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VY mexax Yopromnnmpbkoi 3elIeHOKaM SHOI CTPYKTypH po3BimaHo oxHe poposuine (banka
[upoxka), BusABIEeHO 18 pymONposBIB Ta YHCIEHHI reoXiMiuHi aHoMaiii 3omorta (moHan 540).
CxiragHa reonoriuda OyIoBa CTPYKTYpH, HasBHICTh PI3HHUX 32 PEYOBHHHHUM CKJIQJIOM, TCHE3UCOM
1 HaKJIaJEHUMH CIreHeTHIHUMH MeTaMOp(iYHUMH, METACOMATHYHHUMH, CTPYKTYPHHMH Iiepe-
TBOPEHHSIMH TIOP1Jl CTBOPHIIM CIPHUSTINBI YMOBHU JJIsI (POPMYBAHHS 3070TOTO 3pYAEHIHHS Pi3HUX
MiHepansHuX TUIiB. KoXXKHOMY MiHepansHOMY THITy pyJX BiAIIOBia€ caMOPOIHE 30JI0TO 3 IIEBHHU-
MH THIOMOPGHUMH OCOOJIMBOCTSAMH. 32 PEYOBHHHUM CKJIAJOM BMICHOTO IIOPOJHOTO KOMILIEKCY
# ocobnuBoCTAMH JIOKamizamii 30510Te 3pyaeHiHHS YOpTOMIIMIBKOI CTPYKTypH PO3JIUICHO Ha
LIiCTh TPYIL.

Kniouosi crosa: 301010, MOpdooris, THoMopdHi ocobmmBocTi, porosumie banxa Ilnpoxka,
YHopTroMiIHIbKa 3€JICHOKAM sIHa CTPYKTYpa, Y KpaiHChKUI LIUT.

Yopromiuupka 3eineHokam’sHa crpykrypa (3KC) posramoBana B niBaeHHil yactuHi Ce-
PEIHBOIPUIHINIPOBCHKOTO Merabioka YKpalHChKOro muTa. MeraOinoK po3risiialoTh SK Kila-
CHYHY apXeWChKy IpaHiT-3eJIeHOKaM sIHy 00JIacTh 3 TUIIOBHMH VISl TAKHX PETIOHIB MOPOIHHM
CKJIaI0OM, 0COOIMBOCTSIMH TeKTOHIKM Ta MeTainoreHii. Cepen inmmx 3KC periony, mo MaiooTh
CUHKJIIHOPHY O0y70BY, HOPTOMIIHMIIEKA € OHIEIO 3 HAMIIMIIC BUBUCHHX.

CrpatudikoBaHi yTBOPEHHS IIPECTABICH] BYJIKaHOTC€HHHUMH i 0CaJ0OBO-BYJIKaHOTCHHUMHU
MTOpPOJIaMH YOTHPHOX CBIT KOHKCHKOI cepii (puc. 1), ski 30HanpHO MeTamopdi3oBaHi Bil HH3b-
koTemrneparypHoi ampidoniToBoi, eminor-amdpidoniToBoi (atii y 60prax 10 3eleHOCIaHIIEeBOT
y BHyTpiHiX yactuHax 3KC. IHTpy3uBHI aHamoru 0a3uT-yinbTpada3uTOBUX METABYJIKAHITIB y
CKiIazi cepil mpezcTaBieHi 0a3WT-yinbTpabda3uTaMH BEPXIiBIEBCHKOIO KOMILIEKCY. B ocHOBI
Yoprommutpkoi 3KC 3amsarae cypcpka CBiTa KOHKCBKOI cepii, sika 3a 00CSITOM BiAIMoBimae -
TodariabHOMy KOMILIEKCY METaKOMATIIT-TOJEITOBOT Ta  ClIaHIIEBO-KECHLIIT-TOIeITOBOT
¢dopwmartiii [2]. Buiie 3a po3pizoM po3TaiioBaHa YOPTOMIIUIIbKA CBITa (METa aluT-aHIe3UT-TO-
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neiToBa ¢popmais). BinmosinHo, BOHa EpeKpUTa CyTTEBO METAKOMATIiTOBOIO andepiBChKOO
cBiTOIO (MeTakoMariitoBa (opmariis). 3aBepiiye po3pi3 COJIOHSIHChKA CBITa — METapioJaluTo-
Ba (hopmarisi. BoHa yTBOpIO€ pa3oM 3 KOMarMaTHYHOIO TOHAJIT-IUIArioOrpaHiTHOO (opMaLliero
(CypchKHii KOMIUIEKC) €IMHY METapiofalyT-IUIariorpaHiTHy BYJIKAHOIUTYTOHIYHY acoMialliro.

TonoBHi 30moTOpyAHI 00’€kTH, cepen skux poxosuine bamka [lupoxa, mokamizoBaHi B
YTBOPEHHSX CIIAHIIEBO-DKECHUTIT-ToNeiToBOI (popmarii. [IpoTe Ginbima gyacTuHa pyaONpPOsBiB
NpUypOYEHa JI0 TOpijl MeTapioJaluT-IUIariorpaHiTHOI BYJIKaHOIUTYTOHI4HOI acomianii. [Tepen-
0ayaroTh, III0 caMe BOHA BIJIIrpae KIIOYOBY PyIONPOAYKYBUIBHY 1 pYyJOKOHTPOIIOBAILHY POJIb
y ¢opmyBaHHI 30710TOpYAHOI MiHepamizalii YopTommuiekoi i inmmx 3KC periony [2].

Haii6insmme B o6msimyBansi Yoprommumpkoi 3KC nommpeHi miariorpasiTé i miariomirmMa-
TUTH THITPONETPOBCHKOr0 KOMILICKCY, Cepell SIKUX (DIKCYIOTh PI3HOTO pO3Mipy OCTaHII 0a3aB-
JTyLBKOI TOBII ayJibCchKoi cepii Ta 0a3uT-yiabpTpabda3uTH OJEKCAHIPIBCHKOTO KOMILIEKCY. 3a-
BEpIICHHS MPOIECIB CTPYKTypOYTBOPEHHS MOB’SI3YIOTh 31 CTAHOBJIEHHSM MAacHBIB CYpCHKOTO
IUIariorpaHiTOIAHOTO, a MOTIM — TOKIBCHKOT'O T'PaHITOITHOTO KoMIuIekciB. Hacmigkom ykopi-
HEHHSI TOKIBCHKOTO T'PaHITOIMHOTO KOMIUIEKCY € OJHOWMEHHUWH MacuB, sikuii oOMexye Yop-
tominibKy 3KC 3 miBnHS Ta 3axomy.

