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O pacuieHeHMM Me3030MCKHX MHTPY3UBHbIX mopon LleHTpajibHO-AJinaHcKoOro paiioHa
(IOxunas Axyrtus)

JI0Ka3bIBAIOTCS MPUHALIEKHOCTh ME3030CKHX IEIOYHbIX HHTPY3UBHBIX NOpos LleHTpanbHo-AaHCKOro
paiiona (IOxkuas SIKyTHs) K 0/IHOMY MATMATHYECKOMY 0Yary H, KaK CJIeJACTBHE, HEOOXOAUMOCTb 00beJMHEHHS
HX B OJIMH MHTPY3WBHBI KOMILIEKC. YCTAHOBJIEHO, YTO 0OJIBINAS YACTh Me3030iCKHX MATMATHYECKNX 00pa-
30BaHHUIA, y4aCTBOBABIINX B cTpoeHnH LleHTpaIbHO-AJIAHCKOTO paiioHa, XapakTepu3yeTcs psaOM CXOIHBIX
reoXuMI4eckux ocodennocteii. Ha ocHoBe ncnosb3oBaHust u30TonHoii cuctembl U-Pb no mupkonam nokasan
OJIM3KMIi BO3PACT KPUCTALIM3AMMH Me3030iCKHX MHTPY3UBHBIX nmopoa — 122—147 miH Jer.
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Towards differentiation of the Mesozoic intrusive rocks in the Central Aldan district
(South Yakutia)

According to the results of comprehensive petrographic and geochemical investigations and isotope
dating, the authors proves appliances of Mesozoic alkaline intrusive rocks of the Central Aldan area
(South Yakutia) to the single magmatic source and, as a result, the need to unite them into a single
intrusive complex. This article contains data which demonstrates similar geochemical features of Mesozoic
alkaline intrusive rocks of Central Aldan region. Isotopic dating of rocks was carried out using local U-Pb
(SHRIMP) isotopic study of zircons. The results show that alkaline intrusive rocks were formed in the

interval of 122—147 Ma.

Keywords: Mezozoic, Aldan shield, alkaline magmatism, Central Aldan area, syenites, Bilibin.

Beenenne. M3yueHne Me30301CKOro MarmMaTrm3ma
LIEHTpaJbHOI YacTh AJITaHCKOTO II1Ta Hayaaoch B 20—
30-e rogsl mpouwioro croiaetus ¢ padot 0. A. bunu-
OMHAa, KOTOPHKII OIMCall TIOPOIBI B COCTAaBE alIaHCKOTO
KOMILJIEKCca, 00pa30BaHHOTO B OAWH BYJKaHUYECKUIA
LIMKJI, BBIICIMB P 3TOM MSITh (a3 BHEAPEHUS — Tep-
Bast (paza TIACTOBBIX MHTPY3UU IMOPGUPOBBIX MOPOT
HOpPMAaJIBHBIX TPAHUTOB, CUCHUTOB W TUOPUTOB; BTO-
pas — JIaKKOJIMTOB, IIEJIOYHO-3eMEIbHBIX aBIUTOBBIX
CHEHUTOB; TPEThSI — JIAKKOJIIMTOB, HEOOJIBIIINX IITOKOB
M JacK IIEJIOYHBIX MTOPOJI — TICEBIOJICHIIMTOBBIX Op-
TOUPOB M TUHTYaUTOB, (POHOIUTOB, HE(PEIUHOBBIX
CHEHUTOB; YCTBEPTAsI — JIAKKOJIMTOB M IITOKOB IIEI0Y-
HBIX CHEHUTOB; IITas — JaeK HOPMAaJIbHBIX 0a3ajIbTOB
1 1raba3oB. OMpoBepruyTa ruroTe3a MpoOruCXOXKICHUS
aJITaHCKOTO 30JI0TA M3 AJSICKUTOBBIX TPAHUTOB apXxest
M IoKa3aHa 4eTKasi CBSI3b 30JI0TOTO OPYIEHEHUS C Me-
3030MCKUMU ILEJTOYHBIMUA MTOPOJAAMMU.

B 60-e roabl u3ydyeHUeM ME3030MCKOr0 MarMaTus3-
ma LleHTpanbHOro AjjjaHa 3aHMMAJIMCh CIIEUMAINCThbI
BCET'EM non pykoBoactsom T. B. bunuounoii. ITo-
JIy4eHHBIE B XOJIe CPeIHEMACIITaAOHOM Te0JIOTHUECKOM
CBEMKM AJIJIAHCKOTO IIIMTA U TEMAaTUIeCKUX PaboT pa3-
JIMYHOTO XapakKTepa OOIIMpPHBIE JaHHBIE, Kacalollre-
CsI TEOJIOTUH, METAJJIOTCHUN W TEOXUMMU aJITaHCKOTO
KOMILIEeKCca, 0000IIeHbl U U3JI0OXKEHbl B MOHOTpaduu,
MMOCBSIIICHHON OMUCAaHUIO TE€OJIOTUYECKOTO CTPOCHUS
IOxwoit SIkytun.

ClenyiommnM 3TarioM B N3yYCHNHN BHICOKOKATMEBHBIX
MarMaTU4ecKux Mopoj AjjaHa ObLIM MCCIeI0BaHUS,
npoBeneHHble Tpynnoii crneuuanucros U'EM PAH
[6, 7] B 90-e rompl mpouuioro crojetusi. B maHHOI
paboTe MpuBeneHa UCUEPITbIBAIOIIAS TTETPOJIOTMYeCcKast
XapaKTepUCTUKA ME3030MCKUX MHTPY3UBHBIX ITOPOI
U TIpeTOKEHA IBYCTaaUiTHAsT MOICTb (POPMUPOBAHUS
BCET0 KOMILJIEKCa ME3030MCKIUX MarMaTuyeckux oopa-
3oBaHuit LleHTpanbHoro AngaHa.

B 1966 1. ipu npoBeaeHUU cpeiHe- U KPYITHOMAC-
IITaOHBIX TeojorockeMouHbiXx padotr E. I1. MupoHok
10 pe3yabTaTaM M3YYeHUS OPOd 1 B CBSI3U C ITOTPEO-
HOCTSIMU KapTUPOBAHUSI paCUJIE€HWI €AMHbBINA KOMILJIEKC
ME3030MCKUX TMOopoj, BeiaenaeHHbIH 0. A. bunuou-
HBbIM, Ha OPOYEHCKMIA, BEPXHECEIUTIAPCKUM, algaH-
CKMIA, TeOEAMHCKUM, TOOYKCKUI, HUXKHEKYPAHAXCKUIA,
9JIbKOHCKUIA U KOJITBIKOHCKUI KOMILTeKChl. HazBaHue
«QJITAHCKUI1» OBUIO COXPAHEHO 32 OMHUM U3 BBIACICH-
HBIX KOMILJIEKCOB.

B 2008—2014 rr. cOTpyaHUKHM OTAEIa METALJIOTEHU I
U TE€OJIOTUM MECTOPOXKACHUIN MOJIE3HBIX MCKOIAEMBbIX
BCET'EM BoimonHWIM paboThl 110 co3nanuto [ocynap-
CTBEHHOI reosiornyeckoit kapTol aucta O-51 TpeTbero
rokoseHus. [ToaydeHbl HOBBIE IETPOJIOTUYECKIE, T€0-
XUMHWUYECKHNE W M30TOIMHO-TCOXUMHNIECKIE TaHHBIC IT0
Me3030iickoMy MarmaTusmy LleHTpanbHO-AJTaHCKOTO
paitona (LIAP).

