VIIK [552.18:553.8](549.086)

10.4. HIAFAHOBA, B.A. IAXOMOBA, B.JI. 3AJINIAK, B.B. KOHOHOB, A.A. KAPAFIL]OB, H.C. KAPMAHOB

XPYCTAJEHOCHBIE TIETMATUTHI BEPXHEE-IIUBAHOBCKOT'O
MECTOPOXJIEHUS (CUXOTI-AJIUHD, MTIPUMOPCKHI KPAH)

PaccMoTpeHa reoJiorust KAMEpPHBIX IIEMMATHTOB C MOPHOHOM M ABIMYaThIM KBapiieM Bepxae-11InGaHOBCKOr0 0J0BOBOIIb-
(hpaMOBOrO MECTOPOXKACHUSI, IPHUBEACHBI PE3YJIBTATH TEPMO- U KPHOMETPHUYCCKHUX HCCIICAOBAHUI ITa30BO-XKHIKHX BKIIOYC-
Huii (I7KB) B xpucramnax kBapua. MccnenoBansl kpuctamuiorpadguueckue 0CoOOCHHOCTH KBapla, NMpoBeJeHa TUIU3ALUS
BKJIIOUCHHUI, yCTAHOBJICHBI XapakTep cpejbl M (HU3MKO-XMMHUYECKHE HapaMeTpbl 00pa3oBaHHs KBapla: TemIeparypa
450—465 °C, naBnenue 355—360410°T1a, koHienTpanus pactsopa 36,7% sksusanenta NaCl. MeTo10M HH(paKpacHOii CieKTpo-
ckonuu B o6mactn 2000—650 cm! B TOKB ycranosnenst NH;, NO, CHy, H3BO3;, HBO,, H,S, NO,.

[TpoBeneHHbIE HCCIEIOBAHUS CBUACTEILCTBYIOT O TO-
CTMarMarMaTH4eckoM I'eHe3Hce paccMaTpHBaeMbIX KPHUCTAI -
JIOB MOPHOHA M ABIMYATOT0 KBapIia, KOTOPbIE OTHOCSTCS K 3a -
BEPIIAIOIIAM CTaIHSIM IPOIIECCOB 00pa30BaHM MHAPOIOBBIX
(XpyCTaIeHOCHBIX ) IETMATHUTOB.

CoBpeMEeHHOE COCTOSHUE TPOOIEMBI MEerMaTuToo0paso-
BaHUS MPENIoJaraeT CyneCTBOBAHUE ABYX THUIIOB ITEIMaTH -
TOB M OOJIBIIIOTO YKCIIA JOCTATOYHO 00OCHOBAHHBIX MOJEIICH
nermarutooOpazoBanus. IlerMaruTsl iepBoro Tuma oopasy -
I0TCSI IPH KPUCTAIUIM3AIMH OCTaTOYHBIX NETMaTHTOBBIX pac-
TUTABOB, BO3HUKAIOIINX B Tporeccax auddepennnanmm rpa-
HUTHBIX IDTYyTOHOB. Takue merMaTHThl OTHOCATCS K (prop-Oe-
puineBoMy (Tomas-0epuiuioBomy) Tumy [6, 12] 1 oTu4aroT -
Cqd HAJIMYUEM MHUAPOJIOBLIX ITYCTOT-KaMEp WU 3aHOprHeI‘/II.
[lermarutsl Broporo THiia, 6osee riryOHHHBIE, (POPMUPYIOTCS
3a CYET PaCIJIaBOB aHATEKTUYECKOTO MPOHUCXOXKIEHUS, BBHI -
TUTABTISFOIINXCS B CBS3H C TPOIIECCAMH PETHOHAIBHOTO METa-
Mop¢u3Ma B yCIOBUAX aM(PHOOTHTOBOHN U TPAHYIUTOBOH (a -
nuii [7].