VY Mexxax HopTOMIHIIEKOT CTPYKTYPH B Pi3HI YacH MPOBEACHO Pi3HOMAaHITHI T€0JIOTOPO3Bi-
nmyBanbHI poboTH, 30kpema, [TK-200 Ta I'TK-50, reonoro-mporso3ni po6oTn Ha 30JI0TO Mac-
mrady 1:25 000, pe3yabTaToM SKHX CTaJId PO3BiJKA OJHOTO POJOBHINA 30JI0TA, BUSBJICHHS
18 pymomposiBiB bOro MeTanmy Ta yucieHHuX (moHax 540) anomariit 3omota [3]. 3a3Hauumo,
III0 T€O0JIOTO-CTPYKTYPHY TO3HIII0 JEIKUX 30JI0TOPYTHUX 00’ €KTIB MU PO3IIIAAAEMO 3 MO3HIIIH
ByJIKaHOIUTYyTOHIYHOI Mogaeni Yoprommuubkoi 3KC, po3pobnenoi y 2000-x pokax reojoramu
KII Kiposreounoris I1. Pomantokom, A. Kopaierkowm, B. Tletbkom.

PonoBume Bbanka Ilupoka posramoBaHe Ha miBHIYHOMY cxonai Yoprommmmbkoi 3KC.
30JI0TOHOCHI 30HU ITOB’A3aHi 3 HIDKHBOIO YaCTHHOIO PO3pi3y KOHKCHKOI cepil. Y Mexkax pojo-
BUIlIa BUSBJICHO CHHTECHETHYHE 30JI0T€ 3pYACHIHHS, NPHYypOuYeHE 0 TOpiJ CIaHIEeBO-
JOKECTIIIIT-TONICITOBOI (popMarii, Ta HakJIaJeHe eMireHeTHYHe, SIKe CYMPOBOKYIOTH METaco-
MaTHYHI 3MiHHA TUMY JUCTBEHITH3AIlii, mpomiiiTu3anii i Oepesutmzamii. Y A3 IOHKTUBHUX
MOPYIIEHHAX (OPMYBAINCh >KWIN 1 IPOXKUIKK KBApPIIOBOTO Ta KBAapI-KapOOHATHOTO CKIamy,
SIKI MICTSTB 30JI0TI PYAX TPHOX THIIIB — 30J0TOCYJIb(ITHO-KBAPIIOBOTO, 30JI0TO-KBAPI[OBOTO i
30JIOTOMOJIMETANICBOT0. YMICT METATy B CHHTCHETHYHHUX 30JI0TOHOCHHX 30Hax — Bix 0,1-0,2
1o 1-2 r/T, 3pigka Oinbine. B emireHeTHYHUX 30JI0TOHOCHUX JKHJIAX 1 MPOKUIIKAX YMICT 30J10Ta
6impnmii: Big 1-10 mo 10-500 r/T B OKpeMuX THI3ZONOAIOHUX CKyMUEHHSX. 3pyICHIHHS Ha-
JISKUTh JI0 JKHIBHOTO 1 CTPaTU(OPMHOTrO TUIy Ta NPUYypOUEHE JO JIMCTBEHITIB, OCpE3UTIB,
MIPOIILIITIB, 30H aM(i00JI0BOI0 MeTacoMaTo3y, OKBapIIOBaHHs, KapOoHaTu3amii i cynbgianza-
uii. PynHo-popmaniiiaa i MiHepamoro-reoxiMidHa xapakTepucTika poxosuma banka Illupoka,
a TaKoXX Pe3yJIbTaTH JOCIiIKEHHS HOro pyIHUX MiHEpaJbHHUX acoIialliii BUCBITICHI B HAYKO-
BUX Tpalsix Ta BUpoOHUUMX 3BiTax [1-10].

3a MiHEpaJIbHUM CKJIaJIOM PyAHU 30i10Ta (pUc. 2—7) MOIUIAIOTh Ha JeKiibKa THIiB. KoxHo-
My MiHEpalbHOMY THIy PYZ BIATIOBia€ CaMOPOAHE 30JI0TO 3 OCOOIMBHMH THIIOMOP(QHUMH
o3Hakam# [7].

30JI0TO-KBapILIOBHUI THIT IPEICTABICHUI BIIBHUM 30JI0TOM 3 BMICTOM CyJb(iaiB He Oinblie
5 %. Jlo uporo Tumy HaJuexuTh 76 % pyx i3 cepefHiM BMicTOM 3oi0Ta 3,69 r/T. CamMopomHe
30JI0TO TPAIUIAETHCSA Y BUTISAAL OJUHWYHHUX 3€PEH 1 THI3MOMOMIOHMX BKpAIUICHb y KBapIi Ta
KapOoHaTax.
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Puc. 1. I'eonoriuna kapra Yoprommuiskoi 3KC
(3a matepianamu [1. Pomantoka, A. Kopuienka, B. ITetbka, 2005).

30JI0TO Ma€ SICKpPaBO-)KOBTE Ta POXKEBO-)KOBTE 3a0apBiieHHs, po3Mip — Bix 1,0 MKkM 10
2,5 MM. Buninenns i3oMeTpuuHi, TpyAKONOAIOHI, AUBHO BUIOBKEHI MPOXKUIIKONOMIOHI. [io-
MopdHi 3epHa pifkicHi. [IoBepXHS 300THH I1ajgKa, OIMCKydYa, IHOAI MIOPCTKa, KOPOIOBaHa.
ITpo6a 30mota — 858-919. OkpimM caMOpoaHOTo cpibiia, y 30JI0Ti HasIBHI MiJib Ta IHOI 3aJ1i30.
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Ponosuitie (a) Ta pynomnposiBu (Bmict 30510ta >1 1/T) (6):

1 — BekenriBcrkwmii; 2 — KipoBebkuid-2; 3 — KipoBchKuii;

4 —TI'Bapaiiicekuit; 5— Cxinaui-2; 6 — CxigHuit; 7— 3axiaHui;
8 — Cxignuii-3; 9 —ponosuiie banka [Hupoxka;

10 —Ykanorcekuii-4; 11 —Uxkanoscekuii-2; 12 — Ukam0BCHKHIA;
13 —ITiBnennwmii; 14 —Ykanoscekuii-3; 15— I'1 pHSLIBKHIL;

16— Yers-Kamytacrknii; 17— OnekciiBChbKHI;

18 —OunekciiBebkuii-2; 19 —3aBoACHKUIA.

