MeToabl 1 MeToauKN NPOrHO3a, MOUCKOB,
OLEHKN 1 pa3BefKkn MeTOPOXAEHNN

OLIEHKA TEOXUMUYECKUX AHOMAJTUHA
30/10TOPYAIHBIX MOJIEN HA OCHOBE
NETPOrPA®O-MWHEPANOIO-TEOXUMUYECKKX
MOZENEN PYAHbIX OBbEKTOB

MemoOuka oyeHKU 2e0XUMUYecKUX aHOMAsaul OCHOBAHA HA KOMNJeKc-
HOM aHasu3e OKOJIOPYOHbIX MemMAcoMamuyeckux, MUHepanoauyeckux U 2eo-
XUMUYeCKUX (3/1leMeHMHbIX U UOHHbIX) Opeosios KaK Ha 3HOO2eHHOM YpOBHe,
Mak u 8 30He 2unepzeHe3d. Memoduka 6a3upyemca Ha NOUCKOBbIX nempo-
2paho-MuHepano20-2eoxuMuHecKux Mooesiax oXudaemblx pyoOHbiX 06veKkmos
U paspabomarHsiX Ha UX OCHOBE KOMNJIEKCAax NOUCKOBO-OUEHOYHbIX Kpume-
pues.

Kntouegsle cyiosa: Memooukd, pyoHbili 06sekm, nempozpago-muHepaso-
20-2e0XUMUYeECKUEe MOOe/IU, 2e0XUMUYeCKUe AHOMAIUU.

Ha tepputopumn Poccniickonn ®Oepepaunn B HacTosLee Bpems
06Hapy»eHO OrpoOMHOE UMCIO FeOXMMUYECKUX, MUHEPANIoro-reo-
XUMNYECKMX N MUHEPANOrMYecknx aHOManum, NpoBecT MacCoBYIO
3aBepPKYy KOTOPbIX FOPHbIMM BblpaboTKaMm U CKBaXKMHaMK He npeg-
CTaBNIAETCA BO3MOXHbIM. B cBA3M € 3TM npobnema pa3bpakoBKM, H-
TeprnpeTaumn U OLeHKN aHoManuin 6e3 npumeHeHra AOPOroCTOALLMX
paboT BecbMa akTyanbHa. B To »ke Bpems, MHOI1e 13 YCTaHOBJIEHHbIX
QHOManun COMPOBOXAAIOTCA MMHEPANbHBIMU 1 MOPOAHBIMU HOBO-
06pa3oBaHMAMM, YTO CYLLECTBEHHO PaCIMPAET CMEKTP VMHAMKATO-
POB pyaHbIX 06bEKTOB C OXBAaTOM Pa3/INYHbIX YPOBHEWN opraHv3aumm
BellecTBa B BUAE OKONOPYAHbIX MeTacOMaTUYECKNX, MUHepanormye-
CKMX M TeOXMMUNYECKNX OPeosioB. [penMyLLecTBO Ux KOMMIEKCHOro
NccnefoBaHNA COCTOUT B BO3MOXHOCTU CYMMUPOBAHWA «MOUCKO-
BbIX BKNAJOB» YKa3aHHbIX TPEX HE3aBMCUMbIX FPYMM KpUTEpUEB C
CyLeCTBEHHbIM MOBbILLIEHNEM [OCTOBEPHOCTM NMPOrHO3HbIX OLIEHOK.
MeTogumka anpobrpoBanacb Ha 30/10TOPYAHbIX 06bEKTax BefyLUnX
dopmaLMOoHHbIX TUNOB OXOTCKO-YYKOTCKOro BYSIKQHOFEHHOro Mno-
Aca, LUeHTpanbHo-Konbimckoro pervioHa, CesepHoro n BoctouHoro
KazaxcTaHa, Y36ekucrtaHa, Ypana, 3akapnaTba 1 B pAfe Cly4yaeB Cro-
cobCTBOBasA BbIAENEHNIO HOBbIX PYAOHOCHbBIX MioLwajfen n BCKpbl-
TUIO paHee HeM3BeCTHbIX PyAHbIx Ten [5].

