0356d Xo35b0A30R0OL Lob. NHOKXOLOL LOLIKRIVOB() J603IALOSIBOL
ORJILSBRMI XSbIRNOIOL Lob. dIKXMBOOL O6LAOB IB(

'd®()350)o 3®JS IR0

A. JANELIDZE INSTITUTE OF GEOLOGY OF 1. JAVAKHISHVILI TBILISI STATE UNIVERSITY

PROCEEDINGS

2020




03563 X530b0F30ROL Lob. MIOROLOL LOLIRIVOB(M IJ603IGLOBSIBOL
ORIILOBRMI X6IROIOL Lob. dIMKRMBO0L 06LBHOBIBOL
8H(M3S0S 3HISIR0. dbOR( LIMOS. 6533. 132

ALEXANDRE JANELIDZE INSTITUTE OF GEOLOGY
OF IVANE JAVAKHISHVILI TBILISI STATE UNIVERSITY
PROCEEDINGS. NEW SERIES. VOL. 132

NHCTUTYT I'EOJIOT'A UM. AJIEKCAHJPA T KAHEJIN/3E
NP TBUJIMCCKOM I'OCYJAPCTBEHHOM YHUBEPCUTETE
M. UBAHE JI’KABAXHWIIIBUJIN
CBOPHUK TPYJOB. HOBAS CEPUSI. BBIII. 132

05(M350)> 3®IdIR0

dodm360¢m0 5¢m97b5600M9 2¢s69¢c0dol bsb. ggeaenmgools obbdodwidol
@s50L9800056 95 femoborsgolbsdo

PROCEEDINGS

dedicated to 95-th anniversary of Alexandre Janelidze Institute of Geology

CBOPHUK TPYJAOB

NOCBAILIEHHBIN 95-/1eTHI0 €O THS OCHOBaHUS UHCTUTYTA reoJiornu
uM. A. /Ixxanenunase

Thilisi odowobo Towmwmucu
2020



ISSN 2667-9213

(905JBHMM0  g. 35dyMgerody
L6930 M 3MEga0s:

o. 06539, . Bgbagaros, 8. 35350509, B. 8s0l5dY, 0. 3939605, 3. 335H3M0,
- 0960dg

Editor I. Gamkrelidze

Editorial Board:

T. Tsutsunava, D. Shengelia, M. Kakabadze, F. Maisadze, M. Kekelia,
V. Gvakharia, G. Beridze

Pepaxtop WM. lamxpemunze

PepmaxiimonHas Koyuierus:

T. Hymynasa, /I. Illenremma, M. Kaka6anze, ®. Maucaznze, M. Kekeus,
B. I'Baxapmus, I'. bepupze

9396BgbGJd0: ggmem.-80bgM. 393609653505 MJGHMMO, 3HMBILMEMO 0. mBobsdy
390e.-00696. 893609690505 MIGHMM0, 3OHMBIBMOO §. F509E5330¢0

Reviewers: Doctor of Geol. Sci., Prof. T. Lominadze
Doctor of Geol. Sci., Prof. G. Magalashvili

PerensenTsI: JOKTOp reos.-MHHEp. HayK, mpod. T. Jlomunazze

JOKTOp TeojI.-MHUHep. Hayk, mpod. I'. Marazamenin

03569 X93900d30¢0l Lob. MdooLOL Lsbgerdfoxrm MboggmloEgEoL
5¢9dbsbMg x9690dol Lsb. ggmermaool 0bLEoGWEo, 2020



LO®HIZ0

0. §96s3s. ORIILO6RAI XobIRNIOL LOLIKRMBOL dIMRMBOOL O6LBOBIBO 95

L.P. Gamkrelidze. ONCE MORE ON THE CHARACTER AND VELOCITY OF NEWEST (NEOTEC-
TONIC) AND RECENT MOVEMENTS OF THE EARTHS CRUST ON THE TERRITORY OF
GEORGIA. ...ttt st b s s b et e a bttt aesaesae s ene e 13

©. 9963905, 3. F030b65dg, ®. Jfmbsgs, 3. dgM0dY, 0. xs35b0dgz0mo. d3TINOLS K> NS 353J-
60LBS0SL  ‘FBIGORISOL  39@OLIIRSIRIK0O  (M@0)(Md6IOLISOL  AIdOMEIR(O  FIBSIM@H-
BODBOU GIBOBTD.....eeiiiiiicici bbb 26

3. 35390509, 0. 056M0godg, 0. 35350599, 0. 39¢93BHM0IZ30o0, @. ibBgs. SHOR(O B(I65GIFIH0
R3LO3RID LOIOAMZIRML S3BIMHOL  SOMLB OB 03GSBO0LS RS LIROZIGSIAGO 1II3J6-
BIBOL GIBOBDD....eiiiiiiiiiii bbb 37

@. 850L5dg. 30BILE@MBIR() MI3RI6IBN RS 350106 RO35FINATOIRO RS6SVRIIN Vod-
FUIBOTTOTDN.c.ieeeeee ettt ettt st e bt et et et et et et st sane s n e e e et e et e neenne s 52

U. 39399005, 0. 39390009, 3. sbsM0560, b. 3sab0dy, 0. 3839609Msdg, 3. WMdH60dY, b. Fmxabsdy,
3. boM5b0d30o0. 3533550060 LSALAINO  BIARMBOL  (MIAHM-335@G-8G0AILIRBORIAH0
0535%6355 RS MIOML 3MBHIBG0SRN (LOIS@MZIRML BIAORIST0)....eiiiiiiiiiiiiaee 66

U. 3939900, 0. 393900, b. 353600y, 0. 3839609654y, 3. Md560dY, b. BMRbsdy, 3. bsGsbodzowo
dd66000  3MKRIRNO  (MIAH(M-335®G-3G0@ILINBORIGHO  8535R6IBOLMBOL  (35335L0MBOL
LO3bAIN0 BIGRXMBO, BLOTIAMBIRR))....eiiiiiiiiiiciciiciceee e 78

@G- 90b65330qm0, g. 965605830q00. LOISANZIKNC)L  FS03M3IAN  LIGOOL 65ISALO (A6 b-
3JS0L 3S6300)OATENL BGOSR TA VB ettt ettt st saeesaee e ae 88

3 39953009, 0. Gmambody, 3. 9ydgY30, 3 Wmdgsbodg. IMGBIEIAN 35dFSBHNHIN  KMIO
FOLOBOL BB I TNttt s 103

9- 35M035830¢00, 6. 3MdsbOdg. 35335L0MBOL LSALAIMNO BIGKMBOL JZIRSBGIGGIRO BR()-
‘dIA0 65RIFISOL VOAAMIISOL 30AMBTB0..ciiiiiiiiiiiiiiiiiii e 110

0. 3000560, . B3ds®305. 35335LNMBOL  dOdAS-KO30L BIFB(603IGH0  HMIBOL 6SC)IES
LA IIBEIBHS IRND65®IISOL GLIBGOLVIROLS RS AOMBOL BIMBISOL dSLVZA0S.................. 117

. 3589godzowo, 9. 30ges830eo, 6. 0g3MMsdzoo, m. MsBIsdg-dMM30830eo. &IJ-
&M603IDH0 06RI6BSGOS RS 3oLDS6 Rd53SFINMIS IR LA IISIMISOL M B(M-306035-



- 950LYMsdg, 0. BeyMbody, J. 290568300, 3IR3S6 35BSMS BISHTINOL (dOBdIdOL FIR-
35969M0 35L030) LAASBNOAMSIBNS RS 3ORIMAIMBAOIBVNI .t 145

0. %335508300, 3. 89039, LOHOL LIGOOL (35835L0MEN) BSNIGD FSdFSBGOBIBOL SIBE)-
BOMIIODOD oo eeeeeseseeeeses e ess s 157

5. 30g909M0dg, 3. 339b5M0s, (. 505, J. FMOPMEosbo. d. MIOROLOL LSOIGHMORMLS RS
35306 @50MBISOL bMINIGMO JNAHNMSRN FSIOLGA@SROL LOSZBMIMBSOR() BH@S6LIM@-
GO0l b3SIAO00) R5306dIMIBOL bOIMOLLOL GIBOIBIEI ... 169



ORIJLI6RMI X6IR0OIOL LOLIKVMB3OL 3IMKRMIOOL
06LB0BIB0 95 YROLSO!

o. fmfimbsgs
o¢v. 3¢369¢0dol bsb. 3geaermgool oblbhod o

5e09dLsbMg X 96gwodols Labgermdol ggmermyool 0bbEHOGMGHTs yMdgwo gbs gobgwrm
OOED sMIYOOLS MYIIEY I, F0bgEs35® 0ToLY, BIMT FodMOIMS 3MWOGHOZNMO oGS~
30bdgdoby s 93mbmBo3MMmo 3OH0DolYdOL, MYRMOIGOOLs S MYMMYBODO309d0L MmO
39600930, 030 YM39wm30L MHRJdMS Lsdx3bogHM 330930l S FIMEMyool BMbEITIbEHMMO
0L3030bgd0L 25630056M9d0L (396GHMS® - 3ol MM LodgEbogMM-33w9300 IFIbYdIEgds
390300l ©s2d0. 030 3JMMA0IM0 3OMBOWOL 30603910 bsdgbogMm-33wg300m0 ©HgLg-
0 g0s 0gem ymgoen bl z-do.

gm3z9e bmo fgaofodo, s¢gdlobyg xsbgeodol bobgarmdol agmemaool 0blEodwm-
GobL MO0 LEOMBOWIM MIMOYMD ©395300M900m, 458mEOL 0bLEHOGHMEOL Lsdgaboghm IHm-
oo 309000, BosE F905h YEBHIMMEBOS FMMbOHMBOWO 0BLEGHOGMGHOL 3O EJIwo olGM-
605. 0bs 2500535300 53 BHMOS305L s F30b3gOL YMIEMYdS 0bLEGHOGMEHOL dglobgd
O™ 500Mm©Y ol 39MH0MEBY 3535530 M. M35, Im3egE 5063 dg39b9d0 0bLEBHOGHMEGHOL
Dol mb 353806090 JoM0Ms© FM3egbgdLS s MMM,

©9530fjols dgalbfogerger 993609693l 35Go dmgbligbgdom, v ggmemaom®mo 33¢930L
035bsBOHOLom, M38EYbs© HMOM, 3535 xgOMZE s BsobEBIMILM 30oyMbL Hotdmo-
396L B3935 B30l IMdOWMMHO LoMEHYwol 35335B00L BgadgbGo. 59 Mgy0mbds, X96 3093
99-19 Lo3960L LLsHgolido doodzos 93MM3gwo 396gd0LdYEY39E OO0l YIMmOEMIds. gdlvIEo
159360l 20-0560 §ergd0sb 30 LodoMmzgumbs s dolo dmBoxbs3zg BHYMHOGHMM0gdOL FgmeErm-
3060 539879 9g30L BOLEYAsEH¥E TglHogsls JsMMZgWo FgMEMygdos 99mEbab.

939960L  93bmTo30l  9630m56gdsd dmgao Mogo 3M5dGH03MNwWo Ls3oMbOl 25sFMHOL
BoFoMmgds Fo0dmazs. s0 dm®ob, gom-gmmo 9603369wm3560 5dmEsbs LolisMagdwm foswo-
Lol 833905l 9GHgdMs, B33, s30L FBGOZ, IMOoMbMZEs FJMEMAOME B0TSMMEGISMS
BoOOM B39dGHMoL IJmbg LsdgEbogMm dsBol G9gddbsl. FodmFMowo godmf3930L 335335,
36OMg. 5¢9Jusbtg x9BgEodol 0bogos@ogom, 1925 ol 25 ©g39339OL, MdOEOLOL Lobgen-
dfogm MbozgmloGgBol 39mEwmyools s 35gmbE Mmool 350090l dsBsDBY, RMIbEs
30093 390mao0l 0bLEOGHWMGO. 956 3Mdgeo s bagmzog@o abs gobgwm, 30Mg oligg mogol
d0mdE06 1b03zgMHLloGHIBL IMdMMBLIdM©s - 1941 (erosb ogm Lods®mzgarml Ll dgzbo-
9690505 535009900 LoLEBYdsdo, 2006 Herosh 99399YBMIGOMPS LOJoMMZIW ML Qo650 gdOLS
5 39336096900l LdobobBM™UL, bmerm 2010 ferosb 30 0lgg 03969 X 935008300l Lobgarmdols
0d0obob Lobgwdfozm MbogzgMbo@g@ ol 893swqbwmdsdos.

3900l 0bLEOEGHMEHOL 300390 39(36096-056583MMAYd0 093696 Segdlobeyg X ob9-
wody, ®mdgeoa s1939 0bLEOGHMGHOL 3063900 POMYIGHMOMO 0Ym, 35WOLEBMIE] 350Mb0os, yomM-
30 LAOMbM30, bmg Yoxzgosbo s oM {mewm30dy. 999yma iergddo, 0blEGOEGHWEO MsbEomsb

6



03590MS SHBWPsHBOES 3900MJI0M Y, FgLodsAOLOW, BIMNMZIOMPS BsdY3609MHM-33Wg30m0
33smdol dolidEod9003. LHimMgo 4gmemyools 0bbEo@EwEoL foswdo 8904dbs 3bmdowo mgom-
3g4mBSO JoOHMIWO FJMEMYOMOO ZMEs.

3900l 0bLEGOEGHWGOL boba®mdwoz0 obEBHMMO0L obTsgwMdsdo, Fgmemyool dgiEbo-
9M900L 2963000MgdsL gALEbHYMHGdM©s 393b0gMmMs OO M0, OHMIGE™MS BsTMBLMZEGES,
om0 35(ob sfgmols s 3093990l 3603369 MdOL Tgboxrsligdes, seEdsm, (35039 IOM-
ol 30dEgbss LoFoMm. 29mEmaool 0blEoEwEOL Mobsddmhmdwgdo ymzqgwwmzol oo dmfjo-
f9d0ms o B5000gMH9d00 IMoblgbogdgb o0y LobgErgdl s VOMLYMESE 585LYdG6 oo Boge
993609090530 9@ sbow Mol Hzerowb.

0bbGoGMEGdo bsdgEbogMm-33wg30m0 FMTomds 080530m39 G0dEOLBIMYMdS YgMEM-
300l MP0L BoMmM B3gBHO0m. AoLME0o Lom3mbol 40-056 Hergddo, 0bbGOEWEHTo 339 sOUg-
MBS 15 WsdM®moEGHMM0s o BbZoolb3s odbTotg Lobgermlbm, 0bLEOEHWEOL MsbsddM M-
0 3096 d94dboero Mb0o3se Mo IMbMAGMsxz0ME0  35¢gMmbEmemmyom®mo dxHgmdo s d0Es-
60 139305 IHO BOBIWOMMY3S.

5@9gbsbMg X 96gE0dg Lsdg360gMM 330g390L LEAMHE0YMIR0LS s 35eJMbEMWMY0sdo
0000530039 356L539MGOME Y)MHOE®GOSL IMDS. 53 J0ToMgdom 0bLEOGHMEOL dg;5-
BogMms 3093900 do0sb 3603369erm3zs60 ogm. 89dgamaddo, LsdgbogMm-33wg300m0 sdM3S-
6900l oxsMmMMYdIOL 250m, 330935 o0fYm bbgs scRgddos. LodosMmzgwmbs s JmEr0sbs@
39335600L $9dGH™b0o3MMo 5398 qdol Jglfagesl s dobo Bsdmysodgdol 4gm©obsdozmn@o
30603900l goblisBmzMols 515939 30039ebsMOLBMZ60 360339 Mds dogbods. 0blodmEdo Bsdm-
45¢0d©s 3E09MH0 39GHOMLWMY0MH0 13es; 53 0FoMMMEGd0m Bsdg360gMHM BsAMMIGOO s~
MQE ©OEO IMbs3M35605 353356001 3MOLEHIW0b03MAoL Fqlfogerol Loddgdo. goliyaro Lomzmbols
30-0560 {09906 0bLEBHOGHMGHT0 4963050 sbsEro F0TSMMMEGdS - 35¢gM3Y3bMEMY00,
bogom 40-056900L ©oLsfgolosb sofigm LolEgdo@demo BMbsgbGIMo 3393900 FobgMs-
©WMy0530. 3565w 06¢IBLOMMs© FoMdmgds WomMMEWMa0Mo 33¢093900. Ima30569-
d0m, LAY3BoIMM 33093980 LobMRJIM FoomolgEol ggmEmaool, Lsds™YdoL dgmdodools
@5 0DMGHM3MOMH0 49Ol J0TSONYWIGO0MNSF J9B30MMS.

95 ferols dsbdoenbyg, 0bLEGHOGMGHOL 3936096-056509()MTgdTs Fowsww mbyby Tgolifoz-
gl LogdoMmM39eMmby s 08B Mga0MbgdoL 4gmEMyns s FoMgdMEo dg9agdom dbo-
9369 m3560 30000 990Esbgl Bmaso® pgmemaov®o 39360960930l gobgzoma®mgdols baddgdo.
3963dm, 30535¢M0EbM3560 Lsdg3609HM 65O M0 F09dM3bs 39MEMWO Boergdadol LEGHGMsGH0YMS-
305l O 35¢MbEBHMMMYOL; YGHIMMS© 0465 Fgbfiagerowo 3owgmygbmMo s bgmyqbmemo
650094900l LAHOGH0M980s s 35IMBEBMEMY0s; LodsMM39gw Ml dgbMBMmOO s Jo0bmbMm-
MO0 6594930l BomboliGmMo 33eg3990L Logwdzqgw By, 99 MYR0MbMmo s Dmbsgrm®do
LEHOG0YMOB0MEo Udgdgdo; d60d3zbgarmzsbo 33093900 Bo@oM®s wommemaool bggmmdo;
99LH93w0 0g65 LogdoMm39wMmb BBbYOMBMMOO 3w 3sboBTo s WsEYgbow 0dbs Bolio yobz0-
056900L 356MBBMB0gMds60; TguHogzwrowr O MMM 04bs dEomEgbw®m-dgmmbgmwo
650094900l 3630009 3Hgd0; 39GHOMW M0 © F0bgMHIWMYOMMHI®© IGHIW IO 0gbs Tglfoz-
oo L5doMM39w ™Mo JoOWYOL, Ermdols, bErvdobs s 3933580Mmbol 3MOLEBHsWMO Fslinggdo s

7



336M9m39, bbgs 35103900 LodoMmzgwml dmdoxbsgzg GHgM0GMM09dBY. odm33w g 0dbs dgbm-
35060BMmHo 3sd1M0 0bGHOYDB039d0L Bogmogmo Tgabowmds, 3g@Mmygmdodow®o s 9bg-
A0 530L90MGOJI0 S S1530, oAJBO 0dbs 9ESFMMHBODBIOL O™ s bobosmo. Tgys
1:200 000 3sLdEHo00L  ,,393395b0Mmbol  Mgyombmo  g@sdmOHBoBIoLs s SEP3MEMSAYO
3M560E™0gdoL“ @ ,393395b0Mbol FgESFMOHBMPO FMEMT5309d0L“ M93930. FoMIdMEo 04bs
9600369m3560 890093900 ©9a0MmbMo  4gmEmyool, G9gd@mbogols s bgobdm@gd@Embogol
3035MHMME9d00; 9HOEO  FIMEMYOOO MJMOHO0L — Bowgdol  GgdEHmbozol Logwydzguwby,
d904abs  39335L00Ls s BMmIoxbogg M9a0mbrdol gm©obsdozMMo g3memEool IMmEYEgdo;
d9o 1:500 000 3sbd@sdol Lagdo®m3zgeml AgMeEMmPOMo (935 s 53539 oldEHdOL LodoGom-
39@mb Gdd®bogco G3s (30ZHYWO 39OLOYBO, JHOPYW > VbaEoLY® 9bgdBY); ©IHS-
s 0dbs Iglfogerowo LsboMygdwm osmolgmeol Ledsmgdo s Fosbsdm3zw0bgdgdo
LodoM39ML FJMHOEHMM05DY; 09650900M0M39 3H9gbmEma0gdol godmygbgdom, dggs 1:500 000
3obFES00L 35335B00L FgBOTMPBMEO B35, 530939 Lb3gsILLZs FoldEHdOl 30TBOVICO Agm-
WMY09M0, 39E9MRgBMH0 S 35egMm3M36MMHo H3900 b3sILlbIs LLdsMYdOLy s Fog-
60560 H50mbgdoLm3z0L. IM35¢0 Herol 496853wmdsd0, 0blBHOEGHMET0 80dEobstgmdos 3g3wg3s
950069330 mJOH™mU, 39MHEbEoLs s dBomOGHOL d993390Md0LS S 3MBOEOWOMIOL bs30MbYdME
0535300609000.

0bLEGOGHME0 godmb3gdl Lo3Mmse 3gHome 6309 3MM©MJ3osL - 1932 (ierosb

939 353Mm03s 39MmMyo0l 0bLlEHOEMEHOL dMMIgdol 132 GHmdo. 3gmemyool 0bbEo@wEds
3M590mbge »dsb3obdms LsgMmMsdmMmOlm s 5EROWMdM0Z 3MbIYMY63093Ls s Lod3Mbo-

d90L. 530l dbGO3Z 30, 06LEHOGHMEOL 393b0gM-065FdOMIgd0 sJEH0MEs© Tmbsfogmdbgb
Lbgoslbgs badgabogm wmbolidogdsdo.

3900l 0bLEOGHMEOL ©59gbodg Msmdol JoghH Bo@sMgdveds bydgabogMm 33eng-
39005 JoOHMM 49MMyoe 13Ol BogMHMIAMMHOLM 5©0MYds BMm3m3zs. dbmgwomdo (bm-
00eds d93609M3s, 53509303mLTS 30gd@™MEM boobds 50bodbs, MHMA: ,,dbgos FJoRoLM JoOmmewo
39MMYoEOHO 3oL, JoLo 1o MOMBdOL JogH 5GS FoMEHM LOJMMNZIWMU, 55TJE 39335B00LS
@5 9O 5¢39M-3085¢5M0 LM EHYOL FgMEMm0sdo dg@sbowo fiaerowols 3603369 Mmds*.

05650 249Mm Mool 0BLEBHOGBHOL sOBYOMBOL OBEHMM05d0 4953005M9d0L, [o®Ds?gdgdols
5 G00f93900L 256M©s, 8d0dg 396MH0MEIO0 0Ym. LsdFMmMs 353060l sdol d9dgy FoMdm]a-
boaro bsba®mdarozo 93mbm303796H0 s 3E0GH03M0 3OH0BOLO bgAsE0ESE s0Lsbs 0bLGOE Y-
AobL 396300000905%7. 0BLAHOGMGHOL doxgEHO FbMEMmE IFod bgeRsligdls s 30IMbsEIME
3905BsbsEYBL 0M35¢olobYds. Fglvdsdols, Fo@IM0IMO-Egdbolzemo d3BOLS s bFMS-
LEAHOMIGHMOOL 2ob30m0Gds, LOGMHMSTMMOLM YMHMOYMMBSTIOMIWMOOL TYSMGOS s, M3
000535600, boERIBOS 390MJO0L DI BoJBHMOM035© T3 GOIO 0Ym. 5T SOF v
M3y 3960H0MmEdo, ®omgdol dm0sbs dmodsgs ol JoMH0MOO 3563560, 0l LoyMYbo, ML
3900l 0bLEAEHOEMEHOL FM635¢(e05b0 Fdomds S ob3z0mMsMYds 9YMHBMOMP. IMMoEv-
5@ 53390 S, DMy 899dmb3z93590, LogMOOMP FdM30s IFYMdMOEILE bgrbsfgm-sbs-
396900, Bsdmodoes 0bBOILEHOWIEHMMS, 560 0ym bog9eg Lsdw)domgdols Bo@o®mgdols bodrsegds.
052650, 53 Yz9wsbHg MROM 3dodg 0ogm, 93mbmdo3MMHo dyMIsMgmdol 4sdm, obLbEo@mEds

8



Q535695 5bosBMs 39MOL3YJEH0MWo 350Mgdol I60dz3bgEm3s60 bsfoero. dombgwsgzs sdobs,
0bLGoGME0 85063 53039 gd©s 39dmdsl 530L0 IMROL FMY35M¥o s 0BLEHOGHMEOL 35¢)-
om0 9o BBl bobrxby.

50558500, 39 Mool 0bLEBHOGMGHT0 33t93900 J0IEOBIMIMBL HgmeEmyomGdo d9i36096M9-
00l 00mgdol yzges J0oMmMEgd0m. 0bLEOGHMEG0 Bbd30mboMmgdL 6 Lsdgiboghm LG Mvd-
AMOMo gohmgmeo: 1. BHgd@mbozobs s Mgaombmeo ygmemyools, 2. LEMIGH0RMIR00LS s
35¢gMmbGHMMmyo0l, 3. 39GHMmMEMA00, 3w 35bmemyool, JobgMowMmyools s WOMMEMYO-
ol, 4. LsbaGYYdM [osolgmErol ygmermyools s 39mdodool s 5. oMm9dml 330l Fobym-
3090900 ©d 6. 39N MYPOOHO 33¢0g30L 3MI3EJLIOO ISBIMOSEHMEOS.

2015 §erosh, 0bLEHoEGMEHOL sbsddMMIgdo 3mdsmdgb Lodo®mzguml gobscmwgdols s
39360960900 LsFobOLEMML JogMH IE 3039090 10-fierosbo bsdgbog®mm 3HMgdd ol - ,LodoMom-
390l ©9sdofiols JgMdol 5393w9egdol, d9abowMmdols s GH9dE™mbozMMo IBMMTs309d0L
33935 5 35096(oM3MIMO0L 356MbBMT0gMgdoms 2odm3zwgbs 39335L00L 39M0bs5303MG g3m-
©@3006mb  35300MHT0“ 2oblobMM (3090 gdWs®. 506060 3BIMYMHTOL RoMAWgdTo 3ZWg3s

bmOE09wgds ©39gbody J393Mm9dEHol dobggom. 39dm, bmMmE0gwgds 39335600l Mgy0-

mbol 53530 O SO0 39ME0bsT03MMO 9g3MmEMEool, GH9ddmbozmMo LEGHOWIGHM-
6900l, 8500 ImMOL FoM057900l, §oMmdMTMdoL 8gdsboBdol, gsdofiol JgMdol vsberglbo s

056599060™39 3MOH0BMBEIMOO O 39MGH035¢M0 FMdMMdgd0L J0doMr09gdol, LoBJsMOLs
5 1goLidM9byMOMIdIEO M3939d0L Tgufogers; yMdgergds Fo3Mm @S d03MHM BsdsMbo MmMYs-
60900l LoLEBYIsBHOZOLS s LEMIBHOYM>BR0Mwo I60336gEMmdOL Tgufogwrols Bogmdzgwby, Lo-
JoOM390ml BbYGOHMBMMOHO 65¢gdgdol IGO0 BOMLEBHMEGH0YMIR0MO ©bfowgds s
om0 35¢MAIMYMIBOMWO 33¢0939; BMOEF0IW©Yds M90mbro 99@sdmOmR0BIoLs s o~
60GHom3MmIMdOL 3MMEgLgdIOL 39GM™I0bIMsMYOMEO, 39mJ0d0MO ©s IMIOHMbmEMIOMEmO
dgLhogams, Job6gdol Ho®mdmImMdol 49m©0bsdozMo 306MHMdBOL obloBL3ZMmY; MEbmgen 3mmg-
39006 9O, M965dgEMM3g 535MOGMMOLS S BBl MobEglio FgoMYOOL Fodmyg-
69000, 3009305 IBNMLEHIOIEO Sb53MOM030 J0bo390900 35335B00L Bbgsslbgs Mgyombol-
30; 30800bsMgMdL sbsengdo @s 3@ 396MM0 Jo6gdol 39GOHMEMAOMMO S WOMMEOMYO-
260 3309395 bM 3090905 FoadvMm0 s F5BFoMTIMIMOOL 3OMEgLGdOL ygmdodomemo msz0lg-
06993900l 5 FYBHOIWMMO O 3M5TYBHOIWIMHO BsdSEMIIOL A9JMEMPO0L 33¢93s. 3936y
b569ddo, obLEIMMMIOMWO YMMOEPIdS JIMBS MmJOHML  LEdIMIdOLS S FoobysdMzE0-
690900L dgLfogemsls. 99ddboos s 985959553 AMAGLEIOS BIMIO S 3JOOETMIOWO Td)o-
900l gMEMYo6-24969GHwIO0 s Lod0gdMm FMEYEGdoL F93mT5390s, BMLEBHWIdS 03050 S
23998963 MM0 9099963 gd0L 393039930l 396MBBMI0GMG09d0 ©bsEgd o Toadme Jobgddo o
0b9ds dsbgmwo 603009MH9d0L [gomml 3bgds. dmem s0gMeEo ferols 2s63s3wmdsdo,
0bLGHOGMEGHT0 b3 MMMGOMWO YMMsE®Ids 9J(393° 93N MPO0L 3OMdEYFgdL. 0bEHIBLOMG©
9080656MH9MdL 93mmyocs© 3bgwo FgmGowgdol dglfogws, HMIwgdoa LsdomMm-585d0E-
0909 IM9H39w MDD - LoloMygdm Fosmoligmeol dm3m3z9gdsle s 3983853905050
05393806090 0. Bb3505Lb3s MMY60Ds30gdMB sb5FIOMIMdOL LoxmdzgwDg, Podcmgdw-
o5 36083693560 33093900 LodoMmzgeml Lsdmsdsbm Fomdmgdol bstbgbgdols gow3b9-
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09gmxzoby s dsmo dgmegmeo bgwgeol bsbom godmyabgdol ybgdol 9998og90sL0s6
05393806M900m. 2000 §erosb ©gdg, 3080bsMgmdL Lods®mzgerml 5335EHMM00b, 1939 do-
6569900l 5mBob fyaols s BLIGMHEo bogngdgdol ddodg dgEewgdols s Bogomdols bsbdo®-
09odogool 899339 ™MdoLs s gobsfowgdol 33935, LsdMgfizgwrm sm30Lgdol Jobboom,
139305 Ms© Fgobfagegds dofiold3gds Fywgdol HglmEmlgdo, dsmo 30MHMJ0dos s 9IMEM-
309. 300MOHMYICMY0YMH0, B0D03ZNM-J0ToMEMmO s 93N MRG0 IMbs3999d0L Loggrdzganby,
3949600 dmbszgdms 35630. 0bLEOGHWMET0 ©s3MTs30s 930 BEZoL Bl YMYoMOYYseds-
ol 39Mb399d3H03900 ©s Jobo sIMMYdOL 9BRIJGHIO0 8g0m©O. 2013 {eroEsb, oMgdml RoBo3We-
JodoMMo  33930L  gobymBoEgdol ™MobsdIMMIGEms X3RO . MdoEOLOL  BHgMOGMMOOoL
Lbgoslbgs Bmbsdo bdsrmdol mbggdls 033wg3U.

3905 1Ix3b0IM-3309300 Bodd0sbMdOLY, CBLEHOEMEGHOL MsbsdIMMIYdo 3035
9mbsfogmdbgb olsdBHod M Lobgwdfoxm 36MHmgd@gddo, Moz LG 3Mdgegds. obbEo-
AMGHOL 5659dOMIWGI0 5B 5M050 BsOME0 LogMHmsdmMolm bsdgaboghm mbol-
d09%90d0 s 534300 3OMRIBOI0 3538060900 FMBWOML 5HSYOD Mb03xOBOGHIEGMD s bodgs-
6oghHm (3963HO56. 0bLEOEGHMGHOL sbsddOMIdOL d0gH FM3M39dw0s IMS35¢0 LygMms-
dmOobm s gMmgbmaro Lsdgboghm aMsb@o; 393609690l BoMgdmwo sd3m Labgwdfonm s
Lobgwmdomo 36980930 s KOWOMYd0. 365dTOMIgdOL boffoero 9Hg3s 39oMP0H TMMZs-
09mdsl ®doEolol Lbgsslbgs «boggmlodgGHdo s bgwrddm3s69wmdlL LbydsaolG®mm s bymd-
AMO® 009d90L.

5055050, 29000l 06LEH0EMGHT0 InE3sgmdlL 11 g3bogMgdsms mdEMMo (8500 ImMob
2 5350930300 @ LogdsMmzgerml dg3bogMgdsms gMmabmwmo s3509gd800L 3 §9360-30M913Mmbgb-
&0) s 27 3936096H90sms 3960005E0/53500930wM0 MIEHMMO0. GHMIPOE0s©, 0bLGHOGMET0
01693056 9HsEIYIBMHs 350MYdO0.

2010 el 0bbEGoGHMEG0 893005 03969 X935b60830¢0l Lob. MdoErOLOL Lobgwdfozm Mbo-
3960L0@9GHOL  905009bcmdsdo. 35d0b, 893609M9d0L Tglobgd sbsgro 35bmbom gobolsbwgzMs
Lobgwdfoxm 300030l 9Hm-gHmo 8mogz500 53m356s - LsYEbogMHM LobEdol Msbsdgmmag
990l Gglodsdolo@ 29630m56M9ds. 00 JoBbs olobogl 993609M9doL gobgzomsmgdsls dom-
gl bogobdobsmmgdwm ©sfigligdmgdgddo, Mog 33¢930Ls s LBsLFsgw ™ 3OHMEgLboL 0bEgMs-
305L 98996905 @S MGl Fobs0IGdIOL 3BIMAEMSTGOOL LBogMHMSTMMOLM BOLE YLD MO39~
05MBOL bomolbol 2omdxmdgligdsl 0035w0obfiobgdL. MLv-Ui ©od390YdMYOS0 FoILZESa
396339790 (330003900 359m0of305 0bLEHOGHMEHOL Fos LEM®WIGHWOWME dmfymdsdo, MMI3S
15393609MM-330930000 L5gd05bMBOL FoToMMNZ5d0 HSOLMEEHMEBO EOTMY30YIOXMDS F9bsEI-
Bmbo.

3900l 0bLEOEGHMEHOL oLGMM0sdo gMm-9Mmo 8dody 3gMHomo gbgds 2012 Fgerl dob
39005935658 3063560090 F9bmd0sb 3. 9e0gdodz0eol Lsb. BoHB03MMO s MGY6Mwo Jodool
0bLEGOGHMEOL J9bmdsTo. 0bLEOEGHWEO 296mMo3Ls Ymxowro JodoMEmO EISdMEMSGHMEM0gdOL A)ymd-
0056 259mlme, MIgEHgl 999mmb393580, 153YFomE SBLMWYBHEMS® 25TMMLHYIRI MMobgddo.
3905 530bs, EIIMBEIOLS S BHEBLEMOEH0MIOOL 3MMi3gldo 36083690 M3bs sB0bEs 96
L59MOME odm3005 IFYMdMH0EIb MBIBOWO bgwliofym-sbosMgdo s 535G MmOl bofo-
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o0, H0sBEs 0BLEHOGHMEHOL B0BWOM™MY3s3. JU (33O gds BIROGOMMOE 50LbY SMgM3Y,
0565006039 md M5 dMIsMgMdIBY3.

901H9535@ 3dodglio 306MHMdJBOLS, 0BLEOGWGHTs 2o9aMdJws BsdYEbogMm 9o 035BY
9domds. s 99009y, Go3 2015 Herosb LogMdbmdmo 2s0BsM©s 0bLEBHOGMGHOL dOXIAO,
dobo LablMmgdom 2569g3mbEBHs LbsdMTsm BIOMMBO S SVO0FMNOZS MbsdgEMOHMZy 3MB30Eg-
Mo s Lomgoly Ggdbozom. 2o6MgdmbEs s dmghym 4 WsdMOSEGHMM0s, d9dgboe 0dbs bawm-
Lofigm-obsaoMmgdol  mobsdgmm3zg dmEaErgdo, Tosero  MHgbBmE300L  gargdEmmbmeo
3M0DBE0Mo s 30bgMoaMexg0mo JozMmbizm3gdo, webwrglo GHodol Lydwogg OB,
3b650GH03MM0 535M5BHES, LMY SMW0FMMZS 3985TPOEMIOIIO EIBMOSGHME0S. 5Tob bo-
B1939@BY, F33gor0dEs 5b3wo LAHOYIGHNOVNWO JOMNINLO - FIOWOFOYMO 3330l 3T3-
9gbYOHO BdMOSGME0, LEIF 965EO0EHO3 MO 33¢93930 F0FEODIMYMBL MBsTgEMM3g LiEsb-
©MEJOOL glododol MbYBY. 50b0TbEO WdMMSEHMM0S 1154939009bM LOELHogzEM-3MogdEH03wMe
05Dl Fommoygbl LEBHIBEHIOOU, TogolEMIBEBHIOOLS S MJBHMMIBEHIOOLMZO0L. Fgmemyools
0bLEBoGHMEGdo 990035 F03EObIMYMBL  ToEHIM0sMM-39db0lzMMo BdBOL Asbsbergds o
06305 BH OOl Q5mTX MdILYDS.

0™ 10 ferol 396353wmdsd0, 0bLEGHOGGTS 50b0dbs 4 0980wy 5 BsoGIGS 2 LogMmsdm-
Gobe bsdgEboghm 3mbx3gMHgbE0s. 0l MYYMWIOHWIE 5BHIMIOL bsdg3bogmm Lgdobsmgdl s
54305 IMbsfogmdl mlv-ls doge MmEmYI60DBYdIME yg39ws WMmbolidogdsdo.

5@9dbsbMg X 9Bgwodols Labgarmdol ggmemaool 0blGHOGMEHL sd@GHo® Ladgibogmm
154305635y J0mOmMYdL dMwm 5 ol dmbs399900: 893b0gcM-056533MMAgEms doge domg-
0005 9 drms HMLMegzgerol gHmabmeo LsdgbogMm BMmbools s 5 LygMmsTmGmoLim bsdgabo-
960 BMbIdOL M6EJd0; 2obbmMEogm©s 34 Lodgaboghm 33wg3s; LogMHMsdMMOlm MIRIMO-
9050 FMbsegdT0 459md399bs 93 LEOG09, 2 LEYMMSTMOOLM M35, 7 IMbMYGMIR0s, 1 egdlo-
3b0; 3565896 qdds IMbsfogmds doomgl 108 LygMmsdmcmolicm 3mbggMgbosdo.

396005 Bsdg36096M™ L5Jd0sBMdOLS, OBLEHOGHMBHO PoMTmMgdl Lbgs boliosmol LsdTomgdlss.
39603m@, 0gv)olbdgds: Lodsemzgumlb GHgmodmmool bbgsalbgs 3Gmaowols @s dsldEsdol,
9o oL LogOM39ML FHJOOGHMO05DY sOBYOMEO FYBHOIWIOHO S 3M5TYBHIMMO Bolotygd-
@ §ospolignwol 3930830329600 ©EIGHIWoDHIIMo Fiblz0wdslidEs00sbo 30xMMWo MH39d0L
3902965; 0d0wobOL J0EsTIMYOOL sboAsBMES M©393900L Fglfoges LYol IM0MbYdSL-
056 535300690005 39MEGHNIOOLEHME0 FgbMEOIOOL Fgagbs LosMmMzgWMl  BHIMOEGMMOOL-
305 MRMIM030 3HMIObMEWMyoMEmO s obdsMGHgdomo wgduiozmbgdol dgwagbs s Lbg.
0bLEGOGHME0 SHMO309wgdL FMSZ5EI3OHMBO0H 565¢0EH03E IMABObMYdSL dTbTsMGOYES
RO b3gdBHMmobmzob.

5e9qdLsbMg X 9bgerodol Lobgumdol ggmemaool obGHo@EGHOL (obsdg x9M 3093 YL
(00 30MdEgds, o8 0bLGHOGMEGHOL bgewddrgsbgwmdsls @s BsdgEboghm LsdFmlb doshbos
935830m BEMsGHYH0s 0bLEHOGHWMAGHOL d90YMT Fb30MMYOLMB H3530MGdOm. oIS J0dEO-
6569 LoBgEbOIOHM 3OMYMSA0LYS, GYOL Hobsdg gobgboo As8mf 393900l 3350335, 0BLEO-
AMGHO 3935mBL sbowo, 5@ Lsdg3boghHm mMgdsEozol godm3z39msDY, HMIgeoa MmMogb-
A0Mg0mwo 0dbgds 93994bol 93mbmozol gob3z0msMmgdsby; 0BLEAHOGMGHO BFOMBL owso
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15393609600 3mFHgbE0sWOl Fomzseoliffobgdom, sbgMyml gHmmMdwogo Lsdbogmm mgdsdo-
30L FgLMHMEgdol 365d3H03d MEBMMO O 5RO MdO0Z LdY3BogHM 699dmsb; ol bgwogl boFo-
HMGOSL, MM YOHMOIMHNMDS bMM(30900JOMEIL 3JMEMA00L IMROL Y39es BEMWYJEHMOLDE
Q5 953690039, 390d LgdBHMOMB, M3 oMo Lodg3bogmm 860369 MdOLS, oEYdOMs© 0dmd-
39090 0bLEBHOEMGHOL 93mbMm303MHO F9dmMLogergdol 4oBOIDY.

0bLEGOGHMEOL bgeddm3s6wmds s LsdgEbogMm LsdFm FHBsss IMoLAobMU, dsboboermls
9, LyFoMMgdol 99dmb3z935d0, BobsBLMEMLoE IMFomMml Fbsero MBsFIMMIgEms doge Fgdm-
0535H90M@ 439ws 06m353096O vy LLobBHgMgLm F0booEgdsl b 3MHMgdAL, bgwwo TgmHgml
B9go0oLdogMo 0gols v) Jdggdol gobbmEmE0gWgdsl, o3 BodsMmwo 0dbgds ggmermyools
M0l 356305609d0L39b.

