


iv. javaxiSvilis სახელობის Tbilisis saxelmwifo universitetis

m. nodias sax. Mgeofizikis instituti

robert gogua

magmuri qanebis magnituri veli

da magnetizmi

Tbilisi 
2017



monografia eZRvneba geologiis erT-erTi fundamentaluri amocanis – magmuri
qanebis gamokvlevas. igi dafuZnebulia avtoris mravalwliani kvlevebis Sedegebze
geomagnitizmis dargSi. masSi ganxilulia: magmuri qanebis magnituri mineralebis
warmoSobis da damagnitebis pirobebi; qanebis ZiriTadi magnituri maxasiaTeblebi da
maTi geologiuri informaciuloba; magnituri mineralebis Semadgenlobis, struqturis
da genezisis Seswavlis magnituri meTodebi; mocemulia saqarTveloSi geomagnituri
gamokvlevebis mokle istoria.

monografiis ZiriTadi nawili ukavia aWaris intruziuli masivis geomagnituri
meTodebiT (magnito-mineralogia, magnituri Zieba, paleomagnetizmi) kvlevis Sedegebs.
gamokvleulia: magmuri qanebis magnituri mineralebis Semadgenloba, struqtura da

damagnitebis temperatura; Seswavlilia qanebis narCeni damagnitebis In sidide da
mimarTuleba; amoxsnilia magnitometriis pirdapiri da Sebrunebuli amocanebi;
gansazRvrulia intruziuli sxeulebis forma da zomebi; dadgenilia calkeuli
intruzivebis formirebis pirobebi, mocemulia intruziuli masivis sivrcul-droiTi
modeli; gamoTqmulia mosazreba spilenZ-polimetaluri gamadnebis intruziul
magmatizmTan kavSiris Sesaxeb.

pirvelad, saqarTvelos magmuri qanebis magaliTze naCvenebia, rom am qanebSi
arsebobs vertikaluri zonaloba, e.i. monacvleoba zonebis, romlebSic narCen

damagnitebas In erT SemTxvevaSi aqvs ( N ), xolo meoreSi ( R ) mimarTuleba, amasTan

erTad IiIn  . naCvenebia agreTve, rom zonalobis efeqtis gavlena magnituri anomaliis
intensivobasa da niSanze efuziur qanebSi mniSvnelovnad metia, vidre intruzivebSi.

wigni gaTvlilia gamoyenebiTi geologiuri amocanebis gadawyvetiT
dainteresebuli geomagnitologebis da petromagnitologebisaTvis. igi sasargeblo
iqneba, agreTve, geologiur-geofizikuri specialobis studentebisaTvis.

The monograph is about one of the fundamental tasks of Geology – study of magmatic rocks. It is based
on the results of the author’s many years of research in the field of Geomagnetism. It considers: the
factors for formations and magnetization of the magnetic minerals of magmatic rocks; the main magnetic
characteristics of rocks and their geologic informativeness; the magnetic methods for the study of the
composition, structure and genesis of magnetic minerals; brief history of geomagnetic studies in Georgia.

In the main part of the monograph the results of the study of the intrusive massif of Adjara by
geomagnetic methods (magneto-mineralogy, magnetic prospecting, and paleomagnetism) are
considered. The following results are obtained: determination of the composition of the magnetic
minerals of magmatic rocks, In value and direction of the residual magnetization of rocks; solution of the
direct and inverse tasks of Magnetometry; definition of the shapes and sizes of intrusive bodies, the
conditions for certain intrusive formation; and finally we have made an assumption about the connection
between copper-multimetal mineralization and intrusive magnetism.

For the first time the example of the magmatic rocks in Georgia showed that there exists vertical
zonality in these rocks, i.e., alternation of zones, in which In residual magnetization in one case has (N)
direction and in another case - (R) direction. At the same time In>Ii. It is also obvious that the influence of
the zonality effect on the magnetic anomaly intensity and sign in effusive rocks is much higher than in
intrusives.

The book is considered for the interest of geomagnetologists and petromagnetologists willing to solve
the tasks of Applied Geology. It will be also useful for the students of faculties of Geology and Geophysics.
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S e s a v a l i

geomagnetizmi warmoadgens dedamiwis Semswavlel erT-erT swrafad

ganviTarebad samecniero mimarTulebas. igi aris istoriiT yvelaze Zveli

da yvelaze axalgazrda _ kvlevis meTodebiT. misi warmatebuli

ganviTareba ganpirobebulia qanebis magnetizmis da paleomagnetizmis

axali meTodebis gamoCeniT, maRali sizustis qvanturi da protonuli

magnitometrebis SeqmniT, magnituri anomaliebis interpretaciis axali

kompiuteruli meTodebis danergviT da sxva. amasTan erTad, magnituri

mineralebis fenomenaluri Tvisebis, magnituri maxsovrobis dadgenis

Sedegad SesaZlebeli gaxda geomagnituri velis sididis da

mimarTulebis gamokvleva geologiur warsulSi, rac warmoadgens

mniSvnelovan etaps dedamiwis magnituri velis bunebis SeswavlaSi.

dedamiwis magnituri velis anomaliebiT gansazRvraven magnituri

mineralebis ganawilebas dedamiwis qerqSi da mantiaSi. gamomdinare

aqedan magnituri mineralebis diagnostika, maTi gaCenis da Semdgomi

,,cxovrebis” gamokvleva gvaZlevs informacias magmuri qanebis

formirebis, qanze gare zemoqmedebis, romelic qanma ganicada arsebobis

geologiuri periodis ganmavlobaSi da sxva. amasTan erTad, mineralebis

Seswavlis magnitur meTodebs aqvT mTeli rigi upiratesobebi

aramagniturTan SedarebiT, rac gamoixateba maT maRal garCevadobaSi,

mgrZnobiarobaSi, mwarmoeblobaSi da eqsperimentis Catarebis simartiveSi.

mniSvnelovnad gafarTovda qanebis magnetizmis meTodebis gamoyeneba

lokaluri magnituri anomaliebis bunebis gaSifrvis da iseTi

praqtikuli amocanebis gadaWraSi, rogoricaa, intruziuli masivebis

gamijvna, maTi formaciuli kuTvnilebis mixedviT, magmuri moqmedebebis

mravalfazurobis dadgena, intruziuli masivebis dayofa madnurad da

aramadnurad da sxva.

magmuri qanebis SeswavlaSi mnivnelovani wvlili SeaqvT

paleomagnitur meTodebs. maTi daxmarebiT warmatebiT SeiZleba

gamovikvlioT magnituri velis cvlilebebi drosa da sivrceSi, qanebis

narCeni damagnitebis cvlilebebis itoria, rac gamoyenebas poulobs

dedamiwis agebulebis SeswavlaSi, mis evoluciasa da praqtikuli

geologiuri amocanebis gadaWraSi, rogoricaa geologiuri
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warmonaqmnebis korelacia, maTi asakisa da paleogeografiuli

koordinatebis gansazRvra (140).

aqve avRniSnavT, rom miuxedavad magnetizmis meTodebis zemoT

aRniSnuli SesaZleblobebisa cal-calke es meTodebi araa universaluri-

calsaxa, Tumca maTi kompleqsuri gamoyeneba iZleva ufro saimedo

Sedegs da aviwrovebs Sebrunebuli amocanis amoxsnis sazRvrebs.

winamdebare naSromi ZiriTadad warmoadgens avtoris mravalwliani

Sromis Sedegs, saqarTvelos teritoriaze gavrcelebuli magmuri qanebis

magnetizmis da magnituri velis Seswavlis mimarTulebiT. SromaSi

ganxilulia agreTve sxva mkvlevarebis naSromebi.

monografia Sedgeba Sesavlis, sami nawilis da Svidi Tavisagan, mas

boloSi darTuli aqvs ori cxrili.

pirvel TavSi, literaturuli monacemebiT, ganxilulia magmuri

qanebis magnituri mineralebi, maTi warmoqmnis da diagnostikis meTodebi,

qanebis magnituri maxasiaTeblebi da maTi geologiuri informaciuloba.

meore Tavi mTlianad eZRvneba geomagnitur kvlevebs saqarTveloSi.

nawili meoris pirvel TavSi warmodgenilia, avtoris mier,

saqarTvelos teritoriaze gamokvleuli intruziuli qanebis magnituri

velis da magnetizmis gamokvlevis Sedegebi. meore TavSi ganxilulia

efuziuri qanebis magnituri veli da magnetizi. ZiriTadad gamoyenebulia

literaturuli masalebi.

monografiis mesame nawili mTlianad eZRvneba aWaris intruziuli

masivis geomagnituri meTodebis kompleqsiT (magnitometria, qanebis

magnetizmi, paleomagnetizmi) gamokvlevas.

laboratoriuli kvlevebi Catarebuli iqna cnobili meTodebiT,

moskovis dedamiwis fizikis institutis mTavari geomagnituri velis,

borokis geofizikur, yazanis saxelmwifo universitetis da Tbilisis

saxelmwifo universitetis martyofis paleomagnitur laboratoriebSi,

cnobili mecnierebis s. brodckaias, l. Solpos, d. peCerskis

konsultaciebiT, ris gamoc maT did madlobas vuxdiT. aWaris

intruzivebis paleomagnitur kvlevebSi didi daxmarebisTvis madlobas

vuxdi agreTve b. asaniZes.
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Tavi 1. magmuri qanebis magnetizmi da magnituri veli

1.1. magmuri qanebis feromagnituri mineralebi da maTi warmoqmnis

pirobebi

bunebaSi magnituri anomaliebi warmoiqmneba qanebSi feromagnituri

mineralebis arsebobis SemTxvevaSi. es mineralebia: magnetiti da myari

siTxeebis seria – ulvoSpinelebi, titanomagnetitebi; hematiti da myari

siTxeebis seria – ilmeniti (hemoilmenitebi); pirotini da zogierTi misi

warmoebuli; rkinis hidroJangi aramdgradia temperaturis mimarT da 200-

500°С temperaturaze gadadis hematitSi. qvemoT cxrilSi moyvanilia

feromagnituri mineralebis magnituri Tvisebebi (143).

mineralebi magnituri

SemTvisebloba

æ СГС erT.

gajerebis

damagniteba

Js

СГС erT.

koercitiuli

Zala

Hc , erstedi

kiuris

temperatura

CT 

magnetiti

32OFeFeO 

titanomagnetiti

43 OTiFe xx , 10x

hematiti 32OFea 

maggemiti 32OFe

pirotini xFeS 1

0,3-2,0

-

45 102101  

0,23,0 

23 101101  

490

75-490

1,5-2,5

435

17-70

10-150

-

7000-8000

10-130

15-110

578

100-578

675

-

300-325

rogorc cxrilidan Cans, mineralebidan yvelaze maRali magnituri

SemTvisebloba æ da gajerebis damagniteba sJ aqvs magnetits. igi

mdgradia agreTve dabal temperaturaze da warmoadgens magnituri

anomaliis mTavar ganmsazRvrel minerals. magnetitis kiuris temperatura

( C578 ) praqtikaSi miRebulia magnitoaqtiuri fenis qveda sazRvrad.

aqedan gamomdinare, Tu miviRebT, rom dedamiwis qerqSi temperaturuli

gradientia 10°/km-ze, maSin magnitoaqtiuri fenis simZlavre iqneba

araumetes 60km-is.
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titanomagnetiti feromagnetitia, misi magnituri Tvisebebi mdored

icvleba 1x -dan 0x -mde. am mineralis Semadgenloba Zlier

mgrZnobiarea warmoSobis pirobebTan mimarTebaSi. igi mdgradia mxolod

C600 -is zemoT.

hematiti _ bunebaSi farTod gavrcelebuli mineralia, gvxvdeba

dedamiwis zedapirTan axlos. igi susti feromagnetikia.

maggemiti _ bunebaSi gvxvdeba, rogorc magnetitis daJangvis

produqti, igi ar vrceldeba ramdenime kilometris qvemoT.

pirotini _ rkinis sulfidebidan, bunebaSi yvelaze xSirad

gvxvdeba. igi Semadgenlobis mixedviT aris rogorc feromagnetiki, roca

25,01,0  x , ise antiferomagnetiki, roca 1,00  x . bunebaSi ufro xSirad

gvxvdeba Sualeduri Semadgenlobis pirotini. pirotinis daJangvis Semdeg

warmoiqmneba minerali, romlis kiuris temperatura axlosaa magnetitis

kiuris temperaturasTan. es minerali qanebSi iSviaTia, xolo sulfidur

gamadnebebSi xSirad gvxvdeba da warmoqmnis lokalur, intensiur

anomaliebs.

qanSi feromagnituri mineralebis warmoSobis aucilebeli pirobaa,

rom arsebobdes 1%-ze meti rkina, aseve magniumi, kobalti, nikeli da sxva

meorexarisxovani elementebi. amrigad, pirveli aucilebeli piroba, rom

qanSi warmoiqmnas feromagnituri minerali, ganisazRvreba qanis

SemadgenlobiT, magram igi araa sakmarisi, radgan SemadgenlobiT

erTmaneTTan axlos mdgomi qanebis magnituri mineralebis Semcveloba

meryeobs 0,01-dan 5%-mde da metad. feromagnituri mineralebis warmoSoba

da Tvisebebi ganisazRvreba Termodinamikuri parametrebiT: wneva.

temperatura, Jangbadis aqroladoba, wyalbadis maCvenebeli da sxva.

eqsperimentaluri monacemebiT feroSpinelebis warmoqmna SesaZlebelia

CT 1200 da 20P kbaris, titanomagnetitis _ CT 1100 da 13P kbaris

dros. 13kbaris sididis wneva Seesabameba liTosferoSi 45km-s, xolo

20kbari 70km siRrmes /143/.

dedamiwis qerqSi temperaturis, wnevis, Jangva-aRdgeniTi procesebis

da sxva pirobebis gaTvaliswinebiT gamoyofen feromagnituri

mineralebis warmoSobis oTx zonas /144/.
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1. ,,hematituri” dedamiwis zedapirTan axlos, sadac warmoiqmneba

mineralebi, romlebic Seicaven mxolod 3Fe -s (hematiti, maggemiti,

rkinis hidroJangi, silikatebi);

2. ,,magnetituri” _ am dros xdeba mineralebis warmoSoba, romlebic

Seicaven 3Fe da 2Fe -s. esenia ZiriTadad titanomagnetitebi, magnetiti

da sxva feroSpinelebi, agreTve hemoilmenitebi da pirotini. yvela es

procesi xdeba teqtonikur zonebSi _ gaWimvis zona (evgeosinklinalebi,

riftuli zonebi, baqnebis Rrma rRvevebi);

3. ,,silikaturi” _ am zonaSi praqtikulad ar aris 3Fe , Sesabamisad

Cndeba is mineralebi, romlebic Seicaven 2Fe -s ilmeniti, ulvoSpineli,

gerciniti da sxva feroSpinelebi da silikatebi. es mineralebi Cndebian

dedamiwis qerqis kumSvis areebSi da danaoWebis periodis magmur da

metamorful warmonaqmnebSi.

4. ,,rkina-metaluri” _ am zonaSi orvalentian rkinasTan erTad

Cndeba metaluri rkina. es zona ar aris tipiuri dedamiwis qerqisa da

zeda mantiisTvis. varaudoben, rom es pirobebi axlosaa mantiis qveda

areebTan da dedamiwis birTvTan. zemoT dasaxelebul zonebs Soris

sazRvrebi Seesabameba bufers hematiti-magnetiti, magnetiti-faialiti-

kvarci, rkina-faialiti. amonTxeuli da metamorfuli qanebis damagnitebis

statistikurma analizma aCvena, rom praqtikulad aramagnituri da

sustad magnituri qanebi ZiriTadad Tavs iyrian SekumSvis zonebSi

(danaoWebis dros); magnituri qanebi ZiriTadad gvxvdeba rRvevebis

zonebTan, myari struqturebis sazRvrebSi, im zonebSi, sadac Warbobs

gaWimvebi. garda amisa, magnituri mineralebis warmoSobaze did gavlenas

axdens magmuri kerebis siRrme, romelic dedamiwis qerqis sxvadasxva

zonisTvis sxvadasxvaa, ase magaliTad: kontinentebis riftul zonebSi

magmis wyaros siRrme aris 50-60km; kunZulTa rkalebSi _ 60km-dan 20km-mde

da ufro naklebic. amasTan erTad sazRvris mdebareoba icvleba drois,

Jangva-aRdgeniTi pirobebis, temperaturis da wnevis mixedviT. amitom

dedamiwis qerqis blokebis CaZirvis dros, romlebic adre imyofebodnen

,,magnetituri” zonis pirobebSi da Semdeg moxvdnen ,,silikaturSi”, zemoT

CamoTvlili pirobebis Sedegad bloki gaxdeba aramagnituri, radgan

siRrmeze, maRali temperaturis Sedegad swrafad midis gadakristalebis

procesi. Sebrunebul SemTxvevaSi _ blokis amoweva ,,silikaturi”
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zonidan ,,magnetiturSi”. am dros didxans aris SenarCunebuli misi

dabali damagniteba, Tanac miT didxans, rac ufro maRla iqneba

amoweuli, radgan dabali temperaturis dros difuziis siCqare da

reaqcia mkveTrad nelia /144/.

1.2. magmuri qanebis feromagnituri mineralebis diagnostikis

meTodebi

qanebSi magnetizmis matareblebi arian magnituri mineralebi da

isini gansazvraven qanebis magnitur Tvisebebs. magnituri mineralebidan

zogierTi Cndeba qanis warmoqmnasTan erTad, zogi ki misi ,,cxovrebis”

periodSi. aqedan gamomdinare, imis mixedviT Tu qanis ,,cxovrebis” romel

periodSi warmoiqmna minerali, misi magnituri informacia miekuTvneba im

periods.

magnituri mineralebis Seswavla, gansazRvra imisa, Tu romel

maTganTan aris dakavSirebuli damagniteba da rogoria igi, aucilebelia

rogorc qanebis magnetizmis meTodebiT geologiuri amocanebis

gadawyvetis dros, ise paleomagnituri kvlevebisaTvis.

miuxedavad imisa, rom arsebobs magnituri mineralebis diagnostikis

aramagnituri meTodebi, rogoricaa: qimiuri, rentgenospeqtraluri da

rentgenostruqturuli analizi, madnuri da eleqtronuli mikroskopia,

agreTve birTvuli gamma-rezonansuli speqtroskopia da sxva. maT aqvT

iseTi naklovanebebi, romelsac kargad avsebs diagnostikis magnituri

meTodebi. magaliTad, yvela aramagnituri meTodis zogadi nakli isaa,

rom maT gansazRvrebebs aqvs integraluri xasiaTi, e.i. amtkicebs

mineralis arsebobas mis magnitur TvisebebTan kavSiris gareSe, im dros,

rodesac geomagnituri, gamoyenebiTi amocanebis gadawyvetis dros

mniSvnelovania es kavSiri. aqedan gamomdinareobs, swored diagnostikis

magnituri meTodebis upiratesoba, aramagniturTan SedarebiT. es

upiratesobebia: maRali garCevadoba, romelic iZleva saSualebas

gamovikvlioT magnituri minerali qanidan fraqciis gamoyofis gareSe;

maRali mgrZnobiaroba, romelic saSualebas iZleva magnituri mineralis

diagnositikisa im SemTxvevaSic ki, roca minerali qanSi 0,01%-s Seadgens,

Tanac aqvs metad mcire zomebi; garda amisa, magnituri meTodebis

upiratesobebia maTi Catarebis ubraloeba, maRali mwarmoebloba, rac
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iZleva saSualebas CavataroT masiuri gamokvlevebi, rac SeuZlebelia

aramagnituri meTodebis saSualebiT.

saqarTvelos teritoriaze gavrcelebuli magmuri qanebis

magnetizmis da magnituri mineralebis diagnostikis mizniT gamoyenebuli

iqna Semdegi gansazRvrebebi da meTodebi:

1. qanebis magnituri SemTavseblobis æ, narCeni damagnitebis nI da

kenigsbergeris fardobis in IIQ / gansazRvra;

2. gajerebis parametrebis gansazRvra: sI _ damagnitebis gajereba;

zsI _ narCeni damagnitebis gajereba; czH _ narCeni koercitiuli

Zala.

3. narCeni damagnitebis nI sididis da mimarTulebis cvlilebis

xasiaTi: Ĥ _ cvlad magnitur velSi da gaxurebis dros.

4. feromagnituri mineralebis kiuris temperaturis ( cT ) gansazRvra

)( tI s da )( tI zs meTodebiT, ganmeorebiTi gaxurebiT

(integraluri da diferencialuri feromagnituri analizi).

5. qanebis damagnitebis temperatris gansazRvra meTodebiT:

koercitiuli speqtris ( Nt koeficientis gansazRvra);

baddington-lindslis da parcialuri damagnitebis meTodebiT.

6. feromagnituri marcvlebis Semadgenlobis da struqturis

gansazRvra eleqtornuli mikrozondirebis meTodiT.

1.3. magmuri qanebis magnituri maxasiaTeblebi da maTi geologiuri

informaciuloba.

qanebis magnitur maxasiaTeblebs gansazRvravs geologiuri

faqtorebi: qanebis warmoSobis Termodinamikuri pirobebi, magmuri wyaros

siRrme, magmis moZraobis da kristalizaciis siCqare, metamorfizmis

xarisxi da intensivoba. aseve feromagnituri mineralebis koncentracia,

Semadgenloba, struqtura da teqstura. qanebis magnituri

maxasiaTeblebis mixedviT xdeba qanis warmoSobis pirobebis dadgena.

magmuri qanebis magnituri maxasiaTebeli, magnituri SemTvisebloba

æ aris fizikuri sidide, romelic axasiaTebs qanis damagnitebis kavSirs

dedamiwis Tanamedrove magnitur velTan. igi aris tenzori da amitom ara
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aqvs ganzomileba. igi aris feromagnituri mineralebis Semcveli qanebis

(magmuri qanebi) struqturamgrZnobiare parametri. feromagnituri

mineralebis marcvlebis zrdasTan erTad igi izrdeba, xolo marcvlebis

defeqtis dros mcirdeba. temperaturis gazrdiT æ izrdeba,

gansakuTrebiT kiuris temperaturis axlos, xolo Semdeg mkveTrad ecema

(gopkinsonis efeqti). qanebSi æ did farglebSi icvleba, erTgvarovani

SerCevis dros misi ganawileba emorCileba lognormalur kanons. misi

sidide magnitur qanebSi ganisazRvreba feromagnituri mineralebis

koncentraciiT. koncentraciis da Sesabamisad æ-s variaciebi ki

ganisazRvreba pirvel rigSi, teqtonikuri mdgomareobiT, xolo meore

rigSi _ magmis SemadgenlobiT. minimaluri æ aqvT danaoWebis areebis

granitebs, igi naklebia 10-4 СГС-is, xolo maqsimaluri æ aqvs dedamiwis

qerqis mkvriv qanebs gabroebs, maTi æ 10-2 СГС erTze metia. erTnairi

Semadgenlobis qanebi erTmaneTisagan zogjer Zlier gansxvavdebian

magnituri SemTviseblobiT. æ–s sidide damokidebulia qanis qimiuri da

mineralogiuri Semadgenlobisagan, warmoSobis pirobebisagan,

metamorfizmis xarisxisagan da sxva. metamorfizmis procesi erT

SemTxvevaSi iwvevs æ-s Semcirebas, xolo sxva SemTxvevaSi gazrdas. ase

magaliTad, rodesac qanze moqmedebs hidroTermuli xsnari, maSin

Zlieria serpentinizacia, greizenizacia, gakvarceba, gamofitva, yvela es

procesi axdens æ–s Semcirebas. æ-s gazrdas iwvevs ultrafuZe qanebis

serpentinizacia. magmuri qanebis æ araerTgvarovania, magram igi

emorCileba kanonzomierebas, qanebis fuZianobis zrdasTan erTad igic

izrdeba. Tumca intruzivebis æ-s gazrda fuZianobis mixedviT yovelTvis

ar marTldeba. mJave da saSualo Sedgenilobis qanebSi ki misi

damokidebuleba warmoSobis pirobebTan mkveTradaa gamosaxuli.

magmuri qanebis meore magnituri maxasiaTebeli _ narCeni

damagniteba nI , romelsac qani iRebs gacivebis dros, aris

petromagnituri informaciis mniSvnelovani wyaro, rogorc

struqturamgrZnobiare maxasiaTebeli. misi sidide da mimarTuleba

damokidebulia qanis rogorc genezisis, ise ganvlili geologiuri

,,cxovrebis” pirobebze. igi aris damagnitebis saxeoba, romelic aqvs
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mxolod feromagnitur nivTierebas. aqedan gamomdinare, qanSi narCeni

damagnitebis arseboba calsaxad miuTiTebs feromagnituri mineralebis

arsebobaze. qanis gaxurebis dros, rodesac temperatura uaxlovdeba

kiuris temperaturas nI ufro swrafad mcirdeba, vidre SemTvisebloba æ.

nI aris veqtoruli parametri. mas SeiZleba hqondes rogorc dadebiTi _

dedamiwis Tanamedrove magnituri velis mimarTuleba ( N ), ise misi

Sebrunebuli (R ) mimarTuleba. qanis sruli damagniteba, romelsac

efeqtur damagnitebas uwodeben, warmoadgens dedamiwis Tanamedrove

magnituri velis mier qanis induqciuri damagnitebis ( iI ) da qanis

warmoqmnis dros miRebuli damagnitebis ( nI ) veqtorul jams da

gamoisaxeba formuliT:

ni III ef.

sadac æHiI , H aris dedamiwis normaluri magnituri veli,

romlis mniSvnelobas iReben 0,5 erstedis tolad. narCeni damagnitebis

fardoba induqciur damagnitebasTan aRiniSneba Q asoTi da mas

kenigsbergeris faqtors uwodeben, igi gamoisaxeba formuliT:

i

n

I

I
Q 

es fardoba temperaturis gazrdiT icvleba, induqciuri

damagnitebis sasargeblod, radganac rogorc zemoTYaRvniSneT, am ori

damagnitebis damokidebuleba temperaturasTan sxvadasxva xasiaTisaa.

arsebobs qanebis damagnitebis gansazRvris meore meTodic,

romliTac qanebis damagnitebis Sefaseba xdeba anomaluri magnituri

velis intensivobis mixedviT, formuliT:
2
anT

I

 , sadac T aris

dedamiwis magnituri velis sruli mdgenelis T -s anomaluri mniSvneloba

sakvlev teritoriaze.

qanis sruli (efeqturi) damagnitebis zemoT moyvanil or meTods

aqvs rogorc dadebiTi, ise naklovani mxare, rac gamoixateba SemdegSi:

pirvel SemTxvevaSi SeiZleba ver moxdes yvela saxeobis qanebidan

nimuSis aReba da maTi magnituri parametrebis gansazRvra, rac bunebrivia

imoqmedebs efeqturi damagnitebis Sefasebis sizusteze, xolo meore

SemTxvevaSi SeuZlebelia erTmaneTisagan gavarCioT induqciuri ( iI ) da
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narCeni ( nI ) damagnitebis wili jamur damagnitebaSi, amitom orive

meTodis gamoyeneba mogvcems ufro realur Sedegs.

Tavi 2. geomagnituri gamokvlevebi saqarTveloSi

2.1. duSeTis (Tbilisis) magnituri observatoria da misi roli

dedamiwis Semswavlel mecnierebaTa ganviTarebaSi

saqarTveloSi, iseve rogorc mTels kavkasiaSi, geomagnitur

kvlevebs safuZveli Caeyara XIXs-is ormociani wlebidan tiflisis

(rogorc maSin qalaq Tbiliss uwodebdnen) magnitur-meteorologiuri

observatoriis daarsebiT.

