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0930L  5dBHYoEMds.  5F969-00M05wgmol  BomFo-Gg3mEgdomo  LaM@GHygwo
239629005 93009 393395b0MbOl 30Ol BOHOowmgm bsfoedo s
09600m59bL 230565¢3M0 ©IBMOTSE00L 9OH0-gOH® 1549399l TooWODU.
B3960 3309306 MB0gdBHO FMO33L 9MBMLIZEG0 5FMS-00M05EgOL BomFo-
3930390000 LBoOEYgwol ROMbGM ©s 933300l BMOsbol LsdbOHgm
Bsfogdl. dmogsdo  sdmEsbs ogm 1533930  BHYOOGHMMO0L  Lo®mIMWo
529000l dglfogs, ™G s LsdRsbbmIowgdosbo LG memEo
9mggdol 53905,  65MMA0L  sd@Gugoemds 51939 A9630MHMdYdMO  0ym
1533930 A9M0GHMM05DY B5sbdoMfyowdogdols d9d6s-dogdob
396039dGHoMmdom. 1533930  Mga0mbo  ImoEsgL  Babdomfiyowdsgdol
3m@9630swol  ddmbg,  5©0IMLOZ3Eg  5F969-00M0SWgMOL  BOMBEGHWWwO
Bsfoerol,  353m0lbgg0-dga30l  Imbs3zgml.  dolbo  Fglfogerormdol
bsba®dog0  obBHMOOoOL  F0bgO35©, 33103 LSFOMHMS MW MYOMOO
36Mdqdgool Gogo 96033690 m3560 Ls30mbgdol  sBMLEGHIdS.  3gMHdM,
3oblb3539dos  bbgoolbgs  933™mEdoL  dogh  Fgmmsgz5HYdMEo
03JO™bogMo  8mEIEgdo.  IHIWYHO  LAHOYIHUOIWo  dmEgEgdol
52900Bsm30L 3608369cM35605 MBsTgEOM39 Fgmm©Ydol godmygbgds. dmerm
fgddo LESHOMIGHMONWO FOHOWIOOL 539d0LSM30L, FBIOOM® J9dM0Y)hgds
0393900050 03930060900 bomFgdol  mgmMos.  dobo  godmygbgds
36003690 m35605  OMAMmOE3  9dBHomMo  BomFo-093m3gd0mo  Lad@Eywrgdols
239065300 3OMELYOOL  Jgg3sligdolimzol, 1939 BobToMYsEdsgdOL

0Md9d0LsmM30L  39ML3gdBH0Mwwo  LEAM®WIGHMMIdOL  YYbsdo.  Bggbo

3319308 doMmOoMs© 0oL BHmMg M39300056 3538060900 BomFgdol
0900l 259mygqbgds Foedmoygbl.

33930l 30Bsbo s 58mEsbYdo. 330930l JoBBL HoMImowygbs bs3zwg30

A960GMM00L LoMIMEO 5390 gdOLs S IBMMT>300L bEBOWYIEHMEMEo
LEGHOEOL OYIBS. ILIBYIEO FOBOOL A9ILHHY39BHOIP (30T JOJO OY™
9900930  99m@Eobgool  qoshyz9Be: (1) LyoLdwGo  3GMBoEgdOL

LAHONIGHYOMYCo  0b6FGHIO3OYHE0  (2)  BYIZOOHWMWO  FJMEMAO0IOO,



dme30l  dmbs3gdgdol s LyoLdm3MmMmzowgdol  0bEgM3MmYAGSE0sDY
3YMHEbMdOm, LEHM®IEHMOMEO FOHOEGOOL 53909 (3) LsdRBEBMIoEgdosbo

LESHOMIGHIOMYWO dmgegdols 52,009; (4) BobdoMysedogdols
010M3900LsM30L 39ML39dEBH0Iwo BEAHMMJGVIMJOIOL Qodmymas.

15330930 MBd0YIBHOL s 3MMBdYFGPOL BMOGINEXO0MmDS. 330930l MBOYIBHL
0o0moygbs 90BMLIZEgm  5F9M-MM0sWgOlL  bomFo-93m (390000
LoEYgwol OmbEGMwo bsfowo. Bs3zwrgzo mdogd@ol 99gMbg3s 3sbs30MmMdS
090009305 BogdBHmEgdds: (1)  BHIMOGHMOmO0L  Botrengddo  BoGoMmgdos
9600369wmgzsbo  dmE3mEmdol  LgoldwmEmo, UBsdogdm s  LE®IGHMOMEo
0MHE30L  Bodndomgdo,  (2)  Lsgzargzo  BIMoGH™M®m0s  FoMImoygbl
65H30MYsdsgd0L dgdbs-dogdolomgol 39ML3gJGowe Mdsbl. dombgwsgs©
bsba®I030  49MMR0H0  JgLHogomdol  olGMMOoLs, IMgEro MoYo
bogombgdo Iy  3OMDBEWGISGHNM0s.  Jombggdo, OMImgdos  gbgds
15330930 BHIMOGHMMO0L 53909 gdsl  999ga0s:  OHMYMM0s  LOMIMO
52900057 MMAMO05  EIRMOT>300L  LEAHOYIBHOWWo  LEowo? HmEOL
©o0ym  31ddz00m0  EIBMOTS3E05?  ©d  MMIgw  BEHOWIGHIOJISDsS
53530060900 bsbdoMgodsgdol  39OL3gdBomwo  bE®dEHmemeo
593969007

331930l Jd900m©godo. L9goLIM3OHMBOGOOL 063 9MH36M9gEH 300U,
LodgobbmIowgdosbo  LEHM®MIBHMOMEo TMEIOL 53900l S BadMowms
LEHOGHOLEH03NOO 65O BOLIMZOL godmyqbgden odbs MOVE L3ggoserméo
36OMaM535 LEAHOMIGHMIOMWO FJMEMAOOLMZOL. 3OMAMSTST0 odmYgbgd s
65365 ms  mM0gbBHoEool,  LEHOIGOLEGH03MOO  BsWoDBOL s  MM393900b
05393806900 B Fgool MgmOool doMomso 3M0b3039d0 - Bgomgdo
@5 Tg@oboeros  dobdo  sam®omTGdol  Lobom.  ©YGHIWMOHO  boggwg
39MWMMOH0  Loddomgdo  Bos@o®gdmeo  ogm  1533w930  BgMoGH™MEOmool
36 GdJ0. 1390 Y-3JMMR0IM0 bEFMTomgOOLIL godmYygbgdwo ogm GPS
33560530 5 BRUNTON-0b 90M¢0m00960 3093500.



09dol 3936096 Losbergls (oMmdmoygbl  M®39390msb ©s353d06Mdo
BsmFgdol mgmEool 459mygbgdom, 1LgoldMo 3OHMBOEgdoL 0bEIM3MYESE0S

Q9 35 oYM bMBd0M EMWYJEHMOMEO FHOEGOOL 53905.

365dH03Meo 3600369¢0Mds. LEAHOMIGHYOMWO FM0wqd0 Qo
LodobBMowgdosbo  LEH®MIGHMOMwo  ImEgwgdo  I60d3bgmgbs
399909m0lL bganls 65HI0M(Yowdsgdol dgdbs-dogdols 3GmEgLl.

330930l 390093900l  53MMBS30S.  OLYOESE00L JOMOMOIPO YOI IIGOO
Ubbgoolibgs  ©@MmL  dmbdgboo  ©s  gsbbowimo  ogm  Egdbozmeo
MB039gmOLOGHIGHOL ©o 3gmzoHo3ol 0bLEHOGHMGHOL LYdobsMgdbBy. sMIM3Y,
Ubgoolibgs 9@P0WMdM03 s LEYMMITMMOLM 3MbRYMHY63E09dBY: MdOEEOLOL
99-6  LYgMMHTMMOLM  Lodg360gMHM-3MoBH03Mwo  3MbRIMI6E0sBY ,Lsdmm
Logdobs s  ggm@myool  29b30msMmgds  93mbmdozol  sm®dobgdols
§0b530MMd55” (2020), LyEIYBGHMEWMYMSs BGMHMSTMOOLM SbMEos300l 34-9
306x396M9b305%9 J. ®mddo (2019), 930™30L g9mdg3bogmgdsms ymgzqgwherome
3063390963090y 4. 396sdo (2018, 2019) s  bomFo-893m3990m0
Lo@ygargdobsdo dodmgboe 3mbi3gMgb30sBy J. wmbombdo (2017).
©oLYOBHOE00L  LEAHGWIBHWOS ©s TMEWEWMds.  LoolyMESEoM  bsddmdo
990905 dglogrol, 8 o30l, 4 J390030L, ©oli33bol s bsdgFo 105
24390@0LssD.  65OMITo  FoMdmagbowros 60  bobsbHo.  asdmygbgdmero
oGO GHOOL Los 9905 135 oLbYEgdOLYb.

3v90¢003530900. ©oLYMESE00L 09Isbmsb 3530609300 sdmdl9YbgdEos
12 659630 - 7 BGoGH05 s 5 mgHobo.



65830l doMomso dobss®lo

0530 1. dglsgom@dols obGHMM0s s 0@ MsETOOL dmdobogngs

306390 mogdo  asbbowyaros  sBMbOgEgm 5 FoMI-0EM05gmOL
390MQ0)M0 FGLFogeommdol obGMmMos. Mg0mbol d9mewmyools 30Mm39wo
033093560900056 50b0dbmmos ¢. sdobols (1869, 1887, 1902), 4. Fwycmzodols
(1881,1887), 9. @®9360b, 9. 319Mbogl (1896), . Lodsbmgzgobols (1877, 1892) ».
LemO™3obol (1880), 3. dmyobgzol (1914), ds3gzoPol s Lbgsms ©zsfhero.
BEAHOSGRMIBOOLS O JIMEMAONOO 529000l BBsTY6EHMMO
33193990056 bsHolidoemos 3. 3599Mgerodol (1949), . 3535350 (1971, 1975),
9. dmfigbodols (1947), o. 35bsdgl (1947), 3. ghobomogol (1952), s. (3989090l
(1954), 0. 39F565358 (1950), . dgodzool (1955, 1960), dgermwmlmgol
(1962), 3o sbmglizol, bsobols (1963) s Lbgsms 30maqdol db0dzbgermds.

