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AHHOTauus

I'pannTHBIE MaccHBBI KaMEHHOMOTHIIBLCKOTO KOMIUIeKca (Bo3pacT~1,8 Mipa. Jer) XapakTepu3yroTcs
VHHUKAITbHOH METAJUIOTCHUYECKOH crenuanm3anueii, coderaromeir peakoMeransHble (Nb, Ta, Li, Be)
pynonposiBieHuss ¢ Y-P3D wmuHepanmmsanmeidl. BbigeneHsl  gBa  THNA TPAaHUTOB  KOMIUIEKCA:
pOTrOBOOOMAHKOBEIE (£OMOTHT) HWTTpUH-penKo3eMeNnbHble, Oemuple F W peakumMm MeTaliamu, W
BBICOKOAU (D (DEepPEHITMPOBAHHEIE OHOTUTOBBIE (+MYCKOBHUT) JHTHH-(QTOPUCTBIC pPEIKOMETANbHBIE, HO
obexnennsle Y u P3D. Mx coderanme 0OyCIOBHIIO CIEIU(PHUECKYIO PEAKOMETAIHHO-PEAKO3EMENbHYIO
CTELUATN3ALII0 KOMITIEKCA.

Kirouessle c10Ba: KaMEHHOMOTHIIbCKUI KOMITIEKC, TPAHUTBI POTOBOOOMAHKOBBIE, TPAHUTHI OMOTUTOBBIE U
JIBYCIJIIOISIHBIE, TEOXUMUS, UTTPUI-PEAKO3EMEIIbHAS MUHEPAIU3aLUs, PEAKOMETAIIbHAS MUHEPAIU3aLUs,
JIUTHU-(TOPUCTBIE TPAHUTHI, MUHEPAJIBI-KOHIIEHTPATOPBI, AalIOTPAHUTHIE TIOPOJIBI.

B cTpoennyn rpaHUTHOrO KaMEHHOMOTHIIBCKOTO KoMIutekca Bocrounoro I1pra3oBes npuHIMAaOT
ydactre 4deThipe HeOompmux MaccuBa: Kamennele Morumnbl, ExatepunoBckuii, HoBo-SIHuUCOIBCKUN H
Crapoay0oBckuii (TUTOMaabp0 BEIX0A0B OT 4 10 30 KMZ). OHU TIpeNICTaBICHBI ITOKOOOPa3HBIMH TEJIaMU
— TUNHWYHBIE TPEUIMHHbIE MHTPY3HUH, IMPUYPOUEHHBIE K 30HAM KPYIHBIX pa3jiOMOB U K NEpEeCceHEeHUsIM
pasnomoB. Bce MaccuBBI TpOpBHIBAIOT THEHCOBO-MUTMAaTHUTOBBIE TonmM apxes. Haumbosnee TouHbIE
M30TOIHBIE JAaTUPOBKM KOMILIEKca AAr0T Bo3pacT okono 1,8 mupa. sner [11]. K nanHoMy kommuiexcy
TaK)Ke OTHOCST MHOTOUYHUCICHHBIE NAHKH KBapLEBHIX MOP(GHUPOB M TPAHUT-MOPGHUPOB, MPOPHIBAIOIINE
MOpOJIbI paMbl MacCUBOB. Takke BBIIEISIOTCS MEJKHE CAaTEIUTUTHBIE INTOKHM M DS 3aKpBITHIX TeT,
BBISBJICHHBIC 110 TeO(PHU3MYECKUM JaHHBIM M €IUHUYHBIM CKBaXMHAM. B cTpoeHHM MacCHBOB KOMILIEKCA
NPUHUMAIOT y4acTHEe KaK HEM3MEHEHHbIE TPaHUTOMIbI, TaK W IMOPOJbI, BOZHUKIINE B pPe3yibTaTe UX
MeTacoMaTH4YeCcKOM mepepaboTKu.

