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BbIABJIEHUE 30H I'MIPOTEPMAJIbHO-U3MEHEHHBIX ITOPO/I
C UCITIOJIb3OBAHUEM JAHHbBIX WORLDVIEW-2 HA YYACTKE TAJIMAH
(TAIMAHCKAA ILIOIAID, IOTO-BOCTOYHOE 3ABAVMKAJIBE, POCCHUS)

© 2023 1.

B. T. NmmyxameroBa® *, . O. Hadurun®,

C. A. Ycrunos‘, /1. C. JIanaes“, B. A. Munaes“, B. A. Ilerpos*

“Pedepanvroe cocydapcmeenHoe bro0xcemuoe yupexcoerue Hayku HHcmumym eeonoeuu pyoHsix MecmopodcoeHull,
nempoepaghuu, munepanoeuu u ceoxumuu Poccuiickoti akademuu nayk (MTEM PAH), Mockea, Poccus
*E-mail: geoivt@mail.ru
IToctynuna B penakuuio 22.11.2022 r.

PaGoTa HampaBjieHa Ha MpaKTUYeCKOe MTPUMEHEeHHE JaHHBIX KOCMUUYECKO# CheMKHU JIJIsl BBIOOpa Mepcrek-
TUBHBIX YYaCTKOB P I€0JI0TO-pa3BeOUYHbIX paboTaX B YCIOBUSIX CPEIHE-HU3KOTOPHOTO pesibeda 1 pe3Ko
KOHTHMHEHTAJILHOTO KiinMata. M3i1oXxeHbl pe3yabTaTel 00paboTKM U aHaiu3a gaHHbIX WorldView-2 B 1ipe-
nenax TaJiMaHCKO¥ TUTOIIAAM C LIETbIO BBISIBJICHUSI 30H TUAPOTEPMAIbHO-METACOMATUYECKMUX U3MEHEHU I
TOPHBIX TTOPOJI, MEPCIIEKTUBHBIX HA BBISIBIICHUE 30JI0TO-MOJIMMETA/UIMYECKOTO opyneHeHus1. Bei6op mio-
1IaIM UCCIeNOBAaHUSI OOYCIIOBJIEH TOCTATOYHOM Ie0IOrn4eckKoil M3y4eHHOCThIO U OTCYTCTBUEM TEXHOTEH-
HBIX 00pa30BaHUl, BIMSIONIMX Ha pe3yabTaT 00pabOTKM MaTepraaoB KOCMUYECKONH CheMKHU. [JIsT TOBbI-
IICHUS CIIEKTpaabHON MH(popMaTUBHOCTH TaHHBIX WorldView-2 ncnoiab3oBaH METOI OTHOLIEHUS CIIEK-
TpaJIbHBIX KaHAJIOB, IT0 pe3yJibTaTaM KOTOPOTo co3naH rceBaolBeTHOM RGB koMmo3ur, oro6paxaromii
CHEKTPaJIbHbIE XapaKTEePUCTUKNU OOBEKTOB JTHEBHOI MOBEPXHOCTH 3€MJIU, B YACTHOCTU, MUHEPAJIOB IPYII-
bl OKCHIOB,/THIPOKCUIOB, COIEP3KAILNX MepexonHble oHbl xene3a (Fe3* u Fe3* /Fe?t). ComocrasieHue
pe3yabTaToOB 00pabOTKM CITYyTHUKOBBIX JAHHBIX HAPSIIY C T€OJIOTMYecKoi nH(opMalreil mo3BoJniIo uaeH-
TUGUIUPOBATH CITEKTPAIbHBIC AHOMAIMM, KaK MHAMKATOPbI HAJTMYUST OKOJIOPYIHBIX U3MEHEHUIA, SIBJISIIO-
LIUXCS BAXKHBIM TTOUCKOBBIM KPUTEPUEM TUAPOTEPMAIBHBIX MECTOPOXICHUIA.

Karouesowie crosa: WorldView-2, crieKTpalbHBIM aHAIW3, MUHEPAJIOTMUeCKUd MHAEKC, TUAPOTePMAaIbHEIS

U3MEHEHUA ITOPOI
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BBEAEHUE

OJHUM 13 BaXKHBIX HAITPABJICHUM B TMCTAHLIMOH -
HOM 30HIWPOBAHUU SIBJISIETCSI MUHEPAJOrnyecKoe
KapTUPOBaHUE C UCMOJIb30BaHUEM MaTepHUaIOB KOC-
MUYECKOI CheMKU, OCHOBAaHHOE Ha OTJINYMTEIbHBIX
0COOEHHOCTSIX CITIEKTPaIbHBIX XapaKTepUCTUK MUHE-
payioB ¥ TopHBIX opox. [IpoBeneHHbIE 3apyOeKHbBIE
HUCCIeA0BAaHUS CBUIETEILCTBYIOT 00 YCIEIITHOM MPU-
MEHEHUU JaHHBIX TUCTAHIIMOHHOTO 30HIUPOBAHUS
3eMJIM B IPOTHO3HO-IOMCKOBEIX padoTax. CeHCOphI
KOCMUYECKHUX aIllapaToB MO3BOJISIIOT UACHTU(MUIIN-
poBaTh MUHEpaJlbl U MUHEPAJIbHBIE aCCOLIMALINMI THI-
pOTEpMAaIbHBIX U3MEHEHUM, CBSI3aHHbBIX C PA3JIMUYHBI-
MU TUIIAaMU pyAHOM MuHepanu3auu (Abdelsalam,
2000; Aydal, 2007; Crowley, 1989; Inzana, 2003; Kusky,
2002; Okada, 1993; Podwysocki, 1984; Rajesh, 2008;
Ramadan, 2010; Rowan, 1977; Sabins, 1996, 1997).

I'eonornueckast uHpopMaTuBHOCTH NaHHBIX World-
View-2 3aKkmodaeTcs] B BBICOKOM CITEKTPaJTbHOM pa3pe-
meHnr 1 Hammauy KaHajaoB VNIR nuama3oHoB, 1103-
BOJISTIOIIINX OTOOpaxKaTh IMOAPOOHBIC CIEKTpaib-
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HbIE XapaKTEePUCTUKHU IOBEPXHOCTHLIX 00BbEKTOB, B
YAaCTHOCTU, MUHEPAIOB IPYIIIbl OKCUIOB/TUIPOKCHU-
JIOB, COAEpKallMX NepexonHble MoHBI Xkene3a (Fe*™ u
Fe3*/Fe?"), BxomdIIMX B COCTaB 30H OKOJIOPYIHBIX
IMAPOTEPMATBLHO U3MEHEHHBIX TTOPOI.