(I)OpMa[H/IH MHapPOJIOBBIX IETMATUTOB MaJIbIX FJ'[y6I/IH, BBI -
nenennast AWM. T'muzOyprom [4] u I'I. PoamonoBbiMm [4]
Besencteue pa3sutus reopun A.E depcemana [12], 00benunsi-
€T XPYCTaJIEHOCHBIC NErMaTUTHl U «IIETMATUTHI C JIPArOIICH -
HBIMU KaMHSIMI, CTICIHAIN3UPOBAHHBIC HA CAMOIIBETHL. MH-
apOoJIOBBIE MTETMATHTHI TOIPA3/IEIAIOTCS HA KAMEPHBIE H 3aHO -
peieBsie [3—5]. XapakTepHble MUHEpaJIbl KAMEPHBIX TIET-
MaTUTOB (PTOP-OCPUILTUCBOTO THIIA — MHUKPOKJIHH, albOuT,
JIBIMYATBIN KBapll, Oepuit, Tornas, Guooput. Teraa kaMepHbIX
MIErMaTUTOB OOBIYHO 00JIaJaf0T JIaTepATbHOM 30HAJIBHOCTEIO,
KOTOpasi BEIpayKaeTcs B CMEHE OT Mepruepru K IEHTPY CIEeIY -
IOIIHX 30H: TpapuUIeCcKor, TIETMaTOMIHOM, TTOJIEBOIIIATOBOMH,
KBapleBOH, Japy30Boi. B cocraBe MHHEpaioB MErMaTruTOB,
KOTOpBIE OTHOCATCS K (JOpPMALMK PEIKOMETAJUIbHBIX, Peo0 -
JIaJlat0T MUHEpalibl, 00eTHEHHbIE JETYYHMH KOMIIOHEHTAMHU:
B, Be, F, Al, K, Na, Si, Li, Nb, Sn, Ca, Ti, Mn [2]. B mporniecce
KPHUCTAJUIN3AIIUH He 00pa3yIoTCs IMyCTOTHI, B OTIIMYHE OT MUA -
POJIOBBIX TIETMATHTOB.

B nepuoa nosieBbIX M KaMepabHBIX MccaenoBaHuil Bepx-
He-LHI/I6aHOBCKOFO MECTOPOXIACHNA BBIACHUIOCH, YTO OTHC-
CeHME M3YYCHHBIX IIErMaTUTOB K ONpeJesiecHHOMY (opMariu -
OHHOMY THITy OCJIOKHEHO pSIoM 00cTosITeNnsCTB. [Ipeskie
BCET0 JJaHHBIC O TE€OJOTUYECKOM CTPOCHHH MECTOPOXKJICHUS
((poHmOBBIE MaTEpUABI) OKA3aJIUCh JAIEKO HE IMTOTHBIMH, TaK
KaK Te0JOTHYEeCKUe MCCIeIOBAaHUS ObUIH OPUEHTHPOBAHBI Ha
TIOUCKH OJIOBO-BOJIL(PAaMOBBIX pya. Bo Bpems mposeneHus
noJieBbIX padboT B 2006—2007 rr. B penenax Bepxue-111uoa -

HOBCKOTI'O PyJHOTO ITOJISI OKOHTYPEH apeall paclpoCTpaHEeHUs
IIEJIOYHBIX CHEHUTOB: STUPUHOBBIX U TaCTUHICHTOBBIX. DTO
M03BOJISIET paccMaTpyUBaTh HCCIIEyeMbli paiioH B KauecTBe
aHayora M3BECTHHIX PEIKOMETAIUIEHBIX MECTOPOKICHUN Nb,
Th u TR B Lenrpansaom Cuxots-Amnne (Cobommxa (Mmen-
ry), Ilomepeunoe, Ilorunckoe). Ha Bepxue-1lIn6anoBckom
MECTOPOKJICHUN TaKK€ HE BBISICHEHO 3HAYCHHE Pa3HBIX Mar-
MaTHYECKHX KOMIUIEKCOB /ISl (JOPMUPOBAHUSI PYTHBIX 00pa-
30BaHUN PA3IMYHON METAJNIONCHUYECKOHN Crelraln3anuud 1
«CaMOIIBETHOI) MUHEpaIN3alluy paiioHa.

KpaTKaS[ reoJJOruyecKasi XapakTepucruka
MECTOPOKIACHUS

Bepxue-11In6anoBckoe MECTOPOXK/ICHUE, PACIIOIOKEHHOE
Ha I0T0-BOCTOYHBIX CKIIOHAX XpedTa CHHEro, BXOAUT B COCTaB
BOCTOYHOM 4YacTW XaHKAHCKOro cymnepreppeiiHa. Pynnoe
HOJIe B IUIAHE OBAJIbHOI ()OPMEL, BBITSHYTO B CEBEpO-3amajl-
HOM HAaIlpaBIIEHUH, XapaKTEPHU3YETCsS IIUPOKUM Pa3BUTHEM
TEKTOHMYECKUX HAPYILICHUM U Pa3HOBO3PACTHBIX UHTPY3UB-
HBIX (ba3, B TOM 4HCIIe IPAaHUTHBIX IerMaTuToB (puc. 1). Oto
KOMIUIEKCHOE MECTOPOXKICHHE, H3BECTHOE KaK OJIOBOBOJIb-
(pamoBOe, CONEPKUT YHUKAIILHBIH OrPaHOYHBIN M KOJUICKIIH -
OHHBII MaTepua: KpUCTAIUIBI M APY3bl MOPHOHA, JIBIMYATOTO
KBapIa, aMeTHCTa, TOPHOTO XPYCTaJIsl, KACCUTEPHUTA, Oepminia,
BOJB(paMuUTAa.

