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PYAOHOCHICTb HA PIAKICHI METAJU
NMPOTEPO30MCBKNX MAIMATUYHUX KOMMNNEKCIB YKPAIHCbKOIO LUUTA

PaccMoTpeHbl FreoxumMudeckas cneumanmiaaums U pyaoHOCHOCTE MaBHbIX TUMOB KPUCTaIMYECKMX Nopod, YK-
PaVHCKOrO LLMTA: LLENOYHbIE MarMaTn4yeckme n MeTacoMaTnyeckne nopoabl, AMddepeHUMPOBaHHbIE MPaH -
Tbl U MX NermatuTbl, Sc-U anbouTnThbl. [NokasaHbl NepcrnekTUBbl v NIOLAAN MPOrHO3UPOBaHNS M MOUCKOB Mec-
TOopOXAEeHUA peakux metamnoB (Zr, Nb, TR, Y). [naBHbIM pe3ynsTatoM WCCNefoBaHUA SBNSETCS
[0Ka3aTeIbCTBO NePCMNEKTMBHOCTM MMNEPCOSIbBYCHUX CUEHUTOB Ha MOWCKU MECTOPOXAEHUI pPedKuX MeTa-
JIOB HETPAAMLMOHHOIO TuNna. [NpuBeAeHHbIE AaHHbIE O FEHETUYECKOW CBSA3N PYAOHOCHBIX CUEHUTOB, K KOTOPbIM
npuypoyeHbl 6oratble Zt, Nb, Y pyabl (A30BcKoe, AcTpebelkoe MECTOPOXAEHUS), C aHOPTO3UT-panaknemrpa-
HUTHLIMW MNYTOHaMU U HOXHO-Kanb4MKCKMM MacCUBOM. 3TO 3HAYUTENIbHO paclunpseT nnowaib (6ofee
20 Tblc. KM?) noucka MecTopoxXaeHuli Takoro Tuna. MHTepnpeTaumst LeNoYHbIX MeTacoMaTnToB BocTouHOMO
Mpuna3oBbs, kak GeHUTOB KapOOHATUTOBOIO KOMMJEKCa, MO3BONSAET CHMTATb STOT paoH NepCnekTUBHBLIM Ha
MEeCTOPOXAeHUSA kKapboHaTUTOBOro Tuna. OBHapyXeH HOBbI TUM LLENOYHbIX METACOMAaTUTOB, 060ralllEeHHbIX
penKo3eMesbHLIMU 3fIeMEHTaMu.

The geochemical specialization and ore bearing ability of main types (alkaline magmatic and metasomatic rocks,
differentiated granites and their pegmatites, Sc-U albitites) of crystalline rocks from the Ukrainian Shield are
considered. The prospects, forecasting areas and exploration of rare metals (Zr, Nb, TR, Y) deposits are shown.
As a main result of investigation, the evidence availability for exploration of rare metal deposits (non-traditional
type) related to hypersolvus syenites is cited. The genetic relation of the ore-bearing syenites with rich Zr, Nb, Y
ores (Azov, Yastrubetske deposits) to anorthosite-rapakivi granite plutons as well to South-Kalchyk massif have
been exposed. That significantly expands area (up to 20 thousand km 2) for exploration of such type deposits.
The interpretation of alkaline metasomatites from East Azov area as fenites of carbonatite complexes allows con-
sidering this region as of great potential on carbonatitc type deposits. A new type of alkaline metasomatites

enriched in rare-earth elements was found.
BcTtyn

3 reoximii pooBULL i pyaonposiBiB Ta MiHepa-
norii pigkicHux meTanis YkpaiHu € ynmano nite-
patypu, B SIKin po3rnagaloTbes PisHi acnekTn
NpOoLLECIB KOHLIEHTPYBaHHSA Ta pyAoyTBOPEHHS
unx meTanis. B paHin ctaTTi MOoeTbcAa nepeBax-
HO NpO Taki NiTodiNbHI PiAKICHI eneMeHTH (Me-
Tanun), 9Kk Nb, Ta, Zr, Hf, TR, Y, yacTkoBo po3ms-
patoTeca W, Sn, Li, Be, Sc. PapioakTuBHi
enemeHTM (U, Th) sragyotbcs nuwe nobikHo,
KON BOHU nepedyBaloTb B acoujalil 3 iIHWWMKW
piakicHUMKU MeTanamun. B Tol Xe yac rofsioBHa
yBara npuainsgeTbcsa TMM pygonposiBam | poao-
BULLAM, SIKi FEHETMYHO MNOB'A3aHi 3 NpoTepo-
30MCBLKUMM MarmMaTMyHUMK KoMnsiekcamn Yk-
paiHcbkoro wmTta (YLLU). Ha BigMiHy Big, iHLWNX
AOKEMOPINCBKNX LUNTIB | nnaTgopMm, Ae YyacTo
NpoBigHy pofnb B MiHepareHii piakicHUX Me-
Tanis BigirpatoTb $daHEepPO30MChbKi MarMaThUyHi
nopoan Ta NoB'si3aHi 3 HUMN MeTacoMaTUTK, B
mexax YL, oco6nmBo B WMOro BHYTPILLHIN
(UeHTpanbHIin) YacTuHi, daHepOo30MNCbKNX Mar-
MaTUYyHUX Nopig He BUSABNeHO. BoHm nuwe

© C.T. Kpusgaik, O. B. [lybuHa, 2012

44

3'9BNSATLCS B KPaNoBil NpMasoBCbKil YacTUHI
LbOro perioHy Ta B nNpuiaernnx sanaguHax
(AHinpoBcbko-oHeubkin i [pruyopHOMOpP-
Cbkiin). MpoTe i B LNX CTPYKTYpax Mokn Lo He
BUSIBIEHO 3HAYHWX MepcrnekTUB MOLUYKIB
NiTodinbHUX pigkicHMx mMeTtanis. MoXanemm
BUHATKOM Moxe OyTu [MokpoBo-KupiiBCbKMIA
rabpo-cieHiTOBMA MacuB, poO3TallOBaHW B
30Hi 3uneHyBaHHa YL 3i cknagyactum [doHbGa-
coM. Taky nacusHicTb YU wopno daHepo-
30MCbKOr0 MarmaTMamy Ha OaHWin Yac He
3'coBaHo.

lonoBHi pygonposien NiTodiNbHMUX pia-
KicCHUX MeTaniB B Mexax YL reHetunyHo
noB'A3aHi 3 NPOTEPO30NCLKUMMN JIYXKHUMK NO-
popamin (i kKapboHaTUTaMK), NY>XHUMK Ta cyd-
JIYKHUMW TpaHiToigaMn (rpaHiTi, CieHiTU) Ta
iXHIMM nermMaTuTaMmun i MeTacoMmaTuTamm (JIyXHi
MeTacoMaTWTH, anbBITUTU, BTOPUHHI KBapLUu-
TN, rpenseHn) (OMB. PUCYHOK). 3 rpaHiTamu
HOpManbHOI NYyXHOCTI (a camMe 3 nnarior-
paHiTamMn) MOKU WO He BUSIBNeHO Oyab-AKoi
piokicHomeTaneBoi MiHepanisauii. Moxnuso,
Jeuwo ocTopoHb NepebyBaloTb CKapHOBI py-
aonposien 3 BonbgpamMoM (LLIEENIT); AXepeno
NOXOMXEHHS OCTaHHLOIro 3aNUuLaeTbCa He
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3'CoBaHMM (He BUKIIOYAETBLCS NOro NEPBUHHO
ocafoBe HarpoMaXeHHs 3 MoJasbLUMM nepe-
po3MNo4inoM y Npoueci CKapHOYTBOPEHHS).

PasoMm 3 TuUM, aHanisyloim ymMOBM Nno-
Kanisaujii pygonposiBiB Ta TOYOK MiHepanisaLil
Ha3BaHUX NITOPINbHUX PIOKICHUX MeTaniB, He
BOANIOCS BUSIBUTU SIKUXOCb TEKTOHIYHMX KpU-
TepiiB (3B'A3KY 3 MEBHOK CUCTEMOIO PO3NIOM-
HMX 30H). LlBMalie MoXxHa roBopuTU MNpo
perioHaneHi ocobnuBocTi. Tak, NyxHi Ta cy6-
nyxHi nopoan lNpnazos’sa 36aradeHi, Sk Le i xa-
pakTepHo ans takoro Tmny nopig, Nb, Ta, TR, Y,
Zr, iHKonn Sn, Be, 1o 9K y 3axigHiiA YacTUHI
YL oaHOTUNHI Nnopoan nepeBaxHo 6iaHi Ha Nb
i Zr. Mano abo Hemae B Lilh YacTUHI WKTa i Ha-
ratux Ha Nb i Ta nermMaTuTiB (BUHATKOM MOXE
6yt lNeTpoBOOCTpPIBCBKUN pyaonpose). Ha
Hawy aymky [10], ronoBHOO NPUUYMHOK Takoi
MeTaNoreHiYyHoi (reoxiMidyHoi) HEOOHOPIAHOCTI
YL MoXyTb 6yTK pi3HI reoaMHaMIYyHI pexXnMm
PO3BUTKY PIZHUX 4YacTuH wmTa. Kpim Takoil
perioHanbHOT MeTanoreHiYHol HEOAHOPIAHOCTI,
iHKONN BOAETLCA CocTepiraty nokaneHi. Tak, y
CxigHomy [MpunasoB’i AeBOHCbLKI JyXHi | cyO-
ny>xHi nopoan (Heeenuki Macmen 3ipka, Npu-
Mopcbkuin, Mapiynonbcbkuii, 6anka bepexHa)
3HayHo BigHiwi Ha Nb, Ta, Zr, TR, Y nopiBHSAHO 3
0EeBOHCLKMM [MokpoBO-KUpPIiiIBCKMM MacUBOM.
Lle moxe 6yTM noB'sisaHe 3 PI3HMMMU reoau-
HaMIiYHUMK yMoBaMn HOpPMYBaHHS BKa3aHUX
nopia.

3arafibHNin BUCHOBOK NPO YMOBMU i MPUYNHUA
dopMyBaHHS pyaoNposBiB i poaoBULL, 3raja-
HUX NITODINBHUX PIAKICHUX MeTaniB: 3a BCiX
OJHaKOBMX IHLWMX YMOB (Hanpuknag, reoau-
HaMIYHMX) BOHW reHETUYHO NOB'sA3aHi 3 3aBep-
waneHMMn abo KiHueBuMKn andepeHuiatamm
CKJIagHUX MarMaTU4YHUX KOMMJEKCIB — He-
deniHoBMMM abo Ny>XHUMIK cieHiTaMn | kapbo-
HaTUTaMn, rpaHiToOiAHMMKU nermMaTuTamm,
AYXHUMW | cyBRY>XHAMMW TFpaHiTamn Ta anor-
paHiTOIAHMMN MeTacoMaTuTaMu LKUX KOMII-
nekcis. BCTaHOBNEHO TakoX OesIKY 3aNeXHICTb
PYAOHOCHOCTI MarMaTU4YHMX KOMMMEKCIB BiA,
rMUOUHKN IXHBLOIO epo3ifHOro 3piay. MNpuHanMHI
B 3axigHi yacTtuHi YL 3HayHO epofgoBaHi Ma-
CUBMW NY>XXHO-YNbTpaocHoBHOI popmalii (Mpoc-
KYPIBCbKNIA, AHTOHIBCbKMI) MaloTb OELWo BU-
wmin BMmicT TR (a TakoX anatuTy) NOpPIBHAHO 3
rinabicansHumKn (fopoaHunus, ymya, Bonap-
ka, [yoKiB).