ba3ncom paccmaTtpuBaeMon MEeTOAUKU ABAATCA MOUCKOBbIE
MHorodakTopHble neTporpadpo-mMrHepanoro-reoxmmmnyeckme Moae-
NN PyOHbIX OGBEKTOB, OXKMAAEMbIX Ha Uccnegyemoi nnowaan. Mo-
fenun pa3pabatbiBalOTCA Ha OCHOBE UMEIOLLMXCA STaNIOHHbIX MeCTO-
pOXOeHWI, a B CJlyyae OTCYTCTBMA TaKOBbIX WAW NPV BbIXOAE Ha
HOBbIE MNOLWAAN C YYETOM YXKe CyLLeCTBYOLWMX 0600OLWEHHbIX Moge-
net GopMaLMIOHHbIX TUMOB PYAHbIX OOBHEKTOB.

MogenbHble XxapakTepUCTUKN OKOSTOPYAHbBIX MeTacoMaTUyeCKmx
opeonoB — GOPMALMOHHBIN TUM, MUHEpPasbHbIA COCTaB MMaBHbIX NO-
pofoobpasyowurx accounaunii, cTagunHoCTb (3TanHocTb) dopmu-
poBaHuA, natepanbHas MU BepTMKasibHasa 30HanbHOCTb [2], ocobeH-
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HOCTW NPOSABMIEHNA 0OBEKTOB Pa3/INUHbIX PaHIOB U
MacluTabos.

Benyuwme napameTpbl MMHEPANOTMYECKMUX Opeo-
NIOB — MVHEepPasibHbIA COCTaB, CTAAUNHOCTb MUHepa-
noobpa3oBaHis, TEKCTYPHO-CTPYKTYPHbIE OCOGEHHO-
CTU MUHepanbHbIX arperaToB, Kpuctannomopdono-
rmyeckre oCobeHHOCTU OTAESIbHbIX MUHEPASIOB, Pas3-
NNYHble TUNOMOpPdHbIE XapaKTePUCTUKN MUHEPasioB
(uBeToBaA ramma, Bapmauum B CofepXaHUN OCHOB-
HbIX U BTOPOCTEMNEHHbIX KOMMOHeHTOB 1 ap.) [1].

MogaenbHble nmapaMeTpbl SHAOMEHHbIX FEOXUMMU-
YECKMX OPEOSIOB — FeOXMMUYECKUIA CNEKTP aHOMaslb-
HOro nons, nokasatenb GopMaLNOHHON NPUHALEX-
HOCTU, reOXMMUYECKEe MoKasaTenn BepTUKanbHOWN,
natepanbHOM U NPOAONbHOWN 30HaNbHOCTY, Konuye-
CTBEHHbIE XapaKTEPUCTUKM aHOManbHOro reoxXnmmu-
yeckoro nonsa (NMHenHble, NAOWAaAHbIe, YaebHble
NPOAYKTMBHOCTM OpeonoB 1 ap.) [4].

CocTaBneHve KOMMIEKCHbIX MOAenen ocyLecT-
BNSAETCA Mo crefytollein oblein cxeme:

+ COCTaB/IEHME OMOPHbIX CEYEHUI MO ITASIOHHOMY
0OBEKTY C PA3HOCKOW BCEX BUAOB MUHEPANoro-
reoxnummnyeckonm nHoopmaumu;

+ MOCTpoeHue rpadunyeckorn Mogenu pyaHoro o6b-
eKTa;

+ COCTaBfIeHME CBOAHbIX TabnmML, MOMCKOBO-OLLEHOY-
HbIX KpUTEpUEB.

