




KaJH!H - aprOHOBOMY MeTO)ly, C )laHHblMH no py6H)lHeBO-CTpOHUHeBbTM H30XpOHaM ITO Bano­

Bbl M npo6aM TaK:lKe nO'fTH nOJlHOe (pa3HHUa )lO 5-10% ). J1 l3 .ll:BYX cny'faSIX COBMeCTHa51. 

HHTepnpeTaUHSI )laHHbiX, no B03MO:lKHOCTH BMeCTe C )laHHbiMH HCCne)lOBaHHH CBHHl(OBbiM 

MeTO)lOM H H30TOnHblX HCCJ1e)lOBaHI1H nerKHX 1130TOTIOB, .n:aeT UeHHyiO reoxpOHOJ10fi1'IeCKYIO 

11 n eTporeJ-IeHIYeCKYIO HHcpOpMaUHIO. n pH naJ1e030HCKHX rpaHHT011)laX pa3J111'IHSI 06bi'IHO 

)lOCTHra iOT OKOJ10 20 /;; , KaK 6onee )lOCTOBepHbiMH npHHHMaiOTCSI py6H)lHeBO-CTpOHUHeB hie 

)laHHbl e B cnyYaSIX XOpOWO onpe)leJ1eHHOH 1130Xp0Hbl C HH3KH!'vf cpe.n:He-cTaH)lapTHbiM 6a;1aH­

CHpOBaHHblM OTKJ10HeHHeM . .lJ:J151 nane030HCKHX rpaHHTOH)lOB, nO)lnO:lKeHHbiX Ha HHTeHCHB­

Hble cne.n:rraneo3oi1cKI1e TepMl.P-IeCKI1e co6biTHSJ (Hanp. CaKapcKI1H nnyToH, no.n:seprumi1c51. 

CJ1e)lTp11aCCOBOMY MeTaMOpQm3My), pa3JIH'IH51. B orrpe.n:eneHHSIX no .ll:BYM MeTO)laM npeBbi­

WaiOT 50 % . 
Ha 1160J1bWHe TPY.ll:HOCTH B03HHKaiOT npw HHTerrpeTaU:HH pe3yJ1hTaTOB .n:nH MeTacoMaTH­

<JeCKI1X nopo.n:. K aK Orpa:lK.n:eHcKaSI (Tipapo.n:oncKaSI), TaK H Po.n:orrcKaSI Ha.n:rpynnhi npe.n:­

cTaBnSIIOT C060H nOnHMeTaMOpQJH'IeCKHe KOMnneKCbl, nO)lBeprwHeCSI 3HaYHTeJibHblMH cpa­

H ep030HC KHM .necpopMaUJWHHhiM, MeTaMopcp11'IeCKI1M 11nw/ 11 TepM11'feCKRM co6biTHSIM. B 
OTI-{OWeHHI1 HCC.r ie.QOBaHHK cenap11pOBaHHbiX nopO)l006pa3yiOIUHX MHHepaJTOB peWaiOIUee 

3Ha'leHHe HMeeT H a rpeBaHHe Bb!We noporOBbiX TeMnepaTyp )lJISI. COOTBeTCTBYIOLUero M!'lHe­

pana. B 3TOM cnyqae COOTBeTCTBYIOLUHH MI1Hepan TepS!eT pa3nH'lHOe KOJ1H'leCTBO pam:wreH­

HOrO aproHa (HJTH CTpOHU:1151.) 11 COOTBeTCTBYIOLUaSI )laTa B pa3J111 'lHOH CTeneHI1 ,OMOJTO:lKeHa" 

OTHOCHTeJTbHO 11CTHHHOfO BpeMeHH: Kp11CTaJ1J1H3aUHH. B HeKOTOphlX cny'laHX pe'lb 11)leT 0 

CMeCH p a3J1 11'lHb lX reHepaUt!H O)lHOrO 11 TOfO :lKe M11Hepana (HanpHMep, 6HOTI1Ta), TaK 'ITO 

TIOJTy'feHHOe onpe)leJTeHHe CHOBa He OTBe'!aeT HCTHHHOMY B03pacTy HH O)lHOi:f reHepaU11H . 

3To oco6eHHO no.n:'lepKHYTO B cny'faSix meno'IHoro (rnasHbiM o6pa30M Kamrenoro) MeTa­

coM aTo3a . 

QqeHb CJTO:lKHbl e npo6J1eMbi nOSI.BJlHIOTCSI npH HHTepnpeTaU:HH py6H)lHeBO-CTp0Hl(J.feBbiX 

H30TOnHbiX CHCTeM. B c ny'faSix , Kor)la nonyqeHHble pe3yJThTaTbi onpe.n:en SI.IOT H3oxpoHy 

(111111 3pOpxpoHy), COTBeTCTBYIOIUHiJ: B03paCT MO:lKeT 6hiTb )lanrpOBaH KaK nepBOe MeTaMOp­

cpH•IeCKOe C06biTFfe (ecmt CHCTeMa OCTaBanaCb 3aKpbiTOH npH 6onee n03)lHHX C06h!TH51.X), 

TaK">Ke 11 KaK O)lHO 6onee TI03)lHee MeTaMOpcpH'IeCKOe C06biT He, npH KOTOpOM )lOCTHrHyTa 

nOJTI-IaSI HJlH nO'lTH nOJTHaSI fOMOreHH3aUHSI CTpOHUHSI. B 60J1bUUIHCTBe CJiyqaeM npH 6onee 

TI03)lHHX MeTaMOpcpH'IeCKI1X C06biTHSI.X CHCTeMa OCTaBaJlaCb OTKpblTOH, npOHCXO)lHJl npoUeCC 

H J1H BblHOCa pa)l!10reHHOrO CTpOHUHSI, HnH npHBHOCa py6lf)li1H (BMeCTe C KamreM) npH LUeJTO'f­

HOM MeTaCOMaT03e. 

Pe3yJihTaTbi B OTHOlllemnr MeTaMop<j:>M3Ma 

BbiCOKOMeTaMopcpH30B aHHbie nopO)lbi B EonrapMH pa3.n:eneHbi (Hanp. K o z h o u k h a ­

r o vet a!., 1974; K o z h u k h a r o v , 1988) Ha .n:ne MeTaMopqmqecKHe Ha.n:rpynTibr : Tipa­

po.n:ollcKaSI. (Orpa)!()leHcKaSI) 11 Po.n:oncKa SI. OHM 6biJTH no.n:seprHyThi MHOroKpaTHOH MeTa­

MopcpH'IecKoil nepepa6oTKe B Te'IeHHe HeCKOJlhKHx TeKTOHH'leCKHX UHKJTOB. Bcne.n:cTBHe 

3TOfO TIOJly'laeMble )laHHhie pa3JTH'lHb!X pa)lHOreoxpOHOJTOfFI'feCKHX MeTO)lOB )lHCKOp)laHTHbl, 

npH'leM no MHOri1X cnyqaax muueHhi peanhHoro reonorH'IecKoro CMhiCJTa. 

Ozpa:>tcoeHcKafl ( JJpapoooncKaR) TwiJzpynna 

TiopO)lbl , OTHeCeHHbie K )laHHOi1 na.n:rpynne, HCCJTe)lOBaHhl 11 no .ll:BYM MeTO)laM. Pe3ynhTaThi 

HCCJTe)lOBaHHi1 KanHii-aprOHOBhiM MeTO)lOM 0606LUeHbl .6 0 H )l )!( 11 e B bl M (I 974, 1980) . 
.lJ:nSI rpaHHTOrHeiJCOB nO)lHSITHSI (PO)lOilCKHH MaCCHB) onpe)leJTeH 

B03pacT B rpaHHuax 25-66 MJlH. neT (no 6HOTHTy) ; )lJlSI .n:nycniO)lSIHbiX rHel1con XapMaHJTHH­

CKOro 6JlOKa- )lO 228 MJlH. neT (no MYCKOBHTy), )lJ151. 6HOTHTa H3 )lBycniO)lSIHhiX rHeHCOB B 

OKOnO 3 km BOCTO'!Hee r. PHna (ycJlOBHO OTHeCeHHhie K TipapO)lOTICKOH na.n:rpynne) -

765 MJIH. neT ( e.n:HHH'fHOe onpe.n:eneHHe B HeH3BecnwH. na6opaTopHH). 3 a r o p q e B (I 976) 
coo6maeT o .n:aTHponaHHH no MYCKOBHTY H3 rHel1coB Orpa:lK.n:eHcKol1 rm.n:rpynnbr BnaxnH-
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ex oro 6noKa - 300 MJIH. neT. KaK orrvre'laeT B o y a d j i e v ( 1974), rrony'leHHbie onpe,LJ.e­

neHIHI B O'leHb IUHpOKOM :miTepBaJie BpeMeHH rrpe,LJ.CTaBJI5UOT ,OMOJIO)I(eHHble ,LJ.aTbl", CBH3aH­

H ble C HaJIO)I(eHJ-teM rrpeHMyll.leCTBeHHO , KpHIITOMeTaMOpcpH3Ma" (TepMH'IeCKJ-te C06b!TH51 B 

naneoreHe, npH xoropb!X Tervrneparypa rropo.D. npeBhiCHJia rwporoBbie Tervrneparyphr .D.JI 51 