Ak ue BnactmMBo BiNbLUIOCTI AOKEMOPINCh-
KX WMTIiB | nnaTdopmMm, B YL, Hainbinbw nepc-

ISSN 0367-4290. leon. xypH. 2012. Ne 4

NEeKTUBHUMK Ha poaocBULA NITOPINBHUX
pioKicHMX MeTaniB € Pi3HOMaHITHI KOMMNNEKCH
JIY>KHUX | cyOny>XHUX nopig,

PYOoOHOCHICTb AYXHMX i cyOGRyXHUX
nopig, YLU

¢k 3ragysanocs BuLLe, B Mexax YL, nyxHi no-
poau MaloTb NepeBaXHO NPOTEPO30MCHKNN BIK.
Jlnwe Ha cxoai uboro periony (Mpnasos’s) Ha-
SIBHI $IK MPOTEPO30MCHbKi, TaK i Naneo30nChbKi
(peBOHCBKI) NyXHi nopoan. Ha gaHnin yac Bigo-
Mo noHapg 40 nposieiB i MacuKBiB UMx nopig. Hai-
NOLLUMPEHILWI BOHU B NMPUa3oBCbKii Ta 3axigHii
yactuHax YL JlyxHi | cybnyxHi CcIieHITK
NMoB'si3aHi TakoX 3 JABOMa aHopTo3uUT-pa-
nakigirpaHiTHUMK nNnyToHaMn (KopoCcTeHCLKUM
i KopcyHb-HoBOMUpropoAcbkMm), a CyTTEBO
cieHitoBmin lNiBoeHHO-Kanb4YnUbKUA MacuB Y
Mpra3oB’l BBaXaeTbCHA CIEHITOBUM aHasiorom
TakmMx nayToHiB. [1eBHOO Mipoto nogibHuMm oo
MisaeHHO-Kanbynubkoro mMacuesy € rpa-
HOCIEHIT-TpaHiTHI MacuBM BacelHy pik
Kanemiyc i [pysbkuii EnaHunk (KanbMmiyc-€naH-
yuubknin, Kymadiscbkmia Ta iH.) [7]. Ui macueun
BiOOMI TakoX niAg, HasBamMW TenbMAaHIBCbKUNA,
lpeko-OnekcaHapiscbkuin, TaBnoecbknin [8].
lpaHiTOIAM UMX MacuBiB MalTb OGararto
noaibHMX puc 3 rpaHitaMm panakisi (nepesa-
XaHHS KaniwnaTty Haf, nnariokiasom, BUCOKO-
3aNi3nCTi TEMHOKOMIPHI MiHepann — amaiton,
BioTuT, iHKoNK ¢aganit). M. O. €nucees 3i
cnisasTopamMu [7] BigMITUB HasiBHICTb B AEAKNX
3 uux mMacueiB $HasNiTOBUX CIEHITIB, NOAIOHMX
0o Taknx y [isaeHHo-KanbuymubkoMy MacuBi.
B. B. em'aHeHko [8, 19] BCTAHOBMB TakoX Yy
AesK1X i3 uMx MacuBiB rabpoign, sk € xapak-
TepHMM ans MNiBagHHO- Kanb4nubKoro MacuBy.

Jeulo 3abiraloun Hanepen, 3a3Ha4yMmo, Lo
Taka 3alikaBieHiCTb MacuBamMu CYONYy>XHUX
rpaniToigis CxigHoro lMpnasoB’a i NOPIBHAHHSA
ix 3 liBoeHHO-Kanbynubknm (Ta noluykamm
nofdibHocTen MiXK HUMN) MOACHIOETLCS TUM, LLIO
B 3B'I3KY 3 OCTaHHIM MacCWUBOM BIOKPUTO
A3soBcbke poaosuule [1] HeTpaauuinHoro TUNy
3 Garatumum pyoamm TR, Y, Zr. [poTe HasBHI Ta
niTepaTypHi paHi [8, 19] ceigyaTb, MMOBIPHO,
npo Te, WO Ui NOpPIiBHIOBaHI MacuBu €
pisHoBikoBUMU (1,8 Mnppa, pokie — [liBaeHHO-
Kanbynubkun i 6nmseko 2,0 Mapp, pokiB —
MacuBn GacelHy pik Kanbmiyc i [py3bkuid
€naHynk). 3BMyaniHo, onyonikKoBaHi FreoXpoHOo-
JloriyHi gaHi 3 Kanbmiyc-EnaH4ynubkoro ta
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EHaoreHHi poaosulla i pyoonposiBu piakicHMx metanis YL,

1 — YepHiriBcbkuii MacuB; 2 — OKTAOPCbKUIA MacuB; 3 — ManoTepCcaHCbKUA MacuB; 4 — XnidoaapiBcbkui Nposs; 5 —
[MeTpoBO-THYTIBCLKUIA NposB; 6 — KanbMiyCbkMA MacuB; 7 — A30BCbke pofoBulle; 8 — lepXaHobke poaosuule; 9 —
CyuwaHo-lNepxaHcbke poposulle; 10 — AcTtpybeubke poposulle; 11 - poposulle Kpyta banka; 712 — LLeBYyeHKiBCbKe
poposulle; 13 — LLUnoagHo-Tawnuubkuid paioH; 14 — pogoeuwa CtaHkyBaTtobke | Hagiq; 15 — lMonoxiBCbke poooBULLE;
16 - poposuLle XoBTa Piuka; 17 - AHanoNbCbKe poaoBuLle; 18 — BatyTiHobke pyaHe nose; 19 - HOBOKOCTAHTUHIBCEHKE
pyoHe none; 20 - MiyvypiHcbke pyoHe none. Mera6nioku: | — BonuHo-Topinbcbkuid; 1l — BinouepkiBobKo-
CepenHbo0y3bKuid; lll - IHryNnbcbkniA; IV — CepeHbonpuaHiNpoBCbkUiA; V — MNprnasoBCcbKnin

iHLLMX MacuBIiB NoTpebyloTb peBi3ii. AKWo X
BOHU NiATBEPAATLCS, TO MOXHa Oyae roBoputn
Npo HasiBHICTb HahpaBHiWMX (6nu3bko 2,0
MApA, poKiB) Nopiga aHopTO3UT-panakisi-
rpaHiTHOI dopmauii B [prnasos’.

Lloao iHWKX NpoTepo30NChbKNX NYXHUX Ta
cybnyxHnx nopig YL, To Ha gaHuii yac BneB-
HeHo QIKCYOTbLCH ABa BIKOBUX pybexi (enoxm)
ix popmyBaHHs: 2,0-2,1 1 1,7-1,8 mnpp, pokis.
[MposiBM | MacuBM NYXHMX NOpig, NepLUoi enoxn
HasiexaTtb NepeBaXxHo A0 NYXHO-YNLTPaoCHOB-
Hoi ¢opmauii, a apyroi — oo rabpo-cieHiToBOI
[13]. MoxHa LwWe BUAINUTN NYXHO-rpaHiTHY
dopmauiio (nep>xaHcbKi puBeKiToBI Ta eripu-
HOBI rpaHiTh). B pesakux macmueax (Manotep-
CSAHCBKUIA, MoXNTMBO OKTABPCEKUIA) DIKCYIOTb-
€ ABi BKasaHi cTafii ¢opMyBaHHS (3arHiTko,
1993).

Moxnneo, € nNpoMmixHi 3a Bikom (1,9 mnpg
pokiB) abo monoawwi (pudgencobki) NyXHi nopo-
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auv B YL, npoTe AoBeAeHHS Takoro NpunyLeH-
HA noTpebye AOAATKOBUX FeOXPOHOJIOMNYHNX
pocnigxeHb. 9K BigMidanoca aBTopamu
paHiwe [13], nyxHi nopoau pisHUX dop-
MaLuiHMX TUNiB MaloTb BiOMIHHY reoXiMidHy Ta
MeTanoreHivyHy cneujanisauiio.

PynoHoOCHicTb nposBiB NYXHO-
yNnbTpaocHOBHOI ¢dopmauil YL
Ta NepcrneKTUBU MOLUYKIB HOBMX
MacuBiB i poaoBuLy,

B 60-x pokax MUHynoro cTonitta 6yno npak-
TUYHO BUNaAKoBO Biakputo (PKykoB U Aap.,
1974) kapboHaTUTM YepHIriBCcbkoi (Big, C.M.T.
YepHiriska 3anopisbkol obfacTi) 30HU po3-
nomiB. Nopanblui AOCNIOXKEHHA 3 JOMOMOroto
OypiHHA ofHielo 3 reonorivHnx naptin MO
"Kiposreonorisa”, a nisHiwe binosepcbkolo reo-
noriyHoto ekcneamuieto (.M. T. Muxannieka 3a-

ISSN 0367-4290. leon. xypH. 2012. N2 4



nopisbkoi obnacTi) 6yNo BUABNEHO iHLLI NOpOo-
AN KapOOoHATUTOBOIO KOMIMAEKCY (NY>XKHI MipoK-
CeHiTW, inoniT-meneTenritn, HedeniHosi
CIEHITN, KapboHaTUTMN Ta HEeHITU eK30KOoHTak-
TOBOI0 Opeosy), BCTAHOBJIEHO MOTYXHICTb LMX
nopig, cknageHo kapTy Ta noOyaoBaHO reo-
NOriyHi pospian. B pesynbrati umx Ta cynpo-
BOIKYIOUMX HayKOBO-AOCNIAHUX pobIT 6yno
OCTaTO4YHO 3'ICOBaHo, Lo Ui Nopoau cknaja-
IOTb NIHIAHO-BUTSArHYTUA (Kinbka KiTOMeTpiB)
KapOOHaTUTOBUIA KOMIJIEKC, a TaKoX po3Biga-
HO POLOBULLE KOMIJIEKCHUX pyd anatuty i
piakicHnx metanis (Nb, Ta, TR, Y, Sr, Mo). Pe-
3ynbTaTh LMX AochnigxeHb Oyno ysarajibHeHo B
MoHorpadii [5]. KapboHaTuTn i noe'a3aHa 3
HUMW pigKicHOMeTasieBa MiHepanisauis BUSIBU-
nncs pewo He3BMYHUMK (Hanpuknag, OguH 3
rONOBHUX pyOHUX MiHepasiB Hiobilo NpeacTas-
NeHun uepieBuM eprycoHiToM, OKpiM Tpa-
ANLINHNX ANna kKapBoHaTUTIB Nipoxnopy, ratye-
TONTY i KonymbiTy). [lpoTe BOHM MaloTb
XapakTepHy Ansa kapboHaTUTIB  HIoGIN-
piakicHozemenbHo-dochaTHy MeTanoreHiyHy
cneujanisauiio [6]. 3pewTolo Ui Ta iHWi 0cob-
NUBOCTI HepHiriscbkoro (Moro yacTto HasuBa-
loTb HoBononTaBCbKMM) POAOBMLLA MOSICHIO-
Banucb rmMnéoknm (Ao 20 KM) epo3iAHUM
3pisom [5].

