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PALEOSEISMIATY THE IMPACT OF EVENTS ON THE STRUCTURE OF SEDIMENTARY
STRATA AND THE PROCESS OF EARLY LITHOGENESIS IN THE DIFFERENT
COMPOSITION OF THE SEDIMENTS OF MESOZOICENOZOIC
OF THE NORTHEASTERN CAUCASUS

Gavrilov Yu. O.
Geological Institute RAS, Moscow, yugéwi@gmail.com

In the marine sedimentary strata of the North Caucasus revealed numerous traces of paleosols economic events
(seismic). In various lithological sedimefit$errigenous, calcareous, siliceous and mixedismity expressed in different
ways. The seismic impact on a relatively sublimirovanny sediments was complicated by the normal processes of diagene-
sis lead to the formation of morphologically complex telephone a Violation of the original structure of sediments and in-
crease of their permeabijlittontributed to the migration of the products of diagenesis and early catagenesis in adjacent
horizons. A breakdown of the sedimentary formations are confined to zones of high seismic activity, the total capacity of
the horizons of seismites may be a sabsal proportion of their total power.
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IJRCAVRL 1 oJrJursufrRygpeaBrRMufot Jr1RrR Juorfyr13m vz R 1{JA[w

1t wOMmMftesMistcOdzj dzd Mj2fMdBBdlsse o w©WOLEKBJLOR &t
mMeerIsd?2, BOSC d 5 ttOLddydwrs o fHftoswedzjdedd 1 Isdr
g 2Mdi3dlsr o IspEltzty ddjH" §O0dzj sfj 2 Mdi3d uj M¢dn
slsydlsdzde s ¥ d ¢ Mmd wkzdosp'iniss - § jsfipxd® d2S . HoWLOdes L Ists
fdMmMuodzy ~dBilstesy j dedzd W ded § i3 M 2 s ud M d-§J gy Odetsd
mr, CokttOWw OCIsdodats odzgjHtW jlsfqw o oL ddChdd ¢ tec

]l MiojHdzj Bdsyj detsoatsds BOMMj2daj BJjLEMdzses dz" d3 Yy ¢
fMistsydzr 2 s00COL (1 OcS fisjz dls jftadafcjos tsstef dte @i tayjdzd ) U s G
COQ OO0 MBHjtey dls MdzjHT tCOL dtstsBtOL dz" » Mj 2 MHdsts
tej B34 "doOdedw (tedf. 1), dzgjfbbkddyuyjmcédy HO2Cd d ¢
tcso Oded 4 ¢ 4 MyOds nl cusags fffdesitsis deis Hdf.Isd W d yd tets 9 O dzdz'
HO2Cd Wottdidtctso Odzd ! 9 H s dz mMkeo jlsds Odz! dzts tsted 4
ftcdedzdy jdedw € Ektoso dzf ¢ | tof) Bk OfdeazE iy dckinDOde- dbfs] 26-tclz §
M&3d uj M s di3kz( chisted ListRiflay J il By 7 | fpye) " @Y C d YO IstsH b drL
ZOC dztsdgdz” = Istcj h d dz

l e jterndetsisder 7 Mj2MdBsse j dede”" = cEstedL sdals O Ml
ofmMistej Yyos smw COC wldtsmdlsj d dzgs Stokzfdz j] WteOc dzj dals’
M jdOcdijdistOydd fJjtcosdzOyOdz! dz@ » BMOHSC B, o dzks
dzts 2 dgotmdnfy. 1) .

Puc. 1. JledopmupoBaHHbIe U ECTPYKTYPUPOBAHHBIE OTIIOKEHHUSI TOPU30HTA CEHCMUUECKOTO
coOpitust (I'CC) u noacTunaronme ero Hee(GOPMUPOBAHHBIC OTIOKEHHUS.

