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BriepBrle 0XapakTepu30BaH LICCIUT 30J0TOPYTHOTO MecTopoxaeHus Kekypa Ha UyKoTke.
BrisiBieHsl Tpu 3apoxneHus MuHepana. I1o maHHeiM LA—ICP—MS ananu3za cogepxanue Mo
B MHHepaje He IpeBeiiaet 0,2 I/T, CYyMMapHoe coJepKaHne PeIKO3eMeIBHBIX 2JIEMEHTOB Ba-
peupyer ot 20 1o 150 r/tT. CriekTpsl pactipeneneHus: P3D UMeIoT CUIBHYIO MOI0XUTeIbHYI0 Eu
aHoMaiuio (Eu/Eu*=4,4+55,6), KoTopas TUIIMYHA IS IICSIUTA ITTYTOHOT¢HHEIX ¥ OPOT¢HHEIX
MECTOPOXKIACHUM 3050Ta. BricoKoe comepxanue St (1300—12000 r/T) oObIYHO GUKCUPYETCS B
LIeeTUTe TMMabuCCANTBHBIX IUTyTOHOTEHHBIX MeCTOpOoXIeHUM. [1o JaHHBIM MAKPOTEPMOMETPUH
(OIIOMAHBIX BKIIOUCHUH B IIIeeIUTe W KBaplle MUHUMAIbHAS TeMIIepaTypa KpUCTALIU3aluU
obonx MuHepaioB cocrasimsier 200—250 °C.

Karouesete caosa: MeeIUT, KaTOIOTIOMIHE CIICHITASA, PEIKO3¢MEIBHEIC IEMEHTEI, (QIII0-
HIHEBIC BKIIOUCHHS, MecTopoxXneHni Kekypa, 3amanHas UyKoTka.

Scheelite from the Kekura gold deposit in the Western Chukchi Peninsula is reported for
the first time. Three generations of the mineral have been identified. According to the LA—
ICP—MS data, the Mo content in scheelite does not exceed 0,2 ppm and total REE ranges from
20 to 150 ppm. The REE distribution patterns of all three scheelite generations have a strong
positive Eu anomaly (Eu/Eu*=4,4+55,6), which is typical of scheelite from intrusion-related
and orogenic gold deposits. The high Sr concentration (1300—12000 ppm) is characteristic of
the hypabyssal intrusion-related Au deposits. According to the fluid inclusion data, the minimal
crystallization temperature of scheelite and associated quartz is 200—250 °C.

Key words: scheelite, cathodoluminescence, REE, fluid inclusions, Kekura deposit, Western
Chukotka.

Beenenne. ComepxaHiie U 0COOEHHOCTH pac- CaMBIX MH(PpOPMATUBHEIX MUHEPAIOB, B KPUCTAJIIH-
MmpeneeHHus >JIeMeHTOB-TIpUMeceil B MHHepaJaX UeCKOM CTPYKType KOTOPOTO CTPOHLMII M peaKo3se-
MEeTaCOMAaTUTOB U KW MECTOPOXICHMIA IIOJIe3HEIX  MeJIbHEIEC 3/IeMeHTH (P3D) saMmelaiorT KajabIndii, a
HMCKOITAeMEBIX CIIyXaT MHAMKATOpaM{ HCTOUYHWKA M MOJHMOOeH 3aMelllaeT BoJbhpaM. MHOTOUMCIEHHEIS
0COOCHHOCTE SBOMIONNY MHHEPaIoo0pasyIoiero  HCCAeIOBAHUS CBUACTEIBCTBYIOT O TOM, UTO IIICeIIIT,
¢dmorma. B 5TOM OTHOIIEHUH IeeJMT — OAWH M3  00pa30BaHHELIN B pasHEIX (PU3UKO-XUMIIECKIX YCIIO-
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BUSIX, XapaKTepu3yeTcs pa3HOW reoXUMUel TpuMec-
HBIX KOMITOHEHTOB 1 TI05TOMY CJIYXKAT MHAUKATOPOM
TEHETUYECKOTO TUIA MECTOPOXACHUS WIM 0COOeH-
HocTel pygoo0Opasyiolero pactsopa [Ghaderi et al.,
1999; Roberts et al., 2006; Dostal et al., 2009; Song
et al., 2014].

leequT MMpoKo paclpocTpaHeH BO MHOTHUX
TUMAX MeCTOpOXAeHUI. I10CKOIBKY MUHe pal 10CTa-
TOYHO YCTOWYMB K XUMHUYECKUM U3MEHEHUSIM, TO €ro
YacTO UCTIONB3YIOT AJIs oIlpeaeIeHIS (hopMalMOHHOM
NPUHAIIEXKHOCTA MECTOPOXACHUSI. TUITOXUMU3M
llIeeJIUTa NOBOJLHO AeTAJbLHO M3y4YeH HAa OpOreH-
HBIX M TUIyTOHOT€HHBIX 30JIOTOPYAHBIX MECTOPOX-
JeHWIX |[CrdpydaoHoB W Ap., 1999; Ghaderi et al.,
1999; Brugger et al., 2000; bopTHUKOB U Ap., 2007],
CKapHOBBIX TToJMMeTaMdeckKrx [Fu et al., 2017] u
Tpeii3eHOBBIX MEeCTOPOXKACHUSIX OJI0BA U BoJbgpaMa
[Song et al., 2014; Sun, Chen, 2017].

B cTathe oxapakTepH30BaH IIESAT 30J0TOPYI-
Horo MectopoxaeHus Kekypa (3amagHast YykoTka)
W TIpSANPUHAITA TIOMBITKA OLIEHUTH YCJIOBUS MWHE-
patooOpa3oBaHMsI Ha OCHOBE M3YYeHMS BapHUallMid
colepXaHWsl OCHOBHBIX 1 TIPUMECHBIX KOMIIOHEHTOB
B MMHepaJIe TIpU MOMOIIHU MUKPOPEHTTeHOCTICKTPab-
HOTO aHAJM3a, MAcC-CIIEKTPOMETPUIECKOTO aHAIM3a
¢ WHAYKTUBHO-CBSI3AHHOM IIIa3Mol M JIa3e pHBIM
npobooTdopom (LA—ICP—MS) u MHUKpoTepMoOMe-
TpUM (DIIOMAHBIX BKIMIOYEHWIA B CaMOM IilecIuTe U
acCOLMUPYIOIeM KBaplie.

