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AKTyanbHOCTb. Pacluviperiie MUHepabHO-CbipbeBOVi Oasbl AEVICTBYIOLMX rOPHOLOOLIBAIOLUMX MPEANPUSTI TPebyeT COBPEMEHHbIX
OAXO0A0B B M3y4eH CONpenesbHbIX naotyagen. OfHUM 13 Takux COBPEMEHHbIX METOAOB B U3YHEHM M/IOLLAAEN SBASETCS UCMO/b30-
BaHue COBPEMEHHbIX CIEKTPO30HATbHbIX KOCMUYECKMX CHUMKOB B LIENISIX BbIAENEHNS MOTEHLMATbHO PYAOHOCHBIX MIOLLaAeN Ha OCHO-
BE CTPYKTYPHO-BELUECTBEHHOO AELLMGBPUPOBAHUS.

OcHoBHas Liefb VICCIIe0BaHMS 3aKii04anace B pa3paboTke KpUTePUEB IMUTEPMabHOIO 30/10TO-CEPEOPIHOrO OPYAEHEHNS B rpese-
n1ax OXOTCKO-YyKOTCKOro ByIKaHM4eCKOro rosica Ha 0CHOBE MaTepuanoB AMUCTaHLMOHHbIX CbEMOK.

O6beKkTaMy UCCIEQ0BAHMS MOCTYXWN U3BECTHBIE PY/IHbIE TaKCOHbI 0r0-BOCTOYHOO (hAIaHra YibMHCKONM MUHEPareHn4eckom 30Hbl
OXOTCKO-YyKOTCKOro By/IKaHNYECKOro nosca.

MeTopabl: 06paboTKa, CNEKTPasbHbIN aHa3 Y [ELINGPUPOBAHIE COBPEMEHHBIX CNEKTPO30HAbHBIX KOCMUYECKUX CHUMKOB Landsat,
ASter v CHUMKOB BbICOKOIo MPOCTPaHCTBEHHOro paspelenus lkonos, WorldView, QuickBird.

Pe3ynbTartbl. PazpaboTaHbl pervoHanbHble, I0KabHble 1 eTallbHble KpUTepMn Au-Ag opyLaeHeHus Ha MPMMEpe OfHOIO 13 y4acTKoB
YIIbMHCKOM MUHEPAreHN4ECKOM 30HbI. CTPYKTYPHbIMU KDUTEPHUAMU PEMVIOHATIbHOIO YPOBHS SIBAISIIOTCS y4acTKu MepecedeHms pa3HoHa-
MPaBIEeHHbIX PAa3PbIBHBIX HAPYLLIEHIV BO BIOXEHHbIX CONOAYMHEHHBIX KObLEBbIX CTPYKTypax aAvameTpom ot 20 4o 90 kM. CTpyKTypHO-
BELLIECTBEHHbIE KDUTEPMI JIOKATIbHOTO YPOBHS = 00/1aCTV CONPSXEHNS CUCTEM BIIOXEHHbIX COMOAYMHEHHBIX KOMbLIEBbIX CTPYKTYP pa3-
mMepom oT 140 10 KM € 30HaMu pa3BUTHS Fe-0KUCHBIX MHAEKCOB. K CTPYKTYPHO-BELLECTBEHHbIM KPUTEPUSAM [I€TalbHOIO YPOBHS OTHECE-
Hbl Masible KObLIeBbIE CTPYKTYPbI, BbIMOTHEHHBIE TENAMIM BTOPUYHBIX KBAPLIUTOB PA3INYHBIX MUHEPASTbHBIX ACCOLMALIM, CONPAXEHHbIE
C 30HaMu Pa3BUTUSA Fe-OKUCHbIX MHIEKCOB, BHYTPU y4acTKOB MPOMMANTOBOIO TUNa U3MEHeHI. Ha 0CHOBE BbiSiBIIEHHbIX 0COBEHHOCTEN
CTpoeHus pyaHoro nons CBETIOe, flaH MPOrHo3 0 NePCeKTUBHOCTY KOXHOIO U I0ro-BOCTOYHOrO (hfiaHra Ha BbiSBIIeHME 30710T0-Ccepebps-
HOro 3N1TepMasbHOro opyneHeHus. MpeanoxeHa nepapxmyeckas ANCTaHUMOHHAs MPOrHO3HO-MOVMCKOBAs MOAESb ITUTePMalbHbIX Au-
Ag MECTOPOXAEHMI.

Knio4eBble cnoBa:
OxoTCcKO-YyKOTCKIMM BYIKAHWHECKMV NOSC, KOCMOMATEPUabl, KOCMOCTPYKTYPHbIE MOZENH,
BTOPUYHbIE KBAPLMTBI, IMATePMasibHbIe 30/10T0-CEPEOPSHBIE MECTOPOXAEHMS.

