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 motanilia zogadi cnobebi kristaluri nivTierebebis da mineralebis, maTi 

bunebrivi agregatebisa da fizikuri Tvisebebis Sesaxeb, mocemulia umTavresi qanT-

maSeni mineralebis mokle daxasiaTeba, dedamiwis qerqSi farTod gavrcelebuli qa-

nebis makroskopuli diagnostikis xerxebi, klasifikacia da aRwera. mniSvnelovani 

yuradReba eTmoba geologiur rukebsa da Wrilebs; ganxilulia geoqronologiuri 

da stratigrafiuli skalebi; stratigrafiis elementebi, plikaturi da diziunqti-

uri dislokaciebis tipebi, maTi gamosaxvis meTodebi geologiur rukasa da WrilSi, 

mocemulia geologiuri kompasiT muSaobis xerxebi. 

 gankuTvnilia saqarTvelos teqnikuri universitetis samTo-geologiuri faku-

ltetis bakalavrebisaTvis. 
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                        S e s a v a l i 

 

 “zogadi geologiis” saxelmZRvaneloebSi, gasagebi mizezebis gamo, ar aris an 

mwiri monacemebia mTavari qanTmaSeni mineralebis da farTod gavrcelebuli qanebis 

Semadgenlobis, agebulebisa da diagnostikis, SreTa dislokaciis, geologiur kompa-

sTan da rukebTan muSaobis da praqtikuli geologiis sxva mniSvnelovani sakiTxebis 

Sesaxeb. ara da am sakiTxebis Tundac zogadi codnis gareSe Znelia Tanamedrove ge-

ologiuri procesebis Secnoba, rasac, faqtobrivad, eZRvneba zogadi geologiis sa-

leqcio kursis didi nawili. zemoT aRniSnuli sakiTxebi farTod aris gaSuqebuli 

specialur geologiur disciplinebSi (kristalografia, mineralogia, petrologia, 

struqturuli geologia, istoriuli geologia), romlebic maRal kursebze iswav-

leba. Sesabamisad, am kursis daniSnuleba erTob mokrZalebulia - students da, 

saerTod, geologiiT dainteresebul pirovnebas misces sawyisi codna dedamiwis qe-

rqis Semadgeneli nivTieri sxeulebis - mineralebisa da qanebis, stratigrafiisa da 

geoqronologiis, geologiuri rukisa da Wrilebis, Sris wolis elementebisa da 

geologiuri kompasiT muSaobis Sesaxeb. 

 winamdebare damxmare saxelmZRvanelo zogadi geologiis laboratoriuli 

kursis mSobliur enaze Sedgenis meore cdaa. amdagvari saxelmZRvanelo (“zogadi 

geologiis praqtikumi”) pirvelad gamoica 1967 wels, v. zuxbaias da i. saRinaZis av-

torobiT, romelmac, udavod, mniSvnelovani wvlili Seitana axalgazrda speciali-

stebis aRzrdis saqmeSi. es wigni, amJamad, bibliografiul iSviaTobas warmoadgens. 

amasTan erTad, ukanasknel xanebSi didi moculobis faqtobrivi masalis dagrovebam 

da axleburad interpretaciam, swavlebis procesisadmi wayenebulma Tanamedrove 

moTxovnebma gadagvawyvetina axali damxmare saxelmZRvanelos Seqmna. aqve unda 

aRiniSnos, rom igi, Tumca, originalobiT ar gamoirCeva (agebulia, ZiriTadad, v. pa-

vlinovis, a. mixailovis da sxv. da n. lebedevas damxmare saxelmZRvaneloebis baza-

ze), vimedovnebT, garkveul daxmarebas gauwevs studentebsa da geologiiT dainte-

resebul pirovnebebs.  

 saxelmZRvanelo gaTvaliswinebulia stu - s samTo-geologiuri fakultetis 

pirveli kursis studentebis laboratoriuli da damoukidebeli muSaobisaTvis. igi 

Sedgeba sami ZiriTadi nakveTisagan. pirvel maTganSi ganxilulia kristaluri nivTi-

erebebis Tvisebebi, struqtura, mocemulia umTavresi qanTmaSeni mineralebis mokle 

daxasiaTeba. meore nakveTi gvacnobs dedamiwis qerqSi farTod gavrcelebuli qaneb-
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is Semadgenlobas, agebulebas da makroskopiuli diagnostikis meTodebs. mesame nak-

veTi eZRvneba miwis qerqis agebulebas, romelic iwyeba geoqronologiuri da stra-

tigrafiuli skalebis gacnobiT; masSi mocemulia agreTve stratigrafiis elemente-

bi, plikaturi da diziunqtiuri dislokaciebis tipebi, maTi gamosaxvis xerxebi geo-

logiur rukasa da WrilSi, ganxilulia geologiuri kompasiT muSaobis xerxebi. 

 avtorebi madlobas uZRvnian giorgi keleptriSvils saxelmZRvanelos momza-

debis saqmeSi gaweuli uangaro daxmarebisaTvis. 
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Tavi I 

                mTavari qanTmaSeni mineralebi 

         zogadi cnobebi 

 

dedamiwis qerqi Sedgeba sxvadasxva mineralisa da qanisagan. mineralebi* buneb-

rivi qimiuri naerTebi an TviTnabadi elementebia, romlebic warmoiSobian dedamiwis 

qerqSi an mis zedapirze mimdinare sxvadasxva fizikur-qimiuri da Termodinamikuri 

procesebis Sedegad. isini bunebaSi, upiratesad, myar mdgomareobaSi arseboben; iSvi-

aTad gvxvdeba Txevadi (vercxliswyali, wyali) da gazobrivi (sawvavi gazebi, naxSi-

rorJangi) mineralebi. winamdebare saxelmZRvaneloSi ganxilulia mxolod myari mi-

neralebi.  

dReisaTvis bunebaSi cnobilia 3000-ze meti minerali (saxesxvaobebis CaTvliT), 

magram maTgan mxolod mcireodeni xasiaTdeba qanebis SemadgenlobaSi farTo gavr-

celebiT. maT qanTmaSen mineralebs uwodeben. ~zogadi geologiis~ kursSi iswavleba 

ara yvela, aramed umTavresi qanTmaSeni mineralebi.  

mineralTa Seswavlis yvelaze martivi da gavrcelebuli meTodia maTi gacno-

ba garegani niSnebis mixedviT, e.i. maTi gansazRvra makroskopuli gziT, mikroskopu-

li da sxva ufro zusti meTodebisagan gansxvavebiT, romlebic gamoiyenebian minera-

logiaSi, petrografiasa da mineragrafiaSi. myari mineralebi umetes SemTxvevaSi 

warmoadgenen kristalur nivTierebebs, romelTac aqvT met-naklebad gamoxatuli 

mravalkuTxedebis, uswormasworo marcvlebis an mTliani masebis forma. iSviaTad 

gvxvdeba amorfuli mineralebi, romlebic qmnian uformo masebs. 

kristaluri nivTierebebis ZiriTad niSanTvisebas warmoadgens maTi Semadgeneli 

atomebis an ionebis mkacrad gansazRvruli dajgufeba, romlebic sivrceSi ikaveben 

garkveul adgils da qmnian kristalur mesers. kristaluri meseri geometriulad 

warmoadgens erTmaneTTan mWidrod midgmul mravalkuTxedebs (kubebi, oqtaedrebi, 

paralelepipedebi, romboedrebi da sxv.), romelTa waxnagebis wveroze, centrSi an 

SuaSi, mkacrad gansazRvrul manZilze ganlagebulia atomebi an ionebi. isini qmnian 

e.w. kristaluri mesrebis kvanZebs. kvanZebis erToblioba, romlebic ganlagebulia 

sworxazobrivi da periodulad ganmeorebadi toli monakveTebis Semdeg, qmnis siv-

rculi mesris rigs, xolo rigebis erToblioba, romlebic mdebareoben erT sibr-

tyeSi - kristaluri mesris brtyel bades. 

* - termini momdinareobs laTinuri minera-sagan, rac madans niSnavs. 
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romelime mocemuli ionis ionuri radiusis sididesTan damokidebulebaSia 

kristalur meserSi masTan dakavSirebuli sxva elementis ionebis raodenoba (nax. 1). 

mag., halitis meserSi natriumis yoveli ioni garSemortymulia qloris eqvsi ioniT, 

romlebic ganlagebulia oqtaedris eqvs kuTxeSi, iseve, rogorc qloris yoveli 

ioni garSemortymulia natriumis eqvsi ioniT (nax. 1, V). kristaluri struqturebi 

metad mravalferovania da igi gamoixateba kristalebis garegan ierSi, maT forma-

Si. 

 

    nax. 1. zogierTi mineralis kristaluri meseri:I - spilenZis, II - almasis, III 
         - grafitis, IV - fluoritis, V - halitis, VI - TuTiis krialas, VII - 
         spilenZis kristalis struqtura 

 

garda aSkarad kristalurisa,  dedamiwis qerqSi farTodaa gavrcelebuli fa-

rulkristaluri nivTierebebic,  romlebsac ekuTvnis koloidebi. rogorc cnobilia, 

koloidebi warmoadgenen sxvadasxvagvar dispersiul sistemebs, romlebic Sedgebian 

dispersiuli garemosa (gamxsneli) da dispersiuli fazisagan (uwvrilesi nawilakebi). 
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koloidebs Soris arCeven zolebs, romlebSic dispersiuli garemo sWarbobs dispe-

rsiul fazas da gelebs, romlebSic, piriqiT, sWarbobs dispersiuli faza. zolebs 

warmoadgenen, mag., rkiniani wylebi, xolo gelebs -–limoniti (rkinis hidroJangebis 

geli), opali (siliciumis Jangis geli) da sxv. droTa ganmavlobaSi wylis dakar-

gvis Sedegad gelebi gadakristaldeba; amasTan erTad xSirad warmoiSveba radia-

lur-sxivosnuri, marcvlovani an boWkovani agregatebi, romlebsac metakoloidebi 

ewodebaT (yofili koloidebi). rentgenostruqturuli kvlevebis Sedegad gamoir-

kva, rom myari koloidebi warmoadgenen ara amorful, rogorc adre miaCndaT, ara-

med farulkristalur nivTierebebs. 

 amorfuli (minisebri) nivTierebebi siTxeebis an mdnarebis msgavsia. maTi fizi-

kuri Tvisebebi (eleqtrouli, siTbogamtaroba, simagre da sxv.) -–izotropulia, e.i. 

yvela mimarTulebiT erTnairia. gansxvaveba Sinagan agebulebaSi, saboloo angariSiT, 

ganapirobebs kristaluri da amorfuli nivTierebebis Tvisebebis da garegani niSneb-

is sxvadasxvaobas. 

  

                kristaluri nivTierebebis Tvisebebi 
                                                       
                                 
     kristalTa agebulebis mecnieruli safuZvlebi SemuSavebuli iqna rusi mecni-

er-kristalografis e. s. fiodorovis mier. XIX saukunis dasasruls man Seqmna moZ-

Rvreba kristalTa simetriis Sesaxeb da gamohyo simetriis 230 saxe, romlebic daj-

gufebulia Svid kristalografiul sistemaSi anu singoniaSi. SemdgomSi e. fiodo-

rovis genialuri daskvnebi mTlianad dadasturda rentgenostruqturuli analizis 

Sedegad. 

     kristaluri mineralebis umravlesobisTvis damaxasiaTebelia TviTdawaxnagebis 

Tviseba zrdis procesSi, e. i. kristalTa warmoSobis unari. yovel minerals aqvs  

sakuTari kristaluri forma, romelic damokidebulia mesris qimiuri kavSiris tip-

ze, qimiur Semadgenlobasa da maTi formirebis pirobebze. kristalSi arCeven Sem-

deg elementebs:waxnagebi anu kristalTa SemomsazRvravi sibrtyeebi, wiboebi –wa-

xnagebis gadakveTis xazebi, wveroebi -–wiboebis gadakveTis wertilebi, waxnagis ku-

Txeebi -–waxnagebs Soris kuTxeebi. kristalebis wveroebi Seesabameba kvanZebs, wibo-

ebi -–rigebs, xolo waxnagebi -–sivrculi mesris brtyel badeebs. 

     erTi da igive nivTierebis yvela kristalis Sesabamis waxnagebs Soris kuTxeebi 

erTnairi da mudmivia. es aris waxnagebis kuTxeebis mudmivobis kanoni—kristalogra-

fiis erT-erTi umniSvnelovanesi kanoni (nax. 2, I). igi saSualebas gvaZlevs ganvsaz-
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RvroT minerali kristalis patara natexiTac ki, Tu maT mcired mainc aqvT Senar-

Cunebuli bunebrivi waxnagebi. waxnagTa kuTxeebis mudmivobis kanoni saSualebas gva-

Zlevs TiToeuli bunebrivi kristalisTvis gamoviyvanoT idealuri forma, romelic 

axasiaTebs mocemuli kristalisTvis niSandobliv simetriis tips, e.i. kristalogra-

fiuli elementebis Sexamebas. amasTan, waxnagebis kuTxeebis erTi da igive mniSvne-

lobisas kristalTa forma SeiZleba gansxvavebuli iyos. 

 

    nax. 2. simetriis elementebi: I - waxnagTa kuTxeebis mudmivoba erTi da igive 
         mineralis kristalTa formis cvlilebisas ( a, b - waxnagebi;  α, β  -    
         waxnagTa kuTxeebi); II - simetriis RerZebis ganlageba kubSi:a - meore  
         (L2); b – mesame (L3) da meoTxe (L4) rigebis; III - simetriis sibrtyis (P) 
                  ganlageba TabaSiris kristalSi 
                                                                  

 kristalografiuli RerZebi da kristalTa simetriis elementebi 

          

     simetria aris kristalis SemomsazRvravi elementebis kanonzomieri ganlageba, 

rac gamoixateba romelime swori xazis irgvliv kristalis brunvis dros misi nawi-

lebis gameorebaSi. am swor xazs, romlis irgvliv garkveuli kuTxiT Semobrunebisas 

kristalis yvela nawili simetriulad meordeba n-jer, simetriis RerZi ewodeba 

(aRiniSneba L asoTi). ricxvi n gviCvenebs, Tu simetriis RerZis irgvliv 3600-iT Se-

motrialebisas kristalTa nawilebi ramdenjer SeuTavsdeba sawyis mdgomareobas. 

mas ewodeba simetriis RerZis rigi da aRiniSneba cifriT (iwereba L-is qvemoT, mar-
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jvniv -–nax. 2, II ). n yovelTvis mTeli ricxvia da kristalebSi SeiZleba arsebob-

des mxolod meore, mesame, meoTxe da meeqvse rigis simetriis RerZebi. mag., Tu dava-

trialebT RerZis irgvliv kristals, romelsac aqvs wesieri eqvswaxnaga prizmis 

saxe, misi yoveli 600-iT motrialebisas SevamCnevT, rom kristalis waxnagebi, 

wiboebi da wveroebi SeuTavsdeba maT sawyis mdgomareobas. aqedan gamomdinare, es 

kristali agebulia simetriulad da aqvs meeqvse rigis simetriis RerZi. 

     simetriis sibrtye – warmosaxviTi sibrtyea, romelic kristals hyofs or sa-

rkisebur tol nawilad (aRiniSneba P asoTi–nax. 2, III). kubSi aseTi sibrtye cxraa 

(nax. 3, I). simetriis RerZebis da sibrtyeebis garda mraval kristalur mraval-

waxnags aqvs simetriis centri – warmosaxviTi wertili kristalis SigniT, romli-

danac diametrulad sawinaaRmdego Tanabar manZilebze ganlagebulia erTnairi Se-

momsazRvravi elementebi -–paraleluri waxnagebi, wveroebi (aRiniSneba C asoTi, 

nax. 3, II). 

 

    nax. 3. simetriis elementebi: I - simetriis cxra sibrtyis (P) ganlageba kubSi 
          (daStrixulia naxazze); II - simetriis centris (C) ganlageba 

 

     simetriis RerZs, sibrtyes da centrs ewodeba simetriis elementebi. krista-

lebSi SesaZlebelia simetriis elementebis 32 sxvadasxvanairi kombinacia, romelTac 

simetriis saxeebs anu klasebs uwodeben. simetriis yvela saxe sirTulis xarisxis mi-

xedviT erTiandeba Svid did jgufSi anu sistemaSi -–kristalografiul singoniaSi. 

maT Soris gamoiyofa umdablesi, saSualo da umaRlesi singonia. 

     yvelaze dabali simetriulobis mqone kristalebi triklinuri singonisaa (nax. 

4, 1-3). simetriis yvela SesaZlo elementebs Soris maTSi SeimCneva mxolod simet-
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riis centri, magram zogjer isic ki ar aris. aseTi singonia damaxasiaTebelia albi-

tis, mikroklinis da sxva mineralebisaTvis. 

 

    nax. 4. sxvadasxva singoniis kristalebis yvelaze gavrcelebuli formebi:1-3 - 
         triklinuri, 4-5 - monoklinuri, 6-9 - rombuli, 10-13 - trigonuli, 14-16 
         - heqsagonuri, 17-20 - tetragonuli, 21-25 - kuburi 

 

monoklinur singonias (nax. 4, 4-5) ekuTvnis kristalebi, romelTac aqvT  sime-

triis erTi sibrtye, an meore rigis erTi RerZi, an orive  simetriis centrTan er-

Tad. am kategorias miekuTvneba orToklazi, TabaSiri, muskoviti da zogierTi amfi-

boli. 
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rombuli singonia (nax. 4, 6-9) axasiaTebs kristalebs, romelTac aqvT meore 

rigis erTi an sami RerZi da ori an sami simetriis sibrtye (L22P an 3L23PC), aseve 

im kristalebs, romelTac gaaCniaT meore rigis sami RerZi simetriis sibrtyis gare-

Se (3L2). ganivkveTSi maT aqvT rombis forma.  

zemoT daxasiaTebuli samive saxe  umdablesi singoniebis kategoriisaa. 

saSualo singoniebs miekuTvneba mxolod erTi umaRlesi rigis simetriis 

RerZis mqone kristalebi. esenia heqsagonuri (aqvT meeqvse rigis simetriis RerZi) da 

tetragonuli (aqvT meoTxe rigis simetriis RerZi) singoniis kristalebi, romelTac 

Zalze msgavsi formebi gaaCniaT. 

trigonuli singoniisaTvis damaxasiaTebelia simetriis elementebis umaRlesi 

Sexameba - L33L23PC. am singoniis kristalebis tipuri forma, mag., kalcitis, do-

lomitis, hematitis -–romboedrebia. amave singonias ekuTvnis korundi da kvarci. 

miuxedavad amisa, kvarcis kristalebs aqvT heqsagonuri prizmebis saxe, romlebsac 

Tavze gvirgvinad adgas heqsagonuri piramidebi. sinamdvileSi kvarcis kristalebis 

wveroebi warmoadgens ori romboedris kombinacias (nax. 4, 10-13). 

     heqsagonuri singoniis kristalebs gaaCniaT eqvswaxnaga  prizmis forma, rome-

lTa wiboebi paraleluria meeqvse rigis RerZisa. aseTi kristalebi aqvT apatits 

da nefelins (nax. 4, 14-16). maTSi simetriis elementebis umaRlesi Sexamebaa -–  

L66 L27PC. 

         tetragonuli anu kvadratuli singonia gamoirCeva kristalebSi erTi 

meoTxe rigis RerZis arsebobiT. am RerZis perpendikularul kveTSi kristals kvad-

ratis an rvawaxnagas forma aqvs. kvadratul singoniaSi simetriis elementebis uma-

Rlesi Sexameba SeiZleba iyos  L44L25PC. aseTi singonia aqvs qalkopirits da ruti-

ls (nax. 4, 17-20). 

     umaRles singonias miekuTvneba kuburi, romelic aerTianebs yvelaze simetri-  

ul kristalebs (haliti, piriti, almasi, magnetiti). maT aqvT kubis, oqtaedris da 

sxva forma. kubur singoniaSi simetriis elementebis umaRlesi Sexamebaa -– 

3L44L36L29PC (nax. 4, 21-25). 

mineralTa kristalur formebs da struqturebs swavlobs mecniereba kris-

talografia. 
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   mineralTa arsebobis formebi bunebaSi     

     

     kristaluri mineralebi bunebaSi gvxvdeba rogorc calkeuli kristalebis an 

maTi Senazardebis, aseve danagrovebis saxiT, romelTac mineralTa agregatebi ewo-

deba. isini Sedgebian Sinagani kristaluri agebulebis mqone komponentebisagan. mine-

ralTa Soris gamoiyofa sami jgufi, romlebic gamoirCevian kristalTa damaxasia-

Tebeli ieriT anu habitusiT: 

1. yvela mimarTulebiT Tanabrad ganviTarebuli, izometriuli - magnetiti, piriti, 

granati (nax. 5, I);  

2. erTi mimarTulebiT wagrZelebuli - prizmuli, sveturi, nemsiseburi da sxivosnu-

ri - bariti, kvarci da sxv. (nax. 5, II); 

3. ori mimarTulebiT wagrZelebuli - cxriliseburi, firfitovani da qercliseburi 

-qloriti da sxv. (nax. 5, III). 

 

    nax. 5. damaxasiaTebeli ieris (habitusis) mqone kristalebis sami ZiriTadi jgu- 
         fi:I - izometriuli (a - magnetiti, b - piriti, g - granati); II -–erTi 
         mimarTulebiT wagrZelebuli (d - bariti, e - anTimoniti, v - kvarci); III 
         - ori mimarTulebiT wagrZelebuli (z - bariti, T - qloriti) 

 

     zogierTi mineralebi qmnis kanonzomierad Sezrdil kristalebs, romelTac 

ewodeba mrCoblebi, samkapebi da a.S. mrCoblebi warmoiSvebian kristalebis urTier-

Tamozrdis an Sezrdis Sedegad (nax. 6). kanonzomieri Senazardebi ar unda agverios  
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    nax. 6. kristalebis mrCoblebi: I - II - sxvadasxva tipis SemrCoblebis sqeme- 
         bi: I – Sezrdis tipi (a - TabaSiri, b - rutili); II - amozrdis tipi 
         (g – fluoriti, d - kaliumis mindvris Spati); III - naturaluri mrCob- 
         lebi (e - kalciti, v - TabaSiri, z - kvarci)  

 

kristalebis arakanonzomier agregatebSi, mag. druzebSi da jagrisebSi, romlebic 

izrdebian sicarieleebisa da mRvimeebis kedlebze. druzebi - metnaklebad wesieri 

kristalebis Senazardebia (nax. 7), romlebic xSirad erTi boloTi qanTanaa Sezrdi-

li. amas garda, mravali kristaluri mineralisaTvis tipuria rTuli uswormaswo-

ro formebi - dendritebi, nadeni formebi da a. S. dendritebi warmoiSvebian mine-

ralTa swrafi kristalizaciis Sedegad qanebis viwro napralebSi an forebSi da 

formiT mogvagoneben mcenareTa totebs (nax. 8). 

mineralebi zogjer TiTqmis mTlianad avseben mcire zomis sicarieleebs da 

qmnian sekreciebs (nax. 9, a). maTTvis damaxasiaTebelia koncentriuli agebuleba. sek-

reciebis Sevseba mineraluri nivTierebebiT mimdinareobs periferiidan centrisaken. 

amonTxeul qanebSi mcire sekreciebs ewodeba mindalinebi (nax. 9, b), xolo aseTi sa-

xis agregatebs centralur nawilSi darCenili sicarieliT - Jeodebi (nax. 9, g).  
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           nax. 7. TabaSirisa (a) da kvarcis (b) kristalebis druzebi 
 

konkreciebi warmoadgenen burTismagvar an araswori mrgvali formis sxeulebs (nax. 

10). isini warmoiqmnebian mineraluri nivTierebis romelime kristalizaciis centris  

    nax. 8. manganumis naerTebis dendritebi kirqvaSi 
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    nax. 9. sicarieleebis Sevseba qanSi: a - aqatisa da qalcedonisagan agebuli se- 
         krecia; b - qalcedonis mindalinebi qanSi; g - kvarciTa da qalcedoniT 
         agebuli Jeoda  

 

irgvliv daleqvis Sedegad da xSirad aqvT radialur-sxivosnuri agebuleba (nax. 10. 

III). sekreciebisagan gansxvavebiT konkreciebis zrda mimdinareobs centridan perife-

riisaken. xSirad konkreciis saxiT gvxvdeba fosforiti da markaziti. konkreciebs 

Zalian hgavs agebulebiT ooliTebi - patara (ganivkveTSi 10 mm-mde) momrgvalo 

warmonaqmnebi, romelTac aqvT koncentriuli struqtura da warmoiqmnebian wyliani 

xsnarebidan mineraluri nivTierebis gamoyofis Sedegad. ooliTuri agebuleba xSir-

ad damaxasiaTebelia marganecis, rkinis, aluminis madnebisaTvis da kirqvisaTvis. 

 

    nax. 10. konkreciebi da nadeni formebi: I - sferoseburi qviSaqvis konkreciebi;  
          II - opalis (a) da malaqitis (b) yvelaze damaxasiaTebeli Tirkmlisebu- 
          ri nadeni formebi; III - markazitis sferiseburi konkrecia   
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Tu xsnarebidan nivTierebaTa kristalizacia nela mimdinareobs an gankrista-

lebas ganicdis koloidebi, maSin warmoiqmneba nadeni formebi (nax. 10, II), romel-

Tac aqvT loluebis, Tirkmlis, ZarRvebis, mtevnebis an budeebis saxe. Camokidebul 

loluebis msgavs nadenebs ewodeba stalaqtitebi, xolo qvemodan zemoTken gazr-

dilebs - stalagmitebi. 

qanebis zedapirebze zogjer SeimCneva mineralTa Txeli furclebi, romelTac 

nafifqi ewodeba. 

bunebaSi zogjer gvxvdeba cvalebadi qimiuri Semadgenlobis erTi da igive 

kristaluri formis mineralebi. isini xSirad myar xsnarebs warmoadgenen, romlebic 

Sedgebian analogiuri struqturis, magram sxvadasxva Semadgenlobis mqone erTi an 

ramodenime komponentisagan. aseT formebSi ionebs Soris raodenobrivi Tanafardoba 

SeiZleba cvalebadobdes ZiriTadi struqturis SenarCunebiT. iseT movlenas, rodes-

ac romelime nivTierebis kristalur meserSi SesaZlebelia arsebuli ionebis (mag., 

Fe2-) sxva ionebiT (mag., Ca2-) Secvla kristaluri mesris ZiriTadi formis Seucvle-

lad, ewodeba izomorfizmi. amis magaliTad gamodgeba plagioklazebi, romlebic 

warmoadgenen ori komponentis - albitis (Na[AlSi3O8])da anorTitis (Ca[Al2Si2O8]) 

narevs. imisaTvis, rom izomorfizmi SesaZlebeli gaxdes, urTierT Canacvlebad oine-

bs unda hqondeT zomiT msgavsi ionuri radiusebi da maTi valentobis jami erTnai-

ri unda iyos. 

zogierTi mineralis unars, warmoqmnas sxvadasxva kristaluri forma erTi da 

igive qimiuri Semadgenlobis dros, ewodeba polimorfizmi. ase mag., kalciti 

(CaCO3) kristaldeba trigonul singoniaSi, xolo analogiuri Semadgenlobis ara-

goniti -– rombulSi. asevea almasi, romlis kristalebi kuburi singoniisaa da gra-

fiti, romelic qmnis heqsagonuri singoniis svetisebr kristalebs. orive minerali 

Sedgeba naxSirbadisagan (C). 

mineralebi zogjer Rebuloben maTTvis aradamaxasiaTebel kristalografiul 

formas, qmnian ra sxva mineralis an organuli warmonaqmnis zust asls. aseT forme-

bs ewodeba fsevdomorfozebi (cru formebi). fsevdomorfozebis magaliTs warmoad-

genen namarxebi, romelSic cxovelis an mcenaris organuli nivTiereba mTlianad Ca-

nacvlebulia kalcitiT, opaliT an qalcedoniT, magram amasTan SenarCunebulia 

pirvelyofili formis yvela Tavisebureba. xSirad gvxvdeba agreTve limonitis  

(Fe2O3
.nH2O) fsevdomorfozebi piritis (FeS2) mimarT, romlebic warmoadgenen piri-

tis kuburi formis kristalebs, mTlianad daJanguls da gadasuls limonitSi. 
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               mineralTa fizikuri Tvisebebi 

 

imisaTvis, rom gamovicnoT mineralebi garegani niSnebiT da miaxloebiT 

ganvsazRvroT maTi Semadgenloba, unda vicodeT maTi fizikuri Tvisebebi. mxedvelo-

baSi unda viqonioT, rom calkeuli fizikuri Tvisebebi SeiZleba sxvadasxva minera-

lisTvis iyos erTnairi da piriqiT. romelime Tviseba (mag., feri an simkvrive) erTi 

da igive mineralSi SeiZleba cvalebadobdes Semadgenlobisa da minarevebis raode-

nobis mixedviT. amitom mineralis gansazRvris dros aucilebelia davadginoT misi 

Tvisebebis rac SeiZleba meti raodenoba. amasTanave calkeul SemTxvevaSi zogierTi 

Tviseba (magnituroba, simagre, optikuri Tvisebebi da sxv.) SeiZleba iseTi damaxasi-

aTebeli iyos, rom SevZloT erTi maTganis mixedviT mineralis diagnostika.               

mineralTa ZiriTad fizikur Tvisebebs ekuTvnis: feri, xazis feri, gamWvirva-

leba, elvareba, monatexi, tkeCvadoba, simagre, simkvrive da sxv. 

mineralis feri warmoadgens mniSvnelovan diagnostikur niSans. mineralebs Se-

iZleba hqondeT mravalgvari Seferiloba -–TeTri, yviTeli, nacrisferi, vardisferi, 

wiTeli, lurji, Savi da sxv. aseve gvxvdeba ufero da gamWvirvale mineralebi. fe-

rs praqtikulad sazRvraven TvaliT, cnobil sagnebTan SedarebiT (rZisebr-TeTri, 

Calisebr-yviTeli, sisxlisebr-wiTeli da a. S.). metaluri elvarebis mqone minera-

lTa feris aRsaniSnavad feris saxelwodebas umateben gavrcelebuli metalis saxe-

lwodebas (tyviisebr-nacrisferi, spilenZisebr-wiTeli, rkinisebr-Savi da a.S.). mine-

ralTa Seferiloba ZiriTadad damokidebulia maT qimiur Semadgenlobasa da mina-

revTa Semcvelobaze. aseT elementebs-minarevebs warmoadgenen rkina, nikeli, koba-

lti, titani, urani, spilenZi, qromi da sxv. 

zogierTi minerali fers icvlis ganaTebasTan damokidebulebiT. magaliTad, mi-

nerali labradori zogierTi kuTxiT motrialebisas iZens cisartyelisebur-cisfer, 

nacrisfer an mwvane Seferilobas. mineralTa am Tvisebas ewodeba irizacia. labra-

dorSi igi warmoiSveba sinaTlis interferenciis xarjze, romelic airekleba miner-

al ilmenitis (FeTiO3) Txeli afskiT amovsebuli tkeCvadobis orive sibrtyis mik-

roskopuli napralebidan. zogjer ZiriTadi Seferilobis garda, mineralis zedapir-

ul Txel fenas aqvs damatebiTi Seferiloba. am movlenas ewodeba JRaloba da ai-

xsneba sinaTlis interferenciiT mineralis zedapirze warmoSobil Txel Sreebze. 

Cveulebriv, JRaloba aris cisartyeliseburi, rogorc qalkopiritSi, roca minera-

lis zedapiri gadaifareba cisferi, wiTeli da iisferi ferebiT. 



 

 

18

xazis feri (mineralis feri fxvnilSi). mraval minerals dafxvnil mdgomareo-

baSi sxva feri aqvs, vidre nimuSSi. fxvnils miviRebT, Tu mineralis natexs gavusva-

mT faifuris firfitis mouWiqav zedapirze. cxadia, misi simagre naklebi unda iyos 

faifuris simagreze (Tu mineralis simagre metia faifuris simagreze, maSin igi fai-

furs gakawravs). xazis feri mniSvnelovani diagnostikuri niSania zogierTi gavrce-

lebuli mineralisaTvis. magaliTad, hematitis, limonitis da magnetitis nimuSebs 

xSirad aqvT erTnairi feri da maTi garCeva SeiZleba mxolod xazis feriT (Sesaba-

misad aqvT wiTeli, yviTeli da Savi xazis feri). 

elvareba aseve warmoadgens mineralis mniSvnelovan diagnostikur niSans. igi 

damokidebulia mineralis gardatexis maCvenebelze da mis unarze aireklos  zeda-

piridan sinaTlis sxivi. am Tvisebis mixedviT yvela minerali SeiZleba davyoT sam 

jgufad:metaluri, naxevradmetaluri da arametaluri elvarebis mqone. 

metaluri elvareba - metalebisaTvis damaxasiaTebeli Zlieri optikuri Tvi-

sebaa. igi  axasiaTebs  gaumWvirvale mineralebs, romlebic umetes SemTxvevaSi fai-

furis firfitaze gasmisas gvaZleven Sav xazs. aseTi elvareba SeimCneva TviTnabad 

metalebSi (oqro, vercxli, platina), sulfidebsa da rkinis oqsidebSi. 

naxevradmetaluri elvareba damaxasiaTebelia im mineralebisaTvis, romelTa 

zedapirebs aqvs mqrqali metalis ieri. aseT mineralebs ekuTvnis grafiti, hematiti 

da sxv. 

mesame, yvelaze gavrcelebul jgufs ekuTvnis arametaluri elvarebis mqone 

mineralebi. masSi arCeven elvarebis Semdeg saxeebs:minisebri, romelic farTodaa 

gavrcelebuli gamWvirvale mineralebs Soris (kvarci kristalis waxnagebze, kal-

citi, TabaSiri); cximovani, tipuria im mineralebisaTvis, romelTa zedapirebze TiT-

qos zeTi iyos wasmuli (kvarci monatexze, nefelini); sadafisebri, damaxasiaTebelia 

gamWvirvale mineralebisaTvis, romlebic ise elvareben, rogorc niJaris sadafisebri 

zedapiri (ganpirobebulia mineralTa Txeli firfitebidan an tkeCvadobis sibrtyi-

dan sxivis arekvliT, mag., qarsebi, talki); abreSumisebri, romelic SeimCneva wvril-

boWkovani agebulebis mineralebSi da gvagonebs abreSumis Zafis elvarebas (asbesti, 

TabaSiris boWkovani saxeobebi). zogierT minerals axasiaTebs gansakuTrebiT Zlieri 

elvareba, romelsac almasisebri ewodeba (almasi, TuTiis matyuaras zogierTi saxe-

sxvaoba); mqrqali elvareba (mineralebi ar brwyinaven) damaxasiaTebelia forovani, 

uswormasworo miwisebri zedapiris mqone mineralebisaTvis (kaoliniti). 

gamWvirvaleba aris mineralis unari gaataros sxivi. gamWirvalebis xarisxis 

mixedviT mineralebi iyofa:gamWvirvale (mTis broli, haliti, topazi); naxevradga-
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mWvirvale (qalcedoni, opali), romlebSic Cans mxolod sagnebis moxazuloba; sina-

Tlis gamtari, romelic sinaTles atarebs mxolod Txel firfitebSi (mindvris 

Spatebi) da aragamWvirvale, romlebSic sxivi saerTod ar gadis. 

monatexi anu zedapiris forma, romelic warmoiSveba mineralis gatexvisas. igi 

zogierTi mineralisaTvis aseve warmoadgens mniSvnelovan diagnostikur niSans. mo-

natexi SeiZleba iyos niJarisebri (nax. 11, I), romelsac aqvs Sezneqili da koncent-

riul-talRisebri zedapiris saxe da gvagonebs niJaris zedapirs (mTis broli), xiW-

visebri - zedapiri dafarulia erTi mimarTulebiT orientirebuli xiWvebiT (Taba-

Siri, rqatyuara, ix. nax. 11, II), uswormasworo (nefelini), miwisebri - mqrqali xao-

iani zedapiriT (kaoliniti, limoniti), marcvlovani, romelic xSirad gvxvdeba mine-

ralur agregatebSi. 

 

    nax. 11. monatexis tipebi: I - niJarisebri kvamlovan kvarcSi, II - xiWviani     
          TabaSirsa (a) da rqatyuaraSi (b) 

 

tkeCvadoba ewodeba mineralis Tvisebas gaixliCos an gaipos paraleluri sib-

rtyeebis gaswvriv garkveuli kristalografiuli mimarTulebebiT (erTi an ramode-

nime), romelTa gaswvriv kristalografiul meserSi mJRavndeba nawilakebis yvelaze 

susti SeWiduloba. arCeven tkeCvadobis xuT saxeobas. idealuri tkeCvadoba (nax. 12, 

a) Cndeba maSin, rodesac minerali Zalze advilad (magaliTad, frCxiliT) ixliCeba 

calkeul Txel furclebad an firfitebad, amasTan axasiaTebT sarkisebrelvare 

tkeCvadobis sibrtyeebi (qarsebi, TabaSiri, qloriti). sruli tkeCvadoba (nax. 12, b) 

gamoirCeva imiT, rom minerali ixliCeba CaquCis susti dartymiT gluv paralelur 

firfitebad, kubebad da sxva formebad (haliti, kalciti). saSualo tkeCvadoba 

damaxasiaTebelia im mineralebisaTvis, romelTa gapobisas warmoiqmneba rogorc 

tkeCvadobis sibrtyeebi, aseve uswormasworo monatexis mqone  zedapirebi (mindvris 

Spatebi). arasruli tkeCvadoba Zneli SesamCnevia. am SemTxvevaSi mineralebis gapo-
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bisas Warbobs zedapirebi uswormasworo monatexiT (apatiti, olivini da sxv.). zog 

minerals tkeCvadoba praqtikulad ar axasiaTebs. am SemTxvevaSi laparakoben Zal-

zed arasrul (sust) tkeCvadobaze. aseT mineralebSi SeimCneva mxolod monatexis 

uswormasworo zedapirebi (rZisferi kvarci, oqro). 

 

    nax. 12. mineralebis tkeCvadoba: a - idealuri - qarsebSi, b -–sruli - kal- 
          citSi 

 

unda gavarCioT tkeCvadobis sibrtyeebi kristalTa waxnagebisagan. tkeCvadobis 

sibrtyeebs aqvT ufro Zlieri elvareba da saRi ieri; amas garda, isini qmnian ur-

TierTparaleluri zedapirebis rigs. zogierTi mineralisaTvis damaxasiaTebelia  

Strixebi kristalTa waxnagebze (korundi, kvarci, piriti da sxva), maSin roca tke-

Cvadobis sibrtyeebi gluvia da prialaa. 

simagre warmoadgens mineralTa erT-erT umniSvnelovanes diagnostikur niSans. 

simagris qveS igulisxmeba mineralis winaaRmdegobis xsrisxi garegani meqanikuri ze-

moqmedebebis mimarT (gakawvra, gaWra, gaxexva). simagris gansazRvrisaTvis miRebulia 

moosis skala, sadac etalonad gamoiyeneba cnobili da mudmivi simagris mqone mine-

ralebi. es mineralebi ganlagebulia simagris matebis TanmimdevrobiT, ase rom wina 

minerali ikawreba momdevnoTi. 

   mineralebi-simagris etalonebi                        simagre 

talki - Mg3(OH)2[Si4O10]                                   1                   

TabaSiri - CaSO4
.2H2O                                     2         
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kalciti  - CaCO 3                                         3       

fluoriti  - CaF2                                        4    

apatiti  - Ca5(F,Cl)[PO4]3                                  5                   

orToklazi - K[AlSi3O8]                                                                          6                    

kvarci  - SiO2                                            7                   

topazi  - Al2(F,OH)2[SiO4]                                  8                   

korundi - Al2O3                                           9     

almasi  - C                                              10 

mineralis simagris gansazRvrisas mis saR zedapirze mineral-etalonis maxvi-

li kuTxiT (dawoliT) atareben xazs. magaliTad, saWiroa davadginoT albitis si-

magre. etalonuri koleqciidan mas ar kawravs arc erTi minerali apatitis CaTv-

liT. orToklazi masze tovebs sust kvals, magram amasTan TviTonac cvdeba. Sesa-

bamisad, am or minerals aqvs Tanabari simagre. simagris skalis mixedviT momdevno – 

kvarci kawravs albits, maSasadame, albitis simagre 5-ze metia da 7-ze naklebi, e. 

i. 6. simagris intervalebi mineral-etalonebs Soris gansxvavebulia. almasi talk-

ze magaria ara 10-jer, aramed 1000-jer metad simagris absolutur erTeulebSi. 

simagris mixedviT yvelaze didi intervalia almassa da korunds Soris. 

simagris gansazRvrisaTvis praqtikaSi xSirad iyeneben gavrcelebul sagnebs. 

mag., fanqris simagrea 1, frCxilis - 2, spilenZis monetis - 3,5-4, minis - 5, nemsis da 

foladis danis - 6, qlibis - 7. ufro meti simagris mineralebi gvxvdeba Zalian iS-

viaTad. 

simkvrive sxvadasxva mineralSi meryeobs 600-dan 27000 kg/m3-mde. misi zusti 

gansazRvra SesaZlebelia mxolod laboratoriul pirobebSi hidrostatikuri sas-

worebiT awonvis gziT da sxva specialuri gazomvebiT. simkvrivis miaxloebiTi gan-

sazRvrisaTvis praqtikaSi mimarTaven mineralebis xeliT Sewonvas Semdegi Sefaseb-

iT:~mZime~, ~saSualo~, ~msubuqi~. simkvrivis mixedviT mineralebi SeiZleba davyoT 

sam kategoriad:msubuqi - 2500 kg/m3-mde simkvrivis (navTobi, fisi, naxSirebi, Taba-

Siri, qvamarili); saSualo - 4000 kg/m3-mde simkvrivis (kalciti, kvarci, mindvris 

Spatebi, qarsebi) da mZime - 4000 kg/m3-ze meti simkvrivis (madniani mineralebi). yve-

laze metad gavrcelebulia mineralebi, romelTa simkvrive 2000-dan 5000 kg/m3-mdea. 

magnituroba axasiaTebs mineralTa mcire raodenobas (magnetiti, pirotini, 

platina). igi dgindeba magnituri isris saSualebiT, romelic miizideba an ganizi-

deba masTan magnituri mineralis miaxloebsas. 
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zogierT minerals axasiaTebs gansakuTrebuli Tvisebebi. mag., karbonatebisTvis 

damaxasiaTebelia reaqcia sust (5-10%-ian) marilmJavasTan, rasac Tan axlavs nax-

SirorJangis gamoyofa buStulebis saxiT. zogierTi karbonati advilad ixsneba civ 

mJavaSi (kalciti), sxvebi reaqciaSi Sedis maTi dafqvis Semdeg (dolomiti) an gac-

xelebiT (magneziti).  marilmJavasTan reaqciaSi Sedis aseve mravali sulfidi, rom-

lis drosac gamoiyofa gogirdwyalbadi. es ukanaskneli advili gasarCevia damaxasi-

aTebeli suniT. 

ormagi sxivtexa axasiaTebs zogierT minerals, magram gansakuTrebiT kargad 

aqvs gamoxatuli kalcitis gamWvirvale saxesxvaobas, romelsac islandiuri Spati 

ewodeba. Tu islandiuri Spatidan SevxedavT sagans, maSin Cndeba misi ormagi gamo-

saxuleba (nax. 13). 

 

    nax. 13. ormagi sxivtexa kalcitSi (islandiur SpatSi) 
 

gemoTi ganisazRvreba mxolod wyalSi xsnadi zogierTi marili. am meTodiT 

advilad gavarCevT, magaliTad, qvamarils silvinisagan:ukanasknels aqvs momwaro-

momlaSo gemo da enas msubuqad bwkens. 

unda SevniSnoT, rom mineralis makroskopuli gansazRvrisas aucilebelia Tvi-

sebebis mTeli kompleqsis gaTvaliswineba. 

      

                 mineralebis klasifikacia da aRwera 
 
 
 yvela cnobili minerali, romelTa raodenoba sinonimebsa da saxesxvaobebTan 

erTad 4000-s aRemateba, SeiZleba sxvadasxva niSniT dajgufdes. dReisaTvis miRebul 

klasifikacias safuZvlad udevs mineralebis qimiuri Semadgenloba, aseve Sinagani 

agebuleba (struqtura), romlebic, rogorc zemoT aRvniSneT, ganapirobeben am sxeu-

lebis Tvisebebs. dedamiwis qerqSi mineralTa gavrcelebis kanonzomierebis Sesacnob-

ad arsebiTi mniSvneloba eniWeba maTi genezisis dadgenas. dedamiwis qerqSi da mis 

zedapirze mimdinare mravalferovani procesebi, romlebic ganpirobebulia bunebis 
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ZalebiT, pirobiTad iyofian endogenurad (dakavSirebulia Sida ZalebTan) da egzo-

genurad (gamowveuli garegani ZalebiT). Sesabamisad, mineralebis warmoSoba SeiZ-

leba iyos endogenuri, anda egzogenuri. endogenuria mineralebi, romlebic warmoi-

Sobian magmis, lavis (magmuri procesebi) da narCeni magmuri mdnaris kristalizaciis 

Sedegad, gamdidrebulni aqroladi komponentebiT (pegmatituri procesebi), dakavSi-

rebuli magmidan gamoyofil gazebTan (pnevmatoliTuri procesebi) an cxel xsnareb-

Tan (hidroTermuli procesebi). siRrmis pirobebSi agreTve mimdinareobs metamorfu-

li procesebi, romelic iwvevs axali mineralebis warmoSobas. egzogenuri warmo-

Sobis mineralebi warmoiqmneba dedamiwis zedapirze an mis maxloblad gamofitvis 

procesis da misi produqtebis daleqvis Sedegad, aseve organizmebis cxovelmoqme-

debis Sedegad. qanebis ZiriTad masas agebs SedarebiT mcire raodenobid farTod 

gavrcelebuli mineralebi, romlebsac qanTmaSen mineralebs uwodeben. ZiriTadad am 

mineralebs ganvixilavT qvemoT. amas garda, moyvanilia monacemebi im zogierTi Se-

darebiT iSviaTi mineralebis Sesaxeb, romelTac didi praqtikuli mniSvneloba aqvT. 

aRwerili mineralebi qimiuri Semadgenlobis mixedviT miekuTvnebian TviTnabad ele-

mentebis, sulfidebis, haloiduri naerTebis, Jangeulebis da hidroJangebis, karbona-

tebis, sulfatebis, fosfatebis da silikatebis klasebs. 