Kparkuii ouepK reojora4eckoro crpoeHms, MeTa-
COMATHTBI W pyabl. MecTtopoxaeHre Kekypa pacmo-
JIokeHo B 120 KM Ha 1or oT T. bumorHo YyKoTcKoro
aBTOHOMHOTO OKpyra. MecTopoXaeHHe HaXOAUTCS
B FOXHO-AHIOMCKOI CTPYKTYpHO-(OPMAIIMOHHOMN
30HE, TAe TAaKXKe HAXOAUTCS M3BECTHOE 30JI0TOPYAHOE
MecTopoxaeHre KapanbBeeM (puc. 1). 30Ha IIpOTSIIH-
BaeTCs B C€BepO-3alaTHOM HaIlpaBIeHUM Ha 1600 kM
npu mmpuHe 15—40 kM. DT0 YelryidyaTo-cKiIaadaTas
CTPYKTYpa, COCTOSINAS M3 TTaKeTOB MOKPOBOB M OC-
JIOXKHEHHAsI IIPOAOJEHBIMU CIBUTAMM.

MecTopoxaeHue IPUYPOYSHO K IIeHTpATbHOM Ya-
¢t KeKypcKoro paHHeHeMeJIOBOro IITOKO0Opa3sHoTo
Tpex(pa3zHOTro TPaHUTOMAHOIO MHTPY3MBA TUIOIIAIKIO
oKoJo 13 xu? (puc. 2). UHTpy3UB CONESPXUT KCCHOMM -
TBI TA0OPOMIOB M MPOPBaH MHOTOYMCACHHBIMU Taki-
KaMHu TpaHOAUOPUT-TIOpDUPOB, TpaHUT-TIOPPUPOB,
THOPUT-TIOPHUPUTOB, CUEHUT-TIOPHUPOB U crieccap-
TUTOB. BMellalolyMy MopogaMuy CIIyKaT HHTEHCUBHO
TeKTOHW3UPOBAHHLIE U B IIPUKOHTAKTOBOUN YacTH
OpPOTOBUKOBAaHHEIe (DIMIIOMALI TTO3MHETO TpUaca.

30J0TOHOCHBIE KBaplieBble XWIbl M JIMH3LI Ha-
XOHATCS B TIpedeiaX MHTPY3WBAa M ero SK30HTAKTe.
BrimeneHo 1o KpaliHeil Mepe TpH TUIIA TUAPOTEPMAIb-
HBIX METACOMATUTOB: MPONWINTEI, JOJOMUT-AILOUT-
KBapll-MYCKOBUTOBEIC TTYpMATUHTApCEHOIIMPUT U
ApIWUIN3UTEL. 3eJcHOBAThle TOHKO3epHUCTHIE IIPO-
MWIATHL CTOXEHBI KBaplieM, OJIMTOKJIA30M, aKTH-
HOJIMTOM, KJIMHOXJIOPOM M KajabliuToM. Hambosee
pacmpocTpaHeHbl 0eloBaTO-3¢1eHOBAThIe JOJIOMMUT-

ABOUT-KBapI-MYCKOBUTOBBIe T TYypMalMH+apCceHO-
MMPUTOBLIE MeTacoMaTUTH. Hammume mMeTacomarosa
apIWUIM3UTOBOIO TUIIA MApKUpPYeTCs WIIUTOM, KO-
TOPBIN 3aMelllaeT MyCKOBUT JOJIOMUT-ATLOUT-KBApII-
MYCKOBHUTOBLIX IIOPOI.

PynmHas MuHepanu3alivsl pa3BHBajach B He-
CKOJILKO BTamoB. Ha paHHeM 5Tame, BO3MOXHO,
CBI3AHHOM C IIPOLECCOM MPOMWIMTU3ALNM, B KCe-
HOJIMTAX CKAPHUPOBAHHBLIX Ta6OpOUAOB pa3BUBAIUCH
apceHUObl U cynb(oapceHUAL HUKENsI, KobaibTa,
XeJe3a (HAKeIMH, cadhdaopur, KoOaabTUH, JELIAH-
rut). Ha creaytolieM, BeposITHO ITOp(hUpOBOM, STalle
00pa30BBIBAINCHE MOJUOJSHUT, apceHOIMUpUT, Oop-
HUT, XaJIbKOIMPUT, MUPUT. 3aTeM CJIeayeT IVIABHBIA
30JIOTOPYIHBIA 5Tal, BKIIOYAIOIIWI 30JI0TOPYIHYIO
M CYPBMSIHYIO cTaguu. B Xofe mepBoil cTaguu Ipo-
JTOJDKAeTCsl KpUCTAJUIM3ALMS ApCeHOMPUTA, MAPUTA,
(popMMPYIOTCS 1lIeeJIUT, TATICHUT, c(hanepur, XaabKo-
MUPUT, OJIEKNbIe PYABI, CAMOPOTHOE 30JI0TO (IIpob-
HOCTBL O0KoJI0 850), TeJUTypUILI BUCMYTa M CAaMOPOA-
HBIT BUCMYT. Ha BTOpoii cTaiuK KpUCTALTU30BAUCH
XATLKOITMPUT, TAJICHUT, OYJIaHKepUT, OYpHOHWUT, BEI-
COKOCepeOpUCTBIA TeTpasaprT, CYpbMACcOIepKalli
cagepuT, aHTUMOHMUT, HU3KOIIPOOHOE CaMOpPOAHOE
30JI0TO, KIOCTEJIUT, CAMOPOIHOe cepedpo.

Marepuanbl 1 MeToabl HccaenoBanms. Illeenur
M3y4YeH C MOMOIIBLIO KATOMOTIOMUHECIIEHTHOR M CKa-
HUpYIOIIeH 5JIeKTPOHHONA MUKPOCKOITMH, MUKPOPEHT-
TeHOCIIeKTPAJILHOIO aHANIM3a, MACC-CIeKTPOMETpUHA
¢ WHAYKTUBHO-CBSI3AHHOM IIIa3Mol M JIa3e pHBIM
npo6ooTOOpOM U MHUKPOTEPMOMETPUM (DIIOUIHBIX
BKJTFOUCHU.

Kamodoaromunecuyenmnwvie (KJI) uccaedosanus
1IIeeIIMTA TIPOBeIeHBI HA CKAHWPYIOIIEM BJIeKTPOHHOM
MUKpocKkolte «Jeol 6610 LV» co BcTpoeHHOIT CHCTe-
MO perMcTpalyy KaTomoOMUHeclleHIu «Gatan
Chroma CL2» Ha xadenpe mutogoruu PI'Y HedTHn
u raza (HWY) umenu .M. I'yokuHa. Bos3byxneHue
KPUCTAUTMYECKON PelIeTKH 1Iee/IUTa OCYIIeCTRISUIOCH
5JICKTPOHHBIM ITyYKOM B BaKyyMe IIpW KOMHATHOM
TeMIieparype. OCHOBHBIE XapaKTepUCTUKH CHEMKHU
HCCIeTyeMBIX 00paslioB: YCKOpSIOlee HAIIpsSoKeHUe
30 kB, mmaMerp myuka 50—65 MM, pabodee pac-
cTostHHe <1 MM.

