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XMITbHUILIBKUV PYIOITPOSB KAJIIVI-YPAHOBOI CI)OPMA]_[IT:~
MIHEPAJIOITS, TEOXIMIA, YAC ®OPMYBAHHS (YKPAIHCBKWI LINT)

V necaTKu pasiB BUIIMI Bill KIApKOBOTO JIJIs1 KpUCTAiYHUX Mopia YKpaiHchKoro 1uTa (Y1) BMicT ypaHy BCTaHOBIIEHUI
B aIlJIiT-NIErMaTOIMHUX IBOMOJIbOBOIIIATOBUX IPaHiTaX Ta B allOIIErMaTUTOBUX KPEMHil-KalliEBUX METacOMaTUTaX XMiJib-
HULILKOTO pyaoIposBy. B rpaciTBMiCHUX rpaHaT-0i0TUTOBUX THelicax BMICT ypaHy nepeBulye kiaapk Y1 maiixe yaBiui,
IO XapaKTepHO TaKOX I 3aBajUliBCBKOIO YPaHOBOTO PyAONposiBy. BulileHO 1Ba OCHOBHI TUIM PYIHMX acollialiiid.
Ilepma — akiiecopHa MiHepasi3allisi B arliT-TIerMaToOiIHUX JBOIMOJBbOBOIIIATOBUX TpaHiTaX, MpeACcTaBiIcHa arlaTUTOM,
LIMPKOHOM, MOHAIIMTOM i ypaHiHiToM-1. /Ipyra — HakjageHa TiipoTepMajbHO-MeTacOMaTUYHa MiHepasi3allisg B 30HaX
KaTakJia3y TerMaTUTIB i arlIiTiB, MpeAcTaBlIeHa PiIKiCHO3eMeIbHO-TOPili-ypaHOBOIO (LIMPKOH + MOHAIUT + YpaHiHiT +
+ OTEHIT), OKCUAHOIO (iJIbMEHIT + aHaTa3 + pyTWI + TiAPOOKCUIM 3aJli3a) Ta CyJbdinHO0 (MpPOTUH + MipUT + XaJbKOIi-
pUT + TajeHiT + MOJiOAEHIT). YCTaHOBIIEHO, 1110 PaHHill aKLeCOPHUI ypaHiHiT-1 XapakTepu3yeTbcs MiABUILIEHUM BMic-
TOM TOPIIO i TPATUISIETLCS B aTUTiT-MerMaToiHUX rpaHitTax. binbll mi3Hii ypaHiHiT-11 3 mOHM>XXEeHUM BMIiCTOM TOpIIO € TU-
MOBMM MiHepajioM KpeMHili-kanieBux MeracoMatuTiB. TR-Th-U wMiHepanizauis XMiJIbHULIBKOIO PYIONpPOSIBY 3a
MiHEpaJoro-reoXiMivyHUMU OCOOJIMBOCTSIMU HAJIEXUTh OO Kajlili-ypaHOBOI'O T€HETUYHOTO TUITY, 3HAYHO MOLIUPEHOTO B

Mexax [IHicTpoBchbKo-by3bkoro it IHrynbcbkoro Mera6okiB YIII Ta MixkOIOKOBUX IIOBHUX 30H.

Karouoei crosa: XMiTbHULIBKUIA PYIOIIPOSIB, BiK, MiHEPAJIOTisl, T€OXiMisl, IMPKOH, MOHALIMT, YPaHiHiT, OTEHIT.

Beryn. IToctMarmaTuyHi pinKiCHO3eMeEIbHO-YpaH-
TOPi€Bi pyAOTNPOSIBY Ta pOAOBUILIA KaJlili-ypaHOBO1
¢dopmMmaliii € xapakKTepHUMU YTBOPEHHSIMM 3aXifi-
Hoi yacTMHU YKpaiHcbkoro murta (YII). Haii-
Oinbll BimoMumu i3 HUX € KanuHiBcbke, JIo3yBaT-
cbke, FOxne ta banka KopabenbHa, sKi okami-
30BaHi y ToyioBaHiBChKil 1110BHil 30Hi. CIiIbHOIO
PUCOI0 LIMX POJIOBUIL € MTPOCTOPOBUIA 3B’SI30K i3
aruliT-1erMaToiIHUMU TpaHiTaMU MaJIeoNnpoTePoO-
30MCBbKOI TEKTOHO-MarMaTWM4YHOI aKTUBi3allii Ta
KOMIUJIEKCHUI XapakTep pya. XapaKTepHUMU PYyI-
HUMM MiHepajaMU B HUX € OpEereput, LIMPKOH,
MOHAIIUT, TOPUT, KCEHOTUM, MOJiOAEHIT, OicMy-
TUH Ta caMopoaHuit GicmyT. IIpomucioBe 3Ha-
YEeHHS B LIMX POJOBUILIAX MAIOTh YpaH, PiIKiCHO-
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3eMeJIbHI eJIeMeHTH, TOpilt, MoniOaeH i OicMyT. 3a
OCTaHHi IeCSITUPivYs B pe3yJibTaTi po0iT, BUKOHA-
HUX BUpoOHMUMMHU opraHizauissMu KIT "Kipos-
reojioriss” 'y BoauHcbkoMy Ta JIHiCTpPOBCBHKO-
by3bkomy Merabiokax, BUSIBIEHO HOBi pyaoIIpo-
SIBU KaJlili-ypaHoBoi ¢opmauii [1, 2, 7], ioka-
JIi30BaHi B €K30KOHTAaKTi arlliT-TerMaToiIHUX
rpaHitiB. 3a MiHepajaoro-nerporpaiuHUMM Ta
TreOXiMiYHMMM OCOOJUBOCTSIMU IIi PYIOIPOSIBU
MOJIOHI 10 3raJjaHuX BUILE BiIOMUX POJOBUIIL
KaJliii-ypaHoBoi ¢popmaliii TojioBaHiBChKOI IIOB-
HOI 30HM, X04a B JEIKUX PYAONPOSIBAX € CYTTEBI
BiIMiHHOCTi, 0COOJIMBO B MiHEpaJIbHOMY CKJIaji
PYIOHOCHMX METACOMATUTIB Ta BiKOBUX MeXax
iXHbOTO (hOpMyBaHHS. Y 1Iiil CTATTi HaBEAEHO pe-
3yJIbTaTU PYAHO-MiHEepaJIOriuHOro, retporpadiv-
HOro, T€OXiMiYHOIO Ta pPaaiore0XpOHOJOTiYHOIO
JOCTiIXeHb XMiJbHULIBKOTO PYIOIpPOsIBY Kasili-
ypaHOBOI popMaliii.
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3pa3ku Ta MeTOAM JOCJ]iIKeHb. JloCmimKeHHS
0a3yloTbCsl HAa OpUTiHAJBHOMY KaM’SIHOMY Mate-
piaJi, 3i0paHOMy aBTOpaMu B Ipolieci BUKOHAHHS
OI0IKeTHOI TeMaTuKu IHCTUTYTY Teoximii, MiHe-
pastorii Ta pynmoyrBopeHHs iM. M.I1. CeMeHeHKa
(I'MP) HAH YkpaiHu npoTsiroM OCTaHHIX IecsI-
TU POKiB. MiKpO30HIOBI MOCIIKEHHSI PYIHUX
MiHepalliB npoBeaeHo Ha Ipwiaai JXA-5 (aHami-
TuK .M. BboHmapeHKo), e1eKTpOHHO-MiKpOCKOITiu-
Hi — Ha npuiani JSM-6700F (ananituk O.A. Buii-
HeBcbkuit) B ITMP HAH Ykpainu, criektpaibHi
nocaimxeHHs noping — B LHAJI KIT "Kiposreoio-
rist" (anamituk K.B. Ilepebuiinic).

Panioreoxponosoriuni mami. s BU3HAYEHHS
BiKy TTPOIIECiB TPAHITOYTBOPEHHS JaTyBAIUCh IIUP-
KOHM i MOHAIIUTH i3 aruliT-MerMaToifHuX OiOoTUT-
rpaHAaTOBUX TPAHITiB, PO3KPUTUX BIIKPUTUM
Kap’epom y c. Illupoka Ipebst (5 kM Ha miBAeHHUI
cxig Bim M. XMiTbHMK). PagioreoxpoHosnoriuHi poc-
JIZIKEHHSI BUKOHAHO 32 LIMPKOHOM i MOHALIUTOM
(rip. BII-7) y Bigmim pamioreoxpoHoorii ITMP
HAH Ykpainu. [latyBaHHS KpUCTajliB LIUPKOHY i
MOHAIIUTY, BUAUIEHUX BPYYHY MiJ OIHOKYJISIPOM,
3niiicHeHo kjacuyHUM U-Pb i30TOMHUM MeTo-
oM. XiMIYHYy MiITOTOBKY HAaBa>KOK BUKOHYBAJIA 3a
MoaudikoBaHow0 MeToaukolo [10]. st BusHaueH-
HSI BMIiCTYy ypaHy Ta CBMHIIIO BUKOPUCTAJIU 3Mi-
manuii (U2% + Pb2%%) tpacep mi1d MoHauuty Ta
(U235 + Pb208) — g umpkony. I3oTonHumit aHamis
ypaHy i CBMHIIIO MPOBEAEHO Ha BOCbMUKOJIEKTOP-
Homy Mac-criekrpomeTpi MU-1201AT B myabTu-
KOJIEKTOPHOMY CTaTMYHOMY pexuMi. s 3ic-
TaBJICHHSI PE3yJbTaTiB JaTyBaHHSI BUKOPUCTAaHO
craHgapT uupkoHy II'MP-1. MarematudHi po3-
paxyHKM BHUKOHAHO 3a JOMOMOIOI0 IIporpam
Pb DATFE ta ISOPLOT [11, 12]. HaBeneHi nmoxu6-
KU BiKy BiIMoBigaloTh 26.

I'eonoriuna 0ymoBa. XMiTbHUIILKUI PYIOTIPOSIB
po3TallloBaHUI Y MiBHIYHO-3aXiTHOMY OOpaMJIeH-
Hi JIITMHCHKOTO rpaHiT-THEMCOBOIO KyIloJja, a ca-
M€ Ha mepeTHiI XMiJIbHALBKOIO MiBHIYHO-3aXi1-
HOrO i JIiTMHCHKOTO MiBHIYHO-CXiTHOTO PO3JIOMiB
Japyroro nopsiaky (puc. 1). Y reosoriuniii 0ymnoBi
KpUCTaJIiYHOro (pyHAAMEHTY HasIBHi MarMaTU4Hi,
yJIBTpa- Ta MeTaMop(diuHi TOPoaU Pi3HUX CTPYK-
TypHO-(popMalliiiHUX KOMILIEKCIB.

PynomnposiB 6e3nocepeaHbo MOB’sI3aHUi i3 Ma-
CMBOM aILTiT-IerMaToifHUX I'PaHiTiB, 110 3HAXO-
IUTBCS MOOIM3Y M. XMITbHUK. Y po3pi3i, pO3KpU-
TOMY CBEpPJJIOBUHAMM, TEPEBAXKAIOTH aIUIiT-Mer-
MaTOIMHI JBOIOJbOBOIINATOBI TPaHITH, aTITA 1
MerMaTUTU MiKpokiaiHoBi. OCcTaHHI B 30HaX KarTa-
KJ1a3y 3aMilllcHi KpeMHili-KaJliEBUMU METaCOMAaTH-
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tamu. 3a nanumu C.M. Llum6ana ta iH. [8], BMicT
ypaHy B MeTacoMaTuTax Bapiroe Big 0,073 1o 0,087 %,
nogekynu 1o 0,26 %, a topito — 10 0,01 %. 3a Ha-
IIMMU JaHUMU, BMICT YpaHy B OKpeMHUX IITydax
y ¢B. 56-166 3miHweTheda Big 0,03 mo 0,2 %. Bik
YPaHOHOCHUX METacoMaTuTiB, Bu3HaueHuit U-Pb
METOJO0M 3a CUHT€HEeTUYHUM LIMPKOHOM i MOHa-
uToM, craHoBuTh 2008—2031 muH pp. [8].

Y nmignopsiaKoBaHiM KiJIBKOCTI B po3pi3ax
CBEP/JIOBMH BiIMiU€HO TUIariorpaHiTy Ta IJario-
arutiTv. PemikT majeoapXeichKoi JHiICTPOBCHKO-
0y3bKOIi cepii peacTapiieHi rpadiTBMiCHUMU Ipa-
HaT- i CWJTIMaHIT-TpaHaT-0i0TUTOBMMU THEHICAMH,
aM}ibon-0i0TUTOBUMM ILIArioTHelicaMu Ta Tpe-
MOJTIT-AiOTICUIOBUMM €K30CKapHAMMU.