XIX saukunis 30-ian wlebSi msoflioSi cnobili mecnierebis a.

humboldtisa da k. gausis mier SemuSavebuli getingenis ,,magnituri

proeqtis” safuZvelze msoflios sxvadasxva regionSi daarsebuli iqna 39

observatoria: dasavleT evropis saxelmwifoebSi – 17, koloniebSi – 12,

CineTSi – 1, ruseTis imperiaSi – 9, romelTagan erTi TbilisSi, magnitur-

meteorologiuri observatoriis saxelwodebiTY/139/.

ruseTis imperiaSi observatoriebis organizebis saqmes

xelmZRvanelobda ruseTis akademiis akademikosi a. kupferi, romelmac

piradad SearCia observatoriebis adgilsamyofeli.

TbilisSi observatoriis Senoba mzad iyo 1836-37 wlebSi, magram

masSi geofizikuri dakvirvebebis Catareba mouxerxebeli aRmoCnda, amitom

observatoriis axali Senoba agebuli iqna mamadaviTis mTis midamoebTan,

sadac Tbilisis gimnaziis ufrosma maswavlebelma a. filadelfinma

dakvirvebebi daiwyo 1844 wlis 1 maisidan.

dakvirvebebi tardeboda saerTaSoriso programiT magnitur da

meteorologiur elementebze. observatoriam TbilisSi ramdenjerme

Seicvala adgili, sxvadasxva mizezTa gamo da sabolood dafuZnda a.

mixeilis (amJamad d. aRmaSeneblis #150) prospeqtze.

observatoriaSi miRebuli samecniero informacia 1844 wlidan

regularulad ibeWdeboda peterburgSi, akademikos a. kupferis redaqciiT

,,samTo sainJinro korpusis sammarTvelos magnituri da meteorologiuri

dakvirvebebis krebulSi”. 1879 wlidan ki masalebi calke gamocemebis

saxiT gamodioda rusul da germanul enebze i. milbergis TaosnobiT.
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Tbilisis observatorias sxvadasxva dros xelmZRavnelobdnen: i.

Sestakovi (1837-1844ww.), a. filadelfini (1844-1847ww.), a. abixi (1848-1849ww.),

a. morici (1851-1878ww.), f. dorandti (1878w.), i. milbergi (1879-1894ww.), e.

Stelingi (1894-1897ww.), S. hlazeki (1897-1918ww.), a. benaSvili (1918-1922ww.), a.

didebuliZe (1923-1924ww.), r. xuciSvili (1924-1925ww.), m. nodia (1925-1929ww.),

k. sulaqveliZe (1929-1939ww.), n. inwkirveli (1941-1943ww.), i. cucqiriZe (1943-

1953ww.).

observatoriasTanaa dakavSirebuli iseTi gamoCenili pirovnebebis

saxelebi, rogoricaa nikoloz baraTaSvili, levan meliqiSvili da soso

juRaSvili. isini ymawvilkacobis periodSi muSaobdnen Tbilisis

observatoriaSi.

XIXs-is bolos TbilisSi tramvais xazis amuSavebis Sedegad

dairRva observatoriis normaluri funqconirebis pirobebi, amitom

aucilebeli gaxda misi magnituri nawilis gadatana mcxeTis axlos, sof.

karsanSi, rac ganxorcielda 1904-14ww-Si. 1931-35ww-Si kavkasiis teritoriis

generaluri magnituri agegmvis dros karsanis magnituri observatoria

warmoadgenda mecnierul bazas, xolo misi monacemebi gamoyenebuli iqna

savele magnituri informaciis Sesasworeblad.

Tbilisi-xaSuris rkinigzis eleqtrofikaciis Sedegad saWiro gaxda

observatoriis karsanidan duSeTSi gadatana, 1935w-s, sadac igi dRemde

funqcionirebs duSeTi (Tbilisis) geofizikuri observatoriis saxeliT.

misi geografiuli koordinatebia: 545   , 2244   ; msoflio

samecniero literaturaSi igi ase moixsenieba: TFS Dusheti (Tbilisi) Georgia.

duSeTis observatoria 1956 wels Tbilisis universitetis

gamgeblobidan gadavida saqarTvelos geofizikis institutis

gamgeblobaSi. am periodidan iwyeba observatoriis axali xelsawyoebiT

(fluqsmetriuli sadguri) aRWurva, ramac ganapiroba misi

observatoriebis msoflio qselSi Sesvla da warmatebuli monawileoba

iseT saerTaSoriso programebSi, rogoric iyo saerTaSoriso

geofizikuri weli (1957-58ww.) da saerTaSoriso geofizikuri

TanamSromloba (1958-59ww.).

observatoriaSi miRebuli samecniero informacia dedamiwis

magnituri velis (dmv) cvlilebebis Sesaxeb regularulad ibeWdeboda

weliwdeulebSi da geofizikis institutis periodul gamocemebSi.
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monacemebis msoflio centrebis (mmc) Seqmnis Semdeg ki es informacia

miewodeboda moskovis centrs, xolo 2007 wlidan informacia igzavneba q.

kiotoSi (iaponia).

Tbilisi _ karsani _ duSeTis magnituri observatoriis arsebobis

periodSi dagrovda 130 welze meti xangrZlivobis uwyveti samecniero

informacia, romlis safuZvelzec Sedgenilia ori eleqtronuli baza:

1. dmv-is H -horizontaluri, Z -vertikaluri da D -mixrilobis

kuTxis mdgenelebis saSualo dRiuri mniSvnelobebi 1880-2003ww.

periodisaTvis;

2. dmv-is igive mdgenelebis saSualosaaTis mniSvnelobebi 1971-

2003ww. periodisaTvis.

sur.1-ze grafikuli saxiT warmodgenilia am monacemebis saSualo

wliuri mniSvnelobebi 1880-2003 wlis periodisaTvis, F , Z , H , D , I

elementebis mixedviT.

sur.1
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magnitur observatoriaSi registrirebul samecniero informacias

aqvs mravalmxrivi Teoriuli da praqtikuli mniSvneloba, igi gamoiyeneba:

- dedamiwis magnituri velis analizuri modelebis SeqmnaSi;

- magnitosferoSi da dedamiwis SigniT mimdinare fizikuri

procesebis Sesaswavlad;

- magnituri velis rukebis SedgenaSi miwis pirze, haerSi da

zRvaze;

- sazRvao da sahaero navigaciaSi;

- dedamiwis agebulebis Seswavlasa da sasargeblo namarxTa Zebna-

ZiebaSi;

- amindis prognozirebaSi;

- miwisZvris winamorbedebis ZiebaSi;

- saTburis efeqtis kvlevaSi;

- magnituri velis gavlenis SeswavlaSi biosferoze da sxva.

am monacemebis didi mniSvneloba ZiriTadad ganisazRvreba misi

uwyveti _ xangrZlivi periodiT da erTaderTobiT kavkasiis regionSi. igi

aris Cveni qveynisaTvis aqtualuri da amave dros, mas aqvs didi

saerTaSoriso mniSvneloba, rogorc Cveni planetis Seswavlis erT-erTi

instrumenti, rac gamoixateba observatoriis monacemebis gamoyenebaSi

iseTi planetaruli movlenebis asaxsnelad, rogoricaa: globaluri

daTboba; geofizikuri velebis globaluri cvlilebebi, rogorc

ekologiuri faqtori; biosferoze magnituri velis gavlena da sxva.

TbilisSi observatoriis daarsebam didi biZgi misca rogorc

saqarTveloSi, ise kavkasiaSi ramdenime geofizikuri mimarTulebis

samecniero dawesebulebis Camoyalibebas, ase magaliTad: 1930 wels,

amierkavkasiis samTo-metalurgiul institutSi Camoyalibda sasargeblo

namarxTa saZiebo geofizikis kaTedra; 1933 wels, m. nodias iniciativiT,

Tbilisis saxelmwifo universitetSi geofizikis kaTedra; imave wels _

geofizikis instituti; 1953 wels amierkavkasiis hidrometeorologiuri

samecniero instituti da sxva, ramac uzrunvelyo rogorc samecniero

kadrebis momzadeba, ise geofizikis mravali dargis ganviTareba

saqarTveloSi.

duSeTi (Tbilisi)-s observatoriis warmatebuli funqcionireba

ganapiroba masSi momuSave kadrebis maRalma kvalifikaciam, pirvel rigSi,
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ki prof. m. nodias didma Rvawlma observatoriis mowyobaSi, samecniero

teqnikiT aRWurvasa da kvalificiuri personalis momzadebaSi.

duSeTis magnituri observatoriis maRal doneze funqcionirebaSi

didi Rvawli miuZRviT agreTve magnitologebs: n. kaciaSvils, g.

beriSvils, n.xvedeliZes, e. xaxutaSvils, i. gogatiSvils, n. namgalaurs,

j. Ciqovans, r. goguas, T. maTiaSvils da sxva. mniSvnelovania, agreTve

zust xelsawyoTa meqanikosis f. veisis didi wvlili observatoriuli

xelsawyoebis gamarTva-SekeTebaSi. amasTan erTad, unda aRiniSnos

saqarTvelos mecnierebaTa akademiis akademikosis T. WeliZis didi

damsaxureba duSeTis magnituri observatoriis cifruli xelsawyoebiT

aRWurvasa da ucxoeTis geofizikur dawesebulebebTan kavSirebis

damyarebis saqmeSi.

duSeTis magnitur observatorias sxvadasxva wlebSi

xelmZRvanelobdnen: m. WeliSvili (1953-1956ww.); n. xvedeliZe (1957w.); a.

laSxi (1958-1962ww.); n. boWoriSvili (1963-1967ww.); v. macaberiZe (1968-1986ww.);

r. gogua 1987 wlidan dRemde.

dReisaTvis duSeTis magnituri observatoria aRWurvilia

Tanamedrove cifruli savariacio ferozonduli magnitometriT (FGE, DMI

modeli), romelic uwyvet reJimSi afiqsirebs dedamiwis magnituri velis

H -horizontaluri, Z -vertikaluri da D -mixrilobis kuTxe, mdgenelebis

variaciebs.

dmv-s sruli mdgenelis F absoluturi mniSvnelobebis gansazRvra

xdeba protonuli magnitometriT (PPM). aRsaniSnavia, rom orive

magnitometri usasyidlod gadmogvca geofizikur monacemTa msoflio

centrma (iaponia). D -mixrilobis da I -daxrilobis kuTxis absoluturi

mniSvnelobebis gansazRvra observatoriaSi tardeba Tanamedrove

cifruli ID / magnituri TeodolitiT. garda amisa, observatoriaSi

funqcionirebs protonuli magnitometri ММП-203 helmholcis koWiT,

romlis saSualebiTac izomeba rogorc dmv-s sruli veqtori F , ise H -

horizontaluri mdgenelis absoluturi mniSvnelobebi.

2.2. cvladi magnituri velis gamokvleva

saqarTveloSi cvladi magnituri velis gamokvleva Tbilisis

magnitur-meteorologiuri observatoriis daarsebidan iwyeba.
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Tbilisi-karsani-duSeTis observatoriuli monacemebis (msoflio

analogiur dawesebulebebis monacemebTan erTad) safuZvelze

gamokvleuli iqna dedamiwis magnituri velis cvlilebebis mravali

mizezi, kerZod: geomagnituri aRrevebi 1933-1945ww. da geomagnituri

qariSxlebis 27 dRiani ganmeorebadoba 1900-1964 wlebis periodisaTvis.

gaanalizebul iqna qariSxlebis ganmeorebadobis tendencia, qariSxlebis

intensivobasa da dasawyisTan, agreTve mzis aqtivobis donesTan.

dadgenil iqna qariSxlebis droSi ganawilebasa da intensivobas Soris

damaxasiaTebeli niSnebi (g. beriSvili 1953, 1967, 1969ww.).

geomagnituri qariSxlebis Tbilisis katalogis (1900-1960ww.)

masalebis safuZvelze Seswavlili iqna TandaTanobiTi (G ) da uecari

( cS ) dasawyisiani qariSxlebis gamoCenis sixSireTa cikluri svlebi.

SromaSi mocemulia cikluri svlebis TaviseburebaTa axsnis cda.

Seswavlilia mze-dedamiwis wynari variaciebis ZiriTadi Taviseburebani,

qS variaciebis cvalebadoba dRidan-dRemde. gamovlinebulia am

cvalebadobis urTierTkavSiri geomagnituri velis da mzis aqtivobis

sxva TaviseburebebTan (n. kaciaSvili 1956w.), Seswavlili iqna dedamiwis

magnituri velis variaciebis siCqareebi (n. xvedeliZe 1956w.).

1956 wels duSeTis magnituri observatoria i. stalinis saxelobis

Tbilisis saxelmwifo universitetis gamgeblobidan geofizikis

institutis SemadgenlobaSi gadavida, ramac didi biZgi misca

geomagnitur gamokvlevebs. saerTaSoriso geofizikuri wlis

dawyebisTanave prof. m. nodias iniciativiT observatoriaSi damontaJda

da funqcionireba daiwyo maRali mgrZnobiarobis fluqsmetrulma

sadgurma, rolis mTavari daniSnuleba iyo dedamiwis magnituri velis

variaciebis registracia (g. beriSvili, n. xvedeliZe, i. gogatiSvili, r.

gogua). am gamokvlevebis Sedegad miRebulma monacemebma SesaZlebeli

gaxada iregularuli geomagnituri pulsaciebis morfologiis

gamokvleva (g. beriSvili, n. xvedeliZe, i. gogatiSvili 1960w.), aRmoCenil

iqna manamde ucnobi grZelperiodiani magnituri pulsaciebis ojaxi, 3-15

wT-is periodis diapazonSi ( 15cP , 25cP , sccP 5 ), dasabuTebul iqna

aRniSnuli rxevebis planetaruli xasiaTi, naCvenebi iqna, rom 5cP (3-15wT)

pulsaciebi, romlebic Cndebian SSC -Tan erTad generirdebian uSualod
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magnitosferos sazRvrebs gareT (g. beriSvili, n. xvedeliZe, i.

gogatiSvili 1967w.), damtkicebuli iqna sccP 5 da 15cP pulsaciebis

parametrebis SesaZlebloba magnitosferos zomebis diagnostikaSi da

mzis qaris siCqaris da saplanetTaSoriso geomagnituri velis modulis

gansazRvraSi. dasabuTebulia, rom 6cP tipis pulsaciebi Cndebian jer

samxreTis, xolo Semdeg CrdiloeTis ganedebSi, e.i. aqvs uaryofiTi

fazuri efeqti, rac ganpirobebulia plazmaSi nawilakebis

koncentraciiT. dadgenil iqna, rom 6cP pulsaciebis gamokvleva iZleva

farTo SesaZleblobas magnitosferos Siga aris parametrebis

diagnostikisaTvis. amasTan erTad, SemoTavazebulia mzis qaris siCqaris

diagnostikis axali meTodi (i. gogatiSvili 1978w.). dadgenilia qS

variaciebis cvlilebebze pasuxismgebeli mizezebi. miRebuli Sedegebi

gamoiyeneba dedamiwis magnituri velis saukuneobrivi variaciebis

Seswavlis dros (j. Ciqovani 1968w.).

gamokvleulia dedamiwis magnituri velis variaciebsa da mzis qars

Soris kavSiris koeficienti da wriuli denis intensivoba, magnituri

velis wynar periodSi. pirvelad iqna gamoyofili sufTa saxiT,

geomagnituri velis stD variaciebi ekvatorze da dedamiwis orive

polusis raionSi (c. forCxiZe 1984w.).

SemoTavazebulia saSualo da subavroralur zonebSi magnituri

qariSxlebis ganawilebis morfologiuri modeli. gamokvleulia

geomagnituri qariSxlebis cvlileba mzis aqtivobis 11 wliani ciklis

ganmavlobaSi. sxvadasxva ganedebisaTvis dadgenilia geomagnitur da mzis

aqtivobas Soris araerTgvarovani korelacia. gamovlenilia korelaciuri

kavSirebis arsebiTi sxvaobebi dilis, SuadRis, saRamos da Ramis

magnitur qariSxlebsa da mzis qaris parametrebs Soris (i. zaaliSvili

1985w.).

monografiaSi (a. Cxetia 1998w.) gaanalizebulia duSeTis magnituri

observatoriis monacemebi, msoflios observatoriis masalebTan erTad.

am masalebis safuZvelze ganxilulia geomagnetizmis mTeli rigi

sakiTxebi, kerZod: 1. mzis qaris plazmis parametrebis roli geomagnitur

qariSxlebSi; 2. mze-magnitosferul-ionosferul-geomagnituri kavSirebi;
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3. magnitosferos da saplanetaTaSoriso sivrcis parametrebis

diagnostika geomagnituri qariSxlebis sawyisi fazis periodSi da sxva.

2.3. anormaluri magnituri velis gamokvleva

2.3.1. miwispira magnituri gamokvlevebi

saqarTvelos teritoriis anormaluri magnituri velis gamokvleva

XX saukunis ociani wlebidan iwyeba (m. nodia 1925w.), mogvianebiT

magnituri velis mdgenelebis gansazRvra Catarda saqarTveloSi da

TurqeTis aziur nawilSi (m. nodia 1933w.). amas mohyva lokaluri

anomaluri magnituri velis gamokvlevebi: cedanis, lanCxuTis,

ozurgeTis, stefanavanis, axtalis, Savi zRvis sanapiroze magnituri

qviSebis, bakurianis, borjomis, qviSxeTis, CaTaxis, guriis, omfareTis

teritoriebze (m. nodia 1936, 38,, 41, 44ww.). amave periods miekuTvneba m.

abakelias Sromebi: xramis magnituri anomaliis (1938w.), WiaTuris

marganecis sabados (1939w.) da Zirulis kristaluri masivis (1941w.)

magnituri velis Sesaxeb.

saqarTvelos teritoriis magnituri velis farTo masStabiT kvleva

XX saukunis ocdaaTiani wlebidan iwyeba, kavkasiis regionis generalur

magnitur agegmvasTan erTad (1931-35ww.). am masalebze dayrdnobiT

Sesrulda m. nodias sadoqtoro disertacia ,,kavkasiis yelis magnituri

veli”, romelic miekuTvneba SromaTa im ricxvs, romelTa amocanasac

Seadgenda dedamiwis magnituri velis struqturis Seswavla, geologiur

faqtorebTan kavSirSi. mopovebuli savele gamokvlevebis masalebis

safuZvelze m. nodias mier Sedgenili iqna magnituri velis Z mdgenelis

ruka, romlis mixedviT kavkasionis qedis orive mxares dafiqsirda Z

mdgenelis dadebiTi mniSvnelobebi. magnituri velis aseTi ganawileba

avtorma axsna kavkasionis qedis arsebobiT da gamoTqva mosazreba, rom

,,kavkasionis qedis uzarmazar masas, Tavisi simZimis gamo, SeeZlo

dedamiwis qerqis CaWyleta mniSvnelovan siRrmemde, amasTan qerqis ufro

naklebad magnituri masa aRmoCnda ufro magnituri simas masaSi, ris

gamoc es ukanaskneli TandaTan ,,waredineboda” kavkasionis mTavari

qedidan dedamiwis qerqis periferiuli nawilebis qveS” /132/.

momdevno wlebSi aRsaniSnavia rogorc profiluri, ise farTiTi

magnituri gamokvlevebi rioni-mtkvris /103/, qarTlis /90/ da kolxeTis
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dablobebze /113/, javaxeTis mTianeTis da qarTlis dasavleT nawilSi /94/.

saqarTvelos rkinis sabadoebze Ziebis magnituri meTodis

SesaZleblobebi dadgenili iqna SromaSi /167/.

farTo masStabis geofizikuri gamokvlevebi Catarda aWaris

regionSi /34/, sadac magnitur jgufs xelmZRvanelobda am striqonebis

avtori. magnituri veli Seswavlili iqna calkeuli profilebis gaswvriv

1:10000 da 1:25000 masStabSi. dadgenili iqna intruziuli sxeulebis da

spilenZ-polimetaluri gamadnebebis Ziebis magnituri kriteriumebi /53/.

aWaris teritoriaze geomagnituri gamokvlevebi gagrZelda 1983-85 wlebSi.

miRebuli masalebis safuZvelze daculi iqna disertacia /58/. momdevno

wlebSi kaxeTis regionSi Catarda maRali sizustis 1:25000 da 1:50000

masStabis profiluri magnituri agegmvebi qvanturi magnitometriT ММП-

203 miRebuli savele masalebis interpretaciis Sedegad, Tanamedrove

kompiuteruli meTodebiT, dazustda teritoriis geologiuri agebuleba

/65, 66, 69, 71, 72/.

aqve ar SeiZleba ar aRvniSnoT, is didi da sapasuxismgeblo

kvlevebi, romelsac geomagnetizmis ganyofileba atarebda XXs-is 60-iani

wlebidan, kavkasiis regionis magnituri velis saukuneobrivi variaciebis

gamokvlevis mizniT, Semdeg punqtebSi: sarfi, qobuleTi, naxiWevani,

astara, kaspiiski, derbendi, grozno, tuafse. am punqtebSi tardeboda

dedamiwis magnituri velis mdgenelebis absoluturi mniSvnelobebis

gansazRvra, Sedegebi gamoiyeneboda kavkasiis regionis normaluri

magnituri velis dadgenisaTvis.

2.3.2. aeromagnituri gamokvlevebi

saqarTvelos teritoriis magnituri velis gamokvleva

aeromagnituri meTodiT XXs-is 60-iani wlebidan iwyeba. pirvelad

agegmili iqna qarTlis da Semdeg kaxeTis depresiuli nawilebi (p.

nioraZe, n. patariZe), Sedgenili iqna anormaluri magnituri velis ruka

1:200000 masStabSi. amave periodSi dasavleTis geofizikurma trestma (n.

iakovenko), kaxeTis teritoriis samxreT-aRmosavleT nawilSi Caatara

agegmva, romlis safuZvelzec Sedgenili iqna anomaluri magnituri velis

ruka 1:200000 masStabSi.



21

1964-65 wlebSi trestma ,,specgeofizika” (ruseTi) Caatara kavkasiis

teritoriis aero agegmva 9km simaRelze, romlis masalebis mixedviT

Sedgenili iqna T an-s ruka 1:2500000 masStabSi (sur. 2). rukaze mkafiod

gamoiyofa: mTavari kavkasionis antiklionoriumi, T -s dadebiTi dabali

(0-60n.t.) mniSvnelobebiT; mTaTaSua dablobi – uaryofiTi anomaliiT (0-

70n.t.) da mcire kavkasioni – dadebiTi anomaliebiT (0-100n.t.), romelic

mkafiod grZeldeba Sav zRvaSi. amave periodSi Catarda kavkasiis

teritoriaze, Rrma seismuri zondirebis profilebis gaswvriv 500, 1500,

4000, 7000 da 9000m simaRleze aeromagnituri agegmva, profilebis foto

mibmiT.

sur. 2.

1962-64ww-Si trestma ,,vnigeofizika” (ruseTi) kavkasiis

teritoriisaTvis Seqmna absoluturi sayrdeni qseli, romelic gaxda

kavkasiis teritoriis anomaluri magnituri velis rukebis Sedgenis

safuZveli. garda amisa, tresti ,,vitr”-is (ruseTi) mier Seqmnili iqna

kavkasiis teritoriis sakmaod xSiri sayrdeni kartografiuli qseli,

romelmac uzrunvelyo magnituri rukebis Sedgena 1000000 da 1:200000

masStabSi. 70-ian wlebSi maRali sizustis protonuli da qvanturi

aeromagnitometrebis gamoCenis Semdeg daiwyo saqarTvelos teritoriis
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aeromagnituri meTodiT agegmvis axali etapi. ,,saqgeologiam” (g.

sexniaiZe) 1973-75ww.-Si Caatara saqarTvelos teritoriis agegmva. miRebuli

masalebis Sedegad Seadgina teritoriis anomaluri magnituri velis

rukebi 1:500000 da 1:200000 masStabSi. aRniSnul rukebze dafiqsirebulia

mravali lokaluri anomalia, romelTa interpretacia (ZiriTadad

Tvisobrivi) mocemulia g. sexniaiZis sakvalifikacio SromaSi /156/.

saqarTvelos teritoriaze Catarebuli aeromagnitur agegmvebs

Soris yvelaze maRali sizustiT gamoirCeva 1981-83ww.-Si saqarTvelos

trest ,,saqnavTobgeologias” da trest ,,Crdilo-dasavleTis geologias”

Soris dadebuli xelSekrulebis safuZvelze Catarebuli aeromagnituri

agegmvebi, teritoriis oTx regionSi: afxazeTi; imereTi; qarTli da

kaxeTi. agegmva Catarda vertmfreniT 1:25000 masStabSi, profilebis

fotomibmiT, 100-450m-is simaRelze 106  n.t.-is sizustiT. miRebuli

informaciis Sedegad gamoyofili iqna navTob-gazis mopovebisaTvis

perspeqtiuli teritoriebi.

2.4. qanebis magnetizmis Seswavla

saqarTvelos teritoriaze gavrcelebuli qanebis magnetizmis

farTo Seswavla, anomaluri magnituri velis SeswavlasTan erTad ar

dawyebula. amis Sedegia is, rom magnituri velis interpretacia adreul

SromebSi ZiriTadad atarebs Tvisobriv xasiaTs. qanebis magnituri

SemTviseblobis æ Seswavlis pirveli mcdelobaa SromebSi /1, 2, 3/.

avtorma Zirulis kristaluri masividan, xramis magnituri anomaliis

gavrcelebis zonidan da WiaTuris marganecis sabadodan aRebuli qviuri

masalis magnituri SemTviseblobis gansazRvra Caatara q. moskovis

,,glavneftis” laboratoriaSi. Tumca es gansazRvreba imdenad mcire

raodenobis iyo, rom igi ar asaxavda qanebis damagnitebis realur

suraTs.

qanebis magnetizmis sistemuri farTo gamokvlevebi Catarda 1967-

69ww.-Si, aWaris teritoriis samxreT-dasavleT nawilSi /34/, am

striqonebis avtoris uSualo monawileobiT, rogorc magnituri jgufis

xelmZRvaneli. magmuri qanebis nimuSebi aRebuli iqna yvela im profilze,

sadac izomeboda magnituri veli. sul gamokvleuli iqna 2000-ze meti

nimuSi. garda magnituri parametrebisa, gakeTda nimuSebis
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petrografiuli, mineralogiuri da qimiuri analizi. magnituri

parametrebi (æ, nI ) gamokvleuli iqna rogorc savele, ise laboratoriul

pirobebSi, magnitometrebiT: UMB-2 da astatikuri magnitometriT MA-21.

laboratoriuli gazomvebi Catarda duSeTis geofizikur observatoriaSi

da iv. javaxiSvilis saxelobis Tbilisis saxelmwifo univeristetis sof.

martyofis magnitur laboratoriaSi.

amave periods ekuTvnis mcire kavkasionis Crdilo-aRmosavleTi

teritoriis magmuri qanebis magnituri parametrebis Seswavla /96/.

avtorebis mier detalurad iqna gamokvleuli xramis da lokis

Sverilebis magmuri warmonaqmnebis da axalqalaqis vulkanuri faris

qanebis magnetizmi.

1979-1982ww.-Si Catarda magmuri qanebis magnetizmis farTo

gamokvlevebi: afxazeTis, svaneTis, quTaisis da kaxeTis teritoriebze

/165/. detalurad gamokvleuli iqna magmuri qanebis, rogorc magnituri

parametrebi, ise maT mier Seqmnili magnituri veli.

