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1 F'ocynapcTBeHHoe HayyHoe yupexaenme "OT/aeneHne MOpCKOii reosioriu 1 0CAf0YHOro
pynoo6pasoBaHus HAH YkpanHbl"

2 9kcnepvMeHTanbHoe oTaeneHre Mopckoro ruapoduaneckoro MHeTUTyTa HAH YipauHs!

3 VHCTUTYT TenekoMMyHIKaLWiA U r0BanbHOro MHbOPMALMOHHOro npocTpacTea HAH YipauHbl

73-i1 PEUC HUC «MPODECCOP BOAAHULIKUM»

B YEPHOM MOPE — re0J10ro-reOXMuMU4eCKHUE,
MMAPOAKYCTU4ECKWUE U TMAPOBUOJIOTM4ECKUE
WCCNIENOBAHUSA

KoMriieKkcHbIe reoioro-reoOXMMmn4eckue, ruipoakycTuueckue u Tuapo-
ouonornuyeckue ucciaenoanus B 73-m peiice HUC «IIpodeccop Bo-
JstHuLKuii» (7—17 aBrycra 2013 1) MpoBOAMINCH B paMKax LieJIeBbIX
KOMILJIEKCHBIX IIporpaMM HaydHbIX ucciaenoBanuii HAH VYkpaunbt
«KoMIuieKCHBIT MOHUTOPYHI, OLIEHKA 1 TPOrHO3UPOBaHNE AUHAMMU-
KM COCTOSTHUSI MOPCKOM cpelibl M pecypcHoM 6a3bl A30Bo-UepHoMOp-
CKOro OaceiiHa B YCJIIOBUSIX BO3pacTaloOlIell aHTPOIIOTEHHOM Harpy3Ku
U M3MEHeHUsl KiumaTa», «CTpaTernyeckve MUHEpalbHbIE PECYPChI
YKpauHbl», a TAKKe BETOMCTBEHHBIX TeM (DyHIaMEHTAIbHBIX UCCIIENO0-
Bannit HAH Ykpaunsl: «MuHepaiorus 1 MUHepaIo00pa3yolre Ipo-
LIeCChbl TPsI3eBOro ByJIKaHM3Ma A30BO-YepHOMOpPCKOro OaceiiHa»;
«Pa3zpaboTka KpuUTepreB OLIEHKM YYBCTBUTEJIbHOCTU TJIAHKTOHHBIX
C00011IeCTB Mejarvaiyi K aHTpONIOreHHOW Harpy3Ke 1o XxapakKTepucTu -
KaM 01o(pu3nIeCKuX Mojei».

ITporpamma paboT BKITIOYaIa U3yYeHME TOBEPXHOCTHBIX MPOSIBIIE-
HUI Jera3alyu, pa3BUTUs CyIb(OUIHON MUHEPATU3ALIMU U CBI3aHHOTO
C HUMM PEeCypCHOTO MOTeHLIMala Te0JIOTMYECKMMU, TUAPOAKYCTHYEeC-
KHMMU METOIaMU Y TUAPOOMOJIOTMYECKHE UCCIIEN0BAHUS B TITyOOKOBO/I-
HOM 30He, Ha BHEIIIHE ! rpaHulIe 11ebda U MaTepMKOBOM CKJIOHE CEBe-
po-3amnagHoit yactu YepHoro mopsl.

B uccnenoBaHMsIX MPUHSIIM ydacThe 27 yUYeHbIX U CIIeUaTuCTOB
(cpemu Hux 3 mokTopa U 12 KaHAMAATOB HAayK) U3 8§ MHCTUTYTOB, Y4-
pexneHuit U BbiclIUX y4eOHbIX 3aBeaeHuit HAH Ykpaunst 1 MOH
YkpauHbl: [ocynapcTBeHHOro HayyHoOro y4upexneHus «OTmejaeHue
MOPCKOI T'e0JIOTUM U ocaoyHoro pynoodpaszosaHuss HAH YkpauHbi»
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(r. KueB), MHcTUTyTa OMoOornu 10XXHbIX Mopeit (r. CeBacTornoJib), DKCIepuMeHTa b-
Horo otaesieHus Mopckoro ruapogusudeckoro nHctutyrta (nrr Kamusenun, APK),
HMHucTutyTa pannodu3uky 1 3JaeKTpoHuKHU (T. XapbKoB), MHCTUTYTa TeIeKOMMYHMKA-
LMt U r1obanbHOTro UH(popMalMoHHOTO npoctpaHcTBa (. Kues), MHcTuTyTa reodu-
3uku (r. Kues), TaBpuueckoro HallMoHaJabHOro yHUBepcuTeTa uM. B.. BepHanckoro
(. Cumdeponons, APK) nu HanmonanbHoro ropHoro yHuepcurera (I. JHempormer-
pOBCK). Dkcnieauunio Bo3miasisi akageMuk HAH Ykpaunnl E.@. 11IHI0KOB.

Cxema MaplipyTa peiica mpuBeaeHa Ha puc. 1. 3a nepuos 3KCIeAUIMOHHBIX paboT
cyano npoiwio 1036,4 Mmopckux Muib. Belio orpabotaHo 6 MoJaMroHoB 1 1 crienmaim-
3UpPOBaHHbI MaplIpyT. BeinmosHeHo 47 craHuMil (B TOM YKCIie OIHA METOUYECKas ).

Teomornyeckue uccaenoBaHUS MPOBEACHBI Ha 46 CTAHIIMSIX, B TOM YKCJIC BBIITOJI-
HeHbI 16 Mpo600TOOPOB MTPSIMOTOYHOM T€0IOrMYECKOi TpyoKoit u 30 — mparoit (25 u3
KOTOPBIX ObLIY MPOAYKTUBHBIMM).

