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AKTYaABHOCTb pPa6oTbl OOYCAOBAEHA HEOOXOAMMOCTBIO 3HAYUTEALHOTO
YTOUHEHMUSI MOHSITUSI MMHEPAALHOTO ChIPbsI MOA TEPMUHOM «OCOB0 YMCTDINA
KBapL».

LeAb pa6oTbl: A€TAALHOE M3YYEHME reHe3uca KBapua y(arenckoro u
€ryCTMHCKOrO TUMOB, MPEACTABASIIOWMX 3HAYUTEALHDLI MHTEPEC B KayecTse
MUHEPAALHOTO CbIPbSI AAS TOAYHEHMSI KBAPLIEBLIX KOHLIEHTPATOB MOBbILLIEH-
HOFO Ka4eCTBa, YTO AOAXKHO YUMTLIBATLCS MPY Pa3paboTKe PALMOHAALHBIX
cuctem oTpaboOTKM KBAPLEBLIX OBLEKTOB M MPUMEHEHMM CXem oboraiue-
Husl.

MeToAoAOrMA MCCAEAOBAHMSA: AECTAALHOE M3y4YeHWE TeOXMMMUYECKMX,
r€OAOTMYECKMX M BO3PACTHLIX MAapaMeTPOB KBAPLIEBLIX TEA, CAOXKEHHDIX
SKMABHBIM KBapLIeM Yhareickoro, eryCTMHCKOTO U APYTruX TUIMOB.
Pe3yavTatbl. KBapLEBO-)KMAbHbIE OOpPasoBaHusl Yharelckoro KeapLe-
HOCHOTO PaiioHa SIBASIIOTCSl PE3YALTATOM AAUTEABLHLIX M CAOXKHDLIX MpoLec-
COB (hopMMUPOBaHUsT YPAAENCKOTO THENCOBO-aM(PMOOAUTOBOrO KOMIAEK-
ca. MHOros1anHocTb (pOPMUPOBAHMsI KOMIMAEKCOB M OOYCAOBAMBAET COB-
MeIllEHNE B OAHOM 30HE PA3AMYHBIX TUMOB KBAPLIEBLIX XKMA, OTHOCSIUMXCS
K Pa3sHbIM BO3PACTHLIM cemeicTtBam. Hamu BbiA€A€HDLI KBapLIEBO->KMALHbIE
0OPA30BaAHMSI CACAYIOWMX TEHETUYECKMX TUMOB: METAMOP(PUIECKON AU-
hepeHUmaLmm, CAIOASIHOTOPCKOrO, Yharenckoro, eryCTMHCKOTO, KbIITLIM-
CKOTO, Myra4yeBcKoro v wepbakoBckoro. KBapLeBo->KMAbHLIE 0BpasoBa-
HUSl, CAOYKEHHbIE METAaCOMAaTUYECKUM MEAKO3EPHUCTLIM XXUALHLIM KBap-
uemM yarenckoro Tmna C HAAOXKE€HHLIM €ryCTMHCKMM, MPUYpPOYEHDbl K
CAIOASTHOrOPCKO-TENAOropcKkovi IWOBHOW 30HE U X MEeTacoMaTuyecKkui
reHe3NC CBsI3aH C AALOUTUTAMM, PEAKO3EMEALHLIMM KapOoHaTutTamm u
HEALCOHMTaMM AOKEMOPUICKOro Bo3pacra.

BbIBOABI. AASI XKMALHOTO KBapLa Ychareickoro M eryCcTmHCKOro TMMOB
HEeAb351 MPUMEHSITbL TEPMUH «TPAHYAMPOBAHHbIV KBapLL», K KOTOPOMY OTHO-
CUTCS1 KBAPLL «KbLILTLIMCKOTO» TUMA, TaK KaK MEXAHM3M OOPAa30BaHmsl 3epeH
— MEePBOHAYAALHO METacoMaTUYeCKMi C MOCAEAYIOUMM MeTamopdoreH-
HO-MEeTacomMaTn4yeckum npeobpasoBaHnem. Bricokobapuyeckue u BbICO-
KOTEMIEPATYPHLIE YCAOBMsI OOPA30BaHMsi KBapUa OOYCAOBMAM BLICOKYHO
CTerneHb ero NPO3PayYHOCTU, HU3KME 3HAYEHMS MOoTePDb MPU NMPOKAAVBAHUM
1 COAEPIKAHME CTPYKTYPHOTO AAIOMUHMSI.

KatoueBbie croBa: yhaaeMCKUn TUM; eryCTMHCKUIA Tvr; Ycparelckuii Kom-
MAEKC; KBAPLIEBO-)KMAbHbIE OOPA30BaHMsI; TEHETUHECKMIA TUIM KBAPLIEBLIX XKMA.

(aneiickuit KBapIieHOCHBII paitoH, BKIovast Kpru-

TBIMCKOE 11 Ky3HeUMXMHCKOe KBapleBO-KI/IbHbIE

MECTOPOXK/ICHNA, [I0 CBOEMY MIHEPareHN4ecKOMY
HOTEHIMANy ABIATCA OFHUM U3 CAMBIX KPYIIHBIX, a [0 KaJe-
CTBY KBaplia — OCHOBHBIM KBapIIeHOCHBIM PaifOHOM He TO/IbKO
Ha Yparne, Ho u B Poccuiickoit ®epepannmm.

KBapueBo-XuabHble 06pasoBaHus Yareiickoro kpapiie-
HOCHOTO PaifOHa ABJIAIOTCS Pe3yIbTaTOM I/IMTEIbHBIX U CTIOXK-
HBIX IIPOLIECCOB (POPMMUPOBAHNS YPaIeliCKOro rHeliCoBO-aM-
¢ubonnToBoro Kommnekca. KBapiieBbre Tena B 3HAYNTETBHO
CTeIlleHV IpeTepIeny MpeoOpasoBaHMs MHOJ BO3JeEICTBYEM
Pa3HOBPEMEHHBIX MeTaMOpP(UUECKUX, METACOMATUYECKUX U
IMAPOTEPMa/IbHBIX IIPOLIECCOB, YTO IMPMBENO K CYIeCTBEH-
HOMY YC/IOKHEHUIO II€PBOHAYATBHOTO CTPOEHM >KMIBHOTO
KBaplia, C/IATaolero KBapleBble Tea.

«OpHOI 13 0COOEHHOCTEI YIOMSIHYTOTO KOMIIIEKCA, O/
roe BpeMs He HaXOfMBIIEH YOBIETBOPUTEIBHOTO 0OBsACHE-
HIA, ABJIAETCA COBMEIIEHHOCTD B OffHOJ 30He KBAPIIeBbIX KT
Pas/IMYHBIX TEHETUYECKMX CeMeNCTB. JTO 0OCTOATENbCTBO
3aTPYNHANO He TOJbKO BBIACHEHNE YC/IOBUIT (OPMMPOBAHNA
¥ TeHesyca KBaplja TOro VULV IHOTO THIIA, HO U IIOVICKY, 11 IIPO-
THO3HYIO OLIeHKY MeCTOPOXKeHui» [1].

M3BECTUA YPA/IbCKOI0 roOCYJAPCTBEHHOIO rOPHOIO YHUBEPCUTETA

«MHOroaTarHOCTh (POPMUPOBAHNUS THEICOBO-MUTMATH-
TOBBIX KOMIUIEKCOB U OOYC/TIOB/IMBAET COBMEIIEHNE B OHOIL
30He PA3/MMYHBIX TUIIOB KBapPI[EBBIX KM/, OTHOCSIIUXCS K
Pa3sHBIM BO3PACTHBIM ceMelicTBaM. V TO/NIbKO Te KBaplLieBble
JKVJIBI, KOTOpBIE TIpeTepreny MeTaMopduieckue npeobpaso-
BaHMs B ONpee/IeHHBIX Te0/IOTMYeCKUX U TepMOAVHAMMYe-
CKJIX YCITOBUSIX, OKa3bIBAIOTCS IPOAYKTUBHBIMID [2].

