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®opMHpOBAHHE KOHTHHEHTANBHBIX PU(TOB CO-
TIPOBOXJIANOCH IECTPYKIMEl CHATYecKoro (yraa-
MEHTa H BHEJPEHHEM B BEPXHIOIO KOPY OrPOMHBIX
005EMOB  OCHOBHBIX-YIIBTPAOCHOBHBIX PACIUIABOB,
_pa3H000pa3Ke KOTOPBIX 3aBHCENO OT COCTaBa acTe-
HOC(EPHOTO HCTOYHMKA, IMTyGHHbI [eHEPALMH Marm
H MOIIHOCTH 3¢MHO# KOpBI. B HeGombIIoM Kommde-
CTBE CPEJIH MarMaTHYECKHUX MOPOJ| PHTOB MPHCYT-
CTBYIOT JIALUThI, PHOTHTBI M MX HHTPY3UBHbIE IKBH-
BJICHTBI, 00pa3’0BaHHE KOTOPBIX CBS3bIBACTCA C
y4acTHEM B NETPOTEHE3NCE BELIECTBA BEPXHHX Yac-
Teit mTocepsl.

BnaronpuaTHEIM 0GBEKTOM IS HCCIE[OBAHNS
TPOLECCOB  MAHTHITHO-KOPOBOTO  B3aHMOJEHCTBHS
npi  opmuposarun Iledenrckoro maneopugra,
PACIONIOXEHHOrO B CEBEPHOI yacti Banrtmiickoro
LLIHTA, SBISIOTCS apXelicKue NOpofibl ero dyHamMeH-
Ta, BCKPBIThIE pa3pe3oM Kombckoil cBepXriyGokoit
ckBaxuubl (KCI'C) Ha rmyGunax 6842-12261 M.
B oT/muume 0T MpHIOBEPXHOCTHBIX aCCOLHALHIL T10-
ponbl apxeiickoro kommiekca KCI'C nHTEHCHBHO
H3MEHEHbI MPOLECCaMH NPOTEPO3OMCKOTO Marma-
TH3Ma H METAacOMaTo03a, CBA3aHHbIMH ¢ hOpPMHPO-
sanneM [Tevenrckoit crpyktypsl. K ux uucay or-

__4OCATCS: BHENPEHHE MHOTOYHCIEHHBIX TENl OCHOB-

, HOTO COCTaBa, DETPECCHBHBIN MeTaMopdusM K
TPaHATH3AIKS TIOPOJT, a TAKKe 00pa3oBaHAE HHTPY-
3UBHBIX T€J IOCTCK/IA/I4AThIX [PAHHTOB.

AM¢ 160 1uT L IToposbl OCHOBHOrO cocTaBa,
TE/ICTABIICHHBIE B HACTOSIEE BPEMS PasHOOGpas-
HbIMH aM(HOOIHTAMH, COCTAaBAAOT OKomo 30%
o6bema apxefickoro kommiekca KCI'C. Yx mpeo6-
najaronas yacth (280%) OTHOCHTCS K OpOfiaM faii-
KOBO# (halliH, KOTOPIME GbITi 0GPa30BaHbI, BEPO-
STHO, OJIBOJIAAIIINE KaHabI 1711 3¢ dy3uBos [Teuerrn.
OBoMIoNHs COCTaBa NOCTENHAX ONpEReNsIach cMe-
HOH aHJIe3UTO-6a3aIbTOB, TPAXHAHAE3UTO-0a3aMb-
TOB M TPaxu0a3anbToB (MAspBUHCKAsA M MHPTTHSpP-

Teonozuyeckuii uncmumym Koabckozo Hayurozo yenmpa
Poccuiickoii Akademuu nayk,
Anamumbt Mypmarckoii 061,

BHHCKas CBUTBI) TONEUTOBbIMH (a3ajbTaMu, Ga3aib-
TaMH # hepPOMHKPHT-6a3aIbTaMH 3aMO/SPHAHCKOM
H MaTepTcKoil cBuT [1].

