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Abstract

A 3D model of the deep structure of the Late Paleoproterozoic Svecofennian
accretionary orogen is based on coordinated data of geological mapping, reflection
seismic survey along profiles FIRE-1-2a-2 and FIRE-3-3a [3], uses cross-sections of the
3D density crustal model, the results of magnetotelluric studies along Vyborg-Suojérvi
profile in Northern Ladoga area and previous investigations in Southern Finland [5]
(fig. 1-4). The electrically conductive horizons on the SVEKA profile [2] and the series
of electro-prospecting profiles [6] were designed for the profile line FIRE-2-2a-1 and
interpreted as layers of graphite-bearing metasediments in the accretionary complex,
at the base of the Yormua succession and in the South Finland granulite-gneiss belt.
Rocks of similar composition were identified in the blind bodies of accretionary
complex owing to electrical conductivity anomalies in the cross-section along the
FIRE-2-2a-1 profile. The 3D model was used as a starting point for the development of
the evolutionary model of the Svecofennian Accretionary Orogen and reconstruction of
its role in the history of the Paleoproterozoic Lauro-Russian intracontinental orogeny
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that swept the predominant part of Lauroscandia, a paleocontinent that united the North
American and East European cratons [4]. The main feature of the Paleoproterozoic
evolution of the Svecofennian accretionary orogen and Lauroscandia as a whole was
a causal relationship with the superplume development, one of the elements of which
was the initiation of plate-tectonic events. In the axial zone of the intracontinental
orogen, the Svecofennian—Pre-Labradorian Ocean appeared, after closure of which
accretionary orogens were formed along its continental margins.
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Puc. 1. Teonornueckast KapTa 10ro-BocToka ®EeHHOCKAaHIMHABCKOTO MIKUTa (0CaIOUHBIN
YeXoJl yaaseH)

1-7 — naneornporepo3oii: 1 — rpaHuThI-panakuBy, 2 — FOxHO-DUHIISHICKUIA MPaHyINTO-THEHCOBBIN
nosic, 3 — LleHTpanbHO-PUHISHICKUI IPAaHUTONIHbIH KOMIIIEKC, 4—7 — BYJIKAHOT€HHO-0CA/J0UHbIE
nosica: 4 — IloxesiHmaa, CaBo, Caumaa, 5 — [lupkanmaa-Tamnepe, 6 — XameennunHsa, 7 — Jlajora-
Borunuecknii (maccusnas okpanta Kapensckoro kparona); 9—14 —apxeit: 9 —3eneHokaMeHHbIE ITosica
(Cyomyccanmu-Kyxmo-Tunacesipsu u ap.), 10—-14 — MUKPOKOHTHHEHTHI (IPaHUT-3€ICHOKAMEHHBIE
obnactu): 10 — Panya, Mucanmn u Bomnosepckuii, 11 — Kuanra, 12 — Kyxmo-Cerosepckuii,
13 — Kosnosepckuit. 14-16 — TexkroHMYeckHe rpaHMipbl: 14 — HaaBUIM M B30POCO-HAJBHIH,
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15 — copocsl, 16 — copoco-casuru. 17 — ceiicmonpodunu npoexra FIRE (BbIaeIeHBI IBETHBIMHU JTH-
Husimu): FIRE-1 — ¢uonerossiit, FIRE-2a — opanxessiii, FIRE-2 — kpacHbiii, FIRE-3a — 3eneHsblit,
FIRE-3 — uepnsiit; 18 — nmpodmne MT3 «Beibopr-Cyosipemy». 19-24 — nomonuuTenbHbIe 0603Ha-
YEHUS Ha TeOJIOTMYECKUX paspesax: 19 — celicMuueckuii 00pas, NpenoIoKUTENbHO, Kopa aKKpe-
LIMOHHOTO KoMIuleKkca; 20 — 30Ha pedIeKTHBUTH B HW)KHEH KOpe, MPEeIoIOKUTEIbHO 00pa3oBaH-
HOIl [IPH y4aCTHHU aH/CP- U HHTEPIUICHTHHTa MAHTUHHBIX Ma()UTOBBIX MarM; 21 — akyCTHYECKH T0-
MOT€HHasi 00J1aCTh, MPEANOIOKUTEIBHO, 00IaCTh MHTEHCUBHON MeTaMOp(hHYECKON NepepadoTKu;
22 — MaHTHs, 23 — TEKTOHUYECKUE IPAHUIIbI (a) U TPAHUIIbI CTPYKTYPHBIX JIOMEHOB (0), 24 — o0ua-
CTH TIOBBIIICHHON 3JIEKTPOHPOBOIHOCTH.

