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B. I. KOJIOKOJIBLIEB (BCETEM)

HoBoe o turanonocHoctu Slperckoro pyanoro y3na (FOxubiii Tuman)

Bcectoponne paccmatpuBaetcs SIperckoe He()TeTUTAHOBOE MECTOPOKIEHHe-TUraHT. BnepBbie mpuBo-
JIATCS MOIPOOHBIE CBEJIEHHS O HEM3BECTHBIX pPaHee YeThIPeX MPOSIBJIEHUSX W IEeCTH NMyHKTAX THTAHOBOW
MHHEPAJIM3aHN HA TUIONIAH OJHOMMEHHOro PyAHOro ysia. IIporHo3upyioTcsi ABe pa3iMyalomuecs mno
MPOAYKTHBHOCTH pyIHbie 30HbI. [loTydeHHBIe MaTepuasbl MO3BOJMIM CYMMApHbIe NMPOTHO3HbIE PECypChl
JMOKcuaa Tutana (no Kar. P;) B SIperckom pyaHom y3iie oleHUTh BeJJMYUHOI, PABHOI Pa3BeJAHHBIM 3aNacaM
MeCTOPOXKIEHUSA-TUTAHTA. B pyaHOM y3Jjie Bbl/Ie/ieHbI IBAa TeHeTHYECKUX TUNa pocchbineii. CamMbie KpymnHbIe
POCCHINM NPHYPOYEHBI K YHObIOCKOi CBUTE, MMEIOT JKUBETCKHIi BO3PACT U ACCOIMMPYIOTCS C AJUTIOBUATBHBIMU
oocranoBkamu. K npuépexkno-MopcKuM oTHeceHbl ()pAHCKHE POCCHINM B TEPPUTEHHOI TOJIIE TKbepPCKOil
CBHTBI H B 00Jiee MOJIOJbIX OTIIOXKEHUSIX HENMOCPEACTBEHHO HA DaiiKainaax.

Korouessie cioBa: fOxcuwiit Tuman, Hegpmemumarnogoe mecmopoicoerue, Hdpeeckoe mecmopodcoerue-
2u2anm, AetKoKceH, ncepumonumsl, cuoepum.

V. G. KOLOKOLTSEYV (VSEGEI)

New about titanium content in the Yarega ore cluster (Southern Timan)

Yarega oil-titanium giant field is considered comprehensively. Details of previously unknown four shows
and six points of titanium mineralization in the cognominal ore cluster are first given. Two distinct in
productivity ore zones are predicted. These materials enabled to evaluate the total estimated titanium
dioxide resources (P grade) in Yarega ore cluster as equal to the proven reserves in the giant field. The ore
cluster incorporates two genetic types of placers. The largest placers are confined to the Chibyu formation,
are of Givetian age and associated with alluvial environment. Frasnian placers in terrigenous beds of the
Dzhyer formation and in younger sediments directly on Baikalides are referred to coastal-marine ones.

Keywords: South Timan, oil-titanium field, Yarega giant field, leucoxene, psephitolites, siderite.

BBenenue. Slperckuii pyaHbIN y3e1 HaXOMUTCS Ha
IOxHoM TumaHe B cBoje YXTMHCKOUN aHTUKIWHAJb-
HOM cTpYKTYpHI (prc. 1). OH BKITIOYACT caMoe OOJIbIIIoe
B Poccun u oHO M3 KpYyIMHEHIIIUX B MUpPE TIO 3aracaM
TUTaHa OJHOMMEHHOE He(PTEeTUTAHOBOE MECTOPOXKIE-
Hue. B Haugane 30-X romoB OHO OBLIO M3BECTHO JIMIITh
Kak HebTsgHoe, rae ¢ 1935 r. noowiBaiu HebTh OObIYU-
HBIM CKBa>KMHHBIM CIIoco0oM, a ¢ 1939 1. u3-3a BbICO-
KOIf BSI3KOCTH €€ M3BJIEKAIOT IIIaXTaMU MapOTEILUIOBBIM
MeTonoM. Ilocne oTkpeiThs B 1941 I 3aKiI0UYEHHBIM
VYxtukemnara Bacuimem ABkceHTheBUUeM Kamrox-
HBIM PYIHBIX KOHIIEHTPAIIMil TefKOKCEHA B TTIECUaHBIX
HEeDTSIHBIX KOJUIEKTOPaX OHO U3BECTHO KakK He(hTeTH-
TaHOBOE MECTOPOXIeHUE. 31eCh Ha OIBITHON ycTa-
HOBKe ¢ 1966 I. B HEOOIbILKMX KOJIMYECTBAX I10JyYaln
MMUTMEHTHBIN TUOKCcUA TUTaHa. [1o3ke B LEISIX KOMII-
JIEKCHOTO OCBOCHMSI MECTOPOXKICHUS 3allPpOECKTUPO-
BaHO CTPOMTEIBCTBO TOPHO-XMMUUYECKOTO0 KOMOMHATA
MOIIHOCTBIO 650 ThIC. T PYAbl B TOJ C MOCIEAYIOIINM
yBesMueHueM ee Basoe [1, 9, 12]. B npenenax pynHoro
(BepHee HADTUIOPYIHOTO) y3JIa pa3BeIaHO HECKOIBKO
MecTopoXaeHui HepTu U raza. YTo KacaeTcss TUTAHO-
BBIX PYA, TO KPOME YHMKaJIbHOIO fperckoro Mecro-
POXICHMS 30eCh N3BECTHBI BCETO JIMIITH OTHO PYAOIPO-
sapnaenue (BoaHeHckoe) [2] ¥ onvMH MyHKT MUHEpau-
sauuu [3]. U ecau olieHka 3amacoB pyabl Sperckoro
MECTOPOXXICHUSI HE BBI3BIBACT COMHEHMI (3aIrachl
U3MEPSIOTCS MUJIIMapAaMy TOHH [8] U CrocoOHBI Ha
JIOJITOCPOYHYIO MEPCIIEKTUBY 00ECIeUUTh MOTPEOHO-
CTH CTpPaHBI B TUTAHOBOM CBIPHE), TO PYIOHOCHOCTH
BCETO PYIHOTO y3ja u3yyeHa ciabo. [IpakTuyecku Bce

CMEeUMaTUCThl MPU3HAIOT TEPPUTOPUIO Sperckoro pya-
HOTO y3Jla BECbMa IEPCIEKTUBHON Ha OOHapyXeHUue
HOBBIX TUTAHOBBIX MECTOPOXKAeHMIT. OTHAKO ero IIo-
11IaJIb XapaKTepU3yeTCcsl BeCbMa CKYIHbIMU CBEACHUSIMU
O TUTAHOBBIX PYIOMNPOSBICHUAX U ITyHKTax MUHEpa-
JI3alMu, HECMOTPSI Ha TO YTO MOKPHITA AOBOJILHO
TYCTOI CEThlO CKBaXkMH [2, 3]. DTOT mapanokc TpedyeT
OOBSICHEHUSI.

Heduuut mHDOpMaLUMKU O TIPSIMBIX MpPU3HAKAX
TUTAHOHOCHOCTU B HEMaJIOW CTEMEeHM CBSI3aH C 00b-
EKTUBHBIMU TPYAHOCTAMU BU3YAIBLHOM IUArHOCTUKU
SIPETCKUX JIEMKOKCEHOBBIX pyl. MIX MUHEpasiornueckue
1 (HU3MKO-MEeXaHMUYECKUE CBOMCTBA KapAUHAJIbHO HE
TMOXO0XW Ha CBOWCTBA pyJA OOIIEU3BECTHBIX WJIBMEHU-
TOBBIX M PYTWJIOBBIX poOcCChileil. B oTianume or HuUx
SPErCKUil pYAHBIA KOMITOHEHT — JIEMKOKCEH TIpHU
JIIOOBIX, B TOM YMCJI€ YparaHHbIX, KOHIIEHTPAILIUSIX He
00pa3yeT KOHTPACTHO BBIACJSIOIIUXCS €CTECTBEHHbIX
YepHbIX LIJIMXOB B KBaplieBbIX necyaHukax. Ero cepbie
M CBETJIO-Cephble 3epHa OECIOPSIOYHO paclpeneacHbl
B II€CUaHMKAX U CXOXMU C KBapLEBbIMU MECUYMHKAMU
W TJWMHUCTBIMU OKaThIIIAMU. YIIOMUHaHUE 00 3TUX
OCOOEHHOCTSIX MOXKHO OTHICKATh B HEKOTOPBIX ITy0JIM-
Kalusix, HO OObIYHO OHM He (DUTYPUPYIOT B KAaueCTBE
BaXKHBIX AUArHOCTUYECKUX CBOMCTB SIPErcKMX JIeMKO-
KCEHOBBIX pya. BeposTHO, 110 3TUM MpUYMHAM pYIHbIE
KOHILIEHTpALIMM JIEMKOKCEHA OCTaBaJIMCh HEe3aMeUyeH-
HbIMM B KE€pHE CKBaXXMH, HE HalEJeHHBIX Ha MOMCK
TUTAHOBBIX pyld. B 3TOoM MBI yOeauiauch Ha MpuMepe
Te€X CKBaXXWH, KOTOpbIe ObLIU MPOOYypeHbl MpPU MOUC-
Kax OOKCUTOB Ha Iuiolaau SAperckoro pyaHoro ysia
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Puc. 1. Teonornueckas kapra fperckoro pynsoro y3ua [2, 3]

1 — cpenHe-NO3IHEIOPCKUE OTIOXEHUS; 2 — MEePMCKUE OT-
JIOXEHUsI; 3 — KaMEHHOYTOJIbHbIEe OTJIOXeHUs; 4— /1 — CBUTHI
neBoHa: 4 — MXeMcKasl; 5 — YXTUHCKas; 6 — cupadoiickas;
7 — BemyacsiHcKas; § — nblaenbekasi; 9 — nomaHukonast; 10 —
ycTbsiperckast; /1 — tTumaHckast; 12 — pasiomsl; 13 — Sperckoe
He(TETUTAHOBOE MecTOpoxkneHue; /4, 15 — u3BecTHBIE paHee:
14 — neiiKOKCEeHOBOE PYIOMpOosIBIeHUE, /5 — MyHKT JIeHKOKCe-
HOBOI MuHepaiausauuu; 16, 17— BriepBbie OOHApYXKeHHbIE: 16 —
JIEAIKOKCEHOBBIE PYIONPOSIBICHUSI, /7 — MyHKTHI JTEIIKOKCEHOBOM
MuHepanusauuu. Ludpsl — HOMepa CKBaKuH