MaccuBbl KAMEHHOMOTMIIBCKOTO KOMITJIEKCA XapaKTePU3YIOTCSl YHUKAJIbHOW METaJIJIOreHUYECKOH
crienuanu3anueid. To mposBisieTcs B coueTaHuu peaxkomeraibHoro (Nb, Ta, Li, Be) pynonpossienus B
NerMaTuTax, rpei3eHax, alorpaHUTHEIX MOPOAAX C UTTPUH-PEIKO3EMENBHBIMI B MUKPOKINH-MYCKOBHT-
anpOuToBBIX amorpanutax [10]. Ilpuuem, Y-P3D opynenenue B CrapomyO6oBckoM U EkareprHOBCKOM
MaccuBax, IO JaHHBIM IOMCKOBO-pPa3BENOYHBIX paldoT, NpUOIMKaeTcs IO CBOMM MacwmrTabdaMm K
MPOMBIIIUIEHHOMY .

B pabGorax [2, 8] ObUIO MOKa3aHO, YTO B MacCHBaX KOMIUIEKCA HIMPOKO Pa3BUTHI MOPOJIHI,
OTBEYAIOLUIME TE€OXUMHYECKOMY THILy JHUTHUH-QTOPHCTBIX  PENKOMETANBHBIX IpaHUTOB. OHH
NpeACTaBIeHbl OMOTUTOBBIMHU U JIBYCIIOASHBIMHU TPAaHUTAMH, B KOTOPBIX IIOCTOSHHO IPHUCYTCTBYET
¢mooput (B cpennem 0,4 Bec.% 1o JaHHBIM KOJIMYECTBEHHOTO aHAM3a MPOTOJIOUEK), a TaKKe Tomas (B
cpeaneM 0,2 Bec.%). O0a MuHepana HaXOAATCS B I'pPAaHUTaX Kak B BHJC PacCESHHON BKPAaIJICHHOCTH,
00pa30BaHHOM MO CTPYKTYPHBIM UM XMMUYECKUM IPU3HAKaM Ha MarMaTU4ecKOW CTaauu, Tak U B BUIC
KHWIOK, IIJIMP M THE3/ B OCTMAarMaTH4ecKux oOpa3oBaHMAX (Ipeil3eHbl, KBapI-(DIIOOPUTOBBIE XKUJIbI U
T.1.). Ciegyer OTMETHTh, YTO IIHUPOKOE DPA3BUTUE IO3JHEMArMaTHYECKHMX M IOCTMarMaTHYeCKHX-
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MEeTacOMaTHYeCKUX 00pa30BaHUi MpEACTaBIsET COOOH XapaKTEpHYI0 OCOOCHHOCTh MAacCHBOB TPAHHUTOB
muTUR-GTOoprcTOTO THMA [3, 4].

JLJIsl TpaHUTOB 3TOTO THIIA 3aKOHOMEPHO HAIMYHE PYIOMPOSBICHUN M MecTopokaeHuit Nb, Ta,
Li, Be, Sn, W. Knaccuueckne mpumMeps! peakoMeTanbHbIX Li-F rpanuToB npuseaeHs! B padore [9]. Dro,
B YACTHOCTH, Me3030ickue dopmammu Monronmo-OxoTrckoro mosica (3abaiikanbe, MOHTOMUS U 1Ip.) H
repuuHckue — Llearpansnoit EBponsl (Pynusie ropsr, Llentpansasiit MaccuB @paniun). B atux cmygasx
peIKOMETaNbHBIC JUTHH-QPTOPUCTBIC TPAHUTH IETUKOM cjaraloT HeOospmne MaccuBbl. Jljis Hac
MIPEJCTABISAIOT OCOOBIN HHTEpeC TNPOTEPO30HMCKHE TPaHUTHI MAHHOTO THMA C PEAKOMETAIbHOM
crienuanu3alyeil B COCTaBe KPyIHbIX IUTyTOHOB panakuBy banTuiickoro mura, rjie OHU 00pa3yroT camble
no3aaue Marmatudeckue (aszer [13]. OmgHako UTTPUA-pEAKO3EMENTHHOE OPYICHEHUE IS JAHHOTO THIIA
TPAaHUTOB B JIIOOBIX €r0 pa3HOBHUAHOCTSIX COBEPIIEHHO HE XapaKTEepPHO.

