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BBEJJEHHE

B reonoruyeckoii IuTepaType ONHCHIBAKOTCSA NPEHMYNIECTBEHHO MOJIOJbIE ([1aNe0reHOBbIS
n Gollee MOJIONBIC) MEAHOTIOP(HHPORLIE CTPYKTYPHI M MOJMePKHABAETCA HX (JOPMAIMOHAO-TEHe-
THYECKHH THII MM MoJenb. Yaile Bcero MeIHONOP(HUPOBOE MECTOPOKIEHHE IPECTABIACTCA
KaK COCTaBHas 4acTh CIOKHOIO BYJIKaHHO-IITyToHHYeckoro coopyxkerns (BIIC), necymee men-
HOE, MCﬂHO-MOﬂHﬁHEHOBOB. 4 HHOT'JIa H NMOJIHMETAIUIHYECKOE OpYIEHCHHE.

Bomemoii uaTEpec BrI3bIBaeT npobiemMa MeTATIOHOCHRIX BTOPHIHBIX KBapIHTOB, KOTOPLIE B
BHJIE IIANKH-IIOKPOBA OKAiMISIOT S1p0 MEIHONOP(HPOBO HHTPY3HBHO NOCTPOHKH H OXBATHI-
BAIOT TAK:KEe KOMArMaTH4YHEBIC (0THOBO3PACTHBIC) BYJIKAHOTEHHO-0CA/I0YHEIE 00pa3oBanus, mpo-
pBaHHBIE AIPOM COOPYNKeHHA. I'0BOPH O PYLOHOCHOCTH MEAHONOP(HPOBLIX CHCTEM, ClELyer
VYECTh, 9TO MbI (JAKTHYECKH UMEEM JIEN0 HE TOJBKO C PYAHBIM TPeXBAPYCHBIM COOPYKEHHEM C
XapaKTCPHBIMH [IPOMBILLICHHBIMHA KOMIIOHEHTAMH, HO H C pa3JIM4YHbIMH (1]0pMaLIP10HHO-I‘CHCTH-
HECKMMH M TCXHOIOTHYECKHUMH THIIAMH Py, HEMalylo pojib B KOTOPBIX ITOMHMO MAarMaTHdec-
KHX M BYJIKaHOTEHHEIX HIPAIOT TAKKE IMHTePMATEHO-NH(MIBTPALIHOHHEIE TIPOLECCHI.

B cBsA3H ¢ 3THM BhICKa3pIBalOTCH pa3siMuHble, YacTO TPOTHBOPEYMBRIE MHEHHS O TeHe3Hce
BTOPHYHBIX KBAPIUHTOB, 00 HX METATOHOCHOCTH M CAMOM MeXaHH3Me 00pa3oBaHHA H CTPYKTY-
pe BIIC. 3ty npobnemy WU.I'. [laBnora paccmarpuBaet, a, ckopee, CBOINT K IBYM IIPOTHBOTIO-
NOKHEIM MHeHusM. /o nedasiezo epemenu mednonopghupossie mecmopodicoenua Llenmpans-
Hozo Kazaxcmara 2enemuiecku céaA3nieanuce ¢ hopmayuet emopuynbix keapyumos. Mot amozo
HOHAMbG U NPUHAML & npunyune ne moxcem™ (IlaBnosa, 1978). Oanoepemenno W.I'. Tlapnora
BBICKA3BIBACT A/bTEPHATHBHYIO TOUKY 3PEHHS M CUUTAET, YTO “00KA3aHo, Yo munuytsle dayuu
BMOPUHHBIX KEAPYUMOR € BbICOKOZIUHOIEMUCMBIMU MUHepanamu obpazosanuce 00 6HeOpeHUs
UHMPY3UY ZPAHOOUOPUM-NOPHUPUMOE 6 CEA3U ¢ NOCMBYIKGHUYECKON 2UOPOMEPMAnbHOT 0es-
meIbHOCMbI0 3a00120 00 opmuposarus pyoHou MuHepanusayuy’, T.e. JOMYCKaeTCa Kak pa3-
PBIB BO BPEMEHH OT PYAHOTO IPOLECCA, TAK U BYJIKaHAYeCKHi (IOCTBYJIKAHHYEeCKNH) TeHe3 e
BTOPWYHLIX KBAPLHTOB, YTO BLI3LIBAET MHOTO CHOPHLIX BONPOCOB OTHOCHTEJILHO HPOCTPAH-
CTBEHHO-BPEMEHHOI0 PACIIOIOKEHHSI BTOPHYHBIX KBAaPLUMTOB, BY/IKAHHTOB M HMHTPY3HBHOIO
KOMIIJIEKCA, @ TAKKe JATepPATLHOrO pAsla pPy/IOHOCHOCTH — OT INTOKBEPKOBOTO MOHOMHHEPAJILHO-
0 40 MPOKHIKOBOTO MOAHMETAUIHYCCKOT 0. PHJI HCCHCI{OB&'K‘CHCﬁ CHHTAIOT BTOPHYHBIC KBapLiH-
Thbl PYJAOHOCHBIMHA BHE 3aBHCHMOCTH OT UX TCHE3HCa, @ OT/IENBHBIC HCCIC0BATECIH YKA3hIBAKT,
YTO HPOMBIILIEHHOE 30J10TOMEIHOE OpyleHeHHe (opMHpYeTCH MO3/IHEE B CBA3H C BHEIPEHHEM
HHTPY3HH IPAaHOAMOPHTOB, C YYETOM TPAHCMArMAaTHYECKOTO ra3oMapoBOro BEPXHEMAHTHITHOTO
ucTouHuka opynenenus. [lo maenuio B.A. Hesckoro u A.A. ®ponosa (1985), noctmarmarn-
yeckHil mpoliece Havancs (HOPMHPOBAHMEM BTOPHMYHBIX KBAPLHUTOB (pPaHHAS CTalus TNepBOro
jTalna pyIo0TIOKEeHHS ).

IIpuBens 3TH B NPHHIMIE aTbTEPHATHBHEIC MHEHHS, MEL He MPECIEAYCM LEIH ETATBHOTO
paccMOTpPeHUst UCTOPHM 1 MeXaHn3Ma 00pa30oBaHHs BTOPHYHBIX KBApIMTOB, & IbITAMcA Noadep-
KHYTB, YTO NpoOieMa O4eHb CI0KHAA W MHOTOIUIAHOBAs M PEIICHHE €€ JIEKHUT, BO3MOKHO, Tle-
10 “nocepeanne”’. Marepnans mecropoxiennii llentpansHoro Kasaxcrana, Apmenun, Ilen-
TpansHOH Ameprku, ®unvnmua, MegHoro nosca Apu3oHsl, YAIH H APYrAX PErHOHOB HE NAI0T
OIIHO3HAYHOTO OTBETA Ha NOCTABJICHHBIE BOMPOCH. B MOHOrpadMH paccMaTpHBAOTCA HEKOTO-
PBIC H3 9THX BOHPOCOB HAa KOHKPETHBIX HPHMEPaX.

Bapianzopckoe ByNKaHHO-IUTYTOHHYECKOE COOpYKeHHe BhenseTcs Bnepesie. OHO pacno-
NO7KEHO HA HOTO-BOCTOYHOM 3aMbIKaHWM Bupaaiion-Kapabaxckoi cxiajuaroii 30l Manoro
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Kapkasza paHHeaJbIIHICKOH KOHCONMMIAMMH (TAJIG0OCTPOBHOM AYTH) H MMEET CeBepo-3amagHoe
MpOCTHpaHKe, OXBaTbiBasg MexIypedbe p.p. Cycymmpkyp u Xaunnrer. Bapnamzopckoe BIIC cio-
JKCHO 0HHOBO3paCTHBIMPI BYJIKAHOI'€HHO-0CAA0YHBIMH TIOPOJAMH H I'PDAaHHTOHIaMH [IaXKameu-
KaBapTckoro MHTPY3MBHOI'0 KOMILTEKCA CpPeIHEIOPCKOro RO3pacta, KOTOPBIE MEpeKphiBAIOTCS
HECOIJIACHO HIDKHE-BEPXHEMEJIOBRIMH, CTEPWIBHBIMH C TOYKH 3PEHHSI PYAOHOCHOCTH OTIIONE-
HHAMH.

Bapnanzopexoe BIC npeicraBiser He TOJNBKO TEOPETHHECKHIT, HO H PAKTHYECKHIT HHTE-
pec, T.K. KPYTTHBLIC BEIXO/IBI BTOPHYHBIX KBApIMTOB B npejenax [laxkamenckoro, Bockecapeko-
ro, Yankaraxckoro u BockeaTckoro pyaonposiBlIeHnii paccMarpuBaoTes HaMM Kak ¢parMeHTEl
e/IMHOH (hopMalMH BTOPMYHLIX KBapUHUTOB, HECYNIMX 30J0TOMEIHOE INTOKBEPKOBOE OpY/eHEe-
HHE JI0 TIyOHHBl 0T HECKONIBKHX AECATKOE J0 NEPBBIX COTEH METPOB, ARIAIOIMXCA HK30~IHIO-
KOHTAKTOBOH HAJMHTPY3HMBHOIl IIamKoii (IOKPOBOM, 4YEXJIOM), BOSHHKINEH B YCIOBHAX Onaro-
TIPHATHOTO COYETARMs I'€OTOTHYECKHX, TeOMOP(OIOrHYECKNX U KIMMATHYECKHX YCIOBHIH,

OTHeceHHe 3TUX PyNONPOSABICHHH K eMHO (opMalny MOKPOBHLIX BTOPHYHBIX KBAPIHTOB
JI4CT HaM OCHOBaHHe KOPEeHHbIM 00pa3oM TMepecMOTPeTh TepCeKTHRE PYAHOTO MO, BO-Tiep-
BBIX, C PE3KHMM YBE/THYEHHEM PYIHOTO TIOTEHIHANA, BO-BTOPLIX, ¢ YIETOM BO3MOKHOMH 3TaKHOC-
TH (MHOTOSPYCHOCTH) OpYIEHEHHs W NMEPCNEeKTHBHOCTH 00Hapyx)eHus MeIHOTopdHpOBOro opy-
JcHeHus Ha Gonee rry0OKHX ropH30HTAax.



[aasa 1. OCHOBHBIE TEOTEKTOHUYECKUE EIWHWIIBI U MOIETh
AJIBITUICKON TEOJUHAMMUKU MAJIOTO KABKA3A*

B cospemenHoil cTpykType MamokaBkaickoii reoteKToHuueckoit 0baacti Anbnuiickoro
CKJIaI4aToro mosica, Mexny soHoi HOxwHoro ckiona bonpmmoro Kaekaza m Apasuickoi
wiatopMoil BRIIEAKOTCS TPM KPYIHBIE TEOTEKTOHHYECKHE eIMHHLIBI, OrpaHUYeHHBIE cHc-
Temamy TJTYOMHHBIX PA3IOMOR: 3aKaBKa3cKas 30Ha, ApMsiHcKas MerasoHa M butimc-Ban-
ckoe KpaeBoe nomHaTHe. ManokaBka3sckuil oTpe3ok TpaHCKaBKa3CKOrO TONEPEYHOro mMmoi-
HATHUS CeueT 3THU CTPYKTYPHl H TNMPOCIEXHUBACTCA B 00pamMJIsSTIOIIMX AJIBIUIHCKNI CKIaI4aThii
nosic nnatgopmax. OIHAM U3 OCHOBHEIX TEKTOHHYECKMX 3EMEHTOB oblacTH sABnsercsa Dp-
3uHKaH-CeBaHCKMH nogc NIYOMHHEIX pa3ToMOB, BLIDaXeHHBIH cepHell pasHOBO3PACTHBIX
KyJIMcoo6pa3sHO pacnojioXeHHBIX aKTUBHBIX pa3lioMoB ¢Opoco-COBUTOBOTO M B3Opoco-Hasl-
BHTOBOTO XapaKTepa M TPAacCHUPYIOLIMIICS BEIXOOaMH V/ILTPAOCHOBHBIX (0()MOIHTOBLIX) TO-
poi, obpa3ys BHITHYTYIO K CeBepy AYTY. AKTHBHbIE TEKTOHWUYECKHE ITOIBVIKKH BIOJIbL Dp-
3uHIKaH-CeBaHCKOTO mosica (UMKCUPYIOTCS B €ro HEHTPanbHOM 4acTH (B 30He TpaHcKaB-
KA3CKOrO NOTNEPeYHOro NOJHSTHS) C BePXHETO NAJeo308-TPHACA, 4 HA KPLUILSX - C BEPXHEN
10pbI-HIDKHEro Mena (AnosH, 1990,, 1991)). B coBpeMeHHyO 3T10XY aKTMBHBIE MOABHXKKHU C
JIEBOCTOPOHHMM C/IBHTOM HaOI0aaloTes 1Mo 3amnaiHoil BETBH 1osca — Ip3uHIKaH-Yungsip-
CKOMY pas/oMy, a NPABOCTOPOHHHUE CIBUTOBRIE CMEIIEHNs] — IO BOCTOYHOI BeTBM — CeBa-
Ho-AMacuiickomy pasnomy (Delaloye, Cogulu, 1972). OT Dp3MHIKAHCKOrO TEKTOHHYECKOTO
V3712 Ha BOCTOK OTXONMT 30Ha Dp3unHmkaH-Xoi-TebpH3ckoro paiyioMma, Takxke TPacCHpy-
101AsACs BBIXOXAMM O(HMOIUTOB M COBPEMEHHBIMM AKTMBHBIMHU TPaBOCIABUTOBEIMU CMelle-
Huamu (Pavoni, 1961; Ketin, 1969; Bergouguan, 1975; Brinkmann, 1976; Allen, 1982; Kapa-
xaHsaH, 1995).

DpsuHmkaH-CeBaHCKUIA TTosIc M Dp3uHmKaH-Xo#-TeObpu3ckuil pasioM OTpaHWYHBAIOT
C ceBepa M 10ra ApMSHCKYIO Merasony (Apmsmckwit maccus o M.J1 Baxenosy, B.C.Bypr-
many 1 W.B.lsiranoroit, 1991), npunasas eit muH3oBraHYyI0 hopMy. MerazoHa oxBaThisaeT
BCe M3BeCTHBIE Ha TeppuTopum Manoro Kaskasa seixomsl opuonutos: CeBaHckuii, BenuH-
CKMM M 3aHTe3ypcKuil mosica, Dp3vHIKAHCKMIN y3ei, a Takke oduonutel dacceitna p. Yo-
pox, Amacuiickoro paifona, [Iupakckoro w Basymckoro xpedros, Mpanckoro Kapajara,
othuoantel Xos. Buixoabl RoOpCKOro oCHOBaHHA 0aliKaibCKOil KOHCOMMAALMH ABISIOTCA
00/10MKaM¥ WM NepepabOTAHHBIMH PEINKTaMU  pa3npo0IeHHOTO Iepe/iHero aKTUBHOTO
Kkpasd (okpauHbl) Apasuiickoit miatdopmbl (dynnamenra [onmsanbl) (AramansiH,1998;
Xaun,Pynakon,1991). HanGonee KpyrmHBIM M3 HUX Ha TEPPUTOPHN ApMeHuH sBiseTca Muc-
xaHckuit (LlaxkyHsillcKuMil) BBICTYN, DATHPYEMBI MO pPYOMIMIT-CTPOHLIMEBBIM M30XPOHAM
620 Ma (Aramanan u ap., 1982). Heboaslliie BBIXOAB! JOCPEIHEACBOHCKMX MeTaMopdiriec-
kux obpazoBanuMii o0OHaxaloTcs B 3aHTe3ype, KOTOpblE KOPPEJIUPYIOTCS ¢ BepXHEIOKeM-
OpuiicknMu-KeMOpuilckumm otnoxenusamu CesepHoro Mpana (benos, 1968). Cepueit Tek-
TOHMYECKHMX HapyllleHuil MerasoHa JeauTcs Ha OiokM-vellyd, o6pa3s’yioume pe3Ko acHM-
METPUYHYIO BHYTPEHHIOIO CTpYKTypy. Hambosee KpymHBIMM pasnomamu sipiiiotes: LleH-
TPaIBHO-APAKCHHCKHI (1yroobpasnblii, napamieasusiii Ip3unmpkan-CesaHckoMy), ceBepo-
jananHele — Beaunckwmit, Tlambak-3aHresypckuii, AKepHMHCKMII M CEBEpPO-BOCTOYHLIE
(ckBo3ubie g Manoro Kaskasa) — Akcres-Pasnanckmit m HuxneapakcMHckuil (Apakc-
KypuHcknit). DT passioMbl pa3srpaHUYMBAIOT Pa3sHOBO3PACTHBIE CTPYKTYPHO-(OpMaLMOH

*  Mogens ammniickoil reommasuxn M.Kapkasa paspaGorana 3 1995 r, (M36. HAH PA, Hayxn o 3emne, N1, c.49-
55) u nomuoctsio ony6mukosana B 2001r. (Ceonorns ropho-pyanex paiionos Apmennn, I'eonn). 3xaeck moaeis
NPUBOJNTCA TOBTOPHO € LeNMk0 o6liero npelcTaBleHHs MecTo Bapialiopckoro COOpyXeHMA B CTPYKType M.
Kanxasa.



Hble 30HBI — OIOKH.

Mexmy ApMSHCKON MerasoHoit M Apaswiickoil ruiatdopmoii pacrionaraetcs bumivc-
Banckoe kpaeBoe NOIHSATHE, NPOCTHPAONIEECS B LITMPOTHOM HATIPABICHHH MEAJLY 03epaMu
Ban u Ypmusa. VMelonmiecs reoormdeckie ¥ palMolioTHIeCKMe JaHHBIE CBHAETENLCTBYIOT
O TOM, 4TO THeiicoBas W claHleBasd cepu (QyHIaMeHTa MMEIOT NO3THETIPOTEPO30IICKMIl
BO3pacT U ABISIOTCA aHAJIOTOM KPUCTA/UTHYECKHX MOpPOI, MOACTUIAIOINX KeMOpHiicKIe OT-
noxenusa Mpana (Stocklin, 1964; Yilmaz, 1971; Brinkmann, 1976). B omimune ot ApaBuii-
cKoi nmatdopMel, B Tipenenax burimc-Banckoro mofgHATHS yCTAHOBIIEHE! TPOSIBIEHHS Ka-
JICIOHCKOM MepeKpUCTAIM3AMKA W PaHHETepPLUHCKOTO TPAaHUTHOTO MarmaTtusma (325+3-
351 Ma). TloBbimieHHasi HIETOYHOCTH TPAHUTOB TI0 CPABHEHWIO C TIONOOHBIMM MacCHBaMH
3aKkaBKa3bd aeT 3aKOHOMEPHBIN JaTepalbHbIil AN, ¥ TIO3TOMY JOTIYCKAETCSA, YTO OHM sIB-
JSTIOTCS OTPAXEHMEM TEKTOHWYECKMX TMPOIIECCOB, TIPOMCXONSAIMX B 3aKaBKA3CKOWH 30HE
(benor,1981), pacronoXeHHOM B a/ieo30e K ceBepy oT ApaBuiickoil iatdopMsl (puc.1.1).

K ceBepy ot Dp3uHakaH-CeBaHCKOTO nosica, Mexay 3oHo# HOx#Horo cxiona Bombino-
ro Kagkasa n ApMAHCKOIT MerasoHoil, pacrioiiaraetcad 3akaBka3ckad 30Ha, H3BECTHad B JiH-
TepaType Kak “3akaskasckuil mMaccur” wim “3akaBkaizckas rymra”. CesepHas rpaHuua 3o-
HbI ipoxoauT 1o Abxa3o-OceTnHCKOMY TyouHHOMY paoMy (I'amxpennnze, 1966). B mna-
HE MCTOPHM TeoTeKTOHMYecKoro paseutud Maoro KaBkasa nosioXeHMe 3aKaBKa3cKoil 30-
HBEl U BO3PAacT KOHCOJIMIAUMK ee JOIPCKOT0 OCHOBAHHMS WMEIOT MPHHLIMIHANBHOE 3Haye-
Hue. OHa rpynna uccnienoBaTelieil BO3pacT KOHCOMMIAIIMH JOIOPCKOTO OCHOBaHMSA Manoro
KaBkasza npuHuUMaeT Kak OGaifkaJbcKMii, T.e. JOMyCKaeT, 4To balikaibckoe ocHoBaHue Mpa-
Ho-Apasuitckoit 1argopmel (ToHIBaHCKOrO KOHTHMHEHTA) mpocTHpaeTcs Ao bonbuioro
Kaskaza (ITeiiee, 1969; Myparos, 1969; Tadpuensin, 1970; Xann, 1982, 1984; Benos, 1981;
ApakensaHu, baxenos, benos, 1989; Xawn, Pynakos, 1991); BTopas rpynna wvccjeaoBaTe-
Tleit, nipu3HaBas OaiKaJbCKHiT BO3pAcT KOHCONMAALUMM (hyHAAMEHTA K 10Ty OT Dp3uHIKaH-
CeBaHCKOTO MOsica, BO3pacT KOHCOMHAALMM HOIOpCKOro dyHmamMeHTa 3akaBKa3CKoil 30HbI
JaTUpyeT Kak NoKeMOpuii-BepXHMii majieo3o0il, T.e. 3aKaBKa3CKyl0 30HY NPHCOEAMHSIET K
Boctouno-Epponeiickoii ninatrgopme (Iamkpennnse, 1966; Anammda, 1968; I'amkpemmnase,
1974; Xyommswm, 1977; barnacapsn un ap., 1978; Aciaanst w ap., 1982; Aramangn, 1983).
B Hacroduiee BpeMs 3akaBKa3cKad 30Ha PacCMATPHBAETCH HEKOTOPBIMM WCCTelOBATENSAMH
Kak cocTaBHas vacTh [loHTHIICKO-3aKaBKa3CKoOM Tane00CTPOBOLYKHOM CTPYKTYPEI B CHCTe-
me EBpasmaTckoil akTMBHOW KOHTUMHEHTATBHOJ OKpauMHel (Amamus, 3akapwanse, Jlopaku-
nanuase, 1977; Jlomuse, 1987; Menkonsa, 1989 w op.). B 6onee panHei paGore M.I.Jlo-
MH3€ BBICKA3al IPEAnojioXeHue, YyTo 3aKaBKa3CKWH BYJIKAHWYECKWH TOsC, C YYETOM ero
CTPYKTYPHOTO MOJIOKEHUs, “CXO/IEH He C OCTPOBHBIMHM AyTaMH, a ¢ OKPAMHHO~MATePUKOBBI~
MM BYJIKaHWYECKMMH nosicaMu aviackoro tuna” (Jlomwuae, 1983).

CpaBHUTENBHBIN aHATH3 M CTPATHOHMIMPOBAHHOE COMOCTAB/IEHHME Pa3pe20B AOMPCKHX
OT/IOXEHMI 3aKaBKa3CcKoil 30HBI B npenenax Jd3upynsckoro, Xpamckoro, Jlokckoro, Axym-
CKOT0, ACPHKCKOTO, AXHHIKAHCKOTO H YOpPOXCKOro BBICTYIIOB [a€T OCHOBAHME BBLIIEIHTDH
TpH KOMILIEKCa TMOpoA: NOKeMOpHICKHIl KOMITIEKC rHelicociaHueB (CBHTa KpHCTa/UIHYEC-
KHX CJIaHLIeB), HIDKHE-CpeIHe-TIae030CKMIl KOMIUIEKC MeTaclaHIeB (CBMTa MetaMopdH-
YeCKMX ClaHueB WM GuannToB) MoutHocThio oT 150 no 1000-1200 M 1, HaKoHel, BepxHe-
NANe030JicKMi KOMILIEKC TpaHO(MPOB (KBapu-nopup — rpaHUT-nopMhyupoB) MOILHOCTEIO
1o 1200-1500 M. Tpem KoMIUTeKcaM IOPOX COOTBETCTBYIOT TPH MarMaTHM4ecKWX IIMKJa: rab-
6po-nauabas-ampuboanTsl ¥ rabbpo-TMOPHUTHI, KBAPLEBEIE JHOPUTH U TPAHONUOPUTHI (JIeH-
KOKpaTOBble TPAHMTOMIEI), KBapi-ropdup — rpaHuT-nophupsl (PO30BbIe U MUKPOKITMHO-
Bble rpaHuTHl) (pHc.1.2). Ha panHMX cTaamsx mMarmMatniMa NposiBIsioTcsl JaifKu ceprieH-
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Puc.1.1. CrpykrypHas cxema Masoro Kagkasa (Teonornyeckasi ocHosa 1o
Mexnynaponnoii Tektonudeckoii kapre Egponer M 1:2 500 000 nox penakimeit
H.C.llarckoro, I'.11Imnmie, A.A. bornanosa u ®.bronnens).
1-notopckoe ocHoBanue, 2 - ohpHONHTEI, 3 - rpaHnLL TPaHCKaBKa3CcKoro MONepevyHoro IOAHATHS,

4 - rayGUHHBE W PErvOHANLHLIE DPAOMEI, 5 - BYIKaHWYeCKWe UEHTPLI, 6 - HampamrieHWe IBMXeHMS

610k0B, 7 - Bapnansopckoe pyanoe none.

THHHUTOB, 4 Ha QUHATBHON cTaguy - Jaiku ra6bpo-anaba3-nopdHpHUTOB, KBapU-ITOpdHApOB
M rPAHUT-AILIATOR, YCTaHORIEHE! JIBe (atiun Metamopduima: amdubonurosas Juis rHelico-
CIaHLIER M 3e/IeHOC/IaHLeBas /Ui MeTacjaaHIeR. TpexuwieHHOCTh A0KPCKOro pa3pesa BhIAEp-

KMBAETCSl HE HA BCEX BBICTYMAX.
CpaBhuTeNIbHO NONHLI paspes Habmonaercs Ha JlzupynsckoM, XpamckoM m Jlokckom

BRICTYTAX;, Ha BeICTyMax Myprysckoro xpebrta (Axym, Acpuk, AXWHIDKaH) IPEACTaBIE€H B
OCHOBHOM KOMIUIEKC MeTaciaHues (AnosiH, 1987, 1988,,,, 1989, 1991,). Bo3pact ucxon-
HBIX MAaTepHHCKHX OTIOXEHHI OfpeiciicH HA OCHOBAHWH MAJICOHTONOTHYECKHX HAXOAOK H
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crpaTurpadmueckux aHanoruii. MayHUCTHUECKUW YCTAHOBIIEH HMXHEKeMOpHICKUN BO3pact
Juis KapboHaToB, YUILTHTOB, METaaleBPOTUTOB, MeTallecyaHuKoB, MPaMopoB (Bapanos,1931;
Kysuenos, 1931) ¥ BepXHECHIYPCKO-BEPXHEASBOHCKMIT BO3pacT MUTI aKTHHOIHMTOBEIX C/IaH-
11eB, MeTanuabazos, MeTaba3uTOB, MeTanecyaHMKOB M (UITUTOB KOMIUIEKCA METac/IaHIIEB
Jlaupyisckoro BeicTyma (A6ecanze, INananneposa, Llumanypunze, 1980); HikHe-cpenHexa-
MEHHOYTONBHBIN — [T BYJIKAHOTEHHO~0CAN0YHBIX 06pazoBaHMii KBapl-NopdHpoBOro coc-
TaBa KOMILIekca rpaHodupos Xpamckoro Beictyna (Famkpenumse, 1958; Cxuprianse, 1960;
benos, 1967; Amamus, 1968; Xyummsmmu, 1977) M, HakoHell, CpeIHe-BepXHEKaMEHHOY-
TOJTBHEI ¥ TIePMCKMIA BO3pAcT JUIS TeppUreHHO-KapOoHaTHLIX nopoll Yopoxckoro (Boctou-
Ho-TloHTHiickoro win ApTBUHCKOIO) BhICTyila. BepxHMii BO3pacTHOW Tipenesl najieo30MCcKUX
OT/IOXKEHWA 3aKaBKa3cKOW 30HBI OTIPENC/IseTCsl HCCOTTMacHBIM 3aeraHneM (QayHMCTUYeCKH
NaTHPOBAHHBIX OTJIOXKEHMI Jeffaca (reTradr, cMHeMop) ¢ ©0a3albHBIMM KOHIJIOMEpaTaMu
MHTPY3MBHBIX M MeTamMopdu3oBaHHBIX oOpa3zopaHuil naieo3os B ocHoBanmu (Kaxamse,
1947; Tacanos, 1954, 1967; 3ecamswin, 1955; AzapsaH, 1963). Co crpaturpadudecKuMu |
MATEOHTOJIOTHYECKMMHU JTAHHBIMH XOPOLLIO COMIACYIOTCH HaHHBIE 10 W30TOIHOMY BO3pacTy
MarmMaTHyecKMx M MeTamMoppu30oBaHHLIX 0Opazosanuii. M3oTonubiil BO3pacT MarmaTuyec-
KUX ¥ Metamopduuyeckux obpazosaHuil [I3MpyabCKOTO BBICTYTIA M0 Ka/JIWii-aprOHOBLIM OII-
peleeHusaM W pPYOMIMIT-CTPOHIIMEBEIM M30XPOHAM COCTABIAET COOTBETCTBEHHO 31015 wm
430+55 Ma (Pybunwrreits, 1960, 1967; T'opoxos u ap., 1978). DM naHHblE COOTBETCTBYIOT
BpeMeHN MeTaMop(H3Ma M XOpoIlo COrACyl0TCd ¢ KalUi-aproHOBbLIM BO3pacTOM MYCKOBH-
TOB M TErMAaTUTOB, ACCOLMMPOBAHHEIX C PO30OBBLIMH FPAHUTAMH, a TAKXKe ¢ Bo3pacToMm OHo-
THTa M MYCKOBHTa M3 CHOAMCTBIX claHuen M3upyibcKoro maccuBa M OTBEYAlOT MO3THEMY
KapooHy. M30TonHBIA BO3pacT rpaHUTOM/0B XPAMCKOTO BLICTYTA 10 pPyOMAWI-CTPOHILIM-
€BbIM M30XpOHaM ofpegessieTest 355+85 Ma, uto CBHACTENLCTBYET 00 MX TEPUMHCKOM BO3-
pacre.Ilo nanusiM A A.bejioBa, BO3PAcCT JCHKOKPATOBBIX (LOBEPXHENATCO030HCKHX) rPaHUTO-
unos cocrarnser 370 Ma, a po3oBsix (BepxHemnaneosoiicknx) — 275-300 Ma (benos,1981).
AHajoTMYHBIE TaHHBIE MOIyYeHBl 10 MeTamopduTaM Myprysckoro xpedra. Bo3spacTt axym-
CKHX MeTaMop(uUecKMX CHdHLEB M0 KaTHH-aproHOBRIM ompejc/icHUsAM coctasaser 300
Ma, UTO COOTBETCTBYET PYOMIMII-CTPOHIIMEBLIM M30XpoHaMm 293+7 Ma M CBHIETE/ILCTBYET O
repunHCKOM (cpemHuil KapboH) Bospacte koHconupaumu (barnacapsH, 'ykacsau, 1978). Tlo
nanneiM 3.0 . MajxacsHa, BO3pacT aXyMCKMX ciaHieB cocrasnseT 235 Ma, a acpuKcKuX -
224+2 Ma (mepMmb-Tpuac) (Manxacax, 1965, 1975). B paitone YopoXcKoro BEICTYNa M30TOTI-
HBIil BO3pacT rPaHUTOB TI0 Ka/Mit-aproHOBLIM onpeneneHusM coctasasier 300-340 Ma, uto
COOTBETCTBYET Mo3aHeMy naieo3oi0 (benos, 1981).

BrlmlenpuBeneHHsle CTpaTUTpaduueckue, MATeOHTONOTHYECKHE W PanvoNIoOTHHecKue
MAHHEIE TIO BO3PACTY BYJIKAHOTEHHO-0CANOYHBLIX, MarMaTHIecKUX ¥ MeTamopdHyecKux 06-
pa3oBaHWil J0I0PCKOr0 OCHOBaHHUS 3aKaBKa3CKOH 30HBI, a TAKXKe TeoJorHyecKve MaTepua-
76l 00 MHTEHCHBHBIX TEKTOHHWYECKMX TIPOLECCaX, MMEBIIHX MECTO B KoHIue naiecoson (Ko-
xyxapoe, bosiHos, 1971; Jleonos, 1974) maior HaM OCHOBaHMe MOATBEPAWTHL CYIIECTBYIO-
LIYI0 TOYKY 3PEHMS 0 TEPIIMHCKOM BO3pacTe KOHCONMIAlMy dyHIaMeHTa 3aKaBKa3cKoil 30-
Hbl. TeplMHCKM TEKTOTeHEs, BHIPA3UBIUMIICS MeTAaMOpP(PU3IMOM, MarMaTM3MOM M CKIAllKo-
obpa3oBaHueM, IPUBEI K HAPAIIMBAHWIO KOHTMHCHTAIBHOW KOPhI 3aKABKA3CKOW 30HBL
HMmetoumecs: TaHHBIE W30TOMHOTO BO3PAcTa OTAEAbHBIX HemepepaboOTaHHBIX PEMKTOBBIX
TILID CpemHenpoTepo30HCcKOro Bo3pacTa ApesHero (yHoaMeHTa B rpaHmromnax JIoKckoro
BBICTYTIa CBMIETENBCTBYIOT O HAKOIUIEHMM MATEPUHCKUX TIOPOA Najle0308 Ha KOHTUHEH-
TaIbHbI Kope (AnosH, 1988,; Cob6ortosnu, Bapmienamsmmm, 1978; Xyumimswim, 1978). Ha
3TOM CJIOXHONOCTPOEHHOM (TeTeporeHHOM) cHanuyeckoM thyHIameHTe B Me3o-KaifHozoe
dopMupoBanack ApobHas CTPYKTYPHO-(daLMaIbHas 30HATBHOCTh ¢ XapakTePHBIMUA BYJIKAHO-
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Puc. 1.2. ConocrasineHne cTpaTMULUMPOBAHHEIX CXEMATHYECKNX Pa3pe3oB J0I0PCKOro
OCHOBaHRA CEBEPHOTO Kpbina Dp3unkaH-Cesanckoro nosica (6e3 yyera MOLHOCTEIH).

I-ra66po-mmabasel, 2-amubonutei, 3- rabbpo-mabas-ampubonuTel, ampubonruToBLIC THECH, ampuOOINTHI,
4-XpHCTAUTMYECKHe ClaHLbl: OBYXCTIOLAHLE W OHOTHTOBblE THeHcO-CiaHlBl, S-MeTaMopdhHUYecKne CIaHIL
(pummuTel [3Mpy7s): CEpULIMT-XIOPHTOBLIE CIAHIIL, KBAPLIWMTHI, MpPaMophl, MOPHHPHTEL W McTanccHaHUKH, 6-
KTHHOJIMTOBbIE CaHIIbl, MeTaanabasel, MeTa-nopdupuTel B MeTaTyhbl, 7-rpadHT-XIOPHT-CEPHIIMTOBLIE M IMMH-
AOT-aHAANY3UTOBbE caHubl (JIOK), KBApUMTBI, MPAMOPHI, MeTanecyaHuku, B~MurMatuTel M rueiicn (Xpawm,
Jlox), 9-KBapiU~MVCKOBMTHIC (YIIMCTHLIC) KPUCTALIOCHAHLBL M TarMorHeiicsl (Axym), 10-teppureHHo-kap-
GonaTHeie oTIOXKeHWs:, 1 1-KPEeMHACTBIC M CTIOAMCTO-KPEMHHCTBIC ClaHtibi, 12-KBapleBo-IHOPHTOBLIE THEHCH W
THEHCOBWIHEIC KBapleBbie JMOPHTH, |13-rabbpo, rab6po-amopuTsl, cepnenTHHWTH (Xpam), 14-rHelicornantie
KBApUEBLIE QWOPWTHI, TUIATHOIPAaHNTHLI M MX THeichl, 15-KBapueBbie AMOPWTE, TPAHOAWOPHTHL M GaHaHWTHI
(rabbpo-~anabas-nopduputsr) (Jlok), 16-6uoTHTOBBIE anuckuTOBLIe TpanuThl (Xpam), 17-ksapu-nopdmp-rpa-
HAT-TIOPHUPE! (MeTKO3ePHUCTHIE TpaHuTh) (Xpam), 18-ByITKaHoTeHHO-OCALOYHBIE ODPa3’OBAHWA KBaplU-TIOp-
(hup—rpannT-nopdHPOBOTO COCTaBa: 1aBbl, TABOOPEKYMH, MeTaTydhl, MCTaaNCBPOIHTHI, METANCCIYAHWKH, MeTa-
KOHTJIOMEpaThl, 19-MHKPOKIWHOBbIC (PO30Bbic) rpanuTsl, 20-a) naiku ksapu-nopdup — rpaHuT-TIopdHpos, 0)
anu6utodupsl ¥ armmTel (Jlok), 21-WHTPY3IWBHBIC KOHTaKThl, 22-HanpaBjiieHWEe CTPEIKM TIOKa3biBaeT HILKHWIL
BO3PACTHON TIpeAc] MHTPY3WUN, 23-NPOCTPAHCTBEHHAR CBA3b, 24-aGCOMOTHBIH BOIPACT, MIIH. JIET, 25-VCNOBHbIE
MOIIHOCTH, M, 26-(havHUCTHIECKH JATHPOBAHHBIC OTIOKEHMS.

IUIVTOHHYECKMMH M PYIHEIMKM (popMaimaMu. TeoTeKToHHYecKMil pexuM passutis [{3m-
pyabckoro nogHAaTHsa (“TpysuHCckoi mbGe”) B Me30-KaifHO30€e BO MHONOM HalloOMHHA4eT
cpeanHHbil MaceuB (Famkpenunse, 1966; Kwiacouus, 1972; bamenewmsunu, 1989) u no
aHanorn® ¢ bRTanc-BaHCKMM TOAHATHEM MOXeET paccMaTpHBATBCS KaK CaMOCTOSTeNbHas
CTPYKTYpHasl eIHMHUIIA B BHIE KpaeBoro nogHatia (AnosH, 1991, 1995)).

TpaHckaBKa3ckoe JoNepedHoe TOOHATHe B coBpeMeHHoi oporpadhnyu Manoro Kaskasa
(Masokaska3ckasi BeTBh) mpeacTasisieT coboit moumyio (ot 100-120 o 180-200 km) momo-
CY BYJIKAHWHYECKWX TOCTPOCHMH — BYJKAHMYECKYIO TPs/ly W3BECTKOBO-ILENOYHOTO BYJIKa-
HH3Ma. pasrpaHH4cHHYI0 Ha 3amage bummic-Kapcckum, a Ha BocToke — Apapar-Aparan-
CKUM DIYOMHHBIMH pa3noMamu (AnosH, 1990,). DTa reoTeKToHHYECKasi CTPYKTYpa XapakTe-
pPH3YeTCH 3HAMMTENBHON MOIIHOCTEIO 3eMHOIT KOPBl (C MOIHBIM TPaHWTHBIM CJIOEM), TIpH-
TIONHATHIM TMoNoXeHHeM (DyHIaMeHTa, TIOBLIIIEHHBIM TETUIOBLIM TIOTOKOM M BBLICOKOH ceiic-
MWYECKOH akTWBHOCTBIO. C pasBUTHEM 3TOH 30HBI CBS3LIBAETCS pasyTUIOTHEHHE BelllecTBa
BEPXHEI MaHTHMH M HaGI0gaeMblifl MOTOK Fe/iMs, a TAKXKe pa3MelleHHe MOJOBIX MarMari-
YeCKHX OYaroB B HM3aX KOpbl — BepxaXx MaHTMM (AmosH, 1990,, 1991,; Tladdenronsi,
1948; benoycos, Kupwurosa u ap., 1960; xpGawsax, 1964; bopucor, Peiichep, llonmo,
1975; oo, 1978; Belousov, Ruditch, Shapiro, 1979; dotayes, 1986; KopoHorckwit, Be-
nop, 1987; Tonsukosckas, Peiicuep, 1989). B niane ncropyy reoTeKTOHUYECKONO pasBUTHA
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Kagpkasa 310 nogHaTue (hMKcupyercs Mo KpaiHeil Mepe co cpefHe-BepXHero maieoson. 06
3TOM CBMIETEJILCTBYIOT Hab/iogaeMoe pe3Koe COKpallleHWe MOLIHOCTEH cpelHe-BepxHemna-
JIe030MCKMX M HUXKHEME3030MCKUX omlokeHWi 30HBI [lepenoBoro xpebTa M MeXIypeubs
Manku 1 Yerema (Anamusi, 1968; IMaros, 1976), a Takxke akTHBHOE MPOSBJIEHUE MHTPY3UB-
HOTO MarMaTu3Ma BO BTODO# MOJOBMHE maneo30s B npeaesax d3upyabckoro, XpamcKoro
Jloxckoro BeicTynos (AnosH, 1987,, 1988, ,4). HecMoTps Ha panbHeiilylo KOpeHHYIO mepe-
CTPOKY TeOTEeKTOHMYECKOro IUlaHa, TorepevHasi 30HaAbHOCTh COXpaHsieTcs M Haubonee
AKTMBHO TMMPOSBJISIETCA C [TO3/{HETO MHMOLIEHA, T.e. ¢ Havaia Mo3[AHeOpPOreHHOoM cTaluM, B BU-
nie Mosiogoro ByikanusMa (Kupwurosa, TMerpywesckuit, 1972; Iosano, 1978; Jlyru, Kaun-
nep u ap., 1980; Xaun, 1982).

B Hactosiiiee BpeMsl CYLIECTBYIOT paiinuHbie (PUKCHCTCKHE M MOOMIMCTCKME MOJIENN
anbnuiickoit reogmHamMuku Kaskasza. Oanako tpaktoBka M.T.Jlomuse (1983, 1987) tekro-
HUYECKOTO Pa3BUTHsl albIMHUCKON reocuHkiMHanm Kapkasza BBIFOJHO OTIMYAETCA OT OC-
TAJIBHBIX MoJeneil, T.K. NpeAlpUHATA TONLITKA CO3NaHusA IeoJMHAMWYECKON MOIETN Ha oc-
HOBE KOppessuny (PUKCHUCTCKUX M MOOMJIMCTCKHUX TIPOSBIEHM pernoHanbHbIX ((asel pac-
KPBITHA W 3aKpbITHS Me3soTeTnca, OTHOCUTEIbHBIE TOPH3OHTaNILHLIE TIepeMelleH st obpaM-
JISIOIMX ero JUTOCGEepPHLIX IUIMT) W MI00albHBIX (HEPABHOMEPHOCTh BEPTHUKAIBHBIX 3BCTA-
THYECKMX KoneGaHWil YPOBHS OKeaHa M TOPH3OHTATBHBIX IBMXKEHMH JUTOC(EPDI, pexnM
TeoOMarHUTHOTO TI0JIsI, 3TOXM CKJIaduaTocTH M pudToreHesa) (pakTopoB TEKTOreHe3a Me3o-
KaWHO30MCKOM reocMHKIMHaNIBHOM obflacth Kaskaza. PaspaboranHasi Hamu paboyas Mo-
neab anbnuiickoi reojmnamMuki Manoro Kapkasa yuuteiBaet 3T noaxo/bl (AnosH, 1991,
1995,, 1998,).

K navany aibnuickoro TeKTOHMYECKOTO LIMKIA Mexjay 3oHou HOxmoro cknova boib-
woro Kaskaza v Dp3avnmpkan-CeBaHCKMM TIOSCOM pacrioiarasack obJacTh BepxHernaie-
030MCKOIif, a K ory or Hero—obsacTs Gaikaisckoi KoHconmmmauni. I'panuua mexiay Espa-
el 1 Apasueil npoxommaa no Op3MHmkaH-CeBaHCKOMY IMOsICY, KOTOPBIA paccMaTpusa-
eTcs HaMM Kak 30Ha OKPaMHHO-KOHTMHEHTaJbHOro pudroreHesa, 3anoxkueiias Manokas-
Ka3CKyl0 BeTBb okeaHWdeckoro Oaccelina Me3sotetuc. Tlporecchl BepXHENAIE030HCKOro
TEKTOreHe3a, Kak yxe ObLIo OTMEeYeHO, NposABUIMCE Ha Butanc-BaHcKoOM NMOAHATHH B BUjE
paHHEerepUHHCKOr0 MarMaTuiMa, a K CeBepy OT 3aKaBKa3CKoro MaccHBa OHH OTCYTCTBYIOT.
B nmporube 3onnl KOxHoro cknona bomemoro Kapkasa B TeueHue Bcero majaeosos (¢ [eso-
Ha) M TpHaca COXPaHsICSd TeOCUHKIMHAIBHBIN pekum ¢ npeobiagaHeM MOPCKHX TeppH-
reHHbIX hopmaumii 3HaunTeBHOM MowHocTH. Tlaneosoiickuit MeTaMophHU3M M MarMaTuim
noaHOCThIO oTeyTeTBYIOT (Belov, Abesadze, Adamia, 1989).

Ha stom cone merantuxmuHopuit Boasmoro Kapkasa npeactasiser coboit yeroiiu-
BOE TOJHATHE ¢ Havajla 1mosgHero najcosos. O6pazoBaHWs HWXHEH M YACTMMHO cpeHel
I0pBl UMENM JIOKAIBbHOE pa3sBUTHE M Ha OGN TeOTeKTOHMYECKMI peXuM He Biausin. B
KOHIIE TpHaca (cpelIHMIT-BepXHUIl TpHUAc) B YCJIOBUSIX PACTSKEHUS, OXBATHUBILETO BCIO Tep-
PUTOPHUIO AJIBITMIACKOTO CKJIAQ4aToro Iosica, HauMHAeTCs TPEeMMYILECTBEHHO OIHOCTOPOH-
Hee pacnapblBaHHe UIOBHOIT MOJOCHI M PacXoX/eHWe KpaeB pa3HOBO3PaCTHBIX FPAHHUTO-ME-
Tamopduyecknx Mt EBpasun M ApaBuu NpH OJHOBPEMEHHOM pa3jiaMbIBAHUM W TOPU30H-
TaJbHOM MepeMelleHuM Ha 1or ¢dpoHTaNbLHOro Kpas ApaBMHUCKON TAUTHI M (opMHpoBaHne
Masnokaskaisckoro pudra. Pudrorenesy moupepriach KOHTMHEHTAILHasi Kopa JI0IOPCKOro
ocHoBauus (JIyru, Kuunmnep, HJobGpxuneuxas, Ilornonuros, 1980). B TeueHue Meso-kaii-
HO308 NPONUCXOINT MHTEHCMBHBIN IM(pepeHUMPOBAHHEI 30HAIBHBIA mIpouecc Nnpormnba-
HUS ¥ (POPMUPOBAHHWE MOIIHBIX BYJKAHOTEHHBIX, BYJKaHOI€HHO-0CATOYHBIX U TEPPUTEHHO-
KapboHaTHBIX TOJILL ¢ BOOHOOGpa3HoU Murpaimeit 6acceitna nporubanust ot ocu Manokas-
Ka3ckoro pudra npH cpemHei amruuTyae ot 6-7 g0 10 teic.m. KOpekmit Manokaskasckuii
nporud npeacraBnan coGoil eAMHYI0 CHCTEMY SLIETOHMPOBAHHBIX, KyJucooGpa3HO pacro-
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JIO)KeHHBIX OacceilHOB, 3a/I0KEHHBIX Ha TeTeporeHHoW OCHOBE C OXBATOM (DPOHTATBHOrO
Kpasg 3aKaBKa3CKoWM 30HBI BepxHenajieosoickoi xoHcommmaumu (Comxero-Kapabaxckas
wim Bupaaitoi-Kapabaxckas 30Ha) u KanaHckoro JMMHMHapHOro TeOTEKTOHWMECKOTo Oioka
ApmsiHo-MpaHcKoil naneosoiickoit cybratdopmer Ha GaiikanbckoM ocHoBaHMHM ((yHaa-
menTe onnsanbl). B men-naineorene bacceitn npornbanus Murpupyer Ha cepep (Amxapo-
Tpuanerckas v Tanbiuickas 30HbI) U racuTed Ha Jdaupynbckom nogHsaTuun. IlocnenHee npo-
sBWIO cebs Kak KpaeBoe MoaHATHe ¢ oOpasoBaHueM cyGrnaTdopMeHHBIX KapOOHATHBIX TO-
pon MomHocTeo 10 1,5 kv (Bamenewmusuam, 1989). Bee cpaBHMTENbHO KPYITHBIE BBIXOIBI
(obiromkm-ocTanlsl) noopcekoro ¢yumamenTa (Xpam, Jlok) takxke nposiswian cebs Kak cpe-
amHHble MaccuBel. 3a daupyabckum Bapsepom 3oHa HOxwmoro ckiona boasmioro Kaskaza
nocie KpaTKOBPEMEHHOI'O NMOAHATHS B KOHLIE TpHaca-Havyale opbl (BO3IMOXHO, 3aro3jiaioe
TIPOSIBJICHUE BEPXHEMAIe030MCKOT0 TEKTOTeHe3a 3aKaBKA3CKOW 30HbI) C CHHCMIOPAa BHOBb
BOBIIEKAaeTCs B Nporubanme ¢ oOpa3oBaHWEM MOLIHBLIX TEOCHHKIWMHAIbHBIX (hopMaumii
WHBEPCHEN TEOTEKTOHMUECKOIO pexuMa B KoHuLe Oaifoca-Gara. Dnuwmesas dopmaums
UMeeT BG3pacT Bepxusada opa-naneoreH (Comun, benos, 1987). MowmHocTs Me30-KaiiHO30ii-
CKMX oTioxkeHwuil coctaBifgeT 10-14 KM, a MOLIHOCThL CpeHe-BepXHEMalIe030HCKNX U TPpHa-
COBBIX OTJIOXEHMI1 He mpesbllnaeT 3,5-4 kM (Anamus, 1968). TIporn6 HOxnHoro cxioHa
bonsmoro Kaskasa B TeueHne (paHepo30s MpolLe1 BCe CTAIUH TeOCHHKIMHAILHOTO PasBH-
THS M OTHOCHTCSI K CTPYKTypaM yHacriemoBaHHoro passutusi (Comun, besos, 1987; Sholpo,
1980). BslternpupedeHHbIE JaHHDbIC CBHASTEABCTBYIOT O TOM, YTO K CeBepy OT Bp3dHIKaH-
CeBaHCKOTO TM0sica TPU3HAKOB KPYIHBIX TOPU3OHTATLHLIX TEPEMCIUICHUN B alblTMICKOM
nepuone He yéTaHaBﬂnnaeTcﬂ. MponrTanpHBIi Kpait Apasmiickoil mnardopmbl (IMpucesan-
ckast mim CepaHo-Ilupakckas 3o0Ha) ¢ (hopMupoBaHueM pugra BoBIeKaeTcs B nporudaHue
C HEKOTOPBIM OTCTaBaHMEM (3a MckiodeHueM KamaHckoro cexropa), NMO-BUAWMOMY, Bbi3-
BAHHBIM TPYAHOU MOJATIMBOCTBIO K APOOIeHHIO M nepepaboTke gokemOpuiickoro dyHaa-
MmeHTa. [Tocne 3ambikanua pudyta B paHHeM ceHoHe (85-100 Ma), cOmkeHust U KOLINU3UH
€r0 KOHTHHEHTalbHOro obpamieHusi U dopmuposaHus CeBaHCKOTO 0(MOIMTOBOrO 11Ba
BOJTHA TPOrMDAHMA B NMaNeoreHe M HEeOreHe M03TAallHO MUTpUpYeT Ha lor (ApMdAHcKasg M
IIpnapakcuHcKag 30HBI) M racuTcd Ha butimc-Banckom niogHaTMW. B mo3snneit ope-paH-
HEM MeJIy, B CBSI3M C 3al0oxeHHeM AKepUHCKoi BeTBM DpsuHmkaH-CeBaHcKoro nosca, Ka-
maHcKMil 610K 06ocobasgeTcs KaK CTPYKTYpHast eauHuLa Gojlee paHHEH KOHCOIMIAIVK B
coctaBe ApMsiHCKOM wmerazonsl. HaubGolniee kpynublit Boixojx (pyHIaMeHTa — Ap3akaHCKWH
MACCHEB, MCHBITAT Fe0aHTMKIMHAIBHEINA peXMM Pa3sBHTHs B TeueHUe Bcero (aneposos (as-
TOXTOH). XapakKTepHOH uepToil APMSHCKON Mera3oHsl spisercs GopMmuposaHue oghHOIUTO-
BRIX KOMTUIekcoB. OGHapyXeHue KCeHOIMTOB MeTamopduueckux nopoa B rabbpounax ybe-
NIUTEJIBHO CBMAETETLCTBYET O TOM, YTO OCHOBHBIE MOPOILI O(HOINTOBOII accouMalnu pug-
TOBOI 30HLI BHEAPWIHCH B TPAaHWUTO-MeTaMOpdHuecKyo 000104KY, T.€. B KOPY KOHTHHEH-
TATbHOTO THNA. BodpacT rabbponioB 3THMMM Xe HCCIeJ0BAaHMAMM JaTUpyeTcs Kak cpel-
Hewopekuit (Jlyr u ap., 1980). Pasputue odmonnToBbiX accoumanmii (c KOHLA MoO3aHEH
I0pBI-HEOKOMA [0 ajlb0a-BepXHero ceHoHa) K iory ot DpsnnHmkaH-CeBaHCKOro nosca, BO3-
MOXHO, BBI3BAHO TeM, YTO K CEBEpy OT 3TOro Iosica MPOMCXoAnIa BoTHooOpa3Has MHrpa-
s GacceitHa TporuGaHms, a K IOTY Xe TPOMCXOIWIO TIo3TAallHOE pasiaMbiBaHue (poH-
TaNBHOTO Kpast ApaBuitckoit mumiThl (pynuamenta Fonpsansr) npy pacrniapblBaHMM HIOBHOM
TIOJIOCHI ¥ BO3HMKHOBEHMM MaHTMIiHBIX paiiioMos B npoliecce pudrorenesa. Ilo sranHoe
paznambiBaHue (YHIAMEHTA M BO3HMKHOBeHME O(DUOJIMTOBBIX TIOSICOB OTMEYAET TakxKe
AJLKuunmep (1975). O6 310M CBMAETEILCTBYET M 00LIeNPU3HAHHBIN (akT obliero oMomo-
KeHHMs oPHOIWTOB K I0TO-BOCTOKY M IHanee B IMepennion Asmio (Acnansn, Catnan, 1982).
Mp1 nomyckaem, 4TO B TeHeHHE I0pbI-Mela Ha (pOHE MaHeTapHBIX IBIKCHMIT, HA nepeceye-
HuM TpaHCKaBKa3CKOTO TOMEPEYHOro MOAHATHA ¢ MalokaBKa3CcKuM pudTOM AKTHBHM3M-
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pveTcss MeXaHW3M amBeKlUnH (MaHTHitHBI auanup?), cnoco6eTBOBABIIMIT (hOPMHUPOBAHHUIO
oduonuToBOTO KOMIUIeKca B PUGTO-TPOTOBBIX CTPYKTYPAX HaX TIYOMHHBIMU paznoMamMu U
NpHBEIIIWIH K MHTEHCHBHOMY TIPOSABIEHWIO BYJIKAHOIIYTOHMYECKMX M TeOTEeKTOHMYEeCKHX
npoueccoB (AsosH,1995,,1998,).9TH mmen O CyIleCTBOBAHMHM BHYTPUILTMTOBOTO aBTOHOM-
HOTO MeXaHM3Ma TeKToreHesa Ha hoHe T1oDaTbLHBIX NepeMelleHHi TUINT, BHICKa3aHHble Ha-
MM B KoHI1le 80-bIX rof0OB, HallUIH TIOATBePXkKAEHHE B pedynbraTax Hoseiux GPS uamepe-
HMIT COBPEMEHHBIX TFOPM30OHTATBHBIX CMEIIeHHIT M celicMojiorHueckuMu AaHHBIMH (IIles-
yenko, I'ycesa, JIykk u np., 1999; Koponosckwmii, Jlomuse, lamkun, 3aiiues, 2000). B koH-
e MeJI-TajleoleHa B YCIOBUSAX KOJUIM3UM TUIMT M aKTMBM3aLlMM aBTOHOMHOIO TEKTOr¢He3a
MMEJI0 MeCTo 3ambikanue pudra ¢ (HOpMUPOBAHMEM KPYITHBIX TEKTOHMYECKMX PA3IOMOB,
YemyH4yarelX CTPYKTYD M M3MEHCHHME COOTHOLUEHHSI CTPYKTYPHO-(OPMALIMOHHBIX 30H,
T.€.pa3sBUTHE MPOLIECCOB, MPUBEAIINX K 3HATUTEIbHOMY MCKAXECHUIO MEPBUYHBIX (MaTepHH-
CKMX) reoTeKTOHMYECKHMX CcTpyKTyp. MMeioTcsi reonoruueckmue, 6uoreorpacbuueckue u ma-
JIEOMarHuTHBIE JaHHbIE, CBHIETEILCTBYIOIIME O TOM, YTO ME3030MCKMIl pU(T 3aKpbUICA B
paHHEM CeHOHe, a MakCHMaJpHas IIUpHHA PHQTA MO IOPCKOMY MEpHIMAHY He TpeBbILIaIa
500-600 km (Baxenos, Byprman, Llbiranosa, 1991). Cucrema cybnapaiie/ibHbIX PasioMOB
(yenryityaThIX HaIBMIoB, B30pocoB M cOpocoB) Haubosiee OTYETIIMBO TPOCJEXKMBAETCA K
BOCTOKY oT TpaHCKaBKA3CKOTO TOMHATUS M 3aXaTa MexXay AkcreB-PasmaHckum M Apakc-
KypHMHCKMM pa3jioMaMH CEBepO-BOCTOYHOIO TNPOCTHpaHus. Pa3BUTHE 3THX CTPYKTYp K lOTy
oT Dp3nHmkan-CeBaHCKOTO nosica ODYCNOBICHO TEM, YTO B YCJIOBMSX KO/UIM3MM TUIOCKO-
CTAMM TepeMelIcHUs CAVKWIM [IyOMHHBIE (MaHTHiiHBIE) TaleopasnoMsl, HopMHMpPOBaB-
UIMecs B VCIOBUAX PacTSKEHWH U pasnambiBanusa dyenamenta. [Ipu 3TOM ceBepHbIi mera-
b0k (3akaBkasckasi 30Ha) npossiBHI cebsi KaK MOHOJIWTHBIM M OTHOCHUTEJIBLHO XKeCTKM Mac-
CHB M TIOTOMY TEKTOHHYECKHME JBHXEHUsI IPOSIBUINCH NPEUMYIIECTBEHHO B BHUIE KPYIHBIX
OJIOKOBBIX TepeMellleHHi 1Mo yHacael0BaHHBIM cyDIIMPOTHEIM padtoMaM. C OaUroleHa Ha-
ynHAeTcd WHBepcus pesibedha, 00pa3oBaHMe BHYTPUKOHTHHEHTATLHOM TOPHO-CKIAIYaTOM
CHCTEMBI M (hOPMHUPOBAHNE MEXTOPHBIX M HANOXEHHLIX BIAIWH C HAKOTUIEHUEM MEJIKOBO/I-
HO-MOPCKHMX (03€pHBIX) M KOHTMHEHTAIbHBIX Mosiacc Gombinoit MomHocTH. Ha no3aHeopo-
reHHOM 3Tane pe3Ko akTMBM3NpyeTca TpaHCKAaBKa3CcKoe TIOMHATHE, UTO BLIPAXAaeTcsl B WH-
TEHCHBHOM TIPOSIBJIEHHN MOJIOAOr0 BYJIKaHM3Ma, KOHTPAaCTHOCTH COBPEMEHHBIX IBHXKEHMI,
a TaKKe BLICOKOM ceficMMUecKOo! akKTUBHOCTH permoHa.DTH npouecces! Kak Ou1 “pasopsanu”
1LIeJIOCTHOCTh CTPYKTYpel Masioro KaBkaza M 1101 TUIAIIOM MOJIONOTO BYJIKAHM3Ma CKPBUIM
JIPeBHHE CTPYKTYPhI M MX PETMKTHL

Taxum obpasoMm, B OCHOBE mpeiaracMoil paboueit momeam Manoro Kaskasa niexar
MpejCTaBIeHHe O TeTePOTeHHOM CTPOCHHMM €ro JOIOPCKOTO OCHOBAHMS M PE3KO ACHMMET-
PMYHBIH XapakTep TNMpOSBJICHUS AJbIMHICKON reoAMHaMMKH, Dp3nHmkaH-CeBaHCKMIT mosic
paccMaTpHBaeTcs Kak 30Ha OKPAMHHO-KOHTHHEHTAILHOIO pHQTOreHes3a, 3ajl0KUBILIas OAHY
M3 BeTBell okeaHuyeckoro bacceitna MesoreTne (cperHuit-epxHuii Tpuac-ceHoH). K cese-
py OT 30HBI pH(TOTEHE3a B Me30-KaiiHo30e Ha (hpOHTATBHOM Kpal (KOHTHHEHTAJIbHOM OK-
paurie) EBpasuy npoMcxXoauT MHTeHCUBHEI andidepeHumposattbiii 30HANBHEI Nipouece ¢
BOJIHOOOpa3HO MMrpanMeit GacceiiHa TpormbaHMs, a K 10Ty Xe IIPOMCXOINMT MO3TaItHoe
painaMerBaHHe JToKeMOpuiickoro dpoHTassHOrO Kpasi ApaBMHCKON TUTWTHI MPU pacriaphiBa-
HHMM TIOBHOM TOJIOCHI W BO3HMKHOBEHUW MaHTHITHBIX PA3/IOMOB, YTO B TMOCJICIYIOLIEM W OT1-
peaesigeT reoIMHAMMYECKYI0 o3IO oduonuToBbIx nosicoB Martoro Kaeka3sa.
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I'naga 2. TEOJIOTIO-CTPYKTYPHBIE OCOBEHHOCTH BAPJA/I30PCKOI'O
BYJIKAHHO-ILUTYTOHHYECKOI'O COOPYKEHHSA

2.1. CtpykTypHas no3nuus Bapaaaszopckoro By IKaHHO-TUTYTOHHYECKOT0
coopy:xenus (BIIC) B reorekTronnyeckoii cxeme Masnoro Kaskaza

Bapnamopckoe BIIC pacnonaraercs Ha 0r0-BOCTOMHOM 3aMblKaHHH Bupaaiior-Kapa-
Oaxckoii cknandaroil 30us1 Manmoro KaBkasza panneansnuiickoil KOHCOMHAINK (paHHeaNbITHI-
CKOH ocTpoRHOM yrn). 3neck, upu oflleM CEeBEpO-BOCTOYHOM MaleHKH Hopol, npeolnanaet
ONoKOBasi CTPYKTYpa, pasrpaHHyYCHHas CHCTEMOH PerHoHanbHbIX cyOnapaiiesibHbIX TEKTOHH-
YeCKHX HApYILEHMIl IPEeHMYIIIECTBEHHO CEBEPO-3aIaHOTO IPOCTHPAHHSL.

Haubonee kpynuoii 13 TeKTOHHYECKNX HAPYLIEHNIT ABsicTcs 30Ha MeXMaHMHCKOTO peruo-
HaJIBHOI'O pa3jioMa, NPOCTHPAKIIAACA B CEBEPO-3allalHOM HAllpaBJ/ICHHH TIpH prTUM najgeHuH
Ha toro-3anai. [To Melom|Mes reoIoTHIECKHM | reodusndeckum aanusiM JIpmboncknii TekTo-
Hu4eckuii 010K, pacnoIokKeHHBIH K 3anany oT MeXxMaHMHCKOro pa3ioMa, ONYIIEH W [IPeicTaB-
nset coboit rpaben-cunisinHopnii. B coctase [IpmboHckoro rpabeH-cHHKINHOPHA BhIICISETCS
Josmanuackas cyOmMpOTHHAS MyJblJa BepXHEH [Opbl, paclofiokeHHas Ha CeBepo-BOCTOKE
KpynHOro MapTyHHHCKOTO CHHKIMHOpMS, 3aHWMaomiero Oaccefil  BEPXHEro  Teuenus
p.Xauunrer (puc. 2.1, npur. 1 x rm.2)".

MexMaHHHCKHIT BI0K, PacronoXeHHEl BOCTOYHEe, IPHIOLAHAT M npeiacTaBiaseT coboi
ropCT-anmkm»mOpuﬁ PE3K0 aCMMMETPHYHOIO CTPOCHUS. MeXMaHHHCKHI TOPCT-aHTHKJIMHOPHH
Ha pocroke rpaHuduT ¢ FOiHo-Kypurckoii 30H0il U orpanmumBaercs [IpeamaliokaBKazcKkum
rayOMHHBIM Pa3JioOMOM, KOTOPBIH Ha TIOBEPXHOCTH (MKCHpPYETCS HECOI/IACHBIM 3ajcraHHeM
OT/I0’KEHHI MEJIOBOTO BO3PacTa Ha BECh KOMILIEKC IOPCKHX 0Gpa3oBaHmil, npuieM Ha 3ToM Gop-
TY BYJIKAHOTCHHO-0CA/0UHEIE 00pa30BaAHAA KPCKOIO (CPEAHEIPCKOT0) BO3PACTa MOYTH HE 00-
HaXarwTcs, a MeCTaMy M BBRIKJIMHHBAKOTCA. 3!1305 MPOCIICHKUBACTCS CHCTEMA BHYI‘pHﬁJ’IOKOBLIX
cOpocos (30Ha L|axKameHcKoro pa3sioMa) CeBEPO-3aliaiHOTO TIPOCTHPAHNS C KPYTHIM TIaeHWEeM
Ha CEBEPO-BOCTOK, 00YCIOBHBINAS CTYHNEHYATOE MNOTPY/KEHHE KOMMJIEKCa IOPCKHX OTI0KeHHi
0]l BEPXHEMENIOBBIC, OCTaBJIssl BrieyaTAeHHe rpabeH-cunkanHamu. B cpeaneil yactn Mexma-
HHHCKOrO TopcTa (JMKCHpYyeTes TpephiBicTas 30Ha Bapnaasopekoro BHyTprHOI0KOBOTO pasnoMa
(BO3MOKHO, NMPOSIBIIEHAE 30HBI TIIYOMHHOTO padioma Ha rnosepxHoctH). Llaxkamen-Kapaprekmii
MHTPY3HB KapTHpYeETCcs ¢ BOCTOKAa KOHTYPOM MEJIOBBIX OTJIOKEHHIH, a ¢ 3anana — 3oHoil Bapaa-
J30PCKOTO pa3yioMa M MMeeT BHJI KYTIOJOBHIHOTO NMOMHATHS, T.e. HHTPY3HB NPHMBIKAET K BOC-
TOYHOMY GOPTY rOpcTa — K 30He IJIYOHHHOTO pasioMa, OCTaBIAd, B LEJIOM, BIieYaTICHHE CTPYK-
Typsl npoceganns. K BOCTOKY OT HHTPY3HBa B BEPXHEMEJIOBBIX OTJIowKeHHsAX 3ainuBa HOxHO-Ky-
PHHCKOM 30HbI BEIENAeTCs MapTakepTekuii CHEKIMHOPHIA, a K 10r0-BOCTOKY — Aramckuii Opa-
XHAHTHKJIMHOPHII ¢ 0aTCKUMH OTIIOKEHHAMU B s/Ipe.

B npegenax MexManunckoro GI0K-aHTHKIHHOPHA TIPOMCXOJNT CKpeLIeHHEe YHACIeI0BaH-
HEIX Pa3pbIBHBIX CTPYKTYP CEBEPO-BOCTOYHOIO M ceBepo-3anajiHoro Hanpasienuil (Kepumos,
1956; Bamypos, 1983). ITo-eHauMOMY, TOT y3€1 MHTEHCHBHON TPEIIMHOBATOCTH crocobeTBO-
Ban BHenpenuio laxkamen-KapapTckoro MHTPY3MBHOIO KOMILIEKca. YHAc/lelOBaHHBIE CTPYK-
Typel cesepo-BocTouHOro (Mexmana-Kycanarckas w Kapaprckasi cTpykTyphl) W ceBepo-3anaji-
HOro Hanpae/ieHuii ObUIM OOHOBIEHBI B npouecce (OPMHPOBaHMS TPAHHTOMIHOTO MAcCHBA M

* Puc.2.1, 2.3-2.5 cM B npwioxkerun 1 k rn.2
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MOCNYKHIIH KaHAaMH 11 BHeJIPEeHHS JaiKOBBIX H KHIBHBIX o0pazoBaHMii Ha 3aBepluaromiei
cTaguy (GOPMHPOBAHAS BYTKAHOILTYTOHHYECKOTO COOPYKEHHS.

By/ikaHOIIYTOHMYECKHE COOPY/KEHHs IPaHHTOM/IHOIO THIIA HMEIOT IIHPOKOE PacHpocTpa-
HCHHE B aHJIC3UTOBLIX BYJIKAHONCHHLIX MOJACaX M NPEACTABISHOT coGoit NMEPCIEKTHBHEIE CTPYK-
TYpPEl Ha 30JI0TOMEIHOE, MEJHO-MOIHOIEHOBOE M 30JI0TONOIHMETAIUIHYECKOE OpyAeHEeHHE, Xa-
paKTepH3yACh MPEHMYIIECTBCHHO MITOKBEPKOBBIM MOP(ONOTHYECKHM THIIOM OpyIeHeHHs. Xa-
pakTepHBIMH OpHMepaMu sBJsAtoTCA MecTopoxkiaenns Koyapan (Kasaxcran), Amyncap u Texyr
(Apmenns), mectoposkaeaus Oumunnun, Jksanopa, Mearoro nosca Apnszoss! u Peii (CLIA) n

ap.
2.2. Ctpoenne u coctar Bapaaxzopexoro BIIC

B npenenax Bapnanzopckoro BY/IKaHHO-TUTYTOHHYECKOTO coopyxkeHHs (MexMaHHHCKO-

ro TeKTOHHYECKOTo B7I0Ka) BRIACAAIOTCS 2 KPYIHBIX PYAHLIX Mons: MexMaHHHCKOE Ha 3amanae H
Bapnaxsopckoe Ha BOCTOKE, pa3ieieHHble 30HOH Bapnamzopckoro BHYTpHOIOKOBOIO TEKTOHH-
geckoro HapyiieHns. OHM pe3Ko OTIMYAKTCH MAarMaTH3MOM, THIIAMH NOPOA M PYIL, @ TaKKe Me-
tanorenveii. B coctase Bapaajzopckoro BIIC Brigensiores 3 komiiekca Nopo:

1. Kommneke By/IKaHOTEHHBIX, BYJIKAHOT€HHO-0CAJ0YHEIX H TY()OreHHO-0Ca 104 HBIX ITOPOI;

2. Komniieke HHTPY3UBHBIX, KHIJIBHBIX M JAHKOBBIX MOPOL;

3. Komnnekc rupoTepMalibHO M METACOMATHYCCKH H3MEHEHHBIX MOpPOJ; MOKPOB BTOPHY-
HBIX KBAPIHTOB.

2.2.1. Komnaexc yIKano2zeHHbIX, 6)IKAHO2EHHO-0CA00MHBIX U
myghozenno-ocadounsix nopoo

B crpoenun Bapzaanzopckoro BIIC npuBHMAOT ydacTHe npeMMYILECTBEHHO BYJIKAHOTEH-
HO-0CAJI0UHEIC OTJIOKEHHS CpenHeil 10phl W, YaCTHYHO, TEPPHIeHHO-O0CAIOYHBIC OTIIOXKECHHA
BEPXHEH I0pbl, HECOT/IACHO 1IEPEKPBIThIE TEPPHIEHHO-0CAIOYHBIMH H KapOOHATHO-OpraHOTeH-
HBIMH OTJIOKEHHSIMH HHKHETO H BepXHero Mena (puc. 2.1).

OtnoxeHns Cpe/iHeii 1pbl HpeiCTaBleHsl HIDKHUM 1 BepxHHM OaitocoM, DaTtoM M Keluio-
Beem. OTIIOKEHHA BEPXHEH H0pBI NPE/ICTaBIEHEI 0Kc(OpAOM, KUMEPHIKeM H THToHOM. HOpckue
OT/I0eHH XapakTepH3YITCA HEBbLIEPKAHHBIMH MAJIBIMH MOLHOCTAMH H HYacTBIMH II€pepbiBa-
MH B 0CAJIKOHAKOMJIEHHH, 4 TAK)KE PE3KO BHIPAXKEHHBIMH YITIOBLIMH HECOTJTACHAMH MEXy pas-
HOBO3PACTHBIMH APYCaMH.

HwkHnii Men npejcTaBlieH roTepuBoM M GappeMoM (HeokoM), a Takxe ankboM (mpenmy-
miecTBeHHO) M anToM. Bepxnemenossie ornoxeHHs HOmHo-KypHHCKO# 30HBI NpelCTaBlIEHbI
KOHBAKOM, KAMIIAHOM H MAaaCTPHXTOM.

Cpennss wpa. baitoc. Otnoxenns HmkHero Oaiioca BCKpBITEI OYpPOBBIMH CKBa)KHHaMH
1011 PYJIOHOCHEIMA PHOJIMT-JAIHTAMH BepXHero Oafioca. OHH npeCTaBlIeHb! aHE3NTAMH, aHIIC-
3IWTOALMTAMH M MX NMHUpoknacTonutamu. Bo3spact otnoxenuil onpeneneH ycnopao (bammpos,
1983). MowsocTs 0TI0kKeHHH He onpeaencHa. HimkHe6alocckne 00pa3oBaHHs HMEKOT TEMHO-
cephiii, 3eICHOBATO-CEPBIH, @ MECTAMH NMOYTH YEPHBIT 1BeT. CTPYKTYpa BYJKaHHTOB — nopdHpo-
Bas,0CHOBHAsA Macca—THAJIOMHIHTOBAA, MHKPOIHT-MHKPONOHKIIHTOBas. (PeHOKpHCTAIUIBI MIpe/l-
CTaBJICHBI TMJIATHOKJIA30M, THPOKCEHOM M KBapLEM.

OrtokeHns BepxHero Gaifoca NpecTaBlICHE MAPKUPYIOIMMH PHOIMT-IAIHTOBEIMH TIOP-
¢dupamu, KoTopsie ¢ OONBITHM YIIIOBBIM HECOTTIACHEM 3aJIeraloT Ha OT/I0eHHA HHWxkHero Oaiio-
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ca. BepxneGaitocckue 0T/103eHHs MMEOT 00ulyl MonHocTs okoino 350M M IpecTaBiieHb!
JIByMS TOPH3OHTAMH:

- HIDKHWHA POPU3OHT TPefCTAB/ICH WHTEHCHBHO OPYACHENBIME MEIKOOOIOMOYHBIMU TY-
damMu 1 TIOTOKAMM PHOITAT-JALMTOBLIX MOPGHPOB,

- BEPXHHH TOPH30HT Npe/ICTaBIeH CBEKHMH arJloMepaToBRIMH TY(DaMH PHOINT-IALHUTO-
BBIX 1IOpHHPOB.

PronuT-HanmTosbie NOpQUpEl ABIAIOTCH PYI0BMEIIAIOMIMMH JUI CePHO-MEIHO-Kove-
JAHHOTO W 30710TOCYNL(WAROTO OpyIeHeRns, 31ech nokanusyeTcs opynenenne JipmbBoncxoro
mecTopokaeHns. MakpoCKOMHYECKH PHOTHT-JalHTOBbIE TOPGUPEI UMEIOT cepblii, HHOTIA TeM-
HO-CEphIH M 3e/ICHOBATO-CEphIi 1IBET ¢ NMOP(HPOBLIMA BHIIEICHHSIMH KBAplla M IJardokiasa.
Crpykrypa nopozsl nop(pHpoBas, OCHOBHAs Macca — MUKPOQE/Ib3NTOBas, MHKpOC(epoTHTOBas,
ceponuToBas, HHOTIa MUKPOTIOHKHIINTOBAsA M MHKpo3epHHCTas, B oTnenbHeIX cnyyasx Hadmo-
JAK0TCs Mepexonbl K aauuraM, rae GeHoKpucTauibl KBapia coctasiaioT 1o 10% ot obuiero ko-
NMHecTBa NOP(GHPOBBIX BbIAEICHHIL. B MOTOKE pHOIHT-IAHTOBLIX MOP(GUPOB MPOCICKHBAIOTCA
MAJIOMOUIHBIE TIPOCJION JIMTOKIACTHYECKMX Ty(doB, cBHIOeTenbeTBYOmME 00 ux Addy3nBroii
npHpoje.

Pronur-gaimToBepie nOpQMPEL MOABEPrHYTHl OKBAPLUEBAHUIO, KAOJHHH3UPOBAHbI, CEpH-
LUHMTH3HPOBAHEl, [THPUTH3HPOBAHBl M JIMMOHHTH3HUPOBAHBI, YACcTO NMOJTHOCTHIO NPEBpPAIEHEl BO
BTOPHYHBIE KBAPUMTEI. BHINMas MOLIHOCTh HHMKHETO TOpu30HTa 0K010 200M.

ATrIIOMepaToBkie TY(H PHOTHT-IALUTORLIX NOPHUPOR BEPXHETO FOPHIOHTA NMEIOT TeM-
HO-CEpBIi, CephIi U CBET/IO-CEPHINA LIBET C 3eJIeHOBAThIM oTTeHKoM. CTpyKTYpa nopozsl nophu-
poBas, OCHOBHas Macca — (helIb3UTOBast, MUKpo3epHHcTast. [TopdupoBeie BhIACICHNA TIpEICTaB-
JIeHbI Tarnoknasom u kBaprem. Habmomarotes nepexojsl k ganuram. MouHocTs ropuszonTa
CHIILHO BapbupyeT U cocrasisier 50-200m.

Bam. Otnokenns 6aTckoro Apyca ¢ yrIoBLIM HECOTHACHEM 3alieraloT na nepxuebakoc-
CKHe BYJIKAHMTBIL M 1IPe/ICTaBIeHs! Pa3Ho00I0MOYHEIMHU Ty(pamu ¥ Ty duTamn anie3nTos, aHze-
3UT00A3aNLTOR M AHAE3HTOAIMTOR, MecTaMu OHM TepPeKpBITE KenoBeHCKUMHI TY(ho-KOHTIO-
mepatamu. Ornoxkeduss 0aTa MMEKOT TeMHO-CepBIH, 3eleHoBaTO-cephlii M roiayboBaTo-cephli
1BeT. BkparieHHHKH MpeicTaBlieHbl MIarHoKIa30M M ITHPOKCEHOM, OCHOBHAA MAcca CTeKJI0Ba-
Tasgs ¢ MUKpPOJIMTAMH 1J1arHOKI1a34d. Yacro BCTPEHAKTCHA BTOPHYHBIE XJIOPHT, KallbIIUT, LCOJINT U
BKPAIJIeHHHKW PYAHBIX MWUHepanoB. Ha sanannoii nepudepun Bapnamzopekoro BIIC Gatckme
OTJIOKEHHS TIPEACTABIICHBl YepPeJOBAHHEM TOHKOIUIMTYATBIX CPEAHEe3epHHCTHIX TydornecuaHH-
KOB, Ty(oaneBpomuToB, TY(GOrpaBenuToB ¢ NpocioikamMu TYGOKOHFITOMEPATOR aHJIC3NTOB, aH-
21e3uT00A3IbTOB M JALHTOB ¢ XOPOLIO BRIPAKEHHO CIIONCTOCTBIO

Bospact oTnokeHHH onpeaensercs 1o crpaTurpadudeckoMy NMoJIoxKeHnIo: HHKHIS rpa-
HHLA [POBOAMUTCSA 10 KPOBJIE PHOJHTOBBIX H PHOJIMT-IALMTOBBIX NOppHPOB BepxHero Gafioca, a
BEPXHss TPAHHLA — 10 T0J0NIBe (PayHHCTHYECKH 0OXapakTePHU30BaHHBIX OTIOKECHHH KelloBes.
Ha 1oro-3anannoif mepudepun BIIC Garckue oTnokenns UMEIOT ceBepo-3anajinoe NpocTHpaHie
W TIPEJCTaBJICHBI IBYMS TOPH30HTAMH:

- HWKHMII TOPU3OHT TIPEACTaB/ICH arJoMepaToOBBIMH Ty(aMH aHie3nToba3anbToB ¢ pel-
KAMH TIpociIoikaMi Ty(GOKOHIIIOMEPaToB H TY(OIECYAHHKOB, BHANMON MOIIHOCTBIO 500M; 1mo-
POJIa TEMHO-CEPast C 3ENeHOBATHIM OTTEHKOM, HHOTIA YepHas;

- BEPXHHIT TOPH3OHT TIPEACTABIIECH TEpecianBaHieM TY(ornecyaHuKoB, Ty(OrpaBe/iuToB,
Ty(oanespoaHToB M TYhONaB aHAE3UTOBBIX Mopdupos obieii MomuocTs0 480M.
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Otnoxenns 6aTa NPOPHIBAIOTCA MHOTOYHC/ICHHBIMH PBYILIHMH TEJIaMH, KOTOPLIM TIpel-
MHCHIBACTCA CyOBYJIKaHMYECKad, KEPIOBas M MHTPY3MBHAs mprupona. baTckue oTnoxeHws WH-
TEHCHBHO Pa3ipo0lieHbl ¢ 00pa3oBaHMEM KPYIHBIX TPEIMHHBIX CHCTEM H MaJOaMILTHTYIHBIX
Pa3iOMOB CEBEPO-BOCTOHHOTO MPOCTHPAHHS.