B 1975—1978 1T, KepH KOTOPBHIX HaM YIAJIOCh OTHI-
cKaTh 4epe3 JIeCSITh C JIMIITHUM JIET Ha CTapbiXx 0a3zax
reoJIorMyeckux naptuii. B pesynasrare ero usydyeHus
corpynHukamu BCEIEW B. I. KomokosnbleBbIM,
M. A. JlucuusiHoii, E. H. HectepoBoii 6buUTM yCTaHOB-
JIEHBI pyIHbIE KOHILIEHTpauuu JeiikokceHa. He ckporo,
YTO TIPU TIOJICBOM OIMMCAHWM KBapIIeBbIX MTECYaHNKOB
MBI HEe cpa3y yBUEIU OOJIbIINE CKOIIJICHUS JTeHKOK-
ceHa. JIocToBepHO OHM ObUIM YCTaHOBJIEHBbI B KaMme-
pPaNbHBIX YCIOBHMSX B IUTMdax, a 3aTeM MOITBEepPXK-
JIEHBI PEHTTeHOMITIOOPECIIEHTHRIM aHam30M. [lo3xe
Mbl HayYWIMCh Paclo3HaBaTh JIEMKOKCEH U B MOJIEBbIX
yeaoBusix. [locie cmMaumBaHUSI CBEXXEro cKoyia oopas-
11a BOJOU 3epHa JIEKOKCEeHa YIaeTcsl OMpeneuTh 10
XapaKTEPHOM IJi1 HUX TUIAPOPOOHOCTH.

M3 Bcex M3yUYeHHBIX HaMU CKBaXWMH B YETHIPEX
YCTAHOBJIEHBI TUTAHOBbBIE PYAOIPOSABICHNS, a B LIECTU
MYHKTbI MUHepaau3auuu. O6 oJHOM 13 3TUX PYIOIPO-
SIBIICHUM U BBISIBICHHOM CTPYKTYPHO-TEKTOHUYECKOM
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Puc. 2. IInomaap pacnpocTpaneHuss YHObIOCKOI CBUTHI

| — CKBaXuHBI, BCKpbIBIIME (GyHIAMEHT; 2 — CKBaXXWUHBI,
BCKPBIBIIME YNOBIOCKYIO CBUTY, U €e TOJIIMHA; 3 — pudencKo-
BEHCKHME CJIaHIbl U UX KOPbI BbIBETPUBAHUS Ha TO(paHCKO
(UMOBIOCKOI) AHEBHOU MOBEPXHOCTH; 4 — BEHICKUE I'DAHUTHI
Ha no¢)paHCKOI THEBHOI MOBEPXHOCTH; 5 — HYJIEBON KOHTYp
YUOBIOCKOI CBUTHI; 6—& — TONIIMHA YUOBIOCKOW CBUTBL: 6 — OT
0 mo 50, 7 — ot 50 mo 100, & — 6osbme 100 M. OcTanbHBIE YCII.
0003H. cM. Ha puc. 1

dakTope 1x T0KaITM3aIuM OYeHb CKYIIO COOOIIAIOCh 1
paHBbIIIE: «...CBOJ YXTUHCKOW OpaXMaHTUKJIMHAIHU pac-
YJIeHeH Ha TPU caMoCTOsTeNbHbIX Kymnoja. K cesep-
HOMY KYIOJTY IPUYPOUYEHO A perckoe MecTopoxXaeHue,
a TIOMCKOBBIE CKBaXXWHBI, TPOOYPEHHBIE YXTUHCKON
I'PD B Gonee 1oxxHOM Kymoise (JIslaénbckoM — B. K.),
TakKKe BCKPBUIM 0OTaThle KBAPL-JIEKOKCEHOBBIE PY/IbI,
YTO JAeT OCHOBAHUE OXMWIATh 3[€Ch HOBOE MECTO-
poxaeHue, HO ¢ Oosiee TIyOOKWUM 3ajieraHueM pyi»
[6, c. 20]. [To Mepe TMPOOOJKEHUSI U3YyYEHUS] KepHA
B IPYTUX CKBAXWHAX MOJYYEHbI MaTepUabl O PyAHBIX
KOHILIEHTpaLUsIX JIEHKOKCEHA ceBepo-3aragHee U BOC-
TouHee Sperckoro MectopoxaeHus. MecTonoaoxeHue
W Te0JIoTHYECcKast XapaKTepUCTHUKA BCEX ITUX OOBEKTOB
nyOJMKYIOTCSI BIIEPBBIE.

Teonornueckas xapakrtepuctuka fAperckoro nedre-
THTAHOBOTO MECTOPOXK/EHUsI U ero okpecTHocrteil. [co-
JIOTMYEeCKUEe OCOOEHHOCTU SIperckoro Mectopoxnie-
HUS U MUHEPAJIOTO-TEXHOJOTUUECKNE CBOWCTBA €ro
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pyn packpbiThl B Tpyaax B. A. Kamioxnoro, a takxke
. TI. CepnioueHko, A. P. Cymiona, O. C. KoyeTkona,
H. B. Iepurapar, E. . Hagexnunoit, I. P. ABmxue-
Ba, B. I Teuena, WM. B. IlIseuoBoii, B. JI. UrHaTbeBa,
H. H. BypueBa u apyrux uccieaonateieii. YKaxxem
JIUIIb caMble HEOOXOAMMBbIE CBEICHMSI, MTO3BOJISTIONINE
IOHATH B3aMMOCBSI3b ITyOJIMKYyEeMbIX METAJJIOTeHUYE-
CKUX ()parMeHTOB, a TAKXe T€ re0JOTUIeCKUe NeTalu,
KOTOpbIE, 10 HallleMy MHEHUIO, He HalLId JOJKHOTO
OTpaKeHUS B ITyOIMKAIIUSIX.

B ctpoeHun SIperckoro MecTopoXaeH!sl OTUYETIN-
BO 000COOJISIIOTCST JBa CTPYKTYPHBIX dTaxa: OaliKalb-
CKMIT PYHIAMEHT, CJIOKEHHBIN MeTaMOP(U30BaHHBIMUI
pudeiicko-BeHACKUMU MOPOAAMU, U 3ajleralolrii co
CTPYKTYPHBIM HecOoIJIacueM IIaT(GOpMEeHHBIN Yexos
¢ MEHee THUCIOLUPOBAHHBIMHU ITaJIC030MCKIMU 0CaI0U-
HbIMU 0Opa3oBaHUsIMU. B ocHOBaHUM MIaThHOpPMEH-
HOTO uexyla Ha pudeicKo-BeHICKUX CIaHlax, Jalle
Ha UX TJIMHUCTON CTPYKTYpHOI KOpe BBIBETPUBAHMUS,
C YIJIOBBIM HecOIJIacheM 3ajieraeT YMOblocKasi CBUTA,
KOTOpasi OTHOCUTCS K CTAPOOCKOIBLCKOMY HAATOPU30H-
TY XMBETCKOIO sIpyca U cjaraeT IMOAABIISIOLIYIO IO
paspesa TUTAHOBOPYIHOU (opmanuu [6]. Dta cBuTa
BMeIIAeT BCe MOACUMTAHHBIC U YTBEPXKIECHHBIE 3aachl
TUTAaHOBBIX PYII.

[Mnomans pacrpocTpaHeHUsT YMOBIOCKOUN CBUTHI
B IJIaHE HAallOMMHAeT CyOMEepUIMOHAIbHO OPUEHTH-
POBAHHYIO IYTOO0pPa3HO M3OTHYTYIO JICHTY IJIWHON
o6onee 50 kM mpu mmpuHe go 10—12 km (puc. 2).
MaxcumanbHasi MOIIHOCTb CBUTHI gocTuraet 114 M.
I[sas HAa KapTy M30IIaXUT, MOXKHO IIPEIITOJIOXUThH,
YTO YMOBIOCKAsI CBUTA 3aTOJIHSIET AOJUHOOOPa3HYIO
Jerpeccuio, HaJoXEeHHYI0 Ha pudeiicko-BeHACKUE,
MIPENMYIIECTBEHHO TUAPOCTIOANCTO-IIMHUCTBIC CIaH-
IIbI ¢ TTOTYMHEHHBIMH TIPOCIIOSIMU KBapIIMTO-TIeCYa-
HUKOB. B 10—15 kKM K ceBepo-3amaay OT YMOBIOCKOI
CBUTHI Ha IpeadpaHCKON IMaJecoOBEPXHOCTH KapTH-
pyeTcst BepxHeUyTUHCKHIT MacCUB BEHICKNX OMOTHUTO-
BBIX TPAHUTOB, TLJIOIIAb KOTOPOTO, MO reodu3niecKum
IaHHBIM, oneHnBaercs B 100 km?.

