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CTPYKTYPBI JIATEPAJIbHOI'O TEYHEHUA
CEBEPO-BOCTOYHOHU YACTH
BOCTOYHO-EBPOIIEUCKOMU IUIAT®OPMBI.

Cratba 1. Oco0eHHOCTH re0JJOrH4eCKOro CTPOeHHs,
CTPYKTYPHble nmapareHe3nl (pyHIaMeHTa

C.10. Koaoosasicnuti

['eonornueckuit uucrutyt PAH, Mockea

[Toctynuna B penakuuio 20.04.11

B npeaenax loro-poctounoit KpaeBoi yacti BanTuiickoro wurta BbisIBACHBI JOMTOXHUBYLLIHE
CTPYKTYPHBIC MaparcHe3bl, KOTOpbIC GOPMUPOBATHCE U MCPHOLNYCCKHM MOAHOBISIMCHL C MAJICONpC-
TCPO30st 10 HEOTCKTOHMYCCKOrO 3Tana pa3BUTHs TCPPUTOpHHU. KuiemaTHuecKHe Aaliibic MOKa3bl-
BAIOT, UTO B KOlLE MaJE€ONPOTEPO30sl B Pe3yNbTaTe BCTPEUHLIX MepeMelleHHi KPHCTAIIHYECKHX
macc Boanosepckoro maccusa u beromopcko-JlaniaHackoro rmosica paciiofloKeHHbIE MEXAY HUM 1
Na’aconpoTepo3oickie TonM BeTpeHOro mosica MCMBITAIM TCKTOHHUYCCKOE CKYYMBAHUC W BbIXKH-
MaHue B 10ro-BOCTOMHOM HanpasncHuu. CXoaHasi KMHEMATHUCCKash TCHACHILLMS MPOSIBMAACH W HA
Bosee mo3aHMX MAATGOPMEHHBIX 3TaMaxX 3BOMIOLMK AAHIOH TEPPUTOPUH, YTO OTPA3UIOCh B OCO-
OCHHOCTSIX CTPOCHUSI BbicTyna BetpeHoro mosica, oBpa3syiouICro MIMTONOTOK MOpod (hyHIAMEHTE,

HCMBITABLUKX JATCPAABHOC TCKTOHHUCCKOC TCUCHMUC Ha 10r0-BOCTOK.

Kaiouesgusie caosa: (t)_\’HB.HMCHT. CTPYKTypa, KHHEMATHKA, JaTtcpaibHOC TCHYCHHC, BocTtouHo-Esg-

ponciickast niatgopma.

B Hacrtosiee BpeMs HaMeTuJach HeKoTopas He-
COMMACOBAHHOCTb MEXAY TEKTOHHYECKUMU PEKOHCTPYK-
UMAMM, OCHOBAHHBIMH Ha KJACCHUECKOH TEKTOHHKE
MJIMT, K pa3paboTKamu B 00J1aCTH BHYTPHUILIMTHON TeK-
TOHMKHM. B MNeHTTEKTOHUYECKUX MOAENSIX MUTOCHEPHDBIE
MJIUTBl paccMaTpMUBAIOTCS B KauyeCTBE MOHOJMTHBIX
CTPYKTYP, MCHbITHIBAIOLWIMX 3HAYMTE/bHLIE JlaTepasib-
Hble mnepemMelleHusi 6e3 CyllecTBeHHbIX npeobpa3oBa-
HWUI BHYTpeHHel MHPpacTpyKTypbl. B cooTBeTCTBUM C
9TUM AKTUMBHbIE FPAHULLI TEKTOHUYECKMX MAMT (KOJ-
JIM3UOHHBIE MOsiCa, 30HbI CIIPEMHIA U 1p.) MPUHKUMA-
I0OTCSl B KAQYECTBE [ABHbIX UCTOYHUKOB M aTTPaKTOPOB
TEKTOHUYECKUX TPOLIECCOB, M, €CTECTBEHHO, MMEHHO
OHM [IPHUBJIEKAIOT OCHOBHOE BHHMAaHWE MCCJIEIOBATE-
neil. OgHako B mocjieqHee BpeMsi Bce OOJblle MOSBIISA -
€TCA JAHHBIX, OTPAaXaLMX BHYTPEHHIOI OOBEMHYIO
(3D) moaBUXHOCTb NUTOCGHEPHBIX MIHT, B TOM YMUCIE
C ApeBHEH KOHTHMHEHTAJIbHOW Kopoi. Ha ocHoBe pas-
JIMYHBIX METOAOB MccieaoBaHU Obl1o Moka3zaHo, 4TO
npeobnajatouieil (GopMOi BHYTPHUIUTUTHOTO TEKTOrEHE-
3a SIBASIIOTCS TOPU3OHTAJbHbIE MTEPEMELLIEHUS B Mpeae-
Jlax pa3IU4YHbBIX CA0EB TEKTOHUYECKU PACCIOEHHONH 3eM-
HOi Kopbl U BepxHeir MaHTuu (Konm, 2005; JleoHos,
2008; Jleonos, 1993, 1995; Cum, 1996). DTt maHHbIe
He MpoTUBOpeyaT r10DOaNbHOM KOHUENLHU [JIMTHOrO
MOOMIN3MA, A CYLLUECTBEHHO €€ IOMOJHSIOT, NpuaaBas
€il XxapakTep TEKTOHUKH 0OBEMHOrO TEYeHHUS.

BocrtouHo-Esponeiickas niaardopma (BEIT), nau
cyOnauTa, SIBASIETCH OAHUM W3 BaKHEHLINUX OOBLEKTOB
uccnenoBaHuii BHYTPHUIJIMTHOH TEKTOHUKKU. Marepua-
Jibl [0 aHANU3Y MOJEH HAMpPSXEHUH U CEACMUYHOCTH,
CTPYKTYpPHble U OOLUETEKTOHUYECKHUE NOCTPOCHMS JIer-
X B OCHOBY MpeaCTaBJeHU! O CYLUECTBEHHBLIX Ie-
bopmauuax 3Toit cyGNAKTLI B CBA3M C FOPU3CQHTANL-
HbIMU TEPEMELLEHUAMH U B3aUMOAEUCTBKEM CO CMEX-
HBIMU MOABMXHBLIMK mosicamut ¥ nautamu (Komm, 2005;
KponotkuH, Edpemos, 1993; Jleoros, 1997, Cum, 1996).
Mccnenosanust B ceBepo-BocTouHoit yactu BEII, Bxkmio-
4asi 10ro-BOCTOYHYIO YacTb baaTuiickoro iuura 1 npu-
nAeraioulyto obwMpHyo obnacth pasBuTusl naatgop-
MEHHOIO 4exJja, MO3BOJIMIH BbIIBUTL BECEMa CIIOXHBI
aHcaMmOJib CTPYKTYp, CBSI3aHHLIX C JaTEpPaJIbHbIMK Me-
peMeLUEeHUSAMM reoMacc M HMMEIOLIMX [IOJITOXHBYLLMIA
xapakrep pasButusi (3bikoB M ap., 2008; Kosomsx-
Hblit 1 ap., 2007; Konoasixubiia, 2010). O6beMHast no-
NBUXHOCTb KOHTMHEHTANbHOH KOpbl B 3TOil 00gaCTH
HaxoAMUT OTpaxeHue B (POPMUPOBAHUM PA3HOPAHTOBbLIX
CTPYKTYPHBIX aHcaMOneil 1 rapareHe30B: KPYIMHbIX CTPYK-
TYp JaTepajbHOro MNepeMelleHUs U CIABUTOBLIX 30H,
CKJIaguaTo-pa3pbiBHbIX HapylleHUIt U pUdTOB, a Tak-
XK€ pa3MYHBIX ME30- U MUKPOCTPYKTYpP, MPOHHU3bIBA-
IOIIMX KPHUCTANNMUECKUi (pyHAaMEHT U niaaT(opmeH-
HbIA 4eXOJl.

B HacTosiliee BpeMs MMeeTCs paa npobaemM, Kaca-
IOWMXCS, B 4aCTHOCTHU: |) aHanu3a xapekrepa nepe-
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meweHuss BEI (kak MOHOAUTHOU MAM MOCTPOEHHOIA
M3 MO3auKK OJ0KOB CyOMaMThl); 2) U3yUeHUS] BHYTPH-
NAMTHBIX CTPYKTYPHLIX aHcambieid, CBSI3AHHbLIX C rO-
PHU30OHTAJbHBIMU MEpeMeLleHUAMU; 3) oOCyKaeHHs Be-
CbMa AMCKYCCHMOHHBIX MEXAaHW3MOB Mepejaud Harmpsi-
XEHHUI1 OT aKTUBHbIX TPAHML MJUTHI B €€ BHYTPEHHUE
obnacTv Ha MHOIME COTHHU KMNOMETpPOB. PelieHue 3THX
3aja4 TpebyeT HapallMBaHUs Ga3bl re0Joro-CTpYKTyp-
HbIX HAHHbLIX, MPEX[IE BCEro Ha OCHOBE HWCMOJL30OBA-
HHUSl COBPEMEHHbIX METOAOB uccaeaoBaHuil. Hosble
CTPYKTYPHO-KMHEMATUYECKUE NAHHBIE, MOJYYEHHBIE 151
ceBepo-BocTo4yHOi yactu BEIl, nossonsitoT nponauTh
CBET Ha HEKOTOPbIE M3 MOCTABJIEHHLIX Bbllle MpPoO-
nem. OBHapyxeHHble 31eCh B nopoaax (yHaaMeHTa W
yexya nedopMaUUMOHHbBIE CTPYKTYPbI, MPOABIEHHDIE
Ha OOMbIIOM yAaJieHUU OT aKTUBHBLIX FPaHUL CYOMIU-
Tbl, MPEACTABAAIOT cOOON (PeHOMEH, M3YUYEHHE KOTO-
poro MMeeT 0o/bLIOe 3HAYEHME s BHyTle’l.ﬂHTHOl‘/{
TEKTOHHUKH.

