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MOJIIBOEHOBA MIHEPAJII3ALIISZI TAHHIBCBbKOI'O
POOOBUILIA, KPUBOPISbKA CTPYKTYPA

Tanniscoke podosuue mMoni60eHy 3HaxX00UMvCs 8 nieHiuHO-cxioHomy 6opmy Kpusopizvkoi cmpykmypu, 8 mexcax
CxioHozanniscokoi moHokninani. Monib0eHose 3pydeHinms npuypouere 00 KOHMAKMOBOI 30HU MemMaba3anvmie Ho-
B0OKPUBOPI3LKOL c8imu 3 epaHiumoioamu demypurcokozo komnuexcy. [on0enuii 06csie moniboeHo80i miHepanizayii 30-
cepediceHull 8 eK30KOHMAKMI, 8 Memabasanvmax, i nuue 10—15 % — 6 eH0OKOHMaKmMosux epanimoioax. lonosna
MOi60eHOHOCHA 30HA Npedctasiena cnabko smiHeHUMU (PO3CTAHYLOBAHUMU, OKBAPULOSAHUMU | OIOMUMU308AHU-
Mu) OpibHO3epHUCIUMU MeAaba3anemamu, AKi MICHAMb HUbHO-NPONUNIKOBI YIMBOPEHHS K8APY08020, enioom-
K8aPL06020, eNid0MoB020, IHKOIU NONILOBOUNAM-KBAPY06020 cKnady ma nomipry (0,5—3 %) cynvdiony minepari-
sauito. O6¢ste munvHozo mamepiany cknaoae 6i0 0,5 0o 3—5 %. Teonozo-mopdonoziunuil mun 3pyoeHinmsa — miHiti-
Hutl wimokeepk. PopmysanHs monid0eH080i MiHepanizauii 6i00ysanocy y npoyeci 2idpomepmanvHo-mMermacomamudHux
3MiH emicHuX nopio. 3a 00nomozor enekmporHux mikpockonie JSM-6700F i JXCA-733 diaenocmosano ma 6usueHo
maki pyoHi minepanu: moni6oeHim, nipomun, nipum, xanvKonipum, mMazHemum, ibMeHim, AvosiHeim, apceHoni-
pum, cpanepum. Budineno dexinvka nocnioo6HUX pyoHux cmaditi MiHepanoymeopeHHs: panHs okcuoHa (inomenim-
MAZHEMUMOBa), 207108HA CYIbPIOHA 3 MOTIOOEHIMOM, apceHiOHO-CYMbPOapceHiOHO-CYIbPIOHA NOMEHYITIHO 3071010~
HOCHA ma ni3Ha cynvgiona. Moniboenim nowupenuti y 3anvbandax manronomyxscuux (1 mm — 2 cm) K6apyosux
NPONUTIKIB, iHKONU OYOUHOBAHUX, JIiH3 1 KAPMAHiE. YMO6HO 6udineHo mpu mopdonoeiuni muny moni6oeHimy: a —

Ourysanua: Cykau B.B., bapsaubka H.B., bougapenko C.M., Cbomka B.O., Xomny I0.€., Pemetnuk M.M., Ko-
tenko M.C. Moni6nenoBa Minepanisanis IanHiBcbkoro poposmina, Kpuopispka cTpyktypa. Minepasn. xypH.
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cepedHvonyckysami 6udosxiceri mabnuyi i naacmunxu posmipom 6io 0,1 0o 1,5—2 mm, opienmosani cy632ioHo 3 npo-
AHunkamu i cranyrosamicmio nopio; 6 — opiononyckysami (8i0 10—20 um 0o 0,1 mMm) 00HAK060 AOO XAOMUUHO OPi-
EHMOBAHI BUA0BIHEHI BUOINEHHS; 8 — KPUCMANU 2eKCAZOHANLHO-MAbaumuacmozo eabimycy 3aebinvuiku 0,1—
0,7 mm. OKxpecneno Kono numarv, AKki noOmpedyOMv NO0ANLUL020 BUBHEHHS: enimaxcilini 3pocmKu Moni60eHimy i
wapysamux cunikamie ma ymosu ix ymeopeHHs, 4ac GopmyBaHHs MOni60eHO8UX PYO i HAABHUX Y MeNax pooo-

U 2paHimoiois.

Kntouosi cnosa: Ianniscoke podosuuje moniboeHy, me3oapxeti, HOBOKPUBOpi3vKa ceima, memabazanomu, oemy-
PpUMCOKULL 2paHimoioHull Komniexkc, MoniboeHim, nipomum, nipum.

Beryn. Ilonpm posoni TpuBamy icropiro Bu-
BueHH: KpuBopisbkoro 6aceiiHy i Baromi npax-
TUYHI pe3ynbTaTy LOJO0 3a/1i30PYAHMX ITOKJIA-
IiB CBITOBOrO piBHA, AeAKi MUTAaHHA TeosIoril i
KOPVCHMX KOI/IVH IIbOTO PerioHy MoTpe6yoTh
MOJA/IbIIOTO JAOCTi/)KeHHA 1 po3BuUTKy. Cepern
HJX 0COO/MINBO aKTya/JbHUM, BiTIOBiHO [0 Cy-
YaCHUX TEHJeHIill KOMIUIEKCHOT'O BUKOPUCTaH-
Hs MiHEpaJIbHOI CUPOBVHY, € BUBYEHHA HETpa-
puiiHux (a0 anbTepHATUBHMX) I LIbOTO
periony BuiiB MiHepanisauii: Moibfieny, ypany,
MiJii, CKaH[Iil0, 30JI0Ta, BiCMYTY, IUIAaTUHOILIB,
Bonbdpamy Ta iH. OpHa i3 HpoBigHMX poseit
cepe, a/NbTEPHATVBHMX KOPVMCHUX KOIIA/JINH
Kpusbacy Hane>xxutb MonibpeHy. Y Mexxax perio-
Hy BUABJNIEHO [aHHIBCbKe pOMOBUINE Ta HU3KY
MEePCIEKTUBHUX PYAONPOABIB LIbOTO MeETaly:
HepiiBcbknit, OnexkcanapiBcbkuit, IIMaTkiBCh-
Kuit, YepBoHoImaxTapchbkmii, MOTpUHCBbKIUIT Ta
iH. [aHHIBCbKE pOMOBMUILE MA€E BUCOKI IIepCIIeK-
TUBMY IOJ0 IIPOMICIIOBOIO OCBOEHHS, MiNTBEPS-
JKEHHSIM LIbOMY € Te0JIOrOpO3BifyBanbHi po6o-
™ (IPP) 2020—2021 pp., BUKOHaHi 3 MeTOX0
OLIiHKM PYAHMUX IIOK/IAJiB JIOr0 II€HTPaabHOI
YaCTUHY, BifoMol AK #inaHka Yepsona. Ilig gac
BIUKOHAaHHA LuX pobir 6yno oTpuMaHO HOBi
opuriHanbHi GpaKTHyHi jaHi, AKi CYyTTEBO TOMOB-
HVUIU HaIlli YABJIEHHA fAK IIPO XapakKTep MOi0-
JEHOBOTO 3PYyAEHIHHA, TaK i PO 6y11013y BMicC-
HOTO ITOPOJHOIO KOMIUIEKCY. Y Lill CTaTTi BU-
CBITJIEHO MaTePian 11070 Fe0I0r0-CTPyKTYPHOI
MO3MLii 3pyeHiHHA 1 3aKOHOMIPHOCTEN PO3BUT-
Ky PYZHMX MiHepaJbHMX acoljialliif, a TaKOX
HaJlaHO XapaKTE€PUCTUKY TOIOBHOTO PYLHOTO
MiHepany — MOTi6neHiTy.

IcTopia reonoriyHoro BuBYeHHA. Brepie
MOIib/ieHOBY MiHepaJiisalito TerepinrHboro [an-
HIiBCBKOTO popioBuina 6y1o BUsABIEHO Y 1965—
1969 pp. reonoroposBifiyBanbHo0 mapricio Ne 2
Cxingl'3K mig yac crierjia/risoBaHOTO T'€0/IOTiYHO-
ro KapTyBaHH:A HiBHiYHOI yacTuHM Kpusbacy.
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¥ 1973—1975 pp. y X0fii peBi3iliHO-TOIIYKOBUX
pobit kommiekcHoi maprii Kpusopisbkoi ['PE
6y}10 Hi/ITBEpKEHO HAasBHICTh MOJIiOeHOBOI
MiHepanisanii. IIpoTsyKHICTD MOTIOZEHOHOCHUX
30H B amdiboriTax Ha KOHTaKTi 3 TpaHiTOifia-
Mmu cknana 9 kM. Ilmanomiphi cucreMaTusoBani
I'PP y Mexxax 06’eKTa, sIKMiT BUOKPEM/TIOBA/IN Ha
Tol yac gk CximHoraHHiBcbkuit a60 TaHHIBCH-
KU pygonposAB, posnodanuca 1993 p. 3 momry-
KiB MOTTiOieHy Ta Bonbdpamy. 3a pe3ynbTaTamMu
nux po6it JI.B. lanpuancekmii Ta iH. (2004) Bugi-
TN MOMIOEHOHOCHY CMYTy 3aBLIMPIIKY Biff
35 10 200 M, OKOHTYpU/IN PYAHI Tisa, BigMiTIIN
HasBHICTb CYNYTHiX BOMbdpaMy Ta BiCMyTY,
a TaKoOX peHilo B Monibpeniti. 3aranbHi (mep-
CIIEKTMBHi i NPOrHO3HI) pecypcy MomnibpeHy
Oynmu onTuMmictuuHO oujiHeHi y 132,8 tuc. T 3a
cepennboro 0,129 % i 6oprosoro 0,03 % BMicTy
MeTary.

[Tounnaroun 3 2005 poky nopganpuri I'PP xon-
LEHTPYBA/INCh Y HANINEPCHEKTUBHIIIIN IeHT-
panbHil YacTUHI pofoBuIa — Ha Ainanni Yep-
BOHA. 3a pe3yabTaTaMyl MOLIYKOBO-OLIiIHOYHUX
pobit, Bukonanmx PI. Iloctomokom Ta iH.
(2010) B 1i Mexxax Oy/n0 miZpaxoBaHO 3amacy i
HepCIeKTUBHI pecypcu MomibaeHy, sKi cKmanm
34,9 tuc. T 3a cepeguboro 0,053 % i 6oprToBO-
ro 0,03 % Bmicty meramy. Onineni 3amacu Mo-
nibeny Ta ixHilt obcar (pasoMm i3 pecypcamnu)
JAIOTh IACTaBy POSIIARATA SOCTIIKYBaHMIL
00’eKT sIK cepenHe popoBuie. EkoHOMiuHO Hail-
OOLIbHIIINM € BapiaHT KOMIIIEKCHOTO BUJO-
6yBaHHA pyz i3 cynyTHiM BurydeHHAM Cu, Bi i
W 3a 6oprosoro Bmicty Mo 0,05 %.

