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KPATKUE
cooEuF,H.vrfl

r SJraro[p[flTHbrM o6texroM AJrr u3yrreHnq reox[-
M^kru 6raropoAHbrx ra30B rBJrsrorcr lpaHr,rrolrAbr
Jrr,rrlKo-apary6cKoro KoMrJreKca (IIAK), o6paeyro_
qHe florc Maccr,rBoB rrJrorqaAbro oKoJro 900 x]r2 s ce-
Bepo-3arraguofi qacrrr MyprraaHcxofi o6racru. Mac-
clrBbr QoprtrupoBuurlrcb s 60aee no3AHee BpeMr no
OTHOIIICHNIO K CKIAAqATOCTH }I METAMOPQUSUY PAC-
rroJrox(eHHofi s KoHTaKTe C HrrMrr naneonporepoiofi-
crofi fle.reHrcxofi crpyKTypbr, [r Bo3pacr rpaHlrrolr--\-/ AOB nO AaHHbrM RrSr u U-pb uaoxponHbrx MeroAoB
oqeHrrBaercs,, coorBercrBeHHo, s 1.72 n 1.81 rranpg.
rer [3]. B c-.poeurrn MaccuBoB npnHHMaK)T yqacrr,re

' ropoAbr 5-unrpysr{B rbrx eas, Hi xoropbrx nopoAbr
Harra[bHoli u 3aKrroqurenrnofi Qas, [peAcraBJreH-

, HbIe' coorBercrBeHHo' KBaprIeBbIMI'I AI,IopI,rraMI{,
MOHTIOIHOpT{TaMr{, cy6rqerorrHbrMn ra66po (1 Qasa)' vl cueHllTaM_rr'_ lpaHocI,IeHHTaMI{, KBapqeBbrMr{ MoH-' qoH[TaMI'r (5 Qaea), rpolr3oruJrr{, KaK npeAnoJraraer-. C', NPN AI{QSEPEHIII{AqNII BCTIJIbIBIUCTO K OCHOBA-

, Hr{ro TpaHHTHOTO cJror uaHrnftnoro acreuonnra [4].
rpaHoAHopr4Tbr Ir rpaHnTbr BTO_

, tbr, a raKx(e neftroxparoBble Men_
Ie u )KIltJIbHbIe MeJIKO3epHUCTbre

, rpaHlrrbr 3 u 4 Qas eopMrrpoBaJrlrcb r{3 oqara BTo_
prvHoft rpaHoAnopuronofi rraarusr, Bo3Hr,rKulefi upu
naJrr{HreHe3e nopoA K.pbr B TepMr,rqecKoM KynoJre

MAHT I/iWI Ifl C O CTAB JIfl IO UA fl, B IIP O TE P O 3 O TACr}ilX
fPAHVTTO}.IIAX: I,I3OTOIbI He B IIOPOAAX VI MITHEPAJIAX

B. P. BerpnnrUl. JI. Karrencxnfi, C. B. Ilxopcxufi
feonozu,tecrcurt uHcmumym KHU PAH

184200 Anamumat yn. @epcuana, 14
e - mai I : v e tri n@ g e oks c.apatity.ru
llocrynula B peAaKqr{rc 31.5.2000 r.

@ 2001 r.

Ornorue:aue 3HelaHe o6srqHo paccMarpr{Baercq
i xaK Tpaccep rpoqeccoB uasruliHo-KopoBoro B3ar{-

r'logelicrnnr. Beru.rHHa sToro oTHorrIeHHs yMeHb-
[raeTcq no Mepe yBeruqeHr{r Bo3pacTa rropoA BcneA_

' cTBI,Ie HeBOCIOJIHI,IMbIX IIOTepb I,IMU 3aXBarIeHHOrO' ManruftHoro reJrnr r.r Henpeprreuoli r.eHepaq[u pa_
AI,IOTEIIHbIX TI3OTOTIOB gTOfO SJIEMEHTA. YUEHTruE-