OrmpeneneHre XMMUYECKOTO COCTaBa MUHepaaa
MPOBOOWIOCH B JabopaTopuu JOKAJNBHBIX METOI0B
HCCIeTOBaHMA BelllecTBa KadheAphl IeTpoorui MI'Y
nMeHn M.B. JloMoHOCOBa Ha pacTpOBOM 3JeKTPOH-
HoM MUKpocKome «Jeol JSM-6480LV». JInsg moKanb-
HOTO KOJWYECTBCHHOTO AHAIM3a MMHEpAJbHBIX (a3
WCITOb30BaHO KOMOWHHPOBAHHAS CHUCTEMa PEHTTe-
HOCIICKTPAJILHOTO MUKPOAHAINM3a HA OCHOBE BHEp-
TOIMCIIEPCUOHHOTO cIieKTpoMeTpa «Inca Energy-350»
M BOJHOBOI'O TU(PAaKIIMOHHOTO CHeKTpoMeTpa «Inca
Wave-500». YCIoBHSI CheMKM: YCKOpSIOlee HaIlps-
XKeHue 15 kB, Tok 3oHma Ha oOpasme 30+0,1 HA.
st TIpoltenypbl KOppeKIIMH WCIOIb30BaHB X PP
nornpaBku (rmporpamma INCA Bepcuu 17a). Jlunuu
npoduiaeil XxapaKTepucTHISCKOTO PEHTITEHOBCKOTO
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Puc. 1. T'eorpaduaeckoe momoxeHmne MecTopoxaeHnsa Kekypa u cxeMa reoJormieckoro cTpoeHus 3amagHoil Yykorku, mo [Tuxomupos
u ap., 2017]: 1—4 — mameo30McKo-Me3030MCKIe KOMIUIEKCH Pa3iINIHBIX TEKTOHMICCKUX 30H BepxosHo-UyKoTcKoi cKiamgaToit ob-
nmactu: I — Bepesosckoit, 2 — Omnolickoit, 3 — FOxHo-AHIONCKOM, 4 — AHIONCKOI 1 YyKOTCKOM; 5 — BEpXHEIOPCKO-HIDKHEMEIOBEIC
0CamOYHBIC KOMITICKCH HaJOXEHHBIX BIAAWH; 6 — MAacCUBHI &JIBITMHOTUITHEIX TUITEpOa3UTOB; 7 — MAacCHBBI TPAHUTOUIOB U rabopoumIoB
(maxeo30—TMo3THMIT MeNT); § — MPEUMYLISCTBCHHO BYIKAHOTEHHBIE KOMIUICKCHI HAJTOXEHHBIX BIMAgMH Me3030Un (THITBUTbBECMCKII
nporub); 9 — BYIKAHOTEHHBIE KOMIUIEKCH Yacko-Mypraibckoro mosica (Io3nHssl 1opa—HeoKoM); /0 — BYJIKaHOTEHHEIE KOMILTIEKCHI
OUBII (amp6—kamman); // — paHHe-TTO3THEMETOBON MIETOYHO-TPAHNUTHEIN KOMITIEKC; /2 — KalfHO30MCKNUE PBIXITBIE OTIOXeHUsT; 13 —
Pa3pBIBHBIC HAPYIICHUS; /4 — 30JI0TO-MOIMOIeH-METHO-TIOP(UPOBBIC MECTOPOXACHUS; 15 — IUIYyTOHOTEHHBIE MECTOPOXICHUS 30710Ta;
16 — smHTEepManbHBIC 30JI0TO-CepeOPSIHBIC MeCTOpoXaeHN IS Tuma

WU3IyYeHUsI ONTUMU3UPOBAHLI U HOPMAJM30BaHBI C
WCIIOIB30BAHUEM CTAHAAPTOB IPUPOIHBIX CHIIMKATOB.

CofepkaHue TTPUMECHBIX KOMIIOHEHTOB OTIpe/ie -
s MerogoM LA—ICP—MS Ha Macc-crieKTpoMeTpe
BEICOKOTO paspelieHUs «Element-XR» ¢ moHU3a1Mei
B MHAYKTUBHO-CBSI3aHHOW TUIa3Me C Ja3epHOU IIpH-
craBkori UP-213 B MTHCTUTYTe TeOXWUMHWM U aHAJTATH -
yeckoil xuMuu uMeHu B.W. BepHaackoro (FEOXU
PAH). YcioBus cbeMKU: TaMeTp KpaTepa — 30 MKM,
YacToTa UMITYJIBCOB JlazepHOro uaiydeHusd — 10 I,
BeJIMYMHA Ta30BLIX ITOTOKOB: Tequit — 0,58 J1/MUH;
aproH: pabdoumii raz — 0,905 1/MUH, BcmoMoraTe/Ib-
HBIM Ta3 — 1,95 1/MuH, oxyaxpaonmi raz — 16 i1/
MHUH. M3MepeHUs MpoBeAcHHI IIPU HU3KOM pas-
petrenur (R = 300). g usMepeHUsT coiepKaHus
3JIEMEHTOB WCIOJIb30BaH KATMOPOBOYHBIN CTAaHIAPT
cuHTeTHIecKoro crekma NIST-610 ¢ comepxanieM

3JIeMeHTOB Ha ypoBHe 400 r/T. KoHTpob KadecTBa
W3MEpPEeHWA TPOBOAWIM II0 CTAHAAPTY IIPUPOIHOTO
crekiia ML3B. 3HaueHWs KOHIIEHTpAIIWM IS CTaH-
JapTOB B3ATHL U3 0a3bl JaHHBIX [Jochum et al., 2005].
B kadecTBe BHYTpEHHEro CTaHAApTA I PAacyeTOB
BBIOpAaH KAJBIIMA — 3JIEMEHT ¢ JOCTaTOYHO BBICOKOM
KOHIIEHTpallleil OTHOCUTENIEHO (HDOHOBBIX 3HAYCHMIA
W HanboJee TOMOTCHHO paclipelefieHHBIA B (hazax.
ITonyyeHHBIe maHHBIE OOpabaTHIBAIM B IIporpaMme
Glitter [Van Achterbergh et al., 2001].

