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HagezeHi pe3ynbraTi BUBYEHHS! KPUCTATOXIMIYHMX OCOONMBOCTEN aHOPTOKIIa3-Me30MepTutTy (Ano-pt) B cieHitax fctpybe-
upkoro Zr-REE-Y pynonposiBy (Cymiano-IlepxaHcbka TekToHiuHa 30Ha, BonmmHcbkwit 610K, YkpaiHcskuii mut, 1772 £ 17 mia
POKIB) 3a OMIOMOTrO0 MeTOMiB peHTreHomoMiHecteHlii (PJI) Ta cTpyKTYpHOro peHTreHiBchkoro aHanizy. Kpucramm Ano-pt
SIBJISIIOTH COOOI0 TIPOPOCTAHHS 3aKOHOMIPHO OPIEHTOBAHUX HU3BKOTO abOITY (Ab) — MaTpULS i MAKCUMATBHOTO MiKPOKITIHY
(Mc) — nieptutu. Bmict ansbitoBoi dasu B Ano-pt ckinanae Bix 50 no 75 %. docnimkeHo craitti mo (001) un (010) BUKOIKM
KpUCTaiB Ano-pt i3 JeiKoKpaToBUX (3 (DepoeneHiTOBOI0 POTOBOI OOMAHKOK i OIOTUTOM) Ci€HITiB BEpXHBOI i 3 Me30-
1JIEIKOKPATOBUX (TACTUHICUT-AHITOBUX) CIEHITIB FOJIOBHOI PO3LIAPOBAHKX CEPili Ta 3 KBAPLIEBKX ETipUH-PUOEKITOBUX (3 aHITOM)
CIEHITIB IIEHTPATLHOTO siipa. 3pa3ku BinidpaHi 3 kepHy cepmosiHu 23¢ (1500 M), mpobypeHoi B 1ieHTpi MacuBy. [TopiBHSLTbHMIA
anai3 criektpis PJI Mc, 1o yrBoptoe neptutoBy a3y B Ano-pt 3 CieHiTiB AcTpyberbkoro Macusy, i Mc 3 yxXHuUX, CyONTyXHUX i
HOPMAJIBHUX 32 JIYXHICTIO TMOPiA pPilKiCHOMETAJIEBUX POJOBUI Pi3HOTO TE€HE3UCYy — MarMaTuyHoro KartyriHchbKoro
mipoxiopoBoro (Cximxuit Cubip, Pocist), meracomatnuHoro [IlepxaHCHKOTO TeHTrenbBiHOBOTO (BonmHchkmii 010K,
YkpaiHcbkuii muT) i aBToMeTacoMatiyHoro OpJioBCHKOTO KOTYyMOiT-TaHTamiT-MiKposnitoBoro (3abatikamis, Pocist), mokasas
BUCOKY T€HETMYHY iH(OPMATUBHICTb Bapiallii SIKICHOTO CKJIay Ta KOHIIEHTpALlii ONTUYHO aKTUBHUX LIEHTPIB Y KpUcTatax Ano-pt.
3okpema, mapametp Fe* [y, / O, O~g; € TEOXiMITHIM iHIMKATOPOM CTYTIEHS TUEPEHIIIOBAHOCTI TOPiH, a HampaB/ieHa 3MiHa
10r0 3HaYeHb BiIOMBAE €BOMIOLIIO (Di3UKO-XiMiYHUX MTAPAMETPIiB MiHEPATOYTBOPIOBAIBHOTO CEPENOBHUILA (B TOMY YKCJi i BMICTY
0, i Bomy y cKITazi IeTKIX KOMITOHEHTIB). BusineHo, 1mio 3a Bucokumu KonteHTparieto OALL Fe’* |y, i 3HaueHHsIMU TTapameTpy
Fe**y / O MIKpOKITiH TiepTUToBOi (hasu y cKitani Ano-pt 3 eTipuH-pruOEKITOBUX CIEHITIB SCTPYOEIIBKOTO MACHBY TIPAKTIIHO
IEHTMYHWIA MiKPOKJIiHY B €TipuH-pUOEKIT-aHITOBUX Moponax KaTyriHCbKOro mipoxiIopoBOro poaoBUILA, KPUCTATI3ALlis SKUX
BinOyBas1ach 32 BACOKOI aKTMBHOCTI OKCUTEHY i MarMaTi4Hoi Temrneparypu. CTaHOBJIEHHSI CIEHITIB TOJIOBHOI pO3IIIApOBAHO] cepil
Sctpybenibkoro MacuBy BinOyBanocs 3a ckiianHux P—T yMoB GaratocTafiiiHOro mpouecy MiHEpaTOYTBOPEHHS i B3aEMOLl 3
ABTOMETACOMATUYHUMU PO3YMHAMM, YOMY CIpHSUIA HEOAHOPA30Ba TEKTOHIYHA AKTHBI3allisl 3 YTBOPEHHSIM JIOKATBHUX 30H
Ti3HBOI TpinmHyBarocti. [Tpo 11e cBimyarh 3adikcoani 1eHTpr Pb* (MikpokiiHoBa (aza meptutiB) B Ano-pt Ta 4acTkoBa abo
TIOBHA KaTIIITaTH3aLlist HoTo KprcTamiB. Brucoki koHIeHTparii Pb* — TumoMopdHa 03HaKa BUCOKOYITOPSIIKOBAHHX MiKPOKJITiHIB
3 TpeiizeHiB OpIIoBCBKOTO KOMyMOIT-TaHTJTIT-MIKPONTITOBOTO i [1epXXaHChKOTro TeHTTeTbBIHOBOTO POMOBHILL, 5IKi (hOPMYBAIHCS
T BIUJIMBOM BilMOBITHO 3aJMIIKOBMX i iH(MiNbTpaLiiHuX GuoiniB 3a OUTbII HU3bKOI TemmepaTypu. HamxomkeHHs aBTo-
METaCOMATUYHUX PO3UYMHIB i3 IJIMOMHU B HUXKHI TOPU3OHTU SICTPYOEIIbKOTO MacHBY CI€HITIB MOXe OyTW HACIIKOM BiIKPUTTS
HOBMX MarMaTWYHMX KaMep Ta “NOAaTKOBOI” KpUCTali3aliifHOi mudepeHLialii MarMaTMYHOrO PO3IUIABY 3 HAKOMMYEHHSIM
LIMPKOHII0 Ha Mi3HiX CTaisIX.

Karouosi crosa: pinkicHoMeTasieBi MOpoay, aHOPTOKIIA3-MEPTUT, MiKPOKJTiH, CIIEKTPY PEHTIEHOIIOMIHECIIEH1Iii, OMTUYHO-
aKTUBHI LEHTPU, KPUCTAJIOXiMiYHi OCOOIMBOCTI, TEHE3UC.

Beryn. BukoHaHi HampMKiHII MMHYJIOTO CTOJITTS HUX, METaCOMAaTUYHUX TOIIO),  T. Y. i 3 IIMPOKOTO
JIOCITIIXKEHHS JIIOMiHECLIeHIIII ITOJbOBUX IIITIATIB KoJia 100pe BUBUEHHMX KJIACMUYHUX PiIKiCHOMETae-
(Fsp) y cknazi mopin pi3HOTo reHe3ucy (MarMaTuy- Bux ponosui [10, 14—15, 17-18, 23, 24, 25, 28]
CIIPUSUTA BUSIBIEHHIO T€HETUYHOI iH(POPMATUBHOCTI

© Jymamko TM., Tapaman A.M., [peuaHos-  YCTICHOTo (ab0 MIHIMBOTO) XapaKTepy PO3MOLLTY
coka O.€., Kpusnik C.T., 2016 onTuyHo akTMBHMX LeHTPiB (OALI) y ixHiil cTpyKTy-
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pi. AxicHmit ckman OALL B Fsp 3aexHo Bin yMOB yT-
BOPEHHS (UM MEPETBOPEHHS) MiHepasly 3arajoM Bil-
MOBiZIa€ OCHOBAM €BOJIIOLIii TTPOLIECiB METPOIEHE3UCY
i BimoOpaxae cTymiHb AM(EepeHIiHOBAaHOCTI MOPIL.
3okpema, Oyno mpoaeMoHcTpoBaHo [14, 15, 17, 18],
110 3a (opMyBaHHS 30HAJILHOI OYI0BU PiAKiCHOMeE-
TaJeBUX MACHUBIB JyXKHUX TOpil, Bapiallii ckmamy i
koHueHTpauii OALL B mopopoytBoptoBanbHuX Fsp i3
KOHKPETHUX TMapareHe3uciB MiAMOpSIIKOBYIOThCS
CYBOPMM T€OXiMiYJHMM 3aKOHOMipHOCTSIM HarpaByie-
HOI 3MiHM (bi3MKO-XiMiYHMX MapaMeTpiB MiHepaso-
YTBOPIOBAJILHOIO CEPeloBUILA i JalTh MOXIUBICTh
CKJIACTH YSIBACHHS PO YMOBU (DOPMYBaHHS TIOPIiTI.

V 1iit ctarTi HaBeAEHO PE3YJIBTaTH JOCTiKEHHS
KpPUCTAIOXIMIYHOI i TeHeTHYHOi iH(HOPMATUBHOCTI
crekTpiB peHTreHomoMiHecteHii (PJI) Fsp 3 cieHi-
TiB fActpyoeupkoro Zr-REE-Y pymomnposy (Cy-
maHo-IlepxkaHChKa TEKTOHIYHA 30Ha, BomuHChKMiA
010K, YKpaiHcbKuil mut, 1772 + 17 MaH pokis) [1, 3,
8,9, 20, 29]. HagBHicTb Tpy00i pUTMiYHOI UM TIPHXO-
BaHOI PO3IIAPOBAHOCTI Ci€HITIB y Mexax fAcTpy-
O€IbKOro MacuBY CITPUIMHIOE TPYAHOLLI B iHTEpIIpe-
Tallil MPOCTOPOBO-YaCOBOI MO3MUIIi1 iXHBOI KPUCTai-
3allii Ta eBOMIOLIHKX 3MiH y TeOXiMii IPOLECiB.

MeTa nocimKeHb — BUBYEHHS (32 BUKOPMCTAHHS
merony PJI) xpucramoxiMidyHMX BIacTMBOCTE Fsp y
CKJIafi pi3HMX MapareHeTMYHUX acolliauiil MiHepasiB
ScTpybenbKoro MacuBy piKiCHOMETaJIeBUX CIEHITIB i
BUSIBJICHHS OCOOJTMBOCTEI 110T0 (hOpMYBaHHS. 3BaXa-
10YM Ha 3HAYHi TOCITHEHHS Y BU3HAYCHHI TUIIOMOP(-
Hux o3Hak PJI mopomoyrBoproBaibHUX Fsp 3 iHIIMX
PiIKiCHOMETaNIeBUX TEONIOTIYHMX O0’€KTIB BimOMOTO
TeHe3UCY, BOAUAEThC, 110 MOPiBHSUIbHUI aHani3 PJI-
napametpiB Fsp 3 cienitiB Actpybenibkoro Zr-REE-Y
PYIOIPOSIBY i IYXXKHUX, CYONYXKHUX i HOpMAIbHUX 32
JIYXHICTIO TOpid, BiamoBigHO, mMarMaTuyHoro Kary-
riHceKoro mipoxiopoBoro (Cxigamit Cubip, Pocist [22,
25]), meracomatnyHoro IlepaHCHKOTO TEHTIENb-
BiHoBoro (BoymHcbkuit 610K, YKpaiHChKuil mut [4,
20, 25]) i aBTOMeTacoMatnayHOTO OPIOBCHKOTO KOYM-
OiT-TaHTamiT-MikpomiToBoro (3abaiikamisd, Pocis [5,
25]) pomoBHIII CITPUATIIME TTO3UTHBHOMY BUPIIIEHHIO
i€l mpobmemu. 3pasku Fsp st mocimimkeHb Moo’ 13H0
Hajla/Iy B pi3HMIA yac 3i cBoix Konekuiid H.A. be3nanb-
ko i C.I. Kpugik (IFTMP im. M.II. Cemenenka HAH
Vkpaian, Kuis), TM. Ilypura i 3.I. Kapaepa (Bce-
POCIMCBbKMIA HAYKOBO-AOCTIAHUIA iHCTUTYT MiHepasb-
Hoi cupoBuHY iM. M.M. ®emopoBcbkoro, Mocksa).

