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axalcixis sabados qalcedon-aqatis Jeodis arSiebis 

mineraluri fazebi

nodar foforaZe,
 olRa seskuria

reziume

axalcixis sabados qalcedon-aqatis 
nimuSebze optikur-mikroskopuli, rentgeno-
fazuri da rentgenofluorescenciuli me-
TodebiT Catarebuli kvlevebiT miRebul Se-
degebsa da arsebul literaturul monaceme-
bze dayrdnobiT, Jeodebis calkeuli Sreebi, 
romlebsac xSirad gansxvavebuli feris zo-
lebrivi (urTierTswvrivi) an koncentrul-
zonaluri monacvleobiTi ganmeoreba axasi-
aTebs, warmodgenilia gansxvavebuli raobis 
fazebiT. kerZod, kidura (kontaqturi) zona 
warmodgenilia efuziuri qanis hidroTermu-
li xsnarebiT Secvlili mineralebiT (heilan-
diti, mordeniti); rZisferi arSiebi, ZiriTa-
dad α_ α- kristobalitiTa da α-tridimitiT, 
damorCilebuli raodenobiT gvxvdeba mor-
deniti, kvarci da opali. α-kristobalitisa 
da α-tridimitis arSiebi TandaTanobiT ga-
dadis qalcedonis mcire zomis sxivosnur 
arSiebSi, rasac, Tavis mxriv, maraosebri 
agregatebi mohyveba da sabolood, konusise-
bri agregatebiT mTavrdeba. monacrisfro 
arSia (qalcedoni) xSirad TandaTanobiT ga-
dadis wvrilkristalur kvarcSi.

sakvanZo sityvebi: qalcedoni, kristobaliti, 
opali, hidroTermuli xsnari, andezituri tufi.

Summary

According to the data of researches of the chalcedony-
agate samples from the Akhaltsikhe deposit carried 
out by optical-microscopic, X-ray phase, and X-ray 
fluorescence methods and the data existing in technical 
literature, it has been concluded that certain geode layers, 
often characterized by alternation of variously colored 
bands with concentric-zonal formations, are represented 
by various phases. Particularly, the last (contact) zone is 
represented by effusive rock minerals (stilbite, mordenite) 
altered by hydrothermal solutions. Milky rims are generally 
represented by α-cristobalite, α-tridymite, mordenite in the 
subordinate quantity, quartz and opal. α-cristobalite and 
α-tridymite rims gradually turn into small radiant rims 

of chalcedony followed by fan-shaped aggregates and 
then by cone-shaped aggregates. Often the grayish rim 
(chalcedony) gradually turns into fine-grained quartz. 

saqarTveloSi cnobili  qalcedon-aqatis 
jgufis aTamde samrewvelo   sabadodan gansa­
kuTrebuli mniSvneloba aqvs axalcixis sabado­
Ta jgufs.

axalcixis aqatis sabadoTa jgufi Sedgeba 
erTmaneTisagan damoukidebeli ori ZiriTadi 
_ Surdosa  da pamaCis sabadoebisagan, rom­
lebic sivrcobrivad e.w. axalcixis depresias 
ukavSirdeba. aqatis Semcveli naleqebi dakav­
Sirebulia Suaeocenur vulkanogenur warmo­
naqmnebTan, romlebic sam wyebad iyofa: feradi 
tufogenuri, tufobreqCiuli da zeda Sreebriv 
tufogenuri. aqatis Semcvelobis TvalsazrisiT 
gansakuTrebuli mniSvneloba aqvs Sua eocenis 
andezituri Sedgenilobis tufebis muq saxe­
obebs. aqatebi, ZiriTadad, lokalizebulia an­
dezitebis, fisisebri Savi   pexSteinisSemcvel 
da damsxvreul zonebSi. 

