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ITo maTepuanam reojoruu, NETPOIOTUN U reo(PU3NKU JAaHO OOOCHOBAHUE TPEX AUCKPETHBIX T€ONHAMMU-
YecKnX 0OCTaHOBOK COBPEMEHHBIX OKEaHOB, MPUBOASIINX K (POPMUPOBAHUIO CIEYIOIIUX THIOB Marma-
TH3Ma ¥ COOTBETCTBYIOIIMX acconuanuil 6a3anbToB: 1 — cnpeauarosble acconnanuu (CA) cpeguHHO-OKe-
annyeckux xpeotoB (COX); 2 — nmromoBsle accoumanyu (ITA) COX u 3 — BHYTpUITUTHBIIA MarMaTu3Mm Oc-
TPOBOB U NOABOAHBIX rop (BM). ITo faHHBIM 3KCIIEPUMEHTA U PACUETHOTO MOJEIUPOBAHMS JJIs1 KaXKOr0O
THIIA MarMaTH3Ma IPUHSTHI onTAMabHble P-T ycimoBust oTAenennst pogoHayaIbHBIX PacIlIaBOB OT MaH-
TUHHOTO UCTOYHUKA. Paznuune giuHbl TpacKTOpuil aquadaTHYECKOrO OA'EMA MAHTHUHU 10 NIEPECCUECHUS
conmayca c o6pa3oBaHUEM pacliaBa Kaskloro THIIa MarMaTH3Ma CBUJIETEIIbCTBYET O KOHTPACTHOM T'€Ofiu-
HaMHI4YECKOM pexnme ux popmupoBanusi. Ha ocHOBe aHann3a MaTepHalioB O paclpefeeHnd TPeX I1aB-
HBIX THIIOB MarMaTmu3Ma B IpOocTpaHcTBe MUPOBOTO OKeaHa, O CBSI3M UX C TEKTOHHUKOIL, XapaKTepOM Ipa-
BUTALIOHHOTO TIOJIsl U JaHHBIMK TOMOTpaduu cesaHbl cliefyromue BeiBoAbl. CA oGpa3yeTcs B pe3yJibTa-
T€ NMACCUBHOT'O MO'beéMa MaHTHH C IIyOonHbI mopsiaka 200 KM, COrllacOBaHHOTO CO CKOPOCTBIO CIIPEJIUHTA.
Haumenee npopykTuBHbI MarMaTu3M CA J10Kanu30BaH B 00IACTSIX XOJIONHOI XkecTKoi mutochepbl. O6-
pasoBanue ITA cBgI3aHO ¢ aKTUBHBIM NOABEMOM MaHTuH ¢ riayounsl oT 400 o 1000 kM B OrpaHMYE€HHOM
MIPOCTPAHCTBE BHE 3aBUCUMOCTH OT CIIPEIUHra. Y BEJIMUEHNE CKOPOCTH CIIPEIUHra IPUBOJUT K CMEIINBA-
Huto CA u ITA. BM cBsi3aH ¢ MAaHTUIHBIMU CTPYSIMH, HOCTYNAIOIUMU U3 HUKHEH MaHTUH BINIOTH 10 Tpa-
Huupb! ¢ sapoM. Hapspy ¢ BM, Tpaccupyromum JBUKEHUE IUIUT, BIIEPBbIE ycTaHOBIEH BM, 3annmaromuil
(prKkcMpoBaHHOE MOJIOXKEHNE OTHOCUTEIBHO IITyOMHHOTO cTOYHMKa B ManTnH (Kanapckue o-Ba, 0-Ba 3e-

JneHoro Mpica).

MaHTuHiHBI MarMaTU3M OKEAHOB MTPOSBIISIETCS B
YCIIOBHSIX ABYX I'JIaBHBIX M IPUHLMIIUAIBEHO pa3iiny-
HBIX F€OJMHAMUYECKUX OOCTAHOBOK — IIpU (pOPMHPO-
BAaHUU INIOOATBHOI CHCTEMbl CPEIMHHO-OKEaHuvIec-
kux xpe6ToB (COX) 1 B XOfie BHYTPUIIJIUTHOTO Mar-
MaTu3Ma, NPUBOMSIIET0 K 00pa30BaHUIO OCTPOBOB 1

MMOJABOJHBIX T'OP ! .

Ins nocneguux 10—15 get xapaKTepHO UHTEHCHUB-
Hoe u3ydyeHne COX. I1oBbIIEHHBIN HHTEPEC K 3TO-
My YHHKaJbHOMY OOBEKTY OOBSCHSIETCS TEM, YTO
3/1€Ch B COBPEMEHHBIN Ie0JIOrNYEeCKNil IEPUOJ] HAUH-
HaeTcsl oOpa3oBaHME HOBOHM JUTOcepbl OKEaHOB.
JleTanbHOE MCCleJOBaHME BCEX I€OJIOTMYECKUX CO-
OBITHI 3TOr0 HAYAIBHOTO NePHOfia HEOOXOAUMO ISt
PEKOHCTPYKIIH IPOIeCCOB (DOPMHUPOBAHUS BCE JTH-
TOCEPhl B UCTOPUUECKOM aclekTe. MeXXaucuniu-
HapHble uccnenoBanusi COX mpoBOAATCS B KOOPAH-
Hall C KPYIHEHWIINM MEXKAYHAPONHBIM IIPOEKTOM
InterRIDGE (Ridge InterDisciplinary Global Experi-
ment). BHyTpunnuTHbIA Marmatusm okeaHoB (BM)
OOBIYHO CBSI3BIBAIOT C MAaHTHUHHBIMYU IUTIOMaMu (MIIH

! MarmaTism akTHBHBIX OKpamH (OCTPOBHBIE JIyTH, 3ayrOBBIC
GaccelHbI) 37ech HE pacCMaTPHAETCS.

MaHTHUHHBIMHA CTPYSAMH), OEpyIIMMH HA4yajo B HH-
>KHE MaHTHXA. BHYTPUIIUTHBIA MarMaTu3M pa3BU-
BaeTcs BHE 3aBucHMOCTH oT Mmarmatu3ma COX u 1o
OTHOILIEHUIO K HEMY U €r0 MPOAYKTAM SBJSETCS Ha-
JIOXKeHHBIM. VMcciemoBaHue INIIOMOBOIO MarMaTH3-
Ma IpUBJeKAeT BHUMAHNUE B CBSI3U C BO3MOXKHOCTBIO
MOJTy4YeHusT MH(pOpMAIIN O cocTaBe ITyOOKOHM MaH-
THH, ee (PU3UYECKHUX CBOICTBAX, OCOOEHHOCTSIX ee
ABUKEHUI M MX BIUSIHUM Ha (pOpMHUpOBaAHUE JUTO-
chephl B CBETE OTHOCUTETHLHO HOBOTO MIOHATHS ““TEeK-
TOHMKA ILJIFOMOB”, TOIIOJIHSIIOIIIETO IIOHSATHE ““TEKTO-
HUKA IUIAT .

MeXaucuuIInHapHoe U3y4eHHe OKEaHOB IIpHU-
HECJIO PSifi BasKHBIX PE3YyJIbTATOB, UMEIOIINX MPUHIIN-
NUaTbHOE 3HAYEHHUE JIJIs1 HACTOSIIETO UCCIEeJOBAHUS.
K HMM MBI OTHOCUM ClEfyIOIIUE.

Mantniineni marmatu3m. [locne kmaccmueckux
pa6oT A. Punreyga u [I. I'puna o 3aBUCHMOCTH CO-
ctaBa MarM oT P-T ycioBuii ux BbIINIaBICHUS U3 MaH-
THAHOTO MCTOYHMKA MapaMeTpbl 3TOrO mpolecca
HaJIbHENIIeNl 3BONIONUM BBIIUIABOK OBIIM 3HAYH-
TEJIbHO YTOYHEHBI B XOfI€ 9KCIIEPUMEHTA 1 TEPMOJU-
HaMUYECKOTO MOfieupoBaHusl. B Hacrosiee BpeMs
UCCcIIelOBaHuE MAaHTUIHOTO MarMaTu3Ma pa3BUBaET-
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Csl IO TyTH M3y4YeHUs] IUHAMUKY OTHEJICHUS paciuia-
BOB OT MCTOYHMKA, TpaHCIOpTa MarM, (oOpMupoBa-
HUSI MarMaTUYECKUX KaMep, CMEIINBAHNUS PacIlIaBOB
U UX KOHTAaMUHALUY B YCIIOBUSIX OTKPBITOH CUCTEMBI.
IIpoBopsTcs feTanbHble TEOXUMUYECKUE HCCIIEN0Ba-
HUS B CBSA3U C BOIIPOCAMU T'€TEPOreHHOCTH MaHTHH U
peuuknuHra (Hampumep, Hoffman, 1997; Sobolev
etal., 1999; Sobolev et al., 2000). Pe3yabTaTsl 3THX
UCCIIeJOBAaHUl, HECOMHEHHO, SBISIOTCA BaKHBIM
BKJIAJIOM B pelleHre NpoOieMbl MAHTUIHOTO Marma-
TH3Ma U TeoguHaMuKu. B gaHHON paboTe OpHEHTH-
POBaHHO B OCHOBHOM Ha COIIOCTaBJIEHHE METPOJIO-
TMYECKUX W TFeOIMHAMHUYECKUX OCOOEHHOCTEH MaH-
tuitHoro marmatusma COX U MaHTUHHBIX CTPYH,
UCINOJIB3YIoTCA faHHble o P-T mapameTrpam dopmu-
POBaHKs POAOHAYATBHBIX PACTIIIABOB U UX 3BOIOLNN
1151 HanOoJiee KOHTPACTHBIX IO COCTABY INIABHBIX TH-
1oB 6a3anbToB COX U OKEaHHYEeCKUX OCTPOBOB.

Koppensinusi nerposoruyeckux u reogusnyec-
KuX napametpoB. CriesiaH BbIBOJ] O KOPPESIUN NeT-
POJIOTMYECKUX U F€OXUMUYECKHX MMapaMeTpOB Mar-
MaTu3Ma, MaciITadboB MAaHTUHOTO allBEJJINHTA, TEK-
TOHMYECKON CErMEeHTAallud W Bapualuil 3HAYEHUN
reopu3nyecKux noyuei npu GOpMUPOBAHUU COBpPE-
MeHHbIX cTpykTyp COX. UccnemoBanusi B 3TOM Ha-
MpaBJIEHUH OCOOEHHO aKTHUBHO BEJIUCH B MOCTEIHEE
gecsiTuineTre. 3Aech Mbl OTMETUM HeJaBHUE MyOJu-
kanuu (Dosso et al., 1999) o rereporeHHOCTH 1 BO3-
pacTe MaHTUHHOrO HUCTOYHMKAa MarmaTus3ma Mof
CpenunHo-ATinantudeckuM  xpedtom  (CAX),
(Escartin, Cannat, 1999) o cBsI3u rpaBUTAMOHHOTO
nosist ¢ Beixopamu runep6asutoB CAX, (Vlastelic
et al., 1999), o TemoBO#l U XUMUYECKON HEOJHOPOI-
HOCTH MaHTHHU 1o BocTrouno-TuXxookeaHCKAM ITOJI-
uaruem (BTII), 06 oTpaxkennu cocraBa 6a3albTOB B
noBepxHoctu reoupa (Lecroart et al., 1997), (Detrick
et al., 2002), o koppensanuu reopu3NIECKuX 1 MeTpo-
JIOTMYECKUX NMapaMeTpoB Mpu popmupoBanuu 'ana-
MaroccKoro LEeHTpa CIPeuHra, O CBsI3U cocTaBa 0a-
3anpTOoB SWIR ¢ penbedoM n ceficMmieckon HEeOfI-
HOPOJHOCTBIO MojcTuiaromei Mantuu. Hamm
HCCIEIOBAHUS B 9TOM HAIPABJICHUU OMYyOIUKOBAHBI
B ([IMutpues, 1998; Imutpues u ap., 1999; 2000).

ILmromoBele nponeccsl. CyliecTBEHHO NPOJIBUHY-
JIOCh TpEJCTaBIeHNe O ‘“‘IuIfoMax’, ‘‘MaHTUHHBIX
CTpYAX”, “ropstuux Toykax” ¥ “ropsuyux nmomisax’. Ya-
CTO BCE 3THU NOHSATHS CMEIIMBAIOTCS WA HE UMEIOT
YyeTKOro omnpefpeneHus. OgHaKoO B IJIaBHOM Bce CO-
[JIaCHBI C T€M, YTO 3TO SIBJIIEHHE CBA3aHO C JIOKaJb-
HBIM NIOJTBEMOM TOPSIYETO BEIleCTBAa MAHTHU B pas-
HOM MacmTabe OCJIOXHSIIONINM TIeOIMHaAMMIUeCKU
peXuM oKpyxKarouiei cpeapl. [Tocnennee npusieka-
eT 0cob0oe BHUMAHHUE B CBSA3M C IMOBBIIICHHBIM HHTE-
pecoM K reoJJMHaMUYECKUM PeKOHCTPYKIHUSAM. DTOT
WHTEpeC CTUMYJINPYETCS TaKKe MOSIBJIEHUEM HOBBIX
MaTepuajoB M0 CECMUYECKON TOMOTrpadun u Mojie-
JIMPOBAHUIO MaHTHUIHOW KOHBeKImHu. MHTEpec poc-
CHIICKUX YYEHBIX K IpoOiieMe TITIOMOB HaIlleJ OTpa-
keHne B Cumnosuyme “MaHTHIHBIE IUTIOMBI B Me€-

tamnorenus” (Ilerpo3aBopck, cenTsa6ps 2002), rae
Ha COBPEMEHHOM YPOBHE OBLIN NpPEACTABIEHBI pe-
3yNbTaThl UCCIEJOBAaHUHA 3TON NMpOOJIeMbl IO BCEM
CMEXKHBIM HaNpaBJIEHUSIM B Haykax o 3emie. OTMme-
TUM HeflaBHUE yOnukanuu no atoit reme (Douglass,
Schilling, 1999) u ynomsiHyTyto panee padory (De-
trick et al., 2002) o B3aMMOMEHCTBUU IJIFOMOB H
ctpykTyp CAX, KOTOpbIe COBMELIEHbI B IPOCTPaH-
cTtBe—BpemeHnn (Sobolev et al., 1999; Sobolev, Hof-
mann, 2000; Dixon et al., 2002), o mpu3HaKax peuuk-
JMPOBAHHO IUTOC(EPHI B INTFOMOBBIX ACCOLMALINSX
COX 1 BHYTpUIUIUTHOI'O MarmaTu3Ma. B o6o01mato-
et padote (Courtillot et al., 2002) maetcs o60ocHOBa-
HUE TpeX TIVIaBHBIX TE€OJUHAMUYECKNX OOCTaHOBOK
¢popMupoBaHusl IUTIOMOB IO DSy T'€OJOTMYECKUX,
reo(u3n4ecKrX U reOXNMIYEeCKUX MPU3HaKoB. B Ha-
mux paboTax C HCINOJIb30BAHUEM OPUTHMHAIBHOTO
MaTepuaja U OOIIMPHOro o0beMa JUTEepPaTypHBIX
JaHHBIX (CM. BbIIIE) OBIIO MOKa3aHO, YTO IE€OIMHA-
Mmueckas obcranoBka popmupoBanus COX HOCUT
JIHUCKPETHBINA XapaKTep, OOyCIOBIECHHBIA KOHTPACT-
HBIM TIPOSIBIIEHMEM MacliTaba MaHTHIHOIO alBell-
JMHTra. DTO NPUBOAUT K (pOPMUPOBAHMIO ABYX HE3a-
BHCUMBIX THUIIOB MarmMaTu3Ma — CIpPEJUHTOBOTO M
IIJIFOMOBOTO. [IMCKPETHOCTh T'€OUHAMUYECKOH 00-
CTaHOBKHU (POPMUPOBAHUS OKEAHCKUX CEKTOPOB B IIe-
JIOM MOJIYEPKUBAETCS TAKKe MPOSBICHUSIMU TITyOUH-
HOT'O BHYTPHUIUTUTHOTO MarMaTu3Ma (WjM MarMaTu3-
Ma MaHTUUHBIX CTPYii). DTU TPU KOHTPACTHBIX THIA
MarMaTtu3mMa (CIpeJUHIOBbIN U INIFOMOBBINA B CHCTE-
Me COX ¥ BHYTPHUIUIMTHBIN) IPUHSTHI 3[1€Ch B Kaye-
CTBE€ OINOPHBIX NMETPONOTNUECKIX NHANKATOPOB Ireo-
AMHAMHYECKON 0OCTAaHOBKM OKEaHCKUX CEKTOPOB.

ocTyn K riio6ansHbIM JaHHBIM. B nocnennue ro-
Ibl CTalld JOCTYNHBIMU MHOTHE 0a3bl JAaHHBIX, Ha-
pUMep, MO COYTHUKOBOU anbTuMeTpuu (Sandwell,
Smith, 1997), mo MopensaM ceficMUYecKoil ToMorpa-
¢un (Zhang, Tanimoto, 1992; Becker, Boschi, 2002;
Ekstrom, Dziewonski, 1998; Grand et al., 1997) u T.1.,
MO3BOJISTIONINE CYIUTH C PA3HOH CTENEeHbIO0 MPUOIH-
KEHUS W B pa3HOM Maciutabe o riiyOMHHOM CTpoe-
HUY MaHTHH U €70 OTPaKEeHNN B pebede 1 B KOH(DH-
rypanuu reo(pu3ndecKux Mojen, a TakKe B XxapakTe-
peé TEKTOHUYECKHUX CTPYKTYp U B MPOSBICHUSIX
MarMaTH3Ma.