ITo MapuipyTy cynHa ¥ Ha TIOJIMTOHAX BEJIMCh TMAPOAKYCTUYECKE HAOMIONEHMS C
LIEJTIbIO M3YYEHUS PACIIPOCTPAHEHMST 1 MHTEHCUBHOCTH Ta300TIa4M JHA U TPSA3eBYJIKA-
HUYECKOU NesITeIbHOCTH, a Takke pesbeda qHa. [IpoMepHble pabOThl BHITIOJIHEHBI Ha
MOJIMTOHAX W 10 MapUIpyTy CJIEAOBaHUS CyAHa OOIIE MPOTSIKEHHOCThIO 812 MWIIb.
Bcero BrimonHeHo 27 pabounx rajgcoB. OMIHOBpEMEHHO BeJIach perucrpaius npodu-
JIei CUJIbl 0OBEMHOTO pacCesiHUSI HU3KOTO pa3pelleHus (3XorpaMm), a TakxKe mpocu-
Jiel CUJTbI 00 BEMHOTO PACcCesTHUS 1 2JIEKTPUIECKUX (Da30BBIX YIJIOB (MEXKIY 9XO-CUTHA-
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Puc. 1. Cxema pazmelieHus1 HaydHbix noauroHoB B peiice HUC «IIpodeccop Boasinuukuii» B Yep-
Hoe Mope (7—17 utonst 2013 r.). [Nomuronsr: 1 — «IpsizeBble ByJIKaHbI»; 2 — «CarporneneBblii»; 3 —
«Konblesast crpykrypar; 4 — «CynabpuaHoe noje Ne 1»; 5 — «CynbdpumgHoe mone Ne 2»; 6 — «JITTH»
(JTJoMOHOCOBCKU1 TOABOMHBII LIEHTP)
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JJaMu OT CETMEHTOB aHTEHHbI) BbICOKOTro paspenieHus (1o 5000 oTcueToB ¢ I1aroMm
KBaHTOBaHMSI 110 T1yorHe 10 cM). OObeM TMoaydeHHbIX JaHHBIX cocTaBisieT 12 I0.

Tugpobuonornuyeckue u OMoPU3NIECKUE MCCIeTOBAaHUS BEIIIOJHEHBI B O0bEME:

e 110 cOopy NMpoO TiaHkToHa — 18 craHumit (Bcero oroopaHo okosio 300 mpod Ha
pasHble BUIbI aHAIM3a — (UTOPIIAHKTOH, (PUTOIIAHKTOH CETHOM, ME30ILIaHKTOH;
Ha MMUTaHUe rpeOHEBMKA; MAaKPO U UXTUOILIAHKTOH; XJIOpOMWIT a; MOTIOIIeHEe CBeTa
(buTOMNIAHKTOHOM; TOIJIOIIEHUE cBeTa oKpaileHHbIM POB; n3aMepeHus: KBaHTOBOTO
BbIX0JIa (DOTOCUHTE3A; UP3MEPEHUS TTPO3PAYHOCTU JTUCKOM).

e Ouodusnueckne — 6 cTaHLMiA, Tae ObUIM OTOOPAHbBI C PAa3HBIX TIIYyOMH MPOOLI:
IJIs1 OoTIpefieSieHUs] KOHUEHTpAllMy MUTMEHTOB — S55; NJIs1 onpeaeeHus OTOIIeHMS
cBeTa (PUTOIJIAHKTOHOM, B3BEILIEHHBIM M OKpAallleHHbIM PACTBOPEHHBIM OpraHUYec-
KHM BEIIECTBOM — 55; /IS opeeseHUsl BUIOBOTO COCTaBa M OuoMacchl (PpUTOTIaHK-
TOHA B 30He (poTOCHMHTE3a — 12; a TakKe BhINOIHEHHI 20 n3MepeHMil IToKa3aTeei me-
peMeHHOM (JIyopecLieHLIMU IJIsI OLIEHKM KBAaHTOBOW 3(deKTUBHOCTU (hOTOCHMHTE3a
¢UTOIIaHKTOHA.

® BHEIPEHBI B TIPAKTUKY 3KCIETUIIMOHHBIX paObOT YeThIpe CYIOBBIE KOMITBIOTEP-
Hble mporpammbl «BIOPHYSWORLD» (B]I o 6uoduznyeckum rapaMmeTpam Cpejbl),
«MacroSeaMap» (Bl 1o MakporuiaHnkToHy), «HydrosourceMap» (Bl mo rugponorumn)
u «NavigatorMap» (b/I o kaprorpaduu craniuiit HUC «ITpodeccop BonsitHuukuiis).

OO0uiaa xapaKTepucTUKa U npeasapuTesbHbie
pe3ynbTaThl NPOBEAEHHbIX UCCNEeA0BAHMIA

HernocpenctBeHHO BO BpeMs peiica MpOBOAWINCE:

® [IOMCK UM TeoJIoThYeCcKast OlieHKa MOBEPXHOCTHBIX MPOSIBJICHU I Aera3aluu (rpsi-
3eBble BYJIKAHbI, Ta30Bble (haKesibl, KapOOHATHbIE HOBOOOPA30BaHUSI, ra30HACKIIIECH-
HBbIE WJIbI);

e y3yuyeHue pesbeda JHa C LEeIbl0 OMCKA HOBBIX JUAMUPOBbIX CTPYKTYPHBIX 00-
pa3oBaHUM;

® T€OJIOTMYECKUE UCCIIENOBAHNUS, HATTPABJIEHHBIE HA BBISIBJICHUE U U3YYEHUE Pa3-
BUTHUS CYJb(PUIHON MUHEpaTU3aUMU (IUIOLUAAU PACIIPOCTPAHEHUSI U BELLIECTBEHHBIM
COCTaB);