Konkcpka cepis
ConoHsAHCBKa CBiTa. MeTaaHIe3uTO-AaUTH, METAAIIMTH, METAPIOMITH.

Andepiscbka cBiTa. Meraba3aasTii, METAKOMATIITH (AKTHHOJIITUTH),
3piKa METaTeNiTH Ta METAIiCKOBHUKH.

YopToMIHIbKa CBiTA. METaaHJe3UTH, METAaHAe3HTO-0a3aTBTH 1
MeTaba3albTH, TOACKyIH ixHi Ty(u; MeraryHomiCKoBUKY i MeTaTy hiTH.

Cypcbka cBita. MerabazansTi 1 MeTakoMariiTh 6a3aibToBi.

Aynbcbka cepis
Basasmympka ToBma. ['Heticu 6ioTuToBi 1 am}ibo-6i0THTOBI,
KpHCTaJiYHI caHIi aM}pioooBi, aMmpiboIiTH.

[Ty TOHIYHI KOMILICKCH
ToxkiBchKHUiT KOMITIEKC. [ paHiTH ABOMONHOBOIINATOBI POKEBI, POKEBO-
cipi 6ioTHTOBI, aM(pi60I-610THTOBI.

Cypcbkuit komiuieke. [Tnariorpanit-nopdipu, kBapiogsi nopdipu,

anb6iTodipu (pym); miariorpanita 6iotut-ampidonosi (py).

BepxiBuescbkuit komiuieke. MetamopdizoBaHi NEpUAOTUTH, TyHITH,
mipokceHiTu (G), Metaradpo (v), MeTaniadasu (), MetagioputH ().

JninponerpoBcbkuii Komiuieke. HeposuneHoBaHi miariorpatite i
IUIATIOMITMaTUTH 3 PeiKTaMU mopin 0a3aBiIybKOi TOBLII.

Onekcan/piBChbkUiA KoMITIEKC. MeTamopdi3oBaHi IyHITH, TEPUAOTUTH,
MipoKceHiTH (G), rabpoinu (v).

/ Pospushi nopymenns -~ Teonoriuni mexi

‘YMOBHI Mo3Ha4YeHHs 110 puc. 1.

Jnst 30710TO-CyNIb(iTHO-KBAPLIOBOTO THIy XapaKTepPHE SICKPaBO-KOBTE 3 UEPBOHYBATHM
BIJITIHKOM 30110TO po3Mipom 1—150 mxm. Lle HenpaBuibHi, 130METPHYHI, YACTKOBO OrpaHOBaHi
3€epHa, a TAKOX JCHAPHUTH, NPUMa3KH, JIMCTOYKH, JAPOTHKH, PiJlle TPAIUISIOTHCS i1ioMOpdHi
KpHCTaJIH, TUIACTHHYACTI, OBaJIbHI, MOHETOMOMIOHI (hopMHU. 30I0TO MICTHTHCS Yy KBaplli, Mar-
HETHTI, MPUTIi, TIPOTHHI, KapOOHATAX, a TAKOX y 3POCTKaX 3 MIPOTHHOM i XaJbKOIIPHTOM.
[Ipoba 30mota — 862—-922. Okpim cpibia, cepen eneMeHTiB-IOMIIIOK y 3070Ti HasBHI Fe, Cu,
Ni, Sb, Pb, Te, As, Bi.
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Puc. 2. Po3mairts mopdomnoriunux Gopm 3epen Puc. 3. I'pyakononi6Hi, mieckaTo-BUIOBKEHI
3onota. Poposumie banka [lupoka, cB. 4176, Ta BUAOBXKCHI 3epHa 30110Ta, cB. 4176,
ribuHa 256,3 M. rimbuHa 256,3 M.

Puc. 4. [3omMeTpuuHe 3epHO 30J10Ta 31 CIIiTamMu Puc. 5. [lneckaro-BUIOBKEeHE IHTEPCTHLIIiTHE
KpucTanorpadiqHoro orpaHtoBanHs. Ponosuiie 3epHo 3010T1a. Ponosuie banka [llupoxka,
Banka Illupoka, cB. 4176, rmubuna 256,3 M. cB. 4176, rmubuna 256,3 M.

Puc. 6. AxxypHre 3epHO 3010Ta. PooBume banka Puc. 7. O6’emHO-BHIOBXKEHE 3epHO 30510Ta. Pomo-
[upoxka, cB. 4176, rmubuna 256,3 M. punie banka [lupoka, cB. 4176, rmubuaa 256,3 M.
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30710TO-KOITYeTaHOBHH THIT — I1e BKJIFOUEHHS 30J10Ta B mipuTi. [Ipoda Takoro 30mora — 939—
951. Okpim cpibna, cepen eaeMeHTIB-I0MIlIOK Y 30710Ti € Cu, Fe, mogexyaun Hg.

30J10TO-KBaPI[-IIIPUT-APCCHOMIPUTOBUIA THIT MOIIMPEHUN HE3HAYHO. 30JI0TO PO3MIpOM S5—
15 MKM HasiBHE y BHIJIS/II BKpAIUICHb B apCEHOITIPUTI, YacTillle Ha MEXi KOHTAKTY 3 JIbOJIIHT1-
TOM, TPUTOM, Yy TPIOIMHAX apceHomipuTy, y marHetuTi. [Ipoba 3omora — 916-922. Cepen
€JIeMEHTIB-IOMIIIOK ¥ 30J0Ti BusiBiieHO Ag, Fe, As, inozi Cu.

30110TO-CpibIIO-NIOTIMETANIEBUI TUI TPEJICTABICHUIA TI'PYJIKOMOIOHUMH, 130METPHYHUMH,
3pinka KyOiuyHOI Ta HempaBHIBHOI (POPMHU 3epHaMH 30510Ta po3MipoM 2—80 MKM y npiGHO3ep-
HUCTOMY IIPOCTOPi KBapIly, apCCHOIIIPHUTI, Ha MEXI TaleHiTy 3 QpeidepriToM.

