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MOpPOI0- Ta PYAOYTBOPEHHS

TEOXIMIYHI ACOITIAIII] PYIOBMICHMX MTOPUI KIMHIIIBCHKOTO
30JI0TOPYTHOTO POTIOBUIIIA

E.A. XKosuncekuii !, 0.J1. ®aapkosuu 2, H.O. Kpiouenko !

1 — Incmumym eeoximii, minepanoeii ma pyooymeopenus im. M. I1. Cemenenka HAH Ykpainu
npocn. axkao. Ilasnadina, 34, m. Kuis-142, 03680, Ykpaina

2 — Kasenne nionpuemcmeo (KII) “Kiposeeonoeisn”,

éya. Kixeiose, 8/9 m. Kuis, Yxpaina

BusHaueHo eeMeHTH-iHINKATOpY 30JI0TOPYIHOTO Ipoliecy KIMHIIIBCHKOro poIoBHMIIA, IO 103BOJTUTD OiIbII e(heKTUBHO
BUKOHYBATH JIOKJIbHE MPOTHO3YBaHHS i MOLIYKU PYIOIPOSBIB Ta POAOBUILL 30JI0Ta 32 NEPBUHHUMHU OPEOJIAMM XIMiUHUX
eNIeMeHTIB. BusiBiieHO eneMeHTH-iHAMKATOPH 30JI0TOTO 3pYACHIHHS Y PYIHUX Tilax: BUCOKMIA BMicT 30710Ta (1 r/T Ta BuIlle)
aCOIIiI0€ 3 BMICTOM AS i IPOCTOPOBO CITiBIIAA€E 3 OpeoiaMy 30J10Ta. BcTaHOBIEHO psAAM 30HATBHOCTI y miapynrHoMy (Mo—
W-Cu—Ag), pynHomy (Au—Bi—As—Mo—W-Cu) ta HanpynHoMmy (Au—Mo—W—-Cu—Bi—Ag) ropuzonrax. s 10KaabHOTO
MPOTHO3YBAaHHSI Ta TIOINYKiB 30JI0Ta 3alpONOHOBAHO BUKOPUCTOBYBATM MYJIBTUILTIKATUBHMI KOE(illiEHT Au x As x
x Bi x Mo x W x Cu x Ag. 1151 BUSIBJIEHHSI 3aJIeXKHOCTi MPOAYKTUBHOCTI 3pyACHIHHS 1 TeOXiMiUHUX MOKAa3HUKIB po3podiie-
HO KOebillieHT MATOMOI PYAOHOCHOCTI. AHaJIi3 pO3MOALTY 3HaYeHb KOeillieHTy TUTOMOI PYIOHOCHOCTI 38 POCTSTaHHIM
3 MiBHOYi Ha MiBAEHb J03BOJMB BUIITUTH B MEXaxX PYAHOI 30HU TpU OJIOKU OaraTux pya.

Karouosi crosa: 30510Te 3pyneHiHHs, KIMHIIBCbKe pOAOBUILE, eJIeMEHTH-IHAMKATOPH, Te0XiMiuHi KpUTepii, MOIIYKHU 30J10Ta.

Beryn. 3onotopynHa MiHepaizalis B YkpaiHi ¢op-
MyBajiacs y pi3HMIA yac — Bil apxelo A0 KaitH03010
(HeoreHy). Oco0aMBO MEPCIEKTUBHUM Ha 30JI0TO €
Vkpaincekuit wuT (VII) ne 30J10TOHOCHUMM € 3e1e-
HOKAM’sIHi ~ CTPYKTypu  apXeicbkoro BiKy Y
Cepennbomy Ilpuaninpos’i (IHimpomeTpoBchbKa,
KipoBorpancbka obnacti) Ta B Iprazon’i. ITourHato-
yu 3 1978 p. po3nouaro aerajbHe BUBYEHHS KinH-
LiBCbKOTO POJOBHUIIA, PO3TAIIOBAHOTO B MeXax
KipoBorpancekoro 6moky YII, B pe3ynbraTi 4oro
BUINEHI YOTUPU 30HM, TMEPCHEKTUBHI Ha 30J10TO.
BusipneHo, 1110 pyaHi Tija pogoBMila PO3TallIOBaHi y
MiHepasi3oBaHiil (pymHiii) 30HI MOTYXHicTi0 15—
120 M (y cepeaHbomy 42 M), MpOCTeXEHil Ha Bil-
CTaHb 0 3 KM. 30Ha XapaKTepPU3YETHCS CHJIbHUM
OKBapLIOBaHHSM, CyJIb(iau3aliieo, ampioomiTu3ali-
€10, OioTUTU3aLi€ED, C1a0KOI0 KaoJiHi3alli€l, cepu-
LIUTU3aLIE. Y PYIHiii 30Hi CITOCTEPiraloThes MigBuU-
meHuit Bmict 3o70ta (> 0,005 %) i aHOMaJIbHI KOH-

© XKosuncekuit E.fA., ®anskosnu O.J1., KproveH-
ko H.O., 2016

uenTpauii apceny (8in 0,1-0,3 10 1,0 %), BicMyTy (10
0,001 %), yacTkoBO — BonbMpaMy i mixi [4].
3Baxalouu Ha Te, 110 METO[ IONIYKiB 30J10Ta 3a
MEePBUHHUMU OpeojiaMy 3aCHOBaHMIA Ha BUSIBIICHHI Ta
BUKOPMCTAHHI B SIKOCTi MOLIYKOBUX O3HAK Ie0XiMiu-
HUX aHOMAaJiii, CHHTeHETUYHUX i3 POJOBUILAMU KO-
PMCHUX KOTAJIMH, € e(eKTUBHUM 151 BUSIBJIECHHS I1ep-
CHEKTMBHUX IUIOLL, JOCKeHHs 6a3yBaaucs Ha BCTa-
HOBJIEHHI re0XiMiYHMX acolialliii pyJ0BMICHUX MOpiA.