Tlo HopMaTHBHOMY COCTaBy aM(hHOOIHTBI Jaiiko-
BOIt (haIl} COOTBETCTBYIOT OJHBHHOBBIM HIIH KBap-
LEBBIM TONEUTAM C YMEPEHHO (PAKIHOHHPOBAH-
HbIM pacnpefienerneM P33 npu noeblmeHHOM co-
JiepXanuy nerkux nanTanouos ((La/Yb), = 4.6-6.9,
puc. 1). OT o6orameHHbIX PEIKO3eMENbHbIMA 3JTe-
MenTamu Gasaneros TH2 apxelickux 3eneHOKaMeH-
HBIX T0SICOB [2].OPOfIbI AAlKOBOM (haiun OT/IHYa-
10Tcst Gonee BBICOKHMH cofepxanmsimi P33, Fe,0;,
TiO,, V u NOHIXeHHbIME KOHUeHTpatusmMi MgO n
Cr. Cpenu Metaachysusos Ileverrn o copepka-
H0 P3D 1§ IpyruX pefiKux a/MeMeHTOB Haubonee
cxonblil coctaB ¢ ampuGomuramn KCI'C umeror
MENaHOKPaToBble 6a3albThl 3aMONAPHUHCKON CBHU-
ThI H TPaXu6a3a/bThl TAPTTHAPBUHCKON CBUTBL. B TO
Xe BpeMsl NIOCNE/IHHE XapaKTepH3yIOTCs NOBbILIEH-
HbIMHA KORUEHTpamusamu Al,O;, Na,O i nOHIKeHHbI-
ma — CaO u MgO npu 6:u3kux ¢ ambuGomuTamu co-
nepxannsx SiO,, 4TO MPOTHBOPEUHT MPEANONOXKE-
HHIO O TMPOHMCXOX/ICHMH U3Y4YEHHBIX aM(pHOONHTOB
NaiikoBol (haiuu W 6a3a’bTOB MHPTTHSPBUHCKOM
CBUTBI NPH JHG(EPEHIHALMA EHHOTO PAcIIaBa.
HanGonee cxopubl mo cocTaBy ¢ amgpuGomuTamu
KCI'C 6asanbThl 3amONAPHAHCKOM CBHTBI, (hOpMH-
POBaBIIHECS. M3 OTHOCHTENHHO MAJIONIyGHHHOTO
JIENIETHPOBAHHOT0 MAHTHIHOTO HCTOYHHMKA C BO3-
pactom okono 2.1 mipp. ner [1].

Apxeiickue aM(pHGOTHTEI 06paMICHHS! CKBAXH-
Hbl H aHaNormyuele nopops! B paspese KCI'C mo
HOPMATHBHOMY COCTaBy COOTBETCTBYIOT IJIaBHBIM
00pa30M OUBHHOBBIM TOJNEHTAM M B MEHBIIEM KO-
JIYECTBE — MIENOYHBIM (a3abTaM i KBapLeBIM TO-
nenraM. AM(HOOMATEI XapaKTEPH3YIOTCS NOHH-
KEHHBIMH KOHI|EHTPAIUSMY JIETKUX JIaHTAHOUJIOB H
nosnoruM pacipepienernemM P33 ((La/Yb), =0.7-2.0),
9eM PE3KO OTIHYAKOTCS OT MPOTEPO3OHCKAX aMpu-
6GomutoB B apxeiickoM Komiiekce KCT'C, Ho cxopsbI
¢ THI - nanGonee pacnpocTpaHEHHbIME Ga3anbTa-
MH apXeHCKHX 3e/IeHOKaMEHHBIX NOSICOB [2] i ¢ Toie-
HTOBBIMH 0a3a/IbTaMH COBDEMEHHBIX 30H CyOIYKIIHH
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Puc. 1. HopmupoBarHEI€ K XORIPHTY (a) # NPUMATHBHOI MarTaH (6) KORUERTpamH P33 H PeIKUX 3NeMeHTOB B ampuGOmH-
Tax faiikosoit dauun KCI'C (06p. 31375, 36582, 44369-2, 42167). TH2 — ToNenTbI apXeiCKHX 3e1€HOKAMEHHBIX TIOSCOB [2],
ampuGomaThl AR, ~ cpejHmit CcTaB aMpHOOIHTOB OKpyxXKeHns ckBaxutbl. O6p. 3173, 13082, 18761, 21846 — GasansTsi co-
OTBETCTBEHHO MATEPTCKOI, 3aNI0NSPHHHCKOM, MUPTTHAPBHHCKOI H MasipBHHCKOI cBHT [leyenrckoit cTpykTypbi. IIM — npu-

MHTHBHas MAHTHS.