Fig. 1. Geological map of the southeastern Fennoscandian shield (sedimentary cover
removed)

1-7 — Paleoproterozoic: 1 — rapakivi-granite, 2 — South Finland granulite-gneiss belt, 3 — Central-
Finland Granitoid Complex, 4-7 — volcanic-sedimentary belts: 4 — Pohjanmaa, Savo, Saimaa, 5 —
Pirkanmaa-Tampere, 6 — Hameenlinna, 7 — Ladoga-Bothnian (passive margin of the Karelia craton);
9-14—Archaean: 9 —greenstone belts (Suomussalmi-Kuhmo-Tipasjérvi, etc.), 10—14 —microcontinents
(granite-greenstone terranes): 10 — Ranua, lisalmi and Vodlozero, 11 — Kianta, 12 — Kuhmo-Segozero,
13 — Kovdozero. 14—16 — tectonic boundaries: 14 — thrusts, 15 — normal faults, 16 — strike-slip faults.
17 — seismic profiles of the FIRE project (highlighted in color): FIRE-1 — purple, FIRE-2a — orange,
FIRE-2 — red, FIRE-3a — green, FIRE-3 — black; 18 — MTZ profile “Vyborg—Suojarvi”. 19-24 —
additional symbols on geological cross-sections: 19 — seismic image, suggested crust of accretion
complex; 20 — low-crustal reflectivity zone, suggested to be formed with the participation of the under-
and interplating of mantle mafic magmas; 21 — an acoustically homogeneous region, presumably a
region of intense metamorphic reworking; 22 — mantle, 23 — tectonic boundaries (a) and boundaries of
structural domains (b), 24 — areas of increased electrical conductivity.

OObeMHass MOJIETh TIIYOMHHOTO CTPOCHHUS MO3HE-TIAIeONPOTEPO30HCKOTO
CBeKO(EHHCKOTO aKKPEIIMOHHOTO OporeHa 0a3upyercsi Ha CKOOPANHHPOBAaH-
HBIX JaHHBIX TE€OJIOTMYECKOTO KapTHPOBAHMS, CEHCMOpa3BEAKH B OTpPaKeH-
HBIX BotHaX 1o npo¢misim FIRE-1-2a-2 u FIRE-3-3a [3], Bkiro9aeT u HCmomnb-
3yeT cedyeHHs 3-MepHOH MJIOTHOCTHOM MOJENH KOpBI, pe3yiabTaTbl MarHUTO-
TEJUTYpHUUYECKUX HcclieoBaHuii o npodumo Bridopr—Cyosipeu B CeBepHOM
[Ipunagokbe W paHee NPOBEAECHHBIX MarHUTOTEIUTYPHUYECKHX HCCIIEN0Ba-
uuil B lOxHoM Ouansaamuu (puc. 1-4). JlononauTtensHas nHGOPMALHL O CO-
craBe mopox CBEKO(EHHCKOTO aKKPEIIMOHHOTO OpOTreHa M ITaCCHBHOW OKpa-
nHbl Kapenbckoro kKparoHa, B TOM YHCIIE, B DIyOMHHBIX CEUYEHMAX, ObLIa 3a-
MMCTBOBaHA W3 paHee OIyOJIMKOBaHHBIX MAarHUTOTEIUTYPHYECKHX MarepHha-
J0B (TeodeKkTpudecknx paszpe3oB) [5]. IloBelmeHHas 37IeKTPONPOBOJHOCTH
CBsi3aHA ¢ TpaUTCOACPKAIIUMHI TTOPOIAMH, YacTO C IMPUMECHIO CYIb(MHIOB.
CKpPBITOKPUCTAIUIMYECKUHA W/HMIM HETIOJHOKPUCTAIUTMYECKHA TpaduT mpu-
CYTCTBYET B OCAaJIOYHBIX ITOPO/AX HHU3KOM W yMEpEHHOW CTENEeHHW MeTaMop-
¢u3ma, KpymHO-CpeHeueInyHdaTeliii rpaduT XapakTepeH Uil TPaHyJIHTOB.
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Puc. 2. 3emHas Kopa 1 KOpo-MaHTHIHAs rpaHuna o npoguio FIRE-2-2a-1