Pozpobka YepHiriecbkoro i Hoponontaechb-
Koro poaoBull (y BUpOOHUYNX 3BITax BUAINSA-
I0Tb ABa pPOAOBULLA) NOBHICTIO 3abeaneunna 6
YKpaiHy npuHaiMHi Ha 25-50 pokie anatnTom,
Nb, Ta, TR, Y. 9k cynyTHi KOMNOHEHTU MOXYTb
BUSy4aTnuca MonibaeH, CTPOHUIN, dnoronit,
NofiboBI WNaTKM (anbbiT, MIKPOKIIH-NEPTUT),
iNbMEHIT, MarHeTuT, Kap6oHaTun Ta iH. [lpu-
HarigHoO 3ayBaXXMMo, WO B YKpaiHy anatut
iMMopTyeTbcsa 3 XiBIH 3a uiHoto noHag, 200 ao-
napie CLLA 3a 1 1. B Tolh xe yac, 3a nigpaxyH-
KaMu XiMiKiB-cneuianictiB 3 KwuiBcbKoro
HalioHanbHoOro yHisepcuteTty iM. Tapaca Les-
yeHKa, nepepobka TiNIbKM anaTUTOBOrO KOHLLe-
HTpaTy 3 BunydyeHHam TR, Y, Sr i F moxe
MOBHICTIO BiAWKOAYyBaTW 3aTpaTtn Ha po3pobKy
umx poaosuwl. lpoTe HM3Ka PakTopiB, Kpim
¢diHaHCOBOro, CTpPUMYE ekcniyaTauilo Uboro
pogoBua. TONOBHI 3 HUX — CKagHa TexHOo-
noris (xoya BOHa po3pobneHa) KOMMIEKCHNX
HeBaraTux, 3o0Kpema Ha pigkicHi MeTanu i ana-
TWUT, py4, po3TallyBaHHS pOAOBULLA HA OPHUX
yopHo3eMax; AesiKi eKonoriyHi npobnemn.

Kpim kapboHaTuTIB, pPyAOHOCHUMN LWIOAO
piaKicHUX MeTanie MOXHa BBaxaTu ano-
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deHiToBI anbbiTUTK. LI nopoan yTBOpIoOTLCA B
pesynbTaTi 3aMILLEeHHS NePTUTOBUX MOSIbOBUX
wnarie ¢eHiTiB (i CiEHITIB?) rpaHoGnacTOBUM
arperatoM anebiTy (NepeBaxae) i MiKpoKJiHy, a
nipokceHy — GIOTUTOM. YTBOPIOETLCA HOBUIA
am@ibon, i Taki Nnopoan IHTEHCUBHO 30aravy-
toTbes Zr i Nb (nipoxnop, raT4eToniT, LMPKOH).

Mlicnsa BusiIBNEHHS | po3BigKn YepHiriBCbKo-
ro i HoeonontaBcbkoro kapGoHaTUTOBUX PO-
OOBULL, BUHWKNO MUTAHHA Npo Mepcnek-
TneHicTe YUl Ha nopibHi pogoBuwa i
posnoyanacs posBigka IHLIMX JYXXHUX KOMM-
NleKciB, a TakoxX ynbTpabasuTiB | CieHiTo-
noaiéHmx nopia. KapGoHatntu i kapboHaTUTO-
noAioHi nopoau oynn BUSAIBNEHI B
OkTsA6pcbkomy | ManoTepcsiHcbkoMy rabpo-
CIEHITOBUX MacuBax i B 30HI 3uneHyBaHHA YL 3i
cknagyactum JoH6acom (Kosanb 1 ap., 1988)
[21]. Y BaxigHomy Npura3oB’i 6yno BctaHoBNE-
HO Mosic AaloK ropHOGNEeHAMTIB | MIKPOKIIH-
am@ibonioBMx nopid, B Akux 3adikcoBaHO BU-
COKMIA BMICT TUTaHY i NigBULLIEHNIA — HioGilo Ta
pioKicHUX 3eMenb, WO pasoM 3 XiMIYHUM cKna-
OOM UMX nopig, A03BOAWAC po3rsgaTn ix gk
MeTasKynipaHriTn abo MeTalLoHKIHITK (TheBac-
ckuii, Kpueamk, 1985). B XnibogapiBCbkoMy
kap'epi (CxigHe [llpuasos’'ss) 6yno BigKpuUTO
XWIbHI KapBoHaTUTK 3 MIPOX/TOPOM | MOHaLM-
ToM. Lli kapBoHaTnTK, 9K Le | BMaCTUBO TakKUM
nopogam, CynpoOBOOXYIOTbCS EHITOBUMMI
opeonamMu. 3 oMsAy Ha Lie OCTaHHIMKW pokaMin
6yno 3pobneHo NpMNYLIEHHS, WO OinbLUICTb
nyxHUX MetacomMatuTtie CxigHoro [lpuasos’a
(p. Kanbmiyc, 6anka Bani-Tapama, p. Kanka),
onncaHnx paHiwe 9K TPILWWHHI MeTacoOMaTUTH i
reHeTUYHO MOB'sI3aHMNX 3 MOXJIMBMMMW MacuBa-
Mu Tuny OkTabpcbkoro [7], MoXyTb OyTu
¢deHiTaMn Hepo3KpUTOro KapBoHaTUTOBOro
komnnekcy [12]. Bipomuia MNMeTpoBo-THYTIiBCL-
KUA pyponposas napusuty i dnooputy €. 4.
MapueHko 3i cniasTopamu (1980) posrnanas
K KapBOHATUTOBY AaNKy (pPiAKO3eMeNbHI Kap-
6oHaTuTK TMNY MayHTuH-lNac, CLUA).

Jello nisHiwe B 3axigHin yacTuHi YL, 6yno
BIAKPUTO NIyXHI MacuBun [MpOoCKypiBCbKUA, AH-
ToHiBCbkMiA (Lapoecknid, Bpaunascknid, 1980),
AKi 6yno BiAHECEHO A0 NYXXHO-YNbTPAOCHOBHOI
dopmauii [13]. B cBoto yepry nyxHi Mmetacoma-
™MTN bepesoBoi aTi (OKutomMmpcebka obnacTb)
6yno ineHTUdiKoBaHO AK PeHITU HEPO3KPUTOro
kapboHaTuTOoBOrO KoMmnnekcy. Lle nigteepan-
JIn 3Haxigkm HeBenukux npossiB [opoaHWuUs,
Mmymua, Bonspka, ly6kie [14, 18] nyXHo-ynbT-
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paocHOBHMX Nopig, (oniBiHOBI AKyRipaHriTH i
MENLTENrTN) 3 eK30KOHTaKTOBUMU HEHITOBK-
MW opeonamu, nNoaibHMx Ao Taknx bepesoBoi
laTi [13, 18]. Bik Luux Ny>XHO-yNLTPaOCHOBHNX
nopig BUABMBCS BGNM3bKuUM o 2,0 MApa, pokis.,
TO6TO TakMM Xe, 9K | HepHiriBcbkoro kaptoHa-
TUTOBOIO Macwuey.

TakmM 4mHOM, Hapasi nopogamMn JTy>XHO-
YNbTPaoCHOBHOT ¢opMalii  npeactaBieHo
6/1M3bKO MOJIOBUHU BCIX BIAOMMX MPOSABIB JTyXK-
HUX Nopig, (Tpy MacuBM | 6IN3bKO ABOX AECATKIB
nposBiB) (AMB. pUCyHOK). MoXHa cnoaisaTtucs,
o B nepcrnekTnei 6yayTb BiAKPUTI HOBI Macu-
BU, pogosuwa uiei dopmauii B mexax YL,
MpoTe BusABMNAcH [OCUTb HeCMNOAIBaHOW
perioHanbHa reoxiMmiyHa HeOAHOPIAHICTbL LMX
nopig,. $KWo B NpUasoBCLKIA YacTUHI 3ragaHi
NOPOAU XapaKTepuayloTbcs, SK Le 30e0inbLuo-
ro BAacTWUBO Takoro TUMy nopogam, nigguile-
HUM (00 PYOHUX KOHUEHTpauiil) BMICTOM
HiobGito, piakicHMX 3ement i pocdopy, To Npak-
TUYHO BCi NposiBK Liei dopmalii B 3axigHin yac-
TuHi YWl BigMiyaloTbCAd HE3BUYHO HU3bKUM
BMICTOM HIioGil0, a TakoX LWMPKOHIO, a TakKi
rinadicaneHi iHTpy3ii, 9k lopoaHuus, Mymua,
bonspka, gaikun NokoLWiBCbLKOI 30HU, MaloTb A0
TOro X Le N ayXe HU3bKWIA BMICT PiaKiCHUX 3e-
menb Ta docdopy (amB. Tadbnuuio). B Ton xe
yac 3Ha4yHo epopnoBsaHi [MpockypiBCbKUA Ta AH-
TOHIBCbKMIA  NIYXHO-YNbTPAOCHOBHI MaCUBM
MICTATb 306arayeHi anaTuTom (6ioHi pyaun) y>Hi
nopoau 3 NOMIipHUM BMICTOM pigKICHUX 3eMenb
Ta HM3bKMM Hiobilo | LMpKOHIlo. Ha niacrasi unx
Ta OesKUX HLIMX OaHWUX aBTOpWM MPUALINW 0
BUCHOBKY, LLIO B MacuBax JIy>XHO-YJIbTPaoCHOB-
Hoi ¢dopmadii YL, emicT docdopy i pigkicHNX
eneMeHTIB Aelo 36iblyeTbcs 3 MMOMHOIO.
MopjiGHa KapTUHA CrocTepiraeTbCs HaBITh B Me-
Xax JMiHINHO-BUTArHyTOro YepHiriscbkoro ma-
CMBY, B sikoMy OifibLL epoAoBaHa MiBHIYHA Yac-
TnHa B uinomy 6araTwa Ha Nb i TR, HibX MeHL
epogoBaHa nisaeHHa. lNpn ubomy BMICT doc-
¢dopy B HUX Make 0gHAKOBWIA, Xo4a Lieir ene-
MeHT O6ifibll pPIBHOMIPHO pPO3MOoAineHnn B
NiBAEHHIN YaCTUHI.

[MpoTe Ha AaHWin Yac BaXKKo BU3HAYMUTK OI-
TUManbHy MMUBUHY MOXJIMBOI KOHUEHTpauii
anatuTy i piakicHUX 3emMenb B KapOoHATUTOBMX
Kommnekcax. HanimoBipHilwe, HanbinbLW pyao-
HOCHUMW MOXYTb OyTU KapOOHaTUTU Me30-
abicanbHoi (oo 10 kM) gauii. Cxoxe Ha Te, WO
B Macupax abicafibHMUX aLili 3MeHLIYETbCS
NOTYXHICTb Nopif, 3okpemMa KapOoHaTUTIB, SAKi
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Ha Ui mMmMBMHI MOXYTb IBAATU cOBO00 AainkKo-
nopibHi nNiaBioHI MarMaTWYHi kaHanu. MoxJnun-
BO, TaKMM MoXe OyTW JiHINHO-BUTATHYTUNA
YepHiriBcbknih MacuB. 9K BiAOMO, KiMOepiToBI
TpyOKN Ha rMunBMHI NepexodaTb Y AalKonoaioHi
Tina (niaBigHi kaHann). byna cnpo®a nosicHUTH
0coBNMBOCTI po3NoAiny PiAKICHUX eNeMEHTIB Y
kapBoHaTUTax Ta IHWMX MarMaTU4YHUX Nopoaax
3a ponomorol TepMmoandysinHoro edekty
Cope (Kpuegaik, Aybuna, 2010).