MeTtoauyeckue acneKTbl KHHEMATHYECKOr0 aHa/IM3a
nAaT(OpMeHHbIX CTPYKTYP

O6uwas MeToAMKa CTPYKTYPHO-KHHEMATHYECKOTO
aHanau3a paccMoTpeHa B padorax (Hanmer, Passchier,
1991; Hatcher, 1995). OHa npotna ycrneuiHoe TecTHpo-

BaHUE MPU M3YYEHUH CIOXHOCK/IAAYaThIY. NOKeMOpPHIi-
ckux komruiekcoB bantuitckoro wura (KonomsixHbiii,
2006). OnbIT HcenenoBaHuit NIAaTGOPMEHHBIX CTPYKTYp
Mokaszaj, YTO OCHOBHbLIE MOJIOXKEHUSI ITOH METOMAMUKHM
MOrYT ObITb UCMOJb30BaHbI U MPU U3YYEHUW AUCIOKALIMI
nauTHoro uexna (KononstxHsiii, 2010).

B nmpouecce uccienoBaHUi UCMOJIb30BalHCh METO-
JIbl AUCTAHLIMOHHOTO W3Y4YEeHUsI CTPYKTYD Fa OCHOBE fe-
wudprposaHusi LHQPPOBLIX KapT peabeda u a3pokoc-
MOCHUMKOB. M3 MHOXECTBA BbIsSIBJIEHHBIX JIMHEAMEHTOB
BbLIGUMPAIUCh CUCTEMBI HAPYLIEHUH, UMEIOLLIUE CBS3b C
BbIpa)KEHHBLIMH B CTPATOM3OTHIICAX CTPYKTYpaMu yexa
W (yHOAMEHTa, a TaKXe MPOsiBJIEHHbIE B KOH(pUrypa-
UMK TPAaBUTAUMOHHBLIX M MarHUTHbIX noneit. pensa-
pUTEIbHAs KHHEMaTHuecKast MAeHTUdUKauus Hapyiie-
HWMIA NpPOBOAMJIACL HA OCHOBE aHANMU3a CTPYKTYPHBIX
pucyHkos (no mMetoauke (Konm, 2005; JlykbsiHos, 1965)).
Pe3ysibTaTsl AMCTAHLIMOHHOIO aHa/lM3a YTOUHSAJIWCH Ha
OCHOBE MOJIEBbIX HCCIELOBAHUIA.

[Mo pesyabraTam MosieBLIX paboOT Mt KaX oM ToY-
KW HaOmoaeHUH cTporanch obobuLalolme aMarpaMmbl,
OTpaxatolUMe MPOCTPAHCTBEHHbLIE COYETAHHUSI CTPYKTYP,
Cpeau KOTOPbIX BbISIBISJINCH KHHEMATHYECKU COI1aco-
BaHHbIE COOOLIECTBa, 00pa3yiolliMe eaWHbII MapareHes.
Becbma uH(OpMATHBHBIMU ObUTH CUCTEMbI TPELUMH, CO-
CTaBASIOUIME 30HBI CABUroBbIX AecopMaruif. O6bIuHO
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Puc. 1. CxeMmsl,
A — xnaccubuKauuoHHas cxema “ckonos Punens” (agantuposaHO M3
XKEHHbIX CTPYKTYP A PalIM4YHBIX CErMEHTOB M Ma

MOACHAIOIIME TMPHHLMIMBI KMHEMAaTHYECKON WMHTEPMPETALMHM CTPYKTYPHBIX MaparcHe30B B 30HaX COBUIrOBbIX Aedopmauuit.

(Kpanusnep, 1986)); B — npocTpaHCTBEHHbIE COOTHOLIEHHA COMpS-
cluTabHBIX YpOBHEH MNpPOABAEHMS CABMIOBBIX 30H:

1 — casury; 2 — B3bpockl W Haasuru; 3 — c6pockl; 4, 5 — CTPYKTYpbl cxXaTust (4) u pacTsaxenus (5); 6 — otpuiBsl; 7, 8 -— HanpaBaeHUS

casurosbiX (7) u TaHreHuManbHeiX (8) mepemelueHuit; 9 — OpUeHTHPOBKA [AaBHbIX ocelt medopmauuu. Byksel Ha cxeme: L, C —

rNaBHbIE

marucrpanbHeie casurd; R, P — Bropuunble (onepsiouine) CUHTETHYECKHE CABMIM M ckKoibl; R, X — BTOpDHYHBIE AHTHTETHYECKHE CABHIH;

T — CTPYKTYpBl pacTsxeHHsI (OTpLIBbL);

F, S — crpykrypnl cxatus (cknanku (F), cnanuesarocts (S) u ap.,
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yIaeTCsl BbIIBUTb 3aKOHOMEPHBIE UX COUETAHUS B BUIE
IaBHLIX MarucTpaisHbix HapyeHuid (L wan C) 1 BTO-
PHUHBIX OMEPSIOWMX TPELUMH: CHHTETHUYECKHX (CKOJIbI
Punens R, P) u antutetuueckux (R’, X) ckosios, Tpe-
wuH otpoiBa (T) u cTpykTyp cxarus (F, S) (puc. 1, A).
[TpocTpaHcTBeHHAS MO3ULIMA AONOJHUTEALHLIX CTPYK-
TYP B Pa3/IMUYHbIX CErMEHTAX [VIABHOTO C/ABUTAa MEHSET-
cs. Ha yuacTkax 3aryxaHusi caBura 9T HapylIeHHs! 00-
pPa3yioT CTPYKTYPHbLIH PUCYHOK THMa “KOHCKHH xBoCT”
C 3aKOHOMEPHDLIM COYETAHUEM CTPYKTYP CXKATHUSI U pac-
TSXKEHUS JTMOO MOSIBASIIOTCSI paaAuaibHO-KOHLEHTpUYE-
Ckue cuctembl TpewnH (puc. 1, b). CermeHTbl u3ruda
M KYJMCHOrO HaACTpaMBaHUsl CABUIOB COMPOBOXAAIOT-
Csl TIOSIBJIEHHEM CMbIKAIOLUMX MOCTHUKOBBLIX CTPYKTYp
CKATHA M PaCTAXKEHUS], B YACTHOCTH MHHUMyA-anap-
ToB. Habatonenusi Ha Me30- M MUKPOYPOBHSIX M03BOSAIOT
BbISBUTL CTPYKTYPbI, COUETAHUE KOTOPLIX OTJHMUAETCS
ACMMMETPUE, MO3BOJISIIOLLEH ONpeaeanTh KUHEMATUKY
HapylueHust. Cpean BaKHEHLIMX KMHEMATHUECKHUX MH -
IMKATOPOB MOXHO OTMETHUTb Makpo- U MHKpo- C—S-
CTPYKTYPbl MHJIOHUTOB, Pa3JMYHbIE BHAbI POTALUOH-
HBIX CTPYKTYP, ACHMMETPHUYHO MOCTPOEHHbIE 30HbI pac-
CJAHLEBaHMSI M PA3IMH30BAHMSI, CKOJIOBBIX M CKJlaaya-
TbIX AeopMaLMii, @ TAKXKe psifl APYrHX MI0CKOCTHBIX
W JIMHEHHBIX CTPYKTYP (puc. 1, B).

[Tpu U3y4eHUH KMHEMATHUKH OTAEbHbBIX TPELHH U
CABUIOBBIX 30H BBLICOKOIO MOPSIAKA MCMOAbL30BACH
KOMITJIEKCHBIA MOAX0/A, BKJIOYAOIWMWNK Hab i0AeHUs 3a
CMELLUEHUSIMU CTPYKTYPHbBIX pernepoB W M3ruboB Mioc-
KOCTHDLIX CTPYKTYDP BAOJb CMeCTUTeNEH, Mopdonorueii
C—+S-CcTpyKTyp M 3epKaJl CKOJMIbXEHUsI, a TAKXKE 3a Xa-
PAKTEPOM ACHMMETPUH CTPOEHMA 30H AMCIOKALIMIA.
Cratuctuueckast 06paboTka JAHHBIX MPOBOAMIACHL C
MOMOLLBIO CTPYKTYPHBIX AMArpaMM, OTpaXaloliuX [aB-
HbIE KHHEMATHYECKHE OCODEHHOCTH OTAEJBLHLIX Cer-
MEHTOB 30H AHcAOKaUMit. MTOroM AMCTAHLIMOHHBIX W
NMoJeBbIX HabMOAEHUIT ObIIM CTPYKTYPHO-KHHEMaTHYe -
CKME CXEMbl, HA OCHOBE KOTOPbLIX MPOBOAUJAMCH AMHA-
MUUYECKHUE MOCTPOCHMSI.

