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HeoGxonnMo OTMETHTHL yuacTHe B H3Y4EHHH 30.10TOHOCHOCTH 3amaaHo:
CHGHpH M B OCBOEHHH OT/e/bHbIX ee paiioHoB H Mectopoxaenuili A. . By-
auiiaikosa, M. K. v B. WU. Bawxkenosuix, ®. H. Iaxosa, H. A. Batosa,
r.. 1. I'locnenoaa, C. C. Mavbenka, 1. U. Kaanuuukona, b. . Bacuabesa,
B. A. Bpv6aesckoro, B. M. Hockosa, B. K. Monnua u ap.

3AKOHOMEPHOCTH PA3MEUMIEHHS, COCTAB
A TEHE3HC 30JI0TOPYIAHbBIX MECTOPO)XIAEHHA

B oTnHuHe oT ceBepo-BOCTOUHBLIX paHoHoB B 3anajuoil CubHpH MaKcH-
MYM 30JI0TOrO OpyAeHeHHs TATOTECT K BbIXOAdM METaMOP(H3I0BAHHLIX 3¢-
(hy3HBHBIX TOJLL NpeHMYyLIecTBeHHO ANa6a3-CrHAHTOBOH dopmaukH. B atux
TOJLLAX COAepKaHHe 30.10Ta HeCKOJbi:0 Bbile KaapkoBoro [50]. K aThuM ke
TOJIIIAaM B OCHOBHOM MNpHYpOUeHbl I1aBHble 30J0TOHOCHLiE TDAHHTOHIHLIC
HHTPY3HH nectporo cocraBa. MHTpy3uu Tex ke Bo3pacToB, pasmepos, popy
it pauuii, HO 3ajeraiolLliie cpeH O0CaA0YHO-TePPHIreHHbIX TOJLL C COAEprKa-
HHEM 30/10Ta HHXKe KJapKOBbIX OTJIHYAIOTCA €/1a60H 30J0TOHOCHOCTBIO HAH
NOJTHBIM €€ OTCYTCTBHEM.

CBoco0pa3xa CB#3b 30J0TOr0 OpYAeHCHHS ¢ KapOOHATHbIMHI TOJLIA-
Mit. MHOrHe pocChinH, KOpeHHble MeCTOpPOXK/AeHHS H MX MpH3HaKH B 3anan-
Holt CHOHDPH TATOTEIOT K KOHTAKTaM H3BEeCTHAKOB C CHJIUKATHbLIMH NOPOLAMH.
OnHako Ha 3HAYHTEAbHOM OT HUX YAaJeHHHM CPEAH H3BECTHAKOB 30J10TOe
opyleHeHHe, KaK MpaBu/o, He NposBJsercs. ITo 0ObACHAETCA CBOMCTBaMH
M3BECTHAKOB KaK ocalutesed 30/0Ta H3 FHAPOTEPMAJbHBLIX pacTBOPOB.
Pa3jnyHas KOMIETEHTHOCTb H3BECTAHKOB H CHJHKATHHIX NOPOA, KpoMme TO-
ro, OJaroNpHATCTBYeT PasBHTHIO PYJOKOHTPOJHDPYIOILHX 30H APOoOJaeHHs.
XapakrtepHo, 4TO B H3BeCTHAKAX 30JI0TO accouHupyeT ¢ cyabpugamu B
6Gonbuiedl Mepe, YeM B CHJIHKATHbLIX MOpOAAx.

B 3ananxoit Cubupu 3010T0e OpyleHeHHe CBA3AHO C PA3.THYHBIMH Mar-
MATHYECKHMH KOMIIJIEKCAMH HauyHMHas C HHJKHero KeMGpHS A0 IOPBl BKJIO-
uHTeNbHO. loKeMOpHIiCKad 30/10TOHOCHOCTL 3JeChb BecbMa mpofJeMaTHYHA.
Xapakrep cB$i3H 30J0TOro OpYA€HEHHSl ¢ MarMaTH3MOM H MarMaTHYeCKHAll
NopojaMu pasJiHyex.

IpauuTOoUAbl, BO3HHKIIHE B 30HaX C MOBLILIEHHBLIM KJAapKOBbIM cojep-
KaHHeM 30.0Td, NO-BHAHMOMY, CJAYKMJAM HCTOUHHKOM 3MaHauuit. 3Hauu-
TeJbHLIE KOJNHUYECTBA 30J10TA BbICBOGOXKAAMUCH TaKXke NMpH TIyOHHHOH AHG
¢depeHuuanuy oboraileHHO# UM OcHOBHOII Marmel. B sTOM cayuyae npossas-
¢TCsl CBSI3b 30JIOTOFO OPYICHEHHA C MEJKHMH TejaMi rab0po-AHOPHT-AHa-
6a30B0oil ¢OopMalLHUN KaK FeOCHHKJIHHAIbHOrO, TaK H NOCJA€0POreHHOro 3Tana.
HakoHel, 3010TO B JOCTAaTOUHBIX AJA OOpa3s0BaHHS MECTOPOXKICHHH KOJH-
yecTBaX MOIJIO H3BJeKaTbCs B Npouecce MHAPOTEPMadbHOrO MeTramMopduima
M3 runep6asHTOB WJAM APYrHX MOPOJ C TOBBILUEHHEIM €ro COAepXKaHHeM.
[Tpu 3TOM BO3HHKA/NH COOTBETCTBEHHO JHCTBEHHTOBble, Gepe3uTOBbIe, NPONH-
JUTOBHIE, KBapUHUTOBLIE H ApPYyrHe 30HH, B Haubojee ApPeHUpPyeMbIX yuact-
KaX KOTOPhLIX NpH TMNOHHXEHHH TeMMepaTypsl pacTBOPOB NPOHCXOLHNO OT-
JIO)KEHHe 30J10Ta COBMECTHO € CyJb)HAAMH METAJJOB, TAKAe BbIHECEHHBIX
U3 30H BblllleJayHBaHHs. HauMeHbIIMA HHTepec Mo 30JI0TYy B perHomne npei-
CTaBJISIIOT UIEJOYHBle HHTPY3HH. MHOrHe 30/0TOPYAHbIE MECTOPOXKACHHSA
NpHypoUeHbl K yYyacTKaM HEOMHOKDATHOTO MPOsIBJeHHA MarMaTH3Ma W CHA-
poTepmagabhHoro Meramoppuama. Ocolbulit HHTepeC NPEACTABJAAIOT MeJIKHe
caTeMJIHTBl KPYMHBIX MacCCHBOB, TOJbKO BCKPbiBaloiluecst KynoJja ¥ Hachl-
LleHHbIC Da3HOBO3PAaCTHHIMH MPOAYKTaMH MAarMaTH4YeCKOH JesTeJbHOCTIH
30HBI AOJITOXHBYIIHX Pa3jOMOB.

DHJOTeHHble 30JIOTOPYAHblE MECTOPOXK/AEHHs pPerHoHa MNpeacTaBJeHbl
KBapLEBLIMH JKHJAaMH, BKPalJIeHHO-IITOKBEPKOBBIMH 30HAMIl H METacOMAaTH-
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Lax 1 [03B0ASET BbIACAHThL 30J10TO-ILEEAHTOBLII MHHCPaJbHBIA THN, B pY-
[1axX KOTOPOro BO3PacTaeT CofepAaHiie rajeHura,

YBeaHuenne B pa3pe3c KOAHUECTBA CAAHUCBLIX OTJ0XKEHHI CKa3uiBa-
€TCs1 Ha NOBHLILICHHH COAepKaHHi MbllibsAka i 06pa3oBaHiH 30/10TO-aPCeHO-
NHPHTOBOTO NMOATHIIA OPVACHEHHS.

Hakonel, yBeaHuCHHC B 3IBreoCHHKANHAJIbHBIX 30HAX KOJAHYeCTBA 3¢-
(y3HBOB KHCJIOTO COCT4Ba HapsiAy C OCajOYHBIMH NOPOAAMH MPHBOAHT K
passuTHioO GapHT-noAHMeTaHuYeckoli dopmaunn ¢ 3ojotoM. Bospact me-
CTOPOX/CHHI 3TOI dopMallil 3aBHCHT OT BPeMeHH MpPOSIBJEHHs MarMari-
YeCKOH AefiTeJbHOCTH, MHOrAa 3HAUHTEeNbHO OTOPBAaHHOH OT NMepHoga reo-
CHHKJIHHAJIBHOTO  HAKOMJIEHHA  BVJKAaHOM€HHO-OCAJOYHbLIX  0O0pa3oBaHiil.
B uwactHocTH, yAanoch YCTAHOBHTH TepILHHCKHIT BO3pacT CaJaHPCKUX MOJIi-
METaJJIHYeCKHX MeCTOPOXKJAeHHIl, RoJroc BpeMA CUHTABLIMXCH paHHena-
Neo3oiickuMH. [epunHckHil BO3pacT TNOJHMETAJJTHYECKOTO OpYAeHEeHHS
C 30JI0TOM YyCTaHaBJlIBaeTcsd TaM, rie 0HO NMPOABHAOCL CpPelll [PEeBHHUX
BYJIKAHOT€HHO-0CAAOUHLIX 00pa30BaHilll B CBA3H C MEJIKHMH TepLHHCKI-
MII  TocJecKJafuaTeiMit  HHTPY3usiMyu  rabopo-Anopur-jgnabasosoilt  ¢op-
MalUHH.