[ludpst Ha pucynke: 1 — mact necyanuka B ocHoBanuu I'CC, Marepuan KOToporo B pe3y/brare
3eMJIETPSICEHMS NIOABEPICs Pa3KHKEHUIO U IIepepacipeieieHNI0; 2 U 3 — HeNTyHUUYECKUE J1aiKHy,
OPHEHTHPOBAHHBIE 10 PA3HOMY OTHOCHUTEIILHO IJIOCKOCTH OOHaXeHus (2 — NepreHAuKyIIpHO,

3 — mapa’suieNnbHO).



stur3y RyevrRuLUG L {fduerfrdiveavvr oL Arrovtd toy - 2(69)

Puc. 2. Hentynndeckue Aaiiku B YOKPAKCKUX OTIOKEHUSAX (CPEAHUN MUOLIECH).
a - cyOBepTHKalIbHbIEC JaAKN B OCHOBAaHMH YOKPAKCKOM TONIIM; O - HAK/IOHHAs HENTYHUYecKas Jaiika
(oT™MEUeHa CTPEIKOI) B OTJIOKEHHSIX, MOJCTUIAIOIINX TOPU3OHT ceiicMuueckoro codbitus (I'CC)

10 dzj Stslstste’ » ktesodgwrn  jMyods j dda j Mo sk
MtczCIskter Slsdztsy jdzd?2 (ted M. 3) .

gdzj HinlsoedJ &3 M 2Md3d ud ME Y dzth§Is d § et by Hzgf dzdejO ? B dz@t
UsC O MC 82 bkisdh d § zOMIS] di) ( By teREtkjlsio? CHstf MEQ 5 s
Eindzso W R tcOmudzj dzj dedetsc s § Odzj stej dz' jWO Glste’ o Odzd f-

I 5B Bs ©OLEejL O JE2ROCMCBdER fzj BOD Ot NS @WO izt
KOCY ] Glsdjyj 0 dOkd o ©OLELjL] YSS©LOCO o ©O2 ds
pflstcj YyO¥“ v odtlstedi stedkOydsdede j] &OHoadced d fdzjt
MC s dzz § Odzj 5B OMMJ 2 dz0, fesdnMedTomtgs ™ b s Qls dzt g

ltod Byj kS StddujMmse0 Mj2MEsHdmdss Oyd?2 o
f OHdzgs s zOf Qo dzj dedd Mdzj Hise § Odzj 5fyj 2 Mg ydesfylsd My
odH. 10yddzOv fp L Of OH dzts?2 Yy O frHsddf dety Su@lagd df cHHO@IEZ] jj fr) g
dzfj o Mistej yoe Ismw; dzjflskzdzdyd M¢dy HO2Cd tyd dz tej HS

1 sMStd Ck mMi2midlsr doddkkzyh -0 saiEPicsis X d& §d
dr BGldAats)yjdd?2 ftH cttOddyd? BGMOHES/ dZOH H dzdzOW
syj BEpds sy JHOI! , Yt tsBO 1 Isd wWodzj dedw H tsdzy dg

I ®©OLBJLOR vjudd d RdAdekhjlsdd eoflstej yos smw
j &zO, BBKOLBOOdedj SCBlstster n MoawL Odes fp Mj2Mdsd yj M
dz! dzsfyls d MelAsQ delz detOd3 jddsste ds i JOMIE] D cteyf Fdpsg@dtgf L ) o ¢ § ts5n
MisOo O L OdzjcOsls ¢ Ot s5dzOIs dzr [j{ dgdsdthfij sz O dezjds B
d M BkestStsor &3 ®OLsMisO®R], MmMesmh djmy ¢ sdz
MOEBSI§ fadatztiyls ' &8 o d3j P Os h dni 1 Isd tsBteOL ts9 Odzd

S oes
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Rdr MdMmlsj & Mmkzeo jtelsds Od des ttdj dasdetse Odzdz’ 7 Iste,
Ui MS R bHOLse. 1 jStltser ] boPhfadlsss @ Ok,
gL orhjdzjpipnQdise &f § ZOMISO, Is. j. GBLOLES dzgj B

ddzsd tOL dese s GOz dzs s sted yj MEtsets MsMlsOoa O - OO
dzdw, Mmtstslse jlsflse jdadets HOo dzjdedj dazse ' 7 ttOMmlse stetso
o0z fipidzy b, B' dzs Btsdzr hj HOodzjdzgdw ddzse" = o tsH 9
sOIsj Mj2MmMdsdyj MEtsets EZHOWO bktejh ddz, MtsL HOo Odzd !
Hjte)yOohdms BJECOtBtSdzOIsr 3 jdzjL O, d dr BJectOydd (¢t
o (O tldsmdlsj d ds ddLtddi. It Bjtey BdicteOydd

Puc. 3. Ceryarast CTpyKTypa MHbEKLIIMOHHBIX [1€CYAHBIX TEJ B YIJIEPOAUCTBIX
aprujuiMTax yokpaka (paspes «byitHakckuil nepeBain», Jlarecran)

Puc. 4. [InactiHa BepXHEMAWKONCKUX OTJIOKEHHA, 3aJIeraroiias B TOJIIE HUKHET0 YOKpaKa.