BeepeHune HeHa aHne3n0asaabTaMu, aHIe3UTaMu, Ty(aMu 1 Ja-

Ilocennee mecsaTHIeTHE B IPAKTUKE [e0IOT0-pagee- ~ BaMI CPEJHErO COCTaBa, PUONIUTAMU, AallUTaMM, UI-

JIOYHBIX PabOT CTAJIM IMUPOKO IPUMEHATHCS MaTepua-
JIBL MYJIbTHCIIEKTPAIBHBIX KOCMUYECKIX CHIMKOB., X
HCII0/Ib30BAHME BeChMA AKTYAIBHO KaK Ha MAJION3yYeH-
HBIX IUTOINAJAX, TAK ¥ B IpejeaX M3BECTHHIX TOPHO-
PYAHBIX PaiOHOB. AHAMN3 MYJIbTHUCIEKTPAIbHBIX
cuuMKoB Aster u Landsat mo3BoJiser He TOJBKO BBISAB-
JIATH CTPYKTYPHbIE 0COOEHHOCTHY TePPUTOPHIA, HO U Kap-
THPOBATH METACOMATHYECKH M3MeHEHHbIe I'OpPHbIe II0-
POJIBI PABJIMYHOI0 MUHEPAJIBHOTO cocTaBa [1-12].

B MuHepareHnYecKOM OTHOIIEHHH PYAHOE II0JIe
CaertJi0e pasMeI[aeTcs B I0r0-3amafHol YacTu Y IbIH-
ckoro mporuba Oxorckoit vactTu OUBII u mpuypoueHo
K y4acTKy mepeceueHus [[i01b0aKUHCKOTO JU3BIOHK-
tuBa ¢ AnanuHauHCKUM 1 OHeMHMHCKUM. B cTpyx-
TYPHOM ILIAHE PYIHOE II0JIe MPUYPOUEHO K KaIbIepe
IpoceTaHusa pasMepoM 0KoJi0 30 KM, KOTopas BBIIIOJI-
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HuMOputramu. CTpaTHQHUINPOBAHHBIN BYJIKAHOTEH-
HBI MaTepuaj IPOPBaH INTOKAMU U JaiikaMu aHje-
310as3ajbTOB M TI'PAaHOAMOPHUT-TIOPGUPOB. B cocraBe
PYZHOTO TIOJIA BBIIEIAETCSA YEThIPE PYTHBIX yUaCTKA:
Jlropmuna, Tamapa, Enena, Jlapuca. Au-Ag opynere-
HUe TPOCTPAHCTBEHHO acCOMMUUPOBAHO C TeJaMU BTO-
PUYHBIX KBapIIUTOB, B COCTABE KOTOPHIX PA3JUUAIOT
MOHOKBApI[eBbIe, KBApPI[-aJIYHUTOBBIE W KBapIl-TH-
IPOCTIOAUCTO-TINHUCTEIE MWHEpalbHbIe (amuu
[13, 14]. B mocTpyaHyio cTaauio B 30He TUIEpreHe3a
T0J] IeHCTBMEM METEOPHBIX BOJ IIPOUCXOIMIO0 UHTEH-
CUBHOE OKWCJIEHVE TIEPBUUHBIX CYJIb(OUT0B U HOBOOO-
pasoBaHue JuMOHMTA U fposuta [13, 14]. Takoit tun
MEeCTOPOXKIEHUN B OT€UECTBEHHOH JIUTEPaType HA3hI-
BAIOT «KHUCJIOTHO-CYJIbGaTHbIM» [14—-17], a B aHTI0A-
3b1uHOi — «high sulfidation» [18-20].
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MeTtopuka

B ocHOBY mcciefoBaHUIN MOJOKEHBI MaTepHAJBI
MYJIbTUCIEKTPATbHBIX KOCMUUECKUX CHEMOK HU3KO-
TO ¥ CPeJHEr0 MPocTpaHcTBeHHOTo paspertenus (Mo-
dis, Landsat, Aster), a Take BBHICOKOrO IIPOCTpAaH-
crBerHoro pasperrenus (Ikonos, WorldView-1, Worl-
dView-2, QuickBird). C 1mensio cosmanus nud)poBbIX
MojeJieil pefbeda UCIONb30BAaHEI MATEPUAJIBI Pajap-
HbIX ¢heMOK — SRTM u AsterGDEM.

Obmas MeTogWKA WCCIEJOBAHME KOCMOMAaTepHa-
JIOB BKJII0UAJa B ce0s II0C/Ie0BaTeIbHO CJIeIYIOIINe
ATaIbl: TIOATOTOBKA, 00pab0TKa, aHAIN3 U Aemu(pu-
poBanue [21, 22]. [Ipu aTOM pemIajuch CaeIYIOIINe
3ajavmn:

+  T0A00p MCXOMHBIX KOCMUUECKUX JAHHBIX Pasjiud-

HBIX CUCTEM;

*  yayullleHue, KJIacCU(PUKAINI PACTPOBBIX 1300pa-

JKEeHUT U UX Jemu(pupoBaHue;

+  CO3JaHWE CIEKTPO30HAJBHOTO M300pa’KeHUsA u3

MOHOKAHAJbHBIX PACTPOB 1 eT0 00padoTKa;

+ memu(pUpoBaHUE BCETO KOMILIEKCA CHHTE3MPO-

BaHHBIX M300PaKeHUN C BHIEJICHUEM JIMHEHHBIX

1 KOJIBIIEBBIX (IYTOBBIX) CTPYKTYP M APYTUX 0CO-

OEHHOCTEH reoIOTMYECKOT0 CTPOCHN;

+  pacyueT CHEKTPaJbHBIX MHIEKCOB [0 MaTepuajaM

Landsat u Aster;

*  KOpPensIMOHHbIN aHaI13 MHOTOKAHAMBHBIX 130-

Opa:KeHu MEeTOIOM IJIABHBIX KOMIIOHEHT;

*  CIIEKTpPAJbHBIN aHAJIN3 MHOTO30HAJILHOTO 1300pa-

JKeHUA MaTepuaioB Aster;

+ UHTepIperanus IIOJYyYeHHbIX MaTepPHalOB U CO-

CTaBJIEHIE CXeM JenTn(GPUPOBAHNS.