1984-1986ww-Si gagrZelda aWaris intruziuli masivis detaluri

geomagnituri gamokvlevebi.

efuziuri qanebis magnetizmis farTo masStabiT Seswavlas saTave

daedo 50-iani wlebis bolos (l. vekua), Tumca am gamokvlevebis mizani

iyo ara Tanamedrove magnituri velis, aramed paleomagnetizmis

sxvadasxva sakiTxis gamokvleva. miuxedavad amisa, am gamokvlevebma didi

roli Seasrula efuziuri qanebis Tanamedrove magnituri velis da

magnituri parametrebis nI da æ SeswavlaSi.

2.5. daskvna

qarTvelma magnitologebma mniSvnelovani wvlili Seitanes

kavkasiis teritoriis magnituri velis mudmivi, anomaluri da cvladi

nawilebis, agreTve qanebis magnetizmis (Tanamedrove da paleo) Seswavlis

saqmeSi. dReisaTvis Seufasebelia geomagnituri velis cvlilebebis

Sesaxeb 100 welze meti xangrZlivobis uwyveti informacia, romelic

dafiqsirebulia duSeTis (Tbilisis) magnitur observatoriaSi. igi aris

mniSvnelovani Cveni qveynisaTvis amave dros, aqvs didi saerTaSoriso

mniSvneloba, rogorc Cveni planetis Seswavlis erT-erTi instrumenti,

rac gamoixateba observatoriuli monacemebis gamoyenebaSi iseTi



24

planetaruli movlenebis asaxsnelad, rogoricaa: globaluri daTboba;

geofizikuri velebis globaluri cvlilebebi, rogorc ekologiuri

faqtori; biosferoze dedamiwis magnituri velis gavlena da sxva.

mniSvnelovani warmatebebia mopovebuli saqarTvelos teritoriis

anomaluri magnituri velis SeswavlaSi. miwispira da aeromagnituri

gamokvlevebis safuZvelze gamovlenilia mravali magnituri anomalia,

romelTa interpretacia, samwuxarod, ZiriTadad Tvisobrivia. qanebis

magnituri parametrebidan ZiriTadad Seswavlilia magnituri

SemTvisebloba, isic ara masiurad da ara yvela geologiuri formaciis.

mniSvnelovani warmatebebia miRweuli qarTveli paleomagnitologebis

mier, Tumca maTi kvlevebi ZiriTadad Seexeba meoTxeuli asakis qanebs.

mniSvnelovnad migvaCnia gagrZeldes da ufro maRal doneze avides

observatoriuli dakvirvebebi, ganviTardes kvlevebi qanebis Tanamedrove

da paleomagnetizmis mimarTulebiT, axali Tanamedrove meTodikis

gamoyenebiT. saWiroa Sedges saqarTvelos teritoriis petromagnituri

ruka, rac Seqmnis gamovlenili magnituri anomaliebis raodenobrivi

interpretaciis da teritoriis magnituri modelis Seqmnis safuZvels.
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nawili meore

Tavi 1. saqarTvelos teritoriaze gavrcelebuli magmuri qanebis

magnetizmi da magnituri veli

1.1. intruziuli qanebis magnetizmi da magnituri veli

intruziuli qanebis Seswavlas saqarTveloSi didi xnis istoria

aqvs. maT SeswavlaSi didi wvlili miuZRviT: g. ZoweniZes, i. kaxaZes, n.

TaTriSvils, g. zariZes, n. sxirtlaZes, c. CixlaZes, t. ivanickis, o.

dudaurs da sxva. maTi kvlevebis Sedegad Seswavlili iqna intruzivebis

petrologia, stratigrafia, warmoSobis pirobebi da kavSiri sasargeblo

namarxebTan. asakis mixedviT intruziuli qanebidan saqarTvelos

teritoriaze yvelaze farTo gavrcelebiT sargebloben paleozouri

asakis intruzivebi. isini warmodgenili arian: Zirulis, lokis da xramis

kristalur masivebze; didi kavkasionis antiklinoriumSi; afxazeTSi; zeda

svaneTSi; zeda raWaSi da darialis xeobaSi. SemadgenlobiT intruzivebi

warmodgenili arian rogorc mJave, ise fuZe da ultrafuZe qanebiT.

iuriuli asakis intruzivebi cnobilia afxazeTSi, svaneTSi da zeda

raWaSi. afxazeTSi isini farTo gavrcelebiT xasiaTdebian. yvelaze didi

gamosavali dafiqsirebulia md. kelasuris xeobaSi. es aris granituli

intruzivi, romlis Semcvel qanebs warmoadgenen liasis fiqlebi,

qviSaqvebi da baiosis wyebis porfiritebi. zeda svaneTSi gavrcelebulia

rogorc mJave, ise fuZe Sedgenilobis intruzivebi, erT-erTi maTgania md.

enguris auzSi, sof. jorkvalTan. igi warmodgenilia porfiritebiT da

gabro-diabazebiT. qveda svaneTSi mJave da fuZe intruzivebi gvxvdeba

daikebis saxiT, liasis naleqebSi. svaneTis aRmosavleT nawilSi, didi

kavkasionis samxreTi ferdis farglebSi gabrouli da diabazuri

intruzivebi gvxvdeba ZarRvebis, daikebis da Sreebis saxiT. saqarTvelos

da arTvin-bolnisis beltze, agreTve loki-karabaxis zonaSi iuruli

intruzivebi ZiriTadad warmodgenilia granitoidebiT.

kainozouri intruzivebi cnobilia saqarTvelos samxreT nawilSi.

isini warmodgenilia agreTve didi kavkasionis samxreT ferdze da

saqarTvelos beltze. quTaisis raionSi mraval adgilas cnobilia fuZe

Sedgenilobis ZarRvuli da Sreebrivi gamosavlebi; soflebTan: kursebi,

naboslevi, banoja, cucxvaTi, ofuCxeTi, kudoTi, qolubani da sxva.



26

teSenituri warmonaqmnebi cnobilia agreTve md. ioris auzSi, sof.

nikorwmindasTan, sof. qveda SavrasTan, patara onTan da sxva. kainozouri

intruzivebi farTodaa gavrcelebuli agreTve aWara-TrialeTSi.

TrialeTis qedze intruzivebi warmodgenilia mcire masivebis da daikebis

saxiT. md. saTerZes saTaveebSi gabroiduli intruzivebi dakavSirebuli

arian Zamis magnetitur gamadnebasTan. fuZe da normalurad-fuZe

Semadgenlobis intruzivebi gvxvdeba axalqalaqis depresiis CrdiloeT

mxares. gabrouli da gabro-sienituri intruzivebi farTo gavrcelebiT

sargebloben aWaraSi, guriaSi.

1.2. kelasuris da gorabis granituli intruzivebi

kelasuris da gorabis intruzivebi ganlagebuli arian centralur

afxazeTSi. isini kveTen metamorful qanebs _ liasis Tixian fiqlebs da

baiosis vulkanur wyebas. geologiuri monacemebiT maTi asaki Sua iuraa

/39/.

kelasuris intruzivis gamosavlebi dRiur zedapirze aRiniSneba

mdinareebis kelasurisa da amTxelis saTaveebTan, agreTve md. gumisTis

xeobaSi. gorabis masivis gamosavlebi ki fiqsirdeba mdinareebis zima,

kvaraSi da arvenis saTaveebTan.

orive intruzivis mier gamowveuli magnituri anomalia dabali

mniSvnelobebiT xasiaTdeba ( 10020 Z n.t.) (sur. 3). isini Znelad

gamoirCevian magnituri veliT Semcveli qanebisagan, romelTa Z icvleba

±20n.t. farglebSi.

sur. 3

intruzivebidan aRebulma qviuri masalis Seswavlam aCvena, rom

maTi magnituri parametrebi æ da nI dabalia da Sesabamisad Seadgens

610)1000(  da 610)500(  СГС erT. magnituri parametrebis aseTi

dabali mniSvnelobebi ganpirobebulia qanebSi feromagnituri

mineralebis umniSvnelo SemcvelobiT. umniSvnelo raodenobiTaa qanebSi
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agreTve madnuri mineralebi: piriti, halkopiriti, romelTa procentuli

raodenoba erTze naklebia.

intruziuli qanebis narCeni damagniteba nI 50 ersted cvlad

magnitur velSi swrafad ganmagnitdeba, rac miuTiTebs mis magnitur

arastablurobaze.

gamomdianre iqidan, rom gorabis da kelasuris intruziuli qanebi

sustad magnituri arian, qmnian magntur anomaliebs, romlebic Znelad

ganirCeva Semcveli qanebis mier Seqmnili anomaliebisagan, amitom am

intruzivebis kartireba SeiZleba mxolod maRali sizustis magnituri

ZiebiT. amasTan erTad es qanebi magniturad arastabilurni arian da ar

gamodgebian paleomagnituri kvlevebisaTvis.

1.3. aJara-CxalTis raioni

afxazeTis teritoriaze farTodaa gavrcelebuli porfirituli

daikebi da gabro-porfiritebi. maT Semcvel qanebs warmoadgenen fiqlebi

da qviSaqvebi. Cvens mier Seswavlili iqna magnituri velis xasiaTi

profilze, sadac gavrcelebulia plagioklazuri porfiritebi, fiqlebi

da qviSaqvebi (sur. 4). rogorc Cans, porfiritebis narCeni damagniteba

maRalia, Tanac uaryofiTi niSnis, rac iwvevs magnituri velis Semcirebas

profilze. fiqlebi da qviSaqvebi fiqsirdebian intensiuri magnituri

anomaliiT (-300÷500n.t.) da magnituri SemTviseblobiT

( 610250020æ  СГС). aRsaniSnavia, rom magnituri anomaliis da

SemTviseblobis grafikebi erTmaneTis msgavsia. es niSnavs, rom anomalia

ZiriTadad gamowveulia induqciuri damagnitebiT. analogiuri suraTia

axlos mdebare teritoriaze (sur. 5), sadac geologiuri situacia igivea,

rac wina profilze.

sur. 4.
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sur. 5.

narCeni damagnitebis ( nI ) Seswavlam sakvlev teritoriaze gviCvena,

rom misi mimarTulebisaTvis damaxasiaTebelia didi gabneva. Tanac aseTi

gabneva damaxasiaTebelia ara marto sxvadasxva ubnis erTi da igive

qanebisaTvis, aramed erTi blokis sxvadasxva nimuSidTvisac. qanebis es

nimuSebi cvlad magnitur velSi swrafad kargaven narCen damagnitebas da

ar gamodgebian paleomagnituri kvlevebisaTvis.

1.4. sof. dizis intruzivebi.

md. enguris marjvena napirze, zeda svaneTis samanqano gzis

gaswvriv, sof. dizis mimdebared, ,,dizis wyebis” qanebs Soris gvxvdeba

intruziuli qanebis ramdenime gaSiSvleba.

sof. dizis CrdiloeTiT intruzivis gamosavali dRiur zedapirze

fiqsirdeba 200÷1000n.t.-s intensiuri magnituri veliT (sur. 6). aq

gavrcelebuli qanebis magnituri parametrebi aseTia: 610)400100( nI ,

xolo -6102000)(500æ  СГС erT. magnituri velis da qanebis magnituri

parametrebis aseTi maRali mniSvnelobebi ganpirobebulia magnetitis

maRali (4%) procentuli SemcvelobiT qanebSi. profilis dasawyisSi,

sadac gvxvdeba fiqlebi da qviSaqvebi magnituri veli mkveTrad dabalia.



29

sur. 6.

intruziuli sxeulebis gamosavlebi, am raionSi, aRiniSneba agreTve

e.w. proxorovis kldidan CrdiloeTiT 500 metrze, xolo meore 550

metrze, imave mimarTulebiT.

pirvel ubanze qanebis magnituri SemTvisebloba farTo sazRvrebSi

icvleba, -6101000)(20æ  СГС erT. qanebSi magnituri SemTviseblobis

aseTi farTo cvlilebebi ganpirobebulia feromagnituri mineralebis

(magnetiti, pirotini) araTanabari ganawilebiT, xolo magnituri anomalia

am ubanze 100÷300 n.t. rigisaa (sur. 7).

sur. 7.

meore ubanze gvxvdeba sienituri qanebi. isini xasiaTdebian dabali

magnituri SemTviseblobiT da feromagnituri mineralebis mcire

SemcvelobiT. rogorc sur. 8-dan Cans, intruzivis gamosavalze magnituri

anomalia ar aRiniSneba.
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sur. 8.

amrigad, gamokvleuli intruzivebidan maRali magnituri

parametrebiT gamoirCeva mxolod sof. dizis CrdiloeTiT mdebare

intruzivi, intruzivis sxva gamosavlebi ki xasiaTdebian parametrebis

dabali mniSvnelobebiT. intruzivis erT-erT gamosavalze, sadac sxeuli

ikveTeba 5-6sm-s sisqis da 10m sigrZis kvarcis ZarRviT (sur. 9), CavatareT

magnituri SemTviseblobis gansazRvra UMB-2 aparaturiT. aRmoCnda, rom

kvarcis ZarRvidan 20-30sm-is daSorebiT -61020)(15æ  , xolo ZarRvidan

moSorebiT æ TandaTanobiT izrdeba da 50-100sm-ze -6101000  СГС erT.

aRwevs. nimuSebis mikroskopiulma Seswavlam aCvena, rom kvarcis

ZarRvidan moSorebiT aRebul nimuSebSi gvxvdeba magnetiti, im dros,

rodesac kontaqtTan axlo nimuSebSi magnetiti ar daikvirveba, magram

damaxasiaTebelia Zlieri limonitizacia.

sur. 9. gaSiSvlebis sqematuri Canaxati
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1.5. sof. jorkvalis, uSba-eweris, abakuris da babilis intruzivebi.

zeda svaneTSi farTodaa gavrcelebuli iuriuli asakis

intruzivebi. isini warmodgenili arian rogor mJave, ise fuZe

saxesxvaobebiT. maTgan yvelaze farTo gavrcelebisaa md. enguris xeobaSi

sof, jorkvalTan liasis fiqlebSi gaSiSvlebuli intruzivi.

intruzividan aRebuli nimuSebis magnituri parametrebi aseTia:

-610200)(100æ  , xolo -6
n 10400)(50I  СГС erT. Sesabamisad dabalia

magnituri anomaliac, misi intensivoba 100-150 n.t.-s farglebSi icvleba.

am teritoriaze intruzivis da Semcveli qanebis magnituri parametrebi

identuria, amitom intruzivi magnituri velis anomaliiT mkveTrad ar

fiqsirdeba. aRebuli nimuSebis mikroskopiuli SeswavliT aRmoCnda, rom

masSi magnituri mineralebis Semcveloba dabalia. nimuSebze susti

cvladi magnituri veliT zemoqmedeba iwvevs qanis srul ganmagnitebas

(sur. 10). amave regionSi 20km2-ze met farTobs ikavebs uSba-eweris

intruzivi.

sur. 10.

adgilis rTuli reliefis gamo SeuZlebeli Seiqmna magnituri

velis gansazRvra, Tumca aRebuli iqna qviuri masalis nimuSebi. qanebis

magnituri parametri æ Seswavlili adgilze dabalia da icvleba

-61060)(30  СГС erT. farglebSi, rac damaxasiaTebelia granituli

qanebisTvis. Sesabamisad intruzivmac unda gamoiwvios susti magnituri

anomalia, romlis garCeva Semcveli qanebis anomaliisagan SeuZlebelia.
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sof. jorkvalis da uSba-eweris intruzivebisagan magnituri parametrebiT

mkveTrad gansxvavebulia abakuris intruzivi. igi ZiriTadad agebulia

gabroiduli qanebiT. Semcveli qanebidan igi gamoiyofa 1000÷2000 n.t.

intensivobis anomaliiT (sur. 11). aRebuli qviuri masalis magnituri

SemTvisebloba maRalia -6106000)(1000æ  СГС erT. samwuxarod, am

intruzividanac ver moxerxda orientirebuli nimuSebis aReba.

mikroskopiuli aRweriT intruzivis qanebi Seicaven magnetits da

pirotins, rac ZiriTadad ganapirobebs dakvirvebuli magnituri

anomaliis intensivobas. aRsaniSnavia, rom abakuris intruzivi mkveTrad

fiqsirdeba aeromagnituri agegmviT. anomaliis intensivoba 200÷500 n.t.-is

rigisaa /156/.

sur. 11.

qveda svaneTSi, md. cxeniswylis xeobaSi, sof. babilTan SiSvldeba

4km sigrZis da 100m simZlavris diabazuri ZarRvi. igi Cawolilia liasis

fiqlebSi, romlebic farTo gavrcelebiT sargebloben am raionSi.

intruziuli qanebis magnituri SemTvisebloba dabalia da icvleba

-61040)(20  СГС erT. sazRvrebSi. analogiuria Semcveli qanebis

magnituri SemTviseblobac, rac aZnelebs intruzivis garCevas Semcveli

qanebisagan. analogiurad dabalia magnituri anomaliac. madnuri

mineralebidan qanebi Seicaven ilmenits da cirkons. intruzivis Semcveli

qanebis arealSi gvxvdeba kvarculi ZarRvebi, romlebic Seicaven pirits,

halkopirits, sfalerits da galenits.
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1.6. kaxeTis teritoriis diabazebi da teSenitebi

md. ioris dablobze, sof. maJaloianidan samxreTiT, erTi

kilometris daSorebiT, mdinaris piras, zeda carcis warmonaqmnebSi

SiSvldeba 50m-ze meti xiluli simZlavris intruziuli sxeuli. igi

fiqsirdeba anomaliiT, romelsac klasikuri forma aqvs (sur. 12).

magnituri anomalia icvleba _ 1700-dan 1500 n.t.-mde. intruziuli qanebi

xasiaTdebian magnituri parametrebis maRali mniSvnelobebiT, æ icvleba

-41030)(20  , xolo -4
n 1020)(7I  СГСerT. aRsaniSnavia, rom narCeni

damagniteba intruzivSi icvleba zonalurad. erT SemTxvevaSi mas aqvs N -

mimarTuleba, xolo ramdenime metris moSorebiT R -mimarTuleba, rac

ramodenimejer meordeba. es garemoeba iwvevs did interess intruzivis

genezisTan mimarTebaSi. intruziuli qanebi ZiriTadad Seicaven magnetits

3%, iSviaTad ki pirits da ilmenits.

sur. 12.

kavkasionis samxreT ferdze, kaxeTis sazRvrebSi, diabazuri daikebi

farTo gavrcelebiT sargebloben. gansakuTrebiT mniSvnelovania is, rom

diabazur daikebTan sivrcobrivad dakavSirebuli arian spilenZ-

pirotiniani gamadnebebi, amitom maTi gamokvleva did interess iwvevs.

md. storis xeobaSi SeviswavleT diabazuri daikebis ori

gamosavali. daikebi magnituri veliT warmatebiT kartirdeba da mkveTrad

gamoiyofa Semcveli qanebisagan (liasis fiqlebi, qviSaqvebi). diabazis
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qanebis æ= -41040)(10  , xolo -4
n 1012)(1,5I  СГС erT. magnituri velis

anomalia pirvel ubanze 1000, xolo meore ubanze 300 n.t.-ze metia (sur.

13). madnuri mineralebidan kaxeTis teritoriaze gvxvdeba pirotini,

piriti, halkopiriti, 5-10%-is raodenobiT. Seswavlili nimuSebi cvlad

magnitur velSi swrafad kargaven damagnitebas, xolo maTi nI -is

mimarTuleba aramdgradia.

sur. 13.

vfiqrob ar iqneba uadgilo gavixsenoT kacdagis (azerbaijani)

polimetalur sabadoze Cvens mier Catarebuli magnituri da

eleqtrometriuli gamokvlevebi (eqspediciis xelmZRvaneli g. tabaRua).

cnobilia, rom kavkasionis samxreT ferdze kaxeTis metalogenuri

zona grZeldeba azerbaijanis teritoriaze, sadac cnobilia spilenZis

didi sabadoebi, erT-erTi maTgania kacdagis spilenZ-pirotinis sabado.

iseve, rogorc kaxeTSi kacdagis sabadozec liasis gamadnebul qanebSi

madnuri mineralebia pirotini, piriti, halkopiriti. am mineralebis

Semcveloba qanebSi kaxeTSi aris 10%, xolo kacdagze 20%. kacdagis

sabados madnuri nimuSebi xasiaTdebian magnituri parametrebis maRali

mniSvnelobebiT -41020)(2æ  , xolo
-4

n 1090)(30I  СГС erT. kaxeTis

regionSi Tu faqtori 41Q , kacdagze igi tolia 40-50. pirotiniT

gamdidrebul qanebze magnituri velis anomalia kacdagze ramdenime aTasi

nanoteslaa, romlis intensivobas ZiriTadad gansazRvravs narCeni

damagniteba. orive ganxiluli regionis diabazuri da gamadnebuli qanebi

magniturad arastabiluria.
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1.7. md. rionis Sua welis da misi zogierTi Senakadis intruzivi

am regionSi farTodaa gavrcelebuli kainozouri asakis

intruzivebi, maTi gamosavlebi cnobilia soflebis: kursebi-naboslevi,

cucxvaTi-nabeRlari, qolubani, ofuCxeT-JoneTi, kudoTi-zaraTi da

banoja. am intruzivebis (teSenitebis) detaluri mineralogiuri da

qimiuri Semadgenloba aRwerilia monografiaSi /162/, sadac avtori

yuradRebas amaxvilebs aRniSnuli formaciebis petrografiul msgavseba-

gansxvavebaze.

cucxvaTi-nabeRlaris da kurseb-naboslevis teSenitebi.

teSenitebi am ubanze fiqsirdebian intensiuri, uaryofiTi niSnis

magnituri anomaliiT, romelic 8000 n.t.-ze metia (sur. 14). profilis

gaswvriv aRebuli orientirebuli nimuSebis laboratoriuli SeswavliT

dadginda, rom maTi magnituri parametrebi aseTia: -4106)(2æ  ,

-4
n 1060)(30I  СГС erT. 21Q . amave dros narCeni damagnitebis

mimarTuleba dedamiwis Tanamedrove magnituri velis Sebrunebulia.

analogiuri situaciaa kurseb-naboslevis teritoriazec, sadac

teSenitebis magnituri parametrebi aris: -41035)(16æ  ,
-4

n 1038)(13I 

СГС erT., xolo 28,0 Q . orive ubanze qanebis Semcveli feromagnituri

mineralebia magnetiti, romlis Semcveloba 5%-mdea da pirotini, romlis

Semcveloba qanSi ar gansazRvrula, Tumca savaraudoa, rom misi

raodenoba gansazRvravs swored am ori ubnis magnitur parametrebs

Soris sxvaobas.

sur. 14.
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narCeni damagniteba, orientirebuli nimuSebis, 250 erstedi, cvladi

magnituri velis gavleniT 50%-mde mcirdeba, xolo Semdeg TandaTanobiT

iwyebs ganmagnitebas da 600 ersted velSi TiTqmis sruliad

ganmagnitebulia. am dros misi polaroba ucvleli rCeba (sur. 15).

sur. 15.

rogorc zeviT aRvniSneT kurseb-naboslevis da cucxvaT-nabeRlaris

teSenitebis narCeni damagnitebis mimarTuleba dedamiwis Tanamedrove

magnituri velis mimarTulebis Sebrunebulia. aseTi SemTxveva, rodesac

nI -is Sebrunebuli polaroba damaxasiaTebelia mTeli intruziuli

sxeulisaTvis, SedarebiT iSviaTia /110/ da dReisaTvis dadgenilia

mxolod cimbiris baqnis intruzivebisaTvis. magmuri qanebis Sebrunebuli

damagnitebis mizezebi mraval SromaSia ganxiluli /121/. zogi mkvlevari

nI -is Sebrunebul polarobas xsnis damagnitebis TviTSebrunebiT, zogi ki

dedamiwis magnituri velis inversiiT. Cvens SemTxvevaSi ara gvaqvs

sakmarisi informacia teSenitebSi nI -is genezisis Sesaxeb, amitom ver

vityviT nI -is mimarTuleba ganpirobebulia Tu ara dedamiwis magnituri

velis inversiiT, Tu igi Sebrunda qanebis geologiuri ,,cxovrebis“

periodSi, geologiuri faqtorebis gavleniT.

sof. qolubanis, ofuCxeT-JoneTis, kudoTi-zaraTis da banojas

teSenitebi.

CamoTvlili teSenitebi, iseve rogorc kurseb-naboslevis da

cucxvaT-nabeRlaris xasiaTdebian erTi rigis, maRali mniSvnelobebis

magnituri parametrebiT. erTnairia agreTve qanSi magnituri mineralebi,
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Tumca maTi procentuli Semcveloba gansxvavebulia. qanis Semcveli

mTavari mineralia magnetiti, romlis Semcveloba qanSi 10%-ze metia,

mcire raodenobiT gvxvdeba agreTve pirotini, piriti, ilmeniti. 300

ersted cvlad magnitur velSi narCeni damagniteba nI 50%-iT mcirdeba,

sawyisi mniSvnelobidan, 350-500-Si TiTqmis ucvlelia da inarCunebs

sawyisi mniSvnelobis 30%-s. am dros misi mimarTulebac dadebiTia, Tumca

ganicdis mcire cvlilebebs.

sur. 16.

1.8. sof. nikorwmindis teSenitebi

sof. nikorwmindis wm. nikolozis saxelobis eklesiis samxreTiT

1,5-2 km-is daSorebiT, Sua iuriul naleqebSi (kirqvebi, mergelebi, Tixebi,

qviSaqvebi) SiSvldeba teSenituri qanebi. rogorc sur. 17-dan Cans,

intruzivis mier gamowveuli magnituri velis anomalia profilis

CrdiloeT mxares uaryofiTia, samxreT mxares ki dadebiTi. anomaliis

intensivoba aris 1000-1400 n.t. CrdiloeTis mxares, samxreTiT ki ufro

intensiuria da aRwevs 3000 n.t.-s. samxreTi nawilidan aRebuli

teSenitebis nimuSebis magnituri parametrebi aseTia: -4105)(2æ  ,

-4
n 1060)(10I  СГС erT., 39,0 Q . mineralebidan teSenitebSi gvxvdeba

magnetiti 3-10%-is raodenobiT, hematiti, ilmeniti, piriti.
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sur. 17

cvlad magnitur velSi nikorwmindis teSenitis narCeni damagniteba

arastabiluria (sur. 18). 200 erstedi sididis velSi nI mkveTrad

mcirdeba, xolo 200-600 ersted velSi rCeba mudmivi da inarCunebs sawyisi

mniSvnelobis 0,2 nawils.

sur. 18.

1.9. daskvna

1. afxazeTis (kelasuri, gorabi) da svaneTis (dizis seria,

jorkvali, babili) intruzivebi xasiaTdebian dabali magnituri

TvisebebiT, warmoqmnian sust magnitur anomaliebs da Znelad

gamoirCevian Semcveli fiqlebis da qviSaqvebisagan. gamonakliss

warmoadgens abakuris (svaneTi) intruzivi, romelic xasiaTdeba maRali
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magnituri SemTviseblobiT, intensiuri magnituri anomaliiT da mkveTrad

fiqsirdeba, rogorc miwispira, ise aeromagnituri agegmviT. zemoT

CamoTvlili intruzivebis nimuSebi (abakuris intruzivis garda) cvladi

magnituri velis zemoqmedebiT swrafad ganmagnitdebian, amitom maTi

gamoyeneba paleomagnituri amocanebis gadawyvetisaTvis SeuZlebelia.

