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Beenenue

Jlerom 2018 roma paGoueit rtpymmoit LADOGA, oObeauHsIONIC TeOMIEKTPUKOB
I'eomornueckoro ¢akymprera MI'Y, Unactutyra reonorun KapHL[ PAH u U®3 PAH, B memsix
M3Y4eHHs FOTO-BOCTOYHOTO MPOAOIDKEeHUs JIamoKCKOH aHOMAMHM 3JIEKTPONPOBOIHOCTH OBLIH
BBITIOJTHEHBI 1MOJIeBbIe paboThl MeTogamu MT3 u 'MT3 no pernonaisHOMY 180 -KHJIOMETPOBOMY
npodumo «Kupumm-Tloamopoxse» (puc. 2).

[Tpu mpoBeneHnn pabOT HCIOIB30BAJIOCH JBA BUAA MArHUTOTEIUTYPHUECKOW ammaparypbl —
Hu3kovactoTHble ctanmmn LEMI-417 (pa3pabotka JIsBoBckoro mentpa MKW HAHY) u HoBas
MarauToternrypuueckas cranuus MOPU-TTPO, paspaborannas B kommanuun OO0 «Ceepo-3amamn»
(r. Mockaa).

MeToauKa M0JIeBbIX H3MEPEHU I

[IaTukoMnonenTHele u3MepeHuss co craHuusiMu LEMI-417 BbINOJAHSUIMCH B CHHXPOHHOM
pexume. bazoBas cranmms pacmonaraiack B paiione 1. Jloiimomna (CeBeproe [Ipumamoxse), eme
JIBE CTAHLMM TMapaJUIeIbHO BEJIM PETUCTPALMIO HA PSIOBBIX TOYKax. JlIMTenbHOCTH 3amucu co
craniusivu LEMI-417 cocraBuna B cpenreM 2 cyTok. KOMIOHEHTBHI MarHUTHOTO TOJISI U3MEPSUTUCh
C TOMOMIPI0 MAarHUTOMETPOB, W3TOTOBJIEHHBIX Ha OCHOBE ()EPpPO30HIOBOTO JaT4MKa U
pa3MeIIeHHBIX B OJJHOM TePMOCTA0MIBHOM KOPITYCE.

BeicokouacToTHas coctaBistronias MT-mons w3mepsinach ¢ MOMONIBI0O HOBOM KOMIAKTHOM
MarHuToTeInTypudeckoil anmaparypsl «MOPU-ITPOy. HabmoneHnust B psI0BBIX MyHKTaX BEJUCH B
MOTIAPHO-CUHXPOHHOM pexknMe 0e3 0a30Boi ctaHimu. /i perucrpanuyu MarHUTHBIX KOMIIOHEHT
HCIOJIb30BAIMCh COBpPEMEHHbIe MHAYKUMOHHbIE Aatuuku IMS-010 (OOO «Bera», r. Cankr-
[TerepOypr). dmmrenpHOCTh 3amucu co cTanmusmu «MOPU-TTPO» ma toukax MT3 cocraBmia B
cpemxHem 15-16 gacos.

[epen magamom moneBbIX paboT B paiioHe ydeOHO-HaydHOU 6a3et MI'Y B 1. AnekcaHapoBka
Kamyxckoit o0macTi ObUIM TPOBEACHBI TECTOBBIC 3aIMCH HA HWACHTHYHOCTH BCEX CTaHIIMA,
3a/ICICTBOBAHHBIX B MTPOEKTE, KOTOPHIE MOKA3IA COBMAJACHUE PE3YIbTaTOB OlleHuBaHus [Z] u [W]
BO BCEM /IMana3oHe YacToT.

[TpuMeHeHrne IIyMOTIOAABISIIONIMX TeXHOJMOTUH oneHnBanuss MT mepenaTtodHbix (QyHKIHIA
MO3BOJIMJIO MOJIYYUTh MapaMeTphbl MATPHULIBI UMIIEaHca U MaTpullbl Buse B quamna3oHe mnepuoaos
0.001-2000 ¢ ma Bcex 12 Toukax mpodumias, HECMOTps HAa 3HAYUTEIBHBIE TIOMEXH OT
anekTpuuIIpoBaHHOM Kene3Hoi noporu Mocksa-Ilerpo3zaBoack (puc. 1).

I'eosnoruueckoe crpoeHue paiiona pagor
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[Mpodpwmme «Kupumm-Iloamopoxse» pacronaraeTcs Ha [Oro-ocroke MeHHOCKaHIWHABCKOTO
LIUTa Ha CTBIKE JABYX KPYIHBIX TEKTOHHYECKHX CTPYKTYp - apxeickoro Kapenbckoro kpartona u
MO3/IHENANICONPOTePo30iickoro CBeKO(EHHCKOTO akkpenuoHHoro oporeHa (Mwunm, CokosoBa,
2017).