 

                  TviTnabadi elementebis klasi  

 

 am klass miekuTvneba SedarebiT mcire raodenobis mineralebi, romlebic wa-

rmoadgenen calkeul qimiur elementebs - liTonebs da, iSviaTad, araliTonebs. 

isini umniSvnelo rols asruleben dedamiwis qerqis nivTier SemadgenlobaSi (woniT  

Seadgenen misi mTeli masis araumetes 0,10-s) da rogorc wesi, ar miekuTvnebian qan-

TmaSen mineralebs, magram zogierT maTgans aqvs didi praqtikuli mniSvneloba. 

 gogirdi S  gvxvdeba kristalur, koloidur, Txevad da gazobriv mdgomareo-

baSi. myari modifikacia gavrcelebulia calkeuli kristalebis da maTi Senazarde-

bis, xSirad mkvrivi an miwisebri masebis saxiT, qmnis naRvenT formebs. kristaldeba 

rombul da monoklinur singoniaSi. 

 feri monacrisfro-moyviTalo, mowiTalo da muradan - Savamde (organuli 

minarevebis gamo); xazis feri - Ria yviTeli; elvareba waxnagebze - minisebri, ara-

iSviaTad almasisebri, monatexze - cximovani, mqrqali; monatexi - uswormasworo da 

niJarisebri; tkeCvadoba - arasruli; simagre 1,5 - 2; simkvrive daaxloebiT 2. xaxu-

nisas eleqtrovdeba (nax. 14, I). 
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 warmoiSoba vulkanuri amofrqvevebis Sedegad gamoyofili orTqlis aqrolis 

gziT, gogirdSemcveli mineralebis Secvlis Sedegad miwis zedapirze da biogenur-

ad. gamoiyeneba qimiur da celuloza-qaRaldis mrewvelobaSi, gogirdmJavas misaRe-

bad, soflis meurneobaSi da warmoebis sxva dargebSi. 

 
 

 

 

 

 

         I                     II                          III 
 
   nax. 14. TviTnabadi elementebi:I - gogirdi; II - almasi; III - oqro 
 

 grafiti C  (berZn. "grafos" - vwer) qmnis wvril firfitovan kristalebs, 

qerclisebr an mkvriv masebs upiratesad metamorful qanebSi. kristaldeba heqsa-

gonur singoniaSi. 

 feri - muqi, foladisfer-nacrisferidan Savamde; xazis feri - muqi nacris-

feridan Savamde, mbrwyinavi; tkeCvadoba - friad sruli erTi mimarTulebiT, furc-

lakebi (firfitebi) sqelia, advilad tydeba; monatexi - uswormasworo; simagre - 1; 

Sexebisas cximovania, xels svris, qaRaldze tovebs kvals; simkvrive - 2 - 2,2. 

 umeteswilad metamorfuli warmoSobisaa. farTod gamoiyeneba mrewvelobis 

sxvadasxva dargSi:metalurgiaSi, eleqtrodebis, tigelebis, fanqrebis warmoebaSi 

da sxva. 

 almasi C (berZn. "adamas" - umagresi) gvxvdeba afeTqebis milebis kimberlite-

bSi, iSviaTad peridotitebsa da dunitebSi, qviSrobebSi, deluviur nayarSi, Zveli 

asakis konglomeratebsa da qviSaqvebSi, iSviaTad meteoritebSi. kristaldeba kubur 

singoniaSi; kristalebi oqtaedruli, kuburi da tetraedrulia (nax. 14, II). 

 uferoa, zojer TeTri, cisferi, momwvano, yviTeli, mura, wiTeli, muqi nacri-

sferi - Savamde; elvareba almasisebri, cximovani; gamWvirvalea; tkeCvadoba - sa-

Sualo, oTxi mimarTulebiT oqtaedrze; simagre - 10; simkvrive - 3,5. iwvis haerze 

8500C temperaturis pirobebSi. 
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 warmoSoba dakavSirebulia ultrafuZe magmasTan. gamoiyeneba rogorc saWre-

li da abraziuli masala (teqnikuri almasebi), Zvirfasi qva (saiuveliro almasebi). 

xelovnurad dawaxnagebul sufTa almass brilianti ewodeba. 

 oqro Au  gvxvdeba qercliseburi warmonaqmnebis, qanebSi Cawinwkluli aras-

wori, xSirad firfitovani formis kristaluri marcvlebis, agreTve sworkuTxovani, 

dendrituli, datotvili, naRvenTi da Rrubliseburi agregatebis saxiT. meorad 

ganlagebaSi qmnis metnaklebad damrgvalebuli marcvlebis qviSrobebs. kristaldeba 

kubur singoniaSi. kristalebi - oqtaedruli, dodekaedruli, kuburi, damaxinjebu-

li firfitovani, skeleturi (nax. 14, III). 

 feri - oqrosfer-yviTelidan movercxlisfro-TeTramde; elvareba - Zalze 

Zlieri liTonuri; gaumWvirvale; monatexi - uswormasworo, kauWisebri; tkeCvadoba 

-–susti (praqtikulad ar aqvs); simagre - 2,5 - 3; simkvrive - 15,6 - 19,3, Wedadia. 

 ZiriTadad hidroTermuli warmoSobisaa; dakavSirebulia mJave 

intruzivebTan, hidroTermul ZarRvebTan, kvarcTan da piritTan; gvxvdeba 

pegmatitebSi, Savi feris qviSebSi da qviSrobul sabadoebSi. oqro keTilSobili 

liTonia, gamoiyeneba saiuveliro saqmeSi, manqanaTmSeneblobaSi, medicinaSi. 

 vercxli Ag  gvxvdeba uswormasworo qercliseburi da Zlier wagrZelebuli 

formis marcvlebis saxiT; qmnis rTul dendritebs, zogjer badisebur da mkvriv ag-

regatebs. kristaldeba kubur singoniaSi. Wedadia. 

 feri - vercxlisfer-TeTri; xazis feri - nacrisferidan-Savamde. elvareba - 

liTonuri; gaumWvirvalea; monatexi - uswormasworo, kauWisebri; tkeCvadoba - sus-

ti; simagre - 2,5 - 3; simkvrive - 10,1 - 11,5. 

 ZiriTadad hidroTermuli warmoSobisaa; egzogenur pirobebSi warmoiqmneba 

vercxlisSemcveli mineralebis Secvlis Sedegad. gamoiyeneba qimiur mrewvelobaSi, 

saiuveliro saqmeSi, monetebis dasamzadeblad da sxva. 

 platina Pt (esp. "plata" - vercxli) Cveulebriv gvxvdeba ultrafuZe magmur 

qanebSi, agreTve kvarcis ZarRvebSi gabneuli uswormasworo formis kristaluri 

marcvlebis da qerclebis saxiT; meorad ganlagebaSi gavrcelebulia qviSrobebSi. 

kristaldeba kubur singoniaSi. Wedadia. 

 feri - monacrisfro-TeTri, foladisfer-nacrisferi; elvareba - liTonuri; 

monatexi - araswori, kauWisebri; simagre - 4 - 4,5; simkvrive - 15 -–19 (bunebrivi 

Senadnobi) da 21,45 (sufTa saxiT). ixsneba mxolod gacxelebul “samefo wyalSi”. 

 geneturad ukavSirdeba ultrafuZe da fuZe magmur sxeulebs. gamoiyeneba 

qimiur mrewvelobaSi, eleqtroteqnikaSi, medicinaSi, saiuveliro saqmeSi. 
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                     sulfidebis klasi 

 

 sulfidebi warmoadgenen metalebis da zogierTi arametalis gogirdnaerTebs. 

isini qimiuri TvalsazrisiT naxSirwyalbadmJavas marilebia. iseve rogorc TviTnaba-

di elementebis klasis mineralebi, sulfidebi ar miekuTvnebian qanTmaSens, magram 

bevri maTgani qmnis liTonebis madnebs. axasiaTebT Semdegi saerTo fizikuri Tvisebe-

bi:metaluri elvareba da saSualo amreklavi Tvisebebi, SedarebiT dabali simag-

re da didi simkvrive. isini ZiriTadad hidroTermuli warmoSobis mineralebia, met-

wilad dakavSirebuli arian ZarRvebTan da gvxvdebian kvarcTan da zogierT TviT-

nabad elementTan asociaciaSi. sulfidebis genezisi aseve ganpirobebulia magmuri 

da metamorfuli procesebiT. zedapirul pirobebSi isini Zalze iSviaTad warmoi-

Sobian da, Tanac, aRdgeniT garemoSi. gamofitvis zonaSi sulfidebi iSlebian, gada-

dian sulfatebSi, JangeulebSi, karbonatebSi da sxva bunebriv naerTebSi. sakmaod 

farTod arian gavrcelebuli, Seadgens miwis qerqis masis 0,15%-s. qvemoT mogvaqvs 

am klasis mxolod xuTi mineralis mokle daxasiaTeba. 

 galeniti anu tyviis kriala PbS (laT. “galena” - tyviis madani)  qmnis ma-

rcvlovan agregatebs, druzebs, iSviaTad calkeul kristalebs da maT Senazardebs. 

kristaldeba kubur singoniaSi. 

 feri - tyviisfer-nacrisferi, arekvlil sinaTleze - TeTri (TeTri feris 

etaloni); xazis feri - monacrisfro-Savi, elvare; elvareba - liTonuri; tkeCva-

doba - sruli sami mimarTulebiT, kubis waxnagebis paralelurad; simagre - 2,5; 

simkvrive - 7,6. qmnis tyviis madans. 

 sfaleriti anu TuTiis tyuara ZnS (berZn. “sfaleros” - matyuara) gvxvde-

ba mkvrivi, marcvlovani, naWuWiseburi, Tirkmliseburi agregatebis da kristaluri 

Senazardebis saxiT. kristaldeba kubur singoniaSi. 

 feri, minarevebis mixedviT – Savi, mura, mowiTalo, yviTeli, mwvane, TeTri, 

iSviaTad ufero, gamWvirvale da naxevradgamWvirvalea; xazis feri - yviTeli an 

mura; elvareba - cximiseburi, almasiseburi, naxevradliTonuri; tkeCvadoba - –sru-

li, eqvsi mimarTulebiT, rombuli dodekaedris waxnagebis paralelurad; monatexi 

- uswormasworo; simagre - 3,5 - 4; simkvrive - daaxloebiT 4. metwilad hidro-

Termuli warmoSobisaa. warmoadgens TuTiis madans. 
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 molibdeniti anu molibdenis kriala MoS2  Cveulebriv iZleva qercliseb-

ur da furclovan agregatebs, kristalebi firfitovania, mokleprizmuli. krista-

ldeba heqsagonur singoniaSi.  

 feri mocisfro an tyviisfer-nacrisferi; xazis feri - nacrisferi, qaRaldze 

movardisfro-nacrisferi; elvareba - liTonuri; tkeCvadoba - sruli erTi mimar-

TulebiT; simagre - 1-1,5, ris gamoc Sexebisas cximovania da xels svris; simkvrive - 

4,6-4,7. gvxvdeba hidroTermul sabadoebSi, granitebsa da pegmatitebSi. warmoadgens 

molibdenis madans. 

 piriti anu rkinis kolCedani FeS2  (berZn. "piros" - cecxli)  sulfidebis 

klasis erT-erTi yvelaze gavrcelebuli mineralia. damaxasiaTebelia kuburi for-

mis kargad gamoxatuli kristalebi, romelTa waxnagebze SeiniSneba wvrili Stri-

xebi. gvxvdeba marcvlovani da mkvrivi agregatebis saxiT. kristaldeba kubur sin-

goniaSi (nax. 15, I). 

 feri - Ria yviTeli, oqrosebr-yviTeli; xazis feri - Savi an momwvano-Savi; 

gaumWvirvalea; elvareba - liTonuri, Zlieri, rac zogjer arTulebs feris gansa-

zRvras; monatexi - uswormasworo an niJarisebri, agregatebis - marcvlovani; tke-

Cvadoba - arasruli; simagre - 6 - 6,5; simkvrive daaxloebiT 5. magmis kristaliza-

ciis adreuli produqtia, gvxvdeba agreTve rogorc aqcesoruli minerali amonTxe-

ul qanebSi, kontaqt-metamorful da ZarRvul sabadoebSi; rogorc pirveladi da 

meoradi minerali, damaxasiaTebelia agreTve danaleqi qanebisaTvis. advilad iJange-

ba rkinis oqsidebamde, Cveulebriv - limonitamde. gamoiyeneba gogirdmJavas misaRe-

bad. 

qalkopiriti anu spilenZis kolCedani CuFeS2  (berZn. “qalkos” -–spilenZi) 

Cveulebriv qmnis wvrilmarcvlovan, mkvriv agregatebs, farulkristalur da naden 

formebs, kristaldeba tetragonul da kubur singoniebSi.    

 feri - TiTbrisebr-yviTeli, moJangisfro-yviTeli an JRali; xazis feri - – 

Savi, momwvano elferiT; elvareba - liTonuri; monatexi - uswormasworo; tkeCva-

doba - arasruli; simagre - 3,5 - 4; simkvrive - 4,2. warmoadgens spilenZis madans. 

                       

                 haloiduri naerTebis klasi 

 

 am klasSi gaerTianebuli mineralebi qimiuri TvalsazrisiT warmoadgenen 

ftoris-, qloris-, bromis- da iodwyalbadis mJavebis marilebs, amasTan, ukanaskne-

lebi gvxvdeba Zalian iSviaTad. 
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           I                         II                       III 

    nax. 15. sulfidebi da haloidebi:I - piriti; II - haliti; III - fluoriti 
 

 ftoridebi, ZiriTadad, hidroTermuli procesebis produqtebia; uSualod 

dakavSirebuli arian magmur da pnevmatoliTur procesebTan. iSviaTad warmoiqmne-

bian egzogenur pirobebSi. qloridebi ZiriTadad warmoiSobian  marilSemcveli ze-

dapiruli auzebis aorTqlebis Sedegad (zRvebi, tbebi); zogjer gamoiyofa agreTve 

vulkanuri gazebidan. 

 haliti NaCl  (berZn. “hals” - marili) am klasis yvelaze gavrcelebuli 

mineralia. Cveulebriv qmnis stalaqtitebs, mkvriv, marcvlovan agregatebs, iSvia-

Tad kuburi da sveturi formis kristalebs. kristaldeba kubur singoniaSi (nax. 15, 

II). 

 sufTa haliti uferoa an TeTri, xSirad sxvadasxvanairad aris Seferili, 

Cveulebriv Ria ferisaa; elvareba -–minisebri, cximisebri; gamWvirvale an 

naxevradgamWvirvalea; tkeCvadoba - sruli, sami mimarTulebiT, kubebis waxnagebis 

paralelurad; simagre - 2; simkvrive daaxloebiT 2, higroskopulia, gemoTi 

mariliania; advilad ixsneba wyalSi. xSirad gvxvdeba tbiuri da zRviuri 

warmoSobis danaleq qanebSi. gamoiyeneba sakvebSi (sufris marili), aseve qimiur 

mrewvelobaSi natriumis, qloris da maTi warmoebulebis misaRebad. 

 silvini KCl  Cveulebriv gvxvdeba msxvilkristaluri da marcvlovani agre-

gatebis saxiT, xSirad halitTan erTad. fizikuri TvisebebiT am ukanasknelis msgav-

sia. TeTri an TiTqmis TeTri ferisaa, elvareba - minisebri; tkeCvadoba -–sruli, 

simagre - 2, simkvrive - 1,99; ixsneba wyalSi. gavrcelebulia marilian naleqebSi, 

gvxvdeba agreTve fumarolebSi. aqvs momwaro-momlaSo gemo. ZiriTadad gamoiyeneba 

rogorc sasuqi nedleuli da qimiur mrewvelobaSi. 

 fluoriti anu mlRobi Spati CaF2  (laT. “fluocikum” - mlRobi) qmnis 

druzebs, marcvlovan, mkvriv, miwisebr, sxivosnur agregatebs, calkeul kristalebs 

da maT Senazardebs. kristaldeba kubur singoniaSi (nax. 15, III). 
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 feri - mravalnairi - ufero, yviTeli, mwvane, vardisferi, iisferi, xSirad 

erT kristalSi SeiZleba SevamCnioT Seferilobis Secvla; iisferi saxesxvaobebi 

xSirad radiaqtiuria; elvareba - minisebri, susti; sufTa saxeobebSi gamWvirvalea 

(optikuri fluoriti); tkeCvadoba - sruli oTxi mimarTulebiT, oqtaedris waxna-

gebis paralelurad; simagre - 4; simkvrive - 3,18. fluoriti magmur - hidroTermu-

li mineralia, gvxvdeba agreTve dolomitebsa da kirqvebSi. gamoiyeneba metalurgi-

aSi, minis, keramikis, cementis warmoebaSi, qimiur da optikur mrewvelobaSi. 

 

               Jangeulebis da hidroJangebis klasi 

 

 am klass ekuTvnis mineralebi, romlebic warmoadgenen sxvadasxva elementebis 

Jangbadovan da maT wylian naerTebs. mineralebis raodenobiT es klasi erT-erT 

pirvel adgilzea, mis wilze modis mTeli dedamiwis qerqis masis 17% (maT Soris 

siliciumis Jangebi - 2,5% da rkinis Jangebi - 3,9%). am klasis mineralebi warmoi-

Soba rogorc endogenur, aseve egzogenur pirobebSi. 

 kvarci SiO2 magmuri, metamorfuli da danaleqi qanebis yvelaze gavrcele-

buli qanTmaSeni mineralia. igi mxolod pirobiTad, qimiuri Semadgenlobis mixedviT, 

miekuTvneba Jangeulebis klass, struqturiT ki silikatebSi Sedis. misi, iseve ro-

gorc silikatebis, struqturis safuZvels warmoadgens silicium-Jangbadiani tet-

raedri [SiO4]4-, romlis wveroSi ganlagebulia Jangbadis ionebi, xolo centrSi - 

siliciumis ioni. aseTi tetraedrebi erTmaneTs uerTdeba wveroebiT ise, rom erTma-

neTis mosazRvre tetraedrebis yoveli wvero saerTo aqvT - warmoiqmneba samgan-

zomilebiani myari karkasis struqtura. aseTi naerTis formulaa SiO2 , e. i. forma-

lurad Jangeulia. 

    kvarci gvxvdeba marcvlovani agregatebis, ZarRvebSi - mkvrivi masebis, xolo 

qanebSi - uswormasworo formis marcvlebis saxiT. sicarieleebSi qmnis kristalebs 

da maT Senazardebs; xSirad qmnis druzebs (nax. 16, I). kristalebs aqvT rTuli fo-

rma; safuZvels warmoadgens eqvswaxnaga prizma, romelic mTavrdeba romboedrebiT. 

prizmis waxnagebi xSirad dafarulia ganivi StrixebiT. kristaldeba trigonul si-

ngoniaSi (arsebobs kvarcis maRaltemperaturuli saxesxvaobebi, romlebic kristal-

debian heqsagonur singoniaSi). 

 yvelaze gavrcelebuli feri - TeTri, nacrisferi, ufero, ufero gamWvirva-

les mTis broli hqvia. gvxvdeba Seferili saxeobebic:kvamlovani kvarci (rauxto-

pazi) - kvamlisfer-yavisferi, gamWvirvale; ameTvisto - gamWvirvale iisferi (nax. 
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16, II), morioni - Savi, citrini - limonisebr-yviTeli; prazema - mwvane. elvareba - 

waxnagebze - minisebri, monatexze - cximovani; monatexi - niJarisebri an uswormas-

woro, xiWvovani; tkeCvadoba ar aqvs; simagre - 7; simkvrive - 2,65. ixsneba mxolod 

HF-Si. 

 
 

                   I                                   II 
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     nax. 16. Jangeulebi da hidroJangebi:I - 
kvarci; II - ameTvisto; III - qalcedoni; IV - 
aqati; V - opali 
 

             V 
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 qalcedoni SiO2  (marmarilos zRvis sanapirosTan mdebare Zveli qalaqis - 

qalkedonis mixedviT). kvarcis farulkristaluri saxesxvaobaa. gvxvdeba mkvrivi ma-

sebis, sferoliTebis, naRvenTi da Tirkmliseburi agregatebis saxiT (nax. 16, III). 

 mravalferovani SeferilobiT xasiaTdeba. qalcedonis wiTel an narinjisfer 

saxesxvaobas ewodeba serdoliki; TeTr, nacrisfer da mtredisfer zolebad Seferi-

ls - aqati (nax. 16, IV); momwvanos - xrizoprazi; TixiT gaWuWyianebuls - kaJi da 

a. S. elvareba - cvilisebri, sustad cximovani, mqrqali, monatexi - niJarisebri; si-

magre - 6,5; simkvrive - 2,6. 

 kvarci warmoiSoba magmis kristalizaciis dros, gamoiyofa cxeli xsnarebidan 

da orTqlidan, agreTve metamorfizmis Sedegad. iSviaTad warmoiqmneba egzogenur 

pirobebSi. qalcedoni dakavSirebulia vulkanuri moqmedebis Tanmdev hidroTermul 

procesebTan, warmoiSoba agreTve egzogenuri procesebis dros. kvarci mdgradia 

rogorc siRrmeSi, aseve zedapirzedac. kvarci da misgan agebuli qanebi, aseve qal-

cedoni gamoiyeneba minis warmoebaSi, qimiur da samSeneblo mrewvelobaSi, mTis 

broli (piezokvarci) - optikasa da radioteqnikaSi. kvarcisa da qalcedonis fera-

di saxesxvaobebi gamoiyeneba saiuveliro saqmeSi. 

 opali SiO2
.nH2O  (sanskrit. “upala” - keTilSobili qva) amorfuli myari hi-

drogelia. wylis Semcveloba meryeobs 1-dan 9%-mde, iSviaTad izrdeba 34%-mde. 

qmnis mkvriv, naRvenT, fenobriv, forovan, miwisebr agregatebs. monawileobs zogier-

Ti organogenuli warmoSobis danaleqi qanebis agebulebaSi (nax. 16, V). 

 ufero, TeTri, nacrisferi; minarevebi aZlevs sxvadasxva Seferilobas; axasia-

Tebs opalescencia - ferebis TamaSi; gamWvirvale da elvareba - sustad minisebri, 

cvilisebri; monatexi - niJarisebri an uswormasworo; simagre - 5,5, iSviaTad 6; sim-

kvrive - 1,9 - 2,5. droTa ganmavlobaSi hkargavs wyals da gadadis qalcedonSi an 

kvarcSi. 

 warmoiSoba zedapirul pirobebSi silikatebis gamofitvisas, zogierTi orga-

nizmis cxovelmoqmedebis Sedegad. gamoiyofa agreTve cxeli xsnarebidan (geizeriti). 

monawileobs diatomitis, trepelis, radiolaritis, opokis da sxva qimiuri da bio-

genuri warmoSobis danaleqi qanebis agebulebaSi. gamoiyeneba saiuveliro saqmeSi 

rogorc sanaxelao qva, mSeneblobaSi rogorc abraziuli masala. 

 didi praqtikuli mniSvneloba aqvT rkinis Jangis mineralebs. qvemoT motani-

lia rkinis im oqsidebis da hidroqsidebis mokle daxasiaTeba, romlebic qmnian rki-

nis mniSvnelovan madnebs. 
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 hematiti anu rkinis kriala Fe2O3  (berZn. “hematos” - sisxli) Cveulebriv 

gvxvdeba mkvrivi mikrokristaluri, Tirkmliseburi, ooliTuri, qerclovani an fur-

clovani agregatebis saxiT. kristaldeba trigonul singoniaSi. 

 feri - moyviTalo-nacrisferidan da foladisfer-nacrisferidan Savamde 

(kristaluri saxesxvaobebi) da muq-wiTlamde (farulkristaluri hematiti); xazis 

feric Sesabamisad cvalebadobs mura-wiTelidan alublisfer-wiTlamde; gaumWvir-

valea; elvareba - liTonuridan - mqrqalamde; simagre - 5,5 - 6,5, farulkrista-

luri masebis simagre naklebia (agregatis simagre); simkvrive - 5,2 - 6, e. i. didia, 

rac damaxasiaTebelia rkinis Semcveli mineralebisaTvis. gvxvdeba kambriulamdel 

metamorfizebul zolebriv madnebSi, iSviaTad amonTxeul qanebSi; warmoiSoba ag-

reTve egzogenur pirobebSi iseTi rkinisSemcveli mineralebis daJangvisa da gamofi-

tvis Sedegad, rogoricaa magnetiti, limoniti, sideriti. rkinis yvelaze mniSvne-

lovani madania. gamoiyeneba agreTve saRebarebis (wiTeli oxra) da abraziuli fxv-

nilebis warmoebaSi. 

 magnetiti anu magnituri rkinaqva FeO.Fe2O3  an  FeFe2O4  saxelwodeba mom-

dinareobs magneziis sabadodan (saberZneTi). qmnis mkvriv marcvlovan agregatebs, iS-

viaTad qanSi Cawinwklul kristalebs. gvxvdeba druzebis, marcvlovani, radialur-

sxivosnuri, Tirkmliseburi, ooliTebis da sxva agregatebis saxiT. kristaldeba kub-

ur singoniaSi. 

 ieriT da fizikuri TvisebebiT magnetiti msgavsia hematitis kristaluri sa-

xesxvaobisa; gansxvavdeba Savi xazis feriT da magnituri TvisebebiT. 

 magnetitis warmoSoba ZiriTadad dakavSirebulia siRrmul procesebTan (mag-

muri, hidroTermuli da metamorfuli); warmoiSveba agreTve dedamiwis zedapirze - 

gamofitvis procesSi da zRviur pirobebSi. 

 limoniti anu mura rkinaqva (berZn. “limoni” - mdelo) - aramkacrad gark-

veuli Semadgenlobis mineralia, faqtobrivad warmoadgens msgavsi mineralebis ag-

regats, romelSic Sedis:getiti - FeOOH, hidrogetiti - FeOOH.nH2O , lepido-

krokiti - FeO(OH)  da Tixis nawilakebi, romelTa Sefardeba araa mudmivi. limo-

niti Cveulebriv gvxvdeba qerqis, mkvrivi naRvenTi da miwisebri forovani masebis, 

agreTve radialur-sxivosnuri an naWuWisebri agebulebis stalaqtitebis, konkreci-

ebis da ooliTebis saxiT. xSirad erT nimuSSi SeiniSneba gadasvla mkvrivi saxesxva-

obidan miwisebrisken. 

 feri - Jangmiwa-moyviTalodan (fxvieri saxeobebi) - Savamde (mkvrivi); xazis 

feri, Sesabamisad, mura-yviTeli da mura; simagre - 1 - 5; simkvrive - 2,7 - 4,3. 
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 limoniti tipuri egzogenuri mineralia, warmoiSoba rkinisSemcveli minera-

lebis gamofitviT, aseve zedapiruli wyalsatevebis wylebidan gamoleqviT, amasTan, 

am SemTxvevaSi did rols TamaSoben mikroorganizmebi. 

 korundi Al2O3  (saxelwodeba warmodgeba mineralis sanskrituli dasaxelebi-

sagan - kouruntaka), warmoSobs mkvriv marcvlovan agregatebs,  kristaldeba tri-

gonul singoniaSi. kristalebis forma - kasrisebri, svetisebri, piramiduli, firfi-

tovani da sxva. 

 feri - nacrisferidan Savamde (minarevebis gamo), lurji (safironi), sisxlise-

br-wiTeli (lali), yviTeli; elvareba - minisebri, almasisebri; monatexi - uswor- 

masworo; tkeCvadoba praqtikulad ar aqvs; simagre - 9; simkvrive - 4. 

 warmoiSoba magmuri da metamorfuli procesebis Sedegad. gamoiyeneba rogo-

rc abraziuli nedleuli, safironi da lali - saiuveliro saqmeSi. 

 boqsiti (sof. bos (Beaux), safrangeTi - saxelwodebis mixedviT). warmoadgens 

aluminis  hidroJangebis  (diaspori AlOOH ,  hidrargiliti Al(OH)3 ,  biomiti 

AlOOH)  agregats, rkinis Jangeulebis, siliciumis Jangis da sxvaTa minarevebiT, ro-

melTa Sefardeba aseve aramudmivia. SemadgenlobiT axlos dgas Al2O3x2H2O-sTan. 

 boqsitebi amorfuli da mikrokristaluria, gvxvdeba fxvieri miwisebri an mk-

vrivi (Secementebuli) masebis saxiT, xSirad aaqvT ooliTuri agebuleba. 

 feri - TeTri, nacrisferi, mwvane, yviTeli da wiTeli; elvareba - mqrqali;  

simagre - 1 - 3; simkvrive - 2 - 2,5. 

 warmoiSveba qanebis gamofitvisas, romelTa SemadgenlobaSi Sedis aluminis 

da siliciumis Semcveli mineralebi. cnobilia hidroTermuli da danaleqi warmo-

Sobis boqsitebic. aluminis ZiriTadi madania. 

 piroluziti MnO2  (berZn. “piros” - cecxli, “liusis” - dabana, garecxva) 

gvxvdeba miwisebri masebis, konkreciebis, ooliTebis, marcvlovani, farulkristalu-

ri, boWkovani, radialur-sxivosnuri, Tirkmliseburi agregatebis, iSviaTad krista-

lebis saxiT. kristaldeba tetragonul singoniaSi. 

 feri - monacrisfrodan Savamde; xazis feri - Savi; gaumWvirvale; elvareba 

- liTonuri an mqrqali; tkeCvadoba - Teoriulad srulia, magram wvrilmarcvlo-

van saxesxvaobebs ar axasiaTebs; simagre - agregatebis daaxloebiT 2 - 3, krista-

luri marcvlebis - 6; simkvrive  - 4,7 - 5,0. 

 warmoiSoba zedapirul pirobebSi, manganumis Semcveli mineralebis gamofit-

visas da zRvis fskerze. marganecis umniSvnelovanesi madania. gamoiyeneba metalur-

giaSi, zeTebis, cvilis da minis warmoebaSi. 



 

 

34

 

                      karbonatebis klasi 

 

 am klasSi gaerTianebulia naxSirmJavas marilebi. isini qmnian 80 -mde minera-

ls da Seadgenen miwis qerqis masis 17% -s. maTgan yvelaze gavrcelebulia kalci-

ti, magneziti, dolomiti, sideriti da sxv. 

 karbonatebis warmoSoba ZiriTadad dakavSirebulia zedapirul qimiur da 

bioqimiur, aseve metamorful da hidroTermul procesebTan. maTi mniSvnelovani 

diagnostikuri Tvisebaa marilmJavasTan reaqcia, rasac Tan sdevs naxSirorJangis 

gamoyofa. am reaqciis intensivoba gvexmareba gavarCioT mravali TvisebebiT msgavsi 

mineralebi. qvemoT aRwerili karbonatebi kristaldeba trigonul singoniaSi, 

Cveulebriv aqvT Ria Seferiloba, dabali simagre (3 - 4,5), sruli tkeCvadoba rom-

boedrze da mcire simkvrive. 

 kalciti anu kirqvis Spati CaCO3  (laT. "kalcis" - kiri) - erT-erTi yv-

elaze gavrcelebuli mineralia dedamiwis qerqSi. 

 kalciti (nax. 17, I) agebs mkvriv da forovan, kristalur da farulkristal-

ur, ooliTur, marcvlovan, miwisebr agregatebs; sicarieleebSi qmnis naRvenT for-

mebs (stalaqtitebi, stalagmitebi da sxva), Jeodebs, aseve calkeul kristalebs da 

maT Senazardebs (druzebi). 

 uferoa an rZisebr-TeTria, minarevebis gamo SeiZleba sxvadasxva Seferiloba 

(yviTeli, moyavisfro, vardisferi, momwvano, Savi) hqondes; elvareba - minisebri, iS-

viaTad sadafisebri; kalcitis ufero gamWvirvale saxesxvaobas, romelsac Zlieri 

ormagi sxivtexa axasiaTebs, ewodeba islandiuri Spati. tkeCvadoba - sruli; simag-

re - 3; simkvrive - 2,7; mZafrad reagirebs ganzavebul marilmJavasTanac ki. warmo-

Soba: 1) qimiur-danaleqi, qmnis kirqvebs, travertins, Sedis dolomitebis, merge-

lebis, qviSaqvebis SemadgenlobaSi; 2) bioqimiuri, agebs niJarian qanebs, kirqvebs da 

rifebs, organizmebis skelets; 3) hidroTermuli - qmnis ZarRvul sxeulebs; 4) me-

tamorfuli - agebs kristalur kirqvebs, marmarilos). islandiuri Spati gamoiyene-

ba optikaSi, kirqvebi - mSeneblobaSi, metalurgiul da qimiur mrewvelobaSi, mar-

marilo - rogorc mosapirkeTebeli da sanaxelao qva, carcs iyeneben sawer, maTeT-

rebel da mosapirkeTebel masalad. 

 magneziti MgCO3  (saxelwodeba miiRo magniumis Semcvelobis gamo) Tvisebeb-

iT axlosaa kalcitTan, gansxvavdeba SedarebiT meti simagriT (3,7 - 4,5) da simkvri-

viT (3,0), naklebad intensiuri reaqciiT marilmJavasTan (mxolod gacxelebisas). qm- 
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            I                         II                      III 

    nax. 17. karbonatebi:I - kalciti; II - dolomiti; III - sideriti 
 

nis kristalur da farulkristalur mkvriv, masiur, marcvlovan, faifurisebr, mi-

wisebr, firfitovan agregatebs. warmoSoba xSirad dakavSirebulia kirqvebsa da 

dolomitebze hidroTermuli xsnarebis zemoqmedebasTan; warmoiqmneba agreTve ult-

rafuZe qanebis gamofitvis Sedegad. gamoiyeneba cecxlgamZle agurebis dasamzadeb-

lad, rezinisa da qaRaldis warmoebaSi. 

 dolomiti CaMg(CO3)2  (frangi qimikosis dolomes pativiscemis niSnad) fri-

ad gavrcelebuli mineralia; qmnis kristalur-, marcvlovan, miwisebr, iSviaTad Ti-

rkmlisebr agregatebs (nax. 17, II). 

 dolomiti fizikuri TvisebebiT hgavs kalcits. damaxasiaTebelia TeTri, nac-

risferi da Ria-mura Seferiloba; elvareba - minisebri, iSviaTad sadafisebri; sima-

gre - 3,5 - 4; simkvrive - 2,9. kalcitisagan gansxvavebiT Znelad Sedis reaqciaSi 

marilmJavasTan, isic mxolod dafxvnil mdgomareobaSi an mJavis gacxelebis SemTx-

vevaSi. 

 warmoiSoba zRviur auzebSi qimiuri daleqviT, zogjer hidroTermulad, me-

tasomaturad (kalciumis CanacvlebiT magniumiT) da metamorfuladac. gamoiyeneba 

metalurgiaSi da mSeneblobaSi. 

 sideriti FeCO3  (berZn. “sideros” - rkina) qmnis marcvlovan, kristalur da 

miwisebr agregatebs, SedarebiT iSviaTad gvxvdeba radialur-sxivosnuri aRnagobis 

konkreciebis, naRvenTi formebis da ooliTebis saxiT (nax. 17, III). 

 feri - moyviTalo-TeTri, mura-nacrisferi, gamofitvisas xdeba mura; elva-

reba - minisebri, mqrqali; simagre - 3,5 - 4,5; simkvrive daaxloebiT 4. reagirebs 

gacxelebul marilmJavaze. warmoSoba:hidroTermuli, danaleqi da metamorfuli. 

warmoadgens rkinis madans. 
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            sulfatebis klasi 

 

 sulfatebis klasSi Sedis gogirdmJavas marilebi; Seadgenen dedamiwis qerqis 

masis 0,1% -s. warmoiSobian wyalsatevebSi qimiuri daleqvis gziT, gamofitvis zo-

naSi sulfidebisa da gogirdis daJangviT, iSviaTad ukavSirdebian vulkanur moqme-

debas. 

 sulfatebisaTvis, iseve rogorc karbonatebisa da haloidebis mravali mine-

ralisaTvis, romlebTanac isini xSirad gvxvdebian, damaxasiaTebelia Ria Seferiloba, 

dabali simagre da Cveulebriv mcire simkvrive. 

 anhidriti CaSO4  (berZn. “anhidor” - uwylo) qmnis mkvriv wvrilkristal-

ur, masiur, boWkovan, firfitovan agregatebs. kristaldeba rombul singoniaSi (nax. 

18, I). 

 feri - TeTri, zogjer movardisfro-mowiTalo da monacrisfro-mocisfro 

ieriT; elvareba - minisebri an sadafisebri; gamWvirvalea, xSirad sxivebs atarebs; 

tkeCvadoba - sruli da saSualo; simagre - 3 - 3,5; simkvrive - 2,9 - 3,0. 

 zedapirze advilad ierTebs wyals da gadadis TabaSirSi CaSO4
.2H2O , rome-

lTanac erTad xSirad gvxvdeba. wylis mierTebis am reaqcias Tan sdevs moculobis 

gadideba (30%-mde). umetesad gvxvdeba danaleq wyebebSi, iSviaTad hidroTermul 

da kontaqt-metasomatur sabadoebSi. gamoiyeneba Semkvreli nivTierebis (cementis) 

warmoebaSi da rogirc sanaxelao masala. 

 

                I                                     II 

             nax. 18. sulfatebi: I - anhidriti; II - TabaSiri 

 TabaSiri CaSO4
.2H2O  danaleqi qanebis farTod gavrcelebuli qanTmaSeni 

mineralia, gvxvdeba mkvrivi wvrilkristaluri (alebastri), furclovani, boWkovani 
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(seleniti) da miwisebri agregatebis saxiT, aseve druzebis da Txeli an sqelfirfi-

tovani, sveturi an prizmuli ieris kristalebis saxiT; xSirad gvaZlevs oreulebs 

(mrCoblebs) e. w. “mercxlis kudebs”. kristaldeba monoklinur singoniaSi (nax. 18, 

II). 

 feri - ufero, TeTri, nacrisferi; Cveulebriv Seferili Ria tonebSi; minare-

vebi aZleven yviTel, moyavisfro an mowiTalo Seferilobas. elvareba - minisebri, 

sadafisebri, abreSumisebri; gamWvirvalea an sxivebs atarebs; tkeCvadoba -–sruli, 

erTi mimarTulebiT, meoreTi ki - saSualo; simagre - 2 (ikawreba frCxiliT); simkv-

rive - 2,3.  

 ZiriTadad warmoiSoba tbebsa da lagunebSi qimiuri daleqviT. zogjer ki, 

anhidritis hidrataciiT da hidroTermul-metasomaturi gziT. gamoiyeneba: mSe-

neblobaSi, Semkvreli masalebis warmoebaSi, qimiur mrewvelobaSi, qaRaldis warmo-

ebaSi, arqiteqturaSi, medicinaSi da sxv. 

 

                   fosfatebis klasi 

 

 fosfatebi ZiriTadad orTofosforismJavas marilebia. miwis qerqSi maTi Sem-

cveloba 0,1% -mde aRwevs. gvaZlevs iseT mineralebs, rogoricaa apatiti, fosfo-

riti da sxv., magram qanebis SemadgenlobaSi nakleb rols asruleben.   

 apatiti Ca5[PO4]3(F,OH,Cl)  (berZn. “apatao” -–vatyueb; xSirad egonaT sxva 

minerali) - am klasis yvelaze gavrcelebuli mineralia. gvxvdeba marcvlovani, 

zogjer Tirkmliseburi, boWkovani, stalaqtitiseburi, miwiseburi, ooliTuri agre-

gatebis da calkeuli kargad dawaxnagebuli kristalebis saxiT. kristaldeba heq-

sagonalur singoniaSi. 

 feri - ufero, xSirad Ria-mwvane an momwvano-movardisfro, moyviTalo, cis-

feri, mura; elvareba waxnagebze - minisebri, monatexze - cximovani; monatexi - us-

wormasworo; tkeCvadoba - arasruli; simagre - 5; simkvrive - 3,2. 

 ZiriTadad magmuri mineralia; warmoiSoba agreTve metamorfuli da egzoge-

nuri procesebis Sedegad. gamoiyeneba sasuqebis dasamzadeblad, qimiur mrewveloba-

Si. 

 zedapirul pirobebSi warmoiSoba fosforitebi, romlebic ZiriTadad Sed-

gebian kalciumis amorfuli da farulkristaluri fosfatebisagan. isini qmnian mi-

wisebr dagrovebebs, metnaklebad momrgvalebul konkreciebs, fsevdomorfozebs or-

ganuli naSTebis mimarT. feri - moTeTro-nacrisferidan mowiTalomde da Savamde, 
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xaxunisas gamohyofen specifikur suns. Cveulebriv Seicaven qviSisa da Tixis nawila-

kebis minarevs da arsebiTad miekuTvnebian qanebs. fosfatebi warmoiSvebian auzebSi 

organizmebis cxovelmoqmedebis Sedegad. maTi gamoyeneba igivea rac apatitis. 

 

       silikatebis klasi 

yvelaze gavrcelebuli klasia; aerTianeben 800-mde minerals da erTobliv 

Seadgenen miwis qerqis masis 75%-s. maTi mniSvnelovani nawili mTavari qanTmaSenia. 

arsebiTad, silikaturi Semadgenloba aqvs yvela magmur qans da danaleqi da meta-

morfuli qanebis umetesobas. faqtobrivad, siliciumJangbadiani naerTebi iseTive 

rols TamaSobs araorganul samyaroSi, rogorc naxSirbadi - organulSi. 

 silikatebis ZiriTad struqturas warmoadgens Zlieri kavSiris mqone sili-

ciumJangbadiani jgufisagan agebuli skeleti. maTi Tanamedrove klasifikacia swor-

ed am skeletis tipebs eyrdnoba. skeletis siliciumJangbadiani radikali aris 

[SiO4]4-  anioni, e. w. tetraedri. am ukanasknelis ganzomilebebi TiTqmis mudmivia – 

misi wibos sigrZe ≈ 2,7A0. tetraedris centrSi ganlagebulia siliciumis atomi, 

xolo wveroebSi - Jangbadis atomebi. am anionis Tavisebureba isaa, rom qmnis rTul 

nagebobebs ori da meti tetraedris SeerTebiT Jangbadis erTi saerTo atomiT. am-

rigad yalibdeba kristaluri meseri. Jangbadis ionebis kavSiri siliciumTan gaci-

lebiT Zlieria, vidre sxva liTonebis atomebTan, romlebic kaTionebis rols asru-

leben silikatebis kristalur struqturaSi. aseTi tetraedrebis urTierTSekavSi-

rebis nairgvaroba garkveul gamoxatulebas poulobs ara marto mineralis forma-

Si, aramed fizikur Tvisebebsa da kristalTa morfologiaSi. mag., silikatebs, rom-

elTa struqtura warmodgenilia siliciumJangbadiani tetraedriT, aqvT izometru-

li saxe (granatebi); Zewkviseburi an bafTiseburi silikatebi xasiaTdebian wagrZe-

lebuli formebiT (amfibolebi, piroqsenebi). 

 martiv SemTxvevaSi jgufi warmoadgens ori tetraedrisagan Semdgar [Si2O7]6- 

radikals. Semdgomi garTulebebis pirobebSi pirobebSi warmoiSoba sami - [Si3O9]6-, 

oTxi - [Si4O12]8- an eqvsi - [Si6O18]12- tetraedrisagan agebuli Sekruli rgolebi. 

didi  mniSvneloba  eniWeba  Zewkvis [SiO3]2-, bafTis [Si4O11]6-,  Sris an furclis 

[Si2O5]2- tipis tetraedrebisagan Sedgenil usasrulo nagebobebs. da bolos, roca 

Jangbadis TiToeuli atomi erTdroulad ekuTvnis or mezobel tetraedrs, warmo-

iSoba samganzomilebiani usasrulo karkasi. Sesabamisad, kristalur meserSi silici-

umJangbadiani tetraedris da misi jgufebis ganlagebis mixedviT, arCeven silikate- 
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    nax. 19. silicium-Jangbadis naerTebis tetraedrebis tipebi:I - izolirebuli  
          tetraedri; II - ori tetraedrisgan Sedgenili (Sewyvilebuli) jgufi;  
          III - VII - SeerTebuli tetraedrebis jgufebi, romlebic qmnian:III –  
          rgols, IV - Zewkvs, V - bafTas, VI - Sres (furceli), VII - karkass 
 

 

bis or did jgufs (qveklass) - kunZulas da usasrulos. pirvel maTganSi gamohyo-

fen izolirebul tetraedrebian, izolirebul gaormagebul tetraedrebian, rgo-

lurad ganlagebul sam-, oTx- da eqvstetraedrian naerTebs, xolo meoreSi - Zew-

kvisebr, bafTisebr, Sreebriv (fenobriv) da karkasul silikatebs (nax. 19). 

 silikatebis SemadgenlobaSi SeiZleba Sediodes TiTqmis yvela qimiuri elem-

enti, Pl, Pd, Os, Ir, Ag, Au, Hg, Se, Te, Br, I, N, W-s garda. gansakuTrebul rols asru-

lebs alumini, iSviaTad Ti, Zr, Be. isini sxvadasxva raodenobiT anacvleben silicium-

is ions kristalur meserSi. Sesabamisad warmoiSoba alumosilikatebi, titanosili-

katebi da a. S. amasTan, ra raodenobiTac ar unda Caanacvlos alumosilikatebSi 

orvalentiani siliciumi, mag., samvalentianma aluminma, mainc warmoiqmneba damate-

biTi uaryofiTi muxti, romelic neitraldeba K1+, Na1+ da Ca2+ kaTionebiT. aluminis 

ionis monawileobiT anionebs aseTi saxe aqvs:[AlSi3O8]1-, [AlSi2O6]1- da [AlSiO4]1-. 

 silikatebis Semadgenlobasi xSirad aris wyali: kristalizaciuri - mo-

lekulis saxiT (H2O), konstituciuri - (OH)-1 da (H3O)1+ saxiT.  

 silikatebis simagre meryeobs 1-dan 8-mde, metwilad 5-7-ia; simkvrive - 2-4; 

iSviaTad meti; wvrilad dafxvnili da SlifSi yovelTvis gamWvirvalea; umetesobi-

saTvis damaxasiaTebelia mJavebisadmi medegoba da dnobis maRali temperatura.  

 warmoiSobian magmuri, metamorfuli da metasomaturi procesebis Sedegad. 

iSviaTad dakavSirebulia hidroTermul da zedapirul procesebTan, upiratesad, 
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amave klasis, magram endogenuri warmoSobis mineralebis gamofitvasTan. mraval ma-

Tgans aqvs didi samrewvelo mniSvneloba:1) warmoadgenen Ni, Li, Be, Cs, Zr, Hf-is da 

sxvaTa madnebs; 2) cnobilia rogorc gansakuTrebuli Tvisebebis mqone mineralebi 

(qarsebi, azbesti, talki da sxv.) da Zvirfasi qvebi (zurmuxti, aqvamarini, topazi 

da sxv.); 3) gamoiyeneba rogorc teqnikuri nedleuli (mindvris Spatebi, Tixuri mi-

neralebi, silimaniti da sxv.). 

 silikatebs Soris yvelaze gavrcelebuli qanTmaSeni mineralebia: olivini, 

avgiti, rqatyuara, qarsebi, talki, kaoliniti, montmoriloniti, glaukoniti, qlo-

ritebi da mindvris Spatebi. 

 

      kunZulovani silikatebi  

 

 olivini (peridoti) (MgFe)2[SiO4] (oliva – zeTisxili, feris mixedviT) - am 

struqturuli jgufis erT-erTi yvelaze gavrcelebuli mineralia. warmoadgens 

mineralebis - forsteritis (ufero) Mg2[SiO4]  da faialitis (Savi) Fe2[SiO4]  

izomorful narevs. ultrafuZe da fuZe magmuri qanebis qanTmaSeni mineralia. Cve-

ulebriv gvxvdeba marcvlovani agregatebis an qanebSi Cawinwkluli calkeuli ma-

rcvlebis saxiT. kristaldeba rombul singoniaSi. kristalebis forma - prizmuli 

da sqelfirfitovano, magram kargad ganviTarebuli kristalebi iSviaTia (nax. 20, I). 

 feri - moyviTalo-mwvane, zeTisxilisferi, Savi; elvareba - minisebri an cxi-

movani; sxivebs sustad atarebs, iSviaTad gamWvirvalea (moyviTalo-momwvano gamWvi-

rvale saxesxvaobas ewodeba qrizoliTi); monatexi - uswormasworo, zogjer niJar-

isebri; tkeCvadoba - arasruli; simagre - 6,5 - 7; simkvrive - 3,2 - 3,5; dneba 18900C 

temperaturaze. tipuri magmuri mineralia. 

 saxesxvaobebi, romlebic mcire raodenobiT Seicaven rkinas, gamoiyeneba cec-

xlgamZle aguris dasamzadeblad; qrizoliTi Zvirfasi qvaa. 

