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AKTYaALHOCTL Pa60TbI. KOUKAPCKUIM 30HAALHDBI METAMOPOUHECKMI KOMIAEKC CPOPMUPOBAACS B PE3YALTATE PETMOHAABLHOTO CKaTMsl 3€MHOM KOPbI
BO BPEMsl KOMM3MOHHLIX MPE0BPa3oBaHMil. B 3TUX YCAOBMSIX MO rpaHMLIAM THENCOBLIX BAOKOB PA3BMBAAMCD WOBHLIE 30HDLI, B MPEAEAAX
KOTOPBIX MOPOADI MPETEPEAV METAMOPMUECKYIO TPAHCPOPMALIMIO HA YPOBHE 3MUAOT-aM(PUOOAUTOBOM M aM(OPUOOAUTOBOI haLmii.
Pe3yALTaTbl MICCAEAOBAHMI MO3BOASIT YCOBEPLIEHCTBOBATL METOAMKY MPOTrHO3HO-TIOMCKOBbLIX PABGOT HA MECTOPOXKAEHMSIX MOAOBHOTO TUMA.
LeAb pa6boTbl: YCTAHOBAEHME MApPAreHETUHECKMX CBSI3EN MEXKAY MECTOPOXKAEHUSIMU 30A0TA, FOPHOTO XPYCTaAsl U MUAPOAOBLIX PEAKO-
METAALHBIX METMATUTOB, PACMIOAOXKEHHDIX HA MAoWwaAM Koukapckoro aHTMRAMHOPUsI, BOAM3M roceAka CBeTAbI Ha KOxkHOM Ypane.
MeToAoAOIrMs MCCAEAOBaHMS. Al pELIEHMST TOCTABAEHHbBIX 3aAa4 MCTIOAL3OBAHbI HOBBLIE MAaTepPUaAbl, COGpaHHbIE Npu UsydeHmn 6op-
TOB CBETAMHCKOIO 30AOTOPYAHOTO Kapbepa, AeM(PUPOBaHUST a3POhOTO- U KOCMOCHMMKOB, a TaKk)Ke MepenHTeprpeTaumnmn gakimye-
CKOro matepuana 3a rnocreaHune 50 aer.

PesyabTaTbl. OGHLEAMHSIIOWMM 3BEHOM AAsI AAHHBIX MECTOPOXKAEHMIA BLICTYTMAET CAABO 3POAMPOBAHHDBIA CBETAMHCKMIA KYTMOA, OCAOIKHSIIO-
WM KPOBAIO KPYITHOIO IPAHUTOrHEMCOBOroO MaccuBa. B utore nccreroBaHmsl yCTaHOBAEHO, HYTO K anMKAALHOM YacTh KyToAa MPUypPOYeHO
CBETAMHCKOE MECTOPOYKAEHME FTOPHOTO XPYCTaAsl, K MEXKYMOALHOM CTPYKTYpPE — MOAE MUAPOAOBLIX PEAKOMETAAALHLIX MErMaTUToB, a K
3aMaAHOM HAABUIO-B3OPOCOBOM rpaHmue — CBETAMHCKOE 30AOTOPYAHOE MECTOPOIKAEHME.

BriBoAbl. CBETAMHCKASI KYTOAbHAST CTPYKTYPA MO3AHENAA€O30MCKOro BO3pacta, NpeTepreBllast B PAHHIOK U MO3AHIOI0 KOAAM3UM 3HAYM-
TeAbHbIE TEKTOHNYECKMe AehopmaLnm, KOHTPOAMPYET MECTOPOXKAEHMST Mbe30KBapLa M 30A0Ta, a TAKOKe YaCTUHHO MOA€ PEAKOMETAAAL-
HbIX MMAPOAOBDLIX MErMaTUTOB C APArOLIEHHLIMM KaMHSIMU.

KaroueBbie croBa: reoaormsi MeCTO]’.)O)KAeHVlﬁ, NnermaTurbl, NMbE€30oKBapU, reOTEKTOHUKA, ypa/\

BEAEeHMe
B 100 kM K fory ot r YensiOuHCKa 11 B 25 KM K F0ro-3amapny ot r Ilmact Haxoantcs moc. CBeT/Iblil, BOMM3M KOTOPOTO
PAaCIIONIOXKEHDI OLHOMMEHHBIE MECTOPOXK/IEHNS 30710Ta, FOPHOTO XPyCTals (IIbe30KBapLia) U M0JIe PefKOMeTa//IbHbIX
[IETMATUTOB C XPYCTa/IEHOCHBIMI ITOTOCTAMI. MeCTOpOX/ieH st ObUIM OTKPBITHI U Pa3BeAbIBA/INCH B PA3HOE BPeMsl pas/INIHbl-
mu BegomcTBamu OpiBiero CCCP. CoOTBETCTBEHHO MCC/IE0BATE/ISIMU IIPAKTUKOBA/IVCH U Pas/IMIHbIE IIOJXO/BI K TeHE3ICY Me-
CTOPO>KZIEHUIT, BBIfIE/IEHNUIO PYJOTeHEPUPYIOINX U PYAOIOKAIN3YIOINX CTPYKTYP. Te 1in nHbIe BOIPOCHI T€OIOTUY 1 TeHe3uca
TaHHBIX MECTOPOX/IEHNUIT 00CY>KIaNMMCh MHOTMMI McCenoBaTesimu [1-7].

Koukapcknit aHTUKIMHOPUII ABIACTCS TUIMYHBIM IIPefCTaBUTE/IeM TPaHUTOTHEIICOBBIX OJIOKOB Ha Ypase M XapaKTepu-
3yeTcsi SIPKO MPOsIB/IEHHBIM KYIIOIbHBIM TeKTOHOT€He30M. IIpOTsKeHHOCTb aHTUK/IMHOPYS CBBIIIe 120 KM IIpy MIMpuHe [0 28
KM. [paHuIIbI TEKTOHMYECKIE, TUIIA B3OPOCOB MM HA/IBUTOB, [IAJAIOIIUX [0/, CMEXXHbIE CTPYKTYpbl. MecTamil, B TOM 41C/Ie Ha
CBeT/IMHCKOM MeCTOPOX/EHIN 30/I0Ta, K HUM IPUYPOIEHb HEOOMBIIINE Te/la CEPIEHTUHNTOB U TAJIbKITOB, YTO CBUJIETEIbCT-
ByeT 0 KOPOBOM MacurTabe HafBUroB. KymompHble CTPYKTYpbl UMEIOT (POPMY IIMPOKMX OBAJIOB U C/IOXKEHBI [IPEVMYII[eCTBEHHO
THeJICaMy, THEICOTPaHUTAMI Vi aHATEKTMIECKVMI IPAHUTaMI. [paHNI[bI KYIIO/IOB TEKTOHWYECKIIE, TIIIA 30H TEKTOHWIECKIX
CPBIBOB, 00Pa3yIINX Beep, PACKPBITHIN KBepxy. [Iopobl OKOJIO- 11 MEXKYIIOIBHOTO IIPOCTPAHCTBA NIPEACTABIEHbl KBapL-110-
JIeBOIIIAT-OMOTUTOBBIMY CTaHI}aMM (MeCTaMy C KMAHUTOM, CH/UIMMAaHUTOM ¥ CTaBPOIMTOM), aM(DUOOINTaMU 1 MPaMOPaMIL.
MeTtamop¢13M BBICOKOTPA/IVIEHTHBIIT, 30HA/IBHBIIL B PaX KYIOIbHBIX CTPYKTYP JOCTUTA yCIoBui aMpu6ommnToBoit dammn,
a B OKOJIO- M1 MEXKYIIOJIbBHOM IIPOCTPAHCTBE — MMAOT-aM(PUOOIMTOBOI 1 BepXOB 3e/leHocnanuesoit ¢anuii [1, 3]. Ilnpoko
[IPOSIBIEHBI PAa3/IIIHbIE METACOMATIIIECKIIE IIPOLIeCChI C 00pa3oBaHIeM KBaPLeBBIX KNI C A/IIOMOCIINKATAMY B OTOPOYKax [7].
[TIporpeccuBHbI MeTaMOP(U3M 3aBepIIAeTCs CTAHOB/IEH)EM AHATEKTIYECKIX IPAHNTOB TOHAINT-TPAHOAMOPIUTOBOI popMa-
11y ¥ 00pa3oBaHueM AAIKOBOTO KOMIUIEKCa, @ TAK)Ke PeIKOMETA/IbHBIX [IETMaTITOB.