B uem e o0coOEHHOCTP CHUTyallMd B MacCHBaX KaMEHHOMOTHJIBCKOTO KOMIUIEKCa, T
NPOCTPAHCTBEHHO CONMKEHBI WIM JaXe CoBMelIeHbl mposiBieHnss Y-Yb u  Nb-Ta-Li-Be-Sn-W
MuHepanu3anuu? s oTBeTa Ha 3TOT BONPOC HEOOXOAMMO YUECTh TOT (PaKT, UTO IMONyUYCHHBIC BHIBOJIBI B
YKa3aHHBIX BBINIE paboTax [2, 8] OCHOBRIBAIKCH TJIABHBIM 00pa30M Ha JaHHBIC M0 O0OHAKCHHBIM YaCTIM
MaccuBoB. OcoOeHHO MaccuBa KameHHble MOruiel, paccMaTpuBaeMOro OOBIYHO B KadecTBe
MNETPOTUITHOTO AJISl JAHHOTO KOMIuIekca. [IpakTiuyecku He ObUTH yUTEHBI pe3yJbTaThl IOUCKOBBIX padorT,
NpOBOAMBIIMXCS Ha MaccuBax B 1960-1990-x rr., B X0Je KOTOPBIX MAacCHBBI ObIIH pPa30ypeHBI
MHOTOYHCIIEHHBIMH CKBaXkMHaMK 10 T1youH 100-200 M OT MOBEPXHOCTH.

[TouckoBeiMu paboTamMu OBUIO YCTaHOBIIEHO, YTO Ha OTHOCHTEJILHO TJyOOKHX TOPH30HTax
maccuBoB Kamennsie Mormnbl, EkarepunoBckoro u  CrapomyOOBCKOTO — IIMPOKO — Pa3BHUTHI
POrOBOOOMAaHKOBBIE U OMOTHT-POTOBOOOMAHKOBBIE TPAHHUTHI, @ TAKXKE KOJMYECTBEHHO TOAYMHEHHBIE UM
TPAaHOCHEHUTHI, OTIMYHBIE MO XUMH3MY OT TPaHHTOB JUTHH-pTOpucTOoro Ttuma. [Ipmuem, B Hoso-
SIHHCOTLCKOM MaCCHBE 3TH HOPOABI MPe00IaJaroT U Ha TIOBEPXHOCTH.

ABTOpOM OBUIO TPEANPHHATO CPaBHUTENbHOE M3YYCHHE TEOXUMHU U  OCOOEHHOCTEH
BEIIECTBEHHOTO COCTaBa B IEJIOM JABYX yKa3aHHBIX TPYII T'PAaHUTOB KAMEHHOMOTHIBCKOTO KOMIIJIEKCA:
OMOTUTOBBIX W IBYCIIOASHBIX, OTHECEHHBIX B paborax mpexamecTBeHHHKOB [2, 9, 10] k Li-F tumy c
OJTHOW CTOPOHBI, U POrOBOOOMAHKOBBIX M OHOTHT-POrOBOOOMAHKOBBIX — C JIpyroi. [ JTaBHBIN akIEeHT
JIenascs Ipy 3TOM Ha COIMOCTaBJICHHE KOHIIEHTpanuil Y, mantaHouos, F, Zr, Nb, Ta, Li, Be B rpanuTax
KOKIOW W3 3THX Tpymm. s yka3aHHBIX IeJIeid HCMOJIB30BAIUCH TOJIBKO TEPBUYHO-MATMATHUECKUE
pPa3HOCTH TPAHHUTOB CYIIECTBEHHO HE HW3MEHEHHBIE HAJOXEHHBIMH Ipoueccamu. [locnenHue, kak
0TMEYalIoCh HaMH B TIpebIAyIIei padore [6], B MaccHBax KaMEHHOMOTHIILCKOTO KOMIUIEKCA BKIIOYAIOT
mo kiaccudukanuu [5] Mo3gHEMarMaTHYecKue MpeoOpa3oBaHwMsl, OTBEYArONIue (HelbaIIIaToINTOBON
dbopMarui W MOCTMarMaTWYecKHe-METaCOMATHYECKHE, OTBEYAMOIINE TPe3eHOBON Qopmamnuu, c
XapaKTEePHBIMH IS STUX 00pa30BaHU THITAMHA MUHEPATH3AINN.