© K. A. Kykymkun, A. B. Momuanos, A. B. Pagsko, B. B. Illaros, A. B. Tepexos, H. B. IllatoBa, E. 1. Xopoxopuna,
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Puc. 1. I'eosoruyeckas cxema AngaHckoro mmra [5]

1 — Me30301cKue 1IeJ0YHble U 2 —TPAaHUTOMIHbIE UHTPY3UM; 3 — IOPCKUE TEPPUTEHHbIC OTIOXEHUs; 4 —
pudeiicko-keMOpuiickuii TuiaThopMeHHbIN Yexon; 5—9 — nokemOpuiickue meramophuyeckrue KOMIUIEKChI
(THEMCBI): 5 — OJIEKMUHCKUI, 6 — UEHTPCKUiA, 7 — deaopoBcKasi cepusi, & — TAMITOHO-IKENTYIUHCKUI, 9 —
3BEPEBCKUI U CTaHOBOI; /(0 — rinaBHble U [] — BTOpOCTeNeHHbIe pasioMbl; /2 — rpanuna LIAP. Mera6ioku:
Y-0 — Yapo-Onexmunckuit; A-T — Anpano-Tumtonckuii; T-Y — TumntoHo-Yuypckuit

Martepuaibl 1 MeTonbl. JIJ1s1 U3ydeHUsT ME3030MCKIX
IIEJIOYHBIX MTOPOA OTOMPAINCH 00PA3IIbI ME3030MCKIX
WHTPY3UBHBIX TIOPOJI, ITY(PHBIE TEOXUMHUUECKUE TTPO-
OBl U CKOJIKM JUISI U3TOTOBJICHUS IIPO3PauHO-II0JIMPO-
BaHHbIX 1doB (manee TTITL).

Buel mpoBeieHHBIX MCCIIEIOBAHUIA:

— nerporpadMuecKuii aHaJIN3 CTPYKTYPHO-BeIle-
CTBEHHBIX OCOOCHHOCTEH ITyTeM TMeTPOrpadmIecKoro
a”Hanu3a cBbiiie apyxcoT ITITHI, moaroToBieHHBIX Ha
OCHOBE 00pa310B BhIIIENEePEYNCICHHBIX ME3030MCKHIX
IIEJIOYHBIX WHTPY3UBHBIX KOMITJICKCOB;

— nabopatopHo-aHaiutuueckue B LIAJI BCETEU,
BKJIIOYAIOIII€ METOM aTOMHOI abcopOLMu (BCKPHITHE
11apCKO¥l BOAKOW) MJisi ompejesneHus: Au, orpenaese-
HUE XMMWYECKMX 3JIEMEHTOB Ha Macc-CIIEKTPOMETpe
Elan 6100 DRC ¢ MHAYKTMBHO-CBSI3aHHOM IUIa3MOM
(ICP-MS), peHTreHOCTIEKTpaIbHBIN aHAN3;

— M30TOITHO-T€OXPOHOJIOTUIECKOE U3YUYEHHE ITUP-
kKoHOB (21 o6paszern) U-Pb metromom Ha mpubdope
SHRIMP B lIMN BCETEMU;

[MoxnroroBiieHb MUHEpaJIOTO-TIeTpOrpaduiIecKue
U reoXrMHuYecKre 0a3bl JaHHBIX HA OCHOBE pe3y/ibTa-
TOB MCCIICAOBAaHMI, B TOM YHCJIe TIPEIIIeCTBEHHIUKOB.

T'eontormyeckoe cTpoenue. LleHTpaabHO-ATaHCKUI
pailoH pacmoyIOKEH B LIEHTPAJIbHOW 4YacTu AJITAHO-
CTtaHOBOro IIUMTa — KpYMHeHWIero BbIcTyna (yH-
nameHTa Cubupckoit miaatdopmbl (puc. 1). Ilpexn-
CTaBIISICT CO00I HECKOJBKO Pa3IMUHBIX CTPYKTYPHBIX
9Taxei, pa3OUTBHIX CIOXHON CEThI0 TEKTOHUYECKUX
HapyimeHuii. HuskHuit atax (KpUCcTaIndecKuili hyH-
IaMEHT) — pPaHHEIOKEMOPUIICKME CIIOKHOIMCIIOLM-
pOBaHHbIE MeTaMopdUrIecKue MOPObl, 3aHUMAIOIII1e
3HAYMUTEeJbHYI0 4acTh Tepputopun LIAP, a Ttakxke
WHTPY3UBHBIC O0Opa30BaHUSI OCHOBHOTO U KHCJIOTO
cocTtaBa, MpopsiBatoive nx. K BepxHeMy 3Taxy OT-

PETHOHAJIbHAA TEOJOTHA

HECEHBbl BEHA-KEeMOpHUIICKHMEe M PaHHEIOPCKUE Teppu-
TeHHO-KapOOHATHbIE N KApOOHATHO-TEPPUTEHHbBIE OT-
JIOKEHMST SIUKOHTUHEHTAIBHOTO IIEeIb(MOBOr0 Mops,
dopmupyolIe ocamoYHbI YeXoJ Ha 3HAYUTEIbHO
SPOIMPOBAHHOM AJITAHCKOM IIIUTE.

Hawnbosiee MHTEpeCHBI CTPYKTYpPbl ME3030MCKOM
TEKTOHO-MAarMaTU4eCKOM aKTUBMU3ALIMU, IJIMBIICKCS
TIPOJIOJIKUTEIbHOE BPEMsI M XapaKTepu3yloleics He-
CKOJIbKMMM 3TallaMUi BHEIPEHUS UHTPY3UBHBIX TEN
(HMXXe pacCMOTpPEHBI Oosiee OIPOOHO).

B nepuoa Me3030iiCKOl TEKTOHO-MarMaTu4ecKom
AKTUBU3ALUU KPUCTAIMYECKUN (PYHIAMEHT M ILIAT-
(GOpMeHHBIN 4eXoJl ObUIM MHTPYAUMPOBAHBI MHOIO-
YUCJICHHBIMU, IIPEUMYIIECTBEHHO THMITa0MCCATbHBI-
MM MarMaTUYeCKUMM TeJlaMu B (opMe HeOOJbIINX
CUJIJIOB, IIITOKOB, JAKKOJMTOB, HaeK, pexe IuaTpeM
(puc. 2).

Me3o030iickue KomIuviekchl. [lempoaocuyeckue oco-
benHocmu nopoo me3030licKux Komniexcos. Me3o30ii-
CKHe IIeJI0OYHbIe MarMaTuueckue moponbl LleHTpais-
Horo AnnaHa oM pazaeneHbl E. I1. MupoHiokoM Ha
8 pasmMyHBIX KOMILUIEKCOB (Taoiu. 1, puc. 3).