Surdos aqatisSemcveli budobebi, ZiriTa­
dad, ori tipisaa: nuSisebri da kvanZuri.  nuSise­
bri aqatis agebuleba zonalur-koncentrulia, 
xolo kvanZurisa – SedarebiT erTgvarovani. 
misi daniSnuleba ufro teqnikuria. pamaCis saba­
doze, umetesad, gvxvdeba milisebri, ZarRvuli 
da nuSisebri formis  budobebi. milisebri aqa­
ti cilindruli formisaa, ZarRvuli aqati gvx­
vdeba kalcitTan erTad, nuSisebri budobebi 
mravalferovania [1]. 

aqatis Semcveli CrdiloeTi zoli iwyeba  
sof. acxuris siaxloves da ukavSirdeba TiTqmis 
ganeduri mimarTulebis teqtonikuri aSlilo­
bis zonas da masTan SeuRlebul napralebs.

aqati gamoirCeva nuSisebri agebulebiT da 
gvxvdeba sxvadasxva zomis warmonaqmnebis saxiT 
– lavis mTel masaSi gabneuli Canawinwklebidan 
ramdenime aTeuli kilogrami masis msxvili nu­
Surebis saxiT. aqatebi moqceulia TeTri feris 
naWuWSi, romelSic xSirad gvxvdeba sicari­
eleebi, amovsebuli ameTvistosa da kvarcis 
kristalebis druzebiT (sur.1).  isini sxvadasxva 
ferisaa: muqi lurji, molurjo, wiTeli, yavis­
feri da Ria nacrisferi.
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sur. 1.  kvarcisa da ameTvistos Jeoda

Tixiani qviSaqvebis Semcvel naleqebTan miax­
loebis paralelurad aqatis Semcveloba mkve­
Trad mcirdeba da bolos, saerTod qreba. aqa­
tiani zolis maqsimaluri simZlavre 12–15 m-s 
aRwevs.  

wrioxis xeobaSi aqatis gavrcelebis igive 
xasiaTi SeimCneva im gansxvavebiT, rom marjvena 
ferdze, danaleqi da amofrqveuli qanebis kon­
taqtze, gvxvdeba lamazi zolebrivi  iaspisebis 
mniSvnelovani danagrovebi, gurkelis  usaxelo 
xeobis   ferdobze, andezituri lavebis da tu­
fobreqCiebis mTel sizrqeSi, aqati ar gvxvdeba. 
md. winubanis xeoba orive ferdze ikveTeba imave 
ganeduri mimarTulebis agatisSemcveli zoniT, 
romelic vrceldeba sof. coxtevamde. aq qviS­
robSi gvxvdeba didi raodenobiT kargi xarisxis 
aqatis nuSurebi.

coxtevsa da muRareTs Soris SeimCneva ise­
Tive xarvezi aqatis gavrcelebaSi, rogorc wri­
oxsa da gurkels Soris, mxolod xeobis ferde­
bze gvxvdeba aqatis Semcveli zogierTi gamov­
lineba.

andezitis Semcveli zoli sof. Surdomde 
aris aqatSemcveli da igi mopovebis erT-
erT ZiriTad obieqts warmoadgenda. es zoli 
vrceldeba dasavleTiT boRasa da svirs gadaR­
ma da arafriT gamoirCeva zemoaRwerilisgan.

aqatis gamovlinebebi Suaeocenuri asakis im­
ave andezituri wyebis samxreT zolSi sakmaod 
mravalricxovania.

naleqebis geologiuri agebuleba da xasiaTi 
identuria CrdiloeT zolis msgavsi naleqebi­
sa. ziaraTis amaRlebis sazRvrebs miRma aqatis 
Semcveloba, rogorc Cans, ar SeimCneva, imdenad  
ramdenadac ziaraTis zemoT nakadulis kala­
potSi saerTod ar aris aRmoCenili aqatis ken­
Webi, xolo qvemoT isini SedarebiT xSiria.

aqatiani sxeulebi gvxvdeba deluvionSic, 
uSualod mdinaris  kalapotSi.

