

SenobisaTvis gansakuTrebiT saSiSia araTanabari jdoma, rac gamowve-
ulia araerTgvarovani geologiuri pirobebiT, saZirkvlis qanebis gan-
sxvavebuli fizikur-meqanikuri TvisebebiT, saZirkvlis fuZeze araTana-
bari datvirTviT, konstruqciulad sxvadasxva tipis saZirkvlebis gamo-
yenebiT da SesaZlebelia, mezoblad arsebuli Senobebis gavleniT. 

Senobis saZirkvlebis sainJinro-geologiuri da hidrogeologiuri 
gamokvlevebis dros saZiebo samuSaoebi moicavs rogorc sainJinro-
geologiuri TvalsazrisiT aramdgrad, aseve mdgrad qanebsac. labora-
toriis saSualebiT ganisazRvreba yvela saxesxvaobis qanis sainJinro-
geologiuri da wylovani Tvisebebi. 

sainJinro-geologiuri kvlevebi tardeba Senobebis mTliani an nawi-
lobrivi rekonstruqciis (sarTulebis daSeneba da sxva xasiaTis cvlile-
bebi) drosac. 

saZirkvlis qanebis amtanobis unaris gamokvlevisas gasaTvaliswine-
belia, rom Senobis wonis xangrZlivi gavleniT isini Semkvrivebulia da 
aqvT Warbi amtanobis unari. qviSiani qanebi aseT mdgomareobas iZens mSe-
neblobis damTavrebidan erTi wlis Semdeg, qviSian-Tixiani — 1,5-2,0 wlis 
Semdeg, Tixebi — 2-3 wlis Semdeg. saZirkvlis qanebis amtanobis unaris Se-
mowmeba xdeba uSualod saZirkvlidan aRebuli nimuSis meqanikuri Tvise-
bebis SedarebiT Senobis konturis gareT aRebul imave tipis nimuSTan. 

gzebis mSeneblobis mizniT sainJinro-geologiuri kvlevebi 2 eta-
pad mimdinareobs: mSeneblobiswina — saproeqto, da mSeneblobis para-
lelurad. 

saproeqto stadiaSi sainJinro-geologiuri kvlevebis amocanaa gzis 
trasis optimaluri variantis SerCeva, romlis mTavari kriteriumebia:  

1) gzis SemaerTebel punqtebs Soris umoklesi manZili; 
2) transportis moZraobisaTvis mosaxerxebeli grZivi profili da 

gegma; 
3) mSeneblobisaTvis aucilebeli samSeneblo da miwis samuSaoebis mi-

nimaluri moculoba. 
trasis optimaluri variantis SerCevisaTvis gankuTvnili sainJinro-

geologiuri kvlevebis dros mTavari yuradReba eqceva bunebrivi gare-
mos ZiriTad elementebs: reliefs, geologiur agebulebas, geologiuri 
procesebisa da movlenebis gavrcelebas, samSeneblo masalebis sabadoe-
bis gamoyenebis SesaZleblobebs da ekologiuri mdgomareobis dacvas. 

pirvel etapze TiToeul saproeqto variantze tardeba samuSaoebis 
kompleqsi: topografiuli, geodeziuri, grZivi da ganivi profilireba, 
sainJinro-geologiuri agegmva (misi masStabi da farTobi damokidebulia 
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geologiuri pirobebis sirTuleze da Seswavlilobis doneze.). saWiroe-
bis SemTxvevaSi tardeba geofizikuri samuSaoebic. trasis erTgvarovani 
ubnebisaTvis igeba tipuri ganivi Wrilebi miwis vakisis konstruqciebiT. 
Wrilebis daproeqtebisas yuradReba eqceva qanebis gamofitvis xarisxs, 
napralovnebas, maT daZabul mdgomareobas. 

miwayrilebis sainJinro-geologiuri pirobebis Sefasebisas yuradRe-
ba eqceva ZiriTadi yrilis safuZvlis qanebis mdgomareobas. maRali (20-25 
m) yrilebis safuZvlis qanebze datvirTva 0,4-0,5 mpa-s aRwevs. aseTi si-
maRlis orliandagiani rkinigzis yrilis fuZis sigane 120 m-s aRwevs, xo-
lo ferdobis daxra 1:3; yrilisaTvis yvela qania gamosadegi, magram upi-
ratesobas aniWeben RorRs, xreSs da kaWar-kenWnars. 

