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Py6HJlHH-cTpOHUHeBhJe H30TOOHbJe JlaHHhre o 

naneo3oAcKOM MarMaTH3Me a TpwHCKOM paHoHe 

H . 3azopt~e81, C. Myp6am2 

1 reo.zozu ~teCKJJ/1 UHCmttmym B o.1ZapcKDil a/UIOeMUit HayK, I 113 Cocpu.'l 
1 Ot<ccpopiJcKttt'i yHut~epcumem. OmoeA zeo.10ZIIIt 11 MIIHtpaAozuu, Oxford 0 X I 3P R 

(npUHRma OAR Otty6.11lK06aHUR 3 UIOAR 1987 z.) 

I . laf.!or leu, S. M oor balh - R ubidittm ·stron/ium i sctopic data on the Paleozoic mngma fism in the Trdn 
Distric t. Five who! e-r ock samples r rom biotite porphyroid g ranodiorites at the for mer mine wz la ta" 
define 11n l~ochron corresponding to an age of 414±61 Ma, initi al ''Sr/ "Sr r atio of 0.7058±0.001 3 
and MSWD of !.7. T herefore, the pr oba ble age of the l11test i ntrusive phases of Ljuckan magmatic 
co mplex is Sil urian. I n view also of the predominantly gabbroic composition of t he early magmatic 
phases i t can be assumed tha t the whole complex was f ormed by consecu t ive intrusion and t'ooll ng of 
mag mas produced l hrough dtff erenli alion, r racti on a ti on and conta mi natl on of a prl mary mag rna of 
mantle origin . This igneous activity was of Caledonian 3iC. 

Pe311JMe. H cCJICli.Ooaunwe nRTb aanoablx npo6 6HOTIITOBbllt nopctlupOHAHbiX rpanoAnopHTOB aiSIJH3H 
6biBU1CA WaXTbl "3JlaT8~ OnpCAe.J!IIIOT H30XpOHy , OTBe'IBIOUlYIO 414 ±61 •tJIII . Jl~ C Ha'I3Ji b!lbiM OTIIO· 
weHHCM (*7Srl lfSr)0 = 0 ,7058 ±0,0013 II cpeAII HM CT811A8 pTHbiM c6 a.13 11CII p0B311Hbl•t OTKJIOIICIIIICM 1,7. 
3TO OnpeJlenReT eepOATHbiH BOOpaCT IIOCIIeJ11111X cj>a3 JliOUK3HCKOrO MarM3TII'IeCKOrO KOMOJieKCB KaK 
Cllnypuiici\IIH . Y 'IHTbi BaR H w11poKoe y'laCTHe raOOpoiiAOD cpeAH nepebiX cj>a3, MOlKIIO npe.o.no.n olK IITb, 
'ITO DCCb KOMOJieK C R8JIRCTCII pe3yJibT3TOM OOCJICAOB3TCJibHOrO BHell.pCHHII II 33CTb18311 1UI Mane, 00p330· 
BaBWHXCfl npll JlllcflcllepetiUHaUIIH , cj>paKUH011 HpOB3 1tHII II KOHT3MIIIIDUHII nepBOHa'laJJbiiOA MarMbl M3H­
THJ\ll oro npOHCXOlKACHIIR . 3 TOT MarM3TH3 I liMen KaJieAOIICKHI\ D03paCT. 

