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BBenenne

Teopernuecknii W TpaKTHYECKHH HWHTEpPEC K HU3YUCHHIO TEO3JIEKTPUUYECKOTO CTPOCHHUS
MOJIBMKHBIX TOSICOB JIPEBHUX KPATOHOB CBSI3aH C TEM, YTO 3JIEKTPOHHO-TIPOBOJSIINE OOBEKTHI,
XapakTepHble Al MX IIIyOMHHOW apXUTEKTYpbl, MOTYT CIY)XUTb SIPKUMU MapKepaMu CTPYKTYp
JOKEMOPHUICKON TEKTOHUKH M, KaK MPaBUIO, IPUYPOUYEHBI K BXKHBIM MHUHEPAreHUYECKUM 30HAM.
Brnarogapss mepBbIM MarHMUTOBapUALMOHHBIM HCCIEOBaHUSM KoHma 70-X B Tpenenax oro-
BocTOYHOTO cermenTa Jlagoro-boranueckoit nmoasmxuoN 30HbI (JIB3), counensiomeit Kapensckuit
(apxeticknif) 1 CBeko(eHCKHUH (TManeonpoTepo30icKuii) reodiokn DeHHOCKaHIMHABCKOTO IITUTA,
ObU1a OTKpbITa onHa M3 cambix KpynHbix Ha BEII, Jlamoskckas aHoMamusi 37€KTpONpPOBOAHOCTH
(JIA) [PokuTsickuit u ap, 1981; 'myounnoe ctpoenue. .., 2004].

[IpencraBneHus O CTIPYKTYpE 3JIEKTPONPOBOAHOCTH JIA HEYKJIOHHO COBEPIICHCTBOBAJIMCH,
IJIaBHBIM 00pa3zom, Onarogaps reosnekTpukam Jlenunrpanckoit mkosnsl [2011]. Onnako, K Hagamy
BTOPOTO JIECATHJIETHS HAIeTO BEKa OHHM OCTaBaJHCh HEJOCTAaTOYHO OMNPEICICHHBIMU IS
IIPOBEICHHS COJIEPKATEIBHON Te0JIOTMYecKOM uHTepnperanuu. HoBble 3KcrepuMeHTaIbHbIE
HCCIIeOBAHUSI HAa OCHOBE COBPEMEHHBIX TEXHOJIOTHYECKUX M METOJUYECKHX MOJXOJO0B ObLIN
npeanpuHsTel  PabGouweit  rpymmoit  LADOGA, oObeauHUBIIECH  TEO3JIEKTPHKOB  psiaa
WCCIIEIOBATENECKAX IIEHTPOB C IETBbI0 TOCTPOCHHS OoJiee paspemieHHBIX MOoJeeld TIIyOMHHOU
anektpornpoBoHocTH obmactn JIA. B mepuon 2013-2015r.r. npu moguepxkke PODOU u OO0
«CeBep-3anan» ObBUIM OCYILIECTBICHBI CHHXPOHHBIE NPOQUIbHBIE MAarHUTOTEIUIYPHUECKHE |
marautoBapuanuonasie (MT\MB) 3onmupoBanust B CesepHoMm [Ipunanoxee [CokosoBa u ap.,
2016], T'eonormueckass MHTEpHpETAIMs IOJYYEHHOTO TEO3JIEKTPUYECKOro paszpe3a M0 JIMHUU
Bei6opr-CyosipBu, B 00nacTé cymiecTBeHHOW aBymepHoctu JIA, mpexacraBieHa B [MuHIl,
Coxkonosa, Pabouas rpynna LADOGA, 2018].
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B 1o ke Bpems, kak OBUIO HW3BECTHOE €IIe MO HWTOraM IMpeAmecTByImmX padot (1978-
2001r.1.), crpykrypa JIA B FOxuHOM [Ipmmamoxbe sBisieTcss Oojee CiioxkHOW. [ ee yrouHeHue
MOTPeOOBANMCH HOBBIC 30HAMPOBAaHMS HA CEBEPO- M IOTO-BOCTOKE OT 03€pa, B 00JACTAX YKe
MePeKPHITHIX MaTGopMeHHbIM uexiioM [CokonoBa, Pabouas rpynma Jlagora, 2017; Kynmukos u ap,
2019]. Marepuansr o0Opabotkn 30HAMpoBaHui 2018r. Mo mpodmmo «Kupumm-Iloamopoxse»
BMECTE C MEPBBIMU PE3yJIbTATAMU UX JIBYMEPHOI HHBEPCHH aHATIM3UPYIOTCS B TIOCIIEIHEH padoTe.