U181 BUBYaIbHOTO HAOMoaeHU s (DIIOMIHBIX BKITIO-
YeHW MW3TOTABJIMBAIMA ABYCTOPOHHHE MPO3pavyHO-
HOMpOBaHHBIE MMIACTUHKHY ToiammHoi 0,25—0,3 MM
W TUTOIIAJBI0 HECKOJIBLKO KBAIPaTHBIX CAHTUMETPOB.
MuKpoTepMOMeTpUYCCKOe H3ydeHHe IIPOBENeHO B
cektope mMuHeparpaguu MI'EM PAH ¢ ucnonbsso-
BaHHEM HW3MEPUTEJIbHOTO KOMILIEKCa, CO3JaHHOTO
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Puc. 2. Cxema reomormieckoro crpoeHusi Mectopoxaenmsi Kexypa (mo marepuanam 3A0 «ba3oBrie MeTamutsl»): /| — YeTBEpTUIHBIC

OTIOXEeHNS; 2 — paHHEMENOBbIC OTIOXCHUSL: aJeBPOIUTHI, MECIaHUKH, TPOCTIon TydHoB, TYOOUTE; 3 — MO3THEIOPCKIE OTIOXKCHU:

AJEBPONNTHl U TICCUYAHNKHU; 4 — TMO3THETPUACOBBIC OTIOXEHUsI, (DIUIIONTHOE TepeciauBaHue apTIUTITOB, aJeBpPOIUTOB, apKo30B,

MeCUYaHNKOB; 5 — MEepPMCKUE OTIOXeHUsI, Ty(DsI, TybDUTH U TyHOKOHITIOMepaThl; 6—7 — paHHEMENOBOH IBapmeHCKUI MHTPY3UBHEBIN

KOMIUIEKC: 6 — HaiikKu TpaHOIUOPUT-TIOpOUPOB, 7 — MHTPY3UBHEIE a3kl (@ — TpeThs daza, TpaHOTUOPHUTEL, 6 — Bropas ¢asa, KBaplLieBble

MOHIIOMTHOPHTEL I TPAHOTHOPHTEL, ¢ — TiepBast dasa, TUOPUTHI); § — IMaBHBIC 30JI0TOHOCHBIC KBapLIEBBIC KIUJTEI M 30HBI MUHEPAT3aIIN;
9 — BTOPOCTETICHHBIE TPOXWIKU U 30HBI MUHepamu3auuu; /0 — 6e3pynHble KalbLUTOBBIE XKUIIBI

Ha ocHoBe MHKpoTepMoKaMepsl THMSG-600 ¢up-
MHE «Linkam» (AHrIMS) U MUKpocKoma «Olympuss
(Anonwust), cHaOXeHHOT0 HAOOpOM MIMHHOMOKYC-
HBIX OOBEKTHUBOB, BHUIEOKAMEPOH W YIPABJISIOIINM
KoMmbloTepoM. KoMIUIeKC MO3BOJSIET B peXuMe
peabHOIO BpeMeHU MPOM3BOIWTL M3MEPEHUS TEM-
nepaTypbl (a30BBIX IEpeXOd0B BHYTPH BKIIIOYCHUIA
B TeMIepaTypHOM HHTepBaje oT —196 mo 600 °C,
HAOMOOaTh 32 HUMM IIpA OOJIBIIOM YBEJIMYEHUHW U
TOJIYYATh BJIEKTPOHHEIe MUKpodoTorpadrn ¢a3oBEIX
MepexXod0B B UCCIeTYeMbIX BKIIIOUCHUIX.
PesynbTarnl McclefoBaHUiA U MX 00CYXKIeHHeE.
[Mleenmut Ha MecTopoXneHUM penoK. OH oOHapyXeH
B COCTaBe 30JI0TOHOCHBIX JOJIOMUT-KBAPIIEBBIX X 1
MPOXWIKOB B ATLOUT-MYCKOBUT-TOJIOMUT-KBAPLIEBBIX
MeTacoMaTUTAX. MUHepaJ cjaraeT rHe3na TMaMeTpoM
0 2 ¢M WIM MUKPOCKOIIMYECKYIO PeIKYIO BKparvIeH-
HOCTB (pa3Mep BBIACICHUI 10 HECKONBKMX ASCSATKOB
MUKpOHOB). Illee T acCOLMUPYET ¢ APCEHOITMPUTOM.
OIHAKO CpacTaHMS STUX MUHEPAJIOB He 0OHAPYKEHEI,
M03TOMY 00 MX BO3PACTHBIX COOTHOIICHMSIX CYIWTH
TpyaHo. Ileemdr oGpacTaeT XaJIbKOIIMPUTOM U CO-
MepXUT Mebyaiiliiie BpOCTKU TaJlecHUTa. MuHepas
cBeTNIo-0exxeBoro IBera. LIBeT yabTpaduroeToBoit
JHOMMHECILIeHIIMKI ToIyO0M, YTO YKa3bIBAeT HA HUBKOE
colepxXaHve MOIMOAeHA B MUHepaie; CBeUeHHe BO

BCeX yJacTKax U3ydeHHOro obpasia oguHakoBoe. Ha
(pororpadru B oTpakeHHBIX 3JIeKTpOHAX (puc. 3, a)
LIIee AT TAaK:Ke BHITJISIAUT OJHOPOTHBIM.

Ha ¢dotorpadusax, nmoaydenusix mpu KJI ruccie-
JMIOBAaHWW B CTAHTAPTHBIX YCIOBMSIX CHEeMKM (pa3Mmep
msaTHa 50 MKM), IIeSIUT UMeeT CUHMI 1IBeT. YBeJIr-
YeHIe pa3Mepa (GoKyCHOTO IIITHA A0 65 MKM IIPHBEIO
K U3MCHEHUIO 1IBeTa Ha KPACHBIA, HO TIPU STOM CTaIA
BUIHBI JeTAIA CTPOSHUS arperaToB KPUCTAIIIOB 1iee-
yura. Ha ¢ororpadusx B KaTOAHBIX Iy4Yax, TTOTydeH-
HBIX B UBMEGHEHHOM peXXrMe, BUTHO KaK MUHHMYM JIBa
3apOKACHUS lileeTa. KpHUCTa/UIBL IleeIMTa epBOTO
3aApOXIACHUS YACTUYHO OpeKYMpOBAHLI M OOJOMKH
CIIEMEGHTUPOBAaHBI 1ICESIUTOM BTOPOTO 3apOXKIeHUS
(puc. 3, 6), xapakTepusymilierocst conee sipkoit KJI.
Ha puc. 3, 6 BUAeH 4eTKO TeOMeTpHU30BaHHBINA KpH-
CTaJIT 1lIeeMTa- 1, KOTOPBIA o0pacTaeT IeeIMTOM-2.
Kpome Toro, Ha ¢oTorpadpusix BUTHEI CBETIIBIC Y3KHME
(mo 30 MKM MOILIHOCTH) 30HHI B 1ieearre-2. [1o Beeit
BUIMMOCTH, MX MOXHO pacCMaTpUBaTh KaK TPEIUHEL,
BBLIMOJIHEHHBIE 1IeeIATOM TPEThero 3apoKaeHUs WIr
BHEIIHWE 30HBI KPUCTAJLIOB IlIeeUTa-2.

