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NOJIESHbIE UCKOINAEMDbIE
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KIHEHCKHWHU TUII 30JIOTO-IVIATUHOCOAEPXAIIEIO
OPYJIEHEHUS (HEHTPAJIBHAS POCCHUS)

Ynen-xkopp. PAH H.M.YepHbimioB

Boporeacckuu 2ocyoapemeenHvlu yHUBepcumem

[lpnBeaeHbl HOBblIE opurnHansHbie aaHHble 006 0COOEeHHOCTAX pa3melleHus, coctase n ycnosuax obpasosaHuna KWEHCKOro
TUNA 30N0TO-NNATUHOCOAEPXALLEero OpyAeHeHUA, pasMmewlanuwerocs B npeaenax paHHenpoTepo3onckon pudToreHHon nNo ceoen
npupoae Tum-Hctpebosckon cTpykType KMA. Onpeaenerbl TUNOBbIE CTPYKTYPHO-BELWECTBEHHbIE, PYAHO-DOPMALINOHHbLIE U reono-
ro-reHeTuyeckue rpaHudHble NpuaHaky, oTpaxkalowlue MHOrodTanHoCTb U NONUPaUNanbHOCTL MeTaMopduueckux u ruaporep-
ManbHbIX METAaCOMATHNYECKUX NPOUECCOB POopMUpoBaHUA 30N0TO-NNATUHOCOAEpPXallen pyaoobpasyiollen CUCTEMb! U €€ NPUHAL-
NEXHOCTb K CynbdUAHO-BKpaNNeHHOMY NPOMbILUNEHHO-reHeTUu4YeckoMy Tuny. Mukpo3oHAOBLIMU UCCNEAOBaAHUAMWU YCTaAHOBMNEHO
Hanuyue cobCTBEHHbIX MUHepanbHbix a3 30N0Ta U NNAaTUHOWA OB U UX NOBbLIWEHHbIE KOHUEHTPauuKn B Cynbduaax u cynbdoapce-

HUAaXx.

[ 1aBHBIM MCTOYHHUKOM TIUIATHHOAO0OBLIYH B Poc-
CUHM HbIHE SABJAKOTCA KOMIUIEKCHbIE CYJNbQUIHbIE Il1a-
TUHOUAHO-MEAHO-HHUKENIEBbIE MECTOPOXIAEHHUS (CBbILLE
95%) u pocchInu, pecypchl U 3anacbl KOTOPbIX CpaBHU-
TeJIbHO OrpaHuueHbl. BMecTe ¢ TeM MHoroobpasue cgep
HCMOJIb30BAHUA M PE3KOE BO3pacTaHUE TMOTPEOJEeHHS
MJAaTUHOMAOB, XapaKTEPU3YHOLWIMUXCA KpaMHE HHU3KHUMU
COAEpKaHUAMHU B 3eMHOM Kope (5 Mr/T Pt, 15 mr/t Pd, 1
Mr/T Ir, 50 mr/T Os, 5 mr/T Ru, 1 mr/T Rh), HacTosiTe b-
HO TpeOyeT NMOMCKOB HOBbIX, HETPAAMLIMOHHBIX UCTOU-
HAKOB, CPEAM KOTOpPbIX 0CO00€ BHHMAHHE MPHIAETCH
METALI0HOCHBIM (Mo, W, Au, U. P, V, N1. Zn. Cu, Ag,
PEAKHE 3EMAU) BBICOKOYIJIEPOAUCTLIM CTPATHPULMUPO-
BAHHBIM  OCANOYHbBIM H  BYJIKAHOIE€HHO-0CAA04YHbIM
TOJIIAM M HUX METAacoMaTHTaM, BbICTYNarolIHM B Kaye-
CTBE YHHKA/bHBIX AKKYMYJIATOPOB JJIEMEHTOB [UIaTH-

HoBOH rpynnbl (3I117) ¥ npoayuUeHTOB poCChINEN.
MCKIIOYUTENIBHO LIUPOKOE pa3BUTUE, 3HAUYM-

T€JIbHasA NPOTAXKEHHOCTb (COTHU — MEPBbIE THICAYH KH-
NTOMETPOB), MHOTOYPOBHEBBLIA CTPAaTU(HHULUMUPOBAHHbIH
XapakTep pa3MELUEHUA B MeOJIOTHYECKUX pa3pe3ax 3eM-
1M, BbICOKME KOHUEHTpAauMH ONaropoaHbIX METAIOB
BbIABHIAOT MNojJvdauraibHble U NOJIH(POPMALUUOHHBIE
Mo CBOEH MPHUPOAE BbICOKOYIJIEPOAUCTbIE MIATHHOHOC-
Hble 00pa30BaHUA B Ka4€CTBE HOBOro, HETPaAULLIUOHHO-
ro rno0ajJbHOro UCTOYHMKA MPUPOCTA PECYPCOB, 3ana-
COB M  30J0TO-TIaTHHOA00bIYM  XXI  cTOoneTus
(1,3,4,2,14,15,27,28.23 v ap.].

1. ITonoxxeHHe MeTAaNJIOHOCHBIX CTPATH(PHLHPOBAH-
HbIX YIJ1€pOAHCTLIX 00pa3oBaHHH H METACOMATHTOB
B cTpyKType BKM

3010TO-NJIATHHOMETANJIbHOE OPYIAEHEHHE, aCCO-
LMUPYIOLLIEE C BbICOKOYIIEPOAUCTHIMU 00pa3oBaHUAMM
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H UX MeTacoMaTuTaMu. ycTaHoBNeHOo [13-16] Bo Bcex
CTPYKTYPHO-BELIECTBEHHBIX KOMIJIEeKCax (CBK),
C)OpMHUPOBABLUMXCSA B YCIOBHUAX: a) paHHEApXeHCKOM
HYKJI€OKPaTOHU3aUHUH (TpaHUTH3IUPOBAHHBIE H CYJb(H-
NH3WPOBAHHBLIE  TJIArMOrHENCHl  OOOAHCKOH  CcepHM:
Au=1,97 r/t. Pt no 5,1 r/T); 6) no3aHeapxeickoro puag-
TOreHe3a (3eJIEHOKaMEHHbIE 104Ca B 00beMe MUXailnoB-
CKOH CEPHH € 30JI0TO-Na/UIAAMHACOaEpXKAILHMH KOJlye-
JaHHbIMHW pynamu; Au=1.2 r/T, II1I" go 1,0 r/T); B) cy6-
OYKUHH (3070TOCOAEpKAWME cnaHLbl JIOCeBCKOM LIOB-
HOW 30HbI; Au=1,7 r/1, DIII" =1,3 r/T) U conpoBoxnas-
WHX €€ MPOoLECCOB HOPMHUPOBAHHUA PAHHENPOTEPO3Oii-
CKHX pHoTOreHHslx cTpyktyp KMA ¢ 305010 (AU 10
3,4 r/t) — nnatuHouaHeiMu (II1I 1o 5,1 r/1) cynbdpuau-
3UPOBAHHBIMK ClaHUAMM W nNajljnaauiCoaep aliuMH
(Pd no 1,2 r/T, Pt 10 0,30 r/T) »xene3ucToiMHu KBapLUHTa-
MU KYPCKOW CEpHH, YIIIEPOAUCTBLIMH ClIaHLAMH, rpagu-
TU3UPOBAHHBLIMU THeHcaMu u MetacoMatutamu (DI
a0 0,2 r/t, Au 1o 1,7 r/T) BOpOHLIOBCKOIA cepuH Xonep-
CKOro Meraboka.

HaunbOonee BaxHble B NMPOMBbIUIIEHHOM OTHOLLE-
HUH KOHLIEHTpAUHH ONaropoaHbIiX MeTAJIOB CBA3aHbI C
BbICOKOYTJIEPONHCTLIMH 00pa3oBaHUAMU U MeTacoMa-
THTAMH OCKOJIbCKOH CEpHH IOCTaTOYHO KPYMHO# (mpo-
TSOKEHHOCTb cBblle 110 kM npu wupuue 10-30 km)
TuM-sctpeboBckoit cTpykType. B ee npenmenax Bbige-
JIAOTCA ABAa NPOMBILLIEHHO-TEHETHYECKHX Tuna [3, 4,
14, 15, 22, 20]: a) TMMCKO#, NpUHaanexauIHil K 30710TO-
UIaTHHOUIHON yriepoaconepauleii ¢popmMauum, MHO-
FOYUCJIEHHbIE U pasHOMacwTabHble No pecypcam M 3a-
nacaM fnposasiaeHUua kKotoporo (JlyHesckoe, [Moroxe-
ckoe, Ilpunenckoe, Tumckoe, Porosckoe u ap.; puc.1)
aCCOUMMPYIOT C HWXKHEH BBLICOKOYIrNEepOAMCTON TeppH-
FreHHO-OCaNlOYHOH TONLIEH TUMCKONH cepuu; 6) KiueH-
CKMH, TpHHALIEKALHIA K CyabpUAHO-BKpaNIeHHOMY
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Puc. 1. Cxemaruyeckasi reosiornyeckass kapra Tum-HerpeboBckoi 30/10TO-MJIATHHOHOCHOH CTPYKTYPbI

BKM (0) n ee mecTononoxkenne Ha BKM (a): a) /- mezabnok KMA, II-Xonepckuil mezabnok, Ill-/loceeckan woeHas 30Ha,
V- Onexoecko-LUykaeckas apabeHCUuHKNUHanb, mpey20obHUKoOM 0603HaveHo MecmononoxeHue Tum-Acmpebosckol cmpykmypes!,

0) 1 - obosHckuld nnymoHo-memamopgbuveckuld komnneke (AR 0b, nnazuozHelcs!, NPOCNOU U NUH3bI amgubonumos, npocnou
K8apyumos), 2 — canmsiKO8CKuU KOMNNEeKC MuaMamum-nnaz2uozpadumossitd (ARSI, nnazuozpaHumesi, MoHanumsl, 2paHoouopuU-
mbl); 3 — amamaHO8CKUU KOMNMEKC yMEepeHHO-WENoYHbIx 2paHumos (AR.a; 2paHumsl yMEDPEHHO-WENOYHbLIE NNazuoKnNas-
MUKPOKNuUHOBbIe), 4-12 — PaHHekapensckue obpa3osaHus. 4 — kypckas cepus (K:ksS, keapyumo-necyaHuKku, cnadub!, Xenesucmesie
xeapyumsi); 5-9 — ockonbckas cepusi: 5 — poeoeckas ceuma (Krg, kapboHamHbie cnaHybl, keapy-buomumoesie cnaHubl, 00NoMu-
mbl, ulsecmHsku), 6-9 — mumMmckas ceuma, HUXHAR U 6epxHssi nodcsumsl. 6-7 — HUXHAR mumckas nodcsuma (K,;tm,) = 6-
CYWEeCcme8eHHO meppu2eHHan. yanepooucmsie cnaHubl, MemanecyYyaHuku, Memaanesponumsl, 7 — 8ynKkaHo2eHHO-mMeppu2eHHan:
opmocnaHubl OCHOBHO20 U cpedHe20 cocmasa, amgubonumel, yanepoducmsele cnaHubl, 8-9 — 8epxHAA MUMCKas nooceuma
(Kitmy). 8-HUXHAS MeppuzeHHO-yanepooucmas monuia (MemanecyaHuku, cnaHubi, kapboHamusie cnaHus!, amgubonumei), 9-
B8EPXHAR 8yNKaHO2eHHana monuwa (opmocnaHybl ynbmpaocHO8H020, OCHOBHO20 U pexe cpedHezo cocmasa, amgpubonumei, memas-
necvyarnuku), 10 — 3onomyxuHckud nepudomum-nupokceHum-2abbpoHopumoesil xoMmnnekc (K;z), 11 — cmolno-Hukonaesckul
duopum-gpaHoouopumosbit komnnekc (Kysn), 12 — ManuHO8CKUU 2panumHbll koMnneke (K;m), 13 — MeKmoHUYeCcKue HapyweHus,
14 — pydonposieneHus (a) u nyHkmsl muHepanusayuu (6). 1-lyneeckoe, 2-KweHckoe, 3-MNMozoxexckoe 4-lNpunenckoe, 5-
Cepauesckud, 6-BepxHe-bepesosckul, 7-Ily2oeckod, 8-MNaHckod-I, 9-Cesepo-Tumckod, 10-Tumckod, 11-Pozoseuxud, 12-KOxHo-
Mo2oxexckud, 13-Pozoeckoe, 14-3apeverckud, 15-NNlempoeckud, 16-beaneHkuHckul, 17-Kpymoeepxoeckol

30J10TO-NAATHHOCOAepXKAWeEMY (opMaUHOHHOMY THITY
B METAaCOMaTHTaXx.