00’ekT HocHimKeHHs — MOJIbOBUI mimaT SAcTpy-
oenpkoro Zr-REE-Y pynonposBy. BiH npencrasnie-
HUI aHOPTOKJ1a3-Me30MepTUTOM (Ano-pt) 3 BMicTOM
80—95 % y cienitax. Benuki xpuctanmu Ano-pt 3le-

MEHTOBaHi JIpiOHO3epHUCTOI0 (LIYKPOIOAiOHOIO)
Macolo (iHTEpPKyMYJIOCOM): TPaHYJISIPHUIA aJbOiT —
80 %, xBapll i IpaTyacTUii HEMEPTUTOBUIN MIKPOKIIiH
Ta KaJabLMT i pmooput — pewmrta. Kpucranum Ano-pt
SBJISIOTh COO0I0 MEXaHiYHY CYMIIll HU3bKOTO aJIb0iTy
(Ab) — MaTpuug i MaKCHMAaJbHOTO MiKpPOKIIiHY
(Mc) — meptutu. Bumict ansbiToBoi dazu B Ano-pt
50-75 % (puc. 1).

Ax Bimomo [1, 9], pinkicHoMeTaneBi (LMPKOH,
OpUTOJIT, OPTUT Ta iHIN.) CIEHITM pPO3IIaPOBAHOI
iHTpYy3ii AcTpybenbKoro MacuBy MpeacTaBieHi apio-
HO-, CepeHbO- i KPYIMHO3EPHUCTUMHU 10 TEerMaToii-
HUX OTHOIOIBOBOIINATOBUMHU aM(PiO0oIOBMMH, aMi-
00J-TliPOKCEHOBUMM i OIOTUTOBMMU Pi3HOBUAAMU. 3a
MiHEpaJIbHAM CKJIAIOM i TeKCTYPHO-CTPYKTYPHUMU
0COOJMBOCTSIMU BMAIIEHI €HIOKOHTAKTOBI Ci€HITH
(motyxHicts 50—70 M), BepxHs (100—250 M) i ronoB-
Ha (1000 m) po3iapoBaHi cepii Ta LEHTpaJibHEe SAPO
(350—450 m). Bapiauii B ximiuHoMy ckiafi amgibonis
CBiguath [8] mpo MOCTYIMOBMIA MEpeXil MixX CiEHiITaMU
BEPXHbOI PO3IIAPOBAHOI Cepii Ta LIEHTPATBLHOTO Sapa.
Takuit mepexin BiICYTHiit MiX Ci€HiTaMU IIEHTPaJIbHO-
To spa i ronoBHoi cepii. CieHiTH BepXHbOi po31Iapo-
BaHOI Cepil Ta LIEHTPAIBHOTO sapa 30iTHEeHi Ha Lup-
KOH, a TOJIOBHOI, HaBITaKH, 30arayeHi Ha HbOTO.

Meroau mocnimkennsi. EKcriepuMeHTaNbHe BUB-
YeHHSI Ano-pt BMKOHAHO 3 3aCTOCYBAHHSM METOLY
PEHTTeHOIIOMiHECLIEHLIi 3 3aTy4YeHHSIM PEHTITEHiBCh-
Koro aHami3y. Bukopucrano cmaiii mo (001) um (010)
BUKOJIKH 29 KpUCTAJIiB, BiliOpaHUX Y BEPTUKAILHOMY
po3pisi ceepmmoBrHu 23¢ (1500 M), 1m0 mpobypeHa B
LIEHTPi MaCUBY, 3 JISMKOKPATOBHX (3 GepoeaeHITOBOIO
POTOBOI0 OOMAHKOIO i 0iOTUTOM) CiE€HITIB BEPXHBO1 i 3
Me30- i IeIKOKPaTOBUX (TaCTUHCUT-aHITOBUX) Ci€Hi-
TiB TOJIOBHOI pO3IlIapoOBaHUX Cepili Ta 3 OKBapLOBa-
HUX eTipUH-pUOEKITOBUX (3 aHITOM) Ci€HITIB LIEHT-
pajbHoro siapa [8, 9].
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Puc. 1. Bmict annbitoBoi a3y B Ano-pt i3 Ci€HITIB
ScTpyOe1bKoro MacuBy B I€0JIOTiYHOMY PO3pi3i CB. 23¢
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Crnektpu PJI 3pa3kiB Ano-pt DOCHiZXEHO B
IIMPOKiA crekTpaibHii obmacti, 220—1000 HM, Ha
YCTaHOBIIi, SIKA CKJIAJAEThCs 3 IBOX MOHOXPOMATO-
piB — CD-4 (220—600 um) i ICIT-51 (400—1000 HM) 3
doronomHoxypauamu ®EY-14 i ®EY-106, Birmo-
BiHO. PeHTreHiBCbKe OMPOMiHEHHS 3MiiCHIOBANIOCS
Bim amapaty YPC-55 (pentreHiBcbka Tpyoka bCB-2 3
BOJIb()PaMOBUM aHOIOM), 1110 Tiparitoe mpu 45 kB i 20
MA. TToapi6neni go 0,05 MM 3pa3ku Ano-pt 3a goro-
MOT0I0 CIIMPTY HAHOCWITU Ha OepuitieBe THO MeTajle-
BOI KIOBETH, BCTAHOBJICHOI Ha BiJICTaHi 2 CM BiJl BiKHa
PEHTTEHIBCbKOI TPyOKU. JIIOMiHECIIEHTHE BUIIPOMi-
HIOBaHHS 3pa3KiB (hoKycyBajocs 3a JOINOMOTOI0
KBAapLOBUX JIiH3 Ha IBa MOHOXpoMaTopa (Iif KyToM
45° omuH 10 OMHOTO). 3amuC CIEKTPiB 3MIACHEHO
OJIHOYACHO Ha JIBOX MOHOXpPOMAaTOpax MOTEHIIIOMET-
pamu KCII-4 3a KiMHaTHOi TeMITepaTypH.
CrpykTypHa Si-Al ynopsiiKOBaHiCTb Ta pO3MOALT
AJTIOMiHiI0 B HEEKBiBaJIEHTHUX TETpacAPUIHMX O3~
uisix Ty0, Tym, T,0 1 T,m BUBYEHi HA ABTOMaTUYHOMY
mudpakrometpi JJPOH-3M (dinsTpoBane Cuygoi-
BUIIPOMiHHIOBAaHHS). 3iioMKa pEHTIeHOTpaM BHKO-
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HaHa y pexuMi ©/20 B intepBani KytiB 20—33, 41—
43 1 50—53° 20 — a1 a3y KajieBoro MmojboBOro
mmnary i 29—32° 20— nia dasu miarioknasy. [Bua-
KicTh ckanyBaHHS — 0,25 Tpam./XB., KPOK CKaHYBaH-
Ha — 0,02 rpan/xs. OTpuMaHi CTPYKTYPHI XapaKTepH-
CTUKU — CTYIiHb TPUKJIIHHOCTI abOiTy i KajieBoro
MOJIbOBOTO MIMaTy (Ap) Ta YHOpPSAKOBaHICThH (,0)
OCTaHHBOTO PO3PAXOBYBAJIM 32 BEJIMIMH, BillIOBITHO,
A205,= 20,5, —20 3, Ta A20 (204 — 060) [21].
Pe3ynbratu pociimkenns. Kpucranu Ano-pt —
1Ie¢ TPOPOCTAHHS 3aKOHOMIPHO OPi€HTOBAHUX HU3b-
Koro anb0ity (Ab) — MaTpuLs i MAKCUMATbHOTO MiK-
pokiiny (Mc) — nmeptutu. Bwmict annbitoBoi (pa3u B
Ano-pt cknanae 50—75 % (puc. 1). CTpykTypHi napa-
MeTpu Mc pas3u HaBezeHi B Tab. 1. Ha miarpami mop-
onoriynux “tunis bambayepa” (puc. 2), modymnosa-
HOI 32 CTPYKTYpHMMM MapameTpaMu (2t,— At)) mis
JIYXXHUX TTOJIbOBUX IIMATIB 3 Pi3HUM TUIIOM JABiAHU-
KoBoi cTpykTypH [30], (irypaTWBHi TOUYKM KaJi€BOi
(azu mepTuTiB B Ano-pt 3 cieHitiB AcTpybenbpKoro
MAacHUBY IOMAJAl0Th B 00J1aCTh BUCOKO BITOPSITKOBA-
HUX KPUCTAJIiB MAaKCUMAaJIbHOTO MiKPOKJIiHY.

Puc. 2. Mopdooriyti TUIIX MOJIOBUX IIIIATIB 3a CTYIIEHEM TPUKIIHHOCTI (Ap) i Al-Si yIopsiIKOBaHICTIO: @ —
JIyKHi TIOJIBOBI IIIATU 3 Pi3HMM TUIIOM ABIMHMKOBOI CTPYKTYpH (Mopdosoriuni “tunu bambayepa” [30]) 3a
napaMeTpaMu — TPUKIIiHHICTb (Ap) i Al-Si ynopsiaikoBaHicTb(2¢)). San — caniguH; Ort — opTokias, Mic — Mik-
POKIIiH; 6 — KajieBa da3za (meptutr) B Ano-pt 3 cieHiTiB AcTpydenpkoro MacuBy (cB. 23¢) 3a mapamMeTpaMu —
TPUKJIIHHICTD (Ap) 1 Al-Si ynopsinkoBaHicTh(#,0). /i 3 — BepxHs i roJIOBHA pO31IApOBaHi cepii; 2 — LHEHTpaIbHE

anpo (3a [8])

60

ISSN 2224-6487. Teoxim. Ta pynoyts. 2016. Bun. 36



OcobmmBocTi (hopmyBanns AcTpydenbKOro MacHBY 32 JAHUMH PEHTIEHOJIIOMiHECHEHIIIT MTOJbOBUX INNATIB

[IIupoko po3noBCIoAXKeHO0 TS MepTuTiB Mc €
CTPYKTypa 3 JiHIMHMMU a00 XBUJISICTO-JIiHIHHUMMU
JaMeNnsaMHy posmnafay — Ieplia cerperaiis (puc. 3, a,
0). IlepTuTy cidyTh KpUCTaJ Bil Kparo 0 Kpato, iHKO-
JIX 3BYXKYIOTBCS Bifl LIEHTPY A0 Kpalo, Y1 YTBOPIOIOTh
CTOBITYACTi 30HU (puc. 3, 8, 2). OcTaHHi MPUYpOUYEHi
10 TUX K€ HarpsIMiB, IO i TIepIa cerperallis mepTh-
TiB. B anb0iTOBIli MaTpUIli YacTO CIIOCTEPIraroThCs
TITSTHKY TIEPUKITIHOBMX ABIMHMKIB pPEJTiKTiB EPBUH-
HOI IBIfHMKOBOI CTPYKTYypH. [lpyra cerperaiisi mep-
TWUTIiB TMpPEACTaBIeHa TOHKMMM BEpETCHOMOMIOHUMMU
BpocTKamu. Lle — mepTuT po3mamy TUITY 3Ur3ar (puc.
3, 0, e). TpeTsa — CTpiuKyBaTUM MEPTUTOM 3i 3BYyXKEH-
HSMU i po3myBaMu (puc. 3, €, ac). Y JeiKocieHiTax
TOJIOBHOI po3lIapoBaHOi cepil Kpuctaiun Ano-pt
JIOCHUTh YaCTO KaTakKJIa30BaHi i 3aMilllyI0TbCS CBIOKUM
IPaTYacTUM MiKpOKIIiHOM (puc. 3, 3—ii).