[3]. Mckmouerne cocTansior aMpuGONATSI 00p.
107/99 u 105-2/99, o6oramennsie nerkumu P33, Rb,
Ba, Pb u Sr (puc. 2), 4ro siBnsieTcs, ckopee Beero,
Pe3y/bTaTOM MX MHTEHCHBHOH rpanuTh3amud (K,0
3.2-5.4%, Si0, 110 51.3%).

CxonerBo  achhysHBOB  IaneonpOTEPO3OHCKO
ITeyenrckoii cTpyKTYpbI ¢ aMHOOTHTAME U3 apXeii-
ckoro kommiekca KCI'C, BblsiBIEHHOE IIPH CpaBHe-
HHM COCTaBOB 3THX NOPOJ|, MONTBEPXIAETCS U NPH
u3yyeHnd B HHX Sm-Nd-H30TONHOM CHCTEMBI.
MonenbHbri Bo3pacT aM(puGOIHTOB, BbIYACIEHHbII
HCXOfIsl M3 PEIONIOKEHHS O JEIUIETHPOBAHHOM CO-
crae MaHTHH pernona (Tyy(DM), cocrasmsier 2.16—
2.33 mrpp. nier (ta6un. 1), 4em onpefiensieTcs HIKHMi

JIOKJIATIbI AKAIEMAUA HAYK

BO3pacTHOM Tpefen 00pa30BaHHS MPOTONHTOB.
YunTBIBas CXOJCTBO COCTABOB PAcCMATPUBAEMbIX
aMn6OIUTOB ¢ MeTaba3anbTaMi 3aNO/SPHUHCKOM
cauthl ITeuenrn, BpeMst 06pa3oBaHust KOTOPBIX Olie-
HuBaetcs B 2114 52 min. net [4], Takoil ke Bo3pact
MBI IPHHUMAEM H JI7Is POAHATH3HPOBAHHBIX aM(u-

Gomnuros. Bemmynna ENd ) B amcuGonuTax cocras-
nster 0.77-2.69, yto npuONIKAeTCS K HIXeE 3HAYe-
HUSA €yq ~ 3.5 17151 e THPOBAHHOM MAHTHH C BO3Pa-
crom 2.1 Mapp. net [5]. Brinskue 3HaueHns ey, (0.70—
2.77) ycraHoB/eHbI 1 1711 0GPa31ioB METAUPOKCEHH-
Ta 1 MeTara66po, aHaJOrHYHbIX IOPOJaM JANKOBBIX
KOMIIIEKCOB 13 0OpamieHus Ileyenrn ¢ Bo3pacramu
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Pric. 2. HopMHpOBaHHbIE K XOHIPHTY (2) 1 MPHMHTHBHO! MAHTHH (6) KOHUEHTPAIIMH PEJIKHX /1EMEHTOB B aM(HOONHTAX OK-

. pyxenns ckaxunbl. TH1 - Tonents! ap:
10xmb1x CanpBHYeBBIX OCTPOBOB [3].

COOTBETCTBEHHO 1956 1 2200 M. net [4]. Wnrep-
TIPETAIHS OHIXEHHBIX 3HAYEHHIT Eyy OGBIYHO TPO-
H3BOJUTCS HCXOJISt M3 TIPEANONOXEHAsS 00 060raeH-
HO TIPHPOJle MCTOYHHKA, NGO BCIENCTBHE KOHTA-
MHHALMH PaCIIaBOB BEIIECTBOM BEPXHEH KOpbl [6].
TocnenneMy BapraHTy IPOTHBOPEYAT NOHHXEHHBIE
KoHIeHTparu# Rb, Ba, Pb B 6asansrax sanonsprus-
CKOit cBHTBI. ClIEfIOBAaTENbHO, BHIYHCIEHHbIE 3HAYE-
HHS €y OTPAXAKOT, CKOPEe BCEro, (hHOPMHpOBaHHE
HCXOJIHBIX PACIIaBOB A3 JIETIETHPOBAHHBIX MAHTHil-
HBIX HCTOYHHMKOB, B Pa3/IMYHOl CTeNeHH 06orameH-
HBIX HEKOTEPEHTHBIMH 3JIEMEHTAMH.

