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TEBOPK riETPOCABHH BArflACAPMII* PAOHK XAHHKOBHM rYKACHH* — 
BOryC/lAB UAMBE.n** — H03EO BECE.TbCKIIFI*** 

PE3yjlbTATbI Rb-Sr OnPEflEJlEHHFI B03PACTA METAMOP0H-
MECKHX nOPOA KPHCTAJlJIHMECKOrO KOMnjlEKCA MAJlblX 

KAPÍ1AT 

(Puc. 2, raô. 4) 

P e 3 K) M e: B n p c a . i a r a e \ i o i i nyň.iíiKauHH, KOTopan no c y n i HB.'meTCH 
/ y V n ^ ^ , npOÄOJi>KCHHeM HC/UIBHO onyó.niKoiianHoii craTbii ( B a r / i a c a p i i i i n 

~* a p . , 1982) o R b - S r m o x p o n i i o i i n a m p o B K Ľ rpauiiTonriHbi.x n o p o j Majibix 
K a p n a T , aBTopbi npiiBO/iflT aaHHbíc cpaBHHTc.'ibiioro CTaTucnmecKoro 
aHajiHsa H30xpoH, nonyieuHbix ji.^n BpaTHcnaBCKoro n AloÄpaHCKoro 
MaccHBOB (H30.\poHa noc. ieaHero a o n o a n c H a ana.TH3aMH 'jxsyx HOBMX 
oópa3iiOB) ii peay.ib'raTbi onpeae.nemiH a o a p a c r a MeTaocaaoiHbix n o p o a 
ric3HHOK-nepHCKCKOii 30Hbl II OÓ.TaCTII ľ. BpaTHC.'iaBbl C IIOMOlUblO R b - S r 
HSOXpOHbl. 

PerpecĽiiOHHbin aiia.ain noi<a3biBaeT, MTO HET CTaTiícniiecKii 3i iamiMoro 
pa3.THMHH Me>K.T,y BospacTOM Bpai i ic . ' iancKoro Maecmta (347 + 4 M.MH 
.TOT) n M o a p a u c K o r o waccnBa (326 + 22M.TH /ICT) II HX nepBHiHbix 
OTHOnieiniil ^ S r / ^ S r ( T . Ľ. OHII emixpoHHbie n HMCIOT O J I I I I n TOT >Ke 

HCTOMHHK Mai'Mbl), 4T0 nO.'iBOaflCT A.1SI rpaHHTOHZHIblX I i o p o a Ma.'IblX 
K a p n a T nbiMiiciiiTb eanHoe 3HaieHne B03pacTa. 

BaaoBbie npoóbi MeraMoprbuqecKHx H KpncTa.i.iHiecKiix caai iueB ( n i e í i -
COB) Ma.'ibix K a p n a T T3K;KO onpcac.'iflioT n30xpoHy, cooTBeTCTEyiomeii 
B03pacTy 387 + 38 M.TH ,TCT (2 a) n nepBiimiOMV OIHOUICHHIO 
( S 7 S r / 8 l i S r ) 0 = 0,7100 + 0,0008 (2 „) . R b - S r H30TonHbie "anaansbi nec-
KO.TbKiix n a p úiioTin'-Kpucľa.i.THqecKiiň c i a n e u , (113 KOTOporo Bbiaeacu 
ÓIIOTIIT) yna3biBaiOT, n e p o s n u o , na TO, MTO npn nepjin.iyTOimieCKOM 
MCTaMop(|)n3Mo HMe.To MCCTO nepepacnpeaeJieHHe 1130'ronoB CTponuHsi 
Mť>K/iy Miinepa.'ibHbiMii cpa.iaMii n o p o a , B TO Bpeinn i<au BaaoBbíc npoôbi 
ocTaBa.Tucb xiiMHiecKH 3aMKnyrbiMii eiiCTeMaMii. 

A b s t r a c t : I n t h e p r e s e n t e d p a p e r w h i c h is, i n t h e m a i n , a c o n t i ­
n u a t i o n of t h e r e c e n t l y p u b l i s h e d p a p e r (B a g d a s a r j a n e t al . , 
1982) o n R b - S r i s o c h r o n e d a t i n g of g r a n i t o i d r o c k s of t h e M a l é 
K a r p a t y M t s . , t h e a u t h o r s g i v e d a t a o n c o m p a r a t i v e s t a t i s t i c a l a n a ­
l y s i s of i s o c h r o n e s o b t a i n e d for t h e B r a t i s l a v a a n d M o d r a m a s s i f s 
( i s o c h r o n e of t h e l a t t e r is c o m p l e m e n t e d b y t h e a n a l y s e s of t w o 
n e w s a m p l e s ) a n d t h e r e s u l t s of a g e d e t e r m i n a t i o n of m e t a s e d i m e n -
t a r y r o c k s of t h e P e z i n o k — P e r n e k z o n e a n d t h e B r a t i s l a v a a r e a 
b y m e a n s of R b - S r i s o c h r o n e . 

R e g r e s s i o n a n a l y s i s s h o w s t h a t t h e r e is n o t s t a t i s t i c a l l y s i g n i f i c a n t 
d i f f e r e n c e b e t w e e n t h e a g e of B r a t i s l a v a m a s s i f (347 + 4 m . y.) a n d 
M o d r a m a s s i f (326 + 22 m . y.) a n d b e t w e e n t h e i r i n i t i a l ' r a t i o s 
8 ' S r / 8 l i S r (i. e. t h e y a r e s y n c h r o n o u s , h a v i n g t h e s a m e m a g m a s o u r c e ) 
w h a t a l l o w s t o c a l c u l a t e a u n i f o r m v a l u e f o r a g e . 

W h o l e - r o c k s a m p l e s of m e t a m o r p h i c a n d c r y s t a l l i n e s c h i s t s 
( g n e i s s e s ) of t h e M a l é K a r p a t y M t s . a l s o d e t e r m i n e t h e i s o c h r o n e 
c o r r e s p o n d i n g t o t h e a g e 387 + 38 m . y. (2a) a n d i n i t i a l r a t i o ( 8 7 S r ' 

* ľ . El. B a r a a c a p si 11, a - p . r. M. 11., P. X. I" y K a c 51 n, a - p . r. M. H., MucTiľryT 
rco.TorHMccKiix iiayi< AH ApMsiucKoii C C P , v.'i. BapeKaviyTíin 24 a, 375 200 EpcBan, C C C P . 