VccnenoBaHust aBTOpoB [3-6] mOpTBepAmMIN Hanmmdue
Pa3sHO3epHICTHIX, PA3HOBO3PACTHBIX PAa3HOBUMAHOCTEN KBap-
1ja. BeigeneHs! KBapIieBO-XX1IbHbIE 00PA30BAHMS CIEAYIOIINX
TeHeTUYeCKIX, MIHEPaIOr0-TeXHOIOTMYeCKUX TUIIOB (Tabnu-
1a): meramoppuyueckoit auddepeHnmanum, CIOIIHOTOP-
CKOr0, y(areiicKoro, eryCTuHCKOro, KbIIITBIMCKOIO, ITyra-
YeBCKOT0 U 1iep0aKoBCKOro.

B crarpe mpuBeneHO HeTanbHOE OMMCaHNE KBapua yda-
JIETICKOTO M €TYCTMHCKOTO TUIIOB, MPEACTAB/IAIMINX 3HAUNU-
TETbHBIN MPAKTUIECKIIT MHTepeC, M PACCMOTPEHbI BOIIPOCH
reHesyca JaHHbBIX KBapLieBO->KMIbHBIX Tell. YaseicKuii mpo-
MBIIIEHHO-TEHETUYECKUIT TUII C Pa3IMYHBIM POIEHTHBIM
COOTHOIIECHNEM €TYCTMHCKOTO BHYTPU HETO C/IaraeT >KIJIBI
175, 179, 185, bepkyTunckas, 2136 KbIIThIMCKOTO MeCTOpO-
KpeHns u xunbl 191, 192, 194, 414 u pap gpyrux KysHeun-
XMHCKOTO MeCTOpOXKzeHus [3-5, 7-9].

B paborax moutm Bcex mccrmeposateneir [1, 8, 10-13]
[IepedrCIeHHble KBapl{eBble JXV/Ibl OIMCHIBAIOTCS KaK TeJIa,
CTIOKEHHBIE OJHMM THUIIOM KBaplla TaK Ha3bIBaeMoOro yda-
JIETICKOTO THMIA, KOTOPbIIT BCe 6e3 WMCKIIYeHNsT OTHOCIT K
rpaHynmMpoBaHHOMY. [leTanbHOE M3ydYeHNMe STUX TeOIornde-
CKMX 00BEKTOB II0Ka3ao, YTO B CTPOEHMY ITUX KBapLieBbIX
XKVJI IPYHMMAeT YYacTyie XXUIbHBII KBapLl CIIIOASHOIOPCKOTO,
yhaseickoro u erycTMHCKOrO THUIIOB, KOTOPbIe OTHOCITCS K
PAsINYIHBIM T€HEeTUYIeCKUM THUIIAM M 0OPasOBaHbI B Pe3yiib-
Tare MeTaMOP(OreHHO-MeTACOMATUIECKIX TPe0bPa3oBaHMIT
MeTaMOp(duUecKnxX IOPOJ 1 HUKAK He OTHOCATCS K TPaHy/In-
poBaHHOMY [4-6].

MHoroneTHue  MCCIENOBaHMA  OJKWIBHOTO  KBaplia
PasIMYHBIMM ~ METOfaMU  IO3BOJIMIM  UCCIIEOBATELSIM
BBISICHUTD ~ MHOTME  [€TaMM CTPOEHMs ¥  HPUYMHBI
MUHEPATbHON 3arps3HEHHOCTM O KWIBHOTO KBapla, HO
He [aay/ OTBETOB II0 IIOBOAY TeHe3lca PasANYHbIX TUIIOB
KBaplja ¥ Teo/lornyeckoe BpeMs ux obpasosanus. Ilo
ITy60KOMY YO@XAEHNIO aBTOPOB, TU IIPOOIeMBbI MOTYT OBITh
peLIeHBI TONbKO B CIydae TIJATENBHOI YBSI3KY pPe3y/IbTaToB
AQHAIITUYECKUX JICCIENOBAHMWII C AETA/JbHBIM M3ydeHNeM
TeONIOTNYECKOl T  OOCTAaHOBKM — JIOKAMM3ALUM  KBapIIEBBIX
00BEKTOB 1 BBIICHEHNMEM OHTOI€HWYECKUX O0COOeHHOCTe!
BCeX TMIIOB KBaplid, C/Iaraloliyx KaapueBoe Teno. Ilo
9TOJi IpUYMHE aBTOPbl IOMMMO CBOMX J[AHHBIX IPUBOJAT
pe3y/IbTaThl aHATUTUYECKUX PabOT APYIUX MCCIIefoBaTerelt,
HO MHTEPIIPETALUs] Pe3y/IbTATOB [aHa C YIeTOM AETaTbHBIX
TO7IEBBIX PabOT, BBIIIOTHEHHBIX aBTOPAMI.

PacnipeneneHne BbIZEIEHHBIX TEHOTUIIOB KBaplia B
npenenax  Ydaneitckoro MeTaMopUYecKoro KOMIUIEKca
UMeeT OIIpefie/IeHHble CTPYKTYpHBbIE M IeTPOJIOTMYEeCKue
3aKkoHOMepHOCTH (puc. 1).

ITpoxmiku meramopdudeckoii auddepeHmmanmm 18-
JITIOTCSL PE3y/IbTATOM IIPOLIECCOB PETMOHATBHOTO MeTaMOp-
¢usma OT rpaHyAUTOBON KO aMPnOOIUTOBON daryn, KOTO-
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FeHeTuYeckas TMNU3aUUA XUNbHOro KBapua Ydanenckoro KBapLeHOCHOro panoHa.

Genetic typing of vein quartz of the Ufaley quartziferous district.

PopgoHavanbHbIn

leHeTnyeckun

leoanHamuyeckun o . MwuHepanbHo- Tun kBapLa no CTPYKTypHbIM  OTarnoHHble KBapLieBble
pexum, Mmerauykn MaTMATUHECKI KOMNNEKS (hOPMALVIOHHbIA Tu TEXHONOrYECKWiA TUN 0cobeHHOCTAM XKunbl
(Bo3pacrT) KBapLEBbIX KW

MeTtamopduam [paHuTO-rHenchbl MeTamopdoreHHsbIn, Mpoxunkn CBeTro-cepblii, MENKo-,

KapenbCcKoro yhanenckom cauTbI NepBUYHO-3EPHUCTbIV mMeTaMopdmr4ecKomn cpefHe-3epHNUCTLIN

Merauukna (1,85-1,8 mnpa, anddepeHumaumm (1-3 mm) -

(2,05-1,75 mnpa net)  ner)

PudtoreHes YycoBcKon KoMnnekc MeTtamopdoreHHsbIin, CnoastHoropckui Cepblii, NONYNpo3payHbIi,

pudbeiickoro Meraumkna Cy6LLEnoYHbIX BTOPUYHO-3E€PHUCTLIN, cpefHe-, KpynHo3epHUCThI,  KBapueBsas xwuna

(1,35-1,0 mnpa ner) rPaHNTONAOB, KTUraHTO- nepekpuCTann-30BaHHbIN rpaHynomMopdHbIi Ne 170
MUrMaTUTbI» (2-10 mm)
(881 MnH neT)

Barnkanbckui Butumcknin komnnekc MmopoTtepmansHo- Ydanenckui MonoyHo-6enbii, KeapueBas xwvna

(kagomckuin) LLIEMNOYHBIX FPaHNTOB, MeTacoMaTU4eCcKui, MENKO3EPHUCTbI Ne 175,

KOMMU3NOHHbIV anbbutuTbl, KapboHaTUTbl  NEPBUYHO-3EPHUCTBIV (1-2 mm) BepkyTuHckas

Merauukn (579-533 mrH nert)

(620-500 mrH geT)

PaHHenaneosolickas Koanosoropckuii komnnekc mapotepmarnbHo- EryctuHckuin Cepebii, cnabo gbiMyaTbii,

TMA LLOBHBIX 30H LLEeMOYHbIX rPaHUTONA0B- MeTacoMaTUYecKuit, TOHKO3EPHUCTBIN, KBapLeBble Xunbl

(500—450 mnH neT) CUEHNTOB NepBUYHO-3EPHUCTbI NbANCTONOAO0GHBIN Ne 191, 192, 414, 2136
(476-457 mnH neT) (0,05-1 mm)