B3aMOCBs3b BefyIIMX 9HZOTEHHBIX IIPOL[ECCOB — PEIMOHAIBHOTO MeTaMopG3Ma, yabTpaMeTaMopdusMa, MarMaTusMa —
olpefessieT B IJIABHBIX YepTax obiree cOCTOsIHME QIIIONM/HBIX CICTEM B IIIOBHBIX 30HAX ¥ THEICOBBIX KYIIO/IAX, OTBETCTBEHHBIX
B KOHEYHOM ITOT€ 33 XapaKTep MPOTEKAHVsI U TEHAEHI[UI B HAIIPAB/IEHHOCTI 3aBEPIIAOLINX METACOMATNYECKIX IIPOLIECCOB.

Dbl UTParoT OOTIBIIYI0 POIb B IIAHETAPHBIX 9HAOT€HHBIX Te0JIOrMIecKuX Iporeccax. Hanboree mpoko oHu mpo-
ABJIAIOT cebsl B TIpolieccax MeTaMopduama u yabrpameramopdusma. leofuHaMudecKye IpoLecchl Ha IPaHNIAX TUTOCHEPHBIX
AT ¥ priTOTeHHBIX MIOBHBIX 30H, HAPSAY C IPOLjeCCaMyt BBICOKOTEMIIEPATYPHOTo MeTaMop(du3Ma, COMPOBOKAAIOTCS MHTEH-
CUBHBIM MarMaTi3MOM, KOTODBI1 B 00513aTe/IbHOM IIOPsIAKE COYETAETCsA C MIOCTYIUIEHVEM XIUAKIX U ra3000pasHbIX (IIIONIOB,
Macca KOTOPBIX He TOJIBKO He YCTYMaeT 06’beMaM MarMaTniecKyX pacllaBoB, HO ¥ IIPEBOCXOANT UX. BHenpeH1e MarmMarude-
CKIX PACIUIaBOB I IIOJbeM MeTaMOp(u3yomux (IONJ0B FeHeTUIeCKH U MPOCTPAHCTBEHHO TECHO CBSI3aHbI, HO IO IPOVC-
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XOX/ICHUIO 11 TTOBEJEHMIO OHY JOCTATOYHO He3aBUCUMBL. Polb QIONIOB B Pynoo6pa3oBaHUM He TObKO 3HAYMTENbHAsA, HO U
OmpefeNnAIas, IOCKONIbKY MOOVIN3aL A MeTa/lIOB, X KOHIIEHTPALVIA U OTIIOXKEHME PYJ| CBA3aHBI TOMBKO ¢ dronaamu [8].
KonmnmmanoHHblii 3Tal pasBuTHs CTPYKTYp Ypaia npossieH ¢ 380 mo 240 MJIH /eT U pa3buBaeTCs Ha ABe CTAiUI: PAHHIOK
(380-320 mtH 1eT) — MeTamopduueckoit Tpanchopmaru 1 no3gHw0 (320-240 MH 1eT) — IwiacTudeckux gepopmanmii [9, 10].
B 1IOBHBIX 30HAX CMSTHsI, OTPAHIYMBAIOIINX IPEBHIUE JOKeMOPUIICKIIEe THEJICOBbIe O/IOKM, B PAaHHEM I1a/1e030€ OTMEYAI0TCs
KOHJYKTVMBHbIE TEIUIONIOTOKY, BbI3bIBAIOIIME B BYIKAaHOT€HHO-OCAHOYHBIX TOJIIAX OOpaM/ieHNss MeTaMOppUIecKyIo
TpaHc(OpMaINIO HA YPOBHE SINA0T-aMpuOomnToBOI (army. MarMaTusM B 3TUX 30HAX HAYMHAETCA rabOponiaMl TaK Ha3bIBaeMOI1
paHHeeBOHCKOI cepuy, MMeroleit Bospact 420-380 miaH jer. Hamnume ¢ougHOrO MOTOKAa IPUBOFUT K 3HAYNTEIBHOMY
3aMeJJICHIIO TIPOoLiecca KPUCTa/IM3anmy 6a3uToBOro paciviaBa. ITOT MarMaTy3M CO3[aBall U BEIIeCTBO IIPOTO/IATA TOHATUTOB,
IPAaHOMVIOPUTOB M VICTOYHMK SHEpIMU JUIA VX IUIaBJIeHUA. basuTbl HapaliuBaayM CHU3Y KOpPY, OOYC/JIOBWIM €€ IOBBIICHHYIO
MOIIJHOCTh B OIOKOOTPAaHMYMBAIOIINX LIOBHBIX 30HAX M THECOBO-aMpnOOmmnToBbIX Merabnmokax [11, 12]. IIpomsBomHbie OT
0asUTOB aHATEKTUYECKIe TPAHUTOU/IBI IMEIOT IIPEVMYIIeCTBEHHO TOHA/IMTOBBII WV IPAaHOAMOPUTOBBIIT cocTas (puc. 1).
Bospact mo 1ypKoHaM Ajis1 3TUX MHTPY3MBHBIX OPOX OIpereneH B uHTepBane 360-320 mnH et [12]. Takum obpasom,
3aK/Ia/IbIBAETCSA OCHOBA MHOTO(]A3HBIX IUTyTOHOB, IIPMYEM KOMMYECTBO (a3 3aBMCUT OT TeKTOHMYECKOl 0OCTAaHOBKM B 30HE
cvmATuA. CTaHOB/IEHME UX HPOUCXOAVMIO B MarMaTM4eckoil KaMepe IyTeM MyIbCallOHHON KPUCTA/IM3ALUN eIVHOTO
MarMaTM4ecKoro pacIlaBa C IOC/Ie[OBAaTeNbHBIM PpacKucIeHueM Inocrepylomux ¢as. IlyrbcalonHas KpyucTaumMsanys
0COOEHHO XapaKTepHa J/IsI BEPXHIX YaCTell [Ty TOHOB, U OITUMA/IbHbIe IIyOUHbI ee IIPOSIB/ICHSI OIPeRe/sIIoTcst B 1-4 xum [14].
Ipauniis a3 pasaesiloTCs BO BpeMeH! fle(hOpMaIIOHHbIM [TepepbIBOM, KOT/a IIPOVCXOAVIN NHDEKIINN MaTrMaTIIeCKOTO
pacriaBa BO BMEIIAIOIIe TOPO/bI ¥ B PACKPMCTAINN30BaHHbIE TPAaHUTONABI MIPEAbIAYLIMX (a3 c 06pasoBaHMEM [jaeK, ITOKOB
U KYIIOJIOB aIl/IMTOB, all/IMTOBU/IHBIX TPAHUTOB 1 IIETMAaTUTOB HA 3aK/II0YMTE/IbHOM 3TaIle.
MutepBan 380-320 M/IH JIeT XapaKTepusyeT CTaJyl0 paHHEro 9Tara MeTaMOpP(OreHHO-TUAPOTepMaIbHOIO KBapIeBO-
XKVJIBHOT'O OPyZIeHeHVIsA, KOTOPBIII 00yCIOBJIEH IPOsAB/IEHeM IIPOLIeCCOB paHHel KO/UIM3MM B IIpefielaX HYDKHEIIPOTePO30JICKOr0
THEICOBOro 6/10Ka. By/IKaHOreHHO-OCafjOuHBIe MOPOAbI 0OpaMJIEHVsI IPEACTAB/LIIOT COOO0I TEKTOHNYECKYIO 30HY BIIVSHUS
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PucyHok 1. KuHemaTtnyeckas mogenb hopMnpoBaHUA KBapLEBO-KUIbHbIX MECTOPOXAEHUI BO BPEMSA paHHEW U NMO3AHEN KONNMU3UMN.
Mo [13]: 1 — ApeBHSAS KOHTUHEHTanbHasi kopa; 2 — BYNKAHOTMEHHO-OCaAO4Hble OTMOXEHWUS KOHTWHEHTanbHoro pudTta; 3 — TOneuToBble
paHHeokeaHV4eckne obpasoBaHust; 4 — yrnbTpabasnT-rabbpoBbIi KOMMMEKC C TUTAHOMAarHETUTOBOW MUHepanusaumen; 5 — ynstpabasutsl AyHUT-
rapLbypruToBoro XxpOMMTOHOCHOIO Komrnekca; 6 — rabbpo-anoput-rpaHoguoputosast popmaumsi ¢ Fe—Cu ckapHamu; 7 — rpaHATOUAbI TOHANUT-
rpaHogvopuToBo chopmaumm ¢ W, Mo 1 Au kBapLEBbIMU Xunamu; 8 — HopmarnbHble MUKPOKITMHOBbLIE FPaHnUTbl; 9 — pyAHble KBapLEBbIE XWUMbl 1
XpycTaneHocHble rHe3aa; 10 — nermatutbl; 11 — MaHTUNHBIA TENNOMIIONAONOTOK B LLOBHbIX 30HaX; 12 — xnopo- n hTopoTunHas cneunanuaaums
rpaHMTonaos; 13 — GrnokoorpaHnyMBaoLLMe WOBHbIE 30HbI; 14 — HanNpaBneHne TaHreHUMarnbHOro CxXaTus BO BpeMs KONnvauu.