AM(UGONHTEI OKPYXeHHS CKBAXHHBI HMEIH
JIEIIETHPOBAHHBI HIH CHIBHO JeIIETHPOBAHHBI
(ena=2.15-3.3) cocraB HCTOYHMKaA 1S Bo3pacTa 2.84
MIIppL. niet (c. Tabu. 1). OtprnarensHoe 3HaveHwe
&g (~0.48) mast 06p. 105-2/99 06ycroBero, BeposT-

XeHCKHX 3e/eHOKaMEHHbIX T105ic0B [2]. IAT - TonenToBbIe 6a3anbThi OCTPOBHOI Tyr

HO, HapyuwienueM Sm-Nd-n30TomHO# chcTeMBI B
Tpoliecce KaIueBoro MeTacoMaTo3a opog.

MeramopdusM u rpaEEmTH3ANEA
ITpouecc npoTepo3oiickoii rpaHHTH3ALMH 110 BpeMe-
Hi ObUT GIH30K C PErpecCHBHbIM MeTaMOP(HIMOM
amu6omITOBOI H AMHIOT-aMHOOTHTOBOI hamwi.
[panuTH3anms mposiBlieHa NOKANBLHO NHIIb IO
IMeyenrcknv maneopucToM i B ero GmxaiiimeM ok-
PYXEHHH ¥ N0 OTHONIEHHIO K BMEL[AIOLIMM METa-
MOp(HYECKAM NOPOZiaM MpefiCTaBsIa co6oif pe3ko
HEPABHOBECHBII M HEM30XMMHUECKHI NpOLEcE, Co-
npoBoxpaBumiics BbiHOCOM AlLO;, CaO, Na,0 u
npuBHOCOM SiO,, TiO,, Fe, 0, FeO, K,0 u psna ane-
MenToB npuMeceit (Rb, Ba, Nb, Zr, P33, Pb, Cu, Cr,
Ni, Co, V, F, Pb, CO,), xapaxtepHbIx s TIOPOR To-
BBILIEHHON W[ENOYHOCTH. VI3y4eHne H30TOMHOro co-
CTaBa HEPAJIOTEHHOTO CBHHIIA B IOPOJAX H MAHEpa-
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Ta6mmna 1. Sm-Nd-n3oronnsie fanusie 11s aMpu6omuToB KCI'C 1 aMpuGOTHTOB i [PAHATOB OKPYXEHHS CKBAXHHBI

Neobp. | OBmexr, nopost [:;1:]1 g‘;ﬂ Wigm44Ng 19sm/#Na £ 20) TOM): | e omy | T
44369-2 | KCT'C, nopopst 47 | 2256 | 0.12605 | 0511695+4 | 233 | 077 | 2114
42167  |RaifxoBoif parym 56 | 2690 | 012582 | 05117909 | 2160 | 269 | 2114
31375 53 | 2537 | 012683 | 0511775%3 | 2212 | 212 | 2114
43745 |KCTC, merarabopo | 267 | 1417 | 011407 | 05115834 | 2222 | 277 | 2200
9608 |KCTC,merammpok- | 669 | 3292 | 012283 | 05117244 | 2200 | 07 1956

CCHHUT
558 | Asguoommmsiokpy| 166 | 487 | 020591 | 051292238 215 | 2840
659  |Xemna 204 | 610 | 020272 | 05129206 329 | 2840
CKBaXHHBI

1052 235 | 704 | 019883 | 0512655+ 16 048 | 2825
199 |Kumsmsilipamur | 2844 | 227376 | 0075597 | 0510822+7 | 2442 | -8.10 | 1762
299 |Moppuposmmstit | 1103 | 87.302 | 0.076405 | 0.510849+5 | 2426 | -7.60 | 1772