COOTBeTCTBYIOll.lHX aHaJIH3HpyeMblX MHHepaJIOB - Jl H JI 0 B, 1975). 
I1HTepec npe,LJ.cTaBJIHIOT ,LJ.Ba aHaJIH3a uwpKOHOB 113 rHei1coB npapo.D.orrcKoi1 Ha.D.rpynnhi 

H3 Cpe,LJ.Hei1 ropbl (A m o vet al., 1982): cooTBeTCTBeHHO 406 ± 36 H 485 ± 50 MJIH. neT. OHM 

TaK)I(e npe.D.CTaBJT51IOT ,OMOJIO)I(eF(Hble B03 paCT hi", Bep051THO CB513aHHhie C HaJIO)I(eHHhlMH na­

Jie030HCKHMH H MC3030HCKHMH TCKTOHH'ICCKlfMH H MafM3TH':leCKHMH rrpoueccaMH. Heo6xo­

.LJ.HMO OTMeTHTb, 'ITO HCCJie,LJ.OBaHH51 ITO ypaHOBO-CBHHUOBOMY MCTO.LJ.Y Ha UHpKOHaX B006ll.(e 

O'iCHb pe,LJ.Kif B HaiUeH JIHTepaTy p e, a liCJI C,LJ.OBaHIHI H30XpOHHblM MeTO.LJ.OM (c ,LJ.HarparvrrvraMH 

.LJ.HCKOp,LI.H51 - KOHK0p.D.H51) B006ll.(e He rrpOBO,LJ.HJTHCb. 

Py6H,LJ.HeBo-crpoHUH.CBhiH H3oxpoHHblH rvreTo.D. 6hiJI npHJIO)I(eH K .D.BYM cepliHM BaJTOBbrx 

rrpo6 H3 ManaweBcKoi1 rpynnhi Orpa)I(,LJ.eHcKoi1 Ha.D.rpynrrbi H3 Ma,'!eweBcKoi1 ropbl (Jl H­

JI o B H .D.p. , 1983; 3 a r o p 'I e B, M y p 6 a T , 1986). 113oxpoHhi (ra6n. I) OTBe'laiOT 530-
550 MJIH. JTeT TlpH Ha<JaJibHOM OTHOIUCHHH 87 Sr / 86Sr = 0,706. 0THOCHTC51 :no K li03,LJ.HeKa,LJ.OM­

CKOMY co6hiTHIO, pemcTpHpOBaHHorvry Be3,LJ.e B lOB EBpone (YewcKH}i rvraccHB ; Cep6cKo­

MaKe,LJ.oHCKHH MaccwB; UwKJia.LJ.CKHH MaccwB; MeH,LJ.epeccKHH rvraccHB), KaK Haw6onee crapo­

MY co6biTHIO B cpyH.D.aMeHTe, KOTopoe MO)I(eT 6hiTb .D.aTwpoBaHo c noMOll.lbiO py6H,LJ.Heso­

cTpOHUHCBoro MCTO,LJ.a. no MHCHHIO p51,LJ.a 3BTOpOB (Hanp. Jag e r , 1977) 3TO B03paCT ca­

MOH .LJ.PCBHCH xophi B 3Jlbl1HHCKOH Eapo rre; 3Ta Kopa o6pa3oBanach B pe3yJThTaTe Ka.LJ.OMCKoro 

MCTarvropcpH3Ma no3,LJ.Henporepo3oi1cKo-paHHenaneo3oi1cKoi1 BY JI KaHoreHHo-oca,LJ.O'iHOII no­

CJIC.LJ.OBaTeJIHOCTH. B raxorvr cJiyqae rrepBH'IHhie rropO.LJ.hi Orpa)I(.LJ.CHCKOH Ha,LJ.rpynrrhr .LJ.OJI)I(Hhi 

6bi 6bJTh O,LJ.HOfO B03pacra C C3MhlMH CTapblMH npe,LJ.CTaBHTeJT HMH !IOpO.D. ,LJ.Ha6a3 -cpHJTJlHTOH.LJ.­

HOfO KOMITJieKCa (Hanp. <l>pOJTOWKOH CBHTOH) H llO,LJ.BCpraJIHCb 6bi O,LJ.HOBpeMeHHO C HHMH, 

XOT51 H 6onee BhiCOKOTeMneparypHOMy, perHOH3JlhHOMY MeTaMOpcpH3My. TaKa51 HHTepnpeTa­

UH51 llpOHtBOpe'lHT HaJIH'iHblM reOJlOfH'IeCKHM ,LJ.3HHh!M, COfJT3CHO KOTOpblM 3eJieHOCJT3H­

I.J,eBhlll MeTaMOpcpH3M ,LJ.Ha6a3-cp11J'IJIHTOH.LJ.HOfO KOMliJTeKC3 ( <l>pOJIOIUKOH CBHTbl) HaJTO)I(eH 

KaK 6onee IT03.D.HHi1 .D.HacpTope3 Ha MHrrvraTHThi Orpa.LJ.)I(eHcKoi1 Ha.D.rpynnbr (Hanp. 3 a r o p­

'1 e B , 1987). AJThTepHaTHBHa51 rHnoTe3a (JI H JI o B H .D.p. , 1983: 3 a r o p q e B , M y p 6 aT, 

1986) rrpe,LJ.rronaraer, 'ITO Orpa)I(.LJ. CHCKaH Ha.D.rpyrrrra 51BJIHeTc51 pe3y Jib TaToM nonHcpa3Horo, 

rroJIHUHKJIH'IecKoro MeraMopcpH3Ma H yJihTpaMeTarvropcpH3Ma .LJ.OKeM6pHi1cKoi1 syJIKaHo­

reHHo-oca,LJ.O'IHOH ITOCJIC,LJ.OBaTeJibHOCHf. nocJie perHOHaJibHOfO MCTaMopcpH3Ma (aMcpH60-

JIHTOBa51 cpaUHH) H MHOfOKpaTHOH MHfM3TH3aUHH OHa 6b1Jla nepeKpbiTa BYJlKaHOfCHH O­

OCa,LJ.OlJH hi MH OT JTO)I(eHH51MH BeH,LJ.CKO-paHHeii3JIC030HCKOH <l>pOJ!OWKOH CBHTbi, MeTaMopcp113 0 -

BaHHOH B ycJIOBH51X 3eJTeHOCJiaHUeBOH cpaUHH 550 MJIH. JICT Ha33,LJ.. 3eJTeHOCJiaHUCBbiH MCTa­

MOpcpH3M HaJTO)I(eH KaK .D.Hacprope3 H Ha Orpa)I(,LJ.eHcKyiO Ha.D.rpynrry ; npH'IeM 3TOT MeTa­

MopcpH3M 6hiJI 6oJiee BhlCOKOTCMIIeparypHbiM Ha rny6HHC, T3K K3K Ha paCCTOHHHH 1,5-2,0 km 
OT KOHTaKTa ,LJ.OCTHraJI ycJIOBHH 3McpH60JIHTOBOH cpa UHH. 8CJIC,LJ.CTBHe 3TOrO 1130Xp0Hbl , llO­

Jiy<IeHHbie .D.JTH Orpa)I(,LJ.eHcKoi1 Ha,LJ.rpyrrnhr, cpaKTH'IeCKH onpe.D.eJl HIOT B03pacr MeTaMopqnn­

rvra rroKpbiBaiOmero .D.Ha6a3-<fmJIJIJHOH.D.Horo KOMnJTeKca. 0'1eBH.D.HO rrpoBepKy o6eHx nt­

nore3 MO)I(HO OCyll.leCTBIITh, HCCJTC.LJ.YH ,LJ.Be ceplfl[ rrpo6, B351Tb!X COOTBCTCTBeHHO IH nopO.LJ. 

,LJ.Ha6a3-cpHJTJTHTOH.LJ.HOfO KOMIIJieKCa H ,LJ.HacpTOpHTOB 0rp3)1(,LI.CHCKOH Ha,LJ.rpynnhl H3 KOHT3K­

Ta. )J{eJiaTeJThHO TaK)I(e IIpOBeCnf HCCJTe,LJ.OB3HH51 cepHH npo6 113 OKpCCTHOCTelt r. PHJia , OT­

Ky,LJ.a IIOJIY'IeHa Bh!COK3H .naTa IIO K3JTHH-aprOHOBOMY MeTO.D.y, HMC51 B BH.D.Y B03MO)I(HOe .D.3 -

THpOB3HHe 60Jiee CTaporo MeT3MOcppH'ieCKOf0 C06b!TH51. 