H* Ai<aa. B. H a .VI Ó e ,T, Fco/ionniecKnii IIHCTHTVT C A H , XlyópaBCKa uecTa 9, 814 73 
BpaTHC.naBa. 

***J\ou. a-p. Pi. B c c c .'i b c K 11 ii, Kacpeapa rcoxiiMini 11 MHiicpa.Toriin, ĽCTccTBcuiibiii 
cpai<yabTCT yHiiBcpcincTa HM. KoMCHCKoro, riay.TiiHbiro 1, 8 1 1 0 2 B n a n i c i a B a . 
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/8«Sr) = 0.7100 + 0.0008 (2a) . Rb-Sr isotope analyses of several pairs 
o£ biotite — crystalline schist (from which biotite was separated) 
point out that redistribution of Sr isotopes among the mineral 
phases of rocks takes place during the periplutonic metamorphism. 
while the whole-rock samples remain chemically closed systems. 

3aBcpmcii TpcTiii'i 3Tan pa6or no pyoiuiiii-cTpomiiieBoii ii3oxpoiiHoii /uiTiipoBKe 
rpaniiTomuibix n MeTaMopcpimeci<nx nopoa Majibix KapnaT. B liacTOfimeii cTaxbe 
Mbi H3JiaraeM naiii-ibie HOBHX pyôiuuiň-cTponniieBbix ii30TOiiiibix ii3MepeHHň, BIJ-
nojiiieiiiibix na Me'raMopcptmecKHX nopoziax, pe3yJibTaibi HX cTaTiicTuqecKofi o6pa-
6OTKH 11 HeKOTopwe coo6pa>KemiH oľiiocirre.nbHo iniTepnpeTami;i nojiyieHHH.x 1130-
Tornibix B03pacTOB. Pe3yjibTaTbi iiccneAOBannii rpainnoiiaoB Majibix KapnaT 
II30XpOHIIbIM MCTOAOM IU1MH V>KC OnVÔ.l HKOBailbl (B a r .i a c a p H n n up., 1982). 
JXJW rpaiiHTOHitoB BpaTHCJiaBCKoro MaccHBa 6MJI noJiyMen B03pacT 347 ± 4 MJIH. 
jieT ( s 7 S r 8 ( ; S r ) o = 0,7076 ± 0,0013 n HJIH rpaniiTon/iOB McapaucKoro Maccima 
324 + 18 MJIH. JieT (2 a) npn ( 8 7Sr 8 ( iSr)o = 0,7075 ± 0,00032 (2 ff). 

MeroduKa ana.uiTwtecKux uccAedoeanua 

Coaep>KaHHH pyÓHÄHH n crpoiiniin onpe.iejiHJiHCb ii3 pa3Hbix nanecoK cianÄapT-
iibiM MeTOÄOM ii30Tonnoro pa36aBJieHHfl, c Hcnojib30BaHHeM B KaqecTBe HHAHKa-
TopoB („spike") pacTBOpoB MiiCTbix cojieň RbCl n S r ( N 0 3 ) 2 , o6orameiiiibix co-
OTBCTCTBCIIHO ii30TonaMii 8 7 Rb ( 9 5 % ) n M S r (49,0%). IliiniiKaTopbi BBO.in.incb 
z;o pa3Jio>i<eHHH ofipa3i;a. KaK npn onpeaeJieHHH pyónjiHH, rax n crponmin, na-
BecKii o6pa3UOB pa3JiarajiHCb cMecbio n.iaBiiKOBoii n x.nopnofi KHCJIOT (HF + HCIO/,). 
Pa3ÄC.Teiine CTponmiJi ocymecTBJiHJiocb na íioiiooÔMeniioii KO.IOHKC, iíano.iiieniioii 
KaTHOHHTOM D a w e x — 50. Cojep>Kaiina crpoiimin n py6ii;uiH B XOJIOCTHX onbnax 
cocTaisJifiJin, cooTBCTCTBemio, 0,3—0,4 n 0,09 MKI\ 

H30TOniibic H3MepenHH npoii3Bo;ui.-iiicb na Macc-cneKipoMcrpc MH - - 1309 c Ofl-
iio.iyqcBbiM npiieMiiiiKOM IIOIIOB. Py6n;uiň nanocn.icsi na iionii3aTop Tpcx.iciiTOMiioro 
licromiiiKa IIOIIOB B BIIJC cy.ibcpaTa, a cTponmiii na ncnapiuejib B Biue miTpara. 
flpouecc ii3Mepennři .laK.-iioqa/icfl B nocjieflOBaTeJibHOM cryneimaTOM pa3BepTH-
Baimii Mac-cneKTpoB i<a>KAoro sjieMema c MHoroitpaTHoň (ne Menee 36 pa3) pernc-
rpamieii BejinqHHbi niiKOB. Iloc.ie BbiMHCJieunn cpeannx 3Haneiim'i n.'iOTOnnbix OT-
HouieiiHH no 3anncii Macc-cneKTpa crpoiimisi BBO/iH.iacb nonpaBKa na is3aiiMiioc 
nepcKpbiiiainie IIHKOB, B03iniKaionicro ;;a CMCT cpona paccemnibix IIOIIOB. AJIH Bcex 
BajiOBbix npo6 6MJIH BbinojineHbi npHMbie (6c3 ;io6aBJieHHH HHjiHKaTopa) ii3Mcpeiiiin 
ii30Tomibix OTiiomciiiiii 8 7Sr/8 GSr. Xlyifl 6HOTHTOB (B e.n.imnmibix ciynaax n flJin 
BajiOBbix npo6) omi BbiMiic.iH.iiicb H3 .aannbix onbiTOB ii30Tonnoro pa30aB.ncniiH. 
H3Mepeniibie ii30Toniu>ie OTiioineimsi s 7 S r 8 GSr iiop.\i3aii30Bajincb i< BCTIIHIIIIC 
8C S r , '88 S r = = 0,1194. 