Figure 1. Kinematic model of the formation of quartz-vein deposits during early and late collisions.

According to [13]: 1 - ancient continental crust; 2 - volcanic-sedimentary deposits of the continental rift; 3 - tholeiitic early oceanic formations;
4 - ultrabasite-gabbro complex with titanomagnetite mineralization; 5 - ultrabasites of the dunite-harzburgite chromite-bearing complex; 6 - gab-
bro-diorite-granodiorite formation with Fe-Cu skarn; 7 - granitoids of tonalitegranodiorite formation with W, Mo and Au quartz veins; 8 - normal
microcline granites; 9 - ore quartz veins and crystal bunches; 10 - pegmatitis; 11 - mantle heat-fluid flow in suture zones; 12 - chloro- and fluorotypic
specialization of granitoids; 13 - block-limiting suture zones; 14 - direction of tangential contraction during collision.
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Kymmsxckoit 1 CeeTnmHcKoll moBHbIX 30H [3]. Tak kak 3Ta 30Ha 6oJjiee HAIpPsDKEHHas IO CPABHEHUIO C BOCTOYHON —
Bopucosckoit 1 UepHopedeHCKOI, TO U (HOPMUPOBaHME KPYIHBIX Te/l TPAHUTOUIOB TOHAIUT-TPAaHOAVMOPUTOBON (opManui,
aHa/MOTMYHBIX [ImacToBckoMYy, 3fiech 3aTpyAHeHO. B mpefenax KBapIieBO->KMIBHOTO IO MMEITCA HeOOINbINe YAIIHEHHbIE
MAacCHBBI, OOJIbIIEN CBOETI YaCThIO He BCKPBITBIE 9PO3Melt, a IOJICeYCHHbIC KOJIOHKOBBIMI CKB)KMHAMIL.

Bo Bpems mospgueit xowmmsun (320-240 MJIH JleT) B MIOBHBIX 30HAX, OOPaMIAIOMINX «MUKPOKOHTHHEHTbI», IIPOSIBI/IICH
IMCTOKALMOHHBI MeTaMopd13M, paccaaHIeBanue, OyauHax. /st MeTaMOpUTOB XapaKTepHO PasBUTIE CTPeCC-MUHEPAIOB:
KMAaHUTA, CTaBPONNTA, (PEHTUTA, XIOPUTOUA U AP. B 9T0 BpeMs B IIeHTPA/IbHBIX JACTAX HENICOBBIX 6/10K0B (puc. 1) B CBA3MU €

PucyHok 2. Cxemartuueckasi reosriormdeckasl kapta [AOMe3030MCKUX obGpa3oBaHui Koukapckoro meTtamopduyeckoro Kommnekca
(FTocynapcTBeHHasa reonoruyveckasa kapta CCCP pome3so3soickux obpasoBaHui, CpeaHeypanbckaa cepus, macwTa6 1 : 200 000, 1981
r., nog pea. H. I Bepnang; ¢ ynpoweHnaMu n gononHeHmamu). 1 — Mpamopsl, MpaMopn3oBaHHble 13secTHskK (C,v,); 2 — nopduputsl Ga-
3anbToBble 1 aHAe3uTo-6asanbToBble; Ty UTLI, TyonecHaHnku; craHubl Guotut-amdubon-nonesounarosbie (S,-D,); 3 — Tydbl, nopdupsI
NUNapMT-4aunNTOBbIe; aneBpoNNTbI, rpaBenuTbl, Tydbl 6a3ansToBOro CocTaBa; CraHubl yrncto-kpemHucTele (O,—-S 1), 4 — KpucTannmyeckme cnat-
Ubl, MHOTAA C KM@HUTOM, CUSINIMMaHUTOM, ctaBporutom (C.—P,?); 5 — rHeicel, rpaHUTOrHemncs!, amgubonnTel, rpaHuTsl AsycnioasHsie (C,—P.); 6
— rpaHuTbl BroTUToBLIE, nenkokpatossle Y,C,—P,); 7 — nnarvorpannTsl (v,8D,~C,); rpaHoanoputsl (y,8D,-C,); 8 — rpaHutsl (y,C,); 9 — rab6po
(vS,); 10 — cneHNTBI, rPaHOCUEHUTDI, LeroYHble rpaHuTbl (YeC, ,); 11 — ynbTpabasuTbl cepneHTUHU3NPOBaHHbIe (WS,?); 12 — TeKTOHUYecKue rpa-
HWLbI aHTUKIIMHOPWS C HaBUIOBOW KMHEMATWKOW; 13 — rpaHuubl KynonoBUAHBIX CTPYKTYP, CIOXEHHbIX FPaHUTOrHecamu ¢ KpUCTanmyeckumm
cnaHuamu obpamnerus (Pz,); 14 — TeKToHUYeckue HapyweHns; 15 — ocu rpaben-cuHknnHanen (1 — CeeTinHcko-KoTnmkosekas, 2 — [lemapuHcko-
Mwuxannosckasi, 3 — YykcuHcko-KyumHekast, 4 — Koukapcko-HepHopeyeHckas); 16—18 — pygonpossneHust n mectopoxaeHus (16 — pegkomeTtannbHble
nermMaTuTbl C AparoLeHHbIMM KamHsMU; 17 — ropHoro xpycTans; 18 —3onota); 19 — onuckiBaemas nnowagb. Lindpel (maccmebl): 1 — BapnamoBsckuiz;
2 — EpemkuHckuin; 3 — Bopucockuin; 4 — CaHapckuii; 5 — KoenrnHekun; 6 — MNMnactoBckui; 7 — CTEMHUHCKUIA.