MaxkpoCcKONMYEeCKN K@apyegvle CUeHUm-nophupol
U epaHocuenum-nopgupsl — cepble, CBETIO-CephIe,
pO30BaTO-Cephie MOPOIBl C TOHKO3EPHUCTON OCHOB-
HOI Maccoit 1 TopPUPOBEIMU BBIIEICHUSIMHU KBaplia
u nosieBoro mmara pasmepamu 0,5—6 mm. CTpykTypa
nmopcupoBasi ¢ MUKPO3EPHUCTON KBapll-KaJIWIIIaT-
IUIAaTMOKJIa30BOM OCHOBHOUM Maccoil. BkpamnieHHU-
ku 10 30 % ob6bema mopoasl, kBapu 0—10, miaruo-
K71a3 (aJbOUT-0JIUroKIa3) 1o 25 u poroBas oOMaH-
ka g0 10 %. Cpeau KBapuLEBbIX CHEHUT-IOPGUPOB
BCTpEYalOTCs Pa3sHOBUAHOCTU 0€3 KBaplia B MOp-
(GUPOBBIX BBIIEICHUSIX. AKILIECCOPHBIE MMHEpabl —
anaTuT, ceH M MarHeTUT, BTOPUYHBIC — CEPUIINT,
JIUMOHMUT.
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Puc. 2. Kapra pacnpocTpaneHus meaouHbix mHTpy3uii [IAP.
Astopbl: B. U. YioroB, C. B. Munakos (I'Y I'TII PC ()
«AnaHreoJIorusi»)

1 — 4eTBepTUYHbBIE OTJIOXEHUSI, HepacuJIeHeHHbIe; 2 — HeOreH-
YETBEPTUYHBIC OTIIOKEHUS, PBIXJIbIE Y JIMTU(DUIIMPOBAHHBIE TIPO-
JyKTbI KOP BBIBETPUBAHMUSI KApPCTOBBIX MOJOCTEN U NENPECCuii;
3 — paHHEMeJNIOBbIe NaliKu, IITOKHU, TpyOooOpas3Hbie Tena (a —
STUPUHOBBIX TPAHUTOB U TPOPYAUTOB, 6 — IKCIIIO3MBHBIX OpeK-
4uit); 4 — MO3MHEIOPCKHE—PaHHEMEOBbIE ITOKK U JIAKKOJIUTHI,
KOJIbLIEBbIE MHTPY3UM (@ — CYOLIETOYHBIX U HIEJTOYHO3EMETbHbBIX
CHEHUTOB, IIEJOYHOITOIEBOIINMATOBBIX CUEHUTOB, 6 — HIOHKH-
HUTOB, MaJIMHBUTOB); 5 — CPEIHENO3IHEIOPCKUE TIACTOBbIE
Tena (a — Maiiku, TPEHIMHHBICE WHTPY3UM IIETOYHO3EMETbHbBIX
CUEHUT-TTOPGUPOB, OPTOGUPOB, CYOLISTOUHBIX JaMIPOGhUPOB;
0 — 1IEJOYHBIX TPAXUTOB, UX Ty()HOB M KIACTOJIAB; 8 — IYHUTBI
HMHarnHckoro mMaccuBa); 6 — IOpCKHUe OTJIOXEHUs (@ — paH-
HEIOPCKKME apKO30BbIe MEeCYaHUKHU, TPaBEIUThI, KOHIJIOMEPATHI,
0 — CpelHelpCcKre apKo30BbIe MEeCYUaHUKU U aJleBPOJIUTHI); 7 —
BEHI-KeMOpHIICKHEe OCalouHbIe OTIOXEHMS Yexia; § — JOKeM-
Opuiickue MmeTaMophUIeCcKHUe U ybTpameTaMophurieckue oopa-
30BaHusT; 9 — paznomsl; 10 — KOIblIeBbIE U PaTUAIbHBIE PA3TIOMBI

Poeosoobmankoebie cuenum-nopghupsl — cepble,
JKEJITOBATO-cephle TTOp(UpoBUAHBIE TTOpOabl. Bxpar-
JIEHHUKM Tutarmokiiasza (Ansg 4, 30—35 % obbema mopo-
IIbl), poroBoii ooManku (He Gosee 10—15 %), aBruta
U KBapua (mepBble MPOLEHThI), OMOTUTA, KaJWEeBOTO
MOJIEBOTO ITAaTa 3aKJII0YEHBI B OCHOBHYIO MUKPO3€p-
HUCTYIO TIOJIEBOIITIATOBYIO, KBapIl-IOJEBOIINATORYIO
Maccy. AKIIECCOpPHbIe MUHEpabl — araTuT, MarHeTHT,
ceH; BTOpUYHBIE — XJIOPUT, BMUIOT, CEPULIUT.

Boeceaumb, — TeMHO-cepble, 3eJeHOBAaTO-Cepbie
nopdupoBbie TOPOABI, COMAEPXKAIINE MEJIKUE Y-
HEHHbIE BKPAIJIEHHUKU 3€JI€HOBAaTO-YE€PHON POTOBOMA
oOMaHKM. B TpaxuToumHON MM MUKPOJIMTOBOU OC-
HOBHOW Macce comepxutcst mo 35, vame 15-20 %
BKpPAIJIECHHUKOB pOroBoil oomMaHku. OCHOBHasi mac-
ca — oprtokiyia3z 35—55, poroBasg oomanka jgo 15-20,
aHze3uH ot 2—3 mo 10—15 %, 6uotut u KBapi (Tep-
BbI€ TIPOLIEHTHI). Porosast oOMaHKa 4yacTo OnaiuTu3u-
poBaHa M B Pa3HOIi CTENEHM 3aMellleHa KapOOHATOM,
XJIOPUTOM, 3MUA0TOM. Komn4ecTBO BKpaIjIeHHUKOB
usMmeHsietcst ot 25 % Ha nepudepud MaccuBOB 10

55 % B WX LUEHTPaAJbHBIX YACTSIX, ITPU 3TOM JIOJIS PO-
roBOil OOMaHKHM U IJIarMOKJa3a YMEHbIIaeTcs, a Ka-
JINIIITIATAa W KBaplla YBEJIUIMBACTCH.

CpenHe-MeTKO3epHUCTBIC MOHUOOUOPUMbL CITOXKEHBI
BKpaIruIeHHMKaM1 KaJIMeBOTo IoJjieBoro 1mata 50—60,
IMMPOKCEHA M IIATMOKIJIa3a B OCHOBHOM Macce arperaTta
oprokjasa 50—60, srupuH-asruta 15—20 % u 6uorura,
MHOTAA BCTPEYaroTCs IIarnokias u Keapil. BropuuHbie
MHWHepajabl — KapOoHaT (IT0 MUPOKCEHY), aJbOUT (110
KaaueBOMy moJsieBoMy 1maty). [lo ocHOBHOI Macce
pa3BUBAETCS CEPULIUT.

Manunbume! TIPEACTABIIAIOT CO00IT Cephie MEITKO-
U CPEeIHE3ePHUCTHIC MOPOIbI ¢ TUITUANOMOP(HO3ep-
HUCTOM, YaCTO NMOMKUIUTOBOMU CTPYKTYPOM: OPTOKIA3
50—60, kimHONMMpPOKCceH 15—25, onortnr 5—14, Hede-
nuH 6—15, marHetur 1-6 %.

Hlonkunumosl — cepble, TEMHO-CEpbIe CpeIHe3ep-
HUCTBIE MEJTaHOKPATOBBIC TOPOIBI ¢ TUIUINOMOPGd-
HO3EPHUCTOW WJIM MOUKWJIMTOBOW CTPYKTYpPOM: OpTO-
ka3 50, KIMHOMUPOKCEH (aBrUT, 3rUpUH-aBrut) 40,
OuoTUT 5, MarHeTuT 10 5 % u anatut. KimmHonupokceH
YacTO CONEPKUT TMOWKWJIMTOBBIE BKITIOUEHUS METKUX
3epeH araTuTa, MarHeTUuTa, OMOTUTA.

Illenounvie cuenumsr — CpemIHE3epHUCTAs ITOPOIA:
KaJMEBBIN TojieBoi mmar 55—60, miarnokias 20—25
u kBap 10—15 %. CtpykTypa MOpoibl TUIAAMOMOPdh-
HO3epHMCTAasI, TEKCTypa MaccuBHas. Kaymmimar — Ta-
OsMTUaThie W TIPU3MaTUYECKWe WHAWBUIBI, CHJIBHO
nenutusrMpoBaHHble. [lopoma cepunUTU3UpPOBaHa,
MIPUCYTCTBYET 3MUAOT B BHUAE 3€MJIMCTHIX arperaTos.
TetuT 1 reMaTuT JIOKAJIM30BaHBI B TOHKUX MPOXKMIIKAX.