® T€OJIOTMYECKUE WCCIEAOBAHUS, HAMPABJICHHbIE HA MOJYYEHUE HOBBIX U YTOY-
HEHHbIX CBEICHUI O pacipeaeeHUU U YCIOBUSX 3ajleTaHUs TyOOKOBOAHBIX OpraHo-
MMHEpaJIbHbIX OCaJKOB, B TOM YHMCJIE CAIlpOIleIeBbIX UJIOB;

e cOOp MH(POPMALIMHU O XOJ¢ MPOBeICHUS IMTPOOOOTOOPHBIX pabOT NTyOOKOBOTHOMN
JIparoit 1 MpsIMOTOYHOM Ie0JI0TUYECKOI TPyOKOM IS IIOC/IEIYIOIIETO YCOBEPIIEHCTBO-
BaHUsI TPYHTO3a0OpPHOTrO 00OPYIOBAHUSI, UCCIENOBAHUE KWHEMATUKUA U AUHAMUKU
npoliecca yOOKOBOIHOTO parupoBaHusl, a TaKXKe OTOOp MPOO TOHHBIX OCAIKOB, B
T.4. MIyOOKOBOAHBIX OpPraHO-MUHEPAJIbHBIX WJIOB, U KPUCTALIWYECKUX TMOPOA IS
JajJbHeNIIMX 1a00paTOPHBIX UCCIETOBaHUIA;

® CE30HHBII (JIeTHUIT) OrooKeaHOTrpahUIECKUil MOHUTOPUHT 9KOJIOTMYECKOIO CO-
cTosiHUS Mopsi. OcobeHHOEe BHUMaHUE YIeJIsJIOCh OMPEAESIEHUIO pacipeaesieH s KOHIIe-
HTpauuu XJopoduiia a, OMOONTUYECKUX XapaKTePUCTUK, 3(D(HEKTUBHOCTHU TIOTJIOIIIe-
HMSI CBEeTa, KBAaHTOBOM 3¢hdeKTUBHOCTU (hOTOCUHTE3a U MoKa3aTesiel MPOLyKTUBHOCTU
B 30He (DOTOCHHTE3A B MPUOPEKHOM U ITyOOKOBOIHOM PaiiOHaX MOPSI;

® UCIBITAHUSI HOBBIX THAPOOUOIOTUUECKUX TPUOOPOB;
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Puc. 2. ®parMeHT PerMoOHaIbLHOIO BPEMEHHOTO 3 BCB
317447 313552 309939 306186 302432 295576 0

CEICMMYECKOro pa3pesa, XapaKTepU3YIOUIU O —r—r—rT—rT"1—"TrTrTr " T T rTrTT T
NIYyOMHHYIO T€0JIOTMYECKY0 0OCTaHOBKY B 30HE YpoBeHb MOpst
IpsI3eBOTO BYJIKaHa ¢ KoopauHatamu 43°39'56.5" 11
 33°9'17.5" Ir
rgilgg]g%go 12
® pabOTHI, CBA3aHHBIE C BHEAPEHUEM 5L ByJIKaHa JHO Mopst
B IPaKTUKY B3KCIEAULIMOHHBIX UCCIEI0-
BaHUII aBTOMAaTHU3UPOBAHHBIX METOIO0B 3k Cpenuii MnoueH—KBatep| ,
KOMIIBIOTEPHOI 00pa0OTKM JAHHBIX: TUIPO- al "
Jiorusi, ouodusrka 1 MaKpOIJIaHKTOH. 15
HeobxoauMo moauyepKHYTh, 4YTO Sr e
[JIaBHasl 3ala4a 3TOro peiica — reoyioru- 6 Maiikomn 16
yeckas. [loatoMmy rimaBHBIMM OOBEKTaMU _7t 17
VCCIIeIOBAaHUI1 ObLIN: IPSI3CBBIC BYJIKAHBI  * ¢ | I
U OpYrue IIOBEPXHOCTHHIE IIPOSBICHUS g I 18
ferasauu B UepHOM MOpE; YEPHOMOp- = o 11630LleH
CKMe TTyOOKOBOIHBIE OpraHO-MHUHEPaJIb- 10y 111 1°
HbIE 0CaIKM, B TOM YHUCJIe callporeneBbie L1 narﬁﬁ?\g{ 110
WJIbI; KpuUCTajUIndeckue mnopoabl Jlomo- 12+ v
HOCOBCKOTO TTOJABOIHOIO MacCHBa. i i i MeSioii 111
s moncka M M3y4eHUST TPSI3eBBIX sk 1
BYJIKAHOB ObLIO BBIOpaHO 2 TOJUIOHA. 16 |
OnuH U3 HUX PacMoJIOXKEH Ha yJacTKe B % - M 113
LEeHTpajbHOU 4Yactu YepHoro mops, K |9l
fory ot KpbiMckoro nojyoctpoBa Ha Try- 20 114
ounax Oosnee 2000 M. DTO OOLIMPHBIA 21 T,

paitoH gHa (rrornansio okojo 100 km2) ¢

IpsI3eBYIKAHUIECKMMU MTOCTpOrKaMu (Tpsi-

3eBble ByJKaHbl «MI'Y», «lOxMopreo», «Ipaamap», rps3eBoil BynkaH Ipuropnesa u
IIp.) ¥ THTEHCUBHBIMU TIPOSBIICHUSIMU TPS3€BOTO ByJIKaHM3Ma. Llens Hammx mncciaemo-
BaHUIi1 3aKJItoyagach B OLIEHKE IIyOMHBI M YTOUHEHUU BPEMEHU 3aJI0KEHUSI TPsI3eBbIX
BYJIKQHOB.

