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Vrepuie ormicano Ta-Nb miHepanizaiiiio B piiKicHOMETaneBOMY alb0iT-MiKpOKJIIHOBOMY METMAaTUTI, 110 3aJIATa€ cepet aM-
(ibomniTiB Yy miBHIYHO-3aXiqHOMY 00pamiieHHi JIMITHA3bKOT0 TpaHiT-MirMaTUTOBOTO MacuBY. PinkicHoMeTajieBuil erMaTuT
HE30HATbHUI, CKJIaIeHHIA TOIHOBUM IIIIATOM, 0i0TUTOM, MYCKOBITOM, YOPHUM KBAapILIOM, CHHBO-3€JICHyBaTUM allaTUTOM,
HIrepuTOM, TaHiTOM, TypMajiHoM, MoHanuToM. MepokoaymOiT Ta Nb-pyTii-I € nmepBUHHUMM MarMaTUYHUMU MiHepa-
JIaMU, 10 TAJIATany CUIBHUM TinpoTepMaIbHIM 3MiHaM. [1in BIUTMBOM TimpoTepManbHOTO (hIIoiny IepBUHHMIA pyTuI-1
po3MaBcs Ha CKEJIETOBUIHI arperaTi BTOpMHHOTO Kacuteputy Ta pyTuiy-I11 3i 3Hauno HukunM BMictoM Nb i Ta. Ha kin-
LIEBOMY eTalli po3rajy YTBOPUBCSI MaiixKe YACTUI PYTUI i3 Ay:Ke HU3bKUM BMICTOM JOMIILIOK Ta Mn-BMiCHUIA iJIbMEHIT.
VHacinok po3nany ¢Gepokonymoity cchopmyBaBcst BropuHHmiA Ti-ikciomit, Nb-pytun-I11, kacureput. Yacto BHyTpinTHS
30HAJIbHICTh KOJIYMOITY HiBeJIbOBaHA Ii3HIIIOKW peKpUCTali3alli€lo, MPOsIBIEHO SIK HEOIHOPiIHA IJIIMUCTA 30HAJIbHICTh
a00 K ApiOHI MPOXKXMIIKY, 110 3pi3atoTh MEPBUHHY 30HATbHICTh. XiMiuHi ocobmBocti Ta-Nb MiHepaniszaiii, a came mepe-
BaxxanHs Ti, Nb Han Ta i cmabo Bupaxeni Ta/(Ta + Nb) ta Mn/(Mn + Fe) TpeHau B mepBUHHMX KOTyMOiTaxX, CBiT4aTh Mpo
TOBOJIi HU3bKMIA PiBeHD (PPAKIIiOHYBAHHS METMATUTY IOPIiBHSIHO 3 OEPUIBMiCHIMU TaHTaI-Hi00iEBUMM TTETMAaTUTAMM.

Karouoei caosa: HepoxoayMOiT, TAHTATIIT, TATAHOBUH iKCIOMIT, pyTWJI, iIbMEHIT, KACUTEPUT, HIrepUT, €K30JIOLLisI, PiIKiCHO-
MeTaJleBUii TpaHiTHUI merMaTuT, IHTyIbChbK1ii Merad1oK, YKpaiHChbKUil IINT.

Beryn. Y miBHiYHO-3axigHOMY oOpaMJeHHi qmm (Li, Rb, Cs, Be, Ta, Nb, Sn) pynni moas —

JIMnHA3bKOI TpaHiT-MirMaTUTOBOI CTPYKTYpHU yactuHa I[mnonsiHo-TalanIbKoro pyaHoOro
(JITMC), po3sramoBaHoi Ha miBHOYI bpart- paiioHy. BuBuYeHHs1 TreojoriuHoi OymoBU Ta
CbKOI0 CMHKJIIHOPil0, Ha 3ax0/i [HIyJIbChbKOro MiHepasi3allii pailoHy TpUBa€ IOBro, pe3yJib-
MerabI0Ky, € crieliagizoBaHi Ha pigKicHi MeTa- TaTU LUX JOCJIJXEHb BUKIIaAeHI B pobdoTax
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Bb.H. Iranoga, I'K. €pemenka, B.H. Kob3aps,
C.B. HeuaeBa, C.M. bonpapenka, O.B. IpiH-
YyeHKa Ta POy iHIIMX JOCTiTHUKIB [2—4, 6].
Ta-Nb MmiHepamizalisi palioHy oxapaKTepHu30-
BaHa B poboTax [1, 2, 7].

3a MiHepajI0ro-reoXiMiYHUMM prCaMU, SIK 110~
Kaszajay pe3yJibTaTh PO3BilyBaJibHUX POOIT, pif-
KicCHOMeTaJIeBi erMaTUTU paiioOHy NOAISIOTHCS
Ha TpU TUIH: PiIKiCHOMETaJIeBi TerMaTUTH 3 Ha-
KJIaZIcHOIO JIITiEBOIO MiHepalizalli€ero, 0icMyT-
apceH-ypaHOBUI, TaHTal-Hio0ieBuii. OcTaHHil
€ HaliMeHIIIe TTOIIMPEHNM i BUBUEHUM, OCKIJIbKI
MepeBaKHO MOTO MPOSIBY 3HAXOMSITHCS 3a MexXa-
MM TIPOIYKTHUBHUX TOJIiB, BUIIJIEHUX 32 PE3YJb-
TaTaMM PO3BIAKM, Ta MAIOTh 3HAYHO MEHIITY pyI-
HY HaBaHTaXXEHiCTb HiX Bimomi Li-mermatutu.
XapakTepHOI OCOOJMBICTIO LIMX TErMaTUTIB €
MOCTiiiHA HASBHICTb 3€JIEHOrO arnaTuTy, TypMa-
JIiHY, KaCUTEPUTY, TEMHO-CipOT0O aX 10 YOPHOTO
3a0apBJIEHHS KBaplly, a TAKOX TaHTaJI-HioOAaTiB.
ILle npakTuuyHO Oe€3iTiEBUII PI3HOBUA, PV,
mo mictuth Nb ta Be [1]. Came 1i mopoau i €
00’€EKTOM JIOCIiZKEeHHS HAlll0i pOOOTH.

MeTo10 podOTH € BU3HAYECHHS MiHEpaliB-
KoHIeHTpaTopiB Ta Ta Nb, a TaKoX 3’ICyBaHHS
TOJIOBHUX OCOOJMBOCTEN IXHBOTO XiMiYHO-
ro CKJagy Ta MiHepaJbHUX CITiBBiIHOLIEHb
Mixk HUMM. [laHa poOoTa € mepluM AeTaab-
HUM pociaimxeHHsaM Ta-Nb MiHepalliB anbOiT-
MiKpPOKJIIHOBUX MErMaTUTIB paiioHy.

