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Seabed EM surveys in shallow water environments have a number of specific particularities.
Specifically, there is difficulty with hermetical sealing of EM instruments and the necessity of overcoming
electromagnetic noise caused by underwater currents and sea surface disturbances. Another problem is the
inability to employ large ocean going vessels in many areas, while the use of small vessels increases the
demands on the size and weight of the equipment. There are also certain positive aspects in this, pertaining to
the ability to use reliable acoustic communication between the marine EM instrument positioned on the
seabed and the sea surface, as well as the use of beacons for identifying the location of the bottom apparatus.
In this paper, discussed is a shallow marine EM data acquisition equipment complex that allows efficient use
of standard ground EM instruments for carrying out investigations at a sea depth interval of 0-200m. This
complex consists of 2x - 4x - 5-channel marine EM systems.

Key words: Marine MT, EM field, OBEM equipment, coastal shelf and transition zones, small vessel
deployment, small size, low weight OBEM instruments.
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JloHHBIE HCCIe0BaHUS HAa MEIKOBOIHBIX aKBaTOPHAX UMEIOT Pl crnennduieckux ocodeHHocreil. B
YaCTHOCTH, 3TO CIOKHOCTH € TepMETH3aliell anmapaTypsl, HEOOXOAUMOCTH OOPBOBI ¢ AIEKTPOMArHUTHBIMU
[IOMEXaMH, BbI3bIBACMbIMHM IIOABOAHBIMHM TEUYEHHSMH W BOJHEHHMSIMHU IOBEpXHOCTH Mopsa. Eme onHoit
po0IeMoil sIBIsSETCS HEBO3MOXKHOCTH HCIIOJIB30BaHUS BO MHOTHX PaliOHAaX KPYMHOTOHHAXHBIX CyIOB. A
WCTIONB30BaHHE MAJIOTOHHAKHBIX CYIOB BBI3BIBACT TMOBBIINICHHBIE TpeOOBaHUs K rabaputaMm W Becy
anmapatypbl. ECTh U HEKOTOpBIC TOJOXKUTEIbHBIE aCMEKThl CBS3aHHBIE C BO3MOXKHOCTBIO HCIOJIb30BaHUS
HA/IeKHOM aKyCTHYECKOH CBSI3M MEXAY IOHHBIMH CTaHUMSIMU M CYIOHOM, @ TaKKe HCIIOJIb30BaHHEM
BCIUIBIBAIOIIMX OyeB ¢ paauoMaskoM Uil (HUKCAMKM MeCTa HaXOKIACHUS [OHHOW ammaparypsl.
[IpennaraeTcst MOpPCKOH MayOTNlyOMHHBIH KOMIUIEKC 0O0OpYyIOBaHUS, TO3BOJSIONMNA () (EeKTHBHO
HCIONb30BaTh CTAaHAAPTHYIO HazeMHylo EM ammapaTypy sl mpOBEACHUSI MOUCKOBBIX PabOT B MHTEpBaje
riryouH 0-200M. Kommeke BkimtogaeT 2X — 4X — STH KaHaJIbHBIE CHCTEMBI.

Knioueswie crosa: mopckoe MT3, 37IeKTpOMarHuTHOE TI0JIe, IOHHBIE CTAHIIWH, [IeTIb() U TPAH3UTHBIE 30HBI,
3aIyCK ¢ MaJOMEPHBIX CYZ0B, KOMITAaKTHBIC H JICTKHE JJOHHBIE CTAHIIUH.