B nocaecanec Bpemsi Bce Goablie NPI3HAKOB 30J0TOr0 OpVACHEeHHST 06-
HapYXHBaeTcd B MHOFeOCHHKANHAJbHbLIN CTPYKTYPax H CTPVKTYpHO-¢op-
MaUHOHHBIX 30HAX cJokHOro cTpoeHns [1]. Cnabasi H3y4eHHOCTb TaKHX
pPyAonposiBJAeHHH NO3BOJSET HeCKOJABKO YCJIOBHO OTHECTH HX K 30J0TO-pel-
KOMeTaJIbHOH (opMalHH, B KOTOPOH, MO-BHAHMOMY, TpH ce AajbHefilleM
HCCJeAOBAHHH MOXKHO OyJeT pa3anyaTbh HECKOJIbKO MHHEPAaJbHbIX THNOB:
MeAHO-MOJNHOAEHOBBIIT € 3040TOM, apPCCHHAHO-KOOAJLTOBLIN C BOJbPpPaMom
H 30J10TOM i1 Ap.

[TposBaenns 30/0Ta OTMEUEHb! B APEBHHX 30HAX OKHCJEHIS TNOJHME-
TaNJHYECKHX H MeJHO-30J0ThIX MeCTOPOXK/eHHIl B BEPXHEH YacTH NOA3OHNI
ueMeHTanHH. Pa3BHTLL OHH TaM, rie Jyulle COXPaHHICh OT 3PO3HH PCJHK-
Thl TPEeTHYHOH NOBCPXHOCTH BLIPABHHBAHHUA I KOp BuiBeTpuBaHud. [Tosh-
IIeHHbIE COAepP:KaHHA 30J10Ta MPH BeCbMa OTPAHHUEHHBIX 3amacax BCTpeua-
JHCh B CLIIYYKaX HUIXKHEro rOpH3OHTAa 30H OKHC/AeHHs. DBypble »elne3HAKH
NpH 3TOM HEPEAKO NpPaKTHUYCCKH cBOOOAHLI oT 3os0Ta. Mopdodorus 3ou
OKHCJeHHA MHoroo6pasHa. B kapGoHaTHbIX N0pOJaxX OHH BBHIPaXKEHH! Kap-
CTOM € 0610MKAaMH OKHCJICHHBIX cyabpuanbx pyva. IIpusnakamu nx sonoto-
HOCHOCTH CJVXKAT HAUHHAIOLIHeCH 3[ech e JOXKKOBbie poccbini. Xapakrep-
Hbl I/ MHOTHX 30JIOTOHOCHBIX 30H OKHCJCHHS YUACTKH AC/JIOBHANbHBIX OT-
JIOMEeHHH, HHTEHCHBHO OKPAalUCHHbiE B PrkaBLlC TOHA THAPAaTaMu XeJdac3a i
collepallHe 3040T0.

OntumanbHble ycaoBHS poccbincobpasoBannus B 3anaadoit Cubupn
CJOKHJAHCL B paOHaX € OTHOCHTEJIbHO NPOLOJNHTEAbHBIMH OJHIOLEHOBH -
MH TIOAHATHAMH. Boicokoropuuie obaacti Aatas M He6osbuias yacte Kya-
Heukoro AnaTay, NOJAHSBLIHECS 33 CHETOBYIO JIHHHIO, TEPSJIH POCCHINK B pe-
3yJabTaTC HepefoBaHIisl NepHOAOB peuHoil 3po3uH H JeAHHKOBOI 3K3apallii.
3aecb NpOMBILACHHbIC POCCHINI HEH3BCCTHLL. DOJBLINHCTBO 3anagHoCHOHP-
CKHX pocchbilieill HaXOAUTCH B TOPHCTOH MeCTHOCTH C INPCBLILICHHAMII BOJO-
pas3aesnoB Hajl NOHMaMH peK B HECKOJILKO COTEH METPOB H abCoIOTHLIMU
OTMeTKaMH, JHIWb H3peaka npepbiwaloutivi 1000 m. B pasuuix mecrax co-
XpaHuJgocb ot 1 1o 3 noBepxHocTeii JApeBHero BblpaBHHBaHHA. B poccoin-
HbIX paHoHaxX XapaKTepHbl CMOKOHHble hopMbl pesbeda € IWHPOKHMH BOIO-
pa3aeNbHBIMH NPOCTPAHCTBAMH H TYCTOH PeyHOH ceTbio.

Conep)aHust 30/10Ta B 30JIOTOHOCHOM TjlacTe aJJIOBHAJbHBIX POCCHI-
neit 06LIKHOBEHHO HeBBICOKHC. Bcee mpoTsiKeHHble aJJioBHAAbHLIE POCCHITIH
MONMOJHAIOTCA 30JI0TOM H3 MEJIKHX NMPHTOKOB C JOMKOBBLIMH POCCHINSAMH.
YcTaHoB/IEHO, YTO POCCHITH U KOPEHHble MECTOPOXKACHHS 3040Ta B PerHOHC
npakTHUecKH He pasoOliueHbl. Pocceinu muTaloTcs 30J0TOM JHUIL B CBOHX
BepllHHaX.
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Bricokue Teppacosble poccuini (2o 100—150 M) HHOraa OTAHYAIOTCS
BLICOKMMH COMEP/KaUHSIMH 30.10Ta. HacTo OHH NPHHAAIEKAT K ApeBHeil peu-
HOH CCTH C OTJHYAIOUIHMCA OT COBPEMEHHOTO HanpasjieHHeM AOJHH.

SA10BHANbHO- AN IOBHAAbHBIC  POCCHINH  X3PAKTEPH3YIOTCA  KPYTLIM
TaJbBCrOM, HEOKATAHHOCTbIO KAMEHHOro MaTepliajJa M HePaBHOMEPHBIM CO-
JAeprkaHHeM 30J0Ta.

B poauMHax pek H3BECTHbI KOCOBble DOCCHIIH MEJKOFO HelyiuyaToro
3000Ta. B HacTosiLee BpeMs HX 3HaueHHe YyTpaueHO.

OCHOBHBIE 30/10TOPYAHBIE ®OPMALIHH

HaunGoabuiel H3BECTHOCTbIO M HM3YYCHHOCTbIO XapaKTEPH3YIOTCHA MeCcTo-
pOXKIAEHHS 30J0TO-CyaAbuaHO-KBapueBol ¢opmanun. OborauieHne 30M0TOM
KBapUeBbIX XHJ ualie HaOMOAAETCA B MECTaX Pas3BHTHS CYab(HAOB (MHPH-
Ta, apCEHONMUpPHTA, pexe XaNbKONMHPpUTA, raneHutTa u chanepura). M3 npo-
SIBJEHHN 30J10TO-CyJbdHIHO-KBapuesod (opMalHH HaHGOJbLIHH HHTepec
IIPeACTABJIAIOT YCTOHYHBBIE MO MPOCTHPAHHIO M Ha TIIYGHHY XUAbl B Mac-
CHUBHBIX M3BepX<eHHLIX NMOpPOAAaX HAH B HX KOHTAKTAX C BMeHIalOULHMH TOA-
iaMi.

MecTopoxnennsi 3010To-KonyelaHHON (opMaLlH B perioHe OGBEKTOM
CKOJIbKO-HHOY/lb CHCTEMATHYECKHUX MOHCKOB H pa3BelOK He CJAYMHJIH H O HX
HaJHYHUH H TeM GoJee NPOMLILI/IEHHONH 3HAYHMOCTH TOKA MOMXHO CYIHTb
JMLWb 110 JOBOJLHO OTPLIBOYHBIM H KOCBEHHbIM TAHHDLIM.

INpoTsKeHHble 30HBI CYJb(MHAHOH BKPanAeHHOCTH, HEPEAKO COMPOBO-
AKJawlMecs LITOKBEPKOBLHIM OpY/AeHEHHCM, HacTO BLIABJAAIOTCA Ha MAOLLA-
44X pa3BHTHA pocchineil 30/10Ta. HekoTopble H3 3THX 30H BCKPLITH FOPHLIMIL
H O6ypoBbiMH pabotamu. Cna6as H3yuyeHHOCTb MeCTOPOMKAEHHH 30/10TO-KOJI-
uefaHHON (GoOpMaUHH B perHoHe CBA3aHa C TeM, YTO B OKHCJEHHBbIX BbIXOZAX
OHH uyacTo o6pa3vioT oTpUlATeAbHbIC GOPMbI MHKpoOpeabeda H NEpPeKpbIThl
MOLLHBIMH PBIXJbIMH OTJIOKEHHAMH.

PynonposaBaeHnss 30M0To-KoMveaHHOH GopMauun pa3MellalnTes B BY.1-
KAHOreHHO-TEPPHTCHHBIX TOJIILAX HHKHEro — CpefiHero KemOpHs, B rOpH30H-
Tax yepHLIX (UITHTH3IHPOBAHHBIX AJ1€BPOJIMTOB H CJaHUeB, Tydax aHne3u-
TOBbIX NophHpPHTOB, pexke — B camux nopduputax. B 3Tux nopomax no-
CTOSIHHO HabslofaeTcsl HepaBHOMepHAash BKPanJeHHOCTb MupUTa, 6osee HH-
TEHCHBHAs Ha Y4acTKax ¢ npeobJafaHHeM BVJKAHOTCHHBIX 00pa3oBaHHil.
30HB! CYyJbGHAN3AUKH TAKOr0 THNA HMEIT pPerHoHaJqbHOE PacnpOCTPAaHCHHC.