sainJinro-geologiuri kvlevebi grZeldeba gzis vakisis mowyobis 
drosac, romlebic iTvaliswineben qanebis fizikur-meqanikuri Tvisebe-
bis kvlevebs savele pirobebSi, prognozuli monacemebis da geologiuri 
Wrilebis elementebis Semowmebas da a.S. 

gansakuTrebuli yuradReba eqceva saxide gadasasvlelebsa da gvira-
bebs, maT portalur nawilebs, xidebis misasvlelebsa da burjebs. aseTi 
adgilebi saguldagulod, detalurad Seiswavleba.  

hidroteqnikuri nagebobebi moiTxovs didi moculobisa da detalu-
robis sainJinro-geologiuri kvlevebis Catarebas. kaSxlis asagebad mom-
zadebuli qvabuli ukve warmoadgens rTul nagebobas, romelic moiTxovs 
geologiuri pirobebis yovelmxriv Seswavlas. 

gansakuTrebiT mniSvnelovania fuZeSi qanebis Semkvrivebis, kaSxal-
qveSa da SemovliTi filtraciis, filtraciuli deformaciebis, sufozi-
isa da karstis gaaqtiurebis, wyalsacavis napirebis gadamuSavebis inten-
siurobis da mewyruli procesebis gaaqtiurebis prognozireba. 

hidroteqnikuri nagebobebi iyofa ZiriTad (kaSxlebi, wyalsagdebebi, 
saderivacio gvirabebi da arxebi, wneviani milsadenebi, hidroeleqtro-
sadguris Senobebi) da damxmare (zRudarebi, safari kedlebi, wyalsarini 
gvirabebi, arxebi da a.S.) nagebobebad. 

hidroteqnikuri proeqtis Sedgenis pirvel etapze muSavdeba mdina-
ris kompleqsuri gamoyenebis sqema. tardeba mdinaris xeobisa da mimdeba-
re teritoriis saSualomasStabiani sainJinro-geologiuri agegmva. de-
taluri sainJinro-geologiuri msxvilmasStabiani (1:1000-1:5000) ageg-
mviT ifareba winaswar SerCeuli ubnebi. hidrogeologiuri samuSaoebiT 
Seiswavleba qanebis filtraciuli Tvisebebi da keTdeba filtraciuli 
deformaciebis prognozireba kaSxlis agebis adgilze da mis safuZvelSi.  

ufro detaluri sainJinro-geologiuri kvlevebi mimdinareobs hid-
roteqnikuri obieqtis ganlagebis adgilis sabolood SerCevis Semdeg. es 
samuSaoebi tardeba msxvili hidrokvanZebis ganlagebis adgilebSi, Ziri-
Tadad kaSxlebze (napralovnebis Seswavla, xolo seismurad aqtiur raio-



irakli miqaZe 

 248 

nebSi — mikroseismuri daraioneba), saderivacio arxebze, gvirabebsa da 
wyalsacavebze. momavali datborvis teritoriis farglebSi Seiswavleba 
qanebis filtraciuli Tvisebebi da keTdeba napirebis SesaZlo gadamuSa-
vebis prognozi.  

mSeneblos periodSi sainJinro-geologiuri kvlevebi Sedis daskvniT 
stadiaSi. am dros grZeldeba uSualod nagebobis kontaqtSi myofi qane-
bis Seswavla, gvirabebSi mimdinareobs geologiuri dakvirvebebi, muSav-
deba hidroteqnikuri obieqtebis damcavi sainJinro RonisZiebaTa racio-
naluri sqema. gansakuTrebuli yuradReba eqceva garemosdacviTi Ronis-
Ziebebis dagegmvasa da maT etapobriv Sesrulebas.  

miwisqveSa mSeneblobebi dakavSirebulia sasargeblo wiaRiseulis 
mopovebisaTvis aucilebeli samTo gamonamuSevrebis gayvanasTan, saeq-
spluataciod momzadebasTan, aseve satransporto da sxva daniSnulebis 
gvirabebisa da miwisqveSa sivrceebis SeqmnasTan. 