s TiryOOKOBOJHBIX OAcCEMHOB 3a IMOCICIHUE 2-Ba NECATHICTUS OBUIM CO3JIaHbl TEXHOJIOTUU U
anmmapatypa Jjs BBINOJHEHUs paboT MarHuTote/utypudeckumu Merogamu (MT3), a Takke c
koHTponupyeMbiM EM wmcrounmkoMm. HakoruieH OoratTelif MONOKWTENBHBIA OMBIT B TOMCKaX 3alieken
YTJIEBOIOPOIOB B CaMBIX Pa3NMUHBIX paifonax mwupa [1, 2, 3, 8, 9]. OxHako 3TH ke pabOTHI BBIABHIN PSI
npobneM B oOecrniedeHnu peHTabenpHOCTH MOpckux EM mccnenoBanmii. [lockonbky apeHaa cyaHa CTOUT
HECKOJIbKO [IECATKOB THICSIY JOJJIApOB B JAEHb, AN TOro 4TroObl chenaTb CTOMMOCTh TO4YkH EM
30HAMPOBAHUN TNPHUEMIIEMON, MPUXOIUTCS OJHOBPEMEHHO 3aJI€HICTBOBATh HECKOJBKO JECATKOB JOHHBIX
MpueMHUKOB. To ecTh, paboThl TPeOYIOT 3HAUMTENBHBIX KalUTaJIbHBIX 3aTpar (apeHna CyJHa, CTOMMOCThb
anmnapaTtypsl, CoJep)KaHKe TOJeBOW KOMaHAbl U T.1.). [loaToMy, Takue paboTbl MOTYT OBITh PEHTAOEIbHBI
TOJIBKO TIPH HCCIIEOBAaHUM KPYMHBIX Y4YacTKOB. J[pyroii 0coOEHHOCTBIO TIIyOOKOBOJHOW ammaparypsl
SIBIIIETCS €€ 3HA4YUTENbHBIH BEC W HaJW4YMe IMPEHMYIIECTBEHHO 2-X WM 4-X KaHaJbHasg CHCTEMa
peructpauru EM monei. KpymHoTOHHa)kHOE CynHO CIIOKHO M Hed((EeKTHBHO 3aJeilcTBOBAaTh Ha
MenKoBoJbe. [103TOMYy B Takux ycJOBUSAX 3HAYMTENBHO 3G (EKTHBHEH MOXKET OKa3aThCsl MCIIONb30BAHHUE
MaJIOMEPHBIX MaHEBPEHHBIX CyJ0B. Takas KOHIENIHS NPEAbsBIsIET OBBIIICHHBIE TPeOOBaHNUS K TabapuTy U
BeCy MOpCKoil anmaparypel. Kak ObUIO yCTaHOBJIEHO B IEpPBOM [€KajJe HBIHEIIHEro CTOJETHs,
HCIOJIb30BaHUE BEPTHUKAIBHON MAarHUTHOM KOMMOHEHTH! EM momns mo3BosiAeT MONydUTh CYLIECTBEHHYIO
JOTIOJHHTENNbHY0 HHpopMaruio [4, 5]. DToT dakT 00yciaBIMBacT KelaHHe UMETh B COCTAaBE IMOBOIHOM
CHCTEMBl 5-TH WIH 3-X KaHaJbHbIC NMPHOOPHI, OCHAIICHHBIE BEPTHUKAILHBIM MAarHUTHBIM jJaTtdukoM. [Ipu
CO3JIaHMM MEJTKOBOAHOM ammaparypsl CiledyeT TAKKe YUYUTHIBATh JBa CYIIECTBEHHBIX (DaKTOpa, BIMSIOLIMX
Ha Ka4eCTBO MOJIEBBIX 3aMKCEN - BOJHEHHE MOPS, TIOJJBOJIHBIE TEUECHUS U T.A.

[lepBbie oOMBITHI Ha MeJKOBOAbE ¢ ammaparypod @eHukca OBbUTH BBHIIOJIHEHBl KHTAHCKHUMHU
reodusukamu B 3anuBe baxail B Hauane HeiHenIHero Beka [8]. PaboThl MpoBOAMINCH ¢ PHIOATCKON JHKOHKH C
pacTArMBaHUEM 3JEKTPUYECKUX JIMHUHN C MOMOIIBIO NUTIONOK. HecMOTps Ha MOJTydeHHBIN MOJI0KUTENbHBIN
Te0JIOTHYECKUH pe3ynbTaT, IPIMEHsAeMas METOAKA HE BBIIEPKUBAIA CEPhE3HON KPUTHKH C TOUKHU 3PEHUS
0e30macHOCTH  TpOBelleHHs  paboT, METPOJIOTUH, IPOU3BOJUTENBHOCTH H  cebectomMocTH. B
MIPOEKTHPOBAHMHU TIOJBOJHON aImapaTypsl CyIIECTBYeT ABa noaxozaa. IlepBblii M3 HUX IpexycMaTpUBaET
CO3JJaHUE LIEJBHOM CTaHUMHU, BKJIO4as peructparop EM mnosei. Bropoll moaxon, npeaycMaTpuBaeT
WCTIONIb30BAaHNE HM3BECTHBIX, XOPOIIO ceOsl 3apeKOMEHJOBABIINX HA3€MHBIX PETUCTPATOPOB M JATYNKOB
MarHMTHBIX KOMINOHEHT EM 1ons U co3aHue TOJIBKO FepMETU3NPOBAHHBIX KOPIYCOB, CUCTEM YIIPaBJICHHSA
KOHTPOJIsI, CUCTEM CBSI3M M CHUTHAJIU3ALMU, CUCTEM BCIUIBITUS M MOTPYKEHHsL. ABTOPBI HACTOsIIEH paboThl
IIOLIUIN 110 BTOPOMY ITyTH. BTOpoii 0coO€HHOCTHIO pa3paboTaHHOMN aBTOpaMH amnapaTypsl sBISETCS HaUUue