Haykosi gocmimpkenHs MonibgeHoBoi MiHepa-
nizanii Kpusbacy saranom i paitony [aHHIBCB-
KOI0 pOJOBMILA y Pi3HI POKM 3 Pi3HOKO JeTalb-
nictio Bukonanu M.II. Cemenenko [11], P.4. be-
neBues, B.B. Pemerusk [10], }0.5. babkos [2],
10.®. Benikanos [5, 6], B.K. Bytupis [3, 4], B.M. Isa-
HoB [7, 8], O.0. Ommu [16, 17], B.O. Cpromka
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[14] Ta in. 3aBpsAKK UM pobOTaM y 3araJbHMUX
pucax Oyno 3’siCOBaHO 3aKOHOMipHOCTi IOMIN-
PEHHA i TeoIoro-CTPYKTyPHi YMHHUKY JIOKAJTi-
3a1il 3py/ieHiHHA, 3alIpOIIOHOBAHO MOXK/IMBI Te-
HeTW4HI Mopeni QopMyBaHHS MOJiOeHOBUX
PYH, BUBYEHO MiHepasoro-reoximiuHi oco6mm-
BOCTi DYyJi, HaBKOJIOPYZHMUX METACOMATUTIB i
BMicHUX mopif. Cepen HasBaHMX QaxiBIiB He-
o6xiguo BigmituTu 10.®. Benikanosa Ta iH. [6],
TOCTi/IKEHHA AKUX /I 3MOTY CUCTeMaTN3yBa-
TU JaHi IOA0 pO3MillleHHs Ta J0Kaji3alil Ipo-
ABiB MOTiOEHY Y BY/TKAHOT€HHO-0CaTOBIX TOB-
max KpuBopisbkol cTpykTypu, oOIpyHTyBaTu
BJMCHOBOK, 10 3pyZieHiHHA CXifIHOTaHHIBCbKOI
CcMyTM € HaimepcnekTuBHimmMM y Kpusbaci.
OpHak 1i DOCTIgHMKM IIOMMJIKOBO BiTHOCH/IN
IO TEPBMHHOOCAZOBUX YTBOPEHb PYHOBMicCHI
MeTabasuTy HOBOKPUBOPI3bKOI CBIiTH i po3IyIa-
flany iX y CKIafii €qyHOr0 TePUTE€HHOTO KOMII-
JIEKCY PA30OM i3 CaKCaraHCbKOIO Ta CKEIIBATCh-
KOO CBiTaMJ KpMBOPI3bKOI cepii.

B.M. IBaHOB 3i criBaBTOpamMy TOJIOBHY POJIb
y reHesuci MonibeHoBoi MiHepaisauii BifBo-
VIV TipOTepMaIbHIM IIPOIiecaM, 0B I3aHUM
i3 ykopineHH:AM rpaHiTtoifis [8]. BogHouac y pa-
toHi CXilHOraHHIBCbKOI CMYyTU IOLIVpPEH] pi3-
HOBiKOBi rpaniroigu Bifg 1,8 mo 3,07 mupg pp.
[1], ToMy IMTaHHA PO Te, SIKi caMe IpaHiToiAN
€ PY[OT€HHVIMI, 3a/IVIIAETHCS He 3’ ICOBAHNUM.

PesisiitHo-oninouyHi poboTn 2020—2021 pp.
nepen6adamy O6ypiHHA 10 po3BimyBalbHUX CBEPH-
JIOBMH i MMO3UTMBHO BIUIMHY/IU Ha PO3B A3aHHA
BA)K/IMBMX HEBUPINIEHMX i JUCKYCITHUX NIUTAHb
reoJIorii Ta 3pyfeHiHHA [aHHIBCbKOTO pOJOBUIIIA.
Y pesynbraTi KOMIUIEKCHOTO BUBYEHHA KEPHY
OTPMMaHO HOBi OpWUTiHa/IIbHI Marepianm, AKi
CYTTEBO MOMOBHIOIOTh i aKTyasi3ylOTh paHille
cdopMoBaHi ysB/IeHHS K IIPO XapaKTep PyAHOI
MiHepanisanii, Tak i mpo 6ygoBy BMicHOro mo-
POLHOTO KOMIUIEKCY, YaCTKOBO BXK€ OIIPUIIOJ-
HeHi. 30KkpeMa, BUSIB/IEHO BaX/IUBi (aKTU CTO-
COBHO OHTOTeHii MonibfieHiTy i oco6mmBocTei
JI0TO0 B3a€MOBIHOCUH 3 NMOPOROTBIpHUMM Mi-
Hepanmamy [12]; B pospisi popgoBmia Bupine-
HO KOpAiepuT-aHTO(IMITOBMII TOPM3OHT, IO
IIepeKpMBa€ YTBOPEHHA HOBOKPMBOPi3bKOI
cBit; [13].

Mera po6OTH: YTOUYHUTM Ta JeTalTi3yBaTu
re0JIOT0-CTPYKTYPHY MO3UIII0 i 3aKOHOMipHOC-
Ti ToKanisanii 3pyeHiHHA Monibneny [aHHIBCh-
KOTO POJOBMUIII; 3’ACYBAaTU OCOOMBOCTI pO3BUT-
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Ky i MiHepaZbHUI CKJIaJ, pyAHOI MiHepaisarii
Ta IOC/IiIOBHICTh (POPMYBaHHSA TOTIOBHYX MiHe-
panbHUX acollialil B pyfiax; oXapaKTepusyBaTu
HOCTi/KEeH] pynHi MiHepau; [eTalbHO HOCIIi-
ATV TOJIOBHUI PySHMII MiHepal — MOJiOfIeHiT.

QakTUYHNI MaTepian i MeTogU JOCTiKeHb.
DaKTONOriYHOK OCHOBOK BUKOHAaHMX KOMII-
TIEKCHUX JOCTiKeHb € KepH 10 posBimyBab-
HUX CBEpJIOBVH, NPOOypeHux y Mexxax [aH-
HiBCcbKOro poposuiia B 2020—2021 pp. Cepen
MeTOfIiB, 3aCTOCOBAHMUX IIiJl 9YaC BMKOHAHHA PO-
60TH, BX/IMBO BiIMITUTK OonKC cTpaTudikoBa-
HIX YTBOPEHD i3 3aCTOCYBaHHAM HOMEHK/IATY-
P BUXiJHUX BYJTKAaHOT€HHUX Ta OCaZOBUX IIO-
pin, mo ana [aHHIBCHbKOTO pOROBUILLA BUKOHAHO
Brepie. J/labopaTopHi ROCTIIKEHHS PAZOBUX
KepHOBMX IIpO6 BUKOHAHO BMCOKOYYT/IMBUM
MacCCIEeKTPOMETPUYHUM METONOM Ha 48 ene-
MEHTiB y HpOBifHuMX mabopartopiax Espomnn
(Pymynis, Ipnanpgisa) 3 MbkHapogHO0 akpemu-
taniero. MiHepanoro-nerporpadiuni pocmiz-
>)KeHHsA noHap 100 mpefcTaBHULIBKUX 3pasKiB
pyn i BMicCHMX mopip y nuripax Ta aHmuridax
3/[Ii/ICHEHO Y Bifjiisii reosorii Ta reoximii pygHmux
pomosuwy IHcTUTYTY Treoximii, mMiHepanorii Ta
pynoyrBopenHsa im. M.II. Cemenenka (II'MP)
HAH VYxpainu 3a 0IIOMOI010 ONTUYHOTO IOJIA-
pusaniinoro mikpockorna ECLIPSE LV100POL
(Nikon) Ta eneKTpOHHUX MiKpockomiB JSM-
6700F i JXCA-733.

Teonoro-cTpykrypHa mosmuuiga. laHHiBcbke
ponoBuiiie MonibfieHy 3HaXOAUThCs MK M. Kpu-
Buit Pir i m. JKosTi Bopu, mo6mm3y c. TanHiBKa,
HEIIOZla/liK BiJj OMHOVIMEHHOrO Kap'epy 3 BUJO-
6yTKy 3anmisuctux kBapuutis IliBHiuHOrO rip-
HI40306arayyBajbHOr0 KoMbOiHary. Bono mpu-
ypoueHe 10 TaK 3BaHOi CXiZTHOTaHHIBCbKOI CMY-
rm Meramopoivaux nopip [3, 6, 7], sAxa €
niBHIYHO-cXifiHUM KpunoM Kpusopisbkoi cuH-
KIiHanbHOI cTpyKTypu. Ilopomm cMmyrm MoHo-
K/IiHa/JIbHO MAJAIOTh Ha 3axXif mijg Kyrom 70—
80° y HampsaMi [10 Afipa CMHKJIiHAI, Yyepe3 110 B
TiTepaTypi 4acToO 3aCTOCOBYIOTh Ha3By CxifHo-
TaHHIBCbKAa MOHOKJIIHAJIb. Y MeXXaxX pOLOBUIIA
BOHA CKJ/IaJleHa Me30apXeliChbKNMIY, TIepeBaXKHO
OCHOBHOTO CKJIa/ly MeTaBy/IKaHiTaMl HOBOKpPU-
BOPI3bKOI CBiTH, IEPEKPUTUMU ITAJIEONIPOTEPO-
30JICBKMMU 3aJ1i3MICTO-KPEMEHNUCTUMI MeTare-
PpUTeHHUMM BifK/IaflaMy CKETIOBATChKOI i cak-
CaraHCbKOI CBiT KpMBOPi3bKOI cepii. 3py/ieHiHHA
MOJTiOeHy PO3BMBAETHCA B MIBHIYHO-CXiTHOMY
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60pTy MOHOK/IHA/I (CMyTH), B3JOBX KOHTaKTY
MeTa0asuTiB HOBOKPMBOPI3bKOi CBiTM 3 Me30-
apXelICbKMMM [BOIIOTbOBOIINIATOBUMM T'paHi-
TOIlaMM JIEMYPUHCbKOIO KOMIIIEKCY, fAKi IX
npopuBaTh (puc. 1). OcTaHHi B IPUKOHTAKTO-
Biil 30Hi MICTSATh KCEHOMITH MeTabasanbTiB HO-
BOKPMBOPI3bKOI CBiTH, a TAKOXK OCTAHIIi II/IaTio-
MIrMaTUTIB JHIIPOIETPOBCHKOTO KOMILIEKCY.
B pospisi crpatndikoBaHUX YTBOpPEHb TAaKOX
3adikcoBaHO rpaHiToiny (ammitu, rpaHiTH, Her-
MaTOifHI TPaHITH) Y BMUIIAAI MaTOMOTYXXHUX
TAlOK, >KW 1 IUTipiB. Y KOHTAKTi CKeIIBATCh-
KOi Ta CaKCaraHChbKOI CBIT BUJIi/IEHO CMYTOIIO-
mibHe Tilo JeMIKOTpaHiTiB TaHHIBCHKOTO TUITY
HMOTY>XKHICTIO 10 600 M. ¥V IeAKMX CBEP/IOBMHAX
PO3KpUTI MeTaIipOKCEHITH, 11ie piflle — MelaHO-
KpaToOBi MeTarabpo, siKi 3a/IraloTh Cepes MeTa-
6a3a/bTOIAIB Y BUITIA/I ITOOAVHOKNUX JIiH30MO-
HiOHUX iHTPY3iit HOTYXHICTIO Bif IMepIInx MeT-
piB 1o 10—20 m.

ITopopgu KpucTamiyHOro pyHmaMeHTY Ipak-
TUYHO ITOBCIOJHO MEePEeKPUTi KallHO30MCbKUMU
Ta YETBEPTUMHHUMM BiIKJIaJJaMi  OCafloBOTrO
YOXJIa TOTY>XKHICTI0 35—50 M.