MonyueHHble pe3ynbTaThbl U UX 06CyXaeHe

Ilonyuensl pasHOYPOBHEBBIE MeEPAPXUUECKIE
CTPYKTYPHO-BEIIlECTBEHHBIE MO/ DErMOHAIBLHOTO
(bparmenT YIbWMHCKOM MWHEpPATeHUUYECKOW B30HBI
OYBII), nokansHOTO (Y eHMUHCKUT PYAHO-POCCHITHOMN
ys3eJ) u JeTanbHoro (pymgHoe mose CeeTJioe) mIaHa.

KocMocTpyKTypHAs MOJIesIb PETHMOHATBHOTO YPOB-
HA reHepaamsanuu (puc. 1) mocTpoeHa Ha OCHOBE
CTPYKTYPHOro AemudpupoBaHUA MaTepuaioB Lan-
dsat, Modis u ompejensercsa CCTEMAMH BJIOKEHHBIX
(TesleCKOTTMPOBAHHOTO THIA) KOJBIEBBIX CTPYKTYP
muamerpoM oT 20 10 90 KM, IPUYPOUEHHBIX K YUACT-
KaM TepeceueHus DPasHOOPMEHTHPOBAHHBIX DPETHO-
HaJbHBIX Pa3pPBIBHBIX HapyuieHui. [logo0HbIe cucTe-
MBI BJIOJKEHHBIX KOHIIEHTPHYECKUX CTPYKTYD OTpa-
JKAIOT MYJIbCAIIMOHHOE Pa3BUTHE TIYOMHHBIX dHepre-
THYECKMX 0UarOB, KOTODPBIE MPOSBJISIOTCS B 3€MHOI
KOpe B BUJle MAHTUNHBIX TUATIMPOB, BHYTPUKOPOBBIX
MarMaTU4ecKuxX KaMep, MHOTOYPOBHEBHIX BYJIKAHO-
IJTYTOHMYECKUX KOMILJIEKCOB, & TaK)Ke apeaJbl UX pa-
3BUTUA U BIUAHUA [23-25].

CospmanHas MOZeIb PETMOHAJIBHOTO YPOBHS TeHe-
panus3anuy 1ro-BOCTOYHOTO (piaHTa YIBUHCKOW MU-
HepareHnuecKoi 30HBI OKA3hIBAET, UTO BCe M3BECT-
HBIE B ee IpejieJiaX PYJIHO-POCCHITTHBIE PAOHBI U PY/I-
HBIE YBJIBI BBIIEIAIOTCA COBOKYIHOCTBIO KOJBIIEBBIX
(ZyroBBIX) M JTUHEHHBIX CTPYKTYD, YTO ZA€T OCHOBA-

HUe pacCMaTPUBATh X B KAUECTBE CTPYKTYPHBIX KPH-
TepPHEeB COOTBETCTBYIOMINX PYIHBIX TaKCOHOB. Ciemy-
eT TIOJYEePKHYTh, UTO B Y eHMUHCKOM PYIHO-POCCHII-
HOM y3JIe, BRJIoUaomeM pyaHoe moae CBerioe, faH-
HBIE CTPYKTYPHI TIPOSBJIEHBI B HAMOOJBIIEH CTETeHN
(puc. 1). B cBA3H ¢ 9TUM TaHHAA CHCTEMA TEJECKOIIH-
POBAHHBIX KOJIBLIEBLIX CTPYKTYP ObLIa M3yueHa B 00-
Jiee JIeTaIbHOM MaciiTabe Ha JJOKAJIbHOM YPOBHE.

Il1s mocTpoeHus Mofenu pynHoro moas CeeTioe
JIOKAJIbHOTO YPOBHS MCIIOJIH30BAHO CTPYKTYPHO-BE-
IIeCTBEHHOE TeIn(pPUPOBAHIE MATEPHAJIOB MYIbTHC"
MeKTPaNbHBIX KOCMUYecKuX cheMok Landsat ETM+,
Landsat 8 u coszanHO#l 0 MaTepuagaM pPajapHBIX
creMoKk SRTM u AsterGDEM nudposoit Mozenn pe-
nbeda (puc. 2).