B se.nenHe 

naJte030HCKHH M3fM8TII3M B TpbiHCKOM paiioHe !leTaJtbHO H3Y4eH 1J. p ar 0 B b1 M (1960, 
1961 ), KOTOpblH 1\ tor y OT r . T pb1H Oni1Cb1B3CT J hOU1<3HCIH1H 1\18fM3TII4eci<IIH KOMnJteKC 
npeJJ.noJtaraeMoro repUHHcKoro a o3pacra, " 6 e Jt e s bl M (1960) . ltb nerpo rpa¢H4eCKOH 
xapaKTepHCTHKH, c.neJtaHHOH 000111\! H 3BTOpaMH, CJtCJlYCT, 4TO KOMnJteKC o6pa30DaH B 
pe3yJtbT8Te HCCKOJt bKHX ¢a3 M8n>taTH3Ma : J) ra66pOHJI.bl , ra66pO-JJ.HOpHTbl )10 JlHOpHTOB H 
KBapueBbiX Jl.HOp ltTOB; 2) ra66p O·.ll.IIOpHTOBble nopci>H p HTbl; 3) r paHO)lltOpHTbl JJ.O r paHH­
TOB; 4) anJllno-rpamnbl; 5) Kamtesble JJ.aiiKOBble MarMaTIITbl . 3TH nopo .ll.bl BHeJJ.peHbl 
B CltJlbHOMeTaMop¢H3083HHble (aM$HOOJliiT083SI ¢aUIIS1) nopo.ll.bl, He onpeJJ.eJteHHOfO .ll.O 
H8CTO SI W.erO BpeMeHH B03paCTa, H n epeKpb1B310TCfl nepMCKHMH, TpHaCOBbiMH If IOpCKHI\!11 
CBHTa11111. TaK , OHH cJtaraiOT flJJ.po ApeaueK~tMtotepuikKoro JliOuKaHCKoro aHTHKJtHHOpHfl, 
KOTOpoe n03.11.Hee 6b1Jt0 JJ.e311HTerpupoBa i!O H BKJJI04eHO B BHJJ.e SIJJ.pa H B aBcTpUHCKiiH 
Tpb1HCKHH aHTHKJtHHOpHA (ll H H "o a a H Jtp . , 1987). 

PaJJ.HOreoxpoHoJJorH4ecKoe HcCJieJJ.oBaHHe JliOuKaHcKoro MarMaTH4eCKoro KoM-
nJteKca MOfJtO 6bl Jl3Tb IIHTepeCH)'IO lfH¢opM3UHIO 0 XO.ll.C naJteo30HCKOfO M3rMaTH3M8 B 

A03JtbOHHCKOM ¢YH.ll.aMe HTe lOro-3anaJ].HOH OOJtrapHH. npe.llbiAYLUHe HCCJteJJ.OB8HHR B 
STOM OTHOWeiiHH npOBOJlHJtHCb TOJtbKO CBIIHUOBbiM MeTOAOl\1. 0ny6JtHKOB8HHble .ll.3HHble 

43 



(A m 0 V el al., 1981) OTHOCS!TCSI K <l>enbAIU03T3M rpaHOAIIOpiiT·rpaHIITOBOH <f>83bl (3) 
11 K PYAHbiM MuuepanaM (npenMy!lleCTEieHuo raneu•tr y) 113 CBSI331Hioro c JltOUKaiiCKMM 
M8fM3TH'leCKHM KO~ffiJJeKCOM MeCTOpO>KAeHIISI 3JJaTa (n p a f 0 B, 1960, 1961). n o 'le· 
TblpeM H3 nRTit ucc.1e.noaa HIIbiX npo6 <Pe.rJb.l.WnaTOe AMon (Am o v et a!., 19 I) onp~ 
AeJIS!eT IOAeJJbHblil B03p3C'r no ypaHOfeHHOM)' CBifHUY 113 CIIJIHK3THOH <J>a3bl 385-390 
MJIH . .ner, a TpH npo6bl PYAHOro MHHepana 113 Mecropo>K.nemtSI 3nara onpeAeJtSitOT MO· 
AeJlbHbiH B03paCT no ypaHOfeHHOMY CBHHUY 375 M.nll . .neT. 3-fll A3HHble OOK33biB3tOT 33· 
Me'l3TeJlbHYIO COfJ13COB3HHOCTb H 33C.'IY>KHB310T A3.1'1bHeHWeH nposepKII .npyntMH paAIIO· 
r eoxpOHOJIOfH'leCKII 111 \teTOA3Mll . 

