
biznes-inJineringi #4. 2016  

198

biznes-inJineringi geodeziaSi
alpuri tipis kvarcis ZarRvebi

 nodar foforaZe,  profesori
olRa seskuria, akademiuri doqtori

naTia inanaSvili,  doqtoranti

reziume

warmodgenil naSromSi aRwerili da gamokv-
leulia kavkasionis naoWa sistemis qveda- da 
Suaiuruli fiqlebrivi terigenuli formaci-
is  sxvadasxva simZlavrisa da sigrZis, gam-
kveTi  kvarcis hidroTermuli ZarRvebi. isini 
sxvadasxva mimarTulebiT kveTs Semcvel qanebs, 
ikveTeba erTmaneTiT da xSirad, rZisebr TeTri  
monomineraluri kvarcis agregatebiTaa war-
modgenili.

kvarcis ZarRvebi geneturad alpuri tipis 
ZarRvebs miekuTvneba. ZarRvebis agebuleba 
iseve, rogorc qimiuri da mineraluri Sedgeni-
loba, umTavresad, erTgvarovania. isini, Ziri-
Tadad, dabaltemperaturul pirobebSi war-
moiqmneba da dakavSirebulia dabaltemperatu-
rul regionul metamorfizmTan. hidroTermebi, 
Tavis mxriv, zemoqmedebs terigenuli for-
maciis qanebze, Tumca metamor-fizmis dabali 
temperaturis, mcire SeRwevadobisa da susti 
geoqimiuri aqtivobis gamo, zemoqmedeba daba-
lia, amitom alpuri tipis hidroTermuli kvar-
cis ZarRvebi, gamadnebis TvalsazrisiT, umetes 
SemTxvevaSi, steriluria.

kvarcis agregatebis umetesoba sxvadasxva 
formisa da zomis gazur-Txevad CanarTebs Sei-
cavs, romlebic kvarc-ZarRvuli warmonaqmnebis 
maxasiaTeblebia da gansazRvravs metamorfizmis 
warmoSobis pirobebs.

sakvanZo sityvebi: kvarci, monokristali, gen-
eracia, kvarcis druza, hidrotermuli ZarRvi.

Summary

The present work is on the description and research of 
hydrothermal quartz veins of various thickness and length 
from the Lower- and Middle Jurassic schistose-terrigenous 
formation of the Greater Caucasus Folded System; they 
cross the country rocks in various directions, cross each 
other and often they are represented by milky white mono-
gene quarts aggregates.  

Genetically quartz veins belong to Alpine type ones; the 
structure, chemical and mineralogical compositions of the 
rocks are generally homogenous; they are generally formed   
in the low-temperature conditions and is usually associated 
with the low-temperature regional metamorphism. Hydro-
therms, in their turn, effect the rocks of terrigenous forma-
tion, though due to the low temperature of metamorphism, 
low grade of penetration and weak geochemical activity the 
effect is feeble and so the Alpine type hydrothermal quartz 
veins, from the viewpoint of mineralization, in most cases 
are sterile.

Most of the quartz aggregates contain gas and liquid 
inclusions of various forms and sizes that are peculiarities 
of the quartz-vein formations and define the conditions of 
metamorphism origin.

Keywords: quartz, monogene, generation, quartz druse, 
hydrothermal vein.

* * * * * *

piriqiTa alaznis xeobis, iseve rogorc 
mTeli kavkasionis naoWa sistemis [1], qveda- da 
Suaiuruli fiqlebrivi terigenuli formaciis 
naleqebi warmodgenilia sxvadasxva sisqis  Tix-
afiqlebis, aspiduri fiqlebis, qviSaqvebisa da 
alevroliTebis araerTgvarovani napralovnebis 
mqone fenebiT [2,3,4], romlebSic farTodaa gan-
viTarebuli  gansxvavebuli simZlavrisa da si-
grZis  kvarcis ZarRvebi (sur. 1).



