VK 551.1/4(5-015+517.3)
BBK 26.3(2Poc-16+3MoH)
I'354
VTBep&ISHO K IIEYaTH YUYEHBIM COBETOM
DeIepalsHOrO TOCYIAPCTBEHHOI0 GI0KETHOTO YUPEKICHUS HayKH
«[eonoruyeckuit HHCTUTYT CHOUpCKOTO OTOeNeHus Poccuiickoii akaieMHuu HayK»

Cbopruk pa3MenieH B cucteme PHHIT
Ha mwiatdopMe Hayuroii snexTpoHHoM 6ubamuoreku eLibrary.ru

PenenzenTrr:
b. b. JJTamauHOB, KaHI. reoll.-MHHepall. Hayk, Bell. Hayd. cotp. [HH CO PAH,
B. B. XaxuHoB, I-p XHM. HayK, Ipodeccop, npopekrop no HAP BI'Y

PenakimoHHas Komerus
H. B. I'opouerxo, aneH-koppectioHneHT PAH (mpencenareis nporpasMHEOro KOMHTETa)
A. A Huiearxos, IOKTOP Te0.-MHHepall. HayK (Mpeacenarens OPrKOMHTETa)
E. B. Kucnos, Kag1. Te0JL.-MUHEpall. HayK (3aM. IpeIceaaTeNs OprkoMuTeTa) (0T, pel.)

OTBETCTBEHHEIE 3@ BBITYCK
E. B. Bacunvesa, KaH. Te0J.-MHHEPAL. HAYK
JI. P. [Juiovinosa, KaHI. T€OJ.-MHHepall. HayK

Kondepenms nposonutes rpu GpuHAHCOBOM MOLIEPKKE
Poccuiickoro gonna bynnamMeHTanbHBIX Mecnenosanuii (poekt Ne 18-05-20059 r).

Texcm newamaemcs 6 aMoOpPCKo pedaKyuu

I' 354 T'eonunamMuka u MuHeparenus CesepHoii u IlenTpansHoii Asun: Matepuansl V Beepoccniickoi
HAY4HO-IIPAKTHYECKOH KOH(EpeHIMH, TIOCBSIIeHHOW 45-meturo  ['eosormyeckoro HMHCTHTYTZ
CO PAH/ ots. pen. E. B. Kucnos. — VYnasv-VYu3: HsnarenscTtBo BypsTCcKOro rocyHHBEpCHTETZ.
2018. — 420 c. ISBN 978-5-9793-1242-2
B marepmanel V Beepoccuiickoit HayuHO-IpaKTHIecKoM KoH(epeHIMH «I'e0IHHAMMKa U MUHEpareH:us
CeBepHoﬁ H HeHTpaJIBHOfI A3HH» BOILIH JOKJaAbl, TIOCBAMICHHBIC pPAa3JIMYHBIM aCTCKTaM TI'COJIHHaMHKI.
MHHCpAarcHuM, MarMaTusMa, a TakKKe ITHHAaMHKE IPUPOJIHBIX H TCXHOTCHHBIX CHCTEM, pyHHOﬁ reodgmm(e.
CEHCMOTEKTOHHMKE, TEOJIOTMH O0CaJO4YHEIX 0acceMHOB, W3MEHEHHIO OKPYXKAIOINeH cpeasl M KIMMAara:
HIPOIe0IOTHH, PUPOTHOTEXHOIEHHEIM CHCTEMaM TOPHOPYIHBIX TEPPUTOPUNA; T€03KOIOTHH, aHATHTHIECKHM
MCTOOaM.

M3nanme GyaeT HOJIE3HO IIMPOKOMY KPYIY CIELHAHCTOB, CTYLSHTOB, MarHCTPaHTOB H aCIUpaHTOB.
3aHMMAROIIHXCS Pa3TUYHEIME Te0IOTMUSCKUMHE MpobieMamy.

Geodynamics and Metallogeny of North and Central Asia: Proceedings of the V® All-Russian
scientific-practical conference dedicated to the 45 anniversary of the Geological Institute, SB RAS /
Resp. ed. E. V. Kislov. — Ulan-Ude: Buryat State University Publishing Department, 2018. — 420 p.
ISBN 978-5-9793-1242-2

Proceedings of V® All-Russian scientific-practical conference «Geodynamics and metallogeny of North
and Central Asia» include presentations on various aspects of geodynamics, minerageny, magmatism, and
dynamics of natural and anthropogenic systems, ore geophysics, seismotectonics, geology of sedimentary basins,
environmental change and climate: hyvdrogeology, natural and technogenic systems of the mining areas; geo-
ecology, analytical methods.

The edition will be useful for a2 wide range of specialists, students, graduate and postgraduate students
involved in various geological problems.