Meta Ta Meroaum nociaimKenb. ocmimxeHHs
0a3yloTbcsl Ha Marepiajli, 3i0paHOMYy MpPOTSTOM
OCTaHHIX JecsTH poKiB (KepHy 3 320 cBepmioBuH, 1,7
MOTOHHMX KiJOMETPiB TipHMYMX BUPOOOK, 3 SIKUX
Bimiopano 36 000 mpo6 ripcbkux mopin). MeTolo
po0OOTH € BUSIBIICHHS T€OXiMIYHMX acolLialliil pymo-
BMicHUX Topin KJIMHLIBCBKOro 30JI0TOPYAHOTO
POMOBMILA AJIS1 TIOAANBIIOTO JOKAJIbHOTO MPOrHO3Y-
BaHHS Ta MOLIYKiB 30J10Ta.

BuzHaueHHS BMIiCTy 30J10Ta Y TipCbKMX MOPOAAX
31iiCHEHO 3a JOTTOMOTI0I0 CIIEKTPO30J0TOMETPUYHO-
0 Ta MPOOipHOro METOMIiB aHaMi3y. AHAITUYHI po0O-
TH BUKOHaHO Yy IleHTpanbHiii mabopatopii JII
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“Hentpykpreooria” (M. Yepkacu), nadoparopii KIT
“Kiposreoorist” (M. Kuis).

Teonoriuna OymoBa. KiMHIIIBCEKE pymHE ITojIe
BXOIUTh 10 ckiuany KinuHuiBcbKo-KoHIBCbKOI MeTa-
JIOTEHIYHOI 30HM, IOBXMHA KOl Onm3bKo 80 KM.
Bona poaraiiioBaHa B opoax CXifHOro o0pamJIeHHS
HosoykpaiHcbkoro i boOprHe1bKoro rpaHUTOITHUAX
MacHUBiB Yy 30Hi BILIMBY JBOX IJTMOMHHMX PO3JIOMiB
cyOMepuIioHaIbHOTO mpocTsiraHHs — KipoBorpas-
cbkoro i Ipynikiscbko-KanuniBebkoro [1] i mae 6110-
KOBY CTpYKTypy. IpaHuusmu OJIOKiB € pozioMu —
[Taprtuzancbkuii, Jlo3oBaTchbkuil, TapaciBCbKUiA,
MacasHMKOBCbKMIA Ta iHIOI MiBHIYHO-3aXigHOTO i
CYOIIMPOTHOTO MpoCTATaHH (puc. 1).

PynHe mone BUTSATHYTE Y CyOMepUAiOHAIEHOMY
HamnpsMKY, Ma€ JOBXWHY 14,8 Ta mMpuHY OJU3BKO
2 kM. BuyrtpimmHs OymoBa KymicoronibHa, BigcTaHb
MiX Kymicamu ctaHoBUTH Bim 0,8 mo 1,2 kwm.
3pynenHinHg y 3axigHo-KnMHLIBCBKIN pymHiil 30HI
(MiBHIYHO-3aXiTHA YAaCTMHA TIOJNS) TMPOCTEXKEHO 0
rmbunu 169,6 M (mosxuHa 1930 M, mmpuHa Big 100
1o 280 M), y KnuHIiBebKilt pynHiil 30Hi (LieHTpalibHa
yacTMHA 1onst) — mo rmbunn 530 M, y IyOiBCchKilt
PYIHIi# 30Hi (MiBIEHHO-3aXiHA YaCTWHA TI0JIST) — 10
rmounu 351,6 M (mosxuna 2000, mmpuHa 40—80 M)
[5]. O3HaK BUKIMHIOBAHHS 3pYAeHIHHS HE BimMiue-
Ho. [Topoau, 110 BMillyIOTh 3pyAEeHiHHS, MpeacTaB-
JICHI THeiicaMu 4e4eiiBChbKOl CBITH 3 OAHOTUITHUMU
METaCOMaTUYHUMM 3MiHAMHU.

T'eoximiuna cnenianizanig pynosmicaux nopin. /s
KnunuiBcbko-KoHiBCbKOI reoxiMiuyHOi 30HM, Y 11110~
MY, XapaKTepHa IIO3UTHBHA CIIelliaTi3allis MPaKTUIHO
BCiX MOpif, pO3MOBCIOMKEHUX Y 11 MeXax, Ha 30J10TO i
A0ro eJIeMeHTU-CYIYTHUKU; apCeHYM, BiCMYT, Cpib10
Towo. IHeicn KIMHIIIBCbKOTo pyaHOro MoJs MaloTh
xanbkodinbHy (Ag, Cu, Zn) i nitodinsny (V, Cr, Mn,)
crieliaizalilo, rpaHiTu crieniagizoBaHi Ha Bi i gesxi
eneMmeHtu JditodinbHoi rpynu (U, Sn, W) [5].
VTBOpeHHSI TepBUHHMX OPEONiB PYAHMX POIOBUII
MOB’S13aHO 3 TIPOLIECOM Mirpauii Ta KOHLEHTpaLii
HU3KU JITOMIBHUX, XaJbKOMIMbHUX 1 cimepodiab-
HHUX €JIEMEHTIB.

Mirpatiist eneMeHTiB y (hOpMi pPO3UMHIB y MpoLe-
ci opMyBaHHSI OpeoJliB MOXxe OyTW iH(iIbTpalliii-
HoIo Ta / abo nudys3iitHoo. Pob nudy3ii B yTBopeH-
Hi MMEPBMHHUX OPEOJIiB 3pOCTaE, SIKIIO TeMIeparypa,
TUCK i KOHUEHTpAallisi PeYyoBUMHU OYAyTh 3HAYHO
BULIMMM Ha OJHIH AINSHII, HIX Ha iHIIMA.