\,, Hrre BeJrr,IquHbI paccMaTprlBaeMoro l{3oTonHoro oT_
HOIIIEHH.g OT MAHTIITITTUX AO PATIOTEHHbIX SHA'ICHHII
[po[cxoAr{T 3a rrepr{oA -l r,rnpg. Jrer fl, Zl, qro Ao
HeAaBHero BpeMeHlr orpaHHrrr.rBaro [prrMeHr{MocTb
reoxlrMr,rn 6laropoAHbrx ra3oB Anf, r.r3yrr eHr4fl, nerpo-
reiie3uca ApeBHr,rx ropoA. Oqnaxo B HeKoropbrx cJry_' qarx AoKer'r6pnficxue nopoAbr H MrrHepzrJrbr xopouo
coxpaHrrror relnfi, 3axBarreHuufi B npoqecce :axKprr_
cTaJrnr,r3al\ilv, rITo nponrlBaeT cBeT Ha [poucxo)<Ae_
Hue QnrclrIoB, [pr4HuMaBrrrHX yrracr[e B ApeBHHx
sHAOfeHHbrx [poqeccax.

HaA pranrnirnsru acreHonr{ToM. BHegpeunrc KoM-
rrneKca [peAurecrBoBul[a nepepa6orKa KopoBoro
cy6crpara QnrcnAaMH, o6orarqeHHbrMr{ K, Zr, Nb,
REE, o6yclowrBrur{Mr{ o6pa:onaHue MeracoMarr,rqe-
cKrrx nopQupo6racrv.recKr{x [opoA, 6rnsxlrx rro co-
craBy rpaHrrraM lr rpaHoglropr{Tau [4].

B urmepnale 91 ea apxeftcKoro
KoMnJreKca Kolsc ori crsa)erHrl
(KC|C), pacroJlox qasrr{ fle.regr-
cxofi crpyxrypbr, BcKpbrrbr MHoroqrrcJreHHrre gaftro -
Bbre reJra aHiurorurqHbrx rpanr{Tau 4 easrr JIAK MeJr_
Ko3epHncrbrx, nHorAa cla6o nopQnpoBr{AHbrx rpa_
HHTOB, MOTTIHOCTbTO OT AeCflTKOB CaHTr{MeTpOB AOlf 15 u. KonxopAaHrHrrri U-Pb-Bo3pacr qnpxoHon
H3 orr,rx nopoA cocraBJrrer 1765 t 2 rrann. ner [5].

I4syuenue KoHrleHrpaquli ll rr3oro[Horo cocraBa
He Hs rpaHlrrolrAoB [porr3BoA[rJr ocb [pr{ BbrAeJreurrr,r
rA3OB I{3 NOPOA II MI,IHEPUUIOB METOAAMI,I TIJIABJIEHI,I'
u qpo6n ennfl, c [crroJrb3oBaHr,reM MeroAr{K, orry6ln-

nmfi: +l-25Vo rrplr 3HaqeHr{r{ 3HefHe -- n x l0{ u
+l-2.5vo rrpu3W4
HepzrJroB (pasuep
0.14.2rnl-2r
BeHHo, MeroAaMr{ nJraBJIeHus 14 gpo6leuus. Xoaoc-
TbIE ONbITbI TIPON3BOAI'IJIIICb ABAXAbI B HEAEJIK) B TEX

Konqenrparlnr{ He (n nx l}a cvr3/r1, BbrAeJreHHo-
fo trpH nJraBJreHr.r[ nopoA,3aBnCflT OT CTe[eHr{ r{x Me_