XUMUYECKHIA COCTaB MUHepaJia, OIpeae/IeHHbINA
¢ IIOMOIIBIO MUKPOPEHTIeHOCIICKTPAIbHOTO aHAI3a
(PCMA) (Macc.%): CaO 18,94—19,16; SrO 0—1,44;
WO; 79,83—80,04; cymma 98,88—100,64.
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B Tabmiiie IipyiBeneHBLI 3HAYEHMS CONSPKAHMS
3JIEMEHTOB-IIpHMeceil B IIeeNIUTe, OIpeaeeHHEIe
¢ nmoMombio LA—ICP—MS. KoHuleHTpanus Sr B
meenuTe-1 W -2 IpUONMM3UTETEHO OMTWHAKOBAS M CO-
cTaBnseT B cpeHeM 1411 1 1332 r/T COOTBETCTBEHHO,
B IlIee/IMTe-3 colepXXaHue St CYLISCTBEHHO BBIIIIe —
3034 r/1. Pe3koe paszmuume comepkaHus St B ILIeeIITe,
orpenesieHHoe ¢ TToMolnblo PCMA u LA—ICP—MS,
MOXHO OOBLSICHUTH KpaiiHe HepaBHOMEPHBIM pac-
MpefeneHdeM STOT0 3JIeMeHTa B MuHepane. CpeaHee
cofepXaHue Y YMEHBIIIAETCS OT MepBOTO 3apOKICHUS
LIeeIMTa KO BTOPOMY, a B TPETheM CHOBA YBEIMIMBA-
etcsa (30—17—59 r/1). Comepxanue Mo B lieeuTe
BCeX 3apoxiaeHUi coctapiseT 70,1 T/T.

OOuas KkoH1eHTpauysl P39 B IieenmTe HEBBICO-
kag — 14—150 r/T. HabmomaeTcs ee BomHooOpazHoOe
Konebanue: 45,4—149,9 r/t B meeaure-1, 14,9—
67,5 r/T Bueesmre-2 u 105,0 r/T B 1ieenmre-3. bosee
KOHTPACTHO 5TO BHIpAXXeHO B oOIeil KOHIIEHTpalluy
TsKeex P39, /10 5,6—22,2—-51,3—5,4-520,3.

IIleemiT Beex Tpex 3apoxXaeHUl oboraiieH Jer-
KUMHW ¥ CpeTHUMH P39 1Mo CpaBHEHUIO C TSKEIBIMU:
oTtHolleHMe (La/Yb)y BapbHpyeT B Y3KOM THAMa30He
oT 2,3 10 8,3 (puc. 4, a). Cogepxanuve Gd cHIXa-
eTcsl OT IIePBOr0 KO BTOPOMY 3apOXACHUIO U YBe-
JIMUMBaeTCsI K TpeTbeMy: 2,3—11,4—0,4—1,2-57,33.
OtHomieHue (Gd/Yb)y BedeT ceOs aHATOTUYHO:
2,0—-4,2—-0,2—1,4—>1,7.

Ha rpaduke (puc. 4, 6), WITIOCTPUPYIOIIEM
cooTtHomreHust (Sm/Yb)y u (La/Sm)y B MuHepare,
BUIHO, YTO LICEJUT MEPBOTO U TPeThero 3aposKaeHMI
XapakTepuzyeTcs HA3Kol BenmrmuuHoi (La/Sm)y (<4),
B TO BpeMsI KaK oTHollleHue (Sm/Yb)y BapbUpyeT OT
1,7 no 4,5. B nreemuTe-2, HaOpOTUB, OTHoLIeHMe (La/
Sm)y BeIcOKO® (8,4—18,1), a BesmmumHA (Sm/Nb)y He
mpeBbOIaeT 1.

®opMBI TpapMKOB pacmpenesieHuss P39 B 1ie-
emTe-2 U -3 aHAIOrM4HEL (puc. 5, a). Illeemur-2
OTJIMYAETCS OT HUX 3aMeTHO OoJiee HU3KUM COmep-
xkanveM Nd, Sm, Gd, Tb, Dy, Ho (puc. 5, 6). Aaa
BCeX TpeX 3apoKIeHUI XapaKTepHa ITOJOXUTEILHAS
Eu-anomamus. OtHoinenue Eu/Fu* B meemiTe miepBo-
I0 M TpeTheTo 3apoXaeHul cocTtapisieT 4,9—7,4 u 4,4
COOTBETCTBEHHO, a B Illee/IUTe-2 OHO 3HAYMTEILHO
BBIIIIE W BapbupyeT oT 11,9 no 44,4 (Tabmuia, puc. 4,
8). DTa BeJMUMHA pAcTeT OT MEPBOrO KO BTOPOMY
3APOXACHUIO U CHIDKAeTCS K TpeThbeMy. OTHOIIeHUE
Ce/Ce* OMM3KO B lIeSUTe BCEX TpeX 3apOoKIeHUIA:
0,8—1,0 B meemmre-1, 0,8—1,1 B mreesmre-2 1 1,0 B
1reeadre-3 (Tabdauua, puc. 4, g).

B mieemdre-2 u kBapue u3ydeHo 20 (hIMOMITHBIX
BKJIIOUGHUI, KOTOpbIe OTHOCITCS KaK K IepBUY-
HBIM, TaK M K BTOPUYHBIM. IlepBUYHBIC BKIIOUCHMS
CIIyYailHBEIM 00pa3oM paclipefelieHbl B KpUCTaJLIe
MMHepala-X03MHAa, BTOPUYHbEIC — BBIIOJIHSIOT BBI-
XOIIIMe Ha TOBePXHOCTh KPUCTALIA TpellWHEL. 1o
(pazoBOMY cOCTaBy MpU KOMHATHOU TeMIleparype
VCTAHOBJIEHBI TOJBKO OBYX(ha30BBIC T'a30BO-XKUIKHE
BKJTIOUEHUS BOTHO-COJICBLIX pacTBOpOB. TemIiepaTypa

Puc. 3. ®oro meemura MectopoxaeHuss Kexypa B oTpaXkeHHBIX
3JIEKTpOHAX (a) M KaTOMHBIX ydax (6, ¢). Homepa Touek cooTBeT-
CTBYIOT HOMEpPaM aHATH30B B TabmuIe

TOMOTCHM3AIMHY TIePBUYHBIX (DIIOMAHBIX BKIIOYCHUI
(I1B) B meennTe W KBapiie BapbupyeT oT 190 mo 230
u ot 180 mo 255 °C cooTrBercTBeHHO. CYAS T10 BEJIU-
YMHe TeMIlepaTyphl 5BTeKTUKH —25...—21 °C mra 1B
B mreemre 1 —21 °C ms [1B B xBapile, B MUHepaso-
obpazyrolieM (Imorae mpeobaaganu XJIOpUabl HATPUS
Y KaJIis, BO3MOXHO, ¢ TIPUMeChIO KapOoHATa HATPUSI.
KoHieHtpanus cosieit Bo gmouae I1B B mieeaure u
KBaplle 6mi13ka 1 BapepupyeT oT 0,9 mo 7,3 macc.%
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Conepkanme 3J1eMeHTOB B IlieenTe MecTopoxkaenns Kekypa, r/T