[PaHHT

TIprmeuanue. VisMeperus BINONHeHb! Ha Macc-ciektpomerpe “Finnigan MAT-262”. 3naverme cranapros La Jolla 193Ng/Nd

=0.511833£6 (n=11) n JiNd1 = 0.512078 + 5 (n = 10). Berancnenus T(DM) npomssenerbl B cooTBeTCTBHY ¢ Mofienbio [e ITaono [5y--
MopenbHbli Bospact st 06p. 55-8 1 65-9 i 105-2 He paccynTaH H3-3a NOBBILICHHBIX 3HAYEHHH mSm/l“Nd, BCIIEJICTBHE YEro Io-
rpemHocTH onerok T(DM) MHOTOKpaTHO Bo3pacTaiot. T - 3HaueHHs Bo3pacta no AanHbM U-Pb- i Rb-Sr-MeTon0B, mpuHATLIE MpH

BBIYHCIIEHHH Exg(DM).

J1ax METMATHTOB YKa3bIBAET Ha CMENICHHE IPEBHETO
Pb (c Bo3pactom 2.8 MyIpf. J€T), pa3BHBABIIEr0Cs
npu Huskux U/Pb- 1 Bbicokux Th/U-oTHOmEHUsX B
obnactn HWKHedl Kopbl, ¢ Gomee MononbiM Pb
(~2.2 MuIpp. 7eT) MaHTHAHOTO FEHE3UCA, IBOJIOLHS
KOTOpOro mpoxofuia npu Gonee Boicokux U/Pb- i
6Gonee mu3kux Th/U-otHomenusix [7]. O6pasopanue
[PaHATH3MPOBAHHBIX TOPOJ MPENNOaraeTcs MpH
BO3JICHCTBHH Ha THeiChl 1 aM(HOOIHTbI BepXHEii Ko-
Pbl ITyGHHHBIX (DITIORTIOB, OT/IEMABILHXCS IIPH KPHC-
TaJUTH3ALMH 0YaroB MAHTHIHBIX PacIIaBoB, IPOAY-
IPOBABIIKX CyOIIENOYHBIE BYTKAHHTBI THPTTHSP-
BMHCKOH CBHTBI C BO3pacToM 2.3-2.2 MIpJ. JeT.
TloTok# (IOMIOB, HAPABICHHBIE H3 KPHCTAJLTH3Y-
IOIIEHCS MarMbl B KPOBMIO 0Yara, BbI3bIBAMH NPO-
1ecchl TPaHMTH3ALMA TOPOJl BEpXHEd Kopsl, 00yc-
JIOBIIEHHbIE OCAXJCHHEM H3 (DIIOHOB IMABHBIX H
BTOPOCTETEHHBIX KOMIIOHEHTOB B PE3yIbTaTe Mafie-
HISL X PaCTBOPHMOCTH IIPH YMEHBILICHHH TEMIIEPATY-
bl H JlaB/eHHs. Bo3pacT rpaHATH3UPOBAHHBIX OO
onenuBaeTcst B 2225-2150 MITH. JIeT, B POJODKHUTENb-
HOCTb IIpoLiecca rpaHuTH3amyd — B 50-70 M. et (7].

Mocrcknagyarsie rpannTsl Ha roy6u-
He 910011 200 M B mOpojjax apxeiCcKOro KOMILIEKca
KCI'C pacnonaratoTcst MHOTOYHC/IEHHbIE IAHKOBbIE
Tela MENKO3EPHHCTBIX [PAHHTOB MONIHOCTBIO OT
TIepBbIX CAHTHMETPOB 710 10-15 M, 110 cocTaBy aHano-
THYHBIE OP(HPOBHIHBIM IPaHATAM 4-if hasbl HIl-
KO0-apary6cKoro KOMILIEKca, 00pasyroiuM Lenb
TIOCTOPOTEHHBIX HHTPY3HBHBIX TEJ B BOCTOYHOM 00-
pamenun Tleverrn. Konkopranrabii U-Pb-Bospact
IMPKOHOB M3 MEIKO3EPHHCTBIX IPAHHTOB C [IyOHH
9100-9700 M ycraHoneH B 1765 + 2 . ner [1], &
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ENd 5, AR BTOTO o6pasua cocrasmser —11.0 [8].