miwisqveSa mSeneblobebis daproeqtebis dros sainJinro-geologiuri 
kvlevebis saSualebiT moipoveba informacia qanebis simtkicis da defor-
maciuli Tvisebebis, samTo masivis bunebrivi daZabuli mdgomareobis da 
misi SesaZlo saxecvlilebis Sesaxeb. garda amisa keTdeba miwisqveSa samu-
Saoebis Sesrulebisas mosalodneli geologiuri procesebisa da movle-
nebis prognozireba.  

maRalmTian regionebSi da wylis qveS gvirabebis daproeqtebisaTvis 
saWiro sainJinro-geologiuri kvlevebi SezRudulia saZiebo gamonamu-
Sevrebis gayvanis sirTulis da SezRudulobis gamo. 

didi qalaqebis farglebSi sxvadasxva daniSnulebis obieqtebis miwis-
qveSa sivrceebSi ganTavseba sul ufro farTod inergeba. am tipis nagebo-
bebs miekuTvneba: miwisqveSa gadasasvlelebi, komunaluri nagebobebi, saw-
yobebi, macivrebi, navTobisa da gazis sacavebi, samoqalaqo Tavdacvis 
obieqtebi, saavtomobilo da sarkinigzo xazebi da sadgurebi, metros 
satransporto qseli da a.S.  

qalaqis farglebSi miwisqveSa mSeneblobebis daproeqtebisas iqmneba 
aucilebloba gaTvaliswinebul iqnes is uaryofiTi zegavlena, romelic 
SesaZlebelia, rom Seiqmnas miwisqveSa nagebobebisa da maTi eqsploataci-
is Sedegad. es gansakuTrebiT exeba miwisqveSa satransporto qselebs, 
radgan am dros mosalodnelia rxevebisa da vibraciis gadacema sacxovre-
beli Senobebis saZirkvlebze. amis gamo SesaZlebelia, rom daibzaros da 
dairRves nagebobebis mdgradoba. am uaryofiTi zegavlenis Sesamcireb-
lad aucilebelia sainJinro-geologiuri kvlevebis Catareba, romelTa 
masStabi damokidebulia geologiuri pirobebis sirTuleze.  

mcire siRrmeze ganlagebuli miwisqveSa nagebobebis konstruqciebi 
da fuZe-saZirkvlebi maT qveviT mdebare qanebs gadascemen datvirTvebs, 
romelTa sidide mSeneblobis procesSi amoRebuli qanebis woniT gamow-
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veul datvirTvebs ar aRemateba. am SemTxvevaSi gansakuTrebiT yuradReba 
eqceva TaRur nawilSi ganlagebuli qanebis sainJinro-geologiuri da 
hidrogeologiuri Tvisebebis da parametrebis gansazRvras. 

metad specifikuria milsadenebiT navTobis, navTobproduqtebis, 
bunebrivi airis, wylis, cementis, fqvilis da a.S. transportireba, radgan 
maTi gadatana xSir SemTxvevebSi xdeba Zalian did manZilebze.  

milsadenebi aris ramdenime tipis: miwiszeda, naxevrad miwisqveSa da mi-
wisqveSa. maT gaswvriv ganlagebulia satumbi sadgurebi, rezervuarebi, 
kompresorebi, Senoba-nagebobebi, saavario moednebi da a.S., romelTa dap-
roeqtebisaTvis aucilebelia sainJinro-geologiuri kvlevebis Catareba. 

milsadenebis eqspluataciis procesSi warmoiqmneba meqanikuri, tem-
peraturuli da wneviT gamowveuli deformaciebi, rasac SeiZleba xeli 
Seuwyos qanebis aramdgradobam. am mizezebiT SesaZlebelia milsadenis 
gadaadgileba da hermetizaciis darRveva SeduRebis adgilebSi. 

sainJinro-geologiuri kvlevebis sizuste gansakuTrebiT mniSvnelo-
vania mdinareTa xeobebis gadakveTis ubnebze. am dros yuradReba eqceva 
eroziis procesebis intensivobas, seismurobas, moxetiale denebis arse-
bobas, gruntis wylebis ganlagebas, mzrali qanebis arsebobas da a.S. 