199

`
sur. 1. hidroTermuli kvarcis 

urTierTgadamkveTi ZarRvebi

fiqlebrivi terigenuli formaciis erTian 
WrilSi dominirebs Tixafiqlebi, SedarebiT 
cotaa alevroliTebi da qviSaqvebi, romlebSic 
ganviTarebul hidroTermul kvarcis ZarRvebSi 
arsebuli mineralebi gaumWvirvale, mkvrivi, 
uxeSmarcvlovani, TiTqmis yovelTvis rZisebr 
TeTri feris kvarcis agregatebiTaa warmodge-
nili. umetes SemTxvevaSi, igi mTlianad avsebs 
napralebs, sadac zogjer mcire zomis budeebsa 
da sicarieleebSi gvxvdeba calkeuli kargad 
ganviTarebuli mikrokristalebi da druze-
bi. isini TiTqmis mTlianad gam-Wvirvale mTis 
brolisa da rauxtopazis kristaluri formebi-
Taa  warmo-dge-nili.

bunebriv gaSiSvlebebze vizualurad Tval-
naTliv daikvirveba kvarcis ZarRvebis gadam-
kveTi sistemebi. isini ramdenime generaciisaa, 
magram erTgva-rovani, TiTqmis monomineraluri 
(sur. 2).  

sur. 2. erTgvarovani TiTqmis monomineraluri ZarRvi

ZarRvebi erTmaneTs sxvadasxva mimarTule-
biT kveTs. maTi gavrceleba, marTalia, fiq-
lebriobisa da Sreebriobis mimarTulebasac 
emTxveva, magram, ZiriTadad, gamkveTi sxeule-
biTaa (ZarRvebiT) warmodgenili napralebisa da 
bzarebis gaswvriv (sur. 3).

sur. 3. kvarcis gamkveTi sxeulebi

kvarcis ZarRvebsa da Semcvel qanebs mik-
roskopul (AMSKOPE PZ300T-3M)  kvlevasTan 
erTad rentgenofazuri (DRON3) da rentgeno-
fluorescentuli (XRD EDX 3600R) kvlevebic 
Cautarda, romelTa Sedegebi sainteresoa, Tum-
ca jer kidev bevri ram aris gamosakvlevi da 
dasazustebeli. wina naSromebis mixedviT [5,6], 
qveda- da Suaiuruli fiqlebrivi terigenuli 
formaciis nale-qebi, rigi parametrebisa da 
maxasiaTeblebis gaTvaliswinebiT, Seilgazis 
Sem-cvelobis TvalsazrisiT, SesaZloa perspeq-
tiuli gaxdes.

 kvarcis ZarRvebi, Cveni TvalsazrisiT, ge-
neturad ,,alpuri ZarRvebis“ tips uaxlovdeba. 
isini qviSaqvebis metamorfizmsa da teqtoni-
kuri zemoqmedebiT gamowveul dafiqlebasa da 
napralovnebasTanaa dakavSirebuli. maTi sxeu-
lis forma mravalferovania da damokidebulia 
Semcveli qanebis napralovnebasa da Sedgeni-
lobaze, sxeulebis umetesoba  ZarRvuli swori 
an ara-swori linzisebria, ZarRvis sigrZe merye-
obs erTeuli santimetridan aTeul metramde. 
am tipis ZarRvebi gvxvdeba kavkasionis naoWa 
sistemis mTavari qedis yazbeg-lagodexis, Cxal-
Ta-lailisa da gagrajavis zonebis fiqlebrivi 
terigenuli formaciis mTel gamosavlebSi.  
ZarRvebis agebuleba, ZiriTadad, erTgvarova-
nia, zogjer SeimCneva Semcveli qanebis reli-
qtebi (sur. 4), erTgvarovania aseve maTi qimiuri 
da mineraluri Sedgenilobac.

qviSaqvebsa da alevroliTebSi ganviTare-
buli sxvadasxva zomis bunebrivi bzarebi da 
napralebi gvevlineba rogorc alpuri tipis 
ZarRvebis warmoqmnisaTvis xelsayreli garemo,  
isini hidroTermebis moZraobisa da  amomyvani 
arxis funqciasac asrulebs. 