33305 3oBbO o Fgbogmmdg FYMMMS  33E3980, OMIJL?S
99092500 9LHogeoe 0dbs BLoMTMO 5390EG0S @S FSAMOYM JOMHOMSPO
LAHOMIGHIOMWO  9ODIMNWIO0,  BIAIOS 939030000  LodTomgdo O
239B6bMO 309 BobBoMfysedsgdols $o63mIdmdo [N 3500
©53MHM3900L5m30L bgaboyg®garo Boergdgdol 33arg3s (5. Wswogzo (1944-48),
3. 05065dg (1941), b. Jgdodg (1942), 5. Loygzscgerody (1941-43), . 353535 (1962-
65), boGo@odgzowo (1934), s. ygobodgzowo (1949), g. bo@dolgsgo (1956), 3.
23My0096M0dg (1981), 6. crmdmJogxzsbody (1981), 5. dsBsodg (1983) s Lbg.).

23obeo boy3mbol 70-0560 Fargdosb, ,530wsdbgdol @HgdEHmbogol*
09MM05%Y EogI6IOYWwo 333900l Bggyee 360d36gwm3boe Fgoggaws
fom0maqbgdo 50IMOgW g, 5FM5-00605¢gmOL 39N MY0MO0
5290 900L, EIBMEOT5300L  sbs30LS s dobo  LEHO®YIGHWEMEo LEGHOWOL
d9Lobgd. 53 AbMOZ s©Lb0dbsgos 3. ssdosl (1974, 1977, 1981, 1989, 2011), 9.
399yMgarodols (1976, 1986), 3. s¢sbosl (1998, 2001, 2017), . dsds¢ngodzools
(1986), 3. d9bduol (1997), 9. GMBdOBLMbOL (1997), 9. Lmbmbol (2013, 2016) s
Lbgoms 9Gm3gd0.



0530 2. G930mbwo &gddmbozs
39335800l ©9200b0 6629005 5M50JMN-93MBOOL 3ME0BOHO BMbOL

3000096 BMowmgom  bsffoewdo.  353335Lool  Mgaombo,  HmamO3
905m5(oM0MIMdOL  gPm-gmHmo  Ly3gmgbm  Boddomo,  FoMTMoygbl
39m393b0gMgdol o  0b6GHIOHgLL.  Bdmerm 50 fewol  gobdsgarmdsdo
3oddbgdols  mgm®ools  Lygdzgebg  3o339bool  Mgaombol, sbggzg dolo
B¥WIINXO HIIHMB0ZNO0 JHIEgdol Bgbffageral odMsg0 Fodm3zwgzs
009003bs (059. Adamia, 1975; Adamia et al., 1974, 1977, 1981, 2011 a, b; Alania et
al., 2017a, 2021; Banks et al., 1997; Dercourt et al., 1986, 1990; Dewey et al., 1973;
Gamkrelidze, 1976, 1986; Giorgobiani, Zakaraia, 1989; Giorgobiani, 2004, 2005;
Kazmin, 1991; Khain, 1975; Mosar et al., 2010; Philip et al., 1989; Roland et al.,,
2012; Sosson et al., 2010, 2016, 2019; Tari et al., 2018; Tibaldi et al., 2017;
Vakhania 2005; Yilmaz et al., 2001).

39335B0Mmbol Mga0mbo  29gmeEma0m® Fodlwmwdo, msbsdgd™mgg fFybsto
™39960L  sBomEmo  LsbsdoMml basgbo ogm s HoMImMoygbs ™39sbg
&90b0-9305B00L 3mb3H0BIBEHOL FoMToz5t 5Mgdo SMBYdIM 396w ms
39500900, M35c1¥)3565 ) O35S 59DgdOL MM LobEgdsl (Deway et
al., 1973; Khain 1974; Adamia, 1975; Adamia et al., 1977; Adamia et al., 2011a).
5659900Mm39 dmbszgdgdom gl Mgaombo ™39560L 2oblibol, Lbwydwydisool,
33008 s 3MeoBool Jggaos (Adamia et al., 1977, 1981; Dewey et al.,
1973; Gambkrelidze, 1986; Khain, 1975; Sosson et al., 2010, 2016, 2019). dolo
09395690 BEGHOMIGHMOS, OMYMEOE T0sTdEIM03MWo 0560 BoggdMdOL,
B53Ygo0ds 330563506mbmme M™do s J0dE0bsMgmdl gbsg (Adamia
et al.,, 2010, 2017; Alania et al., 2017a; Banks et al., 1997; Giorgobiani, 2004, 2005;
Reilinger, Barka, 1997; Sokhadze et al., 2018). 5©509m-936M5H00l Bosdbgdol
300bool 990929 900  3Jmbs 3oMEs  sBgdol  0bzgMLosl -
39339B0Mmbol s 309 393395b0Mbol BMOToMgdsL (Adamia et al, 1977, 1981;
Alania et al., 2017a, 2021; Khain, 1974; Mosar et al., 2010; Sosson et al., 2010,
2016).



LodoMmz9wm, OMMGOE  353395b00L  Mgyombols bsfowro, dmdisgmeo
9365HBool @ 9MdJMOL  OMMLBIOMYO  GBoErgdol  3mbEGH0bbEGHwWGOo
30obool  3OEge  9M9do, FoMIMogbl  9hHmosbo  5e3MM-3005¢ M0
mOHM96990 LoGEHYwwol bsffols (Adamia et al., 1977, 1981; Dewey et al., 1973;
Gamkrelidze, 1986; Khain 1974).

3319308 M009gdB0 39bEsggdE0s SOIMBOZWID 5FMI-0IM0SGMNOL
BomFo-893m(3900000  LoOGHYol BOMbGHME  bsfowdo. BMmss©  9Fo6o-
060590l bomFo-093m(3900m0  LoOGYJwo  2oboggdemos 93069
39335B0Mmbol MmMHMygbol BOowmgom bsfodo. 5FoMs-00Mm05egmol bomFs-
3930390000 Lo®EYwol  BmOIoMmYds 393800 ME0s  B96ITIBEHOL
bmeol BsdbOHg0Ib ROHOW MmO F0TsOMEGOOM  A55YOEGOILMSD
(Alania et al., 2017a, 2021; Banks et al., 1997). 8go6g 35335L00bol MmO mygbols
3356 9gdd0 539b0w0s ™60 (LGP0 BM©OWwMmgmo
909500 gd0m) JoM0ms0 mdgbo: (1) LsdbMgom bLemdbgmol dermzo s (2)
936500 Bowsdbols LsdbMgom  bsfowro, GMIwgdoi  gOHMTsbgmologsb
3990m9gmz300s 1593560l Mmzomeod®o bs3g®om (Adamia et al., 1977, 1981;
Sosson et al., 2010, 2016, 2019). 53 dgom3oL (b GHgegobol) 3og35L0wGO
390500396905  b5bF93560, Le@Bbgomobs s sHYMds0XBOL ol  bsfoergdo,
OmIwgdog  bgzsbol  mgomwod Mo  bs3gMol  LsdbOgMom 06
23960900 (Adamia et al., 1977, 1981; Sosson et al., 2010, 2016). dgo6g
39335B0Mbol MmOMAbol FMEOI0MGDS 393000900 0gm L JOMHOMS©
399H™b03M6  Im3wgbslomsh: (1) 33056350EME  @OMIo  MBOMEOEJdOL
™3©9)J30s LsdbMHgm Lmdbgmob derm3by, (2) LETbOYm LemdbgmMOl derm3ol s
936500l 5dBH0MOO 30Ol 3ME0DB0s Joegm(396-9m3EIbe M™do ©s (3)
36509m-9305HB0ool  3MWoDos MmEroymE96-0om39bM© Mo (Sosson et al.,
2010).

3353039obYg BoBHoMgdMwo BHM93mwo dmbs3gdgdo a30630690L, G™I
93069 3533560Mbol MmOmMY96oL Bt gddo 5M5090-93M5Bo0L FoErsdbgdols

300bool 99009390 9a0wo 3Jmbos MM 63033 9du3wdsgool



LEHoool: (1) sMgMeo-929s domizgbo ©@s (2) 8w domagbo-3womigbo
(Cavazza et al. 2017, 2019). 503mbogwgo  93905-00005¢gmol  bomFo-
d93m39d0m0 LodEyob 3396 gdd0 Q05¢-3 9939650560
0903 dOMbMEMa0mmo dmbs3gdg00 (9353H0GHJdbY BHM93wo ©s (U-Th)/He
3b65¢0b0) 230P39690L, MM 5FM5-00M05EgMOL s9Bol 0b39MLos s dolo
BomFo-893m (390000 LEOEHYJEs© BsdMmgo0dgds o0fiym ssbermgdoo 14-10
dp-ob 356 (Gusmeo et al, 2021). bgoLbdm3O®mBowgddo Tbsbo (56
LobE9dBH™B03MM0) boergdgdol 4gmdgEH@ool s SBs3gdOL Fomzsolfjobgdoom
50dMbogego,m 53565-0605¢gMOL BomFo-893mEq00m0o LOOEYgerols
gOhmb@me  bsfoewdo s  93H330M0L  BmOsbol  smHdo  3mddzomo
©IBMO5(305 0fYM 8495-33006 0mMm39606 s FoduodocrmE 303l dosmfios
30m3960L sLoHyoldo (Alania et al., 2017a).

3. 5560l o bbg. dobgzom (2019, 2021) 93069 39335B0Mmbo Mmoo
bemeEol (30390396¢0) MmOMYgbos s HoMmdmagbowos 3GMm ©s MgGHO™
bLmEgdom.  SOMZ06-0mEbolols dgEA0 s 9F9M-MOHOSWIDOL  BomFo-
393390000 LM EHYgero, MgEHOm® Lol d9dsqbgwo bsfowgdos (Alania et
al., 2019, 2021).

53565-M05gNO  5JBH0MM0 bomFo-d93m390000 Bo®EYgwos, B3
dommomgdl  dofjolidzmgdol s GPS dmbs3gdgdo (Reilinger et al., 2006).
15330930  BHIMOGHMMO0L  BoMgddo 0330603900 MM  MmOMYbob,
39335B0Mmbob s 3009 39335b0Mbol 3mb39MA96300L Bmbs (Alania et al., 2021).
39335B0mbol  OMbGHMwo  bsfoero (6 @@gBmOIszool  O™bEE0)
Do00mp9bowos 30{dgboll M®3939-493M39wgdso bsmFom (Alania et al.,
2018b, 2020b, c), bmerm 93069 3933560Mbol BOHMEEMwoO Bsflowo 3o Lsdmmbs
bmboom (9bmdodg, 2021; Alania, 1998; Alania et al., 2001, 2017a,b,c, 2018b,
2020a,b,c, 2021; Enukidze et al., 2019ab, 2020), ®mIgwoms dmOol
39659005 333ZM0L BMOWIBOL 5®5IBMOHT0MYOMO boffoero (Alania
et al,, 2020a,b, 2021).