Cuerum-nopgupsl CIIOXEHBI METKO3EPHUCTOM ToJje-
BOILIIATOBO Maccoii ¢ BKparuieHHUuKaMu (0koJjio 20 %
OT 00'beMa MOPOJIbI), TPEACTABICHHBIMU TIATMOKIIA30M
(Anss4) ¥ pOroBOil OOMaHKOM, 3aMEIEHHON XJIOpU-
TOM W KapboHaToM. Pa3mep BKpamjieHHHUKOB Iija-
ruokjaza ot 0,5 go 2,0 Mm. BecuBeTHbIe MUHEpaIbl
HE3HAYUTEJbHO MPeodsanaroT Hald TEMHOIIBETHBIMU.
CozmepxaHue KBaplia B Topolie He TMpeBbilaeT 5 %,
KakK MpaBWIO, OH 00pa3yeT KceHOMOpPGhHBIE 3epHa. AK-
1IECCOPHBbIE MMHEpaJIbl — amnaTUT, MarHeTUT, MEJKUe
3epHa CyIb(pUIOB.

Tabauua 1
OcHoOBHBIE XapaKTePUCTHKH Me3030iiCKUX KomiLiekcoB [LIAP
HasBaHue KoMmILiekca CocraB Bospact, MiTH JeT Tunbl MHTPY3UBHBIX TEJT
OpoueHcKUit KBapuieBbie cueHUT-nopdupsbl, rpaHo- 217—188 Cuuibl
CHEHUT-NIOpPUPHI
Bepxnecenuraapckuii | PoroBooOMaHKOBbIE CUEHUT-MIOP(UPHI, 160 Cwiiel, naitku
BOT€3UTbI, MOHIIOJNOPUTHI
AnpaHckuii * MaJIMHBUTHI, IIOHKUHUTHI, CUEHUTHI 148—130 IlIToku, KONbLIEBBIE MHTPY3UH,
1 X Pa3HOBUIHOCTU JIOTTOJIUTHI, JJAKKOJIUTHI, JailK1
JlebequHckuMit CHEeHUTBI, MOHLIOHUTBI 148—130 IToku, naiku
Tobykckuit Illenounble 6a3aabTOUABI, IICTOYHBIC 137+ 6 Jaitkoobpa3Hbie Tesa, JalKu
MUKPOOA3aTbTOUAbI U UX IKCIJIO3UBHbIE
Opekuuu
HuxHekypaHaxckuit MWUHETTBI, BOT€3UThI, 00CTOHUTHI 135,9 £ 1,20 | daiiku, peaKue CUIbI
KonTeikoHckMit CueHuT-nophupbl 13414 Jlaitku, penKue CUJLIbI, IUaTpeMbl
DJIbKOHCKUIA DKCII03MBHBIE OPEKUMU C IEMEHTOM 188—115[8] IToku, Teaa ca0XHOU (OPMBbI,
LLIEJIOYHBIX TPAXUTOB, ATUPUHOBBIE CHE- TAKKA
HUT-TIOPOUPHI U TPAHUTHI

* B maHHOM cllydae UMeeTcsl B BUILYy alIaHCKUI KoMIuTteKc, BoineneHHbIid E. [1. MupoHiokoM B 1966 T. 1pu pacwieHeHU
OIHOMMEHHOTO KoMIuIeKca, onmrcaHHoro 0. A. BummbuHbeIM 1 BKITIOYAIOIIEro B ceOst Bc€ MHOrooOpa3ue Me3030MCKUX Iie-

JIouHbIX Ttopos LIAP.

PETHOHAJIBHAA TEOJOIHA
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0 ifim

Puc. 3. IIludbl HHTPY3UBHBIX MOPOJ ME3030iCKHUX KOMILIEKCOB
IIAP B CKpeleHHBIX HUKOJISAX

a — GOIOUITHO-3KCIUIO3MBHAsT OPEKYUST INOHKMHUTOBOTO COCTa-
Ba ToOyKckoro komruiekca (uud LI-7); 6 — kanummarusupo-
BaHHbBIN 3TUPUH-aBIUTOBBINA cueHUT (L@ MT-60, angaHckui
KOMIUIEKC); 6 — MOpGUPOBUIHBIN STUPUH-aBTUTOBBIN KBapiie-
BbIii cueHuT (1mrd MT-63, almaHCKKii KOMIUIEKC); @ — SIMUIei-
LMUTOBBIN creHUT (1t 5016, HUKHEKYpaHAXCKUI KOMILIEKC)
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Cuenumsl — Me30KpATOBBIC CPEIHE3EPHUCTHIE,
UHOTIA MOPOUPOBUIHBIE CBETIO-XEIThIe, CEpPhble WU
pO30BaThIe TTOPOIEI, IO MUKPOCKOITIOM OOHApYXMBa-
fOIIMe TUITMIHBIC TUITHINOMOP(PHO3CPHUCTHIC, PEIKO
MOHIIOHUTOBbIE CTPYKTYpbl. CpeaHUil MUHEpaIbHbII
coctaB: 1rarnokia3 30—45, oprokina3 35—40, aBrur
15—20, poroBast oomanka 0—5, kBapu 0—5, akueccop-
Hble (cdheH, MarHeTuT, anatut) no 1 %.

MoHuyonume: — CBETIIO-Cepble MEJIKO-, CpeaHe3ep-
HUCTBIE MAaCCHUBHBIC MOPOIBI: KUCIBIA WJIN CPEeIHUI
miaruokiiaz 20—30, kanueBslii noieBoii mmat 30—40,
kBapy 0—35, kimHonupokceH 20—25, ouortur 10 5 %.
AKIIecCOpHBIE MUHEPAJIBl — MarHETHUT, allaThT.

Dkcennosusnvle OpekyuU WesoHHbIX NUKpoba3anb-
moudosé GOPMUPYIOT DSl JaeK, NalilKoOOpa3HbIX Tel
u auarpeMm. Tpyboka PsOuHOBas ciaoxeHa 3KCILIO-
3UBHBIMU OpEeKYMSIMU OPTOKJIA30BBLIX 0a3aJlbTOUI0B
C MHOTOYMCJICHHBIMU OOJJOMKAMM BMEIIAIOIIUX IT0-
pon. lLlemMeHTOM OpeK4yMii CIYXXUT TEMHO-3€JeHbII
MUKPOYEIIYNYATBI XJIOPUTOBBIA 1 CEPIIEHTUH-XJIO-
PUTOBBIN arperaT ¢ TIepeMeHHOM ITPUMeChIo KapOoHa-
Ta, Kanuimnata, guaoronura. O6JI0MOYHBIN MaTepuan
pasMepoM OT noJjieil MuuMerpa 1o 4—6 cm. LlemeHt
MMPENMYIIECTBEHHO KJIACTUICCKUA M MeTacoMaThye-
cKuit (KapOoHaT-KaJMIIIATOBbINM), 00pa30BaHHbIN
TOHKOKPUCTATMYSCKUM KaJIUIIIAaTOM, O€CIIOPSITIOYHO
PACIIONIOXKEHHBIMM MUKPOYEIITyHKaMK CITFONIBI, arpera-
TOM KapOoHaTa M JMMOHWTA, 3aMEIIAIONM, BEpOSIT-
HO, (heMUYECKYIO YacTh CBSI3YIOIIEl MaccChl.