V¥ cnekrpax PJI Ano-pt (puc. 4, a) 3adikcoBaHi
cmyru BunipomiHioBaHHst OALT [10, 27]: 1) pomiko-
BUX ioHiB Mn** (A, = 580+600 um), Fe**|, (Amax =
725+740 um) i Pb* (A, = 860 HM); 2) Ha BIaCHUX
KHCHeBUX nedekTtax cTpykTypr — AlO,* (max =470
HM, MikpokiiH) i Si0,*~ ( max = 390+410 HM, amb-
0iT), O MO3HAYEHi 3a TUIOM TeTpaeapa, Ha SIKOMY
BOHU CTa0iMi3y0ThCs, 1K O~y 1 O7g; [10].

Ilentp O~,, HaifyacTillle YTBOPIOEThCS 3a i30-
MopcHoro 3aminieHHs Al*Y — Si** B KpeMHEKHCHEBUX
TeTpaeapax, HalomK4YKMx 10 Al-TeTpaeapis, 3a BXOa-
KeHHs IBOX i0HiB Al** B cycinHi TeTpaeapuyHi MO3uMIIii
[10, 27]. 3apsinoBa KommeHcalist HeHTpiB Og;, HalBi-
porifHinre, BinOyBaeTbcs 3a paxyHok OH-rpym.

3a3Buyaii, ionn Mn** i3oMophHO 3aMilyIoTh
ionn Na* i Ca’* B M-103MLIisIX CTPYKTYpH IIAriokia-
3iB. BusiBNeHi Bapiallii B CIIEKTPATbHUX MOZUILISX Ay
cMyru Mn?* B criektpax PJT Ano-pt ikcyroTh BUIIpOMi-
HIOBaHHS ioHiB Mn** y nBox dazax: 580 HM — B anb0iTi
1610 oM — B KanbLuTi. Haii6inbmr gitko, 3a sanumu PJT
JOCJiAKeHb, MEXaHiYHa JOMIIlIKa KaJbLUTY (3 iHTep-
KyMyJyca?) B 3pa3kax Ano-pt CriocTepira€Tbcs B iHTep-
Bazi 580—600 M, 1330 mi 1502 M (Tabm. 1).

lonn Fe**, gk mpaBuio, BXOAATD Y TETpaeApUUHi
no3uii 7,(o) u T;(m) ctpykrypu KpuctaiiB Fsp pi3-
HOTO CTYINEHs YIOpSOKOBAHOCTI 3a cxeMoio Fe’t —
AP*. JIOBroXBmiboBe 3MIIEHHS MAaKCHUMYMIB CMYT
BunpomiHioBatHs Fep,** B ciektpax Fsp 3anexuTsb Bin
tuny Kariony (K, Na, Ca) B M-mo3uuii [16, 28].
3HIXEHHST YIOPSIIKOBAHOCTI Mc juiie 3MeHIIye ii
IHTEHCHMBHICTb y CIIEKTpax i He 3MiHIOE CIIEKTpajibHE
nosoxeHHs Makcumymy — 690—700 um [16]. ¥V kpu-
CTajlaX HaBUILIOrO CTYTEHS YIOPSAKOBAHOCTI — MaK-

Puc. 3. CtpykTypa nepTuTiB y KpucTagax Ano-pt 3 cieHitiB fActpybenbkoro Mmacusy (cB. 23¢,1500 m): a—e —
repTuTH posnany (a — niHiiHi (ra. 319 M), 6 — xBunsicto-miHiiHI (1395 M), 6, 2 — croBmuacrTi (1. 6 M); 0, € —
neptuty tuny “surzar” (m1.1012,3 i 1022.9 M ); €, ac — CTpiuKyBaTHil TIEpPTUT 3 PO3AYBaMU i TepeXXUMaMu
(r1.1018,9 m); 3—i — 3aMirieHHs Ano-pt rpaT4acTUM MIKpPOKJIIHOM (3 — 1. 694,2 M, i — 745,2, i1 — 1207, 8 m);
I — Karakja30BaHui Kprctan Ano-pt (Tir. 627—627,8 m)
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cumanbHoMy Mc — ionu Fe’* samimnyiors AI** B TeTpa-
epax, MepeBakHO 3aceyisAoud Juile mosuuii T,0
(Tabm. 1). BussneHi Bapialtii B A,,,,, (Bim 725 mo 740 HM)
cmyru Fe**, B cmekrtpax Ano-pt fctpyberibkoro
MacuBy (Tabna. 1) BKasyloTb Ha CYMEPIO3UIII0 CMYT
Fe’*|y B dazax Ab (Marpuiist) i Mc (meptuth).
ITpucytHicts y IY-nianazoni cnextpis PJI cmyru 3
Amax = 860 HM OALL ioHiB Pb* € HamiitHOIO miarHo-
CTUYHOIO 03HAKOIO KaJliEBOTO MOJIBOBOrO WImaty [5].
[30MopdHE BXOMXEHHSI CBUHIIID B OJHOBAJIEHTHOMY

CTaHi B iOTO CTPYKTYPY 3yMOBJIEHE OJIM3bKUMU PO3Mi-
pamu ioHHMX pamiyciB — Pb* (1,65) i K* (1,69).
3a3Buyait, cMyra Pb*, 110 iHkonm mocuth BUCOKa 3a
iHTEHCHBHICTIO, TPUTaMaHHa CIIeKTpaM 3pa3kiB Mc i3
HaHOiIbII YIOPSAKOBAHOIO CTPYKTYPOIO, SIKi IMpak-
TUYHO He YTpuMyloThb Ab-kommoHeHT [5]. Hapasi
HaKOMMYEHUIA eKcriepuMeHTanbHMI MaTepian [10, 17]
BKa3ye Ha Te, 110 ISl CMYTa € XapaKTepPHOI0 03HAKOI0
Mc y cknafi BUCOKO IuGepeHIIiiioBaHNX KpeMHEKHC-
JIVIX TIOpiT — TpaHiTiB a00 X TOpiM i3 30H TpaHiTU3aLlil

Tabnuug 1. PentreHooMineceHTHI XapakTepucTHKU Ano-pt i cTpyKTypHi napamerpu Mc (nepTutu)

SAcrpyoenpkoro Zr-REE-Y pynonposiBy, cB. 23¢

Fepy** Amays HM
Konuenrpauis nenrpis PJI (inten- v max
Posmapo- CUBHOCTI CMYT BUIIPOMiHIOBAHHS B
Dmbuna, M Bata cepis IMopona criektpax PJ1, (yMoB.01L.) 0-; | 0 pg| M [Fepy Ab, %| Ap 2
O_Si O_Al Mn?* FGI\[H Pb*
Poxesi apioHO-ce-
5-8 pemmoseprucrii | 3 | 4 | 5 | 87 | — | 29 |21,7| 585 | 740 | 59 [0,916] 0,936
cepemHbO-KPYITHO-
BepxHst | 3epHUCTi MacUBHi
OioTUT-TeneHOepriT-
127,5—-127,8 POTOBOOOMAHKOBI 2 2 3 44 — 22 22 | 580 | 740 69 1 0,982
cieHitn
299-300 5 7 7 330 — 66 47 580 | 740 56 10,948 0,951
318,7 Poxesi-uepBoni ce-[ | 5 8 | 312 | — [312|62.4] 600 | 740 | 66 [0,948] 0,958
319 P e | 10 | 1 [ 8 [153 | = [15,3[13,9] 59 | 720 | 58 [0,948] 0,955
342,5-343 Lent- aHiT-eripuH-piGeki-| © 8 6 132 | — | 22 |16,5| 580 | 740 | 73 [0,916] 0,937
ajibHa L
360,2 K()smpo) TOBI CIEHITH 3 KB?}D' 31 31 18 170 - 55155 580 | 740 | H.a. |H.a. | H. 1.
361 _ 1iom (KBapLOBi. 1 1 2 | 217 | = [217]217] 58 | 725 | 69 [0,916] 0,93
CIEHITU Ta I'paHOCIE-
363—-364 HiTH) 1 3 114 114 | 114 | 580 | 740 82 10,964 | 0,966
375,3-375,6 1 2 1 484 — 484 | 242 | 580 | 740 81 0,1 {0,997
561,8 13 14 9 110 - 8,51 7,9 | 580 | 740 53 | 0.95 0,958
627—627,8 5 10 13 125 — 25 (12,5( 580 | 740 |H.n. |H.ao. | H. oo
652,8—653,3 6 8 6 130 — 21,7 16,3 | 580 | 740 |H.n. |H.n. | H. o
665,9 Heonropinso-3ep- ™ 1 3 46 | — | 46 | 46 | 580 | 725 | 76 [ 0091 0,93
HUCTI (CepenHbo- i
673-673,5 xpymuosepmueri, | 6 | 10 [ 11 | 87 | — [145]87 [ 59 [ 740 [ 76 [0,926] 0,94
692.2 nermaToinHi) 6iotu-| 31 42 21 20 12 0,64 | 0,48 | 580 | 740 84 10,89 (0,916
694,2 T;Bi Ta I‘aCil'I/I]g.l“CI/IT— 1 1 2 45 Cn. | 45 45 580 | 740 86 10,906 0,925
CPOCIOCHIT-010TH-
698 TOBi CleHiTH 5 5 5 81 Cn | 16,2 (16,2 | 580 | 740 |H.no. |H.no. | H. o
703.,4 1 1 40 142 — 142 | 142 | 600 | 740 63 10,916 0,932
712,8—713,5 I 16 22 16 36 8 1,6 12,25 580 | 740 68 | 0,91 | 0,92
0JIOBHA
745,2 3 5 5 178 — 159,3(356]| 580 | 740 69 | 0,87 | 0,905
915,3-916,3 1 1 2 89 — 89 89 580 | 740 61 10,8991 0,925
1008,2—1008,7 3 3 4 | 149 | — |49,7]49,7| 580 | 740 | 67 [0,899] 0,932
1018,9 2 5 5 15 5 7,5 3 580 | 720 38 10,925 0,952
1207,8—1208,8 BiotuTosi Ta Giotut-| 1 3 3 44 | — | 44 |146| 580 | 740 | 59 | 0,95 |0,965
1330,3 TaCTHHICUTOBI Cie- [ 2 8 187 | — | 187 193,5| 590 | 740 | 68 | 0,9 | 0,93
i
1395 . 2 | 5 | 5 | 64 | — | 32 [12,8] 580 | 740 | 70 | 0,85 | 0,893
1498,5 3 5 5 63 - 21 | 12,6 | 580 | 740 58 10,9121 0,956
1502,1-1502,7 2 5 13 87 — | 43,5|17,4| 600 | 740 64 | 0,88 (0,913
Ipumimka: “ — “ — OALL Pb* He 3adikcoBani; H. 1. — Hemae manux, Ci. — crigu.
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3 BUCOKMM BMicToM SiO,, rpeii3eHiB To111o. Y creKkTpax
PJI Ano-pt 3 cieHiTiB fcTpyberpKoro MacuBy cMyra
Pb* 3adikcoBaHa e y 3pa3kax, BiliOpaHMX Ha pi3-
Hill IJTMOMHI rOIOBHOI po31IapoBaHoi cepii (Tad. 1).
HeoOxinHo mimkpecnuT TOBHY BiICYTHICTH Y
crnektpax PJI nociimkyBaHuX 3pa3KiB Ano-pt cMyru
BUMpPoMiHIOBaHHS i0HiB T1™ (A, = 285—290 HM), 110
€ JyXe XapakTepHoIo AJ 3pa3KiB Mc, BifiOpaHux y
30HaX KUCJIOTHOTO BUJIYTOBYBAHHS JIEeSKMX PifKiCHO-
MeTaJleBUX MerMaTuTiB i Metacomatutis [10, 17].
OOroBopeHHs pe3y/bTaTiB. AHAI3 CIIEKTPAIbHO-
moMiHecieHTHUX xapaktepucTnk OALL Fsp, orprma-
HMX HaMu paHiuie Qs 3paskiB i3 mopig KartyriH-
CBKOTO TTipoxJI0poBoro, OpIoBChKOro KOTyMOIT-TaH-
TalliT-MiKpoJitoBoro ta IlepXaHCHKOrO TeHTre/bBi-
HOBOTO POIOBHII, T03BOJMB 3pOOMTH BUCHOBOK IIPO
npsiMy Kopesisitiito KoHueHTpailii Oy, 1 O7g; 1 3BopoT-
Hy Fe’*|y B Mc i Ab 3i 3HIXEHHSIM JTyXKHOCTI [TOpiJ Ta
3pocta”HsIM BMicty SiO, y Hux [17, 18]. Bussneni
Kopesii ckmany i konuenTpamii mux OALL B Fsp 3
0COOJIMBOCTSIMM MiHEpaJIbHOIO CKJIaay BMIiCHHUX
Mopig BIEBHEHO CBigYaTh MpoO Te, LIO IapaMeTp
Fe’*1y / O, O7; € TeOXiMiYHMM iHIMKATOPOM CTY-
reHs audepeHIinoBaHOCTI TOpin, a HampaBlieHa
3MiHa MOro 3Ha4YeHb BimoOpaxkae eBOJIOLI0 MiHepa-
JIOYTBOPIOBAJIbHOTO Tiporiecy. Oco0I1MBO MOKA30BUM
€ TpeH] 3HaYeHb IHOTO TMapaMeTpy g Mc i Ab B
00’eKTax 3 MAKCUMAJILHUM CTYTIeHeM IudepeHIiiio-
BaHOCTi peuoBuHHU. [lpmKiagoM Takoro 00’€KTy