30000l 0BLEHOGYHTO YM3Iwm30l OO YIMIRLIDS JJ3IMEs SBEYIBOWS 35©-
6900l 8m3BYdSL. MBS 500b0dbML, HMI 53bsTgbEHWME 330939080 sboEIYIBOS 350MYdOL
50558500 9MLYdMWO IBOEOAHOL 30MHMdYdT0, 0bLEBHOEGMGHT0 0MFomdgb SboEIYIBO©s gbo-
96900, 5659600 OMJEHMMBEH0 s FooLEBHMBF0. 58 FoTsOHMWgdom, 39doz50 bmMEog-
©90s 4990090900 0BLAHOGBHOL bOEASBOS 35MYd0M BOHMb3gELoygmBs®. 0bLEHOGMGHO
bgl Mfymdl d936096-05650OMgdL, Moo dJGoMMo dMbsfowgmds 300MMmb dsgoLEHMsb-
G9d0bs o EMJEHMMIBEHJOOL BMIBIYdT0 MMM DMYsO, s1g3g 30FOM B3gE0sw™dYdOL
dobg300; 515939 FBoS BIOMML ©H06EIMJLYdMo BEBMIBEHIO0 0BLEHOEGMEGHOL bsdgEboghHm
099850580, GOL Loxgd3z9w b3 F5000 FgbodewgdemdYOOLS s 0bEHIMILIdIOL omgzswofiobgdom,
9mbgds 999ddo dsmo ©slsgddgds 0bLEGHOEGHT0, Lsdg60gMHM LogMBEM 3MMmgd@gddo Bstron-
35 5 1b3g.; 09653960 qd0 B 50056 BsMNMb LEBHIbBHIO0 s FooLBHMBEJd0 boggwrg
15399859030, LosE oLbobo 3MbB3MYEMOo L3YE0sXMBYdOL FobgLZ0m Fo03e0sb 3015dEH03SL.

5e9dusbMg X obgarodols Lobgemdol AgmeEMmyool oLEGOGHWEOL sGBYOMdOL OLEHMOMOS
360390 @5 BLobEHYMYLMS, OIS Fo0T3sEJdgd0ms S FoMi93900m, JodmBgbowo dgabogeg-
0oL LobggdomMs S FoM0 FoliEIPYIIO M35{om. bE3LYdOM BomgE0s, MMI 0PO “YEILILS©
Bgds Lodommzgurmdo g9memaool oGyl bodgbogmm-33wn300 (396G, JobsOAMBL -
450B5L, 300056005 s 3gH0 FMTog0lZb 3L s©gdro.
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UDC.551.248.2(479.22)

ONCE MORE ON THE CHARACTER AND VELOCITY OF NEWEST
(NEOTECTONIC) AND RECENT MOVEMENTS OF THE
EARTHS CRUST ON THE TERRITORY OF GEORGIA

L.P. Gamkrelidze
Alexandre Janelidze Institute of Geology of Ivane Javakhishvili Tbilisi State University

3353 ©osdofiols  Jg®dol  wgsbemglio  (BgmBHgdBH™mbogm®o) s 0sbsdgEMdmzgg FmAMsmdgdOL
bsliosools s LboBgo®ols Gglisbgd Lodo®mggmmmls  GgMoGo®osHy. 9. 399yMgwody. obey, sev.
x369cr0dols bsb. ggeaermgools obbhodiho. s6BYdwo s sbogro dmbs3gdgool bygwdzguby,

3303 39bbomos  ©gsdofjol Jgdol mobeglo s Msbsdg®m™m3zg 3MmOOBMbEHIMMMO ©s
39630350900 Ind6omdYd0L boliosmo s LoBJs®g LoJoMMN39w ML GHgMHOGHMM0SBY.

Once more on the character and velocity of newest (neotectonic) and recent movements of the Earth’s
crust on the territory of Georgia. I.P Gamkrelidze. Alexandre Janelidze Institute of Geology, TSU.
Based on the available and newest data, the character and velocity of the newest (neotectonic) and
recent horizontal and vertical movements of the Earth’s crust on the territory of Georgia are again

considered.

BHOBL 0 XapakTepe U CKOPOCTH HOBEHIIUX (HEOTEKTOHUYECKMX) W COBPEMEHHBIX JIBHKEHUI 3eM-
HOWi kopbl HA Tepputopun I'py3uu. U.I1. INamkpenunze. Hucmumym [eonoeuu um. An. /icanenuose,
TT'Y. Ha 0CHOBaHMH UMEIOIIUXCS ¥ HOBBIX JJAHHBIX BHOBb PACCMOTPEHBI XapaKTep U CKOPOCTh HOBEMIINX

(HEOTEKTOHNYECKUX) TOPU3OHTAJIBHBIX M BEPTHKAIBHBIX JBMXCHHH 3€MHOHW KOpbI Ha TEPPUTOPHH
I'py3un.

Extended Georgian Abstract

3OH0DMb oMo IMdM5™MdYd0 5 3HYIG™MB03MO 353505 bolosmo LogdsOmzgamls GgMo-
AMO05%Dg dglHogrow 0dbs ©gEHIWMMHO s HYROMbMo BEMWYIEHOO s65E0BOL Lodwgoeng-
000 (Gamkrelidze et al., 2013). s©gb00s 5dBH0MMHO M393900 S Foo 30bgdo@03s. oM
5dobs, M930mbmwo BEMWJGHMOHMEOo 565¢0BOL BsdsEgdom, 39MHdME, BB3SILLIZS MW3g3500
B93306900l s 306390 Mool bsmFgdol glfogarol Loggmdlzgw by, dsdm3zwgbowos dsgduo-
95eMH0 3mOHODBMOE MO 399330l dsd35ms WYIMIGOOL MOOYBESE0S. 5ToBMB g, d306M9-
35193000560 M393900L, b633MoEMm3560 965EoBOoLy s Fgmeg Gogol bsmFgdol dgbfsgewrol
15395 g00m, 2odmM3wbowos 3MmOHOBMbEGIMGO 3199330l dsd3sms FgMMg GoYOL ©gMHJIgdol
Mm609bGo305. b5B3969000 53M9m39, b9m@gdBH™boz e @3By ©gsdofol Jo@dol dmdGmsmdols
bog5M5™ J0doMm0)gd9gd0. 0LObo IYIbOE 0465 BsMFGOOL bolosMOL Logwndzqgwby.
39603m@, M930mbol EILgwgm bsffocrdo 9.§. 39Mogdbowo (063 Mx9M96E0Mw0) BomFqdols
5OLYOIMBOM, MMIYOOE 330565037 OOML LogdsMmMzgeml dgwEob BOOEMgmOlizgh dmdMs-
359 8090mgBL. 50IMBsggm bofloerdo 30 3603369 M3560 Yoo9YOWYds bgds RO~
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-503mbogwgmolizgb (Gamkrelidze, Giorgobiani, 1985; 1990). do@dol 8mdGsmdol dodsronvy-
0oL SLgmo (33es MY MOY0 93GHMMOL SHOHOm, drOXMI-ysHBdJROL TomEbgbs bBofiggzol
5OLYOIMBOM 0Ym AIB30MHMBYOMO. FogMsd 9955050, gu IMLEBOHYdS LoMymxzgowos (Chelidze,
2018). gl 93GME0 SLYOMOGOL, MMT MOZ5M0  BHMIBLISZIVBOMOO MM393s FoODESE 96
3MLgdMdIL, o0 150-200 30-000 MBOM 5IMBOZIPOm. 50L60TBsZ30s, BT LodsGmMzgemls
09Ol BOEOWM-50dmboggmolzgh  dmdMomdsby s dob  bBdIE0sHg  Foato-xo30L
BMbolmb gMMo, 39335L0MmboL 50AMbgEgmo bsfowrol J39d (3mbE0bgbE o Lvmdwdsos)
90990090l 35339560MboL LETLGYNO BIOPMBOL TG0 LAMYIIEIMJOOL sbsErobo s GPS
9mbs3909003. 9933560 1O MI309HY F0MPOMGIL  saMgM3g, BOOMMgmOlzgh sbMowo
L9OLIMBM IO BMBOL SOUYGOMDS sVIMBOZEGM 359335L05T0.

139309 M 0bGHYMILL 0393l gsdofols JgMdol Msbsdg®mMm3y 3MOOBMOESMEOO dmd-
5005 19JoMMZgML BHIMOEHMM0sDY. 9dBH0M0 393900l MBsTgEM™3g 3069053035, MMIg-
o3 8009005 dofiolidzMoms BmIswMo d9doboBdgdol FoblobEgmOL Lygmdzgw by, Dmas-
5 b9m@9d@BH™bo3zmcmo 9@Es30lm3zol 80gdMwo 35¢gm306985303M0 bLryMsmols Abgogbos. doy-
650, 00053560 0039390 dmEOL Imd39mw 9Mggddo MROM MO0 JSBIIMS 3JWJO0s QIRB0]-
LoM9gdero. JofoldzMoms Bm3swmo d9dsbobdgool dmboi39d9gdo, 1939 F0OMGAL 5359505
LodoMmM39W ML GHYOOEGHMOO0L 503w boffoedo gsdofjols JgHdol dmdMsmdols BOHowIM-
50dMbog )M d0doMNIgdsDY, 2oblbzeggdom olagargm Boffoolash, Loog gb IMAMSMds
d0M0MOI© POEOMMEO0S. 300330600 GPS gsbmdz900, 0bgdM0305, 0dengzs dmdGomdols
MROM ©IGHIWO ©5 BMLE BLMOIL. DM, 98 IMbs3999d0ms3 0033939, BT LogoMromn-
390l 39 G0 IMdMMmdL BOOMMgmolizgh, 3590b, HM@gLsa A93M-X 9308 MH3930L RMOE M-
9000 35335800MboL BomFs LobE)dsdo ImdMMmdGdO LofiobssMBEYYMMO 033eGds. gl 5LEGIMIOL
bodom39wml dge@GHol J39Em3goslL 3933560Mbol J39d ™msbsdg®™mzg MM™MToE. s0lsbodbsgos,
G0 50539 33650y o0 GHModo s Lbggdo (Triep et al., 1995), Mool doffolidz®ol
5833903900l 930396EHMOOLS s 303m396GMIO0L LO3MEMWO FbsyIdOL s SxMYMN3g dors-
35600 dofjolldzmoby s JOMOMSO SBBHIMTM IGO0l BM3Ise Mo d9J560BTgdoL bolosmols dobgo-
300. 3500 {oMm3Moa0bgl 53500 J3930(3990L MM Fglsderm 0bEIM3MYESE0, MMIYESY0
00633939, O3 0990530 3O0LEHIMMO BMBITIOEHO FoboEOL J39EMEgdsL, ogMsd dolo
5bsgdo Logsmo s5939 RG0S 53 3OMELT0 S PobOEOL J393MEJOL AOYMI-X 530l BM-
bols 4390. 585bmob 9P, J393M3EJ0L aL3Egm Bofforodo goboEgol goa®o-xog0l Bmbsg.
50bB0T6305 536039, MMI LJoOHMZ9EML dgEEHOL dELOMIMEOO 5390w gdol godm, dobo (3oe-
39990 dErm3900 2sboiol oxIMIbE0MYIME IMdMIMdLL (Gamkrelidze, 1969). MBG™ 503m-
153 g0m, PoaMo-x 930l BMbs 0D A9IBIOMWOS FodNHO DBmbol Fo0s:19000,
Boo@ 3sL0sb gema 8mfy39GH0wos s LodbMHYMOLs3D FoMMYdME0s LodsMm3gEml dgEEOoL
sbsegdo Loggo®og (P. Gamkrelidze, I. Gamkrelidze, 1977). 5960350, 3969060305, 3530B0sOMM
130030l s bb. (Philip et al., 1989) 3mlisBMH9ds, MH™I 50dmbogego 3933500580 B396 bogdg agoJ3L
30b630bgbGHWemo  3mwobool MBd®Mm  IMIFoRgdmw  BEOOLLMb, 30O dob  slagrgom
bsfoendo.
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3 bmbodols s bbg. (Sokhadze et al., 2018) wmoberglio GPS 8mbs399930 BMyo@o@ s@oli¢v)-
90l 50Mm0bge J9bgegdsl LodsGmzgeml slisgargm bsfowdo gwsdofiols Jgedol Boo-
©@mgmob3gb IMIMsMdOL Tgbobgd s Job 25950 gdsl BOH@OEPM-503MbogEgmolzgh ma3dm
00 BoBJs®0m ol sIMBsgergm bsfowdo. 58539 OMUL, gl 953EHMMYd0 B0P0MYdI6 Hombols
0"Hdo 35339560Mmboly s I30Mg 393395b0MboL 3Mb39MAIBE0L 39335b0Mbol LETbOIMO FgMHEMdOL
B&©0wmqmoL39b ©sgobgdmo M3935ms LobEGdol gobzmog s, sdol LodoMmol3oMmME, MdO-
@obol bgadgb@do 3 3mbz9MagbEool 3mbi3gbEHME0L 330ty 39335B0Mbol RMowm ool
LodbMHgolizgb ©odobgdmer 993mE9090do. Bggbo sHM0m, 3639096300l BMbol slgmo yows-
Bo33e9ds 99mf399os bmMg, B396L doge Bgdmom s0bodbmwo, ImOL Hobryro 3meobBool
3®L9dMI0M 39335L0MmbolL sIMUsgargm bsfoedo.

95300l Jgddol 39ME035Mo IMAMsmdIdo dgbfiagerowos bbgsalbgs LEMWEwm-
-39 IMORMEMRONOO FJNMPYOOL 15329 gd0m. FMLHmOgdOL HBgEs30MOl IBMOTS3O0-
ol ©v935 53w9bL 396GH035¢M0 FMIMMdJIOL LEGOM SF3E0EMIL  5JRoFO OOl dragMEb
(396583690 2 dgn.ferol gobdsgenmdsdo) sfygdvero. 35 9390900 b. gmemdgzool dogm
(ob. Caputo et al., 2000) 230563w0m396M0 (3MUESJPsFOWMMO0) ILFMOIOOL BIs30MHOL Msbs-
9900M™m39 3mDoEool Loxwd3z9wHy. 3065000 59 HBYEI30MOL BMMT0MGdS BOIIMPS IO
L03s0EgbY, Fom0 MBsTYOMM39 3mDOE0s, J0MOMIIE TJLodsdgds LYsberglio dMmIMsMBYdOL
39603035096 5330EMsL. ©fYgdo 23056 LoMmToG 0D, J9gMdol gBRMMIszool Gg-
30bLEGHMMJ305 bgds Lb3s@olbgs FgmmEIdom: JgMEMPOMEOO 3OMBOWIdOL ©LOYIEgdOL
358303790 JGOMPOm, ©IHMOMYOIMO FoLoErols dM3YIEXMdOL Qodmm3zmom ©s bbg. dom-
3wom39660 51530l dslIMH0 BMOTs300L dglfogws 330h39b9dL, MM 0o momgdol dmero-
965 53909905 BYOIOIOIEXO S (35OEO 30693900m. gU BogE0 JoMOMYdL 03By, MMA
6590 LGSO Fob30MYOMWO 0ym JNYWO 35335L0MbOL BoMYEIGdT0. 306506 o, 39339~
Lombol 0gMde Boffoerdo, 53558500 03D J39O0MMO s MBOM dzgwo Jsbgdo ©g-
690060930 53960l LoddwszMg Mbos s©fg3L 3-4-39-b S Mbs OBMEYdM©IL Jobo 39Mo-
1960900L396. 3MUEodRRO0WME-BgmmbgMEo 3gMH0omEOL 39MG035¢IMH0 ddMHMdYdOL bodv)-
senm BoBJs619900 Fgqlisdsdgds Igmmbgeolsl. olobo Bomgs Bmbgdols wgMdme Bmergddo ©s
393990L 25L(36M03 03390 FgLsdsdols <1 39 s 1-2 30/Fgeroffsdo. msbsdg®mm3zg 39MHGH0-
35090 ddM5MdYOOL MRGM Jowswo bobds@gqdo (3-15 99/f.) domgdyeos gobdgmmgdomo bo-
39006900l dmbs3gdg00l Loggwydzgeby (Rastvorova, 1973). 00gdmewo 8909900 d909a00: 393-
39bombol sbygwgo bofoerdo - 10-13 39/§;, dobo 396G oMo bsfowol wg®mdmw bmendo - 10-
13 39/§), bmgoem ol sdmbogergom bsfoendo — 15 3d/(-bg dg@o. 39335b0mbols Imsgzsdo dgiEmEgdol
39L{36003 M96s9gEMHM39 IMAMMdOL LB s0fg3L 1.5 39/f}; JoM¥Eol FoMEOoysMmIMm sBg39ds
bgds 3-5 89/f LoRJsMI00; 5F5M-MMOSgNOL BomFs BMmbol WgMdmwo bsfowo ysbogol sbg-
39050 2-3 99/§ LoBdsM0m. sd0MZ30L LOB>MYJd0 sGOL: MOMBOL I3MLOOL 396GHMIWME bsfoer-
do 2-4 99/§ (J. Mool Losbermggl — 6.5 39/ff), dob BOowm bsfowdo 30 — 1-3 33/, bmerm
9()3300L ©g3M9gLosdo — 1.5 89/f. Bgboswgdo sesBbOL Y3MYLOY, 593900l BMbDY, FsbozoL
5300358 LoBdsoo 6-8 99/ (Lilienberg, Shirinov, 1977). 59939999 50930 ©I0MGOMIOMEO
B03099600 b5¢ngdgdol Lsdswgdom ©sAgboos, MM sHg3900L Loog 10 Iemb. Herols gob-
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053 Mdsd0 4 30emdgBML s0f9g3s (Zakharov, 2006). gowodol s bbg. (Philip et al., 1989) o
dmbomol s Lbg. (Mosar et al., 2010) dmbs3999d0m, sH93905 439esbg dswao LobdsGoo (10-12
dd/§) bgds 39335L0MboL LvggmO Bsfowols gMIME Bmerdo, bmwm ©EsdoM3zs — 33H3zmOL
©936M9L05d0 (6-2 33/§) s Hombol g3Mgliosdo (4-2 39/F).

Introduction

Despite the creation of a universal theory of plate tectonics, in order to establish the causes of
the deformation of the Earth’s crust and the mechanism of formation of tectonic structures, it is nece-
ssary to continue their careful study at all levels of the structure of the Earth’s crust. Such studies in
young fold belts imply the study of the nature of Late Alpine deformations of the Earth’s crust and
genesis and the mechanism of the formation of completely different fold and fault structures, as well
as the determination of the nature, direction and velocity of movement of the crust using detailed and
regional structural analysis. It is in this aspect that we have analyzed obtained and existing data on
the nature and velocity of the newest (neotectonic) and recent horizontal and vertical movements of

the Earth’s crust.

Stress vectors orientation and horizontal movements of the Earth’s crust

The study of neotectonic stress conditions implies to establish the kinematics of different scale
deformation structures on the basis of structural analysis (Gamkrelidze et al., 2013). The character of
the horizontal movements and stress conditions of the Earth’s crust in the territory of Georgia has
been investigated by means of detailed and regional structural analyses. Figure 1 shows the active
faults and their kinematics, revealed with the help of regional structural analysis. Besides, in the same
map we report the orientations of the sub-horizontal maximum compressive stress axis given by
regional structural analysis and, in particular, on the basis of kinematics of different surface faults and
major folds. On the map, the orientations of the sub-horizontal compressive stress axis of the second
order are also plotted. They were ascertained by revealing the kinematics of small-scale faults, the
jointing analysis, and minor folding. Besides, presumable directions of the Earth’s crust motion during
the neotectonic stage proceeding from the regional structural analysis are also shown. The directions
of the crust motion are in the first place determined on the basis of the folding character, in
particular, in the western part of the region by the existence of the so-called transform folds, which
show the northward motion of the Georgian block and the absence of such folds in the eastern part of
the Caucasus, where the motion is directed to the NE (Gamkrelidze, Giorgobiani, 1985, 1990; Philip et
al., 1989). According to a number of researchers, such a change in the direction of movement of the
Earth’s crust is caused by the existence of Borjomi-Kazbegi left lateral slip. However, this opinion is
disputed now and it is believed (Chelidze, 2018) that Main Trans-Caucasian fault should exist, but its
trace should be different from the Borjomi-Kazbegi fault. It is parallel to the latter, but is located
approximately 150-200 km to the East of it (Chelidze, 2018). Besides, the northward motion of the

Georgian block and its subduction, together with Gagra-Java zone, under the Greater Caucasus
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Fig. 1. Stress vector orientations and horizontal movement of the Earth’s crust on the territory of Georgia at the neotectonic stage
(Gamkrelidze, Kuloshvili, 1998; Gamkrelidze et al., 2013)
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(continental subduction) established by the analysis of the nappe structures of the southern slope of
the Greater Caucasus (P. Gamkrelidze, I. Gamkrelidze, 1977; Gamkrelidze, 1982, 1991). This is also
vindicated by the analysis of GPS data (Caputo et al., 2000; Sokhadze et al, 2017). In addition to this,
subduction indicates the presence of a north-inclined seismofocal zone in the Eastern Caucasus (Kro-
potkin, Larionov, 1976; Khalilov et al.,1987; Mumladze et al., 2015; Cowgill et al., 2016).

A special interest arose for the recent deformation of the Earth’s crust, as testified by the pre-
sent seismic activity of the region. The seismicity was taken from the newest Catalogue of the Cau-
casian Earthquakes, lately processed and specified by Georgian seismologists. In particular, we
associated the seismic activity with the faults just on the basis of specific and careful earthquake-
hypocenter determinations. Naturally, we connected the hypocenters with faults taking into account
the position of the fault planes.

The recent kinematics of active faults, obtained from earthquake fault-plane solutions (Fig. 1), is
similar on the whole to the picture of paleokinematics obtained for the neotectonic stage. But in the
areas, which are situated between the major faults, more complicated stress fields are measured.

The average neotectonic and Quaternary rates of displacement are calculated from the neo-
tectonic and Quaternary vertical separation, horizontal throw of faults, and the time of their activity.
The fault’s “degree of trustworthiness” was determined by the number of different geological and geo-
physical signs of fault existence (Gamkrelidze et al., 1998). The more such signs are present, the
higher degree of their trustworthiness is. Whereas the “degree of importance for seismic hazard
assessment” was determined by summarizing such important fault parameters as the average rates of
neotectonic and Quaternary displacement and level of seismic activity, that were obtained on the
basis of as more as possible objective data (Gamkrelidze et al., 1998; Caputo etal., 2000).

A regional GPS network in the Caucasus and a local GPS network in the Racha earthquake area,
which consisted of 5 points (Fig. 1), were realized. Data of direct measurements confirmed the sup-
posed directions of the horizontal movement of the Earth’s crust occurred during the neotectonic
stage. Direct measurements give naturally a more detailed and precise picture of the movement (Prile-
pin et al., 1998). In particular, the southernmost points within Georgia — Vani and Nichbisi — are
moving to the NW and NE, respectively, at a relatively low velocity (4.5 + 0.9 mm/year and 4.6 + 0.9
mm/year, respectively). The meridional direction of movement under the influence of the Arabian
plate that is characteristic of point Garni situated to the south (outside the country), is distorted
within the Adjara-Trialeti folded zone because of the irregular horizontal compression. To the north,
in the Racha earthquake area the GSP points of the local network are situated. Here, Khotevi and
Sachkhere are moving accordingly to the NE and N with the rate 2.9 + 2.1 mm/year and 4.2 + 0.9
mm/year, respectively. On the contrary, Khuruti and Lesora are moving to the S and SW with the rate
6.9 + 1.1 mm/year and 6.8 + 1.2 mm/year, respectively. Therefore, it is obvious that the Georgian
block (Dzirula sub-terrane) is moving to the north, whereas the northward of the Gagra-Java fault
movement (within the fold system of the Greater Caucasus) changes in the opposite direction. This
corroborates the opinion of continuing underthrusting of the Georgian block under the Greater

Caucasus. It is interesting to note that Triep et al., (1995) also came to the same conclusion, on the
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basis of the spatial location of aftershock epicenters and hypocenters, and of local mechanisms of the
main shock and four larger aftershocks of the Racha earthquake. They gave two possible interpret-
tations of the main underthrust fault (see Caputo et al. 2000).
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NMO - Northern marginal overthrust of Adjara-Trialeti, SKF-Sachkhere-Kutaisi fault, GJF-Gagra-Java fault, FO-Frontal
overthrust of the Greater Caucasus nappes, MTG-Main thrust of the Greater Caucasus.

Fig 2. The present continental subduction zone of the southern slope of the Greater Caucasus

(according to Caputo et al., 2000)

All the above-mentioned data suggest a slightly new interpretation of the recent continental
subduction zone along the southern slope of the Greater Caucasus. Apparently, the pre-Jurassic crys-
talline basement undergoes the main underthrusting. Nevertheless, the sedimentary cover is also
involved in this process and undergoes underthrusting along the Gagra-Java fault that was testified by
GSP data. Comparatively, the fast northward motion of the Georgian block causes not only the
underthrusting of the latter, but also that of the Gagra-Java zone (sub-terrane). At the same time,
because of the block structure of the Georgian block, during such a move its separate blocks
experienced differentiated movement (Gamkrelidze, 1969). This zone eastwards is completely over-
lapped by nappes of the flysch zone. Here, besides the Gagra-Java zone, within the Kura depression,
the molassic cover is detached from older sediments and shifted to the south along with the nappes of
the Greater Caucasus (P.Gamkrelidze, I.Gamkrelidze, 1977) (Fig. 3).

As is shown in Figure, pre-Jurassic basement underwent underthrusting, but its sedimentary
cover is also included in this process and subjected to underthrusting under the Gagra-Java zone, that
is confirmed by GPS data. Besides, in western Georgia the Gagra-Java zone also suffered under-
thrusting, which in the east is completely overlapped by nappes of Flysch zone, where along with
them is detached the sedimentary cover of the Georgian block (P. Gamkrelidze, I. Gamkrelidze, 1977;
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Gambkrelidze, 1991) (Fig. 3). Thus, it seems natural to share an opinion of Philip et al., (1989) that in

Eastern Caucasus we have more mature stages of collision then in the Western one.

w Gombori

Fig. 3. Geological cross-section through the eastern part of Georgia. Stratigraphic signs in the section: Q —
Quaternary, Naak+ap — Akchagilian and Apsheronian, Nm+p — Meotian and Pontian, Nisi.2 — Lower and Middle
Sarmatian, Nis — Sarmatian, Ni12 — Middle Miocene, E23+Es — Upper Eocene-Oligocene, E2* — Upper Eocene, E2 -
Middle Eocene, Ei+E2 — Paleocene and Eocene, Ei+E2! — Paleocene and Lower Eocene, K2 — Upper Cretaceous
(undismembered), Kokm+m — Campanian-Maastrichtian, Kot2-m — Upper Turonian - Maastrchtian, Kzs-st —
Cenomanian-Santonian, Kial-Kot: — Albian and Lower Turonian, Kia-al — Aptian and Albian, Kih2-br — Upper
Hauterivian-Barremian, Kib-br — Berriasian-Barremian, J3 — Upper Jurassic (undismembered) , Jobt — Bathonian,
Job — Bajocian, Ji-Jza — Lower Jurassic-Aalenian, Joa — Aalenian, Jit — Toarcian, Jip — Pliensbachian, Jis —
Sinemurian, NP+PZ — Proterozoic and Paleozoic crystalline basement.

Tectonic zones: AT — Adjara-Trialeti zone, KD — Kura depression, MD — Mestia-Dibrar zone, KT — Kazbeg-

Tphani zone, GMR — Greater Caucasus Main Range zone, GJ — Gagra-Java zone.

Very interesting new GPS data are obtained recently by Sokhadze et al. (2018), which generally
corroborated earlier conclusions about north directed movement of the Earth’s crust in the western
part of the Georgian territory and its north-east directed movement with greater velocity in the
eastern part of one (Figs. 4 and 5). Simultaneously these authors indicate that convergence between
the Lesser and Greater Caucasus along the eastern Rioni Basin is primarily disposed on a north-
dipping fault system along the southern margin of the Greater Caucasus. In contrast, principal
convergence between the Lesser and Greater Caucasus across the Tbilisi segment, immediately east of
the Rioni segment, occurs along the northern boundary of the Lesser Caucasus. They suggest that the
southward offset of convergence along strike of the range is related to the incipient collision of the
Lesser-Greater Caucasus, and closing of the intervening Kura Basin, which is most advanced along
this segment of the collision zone. In our opinion, displacement of the region of convergence from the
southern edge of the Greater Caucasus to the northern thrust zone of the Lesser Caucasus is caused

just by the presence of far-gone collision currently in the eastern part of the Greater Caucasus.
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Fig. 4. Map showing GPS velocities relative to Eurasia with 95% confidence ellipses (according to Sokhadze et al., 2018) where red vectors are published
(Reilinger et al., 2006; Karakhanian et al., 2013) and green vectors are new velocities presented here. Black circles with white dot and arc with the
arrowhead shows the location and rotation direction of the western Lesser Caucasus Euler pole (see text for discussion). Earthquakes greater than Mw5 are
plotted with focal mechanisms from the Global CMT project and as circles (colored by depth) for events between M4-5 from the EHB catalog before 2009
(International Seismological Centre, 2014 and the ISC catalog since 2009 (International Seismological Centre, 2014b). The cluster of focal mechanisms and
shallow (yellow) earthquakes near 42.5°N, 43.5¢E includes the Racha Mw®6.9 event (largest focal mechanism) and aftershocks >M4. Red lines schematically
show faults, with heavier line weights for selected faults mentioned in the text (Gamkrelidze et al., 1998; Forte et al., 2014); paired arrows indicate relative
motion for strike-slip faults; barbed lines indicate thrust faults, with triangles on hanging wall block. Abbreviations are — Main Caucasus Thrust Fault

(MCTF), Lesser Caucasus Thrust Fault (LCTF), and North-East Anatolian Fault (NEAF), Daghestan Thrust Belt (DTB), Pambak-Sevan—Sunik Fault (PSSF).
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Fig. 5. GPS velocities, faults, focal mechanisms as in Fig. 1 (according to Sokhadze et al., 2018). White
numbered circles indicate epicenters of significant earthquakes: 1-1920, MW6.2, Gori; 2— 1990, MW5 .4,
depth 41km, Javakheti (Myers et al., 2010); 3— 2002, MW4.5, Tbilisi; A—A - represents the Rioni Profile
oriented N15°E and B-B - the Thbilisi Profile oriented north—south. The pink rectangles indicate the
location of maximum strain rate along the profile. Blue arc on Profile B-B - is a segment of the small
circle around the western Lesser Caucasus Euler pole shown in Fig. 4; GPS site velocities projected onto

the profiles are shown in Fig. 4.

Vertical movement of the Earth’s crust

Vertiical movements can be studied by means of different structural-geomorphic
methods. Here we report the results obtained on the basis of planation surface analysis. Erosion
surfaces are developed within the Greater Caucasus and the Adjara-Trialeti zone, where the
united planation surface reconstructed by many researchers is dated as the Upper Pliocene. The
map of deformation of this surface, compiled by S. Kuloshvili (see Gamkrelidze, Kuloshvili,
1998 and Caputo et al., 2000) exhibits the total amplitude of the vertical movements, which
occurred since the end of the Aghchagil (for the last 2Ma). The map is constructed on the basis
of the present position of the Upper Pliocene (post-Aghchagil) planation surface. Since the

formation of the surfaces (abrasion surfaces, accumulative plains and others) took place at the
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low altitudes, their present position approximately corresponds to the vertical amplitude of the
newest movements.

The analysis of the planation surface deformation character exhibits the arch-block natu-
re of the newest uplift of the Greater Caucasus, which is less manifested in the Adjara-Trialeti
zone.

The deformation map since the Upper Sarmatian compiled by S. Kuloshvili (see Gamkre-
lidze, Kuloshvili, 1998 and Caputo et al., 2000) was constructed on the basis of actual data only
for the depression area. In spite of the elevation area, the corresponding surfaces are almost not
preserved in relief and have to be reconstructed by means of different methods: graphic
method of completion of geological profile, calculation of denuded material volume, thickness
of denudation cut, etc.

The study of molassic formation of the Mio-Pliocene age shows that it consists almost
completely of Upper Jurassic and Cretaceous flysch limestones. This fact indicates that, as far
back as in early Pliocene-Upper Mesozoic, the sedimentary cover had spread within the whole
Greater Caucasus. Because here, at present, crop out Lower Jurassic and Paleozoic deposits, the
thickness of denuded layer must equal roughly 3-4 km in the axial part of the Greater Cau-
casus, decreasing to its peripheries

The vertical movements for the post-Aghchagil-Quaternary period pointed out not high
average rates when compared with the corresponding ones of the Quaternary. They turned out
to be between a fraction of mm/year and 1-2 mm/year for the axial part of the fold zones and
along the faults, respectively. Higher rates (3-15 mm/year) of present vertical movements were
obtained according to the data of repeated leveling, as well as for the last 10-20 thousand years
according to the data obtained by terrane analysis (Rastvorova, 1973; Lilienberg, Shirinov,
1977) - 2 mm/year for the uplifting of the western part of the Greater Caucasus, =~ 10-13
mm/year in the axial zone of its central part, and over 15 mm/year in its eastern part. The
gradients of the present movement along the main thrust of the Greater Caucasus reach 1.5
mm/year by 1 km. The transversal Dzirula uplift rises with a rate of 3-5 mm/year. The axial pa-
rt of the Adjara-Trialeti folded zone undergoes uplifting with a rate of 2-3 mm/year. The rates
of sinking are from -2 to -4 mm/year in the central part of the Rioni depression (in the
neighborhood of Poti 6.5 mm/year), in its northern part from -1 to -3 mm/year, and in the Kura
depression -1.5 mm/year. The superimposed Alazani depression undergoes relative sinking
against the background of general uplifting of the region, which is from -6 to -8 mm/year
(Lilienberg, Shirinov, 1977). According to the data of Kasyanova (2001), the axial zone of the
Greater Caucasus rises at a speed of 15 mm/year, and the Lesser Caucasus - from 2 to 4
mm/year. According to the 1986 data, the same author points to the rise of the western and
eastern parts of the Greater Caucasus at a speed of 2 mm/year, and in its central part lowering
at the same speed, while the Lesser Caucasus rose in the same year at a speed of 2-8 mm/ year.
The magnitude of the uplift is determined by the presence of dated marine sediments in the
raised area (Zakharov, 2006). The elevation of most of the Greater Caucasus calculated in this
way amounts to 4 km in 10 million years. According to Philip et al. (1989) and Mosar et al.
(2010) the highest uplift rates of 10-12 mm/year are found in the central part of the western
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Greater Caucasus. But highest subsidence occurs in the Kura Basin (from -6 to -2 mm/year) and

the Rioni depression (from 4 to - 2 mm/year).

Conclusions

The orientation of the maximum tectonic stress axis of the first and second order on the
territory of Georgia shows on the whole submeridional compression of the region, but also a
change in the direction of compression to the northeast in the plate situated in Eastern Georgia.
About the same indicates the existence in the western part of the region of so-called transform
folds, which show the northward motion of the Georgian block and the absence of such folds
in the eastern part of the Caucasus, where the motion is directed to the NE. Such a movement
of the Georgian block in the eastern part of this block and its subduction, together with the
Gagra-Java zone, under the Greater Caucasus (continental subduction) causes formation of
nappe structures of the eastern part of the Greater Caucasus. Here, convergence between the
Lesser and Greater Caucasus displaced to the northern boundary of the Lesser Caucasus because
in the eastern part of the Greater Caucasus apparently we have more mature stage of collision
than in the western one.

The neotectonic vertical movements, revealed mainly on the basis of planation surface
analysis, envelope mainly the Greater Caucasus and Adjara-Trialeti folded zone. Relatively
small average rates of vertical movements for the neotectonic stage on the whole and for post-
Akchagil-Quaternary period were observed. But the rates of the present vertical movements

are significantly higher.
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On the Regional Metamorphism of pre-Variscan Orthogneisses of Beshta and Mount Kamenistaia
Inlier. D. Shengelia, G. Chichinadze, T. Tsutsunava, G. Beridze, I. Javakhishvili. A/exandre
Janelidze Institute of Geology, TSU. Based on a detailed petro-mineralogical study, it has been
established that the rocks of Beshta and Mount Kamenistaia inliers and of the Ajarka and
Lashtrak tectonic sheets were overthrust during the Late Silurian orogeny. Later, in the Late
Caledonian (Orcadian orogeny) they underwent regional metamorphism of kyanite-sillimanite
bar-type and garnet sub-facies of green schist facies and staurolite facies temperature type.
During the Late Bretonian orogeny, overthrusting of these units from the Pass sub-zone of the

Main Range zone of the Caucasus into the Forerange zone took place.

K Bompocy peruonamsHOro MeramopgmsMa JOBapHICKMX OpTOrHeiicoB bemTsl m ropsr
Kamenucroit. /I.M. Illenremma, I'.JI. Ywuwmmazze, T.H. Ilymymasa, I'M. DBepupze, WU.P.
Joxasaxvmeuu. Uucmumym [eonocuu um. An. [owcanenuosze, TI'Y. Ha ocHoOBaHUM [1€TaIBHOTO
IIeTPOMUHEPATIOTNIECKOTO HCC/IeJOBAHHUA YCTaHOBJIEHO, YTO IIOPOZABI BBICTYIIOB bemTsr u
ropsl Kamenucroit u Amxapckoit u JlamTpakCKOH TeKTOHWYECKUX IUIACTHH IIAPBUPOBAHBI B
IO3HeCUIYpPCKOe BpeMsA. B mosmHekanenoHCKYIO (asy TeKTOreHesa OHUM MeTaMOp(hU30BaHEI
OJTHOBPEHHO, B YCJIOBSX I'PAaHATOBO CyOdaluy 3eI€HOCIaHIIeBOM Galy U CTaBPOJIUTOBOMH da-
MY PeTMOHAIBHOrO MeTaMopdu3Ma. A B IO3THEOPEeTOHCKYIO a3y TeKTOTeHe3a STH SIMHUIIEI
6bLTH IapbrpoBaHsl U3 IlepeBasbHOI MOA30HBI 30HBI I'1aBHOTO Xpebra Bonsuoro Kaskasa B

sony IlepemoBoro xpe6ra.
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Extended Abstract

The inliers of Beshta and Mount Kamenistaia pre-Variscan orthognesses are exposed in
Western Abkhazia on the Greater Caucasus southern slope in the Beshta and Lashipse river
canyons (Fig.1). The Beshta inlier entirely crops out in the Liassic sediments, and that of the
Mount Kamenistaia to the North and Northeast are in tectonic contact with the Lashtrack and
Ajarka tectonic sheets and is crossed by the Sanchari Bathonian intrusion. The rocks are repre-
sented mainly by plagiogneisses, and dioritic and gabbro-dioritic gneisses connected with them
by gradual transition are in lesser amounts.

The magmatites of Beshta and Mount Kamenistaia inliers, by their geological position
and petro-mineralogic and geochemical peculiarities are identical (Shengelia et al., 1989; Okro-
stsvaridze, Mgaloblishvili, 1993; Okrostsvaridze, 2007). All their component rocks are inten-
sively chloritized, epidotized (Fig. 2) and cataclised (Fig. 3). Gneissosity is conditioned by the
alternation of quartz-plagioclase and chlorite-epidosite stripes. Mineral composition of the
rocks is as follows — plagioclase, chlorite, epidote group minerals, quartz, hornblende, actinolite
and garnet; accessory minerals are sphene and ore mineral. Potash-bearing minerals, such as K-
feldspar and micas do not occur as a rule. Intact hornblende is rare (Fig. 4) and often replaced
with light bluish hornblende, epidote and chlorite (Fig. 5). The plagioclase is saussuritized (Fig.
6) and prehnitized (Fig. 7). The garnet is of two generations and is represented in the form of
quite fresh porphyroblasts (Fig. 8) and cataclised grains with chlorite between them (see Fig. 6).

The minerals of Beshta and Mount Kamenistaia plagiogneisses are studied by the authors
of the paper applying microprobe analysis (Table 1). Equilibrium mineral assemblage character-
ristic of orthogneisses are established: Chl+Ep+Act+Ab+Qz+Hbl+Grt!.

As it was already mentioned, in mineral assemblages of metaplagiogneisses two parage-
netic varieties of garnet occur. In the assemblage - Grteo-77+Chlse-49+Actsz+P1°+Hbls3+Ep+Qz
intensively cataclised garnet grains show the zonality of progressive character, expressed in the
reduction of MnO (5.68-2.73 mass.%) and Fe number values (77-69%) and increase of MgO
amount (4.48-7.12 mass.%) from the center to the peripheries of garnet porphyroblasts. In the
second assemblage — Grtes-78+Chlso-33+P17+Ep+Ca+Qz, the garnet is fresh and is characterized by
well expressed regressive zonality, i.e. from the center to the peripheries of garnet crystal
reduction of MgO content (7.23-4.23 mass.%) and increase of Fe number (68-78%) and MnO
content (4.42-8.84 mass.%).

Petrochemical data — considerable abundance of Na:0 (5%), sparsity of K20 (<1%) and
K20/Na20 (<0.25), low alumina content (Al203<14%), high acidity (77.5%) as well as high Mo,
Cu, Co, Ni and low Rb, Li and Pb contents (Shengelia et al., 1989; Okrostsvaridze, Mgalob-
lishvili, 1993; Okrostsvaridze, 2007) indicate that Beshta-Kamenistaia orthogneisses are geneti-
cally close to the plagiogranites of tholeiitic series. The latter formed in the upper part of the
ophiolitic complex and evolved due to partial melt of the oceanic crust.

There is an opinion that the above mentioned orthogneisses together the Ajarka and

Lashtrak “suites” represent the separated fragments of the overthrust ophiolitic complex (Shen-

! Mineral symbols are given according to the classification of Whitney and Evans (2010). The figures at
the indices of ferromagnesian minerals (Grtss) correspond to their Fe/(Fe+Mg)% common value.
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gelia et al. 1989; Gambkrelidze, Shengelia, 2005). The allochthonous nature of Lashtrak and
Ajarka suites first was mentioned by G. Baranov (Baranov, Kropachov, 1976), later confirmed
by further studies (Shengelia, 1981; Adamia, 1984; Gamkrelidze, Shengelia, 2005, et al.). The
rocks of these suites by composition and metamorphism character differ much from other
metamorphic complexes of the Caucasus Main Range zone. It is noteworthy that the analogues
of the Lashtrak tectonic sheet are found in the Forerange zone, in the limits of Atsgara tectonic
sheet, where during the Bretonian (Saurian) orogeny they were overthrust from the Pass
subzone (Shengelia, Chichinadze et al., 1984, 1986). It should also be noted that amphibolites,
gabbro-gneisses and serpentinized ultrabasites are associated with the Lashtrak and Ajarka
overthrust sheets. In the Lashipse river canyon, in the Ajarka suite tectonic sheets of garnet-
mica bearing schists are observed that leads to multiple doubling of the section. At the same
time, thrust surfaces of sheets sometimes are marked by serpentinites (Somin, 1971).

