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MUHEPAINOIO0-reEOXMMMUMYECKUE UCCNEQOBAHUA METACOMATUTOB
30JIOTOPYOHOI'O MECTOPOXOEHUA «CBETJIIOE» (XAEAPOBCKVII7I KPAI7I)
A.B. NanuxaHoB
HayuHbin pykoBoguTens goueHt M.A. PyomuH, goueHT, KO.C. AHaHbeB
HayuoHanbHbIl uccnedoeamesibckuli ToMckuli nonumexHuveckul yHueepcumem, 2. Tomck, Poccusi

Mecropoxnenue «CBeTioe» — OIHO M3 TIEPBBIX MECTOPOXICHUH KHMCIOTHO-CYJIb(ATHOrO THIIA, Pa3BEaHHOTO B
Poccun. Iloa KMCIOTHO-CYNb(aTHBIM THIIOM TIOHUMAETCsl 0COOCHHOCTD PY/IHON MMHEPAJIM3alluK B BBICOKOH OKHCIIEHHOCTH Py
W HaxoxJeHue cepsl B cyabdarHoit hopme [1]. B reomoruyeckoM CTPOSHHH MECTOPOXICHUS MPUHAMAIOT ydacTHe TY(bl U
JIaBBI JTALIUTOB, aHAE3UTOB M aH/e3M0a3aJbTOB YPAKCKOH M XaKapHHCKOW CBUT. BMmemaromue cTpaTuduumupoBaHHEIE TOPOJIBI
TOABEPIIIICH METaCOMAaTHYECKUM M3MEHEHHSIM C 00pa30BaHUEM IPOIMINTOB M BTOPUYHBIX KBAapLIUTOB. BTOpHYHEIE KBapIUTHI
TIPOSIBILIIOT 30HAIBHOE CTPOCHHE, B KOTOPOM BBIICIISIOTCS THUIOBAsl 30HA, CIIOKEHHAsh MOHOKBApLUTaMH, IPOMEKYTOYHAs,
TIpeNICTaBICHHAs] KBapL-aTyHUTOBBIMH Pa3HOCTSIMU, M (ppoHTaNbHAs, 00pa30BaHHAs KBapL-THIPOCITIOANCTO-ITTHHACTBIMA
arperatami [ 1]. IIponmiIUTBI TOTYYHIM OTPaHUYEHHOE PACTIPOCTPAHEHUE B KPAEBBIX y4acTKaX MoJieil BTOPUYHBIX KBApLIUTOB.

OO0BeKTaMy U3YUeHHUS TTOCTYKIITH 00pa3ibl METACOMATUTOB OTOOpaHHBIX Ha ydacTke «Enenay. [lonroroeieHHbIe U3
0TOOpaHHBIX 00pa3LoB UGB! M AHIUTH(BI CHAYaNa MOABEPIIINCH MUKPOCKOITMYECKOMY H3YYEHHIO Ha MHUKpockome «ITomam»
JUISL OTIPEJIeIICHHS TJIaBHBIX MTOPOA000PasyIONIMX MUHEPAIIOB, @ 3aTE€M C IIOMOLIBI0 CKAHUPYIOIIETO JIEKTPOHHOTO MUKPOCKOIIA
Tescan Vega 3 SBU ¢ nmerekTopoM Jiisi peHTIeHO(IYOpeCeHTHOTO 3Hepromucnepcuonnoro anammza OXFORD X-Max 50
HCCIIeIOBAJICS MX AJIEMEHTHBIH COCTaB U PyIHBIC BKPAIUICHS.

B pesysbTaTe npoBeeHHbBIX HCCISA0BAaHUH MTOTyYEHbI CIEAYIOIINE Pe3yIbTaThL.