CauBHbBle KOM4YelaHHble pyAbl (NHPHTOBLlE, MHUPHT-XaJbKOMHPHTOBLIE N
THPHT-NTHPPOTHH-XAJIbKOTTHPHTOBbLIE) MPOABIAIOTCA B TEX e 30HaX BKparn-
JieHHOH cyJabhHAH3auuH, HO Gonee JOKaJbHO, r1aBHbIM o6pa3om B npefe-
Jax rnepeceKalollHX HX 30H paccyaHieBaHHs. TO PyAbl POXKHIKOBO-BKpan-
JIEeHHOTO THMA, C JHH3aMH CYAb(HI0B, OPHEHTHPOBAHHBIMH 110 CNaHLEBAaTO-
CTH.

MecTopoxaeHuil 3040To-cynbPHAHO-AHCTBEHHTOBOH (opMauuH B pe-
THOHe NOKa HEeH3BECTHO, MOCKOABKY 3TOT THN OOBEKTOM LeJeyCTPEeMJCHHBIX
MOHCKOBO-Pa3BeOUHbIX PabOT MpaKTHYeCKH 10 CHX nop He spjasetcs. Ilpo-
ABJeHHs 3Toit popMauHy OOHAPYXEHBI TAM, TAe MAacCCHBbl VJbTPaOCHOBHLIX
nopojJ NoJABepraloTcsd BO3AeHCTBHIO FPAHHTOHIOB.

3onoro-remaTutoBas pynHasi GOpMAlLUs TNpencTaBjieHa pyLonposiBie-
HUSMH, NMPHYPOUEHHBIMH K 30HAM CMSTHA H HHTEHCHBHOrO THAPOTEPMaNbHO-
ro Meramopdusma. X 0COGeHHOCTb COCTOHT B OOGMNBHON TFeMaTHTH3aUHH
BMeIlLaloUWHX OpydeHeHHe nopond, FAaBHbIM 06pa3soM XJOPHT-CEPHILMTOBbLIX
C/NaHLeB, H3BECTHSKOB H BTOPHUHbLIX KBApUHTOB. ['eMaTHTH3HpOBaHHbe To-
poAbl coaepXaT 3HAUHTE/bHOE KO.JIHUECTBO TOHKO3€PHHCTOrO MarHeTHTa.
B reMaTHTH3HpPOBaHHBIX NOPORAX Pa3BHTH! CYLIECTBEHHO NMHPHTOBHIE NPO-

JKHJIKH C colepaHHeM CyabdHI0B B AJacTO- N JMHH3006pa3HbLIN 3amdexax
5—30%.
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30a0TO-KBapU-NHPHT-YepHOCAaHUeBass (oOpMalLHs MNpeACTaBJIeHA pyao-
NPOSBAEHHUSAMH, NPHYPOUYEHHBIMH K 30HAM CMATHS H PacCc/laHleBaHHA Mopol,
KOTOpHIe MpeTepnejy 3HAYHTEJNbHbIH rHApPOTePMaAbHbIH MeTamopdudm. das
3TOTO THMA XapaKTepHbl NPOXKHAKOBO-BKpaNJeHHble 30HbI, OOM/JIbLHO MHHE-
panu30BaHHbie THPHTOM H KBapleM.

PynonposiBneHHs B YepHOC/JAHLEBBbIX TOJLAX (HKCHPYIOTCS Ha He-
CKONBKHX cTpaThrpadHuyeckHX YPOBHAX: HHMHe-cpelHepH(pelCcKoM, HHXHe-
cpenHekeMGpHiicKoM H, B MeHbuleit mMepe, B 6ojee BLICOKHX UYacTAX MaJaeo-
30iicKOro paspe3a. PyronposiBneHHsi, NMPOCTPAHCTBEHHO MPHYpOUeHHble K
4epHOCTZHUEBLIM TOJLIAM, 3a4KOHOMCPHOH CBAI3H C HHTPY3HBHBIMH 06pa3o-
BaHHSMH He OOHapy»KHBatOT. 30.10TOe OpYAEHEeHHe B HMX KOHTPOJHpPYEeTCH
30HAMH pa3/iOMOB, JIOKAJbHOIO CMATHA M pacC]aHLUEeBaHHA NMOpoi, K KOTo-
pPHIM TATOTEIOT TaKKe ApYrHe THMbI 30JI0TOTO OPYACHEHUS M CBA3aHHble C
HUMH JIO/IMHHBlE pOCCHIMH. BMmelaionine opyaeHeHHe TOMILH XapdaKTepH3y-
I0TCSl YacTOH NepeMesKaeMOCTbIO MOPOI, Pe3KO OTAHYAIOUIHXCA M0 QHIHKO-
XHMHYecKHMM cBoiicTBaM. Hanb6osee OnaronpusiTHbl COYETAaHHA TOPH3OHTOB
YIJHCTO-TIMHUCTBIX  CJaHUEB C H3BECTHAKAMH, CEePULHT-XJOPHTOBbIMH,
KBapll-CepPHUILHT-XJIOPHTOBLIMH Cl1aHuaMH 1o 3¢¢y3HBaM OCHOBHOIO H Cpel-
Hero coctaBa. 30J0TOPYAHbIE Y3/bi, B CTPOCHHH KOTOPHIX yYacTBYIOT Y€PHO-
CJAaHIleBble TOMILI, OTJIHYAIOTCS NOBbIIEHHOH NPOAYKTHBHOCTHIO.

Munepasbhblit coctaB pya stoil ¢opMmauud oueHb GeleH. Pyabl npea-
CTap/JeHbl TaBHbIM 06pa3oM NMHPHTOM, KBapleM, pexe MHPPOTHHOM, raJje-
HUTOM, C(asepuTOM, XaNbKOMHPHTOM H apceHonuputoM. CofepkaHue nu-
puta B pyaax 2—20% u noBbIIAETCA BMJOTb OO0 0Gpa3oBaHHA CJHBHBIX
cyabpuaubix pya. KoHuentpauuu 3osorta nuakde. [loBbillleHHe KOHIEHTpa-
UHH MeTajJia NPOUCXOAHT C YyBeJlHUeHHeM B pylax COAEPXaHH KBapua.
30/10TOHOCHOCTb UePHOCAaHUEBLIX TOJILL H3yueHa cnabo.

Jas nposiBneHRi 3040T0-peRKOMeTaNAbHONR GOpMaALHH XapaKTepHa MpH-
YPOUEHHOCTb K CTPYKTYPHO-DOPMAUHOHHBLIM 30HaM MHOTEOCHHKJIHHAJbHOIO
THNA, CJIOKEeHHBIM CYILeCTBEHHO NecuaHo-cJaaHileBbIMU TosmaMu. MuTepectsl
30JI0TO-MBIUBAK-KOOATbT-BONb(paMOBLIe MPOSIBJAEHHST B 30HAX [ApoGjeHHs
H cMmaATHA. Pa3anyHble MHHepadbHble THObLI 3Tofl pOpMauHH pacnpocTpaHeHk!
BO (DITMLIOHAHLIX TONIIAX AeBOHa M KCMOPO-OpJI0OBHKA 1 MpeacTaBfeHbl 30-
HaMH BKpPaMJeHHO-LITOKBEPKOBOI MHHeEpaaH3alHH.

BOJIb®PAM

[lepBble cBefeHHsl O HaXOXAEHHH BOAb(PAMOBBLIX MHHepaJaoB B 3amaj-
Hoit Cubupn (B I'opHom AaTae) oTHocATcs Ko BTopoi nogosuHe XIX 8.,
Korna B pyAax KosblBaHCKOro MeAHOro pyAHHKa Obll OGHapy»KeH BOJb-
ppamuT, onucaunblii B 1894 r. munepanorom Il. EpemeeBnim. Cyas no 6o-
Jlee pPaHHHM OMHCAHHAM 3TOr0 pYAHHKA, BOJAbGPAMHT, MO-BHIHMOMY, GBLI
BCTPEUEH TaM euwie B Hauaje pa3paGoTok MectopoxiaeHus B 1726 r., Ho
OflCcaH KaK «lIecToBathlil wepd». TlpakTHueckuil HHTepec K MecTOpoOXJe-
1AM Boabdpama 3anagHoit CuGupy NOSABUJACA B MEPHOA CTAHOBJIEHHS H
PA43BHTHA OTeYeCTBEHHOH MeTaJJYPrHUH B roiabl NMepBHIX NMATHIEeTOK. B 3rtor
JKe nepHoa 6blna oGHapvKeHa GOabwias vacts (6onee 30) HblHe H3BECTHBIX
\eCTOPOXKAEHHIT Boabdpama [opHoro Aatasi. DTH MeCTOpOXKIAeHHS Oblai
OTKpHITBl H n3yvaauce A. H.  AnekcanaposeiM, M. C. Bakaakosbiy,
B. A. )KypkunsiM, H. C. KopxuesoiM, M. I1. Koponuom, A. M. Tlpycesuuen,
10. A. Cneitrom, M. H. llcraoBoiM 1t ap.