Moxe Oytu [lepXaHCbKe TeHTIeIbBiHOBE POJOBMIIIE,
B SIKOMY B pe3yJIbTati 0ararocTaliliHOro mposiBy JTyX-
HHUX i KACIOTHUX CTafliii METACOMaTUYHOTO TMpPOLeCy
chopMyBaMCh CUAEPODINIT-aTb0IT-MIKPOKITiH-TIEP-
TUTOBI i abOIT-MiKPOKIIiH-TIEPTUTOBI T€HTIEIbBiH-
BMiCHi METacOMaTUTU Ta KBapl-0iOTUT-MYCKOBIT-
(b0OpUTOBI Tpeii3eHN 3 TeHTTeIbBIHOM (ITi3Hi TeHe-
paitii) i peHakiToM [3, 6, 17].

Ananoriuno KonueHTpauii O, O~g; i Fe’*}y B
Fsp 3MiHI0€ThCS 1 XiMIYHUI CKJIa[ TOPiA 32 BMiCTOM
3ajtiza i muHo3eMy. B ofHiili 31 cBOiX KITaCMUHMX PoOIT
0.0. beyc 3i ciBaBTOpamMu [4], BUBYalOUM XapaKTep
posmnoainy Al,O5 i FeO + Fe,O; B pi3HHX anb0iTH30-
BaHMX i rpeii3eHi30BaHKX rPaHiTOINAaX — Bill pUOEKIT-
aNb0ITOBUX OE3CIIOASIHUX 0 Ipeii3eHi30BaHUX MYC-
KOBIT-aJIbOITOBUX Pi3HOBUIIB amorpaHiTiB, Mpoje-
MOHCTPYBAJIH, 110 3 POCTOM Koe(illieHTa armaiTHOCTi
CYMapHUii BMICT 3aJli3a B HUX 30iJIbIIYETHCH, a TJIU-
HO3eMY 3MEHIITYEThCSI.

[IpoBeneHi HaMu JOCTiAXKEHHS XiMiYHOTO CKJla-
Ty BUCOKO YIOPSAKOBAaHUX KpUCTaJliB Mc 3 pi3HUX 3a
JIY>XHICTIO TIOpiJl TaHTaI0-HiobieBuX KaryriHchkoro i
OpnoBcekoro ponoBuml i 6epuiieBoro Ilepxkan-
CBHKOT0, TAKOX 3aCBiMUMIIH UTST KOXHOTO 3 IIUX 00’ €K-
TiB MeHIIy KoHUeHTpalilo Fe,0; ta 6inbiy Al,O; y
3pa3Kax, 0 3aKpHUCTali30BaHi CyMiCHO 3 MyCKOBITOM
Yy JIETiA0MITOM, (hJIIOOPUTOM UM TOMA30M, OPiBHSI-
HO 3 TUMM, III0 B TTapareHe3uci 3 eripiHoOM i puoeKi-
TOM, cuaepodinitoM i KpiogitoM (tabm. 2). fAximo

Ta6mmig 2. OcobmuBocTi XiMiuHOro ckiamy ta PJI-xapakTepucTHKH MIKPOKJIIHY B TOPOAAX Pi3HOI JYKHOCTI

piAKiCHOMeTAIeBUX POAOBHIIL

Homep KinbKicTb ioHiB PentreHomominecueHuis
; = XiMiyHwmii a”ai3, mac. % B MePEePaAXyHKY ;
3pasKa | poonme MinepanbHuii o a 32 (0) KoHneHTpauis Fer
(aBTOPCh- rapareHe31c OALL, yMOB. O11. \Y%
KUit) - - 0-
$i0; | AlLO; | Fe,05| FeO | Si | Al | Fer [0 g | Fety | P | 7 Al
TanTany i HioGit0
KpiomiT, anb-
38—185 oit, eripun, | 63 | 18,58 | 0,61 | 0,06 | 11,72 4,07 | 0,085 | 11 2383 | — | 216,6
1. KaryriHceke|  puGekir
MipoxJ0poBe ATEGi 5
34-38 POIT, PUDE™ 6451 18,59 | 0,56 | 0,04 | 12 | 3,87 0,08 | 15 | 2412 | — | 1608
KiT, 6ioTUT
2. OpJi0BChbKEe AJIBOIT,
15—75 |koaymbiT-TaH-|KBapil, Tomnas,| 62,68 | 19,45 | 0,54 | 0,02 | 11,65| 4,26 | 0,075 | 44 61 61 1,4
TaJliTOBE JIETTIOJIT
bepuiiio
2113 Cunepodinit | 63,71 19,27 | 0,33 | 0,05 |11,82(4,196]0,0418| 15 | 2300 | — | 153,3
ITepxxaHcbke KpapiL, cue-
2069  [FCHTICABBIHOBE o yinim myc- (63,72 19,92 | 0,32 | 0,06 [ 11,69 | 4,31 | 0,044 | 153 | 1518 | 78 | 9.9
KOBIT
IIpumimxa: “ —” — OALL Pb* He 3adikcoBani (ximik Kpacrok O.I1.).
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PO3MIISAAATH 1 PilKiCHOMETaIeBi 00’eKTH (Tab. 2) B
psamy — armaiToBi eTipuH-pHOEKITOBI TI'paHIiTOINK
KaryriHchKoro mipoxjaopoBoro poaoBuIna — Jemino-
JIT-KBapI-aMa30HiTOBI Tpeii3eHu 3 TomazoM OpioB-
CHKOTO KOJNYMOIT-TaHTaTiT-MiKPOJTITOBOTO POIOBU-
Ia, TO MOAIOHA TEHAEHIS] B 3MiHi KOHILIEHTpaAILil
Fe,0; i rmurHo03eMy B Mc i3 pi3HMX 32 JTyXXHICTIO TIOPi[T
samumaeTbest: Fe,0, amenmyetnest (Bin 0,61 mo 0,54
Mmac. %), a Al,O; — 3poctae (Bim 18,58 mo 19,45
mac. %). [apanenbHo y cTpykTypi Mc 3MiHIOEThCS i
KoHueHtpanis Fe**y, i O, (Tabn. 2). Bucoka KoH-
nentpaiis Fe**, B Mc, 10 Kopemoe 3 BMiCTOM
Fe,0;, € cBigueHHsAM KpucTali3allii 3a BHMCOKOI
aKTUBHOCTI OKCHUTeHY. Pe3ynbrar mimpaxyHKy iOHIB
KPEMHI10, aJTIOMiHiI0 i TPhOXBAJEHTHOTO 3ajli3a Ha 32
iOHa OKCHUTEHY TO3BOJISIE CTBEPIKYBATH, 1110 B CTPYK-
Typi Mc, Hanpukian, OploBCHKOro pogoBMIIA, HAl-
cTexioMeTpuyHi ioHn Al** BxoxsTh B mosuiiii Si*, a B
Mc Karyrincpkoro pofoBuiia i3oMopGbHi 3aMillleHHS
ioniB AI** ionamu Fe’" moB’s13aHi 3 HaIMipHOIO KiJlb-
KiCTIO JIYTiB 110 BiTHOLIEHH!O 10 TmMHo3emMy [15]. [To-
NiOHI 3aKOHOMipHOCTI i30MOpdi3my ioHiB Al** i Fe**
nputamaHHi i Mc ITepxaHcbkoro pogosuia [17].