IToka3zarenieH rps3eBoii ByJIKaH B TOYKE ¢ KoopauHatamu 43°39'56,5" u 33°9'17,5" —
yeioBHO HasBaHHBIN E.D. IlIHokoBeIM «ManTuiiHbii» [1]. OH 0003Ha4YeH Ha celic-
muyeckoM npoduie JI.b.MeiicHepa u J1.A. Tyronecosa [2] Kak nmorped0eHHbI rpsi3eBoit
BYJIKaH M IO CETOITHS HEe OIMMCaH IT0 CBOMM BBIXOIaM Ha JHE. YTIyOJIeHHBIN aHAIN3 pe-
TMOHAJILHOTO CeiicMMUecKOoro paspesa (puc. 2) B BapuaHTe cTpaTUduKaluu BOJTHOBO-
ro nosist M.C.T1o6enam (I'TTI Ykpreodusuka, 2011) [1] mokaza, 4To BblllIeyKa3aHHbBIM
IPsI3€BOM BYJIKAH YpE3BbIUaiHO MHTEPECEH KaK CBOEro poja (hIIOMIHBIN IUIIOM, IIPO-
HU3bIBAIOLIKHI TTOUTH 10-KUJIOMETPOBBIN OCaJ0YHbIM MOKPOB — YETBEPTUUHO-MUOLIE-
HOBYIO TouIy (3 KM), Maiikorickue (SKM), 301LeHOBBIe (2KM), mayieotieHoBbIe (1,2 KM)
OTJIOXKEHMS, MAJIOMOIIIHbIE Me3030iickue oTaoxeHus (0,25 — 0,75km) u ganee yriyo-
Jisiioluiicss B Bepxu (yHAAMEHTa, MPEINoJoXUTEeIbHO 0 MoBepxHOcTM Moxo [3].
BecbMa BO3MOXHO, UTO 3TOT IpsI3eBOI BYJIKAH, PaBHO KakK U Ipyrue aHajloOrMYHbIe
CTPYKTYpBI, siBJIsieTcs, 1o BeipaxkeHuo A.H. [ImurpueBckoro u b.. Bansesa [4], «ka-
HaJIOM BTOPXEHHUS YIJIEBOJAOPOAOB, aCCOUMUPYIOLIMXCSI C TIIYOUMHHBIMU pasjioMaMU
WM UHBEKIIMOHHBIMU 30HAMI».
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Puc. 3. Tancel npomepa Ha nosmrorne «KojbleBass MOpHOCTPYKTypa»

MBIC/Tb O CBSI3M TPSI3eBbIX BYJIKAHOB C MaHTHUEH, ITyOOKMMM TOPU3OHTAMU HEAp
WHOTIA BhICKA3bIBAETCS CIIELUATUCTAMU, 3aHUMAIOIIMMKCST TEOXMMUEN, HO, K CoXa-
JIEHWIO, OOBIYHO 3TO TOJBKO MPEATIONOXEHMS MIIH OOIIINE TTOJIOKEHMS.

KoHTakTHBIE TeojlorMueckre MeToIbl UCCIeI0BaHUI ropa3ao MeHee MH(opma-
TUBHBI, YeM reodusndyeckue marepranbl. MHGoOpMaIUIO O Te0JJOTMYECKOM BO3pacTe
BYJIKAHOB B YCJIOBUSIX MOPCKOM CITEIIM(MUKN MOKHO TTOJIyYUTh IyTeM M3ydeHUsI 00JI0-
MOYHOTO MaTepuajga OpeKInu.

ITosToMy onHOM M3 3a7a4 B 73-M peiice ObIJIO M3ydeHHE BElECTBEHHOIO COCTaBa
BBIOPOCOB I'PsI3€BBIX BYJIKAHOB (Tps13eBble ByJKaHEI «kOxmopreo», «Tpagmap», «<MI'Y»,
«MaHTuliHBI») MyTeM TeoJIorTMueckoro onpodoBaHus. Ha craHuusix HaMu TTPOM3BO-
JUICS IpoOoOTOOp, JUTOJIOTUUYECKOE OINMMCAHUE U cTpaTUrpaduyeckoe pacujeHeHHUe
KOJIOHOK JIOHHBIX OCAagKOB, OTOOp ITp0o0 Ha JJa00paTOpHbIE aHAIM3bI, a TAKXKE U3y4dajics
penbed AHA Ha TTOJIMTOHE.

[IpenBaputebHO MOXHO CKa3aTh, YTO OOHAPYKEHUE MUHEPATU3AIIMU KUHOBAPU U
1I€JIOTO psifia APYTMX MUHEPAIOB B TIOJHSTHIX BO BpeMs pelica Mpodax JOHHbBIX OTJI0Xe-
Huit (mosuroH 1 «IpsizeBbie BYyJIKaHbI») JAeT MEPCIIEKTUBBI 1JIs1 OLIEHKU POJIM TJTyOMHHO-
ro hakTopa B TOBEpXHOCTHBIX ITPOSIBIICHUSIX IeTa3aliui 3eMiIM (B IEPBYIO Ouepeb, Ipsi-
3eBbIX BYJIKaHOB). K coxxaneHuio, He ObUT HalineH « MaHTUITHbBIN ByJIKaH» (KakK IIpearno-
Jarajioch). Ckopee BCero, 3To CBS3aHO C TEM, UTO OH MOKPBIT MOLTHBIM OCaJ0YHbIM CJI0-
€M U B HacTosIIlee BpeMsl He paboTaeT (T.e. SIBJISIeTCS] MTPAKTUUECKU HEIOCTYITHBIM).