[onoBHe AM3’IOHKTMBHE IOpPYLIEHHA — Iie
Kpusopisbko-KpemeHuynbkuit IIMOMHHNIT poO3-
JIOM, AKMI BiflirpaBaB BMU3HA4Ya/lIbHY pOJIb Y
¢dopmysanni KpuBopispkoi cTpykrypn. BracHe
BiH TIpefcTaB/IeHNII TEKTOHIYHOK 30HOI0, MO
AKOI HAJIOKNUTD cepis 30/KeHUX CyOrapaeb-
HUX Ta ONEPSAIYMX PO3/IOMIB. 3BMYAIHO JIO-
KaJIbHI pO3/IOMM IIOEJHYIOTbCA 3 TOJIOBHIIINMMA
Il TOCTPUMM KyTaMM, MAIOTh HE3HAYHYy IIPO-
TSDKHICTD i ciuyTh HammapoBaHi MeTaMopgiuHi
YTBOpPEHHS, 3IM'ATi y CK/IafKM Pi3HOTO paHTY.
Posnmomu QikcyoTbcsi 30HaMM IOAPIOHEHHS,
KaTaK/Ia3y Iopifi 6e3 CyTTEBOTO IX 3MillleHHS.

3a manumu [[I1-200 (B.B. 3axapos Ta iH.,
2002), soma Kpusopisbko-KpemeHuynbkoro
IIMOVMHHOTO PO3JIOMYy MA€ Bis/IONOAiOHYy MOp-
¢onorito 3 yTBOpeHHAM TPbOX OCHOBHMX pO3-
noMiB — 3axifHoro, TapanakiBcbkoro Ta Cxif-
HOTO, sIKi, IMOBIpHO, CXOJATbCS Ha IIMOMHI.
Came e "Bisi70" TeKTOHIYHMX HOpPYLIEHb KOHT-
pornoe TycKyBaTo-cKmagdacTi popmu Kpuso-
Pi3bKOI CTPYKTYpH, GOPMYI0UN CKIaf9acTi ma-
pareHe3Ncu pisHUX HMOPAAKIB. Y palioHi popo-
BUIAa BUAiNsgeTbca CxigHuit posnoM. Bin mae
KpyTe 3axifgHe nmafiiHHA 75—85° i mpocTATaeTh-
ca B CyOMepuiiOHa/IIbHOMY HAIpsAMi B3TOBXK
6opry KpnBopisbkoi CTpyKTypy MiXX HOpofaMu
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Puc. 1. Cxema posMiuienHsa [aHHIBcbKOro poposuiia
Moribaeny B Mexxax Ykpaincokoro murta (a) i Teomoriu-
Ha KapTa [aHHiBcbkoro pogosmma (b): I — Inryms-
cokuit i MD — CepeHbOIpUAHITPOBCHKIIT Merabo-
ki; KKSZ — Kpusopisbko-KpemeHuyIipKa 110BHA 30-
Ha; ] — [IBOIIOJIbOBOUINATOBI TPaHiTOIAM; 2 — ClaHLi
KBapI-6i0TUTOBI, KBapuutyu (MeTamiCKOBMKM); 3 —
cmaHmi kBapi-ampi6on-6ioTuToBi; 4 — MarHeTUTOBI
KBapLUWTH, METAITiCKOBMKY, MeTarpaBestiTi; 5 — C/laH-
11 am¢pi6omoBi, KopaiepuT-amdpibonoBi; 6 — craHIi Myc-
KOBITOBi; 7 — cmropucTi kBapunty; 8 — amdibomitu;
crnanni am¢ibonosi (MerabasanpTn); 9 — rpaHuI Hi-
nsiaky YepBoHa; 10 — 30Ha MoribfieHOBOI MiHepaisaii
Fig. 1. Location scheme of the Hannivka molybdenum
deposit within the Ukrainian Shield (a) and Geological
map of Hannivka deposit (b): I — Inhul and MD —
Middle Dnipro megablocks; KKSZ — Kryvyi Rih-Kre-
menchuk suture zone; I — two-feldspar granitoids; 2 —
quartz-biotite schists (metasandstones); 3 — quartz-
amphibole-biotite schists; 4 — magnetite quartzites,
metasandstones, metagravelites; 5 — amphibole, cordie-
rite-amphibole schists; 6 — muscovite schists; 7 — mica
schists; 8 — amphibolites, amphibole schists (metaba-
salts); 9 — boundary of the Chervona site; 10 — molyb-
denum mineralization zone

HOBOKPMBOPI3bKOI cepil Ta rpaHiTamMu memy-
PUHCBKOTO KOMIIJIEKCY.

BMmicHuii mopopHuii KoMmIekc. [onoBHuMii
obcsar MonibreHoBoi MiHepamisanii (o 85—
90 %) nokanizoBaHuit y MeTabasnTax HOBOKpPU-
BOPI3bKOi CBiTH, NpEACTaBIEHUX JBOMA TOJIO-
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Puc. 2. Teonoriyauit pospis IaHHiBCbKOTO popoBMIa
Moribaeny B3fOBK Npodimo OypoBUX CBEpPAIOBNH
Ne 6: 1 — 4eTBepTUHHI CYIIMHKY; 2 — Ia/JIeOTeH-Heo-
TeHOBi BifiKmagu; 3 — TpaHITOIAM [EMYPUHCHKOTO
KOMIIIEKCY; 4 — METaIliCKOBMKM, METAarpaBeJIiTh CKe-
JIIOBATCHKOI CBiTH; 5 — CMaHILi Koppieput-anTodiniTosi
Ta CIAIOANCTI 3 IPAHATOM; HOBOKPMBOPIi3bKa CBiTa: 6 —
MeTabasanbTy 1aBOBOI (ariil; 7 — MeTabasanbTiu, Me-
taaHge3nbasansty TyPosoi ¢auii; § — Kopa BUBITpIO-
BaHHs; 9 — 30Ha MOMiOIEeHOBOI MiHepaisaril

Fig. 2. Geological cross-section of the Hannivka mo-
lybdenum deposit along the profile No. 6 of drillholes:
I — Quaternary loams; 2 — Paleogene-Neogene sedi-
ments; 3 — granitoids of Demuryne complex; 4 — meta-
sandstones, metagravelites of Skelyuvatka suite; 5 —
cordierite-antophyllite and mica schists with garnet;
Novokryvorizka suite: 6 — metabasalts of lava facies;
7 — metabasalts, metaandesibasalts of tuff facies; 8§ —
weathering crust; 9 — molybdenum mineralization zone

BHUMM (paljiabHUMM IeTpoTumamm: 1) mera-
6asampTy maBoBoi (arii; 2) Merabaszanbry,
pinko MertaaHze3m6asanbTy TydoBoi darii, ski
HaJli pO3I/IAHYTO SIK METaTy (L.

3BUyarHo 1i ABa ¢ariaabHi pisHOBUAU B 06-
CA31 HOBOKPMBOPI3bKOI CBiTU 3arajibHOI II0O-
Ty>KHicTI0 200—250 M yTBOpPIOIOTB Tpy0Oe Imepe-
urapyBaHHA. [IoTy>XHiCTh IIapiB CKIajae Bif
10—20 mo 60—70 M; MaKCuUMaJIbHi 11 3HaUYeHHS
HaliXxapaKTepHimi A MeTabasanbTiB. Y Bepx-
Hill 4acTMHi po3pisy [JOMiHYIOTb MeTaTypu 3
IpourapkaMy MeTabas3asbTiB IOTYXXHICTIO [0
10 M, pifko 6inbiie, a B HIDKHII, HABIIAKH, ce-
pen MeTabas3anbTiB BUJUIAIOTHCSA HOOAVHOKI
IpoIIapKy ManonoTyxHux Metarydis. Cepen
000X pi3HOBUJAIB € mpormmapku Bif 1 cm 0 30—
40 M cnaHiB 6iOTUTOBUX, KBapIl-0i0TUTOBUX,
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KBapII-I/Iariok/nas3-6i0TuToBuUX, iHKOMM 3 rpa-
HATOM, SIKi MM JiiarHOCTyBamu sK MeTamopdizo-
BaHi aprimity, aneBpomnitu, TypiTy 3 MiHIMBUM
CIIiBBiIHOIIEHHAM BY/IKaHOTEHHOTO i 0Ca/loBO-
ro marepiany. [HKOMM IXHA IOTYXXHICTh CATa€
1 M, a60 ) BOHM POPMYIOTb cepef; MeTabasab-
TiB iHTepBanyu (2—4 M) iHTeHCMBHOTO HaCUYeH-
HA MaJIONIOTY>KHMMM IIpouIapkaMu. B Takmx
JIOKa/IbHUX iHTepBajlaX BOHM MOXXYTb CK/IalaTy
1o 40 % o6cAry pospisy.

Y cxmapi cBiTM MeTabasanbTH € TOJTOBHUM
PYAOBMICHUM IIETPOTHUIIOM, A MeTaTy(py MarOTh
NIPOAYKTUBHY MiHepaslisallito Juile y BUMAJKY,
AKIIO BOHN 3HAaXONATLCA cepell MeTaba3albTiB
y MOJi6JIeHOHOCHII 30HI Y BUIIAZL IPOIIAPKIB
HOTYXHICTIO Biff 5 ¢cM 710 1 M, pifko Ginbie.

3arasoM He3MiHeHi MerabasanpTy abo He
MicTATh CynbdifiB, abo MicTATh IX Ha piBHI
0,1—1 %. Cynbdinyu npencTapieHi mipoTnHoOM i
nipuToM, sKi HasBHI NMpU6IM3HO y piBHUX 00-
cArax, 3pifKa — Xa/JIbKOIIpUTOM. Y MeXKax Mi-
Hepaji30BaHMX 30H, 30KpeMa MOiOIeHOHOC-
HUX, piBeHb Cynbdigmsanii Moxe MifBUITyBa-
TUCH 10 2—3 %, nokanbHO — 10 5 %. OpHiemwo i3
BOX/IVBMX JiaTHOCTMYHMX O3HAK MeTaTy(diB y
po3pisax CBepMIOBMH € CYyTTEBO BUILMNIL, TOPiB-
HSHO 3 MeTabasanbTaMi, piBeHb Cynbdign3aarii,
AKUI MigBUINYETbCA 10O 3—5 % 1 HaBiTH [0
8—15 % B geAKuX iHTepBaax.

3a Mopdororielo i 0COOMMBOCTAMY IOLIN-
peHH: sK B MeTaba3ajbrax, Tak i B MeTaTydax
cynbdiny yTBOPOIOTH: 1) CyTTEBO CynbdinHi
cy63rigHi, pimme ciyHi npsAMOiHiNHI, iHKOMN
XBWSICTI  TIepepUBYACTi  IPOXKMIKOIOAIOHI
CMY>KKM 3aBIIMPIIKY 1—5 MM, CKIa/ieHi 3epHa-
mu Bifg 0,1 MM 10 2—3 MM; 2) BUZiIeHHS TIep-
IIOTO TUIIY, ajIe B acoljialii 3 KBapIoM, To6TO
IPUYyPOYEHi NO KBApLOBMX IIPOXXWIKIB, JiH3,
HenpaBwIbHUX $HopM; 3) muaonoxpibHa iMmper-
Hauisa gpi6bHnx 3epeH (0,1—0,5 MM) y Bcilt Maci
nopopy; 4) MOpiBHAHO Benuki (3aBOIIBLIKY Y
nepur CaHTMMeTpH) THi3fla, KapMaHM, NUTpK i
CKYITY€HHA B acolliallil 3 KBapLIOBUMI IIP OXKWJI-
Kamy abo 6e3 Hux.