The rocks of the Lashtrak and Ajarka overthrust sheets are well studied. It is established
that these rocks were metamorphosed under high-temperature level of green-schist and stauro-
lite facies and kyanite-sillimanite bar-type conditions. Garnet (almandine-chlorite-chloritoid)
aubfacies and staurolitic facies (epidote-amphibolitic), as well as pseudo-kyanite-muscovite
bearing “zone” (Shengelia, Ketskhoveli, 1982) are distinguished. The mineral assemblages of
low-temperature garnet subfacies are: Grtso-os+Cld+Ser+Qz+Gr, Bteo+Chl+Ab+Qz+Gr,
Grtos+Bteo+Chl+Stp77+Ab+Chl, Chl+Ab+Qz+Grt, Chls+Ep+Ab+Qz and Hbl(Act)+Ep+Chlz-
Spn+Cb (Tsutsunava, 1988: Shengelia M., 1989; Korikovskiy et al., 1991). Mineral assemblages
of high-temperature staurolitic facies are: St+Grt+Cld+Chl+Ms+Qz+Gr, St+Chl+Qz+Gr,
Grt+Chl+St+Bt+Pl, Ky+Bt+Ms, Grt+Bt+Ms, Grt+Bt+Ms, St+Grt+Bt+Ky+Chl, Grtre+Bt31+Ged+Ky,
MgHbl+Ky+St+Qz+P1, MgHbl+St+Grt+Qz, MgHbl+Ky+Pl+Qz, MgHbl+Pl+Ep+Qz, Sil+Bt+-
Ms+P1+Qz+Grt, St+P1+Qz, Ms+Grt+Ky+Pl+Qz, Ged+Pl+Qz, MgHbl+Ep+Pl (Kekelia, 1966;
Chkhotua, 1971; Shengelia, Ketskhoveli, 1982; Somin et al., 19912; Ketskhoveli, Shengelia,
1991; Shengelia et al., 1991). Orthogneisses of Beshta and Mount Kamenistaia inliers are
characterized by the abundance of femic minerals chlorite, epidote and actinolite that appeared
during the regional metamorphism; garnet is also observed. Paragenetic associations of all these
minerals are spread in the metamorphites of the Lashtrak and Ajarka overthrust sheets as well.

The authors of the present paper consider that besides the spatial connection of the
Beshta and Mount Kamenstaia inlier and the Lashtraki and the Ajarka overthrust sheets,
petromineralogic studies also indicate that they simultaneously underwent the same level
prograde and retrograde stages of the full cycle of regional metamorphism. It is known that
unlike the prograde stage of metamorphism, the processes are extremely uneven during the
retrograde stage and is revealed there where the fluid penetration into the rock, secondary
schistosity and fracturing are intensive. Its distinct example is presence of fresh garnets of
prograde zonality in the studied metamorphites as well as those garnets, the zonality of which
is completely wiped out and only retrograde stage of metamorphism can be reconstructed.

Thus, based on the availablee data and the accomplished research in the authors' opinion,
Beshta-Kamenistaia pre-Variscan tholeiitic orthogneisses together with the Lashtrak and
Ajarka tectonic sheets overthrust during the Late Silurian tectogenesis and in the Late

Caledonian (Orcadian orogeny), symultaneousely underwent kyanite-sillimanite bar-type gre-
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enschist facies granet subfacies and staurolitic facies temperature-type regional metamorphism.

During the Late Bretonian orogeny, recurrent overthrusting of these units from the Pass sub-

zone into the Forerange zone took place.
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00353 90U.

2 80696 gdol 5086083690 3oHmdomo 6086930 dmigdrwos ©. 3o¢Bols @s B. g356bol (Whit-
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099m5-359960L35058 MmOHMMYbgoLgdol JobgMowgdols Jo3OMrMmBMbo sboerobgdo (3s1.%) 3b®owo 1
Grt Chl Pl Grt Chl Pl | Hbl | Act
1-g 4 2 6-3 5-3 7 8 3 3 12 4 5 8 7.00 13 14 15 20 17 | 16.00
SiO, | 38.76 | 37.01 | 37.05 | 37.04 | 37.02 | 26.6 | 26.2 | 26.2 | 58.9 | 38.20 | 37.41 | 33.96 | 38.33 | 37.92 | 37.12 | 26.6 | 26.6 | 26.6 | 64.3 | 44.8 | 50.3
TiO, ] _ ] ] = 004 | 004|004 - - - - - - - - _ _ - lo1s| -
ALO; | 19.15 | 20.37 | 20.41 [ 20.00 | 19.03 | 21.4 | 21.8 [ 21.5 [ 268 | 200 | 2000 | 20.1 | 205 | 193 | 201 | 215 | 206 | 206 | 229 [ 129 | 46
FeO | 275 | 279 [ 279 | 283 | 28.0 [ 193 [ 199|193 ] - [ 264 | 282 | 277 | 275 [ 293 | 289 [ 213|275 [ 281 | - | 184 | 188
MnO | 49 | 44 | 47 | 59 | 88 | 05 | 05 | 05 | - 57 | 48 | 37 | 38 | 28 | 27 |05 08 09| - |05/ 07
MgO | 69 | 72 62 | 57 | 42 [239]239 221 - 45 | 49 | 53 | 57 | 65 | 71 |[214|169[165] - | 96 | 139
CaO 259 | 2.6l 271 | 235 | 244 - - 002 | 7.08 | 498 | 458 | 397 | 392 | 342 | 330 | 0.02 | 0.03 | 0.05 | 3.33 | 9.93 | 10.04
Na,O - - - - - - - - | 67 - - - - - - - - - | 88 | 24 | o1
K,0 - - - - - - - - o1 | - - - - - - - - - o1 ]03] o1
Sum | 99.8 | 99.6 | 99.0 | 993 | 996 | 91.8 | 92.4 | 89.6 | 99.6 | 99.8 | 100.0 | 99.8 | 99.8 | 993 | 993 [ 913 | 92.4 | 92.8 | 995 | 99.4 | 98.7
Si 3 291 295 | 295 | 2983 | 1.86 | 1.82 | 1.87 | 2.63 | 3.00 | 296 | 2.83 | 3.00 | 3.00 | 293 | 1.88 | 1.92 | 1.92 | 2.84 | 649 | 7.31
Ti - - - - - 0.00 | 0.00 | 0.00 - - - - - - - - - - - 0.02 -
Al 1.78 1.89 186 | 1.83 | 1.81 | 1.76 | 1.79 | 1.81 | 1.41 | 1.87 | 1.83 | 1.80 | 1.91 | 1.80 | 1.79 | 1.79 | 1.75 | 1.75 | 1.19 - -
Al 4 - - - - - - - - - - - - - - - - - - - 151 069
Al 6 - - - - - - - - - - - - - - - - - - - [0.69] 0.10
Fe" 10.115] 0291 | 020 | 0.22 | 0.23 - - - - 0.06 | 021 | 0.38 | 0.04 | 0.19 | 0.28 - - - - 0.72 | 0.39
Fe" 1.698 | 1.548 | 1.66 | 1.67 | 1.662 | 1.13 | 1.16 | 1.15 - 170 | 1.66 | 1.55 | 1.77 | 1.75 | 1.63 | 1.26 | 1.66 | 1.70 - 1.50 | 1.49
Mn 0.33 0.29 032 | 040 | 0.60 | 0.03 | 0.03 | 0.03 - 038 | 032 | 026 | 0.25 | 0.19 | 0.18 | 0.03 | 0.05 | 0.06 - 0.07 | 0.09
Mg 0.81 0.85 0.74 | 0.68 | 0.508 | 2.49 | 2.48 | 2.35 - 050 | 0.59 | 066 | 0.64 | 0.77 | 0.84 | 2.26 | 1.82 | 1.78 - 2.06 | 3.02
Ca 0.219 | 0220 | 023 | 020 | 2.11 - - 0.02 {034 | 042 | 039 | 035 | 033 | 029 | 0.28 | 0.00 | 0.00 | 0.00 | 0.16 | 1.54 | 1.50
Na - - - - - - - - o3| - - - - - - - - - 1075033 0.04
K - - - - - - - - 0.00 - - - - - - - - - 0.00 | 0.05 | 0.02
OH - - - - - - - - - - - - - - - - - - - 200 2
X(Mg) 0.11 0.10 | 025 | 023 | 0.17 | 0.69 | 0.68 | 0.67 - 0.18 | 020 | 023 | 022 | 0.26 | 0.29 | 0.64 | 0.52 | 0.50 - 474 | 56.9
Pyr 26.46 | 29.16 | 25.03 | 23.10 | 17.03 - - - - 17.48 | 19.89 | 23.35 | 22.05 | 25.71 | 28.59 - - - - - -
Alm | 55.61 | 53.19 | 56.41 | 56.68 | 55.70 - - - - 55.95 | 56.09 | 54.99 | 58.66 | 58.39 | 55.65 - - - - - -
Spess | 10.77 | 10.09 | 10.72 | 13.42 | 20.20 - - - - 12.59 | 1091 | 9.13 | 833 | 6.23 | 6.23 - - - - - -
And 0.44 1.01 073 | 0.70 | 0.79 - - - - 042 | 1.30 | 2.01 | 0.25 | 092 | 1.25 - - - - - -
Gross | 6.72 | 655 | 7.11 | 6.10 | 6.28 - - - - 13.55 | 11.82 | 10.52 | 10.71 | 8.74 | 8.27 - - - - - -
Uvar | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 - - - - 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 - - - - - -
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393OM™9mJodoMo 330930l dmbszgdgdol dobgzom - Na:0 (5%) 3609369crmgs60
L0 o609, K20 (<1%) o K20/Na:0 (<0.25) LodgoMy, sdseo mobsdofjosbmds (Al203<14%),
o050 35453006005 (77.5%) s sbg3g Mo, Cu, Co o Ni domsgro s Rb, Li s Pb sdsgwo
3993390 mdgd0 (Illenremna u xp., 1989; Oxpocusapuzase, Mramo6mumsuny, 1993; Oxpocirsa-
puzze, 2007) 309000093, G 39dms-353960LES0L MOMMABIOLYdO 3969EM© SHeMUsS
AMIOGHVIO0 (0oL 3oa0MyMb0EJOB. gl 39653690 49b30m5MgdME0s MmgoM-
@woGYOo 3md3gdbol Bgos bsfowdo s 39560960 Joddol bofowmd®ozo wemdol
39099 §o6dm0d390s.

5oL InbsBEOYdS, MM Bgdmm 50bodbMEo MOMMEBIOLYdO X IMIOLs O ISTGHMS-
30U ,,$1999900006“ 9O, FoMdmogbl oMm0Mgdmwo MmBoMmEoE«Mo 30md3egdbol 2s6-
(39393909 3659639l (Illenrenna u ap. 1989; l'amxpenmuaze, llenrenna, 2005). od@)-
530L5 @5 9x3M30L 990930l semJmMbMHO bolosMO 30M39Ws© 50bodbs g. dGbM3ds
(bapanos, Kpomauos, 1976), ®53 990amdo 330093900003 ©99¢3030s (Illenrenma, 1981;
Apamus, 1984; T'amxpenupze, Illenrenma, 2005 o Ubg.). 59 ,{ggdgdol” Jobgdo dgpqbo-
MB0MS O 3939FmOBoHBIOL dmbgd0m 93390005 2oblbzozgds 39335B0MbOL dmsgzstm0
Jool Bmbol Bbgs 993sdmOxzMmo 3033egdugdolash. smlsbodbsgos, MM wsd@™m3ol

A99EH™b03MMm0 FoMOGBoEOL 9bsErmagdo 943b3gds obs Jgol Bmbsdo, sHasMol GHad-

A™b0319m0 Bghitob Bocywmgddo, Losg obobo 43060M9BH™MbE OML Loy GHgbowm
939Bmb0osbss JomoMgd o (Illenrenma, Ynunnanze u ap., 1984, 1986). 5439 s0360dbs3m,

O0d @sd@M30Ld 5 9x9M30L  3gdBH™bo3 e BoMBOFHIOMB SLMEFOMYOMWOs SFFOdM-
03900, 25060m-2690L900 s 2oLgM396E0BIdMWO  MEEOBIHOGHYIO0. F©. sdorLgl
bgmdsdo, sxsM30L fygdsdo g3b3gds sdBHMO30L §ggdol gesbsd-JoMbosbo godwrgdols
A99EH™b03MM0 J9mEwgdo, Moz 0f3938 FM0EOL IMOZ5¢R IO OMOLOMYGOSL. 5ToLMD,
J9OEEgdol  dg3m3gool  Bgsdomgdo  Bmyxgd LyM3gbEGHobodgdomss  FsM306M9dmwo
(Comums, 1971).

sdBHM30LS O XML G9dBH™bolzmm0 BOMOROFHIIOL 533930 Jobgdo 3960
dgbhogarowo. osagbomos, ™I gl Jobgdo Bg@sdmOmR0BYIMMos FooenGHgd3gesdy-
Mmoo 3H3969 Bodwgdols o BEGHIZOMEOMIM0 B5309L9d0L  305b0E)-loEr0dsbo@®mo
05Mm0 3030l 3060HMdYYT0. FodmYmBo0s FMbsGMwo (5¢dsbob-Jarm®mod)-Jarm®o-
AGMOEo) bdRs30glo s BEIZOMEOMYOHO Bs309L0  (930ME-53580d0MWOEIMO0),
5369m39, BLY3EM30560¢)-013Mm30BH060 ,Bmbs* (llenrenna, Kemxosemn, 1982). @odoen-
39939653 OH0 35M565Eo Ldxs30gLol FobYMOWMMHO 3563969DolYdO.:
Grtso-o5+Cld+Ser+Qz+Gr, Bteo+Chl+Ab+Qz+Gr, Grte+Bteo+Chl+Stp77+Ab+Chl, Chl+Ab+Qz+Grt,
Chls+Ep+Ab+Qz 5 Hbl(Act)+Ep+Chl+Spn+Cb (Ilyuynasa, 1988; Illenremma M., 1989;
Kopuxosckuit u zgp., 1991), bogwm 85050 @gd3900G«6vgemo B@ogmmeomv)Oo 1s30gLobs
30 - St+Grt+Cld+Chl+Ms+Qz+Gr, St+Chl+Qz+Gr, Grt+Chl+St+Bt+Pl, Ky+Bt+Ms, Grt+Bt+Ms,
Grt+Bt+Ms, St+Grt+Bt+Ky+Chl, Grtre+Btsi+Ged+Ky, MgHbl+Ky+St+Qz+Pl, MgHbl+St+Grt+Qz,
MgHbl+Ky+P1+Qz, MgHbl+Pl+Ep+Qz, Sil+Bt+Ms+Pl+Qz+Grt, St+P1+Qz, Ms+Grt+Ky+Pl+Qz,
Ged+P1+Qz, MgHbl+Ep+Pl (Kekenus, 1966; Uxorya, 1971; Illenrenua, Keuxosenu, 1982; Co-
MUH u 7p., 19912; Keuxosenu, lllenrenua, 1991; lllenrenua u ap., 1991).

34



09dmols s dms 359960LEH000l 39M0WgdOL MOMMABIOLYdOLMZ0L sdsbsliosmg-
0905 M930Mmbo 393edmmzoHdol M™L 4shgbowo 1qdmemo JobgMowgdol - Jarmeo-
Gob, 93000MmEH0LS S 5dGH0bMoEoL LoFsMdg; 33b3WYdS MBIBHOE. Y39ws 53 JobgMswols
3965396930 SBM(30530930 3563050930 EITGMHI0LS S SX MOV B9dBMbozmeo
B0OR0EHOL 39399mz30390d0.

LEAHOGHOOL 93BHMMYIOL SBOOm, BgdMOLy @S oo 3539bolES05L F39MH0gdOLy
@dBHMO30Ld o XML BHJB™MB03MMO BOMOROAEHIdOL LogMEMIMO30 35300MH0L oM.,
393OM®I0bYMH9MmA0MH0 3300939003 F0mOmMYOL, MMI Jom JONOMNES® 5J3L 4b3-
QOO gOHMbI0MO MBOL MHga0Mmbmeo 99@sdmOmR0BIOL LOWWO 03Ol FOMAMSOMEO
5 HIGHOMPMM0 9G93900. 360Md0W0s, MM 39E93MmOBODBIOL 3OMYMIYO gBEo30lL-
396 256Lb3539000, MYEHOMYMOPIEO 9BHO30L OML, 3MHMEJLYd0 J0dEObsMYMBL vY300vY)-
ML 3M5MBIVMOO s 3¢0bEYds 0, Loz J969030 0bBEHYBLOMEMs© bgds FErmo-
900l 990939, IgMOIMO EsBOJwgds s ABZMY3s. STob I3>GOM BoQse0m0s JgLifog-
o 99@98mM530GJdT0 OHMPMOE 3OO0 Dmboewmdol IJmbyg 4Msbs@gdol, slg39
00 305653900l 5OLYIMDG, MMIEGITOE 3OMAMII0 DMbsemds LMo Hodwwowos
5 dbmEmE 39GHodmmz0BAOL MHYEGHMMAMIEMWO §Bodol M93mbLEMmwJ30ss Tglodemg-
0900.

5960250, 5M19d0 dMbs3gd00Ls s BEIMYOMEO 33¢930L bog3MA39EDY, S3G™-
M900L sDBMHOm, 09dMs-353960LES05L 39MOLIMEPSTPIO  BHMELIOGHMMO MOMNMYbJOLYdO
@dBHM530Ld @O 9x9M30L  39dBH™Mb03MO BoMRBOEJOMD gOHmO® ToMHOMYOMW0S 23056~
bogrmEmedo s 3309635¢9mbMmo GHaddmabyBolol (mG35Mwo BsHolo) OMU.
9o 9OPEOMNMEOE 5938 296300 30560F-LoW0TsboEGMOO doOwo GHodol (3569
330Jgd0l B3o30gLboL MsbsG o LrdxsE0glols s BEHIZOMEOMIMHO BO309LBOL MYAO-
b0 893Ho0mmH30Hd0. 2305686M9FMbMw @OML ImbEs 59 9HMGMEgdol boffowrgdols
39639653030 Fo6H0M9ds LommgwEgbowm J39bmbosb fobs Jgol Bmbsdo.
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UDC.56:551.7(479.22)

ObOR(0 3(M65GIZI0 RILHERIN LOISBMBZIRML S3B IGO0
S0MLBAGSBH03GSBO0LS RS LIRNFIEBIMH0 LIFZIELIJOL FILSLIS

3. 353505dg, 9. A56r0g5dg™, 0. 35350599, 0. 39e0g3EHM0TI30e0™, g. EbRsZS*
oobey, 5. y0369¢»0dol bsb. 3gmermgool obbHod o,
“bsgsm039¢nml (9976037900 #96039HboAIAHO;

“oeosl bsbyerdfoger «9b0396bodgBd0

sbsewo  8mbo3gdgdo  slvgmgem  LogdoMorggummls  33GHMMOL  BoMLEBMIBH0RMBooLs S
1908963 Mo Lgdagbligdol Tglssbgd. 3. 35350509, 3. BsM0gsdg, 0. 353505d9, 8. 39eg3GHM0-
0930000, 3. @sbBI3s. by, sav. xobgerodol bsb. ggemermgool obldoduHo, bsgstorgzgaremls
O976037960 #960396b0BIAO, 0¢Posl bsbgcrdfogm #9b039(LoBIHO. IBIZLID LodsGm39-
@b 3H9O0EGHMM05D) ©oYRIbowos sbowo, dglsdg Mool BYss3EMo bgwodgb@wemo
19d39bLo (dggLodsagds Protacanthoplites abichi-l Bmbols). obboEos 53E0L garmdog-
60 19dz96LLAEHMGYMIR0Mwo bdgdol (Haq, 2014) s LodsG®mngzgeml bLobdOmbmar Boang-
99980 sygboo igd3gbligdols 9g3omolidoMgdol bsgzombo.

New Data on the Aptian Biostratigraphy and Sedimentary Sequences in Western Georgia. M.
Kakabadze, M. Sharikadze, I. Kakabadze, Sh. Keleptrishvili, G. Lanchava. 7SU, Alexandre
Janelidze Institute of Geology, Technical University of Georgia, Ilia State University. The
Upper Aptian sedimentary sequence of third order (corresponds to the Protacanthoplites abichi
Zone) is revealed in Western Georgia. The question of correlation of the Aptian sequences in
Georgia with the Aptian sequences of the Cretaceous global sequence stratigraphic chart (Hagq,
2014) is discussed.

Hogsre ganEsle no GmocTparurpadum ¥ cefUMEHTAIMOHHBIM CEKBEHCAM aITCKUX OTIOMKEHMIA
3anaguoii I'pysun. Kaka6agse M., Illapukaznze M., Kaka6aznze 1., Kerenrprumsunu I11., Jlangasa
I. Hucruryr reoxsormm mm. A [Draneruzse, TI'Y, Texmmyecku#i yHuBepcurer Ipysum,
TocypapcrBernrsrsi yrnBepcurer umM. Msm. Ha teppuropun 3amaguoii I'pysum ycraHOBIEH
HOBBIH BepXHEAITCKHUII CEKBEHC TPEThero IOopAAKa (COOTBETCTByeT MHTepBalTy 30HHBI Protacan-
thoplites abichi). [IpeanprHsTa MOIBITKA COMOCTABIEHUS AITCKUX CEKBEHCOB, BBIABIEHHBIX Ha
TeppuTOpHH ['py3uu C aTCKUMHU CeKBEHCAMU, IIPUBeJeHHBIMU Ha IJI00AJIBHOM CeKBEHC-CTpa-

turpadpudeckoii cxeme (Haq, 2014).

Extended Abstract

Considered Aptian sections are located in the Transcaucasian Intermontane area (Okriba-
Khreiti and Dzirula tectonic subzones of the Central uplift zone) and in its adjacent northern
stripe (Gagra-Java tectonic zone). These sediments mainly are represented by more or less
shallow marine facies and, thanks to diverse and abundant fauna of ammonites and other

macro- and micro-fossils, they are subdivided into biostratigraphical Zones.
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Transgressive tract of the lowermost Upper Aptian Epicheloniceras subnodosocostatum
Zone within the Okriba-Khreiti area is well (with reworked breccia-conglomerate basement)
distinguished, e.g. in Godogani and Tvishi sections, where the erosional surface of sandy lime-
stones of Deshayesites deshayesi Zone is overlain by sandy glauconitic marls (in Godogani) or
clayey limestones (in Tvishi) of the Subnodosocostatum Zone. Within the Dzirula subzone, in
Goresha-Kharagauli syncline, e.g., in Lashisgele section the erosional surface of Lower Aptian
Dufrenoyia furcata Zone is overlain by sediments of Subnodosocostatum Zone (Sharikadze,
1975; Kakabadze M., Kakabadze I., Sharikadze, 2013). In Nebodziri and Tsipa sections the
marly glauconitic sandstones of the Subnodosocostatum Zone with conglomerate layer (0.2 m)
at the base is overlain by the Lower Aptian (probably Deshayesi Zone) sandy brecciate
limestones.

New data are received in the Kvatskhuti section (the Rioni river gorge), where deposits
of the Subnodosocostatum, Furcata and Deshayesi Zones are absent and the erosional surface of
limestones of the lowermost Aptian Weissi Zone is overlain (with breccia-conglomerate layer
at the base) by marls and marly limestones of the Upper Aptian Protacanthoplites abichi Zone.
This Zone is named with one index-species (Protacanthoplites abichi), because as indicated in
early publications the second species-index (Colombiceras tobleri) in many sections of Georgia
is common also in the lowerrmost Upper Aptian Epicheloniceas subnodosocostatum Zone.

Transgression of the Abichi Zone is fixed also southwards in Kumistavi and Gumbri
sections, where Subnodosocostatum and Lower Aptian Furcata Zones are missing, and the
limestones of the Deshayesi Zone are overlain by limestones of the Abichi Zone, with a
breccia-conglomerate layer at the base. In some sections (Godogani, Lashisghele, Uchameti,
Ghverki, Tsipa) between the Subnodosocostatum and Abichi Zones there also are marks of
disconformity. Moreover, within the Dzirula subzone, in the Molithi syncline (sections:
Marelisi, Vakhanistskali) Abichi Zone transgressively overlies the Lower Aptian or Barremian
limestones. Abundance of marls and abundant shells of Aucellina in the upper part of Abichi
Zone (e.g. in Tvishi and Znakva sections) point out that regressive subcycle started in the late
interval of Abichi Chrone. Based on all noted data, the Upper Aptian sequence (corresponds to
whole interval of AbichiZone) is documented in the Georgia region.

Aptian sedimentary sequences revealed on the territory of Georgia with more or less
clearness are distinguished in the adjacent Caucasian regions, where successful detailed bio-
and lithostartigraphic studies were carried out by several generations of specialists (Renngar-
ten, 1951, 1959, 1961; Eristavi, 1960; Luppov, 1952; Kudryavtsev, 1960, Mordvilko, 1960, 1962;
Egoian, 1977; Khalilov, 1959; Khalilov & Ali-Zade, 1986; Drushchits & Michailova, 1966;
Kakabadze et al., 1978; Kakabadze, 1981; Bogdanova et al., 1989; Kakabadze & Kvantaliani,
1991; Sharikadze, 1992; Snezhko et al., 2011; Sharikadze, 2015; Bogdanova & Mikhailova, 2016,
et al.). Consequently, the Lower Aptian, with its transgressive basement, is well fixed in the
North Caucasus (e.g. sections - Khokodz, Fars, Small Zelenchuk, Belaya Rechka, Assa). Trans-
gression of the lowermost Upper Aptian Subnodosocostatum Zone on the Lower Aptian or on
older deposits, with a breccia-conglomerate layer at the base, is well distinguished in central
part of the North Caucasus (e.g. sections: Khokodz, Fars, Gubs, Shedoc), Ingushetia (Kambi-
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leevka section), Daghestan (Dandu, Tlyarata, Levashi, Khadzalmakhi, Akusha), Armenia (Ka-
fan) and Azerbaijan (south-western part of the Lesser Caucasus).

As to the Parahoplites melchioris Zone (corresponds to Abichi Zone), in Daghestan
(Akusha section) the lowermost Upper Aptian Subnodosocostatum Zone conformably follow
the concretion horizon (7 m) of the Melchioris Zone, and its erosional surface is overlain (with
0,15 m thick conglomerate layer at the base) by transgressive clayey-sandy deposits (40 m) of
the Melchioris Zone (Sharikadze, 2015).

In some sections of Western Georgia the uppermost Aptian Acanthohoplites nolani Zone
is characterized by transgressive basement; e.g. In the Tvishi section Nolani Zone, with brec-
cia-conglomerate basement, overlays the limestones of Abichi Zone. Similar situation is in the
sections of Znakva, Nikortsminda, etc., but in some sections (Bethlevi, Alpana) transition
between the Abichi and Nolani Zones is conformable. It is remarkable that within the Okriba-
Khreithi tectonic zone (sections: Gordi, Dzedzilethi) marls of Nolani Zone with breccia-cong-
lomerate layer at the base, overlay the Lower Aptian Deshayesi Zone. Regressive tract is reve-
aled in the Jacob:i Zone; to this phenomenon points out the appearance of marly and glau-
conitic limestones with abundant representatives of Aucellina in the Nikortsminda and Tvishi
sections. Accordingly, the whole Nolani-Jacobi interval and perhaps the lowermost portion of
the Leymeriella tardefurcata Zone represent one sequence. It is also northworthy that
transgression of the Nolani Zone is fixed in many regions of the Caucasus (North Caucasus,
Daghestan, Armenia and Azerbaijan).

Regarding the question of correlation of the Aptian sequences in Georgia region with
Aptian sequences indicated on the revised glabal Early Cretaceous eustatic cycles chart (Hagq,
2014), it should first be noted that in this chart, altogether 58 third-order eustatic events are
identified in the Cretaceous; most have been documented in several basins, while a smaller
number are included by the author provisionally as eustatic, awaiting confirmation. Concer-
ning the Aptian, on the global chart seven short-term sea-level curves (corresponding to seven
third-order sequences) are marked. In particular, two sequences - within the Early Aptian
Oglanlensis-Forbesi and Deshayesi-Furcata intervals, two sequences - within the Martinioides
Chrone, one sequence embraces Melchioris interval, and two sequences are indicated within
the Nolani-Jacobi interval. As to the considered region of Georgia, there are revealed only four
sequences. Namely, one Lower Aptian sequence (embraces Weissi-Furcata interval), and three
Upper Aptian sequences (corresponding to Subnodosocostatum, Abichi and the uppermost
Aptian Nolani-Jacobi intervals).

Such a mismatch, in all probability, indicates that in addition to the influence of eustasy,
the role of regional tectonic fluctuations in the formation of Middle and Upper Aptian
sedimentary sequences and their stratigraphic unconformities within Georgia and some its

adjacent areas was rather significant.

99-20 Lomzmbol dmerml 899999539090 1gd39BLLEMOG0RMSBOIE0 J0ToM0IIENY-
dob (Hagq et al., 1988) gbm-960> doM0mo JoBsbl, Gmymea 3bmdowos, gsbgHmbBmmGOl

3960530 Md5d0 QMBS MOHO BHMIBLYMILOMM-MHgAMGLOMWO (303gd0L oYILs, Bsmo
0o63mgddbol doBgbgdol 29633935 @S JMOIWS30s oMo gbl, Molsg ™mogol dbMog,
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MIOIZMO OO MJNOONIO s 36M0dGH030wo 3603369wmds 5g3L. 93bGHsboMGO 303-
@900l 250m339g30Ls s FGLodsdobo OsRMsdgdOL 53900Lm30L 1d39bLLEHMSGOYMOG0S
099bg0lL Y39 oMM LAMIGH0YMIB0E Jgom©L (HMIgEms dmeol 30039 Moydo
50bB0TBZ305 BOM- O WOMNMBEBHMIGH0YMR05, Fo3b0BHMLABHMIEGH0RMB0s, 0BMEMIMOO
390JOMbM™0, BYoLIMLGHMOGH0HMB0s). LM sbgmo 3m33wgdumeo doymdol
Lo®3v9d39w b 5™l d9a960wo BsbyBMbBMMOOL sbodbmo 1yd3z9bLLEHMsG0YMIBOMEO
Q053M505, MMIgeroi dmem 20 Herol gobdsgermdsdo 360d369wmabs sbmlE s (Har-
denbol et al., 1998; Haq, 2014). 009939, GmameE 5358 933MM900 50b0dbs396, 0go xg®
300093 35000b53v8539090 5 LB, MBS MEOO ToLTEHsd0l bgd39bLe gPomg-
megdl ImOOL goblozmm®mgdyer 36033690 mdsl 0dgbl 9.f. dgbsdg Gogol 93LGHsboMGo
303900l Y9bs. 39Mdm, 3. 35Jol (Haq, 2014) 065359 oM E2Imol 0b@gMzswdo
58 09Lsdg GogoL G3LEBHIBOMOO (303000 IGEBOWO, BHMIgEms MIgEgumds Abmgeromls
Lbgoslbgs ®ga0mbol Imbs3999300 56H0L LMY, brm DBmaogMmo Jomysbo
933MOL 306MB0MO© 593 dohbgMEo g3LBHsBOMMI® s XIO 30WI3 IBOBMNJINYSO
396 Bs0m3egds. Fglodsdolo, 58 b30MbMb ©s393006Mgd0m FlmBEoml bbgsolibgs
0930mb6do Jogdmwo ymgzgumo sbsgro dmbsgdo oo 3603369 mgzsbos bgd3zgbligdols
06900LS s 3MMYEHE00L 96 3393500. 50 FBOOZ 2odMbIWOLL sME LogoMmgzgeml s
dolbo 90990 35335B00L MYR0Mmbgdol dmbs3gdgdo FoMdmoygbl. smlsbodbsgos, MmA

Logdo®mgzgermdo 306390 1gd39bLLEMG0MmIR0MEo 33¢93900 ssbEMmgdom 20 farols

fob s0fgm s 0dmogom3zg Gglsliffoger Mmd0gd@BL 3mEGHM03MW-53EM0O boengdqdo Foedm-
539bs (Kakabazze ., 2000, 2006; Kakabadze I., King, 2004; Kakabadze M., Kakabadze I,

2012). 5300 9965 50blBsL ol 4909 gds, 1D L 9339 sOLYIMBL LdJoMZIEML EHYMHo-
GO0 50b0dbo 9390535030 boergdgdol bgdzgblLE®moGH0yMsR0wo sbsfowg-
00l bggds (OMIgE0E M9BIMBMdom 0bggfigds).

Lodo0039WML GgMHOGHMM0, HMBYE0E JOMOMIIE 393395600 LodbMHgm-slogwgm
Boffoarls Imo3o3L, GIOEMIE0 @OMOL  gobdsgermdsdo dgdsMmgMds 39569 Ggomoliols
54BHoMO BOHomm 30009D9, 59096M35335B00L 3MBIMEMS BZ5eols ©d 35335B0MbBOL bo-
3065 B30l BsORW0Tdo. 35MEMWo bogrgdgdo o Fo@mdmygbowos 39@gHmagbmamo go-
309L9d0m, B3 MM FIB3OMMDYIMo MBS Ymzowoym Mguombol GHgd@mbo-
39960 5390010900l 530190MGO0m. M9bsdgEMM3g LAOMIGHWMSTo QoBLsbowggwo 53-
GO0 bogrgdgdo 4obasgqgdmwos 5809635335600l Fomsdrys 5Mgdo (M3MH0ds-bOgomOLs
@5 300l J39bmbgddo) s dJolo 8mdoxbogg 2o3M-x930L 39MEIIGMbo3MmO Bmbol
53Ds65-0MbMMHOL 300IM0 OLEPM 3530900l J39BMmbsdo (Iamkperuzaze, 2000). «bos sO-
B03bmL, HMA 35335L0MmboL LMY BIMEMIBY sOLYdMWO (35MEWO S BEodMEOO
Boargdqodo, sgMgomgg d306M9 39335B0mbol bomFs LolBgdol LobdHmbmwo 35MHdMBsEG o s
3w 356Mm96m6m0 [odmboddbgdo, bsdsdbo xsmbol LodFoMol 2s9m YAGHIWIHO dOM-
BEGHMGH0YMB0ME0 bH0wgdol s, Fglodsdols, bgodgbEwmo 1Ydlzgblgdol Woms-
000l ™) 306099300l MZ5LEBOOLOm bo3gdsss bgarbogMgwro. o3 dggbgds
6. 1 - B9 8000000909 353G FOOWGIL, obobo doMomssE HoMmdmoygbowos ds®BRbo
B30l B5309Lgd0m, 903938 IEOWIM F53MM - S J03OMFBIMBLL S T9)EIMYIO0? 5O
3M0L 965H0wdMEo dBoMBMBYds®. LMY 953 BHIMOBHMOO0L BoGgddo sGOL dm3m-
3900 B39bL dogH sbsgro doMLEMOE0dM830Y-1g0dbEMEMa0MMmo dmbs3gdgdo
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399553603 Epicheloniceras subnodosocostatum-ols oo Protacanthoplites abichi-ls 6mbgdols
dqLobgd.

Epicheloniceras subnodosocostatum-ol bmbol G@MmsbligMglios Lodos@mzgwmlb GgMo@m-
05D9 D™D 396350 5OOL A5dMbodMeo. 535w0md, Lmg. 33080l doEdMYdOL doMg-
39-3339m0 65¢rgdgool FOHowdo (8gdsmgMdL M3M0ds-begomMol GH9d@mbolzwm® J3gbm-
65d0) Dufrenoyia furcata-b Gmbols dglo@Eyzobo Bocnrgdgdo FM0wosb “sdmgzsmEboeos” s
J390533@ o Deshayesites deshayesi-li Bmbol 30693900l gHMPOMYOM Bgs30MHDY
LEAHOGH0YMOB0ME0 MMIBBAMGO0m Q9BEsg dME0s dEJROS-3Mba™Bgesdol g (0.2-
0.3 9), ®mdgwog Homdmowaqbl Subnodosocostatum-ols Bmbol 1gdz9blols gxdgls. doGroo-
@05, s©ds35¢ FMHowdo 3mbEod@o Protacanthoplites abichi-li Dmbslimsb 56 Bsbls, Togsd
LoyM5MgdMs, GMI dmd)3bm Bgssd3@Go Acanthohoplites nolani-li bmbs slgzg
GM5BLMYLOMssd QobEsagdwo Protacanthoplites abichi-l Bmbs%by.

<. - |
T Lo le WL /(o 14 i

1
YAt A

e e,
© Lmdbgmo 3 mdonxs6n

L. 1. D306 450003 gd0 35MEME0 Boewgdgdo LoJoMmzgwml GgOEMM0sDY (398539-
0E05) QS A3BBOWIo FMHOEdOL 5YOEYOIMYMDS: 3353bmo (1), ®oggmo (2), Bbs3zs (3),
60306§30bs (4), dgmg30 (5), BH30do (6), ymdobmago (7), 293060 (8), 3mmysbo (9), wm®gds (10),
58obEgwry (11), 039630 (12), dmeomo (13), bgdmdoto (14), fogs (15).

5939 9936086530, OMI 506060 BMmbs LodsOmzgurmdo ghmo Lobgmds-0bpgdbom
(Protacanthoplites abichi) v)b@s 500603690Mm©L, Gy s 65dOMIgddo domomy-
00 dgmeg Lobgmds-0bgduo (Colombiceras tobleri), Hmym®E 06033939, IMsz3s¢ FMHOE O
©90593@MM0L J39o - Epicheloniceras subnodosocostatum-ol 6mbsdo3 23b3009ds.

> bESEHO0L 5330 JPBOMBO0E 33O LBl LB (§39009, B35 ©d BYS) BFowgdols
Lggasb.
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bmg. 2mMmAbol doEsdmgddo (L. 2), GMmIgEog 1939 M3MH0d-bOJoMOL GgddEm-
60316 J39Hmbsdo 8gdscgMdL, J39ssd3@eo Deshayesi-li Bmbols mobosbo 3o6dzqd0ls
5 LGOI J30d0560 Jeog3mboE0sbo FgMyqgwgdol sLEGHOUL (3 3) owaMgabow, WiHim-
obHemO™ Bgs3ombg 3L 0.3 3 LoddszMOL dMYIR0S-3bdEMIGMSGHOL 6 (Fog SGOL
0993603 900L, MmOLIYWIEP0s6gd0L o 5TIMBOEJIOL 9MOMM09bEOMYdIMO BEMLRTNBE -
00), HJgeo@i Subnodosocostatum-ol Bmboll ™Mby dM9gd6H030, J300056-3wsm3zmbo@osbo
39639930l sbiGoL (2.5 3) 3wdgl Fo®dmoygbl.

Loy 9dMs, MM 8mdg3bm Abichi-b bmbol mobosbo dgMmygargdom ©s 3oM-
939000 o03m9600o sLEHOL gwdgs (0.1 3) dM9dRoMo 090 bolinsm©gds. sdsLmsb,
500535¢ FH0edo 2305653GHvMo Nolani- bmbol gsmbols 9993390 gMygegdol s J3o-
905b6-ga5993mb0E0sb0 FgMggwgdol sbiGs (5 d), 0.25 8- Lolgol d™JRomeo IHom g3wm-
d900, 396593 0s Abichi-b BmbsBy. s0lsb0dbs305, HMA doMXEol dslogol 39MHoaxg-
60900L BMmA0ghm FMHowdo sbg3g 3900 GBodloGmgds Subnodosocostatum-ol Bmbol
LEAOSGH0RMIB0WMWO MMobbIM Q9bEsYgds J390993EHWE HoMTMbsJdbgdby. Togowoms,
©MO935-bsMs5mwwob Lob3wobdo, 3. wsdobrgeol bgmdsdo Jggwssd@me Furcata-b be-
Bsbg Mg3bzol 60dbgdom 2obarsygdeos Subnodosocostatum-ols Bmbs (Kakabadze M.,
Kakabadze I., Sharikadze, 2013).

396005 530bYs, LemREIGOOL - bgdmdoMobs s foxgol dowsdmgddo, Subnodosocostatum-
ol Bmbol dgeygermzsbo gesr3mbo@nsbo J30ds939d0, 3mbyarmdgdedoom gwmdgdo (0,1-
0,29), ©sbbIm@ 560l 49bEsgdmEo J390s 9330l (LogsMsM, Deshayesi-li bmbols)
d300056 s 0MgdRome 306J390Dg. Gog Fggbgds Logmm®mog Subnodosocostatum-ols o
Abichi-l Bmbgdls dmeol LBHOsEH0MSBOMEO MMIbbIMGdIOL sOlYdMBL, LogrIMHSOIdIMS
bORE9dOL - 039630, MBsTgMOLs S . WsFobEYol FM0EgdOo, Bosg 59 BMbYdL Jm-
6ol 890086935 J308056-aom3mboGosbo dM9qd0, §3938gdscg Jobgdols sdTsg9dwo
39639%00m. 930 93 Bo3ombol YEIMO FgLlogErobmzol sTsEYdomo dsboerols dm-
30905 LyFoGM.

B39BL Fog sbogro sbvgws FM3M39dI0s Mo Fo-wgBbwdol Lobzwobol BMHowm
BOMOL 50IMb3EE Bmerdo, Lmg. 3353bMol dosdmgddo (Lwy®. 3), GmIgeoi dog-
3990036905 go36M5-%530L Dmbol 5dBsGIs-0MbHOL 300IMHO OLEPM 3530900l J39DMbL.