Tloaueon 3 «Konvuyesas mopgpocmpykmypa». PaboThl B IIIyOOKOBOITHOM 30HE MOPSI
MPOBOAWIUCH C LIEJbIO MOMCKA HOBBIX AUAMIMPOBBIX CTPYKTYP M YTOUHEHHUSI KOHTypa
KOJIbLIEBOI MOPGhOCTPYKTYPHI.

B pesynbrare usyyeHus1 penbeda mo cucreMe IMPOMEPHBIX T'aJICOB ObUIM 3aKPBITHI
YUYacTKU C 3aMagHoON U ¢ BOCTOYHOM CTOPOH MOP(OCTPYKTYPHI, pesibeh KOTOPhIX paHee
JUTSI HAC OCTaBaJICS HEM3BECTHBIM, M TAKMM 00pa30M BBISIBJICH ee 0011uit abpuc (puc. 3).
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Puc. 4. Kapra penbeda «KombiieBoit MopdocTpyk-
TYpBI», yTOYHEHHAS TI0 pe3y/IbTaTaM IIPOMEPOB B
petice HUC «IIpodeccop Bomanunikuii» B Yep-
Hoe Mope (7—17 utons 2013 ).

7 - \\
YCTaHOBJIEHO, YTO I0TO-3alaIHOe 3a- 4 N\
MbIKaHUE CTPYKTYpbl, TaK Xe, KakK | / \
OoJiblIIast YaCTh €€ rPaHull, TIPEICTaBICHbI \\ l
ycrynamu BeicoToit 20—25 M, a Ha 1oro- N \
BOCTOK JHUILIE KOTJIOBUHBI PACKPBIBAETCS N\ _ /

U niosioro noHwmxaercs. K woro-3amany ot
CTPYKTYpHI Oblj1a BHISIBJIEHA CyOLIMPOTHAS
cUcTeMa YepeayIolInXCsl BAJIOB M PBOB, OUYEBUIHO OTpaXKaloLIUX TPSIAOBO-XOJIMUCTBIM
penbed 3Toi yacTu r1yO0OKOBOAHOTO JIOXKA B 30HE €€ Mepexoja K KOHTMHEHTAIbHOMY
CKJIOHY. JleTaibHblE TPOMEPHI, BHIMIOJHEHHBIE Ha CEBEPO-3aMalHON OKpAUHE CTPYKTY-
pbl, MOATBEPAWIM HAJIMUME HECKOJbKUX YCTYMOB, OIMpaHUYMBAIOIINX KOTJIOBUHY, a
MpOMepHI LIEHTPAJIbHOM YaCTH CTPYKTYPhI BBISIBUIN OTIEIbHbIC HEBBICOKUE COMKMU.

Takum oOpa3oM, OKOHTYpeHHas IUIOIIAAb IPEACTaBIIsIET COO00M MOMYKOJbLIEBYIO
MOJAKOBOOOPA3HYIO CTPYKTYPY — KOTJIOBMHY, KOTOpasi HECKOJIbKO MPOTrHyTa K LIEHTPY
U PacKpbITa Ha IOT0-BOCTOK, a €€ KpaeBble YaCTU — KOJIbLIEBbIE B IJIAHE YCTYITbl — BO3-
BBIIIAIOTCS Hall cybabuccaabHOl paBHUHOM. LleHTpabHas ee 4acTh COCTOUT U3 ABYX
KOHIIEHTPOB, UMEIOLIMX OoJiee KpyThie 3alagHble U CeBEpHbIE OOPTa, BOCTOUHBIE Kpast
OoJiee ToJorre, a UX KOTIOBMHbBI PACKPBIBAIOTCSI HA BOCTOK — IOT0O-BOCTOK (pHcC. 4).

ITpoucxoxaeHre U3y4eHHONH HaMU KOJIblLIEBOM MOP(OCTPYKTYphI, CKOPEe BCETO,
CBSI3aHO C IpsI3eBYJIKAHUUECKON NeATeIbHOCTBIO (UTO yKa3bIBaeT Ha POJIb 3HIOT€OIM -
HaMU4yecKux (akTopoB). DTO MOATBEPXKIAAETCSl reodU3nUecCKUMU MaTepuaiaMu (Ha
ceiicMorpaMmax MpocjieXXruBaeTcs MoJie JUANMPOBBIX CTPYKTYP), a TAKXKe CBoeoOpas3-
HOM TUTOJIOTHE, TpeXae BCEro, HaX0AKaMM rpsizeByJIKaHUYecKoi opekunu. Mopdo-
CTPYKTYpa MpeACTaBsieT COO0I CUCTeMY TPSI3EBbIX BYJKAHOB, KOTOPbIE PACIIOI0XKEHBI
o ee nepumeTpy. [1o cBoeMy BHeILlIHEMY BUAY KOJIblieBasi MOP(POCTPYKTypa B IIyOOKO-
BOoAHOI YyacTu YepHoro Mopsi HanmoMuHaeT byiaraHakckyto MopdocTpykTypy Ha Kep-
YEHCKOM TOJIyOCTPOBE.

Tloaueon 2 «Canponeneguiii». 1l1yDOKOBOIHbIE OPTaHO-MUHEPATbHbIE OCAAKU, B TOM
YyycJie canporeieBble Wibl, KOTOpPbI€ Ha MPOTSKEHUM MHOTHUX JIET SIBJISTIOTCSI OObEKTOM
HAIllMX WCCJIeAOBaHUMI, MPEACTABISIOT MHTEPEC B CBA3U C MIeel MX OCBOGHUSI KakK
KOMILJIEKCHOTO CBIPbSI, B TOM YMCJIE IJIs1 TIPOU3BOICTBA yaoopeHuli. PaHee HaMu ObLT
BBIOpaH TMOJIMTOH Ha MePCIIEeKTUBHOM JIJIs OCBOEHUSI 3TOT0 pecypca rIolaau B rryoboKo-
BOJIHOM ceBepo-3anagHoit yactu YepHoro Mopsl.