IIo 3010TOHOCHUX MOPOJAaxX MOBCIOJHO PO3BUHYTAa NAJIE030H-ME3030MChKa IUIOIIOBA KOpa
XIMIYHOTO 3BITPIOBAaHHS, MOTY>KHICTh SIKOT Ha OKpeMHX JAUIsSHKax pojosuina banka [lupoka
nocsirae 83 M. IIpodins KopH 3BITPIOBaHHS CKJIaJaeThes 3 30HU JIE3IHTErpallii i BUIyroByBaH-
Hs1, 30HH TiIPOITi3y Ta 30HU KIHIIEBOTO TiPOIi3y W OKHCHEHHS. 3a0apBIICHHS OKPEMHUX 30H Ta
KODPH 3BITPIOBAHHS 3aTrajoM CTPOKaTe, 3yMOBJICHE NETPOTUIIOM BHUXITHUX MOpix cyOcTpaTy, 1o
SIKMX YTBOPHUBCS €JIIOBIH, Ta MEpeBaKaHHAM MEBHUX TiNEPreHHUX MiHepalliB. Buaume 301010 B
KOpi 3BITPIOBAaHHS piJIKiCHE, ITPOTE B €IIOBiabHII TOBIII BUsIBIEHO Toukn MiHepamizauii (0,1—
0,5 r/T) i pymonpossu (2,0-6,0 r/T) 3010Ta.

3070TO B KOpi 3BITPIOBaHHSA 3aJHIIKOBE Ta TilepreHHe. 3alUIIKOBE 30JI0TO XapaKTepHE
JUIsl 30HU JIe31HTerpallii if BUIyroByBaHHs Ta IOB’s3aHe 3 IIPOIOBKEHHSIM 30JI0TOPYTHUX 30H Y
Kopi 3BiTproBaHHsA. Mopdoorist 3aIHMIIKOBOrO 30J0Ta aHaNOriYHa 10 Mopdoorii 3010Ta 3
mopia cyOcTpaTy, 1Mo SKUX YTBOPHUBCS €NIOBiH. [imepreHHe 30J0TO BIACTHBE 30HAM ITOYATKO-
BOTO ¥ KiHIIEBOTO TiIpOIi3y Ta MOB’A3aHE 3 0CAPKEHHIM TiIPOTCHHOTO 30JI0Ta HA T€OXIMIYHUX
0ap’epax.

Pyoonposne 3onoma I'eapoiiicokuii pUypoOvYCHUN 10 MIBHIYHO-3aXiHOTO 1 MIBHIYHOTO
CETMEHTIB CHCTEMH KiJIbIIEBUX KOHIYHHUX JaHoK 1 po3iomiB MexoBoi 30HH LlInpokobankiBch-
KOro TaneoByiKaHa. TyT BHSBICHO HHM3KY MiHEpali30BaHHX 30H i3 PyIHHMH HOKJIAJaMU
(ymict 3o0mota — Bix 0,1 mo 16,9 1/T), AKi € MPOAOBKEHHAM MiHEpaTi30BaHUX 30H POJOBHIIA
banka Illupoka Ha miBHIYHMK 3axin i gani Ha miBHIY [3]. ['eonmoro-cTpykTypHa mo3uiis pya
aHayoriyHa 70 pojouiia. OcoOIHMBICTIO TeOJIOTIUHOT OYIOBH PYAOIPOSIBY € 30UIBIICHHS Yac-
TKHM KHCJIUX Ta 3MEHIICHHS YaCTKH YJIbTPAOCHOBHUX IHTPY3HBHHX IOPiJl; 3HAYHO 3MEHIIYETh-
sl KUTBKICTB 1 IIOTYHICTB T1JT 3aJ1I3UCTHX TOPIJI.

Bexenmiecokuit pyoonpose 30710ma po3TallIOBaHUH y paiioHi c. bekeHTiBka Ha mpaBoMy
oepesi p. Cosona. B okpeMux KBapIIOBHX KHJIaX HEBEIUKOI moTyxHOCTi (10 0,1-0,2 M), 110
KyJliconoiiOHO 3MIHIOIOTH OJIHa O/IHY, Nepepizatoun am}iOomiTH, MpoOipHUM aHATI30M BH3HA-
YEHO 30J10TO B KiJIbKOCTI 3,8—6,6 T/T [3].

VYV mexax KipoBcbkoi TeKTOHOMAarMaTH4YHOI 30HU (TiBHIYHE TpoaoBXeHHI CXiTHOYOpTOM-
JUIBKOI TEKTOHOMAarMaTH4HOI 30HH) po3tamoBaHi Kipoecokuit i Kipoécovkuii-2 pyoonposaeu
3010ma. Y Mexax pyaonposBy KipoBcekuil pyJOHOCHUMH € Cysb(})iqu30BaHi 3aI1i3UCTI KBap-
LUTH W KBapLUUTOIOAIOHI MOPOAM, Y SKHX NPOOIPHUM i CHEKTPaJbHUM aHali3aMH BHSBJICHO
30J10TO B KutbKkocTi 1,3 Ta 10,0 r/T, Bigmosiguo [3]. Ha pynomnpossi KipoBchkuii-2, sskuit pos-
TaIIOBaHWI Ha MiBHIYHUH 3axif Bix c. [liAripHe, pyAOHOCHUMH € TiIpOTepMalTbHO-METacoMa-
TUYHO-3MIHEHI Topojau (30Kkpema, Opexdii Ha CyJIb(iIHO-KBAPIIOBOMY LIEMEHTI B 3ali3UCTHUX
KBapIHUTax), SKi CYIPOBOJDKYIOTHCSI BUCOKOKOHTPACTHUMH OPEOJIaMH €HAOTEHHOTO PO3CISTHHS
30J10Ta 1 OTO eJIeMeHTIB-CYIyTHHKIB. [IpobipHMM aHai3oM BHSBJIEHO BMICT 30110Ta Bix 2,12
o 22,4 v/t [3].
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Pyoonpose Ykanoecvkuii po3TalioBaHnii y BepXiB’sSX JIiBOTO BigramyskeHHs Oanku Kpu-
HUYyBaTa. BusBIeHI Ha pyHONposBi MiHepali3oBaHi 30HU OB’ s3aHi 3 TEKTOHIYHO YCKJIaTHE-
HOI0 30HOIO CXIJIHOI'O KOHTaKTy HEKOBHX OJaKMTHOKBApUOBUX Iuiariorpait-nop¢ipis ITis-
HIYHOYKAJIOBCHKOTO ByJIKaHa 3 BMICHUMHM OCHOBHUMH METaBYJIKaHiTaMH. Y PYAHHUX NOKJIaJax,
SIKi TIOB’s13aHi 3 IIEHTPAIBHUMU, HAUO1ITbIIIe 3MIHEHUMH HAKIIQJICHUMH TIpOIlecaMy MiHepaizo-
BaHMMH 30HaMH, BMICT 30JI0Ta, 32 pe3yJIbTaTaMH MPpoOipHOTO aHamisy, focsrae 34,2 r/T [3].