nuSisebri aqatis gamosavlebi sakmaod mrav­
alricxovania da gavrcelebulia posxov-Caisa 
da mtkvris marcxena sanapiros yvela ubanze. 
isini dakavSirebulia andezituri zewris zeda 
ubnebTan, romlebic gamoirCeva forianobiTa 

da sicarieleebiT [2, 3]. sayovelTaod miRebuli 
terminologiiT nuSurebs unda mivakuTvnoT 
mxolod wvrili, 1 sm-mde zomis (gardigardmo 
WrilSi) sekreciebi, xolo ufro msxvili gamo­
nayofebi unda mivakuTvnoT Jeodebs. Tumca, 
sabadoze zomebis miuxedavad, yvela gamonay­
ofs nuSurebs uwodeben. Cveulebriv, aqatis nu­
Surebi sferosebri an elifsoiduri formisaa 
(sur.2), grZivi RerZis mimarT dabrtyelebuli. 
zomisa da wonis mixedviT nuSurebi sakmaod 
mkveTrad icvleba. grZivi RerZis sigrZe 1–1,2 
m-ia, masa 250 kg-mde; Cveulebriv, sigrZe ar aRe­
mateba 10–12  sm  0,5–0,7 kg masis SemTxvevaSi.

  

sur. 2. qalcedonis Jeoda

nuSurebis gare zedapiri araTanabaria, 
ujredovani da dafuWvili. qerqi SeiZleba 
iyos farulkristaluri an kristaluri, sx-
vadasxvagvari _ Sedgenilobisa da Seferilo-
bis mixedviT. nuSurebis zedapirze zogjer 
mravladaa piritis wvrili marcvlebi, rkini-
ani CanarTebis dendritebi   da wvrilmarcv-
lovani kristalebi, romlebic xSirad sak-
maod Rrmad aRwevs siRrmeSi. xSirad SeimC-
neva kalcitis da ceoliTebis kristalebis 
CanarTebi da korZebi. 

Cveulebriv, nuSurebSi SeimCneva min-
eralebis Semdegi asociacia: qalcedoni, mTis 
broli, ameTvisto, kalciti, α-kristobaliti 
(opali) (sur.3). zogjer nuSurebi Seicavs 
wyalsac. 
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sur.3. qalcedoni mTis brolis druzebiT
1. rZisferi gaumWvirvale qerqi; 2. nacrisferi 

naxevradgamWvirvale (aqati); 3. TeTri 
gaumWvirvale (monacrisfro elferiT) zona; 
4. gardamavali zona;  5. TeTri gamWvrivale 

(kristaluri agregati) mTis broli.

aqat-qalcedonis warmomqmneli hidroTermu­
li mineralizaciis procesi farTodaa gavrcel­
ebuli saSualo mJave da fuZe efuziur warmo­
naqmnebSi, romelic sivrcobrivad dakavSirebu­
lia efuzivebSi arsebul sxvadasxva formisa da 
zomis napralebTan, forebTan da sicarieleebT­
an. 

andezitur-bazalturi da dacituri lavebis 
momyoli hidroTermuli kaJmJava xsnarebi in­
tensiurad urTierTqmedeben Semcvel efuziur 
warmonaqmnebTan, gansakuTrebiT _ tuteebTan, 
ris Sedegadac TviT hidroTermuli xsnarebi 
mdidrdeba efuzivebidan gamotutuli ione­
biT da pirvelive xelsayrel SemTxvevaSi la­
vuri ganfenebis napralovan struqturebsa da 
sicarieleebSi qmnis sxvadasxva zomis, formisa 
da asociaciis qalcedon-aqatis Jeodebs. maTSi 
gansxvavebuli feris koncentrul-zonaluri 
arSiebis saxiT, iSviaTad, sxvadaxva sisqis urTi­
erTswvrivi Sreebia ganviTarebuli.

    sur.4. aqat-qalcedonis nimuSze Catare­
buli analizis adgilebi (wertilebi)

1.	 Semcvel qanebTan kontaqturi 
zona; 2. rZisferi gamWvirvale (opali, 
α-kristobaliti, α-tridimiti) zona; 
3. ufero gamWvirvale (gardamavali) 

zona; 4. nacrisferi naxevrad
gamWvirvale (qalcedoni) zona; 5. TeTri 
naxevradgamWvirvale (kvarci) zona; 6. 
hidroTermuli xsnarebiT Secvlili 

zona; 7. mordenitis ZarRvi; 8. kalcitis 
gamonayofi.