B fcrpybenbkoMy MacuBi 3MiHa MpoIIapKiB
MEJIaHO- i ME30KPaTOBUX TapareHe3McCiB Ci€HITiB
JIEWKOKPaTOBUMHU TaKOX CYIMPOBOIKYEThCS 3MEH-
meHHsM KoHueHTpatii Fe’*|y i 30inbmennsam Oy i

3+

Fe

IHTEHCUBHICTL NOMiIHeCLeHLiT

a JoBxuHaA XBUIi, HM

O~y dazax Mc i Ab y ckiani Ano-pt (puc. 4, a) Ta
30ira€ThCs 3 OCOONMBUM XapaKTEepPOM pO3IIapYBaHHS
CIEHITIB 3a XiIMiYHMM CKJIaoM (eMiyHMX MiHepaiB,
30kpema, aMmdiodosiB [8]. OcTaHHI po3pi3HSIOTHCS 3a
BMicTOM JIyTiB i Kablito, Fe,0; i IMHO3eMy TOIIIO.
HaiiGinbinmii tpamieHT 3HayeHb mapamerpy Fe’', /
O, (O7g) — 5,5+242 (cepenmni 3HayeHHST — 89,8) i
5,5+484 (cepeani 3HaueHHs — 154,5), BigmosimHO,
OyB 3adikcoBaHuit 1yt Ano-pt B acolrialiii 3 BUCOKO-
3ai3UCTUMM pUOEKiTaM LIeHTpaJlbHOro siapa (I
299—-375,6 M) (tabx. 1, puc. 5, a i 6). Ing Ano-pt B
acollialii 3 ¢hbepoeJeHITOBOI0 pOroBol0 0OMaHKOIO Ta
KaTo(OpUTOM BEpXHbOI PO3IIAPOBAHOI Cepii CiEHITIB
(rm. 5—127,8 m) 3navenns Fe**}y, / O—Al (O—Si) cra-
HOBJAThL 21,7+22 i 22+29, BiamosigHo (Tabm. 1). ¥
po3pi3i ToMOBHOI posinapoBaHoi cepii (rm. 561,8—
1502,7) BUCOKMIA TpaliEHT 3HAUYEHb LILOTO MapameTpa
st Ano-pt — 0,48+142 (cepenni 3HaueHHS — 32,9) i
0,64+142 (cepenni 3HaueHHS — 44,9), BiAMmoBigHO,
TaKOX KOPEJIOE 3 XiMIYHIUM cKiagoM amdibosiB, o
3MIHIOIOTECS Bil TACTUHTCHUTY 110 (hepoeneHiTy [8].
IIpo cxknagni GararocramiiiHi mpouecu hopmy-
BaHHS SIcTpyOelbKOro MacuBY CBiTYUThH BiCYTHICTh
HampaBJIeHOro TpeHy ISl CriBBimHOMIeHHsS Fe¥'y, /
O~ (O;) B Ano-pt (puc. 5, a i 6). Lle minTBepmxye i
CMBCTaBJICHHS 3HaueHb mapameTpiB Fe'', / O i
Fe’*}y / O, BiomoBinHoO, B da3ax Ab i Mc y ckiani

|IHTeHCUMBHICTL NOMiHeC ueHun

‘\-_"-—\_
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0 HoexKHA XBMUNI, HM

Puc. 4. Cnextpu PJI: a — Ano-pt 3 cieHitiB AcTpyOeiibkoro MacuBy (cB. 23c): 1 — eTipuH-puOEKiTOBUI CiEHIT,
1. 299-300 M; 2 — KpyITHO3epHUCTHI GIOTUTOBHI CiEHIT, 1. 561,8 M; 3 — KapOOHATU30BaHMIA IEHKOCIEHIT, IJI.
700 M i 4 — merMaToimHUit efiKoCieHiT, T1. 692,2 M; 6 — Mc: 1 — eripuH-pubekiToBuit cieHiT KaTyriHchbKoro
MipOXJI0POBOTo poaoBMINa; 2 i 3 — cuaepodiliT-anb0iT-MiKPOKIiH-TIEPTUTOBUI METACOMATUT i KBapLI-0i0TUT-
MYCKOBIT-(JII0OpUTOBUIL Ipeii3eH, BinnoBiaHo, IlepxXaHChKOro IreHTrebBIHOBOIO POIOBUILA; 4 — JIEMiZOIIT-
KBapll-aMa30HITOBUI anorpaHiT OpJoBCbKOTr0 KOJYMOIiT-TaHTAIiT-MiKpOJiTOBOrO POAOBUIIIA
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Ano-pt, 3 BMicToMm syriB — Na + K, Ali Si B ampibomax
3 KepHy CB. 23¢, 1110 BUIHO Ha puc. 51 6. 3ayBaxkumo,
HaliMeHIIi 3HayeHHs1 mapameTpy Fe’*, / Oy
(O — 0,48+45 (cepemHi 3HaueHHa — 13,4) Ta
0,64+45 (cepemni 3HaueHHA — 14,2), BiINOBIiIHO,
MpuUTaMaHHi 3pa3kaM Ano-pt B acowiallii 3i 30iqTHeHU -
MU JIyraMy Ta 30araueHUMHM Ha TJIMHO3eM aMiboa-
Mu (puc. 6), 1o OyaM BifiOpaHi 3 Ci€HITiB TOJIOBHOI
posnrapoBaHoi cepii 3 rubuHm 692,2+713,5 M,
1018,9 m. TunmomopdHO10 03HaKoM0 crekTpiB PJI mux
Ano-pt € cMyru BUIpoMiHioBaHHS Pb*. MoxHa mpu-
IIYCTUTH, 110 IeHTpH Pb* — 1ie miarHocTMYHA 03HaKa
KaJlieBoi a3y MepTUTiB posmany y ckiaaai Ano-pt B
CieHiTax sIK KiHLEBOrO MPOAYKTY KpHCTai3aliiiHO1
JudepeHLialii MarMaTUYHOTO PO3ILIaBy. Ajle MiKpo-
CKOMiYHe MOCTiIKEeHHs mMeTporpadiyHux uLmidis y
X inTepBanax (692,2+713,5 m, 1018,9 M) i y rim6-
X ropu3onTax (745,2 m, 1207,8 i 1370 M) moxazaino
4yacTKoBe, a0 TMOBHE 3aMillleHHS KpHCTaliB Ano-pt
I'PaTIaCTUM MIKPOKIIHOM (puc. 3, 2), IO CBITIUThH
Mmpo OiNbII Mi3Hi MpOLECU aBTOMETACOMATUYHUX
MIepEeTBOPEHb, 3 IKMMHU, 30KpeMa, SIK BJIaCHE i 3 Ipo-
LIleCaMy KaJlillnaTu3alii, Moxe OyTH IOB’g3aHO (Gop-
MYBaHH$ MOTYXHOI TOBIIIi JTEAKOKPATOBUX CiEHITIB ¥
HIDKHiX Topu3oHTax MacuBy. I1po (moigHy nepepoo-
Ky i1 3aKOHOMipHE¢ HAKOIIMYECHHS CBUHIIIO B JICHKO-
KparoBux cieHirax (50 r/T), MOpiBHAHO 3 MEJTAHOKPA-
TOBMMHM, Ta IpPO IIEPeBaXHE BXOMKEHHIM MHOTO
(42 /1, T06TO 84 % BCHOTO CBUHIIIO) Y CTPYKTYpPY
KaJlieBMX TOJbOBUX IUMATIB (i30MOP(Hi 3aMillleHHSIM
KaJiio), BimMiueHo i B poboTi [21].

Bapiatiii B mojoxeHHi MakCMMyMa CMYT BUITPO-
MiHtoBaHHSI Mn2* (A, 585+600 HM), 110 3adikcoBa-
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Hi B criekTpax PJI Ano-pt y BepTHKaIbHOMY po3pi3i
cieHiTiB fcTpybenbkoro MacuBy (cB. 23c), 30Kpema,
Ha rmMbuHi 5—8 M (BepxHs cepist), 318, 71 319 M
(ueHTpanbHe siapo) ta 673—673,5 M, 703, 1330,3 i
1502 M (rosoBHa cepisi), BKa3yloTb Ha Me€XaHiYHY
JOMIILIKY KaJbLUTy. 3ayBaxkMMO, IO I MiKpOKJi-
HOBOI (ha3u MEPTUTIB B LIMX 3pa3kax Ano-pt xapax-
TepHi HU3bKi 3HaUYeHHs mapameTpy Fe’*, / O, 1m0
BapilolOTh B iHTepBadi 8,7+17,4 (nuime B OTHOMY
3pa3Ky 3 Ci€HITiB LEHTPaAIbHOIO SApa A0CAraloTh
62,4), a uentpu Pb* He BusBneni. Kpucramizauis
KaJbIUTY MOXe OYTU HACNTiIKOM HaiOiIbII Mi3HBOTO
32 YaCOM HACKPi3HOTO MPOXOMKEHHS BUCXiTHUX TN -
OMHHUX (1I00p-KapOOHATHUX (DJIIOI/IIB MO TEKTOHIY-
HUX 30HaX TPIIIMHYBATOCTi.

BusiBneHo, 1110 KaJabLMT y CKIafi iHTepKyMyJTyca
3aTlIOBHIOE MiX3€pHOBUI MPOCTip, Y4 HOBOYTBOPEHI
TPillIMHM, Y T. Y. i B KpucTanax Ano-pt, abo X ¢popmye
r100y/1i Ha MOBepXHi KpucTajiB (uooputy. Bimomo
[2], 1o 3HauHe 30imbIIeHHS y Quroigax CO, cripuyn-
HIOE TIEpeXiA Jy>KHOTO MeTacoMaro3y B KapOOHaT-
HUH, a 32 yMOB 3HKEHHS Temrepatypu i Tucky CO,
3B’A3Y€ThCS B KapOOHaTaxX.

linpoTepManbHi KapOOHATHI PO3YMHU € Hall-
OimbII cipusTIMBUME JUist iepeHocy U** B opwmi
KOMITJIEKCHUX KapOoHaT-ypaHoBUX ioHiB. [IpoBeneHi
doromominecuenTHi (®JI) mocmimkeHHsS MpoxXape-
Horo (1173 K, 20 xB) ¢mooputy 3 KepHy cB. 23c
3adikcyBaau B ioro criektpax JiHii ioHiB U (enek-
TpoHHa oGonoHKa 5fl, ocHoBHuii cTan *Fs, [27].
BusiBuioch, 110 SICKpaBO-3€1€HEe BUIIPOMiHIOBAHHS
ioniB U®* B mpoxapeHux Kpucranax GIoopuTy Moxe
OyTH CYLJIbHUM, KpamyacTUM a0o0 X pO3MOAiIATUCS
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Puc. 5. III/I(I)C?CHL[iaLliH cieniriB ScTpyberibkoro macusy (cB. 23¢) 3a mapamerpamu PJI B pasax Ab i Mc — Fe¥*}y /
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o 3oHax. Lle, Ha HaWI MOMISAA, CBIMYMTH MPO HAKJIA-
NEHUI XapakTep i30MOPGHHOr0 BXOIXEHHS YpaHy B
cTpyktypHi mo3uiii Ca** ¢moopury. [ToBHa X Bin-
cytHicTh Ut y mpoxkapeHHx Kpucrtajiax ¢GIoopuTy 3
KepHy cB. 3113 (1500 ™M), iimMoBipHO, MOB’s3aHa 3
O0OMEXEHMM PO3BUTKOM 30H TPIillIMHYBATOCTI B MiB-
HiYHO-3aXigHill YaCTUHi CiEHITOBOrO MacHBY Ta He-
CTNIPUSTIMBUMUA YMOBaMU JUISL TOCTYIY YPaHBMiCHHX
KapOOHATHUX TiIpOTePMaNbHUX PO3YMHIB.

Ha noTpiitHiil miarpami y KoopauHaTax CIiBBiI-
HolleHb KoHueHTpalti O~g;, Fe**|y i Mn?* (HaTpieBa
daza) i O~,,, Fe**,, i Pb* (kamieBa a3za) ¢iryparuBHi
TOYKM Ano-pt 3 MeJIaHO- i ME30KPATOBUX Pi3HOBU/IIB
CieHITiB fcTpyOEbKOTO MACUBY JIATAIOTh MPAKTUYHO
B OIHE MOJie y HAmlpsIMKY 3pOCTaHHS KOHLIEHTpallii
Fe**\y (puc. 7, a i 6). [ToMiTHO BimOKpeMJIeHi Bil HUX
(birypaTuBHi TOUYKM 3pa3KiB i3 TeAKOKPATOBUX Ci€Hi-
TiB TOJIOBHOI PO3IIAPOBAHOI CEPil, AT IKUX BiqMiva-
€TbCS 3MEHIIIEHHST KoHIeHTpatii Fe**}y i 30inbiieH-

0.-
Qf_::____, _,_t.‘.l
________ .~ l'.'_.._________
" l:_h__‘-“‘ .“ -’-‘-'_J -—.-_—_-‘___a
~3<d o«
o 500 o Y "
lg é A .rfl
= -t A dI
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Puc. 6. 3vina cxiamny ami6omiB y cieirax (cB. 23c)
SActpy6enpbkoro MmacuBy; Na + K, Al i Si — KiJIbKiCTh
iOHIB y KpUCTaJIOXiMiYHilt (hopmyi

3+
Fe,

1

0 1
Osi a

Hs — O~ i Mn?* (asa anbbity) i O, (pa3a mikpo-
KJIiHY), aje Haibinblie — Ti 3 HUX, IO YTPUMYIOTb
Pb*y ¢aszi mikpokiiny (puc. 7, ai 6; Tadn. 1).