B cBuTe BBIACISIOTCS YeThIpe Mauyku. HImkHSS mag-
Ka («HaIcJaHIEBble aprWJLIUThI» 110 MECTHON HedTe-
MIPOMBICJIOBOI TEPMUHOJIOTUN ), TOJIIUHON OKOJIO 5 M,
penko 0oJiblile, pacrpocTpaHeHa JOKaJIbHO U CKOpee
BCEro BBIMOJIHSAA 3amaAudHbl peiabeda B IpeBHEH
nonuHe. ITauka mpeacTaBieHa apTULIMTOBUIHBIMU
MOpOJIaMu CEPOTO M TeMHO-CEPOro IBeTa M TOHKU-
MM TIPOIJIACTKAMU TOHKO3EPHUCTHIX OMTYMUHO3HBIX
TeMHO-CEpHhIX MMecyaHMKoB. Ha aprumnurax, a gaiie
HETIOCPEICTBEHHO Ha pu(eiicKo-BEeHACKUX MOPOIax
WY MX KOPe BBIBETPUBAHUS 3ajeTaeT nayka rnepeciau-
BaHUSI HECOPTUPOBAHHBIX MJIM TJIOXOCOPTHUPOBAHHBIX
000MouHbIX opoa. Cpeay HUX 3HAYUTENIbHAST J0JIs
MPUHAUIEXUT TICe(UTOIUTAM, KOTOPbIe MpeACTaBIsi-
10T co00if HeCOPTHUPOBAHHBIC APECBSIHBIC M IPECBSI-
HO-IIIeOHeBbIe Opekunu, cofepxamiue ot 10 10 50 %
KPYITHOOOJIOMOYHOI'0 KBapLIeBOro MaTepuaia. Xapak-
TEPHO IMOYTHU MOJHOE OTCYTCTBHE B OOJIOMKAX CIICIOB
OKaTaHHOCTU. MeIKOOOIOMOYHBIN (Yallle ICaMMUTO-
BBbIif) MaTPUKC MCe(UTOTUTOB UMEET MOHOMUKTOBBIMI
KBapLEBbIM WJIN KBaplEBO-JIEMKOKCEHOBBIII COCTaB.
PaccesiHHBIE KpyITHBIE OCTPOYTOJIbHBIE W YTJIOBaThIe
0JIOKM MOHO- U MOJUKPUCTALINYECKOIO KBaplia 4acTo
MIPUCYTCTBYIOT 1 B IICAMMUTOBBIX IIPOCTIOSIX, B TOM YHC-
Jie U B X MEJIKO3EPHUCTBIX pa3HOCTSIX. ToNIMHA KpPYTI-
HOOOJIOMOUHOI Mavyku peako mpesbiliaeT 35 M. OHa
BMEIIIAeT CaMbIii TPOMYKTUBHBIN (HMKHMIT) TATAHOBO-
DPYAHBIV TOPU3OHT CPEeIHEN MOLIHOCTBIO OKOJIO 18 M.
B cpenHe-KpynmHO-Irpy003epHUCTBIX MCAMMUTOBBIX
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u tnceduToBbIX pynax coaepxanue TiO, ot 2,5 no
17,8 mpu cpennem 8,75 %, a koHueHtparust ZrO, oT
0,01 mo 0,3 % [2]. B cambIx GoraThIX CpeIHE3epHM-
CTBIX TICAMMUTOBBIX CTPYKTYPHBIX Pa3HOBUIHOCTSIX
KOHIIeHTpauus JeiikokceHa mocturaet 400—450 xr/T.
MakcumanbHble pa3Mepbl 3epeH JIeiiKoKceHa 2—3 MM
(1o WIMHHOM ocn), B 1umndax B ocHoBHOM 0,1—0,3 MMm.
B neiikoKCeHOBBIX 3epHaX KOHIIEHTPAIIMU ITHOKCHUIA
TUTaHA W KpeMHe3eMa, Bapbupys B IIMPOKOM IMa-
ma3oHe, B CPEIHEM COCTaBJSIIOT (IO IPUBEICHHBIM
B mybaukanusx [4, 5, 8] XuMUYecKUM aHaJIU3aM Jiei-
KokceHa) 67,2 1 23,5 %. B cocraBe TsKenoi (hpakiumn
KpoMe JielikokceHa (45—99 %) oGHapyxuBaroTcs (1o
Mepe yowiBaHMs) cuaeput (mo 40 %), typmanuH (mo
20 %), anaTa3, OPYKWT, TUPUT, IIUPKOH, PEAKKME 3HAKU
3o05i0Ta. VI3 COMyTCTBYIOMIMX MTPOMBIIIICHHO IIEHHBIX,
MOMUMO IIMPKOHA, TPUCYTCTBYIOT 3HaKM MOHAIIWTA,
KyJlapuTa.

J1J1st Iopoa KpyIHOOOI0MOYHOM IMaYKX XapaKTePHbI
HaJIOXEHHBIE TPOLIECCHl CUIEPUTU3AIMN U OKBaplie-
BaHus. OTMETUM TpPU CTPYKTYpHbIE Pa3HOBUIHO-
CTU OYCHb PACIIPOCTPAHEHHOTO B UMOBIOCKOI CBUTE
CUJIepUTA: METKO-CPeHe- U KPYITHOKPUCTAJUTMUECKAs,
00BIYHO cTyKalllasi IEMEHTOM B IecuyaHuKax; cdepo-
JINTOBAS C MPEOOIAJAOIIUMA AUAMETPAMUA UHAVBUIOB
ot 0,1 mo 1,0 MM; KpUTITO3EpHUCTAST B BUJIE KPYITHBIX
JKeJIBAaKOB WM OOJOMKOBMIHBIX arperatoB. Ilocnen-
HUE Ha BBIICIICHHOM HamMu HuaeabcKoM IpOsSBIeHUN
00pa3yoT KOHIJIOMEPATOBUIHBIN MPOCIOil B OCHOBA-
HUU YUOBIOCKOUN CBUTHI. B MHTEHCUBHO CUIEPUTU3U-
POBaHHBIX pyldax ¢ KPHUIITO3EPHUCTBIMU KEJIBaKaMM
OCHOBHAasl Macca PyJAHOTO KOMITOHEHTa COIEPXKUTCS
B MEXKEJIBAKOBOM MaTPMKCE ¢ MaKCUMAaJIbHBIMU €T0
KOHIIEHTPAIIUSIMUA B SK30KOHTAKTOBBIX 30HAX KEJI-
BakoB. B camux XejiBakax JIEMKOKCEH HaXOIMUTCS
B MMHUMAaJIbHBIX KOJIMYECTBAX JJUOO BOBCE OTCYTCTBYET.

O HaJOXEHHOM OKBapIieBaHUU CBUIIETEIHCTBYCT
MPUCYTCTBUE B TeCUaHUKAX MIMOMOP(HBIX IIECTH-
TPaHHBIX KPUCTAJIOB BOJASTHO-ITPO3payHOro KBapla (10
1,5-2,0 cM 1o miuHHOI ocu) [6, 11], IMIMPOKO IIPOSIB-
JIEHHas pereHepaius KBapleBbIX 3epeH, a TaKKe 4acTo
HaOrogaeMasl KBaplieBasi KaeMKa Ha 3epHax JielKo-
KceHa [4]. He nckimo4yeHo, 4TO IPOLIeCChl BTOPUYHOTO
OKBaplieBaHMSI TOBUHHBI B OY€Hb BBICOKMX (10 28 %
U 6osiee) KoHIeHTpauusix SiO, B 3epHax JeHKOKCeHa,
comepKalnx UANOMOP(MHBIE HAHOKPUCTAJUIBI KBapIia.

B 3aseraroieil Bollie (TpeTheit) mauke TOIUIMHOMN
Jo 35 M mpeobagaloT XOpolIo COPTUPOBAHHBIE TMec-
YaHUKHU, 9aCTO C KOcoil cioucrocthio. Kak u B mpe-
JBITYIIEN Mayke, COCTaB MECYaHWKOB U aJIeBPOJIUTOB
MOHOMMKTOBBIA KBaplIEBbIA, pexe JIEMKOKCEH-KBap-
neBbiit. BepxHas (uetBeprast) mauka (mo 20 M) cio-
JK€Ha KBaplEeBBIMU U JIEHKOKCEH-KBapIEBBIMU MeJI-
KO3EPHUCTBIMU TMECYaHUKAMM CO CJIOMKaMU aprufi-
JIUTOBUAHBIX TJWH M TIPOCIOSIMU PA3HO3EPHUCTHIX,
HEpeIKO KOCOCIIOMCTBHIX KBAPIEBbIX WU JIEMKOKCEH-
KBaplIeBbIX MECYaHUKOB. B Hell MpUCYTCTBYIOT JTUH3bI
JIEMKOKCEHOBBIX pya ¢ comepxkaHusimu TiO, ot 1 mo
11 %, 3amachkl KOTOPBIX M3-3a MEHSIIOLIEHCS MOIIl-
HOCTU HE TOACUUTHIBAINCE.

NHTepecHOlT 0COOEHHOCTBIO TMOPOJ YMOBIOCKOM
CBUTBHI B KOHTYPE MECTOPOXIEHMUS SIBJISTIOTCSI CBOE-
0o0pa3Hble MHBEKIIMOHHBIE TEKCTYphl B CEPULIMUT-
TUAPOCTIONUCTBIX apTUINTaX, IIpeACcTaBICHHBIC
KOMOUMHAIMEN COMPATAIOIINXCSI KOHUIECKUX (BBICO-
TO 1—5 CM) M MOCIONHBIX TeJ, CIIOKEHHBIX MEIKO-
3¢PHUCTBIM KPUCTAUIO0IACTUIECKIM KBapleM C JIeii-
KOKCEHOM U LIMPKOHOM [7]. AHaJIOTUYHBIE TEKCTYPhI
3aJJ0OKYMEHTUPOBaHbI B 15 KM BocTouHee Sperckoro
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MECTOPOXIEHUS B IIYHKTE JIEMKOKCEHOBOM MHWHEpa-
Ju3aumu B ckB. 1-BanbHeonornueckas.

B coctaB TuTaHOBOpYAHOII (hopManMu BKIIOUE-
Ha [6] mepekpbiBalouass YMOBIOCKYIO CBUTY TEppH-
reHHas TOoJlla, KOTopasl SIBJASIETCS HUXXHEH 4YacTbhlo
JIKBEPCKOM CBUTHI HMXHE(GPaHCKOTO Moabspyca.
B ocHoBaHUM TONIIM 3ajieraloT KOHIJIOMEpAThI, CJIO-
KEHHbIE XOPOIIO OKAaTaHHBIMU MJIOCKMMM TrajibKa-
MU [PEUMYILECTBEHHO CJIAHLEB, a TAKXKe IPABEIUTHI
U TecyaHuKU. B oTimure oT cOOCTBEHHO KBaplLIEBbIX
IIECYaHUKOB YMOBIOCKOM CBUTHI B 3TUX TEPPUTCHHBIX
Mopoax MpeoodiagaroT OJUTOMUKTOBBIE M ME3OMUKTO-
BBIC PA3HOCTH, B KOTOPHIX Ha MOJIO KBapIIeBBIX 3epeH
npuxoautcs 65—80 % obGbema noponbl. TeppureHHast
TOJIIIa MAaKCUMaJIbHOM MOIITHOCThIO 20 M BMEIIAeT py/i-
HBIA TUIACT, TPAAULIMOHHO UMEHYEMBIN «BEPXHEWU POC-
cbinblo». CpefaHsIst MOILIIHOCTb PYJAHOIO IJlacTa OKOJIO
3 M nipu conepxxanuu TiO, ot 2 10 19 %. 3aBepinaeTcs
pa3pe3 TEPPUTEHHOM TOJIIU U BCEW TUTAHOBOPYIHON
dopMalMu apruUIMTOBOM MauKoi, KOTOpasl MepeKpbl-
BaeTCs BYJIKAHOTEHHOM APETCKOM TOIIEH, CIIOXKEHHOMN
OazaiabraMu, Tydamu, TypoopekunsaMu u Typduramu
OCHOBHOI'O COCTaBa C MPOCJOSIMU aprUJJIUTOB, ajieB-
pPOJINTOB, MECYaHUKOB. MOIITHOCTD SIPETCKOM TOMIIHN
nocturaet 70 M. JIeBOHCKME CBUTHI, 3aJIETAlOIINE BbIIIIE
JIKbePCKO, KApTUPYIOTCSI HA TOYETBEPTUUHOMN MOBEPX-
HOCTU U M300pakeHbl Ha puc. I.

