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METOAUKA PO3IIN®PYBAHHSA ITPOLECIB ®OPMYBAHHS
HJOKEMBPIMCBKUX 30JIOTOPYIHUX CUCTEM
YKPAIHCBKOI'O IIUTA

st po3undpyBanHs npoueciB GopMyBaHHS JOKEMOPIHCEKIX 30JI0TOPYIHUX CHCTEM
IIPOTIOHYETHCS METO/IMKA I'€0JI0r0-TeHeTHYHOT iHTepIpeTalii reonoriynoi iHdopmarii o
30JI0TOpYnHUX 00’ ekTax Ykpaincekoro muTta (Y1), sika nepeabayae moOymnoBy criodar-
Ky NPOCTHX I'€0JIOrO-T€HETUYHHUX MOJIEJIeH, a MOTIM TXHIO CyNepro3uiito (IociigoBHe
HAKJIaJICHHsI) BITHOCHO MOXUIMBUX KOMOIHAIIN Pi3HUX TeoioriyHux ymoB. [Ipu mpomy
MIPOCTI MOJIENi XapaKTepU3YIOThCsl 1€pApXiuyHO MOOYIOBAHUMH TPAaHUYHHMH yMOBaMH:
€HepreTUYHNMH XapaKTePUCTUKAMH, TOXOKEHHIM, TeHE3UCOM 1 IMapareHe3ncoM, 3 ypa-
XYBaHHSIM SIKUX 3aIPOIIOHOBAHO I'€0JIOT0-TeHETUYHY KJIACH(IKAIIiF0 JOKeMOPIHCHKHX 30-
noropyaHux cuctem YIII.

Kuro4oBi c10Ba: 30J0TOPYIHI CUCTEMH, F€OJIOTO-TEHETUYHI MOIEII, CYIEPIIO3HIIis,
JIOKeMOpili, YKpalHChKUM IIUT

BCTYII

OyHgaMeHT HaigaBHIMMX 11arGopM 3emii CKIaJeHUuH JOKeMOpPIHCHKIMH
KOMITJIEKCAMH TIOPiJI, SKi 3HAYHO €BOIOIIOHYBAU B yaci. Ha choromui HaicTikimnTi
YSIBIIGHHS [IPO T'eO0JIOTIYHI mpoiecu B Mexax Ykpaincekoro muta (YIL) 3BogsThes
JI0 TOTO, II0 B pAaHHBOMY JTOKeMOpii (hopMyBasiacsi HeJOCKOHAIA 3eMHa Kopa, CKJIa-
JIcHa B OCHOBHOMY BYJIKAHOT€HHO-0CaJIOBUMH KOMIUIEKCAaMH 0a3UTiB, sIKi OYyJIn Mpo-
pBaHi IHTPY3UBHUMH Ta e(py3UBHIUMH YTBOPCHHIMH iCTOTHO OCHOBHOTO CKjamy. Ha
bOMY eTarti ()OPMyBaBCs i 30JI0TOPYIHHIA MTOTEHITIa] JTOKeMOPIHCHhKIUX KOMITJIEKCIB
VII. Hactynni mponecu perioHanbHOro Meramopgizmy, yinbTpameramopdizmy-
MarmMaTu3My i MOB’si3aHi 3 HUMH MPOIECH METACOMAaTO3y JIMIIE MePEepO3NOIiISsIN
HasBHUW pynHWHA moTeHmian. L{i mporecu oXoIuiroBajiy BCi KOMIUIGKCH, SIKi OyiH
chopMoOBaHi Ha eTari HarpoMaJKeHHs TICPBUHHOT 0a3UTOBOI POTOKOPH, €TaIli pe-
TiOHAJIBHOTO MeTamMop(hizMy 0a3UTOBUX MTPOTOOCATIOBUX BEPCTB, €Tl MAJIiHTCHE3Y,
YacTKOBOTO yJIbTpamMeTaMop(igHOTO TIaBlieHHsS 3 (POPMyBaHHSM CIIOUATKy HaTpi-
€BMX, 4 MOTIM HOPMAJILHUX ICTOTHO KaJi€BHX IUTyTOHIYHMX KOMILIEKCIiB. IXHeE mo-
CJIiIOBHE HAKJIAJICHHS OIMH Ha OJIHOTO MPUBEIIO 10 (POPMYBaHHS CKJIAJHUX 30JI0TO-
pynHuX 00’ ekTiB. Tomy moTernep mi 00’ €KTH BaXKKO MiJIAaI0THCS PO3IIU(PYBAHHIO 1
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BCTAHOBJICHHIO TXHBOT TEHETUYHOT MO3UIIIT, 1[0 YTPYHIOE TXHIO THITI3AIIIO 1 3aralib-
HY OIIHKY 30JI0TOpY/IHOTO noteHItiany YIII.