[Merporpaduueckoe ¥M3ydeHHE MOHOKBAPLUTOB THUIOBOM 30HBI MOKA3aJlo, YTO STH METACOMATUTHI 00JaJaroT
MPEUMYIIECTBEHHO ~ OAHOPOJHOH TEKCTYpOHl M CIIOXKEHBl MHKDPO3CPHHCTBIM — arperaroM Kaplia T'paHOOJacTOBON
MHKpPOCTPYKTYphL. Pasmep 3epen kBapua cocrtasiusier oT 0,025 mm mo 0,05 mm. OTMeyaroTCs MHKpPOIIOPHI M KaBEpHEI,
pa3HOHANpPABICHHBIE MHKDPOIPOXKUIKH, KOTOPBIC CIOXEHBI IEPEKPHCTAIUIM30BAHHBIM KOUIOMOP(HBIM KBapleM MO3IHEH
renepanun [1]. Kpome kBapma B MeTacoMaTuTax MOCTOSHHO TPHUCYTCTByeT Oaput (pmc.). Pasmep ero kpuctamioB u
KceHOMOP(HBIX arperatoB gocturaer 1 MM. MuHepan o0pa3yeT BKpaIIeHHOCTb M BBITIOJIHSET HOPBI M KaBEPHBIL. JJIEKTPOHHAs
MHKPOCKOIHS TI0Ka3alia, 4YT0 KpoMe KBapua ¥ 0apurta B METacOMaTUTax MPHCYTCTBYIOT PYTHI M LMPKOH. PyTwi mpencraBieH
UrONBYATHIMU CKOIUICHUSMH, OOpa3yIOLIIMMH CETYaTyl0 CTPYKTYpY M B BHJIE HMIOJBYATHIX BKPAIUIEHHHKOB, OOPaMIISIOIIMX
PENMKTOBBIE 3epHA. BhInenenus iMpkoHa NMEIOT NpaBIIbHBIE OYepTaHKs M coAepikar npumeck rapuust 1o 1 %.

Puc. 1 Ocobennocmu evioeneHus HeKOMOPLIX MUHEPATI08 MEMACOMAMUMOE MECINOPOHCOCHUS
Ceemnoe: a) bapum; 6) nupum; 6) apo3um; 2) maxenuum; 0) Kanagepum; e) camopooHoe 3010mo
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CEKLHA 3. MECTOPOK/IEHHA [10JIE3HBIX UCKOIIAEMABIX.
COBPEMEHHBIE TEXHOJIOI'HH H METO/bBI IIOHCKOB H PA3BE/IKH MIIHA.
['EOUHDPOPMALIHOHHBIE CUCTEMbBI B I'EOJIOT' TN

KBapIi-aryHHUTOBBIE KBapIUTHI MPOSIBISIOT OJHOPOIHYIO, MOJIOCYATYIO M MOPHUCTYIO TEKCTYpPY, FpaHOOJIACTOBYIO
MHKPOCTPYKTYpY. OCHOBHBIM MUHEPAIOM METACOMAaTHTOB SBJIAETCS KBapll, Pa3Mephl 3€peH KOTOPOro JeXaT B Ipejenax
0,01 go 0,05 mMm. AnyHHT BCTpeyaeTcss B BHAC KCEHOMOPGHBIX BBIACICHHH, TATOTEIOMIMX K I[OpaM, KaBepHaMm,
MHKPOMPOXUIKAM. AHAJTOTHYHO MOHOKBAPLUTAM, IPOSBICHBI Pa3HOOPHEHTUPOBAHHBIE IPOXKHIKU, MOPbl M KaBEpPHBI.
DJIeKTPOHHO-MHKPOCKOIINIECKHE HCCIIEIOBaHMS MTOKA3all MPUCYTCTBHE MUKPOBKPAIUICHHUKOB IupHTa (puc. 1). Munepan
o0pa3yeT KpUCTaUIBI KyOH4ecKoi (GOpMBI U TII00YIApHEIE BeIAENeHHs pa3MepoM 5...500 MxM. Ero BeIeneHus TATOTEIOT K
Hopam, IyCTOTaM U TPEIINHAM.