BoabuinucTBo MecTopoxkaeHuit Bonbdpama 3anaaHoit Cubupu pacno-
JIOXKEHO B ceBepHOIl M ceBepo-3anafHoil uactax [opHoro Aartas, a nBa Me-
cropoxaenus (KaaryTuHckoe u Ypaapcafickoe) B 10ro-BOCTOYHOH BBICOKO-
roproit ero uactn. B KysHeukom Anartay u3BecTHO elHHCTBeHHOe KyHiart-
CKoe MeCTOpoK/[ecHHe IneeJHTa. MHOTHe MedKHe BOJb(GPaMOBbIe MeCTOpPO-
AJ1cHus paspaGaTbiBajiHCh cTapaTelsMH B roibl Beankoit OteuecTBeHHOI
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BOWHBI, a na Tpex MmectopoxkiaeHuax (KoabiBanckoMm, Bepxue-Catoasuckon
1 Myapuuxunackom) B 1936—1960 rr. paGotann He6oablIHe TOPHOPYIHLIC
npennpHATHS.

Bonpocbl cucTeMaTHKH BOJb(paMOBLIX MecTopoxAcHHi 3Janaanoii Cu-
61py noapo6HO paccMoTpeHsl B psde pabor. HanbGotee sHauutesnbHa MoONO-
rpagus B. U. CoruukoBa u E. M. Hukuthuoii [40], B KoTOopoii aBTOpbI Bbi-
aeasoT cyb6popMauHH MO BelylWHM PYyAHbIM 3aeMeHTasM (MOJIHOAEHOBYIO,
BOJAb(PAMOBYIO, peAKOMeTalbHO-MONHOAeH-BoAbPparoByio). B cybgopma-
UHAX aBTOPbl BLIAENSIIOT MHHepaJbHble THMLl MO COOTHOLUICHHIO KHJbHOK
Maccbl ¢ pYOHBIMH MHHepanaMH (rpeii3eHo-1lee1HTOBbIil, KBAPL-ILEeTHTO-
BB, KBapu-BOJb()pPaMOBBIH).

Cpean MecTOpOXKAeHHH Boabdpama 110 YCJIOBHAM PpYyA006pa3oBaHis
BBIAEJSAIOTCS CJEAYIOIHe THNbI: CKapHOBble (C LWEEJAHTOM), Trpeil3eHoBbie
(c weeauToM H BOAbGPAMHTOM), WTOKBEPKOBLIE (KBapu-lWeegHTOBLIE),
MHUJbHblEe KBADll-BOJb(ppaMHTOBbIE, MeTAaCOMATHYECKHE CYyJabQHAHO-apceHn-
Hble (C LIEeJTHTOM) H 3JI0BHAJbHO-1€J1I0BHAIbHBIE POCCHITN C BOAbGpaMu-
TOM H LIEEJHTOM.

lopuuiit Antaii BXoaur B cHcTeMy LlentpasibHo-Asuatckoro setasnno-
reHMYecKoro nosica, 3aHWMas KpaiiHee 3anajgHoe [OJ0XKeHHe B PYAHBIX
cTpyKTypax Boctouno-Asnarckoit wacth CCCP. Ha BocroudHom mporosxe-
HHH TIOSica PAcCIoJoKeHb! BOJbGPAMOHOCHBIe paiionbl Mouroann H 3abaii-
KaJbsl.

Pasnmeienne BoabdpamMoBbix MecTopoxaeHnnii [opHoro Aatas KOHTpo-
JMPYETCS NO3AHENAe030HCKHMH HHTPY3HAMH.

Ha tepputopin I'opHoro Adaras BbiAeJAfIIOTCH TPH BOAb(PPAMOHOCHLIX
paiiona: Taanuko-Besokypuxuuckuit, KoapBauckuii (¥YOuno-benopeuen-
ckuit u CaitsiioreMckuit (pHc. 45).

B Taanuxo-BeaokypuxuHckom paiioHe (ceBepHas H CeBepo-3anaanas
yacTH AnTas) W3BEeCTHLl TPH KBAPLUEBO-XKHJbHBIX BOJb(PaMHTOBHIX MeCTO-
poxaeHus — Myabuuxuuckoe, Bepxue-Catonsnckoe, Ocurosckoe H pan 6o-
Jdee MeJKHX MeCTOPOXKACHHUIl 11 pyaonposBieHHii Toro xe ThHna. Mectopo-
MJeHHs NpeacTaB/JeHb B OCHOBHOM ManoMolHbiMu (0,1—2 M) KBapueBbiMi
AMUJAMH M TPYNNaMH XHJI € COAEPKAHHEM TPEXOKHCH BOJb(pama oT aecs-
ThIX moJeit npouenta g0 2%. Bce oHn cBszaubl ¢ Taauukum u Beaokypn-
XHHCKHM TPAHHTHBIMH MacCHBaMIL

TaJaMUKHA MacCHB 3aHHMaeT naowaib okoto 1000 km? i Bxoant B
oGwupublil Yapuiwcko-Tannukuit antukanHopuit (Hapuiwicko-Taanukan 30-
Ha), CJAOMKEeHHbI MeTaMopGhH30BAHHBIMM MECYAHO-CJAAHUEBLIMH  TOJAULAMH
cpeaHero naneo3osi Ha ceBepe H KeMOGpO-OpHOBMKCKOH TO.JUIEH Ha iore.
B npemenax maccuBa BBIAENAOTCA ABe (pa3bl FPAHHTOWIOB, H3 KOTOPhIX
pauHns, NO-BHAMNMOMY, CpellHeleBOHCKas NpeACTaBAeHa TFPaHOAHOPHTAMH H
nAarHorpaHuTaMu (UEHTpasbHas M I0XKHAs YacTH MacCHBa), a TNO3OHAA —
nopGHPOBHAHBIMH K MeifKOKPAaTOBbIMH TPaHHTAMH paHHEKapOGOHOBOTO BO3-
pacta. B ceBepo-BOCTOUHOM 3K3OKOHTAKTe MAacCHBA NPOAB/SETCS KOHTAKTO-
Bblil MeTaMopdH3M B BHIE OPOrOBHKOBAHHS H CKapHHPOBAaHHA KeMGpo-op-
DOBHKCKOI necuaHo-caaHueBol toqwH. K 370l e yacTH MaccuBa MpHYpo-
yeHO GOAbLUIMHCTBO M3BECTHBIX 3/1€Ch NPOABJEHHIH H MeCTOpoXKIeHHH BOJAb-
¢dpama 4 MonubaeHa.

MyabYHXHHCKOe MecTopoxieHue, obHapyeHHoe B 1942r. 1 u3y-
yenHoe A. H. AnekcaHIpoBbiM, NPHYPOUEHO K 3HIOKOHTAKTY Tannukoro
TPaHHTHOrO MAacCHBA: HA 10r0-BOCTOKE OHO MPHMbIKAET HEMOCPeICTBEHHO K
KOHTAKTy TPAaHHTOB CO CJaHLeBOH 3e1eHo-(HoneToBON dopMalell HHXK-
Hero cunypa. Ha MecTopoxkaeHuu H3BECTHHI OBa PYAHbIX yuyactka — Lleu-
Tpaabhblil H FOXHBI ¢ paccTosHeM MeXAy HUMH okoJio 0,5 km.

PynHble Tena MeCTOpOXAeHHS NMpeACTaBAfIOT co6oil cucTeMy pyroHOC-
HbIX KBAapUeBbIX XKHJ, TPYNNHPYIOUIUXCA B Y3KHe NHHEHHO-BHTAHYTHIE pYI-
Hble 30HBI WITOKBEPKOBOro tuna. Kpyronapaioumue (noa yraom 60—70°)
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pyAOHOCHBIE 30HbI HMeIOT MOWHOCTh | —20 M. KOHTYpbl pyaHbIX Tea HeueT-
KHE, MOILHOCTbL HX VCTAHaBJHBaJacL MO AaHHbIM onpodoBanusi: ans Llcu-
TpaabHoro yuactka 1—1,8 m, aas Oxkoro 0,7—0,8 M.

OCHOBHble pyaHble MHHEpaabl B KHJAAX — BOJbOPAMHT, MOJAHOAEHHT
(HHOTAd B 3aMETHBIX KOJHYECTBAX B 3a/b0aHIax MHJ), LUeeJTHT, B BHIC

Puc. 145. Cxema pasMelieHHs BOAbGOPAMOBLIX MECTOPORXACHHIT B ropHHIX paiionax 3anaanoii

Cuoups.
Boabdpamonoctisie padonn: | — KoamsaHckui, 1l — Taauuko-Benoxkypuxunckuft, 111 — Cafialoremckuft.
! — posbPpaMoHOCHBIe HHTPY3NH: 2 — MCCTOPONIEHHS ¥ PYLONPOABAEHHA BoAbdpaMa: | — MyabauXuH-
ckoe, 2 — Toxapenckoe, 3 — Bepxnecaonsnckoe, 4 — Kasanuesckoe, 5 — OcuHobckoe, 6 — Jmurpnes-
ckoe, 7 — Ocokunckoc. 8 — Batynoeckoe., 9 — Hukoabckoe, 10 — KosbisancKoe, 11 — HosokoabiBaHckoce,
12 — Tlantrunckoe. 13 — PaGuuonsckoe, 14 — Beaopeukoe, 15 — Kaaryruuckoe, 16 — Ypsapcaiickoe, 17 —

Gyrysynckoe. 18 — Kaarasanckoe, 19 — Koxkankyabckoe, 20 — Aneiickoe, 21 — KyHaatckoe

IIPHMCCH OTMEUalOTCA NMHPHT, XaJbKOIHPHUT, aPCEHONHPHUT (B BHAE KPYMHBIX
0Goco6aeHHiT B XH1aX H OOHIbHOH BKPAMNJEHHOCTH B rpeii3eHax), BHCMY-
THH 1t raaeHuT. OTanunTeNbHble OCOGEHHOCTH MECTOPOXKIAEHHS — 3aMeTHoe
COJEPXKAHHC NHPPOTHIA B PYAHBIX rpefi3eHaX HA ero HHXKHHX TOPH3OHTAX
(120—200 M oT noOBepXHOCTH), a TaKXXe NMPHCYTCTBHE KUHOBADH (eLHHHUY-
HbIC 3€PH4 B HMCKYCCTBEHHBIX LWANXAX) B rpefi3eHH3HPOBAHHBIX TPAHHTAX.