sainJinro-geologiuri kvlevebis intensivoba izrdeba mewyruli, da-
karstuli da sxva rTuli ubnebis gadakveTisas (d. CxeiZe, 1979).  
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ucxo da sagnobrivi terminebis ganmarteba 

a 

abrazia — wylis talRebisa da moqcevis Sedegad wyalsatevebis (okea-
neebis, zRvebis, tbebis, sagubarebis) sanapiro zonaSi qanebis meqanikuri 
ngreva da wylis mier damsxvreuli da ativnarebuli masis gadaadgileba; 
abraziis Sedegad iqmneba reliefis specifikuri formebi: abraziuli sa-
fexurebi, talRis moqcevis wyalqveSa budeebi, plaJebi, abraziuli tera-
sebi an platformebi. 

absorbcia — gruntis nawilakebis mier nivTierebaTa fizikuri STan-
Tqma xsnarebidan. 

adsorbcia — sxvadasxva nivTierebaTa fizikuri zedapiruli STan-
Tqma wylis xsnarebidan, gruntis dispersiuli nawilakebis mier. 

azonaluri wylebi — miwisqveSa wylebi, romlebic ar arian dakavSi-
rebuli horizontalur (klimatur) da vertikalur (hidrodinamikur) zo-
nalobasTan. 

azotiani wylebi — bunebrivi wylebi, romlebic Seicaven azots da mis 
Tanmdev iSviaT gazebs (heliums, neons, argons, kriptons, qsenons da a.S.) 
gaxsnil mdgomareobaSi. 

ariduli zona — teritoria, romlisaTvisac damaxasiaTebelia mSra-
li (ariduli) klimati, sadac aorTqleba sWarbobs naleqebs. 

arteziuli wylebi — miwisqveSa wylebi, romlebic mdebareoben wyalga-
umtar fenebs Soris, imyofebian dawnevis qveS da maTi doneebi WaburRile-
biT gaxsnis SemTxvevaSi mdebareoben wyalSemcveli fenis saxuravis zeviT. 

asekventuri mewyrebi — mewyrebi, ganviTarebuli erTgvarovan (araS-
reebriv) qanebSi; qanebis gadaadgileba xdeba dacurebis dinamikuri zeda-
piris mrudze. 

aRmavali wyaro — wyaro, romelsac aqvs aRmavali nakadi. 

b 

biosfero — globaluri TviTmowesrigebuli Ria sistema, romelic 
cocxali organizmebis warsuli da Tanamedrove saqmianobis gavleniT mo-
icavs liTosferos, hidrosferos da atmosferos umetesi nawilis nivTi-
erebebs da gardaqmnis maT. 

biocenozi — cocxali arsebebis erToblioba (mikroorganizmebi, mce-
nareebi, cxovelebi), romlebic cxovroben erTsa da imave biosivrceSi. 
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budobi — dedamiwis wiaRSi an mis zedapirze samrewvelo mniSvnelobis 
bunebrivi mineraluri nedleulis dagroveba. 

bunebrivi gazi — gazebi, romlebic avseben qanebis forebsa da sxva si-
carieleebs da romlebsac Seicaven mineralebi da miwisqveSa wylebi. 

burRva — umeteswilad saburRi instrumentis gamoyenebiT, qanebis 
damsxvrevis da sangrevidan mocilebis gziT, wriuli formis siRrmuli 
samTo gamonamuSevris gayvanis procesi. 

g 

gazkondensati — maRali wnevebis pirobebSi navTobSi gaxsnili gazi, 
romelic meTanTan erTad didi raodenobiT Seicavs mis homologebs da 
Txevad parafinul, naftenur da aromatul naxSirwyalbadebs. 

gazsacavi — bunebrivi an xelovnuri saTavsi didi moculobis gazis 
Sesanaxad da misi miwodebis mosawesrigeblad gazis araTanabarzomieri 
moxmarebis pirobebSi. 

