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JlanHast paboTa MOCBsIIEHa BbIABICHUIO BIUSHUA 3(dekra Xouia B reoIorTHuecKoi cpeae Ha
JTAaHHBIE 3JIEKTPOPA3BEIOYHBIX METOJIOB HAa MPUMEPE 30HAUPOBAHUS CTAHOBICHUEM OISl B OIMXKHEH
30HE. 3[1ECh KPaTKO OTPAKEHBI PE3YJIbTAThI IIPEIIIECTBYIOIINX TEOPETUYECKUX U3BICKAHUM, a TaKXKe
pe3yJIbTaThl JIETHUX IM0JIEBbIX padoT 2018 rona n pekoMeHAaluu aBTOPOB MO MPOBEACHUIO J1albHEN-
LIMX MOJIEBBIX UCCIIEIOBAHUM, 3aIUIaHMPOBAaHHbIX Ha JeTHUi nepuon 2019 roxa. bosibmioe BHUMaHKE
YIEJIEHO acleKTaM IIPOBEACHUS IOJIEBOTO SKCIIEPUMEHTA, a TAKXKE YCJIOBUSAM €ro KOPPEKTHOCTH.
IIpuBeneHa oleHKa XOJIOBCKOM POBOANMOCTH Ha OCHOBE YK€ UMEIOLINXCS PE3YJIbTaTOB.
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This work is devoted to identifying the influence of the Hall effect in the geological environ-
ment on the electrical exploration methods data on the example of controlled source transient elec-
tromagnetic (TEM) method. It summarizes the results of previous theoretical studies, as well as the
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results of the summer field work in 2018 and the authors' recommendations for further field studies
planned for the summer of 2019. Much attention is paid to the aspects of the field experiment, as
well as the conditions of its correctness. The estimation of the Hall conductivity on the basis of al-
ready available results is given.

Key words: electrical exploration, controlled transient electromagnetic source (TEM) meth-
od, magnetotelluric sounding (MTS) method, Hall effect, Hall conductivity.

Opdext Xomna 6611 oTKpHIT DaBUHOM ['epbepTom Xosmtom B 1879 rony B TOH-
KHUX TUTacTHHKaX 30510Ta [19]. DddexT coctout B BOSHUKHOBEHHH HAa OOKOBBIX I'pa-
HAX ITPOBOJHHUKA C TOKOM, IIOMEIIEHHOTO B NONEPEYHOE MATHUTHOE I10JI€, PA3HOCTU
noTeHUHANOB AQ — XO0JUTOBCKOTO HampsbkeHus: Uy, IPOMOPUMOHAIBHOIO BEJIIMYHUHE
IpoJ0JIbHOTO ToKa | M BekTOopy MHAYyKUMH MarHuTHoro nois B [20]. Jlanubii a¢-
dbekT BO3HMKAeT BcieAcTBUE BozneicTBus cuiibl Jlopenna (Fp) Ha 3apsiabpl B 3TOM
npoBojHuKe [17].

Henw3st otpunars, uro, B npuHiumne, 3pdext Xosna crnocoOeH MpOsSBIATHC
B I'€OJIOTMYECKUX CpeAax U BO3JCHCTBOBATh HAa M3MEPEHHS METOJAMH JIIEKTpPOpas-
Benku (puc. 1) [2, 4, 6-11]. B nannom cimydae mpobiiemMa MCCISAOBAHUM M COCTOUT
B YCTaHOBJIEHUHU PEAIbHOTO MposiBieHus 3pdekra Xosmia B reo3IeKTPOMarHUTHBIX
30HIMPOBAHMSAX U €r0 BIUSIHUM HA UX PE3YJIbTATHhI.