VIIK 551.1/4(5-015+517.3)
BBK 26.3(2Poc-16+5Mon)

ISBN 978-5-9793-1242-2 © I'eonormueckuit nuacTuTyT CO PAH, 2018




MuBepa/ibl aMA30HHTOBBIX FPaHUTOB TyPruHCcKoro Mmaccusa (Bocrounoe 3abalikanne)
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Omucana aKleccopHas M pylHas MHHepaTH3alys JUTHHA-QTOPUCTHIX aMa3OHUTOBBIX IDAHHUTOB TypruHCKOTO
waccuBa (BocTounoe 3abaiikanse), npencTasnennas Ta-Nb (Sn) — KOITyMOUTOM, (heprycOHATOM, (WIBMEHO)PYTHIIOM;
MEHepaTaMHF PeJIKEX 3eMeNb — (GIoonepuToM, $p1op- 1 drop-dpochokapGoratamu, Y-REE GmooputoM; KacCHTEPUTOM.

K.TI04eBble CJIOBA: aMA3OHUTORbIE TPAHNMTEL, MAHEPAThl PEKAX META/UIOB ¥ PEIKUX 3eMenb; BoctouHoe 3a-
falikanse.

Minerals from amazonite granites og Turgin massif (Eastern Transbaikalia)
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The article describes accessory and ore mineralization of lithium-fluoric amazonite granites of the Turgin Massif
(Eastern Transbaikalia), represented by Ta-Nb (Sn) minerals — columbite, fergusonite, (ilmeno) rutile; REE minerals
— fluocerite, fluorine and fluorine-phosphate carbonates, Y-REE fluorite; cassiterite.

Keywords: Amazonite granites; minerals of rare metals and REE; Eastern Transbaikalia.

B craThe PacCMOTPEHBI Pe3yJIbTATHL M3yUeHUs JIMTUA-GTOPHUCTEIX aMA3OHUTOBBIX TPAHUTOR CIIONKHO-
noctpoenHoro Typrusckoro Maccuba. TypriuHCKUN MaCCUB PAaCIIONOXCH B Bocrourom 3abatikanbe B I'azu-
MypO-ApPIyHCKo# CTpYKTypHO-()OPMAIMOHHOH 30He. MaccuB cliaratoT MOPOABI ABYX KOMIUICKCOE: MAXTa-
MHHCKOTO (MOHIIOIHOPHUT-TPAHOAMOPUT-TPAHHTOBOTO) U KYKY/Ibfeiickoro (rpaHHT-IeHKOr PAHUTOBOTO),
IPUCYTCTBYIOT aMa30HHTOBBIE TPAHHMTBHI, PACCMATPHBAEMBIE KAK CaMBbIe TO3JAHME NPOU3BO/HEIC i depen-
[MAIIAK TPAaHUTHBIX MarM.

ITpenumecTBeHHNKaMHU [1-4] oTMeyacTes IPOMBILILICHHAS Ge3pyIHOCTh aMAa3OHHUTOBBIX FpaHUTOB Typ-
[MHCKOrO MACCMRA, HO 3TO CPABHUTEIIHHO € IIPOYKTUBHOM MUHEPATM3ALMEH, XapaKTePHOH /Ul aMasOHUTO-
BBIX IPaHATOB OPIIOBCKOrO B DTHIKMHCKOIO MACCHBOB, PAasBHTHIX B OTOH e 30HE. TeMm He MeHee, TO3JHUE
muddepeHmMaTs! KyKyIb0eHcKoro KoMILIeKca H3yUeHHBIE HAMH PasBUTLIC B MPEIENax Typrusckoro Maccu-
Ba TAKKe HECYT PYIHYIO MAHEPAIU3AIMIO, XOTS U B CYIIECTBEHHO MEHBIIMX Mmacirabax.

Ham¥u IpOBOHITHCH MUKPO3OH/IOBbIE MCCTIeI0BaHHS TIOPO00OPA3YIONIMX 1 AKIIECCOPHBIX MHHEPAJIOB
B UM PAH, r. YepHOrosioBka (JIEKTPOHHBIC CKAHUPYIOUIHE MUKPOCKOIIBI Tescan VEGA TS 5130MM un
CamScan MV2300 ¢ EDS u WDS crexrpomerpamu Oxford Instruments). Mccrnenosammcs obpasibl KoJi-
JIEKIUH, paHee coOpaHHOM MPHU yYacTHUM aBTOPOB B XOIC pccnenoBanuil 3Toro peruona (2002-2008 rr.) B
pamkax Hay4Ho# mikonsl I'. I1. 3apaiickoro.

