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MHBECTUILIMOHHO MPUBJIEKATEJIBHBIN TUII
IMPOMBIIILIEHHBIX MECTOPOXIEHUN
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2 — Ilpuaszosckas KI'PD KII «Iligdenykpeeonoeis»

85700, ya. Llenmpanvuas, 20, e. Boanosaxa, Yxkpauna

A30BCKOE DPEIKO3EMENbHOE MECTOPOXIEHME YKPaWHCKOTO IIUTa Ha OCHOBE Dsia XapaKTePUCTUYECKUX MPU3HAKOB
(T71aBHBIE ¥ BTOPOCTETIEHHbIE PYAHBIE MMHEPAJIbI, aKIIECCOPHbIE MUHEPAJIbl, MUHEPAJbl OKOJOPYIHBIX METACOMATUYECKUX
M3MEHEHUI, TeOXUMUYECKIE OCOOEHHOCTH) OBLIO COMOCTABICHO C TOMOOHBIMU PEIKOMETAIUTbHO-PEIKO3eMETbHBIMU
MeCTOpoXAeHUsIMU Mupa, oborameHHbIMU UTTpueBbiIMU REE, HREE u 1upkoHueMm, CBSI3aHHBIMU C CYOIIETOYHBIMU
rpaHMTOMAAMU. Pe3yabraThl COMmoCTaBIeHMsI TTOKa3aaM, YT0 A30BCKOEe MECTOPOXKIEHME HE MMEET MpPSIMBIX aHAlIOroB (3a
uckmouenueM Scrpederkoro pynomnposieieHus YII) cpenu penko3eMenbHbIX MECTOpPOXIEHUI Mupa. Bmecte ¢ TeM,
A30BCKOE DEIKO3eMENbHOE MECTOPOXACHUE — KPYIHOE MECTOPOXIEHME, 3arachl I0JIE3HBIX KOMIIOHEHTOB KOTOPOTO
MIPEBBIIIAIOT 3aMaChl PEAKO3eMEIbHBIX Py M3BECTHBIX IIPOMBIIIICHHBIX MecTopoxkaeHuid Kanansr 1 CeBepHOI AMEpUKU.
IIpenBapuTenbHasi reojgoro-3KOHOMHUYECKast OLEHKa A30BCKOrO MECTOPOXICHHMs OJHO3HAYHO II0Kasaja ero IMpo-
MBbIIIJIEHHOE 3HaYeHUe. B TeueHne HeCKONbKMX JECSTKOB JIET pa3paboTKa MECTOPOXICHUS B 3aBUCUMOCTH OT CIIoco0a
pa3paboTKU ¥ TJIYOMHBI TEXHOJOTMYECKOTO Mepeaesa MOXET MPMHOCUTH €XErogHYI0 UYMCTYIO MPUObLIb B AECSITKU
MUWLUIMOHOB, a 32 BECh MEPUOJ pa3padOTKU — B HECKOJIBKO COTEH MUJIMOHOB JI0JUIAPOB.

Knrouesoie cro6a: A30BCKOE pelKO3eMEIbHOE MECTOPOXICHUE, YKPaMHCKWIA LIUT, TEOXUMMUS, T€0J0ro-3KOHOMUYECKas

OLICHKa.

Beenenne. A30BcKOe pelKO3eMETbHOE MECTOPOXIIe-
Hue IIpuazoBbst YKpaMHCKOIrO IMTa OTHOCUTCS K
HOBOMY THITY PEIKO3EMEIbHOIO OPYAESHEH!SI, B KOTO-
POM €ro IJIaBHBIMU MMHEPaIaMU-HOCUTEISIMU CITyXaT
OpUTONNT, OPTUT (ATTAHUT) U IUPKOH. A30BCKMIA yJa-
CTOK CHUEHUTOB C IIMPKOHOM ObLT BbIsBIEH B 1980—
1985 rr. [puazosckoit I'PD. [louckoBo-oleHOYHbIE
paboTHl Ha A30BCKOM Y4acTKe MPOBOAMIMCH B 1992—
2007 rr. Ha ocHoBanmu pazpadoranHbix (TO/1, 2006) u
VIBEPXKIEHHBIX IapaMeTPOB BPEMEHHBIX KOHIUIIMI
[Tpuazosckoit KI'TI moacumtaHbl 3anackl KaTeropuit
C, u C,, olieHeHbI IIePCIEKTUBHBIE PECYPCHI KaTero-
puii P, u P, (A30Bckoe MeCTOpOXKIeHME), a TAKKE TIPO-

© Illepemer E.M., Crpeko3oB C.H., Ceras JL/.,
Arapkosa H.JI., 2017

THO3HBIE pecypchl Kateropuu P; (A3oBckasi CTpYKTY-
pa). OKoHYaTeIbHAs Te0JI0r0-3KOHOMUYECKAs OLIEH-
Ka A30BCKOTI0 MECTOPOXKAEHUST KOMILIEKCHBIX LILPKO-
HUI-pEAKO3EMENBHBIX DY/ MO pe3yisraTaM MpoBese-
HUSI TIOUCKOBO-OLIEHOYHBIX pabOT ObLIa BbIMOJHEHA
VKpauHCKUM TOCYIapCTBEHHBIM T€0JIOropa3Beaoy-
HbiM uHcTUTYyTOM (YRpI TPU, 1. Kues) B 2006 T.

ITo 3amacam MecTOpOXAEHKE OTHOCUTCS K KpYII-
HbIM. BMecTe ¢ TeM, 10 HACTOSILIEro BpEMEHU OHO He
pa3pabaTbIBaeTCsl, XOTs MOIJIO Obl TIOJHOCTBIO YIOB-
JICTBOPUTh MOTPEOHOCTH YKpauWHbI B 3TOM BUIE
cbIpbs. Heo0X0aMMOCTb COMOCTaBAEHMSI TAKOTO MeC-
TOPOXAEHUS ¢ TOAOOHBIMU PEAKO3EMETbHBIMU MeC-
TOPOXAEHUSIMU MUPa, KOTOPhIE B HACTOSIIEE BPEMs
pa3pabaTbIBalOTCs, ONMpeaessiach TeM, YTO MapaMeT-
pbl A30BCKOr0 MECTOpPOXIEHMS (3amachl, comepxka-
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A30BCKOE PEJIKO3EMEJIBHOE MECTOPOXJIEHUE YIIT KAK HOBBII THAIT

Hue REE) He TOJIbKO COMOCTaBUMBI € 3apyOeKHBIMU
MECTOPOXIEHUSIMM, HO ¥ 00Jiee MPUBIEKATEIbHBI.

Ilenb uccenoBaHumii: OlleHKA IMPOMBIIIIEHHOM
3HAYMMOCTU M J0KA3aTeJbCTBO MHBECTUIIMOHHOMN
MPUBIEKATEIbHOCTH A30BCKOTO DPeIKO3eMETbHOTO
MECTOPOXXIEHUSI TTyTeM COTIOCTABJIEHMSI €TO C U3BECT-
HBIMUM MECTOPOXAEHUSIMU MUDA.

Comnocrasienne A30BCKOro peaKkoMeTaLIbHO-Pe-
KO03eMeJIbHOTO MEeCTOPOXKIeHHs ¢ TMOTOOHBIMH MECTO-
pOKIEeHnSIMA. A30BCKOE DPEIKOMETALIbHO-PeIKOo3e-
MeJIbHOE MECTOPOXIEHNE OTHOCUTCS K MECTOPOXIE-
HUSIM, CBSI3aHHBIM CO CYOIIEJOYHBIMU KaJlueBbIMU
CUEHUTAMM U TPAaHUTaMU, OTHOCUMBIMU PSIZIOM aBTO-
poB [6] K ra66po-cueHuToBoii popmaruu. [Toaromy
CpaBHEHHUE BeOEeTCS C PEAKOMETAUIbHO-PEaKO3e-
MeJIbHBIMU MECTOPOXKIEHUSAMM, CBSI3aHHBIMU C CY0-
IIEJOYHBIMU TPAHUTOMIAMHU, OOOTAIEHHBIMU MT-
tpueBbiMU REE, HREE u miipkonuem. Kpome A3oB-
CKOTO MECTOPOXIEHUS Ha VYKpPauHCKOM IIUTE
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M3BECTHO TOA00HOE fcTpebenkoe LHMPKOHUEBOE
pyznomnposiBieHre. M3 MecTopoxaeHuii Mupa K Ta-
KWMM, TI0 MHEHMIO psifia aBTopoB (BiamblkvH U 1p.),
otHocuTcs KaTtyrmHckoe MecTopoxiaeHue B 3abaii-
kanbe (Poccus). Ilo HameMy MHeHMIO, e€CTh elle
IpyIIa MeCTOPOXISHUH MoJ00HOT0 THMA (aCCOLIMHU-
PYIOIIMX C CYOIICNOYHBIMA CHEHUTAMU W TPaHMTa-
mu) B Kaname (CeBepHast Amepuka) — Top JIsiik
(Nechalacho), Ctpanpx JIsiik, Kumnasa JIsiik, IMan-
kaputo MayHTteitH B Hpto Mekcuko.

Ykpaunckuii mut. Ilpuasoseckuii mezabaok, A306-
cKoe pedxo3emenvroe mecmopodxcdenue. leonoeuyeckasn
xapakmepucmuka no [1]. A30BcCKoe MeCTOpOXIeHUE
HUPKOHUI-peNKO3eMeIbHBIX PYI PACIIONOXEHO B
BOCTOYHOM 4vacTtu IIpra3oBckoro merabioka (BOC-
ToyHO# okpauHbl YIII), KoTophIi Ha 3amaje oTaeNeH
ot CpenHenpuIHENPOBCKOTO Merabioka cyoMepu-
nuoHanabHON OpexoBo-IlaBmorpaackoit IIOBHOM
3o”Hoit OIIII3 (puc. 1).
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Puc. 1. TexToHMyeckas cxeMa YKpauHCKOTo IIUTa (a) M 10ro-3amagaHoro cermeHta BocrtouHo-EBporeiickoii
mwiatrdopMel (6) [14]. Merabmoku (pumckue mubpbl Ha cxemax): I — BomasiHO-ITomombekmit; 11 —
benouepkorcko-Cpenneoyrckuii; 111 — Kupoorpanckuii; IV — CpegnenpuaHenpobckuii; V — IlpuazoBckuii.
IlloBHbie 30HBI (LUMGPH B KpyxkKax): 1 — Hemuponcko-KouepoBckasi; 2 — lonoBaHeBcKo-Sm10B0O-
TpaktemupoBckas; 3 — MHrynenko-Kpusopoxckasi; 4 — OpexoBo-IlaBnorpanckas. Ipanumoudnsie u mema-
Mopguueckue komnaekcsl: 1 — TpaHWT-3eJIeHOKAMEHHBIE apXeiicKue, 2 — TpaHyJIUT-4YapHOKWUTOWAHbIe, 3 —
HepacuJIeHEeHHbIe apxeil-mpoTepo3oiickue, 4 — MaleonpoTePO30NCKUE; CPYKMYPHO-(OPMAYUOHHbLE 30HbL: 5 —
Kpupopoxcko-Kpemenuyrckast, 6 — OBpydcKasl; 6oabuiiie Maccugbl: 7 — TpaHATOB, & — rabOpoO-panakuBUIpa-
HUTOB, CUEHUTOB U I'PAaHOCUEHMUTOB; 9 — Pa3IOMbl Pa3HbIX MOPSIAKOB; [0—12 — MUKPOKOHTUHEHTHI MTPOTO-
OCTPOBOJYKHOTO TPOUCXOXICHUSI — apxelcKue TpaHUT-3eJleHOKAaMEeHHbIE O0JAcTH pasHbIX TeHepaluit;
CMPYKMYPHO-8eujecmeerHbvie Komnaekcol okpaur Capmamuu: 13 — ByJTKaHO-TLTYTOHUYECKKE (KJIECOBCKas cepusl,
OCHULIKMII KOMIUIEKC), /4 — MeTaTeppUI€HHO-BYJKAHOT€HHbIE (BOPOHIIOBCKAsS CEpUs) MU MarMaTU4YecKue

