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1. lesan u 3a1a4u 0CBOEHUSI AU CHUILIMHBI

Lenbto ocBoeHMs AMCHMIUIMHBI «MOpCKasi 3JIEKTpOpa3BeiKa» SBISETCS MOTyYCHHE
3HaHWI 00 ammaparype ¥ METOJUKE MOPCKUX HAOIIOACHH, 00 OCOOCHHOCTSX OOpabOTKU U
UHTEPIPETAINN JTaHHBIX MOPCKOW 3JICKTPOPA3BEIKH, & TaKKE O I€OICKTPHUECKOM CTPOCHUU
OKeaHOB U Mopei. Ha ocHOBe ATHX 3HAHUN MOXHO CaMOCTOSITEIbHO OPraHHU30BBIBATH MOPCKHUE
AJIEKTPOPA3BEI0YHbIC PAOOTHI, OT HAOIIOJACHUH JI0 MHTEPIIPETAIIUH JaHHBIX, U KOHTPOJIUPOBATH
UX MPOBEJICHUE.

1. Goals and objectives of study

The goal of study of the discipline «Marine electromagnetic prospecting» is gaining
knowledge about equipment and technologies of marine observations, about marine
electromagnetic data processing and interpretation, as well as about geoelectric structure of
oceans and seas. On the basis of this knowledge it is possible to organize and supervise marine
electromagnetic surveys, from data acquisition to interpretation.

2. Mecto aucunmimzbl B ctpykrype OOII

HucuuruinHa «Mopckast 3JeKTpOopa3BeKay 4YHTaeTcsl B paMKaX MarkucTepcKoi
nporpaMmmsl «l 1yOuHHas reodusukay. JucuunianHa 6a3upyercss Ha 3HaHUSAX, NOJYUYEHHBIX MPU
U3yYeHUM JUCUMIUIMH M3 0a3oBoil u BapuatuBHOM uacteit OOIIl OGakamaBpuara: 0j0Ka
o01enpopecCHOHAIbHOW MOATOTOBKH (AUCHUIUIUHBL «O01Iast reonorus», «l e0TeKTOHUKAY,
«l'eonorus u reoxumuss HepTH M razay) U 0Jioka NPOPUILHONW MOATOTOBKM (IMCLUIUIMHBI
«OnexkTpopasBenka», «lMHTepnperanus IaHHBIX 3JIEKTpopas3Benku», «l'eorepmus»). Takxke
JUCLUUIUIMHA Oa3zupyeTcsi Ha 3HAHMAX, IMOJYYEHHBIX IpU HM3YYEHMU AUCLHUILIMHBL «Teopus
AJIEKTPOMAarHUTHBIX 30HAMPOBaHUI» (BapuaTuBHas yacte OOII maructparypsr).

2. Discipline as a part of the curriculum

The discipline «Marine electromagnetic prospecting» is studied in the framework of
masters program «Deep Exploration Geophysics». The discipline is based on knowledge,
obtained while studying the disciplines from fundamental and optional parts of the bachelors
BEP: from the block of general professional training (disciplines «General geology»,
«Geotectonics», «Geology and geochemistry of oil and gas») and from the block of profile
training (disciplines «Electrical prospecting», «Interpretation of electrical prospecting datay,
«Geothermics»). The discipline is also based on knowledge obtained while studying the
discipline «Theory of electromagnetic soundings» (optional part of masters BEP).

3. TpeGoBaHus K pe3yJIbTaTaM OCBOCHUS TUCHUIIUHbI

B mnpouecce wu3ydeHus IUCHMIUIMHBI «Mopckas 3JeKTpopasBenkay (OpMHUPYIOTCS
AJIEMEHTHI CIeYIONINX TPO(HECCUOHATBHBIX KOMIETEHIINN:

- CHOCOOHOCTh TJIYOOKO OCMBICIMBAaTH M (POPMHUPOBATH JUArHOCTUYECKHE PpEIICHUsS
npoOsieM TeoJorMd IMyTeM MHTerpauuu (QyHAaMEHTaJdbHBIX pa3/ienoB reopusuku u
CTeIUATH3UPOBAHHbBIX Teoornyeckux 3Hanuii (M-ITK-1);