[lepBoHayanbHbII aHAMHU3 MMOKA3bIBAET, YTO P PeKkT Xoia MOKET OUYeHb cIadbo
OpOSABIIATHCS B 3(PPEKTUBHOW aHU30TPONHMH MPOBOJMMOCTH TFOpHBIX mopod. Kpome
TOTO, B PE3yJIbTATE TEHACHUNHA K KPUBOJWHEMHON TPACKTOPUU HOCUTEIEH TOKA MOJ
BiausiHuEeM cuiibl JlopeHua Bo3HHKaeT 3(pQpexkTrBHAs HAMarHUYEHHOCTh T'€0JOruye-
CKOM Cpefibl, 3aBUCAIIAsl OT COCTOSIHUSI T€OJIOTHUECKOM Cpe/ibl HA MUKPOYPOBHE [4].

MarHuTHOe none 3emaun

2142 ) +

McTouHMK — TOKOBaA neTna

Er

BTopuYHbIE TOKM jo

Puc. 1. ITosiBieHne XOJUIOBCKOM HANPSXKEHHOCTH E; 371€eKTpUYeCcKOoro noJs

B nmepuon 8-15 utonsa 2018 roga corpynuukamu JlaGopatopuu reodsIeKTPUKU
HUHIT CO PAH npoBoawinch MOJEBbIE HCCIEIOBaHUS B pamkax rpanta POOU
Nel7-05-00083 a. Ilenpto manHbIX paboT ObLTO 00HapY)eHHUE dhdexTa Xoiia B reo-
norudeckux cpenax. MccnenoBanus Obimu BeimosiHeHB MeTogamu 3Ch u MT3, koto-
pbie OBLTM BBHIOPAHBI B CBSI3U C METOAMYECKOU I(P(HEKTUBHOCTHIO M OTHOCHTEIHLHOMN
MPOCTOTOM BBITIOTHEHUS padoT [4].
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3aaa4y MOJIEBBIX UCCIECAOBAHNMN:

1. U3mepenune meronqom MT3 mnuTenbHBIX CUTHAIOB B OTHOW TOYKE;

2. U3mepenne coocHol metrnen curnana 3Chb s onpeneneHus: 0AHOMEPHOIO
pas3pesa B TOYKE UCCIENOBAHNM;

3. U3mepenne ueTeipex paananbHbix JuHu MN ot netiin merogom 3Chb;

4. 3mepeHue KOMIOHEHTHI E@ OT neTnu Iyl OUEHKHU CJIOUCTOCTH CPEAbl U KOH-
TPOJIS DIEKTPUUECKNUX U3MEPEHUM.

Takum 00pa3oM, npeaiaraercs Cieayromias IKCIepuMeHTaibHas cxema (puc. 2).
Ha BbIOpaHHOM ydacTKe C pOBHOM MOBEPXHOCTHIO U TOPU3OHTAIBHO-CIOUCTHIM pa3-
pe30oM (HACKOJIBKO 3TO M3BECTHO) paclojiaraeTcs MCTOYHUK — TOKOBasl METIs KBaj-
paTHOU (HOpPMBI C UMITYIILCHBIM BO30YX)aeHUEM. [Iporiecc cTaHOBIEHUS PETUCTPUPY-
€TCS YEThIPbMS PAJIUAIbHBIMU MPUEMHBIMU JIMHUSMHU, KaXJas U3 KOTOPBIX MEpPIEH-
JUKYJIIPHA OJHOM U3 COOTBETCTBYIOUIMX CTOPOH T'€HEPATOPHOM IETIW. Y CTaHOBKA
JOJKHA OBITH OOJIBIION, KaK It CTPYKTYPHBIX HCCICAOBAHWM, IJIS yBEITHYCHHUS
yYpOBHS CUTHaja, cBsi3aHHOTO ¢ 3ddexrom Xomna. JXKenaTenbHo Takxke mepeMeniaTh
U MOBOPAYMBaTh BCIO PACCTAHOBKY M MOBTOPSATH U3MEPEHUs AJisi TOro, 4TOOBI YJ0-
CTOBEPUTHCS B NOJIy4aeMbIX pe3yibTarax. [loCKoNbKy B JaHHBIX HCCIIEIOBAHUAX BCE
3aBUCHUT OT BEJIMYMHBI XOJUIOBCKOM MMPOBOAUMOCTH Gy, TO, MPEKJIE BCErO, HY’KHO BbI-
SBUTh OJIMHAKOBYI) KOMIIOHEHTY CHUTHajla BO BCEX YETBIPEX M3MEPEHHSX, €CIU OHA
HE nposABUTCs siBHO [10].

