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ITo pesynbraTamM HMccaeqOBaHWI MAarHUTHBIX U TMETPOXMMHYECKHX CBOWCTB 0a3aJibTOB,
oToOpaHHBIX U3 PU(TOBOU 30HBI I0kHOU uactu KpacHoro mopsi B paitone 18° c.mi.,
cIeJiaHbl BBIBOABI 00 YCJIOBHUSIX MX OOpa30BaHUS M 3BOJIOLMH. YCTAaHOBJIEHBI JBa 3Tamna
oOpa3oBaHMsl 0a3ajbTOB, Pa3IMYAIOIIMECS N0 CKOPOCTU MOCTYIIEHUS] MarMbl M OKHCIIH-
TEJbHO-BOCCTAHOBUTEJIbHBIM yCJI0BUSAM. II0 0COGEHHOCTSIM MAarHUTHBIX CBOMCTB 06a3aJbTOB
M aHOMAJIbHOTO NeOMarHWTHOTO TOJIS BbISIBJI€HBbl YUYaCTKH, Tle MOPOAbI WCMBITAJN MOBbI-
HIeHHbIE TEPMOAMHAMMUYECKUE BO3AEUCTBUS (TEKTOHMYECKHE HANpSKEHUd, aedopManu,
HarpeBbl U T.A.). OueHeHs! yciioBus (DOPMUPOBAHUS €CTECTBEHHOU OCTATOYHON HAMarHW-

4YEeHHOCTH 0a3aJjibTOB.

BBenenune

3emHasi Kopa siBJsleTCsl BepxHeld 0060J04KOoH 3eM-
JY, Haubojee MOCTYTHOH MJIS WCCAeIOBaHUS U IS
HCIO0JIb30BAHHUSI €e MPUPOIHBIX pecypcoB. B Hauase
1950-x rr. ObLIO YCTaHOBJEHO, YTO KOPa OKEaHOB M KO-
pa KOHTHHEHTOB CYIIECTBEHHO pa3JMYHbI M0 CBOEMY
crpoenuto. OkeaHckast Kopa (TOJIHHA TPUMEPHO 6 KM)
TOHbIIIe KOHTHHEeHTaMbHOH (nmpumepHo 30 KM), Bo3pact
OKeaHCKOH Kopbl He mpesbiimaer 200 MaH JeT, Torma
KaK BO3pPACT KOHTHHEHTA/bHOH JOCTUraeT 3 MJPH JeT.

JIHO OKeaHa COCTOMT M3 OKEAHCKHUX KOTJIOBHH, Cpe-
IMHHBIX OKEAHCKUX XPeOTOB, TyGOKOBOIHBIX KeJ000B
¥ KOHTMHEHTAJbHBIX OKPaHH.

[Toponbl OKeaHCKOrO JHA COIEP?KaT CHUJIbHOMArHHT-
Hble 0a3asbThl, KOTOPble CO3[al0T HHTEHCHBHBIE T€0-
MarHUTHbIe aHoMasuu. [lo o6e ctoponbl ot oceit Cpe-
IMHHO-ATIaHTHYECKOTO U IPYTHX CPeIUHHO-0KEaHCKHX
XpeOTOB 0OHApPY>KEeHbl UepelyIOLIHecs: MOJOCH MOJO-
XKHUTEJIbHBIX U OTPULATEbHBIX aHOMAJHE HHTEHCHBHO-
creto o 1000 T

OxeaHckue XpeOTbl OTHOCHTEJbHO Y3KH W M3pe3a-
Hbl, BOJb HUX I'peOHeH HIYT OTUETJIHBO BbIpaXKEHHbIe
riy6OKHe BIAJMHBI, KOTOPble HA3bIBAIOTCS CPEIHHHBIMH
pudramMu. MIMeHHO B pPUDTOBBIX TOJMHAX MPOUCKOIUT
aKTHBHOe MarmousBep:keHue. [1pu oxJ/1aKeHHH Marmbl
¥ KPUCTAJIIM3alMK TIOBOAHBIX 6a3ajibTOB OHU HaMar-
HUYMBAIOTCS M CO3/al0T HauboJjiee MHTEHCHBHBIE Te0-
MarHuTHele aHoMa/nuu. OKeaHCKHe MarHWUTHble aHOMa-
JIMM U TIOABOJHBIE 0a3asbThl, SBJISIOMINECST UCTOUHUKA-
MU 3THX aHOMaJIMi, HeCyT OueHb LEHHYIO HH(HOPMAIHIO
O BO3HHKHOBEHHH OKEaHCKOTO [Ha W ero HCTOPHH.
Bosblio#t nHTepec mJs McceoBaTeNell PeaCTaBAsIoT
TaKyKe PU(TOBbIE 30HBI MOpeH M TIMTyOOKOBOAHBIX 03€p
(nanpumep, bBatikad).
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B reosioro-reodusnyeckoil KOHLENUUH HOBOH TJO-
OasIbHOM TEKTOHHKH NpeAIosaraeTcs, UTo NOCTyIeHHe
MarmMbl B PU(TOBBIX 30HAaX NPUBOAHUT K pa3pacTaHHIO
(cripeMHTY) OKeaHCKOTO JHA.

MarHuTHbIE XapaKTepUCTUKH 6a3aabTOB
pu¢roBoi 3061 KpacHoro mops

Hamwa pa6ora nocssilieHa UCC/IEA0BAHUIO MarHeTHs-
Ma MoJsiofiod pu(ToBOH 30HB KpacHoro Mopsi, I1HO Ko-
TOPOrO JAaBHO MPHBJEKAeT BHUMAaHHE HCCJenoBaTesel
pasHbIX crienuasbHocTed [1-4].

B ueHTpasbpHON yacTu JHA MOPSI MPOXOTUT PUPTO-
Bast 30Ha. B patione 17°56’ naGmiomaercst TpaHcdopM-
HBIH pas3JioM, CMeIAlMUH LEeHTPaJbHYI OCh pudTta
(oHa ke — OCb MpeJIosaraeMoro ClpeinHra) Ha 3 KM.
K cesepy ot passnoma B skcrnenunuu Ha HUC «Axsa-
HaBT» B 1981 r. nmpoBomM/UCh [eTasbHBIE HCCJIEN0Ba-
HHUS.