IlepetnHaeThCsI BeCh KOMILIEKC ITOPil MOJIO-
IUMM aiikaMu niaba3oBux nmopdiputis. Bik maii-
0K, Bu3HaueHuit K-Ar MeTogoM mo Iopofi, 3Mi-
HioeThed Big 1200 mo 1440 muH pp. [5]. binbir Ha-
JIiHI T€OXPOHOJIOTiUHi AaHi orpumani JI.B. Ilym-
JITHCBKMM: BiK ia0a30Boro mop@ipury i3 Kkap’epy
c. Hlupoxka Ipebns, BuszHaueHuii U-Pb meTogom
o Ganeneity, ctraHoBUTb 1722 + 12 mutH pp. [9].

Ilerporpacdiuna xapakrepuctuka mopia. Cepen
MeTaMOp(hiYHUX MOPil, 110 TPaIISIOTHCS Y BU-
VIS PEJIiKTIB cepeld I'paHiTOINiB, BUAUISIOTHCS
rpaHaT-, CUJiMaHiT-rpaHaT-0iOTUTOBI THelcH i
aM}ib01-0i0TUTOBI IUIATiOTHEHCH.

Ipanam-biomumosuii eueiic epaghimemicruii MaK-
POCKOIIIYHO MpeAcTaBIeHUI TEMHO-CipoI0 Apio-
HO- Ta CepeIHbO3EPHUCTOI0 TMOPOI0I0 3 Oy3KO-
BUM BIATIHKOM, III0 3yMOBJICHUI HasIBHICTIO
0J1i10-pOKEeBOT0 IrpaHaTy, 3epHa sIKoro (po3MipomM
0,5—5,0 MM) piBHOMipHO PO3CisIHi 1O BCiil MOPOIi
a00 yTBOPIOIOTH MTOPQip0o0IACTOBI CKYMTYEHHS 10
10 mM B mepetuHi. YacTo HaBKOJIO rpaHaTy (op-
MYIOTbCSI OOJISIMiBKU JPiOHO3EpPHUCTOTO OIOTUTY.
TexcTypa ciaHiloBaTa, CTpyKTypa IeTepo- i Jelti-
nJorpaHobOmactoBa. MiHepanbHuit ckian, %: 6io-
™T — 5—20, rpanar — 10—30, kamjimmar —
1—10, mmarioxia3 (Ne 25—30) — 20—35, kBapir —
20—40; npyropsiiHi MiHepanu — rpadit, cui-
MaHIT; BTOPMHHI — XJIOPUT, CEPULIUT, KAOJiHiT,
KaJIbIIUT, Tpadit, TIAPOOKCUIN 3ai3a.

Cunimarim-epanam-biomumosuii eHelic MaKpOCKO-
IIiYHO MpeAcTaBJIeHUI CBITIO-Cipol0 ApiOHO- Ta
CEepPEAHbO3EPHUCTOIO TTOPOIOI0 3 JiH30IMOMIOHO-
CMYTacTOIO Ta BY3/IyBaTOIO TEKCTypolo. BinpizHs-
€ThCS BiJIl TONEPEIHBOI TOPOAU OUTBIIOIO KiJTbKiC-
TIO CWIiMaHiTy. By3nyBaTa TekcTypa oOyMoOBIeHa
HasIBHiCTIO TlopdipobiactiB rpaHatry (1—5 M),
SIKi IUIaBHO OOJISIMOBaHi OiOTMTOBUMM JIyCKaMU
Ta CHOMNOIOAIOHUMHU arperaTaMu CUJIIMaHiTY.
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Puc. 1. TeosnoriuHa cxeMa KpucTaiaiuHoro GyHmaMeHTy XMiIbHULIBKOTO pydonposBy 3a mMaTepianamu I13E-46 KIT "Ki-
posreoJorist”. Kpucmanocaanyi ma eneiicu: 1 — opTomipokceHoBi, 2 — rpaHaT-6ioTUTOBi, 3 — rpadir-6ioTUTOBI, 4 —
POroBOOOMaHKOBO-ABOMIPOKCEHOBI, S — TiMepPCTeHOBi; 6 — KanbLUdipu; epanimu: 7 — NeKOKpaToBi, & — ruiariorpa-
HiTH, 9 — IBOIOJBOBOILIATOBI; Miemamumu: 10 — neiiKokpaToBi, 1/ — 1uiariomirMatutu, /2 — IBOIOJILOBOIIINATOBI,
13 — BiHHUIIUTHU, [4 — eHOEPOITU; NA0UWA NOKANLHUX PI3ZHOBIKOBUX CYMIUEHUX 2i0pOmepMAanlbHuX 3MiHeHb: 15 — Kaillmna-
TH3allisl, alaTUTU3allisl, KapOoHaTH3allisl, MOHTMOPUJIOHITH3Allisl, TeMaTUTK3allisl, XJIOPUTHU3allisl, OKBApLIIOBaHHS; /6 —
TJIOIa PO3BUTKY KBapll-KaJillllTaTOBUX METACOMATUTIB; po3pugHi nopywienHs: 17 — TpaHUll 30H TEKTOHIYHUX MOpPY-
1IeHb, TOCTOBipHi Ta IMOBipHi: /8§ — TONOBHi, 19 — npyropsiaHi, 20 — JNOKalbHi Ta oneploBalibHi; 21 — Miclie po3Talry-
BaHHSI XMiJIbHULIBKOTO pynomnposiBy B Mexax YI1II; 22 — [—IV — HoMmepu Merab/oKiB; 23 — CBEpIJIOBUHU; 24 — HOMEP
CBEPIUIOBUH

Fig. 1. Geological sketch of crystalline basement of the Khmilnyk ore occurrence based on materials of prospecting
Expedition No 46 of the "Kirovgeologia" State Enterprise. Crystalline schists and gneisses: 1 — orthopyroxenic, 2 — garnet-
biotite, 3 — graphite-biotitic, 4 — hornblende-two-pyroxene, 5 — hypersthene; 6 — calciphyres; granites: 7 — leucocratic,
& — plagiogranites, 9 — two-feldspar; migmatites: 10 — leucocratic, 11 — plagiomigmatites, 12 — two-feldspar, 13 —
garnetiferrous, 14 — enderbites; the area of local joint hydrothermal alterations of different age: 15 — kalifeldsparization,
apatitization, carbonatization, montmorillonitization, hematitization, chloritization, silicification; 76 — silica-potassium
metasomatites’ area; faults: 17 — boundaries of fault zones, confirmed and probable ones: /1§ — main, /9 — minor, 20 —
local and feathering; 21 — location of the Khmilnyk ore occurrence within the Ukrainian Shield; 22 — I—IV — megablock
numbers; 23 — borehole location; 24 — borehole numbers

CTpyKTypa Nopoau JeminorpaHo61acToBa Ta nop-
¢ipobnacroBa, MicIsIMM KaTakKjaacTMYHa. MiHe-

Amepiboa-6iomumosuii  naaeioeHeiic TIPenCTaB-
neHuii npioHozepHucrow (0,3—1,0 MMm) 3eeHy-

panbHmit ckian, %: cunimaniT — 1—10, rpaHat —
15—60, 6iotur — 15—45, nnarioknasz (Ne 25—
30) — 10—20, xamimmar — 10—30, kBapu — 10—
40; BTOpUHHI MiHEpaJIl — XJIOPUT, CEPULINUT, JICH-

KOKCEH; aKIIeCOPHi — araTUT, MOHALINT, PYTHJI.
108

BaTO-CipOI0 MOPOMAOI0 3i CMYTracToOl TEKCTYpOIO.
CrpykKTypa noponu Jemnigo- i HemaTorpaHobJac-
ToBa. MiHepanbHUil ckian, %: kBapu — 30—50,
miariokinaz — 20—30, am¢idbon — 5—10, Gio-
™T — 20—30; BTOpyHHI — KapOOHAaT, XJIOPWT,
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KJIWHOIIOI3UT; aKIIECOPHI — arlaTuT, PyAHI —
ITipUT.

MarMaTuyHi mopoau B po3pi3i MpeAcTaBiICHi
aIuTiT-NErMaToiTHMMH IBOIOJILOBOIINATOBUMMU Ipa-
HiTaM¥, MiKpOKJTiIHOBUMHM TIETMaTUTAMHU Ta arui-
TaMU, IUIariorpaHiTaMuy Ta IUIarionerMaTuTaMu i
niaba3oBUMU MopdipuTaMu.

Llsononvosouwnamosuii anaim-neamamoionuil epa-
Him — cipa ApiOHO- Ta cepelHbO3epHUCTA Jeli-
KOKpaToBa Mopojaa 3 MaCUBHOIO TeKCTyporo. Bin-
MideHi JIOKaJbHi MiASHKWA PO3CAaHIIOBAaHHS Ta
Kartakiasy rnopoau. CTpykrypa nopgipobiaacTona,
KaTakKJIaCTAUYHA i TeTepodiactoBa. MiHepaTbHUN
ckian nopoau, %: rpanar — 1—5, Giotur — 1—35,
Kajgimmar — 15—40, rmrariokmaz — 15—60,
kBapu — 10—40; BTOpMHHI — CEepULIUT, CUIiMa-
HiT, KaJbLMT, KaOJIiHIT, aKLEeCOpHI — amaTurT,
LIMPKOH, MOHAIIUT, YPaHiHiT.

lleemamumu i anaimu cxnamaioth 80—90 %
po3pi3y i 3a CBOIM CKJIadOM aHaJIOTiYHi IerMaTu-
TaM i amutiTaMm, 100 3a3HaJM KpPEeMHill-KaJliEBOTo
MeTacoMmaTosy. Taki mopoau omucaHi Ha 3aBai-
JIiBCbKOMY pyaonposiBi [2]. IcToTHOW0 BiaMiHHicC-
TIO IX Bill ABOITOJILOBOIIINATOBUX I'PAHITIB € MiABU-
IIEHWIA BMICT KPEMHIIO Ta KaJil0 i HasIBHICTb y
HUX PiIKiCHO3eMeJbHO-TOpili-ypaHOBOI MiHepa-
Jizauii. YpaHoBa MiHepai3allig 3Ha4YHO IlepeBa-
»Ka€e Hall TOPi€BOIO.

MakpocKoIiuHO BOHM TMpeacTaB/ieHi CBiTJIO-
CipUMU JIEUKOKPAaTOBUMM CEPEIHbO3EPHUCTUMU
MopoAaMu 3 MAaCUBHOIO TEKCTYPOIO, TUISIMUCTHUM i
CTPYMEHEINOIi0OHUM PO3TalllyBaHHSIM Y HUX TE€M-
HOKOJIipHUX MiHepasliB. CTpyKTypa IMOpOIM Tre-
TeporpaHobJiacToBa, nopdipobdsacToBa Ta Karta-
KJIacTWYHa. MiHepallbHUI cKian, %: KBapl —
20—30, kanimmnat — 70—80; npyropsiiHi MiHepa-
JIM — TpaHaT, KOpHiEpUT, OiOTUT, CUIIMAHIT,
LIMiHeIb; BTOPMHHI — XJIOPUT, MYCKOBIT, Kallb-
LIUT; PiAKiCHO3eMeJIbHi — LHUPKOH, MOHAIIUT;
YPaHOBI MiHepaJlu — YpaHiHIT, OTEHIT; OKCUIU —
iJIbMEHIT, pyTWJT; CYyJbMian — MipUT, XaIbKOTIipUT,
TJICHIT 1 MOJIIOACHIT.

Ihacioepanimu i naacioansimu TpencTaBIICHI
CBITJIO-CipuMU ApiOHO- Ta CepelHbO3EPHUCTUMU
MOpoAaMU i 3a CBOIM CKJIaJlOM aHaJIOTiuHi Miario-
rpaHiTaM Ta IjiariorierMaTuTaM 3aBajLliBChbKOTO
pynonposiBy [2]. TekcTypa nopoay MacuBHa, CMy-
racTta, O4KoBa 3 eJieMeHTaMu KatakJjasy. CTpyKTy-
pa nopgipo-, rmomepodacToBa, rereporpaHooac-
TOBa i KarakjiacThudHa. MiHepanbHUil ckian, %:
rpaHaTt — 1—10, 6iotut — 1—5, MyckoBiT — 1—2,
MiKpOKJIiH — OJ. 3epHa — 5, Tuiarioknas — 35—
80, xBapm — 15—60; BTOpUHHI — CEPUIINT, KaTb-
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LT, aKIIECOPHI — aIlaTUT, MOHALIUT, YPaHiHIT.

XapakTepHOI0O OCOOJIMBICTIO TIJIariorpaHiTiB €
HU3BKWI BMICT TEMHOKOJIipHUX MiHepaJliB i Ka-
Jinmarty Ta Bucokuit (1o 80 %) BMICT oirokiasy
(Ne 22—28), a TakOX IiABUILIEHWIA BMICT allaTUTY
1 MOHAIIUTY.