Mesxy OTIIOKEHUAME HUKHETO YOKpaKa ¥ BEPXHEro Maiikona (3ypaMakeHTCKUI TOPU30HT) pacloNOKeH
UHTEpPBaJ AECTPYKTYpPUPOBAHHON MOPO/IbI (CBETIast OKpacka), B0JIb KOTOPOTO MPOUCXOIUIO0 NIEpeMeleHne
MaMKOICKOM MIACTUHBI; HA BPE3Ke — (hparMeHT JMHUK HA/IBUTA C YEIIYHYaToOl CTPYKTYpOii;
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Puc. 5. KapOonaTHblie cyOBepTHKAJIbHbIC CTSUKEHUS M AaliKi, 0Opa30BaHHBIC B pe3y/IbTaTe MUIPALIUU
JIMAreHeTUYECKUX PACTBOPOB 110 CEMCMOreHHbIM TpeluHaM, 110 [[aBpuios, 1982, 2017].

a — cxema 00Ha)KeHHs C CyOBEPTUKAIbHBIMU CTSDKCHHSMH U JaiikaMu; HudpamMu 0003HaYEHbI
MHTEPBAJIBI OTJIOKCHUN Pa3HOro JIMTOIIOTMYECKOT0 cocTaBa (paspes p. Dnuctamku, Yeuns):

| — KBapleBbIC MECYaHUKH, 2 — 000rallleHHbIC OPraHUYECKUM BEILIECTBOM INIMHBI € TPOCIOAMH
KOHKpELUA, 3 — cepble aJleBPUTUCTbIE [VIMHbI, BMELIAIOLINE CyOBEPTUKAIIbHbIE CUIEPUTOBbIE
CTSKEHUS U 1aiiKy, 4 — NIMHUCTBIE MEIKO3EPHUCTbIE IECYAHUKH C KPYITHBIMH J10JOMHTOBBIMU
JMH3aMu; O — cyOBepTHKalIbHbIC KapOOHATHBIE TEJa B CJI0€ 3, BBEPXY — HIDKHSAS 4ACTh JI0JIOMUTOBON
JIMH3BI; B — KapOoHaTHas jaiika (1) n nupamMuaansHoe cTsbkenue (2) B cioe 3; 1, 1 — MMpaMH/IalIbHbIC
CHJIEPUTOBBIE CTsKEeHUs (1 — paspe3 p. PopTanrn); € — KOHTAKT NeCYaHUKOB (CJI0HM 1) M KOpUUHEBBIX
[JIUH (CJI0M 2); K KOHTAKTY IPUYPOUCHBI KPYITHBIE CHIEPUTOBBIC JIMH3bI; K — CUIAEPUTOBBIC “MOCTHKH,
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Mdud M2 OCIsde dzsmifds uRB)dsd] dzjs sty RiEEM ISk d3, Y
dZsd3 dzOf tcOo dzj dzdd H#©Od Ok s | dz b ygedzeg dzd W Mtcj H dzj O3
o Clstster o MdoOs' j ddd Miejrddj §5 ddisj dhde dshlsd

( Mdzd o Istsdzh O § jtej MdzOdo Oded ™ fnj B M&&deud M d § oz

HJOG desisdtolz® Isfyw  od tsdzdals s dzthydf d U fAAsd Hislsaiztisfipdidslzy & ¢ o
stsdzh ®BOKGHE Mdztsydzajj orvwedwils! fHtedL dzOSCd Mmi2MdssHd
f sStetsH fsLotsdzvjls dz Sl | G stcd 1O dels[ 'd3j 8IS dzte fr) qO 2
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g 2MdzdIlsr o -COdepdedfiiPldstwlz’ = tsls dzis 5 gzelz@ B - YyOMistse s ff |
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fhoHtCsdeC toj yd sdddasBC hdzrtc@ R sdrtetslsdztsy j dzgdwrn o 1 Ists ot
sduyimMSdj ftesyjmmr, de® BdEZSBIOR dLo jMisdw Ctso sy
te' J Istojh ddzr, f todH Ootdalr damsdztVdiftclyy BB . 5C
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a - PUCKOH BBIJICTICH UHTEPBAJ CEHCMUTOB B
CpeJIHel YacTH pa3pesa CeHOMaHa, CTpesIKaMu :
IoKa3aHbl OEHTOHUTOBBIE MIPOCIION; O - ceiicMo- |
I'€HHO JIECTPYKTYpUPOBAHHBIE CJION KapOoHaT-
HbIX TOPOJL; B - B30POC € MIACTUYCCKUMHU jie- 8
(opManmsMH, OTMEUEHHbII B TOJIIE CEHCMHUTOB. | B f 2%