0530 3. 39MEMY0YIOHO 5390IEOS

9. 5500sLb s Ubg. dobggoom (2011) Logds@™omzgermlb  GHgModmmools
BoORwgodo  podmoygmxs  Fgdwgeo  GIJG™Boznco  ghoggdo: (1)
39335b0mbol  bomFo-093m3900m0  LodEYgwo; (2) Lodo®mggewml  dge@o
(BOWBEO - Mombol s 93H3IZ3O0L BMOEIDEO); (3) 9F5M-DMOSIIDOL

440000 450000 460000 470000 480000

30G@domo 6036gd0

—> 3B6@Bogwwobo
>—<  lobgeobo

440000 450000 460000 470000 480000

Bobsbo 1. Go0mbol ggmemyon®o Hv3s (. 3535358 dobgzom, 1971). 30gMHIdoM

00bodbmos G9gd@mboz®mo LEMMJGHwemgdo: 1. d30Hdgbool sbEHozwobo; 2. dzbgmol
9b®H03w0b0o; 3 93bgmol Lobzwobo; 4 sMTsbol sbEH03w0bo; 5. BoM®OL s6E03wobo;
6. 3mbGH009L LOb3E0b0; 7. MYEPsMYMOOL BEH0ZW0bo; 8 Mg smym®ol Lobzwobo; 9.
5©d. 353m0Lbg30l 963 03wo0bo; 10. LslbmMo-oegmol bLobzwobo; 11. 353m0Lbggol
3b6&03w0b0; 12. 60sd0L Lobzwobo.

BomFo-393m3900m0 LEMEYJo s (4) sOGMZ306-dmboliol dgw@Eo. by3zwg3zo
AGIO0GHMM05  Im0393L  50IMLIZEID  5FM-00M0sgmoL  BOMBEHM o
933300L BMmObolL LsdbGMgom bBofoengdl (bsb. 1). s0Bmbogwrgom oFo6ro-
0605w gmol ZOHMOBGHMo s 933Z3M0L BMOWIBOL LadbMHgmo Bofoangdols

sboemgdo  Logsto  (>630)  GoMmBmygboos 0G0,  BIMEMEO0,
3509969960, 6ymygbmeo s dgmmbgmmo Ms BL30L, doMBbo brzols s



9993600 3mbE0696EMM0 Boergdgdol msbdodwgzdmdom (Adamia et al., 2002,
2010, 2011).

3.1 LSHOOIGHORMOFGOS

0O Mo  Boengdgdol  Loddwszmg  osbwmgdoo  200-600  3-05 o
Dom0m@pqbowos 93905060 J30959439%0m, 00b5530gwqdom,
306395 d0m. 399509600 fo00m@pqbogos 050mbwMO
37w 356MmagbmM-obowgdo  BmEMBszo0om, OHMIGLs3 msbbdmo  dmyzqds
B90MBMwo 30043900 O 3 3obmygbmE-sbsengdo  Jobgdo (Papava,
1967). 3563990 @ 35¢gmaqbmeo 3033engdbol Loddwsgzdg 99sygbl 3500-
4000 9-b.  J39093°OEMNo  HomImygbowos  83@-9BdMMO  Sbv3oL
3396000l @O 3M3obmagbmG-sbowrgdo  Jobgdom,  bmerm
DIPIFIOEMO - 306043900L, TgMHgugdol, J3085d3900L s 3OO0 EHIOOL
dmMogqgmdom (Adamia et al, 2002, 2011; Papava, 1967). 3segmaqbo
0o00m9b0w0s 3semgmgbom (mobsgodwrgdo, 8gMmygargdo, GIMHdOOEJd0;
boddwogg 50-450 3), J39s9mEgbom (3MbYMIgMsEgdo, mobsgodwgdo,
GMOMB0OGHJO0 S IEOGVM0 3 3sbo@gdo; Loddwsghg 500-1000 9),
39959m39600 (©0906M0EJd0, GHIMHd0OEJO0, Mobogodwgdo; Loddwsgzmg 300-
800 9) o DBgogmEgbom  (3MmbarmIgme@gdo,  GHMIMBOOGHId0 S
00bog0dwgdo; boddwsgmg 400-800 0) (Adamia et al. 2002, Beridze, 2019;
Papava, 1967). m@oam39b-9390s domagbméo (3503m30) bswgdgdo bdod
3900b3939030 sbbIMd0 ImYy3z90s HBgs9gm 396996 b5¢9dgdL s JoMOMSI©
§o00m9b0w0s J3085d3900L s MObsx0dwgdols ImGoygmdoo (Adamia et
al., 2010). 8995-%95d0m316MM0 ©s 3KomiEgbmMo sbs30L Lob-39d@mbozwmeo
(56 8Bs6©0) boengdqdo Fomdmagbowos do@Bbo B30l s 3mbE0bgbEMGO
Boengdgdom, HmIgarms Loddwrsghg dgoagbl 1500-2000 0-b (Alania et al.,
2017a). 9gmombgmwo bsggdgdo FoMdmoagbowos  s¢30m6-gem30096H0
33530990000 @S  JOMOMOPIE  FEObIMJMS  BHYMOLYOOL 5390 gdS30
dmbsfoegmdgb. Loddwsgmg dgMygmdl 30-100 3-ob gosmyergddo (Papava 1967).
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3.2 b GGy BHMO9gdO
5©0dMbogwgm 3FM5-0M05¢gMOlL BomFo-093m3900m0 LodEGHYwol

agOMbEGMwo  bsffowol s IMLsHBW3Og  BHIM0EGHMMH0g00L  LEGHOMIGIOJOO
50090005 9. 5sdosl (2010), . 0godzowol (1960), 3. godycmgerodols
(1949), 9. @99ymgeodol (1976), . 3535356 (1967) s Ubgsms dogh.
LEAHOMIGHMOIO0 FoMdmygboos SLogEMOMWo bomFgdom, BMOWwMm @
LodbM9g0-39M296¢ Mo dglbeg@zgdom s Fgam3gdgdom (Buleishvili, 1960;
Gamkrelidze, 1949; Gamkrelidze, 1976; Papava, 1967).

3. 399yMmgarodol dobgzom (1949) mMoswgmol Jgo §omdmawygbls
3FM5-M05¢gmol BomFs LobiEgdol s@dmbsgwrgom bsfoel s dmgigmaros
LodoMm3z9wmb  (FOOMIMOom) @  3MmM306-0mbolol  (LadbGgmoom)
09 GH90L JmMHoL s 0YMmRBs BOHOEMIM, 396G ME s LETbOYD DMbgds.
BOOowMmgmo Bmbs 0oymaggs  30m3sbo-bzgmdgmol s bsdmMo-09EHgbol
939HMb9d50. 396G MG0 BMbs Mogol IbGHOZ oyMmBowros MG J3gBmbsco:
50509 3560-3MmFMMHOL  5H9g3980L s 393Wolbg30L  SIoM30L  J3gBMbgdO.
50509 3560-3MFMMHOL  5H9g3930L  J39BMboL  5390MEgdsdo  Fmbsfowgmdls

BoOEMWOo 51530l 3 356MYg6MMH0 S JoMOMBsE MO boergdgdo, doegm3gb-
9390059m 3960l BwodME®Oo b5¢rgdgdo s §959m3960L 3 356MygbrMo Jobgdo.
50 J39bmbsdo  LEHOWMIGHMOIdo  FoMmBmEY)bowos bsbmdMmozo  bsmFgdom
(65B3gool, DBoMmol, o®TsBol, Igbgomol s  Ubgs), 4900 gdgo
99303909000 s  dglbargBHzgdom.  353000Lbg30L  J39Bmbs  FoMdmoaqbl
395GH®@MHO BMmbol sdoME Bsfol s 53900 MEPoyMEIbMMo s
9om3969960 Sb530L Boengdgdom. 353000Lbg30L J39DMbs 5Bl sbo-dMIMGOL
33950bolysb edmygmzowos O©3g30m, Loy FINEIWO ©s J3909M3IbIO0
3bd30L Jobgdo (LEABEOYM0WIL BOHOW MmO JoTsMIMMWGdom) T9EM(39dIIWOS
393000Ubg30L J39BMbol domEgbrMo sLo3zol Boergdgdbg (Gamkrelidze, 1949).
Q. 3535350 (1967), Lodomm39eml dgaGHol s MOS0l bomFs-LoliEgdol
LoBEZMDY  @odmym  30EMES  ©sdoM30L  Bmbs,  MMIgwoi  dmoEs3L
LodoMmmM39wMmb dgeEob LsdbGMgm Bofol s MMOSEIMOL Jgol EILEZEG
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(b589MH0-09BHgbol  J3gBmbs) s 396G MH  (393m0lbgzoL  sdoMZol
9439Bmbs) Bmbyo.

omwm  20-25 ool 996303wmdsdo 9600369 mzbo G903
0o00m©pabgdo  5F9M0-00M0sgmol  BomFs-093m3gdomo  LaMEHYgarol
5290900l Jglobgd (Alania, 1998; Alania et al., 2017a, 2021; Banks et al., 1997).
396B53MMMGO0m 50L60TBZ05 SOTMBOZWID 5F5G15-00M05EGMNOL BOMBEMEO
bsfoero, Loss 860336grmgsbo  dmEemdols  bgolbdmeo  Lodw)dsmgdos
Bodo®mgdmeo.  sbowo  Lgoldm-ggmemyon®o  dmbszgdgdols  dobgzom,
5©dMbogego,m 5F3615-M05gMOL BomFo-893mEgdomo LSOGHYJO
(LAY BMOowMmgmo 3005OmMYIEgdOm) 0Ymayd 9990092
LEAHOMIGHYOMP 9ODIMEIds©: (1) BMOAOL Fg3m390900L Bmbs, (2) Fobs
99303909006 bmbs @y  (3) Lodzmobs bmbs (Alania et al, 2017b).
LEAHOMIGHIOMYWO  gOMYMgoo  FoMdmygboos BMOWwMm ©s LsdbMHgm-
39603960, HL39390MB ©353800IRYo bomFgdom (BR3Y3s-3oRXbYwo
©> 03935-39303ILIVIR0 bomF)do), ©I3wgigdom ©s LAHOYIGNOYwo
bmergdoo (Alania, 1998; Alania et al., 2017a,b,c, 2018 a,b, 2020a,b, 2021;
Enukidze et al., 2019a,b, c).