B Po.uorrcKoM MaCCHBe rropo.nbr Orpa)l(.neHcKoA (npapo,LJ.oncKoi1) Ha.nrpyrrnhr 6brJIH 

rro.nBeprHyThl H 6onee n03.D.HMM rvrerarvropcpw<recKMM H .uecpoprvraUHOHHbiM co6biTHHM. BcJie.n­

CTBMe 3T0f0 cpHrypaTHBHbie TO'IKM Ha ,LJ.HarpaMMaX ( .LJ.JT 51 Ap.neHCKO[! rpy!lllbi COOTBeTCTBCHHO 

H3 .Haep Ma,LJ.aH- LI:aBM.D.KOBCKoro H lliHpOKOJihlKCKoro IIO.D.HHTHH) rroKa3biB3IOT 3H3'11fTe JibHoe 

paccewBaHMe 11 He II01BOJIHIOT IIpoBe.neHM.H H3oxpoH MJIM 3popxpoH (3 a r o p 'I e B, M y p-

6 aT, 1986). no MHeHHIO rrepBOfO 3BTOpa, CCJIM npC.D.llOJIO)I(HTb, 'iTO 33Kpb!TbiH xapaKTep 

CHCTCM hl 6hiJI HapyweH B pe3yJlbT3Te ll.(CJIO'IHOfO MeTOCOM3T033 (c npHBHOCOM KaJIHH 11 

py6H.LJ.HH), TO B03MO)I(HO Ha 113BeCTHOC KOJl M'lCCTBO rrpo6 3TO C06b!Hfe He OKa3 3 JlO BJlHHHHH. 
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B Tai\OM cnyYae cnpaso•tHaH ;mHHH, nocTpoeHHaH no cjHirypaTHBHbll\t TOYKaM, pacnono:lKeH­

HbJM B Ca!'vtOM .Tle BOi \ ' faCTI! llHarpaMMbl, 1\IO)!(eT OTBeYaTb Bpe!\teHH TTOCJie,UHero perHOHaJib­

HOfO ML:TaMopcp 113M a C 1130 TOTTH OH fOMOfeHI133UHeH CTpOHUHeBOH CHCTeMbl ; llO)l06Ha5! 

cnpaso•n r<lH JIHHHH s c ; ty •ta e c Ap.neHcf.: o il rpyn nol1 113 H.U pa Ma.naH-)laBHLlKOBCKoro no,UHH­

HIH OTBCYaCT B03 pacTy OKOJIO 530 ~1:1H. JleT. 

Podonc,;a.'t 1wUzpynna 

Pa.nHorcoxpoH.o; JwteCKHe naHHbte o P o.UO JJCKO~l Ha).lrpyn n e II OJI Y 'ICHbl r naBHhiM o6pa30M 

Ka JIHH - apro H O BhiM MeTO.LLO I\1 (HCC.'Ie.nosaH HH 6HOTHTa HJIH sanOBb!X npo6). Donyqel{Hbie 

onpe.nenCHHH (8 0 y a d j j e V , 1974) HaXO..'lHTCH B I!HTCpBaJie OT 25 ).lO J 06 MJIH. JieT II 061>5!­

CHSUOTOI HaJl O:.-KeHI!CM .. KpHnl OMeTal\tOpcpH3Ma" (a.Tlbll i!HCKHe TCpMH'JeCKI!C C06biTHS!). E .rU·IH­

CTBeHHbi C ,UBe cpaBHHTeJlbHO 6 0 J1ee Ll pCBl{J1C )la Th! (310 H 390 MJIH. JJeT) llOJIY'iCHbl B 1962 r. 
11 HC MOryT cei.f'laC C'li1T3TbCH ,UOCTOBepHb!MH; HC3a B~fCHMO OT 3TOrO, OHI1 npe,ll,CTaBJISIIOT 

HHLlHKa UHH 1lMI nposeneKHH pa.nHoreoxpoHon orHYeCK11X 11CCJJe,ll,osaHHi1 no .uonHHe p . Bhi'ia, 

r,ne OHH TlO Jl yYeHbl. 

Ylccn e.uosaHHSI nopo..J 113 Po.uo ncKoi.f Ha,ll,rpynn b t py611 ,!1,Heso-cTpOHUI1eBbiM MCTO,ll,OM 

COBCeM He)l,OCTaTO 'IHbl 11 HMCIOT npe,ll,BapHTeJibHblfi xapaKTep (3 a r 0 p 'I e B, My p 6 aT, 

1986). AHamn11posaHHbJC 6 npo6 H3 EoryTcBcKoi.f CBI1Tbl B l.lpnpaJJbHhtX Po,ll,onax He .ne­

cpmmpyiOT 1130XpOHy ; 4 H3 HHX nona.aa iOT Ha OLlHY Jlv.HHIO , OTBCYaiOWYIO 382 MJI. JICT. MO:lKHO 

CYHTaTb. YTO 3TO IV! HHHM<U lbHb!M B03MO:lKHbiM B03paCT TTOClC.U HCrO MCT3M0pcp113Ma _aal{HOH 

CBI1Tbl. 

P ea : tbHOC HaJJI1'1H C aJlbiHIHCK o ro MCTaMopcj>HJMa s cesepHOH 'iaCTH UeHTpaJibHhiX 

Po.uo n LlOKa3l>JBaeTCH H3oxpoHoi-i , non yYeHHOH ,nnH oa'IKOBCKOH nenTifrli1TOBoi1 CBI1Thi 113 

OKpCCT H OCTeH C. oa <JKOBO (3 a r 0 p 'I C B, My p 6 aT, 1986). 0Ha OTBC'i3CT 96 ± 6 MJIH. JlCT 

np11 Ha•ta;lbHOM OTHOWCHHH ~'Sr j 8 USr = 0,7J . JlenTI1HI1Tbl D a'!KOBCKOH CBI1Tbl TaK:lKC HMCIOT 

llOJ1 11.UecpOpMaU HOHHbi H 11 TIOJlHMeTaMOpcpH'teCK11H xapaKTep ; llOCJlCLlHHH npOHHKaiOW.aH 

CJlaHUeBaTOCTb HaJIO)!(CHa 11 Ha OKpaHKHbiC YaCTH TCJl )lo6pai1hiKCKHX rpaHHTOB tK 0 )!( y X a p 0 -

B a, K o )!( y x a p o B , 1962 ; )lo6panhtCKHX MeTarpaHMTOH.UOB- K on 'I e B a, 1987) 11 nepece­

KaeT (ln Jl HTOBb!C )!(J{Jibl, KOTOpb!C B CBOI{) OYCpC,Ub nepeceKaiOT 11 CMe!llaiOT 6onee CTapyiO 

nonoe<taTOCT b nenTHHHTOB. B .uonb nnocKOCTei1 HaJJO)I(CHHOH C;laHuesaTOCTH Ha6niO.aaeTC5! 

(B JlCllfHHHTax) llOJlHaH nepeKpMCTaJJJIH33UHH KHCJIO r O nnar110KJia3a , KBapua, MYCKOBHTa, 

611onna, KaJJHesoro non esoro wnaTa 11 rpaHaTa, a B )lo6paJJbiKCKHX rpaHHTOM.aax - nna­

rHOKJla3a JI reHepaUHH, KBapua, 6MOTHT3, MYCKOBHTa, 3T1111lOTa 11 KaJIMCBOrO TTOJICBOrO wna­

Ta. MycKOB~IT 11 6H:OTHT ocpopMJlSII{)T SICHYIO mmeiiHOCTh KOM6HHHposaHl{oro xapaKTepa 

(nepece•ICHHSI MC)I(JIY nepswmoi1 cnoMCTOCThiO 11 H ano:lKeHHOH CJlaHuesaTOCTbiO; YJIJJ HHeHHH; 

MHHepa JJ bHOfO pOCTa). KOT OpaH n a paJTJJeJl bHa WapHHpaM HaJlO)f{CHHbi X H30KJlHHaJlbHbiX 

CKna,noK. B e poHTHO ).lOCTH ri!O 1r .no nepeKpHcTan IMJaUJ111 UHpKoHa. T. r.:. n ony YeHHbie ypa­

HOBO- CBHHUOBbii\1 MCTG)lOM onpe,ll,eJJeHHSI no 3TOMY Ml1Hepany COCTaBJlHIOT OKOJlO 90 MJIH. 

JlCT (no ycTHOMY C006!UCHHIO H . oopTHHUKOro) . 

T a r.: KaK B03pacT Po,ll,o ncKofi Ha.nrpyrrnhr npoTepo3oi1cnti1 (Hanp. K o )!( y x a p o B , 

T H M o cp e en, 1989; Can y H o s, Y. y M a 'I e H K o, 1989) , o•IeBH)l,HO HaJlHYHhie pa­

LlHOreoxpmtonorHYeCKHe )laHHbiC He 1103BOJIHIOT Orrpe,UeJIHTb BpeMH rrepBbi X MeTaMOpcpl1-

'ieCKI1X C06b!TMk )lJJH 3TOH UCJlH He06XOLli1Mbl ropa3)1,0 60JibWC 11 CHCTCMHble HCCJlC)lOBal{H5! 

npeHMymecTneHHO ypanono-cnHHUOBbi M 11 py6H.nweno-cTpOHUHeBhiM MeTo,ll,aMH. Cpan­

HHTeJJbHO TOYHO .U::lT11pOBaHbl TOJlbKO TTOC JJ e.UH11C 11!-{TCHCH:BHble ,UecpopMaU110l{Hb!C 11 MeTa­

MOpcptl'ICCKHC HB;lCHHH , BOJpaCT KOTOpb!X ascTp11HCKI1H ( OKOJJO I 00 MJIH. neT). 