(hJ BHdzd 3 fr]dzc;Hfr]lsaq’Jd3 UOdZJiSLJd3dZJ|StGWfI]JdZCf? B
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ORI Y MEs2 MdkkzoOydd d Mi2mdslsj Ssddyj Médn kmdasesd?2 -1 shist
Bz S sos? IsjSlksdzdCd; 2. [BSBh jd2dzOW MR jBO sjSC-btrtizfmy R SEH
ssdzd € d © &OMh IsOBjjtehlj:dsM Otc GOARj0j; tBOL tgOBatsls O dzdzOW Mn j BO ©OLodls
yqdCdzj IsjCbisE juzjLiBd sOOd d ey dids® OG0 0 @ dzdf jis dadag diztse 5L d3ts ) dzf
ded2 (1 {1).

sdzt yjory tamsm®@gRdldiass OV IsjSClstsdzd ¢ O, dz@Y shJ A& QL GisMEse tof i
stew fj ddw, BOcddlskznO, Ltsdo 1 [.

GEOLOGICAL-TECTONIC CONDITIONS, GEODYNAMIC POSITION AND MODERN
SEISMICITY OF THE EASTERN CAUCASUS

Magomedov R.A.
Institute of Geology Dagestan scientific center of RAS

The analysis of the fatdblock tectonics, development of geodynamic processes and modern seismicity, as well as
the results of our research to present the modern picture of the geodynamics and seismotectonic conditions of the Eastert
Caucasus. Compiled from: 1. A new schemeaottfblock tectonics; 2. General scheme of tectonic zoning with elements
of fault-block tectonics on the scale of 1:500 000; 3. Completed on previously developed scheme of development of the
Eastern Caucasus in the Alpine cycle of tectogenesis. The refudltisdies performed forecasting of zones of possible
earthquakes (PFE).

Keywords fault-block tectonics, geodynamics, modern seismicity, epicenter of earthquake, magnitude, zone of

PFE.
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dzdj HBSjRBBed2MStcets WikdHO®R] dzls O I tsfRGs@ditsicts? fiyOp g
sz fs¢0 jhj MmisOjlsthvH OdaRiedsd dedded diizits s L tsdzn d tots
(1&871) [13] Ismbsydz 2 s09aC¢0OL d 1 tjHCOOCOL! J nOfc
jdzdv L Bdzts? Ctster . [ shdasfls: L j dgdes? S tster Hdzw s
55 Cd3, O datscs N tisfjlsit€ o C OL + B 0dR.E0[ thitsdyis Bls ‘dzv 515 O R B y dat
dzj O h jets dz0 § dzOlsW tsted3j dedetsdz 6 § teyd dzm ¢ sd3 tsMdats o O dzo
Gtolzy j dzdv f dzOlsW stod3j dzdzts ¢ 5 WO LZsWZOC | séis s g dz€ ¢ v sTis fs1

HEYdetsGts YJ n dzO  Izee jjlsiiylsupd jor@ipss figy'ls o fridipdslds to-5 @k o J g\ Bt
Hsosets ftesedBO® d Hts 8 Cd&3 & t©0O2tsdzy sOMfdw. [ MO
HdMdzsyd tetso Odzdz’ d3d-Is sd@fp € OEFts ,f jdgBIcSL 52 ME s, Istojls
tcOMmistso .