PaHHsas konnmaus HwxHeydaneckuia MmppoTepmanbHsbIi, Myrayesckui MonoyHo-6enebii,

naneosonckoro KOMMMeKC rpaHnTongoB NepBUYHO-3EPHUCTbIN, nonynpo3payHblii, KpynHo-,  Keapuesble xunbl

Merauukna (316—317 mnH neT) TUraHTO3ePHUCTBIN MMraHTO3epHUCTbIN n-3, n-21, N-88

(360-320 mnH neT)

[Mo3gHasa konnuang Knannbckum komnnekc MeTtamopdoreHHbIN, KbIWTbIMCKNIA CBeTrno-cepblit,

naneosomncKoro MWKPOKIIMHOBbIX FPAHNTOB  BTOPWUYHO-3€PHUCTBIN, nonynpo3paYHbiii, KsapueBasi xuna

Merauumkna (267 mnH ner) rpaHynMpoBaHHbIV rpaHynMpoBaHHbIN, Ne 101

(310-240 mnH neT) cpenHe3epHUCTbIA (3—5 MM)

[Mo3gHas konnuausa Knaunbckuin kKomnnekc TmapoTtepmanbHbIn, LLlep6akoBckuit BecuBeTHbIN, AbIMYaTbIN, KBapueBas xuna

naneo3omncKoro
Merauukna (310-240
MITH 1eT)

MWKPOKIMHOBBIX FPaHUTOB
(267 mnH ner)

NepBUYHO-3EPHUCTbIN,
rMraHTO3epPHUCTLIN

CTEKMNOBUAHbIN,
rMraHTO3epPHUCTbIN

Ne 3, LLlep6akoBckas

PpbliT 3adUKCUPOBaH B Ipefenax Ygaeiickoro MeTaMopdude-
CKOTO KOMIIIEKCa B JOKEeMOPUIL, B KapeIbCKYIO 3MIOXY TEKTO-
HO-MarMaTH4ecKoil aKTHBY3aLNIL.

CIIofsAHOTOPCKMIT MITHEPATIOTO-TEXHOMOTMYECKIIT THII
JKIJIBHOTO KBaplia AB/IAETCSA Pe3yAbTaTOM COOMpaTeNbHOI
IepeKpUCTA/UIN3AIVN C YKPYIIHEHUEM 3epHa PaHHMX IIpO-
JKUJIKOB MeTaMopduueckoit auddepeHnmanuy, pacnonarao-
mMXCA B JONTOXUBYyIIelt CIIOIsTHOTOPCKOI IOBHOM 30HE, 3a-
JIOXKEHHOII B KOHIIE CpefHero pudest B pe3y/IbTaTe MPOLEecCoB
pudrorenesa (rpeHBMIbCKAsE 3MOXa CKaagdaTtocTy — 1000 +
50 miH ntet). B pesymbrate cobypaTenbHON MepeKpUCTaIn-
3al[My B YCIOBMAX BBICOKOTEMIIEpaTypHOII aM$p160omInToBOM
¢damym B 30HaX ynIbTpaMeTamMopdu3Ma IpK TeMIepaTypax
650-800 °C, mpy OTHOCUTENBHO BBICOKOM paBieHuu (6-10
k6ap) obpasyeTcsi KBapl| reTepo6/1acToBOro, CpenHe, -KpyIl-
HO3€PHICTOTO CTPOEHM A, KOTOPBIII ITpeTepIiell BBICOKOTeMIIe-
parypHblil oTXXUT (a—[ mepexof), 06pasoBaHye TPELYH «CO-
TOBOrO» KBapla (puc. 2).

KBapieBo->xubpHble 00pa30BaHIs, CIOYKEHHBIE METACO-
MaTHYeCKIM MeTKO3epHICTBIM >KIJIBHBIM KBapueM ydareii-
CKOTO THIIA, IIpUypodeHbl K CIofaHOropcko-Termmoropckon
IIOBHON 30HE, M MX METAaCOMAaTMYeCKMI TeHe3UC CBA3aH C
a/bOMTUTAMI ¥ YPAHOHOCHBIMM KapOOHATUTaMI TOKeMOpuii-
CKOTo Bo3pacTa (6aiikaabcKas S110Xa CKIayaToCTI), KOTOpbIe
¢dopmupoBanuce B abuccanpHbix ycrnoBusix [14]. Hambonee
XapaKTEePHOII TeHeTUYEeCKOI 0COOEHHOCTBIO [JAHHOII Pas3HO-
BUJJHOCTY KBaplia sIB/ISITCS IOJMUTE€HHBIN XapaKTep ero o6-
pasoBaHus, (GUKCUPYeMBIl IO HEOZHOPOTHOMY CTpPOEHMIO
arperata, cOpMUPOBAHHOTO IIOJ] BIVITHUEM HECKOJIBKMX IIO-
CTIeYIOLIMX 9TAIIOB TeOJIOTMYECKOro pasBUTUA Y(haneiickoro
MeTaMOp(UYeckoro KOMIUIEKCa BO BpeMs BeHJ-Iaeo30li-
CKyX TpeobpasoBaumii. [Ijisi fAHHOTO THUIIA BTOPUYHO-3EPHNU-
CTOrO KBaplia Helb3s NPMMEHATb TePMUH «TPAaHYIMPOBAH-
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HBIIT KBapIl», TaK KaK MeXaHU3M 00OpasoBaHUs 3epeH IepPBO-
HAYa/IbHO MeTacoMaTu4ecKuit (rpaHo6macToBas CTPyKTypa),
C MOCTEeRyoIMM MeTaMOP(OreHHBIM INPeoOpasOBaHMEM.
ITenecoo6pasHO JaHHBIN TUII CTPYKTYpP KBapla yaaerickoro
THUIIA Ha3bIBaTh IeTepOrpaHOOIacTOBON. BhicoKobapmyeckme
(P = 6-9 xbap) n BricoKOoTeMIeparypHble (T = 550-650 °C)
ycnoBust (puc. 2) 06yCIOBUIN BBICOKYIO CTEIIEHb IPO3PAIHO-
ctu xBapua (T% = 50-75 %), HU3Kue 3HaUYeHUA IOTEpPb IIpK
npokamBanuy (IL.mam. = 0,007 %) 1 OTHOCUTEIPHO HEBBICO-
KOe Copep>KaHye MUKponpumeceii: Al =56 ppm.

MuUKpO-, TOHKO3epHNCTBIN KBapI eryCTMTHCKOTO THIIA
OTHOCKUTCA K OTHOCUTETBbHO BbIcOKOTeMIleparypHoMmy (T =
500-650 °C) MeTacoMaTn4eckoMy kBapuy (puc. 2), KOTOpPbIi
PasBMBAETCsI TONBKO 110 paHee 0OPAa30BAHHBIM Pa3HOBIU/IHO-
CTSIM KBaplia CIIOITHOTOPCKOTO U Y(hasIeiicKoro TUIIOB B YCIIO-
BUSIX BBICOKOTO faBneHus (P > 6 x6ap). YKnmbl ¢ MUKpo-, TOH-
KO3EPHMCTBIM KBapIleM PasBUThI B IIEHTPA/TbHbIX YacTAX Ya-
JIEICKOTO MeTaMOpP(U4ecKoro KoMIriekca. TOT TUII KBaplLa
TeHeTUYEeCKN CBS3aH C Pa3BUTUEM IO3JHNX pefKoMeTasllb-
HBIX U PeIKO3EeMeIbHBIX KapOOHATUTOBBIX METACOMATUTOB C
aIlaTUTOM, TaK Ha3bIBaeMbIX «HETbCOHMTOB». Bpicokas ¢ro-
PUCTOCTb PACTBOPOB NpUBeENIA K OYMIIEHNUIO 3ePeH KBapIia OT
BKJIIOUEHMIT 11 K 06pa3oBaHMI0 0cOO0 YMCTOTO KBapIia, CAena-
J1a ero JIbAYICTONOR0OHBIM. CBeTOIPOIIyCKaHNe B STOM KBaplie
68-92 %, oH xapakTepuayeTcs Oojee HUSKUM COflep>KaHMeM
CTPYKTYPHOI IPUMeCH amioMuHuA 15-35 ppm.