B cBsI3M ¢ H3IIOKEHHBIM IIPENCTABISAET HHTEPEC
aHaJu3 NeTPOJIOTMYECKUX OCOOEHHOCTEN U pacipe-
JEeJIEHUs. B IPOCTPAHCTBE OKEaHa TPEX YIOMSHYTBIX
BBIIIIE KOHTPACTHBIX THUIIOB MarMaTU3Ma, UX CBA3H C
TEKTOHUYECKUMH CTPYKTypaMH M C TINIyOUHHBIM
cTpoeHrueM MaHTHU. IlombITKa Takoro aHajau3a Ha
OCHOBE IIPENICTAaBUTENBHBIX MAaTEPUAJIOB IO HETPO-
JIOTUU U reopU3UKe COCTABIMISET 3a7ady HaCTOSIIErO
UCCIIEJOBAHU.

®AKTUYECKNN MATEPUAIT

dakTUUECKUII MaTepHuall MO METPOJOTUU Tpef-
craBiieH 6aHkoM faHHbIXx [EOXU PAH 1no cocraBy

IIETPOJIOTHUA Ttom 11  Ne 6 2003



TEOJIVMHAMUMKA TPEX KOHTPACTHBIX TUIIOB MATMATU3MA OKEAHA 3

3aKaIOYHBIX 0a3aIbTOBBIX CTEKOJI MUpPOBOro okea-
Ha, cocTaBieHHbIM 10 MaTepuanaMm RIDGE Petrolog-
ical Data Base, LDEO, 1999; Smithsonian Volcanic
Glass Data File, 2000; Niu, Batiza, 1993, a Takxxe opu-
TUHATBHBIMU U ONyOJIMKOBAHHBIMY IAHHBIMH, BKITIO-
yag 6osnee 18 000 MEKpO30HIOBBIX aHAIN30B.

B kauecTtBe reousznyeckoro napaMmeTpa, MaKkCcu-
MajlbHO JIOCTOBEPHO OTpa’Karollero B3aUMOCBS3b
MarMaTu3Ma ¢ rJ1yOMHHBIM CTPO€HUEM MaHTHH, Obl-
T B3SIThI JUCKPETHBIE CPe3bl ceficMoToMOorpadguye-
CKOI1 MOfIeNI MaHTHUH, TOJTYYEHHON MO TONEePEeYHbIM
BosiHaM (Grand et al., 1997) ¢ mapameTrpusanuein Ha
ceTke 2° X 2° y rapmoHuKamu A0 31 mopsaka. Dta
Mofienb o6ecreynBaeT Hanobojee JOCTOBEPHYIO U fie-
TaJIbHYIO Ha CETONHSILIHMI IeHb NH(pOpMAaLUIO O Ba-
puanusix CKOPOCTH MPOXOXKJEHHS MOMepeyHbIX
BoJH. Cunraercs (Ekstrom, Dziewonski, 1998; Beck-
er, Boschi, 2002), uro momepedHble BOJHBI Ooiee
aJleKBaTHO OTpa’karoT IMPOrpeToe W YacTHUYHO pac-
IJIABJIEHHOE COCTOSHUE TIIYOMHHOM Cpefibl, YEM IIPO-
HoJIbHbIE BONHBI. PacxoxkyeHne pe3ysbTaTOB TOMO-
rpacdun, HoJy4aeMbIX 11O IPOAOJIbHBIM U IONEepey-
HbIM BOJIHAM, HPEACTaBISIET COOOM OT/EIBHYIO
npobaeMy, KOTOPYIO aBTOpPhI HE paccMaTpHBAIOT,
HECMOTps Ha TO, YTO BO3MOXHOE pEILIEHHE 3TOM
MpOOJIEMbI MOXKET UMEThH NMETPOJIOTUIECKUIA aCTIEKT.
Bonee Toro, miig cpaBHeHus: MarMaTu3Ma C riyOuH-
HBIMU cpe3aMy ObLIM BbIOpaHbl TaKue MHTEPBAJbI,
KOTOpbIE€ HE COBNAJAIOT C 30HAMH MUHMMYMOB B3a-
umHo# Koppensmuu (Becker, Boschi, 2002) moaenei
10 IPOJONBHBIM U NonepeyHbIM BoHaM (400, 700
2000 kM), TO ecTb Bce cpe3bl CAETAHbI HA TAKUX Iy-
OMHaX, e TepMajbHas MHTepIpeTanusi aHoMalui
CKOPOCTEH MPOXOXKAEHNSI BOJIH OIUHAKOBO NpUEMIIE-
Ma OJIsl Mojiesield 0OOMUX THUIIOB.

Koppensiuusgs mopeneit mexgy co00il XOpPOIIO
MPOSBISIETCS. MPU PACCMOTPEHUU OTPAHUUYCHHOTO
yncna cpepruecknx rapMoHuK (He 6omee 20), ¢ mo-
MOIIBIO KOTOPBIX MPOBOANTCS aNlMPOKCUMAIIHS OIS
Bapmaluii cKopocTeil. Bce ritaBHbIE HEOTHOPOTHOC-
T MaHTHUH, OTOOpaxaeMble rapMoHukamiu o 20 mno-
psAfKa, XOPOIIIO KOPPETUPYIOTCS OT MOJEIN K MOJIe-
7Y B Clly4yae aHaln3a TOIbKO HU3KOYACTOTHBIX KOM-
MIOHEHT MOJieJieil, TOCTPOEeHHBIX, Hanpumep, 1o 31
(mopenr NGRAND, Grand et al., 1997) wnu no 36
(mogens RGS.5, Zhang, Tanimoto, 1992) nopsxka.
Ho 3naueHme maTepaibHOTO NPOCTPAHCTBEHHOTO
paspemienus (e ayume 3000 kM), KOTOpPOE AOCTYII-
HO IpHU paccMOTpeHuu rapMoHuk no 20 mopsiaka,
IJIOXO VAOBJIETBOPSIET 3ajjaue aHAIW3a W KOPpews-
MU 30H MPOSIBJIEHUS IUIIOMOB M MHUKPOIUTIOMOB C
TaHHBIME IO MarMaTu3My. B cBsi3u ¢ 3TuM HeOOXOIH-
MO HCIIOTE30BaHUE BCETO CIEKTPATbHOTO iuana3oHa
MOfIeJiell, 4TO JaeT TOPU3OHTAJIbLHOE pa3pellieHune
okoio 800 kM st 36 mopsimka (Moaenb RGS.5, pac-
cunTanHast ToJbKO 10 500 kM) 1 okono 1200 kM st
31 nopsigka (moxens NGRAND).
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K MuHMManbHOMY YHCIy KOHTPACTHBIX THUIIOB
MarMaTu3Ma 37ecb OTHECEHBI Te, ISl KOTOPBIX OIpe-
menenbl P-T ycrmoBusi oTHesieHus] pOJOHAYANIBHBIX
pacIuiaBOB OT MAaHTHHHOIO MCTOYHHKA C HOCTOBEP-
HOCTBIO, TIO3BOJISIONIEN HHTEPIPETUPOBATD UX B Ka-
YEeCcTBE PENEpOB TEOMHAMHUYECKOH OOCTaHOBKH.
IIpouenypa onpepenenust 3TUX YCIOBUH, BKIIOYAIO-
1jas ucciaeqoBaHue PacIUIaBHBIX BKJIIOUEHUH B JIMK-
BUJIyCHBIX MIHEpaJlax, UCIOIb30BaHUE IKCIIEPUMEH-
TaJIbHBIX JJAHHBIX, MATEPUAJIOB [0 FEOXUMUHU U TEP-
MOJINHAMHUYECKOE  MOJEJINpPOBAHUE,  JI€TaJbHO
omncada B pabotax A.B. CobGoneBa u ero koser
(1978-1999). B kadecTBE ONMOPHBIX HCIONB3YIOTCS
clefyrolme TUMbI 6a3anbToB (10 Bo3pacTanuio P-T
YCIIOBUY 3BOJIIOLNHN).

1. Ba3zaneTel cnpeguarosoil accomuamun COX
(CA). Otu 6a3anbThl 00pa3yOTCs B XO€ pa3BUTHUS
MarmaTtusma BoJb oceBbIX 30H COX npu cripeguHre
U COCTaBIISIIOT OCHOBHO# (DOH MarmMaTu3Ma OKeaHOB
B I[eJIOM. DTa accouuanusi oopasyeTcsi B pe3yibTaTe
agnadaTUYECKOro NogbeMa JeIIeTUPOBAHHON MaH-
Tuu ¢ rayousnsl MeHee 200 kM 1 ee cnaboro yacTuy-
HOTO I1aBJeHus Ha riyouHe 15-30 kM npu Temnepa-
type nopsiaka 1200°C. ba3zanbTbl CA cCpaBHUTEIBHO
oboraieHbl HaTpUeM M TUTAHOM M 1O Kiaccuguka-
mum (Wilson, 1989) otHocsTcss kK N-MORB. [Tns CA
XapakTepHa HM3Kas MPOAYKTHUBHOCTb BYJIKaHM3MA.
Ilo wamei#t xnaccudukanuy, pa3paboTaHHOH Ha
pefCcTaBUTEIbHOM MaTepuale ¢ IpUMEHEeHNEM Kiia-
crepHoro anammsa ([mutpmeB m fp., 1990), CA
BkirouaeT Tpu rpynnel: TOP-2, TOP-Na u TOP-

Fe(Ti)>. TOP-2 cocrasisier ocHoBy CA, a HEOOb-
masi rpynna TOP-Na npeacrasnseT Haubosee o6ef-
HEHHBbIE 6a3abThI C BBICOKUM COflep>KaHNEeM HaTpHs.
JInst aTOM rpynmbl XapakTepHa camasi HHU3Kasl CTe-
MeHb TJIaBJIEHUS M camasl HU3Kas MPOAYKTUBHOCTH
BynkaHuaMa. TOP-Na pacnpocTpaHeHbl B OTpaHH-
yeHHbIX yuyacTkax COX ¢ KOpoiil XeCCOBCKOrO THUIA,
00pa3yIoleics B yCIOBUSIX MEIJIEHHOTO CITPEINHTA C
HU3KOIi (10 TOJIHOT'O OTCYTCTBHSI) IPOAYKTUBHOCTHIO
Bynkanm3Mma (Dick, 1989; Forsyth, 1993; Cannat et al.,
1995; Bonatti, 1996). ITo atum npusnakam TOP-Na
SIBJISIFOTCST HanboJiee KOHTPACTHBIMHU 110 OTHOIIIEHUIO
KO BCEM JIpyTUM THUIIaM MarMaTh3Ma OKEaHOB U BbI-
OpaHbl B Ka4eCTBE OJHOTO U3 TPEX PENepoB MO MeT-
pousiornu U reoguHamuke. P-T ycinoBust ux 3Bomonun
ONPENEISNIACh TOJIBKO PACYETHBIM METOMIOM, pe-
3yJbTaThl KOTOPOTO OKAa3aliCh OJM3KMMHU K 3Haye-
Husix g TOP-2, ycTaHOBIEHHBIM C IPUMEHEHUEM
akcrnepuMenTa (Sobolev, Dmitriev, 1989) u npuns-
TBIM 37iech B KadecTBe onopHbix. TOP-Fe(Ti) — 6a-
3aJIbThI C IOBBIIIEHHBIM COflep>KaHNEM XeJje3a 1 TH-
TaHa — SBJISIFOTCS TPOAYKTAMH BHYTPHUKaMEpPHOU
nudpdepenyuanuun TOP-2 npu pasnenun 1-3 xGap.

2TOP — Tonentsl OKeaHMIECKIX Pudros — Tepmun npenno-
KeHHbIN HaMu Kak anbTepHaTnBa BCOX mmn MORB (Omut-
pues u ap., 1987).
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OHHu pacnpocTpaHeHbl MPEUMYIIECTBEHHO B Ipefe-
nax BocToyHo-THX00OKEaHCKOTO MOJHATHS.

2. bazansTel r0MoBoi accomnanmmn COX (ITA).
ITop TepmuHOM “IUTIOM” 3[1€CH TOHUMAETCS COBOKYII-
HOCTb BellleCTBAa MAaHTUU M €€ MarMaTU4YeCcKuX Mpo-
IYKTOB, 3aHUMAIOIIasl OTPAaHUYEHHbIH 00bEM B IIPO-
crpaictBe COX W BO3HHUKAWOIIas B pe3yJbTaTe
nojibeMa MeHee

AENJIETUPOBAHHON WJIM 3aMETHO OOOoraiieHHON
ManTuu ¢ riryounsl 300400 kM. ITA obpa3syercs npu
0oJiee BBICOKOI CTEIIEHN YaCTUYHOI'O IJIABJICHUS Ha
rnyoune 50-100 kM mpu HayalbHOU TeMIepaType
okoino 1400°C. bazanbTsl I1A cpaBHUTENBHO 06OTa-
LIeHbl KajueM. XapaKTepHa BbICOKas MPOAYKTHUB-
HOCTb ByJikaHu3Ma. ITA ¢dopmupyeTcss He3aBHCUMO
oT CA ¥ MO OTHOIIEHHIO K HEM SIBISETCS HaOXKEeH-
Hoit (Mcmanpackuil 1 A30pCKUil MErarairoMbl, MEKPO-
IIoMBI 1o npoctupanuio COX).

®on ITA cocrasasert rpynna TOP-1, cnerka o6o-
ramjeHHbid ananor N-MORB, HO ¢ yMepeHHbIM cO-
pepxaHueM HaTpusa. Crofa e BXOAWT HeOOIbIIast
rpynna TOP-K, mpepcrasnstomniasi cpaBHUTEIBHO
o0oraleHHble 0a3ajbThl, IO BapUalMsIM COCTaBa
cpaBaumMas ¢ T-MORB no (Wilson, 1989). CornacHo
A.B. Co6oaneBy, TOP-K mMornu copmupoBaTthes B
pe3yabTaTe cMmelieHus pacmiaBoB TOP-1 u pacnna-
BOB MaHTUIHBIX CTPYyil, UMeIOUX Ooiiee rayboKne
kopuu B ManTuu (Cobones, 1997).