(MepraoTUT-rabopo-HOPUTHI MAMOHCKOTO KOMILIIEKCA)
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Puc. 2. Teomormueckast KapTa AOME3030iCKMX oOpa3oBaHMii Bojomapckoro maccuBa (10 MaTepuanam
ITpuasosckoii KI'TI): /-3 — MeTamopdbuyeckue Mopojbl 3anaJHo- U LIEHTpalbHONPUa3oBcKoi cepuii (AR, zp,
AR,tm); 4— 1] — UHTPY3UBHBIEC MOPO/IbI IOKHOKATBYMKCKOTO KoMIUTeKca (PR pkl): cueHUTHI (4) 1 MOHLIOHUTBI
(5) mepBoii asbl, «OTHOPOIHBIE» CUEHUTHI BTOPOI a3kl (6), OMHOIOIEBOIITIATOBEIE IEHKOKPATOBhIE ( 7), TaK-
cuToBHBIE (&), TAKCUTOBBIE ¢ KBapiieM (9) u aBynoseBolinaToBbie (10) cueHUTHI TpeThel (hasbl, TPaHUTHI U Ipa-
HOCHEHMUTHI YeTBepTOii a3l (11); 12 — UHTPY3UBHbBIE MOPOJBI IPUA30BcKOro Komruiekca (D,_spr); 13 — Tek-
TOHUTBI HEpaCWICHEHHBIE; [4 — TpaHUIIBI CTPATH(UIIMPOBAHHBIX M HECTPATU(DUIIMPOBAHHBIX ITOIPa3IeICHMIA,

15 — pa3pbIBHBIE HapyLIeHUs; /6 — rpaHuLia A30BCKOTO y4yacTka; /7 — rpaHuLIbl HaceJIeHHBIX TYHKTOB

A30BCKOE MECTOPOXIEHME IIMPKOHMI-PENKO3e-
MEJIbHBIX PYI PACcIIONOXKEHO B MpenaeaaXx OqHOMMEH-
HOTO IITOKA, 00pa30BaHHOTO PACCIOEHHBIMU MHTPY-
3USMU CEHUTOB cpeny mopoa Boomapckoro Maccu-
Ba I0XKHOKAJTBYMKCKOTo KoMILieKca. [1opomsl 105XKHO-
KaJbYMKCKOTO KOMILUIEKCa MMEIOT JIOKAJbHOE pac-
npoctpanenue B [IpmasoBbe. OHM 00pa3yroT cOIM-
xeHHble KpemeHeBckuit 1 Bojomapckuii MacCuBbI,
NePBBIIl U3 HUX HAXOOWTCS B monuHe p. Kambuuk,
10xHee ¢. KpeMeHeBKa, a BTOpOil 3aHUMAaeT OKpPYTr-
JIBI (M30METPUUECKUIT) Bomopasmes MeXIy MENKu-
MU LIEHTpOOEXKHO HaIpaBIeHHBIMM BOJOTOKAMHU B
paiione rirt Bomomapckoe (puc. 2).

Cmpoenue A306ck020 mecmopodicdenus. A30BCKast
CTPYKTypa B IUIaHE MPEACTaBIsAET COOOM 30HANBHO-
KOJIBLIEBOM OJIIMIIC IUIOLIAABIO 3,8 KM? MepHINO-
HaJILHOTO TIpocTHpanus (puc. 3).

B reomoro-cTpykTypHOM IUIaHEe OXHOMMEHHOE
MECTOPOXKIEHUE PACIIONOXKEHO B I0XKHOM 1 I0T0-BOC-
TOYHOM yacTsaxX A30BCKOW CTPYKTYPhI Cpelu MOpo[
Bomnomapckoro MaccuBa. B pa3pese cueHUTHI (popMu-
pyIoT TpyO00o0Opa3HOe WHTPY3MBHOE TeiIo (INTOK),
MIPUYPOYEHHOE K Y3y IIEPeCceueHMs Pa3IOMOB MEPH-
IMOHAJBHOI0, CEBEPO-3aMagHOI0 M CYOIIMPOTHOIO
npoctupanus [4]. CHeHUTOBBIN ITOK pa3dypeH Ha
ry6ouHy cBhime 350 M, HO, cyas 1o reoPr3nIecKuM
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Puc. 3. Teonornueckast kapra A3oBckoro yyacTka Bosiomapckoro maccuBa (1o matepuaiam IIpuazoBckoit
KTITI): /—7 — cueHuTHl 10)XHOKaIbuuKcKoro Komruiekca (PR pkl): cueHutsl nepBoit dassl (1), «<OMHOPOIHBIE»
CHUEHUTHI BTOpOii (pa3kl (2), OMHOITONIEBOIIIIATOBLIE JIeIKOKpaTOBhIe (3), TAKCUTOBEIE (4), TAKCUTOBEIE C KBap-
1eM (5) 1 ABYNOJIeBOLINATOBLIE (6) CHEHUTHI TPeTheil a3kl (7); & — MIacTOBBIE TeJIa PyOHBIX CUEHUTOB C pejl-
KOMETaJLIbHOW MUHepaiu3aluei; 9 — pa3pbiBHbIE HapylieHus; /() — reojioropa3BefouHblii TPoduiib, ero

HOMep, CKBaXHHa, e¢ HOMep

JaHHBIM, €r0o TyOMHA JOCTUTaeT HECKOJIBbKUX KUIO-
MeTpoB. Pamoii 1715 TOKa CIyXaT CUeHUThI BTOPOit
MHTpY3UBHOI (pa3bl Bonomapckoro MaccuBa, OqHO-
POIHBIE B TEKCTYPHO-CTPYKTYPHOM OTHOILIEHUU 1 TIO
coctaBy. CaM INTOK CJIOXEH CHEHUTAMU TPETheil
MHTPY3UBHOI (pa3el Bosomapckoro Maccusa. B A3oB-
CKO# CTPYKType BBIACIEHBI 1LIEHTpadbHas YacTh,
BHYTPEHHSIST M KpaeBast 30HHI (CM. puc. 3).
LleHTpanbHyl0 YacTh MITOKA 3aHMMAIOT JIEHKO-
KpaToOBbIE CHUEHUTHI C BBICOKOXEJIE3UCThIM OMOTH-
TOM, LIEJ0YHOIONEBOIINATOBbIE. JIOKANIbHO JIeHKO-
cHeHMTHI oboramieHsl KBapueM (10 20 % u 6oinee),

BIUTOTh IO 00pa30BaHMsI TPAaHOCMEHUTOB 1 TPAaHUTOB,
a Takke dmooputoM (10 15 %). MHoraa Kak otaesb-
Hasg MuUHepajbHasg (as3a BCTpevaeTcs alabOuT.
OCHOBHYIO MacCy COCTaBIISIIOT HECKOJIBbKO Ae(hOpMU-
POBaHHBIE KPUCTA/UTBI IIEJTOYHBIX TTOJEBBIX LIMATOB
(IOIITIIT) pazmepoM ot 2—3 mo 10 cM, MexXIy KOTOPbI-
MU HaXOIATCS ApYrrie MAHEPabl. DTH Xe MUHEPaJIbI
3a()MKCUPOBAaHBI BHYTPY KPUCTAIIOB.

B meHTpe A30BCKOM CTPYKTYPBI HAXOIUTCS TEIO
KBapI-JTeMUIOMETaHOBBIX CIEHUTOB, TAKXKe SJIJIMII-
COBMHOE, OJJHAKO MPOCTMPAHUE ero CeBepo-3ama-
Hoe. Ha mepudepuu siapa nenuaoMenaHa (aHHUTA),
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CMeHsAITCA amM¢puOOoIOM, a KOJIMYECTBO KBapla
YMEHbBIIIaeTCs.

BHyTpeHHSIS 1yroBas 30Ha KOHMYECKUX Pa3io-
MOB TIpeICTaBleHa MeJaHOKPATOBBIMU CHUEHUTAMU
BOKPYT JIEHKOKPATOBOTO siapa. MHOTOYMCIEHHBIMU
CKBaXWHAMM BCKPBITHI TEMHBIE MOHOIIMATOBBIC
(aHOPTOKJIA3-MUKPOTIEPTUT) MOPOIBI C CUITbHOXEIE-
3UCTHIMU MUHEpaTaMi — aMbu00JI0M (TaCTUHICHUT),
OJMBUHOM ((pastiuT), MUPOKCEHOM (TeAeHOeprur),
Cmonoi (aHHWUT) U TMOJIeBbIM IIMaToM. MenaHocue-
HUTHI XapakTEPU3YIOTCd HEOTHOPOJHON OKpPACKOA
(«TISITHUCTBIE» CUEHUTHI), HEPAaBHOMEPHBIM pacrpe-
neneHrueM (eMUYECKMX MUHEPaIoB («TaKCHUTOBBIC»
CHEHMTBI) M U3MEHYMBOM 3€PHUCTOCTHIO.

CoOcTBeHHO A30BCKOE LIMPKOHMI-penKo3e-
MEJIbHOE MECTOPOXXIEHUE MPUYPOUEHO K «TaKCHUTO-
BbIM» MOPOJAaM B 3K30KOHTAKTE Teja OMOTUTOBBHIX
KBapIIEBBIX CHEHUTOB Ha I0Te 1 I0T0-BOCTOKE KOHTAK-
Ta B JexayeM O0ky Tena. CTpYKTypHBIN KOHTpPOJb
MPOSBIISAETCS B TOM, YTO OCHOBHAS YacTh Py MpH-
ypoyeHa K 30He KOHTaKTa C KBAaplLIeBHIMU OMOTHUTO-
BbIMM CUeHUTaMu. PynHble Tena KOHGOPMHBI TIO-
BEPXHOCTU KOHTAKTa, C yIaJeHUeM OT KOHTAKTa Mpo-
JTYKTMBHOCTb IIMPKOH-PEAKO3EMENbHBIX Py YMEHb-
nIaetcs, Mpeo0/1aaaoT MPKOHKUEBBIE PYIbL.

Ilempoepagpuueckue u axyeccopHo-munepanoeuye-
ckue ocobenHocmu opydenenus. Tlo conepxanuio SiO,
TAKCHUTHI, TI0 CPAaBHEHMIO CO MIEJOYHO3EMEIbHBIMU
cueHuTaMu, 6osee ocHoBHBIE (58—60 1 60—62 % SiO,
COOTBETCTBEHHO), UTO OTpaxkaeT MX MeJTaHOKPATOBBII
xapaktep. bonee oboramensl SiO, JeHKOKpaTOBbIE
CUEHUTHI C JiemuaoMeaHoM (aHHUTOM). TakumM oOpa-
30M, o coaepxaHuio SiO, W IIeN0Yeil, CHEHUTHI
A30BCKOT0 MECTOPOXKISHUSI COOTBETCTBYIOT OOBIYHBIM
CHEHMTaM MM KBapleBbiM cueHuTaM. CopepxkaHue
CYMMBI IIesIoueil orpaHndeHo uHTeppaioM 10—11 %
171 BceX pasHOBMAHOCTel cuenutoB. ITo comepka-
Huto xenesa (FeO + Fe,0; — 4—7 %) menounose-
MeJIbHbIE W IIEJOYHbIE CUEHUTBI C JICTIMAOMETaHOM
MaJio OTIMYaroTcs. TaKCUTOBBIE CHEHUTHI CYIIIECTBEH-
HO 00OTaIlIEHbI KENe30M 3a CUeT OOJIBIIOTO KOIMye-
cTBa (peMUUYECKMX MUHEPAIoB. B pymoHOCHBIX TOpH-
30HTaxX COAepXaHWE OKCHIOB 3Xene3a KoaeOaeTcs oT
10 mo 17 %, uto coBceM He XapaKTepHO ISt OOBIYHBIX
W IIETOYHBIX ceHnTOB. CpeiHee colepXaHue Kalb-
IS B CMEHUTaX A30BCKOTO IITOKA OKOJIO 3 %.

Cpennee conepxanue P,0s B cueHutax A3oB-
cKoro InToka cocrapisger npumepHo 0,04 % u pe3ko
BO3pacTaeT B (asIuT-reeHOepTruT-raCTUHTCUTOBBIX
CHEHUTAX TaKCUTOBOM TeKCTYpHI (10 0,25 % P,05).

ConepxaHue pyIHBIX MUHEPaJOB B DPYAHBIX
tenax 10 5—10 %, pa3Mep MX 3epeH IpeBBIIAeT 3—

5 MM. PynHble MUHEpaJTBl, 0COOEHHO LIMPKOH U OpH-
TOJIUT, JIETKO AMArHOCTUPYIOTCS MO IIBETY U YETKO
OTJIMYAIOTCS OT TOpoaA00Opa3ytoIuX. Bee 3To mo3Bo-
JISIET JOCTaTOYHO HAJEXHO OKOHTYPUTb TPaHMIIbI
PYAHBIX YYaCTKOB M BBIICIWTH TPOXWIKM, MATHU-
CTBIE, TOHKO-, TPy00- M THE3I0BO-BKpArIeHHbIE Y-
HbIE CKOIUICHMS, a TakXKe MOWKMI00JaCTOBBIE BPO-
CTKM B (heMUUYECKUX MUHepanax. B Takux ckoruie-
Husx conepxanue REE,O; mpesbimaer 0,4—0,5 %, a
3a ux npenpenamu — 0,10—0,25 %. MomHOCTb poMe-
KyToyHOU 30HBI ¢ comepxaHueM REE,O; 0,25—
0,40 % oObI4HO He mpeBbInaeT 1—3 M. PynHble Tena B
OOJIBIIMHCTBE CJIyYyaeB BBHIKIMHMBAIOTCS BHE3AITHO,
OynTo 00pe3atoTcsl, 6e3 U3BMEHEHUS] MOLITHOCTH TeJa.