Kennogen. Kennoseiickue OTI0XKEHHS NMPEICTABICHBI 0CAL0YHO-THPOKIACTHYECKAMH H
Ty(OreHHO-0Cal0YHbLIMH MOPOJIAMH € NPOCIOHKAMH H3BECTHAKOB, MECYaHHKOB, M3BECTKOBBIX
NIeCYaHHKOB, Ty()onecyaHHKOB, Ty(hOTpaBenHTOB H Ty(hoaaeBpoinToB. B pioBeIx n3BecTHAKAX
obHapyxkeHa pykoBojsias Kennoseiickas dayna (Ackepos, 1973; Annaxsepauner, 1979). B pa-
ffone JIpMOOHCKOrO MECTOPOKICHHSA KENNOBEHCKHE OTIOKEHHs HECOINIACHO MepeKphiBaloT
PYJAOHOCHYIO TOJINIY PHONWT-TJAIATOB W pa3jiHuHble TOPH3OHTHI Oatckoro spyca. Hccmenona-
HMAMH YCTAHOBIICHO, YTO B OOJIBLIMHCTBE CJIydYaeB ralbKi TY(GOKOHIJIOMEPATOB COCTOAT U3 00-
JIOMKOB PHOJMT-IALHMTOBBIX NOPGHPOB, AHIC3MTOB, AHAC3UTONAIMTOB M aHIC3WTODA3ANBTOB.
baumpor T.I. gonyckaer nmanuume pyaHelX ranek mnobarckoro Bospacta (bammpos, 1983).
MomnocTs KemoBelickux oTnoxkeHHiH cocTaBusieT 150M. OTnoXeHNA KeIoBes MPOPBaHbl MHO-
FOYHCIIEHHBIMH TeJlaMH PHOJIMT-IALMTOB, aHAE3WTOR, AHAE3WTONALMTOB H aH1e3uTO0a3a/IbTOB,
MECTaMH IPEBPAICHHBIX BO BTOPHYHBIC KBAPLHTHI.

Bepxuss wpa. Oxcgpopo. Otnoxenns okcdopia npe/icTaBIeHbl OpPraHoreHHo-0010M01-
HBIMH, TIECYAHHCTHIMH, OKPEMHEHHBIMH, MECTAMH ANIMOBHIHBIMH H3BECTHAKAMH CEPOTO 1IBETA C
pasIuYHBIMH OTTeHKaMH. OHM HECOTNIACHO 3AEraloT Ha pasMBITOlH NMOBEPXHOCTH BepxHero Oaii-
oca u Oara, obuieii MomHocThI0 150M. Bo3pact otnoxennii natupyercs (ayHHCTHHECKH H 4eT-
KO OT/IEIAETCA OT KeJUIoBes.

Kumepuonc. OrtnoxeHus KHMCPHIKA Mpe/CTaBICHBI YepeOBAHHEM KOHTIIOMEpAaToB,
TydornecyaHHKoB, TyGOrpaBeTUTOR U TY(HOB aHJIC3HTOB.

Omun HecornacHo nepekpriBaioT okcopackue n3secTHsikn. Ha cepepHom nanre Bap-
namsopckoro BIIC (mo c.Marasy3) KMMepHIDKCKHE OT/IOKEHHS TpEACTABIEHbl JIMTOKJAC-
THYECKUMH FPABHITHBIMH H ArJIOMEPATOBBIMH TY(haMH aHIE3UTOB H AHAE3UTOJALUTOR JIHIOBATO-
tmoneToBoro nuseta. MomHoOCTh OT/IOKEHNWH KMMepHIKa konebnercs B npefenax 50-200m.

Huxnnii men. OT/10KeHHS HIDKHETO Mena IpejICTaBleHbl KPUCTALIHYECKHMH, recya-
HUCTBIMH, OPraHOreHHO-00TOMOYHBLIMH, MPaMOPH30BAHHLIMH H OKPEMHEHHBIMHA, MECTaMH OKe-
Jle3HEHHBIMH M3BECTHAKAMH OypOBaTO-CEPOTo H ceporo uBeToB. OHH HECOTTIACHO 1IEPEKPIBAOT
IOPCKHE OTIOKEHHS.

Bepxunii mes. BepxHeMesi0Bble OT/I0KEHHs NPeCTABICHEI IePeCIaHBaHHEM Mepreleii
W aprHITHTOB 6e10BaTo-Ceporo LBETa ¢ MPAMOPH30BAHHBIMH, KPUCTAUTHYECKMMH OpraHOTeH-
HO-0CaJIOYHBIMH M3BECTHAKAMH OEnoro 1Beta. B OCHOBAHMM BepXHEMENOBLIX OTI0XKEHHI npo-
ciexnBaroTes 6azanbnbie con. OHM NepekpLIBAIOT OTIOKEHHS BepXHel 10phl M BeIX0aBI Mex-
MaHHHCKOIO HHTPY3HBa. MOIHOCTE BEPXHEMEIIOBBIX OTJIOMkeHHI cocTaBisieT 100Mm.

YerpeprHunbie oriiokenus. YeTBepTHunbe 0TIOKEHHS NPEICTAaBICHB! OTI0KCHHAMH
peuHBIX TEPpac, TOBHATLHO-IEMIOBATBHEIME M IETHOBHAILHO-NPOTIOBHATLHBIMH, 4 TAKXKe aj-
JOBHAITLHBIMHI OTJI0KEHHAMH. PeuHble TeppacoBEie OTIIOAKEHHS MPEICTaBIeHbl BAYHHO-Tajley-
HHKaMH, FpaBieM, pazHooOpasHBEIMH TIECKAMH H CYT/IHHKaMH, obuieil MomHocTbIo 10 S0M. Dmio-
BHANILHO-E/IOBATEHBIC M JICTIOBHATLHO-TIPOJIIOBHABHEIE OT/IOKEHHA NMPEICTABICHBI CYTIHHKa-
MH, CYTICCSIMH, TTHHAMH U niedHeM. ANMOBHANBHEBIC OTJIOKEHHS NPEICTABIEHb! B BHIIE TECKOB,
TpaBHs, raJICYHHKOB H BAJIYHOB.
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2.2.2. Komnnexkc unmpy3usnsix, HCuabHblX U 0aiikoeslx nopoo

SAnpom Bapaansopckoro BIIC aensercs enunsiit xpynueiii nonudasasni [axkamen-Ka-
BAPTCKUIT HHTPY3UBHBIH KOMIIIEKC C 1a€YHBIMH M JKHIBHBIMH 00pa3oBaHUAMH.

Ilaxkamen-KaBapTckas rpaHHTOMIHAS HHTPY3HBHBIH KOMIUIEKC PACIIONOKEHA B MEXKIY-
peube cpearux TeueHHii p.p.Teprep u Xauunrer, 3annmas GacceifHbl BepX0BbeB p.p.AMOapHH-
mxyp, Cycynpxyp, Bapaagzop u Kasapt. OcHoBHoi#t Bbixoa Llaxkamen-KaBapTckoro HHTpY3HB-
HOTO MAcCHBA 3aHMMAET TUIomak B 65km’ (1o HEKOTOPLIM aBTOpaM 100kM") 1 MPOTATHBAETCS B
ceBepo-3alla/iHOM HANPABJIeHHH HAa PACCTOAHHE CBBIME 15KM OT I.AriaM Ha I0ro-BOCTOKE [0 C.C.
Bapnanzop u Yankarar Ha cesepo-3anae, IMpuHoi 5-6kM. MHTpy3uB pacnonaraeTcs Ha rHnco-
meTtpudecknx orMeTkax 500-1200m. OTaenbHble HEOONBIIHE BHIXOIbI HHTPY3HBA, ABJIAIOLIIHECH
anou3aMH TJIABHOTO MaccHBa, oOHaXaloTcs Ha oOIMPHOI niomau K cerepo-3amany (B pa-
ifoHe c.c. Huxuuii Oparar, Moxparar, Menmen, Kycanar u 1p.) u roro-BocToky (Ha npasom Oe-
pery p.Xaunnrer, c.Kapamapr) B BHe pos HHTPY3MBHEIX mTOKOB. OueHkh XapakTepHO, 4TO Ta-
KHX MOpdoMeTpHYeCKHX HHTPY3HBHBIX TeJl K 3anajay (nexadee Kpeuilo Bapiaamszopckoro pasiio-
Ma) ¥ K BOCTOKY (Bucsumi Gox IlpeamanoxaBkasckoro pasnoma) ne nHabmopaercs, WTo sSBHO
CBHJIETEJILCTBYET O MArMOKOHTPOIMPYIOLIEH POJIH Pa3/IOMHOH TEKTOHMKH, a HE CBoja Arjam-
CKOT'O aHTHKJIMHOPHA, T.€. UHTPY3HA OrpaHHYEeHa TEKTOHUYECKON paMoii.

Ilepponauansno Bospact llaxkamen-Kapaprckoil HHTpY3HH JaTHpOBAlcs Kak "BepXHe-
MENIOBOH B mpesiesiax TYpOH-KaMmIaH", Ha OCHOBAHMH TPAHCTPECCHBHOTO 3ajJcraHus meprenei
ceHoHckoro Bospacta (Conoekun, 1938; 1944). B nanbHeiimem WHTpY3HMs IaTHpyeTCs Kak
BepXxHeceHOHCKas (canToHckas) (Conoskun, 1951). A JI. Kepumos (1956) Bo3pact [Jaxkames-
Kasarckoif HHTpY3HH ONpelenseT Kak HHKHEMEN0BOi (1oc/ecpeaHeopcKHii-10CeHOMaHCKHI),
T.c. lIoycKkacTes Gonee ApeBHMI, YeM BEpXHEMEIIOBOI, BO3pacT HHTPY3HH.

B 47-m Tome “T'eonorna CCCP, AsepGaiimxanckas CCP. I'eonornueckoe onucanne” as-
Topel — AGaynaes P.H., Kepumos I'M. u Axynnos ®.A. — llaxkamen-KapapTckuii HHTpy3uB
OMMHCHIBAIOT B IPYANE BEPXHEIOPCKAX IPaHHTOMIHBIX HHTPY3uii. Ha reonoro-crpykTypHoii kap-
Te MexMaHHHCKOTO pyaHoro paiiona macinraba 1:50000 (bammpos T.I'. u ap.,1987) Ilaxxamen-
KapapTckuii HHTPY3HB U CPEIHCIOPCKHE BYIKaHOTEHHO-0CA0YHbBIE OTJIOKEHHA HECOTIaCHO ITe-
PEKPBIBAOTCS OTIOKEHUAMH BEpXHEH I0pbl, HHKHero ¥ BepxHero mesna. Ilpu aTom BepxHewp-
CKHe OT/IOKEHHA TIPEACTaBICHE! OKCHOPAOM, KHMEPHIKEM H THTOHOM, 8 HHKHCMEJIOBBIC — TO-
TepHBOM, OappemoM, anToM H ansboM. Ha sTom ocHoBanmm Bo3pact llaxkamen-Kasaptckoi
HHTPY3UW JaTHpyeTcs kak nocnecpenuetopekuii. Mo knaccudmraun U.I. Marakesana, [laxka-
mweH-KaBapTckuii HHTPY3HB OTHOCHTCS K TPYIINE IOCTECPEIHEIOPCKHX HHTPY3Hii, NIHPOKO pa3-
BuTHIX B npenenax Comxerto-Kapabaxckoit ckinanuatoii 308l (Anosu, 2001). Hamu B npeaenax
Tpakerckoro (TypakeTckoro) pyonposBieHHs HaOJI0Aal0Ch HECOTJIACHOE 3AJIErAHHE PACcC/iaH-
LIOBAHHBIX MECHaHO-TTTHHACTBIX OTJIOKEHHI anbda Ha MHTEHCHBHO OKBapIIOBAHHEIE (BTOPHYHBIE
KBAPIIMTEI) 1 H3MEHEHHBIE Opy/eHeble 0TnoxkenHsa O6ara. Her coMHenns, 4To B npenesax paiio-
Ha pa3BuTHa Llaxkamen-KasapTckoro HHTpy3HBa, HHIKHHI MeJl HECOTTIACHO 3a5leraeT Ha Marma-
THYECKHI1 KOMIUIEKC IOPCKOI0 BO3pacTa, a NeTPOXHMHYECKHE XapaKTepPHCTHKH CBHIETEILCTBY-
10T 0 Gonee paHHEM BHEIAPEHWH HHTPY3HH, YEM MIETOYHO-KATHEBbIE WHTPY3HBHBIE KOMILIEKCHI
3aaepmaml.uei‘i CTaAlH HpPa-HEOKOMCKOI'O reOTCKTOHUYECKOIO 3Tana. Ham OpeacTaBIACTCA, 9TO
Kak cTpaTHrpadMyeckHe, Tak M reTporpaduueckie M MeTPOXHMHYECKHE JaHHBIE CBHIETEThC-
TBYIOT O NOC/IeCpeAHEPCKOM (HokemnoBeiickom) Bospacte Llaxkamen-KaBapTckoro HHTpY3HB-
HOTO KOMIUIEKCa, 0 aHaJOTHH ¢ [UIArHOTPAHMTOBEIMH HHTPY3usAMH COMXETCKOTO CEerMeHTa
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(Anosn, 2001). OtmeTuM, 9T0 MHTPY3HBBI Mypxysckoro xpebTa npopeIBalOT (ayHHCTHYECKH
JIaTHPOBaHHBIe OTIOKEHMs Baiioca, a X ralbKH HaxoaaTces B 6a3anbHBEIX KOHITIOMEpaTaxX KeJlo-
Besl, HA OCHOBAHJIH YE€r0 ONPEIE/AeTCs MX cpeanetopckuii Bospact (AcnansH, 1958; Kasapsm,
1966; Mexfixs, 1970, 1989).

OrnnunrenbHoil ocobenHocThio laxkamen-KasapTckoro HHTpy3uBa SBIsieTCA APKO BhI-
pakeHnHoe Mexann4eckoe AedopMHpOBaHHE, BOHHUKINEE NOCTe OKOHYATEIEHOTO (JopMHpPOBaHHS
uaTpy2Hu. [lo MHeHHIO a3epOaiiKaHCKHX TeoJIOrOB, NPHYHHOIL 3TOMY IOCTYXKHIA “pa3sBHTAas
BHYTPCHHAS TCKTOHHKA MacCHBA, OC/IOKHEHHAs BIOC/ICICTBHM 00NIee MOJOIBIMH TPOIECCaMH
TeKTOreHe3a anpnuiickoro Bospacra” (I'comorms AszepGaiimkana. ITetporpadms, 1952). Ham
MPeICTaBACTCH, YTO 3TH MEXaHWYeCKHe M3MEHEeHHs CBA3aHBI ¢ MocTMAarMaTHYeckoil (ymapo-
JIbHO e Te/IbHOCTBIO, KOT/d TPaHCMarMarHieckne NOTOKH ryGHHHBIX (uonnos (dymapon —
rasbl, Mapsl) Mo/ GOJIBIINM AaBJICHHEM JICTYYHX TMPOPLIBAIH H APOGHIN 3aTBEpPACBIIYIO “KOPKY”
pyzaonocroro mroka. ®.1. Boasdcon u A.B. JIpyxnnnn (1975) pazaensiior 3Ty TOUKY 3peHHs.

ITo muennio A.H. Conoskuna, ¢ Mopdonorndeckoii Toukn 3penns [laxxamen-Kasapr-
CKMH MHTPY3WB TIPEACTAaBNseT cOOOH MOLIHYK WMHTPYIMBHYIO 3aleKb MEXKIUIACTOBOTO Xa-
paxrepa (Conoskus, 1948). ITo muennio A.Jl. Kepumoa (1956), netansno nayunemero Llaxka-
meH-KaBapTckuii rpaHUTOMAHEI KOMIIEKC, MOP(OIIOTHYECKH MHTPY3HB OTHOCHTCS K “NakKo-
IT000pa3HOMY TIOJHATHIO, CBSA3aHHOMY, OUCBH/IHO, CBOMMH KOPHSMH C MOIIHBIM 0aTOIHTOM”,
T.€. JOTyCKAeTCs HATMYHE KPYITHOro HHTPY3UBHOTO MaccHBa Ha Gosee rybOKHX TOPH3OHTAX.

Llaxkaien-KaBapTckuii HHTPYIUB HE ABIACTCH MENKIUIACTOBLIM JAKKOIMTOM MM CHIl-
7I0M, & TAKIKe He pacriofiaraeTcsi B CBOJOBOH HacTH ArjlaMcKoro anTiukimHopus. Mopdomerpu-
yeckHe rapaMeTpbl HHTPY3HBa ONpeeisioTes He CKIaadaToii, a 610koBOH cTpyKTYpoii paiioHa;
rpaHHIE HHTPY3HBA KOHTPOIMPYIOTCS Pa3loMHON TeKTOHHKOH, T.e. OokoBas pama [Jaxkanien-
KaBapTckoro mHTpy3HBa TeKTOHHUECKA.

Hanbonee peransro nerporpadus u nerpoxumus Iaxkamen-KaBaprckoro rpanwron-
Horo uaTpy3usa u3ydeHa A H. ConoskuneiM (1938-1951) m A.J1. KepumoBrim (1952-1956).

Teonoro-neTporpaduueckumMy HCCIIeIOBaHHAMH YCTAHOBJIEHO, 4TO (OPMHPOBAHHE HHT-
PY3HBHOTO KOMTLIEKCA HPOHCXOJMIO B OCHOBHOM B 2 sTana (2 ¢asei). Ha nepsom srane dop-
MHPYETCH TITAaBHBIH MHTPY3WBHBIH MACCHB, CIOKEHHBIH MacCHBHO-KPHUCTANIHYECKHMH TOpoJia-
mi. Ha BTOpoM 3Tanme opMHPYIOTCA KHIBHbIE U [aiiKoBble 00pa3oBaHNA, a TAKKe Mallble HH-
TPY3uH, npejicTarnftonne coboii anodyussl rIaBHOro HHTPY3NBA.

B cocrtase MaccHBa OCHOBHYI pPOJIb HI'PAKOT poronooﬁmaﬂxono-ﬁuomrosmc TOHAJIHUTHI H
poroBo0OMaHKOBEIE KBapleBEie JHOPHTEI, craratommue donee 90% mceil nmomanm maccHBa. B
LIEHTPATHEHOIH YaCTH MACCHBA Pa3BHTHI POrOBOOOMAHKOBBIE JHOPHTBI, 4 B KPAeBBIX 4acTAX — On-
OTHTOBBIE OAHATHTHI W KBapIeBLIe JHOPHTHI, HMeronine HebGonbioe pa3suTHe. Bee pasnoBui-
HOCTH VIHTPY3MBHBIX TIOPOJ CBA3AHEI MMy cOOOH NOCTENCHHBIMY NIEPEX0JaMH H COCTABNIAIOT
0/IHO eHHOe “KOMITaKTHOe" MHTpy3HBHOE Teno. CpeaHuil KOMHYeCTBCHHO-MHHCPANOrHYeCcKi
COCTAB HHTPY3HBHOTO KOMILIEKCA MOAXOIMT K TOHAIMTY (Tabmn. 2.1).

PesynuTaThl HCCIIEIOBaHMH TOKa3bIBAOT, 4yTo B nopojax Ilaxkamen-Kasaprckoro WHATp-
y3uBa Habmomaercs peskoe npeobiagaHne MiIarnoknasa, KpaifHas OeJHOCTh KanHeBbIM IMO-JIe-
BBIM IIIATOM H Kosie0aHus B ITHPOKHX Mpeaenax KOJMHYECTBA KBaplia M IBETHHIX KOMIIOHEHTOB,
9TO AT OCHOBAHHME OTHECTH MOPO/IBl MACCHBA K iy OaHATHT-KBAPLIEBLIH THOPHT.

VeranorneHa OnpesesieHHas 30HAIBHOCTE B PACIPENEICHNH PA3IHYHEIX THIIOB TIOPOJI,
[Maxkxamen-KaBapTckuii MaccHB npe/iCTaBIE€H B OCHOBHOM JIEHKOKPaTOBBIMH KBAPLEBBIMH IHO-
PHTaMH, TOHAIATAMH, FPAHOTHOPHTAMH M JHOpHTaMH. OHHI TATOTEIOT K TPOHIbeMATaM (Tia-
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Tabmnma 2.1

CpenHuii KOIIHUECTBEHHO-MHHepanoruydeckuii cocras laxkamen-KapapTckoro
uHTpysusHoro maccnBa (Kepumos, 1952; 1956)

Cpennwmii KoM9ecTReHHO-MHHePATOTHYECKHIT cocTan
nopoa, %
Taomans ] -1 g -
N/N HanmenoBanune pacnpoc- 2 § E & - =5 E.; ; 5 a
n/n nopo: TpaneHHs, E £ .= = E 2288 £2 H
% Z)Z8| 8| 2 |22|2¢8|2¢8| &
§ g g Bue g HIRR-
I, BHOTHTORKIE GaHATHTE! 2,0 620 73 | 240 | 5.2 - 0,8 - 100,0
ono-
2. EHERIRIURSEA T 520 707 | 38 | 143 | a0 | 35 | 13 | 24 | 1000
THTOBbIE TOHAITATEI
3 FoRtBcR. 42,0 80| - |[155| - | 45|20 - | 1000
I(Bﬂpﬂeﬂl:le OHOPHTBI
1€ KBaplEBLI
4. it 12 800| - |45 |60]| - | 31| 64| 1000
AHOPHTHI
0! 0
. i s 28 8s5| - | - | - | 85| 60| - | 1000
KBapHBBB]e IlIlelrﬁﬂ
N S B B 100,0 737 22 [ 150 ] 23 [ 33 [ 22 | 1,3 | 1000
MAaccHgea

ruorpaHnTaM) H OTJIHYAIOTCHA JIMILUL MOHUKCHHBIM COJICPKAaHNCM KBapila.

Kpaepas ¢anus npeacrasiena riaBHbeIM 00pa3oM MeIKO3epHUCTBIMH NOPHHPOBHIHEIMH
VX Pa3HOBWIHOCTAMH — KBaplEBBIMH JHOPHT-IOpdHpHTaMi W rpaHogHopHT-nopdupamu. M3
KBapLCBLIX JNOPUTOB ¥ TOHAIHTOBR HANOOJBIICE PA3BITHE UMEIOT PoroBooOMaHKOBO-OHOTHTO-
BLIC M MeHee — POroBO0OMAHKOBEIC Pa3HOCTH. I paHOIHOPHTEI MpeACTABICHb TIPEHMYIICCTBCH-
HO OMOTHUTOBBIMH PA3HOCTAMH, XapaKTEPH3YsCh HEOOJBIINM KOJIHYECTBOM KAJHEBOTO IOJIEBOTO
minara, i Hepeako Tnepexondr B OaHatutTel. Takas 30HanbHOCTH HabmogaeTcs B ceBepo-3amal-
Hoit yactn I{axkamen-KapapTrckoro mHTpy3HBa, B yieabsax p.p. Yankarar, Kasapt u Xaumnnrer.
31eck poroBooOMaHKOBO-OHOTHTOBBIC TOHAJUTEI MOCTEIIEHHO TIEPEXOAAT (C CCBEPO-BOCTOKA Ha
H0I0-3a11a]1) B poroBo0OMaHKOBbIE KBAPLIEBble AHOPUTHI U Jajiee B JHOPUTHI, HX CMEHSIOT POro-
BOOOMAHKOBLIE KBAPLIEBBIC JHOPHTHI, POrOBOOOMAHKOBO-GHOTHTOBBIE TOHATHTEL, a 3aTeM OHO-
THUTOBBLIE H MTOPHHPOBHIHBIE TOHAINTBL.

Pesyinbrarel cHIMKaTHBIX aHaau3oB nopo llaxkamen-KaBaprckoro HHTpy3HBa M 1iepec-
HEThl UX HA YHCIOBBIE XapakTepucTHKM o A H. 3aBapHiikoMy NMOKa3sIBaloT, UTO OHM (KBapiie-
Bble JIHOPHTBI M TOHAJIMTHI) MPEACTABICHB HOPMAIBHBIMM TIPAHHTOHIHBIMH IIOPOIAMH
(K;0+Na>0<7.5%), HachlllieHbl KPEMHEKHCIIOTOH M IIEJIOYHEIMH 1eMenTaMu (1abn. 2.2 u 2.3)
npu peskom npeobnaganun CaO nan Ky0, uro cBuaeTenbeTByeT 00 0CTPOBOLYKHON 00CTaHOB-
ke (opmuposanus maccuia (Tutim, bun, 1984).

B TeMHOUBETHBIX MHHepanax (pemudeckne >1eMeHTHl pe3ko npeodnananT Han Ca wim
Al Koadduumenr (n) oano3sHayHo cBHIAETEILCTBYET 0 HATPHEBOM XapaKTEPE OCTPOBOITYKHBIX
rpanuronor [axkamen-Kapaprekoro maccusa (n = 64.1 — 98.5). Huzkum COOTHOWIEHHEM & © C
< 2.3 obycnosnena 6eIHOCTH HIENOYaMH MOPOJ] MaccHBa.

* Ksapuessblii 1noput
** IMOpHT
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Tabmuma 2.2
Pe3ynbTaThl NOMTHOTO CUIWKATHOTO AHANNW3A TIOPOJ
Ilaxkamen-KasapTckoro HHTpy3uBa

A.H. ConoBkEH
oS A.B. Kepumos (1952) (1938)
anaanTik B. [puxua
P — 411 140 126 63 115 197 143 6lc
Si0, 65.06 64,80 61,40 56,40 62,73 56,60 69,67 62,47
TiO, 0,44 0,20 0,21 0,30 0,46 0,48 0,27 0.49
AlLO, 17,98 17,87 17,28 17,26 18,15 18,30 14,74 15,34
Fe,O, 3,44 - - 0,20 0,41 0,32 1,54 2,42
FeO - 2,22 3,46 4,15 3,20 7,20 1,33 2,25
MnO - 0,45 0,30 0,12 . - - -
MgO 2,39 2,01 2,16 2,62 2,88 3,96 0.84 2,0
CaO 4,67 51 6,15 8,24 6,39 6,84 3,86 3,75
Na,O 4,0 3,04 3,57 43 4,02 3,53 3,65 2,79
K0 1,82 2,55 1,42 1,21 0,14 .44 1,74 2,31
P,05 0,15 1,12 2,23 0,64 6,05 0,23 0,35 0,24
SO, ClL. cI. 1,30 1,40 - eI, 0,95 1,01
TITIII 0,28 0,74 0,38 2,36 1,28 1,56 0,3 0,26
H,O 0,52 0,04 - 0,12 0,32 0,26 0,24 0,54
H,O" - - - - - - 0,55 1,92
CO. - - - - - - - 2,20
[Jcero 100,75 100,75 100,16 100,22 100,03 100,33 100,00 100,00

411 — ouorsToBbI GaHaTHT, c.YaukaTar

140 — porosooGmankosklit GHOTHTORLIH ToRAMT, C.Maknk

126 — poroeootmankosslil OHOTHTOBBIA TOHAMMT, ¢.Kenreps

63 — porosoobmankossiit auoput, C-3 ckinon r.Kasapr (np. Geper p.Kasapr)

115 — porooobmankossiit kBapuessifi aHopwT, c.Kasapt (p.Kasapt)

197 — xmapuerstt groput (anodua) (c.Kycanar)

143 5 61c — nannnie A H. ConoekiHa, MHHEpAnorfdecknii cocTas He NpHBOIHTCS.

O merpoxuMHdecKHX ocobenHocTsx [laxxamen-KaBapTckoro MHTpY3HMBa, KPOME KOJH-
4eCTBEHHO-MHHEPATOTHYECKHX AHHBIX, CBHAETENLCTBYIOT TAKKe YMCIIOBBIE XapaKTEPHCTHKH
(tab. 2.3). Uncnosoe BelpaxkeHue napamerpa (c¢) xonebnetcs or 4.6 1o 7.9, B oTaHYHE OT HOp-
rpanuToB (2.0-2.5). Lenounosemensubiii anemenT (Ca), BXoAs1Inii B COCTAR TIOPOJ HHTPY3HH, B
napareHe3Nce HHTPY3HMH MMEET CyLleCTBeHHYI0 poib. To ke oTMedaeTcs OTHOCHTENBHO (emu-
9eCKHX JIEMCHTOB (B), YHacTBYIOMHX B CTPOEHMH TEMHOIBETHLIX MOPOA000pa3yom#X H pya-
HeIX MuHepanoB. Ocoboe BHHMaHHE NMPUBIIEKACT NEPECHILEHHOCTh MIMHO3E¢MOM (a) B HEKOTO-
PBIX pasHOBHAHOCTSX mMopof, B ocofenHocTi GHOTHTOBOro OamaTHTa M POrOBOOOMAHKOBOTO
KBAPLEBOTO JIMOPHTA M3 KpAeBbIX "YacTeil mHTpY3uBa. CooTHomeHMe mMexay Fe u Mg (f, m) s
OCHOBHOM, 3@ HEKOTOPEIM HCKJIIOYEHHEM, OCTAETCS MOCTOAHHEIM, B NeTpOXHMHYECKOM OTHOIIIE-
HuH nopoasl [axkanren-KaBapTckoro HHTPY3HBa BO MHOTOM CXOZHBI CO CPEIHHM COCTaBOM TO-
HaJWTa M YaCTHYHO TpaHoguopwTa 1o Jlann.

CunTaeM HYXKHBIM OTMETHTb, YTO MHHEpalloro-nerporpaguyeckne nanneie no llaxka-
meH-KaBapTCKOMy HHTPY3HBY XOPOLIO COTTACYIOTCA C JJaHHBIMH €r0 BO3pacTa, a Takke ¢ JaH-
HEIMH 110 BO3PAacTHOMY Pacu/ICHEHHIO HHTPY3HBHBIX KoMIUIekcos Bupaaiion-Kapabaxckoit
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Tabmina 2.3
Uucnoseie xapakrepuetikn nopo Haxkamen-Kasaprckoro nHTpy3usa
1o A.H. 3aBapuikomy 1o JaHHbIM Tabnums 2.2
(M'yiommxsan, 2007)

Nobp.| a c B $ a f m | ¢ n 9 t Q |[a:c
411 | 114 | 63 | 83 | 740 | 164 | 352 | 484 - 774 1352104 | +164 | 1.8
140 | 106 | 69 | 7.2 [ 753 | 155 | 359 | 48.6 - 64.1 0 03 | 2251 1.5
126 | 105 | 7.1 | 85 | 73.0 - 44.1 | 457 [ 10.2 | 79.3 0 03 | +197 | 1.5
63 11.8 | 63 | 143 | 67.6 - 30.7 | 32.7 | 36.6 | 84.1 1.0 | 04 | +53 1.9
1151 93 (79| 87 | 74.1 - 40.3 | 58.1 16 | 985 | 48 |06 | +216 | 1.2
197 1 97 |79 ] 151 | 673 - 488 1 462 | 47 | B24 | 19 | 06 | +7.3 12
143 | 10.7 | 46 | 4.1 | 80.6 - 61,7 | 350 | 33 | 766 | 31.7 | 0.3 | +352 | 23
6le | 69 | 48 ['13:2 1] 751 | 38.8 | 339 | 273 - 948 | 164 | 06 | +316 | 14

cKJIaa4aToi 30161 (naneooctposHoil ayru) (Anosn, 1978; 1998; 2001). Meso-kaiiHo3zolickne un-
Tpy3uBHBIC KoMmmekcsl Bupaaiion-KapaGaxckoit 30HbI, HX cTpaturpadms B NETPOXHMHSA je-
TATBHO PACCMOTPEHBI, H HET HAZ0DHOCTH 314eCh MOBTOPATHCH.

Ormernm cnenyiomee. B npeaenax Bupaaiion-Kapabaxckoit 30HbI BbLIETAIOTCS 4 HHT-
PY3MBHLIX KOMIIEKCA, COOTBETCTBYIONIHE OCHOBHEIM 3TanaMm reoTeKTOHHYECKOro passHTHA. B
TCYCHHE 10PA-HEOKOMCKOrO re0TeKTOHRMYECKOra rana GopMupyeTcst CpeHeOpekuii W no3ane-
HOPCKHii-paHHEMENOBOI, @ B TeyeHHe aTb0-70LEHOBOTO re0TeKTOHHYECKOTo ATana — rno3aHeMe-
JI0BOi-11/IEOUEHOBBIH 1 [OCIECPEAHEIOUEHOBBIH HHTPY3HBHBIE KOMIUIEKchl. Jls cpexneropc-
knx (nocnecpeaneiopeknx, no U.I'. Marakpany) KOMIUIeKCOB XapakTepeH nnarnorpaiumoamﬁ
coctaB. [lopoasl XxapakTepH3yloTcs 000rameHHOCThI0 KPeMHEKHCIOTOH H HATPHEBOH menoy-
HOCTEIO. AHAIM3 NETPOXMMHYECKHX JIAHHBIX /1T OCHOBAHHE rOBOPHTEL O TOM, HTO POAOHAYAIIL-
Has Marma umesa Ga3aibToBbI (TOJNEHTOBBIH) cocTas n B npouecce anddepenunanun odora-
nianack KpEMHE3EMOM H ieJIo4aMH. HPEI[“O}'IHI'HETCS!. 4TO oyar CpC}]HClOpCKHX MarMaTH4YeCcKmnx
oOpa3oBaHmil HAXOAKIICH 1OJ] KOPOi i B BepXHeil ManTun (Anoss, 2001).

Opnnoii 13 XapakTepHBIX W OTIHUNTELHLIX ocobennocteii [axkamen-Kasaprckoro un-
TPYIUBA ABIAETCA “O0HINE AHILHBIX IEPHBATOR”, NPENCTABICHHBIX PAIUYHBIME 110 COCTABY W
OTHOCHTELHOMY BO3pacTy MopoiaMy JaikoBoil daimi 1 MansiMi (MEIKMMH) HITOK00OPA3HEI-
MH TEJIaMH Ha CEBEPHOM M 103KHOM IepHepusax Maccusa. JlaiikoBsle 00pa3oBaHus npenMyliec-
TBEHHO Pa3BHTHI B Mpe/eiax rIaBHOro MATPY3NBHOTO MacCHBa, OTHOCHTENLHO PEXKe OHU BCTpE-
YAKTCS BO BMEILNAIOIIAX CPEJHEOPCKHX BYIKAHOT€HHO-OCAJOYHBIX OTIOKEHHAX, HCIONbL3YS
PEaHNMIPOBAHHLIC JIPEBHHE CTPYKTYPhI, B OCHOBHOM CHCTCMEI TPEHIMHOBATOCTH M Pa3lIOMOB.
Mopdonorndeckn aiikn HMEIOT JIMHEHHO BRITAHYTHIH 001HK, 01HAKO Naiiku naMnpodHpos Ko-
HeuHoit asel npuodperalor Jyroodpasnsie POPMBI (BO3MOKHO, TOBTOPSIS KYTONOBHIHEIH KOH-
TYP BYJIKaHOIUTYTOHa). MomHocTh Jaek ciibHO BapbupyeT: Ha(IK0A0TCS Kak MaJoMOUIHbIC
(1-1.5m), Tak ¥ MomHbie Aaiiku (10-25M), yacTo NepexoasUIHE B H3OMETPHYHBIC MaJbie IITOKH
WK Masible HHTPY3NK. Brigensiotes 4 wunsHo-MarmMatndeckue dasst (Kepumos, 1956). Onn xa-
PAKTEPU3YIOTCA KAK CHEIH(HUECKHM COCTABOM, TaK M NMPOCTPAHCTBEHHOH opHeHTammei, oTpa-
#as OCTynaTenbHRI XapakTep (H3MKO-XMMHYECKHX TIPOLIECCOB, MPOMCXOIAIINX KaK B Npeie-
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JaX MarMaTH4eckoro odara, TaKk M B CHCTEME MarMaTH4ecKmil 04ar-0aToJIMT-HHTPY3HBHBIA
KOMILIEKC.

Ilepean ¢a3za — nanbonee pannss. OHa NpeNCTABICHA KACIBIMH JTEHKOKPATOBBIMH I10-
POJIaMM — MHKPOTIETMATHTOBLIMH IPAHOJMPHTAMH, IPAHOIHOPHT-OOP(HPaMH, KBApLIEBLIMH JTH-
OPHT-NOPHHUPHTAMH, PeKe HErMaTHT-AILINTAMH.

DTH Jaifkd HMEIOT MPEeAMYIIECTBEHHO OMM3MepHIHOHANEHOE (MapalIeNiEHO OCHOBHEIM
TeKTOHHYECKHM HapYIIeHHAM) IPOCTHPaHHe ¢ KpyThiMi nagernsamu (50-90°).

Bropas asa — npejcTaBNeHa ME30KPATOBLIMA JKITBHEIMH NOPOJaMH — GecKBapiieBbi-
MH JHOpPHT-NIOpGHPHTaMH, TIArHOKJIA30BBIMH H POTOBOOOMAHKOBBIMH MOPQHPHTAMH, peke
ManbxuTamMu (mopdupoeuaHEI MukpoanopuT). OHM Pa3sBATEI KaK B npejeiaX WHTPY3HBHOTO
MACCHB3, TAK H B IIpeje/aX BMEIAIIMX BYJIKAHOreHHBIX II0po/, COXpaHss 00IIyw opHeHTa-
1IMIO ¢ JaiKaMHu 11epBoii (a3bl.

Tperws ¢asa — Oonee nosguas. OHa npeAcTaBIeHa B OCHOBHOM Me/IaHOKPATOBBIMH M0-
pozamu — naMnpoupamMu (CneccapTHTbl, OAWHNTDI, PEKE BOTE3ATHI). DTH Jaliku pa3MellaoTcs
B CEBEPO-BOCTOUHBIX CTPYKTYPAX, PelKO B CEBEPO-3aMagHBIX H WIMPOTHBIX ¢ KPYTHIMH MaIeHHsI-
mi. Kak yxke ObU10 0TMEUeHO, 3TH Jaiiki 9acTo npHodpeTatoT gyroodpasuyio Gopmy.

Yerpepras (paza — 3aBepmaromas. Jaiikn s1oit aser BeTpedaroTcs o4eHb peiKo, TpH-
TOM B KPaeBEIX yacTax MaccHBa. OHH MpeIcTarIeHB IPeii3¢HH3NPOBAHHEIMH KBapICBBIMH 1HO-
pHT-nopchpHTaMH CEBEPO-3aN1ajHOr0 Hanpap/ICHHs. YacTto BCTpEHAIOTCA MNErMaTuT-arJIuThl C
KBaplEBEIMH NIPOXKHIKAMH H BKPAIUICHHHKAMH I'€MaTHTa.

BEIIeH310KeHHEBIH MaTepHal 1o reoJoro-neTporpadHyeckiM H MUWHEPAIOro-NeTPoOXH-
MHYeckHuM ocobeHHOcTsM Ilaxkanren-KaBapTcKoro HHTpY3HBHOrO MacCHBa, a TaKKe pasHoda-
30BBIM H PA3HOBO3PACTHEIM [0pPOaM JAHKOBOH M XWILHOH ¢anuil 1al0T OCHOBAHWE BCEM HC-
CJICJOBATENAM 00BEAHHHTEL 3TH Mopodbl B eadHblii Ilaxkamen-KaBapTckuii METPY3HBHBIH
KoMILiekc. [TposiBenne oJHOBO3pacTHOTO (IOPCKOro) KOMIUiekca 3P (py3HBHEIX H HHTPY3HBHBIX
obpa3zoBanuil, ¢ y4eTOM JBOIIOLIMH XHMH3Ma HHTPY3HBA H NOJIM(A3HOCTH MarMaTHYECKOTO 04a-
ra, CBHICTEIBCTBYIOT, Ha Halll B3IJIA, 0 TECHOH NPOCTPanCTBEHHO-BPEMEHHO# CBA3H (KoMarMa-
THYHOCTH) BYJIKaHM3Ma ¥ mIyToHH3Ma. K ToMy e, Ha reolornueckux KapTax, Ha nepudepuu
HWHTPY3HUBHOI0 KOMILIEKCA BBIACIAOTCA MHOTOYHCIIEHHBIC LICHTPhLI M3BEPIKCHHUS B KOHTYPE pas-
BHTHS CPEHEIOPCKHX (DaTCKHX) OTIOKEHHIA.

Takne BYAKaHHO-TUTYTOHHYECKHE COOPYKEHUSA XapaKTepHb! U OCTPOBOIYKHAIX CTPYK-
TYP M HPOSBIAIOTCA B YCIOBHAX HEPEXO0JA K KOJUTHIHOHHOMY PEKHMMY C IPOABICHHEM BBICOKO-
TPaIMEHTHOrO (BLICOKOTEMITEPATYPHOTO) METacoMaTo3a, 00YCIOBICHHOTO MOXBEMOM H30TEPM
BCJIEJICTBHE BHEIIPSHUS TPAHHTOHIOB € METPOIOTO-TEOXHMHYECKHMH TIPH3HAKAMH NaJIHHTeHHO-
TO TMPOHCXOXKAeHHS. TakuM BYIKaHHO-IUTYTOHHYECKHUM COOPYKEHHSIM MPHCYIIH MeTHOMmopdhH-

5233

POBLIE MECTOPOXIEHHS ““JHOPHTOBOH MOJENH € 30/10TO-MeAHONOPGHUPOBLEIM COCTABOM pYyI, B

OT/IMYHE OT “MOHIOHHTOBOH MOJENH C XapakKTePHBIM MeJHO-MOJIHOICHOBBIM COCTABOM pYI.

OTH pa3nuuns oOBACHAIOTCA THMOM ““HHTPYIMPOBAaHHOH KOPBI”, T.€. U1 OCTPOBOLYKHBIX CHC-
AL

TeM (MOpPHUTOBas MOJIENL) OHA OKeaHWdeckas ((emudeckas), a i “MOHIIOHHTOBOI™ MOJICITH —
cuanuyeckas (Xonnucrep, 1974).

2.2.3. Komnaekc 2udpomepmanbio U MEMACOMAMUYECKU UIMEHEHHBIX ROPOO.
Hokpos emopuunblx Keapyumog

[laxkamen-KaBapTckHi MHTPY3HBHEIA KOMILUIEKC OKa3al CHIbBHOE BO3/eiicTBHe Ha BMe
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MIAKOLIHE [TOPObLI KOPCKOTO BO3PAcTa, IIPEBPATHB HX B H3MEHEHHbIE METacOMATHTHI. I'HapoTep-
MalbHOMY M3MEHEHHIO NOIBEPTHYTHI TAKXKE KpaeBble (alMu (IHIOKOHTAKTOBAS YacTh) HHTpY-
3uBa. [To eIMHOLYINHOMY MHEHHIO Hcclie[loBaTenell MexManHHCKOro pyIHOTO paioHa, MeTaco-
MaTHTHI (B OCHOBHOM BTOPHYHBLIC KBApIHUTBI H OKBapIOBAHHBIC TOPOBI) MPHYPOYEHBI K KpyT-
HBIM pasziioMam uiH copocam (7), OUEBHIAHO HIPABIIMMH POJIb PACTBOPHOABOASIINX KAHAIOB” H
Nanee “B HEKOTOPBIX MYHKTaX, NPH HAJIMYNH CHCTEM MHUKPOTPEIIMH WK JaeK, YacTO MOKHO BH-
[leTh KOHLEHTPAIMIO PYIHEIX MUHEpasoB”. 311ech e aBTOPHI YKa3BIBAKT, 9TO, ¢ OMHOIH CTOpO-
Hbl, “BeCbMa WHTEPECHB! OOMIMPHBIE 30HBI THAPOTEPMANILHO MeTaMOP(H30BaHHLIX TOPOA”, a ¢
NPYTOii CTOPOHBI YTBEPKAAIOT, UTO “SBICHHE MHHEPAIN3alWH M KBAPIHTH3AINH, B YACTHOCTH,
obycnoBneHb! Bo3sieiicTBHEM Ha GOKOBBIC NOPOJILI WOPCKMX (BRIICIEHO HAMH) HHTPY3HI KBapI-
JHOPHTOBOIO H JinopuTororo coctasa” ([eonorus Asepbaiimkana. [lerporpadus. 1952).

TakuM oOpaszom, HMelolHiica MaTepHan asepOai/PkaHCKHX ICOOTOB JacT OCHOBaHHE
OTMETHTB CJIEyHOLLIEe:

1. O6pasoBanye ruAPOTEPMAIBLHO H3MEHEHHBIX NOPOJ 3a cHeT BMEIIAOIINX BYJIKaHHTOB
10pbl M 9HA0KOHTaKkTOBBIX (aumii Llaxkamen-KasapTckoro mHTpy3HBHOTO Komruiekca 06ycios-
JIEHO MIPAMBIM BO3/ICHCTBHCM MHTPY3HH Ha O0KOBBIE MOPOIbl. M3MeHeHHS MPHYPOUYCHEI K KpyTI-
HBIM TEKTOHHYECKHM HapYIIEHUAM, CBITPABIIHMH PONTh PACTBOPIIOABO/IALHMX KAHAIIOB,

2. Tlpy HanWuMy CUCTEMBI MUKPOTPEIIMH WM JacK Ha HEKOTOPHIX YHACTKaX BOIMOXNHa
KOHLIEHTpALIHA PYIHBIX MHHCPATIOB.

3. OnHO3HAYHO rOBOPHTCH O KpCcKoM Bodpacte Llaxkamen-KaBapTckoro rpaHHTOMIHOTO
MHTPY3WBa, A ABJICHHA MUHEPAIH3alMH H KBAPLIUTHIAIMHN 0OBACHAIOTCA BO3ACHCTBHEM MHTPY-
3UH Ha GOKOBBIE MOPOIBI.

HekoTopeiM [I0MOJIHEHMEM K MHEHHIO azepOaiKaHCKNX TreolloTOB O THAPOTEPMAalibHOI
npupoze "MeraMopuuecknx" MOPOI MOMKET CIYKHTh MHEHHE H3BeCTHOIO HCCIIeNOBATENs Ireo-
norun HKP npodeccopa A.H. Conoskuna, KOTOphIH cunTaer, uto “Bee OHHM (MMEIOTCS B BHIY
MeTaMOop(H30BAHHBIE MOPO/b) ABISIIOTCH IPOLYKTOM HHEBMATOIMTO-IHIPOTEPMAJIBHBIX IIPO-
1eccoB, Be3Banubix wHTpy3ueir” (Conosxun, 1938).

dakTHueckui Marepuail, HOJ]ylleHHblﬁ HaMH IIPH [OJIEBBIX HCCIICI0BAHHAX, A TAKKC aHa-
I3 JTATEPATYPHBIX W (POHIOBLIX MaTepHANIOB 0 TeoJIorHN Mexkaypedns p.p. Teprep n Xaunnrer
JIAI0T HAM OCHOBAHHE OTMETHTD CJIE/IYIOILEE.

BossieiicTBHe MATPY3MBHOTO KOMIUIEKCA NMPONCXOINI0 Kak Ha cTaaumu (opMHUpoBaHus
IJIABHOIO HHTPY3HBHOI'O MAaCCHBA, TAK M Ha IIOCTMArMaTHYECKOM ITHEBMATOJMUTO-IHAPOTEPMATIb-
HOI cragnu. BoszelicTBnio noasepriack He TONMBKO IIHPOKAs 10J0¢a MPHKOHTAKTOBBIX (3K30-
KOHTAKTOBBIX) BYJIKaHOI€HHO-0CA/I0uHEIX 00pasoBanuii 0psl (mopdmpuTel, Tydel, Tydonecua-
HHMKH), HO ¥ HE MEHee NIMPOKas TMoI0ca HJI0KOHTAKTOBEIX (KpaeBhIX) (anmii rpaHUTOMAHOTO
MaccHBa (rpaHoIHOPHT-IIOPQHPHI U KBApLEBbie JHOPHT-TIopdupuTel). [THeBMaToIMTO-THIPO-
TepMaslbHOE M3MEHEeHHEe 3H/I0KOHTaKTOBOH HacTH Llaxkxamen-KaBapTckoro HHTpy3uBa, 1o BCeH
BEPOSATHOCTH, CBA3AHO ¢ HKPAHMPYIOLIEH PONIBIO MJIOTHBIX, DoNlee paHee OKBapIIOBAHHBIX ByJKa-
HOTCHHBIX 00pa30BaHMil BMEILAIOUINX MOPOJ, ¢ OJHOH CTOPOHBI, W C JAPYroil — WHTEHCHBHOI
TPLIMHOBATOCTRIO “Kopkn™ unTpy3ura. Mel He oTpuuaeM ponk OOpaTHON BOMHBL TUAPOTED-
MaJIBHOTO H3MEHECHHS OT PaHee OKBApIIOBAHHBIX MUIOTHBIX BYJIKAHHTOB, 4TO 00ecre¥HiIo BOBIIe-
HeHHe B c()epy METAcOMATO3a TIOPOJbl 3HIOKOHTAKTOBOM 30HBI HA 3HAYHTENLHYIO TIyOHHY.
Crenosare/ibHO, [THEBMATOJINTO-THAPOTEPMATLHOMY BO3/CHCTBHIO MOABEPrcst BeCh BHEUIHHIL
O/IM3MOBEPXHOCTHBIN 0peoi rPAHMTONIHOTO MaccHBa B BHJE ceponsia ¢ 0XBATOM KaK BMELLAIO-
IIHX BYJIKAHOTEHHBIX TIOPOJ, TaK M KpaeBOH JHIOKOHTAKTOBOH 9acTH HMHTPY3HBHOIO MaccHBa,
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T.e. (POPMHPOBAaHHE NNOKPOBA BTOPHYHBIX KBAPLHTOB CBA3aHO C Mpolieccamu (IioHIH3alHN alH-
KapHOH 4acTH MHTPY3HBA H HAJMHTPY3HBHBIX BMEIIAIONIMX MOPO, B CBA3M C OTAENICHHEM 3Ha-
4YUTENBHOTO 00BEMa JIETYYHX H 11apOB.

H3meHenns B nopojax ABIAIOTCA HACTONBKO 3HAYHTCILHEIMH, YTO B GOIBUIMHCTBE CY-
4aeB O4YeHb TPYAHO ObIBAaeT YCTAHOBHTL COCTAB MCXOJHBLIX MaTEpHHCKHX I0pOI, T.e. Ompele-
JIHTE — 3TO nepBruHOe 3 y3uBHOE WM HHTPY3HBHOE 0bpaszopanue. [TosToMy BBIIeNsIeTCH Ca-
MOCTOATEIbLHBLIH KOMIUIEKC H3IMEHEHHBIX MOPo/l — B BHAE “MOKPOBA” (LUIAIH) BTOPHYHBIX
KBapIHTOB, KOTOPLIE ABIAIOTCS, Kak yike OblI0 CKa3aHO, HE CTOJILKO PE3y/IbTaATOM KOHTAKTOBO-
ro BO3MEHCTBHA TPAHUTOMIOB HA BMEIIAIONIHE BYIIKAHHWTHI FOPHI, CKOJTBKO Pe3yIbTATOM mepe-
paboTKH BYIKAHOTCHHBIX MOPOJ H KpaeBbIX 4acTeil rpaHMTOMIHOTO MAcCHBa MOCTMarMaTu4ec-
KOii THEBMATOJIMTO-THAPOTEPMAIIbHOM [IeATC/IbHOCTBIO.

Kowmmiekc H3MEHEHHBIX N0PO/1 — NOKPOB BTOPHYHBLIX KBAPHHTOB — HMEET JI0BOJIBLHO
ILIMPOKOE MPOCTPAHCTBEHHOE PACHPOCTPAHEHHE HA OBEPXHOCTH.

Ha riny6ury on npocne:kuBaeTcst 0T HECKOILKHX fecaTKoB o 100 u Gonee MeTpos, npu
cpeaHeit rnyoune okono 60-70M. Komnnexkc H3mMeHeHHBIX nopoa AetaabHo uzydyeH A H. Conos-
KHHBIM B Havasie 30-X roJoB nmponuioro ctoneTus. MM GbUI0 YCTAHOBIEHO, UTO PEHMYILCCTBEH-
HO 3TH THAPOTepMallbHO-MeTaMOp(H30BaHHLIE TOPOIBI TOAXOAAT MOJ| ONpe/eNeHne “BTopHY-
nbie xBapuuTe’” (Conoexun, 1938). B nocnenyonmem n3MeneHHbIC TIOPOILL, IPEHMYIIECCTBCHHO
BTOpPWYHBIE KBAPLHWTHI, CTAIH TPEIMETOM AETaJbHOTO M3YYeHHS ¢ TOYKH 3PEeHHS MX MeTasllo-
HocHoctH. [To muenuio A H. ConoBkuna, “Bropnunsie kBapuutel Haroproro KapaGaxa xapak-
TEPH3YIOT BAKHEINA HTan THAPOTEPMATILHON JAEATENBHOCTH TPAHHTOMIHBIX HHTPY3HI W MOTOMY
npeacTaBnsioT coboit 6onpmoi uaTepec” (ComoBkuH, 1952). MoKHO COITTACHTHCHA C TAKMM YT-
BEpK/IEHHEM, HO C TO# JIMINL NPHHIMIHAILHOIN pasHuileii, uTo B mpoliecce JopMUPOBAHHS BTO-
PHMHBIX KBApUHTOB H B IIPUBHOCE METALIMYECKMX KOMIIOHEHTOB BaKHOE MECTO MMEKT IOCT-
MarMarH4ecKHe-TpaHCMarMaTHYeckHe MOTOKM JIETY4YHX, T.€. pedb HW/ET O MHEBMATOIHTO-THIPO-
TepMaIbHOM MPOLIECCE, H CJIEN0BANO TOBOPUTE HE 0 “Mertamopduueckux” win “meramopduso-
BaHHBIX" 1MOpO/Jax, 4TO XapakKTCpHO /Ui JIOKeMOPHICKHX M paHHENaNeo30iCKHX OTI0KEHHH,
00yCIOBIEHHBIX PETHOHAIBHBIMH TTPOLIECCAMH MeTaMop(H3Ma, a o “‘MeTacoMaTH4ecKHX™ 1opo-
nax WM “MeTacoMaTHTax”, NpeHMYIIECTBEHHO MPEJICTARICHHBIX MPOMKUINTAMH M CEPUIINTOBBI-
MH BTOPHYHBIMH KBapuuTamn. CnpaBe/UtTHBOCTH Pajli OTMETHM, YTO TEPMHH “METacoMaTHTHI”
TIPUMEHHTENLHO K BTOPHYHBIM KBapuuTam ucnonksyet Takxe T.I°. bammpos (1983).

TToKpOBBI BTOPHYHBIX KBAPLHTOB HMEIOT PE3KO BHIPAKEHHOE ACHMMETPHYHOE CTPOEHHE.
Haubonee mmpoko OHM pPa3BUTHI HA CEREPHOI, 3aNaHOI W 10KHON TEPUKMMHAIMAX OCHOBHOTO
MHTPY3HBHOTO MaccHBa, npuobperas dopmy cepna Ha miane. Mopdosiorus nokpoBoB BTOpHY-
HEIX KBapLUUTOB 00YCNOBNIeHa CTPOCHHEM BYJIKAHOIUTYTOHHYECKOTO COOPYKEHHS.

Ha BocTouHOM (h1anre HOPCKHE OTIIOKEHHS, [0 BCEil BEPOATHOCTH, BEIKTHHHBAKOTCS HITH
MaJIOMOIIIHEIE CIOM Pe3Ko morpykawTes nod KOKHOXYPHHCKYIO Jenpecciio, TIOITOMY Ha Tipa-
BoM Oepery p.Bapaansop BTopHuHble KBapuuThl obpeiBaioTcs. Ha neBoGepekbe BepXxoBbeB
p.Bapiiaazop nmokpoB BTOPHYHBIX KBAapIMTOB MPOCTHPAETCS B IMMPOTHOM HANpaBlIeHHH Ha 5-0
KM, @ B MEPHIHOHAIBHOM — OT 3,5 10 4xkM, BKIovas kak 3 y3nBHbIC, TaK ¥ HHTPY3HBHEIE 00-
pa3oBaHUS.

Ha szanannoit nepudepHH MHTPY3HBHOIO KOMIUIEKCa MOKPOBBI KBAPLMTOB BBITAHYTHI B
ceBepo-3anaJHOM HampaBjieHMH Ha 8-9km, mpH mmpuHe oT 0,5 10 2KM, H B MEKIypeube
p.p-Bapaanzop m Kapapr oxpateiBaioT kak 3¢dy3uBHEIe, TAK M HHTPY3HBHEIC TOPOJEL, a HA
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npasom Gepery p.KaBapT BTOpHYHBIE KBapIMTHI MPEUMYILECTBEHHO Pa3BHTHI 3a cdeT DaTCKHX
BYJIKAHWTOB M MOCTENEHHO BHIKITHHHBAIOTCA B paifoHe cenenns Turpanakept (puc.2.1-2.5, np.1).

Manee, na roro-3anannoii nepudiepun, B cpelineM tedeHun p. XaqHHTET, CPENHEIOPCKHE
OTJI0KEHHS HECOTJIACHO MEPEKPRIBAIOTCA OTIOKEHUAMH BEPXHEH 10pbl (KHMEpHIKa), TpecTaB-
JIEHHBIMH TEPPHIeHHO-TY(oreHHbIMi 00pa30BaHHAMH, B KOTOPBIX MOKPOB BTOPHHHBIX KBAPLH-
TOR OTCYTCTBYeT. BO3MOKHO, CYIecTBYET JIMTOJOTNYECKas CrelMaiu3alusa BTOPUYHBIX KBap-
ITMTOR, THOO ITO CBHAETELCTBYET 00 HX CPEHEIOPCKOM BO3pacTe.

Ha roxnoii nepndepun naTpy3nsa obHaxkaroTcs GaTckne BYJIKaHOTEHHO-0CAIOYHRIE OT-
NOKEHHUS, KOTOPBIC HA HEKOTOPOM Y/IaJieHHH OT KOHTaKTa WHTPY3HH MpPeBpalieHbl BO BTOpHY-
HbIE KBapUMTHL. 3/1eCh KBApUMThLI NPOCTEKNABAIOTCA B CEBEPO-BOCTOYHOM HAlpaB/IeHMH Ha 3KM,
npu mupure 1-1,5km.

B 1menoM, nokpoB BTOPHYHLIX KBapLMTOB HA IUIAHE HMEET MPEPLIBHCTBIN CEPIIOBHIHBIH
BHJ1, 00weii nomansio donee 35ks.kM. Hanbonbiume pacummpenns nNokposa NpHypoyeHs! K po-
ramaHam cepna. CeprnoBHIHBIH IOKPOB BTOPHYHBIX KBAPLHTOB OTHETAMBO NCIHTCSA HA CEBEp-
HYH0 | I0JKHY1I0 poranunbl. CeBepHas porainHa oxBateiBaeT dacceiin p.p. AmOapumkyp, Cycyn-
wKyp, Bapaansop u nesslit ckiioH p. KaBapt, 3aHuMast momaab okoso 28KB.kM, mpHuem 52%
3aHAMAEMOH TINOLIAIW NPE/ICTABICHE BTOPHYHBIMH KBApIIHTAMH, BO3HHKIIMMH 34 CHET BYJIKa-
HHMTOB, a 42% — 3a cyeT MHTPY3MBHBIX N0po/. BropuyHbie KBapUMTEL H0/KHON POraaHHbl, OXBa-
ThiBatlowne Oacceitn cpeaHero Tedenus p.XauumHrer, o06pazoBaiNCh HCKITIOUMTENBHO 34 cuer
faTcKX BYIKAHOTEHHO-0CAI0YHbIX OTJIOKEHHH. 31ech, B npeienax kpaepoil Qaunn Llaxkamen-
KapapTckoro WnTpy3uBa, BTOPHUHLIC KBApIHTHI He Habmionatotcs. HOxnas poranuna COCTOMT |
M3 JIBYX BETBEH: ceBepo-3amamHoil M WKHOM, T.K. 00pbIBaeTCS HECOINIACHBIM 3aJeraHHEM BEpX-
e 10psl Ha Gatckue oTiokeHnd (puc. 2.5, np.1).

B HacTosimiee BpeMsl, ¢ YUETOM pe3yibTaTOB HALIMX MCCIIed0Banuii, Hanbolnee JeTalbHO
M3Y4eHBI BTOPHYHBIC KBAPLMTHI paiioHa c.c. Kycamar, Llaxkamen, Bapnanansop, Hanxarar, Cap-
napautex (Barsan) u B Gacceiine p. Jlymurer.

B paitone ¢. Kycanar BblIensioTCss BTOPHYHBIC KBAPIWTHI CEPHIMTOBOH (CIIOAMCTOI),
CEPHLMT-IION3HTOBOH M KalbLUMT-LoW3MTOROH (aumii. OHM B 3HAUMTEIBHOH CTENEHH 320XPEHBI
H HacTO NCpexXoaaT B JIMMOHHMT, BCICACTBHC WHTCHCHUBHOIO PasBHUTHA NPONCCCOB OKHCIICHHA
cyab(nioB. Bo BTopH4HBIX KBAPLMTAX YCTAHOBI/ICHBI KBApLl, CEPHLIMT, LIOM3HT, SMHIOT, XJIOPHT,
KaJIBIHT, THIIC, KAOJHHHT, aJTYHHUT, MAarHeTHT, MHUPHT, XaJIbKOIMMUPHT, FEMAaTHT, JUMOHUT, Majla-
XHT, a3ypHT.

Penko BeTpeualoTes anNaly3uT, anaTuT, cpeH, THTAHHT, MAPPOTHH, OOPHHT, XalbKO3HH,
kynput. Cpeay M3MeHEHHBIX NEPBHUYHBIX 0P/ BBIAEINIOTCSA KBapLCcoAepKaliue 1 becKsaplie-
Bhle 0Opaszopanns. Fi3sMeHeHHEIE TOPOIB], COXPaHHBLINE PEJIMKTHI MEPBHYHON CTPYKTYpPhI M coc-
TaBa — OPQHPHTEL, TY(BI U IP. — ONHCBIBATCA KAK OKBAPLIOBAHHBIE.

Bo Bcex ¢pannsax BTOPHYHBIX KBapUUTOB BaKHYI0 poih HrpaeT kBapl. Ero coxepixanme
konebnetcsa B npegenax 65-90%. MuoroneTHHMH MCCIe[OBAHNAMH YCTAaHOBIEHO HECKOJIBKO re-
Hepauuii kBapia, Keapu nepsoii renepauun — 37o “penukroBbiii” kBapil, O ocTancs 0T MaTe-
PHHCKHX TPaHOAMOPHUT-NOP(GHPOB, KBAPUEBLIX AHOPHTOB M HX MOpGHUPOBHAHBIX Pa3HOBHIHOC-
Teil, KUILHBIX KBAPL-IHOPUTOBBIX NMOPGHPHTOB M AHAJIOTHYHBIX HHTPY3UBHBIX 00pa3oBaHMIi.
Kgapii nepBoii reHepaly MOJHOCTRI0 OTCYTCTBYET B TEX BTOPHYHBIX KBapIHTaX, KOTOPhie 0b-
pa3oBaHCh 3a CYET BYJIKAHOTEHHO-0CAI0YHOTO KOMIUIEKCA IOPCKUX oTnoxkeHuil. Ksapu Bropoi
reHepanun SBIACTCA NPUBHECEHHBIM NPOLYKTOM THAPOTEPMAbHBIX TIPOLIECCOB HHTPY3HBHOTO
KOMILIEKca WIH o0pa3oBaics BCIeJICTBHE BHYTPHMOJIEKYJISAPHOH MeperpyninupoBKH H3MeHEH-
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HBIX MUHepanoB. KBapiy BTopoil reHeparus conpoBokaaercs cyiasduuamu. Kpapu Tperheii re-
HEpanny ABJIAETCA TPOJLYKTOM THIICPTEHE3a, XapaKTEPU3YIONIErocs NPoLeccaMu HHTEHCHBHOTO
OKHCIICHHS H BBILEJAYMBAHMA CY/Ib(UI0B. XapakTepHo o0pazoBaHKe [APYy3 B IMyCTOTAX BhIllesla-
YMBAHMA M IPYrHe HaTeyHble (JOPMBI, MPHCYIIHE 30HE BhIleNavuBanus. Henb3s corlacuThes ¢
omuGOYHBIM MHEHHEM HPEXKHHX Hcclle/lopaTeleiil 0 TOM, 4To KBapil TpeTheH reHepauHu “‘3ro
TPOJIYKT To3Hedel a3l ruapoTepMalibHON fedTensHocTH, 06yCIOBHBIIEH YKe pasiokeHne
U BoilenaumBanue cynbdpunos” (Feonorus AsepObaiipkana. 1952). Ham npejcraBisercs, uto
37eCh MOHATHA THAPOTEPMAILHOE W THNEPreHHoe cMemuBaloTes, OHM HMEIOT MPUHIMITHAIILHBIE
pavIHYHA W MX PONTb B pacripeielIeHHH MOJIC3HBIX KOMIOHEHTOB pa3finiHa, B YACTHOCTH, MpPH
pacnpeneneann Au, Ag, Cu, Mo 1 Apyrux MeTannos.

B nokpoBe BropHYHBIX KBapLHTOB 94CT0O BCTpeuaroTcsi GeckBaplesbie (Galuu: KaoluH-
CEPHLIMT-THMOHHTOBEIC, KAOJIIMH-THMOHHTOBEIE (0Xpa), a TAaK/Ke CEPHLNTOBLIC W KAOIHH-10H3H-
TOBBIE MOPOZEI ¢ HEOONBIIUM KONUYECTBOM KAJIBIINTA.

B npenenax 1oxuoi yactn HKP, B paiione cenenns 3apiapameH (¢. Barsan) n 6acceiina
p. Hymurer, Boigensiores 3 (aliyn BTOPHYHBIX KBAPLMTOB B PA3THUYHLIX acCOLMallHAX MHHepa-
JI0B: BTOPHYHBIC KBAPIHTHI (Pe3Ko MpeobnajaloT), XJIOPHT-CEPHIMT-31THIOTOBbIE H KAOIHH-Ce-
PHLIMTOBBLIC MOPoJsl. Bee OHM ABIAIOTCA TPOAYKTAMH repepabOTKH IIarHOKIa30BEIX, aBIHT-
TIATHOKJIA30BEIX M YaCTUYHO KBapleBbIX NOPHHPUTOB CPEIHEIOPCKOH BYIKAHOTCHHOH TOJIIIH,
T.€. 376Ch MCXOIHBIX HHTPY3IHBHEIX TIOPOL, He HabmoaaeTCs.

UHTepecHo OTMETHTh, YTO CEePHIIHT-IION3HTOBBIE H KaJIbLHT-IION3HTOBEIE PA3HOBHIHOC-
v BropuyHex keapiutor AH. Conorkun (1952) otHocuHT ¥ pyaHEIM (aiiam, OHOBPEMEHHO
MOT4epKHBas, YTO “BO BCEX THIAX BTOPHHHBIX KBAPILMTOB OTMEHCHBI CYIb(HIE, a PAaBHO H Mar-
HeTHT .

Taxum obpaszom, Ha ceBepHOM, 3allalHOM M KKHOM obpamnenun llaxkamen-Kasaprcko-
TO MHTPY3NBA BBIIEASCTCA CEPHOBMAHBIL NOKPOR BTOPHUYHBIX KRapiuTos, ofmed mioniagso
35kB.km. Hanbonbive pacmmpenns nOKpoBa HaOII01al0TCH B Pe/Ie/Iax CeBEPHOIl H 103KHOH po-
ranny, TlokpoB BTOPHUHBIX KBAPIMTOB COCTOMT M3 DK30KBapIMTOB, 00pa3oBaBIIMXCA 3a cyET
1opekux (6aTcKMX) BYIKAHOT€HHO-0CALOYHBIX MOPOJ, H HHIOKBApUHMTOB, 00pazoBaBlINXCA 3a
cHeT MOpPoJ Kpaeroit acTH MHTPY3HBa. I10KpoB, B npejienax ceBepHOil YacTA cepria, COCTONT U3
SHIO- W AK30KBAPLUMTOB, & HOKHAS YaCTh — HCKIOYHTENIBHO M3 IK30KBapuUMTOB, [To MHeHHIO
azepOait/UkaHCKHUX reonoros, B 10xkHo# gacth HKP “nponecc o6pazopanns BTOPHUHEIX KBapIy-
TOR, TIOMHMO IIEPerpyIHPOBKN MOTeKyll B oObekTax Metamopdusma — nopdupuros, norpebo-
B&JI TIPHBHOCA 3HAYMTENLHBIX KOJIWYECTB KPEMHEKHMCIIOTL M3 3aCTHIBUIMX HHTPY3HH ', B TO Bpe-
M#, KaK IUIs BTOPHYHBIX KBAapIHUTOB “ceBepHOi yact HaropHoro Kapabaxa xBapucoepianiuc
MOpOJILl, KaK HCXOHBIN MaTepuall, urpaioT Baxuyio pons” (I'eonorns CCCP. T. 47, 1972). Ha
I1aHax IIOKpoOB BTOPH‘IHHX KBaplIHTOB HMEeT pEe3Ko acummeprmoe CTpOEHHE, T.K. HA BOCTOY-
HOM 00paM/IeHHH HHTPY3HBA BYJIKAHOICHHO-0CAZ0YMHBIC OTIIOKEHUS 10PBI HE 00HaXKa0TCA (1o-
BHIMMOMY, OHH BBIKJIHHHUBAIOTCS MIIH, CHIBHO COKPAILEHHBIC B MOLIHOCTH, KPYTO MOTPYKAKTCA
10 pas3noMy WK cTyneHdaTo noj KOxuokypuHacekyro Bnaguny). Ha paspe3ax MOKpoB NpociexH-
BAETCA OT HECKOJIBKHX decaTkoB 10 100 1 6oee MeTpoB.
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I'nasa 3. PYJOHOCHOCTD BAPJIA/I30PCKOI'O BYJIKAHHO-
INJIYTOHHYECKOI'O COOPYIKEHUSA

Bapaajsopckoe BYIKaHHO-ILTYTOHHUYECKOE COOPY/KEHHE, CIOKEHHOE KOMILIEKCOM BYIl-
KaHOTCHHO-0CA0YHBIX, HHTPY3HBHBIX H METaCOMaTHYECKNX 00pa30BaHHi, C TOUKH 3PEHHA pYy-
JOHOCHOCTH HMCCT BA’KHOC 3HAYCHHE, T.K. B €r0 Ipelenax ONOHCKOBAHBLI H pasBelaHbl MeCTO-
pOKIIeHns 30JI0TOPYAHON, 30J0TOCYIb(HIAHOH 1 30M0TONOMHMeTATHYIecKoi (opmanmii. Cre-
IYeT OTMETHTh, YTO KaXIblii M3 BBIAE/ICHHBIX KOMIUIEKCOB XapaKTepH3yeTCs OIMpeIe/ieHHO
pyaHoii hpopmanmeii, MopgoorHuecKMM THIOM U MaciuTabamu opyaenerus. Kpome toro, y Hac
HMEIOTCS TIPe/IIONIOJKeH s, KOTOphIE BRICKA3RIBAIM M asepOaiipkaHckue reosiorn (Bammpos,
1983), 06 oTHOCHTENEHO Gonee nApeBHeM (06aTckoM) BO3pacTe OpyIACHEHHS B Npeieiax KOMIl-
JIeKca BYJIKAHOr€HHO-0CAI04YHBIX 1Opo, He oTprlas ¢akT BosaeiicTena [axkamen-Kasaptcko-
ro MHTPY3HBA Ha KOMIUICKC BYIKAHHTOB ¢ 00pa3oBaHHEM cepHiH JaiKOBBIX MOPOJ H KHILHBIX
PYIHBIX TEl.

3. PyIIOHOCHOBTB KOMIIJIEKCA BYJIKAHOTEHHBIX H
BYJIKAHOI'¢€HHO-0CA/104MHBIX OT/103KeHHil

BynkaHoreHHo-0ca04HBIH KOMIUIEKC XapaKTepH3YeTCs MPEHMYIIECTBEHHO PYIaMH 30-
J0TONOMMETAIUIYECKOI (3010ToCybgunnoit) Gopmaimu. Hanbosiee KpyHmHBIMH Npe/CTaBH-
TeNsMH 3TOT0 KOMIUIeKea spstoTes MexMaHHHeKoe MecTopokaenne, Ambapumkypekoe u Ka-
BapTckoe pyaonposenenns. Onouckosanbl Hebomeime pynonposenenns: Cammacckoe, Yon-
MuHCKoe, [lanacapckoe Apuacapcekoe u Kapamaprtekoe. TTocnefHue XapakTepHayioTes opy/ieHe-
HHEM I[IPEUMYLIECTBEHHO 30JI0TOKOJIMEAaHHOTO THITA,

Cnenyer 0TMETHTh, 4TO Hanbolce KPyNHbIE MECTOPOMXK/CHHSA M MPOSABICHHA KOMIIIEKCa
BYJIKaHOTEHHO-0CA04HBIX TOPOJL JOKAIH30BAHbI B NpejeiaX KPYIHbIX CTPYKTYP CEBEpO-BOC-
To4yHOro npocrupanus: Mexmana-Kycanarckoit — Ha ceBepo-3anage u Aperynu-Kapaprckoii —
Ha KT0-BOCTOKE, 4 B MPOMEKYTKE MEkKIy HUMH, B TpeyronsHuke Mexmana-Bapnamsop-Kasapr,
Haie npeobIagaT CTPYKTYPEL CeBEpPO-3allaHOr0 NPOCTHPAHMSA, K KOTOPLIM IPHYPOHEHb! 30710~
TOHOCHBIE MeHO-reMaTHTORbIe pyabl (Cammac, Apyacap u 1p.). MecTopokaeHHs H PyIONPOsB-
JIEHHS! HTOT0 KOMILIEKCA HPEICTABIEHBI MATIOMOLLHBIMH H/IAMH H HMEIOT HeOOJIbLINE PeCypChl,
T.e. OHH KJIACCH(OHUMPYIOTCH Kak Menkue ¢ HeGonbiuM rnotennmanoMm. Hanbonemmit nHTEpec
npeiacTariser MexMaHHHCKOE 30JI0TONOIHMETAIUTHYECKOE MECTOPOMKICHHE KAK JIONOJIHHTE b=
Has ceipbeBas 6a3a [[pMOoHCKO#H ropHo-oboratutensHoi (abpukm.

B nocneanee Bpems Ha MeXMaHHHCKOM MECTOPOXIEHHH (TOPH3OHT TONbHHE 22) dup-
Mot “Banekc” nposoamnack pazpaboTka onbITHOro 610K, € 1ENbI0 YTOYHEHUS BO3MOKHOI TeX-
HOJIOTHH d()(eKTHBHOIT 0TPabOTKH MAIIOMOIIHEIX JKHI Oe3 OOJNBIINX NOTeps.

Habmonaetcs OTYETIIMBO BHIPAXKEHHAs TOPH3OHTANbHAs 30HANBLHOCThL pacripesiefienus
opyneHenns. Bjonb 3anagHoro W ceBepHOro GOPTOB BYIKAHHO-ILTYTOHHYECKOTO COOPYKEHHA
(3oma MexmannHcKOTO pasnoma, paiion c.Kycanar), T.e. Ha ero nepudepny, Habmogaercs 30/10-
TONOJIMMETALIMYECKOE OpYIEHEHHE, TOCTENEHHO TIePexoislee K BOCTOKY B 30JI0TOHOCHOE,
LIMHKOBOE, MEIHO-IIMHKOBOE W MEHO-MTMPHTOBOE XKWIbHOE opyAeHenne. B 3one Bapaanzopcko-
ro pazioMa M 1o cesepHoil nepudepun llaxkamen-KapapTckoro HHTpy3uBa, T.€. B 30HE IK30-
KBapIMTOR, HabmoaeTcs MPOKHIKOBO-BKparieHHOE (INTOKBEPKOBOE) 3010TOMEJHO-KOMYe/JaH-
HOE OpyZEHEHHE.
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Taxum obpasom, B npejesiax KOMIUIEKCA BYJIKAHOTEHHO-0CAOYHEBIX TTOPOJ] IOPHI BhIAE-
JMI0TCA [1Ba MOP(OIOrHYecKUX THNA OpyAeHEeHHs: | — )KHIBHEIH THIT 30JI0TONIOTHMETAIIHYEC-
KOTO OpYJAeHeHHs M 2 — ITOKBEPKOBBIH THI 30JI0TOMEJHO-KOIYEIaHHOTO OPYIEHEHHS B JK30-
konTakToBO#H 3one Ilaxkamen-Kapaprckoro mHTpy3nBa (3K30KBapIMThI MMOKPOBA BTOPHYHBIX
KBapuuToB), Bropoii THN opyneHeHHs HAMM paccMaTpHMBAaeTCA B cocTaBe (popManHM “TIOKpOB-
HBIX BTOPMYHLIX KBApIMTOBR” BMECTE C OPYACHEILIMH 3HAOKBAPIMTAMH HHTPY3MBHOTO KOMTI-
neKca.