OCHOBHBIMHU 2JIeMEHTaMHU 3TOH MOJeNN, NMEeIOI-
MU BajKHOE IPOTHO3HO-TIOMCKOBOE 3HAUEHWEe, SABIIA-
10TCS: KOJIBIIEBBIE U JYTOBBIE CTPYKTYPBI BTOPOTO II0-
pagka gumamerpom or 1 mo 10 kM, oTpakarliie B
[epBYI0 OuYepegb 0COOEHHOCTH MOP(OJOTUU U BHY-
TPeHHee CTPOeHIE MaTe0BYIKAHNUECKUX alapaTos;
JIUHEAMEHTHI, TPACCUPYIOIUe OTAeIbHbIE TeKTOHUYE-
CKUe HapYIIeHUs; CeBePO-3aTaiHasd 30Ha, IPOIBJIEH-
Hasg KOHTPACTHBIMYU N3MEHEeHUAMY UHAEKCOB OKCH/I0B
JKesesa, (puKcCUpyIIUXca B Marepuasax Landsat.
HuskuMu KOHIEHTPAUAMU UHIEKCOB OKCHUIOB JKe-
J1e3a BBIJIENIAIOTCSA YIACTKY IIPe00JIaialoIero pacipo-
CTpaHeHUS KUCJIBIX BYJIKAHUUECKHUX TOPOJ YPAKCKOM
CBUTHI, 3aTPOHYTHIX MpPOIlECCAMM APTUIIUBAIINH.
A TIOBBINIIEHHBIE TOKA3ATEIM STUX UH/EKCOB CBA3AHbI
¢ 30HAMM T'HIEepreHHOW JuMoHuTH3anuu. IIpencra-
BJISIETCS, UTO HanboJIee MePCIeKTUBHBIMY HA BBISBIIE-
Hue Au-Ag opyseHeHUA OYAYT yYacTKU, HAXOIAIIH-
ecs B TIpeJieJiax CeBepO-3aTafHO 30HbL, BHYTPH KOJIb-
TIEBBIX CTPYKTYP 2-TO TOPAAKA, COUETAIOIIUXCH C Y3~
JIaMU TIePeceueHus PasHOOPUEHTHPOBAHHBIX JIMHEa-
MEHTOB ¥ 30HAMM ITOBBHIIIIEHHBIX 3HAUEHUN UHIEKCOB
OKCH/JIOB JKeJiesa.

JaHHBIM KDPHUTEPUAM COOTBETCTBYIOT HECKOJIBLKO
VoKe M3BECTHBIX PYAOHOCHBIX yuacTKoB — CBeturoe (1),
fAronka (2), Konka (3), Komopamo (4). Cpenu HUX 10
MacuITabaM 1 HHTEHCHBHOCTH Pa3BUTHSA OKCHIOB JKe-
Je3a Beijensgercsa CBeTIMHCKA IJIONAb, UTO U OIIpe-
IeJIVLIO ee BEIOOD B KauecTBe 00'beKTa 6oJree [eTaabHO-
T'0 UCCIe0BAHNUA.

VYcTaHoOBIEHHBIE 3aKOHOMEPHOCTH TPOSABICHUSA
OTpeJeNUBIINXCA DPYAHBIX TOJEH B Marepuanax
MYJIbTHCIEKTPANbHBIX U PAJaPHBIX KOCMUYECKUX HC-
CJIeIOBAHUI BTOT0 YPOBHA TI'eHEPATU3AIUU CJIEIyeT
MCII0JIb30BATh B KAauecTBe JIOKANbHBIX CTPYKTYPHO-
BEIIeCTBEHHBIX KpuTepueB Au-Ag pyJHBIX MOJIEH.

B pesybTaTe BHIMOJTHEHHBIX UCCIENOBAHNIN MY Ib-
TUCIEKTPATbHBIX MaTePUAIOB KOCMUYECKUX CUCTEM
Aster u peranpHBIX MarepuajioB cucteMm Ikonos,
WorldView, QuickBird mosyuena geranpHas cxema
pyzauoro moas Csersioe (puc. 3). [aBHBIMEU ee -
eMEeHTaMU ABJIAI0TCS: KOJIbIEBbIe CTPYKTYPHI BTOPOTO
7 TPeThero MOPSAAKOB, PasHOHATPABIEHHBIE JIMHEA-
MEHTHI, Pa3JUUHBIE IT0 COCTABY METACOMATUTHI, 30HBI
PasBUTHUSA JUMOHUTH3AIAI.
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Puc. 1. K)zo0-60cmoyHulil prane Yavurckoil munepazernuieckoil 301l Oxomcko-dyrxomcerkoeo synkanuieckozo nosca (OYBII ). OcrogHbie kocmo-
2eoni0zuteckue cmpykmypol: 1 — Kozbyesvie cCmpyKmypsl nepeozo nopadka; 2 — paspvi6Hbie HApYweHua, 3—8 — pyoHbvle Makcorvl (10
«Kapma munepazenuyeckozo pailonuposarus Xabaposckozo kpasy, A.D. Bacvkun u dp., 2006 ): 3 — cpednue mecmopoxcdenus (1 — Kpa-
cusoe, 2 — Ceemaoe, 3 — Anmuikum, 4 — Jlap, 5 — Odapu, 6 — IIpubpesxcroe); 4 — manvie mecmoposxdenus; 5 — pydonpossienus; 6 — yua-
CMOK 0KAIbH020 0eULLPPUPOBAHLS KOCHOMAMePUaLos; 7 — pydro-poccointbie pationsl (1 — IOposckuil, 2 — Cpedneyavunckuil, 3 — Bepx-

Heyvurckull ); 8 — Yenmunckuil pyoHo-poccolnoill ysen

Fig. 1.