- CIIOCOOHOCTH CaMOCTOSITENIbHO CTaBUTh KOHKPETHBIE 33/Ja4d HAayYHBIX MCCIEIOBAaHUMN B
oOnact reo@u3MKM M pemaTb MX C MOMOIIbI0 COBPEMEHHOW ammaparypbl, 000pyn0oBaHMS,
MH(OPMALIMOHHBIX ~ TEXHOJOTUH, C HCIOJIb30BAaHUEM HOBEMILEro OTEUYECTBEHHOTO U
3apyoexxHoro ombita (M-ITK-2);

- CIIOCOOHOCTH HCIOJIB30BaTh YIIIyOJIEHHBIE CHEUAIN3UpPOBaHHBIE MPOodecCHOHANbHbIE
TEOpPETUYECKHE M MPaKTUYECKHe 3HAHUS U1 NpoBeleHHs reou3nyeckux uccienoBanuii (M-
[1K-4);

- CIIOCOOHOCTh K NPO(ECCHOHATBHOM HKCIUTyaTalliM COBPEMEHHOI'0 Te0(U3NYECKOro
MOJICBOTO M J1TabopaTOpHOTo 000opyaoBanus u npuoopos (M-TTK-5);

- CHOCOOHOCTH CBOOOJHO UM TBOPYECKH TIOJIH30BATHCS COBPEMEHHBIMH METOJaMHU
00pabOTKM W HUHTEPIpEeTallud KOMIUIEKCHOM reogu3nyeckol HHPOpMaLMM [ pELIeHUsS
HAy4YHBIX U MPAKTUUYECKUX 3aJa4, B TOM YHMCJIE HAXOALIMXCS 3a MIpeieIaMu HENOCPEACTBEHHOM
chepsl nestenproctd (M-ITK-6);



- TOTOBHOCTh K MCIOJIb30BAaHUIO NPAKTHMUECKUX HABBIKOB OPraHU3allud U YIIPaBJICHHUS
HAyYHO-HCCIIEIOBATEIbCKUMH M HAy4YHO-TIPOM3BOACTBEHHBIMU PAa0OTaMU IMPHU PELICHUH 3adad
reo¢usuku (M-T1K-7);

- TOTOBHOCTh K MPOEKTUPOBAHUIO KOMILJIEKCHBIX HAyYHO-HCCIEJOBATEIbCKUX M HAYYHO-
NPOM3BOJICTBEHHBIX pa0OT MpH perieHun reopuszndeckux 3aaad (M-I1K-10).

B pesynbrare ocBoeHHMs AUCHMIUTUHBI «Mopckas 3JeKTpopa3Beqka» o0ydaromuncs
JIOJIKEH:

3HaTb OCOOEHHOCTH YCTPOMCTBA ammaparypbl JUIS MOPCKOHM 3JIEKTpOpa3BeIKU H
METOJUKH TPOBEACHUA paboT; 3aKOHOMEPHOCTH MPOCTPAHCTBEHHOIO  pacrpesesieHus
AJIEKTPOMAarHUTHBIX I0JIEH €CTECTBEHHBIX U MCKYCCTBEHHBIX HCTOUYHHUKOB B OKE€AaHaX M MOpSX;
OCHOBHBIE YEPThl I€0IEKTPUUYECKOTr0 CTPOEHHSI OKEaHOB M MOPEH; OCHOBHBIE TEPMHHBI Ha
AHTIINHACKOM SI3BIKE;

yMEThb BbIOpAThH ONTHUMAJIBHYO METOMKY MOPCKOI 3IEKTPOPaA3BEIKH,
IPOKOHTPOJIMPOBATh MPOBEACHUE HAOIIOACHUH, BBIOJHUTH OOpPAOOTKY M HMHTEPIIPETALIUIO
JTAHHBIX, & TAK)KE F€0JOTMYECKOE UCTOJIIKOBAHUE TOCTPOEHHBIX F€03JIEKTPUYECKUX MOJIEIIEH;

BIAJIETh METOJAMHU PETUCTPAH, OOpaOOTKHM W WHTEPHpPETAllMK JIAHHBIX MOPCKOMH
AIEKTPOPA3BEAKH ISl TOTYyUYeHUsSI HH(OPMALIUK O CTPOSHUHU He(TeNnepCIeKTUBHBIX MIeNb(OBBIX
30H, a TAK)K€ CPEIMHHO-OKEAHUYECKUX XpeOTOB, abKccalbHbIX PABHUH U 30H CyOIyKIIUU.