K pafiony My buHXHHCKOrO MeCTOpPOXACHHS TArOTEIOT MHOTOYMC/EH-
nele pyaonpossnenus (UepHyxuHckoe, AnekcanapoBckoe, KaGapauxuuckoe,
no kawuam Yepuuunomy, Kyunxe, MyrtnywuHnckomy, [leTpywnny, peukaa
Cubupsauuxe, Kanunuxe, Yepenanuxe W 14p.), NpHypoueHHble K €NHUHON C
MeCTOpOXNeHHeM TEKTOHHYECKOIl 30He ceBepo-CeBepo-3aNafHOr0 NPOCTHPA-
HHs. Bce oHu npenacTaBsieHbl MHOTOUHC/ICHHBIMH MEJIKHMH KBapUEBbIMH KH.I-
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KaMH I NPOAKHIKAMH, YaCTO KBaplL-TypMaJHHOBOrO COCTaBa, COAEPKAlLHMH
paccesiHHy10 BKpan.JeHHOCTb Boab(ppamHura M weeanta. OHH BBHINOJHAIOT Tic-
pHCTbIC TPELIWHBL B I'PAHHTAX W B MHHHATIOpe MOBTOPSIOT CTPYKTYpbl My.ib-
YHXHHCKOTO MeCTOPOXAEHHS.

TokapeBckoe MecTopoxiaeHHe (oTkpbito B 1950 r., H3yya’och
M. B. y6poeckum n B. M. CorHukoBbiM) Haxomutcsi B 20 KM K 10r0-BO-
CTOKY OT MyJsibunxHHCKOTO No J1eBOMY NpHTOKY pu. UepHsblit Auyit u pacro-
JI0XEeHO B CeBEPO-BOCTOYHOM 3K30KOHTaKTe TanHUKOTO FPAHHTHOrO MAacCHBA
CpellH POTOBHKOB, CJaHUEB H NECYaHHKOB HHKHero cHaypa. Boabdpamosoe
OpyAeHEHHEe JOKAJH3yeTCs B PYAHBIX 30HAX MPOTAAKEHHOCTbIO 50—370 .
Ilo nanennio npu KpyToMm 3aneraHuu (noa yraom 75—80°) uacTb pyaHbIX
30H BCKpbITa Ha riy6uHy 60—80 m. B py1HbIx 30Hax opyieHeHHe npeicras-
J€HO KBapL-LI€eNUTOBbIMH XKHJAKAMH MOILHOCTBIO 5—10 CM 1 AHH3AMH MH-
HEepaJN30BAaHHBIX LIEeJHTOM MNeCYaHHKoB AauHOH 10—15 M npn MoimHocTi
1,6—2 M. Py1Hble MHHepatbl — L1€eJqUT, MOAHGACHNT, BUCMYTHH I Xa.1bKO-
MHPHT.

BepxuecalonsaHckoe MecTopoxiedue (oTkpuito B 1941 .
A. V. AnekcaHApOBbIM) pacroNOXKeHO B 3K30KOHTaKTe TajHLKOro MaccHsa
CpelH MecyaHO-CJaHILeBbIX OT.10XKeHHiT KeMOPO-OpHOBHKA, MPOPBAHHLIX Me/1-
KHMH TejaaMu ra66po-aHopuToB. MecTopox/ieHue NpeACTaBIeHO CBUTOI Ma-
aomownbix (0,01—0,5 M) KpyTonagalollHX KBapleBbiX XU, KyJaHCo06pa3Ho
3axoafutux apyr 3a apyra. Hauna otaenbHbix xkua 40—50 M. OTaenbHble
CBHTHI XU TMPOCJIEXKHBAIHCh NO npocTHpadHio Ha 500—700 M npu wupy-
e 60—70 M. KBapueBble XHAbl B lipefaenax CBHT pacronaralorcs Ha pac-
crosnun 1—5 v apyr or apyra. C rayOHMHOM 110 NazeHHI0 MOILHOCTbL KBap-
ILeBLIX KMUJ NPH Nepexoie HX H3 DOTOBHKOB B AHOPHTHI YBeAHYHBaeTcH.
B cocraBe xuJj, Kpome KBapla, 0OTMeYaJuch QJIOOPHT H MOJEBOH wnaT: W3
PYOHBIX MHHEPAJIOB BOJbGPAMHT, LICEHT, XaJbKONHPHT H MNHPHT, pexe
vonnGaennr. Illeeaut o6pasoBanica BO BTOPYIO CTaAHIO MHHeDaJH3auHH
COBMECTHO € cyJabdHaaMH.

KaaaHineBcKOe MeCTOpOXAeHHe HAxXONHTCS B 3 KM K ceBepo-3a-
naay oT BepXHecHOAfHCKOro H pacnosoxeHo B npelenax MeTamopgH3o-
BAHHON MeCYaHo-CJNaHUeBOH TOAIH KeMGpo-OpAOBHKA, NPOPBAHHONH He6O0Jb-
IIHMH TesaMH rpaHoanoputoB. OpyneHeHHe NPeACTaBACHO LIEETHTOHOCHBIMH
NccYaHHKaMH B POroBHKax (yuacTok conkH CnopHoil), JHH3aMH OpOTOBH-
KOBaHHbIX NECUaHHKOB ¢ LieeauTOM (yuacTok ropel [lazabHeit) M rycrtoif
CEeThI0 TOHKHX KBapl-(hJI0OPHT-ILCENHTOBHIX TPOXKHJAKOB B AHOPHTAaX (vua-
crok Ka. Kpyroro). Pyanbie tena umelor ¢popMy KpPyTonaaaiollHX Henpa-
BHJbHBIX JHH3 HJIH moJsoc AanHOH# po 120 M mpu MaxkcumanabHOH rayGuHe
BCKPHITOFO opyAeHeHus oko.ao 100 v (ropa danbHsasi). PyRnoHocHele mecua-
HHKH cOCTOAT H3 OGJOMKOB KBaplna M INJAarHOKJAa3a, CUeMeHTHPOBAHHBIX
KBapleM, Ka/JbUHTOM, XJOPHTOM, (JIOODHTOM, NMHPHTOM, lUeeJHTOM H ca-
JIepHTOM.

B paiione Tanuukoro rpaHHTHOTO MacCHBA H3BeCTeH Pl MeJNKHX Me-
cropoxaeHuii Boabdpama. Ha KaszauwaguuHckoM MecTtopoxieHHH (B
20 kM 1oro-BocTOuHee TOKAapeBCKOTO MeCTOpPOXKIEHHA) pa3pabGaThiBajHCh
KBapueBble XHJbl ¢ BOAbPPAMHTOM B anJAHTOBHAHbIX rpanutax. Ha pyno-
nposisjienun no pu. llnHok (B 18 kM Ha BocTOK-ceBepo-BocTOK ot Kasaw-
JIHHCKOTO MECTOPOXKIEHHA) pa3BelblBaJHCh OTHeNbHbie KBapLeBbie >XHJbI
¢ BO1bdPaMHTOM B CJaHIeBO-H3BECTHAKOBOH ToJlle KeM6PO-OpAOBHKA HA
KOHTaKTe ¢ GHOTHTOBLIMH FPAHHTaMH.

B pajione Ka3aHIHHCKOrO MeCTOPOXKIEHHSI B SK30KOHTAKTe FPAHHTHOTO
MaccHBa Ha rope MoxHaToit B WIIHXaxX M3 AenioBHS GblJIO yCTAHOBJEHO HaH-
Gosbllee colepXaHHe KacCHTEPHTa ANA BCero OMHCAHHOTO paiioHa.