Pe3yJ£bTaTh£ B OTHOWemrn MarMaHI3Ma B )lMa6:13-Q)J{JIJlliTOH,ll,HOM 

KOMnJieKce CTpyMMKyMa 

Pa.D.H:OreoxpoHonorHYeCKHC uccne,ll,osa HHH naneo3oi1cK I1x :v~arMJTHYecr.:Hx nopon TpbiH­

CKo- B n axHHCKoi1 C:U.HHI1Ubl (CTpyMHKyMa) O'iCHb orpaH!1'1CHbl, a llOJIY'fCl{HbiC L(aHHbiC C l{J13-

KOH CTeneHbW ,ll,OCTOBCpHOCHf 11:3-33 HHTCHCHBHbiX HaJIO)I(CHH b!X HBJICHHH. CpaBHIHeJlbH O 
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T a 611 H llJ 2 

06o6w,eH.Hble py6uoueoo-cmpoHl{ueBble omame o.ZR nopoo !OJICHOll oo.1zapuu 

l'eo.lOrl14eCKOe Te.1 •1; .lHT. IICTO'Ii!IIK 

J\l ane iUCBC K<lH rpynn a, L M a,letueuCKJ (Jl 1 1 .~ o 11 11 liP -. 1')83) 
i\1anetueucKall r pyn na, 1· . :\1J ;TelllellcK a (3 a r· o p 4 e B .. \1 y p 6 a r, 

1986) 
/\p.:J.eHCK~ R r py11 11a, .\ ta ;.[al l· lJ.JBH.li<OBCKQ(' 11 0.11i!1 T;re (3 a r 0 p 4 e 11 , 

My p 6 a r. 1986) 
!<J)!(H060.11·apCKHe r paHHTOHJ.bl, Cb1 WTIIHCKa Cpe.:rHa r opa \3 a r o p-

4 eB, ;\ l yp6a r . 1986a ) 
I ;;o~mn e~-;c : C:vtH:I OBeu c ~o;Hii nnyro11 

X 11 ccapcKul! nnyroH 
II KO~IIl .l C KC: l\onp11 uw rcHCKiffl n .~V TO! I 

Konp11wT. nnyroH, RK.1. an.111T 
III ;; o~wn e Kc: reopr:te sc KHii rpa1111T 

Crpen4JHCKHA nnyroH 
10>Kii06onrapcKll e rpaii!ITOi t.ctbl , CaKap cK IIH n.1 yr oH (JI H 11 o 13. 1988) 
AllbnHiicKite co6bi TII!I: 
.\·\ eTJMOptjll l 3 ~1 D3 4KOBCKOii nenTIIHIITOI!OH CBIITbl (3 a r 0 jJ 'I e B, 

My p 6 J T. I 986) 
nnyr oH E;l JTIBl (6a pyTHH-6 y iiii0BCKIIii) 
n c36orcKI IH n.1yToH (3 a r o p 4 e s 11 fl iJ. , I 987) 
CeB eponHpHHCKIIH 1111yroH (3 a r o p 4 e 13, My p 6 aT , I 983; 3 a-

r o p 4 e 13 H Jlp., 1987) 
BHTOWCKIIH nJI,YTOH - MO IIUOIIHTbl (.' I II II 0 B. 1989) 

8 HTOWCK Hii ll.'l)'TOH - ;1 eBKOrpaHOC I1eHIITbl H an.lHTbl 
/\ n.1HT·rpaHHTbl, Kapbep 1J.eM5lHHU3 ( 3 a r 0 p 4 e 13 11 .lp., 1987) 
Au;li!Tbl H an.~ Hr-r paH HTbl B 6e36orc KoM 11 UeHT IJ all bHOIIHJli iH CKOM 

nnyroHax (3 a r o p 4 e B If .:1 p., I 987) 
UeHTpa.~ bH OnHpHHCKHH n,1YTOII ( 3 a r o p 4 e B 11 Jljl . • 1987) 

BolpJcT, 
M.l ll . . l e T. 

5 18 ± :30 

5J I I 13 

530 

.'3.12 ± 27 
331 ± I-I 
,'J20 :::::58 
:m 1 :;_ 7 
21 1:: 26 
238 :r 37 
320 -t 18 

96 ±. 6 
S9 ::;: 13 
88 ..[ 9 

92±22 
92:r8 
9 1:±. IO 
83 ::- 6 
79-:t 6 
3 1± 2 

.37 ± 2 
32±3 

·s r. - I - --
(' · r, · •::, r)0 c. c. iJ . o. 

0,706 I 

0.7062 0.2 

C11pJ1;04ii :IR .11!H HII 

0,7Ufi0 ~ .. 1 
0 .705 7 '2 ,6 
0,7092 0,1 
0,7096 0,4 
0, 7091) 1 ,.'j 
0 .7096 1),7 
0,7058 

0 . 71 02 32 
0.706() 2 .9 
0, 7100 

0,71 '2 1 
0,7041 
0,70 ,12 0,4 
0 ,70,1-1 
0,704 -'3 
0,71 .30 6 .2 

0,711 .1 1-1.0 
0 .7I07 

CJia6ee 3 fl!\111 npOUcCC3\111 JaTpOH)'TI>I n opO,.lbl C r pyMCKOi1 ii,HOpi !TOBOil Cj:>Opi\·IaUIIII K Cc­
B Cpy OT r. CraHKC ,lJ,KMtnpos (,D, 11 M 11 T p o B a . 1967), r .uc L i I i v ( 198 1) npo DCJl HCCcle ­

.nosaHHSl KCIJlHH-3prOHOBblM MCTO.UOM pO r OBOH 061\!aHKH KaK 113 .U110pU.TOB II ncpeceKai-O ll.(I!X 

HX fiCrl\taTIITOB , TaK H I!J KOHTaKT HO-HJ:viCHCHHbiX n opO,U ,UHa6:13 - Cj:HL'Ul!TOH,lHOfO KO\tn JlCKCa. 

,ilaHHbiC no pOfOBOii 061\HlHKC 113 ,LJ. HOpHTOB 11 fiCf J\.-!aHI TOB fiOila,Ual-0 r B l!HTep Ba; I 530 - 550 

M.lH .• leI ( ra6.1. 2) . HO B HCK01 OpblX C.ly Ya S!X ,.lOCTllf3!-0T ,3.0 620 l\UH .. lC r. Vf JBCCTH O. 'ITO 

J1 0 fOB3Sl 061\ taH Ka np11 Kpl i CTCIJlJ11133Ll11'H MOiKCT 33,UCp:-K3Tb .,113Jll lWHHii'' pa'll!OrCHHLi i i 

aproH , JaH\'l CTBOBa HHblil 111 oKpyiKat-Oll.lHX nopo.u H JIH Marl\ t b l. B c:ICl.lCTBHC 3Toro n OJIY'ICH ­

HLie peJy.lbT~n bl npltHl!MaiDT CS! c JnnccTHbii\1 pcJcpBOI\t KaK Hlfil, ltKaUHH o6pa3onaHlt51 Crry:-.t ­

c;;oil ,D. li OiJHTOBOi i cpopMaUHII OKOcTO 530--550 1\l j llf. JlCT Ha33Jl , T. C. BO JJj)CI\151 fiOC JIC,lHCrO 

IIHTCHCIIBHOfO 1\lt:Ta:vlop<j:JIIJMa Orpa:-K,lCHCKOif H<l ll fj))'flll bl. 

np11 HCCJ1C,U0£3HHH py61!,lHeBO-CTpOHUHCBbiM MC'I O.UOM HaJIOBLIX npo6 113 rpaHIITO H­

,[(OB K t-Ory o-r r. TpbiH (n oKpecTHOCTS! X py.UH11Ka 3 na1 a) 6LIJia nOJIY'ICHa (3 a r o p '' e B, 

My p 6 aT, 1988) H30XpOH3, OTBC'-!3 1DIJ.l3SI 414 ,±: 61 t-.t:IH .. lCT npH Ha'-!a,lbH 0\-1 OTH OWCH I!H 
8 ' Sr / tiG Sr = 0.706. no,ly'ICHI-Ibl li B03p3CT .UOBO.lbi ! O 6"11130K " o npe.ue.lCHH I O Am 0 v ct a l. 

(1981) CBiiHUO Bbli\1 \!O.J,C.lbHbl\1 MCTO.J,OM - 390 '\1.-IH. : ICT. 3TJI ..lL1HllbiC 0 11 pC,.lC.I51!-0T Ka:JC­

,.'J,OHCKHii t-.tafl\13Tli3M , H O Jl..lS! yTO'IHCHIISI B03pacTa HC OO .'\O,.lll\ lbl CJICI C\IHbiC IICC'I c,.lOB aHIIS!. 