Illenounsie 6azarsmouds: cnararoT TalKW MOIIHO-
cthio 1—2 M u npotsskeéHHocThio 200—700 M. Brige-
JISIIOTCST (DJIOTOMUTOBBIE U MCEBAOJEHUIIMTOBbIE Pa3HO-
BUIHOCTU. PIOTONUTOBBIC 0a3aTETOUIBI COAEPKAT BO
BKparieHHUKax ot 30—40 1o 60—75 % o6béma mopo-
IIbl, STUPUH-aBTUT, (PJIOTOMUT U OJMBUH B PA3IMYHBIX
cooTHommeHnsIX. OCHOBHAsI Macca MpeAcTaBIeHa OTHO-
POIHBIM MEJIKO3EPHUCTBIM arperaroM CIIOAVNCTO-TIN-
POKCEH-TI0JIEBOIIITaTOBOI'O COCTaBa JIMOO CYIIECTBEHHO
ITOJICBOIIITATOBOI Maccoii ¢ MmpeobiIamaHueM KauIi-
rmara Haj TJIariokiazoM. MiMeeT GOCTOHUTOBYIO WIIM
TPaXUTOUIHYIO CTPYKTYPY C PEAKUMU MEJIKMMU 3epHa-
MM MUPOKCeHa, (PIOTONNTA, MarHeTUTa. AKIIECCOPHBIE
MWHEpaJbl — allaTUT, MarHeTUT. [IceBIoIeIINTOBEIC
Pa3HOCTM COAEePXKaT OOMJIbHBIC OKPYIJIble BKpAIlIeH-
HUKHU TICEBIOJICHIINTA (arperaThl OpTOKIIa3a 1 Hede-
JIUHA), aBruta U o6uotuta. OCHOBHAs Macca MOPOJbI
HESICHO MUKPOJIUTOBAsl CYIIECTBEHHO OPTOKJIA30BOTO
cocTaBa ¢ TIPUMECHI0O MEJIKUX 3epeH OMOTHUTa, ITHMPOK-
CceHa, MarHeTHuTa.

Muremmbt — OTYETINBO NMOPGUPOBLIE TOPOJBI TEM-
Ho-ceporo 1Beta. Bo BkparuieHHnkax aBrut 10—15,
ouotut 20—25, oproknas 5—10 %, onuBuH (eAMHUY-
HbI€ 3€pHa); OCHOBHAs ITOJIEBOIIIIATOBAas Macca CO-
crasisieT 40—55 % obObeMa mopoasl. buotur oGbYHO
PaBHOMEPHO paclipe/ieJieH 10 TOpojie U BCTpedaeTcs
KaK BO BKpaIlJIeHHMKax, TaK U B OCHOBHOI Macce.
ABTUT 00pa3yeT JOBOJBHO KPYITHBIC 3¢pHA CO CIA0BIM
TIJIEOXPOM3MOM B 3€JICHOBATHIX TOHAX.

bocmonumsr — po30BaTO-XKENTBIE WM JIEHMKOKpa-
TOBBIC IIOPOABI C OOCTOHMTOBOM WM TPaXUTOBOM
cTpyKTypoii. Kagumimar Bo BKpaIJIeHHUKAX — OT u-
HUYHBIX 3epeH 10 5—10 %, 3ameliaeTcs ITMHUCTBIMU
MUHepajJaMu 1 cepuiiutoM. OCHOBHAsI Macca COCTOUT
U3 JIEWCT OPTOKJIa3a C XapaKTepPHBIMU BOJIHUCTO-3y0-
YaThIMM OTpaHUYEHUSIMU. PeaKo Mexmy 3epeH Kaaul-
ImaTa OTMEJaloTCs ajJbOUT, MHOTAA KBapIl, CAMHUIHBIC
YeITYKKM OMOTHTa, 3epHa alfaTUTa. BropimyHble MIHE-
pajibl — JMMOHUT, KAaOJUHUT (?), CEpULIUT, KAIbLIUT.
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Puc. 4. Ilonoxenne GUrypaTuBHBIX TOYEK COCTABA MCCJIEMY-
eMbIX Me3030iicKuX UHTPY3uBHbIX mopox IIAP Ha nmarpamme
TAS. KpaCHLIMPl JIMHUSIMH 0003HAYEHbI TPEeHIbl U3MEHCHUA
COCTaBOB MOPOJ

DKcnao3ueHvle OpeKyuUl ¢ UeMeHmMoM WeA0UHbIX mpPa-
xumoe (MUKPOCUEHUTOB) — 3€JICHOBATO-CEephle OpeK-
YUEeBUIHbIE TTOPONbI ¢ 00JOMKAMU IIEJIOYHbBIX Tpaxu-
TOB, 36PEH OPTOKJIa3a, KUCJIOTO MJIarnoKJia3a pasMepom
OT TIEPBBIX MUJUTMMETPOB 10 2—3 cM. LlemeHT Tipen-
CTaBJ€H MUKPO3EPHUCTBIM arperaToM CYIIECTBEHHO
KaJIMIImaToBoro cocraBa. OTmevaercsi MpUMech BTO-
puyHoro 6uoruta 1—2 u pyaHoro MuHepaia 10 3—35 %.
IToBceMecTHO MPUCYTCTBYET HOBOOOPA30BAHHbIN MeJI-
KouroipuaThlii arupuH (5—10 % u Gosee), B OCHOB-
HOI Macce 3TO NUIMPOBUHBIE, HETTPABUIILHON (hOPMBI
CKOILJIEHUSI, a TaKXe MPSIMOJIMHEWHbIE U CIOXHOBET-
BSIIIMECST TTPOXKUIIKU.

Deupunogvle cuenum-nopgupsl u epanumst (puc. 3,
0) — 3eJIeHOBATO-CBETJIO-Cepble MOPOAbl C BKpATIeH-
HUKaMM aJIbOMTU3MpPOBAaHHOrO aHoprokiasza 40—60
u srupuHa 7—15 %. OcHOBHasg TOHKO3epHMCTAsI
Macca — KaJllieBO-HaTpueBblli MosieBoil 1mmat 80,
srupuH 10, kBapi okoio 5 u akueccopuu 1-3 %,
MpeAcTaBiIeHHble C(heHOM, araTUTOM, PEIKO MarHe-
TUTOM, LIUPKOHOM, I'paHaTOM U (PIIOOPUTOM. Drupu-
HOBBIE OOCTOHUTHI OTJIMYAIOTCS MaJIbIM KOJUYECTBOM
BKPAIUICHHUKOB (KaJUWIIIAT) U JEeHKOKPATOBOCTHIO

Na,0+K,0, mac.%
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Puc. 5. HeTporeongnllecxaﬂ XAPAKTEPUCTUKA TOPHBIX IOPOI Me3030iCKMX KOMILIEKCOB A.]'[Ila]-la

a — TpeHn nuddepeHIralu TOPHBIX MOPOJ ME3030MCKMX KOMIUIEKCOB AygaHa Ha auarpamme AFM; 6 — cmaiigep-auarpamma
CpeIHUX COCTAaBOB MarMaTMYeCKUX KOMIUIEKCOB; ¢ — CIeKTpbl P33 cpenHux cocTaBoB MarMaTUueCKUX KOMIUIEKCOB; e — craiinep-

JiMarpamma XapakTepHbIX TOPHBIX MOPOJ TOOYKCKOrO KOMILIEKCA.