2. cucxvaTi-nabeRlaris da kursebi-naboslevis teSenitebis

magnituri parametrebi maRalia, Tanac narCeni damagnitebis mimarTuleba

dedamiwis Tanamedrove magnituri velis sawinaaRmdegoa, amave dros

sididiT igi mniSvnelovnad metia induqciur damagnitebaze, rac iwvevs

intensiur, uaryofiTi niSnis anomaliebs. aRniSnuli teSenitebis narCeni

damagniteba, cvlad magnitur velSi mniSvnelovnad mcirdeba, Tumca

mimarTulebas ar icvlis. amitom nI -is genezisis dadgena iwvevs garkveul

mecnierul interess.

sof. qolubanis, ofuCxeTi-JoneTis, kuloTi-zaraTis da banojas

teSenitebis magnituri parametrebic maRalia da qmnian dadebiTi niSnis

magnitur anomaliebs, romlis intensivobasac gansazRvravs, rogorc

induqciuri iI , ise narCeni nI damagniteba. maTi narCeni damagniteba

cvlad magnitur velSi swrafad icvleba, rogorc sididiT, aseve

mimarTulebiT, amitom isini paleomagnituri miznebisaTvis ar gamodgeba.

zemoT gamokvleuli yvela teSeniti efeqturad fiqsirdeba Ziebis

magnituri meTodiT, rac mniSvnelovania, radgan isini warmoadgenen

Zvirfas samSeneblo-mosapirkeTebel qviur masalas.

3. md. ioris da sof. nikorwmindis teSenitebi fiqsirdebian

intensiuri, niSancvladi magnituri anomaliiT. maTi magnituri

parametrebi maRalia. metad did interess iwvevs md. ioris teSenitis

narCeni damagnitebis detaluri gamokvleva ufro did masalaze

dayrdnobiT, radgan teSenitur sxeulSi narCeni damagniteba zonalurad

icvlis mimarTulebas. aseve sainteresoa sof. nikorwmindis teSenitis

Semdgomi kvleva.

4. md. storis diabazebi mkveTrad gamoiyofian Semcveli qanebisagan,

intensiuri magnituri anomaliiT. diabazebTan xSirad dakavSirebulia

spilenZ-pirotiniani gamadnebebi, rac qmnis did perspeqtivebs, kavkasionis

samxreT ferdze, kaxeTis regionSi, Ziebis magnituri meTodis

gamoyenebisaTvis.
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Tavi 2. efuziuri qanebis magnetizmi da magnituri veli

2.1. Sesavali

efuziuri warmonaqmnebi saqarTvelos teritoriaze, warmodgenilia

yvela geologiur periodSi. g. ZoweniZis (1948w.) monacemebiT amonTxeuli

qanebi teritoriis 30%-s ikaveben, sadac efuzivebis wili 27%-ia, Tumca

geofizikuri da burRis masalebi maT ufro farTo gavrcelebas

adastureben.

paleozour efuziur vulkanizms saqarTveloSi ara aqvs farTo

gavrceleba. vulkanizmis produqti daikvirveba Zirulis masivze,

svaneTSi, saqarTvelos beltze da antiklinoriumSi.

iuriuli efuzivebi, baiosis vulkanogenuri (porfirituli) wyeba,

simZlavriT 3km-mde, farTo gavrcelebiT sargeblobs. igi uwyveti zolis

saxiT gaWimulia kavkasionis mTebis gaswvriv, fiqlebis zolis samxreTiT.

gvxvdeba agreTve Zirulis da lokis masivebis garSemo. baiosis

porfirituli wyeba friad araerTgvarovania liTologiuri

SemadgenlobiT. daikvirveba mkveTri facialuri cvlilebebi, rogorc

horizontaluri, ise vertikaluri mimarTulebiT. iuriuli asakis magmur

warmonaqmnebSi arsebiT rols asruleben diabazuri qanebi, romlebic

didi kavkasionis samxreT ferdze warmoqmnian farTo velebs.

carculi vulkanizmi gavrcelebulia yvela geologiur erTeulSi,

garda antiklinoriumebis. zeda carcis asakis vulkanogenuri

warmonaqmnebi TamaSoben ZiriTad rols xramis da lokis kristalur

masivebs Soris, depresiuli nawilis geologiur agebulebaSi. es

warmonaqmnebi petrologiuri SemadgenlobiT erTmaneTisgan

gansxvavdebian, ase magaliTad: afxazeTSi, samegreloSi, wyaltubo-

quTaisis raionSi gavrcelebulia rqatyuariani da avgitiani porfiritebi

da dioritebi; aWara-TrialeTSi warmodgenilia fuZe Sedgenilobis

tufebiT da tufo-breqCiebiT, xolo arTvin-bolnisis beltze dacituri

Sedgenilobis kvarciani porfiritebiT.

aWara-TrialeTSi paleogenis asakis vulkanizmi farTodaa

gavrcelebuli. igi ZiriTadad agebulia Sua eocenis mZlavri (5km-mde

simZlavris) vulkanogenuri SriT. es qanebi naklebadaa warmodgenili

arTvini-bolnisis beltze; saqarTvelos sxva regionebSi ki saerTod ar

gvxvdeba. paleogenis Semdgomi efuziuri qanebi yvelganaa gavrcelebuli.
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isini gvxvdeba saqarTvelos da arTvini-bolnisis beltze, didi

kavkasionis samxreT ferdze, samxreT saqarTveloSi, mcire kavkasionze da

yazbegis regionSi.

2.2. efuziuri qanebis magnetizmi

efuziuri qanebis magnetizmis Seswavlas saqarTveloSi safuZveli

Caeyara XXs-is 50-iani wlebidan, Tbilisis saxelmwifo universitetis

geofizikis kaTedraze (m. nodia, l. vekua 1959w.). amas mohyva gamokvlevebi

(S. adamia, a. xramovi 1963w.). SemdgomSi analogiuri gamokvlevebi daiwyes

saqarTvelos mecnierebaTa akademiis geofizikis institutSi (m.

WeliSvili, b. asaniZe) da amierkavkasiis mineraluri nedleulis

institutSi (b. asaniZe, i. xaburzania). saqarTvelos teritoriaze

mniSvnelovani gamokvlevebi awarmoes ukrainis mecnierebaTa akademiis

geofizikis institutis TanamSromlebma (a. glevaskaia, n. mixailova, v.

cikora (1976w.). yvela zemoT CamoTvlili kvlevebis Sedegebi exeboda

sxvadasxva asakis efuziuri qanebis paleomagnetizms da isini ar yofila

gamoyenebuli magnitometruli amocanebis gadawyvetisaTvis.

saqarTvelos teritoriaze gavrcelebuli efuziuri qanebidan

baiosis porfirituli wyebis qanebi xasiaTdebian magnituri parametrebis

farTo diapazoniT. es wyeba agebulia tufogenuri qviSaqvebiT,

tufokonglomeratebiT, porfirituli lavebiT da maTi tufebiT.

liTologiuri, petrografiuli da qimiuri SemadgenlobiT es wyeba iyofa

sam qvewyebad, romelTagan qvedas aqvs mJave da saSualo Semadgenloba,

Sua _ fuZe Sedgenilobisaa, xolo zeda _ SemadgenlobiT cvalebadia. es

wyeba farTo zolad gauyveba samxreTidan kavkasionis mTavar qeds.

porfirituli wyebis qanebis magnituri parametrebi Seswavlili iqna b.

asaniZis (1988w.) mier. misi monacemebiT baiosis wyebis qanebis magnituri

parametrebi nI da æ did farglebSi icvleba, gvxvdeba rogorc susti,

saSualo, ise Zlier damagnitebuli qanebi, Tumca yvela maTTvis

kenigsbergeris faqtori 1Q , amasTan erTad qanebis narCen damagnitebas

aqvs rogorc pirdapiri ( N ), ise Sebrunebuli ( R ) mimarTuleba.

aRsaniSnavia, rom baiosis wyebaSi pirdapir damagnitebuli qanebi

gacilebiT metia, vidre Sebrunebulad damagnitebuli. zustad aseTive
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suraTia somxeTis teritoriaze analogiuri asakis da liTologiis

qanebSi (c. akofiani 1961w.).

baiosis porfiritebis farTo gamosavalia duSeTis raionis

soflebs aranissa da mgliaanTs Soris teritoriaze. geologiuri

sxeuli warmodgenilia labradoruli porfiritebiT. igi fiqsirdeba

intensiuri magnituri veliT, porfiritebis magnituri SemTvisebloba

maRalia da icvleba -61017000)(4000  СГС erT. samwuxarod, ver moxerxda

orientirebuli nimuSebis aReba, raTa Segveswavla narCeni damagnitebis

sidide da mimarTuleba.

naklebadaa Seswavlili saqarTvelos teritoriaze gavrcelebuli

carculi asakis efuzivebis magnituri parametrebi, rasac ver vityviT

paleogenis Semdgomi asakis qanebze. gansakuTrebiT detaluradaa

Seswavlili meoTxeuli asakis efuzivebi /189/, Seswavlili Wrilebis

saerTo sigrZe 4km-ze metia. am gamokvlevebidan Cans, rom meoTxeuli

asakis qanebSic mravladaa, rogorc ( N ), ise (R ) mimarTulebiT

damagnitebuli qanebi, erTi da igive geologiur WrilSi. unda aRiniSnos,

rom Catarebuli paleomagnituri gamokvlevebis didi potenciali

Tanamedrove geomagnituri velis bunebis dadgenis mizniT saerTod araa

gamoyenebuli. vfiqrobT monografiis bolos darTuli cxrilebi 7, 8,

romlebic Sedgenilia sxvadasxva avtorebis Sromebis mixedviT,

daexmareba mkvlevarebs petromagnituri rukis Sedgenasa da teritoriis

anomaluri magnituri velis interpretaciaSi.

2.3. efuziuri qanebis magnituri veli

literaturuli monacemebiT efuziuri qanebisaTvis

damaxasiaTebelia rTuli, Zlier diferencirebuli magnituri veli.  fuZe

Sedgenilobis efuzivebis veli Zlier intensiuria, saSualo

Sedgenilobis qanebis _ naklebad intensiuri, Sereuli efuzivebisaTvis

ki veli mozaikur saxes atarebs, mJave Sedgenilobis qanebSi ki veli

sustia. fuZe Sedgenilobis qanebis magnituri SemTvisebloba -610800)-(650  ,

saSualo da mJave Sedgenilobis -61050)1-(0  , xolo Sereuli tipis qanebis

magnituri SemTvisebloba -61065)-(0  СГС erT. tolia. vulkanuri aparatebi

wriuli an izometriuli anomaliebiT fiqsirdebian. velis xasiaTze

gavlenas axdens narCeni damagniteba nI /160/. ai aseTi Sexeduleba aris
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dReisaTvis efuzivebis mier Seqmnil magnituri velis anomaliaze da

narCeni damagnitebis rolze. sinamdvileSi efuziuri sxeulebis

magnituri anomaliebis buneba gacilebiT ufro rTulia, vidre aqamde

gvqonda warmodgenili. am sirTulis mTavari mizezia efuziuri qanebis

magnituri parametrebis cvlilebebis farTo sazRvrebi, rogorc

latelarulad, ise siRrmis mixedviT da rac mTavaria, vertikaluri

zonaloba narCeni damagnitebis polarobis mixedviT.

saqarTvelos teritoriaze gavrcelebuli baiosis wyebis qanebi,

romelTa simZlavre 3km-s aRwevs, fiqsirdeba ZiriTadad dadebiTi niSnis

intensiuri anomaliebiT. isini gvxvdeba kavkasionis samxreT ferdze,

mcire kavkasionis CrdiloeT periferiebSi, Zirulis da lokis masivebis

garSemo samaCabloSi, raWaSi, leCxumSi, samegrelosa da afxazeTSi. Cvens

mier iqna dafiqsirebuli duSeTis raionis soflebs aranissa da

mgliaanTs Soris didi simZlavris porfirituli sxeuli, romlis

xiluli nawili ramdenime aTeul metrs Seadgens. misi magnituri veli

intensiuria da aRwevs 900 n.t.-s (sur. 19). baiosis vulkanogenebi aRmoCnda

agreTve dedofliswyaros magnituri anomaliis mizezic, rac

dadasturebuli iqna burRis masalebiT /71/. aqedan gamomdinare,

logikuria vivaraudoT, rom baiosis porfirituli wyebis qanebi,

saqarTvelos teritoriaze, ufro meti gavrcelebiT sargebloben, vidre

es geologiuri rukidanaa cnobili.

sur. 19.
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Zlier sainteresoa da rTulia meoTxeuli asakis efuzivebis

magnituri veli. samxreT saqarTveloSi (axalqalaqis zegani) efuziuri

qanebis Wrilebi Zlier gansxvavdeba erTmaneTisgan. aris Wrilebi, sadac

qanebi ( N ) mimarTulebiT aris damagrebuli, sxva WrilebSi (R )

mimarTulebiT, xolo zogSi aRiniSneba orive niSniT damagnitebuli

lavuri nakadebi. Sesabamisad pirvel SemTxvevaSi vafiqsirebT dadebiT,

meore SemTxvevaSi uaryofiTs, xolo mesame SemTxvevaSi niSancvlad

magnitur anomalias. amis naTeli dadasturebaa Tokis Wrili, romelic

detaluradaa gamokvleuli paleomagnitologebis mier /159/. Cvens mier ki

Seswavlili iqna dedamiwis magnituri velis sruli mdgeneli T da misi

vertikaluri gradienti, protonuli magnitometriT ММП-203. aRmoCnda,

rom Wrilis horizontalur nawilSi magnituri velis gradienti

intensiuria da icvleba ±400 n.t.-s farglebSi (sur. 20). daxril nawilSi

ki aRiniSneba mkveTri, aseve niSancvladi anomaliiT (ix. sur. 33). Tokis

Wrilis detaluri ganxilva iqneba nawili mesame, Tavi 2, par. 2.1.

sur. 20.

2.4. daskvna

saqarTvelos teritoriaze gavrcelebuli fuZeSedgenilobis

efuziuri qanebis magnituri parametrebis Seswavlis Sedegebma

dagvarwmuna, rom qanebis narCeni damagniteba nI gacilebiT metia

induqciur damagnitebaze iI , aqvs rogorc ( N ), ise ( R ) mimarTuleba da
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ZiriTadad gansazRvravs magnituri anomaliis intensivobas da niSans.

samxreT saqarTvelos teritoriaze erTi da igive Semadgenlobis

efuziur sxeulSi gvxvdeba rogorc ( N ), ise ( R ) mimarTulebiT

damagnitebuli lavuri nakadebi. aseTi Wrilis magnituri veli

warmoadgens sxvadasxva mimarTulebis velebis jams. mxedvelobaSia

misaRebi agreTve is faqtic, rom efuzivebis damagniteba icvleba rogorc

vertikalurad, ise lateralurad. aseve icvleba lavuri nakadebis

simZlavre da Cawolis siRrme. amitom aseTi anomaliis raodenobrivi

interpretacia klasikuri meTodebiT SeuZlebelia. vfiqrobT, rom aseTi

anomaliebis, miaxloebiTi amoxsnisaTvis aucilebelia sakvlev

teritoriaze gvqondes etalonuri Wrili, romelic mogvcems warmodgenas

efuziuri lavuri nakadebis simZlavris Sesaxeb. aucilebelia agreTve

narCeni damagnitebis sididis da mimarTulebis Sesaxeb informacia.

vfiqrobT efeqturi iqneba agreTve efuziuri sxeulis fizikuri

modelireba.

efuzivebis kartireba yvelaze swrafad da iafad sxva geofizikur

meTodebTan SedarebiT SesaZlebelia, rogorc magnituri velis, ise misi

gradientis SeswavliT.
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nawili mesame

aWaris intruziuli qanebis geomagnituri meTodebis kompleqsiT

(magnitometria, qanebis magnetizmi, paleomagnetizmi) gamokvleva

Tavi 1. magmuri qanebis magnetizmi

1.1. Sesavali

geomagnituri meTodebis efeqturobas, geologiuri gamoyenebiTi

amocanebis gadawyvetis mizniT, xeli Seuwyo rogorc Tanamedrove

cifruli aparaturis Seqmnam da interpretaciis axali kompiuteruli

meTodebis danergvam, ise ZiriTadi magnituri parametris _ narCeni

damagniteba nI -is sruli informaciulobis gamokvlevam.

rogorc cnobilia, qanebis ZiriTadi magnituri maxasiaTeblebi

magnituri SemTvisebloba æ da narCeni damagniteba nI adreul

kvlevebSi ZiriTadad gamoiyeneboda magnituri anomaliebis

interpretaciis mizniT. Semdgomma kvlevebma (paleomagnetizmi) aCvena, rom

nI Seicavs did informacias, romelic vlindeba qanze cvladi da mudmivi

magnituri velebis, temperaturis, wnevis, drois da sxva fizikuri Tu

geologiuri procesebis Sedegad. aqedan gamomdinare, magnituri velis da

qanebis magnetizmis gamokvleva paleomagnitur kvlevebTan kompleqsSi

uzrunvelyofs qanebSi arsebuli sruli magnituri informaciis amoRebas,

rac xels uwyobs mTeli rigi praqtikuli, gamoyenebiTi geologiuri

amocanebis gadawyvetas.

miuxedavad imisa, rom qanebis magnetizmis Seswavlas xangrZlivi

istoria aqvs, misi Camoyalibeba, rogorc damoukidebeli samecniero

mimarTuleba, mxolod gasuli saukunis meore naxevarSi moxda. dadginda,

rom qanebis magnituri maxasiaTeblebi Seicaven informacias maTi

formirebis da ,,cxovrebis” pirobebis, maTze gare zemoqmedebis, romelic

qanma ganicada arsebobis geologiuri istoriis manZilze, Sesaxeb.

amasTan erTad, aRmoCnda, rom magnituri mineralebis Seswavlis magnitur

meTodebs aqvT mTeli rigi upiratesobebi aramagniturTan SedarebiT, rac

gamoixateba maRal garCevadobaSi, mgrZnobiarobaSi, mwarmoeblobaSi da

eqsperimentis Catarebis simartiveSi /97/. qanebis magnetizmis aRniSnulma

upiratesobebma ganapiroba maTi farTo gamoyeneba magnituri mineralebis

diagnostikis da warmoSobis pirobebis dazustebis saqmeSi.
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qanebis magnetizmis meTodebis wvlili mniSvnelovania agreTve

magnituri anomaliebis bunebis dadgenaSi, intruziuli masivebis

danawevrebaSi, magmuri moqmedebebis mravalfazurobis dadgenaSi /47/,

intruziuli masivebis dayofaSi, madnurad da aramadnurad /11/ da sxva.

monografiebSi /97,186/ sistematurad da TanmimdevrobiT

gadmocemulia qanebis magnetizmis meTodebi, gaanalizebulia maTi

fizikuri safuZvlebi, mocemulia qanebis magnituri maxasiaTeblebis

klasifikaciis sqema, ganxilulia magnituri maxasiaTeblebis

damokidebuleba sxvadasxva faqtorebze (temperatura, meqanikuri

zemoqmedeba, dro), ganxilulia qanebis magnetizmis kavSiri maT

formirebasa da geologiur periodSi gancdil cvlilebebs Soris,

mocemulia qanebis magnituri Tvisebebis geologiuri informaciulobis

Sefaseba da TiToeuli meTodis SesaZleblobebi, geologiuri amocanebis

gadawyvetis dros.

gamoyenebiTi geologiuri amocanebis gadaWraSi garkveuli wvlilis

Setana SeuZlia geomagnetizmis swrafad ganviTarebad meTods _

paleomagnetizms. am meTodis SesaZleblobebi da informaciuloba

srulad aris gadmocemuli SromaSi /140/. am meTodebis gamoyenebiT

warmatebiT SeiZleba gamovikvlioT geomagnituri velis ganawileba da

cvlilebebi geologiur warsulSi. zemoT aRniSnuli gamoyenebas

poulobs dedamiwis agebulebis SeswavlaSi, mis evoluciaSi, agreTve

praqtikuli geologiis sakiTxebis gadawyvetaSi, rogoricaa geologiuri

warmonaqmnebis korelacia, horizontaluri teqtonikuri moZraobebis

Sefaseba, paleogeografiuli koordinatebis gansazRvra da sxva /140/.

geomagnituri velis gulmodgined Seswavlis Sedegad miiReba didi

informacia dedamiwis agebulebis Sesaxeb, rac SeuZlebelia gakeTdes

qanebis da magnituri mineralebis magnituri parametrebis æ-s sididis da

nI -is sididis da mimarTulebis codnis gareSe.

1.2. aWaris teritoriaze gavrcelebuli magmuri qanebi

aWaris teritoriis 80% ukavia vulkanogenur wyebas, danarCen

nawils ki ikaveben intruzivebi da meoTxeuli naleqebi. instruziuli

sxeulebi, romlebic lokalizebuli arian vulkanogenur wyebaSi,

sxvadasxva doneze, ikaveben teritorias aTeuli kvadratuli metridan 13-
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15 kvadratul kilometramde. intruzivebis msxvili gamosavlebia merisis,

namonastrev-WalaTis da uCambosi. isini warmodgenilni arian qanebiT /88/:

merisis intruzivi _ kvarciani sienitebi, sienit-dioritebi, dioritebi,

granodioritebi, granosienitebi da granitebi. namonastrev-WalaTis

intruzivi _ kaliSpatiani gabro, gabro da gabro-dioritebi, mcire

raodenobiT sienit-dioritebi da dioritebi. uCambo-sienitebi, sienit-

dioritebi da dioritebi. Sromis /81/ Tanaxmad sienit-diorituli

intruzivi mineraluri da qimiuri SemadgenlobiT mcired gansxvavdeba

Semcveli vulkanogenuri wyebis qanebisagan, erTi asakisani arian da

warmoadgenen saerTo magmuri keris produqts. mogvianebiT Catarebuli

gamokvlevebi /109/ adastureben zemoT aRniSnul warmodgenas im

damatebiT, rom intruziuli sxeulebi warmoiqmnen neogenis vulkanuri

moqmedebebis sami fazis ganmavlobaSi, sxvadasxva etapze, magmis im

porciebis kristalizaciis Sedegad, romlebmac ver miaRwies dRiur

zedapirs /i. SaviSvili 1970w./. maT warmoqmnes qanebis sami sxvadasxva

asociacia Semdegi TanmimdevrobiT: pirveli faza (kaliSpatiani da

oliviniani gabro, gabro-monconiti, monconiti, hidroqseniani gabro-

monconiti, sieniti). pirveli faza iyofa kidev or fazad: a _ gabro-

monconituri (adreuli) da b _  sienituri (gviandeli); meore faza _

tutiani; mesame faza _ kirqva-tutiani (kvarciani monconitebi, dioritebi

da sienit-dioritebi, granosienitebi, sienitebi da granit-porfirebi).

merisis, namonastrev-WalaTis da uCambos intruziuli sxeulebis

asaki, romelic gansazRvruli iqna kali-argonis meTodiT, aris gviani

eoceni (28-38 milioni weli) /11/.

aWaris intruzivebis sivrceSi ganawilebaze geologebs Soris

sxvadasxva mosazreba arsebobs. geologebis erTi jgufi Tvlis, rom

intruziuli masivi warmoadgens erTiani sxeulis sxvadasxva gaSiSvlebas

/115/, meore jgufi ki Tvlis, rom es intruzivebi sxvadasxva asakisaa da

isini erTmaneTisagan gancalkevebuli arian /11, 41/. geologebi ver

mividnen erT daskvnamde, agreTve, merisis madnuri kvanZis genezisze,

madangamovlinebebis da sabadoebis formirebis asakze da sxva. maTi

informaciiT aWaraSi sabadoebi da madangamovlinebebi ganlagebuli arian

intruziuli masivis garSemo 1-1,5 km-is moSorebiT, intruzivebis dRiur

zedapirze gamosavlebidan da xasiaTdebian rogorc vertikaluri, ise
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horizontaluri zonalobiT /43/. es mosazreba dadasturebulia bolo

dros gamocemul monografiaSi /112/, Tumca avtori aRniSnavs, rom madnebi

da madangamovlinebebi intruzivebis kontaqtidan dacilebulia ara 1-1,5,

aramed 2,5 km-iT. g. TvalWreliZis azriT, zemoT aRniSnuli zonaloba

adasturebs gamadnebis kavSirs intruziul magmatizmTan /171/. amave

mosazrebas gamadnebis intruziul magmatizmTan kavSirs uaryofen

SromaSi /168/.

rogorc adre iyo aRniSnuli, aWaris teritoriis didi nawili

ukavia vulkanogenur qanebs, romlebic Tavismxriv, iyofian xuT wyebad /7/.

maTgan yvelaze dabla mdebare _ perangis wyeba miekuTvneba paleocens –

Sua eocens, adigenis wyeba _ zeda eocens, xolo sul maRla _ e.w.

adigenis maRla wyeba _ zeda eocens _ oligocens. am Sreebis simZlavre

Sesabamisad aris 2000, 300-800 da 1000 metri.

Cvens mier gamokvleuli teritoria mdebareobs aWara-TrialeTis

naoWa sistemis samxreT-dasavleT nawilSi. teritoriis istorias

geologebi yofen sam ZiriTad etapad /80/, es etapebia: danaoWebamde (zeda

carci-Sua eoceni), danaoWeba (zeda eoceni-oligoceni) da danaoWebis

Semdgomi periodi (mioceni-antropogeni). danaoWebamde periodi xasiaTdeba

wyalqveSa vulkanuri amofrqvevebiT, xolo danaoWebis periodi _

vulkanuri amofrqvevebis CaqrobiT da subvulkanuri intruzivebis

SemoWriT (zeda eoceni).

sakvlevi teritoria CrdiloeTidan isazRvreba regionaluri

rRveviT /109/, romelic gadis md. aWaris wylis xeobaSi da teritorias

yofs or erTmaneTisagan gansxvavebul ared, paleogenuri vulkanizmis

wyebis simZlavris mixedviT, 4-4,5km CrdiloeTiT da 2-2,5km samxreTiT.

aRmosavleTiT paleogenis vulkanuri wyebis simZlavre or kilometramde

mcirdeba, icvleba qanebis Semadgenlobac. uCambo-merisis mimarTulebiT v.

nadiraZe /119/ gamoyofs siRrmul rRvevas, xolo merisis da namonastrev-

WalaTis intruzivebs Soris s. sarqisianma /154/ moniSna meridianuli

rRveva, romelic T. ivanickis /88/ azriT, grZeldeba samxreT-dasavleTis

mimarTulebiT. sur. 22–ze warmodgenilia Cvens mier gamokvleuli

teritoriis sqematur-liTologiuri ruka, Semdgeneli a. maRalaSvili

/112/ mciredi gamartivebiT.
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sur. 22.

pirobiTi niSnebi:

1 _ zeda eoceni-oligoceni, naRvarevis wyeba (traxibazalt-traxiandezit

_ andezituri vulkanitebi da maTi tufebi); 2 _ zeda eoceni, adigenis

wyeba (kirqva-tutiani rqatyuariani andezitebi, bazaltebi,

traxibazaltebi da maTi klastolitebi); 3 _ Sua eoceni, Cidilis wyeba

(subtute bazaltebi, andezitebi, dacitebi da maTi tufebi); 4 _ Sua

eoceni, naRvarevis wyeba (subtute da kirqva-tutiani andezituri tufebi

da tufitebi); 5 _ merisis intruziuli kompleqsis qanebi; 6 _

namonastrevi-WalaTis intruziuli kompleqsis qanebi; 7 _ nawevebi; 8 _

dadgenili da savaraudo nasxleti; 9 _ mcire amplitudiani teqtonikuri

rRveva; 10 _ sabadoebi da madangamovlinebebi (1 _ vaio, 2 _ surnali, 3 _

goderZis wyali, 4 _ veliburi, 5 _ verxnala, 6 _ wyalbokela, 7 _ sakeni,

8 _ wyalwiTela, 9 _ varaza, 10 – obolo-kanli-kaia, 11 _ sajogia, 12 _

didRele, 13 _ namonastrevi).

