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OBUIAA XAPAKTEPUCTHKA PABOTbI

AKTyaJbHOCTh MCC/IeA0BaHMIL. BEICOKad YCTOHMHBOCTE QIMa30B B IK3OTCHHBIX
YCIOBHSIX ONpefenseT UX HaXOXJACHHE B POCCHIIAX ITHPOKOTO IEHETHYECKOTO psna,
OpH  STOM OHH 3aYaCTyl® OTOPBAHEI OT IIePBHYHO-AIIMA30HOCHEIX  [OPOA.
Mopdonoruyeckue 0cOGEHHOCTH aMMa30B H MHAMKATOPHEIX MHHEPaIoB KHMOGepIiTOoB
(AMK) a TaloKe JHTONOTHYECKHE XapaKTCPHCTHKH NPOAYKTHBHEIX OTJIOXKEHHU,
NO3BOJLIOT ONPEAENHTh IEeHETHHECKHif THI POCCHIIM. B coderaHMH ¢ TEKTOHO-
MarMaTHYeCKHMM KPHTEPHAMH, 3TO MO3BOJAET OLEHHTh HIMAHHE SHIOTCHHLIX H
9K30TEHHRIX pocchineofpasyiomux (axropoB Ha (OpMHDOBaHME KOHKPETHBIX
MECTOPOKACHHUIA U ONPEALNHTE BEPOATHOCTH OOHAPYKEHIA NEPBONCTOUHIKOB AIMa308.

OO6beKTaMH HCCIeIOBAHMA CTAIH AIMA30HOCHHIE OTIOXKEHHA COBPEMEHHOM pedHOH
cern IOro-Bocrounoii I'BHHen, O0aM3 KOTOPHIX H3BECTHHE MHOrOYHC/ICHHBIC
KkuMGepauToBBie Tena, M pocchini KpacHosuimepckoro paliona CepepHoro Ypana,
KOpEHHbIE HCTOYHHKH KOTOPHIX He OOHapyXeHbl. JlaHHEIC NpOABIEHHA ABISIOTCA
KpaWHMMH WieHaMH pafa OmimsKomepeMelleHHas —> YAQICHHAs pOCCHINH, MX
COBMECTHOG PpacCMOTpEHME [O3BOIMT OLEHMTh (AKTOpsl, CNOCOGCTBYIOIKE
KOHLIEHTPAIHH KUMOEPIHTOBOIO MaTepHAIIa B PA3IKYHBIX [€OIOrHIECKHX 00CTaHOBKAX
M IPEJVIOXKHTh KPHTEPHH /18 BHIABJICHHA HOBBIX QJIMa30HOCHBIX 0GBEKTOB.

AKTYanbHOCTh HCCNEOBaHHI ONpPENENAETCA TAKKE HATHIHEM [IHCKYCCHOHHBIX
MOMEHTOB B PEKOHCTPYKIMH YCIOBHi (OPMUPOBAHMSA M3ydaeMbix NposBieHui. Tak,
HCTOYHHKOM aIMa3oB MIA pocchimedl I'Bumeu pojroe BpeMs CUMTANHCE MIMPOXO
pa3sByTEIE B perHoHe KUMGEpIHTE anMa3-MmIponoBoi cy6hauut, MaIONPHIOAHEE Al
sxciutyataunn [Kosnos, 1966; 3y6apes, 1983]. Onuako, cCOOTHOMEHHE ra0HUTYCHEIX
dopM aNTMa30R B HEKOTOPHIX POCCHINSX IO3BOMAET PacCMTHIBATH Ha OOHApYXeHUe B
I'BHHEE BHICOKOMPOMYKTHBHEIX KumGepiuros [LLynerun, 2003; Kpafines, Lynerim,
2009]. JncKyCCHOHHBIM OCTaeTCs BONPOC O NPHpo/e aIMa30HOCHOCTH MECTOPOXKICHHHN
Kpachosumepckoro pationa CesepHoro Ypana. OfHu HCCIET0BATENM CHHTAIOT JAHHBIC
06BeKTH GIH3KONEPEMEIICHHEIMA OTHOCHTEBHO KOPEHHOTO HCTOYHHUKA [BeryanuHoB,
1980; CoxomoB, 1982], npyrde BBUICJIAIOT NEPBHIHO-AIMA3OHOCHHIC MOPONBI B
Tpe/ieNiax H3BECTHBIX MeCTOpOXAeH i [Pribansuerko u 1p., 1997; Pribansyerxo, 1999
H 1p.], TpethH — 4UTO ATMa3OHOCHEIE MOpPOXHI paifoHa CGHOPMHPOBANHCH MpH
NEPEOTIIOKEHUH KPHCTAIUIOB U3 APEBHHX MPOMEKYTOYHEIX KOJUTEKTOPoB [IlniraHko,
2006; Audunoros u ap., 2006; 2007].

Iens paGoTnl — ycTaHOBIEHHEe OcoOGEHHOCTeH (OpPMUPOBAHHA AIMa3OHOCHHIX
poccrineit ¥Oro-Boctounoit I'Butien u CeBepHOro Ypaia ¥ OlUEHKA NEPCHEKTHBHOCTH
IIOMCKA HA H3YYEHHBIX TEPPUTOPHAX HOBBIX ATMA30HOCHBIX 00BEKTOB.

OcHoBHBIE 327241

e imyuenue Tunomopdmma UMK B poccrimix u kumbepiurax ¥0ro-Bocrouroit

I'Bunen;

e comocrapjicHHe XapakTepucTuk amMa3oB H HMK B kOpEHHBIX M POCCHITHBIX

aMa3oHOCHBIX o6bekTax FOro-Bocroynoii I'suden;

e M3yuCHHE TreOJIOro-MHHEPanorHIecKHX oco0eHHOCTedl  pa3sHOBO3PACTHBIX

anMa3oHOCHBIX pocchineit CesepHoro Ypaia;

e CpaBHEHHE BIMSHHA 3HIOTEHHBIX M 9K30TEHHBIX (axTopoB (opMHpoBaHHA

poccrimeii I0ro-Bocrounoii I'euxen u CepepHoro Ypana.



Oobnexramu necrenosanmii B I0ro-Bocroqnoii I'sunee MOCTyKHIH AIMa30HOCHBIE
nposerenus JamGaunckoit u Maccanuuckoii wiomaneit. Ha Jlambamuckoll muromany
M3YUeHbl KNMOCPIMTOBbE HAfiKW, ABNAMOMAECS MPEACTABHTENAMH MDOSBACHHSA
YNBDAOCHOBHOrO MarMarusMa IO3/HeMe3030iickoro Bo3pacta, Ha MaccanHHCKOH —
poccemn  coppeMeHHOH  peynoit cet. Ha CepepHoM Vpane wusysanuchk
Pa3HOBO3PACTHEIE POCCHITHbIE NpoaBRteHHs KpacHoBumepckoro paiiona.

PakTHYeCKHil MATEpHA A METO/BI MCcIeaoBannii. Marepnan no Jlam6anHCKo
mwiomamd Gsur cobpaH aBTOPOM B XO¢ IOMCKOBHIX paGoT Ha KHMOGEDIHTSI,
npoBOAMMBIX Tpymmol 9xcneptoB SRK Exploration Servises (¢puuancosas nopnepxxa
— Qwantica Corporations) B 2007 r. O BkmouaeT B ce6 JOKyMeRTAUHIO 20 TOPHBIX
BHIPaboTOK, OMHCaHHE 65 anMa3oB M3 pocchimell U KMMOEPIUTOB, a TAKKe JAHHLIE O
cofiepKaHuH TAKENOH (Hpaxuuy B pa3snHIHbIX Tenax. JIaHHme 0 BEMECTBEHHOM COCTABe
KHMOEp/IMTOB NOMYYeHSl B pe3ylbTaTe CHIIAKATHONO aHaim3a 8 mpo6 M m3yueHma 45
moHo(paxuwmii UMK,

Marepuan no Maccamuuckoif Tomams _6sUT_HO6E3HO MpPeROCTABNEH aBTOPY
TIasHBIM reonoroM obmecrea «SOREM» [AJO. Illynerumemv.|On Bxmouaer B ce6s
PE3YNBTATHl MONEBOTO oOnMcanusa 702 anMa30B W3 pocchineil IUTOmaaM, AAaHHHE O
xumigeckom cocrase UMK iz ammoBmansnbix omnoxeruii p. Tapa6o u cBegeHus o
Mopodonornu 06HapyKeHHBIX 31€Ch KUMOEDIHTOBBIX JacK.

Marepnan no mecropoxaeHnamM anMazoB Kpachosmmepckoro palioma coGpaH
aBTOpoM B xofe monesblx pabotr B 2003-06 rr no npoexty POOU (04-05-64136)
«HM3yuenne nopon, BMemaOmux KpacHOBHINEPCKHE MECTOPOKICHH AIMA30B HA
TpenMeT OGHapyXeHus KpaTepHHIX (ammii KMMGEpIUTOBRIX JMATpEM», a TakKe
X0310roBOpHBIX pabor ¢ 3A0 «VYpamanmasn. Marepuan Bxmodaer B cebs
HOKYMEHTalMIO 17 eCTeCTBEHHBIX M TEXHOTEHHHIX OGH@XeHHil, kepHa 34 CKBAXHH
(800 n.m.), pesynbTars! MHHEPAIOrHIECKOTO aHANM32 42 NMUIMXOBBIX H 3 MENKOOGHEMHEIX
npo6.

Jla6opatopusie paGoTsl GsuTH BEINONHEHE! B UHCTHTYTe MHHEPATOTHH VpO PAH.
Omruvecknmu  merosamu  6sUtd  H3ydeHnt 120  nerporpadmseckux HIMHGOB.
Hcenenosanus nposommmics Ha Mukpockone Axiolab Carl Zeiss u Olympus BX 500.
Xumrieckuil cocTaB MUHEpANIOB (254 aHanM3a) M3ydalCs Ha PacTPOBOM 3NEKTPOHHOM
MHKDOCKONE € IHEProAMCHEPCHOHHBIM aHanu3aTopoM POIMMA-202MB (aHamtuTuk
B.A. Kotnapos) M peHTreHO-CIIEKTPANBLHOM MukpoaHanusatope JEOL JCXA-733
(ananumuk E.W. Yypun). BanoBiit xuMudeckuii anamms (8 ompenenenuit) nposoawiIcs
METOZIOM «MOKpOii xnMum» B FOXHO-YpamsckoM LEHTpe KOJICKTHBHOTO TIOTb30BAHMA
10 HccnenoBaHmio  MUHepansHoro coipbt HMun  YpO PAH  (amamuruk
10.0. MenbHosa).

Jlnunbiii Bsan aBTopa B paGorst Ha JlamGamckoif mwromanu ¥Oro-Boctounoit
I'sunen u anmasorocHEIX oGbekrax KpacHoBHmEpckoro paiiona CesepHoro VYpaia
3aKmo9acTCA B HENOCPEACTBEHHOM YJacTHM BO BCEX 3TanaX M3YYEHHS: OT NOJEBBIX
Pa00T 110 AHANHTHYECKUX MCCIIENOBAHKY H HHTEPNPETALIMH NOMYUEHHBIX PE3YNFTATOB.
Bxuran astopa B M3yuenne anMa3oHocHoCTH Maccansuckoi riomagn TBAHeN cOCTOHT
B CO3AaHHK €AMHO 6a3hl JaHHEIX IO aIMa3aM JaHHOH TEPPHTOPHH, €€ CTAaTUCTIIECKOM
06paboTke U MHTEPIPETALMK NOMYYEHHLIX PE3yJIBTATOB. ‘




Hay4uHasi HOBH3HA
e VYcraHoBJeH ONH3KONEpeMELICHHBIH XapakTep aIMa3soOHOCHBIX pocceineit  IOro-

Bocrounoii I'sunen. HeoquuakoBoe COOTHOIIEHHe rabHUTYCHBIX QopM anma3oB B

GITM3KOPACTIONOKEHHBIX POCCHILSIX CBA3aHO € MX 00pasoBaHMEM 32 CYeT

NEPBOHCTOYHMKOB, BHEAPHBIINAXCA HA PpaVIMYHBIX IJTamax ¢opMmupoBanu

rBuHelickoro KuMGepIHTOBOrO paloHa.

e BrepBbic ONMHCaHK KUMGepNHTOBbIE Naliku [am6auHCKOA aTMa30HOCHOH IUIoMmMaH,
IOKa3aHO CXOACTBO MOpQOJOTHM alMa3oB H3 NAHHBIX MpOABICHMIA M M3 IPYrHX
kuMOepiuroBbIx Tex ['Buned.

e Tloka3zaHo  NONMCTARMiiHOE  (OPMHpOBAHME  AIMA3OHOCHBIX  pocchine
Kpacnopumepckoro paiiona CepepHoro Ypana H yCTaHOBJICH TIEPEOTIIOKCHHELA
xapakrep HauGoJee ApeBHHX OOGBEKTOB.