2-X TpajanMil ammaparypbl, UMEIONIMX CleNU(pUISCKHe MEXaHMYECKHEe XapaKTePUCTHKHU: ammaparypa s
TpaH3UTHBIX 30H (ryouHa 0-50M) u anmapatypa aiast menbda (rayouna 10-200m) [6, 7]. Ha akBaTopusix
CYILIECTBEHHO MEHSIOILEHCS TITyOHMHOM BO3MOXKHO MCIIOJb30BaHUE 2-X BUJIOB alNapaTypbl COBMECTHO.

Puc. 1. a) kuTaiickas peidaTckas JKOHKa Hcnonb3zyeMas komnanueil 311X kak «b6a3oBoe CyqHO» A
MpOBeIeHUS MOPCKHX paboT; anmaparypa ycTaHaBIMBaJlach C MOTOPHBIX JIOJIOK; 0) TIOATOTOBKA alapaTypsl
corpyznukamu 311X Ha nanyGe cynHa.

I[OHHI)Ie CUCTEMBI 1IJI1sl TPAH3UTHBIX 30H

Oto0 Hambosnee CIOXKHBIM BHI MOPCKOTO 00OPYIOBaHMS, MMOCKOJIBKY C OJHOH CTOPOHBI paboThI C HX
MPUMEHEHHUEM BBITIONHSIOTCST B HKOJOTHUYECKH YYBCTBHUTENBHBIX aKBaTOPUSAX W Ha JHE HE >KelaTeJIbHO
OCTaBIISITh AJIEMEHTHI paboThl 3TUX cucTeM. C Ipyroi CTOPOHBI, STUM CHCTEMaM MPUXOAUTCS padoTarh B
YCIIOBHSAX HMOBBIIICHHBIX MIEKTPOMArHUTHBIX IIOMEX, CBI3aHHBIX C MOPCKUM TE€UYEHHEM, BOJIHCHHEM MOpS, a
TaKXe MOMEeXaMHU OT OEperoBbIX CHJIOBBIX YCTAHOBOK, JIMHUH 3JIEKTpoNepenady M OT HMPOXOIIIIUX CYZIOB.
Otcrona TOBBIICHHBIE TPeOOBaHUS K BBICOTE W OOTEKAEMOCTH KOpPIyca CHCTeM (MHUHHUMAalIbHOE
COIPOTHBIICHUE KOPITyca), HEAOMYCTUMOCTh cOpoca OETOHHBIX IUIUT WU PYTUX 3JIEMEHTOB, HCIIOIb3yEeMBIX
B KadyecTBE cOpachlBa€MbIX SIKOPEH B IOHHBIX CTaHLUSAX. BBICOKHE 3KOJOrMyeckue TpeOOBaHUS TAKKE
WCKJIFOYAIOT WCIIONb30BAHUE CBUHIIA W €r0 COJie B KOHCTPYKIMH TOPUCTBIX HEMOISIPUIYIOLIHXCSI
AJNIEKTPOJIOB. 2-X KaHajbHas Mayoriy0okas ayekTpoMmarHuTHas cucreMa SMMT Obiia croeruaibHO
pa3paboTaHa, UCIBITAHA U 3aIlyLICHA B IPOU3BOJCTBO JUIS MPOBEAEHHUS PadOT B MEJIKOBOIHBIX, MOPCKUX U
MPECHOBOHBIX BOJI0eMax B riyOuHHOM HHTepBae ot 0 10 50m (Puc. 2).