MeTO.llHKa H MaTepHaJJ 

nnSI UeJieK IICCJieAOB3HIISI (py611A11H·CTpOHUJ1eBbiH teTOA) 6biJIII B3SITbl WeCTb npo6 113 
6nOTnrosoro rpauoauop11ra H3 Mecropo>KaennR 3nara, KaK u .nse npo6bl 113 Kanuesblx 
.naHKOBbiX MarMaTuroa. Banosble npo6bl (secoM 1- 2,5 kg K3>KAaH) 6blJIII paCTepTbl .no 
TOHKoro nopowKa. OnpeAeneHIIe on10we11HS1 Rb,Sr 6blno npoBeJleHo peHTreuo<p.tnoopec· 
ueHTHbiM MeToAoM, a oruoruerutSl 87Sr/88 r ua Macc-cuer<TpoMerpe VG Micromass 30. 
Yfccne)loBaHue 6bt.'IO ocymecrsneuo B Jl a6oparop1111 pa.nJtoreoxpoHonornu 0Kc<t>op.ncKoro 
YHHBepcJ1TeTa no MeTOAHKe, KparKo onucaHHoii 3 a r o p 'l e B bl M H M y p 6 a To M 
(1986). Koucraura pacna.na py6u.nnR A.= 1.42X 10- 1 .1er-1 • 

Pe3yJJbTaTbr H .n.ucKyccuH 

Pe.JynbTaTbl lfCCJie!l,oBaHJifl noKa3aHbl s ra611. 1 11 Ha <f>ltr. I . 
CJie)lyeT OTMeTIITb, 'lTO BCe npo6bl ft\letOT npH3H3KII fltAPOTepM3.1bllbiX li3MeHellliH 

pa3JIII \fii0H CTeneHH, a HeKOTOpble 113 IIIIX CO)lep>KaT OllpHTOBble HaJieTbl nO TpeW.I1113M. 
ru.a.porepM3Jibll0 H3MeHeUHble Y43CTKU 6biJIII ycrpanellbl , B npe.nenax 8031\IO>t<HOro, 
8 XO)le npe.ztBapuTe.'lbHOii o6pa60TKII (rpy6oe .llp06JleHHe), HO He33BIICIIMO OT :norO TpC­
OOB3HlfR s OTuoweHnn ux qltCTOTbl He 6blnn nonHOCTbtO co6JitO.leHbl. HaH6onee CJtJJbHO 
OOJlBeprH)'TbiMH fH.APOTep JaJibHbl!\1 113 tetteHIUIM OK833!111Cb Jl8HK0Bble nopOAbl, a TaK>Ke 
sa.nosaR npo6a rpaHOJlHOpnra ~~ 206. 
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Ta6.eHua 1 

H¥Jmo!IH.bU omHOUJ~HUR npo6 us JlJOqKDHC~<oro .• •uuAUmu'U!CKOZO 
ltOMfiMKCJl 

npo6a N! Rb/Sr fr.Rbf88Sr 87SrfSSSr 

201 o.s 16 ± 0,005 1.4940 0 .71487±0,00007 
202 0,573±0.006 1,659 1 0 .71549 ± 0,00007 
203 0,449 ± 0,004 1,2998 0,71350 ± 0,00007 
204 0,567 ± 0.006 1.6417 0,71552 ± 0,00007 
205 0,451 ± O,OOS 1,3056 0 ,71349 ± 0,00007 
206 0,631 ±0.006 1,8271 0 .71582 ±0.00007 
207 0.743 ± 0,007 2,1520 0 .11881 ±0.00007 
208 0.680±0,007 1,969-t 0,71814 ± 0.00007 

npuMrtDHill. Ql5pa3.U.bl OJilTbl H3 weCTOpOlteACHIIIl 3113Tll; 015-
paJilbl 201-206- K3 6KOTifr0 8biX r pa110A110pKT08 , 0(5p33Ubl '107 If 

208- 10 KcUltC80·UJ,eJIO'lUbiX AaAKOBbiJC WUM3TVTOB . 
~qpOpXpoHD no tJUM npo6a.tt: B0lp3CT 442 ± 75 W.1H. IICT; 

( 87Srr-5r)o- 0.7052±0.017; MSWD- 10,8. 
H3oxpoHa no npo6aw 201, 202. 203. 2()..t H 205: BOlpacT 