MexMaHHHCKOE MeCcTOPOKIeHNE, TUIOMAAbio 0Komo 10KM’, 0XBaThIBAET 3anajHblil M
BocTOYHBIH ckioHbl Camnacckoro xpebra y c.Mexmana. OHO pacnojioKeHO B BYJIKAHOIEHHO-
ocamouHEIX 00pa3oBaHmAX GAaTCKOTO BO3pAcTa, MPE/ICTARJIEHHEIX aHIe3HTaMH, Ty(ornecyaHHKa-
Mi, Ty(oalueBpoHTaMi | TYGoaprumraMi. ITH OTI0KEHHA CIAraloT MoJIOTYI0 AHTHK/IHHAb-
HYIO CK/IaJKy. B npejenax MecTOpokaeHHS M3BecTHO okoso 30 pyaHBIX KBAPLEBLIX W KBapll-
kapGoHATHBIX kU, MUHepasibHEIH COCTAB MX JOBOJBLHO MPOCTON: TajieHHT, CanepuT, XanbsKo-
HHPUT, PEIKO — TEHHAHTHT, OOPHHUT, XanbKo3uH, MarueTuT (puc. 3.1, np.2). Habmonarorcs pas-
AYBBI ¥ MEPEKUMBI, BILIOTH /10 TOHKMX IITHYPKOB, 1O MPOCTHPAHHIO PYAHBIX Teil, 4To 06ycioB-
JMBAeT YCTKOBMIHYI0 (hOpMY 3aleTaHHS MATOMOIIHBIX PYAHBIX Ted MomHocThio 0,15-1,0 n
peako 1,5M. MomHoCTh %M1 M KHILHBIX 30H 10 NPOCTHPAHHIO M NMaJEHHIO — nepeMenHas. 14
KW JICTAlIbHO pa3’Be/iaHbl M TPEACTABIAKT NPOMBIIUICHHBIH MHTepec. PyaHble KHIbI 3HA4H-
TeJILHO CMEIEHEl MOCTPYAHBIMH COPOCO-CIBUTaMH, HMEIOMIHMH Pa3indHoe TaJeHne TIpH ceBe-
po-socrouHom npoctupannu. Hanbonee nepcniexrnueivmi spistores Kyprymyn-Llakep, “A”,
“B”, “I'"", CimpugoHosckass 1 JIMurprenckas skwibl. OCHOBHEBIE 3amachl MOACHNTAHBI 110 TPEM
raasubiM kunam: Kyprymys-Tlakep, “B” u Cnupuaonosckas. 3anacel X yreepwieHn ['K3
CCCP (np.N2821 ot 24 cenrsbps 1959r.). O6mme 3anacw pyn cocrasnsior 1018 Teic, T, npw
coaepxanun ceuHua 3,8-5,9%, unnka - 2,2-5,8%, 3onora — 0,5-2r/t, cepebpa — 5-20r/T n mean
—0,5-1%. B pynax ycranornen Cd. IMporsxennocTs nn konebiaercs B IIMPOKHMX Npesenax —
ot 1000 no 1500m, cpeinss MomHOCTs Bapsupyer o1 0,4 g0 0,85m. TToTreHimaibHble nepenek-
THBBLI Ha (nanrax ¥ riybOKHX TOPH3OHTaX PYAHOTO TMOJA CRA3ILIBAIOTCA C JHHEHHO BHITAHYTOM
TOJIOCOH CEBEPO-BOCTOYHOrO NMPOCTHPAHHUSA, C OCEBBIM PAa3/IOMOM KPYTOIO NaJEHHA Ha CeBepo-
sanan. B pynax npeo6nanaior raseHut U chanepur. llogunnennoe 3nayeHue MMEWOT OUPHT W
XaJTbKOITHPHT, CPABHUTENIBHO PEAKO BCTPEUAKOTCs TEHHAHTHT, GOPHHT M Xaisko3uH. Hepynnbie
MHHEpaIbl NMPeICTaRIeHbl KalbIMTOM W KBapIleM, COCTABIAIONIMMH TJIAaBHYI0 HacTh KHIILHOH
MacChl, PEAKO BCTPEHAKTCS JOJIOMHT W CHJIGPHT.

Fanenum sapnsercs npeobnagarommMm cynsduaom. Ol obpaszyer kceHOMOpP(HEBIE Bhlene-
HHsl B HHTEPCTHLIMAX 3epeH KBapua ¥ kapboHara. Pasmeps 3epen a0 5-7MM. B nonsix ranennTa
OTMEYAIOTCH BIJIIOHEHUS TUPUTA, XansbkonupuTa u cdanepura. [MTupum wabnionaercs B WHTED-
CTHLMAX KPUCTAJUIOB KBapua, oOpa3yeT nerelibuaThle CTPYKTYphL Pasmeps! 3epen po 1-2mm,
KPYITHBIC arperaThl MIPATa KATAKIa3UPOBAHEI, TPAHH pa3becHsl, 3a3yopensl. Coharepum oTMe-
4aeTcs B MEHBIIMX KOMMYECTBAX, B BUIC KCeHOMOP(DHBIX BhiAenennii pasmMepamu mo 0,3mm, yac-
TO COAEP AT TOHKHE MPOXKUIKA ¥ BKPATUTEHHHKH TaleHHTa, KOTOPHI 00pasyeT Takxe KaeMKH
BOKpPYT 3CpCH cd:a.nepn‘ra. prbfconupum BCTPEYACTCs B MAJIbIX KOJHYCCTBAX, B BHUJIC PEAKMX
BKPAIUICHHHKOB B TalleHHTE pasMepamu 10 (,2MM M TOHKHX, MPEPBIBHCTIX KAGMOK 10 KOHTAKTY
rasleHdTa ¢ HepyIHbIMH MHHEPAIAMH,

B 30He oxuciieHHs HaOMIONA0TCA THMOHMT, IEPYCCHT, aHIVIC3UT, MAJIIAXHT M a3yput. B
KBapL-KalbLHMTOBOI Macce ralleHuT U canepuT 00pa3yroT TOHKHE TI0JIOCKH (JIEHTBI) CrOHOM
MAacCHBHOH py/Ibl H FHe3/1a paccesHHOI BKpamieHHocTH. OKOoJIOpy/IHble H3MEHEHHS NpeJicTaBlie-
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Hbl OKBaplieBaHUEM, KaIbLUTH3aLMEH, CEpULIMTH3AIINEH, KAOJIMHH3AlUel H YaCTHYHO XJIOPHTH-
sanmeii. Kak npasnio, okonopy/aHsie n3MeHeHHs HaGmioal0Tes Ha pacctosHun 1-2m u pesxe 4-
5™ ot 3ane0anoB KHIL.

MexMaHHHCKOE MECTOPOIKIICHHE OTHOCHTCA K CpejiHe- M HH3KOTEMIepaTypHsM obpa3o-
BAHMAM, I'EHETHYECKH CBA3AHHBIM C HHTPY3HBHBIM KoMmILiekcoM (A3musbexos 1 ap., 1962),

AMOapHIKYpCKoe pPyAonposiBieHne JoKannsyerTcs B 0aTCKMX BYIKaHOTEHHO~0CA/104-
HBIX OTH0KEHHAX. ONOUCKOBAHEI 6 KBapI-KapOOHATHBIX KHJI C HEPABHOMEPHBIM pacipeneneHu-
€M NHUPHTA, XanLKOMupHUTa, chaneprra, rateanTa. ikl CONPOBOKIAIOTCA NMOIOCOIH OKBapile-
BAHHA, THMOHHTH3ALHH (puc. 3.2, np. 2).

Momnocts xun Hebonemas — B npenenax 0,1-0,2m n npocnexusaerces 10 100-200m.
ITpocTHpaHie pyIHBIX I CeBEp-CeBEpPO-3anaiHoe, NPEHMYILECTBEHHO ceBepo-3allajiHoe, ¢ mna-
JIeHHEM Ha CeBepo-3anajl M 10ro-ocTok moa yraamu 40-80°, Kpome Toro, BLIICASIOTCH Takxke
AHJIbHBIE 30HBI, MOLIHOCTBIO 0 M (kapbep-1, kapbep-2). JKuiabHble 30HBI OpEeKYHpPOBaHbI H
KOHTAKTHPYIOT C KBapLEBLIMH JKHJIAMH MOIIHOCTLIO 710 0,4M M JAHOPUTOBBIMH JaifkaMH MOIL-
HOCTBIO 710 20cM. JKuIbHBIC 30HBI HHTEHCHBHO Pa3qpoObneHbl, ManaxuTH3HPOBAHbI, OXelle3He-
Hbl. 1o nanaeiv 3. Mamenosa u I, 3ynsdiyraposa (1987), niporHo3Hele pecypehl y4acTKa OleHH-
BaloTCA: 301070 — 262KT, npu coaepxannax 2,6-8,7r/1, cepebpo — 4500kr, npu coaepKaHuAX
4,9-11,3r/1, B To xe Bpemsa H.A. Hcmaiinor (1983) nporHosHsie 3anmachl 30/10Ta OLCHHBAET B
5,51, cepebpa — 13,61, meau — 8000T, unnka — 11007, ceunua — 2531, Conepikanne Meau B py-
nax nepemeHtoe u 10xoaut 10 0,7%. ITo qaHHBIM HANIMX AHAIIMTHYECKHX HUCCIIENOBaHHil, B py-
nax n3 kapbepa-1 u kapbepa-2 comep:kanue mean konebnercs B npeaenax 0,1-0,75%, sonora —
0,25-10r/T u Gonee, a cepedpa — o 22r/T.

KaBaprckoe pyaonposiienme. 3seck onouckoBaHo okono 30 kBapi-kapboHaTHBIX H
KBAPLUEBLIX KHJI M XKH/IbHBIX 30H B daTckux BYJIKAHOTCHHO-0CAA04HBIX OTIIOKEHHAX. barckue
OTJIOKEHHS YCIOBHO JIENATCA HA [1Ba TOPH3OHTA: HIDKHMH M BepXHHi. HukHMiA ropu3ouT npen-
CTABJICH arJ0MepaToBBIMH Ty(amu aHae3nTo0a3aIbTOB ¢ HPOCIOHKAMH TY(QOKOHITIOMEPATOB H
TyorecuaHHKOB, a BepPXHHH TOPH3OHT TIPE/ICTABIEeH YepeloBanHeM NpPOCIoeK H navex Tydo-
NecYaHuKoB, TY(OrpaBesMToOB M TY(OAIeBPOIHTOR aHIe3UTOBOTO coctaBa. Kasaprckoe pyno-
NPOSBICHHE TaKKe NMPUYPOYEHO K CHCTEME TEKTOHMYCCKHMX HApPYIIEHWH CEeBEpO-BOCTOYHOIO
npoctupannsd. Io pauasiv T.I. Bammposa (1983), paspsiBHbie CTPYKTYPHL, PYAHBIE 30HBI M KH-
Tel, HE f0Xoas 1o Bapaamsopckoro paiioma, 3aTyxaloT M KynucooGpasHO CMENAoTesa, XOTa U
OH CYMTAET, YTO CYIECTBYET MAapareHEeTHYECKasA CBA3b MEXKLY OPYICHEHHEM, JaiikaMH H Mallbl-
mu MHTPY3HAMH. Kpome Toro, pyiHsie suIsl H GaTCKHE OTIOKEHNS CEKYTCA JalKaM#i THOPHTO-
BbIX nophupuTor. Jaiikin MMEIOT AHOPUTOBbIN, KBapL-AHOPHTOBBIH, AHOPAT-NOPOUPHTOBLIT H
KBAPL-AHOPHT-NOPMPHTOBBIH cocTas. ITH JaHHbIe “TIOATBEPKAAIOT”, BO3MOMKHO, Ooslee apes-
HHii BO3pAcCT Opy/AEHEHHs B KOMIUIEKCE BYIKAHHTOB. YacTo Haiiky pasBeTBIAIOTCS H B LEJOM
HMEIOT TaKKe CeBEpO-3amajHoe NajCHHe NpH TepeMeHHoi MomHoctH 2-10M, mnoraa po 15-
20m. Tlporsskennocts gaek 1-3km. TIpocTupanue Jjaek ceBepo-BOCTOUHOE, C NAJCHHEM Ha ceBe-
po-3aman mox yraamu 50-65", a najeHne KU M KHTBHBIX 30H — CPABHUTENLHO TONIOTOE, MpH
TOM K€ NpocTHpaHHH. B LEHTpanbHOl YacTH PyLonposBIICHNS YCTAHOBIEHO TlacToobpasHoe
TEIO AHAC3MTOBOrO MOpP(HPHTA, KOTOPOE CEHETCH IMOCTPYAHOH Aaiikoil amopuToBOro nopdgu-
puta. B GonbimmHCTBE ClydaeB KBAPLEBO-PY/AHBIE MBI COMPOBOAK/IAIOTCA NOCTPYAHBIMH Jai-
KaMH OHOPHUTOBBIX nOpdupHTOB. IlpOTAKEHHOCTs KHT H JKHIBHBIX 30H g0 200-300m, npu
mowmuocTi 0,2-5m, nnoraa 1o 10 n Gonee metpos. [No xunbHbIM 30HaM HabmonawTCs nporec-
Chl JINMOHHMTH3ALIHH, OKBAPLEBAHKS, A B OTAENBHLIX CIY4asX BIOJIb Pa3phIBHBIX HAPYMICHMH H
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reMaTHTH3aIMH. Py/IHbIe MHHEPAIb! NIPEICTABICHB! ITHPHTOM, XaIbKOIIMPHTOM, DOPHHTOM, cha-
JEPUTOM, TAJICHATOM, a TakKe MPOAYKTaMH OKHCIEHHS MEIHEIX MHHEPAlOB — MAlaXHTOM, a3y-
PHTOM, KYIIPHTOM, TEHOPHTOM, XA/IBKO3HHOM, KOBEIUIMHOM, I'HIPOOKHCIIAMH Kejle3a H JIMMOHH-
ToMm (puc. 3.3, np.2). B pynax ycraHoBieHO HANM4ME 30710Ta JI0 ST/T, B OT/AENLHEIX Clydasx —
9,17r/1, cepedpa —3,4-96,41/1, menu — 0,2-3,6%, a B oTAeNbHBIX Xmwiax — 9-12%. Ksapueso-pyn-
HEIC YKHIIBI, MTPOKKUIKH H MHHEPAIN30BAHHEIC 30HEI B IPOCTPAHCTBE Pa3MElleHkl KOMIAKTHO Ha
pacctosiauu oT 5-10 1o 100M m xak Ob1 00pa3yloT edMHOE pPYIHOE TENO CEeBEpPO-BOCTOYHOTO
MIPOCTHPAHNA ¢ MaJcHUEM Ha ceBepo-3amal,.

Apuacapekoe u Camnacckoe py/JionposiB/IEHHs! PACTIONOKEHB! B IYDOKOI 3po3noH-
HO# nmonmHe p.Bapaamzop. Mopdonorndeckn pyaHsle Tena 3THX YYacTKOB MpPEICTABIEHB JKH-
damu. JKuiisl 00BIMHO OPHYPOHEHB! K CHCTEMaM TPENIHH CeBEpO-3aMagHoro HAaNpaBleHHA H Xa-
pakTepH3yloTes KpyThiMu maneHusMu (70-80"). HamGonee MHTepecHa OCHOBHAs XHIa Apua-
capckoro pyaonposisrienus. Ona BCKPBITA TpeMsi TOPU30HTAMH FOPHBIX paboT, BeIcOTa ITaKa —
10, 40 1 50m. [Ins BepxHEro ropH30HTa XapakTepHBI Meb H HHHKCOAepsKalie cynbhuasl. OHu
npeobnagawT Hag nHpUTOM. B HmkHeM ropusoHTe 75% pyAHOro MHWHepana MPHXOOWTCH Ha
HOIII0 TEMATHTA, [PH 3TOM KOJIMYECTBEHHO-MHHEPAIOrHYCCKHI COCTAB XKML CIIE/IyIONINii: re-
MatuT — 70-75%, muput — 5-6%, xanekomupHT — A0 1%, kuneHEIE kBapn — A0 20%. Iupur
HAMOMOP(DHBINA, XaIBKOIHPUT BCTPEYaeTCs B BU/E MENIKON BKpaIJICHHOCTH. I'eMaTHT nipeacras-
nen B BUe OJECTANMX JIMCTOBATHIX arperatoB. Pyisl fonee BBICOKMX FOPH30OHTOB HOCAT WHOM
xapaktep. CTpyKTypa pya cpeQHero ropH30HTa 3epHHCTAsA. Y CTAHABIMBASTCA CIEIYIOIIHI Op-
ANOK BBIIEIEHHS PYAHBIX MHHEPAJIOB: TIHPHT, chaslepuT, XaJbKOMMPHT, Giekias pyaa, 3070TO,
raJieHUT, BTOPHYHBL NUpHT. M3 BTOPHYHBIX MHHEpAJlOB Yalle BCTPEUAOTC KOBEIUIMH H JIHMO-
uut. [THPHT BCTpewaeTes B BHIE OT/IENLHEIX 3ePeH, MHOT/A B 9THX 3epHax HabliojaioTes arpera-
THI XaJIbKOITHPHTA M JKIIFHOTO MHHepana. 30J10To Habmro1aeTcs B XaIbKOMHPHTE MEIKAMH 3€p-
HaMH, B paccessHHOM BHIe. B BepXHHX TOpH30HTaX KOMHYECTBO XAIBKOIHMPHTA YBEIHYHBAETCA
3a cuer nuputa (ConoBkun, 1938).

XapakTepHBIM PHMEPOM METHO-IIHHKOBBIX PYI ABNAETCA OCHOBHasA kmyia CaMracckoro
pyusonposisieHHs. MUHepallbHbIH COCTAB XUJIBHOI'O BbIUIOJIHEHHS clefyrmuil: chanepur — 50-
70%, xanbkonmupuT — 2-3%, nupHt — 1-2%, skuibHbil Munepan — 20-25%.

Kpome *HIpHOTO KBaplia, BCTpeHaeTcs TAkKe KadblHT. BTOpHYHEIE MHHEpAsbl Mpesic-
TaBJIeHBI MAJIAXHTOM, a3YPHTOM, THMOHHTOM.

Taxum oOpa3zoM, ycTaHABIHBAETCs 4eTKAs BePTHKAIbHAS 30HAILHOCTH — CHH3Y BBEPX:
reMaTHT-IIMPHTOBAN, THPHT-XAILKOIMPHTOBAs, Xaubkonupur-caneputosas. [lo muenmnio A H.
ConoBkuna, B GOJIBITMHCTBE CIYYAEE OT IPO3UH YIEIeIH HCKITIOYHTEIBHO CaMbIe HHIKHHE 30HBI
reMaTHT-ITHPHTOBOTO OPYIEHEHH:, YTO Pe3K0 OrpaHHYMBAET MEePCTEKTHBHI ATHX PYIONPOABIIe-
HHIA.

3.2. Py10HOCHOCTH KOMILIEKCA HHTPY3HBHLIX OPO]

Iaxkamen-KaBapTcknii HHTPY3HBHBIH KOMIIJIEKC CHITpan BaXKHYIO poib B (JOPMHPOBa-
HHUH OpYICGHEHHWA B Tpefenax MexMaHWHCKOTO py/IHOTO paiioHa M, B YaCTHOCTH, B Tpejenax
Bapnanzop-Hankatarckoro pyaHoro nois. B mpenenax MHTPY3MBHOTO KOMIUICKCA, HAa JTaHHOH
CTaZMH H3y4eHHOCTH, BBLICIAIOTCA JBa THIA PYA: 1 — 30/I0TOCOAepKalHe MeIHO-KOTIeIaHHEIE
PYZibl IITOKBEPKOBOTO THIA, TOKAIH30BAHHBIC B NpeJeiaxX HAOKBAPUMTOB (NOKPOBOB BTOPHY-
HBIX KBAPLHTOB) H 2 — 30JI0TO-MeIHO (-MOIHOJeHOBOE) OpyIeHeHHe TIOpQHPOBOr0 THIIA, Mpejl-
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CTaBJIEHHOE CYy/Ib()HIHBIMH pyIdaMH H JIOKIN30BAHHOE B KpaeBbIX (anusx noppupoBHIHBIX
rpaHoIMOPHTOBR M KBapIIEBLIX JIMOPHTOB IIABHOTO HHTPY3HBHOTO Maccuea. Kak yike Obu1o 0T™Me-
HEHO, PYIOHOCHOCTH YH/IOKBAPLHMTOB NOKPOBA BTOPHYHBLIX KBAPLHMTOB OylET paccMOTpeHa Mpu
ONMHCaHHH PYIOHOCHOCTH TMOKPOBA BTOPHYHBLIX KBApIHTOB.

Py l0HOCHOCTD I7IABHOIO MHTPY3HBHOTO MAaccHBA H3Y4eHA CPaBHHTENBHO ci1abo. B mex-
aypedse p.p. Kapapr u Xauunrer B npezienax MHTPY3HBHOTO MAacCHBA BBIABIIEHBI 30JI0TOCYIIb-
(HaHBIE (30JI0TOME/IHBIE) PYIONPOABICHHSA, KOTOPhIE ¢ MPAKTHYECCKOH TOUKH 3PEHHS MATONEpC-
nekTHBHLL. MHATPY3MBHBIH KOMIUICKC, B 0COOEHHOCTH KpaeBble (aluH, Mpe/icTaBIsioT HHTEpeC
Ha MeaHo-MonubaeHoBoe opyaeHeHHe N0 rayduHsl 250-300 u Gonee merpos. Crnemyer oTme-
THTh, YTO COJICPIKAHHMA MOTHOICHA PEIKO MPEBKIILAIDT MEPBLIC ThICAYHBIC JOJH MPOLIEHTA, OIHA-
Ko ¢ rinyOuHol HablogaeTcs MX yBeIMYeHHe 10 TMEPBRIX COTEH J0eii npouenTa. Marepuain 0y-
poBbiX cKBaxuH llaxkamenckoro n Bockecapekoro pynonopossieHHi NOKa3bIBacT, YTO 30J10TO-
MEIHOE OpYAeHEeHHE NpociaekuBaeTcsa 10 riyounsl 180M, npudeM HanOOIBIIME KOHIIEHTPALIMK
MOJIE3HBIX KOMIIOHEHTOB YCTAHABIMBAIOTCH B Mpejenax MoKpoBa BTOPUYHBIX KBApUHMTOB (pHC.
3.4-3.5,np.2). Huke mOKpoBa BTOPHYHBIX KBAPLMTOB OKOHTYPHBAIOTCA CIUIOIIHBIC MHTEPBAIILI
30JI0TOMEIHOIO OpPYAEHEHHA ¢ coaepkanneM 3onora 1-2r/T u meau — 0,3-0,8%.

Ha oTenpipIx MHTEpBaaX COOTHOLICHHE OPYIEHEeHHA 30710Ta M ME/IH PE3KO MEHSETCs, a
mMommbaeHa ocTaeTcs MOHMTH TOCTOSAHHBIM. MBI J0MycKaeM, 4TO HHXKE MOKpOBa BTOPHYHBIX
KBAPLMTOB, XapakTepH3YIONIHXCS 30/I0TOMEIHBIM OpPYACHECHHEM, PAcroNaracTca BTOPOi 3Tak
30J10TOCYIb(HAHBIX Py, XApPaKTepHBIX /I MeCTOpokKAeHHi Meanonopduposoil dopmaimy.
ITpnBeieHHas XxapakTepHCTHKA OPY/JCHEHHS, ¢ YYeTOM COCTABa HHTPY3MBHOTO KOMIIEKCa, 1aeT
HaM OCHOBaHMe OTHECTH opyaeHenne llaxkanen-KasapTckoro HHTpY3HBa K MeHONIOP(HPOBO-

e ay

My THTy “nuoputoBoii” monenn B.D. Xommucrepa, B OTAHMME OT THIHYHBEIX MeaHonopgupo-
BBIX MECTOPOXKACHHUIT “MoHLOHHTOBOI " Monenn (Kajukapan u ap.). OTMeTMm, 9T0 BIEPBBIE OpY-
nenenue Llaxkanien-KaBapTckoro HHTPY3HBHOTO KOMIUIEKCa KTacCH(HIMPOBANIOCh KaK METHO-
nopguposoe T.I'. bamuposeim (1983), ¢ Toii s pazauueii, 4To BKyIe paccMaTpUBAIIHCh TI0K-
POB METACOMATHTOB H CYIb(MIHLIC Py/bl H He yKaskIBaJics THIT Mojiead. Mectopoxkaenns “ano-
PHTOBOH™ MOJENH XapakTEePH3YIOTCH HU3KMMH CodepKaHnaMH Monubnena, Ho Oonee oboraie-
HBI 30JI0TOM, TIPH 3TOM CYHTAETCA, YTO BO3PACT “JIMOPHTOBLIX” MeCTOpOXKJeHMi Gonee paHHMi
(paHHsIs HOPa-HIDKHMI MeJl), YeM “MOHIOHHTOBEIE” (CcpeaHss opa-onuroneH). K “anopurosoii”
mozenu, no gannsm PJI Menkounsina (1989), orHocutes Takoke Texyrckoe MeaHO-MomHbneno-
BOE MecTopokienne. Takum 00pa3oM, opyJeHeHHe HHTPY3HBHOTO KOMILIEKCA Mbl OTHOCHM K
30710TO-ME/THONOP(HHPOBOMY THITY, CBA3AHHOMY C 'PAHHUTOHIHEIM WHTPY3HBOM, T.C. B COCTaBe
Bapzan3opckoro BYJIKaHHO-TUTYTOHHYECKOIO COOPYKCHHS BBIIENACTCA PYAHO-MarMaTH4CCKas
nocTpoiika B BHJE 30710TO-MEHOMOPPHPOBOTO MECTOPOXK/ICHH B TPAHUTONIAX. ITOT BHIBO,
OCHOBAHHBIT Ha KOHKPETHOM (PaKTHUYECKOM MaTepHalie, XOpoo KOPPeCHOHIHPYETCS C JaHHbI-
MM KpyNHeHIIero crenmamicta mo meaHonopduposeiM cucremam AWM. Kpusiosa, koTopwiii
MeaHONOpGHPOBbEIE MECTOPOMKACHHA PACCMATPUBAET B KAYECTBE NMPEACTABUTEIECH NPOMBIILICH-
HOTO THIA IPOKANIKOBO-BKPATUIEHHOTO (LITOKBEPKOBOTO) 30JI0TOMEIHOTO, MEJHO-MOIHOIEHO-
BOTO OPYICHEHHs, CBA3AHHOTO C OMPENENEHHBIMH BYJIKaHHO-TUTYTOHHYECKHMH COOPYKEHHIMH
IPAaHHTOMIHOIO THIIA B aHJE3MTOBBIX (M 0a3aibTOBBIX) BYJIKAHHYECKHX TOACAX. 3070TO-MCIHO-
nopdupossie 1 cobCTBEHHO MeAHONOPDHPOBEIE (6E3MONNOICHOBBIE) MECTOPOKIAECHNA H3BCCTHBI
TOJNBKO B OCTPOBOJY/KHBIX KOMIUIEKCAX, T/lc OHM HaXOJATCA B TECHOM NMPOCTPAHCTBEHHO-BpE-
MEHHO{i CBA3M ¢ BYJIKaHHO-TUTYTOHHYECKHMH coopyxennsMH (accommamusamu no AWM. Kpusio-
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BY), KOTOPBIE CJIOKEHBI aHIe31T00a3aIbTOBEIMH BY/IKAHOT€HHBIMH H ILIAIHOrPAHHTOBBIMH (I'pa-
HUTOMIHBIMK) TUTyTOrenHbiMu opmaramu (Kpurios, 1983).

P.Cunmroe (1973) BoIIBHHYI N0JIOXKEHHE O MPHHALIEKHOCTH WITOKOR MOP(YUPOBEIX 110-
pOJI, HECYIHX PYAHYI0 MAHEPATH3AIHIO, K CPEHIM H HIJKHMM 4YacTSIM BEChMa 3HAYMTETbHbIX
0 pa3sMaxy MarMaTtoreHHO-pyIHbIX (MeIHOLOPMHPOBBIX CHCTEM). DTO MOJOKEHHE HOTYYAIIO
nanHeliniee pazsuTHe B pafoTax COBETCKMX M 3apybexHmIX reonoros. B Hactosiee Bpems K
MeIHOMOP(YHPOBBIM MECTOPOKICHHUAM IIPHHATO OTHOCHTbL CKOILIEHHS BKPAIUICHHBIX, [POXKHI-
KOBO-BKPATUICHHEIX M IIPOKMIKOBRIX Py ME/THOTO W MEAHO-MONMGIeHOBOTO COCTaBa, acCOIN-
Hpywowux ¢ noppuposeiMu rpanntonnamu (Kpusuos u ap., 1986). Beigenstorcs 10 n3BecTHbIX
MPH3HAKOB MEAHOMOP(HPOBLIX MECTOPOKICHHH, KOTOPEIE MO3BOJIAIOT OTIHYATL TH OGBEKTHI
OT JIpyrux “IHA0reHHsIX pynoobpazosaunii” (Ilasnosa, 1978). K Hum, B nepeyio o4epelb, OT-
HOCATCH:

- NPOKHIKOBO-BKPAIUICHHBIH IITOKBEPKOBLIi XapakTep MHHEPAIH3ALMH;

- YCTOM4MBBIH COCTAaB IJIABHBIX MHHEPAIOB (THPHT, MArHETHT, XAIBKOIHPHUT, MOIHO/Ie-
HHT, SHapruT U Ip.);

- OTHOCHTEILHO HH3KHE COACPKAHuA MeIn W MoInGieHa TIPH CPAaBHHUTENbHO TIOCTOAH-
HOM HX COOTHOIIEHHH,

- MPOCTPAHCTBEHHAS CBA3L OPYACHCHHS ¢ NMOP(HPOBEIMH HHTPY3HAMH — TPaHOAHOPHT-
nophupamMi, KBAPLUERHIMM MOHUOHMT-NOpGUpaMy, KBapueBsIMH NOpgUpaMy, IHOPHTOBBIMK
nopdupHTaMH;

- Goninme 3anackl MECTOPOKIACHHIH, obecnedHBalonMe J00k4y py/Asl B KPYTHEIX Macli-
Tabax OTKPHITEIM C1IOCO6OM;

- MPAYPOYEHHOCTH MUHEPAIN3ALIMH WIH HENOCPeNCTBEHHO K NMOPHHPOBLIM WHTPY3HAM
I K BMEILAOIINM HX 110PoaM Diin3liekalmX JK30KOHTAKTOBBIX 30H — BYJIKAHOT€HHBIM, HHT-
PY3MBHEBIM, MECTAMOP(HYECKHM;

- pa3zBUTHE OpYIEHEHHsl B 30HAX IIMPOKO NPOSBIEHHLIX THAPOTEPMAIbHO M3MEHEHHBIX
TIOPOJL, NPEACTABICHHLIX CEPHIIMT-KBAPIATOBLIMHA, CHOTHT-KAIMINTIATORBIMY, APTILTHINTORLI-
MH H TIPOITHIHTOBBIMH (DALIHAMH METACOMATHTOB.

BonsumuceTBO Mecnenoparteneii omyckaloT MuorokpatHoe (Hanpumep, B.A. Tlepraro,
1978, 1983, nonyckaeT 3-KpaTHOE) HIPOABICHAE MEIHONIOP)UPOBOIi MHHEPAIH3ALIMHA HA PA3HBIX
3Tanax reoTeKTOHHYECKOrO Pa3BHTH CKIAn4aToii 061acTn u OTHOCAT 9TH MECTOPOKICHH K 30~
HaM aHIE3NTOBOIO BYJIKAHM3MA H CONPIKEHHOIO ¢ HHM IPAaHHTOHIHOIO MarMaTH3Ma,

Ha muornx meaHonop(upoBeIX MECTOPOKICHUAX Pa3BHThI MONIIHBIC 30HBI OKHCJICHUS H
BTOPHYHOTO CYib(HHOro 00orameHns, onpeaeisiolie B psijie cIydaes NPOMBILLUICHHYIO 1eH-
HOCTh MECTOPOXKACHMH, Aenaiommue wxX pentalenbHbiMM i axcrnyataumn (Uykukamara,
Koynpau, Cant-Manyans, Cunsep-Benn u ap.). WL.I'. Ilasnosa Beutesnser o040 4 10J30HBI B
30HE IHNEpreHe3a: OKHCIICHHS, BhINIE/IauHBAHNSA, BTOPHYHOIO CYIb(GHIHOTO 000raleHus 1 nep-
uunslX pyva (ITasnosa, 1978). Opnako, B ormenbHeix cnyuasx (Koympan), nmpueoauTcs
COBMECTHOEC OTMHCAHHE CYNB(PHAHBIX PYI CO BTOPHIHO 000TamIeHHBIMHA CY/Ib(HAHBIMH PY/1aMH.

3.3. Py1IoHOCHOCTE NOKPOBA BTOPHYHLIX KBAPLUHTOR

Bo BCEX CYMECTBYIOIMX MOACNAX MeIHONOPHHPOBHIX CHCTeM BOODINE M MEIHO-
nopUPOBLIX MECTOPOKIEHHIT IPAHHTOMAHOrO THNA B YaCTHOCTH B KAayeCTBE COCTABHBIX die-

FPLE)

MEHTOB BBUIEIAKTCH “‘30HbI THAPOTEPMAIbHO-METACOMAaTHIECCKHX H3MEHCHHH , IIPEACTABICH-
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HbIX CEPHLMTOBBIMM, CEPHUHT-KBAPIUTORBIMH, OHOTHT-KATHIIIATOBBIMH, aPrHJUIM3HTOBBIMH H
NPONMUIUTOBLIMA (anuamMu (IMPeHMYIIECTBCHHO BTOPHYHBIME KBaplIMTamu). Bmemaronme ux
MAaTEPHHCKHE (NEepPBHYHBIE) NOPOABLI MOTYT OBITH NPEACTABIEHbI BYJIKAHOI€HHO-0CAI0YHBIMH,
MHTPY3UBHBIMH HJIM METACOMATHYECKH M3MEHECHHBIMH MOPO/iaMH. DTH METaCOMAaTHThI (BTOpHY-
HblE KBAPLUTHI) B BUJlE “IIANKH-YIIAHKH OKaiiMJIAIOT allMKaIbHOE PUIIOBEPXHOCTHOE IK30-0H~
JIOKOHTaKTOBOE ODpamIeHHe TPanNTOMAHON HHTPY3HM H XapaKTepHU3YIOTCS MHTEHCHBHLIM pa3-
BHTHEM MPOLECCOB OKMCIIEHHS, BEIIENAYHBAHHA M BTOPHYHOIO CyJIb(HIHOTO oforameHms.
OpyncHeHHE MPeACTARICHO 30JI0TOMEAHO-KOMYEIaHHBIM THIToM. MeTacoMaTHTEl 00pa3yioT He
30HBI, @ CKOPee HAIUHTPY3HBHBIE TIOKPOBE! (HaAKpOBEIbHbIE). DOPMHPOBAHNE OPYIEHEHHS TTOK-
poBa METACOMATHTOR 00YCITOBIEHO HE TOTLKO (JOPMAIIMOHHON NPUHAUIEKHOCTRIO MECTOPOKIE-
HHS, HO M KJIMMATHYECKUMH, MOPDOIOTHYECKHMH, THAPOTEOIOTHYECKUMH, CTPYKTYPHBIMH, M-
TOJOTHYCCKHMH W PAZIOM PYTHX (akTOPOB, B 0COOCHHOCTH YPOBHEM 3PO3HOHHOTO Cpe3a, yPORB-
HEM TPYHTOBBIX BOZ M Ap. (PakTHHCCKH, NPOMBILLICHHOE OpYIeHEHHE B MOKPOBaX BTOPHYHBIX
KBapUHTOB Oosbieil gacTbio 00YCIOBIEHO JK30T¢HHBLIMH (DAKTOpaMH, B pe3y/ibTaTe KOTOPBIX
MPOLIECCHI THUTEPreHe3a U Cynepreqes’a nojayyaoT WHPOKOe Pa3BUTHE, BbI3bIBAs PACTBOPEHHE M
MHIPALHI0 30JI0Ta, MEIH M JPYTHX MOJE3HBIX KOMIIOHEHTOB. MuHepanoruueckie ocoOeHHOCTH
MOKPOBA BTOPUIHBIX KBAaPLMTOB 00YCIIOBIEHE! HATHYMEM 30HBI OKHCIEHHS H 30HbI BTOPHYHOIO
cynbduaHOro oforameHus, Mo3TOMY pyIHas MHMHEPAJOrHs MOKPOBa BTOPHYHBIX KBapIMTOB
PE3K0 OTJIMYAETCs OT OTHOCHTENBHO TPOCTOH MUHEPANOTHH Cynb(pHUIHBIX pyN. 314ech 30HBI MH-
Hepain3auun o0pa3yloT MOYTH TOPH3OHTANBHEIE IPOC/IOH, 0DYCIIOBJIEHHBIE YPOBHEM I'PYHTO-
BLIX BOJI, HHTEHCHBHOCTBIO 3PO3HM M KOIHMYECTBOM (ocTyrnoM) ceoboanoro kucnoposa. Ilpun-
LHMHAIBHO PA3IHYHB] H TEXHOIOTHYCCKHE CXeMBbl J0OBMH 1 niepepaboTku pya. MomHocTs Mok-
POBa BTOPHYHEBIX KBapPIMTOB BAPLHPYET B Npejenax HECKONLKHUX JeCATKOB MeTpoB, peako 100,
Oonee pexe—cppime 100M H BRIKIHHHBAETCH ¢ rIyOMHOI, B TO BpeMs KAk pazMax MacCHBHOIO
CYTh(HIHOTO OpYICHEHHA NCUUCIIAETCS COTHAMM METPOB, @ HHOT/IA JOXOINT /10 5-7KM.

Mcxoms 13 BBINEH3IOAKEHHOTO, CUHTAEM Leieco00pa3HBIM HAAMHTPY3HBHBIH (HamKpo-
BEJILHBIN) MOKPOB BTOPHYHBLIX KBAapIMTOB BERIIETHTE B caMOCTOATENLHYI0 (opmaluio pya — 30-
JI0TOCOAEPKRANHE NOKPOBLI BTOPHYHBLIX KBAPIHTOB.

B npenenax mokpoBa BTOPWYHBIX KBapIIMTOB ONMOMCKOBAaHbI, 2 MECTaMH W Kpaiiie cnabo
pa3BellaHbl OTAEIBHEIE YHACTKH W3IBECTHBIX PYIONPOSABICHUIT H MECTOPOMXKIEHHI. DTO B NIEPBYIO
ouepens oTHocuTes K Llaxkxamenckomy MectopoxkaeHuio, Bockecapekomy u YankaTtarckomy
pyaonposeierauaM (puc. 3.4-3.6, up.2).

Cnenyer yuecTh, 4TO MOMCKOBO-OlCHOUHBIE paGOTH! TIPOBOIMITCE B 1IETIOM HA KOHKPET-
HOM ydacTKe 0e3 BBIACTEHUS MOKPOBA BTOPHYHBIX KBAPLHTOB W CYJIb(HIHBIX PYIL.

TTosToMy B OTZENBHBEIX CIydYasX TOMCKM MOMHGIEHOBOrO OpYICHEHMS NMPOBOJWINCH B
MOKPOBHBIX KBAPIMTAX M CHJIBHO MCKakalH (aKTHYECKYH0 METAUIOHOCHOCTE Kak MOKPOBa, TakK
u cynbuanex pya. B cnenuansioM ordete “CocTaBlieHue MPOEKTa JaJbHEHIIMX Ie0J0rHYEC-
KMX ncenenopannii B npeaenax [laxxamenckoro, Bockecapekoro u TpakeTckoro pynonpossie-
Huii” (B 3-X TOMax) paccMaTpHBalOTCS Teol0ro-CTpYKTYpHEIE, MHUHEPAIoro-neTporpapdeckue,
nerpodusndeckne ocobEeHHOCTH pya W nopon HanbGolee W3BECTHBIX PYAONPOABICHHI (MecTo-
POKICHMH) U clelaHa MOMBITKA YETKOTO OTIENCHHs MOKPOBA BTOPHYHBIX KBAPLMTOB OT CYJb-
dunueIx pyna. Ilpu 3ToM OXapakTepH30BaHBI 30HA OKWUCIICHHS, BbILLENAYHBAHHA H BTOPHYHOIO
cyabhuaHoro oforamenna. Tam, riae BO3MOKHO, MPOBEIEHA YeTKasi FPAaHMLA 30H MHHEPan000-
pazoBanua. OGBMHO B 30HE OKHCIEHHs MBI BBIZETISEM MOA30HY aipaluH (pocaunBanms) ¢ “xe-
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TYpe BEPXHsA YaCTh 30HbI OKHCIICHHS BhIJEJIAETCA KAK 30HA “KIMMHTa”, @ HUKHAA 30HA — B Ka-
9eCTBE 30HBI ““Me/IHOMH 3e/lenn”.

Ilpu Bbigenennn ocobeHHOcTell MepHOmOpgUpoBeIX Mectopoxuenud W.I'. TlaBnosa
(1978) Bo MHOrMX clyuasx NepBHUHBIC CyJIb(UAHLIE PY/isl U CYIL(H/IHEIE PYJIBI BTOPHYHOTO
oboramenus paccmatpusaloTa BMecTe (KoyHpan u 1p.), XOTA reHeTHYecKH, H 10 THIIAM PyI, H
110 COJIEPIKAHHMIO MEJIH 3TO COBEPILCHHO PA3HLIC PYIbL.

OcoOeHHOCTH META/UIOHOCHOCTH KAK BTOPHYHBIX KBAPIHTOR, TAK H CYIb()HIHEIX Py B
Ipesenax OTACNHEIX YIacTKOB U PYIONpOABIeHNI IPHBOIATCS B BRIIeYKa3aHHOI paboTe, n
[03TOMY 3lleCh MBI HX He paccMarpuBaeM. B Hacrosieil pabore rpuBoautes odias xapakre-
PHCTHKA NMOKPOBA BTOPHUYHAIX KBAPIMTOR B npejenax Bapanzop-Uankatarckoro pyaHoro noms.

3.3.1. llaxkameHcKoe Py omposiB/ieHHe

Paiion llaxkameHckoro pyaonposBISHAS CIOKEH BYJIKAaHOTEHHO-0CAJOYHBIMH OTIOMXKE-
HHAMH cpelHei W BepxHei Iopbl, nMpopBaHHBIMH KpymHbeIM [laxkamen-KaBapTckum rpaHonm-
OPHTOBBIM MHTPY3HBOM. Bech KoMIUIeKC 3THX OTIONKCHMIl MepeKphiBaeTcs Ha BOCTOKE TeppH-
TeHAO-KapOOHATHEIMH M TEPPUTEHHO-OPTANOTEHHBIMI OTIOKEHHAMH BEPXHET0 Mena ¢ Ga3aik-
HEIMH KOHTJIOMepaTaMH B 0CHOBaHHH. MaloMONIHEIC OTJIOKEHHS HHAKHETO Mella 3/iech He 00Ha-
wKaroTes U PUKCHpYIOTCS K ceBepy, ceBepo-3anany (puc. 3.7-3.11, np.3).

B cTpykTYypHOM OTHOIIEHMH PaiOH NpejcTaBiseT coboil rpabeH-CHHKIMHOPHH. epexo-
AN K BOCTOKY, CEREPO-BOCTOKY B IIMPOKYI0 MapTakepTCKylo CHHKITHHATB, a K 3amaIy orpa-
HHYHMBaeTcs 30HOH Bapmanzopckoro riydnHHOTO pasioMa. KpyIHBI rpaHOTHOPHTORLIH HHTPY-
3MB NPOCTPAHCTBEHHO TPUYPOUCH K ONYIIEHHOMY OJIOKY.

" Ilaxkamenckoe pyJIoNposBIEHHE IPHYPOUYEHO K CeBEPO-BOCTOMHOMY GOPTY 9TOTO rpade-
Ha H pacronaraeTcs B 3HIO- M dk30koHTakTax [{axkamren-KaBapTckoro HHTpy3HEA.

IOpekne 0T/10KeHHs MFHTEHCHBHO Pa3Apo0IieHkl, epeMAThI, THAPOTEPMAIEHO H3MEHEHBI,
TIPEBPAIICHE] B Pa3iHYHbIe (aui BTOPHYHBIX KBapIIATOR M MPEACTABICHE MOHOKBAPIIHTAMH,
KBapL-CEePHIIHTOBEIMH, KBAapl-KAOIHHHUTOBEIMH U KBapL-XJIOPHTOREIMH (panmsamu. Cienyer or-
METHTB, 4TO 10 MMEIOIMMCS AaHHBIM BTOPHYHBIC KBAPIMTHI CEBEPHOH Y4acTH PyIONpOABICHAS
00pa3oBaHbl 3a CUET BEPXHEKOPCKHX IMIIAPHTONAIMTORBIX, JALNTOBBIX M AHIE3UTOJALUTOBBIX
nopdupuTOB M MX TydoB, a Ha 3anaje, B pailone Bapmanzop u Yankarar, BTOpHYHBIE KBapPIUTHI
paszBuBarTca 110 Tydam u TydduTam anmesnToBeIx mopdupuTos Gata cpexHeil 10pel. B meHT-
pasibHOH 4acTH PYIONpPOABIEHHS BTOPHYHBIC KBApPLUTH 00pa3oBaIiCh 3a CUET MPaAaHOLHOPH-TO-
BOT'O MACCHBA 110 KBAPLEBBIM JHOPHTAM, TPAHOLHOPHTAM M MOHLIOHHTAM.

Cnesyer OTMETHTh, 4TO 10PCKHE OTJIONKEHHs MPOPRAHLEI MHOTOHHCIEHHBLIMH JaiikamMu W
[aiikooOpa3HEIMH TelaMH AMOPHTOBBIX, AHIAE3UTOBBIX M JALUTOBBIX MOPGUPUTOB, HMEIOLIHX
CeBepO-3anajHoe MpOCTHpanue (mapaniensHo 30He Bapzaazopekoro pasioma ¥ BOCTOYHOMY
KOHTaKTY FPaHOIMOPHTOBOTO MAacCHBA) ¢ KPYTHIM MajleHHeM Ha CEBEPO-BOCTOK.

Cucrema ceBepo-3amaJHOM TPEIIMHOBATOCTH, B OCHOBHOM BMeMalomias NaiKOBBIE W
cyOByNIKaHMYECKHE TElld Ha KPal rPaAHOLAHOPHTOROTO MHTPY3HBA, CEUETCH CEBEPO-BOCTOMHBIMH,
MeHee ¢na0o BBIPOXKCHHBIMH, HO OTYETIMBO IPOCICKHBAKOIIMMHCH CHCTEMAMM TpELIMHOBA-
TOCTH, CO3/IAIONIMMH ONaronpuATHRIC CTPYKTYPHBIE YCIOBHS JUI JIOKQJTH3AIMH JOMETOBROTO
opyzaeHeHHA. Ciabo BBIpaKEHHASA CEBEPO-BOCTOYHAA CHCTEMa TEKTOHWHECKHX HapYIISHHIT mpo-
C/IEKHBACTCS TEOXUMHYECKHMH M re0()H3HIECKHMH aHOMAIHAMH 1O ylenbio pekd Cycynmkyp
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i BMecTe ¢ Bapaaizopckum riyOHHHBIM Pa3/ioMOM KOHTPOIHPYET 30[0TOMEAHOE OpYAEHEHHE
BCETO PYAHOTO MO,

IIpoBenenHble reoxummudeckne u reou3nyeckne HeeneoBanns Kak B npejenax Ilaxka-
HIEHCKOTO py/IonposBiIeHns, Tak U o nepudepnu [laxkamen-Kapaprckoro rpanoHOpHTOBOTO
MaccHBa, BBUIENAIOT JIOKANLHEIE aHOMA/IBHBIE YUYACTKH Ha 3amalle, TpaccHpylomue 3oHy Bapna-
A30pckoro rimyOMHHOTO pasnioma, a Ha ceBepo-BOCTOKe - Donee oOIIMpHBIE W TUIOMIAANHLIE, TAE
[Taxkamen-KaBapTckuit HHTPY3HB EPEKPLIBACTCH BEPXHEMEIOBBIMH OTIIOKEHHAMH, (PUKCHPY-
IOIIMMHY KOHTYPBI MATPY3uRa. Ha 1oro-soctoke, na npanom bepery pexyn KasapT, kpynHable 30HE!
THIPOTEPMAIBHO H3MEHEHHBIX MOPOJ M Teo(H3NYECKHE, @ TAKKE NeOXUMHYECKHE, AHOMATIUH He
BBIICIIAIOTCS.

VYuureias npocTpancTBeHHoe pacronoxkenue llaxkamenckoro. Bockecapekoro. Bocke-
atckoro u KaapTckoro pyaonposiBiicHuii 110 3anajHoi, ceBepHOH M BOCTOYHOI nepHpepHam
IPAHOAMOPHTOBOIO HHTPY3HBA, MOXKHO TIPEAMNONOKHTE, YTO N0 BCEMY NMEPHMETPY HHTPY3HBHO-
ro KOMIUICKCA KOJbIcoOpasHO pacronaraloTcsa OpyAeHeNble MOKPOBbI BTOPHYHBIX KBApILMTOB,
OIHAKO MX CEPTIOBHAHOE PAacroNokKeHne Ha 0ro-BoCTOYHOM (MIaHTe He 3aMbIKaeTcs, T.K. 31ech
OTCYTCTBYIOT IOPCKHE BYJIKAHOT€HHO-0CAT0YHEIE OTI0KEHHSA, 3 HHTPY3HB NEPEKPLIBACTCA BEPX~-
HEMEJIOBBIMH OTIOKEHHAMH.,

[TapareneTnuccku opyaeHenHe cBasbiBactcs c¢ llaxkamar-KapapTckuM rpaHOIHOPHTO-
BeIM MHTPY3uBOM. [TocTuHTpy3MBHBIE cynbdaTapHO-yMaponbHbie MPOIECChl CHITPaHH OCHOB-
HYIO POJIb B JIEJIE METACOMATH3IMA KOPCKHX BYJIKAHOI€HHO-0CAI04HBIX 06pajloBanmii.

Taknm ofpa3om, 3To KpynHoOe BYJIKaHHO-IUIYTOHHYECKOE KOJIBIIEBOE COOPYKEHHE C Ipa-
HOJHOPHTOBBIM MAacCHBOM B SIpE H HEXJIOM (MIOKPOBOM) BYJIKAHOTCHHO-0CAN0YHBIX OTIOKEHHH
MMEeT CeprOBHIHBI XapakTep pacnpenenens NMOKPOBHBIX BTOPHHYHBIX KBAapLMTOB C 30J10TO-
MEIIHBIM OPY/IEHEHHEM IITOKBEPKOBOTO THIIA.

[Tepponavansno B npenenax llaxkameHckoro pyZonposBICHAS BBIICTAINCH 3 KpPyNHbIE
CEBEpO-3alajIHbIe 30Hbl MHHEPAIM3ALMA TPOTHKEHHOCTHIO 10 450M, npu MowmHocTH oT 16 10
27m, Hecynme MeIHO-MOTNGIeHOBOE OpPYACHEHHE C HU3KHMH COJIepkanuaMN MeTannos. B noc-
JeyIOIEeM PYIOIIPosBIeHHe OBLIO OTHECEHO K (POPMALIMH MeIHO-MOIHOIEHOBRIX MOPQHPOBBIX
Py, M pe3Ko pacliMpeHbl Kak MPOTHO3HBIE PECYPCH, TaK H NMEPCNEKTHBEI MPOMBIILIEHHOTO OC-
BOGHHSA PYAOIPOSBICHH.

Brnne 6b10 otMeueno, uto [laxkaimeHcKoe pyn1onposBieHHe OTHOCHTCA K “MeaHo (Mo-
nmdeHoRoH)-ntopdupoBoii” hopmanun. Cuntaem HeoOXOIHMBEIM OTMETHTh, YTO KJIACCHYECKHE
MEeCTOpOkKICHHA MeIHO (MonnbaeHoBo# )-nopduposoii hopMamuyi MMPOKO pa3BUTEl B APMEHHH
H OHH NPUHLUHMIHAIBHO oTaHYatoTes. He Baasasck B 110poGHOCTH aHAIH3a 3THX Pa3THyuii, oT-
MeTHM NHIb, uTo Kak Ilaxkamenckoe, Tak n Bockecapckoe. Yankararckoe n Bockeartckoe py-
JLONPOSIB/IEHHE MBI PACCMATPHBAEM KaK SIPKHX IPe/CTaBHTe el IOKPOBHBIX BTOPHYHBIX KBAapLH-
TOB, HECYIIMX 307I0TOME/IHOE IITOKBEPKOBOC OpY/CHCHHE Ha ryOnHax A0 100M, ABisack Hal-
MHTPY3HBHOII 1IANKO#H BYJIKaHOr€HHO-0CAZ0OYHBIX OTIOKEHHI CPEIHEKHCIION0 COCTaBa, BO3HHK-
IIHX B YCIOBHAX ONaronpHATHOTO COYETAHHSA TEOIOTHUYECKHX, TeOMOP(ONOrH4eCKHX, THIpOreo-
NOTHYECKHX M KIUMaTHueckux ycaosuii. OTHecenne 1]axkalueHCKoro pyaonposBKeHHa K (op-
MalMH MOKPOBHLIX BTOPHYHBIX KBAPLUHTOB JAcT HaM OCHOBaHHE IEPECMOTPETh MEPCIEKTHBEI
PYIOTIPOARIEHMSA, C YIETOM BO3MOKHO#H ITaXKHOCTH OpY/ICHEHNS U 00HAPYKCHM HHOTO Xapak-
Tepa opyAeHeHHA Ha Oosee riy0OKHX rOpPH30HTAX.

Ilo nannbiM paHee MPOBEACHHLIX HCCACAOBAHHIH, MONE3HBIMH KOMITOHEHTaMH B pyaax
llaxkameHcKoro MposiBIeHNs ABIAIOTCA Medb, MonHOIeH, 301010 B cepebpo. Coaepxkanns dTHX
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KOMIIOHEHTOB CIUTBHO BappHPYIOT, H IIPH pacyeTe MPOrHO3HBIX PECYPCOB A0 HAMIMX HMCCIIe0Ba-
HWii YYWTHIBANCEH cpejinne copepxanns: meam — 0,3%, monubnena - 0,005%. 3onora — 0,1v/1 u
cepebpa - 0,751/1. JL1st K1accHYecKUX MECTOPOKIAECHHH MEIHOTOP(HPOBOIO THIIA, KAKHMH ABJIA-
forcs MecTtopoxkaenns Kamkapan, Arapak, Texyr, Afireasop, 3tH colepKaHus HE INpeIcTaB-
JSIIOT HPOMBIIUIEHHOTO MHTEpeca, T.K. B OTJEJIbHBIX CIIyYasxX OHH JaK€ HAMHOIO HHIKE XBOCTO-
BBIX COepkanuii oboraTuTenbHbX Gadpuk.

dopmannoHHas NpUHALIEKHOCTE [laXKallleHCKOro pyJonposBiIeHHs, HAa HAOl B3IJAL,
onpeZiesieHa HenpaBmwiIbHO, B cBs3y ¢ Tem, uto Hamu [laxkameHckoe pyaonpOsBIeHHe OTHECEHO
K (GopMauHH MOKPOBHBIX BTOPHYHEIX KBapIIMTOB, COIEPKAHHSA MeAM H OparoLleHHBIX METa/LI0B
MOTyT NPEACTABNSTL HPOMBIIICHHEIA WHTEPEC ¢ TOYKH 3pCHHA MX nepepaloTKy neperoBuIMU
KOMOMHHPOBaHHBEIMH MeTodaMHi. C y4eTOM 3TOro noaxoja ObuIH mpoaHaIH3HPOBaHbl HMEHOLIH-
ecs MaTepHasbl paHee MTPOBEICHHBIX HeeneaoBanui 10 2004r, a TakKe TaHHBIE MOBEPXHOCTHAIX
ropHBIX BbIPabOTOK M BYPOBBIX CKBaKHH, MPOHICHHEIX pHpmoi “Banekc™ 3a 2004-2005rr. TIpo-
BEICHHLIH aHANM3 MMOKasal, 4To B mpenenax [laxkaileHCKOro nposBicHHs OTYETIMBO BhUICI-
ACTCsA 30HA OKHMCIIEHHS, a TAKKE 30Ha BTOPHYHOro cyib¢uaHoro oboramenns. Ha ocHoBaHHH
MOJIYIEHHBIX JaHHBIX IIPOBEJCH KOHTYP MEepBOOYEPEIHBIX Fe0IOrHIECKHX UCCIeIOBAHHMIT ¢ pac-
YETOM NMPOTHO3HBIX PECYPCOR 10 MeAn H 3o0s10Ty. Ha KoHkpeTHOM npuMepe nokasaHsl nepenek-
THBEI PYIOTIPOABICHHSA, T.€. BMECTO BBIACIACMBIX paHee 00OrallcHHEIX H OTHOCHTENBHO crado
OPYICHENBIX 30H, BBIACAACTCA KOHTYP OPYACHCHHA LUTOKBEPKOBOTO THIIA ¢ XOpOLIO BBIPAXKCH-
HBIMH IIPOCIOSMH OKHCIEHHBIX PY[ H 30HBI BTOPHYHOIO CyiabuaHoro oborameHus. ITOT
TIPHHIIATTHAJILHO HOBBIH TNOAX0 AacT BO3MOKHOCTE 1aTh CIIOUCTYIO MOJIENTL MECTOPOAKIIEHHA 110
rayouHsl 60-100M. AHaTHTHYECKHE pacdeThl TOKa3alH, 4T0 30Ha OKHCISHHA He BE3e 9eTKO OT-
OMBaeTCs M MECTaMH CJIMBAECTCS C 30HOM BTOPAYHOTO CYIb(HIHOr0 0borauieHus.

B npenenax 30HbI BTOPHYHOIO Cy/Ib(HAHOTO 000ramesns qaHo 1IPOCTPAHCTBEHHOE pac-
Npe/ieficHe MENW C Bhijienennem obnakaromieiics v norpebennofi wacTteli (pue. 3.7. w 3.11,
np.3). M3-3a oTcyTcTBHA NaHHBIX 110 30J10TY paclpelelieHHe JaHO TOIBKO U1 BOCTOMHOIO CeK-
Topa obHaxatomeiics wacti. Cpe/iHee cojiep:KaHne Me/IH B 30HE BTOPHYHOTO CyabuaHoro 060-
ramenns coctasuser 1,36%, a zomota - 0,3r/1. Pacnpenenenne Meiu HOCHT PABHOMEPHO-3aKO0-
HOMEPHBI XapakTep ¥ B NPWHITHIEC COOTBETCTBYET PACTIPE/ieNeHuIo 30/10Ta, YTO JaeT OCHOBA-
HHE TOBOPHTE O 30JI0TOMEIHOM THIIE IUTOKBEPKOBOI'O OPYICHEHHS.

3.3.1.1. BemecTBenHblii cocTaB pya H nopoa Llaxkamenckoro
PyIOnposiBieHAN

B npenenax pyanoro noss OBUTH BBISBJICHE! KAQJHHOBBLIC, KAOJIMH-CEPHIIMTOBHIE H CEpH-
UMTOBBIE (JALIHH BTOPUYHBIX KBApLIHTOB.

JInfl Ka0IMHOBLIX KBAPUHTOR XapaKTePHO HAlIHYHE PElTUKOTOBOH MOPHUPOROI CTPYK-
TYPBl ¢ HHTEHCHBHO W3MEHEHHBIMHM BKpArJIeHHHKaMH TEMHOLBETHBIX MMHEpPANIOB, NpeBpallcH-
HBEIMH MOJIHOCTHIO B THIPOOKHCIIEI Xkelie3a M TOHKO3EPHHUCTHIH kaonuH. OCHOBHAsS Macca npeic-
TaBJICHA MHKPOJIHTAMH H JNieiicTaMM 1J1armokiasa u pPyaHoro MmuHeparna. W3meHenne MPOUCXOAH-
JI0 34 CHET IMMTHPOKCCHOBOT'O M/IH IVIarHOKIAa30BOI0 aHIC3HTA.

B koHTaKTe 30HbI OPY/ICHEHHA B KA0JHH-CEPHIIHTOBBIX BTOPHYHBIX KBapIHTAX PEIHK-
TOBEIC BKPAIUICHHHKH IUIATHOK/IA3a NPEBPalleHbl B KaONHH-CepHUMTOBBIH arperat. OcHOBHAA
Macca TaKKe TIONHOCTBIO 3aMelieHa KaonWHOM W cepuumToM. Tlopona nepecekaercs MHOTOSHC-
JIEHHBIMH IIPOKAJIKAMH FeéMaTHTa U FHIPOOKHCIIOB Kelle3a B COMPOBOKICHHH ¢ KBAPIEM.
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B HEKOTOpLIX Pa3HOBMIHOCTAX MOPOI YCTAHOBJIEHO HAJHYME OCTATOMHOIO CEIalOHHTA.
B HeGonsmoM KonmuHecTse NPUCYTCTBYET XIOPAHT.

B cepHunTOBBIX KBApUMTAX, 00pa3ylOLUIMXCA 3a CUET PHOJALMTOBLIX MIIH PHOIHTOBBIX
nopupoB, peNHKTOBBIE NOPHAPOBLIC BKPANJICHHHKH TIPE/ICTABICHEI OIUIABJICHHBIMH KpHCTAl-
JlaMH KBaplla, KOTOpbIE IIOIPYKEHBI B MEJIKO3EPHHCTYIO OCHOBHYK) Maccy, COCTOSLLYIO H3 CepH-
IIHTa, KBapla M pyanoro mMuHepana. CTPyKTypa OCHOBHOH Macchl MHKpPOJIENH0TpaHobIacTo-
Bad. Ha ruyOune 62m ckBauubl 3 LlaxkaieHCKOro pyuonposs/ieHus CepPHIIHTORbIE KBAPLHTHI
MHTCHCHBHO KapbOHATH3NPOBAHLI, CCPHIIHTH3IHPOBAHEI H COCCIOPHTH3HPOBAHEI (3AMEIICHBI 3ITH-
A0TOM W cepuurTOM). [l1s nopoasl XapakTepHo Takke Hantnune ampubona, 3aMeIleHHOTO XJI0-
putom. HekoTophble BKpanaeHHHKH TUIArHOKIA3a 3aMEILEHbl CCPHITATOM W KAIBIIHTOM YacTHYHO.
[Topoza cojepKHT MHOTOYHCIICHHbIC BKIKOYCHHA H IPOKHIKH PYAHOIO MHHEpAIa.

KapOonatel uMeroT Goblloe pacrpocTpaHCHHE, HO HE XapakTepHHI Ul BTOPHYHBIX
KBAPLIMTOB M HE MpeHaJIekaT K YHCIY MX IIaBHbIX MiHepanos. Bo3MokHO, HX pasBHTHe 00yc-
JIOBZICHO BBLICOKOH AKTHBHOCTBIO YIJICKMCIOTHI B MOCTMArMAaTHECKOM 3Tale npH mpouecce dop-
MHPOBAHHS BTOPHYHBIX KBAPIHUTOB. BTOpHUHBIE KBAPLMTEI 4acTO MepecekaloTes KapGoHATHRIMA
NPOKHIKAMH, KOTOpPBIC, B CBOIO O4epe/lb, MEPECcekaloT paHee o0pa3oBaHHBIC KBapUEBEIE NPo-
xunkn. Cnenyer y4ecTsb, 4To KapboHATH ABIAIOTCA TIABHBEIMH MHHEPAIAMH METaCOMATHYECKO-
ro psana Gepe3uToB, ¢ KOTOPLIMU ACCOLMUPYET 30/I0TOHOCHOE OPYICHEHHE.

B npenenax pyaHoro nons ycTaHOBNeHbl HHTEHCHBHO M3MeHEHHbIE, NHI0TH3HPOBAH-
Hble, KapDOHATH3MPOBAHHBIE M CEPHUMTHIMPOBAHHBIE IOPOABI C PEIMKTOBOI NOPGHPOBOIL
CTPYKTYPOH (MH/I031T), B KOTOPBIX PEJIMKTOBLIE BKPAIUICHHHKH SABIAIOTCS NMPOAYKTAMH H3MEHCHHA 110~
NIEBLIX IITIATOB, BEPOATHO, KATHEBBIX, UTO MPEINIOIAracT HATHHE MTYOHHHBIX TIOpOI B PYAHOM IoJe
Hapsly ¢ BYJTKaHOTeHHBIMH NOPOIAMH.

Pynoemerniaionie nopozsl pyIHOTO 1oJIs Ha MOBEPXHOCTH HHTEHCHBHO OKHCJIEHBI, OpY/IEHE b
M MPONHTAHK! THIPOOKHCIIAMH A&ene3a. B KBapueBo-py/IHBIX MPOKIWIKAX MEAKIY KPHCTALIAMH KBapla
HaCTO HAOITHOIAIOTCH PATHATBHO-TYHHCTEIE ArPeraThl MA/IAXHTA.

B npenenax pyaHoro nosis py/a npeacTaBieHa KakK CYAb(QHIHBIMM, TAK H OKHCICHHBIMH
pasHoBnHoCcTAMH, [lepeiunas cyib(HIHas Pa3HOBHIHOCTE NpeCTARIeHa MPOKHIKOBO-BKpAI-
JICHHBIMH TIHPHT-XaJIbKONMPHTOBLIMH PY/1aMH, KOTOPLIE HA MOBEPXHOCTH PacHpoCTpaHeHsl Ma-
JI0 ¥ TIPEICTABJICHE] PEJIHKTOBBIMH (hOpMaMH.

30Ha OKWCIIEHWA Pa3BUTa HHTCHCHBHO, NMPECTaBIcHa pa3/IHYHBIMH THIAPOOKHCIAMH JKe-
Je3a u mapradua. OHa NpuypOYHBAETCA K [IOKPOBY BTOPHYHEIX KBAPLHUTOB M OTAE/bHBIMH 53bI4-
kamMH niponukaet g0 rayGuusl 100m (Bockecap, ropuzont . 1). Cyns no Hamuumio B pyzaax
BTOPHYHBIX CYIb()HIOB MEIH H HX CTPYKTYPHO-TEKCTYPHBIM B3aHMOOTHOLICHHSM C MEPBHYHBI-
MH MHPHT-XAITEKOMMPHTOBEIMH PY/IaMH, MEXIY 30HAMH OKHCJIEHHS M IIEPBHYHLIX CYTb(HIHBIX
PYi CYLIECTBYeT 30HA BTOPHYHOTO cylb(uanoro oboraimenus, XapakTep H paclpocTpaHeHHe
KOTOPOii TIOKa HE N3Y4CHEl TIOIHOCTHIO.

Ha noBepxHOCTH M Ha riyOuHe opyIeHeHHe NpPEACTaBICHO BKPAlUIEHHOCTBIO, @ TaKkKe
MPOKHIKOBHIHBIMH, THE3/1000Pa3HBIMA BLUICICHHAMH M CKOIUICHHAMH. OCHOBHBIMH PYIHLIMH
MHHEpaTaMH ABIAKTCA XalbKOMHPHT, XAIbKO3HH, MAlaXuT, XPH30KOIA, KYNPHT, KOBELIHH,
OGOpHHT, caMOpoOjHash Me/lb, CAMOPOJHOE 30J10TO, TMIPOOKHCIBI Kene3a, OMplo3a, pelko Te-
HOPHT, 0COBEHHO Ha MOBEPXHOCTH TPEUIHH.

Xanvkonupum HabmogaeTcs B pa3THYHBIX (OPMAX M CTPYKTYPHO-TCKCTYPHBIX B3aMMO-
OTHOLICHUAX C APYTHMH pyaubiMi Munepanamn. HauGonee pacnpocrpanennsivu Gopmamu ero
NPOARICHMS FBIAIOTCSH THE3T000pAZHLIC CKOMIECHNA B NIOPOJE, 10 KOTOPHIM YacTO PaiBHBAIOTCA
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JIMMOHHT COBMECTHO C XaIbKO3HHOM, KOBEJUTHHOM i GopuuToMm. XanbKonHpHT HaGlIoiaeTcs B
BHJIC KCEHOMOP(HBIX 3¢PEH, YACTO B MHTEPCTHIIMAX KPHCTA/IOB KBApLa H ¢ BKIHOYCHHAMH €ro
kpuctauios. Ho nepudepnn 3epna XaJbKonupHTa TIPEHMYLIECTBEHHO 3aTPOHYTHI NPOLECCOM
OKHcIIeHHs, ¢ 0b6pazoBaHHeM KaeMOYHBIX CTPYKTYp JAumonuTa (puc. 3.12, np.3), a B 30He BTO-
puuHoOro cyabuaHoro oboralleHHs - JMMOHHMTA M XaJbKO3MHA HIM KoBe/uTHHA (pue. 3.13,
np.3). XapakTepHs! NPOKHIKOBBIC CTPYKTYPhI 3aMeIleHHs XaabKONMMPHTA THAPOOKHCIAMH Kelle-
3a M BTOPHYHBIMH cynbuaamu mMean (puc. 3.14, np.3). B HeKOTOPBLIX 3epHAX COXPAHEHBI JIHILbL
PEANKTLI XaIbKOTIMPATa pasnvuHbiX hopm 1 pasmepor (puc. 3.15, np.3). B ksapne penko nab-
JMOAAKTCA BKPATVICHHUKH XaJIbKOMMUPHTA, HE 3aTPOHYTBIC NMpOLECCOM OKHCJIICHNS, XOTA B JPYrHX
CITyqasx OH HHTEHCHBHO OKHC/ICH M HOCHT NMPHU3HAKH BIHSHUA BTOPHYHOTO cyabduaHoro obora-
LICHHS.

Bmopuuneie cyavghuos medu npencraplieHbl XanbKo3MHOM, KOBELTHHOM U OOpHHTOM,
KOTOPHIE COBMECTHO C FMIPOOKMCIAMM KeNe3a ¢ Pa3Hol WHTEHCHBHOCTBIO 3aMEIIAIOT XalbKo-
MHPHUT, ¢ 00pa3oBaHNEM Ha HEM KaGMOYHBIX CTPYKTYp mmpHHOIO A0 0.02mMm. MHor/a 3amene-
HHE XQJIBKONMHUPHTA MPOUCXOANT OYEHb HATEHCHBHO, B PE3Y/IbTATE YEro XaIbKOMUPHT B HHX OC-
TaeTcs B BHJC PeMMKTOB (puc. 3.13, mp.3), a HHOrAa €1lle HHTEHCHBHEE C TIOTHBIM TIpeBpallieHHEM
XaTbKOMMPHTA B NHMOHMT M Gopuut. B3aumoorHomieHwe BTOPHYHBIX CYIL(DUIOB MeAH M
XAMLKOMUPUTA CBUACTCNBCTBYET O HANHYMY HA MECTOPOIKIACHUN 30HBI BTOPHUHOIO cyab(hnano-
ro oboranienus, [uid onpeneicHns pasMepoB W rayOnHbI KOTOpoi TpeGyloTes aeTaibHble nccne-
JOBaHNA.

Kynpum BcTpedaeTcs Ha MOBEPXHOCTH B TECHOH accoLMALIMK € XPH3OKOMION U caMopo/-
HOH Mebio. O6pasyeT 3cpHHCThIC MACCHI, FHE3/10BHIHEIC 06pasoBanus. OTMEUEHO NepeceycHHe
BRUICNCHUI KYTIPHTA MPOAKMIKAMHE XPH30KOIUTBL M TH/IPOOKHUCIIOR KeNe3a C OCTAHIaMH MeJIKOI
BKpaIieHHOCTH nupuTa (puc. 3.15-3.16 np.3).

Kynput BMecTe ¢ XpH30K0JL10i pa3BHBaeTCA TAaKkKe 10 TPEUIMHKAM KBapila, MHOT/A B BH-
Ze BeepooOpa3HBIX CTPYKTYP. B mopHcThIX arperatax KyNpHT HHOTAA COAEPHKMT BKIIIOYEHHA ca-
Mopoanoii mean (anmumd Lax-2/1). Tlo KynpaTy MecTamy pa3BHBalOTCS TCHOPHT M JIMMOHUT,
KOTOpPLIE HaCcTO YepedyloTCa H BCTPEYalTCH KaK MepHHpHUecKHe OKANMIICHHA 3epeH KYIpHTa
(ammumdim [ax-2/1, Iax-2/2).

Camopoonas medb Obu1a oTMevena B annumdax 1ax-2/1 n 1]ax-2/2 B Bune paznootpas-
HBIX (opM BeIZIENEHHIT B Macce KYNPHTa MM B CIUIONIHBIX T10JIAX KYTIPUT-MaTaXHToOBON acco-
unarun (puc. 3.16, np.3). Pasmepsl oTaenbHbIX BbLIEJeHMH M ckolulennii gocturatot (.07-
0. 1nmm.

Manaxum Ha TOBEPXHOCTH OTMEYACTCS TOBCEMECTHO. SIBnsieTcsa npeobiafalommmM Me/Tb-
COZICPIANIM MHHEPanomM 3onel okuenenys. [TouTi BCerja TecHo accoOMMpyeT ¢ THAPOOKHCHA-
MH KeJle3a W MapraHiia ¥ ¢ HUMH 00pasyeT HaTeuHsle KoJUloMop(Hble 00pa3oBaHus 1 IIpHMa3-
KH, Pa3BHUBAsich B OCHOBHOM I10 TIOBEPXHOCTAM TpelIMH. B TakMxX ydacTkaX O4YECHB XapakTepHa
TakKe MPOXKHIKOBUIHAA CETh MAllaxHMTa B TMOpOZAE, @ TAKKE PaJANaTbHO-TYYUCTBIC arperarhl B
KBapLEeBO-PY/IHBIX npoxkuiakax (puc. 3.16-3.17, np.3). Ha noBepXxHOCTH MANAXHT ACCOLMHPYET
TAKKE ¢ KYNPUTOM € HYacThIMM BKIIOUCHHAMM CAMOPOIROH Meau. XapakTepHsl BhICICHNUS Ma-
naxuTa ¢ KoutoMopdHO-30HANBHOI cTpyKTYpo# (puc. 3.23, np.3). C raybunoii obmee komu-
YeCTBO MAJIAXMTA YMeHbLIaeTess M Ha rnydounax 30-3 5M OH orMevaeTcs B BH/C OTACHBHBIX He-
OONBLIMX CKOTUICHMI.

Xpuzoxoana (CuSiOs - nH,0). Ormeuaetcs BecbMa cBoeoOpasHbIMH BbIIEJICHUAMH B BUJIE
KOpodeK, HaTeIHbIX 00pa3oBaHMii BMECTE ¢ MMAPOOKHCIAME KeNe3a ronygoBaTo-1eNneHoro nee-
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Ta, B OCHOBHOM Ha TOBEPXHOCTAX TPEIUMH. B 0TAeIbHBIX H370MaxX XpH30Ko/uia Habiofaercs B
BUJE TOHYAHIINX TIpoKUIKOB, MomHOCThI0 0.05-0.1MM MIM THE3IOBHIHBIX CKOIUIEHHWH B
1I0pOJie COBMECTHO C TH/IPOOKHC/IAMH kelle3a. JIOBOJIbHO XapakTepHa TeCHas acCOLMAIINS C KyII-
putoMm (puc. 3.15, np.3). Ilpu 3TOM XpH30KOIIA OTMEYAeTCs 3€PHUCTHIMHU, CHIIBHO TIOPHCTHIMH
arperaTamu.

Camopoodnoe zonomo 6uuio obHapyxeno Ha Llaxkamienckom pynonposiBlieHHH Kak Ha
MTOBEPXHOCTH, TaK U Ha riayonne (cks. 23. rn. 30m). Beulo oT™MeueHO B BHje BKPAIUIEHHHKOB H
NPOKMIKOB B INMOHHTE, B KBaplle H Ha KOHTAaKTe THMOHHTA ¢ kBapueM (puc. 3.19-3.20, np.3).

Paszmepr! BkpanieHnii 3on0ta konebmores B oveHs mmpokux npegenax - ot 0.007 no
0.1-0.12mm. Dopma 3010THHOK pa3zHOOOpa3Has: TIPSIMOYTObHas, TPEYTOIbHAs, MPOKHIKOBHI-
Has U B OCHOBHOM 00yciIOB/IeHa (DOPMaMH ITyCTOT, B KOTOPHIX 30JIOTHHKH OT/iaraince. B pac-
gucTke |1 Ha mHT. 77M llaxKameHcKoro pyaonposBieHus 1o AByM aHoUtigam (anmmmds [lax-
1/1 u Hax-1/2) Geinn oOHapyxeHbl 6 3070THHOK ¢ pasmepamu He Menee 0.015MM u pan Gonee
MEIKHX ToyeuHbIX BoiaeseHuil. Ha ri. 30M ckB. 23 Ha cThIKe TMMOHHTA H KBaplla TAKXKE OTMe-
ueHbl MeNbiaimne 3010THHKR, pasmepavi 0.007vm (anmmade ax-11). Bee 3onominkn sono-
THCTO-XKENITOTO TIBETA, UTO CBHACTENLCTBYET 00 HX BBICOKOI mpobe.

Munepanoro-nerporpadH4eckKnMH HCCICAOBAHUSIME HATHYHE BHANMOTO 30710Ta ObLIO
o0HapyxeHo Takike B pydax Bockecapckoro pyznonpossienus. CiegyeT oTMeTHTb, YTO COIEp-
Janusg 3010Ta ¥ cepebpa B pynax umeroT OosbUIHe KonedaHus M 110 pe3ylabTataM npobupHoro
aHAIM3a Pybl U 1IPOJIYKTOB METAILIYPIrHYECKHX OIBITOB BO BTOPHYHBIX KBapuuTax, oOpa3oBas-
IIAXCS 3@ CHET BYJIKAHOTCHHO-0CAIOYHEIX nopoj, konebmores ot 3.5-16 u no 750r/t, cooTset-
cTBeHHO. IlpHueM, B 3THX MOpoJax HX CPelHee COIep:KaHHe CPABHHTEIBHO BhICOKoe. Bo BTO-
PHYHBIX KBapuuTax, obpa3oBaBUIMXCS Ha 3HIOKOHTATKe WHTPY3HH, COJEPKaHHA 30770Ta M ce-
pedpa He nMeroT OoNbIIMX KoNeDaHHil, a UX cpe/lHee COAeP/KaHHEe OTHOCHTEIbHO HU3KOE H 1oc-
TOSSHHOC.

ITupum BcTpevaeTes pejKo, H TO B BHIIE PEJIMKTOB B JIMMoHuTe (puc. 3.21, mp.3).

Buproza Betpedacten penko v Ouina ofnapyxkena B kanase 21 B BHe rHe31000pa3HBIX
BBIZEJICHMIT IO KpasM KBapleBblx 3epeH (puc. 3.15, 3.22, np.3).

Jlumonum sBnsetcs Haubolice pacmpoOCTpaHeHHBIM MHuHepastoMm B pyaax. O6pasyer na-
TeuHble (POPMBI, IPUMA3KH OT YePHOro {0 KOpHYHEBATO-Oyporo LBeTa, a TAKKe Pa3BHBAETCS 110
MHPHTY B XAILKOTHPHTY, 3aMell[asn UX no neprdiepui 3epeH, 4acTo NPOHNKas B HAX 110 TPENIHH-
KaM. B OTHOCHTENBHO KPYNHBIX IHe3fo00paIHbIX CKOIUISHMSX JIMMOHWTA, B €r0 HeHTPalbHON
YacTH OTMEUAIOTCHs COXPAHEHHEIE PENIHKTHI MHPHTa M Xankkormuputa, OTMEHaloTCs y4acTKH
cBOe0OPA3HBIX PHTMHYECKHX KOIOMOPQHBIX, HHOIJa TIEPHCTHIX, TOHKOMKHIKOBBIX (aHLLIH(
[1ax-9) ofpa3zoBanuii, npe/JcTaBNAOIIKAX OO0 MHOTOKOMIOHEHTHYIO CMECh JIMMOHMTA W Te-
THTa. BMECTE ¢ XaIbKO3MHOM JIMMOHHUT 00pa3yeT KaeMyarblie CTPYKTYPhI 3aMELIeHNs Ha 3epHax
XaIbKOTHPHTA, a TAK/Ke NPOKUIIKOBBIC CTPYKTYpH! B HeM. TpelBaKyY KBapla No4TH BCETa 3a-
NOJHEHB! TPOXKMIKOBOH CeThI0 MMAPOOKHCIIOR JKene3a. B 3epHax JMMOHHTA ObUIH OTMEUEHEI
BKJIIOUEHMS GOPHMTA M CAMOPOAHOTO 30710Ta, B CMIBHO OKHCIEHHRIX pyAax JTHMOHMT TOBCE-
MECTHO aCCOLMMpYeT ¢ MalaxuroM, obpasys HarteuHble 00pasoBaHMs B MPOMEXYTKAX arperatos
MOCIICIHETO.

TIoMMMO TMOBEpXHOCTH, HAIMUYME JIMMOHHTA OBIJIO OTMEUYEHO TAKKE Ha HIDKHHX TOpPH3OHTAX
(ckB. 23 Ha 1. 30M u ckB. 3 Ha 1. 62M). B ckB. 23 on o0pasyeT CIIOImIHBIE arperarbl ¢ OYeHb
MHTEPECHBIMH KOJUIOMOPhHO-30HATBHBIMU CTPYKTYpamu ¢ peruaiiimmu # Mertkumu (0.008mm) octan-
1AMH THpHTA. B cKB. 2 Ha L 62M, I7le PyAa OKHCIICHA YacTHYHO, THMOHHT OTMEYaeTcs B HeOOIbIIHX
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KOJIMYECTBAX B BUJE PEAKHX HENPABHIBHBIX AIPETdTOB M NPOXWIKOBHIHBIX 00pa3oBaHHH 110
CTEHKaM 3ePeH HEPYIHLIX MHHEPAJIOB.

