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literaturuli mimoxilva: 

kliCis intruzivis mZlavri TanxmobiTi sxeulebi kartirebulia 

kavkasionis struqturuli zonis sauReltexilo qvezonis farglebSi md. 

kliCis auzSi (Cxotua, 1938; Сомин, 1965). Mm. sominma es qanebi aRwera 

rogorc ”Tvalisebri” biotit-rqatyuariani da biotitiani orTogneisebi 

(Сомин 1971), an rogorc gabro da gabro-diorituli gneisebi. S. 

javaxiSvilis (Джавахишвили 1970) mixedviT igi md. kodoris 

metamorfizebuli intruzivebs Soris yvelaze Zvel warmonaqmnebia. 70- 

iani wlebidan d.Sengelias xelmZRvanelobiT d. kecxovelsa da g. 

WiWinaZesTan erTad mimdinareobda maStaburi geologiuri samuSaoebi 

zemo afxazeTis farglebSi. am kvlevebis Sedegad sruliad axleburad 

warmoCenda metamorfuli da magmuri qanebis formirebis pirobebi, 

metamorfitebis deda qanebis raoba, maTi da agreTve metamorfizmis, 

granitwarmoSobis da teqtonikuri moZraobebis asaki. dadginda, rom 

kliCis intruzivs gvandris wyebisa da kliCis firfitis qanebTan erTad 

gancdili aqvT regionuli metamorfizmi biotit-muskovitiani gneisebis 

faciesis pirobebSi. kliCis intruzivis qanebSi aRiniSneba metamorfuli 

mineralebis _ biotitis, kumingtonitisa da granatis arseboba. (Шенгелиа, 

Кецховели; Петрология . . 1991 ). 

g. WiWinaZe (Чичинадзе, 1978),  buulgenis serias, romelic sakvlev 

raionSia warmodgenili, sam nawilad – gvandris,kliCis da sisinis wyebad 

yofs xolo, g.baranovsa da m. kropaCovs (Баранов, Кропачев 1976) miaCniaT,  

rom  kliCis  wyeba teqtonikurad araTanxmobiTaa ganlagebuli gvandris 

wyebaze an is warmoadgens ofiolituri Wrilis nawils da teqtonikuri 

zewris saxiTaa buulgenis metamorfuli kompleqsis SemadgenlobaSi. 

aseve gansxvavebulia mkvlevarTa azri intruzivis asakis Sesaxeb: g. 

Cxotua (Чхотуа 1938) intruzivis asaks kambriuliswinad miiCnevda, 

S.javaxiSvili (Джавахишвили 1970) –qveda paleozourad, g.WiWinaZe (1978) –

Sua paleozourad, m.somini (Сомин, 1991) ukavSirebas danaoWebis sudetur 

fazas, a.oqroscvariZe (Окросцваридзе 1995) – variskuls, xolo e.gamyreliZe 

da d.Sengelia (Гамкрелидзе, Шенгелия 2005) TavianT monografiaSi, sruliad 
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axleburad, Tanamedrove mobilisturi geodinamikis principebze day-

rdnobiT adrebretonul an variskuliswinad aTariReben. 

 

Kkvlevis mizani da amocanebi: 

kvlevis ZiriTadi mizani iyo, kliCis gabro-diorituli intruzivis 

kontaqtur zolSi ganviTarebuli qanebis _ felsebis Seswavla. 

aRniSnuli miznebis ganxorcielebisTvis Semdegi amocanebi Sesrulda: 

damuSavda literaturuli da safondo masalebi; 

Catarda savele samuSaoebi; 

Sesrulda kompleqsuri laboratoriuli samuSaoebi; 

analitikuri monacemebis safuZvelze Catarebulia metamorfuli da 

magmuri procesebis petrologiur-mineralogiuri, geoqimiuri da 

izotopur-geoqronologiuri daxasiaTeba; 

dafiqsirda felsebis gavrcelebis ubnebi da ganisazRvra maTi fiziko-

meqanikuri maCveneblebi. 