414 ±61 w•n. ner; (87Srfl'Sr}oca0,7058 ±0.001 3; MSWD=- 1,7. 
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«l>Hr. I. l •boxpoHHaR lUtarpawwa aanoablx npo6 rpaHO· 
.AIIOpHtOB HJ OKpecruoCTen .,3.nna~. To'IKII - rpaHOAII~ 
pHTbl , KpeCTII Kll - 1\BHKOBble nopOAbl 

3popxpoua, nocTpoeHHaR no seeM npoaHamt3Hposalll!biM npo6aM, lfMeeT olleHb Bbl­
coKoe (10.8) cpe11.11ee c6anaucupoBaHuoe oTKnoHeHHe. 3To o6ycnosneHo KaK rH.npoTep­
ManbHbiMII U3MeHeHHRMH HeKOTOpbiX npo6, TaK If (j:>aKTOM, \ITO npo6bl 207 H 208 OTHO· 
CRTCH K .npyroH, IICMHOro 6onee 003.llHCit MarMaT!I4eCKOA ¢a3e (KanHeBO·W.enO'lHble .naA­
KOBbiC M3fM3THTb1), 803MO>KHO T3K>Ke, 'ITO OIIH 111\lenH Apyroe H343nbHOe OTHOWeHHe 
( 87Sr/81Sr)0 • 3popxpoHa OTBellaeT Jl3Te 442± 75 Mnll. neT npH Ha'lanbHOM OTHOWeHHH 
( 87Sr/88Sr)11 , paBHOI\I 0,7052.± 0,0017. . 

Bonee pean b llbll'f pe3 y n bTaT non y11aeTCR s en y4ae, J<or .na HJOX poHa Bbll{ ucnSteTCH 
TOnbKO no npo6aM rpaHQJlHOpHTOB npH ycTpaHeHIIIt H3tt6onee CHnbHO rH.llPOTepManbHO 
H3MeHeHHOH npo6bl M 206. B 3TOM c.rt y4ae cpe.nHee cTa H.napTHoe c6anaHcHpoeaHHoe OT· 
KnoHeHHe - I, 73; Sb14HCJiellllbiH B03pacT - 414± 61 Mnlt. neT (.a.oaepHTeJJbHble rpaHHUbl 
2a); Ha'lan biiOe OTHOWeHHC (87Sr/88Sr)0= 0,7058± 0,0013. 

3TOT peJynbTaT cpasHuTen bHO xopowo cornacyeTCH 11 c Jiccne.noeaHHSIMH AMasa 
(Am 0 V et aJ., 198 1) .nnR .ll3TitpOBKII CBIIHUOBUIM MeTO,IlOM no ypauoreHHOMY CBHHUY 
HJ c11n11KaTHOH ¢a3bl nonenblx wnaroa. K aK u 8 .npyr11x no.no6Hb1X cny'lastx, OAHaKo 
(Hanp., reputtHCKHe rpaHHTOii.llbl Cpe.nHeropcKoro KpHcTannH'{eCKoro 6noKa - CM. 
3 a r 0 p 4 e 8, M y p 6 aT, 1986), P.iO.llenbHble B03paCTbl, nony4eHHble CBHHUOBbiM 
MeTOJlOI\I no ypauoreHHOMY CBHHUY 113 CHJIIIKaTHOH (j:>a3bl noneBbiX wnaTOB, Ha 5-10% 
HH>Ke peanbHbiX 803paCTOB, AOKaJaHHbiX p y611JlHH·CTpOHUHeBOH H30XpOHOH no aanOBbiM 
npo6aM. 