1.3. savele da laboratoriuli kvlevis meTodika da Seswavlili

magnituri parametrebi

aWaris teritoriaze, magmuri qanebis Tanamedrove da

paleomagnetizmis gamokvlevis mizniT, aRebuli iqna orientirebuli
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nimuSebi, intruziuli da efuziuri sxeulebis farTo gamosavlebidan,

cnobili meTodikiT /140/, samTo kompasis daxmarebiT. laboratoriul

pirobebSi Seswavlili iqna oriaTasamde nimuSi, 400 gamWvirvale da 100

polirebuli Slifi. damzadebuli iqna kubikebi gverdebiT 24×24mm.

magnituri SemTviseblobis _ æ da narCeni damagnitebis gansazRvra

CavatareT kapametrze UMB-2 da astatikur magnitometrze MA-21.

kvlevebis dros gamoyenebuli iqna magnituri parametrebis da

damokidebulebebis Seswavlis Semdegi kompleqsi:

1. magnituri SemTviseblobis (æ) da narCeni damagnitebis ( nI )

rogorc sididis, ise mimarTulebis gansazRvra;

2. kenigsbergis koeficientis gamoTvla, formuliT nIQ  /æ H , sadac

2,38H amp/m _ dedamiwis normaluri magnituri velia, Cveni

regionisaTvis;

3. sI , rsI da crH gajerebis parametrebis gansazRvra;

4. nI -is sididis da mimarTulebis cvlilebis xasiaTis gamokvleva,

cvladi magnituri velis ( H
~
) da temperaturis zemoqmedebiT;

5. )( tI s da )( tI rs meTodebiT feromagnituri mineralebis kiuris

temperaturis ( kT ) gansazRvra, gaxurebis gameorebiT (integraluri da

diferencialuri Termomagnituri analizi);

6. qanebis damagnitebis temperaturis gansazRvra koercituli

speqtrebis ( tN koeficientis gansazRvra), baddington-lindsis da

parcialuri damagnitebis meTodebiT;

7. qanebis mineralogiuri gamokvleva mikroskopiT;

8. feromagnituri marcvlebis Semadgenlobis da struqturis

Seswavla eleqtronuli mikrozondirebiT на САМЕВАХ*;

zemoT CamoTvlili gamokvlevebi Catarda moskovis fizikis

institutis, mTavari geomagnituri velis, yazanis saxelmwifo

universitetis magnitur, borokis geofizikuri, Tbilisis saxelmwifo

universitetis martyofis paleomagnitur da duSeTis geofizikuri

observatoriis laboratoriebSi.
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1.4. magmuri qabnebis ZiriTadi magnituri maxasiaTeblebi

saqarTvelos teritoriaze gavrcelebuli intruziuli qanebis

magnituri parametrebis sistematiuri (rogorc savele, ise

laboratoriuli) gamokvlevebi daiwyo XX s-is samocian wlebSi, aWaris

teritoriaze gavrcelebuli magmuri qanebis SeswavliT /34/. momdevno

wlebSi mniSvnelovani gamokvlevebi Catarda mcire kavkasionis CrdiloeT

nawilSi /96/.

aWaris teritoriaze farTo geomagnituri gamokvlevebi ganaxlda

1983-86 wlebSi, romlis mizans Seadgenda: magnito-mineralogiuri,

paleomagnituri da Ziebis magnituri meTodis kompleqsis

informaciulobis dasabuTeba, intruziuli masivis formirebis pirobebis

da aWaris teritoriis dedamiwis qerqis zeda nawilis agebulebis

dazusteba; sulfiduri gamadnebis perspeqtiuli ubnebis prognozirebis

magnituri kriteriumebis dadgena; instruziul magmatizmTan sulfiduri

gamadnebis kavSiris gamokvleva. dasaxuli miznis realizaciisaTvis

gamokvleuli iqna aWaris intruziuli kompleqsis feromagnituri

mineralebis Semadgenloba da struqtura. magmuri kompleqsebis bunebrivi

narCeni damagnitebis mimarTuleba da buneba. Seswavlili iqna teritoriis

magnituri veli magnito-mineralogiur da paleomagnitur kvlevebTan

kompleqsSi, regionis magnituri modelis Seqmnis mizniT. gamovlenili

iqna sulfiduri gamadnebis magmatizmTan kavSiris geomagnituri

kriteriumebi.

aWaris teritoriaze gavrcelebuli magmuri qanebis magnituri

parametrebis gamokvlevis Sedegebi warmodgenilia histogramebis saxiT

(ix. sur. 23, 24). dadgenilia, rom aWaris teritoriaze gavrcelebuli

efuziuri qanebi fuZianobis mixedviT xasiaTdebian magnituri

parametrebis æ, nI , Q araerTgvarovnebiT. xSirad magnituri

SemTviseblobis mixedviT axlos mdgom qanebs aqvT sxvadasxva sididis da

mimarTulebis narCeni damagniteba. mkveTradaa gamoxatuli qanebis

damagnitebis zrda fuZianobis gazrdasTan erTad. magaliTad, granitebi

ZiriTadad aramagnituria, dioritebi da granodioritebi gvxvdeba

sxvadasxva damagnitebiT. gabro, gabro-sienitebi, monconitebi gvxvdeba

rogorc susti, ise Zlier magnituri, Tumca Zliermagnituri

saxesxvaobebi metia.
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sur. 23. aWaris intruziuli qanebis      sur. 24. aWaris efuziuri qanebis
magnituri parametrebi æ, In, Q magnituri parametrebi æ, In, Q

rogorc histogramebidan Cans, intruzivebis da efuzivebis

damagniteba erTi rigisaa, rac ganpirobebulia maTi qimiuri da

mineralogiuri Semadgenlobis siaxloviT /30/. intruziuli qanebis

magnituri SemTxvseblobis æ mcire mometeba efuzivebTan SedarebiT

SeiZleba avxsnaT feromagnituri mineralebis marcvlebis zomiT, xolo

efuziur qanebSi narCeni damagnitebis nI mometebuli mniSvnelobebi

intruziuli qanebis nI -Tan SedarebiT SeiZleba aixsnas maTi formirebis

pirobebiT /121/.

æ, nI da Q parametrebis saSualo sididiT ufro metad axlo

dganan erTis mxriv, namonastrevis da WalaTis intruzivebi da meores

mxriv, merisi-uCambos intruzivebi.

aWaris teritoriaze gavrcelebuli magmuri qanebis magnetizmis

meTodebiT Seswavla qmnis damatebiT SesaZleblobebs feromagnituri

mineralebis SeswavlisaTvis; ase magaliTad, qanebis feromagnituri

Tvisebebi da gajerebis parametrebi saSualebas gvaZleven davadginoT

feromagnituri mineralebis Semadgenloba da warmodgenas gvaZlevs maT

struqturaze.
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qanebis msgavseba da gansxvaveba Semadgenlobisa da magnituri

Tvisebebis mixedviT, oTaxis temperaturaze da gaxurebis dros, gviCvenebs

gansxvavebas an identurobas maTi warmoSobisa da formirebis pirobebs

droSi. nI -is Seswavla saSualebas gvaZlevs davadginoT qanis warmoSobis

periodi, xolo Cvens SemTxvevaSi sxvadasxva intruzivis warmoSobis

SefardebiTi asaki. specialuri gamokvlevebi saSualebas gvaZleven

ganvsazRvroT agreTve, qanebis damagnitebis temperatura. es SeiZleba

iyos feromagnituri mineralebis kristalizaciis temperatura, an

meoradi procesebis temperatura.

cxrilebSi 1 da 2 moyvanilia Seswavlili qanebis ZiriTadi

magnituri maxasiaTeblebi.

cxrili 1

#
nim.

monakveTi
æ,10-5

erT.

si

OsI

kg

amp.m 2

tsI ,

kg

amp.m 2

OrsI

kg

amp.m 2

tsrI ,,

kg

amp.m 2

Os

ts

I

I ,

Ors

trs

I

I ,

O

O

s

rs

I

I

ts

trs

I

I

,

,

1 2 3 4 5 6 7 8 9 10 11
44/83
45/83
53/83
55/83
64/83

namonastrevi 2685
2790
2891
1647
2285

2.45
3.83
2.59
0.99
3.82

2.03
3.37
2.37
0.88
3.59

0.052
0.06
0.035
0.009
0.021

0.057
0.059
0.038
0.024
0.030

0.83
0.88
0.91
0.89
0.94

1.10
0.98
1.08
2.67
1.43

0.02
0.02
0.01
0.01
0.005

0.03
0.02
0.02
0.03
0.008

26/83
29/83
30/83
34/83
51/81
58/81
88/81
94/81
101/81

merisi 754
3406
4449
5885
158
3816
31
3014
1200

7.14
5.35
4.65
6.32
0.024
3.02
0.03
2.51
0.55

6.18
4.65
3.98
5.77
0.08
2.43
0.24
2.28
0.46

0.164
0.225
0.20
0.174

0.00005
0.036
0.0008
0.00
0.027

0.218
0.215
0.179
0.192
0.00015
0.104
0.006
0.071
0.02

0.86
0.87
0.86
0.91
3.33
0.80
8.00
0.91
0.84

1.32
0.95
0.90
1.10
3.00
2.89
7.50

0.74

0.02
0.04
0.04
0.03
0.002
0.01
0.03

0.05

0.04
0.05
0.04
0.03
0.002
0.04
0.03
0.03
0.04

74/81
76/81
78/81
83/81
85/81

uCambo 16
23
95
70
59

0.01
0.03
0.06
0.03
0.03

0.15
0.04
0.09
0.15
0.34

0.0002
0.0006
0.0004
0.003
0.0008

0.027
0.049
0.029
0.142
0.067

15.00
1.33
1.50
5.00
11.33

135.00
81.66
72.50
47.73
84.75

0.02
0.02
0.007
0.10
0.03

0.18
1.23
0.32
0.95
0.20

23/81
25/81
12/83
15/83
17/83
18/83
21/83

WalaTi 1172
8351
8656
6608
8170
6914
2514

0.36
7.40
3.18
0.72
0.03
0.05
6.97

0.31
6.82
2.89
1.46
0.16
0.12
6.67

0.0215
0.121
0.08
0.042

0.000019
0.03
0.125

0.02
0.125
0.08
0.045

0.000016
0.013
0.135

0.86
0.92
0.91
2.03
5.83
2.40
0.96

0.93
1.03
1.00
1.07
8.42
0.43
1.08

0.06
0.03
0.03
0.06
0.0006
0.06
0.02

0.06
0.02
0.03
0.03
0.001
0.108
0.02

42/81
31/81
43/81

varaza 125
63
239

0.03
0.05
0.03

0.03
3.0
0.65

0.0004
0.0007

0.167
0.015

1.00
60.00
21.66

417.00
21.43

0.008
0.02

0.06
0.02
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OsI ,
OrsI _ qanebis gajerebis damagniteba da narCeni damagniteba,

gaxurebamde.

tsI , , trsI , _ qanebis gajerebis damagmniteba da narCeni damagniteba 600º-mde

gaxurebis Semdeg.

cxrili 2

aWaris magmuri qanebis damangreveli velis ( crH ) mniSvneloba

#
nim.

monakveTi qanis dasaxeleba

m.

k.amp.
crH saS.,crH

3
4
8
13
20

namonastrevi
kvarciani dioriti
,,---------“
,,---------“
sienit-porfiri
,,---------“

11.1
11.9
11.1
11.2
29.4

15.1

22
38
23
24
25

WalaTi
monconiti
,,---------“
monco-gabro
sienit-dioriti
,,---------“

11.9
19.9
27.8
16.7
14.3

17.5

93
95
101

merisi
sieniti
,,---------“
kvarc-sericituli
Qani

37.4
53.3
27.8

37.4

85
86
87

uCambo
sieniti
sienit-dioriti
Dioriti

31.8
23.9
33.4

27.8

65
66
68
80
83

uCambo
(efuzivi, Secvlili) daciti

,,---------“
,,---------“
,,---------“
porfir-andeziti

79.6
79.6
79.6
79.6
79.6

79.6

rogorc cxrili 1-dan Cans,
OsI da

OrsI -is saSualo mniSvnelobebi

icvleba Sesabamisad 0,01-dan 7,4-mde da 0,00002-dan 0,225-mde si erTeulebSi.

SedarebiT mdgradi maqsimaluri mniSvnelobebi miviReT merisis, xolo

minimaluri _ uCambos intruzivis nimuSebze. uCambos intruzividan
OsI da

OrsI -is dabali mniSvnelobebi SeiZleba axsnili iqnas feromagnituri

mineralebis koncentraciis SemcirebiT sulfidizaciis procesSi.
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fardoba
OsI /

OrsI icvleba sazRvrebSi 0,01-0,1, rac miuTiTebs, sawyis

nimuSebSi, mravaldomeniani feromagnituri marcvlebis arsebobaze.

struqtura _ mgrZnobiare magnituri parametris (narCeni

koercitiuli Zala crH ) Seswavlam saSualeba mogvca, gamogvevlina

sxvaoba Seswavlili qanebis magnituri marcvlebis struqturaSi.

dadgenil iqna, rom metad dabalkoercitiuli, SesaZloa ufro msxvili

feromagnituri marcvlebi aris namonastrevis da WalaTis intruzivebSi

(cxr. 2). crH -is saSualo sidide am ori intruzivis qanebSi tolia 15,1 da

17,5 k.a/m., Sesabamisad. ramdenadme garTulebulia feromagnituri

marcvlebis struqtura merisis da uCambos intruzivebSi. maTi qanebis

crH -is saSualo mniSvnelobebi Sesabamisad tolia 37,4 da 27,9 k.a/m. ufro

metad rTulia uCambos monakveTis efuziuri qanebis feromagnituri

marcvlebis struqtura. maTi crH tolia 79,6 k.a/m.

1.5. intruziuli qanebis feromagnituri mineralebis Semadgenloba

aWaris teritoriaze gavrcelebuli intruzivebidan aRebuli

nimuSebis Termomagnituri meTodiT Seswavlis Sedegad dadgenili iqna,

rom )( tI rs da )( tI n mrudebze yvela qanebisaTvis, aRiniSneba gadaRunvis

wertilebi: 180-250, 380-450, 550-600ºC (ix. sur. 25-29). ufro metad SesamCnevi

gadaRunva, romelic aRiniSneba )( tI rs da )( tI n mrudebze 180-250º areSi

ganmeorebiTi gaxurebis Semdeg 250ºC-mde mrudebze ukve aRar Cans. Tanac

250ºC-mde gaxurebiT rsI da sI sidide 50%-mde mcirdeba. yvela es niSani

metyvelebs imaze, rom es temperatura ar aris feromagnituri mineralis

kiuris wertili. qanebSi, didi albaTobiT, arsebobs maggemitis

sxvadasxva raodenoba, romelic laboratoriaSi gaxurebis Semdeg

gardaiqmneba hematitad (ix. sur.30). 400ºC-ze gadaRunva qreba mxolod

600ºC-mde gaxurebis dros. nmuSebis Tanmimdevruli gaxurebiT 450, 475,

500ºC temperaturamde xdeba rsI -is TandaTanobiTi zrda, magnetitis

warmoqmnis gamo. 600ºC-mde gaxurebis Semdeg rsI - axlosaa sawyis
OrsI

mniSvnelobasTan. es kargad Cans cxrili 1-dan, sadac fardoba trsI , / OrsI

praqtikulad yvelgan erTis tolia, xolo zogierT SemTxvevaSi erTze

mniSvnelovnad metic. qanebis 600ºC-mde gaxurebis Semdeg fardoba tsI , / OsI
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da trsI , / OrsI (cxrili 1) aCvenebs, rom garda magemiti-hematitis gardaqmnisa,

romelsac Tan sdevs qanebis damagnitebis Semcireba, xdeba feromagnituri

mineralebis gamoyofa, romelic akompensirebs narCeni damagnitebis

Semcirebas. rogorc eqsperimentalurad iqna dadasturebuli, saRi qanis

nimuSebis SemTxvevaSi axali marcvlebi magnetitis marcvlebia, romlebic

gaCndnen titanomagnetitis heterofazuri daJangvis dros, nimuSis 400ºC-

mde gaxurebiT. gadaRunva aRiniSneba agreTve )( tI n bevr da )( tI n -s

zogierT mrudebze 400º-is areSi. am nimuSebze gadaRunva SenarCunebulia

)( tI rs da )( tI rt ganmeorebad mrudebze. igi Cveulebrivad ukavSirdeba

hemoilmenits.

sur 25. Termomagnituri analizis        sur 26. Termomagnituri analizis
Sedegebi                                  Sedegebi

a – WalaTis intruzivi;                  a – merisis intrzivi
b – namonastrevis intruzivi.            b – uCambos intruzivi
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sur 27. Termomagnituri analizis Sedegebi
uCambo (efuziuri)

sur. 28. narCeni damagnitebis sur. 29. narCeni damagnitebis
temperaturisagan damokidebulebis      temperaturisagan damokidebulebis
magaliTi magaliTi
a – WalaTis intruzivi; a – merisis intruzivi;
b – namonastrevis intruzivi. b – uCambos intruzivi.
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sur. 30. Izs(t°) mrudi, TandaTanobiTi gaxurebiT: 1-200°С-de; 2-400°С-de; 3-600°С-de.
nimuSi Seicavs magemits da feroSpinels, Tc~350°С

Seswavlili qanebis yvela nimuSi Seicavs magnetits (xSirad

daJanguls) an SemadgenlobiT masTan axlo mdgom titanomagnetits

( CTe
600560 ). magmuri procesebiT Secvlili qanebi Seicaven pirits.

nimuSis laboratoriaSi gaxurebiT piriti iJangeba da warmoiqmneba

magnetiti, Sesabamisad mniSvnelovnad izrdeba qanis damagniteba, zogjer

ori rigiTac ki (cxr. 1, uCambos da varazas ubani). magnetitis gaCena

piritis daJangvis xarjze xSirad Cans diferencialuri Termomagnituri

analizis mrudebze (sur. 31, 32) (,,pikebi” 500ºC temperaturaze).

sur. 31. dIi/dt(t°) mrudebi, pirveli (uwyveti) da ganmeorebiTi (wyvetili)
gaxurebis Semdeg.

I, II, III, IV – intruziuli qanebi; V – efuziuri qanebi
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sur. 32. dIi/dt(t°) mrudebi, pirveli (uwyveti) da ganmeorebiTi (wyvetili)
gaxurebis Semdeg.

uCambos da varazas gamadnebuli efuziuri qanebi.

rogorc sur. 31-dan Cans, 23,8k.a/m. velSi miRebuli diferencialuri

feromagnituri analizis mrudebi yvela intruzivebisaTvis erTmaneTis

msgavsia. gansxvavebulia mxolod sulfiduri gamadnebiT Secvlili

efuzivebis nimuSebi, romlebic aRebulia uCambos da varazas ubnebze

(sur. 32).

sxvadasxva intruziuli sxeulebis nimuSebis Termomagnituri

analizis mrudebis msgavseba miuTiTebs am intruzivebis feromagnituri

mineralebis identurobaze. mrudebze mkafio minimumebi 400-450 da 550-600ºC

temperaturaze aRniSnaven, Sesabamisad, titanomagnetitis da magnetitis

kiuris temperaturas. ganmeorebiTi gaxurebis Semdeg pirveli minimumi

qreba. gaxurebis dros, miuxedavad imisa, rom xdeba mineralogiuri

cvlilebebi, fardoba msxvil da wvril feromagnitur marcvlebs Soris

mcired icvleba (ixileT fardoba rsI / sI gaxurebamde da gaxurebis Semdeg

cxr. 1). gamonakliss warmoadgens uCambos ubnis igive qanebi, romlebSic

piritis daJangvis gamo, magnetitis marcvlebi, zomiT, erTdomeniani

marcvlebis tolia.
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1.6. daskvna

1. aWaris teritoriaze gavrcelebuli magmuri qanebi xasiaTdebian

magnituri parametrebis, æ, nI , Q araerTgvarovnebiT. aRiniSneba

damagnitebis gazrda qanebis fuZianobis gazrdasTan erTad.

2. sxvadasxva intruziuli sxeulebis Seucvleli qanebis magnituri

Tvisebebi (gajerebis parametrebi, )( tI s , )( tI rs da )( tI n ) erTmaneTTan

axlosaa. ramdenadme gansxvavebulia koercitiuli Zala: erTmaneTTan

axlos da dabali mniSnelobebiT crH xasiaTdebian namonastrevis da

WalaTis intruzivebi (saSualo crH tolia 15,1 da 17,5 k.a/m.-is,

Sesabamisad); merisis da uCambos intruziuli qanebis feromagnituri

mineralebi, rogorc Cans, ufro gansxvavebuli marcvlebiTaa

warmodgenili. maTi saSualo crH tolia Sesabamisad 37,4 da 27,9 k.a/m.-s.

sulfiduri gamadnebiT Secvlili efuzivebis yvela nimuSis narCeni

koercitiuli Zala 6,79~crH k.a/m.

3. yvela gamokvleuli intruzivi Seicavs erTi da igive

feromagnitur minerals: magnetiti, xSirad daJanguli, kiuris

temperaturiT 575-600ºC. maggemiti, feroSpineli ( CTc
450350 ), calkeul

nimuSebSi aRmoCnda hemoilmeniti ( CTc
280 ) da hematiti ( CTc

675 ).

madnuri procesebiT Secvlil qanebSi gvxvdeba rkinis paramagnituri

sulfidi _ piriti.

Tavi 2. aWaris teritoriis anomaluri magnituri veli

2.1. magnituri velis ZiriTadi Taviseburebebi

magnituri anomaliis raodenobriv interpretacias zogadad axdenen

daSvebiT, TiTqos igi gamowveulia mxolod Tanamedrove geomagnituri

veliT. aseTi midgoma ra Tqma unda, arasworia da iZleva ararealur

Sedegebs. miuxedavad imisa, rom ukve didi dro gavida mas Semdeg, rac

dadgenili iqna, rom qanebi induqciuri damagnitebis garda floben

narCen damagnitebas, romelic man miiRo gacivebis Semdeg, Tanac magmur

qanebSi igi gacilebiT metia, vidre induqciuri damagniteba, amasTan

erTad, aqvs rogorc Tanamedrove velis, ise misi Sebrunebuli

mimarTuleba, Sesabamisad, misi wvlili jamur (efeqtur) damagnitebaSi

mniSvnelovania.
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aWaris teritoriis magnituri velis ZiriTadi wyaroa magmuri

qanebi, romelTagan efuziuri qanebi ikaveben teritoriis 80%, danarCeni

teritoria ki ukavia intruziul qanebs da meoTxeul warmonaqmnebs /88/.

vulkanogenuri wyeba iyofa xuT qvewyebad, romelTagan teritoriaze

ZiriTadad gvxvdeba Sua da zeda eocenis wyebebi, maTi simZlavreebi

qvevidan zeviT aris 2000, 300-800 da 1000m. intruziuli sxeulebi ki,

lokalizebulia vulkanogenur wyebaSi, sxvadasxva doneze da ikaveben

aTeul m2-dan 13-15m2 teritorias /6/. intruzivebis simZlavris Sesaxeb ar

arsebobs araviTari geologiuri informacia. amitom Cven veyrdnobiT

mxolod sakuTar gansazRvrebebs /56/.

am naSromis Tanaxmad, intruziuli sxeulebis simZlavre efuzivebis

simZlavris Tanazomadia, amasTan, zog adgilebSi intruziuli sxeulis

simZlavre mniSvnelovnad aRemateba efuziuri qanebis simZlavres; garda

amisa, intruziuli da efuziuri qanebi msgavsi arian, rogorc qanebis

warmomqmneli mineralebis mineraluri da qimiuri SemadgenlobiT /109/,

ise magnituri mineralebis SemadgenlobiT da magnituri TvisebebiT /30/.

fuZe Semadgenlobis rogorc efuziur, ise intruziul qanebSi faqtori

1Q . efuziurSi igi aRwevs 15 da mets, xolo intruziulSi _ saSualod

3-s. sruli damagniteba ef.I , romelic gamoTvlilia nimuSebis mixedviT,

erTnairi rigisaa orive saxis qanebisaTvis. am SemTxvevaSi bunebrivi

iqneboda, Tu efuziur qanebze aRmoCndeboda intensivobiT intruziuli

saxeulbis toli magnituri veli.

aWaris efuziuri da intruziuli qanebis magnituri velebis

xasiaTebs Soris gansxvaveba aixsneba Semdegnairad:

ueWvelia, aWaris efuziuri qanebi iseve, rogorc msoflios sxva

raionebis, SemadgenlobiT da asakiT analogiur qanebSi, arsebobs

zonaloba /36, 47, 96, 140/, anu vertikaluri monacvleoba zonebisa,

romlebSic narCeni damagniteba nI aqvs pirdapiri (Tanamedrove

geomagnituri velis mimarTuleba) da misi Sebrunebuli mimarTuleba.

gamomdinare iqidan, rom fuZe Semadgenlobis qanebi in II  , efeqturi

damagnitebis sidide da mimarTuleba ZiriTadSi ganisazRvreba nI -is

sididiT da mimarTulebiT. logikuria vifiqroT, rom aWaris

teritoriaze gavrcelebuli, sxvadasxva asakis vulkanogenuri qanebis
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gaciveba moxda sxvadasxva polarobis magnitur velSi. maT SeiZines

sxvadasxva mimarTulebis narCeni damagniteba, ramac gansazRvra dRiur

zedapirze Cvens mier dakvirvebuli magnituri velis dabali

mniSvnelobebi, intruziuli sxeulebis velTan SedarebiT. es mosazreba

dadasturda samxreT saqarTveloSi (javaxeTis zegani)

paleomagnitologebis mier detalurad Seswavlil Tokis Wrilze (sur.33).

sur. 33. samxreT saqarTvelo (Tokis Wrili), efuziuri qanebis
magnituri veli ΔT.

1 - sferuli bazaltebi da doleritebi;
2 - sferuli bazaltebi; 3-N qanebi; 4-R qanebi.

Cvens mier gamokvleuli iqna dedamiwis magnituri velis sruli

veqtori T , magnitometriT ММП-203, dakvirvebis wertilebs Soris

manZili Seadgenda 5m-s.

Tokis Wrilis vertikaluri simZlavre Seadgens 300m. is

warmodgenilia 63 lavuri nakadiT. Wrili gamokvleuli iyo sxvadasxva

avtorebis mier, ramac maT saSualeba misca daesabuTebinaT geomagnituri

velis inversiis sruli suraTi /159/. Wrilis samxreTi mxridan (qveda

horizonti) qanebi damagnitebulia pirdapir da xasiaTdeba magnituri

parametrebis Semdegi, saSualo mniSvnelobebiT: æ 510753  ,

5102512 nI si., 61Q , 6841j , isini warmodgenilia sferuli

bazaltebiT. profilis CrdiloeTiT (zeda horizonti) qanebis
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damagniteba icvlis niSans, xolo magnituri parametrebi xasiaTdebian

Semdegi sidideebiT: æ 510753  , 51010000 nI si, 1462 Q , )6654( j .