Pazom 3 TUM B Mexax YLl icHye BkasaHa
BULLIE reoxXiMiYHa HEOAHOPIAHICTL LWOAO BMICTY
PIOKICHUX eneMeHTIB Y nopodax kapboHaTUTO-
BOI (NY>XHO-yNbTpaoCcHOBHOI) dopmaduii (ams.
Tabnuuio). NMokKn Wo MM NOACHIDEMO LE PI3HU-
MW reoguHaMivHUMKN pexrMmamMn GopMyBaHHS
BKasaHux nposiBie: B [lpnasoB’i nepesaxasB
pPUPTOreHHNIN peXxuM, a B 3axigHi YyacTuHi YL,
BigOyBanocs CTUCHEeHHs1 3eMHoi kopu [10]. Ak
BiIOMO, OOHOTUMHI Nopoan (6azanbTy, Nenum-
TUTW, NaMnpoiTh), Wo HOpPMYIOTLCS B TakuxX
KOHTpPacTHUX reoAnHaMidYHMX oBcTaHOBKax,
XapakTepusylTbCcs AOCUTb BIAMIHHUMK re-
OXIMIYHUMMK ocobnnBocTaAMU. Ti 3 Ha3BaHUX
nopig, aki dopmMyBanmca B ymoBax CTUCHEHHS
3eMHOI KOpW, XapaKTepuayoTbCcs NepLl 3a Bce
HWU3bKNM BMICTOM TUTaHY i HiobGilo. Taki Bnactm-
BOCTIi MaloTb BCI TY>XXHO-YNLTPaoCHOBHI Nopoan
3axigHoi YacuHu YL, ocobnueo B rinabicanb-
HUX iHTpy3iax (lfopogHuus, Mymya, bonsipka,
['y6kiB, oanku MNokKoLiBCbKOT 30HK). AK BiMiYa-
Jlocs BULLE, BIK UMx nopig, 6nnsbko 2,0 mnpg,
pokiB (siK i YepHiriBcbkoro macusy B [lpuna-
308B'i). MoxnumBo, nisHiwwe — 6nansbko 1,7-1,8
MIPA, POKIB Y LIbOMY perioHi peXnm CTUCHEHHS
3EeMHOI KOPWU JIOKanbHO 3MIHMBCS pPUGTOreH-
HUM (Tuny CylwaHo-llepXaHcbKOi 30HK), Oe
BUHWUKAN NTY>XHOMOSILOBOLLINATOBI | NYXHI Nep-
XaHCBKI FpaHiTh | cieHiTn Hctpybeubkoro Ta
BennMkoBMUCKIBCLKOTO CIEHITOBMX MacuBIiB 3
nigeuweHnm emictom Nb, Zr, TR, Y, a Takox py-
JonposiBaMu Ta PoAOBULLAMU LMX PIOKICHUX
MmeTanie. lpo HUX MoeTbca HMx4e. Wono
nopia, 3oKkpema Ny>xHux, BikoMm 2,0 Mapn, pokis
i 6inbLUe, TO, Xo4ya 1 He XoTinocd gaBaTu Hera-
TUBHUX NPOrHO3iB, ajfie 3 HAMKU B 3axigHin yac-
TUHI YL, HaBpsag, 41 MOXHa o4iKyBaTW Nepcrek-
TMB Ha BUSIBNIEHHS poAOBMLL, Hiobilo. 3 iHLWOro
60Ky, AKLWo 6yayTb BCTAHOBAEHI IHTPY3Ii NyX-
HO-YNbTPAOCHOBHMX NopiA (Tuny MNpocKypiBch-
KOro) cepepn KBapuuTiB  KoLLapO-OfekK-
caHApIBCbKOI CBITKU, TO MOXHa crnogisatnucs Ha
MOXJIMBICTb  YTBOPEHHA  KOHTaKTOBO-pe-
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aKUiMHUX MipOKCEH-anaTUTOBUX Mopig, Tuny
MaraHcbkux (Manmeya-KoTyicbka NpoBIiHUIA),
B SIKUX MOXYTb OYyTW 30cepemXeHi 3HayHi pe-
Cypcu pigKicHKX 3emenb (LepieBoi niarpynn).

Otxe, B Mexax YL, (ocobnuso B Nprnazor’i
i 3axigHin 4YaCTUHI UbOro perioHy) iCHyKTb
3HayHi NepcneKkTUBM BUSBAEHHS] KOMMIEKCHUX
poOoBul, anatuty | pigkicHUX wMeTanis,
NOB'A3aHUX 3 NPOTEPO30NCHKOID JTY>KHO-YIIbT-
paoCHOBHOI (Kap®oHaTUTOBOW) dopMalielo.
Mpo ue ceigyaTb YUCNEHHi NposiBu eEHITIB Y
CxigHomy MNprnasoB’i, Ha AKMX KOPOTKO 3YMUHU-
MOCSH.

PynoHocHicTb MacuBiB
rabpo-cieHitoBol ¢dopmauir YL

Macusu uiei popmauii € 3HayHo MonoALLINMN
(1,7-1,8 MnppA, pokKiB), HXX JIY>KHO-YNBTPaOCHOB-
HOi, po3rnsHyTol BuUwle. [lpoTe B Mexax YL
BiAOMI CIEHITW | rpaHOCIEHITU BikoM 65M3bko 2,0
MJIPL,  POKIB, §Ki, OYEBMOHO, TEHEeTUYHOo
NoB'A3aHi 3 rabpoigamm, xo4ya B MacuBax 3 Taku-
MW CiEHITaMK NepeBaxaloTb ABOMNOLOBOLUMNA-
TOBI rpaHiTh (KybpoBuubkui, XKutommnpcka ob-
nacTb) | HU3Ka 3raflyBaHNX MacuBiB B HaceiHax
pik Kanemiyc i pysbkuii €naHunk. BogHouac 3
UMM CiEHITaMKW, AMOBIPHO, NPSMO He NOB'A3aHi
pyoonposiBu pigkicHMX MeTtaniB. fk MOXINBUIA
BUHSTOK MOXYTb OYTW JIyXHI MeTacoMaTuTn 3
piokicHo3emMenbHO MiHepanizauieto (i pnroo-
putom) lNeTtpoBo-THyTiIBCbKOro Ta KannaHiscb-
Koro nposeiB (p. Kanbmiyc). Cnig, BigMITUTN, WO
NyXHI MeTacoMaTuUTU nogibHoro cknagy croc-
TepiralTbcd Malxe MNoOBCOAHO B CXigHOMY
Mpras3oB’ i NpakTUYHO 3aBXAM cepen, rpaHiTiB
[12]. B XnibopapiBCbkoMy Kap'epi aHanoriyHi
MeTacoMaTUTU CYNPOBOLKYIOTb KapBOHATUTOBI
XU SIK €K30KOHTaKTOBI opeonin. ToMy Ha pa-
HUA Yac BOHW pPO3MAQATLCA AK FMNOTETUYHI
dEHITU Hepo3KPUTUX Mopia KapOoHaTUTOBOrO
KOMIJIEKCY.

Cepepq, TUNOBUX MacuBIB rabpo-CIEHITOBOI
dopmalii BuainaoTeca asa tunn (abo ABi
nindopmadii): 1) MacmBn, pO3BUTOK AKUX 3a-
BepuwyeTbcHd HedeniHOBUMMU CiEHITaMmn, 30Kpe-
Ma | IXHIMKM arnaiToBUMM pPi3HOBUOAMU
(OkT6pChkuiA, ManoTepcsaHcbkuid, NokpoBo-
KupiiBcbkuin); 2) macmsu, kKiHueBumun gude-
peHuiaTaMMN €KX € KBapUOBi CieHITU i
rpaHoCIEHITH, HaBiTb rpaHiTh (MiBaeHHO-Kanb-
ynubkui, JaBMaKiBCbKUA, AcTpybelbkmin, Be-
NIMKOBUCKIBCbKUIA Ta iHWI ManonoTyXHi Tina
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cieHiTiB). Len apyruii tmn rabpo-cCieHIToBUX
MacKBIiB MPOCTOPOBO | FEHETUYHO MNOB'A3aHUIA
3 aHOPTO3UT-panakiBirpaHiTHUMM NAYTOHaMMN
(onB. puUCYHOK). 9K 3ragyBanocsd BULLe,
MiBaeHHO-KanbynMUbKUIA MacUB BBaXaeTbCH
iICTOTHO CIEHITOBMM aHanoroMm Takux niyToHiB.
ABTOpamMu 6yno BUCYHYTO rinoTeTUyHe npuny-
LLEHHS NpO CIEHITOBUI TpeHa, (napanenbHo 3
rpaHiTHUM abo nicnsg OCTaHHLOIO) PO3BUTKY
aHopTO3UT-panakisirpaHiTHUX NAyToHiB YLL.
Lle cBig4ynTb Npo Te, WO ICHYIOTL 3HaYHI nepc-
NeKTUBU BUSIBNEHHHA HOBMX MPOSIBIB CIEHITIB i
poaoBuLL TUMy A30BCbKOro | AcTpybeLubkoro.

BuaineHi apa TMnu macueie rabpo-cieHiTo-
Boi dopmMaulji CyTTEBO BIAPI3HAIOTLCA MiHepa-
reHiyHolo cneujanisauieto. na macusis nep-
woro Tuny, nMpeAcTaBHUKaAMW SKOro €
OkT6pcbknin 1 yacTkoBo [lokpoBo-KupiiBcb-
KM MacuneW, KiHUueBi HedeniH-cieHiToBi agnde-
peHuiaTh NposBAsioTb cneuianisauitoc Ha Nb,
Zr, TR, Y. Mpuknagom moxe 6yt MasypiBcbke
pOLOBMLLE, B Mapiynofitax sikoro TUNOBUMM
PYLHO-aKLEeCOPHUMW MiHEpasiaMK € MipoxJop,
UMPKOH | GpuToniT. B armaitoBux ¢oHoniTax
LbOro X MacuBy 3'9BASAIOTLCA Taki MiHepanu,
SIK eBAjaniT, KaTanneit, KynneTcbKiT (3 BUCOKMUM
BMICTOM UMHKY) Ta HaTpii-pigkoseMenbHUi
anatnT (0o 7% Ce,0O51 2,7% Na,0).

B 1ol Xe yac 3 cieHitamn MacuBiB rabpo-
cieHiToBol ¢dopmauii agpyroro TNy noB'a3aHi
ponoBulla Garatnx pyn Zr, TR i Y HoBoro (HeT-
paguuinHoro) Tuny, 9ki NOKW WO He MaloTb
CBITOBUX aHanorie. Takmumn B Mexax YL e
AsoBcbke Ta AcTpybeubke pogosula [1]. Ha
BiAMiHY Bio MasypiBCbkOro poaoBuLla, B LMX
pyoax HiobieBi MiHepann AOCUTb PIAKICHI (B
ACTpyOeUbKNX CiEHITAaX BUBYEHO (EPrYCOHIT,
ONs1 9KOro XapakTepHWin NigBULWEHUA BMICT
Bonbppamy — 2,4-3,3% WO;), xoya BMicCT
HioBilo B cieHiTax iHkonn pocarae 0,09-0,1%.
3HayHa (abo 6inblua) YyacTMHa Hiobilo B LMX
cieHiTax BXxoguTb A0 cKnagy inbMeHiTy (0o
1,27%) i, MOX/IMBO, KOHLEHTPYETLCS TaKoX Y
BioTuTi Ta amgidoni.