[To xapakTepy MarHMTHOTO MOJSI TIOJUTOH HEOIHO-
poreH. B 1eHTpe ero 4eTko BbIeJSIeTCS MarHUTHas
aHoMaJsusi, UMelolasi BUA ycryna. [panneHTHOH 30He
MarHWTHOH aHOMaJ/IMHd COOTBETCTBYeT MHTEHCUBHO pac-
YJIeHeHHbIH pesbed MHA C HAJTUUHEM JIeNPecCuil U BO3-
BBIIIEHHOCTEH C MepenagoM BEICOT O0KoJo +150 M mpu
cpenneit rnyoune, 6auskod k 1500 m. [lpsimoii cBsizu
aHomasibHOTO reomaruutHoro noJjst (ATTI) ¢ peabedom
nHa oOHapyXeHO He ObLI0, OMHAKO BJHSIHUE OTAEbHBIX
MOP(OCTPYKTYP CKa3blBaeTCs B JOKAJbHOM MOJOXKEHUN
M30lMHAM.

[lo rpaprieHTHOMY y4acTKy OCEBOW aHOMAJHHU ObLIO
BbIJIeJIEHO MOJI0XKeHHe ocH crpenuHra (ock pudra). Ocb
pudra B mpenenax palioHa HCCIeIOBAHUM TPENCTABJIS-
Ja coOol OTpPe3KH [JIMHOM B HECKOJbKO KHJOMETPOB
CO CMelLIeHHeM OT LIeHTPa B HECKOJBKO COTEH METPOB.
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OceBast MarHUTHasl aHOMAJIUS UMeeT aMIIIUTYLy OKOJIO
1000 uTn u pnuny BosHbl 10 KM.

B paGorax [3, 4] O6bul0 MpoOBEIEHO MOAPOOGHOE
M3yueHHe MarHUTHBIX CBOHCTB OOJOMKOB 06a3a/bTOB,
nogHATeIX B 1981 r. ¢ nomoublo anmaparta «Ilaii-
cuUC» co JnHA KpacHomopckoro pudra. Ha obpasiax,
BBIMWJEHHBIX 13 OOJOMKOB, OB HM3MepeHbl ecTe-
CTBEHHBle MarHUTHbIe MapaMeTpbl: 0CTATOUHAs HaMar-
HUYEHHOCTb [,, MaTHUTHas BOCIPHHUMUYHUBOCTb Ko —
u ompenenen daxkrop Q, = I,/koH; (Hg Harnpsi-
JKEHHOCTb T'€OMarHUTHOTO ToJi B MecTe oTbopa 00-
pasuoB). DM Takyke M3MepeHbl THCTePe3UCHBIE Mar-
HUTHBIE XApPAaKTEPUCTHKH: HAMAarHWYeHHOCTb W OCTa-
TOYHAs HaMarHwdeHHOCThb Hacwienus ([g, I.s), Ko-
SPUUTHUBHAS ¥ OCTAaTOUHO-KO3PUUTHBHas cuabl (H,,
H.), KOo3QQUUMEeHTH MarHuTHO# BSI3KOCTH S —
U TPOBeJIeH MOAPOOHBIH TEPMOMATHUTHBIN aHau3 006-
pasioB 6a3anbToB. B pabGore [4] OblI0 ycTaHOBJE-
HO, 4TO 00pa3ibl KPaCHOMOPCKHWX 0a3ajbTOB Xapak-
TEpU3YIOTCS OueHb CHJIbHBIM Pa30bpOCOM eCTeCTBeH-
HbIX MarHUTHBIX Tapametpos [, = 12.3 + 107.9 A/m,
ko = (0.26 + 2.61) - 1072, Q, = I,/koH; = 41 + B71.
Hns 6aszanbToB ¢ Ko > 1072 MOXHO ObLIO HAOJIO-
IaTh HEKOTOPYIO TEHIEHIHI0 YMeHbIIeHHsI [, C pOCTOM
BOCIPUUMUYKBOCTU. st 06pa3loB 6a3anbToB ¢ MaJibl-
MU BeJMUMHAMH Ko B OCHOBHOM XapaKTepHbI BbICO-
KHWe BeJUUMHBl (,, 3a HUCKJueHUeM o06pa3uoB [167
(<ko>=3-1073, <Q,> = 157).

TepmomaruuTHEIMU HccaenoBanusMu [4] 6bl0 yera-
HOBJIEHO, UTO TOPOJIBI UACTH KOJIeKUHH (00pasibl 1-it
rpymnmnbl) 06/1a1al0T MAarHUTHBIMH CBOMCTBAaMH, MpPHUCY-
IUMHA MOJIOABIM OKeaHCKMM 0asanbraM. OHH HMeIT
touku Kiopu T, u Touku OsokHpoBaHus T, MeHee
230°C. TuraHOMarHeTHTOBbIE 3epPHA B HUX HaXOMASTCS
Ha HavaJbHOHM CTAaIWM IMpolLecca OJHO(pA3HOTO OKHCJIe-
HUSI, XapaKTepHOTO JJIsi BCEX OKEAHCKHUX 06a3asbTOB.
Yactb 00pa3ioB 6a3anbToB HMesa OOJblIHe BeJHYU-
uol T, u T, (240 + 320°C), 4TO CBHAETEJbCTBYET
0 6ojiee BBICOKOH CTemeHW OAHO(A3HOTO OKHCJIEHUS
THUTAaHOMArHeTUTOBLIX 3epeH (06pa3ibl 2-i TPyMb).
O6HapyxkeHbI TaKKe 00pasilsl 6a3aJbTOB C MPH3HAKAMH
retepo(asHoro OKHCJEHHs], KOTOPOe SIBJSIETCS MOCJTe]-
Hell cTajivell OKUCJIeHUS] TUTaHOMarHeTHTa. DTH obpas-
OBl UMeJH OBYX(asHyl (eppHMarHUTHYI (PpakLHIO
¢ temmeparypamu OjokupoBanus Tp; = 330 + 350°C
u Tpo =450+ 510°C.