HepiBHOBaXXHMIT TEKTOHO-METACOMATHYHMI TIPO-
LIeC, IO CYIPOBOIXYE DPYAOYTBOPEHHS, y MexXax
KnuH1iBcbKOro pyaHoro mosjst CIpUsIB Mirpatlii Ta
nepepo3nominy eneMeHTiB. CuaepodinbHi i JiTodiab-

Hi eIeMEHTH Y BeJMKUX 00csArax MpUBOAWINCS B PyX
npolecamu nporpecuBHoro Fe-Mg-Ca meTtacomaro-
3y. Tak, Ha MPOrpeCUBHOMY €Talli pyXJIMBUMMU € ITOPO-
JIOYTBOPIOBAJIbHI CUAEPOMINbHI i JITO(iTbHI KOMIIO-
HEHTH, Ha PErpeCUBHOMY — XaJIbKOMibHi i pyaHi [3].
Jeski eneMeHTH y T. Y. PyAHi, MPUBHOCUINCS Y XOi
MPOTPECUBHOIO METAacOMAaTO3y, (hiKCYBalIUCh Y CHUJi-
KaTax i y BUTJISAMI pO3CisTHOI CyIb(iaHOI MiHepati3altii.
Ha perpecuBHOMYy eTari eJleMEHTH 3aBASKM B3aEMOIi1
3i (hIroigaMu, BXOAWIM Y BilTIOBiAHI PYAHi acolliallii.
V xoi MeTacoMaTo3y peaizyloThCcs TpU Mpolie-
CU: TIPUBHOC KOMIIOHEHTIB i3 30BHIiLHIX IXepes

Fa1- 2NN sl /]4 [
Puc. 1. Ctpykrypu KipoBorpaachbkoro pyagHOro paii-
OHy: I — rpaHiToBa hopMallisi (KipoBOrpaaChbKuit KOM-
MJIeKC), B KBajapaTtax — HoMmepu MacubiB (1 —
HoBoykpaincbkuii, 2 — bobOpuHeubkuii, 3 —
CacoBcbkuit, 4 — Iy0oBcbkMit), 2 — dilmoigHas
MeTarpayBakoBa ¢opmallisi (deuesiBcbka cBita), 3 —
KnuHiiceka-KoHiBchKa MeTajloreHiyHa 30Ha, 4 —
Hanexnoschko-HOp’iBcbka MeTajioreHiuHa 30Ha, 5 —
PO3JTOMH, 6 — 30HH TIPOSIBY TAKOBOTO MarMaThU3My

5 NN 6
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(y 30HaX TEKTOHIYHMX MOPYIIEHb); B3AEMOJIis MiHe-
pafiB, 1O CMiBiCHYIOTb 32 HEPiBHOBAXKHMUX YMOB 3a
yJacTi ¢uoigHoi (pa3u; HEKOMIIEHCOBAaHUI i KOM-
MEHCOBAaHMI BMHOC. 3alli30-MarHe3iaJlbHO-KaJblli€-
BUI1 METaCOMAaTO3 Ma€ xapakTep Oasudikallii 3a MOX-
JIMBOIO JBOBapiaHTHOM cxeMolo. Ilo-mepiie, BUTUC-
HEHHS 3aJli30M, MarHieM, KaJlblliEeM KpeMHilo, HaT-
pilo, Kajilo, [Ki MepexoasaTh Y PyXJIMBUIA CTaH i Ha
perpecMuBHOMY eTalli aKTHBHO OepyTb y4acTb y pyi-
HoMmy miporeci. ITo-apyre, HaBmaku, BUTUCHEHHS 3
30H yJabTpaMeTaMop(i3My OCHOBHUX KOMITOHEHTIiB
JIyraMu i KpeMHi€eM TIif yac rpaHirtizanii.

TeoxiMiuHi aHOMAaII 30J10Ta Ta CYNYTHIX eJleMeH-
TiB XapakTepHi a5 mopia (JIiloinHoi MeTarpayBako-
BOI (hopMallii B 30HaX TEKTOHIYHMX MOPYILEHb i MeTa-
COMaTo3y SIK PErpecMBHOrO, TakK i MPOrpecMBHOIO
eramiB [6]. Hanpukiaa, BcTaHOBIEHI aHOMAJIil MaH-
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Puc. 2. Cxema reomnoriudoi OynoBu KiamHIIIBCEKOTO
pyaHoro moJjs [2] 3 3a3HaueHHSIM Tipodineil Binbopy
mpo0 KepHy: / — 6I0TUTOBI i rpaHaT-0iOTUTOBI THE-
cH, 2 — TpaHiTH, 3 — TEKTOHO-METaCOMAaTUYHi 30HU,
4 — pyIOHOCHI 30HU, 5 — PO3PUBHI MOPYILIEHHS, 6 —
poiab Ta ioro HoMep, 7 — YacTHU KIMHIIBCHKOT
pyAHOI 30HM Ta ixHi HoMepu: I — miBHiuHa, II —1eHT-
panbHa, II1 — miBgeHHa

raHy, MOB’sI3aHi 3 MipOKCeHaMHU i rpaHaTaMM, BilOu-
BaloThb BUcoKoTemmnepaTypHuil Fe-Mg-Ca metacoma-
T03. AJe 11i aHOMaJii He KOHTPACTHi Ta € c1abKo10
MOIIYKOBOI0 O3HaKow. JliToreoximMiuHi aHomarii
XpOMY MaloTh MOAIOHY MPUPOAY, ajle MOKU 1Ie Majio
BUBYEHiI XpoMBMicHi MiHepaau (Cr 32 HU3bKOTO BMi-
CTY BXOOUTb A0 CKady cujikatiB). JlocBim, oTpuma-
HUI Y XO[i BUBUEHHS iHILMX POJOBUILL, OKA3Y€E, 1110
XpOM, 4acTO B CKJafi (hYyKCUTY, pillle — y BUIISIAL
XPOMITY, CYIIPOBOIKYE 30J10TO (HAIPUKIa, CKApHU i
iHIIII TOPOAY 30J0TOPYAIHOrO poaoBUIIa Xemo) [7].