Taxym obpasoM, H3yIEHHBIE HAMH PYZIBI AB/ISHOTCH HHTEHCHBHO OKHC/ICHHBIMH, TIMMOHHTH3HPO-
BAHHBLIMH, MATAXHTH3MPOBAHHBIMH H 3aTPOHYTRIMH NPOIECCAMH BTOPHYHOIO cyNk(HAHOro odoramie-
HUA 30J10TOCO/IEP/KANIMME MEAHBIMY PyJaMH.

3.3.1.2. ®u3nKo-MexannveckHe NapaMeTphbl pyJAHOil Macchl Mopoa
LlaxkapleHCKOTo PyaolposBIeH sl

IIpoBeneHo onpeneneHne GHINKO-MEXaHHYCCKHX IapameTpoB 38 1pod no mrydHeIM
obpasnam u kepHoBoMy maTepuany. Mayuenne ¢u3nko-MexanvdeckHX MapamMeTpoOB MPOBEICHO
Ha KyOHKax pazMepamu 5x5x5cm. Jlns kaxgoro napaMerpa ObLIH H3rOTOBIEHB! 110 5 KyOHKOB,
KOTOpEIE TIOJBEPIIINCE Pa3H4YHBIM HCIBITaHHSIM. B HTOre BEMUCICHBI CpeaHeapu(pMeTHUECKHE
3Ha4yenns: obbemMHas Macca, BOJIOHACKILeHNe U addeKTHBHas nopucTocTs (Tadm. 3.1.).

Ta6mmia 3.1
DH3HKO-MeXaHHYEeCKHE MApaMeTPhl PYIHOH Macchl
1{axXKaileHCKOTO PYAONPOABIICHNN
N/N Fossepe pos Mexro orops Oﬁmcmuqa Lgucca.. Bn.]uuacm:ueﬂue. 3{?‘;?;?;";'::“

n/n p. r/eMm W, % n %

2 3 4 5 3

ITo urrydmem npodam

1 Tfax-1 Pac. 1, uHt. 77M™ 2,65 1,09 3,39
2 1]ax-2 K. 26, uu7. 20-21M 2,52 1,45 3,15
3 Ilax-3 K.l 2,58 0,24 0,62
4 11ax-3! K1 159 0,22 037

5 1lax-4 K. 24, unat. 20-25M 2,20 - -
6 Iax-6 Pac. 1, HHT. 75M 244 1,98 4,83
7 1lax-7 Pac. 1, uur. 73-74m 2,25 2,60 5,85
8 Iax-8 Ckg. 21, pur. 19-20M 2,28 2,75 6,27
9 Llax-9 O6H. 1, konr.ks.10pd. 247 2,65 6,45
10 1lax-10 OFH. |, 3082 oknci. 2,63 2,87 7,54
11 Tax-11 Cka. 23, #HT. 30M 2,60 210 555
12 Tlax-12 Cks. 3, p.7. 23, mHT. 62M 2,62 0,49 1,28
13 Tlax-13 Jlalixa muopuT-nopdupuros 237 3,38 8,01
14 Tax-15 Pac. 7 2,48 2,08 5.16
15 Llax-16 Cks. 26 2,44 2,31 5,64
16 Iax-17 Pac. 1 2.57 1,83 4,70
17 Tlax-17, Pac. | 2.63 0,64 1.68
18 Ilax-18 K. 48 242 1,88 4,55
19 Iax-20 K: 7 2,42 3,10 7,50
20 1ax-20, K.7 2,59 1,13 2,93
21 Ifax-21 Cxs. 21 243 1,90 4,62
Cpenuee 148 1,84 4,51

TTo reonoro-texnonorudecknm npobam TI1-1,2.3, 4

22 TI11/1 Ckpaxuna 26 2,57 0,78 2,00
23 TII/1, Cxpaknna 26 2,58 0,69 1,78
24 TII1/2 CkpaxHHa 26 2,31 1,65 3,81
25 TI1/2, Cxpaxknta 26 2,53 0.82 2,07
26 TIT1/3 Crkpaxnna 26 2,34 1,28 3,00
27 T3, Cxpaxkuna 26 2,33 3,13 7,29
Cpemnee no TI1-1 2,44 1,39 3.33
28 TI12/2 Kaunasa 48 2,43 2,28 5.54
29 TT12/2, Kanaea 48 2,39 1,98 4,55
Cpeanee no TI1-2 241 2,13 5,05
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1 2 3 4 5 6
30 TI13/1 Kanagsa 7 2,32 2,18 5,06
31 TI13/2 Kanasa 7 2,48 1,38 3,42
32 TII3/2, Kanaga 7 2,50 1,10 2,75
33 TII3/3 Kanasa 7 2,52 0,98 2,47
34 TI13/3, Kanasa 7 261 1,41 3,43
Cpenrice TI1-3 2,49 1,41 343
35 TI14/1 200m o1 Kauasbl 7 2,34 2,60 6,08
36 TI4/1, 200Mm ot kanasb 7 2,50 1,13 2,83
37 TI14/2 200m ot xaHasu 7 243 2,00 4,86
3R TI14/2, 200m o1 KaHaBbL 7 242 3,10 7,52
Cpeance TT1-4 2,42 2,21 5,32
Cpeavce 244 1,78 4,28
Cpeanee 10 WTyPHBIM # TEXHOAOTHYMECKHM npolam 2,46 1,81 4,40

3.3.2. Bockecapckoe pyaonposiniienne

Bockecapcknii 30/10TOMe/IHBIH Y4acTOK NMPEICTABIEH PyA0HOCHON 30HOM, KOTOpas nmpoc-
jexkuBaercs 1o npocrupaduio Ha  300-350M, wmpunoi 60-80M w  rnyGusoil pacupoc-
Tpanenus ot 50-60 mo 100-120m. Pyanas 30na yeTko orpaHAuMBaeTCsS XOPOUIO BRIPAKCHHBIMH
TEKTOHMYECKHMH HAPYLIEHHAMH, KOTOPLIC, NO-BHIMMOMY, ABIAIOTCH IOBEPXHOCTHBIM OTpaNe-
HHEM eIMHOro KpynHoro wapymicnusa. Pyznas 3oHa najaer Ha cCBEpPO-BOCTOK noj yrnom 60-
70°. B koHTakTe pyIHOI 30HbI 00HAKAKOTCA THOPHTOBBIE H AMOPHT-NOP(GHPOBbIE JaHKH, a B K-
30KOHTAKTE - HeGOMBIIME BRIXO/B TPAHOANOPHTOBLIX HHTPY3NBOB, OpyaeHeHHe npuypounBa-
ercsi K BTOPHYHBIM KBAPLIUTAM CEepHLMTOBOM (aunn, o6pa3yloniuMes 3a cHeT BYJIKAHOICHHBIX 1
BYJIKAHOFCHHO-0CAIOMHBIX 1opoj cpeaneii roprl (6ar). [Nocnexnne B nekavem 6oky pyanoit 3o-
Hbl [PE/ICTARISHHl KAK CBEKHUMH [UIOTHBIMU PA3HOCTAMM, TAK ¥ THAPOTEPMAIBHO M3MEHEHHLI-
MH, MECTaMH JTHMOHHTHINPOBAHHLIMH, MANaXMTH3HPOBAHHBIMH, YMEPEHHO OKBAPIIOBAHHBIMM
nopoaamu (puc. 3.24-3.29, np.4).

BuyTpennee cTpoeHHe pyHOH 30HBI CIOKHOE H MO3aHYHOE, CO CIUIOIIHBIM MOBCEMECT-
HBIM pa3BATHEM opyieHeHns . O 9TOM CBHACTE/ILCTBYIOT CXEMBI IPOCTPAHCTBEHHOIO paciipeie-
NeHHs 30J10Ta U MEIN Ha TIOBEPXHOCTH H Ha rop. 740M (rop. wronshu) (puc. 3.26-3.29, np. 4).
OTmeTn™, uto ¢ TIyOMHOI coxpaHseTcs OJHOPOJHOCTh M MUHEpanu3aimsa ¢ oOpa3oBaHHeM
"cTpykTyphl onanbieBanns”, Ha noBepXHOCTH, Kak 1 Ha riybokux ropusonTax, (740M) KOHTYpEI
pacnpezie/ieHns 30J10Ta H MeJIH COBIIAAIOT, YTO NPEANonaraeT NocTOSHCTBO KauecTa Pyt M To-
BapHO# IPOIYKIHH.

Cuenyer OTMETHTB, HTO CYJTh(HIAHBIE KHIBI H BKPAIUICHHOE OPY/ICHEHHE B OCHOBHOM
NPHYPOUMBAIOTCS K MHTEHCHBHO TPEIHHOBATBIM 30HAM W Y4acTKaM, a 0COGEHHO K MX y3llaM.
MakcuMalbHble HANPABICHUS TPEUIHHOBATOCTH COBMANAIOT ¢ MPOCTHPAHHEM PYAHOH 30HbI U
nMetor C-C3 npoctupanue. Baxknoe 3HaYeHHE HMEIOT Takke CyOIUMPOTHBIE TPEUIHHHBIE 30HBI,
KOTOPBIE CO3/1al0T NJIOTHYIO CeTh M OIIAroNnpHATHLEIC YCI0BHS JUIs 00Gpa3oBatus MPOKHIKOBOTO H
IPOKIIKOBO-BKPATUIEHHOTO opyaeHerus (puc. 3.30-3.31, up. 4).

OcHoBHas YacTh THAPOTEPMANLHO WIMEHENHbIX Nopoa Bockecapckoro yuactxa npej-
CTAaBJIEHA BTOPHYHBIMH KBAPLMTAMH, KOTOPbIE JIETKO OT/IMHAKTCA OT CBEKUX [OPOJ HHTEHCHB-
HBIM OJKEJIC3HCHMEM M KPAaCHOBATO-KEITHIM OTTEHKOM, SIBJIAIOLIAMCS PE3yIbTaTOM MX MpOnH-
TAHHOCTH ruupookncnamn JKejesa. DTH METACOMATHTBI yHacTka SBJIAKTCA pe3yibTaTOM H3MeE-
HEHHs aHIE3NTOB, a TAKKE PHOMAIMTOB M JaiMToB. JInsg HUX XapakTepHa peauKkToBas nopdupo-
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Bas CTPYKTypa. Menxse nopgupoBLie BIIIOUESHHUS HPESCTARICHB! KBAapIeM ¥ OYeHb 9acTo Xa-
PaKTEPH3YIOTCS PACTIIABIEHHBIMHA CTPYKTYPaMH.

B 30He opyzneHeHns aHIE3NTHl NPEBPALIEHb]l B TIPOMUIHTHl XJIOPHT-2IHA0TOBOH (Qarmu.
TTpOnMIMTEL COCTOAT M3 XJIOPHTA, HMUI0TA, PEINKTOB MIArHOKIa3a, a Takke HOBOODpa30BaHHO-
ro aneOura. [IpH KHCIOTHOM BHIIIEIAYUBAHUH TTYTEM METACOMATO3a MPOIHIHTOB 00pasylTes
KBapll ¥ cepuunT. PHoganmToBsie nopdupsl yyacTka naMeHeHs! ¢1abo.31eck COXpaHeHE! BKITIO-
ueHHs KBapig, amudona, IarHoknasa, XJo0paroB. MenkolepHHcTas OCHOBHas Macca HHTEH-
CHBHO OKBAPLIOBAHA H XapaKTepH3yeTcs rpanobacToBOi cTpyKkTypoii. Mex3epHOBOE pocTpaH-
CTBO KBapIia 3aMoJHEHO PYAHBIMH MHHEPATaMH.

B npesienax BockecapcKoro yuyacTka YCTAHOBIEHEI TakKe MHTEHCHBHO HW3MCHCHHBIC
3MMI0TH3HPOBAHHEIE, KapOOHATH3HPOBAHHBIC, CEPHIIHTH3IHPOBAHHLIC MOPOIB! - JHIO3HUTEI, B
KOTOPBIX PETHKTOBEIC BKPATUICHHHKH ABIAIOTCA TPOJYKTAMH KAJIMEBHIX IOJEBBIX ILUTIATOB, 4TO
CBHM/IETE/ILCTBYET, BEPOATHO, 0 HAJIMYMH HA TIYOHHE MHTPY3URA.

B npenenax Bockecapckoro ydacTka 30HE! OKBAPLOBAHMA H CCPHIMTH3ANMA XapaKTepH-
3VIOTCS WHTCHCMBHOMN kapOonaTusammeit ¢ 0OpazoBaHHeM MHOTOUHCISHHBIX KApPOOHATHHIX Npo-
#xuwikos., OObiaHo kKapOOHATH HE XapaKTepHbl U BTOPMYHBIX KBapIWTOB M WX PASBHTHE Ha
Bockecapckom yudacTke, BEposTHO, 0OYCNOBIEHO BLICOKOH AKTHBHOCTBIO YTJIEKWCTOTHL TIPH
rocTMarMaTHyeckux rpoueccax. KapboHaThl ABIMIOTCA ONHHMH W3 OCHOBHEIX MUHEPAJIoOB Depe-
3UTOB, C KOTOPAIMH CBA3aHO 30JJOTOHOCHOE OpPYIEHEHHE.

Mopdorenernueckne 0coOEHHOCTH 30HB! OPYAEHEHHS yCTAHABIHBAKTCA HA OCHOBAHMH
Pe3yAbTATOR TMOBEPXHOCTHRIX TOPHBIX BHLIPAabOTOK M CepPHH CKBaKWH KONOHKOBOTO OypeHHA,
NpOIEHHBIX HA BOCTOYHOM (hianre yyactka, OOpaboTka MaTepHalloB 1I0Ka3biBaeT, 4TO Ha TIIy-
OnHy (Ha TMPOIOALHOM paspese) 30HA OPYICHEHHs MMEET JIHH30BHAHYIO (opMy, MpHUYEM Ha
HOTO-BOCTOKE MOILHOCTH 30HBI cocrabiser 50-60M, a Ha ceBepo-3analie Pe3Ko yBEIHYHBAETCH,
ngocturas 120-130m. Peskoe u3aMeHeHHE MOLIHOCTH NPOMCXOJHT B paloHe ckBaxkudH BM-3 u
BM-8. uto, 10 Bceil BepoaTHOCTH, 00YCJIOBICHO HAJIMYHEM I0IIePeYHOiT TeKTOHHIECKO i 30HEL
TMogonisa pynHOii 30HEL (PHKCHPYETCA TPaHHIEH 30HBI BTOPHYHOTO CYIbQHIHOTO 0DOTaIIeHNA H
cynsGuaHx pyn. Pyauas 3osa Ha nitane MopdiollorHHecKu npeacTarIeHa Tonocoil cerepo-3a-
MAHOTO MPOCTHPaHNA, MPH mupune 65M, U B NEPBOM NPHOTMKEHNY OCTaBNSeT BricHaTICHHC
BRITAHYTOH LITAHWHBL, €AMHOE TENO HA CEBEpPe PAciiajlaeTcs Ha WTO-BOCTOKE Ha jBa pyKasa (3a-
TIaZnHLIA ¥ BOCTO4HBIH).

C renernyeckoll TOYKH 3pEHUA B 30HE OpPYLEHEHHA OTYET/IHBO BBIAENAIOTCA 30HA OKHC-
JIeHVs, 30Ha BTOPHYHOTO CyIb(HIHOTO 0bOTalleHus, CMEIIaHHble W TIepPBHYHBIE CyIb()HIHBIE
pyabl. 30Ha OKHCIICHHA HMEeT IOBCEMECTHOE PACTIPOCTPAHEHHE, TPH MOIHOCTH B cpelHeM 37M,
M XapakTepusyercs HaJINUMEM rHIPOOKHCIIOB JKele3a, MalaxuTa, caMopoIHOro 30710Ta, cepebpa
H MEIH, MecTaMH CKOIUIEHHAMH I'eMaTHTa H MATHETHTa ¢ OYeHh XapakTepHoil Opexunesoii
CTpyKTYpoil. B 0oTAenpHEIX MepecedyeHHAX HaOMOIAIOTCH CIUIOITHEIE OPeKYMPOBAHHBIE JTHH3EI
marHeTHra u remarara (puc. 3.32, np. 4).

ITon 30HOH OKHCIEHHS pacroiaraercs 30Ha BTOPHYHOIO Cyib(HaHOro oborameHHs
04€HB CI0KHOTO cTpoeHHs H Mopdonorun (puc. 3.33, np. 4). Yacto obpriBaeTes, a Ha ceBepo-
3amajic BEIPAKCHA JABYMS CYIEPTCHHBIMH APYCAMM, OrPAHHYEHHBIMH CMEIIaHHO-CYAb(HIHLIMA
pynamu. XapakTepHsliil ABYXbAPYCHBIN cynepreH HaMu HabmoaeTcs Takke Ha TeEXyTCKOM MeJi-
HO-TIOPQUPOBOM MECTOPOAKICHHH. 30HA BTOPHHMHOTO CyMbduaHoro oforameHus npencTasicHa
BTOPHYHBIME CyNbQUAAMH MW B BHJc OOpHUTA, KOBCINMAA U XaNbKO3WHA, PeANKTAMHI Xallb-
KONHMPHTA, & TAKKe CAMOPOJIHBIM 30N0TOM ¥ cepefpom. MoOMHOCTS 30HbBI CyTieprenesa b cpeji-
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HeM cocTasnferT 17M, OIHAKO HAa OTAEJNbHBIX Y4YacTKaX HadII0/IAlOTCA TEPEXKHMBI U Pa3/lyBElL
JIByxbapycHBIN CynepreH NpeicTaBieH ABYMA NMapajUleNbHbIMA BETBAMH MOIIHOCTBIO Mo 20M
(puc. 3.26-3.28, ip. 4).

3082 NePBUYHLIX CYIBGHAHLIX py] 3ayeraeT Noj pyAOHOCHOI 30H0i ¥ XapakTepu3yercs
HU3KHMH COIEPKaHHAMH CyIbduI0B - MUpHTa 1 XanskonupHta. [IpucyTcTByeT Takke camopo-
Hoe 3051070 (puc. 3.34-3.36, np. 4). . ITo 1aHHEIM cKB. 5 ¥ 8, Ha 10r0-BOCTOKE Yy4acTKa, re cKB. 8
HE I10/ICEKJIA 30HY BTOPHYHOTO cynbduanoro oboranenns, Huke dToit 3oukl Ha 35-40M, B 30HE
MEPBUYHBIX CYTB(HIHLIX PY/I OKOHTYPHBAETCA 3070TOMeIHas MHHepanm3aims. Bepxnwe 10-
20w cynpHAHBIX PYA XAPAKTEPHIYIOTCH HATHIHEM MACCHBHBIX MHPHTOBBIX MPOKUIKOB, CPEIH
KOTOPLIX OKORTYPHBAIOTCA YYaCTKH 30J10TOMEIHOH MHHEPAIH3AIMN ¢ KHILHEIM THIIOM MEIHO~
KOJIMEJAHHOTO (B OCHOBHOM KO/IYE/IaHHOTO) OpYAECHEHHS.

Cuntaem HyKHBIM OTMETHTB, YTO MOpdOreHeTHYeCKHE 0COOCHHOCTH PyAHOH 30HbI Boc-
KECApCKOro yJacrtka TpCaonpeac/icHbl HE TOIBKO MOCTMArMaTHYCCKUMHU THIPOTCPMANTbHBIMH
MPOILECCAMH, HO M HAMOKEHHEIMH HA HHX THAPOr€HHBIMH TPOLIECCAMHA, KOTOPEIE, B MPHHIIATIE,
cnocobcTBOBAMH (HOPMHPOBAHMID MHOTOSPYCHOH 30HBI OPYACHCHHS B Mpejesax MoKpoBa BTO-
PHYHBIX KBAPLHTOB.

MopdoctpykTypHbie n MopdoreHeTHueckine ocobeHHoCTH PYAHOIT 30HbI Bockecapekoro
YYacTKa IBHO CBHJIETENLCTBYIOT O TOM, MTO OpY/ACHCHHE ABIACTCSA XapAKTCPHBIM IpeACTaRUTE-
nieM FHAPOOKHCHO-3010TOMEAHO dopmanun [OCG.

ITo nmpoekTy IOMCKOBO-pa3BEMOHHBIX PadOT IpeaycMaTpPHBAJICH ONpeleIeHHbIH 00beM
OypoBBIX H TOpHBIX paloT ¢ IENBI0 MOAcYeTa 3amacos ydacTka Bockecap nmo kareropun C2.
IlpoexkTom mpexycmaTpusanachk npoxeaka 4-x ckpaxus, obmeil rinybunoit 520 n.m noa yrnom
55°, kpoMe OJIHOH CKBaKMHBI, KOTOpas Jo/ukHa Obuia OwITh 3anana non yraom 75°. Ilenksio npo-
XOJIKM 3THX CKBKHH ABJISUIOCH 110/ICEYEHHE OpyaeHenoil 30uk Ha raybunax 30-50M ot noeepx-
HocTH. CKBaXKHHBI PacTionaraiich Ha BOCTOMHOM (piaHTe yuacTKa M 3a/1aBaliich HABCTPEUY pyi-
HOI1 30He, KoTopas najaet Ha B-CB nog yrinom 65-70°.

[TorepxHOCTHBIC TOPHBIC BBIPAOOTKH NMPOEKTHPOBAINCH C LIENBI0 BCKPHLITHS KOHTaKTOB
30HBI OPYACHEHHS, JaeHBIX, KIIBHLIX H HHTPY3HBHLIX 00pazoBanHuil, a TaKkKe ¢ UeIbl0 OlOHC-
KOBaHus 3anajHoro ¢iaxra yyacrka.

dakTiuecku npoiigeno 8 6ypoBeIx ckBaxkuH obnmm obbemom 1014 .M moa yriom 65-
76° m nuametpom T76MM. OOBIMHO UIA 30J0TOPYAHLIX OOBEKTOB PEKOMEHIYETCS AHAMETP
>96mm. CkBazkiHa 2 HE JIOCTHIIIA IPOEKTHOH IiTyOMHEL, 4TO HE J8eT BO3MOKHOCTH OKOHTYPHTE
NEPBLI APYC 30HBI BTOPUYHOTO cyIh(uaHOro odoramenns. K coxkaneHHIO, MPoXo/iKa AOMOIHH-
TeIbHOTO 00BbeMa CKBaKITH OCYUIECTBISLIACE D€3 yueTa MHHEpaloro-NeTporpadHIeckux H aHa-
JIATHYECKNX JaHHBIX YeThIpeX NMPOEKTHRIX CKBaXWH, H NOITOMY WX 3((eKTHBHOCTL HU3Kas
(puc. 3.28-3.29, np.4).

PesyneTatsl ompoGoBaHus MOBEPXHOCTHBIX TOPHBIX BRIPA0OTOK HEYTEIHTEMbHbIE.

HecmoTpst Ha oTMedeHHbIE OTKJIOHEHHA OT NPOEKTa, Pe3ybTaThl MOHCKOBO-OUEHOYHBIX
paboT 3a 2006r BHOCAT CYIIECTBEHHBIE JIOTIONHEHHS MO MOp(oreHeTHUECKHM M MOpdocTpyk-
TYPHBIM OCOOEHHOCTAM PYAHOIH 30HBI, YTO JaeT BO3MOKHOCTL B 3HAYHTEABHOIl CTEMEHH CKOp-
PEeKTHPOBATE HAIM B3I/l KAK HA TPOTHO3HBIE PECYPCHI 30J10TOMEIHOIO OpYAEHCHMs, TaK M
Ha BHYTPeHHEE CTPOEHHE H BEILeCTBCHHBIH COCTAB 30HBI OpY/ICHEHH.
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3.3.2.1. BemecTBenHblii cocTaB pya u nopoa Bockecapckoro
py/AonposiBJIeHHN

BhlmenenHbe 30HLE MHHEpaIH3alHH CYIIECTBEHHO OTIHYAOTCS APYT OT Apyra Kak rer-
porpadHyecKHM cOCTaBOM 0PO, PYAHON MUHEPAIOTHel, Tak H GpH3HKO-MeXaHHYECKUMH Napa-
METpaM, 4T0 JleNideT BOIMOMKHEIM CO3anue nerporpadudeckoii, MUHEpareHHOR u tetpodusu-
YEecKOoi MOaeneH 301bl opyAcHenys. 30Ha OKMCICHNS TIPH MOIIHOCTH B cpenneM 37M XapakTe-
pH3yeTCs HAJIMIHEM THAPOOKHCIIOB JKEJIE3a M MapraHila, MaJaxmTa, a3ypHTa, CaMOpOIHOro (BH-
IMMOTO H AWCTIEPCHOTO) 30710Ta, cepedpa H MeaH, MECTaMH CKOTLUIEHHAMH TeMaTHTa H MarHeTH-
Ta ¢ OYEHb XapakTepHoi OpekuHeBoll cTPyKTYpoil. B oTnenbHbIX 1epeceuenmnax Habmoparorcs
CIUIONIHEIE OPEeKYUPOBAHHEIC JIMH3BI MATHETHTA H TEMAaTHTA. 3/1ech HHTEHCHBHO Pa3BHTHI ITH/I0-
TH3alMA M XJIOPHTH3aOus. JTO, TO-BHAMMOMY, KOPHEBBIE YacTH 30HBI HH()MIbTPALMOHHOIO
OpYZICHEHHAA.

C yueToM pe3syJIbTATOB HCCIIELOBAHMI KepHA OYPOBBIX CKBAXHH M HA3¢MHBIX TOPHBIX
BEIPabOTOK YCTaHOBJICHO, YTO PYA0HOCHAS 30HA MokeT ObIThH orpaHWyeHa mmHHOH 250M BMecTO
panee npuauMaemoii 350m. KpoMe Toro, ycTaHOBJIEHA HEOQHOPOAHOCTE KAK CAMON 30HKI OpYy/le-
HeHHA, TAaK W COCTARMSAIOLUIMX €€ 30H MUHEpanu3auMK, U4TQ [AaeT HaM OCHOBAHWE MPH pacdeTe
IIPOTHO3HBIX PECYPCOB MCTIONbB30BaTh KoodduimenT pyronocnocts ot 0,65 go 0,75, Yunrsisas
CTAHIO HCCIENOBaHMil, CYMTAEM LieJIeco00pasHbIM UCIIONIB30BaTh HIKHHH OPOr Ko3QHLIHCH-
Ta.

ITporHosnsie pecypebl Bockecapckoro yuacTka ¢ y4eToM Pe3ylbTaTOB CKBAKHH KOJIOH-
KOBOTO Gypeuux COCTABNAKOT (/71 PYAOHOCHO#H 30HBI AMHON 250M, umpuHoit 65M, rnyGuHOM
60M, nipu 00beMHOM Bece 2,75T/M3 1 koaddmuente pynosocHocty 0,65): pyna -1,6Muu.T, 30710~
TO - 1,6T. Meas - 9,65THIC.T, IpH cpefiHeM coaepkanin 30n0Ta 11/T 1 Mmean 0.65%.

Cpenfe colepKaHuA TOJIC3HBIX KOMIIOHEHTOB TIPHUHATHI 110 JIAHHBIM MOBEPXHOCTHBIX
rOpHLIX BeIpabOTOK, NPOHIACHHBIX 32 BECh NMEPHOJ M3yHIeHHs 00BeKTa.

Taxum obpasoM, B npesenax Bockecapckoro yqacTka OTYETIMBO HPOCIEKUBACTCS Bep-
TUKATHHAA 30HATBHOCTL OPY/ICHEHUs, KOTOPas BRIPAXKEHA B BUE TPEXCNOHHOI Moaenu MuHepa-
JI00PA3OBAHMA: B 30HE OKWCHCHNA - TMIIEPreHHbIe Py/ibl; B 30HE BTOPHMHOTO cynbbuaaoro o6o-
ramienus - cyrneprenHsle pyisl, a B Cyab(HIHON 30HE - NepBHYHBIE THIOrEHHBIE pyabl. YacTo
BCTPEYAlTCs CMelIaHHbie pyjbl. OpyleHeHHe HPEACTABIEHO IITOKBEPKOBBIM IIPOXKHIKOBO-
BKPATUIEHHBIM THITOM, TIPH HAJTHYMH OTAENLHEIX MAJOMOIIHBIX BHIAEPKEHHBIX KHI C KBApIL-
cyabHIHOH cepALeBHHOA, KOTOPbIE PAHEE PACCMATPHBAIIMCH KAK CAMOCTOSTE/bHbIE 00BEKTHI
pazseaku. C BOCTOKA OpyJeHEHWE OrpaHuduBactes Opekuncroit malikoi. Bockecapekuii ydac-
TOK ABISETCA XAPAKTEPHLIM IPHMEPOM KEJIE30THAPOOKACHOI Mero3010To# dopmanun I0CG.

YcTaHOBIEHBI Cephe3Hble PACXOXKICHHS MEXIY MUHEPATOrHYECKHMH H aHATHTHYCCKAMH
JaHHBIMA 110 Au 1 Cu, Tak Kak MHKPOCKOITHYECKHMH HCC/IEI0BAHHAMH OIHCAHB! H coTorpadu-
POBaHbl MMHEPAIIBI MEIH Kak B CYTb(HIHBIX pyIax, TaK W B 30HC BTOPHYHOTO CYNBGHIHOTO
oforamenus. OIHAKO AHATUTHYECKMMH HCCACAOBAHHAMK COMEPAAHUE MEIM B ITHX 30HAX MU-
nepanoobpajosanns haxTiueckn we ofmapyxesio. JIocTOREpHOCT, MHHEPANOTWYECKOW Auar-
HOCTHKH COMHEHHil He BbI3bIBaeT. KpoMe TOro, aHalorHiHOe HeCOOTBETCTBHE YCTAHOBIEHO TAK-
’Ke 110 30710Ty, HATHYHE KOTOPOro B THIEPreHHBIX pylax (Takke B 30HE cynepreHesa W THIore-
HE3a) YCTAHOBIIEHO HE TOJIBKO MHHEPAIOTHEH, HO M IIOATBEPKAAETCS META/LIYPrHYeCKHMH OIbI-
TaMH ¢ MOTYYCHHEM KOPOJIBKOB 30J10TO-CepeOpsSHOrO CIIaBa H 301074,

N3yuenve norepxHocTH yyacTka Bockecap NpoROANIOCE HA OCHOBAHWH Pe3yNbTaTOB H3Y-
YEHHS NPO3PauHbIX ¥ TIONMPOBAHHBIX NIM(OB, a TaKkkKe Makpockonuueckn. HecMoTps Ha xaxy-
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HIYIOCS OIHOPOJHOCTh KBAPLHMTOB, CPEIH HHX BBIIEISIOTCH OTAE/IbHbEIE PA3HOBHIHOCTH: MOHO-
KBapIMT, CEPHIMTOBBI KBAPLMT 110 PHOJIMTAM, CEPHIMTOBBIH KBAPLHT 110 MPOIHUIMIH3HPOBaH-
HbIM @HZIE3MTaM, CEPULIMTOBBIH KBAPIMT MO IUIATHOAHAE3UTAM, HIPOMHIAT XJIOPHT-ITTHI0TOBO
(arpu 1Mo anae3NTaM M UX MepexoaHbIe PasHOCTH,

Bameratonise nopoasl Ha BepXHHMX IOPH30HTaX HHTEHCHBHO H3MEHEHHBIE, BbIBETpEIIble,
OKese3HeHHbIe. kKapOoHaTH3HpoBaHHBIE. B 0CHOBHOM OHN mpecTaBieHbl “000XpeHHBIM” ceph-
LMTOBBIM KBApUUTOM 0YeHb MEIKO3EPHUCTHIM M TOHKOHUELIYHYaThbIM, MECTaMH C PENMKTOBOI
MOpQUPOBOI CTPYKTYPOH IO MIArHOAaHAE3UTaM H CO 3HAYHTETHHBIM KOTHYECTBOM PEIHKTOBBIX
MuHepaios nponuauToB. ConepikaHHe CEPHIIHTa B HeM npuMepHO A0 15%. ToHkHe n3omeTpHi-
HBIe rpaHobNIaCTOBBIE 3€PHA KBApIia COCTABIIAIOT OCHOBHYIO Maccy. TOHKOUeITyH4aThIi cepuinT
oGpasyer arperaTHble nceBToMOphO3bl M0 (EHOKPHCTALIAM [UIArHOK/IA3a HCXOJHOTO PHOIHTA
wm projanuta. HekoTopele BKpamieHHHKH TIarnoksiaza “oxpamieHsl” B jKenTo-Oyphie LBETa
BTOPHYHBIX THAPOOKHCHIOB skene3a. CepHIMT pacripeneneH Kpaiine nepasHomepno. O6pasyer
CKOTUICHMS] B HEKOTODPBIX YMacTKax MOpO/ibl M arperaTHbie MceBoMoOp(o3sl MO IJlarHoKiIasam,
OnHako BKpanieHHHUKH MIArinok1a3a 00bIMHO 3aMELICHE! HETIOTHOCTRI0. 3HAYHTEBHBIC YUaCTKH
TIOPO/bI IIPEACTABICHBl HCKIIOYHTEILHO KBAPHEPBIMH 3¢pHAMH. B OCHOBHYIO Maccy OTpY#KeEHbI
orTaBlieHHbIe (PEHOKPHCTAIIBI KBApIa, KOTOPBIC HecyT B ceGe MesKie BKIIOYeHH MarHEeTHTa 1
THIPOOKHCIIOB JKelle3a,

Crpyktypa nopoan nopduposas. CTpykTypa OCHOBHOH Macchl MHKpOTpaHoOacToBas,
Jenugobnacrosad. TekcTypa nonocuaras, OpeKuneBHIHAs.

B GonbumncTBE pyaHbIe MHHEPATBI OKHCNeHbl. MuHepanbHblii cocTas: kBapi a0 75%. ce-
puuut g0 15%, xnoput oo 11%, pyausie mubepais: 1o 10% (nepBHYHbIE H BTOPUYHBIE).

MOHOKBapIIUT COCTOMT MPEHMYIICCTBEHHO M3 H30METPHIHEBIX 3epeH kBapia. HebGombmas
KBApIIEBBIX 3€PEH MMEET HEeIPABHIbHBIE OUEPTaHHs W YIHHEHHbIe (hOpMBI. JL/Isl CTPYKTYPBI MO-
HOKBapIHTa XapakTepHbl MHOTOMHCIIEHHBIE JKMIIKH BTOPHYHBIX OKHMCIIOB Kelesa.

TlepemenieHHplE THAPOOKUCIbI KENE3A 3ATOIHIIOT OYEHb Y3KHE LIPOMEXKYTKH KBapLeBbIX
sepen. CosmaeTcs BnedaTtieHHe, YTO KBapIEBHIC 3¢pHA CBA3AHBI 1[EMEHTOM M3 T'MIPOOKHCIIOB
Keresa. TOHKHE KMIKH NepeceKaloTes Apyr ¢ Apyrom, oOpa3yloT Kak Obl peleTky, B MHKPOIIO-
pax KUTOpOl‘j[ pacnojiararoTcs KBapleBbIC 3¢pHa. HCKOTOPHE Y4acTKM MOHOKBapuuTa ColcpiKar
CIUIOIIHBIC MACChl T'MIPOOKHCIIOB XKEJIE3d U MapraHua.

Crpykrypa rpanoGnacropas. TekcTypa pemeruaTas, 00ycroBiaeHHAs MepPECEKAIOMUMCAH
TOHKUMH KHIKAMH MEPEMELLEHHBIX THIPOOKICIOB elie3a. bpekunpoBaHHble KBAPLUTHI COLEP-
KaT 0OMIILHYI0 MUHEPAIM3AIMIO TTUPHTA, XaIbKOIHPHTA, MAarHETHTa U Maccy Oe3pylIHBIX KBap-
LeBBIX H KapOOHATHBIX IPOXKHIKOB, MECTAMH Topoja OYKBaIBHO TIPOTTMTAHA OKHCIIAMH M THI-
pookucnaMu xkenesa (puc. 3.36, np.4).

Otmeuarorest 0Opa3sisl OypoBaTO-KOPHYHEBOH OKPACKH C SIPKO-XKENTHIMH BKparjeHHHKa-
MH H NPOKWIKAMH JIMMOHHTA H ¢ TOJyOOBaTO-3¢/ICHBIMM TIPOJKHIKAMM M HaJleTaMH HICPreH-
HBIX MHHEPATOB MEIH.

JTumonumet 0UeHb pa3HOOOPA3HEL: OTMECUAIOTCS UX KOPKH, HAJICThI, BRITIOJIHEHHE TTYCTOT H
TPCIUMH, CIUIOMHBIC CKOTIJICHHA, PACCCAHHBIC BbIJICJICHHUA B NMOPOIE, PBIXJIBIC OXPbl H AEHIAPHUTEI.
JIMMOHHTSBI Pa3/efgl0TCA HA IBA THNA: TUMOHMTEL OTIOXEHHS - TIEPEHECCHHBIC H OTJIOKCHHBIC
BJIATIH OT MECTa CBOEro oOpa3oBaHMs W JHMOHMTHI 3aMemieHHs, 06pa3oBaBnIMecs W OTIOKHB-
myecs TYT ke Ha mecTe. [IpeobnajaoliMMy Ha MOBEPXHOCTH SBISAIOTCSH OKPalIMBAOLINE, TIPO-
MHUTHIBAKOLLHME W ACHAPUTOBHANBIC THMOHMTBI, IPUYPOHCHHBIC K MJIOCKOCTH TPEIUMH U CTEHKaM
nycToT B mopoje. OTMeuaioTes Takke ICeBIoMopdo3bl THMOHHTA 10 HPHTY B cocTas mHMo-
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HHUTA BXOAWT TPYNTIA MAHEPAJIOB W3 YHC/ia BOAHBIX OKMCIIOB JKeJie3a: JeTHT, THAPOTeTHT, THIPO-
TEMATHT, TEeNHAOKPOKAT TOYHOE OTIHCANNe KaKAOrO WieHa >Tol rpyminbl NPUBECTH TPY/HO, TaK
KaK OHU BCE CBA3AHDI B3AUMONEPEXOAAMHM ¥ FaCTO 00Pa3yIOT CMECH 3THX MHHEPANoB.

OTMeHaIoTes CIONIHEIE O MHMOHUTA ¢ OCTAHIIAMM KPUCTANIOR Nupuma U ¢ THE3No-
BUIHBIMM CKOIUICHUAMI Maraxuma, OKaliMISIONEe BKPAICHUA xarbkonupuma. Mectamu nu-
MOHHT W ManaxuT 00pa3yioT CTINOMIHEIE HATEYHLIE arperathl ¢ KOHUSHTPHUECKH- 30HANLHOI,
xoinoMopdHoi  cTpyKTYpOii. JIOBONIBHO HaCTO OTMEYAETCA OCTATOUHBIH XabKOMHPHT, PasMe-
PEI 3epeH KOTOPOro KonebnsatoTes ot Menbuaimx a0 1.0mm (puc. 3.33, np.4).

3on0mo TpeACTaB/IcHO TOHKHMH (HUTEBHAHBIMH) YePBEBHIAHBIMH 00pAa30BaHHAMH, pacro-
JIOKEHHBIMH B POMEKYTKaX KOUTOMOP(HEIX 30H THMOHUTaA. PasMepnl 30notuH 10 0.02MmMm.

Habsrozai0Tes pekie, HO CPAaBHHTENBHO KPYITHBIC KPHCTAIIEL MAZHemMuma u zemMamumad,
noyTH HauoMopdgHoro rabutyca. MarseTuT cnabo mMapmumusuposan, ¢ 06pa3oBaHHEM KaeM4a-
THIX W PeIeTYaThIX CTPYKTYP 3amenicHns. Ha (oHe KpYIHBIX KpHCTANIOB MarHeTHTa H reMaTH-
Ta 0TMEYEHAa TAKKe X MEIKO3CPHUCTAA BKPAlJIeHHOCTh.

Cynbghudsl NpeACTABICHB OCTAHLAMH NUPUMA W XAAbKONUPUMAa OT 3aMELIEHHA TUMOHH-
ToM. [IHpHTEI 10BOJEHO KPYIHEIE, 10 3 MM B KBAPIEBBIX MPOKHIIKAX, HHOT/Ia OKPYKEHHBIC Ope-
OJIOM TH/IPOOKHCIIOB kejle3a. MecTaMH BBUIEIAIOTCA KPYNHEIC KPHCTAMIbI cemuma, TPEencTaB-
JICHHOTO JIBYXKOMIIOHEHTHOH cMechio. (PopMa KPHCTA/UIOB IeTHTa B OCHOBHOM KyOHuecKas —
3T0 nceBaoMopdo3bl o muputy. HHOrIa 0TMEYaloTcs arperaTbl THAPOOKHCIIOB JKeJle3a BechMa
HENpPABIILHOH (hOPMBI, 4AaCTO CHILHO TPELIHHOBAThIE,

Odenk peIkO B BHIE PAaCCESHHOM CHIMH OTMEYEHL! KPHCTAUTMKH THPHTA H e/JHHYHLIE 3ep-
HA XAJTLKOITHPHTA.

3.3.2.2. ®u3nKo-MexanHuecKHe HAPAMETPOR PYI H HOPOJ
Bockecapekoro yuacTka

Msydenne (pu3nKo-MeXaHHYECKHX ITapaMeTpoB NPOBeaeHO no npobam, 0ToOpaHHRIM H3
KepHA 8 CKBAYKHH, @ TAK)KE W3 IIOBEPXHOCTHEIX FOPHBIX BIPAbOTOK.
W3 kaxk0it mpodel oToupasock no 5 obpasnor. Mayuenwmo noaseprimcet 125 npod.
Onpeyessuincs cliedyomue GH3HKO-MeXaHNYeCKHe MapaMeTphl.
1. Cpeansin mnoTHocTE (00BLEMHAs Macca-p), onpeensnachk cnocobom ruiapocTaTt-
4ECKOTO B3BEIIHBAHMA H NapaHHMPOBAHHEM 00pa3sIoB.
n, , rae

(m, —m, )_(f’_::l'i)

A

p:

m; - Macca oOpa3ila B CyXOM COCTOAHHH, T,
m; - Macca napap HHHPOBaHHOTO 00pa3iia B CYXOM COCTOSIHHN, T
mj3 - Macca niapahHHApPOBaHKOTo 00paliia B BOJE, T;
A - oObeMHas Macca napaduna = 0,951‘;’(::«13 ;
Cpednee 3Hauenue 06veMHOll Maccel TIO 30HAM MWHEPanoo0paz0oBanns B UENOM 10
YYACTKY COCTABIACT:
10 30He OKHCIIeH s - 2.58 T/em’,
110 30HE RTOPHYHOTO CY/ThdHaHOro oboramenns - 2.82 rlem’,
10 30HE NEPBHYABIX CYTbGHAHBIX Py - 2.85 r/em’.
2. Boponacwsimenue W (%), oGpasenl BeiepiKHBaeTcs B Boj¢ 48 yacos H
onpeesnsercs 1o hopmyne:
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m—m,

W= x100, TAC

m
m - Macca BeICyeHHoTo 0Dpasua, r;

m; - Macca o6pasiia HachIIIEHHOro BOJOM, T.
Cpednee 3navenue 6000HACHIYeHUsA 110 30HaM MHHEPanoo0pa30BaHus B LEIOM 110
Y4aCTKy COCTaBIISACT:
no 30He okucenns - 1.56%,
N0 30He BTOPU4HOTO cyabduanoro oborauienns - 0.58%,
110 30HE NepBUYHBIX CyabGHIHEIX pyi - 0.43%.
3. Hopucrocts (06mas), %. onpenenserTcs oTHOIIEHHEM 3HAaUCHHI cpeaHei (p) 0
HCTHHHOMH ( ¥ ) IUIIOTHOCTEI:

o, :[E—EJxIOO'
k. #

Cpeoduee snauenue ¢hpexmusnott nopucmocmu 1o 30HaM MHHepanooOpazoanus B
LEJIOM 10 YHaCTKY COCTaBIsET:

110 30He OKHcieHus - 3.75%,

110 30He BTOPHYHOTO cyibduaHoro oboramenns - 1.60%,

10 30HE MePBHYHBIX cynbduaHsx pya - 1.30%.

B cBA3M C Tem, 4TO pe3yabTaThl (PU3NKO-MEXAaHHYECKHX 11apaMeTpoB 1o 8-mu Oypo-
BBIM CKBayKMHAM NPHBOIMTCA B IVIaBe 4, 371€Ch CYMTAEM HYKHBIM [IPHBECTH JaHHBIE 1O MOBEPX-
HOCTHBIM TOPHBIM BbipaGoTkam (Tab. 3.2.).

Tabmuuna 3.2

Du3HKO-MEXAHWYECKHE NAPAMETPBI Py H NOPOL
Bockecapckoro yuacTKa 1o noBepXHOCTHEIM TOPHBIM BEIpab0oTKaM

Homepa npo6 Mecro orbopa OG‘LE:I:;:J;GCC& BOHOH‘:;:, h::JEHHC, :-:ld:)cg;::;:;aﬁ
Iys .%
Epk-k-30-20 | Kanasa 30, unt.20m 2.65 0.48 1.28
Epk-k-30-35 | Kamnasa 30, nut.35m 261 0.96 251
Epk-k-38-3 Kanasa3b 251 3.7 9.32
Epx-k-38-13 | Kanasa 39, unt. 13m 293 0.50 1.47
Epx-k-41-3 Kanaga 41 2.81 0.69 1.94
Epk-1-1 Touka MapkHpoBKH | 292 0.32 0.94
Erx-xr-2 Touka MapkupoBKH 2 2.85 0.67 1.06
Erk-x1-3 (1) |Touxa mapxuposku3(1) 2.57 3.7 9.69
Erk-x1-3 (2) |Touka MapkupoBKH3(2) 2.69 1.58 425
Epk-k1-3° Touka MapKupoBKH3® 2.717 0.94 2.61
Erk-x1-4 Touka MapKHPOBKH 4 2,70 1.07 2.89
Cpennee no NoBepxXHOCTH 2.73 1.31 345
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VYenosHele 0603HayHHA KOHTypBI nepBHYHBIX apeoioB:

Coppemensble a/LTIOBHATLHEIE OTI0KEHHA. ® [nuka

Cpenre-BepXHEHETBEPTHINBIE 1MOBHATLHO- M

AMOBHA/ILHBIE OTOKEHHA. @ o

Bepxuuii M1, HepacuneHeHAbI. OpranorcHHbIe, nems-

TOMOPGHEIC, MEIONONOGHBIE HIBECTHAKH, MEPIeNH, ap- @ MonuGaena

FHANHTH ¢ §a3aTbHBIM CIOCM B OCHOBAHHH.

Huwxauii  men, amé  (anm).  Tydonecwanukw, R

Tydorennnic GpEKUMH, HIBECTHAKH. Mg \u Caunua

Humuuii Men, 2omepue-G6appes. TOHKOCIONCTBIE, KPYN- KonTyphl reopu3Hueckux aHoManHii:
HOCPHHCTHIC, OPraHOTCHHO-0GNOMOYHBIC, MPaMOpH3O- A3pomaziumnvie

BAHHBIC H3BCCTHAKH Genoro upera,

TMonokuremsubie, 2-6 M3.
Bepxuss wopa, mumon. W3BeCTHAKH KPHCTALIH-

4eCKHe, MECTAMH OKPEMHEHHbIE. I

e 1 , 7-11 M.
Bepxnss wopa, kuwepudx:. Tydorennsie Gpekunn, \_..) el e
KOHTIOMepaThi, Ty(horpasenuTsl, TyGHTHI

Bepxuuii men, Oxcdopa, H3BecTHAKH KPHCTALTH- (- ) | Otpunarensnsie, 2-6 M.
yeckHe, 00JOMOYHBIE, NECYAHHCThIE, OKPEMHEH-
HblE.

Cpemnas wopa, keiioseii, W3BECTHAKH, HIBCCTKOBHCTHIC
Tyonecuanikn, TYGOrpaBeIHTLL, MEIKOOBIOMOUHBIC H
Tythorennsie Gpexynn, TYGOKOHTIOMEPATHI.

Cpennss opa, 6am, Tydonec Tydorp THI, ..
Ty(oancBpolHThl, TYGOKOHIIOMEPATHI, MEIKOOGIOMOY- I »‘D TonoxwuTesbHblE MATHHTHBIC.
—

BBICOKHC MONOAKHTC/BHBLIE AHOMAIHH, COOT-
BETCTBYIOUIMG UCHTPAM BYIK2HWYCCKUX W3-

¥

Hasemuvie

HBIC H ArNOMCPATOBBIC TYdhl. TY(ONaBs aHICIHTOB, AH-
AC3HTO-0a3aMbTOB ¢ MAJOMOMHBIMH  MOTOKAMH
1Haba3oe W AALHTOB.

Cpennss wpa, eepxuuu bGatioc. PronuTo-nain-
TOBBIe NOPHHPEI H HX TydbL. =
BTopHYHBEI€ KBAPLKTEI, IKIOKBAPLUHTHI B BYIKaHO- [ )
TeHHO- OCcanouHol Tonme Hata.

BTopH4HbI€ KBAPLHTEI, HIOKBAPLHTH B NOpdHpo- _—  Texronmuucckn ocnabacHHbIC 30HbI TTYOHHHO-
BH/IHBIX IPAHHTOHAAX, e TO JANOAKCHHA, N0 JAHHBIM MATHHTOPA3BC/IKH.

Komnnekc rpaHHTOHIOB NOCAECPEAHEIOPCKOTO BHU Kontypst anomanmii BIT na passocax
BO3pacTa. C, 5 AB/2-150m ot 5 no 15.

HHTY3HBHBIA KOMILUIEKC CPEAHEIOPCKOTo BO3pacTa
(o nanHBIM a3sepbaiiaHCKHX Ie010ros).

Jlaiikoseie 06pazopanns; aH1€3HTO-AALHTOBBIE,
A JIALHTOBbIE, IHOPHTOBLIE H CHEHHETO- AMOPHTO-

Bbl€ NOPHHPHTEL

Ksapui-cynnhnnbie Kusl.
-
TeKTOHHUECKHE HAPYIIEHHA.

KOHTYpHI BY/IKAHHYECKHX NOCTPOEK. . 3onoTo-MeHO-MonubAEHOBOE
OpYJeHEHHe B PAHHTOHAAX.

OTpHuarensHble MArHHTHbIE.

AHOMATHH NMOTEHIIHANA eCTeCTBEHHOIO
nons.

3ano WITOKBEP opy. BO

. BTOPHYHBIX KBaPUMTAX, 30J0TO-MEIHO (-MO-
mubcH) nopdHpoBOE B rPAHKTOHIAX.
F0R0TO-CYTBHHANOE, IONOTO NOAWMETANIM-

MCCKOE, 30/0TOMCIHONHHKOBOC OpYICHCHHC
AKHIIBHOIO THNA.

3010TOME/1HOE, MEIHO-KOTYEJAHHOE OpY-
JCHEHHWe ¥KMJILHOIO THNA, IUTOKH B KBap-
HHTax.

MeaHo-KonYe1aHHOE OpyIeHEHHe
JKHIBHOTO THNA.

ol o o] oo

CIHUCOK MECTOPOXKJIEHHHA H PYIOINPOSABJIEHHHA

| - Haxkawenckoe 30a010-meano(-moanbaen) noppuposoe, 11 - /lpmborckoe 301010meanoe, 11 - Mexmanuuckoe 301010~
noauMeTananyYeckoe. Bapdadiop-Hankamaxcxoe pyonoe noae: 1 - Bapaaniopexoe (Bockecapekoe); 2 - Yankaraxckoe; 3 ~
Manukckoe (Aperynn); 4 - Arnapunckoe; 17 - Boiaxmeuimnckoe. Jpubonckoe pyoHoe none: 5 - Kpacnas ropka; 6 — Ce-
sepoapmbonckoe; 7 - Kowokorckoe; 8 - 3anaanonpmbonckoe; 9 -Ilorocaremepckoe. baccein p.p. Kasapm u Cyeaydxcyp: 10
— Carnaccxoe; 11 - Yakmunckoe; 12 - lanaroneiickoe; 13 - Apuncapckoe; 14 -Ambapukypekoe; 15 - Kasaprexoe; 16 —
Anarwueiickoe. Tuepanaxkepmexoe pyonoe none: 18 - I'analiuunapexoe; 19 - Monapaiickoe, 20 -Kazanunnckoe 3000710~
meaHonopguposoe pyaonpossaenue. Kapavapmexoe pyonoe none: 21 - Jlyzaybynarckoe; 22 - larnaranckoe; 23 -Tasra-
annckoe; 24 - 3aaubyaarckoe; 25 - Yyannckoe; 26 - Xaasipaunckoe; 27 - [lepesanbuoe; 28 - Kapamaprcekoe. Bankckoe
pyouoe none: 29 -Kapiakannckoe; 30 - Xazunnarckoe; 31 - Fam3acapexoe; 32 - Hlaxmancypekoe; 33 - Maprakapckoe.
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TMpunoxenne 1K rnase 2
Puc. 2.4. Konnentyanphas cxemMa NpocTPaHCTBEHHOTO PACTIOJI0KEHHS THIIOB PyA H
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Mpuaoxenne 1 k rnape 2

Teonoeuveckas ocnosa A J1 Kepumosa, 1962
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Puc. 2.5. Cxema MuHEpanoro-reoXuMH4ecKol 30HA1bHOCTH B Npesenax Bapaaasopckoro
BYJKAHOILUIYTOHA TPAHUTOH/IHOTO THIIA

I-anmoBHAIBHBIE H ACTIOBHATLHBIE OTJIOKEHHS; 2-CEHOMaH-TYPOHCKHE HW3BECTHAKM M Ty(oreHHele mopojsr; 3-
BEPXHEIOPCKHE M3BECTHAKH; 4-cpe/iHelopckie noppHpHThL H Tydbl; § - cpeaiHeiopckue TydonecyanukH, TYHOUTEI U
Ty(OKOHrIOMepaTsl; 6-MeTaMop(H30BaHHBIE MOPOABI; 7- OHOTHTOBhie OGaHaTHTE, § - pOroBoOGMaHKOBbIE
KBAapLEBble JHOPHTHI; 9-poropooOMaHkoBO-OHOTHTOBbIE TOHaNMTI; l0-kBapuesnie W OeckBapueBbie JIHOPHT-
nopdupuTel; 17-CBHHLIOBO-IMHKOBBIE KHIbl; 12 - MarHETUTOBBIC M MEIIHBIE JKHIIbI M BKpAILUIEHHOE Opy/leHeHHe; 13-
cneccapTHTR, [4- GapuTO-KBapleBO-KanblMTOBbE Kk (Gedpyanvie); I5-anemenTwl janeranns nopon; 76-
BKPAIUIEHHOE MeJHO-ITHPHTOBOE OpyieHenune; I 7-KuibHoe MEIHO-THPUTOBOE opyleHeHHe; I8 - MeaHO-LIHHKOBbIE
#unei; 19 - uvukoBbie kuab 20-30n0ToMennoe (-monmbaenosoe) mwToxBepkomoe opyneHenue;, 21 - xouTypsl
MHHEPATOTHYECKHX Pa3HOBH/IHOCTEH (THIOB) pya; 22 - MOKPOB BTOPHYHBIX KBAPUHTOB
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IMpuaoxenne 2 k riase 3

Puc. 3.1. MexMaHHHCKOE 30/I0TONOIHMETA/UIHYECKOE MECTOPOXKICHHE,
rop.mr.22.

| - Cxonnense raneHuTa B KBapleBoil xune; 2 - rajleHHT-CanepHToBas Kuia; 3 - GpekuupoBaHHas MOIUMETAILTH-
Yyeckas pyza.
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Ipuioxkenne 2 k rnase 3

Puc. 3.2. AMOapuKypcKoe 3010TOMEIHOE IPOSBICHNKE.

1 - OkucneHHas 30JI0TOME/IHAA PyAa ¢ MATaXHTOM M MMJIPOOKHCIamMK mapranua. Kapeep 2; - OkucieHHas pyna ¢
MaJIaXHTOM H HApOOKHCIaMH Mapranua. Kapeep 2; 3 - OkncieHnas 3010ToMeIHas pyla ¢ rHApOOKHCIaMH JKejles3a
u Mapranua. Kapeep 1.
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IMpuiaoxenne 2 k rnase 3

Puc. 3.3. KaBapTckoe 3010TONONMMETA/UIHYECKOE NPOSBIECHHE.

1 - 3010TOHOCHOE MEIHO-CEPHOKOMYEIaHHOE OPYIEHEHHE BO BTOPHYHBIX KBapuuTtax;2 — 30J0TOHOCHAS MejlHas
PYy/a C THAPOOKHUCIAMH KeNe3a H MapraHia.
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INMpuioxenne 2 k rnase 3

Puc. 3.4. BockecapCkoe 3010TOMEIHOE IPOsABICHHE.

| - OxHciennas 3010ToMeIHas py/a; 2 - ¢1abo OKHCIeHHOE 30/I0TOMeIHOe OpY/IeHeHHe B KBapLIeBOH KHIIE,
3 - 3onoTOMeHAR PY/A.



Mpuaoxenne 2 k rnase 3

Puc. 3.5. llaxkauieHCKOE 3010 TOMEIHOE MECTOPOKACHHE.

1 - Meanas okneaenHas Gpekunposannas pyna; 2 - OKHCeHHas GpexkYHpOBaHHas MalaXHTH3HPOBaHHas pyaa; 3 -
MEAHO-30/10TOPYAHAA cnabo okucaeHnas MajlaxH-TH3HpPOBaHHaA pyﬂa
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IMpunoxenue 2 k raase 3

Puc. 3.6. HaHKaTarckoe 30J10TOME/IHOE MECTOPOXKIEHHE.

| - MeaHO-Ko9eIaHHAs 30JI0TOHOCHASA pyaa; 2 - OKHCJICHHAA ME/IHas PY/Ia ¢ THAPOOKHCIAMH JKejle3a H MapraHua.



IMpuaoxkenue 3 k rnase 3

31 | Opyiast Raies (COYSEMETIMG) SRCCHTON n CEBp oS Conipaarm
m - m-:a::: . MOBMGEAGCTHML BB

nr.._.......

Puc. 3.7. CxemaTHyecKas reolort4eckas KapTa LEeHTPAILHOK YacTH
[laxkamenckoro mMeano-nopduposoro npossnesus, M 1:1000
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Mpunoxenwe 3 k rnase 3

Pasps V-V Paspes -V Puc. 3.8. Paspe3nl k cxeMaTH4ecKo#l reo/10rH4eckoi kapre

macwrreG 1:1000

MNonepeunsie paspeasl |-, H-IunlV-IV

LaxkameHcKoro pyJ1onposiBjieHHs

Pupes B0

Paspea -1l
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Mpuiowenue 3 k rnase 3
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INMpuaoxenne 3 k raase 3
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Puc. 3.10. [TaxkameHnckoe pyaonpossieHue. Pacnpenenenue cojep:kaHus 30/10Ta B

0BHaKaLIEHCA YACTH 30HBI BTOPHYHOTO Cynb(HaHOro oboralueHms.
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IMpunoxenne 3 k raase 3

Puc. 3.11. Iaxkamenckoe pynonpossiesue. PacnpeaeneHne coaepxkaHus ME/Id 110 KPOBJIe

30HBI BTOPMYHOTO CyNbduaHOro oboraieHus.
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Ipunoxenne 3 k r1ase 3

Puc. 3.12. CamopoiHOe 30/10TO M PEIHKTHI ¢ KAEMKaMH XaJIbKO3HHA B JTUMOHHTE,
Iaxkawen. Nonuposanusii mmd 1ax-1/1, ys. x300.
[Tn. “Tanmzyt”, k.0.

Puc. 3.13. KoiutomopgHble arperarsl JHMOHHTA ¢ BKIIOYCHHAMH XaIbKOITHPUTA (HKEITOE)
1 nupuTa (kpemoso-xkentoe). [axkamen. [Tonuposanusiit mmd Hax-1/1,
yB. x80. I'ln. “Tanm3yt”, x.2.
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IMpuaoxenne 3 k rnase 3

Puc. 3.14. Bxmouenune 6opuuTa (cBeTiOE) B 1MMoHHTE (cepoe). [axkamen.
IMTonuposanusiii numg ax-5, ye. x 140. ITn. 3542, k.18.

Puc. 3.15. Xpuzoxomna u kynput B kapirte. HaGmonarorcs 3epHa 6Mpiosbl.
[axkamen. [Monuposaunslii numd [ax-2/1. bunokynspHas nyna, yB. x 12. TTn. 0568, k.1.

71



IMpanoxenne 3 k rnase 3

Puc. 3.16. CamopoaHas Melb B KyIPHUT-MAIAXUTOROM [0Je.
Haxkawen. [Tonuposaunsiii uung. Llax-2/1, ys. x 125. “Tanazyr”, k.5.

Puc. 3.17. CunbHO OKHCIEHHAs PYJa ¢ MANaxuToM (TEMHOE) | JIMMOHHTOM (cepoe).
Iaxkawen. [Tonuposannbii mng. ax-10, ye. x 60. [T1. 3542, k.22.
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Ipnaoxkenne 3 k rnase 3

Puc. 3.18. IIpoxunkoBas ceTb Majaxura (Cepoe) B Mopoe.
HaxkaweH. [Tonuposannwiit uumd. [ax-7, yB. x 60. TLi. 3542, x.20.

Puc. 3.19. CamopoHOE 3010TO B KOHTaKTe KBaplia ¥ JIHMOHHTA.
Haxkawes. [lonuposauusii mud. Lax-1, ys. x 300. “Tanmyt”, k4.
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IMpuiaoxkenue 3 k riaase 3

Puc. 3.20. Y uinHeHHbIE 3epHa 30/10Ta B KOHTAKTe KBapLia.
Haxkawen. [Tomposannbiii mumd. [ax-1/2, ys. x 125. “Tanmyr”, k.3.

Puc. 3.21. Biunouenue nupura (6enoe) B numoHute (cepoe).
Iaxkawmen. [Tonuposannsiii numd. [ax-7, ys. x 140. [1n. 3542, k.19.
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IMpunoxenne 3 k rnase 3

;-
P 4

Puc. 3.22. bupiosa cpen arperaToB Kapua
Haxxawen. [Tomuposanusiii nund. Llax-4. bunokynapHas nyna,
yB. x 12. I1n. 0568, k.5.

Puc. 3.23. Manaxur ¢ KoJuloMOp(hHO-30HAILHOMH CTPYKTYPOH.
[laxkaiueH, ceBepo-3anaiHblii y4acToOK, JieBblii 6opT ymensa. BuHOKymapHas jayna.
[Tonnposanusii numd, yB. x 12,5. Dijital 000045, k.33.
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Ipuaoxenue 4 kK raase 3

Puc. 3.26. Bockecap. Pacnpenenenne Men Ha NoBePXHOCTH,
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Tpuaoxkenne 4 k rnase 3

Puc. 3.27. Bockecap. Pacnpeneienue 30101a
HA NOBEPXHOCTH.
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IMpuaoxenne 4 k rnase 3

Puc. 3.28. Bockecap. Pacnpenenenne 3010Ta
Ha ropusonte wroabuu 1 (740m).
M 1:1500
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Ipuaoxenne 4 k rnase 3

Puc. 3.29. Bockecap. Pacnpejenenne Meln Ha rOpH3IOHTE
wToabHK 1 (740m).
M 1:1500

81



Ipuaoxenune 4 k raase 3

Puc. 3.30. Bockecap. SnHI03HUT C PeIMKTOBOH NMOPQHPOBOi CTPYKTYPOi.
C anamusaropoM. g Epk-a, ys. x100, . 4129, k.E.

Puc. 3.31. Bockecap. KBapiieBo-pyaHblii POXKKHIOK C paHalbHOIY-
YUCTBIMH BhLIEIEHUAMHU ManaxuTa. CTpyKTypa nopoel re-
tepobnactosas. C anamusatopoM. Kanasa 2. [llnud Epk-k-

2.2, ye. x100, Dijital 000045, k.8.
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IMpuaoxenue 4 K rnase 3

Puc. 3.32. Bockecap. KaemouHas CTpyKTypa 3aMeILeH!s XalbKonupHuTa (keJ-
TOE) FHAPOOKKCIAMH Xere3a (cepoe). Anuundg Epk-1.4/3,
yB. x150, nn. 4129, k.12.

Puc. 3.33. Bockecap. KontleHTprudeckas CTPYKTYpa 3aMEIIEHUA XaTbKOMHPHTA
(>xenToe) ¢ rUApOOKUCTaMK Jkene3a (cepoe), Xalbko3nHoM (Genoe),
KoBeJUTMHOM (rosry6oe) 1 GoprutoM (pososoe). Annumg Epk-k-2.2/1,
yB. X400, Dijital 000045, k.17.

Puc. 3.34. Bockecap. Menkne oCTaTKH XaJiLKOMHPHTA (KeNTOE) B arperarax
rHAPOOKHCIOB xkene3a (cepoe). Kanasa 1. Annundg Epk-u-1/2,
yB. x150, nn. 4129, k.6.
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Mpunoxenne 4 k raase 3

Puc. 3.35. Bockecap. CaMOpoIHOE 30J10TO B X&JIbKOIIHPHTE H KBapLE.
Ck. 5, nur. 84.2-86.2m. Anuung Boc-5-84. yB. x400, Dijital 000051, . 20,22,27,30.
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Ipunoxenne 4 K rnase 3

Puc. 3.36. Bockecap. CamMopoiHOE 30110TO B KBaplIe.
Ck. 5, unt. 84.2-86.2m. Annund Boc-5-84. ys. x400, Dijital 000051, k. 31,34,23.

Puc. 3.37. Bockecap. CaMOpOAHOE 30710TO B ITHAPOOKHCIIAX Kejle3a.
Ck. 6, unT. 33m. Annumdg Boce-33. ys. x400, Dijital 000051, k. 7.
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I'naga 4. CIOUCTAS PYTHASI MOJEJIb 30HBI THIIEPTEHE3A CYJIb®@HJHBIX
MEIHBIX (MEJHO-ITIOP®UPOBLIX) MECTOPOXKIEHHI

Paciuupenne MHHEPaNbHO-CHIPHEBBIX HEBO30OHOBIAEMBIX PECYPCOB SBISETCH BaKHEH-
mweii npodiemMoli coBpeMeHHOI reosiornn. Bee ycHIINs reosloroB HanpaeiieHbl HA TIOHCKH HOBBIX
PYIHEIX PaloOHOB, NMOJIEH N MECTOPOJXKIEHUH ¢ Henbio obecrneueHHs ChIpheM JeHCTBYIONIMX rop-
HOPYIHBIX TPEANPHATHI 300T0N00BIBAOIEH, peIKOMETAIUILHOM, MOIHMETaUINYeCKOH H ypa-
HOBOH TPOMBIIIICHHOCTH. B TO ke BpeMs BelyTcs aKTHBHBIE TIOMCKH HETPAJHIMOHHBIX BHIOB
CBIPbs M TIOBBILICHHA KOMIJIEKCHOCTH NepepabaThIBacMbIX Pyl

ITpoGiema He TONIBKO B KOMILUIEKCHOM HCIIOIB30BaHHH JA0OLITOTO CHIPBS, HO M B TOM, YTO
TPAIHLIMOHHO HIHOPHPYIOTCS BOMPOCH! OXPaHbl HENp, B 0cOOEHHOCTH MpH paspaboTke GeaHBIX
Py ¥ BEPXHHMX 4acTeil (30HBI THIEpreHe3a) CyNb(OHIHBIX (MeIHOMOP(HUPORBIX) MECTOPOK/Ie-
Hui. OTH pyasl (OKMCIIEHHBIE WM BTOPHYHO 0DOralieHHbie MeTaLIOHOCHBIE TTIOPOJIbI) B COBETC-
KO€ BpEMsl PacCMAaTPHBAJINCh B OCHOBHOM KaK HEPYIHOE ChIPhE MHOTOLIE/ICBOTO HA3HAYCHHA H B
MepBYIO oYepeslb B KAYeCTBE KEPAMHYECKOTO CHIPhS M IeOHs Ui MolleHus gopor. [Ipu oTkpbi-
TO#i 100bI4€ CyNB(HIHBIX Pyl IOPOJIBLI 30HBI THIEPreHe3a B OCHOBHOM OTBO3HJIHCH B €JHHBIH
OTBaJl M CKJa/ILIBATMCL B CMENIAHHYIO KY4Y, @ MPOEKTHI 10 HX MCIOJIh30BaHHIO aKTUHECKH AB-
asuch (PUKIMEH H He 000CHOBBIBAIINCH TEXHOMOIHYSCKHMH M TEXHHYECKHMH BO3MOMKHOCTAMH.
Ipn noazemuol 100BIMe HAMYHE STHX METAUTOHOCHBIX MOPOJ BOBCE HTHOPHPOBAIOCH, W OHH
OCTABAJIMCh HETPOHYTHIMH Kak KpoBiis. [Topo/sl ¥ pyzbl 30HbI THIIEPreHe3a Ha NpPeIMeT UX Me-
TaJUIOHOCHOCTH HE TOJBKO CEPhE3HO HE M3Y4aluch, HO M HE PAcCMaTPHBAINCh B Ka4ecTBe repc-
NEKTHBHOTO CHIPhSA, XOT# B Hauaje M B NepBoii nosioBuHe XX BeKa y)Ke HMEIHCh B MHPOBOH M
PYCCKOH FeoJIOTHYECKOH NpakTHKe (yHIaMEHTAIbHBIE W MPHUKIAJHBIE HCCIEIO0BAaHHUA B 3TOM
HaNPABJICHNH.

B HacTosimiet cTaThe paccMaTpHBaloTCH HOBBIE (haKTHHYECKHE Jlannble H o6obmalotes n-
TepaTypHble MaTepHAJIbI 10 CTPYKTYPE H COCTABY 30HBI FHIIEPreHesa C LElIbl0 aKLEHTHPOBaHUsA
€€ METAJNIOHOCHOCTH M TOBBILIEHNS 3G (HEKTHRHOCTH OCBOCHHSI M OXPaHbl HEJIp MPH KCIUTyaTa-
MM CYIb(HIHEIX (MeIHONOP(HPOBLIX) MECTOPOKIACHHIT APMEHHN.

K coxanenmio, /10 HaCTOAIIETO BPEMEHH HET YETKOrO OMpEEIeHNs TepMHHA “30Ha TH-
nepredesa’ cylbGHIHBIX MECTOPOXKIEHHI, X0Ts B ['e0J0rH4eCcKOM CIIOBape JaeTcs olpeselie-
HHE TEPMHHOB “THNEpreHes” M “rUNeprenHsie MPoLeccH’’, 9T0 B MPHHIIMIE OTpaXkaeT CyTh BO-
npoca B 06umx yeprax. K Tomy e oTcyTcTByeT YHHDHLIHPOBAHHASA CXeMa CTPOGHHS 1 COCTAaBa
30HBI THIIEPreHesa, a €e MeTalIOHOCHOCTh ciabo ocBemena. OTHOCHTENBHO TOJIHOI ABIACTCS
cxema C.C. Cmupaosa (1955), koTopas moxeT ObITh MPHHATA 33 OCHOBY C JOMOJIHEHUSAMH H
YTOYHEHHAMH.

CHEIlye’T Y4ECTh, UTO TCOJIOrHYCCKHC OﬁpaSOBﬂHPIﬂ (HDPOIIBI, BO3HHKIIHE B 30HC I'HIIEp-
redesa (B noHuManun @epcmana, 1934, Baccoeuua, 1962, Ilucapuyka, 1963) non Bo3-
neficTBHEM 3K30T€HHBIX MPOIECCOB W ATMOC(EPHBIX BOI B BEPXHHX CJIOAX CYTbOUAHBIX ( HITH
MHBIX) MECTOPOKIEHHH Mbl Ha3bIBAEM THIIEPTEHE3HTAMH. DTOT TEPMHH BBOJMTCA YTOOBI OTJIM-
YHTh HHTPHGHILTPANHOEABIH METACOMATHT — FHIEPTeHE3NT OT THITHYHOIO THAPOTEPMalib-
Horo MetacomatuTa (B.B. ®enunckuii u ap., 1976) n ncrnonb3yercs npH obiieM ormiMcaHuu Bee-
TO pa3pe3a 30HbI THTIEPreHesa — NMOA30HEI OKHCIIEHNA W TOJI30HbI BTOPHYHOrO oboramieHus (1e-
MeHTauuH) B HameM yrouHenuu (IL.IT. Anmoan, 2010). Bee TepMHHBI IPEKHAX aBTOPOB OCTAKOTCA
B cune. Ilpu 3TOM nos 30H0# runepreHesa NOHUMAETCs BepXHHE (NPHNOBEPXHOCTHBIE — aTMOC-
tepa, ruapocdepa u aurocdepa) TOPU3OHTH! CYML(HIHBIX MECTOPOXKISHHIH, Ille B pe3yibTaTe
B3aUMOJICHCTBHSA q)Pl3H‘ICCKHX, XHMHHYECKHX, MHKpOﬁHOJ’IDTH‘-ICCKHX H MEXaHHYECKHX IpoLec-
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COB, TPH AKTUBHOM YYaCTHH METEOPHBIX, TPYHTOBBIX H OBEHWIBHBIX BOI M KHCJIOPO/A IPOHC-
XOIMT paspyluenne (OKHCIeHNe, BhINIEIauMBaHNe, Pa3fioskeHHe) MUHEPAJIOB U TOPHBIX TOPOJ ¢
MOCJIEYIONIAM PACTBOPEHHEM, MHUIpPALMEil U [EPEOTIIOKEeHHEM METAIOB B BHJE BTOPUYHBIX
(HOBRIX) OKCHIHBIX M CYJIL(HAHBIX COC/MHEHMI W B CAMOPOIHOM BHJE B TUIACTOBOI WM CYG-
1171acTOBOIT hopMe, BBIILE KPOBIIH CYIB(OHIHBIX PYL.

3oHa runepreHe’a UMeeT CIOKHYIO CTPYKTYPY M pe3ko andidepeHInpoBaHHEIi COCTAB 1
30oHaILHOCTh. CTPYKTYPY 30HBI THIIEPreHe3a MOKHO CXeMATHYeCKH TPeJICTABUTh B CIEAYIOILEM
BHIE (CBEPXY BHH3).

3ona oxkucnenusn:

- [ToBepXHOCTHEBIi CJOM, BLIPAKEHHBIN B BHAE PA3THYHBIX TEONOTMYECKHX ‘s’
(rmo30Ha axpauum).
- Iloazona MOMHOro OKMCICHM (M10A30HA MeIHOM 3eeHH ¢ OHpPIo30ii).
o HO,HBOHa OKHMCJICHHBIX BBILLETOYECHHBIX DY (I'IOIIBOHE. HAaCbILLCHWS H HCTC‘-ICHPI’I).
- TInoTuk 30HbI OKHCIIEHNS - TOPH30HT “PyJHOrO Komuiaxa'.
JoHa BTOpHYHOTO oboranieHns (30Ha LEMEHTALMH, 30HA 3aCTOHHBIX BOI):
- Ilogzona GoraTeix OKMCIEHHBIX Py (TOPH30HT CAKHCTLIX PY).
- Tloazona 6oraTeix cynbQUAHBIX Py

Jlanee neT 30Ha NCPBUYHBIX CYNbOUAHBIX PYI.

Chenyer y4ecTh, YTO HE BCET/Jd X0/ PasBUTHA NPOLECCOB IUIEPreHesa NpUBOINT K op-
MHPOBaHHIO IPABHIILHOM BTOPHYHOMN (3ITHIeHeTHYECKOiT) 30HAJIBHOCTH B IIOJIHOM BHIE, YACTO Te
MM HHbIE NOA30HBI 3aEPKUBAIOTCS B CBOEM PA3BUTHH, a APYrHe ONEPEeKaloT U MPOJBHHYTEI
XapakTepHBIM NPHMEPOM HapYIICHHSA TIOC/IEOBATENBHON CXEMb] 30HATLHOCTH ABIAETCA METHO-
Komeaannoe mectopokaenue [Jaktayn B mt. Tennecn. [lo onucanmo B. DMmonca, ... cepho-
KOJMeJaHHas MeJiHas py/ia npeBpaiieHa BOIH3M MOBEpXHOCTH B OoraTyio xenesnyio pyay. Hu-
HE JKEJIE3HON py/abl HaXOIMTCH 30HA MCK/IIOUUTENIBHO OOraThiX XallbKO3HHOBBIX pPyH, a HHXKE
...HAXO/IMTC HH3KOIIPOLEHTHASL Me/IHAs Py/1a, NIPeACTaB/IAoNas coboi NepBHUHYIO PYLY MECTO-
posKIeHHs, "3 koTopoil 00pasoBamuch Kak sKenesnas, Tak W Goraras MejqHas pyna”. AHalorHY-
Has KapTHHA HabmonaeTcs Ha cepeOpAHBIX cyIbGHAHRIX MecTopoxenHsax ITauyka, I'yanaxyato
n llakatekac (Mekcwka), rie Mo JKeNe3HOH NUIATON 3aneraloT cynb(HIHbIe pyabl “Herpoc”
(Ommonc, 1960). OrMeTHM, YTO NPOIBHHYTOCTE IPOIECCOR OKHCIEHMS SBIAETCH XOPOIIHMM
TOMCKOBBIM MPH3HAKOM M CBH/IECTEILCTBYET O HATHYHH JOCTATOYHO MONIHOH 30HBI BTOPHYHOTO
oboraieHus, KOTopas BO MHOTHX CIIyYasX MBIAETCS OCHOBHBIM PECYPCHBIM MOTEHIHAIOM
Cynb(pHIAHOTO MECTOPOKICHNS.

4.1.30Ha OKNCJICHHSA

4.1.1. TipunoBepXHOCTHKIH /10, reoJoruMeckue “nuisnb” (MoA30Ha KIMHHra — red
beds WM Kanrun — HErpATSHCKAS r'0JI0BA, NOA30HA APALMH) WIH “BepXyliKka” 30HbI OKHc-
Jgenns (rumeprenesa). I'eonormyeckne nuisnel GLIBAOT pasHBEIMM, B 3aBHCHMOCTH OT (opma-
LMOHHON NPUHAIEKHOCTH KOPEHHOTO MecTopokaeHus. [1o cocTapy MUIAT BBIICISIOTCA HKelles-
HEIE, 30JI0TBIC, FeéMATUTOBhIC, MAPraHLERbIe, AYHUTOBbIC MM KBACLIOBBIE, @ TAKIKE THIICOBLIE,
ceprpie ¥ ip. HanGonbmnii MHTEpEC NPEACTARIIAIOT BEPXYIIKH BTOPHYHOTO 00pa30BaHus Cylib-
(GuaHbIX (MeTHOMOP(GHUPOBLIX) MECTOPOKACHHIH, MMelomMX Hanbojee HMIMPOKOE pacnpocTpa-
HEHHE M BMECTE ¢ TeM HECYIIMX 30110TOYPAHOBOE OpPYICHEHHE U ABJAOIIMXCA XOPOIINM MOHC-
KOBBIM IPH3HAKOM Ha HalHuyMe Ha HeOoubmoil rmyGuHe cylb(HIHOrO MECTOPOXKICHHA TIpo-
MBIILIJICHHOTO 3HAYCHMS,
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Keneinan nuisna - 5To “BEPXHAA OKHCJIEHHAdA YacTh MECTOPOXKIEHHH, 00BIYHO 1BET-
HBIX MeTannoB (ocobeHHO MeaH), conepxkanias nuput” (I'eon.cioraps, 1978). lllnsana cnoxena
Pa3IM4HBIMM BOJHBIMH OKHCIIAMH JKejle3a B CMECH C T€MaTHTOM, KPEMHE3eMOM, a TaKKe Tpyll-
HOPacTBOPHMEIMHM BTOPHYHEIMH OKHCIIAMH H COJISAMH NJaJke CaMOpOIHBIX (OpM JIpYrHX MeTal-
JIOB.

