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Abstract

Modern stage of LA investigations has been initiated in 2013 responding to actual
demand of the Precambrian studies in solid geophysical constraints for understanding the
deep architecture and evolution of the Baltic (Fennoscandian) Shield in this key region, which
were still absent. New MT/MV sounding experiment of LADOGA WG has overcome serious
restrictions of previous phases of the studies: it is characterized by synchronous scheme of
broadband and basic long-period recording and application of advanced data processing and
inversion techniques for adequate analyses of noise containing observations. The paper is
focused on the methodology and results of Vyborg-Suoyarvi MT/MV data set inversions,
extending limits of earlier 1D approaches and proceeding to 2D and 3D analyses.

BBeaenue

Jlanokckas anomaimist (JIA) a1eKTpoIripoBOIHOCTH BIIEPBBIC ObLIa 0OHAPYKEH-
Hasg Oornee TPUIIATH JIET Ha3a] METOIOM MarHuToBapuanuoHHoro (MB) 30HmM-
poBanus pacnonokeHa Ha FOro-Boctoke banrtuiickoro (©eHHOCKaHIIHABCKOTO)
IMTa Ha IrpaHule apxeickoro Kapenbckoro kparoHa M MajeonpoTepo30icKoro
CBexo(eHHCKOTO aKKpEeIMOHHOTo oporeHa [2]. Ha ocHoBaHWMHM pe3ybTaToB paH-
HIX MarauTorerutypudeckux (MT) uccrenoBanmii 80—90-X TOIOB COTpyIHUKAMA
CIIoI'Y ¢ moMomipio OMHOMEPHOH HHBEPCHH HanMeHee HCKakeHHBIX M T KpuBBIX
ObLTa MoCcTpoeHa KBasuIByMepHast Mozelnb JIA [3]. B cBsi3u ¢ pocToM BO3MOXKHO-
CTel COBPEMEHHBIX CUHXPOHHBIX METO/I0B 30HAMPOBAHUS BHOBb BO3HUK UHTEPEC K
rccienoBanuio JIa10kCKo aHOMAITHH C TIETIBIO TTOTydeHUs Ooee IeTanbHOM 1 Ha-
JiexHOM Monenu JIA, PpUroAHOM /1715l FEOTEKTOHUYECKON MHTEPIPETaLUU.
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MeTtoapl ncciaenoBanmii

Habmronerns mo mpodumo Bridopr-Cyosiper, uMeromeM IITHHY Ooree
200 kM, mpoBeneHs! B 2013-2016 romax corpymaukamu OO0 «Cesepo-3anany,
MI'Y, U®3 u KpHIIPAH. B mporecce moneBsIx paboT co cTannusaMu Phoenix
u LEMI Ot momy4eHsl okoiio 44 psmoBeix u 9 pnmaHOTMEpHonHsix MT/MB
30HAMPOBAHUN C CHHXPOHHOM 3anuchio (puc 1.) [6, 5].
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Puc. 1. Pacnionoxenue npoduis Beibopr—Cyosipsu u purckux MT/MB uccrnenoBanuii.
Iloxa3zaner nHAYKIHOHHBIE cTpenku 1 T=1024c (uepHBIe — IEHCTBUTENBHBIC, CEPhIC —
MHHUMBIE, KOHBeHIMs Buse) mo nannaeM [5, 1]. KBagpaToMm BeigeneHa o0IacTe Tpexmep-

Hoii naBepcuu 3DInv

Fig. 1. Location of Viborg—Suoyarvi profile. The induction vectors from [5, 1] are
presented in Wiese convention (real — black, grey — imaginary). The square indicates the

area of 3D inversion model
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O06paboTKa JaHHBIX OCYMIECTBISACTCS C MOMOIIHI0 COBPEMEHHBIX METOIOB
U aJITOPUTMOB C HCIIOJIb30BAaHUEM 3alHceil COOCTBEHHBIX 0a30BBIX CTAHLIUI U
(hMHCKUX TeOMarHUTHBIX oOcepBaTopuii. HecMoTpst Ha H300MITHE TPOMBIIIIICH-
HBIX IIIyMOB B HCCIIEAYeMOi MecTHOCTH niepenatounsie MT/MB dyHkImn yaa-
JIOCh MOJIYYUTh B LIMPOKOH MOJIOCE 4acTOT. MIHBapUaHTHBIN aHaIU3 MO3BOIMII
OLIEHUTH PA3MEPHOCTD CPEIbI, 3HAHUE KOTOPOI HEOOXOIUMYIO AJIsl BBIOOpA Hau-
Gosiee aleKBaTHOIO TOJIXOAA K MHTEPIIPETAlny, KaK KBa3UABYMEPHYIO C JIO-
KaJbHBIMH TPEXMEPHBIMH HEOTHOPOIHOCTSIMH [6].