 

   Zewkvisebri da bafTisebri silikatebi da alumosilikatebi 

 

 am jgufis mineralebs miekuTvneba TvisebebiT msgavsi piroqsenebi da amfibo-

lebi. piroqsenebSi siliciumJangbadiani tetraedrebi warmodgenilia martivi erT-

magi ZewkviT [Si2O6], xolo amfibolebi - ormagi ZewkviT [Si4O11]. kaTionebis rols 

asruleben Mg2+, Fe2+, Ca2+, Na+, zogjer Li+, Al3+ da Fe3+. garegani gansxvaveba gamoi-

xateba masSi, rom piroqsenebisaTvis damaxasiaTebelia SedarebiT mokle rvawaxnaga 
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           I                          II                         III 

 

           IV                        V                       VI 

 

 

 

               VII                                  VIII 

    nax. 20. silikatebi:I - olivini; II - avgiti; III - rqatyuara; IV - biotiti;      
           V, VI - muskoviti; VII - orToklazi; VIII - plagioklazi 
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 prizmuli kristalebi, tkeCvadobis sibrtyeebs Soris kuTxeebi Seadgens 870-s (930). 

amfibolebis jgufis mineralebs aqvT eqvskuTxa kveTis grZeli svetisebri, zogjer 

boWkovani an nemsiseburi kristalebi; tkeCvadoba ufro srulia da maTi waxnagebi 

erTmaneTis mimarT ganlagebulia 1240-iani (560) kuTxiT. 

 rkina-magneziuri piroqsenebi da amfibolebi warmoadgenen magmuri da meta-

morfuli qanebis qanTmaSen mineralebs. 

 piroqsenebis jgufis mineralebs Soris mokled SevexebiT hiperstens da avgi-

ts, xolo amfibolebs Soris - rqatyuaras. 

 hipersteni (Fe,Mg)2[Si2O6]  (berZn. “hiper” – zemoT, “stenos” - Zlieri) mieku-

Tvneba siliciumis JangiT SedarebiT Rarib rombul piroqsenebs;enstatitis 

Mg2[Si2O6] da ferosilitis Fe2[Si2O6] izomorfuli seriis Sualedi wevria. ultra-

fuZe da fuZe magmuri qanebis qanTmaSeni mineralia, iSviaTad SeiniSneba mJave mag-

mur qanebSi. Cveulebriv gvxvdeba masiuri Sreobrivi agregatebis saxiT. kristalde-

ba monoklinur singoniaSi, kristaluri formebi iSviaTia. 

 feri - monacrisfro-Savi, momwvano ieriT, moyavisfro-mwvane; elvareba - mi-

nisebri da sadafisebri, zogjer liTonisebri; tkeCvadoba - sruli ori mimarTule-

biT; simagre - 5,5 - 6; simkvrive - 3,4 - 3,5. tipuri magmuri mineralia. gvxvdeba 

rkiniT mdidar qanebSi, kristalur fiqlebSi, gneisebSi, meteoritebSi. 

 avgiti (Ca,Na)(Mg,Fe2+,Al,Fe3+)[(Si,Al)2O6]  (berZn. “avge” - brwyinvaleba). Zi-

riTadad fuZe magmuri qanebis qanTmaSeni mineralia, aseve gvxvdeba monoklinuri si-

ngoniis swori, mokle svetiseburi rvawaxnaga kristalebis saxiT (nax. 20, II). xSirad 

qmnis mrCoblebs. 

 feri - muqi momwvano-Savi an mura; elvareba - minisebri; tkerCvadoba saSu-

alo an sruli ori mimarTulebiT, romelTa Soris TiTqmis marTi kuTxea; simagre - 

5 - 6; simkvrive - 3,2 - 3,6. ixsneba cxel mJavebSi. mis erT-erT saxesxvaobas hqvia 

dialagi. fuZe magmuri qanebis garda iSviaTad Sedis ultrafuZe da metamorful 

qanebSi.  

 amfibolebis jgufis erT-erT yvelaze gavrcelebul mineralia rqatyuara 

(Ca,Na)2(Mg,Fe2+)4(Al,Fe3+)(OH)2[(Si,Al)4O11]2  (saxelwodeba momdinareobs Zvelgerma-

nuli sityvisagan - horblend, romelic ixmareboda prizmuli habitusis muqi feris 

nebismieri mineralis aRsaniSnavad). misTvis, iseve rogorc yvela amfibolebisaTvis, 

damaxasiaTebelia OH  hidroqsilis jgufis arseboba. ZiriTadad gvxvdeba magmur da 

metamorful qanebSi. feriT, elvarebiT da simagriT axlosaa avgitTan. garegani ga-

nsxvaveba SeiniSneba mxolod kristalebis formaSi (wagrZelebul-prizmuli), tkeC-
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vadobis sibrtyeebis urTierTganlagebiT (1240 da 560 kuTxe), SedarebiT mcire simkv-

riviT - 3,1 - 3,4 (nax. 20, III). 

 

            furclovani (Sreebrivi) silikatebi da alumosilikatebi  

 

 aq gaerTianebul mraval minerals Soris bevria iseTi, romlebic qanTmaSenis 

rols asruleben magmuri, gansakuTrebiT metamorfuli da Tixuri danaleqi qanebi-

saTvis. kristaldebian monoklinur singoniaSi. warmoSoba umetesad dakavSirebulia 

hidroTermul da metamorful procesebTan; amasTan, qarsebs SeuZliaT uSualod 

magmidan gamokristaleba, xolo glaukoniti, kaoliniti da mTeli rigi  sxva Tixu-

ri mineralebi warmoiSobian egzogenur pirobebSi. yvela furclovani struqturis 

mqone minerals aqvs mcire simagre (1-4) da sruli tkeCvadoba erTi mimarTulebiT. 

 yvelaze gavrcelebulia qarsebis jgufis mineralebi, romelTa SedarebiT 

mcire zomis qerclebi mraval qanSi gvxvdeba. isini, qimiuri Semadgenlobis mixedviT, 

tute metalebis - K, Na, Li-is, zogjer ki Mg, Fe, Ca-is da hidroqsilis Semcveli 

alumosilikatebia. maTi calkeuli kristalebi ZarRvebSi zogjer ramdenime kvad-

ratul metrs aRwevs. qarsebis umTavresi warmomadgenlebia muskoviti da biotiti. 

 biotiti K(Mg,Fe)3(OH,F)2[AlSi3O10] (frangi fizikosis J. bios pativiscemis 

niSnad). kristalebi iSviaTia, metwilad gvxvdeba furclovani masebis, qerclovani 

agregatebis da gabneuli qerclebis saxiT. feri - Savi, mura, zogjer momwvano; 

elvareba minisebri, sadafisebri; gamWvirvaledan naxevradgamWvirvalea; firfitebi 

nawevrdeba tkeCvadobis sibrtyis gaswvriv, drekadia; simagre - 2 - 3; simkvrive - 3 

- 3,2. ZiriTadad gavrcelebulia magmur qanebSi, agreTve gneisebSi, kristalur fiq-

lebSi. advilad ifiteba, amitom qviSrobebSi ar gvxvdeba (nax. 20, IV). 

 muskoviti KAl2(OH)2[AlSi3O10] (TeTri qarsi “moskovis SuSa”, romelic Zvel-

ad evropaSi gahqondaT “moskoviidan”, xmarobdnen SuSis magivrad). kristalebi tab-

letisebria, zogjer svetiseburi; agregatebi - qercliseburi, furclovan-marcv-

lovani, zogjer qmnis msxvil blokebs kargad gamoxatuli tkeCvadobiT, iSviaTad 

farulkristaluri an masiuria; kristaldeba monoklinur singoniaSi. wvrilqerc-

lovan muskovits sericiti ewodeba. bevri TvisebiT hgavs biotits, magram TiTqmis 

uferoa, moyviTalo, movardisfro, momwvano da monacrisfro ieriT; Txel furcle-

bSi gamWvirvalea; simagre - 2,5-3; simkvrive - 2,8 - 2,9. gavrcelebulia mJave magmur 

qanebSi da maTTan dakavSirebul pegmatitebSi. gamoiyeneba eleqtromrewvelobaSi, 

radioteqnikaSi, xelsawyoTmSeneblobaSi, aseve cecxlgamZle samSeneblo masalebis, 
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saRebavebis, qaRaldis, avtomobilis saburavebis, SesazeTi masalebis da sxvaTa dasa-

mzadeblad (nax. 20, V, VI). 

 qarsebis garda, furclovan silikatebs miekuTvneba bevri minerali, romelTa-

ganac farTod gavrcelebulia:talki, serpentini, qloritebi, kaoliniti, montmo-

riloniti, haluaziti, glaukoniti da sxv. 

 talki Mg3(OH)2[Si4O10]  (arab. “talg”). qmnis mkvriv fenobriv kristalur 

agregatebs; calkeu-li kristalebi iSviaTia. kristaldeba monoklinur singoniaSi.  

 feri - TeTri, Ria-mwvanedan - muq mwvanemde; xazis feri - TeTri an Ria mw-

vane; elvareba - minisebri, sadafisebri, mkvriv agregatebSi - mqrqali; tkeCvadoba 

- friad sruli, tkeCvadobis sibrtyeze gaxleCili furclebi moqnilia, aradrekad-

ia; simagre - 1; Sexebaze cximovani; simkvrive 2,8. 

 Cveulebriv warmoiSoba ultrafuZe qanebis hidroTermuli Secvlisas an ka-

Jiani dolomitebis metamorfizmis Sedegad. farTod gamoiyeneba rogorc cecxlgam-

Zle masala, aseve izolatorebis, qaRaldis, rezinis dasamzadeblad, parfiumeriaSi 

da sxva. 

 serpentini (rqaula) Mg6(OH)8[Si4O10]  (misi gaSlifuli zedapiri gvelis 

tyavs mogvagonebs, saxelwodebac aqedan warmodgeba:laT. “serpens” – gveli). Cveu-

lebriv gvxvdeba farulkristaluri masebis, wvrilkristaluri, iSviaTad furclo-

vani da boWkovani agregatebis, zogjer ki naRvenTi warmonaqmnebis saxiT. kristal-

ebi cnobilia mxolod erTi saxesxvaobis - antigoritisTvis. wvrilboWkovan saxesx-

vaobas ewodeba qrizotil-azbesti. kristaldeba monoklinur singoniaSi.  

 feri - moTeTro-momwvanodan moSavo-mwvanemde. qrizotil-azbesti oqrosfe-

ria, calkeuli boWkoebi TeTria, agregatebis Seferiloba xSirad laqebrivia; el-

vareba - minisebri, cximovani, qrizotil-azbestis - abreSumisebri; friad sruli 

tkeCvadoba aqvs mxolod antigorits; qrizotil-azbesti ixliCeba Zalze wvril da 

rbil elastikur boWkoebad; simagre - 2 - 4; simkvrive - 2,5 - 2,7. 

 warmoiSoba ultrafuZe magmuri  da karbonatuli danaleqi qanebis hidro-

Termuli SecvliT. qrizotil-azbests xmaroben cecxlgamZle da Termosaizolacio 

masalebis dasamzadeblad, azbest-cementis nakeTobebi gamoiyeneba mSeneblobaSi, ma-

nqanaTmSeneblobaSi, laboratoriul teqnikaSi da sxv. 

 qloritebi (berZn. “qloros” – mwvane) warmoadgenen Mg, Fe2+, al –is, nawilo-

briv Ni, Fe3+, Cr –is wylian alumosilikatebs. Semadgenlobis mixedviT maT hyofen 

magniumiT mdidar saxesxvaobad, orToqloritebad da rkiniT mdidar leptoqlori-

tebad. orToqloritebi warmoadgenen antigonitis - Mg6(OH)8[Si4O10]  da amezitis 
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- Mg4Al2(OH)8[Al2Si2O10]  izomorful narevs. leptoqloritebi ufro rTuli qimi-

uri Semadgenlobisaa. Cveulebriv gvxvdeba marcvlovani, qercliseburi, sferoli-

Turi, ooliTuri da farulkristaluri agregatebis, iSviaTad calkeuli kristal-

ebis saxiT. kristaldeba monoklinur singoniaSi. 

 feri - mwvanedan momwvano-Savamde, iSviaTad movardisfro-wiTeli da ruxi-

moSavo; elvareba - minisebri, sadafisebri; tkeCvadoba - idealuri; tkeCvadobis si-

brtyeze gancalkevebuli furclebi moqnilia, aradrekadia; simagre - 2 - 3; simkv-

rive - 2,6 - 3,3. 

 warmoiSobian metamorfizmis procesSi da fuZe da ultrafuZe qanebis hid-

roTermuli Secvlisas; farTod arian gavrcelebuli qanebis gamofitvis produqte-

bSi. zogierTi qloriti, magaliTad, Samoziti (rkiniani qloriti) danaleqi warmo-

Sobisaa. 

 kaoliniti Al4(OH)8[Si4O10]  - saxeli ewoda CineTSi arsebuli qedis - kao-

lingis (maRali mTa) mixedviT, sadac moipovebdnen faifuris Tixas. farTod gavrce-

lebuli Tixuri mineralia. qmnis fxvier, qerclovan da mkvriv miwisebr agregatebs. 

kristaldeba monoklinur singoniaSi.  

 feri - TeTri, minarevebis gamo - moyviTalo, mowiTalo, mura da mtredisfe-

ri; elvareba - mqrqali da sadafisebri; monatexi - miwisebri; tkeCvadoba –- sru-

li; simagre - 1 (Sexebaze cximovania); simkvrive - 2,6; advilad STanTqavs tens (ekv-

ris enas), dasvelebisas plastikuri xdeba. 

 warmoiSoba mindvris Spatebis da zogierTi alumosilikatis gamofitvis an 

hidroTermuli Secvlis Sedegad. kaoliniti gamoiyeneba keramikis warmoebaSi, sam-

Seneblo saqmeSi, qaRaldis mrewvelobaSi da sxv. 

 TixebSi (qanebSi) gvxvdeba agreTve mTeli rigi specifikuri Tixuri 

mineralebi, romlebic metwilad warmoiSobian magmuri da metamorfuli qanebis 

gamofitvis Sedegad. isini struqturiT da TvisebebiT axlos dganan kaolinitTan 

da makroskopiulad ar gansxvavdebian misgan. maTi gansazRvrisaTvis saWiroa kvlevis 

specialuri meTodebis gamoyeneba. aseTi Tixuri mineralebia:haluaziti, 

montmoriloniti, nontroniti, iliti, glaukoniti da sxv. 

 haluaziti Al4(OH)8[Si4O10] (saxelwodeba miiRo am mineralis aRmomCenis -– 

omalius aluas (galuas) pativsacemad). metwilad qmnis mkvriv, miwisebr, TeTri fe-

ris dagrovebebs. warmoiSoba fuZe magmuri qanebis gamofitvisas. 

 montmoriloniti (Al2Mg3)(OH)2[Si4O10].nH2O (adgilis saxelwodebis - 

montmorilionis (safrangeTi) mixedviT). qmnis TeTr, vardisfer, Ria-nacrisfer, 
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miwisebr masebs. dakavSirebulia efuziuri qanebis gamofitvasTan an plagioklazebis 

hidroTermul SecvlasTan.  

 nontroniti (anu ferimontmoriloniti) (Fe,Al2)(OH)2[Si4O10].nH2O (adgilis 

saxelwodebis - nontronis (safrangeTi) mixedviT). Cveulebriv gvxvdeba monacrisf-

ro-mwvane da momwvano-moyviTalo feris miwisebri dagrovebebis saxiT. warmoiSoba 

ultrafuZe qanebis gamofitvisas. 

montmoriloniti da misi monaTesave mineralebi (nontroniti, saponiti da 

sxv.) ekuTvnian e. w. bentonitur Tixebs (smeqtitebs), romelTac didi adsorbciis 

unari aqvT (wylis adsorbciis SemTxvevaSi jirjvdebian). am Tvisebis gamo maT iyene-

ben navTobproduqtebis gasawmendad.  

 iliti (aSS-s Statis - ilinoisis mixedviT). warmoadgens kaliumis wylian 

alumosilikats. igi SemadgenlobiT axlosaa muskovitTan, magram Seicavs wyals. 

aseve warmoadgens Tixiani qanebis qanTmaSen minerals. makroskopiulad ar isazRvre-

ba. warmoiSoba mindvris Spatebis gamofitvisa da sxva Tixuri mineralebis Secvlis 

Sedegad. 

 glaukoniti - kaliumis, magniumis da rkinis rTuli wyliani silikatia, ro-

mlis miaxloebiTi formulaa K(Fe,Al,Mg)3(OH)2[AlSi3O10].nH2O  (saxelwodeba miiRo 

molurjo-momwvano feris gamo). masSi wylis raodenoba 5-13%-ia da igi gacxeleb-

isas advilad scildeba. gvxvdeba araswori formis wvrili miwisebri marcvlebis an 

wvriladgabneuli cementis saxiT qviSian da Tixian zRviur danaleq qanebSi. 

 feri - mwvanedan muq-mwvanemde; elvareba, Cveulebriv, mqrqali; tkeCvadoba -

sruli, magram yovelTvis ar mJRavndeba. simagre - 2 - 3; simkvrive - 2,2 - 2,8; ixs-

neba koncentrirebul HCl –Si. 

 warmoSoba – danaleqi, ileqeba mcire siRrmis zRvis auzebSi, savaraudod, 

organizmebis monawileobiT. gamofitvis Sedegad gadadis rkinis hidroJangSi. iyeneb-

en niadagis gasanoyiereblad da saRebavebis dasamzadeblad. 

 glaukoniti da iliti ekuTvnis Tixuri mineralebis did jgufs, e. w. hidro-

qarsebs. maTi warmoSoba dakavSirebulia dabaltemperaturul hidroTermul pro-

cesebTan, magmuri qanebis gamofitvasTan, zRviuri naleqebis daSlasTan. 

                        

                      karkasuli alumosilikatebi 

 

 karkasul silikatebs ekuTvnis mindvris Spatebi (feldSpatebi), feldSpatoi-

debi, ceoliTebi da sxva alumosilikatebi. karkasuli meseri axasiaTebs agreTve kv-
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arcs, Tumca fizikur-qimiuri TvisebebiT silikatebTan ufro axlos dgas, vidre Ja-

ngeulebTan. isini xasiaTdebian SedarebiT Ria SeferilobiT, simagre meryeobs 5,5 - 

6,5 -is farglebSi; simkvrive 2,5 -dan 2,75 -mdea. maT Soris SevexebiT mxolod mind-

vris Spatebsa da feldSpatoidebs.  

 dedamiwis qerqSi yvelaze didi gavrcelebiT (woniT 50%-mde) sargebloben 

mindvris Spatebis jgufis mineralebi. isini mravali magmuri, danaleqi da metamor-

fuli qanis qanTmaSeni mineralia, romlebSiac gvxvdebian kristaluri marcvlebis 

saxiT; napralebSi qmnian swor kristalebs, romlebic zogjer did zomebs aRweven. 

yvela maTganisaTvis damaxasiaTebelia sruli an saSualo tkeCvadoba ori mimarTu-

lebiT, romelTa Soris kuTxe TiTqmis 900-mdea. qimiuri Semadgenlobis mixedviT min-

dvris Spatebi K, Na, Ca, iSviaTad Ba –is da sxva elementebis uwylo alumosilika-

tebia da or ZiriTad jgufad iyofa: 

 1) kalium-natriumiani (tute) jgufi, romelsac zogjer SeuZlia K[AlSi3O8] - 

Na[AlSi3O8] izomorfuli rigis mocema (orToklazi, mikroklini da sxv.) da 

 2) kalcium-natriumiani mindvris Spatebi anu plagioklazebi, romlebic war-

moadgenen Na[AlSi3O8] - Ca[Al2Si2O8] uwyvet izomorful rigs. 

 orToklazi K[AlSi3O8]  (berZn. "orTos" - swori, namdvili, "klasis" - napra-

li). gvxvdeba magmur, danaleq da metamorful qanebSi kristaluri marcvlebis, Za-

rRvebSi - msxvili kristaluri dagrovebebis saxiT. kristalebi - prizmuli, wagrZ-

elebul-prizmuli an furclovani; singonia - monoklinuri (nax. 20, VII).   

 feri - ufero, TeTri, nacrisferi, Ria-yviTeli, xorcisfer-mowiTalo, movar-

disfro; elvareba - minis an sadafisebri ; tkeCvadoba ori mimarTulebiT (maT So-

ris kuTxe 900 -ia), erTi mimarTulebiT - sruli, meoreTi - saSualo. simagre - 6; 

simkvrive - 2,6; advilad ifiteba da gadadis kaolinitSi, amitom qviSrobebSi TiTq-

mis ar gvxvdeba.  

 igive Semadgenlobis minerals, romelic kristaldeba triklinur singoniaSi, 

ewodeba mikroklini; orToklazisagan gansxvavebiT, misi tkeCvadobis sibrtyeebs 

Soris kuTxe 20" -iT naklebia marT kuTxeze. mikroklini, garegani niSnebiT, Cveuleb-

riv, ar gansxvavdeba orToklazisagan, gamonaklisia misi mwvane saxesxvaoba - amazo-

niti.  

 pegmatituri ZarRvebTan dakavSirebuli kaliumian-natriumiani mindvris Spa-

tebi (gansakuTrebiT mikroklini) gamoiyeneba minis da keramikul mrewvelobaSi. 

 plagioklazebis (berZn. "plagios" - iribi, "klasis" - naprali) jgufSi Sedis 

mineralebi, romlebic warmoadgenen albitis (Ab) Na[AlSi3O8]  da anorTitis (An) 
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Ca[Al2Si2O8] izomorful rigs (nax. 20, VIII). am SemTxvevaSi mimdinareobs sxvadasxva-

valenti ionebis - Na1+ - Ca2+  da Al3- - Si4- rTuli Canacvleba. mineralebis am rigis 

kidura wevrebs ewodeba albiti (natriumiani) da anorTiti (kalciumiani). isini 

erTmaneTs enacvlebian 1 -dan 100% -mde, amitom plagioklazebs xSirad aRniSnaven 

nomrebiT 100 -mde, sadac nomeri gviCvenebs maTSi anorTitis procentul raodenob-

as. mag. Pl #15 aris 15% anorTitis da 85% albitis narevi. (ix. tabula 1) 

                                                                tabula 1 

                        Semcveloba, %       

      mineralis dasaxeleba        Na[AlSi3O8] 

        (albiti) 

    Ca[Al2Si2O8] 

     (anorTiti) 

     albiti 

     oligoklazi 

     andezini 

     labradori 

     bitovniti 

     anorTiti 

    100-90 

     90-70 

     70-50 

     50-30 

     30-10 

     10-0 

     0-10 

    10-30 

    30-50 

    50-70 

    70-90 

    90-100 

  

 siliciumis Jangis Semcvelobis mixedviT plagioklazebs Soris SeiZleba ga-

moiyos mJave - siliciumis JangiT mdidari (albiti, oligoklazi), saSualo (ande-

zini) da fuZe (labradori, bitovniti, anorTiti) mineralebi. 

 plagioklazebi kristaldebian triklinur singoniaSi, msgavsi TvisebebiT xasi-

aTdebian da faqtobrivad ar gansxvavdebian erTmaneTisagan makroskopulad. gamonak-

lisia mxolod labradori, romelsac aqvs nacrisferidan muq-nacrisferamde Sefe-

riloba da tkeCvadobis sibrtyeebze axasiaTebs lurji da mwvane ferebis “TamaSi” 

(irizacia). 

 warmoiSobian, ZiriTadad, magmis dakristalebis Sedegad, iSviaTad hidroTer-

muli da metasomaturi gziT; kristaldebian triklinur singoniaSi; qmnian marcv-

lovan agregatebs, zogjer druzebs. kargad Camoyalibebuli kristalebi iSviaTia. 

feri - TeTridan muq nacrisframde, zogjer momwvano da molurjo; elvareba - mi-

nisebri, tkeCvadoba - sruli, ori mimarTulebiT; simagre - 6 - 6,5; simkvrive - 2,6 - 

2,7. 

 plagioklazebi makroskopiulad mcired gansxvavdebian kaliumian-natriumiani 

mindvris Spatebisagan. maTi garCeva zogjer SeiZleba SeferilobiT. arsebobs aseve 

gansxvaveba tkeCvadobis sibrtyeebis urTierTganlagebaSi; sxva mindvris SpatebTan 
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SedarebiT, romlebSiac tkeCvadobis sibrtyeebs Soris kuTxe 900 -is tolia, plagi-

oklazebSi igi marT kuTxeze naklebia - daaxloebiT 86-870 (aqedan warmodgeba qve-

jgufis dasaxeleba). plagioklazebi xSirad, magram ara yovelTvis, qmnian rTul 

mravaljerad (polisinTetur) mrCoblebs, romlebic SeimCneva mineralebis tkeCva-

dobis sibrtyeebze wvrili paraleluri Strixebis an zolovnebis saxiT. 

 labradorisagan agebuli qanebi gamoiyeneba rogorc mosapirkeTebeli masala.  

 feldSpatoidebis jgufis mineralebi Sedgebian igive qimiuri elementebisg-

an, rac mindvris Spatebi, magram Seicaven naklebi raodenobis siliciums da 

SedarebiT met tuteebs da amitom enacvlebian mindvris Spatebs tute magmur 

qanebSi. 

 nefelini KNa3[AlSiO4]4  (berZn. - Rrubeli) - am jgufis yvelaze gavrcele-

buli mineralia. rogorc qanTmaSeni, kristaluri marcvlebis saxiT Sedis tute ma-

gmuri qanebis SemadgenlobaSi; qmnian marcvlovan da masiur agregatebs. kristal-

deba heqsagonur singoniaSi. 

 ufero, TeTri, nacrisferi, moyviTalo-nacrisferi, moyavisfro, mowiTalo da 

momwvano; Seferiloba xSirad icvleba erT natexSi; elvareba kristalebis waxnage-

bze - minisebri, monatexze - cximovani; monatexi - uswormasworo; tkeCvadoba - 

arasruli; simagre - 5,5 - 6; simkvrive - 2,6. 

 warmoSoba - magmuri. gamoiyeneba aluminis nedleulad, keramikul da minis 

warmoebaSi. 

   

  

 

                  

                              

 

 

 

 

 

 

 

 

 



 

 

51

                            Tavi II 

                         qanebi 

 
qanebi ewodeba metnaklebad mdgradi Semadgenlobis mineralTa bunebriv aso-

ciaciebs, romlebic warmoiSobian dedamiwis siRrmeSi an mis zedapirze sxvadasxva 

geologiuri procesebis Sedegad. qanebs, romlebic Seicaven sasargeblo komponen-

tebs an calkeul mineralebs, romelTa mopoveba ekonomikurad xelsayrelia, ewo-

deba sasargeblo namarxebi. yoveli qani qmnis moculobiT geologiur sxeuls (Sre, 

linza, masivi, ganfeni da sxv.), aqvs gansazRvruli nivTieri Semadgenloba da xasia-

Tdeba specifiuri Sinagani agebulebiT. 

qanebis nivTieri Semadgenloba ganisazRvreba maTi qimiuri da mineralogiuri 

SemadgenlobiT. qanebis xvedriTi qimiuri Semadgenloba ganisazRvreba Jangeulebis -

Al2O3, SiO2, Fe2O3, FeO, CaO, MgO, Na2O, K2O, H2O SemcvelobiT (masuri wiliT) da 

gamoixateba procentebSi. yoveli aRniSnuli oqsidis saSualo Semcveloba 1%-ze 

metia. mineraluri Semadgenloba, romelic aseve gamoixateba procentebSi, magram 

ganisazRvreba mTavari qanTmaSeni mineralebis SemcvelobiT (moculobiTi wiliT), 

gadamwyvet rols TamaSobs qanebis tipis dadgenisas (qimiuri Semadgenloba sruli-

ad sxvadasxva tipis qanebs SeiZleba erTnairi hqondes). 

mineralebi, romlebisganac Sedgeba qani, iyofian mTavar qanTmaSen (TiToeuli 

maTgani Seadgens qanis moculobis 5%-ze mets), meorexarisxovan (5%-ze naklebs) da 

aqcesorul (maTi raodenoba Zalian mcire, magram damaxasiaTebelia mxolod garkve-

uli tipis qanebisaTvis) mineralebad. 

qanTmaSen mineralebs Soris arCeven Ria Seferilobis anu sialur (mindvris 

Spatebi, kvarci, kalciti, muskoviti da sxv.) da muqi Seferilobis anu femur (bio-

titi, amfibolebi, piroqsenebi, olivini, magnetiti da sxv.) mineralebs. Tu qani Sed-

geba erTi ZiriTadi mineralisagan, mas uwodeben monomineralurs, ramodenime minera-

lisagan Sedgenils -–polimineralurs.  

qanebis Sinagani agebuleba xasiaTdeba struqturiT da teqsturiT. struqtura 

aris qanis agebulebis niSnebis erTianoba, rac ganpirobebulia misi Semadgeneli na-

wilebis zomebiT, formiT da urTierTdamokidebulebiT. qanis teqsturas gansazRvr-

avs misi Semadgeneli nawilebis ganawileba sivrceSi. 

yvela CamoTvlili maxasiaTebeli mWidrodaa dakavSirebuli qanebis warmoSo-

basTan. warmoSobis pirobebis mixedviT arCeven magmur, metamorful da danaleq qa-

nebs. 
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magmuri qanebis warmoSoba dakavSirebulia bunebrivi, umetesad silikaturi 

mdnarebis gamyarebasTan rogorc dedamiwis SigniT, aseve mis zedapirze. 

danaleqi qanebi warmoiSoba dedamiwis zedapirze wylian, iSviaTad sahaero ga-

remoSi sxvadasxva qanebis daSlis produqtebis, agreTve qimiuri da organogenuli 

naleqebsagan. 

metamorfuli qanebi warmoiSoba magmuri, danaleqi da adre arsebuli meta-

morfuli qanebis Zirfesviani gardaqmnis Sedegad, maRali temperaturis da wnevis 

gavleniT, umetesad dedamiwis qerqis Rrma zonebSi. es qanebi gadnobis gareSe kar-

gaven pirvandel iers da iZenen axal mineralur, zogjer ki -–qimiur Semadgenlo-

bas, gansxvavebul struqturas da teqsturas. 

   

                          magmuri qanebi 
  

 
magmuri qanebis (araiSviaTad uwodeben amonTxeuls, xazs usvamen ra maT kavSi-

rs dedamiwis SigneTTan) klasifikaciisaTvis ZiriTadad gamoiyeneba qimiuri Semadgen-

loba da ganlagebis pirobebi. qimiuri Semadgenlobis mixedviT, romelic umetesad 

ganpirobebulia SiO2-is SemcvelobiT, arCeven mJave, saSualo, fuZe da ultrafuZe 

magmur qanebs (tabula 2). magmuri qanebis mTavari qanTmaSeni Jangeulebis saSualo 

Semcveloba (masuri wili) Semdegia (f. klarkisa da g. vaSingtonis mixedviT): 

Jangeulebi                                  Semcveloba,% 

SiO2                                                                                                                                  59,12 

Al2O3                                                                                                                               15,34 

Fe2O3                                                                                                                                  3,08 

FeO                                                                                          3,80 

MgO                                                                                         3,49 

CaO                                                                                          5,08 

Na2O                                                                                         3,82 

K2O                                                                                           3,13 

H2O                                                                                           1,15 

sul                                           98,01 

TiO2, MnO, P2O5 da CO2-is wilad modis 1,57%; danarCeni elementebis wili 

magmur qanebSi Zalian mcirea (saSualod 0,42%). 

K2O+Na2O tuteebis jamis Sefardeba TixamiwasTan Al2O3 gansazRvravs qanis 

tutianobas: Tu igi erTze naklebia, maSin qani miekuTvneba normalur rigs, xolo 
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Tu metia, maSin tutes. qanebi, romlebSiac tuteebi mniSvnelovnad aRemateba  Ti-

xamiwas, iTvlebian tuted. 

                                                            tabula 2.  

                  magmuri qanebis klasifikacia 

       efuzuri qanebi  qanebis Semadgenloba intruziuli 

qanebi paleotipuri kainotipuri 

mxolod kvarci da 

mindvris Spatebi 

aliaskiti     -----    ----- mJave qanebi, 

SiO2 ˃ 65% 

kvarci, kaliumis mi-

ndvris Spati, mJave 

plagioklazi, qarse-

bi (iSviaTad sxva 

muqi feris minera-

lebi) 

graniti kvarciani 

porfiri 

lipariti 

tute mindvris Spa-

ti, mJave plagiok-

lazi, mcire raode-

nobis muqi feris 

mineralebi  

sieniti orToklaziani 

porfiri 

(orTofiri) 

traqiti saSualo 

qanebi, 

SiO2 55-65% 

saSualo plagiokl-

azi da muqi feris 

minerali 

dioriti porfiriti andeziti 

fuZe qanebi, 

SiO2 45-55% 

fuZe plagioklazi 

da muqi feris mine-

rali  

(xandaxan olivini) 

gabro diabazi, 

avgitiani 

porfiriti 

bazalti 

piroqseni, olivini, 

madneuli mineralebi 

peridotiti    -----    ----- ultrafuZe 

qanebi, 

SiO2 ˂ 45% olivini da madneu-

li mineralebi 

duniti    -----    ----- 

tute 

qanebi, 

mindvris Spatebi, 

nefelini, muqi feris 

nefeliniani 

sieniti 

   ----- fonoliti, 

leicitiani 
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SiO2  ≈ 55% mineralebi porfiri 

 

qani rom mivakuTvnoT ama Tu im jgufs, ar aris aucilebeli qimiuri analizis 

Catareba, radgan qanis qimiuri Semadgenloba asaxvas poulobs maT mineralur Sema-

dgenlobaSi. rac metia qanSi kvarci, miT ufro mJavea igi; muqi feris mineralebis 

raodenobis gazrdiT qani ufro fuZe xdeba, masSi izrdeba rkinis, magniumis da kal-

ciumis Semcveloba da mcirdeba kaJmiwa. tute rigis qanebisaTvis damaxasiaTebelia 

kaliumis mindvris Spatis didi raodenoba. am qanebSi, rogorc wesi, gvxvdeba nefe-

lini da (an) leiciti (nefelini arasodes gvxvdeba kvarcTan erTad). qanebis mJavia-

nobis saimedo maxasiaTeblad iTvlebian plagioklazebi –rac ufro naklebia maTSi 

anorTiti (An), miT metad mJavea qani. samwuxarod, makroskopulad plagioklazis 

Semadgenlobis dadgena Znelia. 

warmoSobis pirobebis mixedviT arCeven magmuri qanebis or ZiriTad jgufs: 

intruziuls, romelSiac Tavis mxriv Sedis subvulkanuri da ZarRvuli (naxevradsi-

Rrmulis, anu hipabisuri) da efuziurs. intruziuli qanebi warmoiSobian  SedarebiT 

did siRrmeze, subvulkanuri da ZarRvuli qanebis kristalizacia xdeba mcire siR-

rmeze, xolo efuziuri (amonTxeuli) qanebi myardeba uSualod dedamiwis zedapirze. 

meoradi Secvlis xarisxis mixedviT gamohyofen efuziuri qanebis or jgufs: 

kainotipurs –- `axalgazrdas~, Seucvlels, da paleotipurs–- `Zvels~, ZiriTadad 

drois gavleniT ama Tu im xarisxiT Secvlils da gadakristalebuls. mniSvnelovan 

meorad Secvlas ganicdian mindvris Spatebi, biotiti da amfibolebi. iSviaTi gamo-

naklisis garda, es cvlilebebi dgindeba mxolod mikroskopiuli kvlevebis dros. 

magmuri qanebis vizualuri gansazRvra Zneli ar aris, Tu yuradRebiT moveki-

debiT maTi mTavari ganmasxvavebeli niSnebis Seswavlas. am niSnebis mixedviT, pirvel 

rigSi, unda dadgindes, qani intruziulia, ZarRvuli Tu efuziuri. 

     

     intruziuli qanebis ganmasxvavebeli niSnebis Seswavlis da  

                   aRweris Tanmimdevroba 

   

1. feri.  intruziuli qanebis feri yvelaze mravalferovania, radgan maTi Se-

madgeneli mineralebi SeiZleba sxvadasxvagvarad iyos Seferili. Tu zogierTi mine-

rali qanSi qmnis izolirebul dagrovebebs, maSin Seferiloba iqneba laqebrivi, zo-

lebrivi da sxva. Ria tonebSi Seferil qanebs ewodeba leikokratuli, xolo muqs 
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-–melanokratuli. rac ufro melanokratulia qani, miT ufro bevri muqi feris mi-

neralia masSi da metia ferTa ricxvi. ferTa ricxvis anu feris indeqsis qveS igu-

lisxmeba muqi feris mineralebis raodenoba (moculobiTi wili,%). 

2. teqstura. intruziuli qanebisaTvis yvelaze metad damaxasiaTebelia masiu-

ri, zolebrivi, laqebrivi da sxva teqsturebi, romlebic kargad gamoicnoba makro-

skopiuli kvlevebisas. 

3. struqtura. mikroskopis gareSe intruziul qanebSi kargad gamoirCeva mxo-

lod Semdegi struqturebi:afanituri (qanis calkeuli marcvlebi ar Cans); wvri-

lmarcvlovani (kristalTa marcvlebis zoma ganivkveTSi 0,5 mm-ze naklebia); saSua-

lomarcvlovani (marcvlebis zoma 0,5-dan 1 mm-mdea); msxvilmarcvlovani (1-dan 5 

mm-mde) da Zlier msxvilmarcvlovani (5 mm-ze meti). struqtura SeiZleba iyos Ta-

nabarmarcvlovani (nax. 21, a, g) da araTanabarmarcvlovani, roca marcvlebis zomebi 

 

    nax. 21. intruziuli qanebis struqturebi da teqsturebi:a - Tanabar-saSua- 
          lomarcvlovani struqtura, masiuri teqstura (granodioriti); b - po- 
          rfiriseburi struqtura, masiuri teqstura (granit-porfiri); g -–Tana- 
          bar-wvrilmarcvlovani struqtura, laqebrivi teqstura (dioriti); d – 
                     pegmatituri struqtura, masiuri teqstura (pegmatiti) 

 

mkveTrad gansxvavdeba erTmaneTisagan. ukanasknels ekuTvnis agreTve porfiruli st-

ruqtura (nax. 21, b), romelic ganpirobebulia msxvili kristaluri marcvlebis ar-

sebobiT wvrilmarcvlovan kristalur agregatSi. grafikuli struqtura, romel-

sac sxvanairad pegmatiturs uwodeben, warmoadgens kaliumis mindvris Spatis da 
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kvarcis kanonzomier Senazards (nax. 21, d). aq kvarcis Senazardebi mindvris SpatSi 

solismagvari formisaa da mogvagonebs Zvelebraul damwerlobas. aqedan warmodge-

ba pegmatitebis saxelwodebac - ,,ebrauli qva~ anu ,,saweri graniti~. 

4. mineraluri Semadgenloba. mineralebis moculobiTi Tanafardobebi sakmaod 

zustad SeiZleba ganisazRvros TvaliT. 

aqcesoruli mineralebis saxiT xSirad gvxvdeba cirkoni, sfeni, magnetiti, apa-

titi da sxv. meoradi mineralebi, Tu maTi diagnostika SesaZlebelia mikroskopis 

gareSe (qloriti, epidoti, serpentini da sxva), raodenobrivi Tanafardobebis gamo-

Tvlisas iTvaliswineben im pirvelad mineralebTan erTad, romlebidanac isini gan-

viTardnen. 

5. mTavari mineralebis raodenobrivi Tanafardoba. igi gamoisaxeba procentebSi 

qanis mTlian moculobasTan SefardebiT. 

6. ferTa ricxvi. 

7. mTavari mineralebis aRwera. igi moicavs kristaluri marcvlebis ZiriTad 

zomebs, maT formas da im diagnostikur niSnebs, romlis mixedviTac SeiZleba Seuc-

domlad ganvsazRvroT minerali. mTavari mineralebis garda SeiZleba aRwerili iq-

nas CvenTvis saintereso sxva jgufis mineralebic. 

       

           efuziuri, subvulkanuri da ZarRvuli qanebis     

 ganmasxvavebeli niSnebis Seswavlis da aRweris Tanmimdevroba 

 

1. feri. aRiwereba iseve, rogorc intruziuli qanebis Seswavlisas. 

2.  teqstura. efuziuri qanebis yvelaze gavrcelebuli teqsturebia:masiuri, 

zolebrivi, Sreobrivi, laqebrivi (nax. 22, a), buStulisebri da mindaloqviuri. Tu 

mindalis marcvlis formis sicarieleebi amovsebulia opaliT, qalcedoniT, karbo-

natebiT an ceoliTebiT, maSin teqsturas ewodeba mindaloqviuri - gansxvavebiT 

buStulisebrisagan, romelic damaxasiaTebelia sxvadasxva formis sicarieleebis mqo-

ne qanebisaTvis. Tu wagrZelebuli formis mineralebi isea orientirebuli, TiTqos 

isini imyofebian Txevadi magmis an lavis gaqvavebul nakadebsa da WavlebSi, maSin 

aseT teqsturas ewodeba fluiduri (nax. 22, b), Tu igi vlindeba tute lavebSi, ma-

Sin mas ewodeba traqituli. unda yuradReba mivaqcioT, rom fluidurad ar miviR-

oT danaleqi qanebis Txeli Sreobrioba an metamorfuli qanebis gneisuroba; flu-

iduroba xasiaTdeba ukiduresi cvalebadobiT, aq calkeuli ,,Sre~ mcire manZilze 

cvalebadobs sisqeSi, wydeba, iRuneba sxvadasxva naoWSi. 
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    nax. 22. efuziuri qanebis struqturebi da teqsturebi:a - porfiruli struq- 
          tura, laqebrivi teqstura (andezituri porfiriti); b - msxvilporfi- 
          ruli struqtura, fluiduri teqstura (lipariti, SlifSi, x10) 

 

3.  struqtura. efuziuri qanebisaTvis yvelaze tipuria porfiruli struqtura 

(nax. 22, a, b), romlisTvisac damaxasiaTebelia Zlier wvrilmarcvlovan an farul-

kristalur (afanitur) ZiriTad masaSi calkeuli msxvili kristalebis -–CanarTebis 

arseboba an afiruli struqtura, romelic ganviTarebulia im qanebSi, romlebSic 

ar aris CanarTebi. 

4.  CanarTebis mineraluri Semadgenloba (Tu isini arian qanSi). 

5.  CanarTebis ganawilebis da erTmaneTTan da ZiriTad masasTan raodenobrivi 

Tanafardobis (%-Si) xasiaTi. 

6.  CanarTebis aRwera. masSi asaxuli unda iyos CanarTebis zomebi, marcvlebis 

forma da mineralTa diagnostikuri niSnebi. CanarTebis marcvlebis forma SeiZleba 

iyos idiomorfuli (kargi kristaluri dawaxnagebis minerali), qsenomorfuli (mine-

rals dakarguli aqvs sakuTari kristaluri forma) da ConCxiseburi (marcvlebi 

TiTqosda `SemoWmulia~ ZiriTadi masiT). ConCxiseburi formebi kargad SeimCneva mxo-

lod msxvil CanarTebSi. umetes SemTxvevaSi maTi gamocnoba mikroskopis gareSe Se-

uZlebelia. 

7.  ZiriTadi masis aRwera. makroskopuli aRwerisas, Cveulebriv, yuradRebas aq-

ceven ZiriTadi masis fers -–mwvane elferma SeiZleba migviTiTos intensiur meorad 

Secvlasa da qanis mikuTvnebaze paleotipur saxesxvaobebTan. ZiriTad masaSi minis 

arseboba ki, piriqiT, mowmobs qanebis kainotipur iers. Tu qani SeuZlebelia dabe-

jiTebiT mivakuTvnoT paleotipurs an neotipurs, rac makroskopuli kvlevebisas Za-

lian xSirad xdeba, maSin isini SeiZleba ganisazRvros rogorc kainotipuri. 

A 

                       



 

 

58

magmuri qanebis aRwera 

 

bunebaSi magmuri qanebis raodenoba 1000-s aRemateba, magram maT Soris mxolod 

mcireodeni aris sakmaod farTod gavrcelebuli dedamiwis qerqSi. 2- tabulaSi 

motanilia yvelaze cnobili saxesxvaobebis mokle aRwera. am tabulis gamoyenebis 

dros magmuri qanebis gansazRvrisas unda daveyrdnoT mTavar ganmasxvavebel niSnebs. 

es, upirveles yovlisa, aris qanebis struqtura da teqstura. isini saSualebas gva-

Zleven gadavwyvitoT qanebis mikuTvnebis sakiTxi intruziuli an efuziuri (subvul-

kanuri da ZarRvuli) warmonaqmnebisadmi. intruziuli qanebisaTvis damaxasiaTebelia 

srulkristaluri struqturis sxvadasxva formebi. efuziur, subvulkanur da ZarR-

vul qanebs, rogorc wesi, axasiaTebs arasrulkristaluri struqturebi. imis gansa-

zRvra, qani ZarRvuli Tu subvulkanuria, SesaZlebelia mxolod iSviaT SemTxveva-

Si:aseTi qanebis umetesoba makroskopulad ar gamoirCeva efuziurisgan. 

qanebis mineraluri Semadgenlobis gansazRvrisas ZiriTad niSnebad iTvleba fe-

ris ricxvi, kvarcis, kaliumis mindvris Spatis da feldSpatoidebis raodenoba. fe-

ris ricxvi, iseve rogorc kvarcis raodenoba, sakmaod saimedod adasturebs qanebis 

kuTvnilebas ama Tu im jgufisadmi kaJmiwis Semcvelobis mixedviT. unda gvaxsovdes, 

rom mJave qanebi leikokratulia, maTSi maRalia kvarcis Semcveloba. saSualo qa-

nebSi sWarbobs nacrisferi Seferiloba (saSualo ferTa ricxvi - 20), kvarci cotaa 

an sul ar aris. fuZe da ultrafuZe qanebi, rogorc wesi, ar Seicaven kvarcs. fuZe 

qanebis feris ricxvi sakmaod maRalia, maT SeferilobaSi  muqi-nacrisferi tonebi 

sWarbobs (labradori -–fuZe qanebis mindvris Spati - muqi-nacrisferi), xolo ul-

trafuZe qanebi, Cveulebriv, Savi an muqi-mwvane Seferilobisaa, maTSi praqtikulad 

ar gvxvdeba Ria Seferilobis mineralebi. tute rigis saSualo qanebi gamoicnoba 

kaliumis mindvris Spatis didi raodenobiT, xolo saSualo tute qanebi, feldSpa-

toidebis SemcvelobiT. 