sur. 4. Semcveli qanis reliqtebi kvarcis ZarRvSi

alpuri tipis ZarRvis kvarcis mineralwar-
moqmnis umniSvnelovanes faqtors wnevasTan da 
temperaturasTan erTad  warmoadgens geolo-
giuri garemo, kerZod, kvarcis warmomqmneli 
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geologiuri sxeulis  mineraluri da qimiuri 
Sedgeniloba, teqtonikuri pirobebi, CaJonili 
wylis  temperatura, geoqimiuri aqtiuroba da 
sxv. kvarcis ZarRvebis Camoyalibebisa da maTi 
formirebis modeli, arsebuli literaturuli 
monacemebisa da Cveni kvlevebis safuZvelze,  
martivad SeiZleba ase CamovayaliboT: iurul 
da carcul sistemaSi, terigenuli formaciis 
fiqlebrivi qanebis Sreebis daZirvis stadiaze, 
romel-sac Tan sdevs diagenezisis, katagen-
ezisisa da garkveul siRrmeze metamorfizmis 
procesic,  deda qanebSi mimdinareobs metamor-
fogenuli (daaxloebiT, 7-12 kilometrze) flu-
idebis formireba, romelTa wylebis (xsnare-
bis) ZiriTad wyaros, CaJonil wylebTan erTad 
warmoadgens  qanebis wyalSemcveli mineralebis 
(Tixebi, qarsebi, Jangeulebi) dehidrataciisa 
da daSlisas gamoyofili (gamowviluli) wyali 
[7]. Semcvel qanebSi (argiliTebi, Tixafiqlebi, 
qviSaqvebi) gawylovanebis procesSi mimdinare 
qimiuri da ionogacvliTi reaqciebiT Camoyal-
ibda  metamorfogenuli fluidebi, romelTa 
qimiuri Sedgenilobac mTlianad damokidebu-
lia dedaqanis qimiur da mineralogiur Sedge-
nilobaze.

alpuri tipis ZarRvis kvarcebi, ZiriTadad, 
dabaltemperaturul pirobebSi warmoiqmneba. 
isini dakavSirebulia dabaltemperaturuli re-
gionuli metamorfizmis Sedegad warmoqmnil 
hidroTermul mineralizaciasTan zedapiruli 
CaJonili wylebis monawileobiT. hidroTermebi, 
Tavis mxriv, zemoqmedebs terigenuli formaciis 
qanebze, Tumca metamorfizmis dabali tempera-
turis, mcire  SeRwevadobisa  da  susti geoqimi-
uri aqtivobis gamo, zemoqmedeba daba-lia, ami-
tom Semcvel qaneSi ganviTarebul alpuri tipis 
hidroTermuli kvarcis ZarRvebSi, umTavresad 
kvarcis gamokristaleba  xorcieldeba.

r. axledianma [8] xdeswylisa da Sodas ubneb-
Si alpuri tipis kvarcis ZarRvebSi sami mTavari 
generaciis kvarci gamoyo. pirveli generaciis 
kvarci, romlis rZisebr-TeTri feris agregate-
bi (adgil-adgil gamWvirvale)  marcvlisebri da 
masiuri teqsturiTaa warmodgenili. am tipis 
kvarciTaa Sevsebuli ZarRvebis umetesoba. aseTi 
kvarcebi SedarebiT mcire zomis Tanabar-marcv-
lovani kristalebiTa da agregatebiTaa war-
modgenili. isini matricaSi qmnis  dagrovebis 
calkeul ubnebs da miuTiTebs adreuli stadiis 
kvarcis kristalebis zrdis maRal siCqareze. 
aqve gvxvdeba SedarebiT mcired wagrZelebuli 
kvarcis agregatebi, romelTa wagrZeleba ganvi-
Tarebulia   xsnarebis moZraobis mimarTulebis 
Tanxvdenilad. isini nawilobriv an mTlianad 
avsebs ZarRvakebisa da ZarRvebis  sicarieleebs. 
isini pirveli generaciis bolo etapzea ganvi-
Tarebuli. 