gazuri reJimi — navTobis budobis muSaobis reJimi, romlis drosac 
navTobi gamoidevneba WaburRilebis sangrevisken gafarToebuli gazis 
SedarebiT moZravi masisagan, romlebic fenaSi wnevis dawevis gamo gada-
vidnen gaxsnilidan Tavisufal mdgomareobaSi. 

gazuri faqtori — bunebrivi gazis raodenoba (m3), romelsac Seicavs 
1 tona an 1 m3 gazi. 

gazwneviani wylebi — wylebi, romlebic amodian napralebis an Wabur-
Rilebis saSualebiT gazis wneviT an wyalSi gaxsnili gazis wylebidan ga-
moyofis Semdeg. 

gazis sabado — gazis budobebis erToblioba, romlebic miekuTvneba 
miwis zedapiris garkveul ubans da kontroldebian erTiani struqturu-
li elementiT. 

gajirjveba — Tixovani gruntebis moculobis gadideba (gafuebas) wyal-
Tan urTierTqmedebis dros. 

geizerebi — cxeli wylis da orTqlis Sadrevnebi, romlebic gavrce-
lebulia Tanamedrove an axlo periodSi Camqral vulkanebTan, sadac mim-
dinareobs Tburi energiis intensiuri modineba magmuri keridan. 

geoantiklini — 2000 km-mde sigrZis da 50-150 km siganis dedamiwis 
qerqis xazobrivi, asimetriuli amaRlebebi, romlebic gamoyofen erTma-
neTisagan CaRrmavebul geosinklinebs. 

geologiuri asaki — garkveuli geologiuri movlenidan (mTis qane-
bis Sreebis daleqva, zRvis transgresia an regresia, lavebis amofrqveva 
da aS.) gasuli dro; ganasxvaveben absolutur da SefardebiT geologiur 
asaks. 
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geologiuri saukune — geologiuri epoqis geoqronologiuri qve-
danayofi, drois monakveTi, romlis ganmavlobaSic daileqa geologiuri 
sarTulis amgebi garkveuli simZlavris qanebi. izotopiuri gamokvleve-
bis Tanaxmad geologiuri saukunis xangrZlivoba Seadgens paleozouri 
erisaTvis — 10 mln wels, mezozourisa da kainozouri erebisaTvis — 
daaxloebiT 5-6 mln wels. 

geologiuri Wrili — dedamiwis qerqis vertikaluri kveTi misi zeda-
piridan siRrmeSi. 

geosinklini — dedamiwis qerqis moZravi nawili, romelic aqtiurad 
iZireba xangrZliv geologiur droSi da sadac grovdeba didi simZlavris 
naleqebi. 

geoTermuli gradienti — sidide, romliTac izrdeba temperatura 
siRrmis (1 an 100 metriT) zrdasTan erTad; saSualod yovel 100 metrSi 
temperatura izrdeba 30-iT. 

geoTermuli resursebi — dedamiwis siRrmuli, Tburi resursebi, ro-
melTa eqspluatacia SesaZlebelia Tanamedrove teqnikuri saSualebebiT. 

geofizika — mecnierebis kompleqsi, romelic fizikuri meTodebis 
saSualebiT ikvlevs dedamiwis warmoSobas, evolucias, agebulebas da bu-
nebriv da teqnogenur procesebs, romlebTac adgili aqvT dedamiwis siR-
rmeSi da mis garsebSi (atmosferoSi, hidrosferoSi, liTosferoSi da 
a.S.). 

geoqimia — mecniereba, romelic swavlobs qimiuri elementebis gav-
rcelebas, ganawilebas da migracias dedamiwis geosferoebSi. 

graniti — kristaluri, intruziuli, iSviaTad metasomaturi, mJave 
mTis qani, romelic Sedgeba kvarcis, qarsis da mindvris Spatisagan.  

gravitaciuli wyali — wyali, romelic gadaadgildeba simZimis Za-
liT; masze moqmedebs hidrostatikuri dawneva. 

grifoni — miwisqveSa wylis nakadi, romelic gamodis fenidan da war-
moadgens wyaros nawils. 

gruntebis melioracia — gruntebis Tvisebebis xelovnuri gaumjo-
beseba sxvadasxva saxeobebis mSeneblobis Sedegad. 