Hamu pesynbraTbl T€pMOMarHWTHOTO aHa/uM3a CO-
OTBETCTBOBAJIM BbIBOJAM aBTOPOB CTaTbu [D, 6] 0 TOM,
9TO B TUHTAHOMArHETUTOBBIX 3epHAX MOABOAHBIX 6a3asb-
TOB B ycsoBusix aHa okeaHa (7T < 20°C) c¢ reueHunem
BpPEMEHHU MPOTEKaeT Ipouecc okucaeHus. [lepsoii cra-
I¥ell 3TOro Tpolecca SIBJASETCS HU3KOTeMIepaTypHOe
onHo(a3Hoe okucaeHrne. C pocTOM CTeneHH OKHC/IEHHUs
MPOUCXOAUT yBesuueHne 7T, (peppUMArHUTHBIX 3epeH
M paspyllieHHe MepBHUHOH OCTATOUHOH HAMarHHUYeHHO-
CTH TepMoocTaTo4yHOH npupoasl. OnHako Ha ob6pasuax
MCCJIeIOBAHHON HaMH KOJIJIEKIMU [4] ueTKoro ymeHb-
meHust [, ¢ poctom Touku Kiopu o6HapykeHO He ObLIO.

Ha o6pasiax ¢ BBICOKOH CTeNneHbi0 OKUCIEHHST THTaHO-
marHeTutoBbiX 3epeH (7, > 300°C) Habonanuch Kak
HU3KHe BesauudHbl [, (mpumepro 13 A/M, ob6pasiibl
[153 u [167), Tak u BBICOKHE BeJUYMHBI [, (MpPUMEpHO
68.5 A/m, 06p. [165-4). BazanbThl, 0TOOpaHHbIE BOIU3H
oTpe3KoB ocH pudTa [4], B OCHOBHOM XapaKTepH3y-
forcsi GoJiee BbICOKMMH BesnununHamu [, (o6p. [166-4,
[157, 1168, I, = 67.1-107.9 A/m), Hexenu 6Gasab-
T, oToOpaHHBle W3 npyrux 3o ([167, T166-1, T165,
I, = 12.3-46.8 A/m). BosmoxHo, 3TO CBsI3aHO C pas-
JUYMeM B BO3pacTe TOPOJI, a BO3MOXKHO, C Pa3jHuHeM
CTPYKTYPHOTO U (ha30BOTO COCTOSTHUS (DeppPUMArHUTHON
COCTaBJISIIOLILEH.

Kak u3BecTHO, BeJMYMHA OCTATOUHOHW HAMAarHWYeH-
HOCTU TOPOIBI 3aBUCUT OT THUMA M KOHUEHTPALUH
B Hell (hepPUMaTHUTHBIX 3epeH, a TaKyKe HX Pa3MepoB.
CreneHb COXPAHHOCTH MEPBUYHOU [, 3aBHCUT OT OKHC-
JIeHUs] (eppUMarHUTHBIX 3epeH, a TakXKe IPYTHX Tep-
MOJMHAMHMUYECKHX BO3lekcTBUM Ha nopony. OTHoleHNe
I,/I,s =V, B MeHbIlIell CTerneHu 3aBHCHT OT pa3MepoB
3epeH W WX KoHUeHTpauuu. Uem Gosee cTabuibHA BO
BpeMeHHU MepBUYHAS HAMAarHUUEHHOCTb [, TeM 6oJiblie
NOJKHO ObITh 3TO OTHolleHWe [7]. Bosbiine 3Haue-
HUS TapameTpa @, TakXe, BEPOSITHO, XapaKTepUsyloT
OOJIbILIYIO CTeNeHb COXPaHHOCTH nepBuuHoH [,. Ilpn
MPOTEKAHHH MPOLECCOB HU3KOTEMITEPATYPHOTO OKHCJ/Ie-
HUSI TUTAHOMAaTHETUTOB B YCJOBHSIX IHA OKeaHa, KOTO-
pble BBHI3BIBAIOT pocT Todek Kiopw, ciemyer oXuuarthb
paspylieHusi NeEPBUYHON OCTATOYHON HAMATHUYEHHOCTH
¥ yMeHbllleHUs] mapamerpa @, u oTHoueHusi I,/ls.
OnHako y CHJIbHOOKHUCJEHHBIX 006pasloB H3yUeHHOH
KOJIIEKIIHH C BBICOKUMHU T, BCTpeuasnch Kak 0Opasilsl
C HU3KUMH 3HaueHusimu Q, < 150 u I,/I,5 < 0.06 (06p.
[167 u [153), Tak U 06pasibl C BHICOKUMH 3HAUEHHUSIMU
Q. = 330-580, 1,/I,s =0.1-0.16 (o6p. [165-1, [165-4,
[162-3). 3uauenuss Q, u I,/l,s yacTu 0OPa3LOB C BHICO-
kuMu T, oKasajuch Jaxke Bbllle, UeM 3HAYEHUs] aHAJO-
THUHBIX MapaMeTpoB o6pasioB 6azansToB (Q, < 200,
I,/I,s = 0.09) ¢ manbimu 3HaueHHsiIMH ToueK Kiopu
(T, < 200°C). OueBupHO, Takoe pa3jaHyHe B Mar-
HUTHBIX CBOMCTBAaX HEBO3MOXHO OOBSCHUTH BJHSHHUEM
TOJIBKO HH3KOTEMIepaTypHOTO OKHcjeHHs. [IpudyuHbI
TaKHX 0COOEHHOCTEH MarHUTHBIX CBOHCTB 6a3ajbToB,
oToOpaHHbIX U3 pu(pTOoBOH 30HE KpacHoro mopsi, Be-
POSITHO, HaJ0 MCKATh B Pa3JUYMU TePMOIMHAMHUECKHX
yCJIOBUH 0OpA30BaHUS U IBOJIOIHH OTHEJIbHBIX OJOKOB
3eMHO# KOpPbl B 3TOM paiioHe, BO3pacT KOTOPHIX He Tpe-
Bbiraet 1 mud Jjiet [1]. B paGore [4] Gbli0 BbicKa3zaHO
NpenoNoKeHe, 4To 6a3abThl C BBICOKOH CTeNeHbIO
OKHCJIEHHS] THTAaHOMAarHeTHTOBBIX 3epeH M BBICOKHMHU
BeJUYHHAMU [, U Q, HCOBITAnu in Situ MOBBILIEH-
Hble TepMOIHHAMHUeCKHe BO3IeHCTBHS (TeKTOHUYECKHe
HarnpsoKEeHHs, pasorpeB W Ap.). TpymaHO OOBSICHHUTH
cjlydad, KOrJa HeKOTOpble 00pasiibl 6a3ajbTOB C HU3-
KUMH T, (HU3KOH CTeMeHbI0 OKHCJIEHHUST) UMeJU HU3KHe
Besiuaunbl I, Q,, I,/ls, a 06pasiibl ¢ BBICOKUMU T, —
BbICOKHe Beauuusbl [I,, Q,, I,/ls. BosmoxkHo, 3TO
CBSI3aHO C Pa3JjU4yUeM B COJIEPKAaHWU TUTAHA B THTaHO-
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MaTHETHTOBBIX 3epHaX, TaK KakK OoJbllire BeJUUHHBI T,
MOKHO OOBSICHUTH He OOJbIIeH CTEeNeHbI OKUCJEHHUS,
a MEHbBIIUM COJEepKAHHEM THTaHAa W TOTAA YaCTUUHO
MOXKHO OOBSACHUTHL GoJblline BeJUYUHb I,, Q,, I/l .