A — MUrpUpOBaHHbIH ceificMuueckuit paspes 1o [3]; B — MurpupoBaHHblii celicMUYecKuid paspes ¢
BBIJICJICHHBIMH T€0JIOTHYECKIMH IPaHULaMH (CM. yCIIOBHbIE 0003HadeHus K puc. 1); C — celicmore-
0JIOrnyecKas MoJieib; D — CTPYKTYpHBIH «CKeIeT» ceiicMOreosornueckoi MojieNu ¢ BbIHECEHHbBIMU
JIAHHBIMH O PACHpe/IeICHHUs KaXKyIerocs CONpoTHBICHHU: cieBa — pesyisrarsl MT 30n1upoBaHuii
B 10kHO# actu npoduist SVEKA, nmpakTHuecku COBMAJAOIIETo MO MOJI0KEHHUIO ¢ celicMonpodu-
JIeM (3HaYCHUsI CONPOTUBICHHI 010K0B Mozieu JaHbl B OM M) (110 [2]), B IeHTpe U B BOCTOYHOIT Ya-
CTH HPOMHIIS — MOJICIH 3IEKTPOCONPOTUBIICHHS, CIIPOCLUPOBAHHBIC C OJIM3 PACIIONIOKECHHBIX MPO-
(uteit (KpaCHBIM LIBETOM MOKa3aHbI KOPOBbIE MPOBOHUKH) (110 [6]); E — HHTepHpeTaloHHbIi reo-
JIOTMYECKHI Pa3pe3 ¢ HAHECCHHBIMHU 30HAMH TTOBBILICHHON 3JI€KTPOIPOBOIHOCTH.

Fig. 2. Earth crust and crust-mantle boundary along FIRE-2-2a-1 profile

A — migrated seismic section after [3]; B — migrated seismic section with geological boundaries
(see Fig. 1 for legend); C— seismic-geological model; D — the structural skeleton of the seismic-
geological model with data on the distribution of apparent electrical resistance: on the left — the
results of MT soundings in the southern part of the SVEKA profile, practically coinciding in position
with the seismic profile (the impedance values of the model blocks are given in Qm) (after [2]), in
the central and in eastern parts of the profile — electric resistivity models projected from close-lying
profiles (red color shows the crustal conductors) (after [6]); E — interpretational geological section
with zones of increased electrical conductivity.

IIpoBomsamue ropu3onTs! Ha poduie SVEKA [2] u Ha cepun 31eKTpopas3Be-
JOYHBIX Tpoduieii [6] ¢ y9eTOM IreoJOrHYecKoro CTPOSHUs OBUTH CIIPOEKTH-
poBansl Ha JuHUIO podmrst FIRE-2-2a-1 i mpouHTEpIIpeTHPOBAHbI KaK CIIOH
rpaduT-cogep)KalliX METa0CaJKOB B pa3pe3e aKKPEIMOHHOTO KoMILIeKca (B
YaCTHOCTH, B mosgce TaMriepe) U B OCHOBaHHH pa3pesa mnosica Kaiinyy. B gams-
HEWIIeM, 0 aHOMAJUSIM 3JIEKTPONPOBOAHOCTH ObUTH BBIJEICHBI TOPOIbI aHA-
JIOTUYHOTO COCTaBa B «CIETBIX» TeJIaX aKKPEIIMOHHOTO KOMILIEKCA B CEUEHHUU
npodmrem FIRE-2-2a-1.

[TonpoOHast XapakTepuCTHKa MarHUTOTEIUTYPHUYECKHX HCCIECAOBAHUM I10
npodumio Beibopr—Cyospeu npencrasinena B nokmazae E. FO. CoxonoBoii ¢ co-
aBTOPAMHU.

JI1s1 aKKpEIMOHHOTO KOMITIEKCA XapaKTepHa HAKIIOHHAS TEKTOHMYECKAs! pac-
CIIOGHHOCTh: TEKTOHHUYECKHE IUTACTHHBI MOIITHOCTHIO Mopsiaka 15 kM, oOpa3oBaH-
HbIE BYJIKaHOT€HHO-0Ca/I04YHBIMH ACCOLHMAINSIMH, BKIIIOYAIOIMMH JIEKTPOIIPOBO-
Jsiye rpaUTOHOCHBIE OCAIKU, W TPAHUTONAMH, MOHOTOHHO-TIOCIIEIOBATEIBHO
MOTPY’>KatOTCS. B BOCTOYHOM HarmpaBieHUU. [Ipy MOCTIDKEHMH YpOBHSI HIDKHEH
KOpBI TEKTOHMYECKHE TUIACTUHBI AKKPEIIMOHHOTO KOMIUIEKCA YTPAUUBAIOT YETKHE
OYEpPTaHUs] U HA KapTUHE CEHMCMUYECKHX OTPAKCHWH 3aMEINaroTCs OHOOOpa3-
HOH aKyCTHYECKH TOIYTPO3PAavYHOH Cpeioif, B KOTOPOH JHIIb (pparMeHTapHO MPo-
CIIKMBAIOTCSI TPAHUIIBI OTACNIBHBIX IUIACTHH. Kopo-MaHTHiiHAsI TpaHUIIA UMEET
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Puc. 3. Teosnexrpuueckuii pa3pes no nuauu Beidopr—Cyospsu

Fig. 3. Geoelectric section along the line of Vyborg—Suojérvi
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A — IyOMHHBIN pa3pe3 KayILerocs 3JeKTPUYECKOro CONpoTUBIIeHUs, B — TOT %ke paspes ¢ HaHe-
CCHHBIMH TEKTOHHYECKUMH IPAHUIIAMH, BBIICIICHHBIMHU C y4ETOM IIOTHOCTHON MOJIEIH U JaHHBIX
o0 reosiorndeckoM crpoennt, C — ceueHne 00beMHOIT IOTHOCTHOH MoaenH [ 1], D — uHTepnperaru-
OHHBII1 '€0JIOTMYECKUI pa3pes, YCIOBHbIE 0003HAYEHUsI CM. Ha pHC. 1.