B xone Mopckoii 3KCreAUIMY Ha BBIOpaHHOM MOJIUTOHE IMPOBEACHO U3YYeHE rop-
HO-TEO0JIOTMYECKUX YCIOBUI; MPOU3BENEeH OTOOP MpOO JOHHBIX OCAKOB, B TOM YUCJIe
KPYITHOMACIITAaOHBIX: OTOOpaHbl 00Opa3lbl TITYOOKOBOIHBIX OpPraHO-MUHEpaIbHBIX
0CagKOB HapyIIEHHOIO clioxkeHus obieit Maccoit 150—200 Kr, TpeOyemble AJIsI TIpOBe-
JIEHUsT UCClIeIOBAaHUM 10 0OOCHOBAaHMWIO MapaMeTpOB JOOBIYHOTO M 0OOraTUTEIbHOIO
000pyIOBaHMSI, a TAKXKE KOJOHKY TPYHTA YCIOBHO HEHAPYIIIEHHOU CTPYKTYPHI ISl U3Y-
yeHus (U3MKO-MEXaHUUECKUX CBOMCTB OPraHO-MUHEPATbHBIX OTJI0XEHUIA 1O [NTyOuHe
3aJieraHusi; BbITIOJIHEHO MCClIeOBaHUE KUHEMATUKU U AMHAMUKU TIpoliecca Iy0oKo-
BOIAHOIO AparupoBaHMs. BbL1 McmbiTaH pa3paboTaHHbIi B HalmoHalibHOM TOpPHOM
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yHuBepcutere (T. JIHEMpoIeTpoBCcK) MpuOOpP, TMO3BOJSIONIMI MPOU3BOIUTh 3aMepPhbl
YCUJIVS HATSDKEHMST KaHaTa MPU IparupoBaHUM U YCKOPEHUS IO TPEM OCSIM KOOPAMHAT
C BO3MOXKHOCTBIO 3alIUCH PETUCTPUPYEMbBIX JaHHBIX Ha HOCcUTENb MH(popmaiuu. [Tosy-
YeHBbI 1IeHHbIE JaHHbIE, HEOOXOMUMBIE JIJIsI pa3pabOTKU HOBBIX M COBEPLIEHCTBOBAHUS
CYILECTBYIOIIUX TPYHTO3a00PHBIX YCTPOWCTB KOBILIOBOTO TUIA; 00ecreyeH cOop WH-
¢opmalLu 0 Xome IpoBeAeHUs TPOOOOTOOPHBIX pabOT MPHU ITOMOIIU TTyOOKOBOIHOM
Jpary v TpyOKU: CHSTHI (hOTO- M BUIEOMAaTepUaibl, TpeOyeMble AJIs1 pa3pad0OTKH HOBOTO
1 COBEPUIEHCTBOBAHUS CYILIECTBYIONIETO MPOOOOTOOPHOTO 000PYAOBAHNS.

Tloaueon 6 «Kpucmanauueckue nopoodwvt JIomoHocoecko2o nodsodnozo uenmpa». Ha-
XOJNIKY BYJIKaHUTOB Ha JIoMoHOCOBCKOM noaBoaHoM MaccuBe (JITITM) eliie pa3 monTBepx-
narT ero cBs3b ¢ TopHeiM KpeiMom — JITIM sBisieTcs ero nmponoyokeHueM. PaHee B
pe3ysbTaTe U3y4eHus KpUCTaIMUYecKuX mopoa Ha JIOMOHOCOBCKOM MaccuBe ObLI yc-
TaHOBJIEH MX IOPCKUI BO3pACT, KaK 1 JIJI1 MUHEpaIbHbIX HaxoaoK B FOxxHoMm Kpbimy.
Ha JITIM B 30He TEKTOHUYECKOTO KOHTAKTa MHTPY3MBHOTO TeJia ¢ BMEILIAIOIIMMU M0~
ponaMu Ha rryouHax 1120—1738 M 3acuKcHUpoBaHbI ra30Bble (paKesibl, a TAKXKe 00Ha-
pPYyXeHbl KapOOHATHbIE MOCTPOMKHU, SIBASIOIIMECS TTPOAYKTAMU TTIYOMHHON Aera3aluuu
Heap. Bo Bpemst aToro0 peiica He yaaaoch OOHApYKUTh aKTHBHEIE ra3oBbiaeneHus. Ec-
JIU OHU U ObLIN, TO PACCEUBATUCD.

OCHOBHbI€ Ta30BbIe MOJIs1 ObUIM OTMEUYEHBI B paiioHe nojuroHa «CynbhumaHoe mo-
Je Ne 1». B 73-M peiice nmo mapipyty «@akeibl» ObUIO BBITIOJIHEHO FaJICMPOBaHKE Ha
M3BECTHOM TI0JIe — 3anaiHblil 60pT naneo-KanaHuaka, KOTOpOE 3axXBaThIBAET 00JIaCTh
menbda u poctupaetcd 10 ryorH 600—700 M (obmacThk penkux (akenon). Beero B
5TOM peiice 00HapyKeHO 56 (akeaoB, U3 KOTOPhIX 26 — oOHapyKeHbI BriepBbie. Hau-
OoJiee TUIIMYHBIC U3 HUX IIPEACTaBJICHBI HA pUC. 5, a—I. YCTaHOBJIEHO U3MEHEHUE pa3-
MepOB IMy3bIPbKOB C IIyOUHOM.