H3yueHikie aMa30HATOBBIE TPAHUTHL TYPrUHCKOro Maccuea (naiika, r. Kamerucras, «/pKunOKaHCKAR
BBIXO/») TIPEICTABICHBI MENKO-TOHKO3ePHUCTHIMH, MACCHBHBIMH IIOPOAaMHU cepoBaTo-6eJ10ro 1BeTa ¢ roiy-
6OBATBIM OTTCHKOM — aMA30HHTOBBIMH TpanmTaMu. [Tl MEKPOCKONOM Hal/II0JaloTCsA IPAHATOBBIC MUKPO-
CTPYKTYPbI ¥ Pa3BUTHE albOUTU3aIMH (IUTACTHYATOTO U MaXMaTHOro ajipOura). TeMHOIBETHRIE MUHEPAJIBI
(1-5 06.%) npencTaBlieHs! croaMu (Kak MpaBiiio, dropconepxkamumu) — Li-Fe MycKOBUTOM, HMHHBAIIb-
TUTOM M Fe-TIOJMITHTHOHATOM (Kak MPaBHIIO, Takke C HEOOMBIINMHU CONCPKAHUAMH Maprasiia), TaKxKe H3-
pellka BCTPEUAKOTCS arperarhl SPO3UTa M IFOMOOSPO3HTa B crexsionofodusix Al-Si arperarax. Ilo merpo-
XHMHM AMa30HMTOBBIE IPAHATHI IEOUHbIE BHICOKOKATMEBBIE TOPO/BL: (B mac.%) SiO; 73, Na,O+K,0) 10,
ASI 0.87, auskoturanrctsie (0.01), auskomarsesuanpabie (0.1). Conepxanue P33 HeBbicOKO€, IIPY POBHBIX
«Tieyaxy» HaGmromaercs riyOokuil eBporenblii MuaEMyM. Ha MyIBTHIIEMEHTHBIX HarpaMMax Habmona-
eTcst peodnanaHue KPYIHOMOHHBIX dJIEMEHTOB Ha/l BRICOKO3ApAIHBIMY, C PE3KMMH MUHAMYMaMH Ti, P.
HaMH ycTaHOBIIEHO, YTO aMa3OHUTOBLIC TPAaHMTHI TyprHHCKOro MaccuBa (xykynb0Oeiickuii komruieke) dop-
muposanuchk 152 muH et Hazan (U-Pb, SIMS), mpoTonuT aMa3oHHTOBBIX IPaHUTOB monomoit (Tpme 0.79—
0.53 MuIp/ JieT.) ¥ MaHTHIHBIH (Eu(t) +4.6 — +9.2) 110 IPOHUCXOXKICHHIO [5].
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B nopoze Hapsmy ¢ MUHEpalaMu IPaHATHON MaTPUILIbI (Kfs+Ab+Q) pa3BUTHI pasMYHBIC CIHO/IBI 0T
wvekopura (Li-F-Fe COZIepIKAIIIEro) /0 IIMHHBANBIUTA 1 TIOMMIUTHOHNTA. BerpevaroTces po3eTKH Apo3UTa U
~soMmGosposura (puc. 1, a), dopMupyrOIIHECs, BEPOSTHO, TIPH pa3sIoEeHUH TaICHUTA, oOpazsyiomerocs B

12010 o4Uepenn IIpH BBIZEJICHAN CBHUHIIA M3 aMa30HHTA.

Prc. 1. AKIeCCOPHBIE MUHEpAIIEl IPAHUTONTIOB: a) IWIFOMOOAPO3NT B crexnonono6Hoit Al-Si daze; (6) peprycoHHT B
mpKOHe; (B) CPOCTOK 30HAITBHOTO Th-IMpKOHa ¢ PO3ETKOH komymbura; (r) TAHTATOKOIYMOUT; (1) BEICOKOHHOGHEBBIE
2TOBOCOIEPIKAIINE PYTHIIBL (e) drop-REE dazer — dmoonepur Feer, Y-REE cofeparuii paroopuT.

; AKIleccOpHbIe MUHEpAITBI JOCTATOHO pasHOOOpa3HbL. Hambosee pacpoCTPaHEH HUPKOH, IIPEICTaB-
' ~eHHBIH MAMOMOPGHBIMH, XOPOIIO OrpaHeHHBIMHY, 324acTyi0 30HATBHBIMA KpHCTaJIaMH 10 500 mxM, pU
~TOM BHYTpEHHHE 30HBI 0OBIMHO XApPaKTEPH3YIOTCs CHIIBHO MIPATHPOBAHHBIM WM METAMUKTHBIM cocTos-
‘ crreM. VIHOT/IA IMPKOH COAEPIKAT BKIFOUEHM TOPHTA, docdaros TOpHs, MOHAIMTA 1 KceHOTHUMA, PTOpPKApP-
SOHATOB PE/IKUX 3€Mellb, arnaThra. B cpocTKax ¢ MUPKOHOM — depryconmT (Peaxo, puc.1, 6), KOIyMOUTHI
puc.1, B). XuMUYECKA LMPKOH (ManoM3MeHHbIE 30HBI) XapakTepusyeIc HOCTOSTHHBIMY 3HAYNTEIbHRIMA
1 npuMecsivi radums (OT 1-1.5 % HfO, 1o 6.5) u ypa#na (1 5.2.5 % UOs 10 5.5), B MeHbLUeH CTENICHH TOPH
“ sauactyio Th rer, pexxo 10 1.9 % T hO).