Opydenenue A306cK020 wimoxa UMeeT TaK1e 0CO-
OEHHOCTH;

1. OpyneHeHMe oOpa3yeT MJIAcTONOAOOHYIO 3a-
JIEXb, TPUYPOUEHHYIO K TPaHULIE JEHKOCMEHUTOB C
MeJlaHOCMEeHUTaMU. borathle pyabl B 3aexu 4epe-
AYI0TCS ¢ Oe3pYAHBIMU MPOCIOIMHU HEOOBIIION MOIII-
HOCTH B CEPEVHE 3aJIEKM.

2. llupxon u munepansl REE (6putonut, opTuT)
KpUCTAIN30BAIUCh B PYIOHOCHBIX CHEHMTAax B
YHCIIE TIEPBBIX.

3. MuHepaJibl ¢ HAUOOJBIIUM YIeTbHBIM BECOM
(MarHeTuT, IIMPKOH) TATOTEIOT K HYXKHEH YacTu pyi-
HOM 3ajiexXM, OTpaxas Haluuue KyMyIsaiud v Jud-
(bepeHIMAIM BeleCTBA B Ipoliecce (hOPMUPOBAHUS
pyabl. PacripeneneHuie peKo3eMeNbHbIX MUHEPATIOB
He MOMYMHSIETCS ONPEASICHHBIM 3aKOHOMEPHOCTSIM.
Kak cneacteue, HMPKOHMEBOE OpyAeHEHME TPU-
YPOYEHO K CPEeHEH M HUKHEH YacTsIM 3aJIeXu, a pell-
KO3eMeJIbHOe HEPaBHOMEPHO PaclpoCTpaHEHO IO
BCeii pyIOHOCHO! TOJIIIE.

4, Koppensuusi comepXaHus OKCHAOB LIMPKO-
Hus 1 REE B pynHbIX 3a5exax oTcyTcTBYeT (Koahdu-
LIMEHT Koppesauuu MeHee (0,25).

5. Benenctrie aBTOMETaCOMaTUYECKUX MTPOIIEC-
COB OPTUT-OPUTONUT-IUPKOHUEBBIE PYIbI ObLIN Mpe-
00pa30BaHbl B 0aCTHE3UT-LIMPKOHUEBEIE.

A30BCKOE MECTOPOXIECHHE C TIONHBIM IPaBOM
MOXXHO OTHECTH K MECTOPOXICHUSIM KOMILIEKCHOTO
THIIA, YTO OOYCIOBICHO JBYXKOMITOHEHTHBIM COCTa-
BOM pY/I.

Xapakmepucmuka pyonvix Munepanos. bpumoaum
Ca;REE,[SiO,4];(F, OH) — rnaBHbIii KOHIEHTpATOP
REE 1Y Ha A30BCKOM MeCTOPOXIECHUY, HAXOMUTCS B
TECHOM accoumaumnu ¢ ApyruMu MuHepanamu REE —
OPTUTOM (QJIJIAHUTOM), YEBKMHMTOM, OACTHE3UTOM,
MOHaUuTOM. TUIMUYeH TakXe MapareHe3nuc OpUToIu-
Ta ¢ IIMPKOHOM, XOTS MAaKCHMYyMbl KOHIEHTPAIMK
9TUX MMHEPAJIOB HE COBMAMAIOT.
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W3 pesypratoB 30HI0BOTO aHaM3a (cM. Tao. 3.1
B [1]) ciemyer, uTo OpUTOMUT A30BCKOTO MECTOPOXKIE-
HUS OTHOCUTCS K (DTOPUCTOM pPa3HOBUIHOCTH.
Conepxanue P,05 xonebnercst or 1,3 mo 12,5 %,
conepxxanue SiO, — B npeaenax 22—13 %, B 3Hauu-
TeJbHOW cTermeHu Kojebnercs: comepxkaHue CaO u
REE,O; +Y,0;. Beicokoe conepxanue P,0; xapakTte-
pu3yeT OpUTONUT A30BCKOTO MECTOPOXAEHHUS Kak
(ocdarHyto pazHoBUIHOCTh. Conepxanue REE,O; +
Y,0; B OputonuTax usmensiercs ot 41 10 58 %.

ConepxaHue OTAENbHBIX JAHTAaHUAOB B OPUTO-
JIATe B 11eI0M cHxaeTcs B psamy Ce > Nd > La > Pr >
Sm. MuHMManbHbIe 3HaueHUs1 (JecaThle M COThIe
JIOJIA TIPOLIEHTA) MOJydeHbl Mg oKcuaoB Tb, Tm u
Lu. Comepxanue Gd, Dy, Ho, Er, Yb Konebnercs
0oJiee 3HAUMTEIBHO, TaK XK€, KaK U cofepxkaHue Eu.
Cpenxee 3HaueHue eBponueBoit aHoManuu (Eu/Eu*),
KaK OTHoIIeHUe KOHLeHTpaluu Eu K cpemHemy reo-
METPUYECKOMY 3HAYEHMIO KOHUEHTPALMM COCETHUX
a1eMeHTOoB, Kojeoaercs ot 0,02 go 1,50. B pymoHoc-
HBIX CUEHUTaX 3TOro MecTopoxaeHust criekTpsl REE
XapakTtepusyiorcs ryounHoi (0,06) oTpuLaTeIbHOR
eBPOINUEBOIT aHoManueii (puc. 4) [6].

Opmum (anaanum) — BTOPOA 1O PacIpOCTPaHEH-
HOCTH peKo3eMeIbHBII MUHEpaT A30BCKOTO MECTO-
poxkneHus. MHorma oH cocTaBIseT TPEThIO YacTh BCEX
penKo3eMeTbHBIX MUHepaioB. Tak Xe, Kak OpUTOJINT,
OH 00pa3yeT CropagnyecKe BbleIeHMS HeTTPaBUIb-
Hoii (opmbl. Kpome BhIIENeHUI, OPTUT 0OpasyeT
CPOCTKM ¢ OpuTONUTOM, (HOpMHUpPYS KaiiMy pa3HOM
IIMpHHBL (0 1/5 pa3Mepa KpucTaaia) BOKPYT KpH-
CTaJIIoB nocjeaHero. OOBIYHO 3TO KaiiMa aHM30TPOII-
HOT'O OPTHUTA BOKPYT 3¢peH METAMUKTHOTO OPUTOJIHTA.

XUMHYECKUI COCTaB OPTUTA JOBOJBHO CIICIM-
¢uyeckuii. B Hem mpakTiyeckn HeT Mg, U pe3Ko
npeobafaloT a1eMeHThl Fe v TaHTaHWI0B LiepreBoit

TPYMIbl. DTO BBICOKOXeENE3UCTasl Pa3sHOBUIHOCTD
OpTHTa, B KOTOpOW poib Mg mpuHamiexur Fe’'.
Conepxxanue Th B opTuTe Ha MOPSAAOK MEHBIIIE, YeM
B 00Jiee paHHEM OPUTOJIUTE.

Ilupkon — oMH U3 TJIABHBIX PyI000Pa3yIOLIMX
MUHEPAJIOB MECTOPOXACHUS U (DAKTUYECKH €IvH-
CTBEHHBI# MUHepan Zr. I[MaBHas Macca LMPKOHA
CKOHIIEHTPUPOBaHa B MeJaHOCHEHMTaX Ha HEKOTO-
POM PAacCTOSIHUM OT KOHTAaKTa C JIEHKOCHEHHTaMHM.
Kak mpaBumo, oH 00pa3yeT XOpOIIO OrpaHEHHBIE
KPUCTAJJIBI, B CPEMHEM pa3MepoM 2—3 MM, OKOJIO
10 % xpucramnoB gocturaer 10—15 mm. Lupkon
CITMIIKOM YacTO, YTOOBI CUMTATh 3TO CIYYalHOCTHIO,
BCTpeYaeTcs BMecTe ¢ (III0OPUTOM, 00pa3ysl TeCHbIE
MapareHeTUYECKNUE CPOCTKHU.

Acconmanuio IUpKOH + (II0OPUT HEpemKo
JOTIOJTHSIOT OPUTONUT WU amatuT. JInbo 1MpPKOH U
OpUTOIUT / amaTUT OOpa3yloT OTAENbHBIE TBEPAbIC
BKJIIOUCHUS B OTHOM M TOM Xe KpHcTasuie (QIoopura,
100 TapareHeTUYeCKUe CPOCTKM LIMPKOH + OpUTO-
JUT + QIIOOPUT HAXOMATCA B BHUIE BKIIOUEHWi B
MOPOA000pa3yIOIIUX MUHEpanaX, a TaKKe MEXHIy
HUMHU. 3HauuTeIbHas KOHLIEHTpALMSl LIMPKOHA HE
BCEraa COMPOBOXIACTCS OOJBIIUM KOJMYECTBOM
OpuTONaNTA, T. €. LIMPKOHMEBOE M DPEIKO3eMeTbHOE
OpyJIcHEHUE B LIeJIOM TIPOCTPAHCTBEHHO Pa300IIECHBI.

CocTaB MpKOHa 00YCIOBIEH M30MOP(MHBIMU U
MUHEPAJTbHBIMM TIPUMECIMM, MpPUYEM HEKOTOpPbIE
anemeHTHl (Th, Y, P) MOTyT BXOmUTH U B CTPYKTYPY
LIMPKOHA, U B COCTaB MUHEPAJbHBIX BKJIIOUEHUI B
mpkone. Conepxxanue Hf mocturaer 1-2 % u 6onee,
pacnpe/eseH|e ero 1o IO KpucTaia KpaiiHe
HepaBHOMepHoe. ATo KacaeTcd U Th, KOTOpbIi HHOT-
na o0pasyeT CBOWi MMHepal — YpaHOTOPHUT. YcTa-
HOBJICHBI YYaCTKU C aHOMAJIbHO BBICOKUM COJIEpXa-
HueM Nb, Ti, Fe, Ce, Sc.

10000 <
1000 4
100 -
10 4
Puc. 4. XoHIpUTHOPMUPOBAHHBIE CIEK- : 3
Tpbl REE B pymHbIX cMeHUTax A30BCKOTO ]
MecTopoxaeHus [6]. Cepoe mojie — XOH[I- ]
putHopMupoBaHHbie criekKTpel REE B cue- 0,1

—— 52-T-47
—— 67-61

HuTax AcTpebelkoro Mmaccusa

La Ce Pr Nd Sm
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bacmuezum CeF[CO;] B cueHnTax A30BCKOTO
HITOKA BCTPEYAEeTCs YacTo U SIBJISIETCS 31€Ch TJIaBHOMI
BTOPUYHOM (ha3oil mceBgoMopgHoro 6putonura. B
(beppOracTMHTCUTE M3 «TaKCUTOB» pasMep IICEBIO-
MODP(MHBIX KPUCTAIOB U «OBOMIOB», 00OTAIIEHHBIX
0acTHe3uTOM, mocTuraer 1—3 cM. AHaJlOTrMYHBIE
BKpAIUICHUSI COAEPXATCs B TOJCBOIINATOBOM YacTh
«TakcuTOB». B cBOE BpeMst pymy, moutu Ha 100 % ciio-
XEeHHYI0 0acTHE3UTOM, CUMTaNu MepBUYHOM. bact-
HE3WT U PEAKUN CHHXU3UT TaKKe 00pa3yloT BKIIoYe-
HUS B KpUCTaJIax upkoHa u ¢moopurta. M3penka B
py/ax MomajaTcsl TOHKKME KapOOHATHbIE TPOXUIKY,
CJIOKEHHBIE IJIaBHBIM 00pa3oM 6acTHe3uToM. Comep-
xanue ThO, kose6nercs ot 0,3 mo 1,4 %, uto cooT-
BETCTBYET €TI0 COAEPXKaHMIO B HEM3MEHEHHOM OpUTO-
auTe. 3HAUYMTESIbHO YBEJIMYCHHOE COJepXaHKe
Fe,05, BeposiTHO, OKa3bIBaeTCS Pe3yIbTaTOM B3aUMO-
JEHCTBUS ¢ MOCTMArMaTHYecKUMu (Ionaamu.