O6wme 0cODEHHOCTH re0IOrHYeCKOro CTPOEeHHs
ceBepo-BocToYHOH yactu BEII

PaccmarpuBaeMasi TeppUTOPUS OXBATbLIBAET Kpae-
BYIO I0r0-BOCTOUHYIO YacTb banaTuiickoro wmra u cMex-
Hyl0 00JacTh pacrnpocTpaHeHUs ocankos uyexaa Pyc-
ckoii niargopmel (puc. 2). 3aech OTUETAHBO 000COO-
JIEHbl TPpU CTPYKTYpHbIX 3Taxa ([ocynapcTBeHHasl...,
2000a, 6). B npenenax ro-soctouHoi yacru bantwuii-
CKOro LWKWTA MOpPOAbl HHXKHEro 3Taxa (dyHaameHTa)
00pasyloT ABe [NaBHbIE TEKTOHHYEeCKUe obnacTu: Boa-
JI03epCKUit MacCcHB (I0TO-BOCTOYHAsl YacTs Kapesbcko-
ro MaccuBa), CIIOXKEHHBIIH apXeWCKUMHU TpaHUT-3elIe-
HOKaMEHHbIMM KOMIUIeKcaMu, WU benomopcko-Jlan-
JMAHACKMUIA M0sIC, B CTPOEHHHU KOTOPOro mnpeobiaafgaroT
noaMmeTamop@uueckme rHeiicel U ampuboaUTH HEo-
apxesi 6enomopckoii cepuu (Konomsikuoiit, 2006; Cbi-
ctpa, 1991). MUx pasnensieT cl0XHO MOCTpOEHHAs TEK-

4I\f56

Puc. 2. CxeMa TEKTOHHYECKOrO CTPOEHMSI CEBEPO-BOCTOYHOM YacTH
BEIT (coctasaeHo ¢ ucnonb3osaHuem navublx (banyes, 2006; INocy-

— .

napctseHHasi..., 2000a, 6; Yamos, 2005)):
| — nokeMGpuiCcKHi (yHUAMEHT; 2 — MaIeonpPOTEPO3OHCKHIA KOLIH-
JHOHHBIH nosc (noa yexiom Pycckoit ruiardopmbl); 3 — pudeiickue
ap/lakoreHbl; 4 — BepXHEBEHACKMH — (aHepo30NCKHUH OCano4HbIH
4exo; S — pa3spsbiBbl; 6 — yyacTok neTaibHbIXx pabor. Byksel Ha cxe-
ME: 30Hbl AMCIOKAUMIA KM cucTeMbl aBaakoreHoB: CP — CpeaHepyc-
ckasi, bJl — benomopcko-Asutckas; 6aoku: JAC — dsuncko-CyxoH-
ckui, BI1 — soictyn Berpexoro nosica; Op — OpuuiHckas BriainHa;
TIT — lNpeatumaHckuid nporub

TOHHYeCKas CTpyKTypa BeTpeHoro nosica, obpa3sytouas
OINHOUMEHHDbII FOPHLIIH KPSIXK M CII0XKEHHAs Maleornpo-
TEPO30HCKUMH BYJKAHOMEHHO- OCANOUHBLIMH TOJLLIAMH.
[TpoTtsikeHHOCTL 3TOrO nosica npesbiiaer 250 kKM npu
wupuHe ot 10—30 kM Ha ceBepo-3anaze U 10 80 KM
y IOro-BOCTOYHOIO €ro OKOHYaHWs, rae oH obpasyer
rOPU30HTANTbHbBIA BLICTYN (yHIaMeHTa B 0061acTbh pas-
BUTHSI uexaa Pycckoit naatdhopmbl (B nanbHedtem —
BLICTYN BerpeHoro nosica).

CpenHuil CTPYKTYPHBbIIt 3TaX [pPEACTaBAeH Tep-
PHIEHHLIMU KOHTHHEHTAJILHBLIMU OTIA0XKEHUSIMU pudest
M HUXXHEro BEH/a, 3aro/IHSIOIMMHA CUCTEMbl TPabEHOB
CpeaHepycckoro U benomopcko-/IBHHCKOro aBJjlakore-
Hos (banyes, 2006; Yamos, 2005; Bogdanova et al.,
1996) (puc. 2). Pudeiickue rpabeHooOpasHble CTPYK-
TYpPbl KYJWCHO HAACTPAMBAIOT APYr Apyra, HCMLITHI-
BAIOT CMELUEHMS MO MOMEPEYHLIM pa3jioMaM U B LE-
JIOM 00pa3yloT CUCTEMbI JIMHEUHBLIX TPOrDB, pa3acieH-
HbIX BbICTYmamu (yHaameHTa. B ocHoBaHuM pUdEHCKHX

TpaOeHOB nopoabl PyHAAMEHTA MOABEPXK2HbI AECTPYK-

UMK M KaTakjasy, uTO [OATBEPXKAAETCH pe3yabraTa-
MU OypeHHsi U CeMCMHUUYECKHMH TAHHBIMHM, MOKa3blBa-
IOLIUMH CHHKEHHE 3HAuYeHUit ckopocTeit Vp B KpHC-
taaanyeckux komrmaekcax (locynapcrBedHas..., 2000a;
Yamos, 2005).

Ocanku naatopMEHHOrO 4ex/a, COCTaBJSIOLNE
BEPXHUI CTPYKTYPHBIH 3Tax, ¢ M1yOOKIM pa3MbiBOM
MepeKpLIBAIOT M 3aMeyaTblBAOT CTPYKTYPb! DyHIaMEH -
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Ta U pUdeickux aprakoreHoB. [1o3QHEBEHACKON TpaHC-
rpeccueil HauMHaeTCsl rUIaThOPMEHHbBIH 3TaMm 3BOIOLIMK
BEII, B npouecce kotoporo Ha (poHe OcaaKOoHaKorIe-
HUsl chopmupoBannch, MockoBckasi © MeseHckasi cu-
HEKJIM3bl, & TAKXKEe psiA AOMOJHUTENLHBLIX CTPYKTYp. Co-
rmacHo maHHbiM (lapeuxwuit, Haropuwiit, 2006; locy-
napcteeHHas..., 2000a), B CTpOEHMH 0CAAOUHOTO Yexsa
MOCKOBCKOI CMHEKJIM3bI YHaCTBYIOT Y€TbIpEe KOMIIEK-
ca: BepxHeOalkanbCKUU (BEpXHUH BEHA — HMXKHHUM
KeMOpuit), KaneaoHCKUM (CpeaHUit KEMOPUI — HUXKHUN
CUAYp), TEPUMHCKMIA (1€BOH — HMXHMUKH TpHUac) U pe-
AYUMPOBAHHbLIH KUMMEpPHUICKO-anbnuitcKnit (cpeaHsis
topa — Meq, HeoreH — kBapTtep). CyMMapHasi MOLLUHOCTb
MAUTHBIX KOMIJIEKCOB B Mpeaejiax paccMaTpUBaeMoM
obnactu nocruraet 2—3,5 km. Bce oHM pasmeneHbt no-
BEPXHOCTSAAMHU PErHOHA/bHBIX HECOTNACHi M MepepbIBOB
B OCAIKOHAKOM/ICHHH, COMOCTABMSAEMbIX C ITalMaMH KpyTi-
HBIX TEKTOHMUECKUX MEPECTPOEK.

B cTpoeHHH Kaxa0ro KOMMaeKca OTMEHAIOTCS MpH-
3HAKH KOHCEAHMEHTALMOHHOrO (hOPMHUPOBAHMS JTOKAb-

HbIX MOAHATHI W MPOrUGOB, UTO HAXOAUT OTpPaXEHUE
B CYLLECTBEHHbIX BapHaLMAX MOLIHOCTE OCAaaKOB M
NosIBJAEHUM JIOKA/IbHBIX MOBEPXHOCTEH pa3MbiBa M Me-
pepbiBa B ocaakoHakonueHuu. Haubonee cyuectBeH-
Hble BapuallKK B CTPOEHUM UEXJIA OTMEYAIOTCA B Mpo-
CTPAHCTBEHHOI CBSI3U C KOHCEANMEHTALUMOHHBIMU CTPYK-
TypaMu pasHoro pasra. [lpumepaMu Takux CTPYKTYp
SIBJSIIOTCH MHBEPCHOHHBIN PblOMHCKO-CyXOHCKHI Me-
raBaj, pa3BHTbIi B Ocagkax 4exja U BEHYAIOLIUA pH-
(eiickue rpabeHsl ceBepo-BoCTOYHOM yacTA CpenHepyc-
CKOro apjiakoreHa, a Takxe BbicTyn BeTpeHoro mosica
Ha 0ro-BocToYHOi okpauHe bantuitckoro wra (Ta-
peuxuit, Haropubiit, 2006; KonoasukHblit u ap., 2007;
Konoasxubiit, 2010; Haropubiit, 1990).