3. Discipline requirements

The result of studying the discipline «Marine electromagnetic prospecting» is the
formation of the following professional competences:

- the ability to deeply comprehend and generate diagnostic solutions to geological
problems by integrating the fundamentals of geophysics and specific geological knowledge (M-
PC-1);

- the ability to independently set specific objectives in the field of scientific research in
geophysics, and solve them using modern facilities, equipment, information technologies, most
recent experience of domestic and foreign researchers (M-PC-2);

- the ability to use advanced specialized professional theoretical and practical knowledge to
carry out geophysical research (M-PC-4);

- the ability to professionally use modern geophysical field and laboratory equipment and
devices (M-PC-5);

- the ability to freely and creatively use modern methods of processing and interpretation
of complex geophysical data in order to solve scientific and practical problems, including those
out of the professional scope (M-PC-6);

- willingness to use practical skills of organization and management of research and
research-based work aiming at solving the problems of geophysics (M-PC-7);

- readiness to design complex research and scientific-production projects for solving
geophysical problems (M-PC-10).

As a result of studying the discipline «Marine electromagnetic prospecting» the student
must:

know the structure of equipment for marine electromagnetic prospecting and the
technologies of data acquisition; the features of spatial distribution of natural and controlled-
source electromagnetic fields in oceans and seas; the general characteristics of resistivity
structure of oceans and seas; the principal terms in English;

be able to select an optimal method and technology of marine electromagnetic
prospecting, supervise field observations, process and interpret the data, give geological
explanation of the obtained resistivity models;

master the methods for marine electromagnetic data acquisition, processing and
interpretation to obtain the information about hydrocarbon prospective shelf zones, mid-ocean
ridges, abyssal plains and subduction zones.



4. CTpyKTYypa M coaep:KaHue TUCHUIIMHBI

OO6mmas TpyJ0eMKOCTh TUCHUILUIUHBI «MopcKasi 3JIeKTpopa3Beka» COCTaBIseT 2 3a4€THhIC
€AVHMLBI WM 72 yaca, B TOM 4YMCIE ayIUTOPHON Harpys3ku 28 4vacoB (i1ekuuu 14 yacoB u
ceMHUHaphl 14 4acoB) U caMOCTOATEILHON PabOThI CTYACHTOB 44 Jaca.

4.1. CTpyKTYypa IMCUHUIJIHHBI

paboTy CTyJIEHTOB
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1 | OcobeHHOCTH TEXHOIOTUN 11 | 1-2| 2 2 6
IOHHBIX MT3
2 | UHTepnperanus aHOMAIIUI 11 | 34| 2 2 6
MT-noss B okeane
3 | PesymbraTer MT3 B okeaHe 11 |56 | 2 2 7
4 | PesynpraTel MT3 B 11 | 7-8| 2 2 6 | KourponbHas
MPUOPEIKHBIX 30HAX pabora
5 | OCHOBBI TEOPUU U TEXHO- 111 9- | 2 2 6
JIOTHS MeTo4a NOHHEIX U3 10
6 | Ilpumepsl mpuUMeHEHHS U 11 | 11-| 2 2 7
pe3ysIbTaThl JOHHBIX Y3 12
7 | Mopckue uccneioBaHus 11 13- | 2 2 6 | KourponbHas
meroaom 3C 14 pabora
ITpomesxyTouHas arrectanus 11 DK3aMeH
Bcero: 2 3E unu 72 yaca 14 | 14 44

4.2. CopepxaHue AUCHUIIMHBI

(1). OcodennoctTn TexHon0rnu AOHHBIX MT3 (MarHuToTesiypu4ecKux 30HANPOBAHUI)

- Bnugaue npoBoasen BOJHON TOMIIN;

- UcTounnky ¥ criocoObI ITOJaBICHHS ITIOMEX;

- OcoOeHHOCTH ammnaparypbl 1 METOAUKHU padoT;

- CiocoObI perucTpary JITHHHONIEPUOAHBIX BapHaIHil.

(2). MaTepnperanus anomanuiit MT-moJist B okeane
- MT-noJsie B TOpU30HTAIBHO-HEOAHOPOIHBIX CpEIax;
- ['eoanexTpryeckas HEOJHOPOIHOCTH TUIIA TOPCTA;

- BeperoBoii 1 ocTpoBHOI 3P PeKTHI;

- I'pad o6paboTku u uaTepnperannu MT-gaHHBIX.