Ko B A30BCLKOMY pOAOBULLI NepeBaxa-
IOTb KOoMMnekcHi Zr-TR-Y pyon 3 BUCOKUM
BMICTOM NaHTaHoIaiB, To B AcTpy6eubKoMy BU-
ABJIeHO TiNbkM Garati Ha Zr pyan [1, 11]. MNpoTe
B cieHiTax AcTpybeubKoro MacuBy HasiBHI Taki
X plaKicCHo3eMesbHI MiHepann (6puTtonit, op-
TUT), 9K | B A30BCbKOMY. B 0CTaHHLOMY TakoX €
Malxe YNCTO uMpKoHieBi pyau [1]. CknapnaeTb-
CS1 BPaXXeHHS, Lo YNCTO LIMPKOHIEBI pyaMm € foe-

ISSN 0367-4290. leon. xypH. 2012. N2 4



WO MiSHIWMMW BiO, UMPKOHIN-piakicHO3eMenNb-
Hux. ToMy MOXHa NpUMMAYCTUTU, WO B SAcTpy-
6eubKoMy MacUBi PiAKICHO3EeMEeNbHI pyan He
po3KpuUTi BYpPIHHAM, X0o4a TyT NpobypeHo Hanr-
nnbuwy (1,5 Km) cBepOJIOBMHY, sika B iHTepBai
1100-550 M poskpuna Kifibka rOpU3OHTIB
(wapiB) 6araTmx pyn uMpKoHito. LikaBo, Wwo Zr i
TR KOHUEHTPYIOTLCH NepeBaXHO B NPOMIKHUX
andepeHujatax — cieHiTax, a B Ni3HILUMX KBap-
LLOBUX CieHiTaX, rpaHoOCieHITax i rpaHitax BMICT
LUMPKOHIIO 3HAYHO MOHMXYETbLCA, a Hiobilo —
nigsuwtyetecs [19]. barati Ha Zr, TR iY cieHiTK
MOXHa BBakaTn 6eaHedeniHoBUMU (MiackKiTo-
BMMMW) aHaNoraMmun HambaraTtLUnx Ha Lii eneMeH-
TW arnaitoBux d¢enbawnaToigHnux CcieHiTiB
Inimaycaubkoro Ta JloBO3epcbkoro mMacusiB,
0e TONIOBHUM LWPKOHIEBUM MiHeEpasioM €
eBgjanit [11].

Xoua B pigKiCHNX 3eMJIsIX TakKUX CIEHITIB Ne-
peBaxae uepieBa niarpyna, BMICT iTpieBUX 3e-
Mefnb Ta iTpilo B HUX OOCUTb CyTTEBUA (OO
6-10% Big, cymn TR) [1] | 3HaxooMTbLCH Ha Ta-
KOMY X PiBHI, IK Y pyaax 3 BigomMoro KaTyriHcb-
koro pogosuwa (0,1-0,2%Y,0;) [2].

Baxxnneum € i1 Te, WO B Mexax YL € Benuki
nepcnekTMBM BIOKPUTTS PoOAOBULL  TUMy
A30BCbKOIro, KO BUXOOUTU 3 BUCYHYTOT HAMI
KOHUenuji, a came: pyAoOHOCHI CieHITn, cepen
AKNX 3ansaraoTb A3oBcbke Ta fcTpybeubke
poAoBMLIA, € MOXiAHMMW aHOpPTO3UT-pa-
nakiBirpaHiTHUX  MAYTOHIB, BUPaXeHHAM
CIEHITOBOro TpeHay IXHbOro PO3BUTKY. AKLLO LS
KOHUeMNuis € NpaBUAbLHOLO, TO TakKi CIEHITU MoO-
XYyTb YTV BUABNEHI Ha BCI MNOLL UWX NIYTOHIB
Ta iXHiXx okpaiH. 3aranbHa naowa MOXJIUBUX
MOLUYKiB CTAHOBUTbL He MeHLUe, Hix 20 000 km?
(nnowa KopoCTeHCbKOro MAyToHy — GAN3bKO
12 000, KopcyHb-HoBoMUpropoacbkoro -
6000, [liBpeHHO-Kanbymubkoro - mamnxe
300 km?). [iicHo, 3 KOpOCTEHCHKUM MYTOHOM
noB'aAsaHi AcTpybeubkuii Ta JdaBUAKIBCbKUNA
MacuBM, Ha niBagHHIN okpaiHi KopcyHb-HoBo-
MUPropoACLKOro MNAYTOHY BiAOMI HeBeNUKi
CIEHITOBI MacuBM, SKi 00'eOQHylOTbCA B cknagi
Tak 3BaHoOro BenmkoBUCKIBCbKOro mMacuey. 3a
NeTPOSIONYHUMMU | FreoXiMIYHHUMKN 0COBNINBOCTS-
MU CieHiTM BennkoBNCKIBCLKOro MacuBy (3 ¢a-
AniToM, reaeHGepritoMm) BUABUINCA MOBHUMU
aHanoramm asanit-reqeHOepritToBUX CIEHITIB
MieoeHHO-KanbymMupkoro Macuey Ta A30BCbKO-
ro pogosuia. B HMUX HaBITb AELLO BULLWIA BMICT
pPioKICHUX 3eMenb, HXX B aHaNOr4yHUX CieHiTax
MisoeHHO-Kanbumupkoro mMacusy [11]. Xapak-
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TEpHi akLeCopHi MiHepanun piakKiCHUX 3eMenb —
OPTUT | YEeBKiHIT; OCTaHHIN TpannaeTbCs
yacTille, HiXX B aHanoriyHux cieHitax lNpnasos’s.
To6T0, B 3B'A3KY 3 cieHiTaMn BennkoBUCKIiBCb-
KOro MacuBy 3o0kpema i noAjbHUMK cieHiTaMm
KopcyHb-HoBOMMpPropoAcbkoro niayToHy B
LiSIOMYy MOXHa OdiKyBaTW BUSIBAEHHs] Oaratux
Ha pigKicHi 3emni, iTpil | LMPKOHIN pygonposieis
i poooBunL, TUNY A30BCBLKOIO.

LLle opHa uikaBa 0coBNUBICTL MAcUBIB APY-
roro TMny rabpo-cieHiToBoi ¢opmMalii: paHHi
rabpoign B HMX ABASAOTb COGOI0 KOMMAEKCHI
(HebaraTi) anaTnT-iNbMEHITOBI (3 TUTaHOMar-
HeTuTOoM) pyan (daBugkiscbke B XKuUTO-
MUpcbKiid | Bonopapcbke poaosuwa B [o-
HelbKiln obnacTtax). B 1ol xe yac B Macmneax
nepworo Tuny uiei dopmauii (OKTAGPCBEKUA |
ManoTepcsAHCbKMIA MacuBKW) paHHi rabpoign i
noxigHi Big, HUX MadiTK (MIPOKCEHITN, BEPAITH)
BM3HAYalTbCH HE3BMYAWHO HU3LKUM BMICTOM
anaTtuty (3a 4OCUTb BUCOKOI KOHUEHTpauii Th-
TaHy). lNopibHa MiHepanoriyHa cneuianisais
"nepenaeTbcs” i LEBOHCHKMM IHTPY3MBaM 30HU
3uneHyBaHHs YL 3i cknagyactnm [loHBacom
(MokpoBo-Kupiiecbknin, XomytiBcbknin, Mapiy-
nonbcbknin). MNMpuMyMHY Takoi oco®NnBOCTI B
posnoaini pocdopy i TUTaHy He 3'9COBaHO.

LLloao ManoTepcAHCLKOro NYXXHOro Macu-
BY, TO §IK 3ragyBaJiocsl BULLE, 3 CIEHITOBOIO
(nisHiwoto) daszolo oro dopmMyBaHHS pyaon-
posiBK pigKicCHMX MeTaniB, IMOBIPHO, He YTBO-
ptoBanucs. eski 3 H1X, HAMMOBIpHILLE, BUHUK-
N 9K anogeHIToBI anbOiTUTK, WO MOoB'A3aHi 3
PaHHBLOI JIY>XXHO-YNLTPAOCHOBHOK HTPY3UB-
Hoto ¢asolo.

B neBoHcbkomy [MokpoBo-KupiiBCbKOMY
MacuBi 36aradeHi Ha Zr, Nb i TR maniHbit Ta
IOBITWU. 9K OANH 3 MiHepaniB-KoHUeHTpaTopiB
UMX efleMeHTIB BUCTYNae  KanbUi€EBUA pPUH-
KOMIT, IKNI crnocTepiraeTbCs NPakTUYHO Y BCIX
wnigax 3 umx nopig. 3HayHa YacTuHa Hiobilo
BXOOUTb OO0 TUTaHITY, SKWIA TakoX € xapakTep-
HUM MiHepanoM umx nopig. BnacHnx miHepanis
Nb i TR He BusiBneHo.

PYynoHOCHICTb Ay)XHUX
i NY)XHOMONbOBOLWINATOBUX rpaHiTIiB

Jo nyXHuX rpaHiTtie cnig, BiaHECTU NepXXaHCbKi
rpaHiTU 3 pnbekiToM, eripuHoM Ta aHiTOM, Tofi
K 6loTUTOBI (cMaepodINiToBI) pi3HOBMAW Nep-
XAHCBKUX paHiITiB, MepXaHCbKi rpaHiT-nop-
&ipKn, Ne3HUKIBCLKI, pyCbKOMONAHCLKI Ta KaTe-
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PUHIBCBKI FrpaHiTU MOXHa po3rnsgaTn sk yX-
HOMOMbOBOLUNATOBI. XapakTepHUMKU ocoBnun-
BOCTSIMW BCIX LIMX rpaHiTiB € BUcoKka (abo ayxe
BMCOKa) 3ani3ncTicTb OI0TUTY, a TakKoxX
am@ibony (pnbdekity abo racTUHIrCMTOBOI pOro-
Boi o6mMaHKuM). pn UbOMY B NY>XXHUX PI3HOBU-
nax 6ioTUT HU3bKOMMNHO3EMNCTUI (aHiT), a B
iHLUMX — BUCOKOMTMHO3EeMUCTUI (cnaepodinit)
[8, 19]. Bucoka 3anisucTicTe TEMHOKOMIPHNX
MiHepariB, a TakoX Malxe NnoBHa BIACYTHICTb
nnarioknasy OCHOBHILLOro Big, anbbiTy cBigyaTh
Npo BMCOKY AndepeHuinoBaHicTb (iHOeKC au-
depeHuiauii) BkazaHux nopig. Lnum aymosne-
HUIA | BMCOKNIA abo nigBULLIEHWA BMICT Y
3a3HayeHUX rpaHiTax Takmx HeCyMIiCHUX ene-
MeHTiB-gomiwok, gk Nb, TR, Y, Zr, Sn, Be, Ta
HU3LKNA — Sr i Ba. B cnekTpax pigkicHux 3e-
MeJib cnocTepiraeTbes Muboka HeraTuBHa Eu-
aHomanisi. Y BCiX LMX FpaHiTax BigMivYaeTbCcH ak-
uecopHuin dnoopnt. OTXe, Ui rpaHiTU cnig,
BiAHOCUTM OO0 KNacy TakK 3BaHUX pigkKicHoMeTa-
NeBUX rpaHiTiB. paHiTU YacTo MeTacoMaTUYHO
3MIHEHI 3 YTBOPEHHAM IPEen3eHiB, BTOPUHHNX
KBapLUWTIB, KBapL-0ioTUT-NONLOBOLUNATOBUX
Ta IHWKNX MeTacoMaTuTIB, LU0, O4EBUAHO, CNy-
rysano nigctaBolo HasmMBaTW ix anorpaHiTamun
[4, 15]. Jo mMeTacoMaTuTIB BIOHOCHATb TakoX
Tak 3BaHi nepto3ntn (besnanbko, 1970), Wwo
acoLUilolTe 3 NepXaHcbkUMK rpaHitamun [15,
16], xoua Uei TepMiH BUKOPUCTOBYETLCS ANS
MarMaTU4HUX Nopig cieHiToBoro cknagy. 3
aHanisy wnidis 3 UWMX NEpTO3UTIB cKnasocs
BpaXeHHs, WO Uui nopogu chig HasuBatu
cieHitamn. Moxnneo, uUe pi3HOBWUA CiEHITIB,
3BarayeHuin 6epuniemM (reHTrenbBiHOM).