Cepen MeTacOMaTUYHUX MOPiJ y po3pisi 3adik-
COBaHO PEJIKTU TPEMOJIIT-TiONICUIOBUX €K30-
CKapHiB, sIKi TaKOX MOIIMpPEHi Ha 3aBaJlliBCKOMY
PYIOIPOSBI i MalOTh aHAJOTIYHMIA neTporpadiy-
HUi1 ckiaan [2].

Tpemonim-dioncudosi ex3ockapHu — CBIiTIO-Cipi
MOpPOAU 3 MaCUBHOIO TeKcTyporw. CTpykTypa 1o-
poau HeMmaTorpaHo- i mopgipobdiactoBa. Po3mip
3epeH MiHepaiiB y mopoai — Bim 0,2 mo 5,0 mM.
Minepanbuuii ckian, %: ¢noromrt — 1—2, Tpe-
MoJiiT — 5—10, mioncug — 85—90; BTOpUHHI —
XJIOPUT, TpadiT; aKIIeCOpPHi — araTUT.

Miabaszosi nopgipumu € HANMOJIOOIINMM TiIl-
abicalbHUMM OpOoAaMM Ha XMIUTbHULIBKIHA AiUTSHIII.
Bonu nommpeHi Ha iBHIYHMH 3aXi Bix M. XMiJib-
HUK, Ji¢ YTBOPIOIOTb XMiJIbHULIbKE JaliKOBE MoJe.

MakpocKOIiuHO 11e YOpHi IpiOHO3EPHUCTI MO~
pPOIM 3 MACUBHOIO TeKcTypolo. CTpyKTypa mopoau
odiroBa. MiHepanbHUI cKiIan, %: Toiariokiias
(ange3nn) — 60, mipokcen (asrit) — 40. ITipok-
ceH Ha 30 % s3amimenuii 6iotutoM. OcTaHHil 3a-
MillleHWiI MarHeTUTOM 1 TiIpoOoKCcHAaMM 3ajli3a.
3a JaHUMM CHEKTpaJIbHOTO aHami3y, niaba3oBi
nopdipuTU MalOTh BUCOKUIA BMICT XpOMY, HiKeJIIO
Ta IHIINX €JIEMEHTIB, 10 XapaKTepHi JIJisI OCHOB-
HUX MarMaTU4HUX MOPI/.

PanioreoxponoJioriuni xani. /111 BU3HAYeHHS Bi-
Ky MpOLIeCiB IrpaHiTOYTBOPEHHS JaTyBaJIUCh LIAP-
KOHMU i MOHAIIUTHU i3 OIOTUT-rpaHaTOBOrO TPAHITY,
Binkputoro kap’epowm c. [lIupoka Ipeds.

Ipanim anaim-neemamoionuit  Giomum-epana-
moeuii (np. BII-7), aisuit 6epee p. I10. bye, kap’ep
¢. lupoka Ipebas. TpaHiT — XKOBTYBaTO-, CBIiTJIO-
cipa rmopdipononioHa CMIIbHO KaTakKjJIa30BaHa I10-
pona. CTpyKTypa IpaHiTy KaTakjiacTW4yHa, 3 pe-
JIIKTOBOIO TimigioMmopdHo3epHUCTO0. MiHepaib-
Hui ckiuan, %: rpaHar — 0,8, 6iotur — 4,9,
KkBapl — 25,4, marioknasz — 37,5, MiKpOKJIiH —
30,4; ak1iecOpHi — aIaTUT, HUPKOH, MOHAIINT.

XimiyHuii ckiang rpadity np. BII-7, Bar %:
Si0, — 71,52, TiO, — 0,11, ALO;, 15,40,
Fe,0, — 0,47, FeO — 1,01, MnO — cx1., MgO —
0,58, CaO — 1,38, Na,0 — 3,70, K,0 — 5,50,
P,0,—0,15,S —cn.,, H,0 — 0,09, B. . . — 0,40.

[InpKoH yTBOpIOE MpU3MATUYHi (Bi KOPOTKO-
(K, = 1) mo Bunosxenonpusmarnyuux (K 1o
5)) mepeBaxHo apioHi (<0,1 MM) Kpucraiu
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0 1 2 3 4

Puc. 2. U-Pb piarpama 3 KOHKOpIi€l0 M LMPKOHIB i3
biotut-rpaHaroBoro rpaxity (mip. BI1-7), kap’ep c. 1lu-
poxka Ipe6ns, T= 1978 * 24 muH pp., = 50 =+ 11 MuH pp.
Fig. 2. U-Pb concordia diagram for zircons of biotite-
garnet granite (sample BI1-7) from open pit next to Shy-
roka Greblya vil.,, 7= 1978 = 24 Ma, t= 50 £ 11 Ma

OpyIHO-, XXOBTYBaTO-CipOTro, Cipo-0iJJoro KoJjbo-
py. Kpucranu nobpe orpaHeHi, ajie BEpIIMHKA Ta
pebpa 3aokpymieHi. Kpucranu Henpo3sopi, Iepe-
MMOBHEHI YOPHUMHU BKIIIOUEHHSIMH. Biauck TbMms-
HU, XXKUPHUI IO CKIISTHOTO.

V 3pizax 6araTb0X KpUCTasliB BUSIBJSIETHCS KOH-
LIEHTPUYHA 30HAJIbHICTh, SIKa IMiIKPECIIOEThCS
KOHILIEHTPUYHUM (31€01BIIOTO MO 30HaX POCTY)
PO3MIlLIEHHSIM YOPHUX HEMPO30PUX BKIIOUYEHD. Y
TOHKMX 3pi3axX HUPKOH Mpo3opuii. OUeBUIHO, 110
LiJIi KpUCTaJIM HE MPOITYCKAIOTh CBITJIO Yepe3 Be-
JIUKY KiJIbKiCTh BKJIIOUEHb Ta BHYTPIllIHIO 30HaJIb-
HiCTb, sIka OOYMOBIIIOE PO3CilOBaHHS IIPOMEHIB.

Pesynabratit  i30TOIMHMX OOCTIIXEHb Pi3HMX
(paxkuiii upkoHy HaBeaeHi B Taba. 1. Jlinis pe-
rpecii (piBasgaHg Y = (0,058885 = 0,00095) X +
+ 0,00486 = 0,0011), po3paxoBaHa w1 dpaxiiit
LIMPKOHY B KoopauHartax rpagdika ApeHca-Bese-
pina (puc. 2), nepeTMHAE AUCKOPIi0 B TOYLIi, 1110
Bimmosimae Biky — 1978 * 24 muH pp. Bimmitumo,

IO UPKOHMU TpaHity Kap’epy c. Illupoxa Ipebdrs
(rip. BII-7) nap3BuyaiiHo auckopaaHTHi. Ile, Ha
Hall TOrJsI, 00YMOBIEHO 3aXOIUIEHHSIM LIUPKO-
HaMU ypaHy, UIMOBipHO, B XO/Ii KaTakja3y Ta BKO-
PiHEHHSIM JaoK AiabasiB. K10 OCTaHHE TIPUITY-
IIEHHS CIpaBeJyiMBe, TO MPOLEC KaTakja3y MaB
Micue He mi3Hime 50 = 11 MaH pp. TOMy — HUX-
Hili IEpEeTUH AUCKOP/ii 3 KOHKOPII€EIO.

BpaxoBytoun, 1110 ypaH-CBUHIIEBi i30TOITHI CHUC-
TeMU LIMPKOHIB CUJIbHO MOPYIIEHi i, He3BaXKalouu
Ha J00py JiHiiHICTb B pO3MillleHHi (hirypaTUBHUX
TOYOK Ha AiarpaMi 3 KOHKOpPIi€0, BOHU JieKaTh
JIOCUTh KYITHO, iCHY€E BEJIMKAa WMOBIpHICTh 3aHU-
JKEHHsI 3HAYE€HHs i30TOITHOIO BiKY, PO3paXOBaHO-
ro 3a BEpXHIM MEPETUHOM MUCKOPIii 3 KOHKOP-
Ji€ro. Y BUNAAKYy, KOJM 3aKPUTICTb ypaH-CBUH-
IIeBOi 130TOIMHOI CHMCTEeMM ILIMPKOHIB Oyja Io-
pyllleHa [eKijibkKa pasiB abo Oyja BiZKpuTOIO
MPOTATOM TPUBAJIOTO Yacy, OTpMMaHi 3HA4YeHHSI
BiKy € MiHiMaJIbHUM 4acOM KpMCTaji3allii HMpPKO-
Hy. s Toro, 100 Oijblll TOYHO BU3HAYWUTU Yac
¢opMyBaHHS I'PaHITiB, HaTyBaIu po3MipHi ppak-
Lii MOHALIUTY.

MoHauuT TparsiETbCs IMEPEBAXKHO Y BUIJIS-
JIi YOPHMX HEMPO30pUX 3€peH, MepPernOBHEHUX
YOPHUMMM BKJIIOUEHHSMHU. B MeHIIi KinbKOCTi
(6mm3bKo 10 % KpucTajaiB) MOHALIUT MPEICTaBIIE-
HUI ONHOPIAHMMM TIPO30PUMU 3€JIEHKYBATO->KOB-
MU Kpuctanamu. Popma KpucTaliB OKpyTiIo-
CIUTIONIEHA 1 JUIe B ASIKWUX MHPUCYTHI OKpeMmi
rpaHi, ajge pedpa 3aokpyrieHi. barato kpucranis
po30uTi ITapaneTbHUMU TPIlllMHAMU, SIKi, MOXKJIM -
BO, € HACJiIKOM KaTakJia3y TPaHiTiB.

3Baxap4u Ha He3HaUYHe PO3TIryBaHHs ¢irypa-
TUBHUX TOYOK Ha AiarpaMi 3 KOHKopieio (puc. 3)
Ta MPaKTUIHO KOHKOPIAHTHI 3HAaYeHHS BiKy (3a
BUHATKOM (ppakiiii 4, IMCKOPAAHTHICTh SIKOI 10~

Tabauys 1. BMicT ypaHy Ta CBHHIIIO, i30TONMHMIA CKJIAJ CBHHIIO B IIUPKOHAX

i3 6iotur-rpanaroBux rpanitis (np. BII-7), kap’ep c. IlInpoka Ipedas

Table 1. Uranium and lead concentrations, isotopic composition of lead for zircons
of biotite-garnet granites (sample BII-7), open pit next to Shyroka Greblya vil.

Bwmict, ppm [30TOMHI criBBiTHOLIEHHS Bik, MJH pp.
®paxuis 206p}, 206p}, 206p}, 206py, 207py, 206py, | 207pp, 207py,
LMPKOHY, MM U Pb r r r r r
204pp 207pp, 208pp, 28 235 38 2351 206pp,
1, <0,040 1059 89,28 552 7,2522 2,5222 0,06191 0,97016 387 689 1859
Tomyacri 920,3 | 82,21 618 7,2793 9,4306 0,0814 1,29974 504 846 1892
1,0,056—0,063 1622 |109,6 325 6,5107 35,7606 0,05627 0,87123 353 636 1837
1,0,040—0,056 1774 |111,2 447 7,0520 6,0616 0,05376 0,82869 338 613 1829

I[Tpumirtka. [TonpaBka Ha 3BMYaiiHUI CBUHELIb YBeaeHa 3a Crelici Ta Kpamepcom Ha Bik 1980 MiiH pp. [ — i3oMeTpUUHi.
N o te. The correction for common lead is entered according to Stacey and Kramers for the age of 1980 Ma. / — stands for

isometric.
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piBHIOE 1,4), 32 BiK MOHALIUTY B3SUIM CEPEAHBO-

3BaKeHE 3HAYE€HHS 3a 130TOMHUM CHiBBiIHOIIECH- 0.384

Hsm 207Pb/206Pb, ke craHoBUTB 2038,8 + 8,2 MIH 0.380 -

pp. s dpakiin 1—4 ta 2039 + 4,8 — nng ycix

HaBeJeHMX y TaOJI. 2 TaHUX, 1110 B MeXKaX MOXUOKU 0.376 |

Jo0pe ciiBnagae 3 4acoM (opMyBaHHsI OepaAUdiB-

CBhKUX IPaHiTiB, MOIIUPEHUX B palioHi c. ZKexeniB 0.372

[6]. 3 ornsioy Ha Te, 11O HA BimMiHY Bi i30TOITHOT

CUCTEeMHU LIMPKOHIB MOHALUMTU (OAUB. TabJ. 2) me- 0.368 1

PEBAXHO XapaKTEPU3YIOThCS KOHKOPAAHTHUMMU 0.364 -

3HAYEHHSIMU BiKy, MPUYOMY 3HAYHO BUILIMMU, HixX

OTpMMaHi I IUPKOHIB, 9acOM CTAHOBIICHHS 0.360 : : : :