BusBiieHHs reoxiMiyHMX acomiamiii pymoBMiCHHX
mopia. Y Mmexax KinuHUIBCHKOI pyaHOi 30HM 0Oyi0
npoaHaJjizoBaHo fnaHi 1o 320 ceepaioBuHaM (72 mpo-
(ins) miBHIUHOI, IEHTPATBHOI Ta MiBICHHOI YACTUHI
(puc. 2). Y He3aMiHEeHMX pi3HOBHMIAX MOPiJ BU3HAYEHi
napaMeTpy reoxiMiyHoro (oHy Ui XiMiYHUX ejie-
MEHTIB (3arajJbHMIA CTIEKTpaIbHUI aHali3). Y mpen-
CTaBHULILKUX BUOIpKax (min — 174, max — 226 npo0)
3 MiBHIYHOI, LIEHTPaJIbHOI i MiBAEHHOI YaCTUH POJIO-
BUILA PO3XO[KEHHS HE3HAuHi, y MeXax JOBIpuYMX
inTepBaiiB (Tadm. 1).

[lepBuHHI opeoan — lie CKJIamoBa YaCTHHA ca-
MUX POIOBULI, i caMe TOMY OyIb-$IKi JaHi 111010 0CO0-
JIMBOCTEN CKJamy i OynoBM MEPBMHHUX OPEOJIiB TaK
4y iHakiue OyayTh BimoOpaxaTu i 0COOJMBOCTI MPO-
SIBY IPOLIECIB PYJOYTBOPEHHS i JOKaji3alil pygHuX
Til. Po3Mipu MepBUHHUX OpPEOJIiB 3a3BMYail 3HAYHI:
OCHOBHi 3amacM MeTajliB 30CepelXeHi B HHUX.
[lnpriHa MPOAYKTUBHUX OPEOJIiB IEPEBAXHO CTAHO-
BuTh 10—40 M, iHomi mo 120 M, mpu LEOMY opeosin As
Maitxe 30iraroThcs 3 opeosamu Au. Opeonu Au 3 BMi-
croM MeHire 0,1 r/T MalThb HIIMPUHY IO KiJIbKOX
COTeHb METpiB. 3a MPOCTITAHHIM OpPEONU 30JI0Ta i
apceHyMy MaloTh HACKpi3HMI Xapaktep (TOOTO He
obMesKeHi 1o BEepTUKaTi), OCTYIIOBO 3aHYPIOIOYNCH B
MiBHIYHi} YaCTUHI.

Jlo reoxiMiuHMX 0COOIMBOCTEH TIpo1iecy (hopMy-
BaHHS KUIMHIIIBCHKOTO PONOBUILA HANIEXWUTh Y4acTb
Byriento (y ¢opMi BYIJIEKHCIOTH), 3aj1i3a, MarHiio,
XpOMY, TUTaHy, HiKeJ0, KOOANILTY, BOJIb(ppamy, CBIH-
10, LWHKY, 00py, docdopy, GTopy B ciomax Ta
IHIIMX €JIEMEHTIB, IO BiApi3HSIE POAOBUIIA JaHOTO
Uy Bif iHIKX. [T03UTHMBHI KOpensuiiiHi 3BSI3KU
30J10Ta 3 MiHepaTi3alielo apceHy (apceHOITipUT, TbO-
JIHTIT) BUSBISIIOTBCA HE OJHO3HAYHMMMU, 3BaXKalOUn
Ha Te, 1110 MiHepaJIi apceHy (popMyBaluCh 3a10BIO 10
3omorta. Byrmeups y dopwmi rpadity mpencraBneHuit
KiJIbKOMa reHepauisiMu, IesiKi 3 HUX CYIPOBOIXYIOTh
30J10Te 3pyaeHiHHsA. HalicyTTeBilmM i 0fHO3HAYHUM
€ MO3UTUBHUI KOpesiiiiHuii 38°130K Au—Bi, BcTa-
HOBJICHO TaKOX 3B’s13KU Au—As, Au—Co.
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[TapameTpu BepTUKAJILHOTO PO3Maxy pYIOKOHT-
POJIIOBAJIBHUX OPEOJiB He BCTAHOBJIEHi, OCKiIbKU
MPAaKTUYHO Ha BCbOMY POMOBHIII, OKPiM MiBHiYHOI
A0ro YaCTMHM, HEMAE OKOHTYPIOBAHHS 110 BEPTUKAJT.
OcobmBo 100pe 1€ AEMOHCTPYIOTh MYJBTUILTIKA-
TUBHi opeonn Au x As x Bi, siKi ¢ikcyloTh po3raiy-
BaHHSI PYAHMX TiJI, i 1151 OiNBLIOCTI 3 SIKMX BiA3HAYa-
€TbCS TPsSIMA 3aJ€XHIiCTh — 30iNbIIEHHST LMIMPUHU
opeoJia 3i 30iIbIIeHHSIM TIMOMHMU.