Munepanoeo-eeoxumuueckue npednocoliku u3sne-
yeHus pyoHoeo koHyenmpama. B pynHo# 30He, TaK Xe,
KaK 1 BO Bcel Toie cueHuToB, foMmuHupyet ITITTIH
(56—69 %). Bropoe MecTOo 3aHMMAIOT CUJIMKATHI
Xejesa — MUPOKCEeHbI, aMdubonsl, caoasl (19—
34 %), TpeThe — pyaHbIe MUHepaibl. CyMMapHoOe UX
comepxxaHue MoxeT gocturaTh 50 % 1 maxe OOJbIIIE,
X0Ts1 00JIee pacIpoCTPaHEHO colepKaHe Ha YPOBHE
1-5 % nnst Kaxmoro.

IMockonbKy LIMPKOH — eAMHCTBEHHBIN MUHEPAI-
KOHIEHTpaTop Zr Ha BCEX TOPU30HTAX, BEIOOD TEXHO-
JIOTMYECKOM CXeMBI PETYIUPYETCS ONTUMATbHBIMU YC-
JoBusiMu yaanenust ZrQ, u3 HUpKOHa 1 OTpeesseTcs
pa3MepoM KPHMCTAJIJIOB M MX TPEIIMHOBATOCTHIO.

s REE Takast omHO3HAUHOCTb OTCYTCTBYET. Bo-
nepBbIX, HerocTosiHeH cocTaB REE, Bo-BTOpBIX, KOH-
neHtparopamMu REE ciyxar cpa3y HeCKONBKO MUHE-
pajioB — OPUTONUT, OACTHE3UT M OPTUT (aJTAHWT),
COOTHOIIIEHME MEXTY KOTOPBIMU KOJIE0IETCS B IIUPO-
Kux npeaenax. Oco0eHHO MeXIy OpUTOIUTOM U OacT-
HE3UTOM, KOTOPbIE, IO CYTH, UCKITIOYAIOT APYT APyra.

Bo Bpemst 1a0opaTOpHBIX MCCIEN0BAHUN U TeX-
HOJIOTMYECKMX UCTTBITAHUI OBbLIM IPOBEPEHBI Pa3HbIC
BapMaHTBI CXeM 000TaIlICHUS C UCTIOIb30BAHNEM T'pa-
BUTAIIMIOHHBIX, MATHUTHHIX U (JIOTAIIMOHHBIX METO-
noB. Bo Bcex ciyyasx 6a30BOi 4acThIO TEXHOJOTHYE-
CKOM CXeMBbl OBIIO MaTHUTHO-TPaBUTAIIMOHHOE 000-
raleHue pyasl, IpUYeM MAarHUTHBIE METOIBI MCTIONb-
30BaHbI 11 ToTyyeHus: REE-KoHIleHTpaTta, a rpaBu-
TallMOHHOE oboraleHue — IS TOoMydeHusT Zr-KoH-
LIEHTpaTa M3 HEMarHUTHON (pakiMu 3epHHUCTOrO
Marepuarna.

Ouenka 3anacoé u HNPoeHO3HO-NEPCneKmueHbIX
pecypcos. Tlo pesynbraTaM ucCCIeOBaHUN MpPoO

VkpITPU 6butn peKoMeHIOBaHbI BPEMEHHbBIE KOH-
JWLK: TIEPeBOAHON KOIPMUIIUEHT MUIS TPUBEACHUS
710, x ycioBHoMy okucny REE (YO REE) — 0,12;
ooprosoe comepxkanne YO REE — 0,45 %; mMunHu-
MaJibHO-TIpoMbliieHHoe conepxaHue YO REE B
onoke — 0,68 %; MUHUMAaJTbHAsE MOIITHOCTb PYJIHOTO
Teda— 5 M. [€0Moro-IpOMBIIIIEHHBIA TUIT — OPTHUT-
OpUTOIUT-0aCTHE3UT-IIMPKOHOBHII B CUEHUTAX.

3amachl MeCTOPOXIEeHMs, ThiC. T: — XTR,04
kareropuu C, — 98, C, — 263, C, + C, — 361; ZrO, —
kareropuu C, — 141, C, — 409, C, + C, — 550; mose-
BoIMaToBoe chipbe — C; + C, — 6 685.

[TporHO3HBIE ¥ TEPCMEKTUBHBIE PECYPCHI,
toic. T: XTR,0; xareropum P, + P, — 228.8, P; —
117,9; ZrO, — xareropuu P,+ P, — 201 ThIC. T, P; —
1280,7.

3anachl, MPOTHO3HbIE W MEPCIIEKTUBHbBIE PECYP-
Cbl IPUHATHI [ocreoscayk00i.

Cesepo-3anaanbiii Meradnok. Ocobennocmu cue-
numos Scmpebeyxoi unmpysuu. Obwas xapakmepu-
cmuka. CueHWTOBass WMHTPY3Ms, WM3BECTHas Kak
Scrpebenkuii Mmaccus [7], pacniosioxkeHa B CylaHo-
IMepxaHckoit TekTOHMYECKOi 30He BosbiHCKOTO
Merabnoka YII, Ha mepeceueHun Sctpedeukoro,
ITepxanckoro u IIIOTHMIIKOTO pa3aoMoOB. 3DTO
OBaJIbHBIN INTOK, BBITSAHYTHI C IOr0-BOCTOKA Ha
ceBepo-3ara, Iolaabio okono 4 kM2, [eomornye-
cKkoe cTpoeHue ScTpeberikoro MaccrBa UCCei0BaHO
ckBaxrHamu rayouHoi 200—1500 m. O61mas xapax-
TepUCTUKA MaccuBa, nerporpadudeckas U MUHepa-
Jorpaueckasi XxapakTepucTMKa CUEHUTOB JaHbI B
paze nyonukauuii [7, 9, 10 u ap.], rae 1oka3aHo, 4To
ScTpebenkuii MTOK — 3TO PacClIOEHHAsT UHTPY3UsI
cueHuToB. [To psiy XapakTepuCTUK pa3inyaioT BepX-
HIOI0, IIEHTPalbHYI0 (TaK Ha3blBaEMOE KBaplieBOE
SIpO) M TJIABHYIO pacClOeHHble cepuu. BepxHss
cepusl CyIeCTBEHHO JIEMKOKPATOBas, a 1IeHTpaJibHasd
o0oralieHa KBapIlieM 1, y9acTKaMu, IeJOUHbIMU (e-
MUYECKMMU MUHepaiamMu. B Kaxmoi cepuu cTpyKTy-
pa TOpOJBl U3MEHSIETCSl OT CPEeAHE3ePHUCTON (Ipe-
obnamaet) 10 merMatouaHoi (penxo). Takxe u3me-
HSIETCS COOTHOIIEHUE (eMUYECKUX MUHEPalIoB U
1IEJIOYHOTO TojieBoro Iumnarta. HezakoHomepHoe ue-
penoBaHue MeNaHOKPATOBBIX U JIEHKOKPATOBBIX CJI0-
€B, COCTaB KOTOPBIX HE KOPPEIUPYeT CO CTPYKTYpOit
MOpoJbl — XapakTepHass 0COOEHHOCTb WHTPY3WU.
BaxxHbIM MOMEHTOM SIBAISIETCS] HATTMYME SHIOKOHTAK-
TOBOW 30HbBI, CHEHUTHl KOTOPOW OTIMYAIOTCS MO
CTPYKTYpe U MUHEPAJIBbHOMY COCTaBY. DTO TUTIMYHBII
HITOK TMIEPCOTbBYCHBIX CUEHUTOB.

WuTpy3ust pynoHocHa, o0oTalieHHbIE LHUPKO-
HOM CJIoM pa3MelieHbl Ha ryouHe ot 500 mo 1000 m.
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Heckonbko ropv30HTOB B 3TOM WHTEpBaje, MOII-
HOCTBIO OT 1—2 10 7—8 M, peACTaBIsIIoT co00i Oora-
Thle IIMPKOHMEBRBIE PYIbl, conepxanme 5—10 % 1up-
KoHa. OTmenbHble MPOCIOU MOUIHOCTBIO OT 1—2 10
15 cM oGoraieHs! HUPKOHOM 10 50—60 %.

BospacT, onpeneaeHHbIN 0 N30XpPOHAM LIUPKO-
Ha, oueHeH B (1720 = 40) mun et [10]. HenaBHue
OIIpeNie/ICHUsT BO3pacTa B aBCTPATUIICKOM YHUBEPCHU-
TeTe 1o npode LupKoHa, npegoctasieHHo# C.I. Kpub-
JMKOM, TMMOKa3ajy 3HayeHuel772 £ 6 MJH JeT, uTo
HECKOJIBKO MEHbIIE, YeM 1T A30BCKOTO MECTOPOX-
nenug (1803 £ 6).

Xapaxmepucmuka nopodoobpasyoujux, pyoHsix u
aKUeccopHbiX MuHepansoe. B cUeHUTaX TOMUHMPYIOT
YeThIpe MMHEpaIA; 1EeJ0YHOM MMOJIeBOIA IITaT, TefeH-
0eprut, raCTUHICUT (PepPOracTUHICUT) U JIETTUAOME-
naH (aHHMT). [TepeyeHb BTOPOCTEMEHHBIX, aKIIECCOP-
HBIX U PEIKUX MUHEPAIOB HAMHOTO JUIMHHEE (TalJ1.
6.2 B [1]). OCHOBHOI aK1IeCCOPHBII MUHEpaT — IIUP-
KOH, KOTOPBII Ha OTAENbHBIX yYacTKaX (B CI0SX) CTa-
HOBHUTCS MoponoodpasyronmM. CIonucToe pacmpene-
JIEHUE LIMPKOHA B TIOPOJIE CIYXUT IOKa3aTeJeM pUT-
MUYECKOI paccioeHHOCTH fAcTpeOeLKoit MHTPY3UU.
C mocMarMaTuyecKMMH MpoLiecCaMy CBSI3aHa HU3KO-
TeMIIepaTypHas MUHEPAIM3alsd — 3aMeIIeHHe Mep-
BUYHBIX (pa3 (aBTOMETacOMaTo3) M KpUCTAJTU3ALIUS
HOBBIX MMHEPAJIOB B MOJIOCTSIX.

Iupxon. PacnpeneneHne UIUpPKOHAa KpaiiHe
HepaBHoMepHoe. Ero comepxkaHue B 30HE SHIOKOH-
TakTa OJIM3KO K cpeHeMY B fFcTpeOerkoil MHTPY3Un
(0,2—0,3 %). UmromopdHbIe KpUCTALTBI IIUPKOHA
00pa3yloT BKIIOYEHHUST BO BCEX MOPOM00OPA3YIONINX
MUHepaiax.

Iupmoaum, Xax pa3sHOBUIHOCTb IIUPKOHA, SIB-
JISIeTCS TIOCTOSTHHBIM CITyTHMKOM TIOCJIEHETO BO BCEX
paccioeHHbIX cepusx fActpeberkoro mToka. He-
MPO3PaYHBIN IUPTOJIUT COACPKUT MPEUMYIIECTBEH-
HO TOpuil (HECKOJIbKO MpolieHToB) U Tsxeble REE,
coliep>XXaHWe KOTOPBIX YBEIMIMBAETCS C YMEHBIIIEHU -
€M TJTYOMHBI.

bpumoaum u anamum. AXUIECCOPHBIN amaTUT
BCTPEYEH B 9HAOKOHTAKTOBBIX CUEHUTAX (B KPHUCTa-
nax 2,4 % REE,O,). B moponax rnaBHol cepuu amna-
TUT HE HAOIIOMAICS, BMECTO HETO KPUCTAJUTU3YETCS
OpUTONUT, KOTOPBIA He MPUHAIIEXKUT K pacrpocTpa-
HEHHbIM MMHepaiaM [8]. Bo3aMoXxHO, 3TO CBS3aHO ¢
obmM ux obemHeHreM dochopom. YacTs Oputonu-
Ta CUHTEHETUYHA LIUPKOHY.

Opmum (ansanum). B mopomax CHUEHUTOBOTO
IITOKA PacIpOCTpaHeHbl KCeHOMOP(MHBIE BBIICICHUS
OpTHUTA B UHTEPCTUIIMSAX IIaBHBIX MUHEpaIoB. Takxke
OPTUT TOHKOM KaliMO# OKpyXaeT KpUCTaJLTbl OpUTO-

nuta. KceHoMopdHBIi opTUT GoJiee pacrpocTpaHeH
B CMEHMTAX, 00OTaIlICHHBIX IIEJ0YaMU U TPEXBAJICHT-
HBIM XEeJIE30M.