6 — HOPMUPOBAHO 10 XOHApUTY [16], 6, ¢ — mo N-MORB [17, ¢ nononHeHusiMu |

PETHOHAJIBHAA TEOJOIHA
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Tabauya 2
XuMHYECKHii COCTAB Me3030iiCKUX MHTPY3uBHBIX opoxa LIAP (sec. %)

0%8;‘3‘3’:}3 Sio, TiO, ALO, | Fe,0y6. | MnO MgO Ca0 Na,0 K,0 P,0; b

5463 60,23 0,76 16,09 6,51 0,13 2,12 4,85 4,49 4,42 0,38 100
5465/3 60,39 0,75 18,19 5,09 0,14 0,46 4,40 4,80 5,55 0,40 100
5451 61,90 0,75 18,35 5,27 0,15 1,36 1,66 4,79 5,53 0,24 100
5464 62,64 0,73 16,30 4,88 0,13 0,88 3,80 3,17 7,21 0,24 100
MT-178 62,91 0,18 19,72 2,11 0,03 0,43 0,85 0,28 13,45 0,03 100
9134 63,86 0,12 17,98 2,29 0,03 1,63 0,66 5,31 8,10 0,03 100
MT-177 67,05 0,18 16,36 2,92 0,07 0,78 0,93 4,72 6,98 0,03 100
MT-176 67,42 0,19 16,18 2,94 0,06 0,47 0,56 6,19 5,97 0,03 100
1413 61,26 0,07 22,93 1,13 0,06 0,34 0,69 0,86 12,64 0,03 100
1412 63,97 0,24 19,05 2,60 0,10 0,44 3,25 5,35 4,92 0,08 100
8508/4 63,95 0,56 16,15 5,39 0,12 1,89 2,86 4,20 4,50 0,38 100
8505 65,84 0,38 17,06 3,48 0,09 0,97 2,30 5,01 4,68 0,19 100
8507 90,40 0,07 4,68 1,09 0,02 0,26 0,13 0,56 2,76 0,03 100
5465/2 55,61 0,87 14,87 6,57 0,13 3,96 9,74 4,14 3,60 0,51 100
5465/5 55,84 0,74 16,42 10,81 0,02 2,59 1,86 0,28 11,02 0,41 100
5463 60,23 0,76 16,09 6,51 0,13 2,12 4,85 4,49 4,42 0,40 100
5465/3 60,39 0,75 18,19 5,09 0,14 0,46 4,40 4,80 5,55 0,24 100
5451 61,90 0,75 18,35 5,27 0,15 1,36 1,66 4,79 5,53 0,24 100
5464 62,64 0,73 16,30 4,88 0,13 0,88 3,80 3,17 7,21 0,26 100
5472 65,53 0,21 18,15 1,21 0,07 1,22 2,60 0,23 10,77 0,03 100
9126 65,70 0,42 17,88 3,63 0,21 0,77 2,59 491 3,73 0,15 100
6543 65,87 0,35 17,41 3,21 0,12 0,96 2,58 4,98 4,38 0,14 100
6549/2 66,46 0,29 17,57 2,73 0,06 0,50 2,60 5,28 4,41 0,10 100

11 puME€YaHHUEC NETPOXUMHNUYCCKUE SJICMCHTBI MPUBEACHBI B Mac.% 1o pesyabraTaM pEHTICHOCIIEKTPAJIbHOTO (I)J'IYOI)CC—
LEHTHOIO CUJIMKATHOTO aHaJIn3a.

PeBlebTaTbl U3y4yeHus U-Pb uzoronnoii cucreMbl AKHECCOPHBIX IUPKOHOB U3 IICJIOYHBIX MArMATHYECKHUX MOPOX

O6pasetl, 22ThH 200pp* 206Pb 238U’ 207pp MPb, Hwc- e
sepio, Touka | Foe % UspPm | Thoppm oy |y MHH/ Jter MJ'H-/{ et ];ZEHTEH‘T% *TPb*/Pb* £%
MT-63 2.1 16,78 941 844 0,93 18,2 119,6 | 2,6 0,2001 | +4,2 — 0,0704 | 25,6
MT-63_8.1 5,15 1286 2145 1,72 24,4 133,6 | 1,8 0,0831 | *1,9 — 0,0418 | 19,5
MT-63_9.1 12,32 453 874 2 9,5 136,6 | 3,9 0,1348 | £2,5 — 0,035 | 59,7
MT60.2.1 2,94 94 95 1,04 2,08 159,5 | 6,3 110 | £1000 -28 0,0717 | 6,6
MT60.3.1 22,64 203 223 1,13 4,49 127,7 | £7,2 1110 | £1100 768 0,25 | 4,7
MT60.5.1 9,82 305 328 1,11 6,32 139,1 | £4,8 773 | £590 456 0,1416 | 2,8
MT60.6.1 1,27 180 189 1,09 3,6 146,7 | £4,3 355 | 410 142 0,0637 | 5,2
MT60.7.1 0,88 239 373 1,61 4,41 135,7 | 3.7 —129 | £420 —195 0,0507 | 4,9
MT60.8.1 2,76 199 245 1,27 3,44 124,8 | +3.7 —297 | £740 —338 0,063 | 4,7
MT60.9.1 4,58 155 162 1,08 3,14 1439 | £6,6 —780 | £1300 —640 0,0713 | 9,2
6548/1-1,1 0,03 797 342 0,44 310 2410 | £14 2566 | 48 6 0,1709 | 2,9
6548/1-7,1 0,16 22 17 0,79 5,84 1727 | £25 1773 | £51 3 0,1084 | 2.8
6548/1-8,1 — 12 10 0,92 3,37 1886 | +42 1924 | £79 2 0,1178 | 4,4
6548/1-10,1 0,02 383 285 0,77 115 1925 | 11 1920 | =12 0 0,11758 | 0,68
6548/1-1,2 0,24 690 99 0,15 12,1 130,1 | 1,1 — | = — 0,0473 | 4,8
6548/1-2,1 0,00 351 38 0,11 6,15 130 | £1,4 — | = — 0,0517 | 3,9
SH7.1.1 4,49 133 69 0,54 2,37 126,9 | £5 —1 | £1200 —101 0,046 | 49
SH7.2.1 2,67 146 61 0,43 2,63 130,6 | 4,6 —280 | =1100 =315 0,041 | 44
SH7.3.1 — 112 42 0,39 1,97 131,1 | 4,1 1062 | +180 710 0,0748 | 9,2
SH7.6.1 0,31 138 69 0,52 16,6 845 | £19 1637 | £52 94 0,1007 | 2,8
SH7.7.1 3,07 78 1334 17,69 1,58 145,5 | +6,5 1328 | £600 813 0,086 | 31
SH7.9.1 2,50 149 89 0,62 2,56 125 | £3,9 =371 | £740 -397 0,04 | 28
SH7.10.1 4,41 109 42 0,40 2,06 134,4 | 5,1 —550 | £1400 —506 0,037 | 52
SH7.9.2 0,00 125 75 0,62 2,65 156,4 | £4,7 1160 | £120 642 0,0785 | 6,2
SH7.10.2 2,67 122 47 0,40 2,39 141,3 | +4,7 —860 | £1000| —708 0,033 | 36
5016_1.1 0,34 295 402 1,41 5,24 131,6 | £1,9 132 | £120 0 0,0487 | 5,2
5016_2.1 0,00 149 144 1,00 2,68 133,6 | £2,5 156 | *68 17 0,0492 | 2,9
5016_3.1 0,00 173 133 0,79 77,9 2713 | £51 2662 | £24 -2 0,181 | 1,4
5016_4.1 0,09 48 87 1,87 14,6 1948 | £26 1942 | £20 0 0,1191 | 1,1
5016_5.1 0,17 59 79 1,38 17,6 1907 | 26 1953 | £21 2 0,1198 | 1,2
5016_6.1 0,00 147 155 1,09 2,7 136,9 | 2,6 295 | £120 115 0,0522 | 5,1
5016_7.1 0,17 500 204 0,42 27 392 | £5,2 364 | t41 -7 0,05382 | 1,8
5016 9.1 0,79 143 160 1,15 2,76 141,7 | £2,7 36 | £190 =75 0,0467 | 8
5016_10.1 2,64 625 630 1,04 12 139,1 | 42,1 188 | +£200 35 0,0499 | 8,8
5016_11.1 1,00 105 62 0,61 1,93 135,1 | £2,6 —63 | £250 —146 0,0449 | 10
5016_12.1 0,00 84 49 0,60 25,1 1921 | £24 1934 | 16 1 0,1185 | 0,88
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(srmpuHa He 6oiee 8 %). OCHOBHOE OTJIMUME TPaHM-
TOB — 00Jiee BhICOKOe coaepxkaHue kBapua (10—30 %).