BuBUeHHS MEPBUHHUX OPEOJiB JO3BOJIMIO BUIi-
JINTU HAMOIIbII KOHTPACTHI acoliallii eleMeHTiB-1H-
aukatopiB: Au, As, Bi, Ag, Mo, W, Cu, 110 KOHTpo-
oIoTh pyAaHy 30Hy; Ag, Cu, Pb — cinabokoHTpacTHi
OpeoNIM PO3TallOBaHi BO BMiCHMX TOpOAaX, Ha KOH-

3a pe3ynbTaTaMu pO3MOIiNy XiMiYHUX eJIEMEHTIB
y MEPBUHHUX OpeoJaXx PyAHOI 30HM CKIAAeHWH ps
30HAJIBHOCTI, JI¢ 3/1iBa HAMpaBO BiIOYBAa€ThCS 3MiHa
MiOPYIHUX €JIEMEHTIB HampymHUMHU: As;, Au,—Zn,
Mo—Ni, Mn, Pb, Ag, Cu—As,, Au,—TI-W-Sn, Li, P,
Bi, Be. [TpucyTHicTb y psiai 30HaIbHOCTI IBOX MAKCH-
MYMiB 30JI0Ta i apceHy, HEepiBHOMIpHMI pPO3MOMILT
JIiHIAHOT TPOAYKTUBHOCTI OPeoJiB i OCOOJMBOCTI
30HAJBHOCTI BKA3ylOTh Ha CKJIaAHWI, HepiBHOMIp-
HUI XapakTep MOBEIiHKM eJIeMEHTiB-iHAMKATOPiB.

Ta6mutrs 1. @oHoBHIA BMICT eJIeMeHTIB Y He3MiHEHNX
pi3HOBHAAX nopia Ha KnnHuiBcbkoMy poaoBuii,
nx1073 %

TakTi 3 pyaHo1o 30H010; Ni, W, Sn — ci1abokoHTpacT- EnemeHT Bwmict EnemeHT Bwmict
Hi OpeoJv, XapaKTepHi A1 BMiCHUX TOPiJ BUCSIYOrO Au 1,5 Ga 1
(HagpyaHOro) 0JOKY Ha KOHTaKTi 3 pyaHOIO 30HOI0, i As 2,5 Ni 2,6
OKOHTYPIOIOTS ii 10 YChOMY BEPTHKATBHOMY PO3Di3Yy. Bi 0,05 Ge 0,12
Opeonnt Zn 9iTKO OKOHTYPIOIOTH MOPOAM BHCSIIOTO Ag 2,6 Ba 34
(HampyaHoro) 6;10Ky Ha BiacTaHi 50 i GinbLI MeTpiB, Cu 3,8 Be 0,07
BOHM HaiOiIbII BigganaeHi Bil pyaHoi 30HM; Mn, P, Mo 0,09 Nb !
Be — opeonu B mopojax, 10 BMIlYIOTb BMCSUMIA w 0.15 Sn 0,23
(HampynHMii) 60K Ha BepxHix ropusoHrax; Tl, Be, P 47 C? 3,2
Li — opeosu B mopopax, 10 BMilllylOTb JiexXauuit (mia- l\én Ti ]]:1 32 3
PYIHUIA) 610K HA KOHTAKTI 3 pyAHOIO 30HOIO i OKOHTY- Vr 0 Z? 1,6
PIOIOTH 1i Ha BepXHiX ropu3oHTax; Mo — opeosiu yTBO- TI 012 o 015
PIOIOTh IPiOHI aHOMAIi 110 XapaKTepU3yOTh HaApYII- b ] Y 12
Hy vactuHy IliBHiuHOI Tepuropii 3pymeHiHHSA. Kpim T 160 70 5.6
TOro, Ha OJM3bKOMOBEPXHEBUX TOPU3OHTAX Y PYAHii Ga I Se 0.7
30Hi BiIMiueHo He3HauHwii BMicT T1, Li, Sn, P, Pb. Ni 2.6 Co 1
Tabaus 2. 3oHabHICTD XiMIYHUX eJleMeHTiB-iHIMKaTOpiB 30J0Ta KIMHIIBCHKOrO poaoBuIna
Yacrtuna pynHoro | Howmep TopuzonTu [Mokaznuku
1oJIst npodins HanpyIHUA PYAHUI M ApYyIHUIA Kyp Ky
4 Au As Cu, Bi, Mo, Ag 1 0,8
o 9 W, Mo W, As, Bi, Au Ag, Cu 5,28 2
Misniara 15 Ni, Cu, Mo Mo, Bi, As, Au Ag 16,93 3,6
19 Mo Mo, W, As, Bi, Au Ag, Cu 7 2
25 w W, As, Bi, Au Ag, Cu 4,61 2,9
29 W, Cu W, Mo, As, Bi, Au Mo, Ag 9,74 3,3
34 — W, As, Bi, Au Ag, Cu, W 13,29 4
LleHTpanbHa - -
38 Bi, Ag Ag, Bi, As, Au W, Mo, Ag 3,34 2
43 - W, Bi, As, Au Mo, Cu, Ag 6,99 2
46 - Mo, As, Bi, Au Cu, Ag 3,44 2
51 Ag, Cu W, Mo, As, Bi, Au Ag 8,35 1,8
56 Ag Cu, W, As, Bi, Au Mo, Cu 7 2,1
Misnenna 62 Mo, W Cu, As, Au Ag 5 2,4
65 Cu Cu, Bi, As, Au Ag, W 25,55 4,8
67 Ag, Cu Cu, Bi, As, Au Mo, Bi 10,85 2
72 Cu, Ag Bi, Mo, As, W, Au — 3,99 2,7

Ipumirtka: Kyp — koedilieHT muroMoi pyroHocHocTi (r/T-M); KM — MyIBTAIUIKATUBHUI TeoxiMiuHuii Koediuient nx10-° %.
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TeoximiuHi o3HaKuW 3pyneHiHHSA KIMHIIBCHKOTO
THUITY — 1€ TPUYPOYEHICTh J0 MPOTSKHUX, 3BUYAITHO
MEPHIiOHATBHO BUTATHYTHUX, CTPYKTYPHO-TEOXiMiu-
HUX 30H 3 MO3UTMBHOIO CIelliadi3alli€lo Mmopig Ha
30JI0TO i iOTO eIeMEHTU-CYITYTHUKU: As, Bi, Ag i iH.
CrocTepiratoTbCsl By3bKi, JiHIfHO BUTSATHYTi KOHTY-
pu aHoManii moTyxHicTio 1060 M (Y cepemHbOMY
40 M) i moBxxuHOI0 3 kM. OTXKe, XapaKTepHOIO PUCOI0
MiHepanizalii KJIWHIIBCEKOTO TUIY € BiICYTHiCTb
TUTOLIMHHUX OPEOJTiB eJIEeMEHTiB-iHAMKATOPIB.