Figure 2. Schematic geologic map of pre-Mesozoic formations of the Kochkarsky metamorphic complex (State geological map of the
USSR of pre-Mesozoic formations, Middle Urals series, scale 1: 200 000, 1981, ed. by N.G. Berlyand; in simplistic terms with additions).
1-marbles, marbled limestones (C, v3); 2-porphyrites basalt and andesite-basalt; tuffites, tufopeschaniki; shales biotite-amphibole-feldspar (S..- D,);
3-tuffs, porphyry Liparite-dacite; siltstones, gravelites, tuffs of basalt composition; shales carbonaceous-siliceous (03-S113); 4 - crystalline shales,
sometimes with kyanite, sillimanite, stavrolite (C,P27?); 5-gneisses, granitogneisses, amphibolites, granites dioecious (C2-P,); 6 - biotite granites,
leucocratic y, C2 Insert tag (Alt + 1) -P,); 7 - plagiogranites (y26D3-C,); granodiorites (y, 6D3-C,); 8 - granites (Y3C,); 9 - gabbro (vS,); 10 - syenites,
granosyenites, alkaline granites (yeC1-2); 11 - serpentinized ultrabasites (fS17?); 12 - tectonic boundaries of anticlinorium with thrust kinematics;
13 - boundaries of dome-shaped structures composed of granite gneisses with crystal framing schists (Pz3); 14 - tectonic disturbances; 15
- axis of the graben-synclines (1 - Svetlinsko-Kotlikovskaya, 2 - Demarinsko-Mikhailovskaya, 3 - Chuksinsko-Kuchinskaya, 4 - Kochkarsko-
Chernorechenskaya); 16-18 - ore occurrences and deposits (16 - rare-metal pegmatites with precious stones; 17 - rock crystal; 18 - gold); 19 is the
described area. Numbers (massifs): 1 - Varlamovsky; 2 - Yeremkinsky; 3 - Borisovsky; 4 - Sanarsky; 5 - Koelginsky; 6 - Plastovsky; 7 - Stepninsky.
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IIOCTMarMaTU4ecKoil NeATETbHOCTDIO MO3IHEKO/IN3VOHHBIX MUKPOK/IMHOBBIX TPAaHUTOB, MMEIOIMX 3a CYeT IepeIUIaBIeHs
KOpPOBOTO CybcTpaTa (TOPOTMIHYIO CIIeIManM3ali0  PacTBOPOB, (GOPMMPYIOTCA MarMaTOreHHO-TUIpOTepMabHbIe
MECTOPOXKJIEHN — KepaMMJecKue, pefKoMeTa//IbHble ¥ XPYCTa/IeHOCHbIE IIETMATHUTRI, Tpeii3eHbl. Takas IMpOCTPaHCTBEHHAs
JIOKa/IM3aLA 9TUX MeCTOPOXK/IeHMII 00yCTIOBIeHA TeM, YTO IIPY OTHeIeHII Fa30BOMI (pa3bl Ha IO3[IHEI CTAMU KPUCTAIIIN3ALINI
MarMarndecKyx 04aros (Grop, B OTINYNE OT X/IOPa, IPEUMYIECTBEHHO OCTAETC B CIIMKATHOM pacIviaBe M (UKCUPYeTCst
KPUCTA/UIUSYIOLMMIICS MIHEPAIaMI, 2 He YXOLUT B BOFHBII (IIION. ITO IIOATBEPXK/ACTCS U 9KCIIEPYMEHTAIbHBIMY JAHHBIMI
[15, 16]. B pe3ynbrare mpoBefieHHBIX COTTOCTAB/ICHNIT 9KCIIEPMMEHTA/IbHBIX JaHHBIX C COCTaBaMy GpTopcofiepKalinx MUHepaIoB
Y TEPMOJVIHAMIYECKMX PACUYeTOB JOCTATOYHO OIIPefie/IeHHO BBIABIIACTCS, YTO COflepKaHye QTOPUCTBIX COCIHEHUI B BOTHOM
¢ironzie, paBHOBECHOM C TPaHUTOM, XapaKTepU3YIOLIMMCs KIapKOBBIMIU KOJMYEeCTBaMYl TaJIOTEHOB, Ha 2-3 IMOps/iKa HIDKe
KOHLIEHTPALII XJIOPUIOB B 9101 ke daze [17].

Mpeicib 0 ToM, 9T0 CBETIMHCKOE MECTOPOXK/IEHIE TOPHOTO XPYCTaIsi KOHTPOIUPYETCs: HeGO/IbILION KYIIOIbHOI CTPYKTY-
POIL, SIAPO KOTOPOI CTIOXKEHO THENCOTPAHMTAMY U aHATEKTUYECKMMM TPAaHUTOMAMI TOHAIUT-TPAHOAMOPUTOBOI hopMannn
HO3JHETO 11a/Ie03051, TOTy4Ia CBOe PasBUTHE B psAfie cTareil [5, 6].

Kaxk BupiHO Ha puc. 2, CBeT/IMHCKOE MECTOPOXK/IeHNE Ibe30KBaplja ¥ OHOMMEHHOE IIeTMaTUTOBOE I10JI€ PACIIONIOKEHDI MEX-
Iy TpeMs KYIOJIbHBIMY CTpYyKTypamu: Epémxunckoii, bopucosckoit u CaHapckoii (Ha ceBepe, BOCTOKE 1 Iore COOTBETCTBEHHO).

Crwib gedopmanuii HOpoy, B CMEXHBIX 0JIOKaX pasHbIl: B 3aypa/loBCKOM CHMHKIMHOPUY HONYYMIa pasBUTHE JIVHETHASA
CKJIA9aTOCTh, a B KOUYKapCKOM aHTMKIMHOPUIT Pa3BUTHI KyHmomoBugHele (6paxnodopmubie) cTpyKTypsl. JInHeiHas cKaj-
4aTOCTb B CMHK/IMHOPHOJ 30HE I BOSHMKHOBEHME HAJIBUTa Ha TPAHMUIlE C aHTUK/INHOPMEM OOBSACHAIOTCS YCIOBUAMU TOPMU-
30HTAJIBHOTO CYOLIMPOTHOrO (B COBPEeMEHHBIX KOOpAMHATaX) CKarysa. O6pasoBaHMe KYHMOIOBUIHBIX CTPYKTYP PacCMOTPUM
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PucyHok 3. KonbueBas cTpykTypa Ha CBETITMHCKOM MeCTOPOXAEHMM FOPHOro XpycTans, uKkcupytoLlas anmkanbHY10 YacTb KynosibHON
CTPYKTYpbI (cocTaBneHa no matepuanam JlapuHckoun NP3 u pesynbTatam gewmdpmpoBaHMsi KOCMOCHUMKOB). 1 — HEOreH-4eTBEPTUYHbIE
fiora C ropHbiM Xpyctanem; 2 — npegnoniaraeMble 30Hbl TEKTOHUYECKOro CpbiBa W HanmpaBreHve WX nageHus; 3 — 30Hbl FOpU30HTanbHOro
pactsbkeHusi (@ — oceBoro; 6 — BcnoMoraTernbHbIX HanpaBnieHuin); 4 — KBapLeBble XWMbl, UHOTAa C rOpHbIM XpycTanem (a — 6ecuBeTHbIM, 6 —
LBETHbIM); 5 — aNIeMeHTbI 3aneraHns crnaHLeBaTocTV Nopog; 6 — bnaropofHas WnUHenb 1 KOpyHA. MosicHeHus B TekcTe

Figure 3. Ring structure at the Svetlinskoye rock crystal deposit, which fixes the apical part of the dome structure (compiled from the
materials of the Larinskaya geological survey expedition and the results of interpretation of satellite images).