Daoopum. B sacTpebeliIKMX CUEHUTAX (III00-
PUT — OIMH U3 CAMBIX PAacIIPOCTPaHEHHBIX aKIECCOP-
HBIX MUHEPAIOB, KOTOPHIA IMPUCYTCTBYET B Pa3HBIX
CepusX ¥ TOPU30HTaX MHTPY3uu. Hambosbias KoH-
HeHTpalys (IopuTa TPUypovYeHa K JIEHKOKPaTo-
BOIl LIEHTPaJbHON CepuM, OOOTAIleHHON KBaplEeM,
STUPUHOM U IEJTOYHBIMU aM(pUOOIaMHU.

Konuentpauusa La u Y Bo ¢moopurax mocrte-
MEHHO BO3pAcTaeT OT CUCHUTOB IJIaBHOM cepuu 10
PUOEKUTOBBIX CMEHUTOB LieHTpasbHOU (Y Ha mopsi-
n0K). Conepxanue Ce nocrosiHHo. Hanbosiblast KoH-
teHTpaiys Y — Bo (pIioopuTax ¢ mpoXuIKaMu B 3TH-
PUHOBBIX CHeHHUTax [7].

@mop-kapborampl SBIAIOTCS TIABHBIMU TIPO-
IyKTaMM ITpeoOpa3oBaHusl OpuTonuTa. bacTHe3uT u
CONYTCTBYIOMIMI €My Mapu3uUT BCTPEYaroTcsl B pas-
JIMYHBIX aCCOLIUALTHSIX.

XoTs1 A30BCKOE MECTOPOXAEHHE BO MHOTMX
OTHOLIEHUSIX HEMOBTOpUMO, B Tipeaenax YIII uzsect-
Hbl o0oraimieHHble Zr ¥ JJaHTaHWAAMM CUEHUTHI,
Mof00HbIE WM UACHTUYHBIE OTHOMMEHHBIM IOpPO-
JlaM 3TOTO MECTOPOXAeHUS. AcTpeOeKuil CHEHUTO-
BbIi MaccuB (M OTHOMMEHHOE PYAONPOsBICHUE
Zr) — 3T0 MOYTH TOJHBIN aHanor A30Bckoro. OmHaKo
Ha flcTpebeKoM MeCTOPOXIEHUN PYIHON KOHLIEHT-
pauuu REE 1 Y elue He BbIBIEHO, a OoraTbie LIUp-
KOHMEBBIC PYJIbI 3aJIeTal0T Ha 3HAUUTEIbHOM TITyOMHE
(550—1050 m). Bonee GeaHbIe ¥ MAJOMOILHbIE Tela
(0,4—1,0 % Zr0O,) oOHapyXeHBI U BOIU3M TIOBEPXHO-
CTH, HO, BEPOSTHO, OPYACHEHME Ha Majioii TiyOrHe
MMeeT 3HAUMTEIbHO MEHBIIINE MACIITa0BbI.

Mecropoxaenus mupa. Poccus. Kamyeunckoe
PpedxomemanibHo-pedKo3eMenbHoe Mecmopocoenie.
Teonoeuueckas xapaxmepucmuka. KaTyTHHCKMIA Mac-
CUB IIENOYHBIX TPAaHUTOB PACMONOXEH B IOXHOMN
yactu 3amagHoro AnmaHa (Boctounas Cubupsb) B
Kanapckom xpedte. Ero Bo3spact, mo maHHBIM [5],
cocrasnser 2055 = 7 MJIH JeT. MaccuB COCTOUT U3
JIBYX BbIXOMOB — 3amagHoro U Boctounoro. Cormac-
HO [2], mjowmanb BHIXOAA ILUEJIOYHBIX TI'PAHUTOB
BocrouHoro Tena (KaTyrmHCKOro MecTOpOXIEHWs)
cocTaBiseT okono 2,8 kw2 PasmomoMm ceBepo-Boc-
TOYHOTO HarpaBJeHUs TeJ0 pa3dMTO Ha JABa OJIOKa:
3anagHblil 1 BoctouHblil. BocTouHbIi 610K MpUIIOA-
HAT OTHOCUTENbHO 3amagHoro Ha 400 M. MoIiHOCTb
IIEJOYHBIX TPAHUTOB HA YYacTKe COUwIeHeHMs 0JI0KOB
okoso 600 M, B 3amamHoM Omoke — Oomee 800 M
(CKBaXXWHBI HE BBIIUIM U3 HUX). 3amagHoe Teao Iie-
JIOYHBIX TPAHUTOB MPOTITUBACTCS B ILIMPOTHOM
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HanpasieHuu. [llupuHa ero 0,5—2 KM, ATMHA OKOJIO
10 kM. Bugumas momrHocTs — 250—900 M. Bonbimas
YacTh Teja MePeKphITa YETBEPTUUHBIMU OTJIOXKEHUSI -
MU. BocTOUHBI MaccHB pa3fieNieH elle Ha 1Ba O1oKa.
O6a Tesla UMEIOT 30HANTBHOE CTPOSHME, MPUYEM OpU-
CHTMPOBKA MX KOHTAKTOB U IIOCKOCTEH pa3HbIX T10
TeKCType (palraibHbIX PAa3HOBUIHOCTEH MOPOJ Mpe-
MMYIIECTBEHHO COTJIacHasl.

Ilempoepaguueckasn xapakmepucmuxa. CoriacHO
[3], peaxoMeTa/TbHbIE 1LEI0YHbIE TPAHUTHI KaTyruH-
CKOTO MacCuBa — 3TO CPETHE3EPHUCTHIE TOPOIBI Mac-
CHMBHOIA CTPYKTYpBl. BeTpeuatotes: 1 oppupoBUIHbIE
Pa3HOBUIHOCTH C BKparIeHHUKaMW KaJIMEBOTO ToJjIe-
BOTO IIMAaTa. [PaHUTHI CJIOKEHBI KBAapIIEM, MUKPOKJTH-
HOM, anpouToM. MeMuueckne MuHepais (apdBenco-
HUT, 3TUPUH, (TOPAHHWT, acTPODUIIUT) MPUCYT-
CTBYIOT B 3HaUMMOM KonndecTBe. OCHOBHBIE PYIHBIC
MUHeEpaabl — mupoxyiop, IMpkoH, REE-ropuns u
Kkpuoaut. Cpeny TPaHUTOMIOB KaTyTMHCKOTO KOM-
IJIeKCa BBIIENSIOTCS OMOTUTOBBIE, OMOTUT-aMpU-
0oJ10BbIE (OMOTUT-PUOEKUTOBLIE), ap(hBEICOHUTOBbIE,
STMPUH-ap(HBEICOHUTOBBIE Y 3TUPMHOBBIE Pa3HOCTH.
BropocteneHHble MUHEpaIbl — PEIKOMETAJIbHBIC
LIMPKOH 1 MUpoxJIop. [To xumuaeckoMy cocTaBy rpa-
HUTHI armauToBbie, KoaduuueHT armautHocTH (Ka)
no 1,4. BcrpewaloTcss pa3HOBUIHOCTU TPAHUTOB C
Ka = 1, co cionoii ienumoMenaHOBOTO COCTaBa.

[lenoynHble TPaHUTHI HACBIIMIEHBI JETYYUMM
kommnoHeHTaMu (F) mienoyamMu ¥ peiKUMM 3JIEMeH-
TaMM, TIO3TOMY MX MarMa peakiiioHHa, ¥ Ha KOHTaK-
Te C BMEINAIOIIMMM THeWcaMu 00pas3yloTcs 30HBI
(heHuToB pazMepoM 10 1 M. AKliecCopHas MUHEpaIu-
3a1us (PEHUTOB TIPEACTaBIeHa TOPUTOM U (PIIIOOPU-
TOM, B OTJINYHME OT CAMUX TpaHUTOB. OCTaTOYHBIN OT
KPUCTAJUIM3aLMM IIEJOYHBIX TPAHUTOB pacIliaB-
(bmonn oOpasyeT MIMMPOOOPa3HOE TENO B alUKalb-
Hoii yacTh BocTouyHOTrO MaccuBa, CIOKEHHOE KPHO-
JIATOM, TATADUHUTOM, IPYTUMH IIEJIOYHBIMU (PTOPH-
JaMU W TIOJEBBIMM ILNTMATaMM, a TEMHOLIBETHbIC
MUHEpaIbl MPeACTaBAeHbl ap(dBEICOHUTOM M JIETIU-
noMenaHoM. IloATBepXXIeHMEM MarMaTUYECKOro
reHe3uca rpaHUTOB MOXET ObITh M paHHEMarMaTuye-
CKoe o0pa3oBaHMEe IMpPKOHa M Tmupoxjgopa. B
KaryruHckoM MaccuBe HaOJIOHaeTCsl aHOMaJbHOE
ABJICHWE — OTCaKa PaHHUX KPUCTAJIOB LIMPKOHA U
nupoxjiopa. B oTBamax INTOMBHU OOHApPYXEHBI
00pa3ibl MEIKOMOJIO0CYAThIX TPAaHUTOB, IOJOCH
KOTOPBIX CJIOXEHBI 3epHaMM IMpKoHa — 10 50 %
o0beMa TMopofbl. DTU MOJOCH 00pa3oBalUCh TMPU
OTCaJlKe KPHUCTAJIOB paHHEro LUpKOHa. Bmecte ¢
LIMPKOHOM BCTPEYAIOTCS 3epHA MUPOXJIOpa U UIIbME-
HuTa. B mpyrom Mecte 00HapyxeHO TOpU30HTaIbHOE

Teso, pa3MepoM 10 1 M, coxeHHoe Ha 95 % otaenb-
HBIMUA OTPaHEHHBIMU 3epHaMM (KyOOOKTasapamMu)
nupoxyopa. KpoMe mpoxiiopa TyT €CTh U OTACIbHbIE
3epHa IUpKoHa [3].

Axuyeccopnas muneparuzayus. CornacHo [2], B
OMOTUTOBBIX Pa3HOCTSIX MOPOJ BCTPEYEHBI KOMTYMOMT,
KOMYMOWTU3UPOBAHHBIN MUPOXJIOP, MOHALUT, CYIIle-
CTBEHHO WTTPUEBBI PEAKO3EMENbHBIA (DIIOOPUT,
MaJlakOH M MaJJaKOHM3WPOBAHHBIN IIUPKOH, alaTwT,
MAarHeTHT, WIbMEHODPYTIII, POYJaHANT, a Ha oboralie-
HBIX MHUKDPOKJIMHOM YdYacTKax elle M (DeprycoHHT.
JI1st aM(prOONOBBIX pa3HOCTEH TUITUYHBI TTMPOXJIOP,
LMPKOH, (DIIOOLIEPUT, UJIBMEHUT, KPUOIUT, Tarapu-
HUT, 0oJiee 1IepUeBbI penKo3eMeNbHbIN (aooput. B
STUPUH-aM(PUOOTOBHIX TOpOAaX OOBIYHBI T'MIpPATH-
POBaHHBIIA, 000TAIEHHBI CBUHIIOM MUPOXJIOP; LIUP-
KOH, WJIBMEHUT, TarapuHMT, KPUOJUT remMaTut. B
CIIOASHBIX Pa3HOCTSAX MOPoA — (pocdarsl, MPOCThIE
OKUCITBI, TpocThie hTopuabl, coaepxaiuue P, Y, REE
(r71aBHBIM 00pa30M UTTPUEBbIE).

Pyonas munepanuzayus. CornacHo [5], uccieno-
BaHME COCTaBa PYIHBIX MUHEPAIOB MTO3BOJIUIIO BbIIE-
JIUTh U JETaJbHO OOOCHOBATH TPH OCHOBHBIX THIIA
PYAHOU MUHEpaTu3aliy TPaHUTOUIOB.

1. Lupkonuesas munepasruzayus. IIMpKOHBI
CofiepXaTcs BO BCEX MOPOAAX MacCHBa — OT PEAKUX
AKIECCOPHBIX KPUCTAIIOB 10 THE3MOBBIX CKOTUICHUIA
¢ obmmM comepxkaHueM MuHepana no 15-20 % or
o0beMa moponsl. Pazmeps! BblaeeHUH IIMPKOHA — OT
noneit MuaMmeTpa 1o 1,5 cM. B GonbIIMHCTBE City-
YaeB IMPKOH HACHIIEH Pa3HOOOPa3HBIMU METKUMMU
(2—15 mxwMm) BkmoueHUsIMU. Cpely BKIIOUEHUH OT-
MeYeHbI 6aCTHE3UT, (DIIOOLIEPUT, FaTAPUHUT, TBEUTHT,
UTTPOII00pUT, (DIIOOPUT, TOPUT, KPUOIUT. B 11e710M
K€ OTMeYaeTcsl sIBHOE NpeobianaHue pTopuaoB.