CrropiHOrOpCKmit, yhamecKuit U eryCTUHCKUIT MIHepa-
JIOTO-TEeXHOJIOTMYeCKUI1 TUIIBI )KMIBHOTO KBaplia 6bUI 0b6pa-
30BaHBI B JJOKeMOPUM B THENCOBO-aM(pMOOMMTOBO TOJIIIE B
abyCcCa/IbHBIX, HM3KOTPAJMeHTHBIX YC/IOBMAX Ha DIyOMHAX
6oree 20 KM, 9TO 0OYCIOBITIO MX BBICOKOOAPUYECKIE U BBICO-
KOTeMIIepaTypHbIe YCI0BMsI 00pa3oBaHsI U IPeoOpasoBaHs
(puc. 2).
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PucyHok 1. PacnpegeneHue reHoTUNoOB XUITbHOro KBapua B npegenax Ydanenckoro KBapLeHOCHOro parioHa No maTtepuasnam KBapLie-
MeTpuyeckon cbemku (CaBuyeB, 2005) [3]. Feonormyeckasi ocHoBa — chparmeHT reonormyeckon kaptbl N-41-1 (KysHeuoB u gp., 2008)
[15]. 1 — TOHKO3EPHUCTBIN EryCTUHCKUIA TUM; 2 — MEMNKO3EPHUCTLIN Yhanenckun Tun; 3 — rpaHynMpOBaHHbIN KbILUTbIMCKUA TUM; 4 — reTeporpaHo-
BnacToBbIf, MepeKpUCTanIM30BaHHbIA CROAAHOTOPCKMIA TUM; 5 — LWEeCTOBaTbIN KBApL, Wi BbIMNOMHEHWS, LLepbakoBCKUIA U MyrayeBCKUN TuMbl; 6
— 3TanoHHble KBapLeBble XWIbl, UX HOMEpa 1 Ha3BaHusl.

Figure 1. The genotype distribution of vein quartz within the Ufaley quartziferous district according to the quartz-metric shooting
(Savichev, 2005) [3]. The geological base is a fragment of the geological map N-41-1 (Kuznetsov and others, 2008) [15].
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PucyHok 2. PT-ycnoBus chopmupoBaHUA NpUpPOAHbLIX KBapLe-
BO-XWJIbHbIX OOpa3oBaHUM pasnuYHoro reHesuca. [lnarpamma
cocTaBrfieHa C ucnonb3oBaHMeM MmatepumanoB [3, 12]. 1 — none
pas3BUTUS MeTaMOpP(OreHHbIX KBapLEBbLIX XWI NepekpucTannusaumm
(cnopsiHoropckuid Tvn); 2 — none obpasoBaHusa rMapoTepManbHO-Me-
TacoMaTU4eckunx KBapueBbIx xun (ycdanenckuii Tun); 3 — none popmu-
pOBaHWs r’MApoTEPMarbHO-METacoOMaTUYECKUX KBapLEBbIX XWUM (eryc-
TUHCKMI TuN); 4 — none obpa3oBaHUS XUI BbINONHEHUS] PAHHEKOS-
TNU3NOHHOIO 3Tana (myravyeBckuii TMn); 5 — norne meTaMmopdOoreHHoro,
BTOPMYHO3EPHMCTOrO, rPaHynMpoBaHHOMO KBapua (KbILUTbIMCKUA TUM).
MokazaHbl TOYKM N3MEPEHHBIX TEMMEPATYP ra3oBO-XUAKNX BKITIOYEHUN
B rpaHynvMpoBaHHOM KBapLe; 6 — nomne CTEKNOBWAHOIO KBapua nosa-
HEKOMNMM3NoHHOro dTana (wepbakoBckuii TUM); 7 — norne obpasoBaHus
XpYCTaneHoCHbIX rHe3f; 8 — N30NUHUK NPEAENbHOIO HacbILLEHWS KBap-
La CTPYKTYpHbIM antomuHuem (ppm); 9 — rpaHvua nepexoga o—f mo-
andukauun ksapua.

Figure 2. PT-conditions of formation of natural quartz-vein
formations of various genesis. The diagram is compiled using
materials [3, 12].

TUIOBBIM IIpefCTaBUTE/IEM TeO/MOTMYecKrXx 006pasoBa-
HMIT, CIOXKEHHBIX KBapleM Yyaseifckoro THUIa, sBIsSETCs
KBapueBas xuma Ne 175 (puc. 3). OTa )Xua sBIseTCS YHU-
KajIbHOJI 10 pasMepaM M 3allacaM >KMIbHOro KBapua. JKmma
pacronaraeTcs B Ipenenax ydaneiickoil CBUTBL B MUIMaTH-
3MPOBaHHBIX OMOTUT-aM(UOOIOBBIX THENICaX M He ABJAETCH
MOHOJIMTHBIM KBApIIEBbIM TE/TOM. 3ajleTaHiie C BMEIIAIONIIMMA
opogamn Cy6cornmacHoe. ASUMYT MPOCTMPAHMS SKUIBL 45°,
asuUMyT nafieHns — 135°, asuMyT ckjoHenus — 170°, yron ma-
neHus — 42°. JInuHa o npoctupanuio 318 M, Mo CKIOHEeHMIo
350 M, MakcuMaabHasA MOILIHOCTb 17,5 M (EBCTpOHOB, 1995;
Casuues, 2005).

Omcanne kBapieBoit XxyIbl Ne 175 n kBapia ydaericko-
ro tuma nMeetcs B paborax I. H. Beprymkosa u ap. [1], /1. E.
Cepxosoit [7], A. A. Esctporosa u fip. [13], A. H. CaBuueBa
[3], B. H. Oropopnukosa u ap. [4, 5], 10. A. ITonenosa [6], M. A.
Vrymmunesoii [8], A. V. Benkosckoro [9], E. JI. Kotosoii [14]
U JPYTUX UCCIENOBATENEN.

B. V1. SIxmuus [16] BriepBble 06paTiI BHUMaHNIE HAa 0COOEH-
HOCTb >KMJIPHOTO KBapLia >X1Ibl Ne 175, KoTopast 3aK/II04aeTcs B
HEOJTHOPOJHOM CTPOEHMM arperara, BbIPAKEHHOM B Ha/IM4UU
IBYX TPYIII 3€peH: KPYIHBIX PEIMKTOBBIX yYaCTKOB, KaK OH
CYMTAaJI, UICXOHOTO VIHAMBI/A ¥ HOBOOOPa30BaHHOIO TOHKO-
3epHUCTOro (rpaHyIMpoBaHHOro) arperara. HoBoo6pa3oBaH-
HbBIl TPaHY/IMPOBAaHHbIN arperaT XapaKTepusyeTcs pasMepamMu
rpanyin 0,05-0,4 MM (B cpegreM 0,2 MM) U M3BIWINCTHIMU (3Y0-
YaThIMI) TpaHMIaMu 3epeH. Takue rpaHMIIbI 0OpasyloTCs MpU
METacoMaTo3e, He KaK IIpY I'PaHy/ALMMU, IO3TOMY OTHECEHNE
9TOTO THUIA KBaplja K IPaHyIMPOBAHHOMY ObITIO OIIVIOOYHBIM.

HepaBHOMepHYI0 3€pHUCTOCTb y(alelickoro Ksaplia
noprseppwn u M. A. Vrymennesa [8] n E. JI. Korosa [14].

Ksapr sxmmsr Ne 175 nmpencrasier o 20-35 % 3epHaMm pas-
MepoM 2-5 MM, 1o 60-80 % sepnamn pasmepom 0,1-0,4 MM.
CreyeT OTMETUTD, YTO XOTS KONMYECTBO KPYIIHbIX 3epeH He-
BEJINKO, IIJIOIA/Ib 1 IO/ MX CEYEHMIT JOBOIbHO 3HAUUTENbHA.