Puc. 2. Mopckue nonnsie EM cranmmu 11 paboT B TpaH3UTHBIX 30HAX; a) 2-X KaHanbHas cuctema SMMT;
0) 3anyck cucremMbl SMMT ¢ nanyObl kKaTamapaHa.

BaxxHO OTMETHTB, YTO cHCTEMa SIBISETCS TAKXKE OYEHb YAOOHOW Ui TMpoBeJeHHS padoT Ha
MIEPUOAMYECKN 3aTOIUIAEMBIX TEPPUTOPHSX (IIPHIMBHBIE TEPPUTOPHUH, JIUMaHbl, HaroHHas Bojaa). Kak yxe
O0TMEYaJIOCh BBIIIE, MOPCKas CHCTEMa COCTOWT M3 JIBYyX OCHOBHBIX dacTel. [lepBbIM sSBiIsIeTCS moTpy)aemblit
TePMETUYECKUN MOJYJh C CHCTEMaMH BCIUIBITHS, CBS3M WM CUTHAIHM3AIMM, a TAKXKE TEICCKOMUYSCKUMHU
ANEKTPUIECKHUMH MPUEMHBIMH JTMHHUSAMH C MAJIOITyMSIIIIUMH, HETOJSPU3YIOIIUMUCS 3JIEKTpoaaMu. BTopsim
CYIIECTBEHHBIM 3JICMEHTOM CHUCTEMBI SABJISICTCS MHOTOKaHAIbHBIM MHOTO(YHKIIMOHAIBHBIN peructparop EM
moJiei u Gartapes nuranus k Hemy. Cuctema SMMT (2-kaHaja) MMeeT JOBOJIBHO MaIyiO BBICOTY, KOTOpas
o0ecneurnBaeT HU3KOE a’pOMHAMHYECKOE COMPOTUBIICHHE, a TAK)KE€ OTPAHWYCHHBI BEC, IMO3BOJISIONIUI
JIBYM pabOTHHKaM JIOBOJILHO CBOOOJTHO IMepeMelarh cucteMy B coOpanHoM Buje. CucreMa Oblila UCTIbITaHa



U TI0Ka3aja Xopoiue (yHKIHOHAIbHBIE BO3MOXXHOCTH C MHOTO(YHKIIMOHAIBHBIMU ITpueMHUKaMu: MTY-
2E, MTVY-5A, I'enapa-4, I'enapa-8. To ecTh, cUCTEMa MOKET SKCILIYyaTHPOBATHCS ¢ OOBIYHBIMU HA3EMHBIMHU
MHOTO(yHKIMOHANEHBIMU EM peructpaTopamul, KOTOpbIC BBITYCKAIOTCS Pa3iWYHBIMUA Te0(pH3MYECKUMU
KOMITaHHUSIMH.

Cucrema wMeeT TPOYHYID paMmMy, Ha KOTOPYIO Kpemstca oOOTeKaeMblii KoOpIyc, 2-Ba
repMETU3UPOBAaHHBIX LMIMHIAPA, B KOTOPBIX HAXOIATCS PETUCTPUPYIOLIMHA HpuOOp, CHCTEMa CBS3H C
CUTHaNM3allMeld M yOpaBieHHWs, a Takke Oarapes NHUTaHUS. 4-pe TEIECKONWYECKUEe IUTaHTH, C
HETOJIAPU3YIOLIMMUCS 3JIEKTPOIAMHU JIETKO MIPUCOEAMHAIOTCS M OTCOEAUHAIOTCS CIIEUAIbHBIMUA Pa3beMaMu
n 3aMKaMHd. B maszax cucTeMbl HaXOAATCS AJIEMEHTH CHELUAIBHO Pa3pabOTaHHON 3IKOJIOrMYECKH-YHUCTON
cHCTeMBI ciycKka-moabpeMa. CrcreMa uMeeT 4-X KpaTHBIM 3amac IIaBydecTH. B Morpy:KeHHOM COCTOSHHY,
CTaHIMS 3a/IeHiCTBYET aKyCTHUECKUI MOIYIb CBSI3H, a TAKKE aKyCTHUECKUI MasiK, paCCUMTaHHBINA Ha paboTy
HE MEHEE MecCsIa B TOM CIIydae, €clii yCTPOMCTBO aKyCTHYECKOH CBSI3M MO KaKUM-TO NMPUYMHAM JacT cOOH.
B HazgBOAHOM TOJIOKEHWH HA CHCTEME PadOTaroT pajvo W CBETOBOW MasKH, a TaKXKe paauocBs3b. Maibie
pasMepsl M BEC CHCTEMBI, a TaKKe ChEMHbIC TEJIECKONMYECKHE IITAHTH TI03BOJSIOT 3aJeiCTBOBATH C
MaJOMEpHOro cyaHa (IOHTOH, KaTamapaH, sixta, Oykcup) no 10-tu cuctem. IIpu 3TOM NpenbsBISIOTCS
BEChbMa yMEpeHHbIe TpeOOBaHUs K IOABEMHOMY KpaHy cynHa (Tpy3ononbeMHOCTh 0.5 TOHH, BBIHOC CTPEIbI
3a 0OpT cyaHa 2 M).