BoiOpaHHble HaMU MOJUTOHBI: «Cyabguonoe nose Ne I» v «Cyavghudnoe nose No 2»
pacrnojioxeHbl B 30He Onecckoro pasjioMa U NpeacTaBisiioT UHTEPEC B CBSI3U C BbISIB-
JIEHHBIMM Ha JTHE CYIbMUIHBIMA ITOCTpOiKaMu [5, 6]. Pe3ynsraTel Mx ncciemoBaHuI U
aHOMaJIuM B COAEPKaHWM CEPOBOAOPOAA Y OCHOBAHUS CKJIOHA [7] MOTyT BJIMSITH Ha
OLIEHKY OTHOCUTEJILHOTO BKJ1a/la 9HAOT€HHbBIX ICTOUHUKOB B CyMMapHbIiA 00EM CEpO-
Bogopoaa B YepHom Mope. [Tpu aTom obOpaiiiaeT Ha ceds BHUMaHKE JIOKATbHOCTD TO-
JIsSl pa3BUTHSI CYJb(MUIHBIX TTOCTPOEK UMEHHO B 30HE pasjioMa.

AN. Paounun, B.H. Kpasen [7] yIBepXIarT, 4TO MaKCUMaJIbHbIe KOHIIEHTpa-
LIMM CepoBOJOpOAa OOHAPYXKUBAIOTCSI HaJ KPYIMHbIMU pasjioMaMu. OHU OOBSICHSIIOT
3TO MpoTeKaloIUM Ha rryorHax 2,5—3 kM npu t = 80—150 °C aGMOTHBIMU MpolLieccaMu
BOCCTAHOBJIEHUS CYJIb(hATOB YIJIEBOAOPOAAMU U TIOCIEAYIONIEH MUTpallMei cepoBOIO-
pona B BblllIesiexalllie TOpU30HTHI, BILJIOTh JJO MOPCKOI'O JHA BMECTE C yIJIeBOI0pOo/Ia-
MM U TJIYOMHHBIMU BOJAMH.

Barsaner A.W. Paoununa u B.H. KpaBelia npeacTaBisiioTcsl HaM yoeauTeIbHbI-
Mu. VX Bo33peHuUs BIJIETAIOTCSI B pa3BUBaeMble B MOCJEIHUE IOJbl MpeACTaBIeHE
I1.H. KponoTkuHa 1 ApYTrUx 0 CTOI0ax r’TyOMHHOM yIjIeBOOOPOAHOM Aera3aluu, pa3-
BUBAIOLIMXCS MPEX/Ie Bcero BOMM3M TITyOUHHBIX pa3iomoB. D.A. JletHukos [8] nu-
LIET O CYLIECTBOBAHWM aBTOHOMHbBIX BOCCTAHOBJIEHHBIX (DIIOMIHBIX CUCTEM 30H TJIy-
OMHHBIX Pa3JIOMOB, KOTOPbIE ACCOLIMUPYIOT, B YACTHOCTH, C BOJOPOIHO-CEPHUCTHIMU
CUCTEMAMHU.

ABHast CBS3b IPsI3EBBIX BYJIKAHOB U BbIXOJIOB CEPOBOAOPOAHBIX BOA MPOCIEKUBA-
eTcsa Ha KepueHCKOM moJiyocTpoBe. 34eCh MPaKTUYeCKM KaxKAbIil Tpsi3eBO BYJKaH
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Puc. 5. a — sxorpamma TpyIIIoOBOrO Ta30BOro hakeiaa Ha BHEIIHEM Iesibde, 00pa30BaHHOTO OJIM3KO
PacroI0XeHHBIMU Fa30BBIMU CTPYSIMU; 6 — OIMHOYHBIM ra30BbIi (pakes1 y OpOBKU CKIIOHA; 8 — Ta30BbIM
daken y mepernda KOHTUHEHTAJLHOIO CKJIOHA; ¢, 0 — MOIIHbIE ra30Bble (haKeJbl U JUCKPETHBIC
CaTeJTUTHBIE Ta30BBIICIICHUS Ha CKIIOHE ¢ NTYOMHAMM 3aJieTaHis HICTOYHUKOB 321 M (2) 1 465 M (0)
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COTTPOBOXIAETCS CEPOBOIOPOTHBIM UCTOYHUKOM. OTMEUeHBI MHOTHE MECATKU CepO-
BOIOPOJHBIX UCTOYHUKOB pa3HOro aeouTa. MOXHO 0XUIATh MTPOSIBICHUS 9TOI 3aBU-
cuMocCTU 1 B YepHOM Mope, TeM 0oJjiee, YTO IPUMEPHI TAKOTO pojia yXKe 0OHApPYKEHHI.
B 2004 u 2005 rr. Bo Bpems peiicoB HUC «IIpodeccop BomsHuukuii» mo Harei
npocsbe FO.U.TopsiukuH U ero Kojuieru u3 Mopckoro ruapodu3nyeckoro MHCTUTYTa
M3yJaju paclipenejieHre CepOBOIOPOAa B BOMHOM TOJIIE BO3Jie TPSI3eBOrO BYJIKaHA
Mutun (koopauHatel 44°37,840 c.mr. u 36°01,39 B.O.) M YCTAHOBWIM MOBBIIIIEHHBIE
3HAYEHUS CONEPXKAHUST CEPOBOAOPO/A BOIM3U ByJIKaHa B MIPUAOHHOM CJI0€ BOabI [9].