(3). PesyabTatel MT3 B okeane

- [IepBrie MT3 B ceBepHoli yacTu TUXOro okeana;

- 'myGuHHOE reosIeKTpHYECcKOe CTPOSHUE OKEAHOB;

- MT-uccnenoBanus CpeIlMHHO-OKEaHNYECKUX XpeOTOB;




- Hounsle MT3 B HeTera30BbIX UCCIIETOBAHMSIX.

(4). PesyabTaTtel MT3 B npudpesxHbIX 30HaX
- MT3 na Jlansaem Boctoke CCCP;

- MT3 na npoduiie uepes SAnoHckoe mope;

- MT3 B KackagHoii 30He CyOayKITNU;

- MT3 Ha 3anagHoM nobepexxbe Hukaparya.

(5). OcHOBBI TEOPUM U TEXHOJIOTUA METOAA TOHHBIX U3 (YACTOTHBHIX 30HAMPOBAHUIA)
- [Ipsimas oqHOMEpHas 3a7ada meTona U3;

- BepTukanbHbIi ¥ TOPU30HTAIBHBIA CKHH-3(EKT;

- Kaxxymeecs: conporusnenue B meroze /J43;

- Anmaparypa 1 MeTouka pador.

(6). IlIpumepbl npMeHeHHs M Pe3yJbTaThbl JOHHbIX U3
- ['eoanexTpuyeckoe cTpoeHNE OKEAHUUECKOH KOpHI;

- Jonnbie U3 npu U3y4eHUH OKEaHUYECKUX PUPTOB;

- Jlonnbie U3 B He)TEra30BhIX UCCIICIOBAHUSIX;

- ManoriyOuHHbBIE YaCTOTHBIE 30HIUPOBAHUS.

(7). Mopckue uccaenoanusi Merogom 3C (30HAMPOBAHUI CTAHOBJICHHEM MOJIS)
- Anmaparypa 1 METOJuKa MPOBEeACHUs padoT;

- Pacuet kpuBBIX CTAaHOBJICHHUS OIS I MOJISAPUIYIOIIUXCS CPe]l;

- MeToanka BBIZICIICHIS BEICOKOYACTOTHOM COCTABJISIONICH CUTHANA,

- CoBpeMeHHOE cocTosiHuE MeTo1a Mopckux 3C.

4. The structure and content of the discipline

Overall study of the discipline «Marine electromagnetic prospecting» content is 2 credits or
72 hours, including 28 hours of classes (lectures 14 hours plus seminars 14 hours) and 44 hours
of independent work of students.

4.1. Discipline structure
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1 | Technology of marine MT 11 | 12| 2 2 6

soundings
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2 | Interpretation of the oceanic 11 | 34
MT anomalies

3 | Results of MT soundings in 11 | 56| 2 2 7
the oceans
4 | Results of MT soundings in 11 | 78| 2 2 6 | Written test

coastal zones

5 | Theoretical basics and tech- 11 | 9- 2 2 6




nology of FD CSEM method 10
6 | Case histories and results of 11 [ 11-| 2 2 7
FD CSEM 12
7 | Marine TD CSEM 11 [ 13-| 2 2 6 | Written test
investigations 14
Intermediate assessment 11 Examination
In total: 2 credits or 72 hours 14 | 14 44

4.2. Discipline contents

(1). Technology of marine MT (magnetotelluric) soundings
- The influence of conductive water layer;

- Noise sources and methods for its depression;

- Equipment structure and observation technology;

- Methods for long-period variations registration.

(2). Interpretation of the oceanic MT anomalies
- MT field in horizontally inhomogeneous medium;
- Geoelectric inhomogeneity of a horst type;

- Coastal and island effects;

- MT data processing and interpretation graph.

(3). Results of MT soundings in the oceans
- First MT soundings in the Northern Pacific;
- Deep resistivity structure of the oceans;
- MT investigations if mid-ocean ridges;
- Marine MT exploration for oil and gas.

(4). Results of MT soundings in coastal zones

- MT soundings in the Far East of the USSR;

- MT soundings on the profile across the Sea of Japan;
- MT soundings in the Cascadia subduction zone;

- MT soundings on the west coast of Nicaragua.