Y rpaniToigax [eMypUMHCHKOIO KOMIIJIEKCY,
AKi IpOPMUBAIOTb MeTaba3UTU HOBOKPUBOPI3b-
Koi CBiTH, 30cepemxeHo He Oimbme 10—15 %
MonibpieHoBUX pya. [paHiTy nmepeBaXkHO ceper-
HbO3EPHIUCTI, CepeJHbO-BEINKO3ePHNUCTI, 6io-
TUTOBi, MYCKOBIiT-0i0TUTOBI rpaHiTH, 3 Bapiawi-
AMU KONIbOPY BiJj pOXKEBOTIO, 10 KOBTO-, CBITJIO-
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Puc. 3. 3aranpHuil BUITISAS TUIIOBYX MOJIIOIEHOBUX PYL
Y IIO3OBXXHIX PO3pisax KEpHY CBEPJIOBMH: d — B Me-
tabasanprax, cB. 01, 1. 368,8 M; b — y IBOIONIBLOBO-
IIIATOBMX rpaHiTax, ¢B. 10, r1. 319,2 M; I — meraba-
3a1bT; 2 — KBapL{OBi IPOXMIKY; 3 — 30HU 6ioTHTH3aLi]
B MeTabasasbTi; 4 — rpaHiT 3MiHEHMII, PO3CIAHIBO-
BaHUIL; 5 — ammitonopi6Ha mopoaa

Fig. 3. General view of typical molybdenum ores in
longitudinal sections of boreholle cores: a — in meta-
basalts, drillhole 01, depth 368,8 m; b — in two-feldspars
granites, drillhole 10, depth 319.2 m; I — metabasalts;
2 — quartz veins; 3 — biotitization zones in metabasalts;
4 — altered and schistosity granite; 5 — aplite-like rock

Puc. 4. opmu Bupinenp mMomnibe-
HITY B PyJJOHOCHMX 30HAX i pyIHUX
Tinax. Y memabasanvmax: a — Mo-
MOAEHIT 1 MPUT Y MaTOMOTYXXHUX
KBapLOBUX IIPOXMIKaX, cB. 06,
1. 359,1 M; b — MoHOMiHepabHi
IepepuBYACTi HUTKOMOIOH] /TiH3Y,
CMYXKM 1 HUtipu Moni611eHiTy,
cB. 02, 1. 228,8 M; ¢ — PO3BUTOK

MOTTiOaEHITY B3LOBX 3y6qaCToro 0OMe>XeHHA KBapIlOBOrO KapMaHy Ta Yy BUIVLAAL APi6HOMycKyBaTOl po3cigHoi
BKpAIUIeHOCT], ¢B. 03, /1. 147,1 M; d — MonibpeHiT i mput y BUI/LIA] KaliM OTOYYIOTh KBapuosi 6ysunn, cB. 08,
1. 103,5 M; e — mipnUT-MOTi6EHI TOBIIT TAHIJIOKOK Y 3a/Ib0AH/1 KBapI{OBOTO MPOXKIIKA, CB. 06, I7L. 356,1 M; f — 1Ba
BE/IMIKONTYCKYBAaTi BKpAIUIeHHs MOMIONEHITY B KBapLOBiit Kuti, ¢B. 04, 11. 407,3 M; y epanimax: ¢ — MycKyBari arpe-
raTy MOMOfeHITy B acomialii 3 KpyIHOKPUCTAIYHUM mipuToM, cB. 08, I1. 163,0 M; I — CKyI4YeHHs HepeBaXkKHO
i3oMeTpMYHNX BKpaIIeHb CepefHbOTYCKYBaTOr0 MOTiOAeHITy Ta KybidHOoro miputy, cs. 06, ri1. 419,9 M

Fig. 4. Morphology of molybdenite in ore-bearing zones and ore bodies. In metabasalts: a — molybdenite and pyrite
in thin quartz veins, drillhole 06, depth 359.1 m; b — monomineral discontinuous threadlike lenses, strips and slots
of molybdenite, drillhole 02, depth 228.8 m; ¢ — molybdenite along the jagged boundary of a quartz pocket and
fine-scaled scattered disseminated inclusions, drillhole 03, depth 147.1 m; d — molybdenite and pyrite rims sur-
rounding quartz veins, drillhole 08, depth 103.5 m; e — pyrite-molybdenite chain in zalband of a quartz vein, drill-
hole 06, depth 356.1 m; f — two coarse-flake molybdenite inclusions in a quartz vein, drillhole 04, depth 407.3 m. In
granites: g — flaky molybdenite aggregates in association with coarse pyrite, drillhole 08, depth 163.0 m; & — most-
ly isometric inclusions of medium-flaky molybdenite clusters and cubic pyrite, drillhole 06, depth 419.9 m
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ciporo. Ilofmexynu B OCHOBHil Maci Iopopu
BUAIIAIOTBCS 61b1i (1—1,5 cM) 3epHa MobO-
BOro MmaTy (IepeBaKHO MIKpPOKIiHY), AKi
CTBOPIOIOTD C/1AOKO BUpaXKeHYy NopdiponopioHy
CTPYKTYypy. B iHTepBanax TeKTOHO-MeTacoma-
TUYHVX 3MiH I'PaHIiTU IIepEeTBOPIOIOTHCS Ha THEN-
conopibHi HeOHOPINHI MOPOAY HMePEeBaAXKHO Ci-
poro, CBITIO0-CipOro KOIbOpY, Bifi cepelHbO- 10
pi6HO-CepeNHbO3EPHUCTHUX, 3POCTAE Ki/IbKICTh
MYCKOBITY, IKUI1 3aMilye 6ioTut. ¥ pesymbrari
MiBUILEHHA IHTEHCUBHOCTI TEKTOHIYHMX IIPO-
1eciB (6/acTokaTak1a3, MiJIOHITU3allisl) TOPOAK
HabyBaIOTb CipyX BiATiHKIiB i ApibHO3epHMUCTOI
CTPYKTYpPH, NOAEKYIY HEYITKO CMYTracTOrO BU-
I7IAly 32 paxXyHOK 4YepryBaHHA MNiIAHOK KaTa-
KJ/Ia3y pi3HOI iHTEHCUMBHOCTI Ta CTYIIEHA OKBap-
oBaHHA. OCTaHHE YacTO BUPAXKEHO IIOABOIO
MOOAVIHOKMX KBapLIOBUX IPOXUIKIB IOTYX-
HICTIO y Iepuii CaHTUMETPU Ta XUI — JO
2—3 M. BigmiueHa TakoXx poscisHa BKparle-
HicTb cynbdiniB y kinbkocri Big 0,5 10 3 %.

XapakTepHuCTIKa PYIOHOCHNX 30H i pygHNX
T 3pyneHiHHA MOTIOAeHy IpUypodeHe 10 30HK
KOHTaKTy MeTaba3anbTiB HOBOKPUBOPI3bKOI
CBITM 3 TPaHITOIaMM [[€MYPUHCHKOIO KOMII-
TIEKCY, AKi YKOPIHM/IVCD Y3[JOBX IiBHIYHO-CXif-
Horo 6opty KpuBopispkoi cTpykrypu (puc. 2).
MonibneHoOHOCHA 30Ha MOTY>KHICTIO Bif 15—20
1o 100—120 M mpocTAraeTbes B3JOBX KOHTAK-
Ty Ha BificTaHb 6/M3bKO 9 KM. 3arajoM BOHa
OXOIUIIOE €K30KOHTAaKTOBI MeTabaszanbTyt (o
100 M), a TaKOXX BjIacHe KOHTAKT Ta €HIOKOH-
TaKTOBI I'paHiTH. IHOAI CYLIBHICTD 3pyneHiHHA
MOJTiOeHy B TpaHiTax MOXKe IIepepyuBaTiCh, a B
MeTabasanbTaXx — BimmamaTuca Bif KOHTAaKTy
Ha BifcTaHb 10 50 M y BUITIALL «PYKaBiB».

Y Mexxax MiHepasli3oBaHOI 30HM KilbKiCTb
cynbpdifiB SK y MeTabasanbrax, Tak i B IpaHiTO-
igax Bapimwe Bizt 0,5 1o 3 %. besnoceperHbo MO-
Mi6eHIT IpuypodeHnit 1o 3ab0aH/IiB MajIoIo-
TyKHUX (0,01—2 cM) KBapHoBMX >XWI i Hpo-
x)unkiB (puc. 3). Yacto BiH € Yy KBapLoBUX
TiH3ax, OyuHaxX, KapMaHax. MajlonoTy>xHi Mo-
Ni6eHITOBMICHI KBapIIOBi >KM/IBHO-IIPOXKUIKO-
Bi yTBOpeHH:S HaOyBalOTb XapaKTEPHOTO TOJY-
OyBaTO-MeTajIeBOro BifTiHKY. 3a Mopdoorieo
MOIINPEHi AK IPAMOJTIHINHI, OTHOPIFHI 3 YiTKU-
MU OOMEXEHHSAMU >KWIM 1 HPOXWIKY, TaK i
3BUBICTI, XBUJIACTI, 3 HEPIBHMMM KOHTAKTaMU,
HEeOoHOpigHOI BHYTpilHbOi 6ynoBu. ITepeBax-
Ha OI/IBIIICTD i3 HMX HEBUTPUMAHOI IIOTY)KHOC-
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Ti, posniH3oBaHi, OyAMHOBaHI Ta OpieHTOBaHIi
CyO3Tif[HO [10 C/TaHIIOBATOCTi BMICHMX IIODIf.
CiuHi B3a€EMOBIJHOILIEHHS CIIOCTEPIraroThCs PifKo.
B acomjianii 3 Moni6geHiTOM HOCTiIHO IIpK-
cyTHi cynbdipy: mipnut, mMpOTHH, XaTbKOMIPUT.
Bonu yrBoprotoTs api6Hy (0,1—1 MM) BKparie-
HIiCTb B OCHOBHIII Maci mopopy, piftue cy63rigHi
HUTKO-, JTIH30MOAi0H CMY>KKI Ta THi3moIomio-
Hi CKYITY€HH:A pO3MipOM y Ieplli CAHTUMETPH,
IIpUYPOYEHi 1O IIPOXKMIKIB CBiT/IO-Ciporo KBap-
1y. 3arajoM CIIOCTEpeXXeHO OiTbII-MeHII piB-
HOMIpHMIII POSIOAIN MipUTY, MiPOTUHY i Xa/b-
KOIIIpUTY B MeXax MiHepaTi3oBaHOI 30HU (30H).
Topi six s MonibpeHiTy y 6araTbox cBepayo-
BUHHMX IIepeTHNHAX NIPOsIBIeHa CUMEeTPUYHA 30-
HaJIbHICTB: y HaIlpsAMi Bil KpalloBUX [O II€H-
Tpa/IbHUX YaCTUH 30HU JIOTO BMICT ITOCTYIIOBO
301/IBIIY€ETHCA Bil OKPEMUX, /Iefb IIOMIiTHUX JTy-
COK, TePepPUBYACTUX HUTKOIOLIOHUX BUJIiIEHbD
[0 BKpaIl/IeHb, THI3OIOmiOHNX KapMaHiB, /1iH3,
npuMasoK 3aBOinbpmiky 1—5 MM, iHOAI [0
1—2 cMm (puc. 4). BignosigHo BMicT Monibpeny
spoctae Big 0,001 % B KpaitoBux mo 0,8 % B
LIEHTPA/IbHUX YaCTMHAX 30HU, JIe 3BMYAITHO BU-
[inA€TbcA OfHe PyAiHe Tizo. ToMy 3arajbHi KOH-
TYpPU PYySHMX TiZl MOXKHA BUJIIUTH IIifi 9ac II0-
bOBOI JJOKYMEHTAllil 3a HailBUIOK KOHIIEH-
Tpali€ro MOiOfeHITy B KepHi, a MiATBEpANTY Ta
JIOKAJTi3yBaTy BXe 3a JaHUMM JIabOPaTOPHUX
[OCIIi/IKeHb i BMiCTOM MOo/i6feHy y mpobax mo-
Hag 0,01 %.
3a3BMyail iHTEHCUBHMII PO3BUTOK MOJIiOfe-
HITY CIIOCTEpIra€Tbcs B 30HAX IIOMiPHOTO OK-
BapIIOBaHHA Nopif, 6iotuTusanii metabasain-
TiB 1 MycKoBiTM3anil rpaniroifis. IloTy>xHicTb
PYBHUX Til He BUTpMMaHA i 3MiHIO€TbCA Bif 1
1o 10 M i B posgyBax MoxXe cAratit 18—20 M.
MonibmeHoHocHa 30Ha (30HM) 3 HAABHUMMU B
i 0cbOBiit YacTUHI pygHUMMU Tinmamu 3a MOp¢o-
JIOTi€10, PEYOBMHHNM CK/IalOM i BHYTPIilIHbOIO
Oy[I0BOIO PO3IIAIAETHCA SAK JIHIHMII IITOKBEPK.
Pynni minepanm Ta nmocrigoBHicTh iX yTBO-
PeHH:A. BYBUEHHS CTPYKTYPHO-TEKCTYPHIX 0CO0-
JIMBOCTEI i IPOCTOPOBO-4aCOBUX B3a€EMOBITHO-
CUH MDK pyfiHMMM MiHepanamu [aHHiIBCBKOTO
ponoBuILa fa€ 3MOT'Y BULIIATY eKibKa IOCTi-
NOBHUX PYOHMX CTafiifi MiHepaJIoyTBOpPEHHS:
paHHA OKcKpaHa (iTbMeHIT-MarHeTMTOBA); TONIO-
BHa cynbdigHa 3 MoibfeHiTOM; apceHigHO-
cynbdoapceHifHo-cynbdinHa (apceHOCeHOBa)
HOTEHLi/IHO 30/I0TOHOCHA; Mi3Hs CynbdinHa.
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Puc. 5. CxymuenHs cynbdifiB y 3paskax KepHy 3i cB. 06: @ — KBapl-CyabdinHe rHi3fo B MeTabasanibroBoMy Ty i,
niporuH (Po) BMmimye okpemi kpucramu miputy (Py), sp. 06/231,25; b — KpynHOKpUCTamiYHNIl MipUT y 3anbbaHmi
kBapLoBoro (Qz) mpo>xmika B rpairax, 3p. 06/428,2