ITo panubM JI. E. CepkoBoii [7], usydeHue Heymopsizo-
4eHHOro cTpoeHus ksapua VIK-cmexTpockomueit B o6mactu
400-1500 cm™' mokasano, 4To HamboIee COBEpPIICHHON Kpu-
CTaJUIMYeCKOII CTPYKTYpoil 006/1afiaeT KBapl] TOHKO-Me/IKO3ep-
HICTOI CTPYKTYPBL. DTO MOATBEPXK/AAeTCsI Hanbosee BHICOKN-
MV 3HAYEeHUAMY MHleKca packpuctannusanyn (K, = 7,5-9,1)
u o6mym xapakrepom VIK-criektpos o6mactu 400-1500 cm.
W3 aTOTO HEMmaeTcs BBIBOJ, YTO TOHKO-METKO3€PHUCTDIN KBapI]
SIBJIAETCSA MEPBUYHBIM KBapIieM J ero pelleTKa HaXONWUTCH B
OTHOCHUTE/IBHO CTa0M/IBHOM COCTOSTHUIL.

JleTanbHOE M3y4YeHME CTPOEHUSA U MMHEPATbHOTO CO-
cTaBa Xubl Ne 175, BBIIOTTHEHHOE aBTOPAaMH, II0Ka3ajio, YTO
3TOT >KUJIbHBII KBAPIl MOXET CTY>KUTb TUIIOMOP(HBIM KBap-
neM ydaneiickoro tuna. Hanbonee xapakTepHoit CTpyKTyp-
HOJT 0COOEHHOCTBIO JAHHOI Pa3HOBUJHOCTH KBaplja sSB/ISIET-
Csl HEOHOPOJHOE CTpOeHNe arperara, cOpMIpPOBaHHOE MO
BIVAHUEM IBYX TEKTOHO-MarMaTM4YeCcKUX 3TaIoB, BhIPayKeH-
HO€ Ha/lM4leM HECKONIbKMX I'PYIII IPaHY/l: TOHKO-MeTKO3ep-
HMCTBIX TPAHYIOMOP(MHBIX YYaCTKOB MCXOTHBIX MHAVBUIOB
MeTacOMaTUYeCKUX Tel 3aMellleHUs M HOBOOOpa3OBaHHBIX
MeTaMOP(OTreHHBIX, CpefjHe- U KPYIHO3EPHUCTBIX TPaHYIL,
SABJIAIOMIVMXCA PE3Y/IbTaTOM IIPOIIECCOB IE€PEKPUCTAIUIN3 AN
HOBOTO 9Tama MeTaMOp(OreHHO-MeTaCOMATUYECKUX IIPeO-
6pasoBanmii (puc. 4).

C10)XHOCTb OHTOTEHMM KBaplia y¢aeiickoro Tuma 06ms-
ACHAETCS TIOJIMT€HHOCTBIO ¥ IIOJIMXPOHHOCTBIO TeHesuca

] (.

(N N ] (.
PucyHok 3. KBapuesas xuna Ne 175 KblwTbiIMCKOro mectopoxae-
HUA rpaHynupoBaHHoro kBapua [12]. 1 — pbix/ible NOKPOBHbIE OT-
TNOXEeHUs; 2 — rHelcbl BuoTuT-amdurbonosble; 3 — rpaHUTO-THENCHI;
4 — rpaHnTbl; 5 — nermaTuT; 6 — CNANT; 7 — rPaHyNMPOBaHHbIV KBapL;
8 — KOHTYpP NpOoeKuun >unbl; 9 — N30rMncebl NOAOLLBbI XWUMbHOrO Tena

(oTHOCUTENBbHbBIE rMYyOWHBI 3aneraHns, m); 10 — HanpaBneHne CKNoHe-
HUS Xunbl; 11 — NUHUKM pa3BegodHoro 6ypeHust; 12 — ckBaXMHbI.

]
]
]

Figure 3. Quartz vein no. 175 of the Kyshtymsky deposit of
granulated quartz [12].
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PucyHok 4. 'paHynomMopdHbIi TOHKO-,
cpedHe3epHUCTbIA KBapy (ydanen-
ckoro Tuna). KbllWTbIMCKOE MecTopo-
xaeHue, xuna 175. Ha Bpeske nonu-
poBaHHasi nnacTWHa, HaTypanbHas
BenuymHa.

Figure 4. Granulomorphous thin, me-
dium-grained quartz (ufaley type). Ky-
shtym field, vein 175. On the inset one
can see a polished plate, full size.

XUIbHBIX Tel. ITo HabojeHNsAM aBTOPOB, KBapleBas >KMla
Ne 175 ¢opmupoBanach B JOnroxusyineit CroasHOIOpCKo-
Termoropckoit IIOBHON 30He, B THeiicax um aMmdubonurax,
HaCBIIIEHHBIX MeTaMOP(OreHHbIMY KBapLIEBBIMU SKIJIAMY U
IIPOXIIKAaMU MeTaMopduaeckoit fuddepeHunannn, B psize
MeCT Cpefiy KBapILleBbIX SKI/I epeKPUCTAIN3ALUN CIIIOAAHO-
ropckoro tuma. O6pasoBaHue caMoro KBapua y¢aneickoro
TUIA, KaK IPEJCTaBIACTCS, TeHETUYECKM CBA3AHO C OOIIMp-
HBIM CM/IMKAaTHBIM METaCOMaTO30M, CBSI3aHHBIM C aJIbOUTHUTA-
M1 1 Kapb6oHaTuTaMu okeMOpuiickoro Bospacrta. ITo Bpeme-
HU GOPMUPOBAHNS KBAPIL Y(PaIeICKOro TUIIA, B TOM 4ICIIE I
KBapLeBOy >KMIbl N 175, OTHOCUTCA K KaJlOMCKOMY BpeMEHM

- 643-525 mH ner. [lepexpucramnmsanys KBapla cBsi3aHa ¢
KOJ/UIM3MOHHBIM MeTaMOP(U3MOM CpefHero Ianeososi, CTa-
HOBJICHVI 1e/IOYHBIX TPAHUTOUIOB U cueHuToB Kosmosorop-
ckoro Komitekca (OropogHuKOB 1 fip., 2014, 2016).

KBapu ydarnerickoro tuma B 06pasiax MOIOIHO-6€e10ro
I[[BETa, B CBEXEM CKOJIE CO CBET/IO-CEPBIM OTTEHKOM, 3a CUeT
0O0/IBIIOr0 KO/MMYECTBA IOTYIPO3PAYHBIX II€PeKPUCTAIIN-
30BaHHBIX 3epeH KBaplia Ha o6ueM GoHe MENKO3epHUCTOrO
KBapIja 6eoro nsera.

[l aHHOTO TUIIA BTOPUYHO-3€PHUCTOTO KBApIla Hellb-
351 IIPYMEHSTD TEPMUH «ITPAHYIMPOBAHHBIN KBAPI», TAK KaK
MeXxaHN3M 00pa30oBaHIs 3ePeH IIePBOHAYATBHO METACOMATH -
dgecknil (rpaHo6IaCTOBAsI CTPYKTYpa), B HOCTIEAYIOLEM Me-
TaMOp(OTeHHbIT, ¢ 06pasoBaHIeM OT/eNbHBIX 3epeH IIepe-
KpUCTaIM3anum, noppupoobmact Ha GpoHe MeTKO3epHUCTO
OCHOBHOII Macchl. Ilenecoo6pasHo JaHHBII TUI CTPYKTYp
KBapIa yaneiicKkoro TUIa Ha3bIBaTh IPAHYIOMOPQHBIM.