3armyck cucTeMbl B paboTy IPOU3BOAUTCS cienyrommm oopazom. Ilocie yctaHoBKM cBexHX OaTapeil u
CHEMHOH KapThl C PaclMCaHUEM PErHCTPALMK JaHHbIX, [EPMETU3UPYIOTCS KOPITyca, B KOTOPBIX Pa3MEIIEHO
obopynoBanue. [lnaBcpencTBO BHIXOJUT B HAMEUEHHBIA paiioH, mpubop cuHxpoHm3upyercs ¢ GPS,
AKTHUBH3HUPYETCS CPEICTBA CBs3M M curHamu3anmu. CucTeMa ¢ IMOMOIIBI0 KpaHa BBIHOCHTCSA 3a OOpT,
MIOCJIEI0BATENIFHO MPUCOEANHSIOTCS LITAHTU 3JICKTPUYECKUX JIMHUM, CHCTEMa OIyCKaeTcsl Ha IMOBEPXHOCTh
BOJIbI, TPOM3BOJIUTCS TIepe3arpy3ka CUCTEMbI CITyCKa-MoIbeMa, U CUCTeMa TIJIaBHO ITOTPYKAeTCsl Ha MOPCKOE
JHO. B 3amporpamMmMupoBaHHOE B pacIMCaHUE BpEMs, CUCTEMaA HA4YHET perucrtpauuto EM mosis CMUHXpOHHO
(mo GPS) ¢ mpyrumu monBoAHBIME TIPHOOpaMU, a TakKe HazeMHOW 0a3oBoill craniueil. [lonsém cucTeMsl,
MepEeMEILCHUE Ha CIIEAYIOILYI0 TOUKY U3MEPEHHUN U CITYCK, IIPOU3BOAUTCS B TAKOH K€ ITOCIEI0BATEIbHOCTH.