ITuTaHHS reHeTHYHNX MOJEIEH 3aBKAN BUPILIYBAIN LIUIIXOM HOUIYKY poOodnX
(THIIOMOP(HIX) 03HAK 30JIOTOTO 3pYACHIHHA. TpauIliifHO AOCTITHUKH BHUBUYAIOTh
TIEeBHI TeHETWYHI 03HaKW (MiHEepaJoriuHi, TeoXiMiuHi, TepMoOapo-reoximivHi, i30-
TOITHI Ta iH.) B MeaX 30J0TOPYAHUX POIOBHIL, 30KpeMa i /il yMOB YKpaiHCBKOTO
mwmra [ 1, 4-7], 1 Ha 1i#l miacTasi OyAyrOTh TEHETUYHI MOJIEII (DOPMYyBaHHS 30JI0TOTO
3pyfeHiHHs, 10 npukiany, M. M. [laBiyHb HaBOJUTh YOTHPU ICHETUYHI MOEII,
B. b. KoBanb — Tpu. AJie B IUX MOJEISIX HE BPaXOBYBAJIX MOMIIMKTIYHICTD 1 ITOJTiC-
TaJiHICTh MPOIECIB MiHEPATIOYyTBOPEHHS B YMOBAaX €BOJIOII] T€OJOTTYHUX KOMII-
nekciB Y11 1 MOXKIJIMBOTO MOCHIJOBHOTO HAKIIAACHHS 30JI0TOPYIHUX TpoueciB. [Ipu
OMY MH BB2)Xa€MO, 1[0 HAMBaXXJIMBIIII MOUIYKOBI THIIOMOP(HI O3HAKK MAalOTh
OyTH OTpPUMaHI 3a JJOITIOMOT'O0 MTOETHAHHSI JOCJIPKSHb aKIIECOPHUX MiHEepaiB, Tep-
Mobaporeoximii Ta PT TpeHaiB mopoaoyTBoproBaIbHUX MiHepauiB [9].

Mema pobomu — OOTPYHTYBAaTH METOAMKY T'€OJOTO-TCHETHYHOI iHTepIpeTartii
reosorigHoi iHhopmarii 1y po3muQpyBaHHS TPOIIeciB popMyBaHHS CKIAHUX T10-
mictaniifHux 3osotopyaHux cucrteMm YII[ i moOyaoBu iXHBOI reHeTHYHOI Kiacui-
Kalii, BpaXOBYIOUM MOCHIIOBHE HAKJIAJCHHS PI3HUX TEOJIOTIYHUX YMOB (TIPHHIUIT
CYIIEPIIO3HILii).

006 ’exm 0ocnidvicenns — npolecu GopMyBaHHS JTOKeMOPIHCHKUX 30JI0TOPYIHUX
CHCTEM.

IIpeomem OocnidsicenHs — MeToUKa po3MUpyBaHHs MpoIieciB (hopMyBaHHS 30-
JIOTOPYAHUX CHCTEM YKPaiHCHKOTO HIMTA.

MATEPIAJIA I METOAU JOCJIIKEHHS

B ocHoOBy crarTi MOKJa/ieHi Marepiand MomepeHiX MPOTHO3HHUX JOCHiHKEHb,
BKJTFOUHO TIparli aBTopiB [2, 3, 8], a TakoXk pe3ynbTaTH KiTbKICHOT OITIHKH, aHaJi3y Ta
IHTEepIIpeTaIii TOJTOBHUX YMHHUKIB, O3HAK 1 KPUTEPIiB 30I0TOPYAHOI MiHEpaTi3amii
VYkpaincekoro muta. Lli qocimimpkeHHs T0BeNH, M0 30J0TOpyaHUE noTeHmian Y11
chopmyBaBcs B paHHBOMY JOKEMOpIIO MPH YTBOPEHHI 1HTPAKPYCTaJILHUX BEPCTB,
CKJIQJICHUX CYTTEBO BYJKAaHOICHHO-OCAJOYHUMU 1 TIIIEPreHHUMH KOMILICKCAMHU, SKi
OyyH TpOpBaHi IHTPY3UBHUMHU YTBOPEHHSIMHU OCHOBHOTO cKiany. HacTtymHi mporie-
CH perioHaIbHOTO MeTaMopdi3My, ybTpameTaMopdizMy-MarMaTu3My i 1MoB’s3aHi 3
HUMH IIPOLIECH METacOMaTO3y JIMIIE IEePEPO3NOAUISIIN ICHYIOUNH PyAHUI OTEHL-
ai1. Lli mporiecu oXoruTioBamy yci KOMIUIEKCH, c(hOpMOBaHi Ha eTarli IepBUHHOI 0a3u-
TOBOT IPOTOKOPH, €Tali perioHaaIbHOro MeTaMopdizmMy 0a3UTOBUX IPOTOOCATOYHUX
BEPCTB, €Talll MajJiHreHe3y, YaCTKOBOTO YIbTpamMeTaMop(iuyHOro MiaBieHHs i Hape-
HITi aKTUBHOTO yIIbTpamMeramopdizmy 3 popMyBaHHSIM HATPIEBHX, & TIOTIM HOPMaITb-
HUX CYTT€BO KaJi€BHX yIbTpaMeTaMOp(OreHHHX i MTyTOHIYHNX KOMILIEKCiB. IxHe
MOCTIIIOBHE HAKJIAaJCHHS OMH Ha OAHOTO MPU3BEJIO A0 (OPMYBAaHHS CKIAJHUX I10-
JHIUKITIYHUX 1 MTONICTaAIHHNX 30JI0TOPYIHUX 00’ €KTIB, IO B ITOIATBIIIOMY BUMArae
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PO3pOOKH 1 BUKOPUCTAHHS CIeNialbHUX METOAMK MOUIYKiB, BUBYCHHS i MPOTHO3Y-
BaHHS [IUX 00 €KTIB.