Mopdoutorist 3epen 3050Ta goctaTHbO cTpokara (puc. 8—10). e meckari i 00’eMHi 3epHa
IUIACTUHYACTOI, TAOJUTYACTOl, IUICCKATO-BUIOBKCHOI, CHrapo-, TpPYAKOIOIIOHOI, OBaJbHOL
(opmu, xomiHYacTi 3pocTkU Tomio. Kpai 3epeH 9acTo 3pi3aHi, HasABHI YHCIICHHI BiIpOCTKH
HeTpaBWIbHOI GpopMH. BHUSABIEHO HE3aKOHOMIPHI 3POCTKH IUIECKATHX 1 00’€MHUX 3€peH 30J10-
ta. [ToBepxHs 3epeH miarpeHeBa, ApiOHOropOKCTa, 3 BIIOUTKAMU IpaHEeH IHIIMX MiHEepasiB Ta
MpUMa3KaMy PEYOBUHHU YOPHOTO KOJILOPY. Po3mip 3epen 3omota — 0,1-0,7 mMM.

Puc. 8. 3epHa 30510Ta IIIaCTHHYACTOT, TAOIMTYAC- Puc. 9. 3omoto TabauTyacTol, rpyAKONIOAIOHOT
Toi, rpyaKonoAioHoi it iHmoi popmu. YkanoBcs- it BuoBxKeHoi popmu. YUKanoBChbKHiA pyJOIPOSIB,
Kuit pypomposs, cB. 0381, intepsan 85-94 m. cB. 0435, inTepBan 91-93 m.

Pyoonposae Ykanoecvkuii-4 po3MimeHuit
3a 1,5 kM Ha niBzeHs Bix c. TaBpiiicbke. ['eo-
JIOTO-CTPYKTYpHA MO3HMILS 3pyAEHIHHS aHaJIO0-
riyHa 70 mosumii 3pyaeHiHHs YkanoBChKOTO
PYJONPOSIBY — Y 30HI TEKTOHIYHO 1 TiApOTep-
MAalIbHO-METACOMATHYHO YCKIAHEHOTO CHIO0-
1 eK30KOHTAaKTy HEKOBOi CyOiHTPY3ii OnakuT-
HOKBApIOBHX IUIariorpadit-nopdipis. 3a pe-
3yJIbTaTaMH MPOOIPHOTO aHali3y BMICT 30J10-
Ta B clHabKoCynb(iTU30BaHUX JIMCTBEHITAX
nocsirae 2,04-3,23 r/t [3].

V miBHIYHO-3aXiHIH 30HI KOHTAKTY HEKO-
BOT IHTpPY3ii 3 BMICHUMHU MTOPOJAMHU BUSIBICHO
Puc. 10. Inrepcruiiiini BUAiIEHHS 3010Ta. pyoonposs .30ﬂ0ma ‘I{({mo(wbkuu-z. 32@11(_

UkatoschKHit py10TpOsE, COBAHO JEKIIbKA 30H FlIlpO’.]?epME.lJIBHO,-BMIH-e-
cB. 0431, inrepnan 222-224 . HUX MiHepai30BaHUX MOPi, sIKi OB’ A3aHi 3

"
o

3




H. I'aesa, B. Cykau, M. Kosanbuyk
ISSN 2078-6220. MinepaJsioriunuii 36ipHuk. 2015. N2 65. Bumnyck 1 71

TEKTOHIYHMMH CTPYKTYpPaMH €K30KOHTaKTOBOI 30HH. Y NEsSKHX 3 HHX BiILIYKaHO PYAHI IO-
Kiaau 3 BMictoM 3omota Bix 0,5 no 9,4 r/t [3]. PyaHi noknaau ta MiHepalli3oBaHi 30HHU CY-
MIPOBO/IKYIOTHCSI €HJIOTEHHUMH OpPEO0JjaMHU PO3CISIHHS €JIEMEHTIB-CYNyTHHUKIB 30J0Ta: Ag (110
20 r/1), Cu (mo 0,05 %), Zn (mo 0,05) i As (mo 0,01 %).

Pyoonposae Uxanoscekuii-3 po3ranioBannii y BepxiB’sx O0anku KpuHuuysata, 3a 2 KM Ha
MiBICHD BiJ pyHOmposiBy UkanoBchkuii-4 Ta 3a 1 KM Ha 3aXif BiX pyHomposiBy UKalIOBCHKHUIL.
PynonposiB nokamnizoBaHuil y 30HI TiApOTepMabHO-METACOMATHYHUX 3MiH — Oepe3uTH3arii,
sKa BUSIBJICHA Yy BHYTpILIHIH 4YacTHHI HEKOBOI iHTpy3ii. PyaHa MiHepamizauis mnpencrasieHa
30JI0TOM, HIPUTOM, XaJIbKOMIPUTOM i carepuroM. Ymict 3omota nocsirae 1,2 v/t [3]. YV cknaai
SHJIOTEHHOTO OpEONTy PO3CIsIHHS €JIEeMEeHTIB-CymyTHHKIB Bu3HaueHo Cu (mo 0,06 %), Bi (mo
0,003 %) 1 Ag (mo 0,8 r/T).