BenenctBrue 3toro Hamu OBLT TPOBENEH COBMECT-
HBI aHaJu3 pe3y/lbTaTOB HCCJIENOBAHUS MATHHUTHBIX
M T'e0JIOTO-TeOXMMHUYeCKHX CBOHCTB KOJIJEKIHH 06pas-
0B 6a3a/JbTOB KPACHOMOPCKOTO PH(TA C LeJbl0 yCTa-
HOBJIEHHST 0COOEHHOCTeH WX 00pa30oBaHHS W COOTBET-
CTBEHHO 0COOEHHOCTEH BOJIOIHH 3eMHOH KOPbI B 3TOM
paiione.

IleTpoxumMuyecKie XxapakTepUCTHKU 00pPa3oB
6asaabtoB KpacHoro mops

[To meTpo-reoXuMHUeCKHM JAHHBIM KOJJIEKLIHIO 00-
pasuoB 06a3aJbTOB KPacCHOMOPCKOro pH@Ta, 0TOOpaH-
HbIX B paione 17°568 c.m. u 40°04’ B.1., MOXKHO pas-
NeNuTh Ha JBe rpynnsl (Tabauua). Haubosee mosonbe
6a3asbThl BCKPBIBAIOTCS HEMOCPENCTBEHHO B 3KCTPY-
3MBHOH 30He, TaK KaK OHHU MPAKTHUECKHU He MepPeKpPBIThI
ocaiKkaMH HWJIM caabo MPUMOpPOLIeHbBl MUMH. DBasanbTel
BTOPOM, MPEINOJNOXKUTENbHO 60siee «IpeBHEH» T'PYIIIBI
00HAXKAITCS MO 00€ CTOPOHBI OT LIEHTPAJNBHOU SKCTPY-
3UBHOH 30HBI U NePeKphITH 0oJiee 3aMeTHOH TOJILIeH
ocankos ot 20 cm 10 1 M.

OCHOBHBIMM MOKAa3aTeNsIMA H3MEHEHHOCTH MOPOMIbI
SIBJISIIOTCSI COMepKaHHe B Hel BOIbl U CTeleHb OKHCJe-
HUSI CTEKJa W BKPaMJEeHHUKOB, YTO OTPAXKaEeTCs B MOSIB-
JIEHUW BTOPHUYHBIX MUHepasoB [2]. [leTporpaduyeckie
HaOJ/II0fleHUST He YCTaHaBJIMWBAIOT HAJIUYHUS TAKUX MHUHE-

panoB. Cozep:KaHHe BOABI B 6a3ajbTaxX He TPeBBIIIAET
0.45 wmac.%, 4TO XapaKTepHO [Jsi BCEX CBEXHX TO-
JIEUTOB IIeHTPaJbHBIX UacTed PU(PTOBBIX 30H OKEaHOB.
O61mast crenedb OKHCIeHHs F, BblpakeHHasi OTHOIIIe-
nueMm Fe3* /S Fe, B 6asambrax KpacHoro mopst B cpen-
HeM coctapisteT 0.13. CraTucTHyecKHil aHANIN3 CTEKOJ
OCHOBHOTO COCTaBa M3 PU(MTOBBIX 30H MHUPOBOTO OKe-
aHa [8] maer cpemHIO BEJHUHHY 3TOTO OTHOLIEHWS,
paBayto 0.12 +0.02, T.e. oun upentuuHsl. CreneHb
TAaKOTO HM3MeHEHHsI 3aBUCUT OT BPEeMEHH 3KCIO3HIIMU
6a3aJbTOB Ha TIOBEPXHOCTH pa3fiesa MOpPoLa-MOpPCKasi
Boma (0caloK, HachillleHHbIE Bomoi). B Takom ciyuae
Oosee npeBHHe 0a3aJbThl BTOPOH TPYNNBEl [OJXKHBI
ObITh GOJlee OKHUCJEHHBIMH, HeXeJu 6a3ajbThl 3KCTPY-
3MBHO# 30HbI (nepBas rpynna). OnHaKo Ha caMoM jeJe
HabmonaeTcs oOpaTHast TeHAeHUHMs. BasanbTsl nepBoit
TPyMnbel Npu OavHAKOBOM copepxkanuu HoO wumetor
GoJiee BBICOKYIO CTeNeHb OKHCJIEHHOCTH (BepxHee T0-
qe Ha puc. l,a; tabauua). B Ttakom caydae mpen-
CTaB/IsIeTCSl, UTO OKHCJIEHHOCTb 06a3a/jbTOB SIBJISETCS
MepPBHUHBIM MPOLECCOM, CBSI3aHHBIM € O0COOEHHOCTSIMHU
KPUCTA//IM3aLMH PACIJIABOB Ha PA3HBIX 3Tanax ero
MOCTYTIJIEHHST K MOBEPXHOCTH. MOXHO TpennoioKHUTh,
4TO mMepBble OoJsiee paHHHME MOPLUHM MarMbl MOCTYTIa-
JU BBEPX B YCJOBHSX HayaJbHBIX 3TANOB paCTsKe-
HUST KOPbI, KOTJla CHUCTeMa MarMaTHYecKHX KaMmep elle
OblTa B COCTOSIHMM HEMOJIHOH OTKPBITOCTH H B HHX
npeo6sagaia BOCCTAHOBUTE/bHAS CPefa. 3aCTOHHOCTh
MarMaTHuecKHX KaMep B 3THX YCJOBHSX MPHUBOAMJIA
K JAd(ppepeHINalNN pacliaBa. ITO XOPOLIO BHIHO