ITeneTnueckuii Tun Sperckoro MecTOpOXICHUS
ONpeJesieH KakK JApeBHsIS morpedeHHast pocchinb. 1o
noBony ee ¢alraabHON MPUHAIIEKHOCTU BbICKa3a-
HBI IBE BEPCUU: TIPUOpeXHO-MopcKas (TurskeBasi) [10]
W KOHTUMHEHTa/IbHas ajutioBuaabHas [2]. ITpubpexHo-
MopcKasi Bepcusl TpeOyeT 0ObsICHEHUSI MPUYUH U30U-
paTeIbHOM COXPAaHHOCTU OTJIOKEHUI IUISKHOM 30HBI
(MomHOCTBIO A0 114 M) MpU MOTHOM OTCYTCTBUU Ha
miomanu A perckoro pyaHoOro ysjaa U B €ro OKpecT-
HOCTSIX MPU3HAKOB KaKMX-THO0O APYTUX XapaKTepHBIX
JUIT MOPCKOTO OacceiiHa JaHAIA(MTHBIX 3J€MEHTOB.
M30bupartenbHyl0 COXpaHHOCTb IPEBHErO IUIsiKa 00b-
SICHSTIOT TpaOeHOM, HO 3Ta BCIIOMOTraTebHas TUIoTe3a,
Ha Halll B3IJIsi, He MpuOaBsieT MpUBIEKATEIbHOCTH
MPUOPEKHO-MOPCKOI BEPCUU.

MeHee TIPOTUBOPEUYNBOI BBHITJISIIUT aJbTepHATUB-
Hasl reHeTudeckas runore3za. MopdomeTrpuueckue
XapaKTEePUCTUKU U JTUTOJOTMYECKUE CBOMCTBA YMObIO-
CKOM CBUTHI COTJIACYIOTCSI C TIPEAIIOJIOXEHUEM O €¢
BEPOSITHOM (DOPMUPOBAHUU B JOBOJILHO TJTyOOKOBpE-
3aHHOI MaJIeOOIMHE KOHTMHEHTAJIBHOIO BOJOTOKA.
YacTo 3ayerass Ha KOpe BBIBETPUBAHUS U 3aIOJIHSS
CUMMETPUYHYIO JOJUMHOOOPA3HYIO AEMPECCUI0, 3Ta
CBUTA OOJIbILIE ACCOLUUPYETCS] ¢ KOHTUHEHTATbHBIMU
AJUTIOBHAJIBHBIMHU (CYOQILTIOBHATIbHBIMI) OOCTaHOBKA-
MU. JIpecBsiHbIC U APECBIHO-11IeOHEBbIE TICE(PUTOTUTHI
B COCTaBe YMOBIOCKON CBUTBI, BEPOSTHO, SIBISIOTCS
CBUIETEIIMU aKTUBHON TUAPOIMHAMUKU BOIOTOKOB.
M3BecTHO, uTO craboauddepeHIMpOBaHHbIE MO I'pa-
HYJIOMETPUUYECKOMY COCTaBY OTJIOKEHMSI C HEOKaTaH-
HBIMU U TJIOXOOKATaHHBIMM OOJIOMKAaMM XapaKTepPHBI
JUIs aJTIOBUSI BpEeMEHHBIX BOJOTOKOB. ITogBoast utor
T€HETUYECKUM PaCCYXISCHUSIM, MOTYEPKHEM, YTO Ha
SperckoM MecTOpOXKIESHUN PAaCTIPOCTPAHEHBI POCCHIITI
JIBYX reHeTudyeckux TunoB. [Ipu 3TOM BCce MPOMBILI-
JIECHHO BaxXHble pocchinu, coctapsioniue 100 % pas-
BEeIaHHBIX M YTBEPKIEHHBIX 3aIT1aCOB, BXOIST B COCTAB
YHUOBIOCKOU CBUTHI U OTHOCSATCSI CKOPEE BCEro K aJlIIo-
BUAJILHOMY TUITY. 3ajieraoliasi C pa3MbIBOM Ha YUObIO-
CKOI CBUTE TEPPUICHHAS TOJINA IXbEPCKOU CBUTHI
C 3aKJIIOYEHHBIMU B Hell JEeMKOKCEHOBBIMU 3ajiexa-
MM «BEpXHEil POCCHINMU» C 3a0aJaHCOBBIMU pPYyIaMu,
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HAIpoTuB, (POpMHUPOBAIACh B IPUOPEKHO-MOPCKHX
ycioBusix. Ha 3To ykaspIBalOT TOCTENEHHOE JiaTe-
pajbHOE 3aMelIeHMe STUX POCChINeil KapOOHATHBIMU
(anusaMy MeTKOBOIHOTO IIenbda, a TakKe MHOTIA
HaOJo1aeMoe B KepHe YepeloBaHue B BEPTUKAIBHOM
pa3pe3e MaJOMOIIHBIX JIEHKOKCEHOBBIX POCCHIMEH
¥ PaKyIIHSIKOBBIX U3BECTHSIKOB.

M CTOYHNKOM SIpEerckKoro pyIHOI0 KOMITOHEHTa
cuyuTaloT pudeicKo-BeHACKUE CAaHIbl 0aiiKalbCKOTro
OCHOBAHUS C BBICOKMMU KOHIICHTPAIIUSIMM TUOKCH-
na tTutaHa. O MUHepaJlbHOI (DopMe ero MOCTYIUICHUS
B POCCBINb BbICKA3bIBAIUCH pa3Hble rumnote3bl. Cornac-
HO OITHOM U3 HUX, B POCCHITTh TPAHCITOPTUPOBAJICS UJTb-
MEHUT, B IPYTOI OTHACTCS IpearouTeHre ceny (Tura-
HUTy). [To MHEHMI0O MHOTUX T'€OJIOTOB, UHTEHCHUBHAS
JIEMKOKCEeHM3alMsl WIbMEHUTA MOTJIa ObITh «O0YCJIOB-
JIeHa TUAPOTEHHBIMU W He(Th-TUAPOTEHHBIMU IIPO-
Heccamu» [5, c. 2]. Ho B KoHIIe yllIealero cTojJeTusl
OBLIO BBICKA3aHO MPUHIIUIIMAIEHO MHOE TIPEIAITOI0XKe-
HUE O TOM, UTO «SIPETCKUI JIEMKOKCEH HE SIBIISIETCS
MPOAYKTOM aMopdu3aluu uibMeHuTa win ceHa. OH
TIpeACTaBIsIeT COO0M HaYaIbHYIO CTAINI0 CTAHOBICHUS
uibMeHuTa» [6, c. 65]. ITozxe JI. B. Maxnaes [10]
0oJiee pa3sBepPHYTO U YOEIUTEIbHO W3J0XKUJI MOJAE]Ib
TIOCTYIUICHUSI B POCCHINTb HE MIbMEHHUTA U He cdeHa,
a MeTaMop(OTreHHOTO JICMKOKCEeHa, KOTOPhI B 3HA-
YUTEJIbHBIX KOJMYECTBAX MPUCYTCTBYET B pudeiicKo-
BEHACKUX CJIaHIIaX.

PynonposBienuss Tutana B fIperckoMm pyaHoMm y3ie.
PynonposiBieHuss TUTaHa MOPEACTaBI€Hbl MUHEpPAJIb-
HBIMU TeJIAMU ¢ KOHIICHTpaIel JISMKOKCeHa, OTBeva-
[o11eil TpeOoBaHUSIM MPOMBILIIEHHOCTH, OJHAKO U3-3a
HEIOCTaTOYHOM M3YyYeHHOCTH (M BO3MOXKHO, MAaJIbIX
3aracoB) HE MOTYT ObITb OTHECEHbI K MECTOPOXKJe-
HUsIM. [TyHKTBI MUHEpaIu3aluu — 3TO MUHEPATbHBIC
TeJa C aHOMAJbHO BBICOKMMU (B 2—3 pa3a IIpeBBI-
IIAOIIMMHU PETUOHAIBHBIN KJIApK) KOHIIEHTPALWSIMU
JIEUKOKCEHA.

[loneBast IMarHocTUKa JeliKOKceHa Ha STUX 00beK-
Tax IMPOBOIMIIACH BU3YAJTbHO B CBEXMX CKOJIaX KEPHO-
BBIX 00pa31ioB. OHa Mo3BoJIslIa pa3anyaTh KBaplieBbie
M JIEMKOKCEeH-KBapIieBbIe IIeCUaHNKN. B KamepaibHBIX
YCIIOBUSIX KOJIMYECTBEHHAs OIleHKAa KOHIIEHTpalNU
JIeiKOKCeHa ocyllecTBasiach B muiMdax. Hempo-
3payHble B TPOXOISIIEM CBEeTe 3epHa JICHMKOKCeHa
JIOBOJIEHO YBEPECHHO OTJIMYAIOTCS OT IPYTUX PYTHBIX
MUMHEPAJOB B KOCOM CBeTe Mo 0eJoMy BaTOMOI00HO-
My otpaxeHuto. [TogcuntanHas B muiide cymMmapHast
TUTOIIAAb JIEHKOKCEHOBBIX 3€peH ITePeCUNThIBAIACh Ha
colepxkaHue OUoKcuaa ThtaHa. [lis mepecyera ObLIO
MPUHATO CpeaHee comepxkaHue B JeiikokceHe TiO,
paBHoe 67,0 %. PeHTreHOMII0OPECIEHTHBIM METO-
JIOM MPOBEACH KOHTPOJb TOYHOCTU TaKOro cIiocoda
KOJIMYECTBEHHOM OILIEHKM IMOKCHIA TUTaHa (TabJInIIa).