B miit crarTi BUKOPUCTAHO 3arajbHUA TEPMOIMHAMIYHUI aHai3 HasBHUX 30-
JOTOpYAHUX cucTeM B HokeMOpii YII[ 3 neBHUMHU rpaHUYHUMH YMOBAaMH, Ha TIiJI-
CTaBl SKMX MPOIOHYETHCS I'COJIOr0-TeHETHYHA KiTacu(iKallis JOKeMOPIHChKUX 30-
JIOTOPYIHUX 00’ €KTIB, 1 HABEIEHI PO3PaXyHKH MOXKIMBOI KITBKOCTI IXHIX CKJIQTHIX
re0JIOTO-TeHETHYHUX MOJIeJIeH 3 BUKOPHCTAHHSIM OCHOBHHX 3acaji MaTeMaTH4HOI
KoMOiHaTOpuKH. [l po3paxyHKy MOKIMBHX KOMOIHAIIH TEOPETHYHHUX 30JI0TOPY/I-
HUX MOJeIel BUKOPUCTAHUHM MeTox 1 popMyIia po3paxyHKy MOXKIHUBOTO YHCIIa KOM-
OiHamiil (ckmazHUX Mojenel) 0e3 ypaxyBaHHS MOPSIKY MPOXOMKECHHS €JIEMEHTIB
(mpocTux Mozenel) i ckilaaanHs KOMOiHaIii Oe3 TOBTOPIB.

PE3VJIBTATU JOCJAIJKEHHS TA IXHE OBI'OBOPEHHSA

[Ipu cTBOpeHHI reoioro-reHeTHuHOl Kitacudikailii i moOyI0Bl MPOCTUX MOACICH
3omotopyaHux cucteM Y[ sk HAKpyMHINI TaKCOHU CIiT BUMIATH KOMILIEKCH —
€K30TeHHI 1 eHJO0TeHHI, 5IKi XapaKTepU3YIOTh TOJIOBHY €HEPreTHYHY CKJIaJ0BYy — 30-
BHIIIIHIO i BHYTPIIIHIO, KOXXHA 3 SIKHUX BU3HAYAETHCSI CBOIMH MPOBITHUMHU €HEpre-
THYHAMHU Tapamerpamu. 3a gannMu K. @. Tsmkina [10], Takumu CKIagoBUMH
eHepreTHyHoro OanaHcy 3eMil € COHsYHA CHEepris, sika OTPUMYETHCS 1 TOPIBHIOE
10% JIx/pik, i reoTepMidHi BTPaTH TEIUIOTH, sKi ckiaanaoTth 107! JHx/pik.

Jlo HacTYITHOTrO TaKCOHY HaJIeXaTh cepii — rinepreHHa, CeIMMEHTOreHHa, Mar-
MaroreHHa i MeramopgorenHa. Cepist mepegdauae 3’sICyBaHHs IIOXOKEHHS 00’ €KTY
SIK pe3yJbTary TOJIOBHOTO TEOJOTTYHOTO IMpOIlecy, SIKU PO3BUBABCS B Iil YacTHHI
sitocdepu i MpUBIB 10 GOPMYBaHHS 30JI0TOTO 3PYACHIHHS.

Jo map noxomkeHHs BiiHocuMo: 1) MarmMatorense i 2) MmeraMmopQoreHHe, siK Ha-
CIIIJIOK MPOIIECiB, IO BiJIOYBAIOTHCS 32 paXyHOK BHYTPIIIHBOI eHeprii 3emii (eH10-
reHHi); 3) rinmepreHHe i 4) cemMMEHTOTeHHE, K HACTIIOK MPOIIECiB 32 PaXyHOK 30-
BHIIITHBOI €HEPT1i, sika HaJIXOAUTh Ha 3eminto (ek3orerHi). L{i mpuToku eneprii naroTh
3MOry ()YHKIIIOHYBAaTH HEPIBHOBXKHUM CHUCTEMaM, SIKi 3 TO3MIIHA TEPMOIUHAMIKH
BIJHOCATH IO BIAKPUTHX. XapaKTep TAKUX CUCTEM 3a CTYIIEHEM iXHbOTO PO3BUTKY 1
CHPSIMOBAHOCTI 3BUYalfHO OLIHIOIOTh BEIMUMHAMHU €HTPOIIIi 1 BAPOOHUIITBA EHTPO-
i, IPUIOMY, SIKIIIO SHTPOIIiSI CHCTEMHU XapaKTEePU3y€e CTYIiHb 11 BHOPSIKOBAHOCTI,
TO BUPOOHHULTBO CHTPOIIl IOKA3y€e HANPSIMOK PO3BUTKY CHUCTEMH A0 HOPAIKY UM
0e3MopsIIKY.

VY BHIlleHaBE/IEHUX TMapax OJIMH YJIEH XapaKTepU3y€eThCs 3pPOCTAHHSIM BUPOOHH-
LTBa EHTPOMIi, TOOTO YCKIaJHEHHIM CHUCTEMH 3a paXyHOK IPUTOKY €HEprii, a Apy-
Ui 3MEHLICHHSIM LbOTO MMOKa3HUKa, TOOTO BIOPSAKYBaHHAM cucTeMu. Hanpukian,
MPoIIeC PerioHaIBHOrO MeTaMop(i3My € HE3BOPOTHIM 1 TOMY BiJOyBa€eThcsl y Ha-
MIPSIMKY 10 OE3MOPSAKY 3 BiATBOPEHHSIM €HTPOIIi{ TIpW 3pOCTaHHi 11 BeTUInHU (Bif
YMOB 3€JICHOCJIaHIIbOBOI 10 IpaHyJiTOBOI (aiii), a mpouec KpucTaiizamii rpaHiTHOL
eBTEKTHKH (TOOTO (hOpMYBaHHS I'PAHITOI/[IB) HABIAKH BiJJOYBAETHCS Y HAIIPSIMKY IO
OLITBII BITOPSAIKOBAHOI OpraHi3arlii i 3MEHIIIEHHS BEIMYMHN SHTPOIIii 1 TepMOIrHA-
MIYHHX NTapaMeTpiB.
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OTxe, B KOXHIN Napi IPUCYTHIA MPOTPECUBHUIA 1 PerpeCUBHUN YJIeHU. 3 Tep-
MOJMHAMIYHUX MO3MIIIN MPOTPECUBHUH YIICH TTapH XapaKTePU3YEThCs 3pOCTaHHIM
TEMIIEPATYPH 1 TUCKY, @ pETPECUBHUM — 3HHKECHHIM LIUX IapameTpis. Takum 4nHOM,
B €HJIOTEHHIN Mapi MpOTrpecMBHUMH BOYEBHIb € peTioHaIbHO-MeTamopdi3oBaHi
00’€KTH, @ perpeCUBHUMH — YIIbTpaMeTaMopQidHi a00 MarMaTudHi.