B kauecTtBe OTpaGOTKM METOINUKM MPUMEHEHUS
nmaaHBIX WorldView-2 mist KapTupoBaHUS 30H TUIPO-
TepMaJIbHBIX UI3MEHEHU TTOPO/I, MEPCIEKTUBHBIX Ha
BBISIBJICHHE 30JIOTO-MOJUMETAIIINYECKON MUHEpPaJIU-
3anuu, BeIOpaHa TaimaHcKkas toromank. IaBHoM oco-
OCHHOCTBIO T€0JIOTO-CTPYKTYPHOTO CTPOEHMSI OOBEKTa
SIBJISIETCSI HAJTMYME CKPBITOTO MOJIOTO MOTPYKAIOIIEero-
cs1 TeJ1a TTOJIMMETAJUTMIECKUX Py “cTpaTudopMHOro”
TUIIA B BYJIKAHOT€HHO-OCAJOYHON TOJIIE IOPCKOIO
Bospacta (KanamHukos, 2019). Tepputopust nocra-
TOYHO M3y4eHa KOMIIJIEKCOM TeO(PU3NYECKUX, Teo-
XUMUUYECKUX U TOPHO-OYPOBBIX PabOT, OTCYTCTBYIOT
TeXHOTeHHbIe 00pa3oBaHud. T MeCTOPOXIACHUS
TanmaH ToOCYMTAHBI 3amachl, ITOJUMETaJLIAYE-
CKUe€ pyJbl XapaKTEPU3YIOTCSI BBICOKUM KauyeCTBOM U
MPUTOAHBI IS MOA3eMHOI OTpaboTKu (AcMOmb-
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sapos, 2015; Kanamtaukos, 2019). Takske BEIOOp ILIO-
maay oOyCIJIOBJIEH TEM, UTO MecTopoxXneHue TairmaH
paccMaTpuBaeTCs KaK 3TaJoOH MpY IPOBEASHUM TTOUC-
KOBBIX pabOT Ha 30JI0TO-MOINMETAIMYSCKOE OpyJIe-
HEHME UIsT APYTUX MEPCIIEKTUBHBIX YYACTKOB CO CXO-
>KMMU reojornyeckmumu ycyosusimu (Hazapos, 2017).

OBBLEKT MCCIIEJOBAHHWA

Uccnenyemas romank TaaMaH paciioioskeHa B ce-
BepHOI YacTn KIIMYKMHCKOTO 30JI0TO-(IIFOOPUT-TIO-
JuMmeTainyeckoro pyaHoro paiioHa (Hoiton-Toso-
TOMCKUI1 30710TO-TTOJIMMETAJTAYECKUIA PYTHbINA Y3€) B
10ro-BocTOYHOM 3abaiikanbe, Poccus (puc. 1).

Penbed HU3KO-CpEeOTHETOPHBIN, TUMWYHBINA IS
cTeneit Ioro-BocTouHoOro 3abaiikaibs. 3HaUeHUs a0-
COJIIOTHBIX BBICOT U3MeHsItoTCs oT 750 1o 1053 M. Ot-
HOCUTEJIbHBIE TIPEBHIIICHUS BOAOPA3Ie/I0B Hal JHU-
mamMu noauH pocturaioT 250—400 M. Ha ceBepHBIX
CKJIOHAX TOP YaCTO BCTPEYAIOTCS HEOOJIBIIINE JIECHEIC
MacCHUBbI, 00pa3oBaHHbIE O€pe30ii, OJIbXOI, OCUHOIA,
JIMCTBEHHUIIEH C T'YCTBIM ITOIJIECKOM, I0XKHAS KCITO-
3ULIMS CKJIOHA IIOKPHITa TOJBKO TPaBSIHUCTBIM IT1O-
KpoBoM. B moiiMax py4beB penkue 3apocin KycTap-
HUKOB. OOHAXXeHHOCTh Ha IUIOIIAAM B IIEJIOM yIO-
BJIETBOPUTEJIbHASI. Kinumar paiioHa pe3Ko
KOHTMHEHTAJIbHBIM CO 3HAYUTEIbHBIMU KOJeOaHUsI-
MU CYTOUYHBIX M CE30HHBIX TemIieparyp (AcMomb-
spoB, 2015; KanamrHukos, 2019).

B MeTajsioreHMuYecKoOM OTHOILIEHUU MCceayeMast
IUIOIIAAb BXOOUT B COCTaB AJITAUMHCKON TTOA30HBI
ApTyHCKOI CTpyKTypHO-(DOpMallMOHHOI 30HHI. B ee
npeaenax pacrpocTpaHEeHbl CTPATU(PUIIMPOBAHHBIC
00pa3oBaHUs BEPXHETO IMPOTEPO30s1, TIPEACTABICH-
HbIe (PIUITOUIHOM IIECYaHO-TJIMHUCTOM (hopMaLieit
BEHA, BYJIKAHOTEHHO-OCANOYHBIMU OTJIOXECHUSIMU
IOpPBl 1 HWXXHETO MEJla, a TaKXe YETBEPTUYHBIMU
DPBIXJIBIMU OCaJKaMu PYCJIOBBIX U O3€pHBIX (daliuii.
HMHTpy3UBHBIIA MarMaTu3M BbIpa3ujcsd B CTaHOBJIE-
HHUU IJTyTOHUYECKUX, TUTIa0MCCcaJIbHOIO M CyOBY/IKA-
HUYECKUX KOMIUIEKCOB IIEPMCKOIO M CpeaHe-I103/1-
HEIOPCKOTO BO3PAcTOB Pa3jIMYHOIO COCTaBa.

ITnomane TaqMaH oXxBaThIBaeT CeBEPO-3aragHyIO
YyacTh IUIOLIAAM HanboJjiee MepCreKTUBHOTO Ha MOJIU-
MeTasuibl HolioH-Tosorolickoro pyaHoro ysia. Poib
BeyIlero MUHEpareHeTu4eckoro ¢akropa 31echb Ur-
paeT MynuHCKasl ByJIKAHO-TEKTOHUYECKAsI CTPYKTY-
pa ¢ BHINOJHSIIOIINMMU €€ BYJIKAaHUTAMU MYJIMHCKOM
Cepur M MHTPY3UBHBIMU oOpa3zoBaHusIMU. C HUMU
CBSI3aHO 30JI0TO-NIOJMMETAIUIMYECKOE OpYyIeHEHUE,
JIOKaJIM30BaHHOE Ha MecTopoxneHun Hoiion-Tomo-
roii 1 MecTopoxaeHuu TaiMmaH, a TakKxke Ha MHOTO-
YUCIJIEHHBIX PYAOMPOSIBICHUSIX U IIYHKTaX MUHEpA-
sm3anuu (Tapabapxko, 2000).