BbrAeneHHoro r,r3 oAHoI{MeHHbrx [opoA lr Mr{HepaJroB

7 |EOXI,IMI,Ig Js8 2OOI
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coorsourenrre 3naseard 3H#He 
- 3He nsry'pacv (a) n 3Hey'He - 3He u:u (6) r rpannrgnno( nlrlKo-apary6croro rownexca

tl a [opQ[po6nacrFreaKnx ropoAd( f,3 oK3oKo[TaKToBhrx qacrei MaccsBoB
J nopoA n MrI .rnoe ra66po I ea3Lr, Z _u t t?*tttt E3 rpaeToqoD 2 (ba3bt,

re IpaIIrThr Men(o3epBtrcTEre r?astr-
_ TLI4 Qa3EIJIAK,8 - crem'rrl 5 Qasu,9 - nop$rpo6nacrE recrse noponbr rpatroAtropnroBoro cocraBa.3a;q1.bnrx ggisxa--\\- MrHapf,c. 16[oxa3aEblp€3yrrETarblaaaJrE]arerrE,EbraeJreHrroroneuopog11-9;ryt{rl3uelrremro6patrlor.HIMU-0|60|-

raqeuuas U + Th/Pb nanrnr, o6parorarorax -1.7 v:rpn. aer narag 1t t], DU - geurirrporaruras Mag'rl; Il2].

MeroAoM 4po6nenur (ra6lnqa). I4cKrro.reHne co-
cTaBJrreT o6paeeq MeJrKo3epHr{cToro rparrrfTa rI3 pa3-
pe3a KC|C (J$ 36034), B KoropoM He,o,aB/fleopoo - 4.5.

B erur.narra orHor[ e:alos, 3He 
| 
4He B rropoA irx 3 eMHori

Kopbr KoJre6Jrercr B rrrlrpoKrD( npeAeJrirx - or (l-2) x
x lO8 B nopogru( KoHTr{HeHTanbHofi Kopbr Ao -l x l0-5
n 6agamrax MORB [8], qomlrzl.:as. MaKcrrMzlrbHbrx
3Harrerurt - (5{) x 1tr5 B creKJrax 6agalsroB rroABoA-
Horo ByJrKaHa Jlouxu [9]. [JI' orleHKrr BKJraAa paAuo-
reHHofo 3He* B BeJrr[qr.rHy orHorueHrilfl 3HeFHe 6ru
rporr3BeAeH pacqeT ero KoJrr{qecTBa, o6pa3yroqero-
cr B pe3ynbrare peaKr[.rn:6Li(ry, c[) 3H - p-. >

--..----.* 311s*, rAe T(3H) = 12.2 roAa, n, - TelJroBbre Heri-
TpoHbr, ct, - anbQa-qac-rnrlbr [0]. flpu pacqerax (Anq
Bo3pacra 1765 MJrH. Jrer) frrrrbrBzuracb nJrorHocrb
IreftJpoHHoro rroroKa, o6yclonleHHoro coAep)r(aHrr-
eM IJ, Th s ropoAax r{ Mr{Hepurax, o6Iqt{fi cocras uo-
poA, a TaKXe COAepx€Hr{e B Hr{x raAoJrnldlus. u 6opa,
trMeroulux 6olrruoe cerreHr{e norJrorrleHr{r HefiTpo-
HOB.

Kax clegyer rr3 pr{cyHKa (a), gnr Bcex rpaHrrro}r-
AoB JIAK BeJrlrqr,rHa orHoru ennfl, 3He uslvr/pacq < l,
rrTo Mox<eT cBrrAeTeJrbcTBoBaTb o cyqeeTBeHHori po_
nr{ paAr{oreHHoro 3He* B o6rrleM Kor[qecrBe JrefKo-
fo r{3oTona He, BbrAeneHHoro npn [JraBJreur4unopoA.