OMamO3 36MdOWO0s, 5. xsbgwodol (xanemunze, 1940), 3. gHobomogol (Dpucraswy,
1952,1964) s 9. 359ygerodol (1966) doge Leagegdl - folls s 3353bmml dmeol, d.
0ombol bgmdsdo (boozmol FOHowdo) 450mygmuowo 0ogm J3gos 3OE0L y39ws Loe-
0)00. IM3056980m, 0. 3396FGHo0sboly s b. 33sbsdol (KeanTanmmanu, Keaxanze, 1971)
33930l dobgzom, Lmy. 3353bMmol (boozmob) FOHowdo LsgMmmE 45dmoMmOiEbs
33HMO-5¢dM0 boergdqdol sOLYdMdS s 500b0dbs LigbmdsbmEmol EG®mobLyMglowwo 49b-
5905 B9s056M9F b5¢9dgdbg. LogMOEOIdMS, T gl IMbs(399930 Fom3zswolfoby-
0o 0gbs Abb3z0edolid@o00s60 49mEmyom@mo 5393930l OML s 899, S8 MJRO-
mbolb dmd339ero 1:50000 dolid@odol gmemaon)® M935%q (lerygyanse u mp.,1985), d. Go-
®bolb bgmdsdo, boozmob FHowdo, 53Ev6-5cd)MH0 b5¢rgdgdo LogMHmME 56 SHOL OG-
Boo s bgbmdsbmMo BHEMBLYMILOMEIs© ©I3L BYIBMYIMDY. 939 Hobolfs® Mbs
503608bmm, ®md B3z960 33093900l Loxywdlz9w by BI0EPS 5. Xsbgodol, 3. geob-
0530L5 Q5 9. 2599M9erodol dmbo3gdgd0l LolimMg 58 FOHowdo s3GHMo bowgdgdols

42



A0 GH GBS B0S SURFIBED, al=D
= JaM6MG&HIG03& S BOI0
& S =
e = 174 o) e
2| [ £ 2060890 6610 2 W ——— = | €
e | 3 [ & | BoUosEaeamD (9&.) ROOLOB0 | = 5
& 2 = =
% v v v v v v v v v g %
27 g |Kal, L. TARDEFURCATA i T
13 = 5T T I T < W i
14 e =
K133 H. JACOBI I B B T A L ) I
115 SN =20 N =~ = N/ V/ N/ V7 VN V7V
e A. NOLANI = t = ~ n ﬁ 2 1 = s i Kal,
117_ = 2 — — = s S \ v v v ¥ v v
P. ABICHI
118
119 ®
120 Klaz 3 > EL 2o .
E. SUBNODOSOCOSTATUM "By S Kia;
IPIE e RS T i
122- \l\\“*x&\: :
12 7 D. FURCATA T T T~ Kia,
124 ' M L T T e
T K, D. DESHAYESI = * - ‘ij— ( L LU I e S = ==
126 D. PLAN]I)C'ZOWSEI"Igs'#US—MGII FI =T T‘* T ———— Ka,
aya K br P. WAAGENOIDES | T T e
127 10T C. SECURIFORMIS : K.br,
| o [ o 9 [ e ~ | ~ V% v v . . - - i ongg °DD
[ [ Jib[ el dop[o [43b]~]44 5 v 6 . 7 ~ |8lece=019 10 11 12

b6, 2. bemg. 3mabol 80sdmgdols s331Mo baangdgdol dom- s JOmbmbiBMma@oyMsz0s. 300Mmdomo B0dbgdo: 1 - 306J39; 2 - J3080560 /96 eErsmzmbodos-
Bo 306d39; 3 - dM7gdRoMEo 306939; 4 - FoMEMIOAGHIOIWO /56 Bomygbmo 306J39; 5 - BgHAYE0; 6 - BHMIBMIYORIWO; 7 - J3080560 /96 Ersm3mbo@osbo
39639w0; 8 - ®0obs; 9 - dM9Jh0s-3bAMIgHE0; 10 - MmsbbIMGds; 11- JOHMBMLEHMEH03M 553090 boMzgHo; 12 - botzgbo 45d0d3wgdsdo.

43



30MSE®IG03& B0

— JHM6MG®IG N33 BNIKD
cle| %
Y Y E | 33M60&m0 BM6IB0 R
21 2| 2| 35960560 943050 (36.) 0633530IGHB0S
HAELE
~ e
& L)
=
1129 & [Kal| L TARDEFURCATA
1342
114+
H. JACOBI
1154 Kpy
ey _ A. NOLANI
1179 . S S —
118- SeeRetioscomnest SRt s e a Suces ]
1194 ©
120 Kia,
- E. SUBNODOSOCOSTATUM
121
122
1234 7
D. FURCATA
124
65 Kia, D. DESHAYESI
D WEISSL
126~ D. PLANICOSTATUS-0560 8 - L L L
P. WAAGENOIDES e . e e E B B s W
12748d&.K br, C. SECURIFORMIS C T T T T T T T T 1
I. GIRAUDI L e e I e e e

333600 F&00

L00M<M30

5039 33@I (3)

J3963&0I0

8,5

1,207
0,40
1,50

1,85
0,70

0,90
1,75

O°—=22¢

=0o%,

0.85Y

o202 =039006T

>0 5200222 RE0%°
— T

T

0,65

Klaz

Klal

=

—]

I

T
——
=

I
|
I

T
I

==

1

I

I
—

=

I
|
I
T

4,5

I

I

T

I

I

I

I

—
I
I
I

2,0

T

T

L. 3. bemg. 3353bM00l 30s3Mmgdol 849553¢«60 65¢rgdgdol dom- s JOHMbmbGMmoE0yMsx30s (30HMd0mo 6086900 ob. 3g-2 bLmEsnby).

44

K,br,




3Mlgdmdol dglobgd. B3, 290M0M33s, GMI o Protacanthoplites abichi-bl Bmbs LGHEo-
G03M5x0Mo  MmsbbImgdom, GHMbLaMLOMWsE I3l J390s93E Mo Deshayesites
weissi-b Bmbol bwyar 43905 mbol dgLs@ygol 300d390b.

5 F5-egBbmdol Lob3Erbols BMHOEM ROMsTo, bmy. 3353bMOL SEIMBsZ3E o
BsfowBo, 8. Hombol JoMx39bs B306BY, BgsdsMgd o Imerites giraudi-U bmbols dgls-
AY30L0  LodMOEMIMY)0MH030 3060439008 M93DY OLEJOOL T8I0 565F0TWY3OMDS
3900936995:

Kibry 1. Ls8msemm-@s 0bymdmggdmogo 83360030 30693980. LEOL Jggws Bsfowdo
500dmBbs - Colchidites shaoriensis Djan., Paraimerites katsharavai (Rouch.),

Heteroceras (ArgvethItes) Sp . ... ..o v v e 200

2. 9b53L0 J969d0. ILEOL BYS PMBOWB J9BOLYBEOZMS dgwgdbo@o - Duvalia

cf. grasiana (Duval-Jouve) ........... .. ... ... i 4400

Kja,' 3. AbgogLo Jobgdo. LsgsMvEM, 58 EMbOEIB GOl Jomomgdwo (Adamia et
al., 1988) — Pseudocrioceras abichi (Bac., Sim.) 5 Deshayesitessp. . . . . .. 0.650

Kia,® 4. g9 ILEHOL JOMPOMYPOM ,X00990056“ BYI30MHBY QbYW
Bo3mobBgm0, BmYsb  Hbgolygho  35MdMbsdmwo  dGghomwo  Jsbgdo,
BBl 9MMO0g6EH0MYIMMO  BMRTI6BHJO0m  (09egdboBqdo, dsdom-
30200900, 53MBOGJB0) . .. 0.20-0.359

5. 005 bo3MobEBYMH0 GOMQIGIO L. 17590

6. 005 BogmolygMo 93360030 dghygemzsbo 30693900, 900 Gomboom
(59mbo@gdo, 39gdbo@gdo, dMsjom3dmgdo) — Colombiceras tobleri tobleri
(Jac. et Tobl.), C. subtobleri (Kasan.), Protacanthoplites aff. quadratus (Kasan.),
NEORIPOIILOS SP. . .« oo vttt 0909

7. 005 BosgmolbygMo 9330030 30603990 ©s dghygangdo - Colombiceras sp.,
Mesohibolites cf. ekimbontchevi St.-Verg., Neohibolites cf. montanus Ali-Zade

........................................................... 0.700

8. wos bosgMolggMo 9330030 306093900 - Colombiceras cf. discoidalis (Sinz.),
Neohibolites cf. montanusAli-Zade. . .............................. 1.159

9. 30693990 5 396 gd0; J39s IM9do sS®gdwos Acanthohoplites sp. ind.,
bogom Bgosdo - Colombiceras cf. subpeltoceroides (Sinz.), Neohibolites
inflexus inflexus Stoll.. . ... ... .. ... .. ... . i 1.259

10. 996genqdo - Protacanthoplites aff. abichi (Anth.), P. cf. monilis Tovb.,
Colombiceras cf. subpeltoeroides (Sinz.), Colombiceras sp., ? Epicheloniceras sp.,
Neohibolites inflexus angelanica Ali-Zade. . ........................ 0.259
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11. bo639B0 490003E0GO0T0. . . . vt 0.400

12. 39990 bs360bggemo s dnwMHxm mbgwo (0.3-0.4 13) s d03MMIMYgdM030
(0.1 1I) oobgdol @ILES 30M0GHOL  3mb3MYg309d0L  BsbsOmgdom -

Neohibolites inflexus angelanica Ali-Zade. . . ........................ 0.450
13. 3969em3560 306MJ30B MY . . ... 0.239
14. 39-12 ©sbEGob Abs3Lo Jobgdo - Neohibolites cf. aptiensis Kil. .. ... ... 0.553d

15. obgwo s bodmoemd®mggd®ozo 9330030 306043990, ©OBOJLGOMEO
by d®9g06MH030 392903560 30MJ3900L d9530M9gdom. . ... ... ... 1.00

16. AbogL0 Jobgdo. . .o 158
17. 8bgogL0 J96900, Fo6HdMBOL MbgEdMg9dm030 IgMAJEgdol d95dM9ggdo .. 2,53
19. ABYO3BO QOOUBS « v v vt 350

3063900 BES Bgsdscmgdmmo Colchidites securiformis-ols Bmbols Lobgerddemgs-
Bgm Bombsli 9g03o3L. 39-2 LB AobLYBVIOWWwo Duvalia cf. grasiana (Duval-Jouve)
393039005 BYIdMGIM-d3900553EwIMHOL 0bEIMZ5¢d0. 535BB, LEAHGMIBH0RMIRO-
o dgosMgmdom gl ILES BYIBIMYINwol by, Pseudocrioceras waagenoides-ols
Bmboll Mbs Fgqlodyzolgdmgl. 39-3 @oLES, LO33MOOM®, J39s93GMo Weissi-ls
Bmbob bLyer 4390 MBIL gglodsdgds. 99-4 LES FoMTIMoYIbL EGHOIBLAGLOO Tws-
33GHMOoL gmdgl, GMAwol dmdymero, dgeygwgdom Homdmoagbowo 89-5 oli¢owsb
(Lodd. 1.75 3) Gobs 96 5MOL PobloBLIOMWO, bmwwm dg-6 sLlGsdo Protacanthoplites
abichi-b Dmbol sdsbslnsmgdgE0 59MbHGd0s. Imd36m 8g-7-14 ILEBHYOO0, 53MboEgdols
@5 09wgdbo@gool LsgmAdzgEbHy, 99539 DBmbsl d093MmM369ds. Gl Tggbgds 09-15-18
5LBHIOL, Lobgddmzsbgerm 65FsObYBOL 5MIMLYIMOOL QodMm, Fomo sS30 396 A0bYdS.
5060350, 3353HMol FOH0ETo ,,50M350MEBbOEI0S" F9553E 1MoL J3gs Subnodosocostatum-
ob bmbo, J39wss3@MMo Furcata-bl s Deshayesi-b bmbgdo s Weissi-li bmboll cooo
Boffoero.

99®-653w905 Abgoglo LwyMsmos Asdm3wgboo saMgm3g LB gdol - mddGMOLY
5 4mdolmogol FOowgddo, bysi Abichi-l Bmbol 306043990, 36gdhos-3MmbywmdgMsdg-
00 33dgdo, 4obEsygdmwos J390s93EH«Mo Deshayesi-b Bmbol 3063900l gHm©OMg-
0 Bs30MHDBY. MO39 FOOWTo LEAMIEGH0YMIB0MWO bsM3gbo BmoEsgl Furcata-bs o
Subnodosocostatum-ols Bmbgodl. Gog Fggbgds doervarol dsliogol 39Moxggmosl (Illapuxaznse,
2015), ©mMgds-bstrog ool Lobzwobdo, 39Mdm, bme. doMgerolol dosdmgdls s d.
35bs60Lfigerols bgmdsdo Abichi-l Bmbs ¢sbbImE 5™l gobersgygdmaro Hgsdscmgdwmwols
Bmm9bme 306093909, DM 30 J39s93EHEMOL 308056 306J390DY.

5939 Mbs 500bodbml, MM bLmy. 3353HP0EIL LsdbMgmom dEYdsMY bmes. dgm-
wqgoL (IHapuxaznze, 2015) s bemg. Bbszzol (M. Kakabaaze, 2006) F6Howgdo, MH®Iwgdos
36005-bMHJoMOL FgdE™bozme Bmbsl 993036905, 53¢MMTo dgergols J9sMgdom Mo

0690l HoMmImoygbs. FgLodsdobo, AoILZWS o J390953BWIMH0EIL FMss3@MHTo
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056bIMO0m0s. 19039 LOsM0S oMol Folo30L BMYOYH® (LeMg. MEYds, d. YymM-
6905) FModog. Abichi-U Bmbol Bgws bsfforo, Hmam s 06033939, MJAMILOMW0s, OSB3
309»0mgdL, F550mo, $H3080L s HBbs3z0L FMH0WgdT0, 58 BmMbOL Bgs mbybyg, IgM-
39900 B0 FoM0g s Aucellina-gdol 35dmBgbes.

LogdoMmM39wML BHIOOGMM05DY 53EHOHTo 25dm3wgbowo 159d39bLgdo dg@-bs3ergdo
Logbosom 2500936905 35335B00L BMPOIMY MYROMmbTdo, LOOE WIGHIWIMHO BOM-
@OoMUAEAIOGH0RMIB0M0  33¢093900 gMmermams bb3o@olibgs momdol dogMmss Bode®yg-
0o {Penrapren (1951, 1959, 1961), JIynmosr (1952), Xamunos (1959), Spucrasu (1960),
Mopasuinko (1960, 1962), Apymun, Muxaiinosa (1966), Eroau (1977), Kakabanze, Ksanranu-
anu, llapukaznze (1978), Kakabazze (1981), Kpamranumanu, Illapukaznsze, KakaGazze (1982),
Xanunos, Anu-3aze A. (1988), Bormanosa u gp. (1989), Kaka6anze, Kpanranuanu (1991), Illa-
pukazze (1992), Cuexxo u zp. (2011), Illapukazze (2015), Bogdanova, Mikhailova (2016) o
1b3.]. 3963dME, sRJbOOos, BMI  J3900993G M0, HMIgwoE dmoEsgl Weissi-Furcata-l
Bmbgdol 0bEYMHZ5wl, GMAMGME LSJsOMNZIML DMA0gho FMHowdo (wmdsgsbodg, 1972),
A®bLbaMgLoMwo Bwdom FodloMEgds BMHowm 353356006 (3E0bsMggdol - bmzmdol,
ROBLOL, 35BoMS BgEgbRm30L, dgEs0s-M9gB3oL S SLBL FOOWGdO) BHIMOEMM0sDY. Imd-
©936m, 8553¢vG0o Subnodosocostatum-ols Bmbol GHGMBLYMgLoMo Qobwsygds J390s-
33GHMOBY b MBOM dz9e b5¢gdgdbg 39O 9MOL Qodmbs@Geo Bowm 3533580500
(000065699d0L - bmzmdol, 3OO, gdLol, F9gm3oL, OO WdOL FMH0Wwgdo), 0byvwy-
dgodo (9. 35000¢99335), LGB0 (LMBWGdO - BV, BHWO0sMSES, 93500, boxo-
3dsbo), Ledbgmdo (39x839630) O SHBYMB0XBT0 (3553560l 6F03w0bol RGO M-50dm-
Logergo bsfoendo).

LoyM5M9dMs, MMI IgLEBBd0 (Lmy. s3mdol FMHowrdo) Subnodosocostatum-ols
BMbsHg 3o6bAMOOMS obarsgqdmo Melchioris-ob bmbols 3mb 36930900560 308543900l
306H0DmbG0 (7 9), GMIWwoL Q9sMY3bow Hgsdo®by, dMgdh0s-3mIdE™dgo@om dg-
do, /obbdm g3l 53 3965136900 BMmbol 40 3 LoIIWs3MOL MObOSE-J3080560 LGS
(ITapuxazze, 2015). 809360 Bgss3Gmeo Lgd3gbLo, Gmdgwoi dmoisgl Nolani-bs @s
Jacobi-ll Bmbgodl, GHMBLYMILOMO Bdom boliosmMEYdS O 90RO FoTMOYMGs b3~
90 LOJ9MMZIW ML BMYOIOHM FHOT0. FoQOT0MS, MJMH0BI-BOHJOMOL J39DMboL Botry-
9030, bemREGOOL - MOEOL s dgdowgmol FMowgddo, Nolani-b Bmbols Ighygwgdo,
0699h05-3mba Mg @0l IHom B3wdgdo, 4obwsygdmwos Deshayesi-b bmbsbyg ([epmapu-
au u 1p., 1975), bowm bmg. 30008 FOHowdo Nolani-b bmbs, 51939, 3Mgdhos-3mbywm-
d9Ms¢om 53dqdo, g3l Abichi-b Bmbol 30604398%g (KBanramnanu, Hazapumswmim, 1975;
Adamia et al., 1988).

bmbBo M9gsbzol 60dbgdo 98 ™Mby by IGROJLOMYGIMWOS SgMgmM3g LMBEGOOL - Am-
©Mabol, Bbs330L s bogm™Hdobol dosdmgddo, bmwm bmy FMowdo (Lmxwgdo -
09930, 5¢3565 s bbg.), Ly 93GHMEMmO FgRol I9EMIO00 VMHT>HBOZ0IMO Bo309LY-
000 5oL Fomdmygboero, Abichi-ls s Nolani-b HBmbmdL dmMol LEBOZsMO MBLIM-
d0m0s. 506036490 1dz96LoL MgaMgloyeo J39303w0 Jacobi-U JOmbol dgmmg Babggzs@do
©50{gm. 535B9 3000gBL, Togowoms, bLeREgdol - bogm®(dobool s #H30d0L FOo-
@gddo Jacobi-l Bmbol Bgs bsfowdo megzs30M39ws dgMygem3zsbo 30M439d0Ls s

39639 gdol, bmewm 9999 3wsm3mbo@osbo 30Md3900L godmBgbs, HMIgddoE oo
47



S = LIINGM3IM
& &
|28 bd&0IN BMEIB0 S [ 330600 9@0 60600 R | = &
= BYIGNS60 5330 (&
= | = - (GI0O0D) (53339663306 LYERIHIBN) | & (6 S %
& . & S 2
53dI<IN0L4I6 HBR306496 >
L. TARDEFURCATA,— KAI, 111.4 —
112 33 I@0 112 L. TARDEFURCATA
113 P— 113.0 — 13+ 7~
H. JACOBI KAp, 113.3 =
1141 = 114 H. JACOBI
1154 o PR 115.1 -{ 115 IV
116 & A. NOLANI 116 A. NOLANI
8 |
L= P. MELCHIORIS S P. ABICHI "
s F° 118
&
119 119
) - N3G Va0
120 120
E. MARTINIOIDES E. SUBNODOSOCOSTATUM 1
1214 g 121
()
122 122
g4
123 = D. FURCATA 1% D. FURCATA
124 124
— o) D. DESHAYESI e D. DESHAYESI |
N KAp, i i PLANII(DZO\SX{F]TQI?; 5006
—1 — D. A - A
— — 126.3 — D. OGLANLENSIS KBa, T o P P.WAAGENOIDES |~~~
127 33@®JII0 I. GIRAUDI \ 127 oL RO

L. 4. LodoMm39w ML 53GMMT0 Yodmzagbowo Lyd3zgblgdol yeMmdswmo bdqdol (Haq, 2014) 3@ Lgd3zgblgdmsb 3mMgassos.

48




5096Mmd0mss 3356 Aucellina-li §o03mIsygbwrgdo (Korerrmsuan, 1998, Kanramruanu u
ap., 2005). H@amO3 0033935, ©gaMgbos 53 Mgaombdo dzomg bboo goaMdgers sMg-
oed®o - Tardefurcata-ll JOMbol sLoHyoldog. Tglsdsdolo, dmgero Nolani-Jacobi-b
06@96M35¢0 o, 9bsdewms, Tardefurcata-li Bmbob J39s bsfowog Ho@mdmowyabl ghom bgd-
396LL. LogmEoEEYdMs, GmAd Nolani-b BMboL EGHMIBLAMLOS IYIBOE0S BodsGZggemls
AboBE3Mg 3933956001 IM3s5e MYRombdo (BOOWM 3533505, OMgLEBO, Lmdbgomo,
5D9gMds0K560).

Lodom39ml 53GMEMTo odm3wgbowo 9d39blgdols 3MmMYEsE0sd FEPMBSMEGO
Ldqdol (Haq, 2014) 99b59g Hogol 93L3sDowme s3EHw6 bgd39bLgdmsb 3083965, ®MA d. 35Jol
Uggdol dobgzom 93GHMEOL 0bEIM35wdo 83000 93LEIBOWGO 3030 (FgLEdsdoLO,
d30000 dgLsdg Mool 1Ydzblo) sMOL ASTMYMBOWO, OMIYEMIRD MO0 dmoasgl Jmgen
93905-53@mEL (Oglanlensis-Forbesi-l oo Deshayesi-Furcata-l 06@&g6Hh3swgdl), mMo 303wo
5y)boos Martinioides-ob, bmerm g@oo - Melchioris-ob §6mbdo. Nolani-Jacobi-l 0b-
396350080 3353 Mo dgLsdg M0YOL (3030 Aodmymaowo (L. 4).

o3 9995905 LodoMmM39WwMU, o A0bEIds TbMmEmE Mmmbo bgdzgblio; 396Mdm, J39-
©33GMMdo - ghmo (dmoEsgl Weissi-Furcata-li 0b@gM3zowls), boem 8995 s Bgos-
33G1Mdo - Lsdo (GgqLodsdgds Subnodosocostatum-ob, Abichi-b s Nolani-Jacobi-l 06¢g6-

39¢09gdL) Bgdzgblo Asdmoymgzs.
5960950, 8. 35Job Bggdobsh 2oblbzsg9d0m, Lods®mM3zgeml FOHowgddo 56 90dRbggs

BEGHMGH0YMIB0ME0 MMBBIMYDGd0 MIMAMEOE FSMmE J390993GHMO BMBYdL dmMob,
obg bogm®og Subnodosocostatumis-ols BMboL BoMgddo s Nolani-ls s Jacobi-l Bm-
690L dm®ob. 50bodbmo 3MEOIWSE0MMmO TgMLsdIAMDS 235530d0Mgd06gdL, MMA 53EIMHOL
3968530 Md5d0, g3LEHIBOOL FoM©s, MYRoMmbMwo GH9dB™mbozmMo IMIMsMdIOO IO3M®
obgbs 3608369 m3z96 go30gbsl LodoMmzgwmbs s 39335B00L BmyogMom Mgyombdo
190396EMO0 119J39bLYdOLS s BEAHMSE0YMIBOO MMSBEBIMYDGOOL BsTMYsE0dYdSDY.
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UDC.551.3.051(479.22)+551.263.23 (479.22)

30B®BHMBIRV0 3(M3RI6I0 RS 300Md6 Rd353F0@Id IR0
Rd60R3AI0 ¥o®3(65336350

@3. 3s0LsdY
obey, sem. y0369¢»0dol bsb. 3gegeregool obbhodidho

33HVGHOMGBNwo 0m3¢gbgdo s 350000 53538060900 sbsemgdo Hsdmbsgdbgdo.
g.050b539. Uy, 5. 3b9¢r0dols bsb. 3geaemmgoolb obldodwydho. dmbgdsdo sGldMEo
39GNGHOMRMwo 8m396980s0 (29Mm™a0MH0, 3:mLMLMEO, Ggdbmemyom®o) bids-
A0500 oMM J9BBOME0s AJMEMPOMO 35GLEGHOMBME IM3g69dmb ©o3e3-
306900 Hom3mboddbgdo (8m3zwgbsms bowrgdqdo) s LEHOWMIGHWOMs© domo duyoglio
Bn®IMar-sbsgngdo Jobgdo. dmgzamgbsms boergdgdo (mEolBmbiG®m™madqdo, 39Mo REo-
do) 930L0 BH9gLEAMOMEOo, bLAHOMIEGIOMOo, 2969G03M0 60dbydom s MrsEm 35300~
00 353LGHOMBM In3wgbgdmsb, 83390005 296Lb353W0Gds bMEOIME-sbsgdo Jsbg-
d0Lgob, 5953 396530MMds B0 FMLYZ0EIOIW KAMBIW JoTMYMRs.

Catastrophic Events and the Related Sedimentary Formations. F. Maisadze. A/exandre Janelidze
Institute of Geology, TSU. From the catastrophic events existing in the nature (geological, cos-
mic, technological) the paper deals mainly with the formations related to geological catast-
rophic events (event deposits) and structurally similar to them normally stratified sedimentary
rocks. Event deposits (olistostromes, a wild flysch) by their textural, structural, genetic
character and direct relation to catastrophic events sharply differ from normally stratified sedi-

mentary rocks that conditioned their selection as an independent group.

KaracTpoduueckue sBieHHMs U CBSI3aHHBIE C HUMH oOcafounble oOpasoBanua. P.Maiicazze.

Hnemumym I'eonocuu um. An. [ocanenuose, TI'Y. VI3 cylmecTByIomux B IpUpoOAe KaTacTPOpu-
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YeCKUX fBJIeHMH (TeosormdyecKue, KOCMUYECKUE, TEXHOJOTHYEeCKHe) B CTaThbe PaCCMOTPEHBI
IIPeUMYIIeCTBEHHO OOpa3oBaHUA, CBA3aHHbBIE C T'eOJIOTUYECKUMHU KaTaCTPOQUUECKHMHU SBIIe-
HUAMU (COOBITHITHBIE OTJIOXKEHMA) M CTPYKTYPHO CXOXHE€ C HHUMHU HOPMAaJIbHO-OCaJOYHBIE
ornoxeHuA. COOBITUIHbIE OTIOXEHHA (OJUCTOCTPOMSI, JUKUI (PJINII) IO CBOUM TEKCTYPHBIM,
CTPYKTYPHBIM, T€HETHYECKUM IIPU3HAKAM U UX HEIOCPe/ICTBEHHON CBA3BIO C KaracTpoduyec-
KHMH SIBJI€HUAMHY, PE3KO OTIUYAIOTCSA OT HOPMAIBHO-OCAJOYHBIX OTJIOKEHUM, YTO B 00y CIOBH-

JIO UX BBIZIeJIEHHE B CAMOCTOATENbHYIO TPYIIITy IIOPOJ.

Extended Abstract

From the catastrophic events existing in the nature (geological, cosmic, technological)
the paper deals mainly with the formations related to geological catastrophic events (event
deposits) and structurally similar to them normally stratified sedimentary rocks. Formations
induced by cosmic phenomena (seismites) also are partially considered in the paper.

In the genetically differing deposits structurally and texturally similar rocks are present.
Cyclites are good example for the above-mentioned. According to genetic characteristics three
groups are distinguished in them: periodites, tempestites (storm deposits) and turbidites (depo-
sits of suspension flows), among them periodites are normally stratified sedimentary rocks,
tempestites and turbidites belong to event deposits as generation of the latter is conditioned by
catastrophic events.

As it turned out similar event occurred in the chaotically built formations, where two
groups of rocks — normally stratified sedimentary rocks (conglomerates, breccias, reef breccias,
horizons with inclusions, etc.) and event deposits (olistostromes, a wild flysch) are present.

Normally stratified sedimentary rocks - breccias and conglomerates are genetically
identical and they differ only in the extent of debris rolling. Olistostromes and a wild flysch are
also genetically identical - the first one predominantly deposited in the epicontinental basins
and the second one in the flysch basins.

Event deposits by their textural, structural, genetic character and direct relation to cata-
strophic events sharply differ from normally stratified sedimentary rocks that conditioned their
selection as an independent group.

A good example of chaotically built event deposits are Upper Eocene olistostromes and a
wild flysch spread in the Alpine folded belt (the Swiss and French Alps, Outer Dinarides, the
Greater Caucasus fold system, etc.). In the Swiss Alps and Outer Dinarides the event deposits
are represented by a wild flysch, and in the French Alps by olistostromes.

In the Greater Caucasus fold system Upper Eocene event deposits also are represented by
olistostromes. Their main part is spread on the southern slope of the Greater Caucasus. Starting
from the river Rioni canyon, they spread in the form of a narrow strip to the east along the
frontal line of the thrust of flysch sediments of the Mestia-Tianeti zone. Due to this thrust,
olistostromes partially and probably in some places entirely are covered tectonically by the
Cretaceous-Paleogene flysch. In their turn, from the north they overthrust the Gagra-Java zone
autochthonous normally stratified sedimentary rocks of different age. It should be noted that

with the help of the position of Upper Eocene olistostromes in the Patara Liakhvi river basin,
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the presence of retro-nappes was first established in the fold system of the Greater Caucasus.
Also for the first time, according to the genetic characteristics, the olistostromes and a wild
flysch were attributed to the group of event deposits.

The above-mentioned olistostromes despite their intensive tectonic reworking and
movement from North to South over a long distance (20-50km), give significant information on
the paleogeography and tectonic, including catastrophic events that took place in the region in
the second half of the Late Eocene during the Pyrenean folding stage.

As for the general issues of paleogeography and genesis of olistostromes and a wild flysch
it can be said that for their origin, except for catastrophic events, the presence of dissected
topography in the form of cordilleras and protrusions that would supply the basin with
terrigenous material is necessary. Movement of disintegrated material in the sedimentary
basins took place mainly by means of tectonic and, associated with it, landslide processes
pointing to tectonic-gravitational origin of these formations.

If we compare cyclical (tempestides, turbidites) and chaotical (olystostromes, wild flysch)
event deposits, it may be concluded that genetically they are similar, though they differ sharply
by structure and lithological composition. In both cases, the main factor of their origin is
associated with the catastrophic events of different force and scale.

Upper Eocene chaotically built event deposits spread in different segments of the Alpine
folded belt are synchronous formations showing that their origin should be associated with the
same geological process. In particular, it is supposed to be a collision that created a fold-nappe
structure of the Caucasus, which began at the end of the Late Eocene and reached its maximum
in the Late Miocene, when the Arabian plate detached from Africa and started its northward
movement.

In the paper the Middle Eocene olistostromes of the territory of Georgia, most of which
are spread in the Achara-Trialeti zone also are briefly discussed. Their best exposures are obser-
ved in the environs of Tbilisi as “Tbilisi olistostromes” (“conglomerates of entangled bedding”).
By stricture and origin they represent submarine landslide deposits. To our mind, the main
factor of their appearance is connected with the catastrophic events that attended the Tria-
letian (Ilirian) folding stage at the end of the Middle Eocene. Besides the above-mentioned
olistostromes at different stratigraphic levels of Mesozoic-Cenozoic deposits of Georgia indi-
vidual exposures of olistostromes are observed, among which Maastrichtian event deposits
including a wild flysch (the Aleura River, village Chinta) deserve attention. As to the Upper
Eocene wild flysch, it is poorly spread on the southern slope of the Greater Caucasus and
occurs in the Ildokani suite as separate outcrops (the rivers Aleura, Mejuda, etc.).

Finally, it should be noted that event deposits are peculiar marker formations allowing
the correlation of the tectonic and catastrophic processes within the Alpine folded belt as well
as beyond its limits.

When classifying event deposits, one should take into account both the scale of their
propagation and the strength of the catastrophic processes that caused them. From this view-
point, Upper Eocene chaotically built deposits (olistostromes, a wild flysch) present in the
Alpine folded belt is of higher rank than similar deposits of rhythmic structure (tempestites,
turbidites).
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1998). 596025, Jomlm@mo 53909 gdol 65¢ngdgddo B396 9439938 Jobgdol mMo xaymxo -
Bn®omEo LEMOGH0B0E0MJOMO Ibswgdo Jsbgdo (3mbyermdgms@gdo, d6gdhogdo,
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290m3 63.30930560s (Kaufman, 1889) obobo ,39¢M0 gerodol® Lobgwom asdmygm. o3
d99b905 BHMI0BL ,,meoLEBHMLEMMI0®, ol 99dmMgdwo 0dbs dmaz056900m 3. BEmEMgLOL
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50 bggds, 356 935600 30035690 360369 mds s L gl BHYMTobo 3r9eolbdmdls
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0531853900 96900 b5EHgbgd0LAD (MEobEHMEOmgdoLysb), dmIgems BmIgdo bmy-
X96 0590096009 505 3790M T9BHML S AgALOE 90H93L.

MmO 3900aMdd0 go0M335, MobE™MUEMHMIGO0L, 0lig3g HMAMM 39MMO FeO-
dob o Mm™M390580, oMo 9y o dmgzemgbgdols, 360d3b69mg56 MMl Ggddmbozmmo
@9, 30639 ©03d0, 35GLGHOMRBMEO IMZWI6gd0 15350MBdPs. 5§96 A58mI0bstyg, 9gus
0o68mbsgdbgdo MdgBgbo 3H9d@™bo3MM-3653035300 FoMTmTmdolss. selsbodbsgos,
60 3500 [oMImMdmds MH™do bdocms gdmbzgzs 9¢3M0 BgddmagbyBol 30390l (Marse-
hetti, 1957).

93 gbsms 65¢09dgd0 3930L90M0 LT Z0MM FoMdmboddbgdos, MHmAwgdoE bodw-
50935l 03935 39dBH™bo3 MmO @, 3500 FMEMOUL, 35¢3)PLGHOMBMEO 3OMEILBYOOL MM~
300LS 565 FoOEGM 53O BomFs Lo GHYgwolb doabom, 56589 B0l BoMgAL ASMIYOISS.

590b LYOEWMLEMIE30ME FMIWI© 393936Mm 08 JJMEMPOMH F0MYOL, MHMIYen-
do 0994mx3gds dmzmgboms Boergdgdo sed3mEmo LsMEHYwob Bmyoghm bomdFs BEHGWIGH-
590. 5dobm3z0L, dgMBgmwo 0dbs bosmFs LobEgdol ol LYydgb@gdo, Losg gu Ho®Bmbodd-
6900 y39moBYg 3965005 gLfogarogo.

96-960 515900 1gadgbEos 839035000 53900, LoE JobMOE 53900 Img-
wgboms boengdgdo 39mmMo Bwodomss Fo@dmoagbowo, GMmIgwos M G®a39w39EHe

GIIOMBOZNO BoOFBOET0S 3o3OEICIOI0. 39O B0To g Y39 DY J39ws - 3¢gb-
IO EoL o050l 99050089bermdsdo 9ol (Pyrren, 1972).

3900 Berodol 4gwsbg LoobGgMglm 2odmbiogmgdo 500bodbgds 35339Mbol bem-
6590, MH™Igwos 396G MMo 939035000l BOOowM bsfowl Fo@mdmoygbl. o Rwo-
3760 bogngdgdo Lob3lErobols amals saqdL s FoMImyqbowos 35039Mmbol Bwodom,
30030L 49653960L 939MH0wgd0m s oMo geodom. B39bmz0l LyobEgmglms 350-
396bol Bwodo, HGMIgeoa LEAOYIEHWOYW-OMEMA0MHO 60dB)d0m LsdsE 0ymeys s
000MgMo  Gomyobo ©8M3009d9  B9gdBH™bozme Jgmgwl (omdmowaqbl (Gigon,
1952). 35Bocrdo Jgdeol y39msbg J439ws bsffocro gemodomss {o®dmoygbowo, Gm-
99bs3 BgImm Imyzgds X9 s0dgmbols IM9ggd0olL 89933900 BK0do O, dMEIMl, 3900~
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30039660l Bmbol 533900 (39¢39990 B9JBH™bo3Omo JodEErol 593930 BErodMMOo
Boangdqdol ommemyom®mo dlgbgligds s LOBJOMbMEMdS, LsdoEgdsl 0dEg3s 3T~
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3Jmbgos Bbgoalbgs Bolid@odol s dool 35@GLGHOMBME IMgwgbgdls; 999yow, 2obl-
H3539999c00 35393MmM00L IM3wgboms boergdgdo Fo@mdmoddbs. 39MIm, dE0gMHo o@SLEHM-
B0 36M(396930900LSL 39eMMO RBE0do W0dIOBOL 3060d3900L5 O 35839MbOL o~
B0o@gd0lL Lobom 0EgdgdMEs, bmwm gm0 LLEBO A9FMZgboLLL SO 3Jmbos
A9939AH0GH00L  (bogoMgdol bo@gbgdosbo dMgdhogdo, 3mbgbloMadmwo dMmggdo) s
AGMOHd0OGHYO0L Ho®dmdabsls.

LoggM96Yg0L 5390 (IBEZMIMO 5E3900) Foblobowrggwo Boangdgdo Foedme-
396005 MEoLMLEGHOMIGOOom, HMIYd0E 35gblmerols Igbsdgryero smBob BoMYEIGdT0s
393039 gdMo. g 99356583690, ™Msgzol IBGOZ, Lwdo3MGmo KoF30l Fgdsygbgwro
Bofowos. m@olGmbG®M™MIgdo 5 MmO 50wl M33gbodg 5009w 30mIgBHHBY 30HOM
Dol BLobomos 25303o. om0 3003900 MB350 OB-BMgL F93MEJOL 393~
doMgds, ®MIoL POowm bsffoo Ldsw3MMo xs3F30L doabom gowol, bmwm Lsdb-
9000 — 59 X5F3L5 5 3MM356L0L bogrgdgdls Tms. 39308 BMbs FgdEH™bozwems dg0gmss
3900539053900 S ©odYb0dg GH9JB™b03MNM0 FoOHBOEHOLYSE Tgygds, M™IWgdos
Lbgoslbgs sbs30L Boergdgdomss s39dwo. 9HM-9M00 S15900 BOMBOES MWOLEMUEHM™M-
3900055 539000, MMIwol Jo@®modbo fomgmo BgMol bogngdgdomss Fomdmoygbogo.
396Lb3539800 MWOLEBHMBEGMMIJOOL ILIZWINO FoTMUBOZgdOLYD, o, (39OEWO sbs3ol
39693056 905, BBsOMGOOL Lobom BgI0MHMo 300J39003 33b3Ids, OHMIGEDS
Bmdg00 20-80 3 o gdT0 (33500905 MdL (Gigot, 1973).

M@oLEAMLEGHOMIGOOL FgmEg 250mbO35w0 Ob-doMgl T93mEgd0L olv3EgmOm
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Bofoel Homdmopabl. 508s35¢ FMHowdo sl 3mbEH0BIBEHWMO Tmesls 33ob. gl vm3o-
Bsb3bgero 30, BomgbMo BL30MMO FmEIslom s 35¢gblmerols dom-3erom3gbr®o
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658009, ®™3 olobo b3l 35¢gMYIMRMIR0ME 30MMDJOTO 0EYdd S, M Fo00 (oM~
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a9ba3oMmds (Gigot,1973, Gigot, Haccard, 1972).
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5 3930399005 0MmbM HBmbsdo, HMIgEoE ImJ3gIEos SEdbgmols s badgMd-
6900l BHOEM-sbo3w gm0 Bofiorol BosMawgddo. gl Hoedmbsddbgdo mwoam396me o
B9059M3966 BeodMO b5¢rgdgdl Tmos gobersggdvero; olobo yz9wsbg BoMom ozt ag-
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Gold potential and gold-quartz-low sulfide occurrence of the southern slope of the Greater
Caucasus (within the limits of Georgia). S. Kekelia, M. Kekelia, G. Asatiani, N. Gagnidze, I.
Mshvenieradze, K. Lobzhanidze, N.Popkhadze, G.Kharazishvili. A/exandre Janelidze Institute of
Geology, TSU. In the article is noted that the gold-quartz-low-sulphide type of mineralization
is known on the northern slope of the Svaneti Ridge. At the end of the 90s of the last century,
the Lukhra potential deposit was discovered; according to surface testing, the resources of
Lukhra are estimated at 30 tons. The total gold potential of Svaneti and Racha is estimated at
360 tons.

30JI0TO-KBapIl-MaJIOCyIbOUIAHOE OpyAeHeHre U IOTEeHITHUaX 30JI0Ta I0XKHOTO CKJIoHa Bombmoro
Kapkaza (8 mpegenax I'pysun). C. Kekennsa, M. Kexenus, H. Tarauaze, 1. MmBenuepaznge, K.
Jlo6xxarupze, H. Ilomxanze, I. Xapaswmmswiu. 777, Huacruryr Ieorormm um. Anexcanzpa
/Ixamermzgse. B crarbe OTMEYEHO, YTO 30JI0TO-KBAapIl-MaJIOCYJbGUIHBIH TUI OpyZeHeHUT
M3BeCTeH Ha ceBepHOM cKiIoHe CBaHeTcKoro xpebra. B koH1e 90-5IX TOZOB IPOLIIOTO CTOJIETUS
3meck OoOHapyxeHO JIyXpHHCKOe HOTeHIIMaJTbHOe MEeCTOPOXZeHHue; IO JAHHBIM IIOBEPXHOC-
THOTO onpoboBanus pecypcst JIyxpsr ounenensl B 30 T. O6muit noreruan 3onora CBaHeTHH U

Pauwu omenen B 360 T.

Extended Abstract

The Alpine lithology of the southern slope of the Greater Caucasus includes gold-bearing
ore systems located in the central part of the southern slope, mostly within the so-called
Mestia-Racha and Svaneti ore regions. Paleozoic and early-middle Jurassic allochtonized
carbonaceous — terrigenous suites, where volcanics and small intrusive bodies are established,
represent enclosing environment for gold occurrences, closely associated with antimony,

arsenic, mercury and tungsten mineralizations. The intrusive bodies are represented by
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Paleozoic (Kirar, Lukhra, Abakur, Guli) and late Paleozoic (Zeskho, Karobi, Tsurungal) age
stocks of sub-alkaline granitoids, where gold-bearing sulfide aggregates mostly have a close
spatial connection. The mineralization character of gold-bearing ore areas in the region
corresponds to two geological and industrial gold-sulfide- and gold-quartz-low sulfide types.
An example of the first type is the Tsana arsenic deposit in Lower Svaneti, where not only
quartz-arsenopyrite veins (the average gold content in veins - 2.5 g/t) are gold-bearing, but also
interstitial space. This cannot be said of the Zopkhito antimony deposit in Upper Racha. Here,
the richest in gold is the early pyrite-arsenopyrite stage, although its elevated levels are also
noted in the main components of the vein filling — in antimony and quartz. According to the
authors, the probable gold resources at Zopkhito deposit amount about 40 tons. The second
type — gold-quartz-low-sulfide industrial type includes a number of gold ore areas in Upper
Svaneti (Kirar, Lukhra, Arshira, Lasili, etc.). Among them Lukhra potential gold deposit is the
largest, where the quartz-vein zone is productive and is located in the exocontact of the
Bathonian monzonite intrusion, which is embedded within the Paleozoic metamorphic schists
of the Dizi series. The gold content, in the six-meter thick ore interval of the gold-bearing vein
zone at Lukhra potential deposit, amounted 7.5-8.9 g/t, and its probable resources — 30 tons.
Gold placers accompany the Upper Svaneti gold occurrences as a rule. There mostly a low

metal content is detected.
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Prospecting Model For Gold-Quartz-Low Sulfide Occurrences (Southern Slope of the Greater
Caucasus, Georgia). S. Kekelia, M. Kekelia, N. Gagnidze, I. Mshvenieradze, K. Lobzhanidze, N.
Popkhadze, G. Kharazishvili. Alexandre Janelidze Institute of Geology, TSU. Based on the
materials of Svaneti and Racha, ore fields and potential deposits are characterized. Characte-

ristic features, which are used in gold prospecting, of above noted metallogenic units are listed.