[lmaBHBIM KpUTepUEeM KOHTPOJIS U JIOKAJIU3AUN
30JI0TO-TOJIMMETALTNYECKOTO OPYJIEHEHWS Ha TUIola-
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v TayMaH SIBITIeTCST HAIMYWE KPYITHBIX HEOMHOKpPAT-
HO aKTMBU3MPOBAHHBIX CUCTEM KPYTOMATAIOIINX
pa3JIOMOB M T€TEPOTEHHOCTh pa3pe3a cTpaTtudu-
LIMPOBAHHBIX TTOPOJ, C KOHTPACTHBIMU (PU3UKO-ME-
XaHWYEeCKMMU CBOMCTBAMU, CITOCOOCTBYIOIIVMMU 3a-
JIOXKEHUIO TTIOCTOMHBIX CPBIBOB U 30H TPEIIMHOBATO-
CTH, a TaAKXKE COCPENOTOUCHUIO MEJIKUX PYIHBIX Tell,
BBIXOJSIIIIMX Ha MOBEPXHOCTh U JIOKAJIM30BAaHHBIX B
KpyTonajamwimnx pasiaomMax (puc. 2).

PynHble Tena conpoBoXaAal0TCs INUPOKUMU OPEO-
JlaMM (TIEpBbI€ IECSITKA METPOB) TMAPOTEPMATIbHO 13-
MEHEHHBIX Iopo. [uapoTepMaabHble U3BMEHEHMST, KaK
JIOpyAHbIE (XJIOpUT-KapOOHATHBIE, KBAPI[-MYCKOBUTO-
Bbi€), CHHpYIHBbIC (KBapll-CEPULIUT-CYIb(PUIHBIC),
TaK U MOCTpYAHbIE (KBapPI-TUIPOCTIOAUCTHIE U KAO-
JIMHUTOBBIE), TEJECKOMUPOBAHbI U OTOPBAHBI OT PY/I-
HBIX TeJI 10 MEePBbIX JECITKOB, MHOTIA COTEH, METPOB
MO0 TEeKTOHUYECKUM HapyILIEeHUsSM U B COYETAaHUU C
JIPYTUMU KPUTEPUSIMU MOTYT OBITh UCTIOJIb30BAHbBI B
KayecTBe MPsSIMOro MOMCKOBOTO MTPU3HAKA.

Pynbl, BeISIBIEHHBIE B OCaJ0YHO-BY/JIKAHOTEHHOI1
TOJILLIe, TIpeacTaBJieHbl KBapll-KapOoHaT-Cyabhua-
HBIMU XUJIAMU U B pa3HOI CTeNeHU CyIbOUAUZUPO-
BaHHBLIMU KBapll-KapOOHAT-TUAPOCITIOAUCTHIMU Me-
TacOMaTUTaMU. PynoBMellaioluMy MOpPOIaAMU SIBJISI-
I0TCS aHAe3n0a3aIbThl, 0a3aIbThl, TUIATMOAHAC3UTHI,
CUEHUT-NOP(PUPBI, KOHIJIOMEPAThl CPeaHe-MO3IHE-
opckoro Bo3pacta (Jlykun, 2020).

B cocTaBe pyn BbIACASIOTCS IJIaBHBIE Y BTOPOCTE-
TIEHHBIC PYIHBIEC, TTOPOA00OPA3YIOIINE U aKIIeCCOp-
HbIe MUHEpabL. [J1aBHBIE pydHBIC TIEPBUYHBIE (THIIO-
TeHHBIC) MUHEPaJIBL: TAJICHUT, ChaJIepUT apCEHOTTUPHT,
TTMPUT, MapKa3uT; BTOPOCTETICHHBIC PYIHBIC TTEPBITI-
HBIE MUHEPAJTBI: OyJIaHKePUT-IKEMCOHHT, TTMPPOTHH,
GJIEKJTbIE PYIBI, XaJIbKOITUPUT, OYPHOHMT; aKIIeCCOop-
Hble pyIHbIE IEPBUYHbBIE MUHEPAJIBI: 30JI0TO, CEPEOPO.
I'naBHBIE pyqHBIE TMIIEPTEHHbIE MUHEPAJIbI: TUAPO-
OKMWCJIbI XKeJie3a, MapTraHiia, TIIoMOOSIpO3UT, CKOPO-
JIUT, LIEpYCCUT, KOBeJUIMH. [1aBHBIE MTOpOI000pasylo-
1IMe TIepBUYHbIE MUHEPAJIBI: TIOJIEBbIE IITIATHI, KBapIl,
KapOOHAaThl, XJIOPUT, THUAPOCTIONLI, aHKEPUT, KaOJU-
HUT, OapuT, amaTuT, pyTWa. [JlaBHbIE TUTIEpreHHbIC
MUHEPAaJbl: KAJIBIUT, KAOJUMHUT (AcMoObspoB, 2015).

B npenenax ucciaenmyeMoii TeppUTOPUM B BYJIKa-
HOTeHHO-0CagOYHOM Toje (aHae3uba3ajbTax, aH-
Jle3uTax, KOHIJIoMepaTaxX U IecyaHukKax), B CyOByJI-
KaHUYECKNX CUCHUT-TIopdUpax 1 MjaaruioaHae3uTax,
B 0azajbTax NMalKOBOTO KOMILIEKCa IIMPOKOE pac-
MPOCTpaHeHUe MOJYYUI CpelHe- U HU3KOoTeMIlepa-
TYpPHBIC METACOMATUThI OEPE3UTOBOI U ApTUJUIN3UTO-
BOIi (popManmii, ciaraionie Haubdojiee MTHTEHCUBHBIE
opeonbl (6onee 30%) B CONMPSDKEHUSIX pa3HOHAIIpaB-
JICHHBIX TEKTOHMYIECKU OCJIA0JIEHHBIX 30H Pa3HBIX I10-
psinkoB. Ha ynmajleHun oT TEKTOHUYECKMX HapyIIeHUIA
OpeOoJIbl METAaCOMATUTOB CTAHOBSITCS HEKOHTPACTHBI-
MM U COCTaBJISIOT He OoJiee 3—5% r1ioiaay mopo.
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Puc. 1. Cxema MuHepareHunuyeckoro paionnpoBanus (Kamanraukos, 2019 ¢ nornmonHeHusIMNT).