Feoxumuueckue xapakrepuctuku (B Mac.%) 6a3anbToB KpacHOMOpcKoro pudra Ha 18° c.mi.

Tun Ne 06p. TiO, FeyO4 FEO FeyO3+FeO H,O F, % N, %
1-& [159-1 x 0.84 1.64 8.80 10.44 0.22 16 13.9
[159-2 x 0.88 3.04 7.72 10.76 0.44 28 5.8
[153-1 x 1.14 1.45 9.87 11.32 0.30 13 11.8
[153-4 x 1.20 2.84 8.62 11.46 0.26 25 4.3
[162-1 x 1.09 1.35 9.87 11.22 0.45 12 49
[162-2 x 0.89 2.40 9.16 11.56 0.29 21 —
[162-3 x 1.04 0.55 10.59 11.14 0.28 5 3.0
[170-2 1.12 1.83 8.99 10.82 0.26 17 2.0
2-# [167 x 1.30 0.55 10.77 11.32 0.22 5 6.3
[161-1 1.30 1.65 9.69 11.34 0.45 15 —
[171-3 1.20 1.35 9.51 10.86 0.33 12 11.4
[168-2 1.50 0.95 10.77 11.72 0.39 8 5.0
[165-2 x 0.78 0.85 7.90 8.75 0.15 10 15.0
[165-3 x 0.90 0.56 8.51 9.07 0.13 6 —
[166-1 x 1.30 0.63 10.34 10.97 0.43 6 2.7
[157 0.84 1.93 7.00 8.93 0.25 22 11.7
[172-5 1.14 1.15 9.69 10.84 0.22 11 1.9
[TpuMeuaHue: X — 06paslbl U3 MpeanoJaraeMbX 30H TPaHC(OPMHBIX CMeIleHHH; F = %,
N — cTemeHb pacKpuCTa/JIM3alUM (CyMMapHOe KOJMYeCTBO BKPAIJIEHHHKOB IJ1aTHOKJa3a,

OJIMBHMHA W MHPOKCEHa TpeX reHepalui, %).
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Puc. 1. TeoxuMuueckre NaHHBE: @ — COOTHOIIEHHE MEXIY CTeleHbl0 OKUC/IeHHsi (Ga3anbToB F U co-

NepKaHHeM BOJIbl B HUX; 6 — cooTHomeHue Mexny comepxanuem TiOp u comepxkanuem (Feo O3+ FeO)
B 06asasbrax; o — o0pasibl 1-ro Tuma;, e — obOpaslbl 2-ro TUMAa; X — 00paslibl U3 MpPeANoJaraeMbiX 30H
TpaHC(HOPMHBIX CMeIleHUH

Ha rpaguke TiOo-(FeoO3 + FeO) (puc. 1,6), rme
TOUKH aHa/130B 6a3a/bTOB BTOPOH TPYMNbl 006pasyioT
IBa PasWYHbIX M0JI, OCOOEHHO PE3KO OTIHYAsiCh MO
conepxkanuio TiOy. [lo Mepe yBennueHHSI pPacKpbITHS
pudTa MarMOBHIBOASIIAS CHCTeMa CTAHOBHUJACH BCe
6oJiee OTKPBLITOH, UTO TIPUBOMAHUJIO K YBEJHUEHHIO B HEl
MOTeHIMaNa KHUCJIopoja. IDTO B CBOIO oOuepenb 00y-
CJIOBUJIO OOJIBLIYIO CTeNeHb OKHCJIEHHOCTH 6a3asbToB
MepBOH TPyIIHL.

B uesoM mo meTrpoxMMHuecKHM MAaHHBIM Bce Oa-
3aJIbThl KPACHOMOPCKOTO pU(Ta B HCCIeyeMOM patioHe
SIBJISIFOTCSI COBEPIIEHHO CBEXHMH C TOUKH 3pEHHS H3-
MeHEeHHOCTH UX cybcTpara.

ConocTtaBieHre MarHUTHBIX U neTpo-
F€OXUMHUYECKHUX XapaKTEePUCTUK 0a3aJbTOB

OueBUIHO, YTO MarHUTHBlE CBOHCTBa (eppUMar-
HUTHBIX MHHepaJsoB, BXONSIIMX B COCTaB 0asaJbra,

NIOJIKHBI OBITh MeHETHUECKH CBSI3aHbl C KOHIEHTpalne#
OKHUCJIOB THUTAHA U KeJie3a B MOPOJE, CTENeHbI0 OKHC-
Jenus: 6asajbra (Tabauua).

Kak wusBectno [9], touka Kiopu T, Turanomar-
HETHTa, BXOASIMIEr0 B COCTaB 0a3a/bTOB, 3aBUCHT OT
CTEeNeHU ero OKUCJeHHUs W COJep:KaHWsi B HeM THTaHa.
OnHako §IBHOU KOppeJsiLUK MeXJy CTeleHbl0 OKHCJe-
Husi F u3ydeHHBIX 00pa3ioB 6a3adbTOB U UX TOUKOH
Kioprn Hamu He 06GHapyKeHO.