T'eostoriuna xapakTepucTHKa paiioHy Ta Micue
Big0Opy Marepiamy. Y MiBHiYHO-3aXiTHOMY 00-
pamiaenHi JITMC pigkicHo3eMenbHa MiHepa-
JTi3aiis KOHIEeHTPYETbcsT B CTaHKYBAaTCHKOMY
pynHomy moni (Jlumasspkuit, HoBoonecbkuii
nposisu, pomoBuina CraHKyBaTcbke, Hamis).
OcTtaHHE TsKi€e 10 MuXaiiliBCbKO1 30HU TeK-
TOHIYHUX IIOPYIIEHb, 10, € OMHUM i3 PO3Tray-
JKeHb 3BEeHUTOPOIChKO-[aHHIBCHKO1 PO3JIOMHOI
CTPYKTYpH |6, 4]. AapoM KYITOJBHOI CTPYKTYPH
€ TPaHIT-MirMaTUTU OJHOMMEHHOro JINITHA3b-
KOT'0 MaCHBY, KipOBOTPaIChKOTO KOMILJICKCY, 1110
MaioTh BiK 2043 MitH pokiB [8]. ¥V reomoriuHii
OyI0Bi MOJI BUIIISIIOTECS MeTaMOp(iuHi yTBO-
pPEHHSI IHTYJO-iHTyJelbKoi cepii (6i0OTUTOBI,
rpaditT-0i0TUTOBI, pialle KOpAiEpUT-O0i0TUTOBI
THelicW Ta TiTariorHelicu), TiepeMeskoBaHi 3 Ti-
Jnamu aM@ioomiTi. IlinmopsnKoBaHe 3HAYEHHS
MaloTh KBapLIMTH Ta CKApHM, a TAaKOX MeTaba-
3UTHU, 110 CYO3TiTHO 3aJISIraloTh MixX am@idoi-
taMH |3]. 3arajbHi pucH Te0JIOriYHOI OyI0BHY Ta
MiHepaJi3allii onucaHi y psaai pooit [1—7].

PinkicHomeTtaneBi mnermarutu CTaHKyBaT-
CbKOT'O PYAHOro moJjsl (popMylOTh JBa IOSICU:
taHTan-mitieBnit (Li-pomoBuia CTaHKyBaTChKeE,
Hanisg Ta JInnmHs3pkmil pymornposiB) i TAHTAJIOBUIA
(HoBocrankyBatcekuii, HoBonecbkuii Ta Tari-
JIMLIbKUIA pymornposBu) [6]. 3a ixHiMu Mexkamu,
Yy BMiCHUX THelcax, aM$i0oIiTax Ta rpaHiToigax,
IeTMaTUTU CTAIOTh IIPAKTUYHO OE3pYTHIMMU.

PinkicHOMeTaneBi mopoau B MexKax MoJist Ipe/i-
CTaBJIeHi TpbOMa MiHepaJIbHUMU Pi3HOBUIAMM.

1. PinkicHoMeTaneBi KaTakjia30BaHi lerMaTu-
TU 3 HAaKJIaJIEHOO JIiITIEBOIO MiHepai3ali€to (me-
TaJliT, CTIOAYMEH). Y 3arajbHili Maci MerMaTuTiB
HasIBHi iIbMEHOPYTUII, XpU300€pJI, KACUTEPUT,
HIirepuT, TYpMaliH, LLIMiHEIb, KOTYMOIT.

2. BicmyT-apceH-ypaHOBI IErMaTUTH Ta TIeT-
MAaTOIIHI TpaHiTU, NPUYPOUEHi A0 AaioK i Jaii-
KOMOAiOHUX Tijl, sIKi 00’€IHYIOTbCS B cepii Ta
nosicu, motyxHicTio 10 80— 100 M. Tina mermatu-
TiB HEBUTPUMAHOI (KpyIHO-, IpiOHO3epHMUCTOI,
aTUTITOBUIHOI) CTPYKTYPH, MICTSITHCS B TOBIIIL
0iOTUTOBUX THEMCIB Ta aMiboOMiTIB, cKiIaneHi
MiKpOKJIIHOM, TIJTariOKJIa30M, KaJliEBUM MOJIbO-
BUM IIMNATOM, OiOTMTOM, IMOAEKOJMU MYCKOBIT,
KOpIIiEpUT, TypMaJliH, FpaHaT i CuiMaHiT. AK-
LecopHa MiHepaJi3alisi mIpeacTaBjieHa KacuTe-
PUTOM, YpaHiHiHITOM, YpaHOTOpiaHiTOM, KO(i-
HIiTOM, aItaTUTOM, LIMPKOHOM, MOHAIIUTOM.

3. TanTan-Hiobi€Bi, TPUypodeHi IO 30H BU-
KJIMHIOBAHHS JITIEBUX TIETMATHUTIB, SIKi (opMy-
I0Th JaiiK1 Ta JAWKOMOMIOHI Tija mo3a Mexamu
OKOHTYpPEHUX POIOBULL Ta MPOSBIB. € HaliMEHI1Ie
MOIIMPEHUMH i BUBUYCHUMHU ITOPOAAMU PaMiOHY.
XapakTepHOK OCOOJIMBICTIO LIMX IETMATUTIB €
MOCTiiTHAa HAsSIBHICTh 3€JIEHOTO araTuTy, TypMalli-
HY, KACUTEPUTY, TEMHO-CipOTro ax 10 YOPHOTIO 3a-
OapBJIeHHA KBaplly. AKIIECOPHi MiHepaIu Ipes-
CTaBJICHI BUTPMMAHOIO B MeXaxX Tijl acoliialli€to
TaHTal-Hio0aTiB. MoHaLMT i MiHepanu ypaHy it
TOpilo B LIMX MopoAax BinacyTHi. [lerMaroinHi Tina
3 Ta-Nb MiHepaizalielo po3TalloBaHi Ha (JiaH-
rax BUKJIMHIOBAHHS JIITIEBMX POMOBMIL i PyHO-
MpOSIBiB, a TAKOXK Y BUIJISIAL APIOHILLIMX CAMOCTiii-
HUX IaiiOK 103a MeXaMu PYIHUX ILJIOIII, 4YacTO Ha
3HAUHil BifcTaHi Bill BifOMUX 00’ €KTIB.