4 F ¥
y Mpuemnas ﬂu;-mb/.

/ Tokoeas nemns

Puc. 2. Cxema onpenenenns X0UIOBCKOM TpoBOAUMOCTH B 3C

Ha ocHoBe paboTHI C apXWUBHBIMHU JTaHHBIMU U UMEIOMIEHCS anpruopHO HHQOP-
Maluu ObLI BBIOpAH y4acTOK MpoBeAeHUs MmojeBbix padoT B Tarapckom paitone Ho-
BOCHOUpCKOM obnactu B 5 kM oT mocesika OpioBka (puc. 3). JlaHHBIM ydacTok Xxa-
paKTepU3yeTcs CIOKOWMHBIM pesibeoM (M3MeHeHHUe BBICOT 1 M Ha Kaxabie 60 KM)
Y HU3KOW CTPYKTYPHO-T€0JOTHMYECKON MOBEPXHOCTHIO, TaK KAaK LEJIUKOM PacCHoJIo-
KeH B mpezaenax 3amaaHo-CuOupcKoid HU3MEHHOCTH [1], Takke OH XOpOIIO M3y4YeH
C T€O0JIOTUYECKON TOUYKH 3PEHHS — €CTh MHOYKECTBO OTUETOB I'€0JIOTUYECKUX U Teodu-
3uYecKuX skcrnenunuii [16, 18], moaTBep K ICHHBIX pe3ybTaTaMu OypeHUs! CKBaKUH
[3]. Bo Bcex BBIIEYNOMSIHYTBIX OTYETAX YCTAHOBJIEH TOPU3OHTAIBHO-CIOUCTHIN Xa-
pPaKTEpP T€OJOTMUYECKOr0 CTPOCHUS CPE/Ibl, YTO MO3BOJISET IPOBOJAUTH MOJIEBBIE U3ME-
peHust 6€3 BEpOATHOTO BIUSHUS KaKUX-THOO JIOKAJIBHBIX HEOAHOPOIHOCTEH Te0JIo-
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THYECKON Cpefpl, a yIaJeHHOCTh y4acTKa padOT OT HACEIEHHBIX MyHKTOB U OOBEK-
TOB MH(PACTPYKTYphI TO3BOJISET UCKIIOUYUTh BIUSHUE KAKUX-THOO HABOJOK W IIIy-
MOB TEXHOT'€HHOT'O MPOUCXO0XKICHUS, KOTOPbIE MOIJIM Obl CYLIIECTBEHHO MOBIUATH Ha
PE3YJIbTATHI MTOJEBBIX SKCIIEPUMEHTOB.

o 50 100 200 HOBOCHEMPCKAR OB NACTH

Puc. 3. AnmunucrparuBnas kapta HoBocubupckoit odnacTy,
rjie 00J1acTh MPOBEIeHUS padOT BhIACICHA KPACHON OKPYKHOCTBIO [15]

HCpCﬁI{GM HCTIOCPCACTBCHHO K PC3YyJIbTATaM IIOJICBBIX HBMGPGHHﬁ, JJIA KOTO-
PBIX Ha pHUC. 4 MMPCACTAaBJICHA CXEMa PACIIOJIOKCHHA Ha MCCTHOCTH.

2018

*Z
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=
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Z%
=

Puc. 4. Cxema netnux nosieBbix uamepenuit merogamu 3Cb u MT3 2018 roga
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[To pesynpraram oOpaboTku gaHHBIX MT3 OBIJIO YCTaHOBIEHO OTCYTCTBUE OT-
KJIOHEHU B CTPOEHUH ydacTKa padoT OT MOJETH TOPU30HTAIBHO-CIIOUCTON CPEIbI.