                            

                            mJave qanebi 

 

normaluri rigis mJave intruziuli qanebi warmodgenilia granitebiT. am Zi-

riTad saxelwodebas Cveulebriv emateba gansazRvreba, romelsac upiratesad aZle-

ven muqi feris mineralebis mixedviT -–biotitiani, rqatyuariani, piroqseniani grani-

tebi da sxv. biotitiani da biotit-rqatyuariani granitebis saxesxvaobas warmoa-

dgens rapakivebi, romlebSiac kaliumian-natriumiani mindvris Spati warmoSobs ms-
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xvil momrgvalo fenokristalebs (ovoidebs), romlebic garSemortymulia mwvane 

oligoklazis garsiT. piroqseniani granitebis saintereso saxesxvaobas warmoadgens 

Carnokitebi –hipersten*-biotitiani granitebi. tute rigis granitebs miekuTvneba 

Zalian dabali ferTa ricxvis mqone aliaskitebi, , romlebic ZiriTadad Sedgebian 

kaliumis mindvris Spatisagan. 

granitebTan mWidrod aris dakavSirebuli granodioritebi, romlebic Sedare-

biT mcire raodenobis kvarcs da gacilebiT ufro nakleb kaliumis mindvris Spats 

Seicaven. granodioritebis yvelaze gavrcelebul saxesxvaobas warmoadgenen plagi-

ogranitebi (Tu qanSi mindvris Spatebis raodenobas miviRebT 100%-ad, maSin am qa-

nebSi kaliumis mindvris Spatis raodenoba ar iqneba 10%-ze meti), sakuTriv grano-

dioritebi (kaliumis mindvris Spatis raodenoba 10-30%-ia) da adamelitebi (tute 

rigis granodioritebi, romlebSic kaliumis mindvris Spatis Semcveloba 60%-mdea). 

granitebs da granodioritebs, zogjer ki dioritebs, xSirad aerTianeben granitoi-

debis jgufSi. 

mJave Semadgenlobis efuziur qanebs miekuTvneba liparitebi (rioliTebi) da 

maTi paleotipuri saxesxvaobebi - kvarciani porfirebi**. am qanebis struqtura, ro-

gorc wesi, porfirulia, CanarTebi warmodgenilia kvarciT (gvxvdeba mudmivad), ka-

liumis mindvris SpatiT da mJave plagioklaziT. mJave efuzivebis CanarTebi, Cveu-

lebriv, xasiaTdebian waxnagebis mkveTri idiomorfizmiT da xSirad qmnian  skeletur 

formebs. kainotipuri ieris mJave efuzivebis ZiriTad masaSi araiSviaTad SeiniSneba 

vulkanuri mina; CanarTebi xSirad agebulia kaliumis mindvris Spatis ufero-gamW-

virvale saxesxvaobis - sanidinisagan. paleotipuri efuzivebis mina mTlianad gadak-

ristalebulia wvrilmarcvlovan agregatad. kaliumis mindvris Spatis jgufis mi-

neralebs Soris upiratesad gvxvdeba orToklazi an mikroklini. mJave efuzivebis 

meoradi Secvlis xarisxis ganviTarebis vizualuri gansazRvra gaZnelebulia, amitom 

Tavdapirvelad  (viTvaliswinebT ra liparitebis iSviaTobas) yvela amonTxeuli 

mJave qani SeiZleba miaxloebiT mivakuTvnoT kvarcian porfirebs. 

MmJave Semadgenlobis vulkanuri minebi -–obsidianebi, gavs sxvadasxvafrad, xSi-

rad Zalian muqad (Savamde) Seferil Cveulebriv minas. minebs ekuTvnis agreTve pex-

Steini, romelsac aqvs cximovani fisisebri elvareba da pemza, msubuqi, Zalian fo-

rovani qani. 

     *  hipersteni -–piroqsenebis jgufis mineralia. 

** porfirebi -–ase uwodeben qanebs, romelTa CanarTebSi sWarbobs kaliumis       

mindvris Spati, mJave plagioklazi da kvarci. 
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granitoidebTan geneturad dakavSirebuli ZarRvuli qanebi warmodgenilia Za-

rRvuli granitebiT, aplitebiT, pegmatitebiT, granit-porfirebiT, agreTve lampro-

firebiT, diorit-porfiritebiT* da ZarRvuli kvarciT. pegmatitebi ZiriTadad Se-

dgebian kvarcisa da kaliumis mindvris Spatisagan. am mineralebis zomebi  pegmati-

tebSi meryeobs milimetrebidan 10 metramde da ufro meticaa. pegmatitebisTvis 

damaxasiaTebelia grafikuli (pegmatituri)  struqtura. ZarRvuli granitebi Cveu-

lebrivisagan gansxvavdebian mxolod ganlagebis pirobebiT. aplitebi Tanabar-wvri-

lmarcvlovani Ria feris qanebia, romlebic praqtikulad moklebulia muqi feris 

mineralebs. granit-porfirebi ar gansxvavdebian kvarciani porfirebisgan, magram ga-

nlagebuli arian ZarRvebis saxiT. lamprofirebi saSualo Semadgenlobis melanok-

ratuli ZarRvuli qanebia; diorit-porfiritebi yvela makroskopuli niSniT hgvan-

an saSualo da fuZe Semadgenlobis efuzivebs. maTi gamocnoba SeiZleba mxolod 

savele pirobebSi. ZarRvuli kvarci Cveulebriv TeTri an Ria Seferilobisaa, mkv-

rivi an Saqriseburia. 

         

                      saSualo qanebi 

 

normaluri rigis saSualo intruziuli qanebi - dioritebi, ,,sufTa saxiT~ Se-

darebiT iSviaTad gvxvdeba. granitebisagan isini gansxvavdebian kaliumis mindvris 

Spatis ararsebobiT an zogjer uaRresad dabali (5%-mde) SemcvelobiT da didi 

(20-mde) ferTa ricxviT. kvarciani dioritebi, romlebSiac kvarci 5%-ze metia, wa-

rmoadgenen dioritebidan granodioritebSi gardamaval qanebs.  

normaluri rigis saSualo efuziur qanebs -  andezitebs da andezitian por-

firitebs - aqvT porfiruli struqtura, CanarTebSi SeimCneva plagioklazebis da 

muqi feris mineralebis idiomorfuli marcvlebi; qanis andezitian porfiritebs mi-

kuTvnebis damatebiT niSnad SeiZleba CaiTvalos ZiriTadi masis mwvane elferi. 

tute rigis saSualo intruziuli qanebi - sienitebi - didi raodenobiT Sei-

caven kaliumis mindvris Spats da, granitebisagan gansxvavebiT, praqtikulad mokle-

buli arian kvarcs. tute rigis saSualo efuziuri qanebs miekuTvneba traqitebi da 

orTofirebi. isini porfiruli an afiruli struqturis leikokratuli qanebia, ro-

mlebic TiTqmis mTlianad Sedgebian kaliumis mindvris Spatisagan (traqitebSi ki 

sanidinisagan). 

* porfiritebi -–iseT qanebs ewodeba, romelTa CanarTebi Seicaven plagiokla-

zs, rqatyuaras da piroqsens. 



 

 

61

saSualo da mJave Semadgenlobis vulkanuri Semadgenlobis minebi erTmaneTis 

msgavsia. saSualo magmur qanebTan dakavSirebuli ZarRvuli qanebi mcired gansxvav-

debian granituli ZarRvuli qanebisagan. 

 

                         tute qanebi 

 

tute intruziuli qanebi -–nefeliniani sienitebi garegnulad hgvanan saSualo 

qanebs, magram Seicaven nefelins. es ukanaskneli SeiZleba advilad agverios kvarc-

Si, amitom unda gvaxsovdes, kvarci da nefelini qanebSi erTad arasodes  gvxvdeba. 

efuziuri tute qanebi Zalze iSviaTia; aseve iSviaTia tute ZarRvuli qanebic da 

aqvT specifikuri Semadgenloba. 

    

                       fuZe qanebi 

 

fuZe intruziul qanebs miekuTvneba gabro. isini muqi, Cveulebriv msxvilkris-

taluri qanebia, romelTa SemadgenlobaSi Sedis muqi feris saSualo an xSirad 

fuZe plagioklazi. fuZe intruziuli qanebis Zalze lamaz saxesxvaobas warmoad-

gens labradoriti, romelic TiTqmis ar Seicavs muqi feris mineralebs. labrado-

ris msxvili muqi-nacrisferi kristalebi sinaTlisadmi garkveuli kuTxiT motria-

lebisas iwyeben irizacias -–anaTeben wminda lurji feriT. 

fuZe Semadgenlobis efuziuri qanebi Zalze farToda arian gavrcelebuli de-

damiwis qerqSi. bazaltebi -–mkveTrad gamoxatuli porfiruli struqturis qanebia, 

ufro muqia, vidre andezitebi; bazaltebis CanarTebi Zalze mkveTrad gamoirCeva 

ZiriTadi masis TiTqmis Sav fonze da warmodgenilia plagioklaziT (da kaliumis 

mindvris SpatiT tute rigis bazaltebSi) da muqi feris mineralebiT. doleritebi 

ewodeba  dolerituli struqturis bazaltebs, romlisTvisac damaxasiaTebelia 

plagioklazis SedarebiT msxvili gawelili tabulebi ZiriTad masaSi. bazaltebis, 

iseve rogorc andezitebis paleotipuri saxesxvaobebi, gamoirCevian mwvane elferiT. 

Tu aseT qanebSi aris CanarTebi, maSin maT ewodebaT bazaltiani porfiritebi. wvri-

lmarcvlovani da farulkristaluri agebulebiT analogiur qanebs CanarTebis ga-

reSe,  ewodeba diabazebi. 

fuZe Semadgenlobis vulkanuri minebi hgavs ufro mJave lavebis minas, magram 

isini, rogorc wesi, Seferilia gacilebiT muq ferebSi. fuZe magmur qanebTan dakav-
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Sirebuli ZarRvuli qanebi mcirericxovania; maTgan yvelaze farTod gavrcelebu-

lia gabro-diabazebi. 

             

             ultrafuZe qanebi (hiperbazitebi) 

 

ultrafuZe magmuri qanebi faqtobrivad ar Seicaven mindvris Spatebs da TiT-

qmis mTlianad Sedgebian piroqsenis, olivinis da magnetitisagan. am qanebis mTavari 

warmomadgenlebia:dunitebi -–olivinisagan Sedgenili masivuri, muqi-mwvane qanebi; 

peridotitebi -–ufro muqi qanebi, sadac olivinTan erTad gvxvdeba piroqseni; pi-

roqsenitebi -–muqi-nacrisferi, TiTqmis Savi, xSirad wvrilmarcvlovani mZime qanebi, 

romlebic ZiriTadad piroqsenisagan Sedgebiann. ultrafuZe qanebis mineralebisaTvis, 

gansakuTrebiT ki olivinisaTvis, damaxasiaTebelia serpentinizacia (`mwvaneqviuri ga-

rdasaxva~) -– olivinis da, iSviaTad, sxva mineralebis Canacvleba (nawilobriv an 

mTlianad) serpentiniT an qloritiT diagenezis an metamorfizmis procesSi. Semad-

genlobis mixedviT peridotitebis saxesxvaobas kimberlitebi warmoadgenen (afeTqe-

bis milebSi). ultrafuZe qanebis amonTxeuli analogebi, iseve rogorc ZarRvuli 

qanebi, Zalze iSviaTia. 

 

                magmuri qanebis gansazRvra 

 

am nawilSi ganxiluli iqneba am jgufis qanebis gansazRvris meTodika pirveli 

tabulis mixedviT. magaliTisaTvis movitanoT nacrisferi qanis nimuSis gansazRvra 

msxvili Ria moyavisfro-yviTeli laqebiT. qanSi mkafiod gamoirCeva kristaluri 

marcvlebi, romlebic ganivkveTSi saSualod 3 mm-mde da ufro msxvilia, sigrZe ki 

1,5 sm-mdea. am monacemebidan gamomdinareobs, rom qanis struqtura srulkristaluri 

saSualomarcvlovani porfirisebria, teqstura masivuria, xolo qani intruziulia 

(Tu kristaluri marcvlebi SeumCneveli iqneboda, xolo struqtura - porfiruli 

an afiruli, maSin qani unda migvekuTvnebina efuziurs an ZarRvuls). nacrisferi Se-

feriloba ganpirobebulia plagioklazis an kvarcis nacrisferi marcvlebis ganvi-

TarebiT, romlebic Seadgenen qanis moculobis daaxloebiT 30 %-s. Ria moyavisf-

ro-yviTeli msxvili marcvlebi, romelTa raodenobac aseve sakmaod didia (30 %-

mde), warmodgenilia kaliumis mindvris SpatiT. qanSi mcire raodenobiT gvxvdeba 

Savi biotitis wvrili qerclovani da magnetitis Zalian wvrili izometruli an 

araswori formis marcvlebi; maTi raodenobiT SeiZleba davadginoT, rom qanis fer-
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Ta ricxvi daaxloebiT 5-is tolia. kvarcis arseboba saSualebas gvaZlevs qani mi-

vakuTvnoT mJave an ukidures SemTxvevaSi saSualo jgufs siliciumis Semcvelobis 

mixedviT. vinaidan kvarcis raodenoba didia da qanSi aseve aris kaliumis mindvris 

Spati, igi Tavsdeba mJave qanebis jgufSi da erTmniSvnelovnad ganisazRvreba ro-

gorc biotitiani graniti. 

sxva magaliTi: muqi-nacrisferi qani mwvane ieriT, erTgvarovani uxilavi sae-

rTo marcvlovanebiT, muqi-nacrisferi da Savi msxvili kristaluri marcvlebis ca-

lkeuli CanarTebiT. struqtura porfirulia, teqstura – masivuri; amis safuZvel-

ze qani SeiZleba mivakuTvnoT efuziurs (an ZarRvuls). CanarTebSi kvarcisa da ka-

liumis mindvris Spatis ararseboba gamoricxavs qanis mJave Semadgenlobas. igi Sei-

Zleba iyos saSualo (magram ara tute, radgan qani ar Seicavs kaliumis mindvris 

Spats) an fuZe. didi feris ricxvi (CanarTebSi piroqseni Seadgens qanis moculobis 

20%-s da, amas garda, is usaTuod aris muqadSeferil ZiriTad masaSi) da, albaT, 

muqi-nacrisferi  fuZe plagioklazi saSualebas gvaZlevs qani mivakuTvnoT fuZe 

jgufs. amrigad, viTvaliswinebT ra ZiriTadi masis mwvane iers (meoradi mineralebis 

ganviTarebis niSani), qans SeiZleba vuwodoT bazalturi porfiriti. 

ganxiluli magaliTebi gviCvenebs, rom qanebis mTavari makroskopiuli niSnebis 

(struqtura, teqstura, ferTa ricxvi, kvarcis da kaliumis mindvris Spatis arsebo-

ba an ararseboba da sxv.) yuradRebiT Seswavlis da pirveli tabulis gamoyenebis 

SemTxvevaSi, magmuri qanebis gansazRvra umeteswilad rTuli ar aris da gamoric-

xavs seriozul Secdomebs. 

 

                 magmuri qanebis wolis formebi 

 

intruziuli qanebis yalibdebian miwis wiaRSi da zedapirze SiSvldebian mxo-

lod eroziulad Rrmad CaWril ubnebSi. 

intruziuli qanebis ganlagebis Semdegi formebi gamoiyofa:gamkveTi (intru-

ziuli sxeulebi adnoben da meqanikurad kveTen Semcvel qanebSs) da TanxmobiTi (in-

truziuli qanebi TanxmobiTa arian ganlagebuli Semcvel qanebTan). intruziuli 

sxeulebis ZiriTad gamkveT formebad iTvleba baToliTebi, harpoliTebi, Stokebi, 

magmuri diapirebi da daikebi (nax. 23). TanxmobiTi intruziuli sxeulebis ganlagebis 

ZiriTad formebs ekuTvnis: lakoliTebi, lopoliTebi, fakoliTebi da intruziuli 

Sreobrivi budobebi -–silebi (nax. 24). 
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    nax. 23. intruziuli qanebis ganlagebis gamkveTi formebi:I - baToliTi (a) da 
           masTan dakavSirebuli formebi:gumbaTi (b) da Stoki (g); d - Semcve- 
           li qanebis qsenoliTebi; II - subintruziuli sxeulebi:harpoliTi (a),  
           misi apofizebi (b), daikebi (g), magmuri diapirebi (d), Stoki (e) 

 

 

    nax. 24. intruziuli qanebis ganlagebis TanxmobiTi formebi: I - fakoliTebi;  
           II - lopoliTi (a), silebi (b), lakoliTebi (g) 
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intruziuli siRrmuli qanebi, Cveulebriv, dedamiwis qerqSi qmnian baToliTebs, 

harpoliTebs, lopoliTebs, TaRebsa da msxvil Stokebs, xolo naxevradsiRrmuli ki 

ZiriTadad Stokebs da daikebs (gamkveTi sxeulebi), lakoliTebs, lopoliTebs, fa-

koliTebs da silebs (TanxmobiTi sxeulebi). 

efuziuri qanebi yalibdebian dedamiwis zedapirze da xSirad maSinve eqvemdeba-

rebian intensiur daSlas. amasTan dakavSirebiT mravalricxovan  pirvelad formebs 

Soris upiratesad narCundeba ganfenebi, nekebi da nakadebi (nax. 25). 

piroklastur vulkanogenur qanebs umeteswilad ganlagebis iseTive pirveladi 

formebi aqvT, rogorc danaleqs:Sreebi, dastebi, linzebi da sxva. 

 

    nax. 25. efuziuri qanebis ganlagebis formebi:a - ganfenebi, b - nakadebi, g -  
           nekebi, d - soma, e - konusebi; msxvili xaziT aRniSnulia teqtonikuri  
           rRveva naoWebSi 
 

                   piroklasturi qanebi  

 

vulkanebis amofrqvevisas atmosferoSi xSirad amoityorcneba vulkanuri minis, 

sxvadasxva mineralis kristalebis, gacivebis stadiaSi myofi lavis gavarvarebuli 

namtvrevebis uzarmazari raodenoba. dedamiwaze dacemisas es namtvrevebi faraven 

did teritorias, xSirad erevian mdinareuli an zRviuri genezisis danaleq qanebs 

da sabolood warmoqmnian piroklasturi qanebis specifikur jgufs. am jgufis yve-

laze gavrcelebul fxvier qanebs warmoadgens: vulkanuri ferfli, romelic Se-

dgeba 1 mm-mde zomis natexebisagan; vulkanuri qviSa, romlis namsxvrevebis zomebi 1-

2 mm-ia; lapilebi -–frenis dros gacivebuli lavis 2-30 mm sigrZis TiTistarisebu-
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ri namsxvrevebi da vulkanuri bombebi anu yumbarebi –gacivebuli (xSirad frenis 

dros) lavis namsxvrevebi da natexebi, romelTa zomebi ganivkveTSi ramodenime met-

ramdea. 

aseTi fxvieri qanebi araiSviaTad ganicdian diagenezs da gadaiqcevian magmuri 

genezisis mkvriv qanebad, magram arsebiTad rCebian danaleq warmonaqmnebad. maT eku-

Tvnis tufebi (ufro xSirad ferflis); tufoqviSaqvebi -–tufebi, ama Tu im raode-

nobis qviSis minareviT; tufokonglomeratebi -–tufebi, romlebic Seicaven qanebis 

damrgvalebuli natexebis minarevs; tufobreqCiebi, romelTaTvis damaxasiaTebelia 

vulkanuri masalis msxvili dakuTxuli natexebi tufur cementSi (tabula me-3-e). 

Tu piroklasturi masala dedamiwaze dacemisas ver aswrebs gaciebas, maSin igi 

Secxveba Tavisebur qanebad, romelTac ignimbritebs uwodeben. tufebisagan gansxva-

vebiT im qanebs, romelTac axasiaTebT Sreobrioba, Sedgebian ferflis da ufro ms-

xvili natexebisagan, Seicaven mniSvnelovani raodenobis ,,normuli~ danaleq masalas 

da daleqilia wylian garemoSi, tufitebi ewodeba. 

piroklasturi masalis cementis saxiT araiSviaTad SeiZleba iyos ara mxolod 

danaleqi warmonaqmnebi, aramed TviT lavac. lavuri nakadebis moZraobisas zeda, 

SedarebiT gacivebuli Txeli qerqi tydeba, misi namsxvrevebi Secementdeba igive 

laviT, ris Sedegadac gacivebis Semdeg warmoiqmneba sxvadasxva lavobreqCia (zog-

jer maT aglomeratiul lavebs uwodeben). piroklasturi qanebis Seswavlisas mxe-

dvelobaSi unda viqonioT, rom maTi gansazRvra SesaZlebelia mxolod maSin, roca 

calsaxad dadgenilia natexebis vulkanuri genezisi. yvela saorWofo SemTxvevaSi 

umjobesia qanebi mivakuTvnoT Cveulebriv danaleq warmonaqmnebs. 

                                                        me-3-e tabula  

              vulkanogenuri piroklasturi qanebi. 

vulkanogenuri 

qanebis natexebis 

zoma, mm 

     fxvieri     

   produqtebi 

 

danaleqi masalis 

minarevis gareSe 

 

danaleqi masalis 

minareviT 

        

       ˂ 1 

      1–- 2 

      2 - 30 

       ˃ 30 

vulkanuri: 

ferfli 

qviSa 

lapili 

yumbarebi 

tufebi: 

ferflis 

qviSiani 

lapiliani 

tufitebi: 

    ----- 

tufoqviSaqvebi 

tufokonglomeratebi
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danaleqi qanebi 

 

danaleqi qanebi warmoiSobian mineraluri nivTierebebis daleqvis Sedegad wy-

lian an sahaero garemoSi egzogenuri procesebis mimdinareobis dros. aqedan gamom-

dinare, eluvionis zogierTi saxeoba, romlebsac ar gauvliaT daleqvis stadia (mag., 

niadagebi), unda gamoiyos dedamiwis nivTierebis gansakuTrebuli formiT. mineralu-

ri nivTierebebis warmoSobis unaris mixedviT danaleqi qanebi iyofian:namsxvrevi, 

romlebic Sedgebian mineralebisa da qanebis namsxvrevebisagan; organogenuli, rom-

lebsac safuZvlad udevs organizmebis myari nawilebi da maTi cxovelmoqmedebis 

produqtebi; qemogenuri, romlebic agebulia qimiuri gziT warmoSobili minerale-

bisagan. danaleqi qanebis es jgufebi mkveTrad ar aris gamijnuli erTmaneTisgan. 

Sereuli warmoSobis qanebi gansakuTrebiT xSirad gvxvdeba organogenul da qemoge-

nur jgufebSi. 

                  

                 danaleqi qanebis gansazRvra 

 

danaleqi qanebis mTavar ganmsazRvrel niSnebs warmoadgens naleqis Semadgen-

loba, diagenezis xarisxi, feri, teqstura, struqtura, forianoba da simkvrive. 

 naleqis Semadgenloba damokidebulia misi warmoSobis xerxze:es SeiZleba 

iyos qanebis da mineralebis namsxvrevebi, organogenuli nivTiereba an qimiuri reaq-

ciebis produqtebi. amis Sesabamisad, qanebi unda mivakuTvnoT namsxvrevs, organoge-

nuls an qemogenurs. 

diagenezis xarisxi (laT. `diagenezi~ - gardasaxva) - aris niSanTviseba, romel-

ic gviCvenebs, Tu rogori cvlilebebi moxda naleqebSi misi warmoSobis Semdeg qa-

nad gardaqmnis procesSi. diagenezis xiluli niSnebi zogjer ar Cans. magaliTad, 

gvxvdeba iseTi qviSebi, romlebic warmoiSvnen ra milionobiT wlis win, darCnen is-

ev qviSebad. aseT SemTxvevaSi naleqi unda CaiTvalos qanad, Tu is gadafarulia 

ufro axalgazrda naleqebiT. rCeba ra zedapirze, igi inarCunebs naleqis saxelwo-

debas im SemTxvevaSic ki, Tu garemo pirobebma cvlileba ganicada, magaliTad, zR-

viuri pirobebi Seicvala kontinenturiT. diagenezi dakavSirebulia naleqis gauwy-

loebasTan (dehidrataciasTan), gadakristalebasTan, koloidebis daZvelebasTan da 

sxv. cementis warmoSoba namsxvrev qanebSi diagenezis erT-erTi mZlavri faqtoria. 

yvelaze xSirad cementi aris Tixis, kaJis, karbonatuli an rkinis, es ukanaskneli 

Sedgeba rkinis Jangisagan. 
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qanis feri ar miekuTvneba mTavar diagnostikur niSnebs, magram xSirad xels 

uwyobs mis gansazRvras. danaleqi qanebis Seferiloba moicavs yvela cnobil fers 

da Seferilobas. misi warmoSoba damokidebulia mraval mizezze, romelTaganac mT-

avaria qanis amgebeli natexebis an mineralebis Seferiloba, agreTve cementis feri. 

ase mag., TeTri an Ria Seferilobisaa is qanebi, romlebic Seicaven karbonatebs, su-

lfatebs, haloidebs, kaJian nivTierebebs an kvarcs; rkinis cementi qans aZlevs yavi-

sferi Seferilobis sxvadasxva tonebs; mwvane feri dakavSirebulia glaukonitis, 

qloritebis, epidotis da sxvaTa marcvlebis SeferilobasTan. 

danaleqi qanebis teqstura mravalferovania. yvelaze xSirad gvxvdeba Sreob-

rivi teqstura, roca qanebSi mkveTrad gamoirCeva Sreebi’ zolebrivi - rodesac 

Sreebi gansxvavdebian feriTac da masivuri teqstura, rodesac SeuZlebelia Semad-

geneli nawilebis mdgomareobaSi kanonzomierebis garkveva SeuZlebelia am nawile-

bis gancalkeveba an isini ganawilebulia qaosurad (zogjer aseT teqsturas uwes-

rigos uwodeben); laqebrivi teqstura, rodesac qanis calkeuli Semadgeneli nawi-

lebi qmnian laqebriv formebs. 

danaleqi qanebis struqtura didadaa damokidebuli masze, Tu romel genetur 

jgufs ekuTvnian isini. ase, magaliTad, namsxvrevi qanebis struqtura namsxvrevia, 

romlebic gansxvavdebian natexebis formebiT da zomebiT; Tixuris -–pelituri (ber-

Zn. ,,pelios~ - Tixa), qemogenuris -–xSirad kristaluri an amorfulia, organogenu-

lis - organogenulia, Tu qani Sedgeba mTliani niJarebisgan an skeletis sxva nawi-

lebisgan da detritusuli (laT. `detritusi~ - daqucmacebuli), roca organizmTa 

naSTebi daqucmacebuli an damsxvreulia. 

forianoba mravali danaleqi qanis damaxasiaTebeli niSania. igi fasdeba fore-

bis zomebiT, maTi raodenobiT da warmoSobis xerxebiT (marcvalTSorisi forianoba, 

kavernuli da sxva).  

simkvrive aseve mniSvnelovani diagnostikuri niSania, romelic dakavSirebulia 

danaleqi qanebis umetes ganxilul TvisebebTan. 

simkvrivis miaxloebiT gansazRvrasac ki, SeuZlia gaadvilos diagnostika. mag., 

TabaSiris an anhidritis msgavsi nimuSebi am niSniT advilad gansxvavdebian; am mine-

ralebis simkvrive Sesabamisad 2400 da 2900 kg/m3-ia. 

Sreobrioba damaxasiaTebelia umetesi danaleqi qanebisaTvis. igi Zalze mrava-

lferovania:Sreebi SeiZleba iyos giganturi da mikroskopuli, paraleluri da 

gadamkveTi, horizontaluri da iribi, talRisebri da a. S. (nax. 26). Sreebis sazRv-

rebze araiSviaTad SeiZleba SevamCnioT Wavlis (nax. 27) da dinebebis kvali, fskeris 



 

 

69

cxovelebis nakvalevebis, wvimis, setyvis aRnabeWdebi  da a. S. danaleqi qanebis dia-

gnostikisaTvis Sreobrioba didad ar gamodgeba, radgan Sreobriobis tipi praqti-

kulad ar aris dakavSirebuli SemadgenlobasTan, xolo erTsa da imave qanSi SeiZ-

leba Sreobriobis sruliad sxvadasxva tipebi SeimCneodes. miuxedavad amisa, yvela 

SemTxvevaSi, roca es SesaZlebelia, Sreobrioba dawvrilebiT unda aRiweros, vinai-

dan igi, rogorc wesi, saSualebas iZleva ganisazRvros naleqis genezisi. 

 

    nax. 26. danaleqi qanebis Sreebriobis tipebi I - talRisebri (zemoT linzismag- 
          vari), II - horizontaluri (paraleluri), III - iribi, IV -– diagona- 
          luri 
 

 

    nax. 27. Wavlis sxvadasxva tipebis sqematuri gamosaxuleba (m. Svecovis mixed- 
          viT):a - eoluri (qarismieri), b - dinebis, g - Relvis 
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                namsxvrevi danaleqi qanebi  

 

namsxvrevi anu klasturi (berZ. `klastes~-namsxvrevi) qanebi warmoiSobian mine-

ralebis an qanebis namsxvrevebisagan; ufro xSirad isini grovdebian rogorc zRviu-

ri naleqebi. namsxvrevi qanebis klasifikacia dafuZnebulia namsxvrevebis zomebze  

(uxeSnatexovani, qviSiani, alevritiani), maTi damuSavebis xarisxsa (damuSavebuli da 

daumuSavebeli) da cementis arsebobaze an ararsebobaze (Secementebuli da fxvie-

ri). qanebis garegani ieris gansazRvrisas aRniSnuli niSanTvisebebi asaxaven agreTve 

maT warmoSobasac (me-4-e tabula). 

uxeSnatexovani qanebi anu psefitebi (berZ. `fsefos~- patara qva) Sedgebian na-

texebisagan, romlebic formiTa da zomebiT iyofian damuSavebul da daumuSavebel, 

msxvil, saSualo da wvril saxesxvaobebad. damuSavebuls miekuTvneba natexebi, ro-

melTa wiboebi damrgvalebuli da mosworebulia; daumrgvalebeli natexebi yovel-

Tvis dakuTxulia. natexovani masalis damrgvalebis xarisxi matulobs misi warmo-

Sobis adgilidan dagrovebis adgilamde gadatanis manZilisa da drois matebis Se-

sabamisad. psefitebs, romelTa natexebi damrgvalebulia da Semtkicebulia cement-

iT, ewodeba konglomerati (nax. 28, a), xolo Secementebuli daumrgvalebeli (da-

kuTxuli) natexebisagan Sedgenils -–breqCia (nax. 28, b). 

 

 

   
nax. 28. uxeSnatexovani qanebi:a - konglomerati, b - breqCia 
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                                                       me-4-e tabula  

                    namsxvrevi danaleqi qanebi 

      fxvieri qanebi        Secementebuli qanebi qanebis 

jgufi 

namsxvreve- 

bis zomebi, 

mm 

 

damuSavebu- 

li 

 

daumuSavebe-

li 

damuSavebuli 

namsxvrevebi 

daumuSavebeli 

namsxvrevebi 

   ˃ 200 kaWarebi lodebi loduri 

breqCiebi 

 200 - 10 kenWi, 

kenWnari 

RorRi 

uxeSnam- 

sxvreviani 

(fsefitebi) 

  10 - 2  xreSi dresva 

konglomeratebi: 

kaWariani 

 

kenWnariani 

 

xreSiani 

 

breqCiebi 

qviSaqviani 

(fsamitebi) 

   

   2 - 1 

   1 -–0,5 

  0,5 -–0,25 

 0,25 -–0,1 

qviSebi: 

uxeSmarcvlovani 

msxvilmarcvlovani 

saSualomarcvlovani 

wvrilmarcvlovani 

qviSaqvebi: 

uxeSmarcvlovani 

msxvilmarcvlovani 

saSualomarcvlovani 

wvrilmarcvlovani 

alevritebi   0,1 -–0,01 alevritebi alevrolitebi 

pelitebi*   ˂ 0,01 Tixebi argilitebi 

* - pelitebi, rogorc namsxvrevi qanebi, ganixileba pirobiTad, radgan maT wa-

rmoSobaSi mTavaria qimiuri procesebi. 

 

arCeven sxvadasxva warmoSobis ramodenime tipis breqCias. danaleqi tipis breq-

Cia yalibdeba sxvadasxva Semadgenlobis maxvilkuTxa natexebis daleqviT wylian 

garemoSi; mewyruli breqCiebi Seicaven sxvadasxva zomis natexebs, romlebic iseTive 

Semadgenlobisaa rogorc cementi; teqtonikur breqCias etyoba wnevis kvali, dams-

xvreulia napralebiT, maTSi, rogorc natexebze, aseve cementSi, xSirad gvxvdeba 

mosworebuli, TiTqosda gaprialebuli zedapirebi -–dresvis sarkeebi. teqtonikuri 

breqCiebi warmoiSoba qanebis daqucmacebis Sedegad teqtonikuri aSlilobis dros 

da miCneulia rogorc dinamometamorfizmis produqtebi.  

psefitebis aRwerisas miTiTebuli unda iyos natexebis Semadgenloba, zoma da 

damrgvalebis xarisxi, diagenezisis xarisxi, cementis Semadgenloba da Seferiloba, 

natexebis da cementis raodenobrivi Tanafardoba (Cveulebriv, moculobiT procen-
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tebSi); Tu natexebi sxvadasxva Semadgenlobisaa, aisaxeba maTi raodenobrivi Tanafa-

rdoba, iseve rogorc sxvadasxva zomis natexebis raodenobrivi Tanafardoba. 

movitanoT konglomeratis aRweris magaliTi. konglomerati metwilad Ror-

Risaa, mtkiced Secementebuli, yavisferi, laqebrivi, nacrisferi, momwvano-nacrisfe-

ri da muqi-nacrisferi laqebiT. natexebis zomebi ganivkveTSi 5-dan 20 mm-mdea; War-

bobs RorRi, ZiriTadad qviSaqvebis wvrili momrgvalo-gabrtyelebuli kenWebiT, 

ara umetes 15%. qviSaqvebs garda natexebs Soris gvxvdeba kvarci da qloritiani 

fiqlebi. cementi muraa, yavisferi, rkinian-qviSiani, avsebs RorRsa da wvril kenWebs 

Soris arsebul ubnebs. misi Semcveloba qanSi daaxloebiT 20%-ia. 

qviSiani qanebi anu psamitebi (berZ. `psamos~-qviSa). psamitebis jgufSi Sedis qa-

nebi, romelTa natexebis zoma 0,1-dan 2 mm-mdea. psamitebis fxvier saxesxvaobas ewo-

deba qviSa, xolo Secementebuls -–qviSaqva (ix. me-3-e tabula). 

psamitebs, romlebic Sedgebian erTi mineralis - kvarcis, glaukonitis da sxv. 

marcvlebisagan, ewodeba oligomiqturi (berZ. `oligos~-cota, `miqtos~-Sereuli), 

xolo ramodenime mineralisagan Sedgenils -–polimiqturi (berZ. `poli~-bevri, `mi-

qtos~-Sereuli). marcvlebis SefardebiTi zomebis mixedviT psamitebi iyofa: Tana-

barmarcvlovan (daxarisxebuli) da sxvadasxvamarcvlovan (dauxarisxebeli) saxesxva-

obebad.  

mineralogiuri Semadgenlobis mixedviT arCeven qviSiani qanebis Semdeg mTavar 

jgufebs. 

kvarciani qviSebi da qviSaqvebi, romlebSic kvarcis garda minarevis saxiT gvxv-

deba mindvris Spatebi, qarsebi, glaukoniti da sxv. aseTi qviSaqvebis cementi SeiZ-

leba iyos kaJiani, Tixiani, kirqviani, rkiniani, fosforitiani da sxv. 

 magnetitiani da granatiani qviSebi da qviSaqvebi iSviaTad gvxvdeba. 

kvarc-glaukonitiani qviSebi da qviSaqvebi Sedgebian kvarcis (20-40%) da gl-

aukonitis (60-80%) marcvlebisagan qarsebis da sxva mineralebis mcire minareviT; 

glaukonitis raodenobis da Seferilobis intensivobis mixedviT qviSebs aqvT metna-

klebad mwvane feri. gamofitvisas, romelsac Tan sdevs glaukonitis daSla da 

rkinis Jangis warmoSoba, maTi feri xdeba mura-Jangisferi. 

rkiniani qviSebi da qviSaqvebi Cveulebriv warmoadgenen kvarcian qviSebsa da 

qviSaqvebs, romelTa marcvlebi dafarulia mura rkiniani mineralebis - getitis da 

hidrogetitis qerqiT; qviSaqvebis cementi aseve rkiniania, amitom qani yavisferia -–

mura-lilisferidan moJangisfro-yavisferamde. 
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arkozuli qviSebi da qviSaqvebi warmoiSobian granitoidebis daSlis Sedegad, 

amitom maT SemadgenlobaSi Sedis kvarci, mindvris Spatebi da mcire raodenobis 

muqi mineralebi -–biotiti, rqatyuara, piroqseni; cementis Semadgenloba mraval-

ferovania. 

grauvakebi -–muqi-nacrisferi, mura-momwvano an momwvano-yavisferi, xSirad 

mtkiced Secementebuli psamitebia, romlebic ZiriTadad agebulia muqi feris mine-

ralebis -–amfibolebis, piroqsenebis da sxv. marcvlebisagan. eseni tipuri polimiq-

turi warmonaqmnebia.  

psamitebis aRwerisas unda mieTiTos marcvlebis zomebi, mineraluri Semadgen-

loba da Seferiloba. psamitebis diagnostikisaTvis marcvlebis damrgvalebis xari-

sxs didi mniSvneloba ara aqvs, magram Tu igi makroskopiulad gairCeva (nax. 29, I), 

maSin naCvenebi unda iyos aRweraSi. Secementebuli qanebisaTvis aRweraSi SeZlebis-

dagvarad unda aisaxos cementis Semadgenloba da misi Taviseburebebi -–feri, fori-

anoba, erTgvarovneba, raodenoba da sxv. (nax. 29, II). polimiqturi qanebisaTvis au-

cilebelia ganisazRvros sxvadasxva mineralis marcvlebis raodenobrivi Sefardeba 

da damuSavebis xarisxi. 

 

   nax. 29. qviSiani qanebi:I - kvarcis (TeTri) da madneuli mineralebis (Savi)  
          marcvlebis formebi wvrilmarcvlovan qviSaSi: daumrgvalebeli (a),  
          damrgvalebuli (b); II - marcvlebis (Ria feris) da cementis Tanafar- 
          doba qviSaqvaSi 
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qviSaqvis aRweris magaliTi: mkvrivi momwvano-nacrisferi qani, Sedgeba gani-

vkveTSi 0,3-0,5 mm zomis kvarcis (20%), 3 mm-mde glaukonitis (60%) marcvlebisagan, 

rac qans momwvano elfers aZlevs da momwvano-monacrisfro cementisagan (20%-

mde), romelic `duRs~ ganzavebuli marilmJavas zemoqmedebiT. qani ganisazRvreba 

rogorc karbonatuli, polimiqturi (kvarc-glaukonitiani), saSualomarcvlovani 

qviSaqva. 

alevritebi (fxvieri) da alevroliTebi (mtkice) agebulia 0,1-dan 0,01 mm-mde 

zomis mineralebis nawilakebisagan. alevritebs miekuTvneba liosebi, qviSnarebi (qvi-

Siani alevrituli masala), Tixnarebi (Tixiani alevrituli masala) da zogierTi 

sxva qani. mkvrivi alevroliTebis cementi mcired gansxvavdeba qviSaqvebis cementisa-

gan. 

pelitebi anu Tixebi (berZn. “pelios” - Tixebi) qanebis didi jgufia, romlebic 

warmoSobilia 0,01 mm da ufro naklebi zomis mineralur nawilakebad daqucmacebis 

Sedegad, rac mimdinareobs qimiuri daSlis da gaxexvis procesSi. pelitebi ZiriTadi 

TvisebebiT gansxvavdebian namsxvrevi qanebisagan:aqvT ra mcire zomebi, pelitebis 

nawilakebi fskerze simZimis ZaliT ki ar ileqebian, aramed qmnian suspenzias. aseTi 

nawilakebis naleqSi gadasvla SesaZlebelia mxolod im SemTxvevaSi, roca eleqt-

ruli muxtis dakargvis gamo isini iZenen miwebebis unars, magaliTad, koloidebis 

koagulaciis dros. 

Tixebi iseTi qanebia, romlebic wyalTan qmnian plastikur masas, magrdebian ga-

Srobisas, xolo gamowvis Sedegad qvis simtkices iZenen. mSral mdgomareobaSi Tixe-

bi miwiseburia, fxvieria, advilad iSlebian da isrisebian, an Zalian mkvrivia. maTi 

simagre 1-ia, isini advilad ikawrebian frCxiliT; Tu mkvrivi Tixis zedapirs gavap-

rialebT, masze darCeba mbrwyinavi zoli. Tixebi ekroba enas da, alevroliTebisagan 

gansxvavebiT, ar xraSunebs kbilebSi. wyliT gaJRenTvisas es qani ibereba, rbildeba 

da gardaiqmneba plastikur blant masad, romelic wylis Semdgomi damatebisas 

iZens denadobis unars; higroskopulobis xarjze mas aqvs unari STanTqas 70%-mde 

(moculobT) wyali, xolo mTliani gawylianebisas xdeba wyalgaumtari da ar ata-

rebs wyals. Tixebs sxvadasxva xarisxis absorbcia axasiaTebT -–koloiduri nivTiere-

bebis, saRebavis, zeTis da sxv. STanTqmis unari. maT agreTve sxvadasxva xarisxis cec-

xlgamZle Tvisebebi aqvT. 
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sufTa Tixebs uwodeben cximovans, xolo qviSis mniSvnelovani minareviT -–mW-

les. qviSis raodenobis mixedviT arCeven qviSian Tixebs da Tixian qviSebs; kalciu-

mis karbonatis minarevis Semcvel Tixebs karbonatuls uwodeben.  

kaolinebi TeTri Tixebia, agebulia kaolinitiT da warmoiSoba mindvris Spa-

tiani qanebis gamofitviT. gamofitvis qerqSi kaolinebi Seicaven kvarcis marcvle-

bis, qarsebis qerclebis da gamofitvisadmi mdgradi sxva mineralebis minarevebs, ro-

mlebic Sedian sawyisi qanis SemadgenlobaSi. yvelaze sufTa kaolinebi warmoiSoba 

gamofitvis qerqis gadarecxviT da maTi produqtebis gadaleqviT. 

alumosilikatebis Semcveli–granitoidebis da sxva qanebis gamofitvis qerqSi 

xSirad gvxvdeba specifikuri qanebi -–boqsitebi. isini wiTel, iSviaTad nacrisfer 

tonebSi Seferili mkvrivi qanebia, ZiriTadad Sedgebian aluminis Jangebisagan, xSi-

rad rkinis Jangis minareviT, aqvT natexovani an ooliTuri struqtura. boqsitebis 

mTavari mineralebia diaspori da hidrargiliti, romlebic aluminis warmoebis Se-

saniSnav nedleuls warmoadgenen. gamofitvis qerqis zeda zonis gadarecxvisas war-

moiqmnebian danaleqi warmoSobis gadaleqili boqsitebi. 

Tixis aRwerisas aucilebelia Semdegi garegani niSnebis miTiTeba:feri, teni-

anobis da plastikurobis xarisxi, minarevebi, romlebic xSirad mTeli qanis fers 

gansazRvraven (naxSiriani Tixebi muqia, TiTqmis Savi; bitumizebuli -–muqiyavisferi 

an TiTqmis Savi, magram, naxSiriani Tixebisagan gansxvavebiT, aqvT bitumis suni da 

tenian mdgomareobaSi qaRaldze toveben cximovan laqas); teqstura (furclebrivi, 

zolebrivi da sxv.); mcenareuli naSTebis, namarxebis da sxv. arseboba. ar SeiZleba 

yuradRebis gareSe darCes sxva niSnebic, iseTebi, rogoricaa suni, msubuqi gamxsnele-

bis SeRebvis unari da a. S. 

argilitebi mkvrivi, magari (simagre 3-mdea) qanebia, romlebic warmoiSobian 

Tixebis diagenezis procesSi. am dros Tixebi kargaven mTel rig niSnebs, iseTebs, 

rogoricaa plastikuroba da wyalSTanTqma. 

 

             organogenuli da qemogenuri qanebi  

 

organogenuli da qemogenuri qanebi warmoiSobian rogorc wylian garemoSi, 

aseve xmeleTis zedapirze cxoveluri da mcenareuli organizmebis cxovelmoqmede-

bis an qimiuri procesebis, xSirad ki orive procesis Sedegad. amasTan dakavSirebiT 

organogenuli da qemogenuri qanebi ganixileba erTad, xolo maTi klasifikacia yve-
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laze moxerxebulia qimiuri Semadgenlobis mixedviT. gamohyofen ra karbonatul, 

kaJian, gogirdmJava da halogenur, fosfatur da naxSirbadian (sawvav) qanebs. 

 

                    karbonatuli qanebi  

 

am qanebs Soris yvelaze didi gavrcelebiT sargebloben kirqvebi da dolomi-

tebi. 

kirqvebi iseTi warmonaqmnebia, romlebic Sedgebian kalcitisagan, xSirad  Tixi-

sa da qviSis minareviT. Tixuri minarevebis Semcvelobis mixedviT arCeven Tixian kir-

qvebs (Tixebi <20%-ze); kirqvian mergelebs (>20%-ze), mergelebs (30-50%) da kar-

bonatul Tixebs (Tixebi >50%-ze). kirqvebSi qviSis raodenobis momatebisas maT 

uwodeben qviSian kirqvebs an karbonatul qviSaqvebs. kirqvebis gansazRvrisas upir-

veles yovlisa unda visargebloT maTi reaqciiT ganzavebul marilmJavasTan, rom-

lis moqmedebiTac isini mZafr `duRils~ iwyeben, magram nimuSis zedapirze, mergele-

bisgan gansxvavebiT, ar warmoiqmneba WuWyiani laqebi. struqturis mixedviT kirqve-

bSi gamoiyofa msxvili, saSualo da wvrilmarcvlovani, Tanabar- da araTanabarmar-

cvlovani, miwiseburi, ooliTuri, kristalur-marcvlovani, detritusuli (berZn. 