OoOoranieHHBIE YIACTKU IIPUYPOUYECHBI K TEKTO-
HHUYECKU MPOPaboTaHHBIM KOHTAKTaM U3JIUBIINX-
cs1 1 ocafouHbIX ropox. Ha moBepxHocT MUHepa3a-
sl TIpeICTaB/IeHa pa3HOHAIIPABJIEHHBIMU OKHMCJICH-
HBIMM MPOXUJIKAMUA MOILIHOCTBIO OT HUTEBUIHBIX
IO TIEPBBIX CAHTUMETPOB. fnpa MUHepaln30BaH-

NCCIEOJOBAHUME 3EMJIN N3 KOCMOCA  Ne 5

HBIX 30H MpeACcTaBIeHBI TMTMHUCTBIMHU JIUMOHUTH -
3WPOBAaHHBIMY KOPAMU BEIBETPHBAHMSI C BBITIIEJIO-
YeHHBIMU CYJIbGUIAMI.

INonmasnsroniast 4acTb MPOrHO3HBIX PECYPCOB OC-
HOBHBIX M ITOMYTHBIX KOMITOHEHTOB Ha ILJIOIIAMLN
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Puc. 2. CxemaTtnyeckas reojiorndeckast Kapra miomany TaimaH (AcMoabsipoB, 2015).

Tanman npencraBiaeHa NepBUYHBIMU pynamMu. OKuc-
JIEHHBIE PYIIBl UMEIOT OTpaHUYEHHOE PAaCcTIPOCTPaHe-
HUE B TpeneslaXx TEKTOHMYECKUX 30H B YCIOBUSIX
OJIM3MOBEPXHOCTHOTO 3aJieTaHusl PYIHBIX Tell. OKuc-
JICHHBIC PYIBI B OOJIBIIICHT CTETIEHN XapaKTepU3YIOTCST
TUTIOMOOSIPO3UT-SIPO3UT-TUAPOOKMCHBIM M, B MEHb-
IIIeif CTETIEHN — IIEPYCCUT-MUMETE3UT-CKOPOIUTOBBIM
THUTIAaMU, TIPOSIBJICHEI B TIPUTIOBEPXHOCTHBIX YCIIOBUSIX
M SIBJISTIOTCSI OCTaTOYHBIMU. KomuecTBo 1x He TIPeBhI-

NCCIEOJOBAHUME 3EMJIN N3 KOCMOCA  Ne 5

maet 8—10% ob6iiero oobema pyaHoit macchl (Ac-
MoabsapoB, 2015).

MATEPHAJIBI U METOJbI

KocMmuaeckwii armapart TMCTaHIIMOHHOTO 30HIH -
poBanwms 3emiau WorldView-2 ObL1 3ammy1iieH Ha opOu-
Ty 3eMJin 08 okTts0pst 2009 r. Ero ontuueckuit ceH-
COp COOMpAET NaHHbIE B 9 CIIEKTpaJbHBIX KaHalax C
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aHae3uba3anbThl (1), JIaBOOpeKuunu (e)

MOHIIOHUT-TTIOPUPHI (T)

Kpyronanaroiive pa3pbIBHbIC HAPYILIEHUST:
NOCTOBEpHBIE (a), TpennonaraeMble (0),

BbIJIEJIEHHbIE 110 Te0(U3NYECKUM JaHHBIM (T)

Tonoronanaroiiye MEXIJIaCTOBbIC
TEKTOHUYECKUE HAPYLICHUSI:

a) yCTaHOBJICHHBIE,

0) TipenmnoiaraeMbie

CKPBITBIE MO/l YeTBEPTUYHBIMU OTJIOKEHUSIMU (B),

@) ©)) MuHepanu30BaHHbIE 30HbI C 30JI0TO-
¢~ TOTMMETAIMIECKIM OPYICHCHUEM:
BBISIBJICHHBIE (a), TIpeamnoaraeMbie (0)

CueHuTsl (a), MOHLIOHUTHI (0), cCueHUT-TIophUpHI (B),

IItydHOE onmpoboBaHUe

Copnepxanue Pb, %
Zn, %

Ag, T/T

0.5 Au,r/T

KOHTYp UCIOJIb3yeMOro KOCMUYECKOr0 CHUMKA
WorldView-2

\J

KoHTyp pucyHka 4: mpearnosaraemasi cxema
pacrpeiese s THIpOTepMabHO-U3MEHEHHBIX
MOpoI, MPOIYKTOB METACOMATO3a 1 TUIepreHe3a
Ha MepCreKTUBHOM rtomanu TaiMaH

Puc. 2. OxoHyaHUE

JIUHAMMWYECKUM Mana3oHoM B 11 OMT Ha NUKcelb
(onvH KaHaJl LINPOKOTO Iuana3oHa (aHxpoMaTruye-
ckuit) u 8 xaHanoB B VNIR nuamazone). IIpocTpaH-
CcTBeHHOE paspemneHue cieH WorldView-2 B manxpoma-
TUYECKOM pexkume cocTapiisieT 0.46 M/TI, B MyJIbTHC-
nekTpajibHOM pexkxume — 1.84 m/m. CrieKTpajbHble
Ivana3oHbl KaHaldoB: MaHxpoMaTtudyeckuii (0.45—
0.80 um); MynbTUCHIEKTPAIbHBIE: (DUOTETOBBINA WU
coastal (0.40—0.45 um), cunuii (0.45—0.51 um), 3e-
nenbrit (0.51—0.58 wm), xenrterit (0.58—0.62 pum),
kpacuerit (0.63—0.69 um), KpaifHWI KpacHBIN
(0.70—0.74 um), omvkHU uHGpakpacHsbiii-1 (0.77—
0.9 um), 6mkHuit nHdpakpacHsbiii-2 (0.86—1.04 pm).

B manHoii paboTe ucrojib3oBajgachk 0€3001a4Has 1
O0eccHexHas cuieHa WorldView-2 ypoBHSI 00paboTKu
2A ot 29 oktsaops 2017 r., mo06e3HOo IpenocTaBIeH-
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Hasg kKommaHueit PROXIMA (www.gisproxima.ru)
IUIST HAYYHBIX UCCIICTOBAaHMUA.

B pamkax npeno6padboTku Habopa n3oopaxkeHuit
WorldView-2 Ha mepBoM 3Tarie MpoBeAcHa paguo-
MeTpHuYecKasi KaJuOpoBKa C 1eJIbI0 KOHBEpPTALIUU
nudposbix 3HaueHU (DN) nukceneit nuzodpaxe-
HUS K 3apeTUCTPUPOBAHHON CEHCOPOM MHTEHCUB-
HOCTU HU3IYy4YEeHUSI B BEPXHUX CJIOSIX aTMOCdephl
(Iwasaki, 2005). 3aTem maHHbBIC U3TyUYeHUS IIpeoOpa-
30BaHbl B OTPaXaTeJIbHYI0 CIIOCOOHOCTh ITOCpE-
CTBOM IIPUMEHEHMUSI aJIropUTMa aTMOCHEPHOI KOp-
pexuuu FLAASH, ocHoBaHHOro Ha a3po30JbHOM
Moaenu atmMochepsl MODTRAN (Fraser, 1987).
Hns nuddepeHIManum pacTUTEILHOTO IIOKPOBa U
MOYB pacCUYMTAHBl YJIYUYIIEHHBIA MHIEKC pacTHU-
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teapHOCcTH WorldView (WV-VI) u HopManu3oBaH-
HBI pa3HOCTHBIN BogHBIN nHASKC (NDWI).