Tipuaybkuii pyoonpose 3010ma po3ranioBanuii 3a 1,5 kM Ha miBaeHHu# cxin Bin c. [ip-
HAIBKE, Y HEHTPAIbHIN CKJIaIHO MO0Y/I0BaHIl HEKOBIM YaCTHHI OJJHOMMEHHOT MaJICOBYIKAHIY-
HOi criopyau. Y KBapu-Cyib(iaHIN XWil, sika nepepizae MeTadazanbTH, 3HAHAEHO 30J0TO B
kimpkocti 3 /1 [3]. 3 30m0TOM acomitoroTh cpibio (3,0 r/T) i mink (0,3 %). Y cBepanoBuHAX,
npoOypeHnX HeMojaliK y Merajaiada3zax, BUSIBIIM 30HH CyJb(inu3aiii 3 yMicToM 305l0Ta Ha
PIBHI NEPIIUX JECATUX YACTHUH rpamMa Ha TOHHY ITOPO/IH.

OnexciiecbKuii KOMNAEKCHUIL 30J10M0-MOII00eH06Ull PYOOnPOs6 PO3TAIIOBAHUNA Y TIiB-
nenniit yactuHi Yoprommuuekoi 3KC, Ha mpaBomy Oepesi Oanku YopTomimk, 3aTOIUICHOT
BozamMu KaxoBchKOro BoJOCXOBHINA, HemoAamik ¢. OnekciiBka. BiH KOHTpOIbOBaHMH BY3JI0M
neperrHy [liBIeHHOYOPTOMIMIBKO! TEKTOHOMETACOMAaTHYHOI 30HU CYOIIMPOTHOrO MPOCTS-
T'aHHs 3 30HOK0 PO3JIOMIB MIBHIYHO-3aX1THOTO MPOCTATaHHs. Pyn1onpoayKyBalbHIUM MOPOJAHUM
KOMIIIEKCOM 30JI0TO1 i MOiOieHOBOi MiHepai3alii € MeTapiofanuT-IariorpaHiTHa BYyJIKa-
HOIUTYTOHIYHA acoriaris [2, 3].

PynonposiBu Ta miABHINEHI KOHIIEHTpALi 30510Ta i MONiOACHY MPHypOYeHi, 3a3BUYal, 10
30H KOHTAKTiB 3 PyIONPOAYKYBAIBHOK METapioNaIMT-IUIariOrPaHiTHOK BYJIKAHOILTYTOHIY-
HOIO acolliali€ro, ¢ IHTEHCUBHO BHSBJIECHI CHHPYJIHE APOOJIEHHS, TeKTOHIYHI Opexdii, KaTak-
ma3 [2, 3, 10]. PyxoBmicHi mopoau mpeacTaBieHi Oepe3uTaMu, POMTiTaMi 1 JINCTBEHITaAMH.

[opsin 13 caMOpOJHUM 30JI0TOM Y pyJax HasBHI MIPUT, MONIOJAEHIT, calieput, rajeHir,
KoOanbTHH 1 6icmyTuH [2, 3, 10].

Y Mexax pynonposiBy Ta Horo ¢uiaHriB g %
3aKapTOBAHO CHJIOTCHHMII OpeoJl PO3CiSHHSA ;

Cu, Ag, Zn, Pb 3 okxpeMHUMH TOYKOBHMHU aHO-

ManissMu  OicMyTy ¥ MomiOzmeHy. Y HesiKux ‘t ﬁ*"
CBEpAJIOBMHAX 3a3HA4YeHI €JNeMEHTH YTBO- ; @}‘
PIOIOTH BJIACHI MPOSBH. & ‘%% ‘

P

Bwmict Au 3miHroerses Big 2,5 mo 7,4 1/T
10]. 3010TO SCKPaBO-30JI0THCTOrO 3a0apB-

[10] P p . P
Tii'a%

JICHHs. 3epHa IUIACTHHYACTOI, TPYIKOMOi0-
HOi, TaOIUTYACTOI, BUAOBXKEHOI (POpPMH, IIO-

Puc. 11. 30510T0 i130METPHYHOT, FPyIKOMOAIOHOT,
IUIACTUHYACTO] 1 TabaUTIaCTOl (hOpM.

JeKyd HasBHI CHiIu KpHUCTaiorpagpiqHoro
orpantoBanHs (puc. 11). [Homi TpamisirOThCs

OnekciiBebkuit pyaonposis, cB. 090,
inTepBan 94,3-97,4 m.

3epHa igiomop¢Hoi hopmu. [ToBepxHs 3epeH
SAMYAcTO-rOpOHCTa, IIarpeHeBa. Y 30JI0TiI €
BKJIFOUYEHHS KBaplly il YOpHOT pEYOBUHH.
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['eonoro-cTpykTypHa MO3UIsS pydonposgy 3onoma Onekciiecbkuii-2 ToNiOHa 1O PYIO-
nposiBy OnekciiBcpkuii. MiHepadi3alisi mpruypodeHa 10 IEHTPaTbHOI YaCTHHH JiHIIHOTO Ta-
JICOBYJIKAHIYHOTO JKepila, IKe Ha MOBEPXHI KPUCTATIYHOrO (yHIAMEHTY IpEe/CTaBIICHE AAHKO-
NMOJIOHMMH TiJIaMHM OCHOBHHX TOpiA. PyJoHOCHMME € Opekuii 3a1i3UCTO-KPEMEHHCTHX TI0Pij
Ha KBapI-CyJib(}iTHOMY IEMEHTI. YMICT 305I0Ta KonmBaeThes Bif 1,4 mo 7,2 r/t [3]. Pyana
MiHepai3amis MpeACTaBIeHa MiPUTOM, XaJbKOIIPUTOM, charepuToM. 3pyICHIHHSI CYIPOBO-
JUKYETBCS €HIOTEHHUM opeosioM po3cisHas Ag, Cu, Zn i Bi.

Yemo-Kam’aucokuii pyoonpose 3010ma po3TamioBannii Ha mpaBomy Oepesi p. Kam’sHka,
Ha MIBHIYHUHN 3aXiJ BiJl OMHOWMEHHOIO cejia. Y MacuBi yIbTPaOa3uTiB BiANIYKAId 30JI0TO B
kinpkocrti 0,1-2,5 r/T [3].