HecMotpst Ha cTONIp MIMPOKOE pa3HOOOpas3ue BU-
JIOB TOPOJ, B KaXJIOM KOMIUIEKCE TIpU aHalIu3e X
MEeTPOXUMUYECKOTO COCTaBa BBIACJSIIOTCS I1Ba OJIU3KUX
TpeHa: TIEPBBIIi — OT MOHIIOHUTOB, CUCHHUTOB IO IIIe-
JIOYHBIX TPAHUTOB, BTOPOI — OT TeX K¢ MOHIIOHUTOB,
rPAHOCUEHUTOB 10 YMEPEHHO-IIEJOUYHBIX TPAaHUTOB
(puc. 4). TpeHIBI MOXHO OXapaKTepH30BaTh Kak IIc-
JIOUHOM M yMepeHHO-1IeJOYHOl. B Kaxablii U3 HUX
BXOJAT MPEICTaBUTEIM MPAKTUISCKU BCEX BhILIEIIEepe-
YHUCIIEHHBIX KOMILIEKCOB.

Teoxumuueckue ocobennocmu nopoo me3030lcKux
Komnaekcos. BbicOKOKalleBble MarMaTUyecKue I10-
ponbl LIAP xapakTepu3syroTcs TTOXOXUMU FeOXuMUUe-
CKMMM TIapaMeTpaMi, BKITIoYast KpeMHE3eMUCTOCTb OT
5510 71 %. Crnenyet OTMETUTD OTYETIMBBIA U3BECTKO-
BO-IIIEJIOYHOM TPEHI BO BCEl COBOKYITHOCTH TOPHBIX
nopon (puc. 5, a).

Haubonbiiee KoMM4ecTBO JaHHBIX, MMEIOIIUXCS
B PacTOpPSIKEHNU aBTOPOB, OTHOCHUTCS K aJIaHCKOMY,
JIEOEAUHCKOMY, TOOYKCKOMY U 3JIbKOHCKOMY KOMITJIEK-
caM. OCTaHOBUMCSI Ha UX XapaKTePUCTUKE HECKOJIbKO
neTajbHee.

Chnalinep-aguarpaMma MUPOKCEH-(OIOTOMUTOBBIX
JTaMIpoUpPOB U IOHKUHUTOBBIX OpeKUMii TOOYKCKO-
To KOMIUIEKCa TEMOHCTPHUPYET TTOJTHYIO OMHOPOTHOCTh
NX TEOXMMHYCCKHX ITapaMETpPOB BHE 3aBUCHMOCTH
oT KkpemHesemuctoctu (42,6—60,4 % SiO,) nubo or

Tabauua 3
IlenTpajbHO-AJNIAHCKOrO paiiona
zo7pb*/(213gU +% zospb*/(zlng +% Ounbka
0,18 | 25,7 0,0187 | 2,2 0,085
0,12 | 19,6 0,0209 | 1,4 0,07
0,1 | 59,8 0,0214 | 2,9 0,049
0,167 | 44 0,0251 | 4 0,091
0,21 | 56 0,02 | 5,7 0,102
0,195 | 28 0,02181 | 3,5 0,122
0,17 | 18 0,02302 | 3 0,161
0,128 | 17 0,02127 | 2,7 0,158
0,11 | 29 0,01955 | 3 0,103
0,106 | 48 0,0226 | 4,6 0,096
10,68 | 3 0,4533 | 0,71 0,239
4,59 | 3,2 0,3072 | 1,6 0,506
5,52 | 5,1 0,3398 | 2,6 0,503
5,641 | 0,95 0,3479 | 0,66 0,698
0,133 | 4,9 0,02039 | 0,86 0,175
,1452 | 4 0,02038 | 1,1 0,263
0,126 | 50 0,01989 | 4 0,08
0,116 | 44 0,02047 | 3,6 0,08
0,212 | 9,7 0,02055 | 3,1 0,32
1,944 | 3,7 0,14 | 2,4 0,65
0,269 | 31 0,0228 | 4,5 0,14
0,107 | 29 0,01959 | 3,1 0,11
0,108 | 52 0,02106 | 3.8 0,07
0,266 | 6,9 0,02456 | 3 0,44
0,101 | 36 0,02216 | 3,4 0,09
0,1384 | 5,4 0,02062 | 1,5 0,277
0,142 | 34 0,02094 | 1,9 0,541
13,06 | 2,7 0,523 | 2,3 0,850
5,79 | 1,9 0,3527 | 1,5 0,810
5,68 | 2 0,3442 | 1,6 0,805
0,1545 | 5,4 0,02146 | 1,9 0,346
0,465 | 2,3 0,06269 | 1.4 0,601
0,143 | 8,2 0,02222 | 1,9 0,232
0,15 | 8,9 0,02181 | 1,5 0,172
0,131 | 11 0,02118 | 1,9 0,184
5,673 | 1,7 0,3471 | 1,5 0,859

PETHOHAJIBHAA TEOJOIHA

IPYTUX METPOXUMIUICCKIX MHINKATOPOB. JlaMmpodup
(00p. 1II-6) nmeeT, BUAMMO, Hanbosiee TPUMUTUBHBINA
COCTaB M, BO3MOXHO, OTBeUaeT IIEPBUYHOMY pacILIaBy.

C pocToM KpeMHE3eMUCTOCTH CUEHUTOB OTYETINBO
CBSI3aHO MOHMXXeHUe KoHLeHTpauuii P39 (oop. 70703
HamboJiee KPEeMHE3eMUCTHIN TPY YMEPEHHOM COep-
KaHWM KaJlis), a pOCT aHOMAaJIMM €BPOIHMSI Ha 3TOM
¢oHe CBSI3aH C MOBBIIIEHHBIM COAEpPXKAaHUEM Kajue-
BOTO TIOJIEBOTO IImata B mopomax (puc. 5, e). UH-
TepeceH TakXe Ppe3KUil pocT coaepkaHUs rapHUs
U LUMPKOHUSI B 0ojee KPEMHE3eMUCTBIX Pa3HOCTSIX
CHEHUTOB, MIPUYEM BHE CBSI3M C HAJIOXCHHBIM OpY-
neHeHueM (obpasubl MT-48 — cUIbHO MUHEpaIU30-
BaHHBII cueHuT-noppup, 70703 — sruprH-aBrUTOBBIN
CHeHUT-TIopdup).

lTeoxumuyeckne TapamMeTpbl TOPOJ aJTaHCKOTO
U 2JIbKOHCKOTO KOMILJIEKCOB TOBOJBHO IITMPOKO Ba-
PBUPYIOT, OMHAKO B IIEJIOM COXPAHSIOT OOIIME YEepPTHI.
VYcpenHeHue 25 aHaIW30B TOPHBIX MOPOJ AJIaHCKOTO
KOMIUIeKca U 12 371bKOHCKOIO BBISIBUJIO aOCOJIOTHOE
COBITaJICHNE UX TEOXNUMHNIECKUX CITEKTPOB U OOIINE IIJIsT
BCEX BBICOKOKAJIMEBEIX TTopon LleHTpaasHOro AmaHa
noHuxkeHHble comepxkaHust Nb, Ta u Ti. Takum 006-
pa3oM, Me3030iickuit MarMaTu3M LleHTpambHOTO AJ-
JlaHa BechbMa OJHOPOACH U B IIEJIOM XapaKTepU3yeTCs
HU3KUMM COACPKaHUSIMU HUOOUS, TaHTaJla U TUTaHa.