Sebrunebulad damagnitebuli qanebi, romlebic profilis bolomdis

grZeldeba, warmodgenili arian sferuli bazaltebiT da doleritebiT.

sur. 33-dan Cans, rom magnituri velis intensivoba da niSani

pirdapirproporciuladaa damokidebuli narCeni damagnitebis nI sididesa

da niSanTan.

profilis horizontalur ubanze niSancvladi magnituri veli

warmoadgens uaryofiTi da dadebiTi mimarTulebiT damagnitebuli

wyebebis jamur vels. es mtkicdeba niSancvladi vertikaluri

gradientebiTac, romlis sididec profilze icvleba _450-dan +450n.t.-mde,

erT metrze.

sruliad sxva mdgomareobasTan gvaqvs saqme, rodesac vixilavT

intruziuli sxeulis magnitur vels. gamomdinare iqidan, rom

intruziuli da efuziuri qanebis formirebis pirobebi erTmaneTisagan

mkveTrad gansxvavdeba. gansxvavebulia agreTve maTi damagnitebis

pirobebi, radganac intruziuli sxeuli civdeba xangrZlivi drois

ganmavlobaSi. amis miuxedavad, intruziul qanebSic arsebobs

vertikaluri zonaloba narCeni damagnitebis mixedviT, rac damtkicda

aWaris intruzivebis magaliTze /58/.

bunebrivia, rom sxvadasxva polarobis zonebis monacvleoba da

maTi raodenoba intruzivis vertikalur WrilSi damokidebulia

intruziuli sxeulis gacivebis siCqareze da mocemul periodSi

magnituri velis inversiis sixSireze. Tu intruzivi mcire simZlavrisaa

da inversiebi iSviaTia, maSin intruzivs SeiZleba hqondes damagnitebis

erTnairi polaroba mTel siRrmeze da piriqiT, Tu intruziul sxeuls

aqvs Stokis forma da vrceldeba siRrmeSi ramdenime kilometrze da

inversiebic xSiria, maSin mosalodnelia sxvadasxva polarobis

damagnitebis arseboba.

pirdapir da Sebrunebulad damagnitebuli qanebi dafiqsirebulia

devonis asakis intruzivebis kernebSi 600-1200m siRrmeze. cimbiris baqnis

sxvadasxva regionebSi /140,147/ agreTve, okeanis fskeris bazaltur fenaSi

/194/.
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bunebrivad ismis kiTxva: ra gavlenas axdens nI -is mixedviT

vertikaluri zonaloba intruzivebis mier Seqmnil magnitur velze?

cnobilia, rom intruzivis gacivebis dros, siRrmis mixedviT

magnituri mineralebis marcvlebi TandaTanobiT izrdeba /121/, es

analogiuria magnituri SemTviseblobis æ gazrdisa, Tanac, rac ufro

didia intruziuli sxeuli, miT didi xnis ganmavlobaSi civdeba.

gamomdinare aqedan, siRrmis mixedviT æ-s gazrdis gamo induqciuri

damagnitebis wili sxeulis jamur damagnitebaSi izrdeba, narCeni

damagnitebis ki _ mcirdeba. zeviT iyo aRniSnuli, rom WalaTis

intruzividan aRebuli nimuSebis narCeni damagniteba uaryofiTi

mimarTulebisaa, Tanac parametri 3Q , xolo intruzivze dafiqsirebuli

anomalia dadebiTia da icvleba 200-500n.t. farglebSi. logikuria

mosazreba, rom saqme gvaqvs mZlavr intruziul sxeulTan, romlis zeda

mxare damagnitebulia uaryofiTad, qveda ki dadebiTad, mgavsad

namonastrevis intruzivisa.

migvaCnia, rom aseTi rTuli magnituri anomaliis bunebis dadgenis

mizniT, aucilebelia Seswavlili iqnes magnituri velis vertikaluri

gradienti. Tu gradienti profilis gaswvriv erTi niSnisaa dadebiTi an

uaryofiTi, maSin dabejiTebiT SegviZlia vTqvaT, rom saqme gvaqvs erTi

mimarTulebiT damagnitebul geologiur sxeulTan, xolo Tu profilze

gazomili vertikaluri gradienti icvlis niSans, am dros saqme gvaqvs

zonalurad damagnitebul sxeulTan.

2.2. anomaluri magnituri velis interpretaciis meTodika

anomaluri magnituri velis interpretaciis SerCevis dros didi

mniSvneloba eniWeba imas Tu, ra geologiur-geofizikuri informacia

arsebobs gamosakvlev teritoriaze. meTodikis swori SerCeva saSualebas

mogvcems amoviRoT maqsimaluri informacia dakvirvebuli velidan da

avagoT garemos geologiuri modeli.

aWaris teritoriis magnituri velis gamokvlevisas, gamoviyeneT

magnitometri М-27М, romelic zomavs dedamiwis magnituri velis Z

mdgenels da protonuli magnitometri ММП-203, igi zomavs dedamiwis

magnituri velis srul T mdgenelis absolutur mniSvnelobas.
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magnitometri М-27М-iT miRebuli savele informacia miyvanili iqna

erT doneze, xolo Semdeg nul-punqti Sedarebuli iqna duSeTis

magnituri observatoriis Z mdgenelis absolutur mniSvnelobasTan.

bolos aWaris teritoriis normalur magnitur velad miRebuli iqna

41500n.t. sididis veli.

saangariSo mrudebi miviReT sawyisi anZ mrudebis gagluvebiT /160/,

formuliT.

)]2()2([
36

3
)]1()1([

35

12
)(

35

17
)( 5  nUnUnUnUnUnU

sadac n aris wertilis rigiTi nomeri.

yvela profilze Catarebuli iqna rogorc xarisxobrivi, ise

raodenobrivi interpretacia. interpretaciis dros visargebleT

meTodebiT, romelic moyvanilia literaturaSi /104, 110/.

rogorc cnobilia, magnitometriis Sebrunebuli amocanis amoxsnis

meTodebi damuSavebulia daSvebebiT, rom magnitoaqtiuri sxeuli unda

iyos izolirebuli, sakvlevi teritoriis normaluri magnituri veli

zustad gansazRvruli, xolo geologiuri sxeulis damagnitebis sidide

da mimarTuleba erTgvarovani da sxva. amas emateba da ufro arTulebs

interpretacias magmur qanebSi damagnitebis vertikaluri zonaloba, rac

mkveTradaa gamoxatuli saqarTvelos teritoriaze gavrcelebul magmur

qanebSi.

2.2.1. magnitoaqtiuri sxeulebis zeda da qveda napirebis Cawolis

siRrmis da damagnitebis gansazRvra

aWaris teritoriis anomaluri magnituri velis interpretaciis

dros gamoyenebuli iqna is meTodebi, romlebzec yvelaze naklebad

moqmedebs geologiuri sxeulis izolireba da forma, agreTve normaluri

velis SerCevis sizuste da sxva. es meTodebia: iu. graCevis mxebis; a.

petersis damaxasiaTebeli wertilebis; v. piatnickis da l. bulinas

meTodebi.

iu. graCevis mxebis meTodiT geologiuri sxeulis zeda napiris

mdebareoba gansazRvruli iqna formuliT:

K

XX
h mo 1 (1)
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sadac oX , mX sidideebi ixsneba uSualod anomaluri magnituri velis

mrudidan, xolo fardobiT
m

mo

X

XX 
cxrilis saSualebiT isazRvreba K

da 1hb fardoba.

a. petersis meTodiT ki, sxeulis zeda nawilis Cawolis siRrme

isazRvreba formuliT:

K

S
h 1 (2)

sadac S _ aris manZili, romelic aiReba TviTon anomaliis mrudidan. K

_ aris proporciulobis koeficienti, romelic damokidebulia

geologiuri sxeulis simZlavreze 1hb , sadac b _ sxeulis naxevris

zomaa.

unda aRvniSnoT, rom (2) formulis gamoyeneba SezRudulia da

geologiuri sxeulis Cawolis siRrmis realuri sidide miiReba, roca

fardoba 5,01 hb .

magnitoaqtiuri sxeulebis qveda napiris Cawolis siRrme

gansazRvruli iqna l. bulinas meTodiT, formuliT:

)(8,12 12 hbXh  min.

sadac 1h da 2h aris Sesabamisad, geologiuri sxeulis zeda da qveda

napiri. min.X _ aris mrudze magnituri velis minimaluri mniSvneloba. b _

sxelis naxevarsimZlavre. es formula damakmayofilebel Sedegebs iZleva,

maSin, roca 101 hb da 1012 hh .

geologiuri sxeulis centris Cawolis ( K ) siRrmis

gansazRvrisaTvis gamoyenebuli iqna analizi 1-is meTodi. K -s

gansazRvrisaTvis an.Z grafikis RerZze aviReT mniSvneloba, sadac

)(5,0 5,0XZZ an.maqs.an.  . amis Semdeg geologiuri sxeulis centris Cawolis

siRrme gamoiTvleba formuliT
0

4
5,0

4
0

4X

XX
K z   . Tu velis grafikze, sadac

min.an. ZZ  min.X -is mniSvneloba aRebulia sakmarisad zustad maSin sxeulis

centris Cawolis sirRme isazRvreba formuliT
0

2
0

2

2 




z

z

X

XX
K min. .
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unda SevniSnoT, rom magnitoaqtiuri sxeulis qveda napiris

gansazRvris yvela meTodi damakmayofilebel Sedegs iZleva im dros,

rodesac saqme gvaqvs gancalkevebul geologiur sxeulTan, magnituri

velis mkveTrad gamoxatuli minimumiT.

magnitoaqtiuri sxeulebis damagniteba Sefasebuli iqna, rogorc

qanebis magnituri parametrebis nI , æ, ise formuliT /110/
14 hbarctg

Z
I maqs. ,

sadac maqs.Z aris anomalur mrudze maqsimaluri mniSvneloba.

2.2.2. magnitometriis pirdapiri amocanis amoxsna eleqtro

gamomTvlel manqanaze (e.g.m.)

magnitoaqtiuri geologiuri sxeulebis erTiani moculobiTi

informaciis miRebis mizniT v. straxovis da m. lapinas mier

SemoTavazebuli programiT /161/ eleqtro gamomTvlel manqanaze (e.g.m.)

amoxsnili iqna magnitometriis pirdapiri amocana, erTgvarovani

mravalwaxnaga prizmisaTvis.

aWaris teritoriis miwis qerqis magnituri modelis SerCeva

gaZnelda Semdegi mizezebis gamo: 1. intruziuli sxeulebis Semcveli

qanebis magnituri parametrebi analogiuria intruzivebis magnituri

parametrebis; 2. efuziuri qanebis srul damagnitebaSi gabatonebuli

roli ekisreba narCen damagnitebas 3. aWaris magmur qanebSi arsebobs

vertikaluri zonaloba narCeni damagnitebis mimarTulebis mixedviT.

pirdapiri amocanis amoxsnis dros gavakeTeT Semdegi daSvebebi: 1.

namonastrevis da WalaTis intruzivebis zeda, uaryofiTad damagnitebuli

fena mcire simZlavrisaa <100m, xolo qveda nawili, romelic pirdapiraa

damagnitebuli, vrceldeba did siRrmeze.

teritoriis calkeul ubnebze magnituri anomaliebis raodenobrivi

interpretaciis Sedegebis, arsebuli geofizikuri da geologiuri

informaciis gaTvaliswinebiT avageT teritoriis sawyisi modeli.

Semdgomma samuSaoebma Tanmimdevrulad daazusta modelis pirveli

varianti, rac gagrZelda manamde, vidre ar miviReT dakvirvebuli velis

da modelis kargi damTxveva.

intruziuli masivis gaSiSvlebul nawilebze efeqturi damagniteba

Sefasebuli iqna, rogorc qanebis magnituri parametrebiT, ise magnituri
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veliT. magnituri veliT gansazRvruli efeqturi damagniteba ( ef.I )

aRmoCnda ufro meti, vidre qanebiT gansazRvruli. daxuruli zedapirebis

dros damagniteba gansazRvruli iqna magnituri veliT.

modelirebis dros visargebleT sruli damagnitebis ( ef.I ) Semdegi

mniSvnelobebiT: merisis intruzivi – 1,7, namonastrevis – 2,0, WalaTis –

2,9 da uCambosi 1,7amp./m. efuziuri qanebisaTvis ki 5,0ef.I amp./m.

modelireba Catarda EC-1022 tipis eleqtro gamomTvlel manqanaze

Semdegnairad: sakvlevi teritoria warmodgenili iqna, rogorc

sworkuTxa prizma

 bolosawy.bolosawy.bolosawy. ZZZYYYXXX  ,,

sadac sawyisiX , boloX da a.S. warmoadgenen prizmis koordinatebs sibrtyeze.

miRebuli moculoba kidev davyaviT BA  sworkuTxa prizmebad, saxiT:

 11, ,   MMKKMK YYYXXX sadac  )1(KX K ,  )1(MYM ,

AK ...3,2,1 , BM ...3,2,1 . Sedegad miviReT 39A , 17B prizma, xolo biji

5,0 km. dakvirvebis wertilebi ganTavsda prizmebis centrSi. amrigad,

magnitoaqtiuri sxeulis efeqti dakvirvebis wertilSi aRiqmeboda

rogorc ori subhorizontaluri fenis efeqti. vertikaluri

mimarTulebiT prizmis koordinatebis warmoqmna xdeba Semdegnairad:

geologiuri sxeulis pirveli fenisaTvis 1HZ sawy. , 2HZ bol. , xolo

meore fenisaTvis _ 2HZ sawy. (dafaruli are) im SemTxvevaSi, roca

intruzivi SiSvldeba dRiur zedapirze 1HZ sawy. , 3HZ bol. . 1H , 2H , 3H _

aris manZili, romelic izomeba fiqsirebuli simaRlidan (Cvens

SemTxvevaSi igi iyo 1600m. zRvis donidan) Sesabamisad, dedamiwis

zedapiramde, agreTve pirveli da meore fenis fuZemde.

aproqsimaciis Sedegad miviReT 1326 sworkuTxa prizma, romlis

efeqtic gamoTvlili iqna 663 wertilSi.

2.3. anomaluri magnituri velis interpretaciis Sedegebi

aWaris teritoriis anomaluri magnituri velis interpretaciis

Sedegebi iZleva safuZvels vTqvaT, rom teritoriis miwis qerqis zeda

nawili gajerebulia magmuri qanebiT da isini warmoadgenen anomaluri

magnituri velis ZiriTad wyaros.
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2.3.1. rRvevebis kartireba

dasawyisSive aRvniSnavT, rom rRvevebis kartireba aWaris

teritoriaze did interess iwvevs, radgan rRvevebi da maTi Tanmdevi

bzarebi warmoadgenen madnuri xsnarebis ZiriTad arxebs da ganapirobeben

sasargeblo namarxebis ganawilebas dedamiwis qerqSi /120/.

magnituri Ziebis meTodi, zogadad, Zlier efeqturia rRvevebis

kartirebis dros, Tumca rogorc cnobilia, isini anomalur magnitur

velSi sxvadasxvanairad iCenen Tavs /27, 110/. aris iseTi SemTxvevebi,

rodesac erTi da igive rRvevis sxvadasxva nawili sxvadasxvanairad

airekleba magnitur velSi. am SemTxvevaSi rRvevis adgils sxvadasxva

niSnebis erTobliobiT adgenen. amitom aWaris teritoriaze winaswar

SeviswavleT Ziebis magnituri meTodis efeqturoba cnobil rRvevebze.

rRvevebis kartirebis erT-erTi magaliTi naCvenebia sur. 34a,b-ze.

sur. 34 a,b. teqtonikuri rRvevebis kartirebis magaliTi.
a – efuziur qanebSi; b – intruziul qanebSi:

1 – Za-s mrudi; 2 – efuziuri qanebi; 3 – rRveva; 4 – intruziuli qanebi.

Seswavlili profili gadis meridianuli mimarTulebiT da

gadakveTs regionalur rRvevas, romelic gadis md. aWariswylis gaswvriv,

sof. agaris axlos. efuziuri qanebi, romlebic profilis gaswvriv

SiSvldebian, xasiaTdebian rogorc dabali, saSualo, ise maRali
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magnituri parametrebiT, maTi 1Q , xolo nI -s aqvs dadebiTi polaroba.

rogorc sur. 34a-dan Cans, regionaluri rRveva TvalsaCinod fiqsirdeba

uaryofiTi magnituri anomaliiT.

34b suraTze warmodgenili profilic meridianuli mimarTulebisaa.

igi gadakveTs rRvevas, romelic gadis md. akavreTas gaswvriv. profilze

SiSvldeba intruziuli qanebi. rRveva, rogorc geologebi amtkiceben,

warmoadgens orsarTulian sistemas – qveda sarTuli kristalur

fundametSia, xolo zeda intruziul sxeulSi. profilis gaswvriv

magnituri veli mTlianad dadebiTia, rRvevis zona ki gamoiyofa

dadebiTi, magram mniSvnelovnad dabali magnituri veliT.

es faqti SeiZleba ase aixsnas. rRvevis zonebSi qanebi

damsxvreulia, amitom maTi narCeni damagniteba an qaoturadaa gabneuli

an kidev saerTod qreba /110/. Sedegad rRvevis zolis magnituri velis

formirebaSi gadamwyveti roli ekuTvnis induqciur damagnitebas.

gamomdinare iqidan, rom efuzivebis magnituri SemTvisebloba metia,

vidre intruziuli qanebis, amitom efeqtic Sesabamisia.

cnobil rRvevebze magnituri anomaliis xasiaTis gamokvlevam

saSualeba mogvca gamogvevlina axali rRvevebi, rogorc efuziur, ise

intruziul qanebSi. ase magaliTad, Cvens mier gamoyofili iqna rRveva,

romelic gadis sof. kuWulas axlos, agreTve sof. namonastrevis

aRmosavleTiT. orive rRveva meridianuli mimarTulebisaa /sur. 35/. Cveni

gamokvlevebiT dadasturda, soflebs merissa da namonastrevs Soris

geologebis mier navaraudevi rRveva /154, 88/. ramdenime rRveva

davafiqsireT sakvlevi teritoriis aRmosavleTiT, samxreTiT da Crdilo-

dasavleTiT. gamovlenili rRvevebi efuzivebSi gars ertymian intruziul

sxeuls. savaraudoa, rom gamovlenili rRvevebi afiqsireben intruziuli

sxeulis endokontaqtebs efuziur qanebTan.

2.3.2. magnituri velis raodenobrivi interpretaciis Sedegebi

rogorc zeviT aRvniSneT, aWaris teritoriis anomaluri magnituri

velis interpretaciis dros amoxsnili iqna magnitometriis rogorc

Sebrunebuli, ise pirdapiri amocanebi.

cxril 3-Si Setanilia sxvadasxva avtorebis mier SemuSavebuli

meTodebiT amoxsnili Sebrunebuli amocanis Sedegebi
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cxrili 3

anoma-
liis
#

gamoTvlis
meTodi

siRrme
zeda

napiramde

,1h m.

saS.,1h
siRrme
qveda

napiramde

,2h m.

saS.,2h
simZlavre

,2b m. saS.,2b
damagniteba

I , amp/m

1.

2.

3.

4.

5.

6.

1. iu. graCevi
2. petersi
3. v. piatnicki

1. l. bulina

2. analizi I
1. iu. graCevi
2. petersi
3. v. piatnicki
1. l. bulina

2. analizi I
1. iu. graCevi

2. petersi

3. v. piatnicki
l. bulina
analizi 1
2. analizi I

1. iu. graCevi
2. petersi
3. v. piatnicki
1. l. bulina
2. analizi I

1. iu. graCevi

2. petersi

3. v. piatnicki
1. l. bulina

2. analizi I

1. iu. graCevi

2. petersi

3. v. piatnicki
1. l. bulina

2. analizi I

775
472
775
625

250
137
280

350

286

360

412

362
430

1250marcx.
350marjv.

1400 marcx.
276marjv.

788

478marcx.
1250marjv.

838
1125marjv.
325marcx.

700

664

240

332

383

800

848

788

4

400marc.
770

1180

2600

2640

1450
1280

1500

1700

1786

1798

4500

4000

1600marcx.
7000marjv.

4770

2620

1365

1600

1792

4250

4300

4770

898
891
950

550
600
450

485

470

430

432

1640

1140

1685
1300
1600

1535

913

533

478

431

1400

1500

1535

3.0

6,0

3.0

2.5

1.6

5.6
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rogorc cxrilidan Cans, magnitoaqtiuri sxeulebis Cawolis

siRrmis parametrebi ( 1h , 2h ) gamoTvlili sxvadasxva meTodiT, karg

TanxvedraSia (maTi ganawileba ixileT sur. 35-ze).

sur. 35. aWaris teritoriis geologiur-geofizikuri ruka.
1 – intruziuli qanebi; 2 – efuziuri qanebi; 3 – magnituri profilebi;

4 – rRvevebi; 5 – h1 da h2-is gansazRvris adgilebi.

pirdapiri amocanis amoxsniT e.g.m-ze miviReT modeluri sxeulis

magnituri velis saxe, romelic karg TanxvedraSia teritoriis anomalur

velTan (sur. 36 a,b).

sur. 36. aWaris teritoriis geologiur-magnituri ruka.
a. sakvlevi teritoriis magnituri veli: 1-Za-s izoxazebi, aseul n.t.-Si;

2,4 – intruziuli sxeulebis konturebi, geologiur-magnituri monacemebiT;
3 - efuziuri qanebi

b. modeluri sxeulis magnituri veli: 1-izoxazebi, aseuli n.t.;
2-modeluri intruziuli sxeulis konturebi;
3-madnuri velebi: I-meZibna-lodnari; II-vaio-surnali;

III-uCambo; IV-goma; V-wablana.
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pirdapiri da Sebrunebuli amocanebis Sedegebis mixedviT Sedgenili

iqna magnitoaqtiuri sxeulebis Cawolis toli siRrmeebis ruka (sur. 37).

sur. 37. aWaris magmuri qanebis Ziris sqematuri ruka.
1-intruziuli sxeulis konturi geologiuri monacemebiT;

2-izosiRrmeebis xazebi;
a-intruziuli sxeulis; b-efuzivebis, kilometrebSi.

rogorc aWaris teritoriis anomaluri magnituri velis

interpretaciis Sedegebi gviCvenebs, intruziuli sxeulebi aWaraSi

gacilebiT met farTze vrceldebian, vidre es geologiur rukazea

aRniSnuli. aWaraSi namonastrevis, WalaTis, merisis  da uCambos

intruzivebi magnitur velSi aireklebian erTian sxeulad, romelsac

gegmilSi aqvs wagrZelebuli elifsoidis forma grZeli RerZiT 20km-mde

da siganiT saSualod 8-10km. sxeuli vrceldeba samxreT-dasavleTidan,

Crdilo-aRmosavleTis mimarTulebiT. intruziuli masivis centraluri

zonidan aRmosavleTiT (sof. namonastrevis Crdilo-aRmosavleTi mxare)

dafiqsirebulia aWaraSi yvelaze intensiuri magnituri anomalia (sur. 38).

sur. 38. magnituri velis Za cvlileba profilis gaswvriv.

intruziuli qanebi,          rRvevebi, magnituri monacemebiT.

samxreT-dasavleTis mxares anomalias aqvs Rrma minimumi, xolo

Crdilo-aRmosavleTis mimarTulebiT mdored mcirdeba, Tumca rCeba

dadebiTad. aseTi tipis anomaliebi damaxasiaTebelia didi simZlavris da

+++ ≡
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farTo gavrcelebis geologiuri sxeulebisaTvis, romlebic did

siRrmeze vrceldebian. visargebleT, ra daxrili, siRrmeSi usasrulod

gavrcelebuli geologiuri sxeulis parametrebis gansazRvris

meTodebiT /110/ miviReT, rom sxeulis simZlavre 15002 b m. zeda kidis

Cawolis siRrme 4001 h m, xolo sxeulis daxris kuTxe X RerZTan

(saaTis isris moZraobis mimarTulebiT) Seadgens 80°.

rogorc magnituri velis anomaliebis raodenobrivi

interpretaciidan Cans, intruziuli sxeulis vertikaluri simZlavre

sof. namonastrevTan mniSvnelovnad metia, vidre mis periferiul

nawilebSi. es ki adasturebs mosazrebas, rom intruziul sxeuls am

adgilas aqvs amomyvani yeli. yelis mimdebare nawilebi SeiZleba

gavaigivoT Sreebriv sxeulebTan, romelTa simZlavre ramdenime aseuli

metridan 2km-de meryeobs. intruziuli sxeuli yelis periferiul

nawilebSi iZireba efuziuri qanebis qveS, romelTa simZlavre,

geologiuri monacemebiT 2-2,5km-s aRwevs.

yovelive zemoTqmuli SesaZleblobas gvaZlevs intruziuli sxeuli

warmovidginoT rogorc lakkoliTi, uswormasworo fuZiT da zedapiriT,

romlis amomyvani yeli mdebareobs sof. namonastrevis axlos (sur. 39).

sur. 39. intruziuli sxeulis sqematuri vertikaluri Wrili:
1-efuziuri qanebi; 2-intruziuli qanebi; 3-kontaqtis qanebi; 4-fundamentis qanebi.

intruzivis yelis midamoebSi sxeulis SedarebiT mcire

vertikaluri simZlavre ar gamoricxavs im azrs, rom intruzivs aqvs

ufro Rrma fesvebi, romlebic ar airekla magnitur velSi maRali

temperaturis gamo, rac sruliad SesaZlebelia arsebobdes

evgeosinklinarul areebSi (35, 75). magnitoaqtiuri sxeulis simZlavris

Semcireba periferiul nawilebSi airekleba magnituri velis saTanadod

SemcirebaSi.
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magnitometriuli da geologiuri monacemebis urTierT SedarebiT

aRmoCnda, rom yvela cnobili madangamovlineba aWaraSi ganTavsda

modeluri intruziuli sxeulis garemoSi, rasac mivyavarT im azramde,

rom madanSemcveli xsnarebi dedamiwis qerqis zeda nawilebSi amovidnen

magmis imave amomyvani arxidan, saidanac magma, im dros, rodesac

intruziuli sxeuli ukve Camoyalibebuli iyo. madanSemcveli xsnarebis

ganawileba ki gansazRvra intruziuli sxeulis formam da zomebma, aseve

efuzivebSi arsebulma rRvevebma.

intruziuli masivis warmodgenili modeli asaxavs sakvlevi

regionis agebulebis msxvil elementebs da gvaZlevs warmodgenas

magnituri anomaliebis ZiriTad wyaroebze. igi Cven dReisaTvis gvesaxeba

yvelaze realurad, Tumca araa gamoricxuli misi koreqtireba axali

geologiur-geofizikuri informaciiT.