OKUCIBl ¥ TUAPOOKMCIIBI KeJie3a IIPEACTaBIISIIOT
co00ii BaxKHYIO TPYIITy MUHEPAJIOB IJis TUCTAHIIV-
OHHOIO 30HJIMPOBAHUS M3-3a CXOXUX, SIPKO BbIpa-
JKEHHBIX, XOPOIIIO UIACHTU(DUIIMPYEMBIX MOJIOC ITOLJIO-
1eHus B BUIumMoii u omokHein MK-o061actsx cnekrpa.
K aT0i1 Tpyrine MuHepaaoB OTHOCSITCSI: TEMaTUT, Mar-
HETUT, TeTUT, UJIbMEHUT, SIPO3UT, a TaKKe JTUMOHMUT.
Bricokoe cniekrpanibHOe paspeiieHue WorldView-2 B
nuana3zoHax VNIR mo3Bossier oTob6paxkaTh Noapoo-
HBIC CIIEKTPaJIbHBIE XapaKTePUCTUKI ITOBEPXHOCTHBIX
OOBEKTOB: 30Hbl KOHLIEHTpAlMM MUHEPAIOB TPYIIIIbI
OKCHIIOB,/TUIPOKCHUIIOB, COASPXKAIIINX IIEPEXOMTHBIE MO~
nbl xenesa (Fe?*, Fe’* u Fe’t/Fe?"). Xapakrepuctuku
nomioweHus, ceasannele ¢ Fe3™/Fe?", conepxar Ha-
60p ot 0.40 o 1.2 um, KOTOpBIE COOTBETCTBYIOT Ka-
HanmaM 2, 3, 4, 6 u 8 WorldView-2 VNIR (Bedini,
Mars, 2018; 2019; Sun, 2017). XapakKTepUCTUKHU MO-
DIOLLEHUS, cBA3aHHble ¢ Fe™, 0ObIYHO COCTABISIOT
0.49, 0.70 1 0.87 wm, B TO Bpems Kak Fe?" mpossisier
cBorictea nowioweHust npu 0.51, 0.55 u 1.20 um (Clark,
1999; Gaffey, 1986; Hunt, 1977, 1799).

B cootBeTCcTBUM CO CceKTpajJbHBIMU OCOOEHHO-
CTSIMM MOIJIOIIEHMSI TPYIIBI MUHEPAIOB, COmepKa-
e OKCUIBI U TUAPOKCHUIBI XKeme3a, m1st VNIR ka-
HaoB WorldView-2 nmpuMeHeHa TEXHOJIOTUS OTHO-
IIEHUS CIIEKTPabHbIX KaHAJOB (MUHEPATOTNUYECKUX
nHaeKcoB). OHa IIMPOKO UCIIOIb3yeTCs U pa3BUBa-
€TCSI MHOTMMU MCCIIeOBaTEISIMM JIJIST KAPTUPOBAHMS
TUIPOTEPMAJILHO U3BMEHEHHBIX IOPOI, MOAYECPKUBAs
HEOYeBHUIHEIEC YEJIOBEUECKOMY IJ1a3y CIIEKTpalbHEIC
XapaKTePUCTUKU WJIM OCOOCHHOCTU T'€OJIOTMYECKUX
00bekToB (Eldosouky, 2019; Pour, 2018; Rajendran,
2018). TexHoioTHsI OCHOBaHAa Ha OTHOIIIEHUM, TIE B
YUCJIMTEJIE UCIIOJIb30BaH KaHajl C BEICOKMMHM 3Hade-
HUSIMHU KO3 PUIIMEHTa OTPaXXeHUSI TOM WM WHOM
TPYNITEI MIHEPAJIOB WJIX KOHKPETHOIO MUHepaJa, a B
3HaMeHaTele — KaHajl C HU3KMM 3HauyeHueM Ko3(h-
dunmenta orpaxkenus: (Crowley, 1989; Kalinowski,
2004). B pabote crnexTpajibHble KaHajbl MoAOUpa-
JIMCh VICXOJI 13 0COOESHHOCTEN MOMIOIIEHUS U OTpa-
KEHUSI MUHEPAJIOB TPYIIIBI OKCUIOB U THIPOKCUIOB
XKeJie3a (reMaTuT, MarHeTUT, TeTUT, SIPO3UT U T.1.), TaK
KaK HEKOTOPbIE IIaBHBIE IIEPBUYHbBIC PyIHbLIC MITHEPA-
JIBI B CBOEM XMMHMYECKOM cocTaBe nmeroT Fe (upwr,
apCEHOMUPUT), a IPOAYKTHI X BEIBETPUBAHUS IIPE/I-
CTaBJICHBl OKMCJIaMU W TUIPOOKMCIIAMM KeJie3a CO
BTOPOIi U TpeThel BaJIEeHTHOCTBIO.

g kaptuposanus Fe3'/Fe?' ucnonb3oBad Mu-
Hepajornueckuit uHaekc (b3*b4)/(b2*1000) (Segal,
1982); nnsa kaptuposanus Fe3' ucnonbzoBaH MuHe-
panornyeckuii uuaekc (b4 + b2)/b3 (Pour, 2019);
JUIS KapTupoBaHus Fe?t ucronp3oBaH MUHEPAIOTH -
yeckmit mHIeKc (b6 + b8)/b7 (Pour, 2019). lanee mo-
nobpan 1niceBmouBeTHoii RGB kxommosur (puc. 3),
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KOTOPBIN O0TOOpazkaeT KIAacChl Te0JTOTMIECKUX MaTe-
pUaoB, UMEIOIINX CIIEKTPaIbHBIC XapaKTEPUCTUKMH,
CBsI3aHHBIE C OKCUIAMM,/TUAPOKCUIAMU KeJie3a, TIe
kaHany R coorsercrByer Fe’t, kanany G coorseT-
cteyer Fe¥/Fe?", xanany B coorserctByer Fe*. Tem
caMbIM, JaHHas LIBETOBasi KOMOMHALIYSI XOPOLLIO MO/~
YEepKMUBAET T€OCTPYKTYPHBIE XapaKTEPUCTUKKA TOPHBIX
IIOPOM, CBSI3aHHBIE C TMAPOTEPMAJIbLHBIMU M3MEHE-
HusiMu. [1o MHEHUIO aBTOpPOB, ITOJOOPAaHHEIN IICEB-
no-1BeTHO RGB koMmo3ur gaBnsgercsa Hauboee UH-
¢opMaTUBHBIM IJISI MUHEPAJIOTMIYECKOro KapTHUPO-
BaHUS MCCIIeTyeMO TITOIIAaIH.