2. 1'e010rust M 3AKOHOMEPHOCTH pa3MeLlleHHs
3010 TO-MJIATHHOCOAEPAKRALETO OPYAEHEHHS
KILEHCKOro Tuna

braropoaHoMeTaIIbHOE OpPYAEHEHHE KIUEHCKO-
ro THna pasmeulaercs B npenenax BockpeceHOBCKO
PYAHOH 30HbI, KOTOpas OTYETIHBO BLIACNACTCA COBMeE-
IUEHHBIMH TONOXHTEIbHBIMH FPAaBHMArHHTHBIMH aHO-
MATHAMH W NPOCACKHUBACTCA B CEBEPO-3anajHOM Ha-
npasnenun (C3 330°C) Gonee yem Ha 100 kM npu wu-
PHHE BLIXOAA Ha AOKeMOpHICKON MOBEPXHOCTH OT 2 10
6-8 kM. PynoHocHas 30Ha pacrnojiokeHa B CeBepo-
BOCTOYHOM  (Bucsuem) OGoptry Tum-SAcrpebosckoi

CTPYKTYPHI (CM. puc. 1), rae wHpoko pa3sBHThl MeTa-
BYNKAHUTH! NMPEHMYLLIECTBEHHO OCHOBHOIO W B MEHbL-

lUEH Mepe Y/AbTPAOCHOBHOIO COCTaBa HOPMAILHOM M
CyOlEeNOYHOH CEepHH BEpXHEH YrjIepoAHCTO-BY/IKAHO-
FeHHOH TOoalM TUMCKOM cBuTthl [6, 10, 11, 18, 19, 12,
14].

Baxuelweil 0cCOOEHHOCTBIO PHPTOrEHHLIX 10
CBOCH MPHpPOAE NHHEHHbIX 30H, NOA0OHBIX TuM-AcTpe-
OOBCKO#, BO3HHMKIIMX B YCNOBHAX BbICOKOH CTPYKTYp-
HOH Auddeperunaunn B pauiem nporeposoe (11, 4, 12,
15, 22], aBnsercsa npoCTPAHCTBEHHAA CONPAKEHHOCTD C
apXefCKUMH 3eNeHOKaMeHHbIMH noscamMu. C nocnen-
HHUMH OHM 00pasyloT no-cywecTsy csoeodpasubie 3ene-
HOKAMEHHBIE CTPYKTYPbl WIH TaK Ha3biBaemsbie «3ene-
HOKaMeHHble cepun» [8], B KOTOPBLIX COCPEAOTOYEHDI
KPYMHEHILIHE 30710TO- H 30J0TO-IUIATHHOCOAECpKALIIME
MECTOPOXACHHA PAITHYHLIX  [TPOMBIIUNECHHO-TEHETH-
yeckux Tinos [1,2,5, 7,9, 23-30].

[MonoGuo apyrum pernonam Poccum u 3apybex-
HBIX CTPaH C M3BECTHLIMH MECTOPOKIACHHAMMH HEPHO-
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CJIaHLEBOH 30/10TO- W IUIATHHOHOCHOHK ¢opmMauuu [1-3,
7, 11, 12, 23, 24, 26] TekToHM4eckoe CTpoeHHe THM-
SlctpeboBckoi CTPYKTYpbl 0OYCIOBJIEHO KOJIJIE3HOH-
HBIMH NpOLECCAMH, B pe3yabTaTe KOTOPbIX CHPOPMHPO-
BaJICS PErHOHAJIbHO J0CTAaTOYHO NPOTXKEHHBIH CKal-
YaTO-CABHIOBBIH TOAC JHHEHHOrO THUMA, XapaKTEepH-
3YIOIIMACAS UHTEHCUBHON IHCJIOLUUPOBAHHOCTBIO H CKY-
YWBAHHEM YIIEPOACOAEPKALLUX OCAaTOYHBIX H BYJIKa-
HOT€HHO-OCaIO4HbIX TOJIL B Mpenenax TepperHa, Ha-
auyreM B30poCOB, HaABHIroB, cOPOCOB-CABHUIOB, a Tak-
)Ke MEXCJIOEBOro W raaBHOro Kiusaxa. bauskue K U30-
KIMHAJILHBIM (CHIIBHO CXXaTbl€) CKIAAKHU HAKJIOHEHbI C
BOCTOKA Ha 3anaj NMpEeHMYLIECTBEHHO IO BEKTOPY CXKa-
TS BCJEACTBME HaaBura Xonepckoro Merabsoka Ha
Kypckuii.

Bo Bcex TakuX CTpPYyKTypax OMNpeaeasiolnm
(pakTopoM B pa3MELEHHH MECTOPOXKIAECHHH CITYXHT
HCK/ITIOYUTENbHO YETKUM CTPYKTYPHbIH KOHTpPOJIb, KO-
TOpbIH MPOABAAETCA B NPUYPOUYEHHOCTH HX K 30HAM
NIOJITOXXKHUBYIIIMX pEruoHanbHbIX pasnomoB (5, 8]. B
npeaenax TakuX CTPYKTYp pyAHbIE Tena pa3MeLlaroTCs
KaKk B CEKYylIWX, TaK KU yauie B Oosiee NpOTAKEHHBIX
cyOcornacHelX cuUcTeMax cOpocoB M 30Hax MO3JAHEro
pacciaHUueBaHUs W OJaCTOMMWJIOHHWTH3aUMH M JIOKAJH-
3YIOTCA B nopojax, obnagatoiyx 6aaronpHUaTHbIM XH-
MHUYECKMM COCTaBOM, T[OBbILLIEHHOH XpPYNKOCTbIO H
MPOHHULIAEMOCTBIO, @ TaKXe COMpPOBOXAAIOTCA OObIYHO
pa3HOMacCIUTaOHbLIMU OKOJIOPYAHBIMH H3MEHEHHAMH C
obpa3zoBaHHeM MeTacomaTuTos [1, 7, 27].

XapakTepHoii ~ OCOOEHHOCTBIO  BMeElLANOLIEH
KIIEHCKHH THN 30JI0TO-TUIaTHHOCOAEpKallero opyle-
HeHUs! BOCKpeCeHOBCKOH PYAOHOCHOH CTPYKTYpBHI, KO-
TOopas pacrnonoxeHa B 30HE HHTEHCHBHBIX TJIMKATHB-
HbIX AWUCJIOKalUHi HAIBUIOBOIO THIMA H KOHTPOJUPYETCH
cepveil MpPOAOJbHbIX CyOCOrNacHbIX NOJITOXHMBYLLHX
rTyOUHHbIX Pa3jioOMOB W 30HAMHU WHTEHCHBHOH TpELIH-
HOBATOCTH, SBJISETCA UCKJIIOYHUTENbHO BLICOKAA CTEMEHD
HACbILLEHHOCTH ee NaWKOBbIMU 00pa3oBaHUsAMH (OKOJIO
200 Ten) Tpex ¢GOpMaLMOHHO-TEHETHYECKUX THUMOB [12,
6, 10]: a) NpOM3BOAHBIX 30J0TYXHHCKOTO YibTpamMapuT-
MaHUTOBOro, CTOIJIO-HUKONAEBCKOrO rabOPOHOPHT-
rPaHONUOPHTOBOr0O M MAJHHOBCKOrO TPAaHUTOHIHOIO
KOMIIEKCOB (MMUPOKCEHHUTbI, rabbpo, ropHOJEHAMTHI,
rabOpoAMOPHUTDbI, AUOPHTbI, AHOPHUTOBbIE TMOPPHPHTEI,
rpaHuT- 1 (enb3UT-nopUpsl, rPaHOCHEHUT-NOPPHPLI
M ap.); 6) KoMarMaToB OCHOBHBIX, CPEIHHX H YJIbTpa-
OCHOBHBIX BYJIKAHWTOB HOpPMajlbHOW W MOBBILIEHHON
LWEeNOYHOCTH (rabobpo-anabasbl, MNarionopHpHTHI,
PHOJALMTBI) H B) JJaMNpodHpbl (CMIECCAPTUTHI, KEPCaH-
TUTbI, 60CTOHHUTHI). COBMECTHO C BMELUAOUIUMH HX
BYJIKAHUTAMM, YTJEPOAMCTbIMH ClaHUAMM H MeTarec-
YyaHUKaM{d OHM KaTakJla3UpOBaHbl, MPEBpPALUEHbl B TEK-
TOHWYECKHE OpeKYMU WIH MUIOHMTbHI, MpETEPNENH pe-
FMOHAJIbHbIM, KOHTAKTOBbIA M AWCJIOKALIHOHHBbIH METa-
Moppu3M, a Takxke TrHAPOTEpMalbHO-METACOMaTH-
yeckHe NpeoOpa3oBaHuA (JIMCTBEHHUTH3AUHUA, Oepe3UTH-
3aUMs, OKBapLeBaHHE, TYPMAJIHHHU3AUMA), MPOXYKTaMH
KOTOPBIX ABASAIOTCH pa3HooOpasHble MO cOCTaBy (KBapu-
oJIeBOLLUNAaTOBbIE, albOMT-KBApL-aKTHHOJIUTOBbLIE, Kap-
60HaT-3NUA0T-KBapLEBbIE U APYrHE) METaCOMATHUTHI [6,
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Puc. 2. O006uieHHbIH reo/IOrH4ecKHi paspe3 BY.J1-
KaHOreHHO-0caA04yHbIX oOpa3zoBaHuii KuieHckoro
PYAHOro MoJjA € 30J10TO-NMJATHHOCOAEPXKALLHUM OpY-

JeHEeHHUEeM: 71-memanecyaHuku, 2-cnaHubi buomum-nnaauo-

Knasoeble u ameubon-nnaguoknalossie (opmocnaHuys! o
rnopodam cpedHeeo cocmaea), 3-amgpubonumsi (no ba3lans-
mam HopmansHoU wenoyHocmu), 4-amepubonumsi (no 6a-
3anbmam rnosbiweHHoU wenoyHocmu); 5-0alkossie nopoods!, 6-
mpemMonumumsl U aKmuHoaumumbl, 7-memanukpums! (masbk-
mpemonum-kapboHamHbie CnaHubi);, 8-yenepoducmsle cra-
ybl;, 9-pyoonposieneHus 3onoma: a) 6onee 1 e/m 6) meree 1
&/m, 10-pydonposieneHus Il a) 6bonee 0,1 &/m 6) meHee

0,1e/m

12, 22] u MHOro4yucieHHble KBapueBbie, kapOOHATHO-

KBapLEBble, TYPMaIMH-aIbOUT (XKILL)-KBApPLEBbIE XH-
nbl MowHOCTHIO OT 0,1 1o 1,5 m.

B npenenax BockpeceHOBCKOH pyaHOH 3OHDI
BbIABJIEHO MNATb pa3sHOMAacLWITAOHBLIX 30JI0TO-MIAaTHHO-
coaepxawuux pyaonpossieHuili (BepxHe-bepe3osckoe,
Jlyrosckoe, IlaHckoe-l, Poro3euxoe, KuieHckoe) u pan
MYHKTOB MHHepanu3auuu (cM.puc.l), obpasyrouue
eaAnHoe U Haubosiee nonHo usyuyeHHoe KuieHckoe pya-
Hoe none. MIx kpaTkas xapaktepucTHka ob6oOlueHa B
Tabnuue 1.