(Dopwmponanple AKEJIE3HBIX NULAN IIPOUCXOJHT B YCIIOBHAX XHMHYECKOIO BRIBETPHBAHHA
NOBEPXHOCTHBIX YacTeH CYIb(OHIHBIX Py ¢ 00pa30BaHHEM MHTPHPYIOIIHX H (PHIBTPYIOMMXCS
CCPHOKHCITBIX M YITICKHCIIBIX PAacTBOPOB M OCTaTOYHEIX oOpazoanuii. Ilocnennme uacto npes-
CTaBIEHbI KEJIE3HBIMH IIIATIAMH — MOKPOBAMH, T.K. COJIH Kelie3a OTIHYAKTCA NeTKOH OKHCns-
EMOCTBIO0 M CrOCOOHOCTBIO THIPOIM3HPOBATHCSA, BCIIECTBHE 4ero OHH OBICTPO pasmiararwTcs M
00pa3syroT BOIHBIC OKHCIBI JKese3a B BHOE reis. [losTomy Bepxylika 30HbI OKHCICHHS MOYTH
Kaj/10r0 cyab(QHIHOr0 MECTOpoKICHHUS oboramaercs xene3oM ¢ 00pazoBanneM JTMMOHNTA, JIU-
IIMBIIHCE BCEX APYTHX COCTABHBIX uacTeil. ITOT npoiecc Hanbonee neTanbHo paccmoTpen AT
BerexTinbM 1 coasropamu B C.C. CMHPHOBBIM U IIPEeZICTABISACTCS B ClEAYIONIEM BHJIE (Ha NPH-
Mepe MUpHTa):

2FeS; + 70, + 2H,0 = 2FeS04 + 2H,S0.4

JaKMCHbLI (1)
cymedar Fe
4FeS04 + 2H,S04 + O, = 2‘:"2;}](3104)3 + 2H;0 Q)
cymspar Fe
Fex(SOs); + 6H:0 T= 2Fe(OH); +3H,S0; )

I'nzipookuce xelie3a — 3Ta rHIpo30iib, KOTOpasi, JeTHPaTH3INPYACh, €T HAYan0 JTHMO-
HHTaM HJIM MOHOTHIPATY C PA3/IMYHEIMH KOJIMHYECTBAMH a/ICOPOHPOBAHHON M KAITHUIIPHOH BO-
abl (retut — Fea053-H>O, numonnt unm Oypsiit kenesnsk — Fe,03-(0-2)H,0, ruaporematiHT Wi
TypeuT — Fe;03(0-1)H20). Cnenyer yuecTs, 4T0 BBIACIAOTCS IHMOHHTEI JBYX BHIOB: MEPTBBIil
(lead look) — ot mupura 1 xueoii (live look) — ot MeHEIX MEHEpaTOR.

HckimoueHne COCTABIAKT CBHHEIL H YACTHYHO MBIIIBAK, T.K. B PE3YIBTATE OKHCIIEHHS Ta-
nennTa obpa3yeTcs TPYAHOPACTBOPHMEIH B TIOYBEHHBIX Bojax aHrnesut (PbSOs), a MBNbsK,
KaK KHcnoToobpasyroimii anemenT, obpasyer apecenntsi (conmn H3AsOy), koTopEle KpaiiHe Tpya-
HO pacTBOPHMBI B BOJIE B 30HE OKMCienus. B Tex cnywasx, KoTaa B CyIbQHIHBIX MECTOPOKIE-
HHAX MPUCYTCTBYET MbIIIBAK B BH/Ie APCEHOITHPHTA, MPOLECC JIMMOHHTH3ALHK HIET 110 PALY:

APCEeHONHPUT — CKOPOINT — auMoBHT (M HiAsO,) — apeennrni (Cu, Pb, Zn, Fe, Ca,
Mg)

CrenyeT 0TMeTHTb, YTO KOHIIEHTPALHS (0cakAeHHe) Kele3a Ha OIM3MOBEPXHOCTHBIX T0-
pH30HTax o0yclioBieHa OOMIIHEM KHCIIOPO/A, 2 HA HIKHHX TOPH30HTAX, IIPH OTCYTCTBUH NOCTY-
T1a KHCII0pOo/a, JKene30 ¢ PacTBOPaMH BEIHOCHTCH, T.e. Murpupyer. [lo muenmio C.C. CmupHoBa,
OCHOBHBIM YCJI0BHEM 00pa30BaHHs IHAPOOKHCH XKelle3a B BepXaxX 30HBI OKHCJICHHS SBIISETCSA KO-
arynauus (cBepThiBanne, caunanne) ruposons Fe(OH)s, 9acTo ogHOBpeMeHHas ¢ KOarymsmmei
npyrux ruaposoneii (Si0z, Al;Os, MnO;). 13 npumeceii Baxknoe 3nauenne umeeT Si0, reHepn-
PYIOLINIT LIENYIO CEPHI0 PA3HOCTEH — OT cIab0KeIe3UCTHIX OMAIIOB M AIIM JI0 IHIPOOKHCIIOB JKe-
ne3a, Bosce JimmeHHsIX Si0;. B 3ToM psajy 3aBepmiaioliMy SBISIOTCA “‘MapraHieBbie”, “TIH-
HMCTBIE™, “KBACLIOBbIC” H JIPYTHE Pa3HOBHIHOCTH, a Takke pa3sHooOpasHble MEXaHHYECKHE CMe-
CH THAPOOKHCIIOB JKene3a ¢ APYTHMH PYIHBIMH MUHEpalaMH 30HbI OKHCIICHHS.
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JKenesnple HUIANGI CIOXKEHBI MOPHCTBIM, HO3JPEBATHIM OYPHIM JKeJle3HAKOM (JIMMOHH-
TOM) € OCTATOYHBIM KBapIeM, HOBOOOpa3oBaHUAMH XasllelOHa, OTaja, KaollMHA M HHOTA OKH-
ChI0 Mapranua. HarisHeiM 1puMepoM Takux HOROOOpasoBaHuil ¢ 00JIOMOYHBIMU OCTATKAMH
Ka0JMHNU3NPOBAHHLIX PY/1 ABIAETCS 30HA OKHcncHus [lepBoro pysHoro Teisa A3zaTekcKoro Mec-
TopokeHHs Ha rpaBoM Gepery p.Apna (PA). Hacto B xenesHoii musne nabmonaercs ocTaTod-
HBII MaTepuan B BHJIe OJaropoiHBIX METAIOB. DT0 00BsACHAETCA TEM, YTO Pa3IHYHBIE 30/10TO-
cojepkatme cynb(u/ibl paznaraoTcs B 30He OKHCIeHns. YacTh XUMHYECKHX KOMITOHEHTOB 1IPH
3TOM MHTPHPYET M pacccHBacTcs, a 30J0TO OCTACTCA HA MCCTC, KOCBCHHBIM 00pa3oM yBEIHUM-
Bas CBOE cozepikanue B kenesnoi mane (pyne) (Kpeiirep u ap.; 1958; Pocnaxos, 1981). Kpo-
Me TOr0, TOHKOJIMCTIEPCHOE W CYOMHKPOCKOITMYECKOE 30JI0TO TPAHC(HOPMHUPYETCS H B YKPYITHEH-
HOM BHJE 3aJlep/KHBaeTCA B xene3nakax. B peynstare 301010 0cBoO0MKIa€TCS OT CYMB(HIHOTO
(B OCHOBHOM MHpHTOBOr0) MaTepuana. CodepkaHHe 30J0Ta B JKEIE3HOH MNIIANE JOCTHTAeT
MHOTI2 3HAYNTENIBHOTO KOTMYECTBA, U TOTJd Aele3Has Lsina npeacrasnseTr codoil 3010Topyi-
HOE MecTopoXkIeHHue: HanpuMmep, MecTopoxkaenns Tauasyt (PA), Kpacuas T'opka n Epkaracap
(HKP). Ha mecropoxkmennsx Crenusk, bec-Twobe n Pramom-ber (Kasaxcran) Tonuaiimme
[LUICHKH TUIEPTEHHOTO 30J10Ta BRICTHIAKT OKPYIJIble KaBepHbl OYPHIX KEJIe3HAKOB B BHIE “IIy-
HIHCTOrO” MK “‘ca’MCTOr0” 30J10Ta — PHIXJIONO arperara ero Meabuyaiimmnx vyactuil. OHo TpaHc-
dopmMHpoBanock 3716Ch JKE Ha MECTe 3a CHET TOHKOAHCHepcHoro 3onota B nupurte (Kpeiitep u
ap.; 1958;). Bropu4noe 3071070 B BH/E [IEHOK HA THMOHUTE M3 30JI0TOPYAHBIX MECTOPOIKIECHHH
Ascrpanun onnceiator E.Jk. lioun, a rakxe [I.I°. lneiigepxen u I1. Pamaop — n3 paznnuHbIx
MeCTOpPOKIEHHUIHT,

1111poko M3BECTHBI 30J0TOHOCHBIE JKeJle3Hble LUIANEl ropel Mopran B Ksucnenae (Asc-
tpanus), Kapabauickoro pyanuka na Ypane, na mecropox/iennn Mrabupa (iur.Munac-XKepaiic,
bpazumus,O6pyues, 1929). Ha mectopoxiennn Mtabupa Bepxynika KpHCTAIIIHYECKHX ClIaHIIEB
npecTaBIeHa JKene3nskoM — TeMaTHTOBOH KeNe3Ho# py/oii (Topropoe Ha3panue UTabMpHT) U
AKYTOM (AKYTHHI-ATYT-KOpPYH]I, Totia3, pyouH, candup). Ha noepxmocTn onn 00pa3yioT Tak Ha-
3LIBACMBIE KaHTW (OT TANaHX0AaKaHra — HErPUTSHCKAs roJIoBa), COCTOALINE U3 CKOTUIEHHH 06m10-
MOYHOTO KPACHOI'O JKele3HsKa, UeMEHTHPOBAHHOrO OyphiM Kelesuskom B Opekunio. Mrabupce-
KHe KaHTH cojiepskaT B cperem 50% ikenesa.

Bepxusis wacte ropel Moprad npezcrasiieHa sxele3HoOH IULANO Hal KOTYEOAHHBIM 30-
MOTOMENHBIM MecToposxkierneM. Ona npocnexunaercs na 60-90 M na rnyGHHY M COCTOMT M3
KBapLa, Xallle/loHa, onaja, KaoiHa, Oyporo *eje3nska W Bajia ¢ BRICOKHM COJIEPMKaHHEM 3010~
ta (82-180 r/1). B cynsduaasx pynax cogepxanme 3o010ta 12 r/1, a mean — 2,7%. 3ona BTopHy-
HOTO CY/IL(UIHOrO 000ramIeHNs OTCYTCTBYET. AHAIOrHUHAs KapTHHA HabGmogaeTcs Ha A3zaTek-
ckom mectoposkaenun (PA). Keneznwsie ninsine Kapabaickoro pyaHoro nofis nepsoHavaibHO
0TpabaTHIBAINCE KaK Kele30py/aHbIe MecTopokaeHns. B nocienyonem Obula yCTAHOBIEHA 30~
NIOTOHOCHOCTE JKeNEe3HAKA, H HA IIYOOKHX TOPH30HTaX OBUIH BCKPHITHI MCIHO-KOIUCIAHHBIC 30-
norocoiepikalne cy/ib(pUIHbIE PYIBL.

JKenesznnlie HIIANE XapakTEPH3YIOTCH MOPUCTON, S4YEHCTOM, ALMYHON, ry0OKOBOIi, coTo-
BOH, TELIePUCTOH, HO3APEBATOH TEKCTYPaMH, @ TakikKe CKOTIEHHAMH 3EMINCTOr0 BHIA pas/ind-
HBIX OXp, pesibe(PHOTO IMMOHHTA M BBIACIAIOTCS TIECTPOTOH IBETOB, B 0COOCHHOCTH TIPH HAJIH-
YHH OCTATKOB CYIL(UIOR pasnuuHbiX McTauioB. OOBIMHO CUMTaEcTCs, YTO B KOHLIEHTPHPOBaH-
HOM pacTBOpe CyNb(aTHl jKene3a THAPOIN3Y HE TOABEPraloTCs, MO3TOMY IIPH CYXOM KIIHMAare
OnaropofiHble MeTaTBl MUTPHPYIOT, M JKeJle3Has HuAna OeqHa THAPOOKHMCHIO IKEjesa; IpH
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BJIZXKHOM KJIHMate, Hao00poT, THAPOOKHCEl MHOTO, H 4acTh GJIaropogHbIX METAIIOB OCTAETCS B
Kene3Hol nuAne,

B npupone npeoGuagaer KpacHO-0ypbiii LBET jKkeJIe3HOH NUIANLL, YeM H 00yCJIOBIEHO ee
nasganne. OJHaKo He Bcerjia cynb(MIHEIE MECTOPOXKIEHHS B BepXHEH 4acTH NpeJiCTaBlIeHBI
JKENe3HOH wAnoi (3keie3HaKoM) M XapakTepHbIM 1BeTOM. HacTo BepXHss YacTh 30HbI OKHCIIE-
HHs (rHnNepreHes’a) UMeeT HHOM IBET M COCTaB, 00YCIOBJICHHRIX MAITLIM KOTHYECTBOM JKelle3a
HJIN €r0 IOJIHLIM OTCYTCTBHEM. TepMHH “Kelle3Has 1uIana’ HaCTOIBKO YKOPEHMIICA, YTO TaK Ha-
3LIBAIOT 3aBEJIOMO HEKEIE3NCThIC MapraHileBhIE, aTyHHTOBBIE, KBACIIOBLIE M aKe THIICOBhIE”
ILUIANBI, YTO NPHBOAHT K CEPhEe3HBIM HeAopasyMeHMAM. B 3THX cnyyadx TepMuH ‘“KenesHas
mAna” TepseT CMBICT M MOKeT ObITh 3aMCHEH TEPMHHOM “‘BepXymika’ (K3ITHHT) WIH MPOCTO
“musna’” coOOTRETCTBYIOMIETO COCTABA, HANPHMEP, MAapraHieBas NI WKW MapraHiesas Bep-
xymka u T.1. HekoTtopsie acniekTsl 3T0r0 Bonpoca paccMoTpeHs! B paborax B.A. Obpyuesa, B.
Ommonca, A.I'. berextnna n coasropos, C.C. Cmuprora, B.M. Kpeiirepa u coasTopoB. B koHue
XX Beka untepec K 3Toi npobreme nponaa, ¥ BHHMaHKWE re0JIOroB B OCHOBHOM OBITO aKleHTH-
POBaHO Ha 30HE BTOPHYHOTO Cy.ab(PMAHOrO 00OranieHus KPYIMHLIX MeIHONOP(PHPOBLIX MECTO-
POXKICHHUH. AKTYalbHOCTb BONPOCA COCTOMT B TOM, HTO KeNe3HAd LUIANA H UUIANbI-BEPXYIIKH
SBIIOTCS 30/10TO-YPAHOHOCHBIMH H TIPEICTABIIAIOT MPOMBIILICHHBIH HHTEpEC.

BriiensioTcs HIKeCHeAylonHe XapakTepHble HUNBI-BEPXYIIKH CYTb(QHIHBIX MecTo-
POMKICHHI.

A. B ¢CBHHIIOBBIX MECTOPOMK/ICHHAX BEPXYIIKA UMEET XKeNThle M Oenblie 1BETa OT MHMe-
te3uta — PbsCl(AsOy)s n uepyecura — PbCO;. Munemesum — xentelii, OpaHKeBblil, KOpHy-
HeBbIH cephiif, GectBeTHEIN, Genbiil nIM 3enenoBaTwIil MHHEpal, a yepyccum — Genslil, Geciper-
HBlii, KeToBaTo-0elbIi, cepbii, Oypblil 10 YepHOro. B cepefpocBHHIOBBIX MECTOPOIKICHHAX
(mpw cyxoM KITMMaTe), KpoMe JKeJIThIX B OeNbIX 1IBETOB, MOABNAETCS YepPHLIH IIBET POTOBOro ce-
pebpa. Cepetipo pozosoe (homnsilver) — x1opapeupum (kepaprupur)— pyua porosasi, pyza cepe-
OpsiHas porosasi, cepeOpo XJIOpHOE, XJIOPHT cepeGpa, CKPBITOKPUCTAIIHHECKAs Pa3HOBHIHOCTD
— cepebpo ropekoe monounoe (AgCl). Lger GecuserHslil, KenTosato- win OypoBaTo-3e/eHbIi
/10 KOPHYHEBATOr0. XapakTepHEIMH TeoTHNaMH siBiisiiotes: Tpeacypw (mt. HeBaza, CIIIA), nyc-
TeiHg Atakama (Unnm), bpoxen-Xwu (rr.Hoeeni FO. Yansc, Asctpanus), [lotocn (bonusns).

b. B NIAHKOBBIX MeCTOPOXKICHUAX BepXylIKa (1IuisAna) uMeer Oenbic WA TonyGoBaThie
uBseTa ot cMuTcoHHTa — ZnCO; 1 ranmes (obiee TexHuueckoe Ha3Banue KapOOHATHBIX M LIMH-
KOBBIX pyn). Cvumconum — cephiii, rony6oii, KopraHeBaThIi TG0 KpacHkIH, a 2aimell — KelTo-
BATBIil WM KPACHOBATBI.

B. B MeHbIX MECTOPOKICHHAX, HE COACPIKAILAX Kene3a, ¢ NpeobialaHieM XalbKo3UHA
— CusS, kogemnuna — CuS u anapzuma — CuzAsSy, “Bepxyuika” XxapakTepusyeTcs 3eJIeHbIM H CH-
HHUM LBETaMM MaJIaXxuTa, MEIHOMH 1a3ypH, XPH30KOIUTHI, aTAKaMHTAa, a TAKKE KPACHBIMH H KE-
TBIMH LIBETAMM pealiibrapa M aypurnurmenTa. B aTHX ciyuasx jpornyckaercs, 4TO MepBHYHAs Ke-
Jle3Has IUISTIA CHECEHA IPO3Hel W B 30HY OKHCICHHS TI0TANa MPeKHss 30Ha LEMEHTAaH (BTO-
puuHoro cyasduaHoro oborawenns), B KOTOpOii xee30 U3 XaasKonmupuTa u O0pHHTA ObUIO Bbl-
TECHEHO Me/1bl0 ¢ 00pa3oBaHHeM HE COJIEPIKAILero xemesa MeaHoro Giecka.

: Han MCCTOPOAICHHAMH KATHIHON COMH BO3HHKAKT OCTATOYHbIE OﬁmeBBHHﬁ, AHAJIOTHYHBIC LUTANAM-BCPXYIIKAM, B BHIC
mnacToo0pa3HeiX M MTOKOOGPasHEIX Tes. B pe3ynbTaTe HPKYIALUHMH NOIIEMHBIX BOJ KAMEHHAA COJIb PACTBOPAETCA H YHOCHTCH,
a Ha MecTe 0T BHIBETPHBAHHA ocTaeTcs octaTok B BHe CaSO0,, cojlepxkaierocs B KaMeHHoI coln NPOCIOAMH, W BKpanieHuii
AHIMIPHTA WIH rHIca. 3TOT OCTATOYHAIH MPOAYKT MHOrAa o0pasyeT BechMa MOLLHYIO “THRCOBYIO ULISNY” (BEpXyIIKY) Ha
COJITHOM MECTOPOKACHHH. AHalornaHeIH nponecc MpOHCXOANT H HA HEKOTOPLIX TEPPHIEeHHO-YT/ICCIaHLCBRIX MECTOPOKAC-
HUsX, 1 0OpasyeTca “THNCcoBIii Kopep™ (nanpumep, Hop-Apepnkckoe MecTopoxiachne, ApMenns).
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I'. Bepxynika MaprasueBbiX MECTOPOKICHHII MMEeT YepHBIH HIH Oypo-JepHBIii LIBeT OT
PasIMYHLIX OKWCIOB Mapradia (mupomosut — MnQO,, mManrauut ¥ ncunomenad — Mny,Os-H,0,
Baa — MnO,-H;0, 6paynnut — Mny0; umu 3Mn;03-Mng-Si03). B aTux cnydasx nuisna cynbdua-
HOTO MECTOPOIKIIEHNA HA3LIBAETCs MapraHIeBOi, momobHo kene3noil. B tex cmywasx, korja B
NOJAHMETAIIHYECKHX MECTOPOKACHHUAX B KQ4ECTBC HEPYAHBIX MHHCPA/IOB COACPKATCH R&pﬁoua-
Thl MapraHiia, BepXyuka OKHCIACHHBLIX PYI XapakTepH3YeTcs KeJIe30-MapraHileBbIM COCTAaBOM,
T.€. JKeJIe30-MapraHIeBOH MUIANOH (MaHTAHHTAMH — CHTANIAPUTOM, BpenHeOypruToM; kapboHa-
TaMH — MaHreiMHTOM, CHIEPUTOM; CHIIMKAaTaMH — pojiondToM, GyctamuTom) (betexTnn m 1ip.).

A, Munepansl rpynnsl Spo3HTa u, B 0COOEHHOCTH, caM SPO3UT (OKHCHBIH CIOXKHBII
cymsdat — (Kna)Fes[{OH)sS04]2) nmoxo pacTBopstoTes H ABIAIOTCA BTOPRIMH 110CHE THMOHHTA,
HOCTOSHHO HPHCYTCTBYIOMIMMH B BEPXYIIKAX CYJb(HIHLIX MECTOPOXKIEHHH KAK COBMECTHO C
JKeJe3HO0MH MUIANOH, TaK H CAMOCTOATENBHEIM TIPOCIIOEM B BH/C SIPO3NTOBOH nuisnkl, Ona Bo3-
HHMKAeT Ha paHHeil CTaJHy pa3BUTHs 30HB! OKUCIIEHHs U, o 06pazHoMy Beipaxenuio C.C. Cmup-
HOBAa, “J0’KMBaeT” 10 caMoi NO3gHEH cTaauy M B HEHTpanbHOH cpele MEPeXoJUT B JIMMOHUT —
KOMEYHbI NPOJYKT OKHCIEHHA CYNB(QHIAOB Xene3a (€ciu, KOHEYHO, NPOLECC Pa3BHBAECTCA 10
KOHIIQ).

Ha ocnomanmn dakruueckoro marepuana B.M. Kpeiitep u coasTopsl BhLensA0T “‘eu-
HYI0 MO/30HY KEIe3HAKOB H APO3UTOR”, MPH ITOM OCTABAsACh CTOPOHHMKAMH IBYWICHHOTO pa3-
JeJIeHUs 30HBI OKHCIICHHs Ha BEPXHIOK (3Kele3Has LUIANA) W HHXKHIOW (NOJ30HA BEHINIE/IAYHBa-
Hus W ceinyyex). Tak, mo HX JaHHBIM, B 30HE OKHCJICHHMS HEKOTODBIX KOJYEIAHHBIX MECTo-
poxaenuii (bnsra — 10. Vpan, Maiikann u [Dxycanst — Kazaxcran) noj sxkene3noit msanoi 3ane-
raloT KpyIHbIC HakoIUleHus Aposzuta. OGpa3oBanne OYphIX KelNe3HAKOB HTHX MECTOPOKICHHI
00bIYHO CBA3BIBAETCA C BhIBETpHBaHWeM sposnTa. B.M. Kpeittep u coasTopsl paccMaTpHBAIlOT
APO3UTHI KaK POMEKYTOUHYI0 MHHEPATEHYIO (OpMy IpeBpaliieH s THPUTa B OypbIil JKele3HsK,
TeM CaMbIM OTpHLAs BO3MOXKHOCTEL 00OpasoBaHMS SPO3UTa 33 CYET THIPOOKHCIIOB Kene3a WIH
JapeBHHX kene3nnix uuis (Kpeiirep u ap.; 1958).

E. Ha noBepXHOCTH KPYITHOTO 30.J0TOMEIHOTO MecTopoxaeHHs Hena (aHIe3HTOBBIH
nosic @puna-Pusep, [Tanya Hopas I'BuHes) B pe3ynbraTe BHIBETPHBAHHSA H BHINIEIAUYMBaHHs 00-
pasoBaiach OKCH/IHas “3o/10Taf” NUBNa, B KOTOPO# coJiep:kaHne 30J10Ta COCTABIAET B CPEIHEM
1.4 2/m (B nepeuunbIx pyznax 0,6 2/m), a Bce MeHBIe MHHepaIb! BoIlIenoueHbl. Hinke pacnona-
raeTcs 30Ha BTOPUYHOTO cynb(HaHOro 060ralleHus ¢ BBICOKAM COZIEPKaHHEM MEHBIX MUHEpPa-
JIOB — XaJbKO3MHA U B MeHbIleii ctenenn koseswmaa (Highlands, 2007).

K. B 30He oxucnenns cymsGHIHEIX MECTOPOKICHHIT cepHast KHCIOTa, BO3JICHCTRYS Ha
MeCHYaHO-TJINHHUCTEIE M M3BECTKOBbIC KOMIIOHEHTHI DYl M HA BMEILAKOIIME NOPOIbI, YaCTh M3
HHX MEPEBOJINT B PACTBOP, MUTPUPYIOILMIT ¢ MECTA BLIBETPHBAHMA, @ C HEKOTOPHIMH KOMIIOHEH-
tamu 00pa3yeT coelMHEHHs THIIA ATYHHTA, SIPO3NTA H JIepUrHTa (KBACLIOBLIH KaMeHb). B pesyis-
TATE BEPXYLIKH MHOIMX KOJHYEJAHHBIX MECTOPOKACHUH mpeicTaBlIeHbl cBOcOOPasHBIMU OCTa-
TOYHBIMH 00Pa30BaHMAMHM — “KBACHOBBIMH NIANAMK”, HHOTAA pa3padaTeIBACMBIMH C LIEJTBIO
MOJIYYEHHs KBACIIOBOTO KaMHd (Hanpumep, Mectopoxkicane Llopey, Yibekuncran).

4.1.2. Mon3oHa MOJHOTY OKHCAEHHS WM MelHoi 3eaenk. B GoNbIIMHCTBE Cliyyaes
MO/l 30HOH OKMCICHMS TOHMMAeTCA BEPXYIIKa CYIbOHMIHBIX MECTOPOKICHHHA MEkKIYy NOBEpX-
HOCTBIO M YPOBHEM IPYHTOBBIX BOJ, KOTOpas 10/pa3ie/seTcs Ha B¢ MOJA30HBI HOA30HY HKee3-
HBIX TILIAN (M APO3HMTa) W NOA30HY BhblesnaunBanus. B I'eonoruueckoM crosape TepMHH “30Ha
okHceHus” faeTcs B 00mieM BHIE M OTCHUIACTCH K TEPMHUHY ““/KeNe3Has UuIAna’, 9To B JaHHOM
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ciayuae He npuemiemo. CTpyKTypa M CTPOGHHME 30HBI OKHCJIEHHA, Kak yKe ObUIO I0KAa3aHo,
CIOKHASA ¥ MHOTOZ0HANLHAS ¢ XAPAKTEPHBIM MUHEPALHBIM W BEICCTREHHEIM COCTABOM.

TepMun “m0730Ha MOIHOTO OKKCHeHus” BrepBbie IpuMenn B.A. O6pydes, 00be1HHUB
€ro ¢ MOBEPXHOCTHEIM croem, a B mocneayiomem C.C. CMHPHOB HCITOIB30BaT TEPMHH “TIOA30HA
OKHCJICHHBIX PYIA”, HOMECTHB €r0 MEXKIY “TIOBEPXHOCTHBIM CloeM” M “NOA30HOH OKHCIIEHHBIX
BBINIEJIOYEHHEIX Pya”, T.e. MEXKIY KeJle3HOi 1UInoi U noa3oHoi BenenaynBands (CMHpPHOB
1955; Obpyues, 1929).

TToazona MeaHO# 3€MIEHH XapaKTepH3yeTCcs HATHYHEM MallaXHTa, a3ypHuTa, XpH30KOJIbI,
HHoraa GpomaHTHTa W Gnpio3sl. OOBIMHO MHUHEpPanbl TOIH MOJ30HBI peako 0Opa3yroT 3Ha4H-
TEeJIBHBIE 0 MaciuTadam CKOIUIEHHS M Pa3BHBAIOTCA B (JOPME NMPHMA30K, MATEH, TPOKHIKOB H
MEJKHX THe3l, a HHorAa Aaxe JnH3. Ha orgenbHbIX MecTopokieHusx (Hanpumep, Ha Texyrt-
ckoMm) Oupro3a 0GpasyeT caMOCTOSATE/ILHBIC TPOSBIEHHS (MECTOPOKICHHA), TEM CaMbIM ABJIAACH
OHHUM W3 3IEMEHTOB 30HAIBHOTO MHOTOAPYCHOrO MJIACTOBOTO OpyIcHeHHs 30HBI THIIEPreHe3a
CYTb(MIHEIX MECTOPOXKICHHH.

YacTo oKHCIEeHHBIC PY/Ibl MIPEACTaBICHbl B BHE JKeBakoB. MHOTHE M3 3THX JKeJIBaKOB
COCTOAT U3 000I0YEK MIH CKOPIIYI, mogobHo uemylikam JykoBuukl. CdepHueckas gopma B oc-
HOBHOM 0OpasyeTcsi B Tpolecce OKHCIeHHs, Hanoj00ne KOHLEHTPHYECKHX BbIBETPHBaHHMIT Ha
riosepxaoctH. Ha pyannke Caycepn Kpoc (mrr.MonTana) Kenpaki 3070THCTOTO TIHPHTA OKpPY-
#eHbl 0007109KaMH THMOHNTA, 00pa30BaBIIErocs MyTEM OKHCIEHHs Cyb(HIa Kelle3a Ha MecTe.
AHanoruyHas KapTHHa HafmoaeTcs 1 Ha AmyscapckoM MectopokaennH (PA).

[To mauusiv B.M. Kpeiitepa u coaBTOpOB, HanGoNee BEpPOATHEIM MpeACTaBIAETC pac-
TBOpPEHHE B 30HE OKHCICHHA CYOMHKPOCKOMHYECKOTO (JIHCIEPCHOrO, TOHKOJHCIIEPCHOTO) 30110~
Ta B cy/Ib(aTe OKNCH JKejie3a B MPHCYTCTBHN CEPHOH KHCNIOTHI, T.K. 3THM 00BACHSACTCA Kak MORBe-
[EHHE 30JI0Ta B 30HE OKHCIIEHHs, TAK ¥ MoBeleHHe cepedpa, KoTopoe MHUIPHPYET NapauIeNbHO C
30II0TOM M jakke orepeskas ero. B 3oHe oxHcnenns cylb(ar OKHCH yKele3a NoJaBaseT TaJIOHIb,
0IHAKO BOJIM3H YPOBHS TPYHTOBRIX BOJ, IZle Cpela CTAHOBHUTCS BOCCTAHOBHTENBHOM, aKTHB-
HOCTE Cynb(haTa OKHCH elie3a Pe3Ko CHIDKAeTCs, W rajnonasl (xmop, 6poM, #o]) akTHRH3HpY-
I0TCS M CBA3LIBAIOT cepeGpo M OCAKIAIOT B BHJIE I'alIOTEHHUIIOB, KOTOPbLIE YaCTHYHO YBIEKAIOT C
coGoit w3 pacTRopoR 305070. O ITOM CBHJICTCILCTRYIOT MENbYaifiine BPOCTKH 30710Ta B rajnore-
HUax cepebpa, noarBepkIarOUIMEcs ONTHYECKUMH H aHAIMTHYeCKUMM JaHHBIMH. B apyrux
crTydasX, KOTJia TaJoH/Ikl HE MIpaloT BaykHOI poim, cepebpo M 30J10TO BOCCTAHABIMBAIOTCS 0
caMopolHOi hopMbl. ITO MHOr00Opa3He BAPHAHTOB PACTBOPEHHS M MHIPAIMH 30/10Ta B 30HE
okucnenns B.M. Kpeiitep 1 coaBTopsl 00BACHSIOT pasinuHbLIMH OKHCIHTENEHBIMA YCTOBHAMH,
BbIZIeNAs Tpy BapuanTa (Kpeiitep, 1958):

1. OCHOBHBEIMH peareHTaMy SBJAAIOTCH CY/Ib(aT OKHCH JKene3a W cepHas KHCIoTa; 3071010
H cepedpo BRICAKUBAKOTCS B HIDKHEH vacTy 30HbI okucienms (bussa, Hosslit Cubaii, 10. Ypan).

2. OCHOBHEIM PEarcHTOM SBISCTCS CYNL(MAT OKMCH JKelela B MPHCYTCTBUK CEpHOMH Ku-
CIJIOTHI H € 3a/IepXKKoii ramonaos. ITpu aTom cepe@po ocaxaaeTcs B Bie TAIOTCHHIOB, a 30J0TO
MmHATpHpyeT BHU3 (Maiikann u [Dxycansl, Kasaxctan).

3. OCHORHBIM peareHTOM ABIAETCA XNOPHI OKHCH Kenesa (unu ranoumst). [lpu atom 30-
JI0TO PACTBOPSETCH M MHTPHpPYET, a cepedpo ocakJaeTcs B BHJIE raJOreHH/0B Ha MecTe, [e Ha
BCIO I7IYOMHY 30HBI OKHMCJICHHs YCTaHOBIEHO Hanuuue cepebpa, a 30/10TO HaKaruIMBanoCh Ha
HWKHHAX ropusonTax (Tanmsyt, PA).
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4.1.3. lloazoHa BeimeIa9HBAHNA. A.I'. beTeXTHH H COABTOPBI MOSABIEHHE MTOI30HEI BbI-
nieTayMBaHis B 30HE TUIIEPreHe3a 1ol 30H0H oKHuclieHHs 00BICHAIOT, ¢ O/IHOH cTOpOHEI, “0ben-
HEHHEM BaJ030BBIX HHCXOIAMIMX BOJ KHCJI0pogoM™, a ¢ Apyroi, kak nonaraet C.C. CMHpHOB,
yBETMYEHHEM MX KHCIIOTHOCTH JI0 HEKOTOPOTO FOPH30HTA ¢ Mocienylomei Heiitpanusameii. B
YCIIOBHAX HENOCTATKA KHCIIOpoAa o0pa3oBaHHMs THAPATOB JKeJle3a MpH Pa3liokKeHHH CYIb(GHI0B
MOJIKACIEHHBIMHA BOJIaMH HE TIPOMCXOJHT, YTO BiedeT 3a co00if BHIHOC M MHTPAllHIO COEHHE-
HHMil ene3a. B momsoHe BeIMIENauuMBaHMA COXPAHAIOTCA TPYAHOPA3/aracéMbleé MHHEpAJbl —
KBapll, 6apuT, CBMHEI, MBIIIBSK, a Tak)ke CaMOpoJiHOoe 30710T0. OHa (akTHHeCKH JHIICHA Py~
HBIX MHHEPAJIOB H MpeacTaBnseT coboil CHIMYyYKH Pa3IHIHOro COCTaBa: KBAapleBkle, OapHTOBEIE,
KBapl-0apHTOBEIC, KPDEMHHMCTHIE, a TAakK)Ke TMIICOBBIX M KPEMHHCTHIX MIMTOK. YacTo B ITHX
KPEMHHCTO-THICOBBIX chinyukax (bissa) n mmrkax (Hoesiit Cubail) KOHLEHTPUPYIOTCS B ca-
MOPOIHOM BHIIeé HEBHIHMBIC B NMCPBHYHBIX KOT4YEIaHHBIX PyAax 30J10TO H cpedbpo, XOTd B kKe-
NE3HBIX LUIANAX TaKxe HaOIIoJaeTcs X HAKOMIICHHE B NPOMBILUICHHBIX coAep)KaHHAX. AHaso-
rHYHas KapTUHa HaOIo/1aeTes U Ha JIPYruX KOJTYeJaHHBIX MecTopoxIeHuax Ypana n Kasaxcra-
na (Heiimankan). BosmoxkHo, GapHT-rUNICOBBIE NECOYHO-0CKOIOYHBIE CBIMYYKH AHKAI30PCKOTO
MECTOPOJKICHHA, TIPEICTABIAIONIHE TPOAYKTHI MOCIEIHEH CTAIHM Pa3BHTHA 30HBI OKHCICHHMS,
TaKke ABNAIOTCA 30710Tocepe0OHOCHBIMH, O YeM CBHCTENBCTBYIOT HAIIM MHHEPAJOrHYecKHe
JaHHbIE N0 cKBakuHam 150 u 151.

4.1.4. IL10THK 30HLI OKHCJICHHS — TOPH3OHT “pyaHoro Kojuiaxa”. B 30He okucieHus
HanbosTbIIee 3HAYEHME UMEET OCakK/ICHHEe METAJUIOB MyTeM B3aHMOJIEHCTBHA PacTBOPOB C TBEp-
IaeivH TeiaM. Oco0yio pollk IpH 3TOM HMEIOT kKapOoHaTHble MuHepansl Cu, Mg u Fe (kanbuur,
JIONIOMMT, CHJIEPMT) BO BMemlalomux OokoBsix nmoponax. Kucnele cynbdarabie pacTBOpBI MpH
B3aHMOJIEHCTBHHU C ITHMH MHHEpAlaMH B EPBYIO odepenb HelTpanusyot HaSO4 1 Fey(S04)3, a
B JaJTbHElIIeM B HeHTpanbHOi cpele NMPOMCXOANMT creayiomas obpatnas peakims CMHUpPHOB
1955):

RSO,+CaCO:= RCO;+CaS0;4 (4)

B HOpMaibHBIX YC/IOBHAX LMPKY/ISLHH BOJ, T.€. B YC/IOBHAX HENPEPHIBHOTO M JIOCTATOY-
HOTO cHAGKeHNWA HOBLIMU MOPUMAMHU CYIh(aTOB THKENLIX METaJJIOB, 3Ta peakuus Oyjaer npore-
KaTb B IIPABOM HAIIPABJIEHHM H NPHBeIET K 00pa30BaHMIO KapOOHATOB TSKENBIX METAJLIOB, YTO
ouenb xapakrepHo as Cu, Ag u Zn B 30He okucnenns. Ha 3THX ropm3oHTax mMeeTcs orpese-
JIEHHOE KOJIMYCCTBO HEPA3/IOKHBLIMXCS OCTaHIEB (OCTATKOB) MepBHYHBIX cynbduaos. C ocTan-
L[aMA TIEPBHYHEIX M CielaMi BTOPHYHEIX CY/Ih(HIOB HaxoasTcs, mo muennio B.A. OGpyvesa,
“okHcibl, cyabdaTel, KapGoHATHI, camopoaHoe 30070, cepedpo, meas” (OGpyues, 1929).
Ora 30Ha Ha AlTae W3BECTHA JaBHO Kak “‘cynabdo-okcuzona” (mo ILIL Ilmmmnenko). Onnako
C.C. CMHpHOB KaTeropMuecKH BO3PAXKaeT, 4TOOb BTOPHYHbIE OKHCITBI CMEIIHBAH ¢ cynbgata-
MH, KapOoHaTaMM W JIPyTHMH Pa3HOPOHBIMH 00Pa30BAHMAMMH, H CUMTACT, YTO TOPH3OHT OKHC-
Horo oforauieHns “‘npeiacrasifseT co0oil He YTO MHOE, KAK OKHCIECHHYK) BEPXYIIKY 30HBI BTO-
PHYHOTO CynbuIHOro 0boralieHns, n Hellb3s CBA3BIBATH ¢ 00PA30BAHHUE ... C IPEHMYIIECTBECH-
HBIM OT/IOKEHHEM ... B HIKHHX TOPH3OHTAaX 30HbI OKHC/IEHHA Pa3Hoo0pasHbIX cyib(aTos, Kap-
tonartos 1 T.1.” (CMupHOB, 1955).

Takum o6pa3zom, B OCHOBAaHHH 30HbI OKHMCIIGHHS OTYETIMBO YCTAHABIWBACTCA MPOCIIOH
(ropu3oHT) cynbhaToB, KapOOHATOB TAKEILIX METAJUIOB, CAMOPOIHBIX META/LUIOB H OCTAHIIEB HE-
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Pa3NOKMBILHXCA CYIb()HIOB M PelKHX CJIeIOB BTOPHYHBIX OKHCJIOB, BbIIENSEMBIil HAMH Kak
I[UIOTHK 30HBI OKHCJICHHS — TOPH3OHT “pyaHoro koanaxka”. B ormmume oT kKoamaxka B KOHIIEH-
IIMM TEKTOHHKH ILUIMT, T OH 03Ha4aeT CIMNaHHe B eJ(HHOE Treollornyeckoe o0pasoBaHue pasHo-
poaHbIX gacTedl auTochepsl, “pynHbIH KoIax” B pYAHWIHON TeoJOTHM 03HAYAECT COHAX0Xkae-
HHE B Ipelenax onpele/eHHoH cTpaTHrpaduyeckoil HUIMH (eIMHOTO Te0JIOTHYECKOTO Tela HIIN
MPOCIIOs, TOPH30HTA) PA3TTHYHLIX 110 COCTARY W I'EHE3HCY MUHEPAILHBIX (PYIHBIX, CAMOPOIHBIX)
arperaToB C OTHETIIMBO BhIPA)KEHHBIMH KOHTYPAaMH B OCHOBAHHH (HH3aX) 30Hbl OKHCIIEHHS CYIIb-
duaHRIX (MegHONOPGHUPOBHIX) MECTOPOXKICHHIA, BEIIC 30HEI IeMEHTAIMA (BTOpHYHOTO obora-
LIeHH).

4.2.30Ha BTOPHYHOTO obOramenns

4.2.1. T'opu3oHT BTOPHYHOTO OKHcHOro oforamenns. ITo nanuem C.C. CmupHOBa,
“IIpH HAMMYHH XOPOLIO BEIPAKEHHOI 30HEI BTOPHYHOTO CYIB(GHIHOr0 000rameHns, NpH paBHo-
MCPHOM M MEIUICHHOM TOHWKEHHH YPOBHS TPYHTOBBIX BOJl B HHXKHECH YaCTH 30Hbl OKHC/ICHHA
MOXeT OBITh BhIZICNEHA DoJice HIM MEHEE HeTKO 0(OopMIICHHASA T0/30Ha DOraThIX OKHCICHHBIX
pya” (Cmmpros, 1955). Beime mbl yke ormeTwiw, 9to 3Ty momsony C.C. Cmupnos pac-
CMaTpPHBAeT KAK “OKHCIEHHYI0 BEPXYLIKY” 30HBI BTOPHYHOIO cyisduanoro oboramenus. B
IAHHOM ciyydae TpyaHo cornacutees ¢ C.C. CMHUPHOBBIM B TOM, 4TOOBI 3TY “OKHCICHHYIO BEp-
XYIIKY” BBIICIHTL B OCHOBAHHH 30HBI OKMCIICHHS, 4 HE B Ka9eCTBE NPOC0s (HIH rOpH30HTa) B
Bepxax 30HbI eMeHTanuy (oboramenns). TTo nannem B.A. Obpydcea, “...B 30He OKHCHOTO 000-
raleHs KOJIMYECTBO PYIIbl PE3KO YBEJIMYHBACTCH, H B MHBIX CIydasX OHa Jaxe Oorade 30HbI
uemenrain” (O6pyues, 1929).

“OxmciieHHass Bepxymka” 30HBI Cynbduanoro oforamenns B OOJNBIIMHCTBE CIIYYaeB
NpeJcTaBIeHa BTOPHYHBIMH OKHCIaMu Menn — TeHopHToM (CuQ) 1, BO3MOXKHO, XOTsl M B MCHb-
wei crenenu, kynpurom (Cuy0). Dra noazona (“Bepxymka') AaBHO H3BECTHA Kak MOI30Ha “ca-
AHCTHIX pya”. TepMun oOyCIOBNEH YEPHBIM MM YEPHO-OYPBIM 1IBETOM H MSITKOCTBIO PYIBI,
Mapatomiei nanbibl. OHa COCTOMT U3 00IOMKOB Pa3THYHBIX BTOPHYHBIX MUHEPAJIOB, CBA3aHHBIX
HOBOODOPA30BABHIAMCS PBIXJIBIM LIEMEHTOM C MOPOIIKOBOM, TOHKOMOPHUCTOM, mepexonsnicii B
AYEUCTYIO CTPYKTYpOil. TeHOpPHTOM ornpenensieTcs UBET H CTPYKTYpa “‘MePHBIX CAKHCTBIX PYI .
Tenoput — wepnas MeHas pyaa (cMonsHas MeIHas pyaa), 0OBIMHO BCTPEHAETCA B BHJIE 3CMITHC-
THIX M MOPOIIKOBATHIX 00pa30BaHMH C IPHUMECHH0 OKHCIIOB Kelle3a — MENAaKOHHTa (BBHICOKO/IHC-
NEPCHOTO TCHOPHTA).

OTmeTHM, 4TO HCCIIeIOBaHMs TIOKA3EIBAIOT, YTO B MOJMYOKHC/ICHHBIX XallbKO3ZHHOBBIX PY-
JIax 4acThIM IPOJYKTOM ABIAETCSA KYIPHT, IPHYEM C IPHMECBI0 CAMOPOIHOH MeIH B BH/IE BKpa-
IUIEHHBIX MEJIKHX 3epeH, T.K. B XallbKO3HHE HeJI0CTaTO4HO cephl Ul IEPEBo/ia Beel Menn B pac-
TROP. TIpH OKNMCIIEHHH XaJIEKO3MHA OKHUCHEIM cymh(haTtom xkenesza Fex(SO4); 1 noctyne crobor-
HOTO KHCJIOpOZa MPOMCXOIHMT €ro 3aMelleHHe CMEeChI0 JTHMOHHTA M KymnpuTa ¢ odpasoBaHHEM
TaK Ha3bIBaeMOH “KHPNUYHOH pyabl” (KpacHOM MeTHOH pyOBI) — KOMIOHIHBIX MHHEPAIbHBIX
cMeceil KynpHuTa, TEHOPHTA ¢ NTPHMECHIO0 THIPOOKHCIIOB Kelie3a H kpemHesema. B cocTas atHx
pya, no C.C. CMUpPHOBY, BXOIAT OKHC/IBI H THIPOOKHCIBEI MEJIH, CAMOPO/HAs Meb, MATaXHT H
“ro00HEIE MPOAYKTEI” HAYATLHBIX CTAAHH HW3MeHeHns XanbkosnHaa (CyupHoB, 1955).

XapakTepHbIM HNPHUMEPOM SABISAIOTCA OKHCIICHHBIC Py/Abl AHKAaA30pPCKOI0 MECTOpPOXKIE-
HHA, TJIe YETKO MOSBJIAETCS CAMOPO/IHAA Medb C TEHOPHTOM (KYNPHTOM) B BH/IC HANETOB M IpO-
cloeB, a Takke Mectopokaeane Tuatuk (mr.}Ota, CLLIA), roe Ha royouse 700...800 m BMecTe ¢
BTOPHYHBIMH OKHCIIaMH HaXOJATCH BTOpHYHBIE cylb(uael Menu. BosmoxHo, kK 3THM obpa3zo-
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BAHUAM CJIe[lyeT OTHECTH BRINICONMHCAHHYI0 OKCHIHYIO 30JI0TYI0 NUIAINY Ha/l BTOPHYHBIMH CYIIb-
tunamu mectopoxacHus Hena (ITamya Hosas I'Bunes), TpUnogHATON Ha TMOBEPXHOCTH B pe-
3ynbTaTe oporpaMIecKux ABHKEHHH.

4.2.2. MoxzoHa BTOpHYHOrO cyjab¢uanore odoramenus. Ilogzona (30Ha npu orcyr-
CTBHH OKCHJIHBIX 000TalleHHBIX PY/1) BTOPUIHOTO CynhdunHoro oboramenus oOsHHO pacmona-
raeTcsa HHKe YPOBHA FPYHTOBBIX BOJ. B HeKoTOpBIX clydasx cxema pa3MelleHHs B 30HE IHIlep-
TeHEe3a B Pe3ybTaTe HAJIMKEHHBIX IK30T€HHO-THIPOTCHHBIX W XEMOTE€HHBIX MPOIECCOB Hapymia-
ercs, 0 4eM OpIN0 ckazano Beime. OBLIMHO ee TpaHMILI pe3kHe, HO OBIBAIOT PaciIBIBYATHIMH H
nocTeneHHeIMA. [Ty0HRa pacmpocTpaHeHHs — OT CCATKOB 0 COTECH METPORB. 30Ha BTOPHIHOTO
cyns(uaHOro oboramenus clokeHa XaasKo3HHOM, KOBEUIMHOM M pexke DOPHHTOM H HacTo AB-
1AeTCsl OCHOBHBIM PECYPCHBIM MOTEHIHAIOM CYIB(QHIHOrO (MEAHOMOP(HPOBOr0) MECTOPOKIE-
HHA. 30Ha BTOPUIHOTO Cynb(uaHoro oboranieHus 00bIYHO XOPOILO BhIpakeHa HAa MeJHONOpQH-
POBLIX MECTOPOMK/ICHHAX ¢ CHILHO Pa3BUTOM 30HOH OKHCIIEHUS.

Jlnst TO30HBI BTOPHYHOTO 000TalIeHHs XapaKTepHa peakuus Mexay cynbdaramu u cy-
nb(hHIaMHA, YTO TPHBOIUT K OCA/ICHHIO BTOPHYHBIX CYTB(HIOB IO cXeMe, IpoTeKaromei Oe3
cBoOO/IHOTO Jl0CTYNA KHCIOpoia. JTa ojHa n3 ocobenHocTeH 30HBI cynbduaHoro oboramenus
(Oo6pyues, 1929; berexTun u np., 1938; Cmupnos, 1955).

RSO, +MS __, MSO,;+ RS (5)

B 30He OKHCNIEHMs 3Ta peaklfA TAKKe HMEET MEeCTO, KOrja MPOHCXOAUT OOHIEHOe To-
Tpebienne kuciopoia (OKUCIEHHE), H B pe3yJIbTaTe Ha HEKOTOPBIX Y4acTKaX Pe3Ko MOHMKaeTes
WIIH OTCYTCTBYET COJICPIKaHHE KHCIOPOIa.

Mennslii cyasar npH OTCYTCTBHH KHMCIIOPOIA JIErKO B3aHMOJEHCTBYET € MHPHTOM,
00pasys psiZi BTOPHIHBIX CyAb(UIOB MEIM M NEPEBOJIA Kele30 B PAcTBOP B BHIC 3aKHCHOTO
cynbdara.

5FeS; + 14CuS04 + 12 H,0 = 7Cu,S + 5FeS04 + 12H,504 (6)
(XamEK03WH)

4FeS; + 7 CuSO4 + 4H,0 = 7CuS + 4FeSO4 + 4H-,0 (7)
(KOBENITHH)

OTH peakiHH 0OBIYHO LIMPOKO Pa3BUTHI B 30HE BTOPHYHOTO CYNb(uIHOTO 0foramenus
M PEJIKO BCTPeHYaloTes B 30HE OKMCIEHUs, O/IHAKO NPH 3TOM GOJIbINas YacTh cepbl OBICTPO OKHC-
JIAIETCA.

Menusiii cyasgar npyu HeIOCTATKE KHCIOPOAA B3aHMOAEHCTBYET TAkkKe € XaJILKOIH-
PHTOM H 3aKiaqsIBacT Ha4ano 06pa3oBaHHIO BTOPHHBIX CYNAB(GHIOB MEIH — XalbKO3HHA, KO-
BEIUTHHA 1 pexke OOPHHUTA MO CITEIYIONIeH Peakiiiy 30HEI CYNh(HUIHOTO 000rameHHS:

5CuFeS; + 11CuS0O, + H,0 = 8CusS + 5FeSO4 + 8HaSO, (8)
HIIN

CuFeS; + CuSO; = 2CuS + FeSO4 (9

B pesynpraTe XaJbKOMMPHT IO KpasM TPEIIMHOK 3aMelaeTcs BTOPHYHBIMHU Cymb{uia-
MH, @ B [IEHTPE TPELIMHKN PACIONAraeTcs MMMOHHT. OCHOBHBIM NPOMEKYTOYHBIM NPOIYKTOM
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IIPH JTOM SBIIETCA XAIbKO3MH, OKHCIAESHHE KOTOPOID AaeT KYTpHT, O 4eM ObUI0 CKa3aHo BBIIE.
Meansrii cynedar B 30He HEMECHTALHH MOKET BEI3BATh 3aMEIICHHE KOBEJUTHHA XaIEKO3HHOM.

B OTzelBHBIX CIIydasX BTOPHYHBIC CYNb(H/Ibl OCAKNAIOTCS BHIIIE YPOBHA TPYHTOBEIX
Boz1. JlomyckaeTes, 94T0 B CyXHX 06IacTax, riae ypoBeHb IPYHTOBBIX BOJL JEKHT IMy0O0KO, HHCXO-
Aslife METEOPHBIE METAILIOCOAEPIKALIIUE PACTBOPLI B BAJI0O30B0I 30HEe MOTYT BCTPETHTE BOCCTa-
HOBHTENLHYIO Cpe/ly B MOPHCTERIX mopoaax 6e3 AocTyna KHCIopo/a, Yepe3 KOTophle Bojia mpoca-
YHBAETCA BHH3 C MIOBEPXHOCTH, TEPASA KMCIOPO 10 30Hbl HACHIMIEHHs, KOTJAa PACTBOPLI NpHOO-
PETAIOT BOCCTAHOBUTEBHBIN XapakTep, He 10XO0s JI0 YPOBHSA IPYHTOBHIX BOA. B 3THX ciyuasx
OCaKCHHE METAIIOB HMEET MECTO BBILIE YPORHS IPYHTOBBIX Boj (DMmonc, 1935).

B nporiecce BTopHYHOTO cyabhuIHOrO oboTanieHns mapasie/HO MPOHCXoNT obeHe-
HHe py/ (MOpox) cepoil M Kexe30M, H OHH IOYTH IOJHOCTHIO JIMITAKTCS CYNB(QHIHOTO Kelnea
(CmupnoBs, 1955). XapakTepHbIM TPHUMEPOM ABJIACTCA 30HA BTOPHYHOTO CYyIbHIHOTO obora-
wenua Texyrckoro mectopoxnenns (PA). 3necs OHa NPEACTARNCHA BTOPUUHEIMK KBAPLHTAME
KBapl-CePHIIMTOBOH, pe:ke — MOHOKBapLEBOH (almii CBETIO-ceporo 1BeTa ¢ XapaKTepHBIMH
@KypHBIMHM IATHAMH BTOPHYHBIX cylbguuoB. [Topoga npencrasieHa B BHIE LEILHBIX GIOKOB,
KYCKOBaTBhIX 0DIOMKOB M chiTyukH. IIpH HCC/IeQOBAHMHM MaTepHana CKBaXKMH HAM YIAloCh Bbl-
AENUThH TOPU30HTANBHYI) 30HANBHOCTL paclipeefeHUs BTOPHUHEIX CYIILDUI0B B 3aBUCUMOCTH
OT NpeobIaaouIero MHHepaia. B menoM BeIAe/UINCE TPH HPOCIIoA (CBEPXY-BHH3): KOBELIHHO-
BbIi, DOPHHUTOBEIH M XaTBKO3MHOBBIA, NMPHYEM cOIepkaHHEe NpeodNafaulero MUHEpana coc-
TaBsio 58-72%. YcTraHOBIEHO, YTO Ha OT/IENIbHBIX Y4acTKaX 30HA CylepreHesa IpeicTaBiieHa
ABYMS ApYCaMH -MOJ30HAMH, MPUHYEM BePXHAA MOA30HA Gorave mo ComepXaHuio Meau B 2,24-
1,15 pasa (no cks. 802 — 0,83%; cks. 831 — 0,46%), uem amxHss (ckB. 802 — 0,37%; cks. 831 —
0,40%). Mexy cynepreHHbIMH MOA30HAMH YacTO BBIIENAIOTCA YHACTKH CMEUIaHHBIX PYI, a
uAorga U 0J10KN HenepepadOTAHHEIX CY/Ib(UANLIX Py, c1aD0 3aTPOHYTHIE CYNEePTeHHbIMH [IPO-
eccaMu. AHAJIOTHYHOE JIBYXBAPYCHOE OPYACHEHHE CYNEPTEHHEIX Py H3BECTHO B MEIHOIOP-
(hHpOBbIX MeCTOPOMKIeHMsIX H0ro-3anagubiX wTatoB CIIA (Hainp. Meauslii nosic Apu3oHsl, Mec-
Topoxaenne Peit), Bapnanzopckas mearonopdHpoBas cuctema (Mectoposkaerne Bockecap).

HammMi MuHepanornuecKuMy HCCIeOBaHIBIMH JIOKAa3aHa 3070TOHOCHOCTE PYI] 30HbBI
cyneprenes3a Texyra, 4TO XapakTepHO A McJHONOP(HHPOBEIX MeCTOPOXKAEHHH "THOpHTOROH"
Mozenu Xoumcerepa. 30J10T0YPaHOHOCHBIMHE ABJISIOTCA TAKKe M Cy[epreHHble pyIbl aHaT0rHY-
noro Bapnamzopckoro (HKP) mennonopdupoBoro Mectopoxienns (no pasusiM BHUUXT, r.
Mocksa), KOTOPOE® Mbl OTHOCHM K 30J0TOMEIHONOP(HHPOBOMY THITY "JHOPUTOBOH’ MOIEIN.
MHKpOCKOMHUECKHE HCCAEI0BaHHA MOATBEPKAAI0T HATHYHE 30J10Ta M cepedpa He TONbKO B CY-
NEPresHbIX pygax, HO U B IIePBAYHBIX cynbgMOHBIX pydax. TexHolloruueckie Hcciae0BaHu,
nposenennsie B 'MH (2006r.), moareepxkaaloT 30/I0TOHOCHOCTh CYMEPreHHBIX pya, T.K. B Mel-
HOM (UIOTELMOHHOM KOHICHTPATE W3 CynepreHHnix pyn (obupiM secom Gonee 1000 kr) cosep-
JKaHHE 30J10Ta cOCcTaBuIO 6 r/T. 1o HAIMM IpenBapUTEILHEIM IIOCYETAM, B 30HE CyIEpreHesa
(50 MnH.T py/aBI) 3anackl 3010Ta cOcTaBAT NpuMepHo 15-20 T (ripu 3anacax mosnmoaena 8000 T u
mean 230 Teic.T). MOIMHOCTE 30HBI BTOPHYHOTO CYIh(UIHOrO 060TralleHHs cOCTaBseT B cpell-
HeM 50-55 M. Cpenuas o6seMHas Macca Py 30HLI cynepreHesa cocrapnser 2,51 rlem’. Conep-
’KaHHe BTOPHYHLIX CYIb(HIOB MEIH O BCEM CKBaXXMHAM CHIIBHO BAPBHPYET M cocTaBiseT 20-
80% ot obuiero comepxanusa cynbpuaos Menn. Cpennee conepxanne Meau cocrasiset 0,46%,
a monubaena — 0,016%. Xapakrep opyaeHeHHS TIPOKWIKOBO-BKPATLIEHHBIH — MITOKBEPKOBbIH,
OJIHAKO PACCIIOeHHBIH.
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I'paHuIIBI 30HBI BTOPHYHOTO Cy/Ib(HIAHOTO o0oramenns 00bIYHO Y€TKO BBUIETISIOTCS, HO
WHOT7]a OHW TIOCTETICHHL! U TIPEZICTABIICHBl CMCIIAHHLIMA PYy/laMH, XOTS BO MHOTHX CITy9asX Ha
meHonophupoBbix Mectopoxaenuax mupa (Koynpan, Bomekyns, Kanmaxup, Yayua, Peii u
7p.) 30HA BTOPHYHOTO Cynb$HHoro oGoranieHns He OKOHTYPHBASTCS, a NCPBAYHEIC ¥ BTOPHY-
HEIE cy/Ib(uas! TepepabaTriBaloTesa BMecTe. HaM npencTasiseTcs, 970 HpH TAKOM NOIX0/E CMe-
MUBAOTCS paziuyHbie redeTHYccKie 00pasoBanns, OTIHYaoNINecy, Kak yke Lo oTMedeHo,
MHHEPAIOTO-TEXHOJIOTHYECKHMH, 3JIEMEHTHBIMH M KOJIHYeCTBEHHO-KAa4eCTBEHHBIMH II0Ka3aTe-
navu. [ng OKOHTYPHBAHUS CYTIEPTEHHBIX PY/T B TAKMX CNYYAAX MOKHO PYKOBOJACTBORATHCH OT-
HOILICHHEM Cephl K COAEpKaHHK 00LIeit MeIy.

CrnemyeT OTMETHTB, 9TO TIpH ()OPMHPOBAHHHN IMHTCHETHIECKHX MHMHIBTPAIMOHHBIX (IK-
30I'€HHBIX) 30J0TOPYAHBIX H IPYrHX MECTOPOKIEHHMH MMEKT MECTO NPOTHBOHAIpAaBICHHBIE
NPOLIECCHl: ¢ OJIHOH CTOPOHBI, 3TO OKMCIHTENLHBIH PYA0odOpMHPYIOIIHI SIMIenes, CBsi3aHHEIH ¢
NpOCayHBaHHEM CBEpPXY KHMCIOPOIHBIX BOX (dNHMIeHeTHYeCKHH-HHGWILTPALIMOHHEINT THII), a ¢
JAPYroii — BOCCTAHOBHTEJILHEIH SMHMreHes, 00YCIOBICHHEIH IMOCTYIUICHHEM JKHAKHX WM Tra3o-
00pa3HBIX yrieBOLOPOAHBIX BOCCTAHOBMTENEH U3 Oonee rinybokux dacTeil (3nMreHeTHYECKHii-
aHarcHubli THM, Emuceesa u ap., 1974). [lostoMy B peaibHBIX reoJOrHIECKHX YCIOBHIX YacTO
HabmonaeTcs HANOKEHHE JIPYT Ha JIPYyra OKMCIHTEIBHBIX W BOCCTAHOBHMTENHHEIX IIPOIECCOB,
onpeaesIMX CIOKHYI KapTHHY JTIHIeéHEeTHYECKOil (IutacToBoii) 30HansHOCTH. Kpome Toro,
KAPTHHA OCJIOKHACTCS TakkKe TeM, 4TO 9acTO BOCCTAHOBHTEILHAs Cpelda Ul jKelie3a MOKeT
OBITH OKHCIIMTEIBHOM /718 IPYTHX METAIOB, H TI03TOMY COBMECTHO MOTYT COCYILIECTBOBATh 30~
Ha [1J1aCTOBOTO OKMCIEHHS B BHIE THMOHWTH3AaLAH M 30HA MJIACTOBOTO OTJIEeHHs (BOCCTaHOBIIE-
aue 6e3 H.S). B 3ome rumeprenesa ¢GpopMHpoBaHHe MH(HIBTPAIIMOHHBIX MECTOPOXKICHHUI 30-
JIOTa | IPYTHX META/LIOB OMNpe/ie/isAeTcs HEe BhICOKOH MX KOHLEHTpalHei B pyJOHOCHBIX PacTBO-
pax, a IPOJODKHTENLHOCTIO CYILeCTBOBaHHA TeOXUMHYECKoro Gapsepa.

Takum 00pa3oM, Ha OCHOBaHWH BBIIIEM3A0KEHHOrO MaTepHana 000CHOBLIBAETCA BhIJE-
JIEHHE JIIMTEHEeTHYECKOH MHOTOCIOHHON PYAHOH MOJIENH 30HbI THIIEPreHesa ¢ XapakTepHbIM 30-
HATLHEIM JKENE30PYIHBIM (30710TOMOIMMETANIHYECKHM), 30/I0TOYPAHOBBIM M MEIHO(30710T0)
pyaHEIM OopydeHeHueM. IlormyueHHBle IanHble ABISIOTCA BaXKHBIM MAaTEepHAlIOM B Jiesie Mpor-
HO3HOTO TJIAHUPOBAaHHS TIPHPOIOOXPAHHBIX M HEJIPOOXPAHHBIX MEPONPHSTHI NPH MPOMBIII-
JIEHHOM OCBOEHHMH PY/I 30HBI THIIEpreHe3a CyIb(GHIHbIX (MeIHOMOP(GHPOBLIX) MECTOPOXKAEHHIA,
a Takke Nal0T BO3MOKHOCTh HAMETHTh KOHKPETHBIE TEXHUKO-TEXHONOTHYECKAE PEIIEHNs N0 NX
PALHOHAIBHOMY HCII0/Ib30BaHHIO M OXPaHe Help.

C o1oit Touky 3penuns Gonbiioli MHTEpEC TpeACTaBiseT OKOHTypMBanue 30H (MoNoc)
(UITRTPALMH M BBIIE/IAYHBAHMA 30J10Ta (cepebpa) B 30He rUNepreHesa ¢ oHOH CTOPOHBL, a C
APYToi — UHOUIBTPAIMOHHOS OCAXKICHHE RTOPHUHEIX Onaropomubix Metannos. UMeromuiics s
HalleM pacnoioxennd (akTHyeckHil MaTepHan 1o onpoboBaHHI0 KepHA CHCTEMBI OYPOBBIX
CKBAKHH OHOIO M3 CYNbMMIHEIX MECTOPOXKICHHN NAeT BOIMOKHOCTL HA MEPUMOHANLHBIX U
IIMPOTHBIX BEPTHKAIBHBIX MPOEKIMAX OYPOBBIX CKBAKHH ¢ HAHECEHHEM NAHHBIX TIOTHOCTH,
coepKaHus 30JI0TA W MHHEPATIOro-reTporpadH¥eckoro cocTaBa nmopos B MepBoM MpHOIMKe-
HHH OKOHTYPHTb 30HBI (PUIBTPALNH, BHIIIEIAYHBAHNS H BTOPHYHOTO OCAKICHHs OIaropoIHBIX
METAJLIOB B MOIIHO# 30He runepresesa (A0 350 M MomHOCTH).

Ha Llentpansnom ¥ FOKHOM y4acTKax OKOHTYPHBAKOTCA B OCHOBHOM 2 TpYIIEI Qarmii
BTOPHYHAIX KBAPIUTOB 10 IJIOTHOCTH M MHHEPANIOTO-NIeTporpad)uecKoMy cocTaBy:

1. AnyHMT-pyTHII-CEpHLMTOBBIC BTOPMYHBIC KBAapUHTLI, KOTOPHIE XapakTepH3yIOTCH
MI0THOCTBIO oT 1,69 10 2,49 r/cM’ M BKIIIOYAIOT: ATYHHTOBBIE, PYTHIOBbIE, ATYHHT-PYTHIOBEIE,
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PYTHII-ATYHHTOBBIE H CEPULHMT-KAOIHHOBbIE (CEPHLMTOBbIE) KBAPLMTLI, 8 TAKXKE KBApLEBBIA ap-
THJITH3NT, [JIATHOAHAE3NTEI H aHZIE3UTHI;

2. KBapi-reMaruT-MarHeTHTOBbIE BTOPHYHBIE KBAPLUUTEI IIOJHOCTEIO 0T 2,5 10 2,88 rlem’®
M BKJIIOYAIOT: apriJUTHTHINPOBAHHEIH SKEJIe3HRIH aH/Ie3UT, TeMATHTOBEIH apruJlIN3UT, FreMaTHT-
AJlyHUTOBEIH, TEMaTHTOBBII, I'€THT-I€MATHTOBBII, MAIHETUTOBBIH M PYTHII-reMaTHTOBBI KBap-
LIHTEL

AJYHUT-PYTHII-CEPUIIATOBAA (DAl BTOPUYMHBIX KBApPIMTOB OTHETIHBO OKOHTYPHBAETCA
B leHTpansHoi gacTh y4.lOkHBIH M cnyxuT 30HOH And QUILTpaunH M BbIETAYNBAHNA 0]
BO3eiicTBHEM 0DOTAIEHHBIX KHCIOPOIOM BaZl03HbIX BOJ HA TTYOHHY, B OCHOBHOM JI0 TOPH30H-
Ta 2670 M. VcpeaHeHHOE CpeIHee COepkanne TUIOTHOCTH B 30He cocTaBisieT 2,36 r/cM’ mpH
I7IOTHOCTH B JIekaqnx GOKax coOTBEeTCTBeHHO 2,52 r/em’ 1 2,254 r/em’. B camoii ANyHUT-PYTHII-
CepULMTOBOIT 30He 0OBEMHAsA Macca TMOCTENICHHO YBEJIMHMBACTCA OT 2,254r/cM’ Ha OTMeTKax
eeite 2900 M g0 2,59 r/em’ Ha rnyounax Hwke 2700 M (puc. 4.1, mp.5).

Ksapi-rematur-MarneTuTOBas auus BTOPHYHBIX KBApUHTOB OTYCTIIMBO OKOHTYpPH-
BAaeTCA B IEHTPATBbHOH YacTH y4. LleHTpanbHelii U CITYAKHT BMECTHIHIICM OCAXKICHUA METAIIIOB
IIPH UX BEIHOCE M3 30H (DPHIBLTpaluH M BhimenadnBannd. O6beMHas Macca KBapH-TEMaTHT-Mar-
HETHTOROI TTOJNIOCKL, pOcekKeHHas Ha rayouny 300 M, cocTasnseT B cpenHem 2,435 r/em’. B ca-
MOii TIoTIoce 0GBEMHAs Macca MOCTENEHHO yMeHbluaeTes o1 2,480 r/em’ wa ormetkax 2900-2800
M 110 2,32 r/em’ na rayGunax 2700-2600 M, a B KOHTaKTaX NOJOCK — Ha JIEBOM M NPaBoM GOKY
00HAKAKTCH ANYHUT-PYTHI-CEPULIHTOBBIE METACOMATHTEI ¢ 00bEMHOI Maccoil COOTBETCTBEHHO
2,241 r/cm’ (ma neBom Goky) u 2,429 r/em® (na npasom Goky). Ha yuactke KOxkHbiii nonoca
KBapII-reMaTHT-MarHCTHTOBBIX BTOPHYHBIX KBAPIHTOR MPOCIICKHUBACTCA MEKIY ABYMS BETBAMH
ANYHUT-PYTHII-CEPUITTOBBIX BTOPHYHBIX KBAPIIUTOB M XapakTepusyercs o0beMHOH Maccoit 2,45
r/em® (puc. 4.2, mp.5).

Ha yuactke IOwxHbIi Habmogaercs nocteneHHoe yseaudenne odnemHoil mMacesl ¢ 2,2
r/cM’ Ha BEpXHHX TOPH30HTaX, a B mociemylomem 2,382 r/em® (2900-2800 M) — 2,441 r/em’
(2800-2700 m) mo 2,59 r/em’ ma ropusonTax Huxke 2700 m. Ha yuactke [lentpanbhbiii Had-
mojaercs Goree cloKHas KapPTHHA, BhI3BaHHAs yBelu4deHweM o0bEMHOI Macchl Ha ri1yOHHax
2800-2700 M (2,501 r/em’) u 2700-2600 m (2,395 r/cm’). Ha Bepxumx ropusoHTax (B 30He
okHcleHns) o0beMHass Macca, Kak M Ha ydactke HOkubii, cocrapnser 2,251 riem®. Ha
ropuzonTax ke 2600 M oObeMHan Macca coctasisier 2,345 rlen’.

TTonoca KBapL-IréeMaTHuT-MaroneTHTOBBIX BTOPHYHBIX KBAPLUHUTOB BECbMd 060TaH.l€Hﬂ 30J10~
tom. Cogep:xanue 3070Ta B caMoil nonoce Ha ydacTke [[eHTpankHbINi cocTaBIseT B cpeHEM
0,308 r/T, mpH 3TOM ¢ MOCTENIEHHEIM YMeHbIIEHHeM ¢ Tayounoii: 0,676 r/t Ha otmeTkax 2900-
2800 m, 0,264 r/t na ormetkax 2800-2700m 1 0,047 r/t Ha otMmeTkax 2700-2600 m. Ha nesom
Ooky comepxanne 30701a coctasuio 0,0365 r/t, a va npasom 0,102 r/t (110 BCel BEPOSATHOCTH,
nexaqnii 6ok). Ha ygactke HOxkHbIH (IIMpoTHAs BepTHKaIbHAS MPOCKIMA) MEKIY aIyHHT-DY-
THII-CEPHIIMTOBBIMH TOJIOCAMH, T.€. B MOJIOCE KBapIl-reMaTHT-MAarHETHTOBBIX BTOPHYHBIX KBap-
IIMTOB CpeHEee CojiepikaHne 3omoTa cocrariuseT 1,975 r/1, a B npaBom 60Ky KOPOTKOH MOJIOCH —
0,423 r/1, B TO BpeMs KaK B JeBOM OOKY OCHOBHOH alyHHT-PYTH/I-CEPHIINTOBOH TONOCH —
0,0025 r/1, a B camoii nonoce (2950-2650 M) — 0,056 r/T. 3nech CO3MACTCSA NOKHOE BlICHATICHUE,
410 Ha ropuzonte 2880 M 30Ha BeINENauMBaHUA M (QUIBTPAIMH CMelleHa Ha 3anaig Ha 175 M,
OIIHAKO, KOHTAKTEI 30HbI IPHHUMITHAILHO OTIMYAKTCS.

Takum 0Gpa3oM, B BEPXHHX TOPH30HTAX ANYHHT-PYTHII-CEPHIINTOROI 30HBI TPOHCXOIAHT
HHTEHCHBHAs (MILTPALHA H BBINIETAYHBAHHE, 3 B BEPXHHUX FOPH30HTAX KBapIl-TeMaTHT-MarHe-
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THTOBOM [10JI0CH! — HHTEHCHBHOE HAKOIUICHHE BBIIIEIOUEHHBIX METALIOB. 3/IeCh ClIe/lyeT y4ecTh
TaKKe TOT (JaKT, UTO B 30HE OKHCICHHA (IIOTHOCTH 2,2 I/cM’) HAKAMUIHBAETCS OT BHILIE/TAuHBa-
Hus (Ha Mecte) 30i10T0. Ha yuactke LlenTpaneHelii 30Ha THIepreHesa 1o couepiKaHHIO 30710Ta
YETKO JIEJIHTCSA Ha JBa 3Taxa BCpXHHﬁ — COOTBETCTBYET 30HE OKHUCJICHHA, C BBICOKHM COJICpIKa-
HHEM 30JI0Ta M HHM3KOil TUIOTHOCTBIO (YTO XapakTepHO IA 30HBI OKHCIEHMS) M HIKHEHd — co
CPaBHHTEILHO HA3KUM COJIEPKAHHEM 30J10Ta M BBICOKOH nnoTHocTeio. KaHansl HakonineHus 30-
I0Ta B HWKHeil YacTH 30HBI TMIEPreHe3’a Pe3Ko pPAcIIMpAITCA H COnpHKocasck 00pasyloT
00beMHO-TIPEPLIBUCTYIO “TINIACTOBYIO ™ 3a7ICKb.

370 nepsas MOMBITKA OKOHTYPHBAHMA MON0C (GUILTPALMM, BBILIETAYHBAHHSA W HH(WIb-
TPaAIMOHHOTO HAKOIUICHHUS 30710Ta B 30HE THIICPreHe3a Mo MIOTHOCTH Topoj Ha ray6Guny 300 m.
B nepBoM npuOaHKEHHH MOKHO OTMETHTH, YTO B 30HE runeprexesa (Ha rmyGuaax 2500-3500
M) TUIOTHOCTh TOPOJ OTpakaeT cOAEPKaHHE 30J10Ta, XOTH NPIMYIO 3aBHCHMOCTh TPYIHO ycTa-
HOBUTE. Clle/I0BATENBHO, HA OCHOBAHHH BLILICH3I0KEHHOTO MaTepHaia 000CHOBBIBAETCS BhIIC-
JIEHHE SIHUreHETHYSCKOH MHOTOCH0HONH PyHONM MOJENH 30HBI THIIEPTEeHe3a ¢ XapaKTepPHbIM 30-
HAJIBHBIM JKEJIE30PYIHBIM (30J0TONONAMETATITMYECKHM), 30J0TOYPAHOBBIM M MeaHO(30510T0)
pyaHeM opyaeneHHeM. IlomyueHHble JaHHBIE ABNAIOTCS BAaXKHBIM MaTepHAlIoOM B JeJe Tpor-
HO3HOTO TUIAHWPOBAHHA NPHPOJOOXPAHHBIX M HEJAPOOXPAHHBIX MEPONPHATHI TPH NPOMBILI-
JICHHOM OCBOCHHH PYJl 30HBI THIICPTCHE3a CyNbOHIHBIX (MEAHOTIOP(PHPOBBIX) MECTOPOK/ICHHI,
a TakkKe 20T BO3MOKHOCTh HAMETHTh KOHKPETHBIC TEXHUKO-TEXHOJOTHYECKHE PeLleHH 110 UX
palHOHAJIBHOMY HCII0JIL30BAHHIO H OXPaHE HEIP.

4.3. MopdomeTpHtecKne NAPAMETPbI OPYAHMHEHHs BO BTOPHYHBIX KBapIATAX
H Py/IHBLIe MO/IeJIH CKBAKHH y4acTka Bockecap

CunraeM HYXKHBIM MOBTOPHTh, YTO METALIOHOCHOCTH (30/I0TOHOCHOCTh) TIOKPOBA BTO-
PHHYHBIX KBapLMTOB UMEET MOCTMAIMATHYECKH MHEBMATOJIHTO-THAPOTEPMATBEHBIH HCTOYHHK,
BO3MOKHO, MaHTHIHBI HIH BepXHEMaHTHITHBIH (MOAKOPOBEII), CBA3AHHBIA HE ¢ MarMaTH4ec-
kuM GaronnTom (ropdHpoBeIMH Marmamu), a ¢ Oonee TITyOHMHHBIMH TpPaHCMarMaTHYECKHMH
dunonzamu. CrielyeT OTMETHTh, 4TO YETKO YCTaHABJIHBAETCA pa3sphiB BO BpeMeHH Mexky obpa-
30BAHHEM BTOPHYHBIX KBAPIMTOB M opylueHeHHeM. OIHAKO HEKOTOPbIE HCCIIEI0BATENH, Ha NIPH-
mepe KoyHpaza, cunTalor, uro oba 3THX npolecca reHeTHYeCKH CBA3AHEI C eIMHBLIM MarMaru-
YECKHM 04aroMm, a THAPOTEePMalibHbIE PACTBOPEI MPOXOJHIIN Yepes rpaHoguopHT-nopdupsl. Ipn
3TOM “py/IHbIC PACTBOPSI, 04 [0 KpanApyIomei MoBepXxHOCTH 3 DY3UBHBIX MOKPOBOB, pac-
Texanuck 1o Beei ee mwiomanu” (lasu3zora, 1957) ¢ obpazosanuem BKparmieHHbIX pya. Popmu-
pOBaHME KOHIICHTPAUMi PYIHBIX KOMIIOHEHTOB NPOMCXOJMIO YK€ B pe3ynbTare MpOLECCOB
OKHCIIEHHSl, MUTPALHH M HOBTOPHOI'O OCakAeHUs Cyab(HI0B (cBOGOIHBIX META/LIOB) 10 BO3-
AEHCTBHEM 3K30TCHHBIX-THIPOTEHHLIX TTPOIECCOB,

Ha ganuoii cTagny M3y4eHHOCTH MOKPOBA BTOPHYHBIX KBApIMTOB MONE3HBIMH KOMITO-
HCHTaMM MOJKHO CYHMTATh 30JI0TO, cepedpo, Mellb, #eie30, MapraHell, THTaH, Cepy ¥ HEKOTOphIe
penkne MeTamibl (Tawinit). Cosiepkanus HTHX KOMIIOHEHTOB CHJIBHO BAPbUPYIOT, H TIPH HEJ0C-
TATOYHOM (AKTHYCCKOM MaTepHane TPYAHO AATh JOCTOBCPHYIO NPOrHOIHYIO OLCHKY pecypcam,
TOITOMY ISl HTHX Leneil Mbl uenonbsiyem koddduument nocroseprocTd (Haaexknoctn). Conep-
KaHHe 30/10Ta BO BTOPHYHLIX KBAPLUMTAX CHILHO BapsupyeT — ot 0,2-0,3 10 16-20 r/t, cepebpa —
oT nepBeIX gecaTkoB a0 750 r/r, mean — ot 0,3-0,5 no 3 u Gonee %. OT™MeTHM, 4TO B IK30KBap-
LMTaX, T.c. B KBapIMTAX, 00pa3oBaBIIMECs 3@ CUET BYIKAHOT¢HHO-0CAIOYHBIX OTIOXKCHHI, CO-
JiepiKanue MeTAIUTOB TIOBRIIIEHHOE M CKaukooOpa3Hoe, a B 3H/IOKBApIMTaX, T.. BO BTOPHUHEIX
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KBapIHTax, 00pa3oBaBIIHXCA 3a CUET HHTPY3HBHBIX 110POJI KPaeBbiX (hatuil, colepianns MeTal-
JI0B OTHOCHTENLHO HM3KHMe M Oonee Bhyiepxkanunie. Hamwuwe JNHMOHHTA NMPHIAET KBAPIHTaM
CJIErKA KeJITOBATYIO OKPacKy.