Fig. 5. Sulfide clusters in core samples from drillhole 06: a — quartz-sulfide nest in metabasalt tuff, pyrrhotite (Po)
contains individual pyrite crystals (Py), sample 06/231,25; b — large-crystal pyrite in a zalband of quartz (Qz) vein-
let in granites, sample 06/428,2

Puc. 6. Xanpkomipur (Ccp) B spoctkax 3 mipntom (Py) y KBapLoBOMy IpOXWIKY B Merabasanbrax, aHIUI]
01/380,6. 3epuo canepury (Sp) micturbcs y mipuri (b)

Fig. 6. Chalcopyrite (Ccp) in intergrowths with pyrite (Py) in quartz veins in metabasalt, polished section 01/380,6.

Sphalerite (Sp) grain is contained in pyrite (b)

MiHnepanu ronoBHoi pygHOI crafii chopmy-
Ba/IMICh y PE3y/IbTaTi rifipoTepManbHO-METACO-
MaTUYHOTO I€PETBOPEHHSA BY/IKAHOTEHHOTO Ma-
¢itoBoro cybcrpary B ymMoBax Mertamopdismy
IIepeBAXHO eMifjoT-amdiboniToBoi damii Ta ybT-
pameramopdismy, 10 BifbyBamuch, BiporifHo,
IiJ BIVIMBOM YKOPiHEHHA IUTyTOHIYHUX Macu-
BiB i rimabicaspHUX Ti1 Me30apXeiiChbKUX JIBO-
ITO/IbOBOILIIIATOBMX I'PAHITOINIB JeMYPUHCHKOTO
KOMIITIEKCY.

Panns oxkcuona cmadis. Ha panniit crapil
yrBopumch okcuau Fe ta Ti, Axi goBoni mupo-
KO PO3IIOBCIO/KEHi y MeTaMOp(iuHIX MOpoax
ponosuia. [lo BifHOIIEHHIO O FOJIOBHOI, IPO-
BYKTUBHOI Ha Mo cTajii, OKCuM € JOPYSHUMI.
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Maeremum (Fe,O,) — mommpennii pyaHmit
MiHepas y Mo/ib/jeHOHOCHNX 30HAaX i PyIHUX Ti-
Jax Ta O6iTBIIOI0 MipOI0 Y BMICHUX MeTabasuTax.
[Topexomu KibKicTh MarHeTUTy y MeTabasab-
TOBUX Ty(ax Moxe carat 3—>5 %. IlepeBaxkHO
MiHepas IpencTaBlIeHNiT TiH30MOAiOHUMY BU-
IOBXXeHVMM 200 i30MeTPpUYHUMM arperaramu
HeNpaBWIbHUX, piflre ifiomopdHUX 3epeH 3a-
BOimbkn 0,1—1 Mwm. YTBOpeHH:A MarHeTUTY
BiffOyBa/oOCh YHACJOK IIMPOKOTO PO3BUTKY
IIpOLIECiB OKMCHEHHA Ha BCiX eTallaX MeTacoMa-
TUYHOTIO IIepeTBOPEHH: 3a/1i30BMICHUX MiHepa-
niB. Kpucramnisania pisHux reHepauiil OKCURy
TIOB’AI3aHa i3 3araJIbHUM IIepebiroM i CMHXpPOHi-
3a1iero (4acoBOIO KOPEJIALI€EN) BCiX MPOIECiB,
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HOYMHAIUN 3 MeTaMopdismy, fiapTopesy i 3a-
KiHYyI04YM HU3bKOTEMIIEpAaTyPHUM MeTacoMa-
TO30M Ta TifpOTEpPMa/JbHUMM IIEPETBOPEHHS-
MH. BigKlaZileHHA MarHeTUTy TPUBAJIO HA KOX-
HOMY €Talli i B KOXHIl IOPOAi 3 NIEBHUMU
MiHepanoro-reoXiMiuHIMMI 0COOMNBOCTAMIA.

Inomenim (FeTiO,) — Tumosmit akiecopumit
MiHepan MeTabas3uTiB i CIaHLIB pi3HOTO CKIALY,
3a 00CATrOM BiH CYTTEBO IIOCTYNAETHCSI MarHe-
TUTy. Huska TeKCTYpHUX i CTPYKTYpHUX 0C00-
JIMBOCTEIl IPOCTOPOBUX CIiBBiIHOLIEHb LIUX
MiHepaJliB BKa3y€ Ha CMHXPOHHO-IIApareHeTny-
HIIT XapakTep iX yrBopeHHs. /ibMeHiT chopmy-
BaBCsA Ha OKCUJIHIN CTafil, IpefCcTaBlIeHNII i30-
METPUYHMMU Ta BUIOBXXEHVMM, [EII0 3a0KPY-
IJIEHVMM 3epHaMu. 30KpeMa B MeTabas3asbrax,
Iie CIIOCTEPIraeTbCsA MaKCVMaJbHa KOHIIEHTpa-
I[id aKIIeCOPHOIO iIbMEHITY, IepeBaXkHa MOp-
¢donoria oro BMUAiIEHb NPU3MATUYHOBNIOB-
JKEHa, 3a0KpYIJIeHa.

Apcenosa minepanizayis CIOPagIHO HasIBHA
B HAJIpyJHUX MeTameiTax 6ioTuT-Ivrariokas-
KBapILIOBOrO CKjIafy, iHOAi 3 rpaHaToM, fAKi B
MeXKaX CKEeITI0BATChKOI CBiTM 3a/IATal0Th HA Me-
Taba3uTax HOBOKpUBOPi3bKoi cBiTH. Takmit T
MiHepajisalii BBa)KalOTh IOTEHLIIHO 30JI0TO-
HOCHMM. Y Gi/IbIIOCTI BUNAZIKIB BiH XapakTepu-
3Y€TbCA MOCTITHMM PEYOBIMHHYM CK/IafIoOM 1 He
3a7IeXNUTh Bif Bapiauiil KkBapI-cyabdigHOrO
CIiBBiTHOILIEHHA B IIOPOJ|.

ITipomun (FeS) — onuH i3 HalipO3MOBCIOIKe-
HimmMxX cynpdifiB y MiHepamizoBaHMX 30HAX
lanniBcbKOrO pomosuia. Bin yrsoproe poscis-
HY BKpaIUIEHICTb a/loTpioMOpdHO3EpHMUCTUX
IpiOHMX arperatiB, focuTh Benuki (1—2 cm 3a
IepeTNHOM) CKyIYeHHA (puc. 5, a), 6mmu3bKi 3a
TEKCTYPOIO [0 MaCUBHUX, cepil NPOXUIIKIB,
okpeMi cybiniomopdHi arperatn. KinpkicTp Mi-
Hepajly Bapilo€ Bifl TOOAMHOKMUX 3€PEH [0 TyC-
TOBKpPAIIJIEHUX CKYII4eHb, NPOXU/IKIB i HaBiTh
[I0 MacCUBHUX CKym4eHb. IIpocTropoBo mipoTnn
acoLil0€ 3 TEMHOKOMIPHMMU MiHepalaMy, Hall-
vacTinre 3 am¢pibonom, 6ioTuToM y MeTabaszanp-
Tax Tydosoi ¢arii, fe Jioro KimpKicTh iHKOMN
Moxke caratu 12—15 %. MacoBe BimknameHHS
cynbdiny BifdyBanocs nicist GpopMyBaHHSA J1bO-
JIIHTIT-apCEeHOMIpUTOBOI acoLiallil, HIDKYe Bif
Hel 3a po3pisoM i Bullle Bifj MPOXYKTUBHOIL CY/Ib-
¢igHOI MiHepanizanii 3 MomiOeHITOM.