kvarcis meore generacia warmodgenilia  
wagrZelebuli, xSirad paraleluri kvarcis 
kristaluri agregatebiT, romelTa sigrZe da-
mokidebulia mineralwarmomqmneli procesis 
intensiobaze. romelTa Tanadroulad xSirad 
uwvrilesi qloritebis gamokristaleba xor-
cieldeba. maTi Senazardebi kvarcs momwvano 
elfers aZlevs.

kvarcis mesame generacia sxvadasxva xarisxis 
gamWvirvale kvarcis druzebsa da jagrisebs  qm-
nis.

alpuri tipis ZarRvebi warmoadgens hi-
droTermuli ZarRvebis gansakuTrebul saxesx-
vaobas. maT miekuTvneba kvarcis gamonayofebi 
metamorful qanebSi linzisebr da sxva formis 
napralebsa da bzarebSi, romlebic Semcveli 
qane-bis mimarTebisadmi xSirad TiTqmis marTo-
bulad aris orientirebuli. maTTvis damaxasi-
aTebelia Semcveli qanebis msgavsi Sedgenilo-
bis mineralebiT Sevseba. alpuri ZarRvebisaTvis 
tipur mineralebs warmoadgens: kvarci (xSirad 
mTis brolis saxiT did sicarieleebSi), adu-
lari (mindvris Spati), albiti, qloritebi, epi-
doti, rutili, titaniti, anatazi, brukiti, he-
matiti, iSviaTad ceoliTebis jgufis zogierTi 
minerali. alpuri ZarRvebi, erT SemTxvevaSi, 
geneturad ar ukavSirdeba amofrqveul qanebs, 
xolo sxva SemTxvevaSi, zogjer adgili aqvs 
magmur kerebTan siaxloves, magram pirdapiri 
urTierTkavSiri maT Soris mainc ar SeimCneva. 
savaraudoa, rom alpuri ZarRvebis warmoSoba 
ukavSirdeba Semcveli qanebis qanmaSeni min-
eralebis komponentebis gamotutvis procesebs 
da maT gamokristalebas napralebis arsebul si-
carieleebSi. am procesebis erTobliobas lat-
eralur-sekreciuli  mineralwarmoqmna ewode-
ba. alpuri tipis ZarRvebs xSirad ukavSirdeba 
mTis brolis Semcveli metnaklebad msxvili si-
carieleebi, romelTa kedlebis zedapirebi da-
farulia kristalTa druzebiT an jagrisebiT.

alpuri tipis mTis brolis Semcvel ZarRvebs 
samrewvelo mniSvneloba gaaCnia da xSirad war-
moadgens piezooptikuri kvarcis nedleulis 
wyaros.

rogorc cnobilia, Tixafiqlebi da argi-
litebi, Cveulebriv, gamoirCeva gansakuTre-
biT dabali SeRwevadobiT, Tumca teqtonikuri 
zemoqmedeba ganapirobebs maTSi bzarebisa da 
rRvevebis ganviTarebas sxvadasxva mimarTule-
biT, xolo qanSi bunebrivi bzarebi gvevlineba, 
rogorc fluidebis filtraciis arxebi. bzarebs 
realurad SeuZlia gazardos maRali wnevis qveS 
myofi fluidebis gamtarebloba, romlebic hif-
sometrulad zeda horizontebSi gadaadgild-
eba. swored maTSi viTardeba alpuri ZarRvebi, 
xSirad Sreobriobisa da fiqlebriobis marTo-
bulad. gardaqmna, ZiriTadad, gamoxatulia min-
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eralogiuri da struqturuli niSnebis Tavise-
burebebiT, rac damokidebulia Semcveli qanebis 
postdiageneturi cvlilebebis xarisxze, bune-
brivi bzarebis sistemaze, maT orientirebasa da 
sixSireze, fluidebis aqtiurobaze, fluidis-
momyvani arxebis raobasa da maTi SeRwevadobis 
xarisxze. alpuri ZarRvebis informaciuloba 
ganapirobebs danaleqi qanebis postdiagenetu-
ri gardaqmnebis xarisxis, komponentebis mobi-
lizebisa da gadanawilebis dadgenas. zogjer 
alpuri tipis ZarRvis kvarcebi gvevlineba mad-
neuli sxeulebis siaxlovisa da, gansakuTrebiT, 
oqrosSemcveli zonebis perspeqtiulobis in-
dikatorad, isini xSirad kataklazirebuli da 
dafiqlebulia [9].