A — depth section of the apparent electrical resistance, B — the same section with the tectonic
boundaries taking into account the density model and data on the geological structure, C — cross-
section of the 3D density model [1], D — interpretational geological section, see fig. 1 for legend.

Puc. 4. TpexmepHast Mozeb (6JI0K-IuarpaMmma) DyOnHHOTO cTpoeHuss CBeKo(hEHHCKOTO
AKKPEL[MOHHOTO OpOreHa M COINpEIeTIbHbIX TEKTOHHYECKHX CTPYKTyp — Kapenbckoro
kparoHa 1 FOkHOo-OHHIITHACKOTO TPaHyIHTO-THEHCOBOTO mosica

Venosnvie obosnauenus cm. na puc. 1.

Fig. 4. A 3D model of the deep structure of the Svecofennian accretionary orogen and
adjacent tectonic structures, the Karelian craton and the South Finland granulite-gneiss belt
See Fig. 1 for legend
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T hy3HBIA XapakTep: mepexos OT KOphl K MAaHTHUH (PUKCHPYETCS MTOCTETICHHBIM
MCUYE3HOBEHHEM CMYTHO NPOPHCOBAHHBIX I'PAHUI] TEKTOHWYECKUX IUIACTUH U T10-
CTENIEHHBIM TEPEX0I0M aKYCTHYECKH T'OMOTECHE3MPOBAHHON M IOIYNPO3PauHOM
HWKHEW KOpbI B IPO3pavyHyto MaHTuto. [1ox BO3aelCTBHEM S3HIOTE€HHOIO TEMI0BO-
TO MOTOKa aKKPEIIMOHHbINA KOMIIIEKC TIOABEPTrajicsl BHICOKOTEMIIEpaTypPHOMY MeTa-
Mop¢U3My U apuUaIbHOMY IIaBIeHNIO. «Pa3MbIBaHHE) KOHTAKTOB TTOPO, KOTO-
pbI€ B ICXOAHOM COCTOSHUM CO3/1aBaJI KOHTPACTBI aKyCTHIECKOH KECTKOCTH, CBS-
3aHO C IUIABJIICHHEM U CMEIICHHEM TaplraibHbIX paciuiaBoB. OObeMHasT MOJEb
HCIIONIb30BaHa B KAYECTBE OTHPABHON TOUYKM IS PA3BUTHS SBOJIFOLIMOHHON MOJie-
11 CBeKO(EHHCKOTO aKKPEIIMOHHOTO OPOTEHA M ONIPECIICHHUs €0 MeCTa B UCTO-
puM naneonporepo3oickoro JIaBpo-Pycckoro BHYTPUKOHTHHEHTAJIBHOIO OpOre-
HEe3a, OXBATUBIILETO TIPE00OIaIAoIIy 0 YacTh TeppuTopHrn JIaBpockaHin — rnaneo-
KOHTHHEHTa, o0bemuHsBIIero CeBepo-AMepukanckuii 1 Bocrouno-EBporeiickrii
Kkpatousl [4]. Mozxens BKIIOWaeT TpH dTama pa3ButHsa JlaBpo-Pycckoro opore-
Ha (~2.5, 2.2-2.1 u 1.95-1.87 mnpx net). [1aBHasi 0COOCHHOCTD TAICOMPOTEPO-
30¥icKoi ABoroME CBEKO(EHHCKOTO aKKPEIIMOHHOTO OporeHa W JlaBpockanmum
B 1IEJIOM COCTOsUIA B TIPHYMHHOM CBS3M C Pa3BUTHEM CYNEPIUTIOMA, OTHUM U3 dJie-
MEHTOB KOTOPOTO SIBWJIACh MHUIUAIN3ALMS COOBITHI TEKTOHO-IUTUTHOTO TUMa. B
OCEBOH 30HE BHYTPHKOHTHHEHTAIFHOTO OporeHa Bo3HHK CBexodennckmi—IIpe-
Jlabpayiopckuii OKeaH, IPH 3aKPBITHH KOTOPOTO BOIb OOpaMIISIOLINX KOHTHHEH-
TaJIbHBIX OKPAaNH ObUTH c(hOPMUPOBAHBI AKKPEIIOHHbBIE OPOTEHBI.
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