[Tnomans [InGaHOBCKOTO PyAHOTO TIOJS CIIOKECHA HHTPY -
3UBHBIMHM TIOPOJAaMH TPEX Pa3HOBO3PACTHBIX KOMIUIEKCOB:
CPEIHENANIEC030MCKNM, TIO3JHENIEPMCKHUM U ITO3IHEMEIIOBBIM.
Ha 3amazie pa3BUTHI MO3AHEMEIOBBIC TPAHUTHI, KOHTAKTUPYIO -
mue o [1lnbanoBckoMy pas3iioMy ¢ MO3JHENEPMCKUMHU T'pa -
HUTaMH.

Ilo3aHeMenoBOl MHTPY3UBHBIA KOMIUIEKC NPEACTABICH
TPAaHUTHBIM MAacCHBOM, 3aHHUMAIOIIUM LEHTPAIbHYI0 4acThb
pyaHoro moist. lllnGaHOBCKME TPaHUTBI CaMble MOJIOZBIC:
MIPOPHIBAIOT CPEAHENANECO30MCKUE U TIEPMCKHE TPAaHUTOUIBI,
HMesl C HUMH UHTPY3UBHBIE KOHTAKTBI.

Buenpenue rpanutoB 11InbaHOBCKOro MaccuBa IMpOKCXO -
Juio B uetsipe dasbl. K mepBoii pasze oTHOCATCS KpyITHOCPEI-
HE3EPHHUCTBIE POrOBOOOMAHKOBBIE, POTOBOOOMAHKOBO-OHO -
THUTOBBIE M OMOTUTOBBIC TPAaHUTHL. BTopas (aza — miaBHas u
HanboJee MUPOKO pacmpocTpaHeHa. VIMEHHO K Hell mpuypo-
YEeHO OOJIBIIMHCTBO IErMAaTUTOBBIX M Fpef/'IBGHOBBIX ten. Ko
BTOpOH (ha3e OTHECEHBI CPEJHE3EPHUCTHIC OMOTHTOBBIC Tpa-
HUTBHI, 3aHUMAIOIIHE [IEHTPATIBbHYIO U CEBEPO-BOCTOUHYIO Yac-
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TH MAacCHBa: CPE/IHE3CPHHUCTHIC, MEIIKO3EPHUCThIC, HEPABHO-
MEpPHO3EPHUCTBIE TIOPO/IbI CBETIIO-CEPOro 1IBETA 3a CUET IPO-
LIECCOB BBIBEPUBAHMSI CTAHOBSTCSl prkaBO-cepbIMH. MHorma
BCTpeyaroTest marnorpanutel. K Tperselt dasze oTHOCATCS
MEJIKO3ePHHUCTHIE OHOTHTOBBIE TpaHHUTHL. YerBepras (aza
IpeAcTaBiIeHa TOP(QUPOBUIHBIMU ONOTUTOBBIMU I'PDAaHUTAMH.
Kpome nepeurcieHHbIX MHTPY3MBHBIX TOPOJI, Ha IUIOLIAH
MECTOPOXKJCHUSI HaMH YCTaHOBJICHBI MIEJIOYHBIE CHEHHUTBHI,
T'€0JIOTMYECKOE TIOJIOKEHNE KOTOPBIX MOKa HE OMpeJesICHO,
TaK Kak 3TH NOpoJbl 0OHapykeHsl B aemosnu [13]. Hlenou-
HBIE CHEHHTHI NPEJCTABIAIOT COOOW HEepaBHOMEPHO3EPHHU-
CTbIE MAacCHUBHBIC JICHKOKPATOBBIE TTOPO/bI, CIOKEHHBIE IIIe-
JIOYHBIM T0JIeBbIM InnaroM (75—80%), anbbutom (2—3),
STUPUHOM M 9KKepManutoMm (5—10), kBapiem (1o 5). ITo pe-
3yJIbTaTaM 3MHUCCHOHHOTO CIEKTPAJIBHOTO aHAIN3a B CHCHU-
tax ycranosnensl (n4104% mac.): Zr 200—470, Be 2,3—10,
Nb 18-63, Yb 4-11, Y 27—88, Sc 8—32, B 835, Pb
27—130, Cu 6—50, V 17—63, Ga 16—48, Cr 7—10, Sn
6—20, Zn 60—355, Ag 0,18—2,2, Ni 6—20, Mn 0,003—0,1,
Mg 0,007—0,1, Fe—0,2, Ti 0,004—0,1, Li 0.003, Ca
0,004—0,7 Sr 0,01, Ba—0,04. PeHTreHO(TFOOPECIICHTHBIM
aHAJIM30M, BBIIIOJIHEHHBIM Ha criekTpometpe Pioneer 4, BbIsiB-
nenbl (nY104% mac.): S 20, C1100,V 19, Cr 13, Ba 223, Ni 6,
Zn48,Ga23,Rb29,Pb25,Th32,U6,Sr68,Y 22, Zr 176, Nb
13.