aqat-qalcedonis nimuSebs Cautarda op-
tikur-mikroskopuli, rentgenofazuri da 
rentgeno-fluorescenciuli kvlevebi gansx-
vavebuli zonebisa da arSiebis calkeul ub-
nebSi, rogorc es naCvenebia suraTze (sur. 4). 
rentgenofazuri analizis mixedviT, nimuSis 
kidura (kontaqturi) zona warmodgenilia 
efuziuri qanebis hidroTermuli xsnarebiT 
Secvlili mineralebiT (№1, 6, 7 wertilebi). 
kerZod, Semcveli qanebis sicarieleebis hi-
droTermuli xsnarebiT Sevsebisas xSirad 
xdeba Semcveli qanebis pirveladi mineraleb-
is hidroTermul-metasomaturi Secvla ceol-
iTiT.

sur.5. mordenitis (nimuSi #5-1) rentgenofa­
zuri analizis rentgenograma

rentgenogramaze  (sur. 5)  naTlad Cans mor-
denitis intensiuri pikebi, romelTaTvisac 
damaxasiaTebelia Semdegi sibrtyeTSorisi 
manZilebi (9.07,  4.36,  4.00,  3.49,  3.24 Å da a. S.). 
mcire raodenobiT plagioklazi (andezin-lab-
radoris rigis). daaxloebiT imave zedapirze 
rentgenofluorescenciuli meTodiT gan-
sazRvrulia qimiuri Sedgeniloba (Si_29.97%, 
AAl_5.87%, Ca_2.55%,KK_0.67%,FFe_1.04%), rac 
aseve eTanadeba mordenitis qimiur Sedgeni-
lobas.
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sur.6.  rZisferi arSiis (nimuSi #5-2) rentgenofa­
zuri analizis rentgenograma

aqat-qalcedonis Jeodebis yvelaze gare 
Sris _ rZisferi arSiis (wertili №2) rentge
nofazuri analizis rentgenogramaze naTlad 
Cans kargad gamokveTili  α α-kristobalitisa 
da dabali intensivobis α-tridimitis pikebi, 
xolo mordeniti da kvarci kvalis donezea 
dafiqsirebuli (sur.6). kristobalitisa da 
tridimitis fazebis erTobliobas opalise-
bri nivTiereba SeiZleba vuwodoT. qimiuri 
Sedgeniloba, ZiriTadad,    Si-iTaa warmodge-
nili, Tumca garkveuli raodenobiT   gvxvde-
ba AAl da Ca  (Si_45.46%,  Ca_0.23%). rZisferi 
arSia sxvadasxva sisqisaa, zogjer gamosoli-
li. polarizaciul mikroskopSi udidesi 
nawili moyavisfro Seferilobisaa, romel-
Sic sakmaod xSirad mkafiod Cans sferol-
iTuri (ooliTuri) gamonayofebi, xSirad 
amovsebuli kristobalitisa da tridimi-
tis  gamonayofebiT, erTeul SemTxvevebSi _ 
opaliTa da kvarciT (sur. 7). opali, simciris 
gamo, rentgenogramaze ar fiqsirdeba. sfero-
liTebs xSirad axasiaTebs arSiebi, romlebic 
gars akravs maT. xSirad rZisferi arSiis 
momijnave fenebSi SeimCneva mordenitis kar-
gad ganviTarebuli sxvadasxva mimarTulebiT 
orientirebuli nemsisebri kristaluri gamo-
nayofebi (sur. 8). 

  

sur.7. rZisferi arSia polarizaciul mik-
roskopSi

iSviaTad rZisfer warmonaqmnebsa da uSual­
od mis  momijnave arSiebSi ganviTarebulia opa­
lis sferoliTuri gamonayofebi.