Hnsa TOP-K rak xe, kak u giist TOP-Na, npsimoro
9KCIEepUMEHTANBHOTO omnpefenenns P-T ycmosmit
¢popMupoBaHusl pofoHaYadbHbBIX PACIJIaBOB HE MPO-
BOAWJIOCH. 371€Ch 3TH NapaMeTphl MPUHATHI MO JJaH-
HBIM 0 cxoficTBe Bapuauuil cocraBa TOP-K u cyGuie-
noyHbix nopop Ucnanguu (I'ypenko u gp., 1991).
TOP-K npuHATHI B KayecTBe BTOPOTO pernepa, Hau-
0oJsiee HaIJISITHO OTPakarollleTO METPOJIOrO-TeOfin-
Hamuyeckue ycnosus popmuposanus ITA COX. ITA
pononusiet rpynna TOP-Fe — nponykTel BHyTpHKa-
MepHolt auddepennumanun TOP-1. DT 6a3anbThl
BXOJISIT B CAMOCTOSITENIHHYIO IPOBUHIINIO, CBSI3aHHYIO
¢ obpazoBanueM McnaHackoro MeramiromMa (XpeOThl
Peiikpsinec u KonnoeHcen).

OTMeTHM 3eCh, YTO MEPEXOof] OT IIIIOMOBBIX ac-
couyanuil K CIPEJUHIOBBIM COOTBETCTBYET ‘‘TJIO-
6anpHOMY TpeHay” no (Klein, Langmuir, 1987), T.e.
N3MEHEHUIO YCIOBHUI (pOpMHUpPOBaHMS pPOJOHAYAIb-
HBIX PacCIJIaBOB B CTOPOHY YMEHBIIIEHUS TaBIEHUS U
CTEIEeHU IUIaBJICHUS NPU UX OTJEJIICHUH OT MaHTHA-
Horo ucrouynuka. B cucreme COX 3TOoT mepexop
MPEUMYIIECTBEHHO MPOUCXOANT JUCKPETHO, 3a MC-
KJIIOYeHNEM TeX cJydaeB, KOT[a OCYLIECTBISETCS
CMENIEHNE PacIJIaBOB, IMEIOIINX Pa3HbIil KCTOYHUK
B MaHTHUH. “JIoKanbHbIA TpeH (IO TEM Xe aBTOpaMm)
COOTBETCTBYET 371eCh (POPMHUPOBAHMIO OTAEIBHBIX
CEpHil, CBA3aHHBIX C Pa3HbIMU MaHTUUHBIMU HCTOY-
HUKaMU TPU CHIDKEHUHN TEMIIEPATYPHI.

B Tabnuue, cocTaBaeHHOM MO0 MaTepranaM OaHKa
pmanabix 'EOXW PAH, npuBefeHbl cpegHie cocTa-

Cpepnue cocraBbl (X) u craHgapTHOE OTKIOHEHHE (0) 6a3aMbTOB CPEIUHHO-OKeaHnIecKux XxpeOToB (1), mIroMoBoit acco-

nuanmu (2), cnpeuHroBoii acconuanyi (3)

Baé%l;’gbl ITrroMoBast acconpanust CripeiuHroBasi acconuarys
Kowmrmo- 1 2 3
HEHTBI
TOP-1 TOP-K TOP-Fe TOP-2 TOP-Na TOP-Fe(Ti)
X o) X o) X o) X 0 X o) X o) X o)
SiO, 50.86 | 0.81 | 5097 | 0.94 |50.28 | 1.09 | 55.36 | 3.03 | 50.80 | 0.72 | 50.67 | 0.83 | 52.68 | 3.21
TiO, 1.54 | 0.43 1.28 | 0.35 1.57 | 0.32 1.96 | 0.58 1.69 | 0.40 1.61| 023 | 2.84| 0.67
Al20, 1521 | 1.01 | 1523 | 1.01 [ 1638 | 0.79 | 13.38 | 1.26 | 1520 | 1.02 | 16.14 | 0.84 | 12.83 | 1.75
FeO 10.26 | 1.43 | 10.17 | 1.47 | 8.60| 1.34 | 13.91 | 2.15 | 10.31 | 1.41 9.22| 0.81 | 14.78 | 2.27
MgO 750 0.89 | 7.721 095 | 7.69| 057 | 3.57| 1.16 | 7.38| 0.84 | 7.65| 048 | 422 | 1.12
CaO 11.65| 0.82 [ 12.02| 0.85 [ 11.73| 1.59 | 8.16| 1.18 | 11.45| 0.73 | 11.00 | 0.83 | 8.71 | 1.20
Na,O 266 | 042 | 228 032 | 264 | 048 | 2.85| 037 | 2.86| 032 | 340| 020 | 3.22 | 0.54
K,0 0.19] 020 | 022 028 | 0.87| 053 | 049] 026 | 0.17| 0.14 | 0.18 | 0.06 | 0.38 | 0.26
P,0O4 0.14 | 0.09 | 0.12| 0.09 | 0.23| 0.14 | 0.31| 0.21 0.15] 0.08 | 0.13| 0.09 | 0.33| 0.15
K,0/TiO, 0.12] 0.13 | 0.16| 0.19 | 057 | 040 | 0.28| 0.20 | 0.10| 0.07 | 0.11| 0.04 | 0.60 | 0.09
Kopa, km 7.65| 3.04 | 877 | 159 | 8.16| 193 |13.10| 2.17 | 6.95| 147 | 3.34| 1.81 [ 10.93 | 2.38
N 17812 5812 216 184 10834 325 441

ITpumeyanne. Kopa, KM — oTpaskaeT IPOAYKTUBHOCTD BYJIKaHH3Ma, BBIPAXKECHHYIO Yepe3 MOIIHOCTL 06a3alIbTOBOTO CJIOSI B KM, pac-
cunTaHHyto 1o napametpy Nag) (Klein, Langmuir, 1987). N — 1ncino anamusos.

IIETPOJIOTHUA Ttom 11  Ne 6 2003
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ITopona/cpenumit cocrap 6a3anbToB COX

10" -
100F
F \
\
I 1
—&—— TOP-1 |
100't  —g— TorPk \
[ ——%—— TOP-Fe ‘\
[ - -©- - TOP-2 \
- -&- - TOP-Na o2
I - - ®- - TOP-Fe(Ti)
10_2 1 1 1 1 1 1 1 1 1 1 1 |

Si0, TiO, Al,O; FeO MgO CaO Na,0 K,0 P,0s K/Ti H

Puc. 1. Cpepnne cocTaBbl IIECTH OCHOBHBIX TIPYIII
TOP orHOcuTensHO cpegHero cocraa TOP Muposgo-
rO OKeaHa.

K/Ti-K,0/TiO,; H — mpoiyKTHBHOCTb BYJIKaHMU3Ma, BbI-
pakeHHast Yepe3 MOIIHOCTb KOPbI B KM (CM. TaGIHILy).

BbI 6a3anpToB COX, CA, ITA MwupoBoro okeaHa,
paccuuTaHHbIE IO BEIOOPKE MUKPO30HIOBBIX aHAJIN-
30B CBEXKHX 3aKaJOYHBIX CTEKOJI C CYMMOWl MeHee
101% u 60onee 99%. 3nauenne K,O/TiO, Ha craTuc-
THYECKOM YPOBHE JJOCTaTOYHO HAJ[e3KHO COOTBETCT-
ByeT cTeleHM oOoraieHus 6a3anbToB. B Tabmuie
npuBefieHa TakXKe MPUOIUKEHHas! OlleHKa MPOAYK-
THBHOCTH BYJIKAHW3Ma, BBIPaKEHHAs] depe3 MOI-
HOCTb 0a3aJIbTOBOIO CJI0s, PACCUUTAHHYIO IO Napa-
metpy Nag, (Klein, Langmuir, 1987). Komuuecrso
AaHAJIN30B MPHMEPHO OTpaXaeT PpacHpOCTPaHEH-
HOCTB COOTBETCTBYIOIIMX I'pynIl 6a3albTOB.

Ha puc. 1 st HarmgAHOCTH MOKA3aHO CpaBHEHME
BCeX Ipynn 6a3albTOB OTHOCHTENBHO CpefHero Oa-
3anpTa COX MupoBoro okeaHa. [uarpamMma mocr-
pOEHa Mo TOMY K€ MPUHIUIY, KOTOPbIi OOBIYHO HC-
MOJIb3yeTcs JJIsl CPAaBHEHUS MOPOJ] MO COAEPKAHNIO
HECOBMECTHMBIX PEAKHNX 3JEMEHTOB OTHOCHTEIHLHO
XOH[I[PUTOBOr'O cocTaBa. AHalu3 AuarpaMMbl IOKa-
3BIBAET, U4TO MO BapuanusiM copepxkannit Si0,, Al,O4
u CaO 0a3anbThl BceX IPyNI NPAKTUYECKN HE OTJIH-
YalOTCs IPYT OT Apyra, XOTs MPH IeTAIBHOM COIIOC-
taBiieHnu B [1A orHomenue CaO/Al,O; HECKONBLKO
BoIlIe, yeM B CA. B 6a3ansrax TOP-1, coctaBinsto-
mux ¢on ITA, no cpasaenuto ¢ TOP-2 (¢pon CA) 60-
nee BbIcokoe copepxkanue K,O n Huzkoe Na,O, TiO,
u P,0s. ITo 3nauennto K,O/TiO, TOP-2 3ameTHO
[eNIeTUPOBaHbI, U IPOAYKTUBHOCTH UX BYJIKaHU3MA,
OLCHMBaeMasl 10 MOILIHOCTH 0a3albTOBOM KOPbI, B
[Ba pa3a Hike oTHocuTenbHO TOP-1. OTn paznuuns
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K,O/TiO,
12 o
4 TOP-Na
. a TOP-K
OTOP-2
ATOP-1

1
4.5
Na,O, mac. %

Puc. 2. Bapnanuu cocrasa 4-x rpynn TOP B koopauHa-
tax Na,O-K,O/TiO,.

B oBanax ¢oHOBBIe Bapmanum TiaBHbIX rpynm: TOP-1
(KOHTYp IOKa3aH CIUIOIIHOI JMHUE, 3alITPUXOBAHO),
CHMBOJIBI IOKa3aHbl ¢ pa3psankoi yepes 15; TOP-2 (koH-
Typ NOKa3aH NYHKTHUPOM), CUMBOJbI C pa3psakoi 25.
CumBonel TOP-Na u TOP-K noka3zansl ¢ paspsjkoit 3.
OOGBsICHEHHE CM. TEKCT.

COXPaHSIOTCS U CTAHOBSTCS Oojiee BbIpa>KEHHBIMU
npu cpaBHeHun TOP-K (ITA) u TOP-Na (CA). [ua-
rpaMMa NOJYEPKUBAET MUHHUMAJIBHYIO IPOAYKTHB-
HOCTb BynkaHu3Ma anas rpymnsl TOP-Na. B man6o-
nee nuddepennupoanubix TOP-Fe nu TOP-Fe(Ti)
STH TPEH/IBI TaKXKe COXPAHAIOTCA, a OTIMYUE COLEP-
xaunit Fe u Ti oT 3HaueHu s cpegHero 6a3anbpTa
COX pocturaeT MakCUMyMa.

I'maBHble paznuuus Bapuanuii coctasa I1A u CA
U IPUHAMJIEXXHOCTH K HAM OT/IENbHBIX FPyNH 6a3aib-
TOB IIOKa3aHbl Ha CIEYIOINUX PUCYHKAaX.

Ha puc. 2 B koopaunatax Na,0—K,0O/TiO, B oBa-
nax noka3zaHnsbl coctaBbl TOP-1 u TOP-2 (CA), oTpa-
>Karolye Bapuanuu ¢goHoBoro Marmatmama COX.
IIpu cocraBnenun rpacduka CUMBOJIbI HAHOCHIINCH C
WHTEpBaJIOM 15 1 25 cOOTBETCTBEHHO. 371eCh K€ I10-
ka3anbl coctaBbl TOP-K 1 TOP-Na c uatepBanom 3.
Ha pucynke xopolio BHIHO, YTO Bapualiy COCTaBa
TOP-1 1 TOP-2 umeroT TpeHbI C pa3HbIM HAaKJIOHOM
B JJaHHBIX KOOpAuHaTax, a coctraBbl TOP-K u TOP
Na mpopokatoT 3TH TpeHbl. Juarpamma nogyep-
kuBaeT KoHTpacTHOCTE TOP-K 1 TOP-Na no cremne-
HU O0OOTAaIIeHNs U 110 COiepKaHUIO HaTPHs U KAl —
UHAUKATOPOB IIJIIOMOBOI'O U CIIPEAMHIOBOI'O Marma-
TH3Ma.
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ITpunapgnexnocts Haubonee nudepeHIupoOBaH-
HbIX TOP-Fe u TOP-Fe(Ti) K COOTBETCTBYIOIM acco-
muanusiM (ITA wmm CA) oTYeTNIMBO BHUIHA HA puc. 3.

K,0, mac. %
1.6

A TOP-1

O TOP-2 v

v TOP-Fe 4

e TOP-Fe(Ti)
1.2+ v

v A
v, o3 .
v .

T 1
4.0 4.5
Na,0, mac. %

Puc. 3. [TapansnenbHble TPEeHABI Bapualyil COCTaBa ILUIIO-
moBoit acconuanmu (TOP-1 u TOP-Fe) u cnipepmHroBoit
acconmanmy (TOP-2, TOP-Fe(Ti)) B kooppunarax Na,O—
K,O0.

TiO,, mac. %
4~

v v TOP-Fe
o TOP-Fe(Ti)

1 1 1 1 ]
10 12 14 16 18 20
FeO, mac. %

Puc. 4. [TapannensHble TpeHnbl Bapuauuii coctaa TOP-Fe
(mmromoBast acconmanusi) 1 TOP-Fe(Ti) (cnpepunronas
acconuanusi) B Kooppuaatax FeO-TiO,.

I'papuk mnokasblBaeT yBeJIMUYEHHE COJE€pXKaHUI
Na,O u K,O mpu mudppepentmuanuu [1A u CA Broms
napaJjuiesbHbIX TpeHA0B co cMeleHneM CA B cTopo-
HY NOBBIILIEHHOTO cofiepxkaHus Na,O.

JIBa mapanjenbHbIX TpPEHJa BHYTPUKAMEPHON
mudppepennmanun ITA 1 CA B koopanHaTax FeO-
TiO, moka3zanbs! Ha puc. 4. 3aeck BugHO, yTo TOP-
Fe(Ti) 3ameTHO oGoraiieHbl TATAHOM OTHOCHTEIILHO
TOP-Fe. 9To noguepkusaet paznuune [TA nu CA no
copgepxannto TiO, n onmpenensieT Ha3BaHWE TPYIIIBI
TOP-Fe(Ti).

Tpennsl kKoTekTHUecKon auddepeHnuanmm Oa-
3anbToB COX B KOOpAMHATAX AaBJIeHUE-TeMIIeparTy-
pa, paccuutanHbix no nporpamme (Danyushevsky et
al., 1996; Danyushevsky, 1998) c ommmokoii P + 2 x6ap
u T + 10°C, nogpoOHO paccMOTpeHsl B (IMUTpues u
ip., 2000). CornacHo pe3ynbTaTaM 3TOr0 UCCIIE0Ba-
HUS IPY YMEHbILICHUY JaBJICHUS IUAIIa30H CHIDKCHUS
TeMIepaTypbl paciulaBOB NOCTENEHHO BO3pacTaerT,
YTO MOXKET OBITh CBSI3aHO C IIOCTYIJIEHUEM PacIjiaBa
B OXJIaXKJeHHble T'OPU30HTHI JuTocdepsl. Pe3koe
CHIDKEHHE TeMIlepaTypbl paciilaBOB MPOUCXOAUT
IPH UX MOAXOfI€ K MOBEPXHOCTH U OCTHIBAHUH B y3-
KOM fnana3oHe gaBnenus (1-3 k6ap) B MarMaTuuec-
Kux kaMepax. Ha puc. 5 npusenens! Tperbl gudde-
permanun TOP-K n TOP-Na, BbIOpaHHBIX B Kaue-
CTBE [IByX pENEpOB I'€OAMHAMUYECKON OOCTAaHOBKHU
marMaTtuzmMa COX. OTMeTuM, 4YTO OTpHUIATENbHbIE
3HAYCHUS] Ha OCH JIaBJICHMS CBSI3aHBI C TEM, YTO HC-
[OJIb30BAaHHBII METOJ paccyuTaH [Jsl KOTEKTHYec-
Kkux coctaBoB. [1pu omu6Kke MeTofa +2 k6ap faHHbIE

T, °C
1300 -
1250 -
1200 -
1150 TOP-Na
g TOPK
— — TOP-Na
TOP-K
2 o
o
1 100 1 1 1 ]
-5 0 5 10 15
P, x6ap

Puc. S. TTons guddepennuanun TOP-Na u TOP-K B ko-
oppuHarax P, x6ap — T, °C.