MHorouncieHHb pynonposiBjieHHs BoJAbGpaMa B CeBePHOM 3IK30KOH-
Takte TaaHLKoro MaccuBa, HEONXHOKPATHO ONHMCAHH B JuTepatype. 3TO
yuactkn rop Ceano, Toacro#t, I'panutHoii, k1. Cu6upavueHok H Ap. Boab-
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K KOHTaKTy TFPaHHTOHAOB ¢ KapOOHaTHbLIMH [OpPOJAAMH H NPEACTABJICHO CC-
pHeil KBapUeBbIX KHJ ¢ MOJHGAEH-BHCMYT-BOJIbYPAMOBLIM OpPYAECHCHHEM.
Yeraypuxuuckoe 1 HepHOBCKOC MCCTOPOXKAEHHS PacHOiOKeHbL
B mpoTsieHHOll (6osce 5 KM) TEKTOHHUECKOH NOJ0Ce ¢ MHOMOUHCJICHHLIMH
{IDOABJEHHAMH TPCH3EHOBOrO H KBapleBO-XH/IbHOTO OpyAeHeHHs. YcTaypH-
XHHCKOC MECTOPOXeHHe OKOHTYPCHO B 30He AJHHOH OKoJo 760 M u wupH-
Hoii 10 150 M M npeacrtas/icHo cepHeil MaJOMOLUHBIX KBAapUEBLIX XHUJ C
BOJbOPAMHTOM, IleeJHTOM, BHCMYTHHOM, MHPHTOM I XaabkonuputoMm. Ha
YepHOBCKOM MCCTOPOAAEHHH (B OTJHYHE OT YCTaypHXHHCKOrO) KBap-
teBble XHJbl HMCIOT GOPMY KOPOTKHX JIIH3 H cOJAepXKaT B XKHJbHOI Macce
NoJieBOMN 1UNAT H QUIIOOPHT.

OCOKHHCKOE MeCTOPOAACHHC DPACMOJOXEHO Ha IUIOLalHd BbIXO/a
rpcH3eHH3HPOBAHHBIX [PAHHTOB, TAC pa3BelaHbl 1 YacTHYHO oOTpa-
60oTaHbl  BoJAb(pamMoOHOCHBle KHJAb AAHHOI 40-—450 M. TIpu nepexoae
MHJ M3 TPAHHTOB B' CJAAHUECBYIO KPOBJIO H CKAPHHPOBAHHBIE H3BECTHSAKH
XHJABl BETBATCS M BbIKJIHHHBalOTcH. Boabdpamur obpasyer ruesma u kpyn-
Hble KpHcTaaanl (10—12 cm), B MeHbUIeM KOMHUECTBE MPHUCYTCTBYET TAKXKe
KPYMHOKPHCTa/JIHUECKHHA BHCMYTHH, NHPHT H pexe Mmoaubaenut. B oko.io-
KHJbHBIX rpefi3eHax VCTAaHOBJEHO MHPHCYTCTBHE AHTHMOHHTA (EAHHHYHbIE
3cpHa B NpOTOJNOUKAaXx). BokoBbic H3MeHeHHS KBAapLEeBBIX XHJ B H3BeCTHA-
KaX IpeACTaBJeHbl Be3VBHAH-NHPOKCEH-TPEMOJHTOBLIMH CKADHAMH, a CaMH
Al OTOPOYEHbl AMHT-MErMATHTOBLIMH KaeMKaMH,

BaTyHOBCKOC MCCTOPOXKACHHE HAXOAHTCS B 5 KM OT OCOKHHCKOFO,
B 30HE KOHTaKTa FHEfCOBHAHBIX 'PAHOAHOPHTOB C OPOrOBHKOBAHHLIMH TJIH-
HHCTBIMH CJaHUaMH N AafikaMH KBapueBniX nopdupos. Mecropoxaenue
NPHYPOUYEHO K TEKTOHHYeCKOil 30HC aApoOseHust obiuell MPOTAMKEHHOCTHIO
okoso 900 M npu wupune 15—150 M 1 npeacTaBJeHO MHOTOUYHCJEHHLIMH
MaJIOMOUIHBIMH KBaplLeBbIMH AIlJ1aMH € BOJbOPaMHTOM H ureeantom. Cpas-
HHUTEJbHO KPYMHbIC 1 GoraThlc KBapleBble XKIIbl BCKPBITBl Ha 3anaanom
vuactke; Ha Boctounom 1 lleHTpaqabHOM HM3BCCTHBI NPOXHJAKHM € VOOrHM
OpVAEHeHHEM, HeCYIHC TYPMaJHH, pexe nojeBuc 1INaThl, (JIIOOPHT H 3a-
MeTHO o6orauienHble nupuroM (10 3%). XXuabl XapakTepH3VIOTCA HeBbl-
AEeP>KAHHOCTBIO MO NPOCTHPAKHIO H NaJeHHIo H cJa0XHOH Mopdosorneil. Ha
MECTOPOKACHHH OTPabOTaHO HCCKOABLKO XHJA Ha rayOHHY A0 60 M. B xuab-
Holl Macce npeo6aagann BoJAbLGPAaMUT I IUICCJHT, pe)ke BCTpeuasiich BIC-
MVTHH H MO.JIHGACHHT.

HukoabcKoe — eauHcTBeHHOe B paiioHe CKapHOBOE TIPOfIBAEHHE llC-
eanuTa Haxodutea no ka. CeetrsoMy B npaBobepexbe pu. BapaHun u pacno-
JIOMKEHO B 10JKHOM IK30KOHTAaKTe MOPMHPOBHAHLIX FPAHHTOB C ToOJIell Me-
TaMOPHUCCKHX C/IaBUEB H MPaMOPOB HHXHero najneo3ofi. 3AeCb H3BECTHO
HECKOJIbKO MaJIOMOLUHKIX CKaPHOBLIX JHH3 ¢ cofepxanneM WO; no 0,26%,
Cu 0,2—0,5% u Fe 20—30%. B HCKVCCTBEHHBIX IMJIMXaX H3 fPOTOJOYCK
VCTaHOBJEHBl € IHHHYHLIC 3epHa KHHOBAPIL.

B KoaviBaHckom (YOuHO-Benopeuenckom) paloHe (ceBepo-3zanaaHan
yactb loproro Antasi) BobdpamMoBOe OpyAEHCHHE LWIHPOKO PacnpoCTpaHe-
no B Konwvisanckom, CuniommHckom 1 Y6unHo-BenopeueHckoM rpaHiTHBIX
macciBax. B paiftione paspabatbiBasoch KonbiBaHCckoe KBapu-BoaLGpamMoBoe
MCCTOPOX/ICHHC H H3BCCTEH PSiJL MCCTOPOXICHHH H pPydonNposBJACHHIl IUITOK-
BepkoBoro (Hoso-KonwiBanckoe) n ckapsaosoro ([TautHuuckoe, Beaopeu-
Koe H Ap.) THROB.

KoabBaHCKOC MECTOPOXKICHIE PacloJOACHO B Kpaepoil uacTti
kpynHoro Ko/awmBaHcKoro MaccHBa rpaHoAHOPHTOB H NMOPGHPOBHAHBIX rpa-
HHTOB CpeAHe-no3aHeaeBOHCKoro (?) Bospacta. Mectopoxkienne 6bli0 OT-
KpbiTo B 1723 r. kKak Meanopyauoe («emunoBckuit pyaHuk») n paspaba-
ThiBajgoch ¢ 1725 no 1824 r. Ha sosbdpam mMecTopokIcHHE pa3BelbiBa.jaoch
B 1930 r., a akcnayatuposaJjocs B 1936—1960 rr.
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Pyasoe none MeCTOPOXICHHS NPHYPOUEHO K BBIXOAY aMJHTOBHAHBIX
rPAHiTOB, 3a/eraloliHX B NONOCe MCJIKO3ePHHCTHIX MPAHHT-NOPPHPOB, OTHO-
CHMBIX K NMO3JHell HiXKHeKkapOoHOBOii (hase HHTPY3HH.

B npegenax pyaHOro noJds MECTOPOXACHHS BBLIACAAIOTCA TPH yyacTKa:
LHentpanbhbifi, IOxHbilt 1 CeBepHbiii, Hanbojsee 3HAYHTENbHLIM 110 JAHHLIM
3KCMAYyaTaUHOHHBIX pabor okasajcsi LleHTpanbHblil yuyacTok, riae passeml-
pajoch u orpabatbiBasoch |3 (M3 23) KpyTonazamowux Xua AaHHoH 120—
150 M npu cpepHem coicpxanun WO; 0,68%, Bi 0,15% u Cu 1,4%. XKu.nl
CeBepHOro yuacTKa OTJHYAIOTCS HEBHAEPKAHHOCTBIO MO MNPOCTHPAHHIO,
JKnawsl HOxHOro ywacrka npejacraB/leHbl KOPOTKHMH JIHH3006pa3HbIMH Te-
JaMH M THe31aMH, paccesiHHbIMH Ha LWIHPOKOH nJjowiand. Pyaxele tena mpu-
VPOUeHbl K TPEIMHHBLIM 30HaM TJyOOKOro 3aj0keHHsi (OTAelbHble KBaplie-
Bble XHJbl npociexenbl Ha ray6HHy 6ojee 500 M 6e3 NpH3HAKOB BLIKJIHHH-
BaHHA).

[To nanunimM B. B. [loranbesa, B coctaB pya BXOAST BOAb(pPaMHuT, uice-
JIHT, THPHT, XaJbKONHPHT, MOAKG/ICHHUT, aPCEHONUPHT H BHCMYTOBbiE MHHe-
paab. U3 HepyaHbIX MHHEpAJiOB, KpOMC KBaplla, OTMeYaloTes caloja, ¢Jaioo-
PHT, IOJIEBOH LINAT H TYPMAaJHH.