kataklazirebuli da dafiqlebuli kvarci, 
Tavis mxriv, Seicavs informacias stresuli 
procesebis gavlenaze, rasac adgili hqonda ge-
ologiuri procesis dros. dafiqlebuli kvar-
cis fluidgajerebuloba xSirad teqtonikuri 
procesebis markeria.

qviSaqvebisa da argilitebis Sreebi xSirad 
moicavs bunebriv bzarebs, romlebic qmnis fil-
traciis arxebs, aerTianebs forebs qanis mat-
ricasa da moculobiT sivrceSi.

alpuri ZarRvebis kvarcis umetesoba sx-
vadasxva formisa da zomis gazur-Txevad Ca-
narTebs Seicavs, romelTa Sedgeniloba ZiriTa-
dad msgavsia. mTavar komponentebs warmoadgens 
wyali da naxSirmJava, xolo mcire raodenobiT 
gvxvdeba naxSirwyalbadebi, metakoloidebi, 
karbonatebi, romlebic kvarcZarRvuli warmo-
naqmnebis maxasiaTeblebia da gansazRvravs meta-
morfizmis pirobebsac. alpuri tipis ZarRvis 
kvarcebis tipomorfuli Taviseburebebi gan-
sxvavdeba  Semdegi  Termobarogeoqimiuri ni-
SnebiT: gazur-Txevadi CanarTebis formiTa da 
zomiT, agregatul-fazuri SedgenilobiT, maTi 
homogenizaciis temperaturiT, dekriptogramis 
konfiguraciiT, fluidgajerebis sididiT, Ca-
narTebis gazuri komponentis TanafardobiT 
[10].

literaturuli monacemebiT [10], kavkasionis 
naoWa sistemis alpuri ZarRvebis rZisebr-TeTri 
kvarcebis gazurTxevadi CanarTebi  homogeni-
zaci-is temperaturis farTo intervaliT  xa-
siaTdeba. ZarRvebis ZiriTadi nawilis (40-60%) 
gazur-Txevadi CanarTebis homogenizaciis tem-
peraturaa 110-1600C, Semdegi nawilis (30-50%)  
gazur-Txevadi CanarTebis homogenizaciis tem-
peraturaa 160-2600C, SedarebiT mcire nawi-
li  (3-5%) 260-3100C da 330-3500C-ze ganicdis 
homogenizacias. temperaturis mateba, yovel 
erT kilometr siRrmeze qveda da Sua iuruli 
fiqlebrivi terigenuli formaciis naleqebSi,  
Seadgens 25-300C.

vTvliT, rom alpuri tipis ZarRvis kvarcis 

warmoqmnis  temperatura Seesabameba Semcveli 
qanebis metamorfizmis temperaturas. es mt-
kicdeba imiT, rom alpuri ZarRvisa da Semcveli 
qviSaqvebis metamorfizmis procesSi  axlad war-
moqmnili  kvarcis dekriptometruli maxasiaTe-
blebi, rogorc wesi, identuria [11].

alpuri ZarRvis kvarcebi Seicavs informacias 
Semcveli qanebis gardaqmnis sistemis Sesaxeb. 
gazis gamoyofis temperaturuli parametrebis 
msgavseba fluiduri CanarTebis dekripitacii-
sas [11], SeiZleba aixsnas kvarcis ZarRvisa da 
regeneraciuli kvarcis cementaciis warmoqmnis 
erTiani bunebiT qviSaqvebis Rrma katagenezisi-
sas kvarcis marcvlebis gaxsnisas. 