Kyprw | I

BuBYEHHS T€OXiMiYHOI 30HAJTBHOCTI MEPBUHHUX
OpEOoJIiB OCHOBHUX €JIEeMEHTiB-iHAMKATOPiB 30J10Ta
JIO3BOJIMJIO BUSIBUTW 3aKOHOMIPHOCTI iX pPO3MOIiTY
IUTS TIBHIYHOI, IEHTPAJIBbHOI Ta MiBAEHHOI TEPUTOPIl
ponosuina (tabd. 2). IIst miBHIYHOI YACTUHU TEPUTO-
pii ponoBuIla XapaKTepHa reoXiMiyHa acoriamis Au—
Bi—As—Mo. TyT criocTepiratloThes psid 30HATBHOCTI
Cu—Ag—Au—(As—Bi)—W—Mo 3 migpyaHoro 10 Haj-
PYOIHOTO TOPU3OHTY. J[1s LEHTpaabHOI YACTHHU
pOJOBMILIA TUIIOBOIO € acowialis Au—As—Bi—W.
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Howmepa npodinie

Puc. 3. Posnopin KoeditieHTiB mUTOMOI pyroHocHOCTi (K,,) Ta MyIbTHILTIKATUBHOTO MoKasHuKa (K,,) 3a po-
CTATaHHSAM PYAHOI 30HM 3 TiBHOYI Ha MiBAeHb (010KM BrcoKo Oaratux pya: I, I, III). 71— K, ; 2— K,

K yp r/Tm
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Puc. 4. 3anexwictb KoeditieHTa muromMoi pynoHocHocTi (Ky) Bil MyJIbTHILTIKATHBHOTO I€OXiMiYHOTO MOKa3-
nuka (K,,). [loas 3010moeo 3pyodeninns: 1 — Bucokobararoro, 2 — 6aratoro, 3 — cepemqHboro; 4 — mpodinb
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V nigpynHii 30Hi i€l TepUTOPil YACTO YTBOPIOIOTHCS
opeonn Ag—Cu—Mo. IliBaeHHa yacTUHA TepUTOPii
PONOBUIIIA Pi3KO Bipi3HAETLCS acollialli€lo eJeMeH-
TiB Au—As—Bi—Cu, iHogi Mo—W-Ag. Takuii po3ro-
JiJ1 acollialiil XiMiYHMX eIEMEHTIB IS pi3HUX YaCTUH
POMOBMILA MOXHO TOSICHUTU Pi3HMMHU TeMIleparTyp-
HHMMU YMOBAMU YTBOPEHHSI 30JI0TOrO 3pyAEHiHHSI.

AHaJi3 po3noiay XiMiYHHX eJIeMEHTIB Ta iX aco-
uianiii y mepBMHHMX opeoJjiax KiMHIIBChKOTO pomo-
BMILA JO3BOJMB BCTAHOBUTU OCHOBHi psAau iX
30HaIbHOCTI B miapyaHoMy (Mo—W—-Cu—Ag), pya-
HoMy (Au—Bi—As—Mo—W-Cu) Tta HagpyaHOMYy
(Au—Mo—W-Cu—Bi—Ag) ropusoHTax. HagBHicTh
BHCOKOKOHTPACTHUX aHOMaJiil LIMX eJIeMEHTIB Ta iX
acoujianii MOXyTb OYyTU MPSIMUMMU TTOLIYKOBUMHU I€0-
XiMIYHMMM KPUTEPISIMU BHUSBICHHS 30J0TOPYAHOI
MiHepanizauil KnuHuiBcbkoro Tumy. st ToOKaJbHOTO
MIPOTHO3YBaHHS Ta MOILYKiB 30J10Ta JOLiILHO BUKO-
PUCTOBYBaTU MYJIBTUILTIKATUBHUN KoedilieHT (K,,)
Au x As x Bi x Mo x W x Cu x Ag.

[TonepeyHa 30HANBHICTD BiToOpaxae BiIMiHHO-
CTi y BeJIMYMHi apaMeTpiB OpeoiB €1EeMEHTIB, PO3-
TAIIOBAHMX YXPECT MPOCTAraHHS pyaHMx Tia. LIg
30HAJIbHICTh BU3HAYAETHCS KOHILIEHTPALI€EIO eleMEH-
TiB Y pyAHUX TijlaX Ta OpeoJaX, IXHbOIO PYXJIMBICTIO i
(poHOBMM BMicTOM Yy BMicHMX mopogax. Ha BimMiHy
Bil BEpTUKAJIbHOI 30HAJILHOCTI, MOMepeuHa 30Halb-
HICTb 3aJICKUTb Bifl CKJIaay pyd. 3aJeXHICTb LIMPUHU
OpEOJTiB Bill KOHLEHTPALIii €IEMEHTIB y pyaax J03BO-
JIsSiE BUKOPUCTOBYBATH TMOMNEPEYHY 30HAIbHICTh Hal-
PYAHMX OPEOJIiB SIK KPUTEPill BUBHAUEHHS IMOBipHO-
IO CKJIajly CJIMOTO 3pYAeHiHHS.