B mpenenax IlluGaHoBCckOro maccuBa JalKd U HKUJIBI
MIPE/ICTAaBIICHBI TPAHUT-TIOPPHUPAMHU, PUOIUTAMH, TIETMaTHTA-
MM, Ipeii3eHaM1, OpPeoJIaMH OKBapLEBaHHs U OJIOBOBOJIb(pa-
MOBBIMH PYIHBIMHU 30HaMH. B rermarurax pa3BUTHI KpHCTAal -
761 OepuITa, MOPHOHA U IBIMYATOTO KBapIa. [lermatuter o0 -
pasyroT HeOosbIIMe Tena JIUH30BHAHONH W IKHI00Opa3zHOU
(GbopM CEeBEpO-BOCTOYHOIO, CYOMEPHUIHMOHAILHOTO U CyOIIIH -
POTHOTO NMPOCTUPAHUH, CPEIH KOTOPBIX BCTPEYAIOTCSI KaK HE -
muddepeHIpoBaHHbIC, TaK M 30HAJIBHBIC TEJA C JIPY30BBIMHU
MOJIOCTSIMH B OCEBOIl yacTh. [lerMaTuThl pa3BUTHI B CpeiHe-
3€pPHUCTHIX OMOTHTOBBIX TPAHUTAX BTOPOH (a3bl, B MEHbIICH
CTETNIEHN — B MEJTKO3EPHUCTHIX TpaHUTaX TpeThel (a3nl 1 00-
pasytor rpynibl commkeHHbIX Ten [15]. Iermarutsl npen -
CTaBJISIFOT COOOM JIMH3BI MOIIHOCTBIO J10 1,5 M, peKe JKHIIbI 1
TIPOXKHIIKH JTTMHON OT HECKOJIBKUX JIECITKOB CAHTUMETPOB 110
HECKOJIbKMX METPOB. B cTpoeHnn nerMaTnToBbIX T HaOIo-
JaeTcs 30HATBLHOCTH (0T mepudeprn K IeHTpy): 1) memkosep-
HUCTBIA TPAHUT UM TPAHUT-TIETMATHUT; 2) TpapuUUecKuil mer-
MarTHT, CTPYKTYpa KOTOPOTO I10 HANPABJICHHIO K LIEHTPY Telia
HU3MEHSICTCS OT MEJIKO- JI0 CPEJIHE- U KpymHOrpadudeckoii; 3)
OJI0KOBBII IErMaTuT, cocTosMi n3 kBapua (60—=80%) u o -
neoro mmara (40—20%); 4) monocts cBOOOAHOTO poCTa
KPHCTAJUIOB. 30HATBHOCTh OTMEYEHA HE BO BCEX METMATHTaX;
4aCTO OTCYTCTBYET 30HA TPAHUT-TIETMATUTA WIIH IPahUIECKO -
IO IErMaTuTa; MHOT/Ia BCTPEUAIOTCS Tella, HAIIENIO CJI0KEHHBIE
OJIOKOBBIM IIETMATHTOM.

MeToauka nccjie10BaHusA

Jlnst BBISICHEHHST YCIIOBHI 00pa30BaHusl [bIMUATOTO KBap -
11a IPUMEHSUICS TepMOOaPOTreOXUMUICCKHI METO: TIIABHBIM
00pazoM KpHo- ¥ TEPMOMETPHS B KOMIUIEKCE C COBPEMEHHBI -
MH METOJIaMH JIOKAJbHOTO HCCIICOBAHUSI MHUKPOOOBEKTOB
TIPY TTOMOIIM ONTHYECKOTO MOJISIPU3ALMOHHOTO MUKPOCKOTIA
s reonorndecknx wucciaenosannii NIKON E 600 POL
(NIKON E — 600 POL Optical Microscope for Geological
Studies), Jeol (SIroHus) B KOMILJIEKTE C TEPMO- U KPHOCTOJIH -
koM (Heating / Cooling NIKON E — 600 POL Microscope).