Southeastern flank of the Ulinsk mineragenic zone of Okhotsk-Chukotka volcanic belt (OCVB). The main cosmological structures: I are

the first order ring structures; 2 are the faults; 3-8 are the ore taxa (according to the «Map of mineragenic zoning of the Khabarovsk
kray», A.F.Vaskin et al., 2006 ): 3 are the medium deposits (1 — Krasivoe, 2 — Svetloe, 3 — Antykit, 4 — Dar, 5 — Odari, 6 — Pribrezhnoe);
4 are the small deposits; 5 are the occurrences; 6 is the area of local work on the interpretation data of remote sensing; 7 is the ore-placer
district (1 — Yurovsky, 2 — Sredneulinsky, 3 — Verkhneulinsky ); 8 are the Uenminsk ore-placer clusters

9JIeMeHTHI Te0JIOTHUECKOT0 CTPOCHMS PYAHOTO M0~
Jif IBHO BRIPAJKEHBI B MaTepuaiaXx KOCMUUECKUX Che-
MoK. Tak, moJo:KeHne TaJe0ByIKaHNUECKIX TI0CTPO-
€K 1 X OTJeIbHBIX DJIEMEHTOB — KAJIbJep IPOCeHAHNS
M KePJNOBBIX KAHAJOB, HPOSBJISAETCA AYTOBBIMU U
KOJBIEBBIMU  dJIeMEeHTaMHu  Jellu(ppUpOBAHUS
(puc. 3). Kosnbmesas cTpyKTypa BTOPOTO IOPAAKA I1-
ameTpoM 9,5 KM oTpaskaeT IPOCTPAHCTBEHHOE pasMe-
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IIeHNe ITaJe0BYIKAHNUECKOH IOCTPOHMKU CJIOXKHOTO
CTPOEHUd, a CTPYKTYPhI MEeHBIIIET0 JruaMeTpa YKAa3hl-
BAaIOT HA PasMeIleHue MOPOJ MKePI0BOH (haruu.
PasHOOpUEHTPOBAHHBIE PA3PLIBHBIE HAPYIIECHUSA
OTUETJIMBO IIPOABJIAIOTCA B MaTepuajJax KOCMHUUe-
CKHUX CheMOK. Cpeau 5STHX TeKTOHUYECKUX DJIEMEHTOB
mpeo0JIaaioT CeBePO-BOCTOUHBIE (IIPOJOJIBHEIE K 0Ce-
Boit wactu OYBII), ceBepo-samagubie, cyoMepuamo-
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Puc. 2. YVenmunckuil pyono-poccoinioil ysen. Cxema 0cHOBHBLX KOCMOzeos02ubeckKux cmpykmyp: 1 — ceeepo-3anadnas 30na; 2 — Koavlesvle
CMpyKmypsL nepeoeo nopaAdka; 3 — Koabyesbie CMPYKMypbl 6MOP020 NOPAIKA; 4 — paspvieHble HAPYULEHUA; 5 — YHACMKU BbICOKUX 3HAYe-
HUll MunepanvHozo underca «Okcudvl Hene3ar; 6 — nepcnekmugHble NIOWAdU U uX Homepa

Fig. 2.

The Uenminsk ore-placer cluster. Local scheme of main cosmogeological structures: 1 is the northwest zone; 2 are the first order ring

structures; 3 are the second order ring structures; 4 are the private faults; 5 are the sections of high values of the «Iron oxide» index;

6 are the forecast areas and their numbers

HaJbHBIe U CyOmupoTHLIe. CHEKTPaIbHBIN aHAINU3
MHOTO30HAJIBHBIX KocMuuecKux cHUMKOB ASTER mo-
3BOJIII BBIIENUTD U 3aKaPTUPOBAThH B IIpefesax ILIO-
AU TeJa MeTaCOMAaTUTOB — BTOPUUYHBIX KBApPIIUTOB
u tponunuToB. Cpesit BTOPUYHBIX KBAPIIUTOB PasJiu-
Yal0TCSI MOHOKBApIEBbIE, IPEHMYIIIECTBEHHO KBapII-
AJTYHUT-TJIXHUCTHIE U CYIIEeCTBEHHO KBapIl-TUIPOCJIIO-
JIucTeie. B cocTaBe mponuiInTOB IPeodIafanT XJI0pH-
TOBBIe pasHOBUAHOCTH (puc. 3). Popma Tenr MOHO-
KBapIeBbIX METACOMATUTOB 3HAUNTEIHHO OTINIAETCS
B IIEHTPAJIbHON 1 KPaeBbIX YACTAX PYAHOTO moJisd. Te-
JIa HeTIPaBUJIBHOH U €J1a00 BEITAHYTON (POPMBI XapaK-
TEPHHI I IeHTPaJbHON yacTu (MecTopokaeHud Jla-
puca, Enena), B To BpeMsa Kak [IJId KPaeBBIX dacTel

0oJiee XapaKTepHBI 00BEKTHI JIMHEHHOW MODP(HOJIOTUI
(mecroposkperus Jlrogvmaa, Tamapa). ComocraBie-
HUe TOJIYUYeHHBIX Pe3YIbTaTOB AeMu(PUPOBAHII Me-
TACOMATHUTOB C Pe3yJIbTaTaMu Ha3eMHBIX CheMOK [14],
BBITIOJHEHHBIX B EHTPAIBHON U CeBEPHOMN YacTAX IIa-
JIEOBYJIKQHUUECKOI IIOCTPONKY, IOKA3aJI0 BeChMa BhI-
COKyI0 cxonmmocThb. OfHAKO CJIeNyeT OTMETHUTH, UTO
BUUMbIE pa3MePhI TeJI MOHOKBAPIIEBBIX METACOMATH-
TOB, BBIIEIEHHBIX IO Pe3yJbTaTaM Jenru(pupoBa-
HUS, OKa3bIBAIOTCS 3aBBIIIIEHHBIME, UTO 00'BACHIETCS
HUSKUM U CPEJHUM IPOCTPAHCTBEHHBIM Da3pelleHu-
em matepuaynoB ASTER.