Huaéavcxoe nposaesaenue BCKpbITO CKB. 2068 B 7 KM
K BOCTOK-IOIO-BOCTOKY OT SIpercKoro MecTopoxXaeHusl,
B BepXxOBbsIX pyubst Huaénp (puc. 1). B ocHoBaHuuU pas-
pesa 3ajieraloT 3eJIeHOBaTO-TeMHO-CEPbIe YIJIePOAUCTO-
cepMUMTOBbIE cllaHLbl BeHaa (414,5—413,1 m) u cop-
MHMpPOBaHHas Ha HUX CTPYKTYpHasl KOpa BEIBETPMBaHUS,
MpeacTaBIcHHAS 3eJIECHOBATO-CBETI0-CEPHIMU TTPOIYK-
TamMu TauHu3auuu caaHues (413,1—407,5 m). InuHu-
CTYIO KOpPY BBIBETPUMBAHMS NEPEKPBHIBACT YMObIOCKAsS
cButa (puc. 3, A):

Croit 1. 407,5—407,1 M — MHTEHCUBHO CHUIECPUTU3UPOBAH-
Has IMmavyka TOHKOro nepecjianBaHuA 3€JICHOBATO-CBETJIO-
CephIX XJIOPUT-TUAPOCTIONUCTBIX TJIUH (1—3 cM) U cepbix
MEJIKO-CPEAHE3ECPHUCTBIX JICfIKOKCCH—KBapL[CBI:IX recya-
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XuMUYECKHIA COCTAB JIEHKOKCEHOBBIX Py

\

Puc. 3. JIutonormyeckue kojoHku pynomposiBienuii (4 — Huaénbckoe; 5 — AcbhIBBOXKCKOe;
B — JIniaénsckoe; I’ — Topabénbekoe). VX omicanne W JUTOJOTHYECKHE XAPAKTEPUCTHKH JAHBI
B TeKkcte. KpacHas munusa — konnentpamus TiO,, nmojyueHHas nepecyeToM KOJIMYECTBA JeHKO-
KceHa B numdax. 2Kenrble KpyKKH — MPo0bl, MPOAHATM3UPOBAHHBIE PEHTTeHO(TI00PECEHTHBIM
metoaom B XAJl BCETEN. B npsmMoyroibHMKax — HOMepa npood

HUKOB (0,5—1,0 cM) ¢ peAKUMU KOPUYHEBATO-KPACHBIMU
MITHAMM 32 CYET TMO3AHEIMUICHETUYECKOTO OKUCICHUS
cuneputa. B mecyaHwKax KOHIEHTpalus JeHKOKCeHa
nmocturaet 40 %. XapakTepHOil 0COOEHHOCTBIO SIBIISIIOT-
¢ cnenbl 00beMHOM aedopMalu (KOHTPAKLIMU) 3TUX
CHUICPUT-JIEHKOKCEHOBBIX PYII, MCKaXKaroIel ObLIYIO C10-
HUCTYIO TeKCTypy (puc. 4, a).

METAJIJIOTEHHUA

I:I‘)’s%eb‘i 8i0, | ALO, | TiO, | Fe,0sq | MO | MgO | CaO | Na,O | K,0 | P,O; | mmm. | Cymma Y Ba
2050-7 63,87 | 1,85 | 22,93 1,61 | 0,04 | 0,50 | 0,70 | 0,59 | 0,91 | 0,20 | 6,80 100 <0,005|< 0,005
2068-4 54,59 | 2,60 | 32,79 1,98 | 0,051 0,88 1|0,75| 0,62 | 0,84 | 0,23 | 4,67 100 < 0,005 0,010
2050-10 32,15 | 2,58 | 27,76 5,62 | 0,63 3,84 19,34 | 0,56 | 0,87 | 0,25 | 16,40 100 <0,005|< 0,005
2068-5 21,32 | 2,78 | 13,28 38,77 | 0,71 | 1,02 10,87 | 0,54 0,82 | 0,22 | 19,65 100 < 0,005|< 0,005
2052-13 32,65 | 4,64 | 31,78 15,75 | 0,30 | 0,81 | 0,81 | 0,61 | 1,43 | 0,20 | 11,00 100 < 0,005 0,008
TIpenennbl 0,02 | 0,05 0,01 0,01 | 0,01 0,1 0,01 | 0,1 0,01 | 0,05 | 0,1 0,005 0,005
0o0Hapy-

KEHUA
A B r
Cks. 2050 Cka. 2052
2150214 190
2157 8
1
1
1
| 7
1
|
1
21981
HET KepHa 0% 20% . 10% 30% —
S 324.0 )] _6 10% 300,
el l S 0050-10 s
D oo 325,0 =R ——
404 4 ) = 5
404.5 E 326, et 2240, - 1
{ = 224.5] 4 >
5| A 2250 A
4089 oot )
406.4§ .... 4 \ 225.8| om —pm |2052_13|
407.1407.0 3 >
B = 1 L - —
10% 30% 148,5 o
3295
2068-4 . 1
1 28,7
. o ® 0% 20% Y 0% 20%
== 4!
15150 ® e &
0%  20%

Croit 2. 407,1-407,0 M — nicepuTo-ricaMMUTOBAS JIEMKOK-
CeH-KBaplieBasl opojJa C OCTPOYTOJbHBIMU OJIOKaMU (10
1,0 cM) mMonouHo-06enoro kBapua (puc. 4, 6). KoHieH-
Tpauus jeiikokceHa okoso 50 %. IIp. 2068-4 (tabiuwa).
Crnoit 3. 407,0—406,4 M — mecyaHMK MEJIKO-CpeaHEe3ep-
HUCTBIN JIEMKOKCEH-KBAPIIEBBII TOHKOCJIOUCTBIA Ha
TUAPOCIIONUCTOM LeMeHTe. KoHLeHTpauus JIieKoKceHa
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CHJICPUT
KPHIITO3EPHUCTHIN

cheponuTh
CHUJICPUTA C
MTUPUTOM

3epHa
JIEHKOKCEHa

Puc. 4. Ilopoas u pyast Huaénsckoro pymonposiBienust

a — cioii 1. O6beMHO-IehopMUpOBaHHAs MMaYKa TepeciauBaHus KBapll-JeiiKOKCEHOBBIX MECYaHUKOB (CBETJIOE) U CUAEPUTU3UPO-
BaHHOTO XJIOPUT-TUAPOCIIOAUCTOTO MeauTa; 6 — cioii 2. [ceduro-ncamMmmuToBasi KBaplii-JIeiKOKCeHOBast boratast pyia; ¢ — CJoi 3.
Mekue 3epHa JIeiKOKCeHa B pyle ¢ McaMMUTOBOM cTpykTypoit. [lnndg 2068-3, Ge3 aHanuszaropa, YepHOEe — JIEHKOKCEH; 2 — TO
K€ B KOCOM CBeTe, Oejioe — JieliKokceH; d — cioit 4. KoHrioMepaTtoBuaHas Mopoja ¢ YepHbIMU OJIOKAMU KPUIITO3EPHUCTOTO CH-
nepura. CkaHorpamma obpasia; e — nuiidg M3 Toro e odpasiia 6e3 aHaau3aTopa, BUAHbBI B3aMMOOTHOLIEHUS! KPUIITO3EPHUCTOTO
1 c(epoIIUTOBOIO CUAEPUTA; e — ciioil 6. KpyrHble 3epHa JIeiKOKCeHa B pyle ¢ ImcaMMuToBoii ctpykrypoii. [lmud 2068-308, 6e3
aHajM3aTopa, YepHoe — JIEMKOKCEeH; 3 — TOT Xe 1IIU( B KOCOM CBeTe, 0eoe — JIeKOKCceH

15—-20 %, B otnenbHbIX npociosx nocturaet 40 %. Ipe- (o maHHBIM MUKpO30HIOBoro aHanusa): CO, 48,36;
objamarolnii pasMep 3epeH JeirikokceHa 0,1—0,2 mm Al 0, 0,54; Si0,0,77; MnO 0,39; FeO 49,49 %. CocraB
(puc. 4, 8, o). cdepoauroBoro cuneputa: CO, 47,42; CaO 0,33; MnO
Croit 4. 406,4—405,9 M — JeiiKOKCeHCoepKallas KOHIJIO- 3,05, FeO 49,20 %. B HeM moutu Ha TMOPSIIOK OOJIbIIE
MepaToIiofo0Hast mopoaa ¢ OOJOMKOBUAHBIMU arpera- MapraHiia.
TaMU KPUITOKpUCTAJUTMUecKoro cuaepura (puc. 4, d), Cmoit 5. 405,9—404,5 M — mecyaHUK MeJIKO-CpeaHe3ep-
CLIEMEHTUPOBAaHHBIMU CEPUIIUT-KBAPLIEBBIM MaTePUATIOM HUCTBII JIEMKOKCEH-KBapLEBbI CUIEPUTU3UPOBAHHbBII
co cheponuramu cugeputa (puc. 4, e). Penkue xaBep- C TOHKMMM IIPOILIACTKAMU 3€JI€HOBATO-CEPOM TJIMHBL.
HbI (10 0,5 cM) 3aMOJTHEHBl YEPHBIM MOTYXKUIKUM OUTY- KonueHTpauus neiikokceHa (B uuindax) or 10 mo 20 %.
MoM. CocTaB KPUIITO3EPHUCTOTO CUJIEpUTA B OOJIOMKaX Ip. 2068-5 (Tabnuiia).
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Crnoit 6. 404,5—404,1 M — mecyaHUK KpPYITHO-Irpy0o3ep-
HUCTBIN JICMKOKCEH-KBAPLEBBIA CEPBIA C 3€JICHOBATHIM
OTTEHKOM, CUIepUTU3NpOBaHHbBIN. KOHIIeHTpaIus 1eii-
KokceHa okojio 10 %, nmpeobiamamoiiuii pa3mep 3epeH
1,0—1,2 mm (puc. 4, xc, 3).

Croit 7. 404,1—403,7 M — mnecyaHUK MEJIKO-CpeIHEe3ePHU-
CThIA JIeMKOKCEH-KBapleBblii C KOCOUM CJIOUCTOCTHIO,
BBIPaKEHHOM OJ1aroaapst XJA0PUT-TUIPOCTIONUCTBIM CIOM-
KaM CBETJI0-3eJIeHOro 11BeTa. KoHIeHTpalus ieiiKoKceHa
15 %.

