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B paGore na ocHoBe JAMYHBIX HechepoBanuii asTopa u ofoOuienus jauTepa-
TYPHBIX JNAHHBIX /1aeTCsi XapaKTePHCTHKA BBICOKOIVIHHO3eMHCTHIX (opMauni mo-
kemOpusa, MoHorpaduf COCTOHT H3 Tpex 4aCTeH.

Tlepsas 4YacTh NMOCBAIeHA METOJHYECKHM BOIPOCAM: coxpannoc'm HCXOJHOTO
XEMHYECKOTO COCTaBa [JIMHUCTHIX OTJOKeHHil B nponecce PerHOHAJLHOTO MeTa-
mopdH3Ma, OCOGEHHOCTAM XHMHUYECKOro COCT4Ba PASAHUHBLIX MHHEDA/JbHLIX THIIOB
HeMeTaMOp(U3OBaHHEIX TVIMH, Mpe/laraeMoii 4BTOPOM MeTOIHMKEe H3yYeHHS H rpa-
¢Hveckoro H3obpaxKeHHs XHMHUYECKOT0 COCTaBa 0CAZOYHO-METAMOP(HYECKHX IO-
POR, MPUHUHEAM W KPUTEPHAM BHIACNCHHR BLICOKOTIMHO3EMHCTHIX NOPOA U Gopma-
LHH B MeTAMOD(HYECKHX TOJIAX AOKeMOpH.

Bo Bropofi wacTH paGoThl NIPHBOAKTCH CPABHHTENLHAN XapaKTePHCTHKA OTIeb-
HBIX 0CANOYHO-METaMOP(hHUCCKHX KOMIIEKCOB, BMEUIAIOIHX NePBHYHO IVIHHHCTHIE
nopojisl u opmaiuy pasaudioro cocrapa. Beero onmcano Gomee 20 Takux xoMu-
JIeKCOB TIPOTePO30HCKOro Bo3pacTa H3 pasgHuHLIX pafioHoB Daitkasnbckofi ropHof
w6aactu, 3anagnoro Tafimbipa, Ennceiickoro xpsixa, IOxHoro ¥Ypaaa, Koasckoro
moayocrpopa, Kapemun, Ykpaunst 1 KMA, Iloraanguy, Upaannnn, H0xuok Ad-
peku u Kaumaas., Onucafbl crpoeHue pa3pe3os, JAUTONOrO-feTporpadiuueckKHi u
XHMHYECKHMil  cocTaB  MOPOA, B3AUMOOTHOUIEHHS  MePBHYHO  IIHHHCTHIX H
fleCYaHO-ITHHHCTEX (POPMALHI ¢ MOJACTHAAKIIMMH H NepeKphiBalomumia ob6pasoBa-
HHAMH, acCOLHALHMA C (POpMaluiMU APYroro cocTasa u T. J.

Tpetes, ofobuiaowasn, 1acts MOHOrpahUH NMOCBAUIEHA BHIACNCHUIO, THIHIAUHH
H XapaKTepHCTHKE BLICOKOTVIHHO3eMHMCTHIX (M CBS3aHHBIX ¢ HHMH) (opmaumii fo-
KemOpusi. PaccMaTpHBalOTCA HX JHTOJNOrO-reOXMMHUECKHe OCOOEHHOCTH, B3aHMO-
OTHOMEHAR € NOACTHIAONMMA H TIEPeKpLIBAIONIHMH KOMIJIEKCaMH, ycjuosns obpa-
30BaHHA, MONE3Hble HCKOMaeMble, cTpaTHrpadHueckoe 3nadeHHe BbICOKOTIHHOIEMH-
eTelx hopmannfi.

PaGora paccunTana Ha WHPOKHHA Kpyr reojoros, 3aHHMAIOIIHXCA H3YUEHHEM
pasanuHbix npoGaem ocajfounoli TeoJornn JoKemOpua.