40

st yTouHeHus: cocraBa ra3oBOM COCTABIAIOLIEH MCIONIb30-
Basica MeTof, MK-crnekTpockonuu, KOTOPBIH BBIMOJIHSICS B
JABI'U JIBO PAH na un¢pakpacHom dypne-criekrpomerpe
«Nicolet 6700», ¢ muxpockorom «Continuumy» ¢pupmsr Ther-
mo Electron Corp., USA, Madison (¢ UK-o6pexkTuBOM «Ref-
lachromat ™ 15*I' v N.A. 0.58).

J1J1s BBISICHEHUS POJid OOPHOI KUCIIOTHI B pacTBOpax, hop-
MUPYIOIIUX KPUCTAJIIBI ABIMYATOTO KBAPIla, IPUMEHSIICS Me-
toz PamanoBckoii ciekrpockonuu (MI'ml” CO PAH, . Hoso -
cnbupck). CnekTpbl KOMOMHAIIMOHHOTO PacCesiHUsI CBETa CO-
JEP>KUMOTO (MITIOMTHBIX BKITIOYEHHH M3yJaJInCh IIPU KOMHAT -
HOU Temrieparype B auanasone ot 200 go 1200 cm™!' ¢ nomo-
mpio KP-cnekrpomerpa X-Y Dylor OMARS69. B kadectse
BO30Y’KIAIOIIEro U3JIyYeHHUs NCIIOIb30BAJICS JIyd Ar-J1aszepa ¢
JUIMHOM BOJIHBI 514 HM U BBIXOJHOM MOIIHOCTBHIO »0,3 BT.
Crrextp peructpupoaiics ¢ momomipo CCD merexropa Prin-
ceton University, oxmaxkgaemoro mo npuHimy [lentse. [lua-
MeTp 001acTH BO30YKACHUSI »2 MKM.

CocTaB MUHEPATIbHBIX BKIIOYEHUH B KBaplEe yCTAaHOBIICH
Ha CKaHUPYIOIIEM 3JIeKTpoHHOM Mukpockorne LEO 1430 VP,
000pyIOBAHHOM aHAIMTHYECKON TIPUCTABKOM — YHEProjiuc -
nepcroHHbIM criekTpomeTpoM INCA Energy (I'MH CO PAH)

Pentrenan¢pakiiioHHbIE UCCIIET0BAHMS TIPOBOHMIINCH HA
mudpakromerpe JJPOH-3 ¢ MOHOXpOMAaTH3HUPOBAHHBIM H3ITY -
yeHueM. /it paboThl ¢ HEOONBIIMMH KOINYECTBAMH BEILECT -
Ba, OTACIBHBIMHU 3€PHAMU MMHEPAJIOB M MOHOKPHUCTAJIIIAMU
UCTIOJIB30BAINCh  MCTOYHHMK PEHTTCHOBCKOTO H3JIyUEHUs
HNPUC u kamepsr [ebast, ['annomsdu. s uneHTHGUKAIAN
(ha3 mcnonb- 30Bacs mporpaMMHBIH koMIuieke PD Win, co -
Jepxanait ceegeHus o 6onee yem 75000 coenmHeHUIA.

DOMHCCHOHHBIA CHEKTPATbHBIM aHadn3 TPOBOIWICS Ha
npudopax PGS II u IDC-8 ucnaperuem npoosl B Ayre nepe-
MeHHOTO0 ToKa. HaBecka mpoObt 30 Mr, BpeMs aHaJIn3a 5 MUH. ,
YyBCTBUTEIBHOCTH MeTozia oT 10 mo 10712 %.

PentrenoguryopecieHTHBIM METOIOM OIIPE/ICIIEHBI OCHOB -
HbIE XUMHYECKHE KOMIIOHEHTHI B I'€OJIOTHYECKUX OOBEKTax:
IIpY ToMOIIH criekTpomeTpa S4 Pioneer mpomssBoactea Bruker
AXS GmbH, Tepmanms, (xpucramisr Li, F, PET, Ge,
OVO-55, LiF200, LiF220), BO3MO)XHO ompe/esieHne B TBEp-
JbIX (TTIOPOIIKOOOPA3HBIX) M KHUIKHUX MPOOax 31eMeHTOB oT F
1o U ¢ npenenom oduapysxerunst 100—0,0005%.