Howmep Toukn
DIeMEeHT 6 7 8 1 4 5 9 10 11 12 3
meenuT-1 1LIeeIUT-2 eeauT-3
Mg 6,22 5,20 HITO HITO 7,58 HITO HITO HIIO HITO 8,15 HITO
Al HIIO HITO HIIO HIIO 5,46 HIIO HIIO 55,89 HIIO HIIO HIIO
Mn 1,05 0,49 0,66 0,53 HIIO 0,68 HIIO 0,77 HIIO HIIO HIIO
Rb HIIO HITO 0,09 HIIO HIIO HIIO HIIO 0,24 HIIO HIIO HIIO
Sr 1534 1393 1308 1108 1079 1096 1592 979 1538 1930 3034
Zr 5,31 5,22 4,13 5,27 5,84 4,59 5,73 3,86 5,37 4,44 5,83
Nb 0,85 0,74 0,78 0,67 0,78 0,74 0,58 0,63 0,63 0,70 0,68
Mo HIIO HITO 0,17 HIIO 0,12 HIIO 0,09 HIIO 0,05 HIIO 0,09
Ba 1,22 0,78 2,25 HIIO 1,52 0,67 1,21 HITO 0,30 HIIO 0,94
Hf 0,10 0,11 0,21 0,08 0,16 0,13 0,07 0,17 0,14 0,08 0,15
Ta 1,53 1,61 1,79 1,54 1,63 1,63 1,71 1,67 1,64 1,86 1,60
Pb 4,44 1,60 1,66 0,88 1,66 2,17 1,17 1,01 0,63 4,67 0,63
Th 0,48 0,38 0,45 0,43 0,23 0,30 0,48 0,28 HITO 0,35 0,25
U 0,88 1,67 1,32 1,31 1,17 1,38 1,56 1,91 0,62 1,38 0,97
Y 51,53 16,58 21,39 9,98 17,01 18,23 17,68 26,91 12,77 14,71 59,17
Ce 36,87 12,59 13,20 6,30 9,41 9,08 16,58 20,96 5,22 8,45 27,81
Pr 5,86 1,26 2,12 0,54 0,86 0,65 1,27 1,35 0,48 0,68 3,96
Nd 29,42 5,37 11,90 2,11 2,50 1,83 3,02 3,78 2,03 1,56 18,44
Sm 9,19 2,08 3,72 0,53 0,34 0,32 0,46 1,09 0,45 0,28 5,72
Eu 19,68 5,25 6,50 3,02 5,52 5,12 3,68 15,72 2,83 2,89 9,38
Gd 11,43 2,27 4,48 1,14 0,46 0,39 0,54 1,23 0,52 0,28 7,33
Tb 1,93 0,39 0,90 0,11 0,08 0,12 0,11 0,19 0,13 0,05 1,31
Dy 10,98 2,33 4,48 0,84 1,13 0,79 1,13 1,17 0,91 0,48 8,35
Ho 1,87 0,52 0,89 0,16 0,22 0,20 0,28 0,26 0,17 0,15 1,76
Er 4,41 1,26 1,96 0,37 0,83 0,90 1,08 1,26 0,71 0,51 4,22
Tm 0,48 0,13 0,20 0,09 0,16 0,13 0,17 0,29 0,09 0,19 0,56
Yb 2,26 0,94 1,12 0,69 1,32 1,85 1,22 1,96 1,17 1,21 3,67
Lu 0,27 0,12 0,12 0,08 0,21 0,20 0,10 0,26 0,15 0,17 0,43
= REE 149,90 45,44 56,92 22,92 30,70 30,54 40,08 67,54 20,36 23,82 104,95
Eu/Eu* 5,87 7,39 4,87 11,86 42,70 44,37 22,59 41,51 17,91 31,73 4,43
Ce/Ce* 0,96 0,83 0,96 0,80 0,90 0,92 1,12 1,04 0,79 0,96 0,99
(La/Yb)y 4,84 8,34 3,41 7,18 4,16 3,47 6,14 6,59 3,37 4,10 2,35
(Gd/Yb)y 4,18 2,00 3,31 1,36 0,29 0,17 0,37 0,52 0,37 0,19 1,65
(La/Sm)y 1,07 3,39 0,92 8,42 14,50 18,08 14,65 10,67 7,91 16,13 1,36
(La/Ce)y 1,07 2,24 1,04 2,84 2,10 2,55 1,63 2,22 2,72 2,11 1,12
(Sm/Yb)y 4,52 2,46 3,69 0,85 0,29 0,19 0,42 0,62 0,43 0,25 1,73

ITpuwmeqanu g Hopmuposaane mo [Sun, McDonough, 1989]; Hmo — Hitke mpezaena ompeneacHus.
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NaCl sks. II1oTHOCTH pacTBOpa 0,83—0,89 r/cM .
TeMmepaTypa roMOTeHU3alW BTOPUYHBIX (PIIFOMTHBIX
BKJIIOUYeHUIT (BB) B 11IeedTe HIDKe, YeM ITepBUYHLIX, U
HaxXOomUTCA B Ipenenax or 150 o 165 °C. Temreparypa
BBTEKTUKM (—27...—25 °C) CBUIETeNLCTBYET O TOM, UTO
Bo (pmoume BB ¢ ob1meit conenocteio 4,0—4,5 Mace. %
NaCl 5KB. TTpeob6IagaI0T XJIOPUALl HATPUS U MATHMS.
[InoTHOCTH pacTBopa 0,94—0,95 T/cM’.

Takum o0pa3oM, cpaBHEHHE C JUTepaATypHBIMMU
JaHHBIMU [Sciuba et al., 2016] moKaspIBaeT, 4T0 IO
comepxaHuto Mo (#-0,1 T/T) LIeeUT MeCTOPOXKICHUS
Kekypa 1moxox Ha IleedT HEKOTOPBIX MeCTOPOKIe-
HUSX 30J10T4, JIOKAIM30BAHHBIX B 3¢JIeHOKAMEHHBIX
nosicax (HanpuMep, Kysaba B bpasumiu [Ribeiro-Ro-
drigues et al., 2007]) 1 3oHax cMATUS (XOJUIMHIXED B
Kananme [Hodgson, 1989]; Bccakane B bypkunHa-®Paco
[Tshibubudze, 2015]). O4yeHb HM3Kas KOHIIEHTpa-
uusg Mo B IieenuTe MecTopoxaeHus Kekypa, mo-
BUIUMOMY, 00YCIIOBIICHA HU3KWUM COIePKAHUEM 3TOTO
3JIEMEHTA B MUHepaoo0pasylolleii crucreMe. BeposT-
HO, UMEBIIMIACS MOJIMOIEH OBUI CBSI3aH B MOMMOICHUAT
Ha Mop(pHUpOBOM BTame Pa3BUTHS MECTOPOXKIACHUS, U
HOBOTO €ro MOCTYIUICHUSI He OBbLIO.