TaGa. 29, ua. 62, dororaba, 4, cuucox aut. 227 Hass.
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[MPEANCJ/IOBHE

B reosoruyeckoil JuTepartype Nno A0KeMOPHHCKHM OCamno4HO-Me-
ramopduueckuM o6pasosaHusM, ocoGeHHO To TAYGOKO  Merd-
MOpP(H30BaHHBIM KPHCTAJIHUCCKHM TOPOJaM paHHEro J0KeMGpHf,
BECbMa YacTO BCTPeUaloTcsi TaKue TEPMHHBI, KaK «BBICOKOTJHHO3€-
MHCTBIe THeficHhl W CJIaHIE», «BBICOKOTANHO3EMHUCTLIE TTOPOALI», «BHI-
COKOIVIHHO3eMHCTEIE TOJLH», 4 B IOCJAeHee BPeMS H «BBICOKOTJIH-
HO3eMHCTHIE opManun». UeTKoro onpefeeHHs] STHX NMOHATHH HET
HH B PEerHOHAJbHLIX OUEepKAX MO TeoJOoTHH JOoKemOpHHA, HH B Clipa-
BOYHO-METOAHUECKHX Nocobuax. Ha npaxkTuke nox yKasaHHBIMH Ha-
3BAHHSIMH OOLIYHO BHIAEJSIOT NOPOAEI HJIH HX KOMILJIEKCHI, ColepxKa-
mHe THCTeH, aHAAJY3HT, CHAIHMAHHT, CTABPOJIHT, TPAHAT U APYTHEe
BLICOKOI/THHO3EMHCTLIE MHHEPAJLl, MPHUEM OTHOCHTENbHOE KOJIHue-
CTBO 3THX MHHEpAaJOB VYHTHIBAETCH [ajleKo He Bcerga, a ualle
BOOOIle He YYHTHIBaeTcd. B pe3ysabTaTe B KaTErOPHIO «BBICOKOIJIH-
HO3eMHCTHIX» CILIOUIb M PAZOM [OTMAf4T MOPOALL, colepXKaliue
He Goaee 15—189 raumnosema. Takue colepiKaHus sBJSIOTCS PALO-
BBIMH IJ151 caMbIX OOLIYHEIX W HauboJiee pacmpocTPaHeHHBIX Necya-
HO-TAHHHCTHIX OTAOKEHUH NOMMMHKTORBOTO COCTAaBA.

B T0 Xe BpeMf cpelu MOKeMOPHHECKHX OCaf04yHO-MeTaMopdHuue-
ckux o6pasoBaHuil psana paiionoB CCCP u 3apy0eKHBIX CTPaH H3-
BECTHBI TOJIIIH, NOUTH HEJMKOM CJOKEHHLIe KPHCTANANUYECKUMH WK
PJIHHACTBIME CJAaHLAMH ¢ LeHCTBHTENBHO BBICOKHM COIEpKaHHeM
rauHo3ema, pocrurawomum 24—309% u Goaee. Taxkue ToaM yeTa-
HOBJIEHBI CPeIH MeTaMOpP(hH30BaHHBIX JOKeMOPHHCKMX OTJOXKeHHit
Kosbekoro mosnyocTpoBa, Ykpauwsbl, ¥pamna, Enucefickoro Kpsoxa,
Baitkanbckoit roproi o6mactu. 3a pybexom onu usBectHbl B Llor-
aannnn, Ceseproit Upnangnu, CUIA, Kennn, KOxno-Appukancroi
Pecnybanke u ApyrHX paiioHax. DTH TOJUIH NpeicTaBJasioT coboi,
K4K NMPaBH/I0, CaMOCTOsITe/IbHbIE MepBHYHO TJIHHHCTHIE (opMalHH,
KOTOpLIe, KaK M cJaraloliHe HX MOPOJB!, BIOJIHEe ClpaBelJHBO HA3bi-
BATh BHICOKOTJTHHO3CMHCTBIMH.