IpaHyOMOpHBIT KBapL 9TUX XWI OOIafaeT pAgoM
CBOJICTB, IIOIOXXWUTENTbHO BBIJE/AIONINX €r0 CPefu APYIUX
cyb6¢opmarmit kBapua. K Takum cBOCTBAM OTHOCSTCS BbI-
coxuit koadduiment ceronponyckanus (T % = 75-90 %),
HM3KME 3Ha4YeHUsA MOTePb NPU MPOKATMBAHUM, OTHOLICHUSA
87102a-243, YTO CBSI3AHO C HE3HAYMTE/IBHBIM COJIEPXKAHUEM B
HeM Ta30BO-XXIAKMX BK/IIOYEHUIT. B TO jke BpeMms KBapIjeBo-
JKUJIbHBIE Te/a Y(aIeliCKoro Tuma COpep)XaT OOo/IbIIoe KO-
JINYECTBO PENMKTOB KapOOHATUTOB, a/IbOMTUTOB M CEKYIIUX
maek (puc. 5) Maneo30iiCKUX PaHHEKOIM3UOHHBIX I/IATHO-
rpaHuToB HinkHeydaeiickoro KommmeKkca, KOTOpble 3HAUN-
TE/NbHO YXY/ILIAI0T Ka4eCTBO KUIIBHOTO KBapIia, Tpebys 6omee
CIIO>KHBIX CXeM 00O0TallleHus.

B 10)KHOM BBIKIMHMBAHNMM TPaHUTHOrO Tema KosmmHbix
TOp BBLABJICHBI 1I[e/IOYHBIE TPAHNUTBI C STUPUHOM, PUOEKUTOM
u actpodunnutoM [9, 17]. B ceBepo-BocTouHoI yactu Ya-
JIeJiCKOro 6710Ka KapTUPYIOTCA Tea IeOYHBIX 6MOTUT-Mar-
HETUTOBBIX THEJCOBMIHBIX JIEMKOrPaHUTOB. CHEHNMTOBBI
KOMIIIEKC, TIPECTAB/IEHHbI TPAHOCHEHNTAMM, KBAaPI|eBBIMI
CHEHNUTAMH, CUEHNUT-IIETMATUTAMI ¥ JIEIKOKPATOBBIMI Mar-

MoropusoHTHbIe nnaHbl xunbl Ne 175 KbiwTbiMckoro
MECTOPOXAEHMUS TPaHyNMPOBaHHOTO KBapLa

[op. 346 m. leonornyeckas cxema

- YacTb xunbl, oTpaboTtaHHas
OTKPbITbIM CNOCOGOM

PucyHok 5. lMoropusoHTHble nnaHbl OTPAGOTKA Kbl
Ne 175 n reonorunyeckas cxema rop. 346 m. 1 — penukTbl
KapboHaTUTOB B KBapLe; 2 — anatut-amgumbonoBbie MeTaco-
MaTuTbl (HENbCOHUTBI); 3 — MUKPOKIIMHOBbLIE NermMaTouaHble
cueHuTbl KosnoBoropckoro kommnekca; 4 — nnarvorpaHuThl
Ceporo uBeTa HmkHeydanemnckoro KoMnmekca; 5 — nevkokpa-
TOBbIE MnarnorpaHnTbl 6enoro LeeTa Knannbckoro komnnekca.

Figure 5. Horizon-oriented plans for the mining veins
no. 175 and geological scheme of the horizon 346 m.
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PucyHok 6. HanoxeHue pyTun-amcpur6onoBbIX HENbCOHUTOB
(4) (Ha Bpe3ke XOpoOLIO BMAHbI KpUCTannbl anatuta v pyTuna)
Ha UNbMeHo-pyTUNoBble (2), kapooHaTUThl (1) ¢ o6pa3oBaHuem
KBapLeBbIX XU erycTuHckoro tuna (3).

Figure 6. Overlay of the rutile-amphibole nelsonites (4) (in the
inset the crystals of apatite and rutile are clearly visible) on the
iI’meno-rutile (2) and on the carbonatites (1) with the formation of
quartz veins of the yegustinsky type (3).

HETUTOBBIM) I'PaHNMTaMM B IIOBHBIX 30HAX, HAK/IAJbIBAeTCA
Ha paHHMe LIeJIOYHO-TPAaHUTHbIe 06pasoBaHNUsA cpefHepuderi-
ckoro Bo3pacTta. Bospact Kosnosoropckoro koMiekca, omnpe-
JeTIeHHBII 110 6MOTUTY U3 Tab6po Ar—Ar-MeTozOM, COCTaBUII
457,8 £ 5,8 MJIH 71eT, onpefeneHye UMPKOHOB U3 IpaHUTOB U—
Pb-meTonom faet pesynbTar B y3koM nHTepBae 449-480 MH
net [18]. AGCOMIOTHBIIT BO3PACT JIEMIKOTPAHUTOB, HedennHo-
BBIX I I3BECTKOBO-II[e/TOYHBIX CUEHNUTOB, 10 PAHHUM paboTam
— 450-396 M/IH 71eT U CBA3aHHBIX C HUMJ METACOMaTUTOB —
354-396 myn net [9, 18-20], cBupeTenbCTBYET O GOpMUPOBA-
HUM MX BO BpeMs HavaJbHOM OKEaHWYECKOV CTaJuy U IMPeo-
Opa3oBaHMsX BO BpeMsl IIOC/IEAYIOMINX PAHHEKO/UIM3MOHHbIX
IIPOLIeCCOB.

C cuenuramu ¥ HeeMHOBBIMM CHEHUTAMM CBsA3aHA
KOTyMOUT-IIMPOX/IOP-LIMPKOHOBasg MuHepanmusdauua. B cu-
ennTax Hebonpume comepxxanus Nb,O_ (0,054 %) u Ta,0O,
(0,00184 %) ¢ukcupyrTCA B aTbOMTU3NPOBAHHBIX M OKBap-
1IOBaHHBIX pasHocTAX. Copepkanme Zr B Hux 0,18-0,3 %.
MakcuManbHble COflep)KaHNsA IMPKOHA B OMOTUTOBBIX CHEHN-
Tax 5,6 Kr/T. B HedemiHoBbix cnennrax copepxanne Nb O, -
0,028-0,070 %, Ta,O, - 0,00138-0,00359 %, Zr - 0,036 — 0,080
%. MuHepanbl-koHLeHTpaTopsl Ta u Nb — konym6ur, nupo-
xyop, unbmenopytun. Copepxanne Ta, O, B mupoxnope 0,5 %
u B unbMenopytuue 0,3-0,7 %; NbZO5B unbmMeHopyrune 8-15
%. Kpome TaHTanuTa, KOTyMOuTa 1 LMPKOHA B CHEHUTAX 1
He(eMMHOBBIX CEHNTAaX HAXONATCA TOPUT, OPTUT, ceH (30-
70€B u Jp., 2004).

JanbHelimee pasBuUTHE INEIOYHOTO IIPOIecca COIpPO-
BOX/JA/IOCHh TIEPEKPUCTAIIN3ALMEl PAHHNX KapOOHATUTOB
¢ o00pasoBaHNMeM Ka/bIUT-JOIOMUTOBBIX, aHKEPUTOBBIX
PasHOCTel, CONPOBOXKAAEMBIX KPUCTA/UIM3AIell KPYIHBIX
KPMCTA/UIOB MIbMEHOPYTHU/IA, PYTU/IA, TUTAHUTA, MATHETUTA,
amaTuTa ¥ pegKo3eMe/bHbIX MUHEePaIoB — MUPOXIopa, Y-KO-
JTyMOMTA, pafyiaIbHO-Ty4UCTOrO IVPKOHA, KCEHOTUMA U HO-
BOOOPA3OBAHHOTO WUTTPOSINJOTA, KOTOPbIE JTOKATU3YIOTCS
Jalle BCEro y>ke B KBapIeBBIX Te/laxX y(areiiCKoro TUIIa, pexe
B Kap6oHaTuTax (puc. 5).

PucyHok 7. Pa3BuTMe BbICOKOMPO3payHOro, TOHKO3€pPHUCTOrO,
NbAUCTONOAOOHOro KBapua erycCTMHCKOro tuna (2) no rpaHyno-
MopdHoMy KBapuy ydanerckoro Tuna (1). BuaHbl penukrbl Kap-
6oHaTuTOB (TeMHble). Kapbep no otpa6otke xunbl Ne 175, Kbiw-
TbIMCKOE KBapLeBO-XUITbHOE MECTOpPOXAEHMe.

Figure 7. Highly transparent, very fine grained, ice-like quartz
of the yegustinsky type (2) after the granulamorphous quartz of
the ufaley type (1). Visible relics of carbonatites (dark). Open pit
mining of a vein no. 175, Kyshtym quartz-vein deposit.