6.0 6.2 6.4 6.6 6.8

TPaHITIB CJIiT BBaXaTH BiK, 3HAYEHHS SIKOTO OTPU-
MaHoO JJ1s1 MOHALUTIB — 2039 * 4,8 MitH pp.
Teoximiyna xapakrepucTuka nopin. [t reoximiv-
HOI XapaKTepUCTUKHU ITOPif XMUIbHULIBKOI JUTTHKI
HaM¥ PO3IVISTHYTO JIBa TUIY €JIEMEHTIB-iHAMKATOPIB
¢opmatiitHoi HayexxHocTi rmopia. Ilepumit — Th,
U, Bi, Mo, Pb, 110 xapakTtepHuii 151 ypaHOBUX
pOIOBMIN Kalili-ypaHoOBOI ¢opMallii, Apyruii —
Cr, Ni, Co, Cu, Zn, V, Sc, xapakKTepHUi1 11T Me-
Taba3uTiB. Y Taba. 3 HaBeIEHO CepemHiil BMICT
eJIEMEHTIB-IOMIIIIOK y Topojaax, a Ha puc. 4, 5 no-
Ka3aHUI XapakTep iX po3IOAiTy B pi3HUX METPO-
Tunax. Po3riasiHeMo aeTajbHillle XapaKTepUCTUKY
BMICTY IEPIIOTO TUITY €JI€MEHTIB-iHAUKATOPIB.
Topiii. BMIicT TOpilo y BCiX IEeTpOTHMIIaX ITOPIfT
3HaYHO HIDKYMi Big kiapkKy YII. Bunsaroxk ckia-
JAl0Th MEerMaTuTy i artitu, ae BMict (13 r/T) Ha-
ommxaeTrbes no Kiapky YIII. e 3ymoBieHo mipu-

Puc. 3. U-Pb niarpama 3 KOHKOPJI€IO /Uil MOHAIIUTIB i3
Giotut-rpaHaroBoro rpasity (np. BI1-7), kap’ep c. Illu-
poka Ipeb6nsi: 1 — diryparrBHa TouKa 3arajibHoi (hpakiiii,
2 — irypaTuBHi TOYKM po3MipHUX dpakuiii 1—4 (nuB.
Tabi. 2

Fig. 3. U-Pb concordia diagram for monazites of biotite-
garnet granite (sample BI1-7) from open pit next to Shy-
roka Greblya vil.: / — imaging point of general fraction,
2 — imaging points for the fractions 1—4 (see Table 2)

CYTHICTIO B IIETMAaTUTax Ta aIUliTaX aKI[ECOPHOTIO
MOHALIUTY.

Ypan. Y necsarku pasiB BUILIMI Bif KJIApKOBOTO
s YII BMIiCT ypaHy BCTAHOBJIEHO B aIlTiT-
MerMaToifHUX [BOIOJbOBOIINATOBUX TpaHiTax
(12,2 r/T) Ta nermaTtuTax i aritax (82,4 r/T). Ha
puc. 4 BimoOpaxkeHuii xapakrepHuii mik U, B,
Mo, Pb, xoua BMiCT TOpit0 3HaXOAUThCSI HA PiBHi

Tabauys 2. BMicT ypaHy, CBUHIIIO TA i30TONHMIA CKJIaJ CBUHIIO B MOHALMTAX

i3 GioTuT-rpanaroBux rpasxitis (mp. BII-7), kap’ep c. IlInpoka Ipedis

Table 2. Uranium, lead concentrations and isotopic composition for monazites
of biotite-garnet granites (sample BII-7), open pit next to Shyroka Greblya vil.

Bwicr, ppm [30TOMHI criBBimHOLIEHHS Bik, MJH pp.
®paxitist

MOHALIUTY 206pt, 206pt, 206pt, 206Pbr 207Pbr 206Pbr 207Pbr 207Pbr

U Pb 204Pb 207Pb 208Pb 238U 235U 238U 235U ZOGPbr
Mnz* 11666 10915 30030 7,9254 0,57077 0,37544 6,5152 2055 2048 2041,0
1 10200 9929 14200 7,8958 0,52364 0,36997 6,4194 2029 2035 2040,7
2 10778 9774 32150 7,9409 0,58782 0,37053 6,4190 2032 2035 2037,9
3 11408 10343 53200 7,9618 0,58641 0,36998 6,4009 2029 2032 2035,5
4 10272 9491 40650 7,9252 0,56095 0,36686 6,3724 2015 2028 2042,6

ITpumirka. [lonpaBka Ha 3BUYaiiHuil cBMHeLb yBeaeHa 3a Creiici Ta KpamepcoM Ha Bik 2050 mutH pp., Mnz* — 3a-
rajibHa, He TojiJieHa ¢pakilisl WIS BU3HAYEHHSI BMIiCTy ypaHy i CBUHIIIO, Ha BiAMiHY Bin dpakuiii 1—4, BUKopucTaiu
smiwanuit (U2 4+ Pb2%8) tpacep. 1—4 — po3MipHi (pakiiii MOHALUTY, OTPUMaHI LIJIIXOM CKOYYBAHHS 110 MOXUJIii TIO-
wuHi. JIs BU3HAYEHHSI BMICTy ypaHy i CBMHIIIO B MOHalMTaX (pakuiii 1—4 sukopucranu sMimanuii (U> + Pb20%)
Tpacep.

N o t e. The correction for common lead is entered according to Stacey and Kramers for the age of 2050 Ma, Mnz* —
general, not selected one for defining uranium and lead concentrations; in contrast to the fractions 1—4, mixed (U?% +
+ Pb2%8) tracer agent was applied. 1 —4 — the size fractions of monazite that were obtained by means of rolling down the
inclined surface. The mixed (U235 + Pb2%) tracer agent was used to analyze uranium and lead concentrations in monazite
fractions 1—4.
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kiapky YII. B 000x mux meTpoTuIiax xapakrep-
HUM aKILIECOPHUM MiHEpaJoM € YpaHiHiT, a B 30-
Hax KaTakiasy IOopif 3 SIBIISIOTbCS I iHIII OiIbIx
HU3BKOTEMIEpaTypHi ypaHOBi MiHepanu. Bapto
BiI3HAUMUTH, 1110 B rpadiTBMiCHUX TpaHaT-0iOTH-
TOBMX THelcax BMICT ypaHy MepeBUIIYE KJIapKO-
Buit Y1 Mmaitke yaBidi. AHAJIOTIYHUI PO3MOALI
HaMmu 3agikcoBaHO B TpadiTBMiCHUX THeiicax i
KpUCTAJIOCTAHIAX 3aBajUliBCbKOTO PYAOMNPOSIBY
[2]. B iHIIMX TIeTpoTUIIaX MOPid KOHIEHTpAaLis
ypaHy — Ha piBHi Kj1apky Y1II.

bicmym. BmicT GicMyTy B Mopoaax KOJIMBAETh-
cs cnabo i craHoBUTH 0113bKo 0,7 T/T. BuHsTOK
3HOBY XX TaKW CKJIaIamTh TpadiTBMiCHI IpaHaT-
0iOTUTOBI THE¥CH, B IKMX KOHLIEHTpAllis 0icMyTy
nocsirae 1 r/t.

Moani6oen. Y TnBUILIEHIN KiABKOCTI MOIIOIEH
HasiBHUK Yy JBOIOJILOBOIIIMATOBUX TIpaHiTax
(1,5 r/T), mermaTtuTax i ariitax (1,6 r/T), miario-
nermarutax (0,9 r/T). HaliBumuii BMicT MoJ1i6-
JIeHy 3adikcoBaHuil y rpacdiTBMiCHUX TIpaHaT-
O0ioTuTOBUX rHeiicax (2 r/T).

Tab6auys 3. CepenHiii BMiCT eJIeMEHTiB-JOMIIIOK Y FOJIOBHHX MEeTPOTUNAX NOPia XMUIbHUIBKOTO PyIONpPOsABY, I/T
Table 3. Average content of trace elements in main rock types of the Khmilnyk ore occurrence, ppm

Enement 1 2 (16) 3(60) 4(2) 5(21) 6(3) 7(2) 8(2)
Th/U 5,6 1,5 0,5 42 2,9 2 1 1
Th 14 8 13 10 10 4 2 2
U 2,2 12,2 82,4 2,5 3,9 2 2 2
Ba 420 500 202 270 508 100 200 100
Sr 340 300 212 200 283 200 200 200
Li 16 30 37 30 35 100 50 40
Ce 50 100 100 100 100 100 100 20
La 27 30 30 32 30 30 30 10
Y 15 10 22 8 8 7 7 3
Yb 1,2 1 2,2 0,8 1 1,5 0,7 0,5
Ga 12 15 18 19 2 20 15 10
Ge 1,4 0,7 0,7 0,7 1 1 0,7 0,7
Cr 77 6 15 33 141 80 20 300
Ni 33 6 10 20 57 80 30 300
Co 13 4 5 15 37 20 4 50
Cu 28 30 28 34 43 7 10 80
Zn 44 20 37 45 88 80 60 50
Y% 34 10 16 40 178 200 20 300
Sc 8 3 5 9 6 8 3 20
p 490 800 788 530 650 600 500 500
Ti 1500 1000 1247 1750 4500 3000 1000 3000
Mn 294 80 120 540 458 600 200 800
Mo 0,8 1,5 1,6 0,9 2 0,7 0,7 0,7
Pb 20 20 38 26 11 8 30 8
Bi 0,009 0,7 0,7 0,7 1 0,7 0,7 0,7
Sn 1,5 1 1 1,3 1 4 1 1
As 1,7 70 70 70 70 70 70 70
Ag 0,07 0,07 0,07 0,07 0,07 0,07 0,07 0,07
Zr 70 100 99 96 180 200 100 50
Nb 20 15 14 8 13 10 10 3
Be 2 3 3 3 4 3 3 1

IMTpumiTka. B myxxkax — KiabKicTh aHali3iB; 1 — Kiapk it Kpuctainigyaux ropin Y1 [3, 4]; 2 — amutit-nerMaroinHi
JIBOTIOJILOBOIITIATOBI TPaHITH; 3 — MErMATUTH i allTiTM MiKPOKJIiHOBI; 4 — TUIaTiorpaHiTH i IU1arionerMaTuTy; 5 — rpaHar-
GioTuTOBI rHelicu rpadiTBMicHI; 6 — ambi001-610TUTOBI IUIATiOrHecH; 7 — TPEMOJIT-IiOMCUIOBI €EK30CKApHH; 8 — mia-
6a3oBi mopdiputu. AHami3zu BukoHaHo B LIAJI KIT "Kiposreosoris".

N ot e. In brackets — the numbers of analyses; 1 — abundance for crystalline rocks of the Ukrainian Shield [3, 4]; 2 —
aplite-pegmatoid two-feldspar granites; 3 — microcline pegmatites and aplites; 4 — plagiogranites and plagiopegmatites;
5 — graphiteferous garnet-biotite gneisses; 6 — amphibole-biotite plagiogneisses; 7 — tremolite-diopside exoscarn; 8 —
diabase porphyrites. The study has been carried out by the Central laboratory of "Kirovgeologia" State Enterprise.
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Puc. 4. Jliarpama po3noniay 3Ha4eHb CEPEeIHBOTO BMIiCTy
Th, U, Pb, Mo, Bi y moponax XMiJTbHULIBKOTO PYIOIPOSsi-
By. Tur mopin (TyT i Ha purc. 5) IUB. y IpUMITL 10 Tabd. 3
Fig. 4. Value distribution of average contents of Th, U, Pb,
Mo, Bi in the rocks of the Khmilnyk ore occurrence. Rock
types (here and on Fig. 5) see in the note for Table 3
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Puc. 5. liarpama po3noaisly 3HaueHb CepeJIHbOro BMICTy
Cr, Ni, Co, Cu, Zn, V, Sc y noponax XMiJIbHULILKOTO py-
TIOTIPOSIBY

Fig. 5. Distribution of average concentrations of Cr, Ni,
Co, Cu, Zn, V, Sc in the Khmilnyk ore occurrence

Puc. 6. EnextpoHHi 3HIMKM ypaHOBMX Ta aKLIECOPHUX MiHEPAJIiB y PYIHUX 30HaX XMiTbHUIILKOTO PYIOIPOSBY: a — d —
(parmentn tunoBux pyaHux acouiauiin (Ur — ypaHiHit, Zr — nupkoH, Ilm — itbmenit, Rut — pyrun), cB. 56-166,
1. 51,3 M, ¢B. 1615, r1. 78 M; e — BKJIIOUEHHS YpaHiHITy y IMPKOHI, CB. 56-166, ri1. 51,3 M

Fig. 6. BSE images of uranium accessory minerals from ore zones of the Khmilnyk ore occurrence: a — d — fragments
of common ore associations (Ur — uraninite, Zr — zircon, Ilm — ilmenite, Rut — rutile), borehole No 56-166, depth
51.3 m, borehole No 1615, depth 78 m; e — inclusion of uraninite in zircon, borehole No 56-166, depth 51.3 m

Csuneyb. CBUHIIIO BJACTUBA pafioreHHa IpH-
poza, Tpo 110 CBIAYUTh MOTO TiICHUM KOpesiiii-
HUI1 3B’S130K 3 ypaHOM, MakcuMaJibHuii BMicT U i
Pb 3adikcoBanuii y nmermarurax ta arutitax. ITim-
BUILIeHUIA BMicT Pb BigMiueHO TakoxX y muario-
nermartutax (26 r/T) Ta TPEMOJIT-AiONCUIOBUX
ek3ockapHax (30 r/t). B ocraHHix BiH Mae Me-
TacOMaTU4YHYy NpUpoay (YTBOPEHHS rajeHiTy), 10

ISSN 0204-3548. Minepan. acypu. 2015. 37, Ne 4

IOB’S13aHO 3 IpoliecaMu Ipeli3eHi3allil CKapHiB
i BIUIMBOM MOCTMarMaTUYHUX TiIpoTepMab-
HUX PO3YMHIB.