Bricokyto Touky Kiopu wumesu ¢eppuMarHuTHbIE
3epHa 0a3a/lbTOB KaK C HHU3KOH CTeNeHbl0 OKHCJIeH-
Hoctu (o6pasubl cranuui [162-3, [165 u [167), Tak
¥ ¢ BbicOKOH (obpasusr cranuuii [157, 153, 1159-2).
O6pasupbl co cpeiHed CTeneHbI0 OKHCJIeHHs Gazasbra
UMeJsid, KaK npaBujo, HU3kue Touku Kiopu. He obHa-
py»KeHa TaKxke KOppeJssinusi Mexny T, U comep:KaHuem
OKHMCH THTaHa B 0aszanbre (puc. 2,6). Taxoe Heco-
OTBETCTBHE MOXKET OBITh CBSI3aHO C OCOOEHHOCTSIMH
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Puc. 2. Temnepatypsl Kiopu T, 6a3anbToB ¢ pasJsinu-
HOW cTemeHblo Okuc/IeHUss F (@) U OTHOCHTEJNbHBIM
conepxkanueM TiOq (6)

(hopMHMpOBaHHNS MarHUTHBIX CBOHCTB 6a3aJbTOB B 30HaX
TpaHcHOPMHBIX cMelleHud. Kak BUAHO W3 puc. 3, 3TH
30HBI JIOBOJILHO XOPOLIO HAEHTH(DUIHUPYIOTCS MO0 0CO-
6ennoctssM ATTI — HanMuMio UCKaXKeHHH B CTPYKType
usonnHam moxyssi ATTI. Takoe uckaxkeHHe CBsI3aHO,
BEpOSITHO, C TeM, YTO 06as3ajbThl B 3THX 30Hax (00p.
[153, I162-1, -2, -3, 1165, I166-1, [167) ucoeitTasu
BO3/IeHCTBHE MOBBILIEHHBIX TEPMOIHMHAMHUECKUX (haK-
TOpoB. BcerencTBHe 3TOr0 CKOPOCTh OKHCJ/EHHUS THTa-
HOMarHeTHTa B HHUX TOCJe BO3[eHCTBUS CIBHUTOBBIX
Hanpsokenuit morsia Beipact [10]. CienyeT oxKupats,
4TO W APYrHe MarHUTHBIE CBOHCTBA 06a3a/bTOB, OTO-
OpaHHBIX M3 3THX 30H, OYAYT 3aBHCETb HE TOJBKO OT
CKOPOCTH OXJIaXK[IeHHUsl JIaBbl U YCJIOBHH 00pa3oBaHHUs
TUTAHOMArHETHUTA, HO TaKKe U OT TEPMOIMHAMHUYECKHX
BO3[I€MCTBUU B TeueHHe IOCJeNYIOLleld reoJIorHYecKou
HCTOPUH. DTO HAXOOUTCS B COOTBETCTBHM C T'€OXHU-
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Puc. 3. Kapra aHoma/nbHOro MarHutHoro moJs. Ha-
HeceHbl JIMHWUM W3oauHaMm B HT, oTpe3kH ocH pudTa
U MecTa oT6opa 06pasLoB 6a3ajbToB

MHUYECKHMH [AHHBIMH, COIVIACHO KOTOPBIM 0a3aJbThl,
oToOpaHHble M3 30H MpeANoJaraeMbiX TpPaHCHOPMHBIX
CMelleHHH, SBISIOTCS Oosiee «IPEeBHHMH» H, CJIel0Ba-
TeJbHO, MOTJIM TOABEPraThCsl TEKTOHHUECKUM BO3JeH-
CTBHSIM.

Beite 6b1710 0TMEYeHO, YTO BeJIMYMHA HaMarHW4yeH-
HOCTH MOPOJ, MPOMOPIHMOHANbHA KOHIEHTPAHH B Hel
MaTHUTHBIX 3epeH. TakKyKe H3BECTHO, UTO BeJMUYHHA
TE€PMOOCTAaTOUHOH HAMAarHW4eHHOCTH pacTeT C yMeHb-
[LIeHHeM pas3MepoB 3epeH U POCTOM HMX KOIPLHUTHB-
woil cusibl [11]. CiemoBaTesibHO, HOPMHUPOBAHHAST €CTe-
CTBEHHAsl OCTATOYHAsl HAMArHUUYEeHHOCTb TEPMOOCTa-
TOYHOU MPHUPOJLI, OnpenessieMast Kak otHowenue [/,
rie [ — HaMarHM4eHHOCTb HACLIILEHHUS, He [0JIXK-
Ha 3aBHCETb OT KOHUEHTPaUWH (PeppUMArHuTHBIX 3e-
pPeH U [OJKHA PacTH € POCTOM KO3PLUUTHUBHOH CHJIBI
6asanbTa. Takyl 3aKOHOMEPHOCTb CJeNyeT OXKHIATh,
ec/u OoJibllasi 4acTh MEPBUYHOM OCTAaTOUYHOM HaMar-
HUYEHHOCTH coxpaHeHa. Kak BumHo u3 puc. 4, njs
Gosblllell YacTW HCCIeN0BAaHHBIX 00pa3loB 0a3ajbToB
¢ HU3KUMH Toukamu Kiopu HabiomaeTcss yBeaudyeHHe
HOPMHPOBAHHOW €CTeCTBEHHOW OCTAaTOUHOM HaMarHu-
YeHHOCTH C POCTOM HX KO3PLUHWTHBHOH CcHJbl. B 3Ty ke
3aBHCHMOCTb YKJanblBaloTcss o6pasisl [165-4, T165-1
u [I57 ¢ moBbIIEHHBIMM BeJHUHHaMH ToukH Kiopu
(T, = 257-384°C). Kak BumHOo u3 puc. 4, Oblia 00-
Hapy>XeHa Tpymnna o6pasioB, 06JafAUUX MOBBIIIEH-
HBIMM 110 CpaBHEHHIO C o0pasliaMH [epPBOH TpyIIbI
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Puc. 4. HopMupoBaHHast eCTeCTBEHHAs] OCTATOUHASI HAMAarHHYEHHOCTb [,/[s 0OpasioB, HMEIOIIUX Pa3JInd-
Hble BEJIMUHMHBI KOIPUUTHUBHBEIX cul H, u temneparyp Kiopu T