Crnoit 8. 403,7-397,0 M — mecyaHUK TPyOO-KPYITHO3EPHU-
CTBII JIEMKOKCEH-KBAPLEBBIA KOCOCIOUCTBIN C YIJIOBa-
THIMM M OCTPOYIOJIbHBIMU 0JIOKaMU MOJOYHO-0€/10ro
kBapiua. B sToMm unrepBaie (6,7 M) Bbixon KepHa 1,4 M.
CopaepxaHue JIEMKOKCeHa 0Kojo 3 %.

Cnoii 9. 397,0—395,3 M — necyaHUK MeJIKO-TOHKO3EPHUCThII
CephIii ¢ OOJBIIMM KOJIMYECTBOM YIIeDULIMPOBAHHOTO
PACTUTETLHOTO IETPUTA.

Crnoit 10. 395,3—392,2 M — mepeciauBaHUe ajeBpPOJIUTA
(1—15 MM) ¢ yrnedUIIMpoBaHHBIM PACTUTEIIBHBIM ACTPH-
TOM U MJIMHBI apruiutoBugHoi (1—40 mm). Tlepexpbi-
BAeTCSl C pa3MbIBOM XKbEPCKOI CBUTOM.

Croii 11. 392,2—391,8 M — KOHIJIOMEpAT ¢ OKaTaHHBIMM TLJIO-
CKUMU TaJIbKaMU CJIAHIIEB U YTJIIOBATBIMU N30METPUIHBI-
MU 0JIOKAMU MOJIOUHO-0€eJI0ro KBapiia.

Croit 12. 391,8—391,5 M — rinHa apruiuTOnonoOHast Kpac-
HOBaTO-KOPUYHEBAasi B OCHOBAHUU, BBIIIIE CMEHSIOIIASICS
3€JIEHOBATO-CEPONA.

MoumHocTh 4YuOblOCKO ¢BUTH Ha Hwuaénbckom
nposienenun 15,3 M. Ha noio JIeitkokceHOBOPYIHO-
ro riacrta npuxogutcd 5,2 M. M3 Hux 3,8 M — pyna
C KOHIEHTpalMusIMu JieiikokceHa oT 5 1o 30 % (win
B nepecuere Ha TiO, ot 3,3 10 20,1 %) u 1,4 M — Gen-
HbIE PYIbl ¢ comepxaHueM JjeiikokceHa 3,0 % (2,0 %
B nepecuere Ha Ti0,).

Acbleeoicckoe nposigaeHue BCKPHITO CKB. 2048
B 14 KM K 10Ty OT SIperckoro MecTopoXIeHus B Bep-
XOBBSIX pyubsi AchiBBOX (puc. 1). Ha rmybune 170,0—
151,5 M 3anmeraloT TeMHO-Cepble YIJIEPOAUCTO-CEPU-
LIMTOBBIE CJIAHIbI. YTOJ TMaaeHUs] CIOUCTOCTU OKOJIO
70, xkiuBaxa okojio 10°. C riy6ounsl 160,0 M claHIbI
OCBETJIEHBI [0 CBETJIO-3€JIEHOTO LIBETA, B MHTEPBaje
152,0—151,5 M mopoabl CBETIO-Cepble, MHTCHCUBHO
TJIMHU3UPOBAHHBIE.

Ha rnuHuCcTOl KOope BBIBETpUBAHUSI 3ajeraet
ynObplocKast cButa (puc. 3, b):

Croii 1. 151,5—-150,3 M — JelKOKCEeH-CUIEPUT-KBapLeBast
rcaMMMTOBasi pyna HedTeHachlllleHHass TEMHO-Cepo-
ro 1[BeTa C YEPHBIMU OOJIOMKOBUIHBIMU CTSIKCHUSIMU
cuiepuTa B JIEHKOKCEH-TIECYaHO-TIJIMHUCTOM MaTpUKCe.
3epHa JieliKOKceHa pacripeaeieHbl HepaBHOMEpHO (0T 7
10 15 %) B mecuaHO-IJIMHKCTOM Belectse (1 MeHee 3 %
B CUJEPUTOBOM KeJiBake) (puc. 5, a).

Crnoit 2. 150,3—148,8 M — mnecyaHUK CpeaHE3EPHUCTHINA
KOCOCJIOUCTBI KBapII-JeiKOKCEHOBbI He(TeHACHIILIEH-
Hblii (puc. 5,6). Conepxanue JeiikokceHa ot 20 10 40 %.

Croii 3. 148,8—134,0 M — nauka rnepecjanBaHust HeTeHa-
CBILIIEHHBIX MEJIKO3EPHUCTBIX TIECYaHUKOB, aJIEBPOJIUTOB,
apruJUTUTOB.

Boime (134,0—133,7 M) 3ajeraet KoHrjiomepat (cioii 4)
TDKbepCKOM CBUTHI. OH CJIOKEH OKATAaHHBIMU TrajibKaMu
ciaHueB (10 3 ¢cM), MIOXOOKaTaHHBIMU 0JIOKaMU MOJIOY -
Ho-0eJyioro kBapua (10 8 MM) U CBS3YIOIIUM MX Jiek-
KOKCEH-KBapIIeBO-IJIMHUCTBIM MaTepuaioM (puc. 5, 6).
Conepxanue JieiikokceHa oT 3 10 5 %. Ha xoHriome-
pate (133,7—129,0 M) TOHKOCTIOMCTbIE CBETJIO-3€JIeHbIE
apryIuThl ¢ TOHKUMHM (0,5—1,5 MM) clloliKaMu CBETJIO-
ceporo ajneBposinuTa (cjoit 5). Yros mageHust CJIOUCTOCTU

METAJIJIOTEHHUA

B aprwuiMtax okojio 20°. ApruJuiuThl IepeKpbIBalOTCS
cBeto-3eneHbiMu (129,0—128,3 M) u TeMHO-cepbIMHU,
noutu yepHeiMu (128,3—122,0 M) Gazanbramu.

MouHoCTh YMOBIOCKOM CBUTHI 17,5 M, TOJIIIMHA
pyaHoro miacta 2,7 M, u3 Hux 1,5 M — Gorarble pyabl
c coaepxaHueM JieiikokceHa ot 20 mo 40 % (uam
B niepecuete Ha TiO, ot 13,4 1o 26,8 %). Kpome Toro,
B COCTaBE JIXKbEPCKOW CBUTHI BCKPBITHI KOHTJIOMEPAThI
MOIIHOCTBIO 0,3 M, COOTBETCTBYIOIIME YOOTMM pydaM.

Jlvtaéavcroe nposieaenue BCKpuITO cKB. 2050 B 3 KM
BocTouHee SAperckoro mectopoxaeHus Ha p. JIblaénp
(puc. 1). Ha rnyoune 347,0—331,0 M TeMHO-cephIe
ciaHIbl (Yrosl mageHus 5—7°), Ha KOTOPHBIX CO CTpa-
TUrpaMYecKMM HecorjacueM 3ajieraer 4YnOblocKas
cButa (puc. 3, B):

Cnoit 1. 331,0—-330,0 M — aneBpPONUT CEPBIi C MPOCIOS-
MM MEJIKO3epPHMCTOrO MecuyaHuka ¢ OOJOMKOBUIIHBI-
MU BKJoyeHussMu (1o 0,5 x 2 cM) CMOJITHO-YepHOTO
o6utyma. B 0,2 M BblllIe TTOAOIIBHI MPOCOit (5 cM) dep-
HOM TOPM3OHTAIILHO PACC/IAHLIOBAHHOMW OUTYMMHO3HOM
MOPOJIBI.

Crnoii 2. 330,0—329,5 M — mecyaHMK KBaplieBO-JIeKOKCe-
HOBBIIl KPYMHO-TPYOO3EPHUCTBIN (pUC. 5, 2) C pe3Ku-
MM HUXHHUM W BEPXHUM KOHTakTamu. boraras pyna.
IIp. 2050-7 (tabmuia).

Croit 3. 329,5-326,0 M — ajIeBpOJIUT CJIOUCTBHIN C BKJIIOYE-
HUSIMU CMOJISTHO-UYE€PHOTo OMTyMa U, BOBMOXHO, yriedu-
LIMPOBAHHBIMU OOPBIBKAMU PACTUTEILHOCTH, YYACTKAMU
KOHIJIOMEPATONOM00HBII 3a CYET 00JIOMKOBUIHBIX CHIC-
PUTOBBIX CTSDKEHUI (puc. 5, 0).

Croit 4. 326,0—325,0 M — ImecYaHUK HESICHOCJOUCTBINA Ipy-
003EpHUCTBIII TEMHO-CEpPbIii KBapll-J1eKOKCEHOBBII
(puc. 5, e). boraras pyna. I1p. 2050-10 (Tabauia).

Croii 5. 325,0—324,0 M — aieBpOJIUT, aHAJTOTUYHBII €010 3.

Croii 6. 324,0—323,5 M — rpaBeJIUT TEMHO-CEPbIif KBAPLIEBO-
JIEMKOKCEHOBBI ¢ 3epHaMU JIEKOKCeHa.

Crnoii 7. 323,5-305,0 M — mayka TOHKOTO TepecaanBaHUs
aJIeBpOJINTa, TOHKO3EPHUCTOIO MeCYaHWKa U aprusuiv-
TOBUJ/IHOM TJIMHBI CEPOro IBeTa. XapaKTepHbI CJIe/bl
JKU3HENESATEIbHOCTH JOHHBIX OPTaHMW3MOB (WJIOEIOB).
B kposne nponutanHbiit HedThIO Mpocioii (1,0 M) men-
KO-TOHKO3EPHUCTOrO TiecyaHuka. [IpumeuaTesneH msir-
HMCTBIN XapakTep HedTeHACHIICHUS, XapaKTePHbIN 1151
Bceil UMObIOCKOI CBUTHI B 3TON CKBaXKMHE.