2.4. sulfiduri gamadnebis magmatizmTan kavSiri

zogadad, gamadnebis magmatizmTan kavSiris gamokvleva aris

geologiis erT-erTi rTuli amocana.

aWaraSi, jer kidev XIXs-dan cnobilia mravali (Tumca mcire)

polimetaluri, spilenZ-polimetaluri da spilenZ-kolCedanuri tipis

gamadnebebi. am gamadnebebis sxvadasxva magmatizmTan kavSiris Sesaxeb

dReisaTvis sxvadasxva mosazreba arsebobs. geologebis erTi nawili /88/

Tvlis, rom polimetaluri mineralizaciis genetikuri kavSiri

intruziul magmatizmTan eWvs ar iwvevs, am warmodgenas isini amtkiceben

Semdegi faqtebiT: 1. daikvirveba ZarRvuli gamadnebebis mWidro sivrculi

kavSiri merisis, namonastrevi-WalaTis da uCambos intruziul masivebTan;

2. madnuri sxeulebis da intruzivebis qveda asakobrivi sazRvari

erTmaneTs emTxveva _ orive kveTs Suaeocenis vulkanogenur wyebas; 3.

intruzivebis garSemo daikvirveba mineralizaciis zonaloba, Tumca

miuxedavad kavSiris am niSnebisa, avtorebi askvnian, rom calsaxad ar

mtkicdeba kavSiri gamadnebisa magmatizmTan. SromaSi /168/ uaryofen

kavSirs inturziul magmatizmsa da gamadnebebs Soris da mohyavT is

faqti, rom ,,madnuri ZarRvebi fiqsirdeba 1,5-2km-ze intruzivebis

gamosavlebidan”.

am mimarTulebiT Cveni kvlevebis mizans Seadgenda gamogvevlina

sulfiduri gamadnebebis intruziul magmatizmTan kavSiris geofizikuri
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(magnituri) kriteriumebi. am mizniT aRebuli iqna madnis nimuSebi Semdeg

ubnebze: vaio, merisi, varaza, uCambo, wyalbokela, veliburi, obolo-

kanlikaia, zekara da verxnala. nimuSebis magnituri SemTviseblobis æ-s

Seswavlam aCvena, rom yvela nimuSi praqtikulad aramagnituria, iSviaTad

gvxvdeba nimuSebi, romelTa æ 510100  si erT sidides aRwevs.

qanebis Semadgenlobis separaciuli meTodiT Seswavlam aCvena, rom

madani ZiriTadad warmodgenilia mineralebiT: halkopiriti, sfaleriti,

galeniti da piriti. qanebSi magnituri mineralebi ar Sedis, rac

gamoricxavs maT gamokvlevas magnetizmis meTodebiT, zemoT dasmuli

amocanis gadawyvetisaTvis. miuxedavad amisa, aWaris teritoriaze

Catarebuli Cveni gamokvlevebis Sedegebi gvaZlevs uflebas gamovTqvaT

mosazreba gamadnebebis intruziul magmatizmTan kavSiris Taobaze.

aWaris teritoriaze rogorc madnuri, ise intruziuli sxeulebi

kveTen Suaeocenis vulkanogenur wyebas, riTac ganisazRvreba maTi qveda

asakobrivi zRvari. intruziuli sxeulebi: namonastrevi, WalaTi, merisi

da uCambo, magnitur velSi aRiqmebian erTian sxeulad. soflebs merissa

da namonastrevs Soris, magnituri monacemebiT, fiqsirdeba adre

geologebis mier navaraudevi meridianuli mimarTulebis rRveva. garda

amisa, aWaraSi TiTqmis yvela madangamovlineba ganlagda Cvens mier

SemoTavazebuli intruziuli masivis modelis garSemo. logikuria

vivaraudoT, rom madanSemcveli xsnarebi dedamiwis qerqis zeda fenebSi

Semovidnen igive arxebidan, romliTac intruziuli magma, im dros, roca

intruzivi ukve iyo Camoyalibebuli. vfiqrobT, aWaris teritoriaze

madanSemcveli xsnarebis amosvla Sewyda teqtonikuri moZraobebis

dawyebamde. am moZraobebis dawyebam gamoiwvia rRveva soflebs merissa da

namonastrevs Soris. es rRveva rom gaCeniliyo madanSemcveli xsnarebis

Semosvlamde masSi aucileblad gveqneboda gamadneba, rac sinamdvileSi

ar daikvirveba. vfiqrobT, yovelive zemoT Tqmuli metyvelebs gamadnebis

intruziul magmatizmTan, rogorc sivrculi, ise genetikuri kavSiris

sasargeblod.
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2.5. daskvna

aWaris teritoriis magnituri velis gamokvlevis Sedegebi iZleva

Semdegi daskvnebis gakeTebis safuZvels:

1. aWaris teritoriaze Ziebis magnituri meTodi efeqturia, rogorc

magmuri qanebis, ise rRvevebis kartirebis dros.

2. aWaris teritoriaze gavrcelebul efuziur qanebSi arsebobs

zonaloba, e.i. vertikaluri zonebis monacvleoba, romlebSic narCen

damagnitebas aqvs, rogorc pirdapiri, ise Sebrunebuli polaroba. es

faqti gansazRvravs efuzivebSi niSancvlad, dabali intensivobis

magnitur vels.

3. namonastrevis, WalaTis, uCambos da merisis intruziuli

sxeulebi magnitur velSi aRiqmebian erTian geologiur sxeulad,

romelsac aqvs wagrZelebuli elifsis forma, grZeli RerZiT 20km da

siganiT 8-10km. sxeuli samxreT-dasavleTidan vrceldeba Crdilo-

aRmosavleTis mimarTulebiT. vertikalur WrilSi igi SeiZleba

warmovidginoT lakkolitis formis sxeulad, amomyvani yeliT sof.

namonastrevTan.

4. gamadnebuli zonebis sivrculi ganawileba modeluri

intruziuli sxeulis garSemo gvaZlevs safuZvels vifiqroT, rom

madanSemcvelma xsnarebma dedamiwis zeda fenebSi im dros daiwyes

Semosvla, roca intruziuli sxeuli ukve Camoyalibebuli iyo. xsnarebi

wamovida imave arxebidan, saidanac intruziuli magma. sivrceSi

madanSemcveli xsnarebis ganawileba ganapiroba intruziuli sxeulis

formam, zomebma da efuziur qanebSi arsebulma rRvevebma.

Tavi 3. aWaris intruzivebis paleomagnetizmi

3.1. intruziuli qanebis narCeni damagnitebis buneba

Cveni gamokvlevebiT aWaris intruziuli qanebis narCen

damagnitebaSi ZiriTadi wvlili Seaqvs maggemits, titanomagnetits da

magnetits. maggemitis damagniteba, misi Tvisebebidan gamomdinare, advilad

mosacilebelia. saWiroa gairkves, romel damagnitebas atareben

titanomagnetiti da magnetiti da romel temperaturaze iqna isini

SeZenili. rogorc ukve iyo zemoT aRniSnuli, mikrozondirebis

monacemebiT, magnetiti gvxvdeba yvelgan titanomagnetitis daSlis

struqturebSi. Tu titanomagnetitis daSlis temperatura (magnetitamde)
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dabalia kiuris temperaturaze, maSin magnetits SeuZlia SeiZinos

rogorc parcialuri, ise qimiuri damagniteba. Tu titanomagnetitis

daSlis temperatura misi kiuris temperaturaze maRalia, maSin magnetiti

SeiZens srul an parcialur Termodamagnitebas, romelic qanSi aris

yvelaze adre miRebuli damagniteba. am dros qimiuri damagniteba

SeiZleba gamoiricxos, radgan maRal temperaturaze warmoqmnili qimiuri

damagniteba mcirea parcialur damagitebasTan SedarebiT /121/.

magnetitis damagnitebis temperaturis gansazRvrisaTvis gamo-

yenebuli iqna, rogorc magnituri, ise aramagnituri meTodebi.

eleqtronuli mikroskopiT gamokvlevis dros aRmoCnda, rom qanebSi

TxelTan erTad gvxvdeba ilmenitis sakmaod msxvili firfitebi, sisqiT 8

da meti mikroni, es ki metyvelebs sawyisi daSlis ufro maRal, vidre

dabal temperaturaze.

qanebis koercitiuli speqtrebis Seswavlam gviCvena, rom qanebi,

romlebic Seicaven maggemitis did raodenobas, maTi tN koeficienti

dabalia da tolia 0,1-0,16 (sur. 40a), xolo im nimuSebSi, romlebSic

maggemiti naklebia, koeficienti 2,0tN (sur. 40b).

sur. 40 a,b. koercitiuli speqtri bunebrivi (I) da nulovani mdgomareobis (2)
dros, temperaturamgrZnobiare koeficienti Nt-s gansazRvrisaTvis
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Sesabamisad, magnetiti damagnitda C500~ temperaturaze. tN -s

dabali mniSvnelobebi miRebulia im nimuSebze, sadac maggemeti didi

raodenobiTaa.

rogorc adre iyo aRniSnuli, aWaris intruzivebi sakmaod didi

moculobisaa. isini civdebodnen didi xnis ganmavlobaSi (milioni wlebi),

amitom am qanebSi titanomagnetitis daSla da daJangva didi xnis

ganmavlobaSi mimdinareobda. Sedegad feromagnetitis fazuri

Semadgenloba xasiaTdeba cvladi da xSirad dabali tN koeficientiT

/97/.

eleqtronuli mikroskopiT da lindsis diagramiT gansazRvruli

iqna magnetitis da hemoilmenitebis daSlis temperatura (sur. 41).

sur. 41. titanomagnetitis myari siTxis (1) da hemoilmenitis (2) Semadgenloba
temperaturis t da Jangbadis aqroladobasTan PO2 damokidebulebiT

(a. baddingtonis mixedviT). titanomagnetitis (TM) da hemoilmenits (ГИ) indeqsad
aqvs magnetitis da hematitis Semcveloba %-Si.

lindsis meTodiT titanomagnetitis daSlis temperatura aRmoCnda

600°C-is rigis. gamomdinare iqidan, rom magnetiti warmodgenilia rogorc

erTi, ise mravaldomeniani marcvlebiT /26/ SesaZlebeli gaxda

gvesargebla qanebis damagnitebis temperaturis gansazRvrisaTvis Termo

da parcialuri damagnitebis meTodiT. am mizniT sawyisi nimuSi

gavaxureT titanomagnetitis kiuris temperaturamde (400-500°C) da Semdeg

gavaciveT velis gareSe, Sedegad nimuSi nawilobriv ganmagnitda, amasTan
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erTad, darCenili damagniteba ekuTvnoda magnetits, romelsac davarqviT

nI damagniteba. SemdgomSi nimuSis ganmeorebiTi gaxurebis Semdeg, magram

ukve magnetitis kiuris temperaturamde, miviReT )( tI n -s mrudi. aseTive

procedura gavimeoreT Termodamagnitebis mqone nimuSze da miviReT

)( tI rt -is mrudi. sur. 40, 41-ze moyvanilia es mrudebi sxvadasxva

intruziuli sxeulebisaTvis. rogorc suraTebidan Cans, mrudebi

praqtikulad emTxveva erTmaneTs.

sur. 42. ΔIn(t°) da ΔIzt(t°) mrudebi.             sur. 43. ΔIn(t°) da ΔIzt(t°) mrudebi.
a. WalaTis, b. namonastrevis intuzivi        a. uCambos, b. merisis intruzivi

nimuSebis nawilis Termodamagniteba, romelic miRebulia

laboratoriaSi, praqtikulad tolia maTi bunebrivi narCeni damagnitebis,

xolo rtI da nI aseve erTmaneTTan axlosaa. cxrilSi 4 warmodgenilia

nrt II / da nrt II  / fardobebi sxvadasxva intruziuli sxeulebisaTvis.

zemoT aRwerili yvela eqsperimentaluri Sedegi amtkicebs, rom

magnetits aqvs Termodamagniteba. nimuSebis koleqciaSi, romelTa rtI

mniSvnelovnad mcirea, gamoirCevian magemitis didi SemcvelobiT.
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cxrili 4

nimuSis
#

intruziuli sxeuli nZt II nZt II 

3
8
13
20
89
90
101
22
25
69
80

namonastrevi

merisi

WalaTi

uCambo

0,72
0,59
1,46
1,50
0,92
1,04
0,72
1,04
0,92
0,63
0,98

0,62

1,50

1,68

1,36

zemoT warmodgenili eqsperimentebis Sedegebi iZleva

SesaZleblobas davaskvnaT, rom aWaris intruziul qanebSi

dafiqsirebuli magnetitis narCeni damagnitebis mimarTuleba SeiZleba

gamoyenebuli iqnes paleomagnituri kvlevebisaTvis.

3.2. narCeni damagnitebis pirveladi mimarTulebis gansazRvra

aWaris teritoriaze Cvens mier Seswavlili iqna eqvsi Wrili, aqedan

xuTi intruziul da erTi efuziur qanebSi.

Wrili 1. namonastrevis intruziuli sxeuli.

WrilSi aRebuli iqna 20 orientirebuli Stufi. sul maRla

hipsometriul doneze qanebs aRmoaCndaT narCeni damagnitebis nI

uaryofiTi polaroba ( R ), xolo ufro dabal doneze dadebiTi ( R )

polaroba. uaryofiTi polarobis qanebis simZlavre ar aWarbebs pirvel

aTeul metrs, im dros, rodesac dadebiTad damagnitebuli qanebis

simZlavre bevrad didia, xolo lateralurad ramdenime aseul metrze

grZeldeba.

cvladi magnituri veliT ganmagnitebis mrudebi am Wrilis

TiToeuli jgufis ( N da R ) qanebisaTvis SeiZleba davyoT or jgufad.

pirveli jgufis R -qanebSi, mcire velebSi (3,9-7,9k.a/m.), daikvirveba narCeni

damagnitebis mometeba (sur. 44a). Semdeg ganmagnitebis mrudi

asimptotiurad uaxlovdeba abscisis RerZs. saSualo medianuri

damangreveli veli, romelic anadgurebs narCeni damagnitebis naxevars,
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Seadgens 15,9-19,9k.amp./m., xolo nI -is mimarTuleba xdeba stabiluri,

dawyebuli 11,9k.amp./m velidan. R -qanebis meore jgufi xasiaTdeba imiT,

rom nI -is sidide cvladi veliT ganmagnitebis dros dasawyisidanve

TandaTanobiT mcirdeba (sur. 44b), xolo misi mimarTuleba 15,9k.a/m

velidan dawyebuli stabiluria.

sur. 44 a,b. cvlad magnitur velSi namonastrevis intruzivis
nimuSebis ganmagnitebis magaliTi

namonastrevis intruzivis pirveli jgufis N -qanebi xasiaTdebian,

mcire velebSi, qanebis damagnitebis SemcirebiT, sawyisi damagnitebidan

50%-mde, xolo Semdeg mdored mcirdeba (sur. 45, nimuSi #19).

sur. 45. cvlad magnitur velSi namonastrevis (nim. 19) da WalaTis
instruzivis (nim. 35) ganmagnitebis magaliTi.
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meore jgufis N -qanebi amave jgufis R -qanebis msgvasia. rogorc N ,

ise R qanebis medianuri veli Seadgens 19,9k.amp./m.-s.

Wrili 2. WalaTis intruziuli sxeuli.

WalaTis intruzividan aRebuli iqna 22 orientirebuli Stufi,

yvela isini aRmoCnda uaryofiTad damagnitebuli. am Wrilis nimuSebis

ganmagnitebis dros aRmoCnda, rom narCeni damagniteba Zlier stabiluria

da mdored icvleba cvladi magnituri velis moqmedebis Sedegad. mcire

velebSi nI -is sidide TiTqmis yvela SemTxvevaSi dasawyisSi izrdeba,

xolo Semdeg mcirdeba, magram ise, rom 47,8k.amp./m. velSi rCeba sawyisi

mniSvnelobis 40-50% (sur. 45, nimuSi #35). velis saSualo medianuri veli

8,47mh k.amp./m. nI -is mimarTuleba 4k.amp./m velSi mcired icvleba, xolo

Semdeg rCeba mudmivi.

Wrili 3. merisis intruziuli sxeuli (md. akavreTas marjvena

napiri).

am WrilSi aRebuli nimuSebi, gamonaklisis gareSe, aRmoCnda

pirdapirdamagnitebuli (WrilSi aRebuli iqna 15 orientrebuli nimuSi),

cvlad magnitur velSi ganmagnitebis dros qanebi gaiyo or jgufad,

namonastrevis intruzivis pirdapir damagnitebuli qanebis msgavsad

(SeadareT sur. 45, nimuSi #19, sur. 46 nim. #99). am qanebis saSualo

medianuri damangreveli veli icvleba intervalSi 15,9-19,9k.amp./m.

sur. 46. cvlad magnitur velSi merisis (nim. 99 da 49) intruzivis
ganmagnitebis magaliTi.
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Wrili 4. merisis intruziuli sxeuli (md. akavreTas marcxena

napiri).

am WrilSi qanebis gamokvlevis Sedegebs (aRebuli iqna 13

orientirebuli nimuSi) ar ganvixilavT, radgan maTi narCeni damagniteba

arastabiluri aRmoCnda, rogorc sididiT, ise mimarTulebiT (ix. sur. 46,

nimuSi #49).

rogorc Semdeg aRmoCnda, nimuSebi aRebuli iqna rRvevis zonidan.

Wrili 5. uCambos intruziuli sxeuli.

am WrilSi aRebuli iqna 12 orientirebuli Stufi, romlebic

aRmoCndnen pirdapirdamagnitebuli. am Wrilis qanebi nI -is sididiT da

ganmagnitebis mrudebis saxiT msgavsia mesame Wrilis qanebis (ix. sur. 46,

nimuSi #99 da sur. 47, nimuSi #80). am qanebis saSualo medianuri

damangreveli veli tolia 19.9 k.a/m.

sur. 47. cvlad magnitur velSi uCambos intruzivis (#80) da efuzivis (#65)
ganmagnitebis magaliTebi.

Wrili 6. (sof. cinareTis axlos).

am Wrilis qanebi efuzivebiTaa warmodgenili. maTi narCeni

damagniteba Zlier stabiluria, rogorc sididiT, ise mimarTulebiT (ix.

sur. 47, nimuSi #65) da aqvT pirdapiri damagniteba. am nimuSebis nawilze

laboratoriaSi CavatareT temperaturuli ,,wmenda”. gaxurebas

vawarmoebdiT Tanmimdevrulad 250, 400, 450 da 520ºC temperaturamde. amave

dros, vakvirdebodiT, Tu rogor icvleboda nI -is mimarTuleba
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sxvadasxva temperaturaze. aRmoCnda, rom magnetitis narCeni damagnitebis

mimarTuleba, romelic qanma Tavidan SeiZina, gacivebis dros maRali

temperaturidan 520ºC-mde kargad emTxveva im mimarTulebas, romelic qanma

miiRo cvlad velSi amplitudiT 24 k.amp./m. da meti.

amrigad, aWaris magmuri qanebis laboratoriulma kvlevebma aCvena,

rom am qanebis gawmenda 24 k.amp./m. sididis cvladi magnituri veliT

sakmarisia, raTa gamoyofili iqnes pirveladi damagniteba.

TiToeuli Wrilis sawyisi narCeni damagnitebis 
nI saSualo

paleomagnituri mimarTulebebi, Tanamedrove koordinatTa sistemaSi,

romelic miRebulia nimuSebis 24 k.amp./m. cvlad velSi da saSualo

sidideebis statistikuri Sefasebis cdomilebebi mocemulia cxrilSi 5,

sadac K aris veqtorebis dajgufebis zoma, xolo  _ wriuli konusis

centraluri kuTxis naxevari, romelic aRiwereba veqtoris saSualo

mdebareobis irgvliv fiSeris statistikaSi.

cxrili 5

Wrilis saxeli
nimuSis aRebis
koordinatebi nimuSis

raod-ba

nI -is

mimarTuleba polaroba
vgp-is

koordinatebi

  D  K
95  

WalaTi

namonastrevi
(zeda
horizonti)

namonastrevi
(qveda
horizonti)
uCambo
merisi

41º15

41º15

41º15

41º35
41º30

42º15

42º30

42º30

42º40
42º00

12

8

8

9
10

133

164

242

322
349

-67

-42

75

56
65

30

17

7

104
23

7

12

19

5
9

R

R

N

N
N

-57

-68

25

61
81

162

83

15

315
348

3.3. paleomagnituri kvlevebis Sedegebis interpretacia

rogorc cxrili 5-dan Cans, WalaTis intruziuli qanebi

Sebrunebuladaa damagitebuli, xolo merisis da uCambos intruzivebis _

pirdapir. namonastrevis intruzivSi gvxvdeba rogorc Sebrunebulad

(zeda horizonti), ise pirdapir (qveda horizonti) damagnitebuli qanebi.

cnobilia, rom Sebrunebuli damagniteba gamowveulia an TviTSebrunebiT

(TviTSebrunebis hipoTeza), an kidev geomagnituri velis inversiiT

(inversiis hipoTeza), magram es TiToeul konkretul SemTxvevaSi

moiTxovs damtkicebas.
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bunebrivi narCeni damagnitebis TviTSebrunebis SesaZlebeli

meqanizmi ganxilulia l. neelis mier /190/. nI -is TviTSebruneba

eqsperimentalurad iqna dadasturebuli /110/. ufro metic, aris

SemTxvevebi, roca Sebrunebuli damagniteba SeiZleba aixsnas mxolod

TviTSebrunebiT. amis magaliTia angaroilimis uaryofiTi magnituri

anomalia /190/. miuxedavad amisa, xSir SemTxvevaSi nI -is uaryofiTi

polaroba ver ixsneba TviTSebrunebiT. mravalricxovani faqtiuri

masalis Seswavlam aCvena, rom 176 Seswavlili SemTxvevidan mxolod sami

SemTxveva SeiZleba aixsnas TviTSebrunebiT /140/, danarCen SemTxvevebSi

uaryofiTi polaroba aixsneba rogorc geomagnituri velis inversiis

Sedegi. am daskvnis sasargeblod mowmoben Semdegi faqtebi. 1. yvelgan,

erTi da igive asakis qanebs, aqvT pirveladi damagniteba, romlis

polaroba aris im drois geomagnituri velis mimarTulebis Sesabamisi. 2.

intruzivebiT da lavebiT damwvari kontaqturi qanebi, miuxedavad misi

Semadgenlobis da nI -is sawyisi mimarTulebisa, damagnitebulia igive

mimarTulebiT, rogorc intruzivebi da lavebi /180/.

aWaris intruziuli qanebis uaryofiTi mimarTulebis damagnitebis

asaxsnelad, detalurad iqna ganxiluli pirdapir da Sebrunebulad

damagnitebuli qanebis Semadgenloba da struqtura, agreTve magnituri

Tvisebebi. N da R qanebis Sedarebam aCvena, rom maT Soris arsebiTi

gansxvaveba ar aris. aqedan gamomdinare, SeiZleba CavTvaloT, rom

namonastrevis da WalaTis intruziuli qanebis uaryofiTi damagniteba

gamowveulia geofizikuri mizezebiT _ geomagnituri velis mimarTulebis

SecvliT.

sur. 48-ze datanilia Seswavlili intruziuli sxeulebis saSualo

paleomagnituri mimarTulebebi. suraTidan Cans, rom pirveladi

damagnitebis yvela mimarTuleba (garda merisis intruzivisa) dalagda

didi wris erT rkalze, romelic aerTebs N da R mimarTulebebs. unda

aRiniSnos, rom namonastrevis intruzivis qanebi, rogorc N ise R

mimarTulebis, miuxedavad maTi nI -is mimarTulebis arsebiTi gansxvavebisa

sxva intruzivebisagan, aseve moxvdnen am rkalze. am dros SesaZlebelia

interpretaciis ori varianti: 1. miuxedavad imisa, rom intruziul qanebs

aqvT TermonarCeni damagniteba, maT Tanamedrove geomagnitur velSi
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ganicades, raRac xarisxiT, gadamagniteba. 2. didi wris rkalze

wertilebi aris geomagnituri velis saSualo mimarTulebebi,

geomagnituri velis inversiamde, inversiis dros da inversiis Semdeg.

monacemebis erToblivi ganxilviT es meore varianti Cven ufro

albaTurad gveCveneba. merisis intruzivis 
nI -is mimarTulebis gansxvaveba

SeiZleba axsnili iyos rogorc teqtonikuri gadaadgileba.

sur. 48. aWaris intruziuli qanebis narCeni damagnitebis In° paleomagnituri
mimarTulebebi. 1. WalaTi; 2. namonastrevi (nimuSebi Sebrunebuli damagnitebiT);

3. namonastrevi (nimuSebi pirdapiri damagnitebiT); 4. uCambo;
5. efuziuri qanebi; 6. merisi.

ganvixiloT detalurad Seswavlili qanebis narCeni damagnitebis

ganawilebis diagrama da vecadoT gavigoT rogor damagnitdnen

intruzivebi, dedamiwis magnituri velis dinamikis mxedvelobaSi miRebiT.

sur. 49-ze datanilia qanebis pirveladi damagnitebis 
nI

paleomagnituri mimarTulebebi, miRebuli 24 k.amp./m. cvladi velis

zemoqmedebiT. Caketili xaziT Semovlebulia damagnitebis mimarTuleba,

romelic qanma miiRo gacivebis dros 500-dan 400ºC (+) da 400-dan 250ºC (_)

temperaturaze.
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sur. 49. In-is mimarTuleba, cvladi magnituri veliT da temperaturiT
gawmendis Semdeg. a, b, g, d – intruziuli sxeulebi, Sesabamisad: WalaTi,

namonastrevi, merisi, uCambo: N-● da R- ○ qanebi, cvladi veliT gasufTavebis
dros. (_, +) – magnetitis da feroSpinelis In°-is mimarTuleba

temperaturuli wmendis dros.

rogorc cxrili 5-dan Cans, pirveladi damagnitebis mimarTulebis

ganawilebis mixedviT intruziuli sxeulebi erTmaneTisagan ramdenadme

gansxvavdebian. WalaTis intruzivis yvela nimuSi Sebrunebuladaa

damagnitebuli. maTi damagnitebis mimarTuleba nimuSebis gawmendis

Semdegac axlosaa erTmaneTTan ( 30K ), amave dros rCeba Sebrunebuli.

intruzivis gaciveba maRali temperaturidan 250ºC-mde mimdinareobda

mravali aseuli da SeiZleba milioni wlebis ganmavlobaSi, uaryofiTi

mimarTulebis wynar magnitur velSi. es ki mtkicdeba qanebis 520-dan 400-

mde da 400-dan 250ºC-mde nimuSebis gacivebis dros qanebis mier SeZenili

damagnitebis mimarTulebebis kargi damTxveviT (sur. 49a).

namonastrevis qanebis pirveladi damagnitebis 
nI Seswavlam aCvena,

rom narCeni damagnitebis veqtori TandaTanobiT Semobrunda uaryofiTi

mimarTulebidan ( 164saS.D , 42saS.j ), gaiara Sualeduri ( 242saS.D ,

75saS.j ) da ukve intruzivis qveda horizontebis gacivebis dros miiRo
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Tanamedrove magnituri velis mimarTuleba ( 349saS.D , 65saS.j ). garda

amisa, namonastrevis intruzivis qanebSi daikvirveba damagnitebis im

mimarTulebis didi gabneva, romelic qanma miiRo 520-dan 400-mde da 400-

dan 250ºC temoeraturaze, rac uCvenebs dedamiwis magnituri velis

arsebiT cvlilebebs am periodSi.

uCambos intruzivis qanebs aqvT pirdapiri damagniteba sur. 49,

Tumca daikvirveba damagnitebis mimarTulebis gabneva qanebis 520-dan 400-

mde da 400-dan 250ºC temoeraturaze gacivebis dros. rogorc Cans, am

intruzivis Camoyalibeba moxda geomagnituri velis dadebiTi polarobis

dros, Tumca velis mimarTuleba mniSvnelovnad icvleboda qanebis 250ºC-

mde gacivebis ganmavlobaSi.

merisis intruzivis qanebi damagnitebulia pirdapir da diagramaze

(sur. 49g) jgufurad arian ganlagebuli ( 23K ). damagnitebis

mimarTulebebi, romlebic SeZenilia qanis mier 520-dan 400-mde da 400-dan

250ºC temperaturamde gacivebis dros, erTmaneTTan axlosaa (praqtikulad

erTmaneTs emTxveva). Tu amas CavTvliT magnituri velis wynar reJimad,

SeiZleba davaskvnaT, rom merisis intruzivi Camoyalibda dadebiTi

mimarTulebis geomagnitur velSi.

erTi da igive intruzivSi pirdapiri, Sebrunebuli da Sualeduri

damagniteba amtkicebs intruzivis Camoyalibebis periodSi geomagnituri

velis inversiis faqts. migvaCnia, rom namonastrevis intruzivSi aris

dedamiwis magnituri velis inversiis anabeWdi. Cveni gamokvlevebi

adastureben geologebis Sexedulebas aWaris intruziuli magmatizmis

mravalfazurobis Sesaxeb.

amrigad, Catarebuli kvlevebis Sedegebis mixedviT SeiZleba

warmovidginoT geomagnituri velis mdgomareoba aWaris intruzivebis

Camoyalibebis periodSi, saxeldobr: 1. stacionaluri geomagnituri veli,

rogorc pirdapiri, ise Sebrunebuli polarobis; 2. geomagnituri velis

polarobis Secvla (inversia).

aWaris intruzivebis asaki daTariRebulia gviani eoceniT /11/.

paleomagnituri monacemebiT /140/ geomagnituri veli, am periodSi

xasiaTdeba mimarTulebis mravaljeradi SecvliT. SromaSi /117/

aRniSnulia, rom nI -is myari Sebrunebuli polaroba damaxasiaTebelia

eocenis qveda da Sua periodebisaTvis.



