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W3yueH XUMHUYECKHI COCTAB M TeHE3UC TNIABHBIX PEAKO3EeMETbHBIX MUHEPAJIOB U3 STHPHHOBEIX,
STUpUH-ap()BEACOHUTOBBIX, ap(YBEICOHNTOBBIX ¥ AaHHUT-PHOEKUT-ap(PBEACOHNTOBBIX TpaHuTOB Ka-
TYTHHCKOTO peikoMeTauibHoro (Ta-Nb-Zr-Y ¢ KpnoauToM) MeCTOPOXKICHUS B I0T0-3aI1aHON YacTH
Anpanckoro mmura. PefkosemenbHas MHHepanu3alMs B TPAHUTAX MPEACTABICHA JABYMs THIIAMHU:
BKpAIJICHHBIM, 00pa30BaHHBIM 3€pHAMH MHUPOXJIOPAa M B MEHbIICH Mepe Apyrux Nb-Ln-OKCHIOB,
Ln-docdartos u Ln-GpTopkapOOHATOB B ACCOIMAINHN C IIMPKOHOM, MIIBMEHUTOM, c(halepuTom u 1Ip., 1
HMHTEPCTHLIUAIBHBIM, 00pa30BaHHBIM CpacTaHUsAMH Ln-GTOpHIOB.

Knioueguie cnoga: menouHble TPAHUTHI, PEAKO3eMETbHbIE 3JIEMEHTBI, TUPOXJIOpP, TarapuHuT-(Y),
¢mrooneput-(Ce), urrpodroopur, 6actae3ut-(Ce), GTOPUIHBIN CONEBOW pacIias.
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Chemical composition of principal rare-earth minerals in aegirine, aegirine-arfvedsonite, arfved-
sonite and annite-riebeckite-arfvedsonite granites of the Katuginskoe rare-metal (Ta-Nb-Zr-Y, with
cryolite) deposit occurring in the southwest part of the Aldan Shield has been studied. Rare-earth mi-
neralization in those granites is represented by two its types: 1) dissemination of pyrochlore grains
and in, a lesser degree, of other Nb-Ln-oxides, Ln-phosphates and Ln-fluorine carbonates in associati-
on with zircon, ilmenite, sphalerite, etc. and 2) an interstitial type formed by intergrowths of Ln-fluo-
rides. This interstitial type is characteristic mainly to arfvedsonite granites. Crystallization of ra-
re-earth oxides, phosphates and fluorine carbonates from the silicate melt has caused the fractionation
of, predominantly, Lnc, and, partly, of Y and Lny. The presence of interstitial intergrowths of gagari-
nite-(Y), tveitite-(Y), yttrofluorite and fluocerite-(Ce), as well as inclusions of these minerals in zir-
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con and pyrochlore, suggests that their formation was connected with the separation of fluoride calci-
um melt with concentrated Na, Sr, Y and lanthanides, predominately Ln.-Sm. Crystallization of the
fluoride melt took place at the late magmatic-postmagmatic stage. Formation of bastnaesite-(Ce) rims
around gagarinite-(Y) segregations and replacement of tveitite-(Y) by bastnaesite-(Ce) indicates the
effect of a Ln-fluoride fluid rich in CO, separated during crystallization of the silicate melt. Hyd-
rothermal change of pyrochlore accompanied by Ln remobilization and formation of veins of the
low-temperature bastnaesite-(Ce) suggests an increase of the F concentration in water-carbonic fluid
after finished crystallization of fluoride melts.

Key words: alkaline granites, rare-earth elements, pyrochlore, gagarinite-(Y), fluocerite-(Ce),
yttrofluorite, bastnaesite-(Ce), fluoride salt melt.