BbiBefjeHMe 3HOOreHHbIX VMHAMKATOPOB B 30HY
runepreHesa nNpw MoAesbHbIX NOCTPOEHUAX OCyLe-
CTBNAETCA NYTEM M3YUYeHUA CONPAXEHHbIX Npoduner,
BKJIIOYAIOLWMX AeTajlbHO OTKapTUPOBaHHbIE M OMpPO-
60BaHHble (MO KaHaBaM, CKBaXXMHam U T.A.) SHOOreH-
Hble MMHEepPanoro-reoxumMmyeckmne opeosbl N pacno-
nararmowmecsa HernoCpPeAcTBEHHO Hag HUMK npodunu
onpo6oBaHMA pbix/bix 06pa3oBaHUn MO BblpaboT-
KaM UM MOBEPXHOCTM.

B 30He rmnepreHesa okonopypHble MeTacoMa-
TUYeCKre N MMHepanornyeckne opeosbl BbiABAAKT-
CA 1 U3y4yaloTca NyTéM MCCNefoBaHUA 06IOMOYHOM
¢dpakumm (1-3 Mm) Npob M3 pbIxSbIX 06Pa3oBaAHWIA.
BpukeTbl-wnndbl 1 GpuKeTbi-aHWANBI, BKAOYaOLWMe
He MeHee 10 ob6nomkoB nopon (06b1uHO 20-30), € BbI-
COKOW AOCTOBEPHOCTbIO PUKCMPYIOT HUXKenexalume
30Hbl METaCOMaTUTOB M MUHEPaNormyecknx opeo-
NIOB NPX MOLLHOCTN 3M110BUO-AentoBna ao 6-8 m [5].

Mpu nouckoBbix paboTax B 30He runepreHesa
BECbMa MepCcrneKTVBEH NOHHO-MOTEHLMIOMETPUYECKIN
MeTOf, OCHOBaHHbIA Ha MCMNONb30BaHUN MOHHO-Ce-
NEKTUBHbIX 3NeKTPOoZOoB [4], N03BONAWMX B BOAHbIX
BbITAXKaxX MOYBEHHbIX NPO6 onpefenATb WNPOKMUIA
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MeTogbl 1 MeToanKn MPOrHo3a, NONCKOB,
OLUEHKN U pa3BegKn MeTOpOH(ﬂeHVIIh

kpyr noHos — NH,*, K*, Na*, Ca**, NO;,, J7, CI', SO,* u
Ap., a Takxe noteHumansl pH n Eh. MeTog xapakTe-
pu3yeTcAa [eleBN3HON, BbICOKOW 3KCMPEeCCHOCTbIO
(Ao 100-120 npob6 3a CMeHy), BO3MOXHOCTbIO MOJY-
yaTb JaHHble HeNoCPeaCTBEHHO B MOMEBbIX YCI0BU-
Ax. B pe3synbrate npoBedéHHbIX NCCNefOBaHUN YCTa-
HOBJ/IEHbI YCTOMUMBbIE CBA3W OMpPeAenéHHbIX rpymnn
MOHOB 1 MOTEHLMANoB C onpeAenéHHbIMM TUMamK
30110TOPYAHbIX 06bekTOB [3]. Tak, Ans 3010TO-KBap-
LieBbIX 1 30110TO-CYNbGUAHBIX OOBEKTOB B Yriepo-
OVCTbIX TEPPUreHHbIX TOMWax Hambonee xapakTep-
Hbl aHomanuu pH/Eh, gnAa BynkaHOreHHbIX 3010TO-
cepebpsaHbIx MecTopoXxaeHUn — aHomanumn NH,*, ans
06bEKTOB 30/10TO-CyNboUAHO-KBapLieBOW Gopmaumm
B VIHTPY3UBHbIX U MeTamopduuecknx nopogax — K,
Na*, NH,*, npruyém nonoxeHune pyaHbIX Ten Hanbo-
nee OTYETNMBO onpenensaeTca ¢ NOMOLbIO MySbTU-
nankaTuBHoro nokasatens (K*-NH,*)/Na*.