Cxoxe Ha Te, Lo 5K | po3MmisiHyTi Bulle da-
AniT-refeHGepriTosi cieHITK Ta AcTpybeubke i
A30BCbke poaoBuULLA, TaK i NYXHI Ta JIyXHO-
NoSIbOBOLLUNATOBI MPaHiTU YacTo NPOCTOPOBO |,
OYEeBUAHO, FreHETUYHO MOB'A3aHi 3 aHOPTO3UT-
panakiBirpaHiTHUMM nnyToHamu. [MpuHaiMHI,
BOHW, 3a OAHUMW TFEOXPOHOMNONYHUX [0C-
nigXeHb [22], npakTM4HO OOHOBIKOBI 3 rpaHiTa-
MK panakigi (6nnseko 1,8 mnpg pokie). Mox-
NINBO, PYOOHOCHI pigkicHOMeTaneBi CieHITU €
Oelo NiSHIWNMMK Bif, NEpXaHCbKNUX FpaHiTiB,
CYAS4YN 3 TOTO, WO AcTpyOeLbkuii MacuB 3ans-
rae cepep, rpaHiTiB i Mae ApiGHO3ePHMUCTI, Yac-
TOo nopgipononiéHi eHAOKOHTAaKTOBI LUBUAKO
oxonomxeHi (3araptosaHi) dauji [13].

BiogMiTUMO ronoBHI TMNKW MiHepanisauii 3
UMMM FpaHiTaMn Ta NoB'I3aHUMMW 3 HUMKN MeTa-
comatutamm,
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Halbinblue pyoonposBiB i oaHe poaoBULLE
BioMo B CylwaHo-llepxaHckekin 30Hi [15]. 3
nepTo3ntamMmn noB'dA3aHo [lepxaHcbke poAo-
BULLEe Gepunito, roIOBHUM MIHEPANOM SKOMo €
reHTrenbBiH. AK 3ragysasnocs BuULLe, NepTo3u-
TN 3andaraloTb cepen Nnep>XaHCbKUX rPaHiITiB i,
OYEBUOHO, € NiI3HILUMMUN YTBOPEHHAMU. Cyaauun
3 XIMIYHOro ckfnapy Ta CTPYKTYPU JIYXXHOro
NonbOBOro wnarty (MesonepTuT), Ui Nopoan
cnig, posrnagaTtn 9K NenkokpaToBi cepeHbo-
Ta KpYNHO3epHUCTI CieHiTU. BapTo 3a3HaunTy,
Wwo nigapuuieHnin BMIicT OGepunilo  cnoc-
Tepiraetbca i B ACTpyOeLbKNX CieHiTax, a, 3a
JaHUMK reosioriB KonnwHboi Onescbkoi NP1,
cepen UMX CIEHITIB Tpannsanucsa TakoX pisHo-
BUAM 3 BACOKMM BMICTOM Bepunito (MiHepan —
reHTrenbBiH). 3 OepunieBMMM  pydamu
NoB'A3aHi TaKoX cerperauii raneHity 3 BUCO-
KM BMICTOM cpitna (o 0,1%).

[HWA MiHepan Gepunito — ¢eHakiT cnoc-
TepiraBcs B 4aCTKOBO MPeir3eHi3oBaHUX rpaHiT-
nopdipax Lporo panoHy. Cxoxe Ha Te, LLIO rpaHiT-
nopdipn (3 OGIOTMTOM) He € NPSIMUMMU
rinadicaNbHUMKM  aHanoraMM  MepXaHCbKUX
rpaHiTiB, OCTaHHI MaloTb OUNbLU JIY)KHWIA cKiag,
(0co6nMBO IX pUBEKITOBI Ta eripMHOBI PI3HOBMAM).

MoxnunBo, 3 rpaHiT-nopgipaMmn reHeTUYHO
NoB'A3aHi ICTOTHO KBapLUOBI Nopoan, sKi cnig,
pos3msagaTu K BTOPMHHI KBApLUTU, 3 BUCOKUM
BMICTOM KacuTepuTy Ta akueCOpHUM BoOJibd-
pamitom [13]. Ha gaHuin yac ue eavHnia pyporn-
posiB 6araTux KOpiHHUX pya, onosa B YKpaiHi.

lpaHiT-nopodipn 3 BKpanaeHKamMn Kani-
wnarty i ¢noopnuToM B OCHOBHIA Maci 6yno
BMSIBNEHO Ha EMinbYMHCHLKIN nnouwli (OKuto-
Munpcbka obnacTte). Lli rpaHiT-nopgipn xapak-
TepuayloTbeq nigsnweHnm smictom Nb, Sn, Y,
B HMX Oyfio BMSIBAIEHO | MpoaHanisaoBaHO KO-
NyMOIT. BiK UMX rpaHiT-nopdipie Ta HANEXHICTb
0o sikorocb kommsekcy (KopocTeHcbkoro ym
OcHuubkoro) He 3'acoBaHi. MoxnuBo, cnig,
BUOINNTM HOBUW KOMMNEKC rpaHiT-nopdipis
(nicng ocTaToOYHOro BCTAHOBJIEHHS iX BiKY).

3 BlnacHe nNepXaHCbKUMU rpaHiTamu
noB'A3aHa MiHepanisauia Hiobilo, MiHepanu
SIKOro npeacTapfieHi pisHOMaHITHUMK NipOXJ1o-
pamu i konymbiToM, 30KpemMa 3 BWCOKUM
BMicToM TR i Pb (byunHckas, Hevaes, 1994).
LiikaBo BiAMITUTM, LIO 3a PO3PI3OM MMUBOKOI
(1,5 kM) cB. 21C nepxaHCbKi rpaHiTn Ha Mu-
©uHI 6nmM3bko 1000 M | mmnbLie NnepexodsTh Bif,
BIOTUTOBUX NY>XXKHOMOMBLOBOLLNATOBUX A0 JYX-
HUX pi3HOBMAIB 3 pnBEKITOM, aHiTOM, piglle
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erippHoM. Came Afs AYXHUX FpaHiTiB GinbLy
BnacTuea nipoxnopoBa MiHepanisauisa. Kpim
TOro, B LMX rpaHiTax HasiBHI LMPKOH, pigKiCHO-
3eMefbHI akuecopHi kapboHatn Tuny 6acTHe-
31Ty, a TakoX BigMIYaloTbCS aKUeCOpPHi reHT-
renbBiH, KACUTEPUT, KCEHOTUM, MoHauuT [15,
16]. leBHOKO MIPOK NepXaHCLKI rpaHiTM Ta
NoB'A3aHi 3 HAMW MeTacoMaTWUTW HaragylTb
nopogn KaTyriHCbKoro poaoBulla Ha An-
AaHCbKoMYy WwmnTi [2].

Jo BioTUTOBUX pPISHOBUAIB MepXXaHCbKMX
rpaHiTiB NoAibHi Ne3HUKIBCbKI MpaHITH, a Takox
iHWI Tak 3BaHi pigkicHoMmeTanesi pisHOBUAWU
rpaHiTie y Mexax KopoCTeHCBEKOro nnyToHy [8,
19, 20]. MNMpoTe 3 HUMKU NOKN LLO HE BUSIBAEHO
3Ha4yHMX pygonposeie. KpiM Toro, ogHomy 3
aBTOpIiB AoBoAWnocs cnoctepiratu B Wiidgax 3
daaniToBux rpaHitis panakisi (panoH lonosu-
He, ueHTpalbHa 4YacTWHa KopoCTEeHCbKOro
NAYTOHY) TaKi akueCcopHi MiHepanu, K Opu-
TONIT, OPTUT | YEBKIHIT (pa3oM 3 UMpKoHoM). L
MiHepann, a TakoX KacuTeput i KonymoiT 3ra-
AyIoTbCA fK TUMNOBI akuecopil B rpaHiTax Ko-
pOCTEeHCEKOro NNyToHy [8].

B To Xe vac rpaHiTMu KaTepUHIBCLKOro,
Kam'aHomornnscekoro i Ctapogy6iBCcbkoro
rpaHiToigHMX mMacueiB B CxigHomy [1prasos’i
(ix Hepioko HasuBaloTb rpaHiTaMu KaTe-
PVHIBCBKOrO TUMY) HanexaTb A0 6iNbll rMUHO-
3eMuUCTOro (NaMasnToBOro) Tuny i GinbL
noaibHi oo nepXaHcbkUX rpaHiT-nopdipie Ta
PYCBKOMONSAHCLKUX rpaHiTiB B KopcyHb-HoOBO-
MUPropoacbKOMY MAYTOHI. BioTUT B HuUX
npeacTaBneHnin BUCOKO3anisuCToK | BACOKOT -
IMHO3EMUCTOIO BigMIHOIO — cugepodiniTom
[19]. B uux rpaHitax xapakTepHUMN aKkuecop-
HUMKW MiHEpanamu €, KpiMm GRopuTy i LMpKo-
HY (UMPTONIT), KacuTepuT, KonymoiTt, TR-kap-
HoHaTKU HacTHe3uT, aHKiNIT Ta iH., KibKiCTb
AKMX MOXe CYTTEBO 30ifblUyBaTUCHA B Tpen-
3eHi30BaHUX ainsiHkax i rpenseHax [8]. JaiikoBsi
aHasiorn KaTepuHIBCbKUX rpaHiTiB posrnsga-
IOTbCS SIK OHFOHITU (JIMTBUH N gp., 1988), aki
BBaXaloTbCc edpy3nBHUMKU abo rinadicanbHu-
MU aHanoramun NiTin-GTOpUCTUX TPaHITIB Ta
iXHIX TaK 3BaHMX rPen3eHi30BaHNX Pi3HOBUAIB
abo anorpadHitiB (KoBaneHnko, 1977). MonibHN-
MW OO0 OHIOHITIB MOXHa BBaXaTu niTin-PpTo-
puCTi rpaHiTh JIYrMHCEKOro MacuBy (3UHUYEHKO
n ap., 1991; MapueHko v ap., 1984). lNpwu-
HarigHo BigMITUMO, LLO 4NN NY>XHWUX pisHOBMAIB
Nep>XXaHCbKUX FpaHiTiB Hanbinbll GAM3bKUMUN
3a XiMIYHUM | MiHepanbHUM cknagom 3 edy-
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3MBHUX aHaNoriB € KoMeHaUTN. Edy3nBHI aHa-
JIOr NMpOTEPO30NCLKNX MepXaHCbKUX | KaTe-
PUHIBCBKMX FpaHITIB He 36epernucs. lNpoTe, Ak
nokasanu nonepegHi OOCHIAXEHHA aBTopa
(KpmBgjik, Tkauyk, 1996), faiku AeBOHCLKMX
rpopyomTie y CxioHoMy NprasoB’i € NOBHUMU
aHanoraMmm KOMeHOuWTIB | NnaHTenepuTie. To6To
JIYXXKHOrpaHiToigHMin marmatnam B mMexax YL,
NpPosiIBUBCS 9K B NpoTepo3oi (1,8 Mnpa, pokis),
Tak | B eBOHi (ganku rpopyautie). NpoTe ma-
CUBIB JTYXXHMX FpaHiTiB AE€BOHCLKOro BiKY NMOKW
WO He BuSBMeHo. [popyanTun, K i pO3rsAHYTI
NPOTEPO3ONCHKI Ta NY>XHOMONLOBOLUNATOBI
rpaHiTN, XapakTepuayTbCst BUCOKUM BMICTOM
Nb, TR, Y, Zr (KpuBgik, Tkauyk, 1996).