B HacTosiieM Aokiafie JeNaeTcsl akUEHT Ha MHTErPALMI0 JAHHBIX CHHXPOHHbIX MT-IMT
3oHAUpoBaHui npoekta LADOGA ¢ gaHHbIMH, TTodydeHHbIMU 10 Tiomaau FOB Tlpunagoxbs B
TEUYEHUH BCETO JUTUTEIBHOTO MEPUOAa €ro N3y4eHus: OT MHOHEpCKuX padoT 70-x metogom MBII o
MT3/MBII 3onaupoBanuii MunucrepctBa reojiorun PO Hawama IBYXTHICIYHBIX Ha OIMOPHOM
reotpasepce 1EB u nmpodminax nmporpaMmer «MOCKOBCKast CHHEKITH3a».

Hcnonb3yemble JaHHBIC H METOAbI X aHAJIN3A

B cBoxmmpii ancamOmp momuMo MartepuaioB rpymnsl LADOGA  2013-2018r. Bomwm
pe3yapTaThl caenyrommx pador (puc. la): ocpemnennple mo mepumomam 1000-1800¢ BekTopa
nHAyKIuU 1o [PokutsHekuit u ap., 1981] u nannsie [Pajunpéé, 1987] na nepuogax 10, 100, 1000c;
MT/MB nannbie 3oumupoBanuii «Phoenix» u [IEC-M cermenra reotpaseca 1EB [bepsun u ap.,
2002] u MT npannsre LIEC-M ¢ mpodureii nmporpammer «MockoBckasi cuHeknmza» |[Denpaman,
Opwunuek, 2009] na ygacrke Jlagoxxckoit MmoHokimHanmu B quana3one (0.01-4096)c. Kpurepusmu
oTOOpa CIYKWIH YAOBICTBOPUTEIbHBIE oOIllcHKH mnorpemmHocred MT u MB mnepenarounbsix
(yHKIMH, BBIMOJHEHUE IUCIIEPCHOHHBIX COOTHOIICHWH W TPOCTPAHCTBEHHAS COTIACOBaHHOCTb
XapakTepa UX YaCTOTHBIX 3aBUCHMOCTEM.
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Puc. 1. AkTyajibHbI€ NIPeCTABJIEHHS 0 IPOCTPAHCTBEHHOM paclipele/ieHUH aHOMAJIbHOI
KOPOBO J1eKTPONPOBOTHOCTH B peruone [Ipriianoxps:

(a) - pacrpeneneHUe MHTETPAILHON 3JICEKTPONPOBOAHOCTH B TOHKOM CJIO€ Ha TiyouHe 15 kM
(mo mBeromoit mkame B 1g(S,Cm) kak pe3yabTaT IUICHOYHOW 3D WHBEpCHMH IO TpoTpamMme
[Kovacikova et al., 2005] u neficTBUTENBHBIE BEKTOpa WHAYKIIMU: HAOIOJCHHbBIE (3€JeHbIe — Ha
poccuiickoit Tepputopun [PoxutsHckuid u ap., 1981] u npuneratomeit punckoit [ Pajunpdd, 1987
nmst T=1000-1800c, a Taxxke Ha cermente «lletmsa» reorpasepca 1EB [hepsun u op., 2002] nns
T=1024c; po3oBbie — pe3yabTarhl npoekta LADOGA 2013-2017r.1. [Coxonosa, Pabouas epynna
JIAZ]OI'4, 2017].) u nonoOpanubie (Oenbie) B KOHBeHIMH Br3e (B HalpaBieHUH «OT ITPOBOJHUKAY).
JKentbimMu cTperkamMu M300pakeHbI JIOKAIbHBIC OLEHKUA HMHYKIMOHHBIX BEKTOPOB B ITYHKTaX
30HIUpoBaHUH, mobaBneHHBIX B 2018r. [Kyaukos u dp., 2019]. MacmTab amuH BCeX BEKTOPOB
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3a1aH TIOKA3aHHBIMUA CIMHWUIHBIMH CTpEIKaMH. bBOJBIIMMU YEpHBIMH KBAJpaTaMU TIOKa3aHbI
MyHKTH TpemmectByromnx MT/AMT 3oHmupoBaHWid, BKIIOYEHHBIE B CcBOmHBIK MT-AMT
aHcamO1b 1o [@envoman, Dpunuex, 2009] (Oonbime 3Hauku). Menkue 3Hauku — AMT npodunb
CIIOT'Y [Stepanov et al., 2016].