3pa3oK TaHTaJ-HiO0iEBOro MmerMaTtuty (mpooda
2/16), 10 € OCHOBHUM 00’€KTOM IOCJiIKEHb,
BimiOpaHO Ha cXimHilt okonuii c. JIumHsKKa, y
MeXKax JIiBOro 0opty 6aiku, npudnauszHo 400 M Ha
MiBHIYHUWI 3aXif BiJl MOCTY, 1110 Ha IIpaBoMy Oepe-
3i p. Cyxmit Taunmmk (puc.l, a). Y 6ani Bigcio-
HIOETHCS BEJIMKE MIErMaTUTOBE TiJIO 3aBLIMPIIKI
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0

[

Puc. 1. 3aranbHuii BUIJISA JOCTIIKYBAHOTO METMAaTUTY: @ — CYMyTHUKOBUI 3HIMOK TOYKY BiIOOpY
npobu ermatuty 2/16 (48°26'32.8"N; 31°03'00.9"E); 6 — 3006paxxeHHs 3 IPUPOIHBOTO BiICTOHEH-
Hf, 6 — TojTipoBaHuii Ty, Kfs — KpymHi TabJMYKK CBITIO-POXEBOTO MiKPOKITiHY, Ab — mpiOHi
TabIMYKHU ciporo anbOiTy, Qf7 — BUALIEHHS TEMHO-CipoOro ax 10 YOPHOTro 3abapBieHHS KBapily,

Ap — KpYITHi 3epHa 3eJIeHOTO anaTuTy

npuban3Ho 15—20 m. [TermaTuTy, 1110 BiICIOHIO-
IOThCSI HA TIOBEPXHi, JOCUTHh BUBITPIiJi, pOXKEBO-
ciporo 3abapsiieHHs (puc. 1 6, 8). BMicHuMu 1o-
pomamMu € TeMHO-Cipi aM@iOOIiTH 3 MAaCHMBHOIO
TEKCTypOl0. 3asiraHHs MOpia BepTUKAJIbHE.

MeTtomuka AocaipKeHb. XiMiYHUI CKJIad TaH-
TaJlo-Hi00aTiB BU3HAYEHO 3a JIOMIOMOIOI0 PEHT-
TeHiBCbKOTo MikpoaHarizaropa JEOL JXA-8520F
(ImcturyT Hayk nipo 3emumio, CrioBalibKa aKkaaeMist
HayK, BingineHHs y M. bancbka buctpuis). Pexkum
BUMIpIOBaHHSI: MPUCKOpPIOBabHA Hampyra 15 kV,
cua cTpymy 20 nA, giaMeTpi 30HIY 2—5 MKM, 4ac
Hakornm4eHHs Ha miky — 20, Ha doni —10 cek.
JInsa nepepaxyHKy iHTEHCUBHOCTE JIiHiii HA KOH-
LIEHTpALlil0 BUKOpUCTAIU MeTond ZAF kopexkiiii.
CraHaapTy, oOpaHi aHATITUYHI JIiHii Ta MeXa BU-
3Ha4eHHs (30, ppm): meenit (W Lo, 640), LiNbO,
(Nb La, 380), CrTa,O, (Ta Mo, 500), pyrun (Ti
Ka, 490), ZrO, (Zr La, 230), xacureput (Sn La,
160), ScVO, (Sc Ka, 150, V Ka 170), remarur (Fe
Ko, 350), pomonit (Mn Ka, 370), Binemir (Zn Ka,
770), nioncua (Mg Ka, 100; Ca Ka, 80).

PesyasraTu nocaimkenn. [lempoepagpiuna xa-
paxkmepucmuka. IlerMaTUT XOBTO-Ciporo 3a-
OapBieHHs, MacuBHOI TekcTypu. CTpyKTypa
3MIHIOETbCS Bim TrpadidHOi MErMaTUTOBOI IO
0JI0KOBO-MErMaTUTOBOI, 3pigKa MerMaToiIHol.
MaxpocCKOMiYHO Mopo/ia TiraHTO3epHUCTA, 3ep-
Ha MIKpPOKJIiHY MOXYTb cdratu 5 cMm. Ksapig
PO3MIILIYETHCSI B iHTEPCTULIISIX TTOJbOBUX III1A-
TiB. MiKpOCKOITiYHO HEPiBHOMipHO3EpPHUCTA,
3MiHIOEThCS BiJ APiOHO- 1O TiraHTO3ePHUCTOI,
Jie IpiOHi 3epHa NMpecTaBIeHi MepeBasKHO aJlb-
6iToM i kBapiiom. KBapir yrBoproe rpadiuHi 3a-
KOHOMIipHi 3pOCTaHHSI 3 MiKpPOKJiHOM pPO3Mi-
pom Bin 1,2 MM 10 1—3 cM. V minsgHkax nerma-
TOIMHOI Ta 6JIOKOBO1 CTPYKTYpP KBapll YTBOPIOE
MOOAUHOKI 3epHa po3mipoM 5—10 cMm. [lo Ta-
KMX JiJISTHOK TSDKi€ OJaKUTHO-3€€HUI anaTuT.
TonoBHUMU MiHepasaMu € MiKpOKJIiH-TIEPTHT,
aNbOiT, MYCKOBIT, pialle 0ioTUT. 3 aKLIECOPHUX
MiHepaJsiB MOILIMPEeHi TypMalliH, TaHIT, HIFEPUT,
KACUTEPUT, HIOOIEBIM pyTU, KOAYMOIT, iKcio-
JIiT, alaTUT, MOHALIMT, KCEHOTHM.

34
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2 0 e

Puc. 2. Mopdonoro-aHaToMiuHi 0COOIMBOCTI MiHEpaTiB OKCU/IIB: @ — 3arajbHUii BULJSI 3€peH, (HOTO il OiHAKYISIPOM MPU JEHHO-
MY CBiTJIi; 6 — 30HaJIbHE 3¢pHO (HEPOKOTYMOITY, IEPETHYTE CMYXKaMHU peKpucTatizoBaHoro konymoity (Clm-r); 6 — penikroBuii Fe
KOJIYMOIT, 3 OKpeMUMU JIiITHKaMK (pepoTaHTaIiTy, JaMeIsiMu ikcioniTy (/x) cepen mMatpukcy BropuHHoro pytuiny (Rt-111); ¢ — cnabo
30HajbHe 3epHO pyTty-I1 (Rf-11), 3 moyaTKOBMMMU MpoliecaMy peKpucTaizarii; 0 — nepBuHHuil pytun-1 (Rt-1) 3 myxe npioHuMu mip-
MEKIiTOBUIHUMU BUIiICHHAMM, 30araueHuMu Nb, Ta, Sn (kacutepur, ikciomniT?), 110 OTOUEHUIT arperatoM BTOpHHHOTO pyTitty (Rt-111)
Ta OIMBIIMME 3pOCTKAMU iKcioniTy Ta Kacuteputy (Cas+Ix), Ha nmepudepii — inbMeHiT (//m); e —KacuTepuT y 3arajibHiii Maci IerMaTury.
300paxkeHHs1 0—e OTPMMAHO TIiJl eIEKTPOHHUM MiKPOCKOTIOM Y PEKHMi BiTOUTHX €IEKTPOHIB

a 1]