ITo xoumeHTparm Sr (>1000 r/T) H3yIeHHBI
LIeeJUT OJM30K K IIeeNUTy MecTOpoXmeHMs SIHT
HsBuacoH B KaHane, KOTopoe COIMPSKEHO ¢ CUeHM-
TamMmu [Martin, 2012], m MecTtopoxaeHusT KymMTop B
Kupruzum, pasMelleHHOTo cpelyd MeTaoCaaOUHBIX
nopon [Mao et al.,, 2004]. OmHako B IlceuTe HU
OIHOTO M3 IepeUMCICHHBIX MeCTOPOXICHMIA, KOTO-
pBle OTHOCAT K OpOTeHHBIM [Sciuba et al., 2016], He
BBISIBJICHO OJHOBPeMEHHO HU3KOe cofepkaHnue Mo u
BBICOKOE Sr, KaK B CJIydyae MeCcTOpoxXaeHUsT Kekypa.
ITo maHHBIM paGoTsl |CrmpumoHoB U Ap., 1999], Ha
THAPOTePMAJIBHBIX 30JJ0TOPYIHBIX MECTOPOXICHMAX,
COTIPSIKCHHBIX ¢ TpaHUTOMAAMHU (IUIyTOHOTeHHEIS
MECTOPOXKACHUS ), C YBeIMISHUEeM TIIYOMHEI (hOpMUpO-
BaHMA B IlIeeJIUTe pacTeT cofepxanre Y, Mou P30 u
CHIDKAeTCS KOHLIEHTpalus Sr. MakKcUMalTbHOe Cofep-
XaHWe CTPOHIIMA B lleeIuTe MecTopoxkaeHusa Kekypa
(12 200 /T, TIepecYrUTaHO M3 TAHHLIX MUKPOpPEHTTe-
HOCTIEKTPAJILHOTO aHAIN3a) COOTBETCTBYET TAKOBOMY
B 1IIeeJINTe TUIIAONCCAIILHBIX 00BeKTOB. ComepkaHue
Mo B 1IeequTe 3THUX MECTOPOXACHMI COCTAaBISIeT
0KoJ10 3 1/1 [CrapumoHOB | 1p., 1999], uT0 BHIIIE,
yeM B IIeeuTe MecTopoxiaeHUs Kekypa. Bmecte ¢
TeM 001ast KoHIleHTpausd P39 u comepxanue Y B
LIeeTe MecTopoxaeHusT Kekypa 6/3Ka K TaKOBOM
B llIeeIMTe TUITA0HUCCAIBHEIX MeCTOpoXXaAeHUA (122 u
22 1/T cooTBeTcTBeHHO |CIMpUIOHOB | Ap., 1999]).
Takum obpasom, mo cogepxanmo Y, Mo, P3D u Sr
LIeeIUT MecTopoxaeHus1 Kekypa odeHb OM30K K
TAKOBOMY THITA0MCCATEHBIX MECTOPOXICHUI 30J10Ta.

Ha puc. 5 u 1o JaHHBIM TaO MBI BUAHO, YTO
LIESTAT TIePBOr0o U TPEThero 3apoXAcHU oboralleH
P39 mo cpaBHeHMIO ¢ IIIEENUTOM-2, T.e. IIEEJUT
BTOPOTO 3aPOXKACHUS KPUCTALIN30BAIC 13 GIonaa,
00eTHEHHOTO peAKUMM 3eMsIMU. Takoe SIBIeHHE
MOXHO OOBSCHUTL MPEANTOYTUTEILHBIM (HpaKIIo-
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Puc. 4. CoorHommenns (Gd/Yb)y u (La/Yb)y (@), (La/Sm)y 1 (Sm/
Yb)y (6), Ce/Ce* u Eu/Eu* (¢) B meemure MecTopoxmeHus Kekypa:
1 — meemmt-1 (touku 6—8); 2 — wreenur-2 (Toukwm 1, 4, 5, 9—12);
3 — meesmt-3 (Touka 3). Hopmuposanue no [Sun, McDonough,
1989]. Homepa ToueK COOTBETCTBYIOT HOMEPaM aHaJM30B B TAOIHIE

HUpoBaHWeM P3D B Kakoi-nmmbo mpyrod MHHepalm,
KPHCTAUTM3YIONIUIACS OMHOBPEMEHHO C ILIEeCTATOM-2
(pmoopur, amatuT). OOHAKO TAKOW MMHepal 3[eCh
He o0HapyXeH. DTO I03BOJISIET MPEAIIOI0XUTh, YTO
LIECIUT-2 KPHUCTAUIM30BAJICS U3 OCTATOYHOTO (hJIIOK-
na, obemHeHHOTO P39 B pesyibTraTte ocaxXaeHUs 111ee-
JIMTA TIepBoro 3apoxaeHus. [1pu 5ToM IIpoHCXoauio
JIOKaJIbHOe OpexkumpoBaHue mocienHero. Illeemmr-3
KPHCTAUIM30BAJICS YK€ U3 HOBOH MOPLMY THAPOTEP-
MAaJIBHOTO pacTBOpA.

Bo MHorux nyomdxkanusax [Kempe, Oberthiir,
1997; Brugger et al., 2000; BukenrtheBa, 2006; Sciuba
et al., 2016; Poulin et al., 2018] TiprBoaATCS JaHHEIE
0 TOM, 4TO pacmpenesieHre P39 B mieemrre TMapo-
TepMAJIEHBIX MeCTOPOXICHUI 30JI0Ta XapaKTeprU3yeTCs
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a Puc. 5. I'paduku pacnpenenennsa P35 B meenure me-
1000+ ==3  cropoxnenns Kekypa: ¢ — B meesmre-1 (Touku 6—8)
" u meenure-3 (Touka 3); 6 — B meenure-2 (Toukm 1,
= 4, 5, 9—12). Hopmuposanme 1o [Sun, McDonough,
=
a 1989]. HoMepa rpadukoB oTBEYAIOT HOMEPAM aHATU30B
% 1001 B TabmuLe
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MECTOPOXKICHMS TEMIIEpATypa TOMOI'CHM3Aa-