CrpykTypHble napareHe3sl (ynaamenTa

JetanbHble CTPYKTYPHbIE MCCIEA0BAHUST ObIAU MPO-
BeleHbl B npeaesiax BeTpeHoro nosica U oOpaMasiioLux
ero apxeickux Kommiaekcos (puc. 3). CornacHo reoso-

407s.4.

o N
(L\, beaoe mope - SJI.“ 00
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Puc. 3. eonoro-cTpykTypHasl cxema lOro-BOCTO4HOH OKpaWHbl BanTuiickoro 1uura:
1 — apxei#icKue rpaHMT-3e/I€HOKAMEHHbIE KOMMIEKCH Boano3epckoro MaccuBa; 2 — apxefickue rpaHuTorHeiicsl Benomopcko-Jlanianackoro
nosica; 3 — NaneonpoTepo3oHCK1e BYIKAHOrEHHO-0CAN0YHBIE TOMIUM; 4, 5 — 0CANOYHbIE KOMILIEKCHl YEXa BepXHEBeHACKOro (4) W naseo-
3o#ckoro (5) Bolpacta; 6 — caBUrM M BaGpococaBUrH; 7 — HaaBUry; § — OPUEHTHPOBKA IaBHbIX ocedt aedopmaumy; 9, 1C — HanpasneHus
casuroseix (9) v tanreHuMansHbix (10) nepemewenuit; 11 —HanpapneHue BpawieHHsi. Posbi-aMarpaMMbl MOKa3blBAIOT Pe3y/NbTaThl CTaTHCTH-
yeckoit 06pabOTKHM 3aMEpOB OPMEHTMPOBKM Da3pblBOB MTPEWIHH B nopopax (yHnamenra (I) u yexna (1I)
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ro-reo(u3MuyecKMM JaHHbIM, HAa 3TOM YUACTKE TOJLUM
6e/IOMOPCKHMX THEHCOB HAaABUHYTbLI Ha MajeonpoTepo-
30/CKME KOMIJIEKChl BeTpeHoro nosica mo 30He ray-
OMHHOrO HajaBMra, MOrpyXaloUerocs Ha CeBepo-BOC-
Tok (locymapcTtBeHHast..., 20000; [nybunHoe..., 2004).
B coBpeMeHHOI CTPYKType 3TH COOTHOLUEHUS OCIIOX-
HEHbI Pa3BUTHEM KpyTOMajalolleil 30HbI CABUIOBBIX AMC-
JIOKaUMit, KOTOpas B LUMPOKOH monoce (COTHH METPOB)
00ycnoBAMBaeT pPa3BUTHE CyOBEPTUKAJILHBIX CUCTEM pac-
CNIAHLEBAHUSl M Pa3/IMH30BAHUS NMOPOA U OOLIee JTUHEN -
HOE O4YepTaHUE CeBEPO-BOCTOYHOM rpaHuubl BeTpeHoro
nosica (puc. 3). Hanpotus, B npenenax oro-3amnaaHoro
OopTa 3TOi CTPYKTYpbl MaJI€0NpPOTEPO30ICKKE TOJILLH
MCMBITBIBAIOT AYroobpa3Hbie U3rubbl B MJaHe, YTO HaM-
fosiee ApKO BbIPa)KEHO B LEHTPAJIbLHOM M CEBEPO-3a-
MaJIHOM CErMeHTax Mosca, UCMbITABLIMX 3aMETHbLII ne-
pexuMm 3a cueT obwero BblaBMIraHus Bomnosepckoro
MaccuBa Ha ceBepo-BOCTOK (KonoasikHsbiit u ap., 2007).
[maBHas cucrema nyrooGpa3HblX CTPYKTYp Oeper Ha-
yajlo ot nyroobpasHoro u3ruba [loBeHeukoro 3anusa
Otexckoro o3epa. [lanee oHa npocieX1BaeTCa Ha ce-
BEPO-BOCTOK B M3rMde TEKTOHUUYECKHX OPHUEHTHUPOBOK
FHEHCOBMAHOCTH W MJOCKOCTe pa3pbiBoB Boasosep-
cxﬁ')ro MacCHBa M HaKOHEL MPOSIBJASIETCS B MOAKOBO-
00pasHLIX B MJaHe CUCTEMaX HapyLUeHW LEHTpaib-
Hoit yacTu BeTrpeHoro nosica. Ha 1oro-soctok oT 3TOM
AYroodpasHoil CTPyKTypbl 006JaCTb BBIXOAOB TOPHBIX
nopoa BeTpeHoro mosica yBelMYMBAETCA B HECKOJBKO
pa3, focTdrasi WUpHUHb okono 80 kM. 3pmech maneo-
NpPTEPO3ONCKHUE TOALUM YHACTBYIOT B CTPOCHUH KpYIl-
HOIO FOPU30HTAMLHOTO BLICTYNA (PyHaaMeHTa (BBICTYN
BeTpeHoro nosica) mo HanpaBAeHHIO HA IOro-BOCTOK,
B 00/1aCTb pa3BUTHsI OTAOXEHH{T Yyexna Pycckoit maat-

(opmsbl (puc. 3).

ACBLIC CIBHTI

Ha, IBHT

a3. np
195-180".790"

B npeaenax BeTpeHoro nosca obHaxaloTcs rnpe-
MMYIIECTBEHHO MAaJIE0NpPOTEPO3OICKHUE KOMATUUTOBBIE
6a3annThl OMHOMMEHHOW CBUTLI, COCTABSIOUIUE TAKXKE
3HAYMTENbHYIO YacTb ero paspesa ([ocymapcTseHHas...,
20006). JaHHble 0Opa30BaHUs MOABEPXEHDLI 3€JI€HOKA-
MEHHbIM MpeoOpa3oBaHUsIM W HEPABHOMEPHO MpOSAB-
JIeHHOMY MeTaMopGhHU3MY 3e/IEHOCIAaHLEBOIH (auun. Me-
TaMOpGU3M CBA3aH C 30HAMH CHHMETaMOp(HUECKUX
HapyLIEHUH, B Mpeaesiax KOTOPbIX OTMEYAETCsl pacciiaH-
LUeBaHUE — pa3IMH30BaHWE TIOPOA WU MOSBASIOTCA Xa-
pPaKTEpHbIE AMHAMOMETAMOP(HUUYECKHE TEKTOHMTBHI —
AKTUHONUT-X/JIOPUTOBLIE CAAHLIbI, KBapU-XJOPUTOBbLIE
METACOMATHUTbl, OKBAPLOBAHHbIE, 3MUIAOTHUIUPOBAHHLIE
u KapOGOHATU3UPOBAHHBIE KATaAKIa3UThl 1 61aCTOMMIIO-
HUTbl. OOHapyXXeHHE B 30HAX AUCIOKALMY AMHAMOME -
TaMOp(UUECKUX TEKTOHHUTOB 3€JIEHOCIAHLEBOM (halliu
M CBSI3AHHBIX C HUMKU CTPYKTYP XPYMKOMJIACTHYECKOM
nedopMaLmrK NOCyXKHJI0 OCHOBAHUEM ISl BblAENEHUS
CMHMETAaMOP(HHUYECKHUX CTPYKTYPHO-KHHEMATHUYECKHX MNa-
pareHe3os cBekoeHHcKoro 3Ttana (1,9—1,8 mapa net)
(KonoastxHsiit u ap., 2007).

B uesnom TekToHHMueckuii ctuas BeTpeHoro nosica
[peanoripenensieTcsi CHCTEMOi CMHMeTaMop¢hHUecKHUX pa3-
PBLIBHBIX HapylleHUil, o0paMJ/sIOLIUX pPa3HOPAHTOBbLIE
JIMH30BUAHbLIE MACCUBLI OTHOCUTENLHO cradonedopmu-
POBaHHLIX Mopod. HapylweHHsi npociexuBaioTcss Ha
MHOTME KHIOMETPbl M UMEIOT LUMPHHY OT MEepBLIX OO
HECKONbKHUX COTeH MeTpoB. OHM MOCTpPCEHbI U3 TyC-
TO pa3BUTHIX MOJIOTHX M KpYTOMAAAIOIIHX pa3pbiBOB
BBICOKOTO MOpsifika, 00pa3yloKX JTHH30BHIHO-METENb-
yaTble U pOMOOBHUAHO-OJIOKOBbIE CHCTEME! (pHC. 4, A).
LBbl 2THX pa3pbiBOB MO0 MpeAcTaBACHBI Y3KMMH
(1—5 cMm) 30HKAaMHM cKajablBaHUSI ¢ Mpocedykamu Onac-
TOMHJNOHUTOB, NMOO COMPOBOXAAKTCSA pacclaHLUeBa-
HUEM M TOHKUM pa3jMH30BaHHeM 0a3UTOB C MosBJe-

Ha, IByr

Ha . is1ropble
ALY I TICKCHI
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2
3
4