gruntis wylebi — miwis zedapiridan pirveli wyalSemcveli hori-
zonti, romelic mdebareobs pirvel wyalgaumtar fenaze da aqvs Tavisu-
fali wylis zedapiri. 

d 

debiti — wylis moculoba, romelsac iZleva WaburRili, wyaro an Wa. 
depresiis Zabri — udawnevo wylebis Tavisufali zedapiris an dawne-

viani wylebis piezometriuli donis daweva gamonamuSevridan wylis amo-
qaCvis dros.  
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dehidratacia — qanebidan wylis gamoyofis procesi. 
diabazi — fuZe magmuri qanebis (bazaltisa da doleritis) fuZe ana-

logi. 
dinamikuri done — miwisqveSa wylebis done, romelic daiwia amoqaC-

vis Sedegad an amoiwia wylis Catumbvis Sedegad. 
dinamikuri maragebi — miwisqveSa wylebis nakadis bunebrivi xarji. 
drenaJi — gruntis wylebis donis daweva sxvadasxva drenebiT (hori-

zontaluriT an vertikaluriT) Warbteniani miwebis daSrobis mizniT. 

e 

ekosistema — specifikuri fizikur-qimiuri garemos (biotopi) coc-
xali organizmebis erToblioba (biocenozi). 

ekosfero — biosferosa da parabiosferuli garemos mier Seqmnili 
sistema (atmosferos qveda nawili da Rrma danaleqi fenebi). 

v 

vadozuri wylebi — atmosferuli warmoSobis miwisqveSa wylebi. 
vokliuzebi — karstebTan dakavSirebuli didi, magram arastabiluri 

debitis wyaroebi.  
vulkanuri wylebi — wylebi, romlebic gamodian vulkanuri lavebi-

dan, maTi gacivebis dros an orTqlis kondensacia vulkanis amofrqvevis 
dros.  

i 

izopiezebi — izoxazebi rukaze an gegmaze, romelebic aerTeben iden-
tur piezometrul doneebs. 

insekventuri mewyrebi — mewyrebi, sadac dacurebis sibrtye kveTs 
Sreobriobis zedapirs. 

istoriuli geologia — mecniereba, romelic Seiswavlis dedamiwis 
geologiuri ganviTarebis istorias. 

infiltraciuli wylebi — miwisqveSa wylebi, romlebic warmoiqmneba 
qanebis forebsa da napralebSi atmosferuli naleqebis CaJonvis Sedegad.  

iuvenuri wylebi — wylebi, romlebic warmoSobili arian did siRrme-
ebSi orTqlisagan da SesaZlebelia, wyalbadisa da Jangbadis disocire-
buli atomebisagan. 

k 

karsti — xsnadi qanebis gamotutvis procesi. 



sainJinro geologia 

 255

kapilaruli wyali — miwisqveSa wyali, romelic srulad an nawilob-
riv avsebs kapilarul sicarieleebs.  

konsekventuri mewyrebi — mewyrebi, romlebic moZraoben Sreebrio-
bis daxrili sibrtyis an mkvidri da deluviuri naleqebis gamyofi zeda-
piris gaswvriv. 

konstituciuri wyali — mineralSi arsebuli wyali, romelic Sedis 
mis kristalur badeSi ionebis (OH, H+) saxiT ise, rom TviT wyali warmoiq-
mneba mxolod mineralis srulad daSlis Semdeg.  

kristalizaciuri wyali — wyali mineralebSi, romelic imyofeba 
kristalur badeSi H2O molekulebis saxiT. 

l 

laminaruli dineba — xsnaris an gazis dineba calkeuli, Zalian Txe-
li an paraleluri nakadebis saxiT, romlebic ar kveTen erTmaneTs. 

liTologia — geologiis dargi, romelic swavlobs danaleq qanebs 
maTi Semadgenilobis, qimiur-fizikuri Tvisebebis, warmoSobisa da sxva 
parametrebis mixedviT. 

liTosfero — dedamiwis gare, SedarebiT myari garsi, romelic gan-
lagebulia naklebad blant da bevrad plastikur astenosferoze. 