Pe3yabTaThl H30TONMHO-Te0XPOHOJIOTHYECKOTO IATHPO-
Banus. Mccnenosanus nposoaunuchk B IMU BCETEU
MeTomoM JoKasibHOTo nm3oTorHoro U-Pb (SHRIMP II)
JATUPOBAHUs 110 UPKOHaM (puc. 6, Tadi. 3). M3yyeHa
21 npeacraBuTebHAS MPoOa TOPHBIX MOPOJ, ME3030i1-
CKMX MHTPY3UBHBIX KOMILJICKCOB.

LlupkoHBI, ToKa3aBIIME ME3030MCKUII BO3pacT,
MpeacTaBAeHbl MPO3pauyHbIMU, IOJYIPO3PAYHBIMU,
PO30BBIMH, BUIIMTHEBBIMU, PBIKEBATO-BUITHEBBHIMH
MPU3MATUICCKUMU KPUCTAJIIAaMU C WUAMOMOP(HBIM-
cyonanoMop@GHbIM OOJUKOM, CXOJAHBIM TaOUTYCOM,
CEeKTOPHATbHOM 30HATBHOCTHI0. Me3030iicKre maT-
poBkU 122—147 MIH JeT.

B uccnenyeMbix oOpa3iiax BhIsSIBJIeHa U Apyrasi Tpyr-
Ima IUPKOHOB C XapaKTePHBIM KOPOTKOIIpH3MaTHUe-
CKUM OOJINKOM, HAJIMYMEM TEMHBIX BKITIOUCHUI, UMe-
IOLLUX SIBHO BBIPaXKEHHbIE SIAPO U 000104KY. LInpKoHBI
STOU TPYMITEI B OCHOBHOM IIPEACTaBICHBI 00JIOMKAMM
HempaBwibHOW (popmbl. x nmatuposku 1,0—2,8 mupn
JieT (B OCHOBHOM 1,8—2,8 MIIp/ JIeT), UTO COOTBETCTBY-
€T BO3pacTy IOPO paMbl 1 TTO3BOJISICT pacCMaTpUBaTh
WX B KaueCTBE 3aXBAaUCHHBIX MPU BHEIPEHUU WHTPY-
3uii [14].

TakuM 00pa3oM, IJIUTEIBHOCTH CYIIECTBOBAHUS
MarMaTM4YecKoro oyara B Me3o3oe Ha Tepputopuu LIAP
0KO0J10 25 MITH 1eT. Bo3pacTHble Bapuauny KpyUCTaLI-
3alIMM ME3030MCKUX 00pa30BaHMil UMEIOT TCHICHITAIO
K KoHUeHTpauuu 147—133 (9 npo6), 128—122 MaH net
(12 mpo0), 4TO ABIASETCS CBUACTEILCTBOM IyJIbCa-
IIMOHHOTO XapaKTepa MarMaTHh3Ma.

HeobxonmmMo 0TMETHTD, UTO Pe3YJIBTaThl JATUPOBOK
Mpo0 OPOYEHCKOro KOMILIEKCa, MPUBEASCHHbIE Mpe/-
IIeCTBeHHUKaMM, U HalilcHHbIC TaJJbKU CUEHUT-TIOP-
(brpoB B HMXKHEIOPCKUX OTJIOXEHMSIX YKa3bIBalOT Ha
ero 0oJjiee IpeBHUI BO3pACT.

BeiBoapl. Hamwu wuccinemoBaHusl mokasajiu, 4YTO
BhIIeNeHHbIe B LleHTpanbHOM AlgaHe cpeaHe-TI03/-
HEMEe3030CKMe MarMaTU4IeCKUe KOMILICKCHI MMEIOT
psia OOIIUX YepT:

— OJMHAKOBbII U3BECTKOBO-ILETOYHOMN TpeH I 1U(d-
depeHIMAINN CEPUN;
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— OoJibllioe neTporpacduyeckoe pazHoodpasue Mo-
PO, OMKUCHIBAEMbIX B KaXKIOM KOMILIEKCE;

— TIPEUMYIIECTBEHHO YMEPEHHO-KUCIBI HU3KO-
TUTAHUCTBIN COCTaB;

— cneuuduyeckue OIM3KME T€OXMMUYECKUE Xa-
PaKTEPUCTUKHU ITOPOI U OMHOBPEMEHHO OTHOPOTHOCTD
3THX OCOOEHHOCTEH, He TO3BOJISTIOIINE BBISBIISATH OT-
NIeJIbHbIe TTOPOIHbIE KOMILIEKCHI Ha OCHOBAaHUU IIpe-
IIM3UOHHBIX TCOXNUMNICCKUX TAaHHBIX.

BrIsBIIeHEI 1Ba MHTEpBajla BHYTPU OOIIIETO BpeMEH-
HOTO Auara3oHa CTaHOBJIEHUsI KOMILIEKca B Mpeaeaax
122—147 MuH nerT:

— nepBbiid, oT 147 1o 133 MIIH JIeT, TpeACTaBASHHbI
KPYIHBIMU MOJM(MA3ZHBIMU MacCUBaMU MOHIIOAUOPU-
TOB, CUCHUT-TIOP(UPOB ¥ CUCHUTOB;

— BTOpO#, OT 128 mo 122 MJIH JieT, MpeacTaBieH-
HBII TafikaMM 1IeJIOYHBIX STMPUH-aBIUTOBBIX CUEHU-
TOB M KBapIIEBBIX CUCHUTOB.

Bompoc o BKIIIOYEHWM OpPOYECHCKOT'O0 KOMILIEKCA
B €IMHBIN OCTaeTCsl CIIOPHBIM M HYXIAeTcsl B JOMOJI-
HUTEIBHBIX MCCIenoBaHUsIX. MMeromecss N30TOMHO-
TEOXPOHOJIOTMYECKIE TaTUPOBKU ITOPOI OPOUYECHCKOTO
KOMILJIEKCa OCTaBJISIIOT ITOKa HE COBCEM SICHBIM BO3pacT
ero KpUCTAJIN3alINMN.

ITonyuyeHHBIE HOBBIC HAHHBIC CBHIECTCIBCTBYIOT
0 TNIPUHAIIEKHOCTU ME3030MCKUX IEJOYHBIX MOPO
LHAP x emmnomy marmarmdeckomy Tpoiueccy. O0-
pa3oBaHUs BEPXHECEJIUTIAAPCKOTO, alaHCKOTO, Jie-
OeIMHCKOIo, KOJTBIKOHCKOTO, HUKHEKYpPaHaXCKOro,
TOOYKCKOTO U 3JIBKOHCKOTO KOMITJICKCOB OObeINHEHBI
aBTOpaMM B OOWH MHOTO(MA3HBIN ajIaHCKWIT MOHIIO-
HUT-CUEHUTOBBIN KomIuieke (LEJ,—K,a), coxpaHsis 3a
HUM MCTOPUYECKH CIIOXKUBIIIEECS Ha3BaHMUE.
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