307M0TO BO BTOPHYHBIX KBAapIMTaX TOHKOAWcHepcHoe. OHO MPHUCYTCTBYET B pasHbIX KO-
auYecTBax BO Beex dauusx, OIHAKO HMETCa (alnH, KOTOphIe Y9acTo HAa3hIBAKTCH “PYIHBIMH
KBAapIMTaMi”, YYUTLIBAs Co/lepikaHus MUPHTA, XaILKOITHPHTA, MAarHETHTA, PYTHIA W JTHMOHHTA
(Conosknn, 1952). K pa3spsiny pyassIX KBapIHTOB B IEPBYI0 OYepe/lh OTHOCATCA CEpPUUNT-L0H-
3UTOBBIE M KaJbLUMT-[OM3HTOBKIE damiu. DTH (anun KBapiATOB XapaKTEPH3YIOTCA JOBOILHO
3HAYUTETbHBIMU KOJTHUecTBaMU nupHTa (10 8-10%), xanbkonupHuTa W JIMMOHHTA; BCTPEYAIOTCA
TaKxkKe raJeHuT, GOPHUT, FTeMATHT, a3YPUT M MaJIaXuT.

CrieunalibHble HecieJOBaHHs NOKA3a/IH, YTO B lIpejienax Bapuaa3opekoro pyaHoro 1ois
B KOHTYpe TMOKPOBAa BTOPMYHBIX KBAPLHMTOB apeall pacrpenelIcHHs COACP/KaHMH Melu uMeeT
CPABHHMTELHO PABHOMEPHEIN XapaKkTep M XOPOIIO COBMAJAET C TAKOBLIM 30J10TA KaK Ha MOBep-
XHOCTH, TaKk W Ha rinyOuHe. 9TO CBHAECTENBCTRYET 00 OHOPOAHOM 30J0TOMEIHOM THIIEC IITOK-
BEPKOBOro OPYIACHEHHS M MOCTOAHHOM COCTaBE OXKHMIAeMOil TOBApHOH NPOIYKLHH NPH ee oc-
BOCHHH.

Hnes o pynoHocHocTH (METANI0HOCHOCTH) MeTacoMaTHueckux (popmaliuii, B 4aCTHOCTH
BTOPHYHBIX KBAPLMTOB, HE HOBA, OHA BHEPBBIC ObLla BLICKA3aHA COBETCKHMH IeooraMH IpH
M3y4eHWH MeIHONOP(HPOBEIX M KOPYHI-alAe3HTOBBIX Mectopoxkaenni Kaszaxcrana (Koynpaz.
Cemu36yr). H.M. HakoBuuk (1968) BTOpHYHBIE KBAPIINTHI PACCMATPHBAET KaK “0co0bIi reneTH-
YECKHIl KOMILIEKC 3aKOHOMEPHO COMETANMIMXCA MUHEPANLHLIX daimii’” npu odpa3zoBaHHH Me/-
nonopdupospix Mectopoxnesuil. [lo cocTaBy rUAPOTEPMANILHO HIMCHCHHLIX TMOPOX W WX 30-
HANBEHOCTH MeIHO-MosnOienoBkie MecTopoxkienus crpan CHIT pasgensiotes Ha HECKOJIBKO
IPYTIL KOYHpaICKHIi, KazaxcTaHckuii, Gomexynbeknii n kanmaknpeknii (ITasnosa, 1978): Koyn-
pasicKHil THIT — 3TO BTOPHYHO KBapI-apruin3nToras dopmarms; KansMakupekuil THin — 370 ap-
rimsuT-rymGenToBas hopmains; bomekyibCKuii THIT — 9TO nponnauToBast (opMalms.

Pyanas mogensb ckBakunbl Nel

Pynnas monens ckBaxknHbl Nel cocTasiieHa Ha OCHOBAHMM pe3y/ibTaToOB M3ydenus 13 mpo-
3pavnbiX M 17 noiaMpoeanHbiX WHdoB, a Takke 11 npob (55 onpenenennii) o onpeaene-Huio
(m3HMKO-MexaHHUeCKNX cBOKCTB. Pyanas monens ckBaxunel Nel npuBoguTes Ha puc.4.4, np. 5.

B paspese ckBaxHILl BMEMAIOIINE MOPO/IbI NPE/ICTABIEHEl B pa3HOil CTENeHn THIPO-Tep-
MaJIBHO H3MEHEHHBIMH BTOPHYHBIMH KBAPLMTAMH, 06pasylOLMMHCS 3a CUET IJIArHO-KJIA30BBIX
anne3uToB. [locnennne ciaratoT HeGONbITHE MPOCIOHKH cpeid KBapIHTOB. B HIKHIX rOpH30H-
TAX TIO OCH CKBAKHHBI IIOPOJIEI MHTEHCHBHO XJIOPHTHIMPOBAHEL, STIMAOTHINPO-BAHE] 1 OKBAPLIO-
BAHEI ¢ 00pa30BAHMEM KBAPIMTH3HPOBAHHEIX MPOTTWINTOB,

Bropnunble KBApUMTBI NPEICTABICHB CEPHLNTOBON (auueii, 06bIYHO ¢ pelHKTOBOI
1nop¢upoBOii CTPYKTYPOH, H pacrpocTpaHeHbl J0 ITyOHHbI 95M 10 0CH CKBaKHHBI. PeIHKTOBBIE
BKPATIEHHHKH KBapLa W 1JIArHOKIIa3a pa3apobiieHbl, 0J{HAKO 1IeJOCTHOCTh KPHCTAILIOB HE HApy-
meHa. OCHOBHAN Macca TOPO/bI TPeICTaBIeHa OTHOCHTEIBHO KPYITHBIMHM 36pHAMH KBaplla u3o-
meTpuanoii hopmel, pasmepamu 10 0,2-0,5MM, H TOHKHMH HemIyHKaMH CEPHIIMTA, PACCETHHBIMH
BHYTPH KBaplLEBHIX 3epeH W Mexay HumH. Ilocnennue mHoraa 3amemaloT XJIOPHTOBOE Be-
LIECTBO, KOTOPOC SABIACTCA PEIHKTOBBIM arperatom TNPOTTHIIMTH3HPOBAHHBIX BYJIKAHHYCCKHX
nopos xioputoBoro cocraea. Cepuumnt oOpasyeT TakiKe IUIOTHBIE CKOIUICHHS B TIPOMEIKYTKAX
KBapueBbix 3epeH. CepHIMTOBBIE KBAPIMTHI YaCTO KapOOHATH3MPOBAHBI C MUKPOJIETH/I0TPaHob-
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NIaCTOBOM CTPYKTYPOil H MHKPOIISTHHCTOMN TekcTypoii. Ha done kBapu-cepuiMTOBOi OCHOBHOI
MacChl OTMeueHbl KBapl-kapOonarHiie npoxunkd, momuoctelo 70 1,0mM. KapbomarHoe
BEIECTBO PAa3BHBAETCA MO ArperaTaM CepHLMTA M KBApleBIX 3epeH. BHyTpu arperatos kapOo-
Hata COXpaHAIOTCH HelaMelljeHHbIe eyitki cepuunta. Ha doHe KBapu-cepuUHTOBOH Macchl B
BHJIE IATEH OTMEYAIOTCH arperarbl TeMHO-KPHCTALTMHMECKOTo Kausiurta. KBapi-cepunuToBas
OCHOBHasi Macca MPOHH3aHA MEKUMH 3¢PHAMM M TOYeYHBIMH YaCTHIAMH pPYIHLIX MHHEpAOB.
B6.1m3n norepXHOCTH, 110 ri1yGuHbl 30M, CEPHUMTOBbIE KBAPLMTBI MECTAMH HHTEHCHBHO 3a0Xpe-
HEI, OeJIC3HEHRI,

[TpHUMepHBI COCTAB CEPHIIMTOBLIX KBAPLUMTOB CICAYIOWHi: KBapl — 25-58%, cepuumt —
15-30%, xapbonar — 8-33%, peMKTHI NIarHokIasa u ksapia jo 2-4%.

Ha nebonsmom unTepsaie (87-88M) 110 ocu ckakunsl Nel BTOpHYHBIC KBapIHTHl Kao-
NHHH3MPOBaHL! M TPHHAIISKAT KAOIHH-CEPHIMTOBOH (hatnn.

Ha unreppane 81-86M oTMedensl OTHOCMTENIBHO YMEPEHHO TMAPOTEPMAIBHO W3MEHEH-
HbIC (OKBApPIIOBaHHBIE, CEPHIIMTH3HPOBAHHEIC H KapOOHATH3HPOBaHHEIE) IIATHOK/IA30-Bhie AH-
Ne3NThl, B KOTOPBIX MeJIKHe (PEHOKPHUCTANLI MPENCTABICHBI ABYMS I'eHEPAIMAMH TJIarHOKIa3a.
[Tocnennne yacTHYHO 3aMEIAKOTCS YeIIYHKAMH CEPHIHTA, KOTOPBIE PACCESHBI TAKKE B MHKPO-
NMHTOBOI OCHOBHOI Macce. OCHOBHAA Macca XJIOPHTH3HPOBAHA W COACPIKHT BKIUCHHA PYIHBIX
MHHCPATIOB,

Ha umHuX ropu3oHTax no ocu ckeaxuubl Nol rmopojs! npeicTaBienbl KBapUHATH3HPO-
BAHHBIMA OPOTIHJIMTAME XJIOPHTOBOIH M XJIOPHT-31THAOTOBOH (anuH, obpazyro-luuMucs 3a cder
anJIE3NTOB, O YeM CBHAETENLCTBYIOT X MHKPOCKOTTHYECKHE TIMPOKIIACTBI ¢ MUKPOJIUTOROH, TH-
JIOTAKCHTOBOH M MHKPONPH3MATHYCCKH3EPHUCTOH cTpykTypaMi. [louTH MONOBHHA HOPO/IbI
TMpe/ICTABNEHA XJIOPHTOM WM XJIOPHT-3IHIOTOM. Arperathl KCeHOOTACTOBLIX 3epeH 3MMI0Ta
Pa3BUBAKOTCA 10 T10JIEBOMINATOBON OCHOBHON Macce anaesuta. Iliarmoknas mectamu npespa-
men B arperaTtnsie ncesgomopihosel cepuinta. Tlopoasl MectTamn kapboHaTHsMpoBankl ¢ 0bpa-
30BAHHEM BeTBALLMXCSH HPOKHIKOB KapOoHaTa B KBAPLMTOBOH Macce.

[To Bceii rny0nuHe CKBaKHHbLI OTMEYASTCs paccesiHias BKPATUICHHOCTh PY/IHBIX MHHepa-
TIOB.

Kak cnenyer u3 muneparenHoit mojienu ckB. Nel, jo ray6unel 30M MHTEHCHBHO MPOsB-
JieHsl npotiecchl rumeprenesa. Ha 97oit rny6uHe npoxoauT rpasHIa 30HbI OKHeaenus (runep-
rem). 371ech TIOPOJIBI HHTEHCHBHO JTMMOHHTH3NPOBAHKI, OJKeJe3HeHbl ¢ 00pa3oBaHMeM HATEHHBIX
00pazoBaHuil KOLIOMOP(HO-30HANBHOTO JIMMOHHTA €O CBOe0Opa3HbIMH CTPYKTYPHBIMH PHCYH-
KaMH H OCTaHKaMH MupHTa oT 3amemienns. Cpennass obbeMHas Macca py/l 30HbI OKHCIIEHHS COC-
TABNISET 2,27r/cu3.

Ha 30wm 30Ha OKHMCIIEHNs EPEX0JNT K 30He cyab(uannix pya (runoren). ITepexon pes-
KHf’l, H Ha KOHTAKTC C OKHCJIEHHBIMH pylaMu OpUIA OTMEYEHA KBapI-XaJIbKOIIUPHT-IIHPATOBAA
JKHJTA, MOLTHOCTBIO 10 7-8MM. Xarskonupum B kBapie 00pasyeT MOHOMHHEPAILHbIE THE310BHII-
Hble arperaTel. OTMeueHb! CKONJIEHHs MINOMOPDHBIX KPHCTANIOB NUpunia, KOTOPLIE 9acTo pas-
poOnensl, i N0 TPElMHKaM B BHIE TIPOYKIIKOB paspuBaetcs xanskonuphut. [ocnen-nuit dpar-
MEHTApHO COTMPOBOXKAACT MUPHT MOYTH MO Beel raybuHe ckBaknHbl (10 13,3M) 1 npencrabies
paccesHHOM BKPAIUICHHOCTBIO B BHJIC HEMPABHIIBHBIX 3¢peH. XaTbKOIHPHT HHOTAa ¢ GOPHATOM
OTMCHCH TaKKC B BHIIE MCIIKHX OBaJTOBHUJIHBIX BKJIOUEHHIH B TUPHTE.

Hupum pactipenencH nepapHoMepHo. [loMiMo paccesHHOIl BKparieHHOCTH OH 00pasyer
I'yCTOBKpAINICHHBIE WM rHe3J000pasuble ckomnenus. Muoraa oTMedarotcs kpynaeie (no 4-
5MM) HIHOMOpP(HBIE 3epHA B CPACTAHMH ¢ MATHETHT-reMATHTOBLIM arperatomM. MectaMi MHPHT
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CHJIBHO Pa3belleH Hepy/IHBIM MMHEPAIIOM, HHOIJA ¢ LEHTPAIbHOH JacTH 3epeH. YacTo HOCHT B
cebe perkie BKITIOUEHHS XaJbKOMUpUTa. JI0BONBHO YacThl MPOXKHIKOBHIHBIE CKOTIIEHNS TTHPH-
ta B nopoze. Ha uarepsane 100-125M noMuMO XanbKOIMHPHTA OTMeYeHbI Hoprum u 6aexnan py-
da B cpactanun ¢ HuM. breknad pyna npescrasiena TeHHaHTHTOM M 06pa3yeT Takxke KarnieBHl-
HBIE BKJIIOYEHHS! B NUpUTE. BO3MOXKHO HaMuHE 30HBI BTOPHYHOTO CY.Jbpuanore oborauie-
Husi (cymeprena). Pasmepsl BrIeneHwuii Gopuuta M ONeklIoi pyabl MeNKHe H JOCTHTAIOT
0,015mm.

B nopozie 10BOLHO YACTO OTMEYAKOTCSA MAZHEmum N 2emamum, KoTopeie 00pa3yloT pac-
CEeSTHHYIO MEJTKYIO0 BKPATJIeHHOCTh. MarHeTHT MecTaMM acCOLMMPYET ¢ XanbKOMMPHTOM W 3adac-
TYI0 3aMelaercs reMaTuT-MapTuToM. DopMa MarHeTHT-MapTHTORKIX arperaTtoB B [EJIOM KpHC-
TaJUTHYecKas, KyOHUYECKOro cedeHHs], MHOTA ¢ 3aXBaYeHHBIMH BOBHYTPb OCKOJIKaMH nupura. B
NOpo/ie OTMEUESHB! OYEHb MENKHE CTPYTINHPOBAHHEIC KPUCTAIUIMKH pymuaa. [loutn Bo Beeil rmy-
OMHE CKBaXKHHBI B nopoaec OTMeHarOTCA MATHUCTBIC CKOILICHHA JIHMOHUTOB.

Tlo nanHBIM KepHOBOro onpodoBanus ckB. Nel, MakcCHMalbHOE coaepKanne MeaHu ObLIo
ycTaHoBieHo Ha mHTepBane 47,2-49.7m co cpeanum conepxkannem 1,0%. Ha aTom ke unTep-
Bajle cojepskaHHe 3050Ta coctaBnfet 2,7 r/t. Ot 0,7 1o 1,0 r/1 30510Ta OBLIO YCTAHOBIEHO TAKKE
Ha T, 126-130,6M.

Cpennsisi oGbeMHas Macca B 30HE Cy/IbHIHBIX PyA cocTapaser 2,87r/cam’ (Tab.4.1). Ha
TAKOM K€ ypOBHE 00BEMHOI Macchl HAXOASTCA TAKKE PYIbl 30HBI BTOPHUHOTO CysibduaHOTO
oboranienns.

Tabnmma 4.1

(DHU3MKO-MEXaHHYECKHUE [IapAMETPBI PY/L H TIOPOL
MO IaHHBIM KepHa cKBamuHbl Nol

O6bemuasn macca, | Bononackmenne, Spgiesing
Homepa npo6 | MecTo otbopa 3 i [IOPUCTOCTD,
p, rlem W, % n, %
3ona okucienus
Boc-1-15 Hur.15.0m 2.30 1.95 4.75
Boc-1-26 Hnt.26.0m 2.25 1.78 4.01
Cpennee 2.27 1.86 4.38
3ona 2unocenesza
Boc-1-56 Wnt.56.0m 2.91 0.56 1.37
Boc-1-60 Hur.60.0m 2.84 0.40 1.66
Boc-1-88 Hut.88.0Mm 2,99 0.42 1.25
Boc-1-96 UuT.96.0M 2.90 0.37 1.07
Cpennee 291 0.44 1.34
3ona cynepeenesa
Boc-1-98 Nut.98.0m 2.88 0.31 0.89
Boc-1-119 Hut.119.0m 2.81 0.49 137
Cpeanee 2.85 0.40 1.13
3ona cunoeenesa
Boc-1-128 Hnt.128.0m 2.84 0.54 1.53
Boc-1-135 Hnt.135.0m 2.70 0.26 0.70
Boc-1-147 Hur.147.0m 3.00 0.19 0.57
Cpeanee 2.84 0.33 0.93
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Pyanas moaeib cCKBaKHHBLI Ne2

Pynnaa Monens ckBamunbl Ne2 cocrapieHa Ha OCHOBAaHHM Pe3y/IbTATOB H3ydeHHs 13 mpo-
3pa4nblX H 16 momupoBansbx nudos, a Takxke 10 npod (50 onpenenennii) no onpeaeneHAIO
(H3MKO-MeXaHHYeCKNX CBOMCTB. Py/IHas Mozenb ckBakiHbl No2 mpHBOIMTCS HA pic. 4.5, mp. 5.

B pazpese ckBamMHBI pyJ0BMEMAKMIMMH IOPOIAMH SIBISIOTCH HHTEHCHBHO M3MEHEHHBIE,
OXKecIIe3HEHHBIE, TMMOHHTHINPOBAHHLIC BTOPHYHLIE KBapuMThL. Ha nntepsane 17-19.5M nopo-
bl CHJIBHO BbIBETPEJIBIE, Pa3ipobiieHHble W CLEMEHTHPOBAHHEIE TITHHHCTOH Maccoil. C riyon-
HOIl OHH MEPEXOAT B CBETIIO-CePhIe XPYIKHE MOPOJLI ¢ cy/b(uaHoll MuHepanu3anueii. Ha nn-
tepeaie 31.0m npoxoauT 30Ha pa3noMa, CONPOBOKIaeMas TTHHKOH TPEHHs H THIPOOKHCIAMH
#eneza. Ha wntepsane 34.9-35.8m mosceueHa Opekunesas naiika. Hioke mo mHTepBana 37.0M
NpPOCIEKNBAIOTCA TUIOTHBIE CBET/IO-CEPhlie OpeKYMpOBaHHbIE KBAPLUMTHI ¢ YOOTOi MHHepanm3a-
UHci IMPHTA, TIePeXOaAlleii K HHTepBaly 66.2M B 00HIBHYI0 MUHEPAIH3ALHIO IIHPHTA ¢ MEJKOH
BKparuIeHHOCTHEO XaJIBKOIMPHTA, H Coflepikanine OezpyaHele KBaplieBble H KapOoHAaTHBIE Mpo-
#unku. Ha narepsane 45.0M nopona HHTCHCHBHO OKelie3HeHA W THMOHHTH3HPOBAaHA; NPEICTaB-
JieHa KaollHH-CEPHILIMTOBBIM KBapLHTOM, KapOOHATH3HPOBAHHEIM M ¢ KapOOHATHBEIMH NPOXKHAIIKA-
MH.

Munepanbublit cocTas mopossl: ceputut — 30%, kaonud — 25%, kBapi — 8%, kapboHaT —
32%, pyaHsie MuHepaibl — 5%. Ilopoaa cocTONT M3 TOHKHMX YellyeK CepHIHTA M Melb9ailimx
3epen kaonuHa (aukkuta). OTHOCHTENLHO KpyNHBIe 3epHa kBapia (0.1-0.2mm) B HebonmbmioM ko-
MYECTBA paccesiHbl B KAOIMH-CEPUIIHTOBOI U KapOOHATH3MPOBAHHOH OCHOBHOM Macce. Hemyii-
KH CEPHIINTa MPeHMYIIECTBEHHO TPEACTABIEHBI arperaTHbIMHM NiceBAoMOpO3aMH N0 MOJNERLIM
mmaTaM M TUIOTHBIMH CKOTUICHHAMM HEmpaBHIBHOH (opMbl. Odenb TOHKHE 3epHa KapOoHaTta
00pasyloT IIIOTHBIE CKOMJIEHHA ¢ KPUNITOKPHCTAIUIMYECKOH CTPYKTYpo# Ha dOHE KaoauH-CepH-
LIHTOROH OCHOBHOH Maccel, 00ycIoBIHBas T.H. “00naunyio” Tekctypy. KapbonaTneie MHKpOCKO-
nIYecKne NPOKHIKA ABIAIOTCA HanOoNee MO3HHMH W NepeceKaroT TakKe arperarthl KapOoHara
B 0CHOBHOH Macce. Hmke nnTepBana 62.0M nmopozpl IipecTaBIeHbl CEPHIMTOBBIM KBAPLIUTOM H
MOHOKBAPIUTOM C MHAPHT-XATEKOMHPUTOBON CyTbOHIHONH MHHEpaTH3aIueH H He3HAUNTEIbHEIM
KO/IHYECTBOM MarHeTHTa.

Mo ocH cKBaKMHEBI YETKO BLIICISCTCS 30HA OKMCIEHHS, MIEPeXo/IAmas ¢ LIyOHHOH B nep-
BHYHBIE CYIb(HIHBIE PYIBI C OTAETBHBIME HEOOIBIINMH HHTEPBAIAMA OKHCIIEHHEIX PYII.

CobOcTReHHO 30HA OKHACJIeHHSA (THIepreH) npocickuBaeTcs 10 HATeprana 28,5M. 31ech
B II0POJIE JOBOIBHO YacThl BKPAILICHHs PA3HYHBIX THIPOOKHCIOB ele3a B BH/E KONbLEBHI-
HBIX, 1yroo0pasHeIX, MPOKHIKOBHAHLIX 00pa30BaHMf Ha CTRIKAX HEPY/IHBIX MHHE-DANIOB, 4 TAK-
e cruomHele BeigesieHus. Ha natepsane 11.2-12,3M B JIMMOHHMTE OTMedeHB! 2 30JI0THHKH pa3-
mepamu 0,005mM 1 Ha nHTepBane 28,5-28,6M 0/1HO 3epHO camopodHo20 30710Mma B OPOJE pas-
mepom 0,003mm.

Jluvorumer HaGMONAOTCS KAK B BHIAE TOHKOCETYATHIX 00pa3oBaHHH, IIPOHH3BIBAIOLINX
BCIO TIOPOJY, TaK M 00pa3yioT ncesioMopdo3bl 0 NHPHTY. 3aMenICHHE B OCHOBHOM YacTHYHOE,
B BHIE KaeM4aThIX 00pa3soBaHMWil BOKPYr NMHUpPHUTA; B OT/AENbHBIX CIIydasdX OTMEYeHBI IOJIHEIE
nceB1oMOp( 0361 TMMOHHTA 110 MUPHTY, MECTAMH I0BOIBHO KpyTHEIE, 110 0,5¢M.

Ob6nbemuas Macca pyA B 30HE OKHCJICHHS [TO0 OCH CKBAXHHBI 2 cocTasiseT 2.19 oM.

30Ha nepBHYHBIX CYIb(HIRBIX py/ (TANOreH) JIoKaH30BaHa B OKEJIE3HEHHBIX KBAPIH-
Tax M OpecTaBleHa MUPHTOM, XAILKONHPHTOM M THApPOOKMcIaMH kenes3a. [Tupum 31eck o6pa-
3yeT JI0BOJIBHO KpyTHbIE (7o 2MM) cnabo TpeluHOBaThie HANOMOP(HBIC BKIIOYEHHS, C PEAKMMH

BKparUieHHHKaMH Menkoro (0,02vuM) xarskonupuma. Mectami 1o cyinb(pHaaM pa3sBHBACTCA JTH-
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MoHHT. B nopone HabmronaeTcs paccesHHas MefKas ChIb pymiuia W PelKHe IUIACTHHKH 2ema-
muma.

Ha wmnaTepBane 66,2-67,1M BMecTe ¢ HHDHTOM ACCOLMHPYET MdacHemum, KOTODbIH
HaCcTHYHO 3aMellaeTcsl TeMaTHT-MapTHTOM. 37ech MarHeTHT BCTpedaeTcs HOBONbHO Hacto. M
OHPUT M MArHeTHT CWIKHO pa3lpo0IeHBl, MATHETHT TO TpPemMHKaMm 3aMemiaercs Oolnee
NO3AHUMH HEPY/IHBIMHA MUHCPDATAMH. Ha OTACABLHEIX YHACTKAX MPOKHIKA NUPHUTA NCPCXOAAT B
MArHETHT-MAPTUTORLIC ¢ MEIKUMU BKIIOHEHUAMY UPHTA BHYTPH MArHeTHTA.

TTomMHMO TIPOKHIKOBBIX ArperaToB, NHPWT W MAarHETHT 00Pa3yioT JIOBONLHO KpYNHEIC
BKparjienus, Ka)l(llblﬁ H3 KOTOPBIX TIPOABJIAETCH KaK CaMOCTOATENBHO, TAK M B COBMECTHBLIX
cpacTaHuAX.

XoTs rpaHHLa 30HE! OKHCIIEHHS IIPOXOHT Ha IIIyOHHe 28.5M, 01HaKO /10 HHTepBaia 68.7M
OKHCIIGHHBIE PyIBl YepeAyIOTCS ¢ CYIb(GHAHBIMH H JlaXe Ha MHTepBalie 68.7M nopoja Takxke
NPOHH3aHA TOHKOH HHTEBHIHOMH CETHIO IHIPOOKHCIIOR JKENE3a.

O6nemAas Macca B 30H€ NepBHYHBIX CYIbQHIHEIX PY [0 OCH CKBaXKMHEI Ne2 B cpelHeM
coctasmset 2.87 r/em’ (1a6. 4.2).

Tlo gaHHBIM KEpHOBOTO ONpoboBaHHA MaKcHMallbHOe cofepikanue Memn (10 0.5%) orme-
yeHo B HeGOJBIIOM MHTEpBaTe Ha TPAHHLE 30H OKHCIEHHS ¢ CYIL(HIHON, a colepkanue
30710Ta He npeBbinaer 0.25r/T, XxoTs MuUHeparpaHYECKUMH HCCIEI0BAHHAMH Ha rayouxe 11-
12m u 28.5M B NTMMOHHTE B 30HE OKHCICHWA OBUTH 3a()MKCHPOBAHB! BKIIOYEHHS CAMOPOIHOTO
30110TA .

Tabnuua 4.2
DHU3MKO-MEXAHHIECKHE TAPAMETPhl PYJL ¥ HOPOT
10 JaHHBIM KEpPHA CKBAKWHET No2
DipdexTHBHAS
Homepa npo6 | Mecto orbopa 061'6:':?: Mngacca, Bo;mH‘a;vc' :.;.qcnue, ﬂ({;(s::c: /(:m-
30Ha oOKuCICHUR
Boc-2-10 | Mar.10.0m 2.19 242 5.29
Cpennee 2.19 242 5.29
Joua eunozeneia
Boc-2-34 Hut.34.0m 2.79 0.24 0.67
Boc-2-37 Mur.37.0m 2.83 0.89 2.51
Boc-2-39 Mut.39.0M 292 0.85 2.48
Boc-2-44 Hat.44.0m 2.82 047 1.32
Boc-2-53 Wnt.53.0M 291 0.68 1.97
Boc-2-57 Hnt.57.0M 2.84 0.58 1.64
Boc-2-67 HUut.67.0m 2.91 0.45 L.31
Boc-2-68 Hut.68.0M 2.81 0.85 2.38
Boc-2-73 Hnt.73.0m 2.97 0.25 0.74
Cpennee 2.87 0.58 1.67

Pynnasi Moies1h cKBakHHBI Ne3

Pynnas mogens ckBaxunbl Ne3 cocTaB/ieHa HA OCHOBAHHH Pe3y/IbTATOB M3ydeHHs 9 1po3-
paunpix u 10 monupoBanHkIX HUHGOB, a Takke 9 npob (45 onpenenennii) mo onpezeaeHnIo hu-
3HKO-MEXaHHYeCKHX cBoiicTB. Pynnas moaens ckpaxuHB! Ne3 npuBoauTes Ha puc. 4.6, mp. 5.
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Ilo ocu ckpaxkuupl Ne3 BMemaromue nopoxbl NpPeACTaBAEHbl CEPHUMTOBBIMH KBAapLlH-
TaMH, Ha BEPXHHX TOPH30HTaX OTHOCHTEJILHO HHTCHCHBHO M3MEHEHHEIE, BHIBETpEbIE, OXKenes-
HEHHBIE, a ¢ TIyOMHOH IUIABHO nepexomsuine K snupo3ntam. B ykaszaHHO#H npomexyTodHOi
30HE CCPHUHTOBLIC KBAPLUHTEI PA3BUBAIOTCA 11O IMPOTIHIHTAM XflOp“T-Z‘)HH}IDTOBOﬁ CIJaI.lHH C HH~
TEHCHBHOI Cy/Ib(MIHOM MUHEpaM3aHeii. INNI03ATE Janee — ¢ ITyOMHON NepexoiiT B MeTa~
COMATHYECKH M3MEHCHHBIE pHOMMTOBEIE Nopdwupbl. Huke ciaemyloT MPOMMINTEI M0 BYJIKa-HHA-
4ECKOIf MOPO/Ibl AHAE3HTOBOIO COCTARA.

Ilo ocH CKBaXHHE! RBIAEAAIOTCA 30Ha OKHCIIEHNS, 30Ha BTOPHYHOIO cynbduanoro obora-
IIEHHA H 30Ra CYIbQHIHBIX PYL.

3ona oxucienns (rHnepreH) npocnexuBaeTca Ao watepsana 27,0m. Pynosmemaroniel
NOPOLOH ABISETCS CHIBHO OKHCJICHHBI CepHIMTOBBI KBAPINT, OpY/eHeibli, kapbonarniupo-
BaHHbIH. [Topona cocTouT u3 kBapua — 44%, cepuumra — 28%, kapbonara ~ 8% M pyaHBIX MHHC-
panos — 20%. Ha ¢one ouenbs TOHKO3CPHMCTOH OCHOBHON Macchl KBaplla HEpaBHOMEPHO pac-
npe/IeNiCHbl IUIOTHEIE CKOMJICHHS TOHKOUENIYIHYaTOro CepHiinTa N CPAaBHATENILHO KPYMHO3IEPHHC-
TOTO KBapua. Kpapu-cepuiuToBas OCHOBHAs Macca MepeceKaeTcs KapboHATHBIMH TIPOKHITKAMH.
Oxa npony3aHa pyaHEIMA MHHepanami, pazmepamu ot 0.05-0.1mm go 1.0-1.2MM, npamoyrois-
HOI, KBAJIPATHOMN, a TAaKkKe H30MeTPHUYHOI HenpasunkHoil Gopmer. CTPYKTypa MHKpoJIenuorpa-
HoOnacToBas ¢ ydacTKaMM Jenua001acToBoil U rpaHoOacToBoM cTpykTyphl. Kapbonatueie M-
Hepasbl He NapareHHb ¢ KBapleM HITH CEPHLIMTOM, OHH Pa3sBUBAIOTCA TO3AHEE B BHIE MPOKHIOK
WITH THE3JI0BHIHBIX CKOTLIEHHIH.

Pynnnie MuHepansl NMpeJCTaBICHBI MarHETHTOM, EMaTHTOM, JTMMOHWTOM H TEMHOIBCT-
HBEIMH OKHCTIAMH Kele3a (BO3MOKHO, Melanmepum) o4cHb PeIKO BCTpEYaeTcs XalbKONHPHT H
NUPHT.

Maznemum npencTasieH JOBOIBHO KPYIMHBIMH KPUCTA/UTHUECKUMH arperatamu, oGpasyto-
HIHMH MeCTaMH ceyerns KyOHIeCKHX KPHCTAIOR, MO0 OKPYT/Ikie 3¢pHa. 3a4acTyi0 NOIBCPKEH
Ipoueccy MapTHTH3aUHH, [IPOTEKAarIeMy B OCHOBHOM M0 HepHpepHH 3epeH MAarHeTHTa.
INMomumo Bropuvnoro remarura (Mapmum), OTMEUEH B 0BOJLHO DOJBNIOM KOMH~HECTBE MEp-
BMYHBIH 2emamum, BEIABISIONIMHCA B BHIIE CPAaBHHTENLHO KPYIHBIX (10 0,7MM) npusmathuec-
KMX WM TabIUTYaThIX KPHCTAUIOR, MecTaMl CIPYNINHPoBaHHLIX B BHJE CHONOBHANLIX arpera-
TOB.

Tudpookucasl xcenesa 06Pa3yIOT BKPANICHHHKH, MPOKHIKH, YYaCTKH HEOTHOPOIHEBIX TIO
COCTABY PHUTMHYECKNX, koluioMopdHEx 06pazopanuii pasmMepamu 10 3MM. OTMEHAIOTCHA TaKKe
ncesIoMopo3sl JIMMOHNTA 110 cynb(HIaM, B KOTOPBIX COXpaHEHbl PENMKTHI NMUPHTa U Xalkko-
TTHPHATA.

Xanskonupum v nupum npeacTasneHbl Menkumu (0,02MM) peiKHMH BKJIIOUEHUSAMHA B TI0-
pojie, IPUYPOYEHHBIMH TJIABHEIM 00pa3oM K MEKCTLIKOBRIM HPOCTPAaHCTBAM MarHEeTHTa WIN B
BH/IC OCTAHIEB B INMOHUTE.

OGBbeMHas Macca pyJl 30HbI OKHereHns — 2,28 r/om’.

3ona BTOpHuHOro cyandpuanoro oboramenns (cynmepres) nposisicHa Ha MHTepBalc
27,6-55,0M. CepuUMTOBBI KBApLUUT HA IJTOM MHTCPBANE XapakTepH3yeTcs NATHUCTOH
TEKCTYpOoH, 0Gpa3oBaHHOW MATHUCTBIMH M KHUIKOOOPAa3HLIMH CKOILICHUAMH TOHKO3EPHUCTOTO
3MUIO0TA U TOHKoUemyidaToro xmoputa. [lpoxmunku smupora Hanboflee MO3AHME, OHH CEKYT
MPOKHIKK H [UTOTHBIC CKOIICHNS CepHIiTa u kapGowara. [Topoga coctouT u3 kBapua — 40%,
cepuuuta — 17%, snugora — 11%, xapbonara — 12%, xnoputa — 15% u pyansix munepanos. B
nopoje I0CTaTOYHO MHOTO MEJIKHX BKJIIOUECHHH aKLiecCopHOTo pyTilla.
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OpylaeHenne 31ech NpeJcTaBleH0 MPOXKHIKOBO-BKPAIUIEHHOH MHHepann3alieii nupuTa u
XaIbKOMMPHTA, YaCTHYHO 3aMeleHHoro 6opuutoM. ITodTH noBceMecTHO OTMEHEHBI OKHCITHI Ke-
JIg3a.

IMupum npencrasieH B OCHOBHOM KCEHOMOP(HBIMH arperaTaMH, MECTaMH JIOBOJLHO
KPYTHEIMH (10 2MM), MHOIJd OCKOJIOYHBIMH BBUIEJICHUAMH, CIIATAKOLMMHI TIPOKUIKOBHIHEIE
ckoruienns. KpyrHble 3epHa MUpHTa TPEHIWHOBATEI, TPEIIMHKH 3al0NHEHBl MAarHeTHT-reMaTH-
TOBbIM arperatoM. Muorjia ¢ Humu o0palzyeT CPOCTKH.

Xanvxonupum w Gopuum 00pasyloT MeJKHe, KalIeBHIHbIE BKIIOYCHAS B IIMPHTE, a Mec-
TAMH W B MATHETUT-MapTUTOBOM arperate. OTMeHeHEl eIMHHYHbIE BRIAETCHHsS OOPHUTA BO BMe-
niatonmed nopose, pazmepamu 0,03MmM, ¢ IMYJILCHOHHBIMH BKIFOYEHHSIMH XamhKOTTHPHTA.

Temamum, NOMHMO BTOPHYHOTO (MAPTHT), OTMEUCH TaKKe B BHJIE MEPBUYHON (hOPMEI,
HpecTaBICHHOM TOHKOTaOMMTYaTBIMH KPHCTAIAMH.

Ha untepsane 52,6M ObUIM 0TMEueHB! €AHHHIHBIE 3epHA KyOanuma pazmepamu 10 0,04mm
1 aucmymuna pasmepamu 0,02mm.

O0beMuas Macca Py 30HE BTOPHYHOTO cynbGUIHOrO OCOTamicHUs B CPCIOHEM COCTAB-
aser 2,92 r/ea’.

3oHa cyas¢uanbIx pya (rHnoreH) pasBHTa HMkKe MHTepBana 55,0M W mpocnexeHa 10
110,3M. B uenom 30Ha XapaKTepH3YeTCs HAJIMYHEM HA BEPXHHX TOPH30HTAX MAPOTEPMAIBHO
W3MCHEHHBIX KBapPLUHTOR, MEPeXoAdLinX ¢ I/TyOMHOI B 3MHI03UT, KBapLI-CEPHLMTOBLIH PHOITHTO-
BEIH OPMHP W NPOIMIKT. DINJI03HT COCTOHT W3 MEIKHX HENMPABHIBHBIX KPHCTALIO0/1ACTOBBIX
3epeH snnaoTa — 55%, UMEIONIMX Pe3K0 BRIpaKCHHbIC M3BIINCTHIE 0YepTaHuA, KBapua — 28%,
xnoputa — 13% ¥ HeGONBIIOTO KOJIMYECTBA PYIHBIX MHHEPAIOB — 4% .

Opynenenne 3aech MPENCTARNCHO MPOKUIKOBO-BKPANICHHONR MUHCpanuzauueil TUpHTa.
IpH NOIYMHEHHOM KOJTHYECTBE Xa/IbKOITHPHTA. Ilourn MOBCEMECTHO OTMEYAETCA reMaTHT.

ITupum npescTaBiieH B OCHOBHOM KCeHOMOP(HBIMH arperaTamMu, ClaraioliHMH NpoxKHIKO-
BO-BKpaIieHHsIe CKoryieHHs. KpynHele 3epHa NHpHTa TPELHHOBATEL.

Xanekonupum o6pazyeT MeJIKHe, KanjJeBHIHEIC BKITIOYCHNUS B THPHTE.

Temamum AMeeT IUIOLIAIHOE PA3BUTHE M 1IPEICTABIEH TOHKOTAOIMTYATHIMH KpHCTAILIA-
MH.

Ha wunteppane 96.6-99.3m nabmiomaeTcss  KBAaplL-CepHIMTH3HPOBAHHLIH PHOIHTOBBLIA
nopdup co 3HAYUTENLHEIM COCHKAHNEM IMHI0TA H CENaJIOHUTa U ¢ PENUKTOROH mopdiuposoit
CTPYKTYPOH. MUHEepaibHplii COCTAB METAacOMATHHYECKH H3MEHEHHOTO PHOIMTOBOTO nopdupa:
CCPHIMTH3NPOBaHHBIC (heHOKPHCTAEI Mlarnokaasa — 17%, arperarnsie neesgoMopdo3st cena-
JOHHTA TI0 NePBUHBIM TEMHOLBECTHBIM MUHEpanaM — 7%, niHoMophHble npu3MaTHieckue dec-
LBETHRIE KPHCTAIUIMKH AmuaoTa — 19%, TOAKHE Yelryikn cepuIlnTa, pa3BHBAOIIHECH 110 MMOJIe-
BEIM minatam — 11%, ToHKo3epHHCTBIH KBapll B OCHOBHOH Macce — 41%, cBeT/o-3eleHblil Xi10-
puT — 3%, pennKTOBBIC HIHOMOpHBIE (DeHOKPUCTAILIEI KBapua — 2%.

DeHOKPHCTALTBI NIIATHOK/IA3a CEPHLMTH3HPOBaHEl HacTHuHo. OTIHunTENBHON 0cobeH-
HOCTBIO MOPOJIBI ABISETCS HAIMYHE CeNaJIOHNTa B BHJIE arperaTHRIX MceBaoMopdo3 mo MHKpO-
deHoKpHCTALIaM HCX0AHOTO pHOnHTOBOrO nopdupa. CenagoHHuT venryiyateli, obpasyer my-
HUCTBIC arperaTsl, KOPHYHEBATO-3¢/ICHBII ¢ BRICOKHM ABynpenomienueM (mo 0,032), B oTanune
OT CXOAHBEIX XJIOPHTOB, DNWAOT, KAK CaMblil TIO31HNH MuHepan, obnanaeT HanbOMLIIAM MANO-
Mopdhu3MoM, 00pa3yeT KOPOTKHE TOJICThIC MIPH3MBblI, B OTIHYHE OT MEIKO3E€pPHHCTOr0 KeeHobnac-
TOBOro 3MHAOTA NPONHAXTOB. MauoMopdHble KPHCTALIMKH 3MHAOTA PACHONaraloTcs Takke
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BJ10JIb TpelHoK. OpyaeHeHH e 3/lech TAKIKE IPE/ICTABIEHO IIPOKHIKOBO-BKPAILIEHHOH MIHEpa-
nTH3aLied MUPHTA, PH MOJYHHEHHOM KOJIMYECTBE XaTLKOIMHPUTA.

Ha unreppane 101.1-104.0m. pa3sBHT nponuinT ciado OKBapLOBAHHBL, CEPHLUTHIHPO-
BaHHBIH, ¢ CYJIb(HAHOI MUHepanu3alyeil. MuHepanbHBIH cOcTaB NPONHINTH3UPOBAHHOM, a 3a-
TeM THAPOTEPMATEHO ¢/1a00 M3MEHEHHOH BYJKAHWYECKOH MOpoALI AHAE3NTOBOr0 COCTABA:
xnoput — 40%, smmnot — 18%, kBapi — 15%, cepmmr — 17%, pyansie munepanst — 10%. B
MUKpOUeuyiiuaToi XJIOPUTH3HPOBAHHOH MACCe BBIICIAIOTCA IUIOTHBIE CKOIUICHHA MeEJKO3ep-
HHCTOTO 3MHJIOTa M YellyeK CCPHIHMTA, a TAKKe MENKHE 3epHa KBApHa W Py/AHLIC MHHEpakL,
Pynnsie MuHepaisl 06pa3yloT CKOTIEHHSA, COCPENOTOMEHBI B MHKPOCKOMHYECKHX TPEIIMHKAX B
BHJIE KHJIOK M paccesiHbI B XJIOPUTOBOMH Macce.

Texctypa nsTHHcTast Giarosaps IJIOTHRIM CKOIUICHHAM 31HA0Ta B cepuiuTa. CTpykTypa
OCHOBHOIf MacChl HEOJHOPOIHAA: MUKPOrpaHoGIacToBas, nenni001acToBas, MHKPOISIHAOTpa-
HoOacToBas.

Opy/icHEHHE TIPe/ICTABICHO THE3A0BHIHO-IPOKIIKOBHIHBIMY CKOIUICHHAMH MHPHTA.

IMupum 31€Ch TIpeCTABICH arperaTaMi KPYIHLIX KCeHOMOP(HBIX KPHCTAIIOB, HECYIIHX B
cebe OTHOCHTEIBHO pe/IKHE BKTIOHEHHS Xanbkonuputa, pasmepamu 0,02-0,03mm. IMocnemnmnii
OTMEYEeH TaKkKe B BHjE nepudepHtieckiX 0TOPOUEK BOKPYT MHPHTA.

OObeMHas Macca Pyl 30HbLI CyNLOUARLIX Py COCTABNIsAET B cpejHem 2.78 r/om’ (1ab. 4.3).

ITo aanneM keproBoro onpoboBaHHsA Mo Beel riyOuHe CKBaKMHBI COZlepkaHHE MEIH He
npessimaet 0.25%, a makcuMansHoe cogepkanne 3onota (0.5-1.0r/1) 66110 yeTaHOBIEHO B 30He
BTOPHYHOTO CynbduaHoro oboramenns Ha unrepsane 27.0-33.0m.

Tabmuua 4.3
du3MKo-MeXaHMYECKHE MapaMeTphl Pyl U IOPOT
110 JIAHHBIM KePHA CKBa)KMHBI Ne3
Dddexrnsnas
Homepa npo6 | Mecro orGopa Oﬁbc:ul:::gacca‘ BMDH&::ITVL:"CH"C‘ n?)ﬁzcrzcm,
Jona okucaenun

Boc-3-20 | Wnt.20.0m 2.28 0.35 1.45

Cpennee 2.28 0.35 1.45

3ona cynepeenesa
Boc-3-29 HnT.29.0Mm 2.89 0.39 1.12
Boc-3-37 WUnt.37.0m 2.81 0.35 0.98
1 2 3 4 4

Boc-3-42 Hur.42.0m 2.74 0.28 0.76
Boc-3-48 Hnur.48.0m 3.19 0.18 0.57
Boc-3-56 HHT.56.0Mm 2.96 0.34 1.01

Cpennee 292 0.30 0.75

Jona cunozenesa

Boc-3-80 Hut.80.0m 3.05 0.13 0.39
Boc-3-99 HUnt.99.0m 2.70 0.29 0.78
Boce-3-102 Hut.102.0M 2.66 0.74 1.96
Boc-3-110 HHT.110.0M 2.70 0.43 1.16

Cpeanee 2.78 0.40 1.07

Pynnas monenn ckBaunn Ned

Pynwas mozens ckpaxusbl Ne4 nocTpoeHa Ha OCHOBAaHHH Hcclenosanus 10 npospayuHsIx,
17 nonupoBannex uuda (anuumda), a Takke 16 obpasnos s nerporpaduueckoro u3yue-
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HHMA, OTOOPAaHHBIX M3 KepHOBOro Martepuana. Pyianas Mojens ckBakuHbpl Ne4 OPHBOIMTCH Ha
puc. 4.7, np.5.

MaxkpoCKOIMYECKH 10 OCH CKBa)KHHBI 10 ITyOHHEI 33M KepHOBBIH MaTepHasl IIpe/ICTaB/IEH
BTOPHYHABIMU KBapIIMTAMH, HHTEHCHBHO TPEIIHHOBATEIMM M HACKBO3b MPOHHM3aHHLIMH THAPO-
OKHCaMu kenesa u mapraiua. Ha nutepeane 14,6-19.2M nposiensQTes THMOHHTHIHPOBAHHEIE
CBETJIO-()MOJIETOBLIE THPOTEPMATbHO-M3MEHEHHEIC MOPO/bL. PymHas MHHepann3amus nposs-
nseTcs B BMIE PeIKOH paccesHOli BKPAILUIeHHOCTH NMHPHTA M XaibKo-nuputa. [yGokue ropu-
30HTHI TIPE/ICTABIEHBI Pa3THYHON CTENEHH THIPOTEPMAIbHO M3MEHEHHBIMH MOPOJAaMH (XJI0pH-
THLMPORAHHLIMH, CEPHIMTHINPOBAHHBIMH) ¢ HHTECHCHBHONH NPOXHIKOBO-BKPANICHHON THDPHT-
XaJTbKOTIHPHTOBOH MHHEpaIH3arHeii.

Ilo nerporpadmuyeckoii Moaenu ckBakuubl Ned BMemaromme mopojbl XapakTepH3ylTCA
NPEMMYLIECTBEHHBIM pa3BHTHeM KapOOHATH3HPOBAHHBIX, CEPUIMTH3MPOBAHHBIX BTOPHYHBIX
KBAPIMTOB, Pa3BHBAIOLMXCA 110 BYJKAHHYECKHM TMOPOIAaM aHIEe3MTOBOIO COCTaBA MM IO pHO-
MUTOBBIM TIOpdiHpaM, NEpeMEKAOUIHXCA ¢ MHAOIUTAMH, PEXEe MPOMHIUTHTAME H MOHOKBapLU-
TamH.

BTopuuHble KBapiMThl pa3BHThl Ha ropu3oHTax 0,8-33,4m 1 100-162,0m. [lng uHcTO Kap-
bonamusuposannbix pasnocmeit (Boc-4-15) xapaxktepen criemyronmii MHHEpalbHEI COCTaB:
kpapu — 58%, xapGonar — 39%, pyausie MuBHepanst — 3%. OcHoBHad TKaHb NOPOJbI — TOHKO-
3epHHCTas, MUKporpanodnacToBas Macca kBapua. OkBapleBaHye NPOUCXOANT 38 CYET MHKPOJIH-
TOBOIT OCHOBHO#H Maccel anjesuTa. [lopdupossie (peHOKPUCTAILIBI — TONEBbIE MITATEI K TEMHO-
LBETHBIC MHHEPAIbI, TIO-BHIMMOMY, POroBasi 0OMaHKa, NPEBPaIiensl B arperaTHbie NceBaoMop-
to3nl kameuuta. CTpykTYpa MetacoMaTHuecKas, opdupodiacTosas ¢ rpaHobIacTOBON CTPYK-
TYPOil OCHOBHOM Macchl.

s cepHUIHTH3MPOBAHHBIX KBAapUUMTOB (25,8-29.2M) xapakTepeH clefylolMii COCTaB:
kBapi — 15%, cepuunt — 25%, kapbonar — 27%, pyausic Muaepansl — 3%. OcHoBHas Macca coc-
TOHT M3 KCeHODOJIACTOBBIX 3€PEH KBaplla H TOHYAMIIHX YeIlyeK CEPHLHTA H MEJKHX arperaros
KadbiMTa B BUJIC MATEH, & TAKIKE AarperaTHuiX ncesnoMopdos no (eHoKpHCTanIaM WCXONHLIX
nopoa. Cyusi no cocTaBy HePBHYHON NMOPO/b! BhIIENEKAIINX KapOOHATH3HPOBAHHBIX KBapIlH-
TOB M HHKEICKAUNX MPONUIHTOB BLITIEOMHCAHHBIE CEPHIIMTOBLIE KBAapILMTHI BEPOSTHO 00pa3o-
BAIMCh 3@ CYET BYJKAHHYECKHX MOPOJ aHJAE3HTOBOro cocTapa. CepHIHTOBLIE KBAPUHTLI 10
puoauTam pa3snaThl Ha ropusonTax 102,0-162,0m. Ocnosnasn macca KMCALIX BYJIKaHWTORB Tipe-
BpallleHd B KBApL-CEPHLMTOBBIH MeTacoMaTHT (CepHIMTOBbIH KBapmut). [locneanuii nepeceka-
eTcs kKapOOHATHBIMH M KBAapIEBLIMH MHKPOCKOTTHYECKHMH Nposkurikamu. Mectamn no npusma-
THYECKHM KPHCTALTaM NEPBHYHOI 110POLIbl PA3BHBAETCA CelIaJ0HHT.

INAZ03NTHI Pa3BHTE Ha wHTepBanax 33,4-39,1 u 82-100m. MeTtacomarideckas mopoja
COCTOMT HPEUMYILECTBEHHO W3 KPUCTANIO0NacTOBEIX MENKUX 3epeH anujaota, pasmepom 0,05-
0,5MM, KceHOONIACTOBBIX 3epeH KBaplia H arperaToB M3 TOHYAHIOMX YellyeK XJIopHTa ¢ HeOolb-
110§ NpUMecklo KapboHaTa.

MuHepaibHBIN COCTaB AMHA03ATA: SMUIOT — 79%, xnmopuT — 9%, kBapi — 6%, KanbIUT —
3%, pyansie — 3%. DMIMA0T pasBNBaeTCs No XNOPUTHINPOBAHHOH Macce.

Monokeapyumet pa3BUTE! 0UeHL OTPAHHYEHHO, OXBATBIBAIOT ropu3oHT 39,1-41,0.

[Tponunumel Xa0pum-3nud0mogoll hayuu Mo aHAE3UTaM Pa3BUTEHI Ha ropusonTe 41-79m.

MuHepalbHBI COCTAB ¢€ CreIyIomuil: nnarnoknas — 48% (pelnuKTOBkIH HCXOHOI MOpo-
JIB1), XJ0puT — 15-20%, anugot — 12%, keapy — 10-14%, cepuunt — 20%, pynusie — 10-15%. B
OCHOBHOM 3TQ TOIHBIE METACOMATUTHI, MEPRHYHO-MArMaTHIECKUe MUHEPATEl HE COXpPAa-HEHBI.
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OTMmeqalTcs MHTEHCHBHO CEPUIMTH3HPOBAHHBIE YYACTKH B XJIOPHTH3MpoBaHHO# Macce. Pyn-
Hble MUHepalsl pachpesieicHsl HEPaBHOMEPHO M KOHICHTPHPYIOTCS B XJIOPHTH3MPOBAHHBIX H
KBApI-CCPHIHTORBIX JTHTOKIIACTAX.

YkazaHuble TOPO/BI B PA3HOI CTeNEeHH MAHEPATTH30BaHbL.

ITo muneparenHoii Monen ckaxHubl Ne4 MuHepain3aLus XapakTepHU3yeTcs B LEIOM Ha-
BopoM cynL(puI0B Kene3a 1 MeM, OKHCIIOB B IMJIPOOKHCIIOB xkese3a. Menb npeicrasiena kak
XaJIBKOITHPUTOM, TaK H BTOPHYHBIMA cylbduuaMu, B ocHoBHOM GopHutoMm. [lo paspesy ckBaxu-
HBI BRIJIENAIOTCA 3 30HBI MHHEPATIO0Opa30BaHNs.

3ona oxnciienns (runepren) (0,8-22m) xapakTepusyercs HHTEHCHBHBIM Pa3BHTHEM 2uo-
pookucios yceresa. TIPOTAKEHHOCTE 30HBI OKHCIEHHA Ha TTyOMHY JOCTHTACT 10 ropu3oHTa |8-
20m. DTO CHIBHO THMOHHTH3HPOBAHHBIC TOPO/Ibi, IPEACTABIAIOMIHE CIVIOMWHBIC HATCHHEBIE, 1TPO-
JKNIK0OOPA3HbIC, MATHHUCTBIE, SYECHCTBIC, KOIIOMOP(HBIC OKPYIVIBIE ArperaThl IUMOHUMOE W
CAMHNYHBIX 3CPEH nupuma, SBIAIOIMMHUCA OCTAaHIAMHM OT 3amemueHus mumonutamu. C rnybu-
HOM KOJIMYECTBO THIPOOKHCTIOB JKe/le3a Pe3ko YMEHbLIIACTCA, YCTyNas MecTo cylb(HIHONi MH-
Hepamnzauun. Cpeansis o0beMHas macca pya 30Hbl OKHCIICHHS — 2,52r/em’.

Jo rayGues! 44M  [TPOSBIAETCH 30HA BTOPHYHOrO cyiabduinore oforamenns (cymep-
TEH) B RHJIC MHHEPATH3AIMN OOPHHTA, KOBETHHA W XaNIbKO3UHA. BopHum W koseinun nipe/icTas-
JICHBI PEAKHMH MATHHCTBIMHE BBLICICHHAMH B XQIbKORUPUME, 4 XATbKO3UH 00pa3yeT eANHNYHBIC
BKJIIOUCHNSA B DOPHHTE, XaNnbKONHPHTE, MO0 NpE/ICTaBlIen B BUAC CTPYKTYPh! pacnajia TBepaoro
pacteopa B GopuuTe. Paszmeprl Beizenenuii Gopuura Bapsupyiot B npesenax 0,03-0,05mm. 3epua
XaNbKOTIMPHTA HHOI' 1A NEPECCKATCA KPHCTANIAMH reMaTHTa,

OGBbeMuas Macca pyJi 30HbI CyNieprenesa B CpeHeM cocTasmseT 2,77 r/eM’.

3ona cyabguaHRIX pya (TrHNOTeH) NPOTATHBAETCS 10 KOHNA CKRAKHHBI C MHTCHCHBHEIM
pa3sBHTHEM NHPHTA, MArHETHTa, MEHbIIE XaALKOIHPHTA, @ B €IHHHIRBIX CIIy4asx obrapyxen
BHCMYTHH W KyOauuT.

Tlypum B nenom npesamupyer. O6pazyeT IPOKMUIKOBO-BKPAIJIEHHBIE, MECTAMH THE3/10-
BHJIIBIC arperaTsl. PasMepnl BKparuieHnii mipaTa MecTaMy focturaioT 70 1,.2mm. Ha otiensnnix
yuactkax (135-140mM) naGmogaercs oyeHb rycTas BKPAIIEHHOCTh NMpHTA, 00pasylonias mpax-
THYECKH CIUIOMIHBIE MOHOMHHEPANLble mons. KpymHeic 3epHa MUPHTAa MECTAMH CHIIBHO KaTa-
KJasupoBadbl, @opMa BBIIEICHUH HUPHTa KCEHOMOP(HAA, B OTHEIBHbIX CIIyYasX OTMEYeHbI
naoMopdHble KPHCTAILINKY, HHOTIA ¢ HEPA3BHTLIMHM IPAHAMHM M HaCTHIMHM BKIIOUEHWSAMH He-
PYAHBIX MHHepanoB. IIupur yuacTByer B cocTage KBapU-CYJAB(DHIHBIX KM MOIIHOCTEIO 110
1,2mMM, ubo nipescTaBiieH cepHell CaMOCTOATENBHBIX MAIOMOIIHBIX NPoXHIKoB. YacTo 00-
pasyeT NPOKWIKH B CPACTAHHH ¢ XaiubkonupuTom. [TocnenHnii B OONBIIMHCTBE Cly4acs 0TMeE-
yeH B DoJsiee TOJUMHEHHOM KOTMYECTRe, YeM NMUpPHT. PazBnBaeTcAd B OCHOBHOM MO TpEILIHHKAM
Iapodnerns, o0pasys XxapakTepHble CTPYKTYPHBIE PHCYHKH, a TAKKE YacThle, MHOTIA OKPYIJIbIE
BIJIFOUCHHA B IOJIAX NHpHTa. Ha HEKOTOPBIX rOPH30HTAX OTMEYACTCH HECKOJILKO MOBBIUICHHOE
COJIEpKAHHE NMOCIEOHETO.

Xaibkonupum B OCHOBHOM MPENCTaBlcH B BHAC THE3/I0BO-BKPAIICHHBIX arperatos. OT-
Jle/IbHbIE BKPAIUICHHS €ro 3a4acTyi0 3arnojHAI0T HHTEPCTHIMH MEKIY KPHCTAIINYCCKHMHU 3ep-
HaMH BMemalomux nopos. Pasmepsr B cpenmem 0,3-0,5Mm uroraa a0 0,8mm. Mo oTHO-menuio k
MHPHTY XadbKOMUPHT BRIABIAET Goslee MO3HEe MPOHCXOKICHHE, 3aMeNias KOPPO/IH-POBAHHbIC
3epHa MUPHTA HWIN e Pa3BHBACTCH B HEM 10 TPEIUINHKAM.
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Kybaxum 0TMEHaeTCA B BU/IE BKINOYEHHI B MMPHTE B TECHOH ACCOIHALIMM C XalbKOIUPH-
TOM TIpe/ICTaBCH MEIKHMH KCeHOMOP(HBIMH BbIIEIEHHAMH, a HHOIIA 00pa3yeT B XaTbKONHPH-
Te XapaKTepHYI0 IUIACTHHYATYIO CTPYKTYPY pacraza.

Bucmymun yCcTanoBIICH B TTOJISX XaJIbKOMHPHTA B BHJE PEAKUX H MEJIKMX BKIHOYEHHH, a B
CPOCTKAX C HHUM — B [OJIAX NHpUTa. BeulejaeHus ero HHOra okpyrioi Ghopmel, MecTaMu HMEIOT
W30METPHYCCKHE OYEPTaHHsA ¢ BHITAHYTOH npu3MaTiyeckoii opmoit, pazmepamu 10 0,01mm.

Maznemum cKkBO3HOI: 0TMEYAETCA B TOH MM HHOH CTENIEHH 110 BCEMY Pa3pe3y CKBa)KHHE,
BKJIIOYAst 9ACTHYHO M 30HY okHucnenus. Ho Handonbmas ero KOHIeHTpaHs MPUXoAMTCS Ha To-
pu3oHTHl 61-100M K 30HE PA3BHTHA NPOMUINHTOB M 3MHIO3UTOB. 31ech OH MMEeT IUIOIAIHOe
pa3sBUTHE, @ TAKKC OTMEYaeTCs B BHJIC OTHE/NBHBIX MIMOMOP(HEIX KPHCTALIOB KyOH4ecKoro
ouepTaHus, HHOrAa pasapobieHHsX, pazmMepoM 10 0,03MM. OyeHb YacTO CONPOBOMKIAET MHPUT
B MPOKHIKAX WIH [IPHCYTCTBYET B BHJIE MEJIKMX BKIIOHYEHHMH MAMOMOP(QHBIX KPHCTAIIHKOB B
nupuTe U Xanekonupute. ITo TpemmukaMm M no nepudepHn 3epeH 3a4acTyi0 pa3BUBACTCA Map-
mum, Ha OTHETBHLIX 3epHAX OTMEHacTCs 30HAJBHOC 3aMENICHHE MarHCTHTA 2eMamumoM-mMap-
mumom. Peako HabmogaeTcs NepBHYHBIA 2emamum B BUJE Pa3po3HEHHBIX ITaCTHHYATHIX WIIH
HTOJIBYATRIX KPHCTATHKOB.

Obnemnas Macca B 30He CyIbOHIABIX Py cocTaBnseT 2,92 r/em’ ( Tab. 4.4.).

AHanH3upys pe3yJbTaThl MPOGHPHOTO M XMMHYECKOTO AHANW30B 110 BCEil JTHHE CKBa-
AUHBL MOXKHO OTMETUTH CNEAyIoliee: HECKONBKO NORBIUEHHOE copepxande 3onota (0,26-05
r/T) npuypodYeHo K rayGokuM ropuzonTam (140,1-145,5)k 30He pa3BHTHS HHTEHCHBHOI ITHPHT-
XaibKOMUPHTOBOH MHHEPATH3AINA B CEPULHTH3HPOBAHHBIX KBApIMTAX 110 PHOIWTAaM, a B 1le-
noM toHoBoe cogepxkanne ero (1o 0,25 r/T) HabmoaaeTcs Mo BceMy paspe3y CKBaxKMHBI, 3a
HCKITIOUEHHEM 30HbI OKHCIIEHH M He NMoAYMHSAETCS HUKAKOH 3aKOHOMEPHOCTH.

Heob6X0auM0 OTMETHTH, YTO BHAMMOTO 30J10Ta IIPH MHKpPOCKOIHYECKOM H3YUYEHHH aH-
uundor He oOHapyXkeHo,

JlanHble XMMHYECKHX aHAJIH30B HA MElb BBIABJIAIT €T0 OTHOCHTENIBHO BBEICOKHE COIEpPIKa-
aust (0,26-0,5%) na rny6une 33-42m. [To ocraTbHbIM TOPH30HTAM BILIOTH 10 NpeAEAbHON TITy-
Ounbl — 170M yoraHOBICHbBE OueHb HU3KkKe copepianus (0,1-0,25%) Memu, 4T0 He CTHIKYeTCs ¢
pe3YILTATAMH MHHEPANOrHYCCKHX JTaHHBIX, 10 KOTOPHIM XATBKOMMPHT B TEX MM MHBIX KOJIH-
4ecTBaX KOHCTATHPOBAH HA BeeX IiyGHHax.

Tabnuna 4.4
U3HKO-MEXaHHYECKHE [IapaMETPBI PYJI H NOPOIL
N0 JaHHBIM KepHA CKBaKHHEI Nod
DpexTHBHAA
Howmepa npo6 | Mecto otGopa 061'22?2;?00& Bonon&c’ l"l,/lileme’ uq:;g;;c:zcn,
1 2 3 4 5
3oHa oxkucreHus

Boc-4-3 Hut 3.0.m 243 3.60 8.74
Boc-4-6 Unr.6.0m 2.56 1.66 4.24
Boc-4-17 Wnt.17.0m 2.56 0.59 1.51

Cpennee 2.52 1.95 4.83

3ona cynepeenesa

Boc-4-26 HnT.26.0M 2.71 0.76 2.06
Boc-4-30 Nu1.30.0m 2.67 0.47 1.25
Boc-4-39 Hnt.39.0m 2.74 0.54 1.48

Cpennee 2.77 0.59 1.60
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1 T 2 i 3 | 4 [ 5
Jona cunozenesa

Boc-4-45 HHT.45.0M 2.85 0.51 1.45
Boc-4-52 Hut.52.0M 2.95 0.48 1.42
Boc-4-54 Unt.54.0m 2.94 0.28 0.82
Boc-4-73 HuT.73.0M 2.95 0.36 1.06
Boc-4-95 HuT.95.0m 312 0.47 .46
Boc-4-102 HnT.102.0m 2.80 0.34 0.95
Boc-4-113 Mnt.113.0M 3.18 0.31 0.98
Boc-4-118 Hut.118.0m 2.81 0.52 1.46
Boc-4-123 Hnt.123.0m 2.83 0.40 1.13
Boc-4-162 Hur.162.0m 2.70 0.33 0.89

Cpexnee 2.92 0.40 1.16

Pynnas moaeab cKBaKHHBI NeS

PyaHas Mojenb CKBayKHHBI Ne5 cocTaBlieHa HA OCHOBaHMH Pe3yNbTaTOR M3y4yeHHA 21 npo-
3paynoro ¥ 24 nommposaneix nundgos, a Tawke 18 npob (90 onpenenennii) no onpene-IeHAO
(hU3NKO-MEXAHMHECKUX CBOICTR. Pyanas Mozens ckBaxuHbl No5 ipuBoiuTCes Ha puc. 4.6, np.5.

[To paspe3sy ocH CKBaXKMHBI BMCIIAOIIIE MTOPOIBI MPEICTABICHB! PAZTHYHEIMA (AaHAMN B
Pa3HOl CTEMEHN THAPOTEPMAIBHO M3MEHEHHBIX BTOPHYHBIX KBAPIMTOB H NMPOMMIHTaMH, 0bpa-
30BABNIHMUCA 33 CUET MAArHOAHAC3ATOB H PHOIAIIHTOB.

Bropuusble KBApUMTHI NPEJICTABICHBI CEPHLUMTOBOH H KAOIHMH-CEPHIMTORON (amuamMu, u
CYJI8 TI0 PENIMKTAM NEpBHYHON NTOpo/ibl, 00Pa30BaNMCh 32 CYET NJIArHOAHJC3UTOR M PHOIAINTOB.
Onu nabioaaloTcs B KEPHE 110 BCek ITyOHHE CKBaKHHBI, MECTAMH HIEPEMEKAACH NPOIHIHTAMH
paznuyneX Ganuii. DakTHYECKH M0 BCEMY pPazpe3y CKBAXKHHbLI CEPUITUTORBIC H KAOJIHH-CCPHIIH-
TOBbIE KBAPIUThI XaPAKTEPU3YHITCH PEITHKTOROMH NOPGHPOROI CTPYKTYPOH € KIHHO-IIOM3HTOM M
XJIOPHTOM — OCHOBHEIMH MWHepanamu rmporumntos. CTpykTypa penukToBas, nopdupodnacro-
Bas, Onarogaps IPHUCYTCTBUIO KPHCTALUIO0IACTOR KIMHOLOM3NTA, XJIOPHT HMEET IICeBIOMOp-
(ozubIil XapakTep M B acCOLMAIMH € KIMHOLOU3WTOM Pa3RHBACTCA MO TEMHOIBETHEIM MUHEPa-
nam, Cepuunt 06BIYHO HPe/ICTABIEH PAacCesHHBIMMU YeIlyiKamMn M arperaTHbIMH 1ceBjoMopdo-
3aMH 110 TJIArHOKJiasy v B acCOIHAlMH ¢ MCITKHMHM 3¢pHAMH KBaplia cjaracT OCHOBHYK Maccy
nopozsl. Ha atom done nabironarorces cpaBHHTEIBHO KPYIHbIE KCEHOMOP(HBIE 3€pHA WIIH  OII-
narneHHBle (eHokpHcTABl KBapua. ITnaruoknas wHoraa ocraetcs B BHIE HEH3MEHEHHBIX pe-
JIMKTOB. Y4acTKamH 3TH 1opoJisl KapGo-HaTH3uposansl. KapboHaTHble MUHEpPaIbl B HEGOBIIOM
KO/IMYCCTBE OTMEYAIOTCS TAKKe B BHe HINOMOP(HLIX KPHCTAIUIOB, 8 TAKKE MPOKHIKOB.

IMponnaHTel TpeacTaBieHE! XTOPHT-3IHI0TOROMH (awueii i Takke oOpa3oBaincCe 3a CHeT
PHOJAIMTOR M TJIATHOAH/IE3NTOBR. XapaKTePH3YIOTCS WHTEHCHBHOM XNOPUTH3ALMEH U 3NHI0TH-
sanueil HepBHYHOIl NOPOABI, BIUIOTh Ao 0b6pasoBaHms ywactkamu onuposwra (mar. 107.3-
109.5Mm). 31ech MopoIa COCTOHT B OCHOBHOM M3 KiHHoonsuTa (43%) u ksapna (47%). Ilpucyt-
CTBYeT Takxke HeDosbllioe KoJIMyecTBo no3auero xuoputa (7%), ofpasylonierocs mo arperaram
KJIMHOLOH3UTA. DNHA03KTE 00pa3yroTes 00RIYHO 110 TPAHHTON/AM, OJHAKO HE HCKIIOYAETCS MX
ofpazoBanme TakKke Mo ByIKaHWIecKHM rnopogam. CaMi NpOMMIIHTEI COCTOAT W3 OCHOBHOI Men-
KO3ePHHCTOH Macehl, CII0KEHHON H30METPHUHLIMI 3epHAMH KBapila, nopdupodiactamu 30HI0-
Ta, MEITKAMH YEIIYiKaMu ¥ pPagdaJbHO-TYYHCTBIMH arperataMyi CBETIIO~3eJICHOTO XIIOpPHTA, pe-
JIMKTOBBIMM CCPHLIMTH3UPOBAHHBIMH BKPATUICHHHKAMH IIIArHo-kiiasa, HeboblUIoro KonMuecTsa
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kapOoHaTa B BHIE NPOKUIKOB U NMATEH H PYIHBIX MHHepanoB. CTpykTypa nopdHpodiacrosasn
Gnaro/iaps KpynHeIM KpHCTAJUIaM 31HA0TA, PENUKTOBad, 00ycioBIeHHas NIPUCYTCTBHEM MoppH-
POBBIX (DEHOKPHCTAIIOB IUIATHOKIA3a, B HIKHHX FOPH30HTAX CepHIMTOBLIE KBAPLMTHI KATaK/Ia-
3HPOBaHBI, OOJIOMKH KBApIIMTa CIIEMEH-THPOBaHb! KBAPLEBLIM 3MHI03UTOM. B nementupyionei
Macce SIHAOINTA PYAHBIX MMHEPAJIOB OTHOCHTENBHO Oonbile, yeM B Opekumsx kBapuura. Bee
NMOPOJLl B Pa3jinyHol cTencHH MuHepanmzoBanbl. ITo ocn ckpaxuuel NeS yeTko nposiBieHs! 3
30HBI MHHEpPAJIH3ALAKM: 30HA OKHCIIEHMS, 30Ha BTOPHYHOIO cynb(uiHOro oboramieHus M 30Ha
TMePBAYRLIX CYNbOHIHBIX Pyl

3ona okucaenws (rumepren) (muT.3.8-35.0M) npocnexnBaeTcs OT MOYBEHHOIO CIIOS,
HaunHas ¢ 3.8M. MHTCHCHBHO pa3BUTEIE HA BEPXHHUX FOPH3OHTAX MPOLIECCH IHIEpreHesa nocre-
NeHHO 3aTyliesslBawTes K 35.0m riiybunsl. [loposga mectamu cuiipHO obelieHHas, oGoxpeHHas, ¢
riy6uHOM nepexoaut B GoJiee MUIOTHBIC BTOPHYHBIC KBAPLUTLI, POMHTAHHBIC MHAPOOKHCIIAMH
esie3a H Maprasia.

Tuopookucawr sceneza o6pa3yr0T BKPATUIGHHUKH, TPOKIIKH, YYaCTKH HEOJHOPOIHBIX 110
COCTABY PUTMHYECKHX, KamoMopdHEIX 0O6pazosaHuii, TONIIMHON OT HECKONBKMX MHUKPOH 10 1-
Smm. OTMewaroTcs Takke NCeBIOMOPQO3bl JIMMOHMTA O Cyab(HaaM, B KOTOPHIX COXPaHEHbI
PENMKThI MHPHTA M XalbKOMHPHTA. T HAPOOKNCIBI HKelie3a Npe/icTaBlIcHbl B OCHOBHOM THIpPO-Te-
THTOM M MHHEpaNaMH IPYNnbl TMMOHUTA. ['eTHT M TMAPOTETHT 00pa3yioT arperatsl, pasMe-paMu
2-3MM, € HETKO BBIPa)KEHHOI 30HATBHO-KOIIOMOPDHOIT CTPYKTYpOii.

CoOTBETCTBEHHO, OTHOCHTENIEHOE COJIEPIKAHHE CYJIL(OHIOB [0 OTHOLIEHNIO K THIPO-0KHC-
Aam sKene3a yBeJuumBaercs ¢ riaydmuoi, konebmsick ot 0.5% g0 35% ot 3anumaemoii nosepx-
HocTH aHmpos. COOTHOIEHHS NMUPHTa H XAILKOTIMPATA MEHAIOTCA OT PABHBIX JI0 TIPEBaupy-
I0IIEro WM OJHOTO, WITH JIpYroro.

Cyns(HaHas MUAEPAIN3ALNA NPELCTABIEHA CHIIBHO KATaK/Ia3HPOBAHHBIM [THPHTOM H
XaJIbKOITHPHTOM,

IMTupum oTMedaercs B BHIE €JHHMYHBIX KPYIHOKPHCTALINYECKHX, HIHOMOP(HBIX KpHC-
TAJJIOB TICHTATOHAOACKAAPANLHON W KyOHuecKoii opMbI, € NNOXD COXPAHEHHBIMY TPA-HAMN W
HX arperaTtami; pasMepbl OTAeNbHBIX KpueTasutos 10 0.1mM, arperaror mo 3.0mm. ITuput Hat-
J0IAeTCA OT CBEKHUX 3CpeH, TIOYTH He TPOHYTHIX MPOIECCOM OKHCIIEHHS, JI0 TIOJHBIX TMCeBI0-
Mopdhos.

Xanvkonupum o0pasyeT kceHoMOpdHBIE BBIIENCHHA, pa3MepaMH OT MHKPOHHBIX 10
0,01MM, NPAYPOYEHHBIX K MEKIEPHOBBIM NPOCTPAHCTEAM KMWILHOTO KBapiia ¥ paccesHHuIX B
ropojie.

B KBaplle 0TMEHATI0Ch OYeHb MelKOE BhlAe/ICHHE MHHEpalia ¢ BBICOKOH OTpakaTebHOH
CMocoBHOCTRIO — BO3MOMKHO, CAMOPOJHOE cepedpo.

Oxucabl Jcenesza NPeCTABIEHbl OUEHb PEAKHMH, MEJIKUMH BKparieHHuKaMu, OKuciibl xKe-
€33 UMEIOT BKPAIICHHOE MIOMANHOE PA3BUTHE B [IOPOJIE.

HeoGwiuHas i OKHMCTEHHBIX pyA BbicOKas o0ObeMHas Macca, B CpejHeM paBHas
2.63r/cM’, OOBACHASTCH BHICOKMM COZCPKAHMEM CYTbOHIOB ¢ HeGOIBIION CTENEHBIO
OKHCIICHHS.

3ona BTOpHYHOro cyabguanore oboramenns (cynepren) (MHT. 35.1-45,2M) xapakTepu-
3yeTcs THAPOTEPMAIBHO M3MEHEHHBIMU OPY/IEHEIBIMU CBETNO-CEPbIMU OPEKUMERU/THBIMH BTO-
PHYHBIMH KBapuuTamu. ITocieIHMe CHIBHO CEPUIMTH3HPOBAHEL, XITOPHTH3HPOBAHEI, Y4aCTKaMH
KAONMHW3HPOBAHBI, TIepecedeHbl MMKPOCKOITHYECKUMY JKHIIkamMyu kapDoHaTa W KBapua, KOTOpHIE
00pa3yloT TaKKe NATHA HEMPABHILHOH (JOPMBI B TOHKO3EPHHCTOH MHKpO-rpaHO0IAcTOBOf
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macce. MecTaMH oTMedaeTcs pelnKToBad NopgHpoBas CTPYKTYpa ¢ OILIABICHHBEIMHE (leHOKpHC-
TajllaMH KBapua.

Opynenenye 3/1eck NPENCTABIEHO NPOKHIKOBO-BKPAIICHHOH MHHEDAIM3AIMeH ITHPHTA, H
B OTHOCHTEIBEHO MEHBIIHX KOMMYECTBaX MMPHCYTCTBYET XaNbKOMHPHT, Y4CTHYIHO 3aMeMICHHBIH
SopunTOM. I10YTH OBCEMECTHO OTMEUEHB! OKHCIBI JKeIe3a.

Hupum obpasyer HepaBHOMEPHO3EPHHUCTYIO BKPATIeHHOCTh, HA OTAENBHBIX YHacTKax OHa
o4eHb rycTas (MHT. 44M) U Npe/CTaRIeHa B OCHOBHOM HAOMOpdHBIMH KpHCTAlIlaMH pa3Mmepa-
MH 10 2MM. OTHOCHTETEHO KPYNHBIE KPUCTANIBI MPHTA KaTakNa3upoBaHbL Bechma xapaktep-
a1 Meikne (pasmepamu 1o 0,01-0,1MmM) okpyrasie # KCeHOMOPQHBIE BKTIOYCHHA XaThKOMHPHTA
B monax mupuTa. MHOrIa XanbkoNMMpHT pa3suBaercs 1o TpeluydHaM NHMpHTa Mectamu rpanu
KPHCTA/LIOB IHPHTA CHIBHO pazbesieHbl. OTMeUeHB! CPOCTKH [TMPHTA ¢ XaIbKOMHPHTOM 1 Oop-
HHUTOM.