JInanm tperpa TOP-Na (mynkTup) u TOP-K (crutonmaast
JIVHYS) IMEIOT Pa3HbIi HAKJIOH K OCSIM KOOPAAMHAT.

IIETPOJIOTHUA Ttom 11  Ne 6 2003
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pacyeTa NpUEeMIIEMBbI JJIsl OTHOCHTEJIBHON OLIEHKHU
JMana3oHa fjaBlieHWsd. Ha 3TOM pHcyHKe Xopolro
BHUIHO, YTO 3TH TPEH/bI Pa3INYaroTCs MO HaKIIOHY K
ocsim koopauHaT — Tper TOP-K nmeeT 6onee nono-
Ui HaKJIOH K ocH jaBineHusi, yeM TpeHpg TOP-Na.
DTO paznuune 06yCIOBIEHO TeM, 4TO cocTaBbl TOP-
K 3aMeTHO cMeleHbl B CTOPOHY 0ojee BBICOKHUX
TeMIEpaTyp, YTO HE3aBUCHMO MOATBEPXKAAETCS HE-
MHOTO TIOBBIIIIEHHBIM B HUX oTHOIIeHeM CaO/Al, 05
(cM. BbIIIE). DTO HAXOAUT OOBSICHEHHE B CIEAyIO-
meM. ['pynmma TOP-K, npuragnexamas x [TA, qudg-
(pbepeHIIPYET B YCIOBUSIX OTHOCUTEIHHO MPOTrPEeTON
MaHTHH U TUTOC(EPHI Grarofapsl BIUSHUIO ropsiye-
ro mwiroMa. IToaToMy ocThIBaHNE MOTHUMAIOIIETOCS
paciiaBa IpOUCXOUT MEJIEHHO, U €ro TeMIlepaTy-
pa ocTaeTcsi OTHOCUTENBHO BbIcOKOM. IIpu nogbeme
K TOBEPXHOCTH — 0OJe€ XOJOJHON OTHOCUTEIBLHO
r1yOOKMX YpOBHEH MaHTUHU — OCThIBaHME paciliaBa
MIPOMCXOAUT ObICTpee, YTO Ha rpaduke oTpaskaeTcs
B 3HAYUTETBHOM CHIDKEHUH TEMIIEPaTypbl B 00JIacTh
maBieHus: okono 1 k6ap. Bo3MOXHO, 3TO CBSA3aHO
TakxXXe ¢ HavyajaoM (OpMHpPOBaHMUS MarMaTHYeCKUX
kaMmep. OnHakoO MacmTad 3TOTO SBIEHUS, TIO-BAIH-
MOMY, HE3HaUNTEeJIeH, TakK KaK oOIIuii TpeHy anudde-
peHIuanuu coxpansercs. bonee KpyToil HaKJIOH M-
aun mudpdepentmanun TOP-Na K ocn maBneHus o3-
HayaeT, MO BCEH BEpPOSATHOCTH, UYTO OCTbIBaHUE
COOTBETCTBYIOIIETO paclijlaBa MPOUCXORUT ObICTPO.
DTO XOPOIIIO COTNACyeTCsl C MPEACTABIEHUEM O TOM,
yro TOP-Na ¢opmupyercs pu HuU3K0H cTeleHu Ja-
CTUYHOTO IUIaBJIEHUs, MPUBOASIIEN K HU3KOW MpO-
AYKTUBHOCTH BYJIKAHW3Ma, HE CIIOCOOCTBYIOIIEN
mporpeBy JauToceprl. B Takux ycrnoBusx oopasyer-
Cs1 KOpa XeCCOBCKOTO THIA C HOHW>XKEHHO! TONIIAHON
0a3aJbTOBOrO CJI0S, BIUIOTB [0 €r0 IOJIHOTO OTCYT-
ctBug (cM. Bbie). ObpaiaeT BHUMaHNE U TO, YTO
IIpU nepexofie B 00JacTb HU3KOTO AABIEHUS CKO-
POCTb CHUKEHUSI TEMIIEPATYPBI TOYTH HE MEHSETCH,
Kak 3To npoucxout npu gupgepennuanuu TOP-K.
DTO 03HauaeT, uyto npu popmuposannu TOP-Na pe-
KM OCTBIBAHHS paclljlaBa OCTAa€TCsl CPAaBHUTEIIBHO
MMOCTOSTHHBIM, a 00pa30BaHNe MPOMEXKYTOYHBIX Mar-
MaTH4YECKUX KaMep CTaHOBUTCA MAaJOBEPOSITHBIM.
Taxkas onenka ycnoBuit octeiBanusi TOP-Na cornacy-
eTcs C TEM, YTO 3Ta IpyIIa IpeficTaBlIeHa B IIOAaBIs-
FOIIeM OOJBIINHCTBE aPUPOBBIMU Oa3aabTaMy, KpH-
CTaJu3anys KOTOPBIX MPOUCXOAUT B 3aKaJIOYHOM
pexxume.

Bcee uznoxkenHoe HaXOquT NOATBEPKACHUE B 00-
PaTHOI 3aBHCUMOCTH MPONYKTUBHOCTHU BYJIKaHU3MaA
u paBieHus: kpuctannuszanuu TOP, moka3aHHON Ha
puc. 6. 3pech NPOyKTUBHOCTL BYJIKAHN3Ma BbIpaXke-
Ha Yepe3 MOITHOCTh 6a3aJIbTOBOTO CIIOSI, PACCUNTAH-
HyIO 110 napameTpy Nag,, a laBlIeHuE OTBEYAET KO-
TEeKTUYECKOW CTa[ui KPUCTAJIU3AlUK (CM. BBIIIIE).
W3 puc. 6 BUAHO, YTO MakCHMabHass MPOAYKTHB-
HOCTh BYJIKaHU3Ma XapaKTepHa mis pudgepeHya-
1y TOP B npoMeXyTOYHBIX MAarMaTHYECKUX KaMepax
c oopazoBanueMm TOP-Fe u TOP-Fe(T1), a MuHnMamnb-
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Puc. 6. O6paTHasi KOppessnus [aBIeHNsT KOTEKTHIeC-
koit kpucrammmuzanun TOP u npofyKTHBHOCTH ByJKa-
HHU3Ma, BBIPa>KEHHBIN Yepe3 MOIIHOCTh 6a3aIbTOBOM KO-
pbl, paccunranHyro 1o napametpy Nagy (Klein, Lang-
muir, 1987).

Hasl NMPOAYKTUBHOCTH CONPOBOXAAET (POPMUPOBa-
Hue TOP-Na npu ux cnaGoBbipaxkeHHON auddepeH-
OUalMKU Ha IIyOuHEe ¢ ObICTPOH JOCTABKOM Ha IO-
BepxHOCTh. OLEeHKAa MPOAYKTUBHOCTH BYJIKaHU3Ma
pa3HbIx TUNoB TOP He mpoTUBOpeYNT (pakTHUECKUM
[aHHBIM, COTJIACHO KOTOPBIM B palloHaX IIFOMOBOTO
MarMaTu3Ma 0a3ajbTOBBIA CJIOH KOPBI JOCTHTAET
MakcuMyMa (HampuMmep B paiioHe Vcimanauu BTOpon
CEMICMUYECKHM CJIOHN MOCTUTAET MOIIHOCTH OKOJIO
30 kM (Zverev et al., 1990)), a B uaTepBane 0—30°c.1.
CpenuHHO-ATIaHTUYECKOTO XpeOTa, TaM Ifie Haps-
ny ¢ TOP-2 ycranosnensl TOP-Na, mpucyrctByeT
KOpa XeCCOBCKOT'O THUIIA.

3. lleno4nble 6a3aIbThl MAHTHIHBIX CTPYH (BHY-
TPUIUTATHOTO MarMaTu3Ma), o0pa3youie oCcTpoBa.
MarMaTtu3M MaHTUIHBIX CTPYH ABISIETCSA IPOU3BOL-
HbIM Hambollee TIyOMHHBIX M Hamboliee TOpSYUX
MaHTHIHBIX pacIulaBOB, NMPOAYKTHI A depeHnua-
UM KOTOPBIX OTIMYAIOTCS HAauOOJBIINM Pa3HO00-
pas3ueM (TOJIENTHI, IIeJI0YHbIe 0a3aIbThl, 0a3aHUTHI,
He(eIUHNUTDI, IIeJI0YHbIe MUKPUThI, KAPOOHATUTHI U
ap.). OcTpoBHOI MarMaTu3M (1 MarMaTu3M HOABOJ-
HBIX TOP) paclpoCTpaHEH B OCHOBHOM Ha JIOXKe WIIU
Ha nepudepuu oKeaHoB. YacTb OCTPOBOB coOBMeIIe-
Ha Cc ocblo CpeguHHO-ATIAHTHYECKOro Xxpelra
(CAX) unu moutu coBmnagaeT ¢ Held. KoMmakTHBIN
MaTepHal Mo BapHualysM COCTaBa MarM OCTPOBHOTO
MarMaTh3Ma OKEaHOB JOCTYIEH 4epe3 MHTEPHET B
nporpamme GEOKEM: http://www.geokem.com.
3pech MbI UCIIONIB3YyEeM HanboJsee HafeXXHbIe TaHHbIe
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MO METPOJIOTUN MAHTHIHBIX CTPYH, OCHOBAaHHbIC HA
HCCIIEIOBAaHUY PACIVIaBHBIX BKIIIOUEHUIT B INKBU/YC-
HBIX (pa3ax JaB ['aBafickux ocTpoBOB, ocTpoBa Pero-
HbOH 1 VcaHauM 1 Ha COMOCTABIEHUN PE3YIbTAaTOB
C OOUIMPHBIMH JHUTEPATYPHBIMH MAAHHBIMU IIO
ocTpoBHOMy Marmatusmy (CobGoneB, Hukorocss,
1994; Cobones, 1997). CornacHo 0000IIeHHAIO aBTO-
POB 3TOT0 UCCIIEOBAHNUS POlOHAYAIbHbBIE PACIIIIABbI
MPOAYKTOB BHYTPUIUIUTHOTO MarMaTH3Ma OKEaHOB
00pa3yloTcs NMpU NOABEME MAHTUM C IIyOMHBI IO-
panka 1000 km u ee minapsieHuy Ha rayoune 100-130 km
npu Ttemueparype 1400-1650°C. MakcuMainbHble
3Ha4yeHus: aTux mnapametpoB (T = 1650°C, P =
= 30 k0Oap) NpUHATHI 3[€Ch B KAUECTBE METPOJIOrUYE-
CKOWl XapaKTEpPHUCTHKM TPEThEro OMOPHOrO THIIA
MarMaTu3Ma OKeaHOB.

Pacuer cpepiHero cocraBa BYJIKAHUTOB — IPOJYK-
TOB OCTPOBHOT'O MarMaTmi3Ma Bcero MupoBoro okeana
HE MIMEEeT CMBICTA, TaK KaK 3TU MPOAYKTHI CIUIITKOM
Pa3HOOOpAa3HbI MO COCTaBY M cTeneHu (ppaKkIOHN-
poBanus. [1o 3Toi MpuUnHe ONeHKa MPONYKTUBHOC-
TH MarMaTH3Ma OCTPOBOB Ha 0a3e TeX 3Ke KpUTepu-
€B, KOTopble Obln ncnonb3oBaHbl 1t COX, BecbMa
coMunTenbHa. OnHako mo aHajoruu ¢ Mcmanguei
MOYHO MPEANONIOKUTh, YTO MPU OOpa30BaHUM OCT-
POBOB IIPOIYKTUBHOCTh MarMaTh3Ma JIOCTUTaeT MaK-
cumyMma. Bo MHOrmx ciydasix 3TO MOATBEPXKAAETCS
TIyOMHHBIM CECMUYECKUM 30HUPOBaHUEM (Zverev
et al., 1990).

ITIETPOJIOTHA 1 TEOONHAMUKA

Kak ynomunanoch, B JaHHOM HCCJIE€JOBAaHUU HUC-
MOJIB3YIOTCSL TONBKO TE METPOJIOTUUECKUE MTapaMeT-
Pbl, KOTOpble HEOOXOAUMBI [JI1 T€OIMHAMUYECKON
PEKOHCTpYKIUU. B nepByro ouepeap K HUM OTHOCST-
Csl YCIIOBMSI 3BOJIIOIMM MAHTHIHOTO MarmaTu3Ma B
KOOpAMHATAaX JaBieHUe—TeMiepatypa. MHdpopma-
sl 00 3THX mapaMeTpax MOKeT ObITh MOJIyYeHa Ha
OCHOBe HcciiefoBaHusl (pa30BbIX PaBHOBECHIl B pac-
IUIaBaX U B NX MAaHTHHHOM HCTOYHHUKE IO COOTHOIIIE-
HUIO TJIABHBIX NETPOTreHHBIX (06pasyrommux ¢as3bl)
9JIEMEHTOB (C YUYE€TOM BJIUSIHUS JIETYUYUX), JAHHBIX
SKCIIEPUMEHTA U METPOJOTMYECKOTO MOJEINPOBA-
Hus. Pa30Bble paBHOBECUSI B MATMAaTUYECKON CUCTE-
M€ He 3aBHUCST OT COfiep>KaHUs B HEil HECOBMECTHU-
MbIX PEIKHX O3JIEMEHTOB U H30TONOB, HECYIINX
BaXXHYIO MH(pOpPMAIUI0O O TEOXUMHUYECKON HEOTHO-
POJHOCTY MAaHTHUWHOTO MCTOYHMKA (MaHTHUIHbIE pe-
3epByapbl, F€OXUMUYECKUE MPOBUHLUUU U T. I.), U
MO3BOJIAIOT CYAHTb O CTEIIEHM TIEeOXUMUYECKOro
CPOJICTBA OT/EJILHBIX COCTABJISIFOIIIUX MarMaTuuec-
Kux cucreM. Takum 00pa3oM, IETPOIOTHIECKUE OCO-
OEHHOCTH MarmMaTu3Ma He ONPeelTIOTCI IeOXUMHU-
YeCKMM COCTaBOM MAaHTHIHOI'O MCTOYHHMKA, a 3aBU-
CAT OT TEeOJUHAMMUYECKON OOCTaHOBKH (PEXUM
MAaHTUHAHOIO aNBEJIJINHTA, TPAJUEHTBI TEMIIEPATYPhI
U MaBJICHUS, YCJOBUS IJIABJICHUS W KPUCTAJIU3a-
uuu). DTOT BBIBOJ, ObUI HEJaBHO MOATBEPXKJECH Ha

KOHKPETHOM NpHMEpe COMOCTABIECHUSI MarMaTu3Ma
CeepHoil 1 IOkHOI ATIaHTUKY — JBYX PETHOHOB C
pa3HoOi reoxuMudeckoi crenupukoi MmanTuu (JImu-
TpuEB u fip., 2000).