Puc. 3. 3arambHi pucu ximiyHoro ckinamy Ta-Nb okcumiB: @ — xnacudikaliiitHa giarpama MiHepaiB TPYIU KOJTYMOIT-TaHTaJIiT; TyHK-
TUPHOIO JIIHI€I0 BUiJIeHa 00,1aCTh XiMiUHOI HE3MIIIYBAHOCTI pOMOIYHMX MaHTaHO- Ta (DePOTAHTAITIB i TETParoHaJIbHUX (PepOTanioiTiB
[14]; 6 — TpuKyTHa fiarpama — cXeMu i30MOpdi3My TOMillIKOBUX KOMIIOHEHTIB Y CTPYKTYpi KOJyMOiTY, iKCi0MiTy Ta pyTUITY

lonoeni (nopodomeipui) minepasu. MiKpoKJTiH-
MEePTUT TIPEACTaBICHUN KPYITHUMU 3epHAMU
CBITJIO-pOXEBOro 3abapBJIeHHSI, PO3MipOM

TalllOBAHUMM MiX OiablIMMU. MiCTUTh OKPYT-
JIi BKJIIOYEHHS TuIariokyiaszy poamipom 0,1—
0,2 MM, pialie Oiablii 3epHa PO3MipOM 10 3 MM.

1—5 cMm TabauTyactoi abo okpyrioi ¢opmu i
JIpiOHIIMMUY 3epHAMU PO3MipoM 2—6 MM, pO3-

Keapy numyacTuii, Bil CBiTJI0-Ciporo a0 4op-
HOTO, YTBOPIOE TrpadiuHi 3pOCTKN 3 MiKPOKJTi-
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HoM po3mipom 0,2—3 ¢cMm abo IMMOOAMHOKI 3epHa
yu rHizga. Yacto mae 3ybuacti oOMeKeHHs Ta
citabKe 0JIOKOBO-XBWISICTE 3racaHHSI.

AJBOIT y BUINISIAI KCeHOMOpP(HUX, TaOIUT-
yacTux, CyOimioMOp(HUX 3epeH pPOo3MipoM
1,5—3 MM, € B iHTepCTULISIX MiKPOKJIiHiB, pialle
BKJIIOYEHUMI Y HbOTO. 3epHa MaloTh YiTKi ABili-
HUKU, CJ1a00 CEpULIUTU30BaHI. AJILOIT MpaKTUY-
Ho He MicTuth CaO (Abo’%AnO’OogOrO,00 ,)» & Cepel
€JIEMEHTIB-IOMIlIIOK BU3HaueHo Juuie P,O, (B
cepennboMy 0,3 Mac. %). MiKpOKIiH-IIEPTUT
MpeaCTaBIeHUI TPAKTUIHO YMCTUM MiKpOKJTi-

Hom (Ory  Ab, . An ), TOLIOHO 10 aIbbiTy
MicTUTb 3HaYHy JoMimKy P,O, — 0,54 mac. %.
MyckoBiT dopmye npiObHI JYCKM Ha MiX-
3€pHOBUX TpaHULISIX. XapaKTEPHOI XiMiYHOIO
0COOJIMBOCTI iX € 10CUTh BUCOKMIA BMicT Rb,O
(mo 0,65 mac. %), Ta He3HauHa moMimka FeO.
BmicHrMu mopoaamu € TeMHO-Cipi amidosti-
T, MAKPOCKOITIYHO MaCWBHI, B IITipaxX TIOMidYeHO
cabKo BUpaxkeHy JIiHiiHicTb. CTpyKTypa piHO-
MipHO-, IpiOoHO-cepeaHbo3epHucTa (0,4—1,2 MM),
HemaTorpaHoo6iacrona. [oJOBHUMU MiHepajaMU
€ tuiarioknasz (An