0530 4. 65300Md5H0sbMdS

33565-00605¢gmMol FOMBEGMwo bsfowo oo bsbos odzgzws gbsgmmdg
3INWMAMS YO OOsl,  MsLog  3obsdoMmdgds Bgsdocmero
BobAoMyoedogdols Asdmbiagargdols s LEHMYIEBHOWo dMMOEZOL GO
259030693900l s®LGdMBs. MB350 b30MdOL s 2obol HBgs3oMmeEo
259030699900  36MdOE0s  393000Lbg30L  9bE0I0bol LsdbEOJ BOMIDY
153369 s IWsTY) S 935380609 M0s  F503M3ME b g]gdmb.
LEAHOMIGHIOMYWO Qo Lodogdm 0HO30M0 L5 domgdoLLL,
BsbBoMyoedogdo  sxzodlocMs  bbgoolbgs  Lodogdm  dmbs3zgmgdby:
33003503 3Yw3sbmygb®  sbswgd  Jobgddo,  dgomg  bogmmd-
3990306905 50060dbs 500. 393m0lbg30 #2 FodMMHOOWwdo. DBYPIFIMEMEO
37w 356MmagbmM-obsegdo @ 39MdMbsGH Mo Boergdgdoobsg  0dbs
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d00qdo 9306y Momgbmdol  Bogomdo,  smd.  393molbgzol o
MJWIMPMOOL  BoOMMOJODY. FogmEgbd  bogngdqgddo  Bogomd-
230H200m3w0b69093L saowo  3Jmbs  dgBHgbol,  sbsgrdowsdol o
50dmbogwgm  393m0lbgzol  ImgbgdbHy. BgogmEgbMo  GHgmogygbmewo
B5e09d000sb bsbdm 3wy 6530000-25D90Mm3w0b9d900 500bodbs 3930molbgzol
9m9obbg  godMdPow  Fodmeowqddo.  domagbmed  boggdgdmsbsg
535300600005 LG  653000d-goBsdMm3w0bgdgdo  393m0lbgz0l
Fo0Mm00wgddo. bsHAoMgodsgool  3m@Hgboswol  dgxzslgdobsls, goHm-
9600 doM0ms©o b30mbo, ,,gEs Jobgdol“ YIS, ML 33wg3sLo3
dM035¢00 IOHMTs d0gdemzbs o 33e9g35-oL3MLos LS J0TOBIMYMBL
(KuroBauwm, 1959; Jlanues, 1948; Robinson et al., 1997; Sachsenhofer et al., 2018).
33GMOMS 1IM53egbmds 5005MGOL 35¢9MgbMH0 Boergdgdol 3m@EgbEoswl,
653 09659900MM3g 3319390053 ©ILEHWOEYds (Robinson et al., 1997,
Sachsenhofer et al., 2018). bmaog®omo 03393500 d00Bbagl MHMI, SFoMs-
0600509030 ©353HJO0M0 3ME96305w0 Mbs FosBbgl J3gsowMEmE ©s
39O boergdgdLog (0sy. ITamara, 1967) doa@od, dcagm iergddo hods®mgdwyero
WHdMOSGHMMOMWo 3339000, IJBMBMMGO  Bogommdol 3350 56
QIBEGHMOEY0S. WIOMOMIBHMOOVIENI® OIPIBEAWIMJOME0s D9 396mO ©s
350339960 b5¢0gdqdol 3m@Egbioswro (Robinson et al., 1997, Sachsenhofer et al.,
2018). sb939, 296033999 Losbargl s FMEMmEBYEMBdSL  FoMTmobL,
809590396000 31w 356myg6YO-sbaergdo 3mB3ergdLol 33erg30L TYwYEIdO;
MmIwol Bgs bsfoerdos wszodloms bsbHIoGmfgsdsgdol g9bgMHoMgdols
23960339990 3mBHbE0swo  smBol  Lbgoslbgs  dmbs3390mBg  (mdoroliols
90059m9d0, 373oLo, oEAMMO) (Sachsenhofer et al., 2018). gl gsg@o Lo3dom
LoYM5MIOMS, MoEA0 F59m3960 BHEMOOE0MEs© doRbyME0s 9356

309gdBHmMs© OMIGWmbs3 ©9393006090w0s Lods@mzgwmdo 3bmdowo
EOEILO  LodIEMYdO s FoBTo  bobHoMfgodsgdol  2qbgMoMgdolsmaols

bglisgmgaro 5396980L sGBYdMBdS oL 3mEHGB30Wwl BOHOU.
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0om3mygbowo BsdMMIoL gOH-9Mm0 309dBH03Mw0 ©sb0TbEgdss
dolo 459mygbgds 65HA0MYsdogdOL dogdsdo s 53 dbMog 360d3zbgarmgzsbos
3G9b30mM0  MHgHgM3295M900L Jgisligds o Fomo Bobo3M®-gdobozmeo
30L90900L  35035¢olfobgds LEHMMIEGHMIOWO TMPIWOMHGOOLSL. OMYMOF
50360dbgm, 6930mbols 805369L 3MgdGHmO, 99959039560
3w 356MmbmM-obowgdo 3ma3wgdbo FoMdmoagbl, Mmool doMomso
33963050 6536M5em36900lL bo®olbl 93530060 9ds. Bo33wg30 Mgy0mbols
3GH9bEome 9H9M3956M05© 31939 doRbymos D9035OEME0
3900mbs@mwo  3m33wgdlbo, GMmIgo  BsdGmoemgsb-3539Mbmwo  GHodol
309dGH™OL Mbs HomBmoygbrgl. 360d369wmgsb0 3m@Hgbgoswo dsshbos
B9©059™39696 5 350336 Boengdgdlisi. DM, Mg0ombdo mGo GHodol
9H9M3m50L 5060365396, BMOMZIBL s 633M5EM3IB-BMOMZIBL. BMOMZ6
399G mMgds dobbgmos 939000939690 J308593900 (005 BMEOOSBMdS —
0.2 — 9.2 %), B959m3969900 FH9MH0a9bmwwo bsengdqdo (0s BMOOSBMdS —
12.2%, 9909350005 —11.6 800.) @5 3503M39M0 J30385§3900 (05 BMOIO6MdS —
17.7%, 990fg300mds —122 3). Bs36om3z9b  3mgdBHmMgds dooBbggzs
B9OEMo 39 3sbmygbmE-oboemgdo (005 BGmEOsBMds - 10.2%) s
396Mdmbo@ o Jobgdo (0.1-8.2%, dgmfigzsmds - 35 8) ©s 90 gmEgbwmco
399 396mygbmE-oboemgdo  3mI3egdbo  (00s  BmEosbmds  —  10.7%,
d9009350mds — 0.3 9.). M9HIM3MMOOL  osTHYMs30L MMl b
bOMgdbab  35¢gm3gbmo  Mobs-dgtygergdo,  Bgsgmagbol  J3gws
bsfoero  (bsgmemmols §ygds) o 3503m3m6M0L Bgs bsffoerol  mobosbo

QsLBHY00.

0530 5. 3900Mm©OMEMY05

33193900 BoGotms 89990 3sbdodgztmdom: (1) bgoldm3OHmuowgdols
06@ 903609353309, (2) 0b6@9m309GH06MqdME 19oLIM3OMRO0WOHY
©9OHbMd0m LEHMWJGHWOMWO FOHOWGOOL 53905, (3) bodysbbmIowgdosbo

LEAHOYIBHOMOo  IMEYEGOOL 52905 @S (4) bs3MOMs  LGHOGHOLE03WOO
3b6sgobo.  Bgoldm3mMmzogdol  0bEgMH3MmgBHOEo0L,  LsdYIBEBMIowgdosbo

14



LAHOWYIEHYOMWo  TINEIOL  939d0L s Ba3MOwMS  LGoGHOLEG03WOMO
365¢0BobsM3z0L  godmygbgdgemo  ogm MOVE  U3ggosecrnMo  360H:my050s

LEAHOMIGHIOMYWO  JINWMYOOLMZOL.  3OMYM5T5F0,  SEYMOOMTJOOL  Labom
3935600 s 06¢)gaM0M900s BI3MOWMs MM09BES300L, LEIEGHOLEG0IMMO
365¢0Bol s M039390M96 V353800900 BsmFJdoL MJMOHOOL JoMOMSO
36063303900 - dg™m©YdO.

5.1 ©©39390m6 5353000900 bsmFgdol mgmemos. GmymeE Lgoldweo
36MR0gdol  0bGHgMH3MHYBHSE00LIM30L, 1939 LBEGHOMIGHIOMWOo  FOHOWGdOL
52900B5mM30L, oMM 959m0Yxbgds M39390m5b ©5353d06M9dwo BomFgdol
0gmeos (Shaw et al., 2006; Suppe, 1983, Suppe, Medwedeff, 1990). gl mgm©os
5339996900 LEAHOMIBHYOIOOL 509bMdM03 39™39G M0
9mY00gd5Hg.  doMomo©o  LEAHOMIGHMOJO0,  OHMIWGoo3  OHV3935LMb
05393806900 5™ FJOb SbMEOMEYds, 899ga0s: F93m (39000 LoliEgdgdo,
©993w9Jb9d0, LGNGO LBmEwgdo s LsdzMmbs HBmbgdo. GMaMO3
3bmdowos gl LBEAHOWIHMOYP0  JOMHOMHPIO J9b6osb 8oz
65HJ0MFYoedsgd0L ©53FIMGOL BomFo-393mEgd0m LodBHYwgddo (Shaw et al.,
2005). bom3s-093m3g000m  LadEYwgddo 3 GHod0L  BomFgol  2o0myme3qb:
9mfy30G0L,  HRZI3-PIQIBNX ©d OLZIZ-33OFIWYIOSQ BomFgdL  (Suppe,
1983; 1985; Suppe et al., 1992; Mitra, Namson, 1989; Jamison, 1987). 306390
Go30L  bsm3Fgd0  dOMOMOEIQ  939300MGIM0s O BIB30MMYdME0S
3EobBome  dM9qddo  (9393mM0FH00, mobgdo s o, 0.).  Imfiyzg@ol
99053060900 TMJJIOH0MIOL 35MOgEMM0s s dol Bg300 96 EdMEMYdsDY
300000905 bomFo. T93mE90900L B6ITIBGHMOO  530L90)MGdsS B0
LoxgbMHJOM030  BHMS9JGHMM0s.  goblibgogzgdom  dmfyzgBHol  BomFgdologsb,
O©3935-39303IWIOIQ0  ©>  HO3Y3-yRbwo  bomFgdolsmgol
©535bslosmMYdgos  FMYIOMOMBOL  3oMOWIMMO @S  0MH0do  (M5330)
L9gad9bEgdo. 39N MYOE 0o 9MSEGHMmST0 obobo 3bmdoos
650356¢30300bols Lobgarfmgdoom. dolmzol 535bsL0sMYOYE0S
doM0M© SLOTYGHOOO 539809 gds - F0bs FOMS MROM (30350M, 30MY
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w3905, 0935, BomFo-093m3Eg00m  LEOEGEHYddo  3b3Id0m  LodgEBHMOW
M03935-3930(390905 BomFgdLog (Mitra, 1990). ©93565 BMMOL IBGOOL 3mmbg