IlomckoBas Mofemp A 30JI0TO-KBapI-MaJIOCYNbGOUAHBIX OpYACHEHWi (IOXKHBIH CKJIOH
Bomsmoro Kaskasa, I'pysus). C. Kekemnsa, M. Kekenus, H. l'araugze, 1. MmBenuepagze, K.
JloG:xamnpze, H. Ilonxagze, I'. Xapasumswiu. 777V, Hncmumym Ieonocuu um. An. Jorcanenuose.
HO MaTePI/IEUIaM CBaHeTI/II/I nu Pa‘II/I OX&paKTepI/IBOBaHBI py,II;HBIe II0JIA W IIOTE€HIIMAJIbPHBIEC
MECTOPO)K,Z[EHI/IH. ,ZLJIH HCIIOJIB30BAaHHUA B IIOMCKAaX 30JI0Ta HePe‘-II/ICJIEHLI XapaKTePHBIe HPI/IBHaKI/I
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Extended Abstract

Ore occurrence of gold-quartz-low sulfide type originated at the subduction stage of

mountain-fold systems development. The metallogenic zone unites terrigenous suites, dislo-
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cated at large-scale areas, comprising thick carbonaceous sand-silt-shaly horizons. Terrigene
rocks are represented by sediments deposited on the continental slope and in its base, and also
by rocks accumulated in deep troughs of a marginal sea under sericite-chlorite and epidote-
garnet subfacies conditions. According to geophysical data, within the suites (zones) “hidden”
massifs of granitoids are detected.

The gold-bearing metallogenic zone, located in the central part of the southern slope of
the Greater Caucasus, includes ore districts. The potential gold ore deposits of the Svaneti
region are localized in Lower Jurassic flyschoids covering the Paleozoic sediments (Dizi series),
in Middle Jurassic granites — quartz diorites, quartz monzonites and quartz monzodiorites. Ore
bodies are mainly located in apical parts of granitoids. At prognostic evaluation of gold in the
region, it is necessary to pay attention to carbonaceous of terrigenous rocks, pelitic fraction
amount and content of organic substance. These factors determine essential concentrations of
gold and its accompanying elements in terrigenous suites. Ores mainly concentrate in rocks,
which underwent green schist facies metamorphism.

The potential of the gold-bearing districts should be assessed subject to the following
geological features: the image of rocks stress dislocation, high gold content in feldspars, and
presence of small gabbro-plagiogranitic bodies. One of the most important regional features for
gold-bearing districts is the presence of ultrabasites. Areas of ore districts range from 1500 —
2500 km?.

In dislocation zones organic substance movement and differentiation took place; its
content is elevated in ore-bearing tectonites (for example, in Paleozoic Dizi series, in Svaneti).

Svaneti ore district includes the part of the southern slope of the main ridge, where the
Lower Jurassic flysch clay-sandstone schists lay directly over the Paleozoic Dizi series. The
district is limited by faults. Here, in Paleozoic metamorphic suites, as well as in monzodiorites
is high probability of gold deposits discovery. The presence of gold mineralization in Lower
Jurassic flyschoids that is evidently convinced by the existence of gold-quartz vein systems in
the Arshira riverhead (left tributary of the river Enguri) isn’t excluded. In the Paleozoic shales,
most interesting are the upper parts — graphitized Permian carbonate sediments. It seems that
these graphitized zones served as sources for gold placers, which were relatively enriched in
gold, as Lakhamula and Tskhumari placers in the Enguri River channel and on the left slope of
the river. The gold potential in Mestia-Racha ore region is estimated as 210 t, and in Svaneti —
as 400 t.
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Evolution cyclicity of fossil organisms of the Maikop Series of Georgia.Ts.Minashvili,
G.Ananiashvili. 7SU, Alexandre Janelidze Institute of Geology. For the first time in Georgia, the
Oligocene part of the Maikop series was separated from the Miocene and divided into three
stratigraphic zones, which correspond to the zones of the International Standard Stratigraphic
Scale. We believe that the section presented in this work can be considered as a stratotype for
deep-sea deposits of the Oligocene, and the distinguished nannoplankton complexes can be

regarded as a reference for the Oligocene part of the eastern Paratethys.
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IIMKIMIHOCTD pa3sBUTH A HCKOIIAEMBIX OPTaHU3MOB B MAMKOIICKUX OTIOXKeHHAX ['pysumn.

0. Munamsuny, I'. Amauvamewm. 71V, Uncmumym Ieonoeuu um. Anexcanopa J{ocanenuose.
Buiepssie B I'pysuu onuromeHoBas 4acTh MaiKOIICKOM cepuu ObLIa OTZAe/IeHa OT MHOLIEHOBOM 1
ImoApasziesieHa HAa TpU CTpaTurpadudeckue 30HbBI, KOTOpble COOTBETCTBYIOT 30HaM MexmyHa-
POIHOM cTaHAapTHOH crpaTurpadudeckoil urkansl. [losaraem, 4To IpezcTaBieHHbINH B pabore
paspe3 MOXXKHO CYHTaTh CTPATOTHUIIHBIM I ITyOOKOBOZHO-MOPCKUX OTJIOXXEHHIl OJIUTOLIeHa, a
3apmKCHpOBaHHBIe KOMILIEKCH HAaHHOIIJIAHKTOHA, PAaCCMaTPUBAaTh KaK STAJOHHBIN /I OJHTIO-

ITeHOBOM 4aCTU BOCTOYHOTO IIapareruca.

On the territory of Georgia (as in one of the regions of the Eastern Para-Tethys), studies
of Maikop series sediments conducted subject to the so-called “Cyclic method” (Andrusov,
1918; Davitashvili, 1933), gave us the opportunity to express our views on some biostra-
tigraphic issues.In the lithoral marine facies spreading zones, in the stratotype section (village
of Uplistsikhe, the river Aduaant-Khevi) of the Uplistsikhe stage it became possible to specify
stratigraphic volume and boundaries. Since the systematic composition of mollusk fauna is
unchanged over the whole thickness of Uplistsikhe, there is no reason for its division and it
should be considered as one undivisible stratigraphic unit. Its lower boundary should be drawn
close to the lowermost part of the stratum, where Uplistsikhe sandstones comprising normal-
marine rich mollusk fauna conformably overly the Upper Oligocene layers with brackish
water, monomorphic fauna (mainly Corbulas).

We do not share the existance of a new stratigraphic unit, the so-called "Gori horizon" of
the Upper Kotsakhuri age between the Tarkhanian and Kotsakuri stages as in Georgia (villages
Chqumi, Zaragula, Tsiperchi, Uplistsikhe, Tiniskhidi) as well as in the North Caucasus (villages
Yaman-Jalgi, Starokovinskiy, etc.) in the disputable layers about 10 index species of the
Tarkhanian stage was found. And that is most important the "Gori layers" are located in
conformity, not on the Kotsakhuri stage sandstones but between the Lower and Upper
Tarkhanian sediments characterized by rich makro- and micro fauna. Thus, the so-called "Gori
layers" are within the Paratethys area have a stratigraphic position of the Middle Tarkhanian
and not of the Upper Kotsakhuri.

Confidence is lacking in the assertion that, after the Uplistsikhe, the connection with the
ocean is considerably limited. On the contrary, according to our data, in the Sakaraulian
number of representatives of genera (more than 60) as well as of the species (up to 150)
increases.

As to the strips represented by deep marine facies, here nannoplankton researches were
of great importance. In Georgia, based on these fossils, zonal division of Oligencene part of the
Maikop series got possible: lower - Squri layers - CP-16 (=NP21); Helicosphaera reticulata
Zone; middle — Sachino layers - CP-17 and CP-18 (=NP23); Spenolithus distentus and Speno-
lithus praedistentus Zones; upper — Rukhi layers - CP-19 (=NP24-25); Spenolithus ciperoensis
Zone (Minashvili, 1992).

The mentioned zonal division of the Maikop series has significantly changed the old

views on its stratigraphic volume and the relations with the neighboring strata.
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Based on the significance of nannoplankton for the researches of the Maikop series, the
authors of the article suggest to consider the section of the Maikop series drawn up near the
village of Jgali (the Chanis-Tskali river canyon) as a stratotype, and the recorded nannocomp-

lexes as a reference for the Maikop series of the Eastern Paratethys.
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GoBmd sMob . BggqLgoosls (Hesecckas, 1971) o 0. 3mbRse™mgsls (Torvaposa, 1989) do-
b930m, MBWoLEOLYOOL, LogsMOMWMBs S 9MOYIBMWOL LM gdo gho bAdo
5943956000 s BobgzMmBM30Ms© JoRbyMwo, 85906 HMEILSE 300390 MEOO LSOO
G030996 bmn®3NB306 80 (120-bg dg@Eo Lodbgmds) Imemli3M® Borbsls GgoiagL.
5060360 1530mbgdOL ILAOLS S PIIFMOLIMZOL 59930 IIGA0S, MFICPO JIWZOZ-
WMo 39690590 sOLYOIME A9MEMAOIO FOHOWGOL, oo F9FoP969w LGy, dslido
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O3 bb3o@olibgs 35¢gmb@Mmemmaom® xa53gdl, doMmGHMMO S SD0MEGHIOO J5M9dml
bolosoU.

s@dmbagagm 3o@s5@gmolio

sbogegm 3o@s@gmolio

AN

Ggmolo

LIS

VUBoﬁ)mda‘OBf]ﬁo >0 |

L6, 1. 356053 gomolol 3oagmaqmy™sgoneo bdgds 0.bgbgdol (1970) dobggom. I — Swo@gm®mdgodo.
II - b3gergmsdEgmeo bosmFs bLobgdgdo. III — Ggomolo. IV — 0bmgm -§ybserm3gebm@mo smBo. 1-4.
35M5&9m0LOL godmow HBr398056 353806900 F0T>MHMNYYYdgd0

MBoliEgoby — LsgsMsmem — 3mfsburyMols 03¢0
MBoliEgobol gEs3o

$0bs8gdscg BsdmMmIdo B396 9@ mEs gobgobowsgm dbmermo 03 ygmerm-
306 FHogdL, MHMIddoE BoMmMMEdo LIBEMELS 35WgMBEMEMAOIMS© IbsLOS-
09O s M53 356005, d90dRbg3s Bombol (33¢0gdgd0L boliosmo 39MEGH035wwmO
900560010900 (9.0. @OHMJ0). LGy 59 35651369 IM3wgbsbY oyHBMdOMm 04b69ds
d9L5degdgo A9B30bomm ol 3MMOdWYTgd0, HMAgdoE dom396M0 579HgdOL (3030ME
3963000060905L056 MOV 353806093 )Mo.

LodoMm39wMl 30O BOHEOWM-olsgwgm bosflowrdo 4rsrmol, bsdwmEeBs-
gobml o MmPBsdhoMg-gmeq30l derm 3900l Botyegddo (I'amxpemuaze, 2000), Mgeroliobols
90m396MM0L 439wsHg dz9w LEMMIL, BEAMIGH0YMIROWMWO FEJOsMIMBdOL dobgr30m,
30600000 35399136900 3503039M0 1YMOOL J9M3IZIMNE EILEL, OHMIgEwog MsbbImdom
360l 206930 Bgs 9m396IMHOL BMMIB0b0GIMYB06 Tghygugdls (Kayapara, 1944)
5 Bgo®meml Boergdqdl dmeol (O. dxanenuznse, 1970).

503MbO3WYNOm, MmEOToL dM3Z0L BoMRqddo Fs03m3MEM0 LgMool LEwo FOHo-
9005 IxR0JdLOMYdMro, (Baxarnusa, 1959; Jlamues, 1964; O./lxanemuznse, 1970; Ananaua-
mBuaa, 1985) 9sgMsd, dbmrm© derm3ol ROHow® 39600x9000L olifizMog, Lma.Lmag.
BoBObMUBS O XYoL J0sdMYdT0 Ao FGLsdgdgeo b5bM3WsbJ@MbmE dmbszgdndy
©3YOEbmdom (Minashvili, 1992) 9s03m39M0 LgEHool WBGO®M 3009 LEHMGH0YMIBOIE
9OHMJMEG05 BsHowgds.
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0565390 3603369 m35605 o MM, JMbgMbs F503Mm3MM0 LgMOOL MEOYMEY-
Bmeo boforols 4530x36s domEgbm®mologsh, Mog dmem ™Iy dJowmmfiozgero ogm ©s
0oL 25903 8503037960 LMool sLo3l bsfogdsE MEodMEgb-d39ws domgbmEs©
9dmobligbogdwbgb.

B99mo0b0dbmwo gsd@o 435993l MBEgdl Lmg. Xyswol dosdmgdols FHowo
9030860Mm0 3503m379M0 LYHOOL LEHOHBHMEGH03MW FOHOWSE s o5 B39l Joge (Minashvili,
1992) ©05330gboMgdMEo 656Mm3wsbd@mbmMo 3083wgdugdo Bogmzsmm JEswmbmMow
90090 50IMBOZGNO 35653HJOLOLMZ0L.

»REolEobol LoMMIEbHg boBYLLOLAYE0s 0L BogE0, HMI MEPOToL derm3ol RMo-
@ Bmwdo 656m3sbd@Bmbom ©sygbowr Bys mwoymEgbm@ol (=dsGwel) bggzom
90090569 2000-00g LI H3OL J30d056-0b0sD LGS0 50TMBBES LogsMsmE Ml BoM-
0ol 15-dg Lobg-0bgdbo (O. Oxanenuaze, 1970; Ananawamsunu, 1985). sd0@md,
B396m30L LOME0s Fobomgdos 53 MG LEAMIGRMIGO ©MbyHY dgdsdg TGOl
FmO0L 056bIMB0m 9600 LGS MBEoLEObOL LObJOHMbM s dogz0bbomm.

50IMbOZWgNOm, 39MHIM@ FomEOL dEM3ol BoMygddo, 3503030l YMOs WomM-
WMA0IMS© SMOBOOM 4bLBZ9300Y05 BYIMIMH9MH0E0 Boengdgdoliogsh. “Rwoliobols LoM-
00l 35¢9MBEHMWMA0MMH0 sLdWMYds dMmbgMbEs TbmmE JOHo 1Bs6%BY, gbzo-
Mol 96¢03w0bol BMowm gmmsdo (bmg. BJmdo), Logsi 200 9. Lolgol 39MBdMBsEmeEo
00bgdols s MHYEIMY)OMH030 MOb0SE-J3085d3900L LG Bdgdo B39 Joge Tgacm-
300 0465 “RwolEobol Ls®MEPOlMZ0L TsbolosmMdgEo TME3MOO Gombol Tqa-
©930 3MI3egduo: Arca biangula, Chlamys incomparabilis, Ostrea digitalina, Polymesoda
convexa, Corbula gibba, Natica beirlichi, Turritella pseudogradata, Cerithium upliscichensis.

5©0dMBO3w gm0 d0M30L IMEsLM HBmbsdo LMo FOHowos h3gbl JogH szgoduo-
690wo bsdmmol Msombdo (1w©.2), 39600mE bmg.Lmg. BsdobEHg3z0Ls s 3995l Jos-
9m9ddo. o, 396 Boargdqdols G99 gy0 0963803 Y3EMMds 530HgMgo:

1.8my30m5em-b5360L53960, MbyEdMggdcm030, LETMSEM- S F3MOWTsM33M3560
9300593990, 00bgdols S 35MBdMbBsEMEo §3080560 MObYdOL FMMOYgMds. I6M9gdol ogs-
6900l 5B0dwmEH0s NO 5°, <70°. 3080560 0bgdol 9sd6g9ddo s0dmBbs: Corbula (Lenti-
corbula) sokolovi, Janschinella garetzkii, Lentidium georgianum, Polimesoda brogniarti,
Cerastoderma serogosicum, Congeria basteroti.. . . ........ ..o v v v 160 0.

2. bgmdol Jomrx 3965 BgOMMOBY J303056 Mobgddo 50dMPBBS b3dsm dowsto (18
Lobg) 656m3sbd@GHmbm®o 3mddagduo: Cyclococcolithus floridanus, Reticulofenestra lockeri, R.
ornata, R. bisecta, Coccolithus pelagicus, Zygrhablithus bijugatus, Pontosphaera multipora,

Braarudosphaera bigelovi, Sphenolithus moriformis, Sph. ciperoensis, Coccolithus eopelagicus,
Triquetrorhabdulus sp., Transversoponthis zigzag, Discolithina latelliptica, Cyclococcolithus abi-

sectus, Rhabdosphaera sp. ©©5 35009t¢9doo 35O 30 ©S §m396vmH0 gm™mIqd0...50.0 9.

3. 9my30m5M-6536MH0LGBIMH0, 565350M3MbsEMe0, J30d0560 MObgdols s Mobosbo
d300593930L ImM0ggMds. 35GOMbsEME Mob)ddo, Bdosb 20 3-Bg s0dmBbs: Nucula aff.
mayeri, Arca biangula, Modiolus katscharavai, Isognomon sp., Chlamys cf. incomparabilis, Ostrea
digitalina, Anomya ephippium, Codalucina tenuistriata, Erycinella clara, Lucinoma borialis, Dip-
lodonta trigonula, Parvicardium neglectum, Cerastoderma karaschokense, Polimesoda convexa,
Corbula (Lenticorbula) sokolovi, Corbula gibba, Lentidium georgianum, Panopea intermedia,

Natica beirichi, Turritella (Haustator) pseudogradata, Cerithium upliscichensis. . . . . 65.0 3.
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4. 3mdo Bosg®olygmo J3080560 mobgdols s (3MowdstmEzermgsbo J308s593900L
dMH029M05. LS FNE0BI® 39MBMBEI0s. MOb0BO 308593900056 gobalabwgMgo:
Arca biangula, Polymesoda convexa, Corbula sokolovi, Lentidium georgianum, Chlamys

incomparabilis, Natica beirichi, Turritella aff. pseudogradata . .................. ..... 62.0 Q.
5. 03039, 653 LGS 4. J3085§390d0 >0dMBRbs Arca cf. biangula, Parvicardium
< 2Tt 17 670 0.
6. 03039 M3 LGS 4., MMIgEdos bbgoslbgs Mmbgbg 890b0dbgds, dMgadMHOMdOL
390595 MO096E0M9do 0,5 ©05dgBHMOL Lgd@sM0gdO. . ... 160.0 0.
7. 02039, ™53 LGS 4. 4300543900l dsd0ggdo — Arca biangula, Anomya ephippium,
Musculus hoernesi. . .......... ... ... i e 170.0 @.

LEAHOIGH0YMIBOMES HY300, WODNMEMYOOS© LEOWOos Abszbo TMYJd0 J. S6-
Bgodol (Apusazse, 1954), m. xsbgerodol (O.dxanenuznze, 1970) o B3960 dmbsggdgdoom
©OEO M50mEgbmdom 9903938 Logs®moeml LsMMMEoLlm3ol sTsbILoSMYdIE Bo36OM-
5 80360Mg519bsL.

500900 FOHowol 300390 sLGOL InEw3Ho 3m33wwgduo GH03YMHos HBYEs
M0M3969M0 sb30L 3MMINMYWYd0sB0 FMYgd0oLIMZ0L, GMYMEME JMEOOMEGOOL LoFoM-
d0m, 0lg 35000 MBbIbEIGOO BMMOIGOOm. 500 FMMOL Foen3g s©0bodzbol wo®lios — Janschi-
nella garetckii. 59 33500l {63350 gbgd0 50FMLogwgm 35M5EgJolTo BYs MEoyM39-
Bm&Bg MBOM sbowasbM©s 65¢gdgd0@sb 56 G0l 3bmdowo (Ilonmos, 1993). gombol gl
3003¢9Jbo o Abyogligdsl 0BgbL sMgm3g RoMYHIL Fygdol (,BgEs JMOBIMWId0sbo
9308593900%) Bgs Mmeoam396w6 oo 3mRswnbolmb.

LGS 2 F90393L6  30IM  65BM3Wsb@HMbMG  3mB3wgdll, GMIgEms ImEOl
Sphenolithus ciperoensis b&obs®@GHmwo B3seoll Np25-NN1 bmbgdols bobgenddegsbgerm
53m©390L HomdmogbL.

90039660 93mgdol sEYMTsBY J0R30000090L 3M™3g, FUsdg LGS0 053~
dmgHoo ImL3mOo Bobs. 9Bl MmEMdME 50b0dgbsls LoFoMmgdl ol gog@o, Mma
00mgdol g39ges HgdmBsdmmzmwomo gmMmds bLmy. MBEoLEObOL vd30@BMOTo  sGOL
6530360, GOL 259m3 EsLES 3-0 80336905 35653690 LEMGMboLsdo 933l 56

6> 0fj393w9VL.

59430@96mMLo3g Mbs 8093M30MmL 4-7 ©ILEYdO, BMIgdoE 3900l dgs-
9000 4505MH03JOYO SBM(3053000 5MOL FoMdmMmygboero, dsMsd MmomMJdol yzgus Loby
9909 LGS0 335936 BoJLOMGdIMO.

2BoLEObOL LsGMMEOolL ds@Bbo BLZoL GHo3oL Bswgdgdo 0SS >d0d3-
900 bemg. MBwobobol J0Esdmgddo s 00 3MYMMbgE 0465 YEHIWIMSE 2obbo-
o (Kypuxanuna, Byneiimsumy, [Tanasa, 1972; 56560583000 s bbg., 1998).

50b0dbme FHowdo gmEmobomgdos ob, Mmd bm®IMEHBO30496M0 JmErmliz3MOo G-
Bs 06, 900356 g00Lsb 360 3-000 TG EMbgbgs Bsdmzbo s m. 3MEEbIE0sd
(Kypuxamus, 1972) @sbsfgolbdo, 3smbols gb 3083¢9dugdo 5d30¢9600l 5Bl sg30Ebmem0
Lo Eol LObJOMbMEs HoMBmoyobs. Ima30569d0m, bligbgdeds s3GHMMTS J39®s
5399960560 9609900, OMIWGdOE PDONIJMb MROM 5OJso 09MHOL Fogs3mgBsmbals 99o393U,
Jo@me Lol J0s3m3bs, boerm Bgs Bosmbosbo — 5930 9BmEL.
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oM {iemgddo (2006) Mz3erobzobol FHowrol dgifogersd Mo ©oy35MHIMbs, HmA
dmEb3MEHo Bsmbol 3md3agdlgdo, Hgdmblghgdme me Lbgsslbzs LEHMOG0HMIBOLIE
©MbyHg 5056 sberml L MMBBYN™MB s STl godm, dsmo d99339wo bogrgdgdols
60 Bb350sLb3s LEAHMIGHMbOLYA0 J03369d5 56 0398BS BBIETHmbows.

he gero-
Jamo ¥

JmV°bﬂ' =)

©0s> 4gomgmo, ¥bgog@o, SMs3MIMbsGmo e gmose
“331'1033356?553@0 d30d>g3980

bsgMolggmo, dm3§gebm-boz@oligg@mo, dmygomsmm-gobaol-
960 3330030, 5A35M3Mbs@Pmo JgoTsgzgdo, mobosbo
?30'&;]33%0]5 Qmﬁ%a%om

dm3sgm Jgodosbo mobgdol, mobosbo Jgodogdggdols,
mobgdobs s Ljgmo BBggdcdogo J30Bsdggdols Im@oggmds.
mobosh Jg0ds]g9d@o: Abra besqueti, Nuculana fragilis, Anadara
turonica, Mactra miocenica, Discors discrepans, Ervilia aff. trigonula,
RMA530609M930 (J.5Mhgsdol 3mbs3gdgdom): Elphidium
kvesanensis, Bolivina floridana, Uvigerinella californica, U.
californica ornata.

418

bagomsganm

. >5MdMbyd 0 d9do-bsz@obxrg@o Jg0dosbo mobgdols,
gmbooﬁoé(']ﬂz)%odgggob, 801532:?) N Q«'l(i ba?‘ao@mao{zﬁgagmmaoﬁo
= LgerIdggddogo Jgodsdggdol dmeoggmads. Jgododzgddo s

1 mobosbk Jgodsgggeol I@ggddo swdmbbws: Nucula nucleus,
Arca biangula, Modiolus katscharava, Chlamys cf. incomporabilis,
Ostrea digitalina, Anomya ephippium, Codalucina tenuistriata,

*| Polimesoda convexa, Corbula sokolovi, C. gibba, Lentidium georgi-

:| anum,Panopea intermedia, Natica beirichi, Turritella pseudogradata,
Cerithium upliscichensis, Aporrhais sp.

574

>J308569M0)

obioby@o
1'](‘352' G 2

'_ / 0bgd@Mggd@ogo J30dsdggool, mobgdols ©s \
- 3503mbs@udaro JgoTosbo mobgdols Im@oggmds.
35653690 o: Corbula sokolovi, Janschinella garetckii,

Lentidium georgianum, Polimesoda brogniarti, Cerastoderma
serogosicum, Polinices cf. elegans, Potamides sp.

bmE.2. FOHoEo 3. F9M500-bgzolL gobfizmog bmg. 3ogolimsb

5060950, B396 Logbgdom 30H0sMYdM bligbgdIEo 93BMEMIOOL SEEg F9dmmozsHg-
0 bdgdsl MBeobzobol FM0Wdo 59303969MH0 LoMMMEIOL LEMOGORMIBOIEO TMEYY-
@Md0L Igbobgd.

U0 965EMAO0MMHO LB 50MLOIZEI0m, BMR.2MmIdMOOL FJ0sTIMgdTo
(000.605BOL bgg0). 953, 0939 OMAMEOE LM, BNOOMLMD, 35¢gMbEHMEMAOMBSS
5039600 FbMEm© Bgs MEoymEIbMmo s Logs®smem, beagom Gog dggbgds wa3-
@obEobols LsOMMWL 030 BEAMIBH0YMITR0O FEJIOIMIMO0MSS JOTMYMBOO.

M35 B30l Bo3099dOL 2530 (391gdOL BMEgdTo 593036 M LGNl dog3m3-
Bgds 8503m379MH0 Mobgdols OO FIMIZINWO LGS, MBLAMOOD Fobesggdwo
D950 39699M0 B56Mm3sbdBHmbol 999;339c IMggdls s LogsMsmmls Lo mwyerols
Boergdqdl meoU.
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553bsBgMOL BHIMOEMM05DY (32950, LodOBOYBMU, MBFROMY-gg30L dem-
3000) Logos®ormeoml Boergdgdo oagbowos 8w.0. dBogols s dombgMol bgmdgdols
3obH3Mog (bykus, 1953).

bsGormeo, 0bggdlbo
8Mggd0 (3500, bmbgdo J39bmbgd0
33300, 1980)

bgdgos
J39bgdgos
bgGos

obgduo
(3s&®0bo,
1970)

3Mfobry®ol bsGorweo,
J3005943900, J3080560 mobgdo,
3503m31960 0obgdo
Bgo®awgeml LoG Mo
®obydo, §308533900,
3M539003H 900, 30035wMHO
A3 gomboo

domggbo
339>

MBobgobol bsGmvyeo
(=59430¢96Mb): ;mobgdo,
9308593900 ©> 3M3ggoBgdo.
30¢035eMH0o ez eo
Rsboom NN1

Mbob IM99d0: mobydo, cp Dictyococcites
43085930560 mobgdo, 19b bisectus NP 25

950331960 LgMos

. Sphenolithus - -
d30859390d0 Helicosphaera CP-19 ciperoensis cP Cyclicargolithus

bramlettei oo H. recta-Us 19a floridanus NP 24
3033egdbom

bgs

LoRobmb d0ggdo:mbgdo,
J3085g30060 mobgdo,

da‘;i‘)dg%?)o 2ygadiscusialovi-y CP-17 Sphenolithus predistentus NE=3
300oEIINom

cp-18 Sphenolithus distentus

aoymagbo

cp Rediculofenestra
LdmGob Ihggdo:mobgdo, 16¢ hillae
J30d5g430560 mobgdo, CP-16 Helicosphaera cp Coccolithus
J30dsgdggd0 Clausicoccus reticulata 16b formosus
subdistichus-b 3md3eggloom cp Coccolithus
16a subdistichus

dggs | 8

NP 21

b9gsxmMsdoboxzgmgdosbo
dgaMoegdo

9mgg6o
bgs

bmE.3. LodoM39wML 3503M37MH0 LYMHOOL LEGHMSEHO0BOEOMIOOL bdgds BsbmMIwWsbdEHmbol
dobggzom (Minashvili, 1992)

Bsgo@owenels 930

39bLsbowzgwo bowrgdgdoo Fomdmygbomos mbgw- s bdgedcmggdcmogzo J300s-
939000, 00bosbo §3005439d0m 3MbYPMAgGOsEHOOL Fw9536ggd0m, HMIIdOE LI IS MO

9myg390s 3030996 35033496 »obgdl (5000) s IBILOMYIMWOos 503 ) 0l OGO (3
Lobgmds) 3mM530605396M900L 53o9bood: Bulimina tumidula, Bolivina goudkoffi, Globulina
ineaqualis, Porosononion polymorphus, Uvigerinella sp. (O.xauerxuzaze, 1970).

PR3O 50IMB3eg00 (1trg.050GF0T0) Logs®orgeml bowgdgddo, Bm™ms30bxgM9dOL
33960m 3060390 BbYds Iz m@o Bsbol Msdgbody FomBmdswygbgwro, Gma-
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9003 99 BLEAMGHMBOL O3B Fobs30MHMBYOL. glgbos: Glycymeris texstus, Nucula burdigalica,
Panopea menardi, Polinices helicina, Nuculana fragilis. 506086v9¢00 5300960560 9609900 Lermeo
056b3MBd0M 0x83MGIL 3MHobm@ol MOb0sb-d30800560 bogrgdgdom, HMIgdo3 PowsFgo-
wos Rzehakia socialis-ol bogo69gdom s 990090000 03300000, 5M5b53wgd sdsbolio-
sm9dgero Eoprosodacna cartlica oo Congeria amygdaloides-gdoo.

39bBO3MMMPOME  YMOEMYOIL  03YMHMAL  LogsMommls IMHggdo bmg. 3396%Bsbols
905dmgddo, Loosz b. d300L (Bykma, 1934) 9096 9gacmMm30w0 35¢gmbEHMEWw™mA0MH0
dobogms dgobfagems 0. 3mMHMd3m30s (Kopobkos, 1939) o goblabwgs 30-0g dmermliz»edo
Lobgmds, GmIgeog MomEobmd®mogzs 9Mm-9Hmo 1domgbos Jmgwr  sedmBsgergo
356539000L0L LoysGomwml boergdgddo.

50b0dbmo 3m33egdLbol s65¢P0Bo 2350690, HMI Fsmbols doMomowo dgds-
396cmds sbsEro JoyMmsb0EJd0s 2odwowo HBP30b, MMIzs BMYo MmO, MFwobizobols
3H0bs3 9GOl godmlvyero: Nucula burdigalica, Glycymeris deshayesi, Arca turonica,
Tellina planata, Corbula gibba, Cardium discrepans. 535Um56 gMms hb9ds M5dgbodg sbs-
o  J3qLboby, ®MIgdoiE  Logo®smwmbsmzol 9bgdn® RMMIGPRL  HomTMoyIbl s
LodoM039W ML RoMgdL oMY SOBOE SMOL IBOJLOMYOMO. quigbos: Glycymeris desha-
yesi gracaliensis, G. deshayesi goriensis, G. textus elongata, Corbula djanelidzei, Cardium discer-
pans djgaliensis.

bsBoLobdgeros 0l 2oMgdmgds, M do3MHM- s To3MMPsbs Y39 Logo®swmwmls
d6965m0L Bdglomsh sberml 10-40 3-0b GoGyegddos Fgammzowo, d58ob, OHMEs By
36OH0DMb 300 36M159d3H030Io@ bsdsmbms.

@0dol 0eM30L BoMAgdTo BogsGoryeml byGmweol bsggdgdol LErmwo FHowo
dbmwmE 50bodbnwo LEHOWIGHMOMOL BOOM 39MH0BIMO05DY, LMG.XAMB, MOl
5009MH0wo. 5g, mbgwr- s BggedMHggdMog §30859d39080, HMBYdOE 3503376 MObYdMSE
306039 M3L 2oBLBEIGWWOos F530M- s 803OMBIMboL 9dgao 3md3wgduo: Glycymeris
deshayesi, G. cor., Nucula burdigalica, Anadara turonica, Panopea menardi, Polinices burdi-
galensis, Turritella turris, Globigerinoides trilobus, Nonion granosus, N. graniferus, Porosonion
polymorphus, P. sakaraulensis, Globulina gibba, Neobulimina aff. abchasiensis, Fursenkoina

schreibersiana, Cibicides aff. amphisuliensis, Ammonia beccarii, Polymorphina sp., Cytheridea
mulleri, Cytherreis megrelica.

50b0dbmwo dem3ol g sbsmBgb 39M039@MDBY LogsMsMML LoMCIEXOl sT-
3905 dgLsdEwgdgos FbmEmE 30HMBOM, LAHMGH0YMSBOMWo JEJdsMHIMdOL Jobgrz0m,
»1939®, 8936 (700-900 9) 350303960 LYHOOL BoMywgddo.

5 F5-eghbmdol Lobzwobdo (5593930L 396G MEMmO BMbs; FomMol dermzo) dso-
339160 YO0l boergdqgdo Mfiyzg@ Bmws 80v99390s 50bodbmo LGHOMJGIMOL Jmge
LodbMHgo BOMIL LG, MB350 EIL Lrmg. B39350Y. 58 Bmerdo bligbgdemo LgMos Hotr-
dmygbowos Go30mmo 3503m379MH0 Mobgdol, MmbgwdhHhggdMozo J30dsgdzols s mobosbo
9308593900L §ygd00: (150-250 9). 45bLabozgeo byMool LEHMSEHOROEOMYdS YBGO™M F30MY
9OMINWGOS© 56 bgdbgds, 353658 5030m3MM0 1gMO0OL ME0dME96vIM0 boffools dsb-
(390393995 F0m396O0LSY0 T50b3 dmbgMbs. 3.0065d30¢0l (B0bsdz0o, 1998) ws3306-
39000 8503M379MH0 ®obgdol MfY39@ FMowdo MmEoym396m0 EobmEobEGJdol Mgasdo
39J0Mds, MHMAMO3 U IILEWOES BO. 35335L00L sMSYMM FMHOEIT0, 35300MGOMEO
b5 0gml Jom 39660 g3mdols slsfyolmab.
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M3 999bgds 50bodbeo Lob3zwrobol 396GHMME bosfowl (gbzo®mol dgmMgmeo
36303w0bols BOHOW™M GOHMS), 9953 39 Jom396MoL Lsdogzg LaGmyero (Mrwoloby,

Loygo®srenm o 3mfobm®™o) ghm Miyzgd FOodos Fomdmygbowo. s50bodbreo Bmerols
396030, berg3. BJFol FobErmds (8. LEBEZIMO-MgEol bgmds) dJdo-bsMobgg®mo

00bgdols s §3080560 Mobgdol slBosb (25 3) Bzgb dogH dm3m3zgdMo odbs —
Glycymeris deshayesi, Nucula burdigalica, Anadara turonica, Nuculana fragilis, Europicardium
multicostatum, Paphia sp., Panopea sp., Turritella turris, &09q09d03 94390 bobgarddemgebganm
Lobgmdgdos.

5BMGd0m Bobol olgmogg 3Md3wgduo, dbaogl LEBHMSGHOYMIBOME MbybYs
B53m3b60 Lob3zeobol BG. ZHMsdo, Lrmg.mMdgEol Josdmgddo.

5©0dmMbogwgmom, doM)ol §39bmbsdo (8. FgMso-bgzo, L.L. BsdsbGHI30, 3999,
593000) LogsMMEMml 909900 OO MsbbIMdOm 53MAJYdL BsMBOLEHMMSE obslo-
590 MRobobol boengdqdl. Goi dggbgds 3mfabymol LyGmmwel 0ao JmEr0sbs©
M0 45005MY3b0o BMmIM930 BMIBLYMLoOM.

B90050b603bmwo FOHowo M0mMJIol JOHMIHM0S LJosMmNz9gwmdo, bowsg dglbsbod-
603500 Bobl Logo®omeml dmerwls329MH0 BBl MIBEIMIBMBOMO YowsMdgds, Mo LJovy)-
M B030L fywol JoMm0wosbmdOl MbEImMbMdOMO 7390009300 ¥bs 0ymls godmf-
33JLO-

39bLabowzgwo dErMm3ol BsGygddo o 06GHIMILL 0f393L MEOO-35L30L sbEHO-
3w0bol BOHowm gmms, Losg 95030m379M0 Lgmool »fiyz9o FHoWGddo . 300~
93000l doge (Jasuramsmm, 1933) 0960 0465 Logs®amml s 3mfabry®ob Loborwy-
900, O®MIWddsa MBWOM 5005MYds B03M3s. JOHM-9MHMO Lov3gmgliem FOowos s0fg-
0o bmy. MREOoLEobYLML, LyIE BoYsMIMEIMl BoMMMEIo MBLIMdOM GO gob-
53900 35gMbE MW MY0MMO© LoMHIMBM® IMMOWIOVIE MBOLEObYLS O 3Mfo-
bOHob boergdgdls ImEob.

50b0dbmo gsbs b dMggdcm0g, dsoIM 300543900l Fw958699d06 SMOL 353~
doMm90mwo s, OHMymOE Hgbo, sLEBOL Jzgos 40-60 gBMOL BoMAWGdTdo 500b0dbgds.
d09bsGol g Bgs bsbgz5MTo Forgbs b LEgMMNME 56 MO, 56 v sGOL, dbMeEMm©
MO0 XX, ©5360690mwo Lobgmdoom — Panopea menardi s Discors discrepans-00 5ol
Dom3my9b0wo. Bsbol s1sgmo LobgmdMm030 s MOMPIEMIM0Z30 IFMIWIE30S GHO30IMO
39900b39355 00 bgma9gbmMo B3900L 3330OMIM30L, MMIgdds3 FoM0W0BMBOL Log®a-
630 59390090 2960(3509.

50IMbO3W gm0 30T GI0M BNMHOM-T5MEHYMRB0L HBrmerdo (mOHIMosbol Lobzwo-
6ol PHOWM BOMS) Logs®oaeml LEMMMEo 15305 TR INIIWSP SMOL PIMIGIO-
0900 BMMsdoboggmgdol gsmboo.

39b9m0ob ;g BsMRI6 BHIMHOGHMM05BY LogsMsmml Tgbo@yzobo 6Mggd0, olnzg
(MO3 8000565 Moym396-d39sdom3gbmeo bswgdgdo, HoMmdmwagbowos Godmmo
9503m37MH0 mobgdol 600-700 dg@EHEmosbo {ggdoom, 365JGH03MWs© TMIWIGOMWO YMm3gen-
335600 30m3EbO0 MOY60DBIGIOL BTG, Q90 0993DOL JgHEgdOoL.
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3msbmeol g@sd3o

. 53053300l dog® (Jasurtamsunm, 1933) Jo®nwdo ©sygbowo 3mfsbmemols
Lo . 0grobds (Mnusn, 1934) ¢339 s83bsBgmndo, L. 0563000l d0sdmgddo osx0d-
LoGos. 53 Mga0mbdo oblsbowggwo 9Mggd0 (9.§. »05M30dob §ygds®) Fodm®agbowos o-
3990 5 §300wdsM33c0m3560 J3085939000, Mobosbo J3085d390000 s B503Mm3MM0
00bgd0m, HMIYGOMNBsE 99M9d0 0330505 FMHOPIMOL 30O M IMBAMIGMoEJdOL
3995069900. LOAIO36Mg FYMHYgMBL MIMY60TY 090 I9BHM0sb 500-600 3-0g. Lemgs.
05030dol FOHOWO 0300 SMOL JoBLSZMMMIO00 SMLB0TBsZ0, MMT Ol gHMIMHMO BB
909 LOJoMM39 ™0, LS 3MPoBMOOL LomMEOl Lobg-06Juo-MHY3530900 MObYd-
305 0530MYgMH00 s 565 J30059390d0.

30fobMMHoL LoMcEol J3005939d0L5 s MObgdOL §Ygds, MFY39GHO BMErol Losbom
339w 9ds 5x83bsBYMOL g FHYMHOGHMM0sDY s ©Y3000MYL sEIMBsgErgom Mdsbdo 120-
150 3-8y 930MEYds. 59539 8035M100Egdom 03wl BE0sbs Fo03m3Mm0 LMool
boddeogemq s 200-300 3 Mol Igerygmdb.

39960l 8993390 80369900 3mfobMMoL dogen Lolidgbgs JogsbEHMwo s 5 M-
009 3956mb6BMB0gMHgds 56 G90dBbg35. F9BLbOEIZgWwO LEMIBHMbOL BombolEGGmo 3md3wgd-
Lo IMbMIMOGBME0s, FMels3900L 2-3 Lobgmdomss (Rzehakia socialis, Eoprosodacna carth-
lica) $s9mygbocro, o3 dwoghH @sToboliosmgdgeos yzgws 9336560, dmdsmowr0sdbm
B03900Lsm300.