  

sur.8. mordenitis nemsisebri agregatebi po-
larizaciul mikroskopSi,

erTi nikoliT (-), jvaredini nikoliT (+)

aqat-qalcedonis Jeodebis Sreebs, arcTu 
iSviaTad, monacvleobiTi ganmeorebiToba axa­
siaTebs. maT gansxvavebuli sisqe, feri da Sesa­
bamisad, mikrostruqtura aqvs.
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                                                                                          დ
sur. 9. qalcedoni polarizaciul mikroskop­

Si
erTi nikoliT (-), jvaredini nikoliT (+)

kristobalitisa da tridimitis arSiebi 
TandaTanobiT gadadis qalcedonis  mcire 
zomis radialur-sxivosnur  agregatebSi  



biznes-inJineringi, #1. 2015  

144

(sur. 9 a ), romlebic, Tavis mxriv, Sedar-
ebiT didi zomis (sur. 9b) agregatebiT icv-
leba, rasac maraosebri (konusisebri) (sur. 
9 g) agregatebi mohyveba da sabolood, didi 
zomis konusisebri agregatebiT (sur. 9 d) 
mTavrdeba.  vizualurad isini monacrisfroa 
(wertilebi №3, 4). calkeul agregatebs So-
ris sazRvari xSirad mkafioa da masac zon-
aluri moxazuloba aqvs.  monacrisfro ar-
Siis qimiuri Sedgeniloba mxolod SiO2-iTaa 
warmodgenili (Si_46.34%). rentgenofazuri 
analizis rentgenogramaze (sur. 10) mkafiod 
fiqsirdeba kristaluri (kvarci 3.34 A0, 2.88 
A0, 1.81 A0, qalcedoni 4.24 A0, α α-kristobaliti 
4.04 A0, 2.45 A0) da amorfuli faza da kvalis 
doneze α α-kristobaliti. rogorc mosalod-
neli iyo, qalcedonis difraqciuli suraTi 
kvarcis analogiuri aRmoCnda, rac  maTi 
kristaluri struqturebis identurobas 
adasturebs.

sazRvari opalsa da qalcedons Soris 
xSirad mkveTria, magram zogjer gvaqvs gar-
damavali  zona, sadac opali, opalisebri 
mineralebi da qalcedoni erTad gvxvdeba. 
maTi erTdroulad arseboba aixsneba opali-
sa da opalisebri mineralebis qalcedoniT 
CanacvlebiT an imiT, rom isini Tanadroulad 
warmoiqmneba. rogorc zeviT aris aRniSnuli, 
opalisebri mineralebi α α-kristobalitiTa 
da α α-tridimitiTaa warmodgenili. rode-
sac opalisebri fazebi gadadis qalcedonSi, 
difraqtogramaze, ZiriTadad, kvarcis re-
fleqsebi Cndeba. tipuri opali warmodge-
nilia izotropiuli faziT, romelic aris 
amorfuli da Sesabamisad, polarizaciul 
mikroskopSic izotropiulia. opalise-
bri mineralebi, rogorc zemoT aRvniS-
neT, α α-kristobalitiT da α-tridimitiT 
aris warmodgenili, da Sesabamisad, po-
larizaciul mikroskopSi anizotropiulia. 
α-kristobalitisa da α-tridimitis sferoli
Tebi sxvadasxva Seferilobis globulebi-
Taa warmodgenili da xSirad imave formis 
opalTan gvxvdeba, romlebic polarizaciul 
mikroskopSi jvaredin nikolebSi gamoirCeva 
izotropiulobiT, xolo rentgenogramebze _  
arakristalurobiT.   

sur. 10.  monacrisfro arSiis (wertili 4) rent­
genofazuri analizis rentgenograma

monacrisfro arSia (qalcedoni) Tanda-
TanobiT gadadis Ria feris tipur kvarcSi 
(wertili №5), romlis qimiuri Sedgeniloba,   
aseve  SiO2-iTaa  warmodgenili (Si_46.15%). 
TeTri (monacrisfro elferis) gamonayofis 
rentgenofazuri analizis rentgenograma 
mxolod kvarcis fazebiTaa warmodgenili 
(sur. 11). polarizaciul mikroskopSi kvar-
cis zonebs aqvs sxvadasxvagvari agebuleba, 
romlebic qalcedonis SresTan xSirad qmnis 
mkafio gamyof sazRvars, Tumca iSviaTad maT 
ara aqvs mkafio sazRvari, Tanac  Cans qalce-
donis agregatebis TandaTanobiTi gadasvla 
kvarcis kristalebSi (sur. 12). yovelive es 
imis maCvenebelia, rom pirobebi, romlebic 
iwvevs kvarcis an qalcedonis kristaliza-
cias, TandaTanobiT icvleba.