Hwmeromuecs B qHTEpaType AaHHBIE yKasLIBAIOT Ha cBOeoGpasue
BLICOKOTJIHHO3eMHCTLIX  (opMalluii ¥ HECOMHEHHOe CXOACTBO HX
C ONpeAeJeHHBIMH THNAMH (aHepozoickux otnoxkenuil. Caarawomye
HX KpHCTAJJIHYECKHe HJIH INIMHHCTHIE CIAHIBI 110 XHMHYECKOMY CO-
craBy oueHb OJH3KH K KaOJMHHTOBHIM TJIHHAM. B reosormdeckux
paspesax TOJILH TAKHX CJAHIEB acCOUHHPYIOT C CYIIeCTBEHHO KBap-
HeBLIMH NIOPOAAMH OOGJOMOYHOTO MPOHCXOKIAEHHS H BMECTe ¢ HHMH
HepeJlKO NPHYPOUYeHBl K OCHOBAHHIO KPYINHBIX OCaJOUYHBIX HHKJIOB,
B orfenbnnix paiionax moj 3THMH KOMNJEKCaMM OTJOXKEHHil ycTa-
HABJAHBAIOTCA OCTATKH MeTaMop®H30BaHHON ApPeBHeH KOPH XMMHUe-
CKOTO BBIBETPHBAHHSA. BBICOKOIIHHO3€MHCTHIE CJaHIB XapaKTepH-
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3yIOTCA O4YeHb CTPOTHM H cBoeoGpa3nbiM HaGopoMm MeTamopduue-
CKHX MHHEPaJIOB M B COUETAHHH C KBapLUEBLIMH TOPOAAMH SIBJS-
10TCA TPEKPACHBIM MapKHPYIOUIHM penepoM INpH crpaTHrpadHye-
CKOM pacusieHeHHH H Koppeasiuun. OHH JIeTKO BbIAEJSIOTCS
B paspesax npu Jj1000i cTenenn mMeramopduaMa MOPOA W B psfe
Ci1y4aes YBEPEHHO npocjexuBaTCad Ha AECATKH H COTHH KHJIOMET-
POB, KaK, HanpuMmep, BbICOKOTJIHHO3EMHCThie H O0DJOMOYHO-KBaple-
Bhle OTJIOMKEHHS] TenTOPruHCcKoi cepun IlaTOMCKOro Haropes uiu
xeliBckoin cepun Koabckoro nosayocrposa. MapecTHo Takike, uto
K paccMaTpuBaemMoMy TuOy QopMauuit NpuypoyeHbl KpynHeHinue
MeCTOPOMAEHHsI TJIHHO3€MHOTO Chipbfi B BHIe KHAHHTOBBIX, CHJI-
JHMAaHHTOBLIX H TOMY MOLOGHLIX CJIaHIEB.

Taxkum o6pazom, Aaxe pas3o0lieHHble NaHHbIe TOBOPAT O TOM,
4TO BBICOKOTVIHHO3@MHUCThIE (POPMALUH MOTYT CAYXHTh BeCbMa LeH-
HbIM HCTOYHHKOM HH(popmanuun 06 ycJOBHAX JPEBHEro OCajKOHa-
KonJeHusi. He MeHee BaxKHO HX H3YyUeHHE M C NPaKTHYECKOR TOYKH
spennsi. Bmecte ¢ Tem, kak cnpaseaanso otmerna A. B. Cuaopenko
[172] waVIII Bcecoio3nom auTONOrHYecKOM coBellaHHd B Mockse,
3TH QopMauHH He TIPHBJEKJIH ele K cebe LOMKHOTO BHHMaHHA. [e-
TA/bHO H3yYeHBI JIHIIb HEKOTOPLIE H3 HUX B CBA3H C NOHCKaMH TJH-
HO3eMHOr0 Chipbsi. CPaBHHTENLHOTO0 H3YYECHHS BBICOKDIVIHHO3EMH-
«cTEIX (opManHil He NPOBOAMJOCH HH B HalleH cTpaHe, HH 3a py0e-
koM. H3-3a OTCyTCTBHA YeTKHX OnpeiesieHHH M pa3paboTaHHBIX
KPHTEPHEB BblJleJIeHHST K BHICOKOIVIMHO3€MHCTBIM MopoaaM u dhopma-
UHAM OTHOCSTCS COBEpILIEHHO Pa3HOPOJHBEIE H Pe3KO pa3/HYyHble Mo
COCTaBY OcafouHo-MeTamoppuyeckne obGpasosanuda. C Apyroi cro-
POHBI, IPH H3YYEHHH c1a60 MeTaMOP(U3OBAHHEIX OT/IOKEHHH, Npea-
CTABJEHHBIX TVIMHACTHIMH CJaHIAMH, B KOTOPBIX He BHAHO YeTKO
0060¢c00/IeHHBIX BLICOKOTJIHHO3EeMHCTHIX MHHEpa/oB, Jnaxe NeilCTBH-
TEJbHO BLICOKOT/IHHO3@MHCTBIE TIOPOJLI H TOJILH BO MHOTHX CIy4asix
«TIPONYCKAIOTCH», ITo 3Tum NpHYHHAM J0 CHX TIOPp OCTAKTCHA HedAcC-
HBLIMH OTJIHUUTE/NbHbIE YEDTHl BBICOKOIVIHHO3EMHCTEIX (opmaiHii,
B UEN0M elle ciaafo usyueHsl 0co6eHHOCTH UX MUHEPajbHOr0 W Xu-
MHUYECKOT0 COCTaBa, CTPOEHHE H napareHeTHYECKHe accoUHalluy cia-
TAWUIMX TOPOJ, COYeTaHue B pa3pesax ¢ (GopmauusamMu APYyroro co-
€TaBd, B3aHMOOTHOLIEHHsS C NMOACTHJAIOIIHMH H NepeKpPbiBalUIHMH
o6pasoBanusmu. Hegocrarouno sicHsl Takxke u MHorue Oonee 06-
L{He BONPOCH], Kacaoliuecs ocobeHHocTell reoTeKTOHHYECKOH o6cTa-
HOBKH, NaJIeOKJTHMATHUECKHX H naJjeoreorpaduyeckHx ycJoBHH oOpa-
30BAHH$ BLICOKOTJIMHO3eMHCTHIX GopMailHi, 3aKOHOMepPHOCTEH HX Mo-
SIBJIEHHA B XOJle Ie0JIOrHYecKOro pasBHTHA 3eMJau B IOKeMODHH H T. .