Xanrvkonupum B OCHOBHOM 00pa3yeT HepPaBHOMEPHYIO MENKYl0 KceHOMOphHYW BKpar-
JNEHHOCTh, a4 B Nopode — HHorda o0ocolIcHHbIE THE3JOBHIHBIC YIACTKH, PasMeps! OTACHbHAIX
BKPANJIEHUH BApBHPYIOT OT HECKOABKMX MUKPOH 10 0.2MM. B TecHOM accollHalny ¢ XanbKomnu-
pHTOM OTMEHacTcs DOPHMT, pa3BHBAsCh 10 €r0 KOHTAKTY C KBApUEM. B xaneskomupHTe Takke
0TMEHalTCs TOHKHE TIPOKHMIIKA M ME/IKHe BKIIIOUeH!s DopHHTA.

boprum BRIIENACTCA MO3JHEE XAILKONHPHUTA, 00pa3ys CTPYKTYphl 3aMemicnus. ITponecc
3aMelICHHA B OCHOBHOM HICT 10 nepHepHy 3epeH XalhKOMHPUTa C 00pa3oBaHHEM KaeMYaThIxX
cTpykTyp. lllnpnua kaemok konednercs B npenenax 0,01-0,03mm. B GopruTte Taxxe Habnona-
HOTCS TUTACTHHYATEIE ¥ PEICTHATHIE BhIJIEIEHHS XaILKONWPHTA — PE3yIbTAaT CTPYKTYPBI pacnana
TBEpIOro pacTBopa. bOpHHUT ABIS€TCA €AMHCTBEHHBIM BTOPHYHBIM MPOJYKTOM OT 3aMEIICHHSA H
B KOJIMYECTBEHHOM OTHOIIEHHH YCTYIAeT XaNbKOIHPHTY.

Okucnst Heeresa UMErT BKPAIUICHHOE PA3BHTHE B [TOPOJIE. B03M0?KHO, MpHYPOYEHLI K Ol
peNeNeHHBIM HEPYAHBIM MHHEpPAaM, Te Pa3BHBAIOTCA N0 KPUCTAUIMUCCKHM 30HaM B BH/IE Harl-
PAaBJICHHBIX, TUIACTHHYATHIX aneﬂe}mi»i.

OObemnaas macca pyn 30HBI BTOPHYHOrO CyNb()HIHOrO 00OTANICHHA MO OCH CKBaKWHBI
cocraemsiet 2.65 r/em’.

3ona cyanguansix pya (ranoren) (uut. 45,2-159,0m). B uenom 30Ha Xapaktepusyercs
HAJMTHEM Ha BEPXHUX FOPH30HTAX I'MAPOTEPMAILHO W3MEHEHHBIX IUIaTHOAHAE3NTOB, NEpexoll-
AMUX ¢ TIYOMHOH B CCPHIINTOBEIH KBAPIMT C PETHKTOBOM CTPYKTYPO# MO MIarno-aHIc3uTaM,
MecTaMH KapOOHATH3HPOBAHHBIH H CO 3HAYMTEILHBIM COJIePKaHHEM DIIHI0Ta H XJIOPHTA.

OpyzieHenne 371ech Pa3BATO HEPABHOMEPHO — OT yOOroif MpOKHIKOBO-BKpanneHHOH MH-
HEpaaH3aUMuA 10 CHIOMWIRBIX MHPHTHCTBIX PYA, [IPH MOLYHHEHHOM KOIHYECTBE XalbKOUHPUTA.
ITouTH MOBceMecTHO OTMEYEHBI OKWCHBI JKeJie3a, B OCHOBHOM IPE/ICTABICHHBIE MarHETHTOM M
I'€MAaTHTOM.

Ilupum nperannpyet, claraeT BKpATUIEHHs MIHOMOP(HBIX KPHUCTAIIOB, HX KCEHOMOpP(h-
HBIX arperartos, pasmepamu 10 4,0mM. MectaMu MUPHT CHIILHO KATaK/Ia3HPOBAH, Pa3beleH, oT-
MEHalOTCH yHacTKH HANPARNCHHBIX 00n0MKOB. B mHpuTe 0TMEHAOTCS TOHKHE NPOKHIKH H Kall-
NeBHIHBIE BKIOYEHHA XaNBKOTIMPHTA, @ WHOTA PeljKAe KPHCTAUTHKH MarHeTHTa. Ha naTeprane
76.6M HaOnronaroTed arperaThl IMPUTa B CPOCTKAX ¢ MArHETHTOM M € MaccOi BKpATUICHHH Xalb-
konupuTa. Ha nratepeane 86.5-89.8M. B mapHTe OTMeYaNHCh KAalUIEBH/IHBIE BKIIOYEHHA XalbKO-
THPHTA C KyOaHumom.

Xaroxonupum HabIrooaeTCA NOBCEMECTHO, HO B MalbIX KOMHYECTBAX, KaK B BHAE CaMoc-~
TOATENbHLIX PACCeAHHBIX KCEHOMOP(HEBIX 3epeH, MecTaMH 00pa3syrOIINX rHe3I0BHIHBIE CKOTLIE~
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HHS, TAK U CPOCTKOB C IIMPUTOM, T/l XaIbKOIUPHT HAPACTAET, OKPYKAET U 3amelaeT pa3apol-
JIeHHBIE 3epHA [THPHTA.

Ha unreppane 84.2-86.2M pyiHas MHHEpalU3aLUs NPEICTABIEHA B OCHOBHOM XaJIbKOIIH-
puToM, B HeOOIBIIOM KOMWYECTBE OTMeYaeTcs TWHPHUT. 37ech XansKommpur obpasyer
KCeHOMOP(HLIe BhIIEICHHS, CIILHO TPEIIMHOBATHIE, pasMepaMu 10 1-2mM. B nonsix Xanbko-
nupuTa HabJrogaloTes peaikue MUKPOHHBIE BKPaIIeHHsa caMOpOHOTO 30110Ta H cepebpa.

Camopodnoe 3010mo N cepeGpo 0TMEYAIOTCA B XAIBKOMUPUTE M KBApLE B BHAE MEIKHX
HernpaBHIILHBIX BBIICICHUH, pasMepaMu 10 5-7TMK.

Ha unTteppane 52.6-58.3m Habmonanocs 060co61eHHOE THE30BHIHOE CKOTUIEHNE MEITKIX
KCEHOMOP(HBIX BKPATICHHUKOB 2aeHuma W OY€HE MEITKHX PE/IKHX BKpPAIICHHI camopoonozo
3010Ma U camopodrozo cepebpa.

Oxucabl dcene3a MIMEIOT BKpAIIEHHOE pa3BHTHE B mopoie. YacTh M3 HHX MpHYpoOYeHa K
onpee/IcHHbIM HEPYIHBIM MHHEpalaM, Ile OHH Pa3BHBAIOTCHA M0 KPHCTAIMYECKHM 30HaM B
BHJIC HATIPABICHHBIX, MIACTHHYATBIX BbIJENCHHH, HapsAay ¢ HUMH ¢ uHTepBaia 48.5-50.0m 1 Ha
ryOuHY YBEIHYMBAETCA KOJMYECTBO MarHeTuTa. MarneTuT obpasyeT KCeHOMOP(HBIC arperarsl
¢ mupuTOoM, pazmepami 10 0,5MM, a Takxke HaOMOJAIOTCA OTACNbHEIC, OMH3KHE K HANO-MOpd-
HBIM, KPHCTAJLTBI OKPYTJIOro cedenns pazmepamu 1o 0,06mMm, obpazyiolue paccessHHYIO BKpar-
JIEHHOCTH B nopoze. HekoTopbie 3epHa B pa3Hoil CTENEHH MapTHTH3HPOBAHBI.

Cpenuss obbeMHasi Macca B 30He CYIbQHIHLIX pyA MO ocH CKBaXHHBI No5 paena 2.85
/e’ (tab. 4.5),

ITo naHHBIM KepHOBOTO ompoOoBaHHs, MAKCHMalIbHOE coepxkanne mean (10 0.5%) Owino
yCTAaHOBJEHO Ha TyouHe 77-82M | a 3omota (Beime 11/T) 66110 0T™MeueHO Ha riryouse 113-118Mm.
Ha rnybnne 84m muneparpadguveckMMH HcClel0BaHMAMH OTMEYEHBI HECKOILKO 3€PEH caMo-
pOJHOIO 30J10Ta, KOTOPOE, O/IHAKO, dHATTHN3aMH HE obLI10 YCTaHOBJICHO.

Tabnuna 4.5
DU3IHKO-MEXaHHYECKHE [TAPAMETPhI Py M IOPOJL
110 JIAHHBIM KEpHa CKBaKMHBI Ne5

Homepa MecTo O6bemHas mMacca, [BojoHachimeHue, i
3 NOPHCTOCTH,
npo6 orbopa p, T/em W, % i,
| 2 3 4 5
3ona oxucienus
Boc-5-6 Hnt.6.0M 23] 2.12 5.32
Boc-5-12 Har.12.0m 2.67 0.36 0.96
Boc-5-24 Hnt.24.0m 2.67 0.28 0.74
Boc-5-26 HHT.26.0M 2.72 0.32 0.87
Boc-5-30 Wnt.30.0m 2.67 0.74 1.97
Boc-5-35 Hut.35.0m 2.60 0.85 221
Cpennee 2.63 0.78 2.01
3ona cynepeenesa
Boc-5-40 WaTt.40.0m 2.61 0.72 1.87
Boc-5-44 War.44.0m 2.69 0.72 1.93
Cpennee 2.65 0.72 1.90
3ona aunozeneza

Boc-5-49 Hut.49.0m 3.05 0.55 1.67
Boe-5-52 Wnt.52.0m 2.90 1.09 3.16
Boc-5-62 HHT.62.0Mm 2.73 0.61 1.66
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Pyanas Mogenb cKkBaKHHBI Ne6

Pynnas monens ckBaxuHbl Ne6 cocTaBiieHa HA OCHOBAHHHM HCClleIoBaHHA 19 mpo3pauHbIX,
24 nomupopanueix o (annmdos), a Take 14 (70 onpenenenuii) obpa3Lor 114 neTpo-
duzntecknx ucenegosanmii, PyaHas Moaens ckeaxuibl Nob npusoaures Ha puc.4.9, np.5.

Makpockonu4eckn MOPObI, CIaraionlne CKBaKHHY, IPEACTABIIEHEl B OCHOBHOM Pa3sHOOK-
paleHHBIMH KBapLUMTAMH C Pa3HOH CTENEHBIO XJI0PHTH3AINH, STHI0TH3AIIMA, THPHTH3anuK. Ha
OTAeNBHBIX YuacTKax (27,5; 54-58M) oTMeueHsl OpekuneBble Jaifki 1 KapOOHATHBIC IPOKUIKH B
KOHTAKTC C J‘Iai"lKOl‘:i. BCPXHHE FOPH30HTHI HHTECHCHBHO 3a0XPCHLI H BBILICIOYCHBI.

H3 pyansix MuHepanoB HeoOX0IHMO OTMETHTh HHTEHCHBHYIO MHHEPAIN3AIMIO TTHPHTA B
BHIE BKParyIeHuii, THe3 W MPOXHIKOB. B oTHOCHTENEHO MEHBIUIMX KOMHYECTBAX OTMEYAloTCA
XaIBKOIIMPUT M BTOPHYHBIE Cy/Ib(puabl Meau. IToduTH MOBCEMECTHO MIMPOKO PA3BHThI OKHCIIbI
JKene3a B BHJIE MarHETHTa M TeMaThTa.

ITo ocn ckeazuuel Ne6 pynoBMENAlONiMe NOPOAbl [IPEACTABIEHB] B OCHOBHOM KaOJIMH-
CCPHIIMTOBLIMH KBapIMTAMH, MOHOKBapIHTAMH, MEHee Pa3BHTBI Ty(POOpPEKUHH, MPONHIHTEI MO
dHJIE3HTaM.

Tyghobperuuu pazsuTel Honbine Ha BepXxHux ropusoHTtax (0-15wm, 52,0-59,0). Ha ropusonte
0-15M onn cHitbHO oskene3HeHsl. [Topoaa conepxHT IIIOTHEIE CKOILUICHHSA TOHKHX YeIlyeK cepH-
1LIHTa, arpcraTHeie I'ICEBJIOMDPCIJOBH CCpHIIMTA 1O BKPAIJICHHHKAM IJIarMOKJIa30B MCXOJHBIX mo-
PO/, MeJIKHe IrpaHo0IACTOBbIE 3epHa KBaplia. OHa NPOHH3aHA OKHMCJIAMH H TMIPOOKHCIAMH Ke-
nie3a, a TaKiKe MpOoKUIKaMH BTOPHYHBIX MHHepanos kpacHo-Oyporo npeta. IToposia kaTakin3u-
poBaHa. Bropuunble 0KHMCIIBI Kee3a ¢ KaIbLUUTOM 00pa3yioT CeTKy B KBapl-CEPHULIUTOBOIH TOH-
KO3epPHUCTOI 0CHOBHOH Macce. MUHEPaTLHBIN COCTAB MOPOIBI: OKMCIBI W THIPOCOKHUCIIBI KEe3a,
CEPHLUT, KaNbLUT, KAOJIHH, KBApPIL.

Ha Gonee rinyBoknx ropusonTax (52-59M) TydoOpekunn npeicTaBieHbl METACOMAaTHICCKH
YMEPEHHO-H3MeHeHHOI opo0ii. CepHIMT B OCHOBHOH Macce M B JIMTOKJIACTAX PACCEsH B BHIE
NATEH, THE3[ HenpaBWILHOH hopmbl. Mexkay uenryiikaMu cepHIIHTa COXPaHWIIOCh 3HAYHTEIb-
HOE KOTHYECTBO MHMKPOJIMTOB IIarHOK/Na3a. M3MeHeHHA B IIEJIOM TMpEJCTaBICHbl CEPHLMTH3A-
1Heil 1 OKBaplieBAaHHEM, PA3BUBACTCS TAKIKE XJIOPUTH3ALHA.

Ha nurtepsane 57M oTMedeHa MpaMOPH3aLHs; INHPHHA KPYTTHOKPHCTALTHIECKOH TIOTIOCKH
KaJbI[NTa COCTABNACT 5-OMM.

Ha untepsane 15-26,0M npossnsiores nponuiumst no andesumam. MAHEpanbHblil COCTaB
3T0il METACOMATHYECKH M3MEHEHHOH Nopoas: kBapu — 37%, cepuunt — 33%, xaoput — 16%,
ammnot — 10%, pyausie Munepans — 4%. CTpykTypa penuKkToBas nophHpoBas ¢ MUKpO-TPaHO-
0/1aCTOBOH CTPYKTYpOil OCHOBHOI Macchl. B TOHKOKpHCTA/THUECKOH, TOHKO-4emyiHuaroi oc-
HOBHOW Macce BUIHBI MHOTOYMC/ICHHBIC CEPUITHTOBLIC beHOKpHCTaﬂ.ﬂbI IJIarHOKJIa30B. BKpal'.I-
TeHHHKH TIOJIEBBIX INNATOB MTPEBPAllieHkl B arperaTHele rncesgomMopdossl cepunnta. OTMedaeTcs
Hebonuinoe KonuvecTBO KaoauHa. OCHOBHAs Macca MEpBHYHON BYJIKAHWYECKOH MOPOIBI Yac-
THYHO XJIOPHTH3MPOBAHA, OTMEYAETCH H JHIOT, Pa3BHBAIONIMIICA 10 CEPHLIHTOBBIM arperaram
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(enokpucTaIOB. DNKIOT siBAETCA Goslee NO31HAM, YeM KBapl-CepHIMTOBLIH arperat. On Gec-
LBETHBIA TOHKO3EPHHCThIH, KCeHOOIacTORBII, XOTA OTMEUAIOTCH W TOHKONPH3MATHYECKHE KPHC-
TaJIbL.

Ha ryGure 102,0-117,0M NPOnMINTEl pa3BHBAIOTCS TIO XJIOPHT-IMA0TOBOI danun. Mu-
HepalILHEIH COCTAR 3/eCk cleyrommit: xuopur — 32%, snuaor — 22%, cepuuut ~ 27%, Keapi —
15%, pyambie MEHepaisl — 4%.

B pesyisTarte OkBapueBaHHA M CePHIMTH3ALMKH o0pasyercs CTPYKTypa (Jemmuio-rpaHo-
fnacToBas), XapakTepU3YIOMAACs pa3BHTHEM MHHEPAIOB CTAaJIHH KHCIOTHOTO BhIIEIAYHBAHAS
— KBapla u cepuumra. IIpolecc cepHUMTH3ALNA PA3BHBAETCA MO BCel Macce MPONUIH-TH3HPO-
BaHHOTO BYJIKaHNTa, a TAKKE N0 (PEHOKPHCTaLIaM nnarnoknaza. Yemryixn cepuunra obpasyror
arperatieie rceBnoMopo3sl 110 peHOKpHCTA/IIAM MOJIEBLIX WnaTor. OOHAKO B rHAPOTEPMab-
HO M3MEHEHHOH Topoze npeob1agarT MUHEPATb MPONHIATOB — XJOPHT U 2NHI0T. OTMeYeHb!
ncer10Mop(0O3bl IMHAOTA O TEMHOLIBETHBIM MUHECPAJIaM,

OCHOBHYIO YacTh OMHCHIBAEMOH CKBAXKHHBI MPEACTABIAIOT KBAPIMTHI PA3IMIHBIX (arini.
Ha ropusonte 26,0-52,0M 3T0 KaoJMH-CEPULIMTOBBIE KBAPLNTHI, ropH3oHT 59-84.0m u 87,0-
98,0M - cepHMIMTOBBIE KBapIMTHI, TOpH30HT 121,0M M raydke — CepHIIMTOBBIE M KAOIHH-CEPH-
LIMTOBEIE KBAPIHTHI N0 pronutaMm. Ha ropuzonTtax 84,0-87,0m, 98,0-102,0m 1 117,0-121,0m pas-
BHBAIOTCH MOHOKBaPIINTBI.

B KaonMH-cepHLMTOBBIX KBApLMTAX PETHKTOBbIC (eHOKpHCTANNLI NIarHoknasa npespa-
LICHBI B KAOIHH-CEPHUIMTOBEL arperar. COXpaHIIICE [HILb OYepTaHHA Niaruoknasa. B ocuos-
HOH Macce KBapil obpasyeT HenpaBwILHEIE H3oMeTpHyHEie 3epia pasmepamu 0,05-0,1mm. Obpa-
3yeT MATHHCTHIC CKOIUICHHS C CEPHIIMTOM, a TAK/kKe B HEOOJBIIMX KOJHUYCCTBAX XJIOPHTOM, 3IIH-
JIOTOM.

CepHunTOoBBIC KBApLHTHI COAEPAKAT HA PANE YHACTKOB 3HAYHTE/NLHBIC KOIHIECTBA PETHK-
TOBOTO XyiopuTa. MuHepansHeii coctas: Ksapy — 30-40%, cepuunt — 30-40%, xnopur — 20-
23%, pyaHbie MHHEPATH - ~7%.

Ha ropusonre 64,0M XJ0pHUTa 04MEHb MaJio; KBAPLMT paccedeH KBapleBLIMY, KapOoHaTHBbI-
MH H PYIHBIMH MHKPOCKOITHYECKHMH TTPOKHIIKAMH.

Ha ropuzonte 66,9M cepHIIMTOBEIH KBapIMT Pa3BHBAETCA MO PHOJIUTORBIM MopdupaM #
PEIHKTOBRIM HIHOMOP(DHLIM (peHOKpUCTAILIIaM KBapLia.

MoHOKBapIHTEI COCTOST K3 reTepobiacToBbIX 3epeH Ksapua pasmepamy ot 0,05 o Imm.
D10 naMoMopdHele 3epHA, a TAKXKe YUIHHEHHbIE KPHCTAJUIMKM KBApLa PasiH4HbIX Pa3MEpOB.
CtpykTypa retepobnactoras. Ha ropuzonte 119,0M MoHOKBapimT KapOoHATH3M-pOBaH. 371ech
OTMeHaroTes HellyiiyaThlie 3epHa XJIOpPHTA, a TakikKe arperaTHie riceBaoMopdossr snunora. Co-
JiepKanye XJ0pHTa ¥ 31HI0Ta nopsjka 35%.

Pynpl B LEIOM XapAKTEPH3YIOTCA JOBOJIBHO CIIOKHBIM COCTABOM. DTO B OCHOBHOM CYlJib-
(HIBI MEIH M Kene3a: [HUPHT, XATLKOIMUPHT, KyOaHHUT, BTOPHUHBIE CYTbGhMIB Mean: 00p-HHUT,
X@IBKO3H1, & TAK#Ke OKHCITB H THAPOOKUC/IBI JKeIe3a: MArHeTHT, reMaTHT, THMOHHT.

TTo ocu ckpakuHEl NeG BHIIENATOTCA 30HBI OKHCIEHHA, BTOPHYHOTO CyNbpHIHOTO 06oTra-
IIEHHA ¥ MePBUYHBIX CYTh(GUIHBIX pya.

3ona oxkucieHHA (runeprem) NpeacTaBlIcHA B OCHOBHOM TMIPOOKHCIAMY jKelie3a M pe-
JAMKTAMH MHPHTA U XAIBKOIIHPUTA.

ludpookucier Hceneza npecTaBIeHb! CIVIOUHBIMHA CKOTUICHHAMH B BH/IE OYPBIX XKele3Hs-
KOB B TIapareHeznce ¢ cynbQHaaMy xkemne3a u MeaH. [JocreHnx Ha BEpXHHX TOPH30HTaX o4YeHb
MAI0 M BCTPEYaloTCs JOBOIBHO 9ACTO HA BEPXHHX OPH30HTAX CKBaKMHBI THIIEPTeHHBIX 00pa30-
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pauuil. [TpoTsKeHHOCTL 30HBI OKMCIEHHs Ha rayOuHy npocnexuBaetcs 1o ropusonta 30,0-
33,0m. Munepaisl TpyInel rHIPOOKHCIOR JKele3a, MMeHyeMble YCIIOBHBIM Ha3BaHHEM JIMMOHM-
Thl, BCTPEYAIOTCH, B OCHOBHOM, COBMECTHO. B 11€/10M MOMXHO OTMETHTh 2 OCHOBHBIE Pa3HOBH/I-
HOCTH JIMMOHNTOR: a) KOJOMOp(HEle (CKpeITOKpHCTAJUTHYeckue), 6) kpuctammaeckue. Koamo-
MOp@HbIE Pa3HOCTH XapaKTepPHbl MHOTOKOMIIOHEHTHOI CMeChI0 ¢ METAKOJIIOMIHONH CTPYKTYPOIi:
30HAJIBHOM, PUTMAYECKN 30HAMLNON. KpHcTannnyeckne pa3HocTH THAPOOKHCIIOB JKele3a npej-
CTaBJICHBI, BO3MOKHO, JIEITHAOKPOKMTOM JIHOO TeTHTOM M 00pa3yroT HrojibHaThie, PaIHalbHO-
TYYHCTRIE, IPH3MATHYECKHE, TOHKOBOIOKHHCTLIE arperartel. B page CIydace OTMEYEHBI JTHMO-
HMTHI, 0Dpasylonmne ncesaoMopdosbl MO MHPHTY. 3Jech MBI HMeeM OO HavalbHbIi mporece
3aMelieHus, T7¢ 00pa3yloTes neTepyuaThie, peleTdaThle, KagMYaThie CTPYKTYPHI 3aMeIICHAS,
00 KoHeuHbIH MPOAYKT B BHiE NHMOHHTA, HMEROLEro kybudeckoe cedenne. Cpelnn Bblie/e-
HMii THIPOOKHCIIOB &KeJie3a ObII0 0TMEUEHO 3¢PHO CaMOPOJIHOTO 30710Ta.

Ha wnrepsane 19,2 m rny6xke mo 33M oTME4eHO WHTEHCHBHOE MPOSBICHUE MarHeTHTa;
NOCTIE/IHIH [TOYTH NIOBCEMECTHO 3aMEIIAcTCA TeMaTHT-MapTHToM. Marvetut gabnionaerca B BH-
Jle BKPAIICHHUKOB B NOPOJE M MMEET IUIoLanHoe paseuTie. [ToMIMO reMaTHTa-MapTHTa OTMe-
HeHBl TAKKE CAMOCTOSTCILHBIE BBUICICHHMSA NCPBUYHOTO TeMaTHTAa B BHIOC TNPH3MATHYCCKHX
UTONBYATHIX KPHCTALIOB.

Cyabhu/inl JKene3a 1 MEAH, NPEICTABICHHLIC THPUTOM H XA/IbKOIIHPHTOM B 30HE OKHCIIE-
HHS OYEHb PEIKH W NPHCYTCTBYIOT B BUE eIMHHYHEIX MHKPOHHBIX BKPArUiCHHii B nopoe, mubo
OCTAHLIEB OT 3AMENICHHS THMOHHTOM.

JoHa oKHCIIeHHs npocneknBaeTcs 1o rayouasl 36m. Cpennsia 00beMHas Macca pyjl B 30He
OKMCJIeHHA [0 Pa3pe3y ckBakHHbl Neb cocTaBiseT 2,63r/cm’.

3ona BTOpPHYHOTO cyabduanore oboramenusi (CynepreH) NpoOABNSETCH Ha rIyGHHax
59-71 1 94-115m. 3aeck cynb(uapl xene3a 1 MeIH NPOXBIAIOTCA HECKOJIBKO Yalie. B 6oibmom
KOJIMYeCTBE MPOSABIAIOTCA OKHCIIBI JKeTe3a B BUIE MarHeTHTa, reMaTHT-MapTHTa U TIEPBUYHOTO
remMaTHTa B BHJE HIOILYATEIX KpHCTa/L1oB. Hapsaay ¢ BkpaniieHHHKaMM nupuma, B OTHOCUTEIb~
HO GONBITMX KONUHECTRAX 0TMeHeH xarbkonupum. TTocneanuii odpasyeTr kceHOMop(hHEIE 3epHa,
Pa3BUBAIOLINECS B MHTEPCTHIMAX KPHCTAJUIMHECKUX arperatoB KBapia. [Jo KOHTaKTy XalbKomu-
pUTa ¢ KBAPIIEM W B IOJAX XaIbKOMUPHTA PA3BHBAIOTCS TIPOIKHIIKH M MEJIKHE BKITIOUCHAS OopHu-
ma u xanbkozuna, 00pa3yiomue CTpyKTYpPhl 3aMeIEHHs 10 XaIbKOTUPHTY.

Jtst 30HBL BTOPHUHOTO cyabuaHoro oforamenis XapakTepHO OTHOCHTEhHO criaboe pas-
BHTHE 2udpookucioe scenesa. TlocnenHue odpazyloT MO0 MeJIKHe OATHUCTHIE CKOILIEHHS B [10-
pose, mbo TOHKHE KaeMKH BOKPYr 3epeH MHUPHTa M XaJkKomupuTa. [JOBONLHO pelku 3/ech M
OKHCABI Kene3a: macnemum u cemamum. Ha ropuszonte 64M B noaAX HHPHTA OTMEHEHB! Kailie-
BHIHEIC W [IPOKUIIKOBHIHBIE BHIZIEIEHNS XaTLKOTUPUTA, MECTAMH B aCCOUMALIMM C KYOAHUMOM,
a Ha 67M Obl1 06HOPYKEH charepum, KOTOPEIH 3aMelliaeT MUPHT M NpopacTaeTes no Hemy. Ha
raydune 94-115m OOPHHT H XanbKO3HH Pa3sBHBAKOTCA N0 XaTbKOMHPHTY CHAPONHYECKH B BHIE
TOHKHX KaeMYaThIX arperaTos WIH KaruleBHIHBIX BKITIOUEHHIH MOCIEIHUX B IIHPHTE.

Heobxoaumo oT™MeTHTh, uTo Ha ropu3onTe 100M Hapsmy ¢ OKHCIHTENBHBIM MPOIECCOM
MapTHUM3ALHH HMCET MECTO H BOCCTAHOBHTEJILHLIH IIPOLECC O YeM CBHIETENbCTBYET HAIMYHE
371eCh IUIACTHHYATBIX KPHCTAJUIMKOB MYNIKETOBATA.

Bucmymun ovedb penkuii Musepan ans Bockecapckoro MECTOPOK/IEHHMS W B ONMChIBae-
MO CKBAKMHE OH OTMeYeH Ha ropusonTe 106m. O6pa3yer kak caMOCTOATEIbHBIC MEIKHE BRIIC-
JICHHWs, TAK H CpOCTKH C XaIbKOMUPHTOM, MUPHTOM W MApTHTHU3HPOBAHHBIM MArHCTHTOM. Pasme-
pHl ero konedarores B npenenax 0,05mm.
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O6beMHas Macca py/l B 30He CyNepreHesa cocTaBiseT B cpeaHem 2,88 rlem’,

3oHa cyb(UIHLIX PYA (rHmoreH) nposBadeTca Ha raybnHax 36-59, 71-94 u minke 115M
C MHTEHCHBHON MHHEpaNN3alneil MarHeTHTa 1 TEMATHT-MapTHTA.

TTupum 35ech peako npesamipyer. OOpalyeT kak cpociiecs arperarbi, Tak ¥ BKparmsien-
HOCTH pazMmepamu 10 3-5MM. IIMpUT CHILHO KAaTaKNa3upoBaH ¢ Maccofl BKIIIOUEHHH HepyIHBIX
MHHEPAIIOB W XaNbKOTTHPHTA.

Xanokonupum wMeer noaduHenHoe 3Hadenne. OOpazyer jinbo MPOKHIKH, LEMEHTHDPYIO-
1He KaTakIa3upoBaHHLIE 3epHa MUPHUTA, NGO BKPAIUICHHUKH KCEHOMOPGHEIX 3epeH, pa3Mepa-
mH 10 0,1MMm.

B G0JIbIIOM KOJIMYECTBE 31€Ch MPHCYTCTBYIOT OKHCIIBI JKeJie3a B BHIE MazHemuma n zema-
mum-mapmuma. MapTHTH3HPOBAHHbIE KPHCTA/UIE MArHETHTA YACTO HAPACTAIOT HA [MPHT I
3aMeIaTCA XAILKOTTHPUTOM.

OGbeMHas Macca 30HBI CYTbOHIHBIX Py B cpeaneM coctapnsct 2,82 r/em’ (1a6. 4.6.).

Tlo 1aHHBIM KepHOBOTO ONPOOOBaHHS, 110 OCH CKBaKHHBI Nob Me/b MpakTHYeCKH He 0GHa-
py’keHa, THIIB B JBYX FPYNMOBBIX Mpobax ee coaepskaHue HaxomuTtes B mpexenax 0,1-0,25%. B
OCTANBHBIX CIIy4asX OHO COCTABIACT COTHIE 7107TH NPOIEHTOB. MakcHMAaILHOE conepKaHue 30-
neta (>1,0r/7), no nanneiM npoOupHoro ananmsa, Opiio ofHapykeHo na wnteppane 57-62m,
TOTAA KAK BUIMMOE CAMOPOIHOE 30/M0TO MOJ MHKPOCKONOM HaMu Obuto o0HApykeHO B 30HE
OKMC/ICHUS HA TIYGHHE 33M.

Tabnuua 4.6
DU3HKO-MeXaHH9ecKHe TapaMeTpsl PyJ1 M Moo
10 IaHHBIM KepHa CKBaKHHBI No6
SddexTnrnas
Homepa npo6 | Mecto otfopa OGW:':‘I:,\?:“CC& Bouon\a‘n;f:t;zcuue, r?:ni:c;om,

L0

3ona oxucaerus
Boc-6-14 Wnr.14.0m 2.57 3.67 9.43
Boc-6-24 Hur.24 0m 2.64 1.86 4.91
Boc-6-33 Hut.33.0m 2.69 1.19 3.20
Cpeanee 2.63 2.24 5.84

Jona cunozenesa
Boc-6-47 | Mnr.47.0m 2.89 0.43 1.24
Cpenuee 2.89 0.43 1.24

Jona cynepeetesa
Boc-6-68 | Hur.68.0m 2.83 0.32 0.90
Cpennee 2.83 0.32 0.90

3oma 2unozenesa
Boc-6-78 Hut.78.0m 2.80 0.47 1.31
Boc-6-81' Hut.81.0m 2.84 0.33 0.93
Boc-6-82 Hut.82.0M 2.88 0.27 0.77
Boc-6-86 WnT.86.0M 2.88 0.96 2.76
Cpennee 2.85 0.50 1.44

3ona cynepeenesa
Boc-6-100 HMnt.100.0m 2.86 0.32 0.91
Boc-6-102 Hur.102.0m 2.90 0.28 0.81
Boe-6-111 MHT.111.0M 3.00 0.45 1.35
Cpennee 292 0.35 1.02

3ona cunozenesa
Boc-6-138 | Mum.138.0m 2.71 0.50 1.35
Cpeanee 2.71 0.50 1.35
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Pyanas mojeiis ckBamunsl Ne 7

Pyanas mojens ck. Ne7 cocrapiieHa Ha OCHOBaHHH Pe3yJIbTaToB H3ydenus 13 npospay-
HbIX, 18 monmrporanneX MuAQGoB M nokaszareneit 13 npob (65 onpenenenuii) no pu3NKo-Mexa-
HHYECKHM NapameTpaM. Pyxnas mozens cks. Ne 7 npusoaurcs Ha puc.4.10, np.5.

B paspese cks. Ne 7 BMemalomme mopo sl npeacTaBieHbl BTOPHYHBIMH KBapIUTamMu, o6-
Pa3yOIIMMHCA 3a CHeT MJIM KWC/BIX BY/JIKAHHTOB (PHOJINTOB MJIM PHONALIMTOB), HIIH aHIE3UTOB.
Ha nmxnux FOPH30HTaX MO KHCJIBLIM BYJIKAHHTaM OGPEBYIOTCH TMPOIMTHIIHTHI.

Bropnunble KBApIHTBI NPEICTaBICHbI CEPULIHTOBOMH H KAOIHH-CEPULUTOBOM (hauusamu 1
COCTOAT M3 TOHKO3EPHHCTOH-TOHKOYEIYHYaTO OCHOBHOH Macchl KBapla M CEpHIMTa C PeluK-
TOBBIMH BKpAIUICHHHKAMH ILIaruoKiasa, TpeBpallCHHLIMH B arperaTHbie UCﬂBROMOp(lJO'SB] cepu-
mrta. OT nepBUYHOI MCXOAHOM TOPOALI OCTATHCH JHITL HAHOMOPQHBIE, OTUIABICHHBIE KpHC-
TaJUTbl KBApIla, CBUAETEILCTBYIONIME O €€ [I€PBOHAYAILHOM KHCIIOM COCTAaBE (PHOJIMTOBOM MIIM
pHogauuToBoM). Ha BEpXHMX TOPH30HTAX CEPULIMTOBLIC KBApPLMTHI MECTaMH WHTECHCHBHO Kap-
Oonatusnposadbl. KapboHaT npejcrasien NMpoKHIKAMH MM PaBHOMEPHO pPaclpeeIeHHBIMA
menakumy natnamu. Conepxanne kapoonata gocturaer 10-15%.

Ha HIDKHHX TOpPH30HTAaX BO BTOPHYHBIX KBAPLHMTAX I'MAPOTEPMAIbHBIE H3MEHEHH, IIOMU-
MO CCPHIMTH3ALMN, BHIPAKAIOTCA TaKKe KAOMMHHM3AIMel M 4acTHYHO XJopuThsauued. IIpm
3TOM CEPHIIMT Pa3BUBACTCA B ACCOLMALMH C OYE€HB TOHKMMH 3€pHBILIKAMH KAOIHHA. XITOpHT
passuBacTca B OCHOBHOH Macce. K XJIOpHTH3NPOBaHHBIM ydacTkaM NPHYPOYMBAETCS PY/IHas
MHWHEpATH3AlHA.

B 1enom ns cepMIMTOBBIX KBAPLMTOB MO PHOJALMTAM XapaKTepeH CIeIYIOmMI MHHe-
panbHEI cocTas: kBapl — 45-65%, cepuunt — 18-20%, xapbonar — 10-15%, pyausie Munepabl
— 8-10%, a 1714 KaoNHH-CEPULMTOBLIX KBApLMUTOB: KBapy — 25-57%, cepuuut — 25-37%, xnopur
- 20-22%, xaonun — no 10%, pyaneie munepansi — 12-20%.

CepHUHMTOBBLIE KBAPIHTLI, 00pa3yIoNMecs 3a CUeT Mopo/i aH/Ie3UTOBOTO COCTABA, 10 OCH
CKBa/KHHBI CITaraloT NMpocsioiiky Cpe/in KBaplMUTOB 110 KUCIBIM BYTKAaHUTAM M XapaKTepH3YIOTCs
MEJIKO3EPHHCTOH MaccoH, B KOTOpPoif BHHBI OTJe/bHble ()EHOKPHCTAILIBI IIarHOKIIasa, IoJ-
HOCTBIO 3aMelienHbIe yenryiikamMu cepuinta. TekcTypa nopossl 6pexunesuanas. CTpykTypa oc-
HOBHOI Macchl MHKPOIrpaHoOJIacToRasL.

TTpoNMHIHTEI M0 KHCIBIM BYJIKAHHTAM COCTOST W3 XJIOPHTA, KIMHOION3NTA, KBaplia, ce-
PHIHTA H PYIHBIX MUHepaIoB. KIIMHOLON3NT Pa3BHT B BHIE arperaTHbIX rcesiomMopdos mo ge-
HOKpHCTa/IaM NepBHYHO-MarMaTHyeckux mnopomd. Tlo kpucrannam TUIarHoknasa arperaTmeie
ticesomMopdo3er oGpasyer Takxke cepunnt. CoXpaHuiHch (EeHOKPHCTAILIBI KBAPLA C OIJIaBIIeH-
HBIMH TPaHAMM OT TIEPBUYHON KMCIOH 1opojbl. XITOpUTH3HPOBAHA OCHOBHAsA Macca MOPOJBL.
BHYTpH XJIODHTOBOI'O BEIIECTBA BBIZE/IAIOTCS KBAPLEBLIC 3€PHA, CEPHIMTH3HPOBAHHBIE JIEHCTDI,
Tabnuwuky nnarvoknaza ¥ rpasobnacToBele arperathl kannonousnTa. CTPyKTYpa IOPOJIBI noi-
kuio0iacToBas.

ITo ocy ckpaxkuubl No 7 4eTko BRIIENAIOTCS Bee 3 30HBEI MHHEPanooOpa3oBaHHS — 30HBI
OKMCIIEHHS, BTOPHYHOTO cyab(uaHoro oboramenns u cyibQHIHBIX PYIL.

30Ha okHCIeHHs (FHNIEPTen) XapakTepu3yeTcs J0BOMLHO GONBIIOH MOIMIHOCTBIO (56.5M)
M HHTEHCHBHBIM IIPOSBJICHHEM I'HIIEPTEeHHBIX MPOLIECCOB, OCHOBHBIM MHHEPAJIIOM 30HBI ABJIAKOT-
CH PUOPOOKUCTBL Jcelie3d B BHIE AUMOHUMOE PA3TTHYHOTO COCTaBa. 3HAYMTENILHOE PacrnpocTpa-
HEHHE UMEIOT 2HOpOOKUCbl Madpeanya W Aposum. B GonpuIMHCTBE cliydacB MMM MIPOHH3aHA M
HponuTaHa BCA Nopoza ¢ o6paloBaHneM CKOIUIEHHH BKPANICHHUKOB Pa3IHYHbLIX Pa3MEPOB, TOH-
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KHX BETBHIIHMXCS NPEPLIBUCTBIX MPOKHIKOB, KAeMOK, ncesaomMopdos no nuputy. O6pMHO 1H-
MOHHTBI XapakTepH3yloTCS PHTMHYHBLIM, KOJUIOMOP(HO-30HANLHEIM M PajHabHO-TyTHCTEIM
CTpOeHHEM. 30HBI C TEMHO-CEpPLIMH OTTEHKAMH TIPEICTABJICHBI FE€THTOM, A CBETIIO-CEPble — JIeTH-
JIOKpoKHTOM. Pazmepsl BKpanjieHni rupooKHCIOB Kenesa focturaior IMm. B Tpemmpnosatoii
110pOJIe IHMOHHT 00pa3yeT yd4acTKH TOHKOCETUYaTol TeKCTypsl Ha HH3ax 30HBI OKHCIEHHS [10-
BOJTBHO YaCThl KOJBIEBHIHBIE 06PA30BaHNs — NCeBIOMOPHO3LI INMOHNHTA TIO KPRCTAIIaM TIHpH-
T4 ¢ BHILLENOUEHHBIM [EHTPOM, 9T0 CBUAETEILCTBYET O HAMYUN 30Hb] BBILEIAYHBAHUSA,

OueHb pejiko B MOPOJIE, a elile peke B MONIAX MHAPOOKHCIIOB Kelle3a Habio/1aloTes MeJIKHe
ocTaHLB! nupuma u xanskonupuma pasmepamu 10 0.02-0.03mm. ITomumo XanbKomHpHTa MeaHAas
MUHCpaiH3alug 3/1eCh Tpe/cTaBlieHa Takke Maraxumom. EJUHCTBeHHOEe MHTEHCHBHOE NPOSB-
nenne ero 6pU10 0TMEeyeHO Ha HHTEepBaie 13-15m, rae on obpasyer Hanersl. [o JlaHHBIM aHATA-
30B KEPHOBOTO ONpOOOBAHHA, Ha 3TOM HHTepBale ycTaHosleHo 1,27 % menu.

Hurepec nNpeacTaRaseT HaAW4KHEC BHAMMOrO 3010TA B 30HE OKHMCNEHWS 1O OCHM JaHHOM
ckpazkiHbl. OHO OO0 0OHAPYKEHO MO MUKpOCKOTIOM NpH yBenuvernu x400, pasmepamu 0,02-
0,03mM, Ha uHTEpBanax 12-16m u 38-43m B rMopoje H HA KOHTaKTe KBapla ¢ JHMOHHTOM (aH-
muuder Boc-7-12 u Boe-7-43). 31ech, no JaHHBIM KEPHOBOTO ONPOOOBAHHS, B IPYIIIOBBIX TPO-
bax 6110 00Hapyxkeno 3o0m0t10 0,5 1 1,2 r/T COOTBETCTBEHHO.

OGBeMHas Macca PyJl 30HbI OKHC/ICHHS B CPE/THEM cocTaiser 2,60 r/em’.

3ona BTOpPHYHOTO cyabpuanOTo oDoramenns (cynepren), 1o gaHnLIM Muneparpadn-
HECKUX MCCIeOBARMI, NoBONLHO MonHas (~20M), HaunHas ¢ rnyOunet 56,5M. Ona nokanuyer-
¢ B CEPHIIMTOBBIX M KaOJHH-CEPHITHTOBBIX KBAPIMTaX, 0OPa3yioNMXcs 38 cUeT KUCTBIX ByJIKa-
HHTOB. B 1anHoii 30HE, MOMHMO Hupuma A XarbKonupuma, B OLLyTHMBIX KOJIHYeCTBax ObLTH 00-
HapyKeHbl GopHum W Koeeriun B Ka4ecTBe MPOIYKTOB 3aMelieHns xankkonuputa. Ilocneqanii,
B Buje KceHomopHbix ocranneB pasMepamu 10 0,01-0,02mM, Gblz1 0TMEYEH B OTHOCHTEIBHO
kpynHbix (0,1-0,2MM) BbiieneHnsx KoBenMHA. YacTh 3epeH XalbKOMHPHUTA OKpYKeHa JHIIL
TOHKOH KaliMoii KOBe/UIHH-COPHHTOBOIO COCTABA B TECHON aCCOLMALIMMN € TMAPOOKHCIAMY Kefe-
3a. [locnenume Guutn 0OHApPYKEHBL TAKXKE B MIMPUTE H B MPOMEKYTKAX HEPYAHBIX MHUHEPAIIOR.
VIMBHTEJIBHO, YTO [0 JAHHBIM KEPHOBOI'O OMpOOOBAHHA, 110 OCH CKBajKMHBI B 30HE CyIlepreHesa
MakcHMallbHOE cofieprkaHne Mean He npessinraet 0,05%.

O6bemHas Macca pyJ 30HbI BTOPHYHOTO CyNb(HAHOrO oforameHns cocTasliseT B cpell-
Hem 2,89 r/em’.

3ona cyasbuaueix pya (ranoren). JlokanuszoBaHa B NponmiaMTax, 00pa30BaBIUMXCH 3a
CHET KMCITBIX BYIKAHUTOR, Pynnas MAHepanuzanus npeicTarieHa 8 OCHOBAOM NHPHTOM, MarHe-
THTOM, TEMAaTHTOM H XATBKOMHPHTOM.

IMupum o6pazyeT pa3neaeHHEIE KCEHOMOP(HLIE CKOILIEHNS pa3MepamH J1o 1-2MM ¢ BKIIIO-
YEHHAMH HEPYIHBIX MHHEPAJIOB, d TAKKE XalIbKOIHPHTA.

Xanvkonupum oT™MeHaeTCs B BUAE BKPAIUICHMI B TIOpOJIE, a TAKXKe BKIIOUYCHMIT B THPHTE.

Maeremum v 2emamum 00pa3yloT Kak caAMOCTOATENIbHbIC BKPAIUIEHHUs, Tak M CPOCTKH €
TIHPHTOM.

O6bemuas Macca pya cynsGuIHON 30HEl cocTasnset 2,70 r/em’ (trad. 4.7).

ITo nanALIM KepHOBOro ONPOOOBAHMS, EAHHCTBEHHOE BhIcOKoe cojepxkanne (1,27%) meam
G0 0GHAPYKEHO B 30He OKHMCIeHna Ha unTepsaie 12,65-15,9m. Ha sTom MHTEpBAsIE comepka-
HHe 3010Ta cocTaBnaget 0,5 r/T. 31eck, 10 JaHHBIM MHHeparpadHYecKHX UCCIeI0BaHHi ObLIH

obHapyKeHsl 3¢pHa caMopoaHoro 3om0Ta. Jlanneie MuHeparpadUyecKux HecaeIoBaHmii ¢
JaHHLIMH KEpHOBOTO OMNPODOBAHAA TIO 30JI0TY XOpPOIIO KOppelHpyloTcs M Ha rnydnne 38,2-
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43,5m. Cozepxanue 30110Ta Ha OTOM HHTepBaie coctaenser 1,2 r/T. B 30He BTOpHuHOIO
cyabpuaHoro oboranenns cogepxanye 301071a B npejgenax jo 1,0 r/T.

Tabmmua 4.7
Du3MKo-MeXaHWYECKHE MapaMeTpsl py1 | TIOPoJ,
T10 IJaHHbIM Ke€pHa CKBax<HHbl No7
Obvemuas DppexTrrEan
Homepa npo6 Mecro MBCca, Bononackunenye, n(g‘gncmcn,
otGopa 3 W, % o

p, IicM n, %

3ona oxucrenus
Boe-7-10 Hut.10.0m 2.65 2.00 5.30
Boc-7-12 Hut.12.0M 2.41 5.66 13.64
Boc-7-14 Ut 14.0m 2.62 1.83 4.80
Boc-7-23 MnT.23.0m 257 228 5.86
Boc-7-26 WuT.26.0M 2.63 1.67 4.40
Boc-7-30 Mur.30.0m 2.55 0.92 235
Boc-7-34 HHuT.34.0m 2.67 0.48 1.29
Boc-7-53 HuT.53.0m 2.68 211 5.66
Cpennee 2.60 2.12 5.41

3ona cynepzeneza
Boc-7-60 Wnt.60.0m 2.62 247 6.48
Boc-7-67.7 UAT.67.7m 2.81 0.41 1.16
Boc-7-69.7 HAT.69.7M 2.79 1.34 3.74
Boc-7-76 NnT.76.0M 3.35 0.61 2.05
Cpeanee 2.89 1.20 3.35

3ona 2unozenesa
Boc-7-82.1 | Wur.82.1m 2.70 0.66 | 1.79
Cpeamnee 2.70 0.66 E 1.79

Pynunas moaens ckBaxknnbi Ne§

Pynnas Monens ckpakuubel Ne¥ Bockecapckoro MecTopoikIieHHs MOCTPOeHa Ha OCHOBA-
HUM u3yderns 19 npospaunsix nwidos, 21 nomiposanseix mmda (aHuumdsr) u 20 obpasuos
(100 onpenenenuit) ais merpodusndecknx xapaktepucTHk. Pyianas Mogens cks. Ne 8 npuBo-
oures Ha puc. 4.11, mp. 5.

Ilpensapurenbnas MaKpOCKONMHYCCKas XapakTepHCTHKA KEPHOBOTO MaTcpHajla, claraw-
HIETO CKBAXKMHY, MOKA3a/a, 4TO BMEIIAIONIHE TIOPOIB! TIPE/ICTABNIEHBI PA3NIMUHEIMH KBapLIUTaMH
OT CBETIIO-CEPLIX N0 TBMHO-CEDHX, MECTaMH CHJIILHO KaTaK.HaZBHDOEaHHHX. Ha OTHCIBHBIX TOpH-~
3oHTax (91-121M) KBAPUMTEL IPOMHTAHEI MHOTOUHCICHHBIMI POXXAIKAMH KBapia H kapOoHaTta,
Hns ceetno-cephix kBapuuTos (50,3-91,0M) MecTaMu XapakTepHa HHTEHCHBHAS KAOJIWHH3aINs,
B Pe3yNIbTaTe YEro Ha OT/AEIBHBIX YIACTKAX OHH IpeBpalieHsl B 6emyio rnuny (62,3-63,0m). [ls
BepxHuX ropuzonToB (0-39M) xapakrepHO MHTEHCHBHOE OJKelle3HEHHE: NMopoja HackKBO3b Mpo-
IIMTAaHA TYCTOH CETHIO M'MIAPOOKMCIOB JKelle3a M Mapraiia 1o TPemHHKaM ApoOJIeHHs U ychixa-
HHA,

B 91110 TH3HPOBAHHEIX U XJIOPUTHIHPOBAHHEIX KBAPLHTAX MPOSBIAETCA CUILHAS THPHUTH-
3auus (rop.21-50m), a xa ropuzonte 91-126M B J0BONBHO OLIYTHMBIX KOTHHYECTBAX OTMEYEHBI
THE3/10BH/IHBIE CKOTUIEHHS XaNbKOIIMPHTA.

Tlo merporpadmueckoit Monenu ckpaxkuubsl No§ BMemaioune noposibl XapakTepH3yroTcs
[PEHMYIIECTBEHHBIM PA3BUTHEM KBAPIMTOB C PARIHIHON CTEMEHBIO METACOMATHYCCKHX H3Me-
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HeHHil. B OCHOBHOM 3TO CEpPHIIMTOBEIE HJIH KAOJIMH-CEPHLIMTOBBIE, MECTaMH KapOOHATH3HPOBaH-
HLIC KBAPIMTHl M0 PHOJIHTAM, PHONAMTaM, AHE3WTaM, NepeMekaloluMHCA 10 pa3pe3y OCH
ckBakuHbl. Ha ropusonte 21,3-24M OMArHOCTHPOBAHBI TPOMMIIUTE XJIOPHT-3MUAOTOBROH da-
IHH.

CepHunuTOBble KBAPIHHTLI MO pHOZaUHTaM (10 9.5M) xapakTepu3ywTcs ClIEAyIOUIHM
MHHEpATLHEIM COCTaBOM: rutarnoknas — 20 %, cepuuut — 27%, kBapi — 34%, cenagoHnt — 12%,
anatut — 2%, xuoput — 4%. CtpykTypa penukrosas, noppuposas, o0yc/IoBIeHHas HATHYHEM
CEPUIINTH3MPOBAHHBLIX (EHOKPMCTAIOR TIATMOKIA33, CIAMHUYHLIX OMJIABICHHBIX KPUCTAIIIOB
kBapia. MeHOKPHCTAILTBI MIArHOK/Ia3a UMEIOT 30HANBHO-KOHIIEHTPHYECKOE CTPOCHHE, UTO yKa-
3BIBAET HAa MPHITOBEPXHOCTHYIO HITH KHUITBHO-MarMaTHYECKYIO TPHpo/1y pHoaainTos, CelaoHuT
TAKKE COXPAHWICH B KBAPLUHTH3IMPOBAHHOI [MOPOe B BHE PEIMKTOBBIX YeLIyHYATEIX arpera-
TOB.

Ha Bonee ranybokux ropusonrax (24-78 n 91-126M) cepHIMTOBbIe KBAPIHTHI Pa3BUBa-
I0TCs 110 PHOJIATAM, 3[1eCh OCHOBHAS Macca COCTOMT M3 TOHKO3EPHHCTOTO KBapLa H TOHYaHIINX
gemyek cepuuiTa. ITopdupossie BeInenenns npeacTapieHbl NepBHYHO-MarMaTHYeCKHM H HOBO-
00pa3oBaHHBIM KpHCTALTOOMACTHYECKMM KBapleM. OTMeYeHBl MHKPOCKOIMMYECKHE KHIKH
kBapua 1 knnHononsuTa. Ha ropusonte 102-111m nabnonaercs maTeHCHBHAs KapOoHaTH3aI[HA:
Ha (hoHEe KBapI-CEPHUIIMTOROH OCHOBHOMH MACCEHI BEICTYNAIOT TOHKHE, IIPHYY/IIHBON GOPMBI KHI-
ku Oyporo kapbonara.

Ha ropusonTax 6-19m, 78-91m u rnyOxe 126M cepHUMTOBLIE KBAPUHTHI PA3BUBAIOTCH
no anje3nTam. MuHepaabHEIH cOCTaR 37iech cleAylouHii: kBapi — 48%, cepuimt — 12%, k-
HOLOH3NT — 16%, xmopHuT — 8%, kapGoHat — 11%, pyasbie — 5%. OcHOBHasg Macca COCTOHT U3
TOHKOIMCIIEPHOTO KBApPIA M HeDONLIIOT0 KONHYECTBAa TOHIANINX YellyeK CepHIIHTA H PYIHEIX.
Ha stom ¢hone BeiensoTcsa nopdupo6.1acTel KIMHOLON3UTA ¢ MPU3MAaTHIECKHMH O4ePTAHHAMH.
37O MIOTHBIE CKOIUICHMS MENKAX HENPABUIBGHBIX 3epeH KIIMHOOM3UTA BHYTPH NpH3MaTHUYCC-
KOil (JOPMBI PEIMKTOB MCXOAHBIX 110poa (aHue3uToB). OTMEYAIOTCS 4ACTHYHO CEPHLIMTH3IHPO-
BaHHBIC (heHOKPHCTAIITBI MTArHOKIIA3a, @ TAKKE XJIOPHT 110 KIIHHOILIOH3HTaM.

Ha unrtepBane 21,3-24M pasBuThl npomiiunmet XA0PUmM-3nu00moeou (ayuy 1o KHUCIBIM
BYJIKAHMTaM, OKBapliOBaHHEIE M CCPHIMTH3HpOBaHHKIE. MuHepanwHeIH cocTa® 37ech cremy-
oMt KIMHOUOW3NT — 33%, ksapn — 30%, xaopwut — 8%, cenanonut — 7%, cepunut — 5%, pyn-
HbIe (MEPBHYHBIC W BTOPHYHEIC OKHCIB! kenesa) — 11%, kBapu penukToslit — 6%. CemamoHuT
Pa3BHBAETCA 110 XJIopuTaM. Mellko3epHHCTas OCHOBHas Macca coctouT M3 kBapua. Ha stom do-
He KJIMHOILOH3NT HabmioaeTcs B BHJIE TUIIOTHBIX CKOIUIEHHH MENKHX rpaHo-G1acTOBBIX 3¢peH H
NPH3MATHYECKHX KPHCTAUIOB, PEJIMKTOBEIN NepBHYHEIT KBAPLL NpeI-CTABICH HAKOMOP(HBIMK 1
cybnmomopdubME kpucTanmamu pasmepamu 0,1-1,2mm. CtpykTypa okpapuosanHoro, ciabo
CEepHIIMTH3HPOBAHHOTO NPONHIMTA HeolHOpoaHasd, OpekuHeBHIHasA. B paspese cKBaKHHBI OpYy-
JICHCHHE TIPeICTABICHO BKPAIUICHHOH MHHepanu3auuci. I'aBHEIMH PYIHBIMH MHHEpalaMu
37eCh ABNAOTCA MHPHT, XAILKOMUPHT, 0Y4eHb PEIKO calepHUT,0KHCTHI H MHAPOOKHCIBI Kelesa,
NpE/ICTABICHHBIE MArHETHTOM, FEMaTHTOM, MapTHTOM, PEIKO MYILKETOBHTOM, a TaKkKe pasHO-
BHIHOCTAMH JITHMOHHTOB, CAMOPOHOE 30J10TO.

B ommume 0T npeaplayIMX CKBaKHH, B pa3pe3e CKBaXXMHbI Ne§ 30HAa BTOPHYHOIO CYJb-
duaporo oborallenus OTCYTCTBYET (MITH BRIpAKEHA, BEPOATHO, OUEeHE ¢1ado) v 30Ha OKHCIICHUA
NEPexXoIMT HEMOCPEACTBEHHO B 30HY NEPBHYHBIX CYIb(HIHBIX Py,

3oHa okuceHus (FHIEPreH) MPOCIEKUBACTCS B pas3pese CKBaXKHMHbI 10 rybuHbel 30M.
Jlns MHHEpaIBHOIO COCTaBa ee XapakKTepPHO MHTEHCHBHOE Pa3sBHTHE MHHEDATIOB IPYIMIbl JIMMO-
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HHTA, MarHeTHTa W reMartuT-mMapTHTa. Cysbduasl xKejesa, NPeACTABICHbI HIUPHTOM H IPHCYT-
CTBYHOT B BECbMa OIPaHHYCHHOM KOJIMYECTRBE,

JTumonumel NpencTaBlienbl IBYMs Pa3HOBHIHOCTAMM: MHOIOKOMIIOHEHTHBIE CMECH C Xa-
PAKTEPHOI 30HATLHO-KOIITOMOP(HOI CTPYKTYPOil M KpHCTa/UTMYECKHE pa3HocTH, oOpasoBar-
mwHecs B BHAE nceBiomopd03 Mo MHPUTY H MATHETHTY, MO0 3TO JNENHIOKPOKHT HIIM THApOre-
THT.

JIMMOHMTBI TIEpBOH Pa3HOBMIHOCTH 00pa3ylOT KPYIHBIE CIUIOIIHBIE MM NATHHCTHIE
BKPAIUICHHBIE, NPOXHIKOBHIHELIC arpera"rm, C KOTOPBLIMH 3a4aCTYI0 TECHO acCCOLHHMPYIOT MarHe-
THUT BMecTe ¢ reMatuT-mapTutoMm. llocneanne mecTamy TNpOsBIAIOTCA B BMAC KOJIbLEBHIHBIX
CKOTUICHHH BOKPYT JIIMOHHTOB, MO0 OCTAHIER OT 3aMCIIEHHUS THIPOOKHCIaMH *kenesa. B nmon-
AX JJHMOHHTA HCPEAKO OTMEYAKTCHA YETKHE KPHUCTAJUIMYCCKHE 06pa.3OBﬂHHﬁ MApPTUTH3H-POBAH~
HOr0 Marseturta. JINMOHMTBI BTOpPOi pa3’HOBHIHOCTH Pa3BUTHI peke, YeM MNpeblayllne. ITo
Pa3pO3HCHHBIE B MOPOE HUI0JIbYaThIE, NPU3MAaTHYCCKHE KPUCTAUTHKH reTura UM JIENHA0OKPOKH-
Ta, a 4Yalle 3To KyOHueckue CedeHus rnceB1oMopdos 1o MarHeTUTy JIHOO THPHTY.

Macremume: B 30HC OKMCIEHHS MMCIOT LIHPOKOC pacipoCTPaHCHHUC. Xapam‘epﬂan 0co-
OCHHOCTL MX 371eCh ~ HMHTCHCHBHAS Mapmumusayus, B TIporecce KOTopoil oGpasyroTes mpHcy-
HIME JUTA JaHHOTO MpoLecca CTPYKTYPh] 3aMellleHHs: KaeMyaThle, HrolibyaTele, pemeT-JaTeie (B
ciIydae 3aMelieHns 1o CnaiHOCTH MarHeTHTa).

TTocTosinno, HO B BeChMa HE3HAYMTEIBHBIX KOJIMIECTBAX B 30HE OKHCICHUSA TIPUCYTCTBYET
nupum, nputieM Ha riyoude 19-25M KOIMYECTBO €ro HECKONIBbKO BO3PACTaeT; MOMHMO MEJIKHX
BKJTIOYCHUA B JMMOHWTE B KayecTBe PENMKTOB, OH 00pasyeT Takke TOHKYIO BKparyicHHOCTL B
BMEIIAOMCH nopoe.

Cpenn obuiei cubHO okene3sHeHHoM Macchl uHTepBan 19,5-20M BeyienseTcs HATHYREM
Oosee CBEXHX MOPOL € TYCTOH BKPAILUIEHHOCTBIO, IIPOKHIIKOBHIHBIMU arperatamMy, LENovKo-
BUJIHLIMM CKOTIIIEHMAMM [THPHTA.

Ha unTepBanax 6M 1 19M IHArHOCTHPOBAHBI MEJIKHE 3010THHKH. 30J0THHKA, OIMCAHHANA
Ha MHTepBasie 6M, NpeACTaBlicHa TOHKUM TepBeoOpa3HBIM BBIICIEHNEM B THMOHMTE, MPHYPOUH-
BafACh K CTBIKAM pasiMYHBIX 30H B KOIOMOpP(HLIX cTaKeHMaX. PasMmep 3010THHKH
0,006x0,00 1vmm; fipyrasg 3on0THRKa obHapyxeHa Ha ropu3onTe 19M W IpeacTaBicHa BKIIOYCHH-
€M B KBaplle, a NoclieH i, B CBOK 04epellb, COBMECTHO ¢ 30/I0THHKOH 06pa3yloT BKIIIOYeHHd B
TTHpHTE.

C rayOusbl 25M 10 OCH CKBRKHHEI 1IPOLIECC OKHCICHNS 3aTyXaeT, ycrynas nocie 30mM uH-
TEHCHBHOI Cynb(HAHOI MIHEpalIn3alinK, KOTOpas MpoAosnkacTes 10 KOHIA CKBAXKHHBI, Mpel-
crasjifeT cofoii 30Hy MePBHYHBIX CYAb(UIHBIX pya (rAMOreH) W B LENOM UMEET IA0BOJIBHO
0aHO000pa3HEIl COCTAaB: MMPOKO pPAcpOCTPAHEHHBI TMPUT ¢ TOAYHHEHHBIMH 3HAYECHHAMM
XaIbKOUMPHTA H eARHUYHBIMU BbIAeIeHUsAMH canepuTa.

IMupum npencTaBIcH TNPAaKTHYCCKH BCeMH MOP(QOIOrHYECKHMM THIIAMH: 3TO TycTas
BKPAIJICHHOCTh, MECTAMH 00pa3yioLias CrjIoMHbIC MOHOMMHEPATBLHBIE OIS, NPOKHIKOBHIHbIC
60 KONBIECBHIIHEIC arperaThl, a TAKKe FHE3J0BHIHLIC CKOMUICHUSA; HA HEKOTOPBIX TOPH30HTAX
— 63m, 124-125M — BRIAEAACTCA DOBOJBHO MOIIHAA, 710 2-3CM, MUPUT-XAIbKOIHPUTOBAs KHIIA.
HanGornee xapakTepHas TEKCTYpa IJis MHPUTA NMPOXKUIKOBO-BKPATLICHHAS, IPHYCM MECTaMH 3TO
CepHs MPOKUIKOB, MHOIJIA B3aMMHO nepecekalonmxcs. s mMMpHTOBBIX TIPOKHIKOB XapakTep-
HA Manas MOM{HOCTE, MECTAMH 0 BOJIOCEBHIHOM, MPEpPBIBUCTOCTD, HEBBLIEPKAHHOCTE 10 MOII-
HocTH (T.¢. Hab/moaloTesl pa3ayBel M NEpPekUMBl). BKpanieHHHKH NMUPUTa BeCbMa PasJInIHBIX
pa3MepoB: oT (,|MM 10 cYOMHKPOCKOMHYECKHX.
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B XWiax U B THE3MOBUHBIX Arperatax (HPUT 00palyeT KpyIrHbIE MOHOMHHEDANLHBIE
MoJifA, B OCHOBHOM CHJILHO KATaKkja3upoBaHHbIE. B HEKOTOPBIX ciyuasax pazipoOleHHOCTh HECeT
BEKTOPHBIH XapakTep, BO3MOXHO, 10 HALPABICHHK) TEKTOHHYECKHX NMOJABHKEK. TPEIMHKH “3a-
JIeUMBAIOTCS” TOHKMMHM MPOKHIOYKAMH XalbKOMAPHTA, MO0 CKOMIEHHAMH TOHKO3ep-HHCTOTO
HEPEOTAOKSHHOTO nuprTa. [lis KPYyIHbIX arperatop NUPUTA BecbMa XapaKTePHbBI NOBCEMECT-
Hbl¢ BKJIIOUCHHSI MArHETHTa ¥ MapTHTa B BHJE cedernnii KyDHYecKHX KPHCTAIUIOB, a TaKkKe Karl-
JeBM IHBIE 00Pa30BaHMs XAJILKOIHPUTA, BO3MOYKHO, CHHTEHETHYHOTO C ITHPHTOM.

Xanvrkonupum 3Ha4NTENLHO YCTYNAET MUPHTY B KOMHYeCTBeHHOM oTHOmeHHA. Colepka-
HHE €T0 C epeMekKaloeiicss HHTEHCHBHOCTBIO HECKOMBLKO BO3pacTaeT ¢ riIyOHHOi M 1ocTHraer
MakcumyMa Ha ryoune 63-110m. Tpencrasien XaTbKONMPHT CIUTONIHBIMH HITH THE310BHIHEI-
MH arperatami, 3a49acTyl0 B COCTABe KBApL-CY/b(HIHBIX JKHII HIH MPOKHIKOB, Pa3BUBasCh B
HHTEpPCTHIHAX KBApLA; BKParIeHHHKAMH BO BMEIalouleii nopoje, a Takke CTPYKTYPHOI CeThIo,
3amenlaionmeil nuput. B 1aHHOM BapHaHTe Mbl HMEEM PETMKTOBYIO CTPYKTYPY NHpHTa B Macce
XaTbKONApHUTA.

Ipeo6nanaromas gopMa HaX0XKICHHS XaIbKONMHWPHTA — 3TO TOHKOBKPAIUIEHHBIE BBIACIIE-
HHs B TOPOJE, pa3Mephl KOTOPBIX BapsHpPYIoT B npeenax 0,1-0,02mm.

B eauHnuHEIX caydasx (FOpH30oHT 63M) B XalIbKONMHPHTE OTMEYEHBI MEJIKHE BKIIOUEHHS
(0,08-0,1m) cpanepuma.

OxuCIBL Kene3a, NPEACTABICHHBIE MAZHEMUMOM W 2eMamumomM PazTAYHLIX TeHEpatmii,
CONMYTCTBYIOT Cyab(uiaM 1o Beeil ocH ckBaxHHb. OO6pasyioT paznndnsie (JOPMBI HPOSBIEHHS:
3TO MEJIKOBKPAIICHHBIE CAMOCTOATENBHBIE arperarbl, NMPOKHIKOBHAHbIC HIIM THE30BHJIHEIC
CKOILUICHHS B CPACTAHMAX € cyIb(uaaMi. MarHeTHT MOBCEMCCTHO HHTEHCHBHO 3aMcllacTcs re-
MATHT-MApPTHTOM ¢ o0pazoBaHKEM XAPAKTEPHBIX CTPYKTYP. [TOMHMO MapTHTa OTMEHEH Takke
NepBHYHBIN (AKIECCOPHBII) reMaTHT, 00pas3ylolnii IIaCTHHYATEIe, MPH3IMATHYECKHE, HIOIbYa-
Thle KPHCTALTEI, pacCesHHBIE 0 BMENIAIONIeH nopoe.

Ouennb peako oBHApYKeHBI H 1ICeBLOMOP(O3bI MATHETHTA 110 TeMATHTY: 3TO TaOIHTIATEIE
KPHCTAIIMKA TEMATHTA, 3aMellielHEIe MarHeTHTOM, B Pe3ylbTare uero obpasyercs mynmxemo-
GUm.

JoBosLHO yacTel B pyJoBMEIIAONIeii Noposie CKOMACHHA MENKNX KPHCTATIHYECKHX arpe-
TaToB pymuid.

B pesynbeTaTe BRIABIEHO, 9TO Hanbonee BLICOKMM MoKazaTensm o6beMHOIT Macchl COOTBET-
CTBYKT CEPUIIMTORbIC KBAPLUUTHL 110 pHojauuTaM u puonuram (2,92-3 r/em’). Heckonbko Humke
OHa Y CEpHIIMTOBBIX KBAPILMTOB M0 aHje3nTaM (2,66-2,74 r/cM’); IpUMepHO Takme JKe NoKasaTe-
am u y nponnToB (2,70 r/em’). CpeHmii nokasateas 06bemMHoil Macesl - 2,81 r/em’.

Kak cremyer n3 nerpoyu3mdeckoif MOJENH CKBaKHHEI, HAJTWYHE CHILHOTO OKHCIIEHHA Ha
BEPXHHX TOPH30HTAX B IPUHINIE HE BAMAET HA NoKazaTenn oObeMHOi Macchl: OHM 3/ech Nipel-
CTaBIICHBI IUIOTHBEIMH OKEIC3HEHHBIMH CCPHILMTOBLIMH KBaplUTamMH, H 00beMHasd Macca B HAX
kone6reTcs B npegenax 2,74-2,84 r/em’, coctapnas B cpeaneM 2,75 r/em’ (1a6. 4.8).

ITo maHHBIM KepHOBOTO ONpPOOOBaHHs, OTHOCHTEILHO BLICOKHE cozepxkanus 3omota (0,51-
1.0 r/T) ormeyensl Ha naTepBanax 59,4-63,15M u 90,6-96,0M, npuypoueHHBIX K 30HE Pa3BHTHA
CCPHUMTOBLIX KBAPIHTOR MO PHOMMTAM W aHIEIUTAM H [HPHUT-XAILKONUPHUTOBOH MuHE-pa-
ausanmi. Ha BepXHHX TOpH30HTAX CofepKaHHe 30/10Ta MHHHMANbHOE, a4 Ha CaMBIX TyOOKHX
ropusonTax — ymepensoe (0,26-0,5 r/T).
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Du3MKO-MexaHHYeCKHE IapaMeTphl py/l U MOpoj

110 JJaHHBIM K€PHa CKBa:KHHb1 Ne§

Tabnuua 4.8

Os’bCMHﬂZ Macca. BDJ]DHECBIU_ICHHC '3!1)11]0}(11{31{&5

Homepa npo6 Mecro otbopa g 7 2 TIOPACTOCTD,

p, T/cm W, % n, %
Jona okucnenus
Boc-8-8.3 HnT.8.3Mm 2.84 0.28 0.79
Boc-8-11 HaT.11.0Mm 2.66 1.82 4.84
Boc-8-18 HuT.18.0m 2.81 0.16 0.45
Boc-8-20.5 HuT.20.5Mm 2.70 1.12 3.02
Boc-8-23.5 HnuT.23.5m 2.74 1.21 3.31
Cpennee 2.75 0.91 2.48
3uHa eunozenesa

Boc-8-35 Hur.35.0m 2.83 0.22 0.65
Boc-8-40 Wur.40.0m 2.92 0.26 0.76
Boc-8-47 WHT.47.0M 2.81 0.09 0.25
Boc-8-56 Hnr.56.0m 2.90 0.23 0.66
Boc-8-60 Hut.60.0Mm 2.84 0.40 1.13
Boc-8-83.5 Hut.83.5M 2.74 0.08 0.22
Boc-8-94.5 HuT.94.5m 2.84 0.23 0.65
Boc-8-101.1 HuT.101. 1M 2.92 0.17 0.49
Baoc-8-106 Mut.106.0m 2.72 0.62 1.68
Boc-8-116 Hut.116.0m 2.71 0.28 0.75
Boc-8-119.3 HaT.119.3M 3.00 0.35 1.05
Boc-8-120.1 Hut1.120.1M 297 0.10 0.27
Boc-8-121.6 HuT.121.6M 2.81 0.44 1.23
Boc-8-130.6 HaT.130.6Mm 2.66 0.11 0.29
Boc-8-131.2 HnuT.131.2Mm 2.62 0.50 1.31
Cpennee 2.81 0.27 1.03

Makcumansuoe cojepxanne mean (0,4%) ormedaercsa Ha raybune 108-113m. K cowxane-
HHI, YKa3aHHasd 3aKOHOMEPHOCTE PAaclpe/elleHHs KaK 30J10Ta, TaK M MeJH He KOppelIupyeTcs ¢
pe3yIbTaTaMH MHHEPATIOTHHECKHX HCCIIC/I0BAHHIA,

4.4. Ododmennasn pyanas Moaelb yuacTka Bockecap

Ha ocnoranmm mMunepanoro-netporpaduueckux M nerpom3ndgeckux JaHHBIX KepHa 8-n
ckBakiH BockecapcKoro ydacTka 1o JByM paspe3am paspaboTaHa pyaHas MoJelb ydacTka. Yc-
TAHOBIIEHO, YTO YYaCcTOK XapaKTepH3yeTCs I0BOTLHO CAOKHEIM MHHEPAIOTO-TIeTporpadIecKu-
MH U nerpodu3nuecKMMH 0CODEHHOCTAMH, ODYCIIOB/IIEHHBIMU HAIMYHMEM HA MECTOPOKIEHHH
TOPOJl Pa3IMYHOTO METporpaMYecKoro COCTaBa, NPETEPIEBIINX, B CBOI0 0YEpE/lh, Pa3THIHLIC
(anManbHble M3MEHEHHs C PA3INYHOH MHTEHCHBHOCTEHIO. [ HApOTepManbHOe H MeTacoMaTHYec-
KO M3MCHCHHSA TIOPo/] TPE/ICTABICHEI OKBapIIEBAHUEM, CepHLMTH3aLMei, KaoTUHU3alMeH, Kap-
60HﬂTH3aIIHCﬁ. YacTto oTMedaeTrcs COBMECTHOE HPOABICHHE TMPOIECCOB XIIOPHTH3AIIHH H
nuaoTH3AIEY. B npenenax y4acTka npolecehl THAPOTEPMATBHOTO U METACOMATHIECKOrQ U3Me-
HEHHS HHOT/IA IIPOMCXOIAT HACTOIBKO WHTEHCHBHO, YTO TPYAHO CYAMThH O COCTAaBE MEPBHYHOI
nopojiel. Cyns 1m0 peJMKTOBRIM OCTaTKaM B MpedenaX Bockecapckoro ydacTka, NEpBHYHEIMM
ABNANOTCA CPEJHNE W KHCIIBIE BYIKAHHTEL, TIPEICTABICHHBIC aHIC3UTAMH, TUIarHOKJIA30BBIMH aH-
JIE3UTaMH, PHOTHTAMHU H PHOZALMTAMH.
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ITpoIAyKTHI rHAPOTEPMAIEHOTO H3MEHEHHA 3THX I10POJ NPEACTABIEHEl B OCHOBHOM ITPOITH-
JIMTAMH M BTOPHYABIMH KBapIUTaMH. /I MPOMHIHTOR XapakTepHa XJIOPHT-3MHI0TOBaA (anus
€ PA3NMYHON CTENEHBIO IPOSABICHUA XTOPHTHIALMY B 3nA10TH3anKK. [TpH HHTEHCHBHOM TIPOsB-
NeHnH 3MHA0TH3aMA o0pasytores 3muo3uTel. TTocnennne yeraHoBneHB! B pazpe3ax CKBaKHH
KaK B KOHTAaKTe IIPOMMIMTOB CO BTOPHYHBIMH KBapuuTamu (cks. BM-4). Tak M cpeaH BTo-
prmuaHEIX KBapimToB (ckB. BM-3, BM-5). IlponminThl XapakTepu3yloTcss MHTCHCHBHOH IH-
pHTH3AIHEH H ABIAIOTCA NIEPEXOIHOM CTaaHeil OT MEPBHYHBIX BYIIKAHHTOB KO BTOPUYHBIM KBap-
LATaM.

C yBenH4YeHHEM KBaplia M CepHIINTa MPONHIIATEI NEPEXOIAT BO BTOPHYHBIC KBApIHTLL ITo
COCTaBY BTOPHYHBIE KBAPIIMTHI IOBOJILHO Pa3HO0Opa3HbI M MPEJICTaBIeHbl CepHIIMTOBBIMH, Kao-
JIMH-CEPHUMTOBBIMH (JarlisiMH, a TAK)Ke MOHOKBADIMTAMH. BOIBIIMHCTBO claralompx y4acTox
nopox B pasHoii crenend kapboHaTH3upoBaHkel. KapOoHaT pa3sBHBaeTCs M0 MENKO3epHHCTOI oc-
HOBHO#1 KBapII-CePHLIMTOBON Macce MOPOIBI, a4 TAKKE IO TOHKHM TPCIHHKAM Pa3apodIeHHbIX
(heHOKPHCTALIOB NJIATHOKJIA3a B BH/C TOHKHX NpokuiIkoB. CremyeT y4ecTs, 4T0 KapOOHATH AB-
NIF10TCA OZHMMY W3 OCHOBHBIX MHHEpPaAlOB METaCcOMaTHUECKOTO psafla Depe3suToB, ¢ KOTOPBIMA
IPOCTPAHCTBEHHO CBS3aHO 30JI0TOPYJHOE Opy/AeHeHHe. BTOpHYHBIe KBapIHTHI 3aHMMAalOT 00IIb-
me 80% cnaraloumx y4acTok mopo. B paspesax cKBaXHH nepecnadBaroTcs padIHuAbie damuu
BTOPHYHBIX KBAPLHTOB ¢ NPOMHIMTAMH U PEIHKTaMH Ty(poOpekumii 1 B pa3HO# CTENEHH THAPO-
TepPMaIbHO H3MEHEHHBIX BYJIKAHHTOB CPEIHEr0 M KHCJIOTO COCTaBoB (aHIE3HTOB, PHOIMTOB H
PHOJAUNTOB), B KOTOPEIX JOCTATOMHO OTHETNHMBO COXPAHEHA CTPYKIypa NEPBUYHON TNOPONEL.
OnpeneieHnas 3aKOHOMEPHOCTE NMPOCTPAHCTBEHHOTO pacnpeefieHAs pasIHYHBIX (alui BTO-
PHYHBIX KBaplIHTOB He YCTAHABIIMBAETCH, 4TO 3aTPYIHACT HX YBA3KY B npocTpaHcTBe. MoHo-
KBAPIIMTHI CPEIH BTOPHYHEIX KBAPIHTOB OTMEYAloTCs B BH/E HeOOJIBIINX MPOCIOEK MOIHOCTRIO
10 3-4m.

Tlo manseM MHHEPANOTAYSCKAX HCCNEIOBAHWI, MeIHas MUHepanwu3alus B pa3Holl crene-
HH YCTaHOBJIEHA II0YTH BO BCEX pa3pe3ax CKBAKHH, XOTH 110 Pe3yIbTaTaM XHMHUYECKOTO aHAIH3a
M3BJIEKaeMoe colepyKaHHe Me/IM YCTAaHARIMBAETCA HE Tak 4acTo. PacxoxkieHne 0TMEYEHO TakKe
MeJIy pe3yIbTaTaMH IPOOHPHOro aHAMH3A M JJaHHEIMH MHHEparpa(HuecKuX HCCIe0BaHHH 110
3on0Ty. Buanmoe camopomroe 301070 (ipu yBenndennn 10 x400) ne dukcHpyeTcs JaHHBIMA
npoOupHore ananuia. [lo MuHepareHHOHW MOIENM, COCTARICHHON 10 PeynbTaTaM MUHeparpa-
(uyueckUX Mccle/JOBaHMil, Ha Y9acTKEe BHIPHCOBBIBACTCS BEPTHKaIbHAS 30HANLHOCTL M BhIEN-
SIOTCSA TPH 30HEI MHHEPaI1000Pa30BAHUA: OKHCJICHHS, BIOPHYHOTO CyIb(uIHOTO 0DOralmeHns u
MepBHYHBIX CYTL(QUIANLIX pya (puc. 4,12-4,13, np. 5).