 

kvlevis meTodika: 

Sesrulebuli kvleva efuZvneba arsebul literaturul da safondo 

masalas, aseve savele da laboratoriuli samuSaoebis Sedegad miRebul 

axal monacemebs. dagegmili kvleva ganxorcielda kompleqsuri midgomiT. 

Ddasmuli amocanebis gadasawyvetad gamoyenebuli iqna, rogorc kvlevis 

tradiciuli, aseve Tanamedrove meTodebi. pirveli maTgani gulisxmobs 

arsebuli samecniero literaturis gacnobas, savele samuSaoebis 

Catarebas _ kerZod, detaluri geologiur-struqturuli Wrilebis 

Sedgenas da qviuri masalis Segrovebas, mikroskopul aRweras, da 

kompleqsuri petrografiul, mineralogiur, geoqimiur, izotopur-

geoqronologiuri analitikuri samuSaoebis Catarebas. taivanis 

nacionalur universitetis laboratoriaSi Sesrulebulia  nimuSebis 
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sruli silikaturi analizebi romlis mixedviTac agebulia petroqimiuri 

diagramebi. aseve, taivanis nacionalur universitetisa da kingstonis 

(inglisi) universitetis laboratoriebSi Sesrulebulia iSviaT da 

iSviaTmiwa elementebis analizebi. Ggeoqronologiuri gazomvebisaTvis  

kievis geologiis institutis izotopuri geoqronologiis 

laboratoriaSi gamoiyo cirkonis monomineraluri fraqciebi, 

ganxorcielda mineralTa mikrozonduli kvleva (cx. 1). Seswavlili 

regionaluri metamorfizmisa da magmatitebis calkeuli  etapebis PPT 

pirobebi Sefasda rigi geoTermobarometrebis gamoyenebiT da sayrdeni 

mineraluri paragenezisebis petrogenetur sqemasTan Sedarebis 

saSualebiT, ris safuZvelzec agebulia petrogenetuli modeli (sur.1) 

saqarTvelos mineralur nedleulTa institutis laboratoriaSi 

ganisazRvra felsebis fizikur-meqanikuri Tvisebebi (cx. 2, 3). 

cxrili 1. 

gvandris wyebis metamorfitebis, kliCis gabro-diorituli intruzivis da 

felsebis qanmaSeni mineralebis mikrozonduli analizi 

komponentebi 
@#1 #2 #3 #4 #5 

St Grt Bt Cor Grt Bt Hbl Pl Hbl Pl Cum 

SiO2 

TiO2 

Al2 O3 

FeO 

MnO 

MgO 

CaO  

Na2 O 

K2 O 

32.16 

0.48 

48.77 

14.30 

0.14 

1.66 

0.22 

0.20 

0.26 

 

38.71 

0.20 

19.50 

34.99 

1.01 

3.99 

0.82 

_ 

_ 

36.40 

2.80 

18.05 

19.51 

0.09 

7.90 

1.80 

0.60 

8.60 

44.98 

0.02 

35.57 

8.00 

0.35 

8.29 

_ 

_ 

0.02 

37.28 

0.38 

15.53 

30.56 

3.30 

5.50 

_ 

0.14 

_ 

36.86 

1.82 

18.81 

18.54 

0.28 

10.02 

_ 

0.40 

8.96 

41.09 

0.70 

19.70 

25.06 

0.16 

6.15 

10.62 

1.10 

0.32 

62.28 

_ 

22.22 

0.16 

_ 

_ 

_ 

8.32 

5.82 

43.85 

0.44 

13.43 

21.66 

0.25 

6.13 

9.54 

1.40 

0.50 

 

58.99 

_ 

24.60 

0.15 

0.11 

0.10 

0.10 

10.40 

4.81 

55.43 

0.42 

2.48 

28.39 

2.01 

7.84 

2.50 

0.20 

0.25 

jami 98.19 99.22 95.75 97.11 99.73 95.70 97.90 99.76 97.20 99.19 99.52 

 