1 - Neogene-Quaternary logs with rock crystal; 2 - prospective zones of tectonic failure and the direction of their fall; 3 - zones of horizontal
extension (a - axial; b - auxiliary directions); 4 - quartz veins, sometimes with rock crystal (a - colorless, b - color); 5 - elements of occurrence of
shale rocks; 6 - noble spinel and corundum. Explanations are in the text.
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noppobHee. OKa3aaoch, YTO BCe ITU TPU MECTOPOXKIEHIISI XOPOLLIO YBSI3BIBAIOTCSI C IpexnonaraeMort CBeTINHCKOI KYIOIbHO
CTPYKTYpoit. OTMETHM HEKOTOPbIe 0COOEHHOCTH T'e0/IOTNI JaHHBIX MECTOPOXKEHIIT, TTOATBEPIK/FAOLIVIe MX CBA3Db C KYIIO/IbHO
crpykrypoit. I. A. Keiibman u ap. [18] BbIIeNAIOT HeCKONbKO 3TanoB fedopmanuii B KoukapckoM aHTUKIMHOpUM. PaHHWI
9TaIl BK/IIOYaeT BO3HUKHOBEHNUE B30POCO-HAJ[BUTOB ¥ IUIABHBIX OTKPBITBHIX CKIAIOK IIPOJOIBHOTO M3rMba IpeuMylecTBEeH-
HO CyOMepUAMOHAIBHOrO MPOCTUPAHVsL. B HAalIMX MOCTPOEHMSIX 9TO OTBEYAeT OMYCKAHUIO GJI0KA IO BECOM HA[BUIAEMBIX
CMEXXHBIX 0/I0KOB U BOSHUKHOBEHMIO B HeM IOJIOKUTE/IBHOTO MTPOJOIbHOTO 13ruba Kopel. Ha BTopoM arare KpyIHbIe TOTOXMI-
TebHBIE CTPYKTYPBI YCIOKHAIOTCS HOFHATHAMM 6071ee BBICOKMX HOPSIAKOB [Py 0611ieM 67I0KOBOM BO3/IBIMAHMY U IUIOIIAHOM
metamopdusme. [TOSBIAIOTCS YIaCTKM TIOBBILIEHHBIX TEIUIOBBIX IIOTOKOB C TEH/ICHIVEN CMEHbI TMHEIHOI CK/Iaf4aToCTI — Ky-
1107IbHOIL. KyTIOZIbHBIN TEKTOHOT€He3 HaIIPSIMYIO CBA3BIBAETCS VIMM C YIACTKaMI [TOBBIIIEHHBIX TEIJIOBLIX IIOTOKOB /I pa3BUTHEM
B HUX «paHHEKMHEMaTUIeCKIX TPAaHUTOBY.

[Tnomanps CBETIMHCKOTO MECTOPOXKAEHNA IIbe30KBapIia JOCTATOYHO M30MEeTpUYHAsA, OKOIO 3 - 3 KM, CJIeTKa BO3BBIIICH-
Has, ¢ abcomoTHBIM mpesbiuieHreM 30-40 M. K HacTos1IeMy BpeMeHI MeCTOPOXK/jeHle IOTHOCTbI0 0TpaboTano. OHO XOPOIIOo
M3Y4EHO C MCIOIb30BaHMEM Te0/IOTMYeCKNX, Te0PU3NIeCKNX M TeOXMMUIECKNX METOOB, TOPHO-OYPOBBIX PaboOT 1 LIMPOKO
OCBellleHO B MHOTOYMC/IEHHBIX MyOMKanuax (CBOAKY cM. B [3, 4]). ITo reodusndecknm ganubM «banrnegrereopusuxm» (Ma-
tepuainsl Jlapunackoit I'PJ), mop CBeTIMHCKMM MeCTOPOX/IeHNEM TOPHOTO XPyCcTasd Ha IIybuHe okono 400 M pacronaraeTcst
KPOBJISL «TPAaHUTHOTO» MaCCHBa.

AnmKanbHas 9acTb KYIO/IBbHOI CTPYKTYPBI OTYET/INBO IPOCMATPUBAETCA B CUCTEME HEOT€H-4eTBEPTIYHbIX JIOTOB, e Ta/Ib-
HO OTKapPTMPOBAHHBIX B CBSI3U C IIPUYPOUEHHOCTDIO K HUM IPOAYKTUBHBIX POCCHINElt TOPHOTO XPYCTaslsd, a TaKkxe Aeundpu-
poBaHNeM KOCMOCHMMKOB. Ha mmomaay mmpoko pa3BUTHI TMHEIHbIe KOPbI BbIBeTpuBaHuA Mz-Kz Bospacra. Jloramn otpu-
COBBIBAETCS CUCTEMa KOJIbLIEBBIX Pa3/IOMOB, (PMKCUPYIOLINX, II0 HAllleMy MHEHUIO, allVIKaIbHYI0 YaCTb KYIIOJIbHOI CTPYKTYPbI
(puc. 3). Cucrema oros Ha CBETIMHCKOM MeCTOPOXKAEHNM XPYCTAJIs PUCYET OTYETIMUBYIO KOJbIIeBYI0 cTPYKTypy. Ha MecTopo-
JKJIEHNU PacpOCTPAHEHBI XIOPUT-OMOTUTOBBIE CIAHIIBI, OOBITHO C KBAPIEM I TUIATMOKIIA30M, Peke aM(p1bOIOBbIe CTAHIBI U
am¢ubomnTsL. VI3 MeTaMOp(PUIECKMX MIHEPAIOB PACIPOCTPAHEHIE UMEIOT CTABPOIUT U CH/UTUMAHNT (PrOPOIINT), TOKATbHO
- aHpany3uT. OTMe4eHbl HAXO[KI CEPOBATO-CIHErO KOPYH/A ¥ PO30BOII IIMNHEIN B aCCOLUAINM ¢ POPCTEPUTOM, CEPIICHTHI-
HOM, Ta/lIbKOM, IpadUTOM 1 MarHe3uToMm [6].

CraH1[eBaTOCTDb MOPOJ, TaKXKe OTPUCOBBIBAET aCUMMETPUUYHYIO KYTIOJIOBUIHYIO CTPYKTYPY, CeTKa BBITSHYTYIO B MEPUANO-
Ha/IbHOM HaIIpaB/IeHNN. B IleHTpanbHO YacTy CTPYKTYPBI YITIbI HaJieHNs CTIaHI[eBaTOCTU BecbMa nosorue, okoro 10°. K BocToky
OHI OBICTPO BO3PACTAIOT 70 60°, a K 3aIajiy Me[/ICHHO 1 IVTABHO YBE/IMYMBAIOTCA BIUIOTH J10 45° (BO/IM3U KOHTAKTa C MpaMOpaMn)
(puc. 4). IlogasAromas 9acTb KBapLieBbIX XXIJI IIONAjaeT Ha allMKa/IbHYIO YaCTh CTPYKTYPHI U e IOJIOroe 3allafHOe KPbUIO.

KBapieBo-X1IbHOe OpyHeHeHue, B TOM YHUC/Ie ¥ C BOIb(PPAMOM U 30/I0TOM, COIPSDKEHHOE C PAaHHEKOJIM3MOHHBIMU
TPaHUTONAAMI TOHATUT-TPAHOAMOPUTOBOI GOpMAL, 06YCIOBIMNBAETCS SBOIOLVIEN TEPMOTPAeHTHBIX [OJTeit, CO3/jaBaeMbIX
MaccyBami 9Toi popmaryy Ha cTaguu ux konconupanuy (Ilnacrosekuit, Iapranickuit, AiigbIpInHCKuL, BenmkomneTpoBckmit
Yl MHOTVIe IPYTVie MaCCHBBI).