B ex3orenHiil napi 3B’S30K MK TEpMOAWHAMIYHUMH MapaMeTpaMH He HACTLIb-
K1 o4eBHIHMN. OJHAK, SKIIO NOBEPHYTUCS IO MOHATTS BIITBOPEHHS CHTPOMIi Ta
po3Mipy poOOTH, SKa peali3yeThes B pe3ysibTaTi BUTPATH CHEPTil, TO BOUEBHUIb, 1110
MIPOTPECUBHUM TIPOIIECOM OyIie TIpOoIeC pyHHYBAaHHS IOPill, TOOTO 3BITPIOBaHHS (B
HAIIOMY BHIIAJIKY 1€l Mpoliec 3pydHille Ha3WBaTH TIilIepreHe30M), a pETrPECUBHUM —
MIPOIIEC CEIMMEHTOTEHE3Y 1 MOJANbIII poriecH JiTudikamii mopi.

OTxe, 3a MOXOLKEHHIM, y Mexax Y1 BUAINAIOTH HACTYNHI cepii 30510Topya-
HUX CHCTEM: €K30I'CHHI — TilepreHHi (3BITPIOBaHHS) 1 CEAMMEHTOTEHHI; eHIO0TreH-
Hi — perioHanbHO-MeTaMOp(OreHHi («IIPOTPECHBHI») 1 ynbTpameTa-MopdoreHHo-
MarMaTroreHHi («perpecuBHI»).

3a TeHe3ucoM y cepisfix 30J0TOPYAHUX CHUCTEM BHIUISIOTHCS Taki TPYIU: y
TiepreHHid — paHHBOI KOPW 3BITPIOBAHHS 1 PO3CHINB; y CEAUMEHTOTCHHIH —
BYJIKAHOT'€HO-0CaJ[0Ba, OIOr€HHAa Ta OCAJ0BO-BYJIKAHOTEHHA; Y MeTaMOp(OreHHiH
(«nporpecuBHiit» )—MeTamophizoBaHaTaMeTaMOpivHa; ByIbTpaMeTaMop(hOreHHO-
MarmMaroreHHii («perpecuBHiii») — BIacHe ylbTpa-MeTamop(didHa, MarMaTnvHa Ta
TiApOTEpPMAaTLHUX METAaCOMAaTHTIB.

3a mapareHe3ucoM (SIKuil (POpMy€eThCS y BIITIOBIIHY CTalit0 TIEBHOTO TEHETHIHO-
TO MPOLECY) y TPyNax 30J0TOPYAHUX CUCTEM BHIUIAIOTH KiacH (puc. 1):

— Yy TPy paHHiX KOp 3BITPIOBaHHS — 3aJIMIIKOBHH 1 iHQUIBTpaLiiHUIA;

—y TPYIIi pO3CHIIiB — MPHOEPEKHO-MOPCHKHI C1a0KO BiJICOPTOBAHMI (TpaBeiTH,
KOHIJTIOMEPATH);

— Yy IpyIll ByJIKaHOI'€HHO-0Ca0Biil — BIIACHE BYJIKAHOT€HHO-0CAJOBUI, BYJIKaHO-
TeHHO-0CaJOBUH 3 ByIJIELIEM, XeMOT€HHO-BYJIKAHOT'€HHO-0Ca0BHil;

— Yy TPyIIi 0CaI0BO-BYJIKAaHOT€HHIN — MIPOTOCILIITO-KepaToipoBuii;

—y rpymi GioreHHii — 6ioreHHHi-OakTepiabHUH (Cynbdar-peayKIist TUIY YOp-
HOMOPCBKOT);

—y Ipy1i perioHanbHO-MeTaMop(i30BaHiil — ByJIKaHOT€HHO-0CaJJ0BUH 1 0cai0BO-
BYJIKAHOI'€HHUI1; IPOIPECUBHUX METACOMATHUTIB I'IPpOTEPMAIbHOIO TUILY 3 IIIPUTOM,
MPOAYKTIB (harlii 3eJIeHNX CIaHINB 3 Cynbdinamu, mpoaykTiB aMmpicomiToBoi darrii 3
BYIVIELIEM 1 ypaHOM, IPOTrPECHBHUX METACOMATHUTIB IPEH3EHOBOTO THITY 3 (IIOTOMi-
TOM, KyMIiHI'TOHITOM, TypMaJIiHOM, KITIHOIPOKCEHOM, HIMiHEIUTIO;

— y Ipymi yasrpaMeramop(oreHHO-MarMaToreHHUH — BiIacHE YIbTpameTamMop-
¢bivHuit 1 merMatuTOBU (17151 abicalbHUX TUTYTOHIB — MIHMOWHK noHaa 10 kM), a Ta-
KOXK aTbOITIT-Tpei3eHOBHH (11 TimadicaabHUX IUTyTOHIB — IHOWHU 3-5 KM);