PE3YJIBTATbBI U OBCYXIAEHHUE

ITo penstokeHHOI MeTOAMKE 00pPaOOTKM TaHHBIX
WorldView-2 u mogobpaHHOMY TICEBIO-IIBETHOMY
komrio3uty RGB (puc. 3), nonydeHHOe n300pakeHue
MpeaCTaBICHO B BUIe KApThl paclipenesieHUuss MUHe-
paJIOB IPYIIbl OKCUAOB/TUAPOKCUAOB, COMEPXKAILINX
nepexonHblie MoHbI kenesa (Fe?t, Fe’™ u Fe3'/Fe?"),
KOTOpast OTHOCUT KaxKIOMY ITMKCEJTI0 MUHEPAJI, YCII0B-
Hasl BEPOSITHOCTb IIOSIBJICHUSI KOTOPOTrO B HAaHHOI
TOUYKE MaKCHUMaJIbHa.

YuuThiBasi OOHO U3 IJIaBHBIX OFpaHH‘{CHI/IfI Ipu-
MEHCHUA METOOOB JMCTAHIIMOHHOI'O 30HAMPOBaAHUA
B reojiorum, a UME€HHO I‘J'IY6I/IHy nucciaeaoBaHusa 110-
BEPXHOCTU, ITpeajiaracMas METOANKa paGOTbI CBOIUTCA
K BBIABJICHUIO ITPOABJICHHOCTU BTOPHWYHLIX OPCOJIOB
pacCcedaHuA Ha JTHEBHOM ITOBEPXHOCTU, I/I,Z[CHTI/I(I)I/IKH.—
MM 2KEJIE3a B ITOYBAX, B YaCTHOCTMH.

HawnbGoiee onaronpusTHBIE YCIIOBUS 11T 00pa3o-
BaHUsI BTOPUYHBIX HAJIOXKEHHBIX OPEOJIOB PaCCesTHUS
BO3HMKAIOT ITPY I'MITEPIeHHBIX U3MEHEHUSIX ITOJIMMe-
TAUTMYECKUX MECTOPOXKIECHUI. BTOprYHbIE HATOXEH-
HBIE OPEOJIbI PACCESTHUS PYIHBIX MECTOPOXKICHUM CITO-
COGHBI TIPOSIBIISITHCS TIPU JII000M MOIITHOCTH PHIXJIBIX
omioxeHuit (MusieB, 1988). B 30He runepreHesa xe-
JIe30 MPEICTaBICHO HANOOJTBIITNM KOJTITIECTBOM MIUHE -
panos (3oHH, 1982).

[71aBHBIMU MCTOYHMKAMM HaKOIUIEHUS Keje3a B
MOYBax SIBJISIIOTCS NMEPBUYHbIE MUHEPAJIBI TTOUBOOO-
pasylolux rnopoj. B HUx xene30 HaXoAUTCs B 3aKHC-
HbIX, OKUCHBIX U TMAPOOKHCHBIX coeMUHEHUsIX. B pe-
3yJIbTaTe BbIBETPUBAHUS U TTIOUBOOOPA30BAHNS XKEIE30
U3 HUX BBICBOOOXIAETCS U NTEPEXOAUT KaK B KOJJIOU-
JaJIbHbIC OKUCHBIC, 3aKMCHBIC U TUAPOOKHNCHBIE CO-
eIUHEeHUsI, TaK 1 0COOEHHO BO BTOPUYHBIC (IJIMHU-
cThie) MuHepasbl. 13 amopdHOro xee3a, MosiBIsIO-
1erocsl B pesyjbTaTe pa3pylleHUs MEepPBUYHBIX U
BTOPUYHBIX MUHEPAJIOB, 00Opa3yloTcsl TaKrue OKUC-
Hbl€ U TMIPOOKUCHbICE MUHEPAJIbI, KaK TeMaTuT, Te-
TUT, MarreMuT U ap. [Mapookuchk xene3a MoxeT 00-
pa30BbIBaTh C OPraHMYECKUMM KHUCIOTaMU TTONBMXK-
Hble (hOPMbI KOMIUIEKCHBIX COETUHEHUI, CITOCOOHBIX
MepeMeIIaThcs Mo MpoduIio IoYBkl. B mouBax okcu-
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50°42.60'

50°40.80"+

B: Fe?* G: Fe*/Fe?*

118°2.40"

[

118°4.20" 118°6.00"

KonTyp pucyHka 4: npearnonaraeMasi cxeMa pacrpeneieHUs] THAPOTePMaTbHO-U3MEHEHHBIX MTOPO],

IPOAYKTOB M€TacoMaTo3a U rMIepreHesa Ha HCpCHCKTPIBHOﬁ rutomaau TanmaH

Puc. 3. IlceBmo-uBetHoit RGB kKommosut 1o pesyiabraraM MeTona oTHolreHust kaHajaoB WorldView-2 (R: (b4 + b2)/b3, G:

(b3*b4)/(b2*1000), B: (b6 + b8)/b7).

JIbl U TUAPOKCHUIBI 3KeJie3a pa3indyarTcs TEPMOIUHA -
MUYECKOI CTaOMJILHOCTBIO: (DEppUTUIPUT, (PepOoK-
CHUTHUT, JIESNUAOKPOKUT U TeTUT. DeppUruapur siBJIsieTCst
MpeNIIeCTBEHHUKOM IPYruX, OoJjiee YCTOMYMBBIX
(ruap)OKCHUIOB XKeie3a, B IIEPBYIO OYepenb, TeMaTuTa
u returta. K TepMogmHaMIecK HECTAOMIIBHBIM OT-
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HOCST BCE TMAPOKCHUIBLI, KpOME TeTUTa, CBUIETEIIb-
CTBYIOIIME 00 UIYIEM B HACTOSIIIIEE BPEMSI OKCUIO-
reHese xenesza. C TeueHUEeM BpeMeHU (DepOKCUTHUT
MOXKET CITOHTAaHHO IIEPEXOIUTh B TETUT, a (heppUTru -
pUT — B TeMaTuT Wwin retuT. Cpeay OKCUIOB Kejae3a
HauboJiee CTaOMIBHBIN U pacIipoOCTPpaHSHHBIN MIHE-
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paJl — TeMATUT; MAaTHETUT U MarrTeMUT MeHee YCTOM-
yuBsl (30HH, 1982; Bogsguuukuii, 2010).