JJaHHBIT TpoljecC MpoTeKaeT BO (PTOPOTUIIHON cpene,
0 4eM CBUJETENbCTBYeT 006pasoBaHMe CBOCOOpasHbIX MeTa-
COMATUTOB — HETbCOHNUTOB, C IIMPOKUM PasBUTHEM aNaTUTA
BO BMeIJAIOIIUX KapOOHATUTaX M MeTacoOMaTUTaX. TepMuH
«HEIbCOHUT» BIIepBbIe ObII yrnorpebOieH YoTcoHoM B 1907
. KaK Ha3BaHUe CBOEOOPA3HOI TOPHOI MOPOABI U3 OKpPyra
Henbcon mrata Buprunnusa, CIIA, cocTosAmelt mpenMyIecT-
BEHHO U3 uabMenuTa — 58 %, amatura — 31 %, pyruna - 9 %.
ITo MuHEpambHOMY COCTaBY BbIJI€/I€HbI CTIEAYIOLIME PA3HOCTYU
HEJIbCOHUTOB: MIbMEHUT-HE/IbCOHUT (MIbMEHUT, allaTUT, He-
0071bIII0E KOMMYEeCTBO CUIUKATOB); Py TU/I-HEbCOHNUT (PYTHIL,
amaTuT); OMOTUT-HENbCOHUT (MIBMEHNUT, MATHETUT, OMOTUT,
amatut); amdubon-HenbcoHnT (MabMeHnt, am¢ubon, ama-
THT). HellbCOHUTBI BCTpeYaroTcsl B BUMIE Y3KUX XKW U JIVH3
Cpeny CUEHMUTOBBIX M MOHIIOHMTOBBIX THeiicoB. Pacrmpene-
JIeHJe MJHepaJioB B IIOpOJie HepaBHOMEpPHOe, THe3/j000pas-
Hoe. Copiepxanne pyTmna gocturaer 16 %, amatut obpasyer
KPYITHbIE KPUCTAJIIbI.

B HacTosiiee BpeMs HeTbCOHUTDBI BCTPEUEHbI BO BCEX Ka-
pbepax mo oTpaboTKe Hambomee MPOJYKTUBHBIX KBapIIEeBbIX
skun (191, 175, 179, bepkyTtunckas, 2136 u np.). Henbconn-
TBI 06PA3yI0TCsI OCTIE AMBOUTUTOB 1 KapOOHATUTOB (puc. 6),
TeHeTNYEeCK CBA3AHHBIX CO IIe/IOYHBIMY, MUKPOK/INHOBBIMM
rpaHUTON/IaMM U TpaHOCHeHuTamMy Ko3/10BOropcKoro Kom-
I7IeKca ¥ OTYETIMBO HAK/AJbIBAIOTCA M CEKYT KBaplieBble
XKWJIBI YaIeicKoro TUIa.

dropoTunHbIe PacTBOPBI, NMPOMBIBasA KBapl ydaeil-
CKOTO THUIIA, OYMINAIOT ero OT IpuMecels, GOpMUPYS Mel-
KO- M TOHKO3EPHMUCTBIN, «IbJUCTBIN» MeTacOMaTUYeCKUI
KBapIl eryctuHcKoro tumna (kmibl 191, 192, 413, 414 n fip).
Ha KysHe4MxmHCKOM MeCTOPOXAEHMUN 00BeM KBapIeBbIX
XKW, CIIOKEHHBIX eTyCTMHCKMUM KBaplieM, COCTaBiseT 6o-
nee 80 %, 4TO [ieMaeT 3TU >KMUIbI 60/lee IpUBIeKaTeTbHBIMU
B IIPAKTNYECKOM OTHOIIeHNN. [Ipu mpopaboTKe I1aBUKOBOIL
KICTIOTOI B KBaplje y(paIelicKoro Tuia IosB/sieTcss 06mme
MUKpOfedeKT-KaHa/moB [9], 3HAYNTENIPHO peXke MOSIBIAI0TC
IIOHOPBI U TPy6006pasHble KaHa/bL. IIpOMbBIBKA EPBUIHOTO

28 HAYKU O 3EMAE



OropogHvkos B. H., Moneros H0. A., CaBnues B. H. Oco6o uncTbin kBapL Ydanenckoro KBapueHoCHOro panoHa (KsHbin Ypan) //
WsBectua YITY. 2018. Boin. 1(49). C. 23-32. DOI10.21440/2307-2091-2018-1-23-32

PucyHok 8. MetacomaTU4eCcKuil TOHKO3EPHUCTbIM KBapL eryc-
TuHckoro Tuna. XXuna Ne 414, nonupoBaHHasA nnacTuWHa, HaTy-
panbHasa BenuuuHa. Ha Bpe3ke wnudg Y-23-3 ¢ aHanusaTopom,
yBen. 24X.

Figure 8. Fine-grained metasomatic quartz of the yegustinsky
type. Vein no. 414, polished plate. Full size. In the inset one can
see a pull-out cone ¥Y-23-3 with the analyzer. 24X increase.

KBaplja IPUBOANUT K yAAJIIEHUIO M3 KBaplia MUKPOIIPUMeCet,
YTO 3HAYUTETBHO YBEININBAET CTENIEHD IPO3PATHOCTY KBAP-
1a (koadduument cseronpomnyckanus) ¢ 50-75 % (ydaneii-
CKIIT KBap1) Ko 68-91,2 % (eryCTMHCKMIT KBapIy).

CaMocTosATeNnbHbIE — Tela, IOMHOCTBIO  CIOKEHHBIe
KBaplleM eryCTMHCKOTO THIIA, He BCTpedeHbl. KBapiy aroro
Tima 06pasyeTcsi METACOMATNYECKUM IIyTeM IIPU MPOIjeccax
KUCTOTHOTO  (pTOpUCTO-BOJOPOAHOrO)  BBILETAYNBAHMS
KBaplia y¢aeiickoro tuma (puc. 7).

Takoe mnpeobpasoBaHMe IPUBOAUT K OOPa3sOBAHUIO
TBAMCTONOR06HOTO, 0060 YMCTOTO IO COfleP>KaHUIO CTPYK-
TYPHBIX U MMHEpPAIbHBIX IIPMMECEN eTyCTUHCKOTO KBapla.
ErycTrHCKUIT KBapIl MPeACTaBIeH TOHKO3EPHUCTBIM MeTa-
COMATUYEeCKUM KBapIjeM C BBICOKOII MPO3PAYHOCTBIO (pIC.
8). 3HaunTenbHbIe 06bEMBI KBapLa ydaneiicKoro Tuia 6
IpeBpalleHbl B KBapIl eryCTMHCKOTO Tuma. Ilepexon ot of-
HOTO TUIA KBaplia B APYToil MPOXOANUT 6e3 pe3KuX TpaHull,
HO B TO K€ BpeMs 30Ha Iepexofa ManoMolnHas. Vccneno-
BaHue 06pa3unos kBapua xumel Ne 175 merogamu VIK-crek-
tpockommy (CepkoBa, 1990) moxasajo IOBBIIIEHHOE BXO-
XJIeHMe B KBapl] PTOPUCTO-BOZOPOSHBIX COCAMHEHMIT, ITO
MO>XHO 0O'BACHUTD BIVSAHIEM HEIbCOHUTOB, 60raThIX GTOp-
Coiep>KaI M MMHEepanTaMI.

ITpu 3aMeleHny KBapljeM eryCTMHCKOTO Tuma yganei-
CKUIT KBapIl IprobpeTaer CBET/IO-ABIMYATYIO OKpacKy. [Ipn
MHTEHCUBHOM PasBUTUM €TyCTMHCKOTO KBapua IBeT ya-
JIEICKOTO KBapIja CTAHOBUTCS IBIMYATBIM.