Otxe, 32 pEYOBHHHUM CKJIAJIOM BMICHOTO IOPOJHOTO KOMIUIEKCY Ta OCOOJMBOCTSIMHU JIO-
Kauizaiii 3omnote 3pyneHinHs Yopromuibkoi 3KC MoKHA PO3IUTUTH HA WIICTh TPYIL:

1) miHepaitizallis 3010Ta JIOKaJIi30BaHa B METaMOP(i30BaHUX 0CAJI0BO-BYJIKAHOTCHHUX T0O-
poJiax, sIKi MPeICTaBIICHI JIITOIOrO-(harialbHAM KOMIUIEKCOM KOMATIIT-TOJICITOBOT 1 CIIaHIIEBO-
JUKECIUTIT-TONEITOBOI (hopMalliif y ckitaji CypchKoi CBITH KOHKCHKOI cepii. PymoBmicHI mopoaun
METacOMaTH4YHO 3MiHeHi, cynb(dign3oBaHi, yacTo OpekdiiioBaHi. 3pyaeHIHHS TSOKi€ 1O mapiB
3aJTI3UCTHX KBapLUTiB, KAPOOHATHO-3aMI3UCTHX 1 CHIIIKATHO-3JII3UCTUX IOPiJ, SIKI BIIrpatoTh
POJIb MEXaHIYHKX Ta XIMIYHHX Oap’epiB Ha OUIXaX Mirpamii 30JI0TOHOCHHX TiJpOTEepMaIbHUX
po3unHiB. MiHepaii3amis Ma€e sSICKpaBO BHPaK€Hi O3HAKHU CMIreHeTUIHOTO XapakTepy. Jo miel
rpynu HajexaTh pojosuiie banka [upoxka, pynomnpossu Kiposcekuii, I'Bapaificekuii, 3axin-
uuii, [TiBgeHHMiA Ta iH.;

2) pyZIONpOsiBY JIOKAi30BaHi B TEKTOHI30BaHUX 1 OEPE3UTH30BAaHHUX €H/IO- i €K30KOHTAaK-
TOBHX 30HaX HEKOBUX TiJl, CKIIAZCHUX OJAKUTHOKBAPLIOBUMH ILIATiOTpaHIT-mopdipamu, sKi
MIPOPHUBAIOTH MeTa0a3anbTOBI TOBIII. B eK30KOHTaKTOBMX MeTaba3anbTax iHOMI TPAIUIAIOTHCS
30JIOTOHOCHI KBapI-Cyabdiani xuin. L{sg rpyna npeacrarinena UkanoBcbkuM, YkamoBChKUM-2,
UxkanoBcbKUM-4 pyaonposiBaMy;

3) 3pyneHiHHA Y BHYTPIIIHIN 9acTHHI HEKOBOI iHTPY3ii [liBHITHOUKAIOBCHKOI MaIeoByIIKa-
HIYHOI CTIOpYIH, sIKa KOHTPOJIOBaHA 30HOIO T1POTEPMATbEHO-METACOMATHYHUX 3MiH y 3B’ A3KY
3 PO3PUBHUMH MOPYILICHHAMH (PpyIoIposiB UkaaoBChKUii-3);

4) 3pyzeHiHHS 30110Ta B yJIBTPAOCHOBHUX IOPOJIaX JIABOBOI (METaKOMaTiiTH CypchKoi CBi-
TH) Ta IHTPY3UBHOI (MacWBH 0a3UT-yIbTPaOa3WTIiB BEPXiBIEBCHKOTO KOMIUICKCY) Qamiid y
CKJIaJli €JMHHUX BYJIKAHOIUTYTOHIYHMX acowiariil. Minepai3allisi KOHTpOJIbOBaHA TEKTOHOME-
TaCOMaTHYHUMHK 30HAMH OKBapPIFOBaHHS i cynbbinnzarii. o 1iel rpynu Hanexars Taki pyao-
posiBy, sk OnekciiBehkuit, OnekciiBcbkuii-2, CXimHuiA, 3aBOICHKUNL;

5) pyznomposiBu 30510Ta B e(y3UBHHX TOBIIAX, K CKJIaJCHI HOPOJAMH CEPETHHOTO, OCHOB-
Horo ckiany (pyzonposiBu Cxiganii-2, CxigHuii-3, 3axigHuil);

6) 3pyneHiHHs B amdibomnirax (bekeHTiBchkuil pynonposiB). 30J0TO MpUypOYEHE A0 KBap-
LIOBUX XWJ, SIKi IepepizaloTh MeTamopdizoBaHi B aM¢iboiToBiil Ta emigoT-amdiOomiToBIH
¢arisx MmeraMop(i3My BYJIKaHITH OCHOBHOTO CKIIay.

Cknaznna reonorigyda 6ymoBa 3KC, HasBHICTD pi3HMX 32 PSUOBHHHUM CKJIa[IOM, TCHE3UCOM
1 HaKJIQJICHUMH CTIMCHETHYHUME MeTaMOP(hIYHUMHU, METACOMAaTUYHUMH, CTPYKTYPHHUMH Tepe-
TBOPEHHSIMH TIODiJ] CTBOPWJIN CHPUSTIMBI YMOBHU Ul (JOpMYBaHHS 30JI0TOTO 3pYACHIHHS pi3-
HUX MiHepanbHUX TuHiB. KOXXHOMY MiHEpaTbHOMY THIy PYA BiAIOBiZae caMOpPOJHE 30J0TO 3
YHIKQIbHUMH TUIIOMOP(GHUMH 0COOITHBOCTSIMH.
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30710TO BiTEHE 200 € y 3pOCTKAX 3 IHIIMMHU MiHepallaMH Ui yB’si3HEHe B HUX. Po3Mip 3epeH

30J10Ta BU3HAYEHUH MiHEpaJbHUM THIIOM PYI 1 3MIHIOETHCS B IIMPOKUX Mexax — Bix 1,0 MkM
10 2,5 mM. Mopdoutorist 3010Ta CTpoKaTa i € TOXIZHOK CEPeAOBHINA MiHEPaOyTBOPEHHSI.
3a3Bu4ai, 11e KceHOMOpP(HI IHTepCTUIIIHHI YTBOpEHHS (IpyIKOIOAiOHI, lacTHHYacTi, Tabiu-
TYACTI, CIUTIOIICHO-BUIOBXKEHI, OBANBHI 3€pHA, 3piAKa — igioMop¢Hi Ta rimigioMopdHi), STKIM
MpUTaMaHHA IIarpeHeBa, ApiOHOropOuCTa 3 BiIOWTKAMHU TpaHEH IHIIMX MiHEpaliB ITOBEPXHS,
3pi3aHi Kpai Ta YUCIICHH] BIIPOCTKU €K30THYHOT POpMHU.
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SOME ASPECTS OF GOLD CONTENT
OF THE CHORTOMLYK GREENSTONE STRUCTURE

, V. Sukach', M. Kovalchuk®

'nstitute of Geochemistry, Mineralogy and Ore Formation of NASU,
34, Acad. Palladin Av., 03142 Kyiv, Ukraine
E-mail: svital@ukr.net
*Institute of Geological Sciences of NASU,
55b, Oles Honchar St., 01601 Kyiv, Ukraine
E-mail: kms1964@ukr.net

One gold deposit (Balka Shyroka), 18 gold occurrences and numerous geochemical anoma-
lies of metal (over 540) have been discovered in Chortomlyk greenstone structure (the southern
part of the Middle-Dnieper megablock of the Ukrainian Shield).