PaccmoTpeHHI0 TNepeunc/aeHHbIX BbILIE BONPOCOB W MOCBHIIEHA
HacTosulas paGora. ABTOp TONBEITAJCH NOAOWTH K BHIAENEHHWIO Bbi-
COKOINTHHO3EMHCTLIX (popMallnii ¥ BHISICHEHHI0 3aKOHOMEpPHOCTEeH HX
CTPOEHHUS, BEIUIECTBEHHOro COCTaBa H yC/A0BHH 06pa3oBaHMs Ha oOcC-
HOBe CpaBHHTE/bHOrO aHaluW3a BO3MOMHO O0OJblIero 4YHcjaa mep-
BHYHO MNIHHHCTBHIX TOJILL AOKeMOGPHHCKOro Bo3pacTa, pa3BHTHIX B pas-
JudHblX paitoHax Coserckoro Cowsa u 3apyOemHubeiXx crpad. C 3Toi
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e b0 aBTOPOM JIHYHO HJH M0 JHTePaTyPHBIM AaHHBLIM H3yueHo Go-
gee 20 npoTepo30ficKHX 0CaN0YHO-MeTaMOP)HUECKHX KOMIJIEKCOB,
BKJIOUAIOWUX MeTaMOp(]u3oBanHble B Pa3/IHYHON CTEMEHH MepBHYHO
TJIHHHCTHIE M MeCYaHO-TJHHHCThIE OTJ0XKeHus. JINUHble NoJeBble He-
CJef0BaHHA NMPOBOAMJHCH TJIaBHBIM 06pa3oM B 06J1aCTAX Pa3BHTHSA
BBICOKOT/IHHO3eMHCTHIX (opmanuit. Ha nporsikenu#n MHOTHX ner
(1957—1964 rr.) aprop 3aHHMaJcsi AeTaJbHBIM H3YY€HHEM BEICOKO-
IJIHHO3EMHUCTHIX H 06JIOMOYHO-KBapUEBbIX OTJIOMXKEHHH TEeNTOPruH-
ckoii cepun B [latomckom u CeBepo-Bafikanbckom naropbsx. [Tozmxe
(1967—1971 rr.) anajoruyuble, HO MeHee HeTa/bHble HCCAENOBAHHUS
6bl1u mpojposiKeHsl B CpeaHeBHTHMCKOH TOpHOH crpaHe (m»Kana-
ryackas csuta), 3anagHom Ilpubaiikanbe (aHajickas cBuTa), Ha
Euxucefickom Kpsme (TYHIYCHKCKasi H ocjasiHckas cepuu), IOxnoM
Ypane (3urajbruHckas u Taranaickas cButhl) W Koubckom moay-
octpoBe (keiiBckaa cepus). Ilo oxapaxkrepusaoBaHHbIM B paboTe
0CajJ0YHO-MeTaMOPUUECKUM KOMMJeKcaM APYTHX palloHOB Hauel
cTpaHbl ¥ 3apy0OexXHbIX TeppHTOPHI Obl co6paH, mpoaHaJH3HPOBAH
H 060011eH JOCTYNHBIH aBTOPY JHTEPaTypHLIH MaTepuaJ.