[Tomasusiroriee OOJBITMHCTBO MECTOPOKICHUN PEIKHX 3eMENb TeHETUYSCKU
CBSI3aHO CO menouHbiME Topogamu (CononoB u ap., 1987). Uto kacaercs rpaHUTO-
UJ0B, TO peAKO3eMebHas CIeNHaln3anrs B HanOOJNbIIeH CTETIeHH XapaKTepHa
Juist TpaHuToB A-tuma, 6orateix F (Bonin, 2007). @Top urpaet BaxHyiO pojib B
mporeccax KpUcTaiu3anuu paciuiaBoB. OH CYIIECTBEHHO CHUXKAET TEMIIEPATypy
conuayca u Bsi3KocTh paciaBoB (Manning, 1981; Dingwell et al., 1985; Giordano
et al., 2004), o6ycoBimBas 6oiiee TIy0oKyro X AU PepeHITNAINI0, YBEIUINBACT
pacTBOPUMOCTh B paciiaBax BBICOKO3apsAaHbBIX ayeMmeHToB (Keppler, 1993), a
TaK)Xe BCJIEJCTBUE BBICOKOW CIIOCOOHOCTH K KOMIUIEKCOOOPa30BaHHUIO CIIOCOOCT-
BYET MEPEHOCY W KOHIEHTPUPOBAHUIO JINTOPWIBHBIX PEIKUX 3JIEMEHTOB, B TOM
gucine Ln u 'Y (Williams-Jones et al., 2000; Webster et al., 2004; Schonenberger
et al., 2008; Agangi etal., 2010; Huang et al., 2014; Dostal, Shellnutt, 2016).
B nelikOoKpaTOBBIX aTOMOCHJIMKATHBIX PACIlIaBaX C BBICOKHMMH KOHIICHTPAIUsI-
MU F TIposIBIIsieTCS HECMECUMOCTh CUIIMKATHOTO paciiiaBa ¢ PTOPUIHBIM COJICBBIM
pacIuraBoM, 001aIaf0IIUM BEICOKON DKCTPArupyOIei ClIOCOOHOCTHIO IO OTHOIIIE-
Huto K Y u Ln (I'pamenunkuit u ap., 2005; Veksler et al., 2005, 2012; [TepeTrsoxko,
Caguna, 2010; CosoBoBa u ap., 2010; Hlexuna u ap., 2013; Vasyukova, Wil-
liams-Jones, 2014a, b).

Karyruackoe MecTopoxkIeHre HaXOAUTCs B I0T0-3aMaTHON 4acTH AJIIaHCKOTO
IIIUTa ¥ OTHOCHUTCS K YUCITY YHHUKAIBHBIX MecTopoxkaenuit Ta, Nb, Zr, U, P35 u
kpuosiuta (OcokuH u ap., 2000). Ha panHUX cTaangax U3y4eHHs BMENIAIOUTHE OpY-
JICHEHUE MOPOJIbl OBUIM OXapaKTEePU30BaHBI KaK IiesiouHble MeTacoMaTuThl (I1po-
xopoB, Cobauenko, 1985; Apxanrenbckas u ap., 1993, 2012; beikoB, ApxaHrenb-
ckas, 1995, u np.), oqHAKO UCCICAOBAaHUSIMH ITOCICIHUX JIET 000CHOBAH MarMaTH-
YeCKUH FeHe3UC MECTOPOXKICHHUS, & PyAOBMEMIAIONINE TTOPOIBI pACCMATPHBAIOTCS
KaK aHOPOTEHHbIe IesouHble TpanuTh! (Jlapun u ap., 2002, 2012, 2015; Jlesario-
Ba u ap., 2014; Koros u ap., 2015). PeaxosemenvHas MHUHEpajau3alus B Ipa-
HUTAaX MPEACTABICHA IBYMS THIIAMH — BKPAIUICHHBIM, 0Opa30BaHHBIM TJIABHBIM
00pa3oM MUPOXJIIOPOM U B MEHBIEH Mepe 3epHaAMU JAPYTHX PEAKO3EMEIbHBIX OK-
cujioB, QocdaroB, GpropkapOOHATOB, U HHTEPCTULIUAIBHBIM, MPEIACTABICHHBIM
MEX3EepPHOBBIMU BhIJICICHUSIMU Ln-propunos u 6actaesura-(Ce) (Cxiaspos u ap.,
2016). IIpucyTcTBHE B rpaHUTaX KPUOJUTA MO3BOJISIET paccMaTpUBaTh (GTOpP Kak
OJIMH U3 BOXHEHIINX (DAKTOPOB, BIMSIIONINX HA TIOBEJIEHNE PEAKO3EMEITBHBIX dIIe-
MEHTOB.
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OBIIASA XAPAKTEPUCTHKA
KATYT'HHCKOI'O MECTOPOXJEHUSA