Kputepuu, mo KoTopsIM pa30pakoBaHbI IEPBHYHO-MAarMaTHIeCKHE Pa3HOCTH, C OJHOM CTOPOHEI,
¥ TIO3JHEMarMaTHIecKue U MOCTMarMaTHueckKue ¢ APyroi, ObUIM pa3paboTaHbl aBTOPOM panee [6]. DTo
KOJIMYECTBEHHO-MHHEPAJIOTHYECKHI COCTaB MMOPOJ, TETPOXUMHYECKHE KPHUTEPHH, MHUHEpaIbHbBIE
MapareHe3uChl, PEaKIMOHHBIE B3aWMOOTHOIIEHHS MHHEpAaJoOB, IICEBIOMOP(HBIE 3aMemeHus U
CTPYKTypHBIE 0COOEHHOCTH TIOPOI.

Jlns BBITIONTHEHWS 3TOH paboThl OBLIO HWcmoib3oBaHO Oosiee 300 pa3HOOOpPA3HBIX AHATU30B:
KOJIMYECTBEHHBIX W TIONyKOJWYECTBEHHBIX CIIEKTPANBHBIX, XHMHAYECKHX (NMETPOXUMHUS U pEIKue
METaJUTbl), peHTTreH-(QaoopecneHTHRIX (s P3D) w ngp.,, a Takke MaHHBIE KOJIMYECTBEHHO-
MHHEPAJIOTHIECKOTO aHaJIN3a MPOTOI0UEK (I aKIIECCOPUEB) M U3YUEHUS TUTH(OB.

Kparko oxapakrepusyeM TIJIaBHbIE OCOOCHHOCTH BEIICCTBEHHOTO COCTaBa TI'PaHUTOB 00EHX
BBIJICJICHHBIX BBIIIE TPYIII.

PoroBooOMaHKOBBIE (0MOTUT) TPAHUTHI OT OMOTHTOBBIX U JBYCIIOISHBIX OTJINYAIOTCS 3aMETHO
0oJee BBICOKMM cojiepkanmeM Kanwmmmarta (topsaka 45% 1o cpaBHeHuo ¢ 25 - 30% B CIHIOASHBIX);
KOJIMYECTBO IIarHOKIa3a (OOBIYHO — OJIMTOKIIAa3 AHjs.2g) B HUX 3aMETHO HUXKE, YeM B CIIIOJSHBIX; aJIbOMT,
KaK TPaBUIIO, OTCYTCTBYET. ACCOIMAINUsl aKIIECCOPHBIX MHUHEPAIOB B POrOBOOOMAHKOBBIX (+OHOTHT)
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TPaHWTAX TUMWYHA U1 IMEJIOYHBIX TPAHUTOB (M IIEIOYHBIX ITOPOJ B IEJIOM). 31eCh Ipeo0iIamarT
MUHEpasbl Zr: mupKoH (B cpemHeM 245 1/1), eme Oombine mupronmt (o0 300 1/T); pacmpocTpaHeH
kceHoTHM. Kak mpaBuiio, MpUCyTCTBYIOT OPTHUT, CeH, PeprrocCOHUT, YeBKeHNUT. DIOOPUT BCTpeUaeTcs B
3THUX MOPOJIaX PENIKO, MPEUMYIIECTBEHHO B OOTaThIX OMOTHUTOM Pa3HOCTAX.