BeJIMYMHAMH KOIPLUHUTHBHON CHUJIBI U MOHMKEHHBIMU Be-
JIMYMHAMU HOPMHPOBAHHOU €CTECTBEHHOHW OCTATOUYHOU
HaMarHuueHHOCTH. MoXXHO chesaTh BbIBOJ, UTO Tep-
BUUYHAsi OCTATOUHAsi HAMAarHWYEHHOCTb 3THX 00pa3IoB
3HAUMTeJbHO paspyiieHa. ConocTaBjaeHe TUX JAHHBIX
¢ pacnpenesenueM ATTI u reoXUMHUUYeCKUMH NaHHBIMU
MOKa3bIBAET, UTO 00paslibl 3TUX 06a3aJbTOB OTOOPAHBI
M3 TpeATioNiaraeMblX 30H TPAHC(OPMHBIX CMeIleHNH.
KospuutrsHas cuna, KoTopasi 3aBUCUT OT Pa3MepOB
3epeH, BHYTPEeHHUX HaMpsi>KeHUH 1 f1eeKTOB KpUcTasl-
JINUECKOU pelleTKH, IJs 06pa3ioB, OTOOPAHHBIX U3 30H
MpeanosaraeMelx TPaHCHOPMHBIX CMelleHHH, NMeeT OT-
HOCHUTEJIbHO BbICOKMe Besuuunbl H, = 30 = 75 wmTa
u Manble kg < 1072, Toc/ie HarpeBa ux B 1aGOPATOPHH
no 600°C nabmonanoch yMeHblIeHHe KOIPLHUTHBHOH
CHUJIBI, CBSI3aHHOE, BEPOSITHO, C OTXKHI'OM BHYTPEHHHX
HalpsiKeHUH, B TO BpeMs Kak Ha obOpasuax 0as3a/nbToB
M3 «CMOKOHHBIX» 30H (00pasibl 1-i rpymmel) KOIPILU-
THBHAasi CMJIa B OCHOBHOM PACTeT M0CJe aHAJOTHUHOTO
naboparopHoro BosmeiicTBus (puc. 5). Takasi xe 3ako-
HOMEpPHOCTh HabJI0gasach HAMU paHee Ha 0a3ajbTax
13 passoMHbIX 30H Atnmantuku [12-14]. B pa6ore [15]
co001Ia/M0Ch O MOBBILIEHHBIX BEJIMYMHAX MOCTOSHHBIX
MaTHHUTHOH BSI3KOCTH S,gy 06a3a/bTOB, 0TOOPaHHBIX W3

pas3JoMHBIX 30H. MceenoBaHusi MarHUTHOH BSI3KOCTH
006pa3ioB 06a3anbTOB, OTOOPAHHBIX K3 30H IMPEIo-
JlaraeMbIX TPaHC(POPMHBIX CMeENIeHHE KPacHOMOPCKOTO
pudra [16], mokasasu, UTO MOCTOSIHHAST MArHHUTHOH
BsizkocTH S, Takux ob6pasuos ([165, 167, [159) umeer
noBbiieHHble BennunHbl (0.72-1.88 mTa) (puc. 6). O6-
pasibl, OTHECEHHbIE K Ipymne 1, UMe/jd HU3KHe BeJu-
YUHBl MarHuTHOH Bs3kocTH oT 0.08 mTa mo 0.25 mTa.

Eciu npoaHann3upoBaTh CBsI3b MeXIY BeJUUHHON
V, ¥ CTemeHbl0 OKUCJIEHHS THTaHOMarHeTHTa HCCJe-
IOBAaHHBIX 00pasloB 0a3aJbTOB, TO MOXHO OTMETHTb,
4TO Ha 00pasilax ¢ caMoi HM3KOH CTerneHbl oxHOMa3-
HOTO OKHCJIeHUs] mpsiMod cBs3u mexay V, u T, Her,
a HalgromaeTcsi HeKOTOpwl pasbpoc V., cBsi3aHHBIN
B OCHOBHOM C TOBBIIIEHHOH MArHUTHOH JKECTKOCTBIO
(beppUMarHUTHBIX 3epeH [4]. DTo moaTBEPKIAETCS yBe-
JUYeHreM HOPMHDPOBAHHOU €CTEeCTBEHHOH O0CTaTOYHOM
HAMarHU4eHHOCTH C POCTOM KOIPLUTHBHOH CHJIBI 3THX
obpasuos (puc. 4). Ha oOpasuax ¢ BBICOKOH cTe-
MeHbI0 OKHCJIEHHsI, OTOOPaHHBIX B OCHOBHOM H3 30H
TpaHC(OPMHBIX CMeIleHnH, Takxke HaOJIONANHNCh KaK
BBICOKHE BeJUYMHbI V,, Tak W HU3KHe. Huskue 3Ha-
genusi V, MOXHO OOBSICHUTDH paspylieHuem [, in situ
Mofl eHCTBUEM TeKTOHHMUECKHX HAMpPSKEeHHH, a TaKkKe
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Puc. 7. Mepa ¥3MeHEHHOCTH eCTeCTBEHHOM OCTaTOYHOH HamarHuueHHoctd V, = I,/[; o6pasios ¢ pasiny-
HBIMH TeMmmepaTypamMu OjokupoBaHusi 1. IIyHKTUpDHBIMU JUHUSAMH 0O03HAYEH HHTEPBAJ OJOKHUPYIOMIUX
TeMIepaTyp o6pas3uoB 3-d Py

IOTIOJIHUTEJNbHEIM paspyiieHueM [,, 06yCJOBJIeHHBIM
6oJiee BBICOKOH CKOPOCTbIO ORHO(A3HOTO OKHCJEHHS.
Ha Bo3moxHOCTBH 3TOr0 yKasbiBajsoch B padore [10],
rae OblJIO MOKa3aHO, 4TO YCHJIEHHIO Tpollecca OKHC-
JIEHUS] TUTAHOMArHEeTHUTa CIOCOOCTBYIOT CIBUTOBBIE Ha-
MPsSIKEHHSI.