Ncxr.3. #1 _ stavroliT-granat-biotit-muskovitiani fiqali (gvandris wyeba); #2_ 

kordierit-silimanit-Spineliani felsi; #3 _ granat-biotit-silimanitiani felsi; #4 _ 

kliCis gabro-diorituli intruzivi; #5 _ melanokratuli  CanarTi (avtoliTi) kliCis 

gabro-diorituli intruzivSi.  
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miRebuli samecniero Sedegebi: 

miRebuli samecniero Sedegebi mokled ase SeiZleba CamovayaliboT:  

 Sesrulda kliCis intruzivis yvela saxeobis petrologiuri, 

mineralogiuri da geoqimiuri Seswavla; 

 pirvelad warmodgenilia metamorfitebisa da kliCis intruzivis da 

felsebis formirebis petrogenetuli da geodinamikuri modeli 

 intruzivis kontaqtur arealis detaluri geologiur-

petrologiuri Seswavlis safuZvelze Sefasebulia felsebis 

mosapirkeTebel qvebad gamoyenebis perspeqtiuloba. 

 

Ddaskvnebi: 

kliCis intruzivis qanebs Soris yvelaze farTo gavrecelebiT 

sargeblobs dagneisebuli rqatyuariani da sustad gabiotitebuli 

dioritebi, xolo maTi ukiduresi gamovlinebebi _ gabro da 

gansakuTrebiT kvarciani dioritebi SedarebiT damorCilebul rols 

TamaSobs. qanebs gancdili aqvT regionuli metamorfizmi biotit-

muskovitiani gneisebis faciesisi pirobebSi, razec metyvelebs qanSi  

metamorfuli mineralebis- biotitis, kumingtonitisa da granatis 

arseboba. felsebSi metamorfizmis progresuli xasiaTi dgindeba 

granatisa da kumingtonitis gaCeniT. 

gvandris wyebis gvianbaikaluri regionuli metamorfizmis 

temperaturuli pirobebi Semoifargleba 430-540 0C intervaliT, xolo 

siRrme 12-13 km. amave wyebisa da kliCis gabro-diorituli intruzivis 

bretonuli regionuli metamorfizmis temperatura ~ 530-630 0C , xolo 

siRrme < 12 km. felsebis formirebis temperaturuli pirobebi 600-700 0C, 

siRrme < 12 km.  
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sur.1. gvandris wyebis, felsebis da kliCis gabro-diorituli intruzivis 

petrogenetuli modeli 

           

1. gvianbaikaluri regionuli metamorfizmi — gvandris wyeba, kliCis 

teqtonikuri firfita 

2. bretonuli regionuli metamorfizmi — gvandris wyeba, kliCis 

teqtonikuri firfita 

3. bretonuli regionuli metamorfizmi — felsebi 

kliCis intruzivis siTburi moqmedebis Sedegad kontaqtmomijne qanebi 

gardaqmnilia felsebad. felsebis mZlavri gamosavali (10-90 m.) 

dafiqsirebulia md. kliCisa da mis marjvena Senakad aCafaras mimdebare 

teritoriaze. maTSi dadgenilia Semdegi reaqciebi: St+Qtz→Cor+Grt±Andl 

(Sill) ± Spi+H2O, Ms+St+Qtz →Sill+Bt+ H2O, St→Cor+Spi, St→Andl (Sill)+Spi, aseve 

dafiqsirebulia inversia Andl→→Sill. 

 felsebi kliCis intruzivis Sexebis uSualo kontaqtur zonaSi (≈1-5 

m.) warmodgenilia kordierit-silimanit-Spineliani saxeobiT. kontaqtidan 

dacilebiT (≈5-20 m.) granat-biotit-silimanit-andaluzitiani felsebia 

ganviTarebuli, xolo maT moyveba stavroliT-biotit-andaluzit-

granatiani felsebi. (20-90 m.). 

 bunebrivi felsi sakmaod lamazi qargisaa: nacrisfer fonze Savi-

moyviTalo-movardisfro CanarTebi harmoniul naxats qmnis. felsebi 
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SesaZlebelia gamoyenebuli iqnas mosapirkeTebel qvebad. maTi gamosavali 

sakmaod mZlavria.  

Cven SevasruleT felsebis petrografiul-mineralogiuri kvleva, 

davadgineT maTi qimizmi.  (cx. 2). 