KBapr-ruapocirofucTo-TIIMHACTBIE  apTHIUIM3ATEL, KaK MpPaBHIO, CHJIBHO JHMOHHTH3MPOBAaHBL MeTacoMaTHTHI
HPOSBISAIOT TOJIOCUATYI0 TEKCTYpY, MHUKpPOJEMHIOrPaHOOIACTOBYIO CTPYKTypy. OCHOBHas Macca CIIOXKEHa KBapLEeM.
OTMeuaroTcs TaKue ke MPOKUIIKHU, BHITIONHEHHbIE KBapueM. JleTanbHoe n3ydeHHe 3THX METaCOMaTUTOB Ha CKAaHHUPYIOIIEM
3JIEKTPOHHOM MHKPOCKOIIE MOKa3alo MPHCYTCTBHE KyOHMuecKoro mupura pasmepoB 5...20 mkM. Kpome mupura onpeneneH
SPO3UT (PHUC.), KOTOPBIA 000cOOIISIICA B MUKPOTPEIIMHAX, IOPAX U MPOXKHUIIKAX.

[Mpormunutel OOHApYXUBAIOT OJHOPOAHYIO TEKCTypy. OTH METaCOMATHTHl IPEHMYIIECTBEHHO CIIO)KCHEI
MHKPO3EpHHUCTEIM KBapIieM. DHHIOT BCTpedaeTcs B OCHOBHOM B HpoxmikaX. COBMECTHO C SHHIOTOM B IPOXKHIKAX
BCTpEUeH MHUHEpall OJIMBKOBO-3eJIEHOT0 I[BeTa. B ero cocrase ycraHoBieHsl: T€ ot 20 1o 50 mac. %, Fe ot 10 1o 20 mac. % u
O2 ot 25 1o 50 mac. %. DToT MUHEpal, TEeUTypH]I JKejle3a, IMeeT IIACTHHYAaTOe CTPOeHHe, HaOMoAaeTcsl HapacTaH!ue OJTHOM
TUIACTHHKHU Ha JpYryo. Pa3sMeps! HallJeHHBIX arperatoB AOCTUTAOT 2 MM. [loidyueHHbIE HaHHBIE CBUAETENHCTBYIOT O TOM,
YTO 3TOT MUHEPAJ MOXET ObITh MakKeWuToM min Oneiikentom. O0a MUHepaia peIKHe U BCTPEUAIOTCS B 30HAX OKUCIICHHUS
30JI0TO-CEPEOPSIHHBIX SMUTEPMAIbHBIX MecTopokacHuid. Opnako 1o nauueiM Frondel u Pough [3], mo wu3BecTHBIM
ONTHYECKHM CBOMCTBAM JAHHBIX MHHEPAJOB, B YACTHOCTH IO OJMBKOBO-3€II€EHOMY I[BETYy, XapaKTEPHOMY AJISI MakKKeHHTa,
MO’KHO Ha3BaTh JJaHHBIH MUHepa] MakkeHuToM (puc. 1) 3ToT MuHepan Ha MecTopoxkaeHnn CBeTiioe 0OHapy»KeH BIIEpBBIC.

Taxxe B arperartax MakkeilnTa OOHapyXeHbl BKpaIUICHHWKHM KamaBeputa (puc. 1). Bwimenenms muHepana
NpPEJICTAaBICHbl TOHKUMHU IUTACTUHKAMH, JIMCTOYKAaMH KceHOMopdHOH ¢opMbl. PasMep camoro xpymHoro 3epHa MHHEpaia
coctapisier 15 mkM. B coctaBe MuHepana ooHapyxeHsl: Au ot 40 mo 70 mac. %, Te u Fe 30...40 mac. %, Ag 3...4 mac.%. B
ITOM e aCCOLMAINK OOHAPYKEHO EIMHUIHOE 3€PHO BHICOKOIIPOOHOTO CaMOPOIHOTO 30J10Ta (pHc. 1).