HecomHeHHBI HHTEpPEC B TeOAMHAMIYECKOM IIJ1a-
HE MPEeJCTaBIsIeT 3aBUCUMOCTh Bapuanuil MeTpoJIo-
rMYEeCKUX IapaMeTpOB OT CKOPOCTH CIIPEAMHra.
DTOT Bonpoc obcyxkaaeTcs B psifie MyOIuKanuil, rue
OTMeYaeTcsl pasanune reomMopdgonoruu ObICTPO- 1
MeJJIeHHOCTIpeTMHTOBbIX XpeOToB (Francheteau, Bal-
lard, 1983; Hayes, Kane, 1991; Small, Sandwell,
1989). ITopuepkuBaeTcs pa3Has KOH(pUrypauus rpa-
BUTALIMOHHOI'O 110JIsI, 00YCIIOBJIEHHAs pa3HbIM PEXKU-
MOM MaHTUIHOTrO anBeJUIMHIa: IpU HU3KON CKOPO-
CTH CIpEAWHTa MOJbEM MaHTHHM IPOUCXOAWT Ipe-
UMYIIECTBEHHO 32 CUET AUANlUPU3Ma, a IIPU BBICOKOI
CKOpPOCTH MOJ'bEM 3aXBaThIBAET MIMPOKYIO 001aCTh,
rpaHMLbl KOTOPOH ONpEesstoTcd KOH(pUrypanuei
paspsuraromuxcst nt (Lin, Phipps Morgan, 1992;
Parmentier, Phipps Morgan, 1990). B pa6oTe (Lin, Ba-
tiza, 1993) mokazaHo, 4YTO NMpU HU3KON CKOPOCTH
CIIpeiUHTa peann3yeTcsl ‘“‘JNOKaJNbHBIH TpeHA 0
(Klein, Langmuir, 1987) 3a cuetr gumanupusma, a npu
BBICOKOH CKOPOCTH CHPEAMHIA “TA00aNbHbINA TpeHp”
3a cueT IacCMBHOI'O MAHTUIHHOTO allBEJIJIMHT A, COIJla-
COBaHHOTO C pa3fBuKeHueM miut. B pa6ortax (Flow-
er, 1980; Batiza, 1991; Sinton, Detrick, 1992) ormeua-
eTcsl, YTO NP BbICOKON CKOPOCTH CIIPEIUHIa — CTe-
neHb ug@epeHIpoBaHHOCTH 0a3albTOB BBILIE,
4eM IPA HU3KO.

Ha npumepe cpaBaenust CpequHHO- A TIaHTHYEC-
koro xpebra (CAX) m Bocrouno-TuxookeaHcKoro
nopusaTus (BTTI) HamMu ObLIIO yCTAHOBJIEHO CIEYIO-
wee (Omutpues u ap., 2000).

* TIpu HU3KOW CKOPOCTH CIpEUHTa peann3yeTcs
yCTOIYMBasi KOPPEISALUs NETPOIOTUUECKUX TIapame-
TPOB MarMaTu3Ma M 3Ha4eHHUIl reou3nyeckux Io-
Jeil, corjacoBaHHas ¢ T€OMHAMUYECKON CerMeHTa-
uuit xpeOTa. Ilpu Bo3pacTaHny CKOpOCTH CIIPEUHIa
9Ta KOPPEISIns CTAHOBUTCS MEHEee YETKOM.

* C yBeNIMYeHNEeM CKOPOCTH CIIPEIMHTa BO3pacTa-
eT NPOAYKTHBHOCTh MarMaTU3Ma, pacliupsieTcs gua-
NIA30H BapHalyil cocraBa 6a3ajJbTOB, YBEIMUNBAETCS
noist CA otHocuTenbsHO ITA 1 mosBisroTcs 0a3allb-
ThI C TIOBBIIICHHBIM cofiepxkaHueM Bofbl. [locnennee
MOATBEP3KAAETCS pe3ybTaTaMyi HEJlaBHUX UCCIEO-
Banuil (Asimov, Langmuir, 2003), coriacHO KOTO-
PBIM YBelIMUeHNE COfiepsKaHus BOfIbI IpH Auddepen-
LUalUY TPUBOJUT K YMEHBIICHUIO COlEPKaHuUs Ke-
ne3a. 3ToT a(pPeKT OCOOEHHO PE3KO MPOSIBIIETCS B
YCIIOBHSIX HM3KOTO JlaBiieHusi (pu (pOpMHPOBAHUM
MIPOMEKYTOYHBIX MarMaTuyecknx Kamep). Ha puc. 7
NOKa3aHbl OIS AuppepeHmanuy ClipeAuHIoBbIX 1
ILTIOMOBBIX acconuanuii 6a3anbToB BTII (BhicOKas
CKOpOCTH cripefnHra) u cesepHoll yactu CAX (HU3-
Kas CKOPOCTb cripeinHra) B KoopanHaTax MgO—FeO.
Ha rpaduk HaHEceHbI TMHUY, OTPAaHUIMBAIOLIHE MTO-
751 C pa3HbIM COAEP>KaHUEM BOJbI, IO IaHHBIM yKa-
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Puc. 7. ITons cocTaBOB CIPEAMHIOBBIX M IUTFOMOBBIX acconmanuii 6a3ansToB Bocrouno-Tuxookeanckoro nopustus (BTII) u
ceBepHoil yactu CpepnHHO-ATinanTrdeckoro xpedra CAX) B koopauHaTax MgO-FeO.

JIuHuM, orpaHUYMBAIOIINE TONS € pa3HbIM cofiepxkaHueM H,O, Hanecens! mo (Azimov, Langmuir, 2003). OGbsicHeHrE CM.

TEKCT.

3aHHOM BbIIIe paboThl. Ha 3TOM prcyHKe OTYeTINBO
BUJHO, YTO BCE COCTaBbl 0OENX acconuanui 6a3alb-
ToB CAX nexxarT B IoJie “‘cyXux’ cOCTaBOB (BBIIIIE JIH-
uuu 0.4% H,0), a cpenu 6a3ansToB BTII kpome “cy-
XHX~’ COCTAaBOB MPHUCYTCTBYIOT 6a3aNbThI C MOBBIIIEH-
HBIM cofepxkaHueM Boabl. Ha 3TOM Xe pucyHke
XOpOILIO BUAHO, YTO BapHalUy cocTaBa 0a3ajbTOB
BTTII (BbIcOKasi CKOPOCTb CIPEJHra) 3aMETHO LIUpe
no cpaBHeHHto ¢ 6a3zanbTamu CAX (HU3Kasl CKO-
POCThb CIIPEJIUHTA).

* Jlpm HU3KOW CKOPOCTH CIpENWHTa Pa3BUTHE
IIJIFOMOB TPEJICTaBIsIeTCs] KaK HE3aBUCHMBIH TPO-
necc, HaloXeHHbI Ha copeaudr. [Ipm stom CA u
ITA pe3ko 00ocobenbl B mpocTpancTBe. C Bo3pac-
TaHUEM CKOPOCTH cIpefuHra rpaHuipl Mexny CA u
ITA ucuesaroT. DTOT BBIBOJ COINIACYETCA C YIIOMSIHY-
THIMH BbIllIE pa0OTaMH U JaeT OCHOBAHUE CYMMHPO-
BaTb ciepylouee. bpicTpas CKOpPOCTb CIpeiuHIa
(pyHKIIMOHATBHO CBSI3aHA C UHTEHCUBHBIM NO’EMOM
HarpeToll MaHTHM B PErMOHAJILHOM MacmTade B Te-
YeHUe JIIUTETbHOTO0 BPEMEHH. DTO TOJKHO CIOCO0-
CTBOBATb IPOTPEBY NTUTOC(EPHI HA MIYOHUHY B IIpefie-
nax OOJBLION IJIOWIA/IN, YTO MOXKET IPUBECTHU K €e
CHUHXPOHHOMY IUIABJICHHUIO B IIMPOKOM HHTEpBale
faBieHus1, POPMHUPOBAHUIO PACILIABOB IIEPEMEHHOIO
cocTaBa M MX CMeluBaHuIo. Takue ycinoBusi 6yaro-
NPUATHBI [JIs1 peajnu3anuu “Ta00allbHOrO TpeHpa’,
OTpaXarolllero HEeIpepbIBHOE H3MEHEHUE COCTaBa
paciuiaBa B 3aBHCUMOCTHU OT JaBJICHUSI, TEMIIEPATY-
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PBI U CTENEeHN I1aBiieHnst. OYeBUAHO, YTO IPH 3TOM
0o0pa3oBaHUE OTHAENBHBIX MarMaTUYECKHUX CEpHil,
000COOJIEHHBIX B NPOCTPAHCTBE M OTINYAOIIMXCS
[0 NETPOJOTMYECKAM NPHU3HAKAM MaJOBEPOSITHO,
YTO U MOATBEPXKAAETCS CTHUPAHUEM TPAHUIL] MEXAY
CA u ITA npu ¢popmuposanun BTTI. MoxHo npen-
MOJIOXUTh, YTO B 9TOM Clly4ac MAHTHUIHBIA anBell-
JIMHT TPOMCXONT B MaccuBHOM pexkume. [Ipu HuU3-
KO CKOpPOCTH CIpEfUHTa, KaK yIIOMUHAJIOCh, IUTIO-
MOBBIII MarMaTU3M SIBIIIETCS. HAJIOKEHHBIM Ha Majlo
OpoAyKTUBHbI Marmatu3Mm CA, 4TO IPHUBOAUT K
¢dopMupOBaHrIO OOOCOOJIEHHBIX M HE3aBUCUMBIX
MarMaTU4EeCKNX CEPUI C XapaKTEPHBIM ‘“‘TOKaJIbHbIM
TperaoM” nuddepeHnuanuu, 4YTo HariasgHO MPOsiB-
nseTcs Ha npuMmepe ceBepHoil yactu CAX. B atom
ciy4ae, BEPOSITHO, OJ'bEM MaHTHHU IpH 00pa3oBa-
Huu ITA nporCcXOfUT B aKTUBHOM PEXKUME BHE 3aBH-
CHMOCTH OT CIIpEINHTa, a popmupoBanue CA cormna-
CyeTcs C €TO CKOPOCTBIO, T. €. TaK XK€, KaK 3TO MpOo-
ucxoput B cyvyae BTTI.

* OOImWuil Arana3oH MeTPONIOTUIECKUX YCIOBUH
MarmaTu3Ma He 3aBUCUT OT CKOPOCTU CIIPEAMHIa 1 OT
FeOXMMUYECKON CHenu(pUKN MaHTHIHOIO UCTOYHH-
Ka.

Ha puc. 8 cxemarndecku noka3ana guarpamma P-
T ycnoBuii miaBieHus “cyxoit’” MEpUIOTUTOBOM MaH-
Tuu. HamomMHMM, YTO COIVIaCHO NOAaBJISIOLLEMY
OOJIBIIMHCTBY OLIEHOK MaHTHUIHBIA MarmMaTu3M COX
pa3BHUBaETCsl B YCIOBUSIX CYXOM CHUCTEMBI. BiusiHue
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Puc. 8. [TonoxeHue cocTaBOB pofOHavyaIbHbIX paciula-
BOB TpeX KOHTPACTHBIX THIIOB MarMaTH3Ma OKeaHa B KO-
opauHaTax Temneparypa T, °C — naBnenue K6ap (rmyom-
Ha, KM).

1 — nunaus conupyca “cyxoii” mantuu nno (Herzberg, Zhang
1996); 2 — reorepMa IpU ORHOCIONHON KOHBEKLUH IO
(Tpy6unpiz, Poikos, 1998); 3 — reoTepma npu AByXcIOM-
Holt kouBekuu 1o (Dobretsov, Kirdyashkin , 1993); 4 —
TpaeKTOpHM afiuadaTUYecKoro nojbeMa MaHTHH [0 Ie-
peceueHus coauayca ¢ 06pa3oBaHNeM pa3HbIX TPYIII pac-
n1aBoB. OO'bSICHEHHE CM. TEKCT.

BOZIbI B PEJIKUX CIy4yasx OTMEUYaeTcs MpH pa3BUTUH
IIJIFOMOB M OTpaskaeTcsl Ha 3aKII0OYUTEIbHON CTaiuu
puddepeHanuy nIpu (QOPMUPOBAHUU MPOMEXKY-
TOYHBIX KaMep B yCJIOBUSIX HU3KOTO faBieHus. JIu-
HUS cojupyca HaHeceHa 3fech no (Herzberg, Zhang,
1996), nonoxeHne reoTepM Mpu OFHOCIONHON KOH-
BeKIMK MaHTHH — 1o (TpyOuupsiH, Peikos, 1998) n
ipu iBycionHoi — o (Dobretsov, Kirdyashkin, 1993).
YcnoBus niaBiaeHUs] MAaHTHH C OOpa30BaHUEM TpeX
[JIaBHBIX TUIIOB PACIUIaBOB B YIIPOIIIEHHOM BUJIE TI0-
Ka3aHbl IO YIIOMSIHYTHIM BhIlIe padoTam. Croma ke
HaHeceHbl TPAaeKTOpUM aauadbaTHUEeCKOro MopbeMa
MaHTUH OT Fe0TepM JI0 IIepeceueHus coauayca c 06-
pa3oBaHUEM 3THUX TUIIOB PaCILUIaBOB.

Ha sT0il cxeme XOpoLIo BUAHO, 4TO OOpa30BaHKE
TPeX BBIIETIEHHBIX 3/1€Ch ITIaBHBIX KOHTPACTHBIX TH-
[IOB MarmMaTU3Ma 3aBHCUT OT AMCTAHUMH NOXBEMA
MaHTHH, KOTOpasl pe3KO MEHSeTCsl B IIUPOKOM MH-
tepBane 3HaueHui: 100-200 KM OpH BbINJIABICHUU
pononavanbHbIX pacmwiaBoB CA, 300400 kM mpu
o6pazoBanun [1A u 6onee 1000 kM mipu popMupoBa-
HUU OCTPOBHOTr'0O MarmaTtusma. Takoe pe3koe pa3nu-
Yyye JUCTAaHIMI IO beMa MaHTHUH, 110 BCell BEPOSITHO-

CTH, KOHTPOIIUPYET pa3inine reOqMHaMUIecKon 00-
CTAaHOBKM pa3BUTHSl MarmMaT¥3Ma H  JApPYrux
COIlyTCTBYIOLIUX TIEOJOTHYECKUX coObITHH. Boep-
BbI€ CBSI3aHHBIE C 3THM BOIPOCHI 0OCYKATNCh HAMH
B (IMuTpues, 1986) u B psiie nocaeyroux, yIoMs-
HYTBIX BbllIE paOoT. B Xxoe aTux uccnenoBanuii Obl-
Ja AoKa3aHa Koppensmnus MmacmTadba MaHTUHHOro
aNBeJUJIMHTA ¢ KOH(uUrypauuein reopuandeckux Imo-
neii COX, NpoAyKTUBHOCTBIO BYJIKAaHU3Ma, TEIIO-
BBIM TOJIEM JIMTOC(EpPbl, CEHCMUYHOCTBIO, XapakTe-
poM perbeda M TEKTOHMYECKOH cerMeHTanuen. bruto
MMOKa3aHO, YTO CYIIECTBYET B3aMMOCBS3b CKOPOCTHU
CIIpEfIVHTa C XapakKTepoM (hOpMUPOBaHKS 0a3aIbTO-
BbIX nmpoBuHIMit COX. Bl cenaH BBIBOJ O AMC-
KPETHOCTH TOAbeEMa MaHTHUM NpU (POPMUPOBAHUU
cucreMbl COX, cleficTBEEM YEro SIBIIETCS KOHTpa-
CTHOCTb T€OIMHAMUYECKOIl OOCTAaHOBKY U METPOJIO-
THYECKUX YCIOBUH (POPMUPOBAHUS TIIABHBIX TUIOB
MarMaTu3Ma. TH BBIBOJbI CTUMYJIAPYIOT IE€TaIbHOE
U3Yy4EeHHE CBSI3U MarMaTu3Ma C IiyOuHHBIM CTPOEHU-
eM MmaHTuu. CylecTBOBaHNE TaKOH CBSI3M HETaBHO
6bUT0 OKa3zaHo B padorax (Vlastelic et al., 1999; [To-
Openos u ap., 2001; Imutpues, Cokonos, 2002; Bun-
HUK ¥ fip., 2002; Vinnik, Farra, 2002; Ka6a#n, 2002).