JXJIH KoiiTpo.'isi iipami.'ibiiocTii imicpcmiH ii3oroniibix oTnomcnnii 8 / Sr, 8 G Sr aiia-
.•iiKinpoisaacH Me>K.'ia6opaTopm,n"i cranaapT MacoaqyceTCKoro TexnojionmecKOro 
imcini'Via, CUJA (3iiMcp n AMCII:I„ Kapôonar CTpoHUHH, nap-run JSTe 492327). Cpca-
nee 3iiaqeiine 3Toro OT'iioiueuiiii, no.iy-ieinioe B iiaiunx onbiTax, paano 0,7086, ITO 
6.T1I3KO coBiiaaacT c oômenpiiii^TbiM 3iiaMeiiiieM 0,7080. 

l\o3(|K|)iimieiiTbi napnamm, xapaKTepn3yiouiHe BiiyrpnaaĎopaTopnyio ouiHÔKy 
BOCIipOII3BO/UIMOCTII OTACTbllblX rCOXpOIIOMCTp HHCCKHX IiapaMCTpOB, BbIM HCJ1HJ1 HCb Iia 
ociionanmi pa3Ďpoca pe3V.nbTaT0B napaaacabiibix aiiaaiijon c npiiBac-ieiine.M aamibix 
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anajiHTHiecKoro apxnBa. Omi cocTaBjíHJiH: 8 7 R b — 1,90 ",u, s l l S r — 1,50 % , 8 7 R b 8 , ' S r 
- 1 , 8 5 % H 8 7 S r / 8 ( i S r — 0 , 1 3 % n.nn ČHOTHTOB — 0 , 5 % . 

ripH BbHHCJieiiHH B03pacra HCno„ib30Bajiacb KoncranTa pacna/ia pyôiuuiM—87, 
peKOMeHÄOBaimafl Me>K,iyiiapoanoi'i KOMMCCHCÍÍ no reoxpoiiojiorHH: A ( 8 7 R b ) = 1,42 x 
x 10 l l roÄ"1. KoHCTaiiTbi p a c n a a a K 4 0 : AK = 0,557 x 10~u; ro;i,_ l: Ap = 4,72 x 
x 10"it r o j " 1 . 

Tai< K3K imrepBaji H3MeiieHHH OTiiomennii 8 7 R b / 8 G S r n 8 7 S r / s , ' S r neuejinK n IIX 
.UICIlepCHII MO>KHO paCCM3TpHBaTb K3K nOCTOÍIIIIlblC 3CJ1 HMIIIlbl, TO BblHHCJlelI IIC Ha-
pa.MCTpoB ypaBneiiHH perpeccmi npoH3BO/j.njiocb npocThiM MCTO/IOM iiaiiMciibiunx 
KBaapaTOB. OLLIIIÔKH B03pacTa n iiepBimiioro OTHOLUCIIIIH 8 7 Sr/ R , 1 Sr ycTanoB.aciibi 
.Via 95 %-iioii aoBepHTeJibHoft BCDOHTHOCTII. r iorpeuii iocTb onpeacjieiinsi K — A r -
B03paCTOB OKOJIO + 3 % . 

PÍHTep/ipemnuH pe3ijAbTaToe 

B raĎJiiiue 1 npHBeÄeiibi pe3y.TbraTbi aiia/iii3on anyx /lono.niiHTeJibiibix o6pa3u,OB 
(V — 1 n C — 26) Mo.apaiicKoro rpaiiHToii.anoro MaccnBa. CraTHCTimecKaíi o6pa-

T a 6 .i H n a 1 

Rb-Sr H30T0nH0-aHa.iHTnqecKne jam-ibie Ba/ioBbix npo6 rpaHHTOH,noB MoapancKoro MacciiBa 
(Ma/ibie Kapna™) („T.ono.iHiiTc.ibHbie oúpa:?Ubi) 

\fo 87-Rh/8li<3r 8 7 q r ; m i o r l ) !<7c;r/Kliq;r:>| 
HaaBaHHe nopo;u>i, D , , „ - •' b I • b r b r / b r 

oopaj- ' Rb, MKr/rSr, MKr/r aioMHbie aTOMiibic aioMiiwc MecTOnaxnjKAeHHe 
OTHomcHHH OTHOLUOHHSI OTHOtUCHIIJI 

V-l TpaHHT .nCMKOKpaTOBblíi, 
B 1 KM K C3 OT BepLLIHHbl 
r. Hii.ia 101,9 209,5 1,41 0,7143 

C-26 PpaHiiT ,ieiÍKOKpaTOBbiň, 
B 1 ,5 KM K BOCTOKV OT 
r. E.iencu (694,6), Hac-
TnaHci<a ÄO.Tinia 71,8 135,4 1,54 0,7155 

'• flpíIMble JKSMupCHHH H30TOnHOrO OTHOUieHHÍI. 
Jl IboTonHbie OTHOUICHIIÍI Bbiqucienbi H3 onbiTOB c ^oóaBjíemieM nHAiiKaTopa. 

OOTKa (npocibíM MCTO/TOM naHMeiibiniix KBaaparoB) nsoroniibix jiainibix nccx /j,e-
BHTH (CM. ynoMHHVTyio n pe3iorvic craTbio) anaJiH3HpoBaHHbix BajioBbix npo6 no 
MoApancKOMy rpauHron/uioMy MacciiBy HPHBOÄHT K ypaBnennio perpeccmi y = 
= 0,7076 + 0,004629 x c ocraTOMiioň /THcnepcneň S v - = 0,16 . 10_li, MTO craTHCTH-
'iccKH 3iiaMn.\io Meiibiue /uicnepcnii, oóycJioBJíciiuoií 3KcnepHMeHTaJibiibiMii oiunó-

KaMii — S y
2 = 1,0 . 10"*'. Tai< KaK p a 3 6 p o c SKcncpinvieiiTajibUbix TOHeK oTiiocHTeJibno 

npHMOH perpcccHH UCJIHKOM yKJiaabiBacTCH B npe/iejin naiueň anajMTHuecKoň nor-
pCUJIIOCTH, TO HCCJleaOBaiIIIblH IiaMH IiaÓOp 06pa3H0B COOTBCTCTByeT n30xpoimoii 
Mo^eJiH. Bbímic.acHHH aaiOT AJIH 95 % - H O H AOBepuTe.Tbnoii BepoHniocni c.ncuyio-
imic .TiiaHcmiH n o 3 p a c r a n nepBnmioi'o OTIIOIIICIIHH: T = 326 + 22 MJIII. JICT n = 
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= 0,7078 + 0,0004. TaKHM o6pa30M, rio.iyqeimasi n.Jin MozipaiicKHx rpamrroB iiOBasi 
ii30.\pona (no 9 BajiOBbiM npooaiw) no cymcciny ne oT.iimaeTcn oř crapoíi (pne. 1). 