g BUSIBJIEHHS 3aJeXKHOCTI MPOAYKTUBHOCTI
3pyAeHiHHS i Te0XiMiUHMX MMOKA3HUKIB 3aITPOIIOHOBA-
HO Koe(illieHT MMTOMOI PYAOHOCHOCTI B Mpodii
(Kyp) : Ky,= [Zmc] K, e Tmc — cyma TpOIyKTHB-
HOCTi pyIHUX MEPETUHIB y IpOdilli; m — MOTYXHICTb
PYAHOTrO MEPEeTHHY (M), ¢ — CepeHiil BMICT 30/10Ta ¥
pyaHomy nepetui (r/1), K, = N,/N — BilHOLIEHHS
KUTBKOCTI CBEPIUIOBMH 3 PYTHUMHU TepeTHHamMu (N,)
J0 3arajibHoOl KiTbKOCTi CBEpAJIOBUH y mpoditi (N).
BusHaueHuii excrmepuMeHTaNbHUI  KoedillieHT
MATOMOI PYAOHOCHOCTI I AOCHIIXEHb TpodiliB
CTaHOBUB 7,32, 3aBOSIKU MOMY BUAUIIOTHCS OJIOKU
OaraTux 30710ToBMicHUX pyAd. Lleil moxa3HUK BU3HA-
Yae, II0 CEepemHill BMICT 30/I0Ta CKIamae 7 T/T 3a
MOTYXHOCTI pymHoro Tina 1,04 M. Ha rpadiky 3amex-
HOCTi Koe(illieHTa MUTOMOI PYIOHOCHOCTI Bill MyJIb-
TUILIiKATUBHOTO T€O0XiMiYHOTO MOKa3HMKA YiTKO
BUIISIIOTHCS ITOJISI BUCOKO0ATaToro 30JI0TOTO 3pyae-
ninng (K, > 15 r/1M), Gararoro (K, — 7,32 r/T'm) Ta
cepeanboro (K, <15 r/r'm) (puc. 3). AHani3 posrmo-

Jiny KoedillieHTa MTUTOMOI PYIOHOCHOCTI 3a IIPOCTS-
FaHHSM 3 IMiBHOYi HA MiBAEHb JO3BOJUB BUALIUTH Y
MeXax pyIHOi 30HU TPU OJJOKM BUCOKO OaraToro 3py-
JeHiHHS B iHTepBajax npodinis: 13—22 (miBHiYHA
vacTrHa); 25—27 (1leHTpajibHa YacThHa), 64—67 (TiB-
JICHHA YaCTUHA).

Sx mokazanu JocTimKeHHs, KoeillieHT MuTo-
MOI PyIOHOCHOCTI Ma€ TiCHUH 3B 130K i3 reoXiMiuyHMU-
MM TIapaMeTpaMy IIePBUHHUX OPEOJIiB, Y TOMY YHCIIi 3
MYJBTUIUTIKATUBHUM T€OXiMiUYHMM ITOKAa3HUKOM.
O0pobxa pjanux 1o 72 mpodisix 103BoJIMIA OfEPXKa-
TU YiTKy 3aJeXHIiCTb LMX MOKA3HMKIB: 3HAYEHHS
JgoctoBipHOCTI ampokcumaunii (0,7) cBigUMTH MpoO
HasIBHICTb YiTKOTO KOPEJSLiHOTIO 3B’3KY (pUC. 4).

Ile n03BOMMIO 3aCTOCYBATU MYJbTUILTIKATUB-
Huit KoeditieHT Au x As xBi x Mo x W x Cu x Ag sk
HEenpsIMUIA MOKA3HUK JJIs1 BU3HAUEHHS KoedillieHTa
MUTOMOI PYAOHOCHOCTi TEOJOTiYHMX TIEPETUHIB,
3aMiHIOYM “c” — cepelHill BMICT 30J10Ta Y PyIHOMY
nepeTHHi (I/T) Ha YMOBHE 3HAYCHHS MYJIBTHILTIKA-
TUBHOTO KoedilieHta. ToOTo, 3a JOMOMOTI0OI0 Ireoxi-
MiYHMX O3HAK MOXHA BMAUIATH AIISHKM OaraTux
30JI0TOBMiCHUX PY]I.

BucHoBku. Y pe3ynbrati A0CTiKeHb BA3HAUCHO,
1110 TIPSIMUMU MTOUTYKOBUMU I€OXiMiYHUMM O3HAKAMU
BUSIBJIEHHS 30JI0TOPYIHOI MiHEpai3allil KIWHIiBCh-
KOTO THUITy € HasBHICTb BUCOKOKOHTPACTHUX aHOMa-
il 30710Ta, apceHy Ta BiCMYTY, a TaKOX KOHTpPACTHI
anoMauii As, Cu, Mo i W 4K efleMeHTiB-iHIMKaTOpiB
(nanriB pyoHux 30H. Kpim Toro, xapakrtepHoio
PHCOIO € BiICYTHICTD IJIOIIAAHUX OPEOJIiB, HATOMICTb
BJIACTUBI BY3bKi, BUIOBXeHi opeoin. BcraHopieHo
3aKOHOMIipHOCTi PO3MOMiNY eJIeMEeHTIB-iHAMKATOpiB
30JI0TOTO 3pYAEHIHHS Y TIEPBUHHUX OpeojiaX PyIHUX
30H Ta BU3HAYEHO OCHOBHI pSAAM iX 30HANLHOCTI Y
HagpynHoMmy (Au—Mo—W—Cu—Ni—Bi—Ag), pyaHo-
My (Au—Bi—As—Mo—W-Cu) Ta mimpynHomy (Mo—
W-Cu—Ag) ropu3oHTax.

3a reoXiMiYHUMM acolliallisIMU eJIeMEHTiB-iHAU-
KaTopiB Ta XapaKTepoM PsJIiB 30HATBLHOCTI BUIIJIEHO
TPU IiNSAHKW PYIHOI 30HM PONOBMINA — IiBHiUHA
(Au—As—Bi—Mo), uentpanpHa (Au—As—Bi—W) Ta
niBgeHHa (Au—As—Bi—Cu). ®opmyBaHHs iX 00yMOB-
JIEHO 3MiHO0 TeMIIepaTypy PYAOYTBOPEHHSI A1 KOX-
HOI IiJISTHKY.