(5). Theoretical basics and technology of FD CSEM (frequency-domain controlled-source
electromagnetic) method

- Forward one-dimensional problem of FD CSEM method,;

- Vertical and horizontal skin-effect;

- Apparent resistivity in in FD CSEM method,

- Equipment and observation technology.

(6). Case histories and results of FD CSEM

- Resistivity structure of the oceanic crust;

- Marine FD CSEM investigations of oceanic rift zones;
- Marine FD CSEM exploration for oil and gas;

- Near surface FD CSEM studies.

(7). Marine TD CSEM (time-domain controlled-source electromagnetic) investigations
- Equipment and observation technology;

- Calculation of transient sounding curves for polarizable medium;

- Method for the extraction of high-frequency signal component;

- Marine TD CSEM state of the art.




5. PexoMeHyemMble TEXHOJIOTUH

[Ipu peanuzanuu nporpaMMbl JUCHUIUIMHBL «MoOpcKasi 3JIEKTpOpa3Be/lKa» HCIOJIb3YIOTCS
pa3iu4dHble 00pa3oBaTeIbHBIC TEXHOJOTHH. AYAWTOpHBIE 3aHATHS (28 dYacoB) BKIIOYAIOT
JEKIMU, B TOM 4YHCIIE MHTEPAKTHUBHBIE M C JEMOHCTpalMed CIaiifioB, a TaKKe CEeMHUHAapHI.
CamocrosrenbHas paboTa CTyIeHTOB (44 uaca) BKIIIOYAET MOBTOPEHUE JICKIUH M HM3y4YCHHE
JOTIOTHUTEIbHBIX MaTepPHalIOB, MOATOTOBKY K KOHTPOJIBHBIM PadoTaM U K IK3aMEeHY.

5. Recommended methodology

Different educational technologies are used during the implementation of «Marine
electromagnetic prospecting» discipline program. Class works (28 hours) include lectures, some
of which are interactive or with slides demonstration, and several seminars. Independent work of
students (44 hours) includes revision of lecture and additional materials, preparation to written
tests and to the examination.

6. OueHoyHble CpeACTBAa ISl TEKYHIEro KOHTPOJSI YCIEBAEMOCTH, NPOMEKYTOYHOM
aTTecTALMH 110 UTOraM OCBOCHMS JMCIUIIIHHBI
JUis  CTUMYJIMPOBAaHUSl CAMOCTOSITEIbHOM pPAa0OThl CTYJIEHTOB B TEYEHHE CEMECTpa
IPOBOJASATCS. JABE NMUCHbMEHHBbIE KOHTPOJbHBIE pPAaOOTHL. YCIEUIHO HANMCaBIIUE KOHTPOJIbHBIE
paboThI CTYJICHTHI JOMYCKAIOTCS K 9K3aMEHY.
Crnrcok BOMpOCOB K 9K3aMEHY:
[Tone3Hble UCKOIaeMble MOPEN 1 OKEaHOB
Oco0EHHOCTH Pa3TMYHBIX METOJJOB MOPCKOM AJIEKTPOPA3BEIKH
Bansgaue Bognoro cios Ha MT 1ose
Amnmnaparypa 1 METOJMKa IPOBEAEHUs pabOT METOA0M JOHHbIX MT3
CriocoObl perucTpany JJIMHHONEPUOIHBIX Baprauuii M T-moss
MT-nosne B ropu30HTAIBHO-HEOTHOPOAHBIX CPEIax;
MT nosne HajJ reo3neKTPUUECKOi HEOJHOPOJHOCTBIO THIIA TOPCTa
BeperoBoii 1 ocTpoBHOI 3P DEKTHI
I'eonnekTpruyecKoe CTPOEHUE BEPXHEN MAaHTUN 3€MJIH 110]] OKEaHaMU
10. ITpumenenne MT3 npu U3y4yeHHH OKEaHUIECKUX pUPTOB U B HE(DTETA30BBIX HCCIIEIOBAHUSIX
11. Pesynbratel MT3 B nprOpekHBIX 30HaX
12. BepTuKanbHBIA U TOPU3OHTAIBHBIN CKUH-2(QdekT B meTomax U3 u I3
13. Kaxymeecs conportusieHue B meroje 43
14. Annaparypa u meroauka HaOmoaeHui meronom 143
15. T'eonoruyeckoe M reoIEKTPUUECKOE CTPOCHNE 3¢MHOM KOPBI OKEaHOB
16. Meroauka u pe3ynbrarsl J{U3 B pudTOBBIX 30HaAX OKEAHOB
17. 143 B HedTera3oBbIX UCCIETOBAHUIX
18. Anmaparypa u METOAMKA MPOBEACHUS MOPCKHX paboT metoxom 3C
19. Pacuer kpuBbix 3C a5 NOJAAPUIYIOIIUXCS CPEN
20. TexHONOTHS BEICOKOpPA3PEIIAIOIIEH 2JIEKTPOPA3BEAKH