Teopernyecku paccuntannblii curHan 3Cbhb npu BeiOpanHoil oy = 0,002 Cm/m
BIIOJIHE COOTBETCTBYET MOJIEBBIM KPUBBIM (PHUC. 5), OJYYEHHBIM BO BpeMs U3MeEpe-
HUM Ha yeTblpex paauaibHbIX JUHUSAX MN. Takum oOpa3oM, Mbl ONpeNeanIn XOJ-
JIOBCKYIO MPOBOJAMMOCTb. Ha Hami B3I, Mbl MOJIOKUTEIBHBIM 00pa3oM pELIMIN
BONPOC O MposiBIeHUM dPdekra Xoia B 3JeKTpopa3Beike. Mbl 0TUETIIMBO TOHUMa-
€M, 4TO BCE IOJYyYEHHBIE HAMU BO BpeMs 1os1eBoro cezoHa 2018 roga pesybraTsl 1o
u3ydeHnto 3gdexra Xoiaa HyKIAOTCS B NOATBEPKICHUM NpU JalbHEUIIUX MOJe-
BBIX HUCCJIEI0BAHUSX, IOCKOJIbKY XOJIJIOBCKUI CUTHAJ €i1a0, a U3MEpPEHUs MOKa IMOJTy-
YUJIMCH HE CaMOr0 JIYYIIETO BO3MOKHOI'O Ka4eCTBa.
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Puc. 5. CpaBHeHHE MONEBBIX CUTHAIOB MOCTIE MPEABAPUTEIHHON 00paboTKH
¢ reopetuueckuM st oy = 0,002 Cm/M, noneBas KpuBasi U3BMEPUTEIbHOMN JIMHUN

MINI1 — kpacHas, M2N2 — cunssi, M3N3 — 3enenas u M4N4 — yepHas;
TEOpPETUYECKAs KpUBasi — KOPUUHEBAs

ITo pesynbraTam nosnesbix u3mepenuil 2018 roga no uccienoBanuio >3pdexra
XoJja B reoJIOTHYECKON cpesie, CXxeMa KOTOphIX IpeJcTaBieHa Ha puc. 4, ObLIO yc-
TAHOBJIEHO CHJIBHOE BIIMSHUE ITOTOJHBIX YCJIOBHMI Ha pe3yJIbTaTbl U3MEPEHUN METO-
nom 3CBb. IloaTomy ananormuynbsie uaMmepenusi, mwianupyemoie B 2019 roay (cxema
IpeJCTaBlIeHa Ha puc. 6), MIIaHUPYETCs] MPOBECTH B T€UEHHE 0oJiee MPOJIOIIKUTENb-
HOTO MPOMEKYTKa BpeMeHH JIsl 3anucu curaaioB 3Ch npu G1aronpusTHRIX yCIOBH-
AX, TAKXKE IIAHUPYETCS MOJHOCTHIO MOBTOPUTH HMccnenoBanusa 2018 roga m momnos-
HUTHh UX 175 0oJiee AETaJbHOTO M OCHOBATEIBHOTO MCCIEeNOBaHUS BKianga sd¢ekra
Xomia MpU T€03NEKTPOMATHUTHBIX 30HIUPOBAHUSAX M MOBTOPHOTO YCTAHOBJICHUS
re0JIOTMYECKOro CTPOCHUSI CPE/Ibl Ha y4acTKe padoT.
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Puc. 6. Cxema nonesbix usmepenuit merogamu 3Cb u MT3,
KOTOpBIE IUTaHUpYyeTCs nposecTH JietoM 2019 rona

[Ipu npoBeAeHUN MOBTOPHBIX MOJIEBBIX IKCIEPUMEHTOB IUIAHUPYETCS CAENATh
cnenyroiee (puc. 6):

1. Ha teppurtopuu ydactka pabot 2019 roga moJIHOCTbIO TOBTOPUTH BCE M3MeE-
penusi, npoBenaeHHbie B 2018 romy, ¢ TeM ke MPOCTPAHCTBEHHBIM PAaCIOI0KEHUEM
BCEX DJIEMEHTOB I'€HEPATOPHOM U PETUCTPUPYIONICH Py,