JKubl ¢ MUKpO-, TOHKO3E€pHUCTBIM KBaplieM eTyCTUH-
CKOTO THIIA PA3BUTBHI B LIEHTPAJIbHBIX YacTAX Yaserckoro
MeTamMopduueckoro komiviekca (puc. 1). KBapiy erycrunckoro
THIa 06pasyeTCst P OTHOCUTENBHO BBICOKVX TEMIIEPATYPAxX
(T = 500-650 °C) n gaBnennu (P > 6 xbap) myrem MeTaco-
MAaTHYeCKOro 3aMelleHNs] KBaplia CIIOfsSHOTOpCKoro u yda-
JIeJICKOTO THUIIOB, peske 06pasys HeOoIblIne Tela COOCTBEHHO
eIyCTHMHCKOTO THIa. Takue TepMopMHaMMYeCKUe yCIOBUA U
BBICOKasI (PTOPYUCTOCTh PACTBOPOB IPUBEIN K OUNIIEHNIO 3€-
PeH KBapla OT BKIIOYEHNUIT 1 K 06pa3oBaHmio 0co60 I1CToro

KBapIla, CAeJIA/IN €ro JIbANCTONOR00HbIM. CBETONPOIyCKaHMe
B 9TOM KBapiie 68-92 %, 1 OH XapaKTepusyercs 60iee HU3KIUM
cofepKaHueM IIpuMecH ajlloMuanA 15-35 ppm.

AHa/IOTMYHBIN JIBUCTONMOROOHBIN KBapl] 3aKapTUPO-
BaH U MI3y4eH B Te/laxX >Ka/eVTOB U aTbOUTUTOB B 3alaTHbIX
CasHax, B paiioHe xp. bopyc [21, 22] u B XaJjeUTOBBIX 11O-
pomax JVITmMypyHamHCKOro MectopoxpeHus [23]. B menr-
PAIBHBIX YaCTSIX aTbOUTUTOBBIX TEl BCTPEUEH CBOeobOpas-
HBIII «TPAHYIMPOBAHHDIN» (JIBAUCTBIN) U «CaXapOBUHBII»
KBapll, CIaralomuii OBICTPO BBIKIMHMBAIOIINECS JMH3BI
OT HECKOJNbKMX CaHTMMETpPOB 10 1 M B momepeuynuke [21].
B xpynHbIxX Inblbax KBapl] IOMYIpO3padeH, Tony0oBaToOro
OTTEHKa, HAIIOMUHAET I/IBIOBI /Ibfja. PesymbpraTsl TepMoba-
POreoXMMMYEeCKNX MCCAEHOBAHMII TIOKasanu, 4To obpaso-
BaHMe JJAaHHOTO TUIIA KBaplja MPOXOAMU/IO IIPK TeMIleparype
450-500 °C u maBneHnu 4,5-8 k6ap B YCIOBUSX CHIDKEHMS
TeMIIepaTyphl U B O60MblIell Mepe faBaeHus. [panynmupoBaH-
HBIII KBapl] aCCOLMMUPYET C ATbOUTUTAMU U aNbOUT->KaLeu-
TOBBIMM IIOpOfaMy, GOpMUPOBaHNE KOTOPBIX IPOYCXOMUIO
npu Temmneparype 600 °C u ganeHuu 6onee 10 k6ap [22].

B sakmoueHne nopyepKHeM, YTO KBapIlieBO->KM/IbHbIE
006pa3oBaHMs, CIO)KEHHbIE METAaCOMATMYECKUM MeTKO3ep-
HIICTBIM XXV/IbHBIM KBaplieM yaseiicKoro THUIIa C HaJI0XKeH-
HBIM eTYCTUHCKUM, IpuypoueHsl K CroopsaHoropcko-Terto-
TOPCKOJ IIOBHOJ 30HE M MX METAaCOMAaTUYEeCKMUI TeHe3NC
CBsI3aH C aIbONTHUTAMY, PEFKO3eMeIbHBIMIU KapOOHATUTAMN
U HEIbCOHMTAMU HOKeMOpmiickoro Bospacta. Ha omperne-
JICHHOM 3Talle MeTaCOMaTMYeCKOTo Ipoliecca HabmogaeTcs
IEPEXOJ] OT «IeTOYHOr0, HATPOBOI0» K KPEMHEKMCIOTHOMY
MeTacoMaTO3y, CBOVICTBEHHOMY 3aK/IIOYUTEIbHBIM CTaJu-
AM nponecca. ITpu sToM 1oj; TepMMHOM «KMCTOTHBIN» T10-
MpasyMeBaeTCsA He CTONMBKO MpuBHOC Si0,, CKOMBKO pesKoe
HOHVOKeHMe moTeHnuana Na,O n BOSHUKHOBEHME COOTBET-
CTBYIOI[MX mapareHesncoB. OJHOBPEMEHHO HPOUCXOAUT
npusHOC SiO,, BIJIOTD 70 TIOJTHOTO 3aMellieHns anbouTa Me-
TacoMaTUYeCKMMM TelaMi KBapla.

JIng maHHOTO THIIA 3€PHUCTOTO KBaplla HEeNb3s IpuMe-
HATb TEPMMH TPaHY/IMPOBAHHBIN KBApI], TaK KaK MEXaHU3M
006pa3oBaHNs 3epeH — MepPBOHAYAIBHO METaCOMAaTUYeCKIIl
(rpaHO6MacTOBass CTPYKTypa) C MOCIEAYIOMIMM MeTaMop-
(doreHHO-MeTacOMaTN4YeCKUM IpeobpasosanmeM. Llemeco-
00pasHO TaHHBII TUII CTPYKTYp KBapla ydaneiickoro tuma
Ha3bIBaTb reTepo0/1acTOBbIM. Boicokobapuueckue (P = 6-9
k6ap) m BbICOKOTeMmeparypHble ycmoBus (T = 550-650
°C) obpasoBaHus KBapua 0OYCIOBMIN BBICOKYIO CTEIleHb
ero npospaynocTn (T% = 50-92 %), HU3KIMe 3HAYEHUA TI0-
Tepb npu npokamueanuy (IL.m.a. = 0,007 %) u cogepxaHue
CTPYKTYPHOTO a/IFOMUHIA AlCP = 15-56 ppm.

Paboma svmonnena 6 pamxax Ipozpamm ¢yHoamenmany-
HoIX uccedosanuti no eoczadanuio PAHO no meme 0393-2018-
0031, pykosodumenv dokmop zeon.-munepan. nayx A. FO. Kucum.
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Extra pure quartz of the Ufaleysky quartziferous district (Southern Urals)
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The urgency of the problem is conditioned by the necessity for a
considerable specification of the notion “extra pure quartz” which is used
to mean a sort of mineral raw materials.

The purpose of the work: to study in detail the genesis of the ufaley and
yegustin types, which are of great interest as a raw material for obtaining
quartz concentrates of a high quality. This should be taken into account
while developing the rational systems of working the quartz objects
through and the application of the concentration schemes.
Methodology of the research: the detailed study of geochemical,
geological and age-specific parameters of the quartz bodies, which are
composed with the vein quartz of ufaley type, yegustin type and other
types as well.

Results. The quartz-vein formations of the Ufaley quartz-bearing region
are the result of long and complex processes of the Ufaley gneiss-
amphibolite complex formation. Multistage formation of complexes
causes the combination of different types of quartz veins, which belong
to different age families, in the same zone. We have identified quartz-vein
formation of the following genetic types: metamorphic differentiation,
slyudyanogorsky, ufaley, yegustinsky, kyshtym, pugachevsky and
shcherbakovsky. The quartz-vein formations, which are made up of
fine-grained metasomatic vein quartz of the Ufaley type with the
superimposed yegustinsky type are confined to the Slyudyanogorskaya-
Teplogorskaya suture zone. Their metasomatic genesis is associated with
albitites, rare-earth carbonatites and nelsonite of the Precambrian age.
Summary. For the vein quartz of the ufaley and yegustinsky types, it is
impossible to apply the term “granular quartz”. The quartz of the kyshtym
type can be called such since the mechanism of the granules formation is
initially metasomatic with the subsequent metamorphic and metasomatic
transformation. High-pressure and high-temperature conditions of
formation of quartz have led to a high degree of transparency. Low
values of loss on ignition and the content of structural aluminum have
also taken place.

Keywords: ufaley type; yegustinsky type; Ufaley complex; quartz-vein
formation; genetic type of quartz veins.
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