ITpoBenenne OJHOMEPHBIX MHBEPCHI MO XapaKTEPHBIM M MAaJOHWCKAKEHHBIM
aMIUTUTYIHO-(Da30BBIM KPUBBIM 3(D(EKTUBHOTO HMMIIEAAaHCA a0 BO3MOKHOCTH
MPOBEPUTH M YTOUHNTH UMEIOIINECS aIPHOPHBIE CBEACHUSI O HOPMAJILHOM paspe-
3e Kapensckoro n CexoeHCKoro OJI0KOB, a TakKe ITOTyYUTh HadaJbHBIC OIICHKH
NTyOMHHOTO PacIIpe/IeIeHHsI COIIPOTUBIICHHUI Ha aHOMAJIbHBIX yJacTKaX MPOMHIIL.

Yro6bl MOTYyYUTh HOBYIO MOAENb IIYOMHHOTO TEO3IEKTPHUYECKOTO paspe-
3a JIA HMCIonb30BaIMCh pa3IudHbIe MeTOAbl 2D MHBEpCHUH MOIY4EHHbIX JaH-
HBIX, BKJIIOUAsl CINIQKUBAIOIINE HHBEpCHUN [9] Ha HauaJIbHOM 3Tare, a TaKkxKe Je-
TaJIbHBIC TTOCIIE/IOBATENIbHBIE 1 COBMECTHBIE MHOTOKOMIIOHEHTHBIC HHBEPCHH B
KyCOYHO-HETIPEPBIBHOM aNmpOKCUMAIINK PACTIPEACTICHUSI 37IEKTPOIPOBOAHOCTH
Cpezibl, UCTOJb3YIOINE OPUTHHAIbHBIC MPOLENYPHl MONABICHUS JOKAIbHBIX
3D uckaxenutii [10]. B nokmase TeCTHPYIOTCS U CPaBHUTEIHHO aHAIN3UPYIOT-
sl MX paspeliaronye crnocodnoctu. IIpuMeps! pe3yabraToB MoJOOHBIX HHBEP-
CHii IpUBEICHBI HA (pHC. 2).

B Hacrosee Bpems ¢ HCTOIb30BAHUEM JIaHHBIX 30HIMPOBAHUN HA Mpoduie
Bri6opr—CyosipBr 0CyIIIECTBIICH TIEPBBIN MIOTHBIN 3aITyCK IporpaMmsl 3D uaBep-
crt ModEM [7] Ha 6sicTponeiicTBytommem kinactepe 1D3 PAH. VcronsioBamichk
kak MT, tak 1 MB naHHbIE: KOMIUIEKCHBIE TEH30pbl UMIIEAHCA U PEAJIbHBIE U
MHHMBIC YacTH THIEpa Ha ceTke 18 mepmomoB B amamazoHax (0.003—1024c) u

(0.003-512c), coorBerctBeHHO. [lepBrrii onbiT 3D mHBepcun npodmnst B-C man
PE3YIBTaThl XOTh M HEJOCTATOYHO Pa3pEIlICHHBIE, HO, B LIETIOM, Pa3yMHO COOTHOCS-
yecs ¢ IByMEpHBIMH (pHC. 3). BasKHBIM pe3ynbTaToM SIBHIIOCH OOHAPYKEHHE pac-
MIMPEHNs 00IACTH MOBBIIICHHON IEKTPONPOBOTHOCTH K BOCTOKY oT FO3 oxoneu-
HocTr Tipodwist B—C. TOTOBHUTCS ClieMyIOMmuii, YTOIHSIOIINIA, CIET MO PACIIHPEH-
HOMY BXOIHOMY aHCaMOIo, BKIIodaronieMy mMareprainsl MT/MB 3oH11poBanuii,
TOJTyYCHHBIE B XOJIE HBIHEIIHHUX U MPEIbIIYIMX UCCIEA0BaHIN 00IACTH COUNIeHe-
ura Kapenbckoro 1 CBeko(eHHCKOTo Te00I0K0B poccHiticKiumMu [ 5] 1 puacknmH [§]
Te0dJIeKTPUKAMH, C IPUMEHEHHEM OTKOPPEKTHPOBAHHON CTPATETHH CIVIa’KMBAHHS
¥ B3BCIIMBAHUS Pa3IMIHBIX KOMIOHEHT JAHHBIX.
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Puc. 2. ConocrapieHne pa3IHIHBIX pe3yIbTaToB AByMepHoil naBepcin AMT u MT/MB
naHHbIX npo¢duns Beidopr—Cyosipeu. [lonoxkeHne TeKTOHHYECKNX PAa3IOMOB HaHECEHO
B COOTBETCTBUH C [3], TeKTOHMYECKOE palilOHUPOBAHUE 110 [4]