YllHTbiBaSI TO, 'ITO r paHO.lliiOpHTbl u rpau ttTbl JlJOUKaHCKoro MarMaTH'lecKoro KoM­
nneKca SIBnSIIOTCSI cpaBHHTCnbHO n03.lJ,Heil cl>aJOH, a nOJJ Y4CHHbiH B03pacT OTBeqaeT CH· 
n ypHHCKOMY nep110.llY (era Ha4any HJJ H KOHUY B 33BIICiiMOCTH OT TOrO, K3K3SI xpOHO­
CTpaTurpacput.tecKaSI WKana npHIIHMaeTCSI), 04CBH.llHO, "'TO JlJOUK3HC KHH M3rl\taTU4eCKHH 
KOMnneKC SIBJJSieTCSI pe3yJJbTaTO~I K3Jie.lJ,OIICKOH, a He repUHHCKOH MarM3THllecKOH .lleH­
TeJJbHOCTH, II lili B KOCM cny t.tae He .D.On>Kell 6bln 6bt ,BCT3BnHTbCSI" B HHTepsan 360-
310 Mnrt. neT, KaK 3TO .nena10r Am o v et al. (1 98 1) s npor uaopet.tHe c co6crseHHbiMH 
.naHHbiMIL Oco6blii HHTepec npe.ncTaBJJHno 6bl 11 .naTHposaHHe 6onee paHHHX cpa3 JlJOUKaH­
CKoro MarMaTI11.lecKoro KOMnneKca, e peJyJJbTaTe 11ero pewttncR 6bl eonpoc o aepoRT­
HoA H.lleHTHt.tHOCTH 3Tux nopo.n c nopo.naMII CrpyMcKor• .nHopHToaoft cpopMaUUH H3 6onee 
JO>Kublx 4acrert TpbiHCKo-BnaxHHcKoii e.nHHHUbl (CTpyMHKyMa). C .npyroA CTOpoHbl, 

45 



0,8 1.6 2.0 
' ' Rbi"'Sr 

ll>ttr. 2. H3oxpOHtlall Allarpawwa aanoablx npo6 rpaiiC>­
AIIOpllroa 

HOBbiC A3HIIble B COBOKynHOCTII C y>Ke 11313eCTIIbiMII }laHHbiMI1 AMeBa (A m 0 V et at. , 

1981) no CBHIIUOBOMY MeTOJl.)' noAToep>KJ1.310T BepoHTIIOCTb JlaJJII4Hfl opeMeHHOH CBfl311 

Me>KAY rpaiiiiTOHAIIbiM MarMaTHJMOM a TpbiHCKorr o6Jtacm u opy.!leHeiiiiRMH THna ,3JJaTa". 
B 3aKJJ104eHue Mbl XOTiiM no.zl'{epK;HyTb, 4TO u acToflw.ee HCCJJe.ll.OBaHHe IIMeeT npeA· 

Bap!iTeJJbHbiH xapaKTep KaK B CBfl3H C HeOOJJbWIIM 41lC.'IOM H llt!JlOCTaTQ4HO npeACTaBII· 

TCJJ bHbiM xapaKTepoM npo6, TaK H H3·33 He60.1bWIIX pa3JHI411H OTHOWeHHH 81 Rb/ 81Sr 
HCCJie.ll.OB31111biX npo6, 4TO 0Tp3>K3CTCH Ha 1Hi3KOH TO<IHOCTII H30Xp0Hbt. 

6AaeoiJapHocmu. HCCJieAonauHC 6biJio npo&eJleuo a pa~ou<nx COTpYJlHII'IectBa MC>K.lY Kopo.ne&eiO!M OCime· 
C'tBOM (JlOttJlOH) H 6o.nrtlpcKOA 8K3JlCMHCil HOYK (~UI) • Mbl 6Jinro.napub1 n. .llparoay (feoJ1011i'ICCKHrt 
HHcnrryT, Coc\JHA), KOTopbiA no6y.llltll HOC K HCCJICAOBallHIO JIIOLliUIIICKOro MafMaTII'IecKOro KOMMeKca, It PolO 
fYAYHHY (0KC~.IlCIO!A YHHBepcHTeT) 38 KOMnerenTHYIO TeXHit'ICCKYIO noMOW.b' 

B en e 8, c. 1960. n e-rporpa<t»c:Kil IIJcnCABaHIIll Bbpxy wanlefiHTC CKa.'TII 8 JliOCKatt n.1aHHIIa - IOlKHO 
OT rp. Tp"bH. - roo. MUHHC>-UOA. UHCm •• 6: 121-158. 
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