0.65_050)» MarHesiabHa poroBa

Ta6muua 1. XiMiuauii CK1a KOJTyMOITIB-TAHTAJITIB, IKCIOTY Ta KACHTEPUTY

Minepan
KonymGiT-TanTamit
Kommnonent . PexpucTamisiniitHmii 30HaNIbHUI Ikcionir Kacureput
Fe-rananit bepoxomymOiT Fe-xonymo6iT
1 2 3 4 5 6 7 8 9 10 11 12
WO, 1,66 1,69 2,65 0,53 0,47 0,31 1,94 1,59 2,65 0,00 0,01 0,00
Nb,O, 27,44 | 27,82 53,26 60,02 61,89 | 52,11 19,08 | 16,37 | 46,98 0,18 0,02 0,09
Ta,0, 46,18 | 46,44 18,20 13,49 13,73 | 24,62 | 49,57 | 50,51 | 17,06 0,41 0,09 0,30
TiO, 5,16 5,39 4,49 4,20 3,12 3,09 7,33 7,83 10,76 0,70 0,85 0,37
ZrO2 0,50 0,27 0,17 0,26 0,16 0,28 0,51 0,80 0,13 0,17 0,00 0,02
SnO, 2,09 2,04 1,04 1,35 0,75 0,86 5,83 6,56 5,13 97,61 | 98,02 | 98,59
Sc,0, 0,36 0,37 0,21 0,09 0,07 0,05 0,21 0,24 0,21 HM HM HM
CaO 0,03 0,07 0,00 0,04 0,14 0,05 0,14 0,10 0,03 0,19 0,15 0,13
MgO 0,14 0,15 0,10 0,35 0,31 0,33 0,11 0,11 0,15 0,00 0,01 0,00
MnO 4,28 3,84 2,75 2,11 3,28 2,93 3,19 3,15 3,24 0,00 0,04 0,00
FeOt 12,02 | 11,93 16,16 16,92 16,31 15,95 | 10,93 10,74 | 13,65 0,14 0,06 0,11
ZnO 0,00 0,00 0,10 0,00 0,00 0,08 0,00 0,00 0,16 0,04 0,04 0,00
x 99,86 | 99,99 99,14 99,35 | 100,28 | 100,67 | 98,84 | 98,00 | 100,12 | 99,43 | 99,28 | 99,61
Dopmynvhi KoepiyicHmu
W 0,029 | 0,029 0,041 0,008 0,007 | 0,005 | 0,047 | 0,039 | 0,053 | 0,000 | 0,000 | 0,000
Nb 0,835 | 0,848 1,449 1,585 1,623 | 1,424 | 0,802 | 0,695 | 1,650 | 0,002 | 0,000 | 0,001
Ta 0,845 | 0,852 0,298 0,214 | 0,217 | 0,405 | 1,253 | 1,291 | 0,360 | 0,003 | 0,001 | 0,002
Ti 0,261 | 0,273 0,203 0,185 0,136 | 0,141 | 0,513 | 0,554 | 0,629 | 0,013 | 0,016 | 0,007
Cr 0,000 | 0,000 0,000 0,000 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000
Zr 0,016 | 0,009 0,005 0,007 0,005 | 0,008 | 0,023 | 0,037 | 0,005 | 0,002 | 0,000 | 0,000
Sn 0,056 | 0,055 0,025 0,031 0,017 | 0,021 | 0,216 | 0,246 | 0,159 | 0,971 | 0,976 | 0,984
Sc 0,021 | 0,022 0,011 0,004 | 0,003 | 0,003 | 0,017 | 0,019 | 0,014 | 0,000 | 0,000 | 0,000
Ca 0,002 | 0,005 0,000 0,003 0,009 | 0,003 | 0,014 | 0,010 | 0,002 | 0,005 | 0,004 | 0,003
Mg 0,014 | 0,015 0,009 0,031 0,027 | 0,030 | 0,015 | 0,015 | 0,017 | 0,000 | 0,000 | 0,000
Mn 0,244 | 0,219 0,140 0,105 0,161 | 0,150 | 0,251 | 0,250 | 0,213 | 0,000 | 0,001 | 0,000
Fe 0,676 | 0,673 0,813 0,827 0,791 | 0,806 | 0,850 | 0,844 | 0,887 | 0,003 | 0,001 | 0,002
Zn 0,000 | 0,000 0,005 0,000 0,000 | 0,004 | 0,000 | 0,000 | 0,010 | 0,001 | 0,001 | 0,000
2’ KaTioHiB 3 3 3 3 3 3 4 4 4 1 1 1
Mn, 0,27 0,25 0,15 0,11 0,17 0,16 0,23 0,23 0,19 0,00 0,43 0,00
Ta,, 0,50 0,50 0,17 0,12 0,12 0,22 0,61 0,65 0,18 0,58 0,77 0,66

Hpumimrku: Mn_ = Mn/(Mn + Fe), Ta,, = Ta/(Ta + Nb); HM — HMKYE 32 MEXY BU3HAYEHHSL.
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obmanka (f — 48,6—51,3 at. %), kBapli, iTbMEHIT.
Cepen aK1IeCOPHUX — anaTuT, IIMPKOH, TTPUT.
Pyoni (axuecopui) mineparu. PepoxkonymoiT
YTBOPIOE KPUCTAJIA IIPU3MATUYHOI (hOPMHU, PO3-
Mipom 10 0,5 MM, Ma€ 4iTKO BUpaxKeHY BHYT-
pIlIHIO TOHKY KOHLEHTPUYHY 30HAIbHICTh
3aBIsIKM pizHOMY BMicTy Ta ta Nb. Lli 3epHa

Tabauis 2. XimMiynuii cKiaa pyTaity Ta ilbMeHiTy

YaCTKOBO MiMJIsSITaIi METacCOMaTUYHOMY Tiepe-
TBOPEHHIO, B PE3YJabTaTi IKOro copMyBaluCh
IUISIMM Ta MPOXKWIKHU, IO CidyTh IIEPBUHHY 30-
HaJIbHICTB (pucC. 2, a, b). PepoKoayMOIT 3a CBO-
iM XiMiYHUM CKJIQIOM OZHOPiAHUIA, 3 aTOMHUM
BigHomeHHsMu Ta/(Ta + Nb) — 0,12—0,22 Ta
Mn/(Mn+Fe)—0,11—0,23 (puc. 3). 3 moMimko-

Minepan
PyTun
KomnoHeHT InbmeHit
Pytun-1 Pytun-11 Pytun-I11
1 2 3 4 5 6 7 8 9 10
WO, 1,12 0,68 0,19 0,02 0,16 0,31 0,24 0,06 0,08 0,00
Nb,O, 18,86 13,11 7,72 10,36 12,86 11,38 5,27 0,40 0,31 0,31
Ta,O, 21,12 29,80 36,97 17,75 17,40 5,78 0,70 0,25 0,17 0,06
TiO, 45,41 44,02 43,18 62,57 60,15 72,03 87,54 54,51 53,12 54,87
Zr0, 0,16 0,11 0,06 0,04 0,04 0,11 0,03 0,00 0,02 0,01
SnO, 3,75 2,73 1,82 1,78 1,64 4,40 3,67 0,00 0,00 0,00
V,0, 1,08 1,07 1,03 1,32 1,25 2,06 2,52 0,00 0,01 0,02
Cr,0, 0,00 0,00 0,13 0,07 0,03 0,47 0,29 0,04 0,00 0,03
Sc,0, 0,03 0,04 0,04 0,03 0,02 0,02 0,00 0,00 0,01 0,00
CaO 0,24 0,12 0,02 0,03 0,03 0,06 0,07 0,04 0,01 0,02
MgO 0,01 0,00 0,00 0,00 0,02 0,01 0,00 0,01 0,03 0,02
MnO 0,09 0,03 0,05 0,05 0,04 0,03 0,05 11,02 9,19 7,42
FeOr 8,98 8,54 8,30 5,81 6,40 4,01 0,90 35,11 37,41 38,48
ZnO 0,10 0,00 0,04 0,00 0,00 0,00 0,00 0,00 0,02 0,03
) 100,95 | 100,23 99,55 99,83 100,04 | 100,67 | 101,27 | 101,43 | 100,38 | 101,29
Cmexiomempuuni Koeghiuicnmu
W 0,005 0,003 0,001 0,000 0,001 0,001 0,001 0,000 0,001 0,000
Nb 0,144 0,105 0,064 0,074 0,092 0,075 0,032 0,005 0,004 0,004
Ta 0,097 0,143 0,183 0,076 0,075 0,023 0,003 0,002 0,001 0,000
Ti 0,578 0,585 0,592 0,742 0,718 0,794 0,903 1,024 1,007 1,031
v 0,015 0,015 0,015 0,017 0,016 0,024 0,027 0,000 0,000 0,000
Cr 0,000 0,000 0,002 0,001 0,000 0,005 0,003 0,001 0,000 0,001
Zr 0,001 0,001 0,001 0,000 0,000 0,001 0,000 0,000 0,000 0,000
Sn 0,025 0,019 0,013 0,011 0,010 0,026 0,020 0,000 0,000 0,000
Sc 0,001 0,001 0,001 0,000 0,000 0,000 0,000 0,000 0,000 0,000
Ca 0,004 0,002 0,000 0,001 0,000 0,001 0,001 0,001 0,000 0,001
Mg 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,001 0,001
Mn 0,001 0,000 0,001 0,001 0,001 0,000 0,001 0,233 0,196 0,157
Fe 0,127 0,126 0,127 0,077 0,085 0,049 0,010 0,734 0,789 0,804
Zn 0,001 0,000 0,001 0,000 0,000 0,000 0,000 0,000 0,000 0,001
) 1,0 1,0 1,0 1,0 1,0 1,0 1,0 2,0 2,0 2,0
Mn/(Mn + Fe) | 0,010 0,004 0,006 0,009 0,006 0,007 0,048 0,241 0,199 0,163
Ta/(Ta + Nb) 0,402 0,578 0,742 0,507 0,449 0,234 0,074 0,273 0,242 0,106
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BHUX €JIEMEHTiB 3a(hiKCOBAHO MiABUILEHUI BMIiCT
TiO, (2,93—4,74 mac. %), WO, (0,53 mac. %, B
peKpHCcTaIizoBaHuX 3epHax 2,15—2,65 mac. %,
(Tabn. 1, an. 3), SnO, (<1,04 mac. %), BmicT iH-
LIMX €JIEMEHTIB JOMIIIIOK HU3bKUIA Ta MepeBax-
Ho Hmxue <0,4 mac. % (ta6i. 1).