(6) — pacmpenencHue aMIUUTY JAEHCTBUTENBHOTO Tumepa Wz mims T=64c, momydeHHOE C
nomomipto 3D OM  mopemupoBanmsi mo mporpamme [Mackie et al., 1998] mms oOwbemHO#I
MIPOTHO3HOM Moienu nneKkTponpoogroctu odnactu JIA [ Golubtsova et. al, 20171];

(B) - ¢parmMeHT reosormueckoil KapTel JokemOpwiickoro ¢ynnamenta BEK w3 [Muny,
Cokonoea, Pabouas epynna LADOGA, 2018], coriiacHO JieTeHe KOTOPOH KOPUIHEBBIM W TOHAMH
JKEJITOTO C KpamamH [OKa3aHbl TpaHYIMTO-THelcoBele mosica Jlarmmanacko-CpemaHepycckoro
KOJUTU3UOHHOTO OPOTeHa; TOHAMHU (PUCTAIIKOBOTO — BYJIKAHOT€HHO-0CA/[0OUHbBIC, CYIPAKPYCTaIbHbIC
MOPOJIbI, CHHUM — TeJla Tab0po, MHPOKCEHUTOB, AaHOPTO3UTOB, BBIACICHHBIC MO TEO(PU3MIECKUM
JaHHBIM; KPAaCHBIMH W PO30BBIMH OTTEHKAMH TPAHUTHI-pAllaKWBU W TPaHUTU3MpOBaHHbIE AR
KOMITJIEKCHI, COOTBETCTBEHHO ).

AHanm3upoBaych KapThl wHBapuaHTHRIX MT/MB mapamerpoB (MHAYKIIHOHHBIX BEKTOPOB,
(ba30BBIX TEH30POB), OTPAKAIOIIME MPOCTPAHCTBCHHO-YACTOTHBIA Xapaktep OM  OTKIHMKOB
AHOMAJBHOIIPOBOSIINX CTPYKTYp 3EMHOM KOPBHI ¥ TIO3BOJIIIONIAC TIONydaTh HadaJbHbEIC
mpencTaBieHuss 00 WX TIPOCTPAHCTBEHHOM TIOBeleHUHW. Pa3paboraHHble paHee TIIyOWHHBIE
TEOICKTPUUECKUE MOJICNIM TPOXOJATh BEPUPUIMKAIIMIO M COBEPIISHCTBYIOTCS Onaromaps
NPUMEHEHUIO  HOBBIX  NPHEMOB  KOJIMYECTBEHHON  HMHTEpIpeTaIluu: HaYWHAs  OT
MHOTOKOMIIOHEHTHBIX 2D WHBepCcHil MO pa3janyHBIM IporpamMmaM u kBasu-3D MB muBepcuii (B
nineHoyHoMm Bapuante, 1o [Kovacikova et al.,, 2005]), mo mepBbIX pacyeToB IO MpOorpamme
o0wemuoi 3D MT/MB unBepcuu ¢ ucrnosiszoBanueM koja [Kelbert, t al., 2014].

IIpeaBapuTtenbHbIe Pe3yabTAThI

Drar WHBapuaHTHOTO aHajan3a MB (BEKTOpOB MHAYKIIMH, MPEACTABICHHBIX Ha puc. la) u MT
(dazoBbix TeH30poB) AaHHBIX 10 OB [Ipuiamoxkelo 1M03BOJIMI HAMETUTh KPYITHYIO MPOBOISIIYEO
KOPOBYIO CTPpYKTYpy ¢ mpoctupanuem (50°CB). C yderoM pe3yabTaToOB WHTEPIPETAIIUN JAHHBIX
3oHmupoBanui Ha npodmre Bridbopr-Cyospsu [Coxomosa, Padouast rpymma Jlamora. 2017] 6puto
C/IeTIaHO TPE/ITOI0KEHNE O €€ CBSI3U co cTpyKTypamu JIA, n3BectHpiMu B CeBepHOM [Ipunamoxbe.