Yubbiockasi CBUTA MOILMHOCTBIO 26,0 M COOEPXKUT
TpU TOpU30HTa JeliKokceHoBbIX pya (0,5, 1,0 u 0,5 m),
pas3feneHHbIX Oe3pyIHbIMU TPOCIOSIMU TOJIIUHOMN
3,5 m 1,0 m. KoHreHTpaums ieiikokceHa B pygax OT
5 mo 40 %. B mepekpbiBamoLieil IXbePCKOI CBUTE
MOIIIHOCThIO 64,5 M TUTAaHOBasg MUWHEpaJIW3aLus He
oOHapyXeHa.

IToposéanckoe nposieaenue BCKpHITO CKB. 2052 B Bep-
xoBbsX p. [opaséns (puc. 1). Ha rnyoune 236,0—228,7 m
KBapleBO-CIIOAMCThIC CIAHLIbI 3eJieHoro 1BeTta. [lepe-
KpBIBAET UX TUMaHcKasl cButa (puc. 3, I):

Croit 1. 228,7—225,8 M — IIIMHUCTO-OMTYMUHO3HasI TTOpoia
TOPU3OHTAJIbHOTOHKOpPACC/IaHIIOBaAaHHAasA 4Y€pHOIr0 LBETA,
C KOHKpelusiMu (10 2 cM B IOINEPEYHUKE) CUAEPUTA,
K KPOBJIE CUACPUTUIALIUSA 0oJjiee MHTEHCHUBHAa.

Croii 2. 225,8—225,0 M — cMIEPUTOJIUT TEMHO-CEPOTO 1IBETa
C PeJNIMKTaMU TOACTUIAIINX MOPoJ ¢Jios 1.

Croit 3. 225,0—224,5 M — nice(UTOJUT € yrIOBaTBIMU OJ10-
KaMMU MOHOKPHUCTAJJIMYECKOI'O MOJIOUHO-0€eJIOTO KBapua
no 8 cMm (puc. 5, xc) ¢ MICaMMMUTOBBIM MaTPUKCOM Ha
CUJIEPUTOBOM IIEMEHTE, ¢ GECTIOPSIIOYHO pa3MeIeHHbIM
neiikokceHoM (5—8 %). B kposrne (0,1 m) nceduronur
npumeyvaTeseH NpuuyainBoil ¢hopmoit 6J0OKOB KBaplia,
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JICHKOKCEH (Oelble TOUKH) B ME}OKEIBAKOBOM
MaTpHKce

CTSDKECHUE CUaepuTa ¢
PEAKUMHU 3€pHAMHU JIeHKOKCeHa

Puc. 5. Iloponsl 1 pyasl AcbIBBOXKCKOr0, JIpiaénbckoro u IopabeénbcKoro pyaonposiBieHuii

a, 06, 6 — ACBIBBOXCKOE TIpOsIBIIeHUE: a — ciioil 1. Cumepur-ieiikokceHoBasI pyaa (Oeble TOUKH —
JIEMKOKCEH), 6 — cioit 2. HedTeHachlleHHas TCaMMUTOBAsI KOCOCJIOMCTast KBapli-JeKOKCeHOBast
pyna, ¢ — cioii 4. HedreHachlleHHBI KOHIJIOMEPAT C JeMKOKCeHOM (3—5 %) u3 «BepxHei
pPOCCHITNU» B MOMOIIBE JXKbEPCKOW CBUTHI; 2, d, e — JIblaénbcKoe mposiBieHue: ¢ — cioit 2. bo-
rarasi pyjia KpyrnmHO-Trpy0O3epHUCTON TTCAMMUTOBOM CTPYKTYPBI, 0 — CJIOW 3. AJICBPOJIUT C CHU-
JIEPUTOBBIMU KeJIBaKaMU, MPUAAIOIIMMU MOPOJIe KOHIIIOMEPATOBUAHBINA OOJINK, e — cioi 4.
Borarast pyna KpymnmHO-rpy0O3epHUCTON TICAMMUTOBOW CTPYKTYPHBI; ¢, 3, U, kK — [Opabénbeckoe
nposiBieHue: xe — cioii 3. I[Nceduronut npecBsiHO-1IEOHEBBIN C TICAMMUTOBBIM KBaplIeBbIM Ma-
TPUKCOM, CoIepKallluM 3epHa JieiiKokceHa, 3 — cioit 4. [lcedurto-ncammuroBasi Gorarasi pyia,
u — Ta xe pyna B uumde 0e3 aHanIM3aTopa, YepHOe — JEUKOKCEH, K — TOT Xe LU} B KOCOM

CBE€TEC, XKEJITOC — JIEMKOKCEH

KOTOPBIE BBIIENSIOTCS CBETJIO-CEPBIM IIBETOM Ha Oypo-
BaTO-TEMHO-CEPOM (DOHE.

Croit 4. 224,5-224,0 M — HeCOpPTUPOBAHHKII TPybO3Ep-
HUCTBI TleCYaHUK OypoBaTO-CEPBIi HAa CUIEPUTOBOM
LIEMEHTE C KBapLEM I'paBUHHON pa3MEPHOCTH U HEPABHO-
MEPHO pacIipee/ieHHbIM JIeiiIKoKceHoM (puc. 6, 3, u, k).
boraras pyna. Ip. 2052-13 (Tabnuua).

Cnoii 5. 224,0—223,0 M — mecyaHblii CUACPUTU3UPOBAH-
HBII PaKyIIHSIKOBBIN M3BECTHSIK OypOBaTO-CEPOTro IIBe-
Ta ¢ €eIMHUYHBIMU KPYMHBIMU (OKOJIO 1,5 MM) 3epHamu
JIEUKOKCEHA.

Crnoit 6. 223,0-219,8 M — rMHa apruJUIMTOBUIHAS TOJTY-
60BaTO-CBETIO-Cepast TOPU3OHTATLHOIUIMTYATAS C TPEMSI
cioiikamu (5 ¢cM) MEJKO3EPHUCTOrO CEPOro rnecyaHuka,
PaBHOMEPHO pa3MelIeHHBIMU B CJIOE.

Cnoit 7. 219,8—215,7 M — D0JIOMUT-CUAEPUT-KATbLIUTOBAS
Mopojia CBETI0-cepasi ¢ EAMHUYHBIMU TalbKaMu ajeBpoO-
[JIMHUCTBIX TOPOJI, Ha TIOBEPXHOCTH KEepHA OKMCJICHHAs
KEeJITOBATO-KOPUYHEBasi. B momorniBe u KpoBjie MmocTe-
MEHHO CMEHsIeTCS OUTYMUHO3HBIMU MEJIKO3EPHUCThIMU
TecyaHrKaMu KOPUYHEBAaTO-TEeMHO-CepbhIMU. ToJInHa
MECYaHNKOBBIX CIOMKOB 0,2 M.
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Croii 8. 215,7—-215,0 M — rJiMHa TUAPOCTIOANCTO-XJIOPUTOBAS
royiyboro 1sera.

Croit 9. 215,0—214,8 M — mec4yaHUK MEJIKO3EePHUCTBIN OUTY-
MWHO3HBII CUAEPUTU3NPOBAHHBIN KOPUIHEBATO-TEMHO-
Cepblii, MSITHAMU roJlydOBaTO-CephIid.

Croit 10. 214,8—214,2 M — mKHa, Kak B cjioe 7.

Topabénbckoe MPOsIBJICHUE MPEACTaBIECHO IMJIaCTOM
pyaer TonmuHOK 1,0 M. ComepkaHue JISMKOKCEHa OT
5 mo 40 %.

IIyHKTBI JIEHKOKCEHOBO MHUHEPAIM3AIMU YCTAHOB-
JIEHBbI B IIECTU CKBaXuHax (puc. 1).

Ckag. 2043. Ha rinyoune 228,9 M Ha IIMHUCTOM KOpe
BBIBETPUBAHUS 110 BEHICKUM CJIaHIIAM 3aJIeTaloT TPs3-
HO-Cephle apTMUIMTOBUIHBIC TOHKOPACCIaHIIOBAaHHBIE
IJIMHBI, KOTOpbIE MEPEKPhIBAIOTCS KOHIJIOMEpaTaMu
(226,4—224,2 M) TUMAHCKOI CBUTHI (puc. 6, a), coaep-
KAIUMU 0K0JI0 5—7 % KpyIHbIX (0KOIO 1 MM) 3epeH
JIEKOKCEHA.

Ckas. 2051. Ha cnabooKuciIieHHBIX BEHICKUX CJIaH-
Hax Ha rayounHe 328,5—327,5 M 3ajeraimT nceduro-
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Puc. 6. TekcTypbl NOpoa B MyHKTAX MUHEPAIU3AIUH

a — ckB. 2043. KoHrimomMepart ¢ JeiikokceHoM, 5—7 %. CkaHorpamMMa o6paslia; 6 — aetaib
obOpa3iia, Oeble TOUKM — 3epHa JiekokceHa; 6 — ckB. 2051. [Nceduro-ncammuroBast mopomna
C 3epHaMu JieiiKoKceHa, 5—7 %. Bum 1o HamiacTOBaHUIO, ¢ — TOT Xe o0pasel] BKPeCT Ha-
maacroBaHuio; 0 — ckB. 2042. HedbreHachllleHHBIN TPAaBEJIUT C 3epHaMHU JieHKoKkceHa 2—3 %;
e, Jc, 3— CKB. 1-babHeonornyeckas: e — KOHBEKTUBHAsI TEKCTypa B IOPOIaX YMObIOCKOM CBU-
Thl. B KOHycax 1 CONpPSIKEHHBIX ¢ HUMU MIPOIUIACTKAX MEJTKO-CPEIHE3ePHUCTBIX ICAMMUTOB 10
8 % 3epeH NeiiKoKceHa, ac — 00OTallleHHbIE JIEHKOKCEHOM (110 8 %) MpOoCion B KOCOCTIOMCTHIX
rpy0O3epHUCTHIX TIeCUaHUKax 4ynOblockoil cButhl. Llnud 6e3 ananmsaropa, yepHOe — 3epHaA
JIeIKOKCEeHa, 3 — TOT Xe LLIMG B KOCOM CBETe, XKeJToe — 3epHa JelKOKceHa

[ICAMMMUTOBbIE MOPOLI (pUc. 6, 6), coaepxkauiue 5—7 %
3epeH JyelikokceHa (0,2—0,5 Mm).