2. IIpoectu u3mepenusi Mmerogom 3CB coocHbIMU METisAIMH (T€HEpUpYIOLIAs
netis pazmepamu 100x100 M u usmeputensHas netis pazmepamu 20x20 M) ¢ 1eH-
TpaMu B JajdbHUX (OT LEeHTpalbHOU reHepupyronied netim Q10Q2Q30Q4) konmax co-
OTBETCTBYIOLIMX U3MepUTENbHBIX TUHUA MN — Toukax N1, N2, N3 n N4;

3. IIpoBecTn 3amuCh HOPMAJIBHOW DJIEKTPUYECKONM KOMIOHEHTHI E@ OT nuHui
MIEfil, M2Efi2, M2Efi5, N2Efi6, N2Efi7, M3Efi3 u M4Efi4, kaxnas U3 KOTOpbIX
napajuiesibHa COOTBETCTBYIOIIEH CTOPOHE IIEHTPAIbHON TeHEPATOPHOU METIIH;

4. ITpoectu peructpanuto curHainoB Ha juHusx Efi2Efi6, EfiSEfi7, M2Efi6,
M2Efi7, N2Efi2 u N2EfiS5.

N3mepenus merogoM 3Ch coocHbIMU METIsIMU € LeHTpamu B Toukax N1, N2,
N3 u N4 Heobxoaumsl st 60Jee AETATBHOIO U3YUYEHHUS I€0JIOTMYECKOr0 CTPOEHUS
ydacTKka padoT.

3anuce curHasoB Ha JmHuax MIEfil, M2Efi2, M2Efi5, N2Efi6, N2Efi7,
M3Efi3 u M4Efi4 nyxHa nns Toro, 94ToObl MOCPEACTBOM IEpPECUYeTa MOXKHO OBLIO
NOCTPOUTH TEOPETUUYECKUE KPUBBIC JISI COOTBETCTBYIOLIUMX PpAJUAIBHBIX JIMHUI
MINI1, M2N2, M3N3, M4N4, Efi2Efi6 u EfiSEfi7, a Takkxe mjas Toro, 4T00BI CpaB-
HUTH MEXIY COO0W CUTHAIIBI IJIs TApAJUICTBHBIX JIMHUH.
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Peructpanus curnanos Ha qunusix M2Efi6, M2Efi7, N2Efi2 u N2Efi5 neobxo-
IUMa N1 U3Y4YEHUs BJIMSHUS HENPaBWIbHOW PACCTAHOBKH pPAJAHAIbHBIX H3MEpH-
TEJIbHBIX JIMHUN HAa MECTHOCTHU, & UMEHHO — CMEIICHUS OJHOTO0 W3 KOHIIOB JIMHUU
M2N?2 nepneHIuKyJISpHO €€ HOMUHAIBHOMY ITOJIOKEHUIO.

Bce BbllienepeynciieHHbIE 3Tanbl U3MEpPEeHuil, ianupyemsie B 2019 roay Ha
ydactke pabor 2018 roma, He0OXOIMMO MOBTOPUTH HA HEKOTOPOM yjaajieHuu (Iep-
Bble 10 KM) OT yyacTka paboT JIJIsi MCKIIIOUEHUSI BIUSHUS MECTa MPOBEJCHUS U3MEpe-
HUW HA UX PE3YJIbTAThl. DTOT 3TAIl MOJIEBBIX IKCIEPUMEHTOB TAKKE IIJIAHUPYETCS Ha
netnuit nepuona 2019 roxa.

B 3akitouenue xotenoch Obl OTMETHTb, YTO 110 UMEIOIIUMCS Ha IAHHBI MOMEHT
pe3yibTaTaM TOJIEBBIX paOOT HamMHu Oblja TOJy4YeHA IMepBas OIEHKA XOJUIOBCKOM
mpoBoAUMOCTH O0Komo 1-2:10° Cm/M — maHHBIA pe3yiabTaT TpebyeT yTOYHEHHil
U TIPOBEJICHUS C ATOM LIETBI0 TOBTOPHBIX MOJIEBBIX IKCIIEPUMEHTOB.

Paboma svinonnena npu gpunarcosoti noooepoicke PODU, npoexm 17-05-00083 A.
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