ISSN 2224-5278 Cepus ceonozuu u mexnudeckux nayx. Ne 2. 2017

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES OF GEOLOGY AND TECHNICAL SCIENCES
ISSN 2224-5278
Volume 2, Number 422 (2017), 37 - 45

A. O. Baisalova', A. V. Dolgopolova®, R. Seltmann?, A. V. Stepanov’, G. K. Bekenova'

'Satpaev institute of geological sciences, Almaty, Kazakhstan,
*Natural History Museum, London, Great Britain.
E-mail: baisalova73@mail.ru

VARIATIONS OF CHEMICAL COMPOSITION OF GAGARINITE
FROM THE VERKHNEE ESPE DEPOSIT,
AS INDICATOR OF MINERAL FORMING CONDITIONS
AND POSITION IN METASOMATIC COLUMN

Abstract. We describe physical and optical properties of gagarinite NaCa(Y,REE)Fs. The chemical composi-
tion of gagarinite from different locations within the Verkhnee Espe rare-metal deposit and from point of minera-
lization of the Zailiisky Alatau (28 analyses) is provided. Due to partial change in the valence of yttrium and REEs,
apfir of the elements was used to quantify concentrations. The even-numbered REEs, including cerium, neodymium,
samarium efc., are constantly present in the composition of gagarinite. From the odd-numbered REESs, praseody-
mium, terbium, holmium efc. were identified. The ratio of FU of yttrium and the sum of FU of rare earths in
gagarinite from different locations were analysed. Variations in the chemical composition of gagarinite allow
estimation of the relative location within the metasomatic column.

Key words: gagarinite, albitite, yttrium, rare-carth element (REE), metasomatic process, chemical composition,
electron-probe analysis.
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BAPUAIIA XUMHNUYECKOI'O COCTABA TATAPUHUTA
BEPXHEDCIIMHCKOI'O MECTOPOXIEHN S, KAK UTHANKATOP
YCJIOBUIA MUHEPAJIOOBPA3OBAHUA U MOJIOKEHUSA
B METACOMATHYECKOM KOJIOHKE

Annoramus. [lano ommcanmne ¢usmueckux u omrmiueckux cpolicte rarapunuta NaCa(Y, REE)F,. Ipusencu
XHMHYECKHH COCTaB TarapUHHTA U3 PA3HBIX MECT BEPXHEICIIMHCKOTO PEAKOMETAIBHOTO MECTOPOKACHHA H TOYKH
MHHEpanm3anun 3auauiickoro Amaray (28 aHaam3oB). B CBfA3H ¢ BO3MOKHOM YaCTHYHON NMEPEMEHOH BAJICHTHOCTH
UTTPHA U APYTUX PEAKO3EMEIBHBIX 3JIEMCHTOB B COCTBE TAaTapHHHUTA AJIS OLCHKU UX KOJTHYCCTBEHHOTO COACPIKAHUS
ucnoab30BaH (hopMmyapHbIH K03 duuuent (PK) snemenToB. B cocTaBe rarapuHuTa IOCTOSHHO IPHCYTCTBYIOT IIPE-
HMYIICCTBCHHO YCTHBIC PCAKO3CMCIBHBIC 3JICMCHTBI: L[epnﬁ, HCOJTHM, czmapnﬁ U Op., U3 HCUCTHBIX BCTPCUCHBI IIpa-
3e0auM, TepOuid, ronsMui U Ap. [IpoaHAIM3HPOBAHO COOTHOLIECHHE (HOPMYILHOTO KOS (HUUHECHTA HTTPUI K CYMME
(opmybHOTO K03((DHIMEHTA PEIKUX 3eMelb rarapuHUTA U3 Pa3HBIX MecT. Ha OCHOBE BapHamui XHMHYECKOTO CO-
CTaBa MHHEPAJA ONPEACIAIOCh €T0 OTHOCHTEILHOE MECTO B COOTBETCTBYFOIIMX METACOMATHUCCKUX KOJOHKAX.

KioueBbie ¢j10Ba: rarapuHuT, anbOUTHT, UTTpUH, P33, MeracoMaTHYeCKui MPOLECC, XUMHYCCKHH COCTAB,
3JCKTPOHHO30HIOBBIN MUKPOAHATIHS.
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H3seecmua Hayuonanvhoti akaoemuu nayk Pecny6nuxu Kasaxcman

TI'arapunnt NaCa(Y,REE)Fs. Crnoxseiii ¢propux peakux 3emens, kaapuust U Harpusi. OOHapyxeH
A.B. CrenmanoBeimM B 1958 1. [1] 1 6611 yciOBHO Ha3BaH HaKaIU(PUTOM 110 COCTaBY, COTNIACHO MMEBIIUMCS
B TO BpeMs IepBEIM aHamu3aM. B 1961 r. mociie yTOYHEHUS XMMHYESCKOTO COCTaBa MUHEPAIT IOIYUIIT CBOE
OKOHYATEIbHOE HA3BAHME B YECTh MEPBOTo JieTunka-kocmonasta f0. C. arapuna.