ITipum (FeS,) BifMideHO NMOBCIOAHO y BMic-
HIUX Topofiax i B pymax. Voro nommpeHHsa €
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3HaYHO MiH/MMBMM. Y MeTaTydax BiH HaABHMI
NpuOIN3HO B OJHAKOBIN KiBKOCTI 3 mipoTnm-
HOM, a B MeTabasanpTax, 30KpeMa PyLOHOCHIUX,
BiH jomiHye (puc. 5). HacTo kinbKicTh MiHepany
NPAMO 3JIEKNUTD BiJj HAABHOCTI 3a/1i30BMiCHMX
HOPOZIOy TBOPIOBa/IbHYX MiHepaiiB. Tak, y 30Hax
6ioTUTH3AIl 10TO KOHI|EHTpAIlisi MOXe 3pOcC-
tTatu 1o 5—10 % Bif ob6cary mopomu. Hap-
3BMYAITHO IIMPOKMII CIIeKTp Mopdosoril Bui-
JIeHb MiHepajy CIIOHYKa€ 4acTo JO HeoOIpyH-
TOBAHOT'O PO3Pi3HEHHA 3HAYHOI Ki/IbKOCTI 1100
rerepaniit. Cepel; OCHOBHUX MOPQOIOriyHuX
PiSHOBHUJIIB ITepeBa)kaloThb anoTpiomMmopdHo3ep-
HICTI arperaTy, iHKO/IN B 3pOCTKaxX i3 MapKasu-
TOM, BENIVIKO3EpPHINCTI CKyIYeHHA 3 ifiomopod-
HUMM 06pucamy, TiH30IORIOHO-0BaIbHI Ta He-
HpaBWIbHI GOpPMU, a TAKOX APiOHI MPOXKMIIKMY,
IPOCIiYKM, AEHAPUTONOAIOHI IPORYKTM 3aMi-
LIeHHA 3a/1i30BMiCHMX MiHepaiiB. Posmip arpe-
raTiB Moxke caratu 5—10 MM, a B THi3gax — [0
4—5 cm i 6impmre (puc. 5, b). Minepan TicHO
aCOLII0€ 3 MIPOTMHOM, MarHETUTOM, I/IbMEHITOM.
IIpocTopoBO-4acoBi B3a€MOBiJHOIIEHHA Mipu-
Ty 3 IHIIMMM PYAHUMM MiHepajaMy CBif4aThb,
10 HajyacTille MipUT YTBOPIOEThCA BHACTITOK
pucynbdigusanii 6inbI1 paHHBOTO MiPOTHHY.

Xanvxonipum (FeCuS,) 3a mommpeHHsM B py-
[laxX 3HAYHO IIOCTYIIAETHCA MIPOTUHY Ta MipUTY.
3a 4acoM yTBOPEHHS BUMIIAIOTbCA /IBi reHepa-
uii cynpdiny migi. Pannin xanbkomiput-1 mo-
HIVPEHNIT Y BUCOKOTEMIIEPATYPHUX IapareHe-
aucax Po-Py-Cpy, a Takox B acomuianii 3 Mori6-
nenitoM. JJocutb yacto 6inbimit (0,4—1 MM 3a
BUIOBKEHHAM) XaJIbKOIIPUT € y KBapIOBUX
npoxunkax (puc. 6). IlisHiit xampkomipuT-2
GbikcyeTbcs y BUMIALL MiKpOIIPOXKMIKIB y mipn-
Ti. MO>XHa IpUITyCTUTH, IO B iHTE€pBasax 3 Iifi-
BUILEHNM BMiCTOM Xa/IbKONIpUTY 30i/IbIIyETD-
CsA KOHLIEHTpallis 30/10Ta.

Hesnauyno nommpeni cdanepur, meernir, ra-
NeHiT i BicMyTUH omnucaHi B pob6ori [7], fe Bu-
K/IafleHO TaKOXX He MiATBep/KeHi faHi Ipo 3Ha-
XifIky caMopofHMX cpibna i BicMyTy Ta Temypu-
miB BicmyTy. ITig 9ac ux [OCIi>KeHb B OFHOMY
i3 anmi¢iB 6y1o miarHoCTOBaHO Canepur.

Cepanepum (ZnS) — mapareHeTUIHMIT Xalb-
KOIIpUTY CyIbQif, BUABIEHNII Y BUITIALAL Api0-
HUX OKPYIIMX BK/IOYEHb Y XaJbKOMipuUTi
(puc. 6). IloBeninka MiHepasy B Ipolieci pyfHO-
rO MiHepa/jIoyTBOPEHHs 3HAYHOI MipoIo 1ofi0-
Ha JI0 XaJIbKOIIPUTY.
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Puc. 7. EneKTpoHHO-MIKpOCKOIIIYHI 3HIMKU cepefgHbo- (a—f) 1 ApibHonyckyBatux (g—h) BuineHb MoTi6neHITY B
annuridax i3 pysHoi soHu [aHHIBCHKOTO pomoBuLia, cB. 08, 1. 240,2 M

Fig. 7. Electron microscopic images of medium- (a—f) and fine-flake (g—h) molybdenite inclusions in polished
sections from the ore zone of the Hannivka deposit, drillhole 08, depth 240.2 m

Moni6denim (MoS,) € TOTOBHUM PY/IHUM MiHe-
pasioM, AKMil BU3HAYA€ MIPAKTUIHY 3HAYMMIiCTh
lanHiBCbKOrO poposuila. BignoBigHO JO OpoOf-
HOT'O CK/IaJly PyLOHOCHOI 30HM BiH ITOIIVPEHNIL,
IepeBaXXHO, Y MeTaba3nuTax HOBOKPUBOPI3bKOI
cBiTM (€K30KOHTAKT), MEHIIOK MipOI0 — Yy IBO-
IIO/IbOBOIIIIATOBMX TPAHITOIjaX [JEeMYypPUHCHKO-
r0 KOMIUIEKCY (€HZOKOHTAKT) i 6e3rmocepenHbo
B IXHbOMY KOHTAKTIi.

Ak 3a3Ha4eHO BUIIE, MOJIOHEHIT JIOKamisy-
€TbCA TIEPEBAKHO Yy 3a/7bOaH/IaX Ma/IoONOTYX-
Hux (Big 0,01 mo 2 cM) cy63rigHMX KBapIjoBUX
KW 1 IPOXXWJIKIB, JIiH3, KAPMaHiB, a TaKOX Y
BMiCHIX Topopax (puc. 4). Y Merabasambrax
Hall4acTillle TPaIUIAITbCA MOHOMiHepaIbHi (Tak
3BaHi "cyxi") a60 3 KBapLOM TOHKI HUTKOIOZi0-
Hi (~1 MM) JiH30YKM, ITepepUBYACTi CMYXKKM i
mtipu (puc. 4, b), 4acTKOBO — TOHKOTYCKyBaTa
po3cifgHa BKpaIIeHicTh (puc. 4, c). 14 minepa-
Mi3anii y rpaHiTax HalXapakTepHIiImMM € ¢op-
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MYBaHHA i30MeTPMYHMX iTioMOpHMX arpera-
TiB (puc. 4, g, h).

3a po3MipoM BUJi/IEHHA MiHepany BUIiIAETD-
s fipibHo- (B pgiamasowi Big 10—20 um o 0,1 Mm
3a BUJOBXEHHAM) i cepemHbONMyCcKyBaTuit (Bif
0,1 go 1,5—2 mm) momnibpenit. CepenHbomyc-
KyBaTi inguBigu posmipom 0,2—0,3 MM € Haii-
nommpenimymu. lle mammyko- i niHzomoni6Hi
dopmu (puc. 7, a, b), BumoBxeHi Tabmmukn i
IUTACTUHKM, IPaBU/IbHI 0OPUCH AKUX 3a3BUYAl
pi3sHOI0 MipOI0 IOpYIIEH], TOTHYTI, Ha/i/TaMaHi,
IHKO/M 3 ITyCTOTaMM, TOPLIEBi Kpai po3IIenIeHi,
a 6okoBi inkomu "Bopcucti” (puc. 7, c). Y 6inp-
IIOCTi BMIAAKIB BOHM Opi€HTOBaHi cybmapa-
JIEIBHO 3 MPOXMJIKAMIU i CJITaHIIOBATIiCTIO MOPif,
iHKO/MM po3TamoBaHi 6e3CUCTEMHO Y BUIVIAAIL
CKYITYeHb 3HAYHOI KiZTbKOCTI iHAUBIiB (puc. 7,
d, e). IlepeBa)XHO CIOCTEPIralOTbCs arperaTu
JIUIIE NEeKibKOX 3epeH y BUITIAJI THi3 i BKpall-
JIeHb 3aBOINbIIKM 1—5 MM, AKi B MeXax pygHNX
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Tin MOXyTb caratm 1—2 cm (puc. 4). JJpi6bHo-
JIyCKYBaTUil MOJIIOfEHIT IpeficTaBlIeHnit OfHa-
KOBO Opi€eHTOBaHMMM ab0 0e3lafHO pPO3KMU-
JaHVMIU OKpeMummu nyckamu (puc. 7, f, g), ski
YJacTO CYNPOBOMXKYIOTh Oinmblri 3a posmipom
BupineHHs (puc. 7, h). IpibHomyckyBaTi cKyI-
vyeHHs (Bix 0,3 1o 1 MM) TakoX IpefCTaBieHi
HEBEJIMKOK KIUNIbKICTIO BUAINIEHDb, YHACTILOK
YOro MAalTb XapaKTEPHY CiTYacTy, I'PaT4acTy
OymoBy. 3a Mopdororielo arperatu 3epeH Mo-
XKYTb OYTU BUIOBKEHVMM, HEIIPaBWIbHOI aMe-
60- 1 migkoBomonibHoI, iHOAL i3oMeTpu4HOI
¢dopmu. Y MoHOdpakuisx MomibaeHiTy, oTpu-
MaHUX i3 pyfHUX iHTepBaliB y MeTaba3ajbrax,
BUSBJICHO TAKOXK TAOMMUTYACTi i rekcaroHambHi
npusmu 3aB6inbInKy 0,1—0,7 MM (puc. 8).

BigmiveHi Buime cepenHbo- abo fpibHOMTYC-
KyBaTi arperaTy 4acTO YTBOPIOKIOTb I€pPepuUB-
YacTi CMY>KKM Ta JIAHIIIOKKM 3aBIOBXKM 10 cm
i 6impie (peanbHMI po3Mip 0OMeXyeTbCs Hia-
MeTpOM KepHY), Jie BOHM BMCTYIAIOTb B poJi
OKpeMMX JIaHOK (puc. 4, e). IleBHoI 3amexkxHOCTI
Mopdororii MonmibaeHiTy Bif BMicCHUX mopin He
BUABJ/IEHO. IIpakT4YHO 3aBXOV BUOBXKEHI iH-
OVMBimVM 4y IXHI arperaTyt OpPi€HTYIOTbcA CyO-
3riJJHO IO 3arajibHOI C/IAHIIOBATOCTI MOpix abo
MIPOCTATAHHA IIPOXXWJIKIB.

Sk y sampbaHpax MPOXMIIKIB, TakK i B MeTa-
6a3anbTax MOTiOIEHIT MpencTaBIeHnit ApibHO-
i cepemHbONYCKYBaTUMM CKYITYeHHAMM i arpe-
raTaMy Ta PO3CIAHOI BKpPaIlICHICTIO OKpeMMX
JIYCOK II€PEBa)KHO BUJJOBXXEHOI IJIaCTMHYACTOl,
pigure TabmuT4YacToOl, NMiH30MOAiIOHOI, i30Me-
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Puc. 8. TunoBuii rekcaroHaabHO-TaOMUTIACTII TabITyC KPUCTAIB MOTTIO-
neHity [anHiBCbKOrO pofoBuia, p. 08/368,8

Fig. 8. Typical hexagonal-tabular habitus of molybdenite crystals of the
Hannivka deposit, sample 08/368,8

TpuyHOl ¢opmu. JInsa MerabasanpTiB € JOBOII
XapaKTepHUM po3BUTOK TOHKMX (0,1—1 Mmm)
MOHOMiH€pa/JIbHIX JiH30490K, IPOKWIKIB, IIJIi-
piB MOiOfeHiTy, 5IKi B HEMOPYLIEHOMY KepHi
Marbke HemoMitHi (puc. 4, b), mpoTte scKpaBo
NIPOABIAITBCA Yy BUITIAML IPUMA30K i HA/IbOTIiB
IiC/IA pO3KOMIOBaHHA KepHy. Haltvacrinie mine-
pasisanig po3BMBA€ETbCA NMOOMN3Y KBapI[OBUX,
3pifika — emifloT-KBaplLoOBMX i ITOTIbOBOUIIAT-
KBapIIOBUX IPOXWIKIB y crmabko 6ioTuTnsosa-
HUX MeTabas3anbTax.