MunepaJioruyeckue
U TepMoOaporeoXuMu4yecKue uccjie 0BaHus

Pazmepsl KprCTAIIIOB KBaplia B MUHEPAIM30BaHHBIX M0JI0-
CTAX KOJICONIOTCSI OT HECKOJIBKUX CAHTHMETPOB /10 HECKOJIb -
KHX JIECSTKOB CAaHTUMETPOB I10 JUIMHHOW OCH, Ta0UTyC IJIHH-
HO- 1 KOPOTKOTIPHU3MAaTHYECKHI, YACTO BCTPEUAIOTCS CPOCTKH
KPHCTAJUIOB JIbIMUYaToro kBapua. KBapii B OOJIBIINHCTBE CITy -
4yaeB IpE/CTAaBICH MOPHOHOM, HM3pelKa BcTpedaercs abco-
JIIOTHO MPO3PavHbINA TOPHBIN XpyCTaib. MOPHOH M IbIMYATHIN
KBapll, KaK MPAaBUIO 30HAIBHBI. XOPOIIO BBIPAXKEHA MITPH -
XOBKa Ha TPAHSX MPHU3MbI — PE3yJIbTaT N3MEHEHHS CKOPOCTH
pocta. B psage cmyuaeB momnepedHasl ITPUXOBKA MPUBOANUT K
00pa3oBaHMI0 OOEIMCKOBUIHBIX KPUCTAIIOB (My30raOuTy-
ca), IMaMeTp KOTOPBIX B 30HE IPU3MbI YMEHBIIIAETCS K TOJIOB -
K€, YTO CBSI3aHO C YBEIMUCHUEM YaCTOTHI ONIEPEYHOH ITPH -
XOBKH T10 MEpe POCTa KpUCTaIa M 00yCIOBIEHO PUTMHYHBIM
cJ10€00pa3HBIM OTJIOKEHHEM BEIlecTBa. Takas CTyleHdaras
HETIpephIBHAS IITPUXOBKA XapaKTEpU3yeT YCIIOBHs, Oiaro -
NpUsTHBIE JUUIsi 00pa3oBaHMsl KOHAMIMOHHBIX KpPUCTAJJIOB
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Puc. 1. I'eonornyeckas kapra Bepxnee-llIn6aHnoBCKOro MeCTOpOKICHUs: / — aJUIIOBUAJIbHBIE OTIIOKEHUS; 2 — IaJ€YHUKHU U CYTJIMHKU CyH-

(byHCKOI CBUTBI, HEOr'€H; 3 — aHJIE3UThI U TALIUThI, CEHOH; 4 — IPAHOJAMOPHUTBI, IIATHOT PAHUTBI, TPAHUThI, Ky; 5 — CBUTBI HECUaHO-TJIMHUCTBIX 10~

pox (P), kOHrTOMEpaTOB, H3BECTHAKOB, KUCIIBIX 1 OCHOBHEIX 3(()y3HBOB 1 MX Ty(OB, HEPACUICHHBIX; 6 — CPEAHE- ¥ KPYHMHO3EPHUCTHIC OHOTHTO-

Bble rpaHuThl (P); 7 —nelikokparosble rpaHuThl (Pz;); 8§ — pa3sHOBO3pacTHBIE KPYIHBIE XKUJIbI AlZIUTOB, IIETMAaTUTOB, KBapla, a TaKke Aaiikn

KHCIIBIX ¥ OCHOBHBIX TTOPOJI; 9 — KOHTAKTOBBIC POTOBHKH U 30HBI METACOMATO3a; / ) — Ie0I0rnuecKre rPaHuIIbl HOPMAJIBHBIX CTPATHIPaUIeCKUX
Y MHTPY3UBHBIX KOHTAKTOB; // — JIMHUY Pa3IOMOB M TEKTOHHYECKHX KOHTAKTOB; /2 — paiioH paboT

JIBIMYAaTOr0 KBaplia pacCMaTPUBAEMOI0 MECTOPOXKIEHHUS [ 14].

Jeimuaterii kBapiy Bepxue-11In0aHOBCKOTO MECTOPOXKIE -
HUSI IMEET HACBIIIIEHHBIN KEJITOBATO-KOPUIHEBBIH [BET, MPH -
poxHbIi IeIMuaTkiid oTTeHOK. [1o cucreme Gemological Insti-
tute of America, orreHoKk — Y (3kenThIii), ToH — exdk (upe3-
BEIYAITHO TEMHBII), HACBIIICHHOCTh — slgr (slbr) (cBeTo-ce-
poBarasi, cBeTI0-KopruHeBaras). [I[po3padHocTs orpaHnynBa -
€TCsl HATMYUEM Pa3IMYHOro poja Je(eKTOB M HACHIICHHO-
CTBIO OKPACKH.