— y Tpymi TipoTepMaIbHIX METaCOMAaTHTIB — BUCOKOTEeMITepaTypHwii 3 As, Cu,
W i in., cepennpoTemneparypuuii 3 Bi, Sb Ta iH. 1 Hu3pkoTEeMnepatypuuii 3 Pb, Zn,
Hg.
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Orxe, GopMmyBaHHS 30JI0TOPYIHUX cUCTeM YII[ KOHTPONIOETHCS: MOXOMKEH-
HSAM (€K30T€HHUM, METaMOP(OTreHHUM 1 €HJOTCHHUM — YJIBTpaMeTaMop(OreHHO-
MarMaToreHHUM); TEHE3MCOM, SIK KOHKPETHHMH MOMJIMBOCTSIMH TPOXOIKEHHS
XIMIYHHAX peaKIiif B MeKax EBHOTO TeHETHYHOTO TPOIieCy (TilTepreHHIM, CeIMMEH-
TOTEHHHM, MarMaTOr€HHUM, Ti[pOTEpPMAIBHUM 1 T. iH); MapareHe3ucOM y BHUIIISII
IIMPOKUX 1 By3bKUX MOPOJOYTBOPIOBAIILHUX 1 PYHUX MMaparcHe3ucCiB, sIK KOHKPET-
HUM MiHEpaJbHUM BTUICHHSIM OKPEMHUX CTaJiii TEHETHYHOTO IPOLECY 3 MEBHUMHU
TUTIOMOP(HUME 03HAKAMHU.

Jns posmmdpyBanHs mporieciB (GOpMyBaHHS 30JI0TOPYIHHUX CHUCTEM IIPOIOHY-
€THCSI METO/IMKA T€0JI0TO-TeHETUYHOI IHTEepIpeTAaIlii reosoTivHoi iHpopMaIii o mux
o0'exTax, sika epeaodadae moOymoBy CIOYaTKy MPOCTUX T€0JIOTO-TeHETUYHUX MOJIe-
JIeH, a IOTIM TXHIO CYTEePIIO3HUIIIIO 1010 MOXKIIMBUX KOMOIHAIIIN PI3HUX T€OIOTIYHUX
yMOB (puc. 2).

MpocTi
MOTEN SOIOTOPVIHH CHOTEM
Jazarena xinexicme 11

Cyneprioznuia (komOiHaria) Mogenei

Sazateda xitaxicms 350

— =

direnni srogemni Tpurenni mozemi Terparenni smogeni

Sazarena xitexicme 33 Jazarena xitexicme 165 Jazarsua xivexicme 330

Puc. 2. Jliacpama cynepnosuyii npocmux modeneti 3010mopyoHux cucmem

[IpocTi reonoro-reHeTHYHI MOJENi € CIIOCO0aMM BUPILICHHS THTIOBUX 3BOPOTHUX
3aj1a4 Teo0JIorii 3 BBEICHHSIM i€papXiuyHO MOCHiJOBHUX TPaHUYHUX YMOB. Lli rpanuny-
Hi YMOBH BH3HAYAIOTHCA:

- GHEePTeTUYHUMH XapaKTEePHCTHKAMH, [0 XapaKTePH3yIOTh OCHOBHY €HEpreTHd-
HY CKIIaJIOBY, — 30BHIIITHIO (€K30T€HHY) 1 BHYTPIIIHIO (€HIIOTEHHY), KOXKHA 3 SKHUX
BU3HAYA€ETHCS CBOIMU MPOBITHUMHU €HEPreTHUHUMHU MTapaMeTpaMy (IUB. BUILE);

- TIOXO/IPKCHHSIM, SIK Pe3yJIbTaTOM TOJIOBHOTO I'€OJIOTIYHOTO MPOIIECY, 110 PO3BU-
Ba€ThCsI B 111 4aCTUHI JliToc(epH 1 3a BIUIUBY (JIi1) sIKOro c(hopMOBaHO 30J10TE 3pY-
JICHIHHS;

- TEHE3HCOM, SIK KOHKPETHHMH MO>KIIHBOCTSIMU TTPOXO/DKEHHS TPUPOJHNX XiMid-
HHX peaKIii, 10 MPHUBEIN 10 YTBOPEHHS 30JI0TOPYIHOTO 00 €KTY 1 BU3HAYAIN TI0-
BE/IIHKY 30JI0Ta Y peKUMax OMHCAHOTO TCHE3HCY;
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- IapareHe3ncoM, SIK KOHKPETHUMHU MiHEpaJbHUMH acoliamisMu ad0 KOMIUIEKCa-
MU OKPEMHUX CTaJlill MPOIeCy 3 MEBHUMH THIIOMOP(GOHUMH O3HAKAMH.