larapunut, OOUH U3 PaCIPOCTPAHCHHBIX HA MECTOPOXKICHHH MHHEPATOB PEAKHX 3eMEIlb, KOHIICH-
TPUPYET B ceOE 3aMETHYIO OO UTTPUS U peakoseMenpHbIX 3neMeHToB (P33). Munepan Bctpeuaercst B
MErMaTONAHBIX TENAX, B CUIIBHO KaTaK/Ia3uPOBAHHBIX KBAPLEBBIX XKUJIAX, OJOKOBOM MErMATOHUIHOM KBap-
e (pUCYHOK la) M CONMPOBOXKAAIOIMUX €ro aTbOUTHTAX, B METACOMATHYCCKHX IMOPOAAX 3K30KOHTAKTA B
LIIApax | MoJIocax TPaHUTOB, OOOTalICHHBIX PUOCKUTOM, STHPUHOM, SIbIUAUTOM U, J2XKE B «OOBIUHBIX»
aITBOMTH3MPOBAHHEIX IPAHHUTAX, BOIM3H METMATUTOBBIX XK. B mermarutax rarapuHut o6pasyeT IecTH-
rpaHHBIC NMPU3MATHYCCKHE KpUCTAIUTBI (PUCYHOK 10) pasmepom mo 3x15 cm, mpopacraromue KBapi WIH
MOJICBBIC IOTIATEI U POTOBbIC OOMaHKH. B ampOuTHTax OH Hale KCCHOMOP(CH, HO H3PEAKAa BCTPEUAIOTCS
MeNKHe Mpu3Moukh. B MeTacomaruTax o0baHO KceHOMOp(deH. B mermaronaHoM 610KOBOM KBapLe rara-
PHHHUT OOBIYHO PAaCHpEeACETCS BAOIb TPSIMUHHBIX 30H. HecMoTpst Ha nanomopduam ero BbIACICHHH B
OJIOKOBOM KBapIe OYCHP PEAKH (POPMBI C MPABUIPHO OTPAaHCHHBIMU roOBKamMu. OOBIYHO 3TO KIMHOBHI-
Hble Wik QyTIsIpoodpasHbie npu3Mel (pUCYHOK 16), HHOrAa ¢ KBapueBbiMu cepacunukamu. CpaBHUTEIb-
HO XOPOLIO OOpa30BaHHBIC IICCTUTPAHHBIC MPU3MBI C TYMBIMH OWMHPAMHIAMH HA KOHL@AX BCTPCUCHBI
MOKA JTHIIb B OJIOKOBOM MHUKPOKIIUHE.
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Pucynok 1 — CBeTi0-xenToBarhle Y NIMHEHHO-TIPU3MATHYECKHUE KPUCTAILIBI
rarapvHuTa B KBapie (a), IPM3MATUYeCKUM [IeCTUI PAHHBI MOHOKPHCTAILI rarapiHuTa (6). Bobmoit Berxoa. VB. 10%

Figure 1 — Light yellowish elongated-prismatic crystals of gagarinite in quartz (a); prismatic hexahedral single crystal of
gagarinite (b). Great cupol. Magnification 10%

KpucTaniel rarapuHuTa, TakKe KaK M BCCX APYTHX MHUHCPANOB MECTOPOXKACHHUS, OOBIMYHO CHIIBHO
Jc(OpMUPOBAHBI WK PA30PBaHBI MIONICPEUHBIME TPEIIMHAMHU H 3a1c¢ueHsl kBapueM (pucyHok la). Cosep-
MIEHHO JIMIICHHBIE BPOCTKOB KPHCTANIbl rarapuHATa PeAKU. 1o TpeImuHKaM OYCHb YacTo PasBHBAKOTCS
MMHEpaJIbl. GAaCTHE3UT, MOHALUT, KCEHOTHUM, (EPryCOHHT, HTTPOGIIOOPHUT, (IIOOPHUT, LHPKOH (pHCY-
HOK 2) u ap. Bactresur-(Ce) B rarapuHure 4acTo 00pasyeT OOMIBHYIO PABHOMEPHYIO BKPAILUICHHOCTH
MEJIKHUX OKPYIVIBIX 3epeH (PUCYHOK 3).
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A0um b Electron Image 1

Pucynok 2 — B rarapunurte (cepoe) kpucrtauibl 6actHesura-(Ce) (Genoe),
arperathl piooputa (TeMHO-cepoe) U uTTpodaroopuTa (cBeTno-cepoe). BEI-compo

Figure 2 — In gagarinite (gray) crystals of bastnesite- (Ce) (white),
aggregates of fluorite (dark gray) and yttrotluorite (light gray). BEI-compo
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Pucynok 3 — B rarapunuTe (cepoe) KpucTa/libl IUPKOHA (TEMHO-CEpoe), MUKPOBKparienus 6acTHezuTa-(Ce) (Gemnoe).
BEI-compo

Figure 3 — In gagarinite (gray) crystals of zircon (dark gray), microinclusions of bastnesite-(Ce) (white).
BEI-compo

Ller rarapunuTa Oebiii CO ¢1adbIM PO30BATHIM OTTCHKOM, OJHAKO, 34 CUYCT MHOTQYHC/ICHHBIX TOH-
KHX BKJIOUCHUH OACTHE3UTA, CHHXHU3UTA (UTTPOCHHXU3NUTA) H TOHYAMIIHMX MJICHOYHBIX HAJICTOB I'MIPOK-
CHJOB M OKCHIOB JKEJIe3a MO TPELIMHKAM HEPEAKO — XKEATOBAThIH, OypoBaTo-kentroid. [Ipospauen. B cay-
Yyaec HATMYHS MPUMECEH MYTHOBATBHIM, MOJIYIIPO3PAdHBIM WM HETIPO3PAUHbIN. bieck CTEKIIIHHBIHN, Cierka
matoBbid. COafHOCTh CPEIHSSI 10 HECOBCPLICHHOHM MO MICCTUTPAHHOM mpu3Me. Xpymok. Yepra Gemas.
Teepaocte 4-4,5 mo mkane Mooca. ['arapuHUT HEpaaMOAKTUBCH HIM O4YCHb CIabo PaJHOAKTHBCH B