JoHHble cucTeMbI 1151 lIeabpa

JIOHHBIE CHCTEMBI U IIeNib(a paccuuTanbl paboTaTh B riryOMHHOM HHTepBase oT 10 1o 200m [6, 7].
2-Xx ©u 5-TM KaHaNmbHBIE CHCTeMBI TIpejcTaBlieHbl Ha Puc. 3a wm 30 coorBercTBeHHO. [NaBHBIM
KOHCTPYKTHUBHBIM 3JIEMEHTOM Ka)KIOW CHUCTEMBI SIBISETCA pamMa M3 IMPOYHOIO HEMATHUTHOIO MaTepuaa.
[InactukoBas miardopma, NIPUKPEIUIEHHAs K HIKHEH YacTh pambl SBJSIETCS MECTOM KPEIUICHHS OCHOBHBIX
pabouux 3JIEMEHTOB CUCTEMBL. K JHHWILY CHCTEMBI KpersTcs ABe pazbeMHble cepbl, MpelHa3HauYeHHbIC IS
pabot Ha OonpnX MIyOMHAX. B 0gHOM M3 HUX ycTaHaBIMBAETCSl PErHCTpUPYIOMUI npubop (2, 4 umm 8
KaHAJIOB), a TAK)Ke CHCTEMbI yIpaBJIeHHS, CBA3M M cUrHanu3auuu. Bo Bropoii cepe ycraHoBineHbl Oatapen
st peructparopa EM mons u ans kaxaoit u3 noxacucreM. Cdepbl coelMHEHBI MEXIY c000i MOPCKHMHU
Ka0ensiMi BBICOKOTO JaBieHus. K TuuTe Takke MNpHKpEIUIeHbl 4-pe TelecKONMWYecKhe IITaHTH, C
MHOTOKaMEPHBIMH, MaJOUIYyMSIIVMH, HEMOJISAPU3YIOIUMUCS NIEKTpoJaMu. JlepkaTeny IMTaHT COEINHEHBI
co cdepoil perucrparopa MOPCKMMHU KaOelssMH € pa3beMaMH BBICOKOTO JaBlieHHWs. K JHHINY IUIHTHI
KpEMmUTCsl OTCTPEeNUBaeMblii OETOHHBIM Tpy3, KOTOPBIH NPUAAET CHCTEME OTPUIATENBHYIO IIJIaBY4eCTb.
JoHHas craHuus o0OpyJoBaHa YCTPOWCTBAMM aKyCTHYECKOH CBSI3M M CHTHaJM3alMell, a TakKe CHCTeMOM
pazuo CBSA3M, KOTOpas aKTUBU3UPYETCsl MPH BCIUIBITUM CHCTEMBI Ha MOBEPXHOCTh. BHyTpu cdep Taroke
HaXOJATCS NAaTYUKH, C MOMOIIBIO KOTOPBIX KOHTPOJUIEP PETHCTPHUPYET TIyOWHY, a3MMYT CHCTEMBI, yroil
HaKJIOHA, TEMIIEPaTypy, BIaKHOCTh BHYTpH cdep U Apyrue napamerpsl. K BepxHeil 4acTH paMbl KpemHuTCs
KOMIUIEKT OyeB sl OajJaHCHUPOBKM CTAaHIMU B TOTPYKEHHOM COCTOSIHHM, a TaKK€ BCIUIBIBAIOIIMN I10
KoMaHJie Oyif, colepkanuidi Kpenkuii Tpoc. K pame KpersiTcsi peryiupyeMbie HOTH, KOTOPBIE CITy>KaT JUIst
HUBEJIMPOBAHHUS CUCTEMBI Ha JTHE U MIPEJOXPAHIIOT CUCTEMY OT NMPHUCACHIBAHUS THUINA K WIMCTOMY TPYHTY.

B 5-Tm kaHanbHOM BapuaHTE CHCTEMBI, B CIELUAIBHBIX KOPIyCaX, PacCUUTaHHBIX Ha BBICOKOE
JaBlieHWE, pa3MelieHbl 3 OpPTOTOHAIBHBIX MArHUTHBIX JaTduka. Jlatumku coefmHeHbl co  cdepoit
perucTparopa MarHUTHOTO TOJIS TITyOOKOBOIHBIMH KaOeIsiMU BBICOKOTO JaBieHus. 1o xenaHuto 3aka3unka,
Ha 5-TM KaHaJbHYI0 CHCTEMY MOJKET YCTAHABIMBATHhCS YCTPOWCTBO aBTOMATHYECKOIO HHUBEIMPOBAaHUSA
MarHUTHBIX JaT4ukoB. CTaHuuM 000pyJOBaHBl OCHOBHOW M aBapUHHON CHCTEMOMN BCILIBITHS. B OCHOBHOW,
MIPEeIyCMOTPEH MOIBEM CTAHIIMH 10 aKyCTHYECKOMY CHTHAIY C TIOBEPXHOCTH C MOMOIIBIO BCIUIBIBAIOIIETO
Oys ¢ TpocoM. Tpoc aBTOMAaTHYECKH Pa3MaThIBAETCS MO Mepe BCIUIBITUA Oys. [lmaBcpencTBO MOAXOAWT K
BCIUIBIBIIEMY OyI0, LIEIUIIET TPOC Ha JieOeAKy KpaHa U MOJHMMAET CHCTEMY 3a TPOC Ha MOBEPXHOCTb, U
najee KpaHoM Ha nanyOy cyaHa. Ecim 1o kakum-To IpHYMHaM IPOU30LIET 0TKa3 B paboTe BCILUIBIBAIOIIETO