V pesysbrati criiBcTaBIeHHS po3Mnoniny ¢irypa-
TUBHUX TOYOK Mc 3 piAKiCHOMETaJeBUX MOPia
Actpy6enbkoro pymonposBy i Mc 3 KaTyriHcbkoro,
Opinoscbkoro i [lepxkaHChbKOro podoBUIll Ha Aiarpa-
Max (puc. §), moOyIOBaHUX Y THMX CAMHMX KOOPIMHA-
tax — O, Fe**|y i Pb* (muB. puc. 7), BusiBIeHa aHa-
JIOTiYHA HaIpaBIeHiCTh 3MiHU CKJIAMY i KOHIIEHTpaLlil
OAII B 3pa3kax, gKi Oy/1M 3aKpUCTasli30BaHi y cKaai:
1) Ty>XXHUX TIOPiN 32 BiTHOCHO “CyXxuX” YMOB i Marma-
TUYHUX 3HauYeHb Temrepatypu (KaryriHcbke mmipo-
XJIOpPOBE PONOBUILE, pUC. 8, @) i 2) Ipeii3eHiB, 110
YTBOPUITUCS 32 BUCOKOI BOMOHACUYEHOCTI (DIIOIMIB 3a
Hux4Joi Temmeparypu (OpioBcbKe KOMyMOiT-TaHTa-
JiT-MikpomiToBe i Ilep:kaHChbKe TeHTTENbBIHOBE PO-
JoBuIla, puc. 8, 6 i 8). Yci 3pa3ku MpeacTaBieHi
BHACOKO VYIOPSIIKOBAHUMHU MaKCUMaJbHUMU Mc
(Ap = 0,9+1,0).

Mikpoknin KatyriHchkoro pomoBuina Bimibpa-
HUI i3 TIOPiA ABOX CHiBMipHMX 3a TOTYXHiCTIO PYI-
Hux Tin (3axigHe i CximHe), SKUM BIacTUBA Xapak-
TepHa TONMepeYHa CHUMETPUYHA 30HANBHICTh, [
KBapII-1TOJbOBOILTIATOBI €TipuH-ap(BENCOHITOBI MO-
POV LEHTPATbHUX 30H 3aMiHIOIOThCS pUOEKiT-apd-
BEJICOHITOBUMU — TIPOMIKHMX i aHIiT-prUOEKiT- i 6io-
TUTBMiCHUMHM — TIepeIoBUX 30H [22, 25]. Ha niarpami
(puc. 8, @) none ¢irypaTUBHUX TOYOK YCiX AOCITiIXKe-
HUX 3pa3kiB Mc 3MillIeHO Y HampsiMi MakCUMaJbHOI
KoHIeHTpatlii Fe** |y i mpakTiuHO criBmazmae 3 nmonem
(birypaTHBHMX TOYOK MiKPOKJIIHOBOI (Da3u MEPTUTIB B
Ano-pt 3 MejmaHo- i ME30KpaTOBUX Ci€HITIB
Scrpybeupkoro MacuBy (puc. 7, 6). 3ayBaxkuMo, 110

"o T
Oay 6 Pb

Puc. 7. CniBBinHomeHHs1 KoHueHTpauii OALL B Ano-pt 3 cieHitiB fctpybenbkoro Macusy (cB. 23c): a — Og;,
Fety i Mn?* (HaTpieBa (asa); 6 — O, Fe** |y i Pb* (kamieBa tasa). Posmaposani cepii (3a [9]): | — BepxHs;
2 — LieHTpajIibHe 1po; 3 14 — royoBHa, e 4 — 3pa3ku Ano-pt, o BMilyioTh OALL Pb* y kaieBiit ¢a3i nepTuTiB
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cMyru BurnpomiHioBaHHs1 Pb* B cmekrpax PJI mis
XOIHOTO 3pa3ka Mc B mopoaax KaryriHcbkoro pono-
BUIlla He BusiBieHi (puc. 1, 6). HepiBHOMipHO B
MeXaxX pPyIHMX Til TpPOSIBIEHE i OKBapIIOBaHHS
mopia. Jyxe piagko crocTepira€Tbcs HaBKOJOTPi-
IIMHHA Tpeii3eHi3allisd 3 He3HaYHUM YTBOPEHHSIM
JITIEBUX CITIOM.

OTpuMaHi paHilme eKCrnepuMeHTalbHi JaHi 3
BUBYEHHS KPUCTANOXIMIYHUX OCOOTMBOCTEN LIUPKO-
HY i (JIIOOPUTY B Pi3HUMX MapareHETUYHUX acOIliallisIx
MiHepatiB KaTyriHCbKOTO poJoBMIIA, MPOBEACHOTO
Mmetomamu DJI- i PJI-mominenenii ta iHppauepBo-
Hoi (IY) crextpockomii, 3acBimunmu [13, 19] BimHOC-
HO “CyXMii” pexXXuM IXHbOI KpMCTasli3allii 3 MarMaTuy-
HOTO PO3ILIABY i BUCOKOTEMIIEPATYPHUX EIir€HeTUY -
HUX TIEpETBOPEHb (pereHepallisi i TBepaoda3oBa
midysist). Lle miaTBepakye HasgBHICTH MyXe YUCTUX
pereHepaliifHiX 000JIOHOK i3 BACOKMM BMiCTOM rac-
Hil0 Ha TIPUPOJHUX KpUCTAaX IIUPKOHY, SKi (hopMy-
BaJICA Y TiCISKpUCTATi3alliiiHAI TIepio 3a TeMIIe-
patypu 913-918 K B pi3HOI0 Mipolo 30imHEHOMY
MiHepaloyTBOpIoBajibHOMY cepenoBumii [11, 13].
Bucoka Tepmiuna ctabinbHicTs (1137 K, 20 xB) moMi-
HYIOUMX 3a KOHIIEHTpalli€lo 1eHTpiB SiO>~ (1nBaKaH-
Cii OKCUTeHy 3 JIOKaJbHOIO KOMIICHCAIIIEID 3apsiay
BakaHcisiMu Zr** [7, 26, 27]; cMyra 3 Ay, = 540 HM B

3+
v

1

Fe*

cnekrpax ®JI) B 1MpKOHAX, He3aJIeXHO Bil MiHe-
palibHOTO CKJIay BMICHMX eTipMH-pUOEKiTOBUX,
AHHIT-pUOEKITOBUX UM OiIOTUTOBMX MOPiM, BKIIOYHO 3
30HaMM TepeKpucTalizallii Ta TiapoTepMaJbHUMU
MPOXWJIKaMH, TAKOX BKa3ye Ha OHAKOBY 3MiHY 0T
BUXiJTHOI CTPYKTYPH IIiJl BILTMBOM TOBTOTPUBANIOIL Mii
BUCOKOI TemmepaTypu. Jlyxe iHhOpMaTUBHUM Bil-
HOCHO BUCOKOTEPMIYHMX EIIr€HETUYHUX IEePETBO-
PEHb BCHOTO MAacHBY MOpiA € i Bu3HayeHui 3a [4-
CHEKTPOCKOMIYHUMU 1  DJI-MoMiHeCIIEeHTHUMHU
JMAaHUMK BUCOKHUI CTYMiHb KPUCTATiYHOCTi IIMPKOHY,
CTaMMi 1J1s Oro MPUPOAHUX i BiIMaleHUX KpHUCTa-
JiB. HasiBHiCTb CMYT MOTJIMHAHHS TiIPOKCUIBMiCHUX
nedextiB y [Y-cnekTpax 1MpKOHY 3 eripuH-aphBea-
COHITOBHMX Ta aHiT-pUOEKITOBUX MOPiM 32 BiICYTHOCTI
MOJIEKYIISIpHOI (popMmu Boau [13] — cBimueHHs oOMe-
xkeHoro BMicty H,O y cKiazi JeTKuX KOMIIOHEHTIB,
K y Tpolieci KpucTanizauiiiHoi audepeHLiamii
OCTaHHIX, TaK i B MiCISKpUCTATi3alliiiHAN MEPiO.
®mooposa MiHepanizalis Karyrincbkoro pomo-
BuIa [22] mpeacTaBieHa KPUOJITOM i (IIOOPUTOM.
Kpucranizanis nepiuoro BizdyBagach 3a yMOB BUCO-
Koro (hII0ITHOTO TUCKY 3 “CyXMX” COJbOBUX ITEpEeHa-
CUYEHHUX JIyTaMU PO3YMHIB XJOPUAHO- i XJTOPUIHO-
KapOOHATHOTO CKJIaMy, a IPYroro — 3a yMOB BUHOCY
KaJbllil0 B TMPUKOHTAKTOBi 30HU. Pe3ymeratu PJI-

Felr
O 1

[ I S S

Puc. 8. CniBBimHomeHHs1 KoHueHTpalii OALL O,
Fe3*,y i Pb* B Mc 3 mopin pomoBunr: a —
Katyrincekoro mipoxiopoBoro (1 — KBapl-moJbo-
BOLIMATOBI eripuH-, ap(pBEACOHIT-, pUOEKiT- i aHiT-
BMiCHi nopoau); 6 — OpJ0BCbKOTO KOJyMOIT-TaHTa-
JIiT-MiKponitoBoro (1 — OIOTUTOBI, ABYCHIOASHI i
aJISICKITOBI TpaHiTH, 2 — UMHBAJBIIT-, JIEIiIOJMiT-
KBapll-aMa30HITOBi armorpaHitu); ¢ — I[lepxkaHcbKoro
reHTrenbBiHoBoro (1—3 — metacomarutu: 1 — cune-
PpOodiTiT-aNMB0IT-MIKPOKJIiH-TIEPTUTOBI, 2 — ajb0iT-
MiKpOKJIiH-TIEPTUTOBI, 3 — KBapll-ajab0iT-MiKpo-
KJIiH-TIEPTUTOBI; 4 — KBap1-0i0TUT-MYCKOBIT-(PJI100-
PUTOBI Tpeii3eHNn; 5 — aMa30HiT)
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JocHiKeHHs ¢aaooputy [19] mokasanu, 1o BiH
MPAaKTHYHO He yrpuMmye LeHTpiB Dy**« OH- (i30-
MopdHi 3amimenust Dy** — Ca** i OH- — F-, niHis
573 um [12] B crektpax). Lle cBiTUMTH MPO HU3BKY
KOHLIEHTPALIil0 BOAU Y CKJIafi IETKUX KOMIIOHEHTIB Y
npoueci oro Kpucranizalii. 3a CMiBBiIHOIIEHHIM
KOHIIEHTpallii TeTparoHaabHuX Dy** « F~; (Hemokamb-
Ha KOMIIEHCAllisl HAIUTMIIKOBOTO 3apsity ioHamu F—; B
intepcruttisx [19, 27], ninisg 759 um B cniektpax PII) i
tpuroHanbHuX Dy** « OH~ y dmoopurax — mapamer-
pom Dy**+«F-, / Dy***OH-, MoXHa OILIiHUTH CITiB-
BiTHOIIEHHS BMICTY (hJII0OpY i BOMU Y CKJafi JETKUX
KOMITOHEHTIB (DJIIOINiB Y Tpolieci meTporeHesy. Bu-
3HayeHi 115 (moopuTy KaTyriHChKOro mipoXI0poBo-
IO POMOBUINA BMCOKi 3HAYEHHSI LbOTO I€OXiMiYHOTO
iHmukaropa (~ 10%), TakoX BKa3ylOThb Ha TOMiHYIOUY
poutb moopy, B mopiBHAHHI 3 H,0 y cknani dmoimis.