Bricokue Beauuunssl V., a Takxke orHoweHus [,/
Ha obpasuax [165, B KOTOpPBIX TepOMarHHTHEIH aHa-
JIU3 TOKa3aJ Hajudyue ABYX (hpeppUMarHUTHBIX a3,
BEPOSITHO, MOXKHO OOBSCHUTH TE€M, UYTO 0a3aJbThl BO
BpeMsi CBOEH 3BOJIIOLHUH TOABEPIVIUCh He TOJBKO BO3-
HNEeUCTBHIO TOBBILIEHHOTO NaBJEHHS, HO U BO3IEHCTBHIO
MOBBIILIEHHOH TeMrepatypel. B pesynbraTe Ha obpas-
ax Morja o6pa3oBaThCsi BTOPUUHAS TEPMOOCTATOUHAS
HaMarHHUeHHOCTh y»Ke Ha OKHCJeHHOH (ase. Bricokne
3HAUeHHsl eCTeCTBEHHOH 0CTaTOYHOH HaMarHHUeHHOCTH
006pa3noB ¢ AByX(a3HOU (eppUMarHUTHOH Qpakuuei
MOXHO Takye OOBSCHUTb TeM, UTO MpH 06pasoBa-
HUHU BTOPUYHOH BBICOKOTEMIEpaTypHOU (ha3sel, 6JIU3KOH
K MarHeTHTy, Ha Hell Moryia o0pa3oBaThbCst BTOPHYHAS
XUMHAYecKass HAMarHHUeHHOCTh, KOTOpasi B CyMMe ¢ ua-
CTHYHO pa3pylIeHHOH MepBHUHOH [,; HHU3KOTeMIepa-
TypHOH (ha3oil naer Bbicokue 3Hauenus V, u [I,/[;
(puc. 4 u 7).

3akJroueHue

M3 aHanusa pe3ysnbTaTOB MarHUTHBIX UCCJEIOBAHUN
C/JIelyeT, 4YTO Yy MAarHUTHBIX MapaMeTpoB 06a3a/bTOB

pudToBoil 30HB KpacHoro Mmopsi HaGmoaroTCs MLIU-
pPOKHH pa3bpoc BeJHYMH M CJIOXKHBIE COOTHOLLIEHHS
MeXIy HHMH. DTO COOTBETCTBYET pe3yJbTaTaM TeOXH-
MHUYECKHX HCCJeNO0BaHUH, KOTOpble CBUIETEJIbCTBYIOT
0 HAJHUWW [ByX 3TanoB 06pa3oBaHusi 0a3ajbTOB pud-
TOBOK 30HBI KpacHOro mopsi, OTJIMUYAIOLIUXCS Pa3Jny-
HOH CKOpPOCTBIO TIOCTYIJIEHHSI MarMbl U COOTBETCTBEH-
HO pa3JIMYHBIMH OKHUCJHUTEJbHO-BOCCTAHOBUTEJbHBIMU
YCJIOBUSIMH.

Ha 6asanbrax ¢ HeOOJbLIMMH BeJudyuHamMu 1, Ha-
OJIt0faeTCsT KOPPesIsILiUS MeXKAY MarHMTHBIMU M T'eOXH-
MHYeCKHMH XapaKTepucTHKaMu 6a3anbToB. OcobeHHO-
CTH MaTrHHUTHBIX CBOHCTB 6a3a/ibTOB, 06Pa30BABIIHXCS
Ha mepBoM 3Tarne (¢ OOJbIIMMH T.) H, CleloBaTe/b-
HO, OoJlee IpPeBHUX MO OTHOLIEHHIO K 0asa/jbTam,
00pa30BaBIIMMCSl Ha BTOPOM 3Tarne, MOTYT ObITb 00b-
SICHeHBl HaJHuMeM B pU(PTOBOH 30He obOsacTel, Tne
MOPOABI B TIpOllecce CBOEH 3BOJIIOLMK MOIBEPrajucCh
TEKTOHUYECKHUM BO3JeHCcTBUSIM. MarHUTHBIMM MeTofa-
MU BBISIBJIEH Y4YaCTOK TPAHC(HOPMHOTO CMeIleHHsl, TJe
MOPOABl WCIBITAJMM HE TOJIbKO BJIHMSIHME MOBBILIEHHBIX
[NABJeHUH TEeKTOHWYECKUU MPUPONbI, HO U BTOPUUHBIN
pasorpes U MpuoOpe/ M BTOPUUHYIO OCTATOUHYIO Hamar-
HUYEHHOCTb. BeposTHO, 3THUMHU 0COOEHHOCTSIMH MOXKHO
OOBSICHUTD CJIOXKHYIO CTPYKTYPy aHOMaJbHOTO reoMar-
HUTHOTO TOJISI B 3TOM PEruoHe.

Takum o06paszom, (OpMHUPOBAHKWE TOPHBIX TOPOJ
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B pudroBoil 30He KpacHoro mopst siBjsieTCsl JTOBOJIb-
HO CJIOXKHBIM, OHO XapaKTepH3yeTcsl HeOAHOBPEMeHHO-
CTbIO MarMOW3BepKeHUsI, MOBBIIIEHHBIMH TEKTOHHYe-
CKMMH HaTIpsiKEeHUSIMH U BTOPUYHBIMU Pa3orpeBaMH Ha
HEKOTOPBIX yUaCTKaxX 30HBI, UTO MPHUBEJO K CJIOXKHOCTH
M HEOJHOPOAHOCTH MArHUTHBIX CBOWCTB HCCJeNOBaH-
HbIX 023a/1bTOB.

Pa6ora BeIMOMHEHA TpH (PUHAHCOBOM MOMIEpPKKE
PODU (rpanter 05-05-65053, 07-05-00783-a).
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