Cks. 2042. Ha cunepuTu3upoBaHHON KaOJUMHUTO-
BOI1 30HE KOPHI BBIBETPUBAHUS T10 YIJIEPOIUCTO-CEPH-
LIMTOBBLIM ciaHuaMm B uHtepBaie 200,0—197,7 m 3ane-
raloT MpONUTaHHBIE He(hThIO OYpOBATO-TEMHO-CEPhIC
MEJIKO-CpeIHE3epHUCThIE TEeCUYaHUKU C IIPOCTIOEM
(0,15 M) JeiiKOKCEH-KBaplLEBbIX T'PaBEJUTOB C rajib-
Kol kBapua (puc. 6, 6, ¢). DTu HedTeHACHIIICHHbIE
IPaBEJIUThI COAEPKAT OKOJIO0 2—3 % OKaTaHHBIX 3epeH
JIEUKOKCEHA.

Cka. 2013. Ha BeHACKNX YE€PHBIX YIIEPOIUCTO-TIIN-
HHUCTO-CITIOIUCTHIX CIaHIaX B TIepecIaiBaHUM C CePhI-
MM KBapIIUTO-TIECUaHUKAMM pa3BUTa 30HA JE3UHTE-
rpallid KOpPBI BBIBETPUBAaHMSI, KOTOpas IepeKpbITa
MHTECHCUBHO KapOOHATU3MPOBAHHBIM CpeaHEe-KPYITHO-
3epHUCTBIM KBapLEeBbIM IecyaHnkoM (360,5—360,3 m),
comepxamuM 3—4 % neiikokceHa (puc. 6, d). Briiie
recuyaHuKa 3ajeraeT KapooHaronut (360,3—357,7 m)
C PaKOBMHHBIM JIETPUTOM W 3epHaMU JIEUKOKCEeHa (10
1,5-2,0 %).

Cks. 2023. Ha BeHICKHX YIJIEPOANCTO-CITIOANCTHIX
cllaHax Ha ryouHe 317,5 M 3ajeraioT necyaHUKU
TUMaHCKOU CBUTHI. [loBbIIIEHHBIE KOHIIEHTpaIUU
neiikokceHa (1o 5 %) mpuypodeHbl K MHTEHCHUBHO
KapOOHAaTM3UPOBAHHBIM CpPEIHE-KPYITHO3EPHUCTHIM

METAJIJIOTEHHUA

KBapleBbIM TMecuyaHuKaMm Ha riyouHax 317,5—-316,0
u 287,5-287,0 m.

Cks. 1-banbHeonoruueckasi. IIpobypeHa Bo3-
Jie YXTMHCKOTO caHaTopwusl. 3ajieraioiias Ha BEH]I-
CKMX TEMHO-CEePBhIX KBapll-XJIOPUT-CEPUIIMTOBBIX
claHuax 4yubblockas CBUTA B CBOEU HUXHEN 4acTu
(438,0—423,0 m) cnoxeHa MPEeUMYIIECTBEHHO apTui-
JIUTaMHU C TIPOCIOSIMM TPYOO3EPHUCTBIX KBapIIEBBIX
MecCYaHUKOB. B HMX Pa3BUTHI TEKCTypbl, Ha3BaHHbIC
HEeKapOOHATHBIMU MOP(OTEHETUYECKUMHU aHAJIOTaMK
KOHYC-B-KOHYyce [6, 7] (puc. 6, e¢). B koHycax mnpu-
cyrctByeT Mekuii (0,1—0,2 MM) seiikokceH (no 8 %).
B MayioMONIHBIX (IoNW CaHTUMETpa) CIoiKax Tpyoo-
3EPHUCTHIX TECYAaHMKOB PacIpOCTPaHEHbI KPYITHBIC
(okono 1 MM) 3epHa JIeliKOKCeHa ¢ MaKCUMAaJbHBIMU
KOHIeHTpauussmu 3—5 % (puc. 6, xc, 3).

3akmouenune. [IpencraBieHHbIe MaTepUabl CYIe-
CTBEHHO JOTMOJIHSIOT JaHHBIC O TATAHOHOCHOCTH A per-
CKOTO pymHOro y3ia. Ha ero Teppuropnu 3a KOHTypaMu
OTHOMMEHHOTO MECTOPOXICHMS M3BECTHO 88 cKBa-
KMH, KOTOPbIE BCKPBUIA JEBOHCKUE OTIOKCHUS W UX
KOHTAaKT C MOACTUJIAIOIINMHU ITOPOJaMH 0aiiKalbCKO-
ro ¢yngamenTa [2, 3]. Hamu usyyeH xkepH 27 ckBa-
KWH, B 4YeTBIpeX YCTAaHOBIIEHBI PYIOIPOSIBICHMUS,
a B IIECTH ITYHKTHI JISHKOKCEHOBOW MWHEpaTU3alnu,
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YTO TIPUBOIUT K BBIBOAY O IIPUYPOYCHHOCTH ITPOTHO3-
HBIX PeCYPCOB K JIBYM HEPABHOLIEHHBIM I10 MPOAYKTHB-
HOCTU PYJIOHOCHBIM 30HaM.

PynoHocHast 30Ha ¢ O4eHb BBICOKOIl TIPOMYKTHB-
HOCTbIO OTpaHMUYE€HA KOHTYPOM YMObIOCKOI CBUTHI
(puc. 2) ¢ XapaKTepHBIMU POCCHIMSIMU AJIJTIOBUATBHO-
ro TUIa. BTa CBUTA BMEIIAeT MECTOPOXKICHNE-TUTaHT,
KOHTPOJIMPYET pa3MellleHUue TpeX OOHapyKeHHBIX
PYOOTIPOABIEHUN C TIACTAMU TUTAHOBBIX PYI, COIEP-
Kamux (mo wryHbeIM 1podam) mo 32 % auokcuaa
TUTaHa. OTU PYAOMPOSIBICHUS IO JUTOJOTUYECKUM
1 MUHEPAJIOTO-TeXHOJIOTMUECKUM IMoKa3aTesIsIM aHaJIo-
TUIHBI KpaeBbIM 30HaM SIperckoro He(pTEeTUTAaHOBOTO
MECTOPOXIEHUSI U, MO-BUAUMOMY, SIBISIIOTCS (iaH-
ramMy (30HaMHM BBIKJIMHUBaHUSI) HOBBIX MECTOPOXIe-
HUIA. DTa pyIOHOCHAs 30Ha IIOIIanbio 0KoJio 500 kM2
repcrieKTMBHA Ha OOHapy>KeHWe KPYIHbIX U CPeIHUX
TUTAHOBBIX MECTOPOXKICHU, 3ajIeralolyX Ha IIyOorHaxX
or 110 go 500 m.

PynoHocHass 30Ha co cpeaHeil MPOAYKTUBHO-
CThIO pacIpoCTpaHEHa B OCHOBHOM 3a TpeaejaMu
YUOBIOCKON CBUTBHI. OPUEHTUPOM MPHU IIPOBEICHUM
€e TpaHull CJyXaT BbISIBJ€HHbIE MYHKTbl MUHEpaJIM-
3auuu. OHU MPUYPOUYEHBI K CKOJB3SIIEMY KOHTaKTy
Pa3HOBO3PACTHBIX (DPAaHCKUX IOPON ¢ OalKaIbCKUM
OCHOBaHMEM W MpeacTaBlieHbl (parMeHTaMu pocC-
ChINleil MpuOpeKHO-MOpcKoro Tuma. OOHapykeHHOe
B 9TOM 30He lOpabEAbCKOE MPOSIBICHUE TSITOTEET
K TIOAOIIBE TUMAHCKOW CBUTHI W SIBJISIETCSl aHAJIOTOM
M3BECTHOIO C CepeAuHbl MpolLIoro Beka BomHeHckoro
MpOSIBJEHUS, MPOTHO3HbIE pecypchl (P;) Kotoporo,
MoJACYMTAHHbIE MO (opMyse yaeJbHOU TMPOAYKTUB-
HOCTH, oueHMBaioTcss B 17 maH T [2]. Macmrta0bl
MECTOPOXAECHUI B OTOM 30HE MOXHO YCTAaHOBUTH IO
aHajnoruu ¢ BogHeHckuM mposiBiieHreM. OcoOeHHOCTh
DPYIOHOCHOI 30HBI — BBICOKAsl BEPOSITHOCTb OOHAapy-
XEHUS B HEM CPEOIHMX M MAaJIbIX MECTOPOXICHUMA,
3aJIeTalolMX Ha CPaBHUTEIBbHO HebosblIon (oT 50 M)
ryouHe. Jlokanuzaluio TUiolianei, mepcrneKTUBHBIX
Ha TIOMCKM HETJTyOOKO 3aJIeTaroliX MEeCTOPOXKICHUH,
MO>KHO MTPOBECTU HA OCHOBE UMEIOIIMXCS ceiicMopas-
BEIOYHBIX MaTepUasoOB.

Haxe ecim OTKa3aTbCs OT HACU DKCTPAIOJIsi-
LIMM JAaHHBIX, MOJYYEeHHbIX TMo 27 CKBaXXWHaM, Ha
OCTaJIbHbIE (LIECTBAECAT OJHY), TO M TOrJa CyMMap-
HBIE TIPOTHO3HBIE pecypchl SIperckoro pymHOro y3ia
no kat. P;, ycTaHOBJEHHbIE METOAOM 3KCHEPTHOU
OLICHKHU, TIPUXOMSITCS Ha BEJIWYMHY, COINOCTaBUMYIO
C BEJIMYMHON YTBEpPXKICHHBIX 3amacoB fperckoro
MECTOPOXIEHUSI-TUTaHTa.

CJI0XXHOCTh BM3YaJbHON NMArHOCTUKU SIPErCKMUX
JICKOKCEHOBBIX Py, 00YCIOBICHHYIO KapaIUHAIbHBIM
pazianuyreM (pU3UYECKUX CBOMCTB SIperckoro Jieikokce-
Ha U PYIHbIX KOMITOHEHTOB UJIbBMEHUTOBBIX U PYTUJIO-
BbIX POCCHINEN, 11€JIeCO00Pa3HO YUYUThIBATh MPU MPO-
eKTUPOBaHUU OYpOBBIX pabOT Ha ruiolaau SAperckoro
PYAHOTrO y3ia.

ABTOp cepaeuHo npusHateneH B. JI. Macaiitucy
u C. I1. [llokanbcKoMy 3a KOHCTPYKTUBHYIO KPUTUKY
PYKOIIMCHU U Psifi LIEHHBIX PEKOMEHIALINIA.
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