KBap1ieBble XX1i/Ibl BBITONHSIOT IPOTsDKeHHbIE (10 100 M, mHOTAA 10 1-1,5 KM) TpeInHbl CKOIa, peXke OTPBIBA, 06pasyroT Beep
XKWJI C KPYTHIMU YITIAMY [TaIeHIS U IIPELCTAB/ISIIOT COOO0I TUIIMYHbIE KVJIbI BHIITOTHEHSI C PE3KIMU KOHTAKTAMI, IPAKTIIECKI
JIMIIEHHBIMYU OKOJIOKM/IBHBIX M3MeHeHMiT. MOIIHOCTD XU OOBIYHO He MpeBbImaeT 1 M, HO MHOrAa gocturaet 2,0-2,5 m. K
HVIM OTHOCSITCS «Oe3pyaHbIe», MOHOMIHEpPATbHbIe KBAPIleBbIe KI/IBI CO CTEK/TOBUIHBIM, MOTIOYHO-0€/IbIM KBapL{eM U «PySHbIe»
— ILIeeINT-KBaplieBble, HIeeTNT-TypManuH-KBaplieBble, 30/I0TO-KBapLieBble SKIIbL, HEPEHKO ¢ CYAbGUAAMM 1 apPCEHOIMPUTOM,
KOTOpbIe COBMECTHO C «6e3pyIHBIMI» 00Pa3yIoT COBMeIleHHbIE XXIJIbHbIe IO/ [19].

KBap1eBble >X1M/Ibl KOHIIEHTPUPYIOTCS BO BMEIIAIOMINX IIOPO/jaX HaJj OCTBIBAONIVIM MarMaTIdeCKIM 04aroM, B 30He Pe3KIX
TeMIIepaTyPHBIX I'PafINeHTOB B TPEIIMHAX CKOMa ¥ OTpbiBa. OpPMEHTMPOBKA OCell ITIABHBIX HAIPDKEHMI U ITOBEPXHOCTEN
CKaJIBIBAaHNA YKa3blBaeT Ha BePTUKAIbHOE HallpaB/leHMe aKTMBHBIX YCU/IUI CHM3Y BBEPX MarMaTU4YeCcKUX Macc, CO3/jlaBaeMoe B
pesybrare CyOUIMpOTHOTO CxKaTysi KOuKapcKoro aHTMKIMHOPYSL.

[Tostomy pedopmanmu aToro srama 1 06pasoBaHMe TPELH MOXKHO CBS3BIBATh C MEXaHM3MOM IIOIEPEYHOro M3ruba B
XKeCTKOM OJI0Ke IIpY JaB/IeHU CHI3Y BBEPX OCTBIBAIOIIET0 MarMaTiuieckoro oyara (puc. 4). B pacnipenenenun 3o o6pasoBaHus
TPeIIVH BBbIIE/NACTCA KYI0/I000pa3Has HeHapylleHHas 30Ha (I) HelmocpencTBeHHO HaJ 04aroM paciulaBa («IITaMIIOM»). ITO
CBA3aHO C TEM, 4TO 3/jeChb BCe IVIABHBIE HAIPSDKEHVSI JOCTUTAIT OOMBIINX BEINYUH U [IEHICTBYIOT KaK COKMMAIOIIVE YCYJINS,
(bopMUpYst 30HY BCECTOPOHHETO CXKaTusl. Bplllle 9TOM 30HBI pacronaraeTcsi 06/1acTb BOSHUKHOBEHMsI CKOOBbIX TpewuH (IT)
(puc. 4). CMMeTPUYHO OTHOCUTENBHO «IITaMIIa» HaJ 30HOI CKOJIOB pacrosnaraeTcs 30Ha Tpemus orpbiBa (III), kotopas
COBIIAIaeT C 10KaNIbHBIM MaKCMMYMOM CKOJIOBBIX HampsikeHuit o, [20].

OKcIlepyMeHTa/IbHble BaHHble [21] M reonorumyeckue HaOMIOfEHMA MOKA3bIBAIOT, YTO B IPafVEHTHBIX IONAX PYHLHbIE U
IIeTPOTreHHBIE 97IeMEHTBI 3aKOHOMEePHO Iiepepaclpene/IAoTcs ¥ 00pasyloT cBoy 30HbI oboramenns [ 10, 22-24]. Tak, Bonbdpaw,
MO/O/IeH, MBILIBSK TATOTEIOT K NCTOYHIKAM JIOKA/IBHOTO HATPEBAHN, T. €. K KPOBJIe MACCUBA, IIPUYEM CMEeHa OPY/jeHEeHsI IO
HAIIPaB/IeHNIO K BepIIIHe KYIIO/Ia BRIIVLAUT caerykowmyM obpasom: W—(Bi + Sn)-Mo (puc. 5). OpyneHeHMe pacIpoCcTpaHseTcst
Ha ypameHnu 200-300 M, Mefb, CBUHeL, LIMHK [TePEMENIAlOTC ¥ KOHLEHTPUPYIOTCS B 60Jee yoaleHHbIX XOMOSHBIX YacTIX
CHCTeMbI BO BMEIAIOLINX IIOPOax Ha yaaneHuu fo 1-2,5 xm [10, 23, 24].

ITospHAA KOMWMM3MA XapaKTepU3yeTCs MOLIHBIM TeIUIOBBIM IIOTOKOM B IIpefieliaX THENCOBOTO OJI0Ka, aKTMBHBIM
metamopduamom, mocturamomuM ambubonuToBOil daryn, MmpoleccaMn TPAHUTU3ALUMU C OOpa3soBaHMEM aBTOXTOHHBIX
TPaHUTONJOB DOPUCOBCKOrO KOMIUIEKCA ¥ JIOCTATOYHO KpPYNHBIMM MAarMaTM4eCKMMM odaraMm ¢ (opmupoBaHueM
a/UTOXTOHHBIX rpaHnToB CaHapckoro koMirekca. IIpomeccst MeTaMopdu3ma 1 MarMaTii3Ma COIPOBOXKAANNCH MHTEHCUBHBIMU
TU/IPOTEPMaTbHO-METaCOMATUYECKIMI TPE0OPa3s0OBaHNAMN, KOTOPbIe HECYT pas/IMdHOe OpyLeHeH e,

KBapiieBblie XIIbI CIOKEHBI CTEK/IOBUFHBIM, ITOTYIPO3PAuYHbIM U MOJIOYHO-0€/IbIM KBaplieM, OOBIYHO IMTaHTOKPUCTATIIN-
YeCKOJI CTPYKTYPBI, I'fle OTAeIbHbIC O/IOKM >KVIPHOTO KBaplia OTHEIEHbI IPYT OT Apyra MHAYKLMOHHBIMM TPAHAMI M JOCTUTAIOT
pasmepoB 30-40 cm. Craructuyeckas 06paboTka ameMeHToB 3aneranms 510 kBapieBbix X1 CBET/IMHCKOTO KBAPILeBO->KMIBHO-

Kucmn A 10. 1 gp. Ponb CBETIMHCKOWM FPaHUTOrHECOBOM KYNobHOM CTPYKTYpbl B 06pa3oBaHumM KBapLesBo- 57
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PucyHok 4. XXunbl BbinonHeHus. CBeTNMHCKoe XpycTaneHocHoe norne. Y4yactok ll-BogopaspenbHbin, TpaHwen Ne 2, 9 u cxema
o6pa3oBaHUA TPELWMH CKanbiBaHUS NPU MeXaHU3Me AaBreHUsi MarMaTU4eckoro Terna cHu3y BBepX, no [20]. 1 — no4YBEHHO-pacTUTENbHbIN
Cnow; 2 — antoBuit; 3 — OMOTUT-KBapLEBbLIV CraHeL,; 4 — ABYCMIOASHO-KBAPLEBbIV CraHeL,; 5 — KBapLeBbIe XUilbl; 6 — U3MEHEHHbIE CNaHLbl.