2. Ta-Nb-REE munepanrusayus. MuHepasbl
3TOTO THUIAa KOHIEHTPUPYIOTCS MPEUMYLIECTBEHHO B
KpaeBbIX yacTsdx MaccuBa. OHM BCTpevyaloTcs: a) B
BUJE OTACIbHBIX 3€peH, WX CKOIUICHMU W DPYIHBIX
CPOCTKOB B IpaHuTax; 0) B BUIE BKIIOUCHUN B IIUP-
KOHE; B) B BUJIC MHTEPCTULINI B CUIMKATHBIX MUHE-
panax. OTaenbHble KPUCTAUTBI MJIM UX CKOIUICHMS
HauboJjiee XapaKTepHBl A mupoxjgopa. B xaiime
MPUCYTCTBYIOT GACTHE3UT, KOJYMOMUT, (hIIOOLIEPUT U
MPOAYKTHl TMAPATUPOBAHUS MUpPOXIOpa. B pymaHbIX
CPOCTKaxX MOTYT OBITh pa3HbIE MUHEPAJIBI, Yallle BCETO
MUPOXJIOP, KOJTYMOWT, (DIIIOOIIEPUT, MIbMEHUT, MHOT-
Ja cynbduabl (cdaneput, rajeHUT, TUPPOTUH WU
muput). MHTepCTULIMATBHBIE BBIEACHUS CIOXEHBI
ropumamu u ¢GTOpKapOOHATAMM, HEPEIKO C He-
0OJBIIMM KOJTWYECTBOM XJIOPMTA, U MMEIOT BeChbMa
CITOXHYIO CTPYKTYpY. B 0CHOBHOII Macce mpeobiana-
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eT TBEHTUT C MHOTOUMCIICHHBIMYA MEJTKUMU OPUEHTH -
POBaHHBIMU BKJIIOUEHUSAMHU (DIIooLepUTa WM paH-
Hero OacTHe3uTa. bacTHe3UT pa3BuUBaeTCs 1Mo hTopu-
nam, obpasysd TPOXWIKM M CKOIUICHMSI, MHOTIA —
CUMILIEKTHUTHI C XJIOPUTOM.

3. Amomogpmopudnas munepasuzayus. Kpuomurt
O0BIYHO BCTpeYaeTcsl B BUIAE HEOONBIIUX 000CO0Ie-
HUIl B TpaHUTAax W cJaraeT OTHOCHTENbHO MOIIHbIC
kutel vd JiuH3bI (10 30—50 % kpuonuTa). OH acco-
LUMPYeT ¢ amtoMobTOpUAaAMU U PTOPUIAMMU.

Temnepamypa opmuposanus. Pe3ynbraThl Tep-
M00apOTeOXUMHUUYECKUX MCCIeNOBaHMM IEJOYHBIX
IPaHUTOB KAaTYTMHCKOTO KOMILJIEKCa TOKa3aiu, 4To
TaKie MUHEpabl KaK LIMPKOH, IIAarMoKias, KBapil,
MUPOXJIOP U apPBEICOHUT COMEPKAT CHHTEHETHYHbIC
pacriaBHbIE BKI0UYeHMs. TeMmepaTypa roMOreHm3a-
LM PAaCIUIaBHHIX BKIIOUEHUM, OOHApYXEHHHIX B
pKoHe, coctapiser 760—780 °C [3].

Teoxumuueckas xapaxmepucmuxa. TUTTMYHBIE
anemeHTtsl — Ta, Nb, Zr, Hf, Zn, Y, TR, Th, V, Li, Be,
Rb, Mo, Pb, Sn, a takxxe F — KoHUeHTpUpYIOTCS B
OCHOBHOM B aKIIECCOPHBIX X BTOPOCTENEHHBIX MUHE-
panax: B mMpoxjope, Koaymoute, ¢epryconute (Ta,
Nb), uupkone (Zr, Hf), rarapunure, ¢awoopurte,
nmpoxiope, depryconute (Y, TR), chanepute (Zn),
ragonvHute, OeHakute, Oepusie (Be), rameHute
(Pb), momubnenute (Mo) 1 Ap., ¥ JUIIb OTACTbHbIE
3JIEMEHTHI B TOPOA000pa3yolMX MuHepanax — Rb B
MUKpoKiInHe, Li — B clromax.

CornacHo [5], Ha rpaduKe pacnpeneaeHus pea-
KMX BJIEMEHTOB B ILEJOUHBIX TPAHUTaX KATYTUHCKOTO
KOMILJIEKCa HaOII0al0TCsS XOpOIIO BbIpakKeHHBIC
oTpuuaTenbHble aHoManuu Ba, Sr, Eu u mosoxu-
teabHble aHoMaauu Th, U, Nb, Ta, Zr u Hf. /Ina pac-
npeaeneHusi REE B 1Ien0YHBIX IpaHUTaX KaTyrMH-

CKOT0 KOMITJIEKCA XapaKTepHO YMEpPEHHOe oboralie-
nue nerkumu REE ([La/Yb|n — 3,40—5,30), uHorna ¢
nojoxuteabHoit Ce-aHoManueil, MOJOTUIA HAKJIOH
rpacuka pacnpeneneHus Tsoxeasix REE (|Gd/Ybln —
1,10—1,69) u orpuuarensHble Eu-anomamuu (Eu /
Eu* — 0,13—0,19). CreneHb oboralligHUs] HECOBME-
CTUMBIMU 3JIEMEHTAMU YBEJIMUMBACTCS IIPH TIEPEXOIE
OT OMOTHUTOBBIX M OMOTUT-aM(bUOOIOBBIX K aMpu-
0OJI-3TMPUHOBBIM W STMPUHOBBIM TPAaHUTOMAAM.
CriexTpbl peaKo3eMebHbIX TPAHUTOB, COrlacHo [3],
npuBeeHbI Ha puc. 5. [llenoyHble peaKoMeTaTbHbIE
TPaHUTHl UMEIOT MOYTH OJMHAKOBBINA criekTp TR ¢
MaJIbIM HaKJIOHOM KPHMBBIX CIIEKTPA U C XapaKTePHBIM
Eu munumymom. Hausbicmive koHueHTpauuun TR
XapaKTepHBI I MTUPOXJIOPOBOM 3aleXu 1 (QIIonI-
TUIPOTEPMAILHBIX TIOPOJI C KPUOJIUTOM M FarapuHu-
ToM (mBa BepxHuX rpacduka). [IpMKOHTaKTOBbBIE
(heHUTHI TIO THElicaM U ClIaHIIAM MMEIOT 0ojiee HU3-
Koe conmepxxaHue TR, 4eM B rpaHuTax (TpY HUDKHUX
rpaduka), a TMHUM CIIeKTpa y HUX aHAJOTMYHBI Tpa-
HUTHBIM, YTO CBUJICTEILCTBYET O TOM, UTO MCTOYHU-
KoM TR ObLTM caMu TPaHUTBHI.

PenkomeramibHO-penKo3eMeIbHbIE MECTOPOIKIE-
Husa CesepHoii Amepuku W Kananwt [12]. Mecmo-
podcoenue Top JDiik (Kanada) — 310 Hanboee 3HAUU -
Moe 1o 3anacamM REE 13 cBS3aHHBIX ¢ CYOLIETOYHBI-
MU CHUEHUTAMU W TPAHUTOMAAMU MECTOPOXKIEHMIA.
PenxozeMenbHble MUHEPAIIBI IPEICTABICHBI alJTaHM-
TOM, 6AacTHE3UTOM, (DEPTYCOHUTOM, KCEHOTUMOM, B
MEHbIIE CTeNIeHN MOHAIIMTOM, TTAPU3UTOM M CUHXE-
3utom [13].

CornacHo [16], B cepenune 2005 . KoMIIaHUS
Avalon Hayana nepeoueHKY 9KOHOMUUYECKOTO MOTEH-
nuana mecropoxaeHust Top JIsiik (Thor Lake) c
oxycupoBanreM Ha REE. AHanu3 pe3ynsraToB MOJ-
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TBEPXJIEHHOTO BHICOKOTO COMEPKAHMS TSKEIBIX pefl-
ko3zeMenbHbIX 37eMeHToB (HREE) mokasan mmpo-
KWii MHTepBal ux KonebaHuit B JIaiik 3oHe (Lake
Zone) N 3KCTPEMaNbHO BBICOKMiT YPOBEHb B MpUMeE-
pax u3 P-3oHsbI (R Zone).

B 2006—2007 rr. komnanust Wardrop Engineering
okoHuuna pecypcHbiit ayaut s REE JIaiik 3oHbI 1
MectopoxneHuit CesepHoil T 3oHbl (North T Zone) ¢
0030pOM MOTEHIIMATBHBIX CXEM pa3pabOTKU, SKOHO-
MUYECKON OLIEHKO! M MporpaMMoil OypeHus Io
JIsiix 3oHe [16]. B 000MX MeCTOPOXIEHUSAX OTHOCH -
TeabpHO Bhicoka mpomnopiust HREE, uto cayxut kio-
YOM K MX MTOTEHIMAILHOMY S5KOHOMUYECKOMY Pa3BU-
thio. B Tunuunbix MectopoxaeHusx REE pacmpo-
crpaHeHHocTs HREE o6byHo Huskas (1-3 %),
MO3TOMY BBIILICHA3BAHHBIC MECTOPOXACHUS OKa3bl-
BaloTCs 0ojiee IIEHHBIMU TIPU PAcTYLIEM CIpoce Ha
HOBBIE MAaTHUTHBIC TEXHOJIOTUH.

Cmpanoxc Jliik — mectopoxaenue Zr-HREE-
Nb-Be-pyn B Kseoek Jlabpamop (Kanaga) —umeer
MTOTeHIIMAbHbIE OONBININE 3amackl B CYOINETOYHOM
IPAaHUTHOM <«KOJbLE» AMAMETPOM OKOJO 6 KM.
BonbIasg yacTh pyabsl CKOHIIEHTPUPOBAHA B TaI0/I1-
HUTe, OacTHe3UTe U KaitHo3ute [12].

ITonocuatsie cueHuTsl B Kunasa JIziix, OHTApro
(Kipawa Lake, Ontario), oXBaTbIBalOT 30HY 0OoOra-
HmeHHBIX Y U Zr Mopoj, COAepXKalluX 3BIUAJINT,
MO3aHAPUT U Oputoaut, pasmepom 1300 x 100 m
(Allan, J., 1993, nuuHoe coobweHue 1o [12]).

Mectopoxnenue Iladxucapumo Mayumeiin (Paja-
rito Mountain) B Hplo Mexkcuko (CeB. Amepuka)
HAXOOUTCS B KYMOJ000pa3HON CHEHUTOBO WHTpY-
3uu miomanbio 10 km? [aBHas Zr-REE-da3a Haii-
JieHa B 3BAMANUTE coriacHo [15].

boxan Maynmeiin (Bokan Mountain) TpaHUTHI 1
cuenutsl, accouuupyromue ¢ HREE (comepxanue
Y,0; okoino 0,2 %), ObUTK BBISIBIEHBI B 10TO BOCTOY-
Hoit yactu Ansacku (Ces. Amepuka) [11].

Comnocrasiienne ¢ peIKOMETAJIbHO-PeIK03eMeTb-
HbIMH MECTOPOKIEHUSAMH, XapaKTepHble YepThbl MECTO-
poxnenuii. Yxpaunckuii wjum, Ilpuazoseckuii mezabaox.
CpaBHeHUE A30BCKOTO MECTOPOXICHMS, Ha Hall
B3IJISIA, CJIEMYeT TPOBECTH MO TAKMM MPU3HAKAM KaK
[JIaBHbIE M BTOPOCTETNICHHBIE DYIHBIE MUHEPAbI,
aKIIECCOPHbIE MMHEPAJbl, MUHEPAIbl OKOJOPYIHBIX
METacOMaTUYeCKUX M3MEHEHMIU, TeOXMMUYECKHE
0COOEHHOCTH.

As3oeckoe mecmopodcoenue [17]. TnaBHBIMU pyI-
HBIMM MUHEpalaMu CIyXaT LIMPKOH, OPUTOJINT, Op-
TUT (QJUTAHWUT), BTOPOCTEMEHHBIMU — OACTHE3WT,
CUHXW3UT, Tapu3uT. bacTHe3uT 3mech — raBHas BTO-
pu4Has (asa rncesaomopdHoro opuronuta. [lapuzut

obpa3syeT CyOMHUKPOCKOITMYECKNE CPOCTKH C OPHUTO-
JIUTOM, CHHXU3UTOM U pabdmodanutoM (CePO, x
x 2H,0). CuHXM3UT B accolMalvv ¢ OACTHE3UTOM
o0pasyeT BKIIOUCHUS B IUPKOHE 1 (DII0OpHTE.

AKIIeCCOpHBIE MUHEPaIbl — MarHEeTHT, MJIbMe-
HUT, TeMaTUT, YpaHOTOPUT, OeTaduT, TeTuT, Oaaese-
UT, TIUPUT, TUPPOTHH, XaJbKOIMPUT, MapKa3WuT,
MOJIMOAEHUT, caiepuT, QIIOOPUT.