D a JIC030HC K II H rpa HliTOll,[lllblll \1Gl r \1aTII3 \I B BbiCO KO \1 -:Ta :\10p cp1130 BH 1-1 II b i X 

KO M n Jie KCJX (rpa HIITOl!Jbl I-O)f{II060Jl f a pCh:OrO T!In.l ) 

fl p06JleMa B03pacTa yKaJaHHO~'t rpynnbi rpaHHTOH.UOB S!BJIS!C fCH 06beKTOM ,UHCKYCC H l l CLUC CO 

BpCMCHI I l!X o6oco6JlCHH51 C r p. ,lJ, H M H T p 0 B b l M ( 1939). l3 Ha'I3JlC C'-!HTaJlOCb. 'I 1'0 B 

n e T pOJI Ofi1'-!CCI\OM OTHOWCHHI1 :na rpynna COBCCM O.J,HOpO,J.Ha, a OTH0Cil.\1ble K HC l i TC:!la -
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O)lHOfO B03p3 CTa. Oocne yCT3HOTL'TeHHSI B3a HMOOTHOWCHHH nepeCe'!CHIUI Me)f(.llY HeKOTOj)bli\111 

TeJiaJVur (X a it .u y T o n, 5I H c n, 1960) 6hiJ10 flOKa3aHo, LITO Cpe.uHeropcKHH (D a b o v­

sk i eta l. , 1965; )J,a6oncKH H .up. , 1972;KynaKCb30BH.llp. , 1968; Pycesa, 

19 78) H P11no-3 a n a)J.HOpo.uoncKHH (Be p r 11 noB 11 Jlp., 1961: H b n K o B H )J.p., 1989) 

6 a10n11Thl n pe,llCTaBnSlK>T COOOH KOMn; JeKCHble TCna, T:.lK KaK COCTaB,'l5IKlll.J.He I-LX riJIYTOHbl 

OTnH'IalOTC51 riO neTpOJ10fl1 '1CCKI1M H neTpOcT pyKTypHbiM npH3H:lK:lM 11 H36JllO;J,UKlTC5l B3311-

MOOTHOWCHH5l nepeceYCHHSI Me)f(.uy Hl1MJL A p H a y .ll o B (19 79) H A p H a y .ll o B a, A p ­

H a y A 0 B ( 1982) COfJ13CHbl C MHeHHeM 0 MHOfOcj)a3HOM xapaKTepe t0)f(HOOOnrapCKI1X rpa­

H I1TOHA OB, HO noc.rrcAHK>Io, TpeTbKl (pa3y n CpeAHdi rope C'IHTanH: anbrii1~icKoi1; 3TH: aTopr,l 

soo6we cTaB5l r noA Bon poe na J'TC03o~icKH~t B03pacT PHno- 3ana.a.HopoAoncKoro 6aTomna. 

Dp.HJlO)f(eHHe KanHii-aproHo soro MeTOAa K IO)f(Ho6onrapcKILvl rpaHI1TOl1A aM ( :6 o 51 .a.­
)f( 11 e B, Jl 11 Jl 0 B, 1972, 1976) riOKa33 j iO TC ::..Ke OC06CHHOCTH, Ka K 11 np11 MCTaMO pcpHYCCKHX 

nopo,llaX. Do OTHOWCHHKl K P11Jl0- 3anaAHOpOAOTICKOMY 6aTOJ'T HTY OMOJlO:iKCHl-lbte anhmri1 -

CKI1e A3Tbl 11 n o 6HOT11Ty, H no MYCKOBI1TY Bee HaXO.D,5lTC5l B HHTCj)ll clJl e Me/I<AY 30 H 65 MJlH . 

neT, 'ITO CB51 3a Ho c 11HTCHCHBHbtMH TepMI1 '1CCKHMH co6hllH5lMH B naneoreHe (.,KpHnToMeTa­

MopcpH3M'· - Boy ad j i e v, 1974) B PoAonc KoM 1\Jaccusc. B OTHo weHI1'11 CaKapcKo ro 

nnyToH a IIon yYeHHL>Ie li,Hcppbl no 6HOTHTY (:6 o 51 .u A< If e B, Jl I! ; t o B, 1972 ; Jl H n o B, 

1986) IlOTiaAalOT B HH TepBaJl 123 - 136 MJLH. JleT, T . e. OTpa:>KalOT anhTIHHCKI1e MeTaMOpcpH­

'-!eCK11e 51 BJleHH5! , Hano lKeHHhi e H Ha Tp11acoBhTe oTnolKeHHSI MaHTH:H CaKapcKoH aHTHKJnt­

H a Jm. CpaBHHTenhHO H aH6onee AOCTO BepHbie .a.aHHhi e nonyYeHbr .llJ151 rpaHHTOH )lOB CpeAHe­

r opcKor o Kj)HCTaJlnH YeCKOfO OJIOKa (:6 0 5I A )K 11 e B, Jl 11 Jl 0 B, 1972; Jl 11 c'T 0 B, 1975): 

.D,O 290-300 M JlH. neT .D,n 5! l KOMTIJlCKCa, 230-250 MJIH. JleT - AJ151 11 KOMn.rieKca , 11 180-

230 Mnl-1. n eT- ,nn 5! Ill KOM n neKCa . B COOTBeTCTBHH C noporOB bl MH TeJVtnepaTypaMH, HaH60nb­

lliHe ,naThi TIOJly YeHbl .D,Jl.H MYCKOBHTa H nnarHOK;la3a, a H3HMeHbWHe- ,nJl 51 0 110THTa 11 Kanl1e­

BO noneaoro wnaTa. H a 6a3e 3TI1X uccne,noBaHI1;:I, KaK H e)lHHI1YHL>IX .a.aHHhiX no y p aHoBo­

CBHHUOBOMY 11 CBHH UOBOMY MCTO)laM, A p H a y .D. 0 B ( 1979) npe)lri OJlOlKHn JJ:JIH l KOM n JJeKCa 

B 03p3CT B 270 ± 2 0 M nH. neT, JJ:Jl5l lJ KOMri ;leKCa- 240 ± 10 MJlH. JlCT, a JJ:J15! TpCTbCfO­

.no 160 MJIH. neT. 

P y6H)lHeBO- cTpOH UHeBbiH H3oxpoHHhi H MeTO.D. 6btJI npHJIO)f(CH noKa TOJi bKO K cepHI1 

BaJIOBbi X n po6 H3 Cpe.nHeropcKoro KpHcTann HYeCKoro 6noKa ( M y p 6 a T, 3 a r o p 'I e s, 
1983; 3 a r o p Y e B, M y p 6 a T, 1986) 11 CaKapa (Jl H JI o o, 1989). D oJrytiCHHbie ,naH Hhi e 

(TaO;l. 1) nO,Ll,TBCp)lHnH HaJl lf'!He Tpex rpaHHTOH.ll:HhiX KOMil:I t:KCOB. 

DepBhl ~i rpaHHT011.UH L>IH KOMilJleKc Kap6oH oBoro B03pacTa (oKono 340 M JIH. neT JJ:JI 5l 

CMHJIOBeHcKoro 11 X11capcKoro nnyTOHOB H OKOJIO 320 tVIJIH . JieT HJIH 6onee - .D.JUI CaKap­

CKoro llJlYTOHa). HaYa ;lb HOC OTHOWeHHC b'Sr /~ HSr paBHO OKOJIO 0, 706, 'ITO flj)C)lriOJlaraeT 

MaHT!1HHOC npOHCXO)f()leHHe IICj)BlftiHOi\ MafMbf, HO npeTepneBw ei1 3HCl'IHTeJlhHYlO KOHTaMI1-

H aU1110 MCTaMOpcpHYeCKHMI1 00j)O)l3M11 orpa)I( .D,C l-ICKOfO nma, H,llf 'ITO nepBH'Hla.H MafMa 

OpOHCXO)lHT H3 HClHOO;lee rnyOOKHX, ,HCTOlll_eHHbiX" 'IHCTei>I KOj)bl. 0 MaHT HHHOM npOHCXOlK­

,nemm CBif)J.eTenbCTByeT H TOT cpaKT, 'I TO r p aHHTOH.D,bl .D,aJ-!HOrO KOMfiJieKCa B Cpe,nHeropCKOM 

K p HCTannH'!eCKOM 6noKe n pe,nweCTBOBaHbl OCHOBH bl MI1 TIOpOA3MH ( n o COCTaBy OT n ep11)l0 -

TI1TOB .D,O ra66pO -.D,110pHTOB) - 3 a f 0 p 'I e B 11 A j) . ( 1973 ). 

flTopoi\ rpaHHTOHJJ:Hb!H KOMIWeKC TaKlKe KapOOHOBOfO B03pacTa (320-300 MnH. n eT 

n o o n pe.neneHH Kl TO;'TbKO )lJ151 Konpi1Bll.J.eHcKoro n nyToHa), a Tperui1 - n e p McKo r o B03pa­

CTa (270-235 MnH. neT no onpe.ueneH HSlM .nmr 1eopnfeBCKI1X iKI1JlbHbi X rpaH11TOH.JlOB 6nH3 

r . X Hcap H )lJI SI CTpen '-la HcKoro TIJlYTOHa). Ha•mnhHbte OTHOllleH H: sr 8 'Sr / 8 uSr )lJ15l 3T I1X rpaHH ­

TOHJJ:OB .D,OBOnbHO Bh!COKHC (0, 709- 0 , 71 0), 'ITO n pe,nnOJTarae f (pOpMHpOBaHH:e HCXO .D, HOH 

MarM hi nyTeM aHaTeKcnca t-:oposoro cy6cTpaTa (MHrMaTI1Tbi Orpa)I()J,eHc Koro Tuna HJIH 6onee 

,npeBHI1t! rpaHHTOHAb0 . 