30HbI TUIIEPTeHHON TMMOHUTUBAIUN QUKCUPYIOT-
cd B MaTepuajax CIeKTPAJbHOTO aHAIN3a KOCMUUe-
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Puc. 3. Pyonoe none Ceemaoe. lemanvhas cxema (no mamepuanam dewudpuposarus Aster, Ikonos u dp.): 1-2 - ypakckas céuma: 1 — andesu-

Fig. 3.

6asanvmol, aHdesumot, 2 — uzHumbpumol, dayumol; 3 — ande3uda3anibmol XaAKAPUHCKOUL ceumyl; 4-6 — ypakckuil dayum-puoaumosbLi
Komnaexc: 4 — epanoduopum-nopdupst; 5 — puoaumet; 6 — dayumet; 7 — WMoKU ar0e3u0a3anvmos XaKapurckozo komniexca; 8—10 — me-
macomamuyeckue Kapyumol: 8 — MOHOK8apyesvie; 9 — npeunyuecmeeno Keapy-aiynum-saunucmote; 10 — keapy-eudpociioducmole;
11 - nponuaumsl; 12 - ysacmiu 3x30zerHoll aumorumusayuu; 13-14 konvyesvie cmpyxmypol: 13 — emopozo u 14 — mpemvezo nopsd-
K08; 15 — paspvlenvle napyutenud; 16 — yuacmru demanvroix padom (1 - Jwodmunra, 2 — Tamapa, 3 — Enena, 4 - Jlapuca)

The Svetloe ore field. Detailed cosmogeological scheme (based on the interpretation of Aster, Ikonos and others datas): 1-2 - Urakskaya
suite: 1 — andesites, andesibasalts, their lavas and tuffs; 2 — ignimbrites dacites, tuffs; 3 — andesibasalts of the khakarinsk suite;
4-6 - Uraksky dacite-rhyolite complex: 4 — granodiorite-porphyry; 5 — rhyolites; 6 — dacites; 7 — stocks of andesibasalts of the khaka-
rinsk complex; 8~10 — metasomatic silica: 8 — mono-quartz; 9 — quartz-alunite-clay; 10 — quartz-hydromica; 11 — propylites; 12 - areas
of intensive limonization; 13 — ring structures of the second order; 14 — third-order ring structures; 15 — faults; 16 — areas of detailed

work (1 — Lyudmila, 2 — Tamara, 3 - Elena, 4 — Larisa)

CKUX CHUMKOB Aster TOBBHINIEHHBIMU 3HAUEHUAMHU
napameTpoB — «iKenesnas nutana» (Gossan) u « Tpex-
BajieHTHOe Kene30» (Ferric Iron) u orpakaror yuact-
KU BO3MOXKHOT'O PA3BUTHS 30HBI OKMCJIEHUS HePBUY-
HBIX CYIbOUICOAEPIKAIIAX TIOPO,.

Wssecrunie yuactku Jloogmuna, Tamapa, Enena,
Jlapuca mpuypoUeHH K IeHTPAILHON U CeBePHON da-
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CTSAM ITaJI€0BYJIKAHMYECKOH cTPYKTYphl. Ha yuacTrax
OTUYETJIMBO IPOSABJICHEI TeJla METACOMATUTOB KBapIle-
BOT0 M KBApI-aJIYHUT-TIIMHUCTOTO COCTABOB B IIPO-
CTPAHCTBEHHOI aCCOI[UAINY C 30HAMYU MHTEHCUBHOTO
pasBUTHUA OKCHUJIOB Kenesa (puc. 3). Takum o6pasom,
BBISBJIEHHBIE CTPYKTYPHO-BEI[eCTBeHHbIE XapaKTepu-
CTUKY STUTEPMANbHBIX AU-Ag MECTOPOKACHUN Ku-
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Tabruya.  MHoeoyposHesas npozHO3HO-NOUCKOBAA MODelLb INUMEPMALbHbLY AU-Ag MecmopoxdeHul KUCIOMHO-CYIbPamnozo muna (Ka npu-
Mepe pyonozo noas Ceemaoe, X abaposcxuil kpail)
Table. Multilevel forecast and prospecting model of epithermal high sulfidation Au-Ag deposits (on the example of the Svetloe ore field,
Khabarovskiy Kray)
VpoBeHb
Pynubie TakCOHBI TIpusHAKY BHIIENEHUST Teosoruyeckas HHTEPIPETAUT