`detritus~ -dafxvna), afanituri (berZn. `afanes~ - gaurkveveli), mkvrivi da sxva s-

axesxvaobebi. isini aseve Zalze gansxvavebulia teqsturiT, SeferilobiT da sxva ni-

SnebiT. 

warmoSobis mixedviT kirqvebi iyofa organogenul da qemogenur saxesxvaobebad.  

organogenuli kirqvebi aris rogorc mkvrivi, aseve foriani da kavernulic. ma-

Ti organuli warmoSoba xSirad cxadia:xSirad isini Sedgebian kargad SesamCnevi 

moluskebis niJarebis, zRvis SroSnis malebis, fuzulinidebis niJarebis, sxvadasxva 

organizmebis ConCxis nawilebisagan -–zoogenuri kirqvebi, an wyalmcenareebis ske-

leturi warmonaqmnebisagan -–fitogenuri kirqvebi.  

imis da mixedviT, Tu romeli organizmis skeleturi warmonaqmnebisganaa age-

buli qani, arCeven marjnian, fuzulinian (nax. 30, a), numulitian da sxva kirqvebs. 

kirqvebi, romlebic mTlianad an nawilobriv Sedgeba orsagduliani moluskebis an 

gastro-podebis niJarebisagan, mas lumaSeli ewodeba. 

sufTa kirqvebi TeTria, magram minarevebi maT aZleven sruliad sxvadasxva Se-

ferilobas. mraval organogenul kirqvas aqvs mkvrivi afanituri qanis ieri. zog 

SemTxvevaSi es imasTanaa dakavSirebuli, rom qanis amgebeli organizmebi Zalze mci-
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re zomisaa; aseTi struqtura ZiroTadad ganpirobebulia kirqvebis meoradi gadak-

ristalebiT. 

bioqimiuri kirqvebi Sedgebian baqteriebis mier gamoyofili kalcitis  uwvri-

lesi marcvlebisagan; maTSi ar SeiniSneba organogenuli struqturis raime kvali. 

es kirqvebi, romelTac agreTve druitulsac uwodeben, warmoadgenen gardamavals 

qimiuri warmoSobis kirqvebSi. saerTod ki mraval kirqvas aqvs Sereuli, organoge-

nul-qemogenuri genezisi. am qanebis tipur magaliTs warmoadgens saweri carci, ro-

melSiac ZiriTadad planqtonuri organizmebis niJarebis wilad modis qanis 60-70%, 

xolo danarCeni masa warmodgenilia qimiuri warmoSobis fxvniliseburi kalcitiT. 

qemogenuri kirqvebi sakmaod xSirad gvxvdeba. maTgan yvelaze didi mniSvneloba 

aqvs wvrilmarcvlovan da ooliTur saxesxvaobebs, kirqvis tufebs da nadenebs. 

wvrilmarcvlovan kirqvebs Cveulebriv TeTri an kremisferi Seferiloba aqvT 

da Sedgebian kalcitis Zalze wvrili marcvlebisagan. ooliTuri kirqvebi (nax. 30, 

b) warmoSobilia naWuWiseburi an radialur-sxivosnuri agebulebis kirqvis sfero-

seburi marcvlebisagan - ooliTebisagan. formiT da zomiT es ukanaskneli mogvago-

nebs muxudos marcvlebs. 

 

 

    nax. 30. organogenuli da qemogenuri kirqvebi:a - fuzulinidebis niJarebi  
           kirqvaSi; b - rgoluri ooliTebi kirqvaSi 

 

kirqvis tufebi foriani qanebia, romelTa warmoSoba dakavSirebulia hidroka-

rbonatiT mdidari wyaroebis wylebidan kalcitis gamoleqvasTan. es qanebi xSirad 

Seicaven kalcitis qerqiT dafarul mcenareuli da cxoveluri organizmebis  aRna-

beWdebs. cxeli mineraluri wyaroebis gamosavlis adgilebSi maTi SedarebiT didi 

masebi SedarebiT mkvrivia da ewodeba travertini. aseve warmoiSoba nadeni forme-

bic, romelTa magaliTia stalaqtitebi da stalagmitebi mRvimeebSi. 
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mergelebi farTodaa gavrcelebuli da didi praqtikuli mniSvneloba aqvT, 

rogorc cementis mrewvelobis nedleuls. isini Cveulebriv mkvrivi qanebia niJari-

seburi an araswori monatexiT, TeTri da sxvadasxvagvari Ria SeferilobiT. ganzave-

bul marilmJavasTan mergelebi mZafrad reagiroben, amasTan qanis zedapirze rCeba 

WuWyiani laqa. 

kirqvebsa da mergelebs Soris araiSviaTad gvxvdeba kaJiani saxesxvaobebi. es 

qanebi, romlebic kalcitis garda Seicaven kaJs -kaJiani kirqvebi da kaJiani merge-

lebi, - gamoirCevian didi simagriT, niJariseburi, maxvilwiboiani monatexiT da arc 

Tu intensiuri reaqciiT ganzavebul marilmJavasTan. 

dolomitebi iseTi qanebia, romlebic Seicaven aranakleb 95% mineral dolo-

mits. sufTa dolomitebi Zalze iSviaTad gvxvdeba; ZiriTadad SeimCneva  gadasvle-

bis rigi kirqvebidan dolomitebisaken. kirqviani dolomitebi Seicaven 50%-ze met 

dolomits, xolo dolomitiani kirqvebi ki 50%-ze naklebs. dolomitebis garCeva 

kirqvebisagan makroskopiulad Cveulebriv SeuZlebelia. diagnostikur niSnad iTv-

leba reaqcia ganzavebul marilmJavasTan:dolomitebi im SemTxvevaSi iwyeben `du-

Rils~, Tu maT davfxvniT. dolomitebisaTvis damaxasiaTebelia (magram ara aucile-

beli) ara niJariseburi, aramed xorkliani, ase vTqvaT wvrilqviSiani monatexi. 

 

                      kaJiani qanebi  

 

qanebi, romlebic ZiriTadad kaJisagan Sedgeba, SeiZleba iyos rogorc organo-

genuli, aseve qimiuri warmoSobis. organuli warmoSobis kaJian qanebs Soris didi 

mniSvneloba aqvs diatomitebs, romlebic agebulia opalisagan Sedgenili diatome-

ebiani wyalmcenareebis mikroskopuli skeletisagan. diatomitebi TeTri an Ria yvi-

Teli, forovani, msubuqi da rbili fxvieri qanebia, romlebic Zalian hgvanan sawer 

carcs, magram misgan gansxvavebiT, ar reagiroben marilmJavasTan. diatomiti advi-

lad isriseba xeliT, iqceva ra uwvriles pudrad, nestiandeba da ekvris enas. 

trepeli garegnulad ar gansxvavdeba diatomitisagan, magram aqvs koloidur-

qimiuri warmoSoba. igi Sedgeba ara naWuWebisagan, aramed opalis uwvrilesi marc-

vlebisagan, romlebic mxolod mikroskopSi Canan. diatomiti da trepeli gamoiyene-

ba mSeneblobaSi, qimiur (STanmTqmelebi) da mrewvelobis sxva dargebSi. 

opokebi nacrisferidan Savamde feris foriani kaJiani qanebia, romlebic Sedge-

bian opalisagan, umciresi organizmebis kaJiani naSTebis -–radiolariebis niJarebis, 

Rrublebis spikulebis, diatomeebis skeletis minareviT. isini magari da msubuqi qa-
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nebia, dartymisas imsxvrevian patara maxvilkuTxa namtvrevebad niJariseburi mona-

texiT. 

kaJian qanebs miekuTvneba iaspisebi -–mkvrivi da magari qanebi, romlebic agebu-

lia farulkristaluri kvarcis an qalcedonisagan; isini xSirad Seicaven mikrosko-

puli organizmebis -–radiolariebis kaJiani niJarebis naSTebs. Cveulebriv, iaspisebs 

aqvT wiTeli, mura-wiTeli, mwvane an zolebrivi lamazi Seferiloba. isini warmoi-

Sobian vulkanuri genezisis kaJiani nivTierebebis dagrovebis Sedegad (hidroTerme-

bidan wyalsatevebis fskerze). 

kaJiani konkreciebi araiSviaTad gvxvdeba cruliad gansxvavebul danaleq qane-

bSi. isini warmoadgenen mkvrivi kaJiani birTvis mqone gundebs da araiSviaTad aqvT 

mozrdis koncentriul-zonuri teqstura; Tu SigniT aris sicarieleebi, maSin maT 

ewodeba Jeodebi. kaJiani konkreciebi yvelaze xSirad warmoiSoba sicarieleebis ka-

JiT SevsebiT qanSi cirkulirebadi xsnarebidan an kaJis gelebis koagulaciis xarj-

ze jer kidev gaumkvrivebel naleqebSi. 

 

              gogirdmJava da halogenuri qanebi   

 

gogirdmJava da halogenuri qanebi gansxvavdebian erTmaneTisagan qimiuri Sema-

dgenlobiT, magram msgavsni arian formirebis pirobebiT. am qanebs Soris yvelaze 

gavrcelebulia monomineraluri saxesxvaobebi: qvamarili, TabaSiri da anhidriti, 

romlebic warmoiSobian marilian wylian auzebSi. 

qvamarili (haliti) warmoadgens marcvlovan-kristalur an erTian masas; mina-

revebis Semcvelobis mixedviT misi Seferiloba icvleba Riadan Savamde. diagnosti-

kuri niSnebia: marilis gemo, advili xsnadoba wyalSi, mcire simkvrive (2100kg/m3). 

qvamarili gvxvdeba rogorc mTliani masebis, aseve minarevebis saxiT Tixebsa da nam-

sxvrev qanebSi. gamofitvisas aseTi qanebis zedapirze warmoiqmneba marilis TeTri 

nafifqi. 

TabaSiri, iseve rogorc qvamarili, gvxvdeba marcvlovan-kristaluri masebis 

saxiT. sufTa TabaSiri Tovlisebr-TeTria, yviTeli an vardisferi, magram Seferi-

loba SeiZleba mravalferovani iyos minarevebis Semadgenlobis mixedviT. TabaSiris 

gamocnoba advilia dabali simagris da mcire simkvrivis mixedviT, rac ar aRemateba 

2400 kg/m3 - s. TabaSiri xSirad SeiniSneba patara marcvlebis an druzebis saxiT sx-

vadasxva danaleq qanSi. 
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anhidriti nacrisferi an molurjo-nacrisferi mkvrivi qania, romlis simkvrive 

3100 kg/m3-mdea  da simagre 3,5-mde moosis skalis mixedviT, riTac igi mkveTrad gan-

sxvavdeba TabaSirisagan. anhidriti gvxvdeba 70 metrze met siRrmeze; zedapirze,  

hidrataciis Sedegad, gadadis TabaSirSi. amasTan, diddeba ra moculobaSi, TabaSiri 

iTeleba da iZens gofrirebul teqsturas. 

 

                       rkiniani qanebi  

 

rkinian qanebs didi praqtikuli mniSvneloba aqvT. maTgan yvelaze gavrcele-

bulia:1) rkinis Jangebi da hidroJangebi; 2) rkinis karbonatebi da 3) rkinis sul-

fidebi.  

pirveli jgufis qanebs Soris farToda aris gavrcelebuli da mrewvelobaSi 

gamoiyeneba ooliTuri rkiniani madnebi, romlebic warmoadgenen ganivkveTSi 0,2-dan 

15 mm-mde zomis limonitis ooliTis dagrovebebs; es madnebi xSirad gamdidrebulia 

fsilomelaniT -–marganecis madniT. isini warmoiSobian rkinis hidroJangebis gamo-

yofiT zRviuri an mtknari wylebidan. 

meore jgufis SemadgenlobaSi Sedis sideriti, romelic gvxvdeba mineraluri 

CanarTebis saxiT danaleq qanebSi an, iSviaTad, qmnis mcire fenebs da linzebs. teq-

nologiuri sirTuleebis gamo isini iSviaTad gamoiyeneba madnad. 

mesame jgufSi moTavsebul rkinis sulfidebs miekuTvneba piriti da markaziti 

-–isini aRvwereT mineralebisadmi miZRvnil TavSi. isinic aseve zogjer qmnian feneb-

sa da linzebs, magram didi samrewvelo mniSvneloba am mineralebs ara aqvT. 

                             

                         fosfatiani qanebi 

 

kalciumis fosfatiT mdidar danaleq qanebs ewodeba fosforitebi. isini Sei-

caven amorful kalciumis fosfats, minarevebis saxiT gvxvdeba Tixebi an qviSebi. mi-

narevebis Semadgenlobis da raodenobis mixedviT fosforitebis garegnuli ieri vr-

cel sazRvrebSi cvalebadobs. magaliTad, zog fosforits aqvs qviSaqvis ieri, sxve-

bs -–afanituri struqtura da gluvi, swori monatexi. fosforitebi ZiriTadad Se-

ferilia muq tonebSi, magram gvxvdeba Ria saxesxvaobebic; maTi simagre mniSvnelova-

nia -–5-mde. fosforitebisaTvis damaxasiaTebelia nivris suni, romelsac isini gamos-

cemen dartymis an xaxunisas. Cveulebriv gvxvdebian sxvadasxva formis konkreciebis 

saxiT, iSviaTad ageben fenebs an konglomeratismagvar warmonaqmnebs fosforitebis 
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gundebiT qviSian substratSi. zogierT SemTxvevaSi SeiniSneba namsxvrevi masalis 

Sre fosfaturi cementiT. qanebSi araiSviaTad SeimCneva organizmebis fosforitize-

buli naSTebi. fosforitebi, romlebic didi raodeno-biT Seicaven fosforis Jangs, 

warmoadgenen Zvirfas madans da farTod gamoiyenebian rogorc qimiur mrewveloba-

Si, aseve soflis meurneobaSi sasuqebis sawarmoeblad. 

 

  naxSirbadiani qanebi (kaustobioliTebi, sawvavi namarxebi) 

 

am jgufSi Sedis rogorc organogenuli, aseve qemogenuri qanebi. maTgan far-

Todaa gavrcelebuli torfi, namarxi naxSirebi, sawvavi fiqlebi, bitumizebuli qa-

nebi da navTobi. yvela es warmonaqmni miekuTvneba sasargeblo wiaRiseuls; maTi 

umetesoba warmoiSoba organuli naSTebis ganaxSirebis Sedegad. 

torfi warmoadgens mcenareuli masalis bolomde dauSlel mura an Sav masas, 

romelic danaxSirebuli da gamdidrebulia organuli mJavebiT. igi fxvieria, iWreba 

niCbiT; warmoiSoba WaobSi. 

namarxi naxSirebi agebulia mcenareuli naSTebiT, romlebic grovdebodnen Txe-

li wylis auzebSi an WaobebSi. SemdgomSi es masala ganicdida ganaxSirebis rTul 

qimiur process, ris Sedegadac organuli nivTiereba TandaTan kargavda Jangbads da 

wyalbads da mdidrdeboda naxSirbadiT, rac Semdegi sqemiT mimdinareobda:merqani 

(50%C) -–torfi - mura naxSiri (daaxl. 70%C) - qvanaxSiri (82%C) - antraciti 

(95%C). mura naxSiri mkvrivi muqi-mura an Savi qania mqrqali an (iSviaTad) minebri-

vi elvarebiT, niJariseburi monatexiT da mura xazis feriT. qvanaxSiri Savia, cximo-

vani elvarebiT da Savi mqrqali an mbrwyinavi xazis feriT; myifea, svris xels; mo-

natexi niJariseburia. mura naxSiris da qvanaxSiris umetesobas aqvs kargad gamoxa-

tuli Sreobrioba. antraciti qvanaxSirisagan gansxvavdeba didi simagriT, naTeli 

naxevradmetaluri elvarebiT, uswormasworo monatexiT da imiT, rom xels ar sv-

ris. 

sawvavi fiqlebi -–fiqlebrivi mura-nacrisferi, mura an yavisferi qanebia, rom-

lebic iwvian mbolavi aliT, gamohyofs sqel kvamls da bitumis suns. isini warmoi-

Sobian bitumebis dagrovebis dros wminda lamebis daleqvasTan erTad. 

bitumebi warmoadgenen navTobebs da aqrolad sawvav nivTierebebs. maTi warmo-

Sobis process damarxul organul naSTebTan Jangbadis Zalze gaZnelebuli SeRwe-

vis pirobebSi ewodeba bitumizacia. bitumizebuli qanebi gaJRenTilia an Seicaven 

navTobis gafantul CanarTebs, romlebic daJangvis Sedegad, Cveulebriv, imyofebian 
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Sesqelebul mdgomareobaSi. isini muqi feris qanebia, romelTac dartymisas bitumis 

suni aqvT, xolo dafxvnil mdgomareobaSi benzins an benzols Rebaven. qanSi bitumis 

umniSvnelo raodenoba dgindeba qloroformTan reaqciis mixedviT:bitumis Semcve-

li qanis fxvniliani qloroformis wveTis aorTqlebis Semdeg Txel qaRaldze rCe-

ba zeTiani laqa. 

navTobebi warmoadgenen Ria yviTelidan (msubuqi saxesxvaobebi) moyavi-sfro-

Savamde (mZime saxesxvaobebi) feris siTxeebs bitumis specifikuri suniT da zeTise-

buri elvarebiT; navTobis emniSvnelo raodenoba, romelic xvdeba wyalSi, qmnis 

cisartyelisebur afsks. maTi budobebi warmoiSoba forovan da napralovan qanebSi, 

romlebic am SemTxvevaSi asruleben koleqtoris rols. bolo dros gavrcelda 

hipoteza navTobis ara mxolod organuli, aramed araorganuli warmoSobis Sesaxeb. 

`araorganulis~ momxreebi d. mendeleevis mixedviT Tvlian, rom navTobis sinTezi 

xdeba arabioorganuli nivTierebebidan dedamiwis qerqis Rrma ubnebSi da miemarTeba 

ra zemoT, grovdeba danaleq qanebSi. ar aris gamoricxuli misi danaleqi genezisi 

bitumizaciis dros. 

 

 

 *        * 

     *   

danaleqi qanebis swori gansazRvra SesaZlebelia mxolod garegani niSnebis 

mTeli kompleqsis sruli gaTvaliswinebiT. dawvrilebiT unda iyos aRwerili qane-

bis teqstura da struqtura, Sreobriobis xasiaTi (misi ararsebobis SemTxvevaSi es 

garemoeba specialurad unda aRiniSnos), kavernulobis arseboba an ararseboba da a. 

S. aucilebelia agreTve mivaniSnoT Seferilobis, simagris (monoliTuri monominera-

luri qanebisaTvis), monatexis, simkvrivis da sxva niSnebis Sesaxeb; gansakuTrebuli 

yuradReba unda davuTmoT qanebis Semadgenlobis aRweras. dawvrilebiT aRiwereba 

yvela CanarTic:organuli naSTebi, konkreciebi, ZarRvakebi da sxva. sruli aRwera 

saSualebas gvaZlevs zustad davadginoT qanebis tipi da maTi warmoSobis wesi. 

 

                    metamorfuli qanebi 

 

metamorfuli qanebi warmoiSoba adre arsebuli danaleqi, magmuri, aseve me-

tamorfuli qanebis gardaqmnis Sedegad, romelic mimdinareobs dedamiwis qerqSi en-

dogenuri procesebis zemoqmedebiT. es gardaqmnebi xdeba myar mdgomareobaSi da 
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gamoixateba qanebis mineraluri, zogjer ki qimiuri Semadgenlobis, struqturis da 

teqsturis SecvlaSi. mineraluri Semadgenloba iSviaTad narCundeba. 

metamorfizmi mimdinareobs maRali tempetaturisa da wnevis zemoqmedebiT, ase-

ve nivTierebebis Setanis da gatanis Sedegad maRaltemperaturuli xsnarebis da 

gazebis mier. did rols TamaSobs agreTve qanebis sawyisi Semadgenloba. 

 ama Tu im faqtoris siWarbis mixedviT gardaqmnis dros gamoiyofa metamorfi-

zmis ramodenime gansxvavebuli tipi. 

1. regionaluri metamorfizmi gamowveulia araTanabari maRali wneviT da ma-

Rali temperaturiT da moicavs did sivrceebs. am process Tan axlavs gadakrista-

leba da axali mineralebis warmoSoba qanebis gamoWyletvis da plastiuri dinebis 

pirobebSi, iwvevs metamorfuli qanebisaTvis metad damaxasiaTebeli mineraluri na-

wilakebis orientirebulobis (paraleluri ganlagebis) warmoqmnas. aseTi warmoSo-

bisaa metamorfuli qanebis umetesoba. 

2. dinamometamorfizmi warmoiSoba wnevis zemoqmedebis Sedegad maRali temp-

eraturis pirobebSi da gamoixateba qanebis da mineralTa marcvlebis intensiur 

damsxvrevaSi maTi mniSvnelovani gadakristalebis gareSe. 

3. kontaqturi metamorfizmi ganpirobebulia maRali temperaturis, orTqlisa 

da xsnarebis moqmedebiT, rac dakavSirebulia magmuri mdnaris SemoWrasTan. igi 

vlindeba magmuri sxeulebis sazRvrebis gaswvriv da aqvs adgilobrivi mniSvneloba 

Semcveli qanebis gardaqmnaSi, maTi struqturis, teqsturis da Semadgenlobis Sec-

vlaSi. 

4. pnevmatolizuri da hidroTermuli metamorfizmi viTardeba qanSi axali ni-

vTierebebis SetaniT gacivebis procesSi myofi magmuri keridan gamoyofili cxeli 

wyalxsnarebis da gaziani emanaciebis mier. amasTanave mimdinareobs qanebis ara mxo-

lod mineraluri, aramed qimiuri Semadgenlobis cvlilebac. 

axali nivTierebebis intensiuri Semotanisa da pirveladi mineralebis qimiurad 

aqtiuri nivTierebebiT Canacvlebisas warmoiqmneba metamorfizmis gansakuTrebuli 

saxe –- metasomatozi. 

 

   metamorfuli qanebis umniSvnelovanesi Taviseburebebi 

 

metamorfuli qanebi magmuri da danaleqi qanebisagan gansxvavdeba ZiriTadad 

mineraluri SemadgenlobiT, agreTve struqturuli da teqsturuli Taviseburebeb-

iT. 
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metamorfuli qanebi Sedgebian mxolod im mineralebisagan, romlebic mdgradia 

maRali temperaturis da wnevis pirobebSi. maT ekuTvnis magmuri qanebis umetesi mi-

neralebi:kvarci, albiti da sxva plagioklazebi, kaliumis mindvris Spati (mik-

roklini), qarsebi -–muskoviti da biotiti, rqatyuara, piroqseni (avgiti), magneti-

ti, hematiti, agreTve danaleqi qanebisaTvis damaxasiaTebeli minerali -–kalciti. 

amas garda, metamorful qanebSi gavrcelebulia mxolod maTTvis damaxasiaTebeli 

mineralebi -–sericiti, qloriti, aqtinoliTi, talki, serpentini, granati, grafiti 

da sxva. 

metamorful qanebs aqvT kristaluri struqtura, amasTan gansakuTrebiT dama-

xasiaTebelia furclovani, qerclovani, nemsiseburi da marcvlebis tabletismagvari 

formebi, qanebi iSviaTad marcvlovan-kristaluria. arsebobs agreTve sustadmeta-

morfizebuli farulkristaluri da gardamavali saxesxvaobebi, romlebSiac Seini-

Sneba arakristaluri agebulebis pirveladi qanebis ubnebi. pirveladi `deda~ qane-

bis narCen struqturebs ewodeba reliqturi. marcvlebis sididis mixedviT arCeven 

msxvilkristalur (marcvlebis diametri >1 mm-ze), saSualo- (0,25-1 mm) da wvril-

kristalur (<0,25 mm-ze) struqturebs. 

 

    nax. 31. metamorfuli qanebis teqsturebi:a - fiqlebrivi, b - saTvalisebri 
 

teqsturuli Taviseburebebi miekuTvneba metamorfuli qanebis umTavres ganmas-

xvavebel niSnebs. marcvlebis urTierTganlagebis da tipis mixedviT gamoiyofa Sem-

degi teqsturebi: fiqlebrivi -–qerclovani da tabletebis msgavsi mineralebis 

paraleluri ganlagebiT (nax. 31, a); gneisuri –tabletebis msgavsi mineralebis para-

leluri ganlagebiT qerclovani nawilakebis mcire Semcvelobisas (nax. 32, a); zo-

lebrivi -gansxvavebuli sisqis da mineraluri Semadgenlobis zolebis monacvleob- 
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    nax. 32. metamorfuli qanebis teqsturebi:a - gneisuri, b – dawvrilnaoWebu- 
          li 

 

iT; boWkovani -–daaxloebiT erTi mimarTulebiT wagrZelebuli boWkovani da nemsi-

seburi mineralebiT; saTvaliseburi -–qanSi gabneuli ufro msxvili ovaluri marc-

vlebiT da agregatebiT, romlebic, Cveulebriv, feriT gamoirCevian (nax. 31, b); wv-

rilnaoWiseburi - qanSi Zalze mcire naoWebis arsebobis dros (nax. 32, b); uweso -–

Cveulebriv momrgvalo-arawesieri formis marcvlebis araorientirebuli ganlage-

biT; masiuri -–qanebis mtkice agebulebis SemTxvevaSi mineralTa marcvlebis mkvrivi, 

bmuli SeerTebisas (qanebis teqstura, amasTanave SeiZleba iyos zolebrivi, uweso 

da gneisuri). 
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regionaluri metamorfizmis qanebi 

 

sawyisi qanebis Semadgenlobis da struqturis mixedviT regionaluri metamor-

fizmisas warmoiSoba metamorfuli qanebis gansazRvruli saxeebi, romlebic tempe-

raturisa da wnevis zrdis Sesabamisad ganicdian Semadgenlobis, struqturis da 

teqsturis kanonzomier cvlilebas. amasTan yalibdeba qanebis damaxasiaTebeli rige-

bi, romlebic warmoadgenen sawyisi qanebis gardaqmnis Tanmimdevrul etapebs. 

gansakuTrebiT mniSvnelovani cvlilebebi xdeba Tixian qanebSi. jer kidev dia-

genezis procesSi Tixebi mkvrivdebian, uwylovdebian da gadadian argilitebSi, rom-

lebic Tixebisagan imiT gansxvavdebian, rom ar rbildebian wyalSi. metamorfizmis 

sawyis stadiaze, dabali temperaturis pirobebSi, teqtonikuri wnevis zemoqmedebiT 

argilitebi fiqldebian (dinamometamorfizmi) da gadadian argilitian fiqlebSi. 

cvlilebebi gamoixateba Txelfiqlebrivi teqsturis warmoSobaSi. Tixur masalaSi 

warmoiSoba kvarcis uwvrilesi marcvlebis danagrovebi, qarsis (sericiti) da qlo-

ritis mikroskopuli qerclebi, piritis kristalebi, naxSiriani nawilakebi. Cveuleb-

riv, fiqlebi inarCuneben sawyisi Tixebis Seferilobas. isini advilad ixliCebian fi-

qlebriobis gaswvriv sadafisebri zedapiris mqone swor filebad. kristaluri nawi-

lakebis raodenobis momatebasTan erTad qani magrdeba, gardaiqmneba ra saxuravis an 

aspidur fiqlebad. 

metamorfizmis Semdgomi gaZliereba, romelic dakavSirebulia temperaturis 

gazrdasTan, iwvevs Tixiani masalis srul gadakristalebas da filitebis warmo-

Sobas. isini mikromarcvlovani srulkristaluri qanebia Txelfiqlebrivi, zogjer 

wvrilnaoWa teqsturiT. garegnulad isini hgvanan argilitian fiqlebs, magram aqvT 

abreSumiseburi elvareba. filitebi Sedgeba sericitis, qloritis da kvarcis Txel-

qerclovani masisagan. maTi Seferiloba Cveulebriv dakavSirebulia gabatonebuli 

mineralis ferTan, magram araiSviaTad memkvidreobiT aqvT miRebuli (Savi filitebi 

naxSiriani masaliT). zogjer igi gamowveulia minarevebiT (mowiTalo da iisferi 

filitebi Zalze wvrilmarcvlovani hematitiT). 

temperaturis gazrdisa da wnevis Semdgomi momatebisas filitebi gadadian 

kristalur fiqlebSi (nax. 31, a; 32, b). sawyisi Tixebis Semadgenlobis da tempera-

turuli reJimis mixedviT es SeiZleba iyos qarsiani, qloritiani an qlorit-qarsi-

ani fiqlebi. isini gamoirCevian Zlieri abreSumisebri elvarebiT da mineralTa kar-

gad gamoxatuli qerclebis arsebobiT. struqtura ZiriTadad saSualo - iSviaTad 

msxvilkristaluria. qanebs axasiaTebs kargad ganviTarebuli fiqlebrivi an wvril-
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naoWa teqstura, Sedgebian kvarcis da qarsebis (muskoviti, biotiti) an qloritisa-

gan; gvxvdeba orqarsiani saxesxvaobebi. kristaluri fiqlebi xSirad Seicaven agreT-

ve granatebs, grafits, romelic warmoiSveba naxSiriani nivTierebisagan, da sxva mi-

neralebs. am qanebis feri ganpirobebulia gabatonebuli mineralebis SeferilobiT, 

iSviaTad ki dakavSirebulia mineralur minarevebTan (hematiti, grafiti). 

metamorfizmis yvelaze maRal stadiaze Tixuri qanebi gardaiqmnebian gneisebad 

(nax. 31, b; 32, a). am warmonaqmnebs axasiaTebs masiuri gneisuri (zolebrivi), iSviaTad 

fiqlebrivi an saTvaliseburi teqstura. maTi struqtura marcvlovan-kristaluria, 

saSualo- an msxvilmarcvlovania. qloritisa da qarsis magivrad, romelic Semor-

Cenilia mcire raodenobiT, gneisebSi Warbobs mindvris Spatebi -–mikroklini da 

plagioklazi, farToda aris gavrcelebuli kvarci, gvxvdeba muskoviti da biotiti, 

zogjer amfibolebi, piroqsenebi da granatebi. mineraluri Semadgenlobis mixedviT 

gneisebi hgvanan granitebs, romlebisganac gansxvavdebian orientirebuli gneisuri 

teqsturiT. 

arsebiTad gansxvavebuli qanebi warmoiqmneba qviSaqvebis metamorfizmis Sedegad. 

kvarciani qviSaqvebi, romlebSic cementis rols kaJi asrulebs, metamorfizmis Se-

degad gardaiqmneba kvarcitebad. isini mTlianad Sedgebian kvarcis uswormasworo 

marcvlebisagan, romlebic zogjer TiTqmis SeumCnevelia (Sereuli kvarcitebi). isini 

magari masiuri qanebia, araiSviaTad niJariseburi monatexiT; zogjer maTSi SeimCneva 

fiqlebrivi teqstura. kvarciani qviSaqvebi, romlebic xasiaTdebian Tixiani cementiT, 

gardaiqmnebian qarsian-kvarcitian fiqlebad qarsebis Txeli SuaSreebiT dafiqlebis 

gaswvriv. mindvris Spatis marcvlebiT mdidari arkozuli qviSaqvebi Tavdapirvelad 

gadadian kvarcitismagvar qviSaqvebSi, xolo maRali xarisxis metamorfizmis dros -

–gneisebSi, romlebic gamoirCevian ufro Tanabari marcvlovanobiT da kvarcis moma-

tebuli raodenobiT. iseT gneisebs da fiqlebs, romlebic warmoiqmnebian danaleqi 

qanebis (Tixebi, qviSaqvebi) metamorfizmis Sedegad, ewodeba paragneisebi da parafiq-

lebi. 

kirqvebi gadakristalebisas gadadis marmariloSi. es ukanaskneli Sedgeba kal-

citisagan, aqvs marcvlovan-kristaluri struqtura da Cveulebriv masiuri, zog-

jer aracxadi zolebrivi teqstura; iSviaTad SeimCneva fiqlebrioba. damaxasiaTebe-

lia TeTri an Ria-nacrisferi Seferiloba. 

kaJiani qanebi -–opokebi, iaspisebi - gardaiqmnebian wvrilkristalur kvarci-

tebad, romlebic gamoirCevian Zalze Tanabari sustad SesamCnevi marcvlovanebiT. 
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mJave da saSualo magmuri qanebis -–granitebis, dioritebis da sxvaTa metamo-

rfizmis Sedegad warmoiSobian gneisebi da qarsiani fiqlebi. analogiuri qanebisagan 

gansxvavebiT, romlebic warmoqmnilia danaleqi qanebis metamorfizmis Sedegad, maT 

orTogneisebs da orTofiqlebs uwodeben. 

gabroebis da bazaltebis Secvlis produqtebs metamorfizmis udables sta-

diaze warmoadgenen mwvane fiqlebi, romlebic agebulia qloritis, epidotis, aqti-

noliTisa da albitisagan. SemdgomSi isini gadadian amfibolitebSi -– muq-nacris-

fer (Savamde) fiqlebriv an boWkovani teqsturis masiur, magar qanebSi, romlebic 

Sedgebian rqatyuarasa da plagioklazisagan. metamorfizmis umaRles safexurze am-

fibolitebi gadadian granatian amfibolitebSi da eklogitebSi. am ukanasknelis 

mTavari mineralebia granati da piroqseni. eklogitebi warmoiSobian Zalze maRali 

wnevebis dros, amitom isini damaxasiaTebelia metamorfizmis Rrma zonebisaTvis. 

ultrafuZe qanebi (dunitebi, peridotitebi) gardaiqmnebian rqaulebad (serpen-

tinitebi) da talkian fiqlebad. rqaulebi Sedgebian serpentinisagan, minarevebis sa-

xiT Seicaven magnetitsa da qlorits, romlebic qmnian mikroqerclebian muq-mwvane 

masas Wreli laqebiT. 

 

                dinamometamorfizmis qanebi 

 

teqtonikuri wnevebis zemoqmedebiT warmoiSobian teqtonikuri breqCiebi da 

milonitebi. 

teqtonikuri breqCiebi agebulia damsxvreuli pirveladi qanebis sxvadasxva si-

didis dakuTxuli an linzismagvari natexebisagan, romlebic Secementebulia imave 

qanebis wvriladdaqucmacebuli masaliT. isini araSreobrivia, natexebs ki erTgvaro-

vani Semadgenloba axasiaTebs. 

milonitebi Sedgebian wvrilad daqucmacebuli masalisagan. maT aqvT fiqleb-

rivi, wvrilzolebrivi, araiSviaTad saTvaliseburi teqstura. 

 

              kontaqturi metamorfizmis qanebi 

 

kontaqturi metamotfizmi upiratesad gamoixateba qanebis intensiur gadakris-

talebaSi, romelic mimdinareobs maRali temperaturis moqmedebiT, wnevis Tvalsa-

Cino monawileobis gareSe. amitom am procesis Sedegad warmoSobili qanebisaTvis, 

romelTac rqaulebs uwodeben, damaxasiaTebelia fiqlebrivi da, saerTod, orienti-
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rebuli teqsturis ararseboba. rqaulebi masiuri teqsturis, Zalze magari wvril-

marcvlovani qanebia, romlebSic zogjer gvxvdeba calkeuli mineralis msxvili 

kristalebi. qviSian-Tixiani qanebi gadadian biotitian rqaulebSi, romlebic Sedge-

bian kvarcisa da biotitisagan, agreTve mindvris Spatis, magnetitis, granatis da 

sxva mineralisagan. fuZe da saSualo qanebi granitul intruzivebTan kontaqtSi 

gardaiqmnebian amfibolisa da plagioklazisgan Sedgenil amfibolian rqaulebad. 

karbonatuli qanebi gardaiqmnebian kirqvian-silikatian rqaulebad. isini Seicaven 

granats, piroqsens, plagioklazs, agreTve volastonits, skapolits da sxv. karbona-

tuli qanebi SeiZleba gadavides marmariloebSic, Tu metamorfizmi mimdinareobs 

nivTierebis Semotanis gareSe. rqaulebis feri ganisazRvreba gabatonebuli minera-

lebis SeferilobiT. Cveulebriv isini nacrisferi, Savi an muqi-mwvanea. 

 

  pnevmatoliTuri da hidroTermuli metamorfizmis qanebi 

 

am tipis metamorfizmis dros warmoiSoba skarnebi da greizenebi.  

skarnebi warmoiSoba karbonatuli da intruziuli qanebis Sexebis areSi kon-

taqtur-metasomaturi procesebis Sedegad, romlebic mimdinareoben magmisSemdgomi 

xsnarebis zemoqmedebiT. am qanebs didi praqtikuli mniSvneloba aqvT, radgan maTTan 

dakavSirebulia mravali sasargeblo namarxis -–spilenZis, rkinis, polimetalebis, 

molibdenis, volframis, kalis sabadoebi. skarnebis mTavari qanTmaSeni mineralebia - 

piroqsenebi, plagioklazebi da granatebi, xolo ufro dabali temperaturis dros 

ki epidoti, aqtinoliTi, karbonatebi da madniani mineralebi. 

greizenebi warmoiqmneba granitebis an qviSian-Tixiani qanebis xarjze. isini Se-

dgebian kvarcisa da Ria feris qarsebisagan, aqvT msxvilkristaluri struqtura. 

                    

                   metamorfuli qanebis gansazRvra 

 

metamorfuli qanebis gansazRvra unda daviwyoT maTi mineraluri Semadgenlo-

bis dadgeniT. meore sayuradRebo niSans warmoadgens teqstura. mniSvneloba aqvs 

agreTve struqturas da fers. am qanebis gansazRvrisaTvis SegviZlia gamoviyenoT 

me-5 tabula. metamorfuli qanebis kvlevisas unda vecadoT davadginoT, ras war-

moadgenda qani metamorfizmamde da ra movlenebma ganapiroba metamorfizmi (meta-

morfizmis tipi). am kiTxvebis sruli da damajerebeli gadawyvetisTvis aucilebe-

lia davadginoT qanebis ganlagebis pirobebi da maTi urTierTkavSiri garSemomc-
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vel qanebTan e. i. SeviswavloT qanebi bunebriv mdgomareobaSi, aseve detalurad 

gamovikvlioT isini mikroskopSi. saWiroa agreTve maTi winaswari makroskopuli gan-

sazRvrac. 

metamorfuli qanebis aRwera mimdinareobs iseTive gegmiT, rogorc magmuri qa-

nebisa:1) saxelwodeba; 2) feri, struqtura da teqstura; 3) mineraluri Semadgen-

loba; 4) qanSi arsebuli mineralebis ZarRvebi da ZarRvakebi; 5) ucxo CanarTebi da 

Canawinwklebi. bolos damatebiT unda mieTiTos metamorfizmis tipi da sawyisi qan-

is (an qanebis rigis) dasaxeleba. 

                                                         me-5-e tabula 

         umTavresi metamorfuli qanebis ZiriTadi niSnebi  

     
mineraluri 

Semadgenloba 

teqstura Semadgenloba da garegnuli ieri dasaxeleba 

sericiti, 

qloriti, 

kvarci 

biotiti, muskovi-

ti, kvarci, xanda-

xan granati, gra-

fiti da sxv. 

kvarci da qarsebi 

(biotiti, muskovi-

ti) 

qloriti, kvarci, 

qarsebis minarevi 

da sxva 

qloriti, aqtino-

liti, albiti, 

epidoti 

talki 

 

serpentini, magne-

titi 

 

fiqlebrivi,

xandaxan 

naoWa 

igive 

 

 

 

   ,, 

 

 

   ,, 

 

 

   ,, 

 

 

   ,, 

 

masiuri an 

fiqlebrivi 

 

mwvane, Ria- an muqi nacrisferi 

mikroqerclovani qani; kvarci cudad 

Cans, susti abreSumisebri elvareba. 

saSualo- an msxvilqerclovani qa-

nia qarsis Zalian didi raodenobiT; 

kvarci cudad Cans 

 

Riad Seferili magari qani dafiqle-

bis sibrtyeze abreSumisebri elvare-

biT, araiSviaTad filebrivi  

mwvane feris qerclovani an furc-

lovani qani; kvarci cudad Cans 

 

wvrilmarcvlovani, mwvane, sakmaod 

masiuri qani abreSumiseburi elvare-

biT 

talkis qerclovani masa 

 

wvrilqerclovani monacrisfro-mw-

vane qani muqi mwvane, TeTri, Savi 

feris laqebiT da gluvi sarkisebr-

filiti 

 

 

qarsiani 

fiqali 

 

 

qarsian- 

kvarciani 

fiqali 

qloritiani 

fiqali 

 

mwvane 

fiqali 

 

talkiani 

fiqali 

rqaula 

(serpenti-

niti) 
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rqatyuara, 

plagioklazi 

 

 

kvarci, mikrokli- 

ni, biotiti, zog-

jer rqatyuara, 

piroqseni, granati 

plagioklazi, kva-

rci, rqatyuara, 

biotiti, piroqseni 

kvarci 

 

 

 

 

kalciti, iSviaTad 

dolomiti, zog-

jer grafitis da 

sxv. minarevi 

 

kvarci, biotiti, 

magnetiti, zogjer 

mindvris Spati, 

granati 

plagioklazi, am-

fiboli, piroqseni 

 

granati, piroqseni, 

plagioklazi, epi-

doti, karbonati, 

madniani minerale-

bi, aqtinoliTi 

 

 igive 

 

 

 

masiuri 

gneisuri 

 

 

  igive 

 

 

 masiuri 

 

 

 

 

    ,, 

 

 

 

 

masiuri 

uwesrigo 

 

 

igive 

 

 

    ,, 

 

 

 

 

emalisebri zedapirebiT 

marcvlovan-kristaluri muqi-mwvane 

an Savi qani, zogjer wvrilzoleb-

rivi, araiSviaTad SeimCneva TeTri 

plagioklazi 

marcvlovan-kristaluri nacrisferi 

an moyviTalo qani, zogjer zoleb-

rivi, saTvalisebri an fiqlebrivi 

teqsturiT 

igivea, rac mikrokliniani gneisi, mag-

ram feri xSirad nacrisferia, ufro 

muqi 

wvrilmarcvlovani, zogjer Sereu-

li (calkeuli marcvlebis garCeva 

SeuZlebelia), TeTri, yviTeli, mo-

wiTalo qani, monatexze mbrwyinavi, 

zogjer fiqlebrivi, filebrivi 

marcvlovan-kristaluri TeTri, Ria-

nacrisferi, iSviaTad mowiTalo an 

mura-moyviTalo qani, iSviaTad fiq-

lebrivi an gaurkvevel-talRovan-

zolebrivi teqsturiT 

wvrilmarcvlovani magari nacrisfe-

ri, mura-nacrisferi, zogjer movar-

disfro-nacrisferi qani 

 

wvrilmarcvlovani, Zalze magari 

muqi-nacrisferi, muqi-mwvane an Savi 

qani 

garegani ieri Zalze mravalferova-

nia. struqtura wvrilidan- msxvil-

kristaluramdea, xSirad araTanabar-

marcvlovani 

 

 

amfiboliti

 

 

 

mikrokli- 

niani gneisi 

 

 

plagiok-

laziani 

gneisi 

kvarciti 

 

 

 

 

marmarilo 

 

 

 

 

biotitiani 

rqaula 

 

 

amfiboli-

ani rqaula 

 

skarni 
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kvarci, Ria feris 

qarsi, zogjer 

turmalini 

    ,, msxvilkristaluri TeTri an Ria-

nacrisferi qani 

greizeni 
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Tavi III 

               geologiuri rukebi da Wrilebi  

                  zogadi cnobebi 

 

geologiuri ruka asaxavs dedamiwis zedapiris da masTan mimdebare dedamiwis 

qerqis zeda nawilis geologiur agebulebas. igi saSualebas gvaZlevs gavigoT ara 

marto dedamiwis zedapiris agebuleba, aramed SeviqmnaT warmodgena dedamiwis qer-

qis agebulebis Sesaxeb ama Tu im siRrmeze. 

geologiuri ruka aigeba topografiul safuZvelze. masze pirobiTi niSnebis 

saSualebiT aRniSnaven dedamiwis zedapirze gaSiSvlebuli qanebis asaks, Semadgen-

lobas da ganlagebis pirobebs. imis da mixedviT, Tu agebulebis ra Taviseburebebi 

undaT asaxon geologiur rukebze, maT hyofen ramdenime tipad. didi mniSvneloba 

aqvs sasargeblo namarxebis rukebs, romlebzedac datanilia informacia qanebSi mi-

neraluri nedleulis sabadoebis arsebobis da maTi ganawilebis kanonzomierebebis 

Sesaxeb. rukebs, romlebzedac gamoxatulia qanebis Semadgenloba, ewodeba petrog-

rafiuli da liTologiuri. teqtonikur rukebze miTiTebulia dedamiwis qerqis Zi-

riTadi struqturuli elementebi, qanebis deformaciebi, maTi formirebis dro da 

pirobebi. meoTxeuli naleqebis rukebze naCvenebia yvelaze axalgazrda kontinentu-

ri da zogan zRviuri qanebis gavrceleba. rukebs, romlebic axasiaTeben miwisqveSa 

wylebis gavrcelebas da ganlagebis pirobebs, ewodeba hidrogeologiuri. geomor-

fologiur rukebze gamosaxulia dedamiwis zedapiris reliefis ZiriTadi elemente-

bi, romlebic dayofilia warmoSobis da formirebis drois mixedviT. arsebobs agre-

Tve sxva, ufro metad specializebuli geologiuri rukebi. dReisaTvis gansakuTre-

bul mniSvnelobas iZenen siRrmuli horizontebis rukebi, romlebzedac `moxsnilia~ 

ufro axalgazrda qanebis kompleqsebi. `zogadi geologiis~ kursSi ganixileba mxo-

lod sakuTriv geologiuri rukebi. 

sanam gadavidodeT rukebis Sedgenis principis gadmocemaze, aucilebelia Seve-

xoT erT Zalze mniSvnelovan pirobiTobas, romelsac iZulebiT mimarTaven geolo-

gebi masTan dakavSirebiT, rom xmeleTis zedapiris 90%-ze meti dafarulia meoTxe-

uli asakis qanebiT da romlebic warmodgenilia aluviuri, tbiuri, deluviuri, 

eluviuri, eoluri, myinvaruli da sxv.  kontinenturi warmonaqmnebiT. amitom, Tu 

formalurad mivudgebiT geologiuri rukis zemoTmotanil gansazRvrebas, romelic 

gamoxatavs qanebis zedapirze gavrcelebas, maSin maTze TiTqmis yvelgan naCvenebi 
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unda yofiliyo meoTxeuli asakis naleqebi, xolo ufro Zveli qanebi gamoisaxeboda 

mxolod mcire ubnebze. amasTanave, saxeldobr meoTxeulamdeli, e. i. ,,ZiriTadi~ qa-

nebi Seicaven sasargeblo namarxebis ZiriTad nawils. amitom, geologiuri ruka, ro-

melzedac gamoxatulia mxolod meoTxeuli asakis naleqebis agebuleba, naklebad 

gamosayenebelia. meore mxriv, meoTxeuli naleqebis safari aseve araiSviaTad Seicavs 

sasargeblo namarxebs, magaliTad, samSeneblo masalebs, oqros qviSrob sabadoebs, 

kalas da a. S. rom gamovideT Seqmnili Zneli mdgomareobidan, Cveulebriv, miRebu-

lia ewodos sakuTriv geologiuri  iseT rukas, romelzedac moclilia meoTxeuli 

kontinenturi naleqebis safari. igi SenarCunebulia mxolod iq, sadac SeuZlebelia 

ZiriTadi qanebis agebulebis dadgena meoTxeuli naleqebis qveS, anda im SemTxvevaSi, 

rodesac ukanaskneli Seicavs sasargeblo namarxebs, an zRviuri warmoSobisaa. 

geologiuri rukebis masStabebi Zalze mravalferovania. arsebobs wvrilmas-

Stabiani geologiuri rukebi - 1:500000 da ufro wvrili. Semdegi jgufia saSua-

lomasStabiani -–1:200000 da 1:100000 geologiuri rukebi. mesame jgufs qmnis msxv-

ilmasStabiani -–1:50000 da 1:25000 geologiuri rukebi. am ukanasknelSi Sedis de-

taluri geologiuri rukebi, romlebic Sedgenilia im raionebisaTvis, sadac gavr-

celebulia esa Tu is sasargeblo namarxebi (mag. naxSiri, navTobi, rkina da sxv.), im 

ubnebisaTvis, romlebic moicaven erT romelime sabados an mis nawils, agreTve sam-

rewvelo da samoqalaqo mSeneblobisaTvis. am rukebis masStabi 1:25000 da ufro 

msxvilia. 