MuHepajbl METaCOMaTUTOB — B PE3YJIBTaTe aBTO-
MEeTacoMaro3a OPTUT-OPUTOIUT-IMPKOHUEBEIC PYIbI
ObLIM MpeoOpa3oBaHbl B 0ACTHE3UT-LIMPKOHMEBLIE.
[TaBHBIMM KPUCTAJUTTYECKUMM TIPOAYKTAMM SIBJISIIOT-
cs1 6aCTHE3WT M MOHAIWUT (BO3MOXHO YEPAaJIUT).

TemmepaTypa GopMHpOBaHMS — MaKCHMAJbHEBIE
3HaueHus IT MepBUYHBIX PACIUIaBHBIX BKIIIOYECHWI B
uupkoHe — 1250—1160 °C. TemmepaTtypa MUHEPAJI000-
pasyrolero ¢uonaa Mo TeMIreparype JIMKBALUKM pac-
IiaBa, 00pa30BaHHOTO MPY HATPEBAHMU IIEPBUYHOTO
BKJIIOYEHMSI B LUpKOHe, coctasiasier 1000—1030 °C.
JloCcTOBEpHOI TeMITEPaTypOil KpUCTAIUT3ALINH IIPKO-
Ha A30BCKOTO MECTOPOXICHHMSI IPUHITO 3HAYCHUE,
Heckonbko npessiatomee 1000—1030 °C.

Teoxummuecke 0COOEHHOCTH — HEM3MEHEH-
HBIii OpUTOMUT U3 A30BCKOTO MECTOPOXAEHUS CO-
nepxut 2,5—11 % Y,05, a B xentoM opuronmute-I1 n
nceBroMopdo3ax mo Hemy copepxanue Y,0; mocTu-
raer 22,3 % [17]. 1o nanueim [17], cpennee coepxa-
Hue TR,0; 10 YeThIpeM TEXHONOTUYECKUM TTPO0aMm,
XapaKTepU3yIOIIMM MeCTOpOXIeHHE B LeJOM, COC-
tansteT 1,48 %, B Tom uncine Y,0; — 0,07 %. Cpennee
conepxanue ZrO, — 2,33 %. 1o nanHwIM [6], comep-
’KaHue B IBYX PYIHBIX IMPobax COOTBETCTBEHHO La —
1129 /1, Ce — 2250 u 1130 v/ mpu Y — 623,7 u
625,0 /1. Comepxanue Ba cooTBeTcTBEHHO 52 1
28 1/T, mpu conepxanuu St — 13,8 u 13,6 r/1, conep-
xaHue Nb — 42 u 35 1/T.

XOHIPUTHOPMUPOBAHHBIE CIICKTPHI pacIpese-
nenuss REE, o maHHBIM [6], B TaKuX CHEKTpax U3
CHEHUTOB M TPAaHUTOB A30BCKOTO MECTOPOXICHUS
CYILECTBYET ITyOOKMI €BPONMMEBBIA MUHHUMYM (CM.
puc. 4).

CeBepo-3anamnplii 0J0K YKPaMHCKOTO IIHTA.
Scmpebeuroe pyoonposieaenue uupkona. InaBHBIMU
PYIHBIMU MUHEPATaMU SBJISTIOTCS LIMPKOH U €T0 pa3-
HOBUIHOCTb IIUPTOJNHT.

AXI1IeCCOpHbIE — anaTUT OPUTOJIUT, OPTUT, OACT-
HE3WT, ITApU3UT U (PIIIOOPUT.

TeoxuMuyeckue 0COOEHHOCTM — MMHEpPAbl
Sctpebenkoro 1 A30BCKOr0 MeCTOPOXAEHHUI (Opu-
TOJINT, OPTUT U OACTHE3UT) KaK II0 BAIOBOMY XMMH-
YeCKOMY COCTaBY, TaK M ITI0 CIEKTpaM COIepPXaHMS
REE u Y, oka3anuch MICHTUYHBIMU WIN OJIM3KUMMU.
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Kamyeunckoe mecmopoxcoenue. OCHOBHbBIE PY/I-
HbIe MMHEpPAJIBI — MUPOXJIOP, IMpKoH, REE-dTopu-
Ibl U KpUOJUT. BTopocTeneHHble MUHEPATbl — Pel-
KOMETAJIJIbHbIE IUPKOH U TIMPOXJIOP.

AK1ieccopHasi MUHepaIu3alus — B OMOTUTOBBIX
Pa3HOCTSIX TIOPOJ BCTPEUEHBI KOTYMOUT, KOTyMOUTH -
3MPOBAHHBIA MUPOXJIOP, MOHAIMT, CYIIECTBEHHO
UTTPUEBBINA PEAKO3eMENbHBIN (DIIIOOPUT, MaaKOH, U
MaJJaKOHM3UPOBAHHBIN LIMPKOH, araTUT, MarHeTHT,
MJIBMEHOPYTWI, POYJIaHAUT, a IUTs 000TaIllEHbIX MUK-
POKJIMHOM YYacTKOB elle U peprycoHut. st ampu-
00JIOBBIX pa3HOCTEll TMITMYHBI MUPOXJIOP, IIMPKOH,
(hITI0OLIEPUT, WIBMEHWUT, KPUOJIWT, TarapuHuT, 0ojee
LIEPUEBBIN PEIKO3EMETbHBIN (QIIOOPUT.

TemrepaTtypa TOMOTEHM3allMM PACIUIABHBIX
BKJTIOYEHU I, 00HAPYKEHHBIX B IIMPKOHE, COCTABJISIET
760—780 °C. Ilpu 3TOM ra3oBbifie/eHUE U3 KBaplla
npoucxomut g0 T = 600—650 °C, a u3 LKUpPKOHA 10
T=700-850 °C.

Teoxumuyeckrie 0COOCHHOCTU — THUIMYHBIE
aneMeHThl — Ta, Nb, Zr, Hf, Zn, Y, TR, Th, V, Li, Be,
Rb, Mo, Pb, Sn, a Takxe F, KOHLIEHTpUpPYIOTCS B
OCHOBHOM B aKIIECCOPHBIX U BTOPOCTENEHHBIX MU-
Hepanax. Ha rpacuke pacnpeneneHus peikux aie-
MEHTOB B ILEJOYHBIX TPAHUTAX KATYTUMHCKOTO KOM-
TUIeKca HaOMI0Aa0TCs XOPOIIO BBIPAXKEHHBIE OTPU-
LaTebHbIe aHoMaauu Ba, Sr, Eu u nojoxureabHble
aHoManuu Th, U, Nb, Ta, Zr u Hf. JIns pacnipenene-
Hus REE B e109HBIX IpaHUTaX KATYTUHCKOTO KOM-
TIEKCa XapaKTepHO YMEPEHHOE 000TallleHNE JIETKH -
mu LREE ([La/Yb]n — 3,40—5,30), uHoraa ¢ moJjo-
xutenbHoit Ce-aHoMasueii, MOJOrMii HAaKJIOH Ipa-
¢uka pacnpenenenuss HREE ([Gd/Ybln — 1,1—
1,69) n orpunarenbibie Eu-anomanuu (Eu / Eu* —
0,13-0,19).

PenxomMeTa/LIbHO-peIK03eMeIbHbIE MECTOPOXKIEe-
nua Kanager u CesepHoii Avepuku [12]. Mecmo-
podcoenue Top JDiix (Kanaoa). InaBHbIE U BTOPOCTE-
MIEHHbIE PYAHbIE MWHEpPANbl — PEIKO3EMENbHbIE
MUHepaibl MecTopoxaeHus Top JIalik, mpencrapie-
HBI aJUTaHUTOM, OAcTHE3UTOM, (hepryCOHUTOM, KCe-
HOTMMOM M B MEHBILIMX KOJMYECTBAX MOHAIIUTOM,
MApU3UTOM W CUHXE3UTOM.

Teoxumuyeckre 0ocoOEHHOCTH — B 000MX MECTO-
poxneHusix Top JI3K OTHOCUTENHHO BBICOKA YacTb
HREE. OTMeueHO NpOMBIIIIEHHOE COMEpPXKaHUE
cnenytomux okcuaoB 3aeMeHToB. TREO + Y,0;,
Ta,0s, Nb, Os, ZrO,, BeO, Ce,0;, Y,0;.

Mecmopoxcoenue Cmpandxc JDiix, Jaopadop.
[maBHBIE ¥ BTOpOCTENEHHBIC PYIHbIE MUHEPAIBl —
6onbmiast yactb REE MecTopoxneHus HaxomsTcs B
rafoJIMHUTE, OaCTHE3UTE, U KalTHO3UTE.

Teoxumuyeckue ocobeHHocTH — 310 Zr-HREE-
Nb-Be mecropoxnenue. IlenouHble KOMIJIEKCH B
[Menoy JIsiik (Shallow Lake) n Jletutna JIavik (Lefitia
Lake), pacnojioxeHbl MpUOIM3UTENbHO B 250 KM
1oxxHee oT CTpaHmk JIslK, TakKe BKITIOYAIOT TIOPOJIHI
C BBICOKUM COJEPXaHUEM MTTPUSI.

Mecmopoxcoenue Kunaesa JIviix, Onmapuo (Kana-
da). ThaBHBIE W BTOPOCTENEHHBIE PYIHBIE MUHEPa-
JIbl — PeKO3eMeIbHbIE MUHEPAJTBI TPEACTaBIEHbI 3B-
JMATUTOM, MO3aHAPUTOM U OPUTOIUTOM.

Teoxumuveckre 0COOEHHOCTH — MECTOPOXKIE-
Hue oborameHo Y u Zr.

Mecmopoocoenue Iladxcapumo Maynmeiin (Ce-
eepnasa Amepuxa). I1aBHbIE U BTOPOCTEIIEHHBIE PY/I-
Hble MUHepansl — TaBHas Zr-REE ¢a3a HalineHa B
apauanuTe. [eoxuMuyeckue OCOOEHHOCTH — 3TO
HREE-Zr MecTopoxaeHue ¢ TpPOMBIIIICHHBIM
coaepxaHueM Y u Zr.

Hroru comocraBieHnss A30BCKOr0 peaKo3emellb-
HOT0 MEeCTOPOXKIEHHS C JPYTMMH M3BECTHBIMH MECTO-
poxnenusavu. Ykpaunckuii wum. Conocmasaenue c
Scmpebeuxum pydonposieaenuem yupkouna. SIcrpeden-
KUl CHEHUTOBBII MAaCCUB (M OMHOMMEHHOE PYAONPO-
SBJICHUE IMPKOHA) SBMSETCS MOYTH MOJHBIM aHAJIO-
roM AsoBckoro. OmHako Ha fcTpeOerKoM MecTo-
poxneHun pyaHbix KoHueHTpauuit REE u Y emie He
obHapyXeHO, a 0oratble LIMPKOHMEBBLIE PYIbI 3aje-
raloT Ha 3HaYuTeabHOM ryouHe (550—1050 m).

Poccus. Conocmasaenue ¢ Kamyeunckum mecmo-
poycdenuem. CormocTaBieHre A30BCKOTO MECTOPOX-
JgeHust ¢ KatyruHckuM obHapyXuBaeT 00JIblIe OT/IN-
Yyuid, yeM ob1mMx yept. [Ipexne Bcero, TpaHUTOMIBI
KaTtyruHckoro MecTopoxXIeHusl 3TO INEJ0YHBIE
MOpPOABI ¢ KO3GhGUIMEHTOM arMauTHOCTH OT eANHU-
uel U no 1,4, PynHele mMuHepansl KatyruHckoro
MECTOPOXIEHUSI — 3TO MUpoxyIop, IMpkoH, REE-
ropumbl, B TO BpeMst Kak Ha A30BCKOM MECTOPOX-
JNeHUM — OpUTOJUT, LUUPKOH OPTUT (aITaHMUT).
CylecTBeHHBIE Pa3IMYMs €CTh U MO BTOPOCTEINEH-
HBIM MMHepaiaM. B pymax A3oBckoro mMectopoxie-
HUS He BCTPEUYEHBI TaKue MUHEPAJbl, XapaKTepHbIE
st KaTyrMHCKOro MecTOpOeHUST KaK KPHOJIUTKO-
JIYMOUT, KOJTYMOWTM3MPOBAHHBINA TMHUPOXJIOP, MOHA-
LUT, CYHIECTBEHHO MTTPUEBHIH PeaKO3eMeIbHBIN
(Mo0opuUT, MaNakoH, ¥ MaJaKOHU3MPOBAHHBIM IUP-
KOH, POYJaHIWT, TarapuHUT, (PepPryCOHUT, KPHUOJIMT,
00OTallleHHbI/ CBUHIIOM ITUPOXJIOP.