Ipakru4eckas 3HAYHMOCTh
e Tloxa3aHB! BHLICOKHE MEPCHEKTHBHl BRIABJICHHA Ha TECPPHTOPUH IOro-BocTounoit

TBUHEH KODEHHBIX MKCTOYHHKOB amMa3os. COOTHOmCHHE raburycHsIx  opM

KPHCTUIOB B HEKOTOPHIX POCCHIILIX MO3BOJACT PaCCUUTHIBATL Ha obHapyxeHune

BEICOKONIPOIYKTHBHBIX KHMOEPIIHTOB.

e Jlna CesepHoro Ypana nokasaHa NepCHEKTHBHOCTD BRIABJICHMA TOJNLKO POCCHIIHBIX
00BEKTOB.

e TIpemoxeHb! TOUCKORBIC KPUTEPHU BBIABICHHA HOBBIX a/IMa30HOCHEIX TIPOSBJICHHH
B palioHax pacnpocTpaHeHus ONM3KONMEPEMCIMEHHEIX W OTOpBAHHBHIX  OT
NIEPBOUCTOUHHKR POCCHINEH. '

AnpoGauust paGoTbl 1 ny6IHKARKME

OCHOBHbIE BHIBOJIBI H TIOJIOKEHHUS, PACCMATPHBaeMbIe B paboTe, OKIafLIBAIHCE HA
Hayunoii crynendeckoif mkone «MeTALIOreHUs . APEBHUX M COBPEMEHHBIX OKCAHOB»
(Muacc, 2005, 2009); BeepoccniickoM Copellatuy «ANMasEl B 6naropoHeie METAUTHI
Tumano-Vpansckoro peruona» (Cuikterekap, 2006); YpanbckoM perHoHalbHOM
JuToNOrHuecKoM coBemannH (ExarepuuOypr, 2006); YpalscKkoit MHHEpaNOrHieCKoH
mxone (ExarepunOypr, 2008); u Hayunmix 9TeHHAX NaMATH I1. H. YupBRHCKOTO
(Ilepms, 2010).

Ilo TeMe mMccepTalu aBTOp MMeer 9 myGamkauuil, B TOM YHCIEC 2 CTaTbH B
H30aHMAX, BKIOYEHHBIX B nepeucHs BAK. PesynsraTel HCCneAOBaHMA MCTIONB30BAHEI
npM BHINOTHEHHH Tpoekta POOU (04-05-64136) B X03M0TOBOPHEIX paboT C 3A0
«Ypanammas» [Kopa6nes, Xauait, 2005¢; KopaGnes, 2006¢; KopaGnes, Andunoros,
2006¢]. Hccnenopanus astopa O nopnepxambt rpantoM IlpaBurenbcTsa
Yenabuuckoii o6nactu (2007).

ABTOp BLIP@KAET HCKPEHHIOIO ONAaroZapHOCTh CBOEMY HAYQYHOMY DYKOBOIMTEIIO
uned-kopp. PAH, nr.-m.H. B.H. AndmioroBy 3a noMomp B BHIOIHEHHH paboral,
obCyXJIeHHH €€ pe3yNbTarToB M TNojuepxky. Tawke asrop OnarojapeH 3as.
naboparopueii -perHoHansHol MuHepaioruy K.r.-M.H. E.Il. MakaroHoBy, cOTpyAHHKaM
Mucturyra wmumepamormi  YpO PAH -~ ar-mH  AH.  bemkosckomy,
ar-mH BI. Kopuuesckomy, ar.-m.H. B.A. Ilonosy, ar.-mH. EB. Benory6,
kr-M.H I Kopa6nesy, xr.-m.H. ATI. Kopabmesy, k.r.-m.H. ILB. Xsoposy,
k.r.-M.H JI.A. ApreMeeny, K.r.-M.H H.H. Anxymesoii u apyruM KoJuIeraM 3a noMoms B
HCCIICNOBAHMAX, KOHCYALTALHM M KPHUTHYECKHe 3aMedaHud. Donbmas moMoms B



aHAIATHIECKHX paGotax 6bula okasana B.A. KomispoeeM, E.M. YypHHBIM,
10.®. Menmnopoit ¥ M.-H. Mansperox (MMun VpO PAH), a Tarke COTpyIHHKAMH
uuadoBanbHOl Mactepekoit UMun YpO PAH: J1.B. Bproxanossm, H.ILHeanoBoi,
H.B. Kucmok, E.B. Kycrosoi. Ocobyio [IPU3HATENBHOCTh ABTOpP BHIPAXKAET
AJO. Ilymerumy] (SOREM, Konaxpu) 3a nmnpepocrarnenue matepuwanos 1o
Maccamuuckolt miomanyu, HacTaBneHHs BO BpeMs TONEBHIX paGoT M obCyxaeHue
PE3y/ILTATOB HCCNENOBAaHMA. ABTOp mpusHateneH A.B. Muxaiinopy, A.B. Bononuny
(SRK  Exploration Servises, Kapmudd), B.B Jlesmny, B.B. WUsamosy (Qwantica
Corporations, Konaxpr), HI'. Kanamnnkosy, B.A. EsepckoMy (3AO «VYpanammasy,
Kpacuosumepck), I1.C. Kopmu (3A0 «Temnyp-CIIo», Cauxr-IletepGypr) 3a
TPENOCTABNCHHE JIOCTYNA K TEONOIHYecKod HHpopMaMH M noMomp B cGope
dakTHueckoro Marepuana.

COIEPXKXAHME PAGOTBI

Hucceprauus cocTouT U3 BBeAeHH, 4 INIaB, 3aKTOIEHUA, CIIMCKA JIUTEPATypsl U
TpHnOXeHuH obmuM ofseMoM 180 ctpawmy, skmouas 37 pucyHkos, 20 Tabmuu u 4
npuwnoxennd. Cnucok nuTepaTypsl HacduThiBaeT 138 HaMMeHOBaHHi, W3 HHX 15 —
(oHIOBLIE MaTepHATEL

B nepsoi rnase naiotcs cBeneHus 06 HCTOPHH OTKPHITHA MECTOPOKICHHI aMa30B
B Poccum M Mupe, NpHBOAMTCA XapaKTCPHCTHKA KOPCHHBIX H POCCBIIHBIX
QIMa30HOCHEIX 0GBEKTOB, OCBEINAIOTCA OCHOBHBIE MPOGIEMBl AMMa30HOCHOCTH T'BUHEH
1 Vpana. Bo BTopoit rnase npuBoATCS 1aHHKE 06 usygeHHocTH Jleono-JInGeputickoro
MacCHBa, reoJloTideckoM crpoenun JlambanHckol u Maccamuuckod momaneit IOro-
Bocrouno#f I'BuHeH, 1OKasaHbl pesybTaTHI H3ydeHHHA  aIMa3oHOCHOCTH H
THnoMopdusma UMK u3 poccrmeit m kumbepnuToBEIX naek. B TpeTheif rnase aaercs
HHOPMALHA O IreoNOrHYecKoll H3yYeHHOCTH Kpacrosumepckoro paiiona Ceeproro
Ypana, nNpHBOAATCA CBENEHHA 06 ANMa3OHOCHOCTH MECTOPOXICHUH W pe3yNbTaThl
M3YdEHHA HX ICONOTMECKOTO CIPOCHMA M MHHEpalorHH. B detseproii rnase
TIPOBENCHO CpasheHWe ycnoBuit ¢opmupoBanus pocceineli I'Bumen M Vpama u
TIOKA3aHbI NEPCTICKTHUBL BBIABICHAS HA JAHHBHIX TEPPHUTOPHAX HOBBIX AIMA30HOCHBIX
00BEKTOB.

K 3amure BHUTBHHYTEI TPH 3aLIMIIAEMBIX MOIOMXEHMS, 0GOCHOBAHHE KOTOPBIX
NPUBORUTCA HIDKE,

Honoxenne 1. Pocevinn ¥Oro-Bocroumoii I'mmen chopmupoBanuce Ha
HauanbHoil, CesepHoro Ypaia — Ha KOHEUHO CTAMMSX PAIBHTHS AIMA3OHOCHBIX
PocCChimiel, ITO NEMOHCTPHPYET CMeHY POCCHINEKOHTPONHPYIOLIMX thaxTopoB or
CTPYKTYPHO-MATMATHYECKMX [0 JIHTOJIOTO-CTPATHIPAGHUYECKHX H paspyuUICHHe
MPOCTPAHCTBEHHOf CBA3H AJIMA30B U WHANKATOPHLIX MHHEPAJIOB KHMGEPIHTOR ¢
KOPEHHHIMH HCTOYHHKAMH.

Ha teppuropuax I'smven u Vpama poccsimmbie MECTOPOKACHAS ABNSIOTCA
OCHOBHBIMH O0BEKTaMHM aIMa3ofo0buu. ONHAKO IeONOTHUECKas IMO3UIMA JAHHBIX
NPOABNCHHUH, PacHPOCTPaHEHHOCTh POCCHMEN DPAIIMAHBIX TEHETMUECKHX THIIOB,
XapaxTep MIOINAJHOIO PaCHPENCEHNs KPUCTALIOB, a TAaKKE CTENEHh COXPAHHOCTH
anmMazos 1 UMK B muX, cymectBenHo pasmmdatorcs. Taxkum ofpa3oM, Ha mpHMepe




JaHHBIX 00BEKTOB MOXKHO OLICHHTH (aKTOPHI, IPHBOAAIIHE K (GOPMHUPOBAHUIO BHICOKUX
KOHIIEHTpALIMii aJIMa30B B Pa3IM4HBIX re0JIOrHIeCKUX 06CTaHOBKAX,

I'euneiickas  PecnyGnuka pacnonaraercd B LeHTpaibHO dactdH  JleoHo-
JluGepuiickoro MaccuBa, mpeicrasismomero cofoit aoxemOpuitckuit xparton. B ero
reONIOrH4eCKOM CTPOCHHH NPHHHMAIOT YYAacTHE THEHCEI M KPHCTAUIMYECKHE CIIaHUBI
apxes, HIDKHENPOTEPO30lCKME TIPaHHTOMALI H NPOTEPO30JCKHE KOHTHHEHTANBHHE
ocajxu (puc. 1). B obpamneHuy MaccHBa pacHoJIaraloTcs Maneo30icKue OTNoXeHu . B
HEHTPANBLHOM YacTH MacCHBA NEpephlB B OCAIKOHAKOILIEHHH cocTaBisieT Gomee 1600
MJIH JIET H Ha apXeHCKO-HIDKHENMpOTEPO30HCKUX 00pAa30BaHMAX 3aiNeraloT TPETHIHBIE
JlarepuTHl M KaHHO30¥CKNE OTNOXEeHUA pedHEIX fomuH [Haughton, 1963; Lly6epr, ®op-
Miope, 1973]. Ha Teppuropn MaccHBa NpOABHINCE 3 3MOXHM KHMGEPIHTOBOrO
MarMarHiMa. paHHENnpoTEpo3olickad, YCTAHORIEHHas MO HATHYHIO aIMa3’oB B
TeppureHHsIx ofbpasoBanmax I'amst u Kor-n® Hsyapa, mosmnenporeposoiickas,
npossuBlIascd Ha teppuropuax Kor-n' Hsyapa, Jlubepun u Mam, u
no3aHeMe3030HCKas, XapaKTepH3YIOIWAsCs HaubGonbmei HMHTEHCHBHOCTBIO.
Ofbpasosanud 3TOro BO3pacTa M3BECTHBI HA TeppHTOpusx I'BuHe, Cheppa-Jleone H
Kot-a’ HByapa [Knopf, 1970; Merenkuna u ap., 1971; 3yGapes, 1983]. Vuactku paGot
pacmonaratorcs B IOro-Boctounoit I'Bunee, B mpepenax kumOepIHTOBOro paitona
@enapua-Cedany. B HX CTpoeHMH NPHHHMAIOT Y4acTHe HMWKHENPOTEPO3oiicKue
IPAHHTOHABI, KOTOPBIC MPOPLIBAIOTCA AaiikaMu paHHEMe3030MCKHX JIONIEPUTOB, @ TAKkKe
IalikaMH H kwiamu  kumOepnutoB. OcHoBHbIMH Bojotokamm JlamGammckoit u
Maccamunckoit miomageii siBnsorca pp. Makona # TaBa6o COOTBETCTBEHHO. -