BusyansHo-onTnieckoe n3ydeHue IIACTHH U3 ABIMYATO -
ro KBapla I03BOJIMJIO TPOBECTH THUIH3ALMUIO BKIIOYEHUIH U
BBISIBUTH BPEMCHHYIO IMOCJIEA0BATCIBHOCTh UX O6pa3OBaHI/Iﬂ.
ITo ¢a3oBOoMy cocTaBy U BpeMeHH 00pa30BaHUsSI BBIICISIOTCS
YeThIpe TPYIIIbl BKIIOYEHH: 1) MepBUYHBIC ra30BO-KUAKHE
(I'’KB) ¢ tBepapiMu (azamu; 2) MepBUIHO-BTOPUIHBIE Ta30-
BO-)KHIKHE C TBEpAbIMH (hazamu; 3) MO3AHNE BTOPUIHBIE CY -
LIIECTBEHHO I'a30BbIe; 4) BTOPUYHBIE [A30BO->KUJIKUE IBYX (a3 -
HBIE.

Cpean MHHEpAJIOB METMATUTOB HanOoJIee MOAXOMUT IS
H3Yy4EHHUs BKIIOUYEHUHN KBapl, B KOTOPOM OHU IIPUYPOUYEHBI K
30HaM POCTa, YTO OJHO3HAYHO CBUJICTEIBCTBYIOT 00 UX Iep -
BUYHOCTH. Pa3zmep ra3oBO-KHIKHAX BKIIOYEHUH C TBEPABIMU
(azaMu HECKOJIBKO JIECATKOB—COTEH MUKPOH, XOTS BCTpeya -
10TCst 1 Oosiee Menkue. VicereioBaHbl epBUYHBIC BKIIIOUCHHS,
cozieprKale KUAKOCTh M JIBe TBepAable (a3pl KyOmueckon
(hopMBI, cyMMapHBIi 00beM KOTOPBIX cocTaBuiI 35%, 1 ra3o-
BYIO (hazy, 3aHMMaronyto 25% o0obeMa BaKkyoIlH.

B mpouecce omnpenesneHus 3BTEKTHKH, IO pe3yJbTaram
KPHOMETPHH, CYyTh KOTOPOW CBOJIUTCS K BBISIBJICHHIO OCOOCH -
HOCTEH COJIEBOTO COCTaBa, MPH AUArHOCTHUKE ITTABHBIX KOMIIO -
HEHTOB pacTBopa [l] mocie mrybokoro 3amMopakUBaHHS, B
TIpoIecce MPOTAauBaAHMUs caMasi HU3KOTEMIepaTypHas TBep/as
(ha3a HAUMHACT IJIABUTHCS IIpU TeMneparype -75°C, 94To cooT -
BETCTBYET COBMECTHOMY NPHUCYTCTBUIO B PACTBOPE XJIOPHUIOB
stust ¥ Kanbiys [ 1]. [TockoibKy BKIIIOUeHHMs coepxkat 0oJib -
I10€ YKCIIO TBEPABIX (a3, U 3a4aCTyI0 HAOIIOAAI0TCS OTKIIOHE -
HUSI IOy Y€HHBIX HAMH JIAHHBIX OT SKCIIEPUMEHTANBHBIX 1, =
-75°C, TpoiiHast TOUKa JJIs1 YMCTON YIVIEKUCIOTHI JOJIKHA CO -
OTBETCTBOBaTh Temmeparype —56,6°C, a B HalleMm ciydae
MJIaBJIEHUE YIIEKUCIOThI ipoucxoaut mpu —58°C. Ipu my -
60KOM 3aMOpa’kKNBAaHHMH BKJIIOUEHUH (pHC. 2) B KaliMe My3bIpPb -
Ka 00pa3yloTcs JOTOIHUTEILHBIE HECMECUMBIE C YITIEKHUCIIO-
ToM ra3oBbIe (hasbl, uTo moaTBepxkaeHo NK-crekTpockomnueii:
B jauanazone 4000—2000 cm™!' mpucyrcrBytor aunun CH,,
CO, CO,, NO,. B xwunkoii (a3e oOHapyKCHBI COCITUHCHUS
H,;BO,, HBO,, H2S.