Bo3HHi<aeT Bonpoc — 3iiami.MO JIH pai.niiqaiOTcsi nojiyMCHiibic ;yisi BpaTiic.Tais-
cKoro H MoÄpaucKoro MaccHBOB Rb-Sr 3iianenHH B03pacra, T. e. HBJIHIOTCH OÄHOBO3-
pacTHbíMH yKa3ainibie MaccHBbi HJIH IICT? IX.na peweiuisi STOPO Bonpoca npoBeneno 

(87Sn/86sr)o =0,7078 + 0,0004 

0,700i 1 1 ' ^ r 
10 2,0 3,0 £ÍRb 

86 S r 

Pne. 1. 3Bo.iiomioiiHaH ;uiarpaMMa .visi Ba.iOBbix upoó Mo/ipaHCKOro rpaiiHTOiilAHoro 
viacciiBa. 

cpaBiieiuie ypaBiiciniů perpeccím c rioMombio perpeccHOHHoro anajiH3a (Ta6/iima 2), 
pe3yjibTaTbi KOToporo npHBOAHT K cjieÄyioujHM 3aKJiioyenHHM: 

1. řípu ypoBne 3iiaqiiMOCTii 0,05 3H.amiM0 oTVimiaiOTCH ocraromibie aiicnepcím 
(HCIIblTaiIO C nOMOlUblO F — KpHTCpiIíl). 3TO pa3JIHMHe, 0<-ICBII.T.nO, CBS13aHO c TCM, 
q TO pa3Max H3oxponbi BpaTHCJiaBCKoro MacciiBa B 20 pa3 čojibiue pa3Maxa H30-
xpoiibi MoapancKoro Maccima. 

2. řípu ypoBi-ie 3naMHMOCTii 0,05 ne pa3.iimaiOTCH 3iiamiM0 Koscpcpiimieurbi per-
peccHň b | H b-2 H ai n a-j (iicnbiTaiio c noMOiubio npii6jiH>Keiiiioro F — RpmepiiH), 
T. e. npíiMbie perpeccim MO>KHO CMHTaTb coBna.aaioiuHMii n, cjieÄOBaTeJibHO, ne.nb3si 
roBopHTb o 3iiamiMOM pa3JJiiMiin Rb-Sr B03pacTOB H3yMaeMbix MaccHBOB. 

ripoBeÄeiiHbiň cpaBHHTeJibHbifl ana.'iii3 noi<a3biBaeľ na B03MO>Kiiocrb BHHIICICHIÍH 
zyiH rpa'HHTOHAiiijix nopo.a MaJibix KapnaT ezuinoro 3iia<-ieiiHfl B03pacra. COBMCCT-
nasi CTariicriiqecKaíi oôpaĎOTKa Rb-Sr ii30Toniibi.\ ja iuiux JJ,JIH BCCX 17 npoô rpanii-
TOH,T,OB npHBOaiIT K II 3 O X p O II C 

y = 0,7075 + 0,00493! x 
4TO cooTBCTCTByeT Bo.ipacTy 347 + 3 MjiH. JieT H nepBHiiHOMV OTiiOLLiemiio (*'Sr 8,,Sr)(i 
= 0,7075 ± 0,0005, me OIUHÔKII, i<ai< n paiibuie, Bbipawenbi B Bime ZIBVX CTannapT-
ubix oTK.TOiieiniii (2 a)- Tai<iiM oópasoM, B03pacT ľpaiiiiTOHiuibix iiHTpy3HBOB Ma.ibix 
KapnaT MOŽKIIO cmiTarb aocxaToquo na,ae>Kiio ycTaHOB.aenHbiM. YqiiTbiBan cymccTBV-
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ionine B nacTOíimee BpeMsi iieonpcaeJiennocTH B ziaTiipoBKe py6e>i<a /ICBOII — Kapfion 
(340 HJiH 360 MJiii. .TCT) c.ieziyeT KoncraTiipona 1 b, MTO npopMHpoBanne BparncJiaB-
CKoro 11 MoapaHCKoro MacciiBOB I I M C I O MCCTO B ca.MOM no3;ineM ÄCBOiie IIJIH B p a I I -
iieM Kapôoiie. Oieni i ;u io, MTO HX BireApenne npnypo'ici in K ĎpeTOiícKoň cpa3e repiimi-
CKoro oporennqecKoro minjia. 

T a ó .i 11 u a 2 

Cpaiineniic ypamieniiii perpeccim, no/iyicni-ibix una BpaTHCnancKOro (A) 11 MoapaucKoro (B) 
M a C C I l B O B 

, , OcraTomiasi . _., „., BoapacT B 
AvacciiB b S-h a S-a ' ."Uícncpciiíi M.1H. JieT 

A 1,90.10 i; 0.004928 0.043.10 s 0,70765 0,33.10 « 347+ 3 
B 0,16.10 l; 0.004629 1,840.10 s 0,70759 3,37.10 s 326 + 22 