sur.11. kvarcis (wertili 5) rentgenofazuri 
analizis rentgenograma
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rentgenofazuri analiziT ubani (wertili 
№6), romelic moyavisfro miwisebri agregate-
biTaa warmodgenili, mordenits warmoadgens. 
aseve mordenits (sur. 13) miekuTvneba TeTri 
feris ZarRvisebri ubani (wertili №7). orive 
ubanSi mindvris Spati kvalis donezea. orive 
ubnis qimiuri Sedgeniloba mordenits pasux-
obs, oRond gansxvavebuli raodenobis min-
arevebiT.  №6 wertilSi warmodgenili mor-
denitis qimiuri Sedgenilobaa (Si_30.35%, 
Al_5.73%, Ca_2,96%, Fe_1.33%,  K_0.74%), №7 wer-
tilis (Si_28.01%, Al_7,79%, Ca_3,99%, Fe_1.27%,  
K_1.04%). 

  

sur. 12. kvarcis kristalebi polarizaciul 
mikroskopSi

erTi nikoliT (-), jvaredini nikoliT (+)

sur. 13. heilanditis (nimuSi #7) rentgeno­
fazuri analizis rentgenograma

aqat-qalcedonis mraval JeodaSi gvxvde-
ba kvarcis jgufis mineralebis  sxvadasx-
va Seferilobis fazebis (α-kristobaliti, 
α-tridimiti, qalcedoni, kvarci) monacvleo-

ba. garkveul ubnebSi ganviTarebulia kal-
citis (wertili №8) zoli (ubani), romlis 
rentgenofazur difraqtogramaze kalcitis 
(sur. 14) mkveTrad gamoxatul pikebTan erTad 
kvalis doneze fiqsirdeba kvarcis da mind-
vris Spatis fazebi.

 

sur.14. kalcitis (nimuSi #8) rentgenofazuri 
analizis rentgenograma

g. maRalaSvilis [4] mier mikroskopuli 
da rentgenometriuli kvlevebiT dadgenili 
aqat-qalcedonis sxvadasxva feris zonalur-
koncentruli arSiebi warmodgenilia opalis,  
α-kristobalitisa  (4.07 Å) da klinoptiloli-
tis (9 Å) fazebiT, romelTa warmoSobas igi 
ukavSirebs hidroTermuli xsnarebisa da Sem-
cveli qanebis urTierTqmedebas. 

aqat-qalcedonis Jeodebis gansxvavebuli 
ferisa da  agregatebis   calkeuli fazeb-
is arSiebis arseboba ganpirobebulia kaJm-
Java hidroTermul-metasomaturi xsnarebis 
reaqciuli zemoqmedebiT Semcvel saSualom-
Java da fuZe efuziur warmonaqmnebze. am 
ukanasknelidan gamotutuli ionebiT gamd-
idrebuli hidroTermuli xsnarebiT napral-
ovan struqturebSi arsebuli sicarieleebis 
Sevsebisas, warmoiqmneba maTi nuSisebri an 
kvanZuri formebi.  aqatis gamovlinebebis 
am ori ZiriTadi formis garda axalcixis 
raionSi gvxvdeba aqatis fsevdomorfoza 
kalcitis mimarT da ufro iSviaTad – mcire 
simZlavris mokle ZarRvebi. 

aqatebis warmoSobis Sesaxeb mravali ur-
TierTsawinaaRmdego mosazreba arsebobs. 
axalcixis aqatebis kvlevis masalebi saSu-
alebas iZleva cilindruli sicarieleebis 
warmoSoba didi albaTobiT davakavSiroT 
ziaraTis mTaze (mcire pamaCi) RruebTan, rom-
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lebic SemorCenilia ganamarxebuli xeebisgan 
wvrilnatexovani tufobreqCiebis zonaSi. am 
Rruebis amovseba xdeboda siliciummJaviani  
(kaJmJava)  koloiduri xsnarebisa da Semcve-
li qanebis  tuteebs Soris reaqciis Sedegad 
[5].