Ha niarpamy (puc. 8, 6) OpJ0BCbKOro KOJyMOiT-
TaHTaJliT-MiKpOJIiTOBOTO poaoBuila [4, 25] HaHeceHi
(birypatuBHi Touku Mc 3 HOpMaJTbHUX 32 JYXKHICTIO
0iOTUTOBUX, NBYCIIONSHUX i aTSICKITOBUX TPAHITIB, Ta
3 TeHETMYHO OB’ I3aHUX 3 HUMU LIMHBAIBIIT- 1 JIETIi-
JOJIT-KBapIl-aMa30HITOBUX amorpaHiTiB. Kpucrari-
3allis OCTaHHiX BimOyBajacsd 3a YMOB 30UIbLIEHHS
BMICTYy BOAM Y CKJIaii JETKUX KOMITOHEHTIB.
CrnextpaM PJI Mc 3 Tux i iHIIMX mopin mpuTaMaHHi
BUCOKOiHTeHCHBHI cMyru Pb* (puc. 1, 6). Ha puc. 8§,
0, oirypaTuBHi TOYKM YciX 3pa3kiB Mc y ixHbOMYy
CKJIafli MPaKTUYHO (HOPMYIOTh OJHE MOJIe.

Acomianiss MetacoMaTuyHux mopia IlepxaH-
CBKOTO TEHTIeJIbBiHOBOTO pofosuina [3, 6, 20] xapak-
TePU3YETHCS MOBHUM €BOJIIOLIIfHUM HAOOPOM Mic/is-
MarMaTUYHUX YTBOPEHb i MOB’s3aHA 3 amiKaJbHOIO
YaCTUHOIO 30H PO3BUTKY THEWCOBMIHMX E€TipvH-
pUOEKITOBUX, PUOEKITOBUX i cUAEpOQiTiTOBUX Mep-
’KaHCHKUX T'PAHITIB Ta IXHIX aISICKiTOBIX PiZHOBUIIB
3 OnakuTHuM KapueMm. PopMyBaHHS PYTHMX Till
METaCOMATHUTIB (3 TEHTTENbBIHOM i (heHaKiToM) —
PEe3yNIbTaT JIOKATBHOTO MPOSIBY Mi3HIX CTafill JTy>XKHO-
ro (MiKpoKIiiHi3alis, anp0iTH3alisg) i KUCIOTHOTO
(oxBapilyBaHHS, Tpeii3eHi3allisl) iHQiLIBTpaliiHOro
MeTacoMaro3dy. MetacoMaTUT (POpMyBaUCh MPOTS-
TOM JIOCUTb TPUBAJIOTO MEPIOAY, Ml Yac SKOTO 3Mi-
HIOBAaBCSl TEMITEPATYpPHUIM pexuM i ckian (roinis.
Ha niarpami (puc. 8, 6) irypaTuBHi TOUKM 3pa3KiB
Mc 3 caoaucTo-KBapI-MoJIbOBOLINATOBUX Pi3HOBU-
JliB METaCOMATUTIiB YiTKO BiOKpPEMITIOIOThCS Bin Mc
i3 MyCKOBIiT-cuaepodiniToBux rpeiseHiB. Bucoka
KoHueHTpatist Pb* (puc. 1, 6) — TumomopdHa o3Haka
Mc y cknagi nopia, 1o yTBOPUIKCS B CTalil0 KUCIOT-
HOTO BMJIYTOBYBaHHS — Ipeii3eHi3allii.

BucnoBku. Takum uymHOM, pesynsrati PJI-mo-

CIIXEHHS KPUCTAIOXiMiYHUX OCOOJMBOCTEH MOpO-
JIOYTBOPIOBAJIbHUX Ano-pt 3 CieHITiB AcTpyOerbKoro
Zr-REE-Y pymnonposiBy, 10 3aKOHOMIpHO 3MiHIO-
IOTBCSL 3QJIEXHO Bill (i3MKO-XiMiYHUX TMapaMeTpiB
KpUCTai3aliifHOTO cepeqoBuIla (B TOMY YUCT BMi-
cty O, i Bomu y CKIafi JETKUX KOMITOHEHTIB), Tal0Th
MOXJIMBICTh OLIIHUTHU XapakKTep MPOLECiB METPOreHe-
3y Ta 0COOJMBOCTI (hOpMyBaHHS 30HAJIbHOI OyIOBU
Macuy. CyTTeBi Bapiallii ckiaamy i KoHueHTpaiii OALL
B CTPYKTYpi Ano-pt, BKa3yloTh Ha HallpaBJeHe Ta 0€3-
nepepBHe (PaKIiOHYBaHHSI CiEHITOBOTO PO3IJIABY Y
npoueci opMyBaHHS LEHTPATBHOTO S1pa i BEpXHbOI
po31IapoBaHoi cepii, 0 BiIOYBalIOCh 32 3HUXEHHS
JIy>KHOCTI i 30imbeHHs BMicTy SiO,. e ctBepmkye i
BUsIBIEHA [§] B MeXax MOTpaHMYHOI 30HM Ci€HITiB
BEPXHBOI Cepil Ta LEHTPAJIBLHOIO spa TOC/iI0BHA
3MiHa XiMiYHOro cKjamy amdiOomiB — Bil pUOEKiTy
(rm. 342,5-343,5 M) mo xatodoputy (ria. 232,9—
233,5M) i depoeneHiToBOI poroBoi 0OMaHKM (TI.
167,8—168,2 m).

3 HaIoro TOIAMY, eTipMH-PUOEKITOBI CiEHITH
LEHTPAJIbHOTO s1pa, Ano-pt SKUX XapaKTepU3YIOThCS
MaKCHUMAaJIbHOI KOHLIeHTpallielo Fe** |y, — HaiiGib
paHHI TpPOAYKTH KpHcTaji3aliiHoi mudepeHIialtii
MarMaTMYHOro po3riaBy. BHacmimok po3BUTKY Mpo-
1ieciB Ipeii3eHizallii BOHM Pi3HOI0 Mipolo, a iHKOMH i
JOCUTh iHTEHCHBHO OyJaM okBapLoBaHi. Ile cripusiio
iXHbOMY TIEPETBOPEHHIO (B IIEHTPAJbHill YaCTHHi
MAacuBY) 3 JIy>KHHX Ci€HITiB Ha TPAaHOCIEHITH i KBapIie-
Bi CieHiTH (BMiCT iHTepcTHILiifHOTO KBapiy 10 15 %
[1]). ITi3He oxBapItOBaHHS €TipUH-PUOEKITOBUX Ci€-
HITiB, sIKe “B He3HAuHill KiJbKOCTi 1 JiMIle iHOAi B
NiSTHKAX TMi3HBOTO OKBapliloBaHHsS gocsrae 20 %”,
Bimmivana i H.A. becmaneko [3]. Jlokanizamist B miB-
JIEHHO-CXiTHI YacTMHI MacHBY BiICIOHEHb KBaplie-
BUX OpWJ, IO MICTATh MiHEpasi3alilo (QIIoopuTY,
HaliMOBipHillle, TAKOX € HACiIKOM MpOSIBY LIOIO
rpeitzeHoBoro npouecy. Ha Te, 110 cieHiTH LieHTpasb-
HOTO s7ipa pa3oM 3 Ci€HiTaMU BEPXHBOI cepii 3a3HaIn
aKTHBHOI (OIIOITHOI MepepoOKU, BKa3yloTh 3a(ikco-
BaHi Ha KpucTajax IupkoHy (ri. 299—300 m) KoH-
LEHTPUYHO 30HAIBHI pereHepalliiiHi o0asIMiBKU (10
100 MxM), 30arayeHi, MOPIiBHSHO 3 SIAPOM, iTPiEM
(BmicT Y B sapi i ooasimiBii — 2800 i 80436 ppm, Bix-
TIOBIITHO) Ta TSLKKUM KUCHeM (60 B siipi i o6stMiBITi
—6,63113,89 %, BinmosinHo) [11]. [ToxioHi kpucTamm
LIUPKOHY Oy/IM BUSIBJIEHI i B IESMKOKPAaTOBUX Ci€HiTax
Ha 1. 5—8 M, 1e BMicT Y B Api i 00asIMiBLI Ha Mipa-
MiJli TOIOBKM OHOTO 3 KOPOTKOMPU3MATUYHUX KPHU-
ctaniB ckinanae 1593 i 81497 ppm, BiAmoBigHo.

CTaHOBJIEHHSI TOJIOBHOI PO3IIAPOBAHOI cepii cie-
HITiB IPOXOAMJIO 3a cKiagHux P—T yMoB GararocTa-
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TifHOTO MiHEePaJIOyTBOPEHHS il BIUIMBOM B3a€MOIil
3 aBTOMETAaCOMAaTMYHUMU PO3YMHAMM, CITPOBOKOBA-
HOI HEOJHOPa30BOI0 TEKTOHIYHOWIO aKTHUBI3aIlilo i
(hopMyBaHHSIM JIOKQJIbHUX 30H Mi3HbBOI TPilllMHYBa-
TocTi. CBiT4eHHSIM aKTUBHOI MIii (IIIOiMiB € 3adikco-
BaHi 1leHTpu Pb* B KanieBiii a3i meprutiB Ano-pt Ta
YyacTKoBa a00 MOBHA KaJlillNaTu3allis Horo Kpucra-
JiB. 3 IIMPOKUM TPOSIBOM IPOIIECIiB aBTOMETacoMa-
TO3y, IMOBIPHO, MOB’s13aHa i OibII BUCOKA MPOAYK-
TUBHICTh IIMPKOHIEBOTO 3pYIEHiHHSA B Ci€HIiTax
TOJIOBHOI cepii AcTpyOeIbKoro MacuBY, MOPiBHSIHO 3
BepXHiMU ropu3oHTaMu. HamxomkeHHsT aBTOMETaco-
MaTUYHUX PO3YMHIB i3 TIMOWHY Y HIXKHI TOPU3OHTH
MoXe OYTH HacJiIKOM BiIKPUTTS HOBMX MarMaTuy-

HUX KaMep i MPOXOKEHHSIM “OMaTKOBOI” KpUCTaTi-
3alliifHoi qudepeHItiallii MarMaTUYIHOTO PO3IUIABY Ta
HaKONMMYECHHSIM IIMPKOHII0 Ha Ti3HiX cTamisgx. Y
IbOMY BUIAIKY €TipUH-pUOEKITOBI Ci€HITH B T€OJI0-
TiYHOMY po3pi3i A cTpyOerbKoro MacuBy BapToO 3HOBY
OYiKyBaTH BiTHAWTH Ha TMOWHI, Oimbiii 3a 1500 M.
Tpeba 3a3HaYMTH, 110 HE BCi aBTOPM IIi€l CTATTi
MOTOXYIOTBCS 3 TAKOIO iHTEPIPETAIli€l0 i BBAXAIOTh
eripnH-puOeKiToBi cieHiTH ScTpyOelubKOro MacuBy
HaWOLIbII Mi3HIMU (3aTUIIKOBUMMU) AudepeHIiiaTa-
MU MarMaTU4Horo posriasy [9]. Pazom 3 Tum, obus-
Bi 3aMPOTNOHOBaHI METPOTeHETUYHI MOJIeNi, IMOBIp-
HO, He € 0e33amepeyHrMH i TOJAIOThCS Ha PO3Cy.
YHTayviB.
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Jlynamko T.H., Tapaman A.H, Ipeuanosckas E.E., Kpupmuk C.T.