B Ta6jiHU,e 3 npHBe/ieiibi R b - S r ii30Toniibic .aainibie 16 BajioBbix npoô MexaMop-
(pHwecKH.x nopo/i 113 ooj iacrn Ma.nbix K a p n a r . Ha pne. 2 BCCb aiiaJiHTnqecKni"i 
MaTepnaji npeacxaBjieii rpa<pHMeci<n B KoopunnaTax s 7 R b , S | 'Sr - - s 7 S r / 8 t i S r . P a c -
CMOTpei-iHe noJio>KeiiHfl cpnrypaTnniibix ToqeK na npHBeaemioň n30xpoiiHoň ÄHarpaM-
>ie noi<a3b[BaeT, MTO BCĽ OIIII IIMCIOT Teimennnio /inneňiioro paciiojio/Kei-niíi, 3a 
HCKJiioieHHeM TOMKH, cooTBeTCTBylomeň npoôe 8 c. 3 r a npoôa npeacTaBjíneT coôoň 
MHJiOHHTH3npoBaiiiibiH cpHJiJíHT. no . iyqennbie no neň R b - S r ii3oroniibic i iannbie 
noKa3biBaiOT, 4TO npouecc MHJionHTH3au,HH npiiBc.T K nojuiOMy y/iajienn 10 paflHoren-
noro crponmiH 113 nccJie/ryeMoň nopo.xbi (saMexnM, MI o nccJicnoBanHH no .JiaTupoBKe 
MHJIOHHTOB H3 oô.TacTii Ma/ibix KapnaT KajiHň-apronoBbiM MCTO/IOM q.a,ri 11 ajibiinři-
cKne 3naMciiHH B03pacTa — 85 — 160 MJIH. JieT, yi<a3biBaiouj.He na nojii-iyio HJIH 
4acTHMiiyio noTcpio paanoreHHoro a p r o n a H3 HCXOÄHHX nopo/i, ( U a . M Ó e j i n ap. , 
1979, 1980)) . OMCBII;UIO, MTO ripn CTaTHCTHqecKofi o ó p a ó o i K e 9i<cnepnivieHTajibHoro 
:viaiepnajia npoSa 8 c AOJi/Ki-ia ôbirb HCK.iioieiia. C a p y r o ň CTopoiibi STOT npiiMep 
noi<a3biBacT, Kanoe nepBOCTeneuHO Ba>i<noe . inaqenne iiMeer AJIH R b - S r n i o x p o n n o ň 
aampoBKH npaBHJibHbiň OTĎop MaTcpna.na. 

XOTH B TaÔJiHue 3 anaj i immecKiiň MaTepnaji pa3AeJieii na ,iBe q a e í n , corjiac.no 
coBMecTiio npoBc.ieiinbiM MapmpyTaM (nporpHJib ! — HC3H'IIOK — IlepneKCKaH 3ona 
n npocpnjib 2 -- pafton r. BpaTiicjiaBbi), MH coqjni u.e/iecoo6pa3iibiivi. ymiTbman 
Fio.aHMeTaMoptpiiMecKľiíi x a p a i n e p HccJieflyeMbix o6pa30Bamiii, iioziBepraTb CTaTHC-
THMecKoŕi o6pa6()Ti<e SKciiepiiMciľra.Tbiibie namibíc ne no OTaeJibHbiM npocpHjniM, 
a ueviiiKOM. Bbiqiic.íieiiHsi e IIOMOIUBIO n p o c i o r o Mexoua iianMeiibimix KBaapaTOB 
npnBO/i.HT K ypaBiieniiio p e r p e c c n n 

y = 0,7100 + 0,005495 x 
iipimcM 3TV npsiMyio perpeccnn cjieaycT paccMaipnBaTb K a K ii30.\pony, Tai< IOK 
ocTa'ľoqiiasi ancnepcHn (0,79.10 i;) 3HaMiiMo ne oT.'iimae'i'Cíi OT 3KcnepHMeHTajibHOH. 
BbiMiie.'ieinibii'i no STOH H3oxpone B03pacT paBen 387 + 38 MJIH. JieT npn 2CT npn 
iiepnonaqa.TbiiOM oTiiomeiimi ( s 7 Sr s l l S r ) n = 0,7100 + 0,0008 (2 ry)- no.'iyqemioe 

http://corjiac.no


BArflACAPflll — ryKACHH - UAMBE/I - BECEJlbCKHH 

H 

Tl a 

„ o c 

ve 
c 

ca =o 

2 x 

? s 
Cr o 

#3 3 

3D E 

Pí H 

5 

.Q 
Pí 

O 

^ 

O CO O O CN Ti* 
CT) a^ o — co co 
— — Ol Ol 
h- r-~ t ^ t ^ t—. r-^ 
o o o o o o 

O) 

o . 
o 

c s = 

5 o. 

o 
[_ co 
o ~ 
s 2 

o 

o 

iri S g o o. 

5 Si 
to o 

c - n " 

2 g 

S 3 2 

3 s< ^ 
f- co _ 

— 2 
o | 

Ľ m br 

— O! 

- r CD LO LO 
CO CO CO TÍ-

t ^ r- r~~ 
o o " o " 

U 

SC c ~ 
s VC 

vc a 

(fl 

O 

ta 

o 
: C 

a. o 
ň 5" 

= vc s 
O CO o 

5(J3 5 

; s
f f i 



Rb-Sr B03PACT METAMOPOHMECKHX nOPO/I MAJlblX KAPľlAT 393 

I I 

=0 LO 
CO CD 

o" o" 
1- r-
0 0 

ta 

u 

^ -

X " 

=1 s 
Ě? 2 
j 1 

LO_ 

— T 

ca 

CJ CL 
LC 

C 5J 

t=í O 

o ; 
t i ! 

e 

— 
;_-
H 

JĹ 

p 

c 

-J 

-

,-. 

g 
~ 3= 

_2" 
^J 

S 

O 

_ 
= 

2 

-
s: 

— £ 

^ 
y f l 

'i 
d , 

5 
™ 

6 

— 
Q. " 

c: e: 

0 0 
Ľ b 

š 0 

í s 

1 0 
i_ co 
— x 

Í>. 

V ^ S 
P\ 

3 ~ 
0 E 

E P 
-~ žz 

v c f_ 

Ô -r 

e O 
— -r 

-s 

t 
->' u 

1 

c 

K — 

ra 2" 

"čf 
— 
-1 ™ 

-E £" =* 

-J u 0 

o. a -a 
CO = • ~ 

i: 

C 

ĽľJ 

>-, ^ 
~ >, 
0 ' n: 

x -

č i 

-r t -

5 2 



394 BAITIACAPHH - rVKACHU - UAMBE/1 — BECE..1bCKHFl 

3naMeiine B03pacra, na nam B3r.iHA, cooTBercTByeT upesienH npoHBJíeimn nepBoro -
perHoiia.Tbuoro MeraMopcpH3Ma, KOTopbift IIMCJI MecTO eme AO Bnenpennn rpainrron 
.T.OB. Cy/ui no iio.Ty-ieiiiioíi u,H(ppe, 3TOT MexaMopcpH3M HMCCT HH/KHC-cpe/uie.aeBoii 
CKHH B03paCT. 

0,700 

(87 s / 8 6 s )o= 0,71000i 0,0008 

Y 8c 

1,0 2,0 3,0 87 

Pne. 2. 3BojnomioHiiaii ;uiarpaMMa zusi sa.ioBbix npoG MCTaMopt|)ii'iecKiix nopOA Ma.ibix 
KapnaT. O — MĽTaMopcj)HTbi ÍIMIIHOK — FlepHeKCKOň iónu; • - MeTaMopcpiiTbi paňoiia 

r. BpaTiiciaBbi. 