65330l (00000 1gagdBH0) 395G, MM3935-3530 390 BomFgddo,
BomFIol  gmOToMmgdol  bstxbBg  M5330L  IdOMMYdsDY  F93mEgooL
2390055A0gd0L  $33eo@s 0-U GHmos (Suppe, 1985). owdgs sMbg396
99mM9 396965300l M03935-393M39wgds© bomFgdl (Mitra, 1990; Suppe, 1985;
Shaw et al., 2005), H©3gddoE M5930L IOMEMId0EID 56 M5IZ0L dMEMOb
360990600Mmd0L  35MOEIMMS®  30050EIJOS B3935 @S  dsbDY  bgds
dmdOHO>Mds. ©03939-350b)ero BomFoliogzols 535bsL0sMYDYE0S
3699300MdO 3505 g MG0-06H000-96M)g0MHOMdOL 3565 gEM0

193996%900. FomBYg 99Job03IMIE FOIWOSPPOW YOS DY Bodg @S M5d30L
5399 396030l 250Mb3sL. M©3939-350MbME bsmFgodo, obgzg OmaMO3
M03935-3930(39gd5©  bsmFgodo M350 FOMOL ILEOOL FMmbg  Msd30l
QIHEOOL 3MPHOL 35MOW IS, F0bs OOl IHEOOL 3MMby 30 YymzgEm30l
659306 3mobgbg dgBos (Suppe, 1983). 6533563H03w0bgddo ®M3930L ©d
BsmFgdol gmOIoMgds Lobdembmwmos (Suppe, 1983; 1985). msbsdgcm™zg
39RO oBJMOGHMEMSTo 5939  godmoygbgds  BHgMdobgdo  IbsMo
BomFgdo s FBsI©o bogwgdgdo. gl GH9Mdobgdo gMHMBsbgmol Lobmbodgdos.
dbsro  Boemgdgdo  0gozg  LobEgIBHM™bogMMo  bowgdgdos.  Fbsto
363H030bgd0l (8mfy39@0ob BomFgdo, H58356303w0b900) oM bafowgddo
D560 b5¢ngdgdols LoddeszMg J30MPIds S o0 39MIGEHM0s JOOHOMOIWHO
0539380609005 bsmF ool 306935¢035L5 o b9 samMm39d0L 39gddgdols
O00JONIM 300G gdsDY (Shaw et al., 2006).

0m0gmol s gwom@ol doge (Bayer, Elliot, 1982) 9dg3m3gdom
LoLGHYIYOdo godmygmazoos JgEm(399900L MM 3H030: JoMEEwm3s60 Foesm
©3wgdbgdo.  JoOmgsbo oMo,  olggg  OMYMOE  ©SEgdugdo,
Do@m0moaqbowos 993mEqd9doL  Lg®oom. ©3wgdugdo  FoMdmygbowos,
OMYMOE  O3939-39303ILIOSQO,  dLY3)  HRZIO-RIXIBYo  bomFgdol
dmMogqgmdom (Bayer, Elliot, 1982; Mitra, 1990; McClay, 1992). bdo6s bomFo-
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99303900  LOOGHYGool  FOMbGHM  bsfowgddo,  dgEm390900L
396396@Mmds LoHobssdRIAMO 033 gds s 3BMBOE0S Bsd3MMbs Bmbols
Lobgerfimgdoom (Price, 1986). Losdzmobs Bmbdol doGomso gwgdgb@os
©9939Jb9gd0 (56 Lero), GMIgeros 393096 TgamlsbLZOos ImfiyzgEol
B90530600m, beem Hgdmsb dgd06MHMbgdwo, HBMeyol dggmEgdom. Lereo
bdo6 99dmbggzsdo  FoMdmygboos  ©M3egdlgdol  9HNMILOMDIOm.
15839PbHIO BMBIdOL FMSZ9MI0 Mo30LYOMEMGOS 0bdS, MM IRMOTS300L
a3OMb@G M  bsfowgddo  dmfy3gBHol  Bgsdomo s HBmGol  Tg3maEgds
9000560 s oMo 353390l FgdGowdo  3mOHoDMbGIMEmO
239Q055A0gds Bemols Bmeros (Price, 1986). DGyol dgamgdsl Lodzmmbs
Bmbyddo 3sboE BMEYoL T93m3gdsLs3 MHmadgb (Banks, Warbunan, 1986).
bLemEolgdm@o  LEHOWIGHMOIP0 s  Tomo  BMOIoMYOOL  dggoboHdgdo
50396005 0936 BomFo-093m3Eg00m LolEGgdsdo (Jadoon et al., 1994; McClay,
1992; Morley 1986; Vann et al, 1986 o Ubgs) s o0 dmMob 3o335600L
BoMR9ddo3 (Alania, 1998; Alania et al., 2001; Banks et al 1997; Sobornov, 1995,
1996).

5.2 B53Msems 03980 ©s 653Mogro-bsmFols »H0gMHmEsdm3zngdyergdols
306393 oMo 9mEgEgdo. dmwm Hmmgddo 9609369cmm3sbo 33239000
BoB96900 b5 F 0ol s bo3Mogdols M09 353d06BY (359, Price, 1966;
Stearns, 1969; Watkins et al,, 2018). BomFo-65365¢ols
OH00JONEIMI0IIMWGds  ghm-ghmo  2db0dzbgurmzsbglbo  Lsgombos
5659900Mm39 LEHOWYIEHMOME 39MEMmQ05do (Fop. Bergbauer & Pollard, 2004;
Fischer & Wilkerson, 2000; Johnson & Johnson, 2002; Savage and Cooke, 2004;
Watkins et al., 2018). asbvyemo Loyzmbol 60-70 (ergddo Tgogdbs bomFo-
653650l MMHP0gOHMITMI0IOMEO0L  3mBEI3EGHMINMO  IMPOYGIO
(Friedman, 1969; Price, 1966; Stearns & Friedman, 1972). se®obogwo
9mYgdo 56O 0m35¢olfobgds  bomFol 30693530356 s  Bsbosb
5393006090 Bo3MIOWMs  93MEE0sL. dmwm fargddo 96033690 m3bs
39033355 oMMy g6900 BomF0-6536M5¢0ls MBM0gMHTM3009dgdsDY
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@5 00Bbgmwos, MH™3 Mo bs3Mswms BmMToMmgds s gobgomatmgds
JOMOMIOQ 3953800005 BomFo-093m3Eg00m  LyMEGHYwgddo  BomFol
5630000930 306935303796 93 305bmsb (d5y. Bellahsen et al., 2006;
Watkins et al., 2018). s6Bg396 bsdGocmms 89dgy  GHo390L:  Fodzomo
(extensional, tensional) s 060d0 (shear). HmamOE oo Fodzomo Bsd®mswgdo
005 Bs3Moegdos o 5dm3zLgdMYos  JobgMmowgdom. ALAs3L  BadGogddo
Q5033063905  53m3L9d)o  JobgMoegdol MsdEgbodg 49bgmsi30s. bomFo-
B53Gools MB00JONOIM300 OO0l d9935900bsM30L QOO
9600369wmds 9603gds bsmFgdol 03900l ©ogbsl. Mm@H30bLds s Lbg.
(2018) 39b5g30m0M9ls Bom3F9dm5b 535380690100 Bo3Moegdols

3063930 ImYgdo,  GMIwgdog  330839690L, G™3  bomFgdol
39m39B®0s  ©@d  30bgds®ozs  ¢dbodzbgumgsbglo  BodBHmGmos o
53MmbEMMgdgb Bs3Moegdol Bbgsalibgs #Ho3gdol Rm®IoMmgdsl. Bmyswo©
BomFgdsb 053930060930 653MoEgdol  BMOIoMmgds s Fomo
LO3MEMOMO30  PO3MEIWJ0S  JOMOMIPIP®  ©H39300MYPOME0s  BomFol
13MIoMgool BHo3msb s dobl 30bgdsBHo3sbosb (Bergbauer & Pollard, 2004;
Watkins et al. 2018). «m@30bbds s bbg. (2018) 5B3969L, GMI BodMowwms
06@9blogmds oG Emdl  bsmFgool  obzol  569owgddo.  badMowms
063 96L03Mds 335305 ©IMI0WIIM0s FM535¢TM060 §ygdgdol s3y9d0
396900l 39949603796 30L90gdsb (Bergbauer & Pollard, 2004; Fischer &
Wilkerson, 2000; Johnson & Johnson, 2002; Savage and Cooke, 2004). bbgoolbgs
333™6M900L d0ge s©FIMO00s Bs3Msms LolE9Igd0, HMIMGddoE SMIME
UG90sHY Fomdmddbowo bs3Mowgdo, BomFgdol 4s630maMgdol Lbgsolibgs
9939 256030006 bgedgm®go obLbsL (dsy. Bellahsen et al.,2006).