3ona okncaeHAs (THNepreH) sSBjseTcs Hauboee BRIICPKAHHON H MPOCIEKHBAETCS 110
BeeM ckBakuHaMm. MomgocTs 30HEL okucnenus konebnerca ot 21 (cks. BM-4) mo 56.5m (cks.
BM-7) u B cpeanem coctasigeT 37,0M. 31eCk, MOMUMO IIMPOKO PaclpOCTpaHEHHbIX THIPOOKHC-
JI0B JKele3a M MApraHlia, a TakKe PeMTHKTOBR IMHPHTA M XaNnbKOMHPHTA, HAaCTO OTMEHAKTCA OKHC-
JieHHBle PopMbI Me/IH, NpEACTaBIeHHBIE MamaxAToM H asypuToMm. [Tocnequne 06pazyioT HATETh
W DPHMAa3Ky MO MOBEPXHOCTAM TPELIHH, 4 HHOT/1a OTe/ILHBIE HeOombIINe FHe3/10BHIHbIE arpe-
rarsl ¢ konaoMopdHoi TekeTypoii. ITo 1aHHBIM XMMHYECKHX aHAITH30B, B NIPe/leax 30HbI OKHC-
JICHHsl OMIYTHMOE coZepsKaHHEe MeaH OBUIO YCTAHOBIICHO TONBKO B ckB. BM-7, Ha rnyOmHe
12,65-15.90m, rae ono coctanser 1,27%. B npyrux cksaxxnnax copepxanne meam niwke 0,25%
WITH TpaKTuuecku oTcyreTByet. [lo gaHHeIM npodupHOTro aHammsa, 1o 0,5r/T 30;0ta 6bU10 00HA-
py#eno Ha uHaTepBane 56,1-61,7m cke. BM-6, a OTHOCHTENBEHO BBICOKHE CONEpXAHHS €ro
(1,29r/1) 6p11H 3adyuKcHpoBank! B CKB. BM-7, rile Ha HEKOTOPBIX HHTEPBANAX OHO HAXOIHTCHA B
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kiacce 0,25-0,5r/T. 31ech HaAMYHE CAMOPOJHOTO 30JI0TA B Pa3jiM4HBIX (opMax, pasMepaMH 10
HECKOJILKMX MHMKPOHOB OblTo 3adMKcHpoBano M muHeparpaduyeckuMH aAanHbiMH. OjHaKo
BHIMMOE 30JI0TO, 0OHAPY/KEHHOE 110l MHKPOCKONOM ¢ yBenuueHHeM Jo0 X400, B cKBakHHaX
BM-2 na rny6une 12 n 28m u BM-8 na raybune 19m ue dukcupyercs no npobupHomy aHa-
JIH3y.

ITo peaynsratam 150 onpenenennii (Ha 30 mrydusx obpa3siax) odbeMHas Macca pya 30-
Hbl OKHMCIIeHHA Koseoneres ot 2.2 1o 2,81‘/’c»,13 , cocTapiss B cpeaHeM 2,48 r/cm’. Haubonee BhI-
cokHe mokasaten oGseMHOl Macch (10 2,8 r/cM’) 06YCITOBICHBI, BEPOATHO, GOTBIINM KOTH-
4ecTBOM MarHetuTa (ckB. BM-8).

30Ha BTOPHYHOTO Cy/ib(pHAHOTO 0boramenns (cyneprex) B LUeJI0M B IIpejesnax Ornouc-
KOBAaHHOIO Y4aCTKa MMeeT BblIepKaHHO-TPephIBHCTHIM XapakTep. OHa He Obula oOHapykeHa
TOJILKO B pa3pese ckBakuHbl BM-8. 30Ha cymepreHesa, Kak MpaBHIO, MPOCIEKHBACTCA M0 30~
HOH OKHCJIeHHA, XOTS MHOTZa OHa OOHApPY)KMBAETCA B TECPBHYHBIX CyTbGHUIHBIX pyAax (CKB.
BM-1, BM-6) Huke 30HBI Belmenaunsanus. OHa He Obuia BekpeiTa Takke B ckB. BM-2, T.k.
CKBaKHHA HE JI0CTHI/IA NPOEKTHOI rimyonHsl. MomHocTs 30861 cyneprenesa konebnercs ot 9-10
10 25-27M, coctansa B cpeiHeM 17M. B paspese cks. BM-6 6bu1 0GHapy»eH BTOpOii Aipyc cy-
neprena — 6onee MOIHLIHA (20M), ueM nepBLIil.

OCHOBHBIMH PYZIHBIMH MHHEPAJIAMH 30HBI CYIEpreHesa, KaKx OTMETHJIM BBIILE, SABIAIOTCHA
OOpPHMT, KOBEMIHH, XAIbKO3HH, SBIAIIHCCH TPOLAYKTAMH 3aMEIICHNA XalbKOMUPHTA, KOTOPLIH
HEPEIKO OTMEYAETCH B MX IOJIAX B BHJE PEIHMKTOB. B oTMeueHHBIX (opMax HAXO0MKIEHHS MeIH
CIIEJIOBAJIO OXKHJIATh IOCTATOYHO BHICOKOE €€ CO/IepIKaHue B NPeJieNiax 30HkI Cyneprenesa, Toraa
KaK Mo XHMHYECKHM AHATH3aM MAaKCHMAILHOE COACPKAHHE MEIH M0 5-METPOBBIM IPYTIHIOBBIM
npobam onpoOoBaHKs KepHa ckBaxkMH He npeebimaer 0,25%. Tonbsko Ha royoune 33.2-39,6 n
41,8-43,1m ckBakunbl BM-4 B 30He cyneprenesa cogepixanue MeIH COCTAaBISET COOTBETCTBEH-
1o 0,29 u 0,36%. OnHOBpEMeHHO OTMETHM, YTO NMPOOMPHBIMU aHAJIM3aMH OMpEENeHo colep-
JaHHe 30]10Ta B 30HE cynepreHesa. Tak, B ckBakuHe No7 ycTaHOBJIEHA CIUIONIHAA MHHEpaIH3a-
1M 2070Ta Ha raydune 60-80m, rae ero cogepxkanne goxoaut go 0,79r/T M mpH  MOIIHOCTH
23.3m B cpennemM coctasiseT 0.41/1.

30Ha NepRUYHBIX CYILGHIHBIX Py (THIOreH), KaK IPABHIIO0, PACMONATAETCA M0/ 30HOH
BTOPHYHOIO CyJb()HIHOrO ODoraleHHs, a HHOIAa KOHTAKTHPYET ¢ 30HOMH oKHcieHns. Meanoe
OpYJCHCHHNE NOKAITH3YETCA KaK B MPOMWIATAX, TaK U BO BTOPHYHBIX KBaplHTax pasTuHvHbIX ¢a-
mil. OCHOBHBIMU PYIHBIMH MHHEPAJIaMH SBJISAIOTCS XaTbKOIMPHT, THPHUT, MArHETHT, TEMATHT.
OTMeueHBI BHMMBIE 110/ MMKPOCKOIIOM CaMopoiHoe 300To H cepebpo. TTo 1aHHBIM MUHEpa-
rpapudecKHX MCCIIeLOBAHMIT, XaJLKOIUPUT MO Beeil riyOHHE 30HbBI BCTPEYAeTCs NPAKTHUCCKH
HETIPEPBIBHO, OIHAKO HAIM4ME MEIM TI0 AaHATMTHYECKAM JIAaHHBIM (HKCHpYyeTcs oYeHb penko. B
ITOM OTHOLIEHMH MCKJIKOYEHHE COCTABJISIOT AHAIMTHYECKHE JaHHBIE 110 30HE TMIOIreHe3a CKB.
BM-1, rae onpobopanue Benoch METPOBBIMH PANOBEIMH NpoOaMM B OTJIMYME OT OCTAIbHBIX
CKBaJKMH, 110 KOTOPBIM OHO MPOM3BOANIOCH 5-6-MeTpOBBIMH TPYNMOBBIMH mpobamu. Bepost-
HOCThL pa3yb0oKMBaHHs OTHOCHTENBHO BBICOKMX CONEPKAHWIH OMHOYHBIX MCTPOBBIX PsAOBBIX
npod B rpynmoBkIx npobdax He uckmodaercs. JeHCTBHTENBHO, YACTOTA BCTPEUYAEMOCTH OTHOCH-
TENIbHO BLICOKHX COAEPXAHWIi KAk MM, TaKk M 30710Ta B pa3peze ckBaxuHbl BM-1 namuoro
60JIL1]JB, YEeM B OCTAJIbHBIX. anMHM CBHMJ/ICTC/ILCTBOM BBIIIECKA3aHHOTO ABIACTCA HAIIHYHEC 3HA-
YHTEILHOTO KONMYECTBA BHIHMOTO 30JI0Ta B 30HC MMIOreHe3a ckBakuHel BM-5 Ha HHTepBamax
54 u 84m, e No aHAJMTHYECKUM IaHHBIM TIO TPYNNOBLIM NMPOOOM YCTAHOBICHBI COICPKAHHS
cooTBeTcTBeHHO Beero 0,26 u 0,2r/t. Tak, HampHMep, MO JaHHLIM METAJUTYPrUYECKHX OIBITOB
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cojepskaHne 30710Ta Ha nHTepBane 44,3-44.7m ckB.2, rae Obino o6Hapy)eHo BHIUMOE 30J10TO,
coctaensno 1,1r/r. To ke camMoe ycTaHOBJIEHO TakKe B 30He OKMCIeHMs; Ha muTepraite |1,2-
14,5M cpenHee coepikaHie 30/10Ta 10 METAIYPrHy cocTaeuio |,5r/1.

4.5. Onpe/iesicHHe J0CTOBEPHOCTH ONITHYCCKHX MHHEPAJI0THYECKHX HeCIe0BaHHH
METALIYPrHYECKHMH ONLITAMH

PacxosxkneHne MEKI1y MHHEPATOTHICCKUMA H AHATHTHICCKAMH JaHHBIMH 110 30JI0TY BhI-
3piBaeT HeOOXOIHMOCTh MPOBEACHHSA CTICLHAIBHBIX METALTYPrHYECKHX ONBITOB A8 JOCTOBEp-
HOTO OMNpE/ICICHNA COIEPIKAHMA 30J10Ta B pyIe W M3BJICHCHNA ero B BHJE KOponbkoB. Haeckn
1pob secom 100r, OTdupanucs U3 MHHEPATIOrO-NETPOrpadHICCKUX 00PA3NOR KEPHA CKBAKUH C
YYETOM Pe3yIbTaToB MHHEpaJorHyecknx Heceaenopanuii. [Ipo6Ger oTGnpamick 13 GypoBkIX ckBa-
’KHH, MOBEPXHOCTHBIX M MO/3eMHbIX TOPHBIX BHIpabOTOK M3 CKB. 2 10 30He OKHC/ICHNS U H3 Tep-
BUYHBIX CYILOHIHBIX PYI COOTBETCTBEHHO Ha HHTepBanax 11,2-14,5m 1 42,4-42,7m .

Meramnypruueckue OnsIThl NPOBOJMINCH TTYTEM THTENBHOH TIABKH W3MeNbUCHHBIX
npob ¢ TpeaBapHTENbHBIM HX 00KHIOM M JIaJTBHEHIIHM MOMYUeHHEM 30710TocepedpsHOro crua-
pa. Cenexims 3010Ta # cepedpa NpoBOAMIACE A30THOKHCTIOTHEIM PACTBOPEHHEM MONYYEHHOIO
cmnasa. Ilo pesynsTaTam MCTaanypriuecKnX ONBITOB M3 OKHCNeHHBIX pyxd (mAT. 11,2-14,5m —
ckB.2) 61 nOMYYEH 3070TOCEpeOpsHbIi Koposek BecoMm 4.4MT, U3 KOTOPOrO M3BJICUEHO 3070TO
pecoM 1,5mr. OcransHbie 2.9Mr siBisiercs cepefpoM. ITO COOTBETCTBYET COHNEPKAHMIO Au —
1,5r/1, Ag—29r/t (puc. 4.15-4.16, nip.5).

AHATOrHYHbLI MCTALTYpriuyeckuii oneiT ObUI TIpoBeeH Ha Nipode B3 NEPBHIHbIX CyIib-
(maHBIX pyn. B koHewHoM uTore OBUT MONYYEH KOPOJIEK 30710Ta BecoM |,1Mr, 4TO COOTBETCTBY-
eT cofepxanuto 1,11/, B yKa3aHHBIX MHTepBanax cKB.2 110 aHAIMTHYECKHM JaHHBIM COepiKa-
nue 3onota auke 0,25r/T.

TMonoGubie peaynbTaThl ObUIM TONYYEHB NPOBEJCHHBIMI HAMH METAIYPrHUECKUMM
ONLITAMH Ha OTAENBHLIX MM KOMIIO3UTHBIX 1pobax, oToOpaHHBIX M3 KaHaB M IITOILHEROIO ro-
PH30HTA, @ TaKXkKe M3 TexHoIordeckoi npodel. M3 komnosuTHoii npoGe Becom 1,651 n3 no-
BEPXHOCTHBIX H MOI3EMHBIX TOPHLIX BeIpaboToK OHIT Homyden koposek 3o1ota BecoM 0,6mr, ce-
pebpa 123 4mr, uro cooTBETCTRYET cofiepkanuio Au — 3,63 u Ag — 123 4uft. 13 TexHonornuec-
koit mpo6rt TT-1 (xanaBa 7, nrypdh1) 6s110 nonyweno 1,6Mr 3o010Ta, 9T0 COOTBETCTRYET COIEP-
JKaHHIO B pyne 1,6r/t.

Takum 06pa3oM, METAITYPrHYECKHe ONBITH Ha YaCTHBIX 06pa3iax u KOMIIO3HTHEIX Mpo-
0ax U3 NOBEPXHOCTHBIX M TIOJ3EMHBIX BBIPAOOTOK W GYPOBBIX CKBAWHH [OLTBEPIKIAT HATHUNE
M3BJIEKAaeMBIX COJIePKaHMil 30/10Ta MPOMBIILICHHOTO 3HAYCHHUS W JIAHHLIC MHHEPAIOTHYECKHX
HCCIeN0BaHMIL, YTO YKa3LIBACT HA JIOCTOBEPHOCTH PE3YJILTATOB ONTHYECKUX HCCIIEI0BaHHMH,
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Puc. 4.1. TIpoeKuHa Ha MEPHIHOHAJILHYIO (c1eBa) H WMPOTHYIO (CNPaBa ) BEPTHKAILHYIO ILIOCKOCTL

Tpunoxenne 5 x rase 4

UEHTPAABHOTO YYACTKA CYAbGHIHOTO MECTOPOAICHMUS.
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Tpunoxesnne 5 x rnase 4
Puc. 4.2. [Tpoexuusi HA MEPHIHOHANBHYIO (C/IeBA) H IHPOTHYIO (ClpaBa ) BePTHKAALHYI0 II0CKOCTD
HOKHOTO YYACTKA CYJAbOHAHOT0 MECTOPOXKICHHS.
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SIS,

227000 LONEN

B4
-

9

Ipunoxenne 5 k rnase 4

Mecra orbopa npo6 1 uarorosnenue: a) mHdos; 6) anmumHooB; B) wiHdoe 1 aHNUTHOOB

Mapxuposra 06pasios: Mepsad udpa ~ HOMED CKBAXHHEI, BTOPas UHPPa - HHTepBaT
onpo6oBaHHA)

ARZe3HTHI, 1AaTHOK/1a30Rbl€ AHAEIHTH
PuomaTs

[pomarKTE IO aHAE3UTaM

HponumuTsr Mo pHOZALHTAM

ITponumHTE XJIOPMT-3MHAOTOBOM darnu
Tydobpexunn

SOHIO3UT

CepHUHTORbIE, KAOIHH-CePHIHTOBbIE KBaPI[HThI
CepuiMTOREIE KBAPIMTHI IO aHEIHTAM

CepHIIMTOREIE KBAPIIHTHI 110 KHCIBIM BYTKaHHYECKHM TI0pO/iaM (PHOTHTAM, PHOZAIHTaM)

MoHoKBapUHTEL

Ilo MuneparenHoi Moze H

Kenesnas nuana

3oHa oxHCIeHHs (THIIepreH)

30Ha BTOPHYHOrO CyIbQHIHOTO oborameHus (CynepreH)

30Ha NEPEMYHEIX CYTB)UIHEIX PyX (THIIOTEH)

Copnep:xanune Meu 110 KiaccaM (%): a) OJ1-0.25; 6) 0.25-0.5; 8) 0.5-1; 1) >1

Copep:xaHue 3070Ta 0 knaccam (r/1): a) 0.1-0.25; 6) 0.25-0.5; B) 0.5-1; 1) >1
Munepansunii cocras pyast: mHpHT (Py), xamsxonupart (Cp), 6opuut (Bo), kosenun (CV), xansxosus (Cc),
rernaHTAT (Ten), BacMyTHH (Bis), ky6anut (Cub), marserur (Mt), rematut (He), nemorwT (Lim), pyTan (Ru),
maprut (Mrt), mymkerosut (Mys), cavopoasoe 301010 (Au), 3nexrpym (El), camopoasoe cepe6po (Ag).

Ilo nerpodusmraeckoi Mozemn
Cpennaa afseMHas Macca 110 30HaM MHHEpanooGpasoBaHHA

Puc. 4.3. Ycnosable 0603HaYeHHA K MOJEIbAM CKBOKWH
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Mpuaoxenne 5 k raase 4
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Puc. 4.4. Pyanas Mogens cx. 1
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IMpunoxenne 5 k rnase 4
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Puc. 4.5. Pypnas mMogens cx. 2
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Puc. 4.6. Pygmas mogiens cx. 3
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Puc. 4.7. Pyanas moznens ck. 4
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IMpuaoxenue 5 k rnase 4
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Puc. 4.8. Pyanas mogens ck. 5
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Puc. 4.9. Pygras Mozens ck. 6
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Tipnaoxkenne 5 k rnase 4
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Puc. 4.10. Pypaas Mogens ck. 7
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Ipunoxenue 5 x riase 4
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Puc.4.13. Pyanas mozens y9actka Bockecap
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Ipunoxenue 5 k raase 4

a 6

Puc. 4.14. Bockecap. a - MeJiKkue BKpanieHus camopoaHoro cepebpa. Ck. 7, unr. 11.6-12.3m. Anmnud
Boc-7-12. ¥s. x400. Digital 000051. x.29. 6 - caMOpojHOe 30JI0TO Ha KOHTAKTe KBapua C JIMMO-
autom.Ck. 7, uat. 13.3M. Annutud Boc-7-13. Vb, x400. Digital 000051. x.18.

Puc. 4.15. Bockecap. a — BeigienieHue caMmopozgsoro 3o0j101a. Ck. 8, unt. 6. Annumud Boc-8-6.
¥e. x210. Digital 000051. x.35. 6 - BEIIeIeHHE caMOpOHOro 30710Ta B THMoHyTe. CK. 2,
nnt. 111.2-112.3. Annumd Boe-2-12. V. x210. Digital 000051. x.1.
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Ipunoxerne 5 k raase 4

a)

Puc. 4.16. Bockecap. [I'eomoro-texHonornyeckas KOMIO3MTHas  mpoba.
Metamrypru-yeckuit onsrr Nel, Hasecka mpo6sr 165r. Au - 0.6mr (3.63r/T),
Ag - 123.4wmr (747 8r/1). BuHOKyIApHas myma. ¥YB. a - x125, 6 - x50. Digital
00045, k. 25 u 26.
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Ipunoxenne 5 x raase 4

Puc. 4.17 . Bockecap. I'eonoro-rexsonoraaeckas mpoba TII-1. Meranmypragecxuii
omsrr Ne2, Hasecka npo6sr 100r. Cruras Jope - 2.8mr. Bec - 1.6mr (1.6r/T).
BunoKkynapHas syna. ¥YB. a — x25, 6 — x50, Digital 000045, x. 30 u 31.
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I'nasa 5. HEPCHEKTUBHASI OHEHKA BAPJIA/I30PCKOIO
PYIHOTO ITOJIA

MecTopokieHns MeIHOOPGHUPOBOTO THIA TPAIMIHOHHO (HOPMUPYIOT OCHOBY MHHE-
pasibHO-ChIPheBOH Da3spl n3pectHoll komnanun Phelps Dodge. bonee uem Bexopas ucrophus Mc-
cleJoBaHWit 1O MOWCKAM ¥ Te0I0rOpasBel0vHbEIM paboTaM o pa3Be/ike M AKCTUTyaTalnH Mec-
TOPOKZEHHH ITOr0 THIA MO3BOJIIIIA NPeobpPecTH YHHKAILHEIT OIBIT B paspaborars ddexTns-
HbIE TEXHONOTHYECKHe pemeHus B 3Toif obmactu. B wacrosmee Bpems Phelps Dodge
Exploration Corp. npeanaraet 3anagHbiM H POCCHICKHM CHELHATHCTAM TEPEOLeHHTh paHee OT-
OGpakoBaHHBIe 00BEKTHI M BRIICINTEL Hanbollce NMEPCNeKTHBHEIE U1 UX Jou3yucHHAs. [Ipu sTtom
creayer ocofoe BHHMAaHUE YACTHTh HE TONBKO MEAHONOpGHPOBOMY AAPY T'HAPOTEPMAanbHOH
CHCTEMBI, HO M DoNee HH3KOTEMIEPATYPHLIM €€ HacTAM (BEICOKO M HM3KOCYIIb(HAM3HPOBAHHOM
WM aTyHUT- ¥ alylnsp-KBapLEBble MHHEPANN30BAHHBIC 30HbI), B KOTOPBIX 3a49aCTyi0 30J0TO
npeobnamaer Hax Meapio. [To JaHHEBIM 3TOH KOMIAHHH Ha orpoMHOi TeppuTopun Pocen B Hac-
TOsIlliee BpeMs HE pa3padaThlBAOTCA MECTOPOXKACHHS MeIHOMOpdHpoBoro tuna. EanHAdHBIC
OIICHCHHBIC 00BEKTH 00BIMHO HMMEIOT HH3KHE COJICpKaHMs B py/aX H NPH3HAHBL He peHTabelb-
HEIMHA K oTpadotke. C Apyroif cTropoHkl, B POCCHH BBIABICH IENBIH PSIT MEIHOMOPHHPOBEIX MO-
ACOB, 00BEKTHI KOTOPBIX COOTBETCTBYIOT KIAaCCHYECKOH MeqHONOpGHPOBOI MOJEH.

ABTOp CcTaThbH MEAHOMOP(GHPOBOE AAPO rMAPOTEPMANBEHONM CHCTEMBI OTC/ACT OT *KEMe-
30kHCIOro MexHo-3onotoro tuna (I0CG) opynenenus, T.e. 0T “NOKpoBa” BTOPHHHBIX KBapIiH-
ToB. Hamm NoJAX0Asl ¢ AaBTOPOM COBMNANAIOT.

O6sextrl I0CG (Iron Oxide Copper — Gold — *ene300KHCHBIE MEIHO-30/I0THIE), T.€. T€
e BTOPHYHEIE KBApIMTEL, K KOTOPHIM B MHpE NMPHHAIEKAT TAKKC YHHKAILHEIE MECTOPOXK/IC-
Hus, kaka Kangenapus 8 Ywim (3amace 366 MIIH.T pyzsl co cpexHnM coaepxkannem Cu — 1,08%
1 Au-0,26r/t) n Onummuxk [lam B Ascrpanuu (2 mupn T pyasl, Cu — 1,6% u Au-0,6r/1), Ha Hac~
TOANIMIE MOMEHT Ha TepputopHu Pocecun 1 ctpan CHI' He w3BecTHBI U MEPCNeKTHELI HX 06Hapy-
KCHHS HEC H3YUCHBI,

3a nocnennue roipl B APMEHHH BBEIABJICHBI PAJL IEPCHEKTHBHEIX YYACTKOB ¢ OIPOMHHMBI
pecypcamy 30510Ta M MEJIN 3MHTepMallbHO-HH(OHALTPAIMOHHOTO I'EHE3NCa C KOTOPEIM OTHOCHTCH
Bapaaazopckoe pyaHoe 1oJie.

Bapnanzopckoe BYNKaHHO-NAYTOHWYECKOE COOPYXEHHE TIPaARUTOMIHOTO THIIA MMeEeT
Pe3K0 ACHMMETPHYHOE JIeBOCTOPOHHEE CTPOEHHE, 00YCIOBIEHHOE KAk re0OTeKTOHHYECKOH 11031~
Iyel BYIKAHOMITYTOHA, TaK M Te0JIOr0-CTPYKTYPHBIMH 0COOEHROCTAMH CIAralomMX €ro Komil-
JICKCOB H BCETO COOPYIKCHHSA B LICJIOM,

B npenenax Bapmamsopckoro BynkaHomiyToHa HaGImoJaeTCs OTYETIIMBO BhIPAXKEHHAs
TOPH30HTAIbHAN MHHEPAIOro-re0XHMHYeCKas 30HaJIbHOCTD. JIid Kam0ro H3 KOMILIEKCOB BEI-
AeJieTCs XapaKTepHbI MOp(hOreHeTHYECKHI THIT OPY/ICHCHHS.

Hurpysuenbii komnaekc. [laxxamen-KaBaTckuii HHTPY3HBHBIA KOMILIEKC B CYOIHOC-
TH Tpe/CTaBnseT coboi MeCcTOpPOkKIEHHE 30J10TO-METHONOP(GHPOBOTO THIIA C HH3KHMM COJICpIKa-
HHEM MoOIHMGieHa ¥ OTHOCHTCA K MecTopoxkaenusam "moputosoil” mozenn. Kommneke kpaiine
cnabo m3ydeH, a KapTHHA PYIOHOCHOCTH HCKAKEHA BBHY TOTO, UTO CyNb()HIHBIE PYIIbl KOMII-
JleKca paccMaTPHBATNCE BKYIE C TOKPOBOM BTOPHHMHBIX KBapluMTOB, Oe3 Beienenus dopma-
LHOHHO-TEHCTHYECKHX THNOB pyid. KapTuHa yclokHAnack T€M, YTO B IOKPOBE BTOPHYHBIX
KBAPLHMTOB MCKAMM MOIHOIEH W NBITAIMCE HATH 3aKOHOMEPHOCTH €T0 pacnpedeNeHuns ¢ rryou-
HOMH.
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3onoto-mMenHonmopdUpoBLIe CYIbUIHEIE PYIbl HMEIOT IPOCTOIl COCTAB; MATHETHUT, IH-
PHT, XaJIbKONMHPHT, B MEHBIIEH CTCNeHH MOIIHGJ.]BHHT. PEAKO BCTpeHaKwTCsH 60pHHT B 3H/I0OKOH~-
TaKTe, @ TAIEHUT ¥ chanepuT - B sk3okoHTaKTe. o nanusm C.P.Turmm u P.O.buna (1984). ra-
noreHHas MHHepa
JH3alfs B "IHOPHTOBBIX" MOJEJSAX B OCHOBHOM MpEICTABIEHA XAIBKOIHPHTOM H CalepHTOM,
4eM, Ha Halll B3rJIfJ, BO3MO)KHO, 00YCIOBJIeHa 3apaKEHHOCTE MEHO-IIHHKOBLIM OpPYACHEHHEM
BCEX KOMILIEKCOB.

OpyneHeHne HHTPY3UBHOTO KOMILIEKCA MPOKHIKORO—BKPAIIEHHOTO — LITOKBEPKOBOTO
THIA.

3omotonocHocTh pya [axkamenckoro MeHOMOP(HPOROrO MPOABICHHS HMEET CYIIECT-
BEHHOE 3HAYEHHE LIS I'e0I0r0-3K0HOMHYECKOH OLeHKH 00beKTa H KOMIUIEKCHOIO HCIO/Ib30Ba-
Hus pyA. Mennonop§upoBbi TN Pkl MOKET ChHITPaTh 3HAYUTENLHYIO POIIb B 100bIME 30710TA.
ITo croemy mpoMEinuieHHOMY 3HadeHuio Ilaxkamenckoe npossieHHe OTHOCHTCA HE K MejHO-
nopdHpoBOMY, Kak Mpe/ICTaBlsioT asepOaiikaHCcKHe Te0orH, 4 K 30/10TO-MeIHOMOphHPOBOMY
npomsinpieHHoMy THy. Ilo 3amacam ¥ ropHO-TEXHHYECKHM YCIOBUSAM NPOMBILLICHHOIO 0CBOE-
HHA 3TOT 00BEKT ropasio Hojee J0CTYTICH, YeM cOOCTBEHHO 30I0TOPYAHbIC (HIH KOMIUICKCHBIE)
MECTOPOKICHHS KHUIBHOTO THMAa (MMM Apyrux MopdoreHeTudeckux Tunos). Ilpu stom oT-
MCTHM, HTO 30J0TOHOCHOCTH CYTb(MIHBIX MeIHOMOP(GHPOBBHIX PYI PE3KO pacIMpseT Kpyr
MOKUCKOBEIX pafoT B npenenax BCero WHTPY3NBHOTO MAccHBa, B 0co0eHHOCTH B Mpenenax ero
LEeHTPAJILHOH 4acTH, KOTOpas cuuTaercs "HenpoaykTueHoii". Kpome Toro, ocofoe BHMMaHHe
CIeAyeT YAENUThL 30JI0TOHOCHOCTH AeNOBHANLHBIX, MMOBHANLHLIX M ANIIOBHAILHBIX OTIOKE-
HHil, ITHPOKO pa3BHTHIX B paiioHe llaxkanmien-KaBapTckoro HHTPY3#Ba, H CUCIATh HX 00BEKTOM
cneunanbHoro H3ydenus. Taxkue npumepsl n3sectasl B CIIA (bunrxem), 8 Hosoii I'Bunee, Ha
OuinnnuHax 1 ap.

ITo wmerommmes jganneiM, monians Llaxkanren-KapaTtckoro HMHTpy3MBa 3aHMMAacT
65kB.kM (a Mo HekoTOphIM HaHHbIM 100kB.kM), npu ToM ero Gosbuias 4acTe (LlEHTpaTBHAsA)
paccmaTtpuBaeTcs Kak "HenpoayktusHas". Ham npeacraBasieTcs, 49TO 3TOT  BHIBOI
NPEKACBPEMEHHBIH W TOMCKM HAJ0 MPONQIKATHL HE HA MeaHo-Monu0neHoBoe, a Ha 30-
Jnotocynb(uaHoe opyaeHenne. [ToKpOB BTOPHYHBIX KBapIMTOB HAll Cy/b()HIHBIMHY 30I0TO-Me/1-
HONOpQHPOBBIMK PYJaMH MHTPY3HBHOI'O KOMIUIEKCA 3aHHMaeT OKoj0 11KB.kM, NpH cpenseil
rny6ute (mouHocTi) 50M. TTo qaHHBIM cTapeiX OYpPOBBIX CKBaXKHH, 30/10TO-MEHONIOPGHPOBOE
OpyieHeHHe NITOKBEPKOBOTO THIIA /IOCTOBEPHO YCTaHOBJIEeHO Ha riyOuHax 220-250M, oaHako
He MCKJIOYaeTCsi BCKPBITHE 3010TOMOTAMETANIIHYECKOTO OpPY/ICHEHHs Ipyroro Mopdonornyec-
Koro THna Ha Gonee HU3KNX ropu3zoHTax. OXKMIaEMBIC CONCPKAHNS MONE3HBIX KOMIOHEHTOB /10
ray6ussl 250M MoryT 66I1TE: 3010710 - 0,8-1 /1, Meas - 0,35-0,5% u Mmonubaen - 0,02-0,05%.

Cunraem HeoOXOIHMEIM 3J€Ch IIPHBECTH 3allachl H COAepKaHud METAIUIOB Ha Hanbomee
KPYNHbIX MEAHONOPHHPOBLIX ¥ NOPGUPOBLIX MEIHO-MONUGACHOBHIX MECTOPOKICHUAX MHpA.
K cokanennio, 0 3010TOHOCHOCTH 3THX MECTOPOKACHHI Masio HHGOPMALIHK, HO TIO OMBITY apM-
AHCKMX MEIHO-MOJIMOICHOBLIX MECTOPOK/ICHHH MOKHO FOBOPUTE O BO3MOYKHOI HX 30JI0TOHOC-
HocTH, xoTs Kampkapan n Arapak oTHocsTCs K "MOHUOHHTOBOH" Mozenu (Tabn. 5.1, 5.2).

Kommuexe Byaxkanorennsix nopoja. Komreke ByIKaHOreHHO-0CaJ0YHEIX 00pa3zoBa-
HHIf XapaKTepu3yeTcs KOHIIEHTpalMe SHI0reHHOr0 OpPYAeHEeHHs B ONpeaesieHHOH MHHEpAIoro-
reOXMMHYECKOil 30HATTEHOCTH OT HHTPY3HBHOTO MACCHBA: METHO-KO/TYEIaHHBIE PY/Ibl — MEIHO-
LIMHKOBBIE — LHHKOBBIE — CBMHIIOBO-LHHKOBBIE — MATHETHTOBLIC PYABl. PyHoBMEmIaonMH
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ABAAKOTCS BYIKAHHTHI H TY(QQHTH aHIE3HTOB M AHAC3MTOLALUHTOR cpeqseii fopel (Gara).
OpyieHeHHE MPEICTABIEHO KHUNLHBIM THIIOM,

Yacto Bmoms 3aip0aHI0B KA HaOMHIaeTcs BKPAILIEHHOCTE CyIb(HIOB. Bo MHOrHX
caydasx OpyJAeHEHWEe KOHTPOMHPYETCS TEKTOHWYECKMMHM HApPYNICHWAMM M J1aiKOBBIMH
o0pasoBaHHAMH, PEJKO BBIXOJamu HeGOIBIIHX [UTOKOB I'PAHOJHOPHTOROro cocTaea. Ha
rayOUny M 110 NPOCTHPAHWIO KUIBHBIN THI opyleHus cnabo m3ydeH. XapakTepHbIM U1 BCeX
pyIONpOABJICHNIA ABIAETCS HAIOKEHHOE

TaGmuma 5.1.
Obuiue 3anace! 106HTOI 1 HeoTpaGoTanHO Pyasl coaepAKaHHEe METALIOB Ha
MEIHONOPHHPOBHIX U MOPHUPOBBIX MEIHO-MOMHOICHOBEIX MCCTOPOKICHHAX THXOOKEaHCKOrO
bacceiina, (T, bun, 1984)

Mennsie Cozaepxa Memno-momu0-| Conepxanue

Pernon wim crpana pyn:'?}r«lmﬂr on(fl:ﬁ, %H“e JICHOBbIC pYyIbl, Lf:/lf) %
Y 22567 0,66 6749 0,041
ITepy 3984 0,83 1863 0,027
HenTpanbuan u KOxnas 4595 0,56 3053 0,017
Mexcuka 2895 0,68 - -
CIIA 14381 0,68 7169 0,0325
bpuranckas Komym6us - FOxon 5082 0,43 3264 0,028
DHIHNITHHBI 772 0.48 - -
103 yacte Tuxoro okeana 2921 0,52 2302 0,007
Beero (cpennee) 57198 0.64 24400 0.029

Tabsinna 5.2.
Conepixanue 30/10Ta B Py/laX, KOHIEHTPATAX H MHHEpAlaX MeIHO-MOIHOIeHOBBIX
MCCTOpOK/IeHHAX ApMeHnu™*

NN MecTopoxkaenue P R —— Conepxanne
n/n (aBTOp) RIS, MEROP 301074, /T
Meanbiii kounentpar (k-1) ( Cu-Mo pyua) 24
MeHeiii k-T ( KBapI-XaJIbKOIHPATOBAs Pya) 04
TupuTOBLIH K~T 0.9
Ksapi - chancpur - rajncHHTORas pyna 1.06
. InpuroBbi K-T 1.4
{ Kamxapan MejHo — MONHGIEHOBRIF K-T 1.2
(A.C.®@apmassin) Limnkoserii k-1 ( mTyd) 8.75
Ceun10BbIH K-T ( WTYh) 19.41
Meanstit &-7 ( mryd) 0.96-1.1
Terpasapur 10-30
lanenur 10-41.73
Canepur 10-30
ITupur 1o 30
| Anxasan (T.O.Miuperw, | 2KOmHpHT A0
P DHaprur 30-100
A W.Kapanersn) T 10
bopunr 100-300
3 Arapak (I".O.TTnmxsn) | Mennas pyna (wryd) 1.0-1.5
Jlxnnnapa (Ankansop) v
- (T.O.Mioxss) XanbkomupuT 10-30
Racraxepr Mezanurit k-T 1.2
5 (.0 Xhiiacen) MeaHo — MonubacHoBas pyaa ( wryd) 0.1

* Peaxne n Graropo/iusie 2/1eMeHTS B pyInsiX gopmaitisx ApManckoii CCP, Epesan. Haa. AH Apm. CCP, 1972
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30JI0TOE OPYAEHEHHE, UTO NpHIaeT 0co0y LHEHHOCTh MOIMMETALTHYECKAM, MEIHO-IHHKOBBIM
M MeIHO-KOMUEOaHHBIM pyAaM.B oT[enbHBIX cllyyasx Ha MeJHOe OpyleHeHHe HaKlla[bIBaeTcs
MArHeTHT — FeMaTHTOBoe opyAeHeHHe. MOIHOCTE %1 HeGoabmas, HO B OTACIBHBIX CIydasx
MOILHOCTE KHILHEIX 300 goctiraer 7-10m, Beicokue coaepxanns Au, Ag, Cu, Pb u Zn na6mo-
[Ar0TCs B MAJOMOIIHBIX KIax. HekoTopbie KHILHBIE MECTOPOXKICHHS OBLTH ONMCAHBl BBIIIC
(Mexmana, AMGapumkyp, Apuucap, Kasapr, Cammnac). Haunbonee kpynHoii 1 MHTepecHOH ¢ To4-
KH 3PSHHUSA TIPOMBIIIIICHHOIO OCBOEHHA sBIsAeTCd MEXMAHMHCKOE 30JI0TONONMMETAIHYECKOE
MECTOPOKIACHHE Ha caMo#H OKpaHHe BYJKaHOIJIYTOHa B 30He MeXMaHHHCKOTO pasjioma, OKoH-
typusatomero BIIC ¢ 3anaza m roro-zanaza. B npejenax MexMaHHHCKOTO MECTOPOMIEHHS
¢dupma "Banekc" Ben MOHCKOBO-OIEHOYHBIE pabOThl M ONBITHYIO A00BIMY Py € LETBI0 paspa-
OOTKH TEXHOIOIHH 0TPadOTKH MANOMOIIHBIX JKHIL

I'pynna 3omoTOCYTBOUAHLIX MECTOPOXKICHHH (PYAOTIPOABIEHWH), pacrnoloXeHHas B
Oacceiine p.p. AMOapumkyp, Cycynmkyp v Bapaansop, HykaaeTcs B JI€TalbHOM H3Y4eHHH, I
4ero HeoOXOAMMO COCTABJICHHE CHENHATLHOTO TPOeKTa M JIeTalbHBIH aHalIH3 HMEIoIerocs
thonmoBoro hakTHieckoro Marepuana. MHOrHe H3 5THX 00bEKTOB B JJPEeBHHE BPEMEHA, IIO~BHIH-
MOMY, pa3pabaTeiBaIMNCh, HO B HACTOSIIEE BPEMA WX MPOMBIILUIEHHOE OCBOCHHE HE MOXKET CHH-
TAaThCA IEPBOOYEpeNHOH 3a1auei. Dta 3ajaua Oyayuero. CuntaeM LelecooOpasHbIM IPOBECTH
TPYNTIOBYIO T€0JIOTO-IKOHOMHYECKYIO OLCHKY 3THX OOBEKTOB, C YHETOM MEpClEKTHBbLI Tpo-
MBILUIEHHOTO OCBOEHHMS [I0KPOBA BTOPHYHBIX KBApIMTOB B lpexesnax Bapnagsopckoro pynHoro
107181, Kak JOMONHUTelIbHOH chipbeBoii 6a3sl [pMbonckoro komObunara. CretyeT OTMETHTE, YTO
9Ta TPYINa KUIBHBEIX 30JI0TOCYIL(HIHLIX Pyl Oblla OMOMCKOBAHA M, BO3MOXKHO, Pa3BelblBa-
nack ¥ oTpabaTeIBanach HAMHOIO paHee (T.e. B JIPCBHUE BpeMeHa), 4eM ObUIo OTKpLITO B 1983r.
LITOKBEPKOBOE OPYLEHEHHE 30/I0TO-MEIHO-MOIHOIEHOBBIX PYII.

KoHueHTpains MeIHOH M MoMMMETA/UIMYECKON MUHEPATN3alHK (THIOB Py/l) JKHIRHOTO
THIIZ M3BECTHA Ha (IaHrax MHOIHX MEAHONOP(PHPOBBIX MECTOPOKIAECHHI (BYJIKAHOIUIYTOHOB
rPaHUTOMHOTO THIIA), KOTOPBIE BO MHOTHX Cly4asX Takike pa3pabaTeIBaIHCh 3a0Jro 10 o0Ha-
pYKeHHs MeIHOnophUpoBOIo OpYyAeHEHMS.

IMoxpor BTopHuHbIX KBapuuToB. IlepcnekTisel Bapaaazopekoro pyaHoro mosjs B oc-
HOBHOM CBSI3aHbl ¢ IOKPOBOM BTOPHYHBIX KBApIUTOR. [TOKPOB BTOPHYHBIX KBAPLMUTOB ABIAETCS
00BEKTOM MEPBOOUEPEIHON0 M3YHEHHS M MPOMBINITICHHOIO 0CBOCHHA. Pyibl 0 cOCTaBy 3070-
TOMEJIHBIE, @ THI OPYICHEHHA — IITOKBEPKOBBIH - MpPOMKHIKOBO-BKpanneHHbli. Tun pymsr —
OKHCIICHHBIH M BTOpHYHOrO cy/b(puanoro oboraueHus. B mokpose BeTpedaroTes OTIAEIbHbLIE,
CPaBHHMTENTbHO BBIIEPKAHHBIE TIPOXKMIKM C OPEOJIOM BKPAIUICHHOTO OpYIEHEHHs, KOTOphle pa-
Hee OMHO0YHO HPHHUMAINCEH 32 CAMOCTOATENIBHBIE 00BLEKTHI PA3BEIKH.

Ha y4acTtke pa3sBuTHS NOKPOBAa BTOPHYHBLIX KBApIMTOR B NpEJieiiaXx Kak BYJKaHOTEHHOIO,
TaK ¥ MHTPY3HBHOrO KOMIUTEKCOB BBHUIEIAIOTCA [BA 3Ta)ka MOP(OTreHeTHUECKH PasHOTHITHOTO
OpyZIeHEeHHS.

PesynbTaThl HamMx HCCNEOBaHWI JAKT OCHOBAHHE NPOrHO3MPOBATH OOILIHE PECYpCHI
Bapaanzopckoro BIKaHOMITYTOHHYECKOTO COOPY/KEHHA B KOJTHYECTBE: Me/b — OKONO 3 MJIH.T
(0.3%), 3omoto — ceeime 1000 1 (0.3r/T) ¥ mommbuena — okosno 250 teic.t (0.025%) mpn
koadduimente pygorocHocT 0.75. DTo yHHKaTBHOE MECTOPOKIACHHE; PECYPCHI OTPOMHEL, @ MO
TOPHO — TEXHHYECKHM YCJIOBHSAM OHO JOCTYIIHO IS OTKPBITOH pa3paboOTKH, YTO NPH LEJeHAT-
PaBIEHHBIX TEONOPA3BE/I0UHBLIX M MPOCKTHLIX paboTax BHIBEAET PYJAHOE Mosie B PAd KpynHed-
wpx. OT™eTnM, 9To obmiee KOJHYECTBO Pa3BelaHHLIX H MPeJBapHTENLHO OLUEHEHHBIX 3a1acos,
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a TAKKe IIPOTHO3HEIX pecypcoB ApMeHuH coctapiieT okono 600 1. CnemopartensHo, K pecypeam
Bapnaa3opckoro ByJIKAHONAYTOHa clieyeT NMPpOoaBuThL ocofioe BHUMAHHE B CIIOKHRIIHXCH TE€0-

|
TOJIHTHYECKHX YCIOBHAX. T.K. OH npqupETaer CTPATErHYECKOE 3HAYEHHE H BBIABHIACTCH B PAIL

KPYIHEHIINX MAPOBBIX 30JI0TOHOCHBIX TIPOBMHTIN.
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3AKJIOYEHHE

1. Joropcknii ¢yHmaMeHT MalokaBKa3cKOH  reoTeKTOHMYeckod o0nacTH Anenmiickoro
CKJIA4aTOoTO TI0sACA MMEET reTeporeHHoe CTPOEHHE H COCTONT U3 [IBYX Pa3HOBO3PACTHBIX KOHTH-
HEHTAJIBHBIX OJI0KOB — 0aiKaIbCKOTO M IeplHHCKOT0, pa3rpaHHYeHHBIX Jp3uHIKaH-CeBaHCKOl
30HOH OKpaHHHO-KOHTHHEHTAILHOro pudTorenesa. Ha 3ToM cnokHo MocTpoeHHOM cHaTHYeC-
kKoM (yHIaMeHTe B Me30-KaiiHo30e dopMHpoBanack IpobHas cTPYKTYpHO-(almaabHas 30HAIb-
HOCTh C XapaKTepHBIMH TEKTOHO-MarMaTH4YeCKMMH KOMIUIEKCAMH H PYIAHBIMH (HDOpMALASIMH.
Coxmertcknii u 3anre3ypckuii cerMenThl Manoro KaBkaza — 210 00JacTH NOJHIIHKIHYECKOTO
pazBUTHA C TETEPOTEHHO-MO3aMYHBIM (hyHIaMEHTOM KOHTHHEHTANBHOTO THIA DPa3HBIX BO3-
PACTOB, XapaKTePU3YIOLIUMHCS DOJIBIIHMH MOLIHOCTAMH 3eMHO#M KOphI (45-47 kM) Oe3 oTuerin-
BO BBIP@KEHHBIX IPaHUII 0OMeHa celiCMUYeCKHMX BOJH (33 MCKIIKOUEHHEM 30H COUICHEHM).

2. Bappman3opckoe BYJIKAHOIUTYTOHHYECKOE COOPYKEHHE PACIIONOKEHO HA I0r0-BOCTOIHOM
sambikaHud Bupaaiion-Kapabaxckoii cknaagaroii 3onsl Manoro Kaskaza panneanbmuiickoit
KOHCONMMAALUUH (IajJe00CTPOBHOM JyrH) M HMeeT CeBepo-3alla/IHoe IIPOCTHPAHHE, OXBATHIBAS
Mmeskaypeube p.p. Cycymmpxyp n Xauunrer. OHO CN0OKEHO OJHOBO3PACTHBIMH BYITKaHOTEHHO-
0Cal0YHBIMK NOPOJAaMH U TPaHHTOMIaMH MeXMaHMHCKOTO MHTPY3MBHOIO KOMILIEKCA CpelHe-
IOPCKOTO BO3pacTa, KOTOPBIC MCPEKPLIBAOTCA HECOITIACHO HHUAKHC-BCPXHEMCIOBLIMH, CTEPHHI)-
HBIMH C TOYKH 3peHHs PYIOHOCHOCTH, OTIOKeHHsMH, Bapranzopckoe ByTKaHOTUTYTOHHYECKOE
COOpY’KEHHE MMEET Pe3K0 aCHMMETPHYHOE JIEBOCTOPOHHEE CTPOeHHE, 00YCITOBIEHHOE KaK reo-
TEKTOHHYECKOH MO3HIMEH BYJIKAHOIUIYTOHA, TAK M TEONOrO-CTPYKTYPHBIMH OCOOEHHOCTSMH
CIararwiux ero KOMIUIEKCOB W BCEro cCOOpy:KeHMs B UenoM. B cocrase Bapaansopekoro BIIC
BBIIC/IAIOTCS 3 KOMIUIEKCA 10poil: 1 — KOMIUIEKC BYJIKAHOTE€HHBIX, BYJKAHOTE@HHO-0CATOYHBIX
nopox; 2 — KOMIIEKC HHTPY3MBHBIX, JKHIBHBIX M JaKOBBIX MOPOI; 3 — KOMIUIEKC THIPOTEp-
MaJIbHO ¥ MeTacOMaTH4eCKH M3MEHEHHBIX MOpOJ; ITOKPOB BTOPHYHBIX KBapLUMTOB. Bapnansopc-
KO€ pYIHOE ToJe SBISEeTCH COCTaBHOM HacThio Bapnaa3opckoro BYJIKaHOTLTYTOHHYECKOTO CO-
opyKeHHs W oxBaTeiBaeT 0koJi0 70% MOKpoBa BTOPHYHBIX KBAPLHUTOB, H3 KOTOPIX Ha JOJIO 3H-
JIOKBAPLIUTOB TIPUXOIUTCS 0KOMo 45%, a Ha 00 SK30KBAPLUUTOR - 55% opyaeHenoil miomaim
BTOPHYHBIX KBAPUHTOB.

3. TlokpoB BTOPHYHBEIX KBApLMTOB SBJISAETCA HOCHTEIEM 30JIOTOMEIHOTO HITOKBEPKOBOTO
OpYIEHEHHS B KPYMHBIX MaciuTabax ¢ HH3KMM COIEep/KaHHeM T10JIe3HBIX KOMIIOHEHTOR U sABJIfe-
TCA 00LEKTOM NEPBOOYEPEJHOro H3YYeHHs H NPOMBINIIEHHOTO OCBOCHHS. JTO HOBBII 30710-
Toco/epKanni (popMAIHOHHBLIH THII, BEHUAIOLIMA paspe3 MeAHONOP(HUPOBLIX MECTOpOMXKE-
Huii (cuctem). OTHETIIMBO NPOC/IEKUBAETCH BEPTHKAIbLHAS 30HAJIBHOCTh OPYIEHEHHs, KOTOpas
BBIP@KEHA B BHJIEC TPEXCIIOIHON MOZIEIM MHHEpPaI000pa3oBaHHA: B 30HE OKHCIIEHHS — THIIEPIeH-
HBIE PYIBL; B 30HE BTOPHYHOIO cy/ab(uiHoro oborauieHus - CylepreHHbie pyisl, a B cyib(ui-
HOH 30HE - NepBHYHBIC TUIIOTEHHLIE py/bl. YacTo BeTpewaloTes cMeniannsie pyasl. OpyneHeHne
TPE/ICTABIEHO LITOKBEPKOBBIM NPOXKHIIKOBO-BKPAIUIEHHBIM THIIOM, IPH HAIHYHH OTAEIBHBIX
MAJIOMOIIHEIX BBIIEPKaHHBIX JKHII C KBaplU-CYIb(HIHON cep/ueBHHO, KOTOpble paHee pac-
CMaTpPHBAIMCH KaK CAMOCTONTE/IbHbIE O0bEKThI Pa3Be/IKi.

4. BeifieneHHBIE 30HEI MHHEPATH3AIMH CYINIECTBEHHO OTIMHAIOTCS JIPYT OT ApYra Kak ner-
porpadHueckHM COCTABOM NOPOII, PYAHOH MHHEpanoruei, Tak 1 pH3INKO-MeXaHWHeCKNMH Tlapa-
METpaMH, YTO JIelTaeT BO3MOKHBIM CO3/[aHie MIHEPAreHHOoH i neTpodH3ndecKkoii MoIenei 30Hk
opyJleHeHUsA. 30HA OKHCJIEHMH IIPH MOLIHOCTH B cpejHeM 37M XapakTepH3yeTcsi HallHuHeM
FHIPOOKHCIIOB Kejie3a M MapraHiia, MajJaxuTa, asypura, caMopoHOTo (BHAMMOTO W jHCHEpC-
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HOTO) 30JI0Ta, cepebpa M Me/IM, MECTAMH CKOTUIEHHSMH IeMaTHTa H MarHeTHTa ¢ OYEeHb Xapak-
TepHOH OpeKUHeBOH CTPYKTYpoi. B oT/ensHeIX nepeceyenusx HabmoaaloTcs crulomHbie Opek-
YUPOBAHHBIE JIMH3bl MAarHeTuTa M remaruta. [Toa 30HOM OKMCIIEHHs pacronaraeTcs 30Ha BTO-
PHUHOTO cyIbpHIHOTO oboranieHHs oYeHb CJIOKHOTO cTpoeHns H Mopdonornn. Yacto obphl-
BAETCH, 4 HA CeBEPO-3allale BHIPAXKEHA JBYMS CYNEPreHHBIMH ApYCaMH, OrpaHMYEHHBIMH CMe-
WaHHO-CYNb(HAHLIMU pyaaMu. 30Ha BTOpHYHOrO cyiabhuanoro oboraileHus NpeacTaBlieHa
BTOPHYHBIMH CyTh()UIaMH MeIM B Bue OOpHHMTA, KOBEJUIMHA H XIbKO3HHA, PETMKTAMH Xalb-
KOMHPHTA, a TAKXKE CAMOPOIHBIM (BHANMBIM M JHCTIEPCHBIM) 30JI0TOM H cepebpom. MolmHocTh
30HbI CyrnepreHesa B cpefHeM cocrapiser 17m. 30Ha nepBHYHBIX cyIbQHIHBIX PYI XapakTe-
pH3yeTcs HH3KHMH COJICP/KaHUAMH CYIb(HIOB - MHPHTA W XankKomupuTa. [IpHCYTCTBYeT Takike
caMopoziHoe (BHIHMOE U JucrepeHoe) 301010, Bepxuue 10-20M cynb(HIHBIX Pyl XapakTepH3y-
FOTCs HATMYMEM MACCHBHBIX COMMAKEHHBIX MUPHUTOBBIX NIPOKUIIKOB M BKPAILICHHHKOB, CpelIH KO-
TOPLIX OKOHTYPHBAKOTCH HeOOJIBIIME YYACTKHM 30J10TOMEAHOH MHHEPATH3ALUY C KHUIBHBIM TH-
OM MEIHO-KOMUEeIaHHOTO (B OCHOBHOM KOT4EJAHHOTO) OpY/ACHEHHsA. 311ech HHTEHCHBHO pa3BH-
Thl AMHAOTH3ALNA H XJIIOPHTH3ALHS.

5. Tunwl py/ TeXHOTOTHYECKH He H3ydeHbl. HeoOXoanMo npoBeaeHNE re0I0ro-TeXHOMIOIH-
9ECKOr0 KapTHPOBaHHMs C MPOXOJKOH KOPOTKOMETPAXHBIX CKBaKHH, a4 TaKKe MNpPOBEICHHE
NPOMBIIUICHHOH THIH3auKK pya. [Ipy TeXHONOrMYEeCKHX HCCICI0BAHMAX CIIEAYET PACCMOTPETh
BO3MOJKIOCTh CENEKTHRHOM HITH COBMECTHOH NepepaboKn pasTHuHbIX THIIOB PYII.

6. Iloa MOKpPOBOM BTOPHYHBIX KBAPIIMTOB B NPEe/iaxX KOMIUIEKCA BYJIKAHOTEHHBLIX [10PO, B
DacceiiHe BepxoBee p.p. AMbapumkyp, Cycynpkyp 1 Bapnansop, BHSBICHE MHOTOUHCIICHHBIE
PYJOIPOSBICHHS H MECTOPOKICHHA 3010TOCY/IB(HIHOTO OpyAeHEHHS JKHIbHOrO THIA. OTueT-
AMBO TIPOC/IEKHBACTCS MMHEPAIOTO-TeOXHMHYEcKas 30HambHOCTh OT Llaxkamen-Kasarckoro
MHTPY3HBa Ha 3anaj, Kk okpanne Mexmanunckoro 61oka: MeIHO-KO/TIE/IaHHA] — MENHO-IIHHKO-
Bas — LMHKOBas — CBHHIIOBO-IMHKOBAs — MarHeTHTOBasA. DTa 30HATLHOCTH MPOCIEKHBAETCS
oT I]axKameHCcKoro 30J10TO-MeIHOMOP(HPOBOrO0 MECTOPOXKIEHHs Ha BocToke a0 MexmaHHH-
CKOTO 30710TONONMMETAJTHYECKOTO MECTOPOXICHHA Ha 3anane na paccrosnun 10-12xm. Cre-
JyeT y4ecTh, YTO Ha BCE THIIbI Py HAJIOXKEHO 30]10TOE OpPYIAECHEHHE B PA3lIM4YHOH CTENEHH, a B
OTJIENBHBIX CNTy4asX M MarHCTHT-reMaTHTOBOE opyieHeHue. I'pymmna pyaonposiBienuii 30-
NOTOCY/TB(HIHOTO OPYIEHEHHS KHILHOIO THIA HYKIAETCA B CEPLE3HOM M3YYEHMH II0 OTAEIIb-
HOMY TIPOEKTY C [eNBI0 HX TPYNTIOROH reonoro-3KoHoMHuYeckoi oneHkn. OKoHJaTeIbHas OleH-
Ka IPOMBILLIEHHOH LEHHOCTH 3THX pyJ QOJUKHA OBITh YBA3aHA ¢ NPOMBILLIEHHBIM OCBOEHHEM
TOKPOBA BTOPHYHLIX KBAapLMTOB. ITO rpynna 06LeKToB BTOPOii ouepen.

7. Tloa MOKPOBOM BTOPHMYHBIX KBAPLHTOB, B SAPE MHTPY3HBHOTO KOMIUIEKCA BBIACIIAETCS
30710TO-MeJHONOP(HHPOBOE MECTOPOIK/ICHHE “IHOPHTOBOI’ MOJIENIH ¢ HH3KHMH COJICPKaHHAMH
monnbaena. 1o MMeoIMMes B HACTosIee BPEMA JaHHBIM 30JI0TOME/IHO-MOJINO/IEHOBOE LITOK-
BEPKOBOEC OpYICHEHHE mpociexusacrcs A0 miyounel 220-250M. OpHako He HCKIIOUYAETCH
BCKPBITHE 30710TOCY/Ib(GHIHOTO OpYAeHEHHs APYroro MophoIorHyeckoro Tuma Ha Gomee HH3-
kux ropuszontax. Hmwkane ropHsoHTsl kpaiiHe cnabo u3ydensl. [[Is OLlGHKH TPOMBILNIICHHOM
1IIEHHOCTH 00heKTa HeoOX0IMMO TPOBeIeHHe CIEHNANBHEIX Te0I0ropasBeoYHBIX paboT Mo Jo-
KaJILHOMY TIPOEKTY. IT0 00bEeKT TPeThei ouepean.

8. 3HauuTeNBHBI MHTEPEC MOTYT TPEICTABHTL OTPOMHLIC 00BEMEI ITIOBHAILHO-/IEIO-
BHAJIBHBIX, @ TaKKe aJUIIOBHAIBHBIX OT/IOMeHMH Bapaaasopckoro pyaHOro mois, KOTOpEIC Ha
30/I0TOHOCHOCThL HE M3YYCHBI, OJIHAKO MMeeTCs OTPOMHEII ONBIT NepepaboTKH pocchinei u JeT-
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BEPTHYHBIX OTIOKEHHH (Kopbl BhiBeTpuBanus) B Poccun, ABctpammu, Hopoii I'Bunee, Llen-
tpanbHoit Adpuke, Bpasnmnn, Konymonu, Ilepy, Wnnnn, BretHame.

9. IoreHumanpHBle pecypcsl Bapaaq3opckoro pyaHOro nosjis OrpoMHBl H TeXHOJTOTHIECKH
noctynuel. HeobxomaMo paszpaboraTh KOMIJIEKCHBIH TPOEKT 1O HM3YHEHHIO M pa3BelKe pas-
JIMYHBIX THIIOB PyJ C YYETOM TEXHOJIOTHMECKHX BO3MOXKHOCTeH paciuMpenus JlpmOoHckoro
0BOraTHTENEHOTO KOMIUIEKCA WIH HOBOTO TEXHOJIOTHYECKOro LIeHTpa AnA TepepaboTkH pya
IIOKPOBA BTOPHYHBIX KBapUUTOB. [IporHo3Heie pecypcerl NOKpPOBa BTOPHYHALIX KBAPLMTOB IIPEBLI-
maioT: 30m0T1a — 1000 T, Meau - 3 Man.T 1 MormbaeHa — 0k0710 250 Teic.T. ITporHosnsie pecypes
3010Ta Bapman3opckoro BYNKaHOIUTYTOHHYECKOIO COOpyKeHHs Oy1yT MMeTh CTpaTerHyecKoe
3HayeHWe He Tolbko And Haropaoro Kapabaxa, Ho w s Bcell ApMeHHH, T.K. OHa BBIJBHTACTCA
B psi/l KPYIHEHIMX MAPOBBIX 30JI0TOHOCHBIX IIPOBHHIIHIL.

FacuulsNre-3NM,

1. @npp Unyyuup hGwgm)l (EnGwhwlpwihi YGwpnGlibpp Undjutipjul L Quigk-
guipjub ubqibfnikpp, hwinhuwinud GG wwpplip hwuwlh YnGumhGGGumw) mhyh hbnb-
npnglifi-tinquyhly $nilnuitiGnny] pugiwghluyhb qupgugiwb dwpgbp: Wn pupn junng-
YJuwoph vhwihy $nilingudkbmh Jpu Shqn-luylngnynud dlauynpyt k& plnpny mbljunniniwug-
dwwhl YnduytipuGbpny b hwlpwjhG pnpiwghwbbpn] twulunngwo pughw-funmgyuo-
pwjhl gmnhwlpuGmpymG:

2. Jwpnuénph hpwpfuwwynunnGhy Junnygp qubymd t $npp Umjijuwuh Junupuywui
uyniGwgiwb Lhpwhwng-“Lwpwpwnjub wjpunnp gnunnt hwpu-wplbipwl Ggputhwl-
dwl dwumd L mbGh hynwhu-wpldumywl mwpuonud, pygpytny Unwnygnip b lvwshlgbn
dhoginuyhl ppewln: UG juqigwo b dhehG jmpujh hwuwlh hpwphowGuumwopuwhb
wupuplbphg L GnyGwhwuwly UkhdwGuwyh hGwpmighy Yndwytipup gpuGhwmnhnGhphg,
npn(p whlbpyuyGuynphi owolpwd &6 Yuddh, ny hwipwptp Gunwoplbpny: dwpnudan-
nh bpwphuiwymunGhy juenygp mbh fuhun wehdbwmphl dwhuwynnijul junngywop,
wuwiwlunpyuo plgybu hpwphuwwymunnbh GpypuntnnGuwyuwi minunhppmy, wji-
whu b Gpuwi dlwynpnn Yndubpulitph b nme Yunmygh Gpypupuiuljunmgiuopu)hb
wnu G GwhwnympymGibpny: Lwpnudnph <MU-h juqind wowidGuin &6 wuywuplGbph
Epkp fudptip. 1-hpwphiwghG e hpupfuwGumjwopwhb, 2-plnpmapy, bpuluyhl L nuy-
Yyuyhl L 3-hhnpnptipdwy L dbmwunduwnhl thnthnfuwd wupupGlip, Gpipoprught pyun-
ghwmibtpp owolyng:dwpnudnph hwipwihl nunp hwinhuwimd E hwdwlnb hpopfuw-
wmwnnGhl funnygh punugmgh; wup b plngplned £ bphpappughG plupghnliph swd-
lngh 2mpg 70%, npnlghg EGnnplupghwGhphl pwdhG b pGyGnd gptipt 45%, hul Eygn-
pywpghwbpp Juqind GG hwipwjGuguo tpypnprpuyhG pupghmGbph 55%-p:

3. bpypnprughG pywpghwbbph swolngnd wbnuw)iwgyud t funynp dwupwmwph jwnl-
UtpluyghG nulp-wynGaughG hwGpujfugmy’ oquuulwp wwppliph guwop wwpniGwlynt-
pjunip, npp hwinpuwbinud £ wpweGuhbtpp mumiGwuhpiwl n wpnymbwpbpuljuwb jmpug-
tw opjkilpn: “kw Gnp nultiptip pnpiwghw L, npp tigpuithwymad t wnhGd-wnpphpwjhl hwi-
punjuyptiph (Yunnygltph) Yuopuwopn: Mwpgnpny htmuwdumynud £ hwlpw)Gugdiwi mnnu-
hwjwug gnunpwljulnpynilp, npl wpmwhwpmynd E dhipupugnjugiwi tnwpbpn dnnhh
wmbtupny. opupnpugiwl gnnmyd’ hhwybipghl, Gpypnprwghl unybhnuwyhl hwpunmwgdwbi gn-
mnd” unuybpgtib, puly unypbhnught gnnnud’ woweGughlG wpiwnwuwl hhwynghl hwipw-
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puptp: <wéwfu hwinhuynmd L6 juwoep hwlpwpwptp: <wipw)Guwgnip Gepujuglud t
pmnlptipuyhl Gpuugutught wwpuntowynyg, thopp hgnpmpjudp wnwléhi, spln-
hwun]nn  plwpg-unybhnuyghlG dhemyny bpwlitph woljuynipjuip, npnlp GwhilhGnud
nhuwupynud thG npuytiu htimwjungiwG hapGnipnyl opjtljunGhp:

4. Qwlipwyiwgiwli wmubsbwgwd gninhltpp qquphnpkl wwpphmjmd b6 dhipnGghg
hbywybu wupupbbiph whnpngpubhwlub uqin], halpughli dhGbpugibpm], wjbybu b
ShahjuwdbfuwGhljuljub swdhnpnzhgGtipnd, plsp hGwpwyonpoepned £ owho onbnot) hwd-
pwjugiwb gnunt hwipwjpl b whnpuphghiulub dnnkGhpp: Opubpnugimi gnunpl’
374 dhohG hgnpmipjudp, plmpugpimd b Gpwph L dwlqulh opuhnbtiph, dwpuphwnh,
wgmphwnh, pGwohG nulym (nbuwbh bW nhuwtipu), wpowph L wnldh, mbin-ntn hidwnhwnh
L dwqlbnhwh wwm plinpny thypwpblynpughl yunmgyuopny ymumwlmiltph wbupmy|:
UnwGahl hwnnuiltpny nphwym Gl dwglinhwnh L hbdwwmhwh hwdwnwpwd thypupbyn-
pughl nuyGpuylbp: Opuhnugiwl gnnm wnwl mnunplwo © bpypoppuyhG unybhnuyhG
hwpumwgdw i gmnhG’ punn pupn Junmguopny b dlauyunpmy: Uil hwéwju phphwwngnid
t, huly hynwhu-wpbdnunpod wpowhapngue © bpne unugbpgb6 hwplgtpng, npnip mw-
pulounynd & fuwnp unybphnuyhG hwipwpwpbipmy: GpypnpnuyhG hwipw)Gugiwb gn-
wh( Gupluywgfwd tunbdh tpypnpnwyhG unyphnbuph’ poplpwh, YodthGh U fuwynghtp
wnbiupny, fuuwynyhphwh dhwgnpnitpm), hGywbu Gwb pGwohi nulny (ntuwlbih W nhu-
whipu) L wpowpny: UniylipgtGughG gnunm hgnpoipynifp dhehGp Juqimd £ 176; Unwg-
GuyhG unyppnlbph hwlpwyimgiwb gnnpl plopnpgmas E umpphnGhph’ whppnh L fuwglyn-
whphwh, gwop wuwpnlwlhmpymGitipm}: Unljpw | Gwb pGwdhl nulhhl (mbwmulbh L nhu-
uibipu): Unipbhmugh6 gnnne dhphG 10-200 pGopnydnad GG whphwwghlG quqwowghb
tpwlyltipny ne gulbipng, npnlgnud Ggpugoynud G40 nuijh-wnGdwghG hwipwyiwgdwd ny dhd
hwwnyuattp wnpGd-gnpsbnubught (hhdGulwind Ynpstqpubw)pl) hwipw)bugiwb Gpu-
Quyhl wwpwwbowynyg: Wunmbn hwiwnwpud qupgugud b tuhnpnunwgnudl o pinph-
mwgnuip:

5. Qulipwpuwptiph wwpwmbtuwyibpp wbfunnghwwybu nunmdGuuhpdud shG: Wihpw-
dtipn b hpwlwbwglby Gpypupwlwmbuinnghulpui pupwbgqugpnui’ ng fjunpp hnpuw-
wligpbph whgnuiny, hiswyku Gul hwbGpwpwph wpymbuwphpuljwi whowlwynpnul: Skiu-
Gninghwljwl hbwmwgnuumpnuGlibpnd whnp ©ghuwpllp wwpouabuwly hwipwpwpbph
plwpnyh (utybp,npy) ud hwduntin yapudwipdw hGupuynpnigpymip:

6. GpynnpuughG pywpghwbtph dwolngh wwly’ hpwpfuwjhG wuwpGph hudwihph
uwhiwlnud, Wipwphenip, Unwnyenip b dwpnuanp giwmbph ybphi wijwquiGbpnog,
hwjnGwpbp)ty G6 Gpulpuyhl nuyh-unydhnugh6 hwipwjGugiui tplwlnuibtp b hwipw-
Juyntip: Mwpgnpn htnwdumynd b ShikpungutpypuphihulwG gninhwlwinpimi Uth-
twlwjh hGwpmgmhg nbwh wpladnunp, UkhiwGuwgh polh Ggpudwe” wnhGa-YngstnwGw-
JhG — wnhGé-ghGlught — ghlywpb — Yuwuwpughbjwhi—twginpmaughl: Uy gmn-
hwuilnipjnilp hwmwdngnwd © Ownlutlh nulh-wynhd-wynpbhpwihG hwipujwiphg’
wpbbpnud, ntigh Uthtwiwh nuijh-pugiuiinwnuyh6 hwGpunjugpp’ wpladnnpmd, 10-
1240 wwpwompyul Jpuw: Mawmp L hwph welh, np poop hwipwnbuwyGbph Jpw
Upunnud E nulne mupplip wumpéwh, hul wnwGdhl ghuypbpmd’ duglnhm-hidunnp-
mughl hwipw)wgnui: Gpuljwipi nuh-unybhnughG hwbGpujfwgiwi hwipbplulnui-
Gtph funuipp dwipuiwul munudGuiuhpdwG Juphp mGh" wewlahl Guhiugom], npuig
hnipwlpuyhG Gphpuwpwummbowipui ghwhumini Guumuyng: Wn hwipwpwptiph
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wpnyniwpbpuwlwi ghwhwmwlywbp whnmp L juudh Gpypnpoughl pywpghwitph dowo-
Yngh wpryniwptipuu jmpugdwi htin: “kw bpypopn htpph opjbjmGhph funudpl E:

7. Gpypnpuhl pyuwpghwitph owdlngh wmuy, hGnpnighy fudph Sheniynud wnwdé G-
Gnud £ «nhnppnwghGs dnnbjh nuljh-wynhGé-wnpphpughG hwipw)jbugnuip’ dnthpntiih guwop
wjwpnGwlnpjudp: Lhipluwynwio gnympym b mtgnn vgjuGbph hwdwéw)l nulh-unGéw-
unihpnbifwghl pumnlytpyuyhi hwipw)jlwgndp htimwdmymd § ohGsL 220-2500 funpne-
pynlilbpp: UwluyG sh pugunynud nuljh-umpbhnuyhG hwipuyiugiwb w)) mupunbuwlh
hwypnGuptipnuip wytijh junpp hnphgnGGtpnud: UwnphG hnphgnGGtpp owypwhbn Juwn GG
nuunuifwuhpjuo: Opjtimh wpynuGwpbpulwi wpdtph gwhwmdwl huniwp wibhpu-
dtipnn L wnwGdpG Guhiwgony phpuljuwblwglt) dwulwghwmwggud bplypupwiwhtwmwiun-
quijul wpfuwmwbplbtp: 94w Gppopn htpph opjtlj t:

8. Lpwlwljwih htnwppppmpynil Jupnn &6 Ghpywjugltp Lwpnuénph hwlpwjhG nug-
wh tymyhwp-nbpnupwy, hGyubo Gul wynujhwy Guuoguopliph huljuywljub ounjuyGhpp,
npnlp nuljtipipnipjul whuwlybtmhg a6 munuiGuuppdby, vwlw)G gpnGGbph L snppnpnu-
Yl Guunjwopltph (hnniGuwhwpdwl Yhnlh) Jhpui)wlpdwé hulpujulwi thnpd gnymipimG
niGh Dnmuwumnwmyd, Udunpughuwgnud, bnp QhGhwgnd, UkGunpnGwijput Whphljwynd,
Ppwghthwymd, Mapnnd, < Gnljuumwinod, hbmGudnd:

9. dwpnwdénph hwlpwjhl nupwp pGwwyw)wnplph Gipnedp bujuwjwljwb £ L wnkfulngn-
ghwuybiuv hwuwltgh: Wahpwdtpn b dpwll) hwiwihp Gwjuwghd muwpuwmbuwl hwipwpw-
ptiph nuuntifwuhpiwG b hbnwfunmqiwl Gupuumwlng, hwgh weGhnyg Gpdpnih hwpoum-
gnmgh; hwdwihph pnwpdwlpiub hGwpuynpmpymGitpp jud Gnp mbfuingnghwiljub Yhln-
nnGh vnbinonuip’ hwpwptip tpypnpnughl pdwpghnbbph swolngh Yhpunipwljiwi hw-
dwp: Gpypnpnughl pywpghmbbph owolyngh JuljuwwmbundwhG pGwuyuywnlibpp Jug-
dmd GG, nulh — 2mpe 1000 w, wnhGd 3 Gil.n L dmhpnkG — 250 hwg.an: Ywpnpudanph hpu-
phuwyynunnGhl Junnygh nulpm juGfuunbunoiwghl pGwwpu)uplibpp nugiujupulwi
Gpwbhwlmpymb YmGhGwl ny dpuyl Upgujuh, wyle wipnne <wjwuunuebh hadwp, pubgh
w) i Ynwuygh wywwphh funpnpugniy nuytiptip wpnghGghwGtph zwpphi:

THE CONCLUSION

1. Somkhet and Zangezour, the Small Caucasian segments, are the regions of polycyclic
development with the continental-type heterogeneous-mosaic foundation of different ages,
characterized by the Earth's crust great thickness. On this complex constructed sialic foundation
the chatter structure-facial zonality having the specific tectonic-magmatic complexes and ore
formation had been formed during Mezo-Cenozoic.

2. The Vardadzor volcano-plutonic construction is located on southeast closing of the Small
Caucasus Virahayots-Karabakh folded zone of early Alpine consolidations (paleoisland arch)
and has northwest strike, covering interstream area of the Susuldzhur and Hachinget rivers. It is
combined by one-age vulcanogenic-sedimentary rocks and granitoides of the Middle Jurassic
Mehmanins intrusive complex which are nonconformable overlapping by the Lower-Upper
Cretaceous depositions sterile from the metalliferrous view point. The Vardadzor volcano-
plutonic construction has sharply asymmetric sinistral structure caused both by volcano-plutonic
geotectonic position and geological-structural features of composing complexes and entire
construction as a whole. Three complexes of rocks are allocated as a part of the Vardadzor
volcano-plutonic construction: 1 — a complex of volcanogenous , volcanogenous sedimentary
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rocks; 2 — a complex of intrusive, vein and dyke rocks 3 — a complex of hydrothermally and
metasomatically altered rocks; a cover of secondary quartzites.The Vardadzor ore field is a
component of the Vardadzor volcano-plutonic construction and include about 70% of a
secondary quartzites cover, over 45% of which is a share of endoquartzites, and the a share of
exzoquartzires 1s 55% of secondary quartzites mineralized area.

3. The cover of secondary quartzites is the carrier of large scale gold-copper stockwork
mineralization with the low grade of useful components and is the object of prime studying and
industrial development. It is new auriferous formational type crowning a section of copper-
porphyry deposits (systems). Vertical zonality of mineralization which is expressed in the form
of three-layer model of mineralogenezis is distinctly traced: hypergene ores — in an oxidation
zone; supergene ores — in a zone of secondary sulphidic enrichment, and primary hypogene ores
— in a sulphidic zone. Mixed ores are meeting rather often. Mineralization is represented by the
stockwork veinlet-disseminated type, at the presence of separate low-thickness persistence veins
with quartz-sulphidic core which were considered earlier as independent objects of prospecting.

4. The allocated zones of a mineralization essentially differ from each other both by
petrographic structure of rocks, ore mineralogy, and physicomechanical parameters that do
possible creation of mineragenic and pertophysical models of mineralization zone. The
oxidation zone at the average thickness of 37m is characterized by the presence of iron,
manganese, malachite, azurite, native (visible and disperse) gold, silver and copper hydroxides,
as well as congestions of hematite and magnetite with very specific breccia structure. In separate
crossings continuous magnetite and hematite brecciated lenses are observed. The zone of
secondary sulphidic enrichment of very complex structure and morphology is located under
the oxidation zone which often breaks, and in the northwest it is expressed by two supergene
stages limited to mixed-sulphidic ores. The zone of secondary sulphidic enrichment is
represented by secondary copper sulphides in a form of bornite, covelline and chalcozine, relicts
of chalcopyrite, and also native (visible and disperse} gold and silver. The average thickness of a
supergenezis zone is 17m. The zone of primary sulphidic ores is characterized by low content
of sulphides — pyrite and chalcopyrite. Native (visible and disperse) gold is present also. Upper
10-20m of sulphidic ores are characterized by the presence of massive contiguous pyrite veinlets
and phenocrysts, among which the small sites of gold-copper mineralization with vein type
copper-firestone (basically firestone) mineralization are delineated. Here the epidotization and
chloritization are intensively developed.

5. Types of ores are not technologically investigated. It is necessary to provide geological-
technological mapping with driving the short holes, and also realizing an industrial typing of
ores. During technological researches it is necessary to consider the possibility for processing of
selective or joint various types of ores.

6. Numerous of ore manifestation and deposits of vein type gold-sulphide mineralization are
revealed under the cover of secondary quartzites within a volcanogenous rocks complex in the
basin of the Ambaridzhur, Susuldzhur and Vardadzor rivers head streams. Mineralogical-
geochemical zonality from the Mehmanins intrusive from the west to the margine of the
Mehmanins block is distinctly traced: copper-firestone—copper-zinc—zinc—lead-zinc
—magnetite. This zonality is traced from the Tsahkashen gold-copper-porphyry deposit in the
East up to Mehmanins gold-polymetallic deposit in the West on distance of 10-12km. It is
necessary to consider that the gold mineralization and, in some cases, magnetite-hematite
mineralization in various degrees is applicated on all types of ores. The ore manifestation group
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of vein type gold-sulphide minerlization requires serious studying under the separate project for
the purpose of their sectional geologocal-economic estimation. The final estimation of these
ores’ commodity value should be co-ordinated to secondary quartzite cover’s industrial
development. It is the second turn group of objects.

7. Under the secondary quartzites cover the gold-copper-porphyry deposit of “diorite” model
with low grade molybdenum is allocated in the core of intrusive complex. Under the available
data now the gold-copper-molybdenum stockwork mineralization is traced to the depth of 220-
250m. However the stripping of gold-sulphidic mineralization of other morphological type on
lower horizons is not excluded. The bottom horizons are extremely poorly investigated. For the
object’s commodity value estimation is necessary to provide special prospecting works under the
local project. It is the third turn object.

8. Considerable interest can represent huge volumes of the Vardadzor ore field eluvial-
deluvial depositions, and also alluvial depositions, the auriferousity of which are not studied yet,
however there is a wide experience in processing of scatterings and quaternary depositions
(weathering crust) in Russia, Australia, New Guinea, Central Africa, Brazil, Colombia, Peru,
India, Vietnam.

9. Potential resources of the Vardadzor ore field are huge and technologically accessible. It is
necessary to develop complex project on studying and investigation of various types of ores
considering technological possibilities of the Drmbon processing plant’s expansion or building
of new technological centre for processing of ores from the cover of secondary quartzite. The
reconnaissance resources of a secondary quartzite cover exceed:, gold — 1000t, copper - 3
million t and molibden — 250000 t. The reconnaissance resources of gold from the Vardadzor
volcano-plutonic construction will have strategic value not only for the Nagorni Karabakh, but
also for Armenia since they are now in the rank with largest world auriferous provinces.
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