Bo3HHKaeT Bonpoc — HMC.T JIH nepiin.iyTOHHqecKun MeTa.\iop(pn3M, cBfi3annbiň 
c iiiľrpy3neii no3AHeoporennbix rpai-niToiiaoB, naKoe-Jinôo BJiHHUHe na Rb-Sr ciicreMbi 
BMeuiarouiHX c.iai-mcB n ec:m ;ia, TO B Meiu ono npOHBHJiocb? ,/IiiTepa'rypiibie HCTOH-
miKH no py6naiiíi-cTpoiimieBoii rcexpoiioMeipnii noKa3biBaioT, i n o TepMaJibHO-KOH-
TaKTOBbiň MeTaMopcj)H3M, ec.iH on ne conpoBOÄaaeicH iipiiBnoco.M HOBoro BemecTBa, 
;i,o.T/Keii npiiBecTH, no Kpaimeii Mepe, B npHKOHTaKTOBbix 3onax, K nepepacnpeaeJie-
iiHio pa/inoreiFiioro n ofibímioro crponiiufl Me>Kfly MHHepaJibHbíMH cpa3aMii BMemaio-
mnx nopofl n, Kaic cjiiviCTBiie, K BO3IIIIKIIOBCHIIIO \ninepajibiibix ii30xpon. Hcxoaa ii3 
STOPO, Mbi noflBeprjiH Rb-Sr iiccie/ioBamiHM necKO.ubKO ÓHOTHTOB, Bbi.ae,iemibix 
ii3 ii3yHcinibix naMM npo6 MCTaMopcpimecKiix nopoa. B Ta6;iiiu,e 4 iiapsuy c Rb-Sr 
ii30TonnbiMii .lamibuiii iiHTii 6110THTOB, npiiBCuei-ibi 3iiaqcniiíi nx looxpoiinbix B03pac-
TOB 11 nepBHHHbix OTHOiuennň ( a 7Sr/8 , iSr)o, Bhimicieniibie H3 ypaBiieniiií perpeccím, 
cocTaBJíeHHbix no napaM 6ii0Tnra n cooTBeTCTByiomeň Ba.iOBon npoôbi. KaK BHJ.HO 
113 iipiiBc.aemibix B 3TOH TaĎJiHue jamibix, Bee 6noTHTbi, 3a ncKJioqeimeM 20 c. iiMe-
10T coBnajaiomne B npejeJiax 3KeiiepiiMenTajibiioH noi-peiunocTii ( ± 5 "o) 3iia<-ie-
iiiiH B03pacTa co cpejmiM siiaMoiuicM 345 MJIH. .aer, coBna^aroniHM nojnocTbio c B03-
pacTOM ľpaiiiiToii.'uiwx nopoj,- 3TO oĎCTOHxejibCTBo no3BOJiaeT c.ae.iaTb npej.no.no-
/Kcnne, M TO ncpHnoiyToiiiniecKiiii MCTaiviopcpinM B oô.iacTii Majibix KapnaT ne 

file:///ninepajibiibix
http://bhj.ho
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npHBOflHT K cymecTBeimoMy napymeiiHio HCXOÄHHX R b - S r cHCTeiw BajiOBbix npo6 
BMeiUaiOLUHX nopo.a (T. e. OIIII OCTaiOTCfl 3aMKHVTbIMH OTHOCHTejIblIO pyÔHflHH lí 
CTponmiíi), a npoHBjineTCH B aocTii/Kcimn POBTopnofi roMoreiiii.'iamin H30T0n0B 
CTpoHUHH .\ie>K.ay MimepajibHMMii cpa3aMii. 

T a ó n ii u a 4 

Rb-Sľ iKiOTOiiHo-aiia.-iiiTimecKiic .lai-iHbic ÔHOTHTOB MeTaMop(j)iľJecKn.\ nopoj 
A\ajibix Kapnar 

... , Il30xpoHa no nape 
No Rb Sr unoTiiTBa.ioBasi npooa T K-Ar-' 

oópaáua M K r/r MKr/r a T 0 M H b , e a T 0 M H b t e («Sr™Sr)„ Ť T ' M,IH. :WT 
1 OTIIOI1ICHII5I OTHOUleHHH v ' u 

M.'IH. ,'ICT 

17 c 347,1 

19 c 297,1 

20 c 303,2 

18 c 296,4 

21 c 295,7 

28,3 

18,1 

16,0 

16,4 

18.6 

35,52 

47,45 

54,97 

52,21 

45,96 

0,8803 

0,9487 

0,9431 

0,9627 

0,9400 

0,71 14 

0,7102 

0,7102 

0,7110 

0,7110 

335 

354 

298 

339 

351 

301 

268 

275 

307 

306 

') IboTonnwc OTHOLUCHHÍI BbmHC/ieHbi H.Í onbiTOB c AoóaB.iĽHneM unaHKaTOpa. 
-I AK = 0.557. lO-ľro/r1, ^ = 4.72. lO^'ro/r 1 . 

B noc.ie/uieň rpacpe Ta6jinm,i 4 npHBeaeiiu, c ueJibio cpaBiiemiH, 3iiaqeiiiiH 
K-Ar-BO3pacT0B STHX ÔHOTHTOB. O I I H KOJTCĎJIIOTCÍI B AOBOJibHO miipoKHx upeae j iax 