['eostornyeckoe crpoeHue KuieHckozo pyoHozo
noaA U OJHOHUMEHHOrO pyAONPOSABICHUSA ONpeAENAeTCS
HX NPHYPOYEHHOCTBIO K OCEBOH 4YacTH BockpeceHOB-
CKoro rpabeHa, OrpaHH4Y€HHOro ABYMS pa3joMaMH M
3aMI0JIHEHHOIO0 MPEeUMYUIECTBEHHO BYJIKAHOT€HHBIMH
00pa3oBaHUAMH BEPXHETUMCKOH MOACBHUTHI OGKOJIBLCKOM
cepud. B npenenax pyaHoro nons, o606ieHHbl# pa3pes
KOTOPOro NMPHUBEAEH HA PHUC. 2, BLIAEAIOTCA TPH YPOBHS
HaKOIUIEHHA METaBYJIKAHHUTOB, NMPHUHAMLIEKAIIUX (CHHU3Y
BBEPX): a) K TOJIEMTOBOH; ©) TpaxuaHOe3uT-TpaxHaH-
ne3nda3anbT-TpaxHda3anbTOBOM; B) NUKPHT-6azaibTO-
Boit 13, 12, 14, 15, 10, 11, 19] cepuam (tabn.2; puc.3)
H NIpEBPALUCHHbIX B aM(PUOOTUTbI, TPEMOJUTHUTBI, aKTH-
HONIUTUTBI, TaAbK-TPEMOJHUT-kapOOHaTHbIE, xnopm-é;x-
THHOJIUTOBbBIE, TalbK-KBapl-NoJeBOLUNATOBbIE, aM(H-
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Taboanua 1
3010 TO-NJIATHHOCOAEPKALLHE pyaonposByieHHs BockpeceHoBcKo# pyaHOil 30HbI (KILEHCKHIA THI)

Jly2oeckou nynkm munepanuszayuu (cxe. 4323)

Mupnt Ksapu, nonessie 3o0M10T0- [Tuputo- |Au=23 Bkntouenus 8 |KBapu-
- lwnartel, OHOTHT, Cynb(UIHO- |BbIii JMI'=0,25 |nupute NoJEBOLLNATO-
ambpubonsl, cgpeH, [kBapueBas BbIC H3IMECHEHIIA
NAppOTHH, 30J10TO |

Bepxune-bepe3oagckuit nynkm muneparuzayuu (ckg. 4322)

OCHOBHbIE re0IOrHYECKHE | ',
¢aKkTopbl, KOHTPOJHPYIO- é MunHepansHbIit coctas pyn dopmaun- | Munepans-| Conepxa- | Xapakrtep- HU3mcHeHus
LHIME NOKANH3ALHMIO 30M10- > OHHas HbIH THN | HHE 30710Ta | CTHKA 30/10Ta | BMewwAOWHN
TOTO OPYACHEHHA = rpynna H nopoa
Ctpy | Bwme- | [lpossne- | & p [‘naBHbic | MuHepansl, npucyT- oI
KTyp-| waio- | Hua mar- | 5 pyaooOpa- | CTeYIOWHE B NOAYH- (Pt, Pd)
bl | WHE | MaTH3Ma |2 3ylouue HEHHOM B I/T
KOH- | nopo- § MHHEDPaIbI KOJIHYCCTBE
TpONb| Akl
. Kwenckoe pyoonposenenue (cxe. 4051, 4135, 4141, 4147)
= § S _ 2 [1upwr, MnemennT, neiikok- |becksapue- |IMuput- Pt no 1,80 |IlnactuHsl, JIncTBEHUTH-
- o]
T = O § = MUPPOTHH, |CEH, KBApL, PYTHA, [Bad 30J0TO- |nHWppoTH- |(Pd no 0,08 [vewywu, pexxe |[3aums, OGepes-
9 - & 3% MarHeTHT |aMnaTuT, rpaHar, Cynb(HAHO- |HOBBIN Au=3,2-  |NeHApPHTOBHI- |TH3auua, Typ-
O Q -
- D = g = 5 TYpMaiuH, OUOTHT, |BKpaneH- 20,1 HbI€ H KCEHO- |MaJIHHH3auuA
= S 2 = = § KapOoHaThbi, 30J10TO, |HasA MOpdHbIE
é % 8 = S 5 XaNbKO3HH, cepedpo, arperarbl,
S
S s S ?_‘ o GOPHHT, XanbKOMNHM- pasmeps!: 0,01-
2 SR E |k E pHT, cdanepwr, 0,7 MM
o | 2 ’§ 3 1&2 BUCMYTHH, TAICHMT,
Q
o | % O T O 3 2 JIBMAHUT
= O .
S| g 2 5 Q g Pozoszeyxuu nynkm munepanusayuu (cxe. 4309, 4311)
& Pe o] ~ -
o | o 2 = S 2 [Tupur, KBapu, aMmdpuboas, |3on0t0- [Muput- Au=1.2-6,5 |ToHkue nbine- |PazButhe
= | 8 E; S gg; ApCCHOMH~- | TYpPMATHH, C]EH, cynsuaHo- |apceHonu- |OI1'=0,19 |BuaHble 3epHa, |KBapLl-
x o Z |23 5 Z5  |put anaTuT, XaNnbKOMNH- |KBaplLEBas |PHUTOBBLIH 4acTo B MUPUTE |NOJIEBOLINATO-
T § = | § é o, § < pUT, 30/10TO BbIX METaCcOMa-
S|laS |ZEE o3 TUTOB
> 2 =< a =< 2 O . Z -
e é = |5 g s o § [lanckoii-1 nynkm munepanusayuu (cxe. 4313, 4313, 4317)
L o :
v | ¢ == = T s [Tupwnr, Ksapu, kapboHatsi, |3onoTto- [Tupnt- Au=0,35 [oHkHe kOM-  |JIMCTBEHUTH-
= |z 52 5 'S |NUPPOTHH, (OHOTUT, TypManuH, |[cynbpuaHo- (nuppotu- |I3I1'=0,18 |kosaTeie 3epHa |3aumns, GHOTH-
@ ~
2 | g T e Q T |xanbkonu- |cpeH, chanepuT,  |BKpanneH- |HOBbIH TH3auHs
a5 QLEE | Fo P P
& o S % € | 5 S . |PMT,Mar- |GOPHHT, raleHuT,  |Ha
m '
a | 3 QS o T & [HETHT 30JI0TO
= - 3 A2 "
= 3 O I o @
a a S |39
| T O
D o £ g < X
= = g = @ 5
ur 2 o o o =
o - Q%
=4 =_.%2 |58
-:'é:r = = o=
—~ O
T |gg: |E
L g xx =
p> s =
~ =

~|{Iuput,  '|KBapu, cden, 6Ho- [3onoto- [thpuro- |Au=29 Bralouenus 8 |bepe3utnia-
cdeH THT, 30JI0TO CyabQHAHO- |BbIH III" — H.0. |nupuTe LLUA, OKBapLe-
| kBapueas BaHNe
Tabanna 2

Cpeanve xuMHUYeCKHe COCTaBbl (Mac. %) MeTaBYJ/IKAHUTOB CeBepPO-BOCTOYHOM YyacTH Tum-ScTpedoBeKoit
CTPYKTYpbl, BMeLIaloLIel KIHEHCKH THN 30/10TO-NJIaTHHOWAHOIO OPYAE€HEHHS

Okucabl 1 (n=13) 2 (n=3) 3 (n=95) 4 (n=2) 5 6 (n=4) 7 (n=13) 8 (n=16)

X | S X S X | S X S |(n=1)| X S X S X S
SiO, 48,08 | 2,92 | 51,88 | 0,42 | 47.55| 2,06 | 55,62 0,50 | 59,00 [ 38,38 | 1,46 |42,05| 1,02 | 46,68 | 1,72
TiO, 102 | 054 | 1371063 ] 193075167126 1,71 {288 | 0,58 | 2,36 | 0,70 | 1,57 | 0,56

Al,O, 17,071 2,09 | 13,36 1,12 12,98 0,94 [ 14,48 | 4,18 | 1145] 728 | 3,42 | 9,75 | 3,04 | 10,31 | 1,92

i —

Fe,0; 841 | 0,95 [ 9,49 [ 0,48 [ 10,11 ] 3,88 [ 12,03 4,28 | 945 [ 16223 | 3,20 | 1593 | 1,48 | 14,20 | 1,38

! .

FeO 841 [ 217 [ 514 | - [844] 1,18 4,54 | 8.97 7,44 | 331 [ 6,70 | 2,55
MnO 0,12 [ 0,02 | 0,14 | 0,04 | 0,15 [ 0,03 [ 0,10 [ 0,02 [ 0,07 | 0,21 { 0,08 | 0,16 | 0,07 [ 0,16 | 0,05
MgO 5,08 [ 1,99 1617 [ 182 [ 582 [ 117690 [ 162 | 263 [17,08] 269 [ 11,72 3,39 | 10,97 | 2,66

921 | 0,73 | 3,81 | 0,28 | 5,65 | 817 | 146 | 841 | 298 | 6,92 | 1,75
2,51 0,75 | 337 [ 011 |38 | 084|068 | 1,39 | 041 | 1,79 | 0,89

4

CaO [ 7,36 | 2,89 | 7,60 [ 0,73

INa,O 3,08 | 0,69 | 3,18 | 0,78

KO [ 3,83 [ 1,20 | 1,23 [ 071 [ 067 | 0,37 [ 201 [ 2,55 | 1,11 | 0,39 | 038 [ 0,61 | 0,46 | 0,68 | 1,11
P,0s | 051 | 0,06 | 044 | 0,62 | 0,29 0,55 | 041 17017 [ 0,20 [ 0.03 [ 027
Cymma | 100 100 | [ 1007 100 100 | 100 100 100

[lpumevaHue: 1-5-cpedHue xuMmuyeckue COCmMasbl MemasynkaHumos mosneumobasanbmoeold U mpaxuaHde3um-
mpaxuaHdesumobazanbsm-mpaxubasanbmoeod cepuu (1-wienoyHbie basanbmsbi; 2-6a3anbmei noebiWeHHOU wenovyHocmu, 3-
6asanbmoi; 4-aHdezumobasanbmsi; 5-aHoe3umn), 6-8-cpedHue xumuyeckue cocmasbl MemasynKaHumos nukpum-6asansmoeol
cepuu (6-nuxpumsi; 7-nukpobasanbmesi; 8-basanpmel). B ckobkax — konuyecmeo aHanu3os; S- cmaHdapmHoe OmK/IOHeHue (no

[10)) |
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Puc. 3. [lonoxenne nmosed coCTaBOB MeTaBYJIKAHH-
TOB KUIEHCKOro PYIHOro mnojiss (BOCTOUHbLIH OOpT
Tum-SicTpeboBCKOH CTPYKTYpbl) Ha AHarpamMme
SiOz-(N320+K20)

0OJI-TU1aruoKJia3oBble U APYruve OpTOCHAAHUBbI C Ipo-
CJIOAMM METArNec4aHUKOB YIrJIEPOAUCTHIX CllaHUEB U
MANOpYAHbIX KBApLIMTOB.

[To nepugepun KiieHckon pyaOHOCHON Miolua-
M pa3MeLIalOTCA CpaBHUTENBHO KpyrnHbie (10-15 kM)
HHTPY3HBbl FPAHOJAHOPHUTOB U MHUKPOKJIUHOBBIX TpPaHH-
TOB CTOMJI0-HUKOJIAEBCKOI0O U MaTMHOBCKOr0 KOMIIJIEK-
COB, @ B UEHTPAILHON YacTH PYAHOrO MOJISI MHOTOUYMC-
nenHble (cBbiie 100) maiikud pa3nHYyHOro COCTaBa, BO3-
pactTa ¥ (POPMaUUOHHO-TEHETUYECKON MPUHALIEKHO-
CTH, 00pa3ys Mo CyWEeCTBY AOCTATOYHO NPOTAKEHHYIO
(oko0J10 30 KM) COrNacHyr ¢ oOwEeH pya1OHOCHOR CTPYK-
TYpoi HahkoByr 30HY. Bce nopoab! KueHckoro pya-
HOro Mons METaMop(PH30BaHbl B YCJIOBUAX OHOTUTOBOM
cy6bdaunu 3e/IeHOCNaHUEBOH MW 3NHAOT-aMPHUO0IIH-
TOBOW GauMi M UCOBITAIH pa3jivuHbie MO COCTAaBY M
CTENEHU HHTEHCHMBHOCTH MeTacoMaTH4YeCkue npeodpa-
30BaHUA [12, 22], conpoBOxOaBLIKECS MHOrOYHUCIEH-
HBIMHY XXHJIAMHU, MTPOXHUKAMH, IMH3aMH, THE31aMHU Mar-

HETHUT-KBAapLEBOro, MarHetutT-aM@puoOoJ-kapOOHATHO
3MUAOT-aKTHHOJIMTOBOTO, MMKPOKJIHHOBOTO,  KBa|
[MOJIEBOLUMNATOBOr0, KBapL-YIJ€pOAHCTOro,  anbd
KBapLEBOro, TYpMaJIHH-a1bOHT-KBAPUEBOrO0 COCTaB:
pa3zHoit Mepe oboraweHHbIMH D11 1 Au.

BaxHeHAluMM pPYNOKOHTPOJHPYIOLIUM  KOMI
HEHTOM KILNEHCKOro pyaHOro rnoJis SBAs€TCA HCKIIO!
TENbHO BbICOKAaA CTerneHb npoABleHHUA cybcornacH
pa3pbIBHbIX HApYLIEHUH — COPOCOB U MHOTOYMUC/IEHH
TPELWIMH OTpbiBa M CKOJIa, ONpPEaCASIOWMX LLIHPOk
pa3BUTHE 30H ApOOJIEHHUA, OPEKYUPOBAHHA U MMIIO}
TH3auMHu MouwHocTbio oT 1-10 M 10 50-80 M U npo
)XEHHOCTBIO 10 30 KM.