 

                   geoqronologiuri skala  

 

geologiuri rukebis Sedgena safuZvlad uZevs liTologiur-stratigrafiuli 

da struqturuli principebi. amis Sesabamisad yvela qani ganixileba maTi Semadgen-

lobis, warmoSobis pirobebis da drois, Semdgomi gardaqmnis da sivrceSi urTierT-

kavSiris gaTvaliswinebiT. geologiuri agegmvis dros, e. i. geologiuri rukebis Se-

dgenisas, upirveles yovlisa, aucilebelia vicodeT im qanebis asakobrivi (geoqro-

nologiuri) Tanamimdevroba, romlebic monawileoben Sesaswavli raionis agebule-

baSi. amasTan dakavSirebiT mniSvnelovan amocanas warmoadgens qanebis SefardebiTi 

asakis gansazRvra e. i. imis dadgena, Tu romeli qani warmoiSva adre, romeli gvian 

da romel geoqronologiur erTeuls ekuTvnian isini. 

SefardebiTi asakis gansazRvris arsebul meTodebs Soris yvelaze gavrcelebu-

lia stratigrafiuli, petrografiuli da paleontologiuri meTodebi. 
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stratigrafiuli meTodi (laTinurad `stratum~ - Sre) mdgomareobs Sreebis 

urTierTdamokidebulebis SeswavlaSi, Sreebis kompleqsebis da calkeuli horizon-

tis farTobze gadevnebasa da droSi maTi warmoSobis Tanmimdevrobis dadgenaSi. 

Cveulebriv, bunebaSi naleqebi grovdeba Sreebis saxiT, romlebic erTmaneTzea gan-

lagebuli, amitom qveda Sre ufro Zvelia mis zemoT mdebare Sreze. es wesi samar-

Tliania Sreebis daurRveveli (pirveladi) ganlagebis SemTxvevaSi,  romlis (e. i. 

ganlagebis) formireba moxda naleqdagrovebis dros. magram, pirveladi ganlageba 

SeiZleba Seicvalos Semdgomi teqtonikuri moZraobebiT:xdeba Sreebis danaoWeba, 

dawyveta an erTmaneTis mimarT gadaadgileba. garda amisa, Sreebi xSirad ar gaide-

vnebian did manZilze, isini SiSvldebian zedapirze mxolod patara ubnebze. aseT 

SemTxvevaSi Sreebis SefardebiTi asakis gansazRvra stratigrafiuli meTodiT Zal-

ze Znelia an SeuZlebeli, amitom gamoiyeneba liTologiuri da petrografiuli 

meTodebi, romlebic dafuZnebulia qanebis Sedarebaze maTi Semadgenlobis da age-

bulebis Taviseburebebis mixedviT. 

yvelaze saimedoa qanebis SefardebiTi asakis gansazRvris paleontologiuri 

meTodi, rac qanebSi cocxali organizmebis (fauna) da mcenareebis (flora) naSTebis 

SeswavlaSi mdgomareobs. qanebSi erTnairi paleontologiuri naSTebis aRmoCena is-

eT adgilebSic ki, romlebic erTmaneTisagan did manZilze arian dacilebuli, saSu-

alebas gvaZlevs davadginoT maTi erTi da igive asaki, miuxedavad Sreebis Semadgen-

lobisa da ganlagebis pirobebisa.  

naleqebis warmoSobis asakis dadgenisa da Sreebis Sepirapirebisas dReisaTvis 

sul ufro farTo gamoyenebas poulobs qanebis absoluturi asakis gansazRvra (e. i. 

asakisa drois absolutur erTeulebSi -–wlebSi, aTaswleulebSi, milion wlebSi) 

radiologiuri meTodebiT, romlebic dafuZnebulia mineralebis bunebrivi radiaq-

tivobis Seswavlaze. am meTodebs Soris farTo gavrceleba moipova tyviis izoto-

purma, kalium-argonis, rubidium-stronciumis da naxSirbadis meTodebma, romlebic 

saSualebas gvaZleven ganvsazRvroT magmuri, danaleqi da metamorfuli qanebis ab-

soluturi asaki. 

dReisaTvis Sedgenilia erTiani geoqronologiuri skala, romelic asaxavs de-

damiwis qerqis ganviTarebis istorias. geoqronologiur skalaSi miRebulia droiTi 

da maTi Sesabamisi Semdegi stratigrafiuli danayofebi. 

      droiTi dayofa                          naleqebis asakiT dayofa 

    (geoqronologiuri)                           (stratigrafiuli) 

        eoni . . . . . . . . . . . . . . . . . . . . . . . . . . . . eonoTema    
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        era . . . . . . . . . . . . . . . . . . . . . . . . . . . . . eraTema (jgufi) 

        periodi . . . . . . . . . . . . . . . . . . . . . . . . . . sistema 

        epoqa . . . . . . . . . . . . . . . . . . . . . . . . . . .  seqcia  

        saukune . . . . . . . . . . . . . . . . . . . . . . . . . .  sarTuli 

drois mixedviT yvelaze xangZlivia eoni (berZn. -–drois didi monakveTi). de-

damiwis geologiur istoriaSi gamoiyofa sami eoni (me-5-e tabula):arqeuli (be-

rZn. arqeo -–Zveli), proterozouri (berZ. proteros -–pirveli) da fanerozouri 

(berZ. faneros -–aSkara). mTeli geologiuri drois uzarmazar monakveT (3,2 mili-

ard weliwadze meti) da masTan dakavSirebul qanebis kompleqsebs, romlebic See-

sabamebian arqeuls da proterozours, xSirad aerTianeben kambriulamdelis saerTo 

saxelwodebiT. 

–eonebis dayofa yovelTvis ar xerxdeba. dRevandlamde arqeuli daunawilebe-

li rCeba, xolo proterozouri dayofilia orad:adreuli da gviani. ukanaskneli 

iyofa rifeulad da vendurad. fanerozourSi gamoiyofa sami era da maTi Sesabamisi 

eraTemebi (jgufebi):paleozouri era -–eraTema (berZn. palaios -–Zveli), mezozo-

uri era -–eraTema (berZn. mezos -–Sua) da kainozouri era -–eraTema (berZn. kainos 

-–axali). 

erebis da eraTemebis danawileba naCvenebia me-6-e tabulaSi, sadac mocemulia 

absoluturi asaki, geoqronologiuri da maTi Sesabamisi stratigrafiuli danayo-

febi da pirobiTi niSnebis indeqsebi. ukanasknel svetSi mocemulia pirobiTi feri, 

romelic gamoiyeneba geologiur rukebze da Wrilebze stratigrafiuli danayofe-

bis gamosaxatavad. sistemebisa da maTi Sesabamisi periodebis dasaxelebebi mocemul-

ia an adgilmdebareobis saxelwodebis mixedviT, sadac Sesabamisi asakis naleqebi pi-

rvelad iqna dadgenili (mag., permuli), an naleqebis damaxasiaTebeli Taviseburebe-

bis mixedviT (mag., karbonuli, carculi), an im xalxebis mixedviT, romlebiTac iyo 

dasaxlebuli esa Tu is teritoria (mag., siluruli), an naleqebis Sida danawile-

bis xasiaTis mixedviT (mag., triasuli -–sammagi). 

meoTxeul periodSi (sistemaSi), misi mcire xangZlivobis gamo, gamoiyofa gansa-

kuTrebuli qvedanayofebi, romelTac ewodeba ganyofilebebi da rgolebi. ganyofi-

lebebs Soris yvelaze adreuls ewodeba eopleistoceni, Suas -–pleistoceni, xo-

lo gvians -–holoceni. 
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 me-6-tabula 

              geoqronologiuri (stratigrafiuli) tabula 

eoni 

(eonoTema) 

era (eraTe-

ma-jgufi- 

sistema) 

    periodi 

    (sistema) 

      epoqa 

     (seqcia) 

feriTi 

aRniSvna 

meoTxeuli Q 

     1,7-1,8 

holoceni 

pleistoceni 

eopleistoceni 

Ria 

nacrisferi 

plioceni N2 

 

 

neogeni N 

     22 

 

mioceni N1 

 

 

yviTeli 

oligoceni P3 

 

eoceni     P2 

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
ka
in
o
z
o
u
r
i 
 K

Z 

 

 

 

paleogeni P 

      41 

 paleoceni  P1 

 

 

 

narinjisfer

-yviTeli 

gviani (zeda) K2 

 

 

carculi K 

       70 

 

adreuli (qveda) K1 

 

 

mwvane 

malmi (zeda)  J3 

 

dogeri (Sua)  J2 

 

 

 

iuruli J 

      55-60 

 

 
liasi (qveda)  J1 

 

 

 

lurji 

gviani (zeda) T3 

 

Sua    T2 

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
f
an
er

o
z
o
u
r
i 
(n
eo

ge
a)
 
– 

Fz
 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
me
z
o
z
o
u
r
i 

M
Z 

 

 

triasuli T 

      40-45 

adreuli (qveda) T1 

 

 

iisferi 
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gviani (zeda)   P2 

 

 

permuli  P 

      50-60 

 

adreuli (qveda) P1 

 

narinjisfer

-yavisferi 

gviani (zeda)  C3 

 

Sua  C2 

 

 

 

karbonuli  C 

      50-60 

 adreuli (qveda) C1 

 

 

 

nacrisferi 

gviani (zeda) D3 

 

Sua  D2 

 

 

 

devonuri  D 

        60 

 

 

adreuli (qveda) D1 

 

 

 

yavisferi 

 

gviani (zeda) S2  

 

 

siluruli  S 

      25-30 

 

adreuli (qveda) S1 

monacrisfro

-mwvane 

gviani (zeda) O3 

 

Sua  O2 

 

 

 

ordoviciuli O 

       45-50 

 

 

adreuli (qveda) O1 

 

 

 

muqi momwva-

no-monacri-

sfro 

potsdamuri (zeda) C3 

 

akadiuri (Sua) C2 

 

 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
pa
l
eo

z
o
u
r
i 

PZ
 
 
 
 

 

 

 

kambriuli  C 

      90-100 

jorjiuli (qveda) C1  

 

 

 

molurjo-

mwvane 



 

 

99

venduri V 

 90-110 

 
z
ed

a 
PR

2 

rifeuli R 

 

 pr
o
t
er
o
z
o
u
r
i 

PR
 
 
 
 

qv
ed

a 
PR

1  

  

 

iasamnisfer-

vardisferi 

  
 
 
 
kr

ip
t
o
z
o
u
r
i 
(p
al

eo
ge
a)
 

K
rz

 

 ar
qe
u
l
i 

A
R

     

vardisferi 

 

geologiur rukebze gamoiyeneba stratigrafiuli erTeulebis Semdegi danayo-

febi:jgufebi, sistemebi, seqciebi, sarTulebi. ar SeiZleba stratigrafiuli da ge-

oqronologiuri qvedanayofebis erTmaneTSi areva. magaliTad, ar SeiZleba iTqvas, 

rom ,,adamiani gaCnda meoTxeul sistemaSi~. swori iqneba gamoTqma ,,adamiani gaCnda 

meoTxeul periodSi~. ar SeiZleba vTqvaT:,,karbonuli periodis qanebi~, marTebu-

lia gamoTqma:,,karbonuli sistemis qanebi~. droiT danayofebs, romlebic Seesaba-

mebian romelime sistemis qveda, Sua da zeda seqciebs, aucileblad unda vuwodoT 

adreuli, Sua da gviani epoqebi (mag., adreiuruli epoqa an adreuli iura da a. S.). 

ar SeiZleba iTqvas ,,qvedaiuruli an zedaiuruli epoqa~, radgan dro ar SeiZleba 

iyos qveda da zeda. dayofa `qveda~, `Sua~ da `zeda~ -–wminda stratigrafiulia, 

romelic ekuTvnis daSrevebis Tanamimdevrobas, qanebis warmoSobas da gamoiyeneba 

svetebze, Wrilebsa da rukebze. magaliTad, adreiuruli epoqisaTvis rukaze aRiniS-

neba–iuruli sistemis qveda seqcia. 

 

               pirobiTi niSnebi geologiur rukebze  

 

qanebis Semadgenlobis, formirebis drois da ganlagebis pirobebis aRsaniSnavad 

gamoiyeneba gansakuTrebuli pirobiTi niSnebi, romlebic geologiur rukebze SeiZ-

leba gamoxatuli iyos feriT, asoebiT, cifrebiT an StrixebiT. pirobiTi niSnebis 

SemuSaveba xdeboda sxvadasxva qveynis geologebis mier mravali wlis ganmavlobaSi. 
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me-7-e tabula 

                   magmuri qanebis feriTi aRniSvnebi           

      qanebi      Semadgenloba                   feri 

intruziuli 

 

 

 

 

uaxlesi efuziuri 

mJave 

tute 

saSualo 

fuZe 

ultrafuZe 

mJave 

saSualo da fuZe 

wiTeli 

mowiTalo-narinjisferi 

mwvane 

lurji 

iisferi 

narinjisferi 

mwvane 

 

feriTi niSnebi gamoiyeneba danaleqi da vulkanogenuri qanebis asakis, aseve in-

truziuli da uaxlesi (neogenuri da meoTxeuli) vulkanogenuri qanebis Semadgen-

lobis aRsaniSnavad. yovel sistemas mikuTvnebuli aqvs garkveuli feri da aso-in-

deqsi (ix. me-7-e tabula). ufro danawevrebuli erTeulebi (seqcia, sarTuli) fera-

ddeba Sesabamisi sistemis feriT, amasTan ufro Zvel qanebs aqvT muqi toni, xolo 

axalgazrdebs -–igive feris Ria toni. magaliTad, carculi sistemis qveda seqcia 

feraddeba muqi mwvane feriT, xolo zeda seqcia -–Ria-mwvaniT. Zveli danayofebis 

gaferadebis intensivobas ise SearCeven, rom rukaze advilad gavarCioT topografi-

uli safuZveli. magmuri qanebis gasaferadeblad gamoiyeneba me-6-e tabulaSi miTi-

Tebuli ferebi. 

indeqsebiT da cifrebiT aRiniSneba asaki, xolo intruziuli da vulkanuri qa-

nebisaTvis -–maTi Semadgenloba. 

danaleqi, efuziuri da metamorfuli qanebis indeqsebis Sedgenisas arsebobs ga-

rkveuli wesebi. dasawyisSi iwereba sistemis laTinizebuli dasaxeleba sityvis pir-

veli asos mixedviT:magaliTad, karbonuli sistema - C. qanebis Semadgenloba inde-

qsSi ar aisaxeba. seqcia aRiniSneba arabuli cifriT, romelic Tavsdeba sistemis in-

deqsis marjvniv, qvemoT:magaliTad, karbonuli sistemis qveda seqcia - C1. Semdeg  

moyveba sarTulis indeqsi, romelic Sedgenilia misi laTinizebuli dasaxelebis sa-

wyisi erTi an ori asosagan, magaliTad, C1t -–karbonuli sistemis qveda seqciis tu-

rneuli sarTuli; sarTulis nawilebi (qvesarTulebi) mieTiTeba aseve arabuli cif-

rebiT - C1t2. 

zogjer saWiroa sayovelTaod miRebul stratigrafiul danayofebTan erTad 

damxmare (adgilobrivi) danawilebis Semotana, romlebic aucileblad mibmuli un-
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da iyos sayovelTaod miRebuli skalis danayofebTan. damxmare danayofebs Soris 

yvelaze gavrcelebulia seriebi da wyebebi. maTi indeqsebi nawarmoebia ori laTi-

nuri asosagan:saxelwodebis pirveli da uaxloesi Tanxmovani asosagan. aRniSnuli 

indeqsebi, romlebic iwereba kursiviT, marjvnidan uerTdeba jgufis, sistemis, seqci-

is indeqss; mag., yazbegis wyeba - J1kz. 

unda aRiniSnos, rom indeqsi SeiZleba Sedgenili iyos erTi an ramodenime st-

ratigrafiuli danayofisagan, magram masSi aucileblad unda iyos sistemis aRniS-

vna. im SemTxvevaSi, rodesac aucilebelia erT stratigrafiul danayofSi ori sis-

temis, seqciis an sarTulis monawileobis Cveneba, indeqsi dgeba pliusi (+) an tire 

(-) niSnis meSveobiT. pliusi iwereba im SemTxvevaSi, roca mTlianad erTiandeba ori 

mezobeli danayofi (mag., C+P), xolo tire maSin, rodesac erTiandeba sistemebis na-

wilebi (mag., J3-K). amasTan, pirvelad yovelTvis aRiniSneba ufro Zveli danayofis 

indeqsi. danaleqi qanebis genezisis aRsaniSnavad gamoiyeneba patara laTinuri aso-

ebi:m -–zRviuri, g -–myinvaruli, f - fluviur-glaciuri, a – aluviuri da a. S. 

es asoebi Tavsdeba sistemis aRniSvnis win (mag., aQ – aluviuri meoTxeuli naleqebi). 

indeqsis wakiTxvisas unda davicvaT garkveuli Tanmimdevroba msxvili danayo-

fidan wvrili danayofisaken. mag., indeqsi C1t1  ikiTxeba ase:,,ce~ erTi, ,,te~ erTi.  

intruziuli da efuziuri qanebis indeqsacia nivTieri Semadgenlobis mixedviT 

xdeba berZnuli alfabetis Semdegi asomTavruli da striqonuli patara asoebis 

meSveobiT:    

      intruziuli qanebi                            efuziuri qanebi 

granitebi γ   (patara gama)                        rioliTebi λ (patara lambda) 

dioritebi  δ (patara delta)     kvarciani porfiritebi λI (patara lambda primi) 

sienitebi ξ   (patara qsi)                              traqitebi τ (patara tau) 

gabroebi ν (patara niu)                            andezitebi α (patara alfa) 

piroqsenitebi, peridotitebi,      andezitiani porfiritebi αI (patara alfa primi)        

dunitebi  δ (patara sigma)                          bazaltebi β (patara beta) 

nefeliniani sienitebi ε (efsiloni)               diabazebi βI (patara beta primi) 

 

magmuri qanebis asakis aRsaniSnavad Semadgenlobis indeqsis gverdiT iwereba 

asakobrivi indeqsi:mag., γ C3 - gviankarbonuli granitebi. amgvaradve xdeba im axa-

lgazrda vulkanuri qanebis indeqsacia, romlebic ar arian gadafaruli ufro gvi-

ani naleqebiT, mag., β N2 - gvianneogenuri asakis bazaltebi. 
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Strixuli aRniSvnebi geologiur rukebze, Wrilebze da stratigrafiul sve-

tebze Cveulebriv gamoiyeneba da sruldeba erTi romelime, magaliTad, Savi feriT. 

yvelaze farTod gamoyenebuli Strixuli aRniSvnebi motanilia 33-e naxazze. 

 

    nax. 33. Strixuli pirobiTi niSnebi:1 - qviSebi; 2 - qviSaqvebi; 3 - kenWnari; 4 
- konglomeratebi; 5 - kaJiani qanebi (iaspisi, opoka, diatomiti); 6 -–  
kirqvebi; 7 -–dolomitebi; 8 - Tixebi; 9 - mergelebi; 10-11 -–mJave Se-
madgenlobis qanebi: 10 - lavebi, 11 - tufebi; 12-13 - saSualo Semad-
genlobis qanebi:12 - lavebi, 13 - tufebi; 14-15 - fuZe Semadgenlobis 
qanebi:14 -–lavebi, 15 - tufebi 

 

geologiuri sazRvrebi rukebze gamoisaxeba sxvadasxva niSniT. dadgenili geo-

logiuri sazRvrebi aRiniSneba uwyveti Savi wvrili xazebiT, savaraudo -–punqti-

riT (wyvetili xaziT), erTi da igive asakis, magram sxvadasxva Semadgenlobis qanebs 

Soris sazRvrebi (faciesuri) wertilovan-punqtiriani xazebiT. 

 

                    Sre da Sreobrioba 

 

Sre ewodeba metnaklebad erTgvarovan, pirvelad gancalkevebul naleqs (an 

qans), romelic SemosazRvrulia daSrevebis zedapirebiT. ,,Sre~-s garda praqtikaSi 

gamoiyeneba agreTve termini `feni~. ukanaskneli xSirad ixmareba sasargeblo namar-

xebTan mimarTebaSi, mag., naxSirTan, kirqvasTan, hematitTan da a. S. feni SeiZleba 

moicavdes ramdenime Sres. Sreebis erTgvarovneba SeiZleba gamoxatuli iyos Semad-

genlobiT, SeferilobiT, teqsturuli niSnebiT, erTnairi CanarTebis an namarxebis 

arsebobiT. rodesac laparakoben Sreobriv wyebebze, gulisxmoben Sreebis Tanmimdev-

robas. erTi Sris Secvla meoreTi SeiZleba iyos mkveTri an TandaTanobiTi. ukanas-

knel SemTxvevaSi gadasvla qveS- da zemoTmdebare SreSi xdeba naleqis an qanis 
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Semadgenlobis TandaTanobiT SecvliT. zedapirebi, romlebic sazRvraven Sreebs an 

dastebs, Cveulebriv uswormasworoa. maT Sreobriobis zedapirebs uwodeben. zeda 

maTgans ewodeba Sris saxuravi, xolo qvedas -–sagebi. manZili sagebsa da saxuravs 

Soris iqneba Sreebis simZlavre. 

arCeven simZlavris sam saxeobas:WeSmarits, xiluls da arasruls (nax. 34, I). 

WeSmariti simZlavre h (nax. 34, II) ewodeba umokles manZils sagebsa da saxuravs 

Soris. sxva nebismieri manZili sagebsa da saxuravs Soris iqneba xiluli simZlavre 

a (nax. 34, II). Tu zomaven manZils Sris (an fenis) sagebidan an saxuravidan Sris 

(fenis) SigniT mbare nebismier zedapiramde, maSin laparakoben mis arasrul simZlav-

reze. Zalian iSviaTia imis SesaZlebloba, rom WeSmariti simZlavre gaizomos uSua-

lod gaSiSvlebaSi. umetes SemTxvevaSi Cven vukvirdebiT xilul simZlavres, WeSma-

riti simZlavre ki unda gamovTvaloT. Sreebis horizontaluri ganlagebisa da mi-

wis zedapiris mosworebuli reliefis SemTxvevaSi qanebis simZlavris dasadgenad 

gahyavT samTo gamonamuSevrebi da burRaven WaburRilebs. Tu reliefi uswormaswo-

roa, maSin horizontalurad ganlagebuli Sreebis WeSmarit simZlavres adgenen ga-

moTvlebiT. ama Tu im meTodiT sagebisa da saxuravis absoluturi niSnulebis dad-

genis Semdeg gamoiTvlian maT Soris sxvaobas, romelic iqneba kidec WeSmariti sim-

Zlavre. mag., Sris saxuravis absoluturi niSnulia 187 m, xolo sagebisa - 163 m; ma-

Sin h=187-163=24 m (nax. 34, II). SeiZleba WeSmariti simZlavris gansazRvra agreTve 

formuliT h=asinα, Tu winaswar gavzomavT xilul simZlavres - a (manZili sagebsa 

da saxuravs Soris ferdobze) da reliefis daxris kuTxes - α. 

 

    nax. 34. Sris simZlavre da misi gansazRvra:I - Sris (fenis) simZlavris sxvada- 
          sxva saxeebi:a-a - WeSmariti, b-b, g-g  - xiluli, d-d, e-e - arasruli;  
          II – horizontalurad ganlagebuli Tixebis Sris simZlavris gansazRv- 
          ra:h - WeSmariti, a - xiluli; b - Sris gamosavlis sigane; α -–re- 
          liefis daxris kuTxe; cifrebiT naCvenebia reliefis zedapiris absolu- 
          turi niSnulebi 
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                        uTanxmoeba 

 

Sreebriv wyebebs Soris urTierTdamokidebulebis ori SemTxveva SeiZleba ar-

sebobdes. TiToeuli zemoTmdebare dasta naleqdagrovebaSi raime xarvezis gareSe 

edeba qveSmdebare qanebs da qmnis Sreebis TanxmobiT ganlagebas. meore SemTxvevaSi 

zemoT- da qveSmdebare dastebs Soris stratigrafiuli Tanmimdevroba wydeba, ris 

Sedegadac Cndeba stratigrafiuli uTanxmoeba. xarvezi naleqdagrovebaSi SeiZleba 

sxvadasxvagvari iyos:Zalze xangZlivi da xanmokle. ama Tu im qanebis aryofna Wri-

lSi Cveulebriv ukavSirdeba naleqdagrovebis Sewyvetas, rac gamowveulia dedami-

wis qerqis dadebiTi moZraobebiT an wyalqveSa dinebebiT, romelTa meSveobiT xdeba 

adre warmoSobili qanebis ngreva da gadarecxva, anda, ubralod, naleqebi ar ile-

qeba. 

stratigrafiuli uTanxmoebebi rigi niSnebis mixedviT SeiZleba davyoT ramo-

denime gansxvavebul saxed. gansakuTrebiT mniSvnelovania kuTxuri uTanxmoeba, rac 

gamoixateba masSi, rom uTanxmoebis zedapiri garkveuli kuTxiT Wris SedarebiT uf-

ro Zveli wyebis sxvadasxva horizontebs da metnaklebad paralelurad ganlagebu-

lia zeda axalgazrda wyebis mimarT. es niSani Zalze mniSvnelovania kuTxuri uTan-

xmoebis dasadgenad. kuTxuri uTanxmoebis zedapiriT gayofili rogorc zeda, aseve 

qveda dasta sxvadasxvanairad aris ganlagebuli. gadamxurav, asakobrivad ufro axa-

lgazrda wyebas, Cveulebriv, aqvs naklebi daxris kuTxe anda horizontaluri gan-

lageba, magram SeiZleba iyos paraleluric Zveli wyebis mimarT. didi mniSvneloba 

aqvs uTanxmoebis kuTxes - α, romelic Sedgenilia uTanxmod ganlagebuli qveda da 

zeda wyebebis daSrevebis zedapirebiT (nax. 35). im SemTxvevaSi, Tu daxris kuTxe 300- 

 

    nax. 35. kuTxuri uTanxmoebis sididis cvlileba naoWis sxvadasxva nawilSi: 
           α1-α4 - uTanxmoebis kuTxeebi 
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ze naklebia, maSin saubroben sust kuTxur uTanxmoebaze; sxva SemTxvevaSi kuTxuri 

uTanxmoeba aris mkveTri. amasTan, mxedvelobaSi unda viqonioT, rom uTanxmoebis ku-

Txe ar rCeba ucvleli. uTanxmoebis kuTxe gansakuTrebiT mkveTrad SeiZleba cvale-

badobdes im SemTxvevaSi, rodesac Zveli Sreebi danaoWebulia (nax. 35). 

              

       stratigrafiuli sveti da geologiuri Wrilebi  

 

saSualo-, msxvilmasStabian da detalur geologiur rukebs, Cveulebriv, Tan 

axlavs stratigrafiuli sveti da Wrilebi. 

stratigrafiul svetze (nax. 36) asakobrivi TanmimdevrobiT qvemodan zemoT, 

Zvelidan axalgazrdisaken, pirobiTi daStrixviT gamoisaxeba meoTxeulamdeli dana-

leqi, vulkanuri da metamorfuli qanebi, romlebic ganviTarebulia rukaze warmo-

dgenil teritoriaze (nax. 37). intruziuli warmonaqmnebi svetze ar daitaneba. 

 

nax. 36. stratigrafiuli sveti 
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    nax. 37. horizontalurad ganlagebuli qanebisagan agebuli raionis geologiu- 
          ri ruka da Wrilebi 
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qanebi svetze danawilebulia rukaze gamoyofili stratigrafiuli danayofe-

bis Sesabamisad. liTologiuri svetis marcxniv naCvenebia qanebis stratigrafiuli 

kuTvnileba (sistema, seqcia, sarTuli) da indeqsi; marjvniv -–qanebis simZlavre (me-

trebSi) da Semadgenloba. ukanasknel grafaSi motanilia ufro wvrili stratig-

rafiuli danayofebi, romlebic datanilia rukaze (seria, wyeba da a. S.) da Sreeb-

Si napovni namarxebi. svetis masStabi, qanebis saerTo simZlavris mixedviT SeiZleba 

iyos sxvadasxvagvari. misi simaRle ar unda aRematebodes 40-50 sm-s, grafis sigane - 

1-4 sm-s. simZlavreebis cvalebadobisas svetSi aisaxeba misi maqsimaluri mniSvnelo-

ba, xolo cifrebiT aRiniSneba am cvalebadobis diapazoni. TanxmobiTi ganlagebis 

sazRvrebi svetze gamoisaxeba swori xazebiT, stratigrafiuli uTanxmoeba talRuri, 

xolo kuTxuri uTanxmoeba -–dakbiluli xazebiT. 

geologiuri Wrilebi warmoadgenen qanebis ganlagebis gamosaxulebas miwis qe-

rqis vertikaluri kveTis sibrtyeze misi zedapiridan ama Tu im siRrmeze. Wrilebi 

SeiZleba aigos geologiuri rukis mixedviT, WaburRilebis monacemebiT, geofizikuri 

an sxva masalebiT. geologiur rukebze Wrilebi aigeba swori xazebiT (aucileblo-

bis SemTxvevaSi texiliT) im mimarTulebiT, romlebic gvaZleven yvelaze srul wa-

rmodgenas rukaze mocemuli teritoriis amgebi qanebis ganlagebis Sesaxeb. sayrdeni 

WaburRilebis arsebobis SemTxvevaSi Wrilebi maTze unda gatardes. Wrilis xazis 

boloebSi da misi gadatexis adgilebSi daismeba literuli asoebi alfabetis rigis 

mixedviT. 

Wrilebis horizontaluri da vertikaluri masStabebi unda Seesabamebodes 

rukis masStabs. vertikaluri masStabis gazrda dasaSvebia mxolod im raionebisaT-

vis, sadac qanebi horizontalurad an damrecad arian ganlagebuli. vertikaluri 

masStabis damaxinjeba SeiZleba im niSnulamde, romlis drosac WrilSi arsebuli 

yvelaze minimaluri Sris simZlavres eqneba sigane aranakleb 1 mm-isa. yovel Wril-

ze naCvenebi unda iyos:adgilis hifsometriuli profili, zRvis donis aRmniSvneli 

xazi, vertikaluri masStabis skala danayofebiT yovel 1 sm-Si (Wrilis orive mxa-

res) da asoebiT aRniSvnebi, romlebic Seesabamebian rukaze naCvenebs. WaburRilebi 

Wrilebze gamoisaxeba Savi uwyveti xazebiT, Tu isini Tavsdebian Wrilis xazze an 

mdebareoben mis axlos, an daStrixuli xazebiT -–Wrilis sibrtyeze maTi daproeq-

tebisas. WaburRilis sangrevi gamoisaxeba mokle horizontaluri xaziT. 

Wrilebis Sedgena, gaferadeba da indeqsacia warmoebs srul SesatyvisobaSi 

geologiur rukasTan. geologiuri rukis yoveli furclisaTvis Cveulebriv aigeba 

erTi-sami Wrili. yvela geologiuri sazRvari Wrilebze (TanxmobiTi, uTanxmo da 
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sxv.) daitaneba erTi niSniT -–uwyveti Savi wvrili xazebis saxiT. Wrilis siRrme 

ganpirobebulia im monacemebiT, romlebsac flobs Semdgeneli. naxazis marcxniv Tav-

sdeba qveynis mxareebis - das., Crd.-das., samxr.-das. da samxr., xolo marjvniv - 

aRm., Crd.-aRm., samxr.-aRm. da CrdiloeTis aRmniSvneli asoebi. 

yuradReba unda mieqces saSualo-, msxvilmasStabiani da detaluri geologiu-

ri rukebis CarCosgare gaformebas. Cveulebriv, geologiuri ruka, stratigrafiuli 

sveti da geologiuri Wrilebi montaJdeba erT furcelze. geologiuri ruka Tavs-

deba furclis SuaSi ise, rom misi CrdiloeTi CarCo moTavsdes furclis zeda naw-

ilSi. saTaurSi, romelic iwereba rukis CarCos zemoT, aRiniSneba rukis dasaxeleba, 

raioni da cifruli masStabi. rukis Sedgenis weli Tavsdeba rukis CarCos zemoT, 

marcxniv. rukis avtor-Semdgenelis gvari iwereba rukis CarCos qvemoT, marcxniv. 

CarCos qvemoT, SuaSi Tavsdeba cifrobrivi da xazobrivi masStabebi da horizonta-

lebis kveTebi (nax. 36). geologiuri rukis marjvniv Tavsdeba pirobiTi niSnebi, xo-

lo marcxniv -–stratigrafiuli sveti. geologiuri Wrilebi Tavsdeba rukis samx-

reTi CarCos qvemoT. 

pirobiTi niSnebs adgenen Semdegi TanmimdevrobiT. dasawyisSi stratigrafiuli 

TanmimdevrobiT (axalgazrdidan Zvelisaken) aRiniSneba danaleqi, vulkanogenuri da 

metamorfuli qanebi, Semdeg imave asakobrivi TanmimdevrobiT -–intruziuli da Za-

rRvuli warmonaqmnebi, qvemoT moyveba sxva pirobiTi niSnebi (geologiuri sazRvrebi, 

Sris wolis elementebi da sxv.). 

                  

                horizontaluri ganlageba 

 

Sreebis horizontaluri ganlageba xasiaTdeba daSrevebis zedapiris saerTo 

horizontaluri an masTan miaxloebuli mdebareobiT did manZilze. zogjer naleq-

dagrovebis procesSi warmoSobili Sreebi zogierT adgilas mcired arian daxrili. 

ase ganlagebuli Sreebi dedamiwis zedapirze did teritoriebs faraven. 

horizontaluri ganlagebisas romelime gansazRvruli daSrevebis zedapiris 

absoluturi simaRleebi daaxloebiT Tanabaria. es SeiZleba Semdegnairad dadgin-

des. topografiul rukaze (horizontalebiT gamosaxuli reliefiT) Sreebis an 

Sreobrivi wyebebis miwis zedapirze gamosavlebis datanisas Sreebis sazRvrebi am 

ukanasknelTa Soris uTavsdeba erTsaxela horizontalebs an gadis maT Soris ru-

kaze datanili sazRvris absoluturi simaRlis Sesabamisad (e. i. Tanxvdeba erT-erT 

Sualed horizontals). vinaidan horizontaluri ganlagebisas yoveli qveSmdebare 
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Sre ufro Zvelia, vidre mis Tavze mdebare, danawevrebuli reliefis pirobebSi 

wyalgamyofze SeiniSneba yvelaze axalgazrda qanebi (am ubanze gaSiSvlebul na-

leqTagan), xolo dadablebul ubnebSi (xeobebSi) ganlagebulia ufro Zveli qanebi. 

mosworebuli reliefisas da horizontaluri ganlagebis SemTxvevaSi erTi da igive 

Sre SeiZleba did sivrceze agebdes dedamiwis reliefs. 

ganvixiloT geologiuri rukis Sedgenis magaliTi qanebis horizontaluri gan-

lagebis SemTxvevaSi. ubnis Sesaswavlad geologis gankargulebaSia 1:25000 masSta-

bis topografiuli ruka reliefis horizontalebiT kveTiT yovel 10 m-Si. ubnis 

yvelaze maRal wertilSi, romlisTvisac dgeba ruka, gaburRilia WaburRili, rom-

elmac gaxsna qanebis Semdegi Wrili (nax. 36):                       

1 Sre. meoTxeuli qanebi -–Tixnari, qviSnari. kernis intervali 0-dan 2 m-mde. 

2 Sre. zeda neogeni -–fxvieri riynari msxvilmarcvlovani qviSebis SuaSreebiT. 

kernis intervali 2-dan 37 m-mde. 

3 Sre. qveda neogeni -–Ria feris Sreobrivi da kvarciani qviSebi. kernis 

intervali 37-dan 52 m-mde.  

4 Sre. zeda paleogeni -–mura TxelSreobrivi Tixebi. kernis intervali 52-dan 

67 m-mde. 

5 Sre. Sua paleogeni -–nacrisferi Sreobrivi qviSiani mergelebi, romlebsac 

qveS udevs msxvilmarcvlovani qviSebi muqi-nacrisferi kirqvebis natexebiT. qviSebi 

ganlagebulia zedacarculi kirqvebis gadarecxil zedapirze. kernis intervali 67-

dan 87 m-mde. 

6 Sre. zeda carci -–muqi-nacrisferi sqelSreebrivi kirqvebi. kernis interva-

li 87-dan 115 m-mde. 

vpoulobT TiToeuli stratigrafiuli danayofis absolutur niSnuls. amisaT-

vis WaburRilis piris absolutur simaRles, romelic Cvens SemTxvevaSi udris 132 

m-s, gamovaklebT stratigrafiuli danayofebis siRrmis mniSvnelobebs sagebamde, 

romlebic dadgenilia WaburRilis kerniT. zeda neogenis sagebis absoluturi niS-

nuli iqneba 132-37=95 m. aseve ganvsazRvravT qveda neogenis (80 m), zeda paleogenis 

(65 m) da Sua paleogenis (45 m) sagebis absolutur niSnulebs. zemoT CamoTvlili 

qanebis garda ubanze ganviTarebulia 10 m simZlavris aluviuri naleqebi, romlebic 

naCvenebia rukaze. 

gamovTvliT yoveli stratigrafiuli danayofis sagebis absolutur niSnulebs 

da davitanT sazRvrebs topografiul rukaze, visargeblebT ra sazRvrebis mdeba-

reobis gansazRvrisaTvis rukaze gatarebuli horizontalebis sasimaRlo aRniSvne-



 

 

110

biT. Sualeduri horizontalebi unda davitanoT interpolaciis gziT. stratigra-

fiul erTeulebs Soris sazRvrebi rukaze TanxmobiTia; gavatarebT maT uwyveti 

wvrili Savi xazebiT. gamonaklisia Suapaleogenuri qanebis zedacarcul kirqvebze 

uTanxmo ganlagebis sazRvari. rukaze davitanT Strixul pirobiT niSnebs, davsvamT 

indeqsebs da geologiuri ruka mzadaa. 

vidre Wrils avagebdeT, geologiur rukaze unda avirCioT misi mimarTuleba. 

qanebis horizontaluri ganlagebisas Wrils Cveulebriv atareben reliefis yvela-

ze maRal da dabal wertilebze, radgan aseTi orientaciis dros masze gamosaxuli 

iqneba zedapirze gaSiSvlebuli stratigrafiuli Wrilis yvela danayofi. Semdeg 

irCeven vertikalur masStabs. amasTan icaven ukve Camoyalibebul wess:Wrilze 

gamosaxuli yvelaze mcire simZlavris Sris sisqe SerCeul masStabSi ar unda iyos 

1 mm-ze naklebi. ganxilul magaliTSi (nax. ) vertikaluri masStabi aris 1:10000, e. 

i. 1 sm-Si 100 m-ia. 

Wrilis agebas iwyeben reliefis profilis gamoxazviT. amisaTvis qaRaldis fu-

rcelze atareben ramodenime horizontalur paralelur xazs, romelTa Soris ma-

nZili toli unda iyos reliefis horizontalebiT kveTisa, romelic aRebulia ru-

kis mocemul masStabSi. Cvens magaliTSi horizontalebi reliefs kveTen yovel 10 

m-Si, rac 1:10000 masStabSi Seadgens 1 mm-s. horizontaluri xazebi SemoisazRvreba 

vertikaluri xazebiT,romelTa Soris manZili Seesabameba Wrilis sigrZes. vertika-

lur xazebTan Wrilis orive mxridan cifrebiT aRiniSneba simaRleebi, romlebic 

Seesabamebian topografiul rukaze Wrilis xaziT gadakveTil horizontalebis si-

maRleebs. Semdeg rukaze zomaven manZilebs Wrilis xazis gaswvriv horizontaleb-

Tan gadakveTamde da isini gadaaqvT im xazebze, romelTac simaRlis igive niSnulebi 

aqvT. miRebul wertilebs aerTeben mdovre mrudiT, romelic iqneba kidevac relie-

fis profili. 

Wrilis xazze dedamiwis reliefis mrudis gamoxazvis Semdeg masze gadaaqvT 

Wrilis xazis geologiur sazRvrebTan gadakveTis yvela wertili. am mizniT iyene-

ben fargal-mzoms an qaRaldis (umjobesia milimetrebiani danayofebiT) viwro zo-

ls. reliefis zedapirze geologiuri sazRvrebis gamosavlis wertilebis povnis Se-

mdeg vatarebT horizontalur xazebs stratigrafiul kompleqsebs Soris. amasTan 

unda gvaxsovdes, rom Wrilebze yvela geologiuri sazRvari tardeba erTnairi uw-

yveti wvrili xazebiT. Wrilis boloSi daismeba asoebi a da b, xolo TviT Wrilze 

daitaneba indeqsebi da pirobiTi daStrixva qanebisaTvis. 

                 



 

 

111

              teqtonikuri aSlilobebis tipebi 

 

qanebis pirveladi ganlagebis teqtonikuri aSlilobis yvela forma iyofa sam 

tipad:1) daxrili; 2) naoWa anu e. w. plikaturi, romlisTvisac damaxasiaTebelia 

Sreebis gaRunvebi maTi mTlianobis daurRvevlad; 3) rRveviTi an diziunqtiuri, ro-

mlis drosac Sreebi an qanebis masivebi maTSi rRvevebis warmoSobis Sedegad karga-

ven mTlianobas. teqtonikuri aSlilobebis tipebi araiSviaTad erTiandebian da da-

xrili an naoWa formebi rTuldebian rRveviTi aSlilobebiT.  

                      

                    daxrili ganlageba  

  

teqtonikuri aSlilobebis martivi formaa Sreebis daxrili ganlageba, romlis 

kerZo SemTxvevas SeiZleba warmoadgendes monoklinuri ganlageba. romelime ubnis 

farglebSi monoklinurad ganlagebuli ewodeba Sreebs, romlebic arian mkacrad 

erT mxares daxrili da aqvT daxris mudmivi kuTxe. Tu aseTi ganlageba SeiniSneba 

did manZilze, maSin laparakoben monoklinuri struqturis, anu monoklinalis Se-

saxeb, e. i. gamoyofen damoukidebel teqtonikur struqturas. magaliTis saxiT SeiZ-

leba moviyvanoT Zirulis masivis aRmisavleT periferiaze carculi da paleogenuri 

naleqebis ganlageba. es qanebi daqanebulia samxreT-aRmosavluri mimarTulebiT, da-

xris kuTxe 15-200  da metia. 

                   

                   Sris wolis elementebi  

    

geologiuri struqturis zusti daxasiaTebisaTvis aucilebelia warmodgena vi-

qonioT Sreebis ganlagebaze e. i. maT mdebareobaze sivrceSi qveynis mxareebTan da 

dedamiwis horizontaluri zedapiris mimarT. am mizniT Semotanilia cneba Sris (an 

nebismieri daxrili zedapiris - nasxletis, Secocebis, napralis kedlis, ZarRvis, in-

truziuli sxeulis zedapiris da a. S.) wolis elementebis Sesaxeb. esenia:mimarTe-

ba, daqaneba da daxris kuTxe. 

mimarTeba aris Sris gavrceleba dedamiwis horizontalur zedapirze. igi ga-

nisazRvreba mimarTebis xazis orientaciiT. 

Sris mimarTebis xazi–aris nebismieri horizontaluri xazi, romelic mdebareo-

bs Sreobriobis sibrtyeSi, e. i. Sris sagebis an saxuravis horizontaluri sibrtyiT 
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gadakveTis xazia. Sris sibrtyeSi SeiZleba mravali aseTi xazi gatardes; isini erT-

maneTisagan gansxvavdebian simaRleTa absoluturi niSnulebiT (nax. 38, I, xazebi, ab, 

a1b1, a2b2). 

 

     nax. 38. Sris wolis elementebi (I) da maTi Tanafardoba gegmaze (II) 
 

im SemTxvevaSi, rodesac Sre brtyelia, mimarTebis xazi sworia. Tu Sre mimar-

Tebaze iRuneba, maSin Sesabamisad gaiRuneba mimarTebis xazic. am SemTxvevaSi mimar-

Teba nebismier wertilSi SeiZleba gaizomos am wertilis mxebis mixedviT.  

mimarTebis xazis azimuti (an, ubralod, mimarTebis azimuti) aris horizonta-

luri kuTxe, romelic aiTvleba geografiuli meridianis CrdiloeTi mimarTulebi-

dan saaTis isris moZraobis mimarTulebiT mimarTebis xazamde. mimarTebis azimuti 

cvalebadobs 00-dan 3600-mde. vinaidan nebismier mimarTebis xazs aqvs ori urTierT-

sawinaaRmdego mimarTuleba, amitom mimarTebis azimutic SeiZleba gamoisaxos ori 

mniSvnelobiT, romelTa Soris gansxvaveba 1800-ia (nax. 38, II, a1 da a2).  

Sris daqaneba ganisazRvreba ori maCvenebliT:daqanebis mimarTulebiT da da-

xris kuTxiT. Sris (an nebismieri sibrtyis) daqanebis mimarTuleba xasiaTdeba daqane-

bis xazis orientaciiT dedamiwis mxareebTan mimarTebaSi da gamoiTvleba daqanebis 

xazis azimutiT. 

Sris daqanebis xazi (nax. 38, I, xazi gd) -–Sris sagebis an saxuravis udidesi 

daxris kuTxis mwone xazia. igi mimarTebis xazis marTobulia, Zevs Sreobriobis sib-

rtyeze da mimarTulia misi daxris mimarTulebiT. am gansazRvrebidan gamomdinare-

obs, rom erTgvarovnad daqanebuli Sris sibrtyeSi SeiZleba gavataroT mimarTebis 

da daqanebis xazebis nebismieri raodenoba, magram mimarTebis yvela xazi iqneba erT-

maneTis paraleluri, erTmaneTis paraleluri iqneba agreTve daqanebis yvela xazic. 
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sxva xazi, romelic Zevs Sreobriobis sibrtyeSi da marTobulia mimarTebis xa-

zis, magram mimarTulia zemoT, daqanebis xazis sawinaaRmdegod, ewodeba Sris azeve-

bis xazi (nax. 38, I, xazi ge). 

daqanebis xazis azimuti (an, ubralod, daqanebis azimuti) aris marjvena veq-

toruli horizontaluri kuTxe, romelic aiTvleba geografiuli meridianis Crdi-

loeTi mimarTulebidan daqanebis xazis proeqciamde horizontalur sibrtyeze (nax. 

38, II, kuTxe β). daqanebis azimuti cvalebadobs Sris mdebareobis mixedviT 00-dan 

3600-mde. mimarTebis azimutisagan gansxvavebiT mas aqvs mxolod erTi mniSvneloba. 

vinaidan mimarTebis da daqanebis xazebi urTierTmarTobulia, amitom maTi azi-

mutebi gansxvavdeba 900-iT. Sesabamisad, ganvsazRvravT ra daqanebis azimuts, SeiZ-

leba gamovTvaloT mimarTebis azimutic Tu daqanebis azimutis mniSvnelobas mivu-

matebT an gamovaklebT 900-s. Sebrunebuli operaciis Catareba - daqanebis azimutis 

gamoTvla Tu viciT mimarTebis azimuti, ar SeiZleba. Tu mimarTebis dadgenisaTvis 

mniSvneloba ara aqvs Tu xazis romeli bolos mixedviT movaxdenT mis orientacias, 

e. i. azimutSi 1800-iT gansxvaveba ar cvlis mimarTebis xazis mdgomareobas sivrceSi, 

daqanebis mimarTulebis Sesaxeb amis Tqma ar SeiZleba. aq dauSvebelia 1800-iT Sec-

domis daSveba, radgan es iqneba Sris daqanebis sawinaaRmdego mimarTuleba. 