Oys, B aBapMHHOM BapuaHTe, MMOJACTCS aKyCTHUCCKHUH CHUTHAJl Ha OTCTPeNl OeTOHHOW miuThl. Tak kak Oe3
OETOHHOM IUINTHI CUCTEMa UMEET IOJIOKUTENbHYIO IUIaBYyYeCTh, OHA C YMEPEHHON CKOPOCTHIO BCILIBIBAET Ha
MOBEPXHOCTh. OrpaHMUYCHHBIC pa3Mephbl H BEC CUCTEMBI (2-X KaHaibHas - 160 kr, u 5-tu kananbHas - 300kr)
MO3BOJISIIOT HMCHOJB30BaTh JUIS SKCIUTyaTallid CUCTEM CyAa OTHOCHUTENFHO HEOOJBIIOTO BOJOM3MELICHUS C
BBIHOCOM KpaHa 3a 00pT cyZHa Ha 5SM ¥ I'PY30H0AbEMHOCTHIO KpaHa 2 TOHHBI.

Puc. 3. Mopckue mounsie EM cranmmu mist pabor Ha menbde; a) 2-xkanansaas 2AUSS-07A,; 6) 5-kananbpHas
S5AUSS-07A; B) 3anmyck MaioriTyOMHHOW JOHHOW cTaHIny B KacmmiickoM MOpe COTpyIHUKaMA KOMIIaHHH
Hopn-Bect, Mockaa.

BriBoabI

Co3nanpl ¥ ONMpOOOBaHbI Ha MPAKTUKE MAIOTryOWHHBIC JOHHBIC CTAHIMU s perucrparuu EM
noyieli. OrpaHUYCHHBIC pa3Mepbl U BEC CHUCTEMBI, a TaKXKE HMX OPHUIMHAJIbHAS KOHCTPYKIIUS, MO3BOJISICT
WCTIONIBE30BaTh OOCTYXHUBAIOIIYyI0 OpHragay orpaHMdeHHOro cocraBa (3-5 dyemoBek, 0Oe3 ydera JKHIaxkKa
cynna). OmUcaHHbIE CHCTEMBI  IO3BOJISIIOT HKCIOJIB30BaTh Cyda HEOOJBIIOrO0 BOJOWU3MEIICHHS, YTO
3HAYUTEIHLHO COKpaIIaeT ce0eCTOMMOCTh pab0T U MAaHEBPEHHOCTh Ha MEIIKOBO/IBE.

1. Chave A.D., et al. Electrical Exploration Methods for the Seafloor, In: Nabighian, M. (Ed) //
Investigations in Geophysics, No. 3 — Electromagnetic Methods in Applied Geophysics. 1991. \ol.2,
Application/Parts A and B, SEG publication

2. Farelly B., et al. Remote characterization of hydrocarbon filled reservoirs at the Troll Field by Sea
Bed Logging // 2004. EAGE Fall Research Workshop, Rhodes, Greece

3. First Marine MT Survey in Russia // The Phoenix (newsletter of Phoenix Geophysics Ltd.). 2009.
Issue #48

4. Fox L. and Ingerov O. Detection of resistivity of offshore seismic structures mainly using vertical
magnetic component of earth’s naturally varying electromagnetic field // 2006. International Patent
Application PCT/CA2006/000042

5. Fox L. and Ingerov O. Natural source EM for offshore hydrocarbon detection offers potential cost
savings // First Break. Nov. 2007. Vol.25

6. Ingerov I. Multifunction seabed EM receivers for coastal shelf and transition zones exploration //
22" EM Induction Workshop, Weimar, Germany. 2014. Extended Abstract

7. Ingerov O. Current trends in the development of electroprospecting hardware set for ground and
marine surveys // EMS-2011. St. Petersburg, Russia, Abstracts. Vol.1, 86-101

8. Marine MT in China with Phoenix equipment // The Phoenix (newsletter of Phoenix Geophysics
Ltd.). 2004. Issue #34

0. Vozoff K. The magnetotelluric method. In: Nabighian, M. (Ed.) // Investigations in Geophysics.

1991. No.3 — Electromagnetic Methods in Applied Geophysics, Vol.2, Application/Parts A and B, SEG
publication