Ile mae 3mory Bm3HaumTH 11 BapiaHTiB (TilepreHe3, CEIMMEHTAIis, 3EJICHOC-
JaHIbOBa, amM(iboMiTOBa 1 TpaHymiToBa (arii perioHanbHOT0 MeTamMopdi3my, Biac-
HE yIpTpameTamopdivHa, IerMaTUToBa, albOITUT-Tpel3eHoBa cTamii i Tpu crafil
riIpOTEepMaiTiB — HU3bKO-CEPEAHBO 1 BUCOKOTEMIIEPATYPHI) MPOCTHX TEOPETUYHO
MOXITUBUX T€OJOTO-TEeHETUYHUX MOJENEH, SK BHYEPITHOTO IMEPETiKy MOKIUBUX
reoJyioriuHux BapiaHTiB. [Ipu 1poMy ampiopi mpuifHsATa yMOBa, IO BapiaHT pealri-
3Y€ThCS B YHCTOMY BHIIIAMI. Takok BiZIOMO 1 HEOTHOPA30BO JOBEIEHO Oararbma
JTOCIITHAKAMH, IO OUTBIIICTH 30JI0TOPYIHUX O0'€KTIB Ma€ IMONITeHHUH XapakTep.
[lornireHHICTh BH3HAYAETHCS BXKE TUM, 110 BCi 00'ektn Y11 3a3Hanm perioHanpHU
MeTaMop(i3M pi3HUX CTYIEHIB, K NPOLEC, HAKIaJAeHNUH Ha paHile c)opMoBaHi Ho-
ponu. Tak, Mozeni, 110 HaJIekKATh JIO TIMEPTeHHOI cepii, He MOXKYTh OyTH BHSIBIICHI
B JIOKeMOPIHChKUX KOMILIEKCAX IUTa y He3MIHEHOMY BUTIISI. Tak camo, sIK 1 He
MOXYTh OyTH BHSBJICHI B OHOMY 00'€KTi MPOAYKTH (aliii perioHaJpHOro Mera-
Mop(hizmy, 0 porpecuBHO chopmyBanucs. OTxe, B peaJbHUX MPUPOTHIX YMOBaX
IIPOCTi MOJIEN TiMepreHHNX, CeMMEHTOTEHHHX, PETiOHaTbHO-METaMOP(OTeHHUX 1
yABTpaMeTaMop(OreHHO-MarMaToreHHUX 30JI0TOPYAHUX CHCTEM MOXKYTb ITOCITiI0B-
HO HaKJaJaTHcs OfHa Ha OJHY (NMPUHIMII CYNEPHO3HUIil) 3 YTBOPEHHAM CKJIAIHUX
JIreHHUX, TPUTEHHHUX 1 TETparecHHWX Mojelei, ToOTO TOoABIHHOTO, MOTPIHHOIO i
YETBEPHOI'O HAKJIAJECHHS.

st po3paxyHKy MOXJIMBUX KOMOiHaLil TEOPETHYHMX 30JIOTOPYIHHUX MOJeIeit
OyJIM BUKOPUCTaH1 OCHOBH KOMOIHATOPHKH 1 (hopMyia po3paxyHKy MOKIMBOTO YHC-
Ja KoMOiHaLiH (CKIagHUX Mozesel) 0e3 ypaxyBaHHS MOPSIKY HPOXOKEHHS eJie-
MEHTIB (MPOCTUX MOJIENICH) 1 CKIIaJJaHHsI KOMOIHaIlii 0e3 TIOBTOPIB

cf= ",
K (n—k)

ne C ¥ — uncno MoxIMBUX KOMOiHaMii; n — yucio npoctux mozneneit, n=11; k —
YHUCIIO eNeMeHTiB, k=2,3.4 (11e KiIbKiCTh IPOCTHX MOJeNeH, sIKi BHKOPHCTOBYIOTHCS
Ut TOOYTyBaHHS OLTBII CKIIAIHOT MOZEIi — AUTE€HHOI, TPUTEHHOT 1 TETpareHHo ).

Po3paxyHkn mokaszamu, M0 MOXJIHMBAa KUTbKiCTh KOMOiHamid 3 11 mpoctux
re0JIOrO-TeHETHYHUX MOJIeIeH Ta IXHIX HaKJIaJAeHb IPUITYCKAE ISl JOKeMOPIHChKUX
ymoB Y1 icuyBanHs 550 MojenbHHX BapiaHTIB (KOMOIHAIIiH) 30JI0TOPYIHUX CHC-
teM. [Ipu boMy JIreHHUX MOJCIBHHUX KOMOIHAIIH — 55, TpureHHux — 165, a TeTpa-
reaanx — 330. Came s KiTbKICTh MOYKITMBUX BapiaHTIB 1 IPU3BOIUTE IO TOTO, IO 10
WX Tip 30J0TOPYIHI 00’ €KTH HE MiANaloThes eauHii Kiacudikamii. Tum made, o
moOy/ioBa pi3HUX TEeHETHYHUX KIacu(iKallild 30JI0TOPYIHUX POIOBUII BUKOHYETHCS
Ha eTaJOHHUX NPUHLIMIAX, SIK TPaBWIO, B OAHIN iH(GopMauiiHii miomuHi. Mozaeni
HasBHHX 30510TOpyaHUX 00’€ekTiB Y11 HaBeneHi Ha puc. 3.

[Nonanpina inTepnpeTamis iHGopMarllii TOBUHHA BiIOyBaTUCs JIUIIE B paMKax 00-
panoi mozedni. [le nacTb 3Mory po3paxyBaTH By3bKi TapareHE3NCH, 110 XapaKTeph3y-
I0Th Pi3HI eTanu GopMyBaHHS 00’ €KTIB.
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Tpurensni mozedi

1. Cvpcesadi pyaendi paiion, Cepriexa
: 2ENEHOCTAHIEES CepelHBOTEMIEPaTVPHA
BUBITPHOE [ thamis ] [ri:rporepm aNmLHa CTamiA