ANMa30HOCHBIE poCCHINH I'BHHEH MpPHYPOYEHH K H3BECTHHIM KHMOEPIHTOBHM
NoJIAM, NMPHYEM B psfie cilyuacB HaHGoNee MPOAYKTHBHBLIMH ABIAIOTCS OTJIOKEHHA PeK,
NMPOTEKAIOIIMX B Mpejiesiax KHMOCPIHTOKOHTPONHPYIOMHUX TEKTOHWYECKUX CTPYKTIYP.
Anmassl 1 HMK BcTpeueHsI B pycloBbIX, MOHMEHHBIX M TeppacoBHIX oTAOKeHuaX. Ha
H3YYEHHBLIX IUIOWALMX MPOAYKTHBHBI Takxe HeGoJbIIHe pyYbH H HAHOCH CE30HHBIX
BOIOTOKOB. B cocraBe ammoBWanbHEIX omnoxenuit pp. Makowa H Taeabo
(Mambamrckads W MaccagdHCKas IUIOMAOH COOTBETCTBEHHO) BBIAENAOT CIOH,
CIOKEHHBIA CYNTHHHCTBIMH OOpa3OBAHMAMHM KOPHYHEBBIX M CEPO-XKENITHIX IBETOB,
IUTACTEl CBETNIO-CEPBHIX CPEAHE- KPYMHO3EPHHCTHIX NECKOB M IMEGHHCTO-IpECBAHO-
MecYaHblii NPUILIOTHKORBIH FOPH3OHT, sABIIMOmMMiiCA NPOAYKTHBHBIM. ILIOTHK
POCCHIIIEN TIPEACTABIECH BLIBETPENBIMH TIPAaHHTAMH. MOIHOCTE OTAECNBHBIX CIOCB
BapsHPYeT B 3aBUCHMOCTH OT TMIPOAHMHAMMYCECKHX YCIOBHH HAaKOILICHHA OCAAKOB.
MHorousciieHtsle 60KOBBIE NPHTOXH H NPHBOAOPa3feJbHEIE JaCTH PeK NPOTEKAIOT B
KOpeHHOM Jioke. N4 aUMOBHMANBHBIX OTIOXKEHMM XapakTepHa IDanauMOHHAA
CIIOHCTOCTD, 00YCJIORICHHAA SHAYHTENBHBIM Pa3IMIUeM THAPOAHHAMHYECKOTO pexXUMa
PEK B DOMXUIMBBIHA U 3aCYIUTHBEII CE30HBL.

Hna pocchinei XxapaKTepHB! CYINECTBEHHBIE pa3lfiHyMA B COOTHOUIEHHH FAabHTYCHHX
topM aimazoB. Tak, B patione Bennkona, HaxomAmeEMcs B HIDKHEM TedeHHHd p. MakoHa,
anMa3sbel MpeJCTaBlieHBl YIUIONIEHHBIMH Ky0OaMHu, kyGommamu, KpHBOTPaHHBIMH



KpuCTalslaMH  psifia  OKTadAP-POMOONOACKASNpP, @ TAKKe OKPYINIBIMA KAMHAMH. |
KonmuecTso aBoliHMKOB M cpocTkoB Aocturaer 25 %. Ilpeo6nagaior KPHCTaJLIBI
XKEJTHIX OTTCHKOB Pa3IMYHOM WHICHCHBHOCTH. BECUBETHLIC KaMHH, OTJIHYAIOLIHECS ‘
HAMMEHBIICH MCKaXEHHOCTBIO (OpM M HeGONBIIMM KOJMYECTBOM BKIIOYEHHA, |
coctaBnsioT 5 % BeiGopku [Kamycrun u ap., 1994¢]. Ha JlamGaumckoil mromamu,
pacnoaratomeiics B 60 KM BBepX MO TedeHHMIO p. MakoHa, anMasbl U3 pocceineit
IPEACTABICHBl KPUCTA/IAMH PANia OKTadAp-pOMOONOAEKA’AP, HONA IUIOCKOIPAHHBIX
KaMHeH# cpenu KOTOpeIX coctaBiaser 20 %, 31eCh K€ BENMKO KOJNHYECTBO \
TONMKPUCTAIHYECKHX arperatoB. IlpeoGnanalor GecuBETHbIE M IKENTHIE AIMAas3bl,
BCTPEHICHBI CAMHIIHBIC KAMHH C PO3OBBIM H IONyGbIM OTTEHKOM. AJIMa3bi M3 POCChINeH |
P. MakoBa XapakTepH3ylOTCA HH3KMM KadecTBOM: JOJIs IOBENIMPHBIX KaMHeH |
coctasnaer 10-15 %. Onnako, MECTHBIMHU CTapaTeNSsMH PETYJIAPHO K0GBIBAIOTCS KaMHH
BecoM 10-20 xap. Mopdonorudeckuit criekTp auMasoB u3 pocceimu p. TasaGo, \
pacnonoxennoid B 80 xm k tory or JlamGamHckoll miomam, XapaKTepu3yeTcs
npeobafaHWeM  IUIOCKOTPAaHHBIX — OKTAdJPHYECKHX KPHCTAJIOB, MOXYUHEHHHIM |
KONMYCCTBOM ~ OKTa’APOMIOB M  JOMAEKA APOMIAOB H HE3HAYMTENLHBIM  YHCIIOM
TNOIMKPUCTAIIMICCKAX MHAMBHIOB (Tabn. 1). HamGonsmuMm pacmpoctpaHeHnmeM
TONB3YIOTCS GECIBETHBIE ANMa3bl, 3HAYMTENBHO DEXE BCTPEYAIOTCA IKENTOBATHIC
MHAUBUABL. HaXoaxu romyGbiX, pO3OBBIX, 3eNEHBIX, OETBIX M YEpHBIX KaMHEH
CAMHIHBL. Bosie N0JI0BUHEI AIMa30B OTHOCHTCS K IOBEJIHPHBIM Pa3HOCTAM.

Puc. 1. 'eonormueckoe
ctpoenne I0ro-Bocrounoii
I'sunen.

1 — apxelickue rpaHUTOMIBL;

2 — Me3030¥CKHE OCHOBHBIE
UHTPY3uH; 3 — KpyNHeimme ‘
TEKTOHMYECKHE HAPYIICHHS;

4 — xumMObepnuTOBLIE MOJIA:

I - 6ananxopckoe;

II — MakoHcKoe;

III — maccanuuckoe;

1V — denapuiickoe;

5 — aIMa3OHOCHEIE ILIOMARY:

a — JlamGaunckas;

& 6 — Maccanunckas ‘




Jna anMa3soB M3 ALMOBHAIBHRIX OTNOXCHHIt I'BHHEH XapakTepHO HAIHIHE
JBOHHUKOBEIX INBOB, Fa30BRX M MHHEpPANBHBIX BKMOUYEHWil. Benuko XomHdecTBo
KaMHell ¢ BHyTpeHHMMH TpemuHaMu. Ha d3acTH anMa3oB HpOABICHH CKOJIOBHIC
nedexrsl. Ha HeKOTOPHIX a/IMa3axX HaGMONAIOTCA PHMAa3KH THAPOKCHAOB Xeje3a.

Tabnuna 1
Becossie xapakTepHCcTHKH H rabutyc anmasoB u3 poccsinn p. Tasabo

Erox Kosn-Bo Bec kpucrannos, xap Mop(pxgﬁgrr::neg;u;mnu
KPHCTAIIoB

min | max me, 0] o-4 pit Hr

Bnok | 69 008 | 28 | 074 | 797 7.2 43 8.7

bBnok 2 337 0.04 8.71 1.01 74.8 11.9 5.6 1.7

Biox 3 77 0.07 | 7.51 1.06 | 714 | 117 9.1 7.8

Biok 4 74 008 | 848 | 0.69 | 676 | 176 8.1 6.8

Baoxk 5 127 0.05 5.1 0.60 | 567 | 213 | 157 6.3

Beeromo | gg4 | 004 | 871 | 087 | 708 | 137 | 80 | 75
POCCHITA

[pumeuanne: O — okrasap; O-J1 — nepexoamas ¢opma; JI — nomekadapomm; HIT —
HEOTpeAeACHHRLA raburyc.

HMK B pocchlifx I'BuHEM NpeICTaBNeHE! NMKPOMIBMEHHTOM W MHPONOM.
Haubonee pacnpocTpaHeH NHKPOWISMEHHT. IIpHMEYATENBHO TO, YTO HKaNHYHE
GoBIIOro KOMMYECTBAa JAHHONO MHHEPAIa B A/UIIOBHANBHEIX OTIOXKEHHAX MECTHEIMH
CTapaTeJMH CYHTACTCA OTPHUATENBHBIM KPHTEPHEM NPONYKTHBHOCTH ALOBHA. 31O
CBHCTENBCTBYET O MHOXECTBEHHOCTH HCTOUHHMKOB KuMOepanToBoro Marepuaia: MMK
[OCTyNand B POCCHIIH KaK H3 TE€J), XapaKTEPU3YIOMMXCA BHICOKAMH COACPKAHHAMH
MHKPOWIBMEHHTA M HU3KOH aJIMa30HOCHOCTHIO, TaK H U3 00pa3oBaHuii, OTIMYAIOMHXCS
MOHMXKEHHBIMH KOJTHYECTBAMH 3TOro MHHepaia H 6oJiee BBICOKMMH COZEpKaHHAMH
anmMasos. B ammosuu p. TaaGo Habmonaercs H3MeHEHHE TPAHYJIOMETPHIECKHX
xapaxrepuctuk UMK B npomomsHoM mnpodmne pekd. Tak, B HkHell HacTH
0TpaloTaHHO POCCHINH, pa3Mep 3€peH IMMKPOWILMEHHTOB COCTaBIIeT 2—5, MUPOIOB —
1-3 MM, a Ha ee BepXHHX ydacTKax 3—7 ¥ 2-5 MM COOTBETCTBEHHO.

OcoOeHHOCTAMH  aJIMa30HOCHBIX POCCHINell I'BHHEM SABNAIOTCA CYMIECTBEHHOE
pazmyre MOpHOJIOrHIECKOro CrieKTpa KamHelf Ha ONHU3KOpacHoIOKEHHBIX YYacTKax,
OTCYTCTBHE HA aJMa3aX CeNoB JUITENILHOrO nepeHoca (MCTepThie BEPIIHHEL U pebpa),
OTpHUATEIbHAA KOPPENANHUA coflepkaHnil HHINKATOPHLIX MUHEpPATOB M anMa3oB. OTH
¢akTel ykaswBaloT Ha GIHM3KONEPEMEIMEHHBI XapakTep anMa3’OHOCHBIX POCCHUEH
I'Bunen. Hx ¢opMupoBanHe NPOUCXOAMWIO 32 CYET MHOXKECTBEHHBIX KOPEHHBIX
HCTOYHHKOB.

Ha CesepaoM Ypane Obid H3yueHH  AlIMAa30HOCHBIE  IPOSBICHHS
Kpachosumepckoro paifona. Tepparopus npeactaniser coolt 061acTh akKyMyIAUEH
00JOMOYHOT0 MaTepHalla, CHOCHMOTO C BOCTOYHOH OKpPAaHHBI PycCkoi IIMTHL,
NEpHONMYECKH 3aTOILIAEMYI0 MOPEM, 4TO TNpOABMIOCE B HYepe/IOBAaHMH TONI]
TEPPUTCHHBIX M KAapOOHATHEIX OCafxoB. PaccMOTpeHHBlE OOBEKTHI pacnoiaralorcs B
npeaenax KomuuMckoll aHTHIUIHHAMH, PO KOTOPOH CIOXKEHO TEpPPHreHHHIMH U
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KapOOHATHBIMY OTJOXKEHHAMH pudes U BeHJa, Ha KOTOPEIX C YIJIOBHIM HECOITIaCHeM
3ajeraioT naneosolickue ocagoussle Tommu. [Youna, 1955; CmupHOB © ap., 1977 n
xp.]. Marmatuteckue NpOSBIIEHHS 31€CH pa3BHTHI OTPAHMYEHHO ¥ NpeJCTABNEHB
HaHkaMH H CWUIaMH IIENOYHHX TabGpOHIOB BeH/-keMOpuiickoro BospacTa H
M3MCHCHHLIMH IUTaCTOBLIMH TENaMHU BYJKaHHECKHX Ty(os. TeppHropns ocinoxsena
TCKTOHIECKHMHU HapyLIeHHAMH B3GPOCOBO-HABUTOBOTO XapaKTepa [I'puHcon, 1972].