Ocoboe 3HaueHne NOHHO-NMOTEHLMOMETPUYECKII
MeTOZ MMeeT NPU NOUCKaX B 3aKPbITbIX parioHax npu
60/bLIOK MOLYHOCTW PbIXJIOrO (B TOM YMCie anfiox-
TOHHOrO) Yexsa, Korga MuUHepanornyeckne mMeTonbl
OKa3blBaloTCA He 3pPeKTNBHbIMU. B HEKOTOpPBIX Chny-
YafAX MOHHO-NMOTEHLMOMETPUYECKE OPEeOsibl OKOH-
TYPMBAIOT C MOBEPXHOCTU pPyAHble Tena B 6/M3KOM
COOTBETCTBUM C AaHHbIMU MO NEPBUYHBIM 1 BTOPUY-
HbIM FeOXMMWYECKUM opeonaM. 3T 1 Apyrue faH-
Hble MO3BONIAOT B ONPeAENEHHbIX YCNIOBUAX pa3bpa-
KOBbIBAaTb FEOXMMMUYECKME AaHOMANIUM U YYaCTKK
pyAonposABieHNI Ha OCHOBE TONIbKO MOHHO-MOTEH-
LMOMeTpUYeCKMX CbEMOK (6e3 npoBefeHUs MUHe-
panoro-reoxrMmyeckoro onpoboBaHus).

MNprvMmepom NpUMeHeHUA KOMMIEKCHOW MeTpo-
rpado-mMnHepanoro-reOXMMNYECKorn MeToaukn npu
KpynHOMacLTabHbIX NOUCKOBbIX paboTax ABNATCA
pe3ynbTaTbl MMHEPANTIOrO-reOXMMUYECKON CbEMKN Ha
yyacTke KynonbHbli B BOCTOYHOM YacTy HaTankuH-
ckoro pygHoro nonsd (UeHTpanbHo-Konbimckun pan-
OH). YuacToK Oblf1 BblAeNeH HamMu B mnpoLecce men-
KOMacwTabHbIX paboT Mo NOsBNEHUIO B eAUHUYHbIX
npo6ax ¢ NOBEPXHOCTU aHOMAJIbHbIX COAEPKaHWUN
pyZOHbIX 31€MEeHTOB B COYeTaHWMU C Hanuumem o6-
NTOMKOB a/IbOUTOBbIX MeTacomaTuToB [5]. Ha ero nno-
Waan 6bna nNpoBefeHa WOHHO-NMOTEeHUMOMeTpuYe-
CKasi cbéMKa M-6a 1:10 000; HenocpeacTBEHHO B MNo-
ne nonyyeHbl pe3ynbTaTbl, MO3BOMMBLLME MO KOHTYPY
nokasatena pH/Eh onpepenntb rpaHuubl NOTEHUNU-
anbHO pygoHocHOM nmnowaau. MNocnepyiollee Ncnonb-
30BaHMe MOJIHOrO KOMIMieKca MeTOAO0B Jano BO3MOX-
HOCTb HaMeTUTb MepCreKTUBHbIE HA OOHapyXeHue
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PYAHBIX TN HATASIKMHCKOTrO TUMA aHOMaJibHble 30HbI
N NpeacTaBuUTb 060CHOBaHMe Ans 6ypoBbix paboT.
MpobypeHHbIMK CKBaXKMHAMK Ha ydacTke KymnonbHbIl
BCKPbITO MPOMbILSIEHHOE OpPYAEHEHWE, BOBNEUYEHHOE
B HacToslllee BPeMsA B JKCryaTaLluio.

Ob6palancb K XxapakTepuctuke paboT no uHTep-
npeTaumm 1 oLeHKe reoXMMUYecKrX aHOManui, He-
06x0AMMO OTMETUTb, YTO paccMaTpriBaeMas MeToau-
Ka npepgnonaraeT Kak nocnefoBaTefibHOe YKpyrHe-
HWe MacwTaba NoMCKOBbIX PAabOT Ha aHOManuAx (oT
1:50 000 K 1:10 000 n KpynHee), Tak 1 pa3bpaKkoBKy
aHOMas1i, BbISIBEHHbIX MPY Pa3fIMUHbIX KPynHOMac-
WTabHbIX CbEMKaxX MO BTOPWUYHbIM M MEPBUYHBIM
opeonam.