LlsuepeHHoe 3Harrenue 3HefHe Als 6olrupnrcrBa
rpaHrrror{noB Kone6Jrercfl B rrpeAeJrax (0.9-3.0) x lO8,
TITO COOTBETCTBYCT BCJII{qIHC gTOrO OTHOIUEHVTI, B
[opoAax KoHTrrHeHTuLrrbHofi ropu [pr{ MrrH}rMzllb_
HOM 3HarreH[rr orHorrreHnc, 3He/aHe s MeracoM aril_
qecKrD( nopQnpo6nactlr.recKrD( nopogzu( (<0.6) x l0s
r{ MaKcr{MuurbHoM - 15 X 1fr8 - B Me3oKparoBoM aM_

rEoxl4Mng Js 8 2cnr

Qn6on-6RorHToBoM rropQnpoBngHoM rpaHoAnopu-
re. CyulecrBeHHo 6olee BbrcoKrre 3HaqeHr,rr orHo-
rrreHr{r 3He/He - (63-160) x lOa - 6rugxue K 3narre-
HlrrM ororo orHorxeHr,rr B HIMU - o6oraureHHori U
r Th MaHTlru c Bo3pacrou -1.7 rvrnpg. ner [11] yma-
HOBJreHbr Anr arvrQra6onoB Ir3 [opQnpoBrrAHbrx rpaHrr-
ToB H rpaHoAnoprrroB Masnofi Qassr. flocrolrKy Be-
ruqr,rHa orHorrreHr,nr'H"o., n aruQu6oJrzlx n 12-50 pa:
npeBbrrrraeT ee BbrqHcJreHHoe 3HaqeHue, 3To noAAep-
)KrrBaeT 3aKrroqeHr{e o roBeH}rJrbnofi npupoAe [pe-
o6ra4arcrqeft qacrrr JrerKoro rr3ororra He, T.e.

'H"".^, = 3He.*". Cogepx anne rurus, B paccMarprlBa-
eMbrx arraQn6onax coqraBJrrer 16-80 r/r, vro upu
Bo3pacre s 1.765 MJrpA. ner onpeAenfler orHorueHr{e
3He/4Heo"s - (1.G5.0) x l0s, Koropoe cyulecrBeHHo
HrDKe Ir3MepeHHbIx sna.reHrifi groro orHorueHr{rr.
flpu cpeAHrD( 3HarreHrrx lHe/4Heo* - 3 x l0{ u
3He74Her"*" - I .2xl}a coorrro[reHue uanrnrisofi (r"r)
r.r KopoBofi (r) KoMroHeHT rerrc n auQu6oJre Moxer
6urs orleHeHo xax 3Heo, laHe*> 40.

B ornu.rlre or MeroAa nJraBJreHVfl,, npu KoropoM
BbrAenrercr Becb reluit, HaxoAsrqufics rax B Kpr,rc-
Ta[rlrqecxofi pe[rerKe Mr.rHepirnoB, TaK ]r B cocraBe
Q;rrongubrx BKJrK)veunfi, MeroAr{Ka [3Brerr envs ra-
3oB rpu gpo6nenuu o6pa3rloB rro3BoJrrer us6upa-
TeJrbHo rr3BJreKarb ra3br ns QnrongHbrx BKJuoveHuri,
rr TeM caMbrM yMeHbrrruTb BJrr{flHrle paArroreHHbrx ra-
3oB, HaKorrlrBrur{xcr B Kpr{crttrrJrnqecxofi pe[rerKe.
Kar cnegyer rr3 ra6luqu n prcyHxa (6), ngoronHuri
cocraB reJrrrr us QnrougHbrx BKJrroqeHufi xapaxrepu-
3yercr carcreMarr{qecKlr 6olee BbI@KrrMrI 3HaqeHl{tMlr
orrro[reHr{r 3He/4He no cpaBHeHuro c coqraBoM rerrvtfl,

7rF
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BbIAeJIeHHoTo I,3 Tex xe o6pelqoB MeToAoM nJIaBJIe- cnv coK JII4TEPATyPbIH}ls. BernqlrHa orHorrreHuir 3He/He ro etrron4uux L lllyxotnrcoa aA-,JleecxufiJl.K.leoxxMlr,I{ KocMo-BKJrK)rreHr'rrx ur nopQuporuqnbrx rpauoproprrroB *""n 
^ 
o:*orro" 6raropogxui rasoB. M.: Arouua-nraBHoli Qa3br Kone6neTcr B rrpeAenax (7-56) Xl0{. Aar, W9.335 c.

2.
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