B KpacHosmmepckom paiione PacnpocTpaHeHbl  ajMasOHOCHBIE  POCCHITH
Pa3NHYHLIX TeHeTHYeCKHX THNOB (puc. 2). Tak, B Gacceitnax pp. Bonsmoit Ilyrop,
Bonsmoi# u CerepHuitt Komuum #3BeCTHB aLIOBHANBHEE pocceind. B nmonmxennsx
penbeda pacnoNaraloTcA ANTIOBHANBLHO-IPOMIOBHANLHEE ATIMA30HOCHLIE Aenpeccuu
HEOreH-4CTBEPTHIHOrO Bo3pacta. [lorpeGeHHBle pOCCHIIE anMa3oB M3BECTHH B
JCBOHCKHX Y CHIIYPHICKHX OTIOXEHHAX.

AnMassl w3 Mectopoxpenuiit  KomduMckolf  aHTHRIMHAIH NpeACTaBlIEeHL], B
OCHOBHOM, ~CKDLITOCIIOHCTRIMH  IOAEKAdNPOMAAMH  «yPaibCKOro»  THMA, Ipyrune
MOPGONOTHIECKHE THIBI KaMHel BCTPEYaloTCs 3HATHTENLHO pexe. JUis KpHCTaLIOB
XapaKTepHLl CeAbl TPABNCHHS — «WpPaMbl» H OGPATHOMApAIUIENHHHIE TPeYToabHbIE
BraanHel, Oxono 40 % xamueil 061aAAI0T H3HOCOM BBIKDAIIHBAHHA, XapaKTePHOM JUIS
anMazoB W3 BTOPHYHEIX KOJUIEKTOPoB. Ha wacTi kamueli oTMeuaercs memeHIoBas
CKYJILIITYPa, HEKOTOPbIe KPHCTAILIL 0GNIANAIOT pOMOHYECKHM y30pOM i CEPIIOBUAHBIMU
TPCIIUHAMK (MEXaHWYECKHN H3HOC MpUOPEXHO-MOPCKOTO reHesnca). 3HauMTENLHAS
HacTh aIMa30B XapaKTEPU3YETCS HAHYHEM 3eMIeHBIX H GYpbIX NATEH MHTMEHTALMH, Ha
OTAENBHBIX KAMHAX MMEIOTCS KBapLEBbIe MIETKH H IPHMA3KH. A anmazoB xapakTepra
XOpomias IpaHyJIOMETpHIeCkas COPTHPOBKA C MNpeoGnanaHMeM KpyDHEIX KIaccoB.
Mopdgonoruaeckuti  cnextp KpHCTAJIOB HICHTHYEH B 00BEKTaX pasiMuHOro
reseriraeckoro thna [Konmruns, 2000¢]. AmMassr cxommoro oGJMKA I3BECTHHI B
pocchinix apyrux pationos Ceseproro i Cpennero Ypana [Kyxaperxo, 1955].

HMK B mecropoxnenmsx Komummckoll anTHKIHHATH NpeCTaBIeHE! ITHPOIIOM,
THKPOMILMEHHTOM H XPOMIIMMHENUAAMH. BCTpesaeMOcTs HX B pasnuuHLIX ToNmAax
HeONMHaKOBa. Tak, B OTNOKEHHAX WIBA-BOKCKOMH (Viv) n xogemopckoit (Vc¥) cut
CAEIIatb! b euHITHEIE Haxoakd UMK [CmuapHoB 1 ap., 1977; Yepenaros, 1999], B
KOHIJIOMEpaTax nomonoBckoli ceutel (O(?);pl) OTMEHAIOTCH EAMHMYHbIE HAXOIKH
anMazos [Mmkos u np., 1967¢]. Heonnoxpatisie Haxomku UMK 1 aimmaszos CHeJIaHbl B
OT/IOXEHHAX KOMMMMCKOH CBHUTH [Momuanosa u mp., 2001 u np.]. B Takatmmckux
OTIOXEHHAX KOTHIECTBO KMMGEPIIHTOBOro MaTepyala CyLIECTBEHHO Bo3pacTaer. Ha
mecropoxaennn  Mmkockmif  kapsep MOpOABl CBUTH  SBISIOTCH  OGBEKTOM
skcrutyaraumy [Bexkep u mp., 1970 u mp.]. MakcumansHble COJIEPXKAHASA TIOJIE3HOTO
KOMIIOHEHTa OTMEYAIOTCA B HEOrCH-YETBEPTHUHBIX JCHPECCHIX [Mycuxun, 1974¢].
AJIM330HOCHOCTb COBPEMEHHBEIX BOJOTOKOB HECKOJBKO CHIDKAETCS, CPEAH aIMa30B
YBEIIMTUBACTCA qHCIO0 oCKkoNkoB, MK npaxTHuecks NOMHOCTBIO paspymIaroTcs
[llImMaxos, Musopun, 2004].

OcoGeHHOCTH  aNMa3OHOCHKIX  pocchIned Vpana 3aKmo4aloTCAd B MHPOKOM
BO3paCTHOM [ZHamasOHe a/IMa30HOCHBIX MPOABJCHHH, CXOACTBE MOPAONOrHIECKOrO
CIEKTPa KPHCTAIIOB B YAWICHHBIX O0BEKTaX, a TaKxe B NPHCYTCTBHM HA ajMasax
CNIE/I0B UTHTENEHOIO NPEGHIBAHKA B SK3ONCHHBIX YCHOBHAX. DT (aKTH yKa3bIBAIOT Ha
HX MepeoTNomeHHbIA xapakrep. Ilo Bcell BHAMMOCTH, JaHHBIE OGBEKTHI



GOpMHUpPOBANHCE 32 CHET EAMHOTO KOPEHHOTO MCTOYHMKA WM CMEIIaHHOTO B Mpolecce
TPaHCTIOPTUPOBKA MaTepuaia [PYNmbl Tel CO CXOAHBIMH MOPQOIOrHIecKHMH
XapaKTepPUCTUKAMH KaMHei.
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Puc. 2. Teonorudeckoe cTpoeHre KpacHOBHIIEPCKOTO paioHa.

1 — pudeii-pennckue otaoxenus (R;—V); 2 — OTIOKEHHS NONOXOBCKOH H NIOMSHEHOBCKOM
caur (O;); 3 — Takarunckas csuta (Dyrk); 4 — komumumckas ceuta (S1A7); 5 — OTNONKEHHA CPEHErO
cunypa (Sy); 6 — cpenne-pepxueneBoHckue ornoxerus (Dy3); 7 — KkapOOH-TIEPMCKHE OTIOXKEHUSI
(C-P,); 8 — ammOBMANBHBIC YETBEPTHYHBIC OTIOXEHMS; 9-11 — aNMA3OHOCHBIE POCCHUTM:
9 — B AWLNOBHM COBDEMEHHBIX pek; 10 — B 06pa3’OBAaHMAX OPOSHOHHBIX ICTIPECCHi;
11 ~ B OTJOXEHUAX TAKATHMHCKOM CBHTHL; 12 — y4aCTKH ¢ YCTAHOBJIEHHOH aJIMa30HOCHOCTEIO: & —
TAKaTHHCKOM CBHUTHI; 6 — JPECBSIHCKOM NaYKy KOMTYHMCKOHN CBHUTEL

Mecropoxcaenuss amvaso: 1 - Humkoscku#t kapwep; II — CesepHas PacconbHas,
III — FOxuas Paccombuas; IV — Bombika; V - Jiunus 178; VI — Hiss-Box; VII — Coyrauk-1;
VIII — CyTHuHK-2.

Takpm o6pasom, npossienus FOro-Bocrounoii I'Bumen u CesepHoro VYpaia
SBIAIOTCA KpaHUMHM WieHaMP psna OnusKomepeMelieHHas — IEPEOTIOKCHHAA
poccsimi. WX  Teonoro-MUHEpalorMYecKHe OTIMYMA, Kak TO 3aKOHOMEPHOCTH
IVIOMIAAHOT0 pachpeiencHus MophOJOrHdeCKHX THIOB KpPHCTAWIOB, pasiuvHas



CTCNEHD WX NepepaloTKu B 3K30r€HHBIX YCIOBHAX U MHHEPATIOTMIECKNE 0COGEHHOCTH
TOKENOH ~ Gpakudu NPONYKTHBHBIX OTIOKEHUI, ONPENENAOTCA HEORMHAKOBOi
HHTCHCHBHOCTHIO Npeo(pa3oBaHds KUMOEPIMTOBOrO MaTepHaia B MUTPALHMOHHBIX
noTokax. B To jxe BpeMs Takue CXORHBIE UepThi, KAK BEICOKHE CONEpXKAHHS alMa3oB,
rHE3[I0BUAHO-CTPYdaTOoe pacnpefefieHHe KpPHCTALIOB M MX HPHYPOYEHHOCTh K
IpyG0O06IOMOYHHM OTJIOKEHUAM CBSI3aHE! ¢ OGIIMMH 3aKOHOMEPHOCTAMH MUTPAlvy U
aKKyMYJLILHHU TAXKEIBIX MHHEPAJIOB,

Ilonoxenue 2. AjamazonocHeie poccsinn  IOro-Bocrounofi I'smnen
(Jambanncxkas ®W  Maccaanuckas  1iomann) ¢opMmpoBaaHch 32 cUeT
61H3KOPACHIOI0KEHHBIX KOPEHHBIX HCTOYHHKOB H HAC/EAYIOT OT HUX 0COGeHHOCTH
AMA30HOCHOCTH H THNOMOpP(HIMA HHAMKATOPHBIX MHHepasios. OTiuunsa B
coOTHOmIeHNH rabuTycHbIX ¢opM ajiMa3oR B pocchinsX GaH3KopacnonokeHHBIX
iomaneif CBHAETENLCTBYIOT 06 HX 0Gpa3oBaHHH 33 CYET NEPBOHCTO4YHHKOB,
BHEADHBIUHXCA Ha  pa3jH4HBIX dSTanax  ¢opmuposanns  I'suneiickoro
knmbepsinToBoro pationa.

B GonemimHCTBE palicHOB pacnpOCTpaHEHHA AIMA3OHOCHBIX poOcchneit I'suHeH
M3BECTHEI  KUMOEpNuTOBhle Tema. Bogensmor ByHynunckoe, enapuiickoe,
Banankopckoe, Maxonckoe u ®epybanckoe xumbepnurossie nonda [3ybapes, 1983].
ABTopoM BnepBrle OmHcaHsl kuMmOepnutoBble naiiku JamOGaumckolt anMa3OHOCHOM
IIomany, BxoasAmeif B MakoHckoe KUMOEpIMTOBOE 110J1e ¥ M3Y4EH MX BEIIECTBEHHBIH
COCTaB.

IMouckosuiMu  pabotamu 3aech ObUI0 BCKpHTO 8  KkMMOEpTHTOBBIX  Hack.
TlpeoGnanatomee NpocTHpaHue Haek CyOmMHpOTHOe, yriel magenms — 80-90°.
Momuocts Ten cocrapiaser o0bruHO 3040 oM, yumb B ogHOM 00pa3soBaHMH OHA
nocturaer 3.6 M, Ha ruyOuny gaiiku npocnexensl Ha 7—10 M. Cnaraiomuii Aalku
kuMOepiuT GNA3  MOBEPXHOCTH NPEACTABIEH OAHOPOINHON TINIMHACTOH Maccoi
3eJICHOBATO-KENTOTO UBETA, € MIyOuHOit mopo/a MpHoOpeTaeT cepo-3€IeHyI0 OKPacKy H
Xapakrepuyro nopdupoByro  CcTpykrypy. Tesa  XapaKTepH3YIOTCA  BBICOKOM
THTaHHCTOCTHIO: xonmiectBo TiO, mocturaer 9.5 %. CpenHue colepxaHHs TKENOH
¢pakuuu B pasnuuHBIX faiikax u3MenmoTcs oT 15.6 mo 76.0 kr/t, nocturad Ha
OTHENBHEIX HHTEpBasaX onpoGosanus 207.0 kr/T.