ydtedL | fylstydsytd Osdf) edfd@L, , u’ﬁstswddzo[ {H] dz i tots
dzd j &3 | On-ff qgze Odzstc OH, Ctslstster 2 dzdh ! Is d ydz L On
Mlstso jtodzts dL o Jj Misdets dzdh ' Ists, ylsts d313h dztsfr]l'sJ Gts@dz‘
30 GCGEPSC dzOL T 90O BB jJ Cttodm dFste Mdijlowkz >k ftos e dB (¢
tcjLSB MBCteOh jdz (Hts 10 C€d3. ), MmMtsslse jlsMmilse j dedats o
Jlsmw € Hdzjodes?2 HBBojtwrndesmisd 65 Isdiflz dBBOdzsd?2 d -
s COLO My jd dish des?2 Istsdzisj H st ©OtdasHe St Is ¢ jlzdzts alz(p ¢
o Cdzt ydilsjdz' dets [ 3, 21 d Ht.] (tdfm. 1)
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tdfm. 1. yibdsedujmneéd?2 tOLEjL YjtejL [ Ocj flsodzh
(s [.s. sktBOdtsolkz, 1.¢. r1dBdtsealz, M HEY{ cddzj da
gisjffjd t5BdzOY Y dedzsfils dls s B Is  Yfsotisdi ¥ jzte ¢ dizd Sy d g Pdels
Cds@DOHC s5dz0C s dzj ded J , Stese J dzj L, LtetsL dw, HJ dzlzH C
Mtesjdzdj I M ydesets s0Oo0C0OLO d MbttOIsdecteOW dyj M¢
ftcOo ddzts, BBdzj j Htc] o ddgjo difizts tc tif HS'® j ate' - rogsHISIS 2@ f HN s d3
BsdzsH T 7.
Il sMmissydzr 2 s 0o € OB P tc jocHSiptEfde dz® Iptyj jddgig s S tliAs Is tste T 2
Isj tof j dzgsl sdzdze j tofyd d , CO¢ 1 lIsts dqd3gj dzs d3j Mlss dzO 1 O
BOdz! B3O (GH' ¢ j2MEBY) WPt MBI YPEBEBHtcdY ¢ j slsj ¢ I
Hj &zOr G Jj tsMmddsS dzd dzOdz! dz" = L sdz 1 sdz h set5 s GpsSsQuLdd ,?2
SO0 COL dzj Ydagys joatfojjde fiffdsddz € OC L Ists Jd3j dzs Bj Mists 2
1 OB ftetso jHjd OdzOwddhmidzd H5g Odzf2 d Y MG SEts
sOoCOLO, o© tjLizd O] SC(tkktttsets LOLKOBBISOdZO [ 1
yqdedzj IjSlhtsegjdzgjL O (tedfm. 2). 1HJM {JtojHMIsOs dzj dz
tcjeodtsdzO. [BNM jde" ipjsHIsHfiFlgs demsets s O COL O dz0OyOdztsfy!
ssmisd, O HOd dzgj2hd?2 fwHI jd&, MzHw s otLtcOMmiskz t
dz O3 mom®0b4 10 BBdz M j2 yoOfqlsd Ijtetcdlststedd, o Is
9 dzts o 9 ts iy lds@ O o did oyJj Iso J telsd ydetsy otcj BB oL 5B dzts9 C
i Oday dm@BGB tsdzj H J dzj ded v . J H dzOCfipv 1 ldstisde' C1 Hs OMf ts tafdeidote) tte
Mlsj ddydeted HEdzddz d ¢ Glctslaydo.ls 512 ts dndzedgOe fydos dzdzOw 6 j tsMls
iz fmdse j didz'dsy dej ded 2 .
dsotcj A3 dzdzOW Isj Clssdzdyd M Ovw MMEEzPBdpd kB OlzOo I B it
ZzO Ctsdzo jteGj dzlsdzs? GcteOdzdyy S Bdzlsddzj dzlsOdz! dzrf = dzd Ists
dzd j O3 d Mdzsy des?2 HjWBtedB3OyYydj2 o o jten dzj 2 dg®Odnts dtc @ad
odlsdw tjeddzO o SCtokzfdzr m WOLOR 1 MjGgzey) R OBist)is OC
G' dz' MSsRMS( BB tcd Mis)OdamCIs@j HY dzj 2 gkt gs@asCo A2 (s 2
[BlOLtso Odzdj MBotej g dedes?2 ME dzOH yOlstsmisd 1 smilstsn
JdzBotBOL ] MEC dZzOHyOlsmisd, o fjtedtsH L dOydls]j d' dzsc:
stster d3 MowL OO d ftor hjdadzOWY Mo tej d3j dzdzOW M 2 Md3
syYyoOetso OV L isdzO L Jdigdzj stewmjded?2 Htodktetsyj dzO € L tsdzj
MC s OB jdesds § 6de fzO§ ¢ sz ¢ dzig edzzdzdftsizadlr | to IOz tHALR 3"
fpw I cisVvdrdudimMédd d cjtsascdui Médd HOdzdzr 5 ¢ OF
dzdlf dzd C Olsd o dz" d3d tsfydztsy dzj dzd W 3, W Oyd Odf’ fiyletsR e dfrL 3 a4
dz’dz dB30OIs j tocd O dzts o3, f cmdadzdf o  d gtc s fiptz] wd ¢ Odmf v dzOtclzh j
WkzdzH Od3j dzls j |, sftejHjdzvweshdrn dBsLOdCE Bdsitsetet Ml
B3 ugidnC dj HOdzdzr | Odesd3Odz' detse s ff sdzv togf to 6 & Gifedzy € B s
Mz dge ©WOL dzd ydzsc s Etedsh waf L dzQ WP P izd s P g dzv & M  di3q
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SEDIMENTARY ROCKS ORPRIKUMSK PETROLEUMREGION AT DEPTHS GREATER
THAN 4,5 KM AND THEIR GEGCHEMICAL CHARACTERISTICS