CoNoOA~WNE

6. Marking for current performance control and interim assessment during and at the end
of the course
For the stimulation of the independent work of students during the semester, three small
written tests are conducted. Those who successfully pass these tests are allowed to take the
examination.
The list of questions for the examination:
Mineral deposits in the seas and oceans
Special features of marine electromagnetic prospecting methods
The influence of water layer on MT field
Marine MT equipment and observation technology
Methods for long-period MT field variations registration
MT field in horizontally inhomogeneous medium
MT field above the geoelectric inhomogeneity of a horst type

NoakowhE



8. Coastal and island effects

9. Resistivity structure of the Earth’s mantle beneath the oceans

10. Application of MT soundings for oceanic rifts studies and hydrocarbon exploration
11. Results of MT soundings in coastal zones

12. Vertical and horizontal skin-effect in on-shore and marine FD CSEM soundings
13. Apparent resistivity in FD CSEM method

14. FD CSEM equipment and observation technology

15. Geological and geoelectrical structure of the oceanic crust

16. Application of FD CSEM method in oceanic rift zones

17. FD CSEM exploration for oil and gas

18. TD CSEM equipment and data acquisition technologies

19. Calculation of TD CSEM sounding curves for polarizable medium

20. High-resolution electromagnetic prospecting technology

7. YueOHO-MeToAuYecKoe U MH(OpPMaIlMOHHOE o0ecTeuyeHue JUCHMIITIHHbI
7. Methodological and informational support

a) OCHOBHAsI JIUTEPATypa:

a) primary list of books:
1. bepanueBckuit M.H., XKnanosa O.H., XXganoB M.C. ['nybunnas reosnextpuka B Okeane. M.:
Hayxa, 1989. 80 c.
2. Banpsn JLJIL., unosckuii IL.I1. ['myOuHHas 3MeKTpONPOBOAHOCTh OKEAHOB U KOHTHHEHTOB.
M.: Hayka, 1983. 88 c.
3. HHcTpykius 1o 3JIEKTpopa3BelKe: Ha3eMHas, CKBaKMHHAs, MIAXTHO-PyAHUYHAs, a’po-,
Mopckas anekTpopasseaka. JI.: Henpa, 1984. 352 c.
4. Knano M.C. I'eopusnuueckasi 31eKTpoMarHuTHas Teopuss U MeTonsl. M.: Hayunsiit mup,
2012. 680 c.

0) J0MOTHUTEIbHAS JINTepaTypa:

b) secondary list of books:
1. JIutBuHoB 3.M. BBenenue B mopckyto reopusuky. C-116.: Henpa, 1993. 184 c.
2. Mopckue reopusmnueckue uccnenoanus. Pen. Manosunkuii S.I1. M.: Henpa, 1977. 375 c.
3. CouenbHukoB B.B. OCHOBBI T€OpPHHM €CTECTBEHHOT'O 3JIEKTPOMAarHUTHOro mojisi B Mope. JL.:
I'mnpomereousnar, 1979. 216 c.

8. MartepuajibHO-TeXHUYECKOe o0ecneyeHne TUCHUIIMHBI
Jl5ia MaTepuanbHO-TEXHHUECKOTO 00eCneueHns TUCIUILUIUHBI « MopcKas 3JeKTPOpa3BEaKay
WCIIOJIB3YIOTCS JIEKIIMOHHBIE ayIUTOPUHU B OUOIMoTeKa reosorundeckoro daxkynpsrera MI'Y.

8. Necessary facilities and equipment
For the material and technical support of the discipline «Marine electromagnetic
prospecting» lecture rooms and the library of the Faculty of geology of MSU are used.