Cxema, OKa3aHHas Ha puc. 8, MO3BOJISIET 1O Tpa-
EeKTOpHUSIM MOgbeMa MaHTHH IPEAIOJIOXKUTh, YTO
nipu popmupoBannu CA MaHTHs JOJKHA ObITH PO-
rpeTa BbIlIe TeMIEepaTypbl, COOTBETCTBYIOLIEI HOP-
MajIbHOMY I€OTEPMHYECKOMY PEKUMY, Ha IJ1yOHHY
He 6onee 200 kM, npu obpa3oBanun [1A — He 6onee
400 kM, a 7151 OCTPOBHOI'O MarMaTn3Ma — Ha II1yOnHy
800 kM u 6omee. CorslacHO M3JTOKEHHOMY BBIIIIE MH-
HUMaJbHasl MPOAYKTUBHOCTDH BYJKaHU3Ma COOTBET-
ctByeT popmupoBannio TOP-Na CA, “npomexyTod-
Hag’ — TOP-K ITA, a makcumanbHas TPOAYKTHUB-
HOCTh BYJKaHU3Ma CBS3bIBaeTcd C OOpa30oBaHUEM
octpoBoB. [Ipeacrasmnsiercs, YTO BCe HEPEUUCICHHOE
HaxXO[UT OTPa’KeHKE B TEKTOHUKE HA OKeaHa, OaTu-
METpPHH, XapaKkTepe reopu3nIeckKnx NapaMmeTpoB U B
[IyOMHHOM CTPOCHHMU MaHTHH.

COIIOCTABJIEHHME ITETPOJIOTMTYECKHNX
ITAPAMETPOB C JAHHBIMHA
CENMCMOTOMOI'PA®HN

YKa3aHHble BbIIlI€ IVIaBHbIE TUIBI MarmaTu3Mma
YETKO aCCOLMHUPOBAHBI C TEKTOHUYECKUMU CTPYKTY-
paMu noepxHocTu 3emiu. I'eoguHamMuuyeckasi UH-
TeprpeTanusl 3TUX TUMOB (10 KpaiiHell Mepe NMepBbIX
nByx — CA u ITA) He BBI3BIBaeT OCOOBIX 3aTPyIHE-
Huil. [Tox aTUM NMOHATHEM NOApPA3yMEBAETCsl aHAIN3
MIPOIIECCOB BBIIENIEHNS U 3aTyXaHUsl IHEPTUM B MaH-
THU U IUTOC(hEepe 1 00pa30BaHUsl COOTBETCTBYIOIINX
TEKTOHUYECKUX CTPYKTYp Ha IIOBEPXHOCTH 3eMJlu.
MarmMaTusM sIBIsieTcsl OfHUM U3 TJIaBHBIX HHIUKATO-
POB 3HEPrOBBIACICHNS B Teje MiaHeThl. [Inana3on
[IyOMH IIPOSIBI€HUS MarMaTH4ecKUX IPOLEeCCOB
(rmyOuH, ¢ KOTOPBIX IPOUCXOANT MOABEM BELECTBA
MAaHTUH, U TIyOUH 0Opa30BaHMs pacIIaBOB) KOJIe0-
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nercsa ot 15-30 km go >1000 xM. 30HBI TOBLIIICH-
HBIX TEMIIEpaTyp U YaCTUYHOIO IUIABIICHUSI C HEM3-
OEe’KHOCTBIO MIOJKHBI CO3[1aBaTh OTpHUIATENbHbIE
AHOMAJIMU CKOPOCTEN MPOXOXKACHMS CEHCMUYECKUX
BojH. Haubomnee 4yBCTBUTENBHBIMU K 3TUM 30HAM
SBJISIFOTCS TOTIEPEYHbIE BOJIHBI, M 3TO 00yClaBiIuBa-
eT OoJblIoe pasHooOpasue ceficMoToMorpadudec-
KHX MOJIeJIell IMEHHO 3TOro THUma BOJH. MHTepnpe-
Talys ciicMOTOMOrpaduu SIBICHUSIMH, OTINYHBIMA
OT TEPMAaJIbHBIX, B HACTOSIIIUI MOMEHT pPa3BHUTa Cla-
60. ITosToMy sl MHTEpHpeTanyy HE UCIOJIb30Ba-
nuck cpe3bl B o6nactu rayoun 400, 700 u 2000 kM,
rje HaOJIoaeTcss NoTeps KOppesiuu Mofeei 1mo
MOTIEPEYHbIM U NPOROJILHBIM BoaHaM. Comnocrasie-
HUE TOMOTrpapUuecKuX Cpe30B C TOUYKaMH MpOsBIIe-
HUSI MarMaTh3Ma Ha IOBEPXHOCTH, JJIsI KOTOPBIX
IIPOBEJICHO HAJEXHOE OIpefieJieHue Tumna (mpexyue
BCEro acCOIMMPOBAHHOCTU THIIA C TITyOMHOHN MO be-
Ma BEIECTBA), SIBJSIETCS TOW METOJUYECKON OCHO-
BOM, IOCPEACTBOM KOTOPO! OCYIIECTBISIETCS FeOfH-
HaMH4yecKas MHTepIpeTalysl MOBEPXHOCTHBIX Mar-
MaTH4YEeCKHUX 00pa30BaHUIl U UX CBA3U C IITyOMHHBIMU
HUCTOYHUKAMH.

PaccMoTpuM ~ KOMIUIEKT  CPe30B  MOJENH
NGRAND (Grand et al., 1997; Becker, Boschi, 2002),
MpefiCTaBIECHHBIN Ha pUC. 9 COBMECTHO C MOJIOKEHU-
€M BYJKAHUYECKUX MOCTPOEK LEHTPAJbHOIO THUIA,
KOTOpbIE MPEANOTIOXKUATEIBHO HMEIOT I1yOWHHbIE
kopHH. OTMETHM, YTO B CHJy T€PMabHOH HUHTEp-
MpeTalyuy TUIIOB MarMaTU3Ma Mbl He MOKa3bIBaeM Ha
9TUX Cpe3ax INOJOXKUTEJIbHbIE OTKJIOHEHHS Bapua-
UUA CKOPOCTH TONepedyHbIX BoiH. OO6nactu, 3aHs-
Thl€ MOJIOXKUTEIbHbBIMA 3HAYCHUSMH, 3aKpallleHbl
OesbiM 1BeTOM. Kpome Toro, B clily pa3HoOro guana-
30Ha 3HaYECHUI aHOMANIMUI CKOPOCTH Ha Pa3HbIX cpe-
3ax, IKaJdbl aHOMAJILHBIX 3HAUEHUI Ha KapTax uMe-
FOT pa3nuyHble TuMUTHI. O0Ias KapTHHA pacnpefe-
JIEHUsT  OTPULATEJbHBIX AaHOMa/IMi  Bapuauui
CKOPOCTEi, HEOTHOKPATHO OTMEYEHHAs MpaKTUyec-
K{ BCEMU aBTOPAMU, UCCIEAYIOIIMME TaHHbIE TOMO-
rpacguu, 3aKIr04aeTcs B HAIMYUU ABYX ‘‘CyNepIUTIO-
MOB” — TUXOOKEAHCKOTO U aTJIIAaHTUYECKOro, — 6epy-
IIAX CBOE€ HAYaJ0 OT TPaHUIbl MaHTUS—SIIPO U
UCIBITHIBAIOIINX “‘ApeBO0Opa3HOe” BETBIEHUE IO
Mepe NpuoOIKeHns K ToBepXHOocTu. OTMETUM Tak-
Ke ellle W TO, 4TO B auanaszoHe rayoumH 500-800 kM
CTAHOBUTCS CJOXHBIM HHTEPIPETHPOBATh KaKue-
00 KPYIHBIE JIOKATU3alUU IPOTPETOro BELIECTBA.
A 1mocse 3TOro uHTepBaia no Mepe NpUOIUKEHNS K
MMOBEPXHOCTH aHOMAaJIbHbIE€ 30HbI HAUMHAIOT OPTraHu-
30BBIBAThCSI B CUCTEMY, CBI3aHHYIO C pU(PTOBOI cuc-
TeMoi 3emn.

1. FeogunaMuvecKasi MHTEPIPETALNS MArMaTu3-
ma cnpenuarosoi accomuamun (CA). [Ins ananuza
CA wmp1 ucnons3yem coctaBbl TOP-Na, ugentudpu-
UPOBaHHbIE KaK Hanboyiee KOHTPACTHBII THUI STOM
acconmanuu. Pacnpenenenne TOP-Na, mapkupyro-
1jee 061acTu ¢ HauMeHee MPOAYKTUBHBIM BYJIKaHU3-
MOM B YCJIOBHSIX XOJIOJHOU JTUTOC(EPHI, MTOKa3bIBa-
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eT, 4TO, JIEVCTBUTEIBLHO, OHU JIOKAJIU3YIOTCS B TEX
yuactkax COX, rae mo gaHHbIM TOMoOrpacguu oTme-
YyaloTcsd HaumboJiee IUIOTHbIE 00JIacTU, pacIpocTpa-
Hstomumecs go rayounsl 400 kM u Gosee. K Takum
y4acTKaM OTHOcATcs, HanpuMmep, CAX B HHTEepBase
10°-30° c.m1., TAe pacmpocTpaHeHa Kopa XeCCOBCKO-
ro Tuma, B uHTepBane 50°-52° c.11., rie pacrnoaoXeH
y3KHii 010K XOJNOJHON TUTOC(Eephbl HA TPAHULIE MEXK-
ny AszopckuMm u MciaHACKUM MeETaIuIIOMaMu, psf
ydacTkoB B roxkHOU 4yactu CAX. Brixopsr TOP-Na
3[1€Ch COBIIAIAIOT C OTPULATENbHbIMU (hOpMaMH pe-
nbeda, ¢ KOpoil MUHIMalbHON MOLTHOCTHU U IIpOCIe-
>KMBAIOTCs IO faHHbIM rpaBuMeTpud (puc. 10). TOP-Na
pacnpocTpaHeHbl TaKKe BAONbL APYTHX XpeOTOB C
HU3KOW CKOPOCTBIO crpefguHra: xpeorel KHunosnya
u 'akkensa B Apkruke, xpeots! lllnuce u roro-3anan-
Has 4acTh MHOOKeaHCKOro xpedTa B o0nactu AH-
TapKTUYECKOro GacceiiHa.

B pa6ore (Humler, Besse, 2002) 6bl1a BIiepBbIe
MOKa3aHa 3aBUCHMOCTH METPOJOTMYECKUX OCOOEH-
Hoctell akTuBHOro MarmatuzmMa COX OT paccTosTHUS
MEXJIy OChIO XpeOTa U OKpAauHON KOHTMHEHTA. AB-
TOpBI JaHHON pabOThI CBSI3BIBAIOT 3TY 3aBHCUMOCTH
C 9KPaHMUPYIOLIMM BIHMSHUEM KOHTHHEHTAIBHON KO-
PbI Ha pacnpefielieHue TeIIOBOro MoJIs OKeaHuvyec-
ko#l MaHTUU. COrNacHO MPUBEAEHHBIM pacdyeTaM pe-
amu3yeTcsl OTpULATEIbHAsT KOPPEsiousl MEXAY Be-
auanHoi TenaoBoro noist COX u ero paccTosTHUEM
OT KOHTMHEHTA. DTH BBIBOJbI MOATBEPKIAAIOTCS Xa-
paktepoM pacnpeneneHuss TOP-Na B AtnanTtuke n
CHOCOOCTBYIOT OOBSCHEHUIO UX PEJKOrO PacrIpocT-
paHeHus B TUXOM OKeaHe.

ITonoxenue TOP-Na Ha Tomorpacguieckux pas-
pe3ax mokaszaHo Ha puc. 11. He BbI3bIBaeT COMHEHUM
TOT (paKT, IYTO ITOT TUI MarMaTU3Ma Mopoornye-
CKU U CTPYKTYPHO B3auMOCBsi3aH ¢ cucremoin COX
(MMEHHO 1O 3TOW NPUYNHE OH ¥ OJTYUYMII CBOE Ha3Ba-
HHE). Y3Ke 0TMeYanoch, 94To 6a3anbThl CA SBISIOT-
csi (DOHOBBIM THIIOM BelllecTBa HOBOOOpPa30BaHHOM
kopbl B oosactu COX. [17151 ux popMupoBaHust HEOO-
XOIVM JIUIIh afnabaTUIeCKNil MOhEM BEIleCTBa C
riyouH, He npesblmaronux 200 KM, 4To MOXET Ipo-
UCXOIUTD B PE3yJIbTAaTe NACCUBHOIO (110 OTHOIIECHUIO
K MaHTHUM) Tpolecca AeKOMIIPECCHU B pe3ysIbTaTe
“pacrackuBaHus” KT KOpbl. Cpe3bl Ha puc. 9 nos-
BOJISIFOT MPOCTEAUTh aHOMAJIMM CKOPOCTEH, CTPYK-
TypHO B3anmocBsi3aHHble ¢ COX 10 riayOuH UMEHHO
200 KM, 4TO XOPOIIIO COTIIACYETCS C YCIOBUSAMHU 0Opa-
30BaHMS JJAHHOTO THUNa 0a3albTOB, MOJYYCHHBIMU
MeTPOJIOTNIeCKUMI MeTofaMu. [laee cucrema aHo-
Mannit, cBga3anHas ¢ COX, HauynHaeT pacnajaThes u
ucuyezaeT. OrmetuM, uto Tun CA mnposiasieTcss 00-
Jee Wiy MeHee paBHOMepHO BAoib COX BHe 3aBUCH-
MOCTH OT HWHTEHCHBHOCTM AaHOMAJIMHA CKOPOCTEN
BJIOJIb €T0 MPOCTUPAHUS. B UEHTpanbHON U 3anaJHOM
yacTsax Tuxoro okeana TOP-Na kak WCKiIrOueHHE
obHapyxkuBatorcs 3a npeaeaamu COX (puc. 11). Ux
MOSIBJICHHUE TaM, MIO-BUJUMOMY, CBSI3aHO CO CIOXHOMI
TEKTOHNKOW B YCIIOBHSIX OBICTPOTO CIPEAWHTa, YTO
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Puc. 9. Cpe3sl ceiicmoToMorpaduieckoit mogenu NGRAND (Grand et al, 1997; Becker, Boschi, 2002) u monosxeHne ByJIKaHH-
YECKUX MOCTPOEK EHTPATBHOTO THIA, IPEANOIOKATETHHO HMEIOIINX IITyONHHbIE KOPHHL.

BapHauI/II/I CKOPOCTHU MOIIEPEYHBIX BOJH ITIOKa3aHbI B MPOUECHTAaX OTKIIOHCHUA OT CPETHETO 3HAYCHUS HA FIIy6I/IHe cpesa.
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Puc. 10. Pactipeenenne anomanmun Pas (mGal) Bnonb ocn CpenuHHO-ATIaHTHYECKOro XpeOTa 1o gaHHbIM (Sandwell, Smith,
1997), noxanmsanms Bbixogos TOP-Na u mHTEpBa NPOJYKTUBHOCTH MX BYJIKaHW3MAa, BEIPAsKEHHBII YEPE3 MOITHOCTh 0a3aiIb-

TOBOM KOPbI B KM.

I'pynna Toyek TOP-Na B unTepBaine 55°-60° (0.111. COOTBETCTBYET IIpoeKIun cyommpoTHOro xpedra Illnmuce Ha mpoduis oce-

Boii 30HbI CAX.
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Puc. 11. Cpes ceiicmoTomorpadudeckoir Mogean NGRAND (Grand et al, 1997; Becker, Boschi, 2002) na rny6une 50 kM u pac-

npepenenne TOP-Na.

BapI/Iam/m CKOPOCTH IIOIIEPEYHBIX BOJIH TIOKa3aHbI B IIPOLEHTAX OTKJIOHCHUSI OT CPETHETO 3HAYECHUSI HA FHYGI/IHG cpesa.

MOTJIO NPUBECTU K CO3/IAHUIO JIOKAIBHBIX YCIOBHUI
nas oopasosanust TOP-Na.