0530 6. bgolidyHo 3OMBoEgdol 0bEIMH3MYE 300l Gggagd0

2017-2020 §F. ULS39¢9-39MMmA0MMHO  BsdMdomgdo  BoBHo®ms,  M™aMO3
LgoLIMMo bsbgdol golfizgMog, sLg3g dowosbs 133w930 BHIOOGHMMOOL
93356093 do. bo39w9 Lo domgdol doM0MSO dobsbo 0ym

LEAHOIGRMIB0MYO 3HODMBEFHJIOL, THJgdMOMdOL, M393900L s BomFgdol
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39039 BHE0o0L O©y9bs. L9goLIM3OHMBOWGOOL LEGHOMIGHMOYWOo
063 9Mm3M9BHo300Lsl  20dmyabadmmo  ogm  sMLYdIMYO  FSOMOHOOWgdOL
9mbs3909%0. sbsgro  Lgobdemo 3OMBOWgdo  d39530Mm©  230P39693L, ™A
1333030 HIOOGMOO0L  5JYWIDS S EIBMOTo300L  LHOYIGHYOYO
bLAHoWo  BM6PITIBGHMGE  AoBLLZEZYds VOGO FMEIEPOLOR6.
©IBRMOI5300L LEAHOVIGHIOMWO LEGHOWOL Fom3sobfiobgdom, >5dmMbsgzgom
53565-00605¢gMOL BOMBE M Bsfodo dobarsggdaro goldmdmmagowgddo
399m0gmxks  mMo  ByoldmbGOmdGemwo 3md3wgdbo: Bgs ©s  J3gs.
FOOMOOOWYdol,  HBYJOIS0MMO  3gMMmQo)Oo  dmbs3gdgdol s
LYOLIMBEOOGH0YMIBOMETS JMOGES3050 BodwgoEgds FMY33o A9BAZ9LIDBPZMS
0¢) OG0 WOoOM-LEMBH0MR0w0 IBFogds T9gLsdsdgds, sds vy 0d
LgoLIMBEOWJEHMOME 3:33egdul.

30306060900 (499600056900) Lgoldmdmmgowo (dsy. A-A'),
HMIJoE 39OL 5IMBOZEID 5FIMI-00M05¢gmOL BOHMBEHWW s E33O0L
RMOWIBEOL LodbOYI bsfowgdbg 93039690l 63 Imbs339mgd0L LoV
52900 g0sl.  5BMbOZEG  9FIM-MO0WIMOL  BOMbGM  Boffoerdo
5033063905 M0 LbgoLbAMbEBHOIEGHMOMWwo 3m33wgduo. bgs 3MA3wgdbo
Do00m9bowos BO©OW™M-3960396@ o  dg3m3gd9000m ©s 039390056
5393006900 BHOOW™M-39Ma9b@Mwo  bosmFqgdom. bgs  3md3wgduol
©0MMYB5BY ob30m0Mg0E0s HBYII30MHIo Lsd3mmbs Bmbs HmIgeros
929005 LBo®dsGmero  bogngdgdom.  Jggs  LgolLAmbiE©ydEmermeo
3m33wgdbo  omdm@pgboos FOOow™-39M9b¢wo  ©dwgdugdom  ©s
JOMOMHIP 53G0S OO0 S (39OEM0 B30l Jobgdom. 3@zl
RMOWIbEoL LsdbMHgm  bsfoo  Fomdmoygboos  LsdbEM0-396M9bE Mo
9930390990000 @5 939005 HBgd0Mm39bMo bogngdqgdom. Lmg. dgazol
00053mgddo  gsdsgscmo LgobdMMo 3Omagowo (A-B) 930P39690L Bgs o
93905 LgoLdmbG®MIBHOHwo BEGHOMIGIOMWOo 3MA3Egdlgdol SOLYIMBSL.
LgoLIMMO  3OMBOOEs6  BBL, O3 BGHOMIGHMYOJOO  JOMOMSPIP

fom0maqbowos  POom s  LadbOHgm-39M96@ o ggm3999d00m,
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FOHowm-396396¢0 w0 ©3gdugdom ©s LHGIIHNONWO L. BIES
LgoLIMBEOWMIEHMOMo 3MA3Egdbo FoMTmPygbowros BsdzMmbs Bmboo s
dolo  IBMWMIds  AobsygdMYos  Jomagbme  bBoengdqddo. J3go
LYoLIMBEOWMIGHMOMo  3MA3gdbo  FoMImygbowos  LBEHMWMIGHMOIO
bemwom, bmwm obo EsdMEMYds 25693 0s BgOGIOEMW boggdgddo.
LgoLIMMO  3OMBoWwo 230830690l MMI  SMT>BOL  bE03wobo  FHodomeo
03939-39360(3990500 BsmF0s 5 2563015690 w0s BH9dB™bozemo Bgfcmol
53%9.

11-9  Lgobdmdmmuowo  a30h39bgoLb  Ls33e930  BHgMoGHMEOoOoL
©930009MOgL0  50FMLOZW IO Bofools 5390 gdsl.  3OMBOWDY  JoMYS©
5033063905 obolb s6¢03w0bol s MOIM0sB0L Lobzerobol 4gmdg@®mos.
dbaoglbo  Lbgs  3OGMmxzowgdols, 9o dgLedhbgzos  bgs s J3go
19YOLIMBEOJEHMOJIOL SOBYOMDS.

Lo0bEIOBM BMEOSO 50330603905 SVTMBOZWID 5F5MI-MI0SINOL
ROMbGHMwo  Bsfools BOowmgmom, 9333O0L  BmOWbMMo  smBol
0306 gddo. 93330l BMObol  bsmFs-dgzmEgdomo  Lad@Eywol
aOMbEGMwo bsfowo Homdmaqbowos 80fdgbol s6¢ozwobom. s6¢03wobo
3963005609305 JoMO0MOEO  AMfY39BHOL  Bgs3omol  Me3By,  bmerm
39303905 §963Mogb®s 30fdgbols s6E03w0bol Fo®dmaddbgero M393s-
2936039090500 B FJOOL 05356 To3MBEOMGdg BogdEHMML. d0fdgbools
M03935-3930(3909050 BomFo 5390w0s bBgsdomEgbm®mo bowrgdgdom s
dolm3zol  sTobolosMYdYE0s  SBOTYGHMOWWO  539dgds.  d0fdgbols
3b63H03woboll @y  8333O0L  BMOWBMGO  smBol 393000 oMY
5033063905 bobbg@gdo, GMmIgems bofjords 3m830m0 ©IBMOTS300L
UG905DY 6035V M19-59&03060905. LgoLdMo 3OHmBowol (C-D) Lsdbmgo
bsfowdo,  bgsdomagbm®  (Bgm@Hob-3mbEo)  bogrgdgddo  JoMrgoss
3990mbs@meo Bsmo bogrgdgdols ggmdgd®os.

0530 7. @60 ©5 B53YEBMB0Egdosbo LEGMNIGHMOMEwo dmEIEgdo
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M9y  9OLYdMo  LGHOMIGHMOMWo  FMEIIdo GO JOLOYSD
9600369mgzbo  4oblbgeggds. 933wg39mms  gMmo  xyMxoL  dobgwzom
5©0IMbogwgm 5FM5-0605¢gmMOL BomFs-0933m390000 LodEBHYgEol
aOMbEGHMwo Bofowwo  25sxsOMmos  LsdbEMI0-396My b Mo 9EM(39d0m,
MOmdgoi  ©obsdome  353d0MTos  35335B0MbolL  Foligdol  BOHOWMm0©sb
LodbMgmo  8035MMHGO0m  F9WSY0GOLME  (Basheleishvili, 1985;
Gamkrelidze 1976; Papava 1967; Sokhadze et al., 2018). dgmég x3Mx30L
dobg3z0m 30 BOHMbEGHMwo bsfowo FoMdmygbowos bsdzmmbs Bmbom ©s
LodbMgo  39M396¢ Mo Tgzm3gds  FoMdmoabl  “3sLomdo  BOAOL
d93m@EgosL’. oo gmOIoMmgds  Lsdzmmbs  BmbOL  FsMYgddo
0535300609090 LsdbEOY06 B&ommgmo GIeTiMOTe Py Tugylelele))
2390095A0 GO 193¢9Jugdmsb (Alania, 1998; Alania et al., 2017a,b, 2020b,
2021; Banks et al., 1997; Enukidze et al., 2019a,b,c; Sosson et al., 2013).

Retro-wedge of LC orogen LC-GC convergence zone  Pro-wedge of GC orogen
+2 8 Eastern ATFTB Triang—Ie zone Kura foreland basin b KFFTB N
Armazi anticline Bitsmendi anticline
+1 g
e o
0 —
A4
2 Triangle tip —_—
km
-3
4
S Wedge tip
s
.7

0 5 km

1 [/ & 0 [/ £

Basement Jurassic L. Cretaceous U.Cretaceous Pal-L. Eocene M. Eocene U.Eocene

m e e [ P .

Oligocene L. Miocene U.Miocene M. Miocene Quaternary Slip direction

Bobobo 2. LEHO®MIBHMYOHMo FOowo B-B' (Alania, Beridze, Enukidze et al., 2021).

0069305 Ms: GC-30335b0mbo; LC-93069 3533500mb0; ATEFTB-53o65-00H0segmols
BomFo-093m3900m0 LodEygero; KFFTB-033300L g3m®sbool bomFs-0g3mEgdomo

LoGEygero.

063903609 3H0Mmgd9o 1goldm3OHMBOMGOOL, BYO30MMWO 29MEMYO0L S
OO0 gdol  Imbs39090bg  IYMEBMdO®  v3gdMos Lsdo  MYoMbmEo
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LAOYIGVONo  FHowo.  LHGIIHNOVWO  FOOWIPEDY  IYOEMBO’
d9Lsdgdgos  IBRMOTs300L  LEHOIBHOWwo  LEGowob  oYIb..
5©0dMbOZW I  5F9M-M0sgmOl  BOMBGMwo  Bsflowol  M300mGgLo
BOowmgmo bsforo Fomdmoygboos Bgsdocmmwo Bsdznmbs bmbom,
bom 93336006 BmO@sbol bosmFs-dg3mEgdomo Lod@ywol RmmbE o
bsfoero 30 Ho@mBmaqbowos 30fdgbol s6¢303wobom. 1sd3mbs BMbols s
00{3960lL  9B6BH03Wobl TGOl  gobersggdmeos 933300l BMOHWIbMGmO
0mBo  (Bob. 2). 80(dgbol 96EH03e0bol dozmb@EH®mmeomgdgwo LsdbGmgom-
3960396 wo  F93mE0s  BJO30MHBY 90 49TMPOL O FIWOIBRIMIOS
dgmmbgero boergdgdoom.