Xapakrtep posnoxiny Cr, Ni, Co, Cu, Zn, V,
Sc y mopomax Ma€ OOHO3HAYHY iHTEpIIpETalliio
(puc. 5). Tyt cnocrepiratoTbest nBa miku. Iepiuii
XapaKTepHUI 1j1s rpadiTBMiCHMX TpaHaT- Ta aM-
¢i001-0i0TUTOBUX THEMCIB, SKi YTBOPWJINCH 3a
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paxyHOK epo3ii ApeBHix MeTaba3uTiB. JIpyruii xa-
paKTepu3y€e Me30IPOTEePO30MCHKI JaliKu Aiaba30-
BUX TTOpdipuTiB.

Takum YMHOM, 3a T€OXiMiYHMMU JAaHUMU Y PO3-
pi3i XMUTbHUIBKOI OUISTHKY MPUCYTHI ABa TUIN
nopin. Ilepimii — mMarMaTu4Hi yTBOpEHHS: Ia-
JICONPOTEPO30MChKi amiT-MerMaToigHi IBOMO-
JIbOBOILIATOBI I'PaHiTH, IErMaTUTHU, aIUIiTH, Tij1a-
TiOTpaHITH 1 TIIariormerMaTUTH, a TaKOX ME30-
MIPOTEPO30MChKi maiiku niada30BUX ITOpQipUTIB.
Hpyruit — wmetanenitiu (rpagiTBMicHI rpaHart-
OioTUTOBI THeiicu i amdiO0a-0i0TUTOBI ILIario-
THeiicn), 10 YTBOPUJINCH 32 PaxXyHOK epo3ii IpeB-
HiX OCHOBHUX ITOpIJ.

TR-Th-U wmiHepaizaliss € XapaKTepHOIO ISt
MEerMaTUTIB 1 arUIiTiB, SKi 3a3HalM KpeMHIii-Ka-
JIIEBOTO METACOMATO3Y, 1 32 XapaKTepOM Te€OXiMid-
HOI MiHepati3allii HaJeXXUThb A0 Kajili-ypaHOBOIO
T€HETUYHOTO TUITY, 3HAYHO TMOLIMPEHOTO B MeXax
JHicTpoBchKo-by3bkoro ta IHryjibchkoro mera-
osokiB Y1I.

Pynna minepanizanisi. AkuiecopHa MiHepaniza-
11is1 B aTUIiT-MerMaToifHUX ABOIOIbOBOLINATOBUX
rpaHiTax MpeacTaB/ieHa allaTUTOM, LIMPKOHOM, MO-
HalMTOM i ypaHiHiToM. TigpoTepmajbHO-MeTa-
coMaTUYHa MiHepajizallis B MeTacOMaTHU4YHO
3MiHEHUX IIerMaTUTax i arJiiTax MpeacTaBjieHa
OKCUJHOMW (iIbMeHIT + aHata3 + pyTuia + rigpo-
OKCHUJIY 3aJ1i3a), PiiKiCHO3eMeIbHO-TOPil-ypaHo-
BOIO (amaTuT + UUMPKOH + MOHALUT + YpaHiHiT +
+ oTeHiT) Ta cyiabdinHo (MipoTuH + miputr +
+ XaJIbKOMipuT + rajieHiT + MoJIioAeHiT).

Inbmenim € omHUM i3 caMMX paHHIX 3a YacoM
BUJIJICHHS cepell akKLIeCOPHUX MiHepaJiB i MopiB-
HSTHO TMOoIIMpeHuM miHepanioM. OCoOJMBO psicHA
BKPAIUIEHICTb CITIOCTEPIra€ThCsl B INMIMHO3EMUCTUX
rHeiicax. IlepeBaxkHa Maca MiHepasly 3amillieHa
aHaTa3-OpyKiTOM, IPUYOMY UIBMEHIT Oe3 3aJIuIll-
Ky IepeXOIUTh B OKCUIM 3i 30€peKeHHSIM CTPYK-
Typu. YacTo criocTepira€Thbcsi MOBHE MEPETBOPEH-
HSI IJIBMEHITY B OKCUIU TUTAHY 3 YTBOPEHHSIM Ha
KiHIEBUX CTajisgX JelKokceHy (puc. 6, d). Pe-

Tabauys 4. XiMiunmii CKJIaJ OKCHIB 32132, TATAHY TAa MAPraHIio, Bar. %
Table 4. Chemical composition of iron, titan and manganese oxides, wt. %

H;’/“ffp TiO, | FeO | UO, | ThO, | PbO | MnO | MgO | ALO, | Cr,0, | V,0, | Nb,0, )
1 51,35 | 47,14 | H.B H.B H.B 0,18 0,01 — 0,03 0,08 — 98,79
2 50,86 | 48,01 " " " 0,25 — 0,03 0,02 0,14 — 99,31
3 56,04 | 43,25 " " " 0,15 1,00 H.B H.B 0,11 — 100,55
4 96,24 0,54 — — " H. B. H. B. " " H.B H.B 96,78
5 99,01 0,01 — 0,08 " " " " " " " 99,10
6 82,59 3,94 0,26 — " " " " " " " 86,79
7 96,47 0,32 H.B H.B " 0,07 0,02 0,01 0,01 0,47 — 97,37
8 85,38 | 10,53 " " " 0,06 0,45 0,01 H.B H.B H.B 96,43
9 — 67,84 2,16 — 0,37 H.B H.B H.B " " " 70,37
10 — 63,37 2,94 — 0,39 " " " " " " 66,7
11 — 65,41 2,82 — 0,32 " " " " " " 68,55
12 — 62,18 1,05 — 0,23 " " " " " " 64,46
13 — 66,11 2,70 — 0,40 " " " " " " 69,21
14 — 60,90 2,56 — 0,34 " " " " " " 63,8
15 H.B 74,95 0,12 — 0,09 " " " " " " 75,16
16 " H. B. H.B H.B H.B 64,89 0,35 " " " " 65,24
17 " " " " " 59,48 1,35 " " " " 60,83
[Mpumirka. H. B. — He BU3Havanu, "—" — He BUsABIEHO. libmenim: aH. 1—3 — 3epHo 0,3 MM B IepeTuHi oToYeHe 6io-

TUTOM, CB. 56-166, r71. 51,3 M; 4, 5 — pyTu, okpemi 3epHa, cB. 56-188, 1. 33,05 m; 6 — api6ue (0,01—0,03 MM B mepe-
THHI) imioMop(dHe 3epHO pYTHILY, TAM caMoO; 7 — aHaTa3-OpyKiT, 3pocTKH IBOX (a3 (TeMHa), cB. 56-166, r1. 51,3 m; 8 —
cBiTia daza, TaM caMo; 9—15 — 00JIsIMIBKY TiIPOOKCHIIB 3aj1i3a HABKOJIO MipuTy, CB. 56-188, 1. 33,05 M; 16, 17 — rigpo-
OKCHMIY MapraHiio (ImcuaoMmesan), cB. 56-188, . 33,05 m.

N ote. H. B. — has not been analyzed, "—" — the component is not detected. //menite: samples 1—3 — grain 0.3 mm wide
surrounded by biotite, borehole No 56-166, depth 51.3 m; 4, 5 — separate grains of rutile, borehole No 56-188, depth
33.05 m; 6 — fine (0.01—0.03 mm wide) idiomorphic rutile grain, the same location; 7 — anatase-brookite aggregates of
two phases (dark), borehole No 56-166, depth 51.3 m; 8 — light phase, the same location; 9—15 — shell of iron hydroxides
around pyrite, borehole No 56-188, depth 33.05 m; 16, 17 — manganese hydroxides (psilomelane), borehole No 56-188,
depth 33.05 m.
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Puc. 7. EnextponHHi 3HiMKu ypaHiHiTy (Ur), uMpkoHy (Zr), BTOPpUHHUX YPaHOBUX MiHepalliB Ta Cyab®idiB i3 XMijlb-
HUILIBKOTO PYIOMNpOosIBY: a — f — MopdoJorisl BULiIEHb YPaHiHITY 3 IJICOXPOIYHUMU IBOPUKAMU; & — OOJIIMiBKM HaB-
koo miputy (Py), mo cknanatotbes 3 ypaHoBoi catoaku (Ur), kapooHary (Ca), ranenity (Gl); & — monionenit (Mo) B
acouiauii 3 nupkoHoM. CB. 56-166, 1. 51,3 M, ¢B. 1615, 1. 78 M

Fig. 7. BSE images of uraninite (Ur), zircon (Zr), secondary uranium minerals and sulphides from the Khmilnyk ore
occurrence: a — f — morphology of uraninite with pleochroic haloes; g — shells surrounding pyrite (Py), which consist of
pitchblende (Ur), carbonate (Ca), galenite (Gl); # — molybdenite (Mo) associated with zircon. Borehole No 56-166,

depth 51.3 m, borehole No 1615, depth 78 m

3yJIbTaTA MiKpPO30OHIOBUX aHaJi3iB IJIbMEHITY Ha-
BelleHO B Ta01. 4.

Pymusa (y ToMy 4MCTi aHaTa3-0pyKiT) po3BUBa-
€TbCA Y BUIVISIAI IUIACKUX CITYACTUX IBIMHUKIB
(rmomiOHMX Mo careHiTy) mo inbMeHiTy. B meskux
BUIaIKax YTBOPEHHS IJIAaCTUHYACTUX KPUCTaJIiB
BimOyBaeThcss Ha Tmepudepii 3epeH (puc. 6, d).
KpucraniuHi arperaTtu, siKk mpaBUJio, TpU3MaTU4-
HOT'O BUIJISIAY, pPO3MIp iX IOcSIrae 5 MM 3a BUIOB-
KeHHsM 1 0,7 — y nepeTuHi. XiMiYHUI CKJIafd py-
TUITY i aHaTa3-OpyKiTy HaBedeHUI y TaoI. 4.

Tidpookcudu 3aai3a yTBOPIOIOTH CKYIMUEHHS, 1110
CKJIaJaloThes 3 IBOX a00 NEKiIbKOX 3epeH (CB. 56-

ISSN 0204-3548. Minepan. acypu. 2015. 37, Ne 4

166, t1. 66,7 M), SIKi € CAMOCTIMHUMY BUIIJICHHS -
MU abo X y BUTJISIAI OOJISIMiBKM 3aMilllyIOTh CYyJIb-
dinu 3amiza Ta Mimi. ¥ BinbutoMy cBiTJIi 3abapB-
JIEHHST MiHepaly OJakuTHO-cipe. Y cB. 56-188
(rn. 33,05 M) y ckianmi MiHepally BigMideHO Mia-
BUIIICHY KOHIIEHTpaIlifo ypaHy 10 2,94 % (tabi. 4).
YpaHBMIiCHUI T€TUT TpaIUISIETbCA 3i 3MiHEHUMU
UPKOHOM, padaodaHiTOM, ICUJIIOMEIAHOM i CH-
neputoM. YacTkoBa copOliig ypaHy TiIpOOKcH-
JaMH 3ai3a JOCUTH IMOIIMPEeHa B YPAHOHOCHUX
KpeMHili-KaJlieBUX MeTacoMaTUTaXx.