Sris ganlagebis sruli daxasiaTebisaTvis aucilebelia agreTve misi horizon-

taluri zedapiris mimarT daxris kuTxis dadgena. 

daxris kuTxe -–es aris orwaxnaga kuTxe Sreobriobis sibrtyesa da horizon-

talur sibrtyes Soris, anu vertikaluri xazobrivi kuTxe daqanebis xazsa (gd) da 

mis proeqcias (gv) Soris horizontalur sibrtyeze (nax. 38, I, kuiTxeebi α da α1). 

daxris kuTxe SeiZleba cvalebadobdes 0-dan 900-mde. Sreebis gadayiravebuli gan-

lagebisas daxris kuTxe aseve Sedgeba daqanebis sibrtyisa da horizontalur sibr-

tyeze misi proeqciisagan da ar SeiZleba aRematebodes 900-s.  

                        

                  geologiuri kompasi 

   

geologiuri agegmvisas Sris wolis elementebs zomaven geologiuri kompasiT 

(nax. 39). kompasi montaJdeba sworkuTxa firfitaze (1), romlis sigrZe 9-11 sm-ia, 

xolo sigane 7-8 sm. kompasi Sedgeba magnituri isris (5), didi limbis (wrisagan), 

romelic azimutebis gasazomad dayofilia 3600-ad (2), aseve klinometrisa (3) da 

naxevarlimbisagan (8), romelic gankuTvnilia daxris kuTxis gasazomad. didi limbi 

dagraduirebulia saaTis isris moZraobis sawinaaRmdego mimarTulebiT. igi yendeba  
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     nax. 39. geologiuri kompasi:1 - firfita; 2 - limbi; 3 - klinometri; 4 -–  
           klinometris Camketi xraxni; 5 – magnituri isari; 6 - rgoluri zam- 
           bariT damagrebuli safari mina; 7 - aretiri, 8 - naxevarlimbi 

 

iseTnairad, rom CrdiloeTis da samxreTis SemaerTebeli xazi paraleluri iyos ko-

mpasis firfitis grZeli gverdisa. limbis centrSi firfitaSi Caxraxnilia nemsi, ro-

melzedac dasmulia magnituri isari. isarma rom Tavisuflad imoZraos, masSi Camon-

taJebulia spilenZis CarCoSi Casmuli magari mineralis (aqatis an lalis) milisi; 

am ukanasknels ebjineba nemsi. kargad damagnitebuli da sworad daregulirebuli 

isari swrafad mSviddeba da Rebulobs uZrav horizontalur mdgomareobas ise, 

rom CrdiloeTi boloTi, romelic dafarulia Savi an lurji saRebaviT, mimarTu-

lia CrdiloeTi magnituri polusisaken. isris qveS, nemsze Camocmulia farTo rgo-

li, romelic damagrebulia berketis boloze -–aretirze (7). amiT SeiZleba magni-

turi isris aweva nemsidan da misi damagreba `arasamuSao~ mdgomareobaSi kompasis 

minasTan miWeriT imisaTvis, rom isris wveri ar gacvdes. 

naxevarlimbis skala dagraduirebulia kompasis firfitaze da warmoadgens na-

xevarwres, romelzedac datanilia danayofebi 00-dan orive mxares 900-mde, e. i. 

Sris daxris kuTxeebis SesaZlo cvlilebis Sesabamisad. danayofebis aTvlis dasawyi-

si (00) mdebareobs kompasis firfitis mokle gverdis Sua nawilis pirdapir, xolo 

boloebi (900) -–didi limbis CrdiloeTi da samxreTi mimarTulebebis pirdapir. da-

xris kuTxeebis aTvlas emsaxureba klinometri (Sveula), romelic Camocmulia nems-



 

 

115

ze rgolis qveS. es es ukanaskneli iWers kompasis isars. Sveulas gafarToebul na-

wilSi gaWrilia fanjara, romlis qveda kideSi gamodis Sveulas RerZis gaswvriv 

mdebare mokle wamaxvilebuli kbilana. kompasis firfitis vertikaluri mdgomareo-

bisa da misi grZeli gverdis horizontalur xazTan SeTavsebisas Sveulas kbilana 

uCvenebs 00-s, kompasis grZeli gverdis vertikaluri mimarTulebisas ki -–900. Cveu-

lebrivi klinometriT aRWurvilia kompasiT, daxris kuTxis gazomvis sizuste merye-

obs 1-dan 30-mde. Sveula magrdeba berketiT (nax. 39, 4). limbis kolofi dafarulia 

miniT, romelic damagrebulia rgoluri zambariT (6). 

didi limbis dagraduireba saaTis isris moZraobis sawinaaRmdegod da qveynis 

mxareebis Sesabamisi gadaadgileba gakeTebulia azimutebis gazomvebis dasaCqareblad 

da gasamartiveblad. nebismieri mocemuli mimarTuleba Cveulebrivi kompasiT ganisa-

zRvreba limbis CrdiloeTis SeTavsebiT magnituri isris CrdiloeT bolosTan. geo-

logiuri kompasi ki saSualebas gvaZlevs uSualod davadginoT xazis mimarTuleba, 

romelsac gazomvebisas uTavsdeba kompasis grZeli gverdi. amrigad, am SemTxvevaSi 

kompasis Crd.-samxr. xazs uTavsdeba ara meridiani, aramed nebismieri sxva xazi, rom-

lis azimutis dadgenac aris saWiro. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    nax. 40. azimutis gazomva mrgvali 
(a) da sworkuTxa (b)  fuZiani Cveuleb-
rivi kompasebiT da geologiuri kompasiT 
(g) 
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davuSvaT, im xazis mimarTuleba, romelic unda ganvsazRvroT, aris Cd 3000. 

Cveulebrivi kompasiT azimutis gazomvisas limbis Crd. mimarTulebas vuTavsebT is-

ris Crd. bolos (nax. 40, a). vumiznebT ra mocemul sagans, vxedavT, rom gansasazRv-

ravi xazi gadis Cd 3000 danayofze. Tu am xazis azimutis gazomvisas mas SevuTavse-

bT kompasis grZel gverds (danayofebi limbze datanilia saaTis isris moZraobis 

mimarTulebiT), maSin isris Crd. bolo gviCvenebs anaTvals - Ca 600 (nax. 40, b), rac 

ar Seesabameba sinamdviles. am SemTxvevaSi xazis WeSmariti mimarTeba unda gamoiT-

valos. amave mimarTulebis xazs SevuTavsoT geologiuri kompasis grZel gverds 

romlis limbi dagraduirebulia saaTis isris moZraobis sawinaaRmdego mimarTule-

biT (nax. 40, g). am SemTxvevaSi isris CrdiloeTi bolo uSualod gviCvenebs anaTva-

ls -–Cd 3000, rac zustad Seesabameba mocemul pirobebs. 

am magaliTidan gamomdinareobs geologiuri kompasiT sargeblobis ZiriTadi 

wesi: azimutis gazomvisas kompasis CrdiloeT mxares mimarTaven dasamiznebeli sa-

gnisaken, amasTan uTavseben kompasis firfitis grZel gverds (e. i. mis C-s xazs) gasa-

zomi xazis mimarTulebas da anaTvals uSualod iReben limbze kompasis magnituri 

isris CrdiloeTi bolos pirdapir. 

     

      Sris wolis elementebis gazomva geologiuri kompasiT  

 

geologiuri kompasiT Sris wolis elementebis gazomvamde unda avirCioT yve-

laze mosworebuli moedani, romelic emTxveva Sreobriobas. wolis elementebis 

gansazRvra SeiZleba ori xerxiT. 

pirveli xerxi Cveulebriv gamoiyeneba cicabod daqanebuli Sris wolis eleme-

ntebis gazomvisas. Tavdapirvelad adgenen daqanebis xazis mdebareobas da daxris 

kuTxis mniSvnelobas. amisaTvis arCeul Sris gawmendil sibrtyeze geologiuri kom-

pasi dgeba vertikalurad (kompasis vertikaluri mdgomareobisas Sveula qanaobs 

Tavisuflad), grZeli gverdiT, SveulaTi qvemoT. magnituri isari am dros damagre-

buli unda iyos (nax. 41, I). aCereben ra am mdgomareobaSi kompass, atrialeben mas 

Sris zedapirze. trialisas akvirdebian Sveulas maCvenebels da naxevarlimbze kli-

nometris mixedviT afiqsireben yvelaze did anaTvals. es iqneba Sris WeSmariti da-

xris kuTxe - a. kompasis grZeli gverdis mimarTulebiT Sris sibrtyeze gaxazaven an 

gonebiT gaavleben swor xazs - ab, romeliv gviCvenebs Sris daqanebis mimarTulebas.  

daqanebis azimutis gansazRvris mizniT kompass moatrialeben ab xazisagan mou-

cileblad misi fuZis SeTavsebamde Sris sibrtyesTan. am dros kompasis mokle gver- 
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    nax. 41. Sris wolis elementebis gazomva geologiuri kompasiT:I - daxris ku- 
           Txis gansazRvra; II - daqanebis azimutis gansazRvra; III - mimarTebis  
           xazis moZebna; IV - daqanebis azimutis gansazRvra 

 

di gviCvenebs mimarTebis xazis mimarTulebas. Semdgom, mokle gverdis moucileblad 

Sris sibrtyisagan kompasi moyavT horizontalur mdgomareobaSi (nax. 41, II). daqane-

bis azimutis gansazRvrisas aucilebelia kompasi ise daviWiroT, rom limbis Crdi-

loeTi (kompasis CrdiloeTi mxare) mimarTuli iyos Sris daqanebis mimarTulebiT. 

amis Semdeg auSveben magnitur isars da mis Crdilo boloze, kompasis limbze aiT-

vlian daqanebis azimutis mniSvnelobas. vinaidan daqanebis azimuti mimarTebis azi-

mutisagan 900-iT gansxvavdeba, mimarTebis azimuti SeiZleba ar vzomoT, aramed ga-

moviTvaloT. amisaTvis daqanebis azimutis sidides miumatebT an gamovaklebT 900-s. 

mag., Tu daqanebis azimutia Ca 300, maSin mimarTebis azimuti iqneba sa 1200 da Cd 

3000. am ori anaTvalidan iReben mas, romeliv mdebareobs CrdiloeT rumbebSi (Cd 

3000), magram iwereba orive: Cd 300/sa 120. 

Sris wolis elementebis gazomvis meore xerxi karg Sedegebs iZleva Sreebis 

damreci ganlagebisas. am SemTxvevaSi Tavdapirvelad gamoarkveven ara daqanebis xa-

zs, aramed Sris mimarTebis xazs. geologiur kompass vertikalur mdgomareobaSi 

grZeli gverdiT deben Sris zedapirze da moabruneben ra, pouloben iseT mdgoma-

reobas, rodesac Sveula uCvenebs nols naxevarlimbze (nax. 41, III). yuradReba unda 

mivaqcioT, rom kompasi rCebodes mkacrad vertikalur mdgomareobaSi, xolo misi 

grZeli mxare emTxveodes Sris sibrtyes. klinometris nulovani anaTvalis povnisas 
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kompasis grZeli gverdi Tanxvdeba gasazomi Sris sibrtyis mimarTebis xazs. mimarTeb-

is mimarTulebiT, kompasis grZeli gverdis gaswvriv, gaavleben xazs (gd). daqanebis 

xazis mosaZebnad kompass fuZiT deben Sris zedapirze, uTavseben ra mis mokle gve-

rds mimarTebis xazs; am mdgomareobaSi kompasis grZeli gverdi Tanxvdeba daqanebis 

xazs. daqanebis azimuts zomaven zemoT aRwerili xerxiT (nax. 41, II). mimarTebis azi-

muti iseTnairad gamoiTvleba, rogorc cicaboddaqanebuli Sris SemTxvevaSi, magram 

igi SeiZleba uSualodac gaizomos, risTvisac Sris mimarTebis xazs uTavseben kompa-

sis grZel gverds. amasTan isris boloebi gviCveneben mimarTebis ori azimutis anaT-

vals (nax. 41, IV). daxris kuTxis gasazomad geologiuri kompasi kvlav mohyavT ver-

tikalur mdgomareobaSi da grZel gverds uTavseben daqanebis xazs. daxris kuTxis 

mniSvneloba aiTvleba kompasis Sveulas mixedviT (nax. 41, I). 

daqanebis da mimarTebis azimutebis Cawerisas, kuTxis garda (gradusebSi) asoe-

biT (Ca, sa, sd, Cd) iwereba agreTve azimuturi meoTxedic, romelSic mdebareobs es 

kuTxe. wolis elementebis Canaweri aseTnairia: 

daq. az. Cd 320   42; mim. az. Ca 50  

gradusebis aRniSvna ar iwereba, raTa ar SegveSalos gradusi nolSi. gadayi-

ravebuli Sreebis wolis elementebis gazomva da Cawera xdeba iseTnairad, rogorc 

normalurad ganlagebul SreTa SemTxvevaSi, mxolod Canawers daemateba, rom Sre-

ebi gadayiravebulia. 

wolis elementebis zusti gazomva miiRweva mravaljeradi sakontrolo gazo-

mvebiT. vertikalurad ganlagebuli Sreebis, daikebis, ZarRvebis, rRvevis sibrtyeeb-

is, klivaJis napralebis wolis elementebis gansazRvrisas unda gaizomos mxolod 

mimarTebis azimuti. am mizniT kompass horizontalur mdgomareobaSi, grZeli gver-

diT miadeben Sris, ZarRvis an sxva obieqtis sibrtyes. amasTan isris boloebi gviC-

veneben Sris mimarTebis azimutis anaTvlebs. daqanebis azimutis gazomva am SemTxve-

vaSi SeuZlebelia, radgan Sris vertikaluri mdgomareobisas daqanebis xazis proeq-

cia horizontalur sibrtyeze gamoixateba wertiliT. 

zogjer aseve saWiroa mimarTebis gazomva iseT pirobebSi, rodesac daqanebis 

mimarTuleba da daxris kuTxe gaurkvevelia. aseTi SemTxvevebi xSiria rTuladdis-

locirebul da amasTan arasakmarisad gaSiSvlebul raionebSi. Sris gamoweuli qe-

dis an xazobrivad wagrZelebuli lodebis dadgenis Semdeg, romlebic Sris zedapi-

rze gamosvlis proeqcias warmoadgenen, gazomvebs Semdegnairad atareben:dgebian 

Sris gamosavlis xazis erT boloSi da icqirebian mis sapirispiro boloSi romeli-

me mocilebuli wertilsaken; kompass mimarTaven CrdiloeTi mxriT samizne werti 
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lisaken da SeuTavseben mis grZel gverds dasamiznebel xazs, xolo anaTvals aseve 

aiReben magnituri isris Crdilo boloze. Semdeg sazRvraven azimutur meoTxeds 

da Sris daqanebis mimarTulebas qveynis mxareebis mimarT da monacemebs Caiweren Se-

mdegnairad:mimarTeba Ca 40, daqaneba sa 130. mimarTebis azimutis meore mniSvneloba 

gansxvavebuli iqneba 1800-iT (e. i. sd 220). 

geologiuri dakvirvebebisas zogjer zomaven Sris azevebis azimutsac. mas ise-

Tnairad sazRvraven, rogorc daqanebis azimuts, mxolod anaTvals aiReben kompasis 

magnituri isris samxreT boloze. sxvagvarad, azevebis azimutis mniSvneloba SeiZ-

leba miviRoT Tu misi daqanebis azimuts mivumatebT (an gamovaklebT) 1800-s.  

geologiuri kompasiT gazomili azimutebi aris magnituri da xSirad mniSvne-

lovnad gansxvavdebian WeSmaritisagan (geografiulisagan), vinaidan magnituri da 

geografiuli meridianebi erTmaneTs ar emTxvevian. `WeSmariti azimutis~ misaRebad 

Semotanilia Sesworeba magnitur mixrilobaze, e. i. geografiuli da magnituri 

meridianebis mimarTulebebs Soris kuTxeze. dedamiwis sferos TiToeuli nawilisa-

Tvis magnituri mixrilobis sidide periodulad icvleba, amitom gamoiTvleba, qve-

yndeba specialur tabulebSi da mieTiTeba detalur rukebze. magnituri isris mix-

riloba aris dasavluri da aRmosavluri, xolo misi sidide meryeobs gradusis um-

niSvnelo nawilidan  10-130-mde da meticaa. Sesworebebi SeaqvT Semdegnairad:aR-

mosavleTi mixrilobis sidide emateba Catarebuli gazomvis sidides, xolo dasav-

leTisa -–mas akldeba. mag., mixriloba γ -a 7, magnituri azimutis ganazomi β - sa 

100; WeSmariti azimuti  α = β + γ = 100 + 7 = sa 107 (nax. 42,I). mixriloba γ - d 10, ga-

zomili azimuti Ca 80; WeSmariti azimuti α = β - γ = 80 – 10 = Ca 70 (nax. 42, II). Ses-

woreba magnitur mixrilobaze SeiZleba SevitanoT geologiuri kompasiT sargeb-

lobis win, Tu limbs nulovani danayofiT (an 3600-iani danayofiT) movatrialebT 

CrdiloeTis aRmniSvnel niSanTan (C)  SedarebiT imdeni danayofiT, romelic Seesa-

bameba mocemul raionSi magnitur mixrilobas:aRmosavluri mixrilobisas -–saaTis 

isris moZraobis mimarTulebiT, xolo dasavluri mixrilobisas ki–sawinaaRmdego mi-

marTulebiT. amis Semdeg kompasiT gazomili azimutebis maCveneblebi iqneba WeSmari-

ti geografiul meridianTan SefardebiT. 

 

 

 

 



 

 

120

 

    nax. 42. sqema, romelic gviCvenebs Sesworebis Semotanas magnitur mixriloba- 
           ze:I - aRmosavleTis mixrilobis SemTxvevaSi; II - dasavleTis mixri- 
           lobis SemTxvevaSi; α  - WeSmariti azimuti; β - magnituri azimuti; γ  
           - magnituri mixriloba 

 

              

          Sris wolis elementebis datana rukaze 

  

43-e naxazze naCvenebia Sris wolis elementebis aRniSvnebi geologiur rukaze 

Sreebis ganlagebisas sxvadasxva pirobebSi:horizontaluri (a), normalurad daxri-

li (b), gadayiravebuli (g) da vertikaluri (d). amasTan, niSnis grZeli xazi Seesa-

bameba Sris WeSmarit mimarTebas, xolo mokle -–misi WeSmariti daqanebis mimarTu-

lebas. Sris wolis elementebis rukaze daitaneba rogorc transportiris saSua-

lebiT, aiTvleba ra azimuti WeSmarit meridianTan SefardebiT (es meTodi Zalze 

iolia da aq ar ganixileba), aseve geologiuri kompasis meSveobiT.  

geologiur rukaze Sris wolis elementebis dasatanad geologiuri kompasis 

meSveobiT, upirveles yovlisa saWiroa rukis orientaciaSi moyvana qveynis mxareebis 

mimarT (nax. 44, I). Semdeg rukas toveben ra uZravad, masze deben kompass da grZe-

li gverdiT atrialeben Sris gamosavlis wertilis siaxloves (a wertili) ise, 

rom isris CrdiloeTi bolo uCvenebdes gazomil daqanebis azimuts (ix. nax. 44, II). 

aseT mdgomareobaSi kompasis grZel mxares gaivlis daqanebis xazis horizontaluri 

proeqcia, xolo mokle mxares daemTxveva mimarTebis xazi. daxris kuTxis mniSvnelo- 
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    nax. 43. Sreebis Tarazuli (a), normaluri (b), gadayiravebuli (g) da vertika- 
           luri (d) ganlagebis aRmniSvneli pirobiTi niSnebi geologiur rukaze 

 

 

    nax. 44. Sreebis wolis elementebis datana rukaze geologiuri kompasis daxma- 
          rebiT I - rukis orientireba; II - daqanebis da mimarTebis xazebis da- 
          tana (Sesworebis SetaniT mixrilobaze) 

 

ba Caiwereba Sris wolis elementebis aRmniSvneli niSnis kuTxeSi (nax. 44, II; daq. 

az. Ca 50 ˂60). kompasis (da ara transportiris) saSualebiT wolis elementebis 

rukaze datanisas mxedvelobaSi unda gvqondes, rom kompasis limbi Semobrunebuli 

iyos mixrilobis Sesabamis maCvenebelze gradusebSi, winaaRmdeg SemTxvevaSi rukaze 

datanili iqneba ara WeSmariti, aramed magnitur mixrilobaze Seusworebeli mona-

cemebi. 
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   daxrilad ganlagebuli Sreebis gamosaxva geologiur rukasa 

                      da Wrilebze  

 

geologiur rukaze daxrilad ganlagebuli Sreebi gamoisaxeba sxvadasxva siga-

nis zolebis rigebis saxiT, romlebic warmoadgenen dedamiwis zedapirze Sreebis ga-

mosavlebs da romlebic erTmaneTs cvlian asakobrivi TanmimdevrobiT daqanebis an 

azevebis mimarTulebiT. am zolebis sigane damokidebulia Sreebis simZlavrsa da 

daqanebis kuTxeze, agreTve adgilis reliefze. normalurad daxrili ganlagebisas 

Sreebi ecemian ufro axalgazrda naleqebis ganlagebis mimarTulebiT, xolo gada-

yiravebulis SemTxvevaSi -–piriqiT. 

 

    nax. 45. daxrilad ganlagebuli SreebiT agebuli raionis geologiuri ruka da  
           geologiuri Wrili. karbonuli: 1 - zeda seqciis saSualo Semadgen- 
           lobis lavebi, 2 - Sua seqciis mJave Semadgenlobis lavebi, 3 -–qveda 
           seqciis konglomeratebi; devonuri: 4 - zeda seqciis kenWnari, 5 -  
           Sua seqciis qviSaqvebi kenWebiT, 6 - qveda seqciis qviSaqvebi; 7 - Sris  
           wolis elementebi 
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45-e naxazze mocemulia 1:50000 masStabis geologiuri ruka daxrilad ganla-

gebuli Sreebis gamosaxulebiT. masze yvela qani daxrilia Crdilo-aRmosavleTisa-

ken, risi Semowmebac advilia, Tu avagebT Wrils ab xazis gaswvriv. Sreebi ar SeiZ-

leba daxrili iyos samxreT-dasavleTisaken, radgan am SemTxvevaSi Zveli naleqebi 

ganlagdeboda axalgazrdaze, rac gamoricxulia Sreebis normaluri ganlagebisas. 

Wrilis agebisas Sreebis monoklinurad ganlagebis ubanSi Wrilis xazi unda 

SeirCes Sreebis mimarTebis marTobulad, e. i. daqanebis xazis gaswvriv. am SemTxve-

vaSi Sreebis daxris kuTxe Wrilze iqneba WeSmariti. Wrilis ageba iwyeba Cveuleb-

riv, topografiuli profilis gamoxazviT. Tu rukaze ar aris miTiTebuli wolis 

elementebi, maSin Sreebis daxris kuTxis gasagebad aucilebelia Wrilis xazma orj-

er gadakveTos romelime Sris sagebi an saxuravi, e. i. gaiaros mis `fanjaraSi~ an 

`narCenSi~, SevaerTebT ra am Sris sagebis an saxuravis wertilebs, miviRebT misi 

daxris kuTxes Wrilze. yvela sxva Sre unda gatardes am Sris daqanebis mixedviT, 

ise, rom SenarCunebuli iyos mudmivi simZlavre, Tu ar aris monacemebi misi cvli-

lebis Sesaxeb. roca rukaze miTiTebulia wolis elementebi, Sreobriobis sazRvrebs 

Wrilze atareben zedapirze Sreebis gamosavlebis wertilebidan maTi WeSmariti 

daxris kuTxis Sesabamisad -–im SemTxvevaSi, Tu Wrilis xazi gadis Sreebis mimarTe-

bis marTobulad. 

damrecadganlagebuli Sreebis geologiuri Wrilebis ageeba xdeba horizonta-

lurad ganlagebuli qanebis QWrilebis analogiurad. 

                       

                     naoWa aSlilobebi 

   

saxelmZRvanelos am nawilSi yuradRebas SevaCerebT qanebis ganlagebis umTav-

resi naoWa formebis daxasiaTebasa da maT gamosaxvaze geologiur rukaze. 

naoWebi ewodeba qanebis Sreebis gadaRunvebs. amgvarad, naoWi warmoadgens Sre-

ebis gadaRunvas, romelsac SeiZleba qondes nebismieri mdebareoba sivrceSi. Sris 

gadaRunva SeiZleba mimarTuli iyos qvemoT, zemoT da nebismier sxva mxares (nax. 

48). naoWebi warmoiSoba qanebis Sreebis moZraobis Sedegad sxvadasxva Zalebis zemo-

qmedebiT. maT aqvT Zalize mravalferovani forma da zoma. naoWa formebi warmoi-

Soba ara marto Sreobriv qanebSi:SeiZleba SenaoWdes brtyeli da linzismagvari 

sxeulebi da amonTxeuli qanebis masivebi. umetes SemTxvevaSi naoWa formebi aris 

qanebis Tavdapirveli horizontaluri an damrecadganlagebuli wolis Secvlis ni-

Sani da ufro martivi pirveladi naoWebis garTuleba. 



 

 

124

                      

                   naoWis elementebi 

  

    yovel naoWa formaSi gamoiyofa misi Semdegi nawilebi anu elementebi (nax. 

46): 

 

    nax. 46. ori mezobeli naoWis sqematuri gamosaxuleba maTi elementebis (I),  
           naoWis RerZuli sibrtyis da RerZis (II) CvenebiT gegmaze da WrilSi  

 

frTebi -–naoWis gverdebia, romlebic warmoadgenen moRunuli Sris an qanebis 

sxeulebis or, metnaklebad swor, xSirad brtyel urTierTsawinaaRmdego nawils. 

klite -–naoWis erTi frTis meoreSi gadaRunvis an gadasvlis ubania, e. i. naoWis 

frTebis Sekvris adgili. guli -–naoWis Siga nawilia, romelic moTavsebulia fr-

Tebsa da klites Soris. naoWis kuTxe anu kuTxe naoWis wverosTan, Sedgenilia nao-

Wis zedapirebis gagrZelebiT maT gadakveTamde. naoWis wvero ewodeba maqsimaluri 

gadaRunvis wertils naoWis klitis ganivkveTSi. 

RerZuli sibrtye (zedapiri) aris sibrtye an zedapiri, romelic naoWs hyofs 

gaswvriv or tol nawilad ise, rom kuTxe naoWis wverTan mis mier iyofa Tanabrad. 

naoWis Sarniri -– naoWis nebismieri Sris zedapiris gadakveTis kvalia RerZuli si-

brtyiT (zedapiriT). naoWis Sarniri warmoadgens xazs, romelic gadis erTi Sris 

zedapiris maqsimaluri gadaRunvis wertilebis gaswvriv. yovel naoWSi imdeni Sar-

niria, ramdenic Srea masSi. naoWebis Sarnirebi SeiZleba azevdes, daiZiros, gaiRunos 

da daitotos. RerZi anu naoWis RerZuli xazi aris naoWis RerZuli zedapiris ho-

rizontaluri zedapiriT gadakveTis xazi. naoWis RerZi, Sarnirisagan gansxvavebiT, 
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ganlagebulia rogorc erT SreSi, aseve aerTebs im Sreebis gadaRunvis maqsimumebs, 

romlebic ikveTebian horizontaluri zedapirebiT. 

naoWis frTis daxris kuTxe izomeba xazobrivi (brtyeli) kuTxiT, romelic Se-

dgeba frTis zedapiris daqanebis xaziT da misi proeqciiT horizontalur sibrtye-

ze. igi SeiZleba icvlebodes 00-dan 900-mde. naoWebis gadayiravebul frTebSi es 

kuTxe aseve ar aRemateba 900-s.  

                      

                     naoWebis tipebi   

 

yvela naoWa forma, maTSi qanebis Sreebis ganlagebis mixedviT, iyofa or jgu-

fad:antiklinur da sinklinur naoWebad.  

antiklinuri naoWisaTvis damaxasiaTebelia, rom rogori formac ar unda hqo-

ndes mas, guli yovelTvis agebuli iqneba SedarebiT Zveli SreebiT, vidre frTebi. 

sinklinuri naoWis gulSi SedarebiT axalgazrda qanebia, vidre frTebze. 

antiklinuri naoWebis gansazRvra, rogorc amozneqilis an amozneqilobis zem-

oT mimarTulis, xolo sinklinuris -–rogorc Cazneqilis an gadaRunvis qvemoT mim-

arTulis, arasworia, vinaidan amas zogjer mivyavarT araswor warmodgenebamde maTi 

formebis Sesaxeb. Sreebis gadaRunva naoWebSi araiSviaTad mimarTulia ara zemoT an 

qvemoT, aramed ama Tu im mxares. mxolod erTi niSniT Sreebis frTebze daxris mixe-

dviT, e. i. maTi daxriT gulisaken an gulidan, ar SeiZleba antiklinuri formis 

garCeva sinklinurisagan. 

 

   nax. 47. maraoseburi naoWebi: I-II - araswori, Sreebis asakis gansazRvris ga- 
         reSe, II da IIII - WeSmariti, Sreebis asakis da daqanebis gaTvaliswinebiT 
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    nax. 48. naoWebis tipebi:I - daculobis xarisxis mixedviT:aradenudirebuli 
          (a) da moWrili (denudirebuli) (b) (punqtiriT naCvenebia naoWebis denu- 
          direbuli - "haeruli" nawilebi); II - RerZuli zedapirebis (punqtiri) 
          da Sreebis daqanebis mdgomareobis mixedviT; III - gulis SekumSvis xasi- 
          aTis mixedviT; IV - frTebis simaRlis da siganis mixedviT; V - cru  
          formebi:antiformuli af da sinformuli sf  naoWebi dawolili sink- 
          linebis (a) da antiklinebis (b) sxeulze  

 

gansakuTrebiT Zalze rTulia am sakiTxis gadawyveta eroziiT gadaWril nao-

WebSi. motanil Wrilze (nax. 47, I) naCvenebia naoWi, romelic TiTqos gadaRunviT 

mimarTulia qvemoT, e. i. aqvs sinklinuri forma. meore QWrilze (nax. 47, II) SeiZ-

leba davrwmundeT, rom es ase ar aris. Zalze did Secdomas dauSvebdnen, Tu dai-

wyebdnen WaburRilis burRvas naoWis RerZze, siRrmeSi, mis gulSi, qvanaxSiris das-

tis gaWris mizniT, romelic gamodis zedapirze (daStrixulia naxazze). ragind Rr-

mad ar gaeburRaT, am dastas antiklinuri (maraoseburi) naoWis gulSi ver Sexvde-

bodnen. amitom naoWis forma yovelTvis stratigrafiuli meTodiT unda ganisazR-

vros –frTebze da gulSi qanebis Sreobriobis Tanmimdevrobisa da asakis mixedviT. 

Tu vixelmZRvanelebT mxolod Sreebis daxriT, maSin sinklinuri naoWic SeiZleba 

antiklinurad miviRoT (nax. 47, II, III). 

naoWebi iSviaTad inarCuneben mTlian formas dedamiwis qerqSi (nax. 48, Ia). Cve-

ulebriv, isini dedamiwis zedapirul nawilSi moWrilia–eroziiT (nax. 48, Ib, III). 

antiklinuri naoWebi Cveulebriv gadaWrilia TaRur nawilSi (kliteSi), romelic 

SedarebiT axalgazrda qanebiTaa agebuli, maSin, rodesac gulSi SiSvldeba ufro 

Zveli warmonaqmnebi. sinklinuri naoWebi ki erodirebulia gverdiT nawilebSi, xo-

lo maTi guli, romelic agebulia ufro axalgazrda naleqebiT, ufro kargadaa 

SenarCunebuli, vidre frTebis amgebeli qanebi. amitom naoWebis sruli formis res-

tavraciis dros aucilebelia gaviTvaliswinoT Sreebis daxra da SefardebiTi asaki 

naoWis darCenil nawilebSi da aRvadginoT gadaWrili (daSlili) nawilebi. erozi-

iT ganadgurebul naoWebis nawilebs, romlebic aRdgenilia da Wrilze gamosaxulia 
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punqtiriT, ewodeba naoWebis `haeruli~ nawilebi (nax. 48, I, III). naoWebis tipebis 

klasifikaciaSi gaTvaliswinebulia sruli formebi, amitom esa Tu is naoWi Tavisi 

formiT ganiv vertikalur WrilSi rom mivakuTvnoT garkveul tips, aucilebelia 

aRvadginoT misi moWrili nawilebi, vaCvenoT isini WrilSi `haeruli~ nagebobis sa-

xiT.  

antiklinur da sinklinur naoWebs Soris morfologiurad Zalze mravalfero-

vani tipebi gamoiyofa. morfologiuri niSniT naoWebis tipebad dayofis mTavar pri-

ncips warmoadgens naoWis RerZuli zedapiris mdebareobis gaTvaliswineba horizon-

taluri zedapiris an frTebis daqanebis mimarT. amas garda, naoWebi tipebad iyofa 

kliteebSi Sreebis gadaRunvis xasiaTiT, simaRliT, SekumSvis xarisxiT, sididiT da 

sxva niSnebiT. 

RerZuli zedapiris mdebareobisa da frTebis daqanebis mixedviT arCeven naoWe-

bis Semdeg tipebs (nax. 48, II). swor naoWebs (sxvagvarad uwodeben normalurs an 

simetriuls) aqvT vertikalurad ganlagebuli RerZuli zedapirebi da, Sesabamisad, 

frTebis erTnairi daxris kuTxeebi. irib naoWebSi (zojer maT uwodeben daxrils) 

RerZuli zedapiri daxrilia, maTi frTebi ecema sapirispiro mimarTulebiT,  sxvada-

sxva kuTxiT. gadayiravebul (anu daxril) naoWebs aqvT daxrili an Zalze damreci 

RerZuli zedapirebi, xolo maTi frTebi ecema erTi mimarTulebiT. dawolili nao-

Webi xasiaTdebian RerZuli zedapirebis horizontaluri an TiTqmis horizontaluri 

ganlagebiT. gadabrunebul (sxvagvarad -–dayvinTul) naoWebs aqvT RerZuli zedapi-

ri, romelic vertikaluri mdgomareobidan gadaxrilia 900-ze meti kuTxiT. aseTi 

naoWis wvero an klite mimarTulia misi fuZisaken. 

arsebuli naoWebis (gansakuTrebiT izoklinuri) meoradi SenaoWebis SemTxvevaSi  

SeiZleba warmoiSvas antiklinuri naoWebis cru formebi (axalgazrda qanebiT age-

buli guliT) -–antiformuli naoWebi, aseve sinklinuri naoWebis cru formebi (gu-

lSi ufro Zveli qanebiT, vidre frTebze) -–sinformuli naoWebi (nax. 48, V). 

naoWis kuTxis da amasTanave frTebis SekumSvis xarisxis mixedviT gamoiyofa Ria, 

anu Cveulebrivi martivi naoWebi, romlebSic wverosTan kuTxe yovelTvis naklebia 

1800-ze (nax. 48, III). Ria SeiZleba iyos swori, iribi, gadayiravebuli, dawolili da 

gadabrunebuli naoWebi. SekumSul anu izoklinur naoWebSi frTebi ganlagebulia 

paralelurad an TiTqmis paralelurad. aseTi naoWis kuTxe nolis tolia an mas-

Tan axlos mdgomi mniSvneloba aqvs. izoklinuri SeiZleba iyos swori, gadayirave-

buli, dawolili da gadabrunebuli naoWebi. iribi naoWi ar SeiZleba iyos izok-

linuri, vinaidan misi frTebi ar aris erTmaneTis paraleluri da sxvadasxva daqa-
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nebis mqonea. SekumSul anu maraosebur naoWebs aqvT SekumSuli guli. maraoseburi 

naoWebi SeiZleba iyos swori, iribi, iSviaTad gvxvdeba daxrili da kidev ufro 

iSviaTad dawolili. 

kliteSi Sreebis gadaRunvis formis mixedviT arCeven naoWebs farTo sinusoi-

duri (talRiseburi), viwro rkalismagvari da mkveTrad dakuTxuli kliteebiT. na-

oWebis ukanasknel formas ewodeba kuTxovani. 

simaRlisa da siganis Sefardebis mixedviT gamoiyofa naoWebis Semdegi saxee-

bi:brtyeli (dabali, farTo), romelSic sigane bevrad aRemateba simaRles, maRali 

(viwro), romelSic simaRle metia siganeze da Tanabari (saSualo), sadac simaRlis 

da siganis Sefardeba daaxloebiT aris 1:1 -–1:2 (nax. 48, IV). 

im naoWebs Soris, romlebic formiT gansxvavdebian zemoaRwerilisagan, SeiZle-

ba davasaxeloT safexuriseburi (muxliseburi) naoWi anu fleqsura (nax. 49, I). faq-

tobrivad igi warmoadgens ori gadaRunvis (antiklinuri da sinklinuri) Sexamebas 

horizontalur an damrecadganlagebul SreebSi. farTo brtyeli klitis da cica-

bo frTebis mqone, muxliseburad moRunul naoWebs ewodeba skivriseburi anu kolo-

fiseburi (nax. 49, II). es naoWebi ganivkveTSi gamoiyureba rogorc urTierTsapirispi-

ro mxares mimarTuli ori muxlismagvari gadaRunvis SeuRleba. 

 

    nax. 49. naoWebis tipebi:I - safexuriseburi anu muxliseburi - fleqsurebi; II  
          – skivrisebri (kolofisebri); III - diapiruli (a - SeWris birTvebi)  
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rTul naoWebs, romelTa Sreebi kliteSi aSmuSvnilia rRvevebiT, rac gamowve-

ulia gulis plastiuri qanebis amoweviT da SemoWriT (marili, TabaSiri, rbili 

Tixebi) ewodeba diapiruli (nax. 49, III). maTTan da qveSmdebare marilqveSa fenebTan 

xSirad dakavSirebulia gazisa da navTobis sabadoebi. diapiruli naoWis guls uwo-

deben SemoWris guls. mas xSirad aqvs svetis-, Stokismagvari da zemoTken gafar-

Toebuli, gadabrunebuli wveTismagvari formac ki. diapiruli naoWebisaTvis damaxa-

siaTebelia Sreebis simZlavris Semcireba SemoWris gulis zemoT da maTi dawyveta. 

Tu naoWis qveda nawilSi guli xvrets qanebs, maSin zeda nawilSi Sreebi SeiZleba 

mxolod gaiRunos gulis zemoT. 49-e naxazze naCvenebia msgavsi struqturebi halo-

genuri naleqebiT agebuli guliT. diapiruli naoWebi warmoadgenen plikaturidan 

(uwyveti) diziunqtiuri (rRveviTi) tipis aSlilobebSi gardamaval anu Sereul 

teqtonikur formebs. 

          

    naoWebis gamosaxva geologiur rukaze da Wrilebze 

 

wina nawilSi aRwerili iyo naoWa formebis umTavresi tipebi, naCvenebi iyo, 

Tu rogor gamoiyurebian isini ganiv vertikalur WrilebSi. naoWebi moculobiTi 

struqturul-teqtonikuri formebia. dedamiwis qerqSi isini umTavresad ganlagebu-

li arian kompleqsebad an sistemebad, warmoadgenen ra danaoWebad, e. i. antiklinu-

ri formebis sinklinurTan Sexamebas. magram araiSviaTad gvxvdeba agreTve izolire-

buli naoWa warmonaqmnebic; es SeiZleba iyos paraleluri wagrZelebuli struq-

turebi an erTmaneTisagan ramdenadme dacilebuli, calkeuli formis rigebi (nax. 

50). zogjer isini ganlagebuli arian izolirebulad an aramudmivi xazobrivi ori-

entaciis mqone rigebad. naoWebi aseve SeiZleba daitotos an SeerTdes konebad, da-

iZiros da azevdes.  

naoWebis Sexamebis da gegmaSi ganlagebis yvela es forma Zalze kargad SeiZ-

leboda gadevnebuliyo dedamiwis zedapiris reliefSi, naoWebi rom mTlianad Sena-

rCunebuliyo da ar daSliliyo denudaciuri procesebis Sedegad. maSin aseTi naoWa 

raionis geologiuri ruka Zalze martivi iqneboda. vinaidan am SemTxvevaSi dedami-

wis zedapiri warmodgenili iqneboda yvelaze axalgazrda naoWa qanebis uwyveti 

safariT, Sesabamisad, am raionis geologiur rukaze pirobiTi niSniT naCvenebi iqne-

boda yvelaze zeda Sre, Tumca is intensiurad iqneboda danaoWebuli qveSmdebare 

qanebis SreebTan erTad (nax. 48, Ia). magram bunebaSi, dedamiwis zedapirze, Zalze 

iSviaTadaa SenarCunebuli pirveladi, aradenudirebuli, naoWa formebi. zedapirze 



 

 

131

naoWebis ngreva (denudacia) Cveulebriv mimdinareobs maTi formirebis procesis Ta-

nadroulad. umetesad iWreba reliefis azevebuli, amaRlebuli ubnebi -–TaRebi, 

anu antiklinebis kliteebi da sinklinuri naoWebis frTebi. amis Sedegad dedamiwis 

zedapirze SiSvldeba ufro Zveli qanebi, romlebic ageben antiklinuri formebis 

guls. sinklinur naoWebSi ufro axalgazrda Sreebi denudaciis Semdeg SeiZleba 

darCes dauSleli an ama Tu im xarisxiT nawilobriv moWrili. dedamiwis zedapirze 

sinklinuri naoWebis gulSi, sinformuli naoWebis garda (nax. 48, V) yovelTvis gan-

lagebuli iqneba SedarebiT ufro axalgazrda Sreebi, vidre frTebze (nax. 48, Ib, 

II, III). 

 dedamiwis qerqis danaoWebuli, Zlier denudirebuli zedapiris mqone raione-

bis geologiur rukebze SeimCneva sxvadasxva asakis qanebis ganlagebis Zalze Wreli 

suraTi. isini gamoiyurebian rogorc gawelili paraleluri, TavSeyrili da daci-

lebuli, zigzagiseburi, rkaliseburi da koncentriuli zolebi, romlebic xan ikum-

Sebian, xan farTovdebian, zogjer ki isolebian. qanebis ganlagebis aseTi rTuli su-

raTi geologiur rukaze aixsneba mravalferovani naoWa struqturebis sxvadasxva 

nawilebis gaSiSvlebiT dedamiwis denudirebul zedapirze. geologiur rukaze Sris 

naoWa ganlagebis ZiriTad niSans warmoadgens qanebis zolebis (Sreebis) simetriul-

ad ganmeorebadi mdebareoba centralur arawyvil zolTan (an ubanTan) mimarTeba-

Si, romelic Seesabameba naoWis Sida nawils da warmoadgens struqturis guls. an-

tiklinuri naoWebis gamocnoba geologiur rukaze SeiZleba SedarebiT axalgazrda 

qanebis zolebis simetriuli ganlagebiT centralur, ufro Zvel kent ubanTan (igi-

ve naoWis gulTan) mimarTebaSi. sinklinur naoWebSi, gegmaSi, piriqiT, centraluri 

kenti ubani (naoWis guli) agebulia SedarebiT axalgazrda qanebiT, vidre mis mima-

rT simetriulad da Tanmimdevrulad ganlagebuli ufro Zveli qanebis zolebi. 

yvela sinformul struqturaSi SeiniSneba sapirispiro Tanmimdevroba. 

vnaxoT, Tu rogor gamoisaxeba naoWa formebis sxvadasxva tipebi geologiur 

rukaze, horizontaluri reliefis pirobebSi (nax. 50). 

swori-normaluri, anu simetriuli naoWebi gegmaSi xasiaTdebian sapirispiro 

frTebze Sreebis gamosavlis erTnairi siganiT. es aixsneba frTebis erTnairi daqane-

biT.  

iribi naoWebi asimetriulia. maTi frTebis daqaneba sxvadasxvaa, amitom geolo-

giur rukaze qanebis Sreebi erT frTaze gamoCndeba SedarebiT viwro zolebis sax-

iT, xolo mopirdapire frTaze, sadac Sreebs naklebi daxra aqvT, igive qanebis zo-

lebi Sesabamisad SedarebiT ufro farTo iqneba. iseve, rogorc swor naoWSi, irib- 
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    nax. 50. sxvadasxva naoWis formebi geologiur rukasa da Wrilze:a -–xazob- 
          rivi, b - skivrisebri, g - iribi (miaqcieT yuradReba naoWebis Sreebis 
          gamosavlebis siganes frTebze); d - TaRebi, e - braqiformuli (О - nao- 
          Webis RerZebi) 
 

Siac frTebi yovelTvis daxrilia sapirispiro mimarTulebiT. rogorc cnobilia, 

Sris gamosavlis sigane horizontalur zedapirze damokidebulia mis simZlavresa 

da daxris kuTxeze. Sris mudmivi WeSmariti simZlavrisas misi gamosavlis sigane Se-

darebiT didi iqneba damreci daqanebisas da ufro patara cicabo daqanebisas. ver-

tikaluri ganlagebisas Sris gamosavlis sigane toli iqneba WeSmariti simZlavrisa. 

yvelaferi es aucileblad unda gaviTvaliswinoT geologiuri rukis kiTxvisa da 

naoWa struqturebis tipebis garkvevisas.  
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geologiur rukebze gadayiravebuli anu daxrili naoWebi swori da iribi nao-

Webisagan gansxvavdebian mxolod frTebis calmxrivi daqanebiT. gadayiravebuli nao-

Wis erT frTaze Sreebi daxrilia gulidan gverdze, xolo mopirdapireze ganlage-

bulia mis qveS. es frTa antiklinur gadayiravebul naoWSi gadatrialebulia. ga-

dayiravebul naoWebSi SedarebiT damrecad daxrili frTis Sreebis gamosavlis si-

gane ufro metia, vidre cicabod daxrili frTis SemTxvevaSi. 

izoklinuri naoWebi, gaaCniaT ra frTebis erTnairi daxra, gegmaSi xasiaTdebian 

Sreebis (zolebis) gamosavlebis erTnairi siganiT gulis mimarT sapirispiro frTeb-

ze. swor izoklinur naoWebSi frTebs aqvT vertikaluri mdgomareoba da amitom 

zedapirze gamosavlis sigane toli iqneba Sreebis WeSmariti simZlavrisa. daxril 

an gadayiravebul izoklinur naoWebSi Sreebis gamosavlis sigane frTebze iqneba 

erTnairi, frTebis daqaneba ki calmxrivi. 

maraosebur naoWebSi,–rogorc antiklinur, ise sinklinur formebSi, imis da mi-

xedviT, Tu ramdenadaa maTi nawilebi denudirebuli, SesaZlebelia Sreebi sxvadasx-

vanairad iyos daqanebuli gulis mimarT. swor formebSi Sreebis gamosavlebis siga-

ne zedapirze mopirdapire frTebze erTnairia, xolo iribSi - sxvadasxva. magram 

zogierT denudaciur WrilSi antiklinur maraosebr formebs aqvT Sreebis iseTi 

daqaneba, rogorc sinklinurs, xolo sinklinurs ki piriqiT, rogorc normalur an-

tiklinur naoWebs. Sreebis daqanebis aseTi cvlileba kargad SeiZleba gavarCioT 

48, III naxazze. 