A nbnMHCKllM MarMaTM3M B JO)!(Ho fi £os£rapllli 

AJi b TIII i iCKHi1 \1arMaTH3M B JO)I(HOH b OJlrapHH 6uiJ1 0'1\.!llb HHTC HCHBHbiM II llpu51 B IIJI CH 1:1 

.D,Ba 3Tana: B fi 0 3 JJ:HCM l\!Cny J1 B naneo reHe. flpe,nllO IO:>KCHI15I 0 HaJII1'11fl1 lOj)CKOfO rpaHHTOHJJ:­

H OfO MarMaT113Ma (A p H a y ,U 0 B, 1979) HCOOOCHOBaHbl - UHHl pOBaHH bl C Kan11i\ -apro-
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H OBble onpeJieJleHJUf DO 6Honny 11'3 COOTBeTCTByiOW.I1X TIJlYTOHOB npeJICTaBmUOT 6on ee MO­

JlO,Llb!C ]laTbl, KOTOpb!e BTIOCJJeJICTB I111 6b1JII1 11HTenpeT 11 pOBaHbl npa Bif;lbHO Ha OCHOBe JiaHHbiX 

KaJlll ~-a prOHO BOfO H py6H,LII1CBO- CTpe HilliC!JOf0 >v!CTO,LIOB. 

Bq.>X He r,,!COIOBo il ~nan n pc.::rcTa s.l eH syJ1KaHHTaMif 11 n nyroJUfT<I'vlll . B CpenH eropcKOH 

30HC. flei= BOW.l 4aJ1 b H O (Hanp. 11 H 'vi 11 T r 0 B. 1939, 1946) BYJTKaHII3M n pHHHMaJ1C51 3a MaacT­

pl !XTCKVli1 , a Htnp~nnHHbti1 :-.ta r M:lTI1'3:\I - 1 a napa!'vm i1cKHi1 (na TCK O- llaJleoueHCKHH) . Bno­

c JJe,QCTBHC (Hanp. [{ y :1 a K c h '3 o s H .llp ., 1964) 3¢¢Y'3J.fBHbJe 11 JIHTP Y1HBHbie nopo,D.b l 

6L>!Jil{ OTHCC\:!Hbl K eJ.tHHOii BYJJKaHoreHKO-nJlyTOHH lfeC KOJ:t aCCOUHaUIH1, B03pacT KOTOpOH 

CYH raeTc:.~ TypoHCK!H ... t (?) - 1\H'll\HeceHOHCKH Jvt. 

P a.uH o r eoxpoHOJl Ofl!lfCC KHe JlaHH b JC o6 3To i1 acco uH a U HH 6bJJl lf npe)ll\ l eTOI\·1 o6cy )!(.lle ­

Hg51 s pa6onx BacH Jt e B a . J1 H .1 o B a (!971) , 4 11 n LJ a KoB o 11, 1l11 JJ o B a (1976), 
B o y a d j i e v , L i 1 o v ( 198 1 ), 5 o 51 Jl )K H e B a ( 1981 ). I> o 5I ll )!( 11 e B ( !98 1) ccunaeT, 

"lTO riO.ny cJeHHbJC KaJlHi1-aprO HOB h lC On pe)leJleHH 5l B pa3JlHY HhlX .na6opaTOpH51X OTBectaiOT 

cy6repUHHCKOMY B 0 3pacTy ):U151 ~1HTp)'3H BHOrO MUrMaTI1'3Ma. DpH 3TOM 111\1 11MeiOTC51 B BH.llY 

cpCi l HHe 3HaYeHH5! noJlylfCHH'hlX 1ur¢p n o pa3JlHLJtiblM MH Hepa;laM. K poMe TOfO OH HC06o­

CH GBaHHO y-i sepA<rraeT. c•To J1a6opaTOpH51 p a.llHoreoxpOHOJl OfHI1 n pll K oMHTeTe re o .1 o rHH 

(Cot~ml) )lUCT CHCTeMHO H CMHOfO 3 aBbJWeHHbJe pe3)'JlbTaTbl. Ti oJJy lfeHHblC B )TOH Jla6opa­

TOp!HI l\·JaKn:MaJ1hHbJ e lll·Hjl p bl (Ta6J! . I) .llJ15! OT)leJl bHblX n nyToHO B n o 6 !10THTY nonaAaiOT 

B p aMKH oT 84 )lO g9 M JlH. neT. a no porosoi1 o6MaHKe - OT 86 .llO 90 M Jl. neT. C4HTaeM , 
11TO JHI !\t a :,-CHM<1!1b llblC U11cppbl OTpa)KaKH p C<.I Jl bHhle B0 3 paCTbl '3aCThJBaH H5! COOTBeTCTByiO­

W.HX TIJI)'TOHOB, a B CJl )" lUllX 6 o .1ee HIB KHX 3HU 1ICHH ll pe 1Ib H)leT 0 BpCMCHII JUIH OTHOC I1Te j1 bHO 

6onee II03JJ,HCTO '3aCTb!BaHIUI BHyTpCHH 11X lfaCTeH n nyTOHOB, 11.'1 11 6 0 .1 ee fl03JlHH X ¢ a1 (Hanp. 

)l01 JlbHO i1 cpa3bl) . lfJlH 06 ,OMOJIO)KC!-HrH'" )l3T 11pOB3HHH DO HeKOTOpbl l\1 M HHepanaM BCJlC)lCT­

B HC 6 0 JlCC ll0'3)lH HX ( n apaMHHCHfX) )lecpOpM a UHOHHbiX 11 TCpM HlfeCK11X 51BJleHHH. 

ViccJl C.ilOBaHH51 pyo?J)l l1eso-cTpoH uHeBbiM 1noxpoHHblM MeTOJlOM (Z a g o r c e v, 
M oo r l.> at h, 1987; AM c :1 11 H 11 .up., 1986: J1 "'.no s , 1988) cepHH sa JIO BbiX npo6 co­

cpe.llO T OYCHbl n oKa TOJlbKO H'3 8H TO W KOrO ri JlYTOHa, npH'1CM OHH ripOBe)leHbl B Tpex pa3-

Jll1YHblX .n a6opaTopH51X (0Kc¢opA, JleHHHrpa.ll H Co¢1151). P e 3yJTbTaTbi noKa3aHbT B T a6Jl. 2. 
JloBep11TeJlbHble rpaHHllhl n o OTHO!IJeHHW BTOpOH <fla3bi (MOHUOHI.fTbl 11 J1CHKOCHCHHTbl) OYCHb 

WHp OKI1C, H O peaJlbH blH B03 pacT, no BCeH BCp0 51 THOCTH, paHHCCeHOHCKH H ( OKOJTO 84- 88 M .rl H . 

Jlel'). B 03paCT nOCJIC)l;!ei-I ¢a3bl ( ;lCHKOrpaHOCI1eHTbf, anJJHTbl) o n pe)leJJ51eTCll. OKOJlO 79 MJlH. 

JleT (Z a g o r c e v, !988). 
Bcsie)lCTBHe ,OM OJTO)l<CHH51" )laT KaJlHH - aproHOBbJM MeTOAOM, oco6eHHO npo51BJleHHblM 

B PO)lOnCKOM MaCCI.fBC, 11 OT CyTCTBH 5l KOH T aKTOB C MOJlO.llblMH OCa)lO'lHbiMH T OJHUaMH, )lOKa-

3aTCJlbCTBO MOJlO)lbiX r paHHTOH)lOB B POJIOIJCKOM MaCCHBe C nOMOlUbJ<) 3TOfO MeTO)la HC­

B0 '3MO)!(R 0 - M0.1 0,'lbiC .. ]laTh ! '' TIOJlyYaWTC51 AJ1 51 nopO.ll006pa3yWUH!X MHHepaJJOB 11'3 BCCX 

(11 naJlC030liCKHX, 11 a ;lbmt i1CK11x) rpaHV.T011.1lHbiX n .lyTOHOB. B CB51 '311 c 3TH M AO Ka'3a T CJJ bCTBO 

BCpXHCMeJlOBOrO r paHI1TOH)lHOfO MafMUT H3Ma OKU3aJlOCb B0'3 MO)!( Hb1M T OJlbKO C TIOMOU,lbl<) 

py6H)lHeBO-CTpOHli.I1CBOf0 MeTO)la no BaJlOBbiM npo6aM. 3THM MCTO)lOM 6bL1 )lOKa3aH 

sepxHeMe,1osoi1 so1pacT (B HHTepsaJle 86- 92 M JlH. JleT) 5 c'360)!(KOro 11 CesepomrpHHCKo ro 

n.n y ToH oB (3 a r o p c1 e B, My p 6 aT, !983 : 3 a r o p 'I e s If n p. , 1987) 11 npon o JJ)!(eH H51 

l>apyTI1H-oy~lHOBCKOfO TIJlYTOHa (nJlyTOH 3 JJaTI15!) Ha TeppHT OpHI1 rpeUHH (S 0 1 d at 0 S, 

C h r i s t o f i d e s, 1986). BepoHHo H 3)lecb p elfh 11)leT o HH)!(HeceHOHCKOM M a rMaTH3M e 

O ,LIH OBpCMCtiHO C M OHUOHH TOH)lH b i M MarMaTI13MOM B Cpe)lHeropH11. 

n aneorCHOB!:>lft 3Ta n B P O)lOilCKOM MaCCHBe W11pO KO npe)lCTaBJTeH n peHMYillCCTBeHHO 