TeHepaIN3aIii/ MacIITa0bl

Generalization level /scale Ore taxa

Signs of exposure

Geological interpretation

Pyzusrit paiios,

Peruosaussiii/1:1000000 gﬁg%‘ggs;ﬂ
Regional/1:1000000 district,
ore cluster

COBOKYIIHOCTD BJIO/KEHHBIX (TEIECKONNPOBAHHBIX)
KOJIBIIEBBIX U IYTOBBIX CTPYKTYD AuaMeTpoM oT 20 10
90 KM B yUacTKax MepeceyeHus pasHoOPUEeHTHPOBAH-
HBIX Pa3pHIBHBIX HADYIIEHMI

Systems of telescoped ring structures with a diameter
of 20-90 km at the junction of longitudinal, trans-
verse and diagonal faults

IIposBneHne MaHTUIHBIX JUATTHPOB,
BHYTPUKOPOBBIX MarMaTHYECKUX Ka-
Mep, MHOTOYPOBHEBBIX BYIKAHO-ILTYTO-
HAYECKUX KOMILIEKCOB

Mantle diapirs, intracrustal magmatic
chambers, multilevel volcano-plutonic
complexes and areas of their develop-
ment and influence

Jlokamnpsiii/1:200000-1:100000 | Pyxroe mose

COBOKYIHOCTH BIIOKEHHBIX (TEJIECKONIPOBAHHBIX)
KOJIBIIEBBIX ¥ YTOBBIX CTPYKTYD AuaMeTpoM ot 1 1o

10 KM B yuacTKax IepeceveHms PasHOOPUEHTHPOBAH-
HBIX Pa3PIBHBIX HAPYIIEHNUI I UX CONPSAKEHNE C BEICO-
KOTPaJINeHTHBIMI 30HAMI HHEKCOB OKCH/IOB JKeJie3a
Systems of telescoped ring structures with a diameter
of 1-10 km at the junctions of the longitudinal, trans-
verse and diagonal faults. Zones of intensive redistri-
bution of Fe-oxide indices. Conjugation of telescopic
circle structures with areas of high values of Fe-oxide
indices

TTaneoByJIKaHIUECKUE TOCTPOMKY ¥ AJI-
€MEHTHI UX CTPOEHHA. YUaCTKU UHTEH-
CHBHOTO KUCJIOTHOTO BHIIEIAUNBAHI.
VuacTKy rUneprenHo TMMOHAUTH3AINH
Paleovolcanoes and their elements. In-
tense acid leaching zones. Areas of hy-
pergene limonitization

Local/1:200000-1:100000 Ore field
Mecropoxaenue,
Teransaetit/1:50000-1:25000 gggsy‘“m““
Detailed/1:50000-1:25000 Denosi
eposit,

productive zone

IlyroBbIe U KOJIBLEBbIE CTPYKTYPbI PA3MEPOM /10 3 KM.
Tesa ci0eHHbIE PA3INYHEIMA MUHEDAIBHBIME aCCO-
nuanusMy GopMaIUU BTOPUYHEIX KBAPIUTOB, BHYTPH
YYACTKOB IIPONIINTOBOTO THIIA N3MEHEHHIT, COTIPS-
JKEHHbIE ¢ 30HAMHU pa3BuTUs Fe-OKNCHBIX MHIEKCOB
Ring structures with a diameter of not more than 8 km.
Bodies of silica of mono-quartz, quartz-alunite-clay
and quartz-hydromica compositions among fields of
propilized rocks associated with areas of high values

Bynkanmueckye CTPYKTyPhI KaIbIepHO-
10 1 2KepJIoBoro Tuma. Tesa BIOPUUHBIX
KBAPIUTOB PA3IMYHOTO COCTABA. SOHbI
WHTEHCUBHOTO PA3BUTHS JTUMOHUTHZA-
MU ¥ YYACTKY PASBUTHSA 30HBI OKHCIIE-
HUS TEePBUYHBIX CYIbMUICONEPIKAIIIX
pyA (mopox)

Calderas and ventral parts of the paleo-
volcanoes. The bodies of silica of diffe-

of Fe-oxide indices

rent composition. Areas of intense hy-
pergenic limonitization and vuggy silica

CJIOTHO-CYJIB(ATHOTO THIIA MOYKHO HCIIOJH30BATH B
KauecTBe MOMCKOBBIX KPUTEPUEB TIPU aHAJIN3E Mare-
DUAJIOB JIETAJIBHBIX KOCMUYECKUX CHEMOK.

PesysmbTaThl KOMIIJIEKCHOTO aHAJIM3a MAaTepHajioB
KOCMHUYECKUX CHEMOK PasIMYHOIO IIPOCTPAHCTBEHHOTO
paspelreHns Mo 3amafHoi YacTu Y IBMHCKOTO Iporuda
TIOJIOKEHBI B OCHOBY IIPEJIATaeMOi MHOTOYPOBHEBOM
IIPOTHO3HO-TIOMCKOBOM MOJIEJIN SIUTePMAaIbHOr0 Au-Ag
Opy/eHeHNI KUCJIOTHO-CYIb()aTHOro THuIa (Tabnuia).