HoBOKOABIBAaHCKOE MECTOPOX/ACHHC HAXOAUTCA B 3 KM K 3anany-
ioro-3anaay or KoJibiBAaHCKOrO MEeCTOPOXAEHHS B 3aNaJHOM 3K30KOHTaKTC
CHHIOIIMHCKOrO 'PAHHTHOrO MAaccHBa B 2 KM OT ero KoHTakra. [1o nanHbiM
B. A. KyanenoBa u ap. [30], MecTopoXkaeHHe NpeACTaBIAEHO JHHEHHO-IITOK-
BCPKOBOH CcHCTEMONl KBapL-IOJCBOILINATOBLIX INPOXHAKOB C IIECJHHTOM 1
BOJIbPaMHTOM, Pa3BHTLIX B MoJjioce MIHPHHOH okoJo 60 M. Tlaowans ¢ opy-
JAcHeHHeM (HKCHpyeTCcs reoXHMHueckofl aHomasueii Boabdpama (0,003—
0,01%) u Bucmyra (0,003%).

PynonocHas nojoca npHypoueHa K rpaHHile OpPOroBHKOBaHHbIX NeCYaHO-
CJaHUEBLIX OTJOXEHHH OpJOBHKA C TeppPHreHHO-KapOOHATHBHIMH OTJ/IOXe-
HISIMH CHJYpPa H BCKPbiTa HAa MOJHYIO MOILHOCTb B TPEX CEYEHHSX, rie Bbl-
JleJleHbl [iBe yeTKie napaJjenbHble 30Hb. OpyleHeHHe JIOKAJIH3yeTCcs B TOH-
KHX (MepBBIC CAHTHMETPL!) KBapl-NMOJNEBOIUNATOBLIX NPOXKHJAKAX B BHAE
menkoii (1—2 MM) BKpan/eHHOCTH WleeqHTa H eAHHHUYHBIX 3epeH BOJbdpa-
MHTa. PyaHble NPOXHJAKH CONPOBOXAAlOTCA (pmoopmom, MVYCKOBHTOM, MH-
PHTOM, XaNAbKOMIPHTOM Il peKe anaTHTOM.

[TAHTHHHCKOE MECTOPOXKACHHE HAXOAHTCH B 12 KM K IOFO-BOCTOKY
or KonbiBaHCKOTO MeCcTOPOIKAEHHS B BOCTOUHOM 3K30KOHTakTe CHHIOLINH-
CKOr0 MacCHBa H TPCACTaBJEHO BEe3yBHAH-TPAHATOBLIMH CKapHaMH C Liee-
antoM. Mectopoxaenue usyuanoch A, JI. CuernpeBbim 1 A. M. [TerpoBuim,
N0 JaHHBIM KOTOPHIX OpYAeHeHHe NPHYPOYEHO K NPOTAMCHHLIM 30HaM CKap-
HHPOBaHHS H3BECTHAKOB CPelHEro H BepXHCTO OpAoBHKA. IIpociaexenHasn
AJHHA MOJOCHl CKapHoB oKosio 350 M. B Hux u3BecTHb yeThipe 3ajexH MH-
POKCEeH-Be3yBHAH-TPaHATOBbIX cKapHoB. HanGosnee 3HauuTeabHas HOxHan
3ajieb, NPOCAeAeHHasl 110 NpocTHpaHHio Ha 250 M, BCKpHITA Ha TAYOHHY
No NajeHHo WToJbHell Ha 54 M W eNHHHYHBIMH CKBaMHamH Ha 100—
130 M. YBenuueHHsi MOLLHOCTH CKapHOB H COACPKaHHA Boabdpama ¢ ray-
61HOM Mo MajacHHIO He HabAlOAACTCA.

Bce u3BecTHLIC B HacToslllee BpeMsi CKapHOBble NMPOABJICHHA B paiioHe
TTANTHHHCKOrO MeCTOPOXKAEHHS HMCIOT HeGoablune pa3Mepbl JHOO CJHII-
KOM HH3KOG COAepKalne BOJbdpama, uToOH NpeAcTaBAATb NPAKTHUECKHH
HHTepec.

KpeMaeBcKOC MecTOpOXKAeHHC HAaXOMNTCH B BOCTOUHOM 9IHAOKOII-
TakTe CHHIOIIHHCKOTO MACCHBA H PacloJIOKEHO CpeiH TPaHHT-nopdupos H
aMJIHTOBHAHBIX TpaHHTOB. Ha MecTOpOKAeHHH H3BEeCTHH TPH KBapueBbiC
KHAbl ¢ BOJNbGPAMOBLIM OpyAeHeHHeM npoTskenHocTblo 30—350 m. Opy-
ACHCHHE TIPEACTABJAEHO BOJb(OPAMHTOM, LIEENHTOM, PeXe BCTPeuatnTcs Mo-
JAUGAEHHT, BHCMYTHH, NOJHKPA3, HIbMEHOPYTHI.

18*
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B Caiiaoremckom paiione (ioro-ocTouHblii ['opublit AnTail) H3BECTHLL
KaaryTHHcKoe KBaplL-BoJbpaMHTOBOE XHJbHOE W Yp3apcaiickoe IWITOK-
BEPKO-LUEeJHTOBOE MECTOPOXKAEHHS, a TakKkKe pAL 6ojiee MEAKHX MKHJbHBIX
(Unnpmarartyiickoe, Kapa-Anaxunckoe, Kok-Ky.ibckoe) u ckapuosuix (Kapa-
reMCKO€) MeCTOpOAeHHii W pyaonposiienuii. B 1975—1977 rr. B pesyasb-
TaTe MOMCKOBLIX paGoT Ha BoJbdpaM B Xxp. UuxaueBa o6HapyXeH pAx mep-
CIIEKTHBHBIX YYaCTKOB ¢ BOJibGPAaMHTOBBIM H PEAKOMETA,ibHbIM OpYJAeHeHH-
eM. B 3anaadoit wactn xp. UuxaueBa BCKpbITHI KOMMJEKCHble MeAHO-KO-
6anbT-BHCMYTOBBle PYABl B CYJbGHIHbIX 30Hax ¢ weeantom. [To pu. XKeca-
Tep, BnepBble B 3ToH uactH lopHoro Anatast o0HapyXeHbl UieeJHTOHOCHbLie
rpeitsedn! (yuyactok [lxynadio).

Bce MecTopoxkaeHHs H pyAonpossieHis paifioHa NPOCTPaHCTBEHHO
CBA3aHL C BYJAKAaHO-NJIYTOHHYECKHM JeBOIICKHM KOMILJIEKCOM H TIpaHiT-
HbIMH HHTPY3HSIMH HHXHero Kap6oHa.

KaaryTuuckoe MectopoxaeHne. Pyasoe mnoJje MeCcTOPOXIeHHS
CJ/IOKEHO JeBOHCKHMI KBApLeBLIMH NopdupaMH, NpopBaHibiMH MHorodas-
Hoil nuTpy3nei rpanut-nopdupoB. Mecropoxaenne otkpeito B 1937 r.
B. A. )KypkuiibiM # 1eTajbHO ocBellleHO B Jnteparype [3].

Pynuble Tena, npeacrasjeHHble KBapl-BOJb()PaMHTOBHIMH KHJAMH,
3aJ]eralT Kak B lpejedax TPaHHTHOrO MaccHBa, TakK H BO BMeILAOLIUX
st dysuBax BOJAH3H KOHTAKTAa H pa3MelleHH B 10/10Ce CeBePO-BOCTOYHOTO
npocriupasnsg 1nuofi okodo 2 kM npi wipuie 10 0,5 kM. Ilpocaexkennas
ATIHA KN KodedaeTcst OT 1eCKobKIX MeTpuB 10 330 M.

JKnapl nponypoueHsl K HECKOJAbKHM CHCTeMaM TPEUlHH I CONpoBOXKia-
I0TCS MHOrouncjdeHtbIMIl AafikaMu rpant-nopgupos. OcHoBHble 3amachbl
BoabdpaMa cocpepoTouellbl B JKHJAAX CEBEPO-BOCTOMHOrO MPOCTHPAHHA C
npeodaafaoWuM NaACHHCM Ha (0ro-Boctok nog yraom 50—80° JKuawl
JPYrHX HanpaBjeHHiI HMEIOT MeHblUHe pPa3Mepbl [ HH3KOoe COJAepiKaHHe
soabdppama. Ilo xapaktepy opyAeHeHHs py[Hble XHJbl MoApa3iensioTcs
Ha BoJb(dpaMoBble, BOJb(PpamM-MoaHOACHOBLIE H CYULECTBEHHO MOJNAeHO-
Bble. Kpome Toro, cpeau HHX MOryT GbiTb BbllejleHbl Kbl C 3aMeTHbIM CO-
JepX<aHHeM MejH.

IToMumo BoJabdpaMoBoro H MoJiiG1eHOBOrO Opy/JeHeHHs B KBapUeBbIX
AKILIaX B npefenax pPYAHOro MoJjs WIHPOKO PacnpoCTpaHeHO BKpaIlJIeHHOe H
NPOKHJIKOBO-BKpalJieHHOe opyieHelne B rpeiizedax. OaHO H3 nposaBiaeHHIl
3TOro THMNa, «MosH6AEHOBLIH 1ITOK», 3a1craeT cpei NOpdUPOBHAHBIX rpa-
HHMTOB, FPaHHT-NMOPOHPOB H MHKPOrpaHHTOB B BiiAe Tpy6yaToro Tesna c pac-
CestHHOM BKpanJieHHocThio BobdpamiuTta 1t Monubaennra. [To nagenuto pya-
HBI LITOK NOCTENeHHO TepsieT MOILHOCTb.