Puc. 4. A — reonoro-cTpyKTypHbI# pa3pe3, WLTIOCTPUDYIOLUMI CTPOEHHE 30Hbl COBMIO-HAABMIOBRIX OMCNOKauuit (paoH r. MsaHayxa, Mec-
TOMojoXeHHe — Touka | Ha puc.3); B — dparMenT, WUTIOCTPUPYIOLUMI CTPOEHME 30HBI AMArOHANLHOIO pacciaHueBaHus B GasuTax;
B — cxema, nokassisatouasi 0600LEHHYI0O KHHEMATHYECKYIO CHTYaUHIO B paioHe r. MsiHayxa (BHA B muaHe):

I — komaruuTOBble GasanbThl CBMTHI BeTpeHoro mosca; 2 — TeXHOreHHas OCbifb; 3 — pa3pbiBbl; 4 — 30HBl PACCAAHLEBAHWA W Tpe-
wuHoBatocTd. CTpykTypHble 0603HayeHUs CM. Ha puc. |
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HUEM AMHAMOCJIAHLIEB aKTHHOJIMUT-XJIOPHUTOBOrO COCTa-
Ba. PaccraHueBaHUe B 30Hax HapylUeHWi HEPEAKO MMe-
€T IHAroHajbHbIK XapakTep MO THMY MaKpOCKOMUue-
CKMX C—S-CTpyKTyp. SIBNSIIOLUMXCS XOPOLIMMHU KHHE-
MaTUYECKUMHU MHAKMKaTOopaMu (puc. 4, B). lNoxoGHoro
pona CTPYKTYpbl MPOSABAEHbI U B MUKPOCKOIMHUUYECKOM
macwtabe (1—3 MM) U MoaYepKUBAIOTCA OPUEHTHPOB-
KOH uellyeK XJIOpMTa U MPHU3MOYEK aKTHHOUTA. Pe-
JIMKTOBbIE (PparMeHTsl aehOpMUPOBAHHONI 1IAPOBOIA
OTAC/ILHOCTH B 30HAX pacciaaHUeBaAHUSI 0ObIYHO UMEIOT
CUIMOMIAJILHYIO (OPMY, COMIACOBAHHYIO C XapaKTepoM
nepemMetleHui (puc. 4, b). B Goprax paspbiBoB BbLICO-
KOro nopsiaka 6azansTbl MHTEHCMBHO pa3MH30BaHbI U
nopoi o6pasyloT CHCTEMbl CABMIOBBIX M HAABMTOBbIX
nynnaekcos (puc. 4, A).

B pa3pe3se noBepxHOCTH HapyllUeHHI1 BbICOKOrO No-
psiika 4acTo HMMEKT CTyneHeoOpa3Hylo Mopdonoruio
(puc. 4, A). M3yuyeHue KMHEMATHUYECKUX MHIMKATOPOB
NOKAa3bIBAET, YTO B KPYTbIX CErMEHTaX CTyrneHeobpas-
HbIX HapylUEeHUil nmepeMeLeHHus HoCAT B3DpOCOCABUTO-
BbI XapakTep, a B MOJOrMX — CABMIOHAABUTOBLIA W
HanBUrosblit. Heckonbko 060co0neHHO B pa3pese Bbi-
MAAAT KpyTonagaoLlMe pa3pbiBbl BEICOKOro Mnopsiaka,
uMetoLLme B30POCOCABHIOBYIO COCTABJISIIOLIYIO TIepeMe-
weHHid. Mx cooTHOLEHMsI CO CTYNeHeoOpa3HLIMMU CTPYK-
TypaMH ABOSIKME: B OOHMX CAYYasX OHH CpPe3aloT MX,
B IpYrUxX — rnoapesatoTcs Haasuramu (puc. 4, A). 9Tto
MO3BOJIACT pacCMaTPUBATL U T€ M APYrMe HApPYLUEHUS B
Ka4eCTBE COTPSKEHHBIX CTPYKTYP, 00pa3yloLinX eanHbIi
napareHes. [1px 3ToM aoMycKaeTcs, YTO B CBEKO(EHH-
cncge BpeMSl TEKTOHWYECKHE TMOABUXKH MOBTOPSIUCH
MHOTrOKpaTHO B BM€ KUHEMATUYECKMX UMMYILCOB Ha-
IBWUTOBOrO, CABMIOBOrO M KOMIJIEKCHOIO CABHIOB36pPO-
COHAJBUTOBOrO XapakTtepa.

CyMMHMPOBaHHUE CTPYKTYPHO-KUHEMATHUYECKHUX HaH-
HBIX Ha re0JIOro-CTPYKTYPHOI CXEMe MO3BOJSIET OLE-
HUTb OOLLYI0 AMHAMUYECKYI0 0OCTAHOBKY MPOSABIEHUSA
CABHIOHABUIOBbLIX MEPEMEILUEHUIA HA OOLIMPHOK Tep-
putopru. CTaTHCTHYECKMI aHANM3 TEKTOHHYECKMX OpH-
€HTUPOBOK MJIOCKOCTEH HAapyLWIEHUH pPa3JIMUHOro paHra
MOKAa3bIBAET, YTO B rpejesax IOro-BOCTOYHOM YacTH
CTPYKTYpbl BeTpeHoro nosica npeo®nagaroT paspbiBbl ce-
BEpO-3aMagHOM, cyOMepUAMOHAILHON M CyOLIUPOTHOIA
OpueHTUPOBKH (puc. 3, [). HanpagsieHUsI nepeMelieHU A
BIOJIb CABUIOBbIX U HAABHUIOBBIX HAapYLIEHHH CHIBLHO
BapbHUpYIOT. 31eCh ObIIO BbISIBAEHO HAaABUraHue TOJLL
Ha loro-3anaja, BOCTOK U IOro-BOCTOK, a TAKXKE Ha ce-
Bep. COBUIOBblE COCTABSAIOLIME MEPEMEILEHUI BIOJb
PasMyHO OPUEHTHPOBAHHBLIX HAPYLICHHI TaKxXe BeCcbMa
pa3HooOpa3Hbl. 30HbLI AUCIOKALMKI, KOHPOPMHbBIE BHELL -
HEMY KOHTYpY BbICTyna BeTpeHoro nosica, yailie xapak-
TEPU3YIOTCSl MpeobJagaHUEM JIEBOCABUTOBLIX MEpEMe-
1weHHit. OTHOCUTENLHO BbIAEPXKAHHBIH KHHEMATUUYECKUI
CTHJIb GBI OTMEYEH B ceBepo-3anagHoi yacTtu Berpe-
HOro rnosica, rae HaGaOAAaeTCs ero CyueCTBEHHOe Cy-
XKeHue. 3aech pe3ko npeobaanaoT CTPYKTYphI, CBA3AH-
HbIE C JIEBOCABHUIOBBLIMH TEPEMEILEHHsIMH BIOJb 30H

CeBepO-3aMafHOro MPOCTHPAHUS, OTMEUAIOTCA TaKxKe
(parMeHTbl CTPYKTYP HAABUTAHMUSI MO HAMNABAEHUIO HA
IOro-3amnaa M ceBepo-BocToK (puc. 3).

B wesioM MOXHO OTMETHUTb, 4TO 00JaCTh KOro-BOC-
TOYHOrO OKOHYAHMsI CTPYKTYpbl BeTpeHoro mosca xa-
PAKTEPU3YETCH CNOXHONW “KONMAXHON" TEKTOHMKOH M
pa3aM4yHO OPUEHTMPOBAHHBLIMU HAMPABAEHUSIMH Tepe-
MELUEHHUII TEKTOHUYECKMX JIMH3 W nmaacTuH. [1o Hanpas-
JIEHHIO Ha CeBepo-3anajh MosiC CYXaeTcs, CTPYKTYpb
CTAHOBATCA YETKO JIMHEAPH30BAHHBIMU U S0J1ee eqHHO-
00pa3sHbIMU B KHHEMATHYECKOM OTHOLUEHMH.

CooTHoweHHe CTPYKTYPHBIX Naparene3oB
¢dyunamenTa u yexna

Bo MHOrux 30Hax TEKTOHUYECKMX HapyLUeHHii, pac-
CeKalolKX nopoas! pyHAaMEHTa, pa3BUTL: Oosee no3a-
HUE “cyxue” TeKTOHUTbLI 0e3 CYLIECTBEHHbIX MUHepab-
HbIX npeoOpa3oBaHHil. K MX 4YMCAY MOKHO OTHECTH
KAKEepPHTbI, YaCTbleé CUCTEMbl CKOJIOB, KATAaKJa3uTbl U
Opexyiu, CBA3aHHBIE C MOCTMETAMOP(PHUUECKMUMH XPYIT-
KumH pedopmaumsamu. Bo MHOrux ciayvasix CTpyKTy-
pbl XpYMKOro pa3pylieHHsi MPOCTPAHCTBEHHO Hacaemy-
I0T IJIOCKOCTH CHHMeTamopduueckHux pa3pbiBoB. Bpe-
Msl (bopMHUpOBaHUST 3TUX CTPYKTYPHBLIX NapareHe3oB B
foablKHCTBE cayuaeB He ycraHossieHo. [Ipu ucnosb-
30BaHUM psila KOCBEHHLIX AAHHbIX (KOPpPEsILMOHHBIX,
CKBO3HOE MPOHHKAHWE B OCANKH uexia) Ob10 OTMEUEHO,
YTO HEKOTOPbl€ CTPYKTYPbLI 3TOr0O THMNA (PCPMUPOBATUCH
CHHXPOHHO CO CTPYKTYPHbLIMU rMpeofbpa3oBaHUsIMU Oca-
JOUHOrO0 yexa.