- OT 268 AO 307 M.an. jieT H na 1 5 — 2 0 % Meiibiue R b - S r 3iiaqeiiHH B03pacTOB. 
HaôJi ioaaeMan K a p u m a oôiHciisiercsi nacTimnoii noTepeň paf luore imoro a p r o n a , 
Bbi3BaHiioň iia.no/KeinibiM B03ÄeňcTBneM reo.'ionmecKiix nponeccoB BepojiTnee Bcero 
ajibnHHCKoro BpeMenn. B oiaejibiibix cjiynasix 3TH >KC npoueccbi, BepoHTHo, BeayT 
K riOTepHM H paÄHoreimoro c r p o i m n a H3 MejiKoqeinyí'ľ-iaTbix ÔHOTHTOB. 0 6 STOM 
CBHÄeTeJibCTByioT nojiyiiaeMbie n n o r a a na ôi ioTinax 3aMerao 3aiin>Ken.Hbití R b - S r 
3iiaqenH>i B03pacTa ( I O K , nanpHMcp, ÓHOTHT 20 c ) , H.TII >KC AHCKopaaimiocTb 
R b - S r B03pacTOB cocymecTByiomnx uycKOBHTOB H ÔHOTHTOB, BbiaejieiiHbix H3 rpa-
iíHTOHÄiibix nopoÄ. B nocie/uícM c.Ty-iae R b - S r B03pacT MycKOBHTa oôbmuo ôojibiue 
no3pacTa ĎHOTHTa (li, a M 6 e Ji H ap. , 1979; U, a M 6 e a H ap. , 1980; U a M 6 c .T 
H ap. , 1981), i<ai< STO HBCTByeT 113 naiunx crapbix aannbix ( a a H H3 a a r n i u x B y p-
x a p T a ) , no naTiipoBaiimo ca ioa H3 oôaacTH KapnaT R b - S r MeToaoM. 

ripn6^H3HTt\ribna;i ouemca Bpeiweim OT.TO>KCIIIIH (cTpamrpacpHHecKoro B03pacra) 
MCTaocaxiomibix nopon Majibix KapnaT B03M0>Kiia annib npn Bbmoanenim a s y x 
VCJIOBHH: 

ľlepBoe H3 mix iioapa3VMeBaeľ, HTO 3TH n o p o a u noc/ie OT.IOVKCIIIIH ocTaBa.'iiicb 
3aMKHVTbIMH CHCTCMaMH OO OTHOIIICHHIO K pyÔHÄHlO I! CTDOHUHIO B ptTHOIiajI blIOM 
MacuiTaôe. XIOIIVCTHM anpnopi io, MTO STO ycaoBiie BbinojiHHeTca (n3BecTHo, HTO BO 
MHorax c a y n a n x pernonaabiibi i i MeTaMopcpH3M npoiicxo/uiT B H3oxHMn<-iecKiix ycao-
m i a x ) . 

http://iia.no/KeinibiM
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BTopoe ycJioBHe npennoj iaraeT, MTO n3yieHiibiň n a ó o p n p o ó flBJineTcsi ÄOCTU-
T O I H O npeflCTaBHTeJibiibiM, T3K HTO DbiMHCJienHoe no iieMv cpejuiee 3HaqeHHe Rb, S r 
OTHOUjeiIHfl ÔJIH3K0 OTBCMaCT BeJIHMllIle 3TOTO OTHOUleHHfl B HCXOAHbIX OCaAOlHbl.X 
nopoAax. YMHTbiBaH KOJIHHCCTBO aiiajiH3HpoBainibix npofí (16) , ôojibuiyio njiomaAb 
onpočoBanHJi, y3Kiie npeae.ibi KOjieôaiiHH oTiiouieHHH Rb; S r (OT 0,23 AO 0,90) n co-
BepmeHHo HfleHTHMHbic cpe/unie 3iiaMcmiři ( R b / S r = 0,5, MTO BecbMa xapaKiepHO 
AJia rjiHiiHCTbix cJiaimeB) Kai< AJIH MCTaMopcpHTOB pai iona r. BpaTHCJiaBbi, Tax 
n ric3iiiioK — nepneKCKoii 30Hbi, MO/Kiio n o . i a r a r b , qro ycJioBiie iipeACTaBHTejibiiocTii 
n p o 6 coĎJTioaaeTCH. 

J\nfi npnÔJiH/KeiiHoro BbimiCJieniifi AOMeTaMopcjnmecKoro B03pacTa nopoA MO>KHO 
ncno.ib30BaTb H30xpoHV pne. 2, corjiacHO KOTopoíi OKOJIO 390 MJIH. JI C T na3aA 
H3yqeHHbie nopoAbi HMeJin roMorennbiň H30TonHbift cocraB c onioiueHneM 8 ' S r / 8 C S r 
= 0,710. OcraeTCH Bbiôop nepBOiiawajibHoro OTHomemui ( S 7 S r / 8 6 S r ) o - B noAOÔHbix 
ciiryauHiix oôbimio npmiHTo onennBaxb MaKCHMaJibHbiň B03pacT ceAiiMeiiTaunH, 
npnHHMan B Kawecrse nepBimnoro OTHoineiiHH ( 8 7 S r / 8 t i S r ) o 3iiaMcnnc 0,704 HJIH 
0,705, aHaJiornmio cooTBeTCTByiomeMy 3nawennio B OKeammecKiix 6a3ajibTax. 3 T H 
3iiaMeiiHM onpeaejiniOT MaKcwviajibHbiH B03pacT cenHMeHTauHH una n a m e r o cjiy<ian 
B 680 HJIH 630 MJIH. jieT. HaM npeACTaBJíHeTCH, HTO B Bbióope nepBHmioro OTiioineiiHfl 
CTpoimHa B aanHOM CJiynae MO>KHO HOAOHTH c HecKOJTbKo mibix no3im,iiíi, M TO AacT 
B03\io>KHOCTb BMCCTO MaKCiiMajibiioro B03pacra BbiMHCJíHTb npn6jiH/Kennoe 3HaieHHe 
BpeMeHH ocaÄKOHaKonjieinifi. 