DdepoTaHTaTIT y BUNTISAII KCEHOMOP(MHUX pe-
JIKTIB y 3pocTaHHi 3 ikciomtomM Ta Nb-pyTrioMm
(puc. 2, ¢) €, 0UeBUIHO, BTOPUHHUM MiHEPAJIOM,
110 chopMyBaBCsl BHACTIAOK pO3Maay NepBUHHO-
ro epokoyMOiTy. DepoTaHTaIIIT YTBOPIOE CBITIIi
ninstHky 3 BimHoteHHssmu Ta/(Ta + Nb) — 0,50—
0,51, mo, (akTUIHO, € TPOMIKHUM 10 (epo-
komymb6ity Ta Mn/(Mn + Fe) (0,25—0,27), 1o €
JIENI0 BUIIIUM HiX Y (pepokoymoiTax (puc.3). s
(bepoTaHTaJIITy TAKOXK XapaKTepPHUA MiABUILICHUI
BmicT SnO, (110 2,25 mac. %), TiO, (110 5,4 mac. %),
W (6m3pko 1.7 mac. %), Ta BmicT Sc,O, (Tabm. 1).
Bxomxennsa Ti Ta W B cTpyKTypy (DepOKOTyMOiTy
Ta (bepOTAHTAJITY peasli3yeThCs 3a reTepoBaJICHT-
Holo cxeMolo isomopdizmy (Nb, Ta)™ W Ti*" .

Ti-ikciomit (Tal,27Nb0’75Ti0153Sn(mWO’O 4)2’86
(Feo’gsan)L1 ,O, — 1Ie KceHOMOpP(DHI 3epHa y py-
TUJIOBi MaTpulli po3mipoM 10—15 MM (puc. 2,
¢). IkcioniT € BTOpuHHUM MiHepaioM, siKuit chop-
MyBaBCsl 3aBISIKU po3nany ¢pepoKomymoiTy. 3a Xi-
MIYHKM CKJIaJIOM JOCUTb OXHOPiaHuMiA, BMicT TiO,
nocsirae 10,76 mac. %, BigHowmeHHsamu Ta/(Ta +
Nb) — 0,61—0,65 (3pinka 0,18) Ta Mn/(Mn +

Ta6auus 3. XiMiuHuii CK1a HirepuTiB

Fe) — 0,23 6nusbkuii 1o BoraeHity (puc. 3). Cepen
enemenTiB-nomimok € WO, (<1,94), SnO, (<6,56),
BMICT iHIIIUX JOMIIIIOK HU3bKUI (Ta0I. 1).

Ta-Nb pytun mae myxe MIiHIMBUI XiMiYHUWIA
cKJI1aa. YMOBHO Lii pyTUJIA MOXKHA PO3ILTUTH HA TPU
tinu (tabn. 2). Pyrun-1((Ta,  \Nbg | Ti) | Fe ),0,)
TabnuryacToi popmu (puc. 2, a) 3 UiTKO BHUpa-
KEHVMMH CTPYKTypaMHd pO3Mamny, MpPOSIBICHUMU
y pi3HUX 3a GopMOoI0 JTaMessax posnany. OcTtaHHi
(bopMYIOTBCST CKEIEeTO- i KpallJIeBUIHUMU 3pOCT-
KamMu Kacuteputy, pytwiy-II 3 HM3bKUM BMic-
toM Ta + Nb, Ta, oueBUAHO, APiIOHMMU 3epHa-
MM KOJIyMOIiTy Ta TaHTamTy (puc. 2, d). Pyrun-11
((TawaO,OSTiOSWFeO’11)204) dopmye pu3MaTHUUHI
3epHa po3Mipom O61u3bko 0,5 MM, 3 cllabKo BU-
PaXEHOI BHYTPIIIHBOIO 30HAJBHICTIO (puC. 2,
2). Pytun-III — onHa 3 KiHLeBuX (a3 posnamy
pytuny-1 ((Tao’O3Nb0’03V0’03TiO,9FeO’1)20 ,)> 4acTo He-
OIHOPIIHOI BHYTPILIIHbOI OYI0BU, 3 YMCIAEHHUMU
BKJIIOYEHHSIMU APIOHOTO KACUTEPUTY, iKCiOJMiTYy,
KOJIyMOIT-TaHTAJIITiB, MOAECKYAN PEKPUCTAITiZ0Ba-
HMI y BUIUISII ApiOHUX 3epeH (puc. 2, 6—d). 3Ha-
yeHHs Ta/(Ta + Nb) 3MmeHIyeTbes Bin pyTuy-1
1o pyruny-111 3 0,74 no 0,07 BinnoBigHO (Ta01. 2,
puc. 3). Cepe/t TOMIIIIKOBMX KOMIIOHEHTIB — SnO,
(0,16—4,4 mac. %), WO, (<0,73, noKanbHO 10
1,12 mac. %) Ta V,0, (1,07—2,52 mac. %).