MecTopok/ieHue HaXOIUTCs B 103HOM yacTh CHOMPCKOTO KPaToHA, HA CThIKE
Karyrunckoro Beictymna apxeiickoro Anganckoro muta u Komapo-Ynokanckoro
PaHHETPOTEPO30HUCKOr0 MPOTOIIaTGOPMEHHOTO TTpornbda (ApxaHTeNbCKas U JIp.,
1993; CxmusapoB u ap., 2016) (puc. 1). lllemounsie TpaHATH KATYTHHCKOTO KOMII-
JeKca o0pa3yroT JBa MaccHBa: IUIOLAAbI0 OKoio 18 kM2 (3amaaHbIil MaccuB) U
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Puc. 1. Cxemsl pacnonoxerns: KaTyriHCKOro MecTOpoXIeHNUS () 1 MaCCHBOB TPAaHUTONIOB KaTyTHHCKOTO
koMmrutekca (mmo: Jlapuu u np., 2012) (6), cxemarndeckas reomorudeckas kapra Bocrounoro Karyruackoro
maccuBa (mo: I[Ipoxopos, Cobauenko, 1985, ¢ uamenenusmu E. B. Cxisposa u . I1. 'maakouy6a) (6).

1 — xaiiHo30licK1E OTIIOKEHHUS; 2 — IPaHUTOM/IBI PZ3-Mz; 3 — 10CTKOJUIM3HOHHBIE IPAHUTOM/IbI KOJAPCKOI0 KOMILIEKCa
(1.88—1.87 mupz n1et); 4 — CHHKOJUTM3HOHHbIE rpaHuThI (1.91 MiIp1 JIeT); 5 — aHOPOreHHbIE IETOYHbIE IPAHUTHI KATYTHH-
ckoro komiriekca (2.07 mipf 11et); 6 — MeTaocagouHbIe HOPObI SMUKPATOHHBIX BIIAIUH Y qokaHcKoro tuma (PR); 7—xa-
JIAPCKHI MOCTKOJUTM3HOHHBIN aHOPTO3UT-YapHOKUTOBBINH MarMaTHYecKnii komruieke (2.62 mMipa siet); § — BbIcOKoOapHye-
CKHE IPaHyJIUThI; 9 — CynpakpycTajibHble 00pa30BaHuUs CTAHOBOIO KOMIUIEKCa; /() — TOHAIUT-TPOHABEMUTOBBIC OPTOIHEH-
CBI U 3€JICHOKAMEHHBIE 11041¢a; [ / — pa3pbIBHBIC HApYIIEHNUS; /2 — rHeiicbl, MUTMATUTBI; [ 3—1 7 — IPaHUTHI KATYTHHCKOTO
KoMILIeKca: /3 — OGUOTHTOBBIC, /4 — pUOCKUT-OHOTUTOBEIE, /5 — OHOTUT-ap(BEACOHUTOBBIC, /6 — ap(BEACOHUTOBBIC,
17 — srupuH-ap(BEJICOHUTOBBIC H STUPHHOBBIC; /8 — pa3IoMbl; /9 — dIIEMEHTHI 3aJIeTaHUs CIIAHIIEBATOCTH.

Fig. 1. Scheme of location of the Katuginskoe rare-metal deposit (a), granitoid massifs of Katuginsky complex
(b), and a geological sketch map of the East Katuginsky massif.
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