LLlopo nepcnekTMB NOLWWYKIB POAOBULL,
NOB'A3aHNX 3 JIY>KHUMW Ta JIy>XKHOMOoJIboBOLLNa-
TOBUMW IFpaHiTaMn, MOXHa ckasaTu, Lo BOHU
NpPakTUYHO Taki X, SIK | ANA piakicCHOMeTaneBnx
cieHiTiB. Lli rpaHiTM yTBOpMNNCS NpakTUYHO OA-
HOYacHO 3 aHOpPTO3UT-panakisirpaHiTHUMN
NAYyTOHAMM | MOXYTb 6YTU FreHETUYHO NOB'A3aHi
3 ocTaHHIiMW. [pMnHaiMHI, 3aBepLUanbHi dasn
rpaHiTie KOpoOCTEHCBLKOro i AesKMX iHLWKX
noaiéHMx nnyToHiB (Hanpuknan, CanMiHCBKO-
ro) Hanexartb 00 BUcokogudepeHuinoBaHNX
pigkicHoMmeTaneBux rpaditie. Tomy apeannu
MOXJTMBOIO MOLLUMPEHHS UWX rpaHiTiB 36ira-
IOTbCA 3 TakumuM AN aHopTOo3uT-pa-
nakiBirpaHiTHUX NAYTOHIB, a TakKoX MOXJIMBI Ha
OKpaiHax OCTaHHIX (TaKuMn MU BBaXaeMO nep-
XKaHCBKi | KaTepUHIBCLKI rpaHiTK). 3BUYalrHO,
He BUKIIIOYAETLCS MOXJIMBICTb YTBOPEHHS ca-
MOCTIHNX MacuBIB NoaiGHMX rpaHiTiB 6e3 BU-
AONMOro 3B'I3KYy 3 MpaHiTaMun panakiBi, K Ue
MoOXHa 6aynTu Ha NpUKNaal 4EBOHCBKUX Mpo-
pyouTtie CxigHoro [lpuasoB’as abo rpaHiT-
nop@ipie 3 KoAymMOIiTOM Ha EMINbYMHCBKIN
nnowi. Axkwo 6yayTe BUsBNEHI andepeHuino-
BaHi MacnBU IYXXHUX rpaHITiB 3 BUXiAHUM NaH-
TeneputoBMM abo KOMEHOMTOBMM CKIaAoM,
TO 3 HAMUW MOXHa OYiKyBaTW YTBOPEHHS pOAo-
sy, TNy KatyriHcekoro (Y, Tr, Nb, Zr) [2].

PynooHOCHiICTb rpaHIiTHUX
nermatuTtie YL

MNermaTuTie B YLL, 9Kk i B 6yab-akoMy noaibHoMy
perioHi 3 rpaniToigamn, aocuTb Gararo. Mpo uj
nopoau € YicrieHHa nitepartypa, sika HaBoguTb-
cs1 B cheLjanbHii poboTi [6], npMcBaYeHin poao-
BMLLIAM MeTaNiYHUX KOPUCHUX KonanuH. [poTte
nepeBaxHy GiNbLLICTL NErMaTUTIB MOXHA PO3r-
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napaTty K 6e3pyaHi (KepamiyHi) WoAo pPiaKiCHNX
MeTanie. HagiTb B KOpoCTeHCLKOMY MAYTOHI, 3
AKUM NpPOCTOPOBO | reHeTUYHO MOB'A3aHI
piokicHoMeTaneBi CiEHITW i rpaHiTK, nermMaTuT
He NpPoABNATL BUpa3HOi reoxiMiyHoi cne-
uianisauji Ha pigkicHi MmeTanu. Hanoinblu Uikasn-
MW B LbOMY BiAHOLLEHHI € Ha JaHW Yac NiTieBi
crnoayMeHoBi i netanitoBi nermatuTtu. [lepuui
nokanisytoTbcs B [Tpnasor’i (CopokuHebka | de-
AopiBcbka 30HM | ManosiHiconbCcbka 3anaguHa),
a apyri — B Mexax IHrynbcbkoro meratnoka YL,
BapTo 3a3HaunTi, WO pigKkicHoMeTanesi nerma-
TUTN BUSIBJIEHI NPaKTUYHO B TUX XXe perioHax, Lo
M iHWI po3rfsiHYyTIi FeHeTWUYHI TUNM pPoaOBULL
pioKicCHUX MeTaniB.

JliTieBi nermMatnT NoO CyTi € poooBULLIAMN
TiNbKW oaHoro niTito (Woao meTanie), iHLI
MiHepann pigkicHnx meTtanis (Nb, Ta, Be, Y)
3HaAXOAATLCH B HUX TUIbKN B aKLLeCOPHUX Kiflb-
KocTax. Cxoxe Ha Te, Wwo B Mexax YL nepc-
NeKTMBU Ha BIOKpUTTA GaraTmx Ha TaHTan,
Hio6i Ta 0N1OBO NEerMaTUTIB A0CUTb OODMEXEH.
MopibHi NposiBU pyAOHOCHUX NermMaTtuTiB 3ra-
ayoTtbesa B Xntomupcebkin (c. ManipHa), Kipo-
Borpaacbkin (pyaHe none [lleTpiB ocTpiB) i
MonTtaBcbkin (KomMeHOaHTIBCbKE pyaHe none)
obnacTax [6]. MoxnnBo, Taki nermatut 6ynu
AXXepenom yTBOpeHHS HEBENMKNX PO3CUMNNLL, 3
KacuTepuToMm, Koym0OiToM Ta IHLUMMMW MiHepa-
namu, §IKi BigoMi B NiBHIYHO-3axigHIA YacTUHI
YLU. Woao reHesncy nitieBUx nermMaTtuTiB, TO
BOHM MOXYTb YTBOPUTUCS B MPOLLECI FPaHITOYT-
BOpPEHHSA 3 aHaTeKCMCOM JaBHIX MNeniToOBUX
ocapakiB, 36GarayeHux nitiem. Hanpuknag,
BiOTUTN rpaHITIB KipOBOrpaAchbkoro KOMIMAEKCY
(cepen uunx rpaHitiB Ta am@pidoniTiB 3anararTb
niTieBi nermMaTtuTn) BUABMNNCA 36aradyeHnmMm
Ha nitin (oo 0,45% Li,0). Lle opHa uikaBa
npotnema niTieBUX NermMaTUTIB 3 NeTaniToMm — B
HUX KaniwnaT npeacTtaBleHUn nepeBaxHo op-
TOKNa3oM 3aMIiCTb XapakTepHoro gnsa crnony-
MEHOBMX Ta IHLWKWX NermMaTuTiB MIKPOKIiHY.
Tomy Ui nermatnT 6ynn Ha3BaHi MeTanerMa-
Tutamm (BosHsk Ta iH., 2000), xoya us Hasga
30a€TbCS He 30BCIM Baason. Moxnneo, yMoBU
YTBOPEHHS TakMx nermMatuTtie 6ynm 6inbL "cy-
XUMN™ (MEHLU BOAHWUMM), HX AN MIKPOKAIHO-
BUX MNermMartuTiB. Baxnney ponb NpuM UbOMY
Bigirpae dTop i, Mmoxnneo, CO, (BosHsaK Ta iH.,
2003).

MoxHa BBaxaTu, Wo, KpiM NITIEBUX Nerma-
TUTIB, B Mexax YL € we aeski nepcnekTtuemn
BIOKPUTTS [HWKX TWUNIB pigkKicHOMeTaneBnx
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nermatuTie. Cnip, BiAMITUTK, WO NerMaTuTn 3
pigkicHoMeTanesolo MiHepanisauietlo 3'aBns-
IOTLCS BXE B apxei — nermMatntu €nnciiBcekoro
Kap'epy B 3axinHomy lNpnasor’i (JInToBueHKo,
1976).

¢k 3ragyeBanocs BuLle, piokicHoMmeTanesa
MiHepanisaLiss nermMaTuTiB iICHYE B perioHanb-
HOMY MnnaHi, nogidHa Ao Takoi NY>XXHUX nopig,.
JagHi (2,0 mnpp, pokiB i 6inblue) nermMaTtuTn B
3axigHin yactuHi YL 3aebinblioro NpakTnyHo
€ 6e3pyoHumm (wopo Nb i Ta). 3aranom pyao-
HOCHI nermMatTuTn BigCYTHIi B CepeaHbon-
pUAHINPOBCEKOMY Merabsfioli, xo4a B HbOMY
diKcyloTbCa Taki HE3BUYHI MeTacoMaTUTH, K
6as3aBnyKkiTn (3 OpTUTOM | BapieBUMN NONbLO-
BMM LLUNATOM Ta LeosliTom). BBaxaeTbes, WO Ui
6azaBnyKiT NOB'AI3aHI 3 apXeNCbKNMU
TOKIBCbKMMW ABOMOJILOBOLLNATOBUMM rpaHiTa-
Mu [9]. Takum ynHoMm, B Mexax YL, nermatntu
3 piokicHoOMeTaneBolo MiHepanisauielo nova-
nnca B apxei (2,8 Mnppa, pokie) i pocsarnm ano-
reto B npoTeposoi (2,0-2,1 mnppa pokie). 3 ya-
COM 3pocna i pygoHOCHICTb NermMaTuTiB, Xoua,
KpiM IXHIX NITIEBMX pisHOBWUAIB, iHWI TMNKW ner-
MaTUTIB He NPOSIBASIOTL 3HAYHOI NPOAYKTMB-
HOCTI LWOAO piaKiCHUX MeTaniB.