 

cxrili 2. 

kliCis intruzivis ekzokontaqturi qanebis - felsebis 

qimiuri Sedgeniloba (masivuri %) 

 

# SiO2 TiO2 Al2O3 Fe2O3 FeO MnO MgO CaO Na2O K2O P2O5 H2O- H2O+ jami 

K-6 41.98 1.45 24.31 3.35 12.99 0.30 3.98 1.47 1.20 3.20 0.11 0.94 4.36 99.64 

K-7 47.57 0.52 24.84 4.57 8.70 0.03 2.40 3.60 1.00 3.20 0.02 0.40 1.96 99.79 

K-8 58.15 0.85 18.50 1.60 10.33 0.24 2.58 3.60 1.60 0.09 0.12 0.26 1.48 100.21 

K-9 54.47 0.55 20.40 4.46 9.16 0.25 2.86 3.07 1.20 1.40 0.09 0.34 1.80 100.12 

K-10 43.20 1.82 31.96 4.00 5.45 0.03 2.34 4.60 1.90 0.60 0.13 0.47 3.11 99/61 

K-101 44.30 1.80 28.70 3.82 9.80 0.17 3.70 1.30 0.50 0.70 0.10 0.67 4.30 99.86 

 

 Cvens mier Seswavlili iqna felsebis fizikur-meqanikuri 

maxasiaTeblebi. qanis sruli programiT Sesrulebuli kvlevebis Sedegebi 

moyvanilia  cxrilebSi (cxr. 3 da cxr. 4) Σ  teqt. = 11 bali  A d = 33 = I 

dekoratiuli klasi. 
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cxrili 3. 

qanis teqsturisa da dekoratiulobis gansazRvra 
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II kategoria 

3 b. 

I kat. 

6 b. 

I kat. 

4 b. 

III kat. 

1 b. 

I kat. 

5 b. 

III kat. 

3 b. 

II kat. 

4 b. 

II kat. 

4 b. 

II kat. 

3 b. 

 

Σ  teqst. = 11 bali 

 

A d = 33 = I dekoratiuli klasi 

 

cxrili 4. 

                fizikur-meqanikuri maCveneblebi 

# gamosacdeli maCveneblis dasaxeleba, 

ganzomileba 

mniSvneloba 

1 
WeSmariti simkvrive 

2.910 

2 saSualo simkvrive 2.907 

3 wyalmSTanTqmadoba (norma araumetes 0.75%), % 0.19 

4 forianoba, % 0.2 

5             simtkicis zRvari kumSvisas mSral 

        mdgomareobaSi (norma araumetes 30%), % 

92.0 

  6 simtkicis kleba kumSvisas wyalgaJRenTil mdgomareobaSi 
(norma araumetes 30%) 

1.9 

7 marka yinvamedegobaze yinvamadegi 

 

8 

marilmedegoba, masis danakargi gogirdmJava natriumis 

xsnarSi gaJRenTvisa da Srobis 10 ciklis Semdeg (norma 
araumetes  0.5%), % 

 

2.7 

9 cveTadoba (norma araumetes 0.5 g/sm2 ),  g/sm2 0.32 
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rogorc miRebuli Sedegebis analizi gviCvenebs, Seswavlili qani 

sruliad upasuxebs mosapirkeTebeli qvis nedleulis moTxovnebs. igi 

miekuTvneba qanebis yvelaze mdgrad jgufs da SeuzRudavad SeiZleba 

gamoyenebuli iqnas Senobebisa da nagebobebis rogorc gare, ise Sida 

mopirkeTebisaTvis, aseve iatakis filebad da kibis safexurebad, anu iq 

sadac adamianis moZraoba yvelaze intensiuria da Seadgens 1000 kaci/sT. 

 amrigad, md. md. kliCis da aCafaras xeobebSi ganviTarebuli 

felsebi warmoadgens maRalxarisxovan nedleuls, am qanebiT, rogorc 

mosapirkeTebeli masaliT dainteresebis SemTxvevaSi, saWiroa Catardes 

maTi ufro detaluri geologiuri Seswavla. 
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