AnMa3bl BCTpedeHHl B Tele C OTHOCHTENBHO HH3KMM COJEPXAHHEM TSDKENON
dpaxumn. Bec xamueit cocrasun 0.03-0.47 xap, B cpennem — 0.20 kap, conepxaHue —
0.046 kap/1. ona popexasapouaos — 26.7 %, okrasaponaos — 20.0 %, mIOCKOrpaHHbIX
okTasapoB — 13.3 %, OCKOJIKOB ¢ CerMeHTaMH OKPYTIEIX rpaseif — 26.6 %, ockonkos
Oe3 onpenmenenHolt ¢opmel — 13.4 %. Ilpeobnagaior Genble M JKENTOBATHIE KAMHH,
€IMHHIHbLIE KPHCTAIUIEI OKpAIlleHEl B PXkaBO-)KeNThE M KOpHdHesbie 1BeTa. KauectBo
KPHCTAJUIOB HM3KOE: B HHX HaGMOMAIOTCA ra30Bble H MUHEpaNbHEIE Bmodenus, 30 %
KaMHelt 00afaloT BHYTPEHHHMM TpEIHHAMH, Ha €JMHMYHBIX anMa3aX NpoABIeHA
Marmaruyeckas kopposus. ITo pacrmpocTpaHeHHOCTH raGHTYCHBIX QopM, HeGombIIOMY
BeCy M HU3KOMY Ka9eCTBY aJIMa3sl M3 Tell IIOMALY aHANIOT MMHEL KPUCTANIAM W3 APYTUX
kuMGepnToBLIX npossrenuii Ieusen (Tabn. 2). AJMaskl CXONHEIX MOPQONOTHIECKHX
XapaKTePUCTHK BCTPEYAIOTCS B pocchinax paiiona bennkona [Kanmyctun u ap., 1994¢)] u
Hambarrckoit mrontany.
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Hau6onee pacnpoctpanesreiM UMK Tes miomany ABISETCA MUKPOHIBMEHUT: €10
KOJIMUECTBO COCTaBusAeT 90-95 % Tmxenoi ¢paxuuu. Musepan mnpeacTaBieH
OKPYIJIBIMHM H YIUIOIEHHO-OBAILHEIMH WHAHBANIAMH PA3MCPOM IO 15 cm. Iupoxuii
JuanasoH cootHowmenmit TiO; m MgO B mukpownbMenurax (puc. 3), a Takxke
0GOraleHHOCTh KpaeBBIX dacteli Hexotopsix 3epeH Cr, Mg u Mn npy CyIECTBEHHO
MeHBIINX COfiepXaHmsX Fe, CBHIETEILCTBYET O CKaykooOpasHoil CMeHe ycnoBuii ero
kpucramsaumn [Hukonenko, Adanackes, 2007]. KonuyecTBO IpaHaTa COCTaBIACT
1-3 % Tamenoii ¢paxumu. ITo cocTaBy rpaHaThl SBJIIOTCA ANbMAHIHH-IHPONAMH.
Orobpaxenue cootHomenuii Cr,0; 1 CaO B rpanarax na reHEeTHYECKO aHarpamMMme
H.B. Co6oneBa yKkaseIBaeT HA HX NMPHHAUIEXKHOCTD K JIEPUOTMTOBOMY MAaparcHE3uCy,
YTO XapaKTEPHO JUIA HEATMa30HOCHBIX KMMOEpIIHTOB (puc. 4). Ha mibkHyX MHTEpBaax
onpoGopanusA B KUMGepIuTe NMOSBIAETCS GIOromdT (mo 10 %), a TaKKe eMUHUYHBIE
OCKOITKH ITMPOKCEHOB, KUIMHOMUMPOKCEHBI HE COACPXKAT uzomopdHoii npumecH K, a
opronupokceHs — Na, uto no Muenuio H.B. Co6onesa [1974], ceunerenscTyeT of ux
00pasoBaHMH INPH  YMEPEHHBIX JaBJICHHAX. Tunomoppmsv HMK B falikax

JlamMbauHCKO} MIOWANH YKa3blBAlOT Ha HX KPHUCTALIH3ALMIO NpH PT-ycnoBusix, He
OTBEHAIOMMX O6IACTH YCTOHYHBOCTH aIMa3a, YTO 06YCNOBHIIO HU3KYIO COXPaHHOCTR
KkpHCTAIoB. CXONHbIE TNapaMeTpsl IMA30HOCHOCTH Tel IUoWamd M JApyruxX
xumbepnuros YOro-Bocrouroit ['BuRen (cM. TabllL. 2), ykasbiBaioT Ha 6nu3KHe yCNOoBHA

ux GOpMHPOBAHHA.

a b
2 20% F:,o, 20 20 % Fe,0, o1
;0. ; 2
; @§%FeO ;10 %Fe0,
X 16 : 16 N N ‘ A3
s : Y : H
g R 3 % Fe.0, ; FELS G N
= 12 12 N .
d :’ - K
B8 N —
= 8 8
4 4
0 ]
as 45 45 55
TiO,, Mac. % Ti0,, mac. %

Puc. 3. Coorsomenne MgO 1 TiO, B mUKpornbMeHHTaX U3 Aaek/laMOaHHCKOMH
ryomaay (a), amosus p. TaaGo, Tpy6ok Msanyu u Jlaunas 6).

1- maitkn JlamGauncxoii nnowany; 2 — anmosyii p. Tasa6o; 3—4 - no [Adanacees 4 1p.,

2001): 3 — Tpy6xa MBaxyn, Tausanus; 4 — TpyOxa Jlaunas, MupHHUHCKOE [0JIE; 5 — M30ILIETH
coaepsxanuit Fe;0;; 6 — none cocTaBoB NMKPORNEMCHUTOB H3 kuMGepnuros [XMearxor, 2005).

Tun auarpammut no [Green, Sobolev, 1975].

B oTAMuME OT aIMa3oB M3 M3BECTHBIX B I'BHHEe KHMOEDJMTOB, KpHCTAUII H3
awmosus p. TasaGo (MaccaguHCKas IUIOM@Ab) XapaKTEPH3YIOTCA CYMECTECHHBIM
npeoGnagaHueM IUIOCKOTPAHHBIX OKTa3/poB HAX NPOTHMH raGuTycHBIMH (GOpMaMH.
(cM. Tabun. 2). CpeptHee COAEPKAHUE ANMA30B IO POCCHINH COCTABHIIO 0.036 kap/™’, Ha
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yUacTkax, B HAHMCHBINCH CTENCHW MNOPaXKEHHBIX CTAapaTe]bCKMMM paloTaMH, OHO
Jocturaer 0.3 Kap/M3. Bec xamueit mmenserca or 0.04 mo 8.71 kap, cocranis, B
cpenteM, 0.837 kap. B npononsHoM npodume pexm HaGMONAIOTCA MIMEHEHHS
MOP(ONIOrudeckoro CrekTpa KpucTamwioB. Tak, BBEPX MO TEYEHHMIO, COKPALIAETCH
KOJMIECTBO OKTa’gpoB M BO3PACTAET JONA OKTA3APOHIOB M AOACKAIAPOHIOB
(cM. Tabn. 1). Ha HIXHHX y9acTKax pOCCHIIH MpeoGajaloT KAMHH BECOBBIX rpynm
1-0.5 xap u 0.5-0.25 kap, BBepX MO TEUEHHIO YBENMYMBAETCA NONA KaMHel BECOM
menbme 0.25 kap. B BepxoBbAX 0TpaGoTaHHOMH pOCCHINK MeNKHE KaMHM IPE0GIalatoT.

Tabmma 2
Mopdonornaeckue THNB ATMA30B U3 NposBACHKH 3ananHol Adpuky 1 SxkyTun
. Mopdonoruueckuit tun | Cpennuit Bec
Takcon ANMa30HOCHBIH KpHCTAILNOB, % amMazos, kap| HCTOUHHK
oGbekT o lo-a[ i |upome nHdopmauun
 T— Tapa6o 70.8 | 13.7 | 8.0 7.7 0.87 Jauusie
POCCHITH JHambas 15012501350} 250 0.3 aBropa
Feuen Bennxona 100 | 264 | 152 | 484 e P A
JlamGas 20 | 20 126.7] 333 0.2
KumGepnurst Cerena 6.0 | 24.0 ] 70.0 — 0.1-0.33
FBHHCPll) bynyny 93 {1591 73.8 — H.Y. 3ybapes, 1983
Pepyba 40.0 { 20.0 } 40.0 ~ 0.2
HoxemGpuiickue | buppum 40.0 | 10.0 ] 200 | 30.0 0.06-0.07
TCPPHICHHbIC Bomsa ' 40.0 ) —~ 120.0] 400 0.03 Merenkuna
g)owalmn Toptest 5201100 150] 23.0 H.H. # 1p., 1974
anaHOH
Adpuky Jabakona 75 {75 1150 700 H.1L
Tp. Haunas 71.0 1146 | 11.4 3.0 0.04
KumGepmurst Tp. Mup 61.1 2621114 1.3 0.031 3umyyk,
SxyTiu Tp. M, XXIIT Konruns, 2005
cveama KIicc | 81.2 | 12.7| 4.8 1.2 0.034

Tipumeuanue: O — oxrasnp; O-J1 — nepexoanas ¢opma; [l — NOAEKAIAPOMI; H.H. — HeET
uapopMauny.

UMK u3 ammoBHA PeXH NMPEACTABJICHB! OKPYIJILIMH 3€DHAMH IHKPOMILMEHHTA H
THpoMNa, WIH HX OCKONKaMH € CErMERTaMH OKpYIIbiX noBepxHocreii. JnanasoH
cootHomenuit TiO; 1 MgO B MHKPOHIEMEHUTAX POCCHITH 3HAYUTENLHO YXKE, HOKENH B
NHKpornbMeHnTax faek Jlamb6aunckoif miomany # GNH30K K TAKOBOMY W3 MUHEpPANOB
Tpybok [launas u Meamyn (cM. puc. 3). CootHomenre Cr,O; u CaO B muponax u3
POCCBHINTH CYIECTBEHHO OTMHYACTCS OT TAKOBOIO M3 PaHATOB M3YydEeHHBIX HaeK: 37ecCh
NPHCYTCTBYIOT MHHEpANBl KaK JIEPUOJMTOBOrO, TaK M rapuOyprur-XyHHTOBOTO
NApareHe3HCoB, YTO COOTBETCTBYET BLICOKOATMAa30HOCHBIM KUMOepiinTaM (pHc. 4).

Ha Maccannnckoilt Iuiomaay B pe3yssrate NOUCKOBRIX paboT Gruto o6HapyxeHo 14
KUMOEPIMTOBEIX Aaek. [l RUX XapaKTepHO CyGINMPOTHOE MPOCTHPAHHE H HECKOJBKO
Gonbwas, B cpasHeHMM ¢ Tenamm JamGammckoll mromamu, MomHocTe (50-70 cMm).
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SIpkoit ocob6erroCThIO Aack MaccaauHCKkoi fUTOINAIH SABIAECTCS XPOMINTTHHETUA-TTIHPO-
IHKPOWIBLMEHHTOBAS MHHepaliorHyeckas cnenudunka: B Tenax JambauHckoil miomanu
XPOMIUITIMHENHAR, ABAIOMYECA OJHHM H3 HHAWKATOPOB NyOHHHOCTH (OPMHUPOBAHHUS
KHMOepIHTa, OTCYTCTBYIOT. M3 4 Teim rwiomand 6bUTH B3ATHI MEAKOOOBEMHBIE NPOOH
(2-3 M*), anmassl B pesynpTaTe MX oGoramenus e oGHapyKeHs [Adanackes, 2005¢).
OnHaKO OUEHUTh CTENEHb BIMAHUA JAHHBIX JAacK Ha (OPMHUPOBAHME POCCHIIH MOXKHO
Oynmer TONLKO B pe3ylpTaTe CONOCTaBJiGHHA TrabUTyCHBIX (GOpM anMa3oB K3
AUTOBHANBHBIX OTIOKEHHH M KOPEHHBIX MCTOYHHKOB, MIA 4Yero HeoGXOMMMO
npoussecT onpobopaHue B Gompminx o6bemax. Bpicoxoe KayecTBO anIMa3loB B
POCCBINAX TIO3BONAET PACCUUTHIBATE HA OOHAapyKEHHE ITPOMBIILIEHHO-3HATHMBIX
KOpEHHBIX 006bekToB. UMH MOTyT OHITH KaK YK€ M3BECTHBIC HAMKH, TAK H HHBIE
00pa3zoBaHus, pacloNOXeHHBlE B Npeenax IUIOMaN WK Ha He3HAYHTEILHOM OT Hee
yAATCHUH.