Ha rpanune w™exny CBeKOQEHHCKAM OpOreHOM, C(OPMHPOBAHHBIM TPU  3aKPBITUH
OJIHOMMEHHOTO OKeaHa, U Kapenbckum kparoHoM pacnonaraercsa Jlamoxcko-borHuueckuit mosc
mmpuHo# oT 20 10 50 kM (puc. 2). DTOT NOSAC MPEACTaBICH METaMOP(H30BaHHBIMH BYJIKaHOTCHHO -
OCaZIOYHBIMH KOMIUIEKCaMH, C(OPMHUPOBAHHBIMA Ha Menbpe W KOHTHHEHTAJIBHOM CKIIOHE
[TAaCCUBHOM OKpanHbI, BO3HUKIIEH NIPH PACKPBITUH OKEaHa.
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Puc. 1. [IpexBaputenshas oOpadoTka ganHbpix MT3. [ 1aBHBIE KOMITOHEHTHI TEH30pa

10

nmnenanca. CieBa — Touka Ne 5. Bnustaue /1 otcyrerByet. CrpaBa — Touka Ne 12. BrimsiHue
/I IPOSIBIISIETCS B BUIC YBEIMUCHHS MOTYJIsl UMIIeTaHca B Auarna3zone nepuozaos 0.5-100 c.

ITo pe3ympraraM KOMIIJIEKCHOM WHTEPHPETAlNN CEUCMHUYECKMX H  DIEKTPOPaA3BEIOYHBIX
JAaHHBIX, BBINOJHEHHbIX Ha TeppuTopun PuunsHauu, Kapenbckuil KpaTOH HAJABUHYT HAaBCTpEUy
TEKTOHUYECKUM IIACTMHAM aKKPELMOHHOTO KOMIUIEKCA, MOTPYKAIOMIMMCS 0] ero okpauHy. B
9TOH Ke 00JacTH BYIKAHOTEHHO-OCAJOYHBI KOMIUIEKC TAcCHBHOW OKpauHbl (JIamoxcKo-
BorHuueckuii mosic) HaNPOTUB, HAABUHYT B BOCTOUHOM HAIIPABIICHUU Ha OKPaMHY KpaToHa.
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Obnactb Canmaa 32 1-EB 36°

LienTpantHo- /
Kapenbckui /

B Ilpunogoxwse Kapenbckuii KpaToH
qepes Jlanoxkcko-boTHrnueckyro 30HY
i{;" TpaHUYUT c OxHO-OuHITHACKIM

IPaHYJIUTO-THEMCOBBIM mOsicoM  (puc. 2).

DTOT MOSAC MPOTATHBACTCS OT 03. nmbMeHb u

ropona Crapas Pycca k ceBepy, aanee uepes

CeBeproe Ilpunamoxse Ha 3amajg  BIOJb

ceBepHoro mobepexkbss DuHCKOrO 3anuBa.

[IpotsxkenHocTs mosica gocturaer 1200 kM.
'Q(E IOxHO0-OuHNAHACKAS BETBH OTOTO  Iosica
TPAaUIIMOHHO paccMaTpuBaeTcss (PUHCKUMH
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HUHNIEON:

HCCIIeI0BATEISIMU B cocTaBe
CeekodenHckoro oporeHa. Hamboiiee yacto
ynoTpebmsiemoe HAaVMEHOBAaHNE ATOU

CTPYKTYpBI - HOxHOo-OunIIHACKUI
0CaI0YHO-BYJIKAaHOTE€HHBIN KOMILJIEKC.
[Moanopoxbe» Ha TekToOHMYECKOoH Kapte (MuHI 1 B I[Oxnom [lpumagoxese, Ha TIPAHALE
ap., 2010). IOxH0-PUHIATHACKOTO u JIamosxckoro-
Boramyeckoro nosicos Beiaensiercs [lama-Jlanosxcknii rpabeH, KOTOPBIN SBISIETCS YaCTHIO MIMPOKO
pacnpocTpaHeHHOW pU(TOBON CHCTEMBI, HAXOSIICHCS TI0JT OCAJI0YHBIM YeXJIOM Pycckoil mianThI B
3amagHot  yactu  DeHHOckaHauaHckoro mmra. CelcMHUYecKHe, MAarHUTOTEIUTYpUUYECKUE
MCCIICIOBaHMSA, a TaKKe IUIOTHOCTHOE MOJEIMpPOBaHUE MoKa3amd, yro [lama-Jlamoxckuii rpabeH
KOHTPOJMPYETCS KOPOBBIMH W MAHTUHHBIMHU pa3jIOMHBIMH 30HaMH, a (YHIAMEHT IOJ HUM
MPEICTABJICH W3BEPKEHHBIMU MOPOIaMU OCHOBHOTO M YJIBTPAOCHOBHOTO cocTaBa (Stepanov a et.,
2016).