Gadjieva T.R., Shulg®T.A.,Mjlikov M.M.
Institute of Geology Dagestan scientific center of RAS

Within the study area to identify the pattern of distribution of organic matter and bitumens in the sedimentary
formation of the transformation of the Mesozoic at depths greater than 4.5 km, and also definition of conditions of their
formation were conducted to study the changes in some geochimiceing indicators (TJ%; attBjgeniemineralogical
forms of iron) forseveral sections of exploration and appraisal wells that characterize different tectonic zones Prikumsk
petroleum province Daqill.

Key words bitumen, facies, organic matter, hydrocarbons, bitumens, organic carbon, chloroform, Triassic, Juras-
sic, Cretaeous, Carboniferous, Sandstone, clay, siltstone, limestone, pyrite, siderite.
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MONITORING AND FORECAST OF DANGEROUS GEODYNAMIC PROCESSESING
MEASUREMENT SYSTEMS OF DAMS

MarchukA.N., Marchuk NA.
Institute of physics of the eart®. Y. Schmidt, RAS

The work is dedicated to scientific research, according to the forecast of dangerous geodynamic processes using
measurement systems of dams. High degree of knowledge of the gdplegjEmotectonic conditions in the areas of the
sections of the waterworks, a large number of excited and natural earthquakes, long time series of regular observations,
resonating the role of highradient stress and pressure allow you to set the redhipietween the strong precursors,
parameters of the expected earthquake and the predicted time of the event.

Key words geodynamic processes, measurement systems, forecast, dams, hazardous geological processes.
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PALEORECONSTRUCTION GEODYNAMIC PROCESSES OF CARBONATE COMPLEXES OF
SOUTHEASTERN CAUCASUS

Guseinov S. M., CherkashV. I., Yusupov R. A.
Institute of Geology Dagestan scientific center of RAS

In this paper, new views on the formation of carbonate complexes of the greater Caucasus on the example of
analysis of their interaction with the underlying clastic sedimentseofowerhermiddle Jurassic and their attachment to
strictly certain parts of folded structures of the greater Caucasus. It was shown that carbonate complexes of the upper Ju
rassici Cretaceous formed around originated in the collision processes dléamt], opposite the present Central Cauca-
sus, in the shallow sea basin, which gradually increased to collisional processes retreated to tedatid South
East and Nortftast and SouthVest. While in the coastal strip was formed organogelaistic limestones, which to the
North-East and SouthVest has varied over deep differences. The modern formation of folded structures and radiogenetic
processes in the Eastern Caucasus within Dagestan are connected with sladleaitisional processes ofature
postmessage age.

Keywords Central, SouttEastern Caucasus, the lesser Caucasus, anticlinoria Main and Lateral Caucasian ridges,
carbonate complexes, marginal sea, and skladkoobrazovaniem radiogenetic processes, the ramp folds.
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and induced seismicity region of the Ratan wedge, as well as some forms of manifestations of exogenous processes:
landslides, mudflows, landslides etc.
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