ITo mosuue pu. Jlemoit Kaaryrel n3sectna HeGoablIAS  adTIOBHAJbLHO-
JeJTI0BHANbHAA POCCHIlib BOAb(MPAMHTa MOUIHOCTBIO OKOJNO 7 M, He npen-
CTaBJfAOWIaA NPaKTHYECKOro HHTepeca.

Jo6eya BoJMbPPAMHTOBHIX KOHUEHTPAaTOB Ha MeCTOPOKAEeHHH ocyille-
CTBJAJIach MOAYTHO ¢ pa3BeAkoil B 1938—1952 rr.

B HenocpeacTBeuHoii 6an30cTH OT KaaryTiHckoro MecTOPOXKIEHHs B
npejenax TPaHHTHOrO MaccHBa II €ro CeBEPHOro 3K30KOHTAKTa H3BECTHb
YYaCTKH ¢ MpPOAABJEHHAMII KBapL-BoJbdPaMHTOBOro opyaeHenus — [lxkyma-
JIHCKHH (KBapueBble XH1bl ¢ BoabdpaMHTOM H MoanGaenutom), Apra-
MaJKHHCKHI (KBapueBble MPOXIJAKH ¢ TOGHepuTOM H BHcMyTHHOM) H Ca-
Aok6alcKHi ¢ lIeeJHTOBbIM OpyAdeHeHHeM B NeCcYaHO-CJaHLEBBIX OTJ/IOXe-
HusAX HixkHero aesona (B 1,1—1,5 kM oT koHTakTa KaaryTHHckoro rpaHuT-
Horo MaccHBa). B nocieiHeM cayuae wieeqHT BCTpPeyaeTcs B KBAPLEBHIX
NPOXUJIKAX C MHPHTOM, XaJbKONMPHTOM H BHCMYTHHOM, a TaKkiKe B BIL1e
BKPaNJIeHHOTO OpY/JeHeHHA B rpefi3eHH3HPOBAHHBIX NMeCYaHHKAX, HO el BHC-
MyTHHa. Ha 3Toil e muowmwaan oTMedeHsl BHIXOAB T'PaHaT-IMHAOTOBHLIX
CKapHOB MOILHOCTBIO [0 7 M C BBHIZEJEHHAMH KPVIHBIX KPHCTAAJIOB Lice-
JHTa B 3a/b6aHiax KBapUEBBbIX MPOKHIKOB.
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lOxuee KaaryTiHckoro rpaHuTHoro macciBa (B 10—12 kM oT ero Kou-
TaKTa) B KBaplL-NoJeBOLUNATOBHIX NMOpQHUPHTAaX cpelHero 1eBOHA H3BeCTHhI
€IWHHYHble KBapleBble XHJbLl ¢ BOJIbPAMHTOM I PyAHble OGJOMKH B Ac-
JHOBHH CpelH TePPHTeHHbIX OTJA0XKEHHH HHXKHEro j1eBoHa.

Yuactok JdXKyaanaw HaXoAHUTCS B 3HAOKOHTAKTOBOH uacTH BbIxnla
rpanuT-nopdupos. [lo panueim E. ®. Cyxnx, 3amasHbiéi 1 CeBepHBIA KOll-
TaKThl FPaHHTHOIO MaccHBa MOJOTO MOFPYKalOTCH Mol KPOBJIO KOpDAHepH-
TOBBLIX H TYPMaJHHOBBIX POrOBHKOB, rjie o6pa3yloT ILHPOKHe OpeoJbl ckap-
110H/0B ¢ paccesHHON LieedHTOBOR MHHepanau3dauMei. llleesutoHocHbe rpeit-
3ensl 06pa3yloT NceBAONJaactToBble 3aJieXH B OTCAOEHHSIX TPAHHTHOH KpPOB-
JH 1 conep:xar He6oJblIOE KOJHYECTBO lIepda, TeMHO-(PHOJAETOBOro ¢.1100-
pUTa H CYJbOHABI MEIH.

Ha yuactke HubanreM, B nepobepexbe p. Xecarep, B 3—4 KM K
I0r0-BOCTOKY OT yyacTka JlXKyaanio, B 3K30KOHTakTe He6o.blIOTO Teda
rpaHuT-nopdupoB CpeAH POTrOBHKOB €ro KpOBJH H3BeCTHAa (JaHHble
A. C. Bapresa) KBapu-leejqHTOBaA XKuJja AJuHOH okoao 10 M, MecTamu
BBITIOJHEHHAS CMAOLHLIM WeennToM. JKuaa paccMaTpHBaeTCesl Kak Haapyl-
HOe TNposiBNeHHe CKPLITHIX Ha rayonHe (B 0671aCTH KOHTAKTa € TPAaHHTAMH)
3anexel rpeli3eHOBHIX WAH CKapHOBBIX pVvA Ha pacctosiHun 100—150 M ot
nosepxHocTH. OleHKa OpylleHeHHS He NPOH3BOAHAACH.

Ak-BydaaKcKoce nposiBneHHe pacnosoXKeHO B BePXOBbAX JEBOro npi-
Toka pu. Kokcy M npuypoueno K MeTamopduuecKoil Toauie Nporepo3os.
KBapueBbte KHJAbl C LWIEEANTOM H CYJabGdHAAMH UBETHLIX META1.10B YCTAHOB-
JeHbl B MollHO# (okosio 50 M) aafike rpauuTt-anaurtos. B oaHoil u3 xua, b
rHeszfne ¢ GapHTOBEIM W LIEETHTOBLIM OpPYyIHeHEeHWeM, YCTAHOBJIEHH COJepIKa-
uus (8 %): WO; no 14, Pb 5,8, Zn 16,7, Cu 19,5, Sb 15,5 u As 0,4. Ilpak-
THYECKOe 3HaueHHC MposiBAeHHsA 10 6oJee JeTaabHOro H3yyYeHHs ocTaeTcs
HeomnpefeseHHbIM.

Kaparevmckoe (Baculucpekckoe) mieetHTOBOC PYIONpPOsBJeHHE B
CKApHAX NPHYPOUEHO K IKIOKOHTAKTOBOIl uactH MeabireMckoro rpaHuTHoro
MaccHBa (npaBoGepexbe p. Kaparem). 3mech cpeld pOroBHKOB H3BeCTHA
KpyTonaaaiouiaa (noa yriom 70°) JlH3a CKapHOB CO CpeIHHM COJepXa-
HHeM (B %): WO; 2,4, Mo 0,1—0,25, Bi 0,18 u Cu 4,5. [TposBaenus wuiec-
JIUTa VCTAaHOB/JEHBl 1O BCeH NJOLAAH I0XKHOrO H ceBepHOro Kourakros He-
JABITEMCKOTO MACCHBA Ha pacCTOAHHH OKOJ0 8 KM MexXay peukamu Yubur
1 Bacwiuyepex.

Ypsapcalickoe MeCTOPOXKAEHHE HAaXOAMTCH Ha CEBCPHOM CKJONE
Caitnoremckoro xpe6ta, B 60 KM K BOCTOKY-ceBepo-BOCTOKY oT Kaarytuii-
CKOTO MECTOPOXKIAeHHS.

IMTo naunsiMm A. A. OGoseHcKoro, pyaHoe noJe MeCTOPOXIEHHs CJno-
KeHo MeTaMOop(dH30BAHHBIMH MNECYAHO-CJAHIEBbBIMH OTJIOXKEHHAMH OpIOBH-
Ka, OCaJOYHbLIMH TOpPOAaMH cHAypa u 3¢¢y3HBHO-OCATOUHBIMH 06pasoBa-
HHAMH HH)KHEro W CpelHero AeBOHA, NMpOpBaHHBIMH dafiKamMH 1Ha6a3os,
n1a6a30BLHIX NopdHPHTOB, anbGHTODHPOR W MUKpOrpaHuT-nopdupos. B uen-
TPaJbHOil YacTH pYZHOTO NOJ§ MeCUaHO-CJAAHIeBble OTJOXKEeHHS OPIOBHKA
6HOTHTH3HPOBAHbLI, OPOTOBHKOBAHbI, MeCTaMH CKapHHPOBAHBI, MOJABEPriUCH
HHTEHCHBHOMY ApOGJAEHHI0 M NPOHH3aHLI KBApLUEeBBIMH, KBapl-NOJeBOLINa-
TOBHIMH H KBapll-KaJbUHTOBLIMH TPOXHJKAMH, COREpPXAIIHMH MENKYIo
BKpanJieHHOCTL wWweennuTa. Ha MecTopoXKieHHH VCTAaHOBJEHO ueThbipe TeHepa-
LMH LIeeJHTa, TPHUEM OCHOBHAf ero Macca CBA3aHa ¢ KBapll-NnoJeBoLINnaTo-
BbIMH npoxuaxkamu 111 craaun.

Pyanelit wIToKkBepK pacnpocTpaHseTcs Ha 3HAUWTENbHOI MIoNmamH W
BCKPHIT eIHHHUYHBIMH CKBa)KHHaMH Ha ray6uny 200—470 m. IMo zaHHBIM
onpo6oBaHHA, B OOLIEM DPYAOHOCHOM KOHTYpe BbIAEJSIOTCS CPaBHHTENRHO
o6oralleHHble LIEEHTOM YUacTKU B BHIE JHHeilHO-BhITAHYTHIX Tes. [lo co-
CTaBy pYyIbl OTHOCATCS K MICEJIHT-KaJbUHT-KBapUEBbIM, TPYAHOOGOTaTHMbIM.




