Bodo6039wml g ©sbsMBIB GHgMHoBMm®m0sBg 30[obIMHOL LoMmeo Fomdmoyg-
Boeos do600s©s© MO0 G030l bsegdgdom: gl 5ol Lobsdo®mm, MbYddsm 33 ™3560, 565~
39MdMbs@Mo bdgerd®mggdMo30 §3005d3900L obiGs 3mbaEMTgMo@gdol s F03MM33Mby-
MIgM5@gOol Fsd6ggd0m s IJMOg — MT> BLZ0LM3Z0L Tsbsliosmgdgwo IMmggdo
G0309960 8503Mm379M0 Mobgdol Bs30gbom. FgnMmg G030 9M535MdMBsEGMw bowgdgddo,
65699000 65856b9d0 36015d3H03Imo@ 56 d906086905 s Fom0 sb530L oIS SoMMdOM,
dbMME LEHGIGH0YMBOWO IEIOMIMI0M byMbEgds. Mo3 dggbgds Lobsdocmm gs309l9-
000 o03m©9bo IM9gdL, olobo M0mJdol yz9wysb 890393l Bgdmbligbgdwmer dmels-
3996 LobgmdgdL, MHMAWgdoE IMgbseol domgen Lobdgbg 490wY3690s s bdoMms Lbzsws-
Lbgs mbggdbg 3Jdbol 2-3 8 LoddrszMol Erdsdgerol sLEGHIOL.

353365

B396 8096 833900 dOMUBGMOG0RMIR0ME0 sboerols dglfsgwrol d9w9agd0m
3605396gd0m, GMI 85033796 LYMH0S0 PobBgbowo FMEboswo MMYBbOBIYOOL gobgz0ms-
M900L 3030930 4ym3gem30L 0fygds ben®mdmwbrzom®mo smBol MHgg0d00, dolomzgol Tglo-
5396MH0L0 BoMbom O FMIZMYdS 3993365090, FMBIMOOBM s bBom, Lsmsbsm
3bmINOBMo Bombols sbmEosEo0m. d0mEghmMol 439w sBy dzgwo 303wo (5430@s-
6960 - Bogo®ormmom - 3mffobw®o) dmn0sbs M0l 3M30EIIMWO 3956  SJzoEH M-
090m56 353006)930L 50gbs - F9(Y39@9Bg s 9J9b  FodMBEObsMg BL3zoL oo os-
B30l (3350090500 Md5BY.
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303gdoLy s 9B3900L 3309350 Bodwgoegds dmy3z3s 3MHAMbgdmoysgzom
Rombol Bogs30sbg 39000 BM39d0Eb 35M5FBHIMOLOLS3ID, brmwm 3538060l T9fy-
39G0L 8900b393580, 356M153HgoLOL (35397 $9HgdT0 B9Ibob (339¢9dSMDSDY.

950303160 LYOHOOL LobI3OMM Bo309L900L 2530 (3ggdOL Bmergddo, 3gMdm, 5J30-
G690 LoODwol BEGOMSGMGH03M FOHowdo (L. MBoLEObLMD) 396 2s30BosM M
3965L3690 LEHOSGHMbOL Mo BsFowgds. B3gbo 3393900l FYgds9g 99303~
BmEol J39s bofowo 9. §. ,d39©s Bombosbo dM9gd0,, dohbgmeo ogm Jo@mMme, bmerm
B9~ 993039bMMo. B3zgbo  @sL33bs  9BYsYds 00 BoJBHOIG  Boboesl,  MMAol
dobg30ms3, HMAMO3 ,J39ws Bogbosbo  TMggd0“, oy - ,Bgs B9mbosbo®, dgoEo3L
LOHMos©  Abyogl ImeErli3gdol  SLME0sEOsL, MOl dodma dsm0  Ibsfogdolsmgols
15305000 BsxdZ9gWO 56 sOLYDIMBL. 5FM0YS®, LBODBPZIML 5d30EHbMOLS s MmEoyM-
396M0L LEHMEMBIOL TMOOL F5BIMIOM M 5930396MO LaMMEPOl w9530, MMYMO;3
D0 39MEMA0 39obbdMdL, 56599 IMTsM00s6M, IMbMIMOHRMo gombol 999339
306090056 IMggdLs (Bgs mwoym3gbo) s bm®IMWHBL30MH0 FEO0IMO Fsmboo
QbILOOMYOME 39 Jom396MH0 SLs3IOL MBOLobol dMgadL JmEOL, MmymOE gl
©99mblgbgdo ,(303EIMO PIMOOO0MS3 0gm dmbagrmEbgwo.

5L YOI0 3395396905 LodsMHMZIW ML BHIOOGHMM0sDY 3MFobMEOLS S MoMb-
Bme Lo gdL FMob, Bgs 3nfobGmol sBO30L ,amOmOL 3MOHOBMOEEL,  sOLGdMdOL
©503905. 306390 00 doDIBom, HMI 50bodbEo Loszm IMggdo (9. §. »™bEHMYIO0sbo
369900%) 99d5MGMAL, 5M5 3MFabMOL LoMMEIOl M3DY, 9M0dgE Fw9530Mm3EIbMEMO sbss-
30L 94395 s 8195 MBEM MHggdl Tmo o FgmMY, GroE Fmeg35M0s, Bsldo 5dmRbos
05MbbMwo LoGmeol 10-0g InwML3IMGMO Bsbol Lobgeddw3sbgwm Lobgmds, Gm-
363 LodoOmgzgurmdo (Bdmdo, 350bsens, BoMogmws, Mawolioby, Gobobbowo s ba.),
obg POO® 353350530 (.. 05356-K o0, LEHIMM3IM30bL30 s Ub].) (AmanmamBmIH,
1985).

35egmbBMmEmyo®mo  dobogrgdol dobgzom »BwobEobols 990wy, LoysGomwmls
9307580, 3530060 M3956916 579Dmb 30 5 LMLEFHPYDS, 90539, 306MH0JoM, BIMNMIWIOS,
53 0303005 30035 IMH0 Bow96oL LodMm3wom (80 335G, 120 Lobgmds). 3938060l
dgbMLBHPdS  @odwo  BEZLLMED 0aMdbMds 43006 Logs®omermdo, MmEgbsg 96Mggddo
dbmEmE 2 ©s360698o, XX, M3bsL3bgwo LEBHMGMBoLsMZ0L sTobslosMgdYWO
OLsR0560 (Panopae menardi s Discors discrepans -0) 999m®bgdos.

653 999b90s 850330 LMool WMds BL30L Bo30gLYdL, MBS 500bodbML, MH™I
3500 dgbfages8o 0O MM Fgolimes b56Mm3wWsb]@mbMMds 33e9390ds (MuHamBIIN
1981, 1992).

blgbgdmo 65350bgdol dmbszgdgdby oyMEbmMdom Tqlsdwgdgero obs dom-
BEGHMGH0YMB0ME0 M35WLIBOOLOD MHORO Loobggdol Jow[g3s, HMPGEMS TMOOL SPLS-
60dbsg05 89990: 306390 LodoMmzgwmdo dmbgdbs ds03m3mEmo gMHools meo-
33969900 bsfowols godmygmas dom396M0oLogb s (L. 3) mEoamiEgbmdo Lgdsgool
1535 OYMRBS RO 3009 LEAMIGOYMOIBOE JOMIMWYdSE: J39©s - LMol (CP-16)
Helicospaera reticulata-li ©mbs; w95 - bLsBobml (CP-17. CP-18 ) Spenolithus distentus o
Spenolithus predistentus - o bmbgdo, begrm bgs - Mmbol (SP-19) Spenolithus ciperoensis-
ol Dmbs. 50b0dbMEo Bmbgdo Tgglsdsdgds LogMHmsdmMoLm bEebsMEHHmo B3serol bm-
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BgoL, MHMAgdog Yoo m39s60L oboerols BmbogdgdBgs sdysmgdmeo (Martini, 1970;
Okada, 1980), 0ol godm3 Lodo®m39ermdo 253mymu0wo HBmbgdo 0dgbl yarmdsery® 36093-
B9gmdsl o 5QaLEHMMYOL o0 Z9COUIOMBS.

5J90056 2odmB0bstry, 99gdmy3sd3l Hoboowgds, G™I Bgdmbligbgdmwo Lbmgwrols
00053mgddo (Lmg. xaoe0, Howgbxobol Msombo, d. Fobob-fywol bgmds) dgwoagboro
FO0wwo B0mMZ5mb O3 BLEAMIGMG03Mo MEoyM 3960l WMTs B30l bogrgdgdol-
300, bnwm 5 ©sx0JuoMIdMWo bbM3Wsb]BHMbMMmo 3mB3wgdugdo gobobowgdmoqgls
OMAMO3 9AHOIWMBMEOO 503MbZ3E0 3565EHJOLOL MEoyM(396wIMHO LgdzooLsm30U.

00 bbol 496353wMmd5d0 30D0sMYdOm d. Fosghab3mbs (Kmxuenko, 1958) o
9.¢05¢00930L (Jlamues, 1970) dmbsBGmgdsls 0dob gbobgd, ™A oMo 0s YJoMod - 3335L00b
0930mbdo dqdsmg Lbgsalbgs LEMIGH0YMIR0M ©MBYBY, MEoaMmEIbmEmOL LEGHMsEM-
6900, 933505 2obLlb393w0YdS GMHMNTbgPOLORD, TogMsd gl o063z 9O MOl L3ToMOLO
930mb6wo MboRoE0MYdMwo LEBHMGORMBOIEO 3oeol Jgloygbs. gl IMLsBEOYOS
©M90LsmM30L Fg0degds 49050bgEML, MoEABsE BYIMEbodbEo MmEroym(396w9MH0 Bogryg-
9900l BmbmEmo ©bsHowgds Bsbm3wsbdBHmbmmo Imbszgdgdol bogwdzguby, dmbgdbs
B39BL FogH LodoOmzgurml omddol dogen GHgMo@Mm®mosby. 04690, LHimMgwo gl Boddo
503mRbL 15305Mm0OLO MYAO0MbMO Mb0gBOEOMYIIMWO BEGMIBHRMIBOWWO b3seols 9©-
3960Lsm30U.

b99mblgbgdmer 656m3wsbl@mbmm 33093900l 990ga9dbY IYMHbMdOm, Fglisd-
90905 IBMBEAHIL 96 250050FML J390s s Fs30mE76MO Bsegdgdol domliEMs-
G03M58300L YT FIWVIMFOIWO BMPO 3OHMIWYTs. 9356553690 30, 306HI306 MO
053533060900 JomEgbm® Boergdqddo 53299990MgdE 55300MBOLS s FoBOL IZ30Mo@-
0060 dgdbo-d0gd0l LogddosbMdLMb. 9d9sb A90MAEObscY, LEOHYIOsE AoLOYYOOS
B90mbligbgd Mo doMLEBMOG0RMIBOVIE0 33¢939008 OHMYMOE 0JMOHOIO, 0lig 3M5dEH0-
3990 3609369 mds.
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Eocene magmatism in the limits of Loki massif. G.Vashakidze, M.Togonidze, V.Lebedev,
K.Lobjanidze. 7SU, Alexandre Janelidze Institute of Geology, Institute of Geology of Ore
Deposits, Petrography, Mineralogy and Geochemistry of the Russian Academy of Sciences.
Institute of mineral ResursesGeochronological studies conducted in the Loki massif established
the quartz diabase-porphyry intrusive of the Eocene age and gabbro-diorite porphyry and
hornblende diorite-porphyry dykes crosscutting the massif.

DoLeHOBBI MarMmaTusM B mpefienax Jlokckoro maccusa. I'. Bamaxmpze, M. Torommpze, B.
JleGeznes, K. Jlooxauuanze. 777V, Ieosoruvecknsi nacTuryT HM. A1 /Drarnerngse, Mncmumym
2eono2uu pyoOHbIX Mecmopodcoenut, nempozpaguu, muneparocuu u 2eoxumuu PAH. T'eoxpono-
jormdyeckoe usydeHue JIOKCKOro MaccuBa ITO3BOJIMJIO BBIJETUTH DOLEHOBBIM MHTPY3UB KBap-
IEeBBIX AUOPUT-TIOPOUPHUTOB, a TaKKe CEKyIIue >KIJIBI Tabpo-AHOPUT ITOPGUPUTOB U POTOBO-

00MaHKOBBIX A1a0a3-TOpPUPUTOB 30I[€HOBOTO BO3PACTa.

Extended Abstract

The Loki massif is located in the southeast Georgia (Dmanisi and Bolnisi Municipalities)
on the southern slope of the Loki (Somkhit) range. It represents an uplifted part of the
Transcaucasian crystalline substrate and covers 100 km? area. The massif comprises Paleozoic
schists, weakly gneissed quartz-diorites and various types of granites. It is transgressively over-
lain by Liassic terrigenous rocks and is crosscut by aplite, pegmatite, gabbro and diabase bodies
of various thicknesses. Minor Jurassic, Cretaceous and Eocene diorite intrusions have been
established in the area, which are in turn injected by aplite veins. Aplite veins crosscut the

relatively small gabbro bodies of similar age as well.
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The manifestation of Eocene magmatism in the Loki Massif is weakly established. In the
upstream of the largest tributary of the river Jandari the rocks of this age form a small quartz
diorite-porphyry intrusive. Paleozoic granites are the intrusive host rocks. The data on the
Tertiary age of this intrusive is for the first time introduced in the report of T. Kazakhashvili.
She explains the young age of the intrusive according to the petrographic features of the rocks
and their fresh appearance.

The aim of presented study was to investigate this intrusive and its crosscutting bodies
and to establish their geological age using geochronological dating of fresh hornblende
phenocrysts in the host rocks.

Macroscopically the quartz diorite-porphyry is a grey rock with porphyritic micro-
allotriomorphic or hypidiomorphic granular texture of the groundmass. Phenocrysts are
represented by plagioclase, hornblende and quartz. The groundmass consists of plagioclase,
quartz, chlorite, hydromica and ore minerals. Apatite is found as an accessory mineral.

Monomineral fraction of hornblende was selected from the quartz diorite-porphyry and
its K-Ar age was determined. Obtained K-Ar age (44 Ma) corresponds to Eocene time.

Crosscutting the massif Eocene gabbro-diorite porphyries and hornblende diabase-por-
phyries have been studied as well. The latter are observed as 1-1.3 m thick dykes in the study
area.

Gabbro-diabase porphyry — is a dark grey rock. Phenocrysts are represented by horn-

blende, monoclinic pyroxene and plagioclase. The groundmass comprises small elongated laths
of plagioclase, crystals of altered mafic and ore minerals as well as chlorite, illite and mont-
morillonite.

Hornblende diabase-porphyry — is the rock with diabase texture. Plagioclase present as

small elongate laths (<1 mm) is fairly fresh. Bigger plagioclase crystals (3 mm) are altered. Mafic
minerals (mainly hornblende) fill interstitial spaces between the plagioclase crystals. Fine
crystals of ore minerals are rather abundant.

For K-Ar dating a mean sample was selected from hornblende diabase-porphyry and the
hornblende monomineral fraction was selected from the gabbro-diorite porphyry. The results
of researches undertaken in the Department of Isotope Geochronology of the Al. Janelidze
Insitute of Geology and relevant Department of the Institute of Geology of Ore Deposits,
Petrography, Mineralogy and Geochemistry (IGEM), Russian Academy of Sciences are
following: Hornblende diabase-porphyries - samples 261 and 382 — 38Ma and 49Ma; samples I-
9 and 847 from gabbro-diabase porphyry — 44Ma and 52Ma respectively.

The obtained results show similar Eocene age for quartz diorite-porphyry intrusion and
gabbro-diorite porphyry and hornblende diabase-porphyry crosscutting bodies. The younger
age determined on the sample 261 was apparently conditioned by strong weathering of the

rock.
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The conditions of genesis of the Lower Cretaceous flysch deposits of the southern slope of the
Greater Caucasus. E. Varsimashvili, N. Kobakhidze. 7SU, Alexandre Janelidze Institute of
Geology. The Lower Cretaceous flysch complex of the southern slope of the Greater Caucasus is

formed in trough environments controlled by tectonic and lithological factors.

YcaoBua IPONCXOXKIEHNS HIWKHEMEJIOBBIX (DIMIIEBBIX OTIOXKEHWH IOKHOTO CKJIOHa Bosbpmoro
Kaskaza. E. Bapcumamswm, H. Kobaxwaze. 7V, Hncmumym Ieonocuu um. Anexcanopa
Licanenuose. HiwxHemenoBsle QuuuieBsle OTIOXKEeHUs IOKHOrO ckjoHa bompuioro Kasxasa

06pa3oBaIICh B TPOTOBOM OOCTAHOBKE, KOHTPOJIUPYEMON TEKTOHHYECKUMH U JIUTOJIOTUICCKIMU
¢bakropamu.
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Extended Abstract

The study of geological cross-sections and petrographic composition of the Lower
Cretaceous flysch deposits of the Greater Caucasus southern slope, the analysis of textural
peculiarities in the Lower Cretaceous sedimentary basin of the Greater Caucasus southern slope
and the character of terrigene material gave opportunity to distinguish following genetic types
of sediments: submarine landslide, fine-grained, coarse-grained and swelled turbidity flows.
These genetic types are re-sedimentary turbidity formations. Their formation is conditioned by
remobilization and re-transportation of primary sediments in the relatively deeper Lower Cre-
taceous basin, where the sedimentation took place at the expense of turbidity currents evolved
due to sea level fluctuations, pulsation tectonic movements and the related earthquakes.

Thereby, the Lower Cretaceous flysch complex of the southern slope of the Greater Cau-
casus should have formed in trough environments controlled by the tectonic and lithological

factors.
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The Folded Structure of the Gagra-Java Zone of the Greater Caucasus Along the Tskhenistskali
and Rioni River Gorges. T.Giorgobiani, D.Zakaraia. 7SU, Alexandre Janelidze Institute of
Geology, "LTD Caucasus Mining Group. In the paper folding of the Gagra-Java tectonic zone of
the Greater Caucasus along the Tskhenistskali and Rioni river gorges is described in detail and

on the basis of structural analyses the conditions of its formation is established.
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Cxuaanguartas cTpykrypa I'arpa-/[xaBckoii TekToHH4Yeckoil 30HbI Bonbmoro KaBkasa Broas
yieanii pexk Lxenucnkamn n Puonn. T.B. I'moprodmann, JA.II. 3axapasa. 77V, Hucmumym
Teonocuu um. An. Horcanenuoze, OO0 «Kasxasckasn [opuas epynnay. B ctatbe neTaibHO onmucaHa
ckiaguarocte [arpa-J[>kaBckoil TexkToHMUYecKOW 30HbI bonpmioro Kapkaza BAodbp yuienuid pp.
I[xenucukann 1 PUOHM M Ha OCHOBaHMM IPOBEIAEHHOTO CTPYKTYPHOIO aHaiM3a yCTaHOBJIECHBI
yCIIoBuS ee (POPMHUPOBAHHS.

Extended Abstract

The Gagra-Java zone represents a southernmost tectonic unit of the Greater Caucasus. It is
situated along the boundary with the Black Sea-Transcaucasian micro-continent* (micro-plate). The
Gagra-Java zone bordering the Central Caucasus from the south during the Alpine epoch of
tectogenesis underwent multiple northeastern and submeridional tangential compressions, which
conditioned its complex tectonic structure.

The study area represents an eastern part (130 km long and 5-30km wide) of the Gagra-Java
tectonic zone from the river Tekhuri to the village of Java. In the north, it borders the Chkhalkta-
Laila zone, and in the south, it contacts the Black Sea-Transcaucasian micro-plate that passes along
the southern edge of northern limb of Racha-Lechkhumi syncline.

In geological structure of the discussed area of the Gagra-Java zone Lower, Middle and
Upper Jurassic sandy-clayey deposits, Middle Jurassic volcanogenicic rocks as well as Cretaceous
and Paleogene carbonaceous formations participate. Their total thickness is 6 km. During the
detailed regional researches, in the studied area, along the intersection of the Tskhenistskali and
Rioni river gorges, geological-structural sections (correspondingly 20 and 30 km long) were
composed.

In the limits of the study area uneven dislocation/folding of the deposits is observed. The
Muashi Suite of the Pliensbachian age and the Lower Sori suite Toarcian stage are characterized by
most complicated structure. These deposits are contorted into the smallest and most intensively
compressed folds of the plicative structures of the Gagra-Java zone. The additional folds of the
smaller size also complicate them. In these measures the bedding cleavage and axial-plane
transverse cleavage were developed. Relatively large-scale, but also heavily compressed folding is
observed in the Aalenian Upper Sori suite. Character of the folding of the Khojali suite built up of
volcanogenic rocks of the Bajocian porphyritic series sharply differs from the above mentioned.
Here, the folds have larger dimensions, low-angle limbs and relatively open and rounded hinges.
The additional folding and cleavage is uncharacteristic for this unit.

The peculiar feature of folding developed in the Tskhenistskali section is the southwestern
strike (230-260°) of the structures. In the Rioni section mainly the structures with north-western
strike (285-315°) of axis spread.

During the northward advance of the Black Sea-Transcaucasian microcontinent and the for-
mation of the Transcaucasian transverse uplift, the Racha-Lechkhumi syncline as an indenter was

4 Editor's note. According to all known definitions, a microcontinent is a continental structure located in
the ocean (a small continent or a large island). Therefore, based on the principle of actualism, for the
Late Alpine and the present time, when all the oceans are already closed, the use of the term
“microcontinent” is wrong. This is the same as the Foldsystem of the Greater Caucasus in real time
called the marginal sea. For this time, the term “Transcaucasian (or Black Sea-Transcaucasian) massif”,
which unites the modern Georgian and Azerbaijan blocks, seems to be the most correct.
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squeezing into the folded structure of the Gagra-Java zone. The anti-Caucasian strike of folding is a
result of such indentation of the protrusion of the 20 km long northern arcuate steep synclinal limb,
into the structure of the Gagra-Java zone. As a result, folding changed its original northwestern
orientation to the southwestern direction in accordance with the northern edge of the syncline.

Folded structure of the Mesozoic deposits of the Tskhenistskali section differs by multi-
ordinal and diverse dislocation of the formations. In the limits of geological-structural profile,
folded areas restricted by steep faults were defined. They are deformed variously and sometimes
difficult to identify as the same structure. It indicates steep displacement of the complexes within
the section limits. The reason of such collage of heterogeneous dislocations is the vertical
disharmony of the folding and multiple overprint of multidirectional tangential compression of
rocks of the section.

Folding of Middle-Upper Jurassic and Cretaceous deposits of the Rioni section is relatively
simple. It is forming gentle flexure like up to 30 km wide fold of the first order. According to the
level of the folds hinges position in the area, gentle limb of the flexure in the southern part is
complicated by bends dipping with 20-30° angle, but northern part of the fold is gently (15°)
dipping to the north-east. The steep limb of the fold is sub-vertical (75-85°) and at the same time
represents a northern steep limb of the Racha-Lechkhumi syncline.

Folding of the Gagra-Java tectonic zone took place at the Early- Middle Alpine stage of the
Greater Caucasus evolution during the manifestation of the Bathonian (Adigean) and the Pyrenean
phases of tectogenesis. The folding took place in the conditions of the northeastern tangential
compression of the region, stipulated by moving up and pressing of the Black Sea-Transcaucasian
micro-continent to the Gagra-Java zone. The Late Alpine newest stage (Late Miocene-Anthro-
pogenic) took place in the conditions of submeridional horizontal pressure on the active marginal
Gagra-Java zone. These movements took place during the Newest and Quaternary phases of
folding in conditions of the collision of the Black Sea-Transcaucasian microcontinent and the
Greater Caucasus, in the process of the Transcaucasian transversal uplift formation. This led to the
local, obliquely superimposed structure formation in the limits of primary linear northwestern
folding spread in the region.

Multiple tangential compressions of different directions promoted processes of formation of
non-uniform folded structure of different age in Gagra-Java zone, which continues today.
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Tectonic Indentation and Morpho-Kinematics of the Related Structures. L. Basheleishvili, M.Kume-
lashvili, N. Tevdorashvili, T. Razmadze-Brokishvili. 7SU, Alexandre Janelidze Institute of
Geology, *Technical University of Georgia. In some regions of Georgia, presence of structures
characteristic of tectonic indentation is common. The paper primarily focused on the indenter’s
role and morpho-kinematics of the disjunctive and plicative structures that formed in the process
of indentation often accompanied by lateral yielding of the masses. Comparison of natural tectonic

structures and those obtained by modeling shows their sufficient identity.

TexToHMYeckass WHAEHTAaUMsA M MOp(O-KMHEMaTHKa CBA3aHHBIX ¢ HuMH cTpykryp. JI. Bame-
nevmuBmwiy, M.Kymenamswmu, H.Tepgopamsum, T.Pasmagse-Bpoxumswmu. 77Y, Hucruryr
Teororum um. Arexcargpa /Draneruzse, “Texumaecknsi yausepcurer I pysun. B pane pernoHOB
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I'pysun oTmedaeTcs CyliecTBOBAaHME CTPYKTYP XapaKTePHBIX L1 IIpollecca MHAeHTAauuHu. B craTtee
ocoboe BHUMaHMe yJeldeTcs PO MHIEHTOpa U MOP(GO-KMHEMAaTHKe JU3BIOHKTUBHBIX U ILUIMKA-
THBHBIX CTPYKTyp, OOpa3oBaHHBIX B IIpOIlecCe MHAEHTALMM, YaCTO CONPOXKJAIOIIUNCS JIaTepab-
HBIM BbDKMMaHHeM Macc. CpaBHeHUe IPUPOAHBIX U MOJEJIUPOBAHHBIX TEKTOHHIECKUX CTPYKTYP
yKa3bIBaeT Ha JOBOJIBHO 3HAYUTEIBHOE X CXOCTBO.

Extended Abstract

According to the existing literary sources, the tectonic indentation is a horizontal movement
of rigid bodies (plates) and the intrusion into the relatively labile mass of the Earth's crust, as a
result of which often arcuate or other structures often occur.

In similar structures according to their large scale the oroclines, horizontal structural arcs,
horizontal folds, orogenic syntaxes, synthetic and antithetic fault systems formed in the horizontal
plane, etc. are distinguished. There are numerous publications in this direction. They describe the
structures of the Alpine-Himalayan orogenic belt, such as the Iberian- Armorican arc, Carpathian
loop, Punjab syntaxis, Pamir arc, the Lesser Caucasus structural arc, etc. In general, explanation of
indentation mechanism is well subject to the experimental modeling being justified with the
researches conducted in this direction. They primarily focused on the indenter’s role and morpho-
kinematics of the disjunctive and plicative structures that formed in the process of indentation
often accompanied by lateral yielding of the masses.

Comparison of natural tectonic structures and those obtained by modeling shows their
sufficient identity, especially during the tests conducted with the so-called stamp-indenter. The
most important thing is the correct selection in nature of a geological object similar to an indenter
that would meet the requirements - principally they must be not only disjunctives but also bodies
with lithologically distinct boundaries.

In this regard, the illustrative example is the Sakraula nappe sheet in the western segment of
the Achara-Trialeti folded zone and the related echelon fold system and overthrust faults spread in
the Miocene-Pliocene deposits of the foredeep. Also, formation of the so-called “horsetail” struc-
tures at the eastern termination of the same zone that was conditioned by overthrusting of the
Gare Kakheti molassic trough from north to south and its adjustment to the already formed
morphostructure of the Achara-Trialeti zone that is accompanied by the occurrence of the syn-
thetic shift fault system. Interpretation of kinematics of the Odishi block in the subsidence zone of

the Georgian Block and paragenesis of the related faultline echelon folding also deserves attention.

3MLgdo oEIMSEGHIOIOo igoOrmgdol mobsbds (Gamond et al.. 1984; Boillot et al.,
1986; Davyet al., 1988; Onavy1988; Peltzer 1988; Soula at al. 1988; De Metset al., 1990), &9d@™-
B03mM0 0bab@oEos FoMmdmoagbl boldo Lbgmargdol (3owgdols) 3m@obmbEswme gs@o-
5Q0gBSL s 93Ol dofjol JgMdol 99aMgdom WsdOErME olvdo, MOl Fgoogswsa bdo-
5 §o®dMm0gdbgds MH3oeolgd®mo mvy Lbgs Lobols bLGMmvdEmGgdo.
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abaogL bLAHOMIEGHIMJOTo, Jo00 FolTEHdIYOMBOL FgLodsTOBOE, J9FMOYMGBS MMM 3I0bg-
00, 3mOO0DBMbEHIWNOH LEBHOWIEHMOMEO OIS gd0, 3MOHOBMOEIMOHO BomFgdo, MmMMqbmwo
LobEBOJLOLYOO, 3MOHODBMbEIWG LodMEHYJIo Bs3MYs0dgdwo LobmYEHOZMMO S BEHMY-
G030 OHE3g3sms bobEGgdgdo ©s bbg. (Famkxpenunze, 1976, 1986; Gamond et al., 1984; Tap-
ponier et al., 1986; Boillot et al., 1986; Davyet al., 1988; Onavy,1988; Peltzer, 1988; Soula et al.,
1988; De Mets et al.,1990; Baxenos, Byptman, 1990; Konm,1997; Pacugeraes, 1997), Mmdegdog
50H9OL 5¢3996H-3085¢0OO0 MOMPG6M0 Lo®EHYwwob LEMMIGHMOIOL, 0lgmIdL OHMYMOOES:
009M0E-5MHIMOOZM0 OIS0,  39M353H00L  Foygw0, 39bxo3ol  Lob@oduolo, 3sdoc-
3005¢05M0 635¢00, 33069 39335B0MbOL LEBHOIEIOWO O350, GMIGEog Ho@dmddbowos
bobBo 9M0dgmol Lemerol 0bgb@sgoom docMg 39335L0mbol BomFs LolEgdsdo, s bbg.
BMYo©s©, 0609Y6E300L 39dsb0Baols sblbs 39Ggs© 99398gdscYds gdu3dgMm0dgbder dmy-
WoMYBSL, B3BY3 809100 gAL 53 F0TSOMMEGdom BoBoMgdmwo 33wg39d0 (Gamond et al,
1984; T'amxpenupaze, ['moprobuanu, 1985; Boillot et al., 1986; bamenenmsumu, 1986; Davy et al,,
1988; Peltzer, 1988). s0b08bmer 3310939080, 306390 G0RT0, YMMEOIds 35TbH30GOME0S
069bGHM™MOL HMwbHg s 0609bEIE00L 3GMmEgLdo Rsdmyswr0dgdwo obwbdEHomMo ©s
3035300 LAOIEGHIMJOOL FMOFBM-3069053035Dg (LG. 1), OLOE BI0MOE M sbemagl
35Lgd0l WOGHIMSWMEOO Qo0BYDdS.

AN

m

bm@™.1. A ©s B - 060gb@oiool dmmgeo®mgds, C s D - 0bgb@oeiool 8gwgysm dowmgdoeo
LEAHOMIGHYOJOOL 3gmIgGMool 0bBHIM3MgEsE0s (Peltzer, 1983).
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06906030 s IMEYE0MHGO00 JoWIOO Hd@™MbozMOmo LEGHOMIGYIMYOOL FgEoMYdS
330P39690L o L3dom 0IBEHMOMDIL, J9BLEIMNPOGO0® 9.§. 3533-060gbGHMM0m BoGocg-
0o 9du39Mm0dg63HJOOL EOMU. F063560105, BMA dBYdsdo LfimEs 0gbsl GgMbgmwo 0bgb-
AMO0L 565MP0MOO gMEMPOOO Md0YJEH0, OMIJOE ©53059MmBOgEL 30MHMBYOL - w930~
M339b5® gb MBS 0gml 565 JsOEHM EO0HBMBIEBH039d0m, 5M5TJE CPOMMEMYOMMSWSE 033900~
50 2593390000 Lsb3MgdoL IJmbg Lbgrero.

50 ®35LsHOOLOm, LE0bEHYMGLM TR0 5FM5-00M05EJMOL bomFs Bmbol slieg-

9o B9ad9bGHTo gob3z0msMgd Mo B3Il BH9d@™mbozMMmo Bgfsco. ogo FoMdmoygbl
doM0MOEIE, 359m39bMM0 3 39bMabmmo s 3N 39BMbMG-sboergdo  {ggdgdol
90536 BoMOBOESL, HMIJEo5 8mHY39GH0W0s O J9WSSPYFOWGINE0s LdbMYm0H AMHo-
Mgooby396 osbmgdoo 12-15 38-Bg. 59 0g0 G93M3EIOMIE0s LodsMmgzgerml dgw@ol Jman-
bgomol Hmxzgol Jom-3¢om3gbme bowgdgdbg. LEAHMWIEGHMOMWIE bOZsMMWIL Bgho®o Hodm-
50396l LGOI EIbIMFGOME BOOROEGL, (bamenenmsunu, Byprman, T'amxpemnmpze, 1981;
1986), ®™3ol GOHMBEHIMMO LEBEOZIMO SEOMY 3bMdOWO 0ym, MMM 9.0. bLyMd-3mzo-
dmM0ol 993t0(3909-39bbegEHol Godol M®3g3s (lamkpenuase,1949). 990ymdo 33¢0939d0L bs-
0039wy (bamemenurBuan, 1986) o006y, ®MI s0bodbmwo GE3935 9O ML gMHMO
G030l M3939, 50539 0o dob Lbgsslibgs Imbs339mBY Ho®Tmoagbl bbgoalbgs 30690s-
A030L Jmbg oBMbIBH0gL. 396dMmE, sdmMbogwgm bsffoerdo 0o BOHOEM-Elv3EgoO
90056007 gd0Lss o FoMx39bs 65fggl FoMdImoagbl, ®®3930L gobgw®mo bsfowo 30
039960 9339059, bergrm sl3EY0m, 040 LsdbMgNIE J0ToMmIIEgdSl 0dgbl. gl M3g-
35 2930590 ©35¢00lGOMO BMEOTOBLS. M) 5©b0Tb OBNBEHO3L 9P JNE0bMBSTO gobgo-
bowogm, 80300900 9.§. by @oBMbIGo3L", MMIgwos LogmEgdo Fgdmbsbrzm oS
B99m» 50b0dbo M:3939300m. 35d5L5sTY, FoM3399I 933D Tgbodewrgdgaos 1s3MorEsls
3993H™b03MMm0 BoOBoG-bghoM0 gobbowrmwo 0dbsl Hmym®E 93Hed3-0bgb@GHmMo, Mmdg-
o3 BOOOWMImOoLs3gh 250050y0e900Lsl Fo0dmddbols Gglisdsdol bdMvd@egdl. 3g9Hdme,
dobogg dmolfiobs HmBol dom-3womgbn® boergdgddo 50obodbgds BOMMbEIwGo bsfowol
35059 m0 BomFs LGHMJGHYINJd0, beaewm ol sdMb3Ego Boffordo 30 - 3mwoliolgdeo
239652900 5630300bgd0l Moo, HMIgEog 50b0dbME MHM3935bmsb 35°-40°-056 39bgLs
5Q9bL (L. 2).

50bodbmo #HgdBmbozmMo dmgugbol ImgeoMgdolsmgzol, B3gbl doge Bo@oMmgdwyan
0d6s 94u39M0d96G0 933035 gbGHWE Toborgdby (Bamemenmsuan, 1986) (L. 3). Lsfyol
9m9do bgdms §obslfot ©sdBoEIdME0 M35olgdMO FE9830BsR0 MBMbMdOMmO
35dbM030 993299935. 060g6EH™MOL 3MmOHODBMBEGHWOI® 250550 gd0L 3O M3gdo begdms
20-30%-0560 893m883s. 893m8330L 3063900 9B93Dg 303000900 0bEIBEBHMMOL 3G9 MHO
bsBmgzs60 BomFgdo, GMmIgdoi 06gbEH™MMmOL 999a™ma0 3505 Y0WgdoLIL TMYgdm0g dm-
930 256M50g43bs Im3wg, 39olobYdIMSE bSO bomF ds©. 50b0TbMo BomFgdol
©96INo LBodMGHY)9d0, 98 099mb3z93580, IBOOWOs TF3M39dIo  FEsd3ol Jodserorvy-
d0m. bgoglo 9Ju3gmH0dgbEo 1984 gl Bo@eMgdwme 0dbs saMgmag, BMsbyo dgibogMgdol
3096 (L. 4) s F9YR0 bO3Tom LAS3LO 5IMBB..
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5060250, 9Jb3960396G M0 FMEI0MHYIO0 LGNS, OMI 5F5MI-MMOSEYOOL
doobfobs HMEBOL 3MEolobgdMme© 4obEIsadMw0s BomFgdol Foemrdmddbs 35380609390
L5365l BH9dB™bozMMo Bgitol, Grmymz M35olgdmo 0bIbEHMMOL A5s5YOLGOOM
5 999pmddo 993390000 303qds6g Jom-3om 396996 boergdgdby.

L. 2. LogM ool Bghitrol s oo J0dEYdsMYg BHINOGHMMOJIOL 49MmEMma0vHo bdgds.
1 - dom3omEgbmmo GgMoygbmwo bswgdgdo; 2 - gmEgbmeo 3w 3sbmygbgdo; 3 - IgBmbmmMo GHgeo-
39690 ©o 39MBdMBsE o 65¢gdgd0; 4 - 3oegMBMGO HMboGHMOYd0; 5 -56BH03w0bgdo; 6 - dggm-
(39095 7 - 99bbege-993m(3909; 8 - bafigzgdo.

Lo0bBHYMGLMS 50939, 5F9M-NM05egmOL bomFs Bmbol 5dMbogwgo IdMEMYdIBY

396300000900 LEGHOMIGHIOJO0, BosE J9TMbOGME0s BEBMMJMBHMIOOL 83390000 dmbgg3s.
b9 39dBH™b03MNG LYOHIPL MM Yd9b ,3bIBOLIMPOL LEBHMYIEMML s 00 SLMEOM©YdS
65§9396 9mdM5MdLmsb. gl bYdBgMO0EOBMWwo sBY390s Boobby Fs80MmEIEMEMOL oS-
gobido, Lo 998amdo 39d@™bozm®mo dmdMomdgdol d99ys®, 39b30msM©s I9MH0E0s6Y)-
o JoMEEolgd®o d93Em3999090, dgubergBgdo sdgbegds-bsfgzgdo. o dslgdol gowosyo-
905 BEYdMES 5VIMBOZWINOIL oLO3EgMOL36. BomFs LEMJGMMgdo 35°-40° 379mbgl
5396l d09356 M©39300 LEMWYJBHMOIOMB. BOJBHMOM035, U 3OOl 3MOHODMbEIWMGHO
R39dbes, OMICOL Bs3MYs0dgds3 39dM{39MI0s 3969 39bgmols ImesbMo Grmgol dom-
3039691600 boengdqdols 89Em39d0m 93F5M0-mM0sgmol bosmFs Bmbols dmOFBMEMmY0mMo©
B59tgo0dgdme LGHOMJGHOME JMmgMNWwDY. 500bodMwo Bwgdbrds sGol 3o639wo 3m-
H0DMBE MO LyKgbOO o9 Fob3z0MMYGOME LobmgBozMe 65H9g3MM M3935ms LoLEGgdsdo
(bw©.5).

39603dm, gl dm3zmgbs b53wgdo 3sd@9000 4963005090IE0s MREOM 5©IMLOZ3EgMOm,
9. 35emm-bgzol bgmdsdo (L. 35@9MAJMO). 5, 3EomE3gbme bswrgdgddo gzodloMEgds
65(93m600 ©:09393900L5030L TobILOMYBIEO bbergEol Laezol BgsdoMmgdo s oty Bm-
3ol 00mgddol 3mOHODBMBEIMHO 30350ME HOOWO FoMboMmgdol IJmbyg bsmFgdo (Lme. 6).
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Lo06GYMGLM LMEBISM0S IBOJL0MGIIO LOJsMIMZIML dgEHOL ILOZWgo bsfowdo,
booE 020 3MOLEIMO LBLEHMIGT0 29630MMgdIMWO MP3)39d0M dEMIJOSE 0ymys (Py-
6unmrens, 1948; 'amxpennpnze,2000). 35000 FoOEMIOMNO 3JOEHOIIMMO ©S 3OMODMbBE-
WMOO FOWISYR0OS dol bowgd Logs®do 3w0bgds bbgzoolibgs 0bEgblogmdol wq-
BMO35300 BMbYdoL Asbz0msMgdom (Basheleishvili,1987). 53 bmbgdols dmOHRmEma0wGHO
053090M90930L dglfagars byl MHgmdl B36sd)bEHT0 gobgzomsmgdmwo MHr393900L 3o-
6935¢)030L5 s 49MmIgAHHO0L OEYIBL. 5Tl 396y Togooml FoMImoygbl LodsOmzguomls
09GOl L3I0 sd0M30L BMBOL MEPOTol dem3o, MHMIGEoE 439es IbMHOL6 Fgdm-
LoBZOHMWOs M:39390000. JoL OLHZEYD LEBPZIML FoBomybL (35080l B3935, Mol
dox39b65 65fg3m0 d969d5 ©0bgds TolBy Fozbgbs 399oLOLYIMIE FoBWSYYOMEO
36303006900l bdMoEgdOm. 5QIMBOZINOM, deM30 FGIMLIBOIOWO0S FMO-509I0O0L
39300. 5, Jolo FoM3bgbs 65§93M0 BoLsMO 29630M)MDdYdME0s 339 FoMx39bs 3MEoliol-
90650 49659900 5630300690000 ol Moz3%Y (L. 8).

bmE. 3. Logmomol BgHOOL gossA0wgdol dmEawomgds. I - bofigolbo dmogwro; II - gOMbEHswwGO
B 3Fgoobl Fomdmddbs; III - sds@Hgdomo 3Meololgd®o G®3930L306s bomFgdol Fo@dmddbs.
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6. 5. 5F965-00M05¢g00L bsmFs Bmbol 50mbogergmo sdMEMgdol Ggdémbozweo Liggds.
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L. 6. 659390 H0393900LM30L OTsbILOSMYDdJEO 3MHODBMEESWMMboJsHMgd0sBO
LbargBob LoM3g (0. 3oewmm-bg30)

L. 7. 30390Mm© IHOHOE0 omboMgdol djmbg docmg Bmdol bomFgdo
900. 35mm-bg30l JsMrx3965 BgHEOMdbY
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6. 8. m©odol derm3ol GHgdd™bozm®o bdgds. 1- Igmmbgmwo bsmdgdo; 2 - Bomdwomgbm®o
39609960 bs¢rgdgdo; 3 - IgbmbmmMo GHgMoabmwo s 39MdMbsGo bawgdgdo;
4 - 399509960 3 356Mmygbgd0; 5 - Tglbengd)s; 6 - BbTIHEHOL GrM393900.

abo3L0 LAHOYIBHIOYOOL LETMSWgdom MM393900L 3069ToE030L oL 9JudgM0Tgb-
A0 3MmEIL0OHJIO0MOS LM GO)eo (Gamond et al., 1984).