OcHoBHOe opyaeHeHHe KLIEHCKOro pyaHc
NOJIA NMPUHAMIEKHUT K CyNbPUIAHO-BKPANUIEHHOMY THI
a €ero pa3MeLUeHHe, YCJa0BUA POPMHUPOBAHHA U MacLI
Obl BCEUEJIO OMNpeaeftoTCs COBOKYMHOCTBIO ClEedy
IUX CTPYKTYPHO-BELLECTBEHHbIX (AKTOPOB: a) U
TENIbHBIM, HEONHOKPATHLIM M MHTEHCHUBHBLIM NpPOSAB)
HHEM MarMatHiMa, pa3idyarolUMCs MO COCTaBy, ¢¢
MaUHMOHHON, (auuaibHON (BYJKAHWUYECKOH, HHTPY3¥
HOH, NaHKOBOW M 1p.) U CepHaJIbHON MPHHAAIEHHOCT
0) ymepeHHbiMH (no PT-ycnoBuaMm) dauuamu per
HaJIbHOro MeTaMopdH3Ma, HHTEHCHUBHOW THIAPOTE
MaJIbHO-M€TAaCOMAaTHYECKOH U TEKTOHHUYECKOH mnepef
OOTKOH pyNOBMELUAIOIUHX NOpoa ¢ 00pa3oBaHUEM P
HOMacLUTaOHbIX 30H OOBEMHOro Karakiaza, Gpekuup
BaHMA M MHIOHHTH3AUMH U Pa3jIMYHLIX MO COCTaBY
MHHEpPaAJIbLHBIM [1apareHe3ucaM MEeTaCOMaTHUTOB C Li
POKUM MpOsABIEHUEM OHOTHTH3ALIMH, TYPMAIHHH3ALH
JIMCTBEHHUTH3ALHH, OKBAapuUEBAHUA W Cyabduan3aLl
pyaOBMELLIAIOLLHX MOPO.

beckBapueBblii  CynbPUAHO-BKpAIUIEHHBIA Ti
opyaeHeHHs B npeaenax KweHCKOro pyaonposBieHi
(puc.4) BKJIIOYAET YETbIPE KPYTOMAAAIOIIMX pPYIHb
Tea ¢ WHPOKUM pa3BUTHEM anopu3 Nno CUCTEME O
PAIOLINX TPELUMH, HATUYUEM MEPEXHMUMOB M pa3Hoar
MAKWTYOHBIX (0T 1-3 10 30 M) cmewenuit [6,12,22 ]

4134 4049 4051 4135 4137 4053
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Puc. 4. Cxema reo1oruueckoro crpoeHus (a
H reojlornyeckuii paspes (6) KweHckor

pyaonpoasiaenua (no [12}): 71-2- ocxonscka
Cepus, 86PXHAA NoOceUMa MUMCKOU CeUMbI: 8ePXHSA
monuwia (1), HuxHaa monwa (2); 3-0adxku pa3Hoe
cocmaea u @opmMayuoHHold npuHadnexHocmu,; 4
MuaMamums), aHamexmum-zpaHumsi, 5-6- paspble
Hble HapyweHun. 2naervie (5) u emopocmeneHHbK

(6). 7-3onomo-nnamunocodepxawue pydHsie mena
8- ckeaxuHb! u ux HOMepa

-
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[Tonesnvie uckonaemsle

4140 4051

4135

Puc. 5. Mop¢os0rus KOMN/IEKCHOr0 re0OXHMHYECKOro opeoJia no ckpaxunam 4051, 4135, 4137 u 4141 Kuwen-
CKOro pyaonposiBjieHHs: 7 — koHmyp obbekma ¢ nosbiweHHbIM (> 1 2/m) codepxaHuem 3o510ma; 2 — KoHmyp obbexkma ¢ 6ed-

HbIM COOepXaHuUeM 3o05oma, 3- ameuwjaroujue nopoosi

[Ipu 3HaunTensHOW (00n€e 6 KM) NMPOTAKEHHO-
CTH pyIHble Teja, B OOJIBLUMHCTBE CIIYYaeB BblIEIsAC-
MbI€ CUCTEMHBIM ONpOOOBAHUEM, MPEACTABJISIOT COOOH
CJIOXHBIE MO MOP(MOJIOrdHU U KpalHE M3MEHYHUBBLIE IO
mMoHocTH (o1 0,5 no 6,7 M) corjacHeie ¢ BMEUIAOLIIU-
MU [OpOoAaMu W AaWKOBBIM KOMIUIEKCOM JIEHTOOOpa3-
Hbl€ 3aJIEKH Pa3JIMYHbIX 10 COCTaBY U COAEPkKaHUIO Au
u OIII" (cM. T1abn.2) MUHEpATIM30BAHHLIX TEKTOHHYE-
CKHX OpeK4yuii, MUIOHUTOB U METACOMATHUTOB C THUIHY-
HBIMH OpEKYHEBO-METACOMATHYECKMMH TEKCTYypamu. B
LIEJIOM K€ MPH MEHAUWMXCA MOP()OJOrHueCKHX napa-
METpax PYAHBIX TeJl, KOTOPbIE NMPOCIEKEHBbI 10 MTYOH-
Hbl 600 M, coepaHue B HUX 30JI0Ta OCTAETCs CPaBHM-
TEJBHO BbIAEPKAHHBIM TIO MMAJAEHUIO MPH OTYETIWBOMU
TEHACHUMH YBEJIMYEHHUS KOHLEHTpaUWH MOJIE3HOrO
KOMIIOHEHTa B IOr0-3amaJHOM HanpasiieHHH (0T 4,3 1/T,
ckB. 4051 no 14,6 r/t, cks. 4141, puc 4 6). U3meHeHune
OOKOBBIX MOPOJ, BMELIAKOLUMX PYAHbIE TEa, BhIPAKEHO
00bIYHO €/1ab0 M MpPOSABISETCA B WX MEJIKO3EPHUCTOM
CJIOKEHHM W pasBUTUM MMUHEPATbLHOrO MnapareHe3uca
(poroBasi o6MaHKa, XJIOPUTHI, ALOUT, XKENE3UCThIE Kap-
OoHaTsl, ceH, pyTH], TYpMaJUH * KBapll), OTBEYalo-
[IEro cpeaHeTeMnepaTypHONW CTaAWM KHMCIIOTHOTO BbI-
LelaYMBaHus U coocaxaeHusa cyabduaos [12]. B pas-
pe3e psla CKBaXKUH HAJIOXKEHHAss MUHEpAIU3aLUa UMEET
cTpy#Hyaroe (MHOTOSpyCHOE) pacnpejesneHue 0e3 mpw-
3HAKOB MHWHEPAJIOTMYECKOH YMOPAAOYEHHOCTH, UTO
XapakTepHO NS MECTOPOXKAECHHUH C OOJBLIOH TMPOTH-
KEHHOCTBIO Ha MTyOHHY. '

O CII0O)KHOM CTPOEHHU PYAHBIX T€Jl, UX BEPOSAT-
HOM MHOTOSAPYCHOM = pa3MELUEHUH CBHMAECTEIILCTBYET
MOP(OJIOTUS MHOT03JIEMEHTHOTO FreOXMMHUYECKOro ope-
ona (puc.5), ycrtanosneHHoro Ha KieHckoMm pynomnpo-
aBiieHH pabotamu Poxxkosoit I'.D. u Acaxyinunoit D.5.
(I'TTI «Llenrpreonorusy», 1991).

[lo >TumM paHHBIM BEepXHSS YacTb pa3pesa Jo-
KEMOpHMICKUX BYJIKAHOTE€HHbIX 0Opa3oBaHHi XapakTe-
pU3yeTCs  KpyTOMagarllMMM  MHHEPAJIM30BAHHBIMH
TEKTOHUYECKUMHU OpeKYMsIMU W MWIOHWUTAMH, MOILI-
HOCTb KOTOpBLIX BHHU3 MO pa3pe3y 3aMEeTHO HapacTaeT M
Ha riyouHe Oosee 400 M oHM npuobpetaroT Gopmy
niaaweo0dpasHoit (JIMH3000pa3HOM, FHE3A0BOM) IM0JIOT0-
3a/lerarollen 31U C U3BUJIUCTBIMM OTPaHUYEHUAMH
(cM.puc.5). BeposTHee Bcero, 3ajexu TNPHYPOYEHBI K
CUCTEME TMOJIOrONAfALIUX MENKHX TPEUIMH, WIHPOKO
pa3BuThIX B npenenax KuIeHCKOro pyAaHOro mnojis u
BockpeceHOBCKO#M 30J10TOPYAHON 30HE B LIEJIOM U 0Opa-
3VIOLIUX AOCTAaTOYHO MOUIHYK) OCJIa0JIEHHYIO 30HbI
BBICOKOH NMPOHULIAEMOCTH.

O MHOroypoBHEBOM XapaKTepe pa3MeLIeHHS
OPYAEHEHUs CBHUAETEIbCTBYIOT TaKKE€ MHOIOYHCIIEH-
Hbl€ NaHHbIE Mo pacnpeneneHuo Au v Il B paspesax
CKBa)KWH, BCKpbIBAKOIUMX pa3jiIMyHble YaCcTH paspesa
BYJIKAHHTOB MOLIHOM (10 2000 M) BEPXHETHMCKOI CBH-
Tbl (CM.puc.2; Tadn. 3). BaXHO Takxke NOAYEPKHYTH,
YTO MPH NOCTATOYHO BBICOKMX KOHUEHTpauusax Au (10
14,6 r/T, B otaensHbIX npodax 20,2 r/T) pyabl KLIEHCKO-
ro THMa MO CPaBHEHWKD C TUMCKHUM XapaKTepH3YHOTCH
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Ta0nnua 3
Ne ni/m Ne ckB. HHTepBa KonunyectBo Pt Pd Au
(M) npoo npeaensl Ba- CpelHee
 pHaUHH
Kwenckoe pyoonpossaeHue
l. 4051 281,0-282,0 ] - - 4.3
2. 4135 393,1-395,4 2 - - 0,5-0,6 0,55
3. 396,8-403,5 9 - - 0,7-7,5 4,11
4, 405,2-406,6 l - - 1,0
5. 449,5-449.9 I - - 1,6
6. 4137 495,0-498,6 5 - - 0,5-6,4 3,1
7. 500,1-502,6 2 - - 0,5-1,2 0,85
8. 4141 243,7-248 4 d - - 0.4-1.8 0,88
9. 336,5-339.4 4 - - 0,39-1,62 1,03
0. 339,4-342,6 6 - - 0,5-14,6 5,1

1. 342,6-345,0 3 - - 0,33-3,31 1,41
12. 4147 380,3-385,6 6 - - 0,5-3,2 1,0
13. 4311 329,7-333,6 5 - - 0,32-1,83 0,82
14. 4043 233,0-233,1 | 0,13 - 0,011
15. 292,5-292,6 | 1,80 - 0,03
16. 373,5-373,6 l 0,68 - 0,02
17. 4302 594.9-596,0 | - - 0,71
18. 596,0-596,6 3 - - 0,2-1,0 1,1

Jlyeoackou nynkn MuHepanusayuu
19. 4325 329,6-330,6 | 0,05 0,05 0,035
20. 336,7-337,6 | 0,08 0,05 0,022
21, 338,3-338.,8 0,08 0,05 0,012
22, 356,0-359,0 l 0,20 0,02 0,034
23. 563.6-564,5 | 0,03 0,02 0,12
24. 565,0-565,6 | - - 2,3
235, 567.2-567,9 - - 0,15

[lanckou-1 nynkm munepanuzayuu
26. 4317 405,3-405.7 | - 0,40 0,15
27. 579.6-581,6 l 0.20 - -
28. 589,4-589.6 1 - 0,10 0,10
29. 659.6-661,2 | - - 0.29
30. 4319 502,5-502,7 | ] 0,08 0,04 0,002

Bepxne-bepe3ogckuu nynkn muHeparuzayuu

31. 4320 434,1-436.1 l 0,11 0,04 0,01
32. 4322 211,3-213,1 3 - - 0,1-2,9 1.4
33. 295,3-295,9 l - - 1,6
34, 4323 339.7-340.8 ] 0,06 0,05 0,003
335. 342,0-345,0 | 0,06 0,07 0,003

Pozoseykuu nynkm munepanuzayuu
36. 4306 245,5-246,0 1 0,046 - 0,37
37. 4309 471,2-472.9 6 - - 0,6-6,5 2.68
38. 4310 304,8-306,5 l 0.10 - 0,005
39. 4312 541,6-544.4 1 0,10 - 0,004