1
*2
o3

A4

Cr,0,, Mac.% Cr,0,, Mac.%

Puc. 4. CootHomerue Cr,0; u CaO B nuponax u3 Aaex JamGauHckoil mwiomany,
anmopus p. TaBabo, HeaMa30HOCHBIX H ANMa30HOCHBIX KHMOSPIIHTOB.

1 — naiikn Jlambannckolt moromany; 2 — awnoswuit p. Tasa6o; 3-4 — no [Adanacees u ap.,
2001]: 3 ~ nHeanMasonocHas TpyGka OGHaxenHas, SkyTus; 4 — amMazoHocHast Tpy6ka Mup,
Axyrnsa.

IMaparenesucsr: [ — rapuGyprur-nyHuToBEIA anMasoHocHsI; [I — rapuGyprur-XyHUTOBLIH
HeanMaszonocusit; IH — nepuonuropniif; IV — pepmurossiit. Tun auarpammel — no [Cobones,
19711.

®opmuposanne pocceineif  JOro-Boctounoit I'BHHen npoucxoamno 3a  cuer
MHOXECTBCHHBIX  KOPEHHBIX  HCTOYHHKOB.  HakowieHHio  NPOMBINUIEHHBIX
KOHLCHTpalMA anMa3’oB B POCCHIIAX crocoO6cTBOBanO GoJbIIOe  KONHMYECTBO
KHMOEpIHTOBBIX TEN M YCIOBHA TPOINMYECKOro KIUMAara, KOTOpHIE ONpemenwI
CHIBHYIO BHIBETPENOCTh KHMMOECPAMTOB M MX HMHTCHCHBHYIO 3po3uio. HeomunakoBoe
COOTHOIICHHE TabHTycHHIX (OopM aiMa30B Ha OGIHM3KOPACIONOMKEHHBIX ILTOIIAAAX
CBA3aHO, 10 BCeii BUAMMOCTH, ¢ X (JOPMHPOBaHUEM 3a CUET PANIMYHEIX (a3 BHEAPEHUA
kuMOepnnroB. TTepBOMCTOYHMKN anMa3oB Juid pocewinelt Maccanunckoil mromanu
BHEOPANKCH Ha Ha4YanbHRIX 3Tanax ¢Qopmuposandsd I'BHHefickoro kuMbepnurosoro
paifoHa. Bricoxas ckopocTe mombeMa cOpMHpPOBABImIEro MX paciuiasa o0yciioBina
XOpOLIyI0 cOXpaHHOCTh anmMa3oB. [To Mepe 3aTyxaHHs KHMOEpPIMTOBOrO MarMaTHsMa
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COXPaHHOCTb aNMa3eB CHIDKANAch, GopMHpOBANHCH Y6Oro-H HeanMa3soHOCHHIE Tena,
XapaKTePH3YIOMIHECs MHUKPOWIEMEHHT-(IOTONUTOBOMN MHHEPaNnoruIecKoi
cneundukoit. Takum 06pasoM, pacHpoCTPaHEHHOCTh TAGHTYCHBIX ¢dopM anmazop B
POCCHIINIX, 2 TAKKEC HAMHYME HIH OTCYTCTBHE Ha KPHCTAUIAX CJICAOB MarMaTHdecKoil
KOPPO3HH MO3BONAIOT Pa3bpakoBLIBAT TEPPHTOPHA MO MEPCIEKTHBHOCTH BHITBICHUS
TICPBHTHO-2NIMa30HOCHEIX nopon. HawmGonsmmit MHTEpEC NpeACTABIAIOT patioHst
PacnpoCTpaHenus pocchineif, mnpeobnajatomeil raburycHolt dopmoli  anMazos B
KOTOPHIX ABIACTCA TUIOCKOTPAHHBI OKTAdAD.

Honoxenue 3. Poccomu Cereporo Ypana (KpacHoBHIIEpcKas NJI0IIAAb)
(opMupoBanucL 32 cYeT MOCTYIIEHMS ANMA3OHOCHOrO MaTepHaja u3
AOCHIYPRACKHX MPOMEXYTOUHBIX KOJLUIEKTOPOB B OTJICKEHHSI KOTHHMCKOI (S:k1)
B Takatuuckoit (Dyfk) cBuT, nocxeaylowero 3MOBHANLHOTO 06GOrAMICHHS
AJIMA30HOCHBIX TOJI H NEPEOT/IOKEHUS MOAE3HON0 KOMNOHEHTa B oGpazoBanuns
HEOrCH-1€TBEPTHHDIX AeNPECCHil H BOJOTOKOB COBPEMEHHOI pe4Hoii ceTn.

B xone monessix paGor 200306 rr. 6summ M3y9eHBl TeOJIOrHYecKoe CTPOSHHE M
MuHepanorus o6bekroB 3A0 «Ypamammas»: Mectopoxnenmii Hmkosckuit Kaprep,
Cepepnas u IOxnas Pacconzuasn, Bomminka, Jlunus 178 u nposiBneHns JIpecBsHKa.
AJIMa30HOCHBIMH 3/€Ch SBJIAIOTCA OTOKEHHT KOMTHMCKON (Skl) 1 Takatunckoii (Dy#k)
CBUT, & TAKKE HEOTCH-1CTBEPTHIHbIE SPO3HOHHBIC IETIPECCHH.

Cunypuiickne u pgesonckHe poccomy. Henpomuinuiennas anmmasorocHocTs
ApECBAHCKOH MavkM KOMMMMCKOH cBHTH (S;k) ycraHommena Ha MECTOPOXACHHA
Cenepnan Pacconsuas [KonoGsuun u ap., 1984¢]. OtnoxeHus 3aneraloT Ha FIHHACTOM
KOp® BLIBETpHBAHHA NOPOX KOYEIIOPCKOH CBHUTH, NPEACTABNEHHBIX KBAPIUTOBHIHEIMH
NIECHAHHKAMH M aNeBPONHTAMH. MOMHOCTS KOPb BRIBETPHBAHHA COCTamisger 1.5-3 M.
OTIOXEHHA APECBARCKON MAYKH, MOIIHOCTE KOTOPHIX Ha MECTOPOXKHAESHMH COCTABILACT
12-18 M, ClOKEHE! YepeyIOMMMICS DPOCTOTMH TPaBEJIMCTHIX MECYAHUKOB M TIIMH, YTO
CEHICTENBECTBYET O MHOTOKPATHOM CMEHe YCNOBHH OCaiKOHAaKOIUIeHHA. B BEPXHHX
acTiX pa3pesa BO3paCTaeT KOJHYECTBO INTMHHCTOTO M OPraHOrEHHOrO MarepHana;
TCCHAHNKH 37€Ch 00pasyloT JIMH3E H MATOMOMHLIEC MPOCIOH, B COCTABE MX LEMEHTA
YBEJIMIHBACTCA 1078 KapOOHATHOH COCTARMMOMIEN, OSBIMOTCA TOPHIOHTEL Mepreneit.
OTO  CBMACTENBCTBYET © MOCTENeHHOH CcMeHe KOHTHHEHTANIBHOTO  peXHMa
0Ca/IKOHAKOTLICHHS Ha MOPCKOIA, :

ANM230HOCHOCTB TAKATHHCKOM CBHTHI (Dytk) ycTanoBsieHa B HECKONLKHX paspesax,
Ha MeCTopoxaenuy MIKOBCKUi kapbep OTMEYAIOTCA MPOMBIMINEHHEIE KOHUIEHTpaLnH
amMa3oB  [Bexkkep m ap., 1970]. TakaTMHCKHME OTIOXEHHA 3aneralr Ha
AONOMHUTH3NPOBAHHEIX H3BECTHAKAX KONIHMCKOH CBHTHL. KapGoHaTHhie HOPOIE!
CHIILHO  3aKkapCTOBAHH: B TpeJeNax MECTOPOXKACHMS HaGMIONAIOTCA KAPCTOBHIE
KapMaHE!, 3an0MHCHHBIC TEPPHICHHEIM MaTepuanoM. M pasmep cocrasuser ot 5 o 50 M.
Ha omnoxenusx xoyamMcxoli CBHTH pa3BUTA TIIMHACTad KOpPAa BEIBETPHBAHUSA.
MoumocTs ee, B 06nacTn BRIXOXa KOHTaKTa TEPPHUFEHHBIX K KapOOHATHRIX NOPOZ HA
AHCBHYIO TOBEPXHOCTh, COCTaBifseT 8-10 M, NpPH NOIPyXEHHH KOHTAKTAa OHA
ymensmaerca no 0.5-3 M. Paspes ornoxennit TakaTHHCKOM CBUTH B npenenax
MECTOPOXICHHA KpaliHe HEOmHOpoZeH. B GasanbHOM ropH3OHTE, CIOKEHHOM
TPaBETHCTHIM MECYAHHKOM, [MHPOKO PasBHUTHI JIMH3LI TPABEIATOB MOIIHOCTEIO 1-10 M
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OPOTDKEHHOCTHIO 5-30 M. B HiX HepaBHOMEDHO pacnpeAeNeHb! JIMH3E! PeAKOraledHEIX
KOHTJIOMepaToB pasMepoM 0.5-2 M. B cocraBe rajnek XoHrjoMepara npeoGnanaior
OKaTaHHLIe OONOMKM NECYaHHKAa H WILHBIE KBapll, Pexe BCTPEYAIOTCS KBAPLMTE,
AJICBPONINTHL M APTHILTHTEL JIHH3LI KOHITIOMEPATOB TATOTEIOT K 6a3aIbHOMY FOPH3OHTY
CBHTHI, OTAEJNbHbIC TAIBKH H UEMOYKH FajcK BCTPEYAlOTCA U B BEPXHHUX 4acCTAX paspesa.
HcrounnkoM o0NOMOYHOrO MaTepHana MU TAKATHHCKMX KOHLTIOMEPATOB SRIISHOTCA
nopossl momonosckoil (O(?)3pl) u xouemopcekoit (Vcy) csur [Bexkep n ap., 1970]. B
TAKATHHCKHX  OTNOXEHWAX HaOMONAIOTCA  KpYNHBlE HEOKATAHHHE  OOJIOMKH
cna6onMTUTHONIHUPOBAHHDIX apTIUIMTOB U HAYKH EPEC/IaHBAHUSA TECIAHHKOB H [IIMH.
CXomHEle  JWMTONOTMYECKHE  XapakKTEPHCTHKH  THOMYHBL U4 OTJIOKEHHH,
COpPMHPOBAHHEIX BPEMEHHO JeHCTBYIOIMMU BOHLIMH MOTOKAMH, CBS3aHHEIMHU C
JMBHEBBIMH HOXKIAMHU B YCIOBUAX cyxoro kiumata [PoxxoB, Muxanes, 1963].
TloBbimenHas anMa3sOHOCHOCTh TAKAaTHHCKOM CBHTHI OTMEYAeTCs B IPyGO3EPHUCTHIX
OTNOXEHUAX.