HauBosee nHbOpMaTHBHBIE MaTePUaTl, XapaKTepH-
3YIOLUME COOTHOLUEHUS! CTPYKTYPHBIX MapareHe30B (yH-
JaMeHTa M 4exja, OblJIM MOJAy4eHbl Aas1 0b1aCTH 0ro-
BOCTOYHOIO OKOHYAaHUSA Kpsixa BeTpeHo o nosca, rae
Nnopoasl (pyHAaMEHTa Morpyxatotcs non yexon Pycckoi
nnatdopmel (puc. 3). B kauecTBe nmpumepa paccMoT-
PUM MaTepualbl, MOJy4YeHHbIe B pailoHe bynatoBckoro
Kapvepa (puc. 3, yuactok 2). Kapbep BckpuiBaeT Oa3a-
JBTBlI CBUTHl BeTpeHoro nosica U MnepekpblBalOLUME HX
C pa3MbiBOM M 0a3asbHbIMH KOHIJIOMEpAaTaMU B OCHO-
BaHMM OCalKWH KaCUMOBCKOIO sipyca BEpXHEro KapooHa.
[ManeonpoTepo3oiicKUe BYJTKAHWUThI MPOHU3AHBI CHCTE-
MOH CHMHMeTaMOpPGUUECKUX CABMIOBBIX WM CIBHIOHA-
NBUTOBLIX CTYyNeHeoOpa3HbIX HapyLUeHHif, BO MHOTOM
aHaJIOrHYHbIX PACCMOTPEHHBIM Bbille. [1pakTUYeCKH Bce
9TU CTPYKTYDbl, MAPKHPYEMbIE TEKTOHMTAMH 3€JIEHO-
CNnaHueBoit auMu metTamMop@uimMa, NOAHOBIEHbI MOCT-
MeTamMop(HUeCKUMMH 30HAMM TPELLIMHOBATOCTH, KaTaK-
Nlaza v OpekurpoBaHus. Paa HapyuleHHil CABUrOBOro U
HaJBMIOBOro THMa OTUET/IMBO MPOC/EXKUBAETCA B OCal-
KM naseosoickoro uexsaa. Yacto HabawogaloTcs Majo-
AMIUIMTYOHbIE HAABUCH MAJEONpPOTEPO3OACKUX Oa3u-
TOB Ha KOHIJIOMEpPATbl BepXHero kapboHa (puc. 5, A).
[1pu 3TOM BO (hpOHTE HAABUIOBLIX YelUyd OTMEYAETCS
TpaneuueBUMaAHAsl OTAEAbHOCTb, MJABHO TIEPEXOASLLAS
B uineiid o6JoMKoB 0a3UTOB Takoi xe (GopMbl B CO-
craBe 0asaibHbIX KOHIIOMepaToB. TpaHcrpecCUBHO 3a-
JieralolMe Bbillle OpraHOreHHO-00JI0MOYHbBIE U3BECTHS -
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Puc. 5. A — Bua B pa3spe3e HaaBMUIOBOM CTPYKTYphl, MPOHHMKaKOWEH U3 nopon ¢yHaaMeHTa B ocankd yexna (BynatoBckuit kapwep (Mecro-
NON0XEHME — TOYKa 2 Ha puc. 3)); b — ckso3Hbie (pyHaameHT — uyexos) C—S-Me30CTPYKTYPbl B M3BECTHAKAX KaCHMMOBCKOIO sIpyca Bepx-
Hero KapOoHa:

1 — naneonporeposoiickue 6asanbTbl; 2—4 — GasanbHble KOHIIOMepaTo-6pekunH (2), 6pekurpoBanHsie (3) U pacciaHuoBahHble (4) H3BECT-

HAKH BepxHero Kap6oHa. CTpyKkTypHble 0603HayeHHss M ByKBbl Ha CXEMax CM. Ha puc. | '

KH KaCMMOBCKOI0 fpyca TaKXe HEPEAKO YYacTBYIOT B
CTPOEHUH HALBUIOBBIX CTPYKTYP, MCTIBLITHIBAS CHJIbHOE
OpekurpoBaHue 1 paccnaHueBaHue (puc. 5, A). B ue-
JIOM TaKoro poja CTPYKTYpbl SIBJASIIOTCS PE3YJbTaTOM
CNEAYIOWHX MOCaen0oBaTeNbHbLIX COObITHIH: 1) KOHCenu-
MEHTALIMOHHOrO HaABUraHust 6a3abToB, B MPOLECCE KO-
TOPOro OHU MCMbITBLIBAIH OPEeKYUPOBAHUE U OOpyLUEHHE
B JIOKaJbHble BMAAWHbI, A€ HaKar/JMBajJUCb KOHIJIO-
mepaTo-OpeKkuMH; 2) TpaHCrpeccuu Mopckoro Gacceit-
Ha ‘M HGOPMHPOBAHMS CMIOWHOrO Yexaa KapOOHATHBIX
0CanKoB; 3) pemMOoOHAU3AlLMKU HAABUTOBLIX CTPYKTYp B
nopoaax (pyHaamMeHTa, 0OyCIOBMBLIEH MOCTCEAMMEHTA-
UMOHHBIE AHCIOKAUKK B noponax uexa. [IpoHukaHue
COBMTOBLIX U HAABUIOBBIX AUCIOKAUMIE U3 nopoa dyH-
JaMEHTa B OCaJKH 4exJia 4acTo MPUBOAMT K (opMu-
pPOBaHUIO B Mpefejax MOCAeOHMX MaKpPOCKOMUYECKHX
C—S—CTpyKTYp, KHHEMAaTHYECKHM COIMACYIOLIUXCA C
XapakTepoM TMepeMelleHHiH B ropoaax (pyHAaMeHTa
(puc. 5, b).

Takum oOpasom, HeKOTOpasl YacTb MOCTMETaMOp-
(buyecKUxX CTpyKTYyp (DyHAAMEHTa MMEET CKBO3HOI Xapak-
Tep ¥ (hOPMHPOBAIACh YHAC/IENOBAHHO 3a CUET peMOGH -
au3auuu 6onee paHHUX HapyLUEHW, MOCAea0BATEIbHO
MPOHHKAsl B OCANKHW 4exJla Ha pasJHUHbLIX CTAAUSIX UX
HaKOMJEHWS U MOCIENYIOLUEN IBOJIOLLHUH.

OOpamnsiioure BoicTyn BeTpeHoro rnosica BeHa-na-
JIEO30MCKUE TOJILUM OCAAOYHOrO Yexaa MpPOHM3bIBAIOT
MaJIOAMIUIMTYAHbIE pa3pbiBHbIe HapyweHusi. OHU Xo-
polIO ACWMNPPUPYIOTCS U KOHTPOJIHPYIOT COBPEMEH-
Hble MOP(OCTPYKTYpPbI: pyc/la BOAOTOKOB, LIEMOYKH 03€p
1 0OJIOT, MOJIOrHE CTyneHH peiabeda M rpaHULbl pes-
KO# cMeHbl JaHawadTos. [1o 3TUM npu3HakaM Haubo-
Jlee OTYET/IMBO Bblpa)KeHa CUCTEMa AMCIOKAUM, MpH-
YPOUYEHHBbIX K LEHTPajdbHO 4YacTH A0JMHBLI p. OHeru
1 obOpasyowmrx Ayroo6pa3Hylo CTpYKTypy, Orudatoulyio
BoicTyn BerpeHoro nosica (puc. 3). DTo HapylueHHe ObLIO
3aBepeHo B psine OeperoBbiXx obHaXeHWid p. OHeru. 3nech
OblJIM OTMEUYEHbl 30HbI OpPeKYMpPOBAHHS, TpPELUMHOBA-
TOCTU U paccClaHLEBaHMs OCAKOB 4exja, COMpPOBOX-
Jarolmecss BTOPUYHBIMM MeTareHeTHUeCKMMHU Mpeobpa-
30BaHUSIMU Nopoa. ManoaMMNaUTyAHbIE JIEBOCABUTOBbIE

nepemMeleHust ObIJIM OTMEUYEHDLI HA MPOTSXKEHWU BCETO
Ayroo6pa3Horo cerMeHTa AaHHOW 30HbI (pHc. 3).
PaccmaTpuBaemoe HapylueHHe Haubonee OTUET/IU-
BO BbIPa)X€HO B CEBEPHOII 4acTH ero ayroobpasHoro
u3ruba, B paioHe Moc. YAUTHHO (puc. 3, yyacTok 3).
3nech 0OHAXAWOTCS pa3ie/ieHHbIE MOBEPXHOCTSAMMU He-
COrIacHil OTJIOXKEHMUSI BEPXHEro BeHAa (aJieBPOJMUTHI W
apriJlIIMTbI), HUXKHEro KapooHa (0a3asbHLIE KOHIJIOME-
paTbl M [I€CYAHUKH) M 4YEeTBEPTHUYHOro nepuosa (nec-
YaHO-rpaBHHHbIE CYrMUHKK). B npeaenax onHUX obHa-
KEHHit oK 3aNeraloT Cyoropu3oHTaNbHO U HE HMEIOT
CYILUECTBEHHbIX TPU3HAKOB MpPOABAEHUA nedopMaluii,
HO B 30HE pa3pblBa, MPUYPOUYEHHOrO K pycly peKH, CU-
Tyauus MeHsietcst (puc. 6). 3nech COM HAKJIOHEHbI MTOX