VuurhiBas MoMyYeHHbIE IT0 MaTepUaIaM KOCMUYe-
CKMX CheMOK HOBBIE JAHHBIE O T€0JIOTUYECKOM CTPOe-
HuU pygHOro oy CBeTsioe 1 0COOEHHOCTAX JIOKAJIH-
3aIlMU B €T0 TpejiesiaX PyAHBIX MECTOPOKIEHUI U BbI-
paboTaHHBIN HA 9TOH OCHOBE KOMILIEKC ITOMCKOBBIX
KDUTEPUEB, MOKHO IIPOIHO3MPOBATH BBICOKUE IIEPC-
TEeKTHUBBl 00HAPY:KEHUS 30JI0TO-CepPeOPSIHOTO opye-
HEeHUd B IPefieiaX I0ro-BOCTOYHOTO U I0KHOTO (DJIaH-
T'OB 30JI0TOPYHOTO TI0JIA.

BbiBoAbI

IIpoBeseHHbIE HCCIENOBAHUSA IIO3BOJIMIN IOJY-
YUTh PErMOHAIBLHYIO, JOKANBHYIO U TeTaIbHYI0 KOC-
MOCTPYKTYPHBIE CXeMbI ATUTEPMATbHOTO Au-Ag opy-

JIeHeHud B mpefiesiax YJIbMHCKON MUHEepareHnyecKou
3orbl OYUBII. IIpepno:kena nepapxuuecKas IPOrHO3-
HO-TIOMCKOBAsA MOJIENIb SIIUTePMAJIbHBIX Au-Ag MecTo-
POXKIEeHUN KUMCAOTHO-cyab(arHoro tuma. Ilomyuen-
Hble 3aKOHOMEDPHOCTH JIOKAMUBAINY PYIHBIX TAKCO-
HOB MO3BOJIAIOT PEKOMEHI0BATh MX KaK JAUCTAHIIMOH-
Hele Kpurepuu Au-Ag opygenenus. [[aH TporHos
TIePCIIEKTUBHOCTU FOKHOTO ¥ I0TO-BOCTOUHOTO (hIaH-
ros pyaHoro mojs Ceersoe. CTPYKTYPHBIMHU KPHUTeE-
PUSAMM PETHOHAIBHOTO YPOBHSA SABIAAIOTCA YUACTKU
TepeceueHys PasHOHATIPABIEHHBIX PA3PHIBHEIX HAPY-
IIeHWH BO BJIOKEHHBIX COMOAYMHEHHBIX KOJBIIEBBIX
cTpyKrypax puamerpom ot 20 mo 90 kM. CTpyKTyp-
HO-BEI[eCTBEHHBIE KPUTEPUY JOKAJIHHOTO YPOBHA —
00J1aCTH CONMPAKEHUA CUCTEM BJIOKEHHBIX COIIOIUM-
HEHHBIX KOJBIIEBBHIX CTPYKTYp pasmepom oT 1 fo
10 k™ ¢ 3oHaMu pasBuTHA Fe-0KMCHBIX MUHEPAJIOB.
K cTpyKTypHO-BeIeCTBeHHBIM KPUTEPUAM JeTATbHO"
TO YPOBHA OTHECEHBI MAaJble KOJbIeBhle CTPYKTYPHI,
BBIMIOJTHEHHBIE TEJaMHU, CJIOKEHHBIMU DAa3IUYHBIMU
MUHEPAJIbHBIMU acCONUANMAMU (HOPMALAU BTOPUY-
HBIX KBapIUTOB, BHYTPH YYACTKOB IIPONUJIUTOBOTO
THUIIA U3MEHEHUH, COMPS/KEeHHbIE C 30HAMU PASBUTH
Fe-oKuCHBIX MHIEKCOB.
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The relevance. The expansion of the mineral resource base of existing mining enterprises requires modern approaches to the study of
adjacent areas. One of such modern methods in the study of areas is the use of modern spectral space imagery in order to isolate poten-
tially ore-bearing areas based on structural and material interpretation.

The main aim of the work was to develop the criteria for epithermal gold-silver mineralization within the Okhotsk-Chukotka volcanic
belt based on materials from remote surveys.

The objects of the research were the well-known ore taxa of the southeastern flank of the Ulinskaya mineragenic zone of the Okhotsk-
Chukotka volcanic belt.

Methods: processing, spectral analysis and interpretation of modern remote sensing Landsat, Aster and high resolution images Ikonos,
WorldView, QuickBird.

Results. The authors have developed regional, local and detailed criteria for epithermal Au-Ag mineralization using the example of one
of the sections of the Ulinsk mineragenic zone. Structural criteria for the regional level are systems of telescoped ring structures with a
diameter of 20-90 km at the junction points of multidirectional faults. Structural and material criteria of the local level are the areas of
conjugation of systems of nested coordinated ring structures with sizes from 1to 10 km with zones of development of Fe-oxide indices.
The structural-material criteria of the detailed level include small ring structures made by the bodies of silica of various mineral compo-
sition, associated with zones of development of Fe-oxide indlices, within the sections of the propilitic type of alteration. On the basis of
the identified features of the structure of the Svetloe ore field, a forecast was made of the prospects for the southern and southeastern
flank to identify Au-Ag epithermal mineralization. A hierarchical remote sensing forecast and prospecting model of epithermal Au-Ag
deposits is proposed.

Key words:
Okhotsk-Chukotka volcanic belt, remote sensing materials, cosmostructural models, silica, epithermal gold-silver deposits.
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