[IpoaBmxeHre B MOHUMAHUU PACIIONOXKEHUSI aHOMAJILHO TPOBOASIINX «BeTBe» JIA B KOxxHOM
[Ipunanoxne mana tienogHas 3D uwaBepcuss MB maHHBIX CBOIHOTO aHCaMmOJs MO BCEH IUIOIMIAIN
anoMaymu (1o cratrycy 2017r.). OHa OATBEpANIAa HAIMIUE ABYX BETBEH KOPOBBIX ITPOBOIHUKOB,
paseleHHBIX OTHOCHTENBEHO M30JIMpYOIIeH 00sacTeto, Ha poduie B-C-2 u MeHee pa3pelieHHbIX
(BO3MOKHO, M3-3a HEJOCTATOYHOTO KOJMYECTBA UCIOJIb3yeMbIX NaHHBIX) Ha FOB Oepery (puc. 1a)
[Golubtsova et al., 2017]. OTm cBemeHHs OBUTM HWCHOJB30BAHBI TPH TOCTPOCHUU MEPBOI
IIPOTHO3HON OOBEMHOW MOJEIH KOPOBOH 3JICKTPONPOBOTHOCTH oOsacTu JIA, BKIFOYAOIICH JTBa
«3(hdexruBHBIX» MpoBOgHNKA: CB BepxHee-cpe/IHe-KOPOBBIi, YCIOBHO «METAa0Cal0uHbI», 1 FO3
CpeJIHe-KOPOBBIi, YCIOBHO «TPaHYJIMTOBBIN» (MX OTKIMKK Ha T=64c mpencTaBieHsl Ha puc. 10).
MogenmipoBaHue TOKa3ajo, YTO IS TaKOW MOJENH ¢ yBeNWUeHHWeM Tmepuona BimsHue CB
MIPOBOJHMKA OciabeBaer, u yxe Ha st ~1000c Bcs aHOMalnbHash 30HA TMPOSBISETCS KaK OIHMH
MoniHbi KO3 MpoBOHUK - UMEHHO OH U OBUI BBISIBJICH JJIMHHOTIEPUOIHBIMU MB 30H1IMpOBaHUSIMHE
[PoxuTsHCKMH u nap., 1981]. Cpasaenme puc. 1.0 u lc meMOHCTpUPYET TPOCTPAHCTBEHHYIO
KOPPEJSIHI0 TPOBOJHUKOB C KOH(MUTypaIrueidl TpaHyIMTOBOTO MOsica W INpOCTHpaHueM Paaxe-
JIamosKCKOM 30HBI.
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Crnenyer oTMETHTH, uTO NpuBeneHHbIe B [KynmmkoB u ap. 2019] npeaBapuTensHble pe3yabTaThl
2D wuHBepcuu 3(QEKTUBHOIO HMIENaHCa M THIIEpPa, BBHINOJIHEHHON C HCHOJIB30BAHUEM
nporpaMMel ZONDMT2D, noka He MO3BOJIMIIM PAa3JIMYUTh CEBEPHBIM M FOKHBIA MPOBOAHUKN JIA
Ha Jlamoxckoid MoHOKiIM3€e. bosbliee paspelmeHre Mbl HaleeMmcs MOJIYy4UuTh C IOMOILBIO
JOTIONTHUTENBHBIX TipodmmsHBIX 2D uaBepcnun MT/MB marepuanoB mo gactu cermenta «lletmsa»
reotpaBepca 1EB u ero CB mponomkenus Ha mpodmre 2016r. npoekra LADODA, a takxke — B
xoxe Bemymleiics mnonHoM 3D WHBepcMM BceX KOMIIOHEHT CBOAHOro aHcam6ms mo OB
IIpunanoxss.

HccenenoBanus mpoBeACHBI B paMKax padboT 1o rpanty PODU 16-05-00543A.
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Deep geoelectric structure of the southeastern Ladoga region inferred from the analyses
of MT/MYV data ensemble integrating the results of long standing investigations

Golubtsova N.S. (MSU), Ionicheva A.P. (MSU), Zaytsev S.V. (MSU), Kovacikova S. (GI
CAS), Kulikov V.A. (MSU, Nord-West Ltd), Mints M.V. (GI RAS), Nilov M.Yu. (Kar. RC
RAS), Pushkarev P.Yu. (MSU), Rokytianski I.I. (IG NANU), Sokoelova E.Yu. (VNIGNI IPE
RAS), Feldman L.S. (<EMGEO» Ltd), Yakovlev A.G. (MSU, Nord-West Ltd )

We analyze an ensemble of magnetotelluric and magnetovariational (MT/MV) transfer
functions over the area on the South-Eastern shores of Lake Ladoga/ The ensemble integrates the
good quality data collected during the whole period of the geoelectrical investigations of this
region: from the pioneering magnetovariational sounding of 70-80'" and RF Ministry of Geology
MTS/MVP works of 00" (transect 1-EU and profiles of “Moscow syncline” project) — to the broad-
band and long-period synchronous soundings in the frames of academician “Ladoga” project, 2016-
2018.

The maps of the MT\MV transfer function invariants reveal the spatial-frequency character of
the EM responses of the anomalously conductive structures, which are present here at different
crustal levels. The geoelecric models developed earlier are verified and improved due to application
of the adequate approaches of modern quantitative (multi-component 2D and 3D) interpretation.

Considering the results of MT/MV data inversions together with final regional volume EM
modeling as well as potential fields’ behavior and modern geological knowledge on the deep
structure of the Baltic shield and Moscow syncline junction area we discuss the hypotheses on the
Lake Ladoga conductivity anomaly nature and the continuation of its structures under the platform
sedimentary cover.

The studies were carried out within the framework of the RFBR grant 16-05-00543A.
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