C-S-crpykry

TR T
5 N \
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Puc. 6. Biiok-auarpamMma, WUIIOCTPUDPYIOLLAH CTPYKTYPHBIE COOTHO-
LWIEHUsI TIOPOA BEPXHEro BeHAa, HMXHero kapGoHa M 4eTBEPTHYHBIX
OT/IOXKEHHIA B 30HE COBMIOBBIX AMUCAOKALMIt (MECTOMONOXEHHE —
TOYKa 3 Ha puc. 3):
1 — rauMHHUCTBIE CJIaHLLbI, aJI€BPOJIMTHI M TIECYaHHKH BEPXHErO0 BEH-
na; 2 — OGpeKuyMpOBaHHbIE W OKBapLOBAaHHBIE KOHITOMEPaThbl HUX-
Hero kapboHa; 3 — MNecYaHO-rpaBUAHbBIE OTAOXKEHMS M CY[JIMHKH
YeTBEPTMYHOr0 BO3pacTa; 4 — pa3pbiBel (a), CMCTEMbl TPELUMH H
cnaHuesatoctu (6); S — TpewuHsl (a) U nonoctu (6) oTpsiBa; 6 —
30HbI paccnaHueBatus ¢ C—S-cTpykTypamu; 7 — Har pasieHHs nepe-
MewleHU B ocankax BeHaa (a), kapbona (6) ¥ 4eTBEPTHMYHBIX MOPO-
nax (B). Byksnl Ha cxeme: C — rnaBusie cusuru, R — ckonbl PH-
npenst, T — TpewuHsl OTphiBa
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pPasiIHYHbIMM YIamMH, 06pasyioT MeJIKME H OTHOCUTENb-
HO KpPYMHbIE MPHPa3IOMHbIe CKAAAKH, MPOHU3AHBI 30-
HaMU OpeKYHMpOBaHUS M KaTak/a3a, pacCAaHUEBaHMUs
M passuTus OnactoMunoHutoB ¢ C—S-cTpykTypamu
(B ocankax BeHaa W kap6oHa), cekytcsi casuramu (C),
onepsiloWnMU ckonamu Pupens (R) v TpelunHamu ot-
poiBa (T) (B yeTBepTUUHbBIX OTIOXeHUAX) (puc. 6). Pa3-
HOBO3PACTHLIE OCANKH pasfe/ieHbl MOBEPXHOCTSMU yr-
JIOBBIX M CTPYKTYPHBIX Hecorsacuit. HecMoTpsi Ha To
YTO Ppa3pbiBHbIE HAPYLUEHMsI HOCAT CKBO3HOMU Xapak-
TEP, B Pa3/IMYHbIX [0 BO3PACTY OCAAKAX OHU BbIpaxe-
Hbl Mo-pasHoMy. Haubonee TEKTOHU3MPOBAHBI OCaLKH
BeHAa, B MEHbIUEH CTEMEHU — MOpoabl KapOoHa, U MH-
HUMAbHO M3MEHEHb! YETBEPTUYHbIE OT/IOXEHUS. Ku-
HEMATUYECKHE WHAMKATOPbLI BO BCEX MOPOAAX YKa3bl-
BAOT HAa MNPOABJEHHE N€BOCABUIOBLIX MEPEMELLEHHH,
NNUTENLHO Pa3sBUBABLUMXCA B HMXKHMX TOJLUAX U NpPOsi-
BUBLUMXCA OAHOAKTHbIM HMMMYJIbCOM B YETBEPTHUUHBIX
OTAOXEHHUAX. Hanpumep, CTpyKTYpbl OTpbIBA B KOHIJIO-
MepaTo-OpeKUMsiX KapOoHA 3aroMHEHbl XHAbHbIM Be-
LECTBOM M MMEIOT CEPMOBUAHBIA OOJIWK, YTO YKasbl-
BaeT Ha MX MHOrOKpaTHOe BpalleHWE 1 MOAHOBACHUE
(puc. 6). AHAIOrHYHbBIE CTPYKTYPLI B YETBEPTUYHBIX MO-
podax TMpeACTaBAEHbl 3HSIOUIHMH KYTUCHO OPWUEHTH-
POBAHHBLIMH TIOJOCTAMHU 6€3 MOCAEdYIOUIHX OCIOXHE-
HUI NOBTOPHBIMK TEKTOHMUECKMMH MOABMXKKAMHU. Bce
3T [AHHDIE MOKA3bIBAOT, YTO CTPYKTYPLI Yexia (hopMH-
POBATKUCL N0 M MOCAE HAKOMAECHMSI OCANKOB HWXHErO
KapboHa, a Takxke GbUIM MONHOBAEHbI HA HEOTEKTOH M-
4eCKOM 3Tare.

OT noc. YauTuHO paccMOTpeHHas BbllLE AYrood-
pas’Hasi 30Ha HapyLIeHWIl MPOCIEXMUBAETCS Ha CeBe-
po-3aran B nopoasl (pyHAaAMEHTa, A€ CAUBAETCS C JU-
HCHHOH JIEBOCABHIOBOIl 30HOM, pa3fensiiolleil CTpykK-
Typbl BetpeHoro u Benomopcko-JlaniaHackoro nosicos
(puc. 3). B nokeMOpHiiCKMX KOMIIEKCAaX 30HA Bblpa-
XeHa KpyTonagaloWMMH CHCTEMaMM pacCilaHUeBaHMA
W pa3IMH30BAHUSI, MAPDKUPYETCsl CBEKOMEHHCKUMHU A1~
HaMoMmeTamopduueckumu TekToHnTaMu. LLIupokoe npo-
SIBJIEHUE CTPYKTYP XpynKoit aecopmauuu yKasblBaeT
Ha sIBHOE [MOAHOBJEHHME JAHHOW 30HbI. Pemobuauzo-
BaHHbIE HAPYLIEHUS BLIPAXEHLI M B penbede: OKOHTY-
PUBAIOT CKaJIbHbIE IPsAAbl MU YCTYIIbl, HA MMOBEPXHOCTH
KOTOPLIX BUAHbI CBEXHWE 3epKaja CKOJbXEHWS C MpH-
3HAKaMM JIEBOCABMIOBLIX CMeELUEHHH. CyMMUpys 3TH
HabNIOJEHUS, MOXHO OTMETHTb, YTO PaccMaTPUBAEMOE
“CKBO3HOE™ HapylLEHHE 3aM0XKMI0Ch B KOHLIE Maneo-
MPOTEePO30sl B KAYECTBE JIEBOTO CABMUIa U MPOJOIXKAJIO
pa3BMBATLCS B TeX Xe KWHEMaTHMYECKMX YCJIOBHAX B
najaeo30€ MU Ha HeoTeKTOHH4YeckoMm 3Tane. CTaTUCTHU-
YECKUI aHA/IU3 TEKTOHHUYECKUX OPUEHTHPOBOK KPYTO-
najaroluMx HapyuIeHHit B ocaakax uexJia, 00pamMIsioLmnx
BbICTYN BeTpeHoro nosica, nokasbiBaeT CylIECTBEHHOE
npeobnafjaHue cCUCTEM pa3pbiBOB CEBEPO-3aMafHON M
CyOMepHAMOHaTBbHOI OpUEHTHPOBKK (puc. 3, 11). Bo MHO-
TOM aHaJOrH4HblE pe3yasTaThl OblIM MOJAYYEHbI AJIsI
nopoa ¢gyHaamenTa (puc. 3, I).

CTPYKTYPHO-KHHEMATHYECKASA IBOIOUMHS
BoicTyna Betpenoro mosca

PaccmoTpeHHble B paboTe MaTepuaabl NOKa3biBa-
0T, 4TO (POPMUPOBAHHUE COBPEMEHHOW CTPYKTYpLI H0TO-
BOCTOUHOW OKpauHbl banTtuiickoro wHTa obycnoseHo
C YPE3BLIYAHHO [UTHTE/IHBIM Pa3BUTUEM CTPYKTYpP (byH-
JaMeHTa M 4exJia, CBA3aHHbIX MPEUMYLUECTBEHHO C o-
PHU3OHTAJBHBIMH TIEPEMELLIEHUSIMH. Juciokaunn umenu
paccpenoTOYEHHbI (AMCCUMATHBHBIN) XapakTep W OX-
BaTbIBalK ©O0JbLUME MACCUBLI MOPOMA, YTO CBUIAETE/b-
CTBYET O MPOSIBJICHUM MpoOLEeccoB 06beMHoro (3D) Tek-
TOHMYECKOrO Te4YeHHsl. TeKTOHUYECKAs IBOMIOLUS ITUX
CTPYKTYp MMeJa NMpeeMCTBEHHO-YHACNeAOBaHHbIH Xa-
pakTep: CTPYKTYpbl, C(OPMHUPOBABILUMECT HA CBEKO-
(bEHHCKOM 3Tare, WCMbITHIBAIM MEPHOIMYECKYIO pe-
MOOMAM3aLMI0O HA NAAT(HOPMEHHON CTAAWH 3BOIOLMUH
BEII. Ilpu 3TOM NOMUMO YHCTO reOMETPIYECKOMN YHA-
CNeJOBAHHOCTH APEBHErO CTPYKTYPHOrO illaHA MMEJO
MECTO W MEPHOAMYECKOE MOBTOPEHHE OnpeneseHHbIX
KUHEMATUYECKUX TEHAEHLIMH.