DT MECTOPOXICHUS OTIIMYAIOTCS U O TeMIIe-
patype opMupoBaHUS — B A30BCKOM TeMIlepaTypa
PACIIaBHBIX BKJIIOYEHMI W3 LIMPKOHOB COCTABJISET
1250—1160 °C, a B KaTyrmHCKOM Temmeparypa WX
romoreHu3armu — 760—780 °C.
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Tabauua 1. IIpombliieHHbIe 3anachl A30BCKOr0 MECTOPOXKIEHUS, MO JaHHbIM [1]

KaTeropI/m 3aracoB 3armacsl

Cp€IIH€B3BSIHCHHO€ CoOCpKaHUE
IIOJIE3HBIX KOMITOHEHTOB, %

3armnachl MoJIe3HbIX KOMIIOHEHTOB, ThIC. T

U PEeCypcoB DYIbI, THIC. T

REE 710,

REE . | REE,REEc, REEgy | Zr0, REE

C,+C, 30400, 1 1,19 1,81

1,77 361,8; 275,0; 86,8 550 537,8

Tabmuua 2. [lepcneKTHBHBbIE 3aMaChl MUHEPAJIBLHOTO ChIpbsi MecTopoxaeHus JI3iik 3ona (Lake Zone), no [16]

Lake Zone: Inferred Mineral Resources Cutoff % | 3amacer, T | TREO +Y;03, % | TayOs, % | NbyOs, % | ZrO; %
0,10 Y,04 14 005 000 1,23 0,025 0,33 1,73
0,05 Y,03 83224 000 0,99 0,025 0,31 1,96
0,01 Y,03 375410 000 0,41 0,014 0,22 1,19

Tabauua 3. HoMuHa bHbIE 3anachl MHHEPAJIbHOTO chipbst MecTopoxkaenuss Horc T 3ona (North T Zone), no [16]

No};t:sgu%cc;rsleszigzclé(rzited boprosoe conepxanue, % | Townst | TREO +Y,03,% | BeO,% | Nb,Os, %
C,D,E 0,40 BeO 498 409 0,72 0,98 0,5
F 0,10 Ce,04 43 877 6,5 0,16 0,01
Y 0,04 Y,03 593 815 0,45 0,08 0,59
Total HET TaHHBIX 1136101 0,71 0,48 0,53

O6mas yepta mas AzoBckoro u Karyruuckoro
MECTOPOXIEHUI — Halnuue 4YEeTKOr0 €BPOIKEBOIO
MuHMMyMa B crnektpax REE, HOpMUpOBaHHBIX IO
XOHJIPUTY.

Kanada u Cesepnaa Amepura. Azoéckoe mecmo-
podicderue oTIMYaeTcs oT MectopoxaeHus Top JIaiik
(Kanapma) mpexne Bcero mpeobnagmannem LREE
(manranounos no 81-92 %) nan HREE — conepxa-
Hue Y ot 3,7 1o 8,5 %. Kpome Toro, crcok mo0bi-
BaeMBbIX C IIPOMBIILIEHHBIM COIEePKaHUEM OKMCUIOB
anemenToB (TREO + Y,0;, Ta,05, Nb,Os, ZrO,,
BeO, Ce,0;, Y,0;) cylllecTBEHHO OTJIMYAETCSl OT
takoBoro (REE Y-rpynmsr u Zr) A30BCKOro MecTo-
POXIEHMS.

OmnpeneneHHoe TOHOOME MEXIy HMMHU CYILE-
CTBYET B aCCOLIMALIMSX TAKUX PYITHBIX MUHEPAIOB KakK
aJUTAaHMT, 0ACTHE3UT U TIAPU3UT, HO OTJIMYMEM MECTO-
poxneHus Top JIaiik 0T A30BCKOTro SIBASIETCS PUCYT-
CTBHE B IIEPBOM (PeprycOHMTA U KCEHOTHMA.

Cmpanodxc Jloiik — mectopoxaenue Zr-HREE-
Nb-Be. O61muM Mexny cpaBHUBAEMBIMU MECTOPOX-
IEHMSIMU SIBIISIETCS] TPOMBILIUIEHHOE COAEpXXaHuUe
MUHepaja LIpKOHa.

Mecmopoxcdenue Kunasa Jlsiix (Onmapuo) 060-
raiieHo, Kak 1 A3oBckoe, Y U Zr, B HEM TaKXe eCThb
OpUTONINT, HO OHO OTIMYAETCS OT A30BCKOTO ITPUCYT-
CTBUEM 3BIMANIUTA K MO3AHIPUTA.

Mecmopoxcoenue Iladucapumo Maynmeiin —
mecTtopoxaeHre HREE-Zr. Ero rnaBHoe otinuue ot
ABOBCKOT0 — TO, YTO PYIHBIM MHUHEPAJIOM CIyKUT
3BIUAJIUT.

Bomnoanennoe conocmasnenue A306ckoeo pedkose-
MeAbHO0 MeCOPONCOeH s ¢ NOOOOHbIMU MeCIOPOdIcOe-
HUAMU MUPQ C8UOemeabcmayem o mom, Ymo oHo OMHO-
CUMCS K HOBOMY NPOMbLULACHHOMY MUNY peoKo3eMend-
HBIX MeCMOpONCOeHUll, C8A3GHHBIX C CYOWEeA0UHbIMU
KAAUebIMU 2PAHUMOUOAMU.

MHBecTHIMOHHAS MPHBIEKATEIBHOCTD A30BCKOI0
MECTOPOXKIEHHS.

3anacei A306cK020 pedko3emenbHo20 MeCMOPOXC-
Oenus TIOKa3aHbl B Tab. 1.

LIpomviunennvie 3anacet mecmopoxcoenuii Cegep-
Hoti Amepuxu u Kanaow [16]:

1. MectopoxneHnue Ilamxaputo MayHTeliH
(Pajarito Mountain) B Helo Mexkcuko (CeBepHas
Awmepuka) [12] conepxut 2,4:10¢ T pyzsi (0,18 % Y, 0,
u 1,2 % Z10,).

2. Mecropoxaenue Top JIaiik (Thor Lake)
BKJIIOYAET B ce0s1 1BA MECTOPOXXICHUSI:

a) MectopoxaeHue JIsiik 3oHa (Lake Zone) [16]
MIePCIIEKTUBHEIC 3aMachl MUHEPAJIBHOTO ChIphS (In-
ferred Mineral Resources) IpuBeicHBI B TaOII. 2;

0) mectopoxnenue Horc T 3oHa (North T Zone)
[16] — HoMuHanbHbIe 3amachl (Indicated Resources)
MpUBeAEHBI B TA0I. 3.

M3 1abn. 1-3 BugHO, YTO A30BCKOE peaKo3e-
MeJIbHOe MECTOPOXIeHNe 00J1a1aeT MPEUMYILECTBOM
10 CPaBHMUBAEMBIM TTOKA3aTEIISIM.

[IpenBapuTenbHas TeoJ0OT0-3KOHOMMUYECKAS
OLICHKA TeXHUKO-3KOHOMHUUYECKMX TI0Ka3aTeseil Ipo-
MBIIIIECHHOTO OCBOSHMSI A30BCKOTO MECTOPOXIECHUS
0a30BBIM M KOHKYPEHTOCIIOCOOHBIM IIOA3EMHBIMU
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crmoco0aMu, OXMIAeMbIX MPU YCIOBUM JOBEIEHUS
MOJNy4eHHOTo Ha daHHoi craauu padot 90 % REE-
KOHIIGHTpaTa 10 TOBAapHOM MPOAYKIMM BBICIIETO
nopsinka — okcunoB REE ¢ paznenenuemM Ha Y- u Ce-
TPYIIY, OMHO3HAYHO MOKa3aja ero MPOMbILLIEHHOE
3Ha4YeHKe. B TeueHMe HECKOIBbKUX AECATKOB JIET pa3-
paboTKa MECTOPOXIEHHUS, B 3aBUCUMOCTH OT criocoda

pa3paboTKU ¥ IITyOMHBI TEXHOJIOTUUYECKOTO Mepesiea,
MOXET MPUHOCUTH €XETOIHYI0 YMCTYIO MPHUOBLIL B
JIECSITKH, a 32 BECh MEPHOJ, pa3padOTKN — B HECKOJIb-
KO COTeH MWUIMOHOB noyutapoB. [IpombliieHHOE
0CBOEHME A30BCKOTO PENKO3EMETBHOTO MECTOPOXK/IE-
HUS HAIIOJTO M30aBUT YKpauHy OT UMITOPTa PEaKO3e-
MeJIbHBIX KOHIIEHTPATOB M3-3a pydexa.
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2 — Ilpuasoscvka KI'PE KII «Iligdenykpeeoaozisny

A30BCbKe piKicHO3eMeIbHE POIoBHIE YKPAiHCHKOrO HIMTA K HOBHIA iHBECTHIIIHO-NPUBAOIMBHIA THIT IPOMHCIOBHX POJOBHIIL
ABOBCBKE PIIKiCHO3eMENbHE POMOBHUINE YKpAiHCHKOTO IMWTAa HA OCHOBI PSIIY XapaKTePUCTUYHUX O3HAK (TONOBHI i
JIPYTOpsiAHI pyAHiI MiHepaaM, akKleCOpHi MiHepaaud, MiHepaJld HaBKOJOPYIHUX METAaCOMATMYHMX 3MiH, TeOXiMiuHi
0CO0IMBOCTI) OYIIO TTOPIBHAHO 3 TOTIOHUME PilKiCHOMETAJICBO-PilKiCHO3EMEIbHIMH POTOBHIIAME CBITY, 30araueHAMM
itpieBumMu REE, HREE i nmpkoHiem, moB’s13aHuMM 3 CyOIy:KHUMH TpaHiToinaMu. Pe3ynsTaTi cIliBCTaBIeHHS ITOKA3aly,
110 A30BCbKE POIOBHMIIIE HE Ma€ MPSIMUX aHAJIOTIB TOMIOHOTO TUITYy (3a BUHITKOM ScTpederkoro pymomnpossy YIII) cepen
piKicHO3eMeIbHUX POMOBUII CBiTY. PazoM 3 ThM, A30BChbKE piIKiCHO3eMelbHE POJOBMILE € BEIUKUM POJOBUIIEM, [
3amacy KOPHCHUX KOMIIOHEHTIB MePEeBUILYIOTH 3aMacH PilKiCHO3eMEIbHUX PY/ BiTOMHUX IIPOMICIOBUX pomoBuil Kanamy i
[liBHiyHOi Amepuku. I[lomepemHsl reosoro-eKOHOMiuHa oOLiHKa A30BCHKOTO pOJOBHMIIA OJHO3HAUYHO IIOKa3ajaa ioro
MpOMUCIOBe 3HaYeHHS. [IpoTsroM meKiIbKOX AECATKIB pOKiB po3poOKa pomOBHINA 3aleXHO Big crocoOy po3poOKu i
IJTMOMHM TEXHOJIOTTYHOI TEPepoOKU MOXe IPUHOCUTH ILOPIYHMIA YUCTUI TPUOYTOK Y AECATKY MiJIbIOHIB, a 32 BeChb Iepiof
PO3pOOKHU — Y KiJIbKa COTeHb MiJIbIIOHIB J10JIapiB.

Karouoei crosa: A30BCbKe pillKiCHO3eMeJIbHE POAOBMIIE, YKPATHCHKUIA ILIUT, T€0XiMisl, T€0I0r0-eKOHOMIYHa OLliHKa.
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Azov Rare-Earth Deposit of Ukrainian Shield as a New Investment-Attractive Type of Industrial Deposits
The Azov rare-earth deposit of the Ukrainian Shield, based on the characteristic features (major and minor ore minerals,
accessory minerals, minerals of ore-bearing metasomatic changes, geochemical features), has been compared with similar rare
earth rare-earth deposits enriched with yttrium REE, HREE and zirconium associated with subalkaline granitoids. The results
of the comparison showed, that the Azov deposit does not have direct analogs of this type (with the exception of the
Yastrebetskoe ore occurrence of USH) among the rare-earth deposits of the world. At the same time, the Azov rare-earth
deposit is a large deposit where the reserves of useful components exceed the reserves of rare-earth ores of known industrial
deposits in Canada and North America. Preliminary geological and economic assessment of the Azov deposit unambiguous-
ly showed its industrial significance. For several decades the development of the deposit, depending on the method of devel-
opment and the depth of the technological redistribution, can bring an annual net profit of tens of millions, and for the entire
development period of several hundred million dollars.
Keywords: Azov rare-earth deposit, Ukrainian Shield, geochemistry, geological and economic assessment.
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