Po3pobnenuit KoedilieHT TUTOMOI pyIOHOCHO-
cri (K,,) n03BoMIsA€ BCTAHOBUTH 3B’130K MPOLYKTHB-
HOCTi 3pyAEHIHHS 3 TeOXiMiYHMMU TOKa3HUKAMHU, Y
TMepIy Yepry — MiX MepBUHHMMU OpeojiaMu 30JI0Ta
Ta MYIbTUILTIKaTUBHUM KoediuieHToM (K,,) Au x
x As x Bi x Mo x W x Cu x Ag. Lle 103801110 BUKO-
pucroByBaTu K,, SIK HempsAMy 03HaKy JJisl BU3HAYEH-

ISSN 2224-6487. I'eoxim. Ta pynoyts. 2016. Bum. 36

87



36-23:Layout 1 13.07.2016 21:23 Page 88 @

Kosunceknii E.A., @aapkony O.J1., Kprovenko H.O.

He K, | BUIUIATA JUISHKHY 3 PI3HUM PIBHEM IPOIYK- HOI 30HU Tpu OoKu! Oaratux pya. Lle nossosnsie 3Hau-
THUBHOCTI OpeosiB. AHaJIi3 PO3MOoily 3HauyeHb Koedi- HO 3MEHILUTH TEPUTOPIiI0 MOLIYKY POJOBUIILL 30J10Ta B
I[iEHTa TTMTOMOI PYIOHOCHOCTI 3a MPOCTATaHHSM i3 LeHTpasbHii yacTuHi YIII, a came JoKaniyBaTH ix y
MiBHOYi Ha MiBJIeHb JO3BOJIMB BUIIIUTH Y MeXax pyi- MeXax cxigHoro KoHTakTy KipoBorpajachbkoro 0J10Ky.
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Kopuuckuii D.4., Paskosuy A.JL., Kproyenko H.O.

Teoxummaeckne acconnanny pyAoBMeMAOMHIX Mopo1 KiIHHIIOBCKOro 3010TOPYAHOT0 MECTOPOXKIEHA.

OrnpeneneHbl 3JeMEHTbI-MHAXKATOPBI 30J0TOPYIHOro mpouecca KIMHIIOBCKOTO MECTOPOXIEHUS, YTO MO3BOJIUT Oosiee
3(GGEKTUBHO MPOBOAUTDH JIOKATbHOE TMPOTHO3MPOBAHUE W TMOWCKK PYHONPOSIBICHUI W MECTOPOXAEHUU 30J0Ta TO
MEPBUYHBIM OPEOIaM XUMUYECKUX JIEMEHTOB. BbISBICHBI 271EMEHThI-UHIAUKATOPHI 30JI0TOTO OPYIEHEHWS B PYIHBIX TeJaX:
BBICOKOE cofiepxaHue 300Ta (1 I/T U Bblllle) aCCOLMUPYET C CofiepXKaHueM As U TPOCTPAHCTBEHHO COBIAJIAET C OPeoIaMu
30J10Ta. YCTaHOBJIEHHI psiibl 30HaJbHOCTU B moapyaiHoM (Mo—W—Cu—Ag), pyaHom (Au—Bi—As—Mo—W-Cu) u
HaapynHoM (Au—Mo—W—-Cu—Bi—Ag) ropusoHTax. s 10KaJbHOTO MPOTHO3UPOBAHMS M MOMCKOB 30JI0Ta MPEMIOKEHO
UCTIOJIb30BaTh MYJBTUIUIMKATUBHBINA Ko3(hduimeHT Au x As x Bi x Mo x W x Cu x Ag. Ilis1 BBISIBICHUST 3aBUCHUMOCTH
MPOAYKTUBHOCTU OPYIECHEHUS M TEOXMMMYECKUX ToKazaTenedl pa3paboTaH KO3(Q@MUIMEHT YIEeTbHOW PYIOHOCHOCTH.
AHanu3 pacrnpeesieHus 3HaYeHU I KO3 OULIMEHTa YIeTbHON PYIOHOCHOCTH MO MPOCTUPAHUIO C CEBEPA HA 10T TIO3BOJIUI
BBIIEJIUTH B Mpeesiax PyIHOTO 30HbI TP 0J10Ka OOTaThIX PYII.

Karouegoie cnoga: 3omotoe opyneHeHme, KIMHIIOBCKOE MECTOPOXIEHUE, 3MEMEHTBI-WHIMKATOPHI, T€OXMMUYECKUE
KPUTEPUH, TIOMCKHU 30JI0Ta.

Zhovinsky E.Ya., Falkovich A.L., Kryuchenko N.O.
The geochemical associations in rocks ore-bearing Klintsov gold deposit.
As a result, studies determined that the direct search geochemical characteristics Klyntsi identify gold mineralization type is
the presence of high contrast anomalies of gold, arsenic and bismuth, and contrast anomalies of As, Cu, Mo and W as indi-
cator elements flanks of the ore zones. In addition, the feature is the lack area halos, whereas characteristic narrow, elongat-
ed halos. Indicator elements defined process Klintsov gold deposit, which will allow for more effective local forecasting and
search for occurrences and gold deposits on the primary halos of chemical elements. Identified elements-indicators of gold
mineralization in the ore bodies: high gold content (1 g/t and above) is associated with the content of As and spatially coin-
cides with a halo of gold. Zonation is established in rows under the ore (Mo-W-Cu-Ag), an ore (Au-Bi-As-Mo-W-Cu) and
over the the ore (Au-Mo-W-Cu-Bi-Ag) horizons. For local forecasting and prospecting of gold offered to use a multiplicative
factor of Au x As x Bi xMo x W x Cu x Ag; to identify performance depending mineralization geochemical parameters -
coefficient of specific ore content. value analysis of the distribution of the specific ore-bearing coefficient along strike to the
north to the south it possible to identify within the ore zone three blocks of high-grade ore.
Key words: gold mineralization, Klintsy deposit Indicator elements geochemical criteria, the search for gold.
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