Figure 4. Dilation vein. Svetlinsky crystal-bearing field. Section ll-water-dividing, trenches No 2, 9 and the scheme of formation of shear
fractures under the pressure of the magmatic body from the bottom-up, according to [20]. 1 - soil and plant layer; 2 - eluvium; 3 - bio-
tite-quartz schist; 4 - two-mica-quartz schist; 5 - quartz veins; 6 - modified schists. Figure 4. Dilation vein. Svetlinsky crystal-bearing field. Section

ro IOJIA ITOKAa3ajla, YTo 6OJIbIIast 4acTh KBAPLIEBbIX JKIJI MMEIOT CeBepo-3allaflHOe [IPOCTUPAHIIe, BBIIOIHAS SLIJIOH/POBAHHBIE
TPEIMHBI CKaTbIBaHNs, ¥ 3HAYUTEIBHO PEXKe BHITOTHAIOT TPEIMHBI OTPhIBA.

B 3ampban/ax >Xum 0OBIYHO Pa3sBMBAIOTCA ABYyMUHepasIbHbIE IIapareHes)Chbl, COCTOALINE U3 aTIOMOCHINKATOB: CH/IIAMA-
HUT-KBapLeBbIX, aH/IA/Ty3UT-KBapLeBbIX, MyCKOBUT-KBapL[eBbIX METACOMATUTOB [7]. B HeKOTOPBIX Pa3HOCTAX METaCOMATUTOB
OTMEYEHBI NTaPAareHesyUChl ¢ KOPAMEPUTOM M KYMMUHITOHUTOM, YTO CBUJIETEILCTBYET O Pa3BUTUM IIPOLECCa B YCIOBUAX OTHOCH-
Te/IbHO HM3KOTO AaBieHys:A. Ha saxmountenpHol cTaguy GopMypoBaHMsA KBAPLEBBIX XKW IPY Ole/la4MBaHNI PaCTBOPOB, IIPU

58 KucvHA. 0.1 ap. Ponb CBETAMHCKOW FPaHUTOrHENCOBOW KYNOSIbHOM CTPYKTYPbl B 06pa30BaHNM KBapLIEBO->KUIbHbIX MECTOPOXAEHU
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PVICyHOK 5. KOHTpO]'Ib reOXVIMVI‘IeCKOﬁI, py.quFl 30HaJIbHOCTHU TeMﬂepaTypHoﬁ 30HaNIbHOCTbLHO, BO3HV|KaIO|.U,evI BOKpyr

dnonanM3npoBaHHbIX PYAOHOCHbLIX FPaHUTHbLIX MaccuBOB [24]. 1 — rpaHnTbl; 2 — KBapLEBbIE XUrbl.

Figure 5. Control of geochemical ore zonality by the temperature zonality that occurs around fluidized ore-bearing granite massifs [24].
1 - granites; 2 - quartz veins.

BBICOKOJI aKTMBHOCTI Cepbl OTIAraloTcs CymbPuabl (2-5 %), cpeayt KOTOPBIX Pe3KOo IpeobIafialoT MUPUT U XaJIbKOIMPUT. DTU
XXWIBI c11a6030710ToHOCHB! (0,1-1,1 I/T), OZHAKO MHOIZA B HUX MOIAJAIOTCA YYaCTKY, 0OOrallieHHble 30/10ToM (1o 15-18 r/T).

B xmnpHOM KBapie CBeTIMHCKOTO MECTOPOXKIEHNUA TOPHOTO XPYCTA/IA, B IPOTO/IOYKAX TAK)Ke BCTPEUEHbI PY/HbIE MIHE-
pasIbL: MPUT, XaTbKOIUPUT, CHATEPUT, LIEETNUT, MATHETUT, MIbMEHNUT, KCEHOTUM, MOHAI[UT, KOJIyM6MT, pyTUI, B eAMHUYHBIX
3HAKaX caMOpofHoe 30/10T0. Hanboree BBICOKIE COmepyKaHNUs XapaKTepHBI [/I 3allafHOTO 6710Ka, IPMMBIKAIOIIEr0 K TOPHOMY
OTBOJIY 30/I0TOPYHOT'O MECTOPOXK/IEHNA.

Bornee nospHue (IIOCTXMIbHBIE) METACOMATUTBI COOPMMPOBAIICH B Pe3y/IbTaTe pasBUTUA XPYCTATCHOCHDBIX THe3J U3 Iije-
JIOYHBIX HM3KOTEMIIEPATYPHBIX pacTBOPOB. B mpepenax CBeT/IMHCKOTO MECTOPOXK/EHNA Pa3BUTHI KBapIleBble XKIJIBI C XPyCTa-
JIEHOCHBIMY THe3amy U 6e3 Hux. KBapijeBbie Kubl, 0COOEHHO CTEKTOBUHBIE, B CBOE BPEMsI MCITONB30BAINCD JIsI BAPKU CIIe-
LIMa/IbHBIX CTEKOJI I B KaueCTBe ChIPbA /1A BbIPAIIMBAHNUA KPUCTAIOB KBapla. JKMIbl ke ¢ XpyCTaZIeHOCHBIMM HO/TOCTAMM,
cofep)Kaliyie KOHAMIMOHHBIE KPYCTAIbI KBapLa, IPeACTAB/IsI0T OCHOBHOM IPAaKTIYeCKIil MHTepec. VI3 ykasaHHBIX paHee Hofee
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PucyHok 6. NepeceyeHune xpycTaneHoCHbIM rHe340M NoreBoLUNaT-KkBapLeBOW XuUnbl, nokanusoBaHHou B ampubonutax. LieHTpanbHbIi
6nok, CBeTnuHckoe mectopoxaeHue. Mo [25]. 1 — amdmbonuT; 2 — XUnbHbIN KBapL,; 3 — XUNbHbIA KBapL, NepekpucTaniM3oBaHHbIi; 4 — none-
BOW WNaT; 5 — kpucTanmnbl kBapua; 6 — XnopuT; 7 — rMUHUCTbIE MUHEpPanbI.

Figure 6. Intersection of the crystal-bearing bunch of feldspar-quartz vein localized in amphibolites. Central block, Svetlinskiy deposit.
According to [25]. 1 - amphibolite; 2 - vein quartz; 3 - vein quartz recrystallized; 4 - feldspar; 5 - quartz crystals; 6 - chlorite; 7 - clay minerals.
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360 KBapIeBBIX YYTEHHBIX XK1 CBETIMHCKOTO KBaPL[eBO-KIIBHOTO MECTOPOXK/IEHNA TONbKO 15 % ABIAIOTCA XPyCTaNeHOCHBIMU
¥ TOTIbKO 2-3 % M3 MOCTIefHMX XKIJI COiepKaT THe3Mla ¢ KOHAMIIVIOHHBIMIU KPJCTa/lIaMu KBapiia. PaboTaMu MHOTHUX McCIefoBa-
TeJIell II0Ka3aHo, YTO XPyCTaleHOCHbIe THe3/la Ha/IoXKeHBbI Ha KBaplieBble XXWJIBI [4, 7, 25], 4TO ZOKasbIBaeTCs INIABHBIM 00pasoM
TEM, YTO OT/Ie/IbHBIC THe3[a IlepeceKaloT KBaplieBble XXIIbI (puc. 6).

DOopMUPOBAHNIO XPYCTATIEHOCHBIX THE3[ PeALUIeCTBOBAIA XPYNKas fedOpMaLyis, ITO IPUBEIO K APOOIEHNI0 KBapla B
3a/Ib0AH/IOBBIX YACTAX M Ha BHIK/IMHKAX KBAPL[EBBIX XKL B 9111 0c/1abmeHHble y9acTKY TOCTYIIAI XPYCTaIe06pasyoLit Tugpo-
TepMaJIbHBII PACTBOP, KOTOPBIiT 00YC/I0BII TPaHC(HOPMALINIO MUHEPATIOB KBAPL[EBBIX XK ¥ X BMEIIAIONINX TOPOJ,.