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

nojioxureabHol Eu-aHoMmanueld, KOTOpylo OOBIMHO
CBI3BIBAIOT ¢ BOCCTAHOBMUTEJLHLIMU YCIOBHSIMM 00-
pazoBaHMs MyuHepaia [Fu et al., 2017]. ®opMupoBa-
HUE MOJOXMUTEILHON eBpONMeBOil aHOMAIMK MOXeT
OBITE CBA3aHO ¢ THAPOTEPMATBHO-METACOMATHICCKOMN
nepepaboTKON MPUCYTCTBOBABIIMX B CUCTeMe TIIATH -
0KJIa30B, 0OJANAIOIIMX ITOBHIIIEHHONW CeleKTUBHOMN
M30Mop(HOI eMKOCTEIO B oTHomeHmu Eu’'. IMpu
TUAPOTEPMANBLHOM IIpoliecce Eu mocTyIaeT B pacTBOp,
a OTTyAA B KPUCTAJUTU3YIOIIUICS 1IeeuT. Eci yeao-
BUSL MIHEPAI000pa30BaHIS OKUCIUTENBHELe, To Eu’t
(ycToiturpas hopMa B BOAHBLIX paCTBOpaX) IepeXoauT
B Eu®" (HeycToitumB B pacTBOpe), KOTOPBI BXOIUT
B KPUCTAJUIMBYIOIIUIACS 1lIeeJIUT, YTO 0OYCIOBIMBACT
TOJIOXUTEIBHYIO aHOMANHIO. OTHAKO B C/Iy4ae MeCcTo-
poxnaeHus Kekypa HA B MeTacOMATUTaX, B KOTOPBIX
HAXOmITCS XWIBI U MPOXWIKA C 1IeeJIMTOM, HU B
CaMMX XXWJIaX U TIPOXUIKAX HeT MUHePaJoB, YKAa3bIBa-
IOIIMX HA OKUCUTEIbHYI0 06CTAHOBKY (TeMATUT, Mar-
HETUT). DTO IO3BOJISIeT MPEIIIOIOXUTh, YTO 1SS IUT
KPHCTAUIM30BAJICS B BOCCTAHOBUTEILHBIX YCIOBHUSX.

JdaHHble 0 (PIIOMAHBIX BKIIOUEHUSX B IIeeSIUTe
30JIOTOPYIHBIX MECTOPOKICHUI OrpaHUYCHEL U TTOKA-
3BIBAIOT IIMPOKUIA JUATIA30H TeMITepaTyphl TOMOTCHI -
3allMK MIepBUYHBIX BKMoueHU, “C: 300—345 — Mme-
cropoxnaeHuss CeBepoKa3axCTaHCKOUM 30J0TOpyIHOM
NpoBUHLIMU [CIIMpUIOHOB U Jp., 1999], 270—345 —
bepeszoBckoe MmecTopoxmeHue Ha CpemHeM Ypaie
[Baksheev et al., 2001], 160—240 — Bocu B Kutae
[Zhu, Peng, 2015], 380—415 — JJamuu B Kutae [Sun
et al., 2009]. Kak BUgHO, TeMIIepaTypa FrOMOIeHU3AIN
IIB B meenmure MecTopoxmeHus Kekypa waeHTUYHA
TAaKOBOM IS IeeuTa MecTopoxaeHus Bocu. OT-
MeTHM, YTO B CJIydae MecTopoxmeHuil CeBepoKasax-
CTAHCKOIA 30JI0TOPYAHOI MPOBUHIIMM U bepe3oBcKoro

1IMK OTBeYaeT TeMIlepaType (HOpMUPOBAHUS
MMHepajia, TOCKOJBKY BO BKIIOUCHUS 3a-
XBaThIBaJICS KMInIuid (mouna [CripumoHoB, 1995;
Baksheev et al., 2001]. B cayyae MecCTOpoOXmcHUS
Kekypa TpoucxXoawI 3aXBaT TOMOTEeHHOTO (hIoua,
TMOSTOMY IPU OIpeAeSICcHUHA TeMIIepaTypbl KpUCTaI-
JIM3allUM 1lIeeIuTa HeoOXOAMMO BBECTH IOIIPABKHU
Ha JapjicHMe. YUUTHIBAS coacpxanue Sr, Y, P3O B
lIeeJINTe, KOTOpOe OTBeYaeT TAKOBOMY B IlleeMTe
THITA0KCCATTLHBIX MECTOPOXKICHIUIA, (hOPMUPYIOIIMXCS
npu nasneHdn okoo 0,1 I'Tla [CrupruaoHoB, 1999], a
TaKke TDIOTHOCTh M COCTAaB (DiIIonaa BO BKIIIOUSHUSIX,
BO3MOXHAS TeMIlepaTypa KpHUCTAUIM3ALMHA IIeeIUTa
MecTopoxaeHusi Kekypa cocraBmiia 250—300 °C.
OHa 61mM3Ka K TeMIepaType oOpa3oBaHHWS IIIeeJIMTa
Ha MecTopoXaeHUIX CeBepoKa3zaxcTaHCKOM 30JI0TO-
PYIHOU MPOBMHIINHK M bepe30BCKOro MecTOpOXKACHUS
Ha CpenHeM Ypade.

3akmouenne. Illeenur MecTopoxnmeHus Ke-
Kypa OpeacTaBieH TpeMs 3apoxXxaeHUIMHU. Huzs-
Kag KOHIIeHTpaluus Mo B MHMHepase obycIoBiIeHA
HHU3KHUM COJepKaHUeM B5TOro dJIeMeHTa B cpele
MUHepanoobpazoBaHus. CHILHAS I1OJIOKWTEIbHAs
Eu-anomamis B llIeeMTe CBUAETEILCTBYET O BOCCTA-
HOBUTEJIBHBIX YCIOBUSIX (POPMUPOBAHUS MUHEpPAJA.
Bricokast KOHIIeHTpalus St ¥ OTHOCUTENILHO HU3Kas
Y u P39 yka3piBaeT Ha TUTIA0MCCATEHYIO 0OCTAaHOBKY
00pazoBaHMsT MUHEpAa.

baazodapnocmu. Astopnl nprzHaTebHEL O.B. Bu-
keHntheBoii (MI'EM PAH) u B.B. CMoneHcKoMy
(CIIoI'Y) 3a 1eHHBIE 3aMeYaHUsI, BEICKA3aHHBIE TIpU
MOATOTOBKE CTaTbW. MBI Omarogapum reosioroB 3A0
«bazoBble MeTa/UIbl» 3a IIpeAOCTaBleHHe 0OpaslioB
TUIST U3Y9eHHS.

Dunancuposanue. PaboTa BLIIIOIHEHA TIPU MO~
nepxke Poccuiickoro ¢hoHma ¢pyHIaAMeHTAILHBIX MC-
cllenoBaHWA (mpoekT Ne 18-35-20034).
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