Heoren-yerBepTHYHEBIE JenpecCHH W3yYeHEl HAa MeCTOpoxjeHHAX CeBepHas u
IOxnaa Pacconbnas, Bonsinka, JIunus 178. Mexanusm ¢opMupoBaHus AENpeccHii
paccMOTpeH Ha NpHMepe yvacTka JlpecBanka. ILTOTHKOM Aj19 MECTOPOXACHUA JIUHHA
178 cimyxaT nopomsI pacCONEHUHCKOM M HU3BEHCKON CBMT, [ns Aenpeccuit CenepHas
IOxHan PacconbHast — OTNOXEHHA KOYEmOPCKOM H KONYUMCKOH CBUT. OCHOBaHMe
MECTOPOXAeHHs BonblHKka CHOKEHO IMOPORaMH  KOMYHMCKOH, TaxaTHHCKOI,
NamuicKkoH, KeIHOBCKOM ¥ ryGaxuHcKkoit cBUT. [TOBEPXHOCTh MAOTHKA HEPOBHAsA: B Hell
Habmonarorcs yrayGneHus or 10 mo 200 M B nonepewHuKe, YepeAylOLIHECH ¢
MOBLINEHHBIMM  y9acTKaMH. (DOpMUDOBaHHE MOXOOHOH NOBEPXHOCTH CBA33aHO C
SPO3HOHHO-ACHYJAUMOHHLIMH HPOLECCAMH, HHTEHCHBHOCTh KOTOPDHX Ha KOHTaKTax
TEPPUrCHHBIX ¥ OPraHOIe¢HHBIX OTJIosKeHHUIT Haubolee BhICOKA. DPO3UOHHBIE JENPECCH
3aN0JHEHH PHIXJIBIM MaTepHanoM. B IpUILIoTHKOBOMH YacTH PaclpoCTPaHEHBI IeCYaHo-
[JUHUCTHIE 06pa3oBaHMA, B KOTOPHIX BCTpeuacTcs GONbIIOEe KONH4ecTBO OOIOMKOB
OKPYKalQIIMX MOpojA. MaTepHall INI0OXOCOPTHPOBaH: KPYNHOTAJICYHBIC TOPH3OHTHI
YacTO 3aNEracT Ha MEJKOTaJICYHbIX M TPaBHIHHIX, BCTpEdaloTcA OOIOMKH IIBIGOBOM
Pa3sMEPHOCTH, YTO CBHACTENBCTBYET O (HOPMHpPOBAHHH NPHILIOTHKOBOTO FOpH3OHTA
BPEMEHHEIMM BOAHBIMU IOTOKaMU. BhinIesiexkaiye oTI0RKEHHA CROMCEHB! OBHATIBHO-
JACMOBHANEHBIMH M JMIOBHAIBHO-MPOMOBHANBGHEIMY  00pa30BaHMAMM, i KOTOpBIX
XapakTepeH CYUIECTBEHHO INIHHUCTBHIA COCTaB M MEHbluee KOJMYECTBO OGIOMOYHOrO
MarepHana. 3pO3MOHHBIC AENPECCHH MEPEKPHITHl CI0EM INIHHACTOTO HETBEPTHYHOTO
3IOBHUA, B KOTOPOM HabMOAAIOTCA YYacTKY, o0oraieHHble IpecBIHHCTO-MEGHUCTRIM
MatepHanoM. [loBbllieHHBlE KOHUEHTpaUMH anMa30B Ha BCeX OOBEKTaxX 3TOro THIA
OpHYPOUEHE! Kk 6a3a/IbHOMY FOPH3OHTY.

Pocceinu  coBpeMeHHOi pevuHOii CeTH M3BSCTHRI B OTIMKEeHMax V-I
HAINOMMEHHBIX Teppac, MOWM H pycell. AJIMa3OHOCHBIMH SBJIAIOTCA TONBKO PEKH,
pa3MbIBaOIIe 3pO3HOHHbBIE aenpeccHH [Berdanpmnop W np., 1976¢). TlopnmeHHbIe
KOHICHTpallMH  aJIMa3oB NpPHYPOHEHHl K  OTJIOXKEHUAM, MMEIOMUM  TECHYIO
TeHETHYECKYIO CBA3b C OTIIOKEHMAMH AenpeccHii [[lImako, Munopus, 2004].

OCHOBHEIM KOMIIOHGHTOM TXeNoH (paKImH mopod IJIOTHKA M alMa30HOCHBIX
" OTIOXNKEHHH JBISIOTCA ayTUreHHble MHHEpalbl — JIMMOHHT, [HMPHT, AOJIOMHT, GapHT,
réMaTHT H TUApokcHas Mn. Cpemu anioreHHHIX MUHEPAToB HpeobmafaloT LHPKOH,
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PYTHI, TYpMalvH, XpOMIIMHHENbL W MAarHETHT, B KOJMYECTBE ENWHUYHBIX 3HAKOB
BCTPEYCHB IPaHaThl pAia aNBMAHAUH-TPOCCYNAP, MAPOKCEHBI, WIBMEHHT, KODYHX M
KMaHAT. Muuepais! 3HAYMTENBHO OKAT2HB! WAM K€ MPEACTABIEHBl MEIKHMH
ockosikamy. CTeneHb OKATaHHOCTH, LIBETOBAA raMMa M COCTAB AJLTOTEHHBIX MHHCPANOB
BO BCCX OTIONEHMAX HMACHTHYHBI, YTO TOBOPHT O COINOCTABHMOH INIATENLHOCTH HX
UpeOLIBaHMA B SK3OTCHHEIX YCIOBHAX. ACCOLMALMS MHHEPAIOB YKA3HIBACT HAa HX
TOCTYIUICHHE M3 KHCIBIX WIH LIET0YHBLIX MarMaTHIeCKuX K (M) Meramopdudeckux
o0pasoBamii.

UMK B  pajHOBO3PacTHBIX  OTIOXEHMAX  [IPEACTABJIEHHI [IMpPOTIOM,
IMKpOHNBMEHUTOM H XpoMumuHennmamu. CootHomenne Cr,O; u CaO B mmpomax
COOTBETCTBYET TAKOBOMY B BBICOKOANIMa30HOCHEIX KMMOGepautax (puc. 5). Munepan
XapaKTepPH3YIOTCA  CHIBHOM BHIBETPENOCTBIO: 3aYaCTYl0 IO HEMY Ppa3BHBAETCA
XpoMHCTast  cmoga ~—  QyxcHur. MIIBMEHMTEH B 3HAYMTENBHON  CTEIEHH
nejikoxcenusnposanbl. Conepxanna TiO,, MgO u Cr,O; N03BONTIOT OTHECTH IAHHBIH
MHUHEpal K KaMGepnuToBuIM mmKposbMennTam [Kyapssuesa u gp., 2000]). Coctas
XPOMUIIHHETHAOB H3MEHAETCA B IIMPOKHX npenenax (puc. 6). Spkoii 0coGeHHOCTBIO
AAHHOTO MHHEpana sABnAeTCA Bbicokoe comepxane TiO, (mo 2.32 Mmac. %),
XapaKTCPHOS AN XPOMIUNHHENMAOB 13 KumOepiuron. MakcHMalbHOE KOJMMYECTBO
XPOMINMUHETHOB, COCTaB KOTOPHIX OTBEYaeT KHMOEPIHTOBOMY IlapareHesucy,
HAOIONAETCA B OTMOXKEHWAX TAKATHHCKOH cBHTH. Kommuectso MK BO3pacTaeT OT
JAPEBHHUX TONIK K Golee MONOABIM.

101 Pie Puc. 5. Coornomenve
,/ ol Cr,0; 1 CaO B nuponax 13
¢ * v ot I A 2 Da3sHOBO3PAaCTHBIX
S P X TEPPUTEHHKIX TOJIY
g s ‘A‘A" “H o -—--® S'gfw#’ ® 3 KomunMmckoli aHTHKIHHATH,
. A® S N S 1 — U3 KouewopcKoil CBUTH
o ele 4 “Th_ab gee [Hepenanos, 1999);
8 41 e - x 5
O ’.AA A 2, 3 — o [IImakos, 2008]:
i JRe 8 Ja A A & 2 — U3 KOMIUMCKOH CBUTEY,
2 Lo I ‘? A & ¥ 3 — M3 TaxaTHHCKOM CBHTSI.
Ry ! A Tlaparenesncs u T
e ! JHArpaMMBel aHAIOTUYHEI pHC. 4.,
0 2 4 6 8 10

Cr,0,, Mac.%

Onpeneniense TeHETHYECKOTO THNA POCCHIIM OCHOBLIBAGTCA HA  BBISBICHHH
TATONOTO-(H2UAANEHON NPHHAMIEKHOCTH AMMA3OHOCHEIX OTIOMEHMH M THIOMOP(HEIX
ocobenHocreif amvasos u UMK [IToxebicomkuii, 2000]. Anmasst ¥3 Pa3HOBO3PACTHBIX
mecropoxuennit KpacHosrmepcxoro paliona XapakTepH3yloTcsi HATHIHEM IPH3HAKOB
JUIATENEHOTO NpeOBIBAHNA B 9K30MCHHBIX YCIOBHAX, YTO YKa3HBAET HA HX MOCTYILICHHE
H3 TIPOMEXYTOTHOIO KOJUIEKTOpa. JIMTONOTrMYecKHe OCOGEHHOCTH MECTOPOXKICHHA
HMuikosckuii  kapeep, sBnsomerocs HauGonee JAPeBHHM M3 TIPOMBIHLIEHHO-
AIMa3OHOCHEX OGBEKTOB, YKA3HIBAIOT Ha €r0 OPMHUPOBAHHE BPEMEHHBIMH BOLHBIMH
TIOTOKaMH, CHCHOBATENLHO, MUTAIOMUHA POCCHNL OGBEKT NRO/MKEH PACMONAraThCA Ha
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HEe3HAYUTENbHOM YyhaneHuH. I'py0o3cpHHCTBIC IUIOXOCOPTHPOBAHHEIC OTJIOKCHHA,
GnaronpusTHHIE A KOHUEHTPALWH alMa30B, BCTPEYEHH B COCTaBEe HIbA-BOXKCKOM,
KOMELIOPCKOH, MOMSHEHOBCKOIM, MOMONOBCKO M komguMckoii cBuT. Ilepeornoxenue
aJMa30B B TAKATHMHCKHE OTIOKEHUS M3 JPECBAHCKOH NAaYKH KONIMMCKON CBHTH
MaJIOBEPOATHO, TaK KaK MOCJIENHAS XapaKTEpPH3YCTCs HEBBLIACPIKAHHOH MOMIHOCTHIO H
HE3HAYHUTENLHEIMH COJIEPKAHUIAMH MOJIE3HOTO KOMIMOHEHTA. 3aeraHue KOMYMMCKHX U
TAKaTHHCKHX 0CAJKOB OJIM3KO K COTJIACHOMY, UTO CBHACTENBCTBYET O HE3HAYUTEIBHOM
pasMEIBE CHIyPHIICKMX OT/JOXKeHWil B INpeATakaTHHCKoe BpemA. ClienoBaTelbHO,
AMA30HOCHOCTD TEPPHIEHHBIX 00pa30oBaHHIf KOJMHMCKOH H TAKATHHCKOM CBHT CBsI3aHA
€ pa3sMBIBOM €IMHOTO HCTOYHHKA.

10 Prc. 6. CocraB XpOMILITHHENULOB

H3 Pa3HOBO3PACTHBIX TEPPHIEHHBIX
Toi KoMuMCKolf aHTHKITHHAIH 110
[Manaxos 1 ap., 1980; JlykssaHOB2 H
ap., 1997; Bymapuna, 2002]

M A2HHBIM aBTOpA.

1-3 — cocTaB XpOMUINHMHEIUNOB:

1 — M3 Ko4eIIOpCKOH CBUTHL;

2 — 13 KOMIMMCKOH CBHTEI;

3 — 13 TAKATHHCKOM CBUTHL;

4-10 — nons coCTaBoB XPOMINNHHEITHIOB:
4 — prIIOYeHHIA B aTMa3ax;

5 — xumGepuTOR; 6 — MEIIMETHTOB;

7 — KCCHONMTOB N3 KKMOEPIIHTOB;

8 — 6a3anLTOB CPEAHHHO-0KEAHHUECKHIX
XpeOTORB; 9 — KOMaTHHUTOB;

10 ~ «KYpYHICKOTO» THIIA.