IIpenBapuTebHbIe pe3yJbTaThl HHTEPIPETALMH

Otan KadecTBeHHOW wuHTeprperaiii MT-maHHBIX BKIIOUan B ceOd aHaAmM3 TITyOMHHBIX
TICEBIOPA3PE30B KAXKYIIMXCS COMPOTUBICHHH W (pa3 mmmenanca, KOMIIOHEHT MaTpuisl Buse-
[TapkuHCOHA, TapaMeTPOB HEOJHOPOIHOCTH TEH30pa MMIIEIAHCA; KapT aMIUIUTYIHBIX U (ha30BBIX
NoJSIpHBIX auarpamm. Ilo pesyibpraram KauecTBEHHOTO AaHaiM3a Mbl MOXEM MPEAIOJIOXKUThH
CYIIECTBOBAHME KPYITHOW TMPOBOMAIMICH CTPYKTYpbl B LEHTPAIbHOW dYacTu  mpoduirs,
OpHEHTHPOBAHHOH B ceBepo-3anaaHoM HampasieHuu (50°CB).

[MpenBapurenbaple pe3ynbraThl 2D wHBepcuu S(PQPEKTHBHOTO UMIETAaHCA H  THIIIEPA,
BBINIOJIHEHHOW ¢ wucnoib3oBanueM mnporpammbel ZONDMT2D A.E. Kamwmuckoro (r. CaHkr-
[leTepOypr) B BUAe TIyOMHHOW TE€ORNIEKTPUYECKOW MOJENM TpuBeAeHs Ha puc. 3,0. B
HeHTpaIbHOW yacTu mpoduist, Ha TiayomHax 15-30 kM Quxcupyercs uameoOpasHas 00JacTbh
noBbIeHHON snekTponpoBogHoctd (YOC < 10 Owm-m). B paiione touek I'MT3 Ne 8-10
(JTaposxcko-boranueckuii nosic) u Ne 3-4 y3kue 30HbI aHOMaNBHOU 3J1eKkTponpoBoaHocTh (YOIC =
100 Om'M) TpOCIEKHUBAIOTCS U B BEPXHEH YaCTH 3€MHOM KOpPBI, MPAKTHUECKH IO MOBEPXHOCTH
3emim. [IpoBosimias 06acTh OrpaHMYeHa BHICOKOOMHBIMU OJlokaMu. Camble BBICOKHE YIIEITbHBIC
COMpOTHBIICHUS HaOmoarTesi BoctouHee T. [MT3 Ne 10 u oTBeUaroT mopojiaMm KOpbl apXelcKkoro
Kapenbckoro MUKpOKOHTHHEHTA.
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Jns cpaBHeHUs, Ha puc. 3,a mpuBeneHa moaenb YOC, momydenHas Cankr-IlerepOyprckumu
reopu3uKaMH 10 pe3yibTaTaM HHTepnperanud AaHHIX AMT3 mo mapamrenbHOMY TpOGHITIO
(TmomosxeHue mpo QU MOKAa3aHO HA PHC. 2 CHHEW JIMHUEH ).

a)

Depth, km

103 Touku TMT3

6 2 12

i}

nybuHa, km

&J 20 40 60 80 100 120 140 160 18C
OMCTaHUUs No Npounto, kM
YaeneHoe anekTpuyeckoe conpotusneHne (Om-m)

1 10 100 1000 10000

Puc. 3. I'eosnexrpuueckas Mmojaensb o npodmmo «Kupumu-Ilonmoposxee» 1mo pe3yabratam
2D unBepcun 3GEKTHBHBIX KPUBBIX U TUIIIIEPA.

BuiBoABI

[To pesynpratam wuHTEepnperanmm MT-ZaHHBIX B IIMPOKOM YaCTOTHOM JHara3oHe Oblia
MOCTpOEHa TIYOWHHAs TeOodNEKTpudeckas Mojenb BAoib npodwrs «Kupumm-Iloamopoxse» oT
MEPBBIX JIECATKOB METPOB 110 AecsTkoB KM. CTpykrypa Jlamoxckoil KOpoBOH aHOMAJIUK XOPOLIO
coriacyercs ¢ pe3ylbTaTaMH, MOJTYYCHHBIMH Ha HCCIEAYEMOH IJIOIIAaM paHee COTPYAHHKAMH
Cankr-IleTepOyprekoro yausepeutera (Stepanov a et., 2016) u Mucturyra reomorun KapHIl PAH
(KamanentunoB u ap., 2018).