Ha BigmiHy Bifg MerabasanbriB, y rpasirax
MOIIMPEHIINMY € CePEeNHbONYCKYBaTi CKyII-
YeHHs MOIOZIeHITy y BUIVIAAI i30MeTPUYHMX Ta
HeIpaBIIbHOI (POPMY BKpaIlIeHb, PO3Mip AKIX
Moxxe csaratu 1—1,5 cm (puc. 4, g, h). Bonn pos-
TAlIOBYIOTbCA SK B 3aJb0aH[aX KBapIL[OBUX
IPOXXIIKIB, TaK i Ha HE3HAYHOMY BifimaneHi (1o
10 cm) Bif Hux y rpanitoigax. Po3mip mycok 3a
BUJOBXEHHAM 3MiHIOETbCA B iHTepBasi 0,02—
0,25 MM, 3 MaKCUMaJbHMMM 3HAYE€HHAMM [0
0,5—1,5 MM. Y rpaHiTax BifMiueHO acoLialilo
MOJIiOfIeHITY 3 TPUTOM, 6iOTUTOM, MYCKOBITOM,
Xa/TIbKOIIPUTOM.

IIig pymHMM MiKpPOCKOIIOM MiHEpas M€ HEO -
HOpifiHe 3abapBjIeHHsA B cipux, 6inux go 6ma-
KUTHOTO TOHaX. [I711 HbOTO XapaKTepHe IBOBif-
OUTTA Ta CUIbHA ONTHWYHA aHi3oTpomis. Y 6inb-
IIOCTi JTYCOK MOMIOIEHITY CIOCTEepPEXEeHO IIOTi-
CHHTeTWYHi AOBITHMKM TUCKY, Qirypm 3iM’ATTH,
6710KOBe i XBUJISACTE 3TaCcaHHs.

Ba)x/IMBOI0O CTPYKTYPHO-PEYOBMHHOI 0CO0-
JINBICTIO MO}Ii6}1€HiTy lanniBCBKOTO poOfOBUIIA
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Puc. 9. EnexTpOHHO-MIKPOCKOMIUHI 300pakeHHs 3POCTKIB MOJIiOAEHITY i3 cytikatamMu B aHIuTiax i3 pygHuX Tin
TaHHIBCBKOTO pofoBuIIa: d—d — emiTakciltHi 3pocTku MonibaeHirty 3i cmogamu, anuutid 01/367,5; e, f — Hesako-
HOMIpHi 3poCTKH MOTibAeHITY i3 cuaikaTamy, aniig 02/240,2

Fig. 9. Electron microscopic images of molybdenite intergrowths with silicates in polished sections from ore bodies
of the Hannivka deposit: a—d — epitaxial intergrowths of molybdenite with mica, polished section 01/367,5; e,
f — irregular growths of molybdenite with silicates, polished section 02/240,2

€ TIOMiTHe MOIIVpPEeHHs 3aKOHOMipHUX (puc. 9,
a—d) i He3akoHOMIipHUX (puc. 9, e, f) 3pOCTKIB 3
mapyBaTumy Minepanamu [12]. V 6araTbox Bu-
IajJIkax y XapakTepi IMX 3pOCTKiB IPOITIALAIOTH
BUpasHi KpucranorpadiyHi 3aKOHOMIpPHOCTI, a
rpaHuUIl MK MiHepanaMu fCHi, 4iTKi 6e3 mposi-
By Oyab-AKNMX IpoleciB XiMi4HOI peaxiiitHOI

ISSN 2519-2396. Minepan. sxcypH. 2023. 45, Ne 4

B3aeMopii (3amiujenHs) i seui Koposii. [Toxi6Hi
IOJIiMiHEPAJIbHI arperaTyi 3aKOHOMipHOTO IIPO-
pOCTaHHsA OyBalOTh HACTINBKM TOHKVMMI, IO B
6araTbox BunagKax (pikCyroTbcA NnIe 3aBAAKU
NpeUV3iIHNM €/IeEKTPOHHO-MiKPOCKOIIIYHIM JIOC-
nipxeHHAM (puc. 9, d). 3poctku MomibaeHiTy 3i
CIIIOflaMI i XJIOPUTOM IIEBHOI MipOI0 OPi€HTO-
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BaHi i Hajg3BUYaMHO OG/IM3bKI 4O emiTaKCiMHUX
a6o kBasiemitakciitiux. Lle miaTBepmKeHO TaKUM
(dakTOM: HaITOHKE YepryBaHHs MOJIOfEHITY Ta
a/IIOMOCHUITIKAaTy Bifj0yBaeTbcs YiTKO B MeXKax
TpaHNIb MiHepany-MaTpui (puc. 9, a—c), o 1mo-
B’s3aHO 3 IIPOsIBAMM XapaKTepHOI /I emiTakcii
TeH/IEHIil JOCATHEHHA MaKCUMaJIbHO MOK/IMBOI
cuMeTpii Mik3epHOBUX MeX. CeneKTMBHA aK-
TUBHICTb KPMUCTa/TiYHNX IOBEPXOHDb HIapPYBATHUX
MiHepaiB 3i cBoepigHMM edekToM ajcop6uii
iCTOTHO BIIMBA€E Ha KpKCTai3alilo MoTioeHi-
Ty. CaMe B NOAiOHNX 3pOCTKAaX BUHVKAE HU3b-
KOEHepreTn4Ha IOBEPXHA PO3MiMy MiHepasis.
Y 3B’A3Ky 3 IIVIM TaKi 3pOCTKY MOXYTb IlepeBa-
JKaTy HaJl BUITAJJKOBMMM, HE3AKOHOMipHMMM.
O6roBopenHs. Ik 6aunMo, romoBHa MOi6-
NEeHOHOCHA 30Ha [aHHIBCHKOTO pOOBUIIIA IIPES -
CTaBjieHa Pi3HOI MipOI PO3C/IaHIbOBAaHNMIU,
OKBapIIbOBAaHNUMH, €MiOTU30BaHNMMK i 6iOTH-
TM30BaHMMU MeTabasanbTaMy. 3BIYATHO BOHU
MICTATD >XWIbHO-IIPOXXIIKOB1 yTBOPEHH: KBap-
LI0BOTO, €MiJOT-KBApPILIOBOIO, €MilOTOBOro, iH-
KO/IM TIOJIbOBOIIIIAT-KBAPI[OBOTO CKIafy 3 6io-
TUTOM, XJIOpUTOM Ta nomipHy (0,5—3 %) cyb-
¢igny minepamizanito. O6cAr XUIBHOTO MaTe-
piany ckmapgae Big 0,5 go 3—5 %. Baxxnmso 3a-
3HAYUTH, IO iHTepBaaM iHTEHCUBHOTO PO3BU-
TKy KBapl[-elliJOTOBUX Ta eliJJOTOBUX OYAUHO-
BaHUX NPOXWIKIB (0 15—20 %) € MpaKkTU4HO
6espynaumu. ITomboBe BUBYEHHS KEpHY pO3-
BilyBaJIbHUX CBEPJIOBMH i MiHEpajIoro-neTpo-
rpadivni, 30kpeMa MiKpO3OHJOBi HOCIi/KeH-
H#, CBijYaTh, 110 IPOBiTHMUM MOJTiOfieHOTeHepY-
BaJIbHUM TIPOLIECOM € KPEMHIEBO-TY>KHUI
MEeTacOMAaTO03 — OKBaPLIIOBAHHA i 6ioTMTH3ALiA.
Touka 30py Ipo 3Ha4YHe MOUIVPEHHA i K/II040-
BY PO/b IPOLIECIB CKApHYBAaHHA Ta Tpeii3eHisa-
nii y ¢popmyBaHHi 3pyneHiHHA MomibneHy, AKOI
IOTpUMYBaNNCh aBTopy nomrykoBux (JI1.B. Tanp-
YaHChKUI Ta iH., 2004) i IIOIIYKOBO-OLIIHOYHIX
po6ir (PI. ITocromiok Ta iH., 2010), 6a3yBanach
Ha IPUIYLIEHHAX IIPO NEPBMHHO OCAJJOBY IIPK-
pony pynoBMicHMX aM}ibOTiTiB HOBOKPMBO-
pisbkoi cBiTu. Taki mornAgyu maHyBamu cepeq
TeosIOTiB, fAKi mocmpKyBam KpuBopisbKy cTpyk-
TypY 1 anpiopi BBakasnu II po3pi3 TEPUTEHHUM.
BopHoyac Ha chOrofgHi HaKOIMYEHO MOCTATHIN
o6csr nerporpagivyHNX, MiHEPaIOTIYHKX, TIETPO-
XiMiYHUX, T€OXIMIUYHUX Ta iHIIUX JaHUX, SAKi OfI-
HO3HAYHO CBiJj4aTb IPO BYJIKAaHOT€HHE IOXOJ-
xeHHs aM@iboritis. Lle mepeBa)kHO MeTaBy/IKa-
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HIiTV OCHOBHOT'O CKJTaly: MeTaba3a/IbTi IaBOBOI
i Ty¢oBoi ¢ariit. BracHe npogyKTUBHA MiHepa-
Ji3aljid JIOKa/li3ye€TbCA IMEPEBAKHO B JTaBOBUX
MerabasanbTax. Metarypu moBomi pifko Mic-
TATh OKpeMi BKpaIUIeHHs MOIO#eHITY i € mpax-
TUYHO Oe3pyIHMMM, X04a PiBeHb iXHBOI CyIIb-
¢bipusanii (mipotus i mipnut) Bucokuit. BogHo-
Yac ro7I0OBHOK YMOBOIO YTBOPEHHSA CKapHOI/iB €
HaABHICTb BUXIJHUMX BaIHAKOBMCTO-CUJIIKAT-
Hux nopig. Crifg BigMITUTH, 1110 B IOPOJAX € He-
6arato (<1 %) KapOOHATHUX YTBOpEHb, Ipef-
CTaBJIEHNX IIOOAMHOKVMM MAaJIONOTY>XHUMU
(0,1—1 cM) mic/mATeHeTMYHMMM IIPOXKUIKAMY,
AKi MaloTh Oe3nepeyHo BTOPMHHMII PO3BUTOK i
He MOXKYTb OyTV 3HAYHVIM J[KEePeIoM /ISl yTBO-
PEHHA CKapHOI/iB.