Takum o00pa3oM, IPOBEAEHHBIC HCCICIOBAaHUS IO3BOJNMIM MONYIHTh OojJee AeTanbHYI0 MHHEpaIoro-
TEOXHMMHUUYECKYI0 XapaKTePUCTUKY METaCOMAaTHTOB MECTOPOXICHUS. B mpommmurax MecTOpPOXKAEHHS BIIEPBBIE BBIIEICH
MHHEpal MaKKeHHT, ¢ KOTOPBIM aCCOLUMPYIOTCS KallaBepPUT, CAaMOPOJHOE 30J0TO. JTa IMapareHeTHYecKas acCOLUAIHs
THITHYHA JUTS IPYTHX 30J0TO-CEPEOPSIHBIX AMUTEPMAIIBHBIX MECTOPOXKICHU# Mupa [2, 3].

Asmop evipasxcaem 0Orazooapnocme  enagnomy 2eonozy OO0 «Oxomckas 20pHO-2€0102UHeCKas KOMNAHUAY
Jecuaxy Amumpuio Bukmoposuuy 3a npedoCcmasienHyio 603MOANCHOCIb U3YYeHUs OAHHO20 0ObeKma.
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OCOBEHHOCTU CTPOEHUA CONNEHOCHOW TOJILUU FPEMAYUHCKOIO
MECTOPOXOEHUA KANMWHbIX CONEN
.. l'onokonocoB
Hay4dHbln pykoBoauTens goueHT A.A. ByTeHkoB
FOxHo-Pocculickull 2ocydapcmeeHHbll nosumexHu4deckul yHueepcumem um. M.U. NMnamoea,
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B nanHO# paboTe BBINONHEHO H3y4YeHHE OCOOCHHOCTEH IPOCTPAHCTBEHHOTO PAaCIpPEAENICHNs] KOMIIOHEHTOB
MHHEpaJBHOTO BEIIECTBA IOJIE3HOTO HCKOMAaeMOro B Ipenenax [ peMsSYnHCKOTO MECTOPOXKACHHS KAIMHHBIX COJIeH,
BBISIBJICHBI 3aKOHOMEPHOCTH M3MEHUYHBOCTH COCTaBa MOJIE3HOTO HCKOIAEMOTO B IpeAenax 00beKTa, a TAKXKe ONpPEIeIeHb
HEKOTOpBIE 0COOEHHOCTH YCIIOBHH (hOPMHUPOBAHUS COJISTHOM TOJIIN.

I'pemsiunHCKOE MECTOPOXKIECHHE KaIMHHBIX COJIEH pachoysioxkeHo B Tpenenax KoTelrsHHKOBCKOTO —paifoHa
Bonrorpanckoit o6mactu. B reonorndeckom cTpoeHNH paiioHa paboT yIacTBYIOT OTIIOXKEHHUS MAJIe030s1, Me3030s1 M KaifHO3041.
[Tone3Hslif MIacT MPUYpOUYEH K OTJIOXNKEHHUSM HIDKHETO OTIela MEePMCKON CHCTeMbl (CakMapCKuil — KyHTYPCKHUH SIpYyChI),
IPECTaBJICHHBIM H3BECTHIKAMH, JOJIOMHTAMH, TUIICAMH, @ TAK)KE TOPU30HTAMH KAMEHHBIX U KaJUHHBIX CONEH.

McxomHBIM MaTepHaioM JUTsl BBIOJTHEHHS TaHHON paboThI MOCIY)KUIIN Pe3yJIbTaThl XUMHYECKOT0 onpoboBaHus 27
CKBaXXMH, NPOOYPEHHBIX B Mpeiesiax MECTOPOXKACHUS Ha CTaJMAX OLCHKH U pa3BeAkd. HameueHHass IeJb HCCIeIOBaHMIT
JOCTUTAJIACh ITyTEM PEIISHUS CIIeTYIONIIX 3a1a4:

1. Pacuer matpuisl kKoppemsiiuu [TupcoHa st XuMudecKkux KommoHeHToB mosesHoro uckomaemoro (KCl, NaCl, MgCl,
CaS0s), a Tarkke 3HAYCHUI MOITHOCTH IOJE3HOTO UIACTA;
2. TToctpoenne reoxumudeckux kapt pacnpenenenus KCl, NaCl, MgCl, CaSOs u momHoCTH 1mtacTa;
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