B OHOTHTOBBIX W NBYCITIONIHBIX TPAaHUTAX HAOOp aKIIECCOPHEB COBCEM HWHOMW. 37eCh, KaK OBLIO
OTMEUEHO BhIMIe MHOTO urooputra u Tomaza (B cpegem 0,4 m 0,2 Bec.% coorBeTcTBeHHO). U3
MUHEPAJIOB HUPKOHUA MMPUCYTCTBYET TOJBKO HUPTOJIHUT, IPUIEM B CYIHICCTBEHHO MCHBIINX KOJIMYCCTBAX,
YeM B POroBOOOMAHKOBBIX rpaHuTax (B cpeaneM ~ 150 1/T). JI0BOJIBHO OOBIYEH KOJyMOUT-TAHTAJIHUT,
HUJIIBMCHUT, BCTPEUYAKOTCA JIMTUCBBIC CIIOBI.

Pazmmuns MCXKIOY pOFOBOO6MaHKOBLIMI/I " CIIIOAMUCTBIMU I'paHUTAMU JOCTATOYHO SICHO BBIPAKCHBI
U Ha YPOBHC TJIaBHBIX IICTPOrCHHBIX KOMIIOHCHTOB. KpOMe TOro, OTYETIMBBIC Pa3IUUUA MCEKIY
yKa3aHHBIMH THIIAMH TPAHUTOB YCTaHOBJEHBI B pacmpeaeneHun UTTpus, P33, ¢ropa u peaxumx
MeTaJjIoB. BEISBIEHUE 3THX CPaBHUTCIIbHBIX COOTHOHICHI/Iﬁ, KOTOPBIEC BapbHUPYIOT B 3aBUCUMOCTH OT
CTETIeHH NepepadoTaHHOCTH MPOIIECCaMH METACOMATO3a - OCHOBHAS 11eJTh JJAHHOU paboThI (Tab.1).

Tab6a. 1. CpaBHHUTENIbHASI TIETPOXUMUYECKAs U TEOXUMHYECKAsl XapaKTEPUCTHKA POrOBOOOMAHKOBBIX U CIFOJISTHBIX
TPAHUTOB KAMEHHOMOTHJIBCKOI'O KOMILIEKCa

XapakTepuCTUKHI PoroBoobmaHKOBEBIE BbuortuToBble U
(£06moTHT) JIBYCITFO/ISTHBIC
Cpennue coaep KaHus
TJIaBHBIX METPOT€HHBIX Si0, — 73,2; ALL,O; — 13,1; Si0, — 74, 9; Al,05— 12,7,
KOMIIOHEHTOB (Bec.%) FeO* —2,05; CaO - 1,05; FeO* —1,88; CaO - 0,78;
(n — guco npob) K,0 —-4,65; Na,0/K,0 - 0,73 K,0 - 5,27; Na,0O/K,0 — 0,58
(n=16) (n=31
Cpennue conepxanus ¢pTopa B
mopoie (Bec.%) F-0,22 F-0,56
X TR-700 X TR-170
Cpennue conepxanusi Y U pelKux Y —-280 Y-13
3emens (X TR), (T/1) Yb -30 Yb-1
La-140 La-30
Li,0-30 Li,O - 270
Copeprxanus (CpeaHUE) PEIKUX Rb,0 —290 Rb,0 - 950
MeTauioB (T/T) BeO -5 BeO - 30
Ta—-15 Ta —45
Nb — 60 Nb -290