HanGo bl HHTEPEC IPEICTABISIOT MUHEPAJIBL HuoGHs M TaHTana, a TAaKKe OJIOBA, TOCICHHUC
npeICTaBICHBI PEIKHM METIKHAM (mo 20 MK) GecripEMECHBIM KACCHTEPHTOM, a TAKXKe IPUMECHIO 010Ba B Py
tanax (zo 1.3 % SnOz). Ta-Nb MuHepanu3aiys MpeicTaBIcHa IOCTATOYHO HACTO BCTPEHAFOLMMES KOy M-
AHTOM C pasMepaMu poigenenni 1o 100 MM (puc.1, 1). Kak npasuio, 310 KOMyMOMT ¢ y4acTUeM Mn-
£OMITOHEHTHL (B CpeAHEM Fe:Mn=5). Conepanus TaHTala BapsUpyioT OT 1.5 % 1o 6-9 % TaOs, uHOT 1A B
xpaeBbIX 30HAX KM IUTACTHHKAX nocturas 21 % TaxOs. JpyruM KOHIIEHTPATOPOM HHOOUS CITYKHUT depry-
connut (puc. 1 §), OOBIMHO € HPHMECHIO Nd+Gd+Dy — no 24 % TR:0s 1 1o 9 % ThO,+UQ3). OnHako, 1a-
“TOTA €ro BCTPEeYAeMOCTH HAMHOIO MEHBIIE, HeM konymGura. Tawke JOCTATOYHO Gomplias Aoyt HUOOH
cocpenoToueHa B PyTHIax, 9acTo BCTpEUAROLIMXCs B popMe Urofiok 10 100-120 MKM B CIIOIMCTBIX arpera-
Tax MEXTy UeITyHKamu CIIOJIb (puc.1, ). Coneprranus HroGms B HUX pocturaor 10-12 % Nb,Os, TanTal,
xaK IPaBUJIO, HIDKE 110pora o6Hapyxenus EDS, 01080 BCTpeUaeTcs: CIIopaiuieCkH 1 nocturaer 1.2m1.3 %
SnO,. Beuay MOCTOAHHO MPUCYTCTBUS npUMecH Kenesa 10 35 % FeO BO3MOKHO 3TO MEPEXOHBIC PasHO-
CTH K WIIBMEHOPYTHITY.

JlocTaTo4HO GONBINOE KOTHECTBO (a3 TpeCTABICHO MUHEpAIaMH pelKuX 3eMelb, Kak IpaBuwio, B

79




dopme coemumenHii ¢ dropoM # pocdopom. BeTpedeHo HeGomBIIOS KOTUIECTBO MOHALMTA (3avacTyio ¢
OYeHB BHICOKMMHM COAEPKAHUAMHU Topus 10 15 % 1 ypaHa U BIUIOTH A0 MOSBJICHUS PaAAOTCHHOTO (?) cBuH-
na), kcenotuma (¢ npumecsmu Dy u Gd), onHako, OCHOBHYIO POJIb UIPArOT dmoonepur-(Ce) (B HEKOTOPBIX
cayuasx ¢ mpeoGnaganuem seommMa) (puc.l, e), REE-¢ropkapbonars: (Gactresut u 1p.), Gec— WM Maio-
dropucTsie REE-kap6onatss, REE-pochoxapGonatsl 1 Gocdatsl (0GBMHO TOPHEBEIE). bosIPMIMHCTBO 3THX
a3, VBB, IUIOXO TIOINAIOTCS IMATHOCTHKE HM3-33 MANBIX Pa3MepoB, arperalud B opMe cMecel u meta-
MUKTH3AIHAHA {3-32 GOJIBIIOTO KOJIKMYECTBA TOPUL U ypaHa. BepoaTHO, 3HaYMTEbHAS OIS UTTPUS U JIETKHUX
REE cocpenoToueHa Bo ¢moopute, GOMBIIMHCTBO BEIAENEHUH KoToporo (puc.l, e) comepxut A0 3-5 %
Y203 u 1.5-3 % nerkux TR20s. :

Cpeli IpOYHX PyIHBIX MUHEPAIIOB ClIeAyeT OTMETHTh TOPHT M KOMIUIEKCHbIE (GOChATE! TOPHS, e/H-
HUYHEIE 3€PHA YPAHUHWUTA ¥ TANeHNUTa, HeOOIBIIOE KOJMYECTBO allaTUTa, PE/IKUE PO3ETKH HATPOJIATA.
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