Mpumeyarue: KweHckoe pydonposienexue: 1,5-7,10,14 — muHepanu3osaHHble bpexk4yuu u MemacomMamumsl N0 MemasynKkaHu-
mawm: 2,4,17 — muHepanu3oeaHHslie opmocnaHusl; 3,11 — munoHumel; 8,12,13,15,16 - memaaHde3umodayume!, Mmemaba3arnbmel,
2ab6po-amepubonumsi, MemaarHoe3umobasasbmsl, ux bpekyuu, MunIoHUMe! U MemacoMamumel, 9 — ansbum-kapboHamHas 6pex-
qus: 18 — nopodbi NPuUKOHMaKmoeol 30HbI pa3nioma,; Jlyzoeckol nyHKkmM MuHepanu3layuu: 19-22 ~ cynbgudusupoeaHHbll Mema-
6aszanbm u memazabbpoduabas, 23-25 — MemaaHoe3um, 24 — MuIOHUM U b6pekqun no mukpoamgubonumy; NaHckol-1 nyHKM
muHepanu3sayuu: 26,29 — mukpoamgubonum c 6edHou cynbguoHol MuHepanusayueu, 27,28 — yanepoducmelid cnaxey; 30 —
memacomamum; BepxHe-Bepe3oeckuli nyHKkm MuHepanu3ayuu: 31 — 2abbpo-amepubonum, 32,33 - memacomamum no puoda-
yumy:; 34,35 — manbk-amgpubonoeas nopoda;, Pozoseykul nyHKkm MuHepanu3ayuu: 36 - memapuonum, 37,38 — memacomamu-
mb! N0 opmacnaHuam, Memaande3umam u memaarHde3umodayumy, 39 — memapuodayum,

HECKOJIbKO

cM.Tabn.3).
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MOHW)XCHHbBIMHA

cogepxxaHuamu  OIII
[3,4,13,21,16,17], npy 3TOM MaKCHMMaJbHbIE 3HAYCHHA

(0,68-1,80 r/T) oTMe4eHbl B PYAHBIX 30HaX, o0eHEH-
HbiX Au (ckB.4043, r.292.5-292.6 m 1 373,5-373,6 M;

3. MunepanbHblii cocTaB pya

-" - aneMeHm He onpedensncsa

CoctaB pya onpenensercs [12,22,21] npeobna-

farowuM pa3BuTHeM (5 — 10 06.%) nupura, NUppoTHHA,
XallbKOMHPHUTA, apCeHONMUpHUTa U Oosiee OorpaHHYEHHbBIM



TloaezHblie uckonaemvle

Tadbauua 4

Pe3y1bTaTbl MHKPO30OHI0OBOIr0 aHaau3a (Mac. %) pyaHbIX MHHEPAaJI0B 30J10TO-NJIATHHOHOCHOI 0
OPYACHEHHUS (KLIEHCKHWIA THIT)

Nel Au Ag | Pt | Te | Bi Fe NI Co (Mn|Cd| Cu| Zn | Pb S As Sb | Se |Cymma
| |78.113] 8,226 | - - - 10,443 - - - lo.o17] - A ] _ ] . 186.799
2 167.009(19.329( - 10,032] - [2346] - i - 10.058] - i ) ) ) T 188774
319462] 552 | - - - 1070 ] 027 | - N i ) i ] ) 10111
4195431429 | - | - - 0,21 - - - - 1008 - ] - - = 110001
519438 5,62 - - - - - - - - - - - - _ - 1100.00
619543 443 | - - - - - - - - - - - - - - 1100.00
710322] - 10,179/0,011]0,202[30,494] 0.064 | - - | -1 - 10,138[17.992[48.315]0.022]0.149]97.888
8| - (0,008 - [0,051(0,103]1.611]61.886] - - 10.26 10.002]0.046| 34.73 | - - 10.033]98.730
910.174| - - - - |46,664] 0,809 |0,092 - |- i - 151,711 - i - 199.45
0] - - . - - 158,397/ 0,147 |0.068 - |- . - 38,812/ 0,049 | - - 197.473
11 0,036] - [0.149] - | - 155,349/ 0.119 [0.115 A I A B T PTeY - 92937
12{ 0,072 - 0,091 - - 156,847| 0,118 {0,048 -] - - - 137,781 - - - 194.957
13 - - 10,05] - - |56,434| 0,083 {0,076 - |- - - 138,02 ]0.038] - - [94.701
14 - - i - - 128,48 - - - 132811335 - [3536] - - - 1100.00
15) - - - - - 129,56 - - - 133.43] - - | 3453 - - 10,03 197,55
16 - - - - - 130,59 0.01 {0,03 - 132,84/ 0.04 | - [3455| 003 | - - 198,09
71 - - - - - 130,06( - - - (33,77 - - 13529 0,13 | - 10.75(100.00
18 - - - - - 130,96] 0,08 | - - 133,49 - - 13477 - - 10,02 99.32
9| - - - - - 31,06 0,09 [0.10 - 133.60[ 0,02 - |[3496| 026 | - [0.21]99.30
20 - - - - - 130,74 - . - 13392{0,04| - (348 | 023 | - [0.18[100,00
21| - [ 0,06 | - - - 130,20 - - - 133,79 - - 13596 | - - - 1100,01
22{ - . - - - 11,69 - - - 162.11] - - 124,77 - - | 1.43 ]100,00
23| - - - - - 110,73 ] - - - 163.64] - - 12564 - - - 100,01
24| - - | - - - 110,37 - - - |164.21] - - 12542 - - | - 1100.00
25 - i - - - | 1,06 | - - - 175.06] - - 123,89 - - - 1100,01
26| - - - - - 1082 | - - - - 17753 - | - |2166] - - - 1100,01
27| - - - - - 302 - - 10.07]|0,48{ 0,11 |63,10] - [3322| - - - 1100,00
28| - - - - - 1 1,97 { 26,11 | 0,32 - |- - - 11395 - [56,04]0.82]99.21

MpumevaHue: 1-6 — 3010mo camopodHoe (1, 2 — ckg. 4327, an. 482,0 u 451,1 M, 3 — cke. 4135 an. 398,7 M; 4-6 — cks.
4141, 2n. 339,6 m; 341,5 M u 341,8 M); 7 — apceHonupum (cke. 4327 an. 482 M), 8 — munnepum (cks. 4326, an. 308, 3 M), 9 — nupum
(cke. 4326, an. 308,3 m); 10-13 — nuppomun (cks. 4327, en. 10-12 — 482 m, 13 — 451,1 m); 14-21 — xanexkonupum ( 14-18 — cks.
4135, en. 395,6 M; 397,2 M; 398,0 M, 398,6 M; 398,7 M, 19-21 —cks. 4141, en. 337,2 M u 341,8 M), 22-24 — bopHum (22 - cke. 4134,
2n. 236,0 M; 23-24 - cke. 4315, en. 262,8 m); 25-26 — xanbKo3uH (cke. 4315, an. 262,8 M), 27 — cgpanepum (cks. 4135, en. 395,6 m),

28 - ynbmaHHuUm (cke. 4135, an. 398,6 Mm).

pacnipocTpaHeHHeM OOpHWTA, Mapka3uTa, Cpanepura,
raJeHuTa, MOJMOACeHUTa, CaMOPOAHOI0 30/I0Ta U Ce-
pebpa, NMeHT/MAHOMUTA, YJIbMaHWTA, BUCMYTHUHA, MHILIE-
pHUTA, XaJIbKO3HUHA, a TAK)XE€ OKCUAOB (MJIbMEHUT, MarHe-
THT).

[Tupum npencTaBneH [ABYMA TeHEpalMsiMH W
BKJIIOYaeT HeCkoJbko MopdoTtunoB (romynsuui). PaH-
HAS ero reHepauus cnaraet pasHomepHsie (0,001-0,3
MM) KCeHOMOpQHbIE 3epHa CpeaAu HEPYAHBIX MHHEpa-
JIOB U CONEPXUT DPEIUKTbI MarHeTHMTa K HJIbMEHHTA.
Pexxe oTMeuYaeTcs TOHKas €ro Chillb B OKCHJAX XKeEJie3a.
[TupuT BTOpOI reHepalMu OTYETIHUBO BbIAENHAETCH 0O-
nee KpynHbiMu pasmepamu (0,03-0,4 mm, uxoraa no 0,6
MM U Oonee) u MHoroobpasueM ¢opMm BblI€NEHMA, B
TOM YHCJie: a) B BUAE X0poulo 06pa3oBaHHbIX KPHUCTAI-
0B (OKTa3ApHYECKOro MU MEHTaroH-A0A€Ka3ApHieCKOro
obnuKa), MHOrAa KaTakjla3upOBaHHBIX; 0) CkeneTo00-
pa3HbIX MAHOONACTHYECKHUX BBIIENEHHH, Pa3BHTBIX Cpe-

AW HEPYAHBIX MHHEPAJIOB.
XapakTepHoil 0COOEHHOCTBIO XHMHUYECKOTO CO-
CcTaBa MUPMUTA MO3AHEH reHepalHH SABNAETCA 3aMETHaA
oborauieHHocTb ero 3omotoM (mo 1740 r/t), a Takxke
HukeneM (0,809%), ko6ansToM (0,092%; Tabn.4).

[lonoOHO nNUPUTY nuppomux TNPUHAANEKHUT K
IBYM TreHepaudsM: a) paHHeH, cJaralolled Meskue
(0,001-0,002 MM) BbiaeneHUS B OKcHAaxX (MarHeTHT,
WIBMEHHUT) W MoponooOpasylouiMx MHUHepaiax; ©0)
no3aHer, oOpa3ylouied CpaBHUTENBLHO KpyriHble (10
0,2-0,4 MM) KpUCTa/Ibi U TUAUAUOMOpPQHBIE, KCEHO-
MOp@HbBIE, @ TAK)KE OKPYIJIbi€ BbIAEJIEHUA B aCCOLUMHAUHH
C XaJbKOMUPUTOM MU MHPHUTOM, KOTOpbi€ WHOTAA MpH-
CYTCTBYIOT B BHUJE MOHWKHJIMTOBBIX BKITFOUYEHH. Xapak-
TEPHOH 0COOEHHOCTBIO NMUPPOTHHA NMO3AHEH reHepauuu
aBiseTcs 0oboralleHHOCTh ero 30JiotToM (360-720 r/T) u
riatiHo#H (ot 50 mo 1490 r/T), NOCTOSAHHOE MPHUCYTCT-
sue Hukens (0,,083-0,147 mac.%), kobansta (0,068-
0,115 mac.%; cM.1abn.4).

Xanokonupum o6pa3yeT. a) TOHKOpPaAcCEAHHYIO
BKparuleHHOCTb B PYJOBMELUAIOLMX Mopoaax; 6) cpas-
HUTENBHO KkpynHble (10 0,2-0,3 MM) KCEHOMOpPQHBIE
unu 61U3KMe K U3OMETPUYHOH Popme 3epHa B accoLHa-
LMK C MUPUTOM W MUPPOTHHOM TO3AHHMX TreHEpalHM.
XuMHYecKHit cocTaB Xanbkonupurta OJIM30K K CTEXEO-
METPHYECKOMY C LIMPOKHM KOMIUJIEKCOM 3JIEMEHTOB-
nmpuMeceit (Ag, Ni, Co, As, Se, Zn), 4yacTb H3 KOTOPBIX
NPUCYTCTBYET B [MOBBILUEHHbIX KoauyecTBax (Zn 10
3,35 mac.%; Se 1o 0,75 mac.%; cM.Tabn.4).
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Tabnnua .
Coaepxkanue IIII" n Au B nuppoTHHe IloroxkeHckoro pyaonposiBj1€HHs
No cks. ConepxaHue, r/t
U rayouHa (M) Pt Pd Au
CkB.3054; 4300 M 4.6 <(.1 0.034
CkB.3054; 325,0 M 0,12 <0,1 0.028
CkB.3055; 320,0 M 0,60 0,27 0,01