IIpu HarpeBanuu nepsuuHblx [ KB pactBopenue tBepaoi
(hazer mpoucxomut npu Temneparype 350—400°C, uTo B gaH-
HOM Clly4ae SIBJISICTCSl TeMIIepaTypoil ToMoreHu3anuu (OJus3 -
KOU K TeMIlepaType MuHepanooopaszoBanus) (puc. 3). Cornac -
HO JAMarpamMmMe 3aBHCHMOCTH TEeMIIepaTypbl TOMOTEHU3AINN 1
KOHIIGHTPAllU! PAacTBOPOB, JABICHHE HACBHIIICHHOTO Mapa
pactBopa NaCl coctaBnseT 355—3604101a [8].

Cpenu TBepabIX (a3 BO BKIIOYECHUX MPeo0I1aatoT Kyou -
yeckre (a3pl (MMEIOIINE TEMIIepaTypy IUIaBJICHHS, PABHYIO
246°C), 4TO COOTBETCTBYET TEMIIEPATYPE IJIABJICHUS FAINUTA.
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JIi1st BBISICHEHUS pOJTi OOPHOM KUCIIOTHI PH (HOpMUPOBa-
HUM MHapOJIOBBIX IErMAaTHTOB HAMHU H3y4YeHBI (JIIOMHbIC
BKJIFOYCHUSI B KBapIle, KOTOPHIE TI0 Psily TPU3HAKOB TTOJI00HEI
cacconuny [9]. Onnako meton PaMaHOBCKOHM CIEKTPOCKOIUU
MIOKa3aJI, YTO OKpyIIas M30TpomnHas (aza M MEIKHE aHH30-
TpomHbIe (Qa3sl, MPUHATHIC HAMH 32 CACCONINH, ¢ OOJIBIION 10-
JIel BEpOATHOCTH MOTYT OBITh OTHECEHBI COOTBETCTBEHHO K
NaCl u kanbIury.

Oco0blif MHTEpEC MPEJCTABISIIOT BKIIOYEHUS! C TBEPIBIMA
(bazamu, oTHECeHHbIC HAaMU K KoMOmHMpoBanHbM [10, 11]. B
9TUX BKJIFOUCHUSX HHOTIA OTMEYAI0TCsl MUHEpaJIbHBIE (ha3bl, KO -
TOpBIC HE PEarupyroT Ha HarpeB JI0 TEMIIEPaTypbl TOMOTEHU3A -
un (400—465°C). B pesynbrare aHann3a OIHOHN U3 TaKUX TY -
roIUIaBKHX (ha3 Ha CKAHUPYIOILEM DIIEKTPOHHOM MHUKPOCKOIIE
LEO 1430 VP, 000pyIoBaHHOM 3HEPrOAMCIEPCHOHHBIM
cnekrpomerpoM INCA Energy ('MH CO PAH), ycranosien

ee coctas (B %): Si0O, 76,35, Al,O,4 23,88, CaO 1,91, Na,O
12,26, 94TO COOTBETCTBYET COCTaBY ajbOUTA U MOATBEPIKICHO
peHTreHO(a30BBIM aHATIH30M.

BruiBoabI

1. B mpenenax pynHoro nons Bepxue-1lln6anoBckoro
MECTOPOXK/ICHHS YCTAHOBJICH apeaJl TeJl HIeJIOYHBIX CHEHUTOB,
YTO SIBJISICTCS] OZIHUM M3 IPU3HAKOB MOTEHIIMAIBEHON PYIOHOC -
HOCTH MarMarndeckux Komiuiekcos Ha Ta, Nb u TR.

2. BrisBnensr PT-mapameTpsr o6pa3zoBaHus KBapIa Xpyc-
TaJIeHOCHBIX erMaTuToB Bepxue-11lnbaHoBckoro MmecTopox -
JICHUS: TeMIIepaTypa COOTBETCTByeT uHTepBaity 350—400°C,
nmasierune 350410°T1a, cocraB pactBopa: xiopunsl Li, Ca, Na,
KOHIEHTpaiwms pactBopa 36,7% sxsuBanenra NaCl, juis ycra-
HOBJICHHOH TeMIIepaTypbl TOMOT €HH3ALIH.
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T, 450°C
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Puc. 3. U3MeHeHUe BKIIOYEHUT B Ipolecce TEPMOMETPHYECKHX UCCIIE10-
BaHMii B kBapuax Bepxnee-llIn0anoBcKkoro MecTopoxkieHus: @ — Ipu
0°C, 6 — npu 450°C

T-62,3°C
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Puc. 2. I3menenue BKJIIOYEHHIT B Mpolecce KPHOMETPHIECKHX HCCJIEN0-
BaHMii B kBapuax Bepxnee-1lIu6aHoBCcKOro MecTopokiaeHusi: a — Ipu
-38°C, 6 — mpu -62,3°C
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