2. 'eoquHaMIYecKasi HHTEPIPETAHS MarMaTn3-
ma mmomoBoi accomnanun (ITA). [Ins ananuza cBsi3n
ITA ¢ rnyGuHHON IUHAMUKON MAaHTHU MBI UCHOJIb3Y-
em coctaBel TOP-K, mpepncraBnsitomue Hambolee
IPOAYKTUBHBIA U BbICOKOTEMIIEPATYPHbIIl TUII Mar-
matusMa COX. Pacnpepenenue TOP-K nokaszano Ha
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puc. 12. OHE cocpefoOTOYEHbI B Te€X 30HAX, I'fE C
COX coBMmellieHbl cuibHbIe (—3% u Ooliee) aHOMa-
nmy ckopocrteit (cpe3 50 kM) u rae nocie “pacchlna-
Hust cucteMbl aHoManuii COX Ha riyOrHax CBBIIIE
200 kM (cpe3 300 kM) COXpaHSIOTCS AHOMAJIMH CKO-
pocTeil. DTo 0O3HAYAET, YTO NAHHBINA TUI MarMaTu3Ma
SIBJISIETCS HAIOXKEHHBIM Ha MarMaTtn3M CA 1 NposiB-
ageTcs B Tex MecTax, rae noj 200-KunoMeTpoBoit 30-
HOM MoOmnm3anmn CA cylIecTBYIOT aHOMAJINH CKO-
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Puc. 12. Cpesni ceitcmoTomorpagudeckoit mofenu NGRAND (Grand et al, 1997; Becker, Boschi, 2002) xa rmy6uae 50 u 300 km

u pacupegenenue TOP-K.

Bapuanuu ckopocTu nonepeyHbIx BOJIH MOKa3aHbI B IPOIEHTAX OTKJIOHEHNUS OT CPEJHETO 3HAaUeHNUs Ha TIIyOuHe cpesa.

pocTelt, uMmeromme Oojee TiIyOOKue KOpPHHU. IDTO
BIIOJTHE COTJIACYETCS C YCIOBHUSMU OOpa30oBaHMs pac-
m1aBoB I1A, mony4eHHBIMH IO HETPOJOTMYECKIM
paHHbIM. TakuM 00pa3oM, B TEX MECTAaX, IJi€ aKTUB-
Hoe ¢opmupoBaHue CA OCIOXKHSIETCS TObEMOM Ha-
rperoro BewectBa ITA c riyoun 6omnee 200-300 kM,
MPOUCXOAUT CMEIIMBAHUE PACIUIaBOB OOOMX THUIIOB
MarmaTusMa. B cTpyKTypHOM I1aHe 3TO IPUBOAUT K
00pa30BaHMUIO OTAETHHBIX BYJIKAHNIECKUX MIOCTPOEK
LEHTPAIBLHOTO THUIIA UM CACTEMBI BYJIKAHOB C OOb-
LIOW MPOAYKTUBHOCTBIO MarMaTusMa. Ho atu o6pa-
30BaHUs ellle Hellb3s Ha3BaTh “TOPSYUMHU TOUKaMu’~
B pacnpoCTpaHEHHOM CMBICIIE 3TOrO TepMuHa. Ecin
CpaBHUTH puc. 12 u puc. 9, TO MO>XKHO 3aMETHUTh, YTO
KOppesigus aHOMaJIMil CKOPOCTEN, COBMELIEHHBIX C
TOP-K na cpe3ze 300 kM, e1tie coxpaHseTcs A1l cpe3a
500 kM, a ganee yxke HauumHaeT “pacchinarhes’. Mc-
KJIIOUEHHUE 711 3TOrO TUIA MarMaTU3Ma COCTAaBIISIET
W cnanpckuil mitroM, KoTopblii uMeeT KopHu 10 2000 kM
U CTPYKTYPHO pacloJIOKeH B mpefenax 3086l COX.
Hanpumep, A30pckuil IIIOM Takux TIyOOKHX KOp-
Hell y>Ke HE UMEET, XOTs €CTh BO3MOXKHOCTb, YTO OH

SIBJISIETCS BETBBIO O0Jiee TiyboKOoro miroMa, obecre-
YUBAIOIIEr0 MarMaTUYeCKUM MaTEpUaIOM CHCTEMY
ocTpoBoB 3eneHoro Meica n Kanapckux (puc. 9,
cpe3bl 1200 n 1500 xm). Takum o6pazom, ITA-mar-
MaTHU3M SIBJSIETCS TPOMEKYTOYHBIM TUIIOM MEXAY
CA-MarMaTu3MoM, CyIIECTBYIOIIMM B Y3KOM fuarna-
30HE MPUIOBEPXHOCTHBIX IIyOWH, U MarMaTHU3MOM,
MOABOJ] BEILECTBA KOTOPOr0 OCYILECTBISIETCS C IIIy-
6uH 1000 kM 1 6oJee c IPOHUKHOBEHUEM Yepe3 TOI-
Iy MaHTUA U (pOpMHUpPOBaHUEM “‘criefia” JBUKECHHUS.
B crpykTypHOM mtane ITA Tak ke, Kak u “ropstuue
TOYKHU’, 00pa3yIOT ByJKAaHUYECKHE NOCTPONKY IEHT-
pajbHOro TUna (B OTJIUYME OT JUHEHHbIX 0Opa3oBa-
Hui1 COX), Ho 0e3 “cnenma” nuxkenus. Tem He MeHee
OTMETHUM, 4TO BellecTBO mIoMoB I1A, yxe Haxons-
mieecsi OJIM3KO K MOBEPXHOCTU, MOXKET OCYIIECTB-
JATh MUTPAIUIO BIOJbL TOW OCIAOJIEHHOW 30HBI, K
KOTOpPOH OHO MOABEAEHO, ¥ OCTaBIATH IIPU 3TOM I10-
mobue ‘“cnema”. IlpuMepoM MOXKET CIyXHUTbH YyxKe
YIOMHUHABIINICA A30pCKH IUTFOM, UMEFOIIUNA KOM-
MOHEHTY cMeleHus: Boiab COX B 10KHOM Hampas-
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nenun ([Imutpues u ap., 2001), HO He SBASIOIIUACS
ropsiueii TOUYKOM.

3. llleounbIe 0A3aTbTHI MAHTHIHBIX CTPYI (BHY-
TpUIIUTHOrO0 Marmat3sma — BM). Ananu3 BM npo-
BOJIAJICSI IyTE€M COIOCTABIICHHUS IIOJIOKEHMSI B TIPOCT-
paHCTBe HauboJiee Pa3BUTHIX U AKTUBHBIX BYJIKAHU-
yeckux oOpa3oBaHMil 3eMJIM CcO  cpe3aMu
tomorpacpuu 1200 kM u rayoxke. Panee B padore
(Courtillot et al., 2002) mogoOHBII aHanu3 OLLI BbI-
MOJTHEH C LEJbI0 KiacCU(UKAIMKA TOPSTYUX TOYEK.
Ilox ropsiumMu TOYKaM# MOHUMANNCH JIOObIE MPO-
SBJIEHUS] BHYTPUIUIUTHOrO MarMaTtusma. [lo 5 npu-
3HaKaM, I'JIaBHBIMU U3 KOTOPBIX SIBIISIOTCS Haluyue
clefa, HalW4yde TPAINOBBIX 0a3albTOB B Hadale
ciiefia ¥ IPUCYTCTBUE TOMorpaguueckoil aHoManuu,
aBTOPbI BBIJIEIUIN 7 IIaBHBIX FOPSTYMX TOYEK (0-Ba
TaBaitu, Jlyuuins, Ilacxu, Peronbon, Tpucrtan pa
Kynbpsi, Adap, Wcnangms). BeigeneHHble TOYKH
BIIOJIHE MOTYT OBITh UACHTU(HUIMPOBAHbI Oe3 HC-
monb3oBaHHLIX B (Courtillot et al., 2002) gaHHBIX IO
U30TOIUM U pacueTy IIJIaByyecTu BellecTBa. Bemie-
CTBEHHBII cOcTaB He aHaiu3npoBacsa. CoBMeleHne
BYJIKaHMYECKNX OOpa3oBaHUi 3eMiu ¢ TOMOrpadgu-
el Ha puc. 9 moaTBepKaeT BHIBOJI, CIeJIaHHbIH aBTO-
paMM YIOMSIHYTO# pabOThl O TOM, UTO TJIaBHbIE T'O-
psaure TOUYKM 3eMiin (CM. BbIIIE) aCCOUUUPOBAHBI C
nepudepueirt THXOOKEaHCKOTO W ATIAHTUYECKOTO
cynepruttoMoB. ITogbeM BeljecTBa 3TUX TOYEK “TIPO-
JKUTaeT” MAaHTHIO U OCTAaBIISIET “‘ciief]” B BUJE BYJIKa-
HUYECKHX NOCTpOeK. Bynkannyeckue oOpa3oBaHus,
UMerole KOpHH, He npeBblmaromue 500 kM, Takke
MOTYT OBbITh BbIICJIEHBI B OTAEIBHBII KJIacC TOPSTINX
touek (Courtillot et al., 2002). Ho, no Hamemy MHe-
HUIO, MarMaTu4eckue oOpa3oBaHUs 3TOrO AMana3o-
Ha rIyOUH JOIKHBI KI1acCH(PUIUPOBATHCS MO-APYTro-
My, KaK 3TO CAEJAaHO B HACTOsIIENd paboTe (CM. BbI-
me). PaccMoTpenne ByJIKaHMYeCKHX OOpa30BaHUM C
rnyounamu Oosee 1000 kM B mpuUHIMIE AOMYCKAeT
nofixon, npepacraBiaeHHbii B (Courtillot et al., 2002),
HO HaTaJKuBaeTcs Ha pspx TpyaHocreid. C rayOouH
2600 xM 1 MeHee B ATJIaHTUKE HAUMHAET (popMUpO-
BaThCsl aHOMAJIUSI CKOPOCTH, CBsI3aHHAs C IOCTPONKa-
MH ocTpoBoB 3eneHoro Meica n Kanapckux. 9Ta aHo-
MaJusl CylIeCTBYeT cTaOuiabHO 0 riyoud 1200 kM u
nanee pacceinaercs. [TocnegHee ckopee Bcero cBsiza-
HO C T€M, YTO MOABOJSIIUE MarMaTHYeCKNe KaHabl
uMeroT 3(p(PEeKTUBHBIN ANaMETP MEHEE pa3pellaro-
el CoCOOHOCTH TOMOTpauyecKoit Moaenu (0Ko-
10 1200 kM) 1 He (pUKCUPYIOTCA Ha KapTUHE aHOMa-
muit. Takum o6pa3oM, mogydaeTcsi, YTO B TO caMmoe
Bpems (~0-100 mMiH. JeT), KOTia OCHOBHBIE TOpsTYne
TOYKHU OCTaBJISUIM CBOW cCile[] Ha TNpOJBUraroLencs
appUKAHCKOH IUIUTE, PSIAOM C HUMHU CYIIECTBOBAJ
IpsIMOil IOABOJ, BellleCTBa IOYTH C TeX XK€ CaMbIX
IyOMH OKOJIO HU30B MaHTUHU (SPKO BbIpa’KeHHas
aHOMaJHs), HO NIPH 9TOM HE OCTABUJI HUKAKOT'O Clie-
fa ¥ TpannoBbIX u3nusHui. ITo manneiM (Masapo-
Bu4, 2000), ByJIKaHMYECKHE MPOAYKTHI 3THX OCTPO-
BOB HACJIAaUBAIOTCS APYT Ha Apyra npakTuiecKu 6e3
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MUTpalui B ONpocTpaHCTBe He MeHee 50 MuH. e,
YTO COOTBETCTBYET MUHUMAIBHOMY BPEMEHHOMY UH-
TepBajly, B Te4eHHe KOToporo, no maHHbIM (Cour-
tillot et al., 2002), TpOUCXOAUT OCTAHOBKA U3MEHEHUS
NAJEOMNPOT TUXOOKEAHCKON M aTIAHTHYECKON CHC-
TeM TopslYuX TOYeK, a TaKkKe TOPMOXKEHUe UX Mefl-
JIEHHOT'O CMENIEHUs APYTr OTHOCUTENBHO Apyra. Ecin
paccMaTpuBaTh ABIDKEHHE A(PUKAHCKOHN IIIUTHI IO
HaIlpaBJIEHUIO BEKTOPA, 3aJJaBa€MOT0O CJIEOM TOUYKHU
Adap u Tpucran ga KyHbs, To mouTn Takoi ke ciep
JOJIKEH OBbITh OCTaBJIEH CHCTEMOM OCTPOBOB 3ele-
Horo Meica n Kanapckux. Ho aToro He npousonuno.
O3HavaeT JAM 9TO, YTO BCS KOJOHHAa MaHTHUITHOTO
IUTIOMA B 3TOM PErHOHE ABUTajlach BMECTE C INTUTOI?
OT0 ManoBepoaTHO. CKopee BCero B TeUeHne KaitHo-
3051 IMEHHO 3Ta CUCTEMa BYJIKAHOB OCTaBanach Jiei-
CTBUTEJBHO HEMOJBUXXHON TrOpsiyeil TOUKOM, KOTO-
pas [y 3TOTO TIepuofa BpeMeHH Oblja TIIaBHBIM
(pUKCHPOBAHHBIM PENEPOM IS MO3ULUOHUPOBAHUS
a0COIOTHOM CHCTEMBbI OTCUETa, HECMOTPS Ha OTCYT-
CTBUE Yy Hee psfia ompefestomux nmpu3nakos. Oc-
TalbHBIE TIaBHbIE TOpsTYMe TOYKH, BO3MOXKHO, CO-
BEpILIAIN OTHOCUTEIBHO HEE HEKOTOPOE BpallleHHE.
Kpome Toro, gBuKeHNEe CUCTEMBI IITUT OTHOCUTENb-
HO CUCTEMBI TOPSYNX TOYEK MPOUCXOUIO TAKAM 00-
pa3oM, 4TO i pailoHa OCTpOBOB 3eeHoro Mrica u
Kanapckux BekTOpa CMeIeHHS OKa3alliCh IMOYTH
paBHbIMU Hy10. [TomoOHOE npeanonoxkenne Tpedy-
€T ONOJIHUTEIIbHBIX UCCIEeJOBAHNUI IT100aIbHON KH-
HEMATUKH IUIAT OTHOCUTENILHO YIIOMSHYTBIX TOps-
YUX TOYEK, YTO BBIXOJIUT 3a PaMKHU HACTOSIIETO HC-
ciegoBanuga. OrTMermM Takxke eme  (axr,
ynomsiHyThlil B pabote (Courtillot et al., 2002), o
OnyXKaaHuM TOJtoca BpalieHus Ha 12.5° 3a mepuop
BpemeHH oT 90 go 50 MIH. JIeT, yCTAaHOBJIEHHBIN 1O
MaJIeOMATHATHBIM JIaHHBIM BJIOJb CIIEJOB TOPSYUX
Touek. HaiiTn 06'bsicHeHre aToMy (hakTy 1O JaHHBIM
O KOHBEKIWU MAHTHU TPEACTABISCTCS 3aTPYIHU-
TenbHBIM. CKOpee Bcero OObsICHEHHE CleAyeT W3
sBosonuu cucrembl 3emnsi—JIlyna (ABcrok, 2001), B
XOJie KOTOPOii KoebaHue pacCTOSIHAS MEXK/Y IIaHe-
TOW W CIIyTHUKOM TPOUCXOAUT C MEPHOAOM OKOJIO
200 MIIH. JIeT U compoBoOXAaeTcd (IyKTyanuei Ha-
KJIOHA OCH BpallleHUs] 3eMIIH B TeJle NIJIAHEThl UMEH-
HO Ha yKa3aHHyIo BenuuuHy. [lepuon Bpemenu ot 50
10 35 MIIH. JIeT IPUXOAUTCS Ha UHTEpPBal 3KCTPEMY-
Ma Kos1e6aTeJIbHOr0 Ipolecca, ociie KOTOporo Iia-
HEeTa ¥ CIyTHUK HAaUYWHAIOT YAAISAThCS IPYT OT Apyra.