Pa3npo6eHHbI XXMUIbHBIN KBapIl YJACTMYHO PACTBOPSIICA, a OCTABLIAACA YaCTh BBICTYINIA B KaueCTBe 3aTPaBOK /IS PO-
CTa TOPHOTO XpyCTa/sA. bUOTUT BMEIIAONINX IOPOJ M KW B YKa3aHHBIX YCIOBUAX 3aMECTIIICSA MYCKOBUTOM THE3[JOBOTO BbI-
IIO/IHEHVSI C BBIfJeIeHNeM PyTuia U retuta. MarHuit 06br4HO QUKCHPOBAJICS B COCTaBe THE30BOrO XIOpUTa. VIHTEpECHO, 9T
MHOT7A HAO/II0/{a/IOCh HETIOCPEACTBEHHOE PAa3BUTHE XIOPUTA IO OMOTUTY, MIHYsI CTaANI0 MyCKOBUTH3auy. [Iprdem ecmu xma
pacronoyxeHa B aM(p160/I1MTaxX, TO XIOPUT HAKAIUIMBAJICS B 3HAYUTEIbHOM KO/IMYEeCTBE BO BHYTpeHHell yacTy rHesf. [Ipu moka-
TM3ALUY XKW B KPUCTA/UINYECKUX C/IAHI[AX XJIOPUT B THE3/jaX TaKkoKe OTMEYaeTCs, HO B CYIeCTBEHHO MeHbIIeM KOIN4ecTBe, K
TOMY K€ OH PUKCUPYeTCs «IIATHAMI». XJTOPUT B THe3/laxX (B PBIX/ION Macce U B KPUCTa/UIaX KBaplia) IpeCTaB/IeH TeIbMUHTAMU
pasMepoM 7o 1 MM 11 607iee B ITOTIEpeYHIKe.

ITnarroxsas, pasBUTBIL B OTOPOYKe KBAPIIEBBIX XKW, B (PU3UKO-XUMNIECKMX YC/IOBYAX, CBOMICTBEHHBIX (POPMIPOBAHNIO
THe3JI, 3aMeIaeTcst aIbOMTOM M MYCKOBUTOM. B ciryuae pasButust mporecca B aMpubonuTax BOSHUKA/IN aTbOUTOBBIE APY3bIL.
XpycTanbHble THe3/la PacIIoaraloTcs, Kak IPaBIIo, Ha BRIKIVHMBAHNMM KBapLeBbIX KM, KOITa KBaplieBas >KIJIa BHICTYIIAET B
KavyecTBe 9KpaHa MM B IOJIOCTSX pacTBOpeHMs. KpucTaibl KBapiia pefcTaBIeHbl TeMHO-IbIMYATHIMY (B IIETMATHUTAX), AbIM-
YaTBIMM, TUMOHHO-XKE/TBIMY, (DMOTIETOBBIMY 1 BU3YaIbHO O€CIIBETHBIMU Pa3HOCTAMIL

3arAloueHme

SImpa KyHOZMOBUAHBIX CTPYKTYP B G/I0KAX IIOJIOXKXUTENBHOTO M3riba KOpsl 0OBIYHO IIPENCTABIEHbl MACCHBAMIL TPAHITOL-
HeJICOB, KOTOPbIE 4aCTO OTOXKAECTB/LAIOTCA ¢ NOFHATIAMU (pyHIaMeHTa. bosblnylo posb 3fech UrparoT MeTaMopduyecke u
MeTacoMaTU4ecKue polecchl. VIX pasBUTHIO BeCbMa CIIOCOOCTBYeT Hamu4une OOMBIINX BEPTUKAIbHBIX U JTAT€PaIbHBIX IPaji-
€HTOB TeMIIepaTyp U faBiaeHnit. [panntusanus u gebasudukanus ABIA0OTCA Hanbosee BaXHBIMU U CAMBIMI PacIPOCTPAHEH-
HBIMJM MeTacOMaTHYeCKMMI ITPOoIleccaMi JAHHOTOo 3Tarna. C HUMM CBA3aH BBIHOC B OKOJIOKYIIO/IbHOE ITPOCTPAHCTBO PAMNA PYJ-
HBIX ¥ HepY[JHBIX KOMIIOHEHTOB. B Apax KyIOIOBUHBIX CTPYKTYp HAaKaIUIMBAIOTCA (IIOUADI, 0OOTralleHHbIe JIETKOIeTyIVMMU
anemenTamu (Be, Li, Sn, Ta, Nb u gp.). Hapy KynonpHbIMU CTPYKTypaMy 06pasyoTcs KpyTOIaaloliyie TPeIHbI pacTsOKeHNA,
BBINIOTHEHHBIE KBapLieM.

CHATIE TeKTOHMYECKMX HAIIPsKEHUI NepeBONUT CUCTEMY B PerpecCUBHBIN 3Tall. B Afpax KyNOTOBUIHBIX CTPYKTYp U
B 30HE CKaTuA IaflaeT BCECTOPOHHee NaB/IeHMe, YTO MOXKET COIPOBOXKAATbCS BOSHMKHOBEHMEM aHATEKTUYECKMX T'PAaHMUTOB.
Bosb110it 3ammac TerIoBoIl 1 XMMIIECKOIT 9Hepruy obecrednBaeT ANMUTeIbHOE GYHKIMOHMPOBAaHUE THEBMATOINTO-TUIPOTEP-
MaJIbHOJI CUCTeMBl. PaciiiaBel, Hanubosee GoraTole 1eTy4uMi, GOPMUPYIOT JalIKOBBI KOMIIIEKC TPAaHUTOB I IIETMATHUTOB C Pef-
KOMeTa/UIBHOI ¥ CaMOLIBETHOJ MUHepau3anyeil. B HaKynolbHOM IIpocTpaHcTBe GOPMUPYETCsA KBAapLeBO-XXIIbHOE II0JIe C
HaJIO)KEHHBIMU XPYCTaJIeHOCHBIMY THE3[JaMIL.

Paboma svinontena 8 pamxax memvt 20cyoapcmeenroeo 3adanus VIIT YpO PAH (zoc. pecucmpauu Ne AAAA-
A18-118052590028-9).
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The role of the Svetlinskaya granite-gneiss dome structure in the
formation of quartz-vein deposits (South Ural)
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Relevance of the work. The Kochkarsky zonal metamorphic complex was formed as a result of regional compression of the earth's crust during
collision transformations. Under these conditions, suture zones developed along the boundaries of the gneiss blocks, within which the rocks underwent
a metamorphic transformation at the level of the epidote-amphibolite and amphibolite facies. The research results will improve the methodology of
forecasting and prospecting in deposits of this type. Purpose of the work. determination paragenetic relationships between deposits of gold, rock
crystal and myarolic rare-metal pegmatites located in the area of Kochkarsky anticlinorium, near the village of Svetly in the Southern Urals.
Methodology of research. To solve the set tasks, new materials were used, collected during the study of the walls of the Svetlinsky gold mine such
as interpretation of aerial photographs and satellite imagery, as well as reinterpretation of actual material over the past 50 years.

Results. The common link between these deposits is the slightly eroded Svetlinsky dome, which complic-ates the overlying bed of a large granite-
gneiss massif. As a result of the study, it was found that the Svetlinskoye rock crystal deposit is confined to the apical part of the dome; the field of
myarolic raremetal pegmatites is located to the interdome structure, and the Svetlinskoye gold deposit is located to the western thrust-overthrust
boundary.

Conclusions. The Svetlinsky dome structure of the Late Paleozoic age, which underwent significant tectonic deformations in the early and late
collisions, controls the deposits of piezoquartz and gold, as well as partially the field of rare-metal myarolic pegmatites with precious stones.

Keywords: geology of deposits, pegmatites, piezoquartz, geotectonics, Urals.
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