Stratified formations are represented by volcanogenic and sedimentary-volcanogenic rocks,
which have been metamorphosed in conditions from low-temperature amphibolite, epidote-
amphibolite to greenschist facies (Konkska series). Intrusive equivalents of basic-ultrabasic
metavolcanites in the series composition are presented by the basic-ultrabasic rocks of Ver-
hivtsevskyi complex.

Several types of gold ores have been discovered at the Balka Shyroka deposit. Each mineral
type of ore (gold-quartz, gold-sulphide-quartz, gold-pyrite, gold-quartz-pyrite-arsenopyrite, and
gold-silver-polymetallic) contains native gold with appropriate typomorphic characteristics. Pa-
leozoic-Mesozoic crust of chemical weathering is widely developed on gold-bearing rocks; its
capacity in some parts of deposit is 83 m. The profile of the crust of weathering consists of disin-
tegration and leaching zone, hydrolysis zone, and zone of final hydrolysis and oxidation. Visible
gold in the crust of weathering is rare; it is residual and hypergene.

Gold mineralization of Chortomlyk greenstone structure can be divided into six groups in
accordance to mineral composition of host rock complex and peculiarities of gold localization:

1) gold is localized in metamorphic sedimentary-volcanogenic rocks (komatiite-tholeitic and
schist-jaspilite-tholeitic formations). Ore-containing rocks are metasomatically changed, sul-
phidizated, often brecciated. Mineralization tends to the layers of ferruginous quartzites, carbon-
ate- ferruginous and silicate-ferruginous rocks, which played the role of mechanical and chemical
barriers to the migration of gold-bearing hydrothermal solutions. Mineralization has clear epige-
netic signs (Balka Shyroka deposit, ore occurrences Kirovskyi, Hvardiyskyi, Zahidnyi (Western),
Pivdennyi (Southern));

2) the ore is localized in tectonic and beresitizated endo- and exocontact zones of neck bodies
of plagiogranite-porphyries with blue quartz, which are breaking metabasalts series. Sometimes
there are gold-bearing quartz-sulphide veins in the exocontact metabasalts (ore occurrences Chka-
lovskyi, Chkalovskyi-2, Chkalovskyi-4);


mailto:kms1964@ukr.net

H. I'aesa, B. Cykau, M. Kosanbuyk
ISSN 2078-6220. Minepasioriunu# 36ipHuk. 2015. Ne 65. Bunyck 1 75

3) mineralization is contained in the inner part of neck intrusion of Pivnichnochkalovska pa-
leovolcanic edifice, controlled by the zone of hydrothermal-metasomatic changes due to faults
(ore occurrence Chkalovskyi-3);

4) mineralization is localized in ultrabasic rocks of lava (metakomatiites) and intrusive (ma-
fic-ultramafic massifs) facies, consisting of a single volcano-plutonic association. Mineralization
is controlled by tectono-metasomatic zones of silicification and sulphidization (ore occurrences
Oleksiivskyi, Oleksiivskyi-2, Skhidnyi (Eastern), Zavodskyi);

5) gold is in effusive strata, which are composed of the intermediate and basic rocks (ore oc-
currences Skhidnyi (Eastern)-2, Skhidnyi (Eastern)-3, Zahidnyi (Western));

6) mineralization is localized in amphibolites; the gold is confined to the quartz veins travers-
ing the volcanic rocks of basic composition, metamorphosed in the conditions of amphibolite and
epidote-amphibolite facies of metamorphism (Bekentivskyi ore occurrence).

Key words: gold, typomorphic features, Balka Shyroka deposit, Chortomlyk greenstone struc-
ture, Ukrainian Shield.
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B npenenax UepToMIIBIKCKOH 3€ICHOKAMEHHOM CTPYKTYPBI pa3BelaHO OJHO MECTOPOKACHUE
(banxa [lupoxas), o6HapyskeHO 18 pymoNnposIBICHUI ¥ MHOTOYHCICHHBIE T€OXHUMHUYECKUE aHO-
Mannu 30710T1a (6omee 540). ClI0KHOE I'€OJIOrHYECKOe CTPOSHHE CTPYKTYPHI M HAJIMYHE Pa3HBIX
10 BEIECTBEHHOMY COCTaBY, I'€HE3UCY M HaJIO)KCHHBIM SIHI€HETHUECKUM (MeTaMopduueckum,
METaCOMaTHYECKUM, CTPYKTYPHBIM) IpeoOpa30oBaHHUAM MOPOJ CHOCOOCTBOBATH ONATrONpPUSTHBIM
YCIOBUSIM JUTsl (JOPMUPOBAHHS 30JI0TOTO OPYAEHEHHS Pa3IMIHbIX MHHEpPAIbHBIX THHOB. Kaxkmo-
My MUHEPAIFHOMY THILY PYJA COOTBETCTBYET CAMOPOIHOE 30JI0TO C ONPENSIICHHBIMH THIIOMOP(-
HBIMH OcoOeHHOCTSMH. [I0 BeIecTBEHHOMY COCTaBY BMEIIAIOIIEro IIOPOJHOTO KOMILIEKCA U
0COOCHHOCTSIM JIOKQJIM3AI[MH 30JI0TO€ OpyJIeHeHHe UepTOMIIBIKCKOH CTPYKTYpHI pa3[elieHO Ha
IIeCTh TPYTIIL.

Kniouesvie cnosa: 301010, MOpGhOIOrHs, THIIOMOP(HBIE 0COOEHHOCTH, MecTOpoXkaeHHe bai-
ka [llnpoxas, YepToMIIBIKCKasI 3eTIeHOKaMeHHasi CTPYKTypa, Y KPauHCKUH IIHT.
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