Anamum 3acdikcoBaHo y Bursai npioHux (0,01—
0,5 MM) KceHOMOP(MHMX 3epeH KOBTOTO i YePBO-
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Tabauys 5. XiMiyHmii CKJIaJ MOHAIMTIB, AMATUTIB TA IUPKOHIB, Bar. %
Table 5. Chemical composition of monazite, apatite and zircon, wt. %

KomrmoHeHT 1 2 3 4 5 6 7 8 9 10
SiO, 0,89 0,01 0,08 0,75 1,52 0,91 31,29 31,60 30,18 17,56
AL, 0,02 H.B. H.B. H.B. H.B. H.B. 1,49 1,24 1,26 H.B.
FeO 0,62 0,04 0,05 2,64 0,83 1,75 1,12 0,92 1,62 1,64
CaO 2,56 1,56 1,47 2,33 2,04 1,79 1,84 1,30 1,52 2,99
TiO, H.s. 0,07 0,01 0,26 0,09 0,27 H.B. H.B. H.s. 0,07
ThO, 10,14 5,30 4,79 5,00 4,56 4,12 0,08 0,16 0,05 0,24
uo, 0,95 1,62 1,45 6,49 4,72 5,15 0,41 0,62 0,34 1,35
PbO 1,18 0,52 0,67 H.B. H.B. H.B. — 0,01 — H.B.
Ce,0, 24,59 28,51 28,05 18,84 19,53 18,63 H.B. H.B. H.B. 0,03
La,0, 10,71 15,24 15,39 H. B. H.B. H.B. " " " H.B.
Nd,0, H.s. 14,18 15,01 " " " " " " "
Pr,0, " 3,20 3,52

Y,0, 0,09 0,17 0,12 2,30 1,26 11,98 " " " 4,41
Zr0, 0,07 — — — — — 63,54 64,24 63,15 39,73
P,0, 27,46 28,62 27,94 28,57 29,84 29,47 H.B. H. B. H.s. 7,63
Sc,0, H.s. H.B. H.B. 0,02 0,03 0,01 " " " 1,32
z 79,28 99,04 98,55 67,20 64,42 74,08 99,77 100,09 98,12 76,97
KoMrmoHeHT 11 12 13 14 15 16 17 18 19 20 21
Sio, 18,42 21,15 19,34 0,41 0,98 0,64 1,15 26,92 27,54 28,05 26,99
Al,O, H. B. H.B. H.B. H.B. H.s. H.B. H.B. H. B. H.B. H. B. H.B.
FeO 3,90 1,73 3,52 0,17 0,01 0,28 0,32 0,26 0,13 0,18 0,04
CaO 6,85 1,92 4,43 1,74 1,46 50,70 48,83 0,08 0,07 0,02 0,01
TiO, 0,18 0,03 0,08 H. s. H.B. H. s. H.B. H.B. H.B. H.B. H.s.
ThO, 0,89 0,17 0,25 7,57 6,28 — — 0,59 0,55 0,06 0,27
uo, 7,81 2,29 3,74 1,66 2,76 0,02 0,03 0,09 0,68 0,39 0,40
PbO H.B. 0,02 0,16 0,92 H.B. — — H.B. H.B. H.sB. H.B.
Ce,0, 0,24 0,13 0,06 22,90 20,04 0,10 0,11 — — — —
La,0, H.B. H.B. H.B. 12,26 12,55 — 0,01 H.B. H.B. H.sB. H.B.
Nd,0, " " " H.s. H.B. H. . H.B. " " " "
Pr,0, " " " " " " " " " " "
Y,0, 2,59 1,36 2,00 1,27 2,08 0,07 0,01 0,12 0,08 0,10 0,05
Zr0, 37,26 40,28 41,84 H.B. H.B. H.B. H.B. 62,57 63,14 64,28 61,86
P,Oq 8,01 6,14 8,71 28,16 26,25 44,38 47,64 H.B. H.B. H.B. H.B.
Sc,0, 0,68 1,79 0,83 H.B. H.B. H.B. H.B. " " " "

z 86,83 77,01 84,96 77,06 72,41 96,20 98,16 90,63 92,19 93,08 89,62

[MpuwMmiTka. H. B. — He BU3Hauanu, "—" — He BUABJIEHO. | — MOHAIIUT Y BUIJISIII BUIOBXEHOTO Ta KaTaKJIa30BaHOTO

3epHa, cB. 56-166, ri1. 93,7 M; 2, 3 — BiTHOCHO BeJIMKE 36PHO MOHALIUTY CBITJIO-3€JIEHOTO KOJIbOPY, CB. 56-137, 1. 57,2 Mm;
4—6 — pabnodaHir (?), cB. 56-188, . 33,05 M; 7—9 — uMpKoOHHM, CB. 56-166, r1. 51,3 M; 10, 11 — 3MiHEeHUIA LIMPKOH,
cB. 56-188, 1. 33,05 m; 12, 13 — 3miHeHMiT LIMPKOH, cB. 56-188, 1. 33,05 m; 14, 15 — 3epHa MoHauUTYy, ¢B. 1615, 171. 78 M;
16, 17 — amatuTu, TaM camo; 18—21 — mupkoHu, cB. 1615, r. 78 m.

N ote. H. B. — has not been analyzed, "—" — the component is not detected. 1 — monazite which looks like stretched and
cataclased grain, borehole No 56-166, depth 93.7 m; 2, 3 — relatively large monazite grain of light green color, borehole
No 56-137, depth 57.2 m; 4—6 — rhabdophanite (?), borehole No 56-188, depth 33.05 m; 7—9 — zircons, borehole No 56-
166, depth 51.3 m; 10, 11 — altered zircon, borehole No 56-188, depth 33.05 m; 12, 13 — altered zircons, borehole No
56-188, depth 33.05 m; 14, 15 — monazite grains, borehole No 1615, depth 78 m; 16, 17 — apatites, the same location;
18—21 — zircons, borehole No 1615, depth 78 m.
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Tabauys 6. Ximiunnii cKJiaa ypaHiHitis, Bar. %
Table 6. Chemical composition of uraninite, wt. %

KommoneHT 1 2 3 4 5 6 7 8 9 10
Sio, 0,78 0,28 0,06 0,07 0,03 0,31 0,26 0,10 0,17 0,49
PbO 13,84 13,04 16,23 13,98 12,15 12,89 11,15 13,05 12,63 13,16
uo, 80,00 84,12 78,54 81,53 82,01 81,47 84,21 82,82 83,56 83,90
ThO, 0,61 0,77 0,59 0,92 0,45 0,64 0,06 0,09 0,19 0,06
CaO 1,45 1,65 0,80 1,64 1,52 1,79 2,13 1,47 1,73 1,58
P,0, 0,06 0,03 0,03 0,12 0,02 0,16 H.B. H. s. H.s. H.B.
Ce,0, — — — H.B. H.B. H.B. " " " "
Y,0, 0,08 0,21 0,18 " " " " " " "
BaO H. B. H. B. H. B. " " " " " " "
AlO, " " " " " " " " " "
SO, " " " 0,17 0,24 0,19 " " " "
MnO " " " H.B. H. . H.B. " " " "
Zr0, — — — 0,02 — — — — — 0,01
FeO 0,27 0,58 0,21 0,42 0,11 0,30 0,77 0,29 0,54 0,33
z 97,18 100,82 96,96 98,87 96,53 97,75 98,58 97,82 98,82 99,53

KomrmoHeHT 11 12 13 14 15 16 17 18 19 20
Sio, 0,26 0,19 1,24 0,76 0,05 0,09 0,47 0,02 0,26 0,12
PbO 15,06 12,63 14,27 13,62 15,23 12,50 10,01 14,00 14,92 12,43
uo, 81,42 78,42 80,55 81,00 84,01 76,34 83,22 74,27 76,32 77,91
ThO, 0,80 0,36 0,23 0,19 0,73 1,82 3,01 3,87 2,59 2,65
CaO 0,92 0,27 1,29 1,36 0,53 0,56 0,36 0,31 0,44 0,70
P,0, H.B. H.B. H.B. H. B. — H.B. H.B. H. B. H.s. H.B.
Ce,0, " " " " H.B. — 0,01 0,21 0,14 0,04
Y,0, " " " " 0,24 0,76 0,49 0,26 0,45 0,52
BaO " " " " H.B. H.B. H. B. H.B. H.B. H.B.
AlO, " — " " " " " " " "
MgO " H.B.

SO, " "

MnO

Z:0,

FeO — — 0,17 0,23 0,37 0,71 0,63 0,08 0,15 0,54

X 98,46 91,87 97,75 97,16 101,16 92,78 98,38 93,02 95,27 94,91
IIpumirka. H. B. — He Bu3Hauanu, "—" — He BusiBIeHO. | — imiomopdHe 3epHo (0,2 MM B IepeTHHi), LIEHTP, CB. 56-

166, 1. 51,3 M; 2 — Kpaii uboro 3epHa; 3 — api6He (0,02 MM B mepeTHHi) 3epHO OKPYIJIOi (popmu, TaM caMo; 4—6 — mpo-
(inizanis 111010 BEJIMKOIO 3¢pHa, BilMOBIAHO, Kpail-LIeHTp-Kpaii, Tam caMo; 7—10 — (pparMeHTH KaTakj1a30BaHOTO 3ep-
Ha B acollallii 3 IUPKOHOM, CB. 56-166, 1. 51,3 Mm; 11, 12 — HeogHOPiIHE 3¢pHO, 10 CKIANAEThCA 3 AEKIJIBKOX YaCTHH,
cB. 56-166, 1. 51,3 m; 13, 14 — 3epHO oKpyI0i hOpMHU B MIKPOKJIiHi, CB. 56-166, 1. 66,7; 15 — izoMeTpu4HOi hopmu
3epHO, cB. 56-137, 1. 57,2; 16 — oKpyrie 3epHO, OKPEMO po3TalloBaHe B 0i0TuTi, cB. 1615, ri1. 78 M; 17 — BumoOBXeHe
3€pPHO B 3POILEHHI i3 HUPKOHOM, TaM camo; 18, 19 — npiOHi BKJIIOUeHHs B LIMPKOHI, TaM caMo; 20 — imioMopdHe 3epHO,
TaM caMo.

Note. H. B. — has not been analyzed, "—" — the component is not detected. 1 — idiomorphic grain (0.2 mm wide), center,
borehole No 56-166, depth 51.3 m; 2 — an edge of the same grain; 3 — fine (0.02 mm wide) grain of rounded shape, the
same location; 4—6 — large grain corresponding edge-center-edge, the same location; 7—10 — fragments of cataclased
grain associated with zircon, borehole No 56-166, depth 51.3 m; 11, 12 — non-homogenous grain of several parts, borehole
No 56-166, depth 51.3 m; 13, 14 — rounded grain in microcline, borehole No 56-166, depth 66.7 m; 15 — isometric grain,
borehole No 56-137, depth 57.2 m; 16 — rounded grain, located separately in biotite, borehole No 1615, depth 78 m; 17 —
elongated grain intergrown with zircon, the same location; 18, 19 — fine inclusions in zircon, the same location; 20 —
idiomorphic grain, the same location.
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Tabauys 7. XiMiduuii CKJ1aJ ypaHOBHX CJIIOJ0K, Bar. %
Table 7. Chemical composition of pitchblende, wt. %

Oxkcun 1 2 3 4 5
Sio, 2,48 0,94 6,42 3,61 2,14
PbO — 0,04 0,32 0,09 0,16
uUo, 49,87 | 50,15 | 47,83 | 50,65 | 43,98
ThO, — — 0,02 0,01 0,01
CaO 8,06 6,51 6,43 5,36 6,12
P,0, 20,37 18,16 16,76 18,48 18,00
Ce,0, H. B. H. B. 0,01 — —
Y,0, " " — — —
BaO " " H. . H.B. H. .
AlLO, " " " " "
MgO " " " " "
SO, 0,23 0,42 " " "
MnO H. . H.s. " " "
ZrO, " " " " "
FeO 1,56 2,73 5,32 3,92 4,10
3 82,57 | 78,95 | 83,11 82,12 | 74,51

ITpumirka. H. B. — He Bu3Hauanu, "—" — He BUSIBJICHO.

1, 2 — ypaHOBi CJIIOAKM HaBKOJIO MipUTYy, CB. 56-166,
1. 51,3 M; 3—5 — ypaHOBI CJTIOJKHY B acolliallii 3 ipuToM,
cB. 56-188, 1. 33,05 m.

N o t e. H. B. — has not been analyzed, "—" — the com-
ponent is not detected. 1, 2 — pitchblende surrounding
pyrite, borehole No 56-166, depth 51.3 m; 3—5 — pitch-
blende associated with pyrite, borehole No 56-188, depth
33.05 m.

Tabauys 8. Ximiuamii cK1an mipuris, Bar. %
Table 8. Chemical composition of pyrites, wt. %

HO-0Oyporo Koabopy. B xiMiuHOMY CK1azi araTuty
BcraHoBiieHi He3HauHi (0,02—0,03 %) momimnku
ypaHy (ta6u. 5). Haiigacrilne TparuisieTbest B op-
TOKJIa3-TIEPTUTI 1 OJIIroKJa3i rpaHiTOIMiB.