IIpencrapnsercs, 94To pacrosokeHHbIe B 30He OMecCKOoro pa3ioMa HeCKOIBKO ra-
30BBIX MECTOPOXKICHMI IIeNTb(a, 3aJIeXKu Ta30THIpaToOB B MeNbTe Maneo-KamanJyaka,
TToJie CyTb(UAHBIX HOBOOOPA30BaHWIA Ha BHEIIHEM Ilebde, CyIbOUIN3aius KOHIIO-
OpeKYNH, TOBBIIIEHHBIC COAEPXKAHUS CepOBOIOPOAAa Y OOphIBA KOHTMHEHTAIHHOTO
CKJIOHA, TPSI3eBOM BYJIKAH, YXOMSIINIT KOPHSIMA B MAHTUIO — BCE 3TU SABJICHUS 00yC-
JIOBJIEHBI CYIIECTBOBAHHUEM 3/1€Ch IITYOMHHOTO pa3jioMa, TEKTOHWYECKHX Y3JI0B B MEC-
Tax MepecedeHus ¢ IPYTMMU pa3IoOMaMU.

Ha «cynbduaHbix» MOIUTOHaX ObUIO OTPabOTaHO HECKOJIbKO CTaHLIMI, Ha KOTO-
PBIX IparaMy U3BJIeUeH OOJIbIION 00BEM TEMHO-CEPOl TYTOIIJIAaCTUYHOM TJIMHEI, TTIOXO-
2Kell Ha MaKOIICKy10 (00pa3iibl 0OTOOpaHHbI IJIsI ITOCIEAYIONIEro YTOUYHEHHST BO3pacTa).

TakuM 06pa3oM, TTOCTaBJIeHHBIC 3ala4y BHITIOJIHEHBI, TTPOBEICHHBIE TEOJIOTHYEC-
KWe UCCIIeI0BAHMS TTO3BOJIVITY TTOJTYIUTh MHOTO HOBOTO MaTepyaia JIjIsl TO3HAHUS Ie0-
JIOTUYECKUX MPOIIECCOB Ha THE MOPSI.

BoiBoabl

B pesynbraTe NpoBeleHHBIX KOMILUIEKCHBIX T'€0JI0r0-TeOXUMUYECKUX,
TUAPOAKYCTUYECKUX U TUAPOOMOJIOTMUYECKMX UCCIeNOBaHWM MOJlydyeH 3HAYUTEIbHbIN
00beM HOBOI MHGpOPMALIMU, AajbHEHIass UHTEPIpeTalysi U OCMbICICHUE KOTOPOM
ITO3BOJIUT:

® OLICHUTDb POJIb NIYOMHHOTO (hakTopa B (hOPMUPOBAHUU TTOBEPXHOCTHBIX MPOSIB-
JIeHU# jerazanuu 3eMJId — y4acTve MIyOMHHOro (uonga B GopMupoBaHUM MOpdo-
CTPYKTYPBI ByJIKaHA U €r0 AeSITeIbHOCTH;

® OlICHUTH (Ha mpuMepe YepHoro Mopsi) poJib Ta30BOT0 ByJIKaHM3Ma B Mpolieccax
Jeraszaluu 3emiiu;

® OLIEHUTb OTHOCUTEIbHBIN BKJIaA SHAOI€HHBIX MICTOUHMKOB B CyMMapHbIi 00beM
cepoBomopona B YepHoMm mope;

® J1aTh ITEPCIEKTUBHYIO OLIEHKY W MOATOTOBUTH IMTPAKTUYECKIE PEKOMEH AU OT-
HOCHUTEJIbHO ITOMCKA 1 pa3pabOTKU MECTOPOXKIECHUI HETPaAULIMOHHBIX SHEPITOHOCUTE-
JIeil ¥ APYTUX MUHEPAJIBHBIX PECYPCOB;

® OLICHUTh BJAUSIHUE TUAPOMPU3NYECKUX U TUAPOXUMUYECKUX XapaKTepUCTUK Ha
BEPTUKAJIbHOE pacIpeaeieHue OCHOBHOIO (hOTOCHMHTETUYECKOTO IMIUTMEHTA — XJI0PO-
¢ma a 1 mokaszaresei 3¢ GEeKTUBHOCTHU MOIJIOLIECHUS COJIHEYHO SHEPTUH BCEMHU OIT-
TUYECKHU AaKTUBHBIMU KOMIIOHEHTAMU W KBAHTOBOH 3(P(PeKTUBHOCTH (hOTOCHMHTE3a
(pUTOIIAaHKTOHA;

® OLIEHUTh BEJIMYMHBI EPBUYHON MPOAYKIUK B MIyOOKOBOIHBIX (HA 5—6 cTaH-
LIMSIX B 3alaJHOM LIMKJIOHAJIbHOM KPYTOBOPOTE MOpsI) U 111eJIb(hOBBIX paiiOHaX;

® OIpeAeIUTh CBSI3U MEXIY Pa3MEPHO-BUAOBOM CTPYKTYpOl U IOKa3aTesIMU
MMPOAYKTUBHOCT! (PUTOILUIAHKTOHA;
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® OLCHUTDH I'€OIKOJOTNYECKOE COCTOAHMNE MOPCKUX BOO U HpI/I6pC}KHI)IX TEPPUTO-

puii A30Bo-YepHOMOPCKOTO perroHa

® YTOUYHHUTD XapaKTECPUCTUKU ITOJIMTOHA JJId OIIBITHOIO OCBOCHUA FJ'Iy6OKOBOZ[HbIX

OpraHO-MUHEPAJIbHbIX OCAAKOB,

® YCOBEPIICHCTBOBATh KOHCTPYKIIMIO TPYHTO3a00pHBIX YCTPOICTB KOBILIOBOTO THUIIA;
® YCOBEPIIEHCTBOBATHL METOIOJOTHIO THAPOAKYCTUYECKUX HAOIIOAEHMI (17151 TIO-

NCKa N U3YUYCHUS I'PpA3CBLIX BYJIKAHOB, I'a30BbIX (baKeHOB).
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