3q)(jJy3HBHblMH ¢aUif51 MH. Pc3ynbTaTbT no B o cTO YHbJ M Pon onal\,1 o6o6weHbl B pa6ore L i-
1 o v et a!. (1987), a )laHH:.t e no l..l,eHTpaJlhHb! M P o)lonaM 11 1-03 £oJl rap11H U11 T11pywTc~ M H O­

nrMJ.1 aoTo p aMH . 0cHOBHa51 LJaCTb syJlKaHH3Ma oTHOCllTC 51 K KO H UY ri03.UHero 30 Ue Ha H Ha­

"laJly 0 Jl l1fOl tCHa, KUK ,llaHHb Je TIO KaJII <H- aprOHOBOMJ' MCTO.llY OTBeLJaWT HHTC pBaJiy B03 pa­

CTa OT 38 .LlO 3 1,5 MJltf. .ncr . B cpxHCOJlHro u eHOBblH BYJlKaH113M n BocTO lfHhT X Po)lonax )la­

TllpOBaH TaK)!(C .llOBOJl hHO TO LJHO. 13 111-nepBaJl e 27,5- 26 MJlH. ;leT. A p H a y .1l o s ( !979) 
npennoJlmKHJI, 'iT O rpaHHTOH.lll>l s TI 11 p11He H M CWT TaK)!(e naJle o reH OBhli1 s o 1pacT (3! - 34 
MJlH. JleT n o KaJTHM - aprOHOBOMY MeTO.Uy n o 6ITOTHTaM - A p II a y .1l 0 B , Jl H Jl 0 B, 1983). 
flon06Hhie llll¢pbl He MOf.flH CLJHTaThC51 )lOKa3aHHblMH H'3 - 3a nOBCeMeCHIOrO OMOJIO)I(eHIUI 
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B03pacTa 3TI11'vl MCTOJIOM B P 0 110JlCKOM MUCCI1BC (8 0 y d _j i C V, 1974). l1CCJIC,.QOBaH lfH Cc­

p11H: BaJIOBbiX npo6 py6HJil1CBO - CTj)OHUHCBbiM MCTOJIOM (3 a r 0 p Y C B 11 Jlp., 1987) CTOJIK­

HYJIHCb c cepbe3HbiMH TPYJIHOCTHMil B CJly'-laHx KOHTaMHHauml c l'vtpaMopaM"! 1lo6pocntH­

CKOH CBHThl (cesepH<UI nep11cpep11H UeHTpaJibHOn11p~mcKoro nnyToHa; TewoscKHK JlJlYTOH). 

C Jipyro(! CTOpOi!bl, rpaH11TOlfJlbl lO)!{H.Oii '-ICICTH LI,CHTpaJibH OTillp11HCKOIO IlJIYTOHa ;ICCjHI­

HMpyiOT 3popxpony npH6JIH31·HCJibHO B 32 MJIH. JICT, a Hp06hl 113 aiJ.CJHTOB, B CpOHTf10 CBH-

3aHHbiX c Ueur panbHOnHpHHCKH\1 n n yTOHOM 11 suenpci!Hb! X D £e360iKK0:\1 nnyToHc, onpcnc­

JIHlOT H30XpoHy B 34 + 2 MJI H. JICT. 

l1cc.l1eJioBaHHH Rb- S r MCTOJIOM (no sa.llOBhiM npo6aM) na.'lcoreHOUhJX symcaHJ-tllCCKMX 

nopo.n: IOro-BOCTOlJHOH '-laCTH Po.uoncKoro MaccHsa B CesepHoi1 ipeu1nt (I n n o c c n t i 
et aJ., 1984) 06Hapy)!CI1JlH 3HaliJ1TCJibHYIO JI I1CI1C!:1C IHO HaYaJlhHbiX OTHO WCHHH 8 7 Sr j ~ HSr (B 

MHTepsane 0,706- 0,708), 'I TO He no3BOJIH;1o 1rx ;JaTHpoBaTb. B car..we noci ~JlHee ape!\1>1 

f1 Jl lOCH H H 11 )lp. (1988) TIOJJYlJI1.CIH H30XpOHY TIO BaJlOBbiM npo6aM H3 WOW0HIH-JI3THTO­

BOi'! cepu11 BocTOYH o po.noncKo?i .nenpeccuH. Bo1pacT - 28 ~~= 2 M JJH. neT, a HalJanHoe OTHo­

lllCHHC 
87Sr / 8HSr (0,708) J\IO)!{HO TOJ!KOBaTb KaK pe3yJJbTaT 11p011CXO)!{)lCHf11! nepBOJ-falJ<:tn b­

HOH MafMhl n yTCM TIJ1aBJICHi1H HCTOW,eHHOfO 13CpXHCMaHniiiKOfO (n Jl 10 C H I! H II 11p., 

I 988) 11111! H>DKHeKoponoro cy6cTpa·r a . 

BblBO)lbl B OTHOWCHHI1 JJ,aTlipOBaHI{H a.l1bfllfi1cKHX MUfM:.tTH'ICCKllX fiOpOf.l MOryT 6LITb 

npc.ncrasneHLI cne.nyiOll.lHM o6pa30M: 1) .naTKpoBaHnc sy j tKaHH 'ICCKHx nopo.n c noMOW,biO 

KaJlHH-aprOHOBOfO MCTOD,a B 60J1bWlH(CTBC CJiy lJaeB ycncu.IHO, CCIII 6paTb Ma KCI1MaJlbHblC 

UHQJpbi, ITOJIYlJCHHh!C )J,JIH )laHHOfO TC.Ila (nOKpOBa, )l3HK11); 2) onpe;J,CJ1CHIIC B03pacTa HHTpy-

3HBHblX TCcl, OC06CHHO BHC)lpCHHbi X B BbTCOKOMCT3MOpcjm30BaHHbi C TIOpO,i:C b l 1-1 f1aJJC030KCKIIC 

rpaHHTOHJihT P o,ao r1ocKoro MaccMBa, B 0 3MO)I{HO npH KOM6HHHposaHHOM rrp11JJOIKCHHI1 KaJJH?i­

aproHonoro MCTOD,a H py6HJIHCBO-CTpOHUHCBOfO 1\ICTO)la no BaJIOBbiM opo6aM; 3) )laTH­

pOBaHHC C f!OMOWhlO py611)lHCBO-CTpOHUI1CBOfO H30XpOHHOfO .'vlCTO,LJ,a ITO BaJIOBblM npo6aM 

YCHClllHO B CJly'-laHX , KOf)la JIH:CHCpCml OTHOWCIHUI SiRb /~ 11 Sr JIOCTaTOlfHO 60JlbWUH, a MUfMa 

JIOCTI1fJ13 Bb!COKOH CTCDCH11 l130TOI1HOH fOMOfCHH3aUHH CTpOHUl1H; 4) IIpH 3HaliHTCJlhHOH 

KOHTCIMHHaUHH (OC06CHHO C rvtpa>viOpaMH) MafMbl pC3YJlbTU Tbl YaWC BCCfO Hey)lOB.IlCTBOpH­

TCJlhHbiC; 5) HCHaJICIKHhlC pC3YJihTaTbl non y YaJOTCH 11 B cnylJaHX, KOr)la 6b1Jl pa3Bl1T HepaBHO­

MCpHO lllCJIOYHOH MCTaCOMaT03. 

B hiBO.Ll,bi o6 3BOJUOLUUf .noKeM6pui1cKoro cf>yH.naMCHTa B lO)!(HO~ .5onraplf11 

fipOBCD,CHHblC JIO CHX IlOp HCCJIC)J,OBaHH~I, B OCHOBHO~! py6HLI11CBO-c-r pOHUHCI3bli\'l MCTO)lOM, 

ll03BOJ1 HIOT CJICJiaTh H CKOTOpb!C fiCTpO rCHCT WICCKHC 3a KJHOYCHHH, KOTOp b!C fiO Ka HOCHT l!]JCJI· 

B apliTCJlhHbiH xapainep BCJTCJICTBI1C HC)lOCTaTOYHb!X JiaHHblX H OTCYTCTBIU! HHCpOpMaUlfH flO 

CUMapMeBO-HCO)lHMOBOMY MCTOJIY. 

)J,oKeM6pui1cKHe nopOJibl s £oJirap11H npcTepncnu OJJ,HO 1-lHTCHCHBHOC MCTaMopcp11Ye­

cKI1e C06bTTI1C, COI1p0130)!{)J,CHHOC TIOJIHOl1 'roMOfCHH3aUHCH CTpOHUHH, OKOclO 550-530 JvlJIH. 

JlCT Ha3a)l. B HaCTOHLUCC BpCM5! HCT )lOCTOBCpHO ~I paJ:UfO fCOXpOHOJIOfH'ICCKOi:'t HHQJOpMaUHH 

o 6onec .npeBHHX co6biTH5!X. Bo3MOIKHO 3TO Ka)lOMCKOe (?) c o6hn He cosrran aer c o6pa30-

BaHMCM nepBhiX npe.ncTaBI1Ten6i CTpyMCKO H .UHOpHTOBOH cpopMaUHH. Cor.11acHo .npyrolr 

B03MO)!{t10H HHTepnpeTaUHH- 3TO paHHCKaJIC,.lOHC KOC C06blTifC, IlOCJlC,Ud HC llpCJICTaBI1Tf.:J1H 

3TOrO MarMaTI13Ma o6pa30BaJII1Cb OKOJlO 41 0 MJlfl. JlCT H a3a)J,. 