2. HepToM/mIbEIGT pyvaHGE paficr, Bamka Inpoka;
TloGvaprui pyaomdi paffor, CxigHo-KamycTaHCERIT TposE

- amiGomroea CepelHE0TeMIEpaTypHA
BUBITPIOR tania riopoTepMankHa CTamis

3. TonoeariECEEIGT pyIHIG MoAc, KamTanka

EHE{TPHIE AHHA [

amiGomroea

EHCOKO TeMMepaTvpHa
damia

rigpoTepManbHa CTafia

Tetparensni mozeni
1. Kiposorpancerut pyomat pattor, 10p'iEKa

CemIneHTal [

amdidomToEa AESITITH- CepeNHbOTEMNEPATYPHA
thais rpefizern iIpoTepManbHa CTAmiA

2. ZaxigHompuazoeceka M3, Cvpoxcere; Kipoporpagceint pyartt pafion, Kinem:
TToOvapkamt pyoeal pafion, CaepaHCBKIDT NpoAER

CemImeHTal [amchiéa.niroga] [ BHCUKUIEMHEpal’_VpHa] [CEIJEE'HE'01'31"11'131331'_“13HEl ]
i 3

tharria iIpoTepMANEHA CTamia TigpeTepHanbHa CTagia

Puc.3. Ckaadui modeni naserux 3010mopyouux oo’ekmie YII[

Oco0MMBO CKIIATHOIO YSIBISETHCS 1HTEpIIpeTallis iHdopMallii, Koau MOIAeTbHI
BY3bKi TIapareHe3ncy He TiIIbKU HAaKJIAAAFThCS OJFH Ha OTHOTO SIK MOCIIiIOBHI MTPO-
SIBH, aJI€ 1 B3a€EMOJIIFOTh MK c000r0 XiMiuHO. CKJIa/IHICTh iHTEpIpeTaIlii 3yMOBIICHA
1 THIM, 1110 YaCTHHA MiHEpaJIbHHUX BHUIB (K MPaBUIIO, 30J10TO 1 JIesiKi cynbdinn) Oymae
MPOSIBJICHA B KOXKHOMY TNapareHe3uci i Toai Oyzie moTpiOHO OHTOTEHIYHE PO3/IiICHHS
[IFOTO MIHEpPAIbHOTO BUAY Ha reHeTW4Hi rpynu. [Ipu npoMy BUAUTATUMYTHCA 1 Mi-
HEpaJIbHI BUAM, IO BiTOOPaKAIOTh TEHETHIHY MOJETh, IKi HECTUMYTh MaKCHMallb-
He THUIOMOp(HE HaBaHTAXEHHS, 1, B TICYMKY, MOXKYTh PO3IJISIIATHCS SIK TIOITYKOB1
O3HaKHU.

CkJaziHi TeoyIoro-reHeTHYHI Mozeni 3010TopyaHux cucreM Y1 MoxyTb OyTH
BUKOPHCTaHI SIK MiJCTaBa AJsl MPOTHO3YBaHHS PEaTbHUX 30JO0TOPYAHUX POIIOBHII.
lepapxiuna B3aeMoIisi 30JI0TOPYIHUX CHCTEM Ha PIBHSIX BY3bKOTO MapareHe3uCy

(TEoJTOTIYHOTO Tijla) — TeHE3UCy (MEBHOTO T€HETHYHOTO TPOIeCy, HAIPUKIAI,
TiApOTEepMaIbHOTO, YaCTHHA SKOTO € PYAHOI PEUYOBHHOIO — ITOXO/KEHHS (TOJOB-
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HOTO TEOJIOTIYHOTO TIPOLECY) Aa€ MOXKIHMBICTh PO3IVISIATH: BY3bKHI MaparcHe3uc
(xyac) sik ORI HAMIMHY TONIYKOBY O3HAKY, a TeHe3Hc (IpyIry) — K OLTbII Halii-
HHU TTONTYKOBUI KPUTEPIH.

BUCHOBKHU

BukonaHi gocipKeHHS 1aI0Th 3MOT'Y BBaXKATH, 1110 YTBOPEHHSI 30JI0TOPYAHUX CHC-
TeM Y1 KOHTPOIIOETHCS: TOXOMKEHHSIM (TOIOBHUMH I'€OJIOTTYHUMH MPOLIECaMu) —
FINePreHHUM, CEIMMEHTOICHHUM, MEeTaMOp(OreHHUM 1 ynpTpamMeraMop(horeHHO-
MarMaToTeHHUM, SKUM BiITOBITAIOTH Cepii 30JI0TOPYAHUX CHCTEM; TCHE3UCOM, 5K
KOHKPETHUM T'€HETHMYHHMM IPOLECOM, SKHUM BiANOBIJAIOThH TPYHH 30J0TOPYAHUX
CUCTEM, 1 IMapareHe3uCOoM y BUIJISIMII MIUPOKUX 1 BY3bKUX MiHEPAIBbHUX acolliarlii
(mapareHe3uciB), K KOHKPETHUM MiHEPaJbHUM BTUJICHHSM OKPEMHUX CTajill reHe-
TUYHOTO MPOIIEeCy 3 IEBHUMHU TUIIOMOP(QHUMH O3HAKAMHU, SIKUM Bi/IMOBIIAIOTH KJIACH
30JI0TOPYJTHUX CHUCTEM.

st posmmdpyBaHHs mporieciB OpMyBaHHS 30J0TOPYIHUX OO’ EKTIB IMPOIIO-
HY€ETHCS METOJI Te0JIOTO-TeHETUYHOI iHTepITpeTaltii reosorigHoi iHopMartii mo nux
00’eKkTax, sIKUM nepeadayae moOyIOBY CIIOYATKy MPOCTHX T'€0JIOr0-TeHETUYHHUX MO-
JIeJIeH, a IOTIM IXHIO CYIIEPITO3HUIIiF0 MI0I0 MOKJIMBUX KOMOIHAIIN Pi3HUX reoorid-
HUX YMOB.