Semcveli qanebisa da aqat-qalcedonis 
Jeodebis sazRvarze warmodgenili TeTri, 
zogjer stafilosebr wiTeli da sxva feris 
arSiebi ritmuli hidroTermul-metasomatu-
ri procesis Sedegia.

mineralizebuli xsnarebis wyarod unda 
miviCnioT axalcixis raionSi farTod  
gavrcelebuli axalgazrda efuzivebi.

miuxedavad imisa, rom axalcixis aqatis 
jgufis sabadoebze samrewvelo tipis mopo-
veba ukve aRar xdeba, calkeuli kerZo mewar-
meebi da feradi qvis moyvarulebi    moiZie-
ben lamazi faqturis aqatis nimuSebs.  Cvenc 
am gziT SevagroveT saintereso koleqcia. 

aqatisgan damzadebuli nakeTobebis 
araCveulebrivi nimuSebi warmatebiT moixmare-
boda ara marto saqarTveloSi. isini mis far-
glebs gareTac gadioda. misgan amzadebdnen 
gemebs-kameebs, iyenebdnen rogorc Tilismas. 
aqatisgan damzadebul nakeTobebs Sorisaa 
oTxi aTasi wlis winandeli kuloni (saqarT-
velos muzeumi), marSal boharnes Spaga da 
ermitaJis aqatis magidebi, romlebic kargad 
metyvelebs axalcixis aqatis sabados mniS-
vnelobaze.

d a s k v n a
axalcixis sabados qalcedonis Jeodebi, ume­

teswilad, koncentrul-zonaluri agebulebi­
saa. masSi ZiriTad rols qalcedonis ritmul-
zonaluri Sreebi asrulebs. rogorc wesi, Sem­
cvel qanebsa da hidroTermul (mineralizaciis) 
xsnarebs Soris  urTierTqmedebiT warmoSobil 
kontaqtur Secvlil zonebSi aRiniSneba inten­
siuri gardaqmnebi (gakvarceba, gakarbonateba, 
gaceoliTeba). TviT qalcedonis mineralizacia 
ganviTarebulia sxvadasxva xarisxiT Secvlil 
Savi feris qanebSi (pexSteini), sadac gvaqvs in­
tensiuri msxvrevisa da hidroTermuli Secvlis 
zonebi, sicarieleebi, teqtonikuri rRvevebi.

aqat-qalcedonis Jeodebis Sreebs, arcTu 
iSviaTad, monacvleobiTi ganmeorebadoba axa-
siaTebs, gansxvavebulia maTi sisqe, raodeno-
ba,  feri da Sesabamisad makrostruqturebi. 
yvelaze gare Sris rZisferi arSia warmodge-
nilia α-kristobalitiT, α α-tridimitiT, 
opaliTa da mordenitiT, romlebic xSirad 
TandaTanobiT gadadis qalcedonis sxvadasx-
va formis agregatebSi.

qalcedonis agregatebs, xSirad umniSvne-

lo gamyofi sazRvriT, agrZelebs kvarcis 
SedarebiT mcire zomis marcvlebi. rogorc 
cnobilia, qalcedoni, Tavis mxriv, kvar-
cis wvrilboWkovani, sferoliTuri an sxva 
formis saxesxvaobaa, romelsac aqvs kvarcis 
struqtura, oRond mowesrigebulobis gansx-
vavebuli xarisxi. kvarcsa da qalcedons So-
ris gansxvaveba vizualurad da polarizaci-
uli mikroskopiT sakmaod kargad fiqsirdeba. 

kvarcis calkeul zonebs gansxvavebuli 
agebuleba aqvs. zogierTi maTgani Sedgeba 
kvarcis subparaleluri  marcvlebisagan, 
romlebic qalcedonis Subisebr agregate-
bze izrdeba TiTqmis erTdroulad da axa-
siaTebs TandaTanobiTi gadasvla, Tumca, maT 
Soris mkafio sazRvaric daikvirveba. gvxvde-
ba kvarcis zonebi, romlebic Sedgeba sxva-
dasxva mimarTulebiT orientirebuli kvar-
cis marcvlebisagan. kvarci zogjer calkeu-
li mcire simZlavris Sris saxiT gamoiyofa 
qalcedonis sxvadasxva Seferilobis arSiebs 
Sorisac.
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