9. Kpartkoe coaep:xaHue JUCHHMILUIMHBI (AHHOTALUA)

AHanuzupyorcs 0COOCHHOCTH METO/IOB 3JIEKTPOMAarHUTHOTO 30H/IUPOBAHUSA
(MaFHI/ITOTeJ'IJ'IypI/I‘—IeCKOFO, YHYaCTOTHOI'O W CTAHOBJICHHUEM HOJ'IS[), IMPUMCHACMBIX B OK€aHax M
MOpSIX C MENsIMH U3Y4YeHHS HX TIOyOMHHOTO CTPOGHHUS U TPOTHO3a MECTOPOKIACHUN
yriieBo0poaoB. [IpuBomaTcs cBeACHHS O CBOMCTBAX SJEKTPOMArHUTHBIX TOJIEH B OKeaHaX W
MOpSIX, ammapaType, MeTOAWKax HaOmoAeHnid, 00padOTKe U WHTEpHpeTaluy JaHHBIX.
PaccmatpuBaroTCsi TE03JIEKTPHUECKHE MOJENH aOWCCAIbHBIX pPaBHUH OKEaHOB, CPEIMHHO-
OKEaHWYeCKnXx  xpeO0ToB, 30H cyOaykmmu. OOCYXITArOTCS  BO3MOXHOCTH  METOJIOB
AIIEKTPOPA3BENIKH MPU TIOUCKE U PA3BEAKE MOPCKUX MECTOPOXKJIEHUH YIIIEBOJOPOIOB.

9. Discipline content (annotation)
We discuss marine modifications of electromagnetic sounding methods (magnetotelluric,
controlled-source in frequency and time domain), applied in the oceans and seas to study their



deep structure and for hydrocarbon prognosis. Features of electromagnetic field in marine
environment are analyzed. Equipment, observation technologies, data processing and acquisition
are considered. Resistivity models of oceanic abyssal plains, mid-ocean ridges, subduction zones
are presented. Possibilities of electromagnetic methods in hydrocarbon exploration are discussed.

10. Y4eOHO-MeTOAMYECKHE PEKOMEHAAUMH sl 00ecledeHUus1 CaMOCTOATEbHOI PadoThI
CTYAE€HTOB
TeMbl 111 cAaMOCTOSAITEILHOM PA0OTHI CTYI€HTOB
MopcKoil MarHUTOTEIUTYPUUECKUIA METOI:
- OCHOBHBIE XapAKTEPUCTUKU JOHHOTO 3JIEKTPOMArHUTHOTO 000pYAOBaHUS;
- CpaBHEHUE HA3EMHBIX U JOHHBIX 3JIEKTPOMArHUTHBIX aHOMAJINN;
- [IpakTnueckuii npumep: mopckue MT nccnenoBanus B MEKCUKaHCKOM 3aJIMBE.
Mopckue 31eKTPOMArHUTHBIE METO/IbI C UCIIOJIb30BAHUEM YIIPABIIIEMOI0 HCTOYHUKA:
- DJIeKTpOopa3BeiKa Ha MEJIKOBO/IbE;
- DneKkTpopasBe/ika Ha O0JIbIINUX TTTyOMHAX U B OKEaHax;
- HWcnonb3oBanue MOpPCKOro merojga DM 30HIMpOBaHUS C YINPABISIEMbIM HCTOYHUKOM IS
MOPCKOH pa3BeJKU HEPTH U Tra3a;
- UaTepriperanus JaHHBIX METOAa MOPCKOT0o DM 30HAMPOBAHUS C YIIPABISIEMbIM UCTOUHUKOM;
- IIpakTuyeckuil mpumep: UTEPALMOHHAs MUTpAlUs JAHHBIX MOPCKOro OM 30HAMPOBAHMS C
YIPaBIsiEMbIM HCTOYHUKOM JIJIs1 TA30BOM MPOBUHIIMK TPOILIE.

10. Educational and methodological recommendations for self-study
Topics for independent work of students
Marine magnetotelluric method:
- Main characteristic of seafloor electromagnetic equipment;
- Comparison between land and sea-bottom electromagnetic anomalies;
- Case study: marine magnetotellurics in the Gulf of Mexico.
Marine controlled-source electromagnetic methods:
- Electrical exploration in shallow water;
- Electrical exploration beneath deep oceans;
- Marine CSEM method for offshore petroleum exploration;
- Interpretation of marine CSEM data;
- Case study: iterative migration of Troll Gas Province marine CSEM data.
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