m 

magma — ZiriTadad silikaturi warmoSobis, gamdnari, cecxlovan-Txe-
vadi masa, warmoqmnili dedamiwis qerqSi an zeda mantiaSi da romlisganac 
warmoiqmneba magmuri qanebi. 

magnituri karotaJi — WaburRilSi Casatarebeli geofizikuri kvle-
vis meTodi, damyarebuli mTis qanebis magnituri amTviseblobis principze. 

megantiklinoriumi da megsinklinoriumi — miwis qerqis regiona-
luri antiklinuri da sinklinuri struqturebi, romlebic Sedgebian an-
tiklinebisa da sinklinebis sistemebisagan. 

mewyris bazisi — mewyris dacurebis qveda done. 
mTaTaSua Rrmuli — naoWa mTis sistemebs Soris arsebuli teqtoni-

kuri Rrmuli, Sevsebuli mZlavri damsxvreuli qanebiT, warmoqmnili de-
damiwis qerqis daZirvis da mTaTa sistemis amowevis erTdrouli procese-
bis Sedegad. 

mineraluri resursebi — sasargeblo wiaRiseulis erToblioba, ga-
movlenili regionebis, qveynebis, kontinentebis, okeanis fskeris an 
mTlianad dedamiwis wiaRSi, romlebic misawvdomia samrewvelo gamoyene-
bisaTvis, rogorc wesi, raodenobrivad Sefasebuli geologiuri gamok-
vlevebisa da geologiuri dazvervis gziT. 
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n 
naxSirwyalbadiani gazebi — gazebi, romelTa SemadgenlobaSic War-

boben meTani da misi homologebi: eTani, propani da butani. 
niadagis wylebi — niadagis fenaSi arsebuli miwisqveSa wylebi. 

r 

regresia — xmeleTis amowevis, okeanis fskeris daZirvis an okeaneSi 
wylis moculobis Semcirebis Sedegad gamowveuli zRvis TandaTanobiTi 
ukan daxeva. 

resursuli kompleqsi — garemos mTlianobis (miwis, wylis, bioceno-
zis — anu aqtiuri procesebis) zonis erTeuli, romelic Camoyalibda bu-
nebrivi resursebis aTvisebis garkveul periodSi da romelic iqneba misa-
Rebi, raTa ar dairRves garemo pirobebi. 

s 

samrewvelo wylebi — wylebi, romlebic gaxsnil mdgomareobaSi Sei-
caven samrewvelo mniSvnelobis sasargeblo nivTierebebs (broms, iods, 
radiumsa da sxv.). 

solfatarebi — vulkanebis gavrcelebis zonebSi napralebidan gamo-
yofili 100-2000C temperaturis mqone gazis Wavlebi; upiratesad, Sedgeba 
gogirdovani gazis, gogirdwyalbadis, naxSirorJangisa da wylis or-
Tqlisagan.  

subakvaluri wyaro — wyaro, romelic gamodis wylis qveS, fskerze an 
wyalsatevis kideze. 

sufozia — qanebis gamotutvis da wylis mier nawilakebis gamotanis 
Sedegad miwis zedapiris dajdoma. 

t 

terigenuli naleqebi — fxvieri naleqebi an klasturi qanebi, romle-
bic Sedgebian xmeleTis ngrevis Sedegad warmoqmnili qanebis natexebis an 
mineralebis marcvlebisagan; maTi dagroveba xdeba wyalsatevebSi (zRveb-
Si, tbebSi) an xmeleTze. 

transgresia — xmeleTis daZirvis, okeanis fskeris amowevis an okea-
neSi wylis moculobis momatebis Sedegad, zRvis mier xmeleTis napiris 
TandaTanobiTi dakaveba. 

f 

fenis wneva — wneva, romlis qveS imyofeba siTxe da gazi navTobis bu-
dobSi. 
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fliSuri naleqebi — metad Tu naklebad erTgvarovani, mZlavri, 
zRviuri warmoSobis terigenuli an karbonatul-terigenuli naleqebi, 
romlebic damaxasiaTebelia naoWa-mTiani olqebisaTvis da warmodge-
nilia riTmulad Sreebrivi, kanonzomierad ganmeorebadi qanebis (kon-
glomeratebis an qviSaqvebis, alevritebis, Tixebisa da mergelebis, zog-
jer kirqvebis) morigeobiT. 