fiqlebrivi terigenuli formaciis qanebma 
ganicada katagenezisis procesi; siRrmis mate-
basTan erTad maTi gardaqmnis intensivobac 
izrdeba da zogjer katagenezisis done meta-
genezisis elementebsac iZens [12], Sesabamisad, 
terigenuli qanebis Semadgeneli mineralebis 
gadakristalebis xarisxi WrilSi izrdeba zevi-
dan qveviT. katagenezisis sawyis etapze ter-
igenuli formaciis qanebSi Cndeba hidroqarsi da 
qloriti, ufro Rrma katageneturi cvlilebebi 
vlindeba wvrilqerclovani sericitis warmoqm-
niT, romelic gadadis muskovitSi, baci qlori-
tis gaCeniT da agregatuli kvarcis gamoyofiT 
[5].  temperaturis zrdasTan erTad qviSaqvebis 
kvarcis  xarjze warmoiqmneba alpuri kvarcis 
ZarRvebi, romlebic maRali hidrostatikuri 
wnevis zegavleniT qanebSi arsebuli bunebrivi 
bzarebisa da napralebis gaswvriv gadaadgilde-
ba, ZiriTadad, aRmavali mimarTulebiT. bzarebi 
da napralebi mineralizebulia, Tumca sasarge-
blo komponentebisgan umetes SemTxvevaSi ster-
iluria.

polarizaciuli mikroskopiT (Amscope PZ 
600TC-8) Seswavlilia rogorc kvarcis ZarRveb-
is, aseve Semcveli qanebis nimuSebi, romlebic, 
ZiriTadad, TixafiqlebiTa da metaqviSaqve-
biTaa warmodgenili. Semcvel qanebsa da kvar-
cis ZarRvebze marilmJava erTeuli SemTxvevis 
garda, praqtikulad, ar reagirebs. SlifebSi 
xSirad SeimCneva sxvadasxva mimarTulebiT gan-
viTarebuli mikrobzarebis gaCena.

kvarcis ZarRvis polirebuli zedapiri (sur. 
5),  sadac analizebis Catarebis adgilebia 
naCvenebi.

kvarcis ZarRvebi mikroskopSi mcire gadide-
baze, ZiriTadad,  monomineraluri kvarciTaa 
warmodgenili, romelsac aqvs Subisebri, mo-
zaikuri struqtura, axasiaTebs zolebrioba, 
iSviaTad, kvarc-mindvrisSpatiani da kvarc-
kalcitiani ZarRvebic fiqsirdeba.
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sur. 5.  kvarcis ZarRvis (nimuSi №226)
zedapiri, sadac analizebia Catarebuli

(nomeri nimuSze ovalur CarCoSi miuTiTebs Sli-
fis damzadebis adgils; mrgval CarCoSi _ rentgeno-
fluorescentuli analizis Catarebis wertilebs; 
xolo oTxkuTxed CarCoSi _ rentgenofazuri ana-

lizis Catarebis wertilebs.)

SlifSi (№226/1) kvarcs  blokiseburi age-
buleba aqvs, ZarRvis Sida nawili ufro sufTaa, 
dabzaruli, bzarebSi rkinis Jangia.  axasiaTebs 
talRovani Caqroba [sur. 6]. 

sur. 6. kvarcis agregatebi polarizaciuli mikroskopiT

kvarcis ZarRvebis Semcveli (№227/1) nimuSis 
polirebul zedapirze TvalnaTliv daikvir-
veba kvarcis sxvadasxva simZlavrisa da sigrZis 
gamonayofebi, zogic isoleba (sur. 7). maTgan 
damzadebul SlifebSi kvarcis sxvadasxva gener-
aciis agregatebi fiqsirdeba.

 
sur. 7. kvarcis ZarRvis (nimuSi №227)
zedapiri, sadac analizebia Catarebuli

Slifi ( №227/1)  warmoadgens qviSaqvaSi gan-
viTarebul kvarcis ZarRvebs, did ZarRvSi gvx-
vdeba Subisebri struqturis plagioklazebi. 
kvarci ramdenime generaciisaa, aris wvril-
marcvlovani, SedarebiT izometruli formis, 
mcire zomis Tanabarmarcvlovani, romlebic 
matricaSi qmnis dagrovebis calkeul ubnebs da 

miuTiTebs adreuli stadiis kvarcis kristaleb-
is zrdis maRal siCqareze pirveli generacii-
sas. wvrilmarcvlovani kvarcis zalbandebSi 
xSirad daikvirveba Semdegi generaciis kvarcis 
SedarebiT wagrZelebuli   kristalebi (sur. 8), 
romlebic zogjer isoleba. maTi warmoSobis 
procesis mimarTuleba ganapirobebs kvarcis 
agregatebis zolovnebas, zogjer svetovnebas, 
mozaikurobas.