Hupkon — HaViMOIIMpPEHIIINUI aKIIECOPHUMN Mi-
HepaJjl, HasiBHUM NpPaKTUYHO Y BCiX piZHOBHOAX
nopin. HaiiBuia KoHIIEHTpalliss MiHEpany BiaMi-
YyeHa y IlerMaTUTax i ariitax, 30araueHux ypaHoM
Ta piIKicHO3eMEeJIbHUMMU ejieMeHTaMu (puc. 7, a,
¢). Y 3aJeXHOCTi BiJ IeoJIoriyHOi 0OCTaHOBKH,
LIMPKOHU DPO3Pi3HSIOTBCS 3a MOP(OJOTriYHUMU
0COOJIMBOCTSIMU 3€pEH Ta BHYTPILLIHbOIO OYI0BOIO
okpeMux arperatiB. [lepeBaxkHO XxapaKTepHi 3a0K-
pyIJIeHi 3epHa 3i caimamMu MetaMmikTu3allii (puc. 6,
e) i BKJIIOUEHHSIMU YpaHOBUX MiHepasiB. Y pyn-
HMX 30Hax IIPUCYTHI BUIOBXeHi arperatu (puc. 6,
b). 3a maHMMM MIKpPO3OHIIOBOIO aHali3y, KOH-
ueHTpauisgs ypaHy B umpkoni — 0,34—0,62 %
(Tabm. 5).

PoaMipu 3epeH MOHALIUTY B CEPEeIHBOMY I0CSI-
ratothb 0,02—0,1 MM B mepeTHHi, OKpeMi KprcTa-
o — po 0,3. fx BugHO 3 Tabi. 5, MOHAIMT i3
aruliT-TerMaToifHUX JBOMOJIbOBOIIIATOBUX I'pa-
HiTiB (aH. 1) BUCOKOTOpPi€BUI1 i HUBbKOYPAHOBUIA,
a B rerMatuTax (aH. 2, 3) 3ajeXXHiCTh 3BOPOTHA.

Ypaninim cnocrepiraerbCcs y BUIISIIL PO3CISIHO-
ro BKparuieHHs B acolliallii 3 MUPKOHOM i MOHa-
uutoM (puc. 6, 7). Ik mpaBuI0, MOOAMHOKI 3ep-
Ha, piJlle — 3pOCTKU JEKiTbKOX KPUCTaIIiB, TSIXi-
I0Tb 0 BUIUIEHb OiOTUTY, KOPIiEPUTY, I'paHAaTy, a

H;’/N;fp Fe Ni Co Cu Ag As S Se Mn Pb s
1 46,35 0,11 0,05 — 0,03 0,10 53,02 — H. B. H.s. 99,66
2 45,91 0,16 0,03 0,01 0,01 0,07 53,27 — " " 99,46
3 44,37 — 2,08 0,02 H.B. — 53,48 H.B " — 99,95
4 46,57 0,01 0,05 — " — 53,32 " " — 99,95
5 44,30 0,01 2,19 — " — 53,06 " 0,02 — 99,58
6 44,26 0,01 1,87 — " — 53,12 " H. B. — 99,26
7 46,87 0,25 0,07 H.s. " — 52,46 " " H.s. 99,65
8 45,99 0,19 0,09 " " — 52,70 " " " 98,97
9 45,78 0,35 0,07 — " 0,21 52,21 " " " 98,62
10 44,97 0,28 0,02 — " 0,26 53,04 " " " 98,57
[Ipumitka. H. B. — He Bu3Havyamu, "—" — He BUABJIEHO. 1, 2 — OKpeMi 3epHa HaBKOJIO ypaHiHiTy, cB. 56-166, r1. 51,3 M;

3—6 — pemiKToBi BHOKPEMJICHHS Ccepel JIMMOHITY, ¢B. 188/4, 1. 33,05 M; 7, 8 — mipHUT IpsIMOKYTHOT (hOPMU cepel Xalb-
KOIipuTYy, ¢B. 56-137, 171. 57,2; 9, 10 — mipwT B acoialtii 3 ypaHOBUMU clltoakamMu, cB. 188/4, ri. 33,05 m.

"

N ote. H. B. — has not been analyzed, "—

— the component is not detected. 1, 2 — separate grains surrounding uraninite,

borehole No 56-166, depth 51.3 m; 3—6 — relicts among limonite, borehole No 188/4, depth 33.05 m; 7, 8 — rectangular
pyrite grain among chalcopyrite, borehole No 56-137, depth 57.2 m; 9, 10 — pyrite associated with pitchblende, borehole

No 188/4, depth 33.05 m.
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iHOMi 3HAXOIAThCS OE3ITOCcepPeIHBO Cepell MOIbO-
BUX IIaTiB. Hai0inbil paHHi ypaHiHIT IPUCYT-
Hill y LIMPKOHi y BULJISIAI IpiOHUX BKIIOUYEHb. Y
OLTIBILIOCTI BMIIAAKiB BMAIEHHS YpaHiHITYy OTO-
yeHi "TeoxpoiuHMMM opeojaMu’. B okpemux
BUIAAKaX MO YPaHiHITY pPO3BUBAETHCS KOQIHIT.
3HayHa YacTHMHA 3epeH ypaHiHiTy Oysia po3apo0-
JIeHa i CKJIaJa€eThCsl 3 AEKiIbKOX YacTuH (puc. 7,
e). B annumicdhax Takox moMiTHa BHYTPIillIHS Tpi-
IIIMHYBATIiCTh OaraThox arperaTiB. MikpoTpillluHU
LIEMEHTYIOTbCSI BTODUHHUMU MiHepajiaMu, cepel
SIKMX TIepeBaxkaroTh Cyiabgiad CBUHIIIO, 3ami3a i
Mminmi. KprcraniuHi arperatv ypaHiHiTy 4acTO Ma-
I0OTb IPSIMOKYTHiI IEPETUHU 3 OKPYIJIUMU DPeO-
pamu (3pi3 MmapajieJIbHO I'paHi Ky0a), iHIlli — y BU-
IJISIAI TPUMKYTHUKIB (3pi3 MapajebHO I'paHi OK-
taeapa) (puc. 6, 7). Po3sMmip okpeMux 3epeH
ypaHiHity — 10 0,08—0,2 MM y IepeTuHi, a Haii-
outblni iHguBiou — 1—1,5 MM. XiMiYHMI cKJiafg,

Tabauys 9. Ximiunmii ckaan cyasginis Mini Ta ceunio, Bar. %

YpaHiHITiB HaBeIeHWI B Ta0JI. 6, 3 IKO1 BUAHO, IO
BUIISIIOTHCSL 1Ba Te€HETUYHMX TUIIM YPaHiHITiB.
[lepmmit — akuecopHU 1 XapaKTepHWM TS
aruIiT-IerMaToifiHMUX rpaHiTiB. 1 HbOro TUIIOBI
inioMmopHi KOHTYpH i Bucokuid BMicT ThO, =
= 1,82—3,87 %. dpyruii — HakIaAeHUI y MeTa-
COMaTUYHO 3MiHEHMX MermatuTax. BiH xapakrte-
pU3YETHCS KCEHOMOP(GHUMU KOHTYypamu, KOpo-
JOBaHMMU 3€pHAMU Ta HU3bKUM BMicToM ThO, =
=0,06—0,80 %.

Ypanosi carooku BcTaHOBNEHI y BUIISIAL O0JISI-
MiBOK HaBKOJIO BUIIEHb Iiputy (puc. 7, g). Pe-
aJIbHY KiJIbKiCTb MiHEpaJly B aHIILTi(haX BUBHAUUTHU
MPaKTUYHO HEMOXJIMBO Yepe3 MOro HU3bKY Bil-
OMBHY 3JaTHICTb. 3a JOMOMOI0I0 MiKpO30HI0BO-
rO aHaji3y BCTAHOBJIEHO, L0 MiHEPAJ 3a CKJIAAOM
HaMOIbIN ITOAIOHMIA 10 OTEHITY (Tab. 7).

Ilipomun crioCTEpira€ThCsl BUKIIOUHO B 30HAX
OioTUTM3aLlii THEMCIB y KOHTAKTi 3 ariT-IermMa-

Table 9. Chemical composition of copper and lead sulphides, wt. %

H;’/”fp Fe Ni Bi Cu Ag Pb Mn S by

1 30,41 0,07 — 34,66 0,02 — — 34,61 99,77

2 31,02 0,02 — 34,82 0,01 — — 33,92 99,79

3 30,15 0,09 — 33,47 0,04 — — 34,05 97,8

4 30,69 0,17 — 34,12 0,03 — — 34,30 99,31

5 30,12 0,10 — 33,97 0,01 — — 33,17 97,37

6 — — 0,01 — 0,04 86,82 — 12,74 99,61

7 — — 0,03 — 0,05 87,13 — 12,60 99,81

8 H.s H.s 0,01 — 0,04 86,82 H.s 12,74 99,61

9 " " 0,03 — 0,05 87,13 " 12,60 99,81
[Ipumirka. H. B. — He BU3Havyanu, "—" — He BUSBIEHO. | —5 — XaJIbKOIIIpUTH B acollialiii 3 rajeHiToM, cB. 56-166,
ra. 51,3 Mm; 6—9 — rajeHir, Tam camo.
N ote. H. B. — has not been analyzed, "—" — the component is not detected. 1 —5 — chalcopyrites associated with galeni-

te, borehole No 56-166, depth 51.3 m; 6—9 — galenite, the same location.

Tabauys 10. Ximiunuii cKJIa1 MOJTiOAeHiTIB, Bar. %
Table 10. Chemical composition of molybdenite, wt. %

Howmep 3/n Mo W Re Fe Te S z

1 59,36 — — 0,01 — 39,61 98,98

2 60,05 0,01 — 0,02 — 39,37 99,45

3 59,12 — — 0,02 — 40,01 99,15

4 59,51 0,01 — H.B H.B 39,87 99,39

5 60,04 0,04 — " " 40,12 100,20

6 60,42 0,01 — " " 39,36 99,79
[TpumiTka. H. B. — He BU3Havanu, "—" — He BUsiBIeHO. 1—3 — npiOHi JIycku cepen 6i0TUTY, ¢B. 56-166, 1. 51,3 M;
4—6 — TOHKI BKJIIOYEHHS B 6ioTuTi, cB. 1615, 171. 78 M.
N ote. H. B. — has not been analyzed, "—" — the component is not detected. 1—3 — fine flakes among biotite, borehole

No 56-166, depth 51.3 m; 4—6 — fine inclusions in biotite, borehole No 1615, depth 78 m.
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TOiTHUMU TpaHiTamu. B nmpotieci nucynbdinu3arrii
MiHepaJl 3aMilllyEThCS MipUT-MapKa3uTOBUMM ar-
peraramu. [HOMi TTIPOTUH BUTIOBHIOE MiXK3€pHOBUIA
IHTEPCTULIMHUKN MPOCTIp cepel TEMHOKOIipHUX
MiHEpaJIiB pa30M 3 XaJIbKOITipUTOM Ta ChajiepUTOM.

Ilipum yTBOpIOE aJI0TPiOMOP(HHO3EPHUCTI arpe-
raTu, IpOXWIKU, CKyMTUYEeHHS Cy0iTioMophHUX BU-
JiIeHb. 3HauHa KiJIbKICTh I0r0 TpaIUISIEThCS YKpait
pinko. B OinbpmiocTi BUIagKiB cynbdin po3BuBa-
€ThCS 33 PaxXyHOK 3aJ1i30BMiCHUX MiHepaiiB. ToH-
KO3ePHUCTHUI MipUT HAsSIBHUI Y palioaKTUBHMX OPEO-
JIaX HaBKOJIO 3epeH ypaHiHiTy Ta MoHauuTy. [Tiput
SIK CyJbGigHUI reoXiMiuHui 6ap’ep (BiTHOBHMK)
CIIpUSIE OCAIKEHHIO ypaHy Ha HU3bKOTEMIIEpa-
TYpHUX cTamisix pynoreHedy. Hamu 3acdikcoBaHi
YUCIEeHHI (paKTM 0OpOCTaHHS IIipUTY YpaHOBOIO
coaKolo (puc. 7, g) Ta ypaHBMiCHUM JIUMOHITOM
y KBapli-KaJlilllIIaTOBUX MeTacoOMaTUTaX. Y TiCHUX
3POCTaHHSIX 3 MipUTOM 3a(hiKCOBAHO MapKa3uT.

YacTo mipuT 3aMillleHU# XaJabKomipuToMm. Xi-
MiYHU CKJIaJ MiPUTY XapaKTepU3YEThCSI 3HAUHUM
KOJMBaHHSIM BMICTy OCHOBHMX KOMIIOHEHTIB
(tabus. 8). PizHOBMI MipUTy 3 BUCOKHMM BMiCTOM
KOOaJbTy, BIAaCTUBUI merMaTuTaMm, MiCTUTh ypa-
HiHIT i OTEHIT.