JIMCKYCCHOHHBIM OCTaeTCs BONPOC O NPHUPOJAE BBICOKOW DIIEKTPONPOBOAHOCTH JIamoskckon
aHomannu. [lonydyeHHble HAMM pe3yJbTaThl KOCBEHHO MoATBeprkaaioT runoresy b. H. KnaOykosa
(KabmykoB, 2006) o mnByxwsipycHOM cTpoeHHH JlamoxKcko-bBOTHHYECKOW 30HBI, SBIAIOMICHCS
CJIOKEHHUEM MTPOBOJHHUKOB JIBYX THUIIOB — 3JIEKTPOHHO-TIPOBOASIINX MOPOJ] Y JHEBHOM MOBEPXHOCTU
u Qo aHBIX 30H Ha riryonnae 10-30 k.

HccnenoBanust mpoBeneHb! B paMkax padboT o rpanty POOU 16-05-00543A.
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New MTS-Deep MTS data on the profile “Kirishi-Podporozhje” 2018.
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Sumarokova E.S.!
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Introduction

In the summer of 2018, the LADOGA working group, uniting the geoelectrics of the Geological
Faculty of the Moscow State University, the Institute of Geology of the KarRC of the Russian
Academy of Sciences and the Institute of Physics of the Russian Academy of Sciences, made field
work using the MTS and DMTS methods on the regional 180 km-long profile "Kirishi-
Podporozhje" for studying the southeasterly continuation of the Ladoga electrical conductivity
anomaly.

Two types of magnetotelluric equipment were used: low-frequency stations LEMI-417 (the
Lvov center IKI NASU) and a new magnetotelluric station MARY-PRO, developed at OOO Nord-
West (Moscow).

Field Measurement Technique

Five component measurements were made in synchronous mode, the base station was located
in the area of Loymola village (Northern part of Ladoga Lake). The recording time for the MARY -
PRO stations averaged 15-16 hours, for LEMI-417 stations - 2 days.

The use of noise-pressing technologies for estimating MT transfer functions made it possible to
obtain parameters of the impedance matrix and the Wiese matrix in the period range 0.001-2000 s at
all 12 points of the profile, despite high noise from the electrified Moscow-Petrozavodsk railway.

Geological structure of the area of work

The profile locates in the southeast of Fennoscandian field. It crossesthe Ladoga-Bothnianbelt
which is located between the Svekofennorogen and the Karelian -craton;represented by
metamorphosed volcanogenic-sedimentary complexes.Karelian craton borders with South Finnish
granulito-gneiss belt which is a part of the Svekofennorogen. On the limit of the South Finnish and
Ladoga-Bothnian belts, the Pasha-Ladoga graben stands out, which is a part of a widespread rift
system located under the sedimentary cover of the Russian Plate in the western part of the
Fennoscandian shield. Geophysical researches have shown that the Pasha-Ladoga graben is
controlled by crustal and mantle fracture zones, and the foundation under it is represented by
igneous rocks of the basic and ultrabasic composition (Stepanov a et., 2016).

Preliminary interpretation results

Qualitative interpretation of the MT data included the analysis of deep pseudo-cuts of apparent
resistances and impedance phases, the components of the Wiese-Parkinson matrix, the
heterogeneity parameters of the impedance tensor; maps of amplitude and phase polar diagrams.
According to the results of qualitative analysis, were supposed the existence of a large conducting
structure in the central part of the profile, oriented in the north-west direction (50 °© C).

Preliminary results of 2D inversion of the effective impedance and tipper, received using the
program ZONDMT2D A.E. Kaminsky (St. Petersburg) are presented as a deep geoelectric model.
In the central part of the profile at a depth of 15-30 km an area of increased electrical conductivity
is recorded. On the DMTZ pointsNe 8-10 and Ne 3-4 narrow zones of anomalous electrical
conductivity can be traced in the upper part of the Earth's crust. The conductive area is bounded by
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high resistance blocks. The highest values of apparent resistances are observedat the east of the
DTMT point Ne 10 and correspond to the rocks of the Archean Karelian microcontinentcrust.

Conclusion

Based on the interpretation of MT data of a wide frequency range a deep geoelectric model was
built along the profile "Kirishi-Podporozhje" from the first tens of meters to tens of kilometers. The
structure of Ladoga crust anomaly agrees well with the results obtained by staff of St. Petersburg
University (Stepanov a et., 2016) and the Institute of Geology, KarRC of RAS (Zhamaledtinov et
al., 2018).

The question of the nature of the Ladoga anomaly is still debatable. Our results indirectly
confirm the B. N. Klabukov’s hypothesis (Kablukov, 2006) on the two-tier structure of the Ladoga-
Bothnian zone, which is a combination of two types of conductors — electron-conducting rocks at
the surface and fluid zones at a depth of 10—30 km.

Investigations were made as a part of the RFBR grant 16-05-00543 A.

452