PykoBonCTBYsICE TONyYeHHBIMH  pe3yjibTaTaMH MOXXHO CHIEJaTh CIEAYIOIWNA  BBIBOX:
pacripesiefieHre MEeXAY BBLACICHHBIMHI TPYTIIIaMU TPAHUTOB UTTPHUS M PEAKUX 3€MEIb, C OJHON CTOPOHBI,
W PEIKUX METAIJIOB C APYTOM, HOCHUT KOHTPACTHBIM XapakTep. DTO BBIPAXKAETCS B TOM, YTO CpEIHHE
coniepkanus uTTpus ¥ P35 B poroBOOOMaHKOBEIX TPaHUTAX CYIIECTBEHHO — YaCTO Ha MOPSIOK, MHOTIA 1
Ha JIBa TIOpSIIKA BHIIIE, YeM B OMOTHTOBBIX WM ABYCIIOASHBIX. TOr/la Kak B paclpeielieHHH PEeIKuX
METaJIJIOB HAOIFOIaeTCs IPOTUBOTIOIOXKHAS KapTHHA. BHOTHTOBEIE M IBYCITIONITHBIE TPAHUTHI COJIEpKaT B
HECKOJIBKO pa3 Oojee BBICOKME WX KOHIIGHTpAIMM, YeM pPOTOBOOOMAaHKOBbIE U  OHOTHT-
POrOBOOOMAaHKOBBIE Pa3HOCTH.

Conepxanusi ¢ropa B OHOTHTOBBIX W JIBYCIIOASHBIX TPAaHUTAX XapaKTEPHBI ISl JUTHH-
(¢ropuctoro tumna: tunuuHeie coiepxanus F ~ 0,3 — 0,4 Bec.% [3]. HeoOxoaumMo OTMETHTH, YTO B
NPOTEPO30MCKUX TpaHHUTaX JaHHOTO THNA (B cocTaBe (PUHCKUX TUTYTOHOB ParakWBH), TPEACTABISIOMINX
caMmble TI03IHME (paKIMK paciiiaBa, cpeaHue cojepxanus Gropa gocturaiot 0,5 — 1 Bec.% [13]. B To xe
Bpems cpennue cogepxanug F (~ 0,2 Bec.%) B pOroBOOOMaHKOBBIX Pa3HOCTAX KaMEHHOMOTHIIBCKOTO
KOMITJICKCa OJIM3KHM K yKa3aHHBIM I'paHHTaM Ooliee paHHHX (a3 (Takke poroBOOOMaHKOBBIX = OHOTHT)
TeX ke mpoTtepo3oiickux mryToHoB (0,1 — 0,15 Bec.%).

109




Cedoea E. B. / Haykosi npaui [JoHHTY. Cepisi «[ipHu4o-2eonoeidHa». Bun. 13(178). 2011 p. C. 107-111

CopeprxkaHusl peIKMX METAJUIOB B TPaHUTAX JINTHI-(PTOPHUCTOTO THITA MOTYT KOJIe0aThcs B OYE€HB
MUPOKUX Tpefenax. OTO OOBICHIETCS TEeM, YTO B paMKax [JaHHOTO THIA CYIIECTBYIOT
CTIEIMaTU3MPOBaHHbBIE TIOATUIIBI HA pasHble TPYMIBI PEIKUX MeTauioB. Tak, Hampumep, cpenHue
coxepxanus Li moryt xonebatses ot 80 g0 340 1/t [3]. B Hamem cirydae 3Ta BenmuamHa coctaBisier 270
r/T. B menmom, cpeaHue comepiKaHHA PEOKUX METAIUIOB B OHMOTHUTOBBIX W JBYCIIONSHBIX TpaHUTaX
HaXOJTCS B TOM JHara3oHe 3HaUC€HU I, KOTOPBINA XapaKTepeH s JIMTHI-(QTOPUCTOrO THIIA.