Ocobennoctn opmupoBannsa ScTpedenkoro MaccuBa peiKOMeTALTbHBIX CHEHHTOB (YKpaAWHCKHi HIHT) 1O JAHHBIM
PEeHTIeHOTIOMHHECIIEHITHH MOJIEBHX IHTATOB.

W3m0XeHBI pe3y/IbTaThl N3y4eHUS KPUCTAUIOXMMIUECKIX 0COOEHHOCTEH aHOPTOKIIa3-Me30IepTuTa (Ano-pt) B CHEHUTAX
Scrpedenkoro Zr-REE-Y pymomnposierus (Cymano-ITepxkaHcKast TeKTOHUYECKas 30Ha, BobIHCKMI 010K, YKpanHCKUI
T, 1772 & 17 MIIH JIeT) ¢ TIOMOIITBIO MeTOIOB peHTreHomoMIHecieHIH (PJI) 1 cTpyKTypHOTO peHTT¢HOBCKOTO aHAIM3a.
Kpucramiel Ano-pt mpeacTaBisiioT co00d 3aKOHOMEPHO OPMEHTHPOBAHHbBIE MpPOpAacTaHUs HU3KOro anbouta (Ab) —
MaTpuIla ¥ MaKCHMaJIbHOro MUKpoKIMHA (Mc) — meptutsl. ComepxKaHue ars0MToBOI (Da3sl B Ano-pt coctasnsiet ot 50 10
75 %. UccnenoBansl cnainbie 1o (001) wim (010) miacTHHKY KpUCTALIOB Ano-pt 13 JIeKOKPaToBhIX (¢ heppoaIeHUTOBOI
POTOBOI 0OMAHKOI M OMOTHTOM) CHEHUTOB BEpPXHEW M C ME30- M JIEHKOKPATOBBIX (TaCTMHICUT-aHHUTOBHIX) CUCHUTOB
[TaBHOI PAcCIOCHHBIX CEepUil M M3 KBapIEBBIX STUPHH-PHOCKUTOBBIX (C aHHUTOM) CHCHWTOB LICHTPAJIBHOTO SIIpa.
O6pa3upl 0TOMpaINCch ¢ KepHa CKBaXWHH 23¢ (1500 M), mpoOypeHHOI B LeHTpe MaccwBa. CpaBHUTETBHBIN aHAJN3
cnektpoB PJI Mc, oOpasyiomiero mnepTutel B Ano-pt U3 cUEeHHUTOB fcTpebenkoro maccuBa, U Mc U3 LIETOYHBIX,
CYOIIETOYHBIX 1 HOPMAJIBHBIX TI0 HICJIOYHOCTH TIOPO PEIKOMETAIIBHBIX MECTOPOXICHUI pa3HOTO TeHe3Hca — MarMaTH-
gyeckoro KaryrmHckoro mpoxitoposoro (Bocrounas Cubups, Pocenst), meTacomaTndeckoro IlepxaHCKOro TeHTTEIbBH-
HoBOrO (BonmbrHCKMIT 610K, YKpaWHCKUIA IMUT) M aBTOMETACOMATHIeCKOTO OpIOBCKOTO KOMYMOWT-TAHTAIUT-MUAKPOJIH-
toBoro (3abaiikanbe, Poccus), crmocoOCTBOBAN BHISBICHIIO TeHETHIECKON MH(DOPMATUBHOCTH BapHalnii KaueCTBCHHOTO
COCTaBa U KOHIIGHTPAIIMM ONTHYSCKU aKTHBHBIX IIEHTPOB B KpucTaiax Ano-pt. B yactHoctu, mapamerp Fe’*y / O,
O-; sABISIETCS TEOXUMUYECKUM MHAUKATOPOM CcTerieHU AuddepeHLInpoBaHHOCTU MOPO, a HAMPaBIEHHOE U3MEHEHUE ero
3HAUCHMWI OTpaxaeT SBOMIOLUUI0 (DU3MKO-XMMHUUYECKHX ITapaMeTPOB MUHEparIooOpasyromeil cpembl (B TOM 9YUCIe U
comepxanust O, 1 BOfbI B COCTABE JIETYYMX KOMIIOHEHTOB). BhIsIBIEHHO, YTO BhICOKUE KOHIIEHTpalust Fe¥' |y 1 3HaueHus
nmapametpa Fe¥*;y, / O, B Mc, oOpa3syiomero mepTUTH B cocTaBe Ano-pt W3 STHPUH-PUOCKUTOBHIX CHUECHUTOB
SlcTpebenkoro MaccuBa, MPAaKTUIECKW HACHTHYHBI TaKOBBHIM IUIS MC W3 3TUPUH-PUOCKHUT-aHHUTOBBIX IIOPOJ
KaTyruHcKoro mipoxIopoBOro MeCTOPOXIEHNUS, KpHUCTAIM30BABIINXCS B YCIOBUSIX BBICOKOM (DYTUTHBHOCTH KHCIOPOIA
U MarMmaTtmdeckoir Temmeparype. CTaHOBIGHME TJIaBHOM pPacCIOCHHON cepuu CHEHUTOB ScTpeOerkoro mMaccuba
TIPOMCXOIWIO B CJIOXHBIX P— T yCIOBUSX MHOTOCTAIMITHOTO MITHEPAJI000pa30BaHMS 1 B3aUMOICUCTBISI C aBTOMETacOMa-
THIECKUMHU PAacTBOpaMH, C(DOPMUPOBAHHBIX B YCIOBUSIX MHOTOKPATHON TCKTOHMIECKON aKTUBU3ALUEH ¢ 00pa3oBaHIEM
JIOKAJTbHBIX 30H IIO3IHEH TpemumHHOBaTOCTH. OO0 3TOM CBHWIETCIbCTBYIOT (uMKcamusg B Ano-pt LeHTpoB Pb*
(MUKpOKIMHOBAS (ha3a MEePTUTOB) U YaCTUIHAS MU TIOTHAS KATMIIITATA3AIMS €0 KPUCTALIOB. BEICOKas KOHIICHTpaIus
Pb* — tumomopdHEI IIpH3HAK BEICOKOYITOPSIOYSHHBIX MUKPOKIMHOB 13 Ipeii3eHOB OpIOBCKOTO KOMYMOUT-TAHTAIUT-
MUKpPOJUTOBOTO 1 [lepkaHCKOTro TeHTTeIbBMHOBOIO MECTOPOKICHHIA, POPMHMPOBABIIUXCS MO BO3IEHCTBHEM, COOTBETCT-
BEHHO, OCTATOYHBIX W MHOUIBTPALMOHHBIX (DIIOMAOB IPH OoNiee HU3KMX 3HAYEHUSX TeMIepartyphl [locTyrieHne
ABTOMETACOMATHIECKHX PACTBOPOB M3 ITyOMHEI B HIKHME TOPU3OHTH SICTpeOeIKOro CHeHUTOBOTO MAaCCHBA MOXET OBITh
CIICAICTBUEM OTKPHITHS HOBBIX MAaTMAaTHYECKMX KaMep W “IOMOJTHUTENbHOM” KPHUCTAUTM3ALUOHHON A hepeHIINAIIINT
MarMaTUYecKOro PaciiiaBa ¢ HAKOIUICHWEeM IIMPKOHMS Ha TIO3THUX CTaIMsIX.

Knrouesovie crosa: pemKoMeTaluTbHBIE MOPOIBI, aHOPTOKIA3-TIEPTUT, MUKPOKIUH, CIIEKTPHl PEHTTEHOTIOMHHECICHIINH,
OINITHYECKN-aKTHUBHBIC IEHTPHI, KPUCTAUIOXUMITIECCKIE 0COOCHHOCTH, TEHE3HC.
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Lupashko T.M., Tarashchhan A.M., Grechanovskaya O.E., Kryvdik S.G.

Formation peculiarities of feldspars from Yastrebetskiy rare metals sienite massive (Ukrainian Shield) by X- Ray luminescence data.
Crystal-chemical features of anorthoclase-mesoperthite (Ano-pt) from sienites of Yastrebetskiy Zr-REE-Y ore deposite
(Sushchany-Perga tectonic zone, Volyn block of Ukrainian Shield, 1772 + 17 million years) were investigated by means of X-
ray luminescence and X-ray diffractometry. Ano-pt crystals are the thin intergrowth of regular oriented low albite (matrix) and
maximum microcline (perthite). The albite phase content is about 50—75 %. The samples of Ano-pt crystals from the bore
core of 23¢ borehole (1500 m), drilled in the central part of massive were selected. Ano-pt crystals plates with cleavage faces
(001) or (010) from leucocratic syenites (with ferroedenite, hornblende and biotite) of the upper, mesocratic and leucocratic
syenites (with hastingsite and annite) of the main stratified series and from the quartz aegirine-riebeckite (with annite) syen-
ites of central core were investigated. Comparative analyses of X-ray luminescence parameters of microclines (perthites) of
Ano-pt of Yastrebetskiy massive, and microclines from alkaline, subalcaline and normal alkaline rocks from rare metals
deposits of different genesis (Katugino magmatic pyrochlor deposite, Eastern Siberia, Russia; Perga genthelvite metasomatic
deposite, Volyn block, Ukrainian Shield and Orlovkske autometasomatic deposite of columbite-tantalite-microlite,
Transbaikalia, Russia) helped to reveal the genetic informativness of composition and concentration variability of optical
active centers in the Ano-pt. In particular parameter Fe’*y, / O, O7g; is the geochemical indicator of the degree of rocks
differentiation. The directed change in its values reflects the evolution of physicochemical parameters of mineral forming
medium (including oxygen and water content in volatile components). It was revealed that that the perthite phase of micro-
cline from Ano-pt of aegirine-riebeckite syenites of Yastrebetskiy massive by parameter value of Fe**y, / O~,; and high con-
centration of Fe**[y in it is practically identical to those in microcline from the aegirine-riebeckite-annite rocks of Katugino
pyrochlor deposite, which was crystallized in relatively “dry” conditions at the magmatic temperature and high oxygen activ-
ity. Formation of syenites of general stratify series was occurred in intricate P-T conditions of multistage mineral forming
process and interaction with autometasomatic solutions which was provoked by repeated tectonic activation with and forma-
tion of late local fracturing zones. Recording of Pb* (perthite phase of microcline) in Ano-pt and partial or complete alkali
feldsrparthization of their crystals is the evidence of active fluides impact. High concentrations of Pb* centers is the typomor-
phic indicator of high ordered microclines from greisens of Orlovkske columbite-tantalite-microlite deposite and Perga gen-
thelvite deposite of autometasomatic and infiltration at more low temperatures fluids accordingly. Penetration of autometa-
somatic solutions from depth into the lower horizons of Yastrebetskiy syenite massive may be the result of opening of new mag-
matic chambers and “additional” crystallization differentiation of magmatic melt on late stages of zircon accumulation.

Key words: rare metal rocks, anorthoclase-perthite, microcline, X-ray luminescence spectra, optical active centers, crystal

chemistry peculiarities, genesis.
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