OBCYXIEHUE

Amnanms IMMOJIY4€HHOI'O MaTe€puajia MO3BOJISET BbI-
CKa3aThb CJIeJyroiue COOGpa}KeHI/IH.

ITonst HanbGoee pa3yIIOTHEHHOW MaHTUH Ha TITy-
6unax g0 100 KM TpIMEPHO COOTBETCTBYIOT IPOCTH-
panuto COX. BoabIIMHCTBO MIOMWAAECH ¢ BBIXOAaMU
ITA Taxxe coBmagaeT ¢ 30HAaMH Pa3yINIOTHEHHOU
MaHTHHM B 3TOM Juana3oHe TNIyOWH, YTO OCOOEHHO
HarssaHo BugHO Ha npuMmepe BTII ¢ BbicOKOii cKopo-
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CTBIO CIIpeluHra. JTO He MPOTUBOPEUNUT NPEHCTAB-
JeHUsM O OOJBIINX INTOMAfIsIX HAarpeToi JuTocge-
PbI B 00J1aCTSIX IPOSIBIEHUS MIIOMOB. BmecTe ¢ TeM
ITA B ycoBusiIX MEJIEHHOT'O CIPEUHTa pacipees-
FOTCSI B 00JIACTSX C pa3IM4HOI CTENEHbIO NIOTHOCTH,
yTo TpebyeT obcyxaenus. Hanpumep, Mcnannckuii
U A30pCKUIl CYNEPIUTIOMbI PacloOKeHbl B objac-
TSX CO cn1a0O UM YMEPEHHO! CTENEHBIO Pa3yIIOT-
HEHUs, XOTS 3[1eCh ClIeoBajo Obl OXKUIATh Pa3BUTHUS
OOIIMPHOTO 00beMa Pa3yINIOTHEHHOrO BEIECTBA B
pe3ynbTaTe MINTEIBHOTO HporpeBa Ha OOJbIION
oM. AHAJOTMYHOE HECOOTBETCTBHE MOKHO
MIPEANOIOKUTS 715 3anafHol yactu AdpukaHo-AH-
TapKTUYECKOTo XpeOTa, BKIIIOYAIOLIETO HENPEePhIB-
HYIO IIellb MUKPOILTIOMOB NMPOTSKEHHOCTHIO MOPSI-
ka 1000 kM, pacoyIO>XKeHHYIO B 30HE CO clIalbIM pa-
3YIUIOTHEHHEM.

Cy1iecTBOBaHNE MUKPOIITIIOMOB B IIFIOTHOH U XO-
JOHON JuTOCepe SKBATOPUATBHON ATIAHTHKHA
MOXHO OOBSICHUTHL MalIbIM CE€YEHHEM IIITIOMOB U KO-
POTKHM (COBPEMEHHBIM) MEPUOAOM MX aKTHBHOCTH
(cMm. BoIIIE).

30Ha pa3yIIOTHEHHO! MaHTHHU, IPUMEPHO OpHU-
eHTHpOBaHHas 1o npoctupannio COX, coxpaHseTcs
TosbKO A0 riyouHsl 200-300 kM. Ha Oomnpiux riy-
OMHAX KOHTYPBI 30HbI Pa3yNJIOTHEHHS CYIIIECTBEHHO
OTKJIOHSIOTCSI OT 3TOH OPUEHTUPOBKU, a Ha IyOu-
Hax Oosee 500 kM mop ATJIaHTUKON 3Ta 30HA Mpak-
TUYECKM OTCYTCTBYyeT. Eciu Takoe pacnpeneneHne
MJIOTHOCTEN B MAaHTHH OOYCIIOBIIEHO KOHBEKIINEH, TO
3TO O3HA4aeT, YTO CTPOr0 BEPTUKAJBHBINA MOABEM
BeIlleCTBA MAHTUH B 3TOM IIpoIiecce He peasiu3yeTcsl.
OTO CTaBUT NOJl COMHEHUE CBSA3b KOHBEKINU C IIIIO-
MaMH, AJIsl KOTOPBIX NPEAIoIaraeTcsl BepTUKaIbHbIN
nogbeM OT sigpa. Mcxopst u3 Tex ke cooOpaXkKeHui
CBSI3b KOHBEKINH ¢ ITroMaMu B cucreme COX Takxke
COMHHTENbHA. B TaHHOM criyyae MOXHO MpenoJo-
>KATh HOA'bEM IUIFOMOB U3 Pa3yMJIOTHEHHON MaHTUU
TOJIBKO OT ropu3oHTa 250 kM. B TO ke Bpemsd fe-
TalbHbIE TOMOTpaduuecKue UCCIIeJOBaHUs BEpXHEN
Mantun (Zhang, Tanimoto, 1992; Becker, Boschi, 2002)
MOKa3bIBAIOT, YTO KOpHU McmaHackoro IwiroMa Ipo-
CIIE>KUBAIOTCS KaK MUHIMYM 10 ri1youns! 800 kM. B ne-
JIOM, €CII CYUTATh, UYTO paclpefiesieHne IIOTHOCTEH
B MaHTUU OOYCJIOBIIEHO KOHBEKIUEH, TO €€ CBA3b C
MPOSIBIICHUSIMU TIJIIOMOB MajloBeposATHa. Hamm mc-
CIIeOBaHMS XOPOIIO ONTPOOOBAaHHON CEBEPHOI YacTh
CAX TaksKe IpuBeIN K COMHEHHIO B CYIIIECTBOBAHUH
MIPSIMOY CBSA3M IIJIIOMOB ¢ KOHBeKIMeN. CorjiacHo BbI-
MOJIHEHHBIM pacyeTaM NOAbeM MaHTUH ¢ 00pa3oBa-
HueM 6a3ansToB CA, cocraBnsronux ¢oH [TA, npu
OJTHOCIIOMHON KOHBEKIUHM IPOUCXONUT C TIyOUHBI
nopsipka 100 km (JImutpues u ap., 1999). B tex xe
YCJIOBHSX NOABEM MAaHTUHU C OOpa30BaHUEM PEIKUX
TOP-K (cM. BbIIIIe) NPOUCXOAUT € TIIYOUHBI TOPSIAKA
200 xwm. I1pu gByxcioiiHO# KoHBeKIMH 6a3ansTsl CA
0o0pa3yroTcsi IpUd NOJBbEME MAHTUU C T[IyOMHBI
200 kM, a TOP-K — npu nogbemMe MaHTUU ¢ TyOUH
po 700 kM m 6osee. ITO HCCIENOBaHUE ITOKA3allo,

YTO COCYIIIECTBOBAHUE 3/1€CH IUNIFOMOBBIX W CIIPEAMH-
TOBBIX acconyanuii 0OyCIOBJIEHO PE3KO KOHTPACT-
HBIM MPOSIBIICHNEM WHTEpBaja MojbeMa MaHTUU B
OTPaHMYEHHOM MPOCTPAHCTBE, T.€. B peE3yIbTaTe
KOMOMHAIK MaCCUBHOTO W aKTUBHOT'O MaHTUIHOTO
anBeJNIMHTA (KaK MPUYMHBI JUCKPETHOCTH FeOINHA-
MHYECKOIl OOCTaHOBKH, CM. BBIIIE). DTO HE COOTBET-
CTBYET CYLIECTBYIOIIUM IPEACTABICHUSIM O KOH(pU-
rypanuu u Macimrabax KOHBEKTUBHON T9eiku. MoXK-
HO TMpEANoOJIOXKUTh, 4YTO B fAaHHOM ciaydae CA
00pa3yroTCs 3a CYET MMACCUBHOTO NMOJ’beMa MaHTHH,
3aIOJHAIONIEH! IPOCTPAHCTBO IIPU PACTSKCHUU JIU-
Tocepbl, TONBKO OT MOBEPXHOCTH KOHBEKTHBHOMU
STYEHWKH, KOHTPONMPYIOUIEH Te€OTepPMUYECKUN pe-
kM. IIpy ONHOCIOWHON KOHBEKIHWH 3Ta IOBEPX-
HOCTb HaxopuTcs Ha riayouHe 100 kM, a mpu AByX-
cnoiiHo# — Ha rayoune 200 KM IpU MOCTOSTHHOM CKO-
poctu cripefinHra. BosMoXHo, 4TO IIpu BO3pacTaHuH
CKOpPOCTH CIpEeAuHra 3Ta IIyOMHAa YMEHBIIAeTCs.
Meranmtombl (Mcnanpckuit, A3opckuil) oOpa3yroT-
cs1, BEpOATHO, IPY aKTUBHOM MOJ'beéMe MaHTHH C IITy-
ounbI nopsisika 1000 KM BHE 3aBUCUMOCTH OT IIpoliec-
ca pacTsLKeHHs TUTOCPEPBI ¥ OT (POPMbI KOHBEKTHB-
HOHl sueiiku. OOpa3oBaHHE MUKPOILJIIOMOB TaK:Ke
MOKET OBbITh CBA3aHO C aKTUBHBIM MO BEMOM MaH-
THHA B OTPaHMYEHHOM IPOCTPAHCTBE 30H MOBBIIICH-
HOIl IIPOHUIIAEMOCTH, HAIlpUMEP B 00JIacTAX TPOU-
HBIX COUJICHEHMI. DTHU ITFOMBI, BO3MOKHO, OTHOCSIT-
cs1 Ko 2-omy Trmy 1o (Courtillot et al., 2002).

Bce nepeuncneHHoe HaXOQUTCA B COTJIACUU C Te-
MU OLICHKaMH Pa3HOrO peXXuMa MaHTUIHOTO alBed-
nuaTa ipu popmupoBanun CA u ITA, koTopbie ObI-
JU CcAeJIaHbl BbIIIE HA OCHOBE IETPOJIOTUYECKOro
aHaln3a.

3AKIIIOYEHUE

ITonyyenHble pe3yabTaThbl, €ECTECTBEHHO, HE pe-
LIAIOT BCEX BONPOCOB, CBSI3aHHBIX C I€OJMHAMUKOIM
MaHTUM U auTocepbl OKeaHoB. Bmecre ¢ TeM oHU
CBUJIETEIBCTBYIOT O MEPCIEKTUBHOCTH MEXKUCIHII-
JMHAPHOTO TMOJXO/la K PEIIeHUIO MONOOHBIX 33/a4 B
pa3HoM MacmTaoe.

B 3akntoueHne nepedmciauM Hamboliee BasKHbIE
HaOIONIeHNs, ClieJIaHHbIE B pe3ylIbTaTe reOMHAMMT-
YeCKOTO aHan3a MeTPOJIOTMIYECKUX U reodusmaec-
KHUX apaMeTpoB.

1. CA nokanu3yroTcsl B IPOCTPAHCTBE IO CUCTE-
moit COX, (popMHPYIOT €T0 OCHOBHBIE CTPYKTYPHO-
MOp(OJOTuYecKue OCOOEHHOCTH M SBISIIOTCS pe-
3yJIbTATOM MACCUBHOTO MAaHTHUIHOIO alBeJUINHTA,
pacnpocTpaHeHHOCTh KOTOoporo po rayoma 200 km
4yeTKo (puKcupyeTcs fJanHbIMI ToMorpadun. Hanme-
Hee MpoAyKTUBHBIN MarMaTu3M COX, HHAUKAaTOpOM
koTtoporo siBngetcs TOP-Na, coBnajgaeT B mpocTpaH-
CTBE C ydyacTKaMu HamboJiee XOJOJHON M XKEeCTKOI
mutocepbl COX ¢ KOpoil XeCCOBCKOIO THIA U YET-
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KO OTpaxaeTCd B OTpULATCJIBHBIX aHOMAJIUAX CUJIbI
TAXKECTHU.

2. ITA 06a3anbTOB SABISIOTCS HAJOKEHHBIMH Ha
cucremy COX, CyIeCTBYIOIIYIO BHE 3aBUCHMOCTH OT
HAJIM4Msl AaHOMAJIUN CKOPOCTH BOJIH, (PUKCHPYIOIINX
MO/IBOJI TNTYOMHHOTO BEIlleCTBa IIFOMOBBIME 00pa3o-
BaHUSIMU, U (POPMUPYIOT BYJIKAHNUECKHUE TOCTPONKH
LEHTPAJIBHOTO THIIA — OTACJIbHBIEC UM CUCTEMBI BYJI-
kaHoB. Pacnasel ITA cMenmmBaroTcs ¢ paciuiaBamu
CA B Tex Mecrax, rae nop cucremoit COX ¢pukcnpy-
FOTCSl aHOMAJINH, pacnooxeHHble riayosxke 300 kM.

3. BM umeeT clnoxHbIe MyTH JOCTaBKH BEIECTBA
K NOBEPXHOCTH, KOTOPBIE OTCIIEKUBAIOTCS IO IPEBO-
00pa3HOMY BETBIICHHIO TOMOIpapuuecKUX aHOMa-
nuil B Tene 3emun. B Mecrax BbIXoja Ha MOBEPX-
HOocTh BM ¢opmupyeT, Kak MpaBHUit0, CHCTEMBI BYJI-
KaHOB LIEHTpanbHOro Tuna. Yacrs npossiaeuunit BM
(ropsiune TOYKHM) COMPOBOXKJAIOTCA “‘crieflaMu’ JIBH-
>KEHUS IUIAT HaJ MAHTUNHBIM IUTIOMOM, OfTHAKO €CTh
HECKOJIBKO MecT (ocTpoBa 3eseHoro Meica, Kanap-
CKHE OCTpOBa), Ti€ Cledbl, XapaKTepHbIe IS Tops-
YUX TOYEK, OTCYTCTBYIOT, HO MPHBsI3Ka K CKOPOCT-
HbIM aHOMAIlWSM CyImiecTByeT Ao rayouH 2600 kM.
Ora cucreMa BYJIKaHOB CKOpee Bcero Oblia abco-
JIOTHO (PMKCHPOBAHHON B TEYEHUE KaitHO3041.

4. TlposiBneHusT BHYTPUIUIMTHOTO MarmaTH3Ma
BHe cucreMbl COX (Hanmpumep, OCTPOBHOI Marma-
TU3M Ha nepudepunn ATIAHTHYECKOTO OKeaHa) MO
MaHHBIM TOMOTpaduu COBHAJAIOT C 30HAMHU pa3yl-
JIOTHEHMs HA pa3HbIX IN1yOuHax, HO He MeHee 700 kM.

5. B cnoe MaHTHM OT MOBEPXHOCTH JO INTyOMHBI
700 xM nmopBoOAAIIME KaHAIbl BHYTPAINIATHOTO Mar-
MaTHu3Ma, 32 HEKOTOPBIMU UCKIIFOUEHUSMH, B JAHHOM
MaciTabe He pukcupyrorcsa. Bo3MoxKHO, 3TO cBsA3a-
HO C TE€M, 4YTO IONEpPEeYHOe CeYEHNE TaKUX KaHaJIOB
nopsigka 100 kM, T.e. BHe pa3peniarolieil cnocoGHoc-
TH UCIOJIb3YEMBIX MOJIeNIell TOMOTpaduu.

6. Pa3ynnoTHeHne MaHTHW Ha TIIyOMHaX Ooiee
700 XM MOXeT OTpaxkaTh JJIUTEILHOE CYIIeCTBOBA-
HUe 37iech obJylacTeil MOBBIMICHHOW TeMIlepaTypbl
KaK KOPHEBBIX 30H BHYTPHUILIUTHOIO MarMaTusma.

Baazo0aprocmu. ABTOpBI BeIpaxatoT Giaropap-
HOocTh A.O. Maszaposnuy (I'MH PAH), A.A. ITinedo-
Boit 1 C.A. CumanteeBy ('EOXHW PAH) 3a miopo-
TBOpPHOE OOCY>KfieHle pabOThI.

Hccaeoosanue noooeprcano 2parnmom PDPDOU
M 01-05-64168 u epanmom Murnucmepcmea npo-
MbIULAEHHOCMU, HAYKU U meXHoa02Ull PP.
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