B mpempigymux umcciaemoBaHusx [7] HamMu  OBIIO  TIOKa3aHO, YTO COCTaB TPAHHUTOB
KaMEHHOMOTHJIBCKOTO KOMILIEKCA, B CYIIHOCTH, OTBeuaeT rpanutaM A-tuma [12]. BeigeneHHbie HaMu
JIBa TUIA TPAHUTOB MPEJICTABJISAIOT Pa3HbIC ATalbl KPUCTALIU3AIMOHHON TU((HEepeHIINAIIUN UCXOIHOTO
TPAaHUTOUIHOTO paciiiaBa. JIutuit-propucTeie peaKOMEeTaIbHbIE OMOTUTOBBIC M JIBYCIIOISHEIC TPAHUTHI
SIBJIIIOTCSL HanOoJjiee BhICOKOAU(D(GEepeHIIMPOBAHHBIME KOHEUHBIMU MPOJIYKTAMH 3TOTO Ipolecca, TOraa
KaKk pOTOBOOOMAHKOBBIE HUTTPHIH-pEIKO3eMENbHbIC KPUCTANIN30BATUCE, Ha 0oJiee paHHEW €ro CTaIuH.
PoroBooOMaHKOBEIE W OHOTHUT-pPOTOBOOOMAHKOBBIC TPAHWUTHI 3aJIETAlOT BO BCEX Ciydasx Ha Ooee
IyOOKHX TOPHU30HTAaX MACCHUBOB, YeM OHOTHUTOBBIC M OMOTHT-MYCKOBHTOBBIC Pa3HOCTH. Bciemctsue
9ero, OHU JOJIKHBI CUATATHCS 00Jiee PAaHHUMH MPOIYKTAMHU KPHUCTAJUTM3AIIUN pacIuiaBa, 9eM MOCIeIHIE.
Ha 310 yka3piBaloT ¥ X merporpaduyeckue OTIUYHS — CMEHa OoJiee OCHOBHOIO IUIarMoOKiasa Oosee
KHCIIBIM, TIAPAJICIIEHO CO CMEHOM POroBOM OOMaHKH OMOTHUTOM, a 3aTeM U MYCKOBUTOM.

OBOJIOLMOHHBIE TPEH[IbI, AHAJIOTHYHBIC YCTAHOBJICHHOMY B MAaCCHBaX KaMEHHOMOTHJIHCKOTO
KOMILJIEKCA M3BECTHBI B MaccUBax panakusu [13], Taxke NpuHAIICKAIINX A-THITY.

YBenuueHne KOHICHTPAIMA pPEIKUX METaUIOB, BIUIOTH O YPOBHS PYIHBIX, B IIpolecce
muddepeHIuaIi pacCMaTPUBAETCS B HACTOSIIIES BPEeMs KaK OOIIMWH MEXaHHW3M T'eHE3HCa OPYJCHCHUS B
penkomMeTanbHBIX TrpaHuTax A-tunma [1, 4]. B wMaccuBax KaMEHHOMOTHJIBCKOTO —KOMILIEKCA
(opMupoBaHUE PYIHBIX KOHIICHTPALMH, KaK PEIKUX METauioB, Tak u Y-P3D, mpomomkaercs u B
MOCTMArMaTU4eCKuii 3Tar. B 0COOCHHOCTH 3TO XapaKTEPHO JJIsi UTTPHUH-PEIKO3EMEIILHOTO OpYICHEHUS,
CBSI3aHHOTO C TEJIaMU aIlOTPAHUTHBIX MHUKPOKIUH-MYCKOBUT-aIBOUTOBBIX TOPOJ, PAa3BUBIIUXCS I10
POroBOOOMaHKOBBIM U OMOTUT-POTOBOOOMAHKOBBIM I'PaHUTAM.

[lo3gHeMarmaTuyeckue U MoCTMarMaTHIecKe MPOIEcChl CHOCOOCTBYIOT (POPMHUPOBAHHIO OOIITUX
TEOXUMHYECKUX OpeoioB Y-P3D M penkux MeTamioB, 4TO HAXOAWT CBOE MOATBEPIKIECHUE B MacCHBax
paccmarpuBaemoro komruiekca [10]. CrmemyeT 3aMeTHTh, YTO B XOJAE OSTHUX IPOIECCOB IEPBHUYHO-
MarmMaTu4yeckre KOHIEHTPAIMH B MOPOJIaX PEIKHUX 3eMellb U PEAKUX METAJUIOB MOTYT YBEIHYHUBATHCS B
JECSITKH ¥ COTHH pa3. OHAKO MPEeeMCTBEHHOCTh IO OTHOIICHUIO K MCXOIHBIM ITOPOJIaM COXPAHSETCS U B
XO0JI€ HaJIOKEHHBIX MTPeoOpa3OBaHMA.