B 3akntoueHne nepeyncnmm npermMyLiecTsa pac-
CMaTprBaeMoOn KOMMIEKCHOW MeTOAMKU MO CpaB-
HEHWIO C TPAAULMOHHBIMU MpUéMamMmn pa3bpakoBKY
reoxMMmnyeckux aHomanumm [6]:

+ MOBbILIEHNE [OCTOBEPHOCTM MPOTrHO3HbIX oLe-
HOK 3a CYET CYMMUPOBAHUSA AAHHbIX, MONYYEHHbIX
pa3fnYHbBIMU MeToAaMU;

+ BO3MOXXHOCTb B3aMMOMPOBEPKMN Pe3ynbTaToB, Mo-
NYYeHHbIX MPW UCMOMb30BaHNM YETbIPEX HE3aBU-
CUMbIX FPYNM KPUTEPUEB, OTHOCALLMXCA COOTBET-
CTBEHHO K MOPOAHOMY, MUHEpPaSIbHOMY, 31IeMeH-
THOMY U MOHHOMY YPOBHAM OpraHv3auumn Belye-
CTBQ;

+ BO3MOXHOCTb Ofepeatolell OLeHKN aHOMaslb-
HOW nyiowaan HenocpencTBEHHO B Mosie MyTéMm
MCMOJIb30BAHUA MOHHO-MOTEHLMOMETPMNYECKOTO
meTofa. MocnegHuin s¢pdekTBEH 1 B YCNOBUAX
3aKpbITbIX TEPPUTOPUI C Pa3BUTUEM PE3KO OC-
nabneHHbIX HaNTOXXeHHbIX OPEOoJIOB paccesHus;

+ BO3MOXHOCTb 3pdEeKTUBHON OTOPAKOBKMU NaHA-
WAdTHbIX, TEXHOFEHHbIX U «I0XKHbIX» F€OXUMU-
UeCK/X aHOMasuii, ANl KOTOPbIX He XapaKTepHbI
BTOPMYHbIE METACOMaTUYECKNE W MUHEPANoru-
yeckue opeonbl.

V.B.Chekvaidze, S.A.Milyaev, I.Z.Isakovich, V.D.Konkin, A.l.Donets (TsNIGRI)

MNpennaraemaa mMeToAMKa, a TakXe COCTaBnA-
Wne eé 3n1emeHTbl OTHOCMTESIbHO NPOCTbI 1 He Tpe-
OyI0T CNIOXKHOW annapaTypbl UAU AOPOroCTOAWMX
aHanu3oB. B TO e BpemsA BO3MOXHOCTN COBEpLUEH-
CTBOBaHMA METOAMKM [OCTAaTOYHO BeMKU Kak Mo
AUHUN YrRy6neHna NPUKNagHbIX acnekToB OTAeNb-
HbIX HanpaBieHUn (OKONOPYAHbIN MeTacoMaTu3M,
MUHepanorua, reoxnMmnsa), Tak U B NnaHe pacwumpe-
HMA BbICOKOMHGOPMATUBHbBIX MHAMKATOPOB OpYAe-
HeHWA B Npefenax KaxKaon 13 Ncrnosb3yemblx rpymnn
KputepmeB U MeTOAOB MccnefoBaHuin (Hanpumep,
NPUMEHEHNEe MOHHO-NMOTEHLIMOMETPUYECKOTrO aHanu-
3a B DHJOreHHOW 30He U T.A.).
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Methods of geochemical anomaly evaluation are based on complex analysis of wallrock metasomatic, mine-
ralogical and geochemical (elemental and ionic) haloes both at endogenic level and in hypergenesis zone. The
methods are based on prospecting petrographic-mineralogical-geochemical models of expected ore targets and
complexes of prospecting-evaluation criteria developed on their basis.

Keywords: methods, ore target, petrographic-mineralogical-geochemical models, geochemical anomalies.
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