XapakTepHOi 4epTOil KLIEHCKOro THUMa opyle-
HEHHUS SABJSETCA CpPAaBHUTENbHO BbBICOKAsT 4acToTa
BCTPEYAEMOCTH CcamMopoOoHoco 3onoma. B ydacTkax ¢
MOBBbILIEHHBIMH KOHLEHTpauusMu Au (ot 5,5 r/t 1o
14,6 r/1; ckB. 4135, rn. 398.,5 Mm; ckB.4141, rn. 341,5 M)
B aHuuingax yctaHoByieHO oT 11-30 no 56 3010THH
(pasamepom 0,01-0,1 MM, B earHWuHBIX cityyasax po 0,7
MM), NpPEACTABJECHHbIX YIJIMHEHHBIMU HEMPABUIILHBIMH
yelryikaMH, CKOTMJIEHUAMH KCEHOMOP(QHBIX 3€peH B
CpPacTaHWM C NMPPOTHHOM W MUPHUTOM, a TaK XK€ B BHUIE
aBTOHOMHbIX XOpOLIO O0Opa30BaHHBIX KpPHCTaJIOB B
HEPYHOM Macce M BKJIFOUEHUWH B NMUPUTE . 30JI0TO NPH-
HaJJIEXXHT K 4YUCJTY BbICOKOMPOOHbIX (>950); BMecTe C
TEM DAA BBITIOJIHEHHBIX B MOCJEAHHE rOAbl aHAJH3OB
nokasal B HEM BeChMa BLICOKHE COJep)XaHUs cepedpa
(Ag no 19,329 wmac.%; cm.taba.4). BaxHo mnoavepk-
HYTb, YTO B POro3eukoM MyHKTE MHHEPATHU3ALHH, 1€ B
PYAHOM MapareHe3nce NOCTOAHHO OTMEYAETCA apCeHO-
MUPUT, 30J10TO 00pasyeT MbIIEBUAHYIO BKPAIUIEHHOCTD
JIUWB B NUpUTE. BMecTe ¢ TeM, No pe3ysibTaTaM MHUKpPO-
30HI0BOTO aHak3a, apCEHOMUPHUT OTJIUYAETCS Haubo-
€€ BBICOKUMH (MO CpaBHEHUIO C APYTHMH pPYIOHbIMH
MHHEpAIaMH KILEHCKOTO THMA OpPYAECHEHWSA) KOHLIEH-
tpaunsamMu Au (3220 r/1), Pt (1790 /1), B1 (2020 r/1),
Pb (1380 r/t), a Takke OpyrMMy, XapakTepHbIMHU 1A
JTOro TUMa opydeHeHus syeMeHTaMu-npuMecaMu (Te,
Bi, Ni, Sb, Se; cM.Tab6n.4).

CnopaaMyeCkd  BCTPEHAOLWIMMHUCA  pYIAHBIMH
MHHEpajlaMKM KLWEHCKOro THna 30JI0TO-MIAaTHHOCO-
JepaluuX pya ABJAIOTCH: a) canepum C NPHUMECIMH
Cd, Mn u Fe, meakune (mo 0,05 MM) kceHOMOp(HbIE
3epHa KOTOPOro COAEPXAaT TOHKYHK «ChIIb» XaJIbKOIMH-
puta; 0) Mapkazum, 3aMelAOLLHN NMUPUT U NMUPPOTHH,
a TAK)KE XQIbKO3UH W CEJIEHCoAepXaluuii bopHum, pas-
BUBAIOILMECS [0 XaJIbKONUPHTY, B) yrbmanum, 0olee
WKHPOKO pa3BHUThIH B pydax TUMckoro TtHma [21,22,
4,15,17]; r) enMHUUHbBIE 3epHA camopooHozo ocmus [12]
MU ApPYrMX, KpahHe peAKO BCTpEYarwlMXcsd MHHEPAJIOB
(MONTHO IEHHUT, raNeHUT, BUCMYTHH).

Maevemum npenctaBieH NByMs MOP(QOTE€HETH-
yeCKMMH THMaMH. PaHHHe ero BblaeneHHA 0OpasyloT
TOHKOJHCIIEPCHBIE U OoJiee KpynHble KCEHOMOpP(PHbIE
3¢pHAa M WX arperaTrHbie CKOIUJIEHUA B acCOUHAUHH C
onoTuTOM, HHOraa kapboHaraMu. [lo3aHAA reHepauus
MarHeTUTa pa3BMBACTCA MO TpPELUHHAM COBMECTHO C
kapOoHaTaMH M CyiabpuUIaMH, OTUYETIHMBO 3aMelUANACh
nocieaHUMuU. MnbMeHHT pa3HooOpa3Hoit Mopdosiornu
(kceHoMOp(dHbIE, PEJIMKTOBBIE 3€pPHA, HWrojibvaThie H

B npeaenax KiueHnckoro pyaonpossieHus B kepHe ckB.4141
(rn.211,4-212,3 M) B 2/110BHAJILHOM KOPE BbIBETPUBAHHA, 3a-
nerarollei Ha amprboauTax, B npolecce MOKUCKOBLIX paboT
BbISIBJICHO pPacChbilHOE 30;10TO (> 1 r/m’).
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TabnuTyaThie KPUCTAIbl, HEPEAKO IBOMHHKOBOIY
CTPOEHHS) 3aMELLUEH PYTHJIOM H JIEHKOKCEHOM.

C  KIIEHCKMM  THIIOM  30JIOTO-MJIAaTHHOCO
Jep>Kallero opyaeHEeHUs 3HAYMUTENbHbIE YePThl CXOACT
Ba OOHapyxXHBaeT psAd pYIAONPOABIECHUH, NMPOCTPAHCT
BEHHO W MEHETHYECKHU CBA3AHHBIX C BYJIKAHHUTAMH (M0
KPOBBI, KJIaCTOJIaBbl, 3pYNTUBHbIE OpEKYUH, TYQbI, Ty
(GOKOHIJIOMEpaThl OCHOBHOI0 COCTaBa, MHOrAa aHae3u
Tbl ¥ OPTOCNaHLbI, 00pa3oBaHHbIE MO 3THM NOpOIaM
HUXHeR NOACBUTHI THMCKO# ¢BUTHI [10,19]. K ux uuncny
oTHOCATCA [loroxeHckoe M POroBckoe 3070TO-riatu
HOMETaJl/IbHblE PYAOINPOABIEHUSA, PaCNOJIOXKEHHbBIE |
LIeHTpaJIbHO# 4acTH TuM-AcTpeOOBCKOMH CTPYKTYPbI.

llocoocenckoe-2 pyoonposigieHue NOKaTU30BaH(
B MeTala3uTax, 3aJleralolluxX cpead Yriepoaocoaep:
XaLIUX CJIaHLUEB TUMCKOMH CBUTHI (CM.pHUcC.1). B oTaHuMe
OT [PEUMYLIECTBEHHO [MPUTOBOH MHHEPAIU3ALMH
pacrnpoCTPaHEHHON B YIJIEpOAUCTBIX MOpodax, B MeETa:
6asanbTax npeobdsagaet nUppoTHUH (10 25-30 06.%). Ot
obpa3syeT BKpaljIeHHOCTh, FHe34000pa3Hble BbIACIEHHS,
MPOXHWJIKU KaK Cpedu BYJKAHMTOB, TaK MU B 30HE HX
KOHTAaKTa CO CJlaHuaMH. MOLHOCTL MHHEPAIU3OBAH-
HbIX y4acTKOB BapbHpyeT oT 10-15 cm 10 4-5 M (ckB.
3055, 3068). KpoMe nuppoTHHa Cpeau OpYIEHEbIX
MHTEPBAJIOB OTMEYAKOTCA B HEOOJbLIOM KOJHYECTBE
[MUPUT, XaJIbKOMUPUT, ChANEPUT, MEHTAAHAWT, MarHe-
THT, WIbMEHHT, JIEHKOKCEH.

[TuppoTuH AByX reHepauui. bonee paHHuit pas-
BUT CpPEAX HEPYAHOM MacChbl H MpeACTaBJieH TOHKO3ep-
HUCTBIMH arperataMmd U OTAE/IbHbIMH MEJIKHMH 3€pHa-
My pa3MmepoMm ot 0,01 mo 0,08 mMm. IluppoTtnH BTOpOH
reHepaluy ciaraet MpOoXKHUIKH, arperatbl HernpaBHib-
HOH GOpMBI H OTHAEIBHBLIE MOJUIOHAIbHbIE 3epHa C
[VIAMHEBUAHBIMH BPOCTKAMH MEHTIAHAHTA. XaIbKOMH-
pUT OObLIYHO 00pa3yeT BPOCTKM B NMUPPOTHHE BTOPOI
reHepauuu, odbpacraer ero 3epHa no nepudepHH TOH-
KHMH KaeMKaMH HIIM Pa3BUBAETCSA MO MHUKPOTpELHHAM
B BHUE TOHYAHIIMX MPOXHIKOB, MEpeceKkarollnx NHp-
POTHHOBbLIE BblIENEHHA. B accoumaunu ¢ XanbKOMUpPH-
TOM BCTpPEYaeTCA pelkas BKpamjaeHHOCTb chanepuTa. B
EAUHUYHBIX CIYy4YasX OTMEYAIOTCHA pelKHe TOHYalwue
BbIACNEHUA MuUlepuTa M KybaHuta (ckB. 3055, ru.
464,6; 468,1; 470,9 M). OObI4HO OHM HaxOAATCA B Cpa-
CTaHHH C MUPPOTHHOM H XAILKOMUPHTOM.

[Io naHHBIM XMMHYECKHUX aHaIU30B Npod ycTa-
HOBJIEHbI (Mac.%): uuHK ( 1o 0,15%), mean (ot 0,03 g0
0,08%), nukenn (00 0,14%), kobanst (10 0,01%), cepa
(a0 10,9%). 301070 OTMEYEHO B €AUHHUYHBLIX Npobax B
konnyectse o1 0,1 10 4,0 r/T. B MoHOpakuusx nuppo-
THHA HEHTPOHHO-aKTUBALLHOHHBIM AHAIW3OM YCTaHOB-
NEHbI 30J1I0TO U I1aTHHOUABI (Tabn.5).




[Toae3znwvie uckonaemeole

Tadanua 6
Pacnpenenenne 3T u Au B nopoaax Poroeckoro PyaonposiB/ieHHSA
No Coaepxxanue, Mr/T
ckB. | [ n1ybuHa (M) XapaKTepuCTHKa MaTepHasia NpoosI Au Pt Pd Rh Cvyiva
NIaTH-
HOH.IOB
3077 | 283,3;227,2; | LleMeHT co cnenamu ckapHHpOBaHMs W BKpanienio- | 140 | 22 47 6 75
248.0 CTbIO CYJIb(h)HI0B
283.3: 227,2; | OOGn10MOYHbII MaTepHan 35 10 12 - 29
248,0
3078 | 219.1.202,3; | LlemcHT rpaHaT-anuaoT-kapboHaTHOrO cocTasa 22 14 10 2 26
226,7; 227,1
273.0; 281,5; | LleMeHT rpaHat-anuaot-kapboHaTHOro cocTasa 63 35 37 5 77
299,5; 305,5 | OOnomMO4HbIA MaTepuan: MPeUMYILECCTBEHHO
219.1: 202,3; | MCTaBYJNKAHUTbI OCHOBHOIO COCTaBAa 28 170 320 150 620
226.7; 227,1 170 100 160 26 280

lNpumevaHue: CocmaeneHa no mamepuanam MT1 «Kypckeeonoaus»

Pozosckoe pydonposiénenite BHIABIAEHO B HAYane
70-x romoB cpenM BYJIKAHOMHUKTOBBIX OOJOMOYHbBIX
Mopoa, TECHO MPOCTPAHCTBEHHO M TE€HETHYECKH CBS-
3aHHbIX C TUMCKUMH BYJIKAHUTaMHU. DTH NOpPoOAabl Cia-
raloT OKpYIIYr0, OJIM3KVI0O K JJIHMNCOBHAHOH (opme
CTPYKTYpPY (BYNKaAHOCTPYKTYpPY OUaMeTpoM 10 | KM),
KOTOpas XapakKTepu3yeTcsi TMOJIOXKUTEIbHBIMU [paBH-
MArHUTHBIMHU (10 HECKOJBKHX MIJ1) U MarHUTHbIMHU
aHoMasuamMi (2000-3000 ramm).

OOJIOMKH, Ha 0OJIKO KOTOpbIX npuxoautcs 70-80
% o00beMa, MMEIOT Yallue OBANIbHYI0, YJIMHEHHYI M
pexe YrjoBaTyiro (OpMYy H XapakTEpHU3YIHOTCA 3HAYH-
T€JbHbIMU BapHaLUUAMU pa3MepoB, nocturas 25-30 cM ¢
6onee B nonepeyHuke. [IpeactaBneHsl OHH OpPTOCI]IAH-
UaMH - OMOTHT-aIbOUT-AKTMHOIUTOBOIO M XJIOPUT-
3MUAOT-aKTUHOJIUTOBOrO COCTaBa, OMOTUT-KBAPLEBLIMH
ClaHUaMH, - J3MUAO03MTaMH,  KBApUWUTAMH, 3MHUAOT-
[MUPOKCEHOBBLIMU MOPOAAMHU, MPaMOpPAMH, XKEJIE3UCTbI-
MU KBapUMTAMM U XUJIbHBIM KBapueM. Kpome Toro,
YCTAHOBJIEHbI O0JIOMKM MeTaba3ajlbTOB M, B MEHbLUIEH
MEpE, METAaHIe3UTOB U METarjarHonopPUpUToB.