Fig. 2. Geoelectrical cross-sections along Vyborg—Suoyarvi line, obtained as a results of
different codes and approaches to profile inversein and application of different inversion tool.
The location of the faults is shown according to [3] and tectonic zoning — according to [4].
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Puc.3. ConocrapieHue IepBbIX Pe3ylbTaToB TPEXMEPHOIT HHBepcHuH [7] aHcaMOiIst KOM-
IUICKCHBIX TEH30POB UMIICIAHCA U PeaIbHbIX U MHUMBIX 4acTel THIIIIEpa B TOUKAX IPO-
¢ust Beibopr—Cyosipu Ha ceTke 18 nepuoznos B nuanazonax (0.003—1024c¢) u (0.003—
512c), COOTBETCTBEHHO, C Pe3yJibTaTaMHU JIByMEPHOH leTepMUHaHTHOW nHBepcuH [5, 10]

Fig.3. The comparison of 3D inversion results, obtained with a help of code [7] for data
ensemble including full complex tensor Z and Re, Im parts of tipper Wz inn the ranges
(0.003—-1024) and (0.003—-512)s, correspondingly, with 2D determinant inversion [5, 10]
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BriBoabI

[TonmyyeHnHast reosnekTpuyeckas MOIEIb MO3BOJSIET CHENATh BBIBOBI, UTO
Jlamoskckast aHOMamHs 00pa30BaHa HE OMHUM OOBEKTOM, a CIIOYKHOM KOMITO3HIIU-
el IPOBOJIINX 00BEKTOB PA3IMYHON CTPYKTYpHL. B cpemHe- 1 HIKHEKOPOBBIX
YPOBHSIX OHH, KaK IPaBUJIO, XapAKTEPU3YIOTCSI OTYETIIMBBIM I0r0-3aaHbIM I1a-
JICHAEeM, HanboJiee BEepOsTHO, MPUYPOYCHHBIC K KOHTAKTOBEIM 30HAM C TpaduT-
COZICPIKAIIIMU TTOBEPXHOCTSAMH TaJICOIPOTEPO3ONCKIUX 0Opa30BaHUI B IIPO-
Llecce UX cpacTaHus Ha roro-3anajHoi rpanuue Kapenbckoro kparoHa B KOHLE
[MTaneomporepo3os. B BepxHell 4acTu pa3pe3a OHH UMEIOT OOJBIIYI0 KPYTH3HY
MaJICHUS ¥ IPUYPOUYEHBI K OCHOBHBIM Pa3JIOMaM, BBISIBJICHHBIM Ha IIOBEPXHOCTH,
B TOM YHCJI€ HEOTEKTOHUYECKHUM, KOTOpbIE OrpaHHYMBatoT Jlagora-borHuueckyro
TEKTOHWYIECKOH 30HOH. Oco00ro BHUMAaHUS TPEOYIOT pe3ylbTaThl HHBEPCHI Ha
O3 vactu mpodmist, 11T KOTOPOH €CTh MOSBIINCH YKa3aHUS Ha MPUCYTCTBUC
TPEXMEPHBIX NCKAKCHUH TPOBOJIIMA 00BEKTaMH BHE TIPO(IIIAL.

Paboma evinonnena npu gunancosoii noodepoicke PODHU, unuyuamusHvie epam-
muet 13-05-00786, 15-05-01214, 16-05-00543, sxcneduyuonnozo epanma 14-05-10042,
a maxorce OO0 «Cesepo-3anaoy.
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