3505 MEdQ 296090wds bgolIM3OHMBOWGITS, OMAMEOS 5Fo61o-
06005¢gm0L  B5mF9-093m (390000 LoMEHYwol, 1939 933300l BMOEsbOL
396 gddo  Ls8Mogds  IMY33d  93393M  M9oEMdLMsD  Josbermgdmeo
LodobBMIoEgd0sbo  LEGHOMIGHMOMWo  FMmEIEgdo.  0bEIO3OYGHOMIOO
LYOLIMIOMBOWGO0EID  Fmzobobgm  AsdMmYmBowo  3mOHOBMBEJOOL,
603939006  ©> 993030990l LOdMEYJJIOL  0BBHIM3MWHE0s S oo
d99mgds.  89-3 bobsbBg  boBgabgdos  393000Lbgzol  FoMonmdol

Lo3obBMBoEgd0sbo  LEHOIGHMOMWo FmEgwo. J390s LBEAHOMIGHIOVWO
30339dbol M3y 296305M9dMos  gHMmbowo  Bgs3oMo s ol

wWoobbdmE  9©g3L BgsdomgbMo  (Lo®dodmero  Boergdgdo). 3E3I3OOL
QOWIbEoL  LsdbMgm  Bofloebg  dgdstg  ZoGorgaryo  LgoldwGo
36OMB0gdoL  godmygqgbgdom 9358900 bodRsbBMmIogdosbo  bE®mwydEmemeo
9o (bsb. 4). 259moym bymo 3mem0BmbEH0 (bgsgmEgbols, meoymagbol,
9390590m3960L,  dmsdomEgbol s  Bgsdomagbols  LobMs3900),  Lsdo
LodbOYM-39M9bGH o Jgmagds (Fi, F2, Fi) o bsfgzo (F4). d0(dgbools
9b6GH030bol 93565 FHMOL LML 3MMby dsebBg 0MmOdOS (8°-3° ), beagom
fobs gMms dgocmgdom 3oEsdms (13°-119).
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Boba®o 3. 363000Lbg30L FoMMBOL LHIREDMI0EGB06O LEMWYIEHWOHwo dmEIEro.

bomg.  ™3sdol  FobErmdWs©,  ©930Lol  (5dd) s  0Eosmbols
60396L0F 9GOl M9b653dOMIWgdol o ©sAIbowo 0ym 3segmligoldwmemo
OLEWM35305, MMIOL Y39wsbg sbsErasHBMEs sld30 ssbermgdom 5000
fgewos  (Boichenko et al, 2016). 250mmddmeros  dmbobOgds, MmI qb
35¢gmbgoldmEolErM3sEos 39300090 os  d0fdgbols  dgam3gdol
5b53w 90 BYRdgbEHMb s FoMIMoIBL LgoldEMms© 5B LEMWYIEHMEL
(Alania et al., 2020a).

Abaogbo  39339b0ombols, 9306  39335b0mboi Mmoo Lmerols
(00396295 ™wo0) MmOMYgbos (Alania et al.,, 2019, 2021). 35335b0mbols 36r-
Lol BOM6GHMEo (56 gBMOTs300lL BOMOEE0) bsfowo (s@mdmoaqbowos
00{d960L  M©3935-3930(39wgds0  bsmFom, bmwm dgodg 35335b0Mbols
69GHOM-bLMEOL FOMDBEYIEO Boffowo 3o LsT3MPbs Bmbom, HMIGms FmMols
239609005 333300l BMOIBEOL smHo. IFHIZOOL SMmBo, MMIGEos
oM 396-500M930m39 6O OMI0 305MEIOMOS MHMYMOG BOOWIbOYOO
0o bomFo-093m3gd0m  Lod@ygws  Bsdmyseods 8wsdom3gb-
3qobEMEgb6 MOmdo (Alania et al., 2008, 2017a, 2018b) s dobo bsfoero,
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OMIGo3 968 BIODVMIO  gBRMMTS305d0  goberoggdmemos 93069
39335B0Mbob s 393395L0MbBOL MOMYBIBdL FmEOb.

Bsbsbo 4. Bofdgbool 56E03mobol LsdasEBmomgdosto bEMddrHmwo dmogwo
(Alania, Enukidze et al., 2020a). (a) bgeoo slis3e90006, (b) byo bsdbHgm0sb.

B993060 258033 gd90d0 s Lgobdm3Mmzgowqddo, dbsMo (56
LobGHIIBH™MB03MM0) b5¢9gdgdol gmIgEHHmOOL s S153gdOL AsM3seoLfobgdom,
3bg39 9bsEo BHMY3o dmbszgdgdol gomgzacolfjobgdom (Gusmeo et al., 2021)
5©0IMBO3W D 5F9M-NM0sgNOL BomFo-093Mm (39000 Lo Eywol FOHMbEHwWw
bsfoerdo s 333300l BMOWIBOL smHdo 399330000 EIBMOTS30S I0fYm
9995-93006000(3960056 @5 Fodbodoer® 3038 dosefos  dwomigbol
sbofigoldo (Alania et al., 2017a,c, 2021).

0530 8. 3m@H9bEoco 3mgdBMm®mgdol bsdGoms Lob@gdgdo, dsmo
BEAHOGOLGH0ZMMO  sbsewobBo s 39ML3gdBHoNwo  BGHO®MIGOYWwOo
50396900

BomF9-093 (390000 Lo®EYyargdol gOMbE™Mwo bsfowgdo, bdo® d9dmbggzsdo

BobBoMyoedogdol oaM™m3ggdol 360d369wMm356 sMgoel  FoMmdmawaqbab.
(Jones, 1998). AL s3L0 LIMHSMO 033063905 SVIMBIZAYD 5FoMS-0IMH0SEJOL

BomFo-093m390000 Lo®Eygaol gOMbEHww bsfowdo (dgaz0-393molbgzol
5390MMO0) Bos3 LAHOMIGHMOMW S 35M5dgBHO F93do, dgLsdgMo s
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B9OEMo  sbsgol  3m33egdlgddo  oJboE0s  Bogmmdols s FoBoL
259m3w0bgd9d0 (Robinson et a., 1997). d9a30-353000Lbg30L  BsODMdOL
9396 gddo 50330603905 0ol LsTo oMM [0bs30MMBS, OHMIGELMbs3
05393806900 96S 0yml dmdsgsdo 3mdgMHE0o b530MdOL s AOBOL
03900l 50BMmBgbs: (1) Bogomdddso Jobgdo, (2) GgbgMH3zMs@o s (3)
LESHOMIGHYOMWO 593960. B5300Md3ds© 35690500 doPRbgmos
B9©099m396MMH0 s MmEoam396-J39sdomEgbmo  (3503m3MM0)  sbszol
mobsgodargdo (Robinson et a., 1997). Hgbge3w9560L 56980 doGromss©
Do@m0m@aaboos 43900535030 @ 89959m396vM0,  06@9blomGs©
Q565305056900 39 356MmqbmE-sbswgdo Jobgdoo (Robinson et a.,
1997). 53 d99bgds 99-3 §0b5306MdL, BEGHOWYIGHIOI ©8FJMIBL, 3BMdOEOS,
Omd  BomFs-093m390000  LOOGHYgOol  RoMREgddo  Yz9gwsbg 396
LEAHOMIGHIOMP s3FIH3 JoBRbgME0s Lod3MPb BmbYdO (Jones, 1998).
B5bJoMyoedogdol 39mdIdol Jgx3slgdol 9em-9HMO JoMHOMSO
39dBHMO0  3m@9630Mm0  MHHBYHZMIMOL  3MEgdGHMOMEo  ®301989005.
153393 ©50mbdo, doMoms M9HYMH39Mgds  JoBbgmos 89o9m3gbmdo
37w 356MmygbmM-obowgdo s BIOENWo  35MOMbsGEo  Jsbgdo. sbgmo
Aodob  Boewgdgdo 3obobowgds MmgmeE  63369wm356-3mGmMm3zs60
309dBH™M9d0,  Lssz  doMOMs©o  9J396G0  BadMowms  LoliEgdgdol
3booHYy 300000905 B3M9EMm3bgdol  Fglfogrolsl  dmszsM0  BodEHmMo
399AH™b03MM0 Hg50005, HMIGE0E 39BLEBEOZMLZL BomFgdol s Badoergdols
WOM0YJOMIZ00ML.  bs33eg3 Moombdo 4903390 L3 Fomgdos
BoBoM9dmo  633Moms  LoLEJgdols ©@s oo goblbol  baGolbols
399835L9d0LsM30L (30GH™3960, 1970; os®odsdg s bbg. 2015), HmAwol doBsbo
33963060 M9HIMH3MMJOOL 3 g]BHMOHo 130890930l Jgai3sligds ogm. 3.
304™3sbo (1970) s 9. GoMmodsdg s Ubg. (2015) 50b0dbs39b bodMocrms m
doM0mO© 3Ho3L: 300390 3390L M35 ML, ILELL s obLBOL oo
0535DMmbom bslosmYds, 8gmMg - MO JOMO TOHOL BoMRWGdT0s
dmgdggmeo, Mol Loldob 3Mm3m®mEomwo bobdo®mol Jugal Jabol (Lge
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36990830 bogzangdos, mbgwdo - 993H0) s oo bsfowo  s3mgligdmeros
906965090000 (oMM 35¢3030) (30GH™3560, 1970; Fomogdsdg s bbg.,
2015). sb939,  YMIM9MIDss  3dTob30gdYo  ba3Mowms  0bE9bLogMdOL
3930060B)  ©gBMOT>30LMD s 90bodbMEos  BosmFgool  gowmbzol s
039306 Bmbol  Losbwmggl  dsmo  MHIMmEIBbMdOL s  FobyMowrmEo
390953b9090l @900l dglobgd.