0co6CHHO HHTCHCHBHhlM 6b!Jl 1CpUHHCKHi1 MarMaTH3M B BbiCOKOKpi1CTaJIJll1lJCCKOM cpyH­

J(CIMCHTC. OH HaliaJI C51 c ocHOBHhiX rropon (oT rrep HJJ.OTlHOB no ra66po-.nHopuros), pa3R IHbiMH 

no cesepHo fi ncp11cp11eprm <:t>paKI1ikKoro MaCCHBa, s BH,a.c JlHHeilfforo noHca B uefnpaJJb­

HhJX Y.aCT51X Cpe,D,HeropcKoro KpHcTanJI!-lYecKoro 6noKa. flocnenywwuii HCpBhlH rpaHHTOH,iJ,­

HhiH KOMilJlCKC HMCCT Kap60HOBhiii B03paCT (340-320 l'vlJTH. J!eT) H cpaBHHTCJlhHO HH3KOC 

HaYaJibHOe O THOWCHI!C ~ ·sr I H 6S r ( OKOJ10 0, 706), '-ITO HCKJIIOllaeT ( qmr. I) ero o6pa30BaH HC 

nocpe.ncTBOM aHaTeKcHca MCTaMo pcp11YCCKHX n opo,U Orpa:iKJJ.CHCKOH Hillf Po,UoncKo ii Ha)lrpynll. 

BepOHTHO HCTO'IHI1K TICpB11YHOH MafMbl MaHHlHHOfO !IpOHCXO)!{)J,ClHIH, HO OHa npeTcpm~J ia 
llpOJIOJl/KHTCJibHblU I!pOUCCC KOHTaMHHaUHH KOpOBbiM MaTC[) 11aJIOM, Jl:liQJq)CpCHUI1aUHH, 
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<l>ur. 1. C xeMa ::>oon tDUHH onwweHHll B;Srj 8 6Sr n noaJlb nli11c~-;oM !PYHJJaMeHTe JO)f(HOH Eonrapww 
1 - MHrMannbJ Orpa)f(n eHCKOH Hampynnbr (Orp); 2 - rpa lHITOHllbJ: TpbiHCK!Ui nny TOH (Tp), CaKapcKHH 
nnyTOH (C£1) H rpa HIITOHllbl l , II H Ill r paHwTOHllHbiX KOM nne ~-;coa s CLIWTHHCKa-Cpem m-ropa; UeHTpa,1bHO­
mrpHHCKHi1 nnyTOH (U£1 ) , CesepHonHplUiCKHH nnyTOII (C£1) , E eJ6 0 lKK11 H rmyTOH (E£1). nn yTOH EnaTWH (E), 
BHTOWCKHH f!JJYTOH (8£1); 3 - MeTaMop<f>H3M Jlef!TJ-IlHITOB );aqxQBCKOH CllHTbl (6nc); 4 - af! Jl WTbl II anmn­
rpaHliTbl ; 5 - synKaHHTbl 

cppaKUHOH11pOB3HJ.I~ JlO BHe]l peHM~ ee H a cpaBHIHeJlbHO r n y6o t-.:OM KOpOBOM ypOBHe (Jl a-
6 o B c K 11 11 n p. , 1972) . C 3IenyiOuUte nBa KOMII JJeKca ~BHO Koposoro npoMCXOIKJleHH~ nep­
BHYHOH MarMbl, CcpOpMMpOB3HHOH BepO~THO 11p11 aHaTeKCHCe MeTaMopcpHYeCKHX 110p0Jl 
Orpa:>K.neHcKoro THna (cpur. I). BHen peHne u 3aCTbJBaHHC 31MX Maf/\1 OTHOCHTC~ K Kap6oHy 
(IJ KOMI1JJeKc) lf 1103]lHeH rrepMM (IJJ KOMTIJJeKc) . 

PaHH CaJJ h!JHHCKoe pa3BHTHe IOIKHOH YaCTH oOJJrapHH noYT H aMarMaTJ.P:IHO . Ha•1ano 
1103]lHero ~1eJJ a OTMe'laeTC~ MeTaMOpcpii3MOM, JlOCTHra BWH M B HeKOTOpblX '13CT~X PO,il011 -
CKOfO M3CCHBa )10 ycJJ OBHH aMq>H60.'1J.I:TOBOH q)aUHH, a Ha 6on ee L1y60KHX ypOBH~X -- Be­
pO~THO Fl n o aHaTeKcHca (3 a ropY e B 11 .np. , l987 ; Zag or c e v. Moor bath, 1987). 
LeHepHpoBaHiibte np11 aHaTeKcHce MarMhr Bepo~THO BHe.npeHbJ 11 3aCTbiJJH B paHHeM ceHoHe 

(cp11r. J) O,UHOBpeMeHHO C oapyTHH- OYHHOBCKHJ\1 (3JJaTHS!) DJJYTOHOM , M<1fMa KOTOpOro 
Bepo~THO KOHTaMHHHpOBaHHOfO MaHTHHHOfO llpOHCXO)f{]leHJ-1~ (S 0 1 d a t 0 S. C h r i­
S t o f i d e s, 1986), H c MaHTlrHHbiM Man1aTH3MOM Cpe.nHeropcKoii 30Hbl (AM e JJ 11 H 
n np. , 19 8 6; Zagorcev, Moorbath. 1987 ; Zagorcev, 1988 ; JlHJJOB, 
1989). BTopa~ cpa3a HHTeHCHBHoro no3.nHeaJJhDHHCKoro MarMaHI3Ma cB~3aHa c na.rreoreHoM 
(BepxHJ-r i1 30UeH - omfroueH), Kor.na npewMymecTBeHHO s o6nacT~x K IOry OT CpenHerop­
cKoll 30Hbl np011CXO,llHT H3JJH~HHe 6J1MO]laJlbHbiX 11JJ H KMCJJbiX JJaB - KOpOBOfO (L i 1 0 V 
eta!. , 1989: Hark o v s k a eta!. , 1989) HJJ M CMewaHHoro (cor:1acHo Ha•taJJ bHbiM OTHorne­
HM~M 8 7Sr / 86 Sr n o ,LiaHHbll\1 I n n o c e n t i et a!. , 1984) rrpoHCXO)f{.lleHH~ . B HaH6onee no.n­
H~TbJX Ha HeOTeKTOHCKOM 3Tarre 6 .'lOKaX (011pHRCKHH ropcT) pacKpblB3lOTC5! caMble rny6o­
KI1e, fi1110a6MCCaJJbHble ypOBHI1 3aCThJBaHH~ 3THX M3fM (UeHTpallbHOTIHpHHCKHH 11JJYTOH -­
cpar. 1). 

B 3aKJJIO'IeHHe Heo6xomi MO OT M eTH Tb, 'ITO KapTHHa 1130TOnHoi-i 3BOm-oUHH cTpOHUH~ , 
rr oKa3aHHa~ Ha ¢11r. 1, HOClfT npe.nsapMTeJJ bHhJii xapaKTep. HaJJH'IHbte pan HorexpoHonorw­
YeCKHe lr H30TOIJHhle .llaHHble BCe eme He,llOCTa TO'-IHhl Jlll5I yBepeHHbiX paJlli:Oreox pOHOJlOrHYe­
CKHX H rreTpOreHeTH'IeCKHX BbiBOJlOB. 8 6ynynLeM He06XOJlHMbi JLeJJeHanpaBJJeHHble reOXH-
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MH'·ICCKJ-!e If JOOTOOHblC HCCJTCJJ.OB3HJI5!, BKJTI-0'-IHTCJlbHO no CBHHUOBO 1y, ypaHOBO·CBHHl.{OBO­

MY H C3M3pHeBO-HCOJJ.HMOBOMY MCTOJJ.3M. noJJ.06HbiC l-KC:lCJJ.OB3HH5! sy_rn:aH113Ma COBpCMCH­

Hbl X oCTpoBHbiX JJ.y r noKa3aJJH (H i I d ret h, M o o r bath, 1988), '-ITO HaYa.lbHOe oT­

Howei-we s~s r I 8 6 S r MO)I(CT Ba pbHpOB3Tb 3Ha '-IY!TCJJ bHO B 33BHCI1MOCTI1 OT non seprHyToro 

nepennasJTeHHJ-O cy6cTpaTa , a npouecc MarMoreHepHposaHHH BKJJJ-OLJaeT n JiasneHHe, accli!­

MHJJHUHI-0. xpaHeHHe (Mar33lfH11pOB3Hl-!e) H rOMOrCHI03UHI-O (OAXf) 11 HHOrJJ.a MO)I(CT npo­

)J,0Jl)K3Tb01 1Ha LII·ITC.l blfO. n OJJ.06Ha5l 'VIO,.!lCJlb OC06eHHO a KTyaJJbH3 B OTHOWCHHI{ IT03,i],HC:lJl b ­

TIHHCKOrO (1103.L1 H e~1enosoro H na.neoreHosoro) :v1arMann:-..ra a f> o.lrapHI!. 
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M., 1987, N~ -l; 4 B 128). 
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