06uieH3BecTHo, MTO BO BpeMH OT.TO/Keiniíi ocaaKOB npoHcxoflHT qacTiiMiibift oó-
MC1I MOK/IV CTpOHUHeM OCaAKa (T. H. „HeTpiITOBbllV CTPOHHHH) H CTpOHUIieM MOp-
cKofl BOÄH. O/uiaKO, 3TOT oÔMeii ne npnB0.aiiT K nojmoMy H30TonHOMy ypaBiiOBe-
iniiBaiiiiio H oTHomeinie 8 7 S r / 8 l i S r B ocaaKe OÔMMHO o r r a e r c H Bbinie, MCM B BOAe 
(<t> o p — ľl a y 3 JI JI, 1974). B TO >KC BpeMH, no AanubiM ílHTepiviana n zip. 1970, 
B -revenue Bcero najieo30H OTiionieime 8 7 S r / 8 G S r B oi<eaiie 6 H J I O ôojiee HJIH Meiiee 
nocTOHiiiibiM H xapaKTepn30Ba.nocb BeJinqmioii OKOJIO 0,708. C Apyroň cToponbi, 
npu R b - S r H30xpoHHofl AaTupoBKe najieo3oňcKHX oca.oomibix nopoA (rjiHHHCTbix 
cjianueB) H3 Miiornx penionoB Miipa 6biJiH nojiyieHbi nepBumibie OTiioiueHHH 
(« 'Sr/ 8 G Sr)o KOJieĎJiiomnecH B AOCTarom-io V3KHX npeaeJiax — 0,707—0,708. H3Bec-
T n bi cJiyiaH nojiyHeiiiiH ôojiee BMCOKIIX nepBimnux OTHOiueHHH H AJIH 6ojiee ApeB-
HIIX nopoA, I O K , iianpurviep, Ä.TÍI n o p o a oca^oii iof l cepmi Ma/iMecóvpii (Kľ)>KHafl 
A(ppiiKa) Bep.\HenpoTepo3oňcKoro B03pacTa, paBnoro 0,712 (A .n c o n — K o j i ô e , 
1965). npuBcoeHHbie (paKTbi roeopfiT o TOM, MTO RJ\H rpyôoii oueiiKii Bperviemi 
0T.T0>KeiuiH HcxoflHbix ocaziOMiibix n o p o a Majibix K a p n a T ecTb ociioBamie B KaqecTBe 
nepBimiioro OTiioiueiníH crpoimiisi iicno/ib30BaTb BejiMmtHV 0,7080 HJIH HecKOJibKO 
ôojibiue — 0,7085 (óojiee pea.Tbiiasi o u e m o nepBiiniioro OTHOujeiiHfi ( 8 7 S r / 8 ( i S r ) n 
cBH3aiia co 3 u a 11 H e M iicToimiKa ciioca H ero cocTaBa). BbmicjieHHfl jiaiOT npnô.Tii-
/Keimoe BpeMH ceiuíMeiiTamni — 4 9 0 — 4 4 0 MJIH. JieT (opaoBiiK-cii.Typ), MTO ne 
npoTiiBopeMHT /rainibiM najiHHOJiorHHecKHX Hccjie/roBaiiHii. 

B ciseTc npoBejieiiHbix R b - S r nccJiCÄOBannň reojrorimecKiie COÔHTHH B oÔJiacTii 
Ma.Tbix K a p n a T B najieo3oe pa3BiiBa.Tiicb B cief lyromen iioc.TeAOBaTejibiiocTH: 

1. 4 9 0 — 4 4 0 MJI'H. JieT (?) — op/roBiiK-cnjiyp, OTJio>Keiuie ncxoaiibix ocaAOHHbix 
nopoA neJiiiTO-ncaMMHTOBoro cocraBa, BUXO/ISILUIIX na zuieBiiyio noBepxiiocrb. 

2. 387 + 19 MJIH. JieT - - nii/KiiiiH-cpe/uinii HCBOII. periionajibUbin MeTaMOpcpii3M 
B yc.TOBiiíix 3CJieiioc.nanu.CBOÍi cpaunn, iipiiBe/Tiiiiin K roMorenii3au,HH H30Tonnoro 
cocTaBa crponmií i B oca/iKax n yc.TaiiOBJíeHiiio ornoiiieiiini 8 7 S r / í i l ' S r paBiioro 0,710. 

3. 347 + 3 MJIH. JICT — H03AHHH AeBon HJIH cKopee p a n n u n n a p ô o n , cpopMiipOBanne 
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KpynHH.x rpaiinToii;uibix MaccHBOB (BpaTHCJiaBCKoro H Mo/ipancKoro) H cBH3aniibiíi 
c 3THM nporpeccHBiibiň nepiinJiyTOHHqecKHň MCxaMopcpH3M. OepepacnpeAeJieHHe 
H30TonoB crpoiímifi MOKAV MHiiepa.nbHbíMii cpa3aMii BMemaiouiiix nopo,a\ 

B 3aK.iKDMenne neo6xo£HMO OTMeTHTb, HTO HMeiomiíňcH iviaTepiiaji nosBo^ner czie-
,13Tb IieKOTOpbie CV/KJCHHH OTHOCHTejIbHO IlCTOWIIHKa rpanHTOHjHoň MarMbi Ma.Qbix 
K a p n a r . no.TyqeiiHoc A.TH rpaHHTOHAOB 3HaqeHne n e p s u m i o r o OTiiomeuHa ( 8 7 S r s l ' S r ) n 
= 0,7076 3aivieTH0 Bbiuie 3i iaqennn SToro OTHOineiinji B Bepxneň Maninu TOTO ope-
MeiiH (0,704 HJIII 0,705). Hcxo/tH H3 3THX aamibix, airropbi cmíraiOT rpamiTOimbi 
Majibix K a p n a T KOPOBMMII, o neu CBnaeiejibCTByeT ne TOJibKO 9TO iBOTonnoe OTHO-
uieHne, 110 n niôpiifliibiii xapaivTep, a TaioKe a p y r a e reojiorHqecKHe flaHHbie. B03-
MOKHO, 4TO STO anaTCKTiuiccKiie najiHureHHbie rpanir ronabi , KOTopbie B03HHKajin 3a 
C-ICT nepepaĎOTKH oca/iomibix nopo/i, KOTopbie BKjiioqajin B ccóe TaK>i<e ociioniibie 
nopojibi MaiiTiifnioro npoiicxo/KÄCiiHH (li, a M 6 e JI— II e T p n K, 1982; U a M 6 c JI 
— B e c e Ji b c K H ň — B H n H H O B H H, 1982). JXJIÍI 3TIIX rpamiTon/iOB ycTai-ioB.TCiio 
raioKe iiH3i<oe cojiep/Kaiine pe.nKHX lue.ioqeň, Sojiee BbicOKoe cpezuiee coaep>Kamie 
N a ne.M K, noini>Keimoc co.acp>Kainiíi Ce, L a 11 zipynix pcnK03CMc\nbiibix a.'ieMeiiTOB. 
He ncK.iioMena B03MO>Kiiocrb TOTO, MTO MarMa, aaiunaM nawajio rpaiuiTOnnaM, 
HMejia MaHTHHHHH xapaKTep, 'HO no n y r u CBOero ,T.BÍI>KOHIIH ona accHMHJiupoBajia 
3HaMiiTt\ibHbie Ko.nmecTBa KopoBoro MaTepiia.ia. 
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