Inmemenit (Nb, Ti (Mno’19Fe0’78)0,%03

i A 0,004 1,025)1,03
Yy BUIJISIIL APiOHUX MPU3MAaTUYHUX 3€peH 3Ha-

Howmep ananisy Howmep ananizy
KommnoneHt Kommnonent
1 2 3 1 2 3

WO, 0,12 0,14 0,00 W 0,023 0,026 0,000
Nb,O, 0,47 0,28 0,40 Si 0,277 0,138 0,221
Ta,0, 1,04 0,56 0,74 Sn 6,954 6,788 6,257
SiO, 0,37 0,19 0,30 Al 46,937 47,246 47,117
TiO2 2,30 2,71 3,58 \% 0,033 0,030 0,010
SnO2 23,14 22,80 21,10 Cr 0,021 0,027 0,036
ALO, 52,83 53,68 53,75 Ti 1,305 1,523 2,000
V,0, 0,05 0,05 0,02 Nb 0,161 0,096 0,136
Cr,0, 0,04 0,05 0,06 Ta 0,214 0,114 0,149
CaO 0,05 0,08 0,08 Ca 0,040 0,060 0,061
MgO 0,58 0,60 0,66 Mg 0,655 0,669 0,726
MnO 0,24 0,23 0,23 Mn 0,155 0,144 0,147
FeOt 7,92 7,76 7,69 Fe 4,990 4,845 4,782
ZnO 6,10 6,25 6,49 Zn 3,819 3,876 4,004
Na,O 0,29 0,29 0,25 Na 0,417 0,418 0,355
H,0* 1,19 1,20 1,21

z 95,74 96,86 96,54 > KaTioHiB 66,0 66,0 66,0

IIpumimia: * H,0 — pospaxopaHa 3 crexiomerpii (OH = 6).
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xoauThesl Ha nepudepii Ta-Nb pyTunis, ado €
MaTPUKCOM JJIS1 HUX. 3a XiMiYHUM CKJIaJIOM O/I-
HopigHuii, Mictuthb 10 11,02 mac. % MnO, cyma
Ta,0,+Nb,0.<0,65 mac. % (puc. 2, 0, 3, Tabu. 1).

Kacuteputr € nmommpeHuM MiHepajoMm, IO
dopmye kceHoMOp(hHi 3epHa po3MipoM <100 MKM
OMHOPIAHUN 3a XiMIYHUM cKJIaaoMm (puc. 2, e).
Cepen eeMeHTIB-IOMIIIOK y He3HAYHIN Killb-
xocri € TiO, (1,72 mac. %), Ta,0, <0,78 mac. %,
Nb nepeBaxto <0,2 mac. % (Ta/(Ta + Nb) —
0,48—0,77) (Tabm. 1).

Minepaiu acomianii. Oxpim Ta-Nb oxcu-
JIiB TAaKOX HassBHUN CBITJIO-KOPUYHEBUIA Hire-
PUT — YTBOPIOE NOCUTH imioMopHi, rekcaro-
HaJlbHi 3epHa 1o 1—2 MMm. Hirepur 3a xiMivHUM
CKJIaJIOM, BiIMOBiTHO 10 YNHHOI HOMEHKJIATypU
[9], HanexuThb K0 depoHireputy TUIry 6N6S i €
JIy>Ke HEOTHOPIZHUM Ta crieln@iyHIM 3a BMic-
TOM JOMIILIKOBUX KOMITOHEHTIB (Taou. 3). Ko-
smBannsa Bmicty TiO, (2,3—3,8 mac. %), Ta,0,
(0,42—1,04 mac. %) ta Nb,0, (<0,57 mac. %)
3YMOBJIIOIOTh BHYTPIIIIHIO 30HAJIBHY OYIOBY.
Kpim Toro, 3a ¢ikcoBaHO He3HAuHi AePIilUT
cymu Fe, Mn, Zn, Mg ta Hapmiiok SnO,.

JocuTh TIOIIMPEHNIA TEeMHO-3eJIeHNIA TypMa-
JIiH, 110 3a XiMiYHMM CKJIaJIOM BifITOBiAA€ APaBiTYy,
Ma€ BUIOBXECHO-TIPU3MATIIHY (hOpPMY, PO3MipOM
0,1—0,5 mm. BuyTpimmHs OymoBa XapaKTepu3y-
€TBHCSI HEUITKOIO KOHILIEHTPUYHOIO 30HAJIBHICTIO.
TumnoBuM € OJ1aKUTHO-3eJIeHUI (hTOopanaTUT po3-
MipoM J0 1 cM, o mMictuTh 6am3bKo 1,0 Mac. %
MnO, a TakOX aIrmaTUT TaKoX ApiOHI KceHOMOP(d-
Hi BKJIIOUEHHST KCEHOTUMY Ta MOHALIUTY.

OOpoBOpeHHsA Ta BMCHOBKH. YIIepIlle ITOKa-
3aHO OCOOJMBOCTI XiMmiuHoro ckiamy Ta-Nb-
Sn okcupaiB y crneum@idyHOMY TaHTaJI-HioOil
BMICHOMY IIeTMaTUTi, BUSIBIEHOMY VY MexXax
MiBHIYHO-3aXigHOTO oOpamiyieHHs1 JIMIMHS3b-
koro macuBy. MepokoayMOiT Ta Nb-pytui-I €
MEePBUHHUMU MarMaTUYHAMU MiHepajlaMu, SIKi
OiAIsATaIv 3HAYHUM TigpoTepMaJbHUM 3MiHaM.
Tak, mig BIJIMBOM TigpOTEepMalIbHOTO (DIIIOify,
NepBUHHMI pyTHiI-1 po3IaBcst Ha CKeJIeTOBUAHI
3pOCTKM BTOPUHHOIO KacUTEPUTY (KOJIyMOIT-
TaHTAJITY?, pO3Mip MEHIIIE 33 JTOKAJTbHICTh 30H-
ny) Ta pyrwiy-II1 3i 3HaUHO HIKYMM BMiCTOM
Nb ta Ta. MoxeMo nepeadayuTH, IO Ha KiH-
LIEBOMY €Talli PO3Iany YTBOPIOEThCS SIK Malike
YUCTUI PYTUJI 3 AyXXKe HU3bKAM BMIiCTOM JOMi-
110K, TaK i MAHTaHBMICHUMM UJIbMEHIT. YHACIig0K
posmnany Fe-konymoiTy popMy€eThbesl BTOpUHHU
Ti-ikcionit, Nb-pytun-III, xkacuteput. Yacto

BHYTPILLIHS 30HAJIbHICTh (DePOKOIYMOITY CUJIb-
HO 3aTylllOBaHa ITi3HIILIOK peKpuCTali3alli€ro,
MPOSIBICHOIO Y BUIJISIAI HEOAHOPIAHOI TISIMUC-
TOI 30HAJILHOCTI a00 IpiOHMX MPOKWIIKIB, IO
3pi3aloTh MEPBUHHY 30HAJIBHICTE (pHC. 2, 0).