VY peanbHHX TPUPOTHUX YMOBAX MPOCTI MOJENTI TillEpreHHUX, CEIUMEHTOTCH-
HUX, METaMOP(POTEHHUX 1 yIBTpaMeTaMOP(POreHHO-MarMaToOreHHNUX 30JI0TOPYIHIX
CHCTEM MOXYTb IOCTIIIOBHO HAKJIaJaTUCS OMH Ha OAHOTO 3 YTBOPEHHSM CKJIQAHUX
JUTeHHUX, TPUTCHHUX 1 TETPareHHUX MOJENEH.

Po3paxynku, BUKOHaHI Ha MifcTaBi KOMOIHATOPHKH, MOKa3al, IO MOKIMBA
KUTBKICTh CIOJTy4eHb | 1-TH IPOCTUX T€0J0ro-reHeTHYHHX MOJIeTIel Ta IXHIX HaKJIa-
JIcHb Tiepen0auae st jokeMopitickkux ymoB Y1 icuyBanHs 550 MomenbHUX Bapi-
aHTiB (KOMOIHAIIiiT) 30I0TOPYIHUX cHCTeM. [Ipn ITboMy MIreHHUX MOIETHHUX KOM-
Oinamiii — 55, TpurenHux — 165, a rerpareranx — 330. Lli kom6inHaii 3010TOpyIHAX
cucreM Y[ MoxXyTb OyTH BUKOPHCTAaHI SIK IMiZCTaBa Ul IPOTHO3YBaHHS PealbHUX
30JI0TOPYIHHUX POAOBHILL.
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METOAUKA PACIIU®POBKHU ITPOLECCOB ®OPMUPOBAHUAA
JOKEMBPUUCKHX 30J10TOPYIHBIX CUCTEM
YKPAMHCKOI'O IIUTA

Pesome

Jast pacmppoBKH Mpo1ieccoB GOpMHUPOBAHNUS 30JI0TOPYAHBIX CHCTEM MpeIaraeTcs
METO/] TEOJIOTO-TE€HETHIECKOI HHTEPIPETAIINN TEOJIOTHUECKOW HH(OPMAIIIH MO 3070TO-
pyzHBIM 00BekTaM YikpamHckoro mmra (Y1), KoTopbrii mpexycMaTpruBaeT MOCTPOCHUE
CHaJasa MPOCTHIX T'€OJIOTO-TEHETHYECKUX MOJIENel, a 3aTeM HX CYMNepro3HIHuio (I10-
CJI/IOBATEIbHOE HAJIOXKEHHE) OTHOCUTEIFHO BO3MOXKHBIX KOMOMHAINN PAa3IHMYHbIX T'€0-
jJorndeckux yciuoBui. Ilpm 3TOM TpocCThIE MOJETH XapaKTEePU3YIOTCS MEpPapXHUECKH
BBICTPOCHHBIMH TPAHUYHBIMH YCIOBHSAMH: YHEPTETHUECKIMI XapaKTEPUCTUKAMH, IPO-
HCXOK/ICHHEM, TEHE3HCOM U TapareHe3nCcoM, C yUeTOM KOTOPBIX MPEATIOKEHA Te0IoT0-
TeHETHYEeCKas KITaCCUPHUKANNS JOKeMOPHICKUX 30JI0TOPYAHBIX cucteM Y1II.

Ki1ro4eBble cJI0Ba: 30J0TOPYIHBIE CHCTEMBI, T€OJIOTO-TE€HETHIECKUE MOJIENH, CyTIep-
TTO3UIHSA, TOKeMOpHi, YKpanHCKAHN IIIUT.
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THE TECHNIQUE DECRYPTION OF FORMING PROCESSES
PRECAMBRIAN GOLD-ORE SYSTEMS OF THE UKRAINIAN
SHIELD

Abstract

Purpose. The purpose of this paper is to substantiate that for multistage decoding
of the genesis of gold deposits of the Ukrainian shield and their genetic classification
geological-genetic method of interpretation of geological information at these sites, with
a consistent overlay different geological conditions (the superposition principle) should
be applied.

Data & Methods. Materials preliminary forecast studies, inclusive works of authors,
and the results of quantitative estimation, analysis and interpretation of the main factors,
signs and criteria for gold mineralization of Ukrainian shield were used on paper. The
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paper analyzed a of the common thermodynamic features of existing Precambrian gold-
ore systems of the Ukrainian shield with certain boundary conditions on which basis
geological-genetic classification of gold-ore objects was build, and calculations of the
number of possible multistage geological-genetic models using the basic principles of
mathematical combinatorics.

Finding. Method of geologic-genetic interpretation of geological information for
decryption the peculiarities of formation of gold-ore systems of Ukrainian Shield has
been proposed. At first, it includes the construction of simple geologic-genetic models.
There are 11 models. Simple models are characterized by hierarchically lined up boundary
conditions: the energy characteristics, origin, genesis and paragenesis. Then offered their
superposition (consistent imposition) on possible combinations of different geological
conditions. This allows you to build multistage gold system models.

Results. Mathematical calculations based on combinatorics, showed that the num-
ber of possible combinations of 11 simple geological-genetic models (supergene,
sedimentation, greenshist, amphibolite and granulite facies of regional metamorphism,
ultrametamorphic-magmatic, pegmatitic, greisen-albitites stages and low-, middle- and
high-temperature hydrothermalitic stages), and their superposition to the conditions of
the Ukrainian shield , creates 550 combined models of gold systems. These combinations
of gold-ore systems can be used as a basis for forecasting real gold deposits.

Keywords: superposition, geologic-genetic models, gold-ore systems, Precambrian,
Ukrainian Shield