I[HWi TUNU PYyAOHOCHUX Ha pIiaKiCHI
MeTanu nopig B npoteposoi YL

KpiM 3ragyBaHuX ckapHIB 3 LUEENiTOBO Ta be-
punoBolo MiHepanisauielo, cnig BiaMiTuTM 6a-
raTi OpTUTOM NOPOAUN HE3'AICOBAHOI0 reHesncy
B [pra3oB’i (AHagoNbLCbKe poaOBULLE), MeTa-
coMaTuUTK i3 ckaHgieBol MiHepanisauielo B
KpnBomy Posi, ypaHOHOCHI aneBiTuTM Ta BTO-
PVHHI KBapUMUTU TUNY 3eneHoAiBpOBCbKUX 3
U-Th-Ce 3pyaeHiHHAM. 3a BUHSITKOM CKAapHIB i
YPaAHOHOCHMX anbOiTMTIB, Ui Mopoan Ta 3py-
OEHIHHSA B HUX € HOBUMIW (HETPaaULUInHUMK B YK-
paiHi) i, o4eBUAHO, HE MaIOTb CBITOBUX aHaNoriB.

Xuny, ii TakoX HasuBaloTb OAaNKOlO, B
panoHi ¢. AHagonb BigKpUTO HelwoaasHo. [lo-
poja cknapaeTbCsl 3 TPbOX FOJIOBHUX MiHe-
panis — opTuty (00 80%), KBapLy i dnoopuUTy,
cepeq, AKNX opTUT NPakTUYHO 3aBXAN NepeBa-
Xae Hag, iHWMMW MiHepanaMn, BMICT KOXHOIO 3
aknx ctaHoBuTb Big, 10 go 30%. KopoTkuii
onuc uiei nopoan Ta oguH il XiMIYHWIA aHani3
HaBoauTbcs B cTaTTi (Kpmeauk, Cepnosa,
2008). XXuna uiei nopoan 3ansarae cepen aHa-
OONbCbKNX TpaHiTiB, NOTYXHICTb CTAHOBUTb
nepLi MeTpu i NPOCTEXYETLCA Ha BigCTaHb A0
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1000 m (3 noTyxHicTio 0,7-3 M). B npukoHTak-
TOBI YaCTUHI 3 BMiLLlyBaJIbHUMW FpaHiToigamm
HasBHI KBapu-anbbiT-KaniwnaroBi 3 enipo-
ToM abo MenaHokpaToBi anbbiT-enigoToBi
(uoisiToBI) METACOMATUTU, B AKNX MICLIAAX 3'AB-
naetTbcs opTUT. LlikaBo, WO OpPTUT € KpuUc-
TaniyHuM, a He MeTaMIKTHUM (SIK Lie 4acTo xa-
pakTepHO OAs UbOro MiHepany B rpaHitax),
Ma€ BUpPa3HUIN NNEeOXpPOoi3M Big, CBITNOro XoB-
TyBaTtoro oo 6ypyeato— abo 3eneHyBaTo-Ko-
puyHeBoro. Cxoxe Ha Te, WO B OPTUTI MOXYTb
6yTW BKIOYEHHA BPUTONITY (CBITAI AINAHKK).

Ha paHuin yac aBTopaM HeBigoMi aHa-
noriyHi nopoau B YKpaiHi i cBiTi. [leBHOIO Mipoto
iX MOXHa nopiBHIOBaTK 3 Tak 3BaHUMW TBENTO-
3uT-nipokceHiTaMmn YepHirisBcbkoro kaptoHa-
Tutoeoro Macusy B [lpuasoB’i. OcCTaHHI
MICTATb OINSAHKWM NoAibHOro KpUCTasliyHOro |
BUpPasHo nneoxpotoyoro optuty Ao 20-30%.
MpoTe TBEWTO3UT-MIPOKCEHITN CKIaaaloTbes
nepeBaXHO 3 KNiHONIpOKCeHy (canity) i 36ara-
yeHi anatntom. [esKy noAibHICTL OpTUTOBA
nopoaa AHaf0NbCLKOTo poAoBULLIA Mae Ao 6a-
3aenykitie B CepegHboMmy NpuaHinpos’i. B oc-
TaHHIX KpyrnHi (8o 1-3 cM) BUAINEHHS opTUTY
OTOYYIOTbCA €nigoToM, ane OpTUT € Me-
TaMiKTHUM | pagioakTUBHUM, Todi 9K B AHa-
OONbCbKOMY pPOAOBULWLI BiH KpUCTaniyHURA.
B nitepatypi (AHopeeB, Punn, 1996) sraay-
IOTbCA TAKOX eMnigoToBi MeTacoMaTUTU 3 OPTU-
TOM, AKi NOAIGHI A0 eK30KOHTaKTOBUX (LLLoAOo
XWUnn) metacomMaTuTiB.

MeTacomaTntn 3 BaHapfiln-cKaHOieBOIO
MiHepanisauieto B KpnBopikXi po3BMBalOTLCS
no Keapuutax i Aonomitax i npeacrtaBfneHi
iICTOTHO eripuHOBUMM Ta aMPiBoToBUMM MeTa-
comaTutamu [6, 17]. Npu uboMy eripuH cunb-
Ho 36arayeHnin BaHagiem (Ao 8,5% V,0;) i pa-
30M 3 NyXHUM am@pibofioM € TroJIOBHUM
KOHUeHTpaTopoM ckaHgio (Ao 0,1 B eripuHi,
0,03% B amd@i6oni). Ha ¢doHi iHWKMX, 30Kpema
YPaHOHOCHUX MeTacoMaTuTiB KpMBOPI3bLKOro
fHacelHy, Ui MeTacoMaTUTU € aHOMaNbHUMMW.
Ibxepeno ckaHgito i BaHafilo 3anNULWLAETLCA He
3'9COBaHNM.

YpaHOHOCHI aNbBiTUTU LLUMPOKO PO3MOB-
ctopxeHi B KipoBorpaacbkoMy (IHrynbckomy)
merabnoui YL, xoya BoHM 3ragytotecs B [pu-
a30B’l | NiBHIYHO-3axigHIl yacTuHi YU, [3]. Pa-
30M 3 ypaHOM B anbbiTMTax AOifisitHkamMu croc-
TepiraloTbes Y NiABULLEHMNX KIFIBKOCTAX LMPKOH
(UnpTONIT), PIOKICHO3EMENBHMNA anaTUT Ta iHLUI
aKuecopHi MiHepanu piakicHMUX meTanis.
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3a MiHepanbHMM CKITagoM i cnocobom yT-
BOPEHHS Ui anbBiTUTM HaragyoTb GeHITU Kap-
HoHaTUTOBUX KOMMJIEKCIB, NPOTE BiAPI3HAOTb-
ca Big HWUX nepw 3a Bce reoxiMiYHMMK
ocobnuBocTaAMM. [nsa ¢eHiTiB xapakTepHa
Nb-TR-anatutoBa cneuianisauis.

ICHYIOTb pPi3HI NOMNAAN Ha reHe3uc ypaHo-
HOCHUX anbbITUTIB — BiO, eHOOreHHNX A0 eK30-
FeHHUX OKepen NY>XXHUX pO34UHIB | ypaHy. lNpo-
Te cnig, 3BepHyTM yBary Ha TaKky ocoOG/MBICTb
KipoBorpaacbkoro Mmeratbnoka, ik HaCM4eHICTb
oro gankamMm pisHOMaHITHMX Nopig, — Big yNbT-
paba3nTiB | 6GasnTIB A0 CIEHITIB | KiIMOepniTiB
(UbimBan mn gp., 2000; Kartanor.., 1988). Mo
TOro X Wi Nopoan HanyacTiwe MaloTb niasuLLe-
HY TYXHICTb (3 TUTAHUCTUM aBITOM | KEPCYTU-
TOM) | BUCOKMM BMICTOM TUTaHy Ta nigsuLle-
HuMm — Nb, Zr, TR. Lle cBiguntb, 3 ogHoro 60Ky,
Npo NpoHUKHICTL KipoBorpaacbkoro merabéo-
Ka 4J151 BKOPIHEHHSA MUOWMHHMUX MarMm I, o4eBng-
HO, NOB'A3aHUX 3 HAMW NYXHUX dntoiais [12].
OcTtaHHi Mo 6yTK rofoBHUM $HakTOpoM yT-
BOpPEeHHA anbbITUTIB 3 YypaHOBOK MiHe-
panisauieto. AK BiAOMO, Ny>XHi MarMaTuyHi no-
poau, Kim6epniTK i naMnpoiTn 3GaradyeHi, Kpim
Nb, Zr, TR, tTakox Th i U. lNogi6Ha cutyauis 3
HasBHICTIO ryCTOI CITKM JaikoBuX Nopig, nigsu-
LLEHOT NY>XXHOCTI cnocTepiraetbcd B [MpnasoB’i
Ta niBHIYHO-3axigHin 4YacTtuHi YL, ne Bipomi
NpPosiBU | POACBULLA PIAKICHWUX MeTasliB i ypaHy.

BucHoBKK

B mexax YL KopiHHi poaoBULLa | pyaonposiBm
pioKiCHUX MeTaniB NpUypoYeHi NepeBaxHo A0
NpoOTEpPO30MCEKMX MarMaTuyHuUX nopig Ta
NoB'AI3aHNX 3 OCTaHHIMN MeTacoMaTuTie. [Mpu
LbOMY PYAOHOCHI Nopogm aBAstoTb cobolo 3a-
nuuwkoBi andepeHuiaTU rpaHiTHUX Marm
(ny>XHOMONLOBOLUNATOBI Ta NIYXHi rpaHiTK, ner-
MaTuTn) abo npeacraBneHi NYXXHUMU | CyOyx-
HUMW NopogamMu PisHKX dopMalifHNX TUMIB.

Pazom 3 Tm B Mexax YLLI icHye perioHanbHa
reoximMmiyHa MeTanoreHiyHa HeoOHOPIOHICTL:
JIY>KHI nopogyn cxigHoi (NprUasoBCbKOI) YacTUHN
NPOSBASIOTL NO3UTMBHY METANOrEHIYHy cneLia-
nizauito woao NitodinbHMX pigkicHUX MeTanis
(Nb, Zr, TR, Y), Toai 9K B 3axigHiiA YaCTUHI LIbOro
perioHy nyXHi nopoau (i, AIMOBIpHO, rpaHiTHI ner-
MaTuUTK) BikomM 6nmn3bko 2,0 Mnpa, pokiB BUSIBUNK-
C§1 He3BWUYHO BIAHUMU Ha Lij MeTauun.

Cybny>xHi | Ny>XHI NOpPOAN, NOB'A3aHI Npoc-
TOPOBO | reHeTUYHO 3 aHOPTO3UT-panakisi-
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rpaHiTHUMW NAyTOHaMU1, NPOSIBASIIOTL BUPa3Hy
cneuianisauito Ha Zr, TR, Y 3 YTBOPEHHAM poao-
BULL, HeTpaauuinHoro TMny (A3oBcbke, AcTpy-
feubke).

B mexax YL icHyloTb 3Ha4HI nepcnekTuen
BUSBIEHHS POAOBMLL, PiAKICHUX MeTaniB K
TpaauuinHoro, Tak i HoBoro (A3oBcbKke Ta {cT-
pybeubke) TUNy y 3B'93Ky 3 TY>XXHUMW Nopoaa-
MK KapBoHaTUTOBOI i rabpo-cieHiToBol ¢op-
Mauiii Ta aHOopTO3UT-panakisirpaHiTHUMKN
MayToHaMMU.
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