IToniOHi nepeTBOpPEHHSI MEPBUHHUX TAHTAJIO-
HioOAaTiB OMMCcaHi B TPaHITHUX TTerMaTUTax ce-
pel MpallliBCbKOro TUITY T'PaHiTiB adbHiliCbKOTO
yacy [15], mermatutax McGuire [13], B i1bMeHO-
pytunax pynonposisy Moctosuii [1] Ta y 30Hi
€HIOKOHTAKTY MiX JiTIEBUMU MerMaTUTaMu Ta
aMm@idonitamu CTaHKYBaTCKOIO pPOJOBHILA Ji-
Tito (HeoIryOJIiKoBaHi AJaHi aBTOPIB).

IMonpu cyTTEBI TEpPETBOPEHHSI TEPBUHHUX
Ta-Nb miHepastiB ixHi TTOYaTKOBI XiMidHi 0COO-
JIMBOCTI Bce X 30epiratoThbest. OTKe, TakKi XiMiuHi
ocobauBocTi Ta-Nb acouialii sIK OibLIMIA BMIiCT
(Ti, Nb), Hix Ta, cradbko Bupaxeni Ta/(Ta + Nb)
Ta Mn/(Mn + Fe) TpeHau B NepBUHHUX KOJIyM-
0iTax, cBigyaThb MPO AOBOJIi HU3LKMUII piBEHb
¢pakuioHyBaHHS nermatuToBoro Tija [10], 1o
TaKOX MiATBEPIKYEThCS BiACYTHICTIO BHYTPIllI-
HbOI MErMaTUTOBOI 30HabHOCTI. IIpouecu pos-
nany nepBuHHMUX Ta-Nb MiHepaiB MOXYTh OyTH
COPUYMHEHI K CYOCONIMYCHUMU TEPETBOPEH-
HSIMM, TaK i MpoliecaMu rpeiseHizarlii. 3a ximiu-
HUM ckJagoM, Fe-konyM0iTu € MomiOHUMM [10
KOJIyMOITIB i3 JIITIEBUX POAOBULL i PYAOIPOSIBIB
CrankyBarcbke, Hagis Ta Tanumubke.

Kacutepur y gociigmkeHoMy MerMaTuTi € JOCUTb
MOLIMPEHUM MiHEpaIoM, a BMICT SnO, neMoHc-
TpYy€E MOCTYIIOBE 3pOCTaHHS Bif Fe-koiymoiTy 10
KiHLIEBUX MPOAYKTiB po3nany. [TinBuilieHHsT poti
Sn Ha KiHLeBilt cTafgii Kpuctaiizaiii Ta popmy-
BaHHS KACUTEPUTY SIK HAWMMi3HIILIOro MiHepay €
JIOCUTD 100pe BiToMKUM (DaKTOM B OITyO1iKOBaHii
mitepatypi [10, 12]. Takox TpuBepTac yBary mo-
MiTHuiA BMicT V,0, B Nb-pyTuiax, 1o, o4eBUIHO,
BiII3epKalloe KOHTaMiHallil0 BMiCHMX aMi0oJTi-
TiB IEPBUHHMM IIETMATUTOBUM PO3ILIABOM.

3a MiHepaJoriYHMMHM O3HaKaMu OMNUCaHUM
nerMaTUT € TUIIOBUM piakicHomeTaneBuM Ta-
Nb nmermaTuTOoM Ta OJHO3HAYHO MOTPEOYE TO-
IajpIIMX JOcCTimKeHb. Ha gaHuii MOMEHT 10-
CUTh CKJIAMHO YiTKO BU3HAYMTU MOTO ITpHHAa-
JIEXXHICTB IO Cy9acHOI Kitacudikallii rpaHiTHUX
nermMatuTiB [11], omHAaK HaWBipOTigHIIIOW €
oro HajexHicTh 10 LST poauHu, xoua 3Mila-
Huii Tunt (NYF + LST) He BuxitodeHo. PizHo-
MaHiTHi nmerMatutu 3 Ta-Nb MiHepanizalieto
CTaHKyBaTCHLKOTO PYTHOTO MOJS paHile Oyyo
BimHeceHo no LST poaunu [1].
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Ta-Nb MINERALIZATION IN RARE-METAL PEGMATITE
FROM NORTH-WESTERN FRAME OF LYPNIAZHKA GRANITE-MIGMATITE STRUCTURE

The three type of rare-metal pegmatites are know in Stankuvatske ore field (Ingul megablock, the Ukraianian Shield), such as:
Li-bearing, Bi-As-U and Ta-Nb pegmatites. For the first time Ta-Nb mineralisation from Ta-Nb bearing albite-K-Feldspar
rare metal pegmatite have been described. Investigated pegmatite is located on the Norh-West frame of the Lypnazky granite-
migmatite massive among hosted amphibolites. Rare-metal pegmatite doesn’t have obvious zonality and consist of alkaline
feldspar, biotite, muscovite, dark to black colour quartz, blue-greenish apatite, nigerite, gachnite, tourmaline, monazite.
The primary ferrocolumbite and Nb-rutile-II have undergone strong hydrothermal alteration. Thus primary rutile-11
decomposed with formation of skeletal intergrowths of secondary cassiterite and rutile-I111 with a much lower volume of Nb
and Ta under the influence of hydrothermal fluid. Primary homogenous Nb-rutile-I1 (Nb,O,+Ta,O, from 33,5 to 42,9 wt.%)
exsolved a fine trellis-like pattern and lamellar of Nb-pure rutile-I11, cassiterite and Mn-rich ilmenite. The Nb-rutile-II is
occurred in tabular grains with unclear internal zonation. Primary ferrcolumbite breakdown to Ti-ixiolite and Nb-rutile-III.
Primary oscillatory zonality is transformed into irregularly patchy and veinlety. Recrystallized ferrotantalite is secondary and
uncommon mineral. Ferrocolumbite contains 2.93 to 4.74 wt.%TiO,, and titanian ixiolite 7,33-10,76 wt.%. The (Ti,Nb)>Ta
mineral assemblages, and compositional trend of columbite with very low Ta/(Ta+Nb) and Mn/ (Mn+Fe) imply a general
low level of fractionation in comparison with typical beryl-columbite rare-metal pegmatites.

Keywords: ferrocolumbite, tantalite, titanian ixiolite, rutile, ilmenite, cassiterite, nigerite, exsolution, rare-metal granite peg-
matite, Ingul Domen, Ukrainian Shield.
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