B npomexyTkax MeXay KpyNHbLIMH 0GJOMKaMH
pacriojiaratotcs 6onee menakue (TOro e cocraba), cue-
MEHTUpPOBaHHbIE HALEJIO NEPEKPHUCTATU3OBAHHOH HeE-
OAHOPOAHOW MAacCOM, COCTOsSLIEHA U3 AKTUHOJIMTA, XJIO-
puTa, anbbuta, 6MoTHTA, KapboHaTa, KBapua, 3MHI0Ta H
MarHeTHta. CpenM LEMEHTa HepeaKo OTMeYaroTcs 00-
JIOMKH KPUCTAJIOB aJiIbOMTHU3UPOBAHHOIO MjarHokinasa
H KkBapua. MarHeTMT ¥ THTAHOMarHeTHT CjlaraloT OTO-
POUKH MO nepudepHH OTaENAbHbIX 00JOMKOB MeTaba-
3a1bTOB M aM($pubOJHUTOB, a Takke 00pa3yroT MeJIKYHo
BKPAarji€eHHOCTh B LEMEHTE. B KosM4yecTBEHHOM OTHO-
LIEHWH UeMeHT coctaBiuseT 15-20% ot Bcero oObeMa
noponnl. PopMa Meakux 0OJIOMKOB B LIEMEHTE HeEnpa-
BU/IbHAdA, OCTPOYrojibHas, 1Mo CTPYKType HanoMHHato-
l11as NEeruioBbIY MaTepHall.

dopMa 3ajeraHmus, COCTaB, XapaKTep CTpOEHHA,
HEOTCOPTUPOBAHHOCTb MaTepHala, OTCYTCTBHE CJIOH-
CTOCTH, YrjioBaTble O4YepTaHHA 00JIOMKOB M MPHCYTCT-
BUE CpeadM HHMX nopold ¢yHAaAMEHTa NOATBEpPKIAIOT
BYJIKAHO-IKCTPY3HUBHbIN TreHE3UC ITUX O0Opa3oBaHHH.
BynkaHoMukTOoBBlE 00JIOMOYHbIE MOPOAbI BbIMOJHAIOT

e

¢ :
M3BecTHO kak KyCLCKHHCKHA MyHKT MHHEPAIH3aLIHH.

OPYNTHBHLIE anmnapaThl U TPYOKH B3pbIBa, KOTOPbLIE, MO-
BUAUMOMY, SBJIJIHCH TMOABOASLUMMHU KaHalaMH JUid
MarmaTtuyeckux macc. I[locneaHne wnuv U3mMHBaIMCh Ha
MOBEPXHOCTb, WJIH NPOHWKAIX B TONLIM OCKOIbCKOWH
CepHH, 00pa3ys corjlacHble CUIN006pa3Hble 3amexH.
BynkaHH4yeckue annapaTtbl KOHTPOJIMPYIOTCA NPOJ0Jb-
HbIMH TJTyOUHHBIMU pa3fioMaMH, JTOKAIU3YICh B MECTax
WX MEPECEUYEHHS C NONepPeYHbIMH.

B npenenax PoroBckoro mnposiBNEHHS 3010TO-
MJIATUHOMETANILHOW MUWHEpainu3alUMKi YCTAaHOBJIEHb! B
paae ckBaxuH (3060, 3077, 3078), BCKpbIBalOLIHX
SpynTuBHble Opekuuu. B uemeHTe M obroMkax Opek-
YU, HECyWIMX Cliedbl CKapHUPOBAHHUS, OTMEYaeTCs
O4eHb TOHKasd BKPAlUIEHHOCTb PYAHbIX MHHEPATIOB.
Cpean HHX YCTAHOBJIEHbI: MArHeTHT, THTAHOMATHETHT,
PYTHJI, IEHKOKCEH, LMPKOH, MUPHUT, MMPPOTHH, apceHO-
MUPUT, XAIbKOMUPUT, OOPHUT, AMITEHHUT, KOBEJUIUH,
KYNPHUT, KHHOBaph, camMopolHas Medb. XapaKTepHOil
0COOEHHOCTBIO PYHOTNPOSBIICHHS SABJAETCA MOCTOAHHOE
NMPUCYTCTBUE B [MOpOAaX 30J10Ta W T[JIaTHHOMUAOB
(Tab1.6) M KpailHEe HEpaBHOMEPHOE WX pacnpelesieHUe.
PesynbTtaTthl NMpPOOHPHO-CMEKTPATIbBHOTO aHalM3a CeMH
HaBeCOK OT oAHOH npoOswl (ckB. 3078, ria. 299,5 M) no-
KasaJiM: a) B OJHOH M3 HABECOK CyMMa IUJI3THHOMIOB
coctaBuya 620 mr/t (Pt — 170, Pd — 320, Rh — 130) u
30J10Ta — 28 Mr/T; 6) B Tpex MOCAEOYIOIUMX HaBeCKax
MJIATHHOUAOB cOoAEPXHUTCA B KojimdecTBe OT 108 mo 387
MI/T, 30710Ta — OT 38 00 98 Mr/T; B) B OCTAaBLUMXCS TpeEX
— nnatuHouaoB oT 20 no 68 Mr/T, 30n0ta — 35-50 mr/T.

B 3pynTUBHBIX OpekuHsX, BCKPBITbIX CKBaKHHa-
MU 3072 u 3075 (B 8 kM ceepo-BocToUYHee c.[loroxee)
B npeaenax BOCKpeceHOBCKOW reOXMMHUYECKOH aHOMa-
NMM, B ABYX WTYQHbIX npobax (ckB.3075, rn.273,0 u
279,0 M) no naHHBLIM NPOOMPHOro aHajM3a YCTaHOBJE-
HO 30JI0TO B KOJIMYEeCTBE coOTBeTCTBEHHO 2,7 ¥ 0,67 r/T.
B npoTtonouke U3 kepHa ckBaxuH 3072 ycTaHOBJIEHO
cB0OOAHOE 30/10TO C pasMepaMHd 3-X 30JIOTHH OT
0,05x0,05 no 0,05x0,1 MM, a 6a3aibHbIX (MOPCOBCKHX)
neckax, HErnoCpeacTBEHHO 3ajlerarollnx Ha KpHUCTaIM-
yeCKMX noponax ¢pyHaameHrta, Oblia oOHapyxeHa TOH-
yajiuas nnacTuHka niatuHbl pasMepom 0,15x0,15 MM

[12].
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4. I paHHYHbIe NPH3HAKH KLIEHCKOI0 THIIA 30J10TO-
MNJIaTHHOHAHOI0 OPYA€HEHHUT H MHPOBbIE AHAJIONH

Takum 00pa3oM, B KayeCTBE THIOBbIX CTPYK-
TYPHO-BEILECTBEHHbIX, PYAHO-QPOPMALIMOHHBIX U [€O-
NIOTO-TEHETUYECKHUX T[PAaHUYHBIX [MPHU3HAKOB 30JI0TO-
JIAaTHHOCOAEPXKALLEro OpPYAEHEHUA KLIEHCKOro THIA
BLICTYMAIOT. a) OTYETJIMUBAS NMPUYPOUYEHHOCTb PYAONpPO-
BJIEHUA K cybcornacHod ¢ oOwMM niaHoM THM-
AcTpeOOBCKON CTPYKTYPO# JTUHEHHOM 30HE pacCiaHLo-
BaHHbIX, KaTaKJ1a3upOBaAHHbIX, MUJIOHUTU3UPOBAHHbIX M
B pa3sHON Mepe CYJibPUIU3ZNPOBAHHBIX, aM(PUOOIU3NPO-
BaHHbIX, OMOTUTU3IUPOBAHHBLIX, TYPMAJIMHU3IUPOBAHHbBIX
MPEUMYLLIECTBEHHO OCHOBHBIX M YJIbTPAOCHOBHbBIX HOP-
MaJIbHOW U MNOBBILIEHHOH LLEJIOYHOCTH BYJIKAHHUTOB, UX
OpTOCiaHLeB; 0) BbICOKas CTENEHb HACHILIEHHOCTH DYy-
JOHOCHOM 30HbI JaWKaMH pa3jIMuHOro BO3pacTa, COCTa-
Ba H POpPMALIMOHHO-TEHETHYECKOH MPUEALNEKHOCTH; B)
CJIOXKHOE€ COYE€TAaHHE PEIUKTOBbIX U MHOTOYMCIIEHHbIX
HaJIOXKEHHBIX MHWHEpPabHbIX [apareHe3UCoB pyaOBMeE-
[AIOUUX MOpPOA, OTPaXalrlKWX MHOrO3TAaNMHOCThL U MO-
MUPaUNaTbHOCTh METAMOPPUUECKUX H THAPOTEPMaAllb-
HO-METAaCOMAaTHYECKUX MPOLECCOB (OPMHPOBAHHUA 30-
NOTO-TNAaTHHOCOAEpXKalleil pynooOpa3yroluein cucre-
MbI; ) OTYETJMBAss MNPOCTPAHCTBEHHO-MEHETUYECKAS
CBAI3b 30JI0TO-IUIATHHOCOAEPXKAWMX PYyd C 30HAMH MO-
BbILLEHHON CYJbPUAHOK MHUHEpaATIU3aLUUU, OMNpenessto-
1A MNPUHALIEKHOCTb OPYAECHEHUS K CYJibQUIHO-
BKpAaIJIEHHOMY THIIy C BEAYUIEH POJIbIO MUPHUTOBOCO,
MUPUT-MUPPOTUHOBOIO MU [MHUPHUT-APCEHOMUPHUTOBOIO
MHHEPAJIbHBIX MMapareHe3ucoB NpPH KpanHe OrpaHUyYyeH-
HOM TMPOSAABJEHHH IKHUJIBHOTO CYJAbOHAHO (MMUPHT)-
KBapLEBOro THMA.

[lo MHHepanbHOMY COCTaBy (MUPUT, MUPPOTHH,
rpaguTt, pexe XalbKONMUPHUT, apCEHONHUPUT, MEHTNaH-
OWT, MArHeTUT, FeMaTHUT, WIbMEHHUT, TaleHuT, chae-
PHT, CaMOpPOAHOE 30JI0TO, OCMUCTLIA MPUAHWA U Op.) U
pacnpeaeneHnto manbix deMeHToB (Ni, Co, Cr, P, Ti,
As, Sb, Bi, Sn, Ba ¥ ap.) cyab@uaHO-BKparjieHHas MH-
Hepaiu3aluus OOHapYy)KMBAET 3HAYHUTEJIbHbIE YEPThI
CXOACTBa C 30JI0TO-IUIaTUHOMETA/UIbBHBIMH pyldaMHU B
YIrJI€POAUCTBIX CJIaHUAX TUMCKOW CBUTBI, MOJ4YEepKHUBas
TeEM CaMbIM HUX NMPHHAMLIEKHOCTb K €AHHON AJIUTENIbHO
pa3BuBatolleiics  (MONUXPOHHON) pyaoobpasyrouieri
CUCTEME, MOJUIE€HHOM 10 NpUpOAE MNPOAYUHUPYEMBIX
WCTOYHHUKOB PYIAHOro BELIECTBA W Yyrjepoaa, QU3HKO-
XUMHUUYECKHM TMapaMeTpaM MHHepanoobpalymollei cpe-
Ibl U YCJIOBHSM KOHLEHTPUPOBAHHUA pyAo0Opa3yrolIux
3JIEMEHTOB.

[To reonoro-cTpyKTypHOMY MOJIOXKEHHIO, Xapak-
Tepy pYAOBMELWAOIIWX MOpPOHd, YCJIOBHAM JIOKaJIH3a-
MM, COCTaBY MHUHEpabHbLIX accoudauud OeckBapue-
BLI CYJIb(PUIHO-BKpAIUIEHHbIA 30J0TO-MJIaTHHOUAHBIH
KWEHCKUI THN opylneHeHHs Tum-5cTpeboBCKOH CTPYK-
rypsl KMA 00HapyXHBaeT 3HAUHMTENbHYH aAHANOTHIO
(Tab6n1.7) ¢ TAKUMHU HM3BECTHBIMH KPYMHbBIMH MECTOPOX-
nenusMu, kax Kanrypau (Asctpanus), I'eiita (TaH3a-
HUs), a Tak xe Bennepep (KOxHas Poae3us) v aApyrue
[2,7,6.12,23,24,26 u 0p.].