Bs3Go@ms  LobBdgool  sboserobolimgol, B3zgbl  doge  Bodo®mes
33193900 Bb35@slb3s LEMOIG0YMIROMWO JOMIMEGOOLMIZ0L. BoES0GOMDs
L5899 domgds E939565b5 BIMT, JOMOMOIE 3-4 0O JdOL bo3MIdEgdOs
239630050900 @5 39H-bs3egde  fobsdmMdgo  333w9356Mgd0lL
9mbs399900L  Abgoglins. BadMmoggdol dgBHglmds (ssbwmgdoo 60-80 %)
50m3L9g00s  35WE0GOL  dosM3900m, MHMIJWMS  939OGHVIOS  (doML3gdOL
Loldg) dgeygmdl 0.5 93 sb 1.5-2 1A dYy. bdoMow, dsMmP3gddo Jgobodbgds
90bgMogdol  4gbg®ogool 2 o6 3 (08300mo  9gB0) ULEO©Os, M3
9653500 G50 2oblbo-goodBHoMmgdol s  BWOoEIdOL  FMIMHHMIOL
956396909e005. 30830000 BadGoergdo (J2) LEGHMILOL 39JEHMOOL 35MoEgE MO
5 FOHDMMIMWHIQ 30MMPJdS O OMymOE Fobo ©os Godob BadGmowgdls
0o60m59696, MMIwgdog bdoMs s3m3Lgdmwos dobgmsegdom. 58 GHodol
Bo3Moegdo, MHmamMi  fglo  IMogswo  TOMoL, b ILEOL  FoMwgddo
25000936905,  39OG0IIWNH  353006M90L  JIbol s  bIoMo  Fobomobos
053938069005 9. §. ,b33M5wms 30HOEOMMGOOL” A5630mMMgds, MHMIYE03
R0 Jd0L IdOSMdOL JoM0MIE sObIOL FoMdmoagbl (Souque et al., 2019).
06000 653651900, bsmFol 496300560930l bbgzoolibgs 9@s3bg focdmogdbgds
@5 OO 3 oo WmIsMEmO 493MEIEgds 593l gOmo b Mdpgbodg Mol
0396 gddo. 53 G030l 6536 qddo Bogrgds dgobodbgds Rwrmogdols
9dM5mdOlL 3350 5 JOMOMIPIP  IBNOMWOo  BHo3ol  Bs3Gmowgds
doohbyge.

3¥OGIW, J30©> ©d F99m3EIb6 borgdgdbo ORI ©033003900
BadMoms  LobBgdgdol  39MmG035mo  353doMgdo.  dzotmg  Lobgol
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d69900Lsm30L bodMowms 0bEIblogmds 12 dg@®do ssbermgdom 5 ©sb 30
90095, bmwm M55 MRO™ 0HBOEIOs IOOL Lolidg bodMowms 0bEH9gblogmds Mmad™
390Emdl.  BadGocmams  LolEgdgdol 33ag3s  BoGIM©s  BIOIGIOEIO,
35¢09m396-939059m3969900 s FMogmEgbeo bowrgdgdolsmgol. bsddmaddo,
3b5¢g0Bob 990093900 fo00mpqbogos OMPMO3 (39390
LOOIHOFOBOYWO  JODIYoLoZoL, oLy dbBMYIEIINWIE  bd33wI30
50mboLamzoL (bob. 5).

210- 240
240-270

270 - 300

sssssss

South

BobsBo 5. 633G J0ToMMNGOGOIOL 50Ol 0RO Y39 BLEAMIEYMIROVIEO
9HMYMoLmZ0.

LAHOMIGHMOMWo  FOOWIOOL  ©S  3mFIPEoMOO 3 gdEHMOHgdOL
9mbs399900L  gomzoobfjobgdom, Ls33wg30  GHIMOGHMMOOL  BoGywgddo
d90degds 298moygmls 3990920 LEHOYIBHYOYO 59390 9d0:
6503563 030069%0 (003935-250MbMwo s M3935893M (39O bomFqdo)-
393000bg30L  BoOOMBdO, (2) Ls3mmbs  DBmbs,  GMIOL  FsMYgdTo
39630000900 @3wdugdo  (Bgws  LAHOYIGVNONWo  3Md3ewgdbo)-
93bgob BosO™do, (3) LAOYIGIOIW Lewgdo (39> LHGIIGVIOIwO
3033w gdLo)-353000Lbg30L @y I3bgmol BsOMMOdJd0 s (4) Imbmzwobo-
d9330L BsOMMdO. M53356E03e0bgd0 doMoMsI  HoMmdmoygbowos Bgws

@5 J3905 39OEom. Lsd3zMmbs  Bmbol  M3guagdo  Mmwoym396-d39®s
dom3gbMMo  J30dsd39d0mss  fomdmygbowo.  353000Lbg30L  BsMOMBBY

LAHOYIGHWOMo Lol 9390 gdsdo  IMBIHoEgMdL  J39WOEIMEMEO
3 356ma9bmMo bogrgdgdo, bmerm Ibgmol BommmdBg 30 FmegmEgbmedo
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3 356Mma96mMo  Jobgdo. dmbm3wobmmo LEMWJEHMMs dga30L BoMmMdBY,

OMIgoi 9gdsMgmdL Hgs3oMwo Bsdzmmbs Bmbol 393, 939d9wos

35¢gma9gb1MH0 3 356MagbmMo Jobgdom s J39sdomigbmeo Jzodsdzgoom.

©al33bgd0

390093900, GMIWgdos 030090 BYoLldGo 3MMBowGdOl LEHOIEGHMOMEO
06&9M36M9BHo300L, MM s LsdRBBMI0Wgd0s60 LEGHMWJGHWOE dmEIEgdbY

9YMHEbMBOm, LTMogdsL 235deg3l Lomsbsm® 3M3sLbMm  ILsbwn

90Bb90Ls s 5FM395690L:

LgoLIMMO  3OMBOWIOOL  0bFHINO3MYESE00L  Lsxgdz9DBY 53900
LEAHOMIGHIOMYWO INEYGd0 430839690, MHMI SVIMBOZgD  ©Foo-
06005900l BomFo-0930m30000  BoOEYWwoL  3oGgddo  356Myo©
©5033003905 Vg ©>  J390>  LAHOIIOVOIWo  3MI3wygugdob
5OBYOM.
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Abstract

Problematic issues on the geology of the frontal part of the Eastern Achara-Trialeti
are discussed in the thesis. Different opinions on the tectonic composition of the
study area have existed so far. We offer new insights on the deep structure and
structural style of the deformation of the frontal part of the Achara-Trialeti and
adjacent Kura foreland. The research was based on the theory of fault-related
folding: Structural interpretation of seismic profiles was carried out; 2D structural
cross-sections and 3D model were created based on the surface-geological and
drilling data and seismic interpretations. Special structural geology software —
MOVE was used during the work.

The thesis consists of the introduction, 8 chapters, 4 sub-chapters and
conclusions. In the introduction the importance of the investigated problem is
substantiated. The aim, objectives, novelty of the research and the results obtained
on the basis of the methodology used are performed as well.

The history of the geological study of the area and existing opinions are
discussed in the first chapter. Tectonic setting and the structure of the study area
characterized in the second chapter. The fact of the presence of two orogens — the
Greater Caucasus and Lesser Caucasus convergence zone in the study area is
emphasized. The data on the age of the deformation is introduced as well. The
latter indicates that formation of the Achara-Trialeti as a fold-and-thrust belt
started 14-10 Ma and compressional deformation reached its maximum in the
beginning of Pliocene.

In the third chapter the geological setting of the study area is discussed. In
the first sub-chapter stratigraphic units, their facial and lithological features and
thicknesses are characterized. In the second sub-chapter main structural units of
the study area are introduced which includes the description of their structure,
folds, thrusts and etc.

Hydrocarbon potential of the study area is discussed in the fourth chapter.
Surficial and subsurface occurrences are discussed. The data on hydrocarbons
generation and the reservoirs favorable for their accumulation is introduced.
Upper Eocene-Maykopian strata have been regarded as source rocks, but according
to recent data some potential has been confirmed in the upper parts of the Middle
Eocene. Reservoirs presented by fractured carbonate and volcanogenic-
sedimentary rocks.

The research methodology is described in the fifth chapter which is
subdivided into two parts. The theory of fault-related folding is discussed in the
first part. The major structures associated with fault-related folds are: thrust
systems, duplexes, structural wedges and triangle zones. The latter often represent
the structural traps for hydrocarbons in fold-and-thrust belts. The fracture types
and models of relationships between fractures and folds are discussed in the second
part. The mechanism of fracture formation, development, relationships between
them and opening mechanisms are explained.

In the sixth chapter presented results of seismic profiles interpretations.
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New seismic profiles, wells and field data used in interpretations. The seismic
profile reveals the presence of upper and lower structural complexes. Upper
complex presented by triangle zone and composed by Miocene sediments. The
lower complex is represented by north-vergent duplexes and is mainly constructed
by the Jurassic and Cretaceous rocks. The southern part of the Kura foreland is
represented by south-vergent thrusts and is built up by Upper Miocene deposits.

2 and 3-D structural models are discussed in the seventh chapter. Available
at present structural models fairly differ from each other. One group of researchers
regarded that the frontal part of Achara-Trialeti was covered by the south-vergent
thrust related to the Greater Caucasus mass movement from the North to the
South. According to another group the frontal part is represented by the triangle
zone whose formation is related to the moved from the South to the North
duplexes. As a result of investigations three regional structural cross-sections were
constructed based on which the structural style of the deformation was
established: the northernmost part of the eastern Achara-Trialeti is represented by
the shallow triangle zone whereas the frontal part of the Kura foreland fold-and-
thrust belt is represented by the Bitsmendi anticline. Like Greater Caucasus the
Lesser Caucasus is the double wedge (bivergent) orogen. The frontal part of the
Greater Caucasus pro-wedge (the deformation front) is represented by the
Bitsmendi fault-propagation-fold and the frontal part of the Lesser Caucasus retro-
wedge is represented by the triangle zone with the Kura foreland basin in-between
them. The careful analysis of the available data and obtained results has revealed
that in the frontal part of the eastern Achara-Trialeti fold-and-thrust belt and in
the Kura foreland basin compressional deformation began in the middle-late
Miocene and reached its maximum in the beginning of Pliocene.

The statistical analysis of the fracture systems in potential reservoir rocks is
introduced in the eighth chapter. Available data is discussed and correlated with
our recently obtained personal data. Mainly 3-4 key orientations of fractures have
been distinguished. The fracture corridors which serve as main pathways from
fluids movement are the subject of special interest. The results of fractures
statistical analysis for each stratigraphic unit are performed. Besides, major types of
structural traps respectively to different areas within the study region.

In conclusions main results of the research are introduced: 1. Existence of upper
and lower structural complexes are well-defined within the eastern ATFTB; 2.
Structures are mainly represented by the north- and south-vergent fault-related
folds, north-vergent duplexes and the structural wedge; 3. Fault-related folds are
mainly represented by fault-propagation folds; 4. The upper structural complex is
represented by a shallow triangle zone and the triangle tip is located in middle
Miocene deposits; 5. The lower structural complex is represented by a structural
wedge and the wedge tip is located in the Upper Cretaceous strata; 6. The triangle
zone, structural wedges, monocline and ramp anticlines (fault-bend and fault-
propagation folds) should be considered as prospective structural traps for
hydrocarbons.

32