91

paleomagnituri skalis am intervalSi dafiqsirebulia pirdapiri

polarobis mxolod erTi N -zona, qveda eocenis dasawyisis axlos da

mcire subzona, mis Sua nawilSi. zeda eocenis paleomagnituri Wrilis

agebuleba araa mTlad naTeli, Tumca iqmneba STabeWdileba, rom masSi

mniSvnelovani roli ukaviaT pirdapiri polarobis qanebs.

paleogenis asakis qanebSi pirdapir da Sebrunebulad

damagnitebuli zonebis monacvleoba dafiqsirebulia saqarTveloSi /36/,

azerbaijanSi /47/, TurqmeneTSi /45/, somxeTSi /101/ da msoflios mraval

regionSi /140/.

a. karaxanianis mier /101/ Sedgenil paleomagnitur skalaze somxeTis

teritoriaze (mcire kavkasioni) aRiniSneba Svidi pirdapir da eqvsi

Sebrunebulad damagnitebuli zona. asevea mcire kavkasionis CrdiloeT

mxares, sadac mravladaa erTi da igive lavur nakadSi, rogorc N , ise R

zonebi /96, 183, 189/.

aWaris sxvadasxva intruziuli sxeulis geomagnituri polusebis

geografiuli koordinatebi  - ganedi da  - grZedi gaangariSebuli

iqna formulebiT /140/:

Dmm coscoscossinsinsin   ;

 cos/sincossin Dm  ;

0 ; 90 , sadac  ,

Tu  sinsinsin m an )(180   , Tu  sinsinsin m tgjtg m 2

1


sadac  da m aris geografiuli da geomagnituri ganedi Sesabamisad,

xolo  - dakvirvebis wertilis ganedi.

gamokvlevebis Sedegad miRebulia Semdegi geografiuli

koordinatebi: WalaTis intruzivisaTvis: 57 , 162 ; namonastrevis

intruzivisaTvis: 68 , 83 da 25 , 15 ; meresis intruzivis -

81 , 348 ; uCambos intruzivisaTvis 61 , 315 .

sur. 50-ze naCvenebia virtualuri geomagnituri polusis migraciis

traeqtoria. Cveni kvlevebis Sedegad warmodgenili suraTi, bunebrivia,

wertilebis simciris gamo, iZleva magnituri polusis migraciis sqematur

warmodgenas. ufro zusti informaciis miReba ki SeiZleba intruzivebis

ufro detaluri SeswavliT.
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sur. 50. aWaris intruziuli qanebis monacemebiT, virtualuri geomagnituri
polusis migraciis traeqtoria.

1-virtualuri polusi R (wertili 1,2) da N (wertili 3,4,5) qanebis. X-
Tanamedrove dedamiwis CrdiloeTi magnituri polusis mdebareoba.

somxeTis, azerbaijanis da Sua aziis paleogenis asakis

virtualuri geomagnituri polusebis Sedarebam, Cvens monacemebTan,

daamtkica maTi urTierT msgavseba. miuxedavad amisa, Znelia vTqvaT,

romel geomagnitur inversiasTan aris dakavSirebuli aWaris

intruzivebis damagniteba. Cvens mier miRebuli Sedegebi gvaZlevs

uflebas vTqvaT, rom WalaTis intruzivi Camoyalibda pirveli, am dros

geomagnitur vels hqonda uaryofiTi polaroba (ix. sur. 48, wertili 1).

uaryofiTi polarobis geomagnitur velSi moxda namonastrevis

intruzivis SemoWrac (wertili 2), magram misi gaciveba mimdinareobda

geomagnituri velis inversiis periodSi (wertili 3). Semdeg, roca

magniturma velma miiRo dadebiTi mimarTuleba (wertili 4), magram misi

cvlilebebi jer kidev iyo mniSvnelovani, SemoiWra da Camoyalibda

uCambos intruzivi. sul bolos, wynar geomagnitur velSi Camoyalibda

merisis intruzivi (wertili 5).



93

3.4. daskvna

1. aWaris intruziuli qanebis Semcveli magnetiti warmoiSva

titanomagnetitis maRaltemperaturuli daSlis Sedegad. magnetits aqvs

TermonarCeni damagniteba da aris pirveladi damagnitebis ZiriTadi

matarebeli.

2. intruziuli sxeulebis pirveladi damagnitebis saSualo

mniSvnelobebis gamokvlevam gviCvena, rom Seswavlili intruzivebi

Camoyalibdnen ara erTdroulad, aramed sxvadasxva periodSi da

sxvadasxva mimarTulebis geomagnitur velSi.

yvelaze adre, romelic SemoiWra uaryofiTi polarobis wynar

geomagnitur velSi _ aris WalaTis intruzivi. Semdegi intruzivi,

romelic SemoiWra uaryofiTi polarobis geomagnitur velSi aris

namonastrevis intruzivi, magram misi Camoyalibeba moxda inversiamde,

inversiis dros da inversiis Semdeg. im dros, rodesac inversia ukve

dasrulda da magniturma velma miiRo normaluri mimarTuleba, magram

velis cvlilebebi jer kidev iyo arsebiTi, moxda uCambos intruzivis

SemoWra. bolos, wynar geomagnitur velSi Camoyalibda merisis

intruziuli sxeuli.

ZiriTadi daskvnebi

saqarTvelos teritoriaze gavrcelebuli magmuri qanebis

geomagnituri meTodebiT mravalwliani kvlevis Sedegad, dadgenili iqna:

1. afxazeTis (kelasuri, gorabi) da svaneTis (disis seria,

jorkvali, babili) intruzivebi xasiaTdebian susti magnituri TvisebebiT,

qmnian dabali intensivobis magnitur anomaliebs da Znelad gamoiyofian

Semcveli qanebisagan. abakuris da dizis seriis (karieridan Crdilo-

aRmosavleTiT) intruzivebi xasiaTdebian maRali magnituri TvisebebiT.

isini qmnian intensiur magnitur anomaliebs da mkafiod gamoiyofian

Semcveli qanebisagan. cvlad magnitur velSi, yvela zemoT CamoTvlili

intruzivis nimuSebi, swrafad kargaven damagnitebas, amitom isini ar

gamodgebian paleomagnituri amocanebis gadawyvetisaTvis;

2. saqarTvelos teritoriaze gavrcelebuli teSenitebi

xasiaTdebian maRali magnituri TvisebebiT, qmnian intensiur niSancvlad

magnitur anomaliebs da mkafiod gamoiyofian Semcveli qanebisagan.
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cucxvaT-nameRdaris da kurseb-naboslevis teSenitebis narCeni

damagniteba nI uaryofiTi polarobisaa, igi stabiluria cvlad magnitur

velSi, Sesabamisad misi gamoyeneba paleomagnituri amocanebis

gadawyvetisaTvis SesaZlebelia. ofuCxeT-JoneTis, banojis, nikorwmindis

da ioris teSenitebis magnituri parametrebi maRalia, Tumca maTi narCeni

damagniteba cvlad magnitur velSi arastabiluria; did interess

warmoadgens kurseb-naboslevis da cucxvaT-nabeRlaris teSenitebis

uaryofiTi da nikorwmindis da ioris teSenitebis niSancvladi narCeni

damagniteba, Sebrunebuli damagnitebis meqanizmis axsnis mizniT;

3. kavkasionis samxreT ferdze (kaxeTis regionSi) spilenZ-

pirotiniani gamadnebuli zonebi fiqsirdebian intensiuri dadebiTi

niSnis magnituri anomaliebiT da mkafiod gamoiyofian Semcveli

qanebisagan. am regionSi Ziebis magnituri meTodi SeiZleba CaiTvalos

geofizikuri meTodebs Soris yvelaze efeqturad;

4. aWaris intruziuli sxeulebi: merisis, namonastrev-WalaTis da

uCambosi kartirdebian intensiuri dadebiTi niSnis magnituri

anomaliebiT. maTi magnituri parametrebi æ, nI maRalia, amave dros

kenigsbergeris faqtori 1Q . es intruzivebi erTmaneTis msgavsia,

rogorc feromagnituri mineralebis SemcvelobiT, ise maTi magnituri

TvisebebiT. magnituri mineralebis struqturuli TaviseburebebiT,

koncentraciiT da bunebrivi narCeni damagnitebis polarobiT

erTmaneTTan axlos dganan erTis mxriv, WalaTis da namonastrevis da

meores mxriv, uCambos da merisis intruzivebi;

5. damtkicebuli iqna, rom aWaris intruzivebis ZiriTadi

feromagnituri mineralia magnetiti, romelic warmoiqmna

titanomagnetitis maRaltemperaturuli daSlis Sedegad, flobs

TermonarCen damagnitebas da aris qanebis pirveladi damagnitebis

matarebeli;

6. pirvelad, saqarTvelos teritoriaze gavrcelebuli magmuri

qanebis Seswavlis safuZvelze Sefasebulia narCeni damagnitebis sididis

da mimarTulebis mixedviT, vertikaluri zonalobis efeqtis roli

anomaluri magnituri velis intensivobasa da niSanze;

7. aWaris teritoriis magnituri velis interpretaciis Sedegebi

gviCveneben, rom WalaTis, namonastrevis, merisis da uCambos intruziuli
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sxeulebi sivrceSi warmoadgenen erTian msxvil sxeuls, romelsac

gegmilSi aqvs gaWimuli elifsis forma, grZeli RerZiT 20km da siganiT

8-10km. igi gaWimulia samxreT-dasavleTidan Crdilo-aRmosavleTis

mimarTulebiT. vertikalur WrilSi igi SeiZleba warmovidginoT rogorc

lakoliTi uswormasworo zedapiriT da fuZiT, amomyvani yeliT sof.

namonastrevTan axlos.

8. aRmoCnda, rom aWaraSi cnobili madangamovlinebebi ganlagebuli

arian modeluri intruziuli sxeulis garSemo. es ki niSnavs, rom

gamadnebebis sivrculi ganawileba gansazRvra intruziuli sxeulis

formam, zomebma da rRvevebma efuziur qanebSi.

9 aWaris intruziuli masivis formirebis sqema, magnito-

mineralogiuri, paleomagnituri da magnitometriuli monacemebis

safuZvelze SeiZleba warmovidginoT Semdegnairad.

WalaTis, namonastrevis, uCambos da merisis intruziuli sxeulebis

formireba moxda ara erTdroulad, aramed Semdegi TanmimdevrobiT. mTa

Tivnaras raionSi (sof. namonastrevis axlos) moxda ZiriTadi

intruziuli magmis SemoWra da misi gavrceleba regionaluri rRvevis,

romelic gadis dasaxleba qeda-sof. namonastrevi-sof. uCambos gaswvriv.

magmis SemoWra moxda ramdenime etapad. pirvelad uaryofiTi

mimarTulebis magnituri velis dros SemoiWra da daiwyo Camoyalibeba

WalaTis intruzivma. uaryofiTi velis dros SemoiWra namonastrevis

intruzivic, magram misi gaciveba mimdinareobda geomagnituri velis

inversiamde, inversiis periodSi da inversiis Semdeg. rodesac dedamiwis

magniturma velma miiRo dadebiTi mimarTuleba, magram misi cvlilebebi

jer kidev mniSvnelovani iyo – SemoWra da Camoyalibda uCambos

intruzivi. bolos, dadebiTi mimarTulebis, wynar geomagnitur velSi

Camoyalibda merisis intruzivi. erTiani intruziuli sxeulis

formirebis Semdeg imave magmis amomyvani arxidan daiwyo Semosvla

madanSemcvelma xsnarebma. am xsnarebis msubuqi diferenciatebis didi

siCqariT moZraobis unarma ganapiroba intruzivsa da Semcvel qanebs

Soris Sesustebul areebSi SeRweva da intruzivis garSemo ganlageba.

araa gamoricxuli, rom madanSemcveli xsnarebis mZime masa darCa

intruzivis wagrZelebuli nawilis qveda mxares. savaraudoa, rom

madanSemcveli xsnarebis Semosvla Sewyda manamde, sanam aWara-TrialeTSi
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moxdeboda intensiuri teqtonikuri Zvrebi, romelmac gamoiwvia erTiani

intruziuli sxeulis danawevreba. winaaRmdeg SemTxvevaSi gamadneba

gveqneboda rRvevaSi, romelic gadis merisis da namonastrevis

intruzivebs Soris, dasavleT-aRmosavleTis mimarTulebiT.

10. dadgenilia, rom aWaraSi sulfiduri gamadnebis perspeqtiuli

ubnebis kartirebis magnitur kriteriumad SeiZleba miviRoT magnituri

velis dabali mniSvnelobebi, xolo perspeqtiul ubnebad _ modeluri

intruziuli sxeulis irgvliv mTeli zona (intruzivis endokontaqtebi

efuziur qanebTan) da intruzivis wagrZelebuli nawilis qveda mxare.

11. Cvens mier Sedgenili cxrili 6, 7 magmuri qanebis magnituri

parametrebis Sesaxeb warmoadgens, saqarTvelos teritoriis anomaluri

magnituri velis interpretaciis safuZvels.
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cxrili 6.

saqarTvelos teritoriaze gavrcelebuli intruziuli

qanebis magnituri parametrebi

qa
ni

s
 a
s
ak
i

nimuSis
aRebis
adgili

Q
qanebis
dasaxe-
leba
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r
il
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e,
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S
eb

is
r
ao

d
en
o
b
a 610nI

СГС
erT.

610æ 
СГС
erT.

i

n

I

I
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 oj magnituri
velis

intensivoba

1 2 3 4 5 6 7 8 9 10

2J aWara-
CxalTa

(afxazeTi)

plagio-
klazuri
porfiri-

ti

150 16 300-600 1900-3500 0,1-0,4 20-60 ±400 n.t.

2J md. zima sienit-
dioridi

40 10 150-350 2150-
3970

0,1-0,2 40-80 200-250 n.t.

2J proxo-
rovis

kldidan
CrdiloeTiT

500m-ze

sieniti 50 7 20-80 200-950 0,1-0,2 40-60 100-200 n.t.

sof. disi
(karieris
maRla)

sienit-
dioriti

1200 15 270-450 1400-
2570

0,2-0,4 30-80 500÷1000 n.t.

2J sof. jor-
kvalis

intruzivi
(svaneTi)

gabrouli
qanebi

250 8 200-900 100-200 0,2-4 20-50 100÷200 n.t.

2J md. storis
xeoba I
(kaxeTi)

diabazi 30-
35

10 500-1500 800-3900 0,2-0,8 20-50 100 n.t.

md. stori
(gamadnebu-
li) fiqlebi

gamadne-
buli

fiqlebi

25-
30

5 400-900 300-560 3,0-4,0 10-50 200-300 n.t.

2J md.
storis
xeoba II

diabazi 35-
40

8 150-950 1200-
3500

0,2-0,4 30-40 800-900 n.t.
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1 2 3 4 5 6 7 8 9 10

2K md. ioris
intruzivi

teSeniti 100 17 650-2100 2400-
5500

0,5-0,8 15-50
(-15÷-30)

±1500 n.t.

kurseb-
naboslevi
(quTaisi)

teSeniti 300 22 1200-2800 1800-
3500

1,0-2,5 30-70
-20÷-75

-
(600÷1000)n.t.

2K cucxvaT-
nabeRlari

teSeniti 500 14 2900-5000 1500-
6000

1,1-4,5 -20÷-60 -600÷8000 n.t.

2K qolubani teSeniti 10-
20

7 1900-4500 3500-6600 1,0-2,5 20-40

2K ofuCxeTi
JoneTi-
zaraTi-
kudoTi

teSeniti 5-15 15 2100-2600 2500-
3400

1,2-2,5 -10÷-40

2K banoja teSeniti 10-15 16 1800-4500 1500-5500 1,0-3,5 -20÷-70

2K nikorwminda teSeniti 100
50

12 1000-5500 1500-4500 1,0-3,0 20-45 -1000÷2500n.t

2
2P aWara

(WalaTi)
monconiti
monco-
gabro,
monco-

dioriti,
sienit-
porfiri

1500 30 3000-15000 2000-5000 3-8 -67 300÷500 n.t.

2
2P merisi

(aWara)
sieniti
dioriti,
sienit-

porfiriti
sieniti

700 15 350-3000 250-2000 1,5-3 65 200÷300 n.t.

2
2P

2
2P

namonastrevi
(aWara)

sieniti
sienit-

porfiriti
porfiriti

500

500

65 900-2000 1000-1600 1-2 -42 200-3000 n.t.

2
2P uCambo

(aWara)
monco-
sienit-
daciti

porfiriti

50 15 500-1700 300-1600 1-3 56 200-300 n.t.
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cxrili 7

saqarTvelos teritoriaze gavrcelebuli efuziuri

qanebis magnituri parametrebi
qa
ni
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 oj

1 2 3 4 5 6 7 8 9

3Q

//

//

//

//

//

//

//

2Q

//

1Q

2Q

//

1Q

1Q

3
2N

2Q

2Q

//

//

gudauri

qveSeTi

yazbegi

qumlis

cixe

bakuriani

Ddevdoraki

Cxeri

mleTa

orozmani

//-----------//

orozmani

zurkakeTi

//-----------//

zurkakeTi

//-----------//

//-----------//

bidara

jvris

uReltex.

sarfisRele

xerTvisi

saro

andeziti

bazalti

//---------//

andeziti

andezit-

bazalti

andeziti

//----------//

//---------//

andezit-

bazalti

doleriti

andezit-

bazalti

doleriti

doleriti

andezit-

bazalti

tbiuri

naleqebi

//----------//

doleriti

andeziti

andeziti

bazalti

doleriti

//---------//

30

50

100

40

35

60

100

150

25

20

20

7

6

2

2

10

80

120

100

50

19

17

165

15

42

16

10

21

40

22

19

26

17

5

8

14

53

24

20

18

1514

1645

5742

5384

6356

2046

3586

3475

7026

4557

8312

8267

11120

376

3847

23233

748

11459

2099

4052

275

823

786

718

996

315

482

519

703

1302

1039

2067

2471

84

1538

1452

107

2292

382

670

11

4

15

15

13

13

18

15

20

7

16

8

9

9

5

32

14

10

11

12

42

48

51

54

56

67

67

55

59

-31

65

62

-41

58

56

-51

69

-35

-56

-62
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1 2 3 4 5 6 7 8 9

//

//

1Q

//

//

//
3
2N

//

1Q

//
3
2N

//

//

//

//

//

//

//

//

3
2N

//

3
2N

//

//

//

//

//

//

aspinZa

mtkvris

nakadi

mnadoni

sarfisRele

maSavera

oqroyana

axa

bedeni

araxlo

avranlo

kumurdo

samSvilde

Svidsaydara

samSvilde

walka

samSvilde

korxi

faravani

diliska

berTayana

afnia

axalqalaqi

diliska

korxi

afnia

Toki

//--------//

//--------//

//---------//

//---------//

andeziti

doleriti

//---------//

andeziti

doleriti

//---------//

//---------//

//---------//

andeziti

doleriti

andezit-

bazalti

doleriti

andezit-

bazalti

doleriti

//---------//

//---------//

tbiuri

naleqebi

doleriti

//----------//

doleriti

//-----------//

//----------//

//----------//

doleriti

sferuli

bazalti

//----------//

//---------//

70

100

50

150

150

60

30

50

45

40

12

20

50

350

0

30

75

20

60

30

50

50

45

50

100

152

74

87

18

23

24

11

108

31

63

11

46

31

16

14

24

184

17

12

33

15

32

11

21

26

10

40

44

201

132

149

9864

3869

7543

4665

7964

4651

21116

3542

3029

3418

12033

7253

3686

7248

2807

5658

11141

31197

29

7644

5453

1952

3723

3701

6810

9836

2247

1141

789

585

1331

2333

325

1317

1376

756

859

684

1203

1186

1229

604

1123

626

675

2535

-

1145

909

558

465

1058

851

932

651

629

25

13

8

4

49

7

35

11

6

10

20

12

6

24

5

18

33

25

-

14

12

7

16

7

16

21

7

4

-56

-63

64

63

60

74

-61

-64

-60

-53

47

-62

-55

-58

-63

-59

-67

-66

20

58

53

51

59

52

-55

-65

-30

54
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1 2 3 4 5 6 7 8 9

3
2N

//

//

//

//

//

//

//

//

//

//

//

//

3
2N

//--------//

murjebi

saTxe

//---------//

spasovka

berTayana

//--------//

tba saRamo

sarfisRele

tba saRamo

//---------//

spasovka

walka

//---------//

doleriti

andeziti

//---------//

andezit-

bazalti

doleriti

sferuli

doleriti

andeziti

andezit-

bazalti

andeziti

(Savi)

andeziti

(TeTri)

andeziti

doleriti

//---------//

26

20

30

110

6

25

25

60

30

50

40

10

31

12

10

12

12

23

17

19

11

10

11

15

20

594

61292

16394

28638

5500

2037

127680

260

1204

1406

1554

3460

17180

3060

24720

37070

2540

2720

3440

1990

7500

9010

3010

3760

17420

7670

2240

1740

464

2154

857

529

352

848

3264

520

1204

1056

921

742

170

70

450

225

185

160

200

65

145

175

90

30

300

140

115

50

3

113

39

133

31

5

95

1

2

3

3

11

23.2

22.0
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1 2 3 4 5 6 7 8 9

3
2N walka

//----------//

bazalti

andezit-

bazalti

andezit-

bazalti

andezit-

daciti

3

9

6

5060

3200

4060

1820

4880

5300

6600

25710

8550

2220

1430

1630

2890

2150

2960

3200

2670

16880

16320

8560

1260

550

110

100

150

45

185

205

100

230

270

260

260

265

245

125

145

90

90

250

225

250

220

220

-55

-64

-28

48

68

63

-50

-67

-51

-61

-48

-51

-50

-51

-63

-48

-60

-52

-52

39

-48

-38

3
2N bolnisi doleriti 8 240

8480

17240

5310

3550

8050

18760

16860

80

270

140

230

160

40

135

125

-26

-51

-59

-66

-66

-69

-61

-72
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1 2 3 4 5 6 7 8 9

3
2N gomareTi doleriti 18 3600

12310

6020

8810

9220

10460

11420

9580

8860

17180

10250

4020

5740

3720

3900

16010

35000

9640

135

205

130

155

135

200

230

145

200

135

85

320

165

240

270

275

245

165

-22

-70

-73

-53

-49

-42

-32

-31

-28

-51

-45

58

-53

58

60

-60

-70

-40

3
2N axalqalaqi doleriti 47 3900

37380

3320

28500

15320

14160

6420

1500

900

1380

1620

1760

340

360

220

420

200

120

770

150

410

470

250

150

130

110

180

250

90

90

90

60

60

60

-82

-62

-60

-80

-86

-81

-26

-31

-43

-26

63

65

64

66

67

69

64
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1 2 3 4 5 6 7 8 9

Q

Q

//

axalqalaqi

qveSeTi

doleriti

andezit-

bazalti

5

300

560

400

37800

7760

580

740

11020

2300

1640

80

5220

3980

3680

2800

5340

2340

19980

6460

940

18020

19980

9100

1760

1240

1300

680

7240

4460

3720

8257

140

80

190

140

160

210

230

60

150

140

100

80

140

20

70

140

310

150

130

120

240

180

130

60

70

100

80

10

30

110

775

70

61

69

-34

-59

-60

-32

-42

-45

-47

-48

-37

-42

-64

-65

-71

-60

-64

-65

-39

-39

-31

-37

-35

-49

-45

-60

-45

-50

-56

30



105

1 2 3 4 5 6 7 8 9

Q

//

//

//

N

//

2P

//

//

//

//

3
2P

3
2P

1
2P

K

Q

//

1Q

//

kazreTi

araxlo

andeziti

andeziti

mleTa

nagomari

cxrawyaro

CinaTi

cxrawyaro

aspinZa

cxrawyaro

borjomi

vakijvari

cxrawyaro

B

borjomi

//-------//

sarkineTi

zurkakeTi

maSavera

zemo oroz-

mani

zurkakeTi

sarfadara

zemo oroz-

mani

doleriti

//---------//

andeziti

andeziti

and.bazalti

porfi-riti

andeziti

porfiriti

andezituri

porfiriti

porfiriti

porfiriti

tufo-qviSa

qva

traqiti

andezit-

porfiriti

tufi

Ddiabazi

//--------//

albitofi-

ruli tufo-

daciti

doleriti

//--------//

//---------//

doleriti

andezit-

bazalti

doleriti

21

28

26

4

13

18

3

19

3

4

3

3

8

8

4

2

10

10

48

24

9

8

14

16785

3029

6356

15879

3475

20269

2303

10292

104447

19795

12173

66

346

3870

236

314

2368

8267

7964

7025

11120

11450

4557

756

859

1027

797

519

2403

3201

3519

719

2844

244

501

1789

1861

662

787

322

8

49

20

9

10

7

-54

-60

56

-23

55

-56

-56

-38

-45

9

27

-35

52

44

36

-65

54

62

60

59

-41

35

31
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1 2 3 4 5 6 7 8 9

//

//

//

3
2N

//

//

//

//

//

//

//

//

//

//

//

//

//

//

//

//

//

3
2N

//

//

//

//

//
3
2N

3
1N

salamaleikum

Trijalar

orlovka

zurkakeTi

sarfadara

//---------//

zurkakeTi

axa

tba saRamo

samSvilde

korxi

tiakvilisa

walka

xerTvisi

saro

korxi

sarfadara

//---------//

afnia

Qqvemo oro-

zmani

axalqalaqi

sarfadara

afnia

kamarlo

avranlo

buJukala

xorenia

ComareTi

Kkobis xidi

//----------//

//----------//

//----------//

//----------//

doleriti

//----------//

//----------//

//----------//

//----------//

andeziti

doleriti

//----------//

//----------//

//----------//

//----------//

//----------//

doleriti

//----------//

//----------//

//----------//

//----------//

//----------//

andezit-

bazalti

doleriti

daciti

//----------//

Ddoleriti

Aandeziti

//----------//

daciti

andeziti

//----------//

9

13

13

8

2

3

6

39

7

10

9

6

9

12

10

23

3

31

13

11

16

3

24

13

9

15

23

18

10

6

3

88679

3870

2517

3847

40016

39954

23233

24116

260

7248

11141

3687

2807

2099

4052

3704

4665

9516

5453

8312

457

1204

6810

578

1048

3418

2840

270

1021

6132

774

207

147

32

51

7

5

12

42

32

35

1

24

33

6

5

11

12

7

4

17

12

16

2

2

16

2

3

10

7

1

17

39

11

-27

-35

-38

56

28

34

-51

-61

-62

-58

-67

-55

-63

-56

-70

52

63

62

53

65

76

-57

-55

-63

-55

-53

35

48

17
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1 2 3 4 5 6 7 8 9

md. bidoras

Senakadi

oqroyana

mnadona

kobi

Yyornisa

Cxeris

Reles I

nakadi

II nakadi

III nakadi

andezit-

daciti

//---------//

andeziti

andezit-

daciti

//-----------//

andeziti

//----------//

//----------//

12

15

12

11

5

6

2

6

5382

4651

7543

2927

1287

2416

3586

2578

302

-

1331

198

144

1302

482

267

19

-

8

34

24

3

18

20

SeniSvna:

cxrili Sedgenilia Sromebis /136, 159, 189/ saufuZvelze
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