YcTaHOBIEHHBIE aBTOPOM 3aKOHOMEPHOCTH paclpeleieHus] B IPaHUTax pa3HbIX TUIOB Y-P30 u
PEAKMX METaJUIOB JAlOT BO3MOXHOCTh COBMEIICHHUS Pa3HBIX THIIOB MHHEPAU3alid B MAacCHBaX
KaMEHHOMOTHITLCKOTO KOMITIIEKCA, a TAK)KE OOBACHSIIOT PA3IAYMsl B METAIUIOTCHUYECKON CIIeIHaTN3aIlnu
OTJENBHBIX MacCHBOB.

Tak, pyaasie Tena Y-P3D mmuepanmsanun ExareprHoBckoro M CTapomyO0OBCKOTO MAacCHBOB,
3aJIeraroniue Ha OoJiee TIIyOOKMX TOPH30HTAX, IMIPHYPOUEHBl K OHOTHT-POTOBOOOMAHKOBEIM T'paHUTaM H
amorpaHUTHBIM TIOpoJgaM. A i mopojn Ooiiee BBICOKHX TOPHU30HTOB BOCTOYHOTO Oioka KamenHnble
Moruinbl, HAPOTUB, XapaKTepPHA PeAKOMETAIbHAS MUHEPAIN3aIlHsl B allOTPAHUTHBIX OPOJaX 10 JUTHH-
(TOPUCTBIM TpaHWUTaM, Tpei3eHaxX U MerMaTHTax.
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AHoTauin

I'paniTHH MacUBH KaM’STHOMOTHIIBCKOTO KOMILIEKCY
(Bik~1,8 MJIpA. POKIB) XapaKTepH3yIOThCS
VHIKaJIbHOIO METAJIOTEHIYHOIO CIeHiaNi3ali€to, o
noegnye pinkicaHomeranesi (Nb, Ta, Li, Be)
pynomposieu 3 Y-P3E minepanizariero. Buseiero
JIBa TUIIW TPAHITIB KOMIUIEKCY: pOrOBOOOMaHKOBI
(£0ioTHT) ITTPiK-pigKiCHO3EMENbBHI, OinHI Ha F Ta
piAKiCHI MeTasH, 1 BUCOKOAi(pepeHIiioBaHi
0i0TUTOBI (+MyCKOBIT) JiTil-pTOpHCTI
piakicHomeTaneBsi, ae 6iani Ha Y 1 P3E. Ix
CHOJYYECHHSI OOYMOBHIIO CIeNU(DITHY
PlAKICHOMETaIeBO-PiAKICHO3EMENBHY CIEHiai3alito
KOMILIIEKCY.

Kiro4oBi ciioBa: kaMm’ THOMOTHIBCKIA KOMILIEKC,
TPaHITH POTOBOOOMAHKOBI, TPaHITH OiOTHUTOBI 1
JIBYCIIIO/ISTHI, TEOXIMisl, iTpii-pigKicCHO3eMeTbHA
MiHepai3amis, pigKiCHOMeTajeBa MiHepai3alis,
JTIH-()TOPHUCTI TPaHITH, MiHEPATIH-
KOHIICHTPATOPH, allOTPaHITHI TOPOIH.
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Abstract

Mezoproterozoic (~1,8 Ga) subalcalic
peraluminuous granites of Kamennye Mogily
formation are characterized by unique rare metals
- rare earth metallogeny. There are two subtypes
of these granites: hornblend (+biotite) Y-TR rich
granites, with low F and rare metals
concentrations, and highly differentiated biotite
(fmuscovite)  lithium-fluor  rare-metalliferous
(Nb, Ta, Li, Be) but Y-TR barren granites. The
unique metallogeny of Kamennye Mogily
magmatic formation caused by combination of
these granite subtypes.

Keywords: Kamennye Mogily Complex, biotite
and bimicaceous granites, Y — rare earth
mineralization, rare metal mineralization, Li —
fluoric granites, mineral-concentrator, apo
granitic rocks