KBaplieBO-XWIbHbIA MOATHN Ha KLIEHCKOM 30-
NOTO-MJaTUHOCOAEPXKALLEM PYAHOM [OJi€ MPEeACTABJICH
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eAHMHHYHBIMH TYpPMaIMH-aJILOUT (MHOraa OpTOKIa3)-
KBAapLUEBLIMHK XHIaMH HeOonblion (a0 0,4 M) MOLIHO-
CTH H npoTsHkeHHOCTH (okono 800 M) ¢ conepxaHHem
30j10Ta 1,6 /T (CkB.4135). [lo ycloBHUsAM nokanu3aLmu
H COCTaBy OINpPEAETARINX HX OOJIHK MHHEPANLHOIo
napareHe3uca (kBapu, TYPMa&1MH, alnbOHMT, OJUrokKnas,
MUPHUT, 30JI0TO) KBAPLEBO-)KWIbLHOE OpPYIAEHEHHUE OOHa-

PY>XMBA€eT CYLUECTBEHHbIE YEPThl CXOACTBA C MApPOTEp-
Ma/ibHO-MMHEBMATOJIUTOBbLIM (METaCOMAaTHYECKHM) 30J10-
TopyAHbIM MecTopoxxaeHueM OuHnoHok (Kanana; [2,7,
23,12,9]).

Pabomer @wvinonHenvl npu ¢unancosol noo-
oepacke QLT "Hunmeepayus”, cpanm Ne H-0865.
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[lonesuble uckonaemele

Taoauna 7

['eonnornyeckue, CTpyKTyYpHO-BeLLIECTBEHHBIE H PYAHO-(POPMALIHOHHBbIE MPU3HAKH CXOACTBA KLIEHCKOro THIIA
30J10TO-MJIATHHOMETAIBHOIO OPYAE€HEHHSsI C H3BECTHBIMH 3010 TOPYAHBIMH MECTOPOXKIEHHAMH MIIpa
OeckBapueBoro cyJab(PHAHO-BKPANJICHHOrO THNA

[ eonoruuyeckmne
YCJOBHUS JIOKa-
NU3ALHUH M-HHUH,
PYAHO-
¢opMaUHOHHBIE
apamcTphbl

KweHckoe pyaHoe none

MeCTopoXUEHUS 3apyOeXHBIX CTpaH
- T

Kaarypau

N

I eriTa

TekToHUYECKHE

[IpoTep030HCKHUIt BHYTPHKOHTHHEH-
TanbHbIA pUPT. [IpoTaxkeHHBbIE NONrO-
)KUBYLLHE Pa3OMbl, 30HbI TPEUIHHOBA-
TOCTH, CYOCOI1aCHbIE Ppa3phiBbl, CNOX-
HOCK1a14aTOC KPYyTOE 3aeraHue BMe-
AKOLMX NOPOI; 30HbI 00BEMHOTO
KaTakJja3a.

JlokeMOpUHCKHH 3€1EHOKAMEHHBIH
nosic. Haiinuune npotsxeHHbIX cybco-
rJIaCHLIX pa3jOMOB, 30H pacCaHIleBa-
HHUA, HAIMYHUE KPYThIX H30KJIMHAIBHbBIX
CKIaJA0K, OCJIOMHEHHBIX COMNTaCcHLIMH
pa3pbiBaMH.

JIOkeMOpPHUHCKHE Y3KHUE CHUHK-
JINHAJIbHbIE MPOTrUObl, TPOTH,
rpabeHCUHKNUHANH APEBHHX
CKJanyaTthiX o01acTei, 30HbI
ApoOJieHUs, OpeKYHpOBaAHHS.

[ paHOANOPHUTHI, TPaHUTBI, JaKH rado-
PO, AMOPHUTOB, enb3nT-nopGHUpos,

CHJIbl JONIEPUTOB, MHOTFOYUCJIEHHBIE
NaiK1 pa3HOOOpa3HOro COCTaBa.

[1harnorpannTel, q1aikH pas-
HOOOpa3HoOro cocrasa.

Marmatuyeckue
PHOJINTOB, TPAHOCHEHUT-NIOP(HPOB,
UOJALMTOB, namnpoq)_gpoa.
MeTta3dp¢dy3uBbl OCHOBHOTO, yabeTpaoc- |[lokpoBbl OCHOBHBIX MeTad(p(dy3uBoB, |3encHOKAMEHHbBIE MOPObI C
Buewatomue | OPHOTO COCTaBa, MarHETUTCOAEpXa-  [pexe rpadQ)MToOBbLIE ClNAKLbI, CEPNEHTH- (npocnosaMu am¢ubon-
nopos LLIME CNAHLbl, PHOJIUTHI, JAUUTBI U UX  {HHTBHI, MCTaTy(pOFGHHbIC [MOPOJbI. MArHETUTOBLIX CJAaHLIEB H
Ty(bl, MPOCIIOH MAIOPYAHbIX >KEJIE3U- XKEJIE3UCTBIX KBAPLIUTOB.
CThIX KBApIIMTOB, YEPHBIX CIAHLEB.
3e1eH0-ClIaHLEBAs U IMHUI0T- nuaor-ampubonosas dpaums 3eneHo-cnaHueBas u 3M1aoT-
Mertamoppusm |~

aMQu6onuTOBaﬂ (paumu

am(ubosuToBas (hauum.

Mopg¢onorus
PYAHBIX TEJ,
HX MapaMeTpbl

MuHepanuM3oBaHHbIC 30Hb! ApOo0aeHHS,
MUJIOHHTH3aLMH, PUPA3TOMHOTO Me-
TAacoMaTo3a NpoTHKEHHOCTHLIO 10 30
kM. MOIHOCTL NeHTOO0pa3HbIX Npe-
PLIBUCTBIX KpyTOnagarowux (60-75°)
pyaHbix ten 0,5-6,1 M.

Psa pyaHBIX T€n B BUAEC HENPEPLIBHO
CMEHSAIOLLMXCS JIEHTOOOpa3HbIX (MOLI-
HOCTbIO 0,6-1,0 M 10 24 M) C Cyilb-
(p)UaAHOM BKPANIEHHOCTLIO 3aJICKCH,
NPUYPOUEHHBIX K KpYTOMNaaatoL UM
(75-80°) 30Ham apobneHus cbpoca
onnex-Maitn.

PynHoe nosne BKAIOYaAET WECTD
KpyTonaaarowHx (55-75°)
PYAHBIX T€A MOLIHOCTBIO ().6-
0.8 M 1 pOTsXEHHOCTHIO 14
KM. IPHYPOUYCHHbIX K 30HaM
ApoOicHHUA ¥ OpPEKYUPOBAHUS.

dopmauHoHHas
rpynmna

30HbI CY/b(PUIHON BKParJCHHOCTH,
pPEUKO KBApLEBO->KUIILHBIHA THII.

30HbI CyNb()HAHON BKPAMNIECHHOCTH C
PE€3KO NOAYUHCHHBLIM Pa3BUTHEM KBap-
LIEBO-)XXHJIbHOIO THUMA.

30HbI CYJAb(PHUAHONA BKparlileH-
HOCTH.

MuHepanbHbie

[lpuTOBbLIA, MUPHUT-NUPPOTHHOBLIM, -

[ 1MpUTOBBIH, NUPHUT-TENTYPUAHBIN.

[TupuTOBBLIA, NUPHUT-

THINbI [MUPHT-APCCHONMUPHTOBBIH. NMUPPOTHHOBBIH.
[TupUT, MUPPOTHH, APCEHONMUPHUT, Xalb- |[ITMpHUT, TeAnypHabl, XaJIbKOTHPHT, [TupyT, IUPPOTHUH, apCEHOINHU-
MuHepanbHas |KOMUPUT, 3010TO, cepebdpo, chanepur, |canepur, raneHUT, NUPaAprepur, PHUT, 30J10TO.

accouMalus pyn
U OKOJIOPYAHBIX

BUCMYTHH, TJICHUT, YJIbMAHWUT U Ap.
JXunvHbie: kapOOHaThl, OUOTHT, KBapll, |

3HapruT. JXu/bHbIE: KBapL, anbOMT,
kapOoHaTLl, OMOTUT, JAIOOPHT, XJTO-

XunsHeie: anbOUT, KBapL,
CEPHULIUT, XJIOPHUTHI.

[opoa ceH, TypMaluH, NONEBLIE LINATHI, DHT.
aJIbOMT, pYTHI, OHOTHT.
Au ot 3,2 no 20,6 r/1, cpeanee comep- |Au ot 5-10 mo 13,2 r/t. [IpobHocts  |Au — 11-14 r/T; Ha r1y6GOKHX
Coaepxanue

O (Mr/T)
Au (r/t), npob-
HOCTb Au, ¢op-
Mbl BbLAC/ICHHS

xaHue no KueHckoMy pyanonposiBne-
Huto — 4,84 r/t. [Ipobuocte 850-980;
OTACJIbHBIC 3€pHA U BKJIIOYEHMUS B MH-
pute; conepxanue DI ot 100 1o 1800

850-950; oTaenbHblEe 3€pHA U BKIIOYE-
HUA B NUpUTE, Teanypuaax. CeeacHUs
o coaep>xxauuu DI orcyrcTBytoT.

MT/T.

ropusontax — 6,4 r/t. O1-
NENbHbIC 3€pHA U BK/IHOYECHUA
B MUpMUTE. 3anacsl 30710Ta
6osee 1000 1. CBenenus 0d

III” oTCYTCTBYIOT.
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[MEPBOE PYJIOIIPOSBJIEHUE CAMOPO/JHOHN MEJIA, CBSI3AHHOE C
BEPXHEJAEBOHCKHUM BA3AJIBTOUJAHBIM BYJKAHU3MOM
IOT'0O-BOCTOKA BOPOHEXCKOU AHTEKJIN3bI
(k BOmpocy 0 chipbeBoii 6a3e MeTaayproB MocoJI0BCKOro noceJieHus 3Moxu
no3aHeH OpoH3bl B DaccerHe cpeaHero reyeHus p./lon)

C.I1. MoJaorkoB, A.FO. AnboexkoB

Boponescckuu 2ocyoapcmeerHolu yHugepcumem

BnepBsble faHa reonoro-mumHepanoruyeckan xapakTepucTuka pyaonposBneHna CamopoaHOW Meau B OCHOBAHWMWM NOKPOBA
BepxHeAeBoHCkx 6a3zanbToB MamOHCKOW NNOWaAU 10ro-BOCTOKA BOPOHEXKCKON aHTeKNmn3bl. PaccMoTpeHbl reonoro-CTpykTypHbie v
NETPOXUMUYECKUE acnekTbl TPannoBOro MarmMatuama, ponb PaHepO3ONCKOW aKTMBM3auun B Nokanuaauwu MeaHOro OpPyAEHEHWN.
ObocHoBaHa ponb pyAONpPOABAEHUI CaMOPOAHOW U CYyNbPUAHON Mean ("MeaunCTbIX NecH4aHuKoB"), Kak MeCTHON cbipbeBoin 6a3b!
meTannypros cpybHbix obwmH anoxu no3gHen 6poH3bl B baccenHe cpegHero TeveHus p. [lon.

B npouecce mnOUMCKOBO-CbEMOYHBIX pabOT Ha
BOCTOUHOM CkJjioHe [laBnoBckoro BbICTyrna BopoHex-
CKOT0 KPHCTAJLIMYECKOTO MaccuBa K cepeanHe 60-x
ronoB XX Beka ObUJIM OTKPBITHI NEpPBblE MECTOPOXKIE-
HHA CYJbOUAHBIX MEIHO-HUKeJEBbIX pya (HuxHema-
MoHckoe, [loakonomHoBckoe, KOOuneiHoe) B yabTpa-
OCHOBHbIX MOpPOAAaX MAaMOHCKOIO WHTPY3UBHOIO KOM-
nnekca paHHero kapeaus [1,2]. MoLWHOCTL 0CaAOYHBIX

116

MOpoA MIATPOPMEHHOIO YeXJIa Ha 3THX MECTOPOXKIE-
HHUAX koJiebneTca ot 35-50 no 100-120 MeTtpos.
[lecyaHo-rpaBuiiHbie (C KAOJMHOM) OT/IOXKEHUS
MaMOHCKOH Toqiuu (D;mm) ¢ BuigeneHHbIM B 1968 ro-
Ay B OCHOBaHMH ee pa3pe3da Ha I[loakonomHOBCKO-
FOOuneiiHomM yyactke nposBneHueM [3] "MemucTbix"
NECYaHHUKOB (C XaIbLKOMWUPHUTOM) LUMPOKO pa3BHTH!
(puc.1) B HOXKHOM H 10r0-BoCTOYHOM 60pTYy I1aBnoBcko-