MMerolumnecst MmaTepraabl MoKa3blBAOT, YTO B CBE-
KO(DEHHCKOE BpeMsl B pe3y/IbTaTe BCTPEYHbLIX MEpeMe-
LLUEHHH KPHUCTAJJTHYECKHUX Macc BOHHOBCPCKOFO MacCH-
Ba U Bbenomopcko-Jlanianackoro nosica pacrnonoxeHHble
MEXAY HUMH BYJKAHOTEHHO-OCamOUHble TOMLM Bert-
pPEHOro nosca UCMLITAAU TEKTOHUYECKOE CKYy4YHBaHHeE.
[pu 3ToM Bonnosepckuit Maccus passuBasicsi Ha (poHe
COYETAHUA ABYX KMHEMATH4YeCKUX (aKTOpoB — Bpa-
LWEHHUS MO YACOBOH CTPEJIKE M JlaTepalbEOro nepeme-
leHusa Ha ceBepo-BoCTOK (KonomstxkHoiit u ap., 2007;
lpxusanrosckuit, Tepexos, 1984). Do obycnoBansano
nposiB/IeHHe OOCTAHOBKM JIEBOCABUTOBOI TPaHCIIPECCHH
B npeaenax BeTpeHoro nosica, B ycnoBUSAX KOTOpOIt
NaseonpoTEPO30ICKHE TOILUM UCMBLITBLIBAAN TEHAECHLMUIO
K BBIKMMAHUIO U TEKTOHUYECKOMY TEYEdUIO0 B HOro-
BOCTOYHOM HanpasjeHWU. B pesynsraTte 3TOro B cese-
pO-3aMnasHoi YacTH T10sICA €ro CTPYKTYPbl HHTEHCHBHO
CXaTbhl M IMHEAPU30BaHbl, a [0 HATpaBJIEeHUIO Ha HOro-
BOCTOK [JIaBHO MEPEXOAST B LUMPOKYI0 GOMACTL KOJI-
JIAXXHOM TEKTOHUKH. YCTOIUMBLIE IEBOCABHIOBbIE Mepe-
MELUEHHWSI BOOJb 30HbLI, OrpaHuuuBatolleit BeTpeHblit
nosic ¢ CeBepO-BOCTOKA WM obOpasylouieit nyroobpa3Hbiid
M3rud B €ro I0ro-BOCTOUHOI YACTH, COrNIACYIOTCA C TeK-
TOHUYECKHUM BbIABUTAHWUEM reoMacc Ha KOro-BOCTOK H
C TeHAEHUHEH OOLUero BpalLUeHUs] Mo 4YacOBOH CTpes-
ke (puc. 3).

Takast KMHEMaTHYeCKasi CUTyalLMsl NEPUOAUYECKH
MOBTOPs/Iach M Ha Gosiee NMo3aHUX NIaThOPMEHHBIX CTa-
OUAX 3BOJIOLIMM [JAaHHOI 00nacTH, uTo B KOHEUHOM
MTOre OTPa3HJOCh B OCODEHHOCTSIX CTPO2HUS COBpe-
MEHHOW rpaHuubl banTtuiickoro wmra u Pycckoit nar-
(bopmbl. KpymHbI FOPU3OHTaNbLHBII BLICTYN (yHAa-
MEHTa (BBICTYN BeTpeHOro mnosica), OCIOXHSIOLIMIA ITY
rpaHuLy, ABJIACTCA PE3y/IbTaTOM BHYTpHMIAT(HOpPMEH-
HOTO BO3POXIEHUSI KMHEMATUUECKUX TEHAEHUUH CBe-
KoeHHCKoro 3Tanma. Ha npoTaxenuu dariepo3os TeK-
TOHUYECKHE NBIKEHHSA aHANOTMYHBIM 067a30M ObLIU
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CBSI3aHbI C JIATEPAJIbHLIM BbIJIBUTAHWEM TEOMACC Ha IOro-
BOCTOK [pPH OAHOBPEMEHHOM BpALUEHWU MO YACOBOIA
ctpeake. Ilo BceM OTMeuYeHHBLIM BbILIE CTPYKTYPHBIM
Nnpr3HakaM BbICTyn BeTpeHoro nosica MoXxeT paccmar-
pUBATbLCsl B KayecTBe 0cobOO0i KAaTEropUu CTPYKTYP BHYT-
PUIMJIUTHOTO TOPU3OHTAJILHONO TEUEHWSA, Ha3BaHHbIX
M.T. JleonosbiM nautonotokamu (Jleoxos, 2008). MMpo-
AIBJIEHUE ITOI CTPYKTYpbl B CEBEPO-BOCTOYHON YacTH
BEIT He siBnsieTcsi MCKIIOYUTEJIbHBIM siBJeHWeM. Bo BTO-
poit cTaTbe OyAeT pacCMOTpeHa aHaaorudyHas JIBMHCKO-
CyxoHcKasl CTPYKTypa, pa3BUTasi Ha IOro-BOCTOK OT
BbicTyna BetpeHoro nosica.

BoiBoas!

l. B npenenax toro-socTouHoit KpaeBoii yactu Ban-
THHCKOTO LIMTA BbISABJACHbl CKBO3HbIe ((yHOAMEHT —
4eX0JT) AOJATOXHBYILME CTPYKTYPHbBIE MapareHe3bl, KOTO-

pbie GOPMUPOBAAUCHL U MEPUOAUYECKU MOJHOBSIUCE,
Mo KpaWHei Mepe, ¢ MajeonpoTepo3os A0 HEOTEeKTO-
HHUUYECKOTrO 3Tana pa3BUTHUS TEPPUTOPUHU.

2. B cBekodeHHCKOe BpeMsl B pe3y/braTe BCTpey-
HbIX MepeMelleHrit obpasoBaHuit Boanosepckoro mac-
cuBa u benoMopcko-JlannaHackoro rnosica pacroiaoXeH-
Hble MEXAY HUMH BYJKAHOrEHHO-OCAJOUHbLIE TOJILLH
BeTpeHoro rosca McrnbiTaay TEKTOHHUYECKOE CKYyuHMBa-
HHE M BbIXKMMAHWE B IOrO-BOCTOYHOM HAMpPaBJIEHUHU.
CxonHasi KMHEMaTHU4yecKas TEHAEHUMS [POSIBUJIaCh W
Ha 60J/iee No3aAHUX MIAaTHOPMEHHDBIX ITANAX IBOMIOLUH
[JAHHOI TeppuUTOpUM. B KOHEUHOM HMTOre 3TO OTpa3u-
Jlocb B 0COOEHHOCTSIX CTpOeHHsi BbicTyna BerpeHoro
nosica, oOpa3yrUIETO MIKTONOTOK MOpoaA (pyHAaAMEHTa,
MCIBITABLUMX JlaTepajbHOE TEKTOHUYECKO2 TeYeHHEe Ha
I0ro-BOCTOK, B 00JacThb pa3BUTHUS OCAACYHOrO dYexia
Pycckoit naarhopmbi.
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LATERAL FLOW STRUCTURES OF NORTHEASTERN PART
OF EAST EUROPEAN PLATFORM.

1. General geological features, structural parageneses of basement
S. Yu. Kolodyazhny

Long-lived structural and kinematic parageneses were established in the southeastern marginal
part of the Baltic Shield on the basis of structural studies. These parafeneses were formed and pe-
riodically rejuvenated from at least Paleoproterozoic until Neotectonic stage of the evolution of the
territory. At the end of Paleoproterozoic the rocks of the Vetreny Belt underwent tectonic stacking
as a result of the countermotion of the crystalline masses of the Vodlozero Massif and the Belo-
morian-Lapland Belt. The clockwise rotation and lateral displacement of the Vodlozero Massif to
the northeast provided the left-lateral transpression of the Vetreny Belt. Under these conditions the
Palcoproterozoic sequences experienced squeezing in the southeastern direction. This kinematic ten-
dency was retained at the subsequent platform evolutionary stages and eventually was recorded in
the structure of the Vetreny Belt jut which perform the plate-flow structure. The latter is a result of
lateral movements of basement rocks to the southeast in the arca of the Russian Plate cover rocks.

Key words: basement, structure, kinematics, lateral flow, Baltic Shield, East European Platform.
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