fluvioglaciuri danaleqebi — myinvarebis gadnobis Sedegad 
warmoSobili nakadis danaleqebi.  

forianoba — qanis nawilakebs Soris arsebuli sicarieleebis saerTo 
moculoba. 

fumarolebi — vulkanis zedapiridan an axalwarmoqmnili lavuri na-
kadebis da ganfenebis napralebidan gamomavali sawvavi, vulkanuri gaze-
bis, Wavlebisa da orTqlis masis saxiT. 

q 

qani — bunebrivi mineraluri (farTo gagebiT — myari sxeulebi, wyali, 
navTobi da gazebi) agregatebi, romelTa saSualebiT agebulia dedamiwis 
liTosfero, rogorc damoukidebeli geologiuri sxeuli. 

qanebis absoluturi anu radiologiuri geologiuri asaki — qane-
bis asaki, gamoxatuli drois absolutur erTeulebSi (wlebSi, umetesad 
aTas an milion wlebSi), romelic dgindeba sxvadasxva radiometriuli me-
Todebis gamoyenebiT radioaqtiuli elementebis daSlis produqtebis 
dagrovebis mixedviT; aRricxva warmoebs Tanamedrove epoqidan geologi-
uri warsulisaken, e.i. daRmavali rigiT. 

qanebis SefardebiTi geologiuri asaki — dedamiwis istoriis ama Tu 
im movlenaTa drois xangrZlivoba sxva geologiuri movlenebis mimarT, 
romelic dgindeba WrilSi fenebis urTierTmdebareobis mixedviT: fene-
bis daurRveveli ganlagebis pirobebSi qveda Sreebi SedarebiT adreuli 
asakisaa, xolo zeda — axalgazrda. geologiur qanebSi arsebul organuli 
warmoSobis organizmTa narCenebisa da aRnabeWdebis saSualebiT xdeba 
Sreebis mibma saerTo stratigrafiul svetTan da danaleqi da vulkanuri 
wyebebis droebiTi Sepirispireba, romlebic mdebareoben erTmaneTisagan 
daSorebul raionebSi. 

qveda wylebi — wyalSemcveli horizontis wylebi, romlebic ganlage-
bulia navTobgaziani fenebis qveviT da maTgan hidravlikurad izolire-
bulia. 

S 

Sleifi — fxvieri naleqebis grova, romelic Seiqmna gamotanis konu-
sebis SeerTebiT da zolad gasdevs mTis Zirs.  
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Surfi — vertikaluri an daxrili miwisqveSa gamonamuSevari, rome-
lic uSualod gamodis dRis zedapirze da gamiznulia sasargeblo wiaRi-
seulis dasazverad. 

w 

wyalSemcveli horizonti — erTgvarovani facialur-liTologiuri 
Semadgenlobis da hidrogeologiuri Tvisebebis mqone wyalgamtari qane-
bis Sreebi, gajerebuli gravitaciuli wylebiT. 

wylis resursi — gravitaciuli wylis raodenoba wyalSemcvel fenaSi, 
romelic xvdeba miwisqveSa nakadSi da gansazRvravs mis xarjs. 

wylis sixiste — wylis Tviseba, romelic gamowveulia masSi kalciu-
misa da magniumis ionebis arsebobiT. 

h 

hidrolakoliTebi — amoburcvis zedapiri, warmoSobili miwisqveSa 
wylis gayinvis Sedegad maradmzral qanebSi. 

hidrosfero — dedamiwis sferos wyvetili wylis garsi, romelic 
mdebareobs dedamiwis qerqis zedapirze da mis wiaRSi da warmoadgens 
okeaneebis, zRvebisa da xmeleTis wylis (mdinareebi, tbebi, Waobebi, miwis-
qveSa wylebi) erTobliobas, myar fazaSi myofi wylis masebis (myinvarebis) 
CaTvliT. 

humiduri zona — teniani klimatis zona, sadac naleqebis raodenoba 
aRemateba aorTqlebas.  
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