Xanvkonipum TIpPUCYTHIN y 3pOCTaHHI 3 TaJIeHi-
TOM 1 Y BUIJISIII CaMOCTIMHUX APiOHMX arperartiB
(0,1—0,4 mM) B mermatuTax. MIiKpO30OHIOBUIA
aHaJli3 AaB 3MOIY BU3HAUYUTU Yy CKJIadi MiHepaay
HEe3HauHy (COTi YaCTKHU BilICOTKA) OOMIIIIKY HiKe-
JI10 Ta cpibsa (tadi. 9).

Tanenim TpaniaseTbcsl B 3pOCTaHHI 3 XaJIbKOITi-
PUTOM, a TaKOX YTBOPIOE OOJISIMiBKM HaBKOJIO TTi-
puty (puc. 7, g) B acolliallil 3 KaJbLIMTOM i OTEHi-
TOM. 3a pe3yJbraTaMu MiKpO30HIOBUX aHaJli3iB y
HbOMY BCTaHOBJICHO HE3HAYHY (COTi YaCTKU Bifd-
COTKa) JOMilIKy G6icMmyTy (Tadi. 9).

MosibneHiT B acolliallii 3 ipyuTOM, XaJIbKOITipHU-
TOM i raJIeHiTOM HasiBHUM y TlerMaTuTax, e yTBO-
PIOE i30CTPYKTYPHi 3pOILEeHHS 3 0i0OTUTOM: CIO-
CTEpIira€ThCsl YepryBaHHS JIyCOK OiOTUTY Ta MO-
nioaenity (0,01—0,02 MM) mo IUIoOLIMHAX OKpe-
Mocri. Pimmre 3agikcoBano 6inbiii (0,02—0,1 mMm)
JIyCKM MOJiOAeHITY B acolialii 3 IMPKOHOM
(puc. 7, h). Y ximiuHOMY CKJIaJli MOJIIOICHITY € He-
3Ha4YHa JoMillika BoJjibppamy (Tadj. 10).

Ipagim crioctepiraeTbesl OOCUTH pinmko. Ak
IpaBWIO, BiH IPUYPOUYEHUM 10 BUILIEHb Oi0TUTY
B rpaHaT-0iOTUTOBUX THelcax, Je YTBOPIOE TOH-
KOJIyCKYyBaTi, pO3eTKOMNOAiOHI arperaTu.

BucnoBku. BcranosieHo, mo Ha XMUJTBHUIIb-
KOMY PYIOIPOSIBi MiIBUILLIEHUI BMICT ypaHy Bjiac-
TUBUM aIlIiT-TIerMaToOiIHUM JIBOTOJILOBOIIIIATO-

120

BUM TIpaHiTaM, ajle HalBUIIUU (TTPOMUCIOBUIA)
BMICT 3a(piKCOBaHO B altONerMaTUTOBUX KPEMHIi-
KaJlieBUX MeTacoMaTuTax. Y rpagiTBMiCHMX Ipa-
HaT-0i0TUTOBUX rHelicax, 3a paxyHOK SIKMX, Bipo-
riIHO, YTBOPUJIMCh IPaHiTH, BMIiCT ypaHy NepeBU-
IIye KJIapKOBUM [Jig KpucTtamiyHux mopin YIII
Maiike yaBiui, 1110 XapaKTepHO 1J1s1 3aBajLliBCbKO-
IO YPaHOBOTO PYIOIPOSIBY.

BupineHo nBa ro10BHI TUIIM PYTHMX acOLialIiii.
Ilepmnii — akiiecopHa MiHepaizallist B arJiT-
MEeTMaToOiHUX IBOTOJbOBOIINATOBUX TIpaHiTax,
MpeacTaBleHa allaTUTOM, IUPKOHOM, MOHAIIUTOM
i ypaninitoM-1. [Ipyra — HakmameHa TigpoTep-
MaJIbHO-MeTacoMaTU4YHa MiHepaJi3alliss B 30Hax
Karakjazy IIeTMaTUTIB 1 aIljIiTiB, MpeacTaBlieHa
piaKiCHO3eMeJIbHO-TOPili-ypaHOBOIO (LIMPKOH +
+ MOHAIUT + ypaHiHIT + OTeHIT, OKCUIHOW (iJib-
MEHIT + aHarta3 + pyTui + riIpooKCUIu 3aii3a) Ta
cynbdinHo (MpPOTUH + MPUT + XaILKOIMIPUT +
+ rajieHit + MoJi0oaeHiT). BcraHoBneHo, 1110 paH-
Hiii aK1IeCOpHMI ypaHiHiT-I xapakTepu3yeThCs Mif-
BUIIIEHUM BMiCTOM TOPilO i BiIMiYya€eThCs B aIlIiT-
MerMaToOiqHUX I'paHiTax. biblll Mi3HIM ypaHiHIT-
II 3 MOHMXXEHUM BMIiCTOM TOPilO0 € TUIIOBUM Mi-
HepajioM UIsI KpeMHili-KajlieBUX METaCOMAaTUTIB.

IIi dakTu cBimyaTh mpo OaratoeTarmHUI MpPoO-
nec (popMyBaHHSI ypaHOBOI MiHepati3ailii, 1ToB’s-
3aHMI i3 Te0JIOTIYHOIO icTOpielo GopMyBaHHS pPi3-
HodopMaLiifHUX TeoJoriyHnX KomiuiekciB Ilo-
ninbebkoro ooy YII. Ha mexxi 2000—2100 mutH pp.
BimOyBanucsl perioHalbHI IIPOLIECU  YJIbTpa-
MeTamMopdi3My Ta rpaHiTu3allii, SIKi Ipu3BeJIU 10
YTBOPEHHSI arlOTHEHCOBUX MIirMaTUTIB Ta aruliT-
MerMaToifHUX JBOIOJbOBOIINATOBMUX T'PaHiTiB,
iCTOTHO 30araueHuX LIMPKOHOM, MOHALIUTOM, ypa-
HiHITOM, allaTUTOM Ta inbMeHiToM. Ha mocTmar-
MaTUYHOMY €TaIli YTBOPWJIMUCS ITeTMATUTH i am-
JITH, SKi Mg BIVIMBOM 3aJIUIIKOBUX IMOCTMarMa-
TUYHUX PO3YMHIB 3a3HAJIM CYTTEBOTO KPEMHIiii-
KaJliEBOro MeTacoMaTo3y, ITiJl yac sIKoro i cdop-
MyBajach ypaHOBa MiHepaJli3allisl.

Taxkum ynHoM, TR-Th-U MiHeparnizanist XMiiab-
HUILILKOTO PYIOIpPOSsIBY 32 MiHEpaJoro-reoximiv-
HUMM OCOOJIMBOCTSIMU HaJIEXXUTh OO Kajiii-ypa-
HOBOTO T€HETUYHOTO TUILY, 3HAYHO ITOLIMPEHOTO
B Mexkax JIHicTpoBChbKO-By3bKoro i IHryJIbChbKOTo
Mera6okiB Y1 Ta MizKOJTOKOBMX IITOBHUX 30H.

Aemopu edauni B.M. Cepeienky, B.1. I[loeyxaio, b.H. Isa-
nogy, T.IO. Ilramonositi 3a Hadanus eeonoeiuHoco ma
Kxam’anoeo mamepiany, I. M. bondapenky — 3a mikpo30H00-
6i, O.A. Buwunescokomy — 3a eneKmpoHHO-MIKPOCKONIYHI,
K.B. Ilepebuitinic — 3a cnekmpanwhi, O.B5. Bucoyvkomy ma

T.1. Jloébyw — 3a i30monHo-2e0XpoHON02IMHI Q0CAI0NCEHHS.
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XMEJIbHULIKOE PYIOTIPOSAIBIEHUE KAJTUN-YPAHOBOM ®OPMALNHN:
MUWHEPAJIOTUA, TEOXUMUWS, BPEMA ®OPMHWPOBAHUA (YKPAMHCKHWU IINUT)

B nmecsTku pa3 npeBbllaoliee KJIapKoBoe WISl KpUcTandeckKux nopo YkpauHckoro mura (Y1) conepxxaHue ypaHa
YCTaHOBJICHO B alUIMT-TIETMATOMIHBIX TBYITOJIEBOIITIATOBBIX I'PAaHUTAX W allONeTMAaTUTOBBIX KPEMHMII-KaJIMEeBbIX MeTa-
coMaTtuTax XMeJBHMIIKOTO PYIONposBIieHUs. B rpaduTcomepxkammx rpaHaT-0MOTUTOBBIX THelcax colaepxkaHue ypaHa
npeBbImaeT Kiapk Y11 mout BiBoe, 4To XapaKTepHO TakKe TS 3aBaJIbe BCKOTO YPaHOBOTO PYIOIIPOsSIBIIeHUST. BbineneHo
IIBa TJIaBHBIX TUIIA PyIHBIX accormaiuii. [lepBast — akileccopHass MMHepaIM3allysl B alUTUT-TIETMaTOMIHBIX TBYITOJIC-
BOIIITIATOBBIX TPAHUTAX, MpEACTaBIeHa allaTUTOM, IIMPKOHOM, MOHAIIUTOM M ypaHuHUTOM-1. BTOpass — HamoxeHHast
TMIPOTepMaTbHO-MeTacoMaTHIeCcKass MUHepaIn3allvs B 30HaX KaTakijia3a erMaTUTOB M allIUTOB, TIPEACTaBICHHAS pell-
KO3eMeJIbHO-TOPUIA-YpaHOBOH (LIUPKOH + MOHAIIUT + YpaHUHUT + OTIHUT), OKCUIHON (MJIBMEHUT + aHarta3 + pyTui +
+ TMIPOOKCHIBI XKeJie3a) Y CYIbGUIHON (TUPPOTUH + MUPUT + XaJbKOMUPUT + TaJICHUT + MOTUOICHNT). YCTAaHOBJICHO,
YTO paHHMI aKIIeCCOPHBINM YpaHUHUT- | XapaKkTepu3yeTcst MOBBIIIEHHBIM CollepkaHeM TOpHYsl U 3apMKCHPOBAH B allIAT-
TerMaTOMIHBIX TpaHuTaX. bojee mo3mHuit ypaHuHuT-11, ¢ MOHMXEHHBIM COMEpXXaHUEM TOPHSI — TUIUYHBIA MUHEPa
KpeMHU-KaiueBbix MeTtacoMatTuToB. TR-Th-U MuHepanu3zainyss XMeJbHULIKOTO PYAOINPOSIBICHUSI MO MUHEPAIoro-
TeOXMMUIECKUM OCOOEHHOCTSIM MPUHAUIEKUT K KA -ypaHOBOMY TeHETUUYECKOMY THITY, IMPOKO PACIIPOCTPaHEHHOMY
B npenaenax {HectpoBcko-byrckoro, MHryabckoro MerabaokoB Y1 1 MexXOJIOKOBBIX IOBHBIX 30H.

Knrouesvie crosa: XmenbHULIKOE PyaooIIpoABICHUE, BO3pACT, MUHECPAJIOIrud, recOXuMusd, HIUPKOH, MOHALIUT, YPAHWUHMUT,
OTOHUT.
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KHMILNYK ORE OCCURRENCE OF POTASSIUM-URANIUM ROCK ASSOCIATION:
MINERALOGY, GEOCHEMISTRY, FORMATION TIME (THE UKRAINIAN SHIELD)

Uranium concentration exceeding ten times the uranium average concentration in crystalline rocks of the Ukrainian Shield
is established in aplite-pegmatoid two-feldspar granites and apo-pegmatoid silica-potassium metasomatites of the Khmil-
nyk ore occurrence. Uranium concentration in graphitic garnet-biotite gneisses is about two times more than the average
concentration in crystalline rocks of the Ukrainian Shield; it is indicative for Zavallya uranium occurrence as well. Two
main types of ore associations are identified. The first one is accessory mineralization in aplite-pegmatoid feldspathic
granites; it consists of apatite, zircon, monazite and uraninite-I. The second one is a superimposed hydrothermal and
metasomatitic mineralization in cataclastic zones of pegmatites and aplites of the uranium occurrence. It is represented by
rare earth-thorium-uranium mineralization (zircon + monazite + uranitite + autunite), oxide one (ilmenite + anatase +
rutile + iron hydroxides) and sulphide one (pyrrhotite + pyrite + chalcopyrite + galenite + molybdenite). It is determined
that the earliest accessory uraninite-1 is characterized by increased thorium content and occurs in aplite-pegmatoid granites.
Uraninite-I1 with lower thorium content is a typical mineral of silica-potassium metasomatites. The 7R-Th-U mineralization
of the Khmilnyk ore occurrence is defined as potassium-uranium type, according to its mineralogical and geochemical
features. This type is widespread within the Dniester-Bug and Ingulets megablocks of the Ukrainian Shield and interblock
sutural zones.

Keywords: Khmilnyk ore occurrence, age, mineralogy, geochemistry, zircon, monazite, uraninite, autunite.
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