Tun auarpammsl o [Adanacses ¥ 1p.,
0 02 04 06 08 1o 2001}

Fe"'/(Fe'"+Mg)

0.8 1

Cr/(Cr+Al)

e
-

82

IIpuBHOCY a/Ma30B B CHIYpHICKHE H HEBOHCKHE OTIOXEHHA MPEALICCTBOBANO HX
BBHICBOOOXKACHHE U3 APEBHHX KlacTudeckux Tonim. CymecTBoBaHME OarompHATHHIX
IUIS  3TOr0 YCNOBHMH YCTAHABIMBAETCA 10 HAIMYHIO KOP BRIBETPUBAHHA Ha
noxacTwiaonmx nopoaax. Iloctymnenue anmmazoB # UMK B OTIA0KEHHA APECBAHCKOMN
IIAYKH KOTYUMCKOH CBUTHI IIPOHCXOOWIO B YCIOBHAX MHOTOKDATHOH CMEHE! PEKHMOB
aKKYMYJSOUH, YCTAHABIMBAcMOH MO UYEpeNOBAHMIO INACTOB IIHH M IPABEIUCTHIX
NECYAHNKOB, M HE CONPOBOXKAAJIOCH CYIIECTBEHHEIM oGoramenueM. O6orainende
KHMGEpIHTOBOTO MaTepHala IPH NOCTYIVIEHHH B OTIOXKEHHUA TAKaTHHCKO#H CBHTHI OBLIO
Gonee 3HRYMTENLHBIM. JTO CBA3AHO C HANMYMEM HA MOBEPXHOCTH KONYMMCKHX
M3BECTHAKOB OTPHUATENLHBIX (GopM penseda, CHOPMHUPOBAHHBIX 32 CYET KapCTOBBIX
npoueccos. KapcroBble [CNPECCHK HIPald pofib pycel BPEMEHHBIX IIOTOKOB H
ABJSUTHCh TMAPOAMHAMHYECKMMH JOBYMKaMH Wit anMasoB U IMK. Takum obpasom,
pa3nMuBas aJMa30HOCHOCTh ToNm, CGOPMHPOBAHHBIX 33 CYET EJHHOTO KOPEHHOro
HCTOYHHKA, CBA3aHA C PEXXAMOM (HOPMHPOBAHUS MPOTYKTHBHAIX OTIOKEHHH.
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Heoren-yeTBepTHUHEIE ~ OpPO3HOHHBIE  HENPecCHM  NPeACTABAAOT  cobok
TIPOJIOBHANLHO-ACTIOBHANIBHEIE POCCHINH, 0 geM CBHJCTENBCTBYET
OnuskonepeMemieHHbIt  XapakTep oOmIOXenwi. CojepxaHMs anMa3oB B HHX
3HAYMTENBHO BHIME, HEXENH B CHIYPHHCKMX M JHEBOHCKHX MPOMEXYTOTHEIX
komnekropax. ClieA0BaTeNBHO, NEPEOTAOKEHHIO B HAX KUMOEPIHTOBOrO MaTepHana u3
NANE030/CKUX NPOMEKYTOYHBIX KONNEKTOPOB [OMKHO OBUIO MPEAIECTBOBATH €ro
oboramenne. BiaronpusaTHbie ycnoBHs [ns OGOralieHHA 3a CUET IIHOBHANBHBIX
MPOILIECCOB CYIMECTBOBANIN B ME3030€: M0JI0Ca MIMHUCTO-NIeCYaHbiX 00pa3oBanmii aToro
BO3pacTa (HKCHpyeTCA BIOJL KOHTAKTA TAKATHHCKOM M KOMYMMCKOM cBUT [MyCHXHUH,
1974¢]. Mecropoxnenus Bombimka, Cepepuast ¥ IOxnas PacconbHas BaxofaTcs B
HEMOCPEACTBeHHOM OnmsocTH oT 31X oOpasoBanmii. Mecropoxnenne Jluuua 178
Haxopurca B Oacceiine p. Bompmoit KomamM Ha ynaneHWH OT ME3030HMCKHX KOp
BBIBCTPHBAHMA W Dajic030iiCKMX ANMa3lOHOCHLIX oTIOXKeHHH., M3 npemmomaracMeix
KOJUIEKTOPOB aJIMa30B B 00JIaCTH NITAHHA MECTOPOXIAECHHA HAXOAATCS TOJNLKO TIOPOABT
NOMIOROBCKOH CBHTHI, YTO CBHICTENLCTBYET 00 HX [IaBEHCTBYIOmEH ponM B
¢dopMHpoBanHH KoMILIeKea poccrinelt KomuuMekoii aHTHK/THHAIH.

N3 pa3sHOYPOBHEBBIX HPOMEKYTOUHRIX KOJLEKTOpos anmMasbi 1 UMK moctynmamy B
OTJIOXKEHHS COBPEMEHHOI peuHoli cetu. Pemaromee BiMAHME Ha (OpMUpOBAHHE
poccrineii Oka3hBaH IPOIHOHHEIE AEIPECCHH.

Taxum  ofpasom, anmasoHocHbie poccoimi  KomuMMCKOl — aHTHKJIMHATH
copMupoBanHcs 3a cqer:

— HATHYHs IPEBHEX NPOMEKYTOYHBIX KOJUIEKTOPOB;

— BBICBOOOX/ICHHA KAMOEPIIHTOBOrO MaTepHalia M3 IPOMEXXYTOTHBIX KOJLIEKTOPOB,
€0 HeJANIEKOro MEpPeHoca M KOHIEHTPALMH B OTJIOXKEHMAX KomaumMmckoit (Sikl) mn
TakaruHckoit (D, 7k) cur;

— OMOBHAILHOTO oOfOrameHdss CHIYpHHCKHX H HEBOHCKHX MPOMEXKYTOYHBIX
KOJUIEKTOPOB;

— HEJANIEKOT0 NepeHoca ¥ KOHUCHTPALMH a/IMa30HOCHOIO MaTepHala B 3pO3HOHHBIX
JEnpeccHx;

— pasMbIBa 3PO3HOHHLIX ACNPECCHII COBPEMEHHBIMH PEKaMH.

KonuenTpaimst ajMasoB 3a CYET 9K30T€HHBIX IIPOLECCOB H TEPEOTIONKEHHBIH
xapaktep HauGonee MpEBHMX OGBEKTOB HCKIIOYAIOT HAXOKIEHHE IIEPBOMCTOYHMKOB
anmvMa3oB B mpeaenax KpacHoeumepckoro paiioHa. AHanmu3 HampasJieHmit CHOca
00IOMOYHOTO MaTepHana ykasplBaeT Ha (OpPMUPOBaHME HauboNee BEPOSTHBIX
HCTOYHHKOB alMa3oB [yiA MecTopoxneHnii Kpacnosumepckoro paifona (TeppureHHbie
OTIIONKEHHS HAbA-BOXKCKOH, KOYEMOPCKOH, MOMIOXOBCKOH H MOMJHEHOBCKOM CBHT) 3a
CYET MOCTYIeHuA BemecTsa ¢ Bocroano-Esponetickoit mnardopmer [CmupHOB M 1p.,
1977), rne, no Bceit BHOMMOCTH, M PpAaCIONAralOTCS HEPBOMCTOYHMKH YPAIBCKHX
aimMa3oB. Ilenecoo6pasHOCT, MX NOHCKAa CYIIECTBEHHO CHIDKaeTcs Grmaromaps
GONBIIOMY SPO3HOHHOMY CPe3y Tell M NEPEeKPHITHIO NANE030HCKHMH ocanxamu. Takum
obpazom, Teppuropus CeBepHOro Ypana SBISETCS NEPCHEKTHBHON TONBKO JUIN
OOHapYXEHHA HOBBIX POCCHIIHbIX OGBEKTOB; HAHGONbIICE 3HAICHUE UMEET BLIABJICHHE
TIOrpeOeHHBIX POCCHINEt.
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BbIBOABI

ITpoBeaeHHBIE HCCIEAOBAHHA MO3BOILTY CALNATH CHENYIOMHE BRIBOABL

1. AmmazoHocHee poccrimu YOro-Boctounoii BuHeH XapaKTepH3yIOTCA TECHOMR
CBA3BI0 € IMTAIOMAMH  WCTOYHHMKAMM, BbIpaxaomedcd B  COOTRETCTBUH
MOp}OIOrHYECKOT0 CNEKTpa KPHCTANIOB M3 NEPBMYHO-AIMA3OHOCHBIX IIOPOX M
ALMOBHABHBIX 00pa3oBanuii H 06PaTHONPONOPUHOHANEHOH 3aBHCHMOCTH COACPIKaHHI
NUKPOWIEMEHHTa H aiMa3a. BiuskonepeMeIeHHBIH Xapakrep pOCCHICH MO3BOJIAET
paccunThIBaTh Ha OOHAPY)KEHHE HX NEPBOKCTOYHHKOB.

2. KumGepnurossie maiixu J{amGaummckoit mnomamu lOro-Bocroumolt I'eunen
OTHOCATCA K aIMa3-NMpONoBoii CyOdauMH W XapaKTepU3ylOTCH HEBBIACPKAHHOH
MOIIHOCTBIO, BHICOKUMH cofieprkanuaMu MMK, MHKpOHIbMEHHT-(OrONHT-NHPONIOBOH
MUHepanorideckoif cnenudmkoif, npeobaasanueM HU3KOKa9eCTBEHHBIX KPHBOTPAHHBIX
anMa3oB. 3HAauMTeNbHAA KOHHEHTpamMs Teld M YCAOBHA TPOMMYECKOro KiMMata
cnocofcTBOBaNN GOPMHPOBAHHIO ANMMa30HOCHHEIX POCCHINCH M KOHTPACTHBIX OPCONOB
paccesuus MK,

3. PaboThl, OpHEATHPOBAHHBIEC HAa PACIIMPEHHE ATMA3HO-ChIPbEBOIl 6a3pl I'BuHen
JO/DKHEI ObITh OPHEHTHPOBAaHEl Ha BBIABJACHHE KAK KODEHHBIX, TaK H POCCHIMHEIX
o6sexToB; HaubONLIIMiT MHTEpeC IUIS BBHIABIECHHA INEPBHYHO-AJIMA30HOCHBIX HOPON
SBIMOTCA pPaifOHEI PACIpPOCTPaHEHHUs pPOCCHINEH, npeobnafaomuMi TaGHTyCHBIMH
(dopMami aIMa30B B KOTOPHIX ABJIAIOTCS IUIOCKOrPAHHEIE OKTAdIPHL.

4. Pocceimu CesepHoro VYpana XapaKTepu3ylOTCA IDHDOKHM BO3PaCTHBIM
AMANa30HOM, CXOMHBIM MOpPQOMOTHIECCKHM CICKTPOM anMa3oB M HANHMIHEM Ha HMX
NPU3HAKOB JTHTELHOTO IPeGbIBAHAA B DK30TEHHBIX YCNIOBUAX. DTO CBHACTENECTBYET O
(GOPMHPOBAHMH TeNl 33 CYET EAHHOTO KOPEHHOrO HCTOYHWKA MM CMEIIAHHOIrO B
MpoLecce TPAHCIOPTHPOBKH MaTepHalia FPYIIILL TEN CO CXOAHBIMH MOPQONOrHeCKHMU
XapaKTepUCTHKaMH KaMHei.

5. ®opmuposasHe pocchineii KpacHoBHIIEpCKoro paliona MPOUCXOAMIO 33 CHET
6raronpuATHEIX reooro-naneoreorpaduueckux ycosuii. IlepeoTnoxeH b XapakTep
Haubojiee APEBHMX AMMA30HOCHBIX OOBEKTOB FOBOPHT O 3HAUHTENBHOM YJANCHHH
NEPBOMCTOYHMKOB ~ aiMa3oB.  KuMOepiuTtsl, NHMTalOmue  poccslnn  Ypana,
pacronaraioTcs, BEPOATHO, B BOCTOYHOH 9acTH Pycckodl DMTRL B HMEOT
JnoxemOpuitckuit Bospact. OHU B 3HAYMTENBHOH Mepe SPOAMPOBAHBI H IEPEKPHITH
naneo3oicKkHMH ocazkamy. PaloTel, OPHEHTHPOBAHHBLIE HAa pACHIMpPEHHME AIMa3HO-
CHIpLEBOIt Ga3bl peruoHa, JOJIKHBL GHITH HANP2BJIEHEL HA BRIABJICHHE HOBBIX POCCEIMHBIX
00beKTOB.

6. Vipanenue pOCCHIIM OT KOPEHHOTO HCTOYHHKA CONMPOBOKAACTCA YMEHBIIEHHEM
yyacTHA B e¢ (OPMHPOBAaHWM SHJAOTCHHBIX (AaKTOpPoB, Kak TO KOJIMYECTBO
KHMOEpANTOBRIX TeN, MX alMasoHocHocTh M coxepskanua UMK, npu BospacTaHun
BJIMAHHMA 3K30TCHHBIX NPOLIECCOB, OCHOBHBIMH H3 KOTODHIX SBJISETCA KOHLEHTpaLMs
anMaloB B  THAPOAMHAMMYECKMX JIOBYIIKAX M  OIIOBHANbHOE oborauieHue
MPOAYKTHBHLIX TOJIHI.
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