TloBbilLeHHbIE OTPHIATEbHbIE 3HAYCHHS Eyg (7.6
8.1) onpenenensl H 1 00pa3UOB FPAHUTOB C IO~
BEPXHOCTH (CM. TaG11. 1), UTO MOXET CBHJIETENBCTBO-
BaTh O CYIIECTBEHHOM BKIAJe BEIIECTBA KObI B
nporiecc 00pa3oBaHus PaciaBoB. B To xe Bpems
TIpA M3yYEeHHH H30TONHOTO COCTaBa eNus YCTAHOB-
JIEHO TPHCYTCTBHE MAHTHIHOM COCTaBISIOMIEH BO
romHOM (hase rpaHATOMOB. Benmunna nepsuy-
Horo otHomerust “He/’He B cocrase remus, 3axsa-
YEHHOTO NPH KPUCTA/UTH3AIMH TIOPOJ, OLIEHHBAETCS
B ~(3-5) - 10°. TeneTnyeckas HHTepIpETALHS MepP-
pirnoro otromerust ‘He/’He mpoBepiena B paMk»™
CMeILIEHNs TeTHs KOHTHHEHTANBHOM KOPbI H Mai
THIHOTO Telis, 32 HCTOYHUK KOTOPOrO Ha OCHOBAHHH
Pe3yIIbTATOB H3yYEHHs [IyOMHHBIX KCEHOMHTOB IPH-
HsiTa 00OralleHHas MaHTHs pernoHa. Tak Kak Benuqu-
Ha otHowerws ‘He/*He B 060ralieHHOI MAHTHH H KOH-
THHEHTAIBHOM KOpE NPHHSTA COOTBETCTBEHHO KaK
6.7-10* u 1 - 108, Benuumna ‘He/He = (3-5) - 10° B
TpaHATaX Morna ObITh MOMy4eHa NPH CMEIIMBAHUK
MAHTHIHOTO H KOPOBOTO KOMIIOHEHTOB B IIPOTOPLHH
~1: (4-7). Ot fanHbBIE ONPENENAIOT MAHTHIHO-KO-
POBYIO TIPHPOJY 3aXBaYEHHOrO (hIIIOH], B COCTaBE
KOTOPOTO MAaHTHIHBII KOMIIOHEHT COCTABIsET ~13—
22% [9]. MaHTHITHO-KOPOBas MOJiENb POUCXOXJIE-
HEsl IO B PacCMATPHBAEMBIX IPaHHTOM/IAX XO-
POIIO COOTHOCHTCS C IETPONOTHYECKOH MOJIENbI0
IIPOMCXOXJICHUS 3THX NOPOJI, OCHOBY KOTOPOM CO-
CTaBIIsieT MPOLECC aHATEKTHYECKOTO MUIABNEHHs KO-
PbI TIOJ BO3MIEHCTBHEM PACILIABOB MAHTHIHOTO TeHe-
3uca [10].
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Taxum 06pa3oM, st GONBIIHECTBA POTEPO3OH-
CKHX TPOIECCOB, NPOSIBICHHBIX B MOPOfiax yHIa-
MenTa Ileyenrckoro mnaneopudra, yCTaHOBNEHA
CBS3b C MAHTHIHBIMH HCTOYHHKaMH. KommyecTso
NPOTEPO30MCKOrO BENIECTBA B apXEHCKHX MOPOfiax
OCHOBAHHS CKBAXHHbI BMECTE C PEMOOGHITH30BAHHbIM
MaTepHaloM apXelCKOl KOpbI OLECHHBAETCH Kak
>30% (am@uGomutsl >12-15%, XUIbHbIC TPAHATDI
~3%, TPaHHTH3APOBAHHBIE TOPOTbI ~15%).

HccrenioBanusi POBOJMIACH TPH (PHHAHCOBOH
nomepxke PO®Y (rpantsr 99-05-65158, 00-05-
73032, 01-05-64671, 02-05-64394) u INTAS 01-
0314.
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