0¥) 539993900, OMI 5©bodMo M393900L goLzMog Fglsdsdolbo bodbom bgdms
0565MHMMWO Q555 PO0WGdS, 85dob B3gb Lobgbg 43946905 dN0sbs© MmEPOTol dermzol
9dG5mds LHTBOYJM-LOZEGOL F0TSMMNIGd0m s Jobo F9FMs JoMdmI(339e dobvdo. U,
01690603005, JIboL 0bEIBEBHMMOL 250050 9dOL BLYS3L LYIMSML S 939l SBEYBL dob
565 9d Loggs®do Bgdmo s0bodmo LEGHMWJEHMMIGOOL Bsdmyser0dgdsBY.
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UDC.551.21(234.9)+551.7(479.22)

39R356 39B5@0 BYo®FINOL (d5b3Jd0L 3IR3IS6IB0O 35L030)
LEAIB00®5B00 Ko 39RIMBIMdG>B0S

9. 350LvMsdy, 3. Bmambodyg, J. 505¢3330¢0
by, s¢v. 3569¢70dol bsb. ggegeramgool obbhodiho

3990336 353965 BYsMgool (gsBdJaol 3en3sbmEmo TsL030) LEHMIG0RMIB0S S 35¢ngm-
30365805, . Fs0bMsdg, 9. BHmambodg, g @odsMs830@0. by, sev. ysbgerodol bsh.
3902¢300b 0bbBodXIH0. 6596OM3To 2sbbowmos ysBHdgyol 3293690 dobogol sboen-
29D65 3719w 356930L LEBMIEBH0YMIR0OL, FOBMEMAO00LS s 39EHMMEMYOOL bs30mbgdo. dm-
3999905 50b0dbme MBBEbY 3memEgbm®o 36906030 F9M9gdml M193mbLEGWJE00L d3wY-
@©@Mds. GO0YO-5¢930v)6 boegdqddo 2565356bgdMe I39b65Mgms 65800gd0oL 3oerobmermyovy-
M0 5 MHOPOMWMYOMEOO 5B50BOLS O 53900l 35¢gMToabo@mo dmbszgdgdol Logd-
3909, ©LEAGHMMYGOME05, BMI gobdgRol Fologby Erogol M39bsl3bgo sdmemzms 6000 .
{ob dmbeos.

Stratigraphy and paleogeography of the volcano Patara Tkarsheti (Kazbegi volcanic massif). G.
Maisuradze, M. Togonidze, K. Gabarashvili. Alexandre Janelidze Institute of Geology, TSU. In the
article the issues of stratigraphy, morphology and petrology of young volcanoes of the Kazbegi
massif are considered. There is done an attempt to reconstruct the natural environment of the area
in the Holocene. On the basis of palynological and radiological studies of fossil plants in lacustrine-
alluvial sediments and paleomagnetic data of lavas, it is finally established that the last lava

eruption on the Kazbegi massif took place 6000 years ago.

Crparurpadus u maneoreorpadmus BynkaHa Ilatapa Tkapmeru (Bymanwgeckuit maccus Kasbern).
I''M. Maucypapse, M.I'. Torouuggze, K.A. T'a6apamswma. 71V, Hucmumym Ieonoeuu um. An. [Jocane-
nuo3se. B cTaThe pacCMOTPEHBI BOIIPOCHI CTPAaTUTpad U, MOPGOIOTHH U TIETPOJIOTHH MOJIOABIX BYJI-
kaHoB KasGerckoro maccuBa. CzesraHa IONBITKA PEKOHCTPYLMM IIPUPOAHBIX YCIOBHI ZaHHOTO
ydJacTka B rojouete. Ha ocHOBaHHMY IT1aJIleOMaTHUTHBIX JAHHBIX JIaB U MTAJMHOJIOTUYECKOTO U Pafiu-
OJIOTMYECKOTO U3yYeHUsA MCKOIAEeMBIX PAaCTeHHIl B 03epHO-A/ITIOBUATBHBIX OTIOXKEHUAX, OKOHYA-
TeJIBHO yCTAaHOBJIEHO, YTO IOCJIefHee u3nusHue j1aBel Ha Kasberckom maccuse mpousounto 6000

JIeT Ha3aJ,.

Extended Abstract

Tectonically, the Kazbegi (Mkinvartsveri) volcanic region is located in the transitional zone
between the folded system of the southern slope of the Greater Caucasus and the Main Range zone

of the Greater Caucasus. The boundary passes along the well-known, so-called "Main Thrust".
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The Kazbegi volcanic center is situated at 5047m from the sea level. The cone-like summit
represents a polygenic volcano. Its effusive activity is recorded throughout the entire Holocene.
The Kazbegi volcanic center includes the polygenic stratovolcano Kazbegi, which is situated in the
paleo-Kazbegi caldera center (Dzotsenidze et al., 1985; Koronovskiy, Demina, 2003; Lebedev et al.,
2014, 2018) and more than ten modern volcanoes including monogenic and polygenic lava cones,
extrusive domes and minor explosive centers surrounding it as an arc from east, south and west.
The satellite volcanoes Didi Tkarsheti (Goristsikhe), Patara Tkarsheti, Shevardeni, Kichuttsveri,
etc. are also worth to be mentioned. The lava flows (Mna, Arsha, Chkheri, Tsdo, Gveleti, etc.)
radially following down the slopes of the Kazbegi massif and fill the paleo-river gorges and glacial
troughs.

The lava flows of andesitic composition from the Patara Takarsheti volcanic center spread
along the left bank of the river Tergi (Terek), filling the river bed near the present village of
Tarksheti thus blocking the river and creating a natural dam, the banks of which were covered
with forest. Later, the forest was "buried" under the lacustrine-alluvial deposits. Under the erosion
impact, the river Tergi burst the dam causing the water leakage from the lake that conditioned
stripping of 10 m thick lacustrine-alluvial deposits with the buried in them wood layer. Samples of
fossil woods were dated at Tbilisi State University and the Groningen Radiological Laboratory (Ch.
Janelidze, 1975). It has been established that the age of fossil forests from lacustrine sediments is
5950 + 90 (TB-44) and 6290 + 90 years (GiF-3487). Later, almost the same age (5920 + 180 years)
was obtained by radiocarbon dating of wood in the laboratory of the Institute of Geology,
Petrography, Mineralogy and Geochemistry of the Russian Academy of Sciences (Chernyshev et
al., 2002).

The results of the vegetation pollen composition study and the figures obtained using the
radiocarbon method are well consistent. The climatic optimum of the Middle Holocene, which led
to the elevation of the landscape belts at a great hypsometric height, manifested in the Central
Caucasus, in particular in the Tergi river gorge. According to the number of pollen grains the
beech (Fagus) was widely spread. The forest included elm (UImus), birch (Betula), hornbeam
(Carpinus) and alder (A/nus). Similar vegetation was spread during the formation of spectra of the
zones III (5.2-3.9 m) and IV (3.9-3.4 m). As for the zone V (3.4-0 m), here the coexistence of grass
and shrub species is rather obvious. At the post-Middle Holocene stage, under the influence of
climate change and anthropogenic factors above the forest landscapes the alpine meadows appe-
ared that continues up to now.

Based on the analysis of the actual material, we can conclude that the eruptive activity of the
Patara Tkarsheti volcano in the Middle Holocene coincided with the spreading of broad-leaved
forests in the Kazbegi district, and their age coincides with the age of wood fossilization - 6000
years. The climatic optimum of the Middle Holocene is archaeologically consistent with the Eneo-

lithic period.
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39339560mbol bomFs LobGHgdsdo sHEYSBOHS 329 3560DTOL godm3zw0brdgdo 353806~
9005 oL 396G, 439w sBg Fos sH9390e LgadgbEH™b. gl m356sL36go, Logm-
3MIM0350 MBH3YdS BHEBLZH335L00L LdIGMOEOs6YE0 sHY3900L BMbsl, MHMIgwog of-
g4g90s BMOOWM 35335L0580 S (396G OHO 35335b0MboL, doMweol dsliogol s LsdbGmgo
LodoMm39ml 33566 d00s6gmBg gogwom 3039w Ids MOJJOL d0TsMMNEGOOM
(Munanosckuii, Kopornosckuii, 1973; l'amkxpenuzze, 2000).

3933960mbob (396@® oGm0 bgadgbEol Gomywgddo, dol LsdbMYo BJHEMOBY, LsdbEMY
-3 g0 BOHOMM-50dMLs3egmol 0TI gd0m, 45dMmogmgs Bsdo 3 39bmMo
50mb0: %530, 4geol s 4sHdgRol, HMIgdo3 9M0F0gNMSE 39300090 IE0s BrYMEO 3
3oL{36M030, 51939 29MOPIMIM M3939000. Fo00 FmEMOL Y439wsby 3609369wM35605 oS-
3MbsermE®o J0doMr07)egdoL, obgsdgb@ol Mebaol, 3bob3zsw-ysBHdgyol Lo®mdmwo G393,
3ol 5OLYOMBSE Bo30om© LosEOLZMLOMs, MMIEs INORMBEMIGHMOMWIO S SYOMIZO0-
B9 933900600 BoJLoMEIds M19E09Bdo. 29MEMAO0L s FIMBoHBOZMBYdOL 53b-
53963 33¢0939035 OOILEHWIMS, M MJa0MmbrEro Fobid@sdol LowMdMo MHL3939d0
536BHOME9dS 3MLGH35gmagbmMo 3mbEH0bgbG Mo 3w 3560BTol sgEHogzmdol momgdol
939w 303e0L, (Y90 doMm-3¢0Mm396M0b, IMOz3MdMEo 3memEgbm®dom (Lara-
penu, 1972). obL5390>0M9000m 9dEH0vIMH0s 39 3560Bd0 00 MdbgdBY, Lowsg bYds 49bgMHmO
9085600900l LoPOIMWO HPYZ)39d0L 35533905 GHMIBLDMbI OO sb5EMAO0MGHO LEHEv]-
AMO9d0m. Ls0BEIOGLMS, MM LodoOM39ErmTo Sbgm BBYdIMbss 39300MGOMEO d0IMHO
dofiolidgzmob 396m9do0.

A99EH™b03MEe© YoBdgaol (3yobzs6f)3960) 3w 356mEmo Moombo 8 dsMgmMdL oMo~
0535¢ DBmbsdo 3933560MmboL LEABOYINO BIOMDOL bomFs LobBHYoLS S 39335B0MbOL Bmogs-
0 J90L BMbsLl FMOOL. LEBPZIOO FIWOL oMY bMBO 9.§. ,dM5356 Tg323905Dg“.

45Bd930L Bym3mE 3569160 396Gl Tgbfoges sofgm X9 3093 XIX-XX bowm369-
q00L doxboby (dybauckuii, 1904; JleBuncon-Jleccunr, Benankun, 1914). dmyz006900m, 3. O9b-
239M@960s (Penrapren, 1932) s . 09¢0563060s (benaukun, [Tetpos, 1945) @osbmLEgL yoBdg-
3oL 3963HM0L BMmA0gHmO W3O B53500L LEBHMOG0RMBOVIE0 BEYdIMYMdS S 0FgOgL
6500096039 930609 39936 MB0  53505GH0 (89350©9b0, OO BYsMHTgmo). SOLB0TBsZ0s
6.bboMEesdol (Cxuprrazze, 1958) dmbma®sg305, MMIgEdos LOWWSE 50Lsby 08 39M0MmOOL-
30L 5OBYOE0 068MMT5305 I40b35M39M0L (94oBdJOL) (396GHMOL FJMELMYOMMO 5390MWY-
00Ls O 53900l 89960 MdOL gliobgd. 3sb 306M39ws 9133365, MM YoBdgao 3mEoyg-
69m0 BEGHMSGHMZMMIo60s. 39335b0MmboL 39bEHMMMO bsfowrol sboasbMs BodsGHoBdol
330939 2993Mdgargl 9. dosbmglizod s 6. 3mOMbmgLlzod (Muranosckuii, KopoHoBCKui,
1973), 6. dm{j960090 30092900056 gPms (Jzonernmze u ap., 1985), 3. 0mmdg©odgd (Tyrdepu-
n3e, 2004) s Bbggdds. B0 659MMIGO0 932960 653500900l gMIMOBMEMYO0L, F500 LEHEMS-
AG0RMBOIO 3MEOYS300L, 84obzsMemo dmMgbgdols s 3935603 9d0l 35¢gmdogbodvy-
0 ®30190900L JgbFogesllmsb ogm s39380MdMWO.
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45Bd930L 3395660 396@GM0 B30l MboL 5047 3-Bg 8YdIMYMBL. gl 3060~
LgdMo )H396M35w0o oMbl 30y abM® 3M39BL, MOl 9BMNHBOMMO odE03MdS
80090 5bOM3MAg6e0 396H0MOL gobdsgwmdsdo d90603690s. 030 3Mm0EIL 1535® dtME0-
396996 LAOSEGHMZME3oD YoBdgal, MMIgoi 35¢gmygsHdgAoL 395¢gMol 396EG®d0 dgds-
M9gmdL ([zonenunse u ap., 1985; Koponosckuii, Jlemuna, 2003; JleGenes u np., 2014, 2018) oo
5By 99 05659093 3w 39BL, oo FmMoL dMbMYgbMM s 396G WozWE 3MbMLgdL,
9JbGHONBoMw 37FdsmIOL s 3069 gJudEMBoME 396GMYBL. olobo sl sBMBLgEgmoO,
LodbMHIN0 O PILOZ MO FBOHOEIB O 35¢Ol Lobom GMEBHYIOL Fo®UL. o5 s0Lsbodbsgz0s oo
Q5 3535M5 BHYsMIgm0, 39350960, 30PEHH39M0 s bbg. 393560 ,,sd9698E05" 0bEIBLO-

MO ©BsMFJIM J3905 0MHMEX0 MObIROJgdoL s J30d593900L BbSTY6EHDY, Brnd-
ol 9HMEOMYOMO LobmEsgo dgdsmgmdl 3600-4000 d LodomegHy. Sl BMI, ™300 YoBdY-

30L 399035699600 3060l Lodswerg 96 SIMM3MOWO Ws3900L X sFMMo Loddgreghg 1000 9-U
50fjo3L.

w5390 Bo3500900 6o, 5685, PHYMO, 300M, 3390 g0 s BBZ6O Moo MMI© §d39ds
45090l FsL030lL BIOPMBYODBY S 53U9dL 35¢gMIPOBIMYMNS bgMdIdL s BYobzsMr e EHGM-
390L. Hengdol 3s6do by, s©0bodbmmo wsgzMMo Bs3ogdol s, Tgbodyzobow, domo 396¢)-
6900l LYMIMOMIIWSE 3580YgbgdMPs ,dJBIMPIBIOMNO JOMbMEMAO0L™ LEME0YMIR0-
o 3900mEo. ol BogBMd3wWsE JMm WogweOo bs350gdol s ImEMgbmwo (3gobzstrmero)
Bocngdgdol 396303506 FOHodo 19653089300 IMMOygMds (33e0930L 39MIMOHBMEM-
309960 390000 LEMIBH0YM530530).

g45Hd90l 5030l 39w 3560E GO0 J0MOMOI® FoMIMP9b0w0s BB EHMMO sbgbo-
A900m, BHM57§05bgB0EGHIO0m, 5bEIHBOGHIO0M O IEOGHJB0M. FoMdMOL s6gBoEMGO s
53010 89003960MdOL (53900. 00mMJol Y39 o35 8093036905 30M-EEg LgMosL.

3309300 39MMY0MEm0, 29MIMNORMEMY0YO0, 35¢gmdsabo@ Mo s d9dmd, K-Ar
8900900l 333¢9duEO A98MmYq69d0m sYHOBS, MMT YsHdYYOL F9M9IMBE3IWO Ws3¥Y-
60 653500930L s, 3BgdM0305, Fom0 3JMYOOL 5JBH03MOOL SBs30 FYo- 56 B3 golB™mEg-
6®0s (Jlebemes u mp., 2014, 2018). 35L0 LsY3bOL LEdM(30950006 {ergddo, Lmg. ymEmOl-
3obgbsb 8. MMl FHYMHILDY 50BMRYBOETs 2obs3sMbgdMTs (BYgd LGOS, BT
5MLYIMBL JSFOWIO0” ORI HBOS - 3MM396)M0 5b530L ,35MIBOGHN0* 3 3969d0 o
8500 539960 B53500900. 51590 33569005 35BS Y, BofoEMdM03, OO BHYsOITYO.

ROOHMM OO JAI30 W53IMH0 3MbMLO OO BHYIOHTJMO (3390 LobgE MBI ,,BHYse-
900%) 0009d56M9MdL 3430 3 5BLMEMEHWO LTS gHg. 030 YoBdYAOL LETBMHYN-50BMLsgEg
39maHgs  29bmogligdmaro. sbgbo@mmo dabowmdol wsgmemo Bs3oo  STME3mOLSL
XM 393039 LsbOY-EOLOZYMNOL J0TSMIWGI0M S FMOBMEMYOVIMSE QoTMbo-
Ao 9306y BMERMdOL gossbzol 9999y, 306MH0 0dMHNBs LsdbOMYM-50dMbOgEgmOL
90856MHmMEgd0m.  ©9335 Mo 3. 9MoL39D, BE0bsMOL Jowsdm@edyg 96 Jonfg30s o
39935 bgmdol docmbgbs bs30ML. ysBHdgaol LsdbGOIm BIOHEMOBY OLYdIM  5FM3LYdIYE
35¢9mbgmd9ddo, sz 6535000Ls s J39o- @S FMvoMEo bsgrgdgdol 3mbGsd@ob
Bmdo, B9s306MEo Fywrgdol gHmBorwo dmddggdom, goBbos 5Mo®MmTobgmdosbo m®mo
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90006569 - 3905 O HY35. INOBRMEMYOYMSE b5 BIBL, HMI w3900 dz9w0 3ogMIO-
Bo®ol 450mbo30L 306MLOL GmEAsL 0dgmEMgdL s X533b53L L. bLm. AmMOLEObYE °0
299mB0@30L 30blBgs g53969g0Eo.

46h000 46%900 46%000 464p00 465P00 46ﬁ000

4721000
4721000

472?000

4720000

4719000
4719000

4718000
4718000

353505 (BYsOH3gm0

471?000

471?000

4715000

L. 1. OO S 35FBHIMS BYsOHIGNOL 39 39699M0 396GHIMIO0 S W3900L 4930 (39EJOOL SMYSENO.
193G MO ZJNMPOMGO B35 3. €qdgq30L (2018) dobgzom.
1 - 3993569960 396¢Jd0; 2 - 93900l 29303 9d0L SGYso.
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©OEO 3YoMmd)m0sh {odmbmeo oz 009gmEmIOL 35¢gmbgmdol 35eadm@EGol 93390060
390GV, o3 odmboGos s3930L HBYa30MoL JolzM03 3MMaoWwdo Wogs3s5Mbo-
@0 LoxggbmEgdOLy S VMBS B33MEGOOL SOBYOMBdOm. 3396 FHYsMHTgmol wsgzgdo, gngco-
@mdoL (dmffomogm, ImbsgM®obxm™), 3mM0sbmdOLS s 256(93MgdoL J0bgo35, gHmY3s-
35605, Bom bgs3ombg 96 9g0odhbg3zs dyobzsmmo 93BsGsE00L bs335eg30, GMog dob
b HBOEMOSBY 90003603369 m3bs d939Y39ewqoL.

gy BYs®IY0mb, 3obsdol bgmdosb 250-300 9 9953509300 Lodsmwgby, sGUY-
0MBL 53MB0BMHO 8bxdOL 3356990 (396EHM0, sR0JLOMGdIMWO X9 300093 Hobs 33wg-
395M900b 30gM, 30OHMBIOMO LabgMYO0 ,,35B5Ms BYseTgmo” (2213 ) (bwy6. 2).

L. 2. 39903960 3oBHoMd BHYsMIgmO (M. IOl GMEM).

336 35GH9M5 GHYoMHdgmol 3930 [oMmdmAgbowos 3MOR0MNMO LGl
9Jmbg bo3M0LEBgMH0 96 Fomguo sbgbo@gdom. Bsbl Lbgsslbgs B0l darsgom3wsbols o

39940 8069650l 3mMHBoOO 458mbsymz3gd0. BEHMIGMES 3MOBOMME0s S 5J3L 3oswm-
300GYIM0 J0M0MSO Fobs. 30MHBOOVIEO 458Mmbogmazgdo omdmoagbowos d9dgao dobg-
Moegdom: Pl+HbI+Opx+Cpx+Bi+Qz, begom do®omso dsbs - Gl+Pl+Hbl+Opx; dmdo dobgeo-
900 3000565 96 65{ o mdMm03 2935303 gdE0s (L. 3).

150



b6, 3. 39900396 35G96S BYsm3gmols

96gBoEMM0 89009b0wMdOL Wo3gs,
303OMBOEGM (+).

306g6Mser®0o 9960¢0mds:

3¢50 3wsbo (P1) — 40-50%, 3350905 d0M0mMs Fob5do OHMYMO [ SMOHR0OVIO 450Mboygmag-

oob (0,5-2,5 89), 51939 803OMEO0MYGOOL Lobom. sHOLOSMYOL BB MO 5390wgds (L. 4)
@5 3molobmgHBMHo IMOBMOYdO. BoMs© 50l HHBMMOHIOMYdIME0 s F90MmICM35¢0. Bm-
3096 BMbsl, MBOM HA0MSE 2569 DMbols, 593L LogMOLYdMO BHYJuEIOS, GMIgoa Jobomss
393L9991000. 3Eog0M3wsHBTo 08305m0 33H309ds ddo JobgmsEol Bsbs®gdo.

b6, 4. Dbo®o 3eo0m3EsHo, JozMMmaMEGHM (+).

Gdodyms®s (Hbl) — 25-30%, sbig3g, H™amea 3mO30OMwo gsdmbsgmagdols (0,2- 1,539), oby
90360000930l Loboo 23b3W09ds doMoms Tobsdo. 00 OHMYMOE LSOO 0EOMIMOFMEVO,

31939 8000565 96 bsfo™mdM0Z A5Mm35:303JOM0 3MHOLEIGOOL Lobomss HoMImpagbowro.
003000050 5931 BMbsE MO 59989 gds (e, 5 ).

151



6. 5. DMbsHo HJsGYms®s, 03OMBMEHM MmO Bogmeoom.

306mdlgbo (Pi) sG>0l Hmyme3 dmbmzwobm®o (Cpx), sbg3zg Gmddmwo (Opx), GMmIgebsg Bmy-

XM M3530GHIOHO 5OT0s 5J3L.

00mE0@0 (Bi) m3530¢vM0 56300l dJmbg Jugbmdm®gmewo 3mobEswgdol (0.4-1 88-09) bo-
boo y3b39ds.

3356030L (Qz) 0.3-1.5 39 B30l 3OHOLEHIWGdIO EsTMYI5W YOO s bToMs LALbZMYMOos.
59398MmOEo BobgEmsMgd0ELb 23H3W9ds Jobgmero BobgMmocrgdo s 3¢ oE0.

35680 SiO2-0l 8983390 ™Mds GHMos 59-61 %.

353505 3YsmIgo0ol 3w 35699600 396GHM06 Fod9mbmwo wogzMo 653500 393MEIW©s
0960l domEbgbs Bs30M0lL AoLH3M03, ©M®I356g bLmR. FHYsMTJOMb 53M3LM MYl
39053Mm30, 3905393 d0bstg s 9ggdbs dmbgdcogo 35dbsero, HBMAwol bsdoMgdog EGHyoo
0Ym QRMOM0. dma3056900m, Yy GHd0E-5¢309M0 Bsegdgdom ,,o0d5Mbs . dols 990-
©99, 53 09035 JMMBoMwo BgdmddgEgdom FooMM305 350BOE0, BHdS IO S J)Y-
390, 3500035 10 3 LAzl BHBOWE-5e30vM0 bogrgdgdo, Bslido EsdsMbwo Fyob
d609b5M0m. §3990m00 Im3953L 59 boergdqdol LOeo FHowol Bg30sb J39300m s0fgs (xa-
Henuzaze u ap. 1982):

1 0565990MMZG BOSOIPO ... 0.0-0.20
2 ©0Yybs6r10560 @5 WMbsM0s60 V05 Yo30LGBIMO MOLBSGO. ... 0.20-0.53
3 6094650550 5 MbsMI0s60 dMbs3MOLGEMHM-ys30LRgM0 Mmobbsto.......... 0.53-1.33
4 9bb30eBoM330M3560 BIGOMOBRIOO 30T ..o 1.33 -1.65
5 9bbgowdsmE3wm3560 308000 893999639010 HOYBSOIO ... .o 1.65 - 3.65
6 2593360039090 05 Y930URIMO0 JZ0TBIMO ... 3.65 - 3.69
7 93080l 93069 306561930560 3v9do 4o30LBIMHO MOBYDO......ccviveiiiiciiiinens 3.69 -3.99
8 J3080L 85369900560 05 Y530UBIM0 MOBGIO......ceviiiiiiiciciiccces 3.99 - 4.36
9 9396569Mw0 HBHMOGHML0sBO J30dsb509g30 ddo ysgolygMo mobgdo...... 4.36 -5.36
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10 g30d0l 30656930560 go30LGBIMO MODS......cviviiiiiiiiiiiii 5.36 - 5.52

11 oobbs®oo 993999563900 H3OHO0WO MOYBIMO ... 5.52-5.85
12 9bbg0doM 3303560 BoGOOLRIMO 0TS ..o 5.85-6.13
13 9bbgowdsM 3303560 J30d0m 99399963900 §3Gr0wo Hogbsto .......... 6.13-6.73
14 35653560bgdmo GHygol 30965600560 3mdo BogmolBIMo MOb........ceceveeeee. 6.73-7.10
15 bob GHm@H900L gBHOEGHL0SBO M0S Y530LBIM0 MOBGIO......ccvcerveiriee 7.10-7.30
16 J308000 993999639000 Ab30@ToMmE3wM3560 HOYBIMO ... 7.30-8.94
17 35000bg0e00 005 530LRBIMO JF0TS ..evviiiiiiiiiiiciies 8.94-9.00
18 8933999693900 3MBQMAGOIBNO0....cviviviiiiiiriiici e 9.00-9.67
19 93360030 B5EOOLGBIO0 JFOTS ...veuvviiiciiiiiiciieteceeee s 9.67 -9.82
20 g3080b (3999630 8gmbg 3360030 3OO HOYBIMO.......oceiiiie 9.82-10.02
21 g1dob mEbs®0 - Lo OO0 (FEOBIMOL JSWISMAO0) ..vviriiriiiiicce f9eol omby

3 x969odol dog® (1975), bsdstbo GHyob 60dwdgdo sMsM0Mgd 0dbs mdogroliol
Lobgedfogm mbogg®Lo@gBol s MmMmbobygbol GoEoMEMA0MO EOdMMSGHMM09dT0 o
5030605, O™ BHB0WG boergdqgddo 653sMbo BHyol sbs3900 560l 5950+90 (Th-44) s 6290+90
foero (GiF-3487), 39L50530Ls. dMma3056900m, 00mMJdol sbsermyom®o sbszo doowgl Glg-
00l 393609690505 535009300l JobgMo LodEMIIOL MmO, 39GOMMYMIGOOL, Joby-
5MmQ00ls s 290Jodool 0bLEHOGHMEOL WsdMEMSEHMM0sd0 45BsdsMbYdMEo FgMHdbols Moo-
bBsbJoEBsOL FJNMPOM M IM0MYdOLSL - 5920+180 (oo (Yepurrmes u ap., 2002). Go%by
393Y39@wgdl gl mbs399gd0? (36MdOW0s, MMI Yool FgMEMYoMEO AB30m5M9gdOL
obGMM05do obagl 39MH0Mm©L HoMmBMoAgbl 3memmEgbm®o gdmds, MmIgmog JOMbmbEGH®Mmo-
A0aM5x53099ws© 10000 Herosb gdog OH™ol 06E)MH35el mo3ogL. 53 bsbdmzwrg 3g6o-
Jd0 ©J0FBY 30ds@o 36093690356 Mbiows3090L gobozos (Heitmrrazr, 1979). gbs
3900m©o 9dmbzg3zs 30MmIMwo  (HBgws 3wgobBMEgbcmo) dyobzsMmgdol  ©IFMSW(30L
B&0om BobgzsmlggMml d5@96M0398B9 (L3ob0bs3005, 39650) s bosmFs Jmoms LolEgdgddo
(3933509, 5¢3900). gb 33003900 BEYOMPS MBPIMBMBOM, YM33WAZIMO ZEPMBSEYOHO
39&GHMMBIO0L 3969dg. 893609MMds 4993300939805 23083965, MHMA 3™ 3W0ToGHYIMO
035 MHYO30m, 3mm396M0 g3mds 0gmgzs J390s (10000-8000 §. - dmGomwo 3eods@w®o
2396099m), 995 (8000-2500 §. - 5GbGH03MEM0) s Bgs (2500-96-MqdYg - bLYIBSEWIBEO-
39960) 39600M9d5©. J39005 3M™mEgbMMol 306MHMdJd0 G8mH393s 30MIMo dyobzstgdol
93655305, 3WsbyEMMEo FolTEHod0m o 3Mbg3L. 58 OML, XJM 30093 3030 ©O
33650 dMOHOMO 300035EGHVIM0 30MMOJO0 d5GHMDbMBWS. §195 3MEMmEg69HTo LogMIbmMdWS©
QOMBS S dMOMOVIEO T9(335¢05 dSGHWBEGH0IMMTs 3woTo@Mds 0950835, MHMIYEds3 o300
®303maL dosefios 5000-6000 Ferobl {obs. 59 OMUL, 1565990MMm39L056 Fgscmgdom, bodwy-
5em $gd396M5GH w65 5000 0gm, begnm b5¢ngdosbmds Fo6do, s80@™a Gyol Lsbwzs®ds M50~
96009 sbgmo Fg@cmom s0fos. Bgs 3mEwmEgbm®To 3wods@o ™MbsdgM™mazg 30MHMdYOL

80995b M35 s BLYdSBWBE03MM0 GHJI39MGHIOI0 dowsblo TYSOIS.
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5OMMMYPONOHO MMHOPJOI0 J0mOmMYOL, MM Boddg 335436 9o ImErm396H g3mds-
1056 - Bl M3BH0ToEH 3B IO BoBILMD, OMBS BIOOMBMNEMID BHYgms LEBEZSGO
5396 LsBE3MIOL 3IOMES S FoOWS 0gm fgNMEo. OMymO3 BBL, 08 ML ysBdJGAOL
50mbols bgmdgdol B9MEMIJO0 FHYoo 04m EOBIOE0. ®IL, Jb MJROMbo sE3MH sb-
35x3GH6 LoMGHYgerdos dmd39wEo. 59, 0030005, bgemzbr® Batgezgdl o dgbgzrgdoom.

A00-5¢0 300960 bo¢gdgdol 533MEs300L 3MIM(39LA0 35gM3I0ToEOL MbGOWSEO-
39 bsomws 993Y39wgdl 35gmdm@obolzm®mo 4s8m33wg3900. 39M3M, 35obmemyowm®o
(3965056bgdmem 93965090 3BZM0L) 95650D0o Bodo®ms se. Kxsbgarodol ggmemaools obl-
A0GHMEOL 35W0bMEMPOME dMEMISGHMO05T0 b. 3EM3MmEHM3L o0l Bog® (1977, 1982).

939900 8cmyg35600s bmg. amMolobol FHOOL bL3MM-dEZMOL OS> (LME. 6).

93965Mgms 9BH3M0L d9a960mdol Jobg3z0m, OSYMTsd0 godmoymas brmo Bmbo
(J3930056 bgz0m): 30639 bmbsdo (I — 10-7,6 ) OO M>MPI6MIOM dowsbmzsb dzgbo-
M9ms LoFo®dg o Lycopodium selago, L. alpinum s Selaginella selaginoides L3OOl M-
0Md5 30m0mMgdL, MMI 50bodbmer d3gbsmgms 139dEHMOL BMMT0MYds J0IEOBIMYMIS S¢»-
39960 Bmbols 306HMmdgddo. ©bs 3035M9MEM®M, MHMI 53 OHML 3¢0d5G0 M96539EOMZ9LD
390569000, MBOM (3030 0ym. dgmeg Bmbob (II - 7,6-5,2 9) L3gd@®™do 360d3bgemz560 sO-
@O0 935305 bgdgbstgms 3BH3Mol JoM33egdL. s JmEMOL momJdol Iglsdgo 935305 Hogg-
@b (Fagus), mgeosbs (Ulmus) o OEbowsls (Carpinus). 530@ma, b39dGHMoL BmMIoMmgds dodo-
Bo6gmds G9MH 910 BIOOMBMOEM360 BYob 306Mmd9ddo. g 356G J0sbbIgds Moom-
Bob3oMds0l 3gom©OoL 458MmYygbgdom 00gdME SOLMEIYGHYIO EIMSMOMGIJOL. T em3g-
B9moL 3a0dsB o Mm3G0dwdo, HMAgEdsg 398mof30s sbTsBEMMO LM EGHYwgdol Bogsw
30xLmIgBHMoME Lodsew by (939, FITMObsGS 396GGOME 35335b0mbbBY, 39Mdm, B33~
93 ©oombdo, 3. mgMol bygmdsdo. dE3M056900L FoME3wgd0L Momgbmdol dobgwzom,
Poxgws (Fagus) 0O 25303919300 LsMRJIMIs. GHYob F9ds09bmdsdo dgoms
ogws (Ulmus), s6g4obs by (Betula), Gboes (Carpinus) s 3996ysbo (Alnus). sbseomyom®o 9;39-
Bo6gmemds 49630050900 ogm III (5,2-3,9 8) s IV (3,9-3,4 d) Bmbol b3gdGHMol Bm®Io-
6900l OML. M3 dggbgds V (3,4-0 3) BmbsL, o5 35G35 Bsbl dosbols s dmhdbsMo Labg-
0900L M9bs5MLYdMds. Mo 3mem396MOL d90™a 9B¢93Bg, 3600T5@0L (33X0WGOJOOLS S
3bOHM3MYg610 BoJEGHMMGOOL BYR93gbom, GHYolBgs se3MMmo IEgEmgdo GHyob sbo-
85830 LEOAYLOL BYIZ0m F93OFILWS, P53 ©RJIVY OIJLWYOS.

g45Bd90L dobog0l 3 396900L o, 39MIME, GYSMTIMNOL 53930l 35¢gMToaboErGo
30199900 dgLHogwro 0dbs MLVl BoB0ZOL B3N BHIEOL 35¢gMToFbOEHIO WSBMEISE)M-
60580 (. 393995 ©s bbg., 1982). 35¢0gmdsab0@wco 356599@M9d0l dobgzom (BobMowwmds
Q5 EIBOOEMBY), 4sHdYoL 3396996 FoL03096 5393000 O LoGIEOGHO 3 3sbgdol
3o¢gmdsxb0G Mo 8sh3969degdo (3bs D=328, i=+84; @Fys®dgmo D=13, i=+ 43; BbgMo Cheri
D=350, I=+67; 4obd9ga0 D=5, i=+48) 3090000093l 4513930l 3993560l 3meoy 9696 3969dsbg.
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bgdmeo bgdgbstngdosbo mobgdo; 6. mobosbo Jzodndo; 7. J3odom d939095G90Mwo Hoybs®o; 8. mob-
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00; 15. Picea; 16. Betula; 17. Pinus; 18. Quercus mix.

R5gdGH™MOM030 oLl 565¢0b0EIB Q59mIE0bseIY, 9933000005 35133050, BID 3odyo-
65 3Yomdgomol 3293560l §MH Y3300 59dBH03mds 39 3memEgbm®mdo sgdmbgzs ysBdgyol
50mb30 BIONMBMNEMZ560 BYggdol 353039 gdsl s 9o, om0 Sbv3o gdmbzglzs
AYob 356535Mbgdol sbogl - 6000 Fgerl. s6Jgmema0Oo MZ5ebsBOOLOm, w95 Jcmeom3964)-

&0l 300035¢ MO0 m33H0ddo 9bgmemomE 39MH0mEL dgglodsdgds.
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RO%0L LIGOOL (359335L0M60) 3SMNIBN 85d35B0BIBOL 3TIBHMdIMIN30S

0. X53560030¢0, 9. 3900dY
obey, 5. x369¢70dol bsb. ggeaenemgool obbhodudho

ool LgMool (35335U0mb0) ds0mEmO F5aB5EH0EJOOL 39BMmagmdodos. 0. x35H0d30eo, 3.
090dg. by, s. xsb69crodol bsb. ggegermgool oblhodwyho. 3obbowmmos obBol LyMosdo
396300000900 BoMMO SLSIOL 0BbEBHOWB0Z39d0 s TM(3gIMEos SHOEro FMbsEdgd0 doom
3902960 MdsLS @S FodmImdsBY.

Petrogeochemistry of the Dizi Series (the Greater Caucasus) Bathonian magmatites. I.Javakhishvili.
G. Beridze. 75U, Alexandre Janelidze Institute of Geology. In the article Bathonian intrusions of

the Dizi series are considered and the new data about their composition and genesis is presented.

ITerporeoxumus Garckux marmarutoB Jlusckoit cepum (Bompmoit Kaekas). Y. JxaBaxumsmmu, I
Bepupgze. 77V, I'eomoruveckmti mrcruryT um. A /[xanenmnzse. B cTaTbe paccMOTpeHsI GaTcKue

HHTPY3HBBI ,ZLHBCKOfI CeépHrH U IIpHBeEeHbl HOBbIE NdHHbIE 006 UX cocTaBe u IIPpONCXOXAEHNH.

Extended Abstract

The Dizi series of Devonian-Triasic age, located in the extreme north of the Black Sea-
Central Transcaucasian terrane, is exposed on the Southern Slope of the Greater Caucasus, Svaneti
(Georgia). In the series Middle Jurassic (Bathonian) intrusions, represented by pyroxenite, gabbro,
gabbro-diorite, diorite, syenite-diorite, syenite, monzonite-diorite, quartz diorite and granite,
occur. Among the ten mapped exposures of these intrusions the multiphase Kirari, Abakuri and the
Dizi intrusions are the largest. Under the influence of these intrusive bodies the Dizi series under-
went contact (thermal) metamorphism. K-Ar age dating of the Dizi series magmatites established

176-165 Ma (Dudauri, Togonidze, 2016) confirming the formation of intrusives during the Batho-
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nian orogeny. Despite the fact that these magmatic rocks were the object of interest of many
researchers, many petrological and mineralogical questions require further specification. Actually,
the studies in respect of their geochemistry haven’t been performed so far. Important for petro-
genetic modeling trace and rare earth elements content and their distribution regularities have to
be defined as well.Integrated field, petrological and geochemical studies of above mentioned intru-
sions were undertaken including accurate mapping of the intrusions boundaries, standard petro-
graphy of more than 150 thin sections, identification of the intrusions effects on host-rocks and
whole-rock XRF analyses on selected from intrusions 33 representative samples (pyroxenite,
diorite, syenite, monzonite and granite). According to the total alkali vs silica (TAS) classification
diagram (Middlemost, 1994) the larger part of the Dizi intrusions are classified as syenites. Diorites
and monzonites are in limited amounts established mainly in the peripheral part of the syenite
intrusions. In AFM diagram (Irvine, Baragar, 1971) all the points of diorites, syenites and monzo-
nites from the Dizi village area are plotted in the calc-alkaline field. The Kirari intrusive forma-
tions are of more calc-alkaline in composition, though tholeiitic formations are observed as well.
The Abakuri intrusive formations also are of tholeiitic composition. According to trace and rare
earth element concentrations discrimination diagrams for the tectonic interpretations of granitic
rocks (Pearce, et al., 1984) are created. As a result, syenite-diorite intrusions of the Dizi series

belong to the granitoids of continental, volcanic arc and syn-collisional type.

©93Mb6MO-GHM05LIE0 SB530L ODOL LMoo 3MEJEEIds 8530 BPZS - (396GHOIWIGHO
50090 35335B00L  BHgMgobols M300MgL BOO™ bsfowrdo. 0y gododzwgOE0s 39339~
Lombol LsdbGMgo BgMHE™dBY, 8.dE. gbymMols s 3bgbolfgwol bgmdgddo, bgsbgmols sBEo-
3wobm®omdol ymedo (L. 1).

©0BoL bYH05d0 R9B3005M9dME0S F5IHYIEO (Do) SBs30L 0bEGHGWBOZ9gd0, MHMI-
9003 Homdmygbomos 300HMmJlgbodom, o0MHM™MO, FodMM-EOMOMOEH0M, OMMOEGOm, Log-
Bo@-omModom, Logbo@om, FmbEMOM®mOGH0m, 335030560 OMMOGOMS s MboGEHMO-
©9000. 39MGH0MGOMO SO J5FMBH3E0ID, Y39wsBg B30 306M5MOL, 5BSIMMOL O
Mg, EOBOL J0EsTMYOOL M35 RBIB0SBO 0bGHMHYH03900. 06GHMMB039d0L doMOMsEO bofjo-
@0 25803319005 30.964M0L 59BTo. 30MMOL 0bEHMMB0Z0 IEYdIMIMIL d. gbymMols
5 dobo d9b53500L - 69bL3MOL {gomasdymao Jgolb wgmdwme bsfowdo s 3500 BIOEMBYO-
b9, bemg. oHBOL FoEFMYdOL 0bEHMH03900 - 3B (396EO MG Boffoerdo s BYLOO-
d9LEGH00L LogBHMAMdOEM gBol JoLH3M03Z, bergrm 5B53MMOL 0BGHMMB0Z0 30 - OBOL LgGoob
LodbOHgm-s0dmbsgergm bsfoedo.