B ycinoBusix cpenHe-HU3KOTOpPHOro peibeda u
pe3Ko KOHTHMHEHTAJBHOTO KiIMMara oOpa3oBaHUe
BTOPUYHBIX OCTAaTOYHBIX OPEOJIOB PACCEeSTHUS CBA3a-
HO C TIpolleccaMM THIIepreHe3a, YTO COOTBETCTBYET
30HE aKTUBHOTO BJIaro- U MaccoobMena BemecTBa
(Musnsies, 1988).

B cooTBeTCTBHMU C M3JIOKEHHBIM, IOMCKOBOI 3Ha-
YUMOCTBIO IIJIs1 (hUKCAITM 00JIaCTH THUIIepreHe3a 0y-
IIeT BBISIBIICHUE CIIEKTPaIbHO aHOMAJIUM COOTBECT-
BYIOIIIee XKeJITO-3eJIeHOMY IIBeTy (TpeyronbHuK RGB
Fe3*/Fe**, puc. 3). Ha ncesno-usetHoMm RGB kom-
rmo3urte (puc. 3) IMpeAcTaBIeHbI IBE CITEKTpaJbHBIC
AHOMAJIUM C KEJITO-3eJIEHBIM OTTEHKOM, KOTOpBIE,
BO3MOKHO, COOTBETCBYIOT TUTIEPTeHHBIM JINTOXUMU -
yeckuM aHoManusMm. C yyeTom (usuko-reorpadu-
YeCKMX YCJIIOBUI 1 MacIITaboM BEISIBJICHHOM aHOMa-
JIMM HAaOOJBIINI MHTEPEC TPENCTaBISET CIIEKTPaTh-
Hasl aHOMAaJUS B IOKHOM YacTW TIPEICTaBICHHOTO
n300paxkeHusl, B IIpeesiax MpUBOA0Pa3aeIbHOTO IO-
JIOTOrO I0KHOTO CKJIOHA T. TajqMaH, CBUIETEIbCTBY-
I0111as O HAJIMYMU MPOLIECCOB OKUCICHUSI.

IMpakTmuecku Bech TiceBmo-1BeTHOM RGB KoM-
IO3UT IPEACTBIEH B KpaCHO-(GUOJIETOBLIX OTTEHKAX.
C TOYKHM 3peHMs] XMMU3Ma — 3T0 cBobonHble Fe3' u
Fe?*. Fe?' jnerko mepexoouT B MOHHBLIE PaCTBOPHI
IIPUPOIHBIX BOJ, CIIOCOOHBI IIepeMelaThCs Ha gaje-
KHE PACCTOSIHUS M He 00pa3yloT KOMILIEKCHBIE MO-
Hbl. Fe3™ o6pasyer TpyaHOpacTBOPUMBIE TAPOIN30-
BaHHBIE U CJIOXHBIE KOMIUIEKCHbIE COeAUHEHMS.

J1s1 3aBepKM MOJIy4eHHBIX pe3yIbTaTOB 110 00pa-
00TaHHOMY KOCMMYECKIIMY CHUMKY IIpUBJICYEHBI Ma-
Tepuanbl U3 oT4eToB Pocreondonna (AcMombspos,
2015; Kanamuaukos, 2019; Hazapos, 2017). K coxa-
JICHUIO, C pe3yAbTaTaMU FreOXMMUYECKUX padoT (Kap-
TorpaduyecKUMU MaTepuajaMu) I10 mjolnaau Tai-
MaH He yJIaJIoOCh CPaBHUTH B CBSI3U C TpUPOM “KOM-
Mepueckasli TaiiHa”, HO TeM He MeHee, IOJIyuyeH
YIOBJIETBOPUTEIbHBIN PE3YIbTAT IO CPABHEHUIO CO
CXEMaTUYECKOM TeOJIOTUYECKOU KapTOM IoLiaau
Tanman. BeiOpaHHOMY y4acTKy MO KOCMHUYECKOMY
CHUMKY, C COOTBETCTBYIOIIEH CIIEKTPaIbHOII aHOMAa-
JIneil, COOTBETCTBYET YYAaCTOK C BBISIBACHHBIMU MU~
HepaJIu30BaHHBIMU 30HAMHM, BCKPBITHIMU KaHaBaMU
¥ CKBaXXnHaMu (puc. 4).

CoracHo TIojydeHHOMY IiceBao-1BeTHoMy RGB
KOMIIO3UTY U CJIeIysl JIOTUKE paclipeaesieHUsI dJeMeH-
Ta-MHANKATOpa XKeje3a, MepCIeKTUBHBIN YJacTOK SIB-
JIIeTCsl IIOAKOBOOOpa3HOil CTpyKTypoii (puc. 4).
IlepcneKTUBHOCTH BEHIOPAHHOTO yY4acTKa TaKXKe 00y-
CJIOBJIeHa HAJIMIMEM pa3jioMa ¢ BTOPOCTEIIEHHBIMH
pa3pbIBaMU M OIEPSIONIMMHU TPEIIMHAMU, KOTOPHIE
00pa3yoT TEKTOHUYECKH OcIadJIeHHBIE 30HBI, TIepe-
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ceKalollye IMpOosIBIeHNEe, UTPAIOIINE BAXHYIO PYIO-
KOHTPOJIVPYIOIIYIO POJib.

BrisiBlieHHas1 crieKTpajibHasi aHOMaJIusl TTPOCTpaH-
CTBEHHO HE COBCEM COIJIacyeTCsl C MUHEepaIu30BaH-
HBIMU 30HAMU, TaK Kak ITOJIOroNaaalomue MUHepa-
JIN30BaHHBIC 30HBI PacIoyiarafoTcs Ha TIyOMHAX OT
30 mo 320 MeTpOB OT THEBHOI ITOBEPXHOCTU, HO CO-
OTBETCBYET IIPENITojlaTaéMBIM OpPEOoJIaM PacCesTHUsI
MMPOIYKTOB MeTacoMaTo3a M TUIepreHesa.