3rafiaHi BuIe HAyKOBIi TaKOXX IOMUIKOBO
BiJJHEC/IN 10 BUCOKOTEMIIEPATYPHOI 30HM CKap-
HyBaHHs IOIIMPEHI B MeXaX POJOBMIA IIOPO-
I KOpHiepuT-aHTOQIITOBOrO CKIapy, AKi
CK/IAJIAl0Th CTPaTN(iKOBaHNUII TOPU3OHT — Me-
TaMopdi3oBaHy KOpYy BUBITpIOBaHHS, 110 chop-
MyBa/jach Ha Me30apXelCbKUX MeTabasurax
HOBOKpMBOPi3bKoi cBiTu [13]. Ilo Toro > Kopmi-
€pUT-aHTOQIIITOBUII TOPU3OHT Y BepPTUKAb-
HOMY PO3pisi CBEPIJIOBMH HE Ma€ aHi IPOCTO-
POBOTO, aHi TEHETUYHOTO 3B A3KY 3 PYJHOIO Mi-
Hepasli3alli€elo i 3amArae Ha BiicTaHi OIM3BKO
100 M Big MOJi6GIEHOHOCHUX 30H.

[Ifomo HAaABHOCTI TIpei3eHiB, TO IOREKYAM
3pyHeHiHHA MOOfeHITy B TpaHiTax JileMypyH-
CbKOTO KOMIUIEKCY IifiCHO TIOB’SI3Y€TbCA 3 JIO-
KaJIbHMMM JIi/IAHKaMyM OKBapLIIOBAHHA Ta MYC-
KoBitu3anii. [IpoTe jioro 4actka B 3araJbHOMY
00cA3i pyx HecyTTEBA.

Cx/IagHuM i AMCKYCIIHMM € IUTAHHA HaJIeX-
HOCTI PYJOreéHHUX TIpaHiToifliB [aHHIBCHKOTO
POZIOBMINA IO TOTO YM iHIIOTO KOMIUIEKCY a0
HOPOJHOTO TUILY, i, BiATOBifHO, BiKy dopmy-
BaHHA MiHepanisanii. B paitoni pogosuma Bi-
OOMi Taki pi3sHi 3a BIKOM i CKJIaZloOM IpaHiTO-
igu: IUTyTOHIYHI IJIATiOTPaHiTOIAM CYypPChKOIO
KOMIUIEKCY (cakcarancpbki) Bikom 3067,4+
+8,1 M/IIH pp.; TPaHITH AEMYPUHCHKOTO KOMII-
neKkcy — 2906; TaHHIBCbKMII TUII T'PaHITIB —
2620+ 50; rpaHiTH KipOBOTPaJCbKOTO KOMII/IEK-
¢y — 1959+ 36 MH pp.; alIiT-IIerMaToijiHi rpa-
HiTM®u — 1,8 Mupm pp. [1]. Ha mHamy pymxy,
3pY[EHIHHA reHepyBajoCh Iifi BIVIMBOM PaHHIX
¢da3 nopdipononiOHNX TpaHITOINIB AeMypUH-
CBKOTO KOMIITIEKCY, HAVIKM 1 JTiH3M AKUX BifMmi-
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YeHO B NPUKOHTAKTOBINl YaCTUHI MOiOHeHO-
HOCHUX MeTaba3a/IbTiB HOBOKPUBOPi3bKOi CBITIL.

BucnoBkn. CTpykTypHa mosuuia Momibpe-
HOBOTO 3pyjeHiHHA [aHHIBCbKOro popoBuiia
BJM3HA4Y€HA JIOTO IIPUYPOYEHICTIO 10 TeKTOHI30-
BaHOT'O KOHTAKTy MeTabasyuTiB HOBOKPUBOPI3b-
KOl CBiTM 3 TpaHiTOIgaMu JeMYpPUHCHKOTO
KOMIUTEKCY. MomibneHIT oKami3yeTbcs Iepe-
BA)XHO Y 30Hi €K30KOHTAKTY, y IIOMipHO OKBap-
LbOBAaHUX 1 OioTMTM30BaHUX MeTabasajbrax
NaBOBOI (allil, AKi MepenrapoByOTbCA 3 MeTa-
tydamu. [lemo MeHIIe MOiO/ieHOBe 3py/ieHiH-
HA NOIVPIOETHCA HA TPAHITOINN €HTOKOHTAKTY.

BiporigHo ¢popMyBaHHA PySHMX KOHI[EHTpa-
1iit Metany BifOyBamoch Ha TrigpoTepMasbHii
CTajil B Ipolleci aKTUBi3allil KpeMHi€BO-TyX-
HOTO MeTacoMmaro3y (OKBapIIOBaHH:A, OioTu-
3aris). Momi6neHiT po3BMBAETHCS MIEPEBAXKHO Y
3a1bbaHIaX XMIbHO-IIPOXXIIKOBUX YTBOPEHDb
KBapLOBOrO, OioOTUT(XIOPUT)-emioT-KBapIo-
BOTO, €IiJOTOBOI0, iHKO/IY ITO/IbOBOILIIAT-KBap-
noBoro ckmany. O6cAr XIIPHOTO MaTtepiany y
pospisax cknagae Bif 0,5 o 3—5 %. BignosinHo,
reo10ro-Mop¢OIOTiYHMIT TUI 3PY/IeHiHHA BU3-
Ha4yeHMil AK JiHiHM mToxsepk. Ilonpu nosomni
3HAYHY IIPUCYTHICTb CynbQiniB y MiHepatizoBa-
Hux 30Hax (0,5—3 %) i 6e3nocepenHbO y BMic-
HUX MeTaTydax (mo 10 %), ixHiil 3B’A30K i3 MO-
Mi6/IeHOBOI0 MiHepaisalielo JOBOMi HeBUpas-
Huil. OKpiM paHHIX aKI[eCOPHUX OKCUAIB (Mar-
HETUT, iIbMEHIT, reMaTuUT) B acoljauii 3 Mo-
nibfeHiToM dacTille crocTepirarocs Cyabdian
(miput, miporuH, xambpkomiput). BopHowac y
MeTa0Ca/JOBUX TOBIAX MOJIOJEHIT MpaKkTud-
HO He 3adikcoBanmit. TakoX HasBHA IIOTEH-
LifTHO 30JI0TOHOCHA apCeHigHO-Ccynbdoapce-

JIITEPATYPA

HifHO-CcynbdifHa aconjanisa (npormiHrit — ap-
CEHOMIpUT).

Bupinsworecs Tpu mMopdosnoriyHi TMmu mo-
MibAeHITy: a — cepemHbOMYCKYBaTi BUIOBXKeH]
Tabmui i racTuHKM po3mipom Bix 0,2 1o 1,5—
2 MM, Hanvacrime — 0,2—0,3 MM, opieHTOBaHi
CYO3Ti/JHO 3 IPOXXMIKaMM i C/TAaHIIIOBATICTIO II0-
pin; 6 — mpibHomyckysari (Big 10—20 pum mo
0,2 MM) omHakoBO ab0 6e3/afjHO Opi€HTOBaHi
BUZIOBXKeHI PopMI, AKi 4aCTO CYIPOBOIKYIOTH
cepefiHi 3a po3MipoM BUJIIIEHHA; 8 — KPUCTaIN
Ta0/IMTYACTO-TEKCATOHA/IBHOTO TabiTyCcy 3aB-
6inpmku 0,1—0,7 mm. OnHI€ 3 TOTOBHUX OH-
TOTeHIYHUX ocobmmBocTeil Monibpenity laH-
HIBCBKOTO POZIOBUIA € HaABHICTDH MIOrO 3POCT-
KiB i3 IIapyBaTuMM MiHepajaMu: XJIOPUTOM,
6ioTutoM, MyckositoM. Ilomi6Hi 3akoHOMipHO
Opi€HTOBaHi 3pOCTaHHA MiHepaliB — Iie OfHe
i3 MaJIOOCIIIKEHNX, IPOTE MOV PEHNX ABMNIII,
o BifirpaBano cyTTeBY ponb y $opMyBaHHi
pozoBuIa MOMiOEHy, BIacHe IIiji 4ac KpucTa-
misanii mMoni6bpenity. HasABHICTD emiTakciitHux
3POCTKIB 3a y4acTI0 MOiOfieHiTy, 6e3nepevHo,
notpebyBaTMe CIelliaIbHUX ROCITIKeHb IIij
qac po3poOIsIHHS e(eKTUBHOI TEeXHOITOTiYHOI
cxemu 30araueHHs MOMiOEHOBUX PY.

Y perioHanbHO-META/IOTEHIYHOMY IIIaHi Mi-
Hepasisanilo Monibpenity laHHiBCbKOro popo-
BUIIA C/Tifl pO3ITIAfATU AK OKPEMMUI T'eHeTUd-
HUIT Tun, cHOpMOBAHMII Y pe3y/brati Tifpo-
T€pPMaTbHO-METACOMAaTUYHOTO II€PETBOPEHHA
BY/IKAHOTE€HHOTO 0a3a/jbTOBOrO CyOCTpaTry B
yMOBax ylbTpaMeTaMop(isMy IIifi BIUIMBOM
YKOpiHeHHsA IUIyTOHIYHMX MacuBiB i rimabi-
CaJIbHUX TiJl TPaHITOIMiB JIMOBIpHO JeMYpUH-
CHKOTO KOMIIJIEKCY.
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MOLYBDENUM MINERALIZATION
OF THE HANNIVKA DEPOSIT, KRYVYI RIH STRUCTURE

The Hannivka molybdenum deposit is located in the northeastern side of the Kryvyi Rih structure, within the East
Hannivka monocline. Molybdenum mineralization is confined to the contact zone of granitoids of the Demuryne
complex with metabasites of the Novokryvorizka suite. The main volume of molybdenum mineralization is concen-
trated in the exocontact, in metabasites, and only 10-15% in endocontact granitoids. The molybdenum-bearing
zone is represented by schistose, moderately quartzized and biotitized fine-grained metabasalts, which contain
quartz, epidote-quartz, epidote, sometimes feldspar-quartz veins and veinlets and moderate (0.5-3%) sulfide mine-
ralization. The volume of vein material ranges from 0.5 to 3-5%. The geological-morphological type of mineraliza-
tion is defined as linear stockwork. Leading processes responsible for the development of molybdenite are quartz-
ization and biotitization, namely silicic-alkaline metasomatism. Using JSM-6700F i JXCA-733 electron microscopes,
the following ore minerals have been diagnosed and studied: magnetite, ilmenite, molybdenite, loellingite, arseno-
pyrite, pyrrhotite, pyrite, chalcopyrite, sphalerite. Based on their structural positions and relationships, several suc-
cessive ore stages have been identified: early oxide (ilmenite-magnetite), main sulfide with molybdenite, potentially
gold-bearing arsenide-sulfoarsenide-sulfide and late sulfide. Molybdenite is localized in zalbands of thin (1-3 mm,
occasionally up to 2 cm) quartz veinlets, sometimes in the form of boudinaged structures, lenses and pockets reach-
ing sizes up to 4 cm, as well as in host metabasalts and plagiogranites. Conditionally, three morphological types of
molybdenite can be distinguished: a) medium-sized elongated tabular, platy, and foliated crystals ranging in size
from 0.1 mm to 1.5-2 mm, which are oriented subparallel to the vein structures and rock foliation; b) fine-grained
(from 10-20 um to 0.1 mm) elongated flakes uniformly or randomly oriented; ¢) isometric crystals of hexagonal-
tabular habitus with sizes ranging from 0.1 to 0.7 mm. Outlined are several areas that require further investigation:
epitaxial growths of molybdenite and silicates and the conditions of their formation, the time of formation of mo-
lybdenite and ore-generating granitoids.

Keywords: Hannivka deposit, Mesoarchean, Novokryvorizka suite, metabasalts, Demuryne granitoid complex,
molybdenite, pyrrhotite, pyrite.
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