0Bob LYoo Fogdo@0GHYooL K-Ar sbs30 176-165 d¢b.{ gotyargddos (dyamaypu, Toro-
Hugse, 2016), Go3 s@oLGVOMGOL oo BsdmMyse0dgdsll sbsmFgdol dsmmo mmMzgsHBobO
399306930l OML. 0bEOHMDomwo Lbgmegdol Bgdmddawgdom, oBol LyMools Jobyodl
39630wo 5943L 06EgbLOMIMO 3MbE IGO0 F9EFMNOROBTO.
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- 3bgbobfgeob §ggds
B 9>bbGogdob figgds
B 3005600 figgds
B «nbeob Gyds

- 39335b0mbol Jmsz35M0 Jgol
bmbol 3MobE MmO Bodwgdo

B o6s6od0 N 39000 bybgMgdo
I sesGmmbesy =] oagombogao goboedogbo
©O0MM0G0 ©s Logbod-om®o@o

- 306mdbgbo@o s 3odMM
4215 43%30

©0bok bgHos

306¢5dEG0 mOgmeo

0bH®vHog9d0

e, 1. 2gmeEma0Mo G30L K-38-25-T' gméaerol i3¢sadgb@o (1: 50 000; I'eryuanse u gp. 1986).

306390 9mbs3999d0 ©oBol LgMOSLMD ©H353806Mgdo 0bEHMMBO39d0L Tglabgd,
33630905 @.935w0bols (Aramun, 1935) dO0ds5do. om0 39EHMMAMIR0wo glfagus Bodsdyg-
B0 5330 ©. 806306l s 3. 39GO™3L (Beraukusn, [Terpos, 1940), 3. 9699993L s 3. 39¢)-
63L (Epemees, Ilerpos, 1940), ¢. BoG0dgl (3apuzse, 1947), 8. 353mML3s00L (PaBopcekas, 1947),
0. 20030l (TonmBuay, 1962), ™. ©1©0sOL s 3. BHrambodgl (Aynaypu, Tororusze, 2016).

0. 853mML3s0s (PaBopckas, 1947) oBob LgHool 0bEHOMH0gzgdoL Bs3MmYsE0dgdOLSL
50b0db53L SL0dos3008 3603369 M350 MMl s J00Rby3L, MMI »dzgarglio Foedmboddbgdo
3906MHMM0o 45690005, HMIGEmS 3MbESF0bsE300L g9y BBLYds Logbo@-om®mo@gdo.

0. 200300l (Fonmsmium, 1962) sHMHom, oBob LyMool 0bGHOMH039d0 9Hmo dsdMHo
3960 §o6dmb5gdabgd0s. 306390 1B90sBY BBYdS 2o0MHMME0o Jsbgdo, 9909y - oMmMoGo,
0mMl 30 - 3mOBR0OOLYOOO A6MboGH0. 58 M396s369Wl M353806MHYdS SloToEsEo0Ly S
3006>0©0BIol 3M139U900: HoMmM0dz90s 335030560 OMMOE0, L0gboE-OMMOEO s OJod)-
941560560 3M560¢0.

M. OO0 ©s 3. Bmambodg (lyzaypu, Toronunze, 2016) ool LyMool 0b@H®mbo-
390L  30656-5053796M0L 0bGHOMDBoMo 3mI3gdlol Lobgwhimmadom. oo Jsbgddo dozMHm-
bmbol LsdMowgdom dgobfogargl docmmdugbo, memogz30b0, GJs@Egmscs, dom@GHodo, 3wo-
30M3WSHBO s 35¢0wgdol Jobgz®mol d35E0. Na20+K20/SiOz2, Na20 - K20 - CaO s AFM ©oo-
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3M59900L 259mYygbgdom, Gom 5ER0bIL, MM 306M5M-5053MMOL 0bEHOWBomwo 3mA3wgdlo
300G LgMosl 809336905 s, MM ol FobBHowEmo FoMIMIMdOLSS, MHMIGEdsi 9999y
249603505 J9O Mo dsbaerol sbodosEos.

30656-5053796M0L odmH0 3m33egdbol 49mdodomEo 33¢935, 0B 3MOJBHOINWOE 5O
Bo@o®mgdwmas. 56 sLYdMOL Imbs399900 08300000 @S 08305m30fs 9e9dnb@gdol d9d339wrm-
0Ly O Bomo  gobsfoegdol  396mbBMI0gM9gdgdol Jglobgd, Goi 360d3bgemzsbos Moo
39GHM™-0b69MHoma001M0 153000bol IBMLEJIOLMZ0L S LOMEYMBOWO 39EMMYIBMGO
51336930bM30U.

B39BL Joge Bo@o®ms HBgdmo 50bodbwero 350IM0 0bGHMMB039d0L 3mA3wgduydo dgb-
Dogams. GPS ¢gdbmemyools gs9mygbgdom sHMLEs 0bGHM*H039d0L s doo Joge godmf3g-
w0 30639d GO0 393odmMxz0Bol 3mbEWMHgd0, 500fgMs 200-Bg 3930 2903306359 MEro-
o0, 5. }9b6godol Lob. ggmermaool 0blEBoGMGHOL ggmEmyom®mo 33e930L 3md3egdlry®
35M5GMEM0580 Bo@SM©S 30OMmJLgboEoL, CoMMOE 0L, Logbo@ol, dmbimbo@dols s gMsbo-
Aob 33 Loymgbo 6odmdol XRF sbscrobo (3b®.1).

393MHmagmgdodonmo dmbsgdgool 0b@GHgM3MgEsE0s

bmg. oBol JoEsdmgddo A5630m9M9do 0bEHMBo3900L 50%-bg dgBo Logbo@gdo
@5 339030560 LogboBgdos (LmE. 2), bmwm dmbgmbo@ Mo s oMGOEWWwo Jgygbowm-
00l Jo690L FgBOMOMEO o3MEgEgds 9d3L. Logbo@dwmo Tgygbowmdol 0bEHMBoz9gd0L
39608900 bsffodo 3563005090905 335030560 IMbEmbo@gdo s dmbzmom®o@gdo.
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Si0: feb.%
L. 2. EODBOL LYMOOL doEMO F5T5E0EHJOOL Lo SLOGOZS30M O0sYMSTs (Middlemost, 1994).

I-&9vdg bogbo@o, I -Gmd g 339030560 Logbo@o, II-GwEg atebo@o, IV-bogbo@o, V-335630560 bog-
BoBo, VI-g6sbo@o, VII-0mbimbo@o, VIII-gst 30560 dmbgmbodo, IX-0mbigmmom®o@o, X-3350 30560

9mb3momM0@E0, XI-3Msbmom®mo@o, XII-gsdmm, XIII-335030560 @omMo@o s XIV-@Gmbswodo.
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gb®owo 1

39¢™a9bvwo, 08305000 s 083050030fs 9ergdgb@gdol 990(339wMmdgd0
0Bob LgMool B3O 0bEHMMBogzgddo

3b6.1 (o)
3003mbgbHo | Dz-1¢ | Dz-la Dz-2 Dz-3 Dz-4 Dz-5 Dz-6 Dz-7 Dz-8 Dz-9 Dz-11
SiO2 63.65 56.51 46.27 | 5856 | 559 | 5821 | 57.94 | 55.72 58.99 56.53 | 59.14
TiO2 0.2462 | 0332 | 0.7182 | 0.389 | 0.4232 | 0.416 | 0.396 | 0.4124 | 0.4714 | 0.559 | 0.3598
AlLO:s 17.81 18.49 15.47 1799 | 1644 | 17.82 | 17.24 16.96 15.96 16.63 17.42
Fe20s3 3.214 | 4.764 10.2 4914 | 5337 | 5.129 | 4.921 5.045 5.078 5.94 3.543
MnO 0.135 0.032 | 0.4552 | 0.188 | 0.2178 | 0.186 | 0.1607 | 0.2038 | 0.162 0.173 | 0.1213
MgO 0.6253 | 6.453 | 4.029 1.411 | 1.805 | 1.375 | 1.277 1.703 1.93 2.584 1.66
CaO 3.623 | 0.4331 | 9314 | 5.678 | 5587 | 5.164 | 4.94 4.367 5.257 5.702 3.711
NaxO 6.03 5.882 | 4348 | 5.071 | 4.848 | 4.174 | 4.666 | 5.834 3.42 3.456 | 8.068
K20 4566 | 09189 | 0.9889 | 4.678 | 4.027 | 4.739 | 4.486 4.28 3.601 3.072 1.941
P20s 0.1088 | 0.1001 0.56 | 0.2387 | 0.2766 | 0.279 | 0.2511 | 0.2012 | 0.2249 | 0.2649 | 0.1248
SOs 0.02552 | 0.1547 | 0.05152 | 0.2305 | 0.1151 | 0.123 | 0.111 | 0.03375 | 0.01097 | 0.01269 | 0.0318
Total 100.03 | 94.07 | 9240 | 9935 | 95.0 | 97.61 | 9639 | 94.76 95.11 94.92 96.12
A 56.62 | 45.32 185.2 | 90.01 | 8751 | 9633 | 89.44 | 9297 80.49 91.66 | 77.43
Cr 103.5 62.81 4782 | 7128 | 6343 | 100.7 | 89.34 | 6192 98.76 106.2 90.83
Co 4.843 | 5.251 14.08 | 5.849 | 6.075 | 5919 | 5819 | 5.823 7.582 6.264 | 4.879
Ni 0.7962 | 8.553 11.08 | 0.8493 | 10.32 | 1.926 | 1.427 | 2.685 5.549 6.68 | 0.7583
Rb 169.7 | 3557 | 46.85 165 149.9 | 155.7 | 158.1 125.3 130 106.2 6451
Sr 653.2 120.5 660.8 | 684.4 | 710.1 | 6015 | 611.7 | 387.6 4165 4544 | 3922
Y 36.22 18.29 34.65 3832 | 3463 | 29.97 | 30.66 | 37.37 21.07 21.22 33.23
Zr 2552 | 293.1 58.6 198.6 | 169.9 | 1757 | 1954 | 238.1 156.3 1915 230.1
Nb 18.76 18.76 6.15 12.14 | 1441 | 1154 | 11.74 15.18 7.628 8.646 14.34
Cs 4377 | 4338 | 5.105 15.6 4.61 4613 | 4519 | 4549 4571 4.654 4.16
Ba 1188 55.35 1242 | 8347 | 9516 | 8205 | 7158 | 665.6 652.5 580.1 500.7
La 40.37 | 29.99 3429 | 7.154 | 7.331 | 5235 | 47.15 52.8 26.18 37.71 48.42
Ce 87.8 74.6 87.35 110.7 | 131.1 | 95.64 | 86.28 | 94.34 4423 57.05 85.44
Nd 1429 | 61.92 19.47 | 5135 | 3445 | 1205 | 109.9 109.1 71.03 90.89 110.3
Hf 0.9213 | 0.8533 | 2.695 1.003 | 1.018 | 0.9992 | 0.9831 | 0.9676 | 0.9582 1.002 | 0.8761
Ta 1.935 1.799 | 2.532 2.09 | 2108 | 2.078 | 2.049 2.02 2.019 2.097 1.857
Th 4749 | 5859 | 7.847 | 2331 | 33.82 | 3255 | 31.77 | 40.22 18.38 17.22 3752
U 9.401 11.27 | 5.675 | 6.183 | 7.745 | 6.359 | 8.375 8.068 2.963 2354 | 7.556
Cl 300.8 179.7 | 4727 | 3227 | 2554 371 487.5 482.8 342.9 433.1 268.7
Se 0.4177 | 0.3817 | 0.4419 | 0.4117 | 0.4112 | 0.4078 | 0.4014 | 0.4174 | 0.3941 | 0.4031 | 0.3838
Br 0.3272 | 0.7472 | 0.4795 | 0.2445 | 0.2445 | 0.2415 | 0.2285 | 1.713 0.233 0.655 1.016
Pb 42.38 | 6.356 19.6 40.1 39.39 | 3453 | 32.85 32.67 19.29 18.42 22.99
Zn 38.8 8.069 152.8 | 62.03 | 6552 | 5798 | 46.14 | 61.77 63.63 72.11 43.24
Cu 18.44 10.24 17.67 13.66 | 2439 | 2349 | 33.84 14 4.408 6.662 9.376
As 43 6.387 1.27 | 0.6358 | 6.178 | 0.6028 | 2.889 | 0.4204 | 0.3741 | 0.9948 | 1.727
Hg 1.632 1.464 | 3.261 1.709 1.71 1.692 | 1.666 1.643 1.636 1.675 1.527
Tl 1.291 | 05232 | 0.6267 | 1.651 | 1516 | 0.8796 | 1.22 | 0.8663 | 0.5657 | 0.577 | 0.5276
Sn 1.258 1.145 1.569 1.343 | 1.362 | 1.355 | 1.321 1.324 1.331 1.368 1.199
Sb 1.2 1.092 1.524 1.368 | 1.384 1.36 1.313 1.272 1.313 1.316 1.176
\% 1.112 1.358 | 4.724 1.198 | 1.212 | 1.191 | 1.175 1.156 1.154 1.197 1.064
Bi 0.6447 | 05612 | 0.7121 | 0.6512 | 0.6791 | 0.6452 | 0.6355 | 0.6494 | 0.6232 0.64 | 0.5952
Mo 0.4909 | 17.03 | 05991 | 0.5162 | 1.791 | 2921 | 1.441 | 0.5106 1.493 2.75 0.4721
Ga 12.04 10.59 19.86 11.6 14.27 12.17 13.49 12.12 11.11 12.7 12.3

% Dz-1 - bogbo@o, Dz-1a - bogbo@o, Dz-2 - om60E0, Dz-3 - omG0E0, Dz-4 - omG0E0, Dz-5 - om®oE0, Dz-6 -
dmbgmbo®o, Dz-7 - Logbo@o, Dz-8 - dmbgmbo®o, Dz-9 - dmbgmbo@o, Dz-11 - bogbo@o
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3003mbgb®o | Dz-127 | Dz-13 | Dz-13a | Dz-14 | Dz-15 Dz-16 Dz-17 1-12 2-12 5-12 7-12
SiO2 60.55 57.99 56.59 60.91 44.12 56.48 58.29 57.9 58.17 54.26 56.5
TiO2 0.368 0535 | 05703 | 0.3773 | 0.02368 | 0.5716 | 0.4568 | 0.4444 | 0.4357 | 0.5835 | 0.557

AlO3 17.72 18.34 17.7 15.67 | 0.7113 17 17.38 15.12 | 16.11 15.63 16.14
Fe203 3.788 492 5.442 4.31 9.416 6.195 5.223 5245 | 4.925 6.654 5.82
MnO 0.209 0.1235 | 0.1563 | 0.1574 | 0.1285 | 0.1671 | 0.1681 | 0.1334 | 0.1184 | 0.1973 | 0.158
MgO 1.385 1.862 2.18 1.64 35.15 2.493 1.946 1.487 | 1.959 2514 | 2.305
CaO 3.814 5.331 5.64 5.137 6.731 6.523 5.898 4286 | 3.779 5.075 | 5.984
Na20 6.253 4.443 4.104 4301 | 0.1353 3.217 4.176 3.297 | 5.972 2911 3.787
K20 4.944 25 1.882 3.447 | 0.00629 | 4.658 4133 3.97 1.019 3.771 2.625
P20s 0.161 0.2763 | 0.3114 | 0.1423 | 0.00069 | 0.3932 | 0.3153 | 0.2233 | 0.183 | 0.2682 | 0.267
SO3 0.018 0.0244 | 0.01293 | 0.3668 | 0.5672 | 0.0727 | 0.01945 | 0.8368 | 0.1228 | 0.01364 | 0.043
Total 99.20 96.35 94.59 96.46 97.0 97.8 98.0 93.0 93.0 92.0 94.18
\Y% 96.26 90.77 92.52 69.05 16.68 152.4 105.2 41.27 | 54.66 88.81 86.42
Cr 94.73 115.4 101 78.23 2846 85.88 69.16 14.79 | 18.31 2559 | 23.32
Co 5.201 5.737 5.992 6.598 112.3 9.086 6.117 10.38 5.37 6.576 | 6.153
Ni 1.196 3.436 3.877 1.538 2104 5.891 4.353 1.928 | 2.792 9.267 7.65
Rb 150.5 133.6 116.5 132.8 | 0.7127 166.6 139.8 183.9 | 53.34 141.6 118
Sr 562 488.7 484 489.2 110.9 523.7 525.6 370.4 322 382.2 | 453.8
Y 37.55 15.55 20.65 20.31 | 0.6515 24.88 27.25 23.28 | 20.37 21.78 | 20.07
Zr 238.4 172.7 163.1 209.1 | 0.3435 208.3 191.7 237 164.7 203.2 185
Nb 17.2 13.24 13.1 11.92 | 0.3416 7.127 11.92 10.47 8.2 7.943 | 9.592
Cs 4.461 4.495 4534 5.512 18.31 4.902 4.725 1149 | 4.014 4.799 | 4.698
Ba 1033 420.3 295.2 629.5 22.23 730.2 692.7 808.1 | 297.3 725.7 | 341.2
La 49.34 30.96 40.33 29.85 32.17 56.15 40.53 6.742 | 7.098 7.579 7.48
Ce 85.35 62.55 72.84 56.36 9.453 91.25 74.32 8.156 | 8.722 58.22 100.6
Nd 1149 72.19 64.22 72.52 45.24 126.2 75.33 59.47 | 67.83 76.01 67.27
Hf 0.9425 | 0.9566 | 0.9766 | 1.147 5.63 1.045 0.9922 | 0.9803 | 0.9093 2.01 1.001
Ta 1.984 2.007 2.045 2.417 12.73 2.176 2.076 2.031 | 4.913 2.136 | 2.088
Th 48.71 20.63 17.66 20.57 | 0.4097 32.55 22.35 23.79 | 19.63 16.12 16.89
8] 7.528 4.153 4.128 4982 | 0.6468 5.298 4.328 8.008 4.38 3.512 | 4.056
Cl 328.4 389.7 423.4 261.1 714.7 366.4 418.8 400.9 | 231.3 317 302.5
Se 0.3963 0.403 | 0.4057 | 0.4801 | 0.4047 0.421 0.4191 | 0.4029 | 0.3863 | 0.4066 | 0.401
Br 1.068 0.5589 | 0.2337 | 0.2843 | 0.3266 | 0.2816 | 0.4223 | 0.2433 | 0.6883 | 0.658 | 0.238
Pb 53.55 28.87 25.48 39.22 | 0.6257 25.89 27.56 23.7 14.51 19.06 17.35
Zn 58.97 66.18 70.64 55.9 64.29 64.31 59.73 69.24 | 85.13 70.09 | 61.14
Cu 11.47 13.81 14.74 33.55 31.81 31.31 18.29 1103 | 189.7 8.36 8.627
As 0.8089 1.074 1516 | 0.7454 | 117.6 0.5783 | 0.3895 | 0.5432 | 0.3561 1.058 | 0.511
Hg 1.644 1.631 1.643 1.997 2.568 1.756 1.696 1.668 1.54 1.69 1.667
Tl 0.7306 | 0.5507 | 0.7428 | 0.6595 | 0.5871 | 0.8326 | 0.5447 | 0.8608 | 0.5395 | 0.5805 | 0.578
Sn 1.302 1.286 1.318 1.59 1.45 1.432 1.371 15.04 | 12.71 1.403 1.378
Sb 1.273 1.242 1.265 1.521 1.428 1.356 1.314 1.44 1.362 1.351 1.385
W 1.138 1.149 1.172 1.389 1.306 1.245 1.19 1.173 | 1.103 1.22 1.193
Bi 0.6522 | 0.6216 | 0.628 1.064 0.64 0.6698 | 0.6467 | 0.6414 | 0.5946 | 0.6477 | 0.638
Mo 0.5004 4.277 3.32 0.8608 | 1.833 05341 | 05114 | 0.5162 | 0.4743 | 0.5179 | 0.505
Ga 12.69 13.3 14.1 10.54 1.055 13.01 12.82 1157 | 9.394 13.75 15.89

"Dz-12 - Logbo®o, Dz-13 - 3GsbmEom®odo, Dz-13a - 36s5mom®odo, Dz-14 - 0mGO0E-3068060, Dz-15 - ad6m,

Dz-16 - 3mbimbo@o, Dz-17 - 3mbzmbo@o, 1-12 - ©om®o@o, 2-12 - @om®o@0, 5-12 - @om®o@o, 7-12 - om®o@o.
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3003069630 | 8-128 11-12 Kr-2 Kr-14 Kr-X Ab-3 Ab-4 | Ab-5 Ab-8 Ab-9 | Ab-10
SiO2 56.75 55.76 44.34 52.31 57.53 63.07 56.25 | 56.85 43.55 45.49 | 4331
TiO2 0.5213 | 0.6016 1.155 0.6224 | 0.497 | 0.6037 | 0.7172 | 1.189 1.115 | 0.3737 | 0.4918

AlO3 15.67 15.86 17.65 19.18 15.86 15.16 18.34 | 2454 15.2 5.805 | 10.28
Fex0s3 5.619 6.283 10.82 4.748 5.335 4.664 5563 | 2.835 10.16 10.69 11.7
MnO 0.157 | 0.1792 | 0.1968 | 0.08632 | 0.154 | 0.07793 | 0.038 | 0.0202 | 0.2087 | 0.1836 | 0.2212
MgO 2.09 2.42 7.301 2.864 2.251 2.748 9.028 | 1.568 11.8 20.73 | 1857
CaO 5.137 5.681 11.41 7.703 4.907 4474 | 0.7971 | 0.3843 | 9.719 16.28 | 14.81
Na20 3.016 2.446 0.4543 3.907 3.724 4.864 2.864 | 3.017 1.527 | 0.1353 | 0.1353
K20 3.599 3.392 1.125 1.523 4.494 1.688 1.778 4.99 1.545 0.391 | 0.2452
P20s 0.1896 | 0.2477 | 0.1764 | 0.2542 0.25 0.1954 | 0.2378 | 0.1011 | 0.3613 | 0.0007 | 0.1331
SOs3 0.223 | 0.02721 | 0.04884 | 0.03261 | 0.013 | 0.0023 | 0.0025 | 0.0867 | 0.03858 | 0.317 0.15
Total 93.0 92.9 94.6 93.23 95.0 97.6 95.6 95.60 95.20 | 100.00 | 100.00
v 12.54 104.8 278.7 106.9 108.2 107.1 105.7 | 102.2 243.4 1925 | 1794
Cr 9.044 26.65 121.4 77.57 91.94 136.8 70.3 115 456.2 1180 | 855.8
Co 15.7 9.285 32.06 9.013 7.302 6.688 14.6 5.273 38.25 58.67 | 53.28
Ni 4.867 10.17 46.2 189.4 6.817 17.13 245 2.895 154.8 293 253.6
Rb 127.8 116.8 44.14 64.08 164.4 79.54 76.66 179 43.8 12.01 | 5.744
Sr 422.4 4175 407.6 626.6 455.7 302.4 78.26 | 170.2 516.8 193 319.4
Y 17.83 21.35 28.62 13.51 20.38 20.03 69.62 | 7.723 20.38 10.73 15.1
Zr 168.9 176.5 57.12 177.2 168.2 123.4 186.6 | 162.8 38.54 15.15 | 16.57
Nb 8.115 8.158 3.006 4.279 8.951 10.24 1524 | 14.73 3.242 | 0.4674 | 0.47
Cs 125.4 4.882 6.642 5.55 5.769 7.924 4.96 4.851 6.33 8.228 | 6.797
Ba 877.7 694.5 195.5 339 744.3 245.9 128.8 | 388.2 359.5 88.8 47.06
La 249.4 7.635 9.704 21.93 30.3 8.711 1129 | 8.539 9.429 17.66 | 11.42
Ce 8.12 44.21 20.58 45.55 68.01 427 166.9 | 25.98 35.49 10.95 | 18.23
Nd 14.56 84.54 73.79 59.4 89.47 63.03 8738 | 37.98 76.12 71.77 | 66.54
Hf 0.9956 1.02 3.936 1.174 1.203 1.117 1.592 | 1.038 1.432 1.471 | 4.447
Ta 5.406 2123 3.285 2.474 2518 2.369 2.32 2.151 3.111 3.096 | 3.279
Th 17.72 16.38 3.495 10.06 26.83 9.26 14.04 7.41 3.946 1.729 | 1.964
U 4.569 2.018 0.9988 1.067 2.834 1.071 1.883 | 1.379 | 0.9878 | 0.751 | 0.7256
Cl 388.9 295.7 411.2 362 481 247 287 4327 940.6 780.5 | 707.4
Se 0.4042 | 0.4071 | 0.5561 | 0.4814 0.49 0.4581 | 0.4421 | 0.4283 | 0.3559 | 1.266 | 0.564
Br 0.2444 | 0.256 0.3596 | 0.3077 | 0.885 | 0.7992 | 0.4377 | 0.2535 | 0.5499 | 0.3537 | 0.3634
Pb 19.05 17.12 8.922 14.81 30.96 9.485 3.013 | 4.952 3.278 2.683 | 2.143
Zn 116 83.1 90.27 51.31 55.06 47.63 2461 | 19.68 83.46 51.35 | 72.48
Cu 207.3 9.465 68.55 46.85 5.563 2.521 3.088 | 9.062 26.02 1949 | 45.78
As 0.5178 | 0.4891 | 0.5347 0.459 0.626 1.112 5.155 233 0.576 | 0.5782 | 0.583
Hg 1.675 1.695 2.395 2.01 2.043 1.886 1.824 | 1.786 2.297 3.973 3.62
Tl 0.666 | 0.5861 | 0.7393 | 0.7039 | 0.646 | 0.6712 | 0.6539 | 0.6478 | 0.9103 | 0.8134 | 0.8039
Sn 16.5 1.433 2.079 1.599 1.696 1.499 1.458 | 1.376 1.928 2.021 | 2.074
Sb 1.461 1.362 1.921 1.517 1.61 1.446 2,695 | 2.863 1.826 1918 | 1.978
W 1.195 1.211 1.82 1.418 1.443 1.352 1.327 | 1.235 1.745 1.9 1.966
Bi 0.6446 | 0.6486 0.932 0.7611 | 0.779 | 0.7206 0.7 0.687 | 0.8748 | 0.9201 | 0.9573
Mo 0.5145 | 0.5134 | 0.7009 2.217 0.904 47 0.5788 | 1.953 1.907 6.815 | 3.356
Ga 11.71 13.85 18.19 15.57 11.84 6.72 8.073 | 14.43 8.955 3.361 | 8.294

88-12 - @om®0@0, 11-12 - ©omGOGO, Kr-2 - asd®m, Kr-14 - gsd60-©00m60¢0,Kr-X - 3Gsbnoomn®odo, Ab-3 -

36960@0, Ab-4 - ©OMM0EH0,Ab-5 - dmbambo@o, Ab-8 - 45dGMM, Ab-9 - od®™, Ab-10 - 3o6Hmdugbo@o.
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0.33MMbEGOLS O 3.83OMLEOL (B.Frost & C.Frost, 2008) 139¢@d3530560 Jobgdol Lsgaslio-
B03530M 053M5F5BY (Na20+K20-CaO vs SiO2, bwe. 35) @oBol bg®ool 0bEHOBogolL Josbgdol
33039900 90 GH09d0l JoM0mOEOo bsfowo dmbzs GHwyE)-3060056, bmerm di06Mg bofiowo
30 = &A9 39 do. 300-G@g 39edo 4obwsas bmewme Lbsdo FgdEHowo. Dmyswa, dgobo-
36905 306056-50539M0L 3m33gdlol Josbgdols Bw)BY-306M06Mds S BH¥YBH0BMBOL3NE 2oIbM..

39033530560 J56900l 035D (FeOusyton/(MgO+FeOusgnmn Vs SiO2, b6, 3 ) gogvy-
Mo HoOGH0wgdol doMomoo bafoeo asbwsas dogbgbom® 3980, bmem Jobgdol
3060560 Lobgmdgdo 03300000 s 33H30Yds FbmemE bmy. EoBoL LETBOYM-LLOZ3E
90053Mmgdd0, B920000-dguEH00L o53EHMIMDOEM JDOL 2obfzMos.
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~ » o ©
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Na20 + K20 - CaO {imb. %
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Si02 gob. %
) 10 -
09 | ®30b0s6o Jabgdo
$ 08 4 @ O
é} a6 4 . . . .
3
Q o5
i o
+ (o) dopbybommo Jsb9gdo
& °
L
‘% 031 O bmg. wobob 0b@fmBoggdo
E az; O @ 06560b obGemBogo
Og 01
g @ B537960L obEevbogo
a2 ] 2 5 8 & 7 77

5i02 Gmb. %

L. 3 (5,0). COBOL LYMOOL doMwMHO F5235FEH0GHJOOL BHEJ-30M0BMDS
5 ©3065-35369BomG™ds (B.Frost & C.Frost, 2008)
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bmE. 4.1, S, A 9695603™0©9d0L ©ol3M0d0bsg0mwo osy®™sds (Hassan, McAllister, 1992)
D1=-0.76 Al203+ 5.96 TiO2 + 2.91 MnO - 1.93 Na20+1.95 K20- 18.5 P20s;
D2= 0.37 Al203+ 7.25 TiOz2- 54.08 MnO - 4.28 Na20-0.55 K20+45.81 P20s

L S, A 265603m0©0900L ©ol3m0d0bs30mwr ©osyMsdstby (Hassan, McAllister, 1992),
9395 H9OGH00 25603 I 3MmsboEMogdol 39¢cdo (bv6.4).

FeO (usgmom)

Na.0+K:0 §mb.% MgO fmb. %

L. 5. COBOL LYMOOL dom MO F54353EH0EJOOL AFM 0G0y (Irvine, Baragar, 1971).
306MHmdomo bodbgdo ob. L. 3.
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AFM ©003®505%g (Irvine, Baragar, 1971) Lemg. ©@0obol 90@sdmgdol 0b@m+yboggdol
939> aOH0wo 3b@sps 30O-Gh) 39wdo. 215939, 08539 39do dmbgzEs 30Ol 06EH-

MB0g30L PO GH0w9dol 75%, bmerm 50532960 30 - 50% (L. 5).
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L. 6 (5, 8, 3). OBOL LYMOOL BoMMO FodoBHOBHJOOL BgdB™boME-bs0bEHIN3MYGIGOM OsHMTJOO
(Pearce, et al., 1984). 306Hmdomo 60dbgdo ob. L. 3 s 4.

00305000 s 00300m30fs 993963 gdol 35dmygbgdom 93930 Egd@Embozm®o Lsob-
G9IM3M9BHo300M oLIM0065309w0 OsaMsdol (Nb vs Y, Pearce, et al., 1984) Log3wd3zge By
500609, MM oBoL bgmool 0bEHMMB03gd0 J0939369d5 3b3H0BIBEHMOO s 3 3obv)-
60 ©35¢930L s LOb3MEODBOMHO 4MIBOEMOEIBOL XAMBL (LKYO. 6 5). 53539 53GMMOL EOU-
3600065300 ©053M535Dg (Rb vs Nb+Y, Pearce, et al, 1984), ccobol LgGool ds0v96o
053350 IBOL g3gws BoyIOYwo fgOHOwo gbwsps 3B to GIawgdol ggedo
(L. 6 d).

30b630b9gbGHWM0 o m3956vm0 © 350900l OLIMOTObsEOE OSYMTDY (Zr/Y Vs Zr,
Pearce, et al, 1984) ool Lg®ool domwmo ToadsBHoBHgool momddol yzgws FoadGowo

30b630bgbGH Wm0 H35¢0gd0l 39edo dmbgs (L. 6 ).

313365

30056)-5053760L o300 30093egJbob 533900 Jobgdo GHEY s LYd-GvBI Bggbo-
@MO0LYS. GYYAHY900L M0MmEYbMds 0BMYdS Jobol T55305b6MdLMb gPmo. Bwdg Jobgdo bo3-
905 BHvGH0960s. 0bGHOMB039d0L doMomso bsfforo GHmemgodMo 99ygbomdolss.
©@oBoL 1YH0sdo 496300050900 bGHOWBoMwo LbgMwgdol Jsbgdo ggmdodormesw dog-
399036905 3mbE0bgbGH™MMO s 3 396MH0 ©35¢gdols s Lob3MmEobomGmo JMsboEMmoy-
00l x2MRL.
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UDC.504(479.22-25)

d. M50R0LOL LO3IBMIRMLS KRS 35306 MS0MEIBOL ©MdOIGAO
d0@005R0 33IOLBAIROL LOO3BMIMINR() BAS6LIMBHBOL
5353B00) Rd3063I®IBOL bdOOLLOL FIBSLAdS

5. 80gdsd9MH0dg, 3. 339H5M05, ¢). 5005800, . JMMIME0sbo
by 5. x569¢7000b bsb. ggmeremgool obbhodoyho

J- 080olol LsdMOMsErMbs s 35308 G0MBYIIOL BMYogHmo oMM TsoLBMEOL
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Assessment of the state of noise pollution by motor transport in main roads adjacent to some avenues
and streets of Saburtalo and Vake districts of Tbilisi. A. Mikaberidze, V. Gvakharia, T.Adamia, G.
Zhorzholiani. Alexandre Janelidze Institute of Geology, TSU. Noise pollution by road transport has
been assessed on the territories adjacent to Vazha Pshavela, Alexandre Kazbegi, Mikhael
Tamarashvili, Ilia Chavchavadze avenues and Petre Kavtaradze, George Tsereteli, Gigo Gabashvili
streets of Saburtalo and Vake districts of Tbilisi. The calculations were carried out through a
quantitative account of transport units passing through the target sections of the avenues and
streets per unit of time. Noise characteristics of the traffic flow were calculated in the research

areas. The values of Laeqv (dBA) for researched avenues and streets are shown on diagrams.

OmeHKa COCTOSHMS ITYMOBOTO 3arpsi3HEHHS aBTOMOGHIBHBIM TPaHCIOPTOM HEKOTOPHIX OCHOBHBIX
Marucrpazeii paitonoB Cabyprano u Bake r. T6mrucu. A. MuxaGepuzze, B. I'Baxapus, T. Azamus, I
Kopxomanu. Hucruryr Teororunm um. A /Dramernzgse, TI'Y. IlpoBemeHa oleHKa LIIyMOBOTO
3arpsA3HEHUA AaBTOMOOMIBHBIM TPAaHCIOPTOM TEPPUTOPUM, INPUJIETAIONMUX K IIPOCIeKTaM Baxa
IMmasena, Mnsu YaBuaBagze, Muxawna Tamapamsunu, Anekcanzapa Kasberu m ymumam Ilerpe
Kasrapanze, I'eoprua Lleperenn, 'mro I'abamsmin CabypranwHCKOro M Bakumiickoro paitoHOB
r.Téumucu. PacueTs: IIpoBe€AEHBI IIOCPEACTBOM KOJHMYECTBEHHOTO Yy4de€Ta €IMHHUI, TPAaHCIIOPTa
IIPOE3’KAIOIIETO IO OIIpe/leIeHHBIM yYacTKaM YJIMIL 33 eIUHUIy BpeMeHU. PaccymTaHbl ITyMOBbIe
XapaKTepUCTUKU TPAaHCIOPTHOTO IIOTOKA B paiioHe uccienoBaHuil. 3HaueHUA Lasw (dBA) msa

HCCII€JOBAHHBIX ITPOCIIEKTOB M yJINI] JdHBI HA JHAaT'PaMMadX.
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Extended Abstract

Noise pollution by road transport has been assessed on the territories adjacent to Vazha
Pshavela, Alexandre Kazbegi, Mikhael Tamarashvili, Ilia Chavchavadze avenues and Petre Kav-
taradze, George Tsereteli, Gigo Gabashvili streets of Saburtalo and Vake districts of Tbilisi. The
calculations were carried out through a quantitative account of transport units passing through the
target sections of the avenues and streets per unit of time. Noise characteristics of the traffic flow
were calculated in the research areas. Researches were accomplished on working days. The main
part of transport flow was passenger cars. Their number was above 90 % of all the passing
automobiles. The number of passing motor transport in the investigated areas changed depending
on time of the day and night. Motor transport noise indicator Laeqv (dBA) was calculated. It
depends on traffic intensity, part of trucks and public transport into the transport flow, average
velocity of traffic flow, geometric characteristics of the road, parameters of the dividing line and
etc. Variations in noise level Laeqv (dBA) during twenty four hours with one hour time intervals for
high intensity traffic intersections of above mentioned streets are obtained. Maps of corresponding
avenues and streets are shown with indicated maximum values of Laeqv (dBA). According to the
research results, it can be inferred that a motor transport has an important effect on eco-system of
Vazha Pshavela, Alexandre Kazbegi, Mikhael Tamarashvili, Ilia Chavchavadze avenues and Petre
Kavtaradze, George Tsereteli, Gigo Gabashvili streets of Saburtalo and Vake districts of Tbilisi. It is
necessary to optimize noise pollution sources by restriction of transport flow velocity, decreasing
part of trucks into the transport flow at a defined time of day and night, glazing buildings with

noise protection glass, arranging noise protection shields along the main roads, etc.
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15500096 FoE XML s 49339 9-10 LssOLMZOL s©Fg3L odlodoerye 60369 MdsL. 19-20
L5506 LAy3-0b 8608369c0mdqd0 0fygdls 3engdsb.
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Fo0owob@gbbom®mo ImdMHomdol aBox35Mmg069dB) WY-©sdol gobdsgErmdsdo MHMOL JOHMPLOS0b

Ymdoeg8o dy9M0L 933035096 MO0 ©MBOL (LAgs) 33eomgds. 1 - 5egduob®yg goBdgaol a5d%bo®ol
965339070 Jobgo 515500560l JMh0d 0mbs 353900l JMBsI©Y; 2- 3555-83F39Wdl FodBOMOL dmbs3-
39000 0mbs 35390l JMPosd Jobgoe sL5M0sBoL JMBsdEY; 3 - 39G6Y Jo30sMsdol JrPols dmbszzgmo
FoM0ox560L JmBosb 1gbaob dmsBodol JmBsdYg; 4 - 3ogo-838539wol odboMmol Imbs3zgmo Jotroxsbol
3990056 9b90% dmshodols Jmhsdy.

Lodomzggarmdo, 95595 9OLYdIMYO LsboBGsMo bm®mIgdol dobgwzom (bobods-
Geo bmMdgdo, 2001), LogbmzMgdger 3390EHgddo ©EoL bssmgddo (7 Lbo-sh 23 Lom-
dg) bdom®mol mbol sbydzgdo Bm®mdss 55 O, bmwm Msdob Losmgddo (23 bo-sb 7
Lo-00g) — 45 bdo.

9009005, M BHIO0GHMM0s, Lssg bAsmEmol mby 80 ds-Bg dgBos, d093+y-
036905 ©olZMIBMOEGHMO  GIOOGHMOM0gO0L XAMBL, v FgMHYgmdL 0bEgM3zsewdo 60-80
©ds — 8900969000 ©OLIMIRMOEHMEL, MmEds 40-60 B BHMEros — F9IMYd0m JMIRMO-
AML, boeom o 40 ©d-Bg 653009000 - 3MIRMOEHMEL.
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©oL3MIBMOGHM  3HIO0GMM0905© Bs0mMz5eml. 50bodbmer 3MML39JE9dBg 90Mbs3obls

177



0o60moa9gbl dobgo sLsmM0sbols s 0mbs 35390l ABIXZMYG06gdL ImEOL dmbs339-
00, Bos3 LAg; dogduodserydo 36033690 mdgdos 80-81 @ds. dglisdsdolo, bdsr@ol m-
boll dobgzom, gl dmbs33900930 OLIMIBMOGHME BMbYOL FoMmTMoIbL. OLIMIRMM-
AMo Bmbgdos 0wo0s F933935d0L 493HB0OBY, 603MWMDB yoxzdodol Jmhosb Jobgowr 05ds-
533000 253D0MsdY, JobgoE MToM5d30¢0l godboMol Imbs3zz900 N1-sb N13°-dg o
»60396L0GIGHOL JMB0IB 5egdLsbMY YsHdIROL FodBOMHTY. 91939 OLIMIBMOE )OS
303 29053300bs s 20MMA0 FgMgmerol JmBgdol J0dEIdIMg BHIMOGBHMM0O03E, Boss
LAg;-0b 3sgbodsgrm@o 8603369wmds 80 d-os.

553365

33930l 89009900l  dobggom, 890dwgds i35L330sm, MM 53EBHMGOBLIMOEO
36003690m356 bgyo3wgbsl sbgbl 3530Ls s LEdMODoML Mo0Mbgdol 93mLOLEYTSBY.
390990l bdsmmom ©sd0bdMHgdol mboll 899306Mgd0l dobbom, LyFomms d90ga0 mbol-
d090900L goBocm9ds:

e bHdsmMol Fysmrmmo 2sdmfizgmeo bAsmEmol d99306M9ds (653 gds bTsryosbo sg@mam-
0000l 259Mmygbgds, GHEMBLIMOEGHOL bdorM0sbo Lobgmdgdol dmdGmsmdol  Mgysdgb-
A0M9do);

*  Jognogddo bdsrmMob 39303900l 3HBoBg dobo 9993060905 (Logbom BMmdMIMOOL MEYRIBODYdS
5 9N Yds, 06EgbLOWMGO 458(356909);

*  309dBHobL Losbermggl BdswEmol 899306Mgds F90mALEBOZMIE0 30BLEHMYII309d0L 53gd0mMS
Q5 BobxM9d0L J0bgdoL dYIOOL Fo0DBMWOMmGBYIO BsMOLBOL 5350EGdOL BodwYSEGdO.

bdomE®ol 9x3oLgosLs s FoMNZLMb ©H35306MHJPOM, OO YMoE®Ids 9bs dogd-
39U 930mLsdFML oMgd@o390L (Directive 2002/49/EC, 2002). bodo®om39ermdo 2569dmls bdsvwy-
00 GHZ0MOMZLMb 353000900 LbyIMTomgdo Fbmwm LsHgol LEHososdos o
9983996935 FbmemE MIMsEm doHMmBz90L. 5d0@™I, gm0 Msbsdg®O™mgy 3md30@g-
M0 3M:0MY59900L LETMOGd0m Jogrogdol bdswEmols Gvm39d0L dgyqbs. 5800 Jgladergdgwro
096905 bdomol [oboswdgy Y39wsbg MRMM MHo30mbseMHo ©mbolidogdgdols go@stMgds,
39M99mb b3smom ©sd0bdMHgdol dmbodm®mobyols 4obbmemE09wgds, Logbma®Mgdgw 335MF)-
©gddo HI>MMHoL A93MEIWYO0L 356MmbBMTogMmgdols Gglfogans, LadMMgddm FosHY39GHOW-
0900l 3m69dBH0MYds s 5.0. (Benerjee et ol.. 2009; Cao et ol., 2004; Eunice at ol., 2014; Fyhri,
Aasvang, 2010; Kaliski, Duncan, Cowan, 2007; Pathak at al., 2008).
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