ComtacHo (hOHIOBBIM MaTepuasiaM (ACMOIBSIPOB,
2015; Kanamnukos, 2019; Hazapos, 2017) Ha mo-
BEPXHOCTU MMHepaau3alus TpeacTaBieHa NIMHU-
CTBIMU JIMMOHUTU3UPOBAHHBIMU KOPaMU BbIBETPU-
BaHUS C BbILIEJOUYEHHBIMU CYJIb(pUIaMu, KoTopas Ha
obpaboranHoM cHuMKe WorldView-2 npencraBieHa
B LIBETOBOM raMMe B XKEJIThIX, 3€JIEHO-KEIThIX OTTEH-
Kax. BckpbITble KaHaBbl HA 00PabOTaHHOM KOCMUYE-
ckoM cHuMke WorldView-2 Takke mpencTtaBieHBI B
2KEJITBIX, 3€JICHO-2KEJITbIX OTTECHKAaX, TaK KakK BCKPbI-
BaIOT 30HY OoKucieHus pya. [1o moiryyeHHOMY CHUM-
Ky BUIHBI MIPOBEACHHBIC paHEC T€COXMMHNYECCKUE pa-
0OTBHI MO BTOPUYHBLIM opeosiaM paccessHusl. OpueH-
TUPOBKa Mpoduiieit BBiopaHa HAa OCHOBAaHUU aHAJIU3a
re0JI0ro-CTPyKTYpPHOIO MOJI0XEeHUsI Hauboliee Tep-
CMEKTUBHBIX YYaCTKOB IMPOCTUPAHUSI YCTAHOBJIEH-
HBIX U MPEAIosaraeMblX TEKTOHUUYECKUX HApYILIEHU,
YTO TaKXe J0Ka3bIBaeT MPEMIOKEHHYIO METOAUKY IO
BBISIBJIEHUIO CIIEKTPAIbHBIX aHOMAJIMiA, COOTBETCBYIO-
LIMX TUTIEPTEHHBIM JIMTOXUMUYECKUM aHOMAJTUSIM.

SAKJIIOYEHHME

[MTomyyeHHBIE pe3ynbTaThl IIO3BOJISIIOT paccMmar-
pUBaTh CHEKTPaJbHbIE aHOMAJIMMU 30H, MapKUPYIO-
IIMX OKOJIOPYIHbIE M3MEHEHUS ITOPOI, B KAYECTBE
WHANKAaTOpa IJIsI 000CHOBAHMS BHIOOpPA YUYACTKOB JIe-
TaJbHBIX TIOMCKOBBIX MCCIEAOBAaHMI B IIpeaeaax mep-
CIIEKTUBHBIX TJIOLIAICH.

Hcnonp3oBaHne NpemToKeHHOW METOOVUKH IS
pa3GpaKOBKM CYIIECTBYIOIIEH 6a3bl BTOPUYHBIX T€0-
XUMHMYECKHX OPEOJIOB TTO3BOJIUT:

— pPaHXHUPOBATh IO NEPCHEKTUBHOCTHU ITOCTAHOB-
KU Te0JIOro-pa3BeOYHbIX paboT;

— MIPOBECTU NEPEOLEHKY psiaa PYyAOIIPOSIBICHUNI 1
TFEOXUMUUYECKUX aHOMAJIMii, KOTOpBIE TPEeOYIOT dajlb-
HEWIIero N3y4eHusl.

IMpumeHeHHBbIIT MeTon 00padboTku naHHbBIX World-
View-2 OymeT cnocoOCTBOBaTh CYILIECTBEHHOMY CHU-
KEHUIO ceOeCTOMMOCTH PabOT IIPU IMOMCKAX CKPBITOTO
30JI0TO-TIOJIMMETAIUIMYECKOTO OpPYIEHEHUSI B YCIIO-
BUSIX OJIM3IIOBEPXHOCTHOIO 3aJIeTaHUSI PYIHBIX TEJl.
st Poccuu ¢ ee OOIIMPHBIMHA U TPYOIHOOOCTYIIHBI-
MU TEPPUTOPUSIMU MaHHBIE KOCMHYECKON ChEMKU
BBICOKOTO pa3pellieHMs SIBIISIIOTCS HE TOJIbKO O0BeK-
TUBHBIM (DAKTOPOM, OTPaAKAIOIIUM TEKYIIIEe COCTOSI -
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Puc. 4. Ipeanonaraemasi cxema pacnpeieaeHus THIPOTepMaIbHO-U3MEHEHHBIX TTOPO, TPOAYKTOB METACOMATO3a U TUIIepre-
He3a Ha MepCreKTUBHOM Tuioany TasmMaH.

HME€ Y U3MEHEHMS NPUPOMHOM Cpedbl, HO U CIIy>KaT BJIATOJAPHOCTHU

NPEKPACHBIM MH(MOPMAIIMOHHBIM MaTepuaioM s ABTOpBI  BBIPAXAIOT OJIATONAPHOCTb KOMITAHUH
TEMATUYECCKOUN O6pa6OTKI/I CHMUMKOB C UCIIOJIb30Ba- PROXIMA (Www~gisproxima_ru) 3a TIpeaoCcTaBJIEeHHbIE
HHEM COBPEMEHHBIX METOIOB U TEXHOJOTUIA. uzobpaxeHust WorldView-2.

NCCIEOOBAHUME 3EMJIM N3 KOCMOCA Ne 5 2023
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Identification of Zones of Hydrothermally Altered Rocks Using WorldView-2 Data
at the Talman Site (Talmanskaya Area, South-Eastern Transbaikal, Russia)

V. T. Ishmukhametoval, I. O. Nafigin!, S. A. Ustinov', D. S. Lapaev!, V. A. Minaev!, and V. A. Petrov!

!Federal State Budgetary Institution of Science Institute of Geology of Ore Deposits, Petrography,
Mineralogy and Geochemistry of the Russian Academy of Sciences (IGEM RAS), Moscow, Russia

The work is aimed at the practical application of satellite imagery data for the selection of promising areas for
geological exploration in conditions of medium-low mountain relief and a sharply continental climate. The
results of processing and analysis of WorldView-2 data within the Talmanskaya area are presented in order to
identify zones of hydrothermal-metasomatic changes in rocks that are promising for the identification of
gold-polymetallic mineralization. The choice of the study area is due to sufficient geological knowledge and
the absence of technogenic formations that affect the result of processing satellite imagery materials. To in-
crease the spectral information content of the WorldView-2 data, the spectral channel ratio method was used,
as a result of which a pseudo-color RGB composite was created that displays the spectral characteristics of
objects on the Earth’s day surface, in particular, minerals of the oxide/hydroxide group containing transition-

al iron ions (Fe?" and Fe?*/Fe?"). Comparison of the results of processing satellite data along with geological
information made it possible to identify spectral anomalies as indicators of the presence of near-ore changes,
which are an important search criterion for hydrothermal deposits.

Keywords: WorldView-2, spectral analysis, mineralogical index, hydrothermal alteration of rocks
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