 

    nax. 51. naoWebis frTebis Sekvris tipebi: periklinuri da centriklinuri (О -  
           naoWebis RerZebi) 
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naoWebis periklinuri daboloeba anu antiklinuri naoWebis frTebis perikli-

nuri Caketva da sinklinuri naoWebis frTebis centriklinuri Caketva geologiur 

rukebze SeiniSneba Sreebis ama Tu im simrudis rkalismagvari gaRunvebis saxiT, ro-

mlebic aerTianeben am struqturebis frTebs (nax. 51). periklinuri daboloeba nao-

Wis Sarniris daZirvis maCvenebelia misi gulidan, xolo centriklinuri -–Sarniris 

azevebisa. geologiur rukaze naoWebis periklinuri da centriklinuri daboloebis 

mixedviT SegviZlia gamovicnoT maTi tipebi. geologiur rukaze swor naoWs eqneba 

Sreebis simetriuli rkaliseburi ganlageba, xolo iribsa da gadayiravebuls -–asi-

metriuli.  

periklinuri daboloebis gansakuTrebuli saxe aris damaxasiaTebeli gegmaSi 

skivriseburi anu kolofiseburi naoWebisaTvis. am naoWis guls SeiZleba hqondes ne-

bismieri sxva naoWis gulis forma an warmoadgendes qanebis gamosavlis farTo vels, 

romelic Seesabameba brtyel klites. aseTi naoWebis daboloebas ki gegmaSi aqvs 

ori kuTxovani gadaRunva, rac ganapirobebs am struqturebis xatovan saxelwodebas. 

naoWebis aRwerili tipebi ZiriTadad ekuTvnis xazobriv formebs, romelTa sig-

rZe bevrad aRemateba maT siganes. magram antiklinur da sinklinur naoWebs Soris 

gvxvdeba iseTi formebic, romelTa gavrceleba gegmaSi sakmaod SezRudulia, xolo  

moxazuloba ZiriTadad elifsis msgavsia (nax. 50, I). aseTi tipis naoWebs hqvia braqi-

formuli da Sesabamisad ewodeba braqiantiklinebi da braqisinklinebi. braqinaoWeb-

Si siganisa da sigrZis Sefardeba meryeobs 1:2-dan 1:5-mde da metia. aseTi naoWe-

bi gegmaSi xasiaTdebian Sreebis koncentriuli elifsismagvari ganlagebiT da simet-

riuli an asimetriuli agebulebiT. 

gegmaSi izometriul antiklinur naoWebs ewodeba TaRebi anu TaRuri naoWe-

bi, xolo izometriul sinklinur naoWebs muldebi anu jamebi. am naoWebSi Sreebis 

sazRvrebis moxazulobaba koncentriul-wriulia. 

diapiruli naoWebi (nax. 49) Cveulebriv warmoiSoba TaRuri naoWebis ganviTa-

rebisa da garTulebis xarjze. naoWis guliT garRvevis Sedegad masSi zogierTi 

Sre SeiZleba gawydes, gamoisolos da amitom zedapirze ar gamovides. geologiur 

rukaze, diapirul naoWebSi araiSviaTad ar aris Sualeduri Sreebi garRvevis gu-

lsa da struqturis agebulebaSi monawile yvelaze axalgazrda Sreebs Soris. zo-

gierTi maTgani zedapirze gamodis ara mTliani rgolis saxiT birTvis irgvliv, ara-

med warmoadgens rkalismagvari formis Sreebis calkeul nawyvets. 

naoWa mxareebis msxvil antiklinur da sinklinur struqturebs, romelTa fr-

Tebi garTulebulia meore da mesame rigis naoWebiT, ewodeba antiklinoriumebi 
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(nax. 52, a) da sinklinoriumebi (nax. 52, b). baqnebze ganviTarebul msxvil naoWa st-

ruqturebs, romlebsac aqvT farTo brtyeli gaRunvis saxe da agebuli arian Zvel 

naoWa fuZeze uTanxmod ganlagebuli qanebis dastebisagan, ewodebaT sineklizebi 

(nax, 52, d), xolo farTo TaRovan formebs, romlebic aseve warmoSobilia fundame-

ntze uTanxmod ganlagebuli qanebis dastebisagan, ewodeba anteklizebi (nax. 52, g). 

 

    nax. 52. msxvili naoWa formebi:a - antiklinoriumi, b - sinklinoriumi, g -–  
          antekliza, d – sinekliza 
 

 

    nax. 53. geologiuri rukis ganmartebis variantebi (I-IV) im SemTxvevaSi, rode- 
          sac masze araa naCvenebi qanebis asaki da reliefi. a-b - Wrilis xazi 
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naoWa formebis daxasiaTebis dasasruls aucileblad unda mieTiTos, rom geo-

logiur rukaze qanebis aranaoWa ganlagebis zogierTi forma gamoiyureba naoWebis 

msgavsad (nax. 53). amitom, Tu geologiur rykaze miTiTebuli ar aris Sris wolis 

elementebi an reliefis horizontalebi, maSin daskvnisaTvis qanebis ganlagebis fo-

rmebis Sesaxeb aucilebelia gavaanalizoT adgilis reliefi xramebis ganlagebis, 

mdinareTa xeobebis da sxva geografiuli elementebis mixedviT. 

 

                   rRveviTi aSlilobebi  

 

rRvevebi qanebSi Zalze mravalricxovania. arCevenen napralebs, romlebic wa-

rmoadgenen napobebs da romelTa gaswvrivac ar mimdinareobs SesamCnevi gadaadgi-

lebebi da rRvevebs, romelTa gaswvriv qanebis gayofili blokebi gadaadgildeba 

erTmaneTis mimarT. rRveviT aSlilobebSi gamoiyofa Semdegi mTavari elemente-

bi:rRvevis sibrtye, gadaadgilebuli blokebi anu frTebi (bageebi) da gadaadgi-

lebis sidide anu amplituda. 

geologiuri rukebis da Wrilebis Sedgenisa da wakiTxvisas didi mniSvneloba 

aqvs gadaadgilebiani rRvevebis gamocnobis unars. maT Soris gamoiyofa ramodenime 

tipi, romlebic gansxvavdebian agebulebiT. gadaadgilebian rRvevebs Soris yvelaze 

gavrcelebulia nasxleti, Sesxleta, nawevi da Secoceba. 

nasxletebs ekuTvnis iseTi aSlilobebi, romelTa rRvevis sibrtye daxrilia 

daweuli blokis mxares. nasxletebSi arCeven Semdeg elementebs (nax. 54, I, II) -

aweuli frTa (bage) - a, daweuli frTa (bage) - b, rRvevis sibrtye - gg, rRvevis 

sibrtyis daxris kuTxe - α, vertikaluri amplituda - gb, horizontaluri ampli-

tuda - ag da amplituda rRvevis sibrtyis gaswvriv (WeSmariti gadaadgileba) – 

ab (nax. 54, II). zogjer ganisazRvreba e. w. stratigrafiuli amplituda, e. i. 

gadaadgilebis sidide qanebis Sreebriobis zedapiris normalze. rRvevis sibrtyis 

daxris kuTxis mixedviT arCeven Semdeg nasxletebs:damreci (rRvevis sibrtyis 

daxris kuTxe 450-mdea), cicabo (45-dan 800-mde) da vertikaluri (80-dan 900-mde). 

Sesxletebi ewodeba iseT rRvevebs, romlebSic rRvevis sibrtye daxrilia awe-

uli blokis mxares (nax. 54, II, III). maTSi gamoiyofa igive elementebi, rac nasxle-

tebSi da isini aseve iyofian rRvevis sibrtyis daxris kuTxis mixedviTi.  

farTodaa gavrcelebuli jgufuri nasxletebi, romlebic araiSviaTad kanon-

zomierad arian SeuRlebuli. nasxletebiT da SesxletebiT warmoSobil srtuqtu-

rebs, romelTa centraluri nawili daweulia da dedamiwis zedapirze agebulia  
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    nax. 54. nasxletebi da Sesxletebi:I - nasxletis agebulebis sqema:1 -–geg- 
          maSi, 2 - WrilSi; II - nasxletis elementebi WrilSi: a -–SedarebiT 
          aweuli bloki (mwolare gverdi), b - SedarebiT daweuli bloki (kidu- 
          li gverdi), gg -–gadamanacvlebeli (“rRvevis sibrtye”), α - gadamanac- 
          vleblisdaxris kuTxe, ab – WeSmariti gadanacvleba, ag -–horizonta- 
          luri amplituda, vb - vertikaluri amplituda; II - Sesxletis agebu- 
          lebis sqema:1 - gegmaze, 2 - WrilSi; III - Sesxletis elementebi Wri- 
          lSi; a – SedarebiT aweuli bloki (kiduli gverdi), b - SedarebiT da- 
          weuli bloki (mwolare gverdi), gg - gadamanacvlebeli, α - gadamana- 
          cvleblis daxris kuTxe, ab -–WeSmariti gadanacvleba, av - vertikalu 
          ri amplituda, vb - horizontaluri amplituda 
 

ufro axalgazrda naleqebiT, vidre mis ganapira amoweul nawilebSi gaSiSvlebuli 

qanebi, ewodeba grabenebi (nax. 55, I, II). grabenebis sawinaaRmdegod, horstebi warmo-

adgenen iseT struqturebs, romelTa centraluri nawili (aseve SemosazRvrulia 

nasxletebiT da SesxletebiT) SedarebiT aweulia da dedamiwis zedapirze agebul-

ia ufro Zveli naleqebiT, vidre ganapira daweul adgilebSi gaSiSvlebuli qanebi 

(nax. 55, II, III). 

rRvevebis Semdeg jgufs qmnis nawevebi. maT miekuTvneba yvela rRveva, romleb-

Sic blokebi gadaadgildeba horizontaluri mimarTulebiT. nawevebSic aseve arCe-

ven frTebs (bageebs), rRvevis sibrtyes, rRvevis sibrtyis daxris kuTxes da gadaad-

gilebis amplitudas. rRvevis sibrtyis daxris kuTxis mixedviT nawevebi iyofa oTx  
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    nax. 55. grabenebisa (I, II ) da horstebis (II, IIII) agebulebis sqemebi WrilebSi 
 

 
    nax. 56. nawevi da Secoceba gegmaze da WrilSi:I - nawevis sxvadasxva saxe- 
          ebi:a - vertikaluri, b - daxrili, g - horizontaluri, d - marcxena,  
          e – marjvena (v - damkvirvebeli; msxvili xaziT naCvenebia gadamanacvle- 
          beli); II – Secocebis sxvadasxva saxeebi WrilSi:a - cicabo, b - dam- 
          reci, g - horizontaluri 
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jgufad:horizontaluri, damreci, cicabo da vertikaluri, xolo frTebis (bagee-

bis) SefardebiTi gadaadgilebis mixedviT -–marcxenad da marjvenad (nax. 56, I). 

rRvevebis gansakuTrebul jgufs warmoadgens Secoceba da qvecoci. maT ekuTv-

nis Sesxletis xasiaTis rRvevebi, romlebic mWidrodaa dakavSirebuli naoWebTan. 

rRvevis sibrtyis daxris kuTxis mixedviT arCeven Secocebis sam saxes (nax. 56, II): 

cicabo (rRvevis sibrtyis daxris kuTxe metia 450-ze), damreci (naklebia 450-ze) da 

horizontaluri (rRvevis sibrtyis ganlageba uaxlovdeba horizontalurs). 

aRwerili rRvevebis garda, romlebic Cveulebriv adgilobrivi, lokaluri ga-

vrcelebisaa, dedamiwis qerqSi ganviTarebulia agreTve msxvili, regionaluri rRve-

viTi struqturebi, romlebic vrceldebian aTeul da mraval aseul kilometrze. 

maT ekuTvnis teqtonikuri safarebi da siRrmuli rRvevebi. 

teqtonikuri safarebi anu SariaJebi warmoadgenen msxvil Secocebebs, romelTa 

damreci an horizontaluri zedapirebis gaswvriv gadaadgildeba ara calkeuli na-

oWi, aramed mTeli naoWa kompleqsebi. 

safarebSi gamoiyofa zeda (Secocebuli) frTis gadaadgilebuli masebi, rome-

lTac ewodeba aloqtoni, da qveda (gadafaruli) frTis adgilze darCenili masebi 

- avtoqtoni. 

siRrmuli rRvevebi xazobrivi zonebia, romlebSic Tavmoyrilia rRvevebi, inte-

nsiuri danaoWeba da napralovneba. isini xasiaTdebian didi gavrcelebiT, SedarebiT 

mcire siganiT (kilometrebi an pirveli aTeuli kilometrebi), Cawvdomis mniSvne-

lovani siRrmiT (araiSviaTad dedamiwis qerqis fuZis qvemoT) da xangZlivi ganviTa-

rebiT (ramdenime periodi an mTeli erac ki). siRrmuli rRvevebis zonebisaTvis da-

maxasiaTebelia gazrdili SeRwevadoba; maTTan xSirad dakavSirebulia efuziuri da 

intruziuli qanebi da ZarRvuli warmonaqmnebi. siRrmuli rRvevebi SeiZleba sxva-

dasxvanairad iyos gamoxatuli:geosinklinur olqebSi maT Cveulebriv aqvT Sesxl-

etis da nawevis, xolo baqnebze xSirad nasxletis saxe; am ukanasknelTa gaswvriv 

araiSviaTad warmoiSoba daZirvebi da yalibdeba msxvili regionaluri grabenebi, 

romlebsac riftebi ewodeba. magaliTisaTvis SeiZleba davasaxeloT baikalis, Sua-

okeanuri qedis, wiTeli zRvis riftebi. 
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 rRveviTi aSlilobebis gamosaxva geologiur rukasa da  

                    Wrilebze   

 

zemoT motanili rRveviTi aSlilobebis gansazRvris mixedviT Cans, rom didi 

mniSvneloba eniWeba struqturaSi daweuli da aweuli frTebis (bageebis) gamovle-

nas. am mizniT erTmaneTs adareben rRvevis sibrtyidan sxvadasxva mxares miwis zeda-

pirze gaSiSvlebuli qanebis asaks (nax. 57, I). aweulad iTvleba is frTa (bage), ro-

melic zedapirze agebulia ufro Zveli qanebiT; daweul frTaSi (bageSi) zedapirze 

 

    nax. 57. nasxletebi gegmaze da WrilSi:I - dedamiwis qerqis erT-erTi ubnis  
          blok-diagrama nasxletebiT; II - horizontaluri da daxrilad ganla- 
          gebuli SreebiT agebuli da nasxletebiT darRveuli raionis geologi- 
          uri rukis (a) fragmenti da geologiuri Wrili (b); ab - Wrilis xazi 
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gaSiSvlebulia SedarebiT axalgazrda qanebi. geologiur rukebze rRvevebi gamoi-

saxeba sqeli Savi xazebiT. monacemebis arsebobis SemTxvevaSi rRvevis sibrtyeze Savi 

isrebiT uCveneben rRvevis sibrtyis daqanebis mimarTulebas, xolo cifriT -–misi 

daxris kuTxes. Wrilebis agebisas reliefis profilis xazze Tavdapirvelad daaqvT 

zedapirze rRvevebis gamosavlis wertilebi. Semdeg uCveneben rRvevis sibrtyes misi 

daqanebis mimarTulebisa da daxris kuTxis Sesabamisad. Tu rRvevebis orientaciis 

Sesaxeb konkretuli monacemebi ar arsebobs, maSin maT uCveneben rogorc vertika-

lurs. arsebiTad, Wrili iyofa rRvevebiT calkeul monakveTebad an blokebad, ro-

melTa farglebSi qanebi gamoisaxeba mezobel ubnebTan kavSiris gareSe. im SemTxve-

vaSi, Tu rRvevis sibrtye kveTs erTi da igive Sres an stratigrafiul horizonts, 

Wrilze misi gamosaxva rRvevis sxvadasxva frTaze saSualebas mogvcems ganvsazRvr-

oT misi gadaadgilebis amplituda. 57, II naxazze motanilia rRvevebiT garTulebu-

li horizontaluri da daxriladganlagebuli Sreebis Wrilis Sedgenis magaliTi. 

         

   naoWa formebis gamarTulebeli rRveviTi aSlilobebi 

 

diziunqtiuri anu rRveviTi aSlilobebiT garTulebuli naoWa formebi Zalze 

arTuleben danaoWebas. naoWebi nawevrdebian nasxletebiT, SesxletvebiT, nawevebiT 

da SecocebebiT. SesaZlebelia am aSlilobebis kombinaciebi grabenebis, horstebis, 

safexuriseburi formebis da qerclovani Secocebebis saxiT. Sreebis mTlianobis rR-

vevis zedapirebi (rRvevebis gadamanacvleblebi) SesaZlebelia sxvadasxvanairad iyos 

orientirebuli naoWebis da maTi nawilebis mimarTebisadmi:iyos grZivi, ganivi da 

diagonaluri. 

damreci da horizontaluri Secocebis SemTxvevaSi rRvevis zedapirebi xSirad 

naoWa struqturebis gaswvriv mdebareobs. Tu rRvevis sibrtyeebi vertikaluria, 

maSin zedapirze maTi gamosavlebi gatardeba swori xazebis saxiT adgilis reliefis 

formebis miuxedavad. rRvevis sibrtyis damreci daqanebis da uswormasworo relie-

fis SemTxvevaSi am rRvevebis xazebi swori ki ar iqneba, aramed daklaknili. rRve-

vebis xazebis mrudebi damokidebulia adgilis reliefis xasiaTze da rRvevis sibr-

tyis daxris kuTxeze. 

iseTi geologiuri rukebis wakiTxvisas, romlebzedac gamosaxulia diziunqtiu-

ri aSlilobebi, rRveviTi struqturis tipis gasarkvevad aucilebelia dasawyisSi 

ganvsazRvroT Sreebis daqaneba, naoWis forma da rRvevis sibrtyis mdgomareoba, xo-
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lo Semdeg davadginoT, struqturis romeli frTaa (bagea) daweuli da romeli 

SedarebiT aweuli an Secocebuli. 

naoWa struqturebis blokebis fardobiTi gadaadgilebis gansazRvrisaTvis nas-

xletis, Sesxletvis an Secocebis xazis gaswvriv aucilebelia rRvevis xazis rome-

lime wertilze dadgindes Tu ra asakis qanebi exeba erTmaneTs, e. i. romeli qanebi 

aris ganlagebuli rRvevis erTsa da meore mxares (nax. 58). is gverdi, romelic de-

nudirebul zedapirze agebulia SedarebiT Zveli qanebiT, iqneba aweuli, xolo rR-

vevis meore mxares arsebuli gverdi (an frTa) -–daweuli, Tu, ra Tqma unda, rRve-

va kveTs gadayiravebuli naoWis frTas. Tu rRvevis sibrtye ecema struqturis da-

weuli nawilis mxares, maSin es nasxletia, Tuki rRvevis sibrtye daxrilia aweuli 

nawilis mxares, maSin es SeiZleba iyos Sesxleta an Secoceba. rRveviTi aSlilobis 

gavrcelebis xazze erTi struqturuli forma SeiZleba Seicvalos meoriT. magali-

Tad, nasxleti SeiZleba Seicvalos SesxletiT an SecocebiT (Sarniruli formebi). 

amitom gadaadgilebis tipis gamosavlenad diziunqtiur rRvevebSi aucilebelia 

rRvevis xazis ramdenime wertilSi CavataroT gansazRvra. 

 

 

    nax. 58. danaoWebuli da nasxletebiT garTulebuli dedamiwis qerqis erT-erTi 
          ubnis blok-diagrama  

 

daweuli da SedarebiT aweuli frTis (bagis) dadgena nasxletebsa da Sesxle-

tebSi, romlebic naoWa formebs kveTen ganivad da diagonalurad, SeiZleba am st-

ruqturis gadaadgilebuli nawilebis konfiguraciis mixedviT (nax. 59). nasxletis an 

Sesxletis SemTxvevaSi antiklinuri naoWis daweuli nawili ufro viwro iqneba, vi-

dre aweuli erodirebuli nawili. sinklinur formebSi, piriqiT, naoWis daweuli  
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    nax. 59. rRveviTi aSlilobebi geologiur rukebze:I-II - darRveuli naoWe- 
           bi:I - nasxletebiT, II - nawevebiT da nasxletiT. 1 - qviSaqvebi; 2 -–  
           kenWnari da qviSaqvebi; 3 - konglomeratebi; 4 - Tixebi; 5 - fiqlebi; 6 
           - tufebi; 7 – kaJiani qanebi; 8 - wolis elementebi; 9 - rRvevebi; 10 -
–          naoWebis RerZebi; qanebis asaki naCvenebia Sesabamisi indeqsebiT 
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nawili ufro farTo iqneba. antiklinuri naoWis aweuli nawilis gulSi SeiZleba 

ufro Zveli qanebi SiSvldebodes, maSin rodesac sinklinuri naoWis gulSi SeiZle-

ba SenarCunebuli iyos SedarebiT axalgazrda naleqebi. nasxletebsa da Sesxleteb-

Si RerZuli xazebi ar gadaadgildeba maTi gadasvlisas rRveviTi struqturis erTi 

gverdidan meoreze; amiT isini gansxvavdebian nawevebisagan. 

nawevebi naoWa formebSi geologiur rukebze vlindeba naoWebis nawilebis ga-

daadgilebiT rRvevis xazis gaswvriv maTi siganis cvlilebis gareSe. 

 

     naoWebis da rRveviTi aSlilobebis asakis gansazRvra  

                  geologiur rukebze 

 

dedamiwis qerqSi naoWa formebis warmoSoba Zalze neli procesia, magram ge-

ologiurad igi SeiZleba dakavSirebuli iyos calkeul periodTan, epoqasTan, sau-

kunesTanac ki. dedamiwis moZrav zonebSi danaoWebis Camoyalibebis Semdgom an mis 

Tanadroulad Cveulebriv mimdinareobs azevebuli mTaTa nagebobebis intensiuri de-

nudacia, xolo SemdgomSi dedamiwis qerqis adre danaoWebuli olqebi SeiZleba da-

iZiros da aRmoCndes wylis qveS (zRvis transgresia). am SemTxvevaSi danaoWebuli 

qanebis denudirebul zedapirze SeiZleba daileqos ufro axalgazrda naleqebi. es 

axalgazrda warmonaqmnebi uTanxmod iqneba ganlagebuli gadarecxili naoWebis ze-

dapirze, xolo Tu es naoWebi danawevrebuli iyo diziunqtiuri dislokaciebiT, ma-

Sin axalgazrda qanebi gadafaraven rRvevebsac. geologiur rukebze aseTi rRvevebi 

TiTqos da ebjineba gadamfaravi dastis sagebis sazRvars, sinamdvileSi ki vrcelde-

ba mis qveS. Sesabamisad, naoWebis, rRvevebis da maTze uTanxmod ganlagebuli axal-

gazrda Sreebis urTierTmdebareobis mixedviT SeiZleba naoWebis da rRveviTi aSli-

lobebis SefardebiTi asakis dadgena. 

geologiur rukaze da Wrilze (nax. 60) naCvenebia danaoWebuli Sreebi, rome-

lTaganac yvelaze Zvelia karbonuli, xolo yvelaze axalgazrda ki Suapaleoge-

nuri. yvela es qani warmoqmnis sam kompleqss anu struqturul sarTuls, romlebic 

erTmaneTze uTanxmoda arian ganlagebuli. pirveli (qveda) sarTuli agebulia kar-

bonuli, permuli da triasuli asakis qanebiT, meore - zedaiuruli da qvedacarcu-

li naleqebiT, romlebic pirvel kompleqsze kuTxuri uTanxmoebiTaa ganlagebuli; 

mesame kompleqsi warmoadgens mesame (zeda) sarTuls, romelic uTanxmodaa ganlage-

buli meore da pirvel sarTulebze da agebulia qveda- da Suapaleogenuri war- 
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    nax. 60. sami naoWa struqturuli sarTulis (I, II, III) geologiuri ruka (a) da 
           geologiuri Wrili (b):1 - struqturuli sarTulis sagebis sazRvari,  
           2 - Sris wolis elementebi; ab - Wrilis xazi; qanebis asaki naCvenebia  
           Sesabamisi indeqsebiT  

 

monaqmnebiT. am struqturuli sarTulebis qanebi sxvadasxva dros aris danaoWebuli. 

qveda sarTulis naleqebis dislocireba moxda triasulis Semdgom, magram gvianiu-

rulamde. Camoyalibebuli naoWebi gadaiWra denudaciis procesSi da moxda maTi 

nivelireba; mogvianebiT am eroziul zedapirze uTanxmod (horizontalurad) dai-

leqa zedaiuruli da qvedacarculi naleqebi, romlebic, Tavis mxriv, aseve SenaoW-

da, magram ufro damrec naoWebad. maTze aseve uTanxmoda aris ganlagebuli qveda 

da Sua paleogenis qanebi. maSasadame, meore danaoWeba moxda adrecarculis Semd-

gom, magram adrepaleogenuramde da, amgvarad, unda iyos gviancarculi asakis. mesa-

me kompleqsis naleqebis SenaoWeba damrec naoWebad moxda Suapaleogenis Semdgom 

droSi. mocemuli rukis mixedviT zeda kompleqsis qanebis danaoWebis zusti asakis 

dadgena SeuZlebelia, radgan masze ar aris ufro axalgazrda Sreebi, romlebic 
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gadafaravdnen Suapaleogenur naleqebs. danaoWebis meore etapze rTuldeboda pi-

rveli etapis naoWebi, xolo mesameze -–pirveli da meore etapis naoWebi. 

geologiuri rukebis wakiTxvis praqtikis misaRebad (nax. 61) sasargebloa raio-

nis geologiuri formirebis istoriis aRdgena, danaoWebis, sxvadasxva aSlilobis 

asakis da struqturebis denudaciis etapebis gansazRvra. 

 

    nax. 61. raionis geologiuri ruka, romelic gviCvenebs sxvadasxva asakis nasxle- 
          tebiT darRveuli sami struqturuli sarTulis (I, II, III) ganlagebas  
          (asakobrivi TanmimdevrobiT) 

 

        rRvevebiT garTulebul naoWa formebze gamavali  

                geologiuri Wrilebis ageba 

 

geologiuri Wrilebi unda iyos saSualo- da msxvilmasStabiani geologiuri 

rukebis ganuyofeli nawili, rogorc qanebis zedapirze da siRrmeSi ganlagebis xa-

siaTis amsaxveli naxazebi. maTi Sedgena saSualebas gvaZlevs movaxdinoT ara marto 

dedamiwis qerqis romelime ubnis agebulebis ilustracia, aramed SeviswavloT qa-

nebis ganlageba, gamovavlinoT damatebiTi struqturebi, davazustoT warmodgenebi 

naoWa struqturebis formebisa da urTierTdamokidebulebebis Sesaxeb, gavarkvioT 

rRveviTi aSlilobebis mdgomareoba. geologiuri Wrilebi Cveulebriv aigeba geo-

logiuri agebulebis zogadi daxasiaTebisaTvis yvelaze mniSvnelovan ubnebze gama-

vali xazebis gaswvriv. Wrilis xazi mxolod mas Semdeg daitaneba rukaze, rodesac 

es ukanaskneli wakiTxulia im ubanze, romlisTvisav dgeba Wrili. qanebis ganlagebis 

gacnobisas sakvlev ubanze pirvel rigSi aucilebelia yuradReba mieqces teqtoni-
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kuri aSlilobebis tipebis gansazRvras:unda gamoiyos qanebis horizontaluri da 

monoklinuri ganlagebis, naoWa agebulebis, magmuri qanebis da rRveviTi aSlilobe-

bis gavrcelebis ubnebi. 

 

 

    nax. 62. geologiuri Wrilis Sedgenis nimuSi naoWa formebiT agebuli raionis 
           geologiur rukaze. rukis da Wrilis masStabi unda ganisazRvros  
           xazobrivi masStabiT 

 

naoWa formebze gamavali geologiuri Wrilebis agebisas (nax. 62) Tavdapirve-

lad unda gamovavlinoT im qanTa kompleqsebi, romlebiTac agebulia es struqtu-

rebi:unda ganvsazRvroT yvelaze Zveli warmonaqmnebi da yvela danarCeni qanis 

stratigrafiuli Tanmimdevroba yvelaze axalgazrda naleqebamde; gavarkvioT, ro-

meli asakobrivi horizontebi ar gvxvdeba stratigrafiul WrilSi da davadginoT 

maTi ararsebobis mizezi zedapirze (gadarecxva, gadafarva, gamosolva, diziunqtiu-

ri aSlilobebi). ukanaskneli amocanis gadawyveta asagebi Wrilis ubnis analizisas 

xSirad ar xerxdeba. am SemTxvevaSi aucilebelia wavikiTxoT mosazRvre ubnebis ge-



 

 

148

ologiuri ruka da SeZlebisdagvarad davadginoT WrilSi am Sreebis an horizon-

tebis ararsebobis mizezi. Tu CvenTvis saintereso Sreebi SiSvldeba mezobel ubne-

bze, maSin maT unda gavedevnoT mimarTebaze da gavarkvioT, sad da ris Sedegad 

qrebian isini rukaze. 

Tu geologiuri rukis im ubanze, sadac unda aigos geologiuri Wrili, gamoi-

yofa struqturuli sarTulebi, maSin unda ganvsazRvroT romeli qanebi monawile-

oben TiToeuli maTganis agebulebaSi da rogoria ganlagebis Tanafardoba TiToeu-

li kompleqsis qanebs Soris. 

aucilebelia antiklinebis da sinklinebis ganlagebis dadgena naoWa formebSi, 

risTvisac sargebloben qanebis asakis pirobiTi aRniSvnebiT. struqturis periklinu-

ri an centriklinuri daboloebebis klitur nawilebSi unda gavedevnoT am naoWeb-

is RerZebis ganlagebas rukaze, rac ganisazRvreba Sreebis maqsimaluri gadaRunvis 

wertilebis mixedviT. aucilebelia Wrilis xaziT gadakveTili naoWebis tipebis, 

Sreebis daqanebis mimarTulebis, maTi SefardebiTi daxrilobis dadgena, RerZuli 

zedapirebis mdebareobis dazusteba Sreebis gamosavlebis siganis mixedviT naoWebis 

frTebze da maT periklinur an centriklinur daboloebebSi. 

Tu geologiuri Wrilis xazi kveTs rRveviTi aSlilobis zedapirs (nax. 63), ma-

Sin aucilebelia ganvsazRvroT, Tu romel tips ekuTvnis igi. vertikaluri da ci-

caboddaxrili rRvevis sibrtyeebi geologiur rukebze Cveulebriv swori xazis sax-

iT gamoisaxebian, romlebic gansazRvruli mimarTulebiT grZeldebian maT mier ga-

dakveTili reliefis formebis miuxedavad. mxolod rRvevis sibrtyeebis Zalze dam-

reci daxrisa da danawevrebuli reliefis SemTxvevaSi Secocebebis xazebi iqneba 

daklaknili. yoveli gasaanalizebeli rRvevisaTvis rukaze unda ganisazRvros, Tu 

struqturis romeli frTaa SedarebiT daweuli da romeli aweuli. 

rodesac rukaze aris ori an ramodenime gadaadgilebis xazisagan Sedgenili 

seria, aucilebelia dadgindes kombinirebuli struqturis forma (safexuriseburi 

nasxletebi an Sesxletebi, grabeni an horsti). imisaTvis, rom SemdgomSi advili iy-

os gamovlenil rRveviT struqturebze gamavali Wrilis ageba, kargi iqneboda st-

ruqturis daweuli frTa (bage) rukaze aRniSnuliyo minusi niSniT (-), xolo Seda-

rebiT aweuli -–plusiT (+). amasTan unda gvaxsovdes, rom Wrilis xazis gaswvriv 

erTi da igive bloki struqturis erT ubanze SeiZleba iyos aweuli, xolo sxvagan 

-–daweuli. magaliTad, im ubnebSi, romlebic ebjinebian Sarnirul nasxlets an sa-

fexuriseburi struqturis Semqmnel, blokis SemomsazRvrel, or rRvevas (nax. 57, 

II). 
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    nax. 63. geologiuri Wrilis Sedgenis nimuSi naoWa formebiT agebuli da nasx- 
          letebiT garTulebuli raionis geologiur rukaze. rukis da Wrilis 
          masStabebi unda ganisazRvros xazobrivi masStabiT 

 

geologiuri Wrilis ageba xdeba reliefis gaTvaliswinebiT an mis gareSe. Tu 

reliefi brtyelia, didi SefardebiTi simaRleebis gareSe, maSin Wrilis Sedgenisas 

igi ar TamaSobs did rols. Zalze danawevrebuli reliefi didi SefardebiTi sima-

RleebiT piriqiT, mcire masStabis geologiuri rukis SemTxvevaSic ki gavlenas moa-

xdens naoWa Sreebis sazRvrebis konfiguraciaze. aseT SemTxvevaSi geologiuri Wri-

lebis agebisas aucilebelia mxedvelobaSi miviRoT, reliefis ra formebi gadaikve-

Teba Wrilis xaziT, rac gansakuTrebiT mniSvnelovania qanebis damreci an horizon-

taluri ganlagebis pirobebSi. Sris vertikaluri ganlagebisas, misi gamosavlis zo-

lis sigane rukaze yvela SemTxvevaSi toli iqneba WeSmariti simZlavrisa.  

geologiuri Wrilis agebis teqnika mdgomareobs SemdegSi: 
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1. geologiur rukaze arCeuli mimarTulebiT gatardeba saWiro sigrZis Wri-

lis xazi. aucilebelia misi sigrZe mkacrad upasuxebdes Sesadgeni Wrilis mocemul 

sigrZes. Wrilis xazi orive mxridan isazRvreba StrixebiT. SemomsazRvrel Strixeb-

Tan svamen Wrilis xazis dasaxelebis pirobiT niSnebs (asoebs). 

2. geologiuri Wrilis Sedgena unda daviwyoT topografiuli profilis ageb-

iT, romlis horizontaluri da vertikaluri masStabebi, saerTod unda Seesabame-

bodes rukis masStabs. im SemTxvevaSi, roca qanebi danaoWebulia, vertikaluri ma-

sStabis momateba an Semcireba horizontalurTan SedarebiT dauSvebelia, naCveneb 

Wrilze naoWebi damaxinjebuli iqneba. Tu profils vadgenT im rukis mixedviT, rom-

elzedac reliefi gamosaxulia horizontalebiT, maSin topografiuli mrudi aigeba 

zemoaRwerili meTodiT, Wrilis xazis horizontalebTan gadakveTis wertilebis mi-

xedviT. Tuki rukaze datanilia mxolod calkeuli sasimaRlo niSnulebi, maSin ga-

viTvaliswinebT ra Wrilis xazze mdebare reliefis wertilebis SefardebiT aRma-

tebebs da agreTve WriliT gadakveTili, mdinareebis da wyalgamyofebis mimarTul-

ebiT gamovlenil reliefis formebs, unda avagoT sqematuri profili rukis masSt-

abSi. zogierT SemTxvevaSi gadamfaravi naleqebi Zalze Crdilavs qveSmdebare qaneb-

is ganlagebis formebs. ufro axalgazrda warmonaqmnebiT uTanxmod gadafaruli 

Sreebis ganlagebis, naoWebis formebis da rRveviTi aSlilobebis gamovlenisaTvis, 

TiTqosda gvixdeba am axalgazrda qanebis `gaSuqeba~ da maT qveS Sreebis sazRvreb-

is, rRvevebis da naoWa formebis elementebis gadevneba.  

     Wrilis xazebi naoWa formebze Cveulebriv daitaneba rukebze Sreebis mimar-

Tebis marTobulad, radgan mxolod am SemTxvevaSi aisaxeba Wrilze qanebis WeSmari-

ti daxris kuTxeebi da Sreebis WeSmariti simZlavreebi. sxva orientaciis mqone xa-

zebis gaswvriv agebuli geologiuri Wrilebi gviCveneben qanebis damaxinjebul dax-

ris kuTxeebs da gansxvavebul simZlavreebs. saswavlo geologiuri rukebis Sedgeni-

sas aucileblad gasaTvaliswinebelia, rom TiToeuli danaoWebuli Sris simZlavre 

pirobiTad miRebulia ucvlelad. amitom, Tu erTi da igive Sre zedapirze SiSvl-

deba ramdenime ubanze da monawileobs naoWebis sxvadasxva frTebis agebulebaSi, 

aqvs ra gamosavlebis zolis sxvadasxva sigane, es garemoeba aixsneba ara marto Sris 

sxvadasxva daxris kuTxeebiT (gamosavlis zolis gafarToeba -– daxris kuTxis Sem-

cirebiT, Seviwroeba -– gadidebiT), aramed reliefiTac. 

geologiuri Wrilis SeiZleba aigos qaRaldis calke furcelze an iqve, sadac 

moTavsebulia ruka, magram mis qvemoT. topografiuli profilis xazi ise unda mo-

Tavsdes angariSiT, rom zemoT sakmarisi adgili darCes geologiuri Wrilis saTau-
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risTvis, xolo qvemoT - xazobrivi grafikuli masStabis dasawerad da asagebad, pi-

robiTi niSnebis, Semsruleblis xelis moweris da Wrilis agebis TariRisaTvis. to-

pografiuli mrudis, Sesabamisad Wrilis boloebi unda SemoiazRvros vertikaluri 

xazebiT, romlebzedac unda aigos vertikaluri masStabis xazebi SefardebiTi abso-

luturi hifsometriuli nolis (zRvis donis) CvenebiT. 

3. topografiuli profilis agebis Semdeg masze unda davitanoT sxvadasxva 

stratigrafiuli danayofis sazRvrebis zedapirze gamosavlebis wertilebi, rom-

lebic miRebulia Wrilis xazis mier geologiuri sazRvrebis gadakveTiT. amisaTvis, 

vsargeblobT ra fargal-mzomiT, aucilebelia rukidan profilze TanmimdevrobiT 

gadavitanoT Sreebis zedapirze gamosavlebis zolebis sigane (manZili Sreebis saz-

Rvrebs Soris) Wrilis xazis erT-erTi sawyisi wertilidan da rRveviTi aSlilobe-

bis gadamnacvleblebis gamosavlis wertilebi. qanebis gamosavlebis sigane an sxva 

wertilebis mdebareoba aucilebelia yovelTvis gaizomos fargliT Wrilis erTi 

sawyisi wertilidan da ara winamdebare gamosavlis wertilidan. amiT miiRweva Wr-

ilis agebis didi sizuste. 

4. Wrilis agebisaTvis damxmare monacemebis saxiT topografiul mrudze SeiZ-

leba davitanoT naoWebis RerZuli zedapirebis gamosavlebis wertilebi, amasTan 

Wrilis zemoT antiklinuri naoWis RerZuli zedapiri dainiSneba zemoT moRunuli 

frCxiliT, xolo sinklinuris -–qvemoT moRunuli frCxiliT. Wrilis ageba, e. i. 

Sreebis sazRvrebis da rRvevebis xazebis datana unda daviwyoT im ubnebidan, sadac 

yvelaze kargad vlindeba naoWebis formebi da rukaze aris monacemebi Sreebis da-

qanebis Sesaxeb. sargebloben ra qanebis wolis elementebiT, geologiur Wrilze 

uCveneben Sreebis sazRvrebis Sesabamis daqanebebs, magram ise, rom yoveli calkeuli 

Sris simZlavre ar icvlebodes mimarTebaze. Wrilis im ubnebze, sadac ar aris mo-

nacemebi daxris kuTxeebis Sesaxeb, Sreebis daxra naCvenebi unda iyos maTi simZlav-

ris mixedviT, romelic ukve garkveulia Wrilis agebul ubnebze. viciT ra Sris ga-

mosavlis simZlavre da sigane, SeiZleba Zalze advilad da zustad ganisazRvros 

misi daxris kuTxe. amisaTvis Wrilze, Sris saxuravis gamosavlis wertilis qvemoT, 

saWiroa Semoixazos naxevarwre Sris WeSmariti simZlavris toli radiusiT, xolo 

amave Sris sagebis gamosavlis wertilze ki gatardes naxevarwris mxebi, romelic 

iqneba kidevac saZiebo kuTxiT daxrili Sris sagebi .Semdeg saxuravis gamosavlis 

wertilidan atareben sagebis paralelur xazs da amgvarad Rebuloben Sesabamisi 

simZlavris da WeSmariti daqanebis Sris gamosaxulebas WrilSi.  
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rRveviTi aSlilobebis (gadamanacvleblebis) xazebi geologiur Wrilze unda 

gatardes pirvelad (Sreebis ganlagebis Cvenebamde) ufro sqeli Savi xazebiT, vidre 

Sreebis sazRvrebi. rRveviTi aSlilobebis gadamanacvleblebs Wrilebze Cveulebriv 

uCveneben cicabod an vertikalurad, Tu maTi sxvagvari gamosaxvisaTvis konkretuli 

monacemebi ar arsebobs. eroziiT gadaWril naoWa formebs, gansakuTrebiT ki maT, 

romlebic ganlagebulia rRveviTi aSlilobebis orive mxares, aucilebelia gaukeT-

des restavracia Wrilze, risTvisac struqturis haeruli nawilebi unda gamoisaxos 

punqtiriT rRvevis sibrtyis gadakveTamde. 

5. geologiuri Wrilis agebisas guldasmiT unda gavaanalizoT geologiuri 

ruka, zustad unda gadavitanoT sazRvrebis gamosavlebi reliefis mrudze da vuC-

venoT isini wvrili mkafio xazebiT, naoWebis kliteebSi ki gavakeToT mdovre gada-

Runvebi. geologiuri Wrilis xazi zogjer kveTs erTi Sris gamosavlis farTo ve-

ls, romelic aSmuSvnilia ramdenime naoWad da ar kveTs am naoWebis gulebSi ga-

momaval ufro Zvel an axalgazrda qanebs. aseTi naoWebi Wrilze aucileblad un-

da aigos gaRunvebis CvenebiT Sris sagebSi, ganisazRvros ra RerZuli zedapirebis 

mdebareoba Wrilis xazTan mezobladmdebare naoWebis gulebSi gaRunvebis mixedviT 

da Sris mudmivi simZlavris gaTvaliswinebiT (nax. 62, D2 da C2  qanebze gamavali ab 

Wrilis xazi). 

Tu geologiur rukaze SeiniSneba zeda struqturuli sarTulis axalgazrda 

naleqebis uTanxmo ganlageba qveda struqturuli sarTulis SedarebiT Zvel qaneb-

ze, magram es ukanaskneli zedapirze ar gamodis Wrilis xazis gaswvriv, vuCvenebT 

ra axalgazrda qanebis ganlagebas, aucilebelia WrilSi aisaxos qveda struqtu-

ruli sarTulis struqturac. qveda struqturuli sarTulis Sreebis sazRvrebis 

mdebareoba dgindeba gadamfaravi qanebis kompleqsis `gaSuqebis~ gziT (nax. 60). 

geologiur Wrilze uTanxmod ganlagebuli horizontaluri Sreebis simZlav-

res uCveneben rukis masStabSi, Tu masze aris horizontalebi an simaRlis aRniSvne-

bi. wvrilmasStabiani geologiuri ruka, romelzedac zogjer naCvenebic ki ar aris 

reliefis SefardebiTi simaRleebis aRniSvnebi, saSualebas ar gvaZlevs zustad gan-

vsazRvroT horizontalurad ganlagebuli qanebis simZlavre. aseTi rukis mixedviT 

Sedgenil sqematur Wrilze Sreebis simZlavre SeiZleba naCvenebi iyos nebismierad, 

reliefis formebisa da Sreebis sazRvrebis gamosavlebis analizidan gamomdinare, 

magram ise, rom gamoyofili iyos yvela Sre, romlebic gaidevnebian Wrilis xazis 

gaswvriv rukaze. 
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    nax. 64. saswavlo-geologiuri ruka:1 - neogenuri sistema; 2 - paleogenuri  
           sistema; 3-5 - iuruli sistema:3 - zeda seqcia; 4 - Sua seqcia; 5 -–  
           qveda seqcia; 6 - triasuli sistema; 7-9 - karbonuli sistema:7 - ze- 
           da seqcia; 8 -–Sua seqcia; 9 -– qveda seqcia; 10-12 - devonuri siste- 
           ma:10 - zeda seqcia; 11 - Sua seqcia; 12 - qveda seqcia; 13 – siluruli 
           sistema; 14 - ordoviciuli sistema; 15 - kambriuli sistema; 16 - rRve- 
           vis xazebi; 17 - Sris wolis elementebi; 18 - hifsometriuli niSnulebi  
           (m-Si)  

 

6. geologiur Wrils aformeben imgvarad, rogorc horizontalur da damre-

caddaqanebul (monoklinur) raionebSi Wrilebis Sedgenisas. Wrilis saxelwodeba 

iwereba mis Tavze, amasTan unda mieTiTos, Tu romel rukaze an xazze aris igi Sed-

genili, aseve Wrilis ricxobrivi masStabi (mxolod horizontaluri, radgan verti-

kaluri mas unda Seesabamebodes). Wrilis qveS Tavsdeba grafikuli xazobrivi mas-

Stabi da pirobiTi niSnebis cxrili, romelic Sedgeba, mxolod Wrilis Sedgenisas 

gamoyenebuli rukis niSnebisagan. pirobiTi asakobrivi niSnebi ganlagebuli unda iy-

os mkacri TanmimdevrobiT, dawyebuli yvelaze axalgazrda qanebis niSnebiT. yvela 

asoiTi da cifruli indeqsi ganmartebuli unda iyos. magaliTad, Tu  niSanTan swe-

ria indeqsi C1, aucileblad unda vuCvenoT, rom es indeqsi niSnavs `karbonuli sis-

temis qveda seqcias~. geologiur Wrilze yoveli stratigrafiuli erTeulis piro-

biTi niSnebi iseTive unda iyos, rogorc aris geologiur rukaze. Tu geologiur 
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rukaze Sreebs aqvT Strixuli aRniSvnebic da asakobrivi indeqsebic, maSin erTic da 

meorec unda aisaxos Wrilze.  

saswavlo mizniT geologiuri Wrilebis Sedgenisas kargi iqneboda gakeTebuli-

yo Wrilis xazTan mimdebare geologiuri rukis viwro zolis asli (sigane 3-4 sm, 

masze datanili Wrilis xaziT). mas aTavseben qaRaldis im furcelze, sadac mdeba-

reobs Wrili, magram mis zemoT. aslze Strixuli niSnebis garda, Sreebi SeiZleba 

gaferaddes geoqronologiuri skalis Sesabamisi ferebiT. am SemTxvevaSi feris aR-

niSvnebi aucileblad unda SevitanoT pirobiTi niSnebis cxrilSi da agreTve vuCve-

noT Wrilze. pirobiTi niSnebis cxrilis qveS, naxazis marjvena kuTxeSi, unda mieTi-

Tos, Tu vis mier da rodisaa Sedgenili Wrili.  

geologiuri rukis wakiTxvasa da geologiuri Wrilebis SedgenaSi damoukide-

beli muSaobisaTvis rekomendebulia rukis (nax. 64) gamoyeneba, romelzedac winasw-

ar aucileblad unda gaferaddes yvela geologiuri warmonaqmni (Sreebi) sayovel-

Taod miRebuli geoqronologiuri (stratigrafiuli) skalis mixedviT. 
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