xSirad, erT SlifSi daikvirveba pirveli da 
meore generaciis kvarcebi  da, maT Soris, gar-
damavali fazebi, gadasvla dandaTanobiTia.

sur. 8.  kvarcis wvrilmarcvlovani, Tanabarmarcvlovani 
agregatebis gadasvla

 meore generaciis wagrZelebul agregatebSi     

Slifis zogierT ubanze TvalnaTliv daik-
virveba meore generaciis  kvarcis wagrZelebu-
li agregatebis (kristalebis) SuaSre pirveli 
generaciis marcvlovani kvarcebis gamonay-
ofebs Soris (sur. 9). kvarcebs axasiaTebs mom-
wvano pleoqrouli Seferva, rac SesaZlebelia 
gamowveuli iyos kvarcis kristalebis waxnage-
bze  ilitis, qloritis an rkinis hidroJangebis  
wvrildispersuli masis nafifqebiT an minatmas-
nebiT.

 

sur.  9. meore  generaciis  kvarcis wagrZelebuli agre-
gatebis SuaSre pirveli generaciis marcvlovani kvarcebis 

gamonayofebs Soris

 
kvarcis SedarebiT didi zomis agregtebze 

SeiniSneba defeqtebi, bzarebi da forebi, rom-
lebic xSirad reliqturi masaliTaa amovsebuli. 

rentgenofluorescentuli (EDX 6000B – 
Skayray XRF) meTodiT kvarcis ZarRvebTan erTad 
Seswavlilia Semcveli qanebisa da kontaqturi 
ubnebis nimuSebi. analizi Catarda nimuSebis 
gaprialebul zedapirze ramdenime wertilSi, 
ZiriTad qanmaSen elementebTan (Si, Ti, Al, Fe, Mg, 
Mn, Ca, K) erTad ganisazRvra 21 elementis (V, 
Cr, Co, Ni, Cu, Zn, As, Zr, Sr, Nb, Mo, As, Cd, Sn, Sb, 
W, Au, Pb, Ba, P, S) Semcveloba, Tumca am etapze 
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aRniSvnis Rirsia nikelis, TuTiis, cirkoniumis, 
vercxlis, stibiumisa da tyviis mcired amaR-
lebuli Semcvelobebi, danarCeni elementebi,  
praqtikulad, ar fiqsirdeba.

sakvlevi kvarcis ZarRvis nimuSebsa da Sem-
cvel qanebs mineraluri fazebis raobisa da 
maTi raodenobis dazustebis mizniT, petro-
grafiuli aRwerebis paralelurad Cautarda 
rentgenofazuri (DRON-3) analizi.  kvarcis 
ZarRvis nimuSSi TvalnaTliv fiqsirdeba mono-
mineraluri kvarcis (95%) pikebi (sur. 10), iS-
viaTad, Ca-Na mindvris Spatebi. Semcvel qanebSi 
ki -  kvarci, Ca-Na mindvris Spatebi, F Fe-Mg 
qloritebi, xolo qarsebi - kvalis doneze (sur. 
15).

  

sur. 10. a - kvarcis ZarRvisa (№227/1) da b - 
kvarcis ZarRvisa da Semcveli qanis kontaqtis 

nimuSebis (№227/4) rentgenograma

kavkasionis naoWa sistemis piriqiTa alaznis 
xeobis   qveda da Sua iuruli fiqlebrivi ter-
igenuli formaciis  naleqebis alpuri tipis 
ZarRvis kvarcebi ZiriTadad dakavSirebulia da-
baltemperaturuli regionuli metamorfizmis 
Sedegad warmoqmnil hidroTermul miner-
alizaciasTan, zedapiruli CaJonili wylebis 
monawileobiT. gamadnebis TvalsazrisiT, isini 
steriluria.
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