Oco6oe BHHMaHHe B paboTe y[eNeHO HIYUCHHIO XHMHUYCCKOrO
cocrasa nopod. Heo6xoaumocTh Takoro uayuenust o6yc/a0B/1eHa TeM,
4YTO HCXOJHBIH MHHEpPaJbHBIH COCTAB TEPPHIeHHBIX OTJOXKEHHH,
B 0COGEHHOCTH TVIHHHCTBIX, B Ipolecce MeTamMophu3Ma 3HaUUTENbHO
HJIH TOJIHOCTBIO H3MeHseTcsi. XMMHYECKHH HX COCTaB, KakK NOKasbl-
BAIOT HCCAE0BAHUA, IPH COOCTBEHHO PerHOHaJbHOM MeTaMop(HusMe
He nperepresaer CyIECTBEHHBIX M3MEHEHHi BIJIOTh 10 CaMBIX BHI-
COKHX €ro crynerei, 1o o6CTOATEALCTBO OTKpLIBaeT 6GoJbline BO3-
MOKHOCTH NMPH H3YYeHHH MeTaMOp(H30BAHHLIX INIHHHCTHIX OTJIOXe-
HHil, TAK KaK OHO IIO3BOJISIET 1O pe3y/bTaTaM XHMHYECKHX AHAJH30B
He TOJIbKO 0G'beKTHBHO OLIEHHBAThb COMEpIKaHUe rAWHO3eMa B MOpo-
Aax, HO H BOCCTaHABJHBATH NMPHMEPHBbII MHHEPAJbHHIH COCTAB HC-
XO[IHBIX OTJIOMKEHHI, MOCKOJ/bKY XHMHUECKHH H MHHEPaJbHBIH CO-
CTaBbl TVIHH TECHO B3aHMOCBf3aHBI W OMNpPeAeNsioTCH YCJIOBHAMH,
B KOTOPBHIX NMPOHCXOAH/IH (POPMHPOBAHHE H HAKOMJeHHe 0Caj04yHOro
MartepHana.

Munepanornueckne OCOGEHHOCTH TJMH HauboJee spKO OTpa-
MATCS B XUMuueckoM coctase ppakuun < 0,001 MM, npeacraBiaeH-
HOll TJHHHCTBIMH MHHEpaJaMH, [O3TOMY AJs HeMeTaMop(hH30BaH-
HBIX MVIMHHCTLIX OTJIOXKeHHH (haHepo3os ualle BCEro NMpPOH3BOAATCSH
XHMHYECKHe aHaaH3Ll Jullb 3Tofl dpaxkuun. [Ipm uayuenmn wmera-
MOP(H30BAHHBEIX MEPBHYHO TVIHHHCTEIX NOPOA JOKeMOPHS MBI MOXKeEM
NOJYYHTh XHMHUECKHH cocTaB JIHIIL BaJoOBHIX npod. B npHpoaHbIX
rIHHAX H3-3a NPHMecH 0OJOMOUYHBLIX 3ePeH, B MepPBYIO odepellb KBap-
11a, OTHOCHTe/bHOE cOLep:KaHHe KpeMHe3eMa H JPYTHX [OPOA00D-
pa3yiolllnx OKHC/JIOB MOXKEeT 3HAuHTeJbHO H3MeHsiTbcd. B cBa3m
¢ 3THM aBTOPOM IO JIHTEPaTYPHLIM HCTOYHHKaMm Oblin  coGpanbl
# o6o0lilensl Januule MO0 BaJOBOMY XHMHUYECKOMY COCTaBY OCHOB-
HBIX ~ MHHEPAJbHBIX THIMOB [JIHH — KAOJHHHTOBBIX, THIPOCIIO-
NHCTHIX H MOHTMOPHJIJIOHHTOBBIX. DTH JaHHble BMECTe C AaHHLIMH
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no ¢ppakuusm <0,001 MM ¥ GBIM MCMONb30BaHBI B KayeCTBe 3Ta-
JIOHOB, ¢ KOTOPBIMH CPaBHHBAJICH XHMHYECKHH COCTaB AOKeMOPHIi-
CKHX mopoi. B mocieayiomux raasax GyAer NMoKasaHo, YTO XHMH-
YeCKHii COCTaB MEPBHYHO TVIMHHCTBIX NOPOJ fIBJsSETCS BeCbMa HH-
(OpMaTHBHBIM H MO3BOJAET CYAHTh HE TOJIbKO 00 0COOEHHOCTAX MH-
HepaJbHOTO COCTABA HCXOAHBIX OT/IOXKEHHH, HO TaKXKe 0 HaJIH4yHH 00-
JIOMOYHO} TIPUMeCH, HCTOUHHKAX CHOCa, YC/0BHAX 00pa30oBaHus U T. 1.

[Ipepnaraemas pa6oTa COCTOMT H3 TpeX yacreid. B mepsoii yactu
paccMaTpHBAIOTCS HEKOTOPHIe o6luHe, B 0COGEHHOCTH METOAHUYECKHE,
BONPOCH HM3YYeHHS BBHICOKOT/IHHO3eMHCTBHIX (M BooOule MNepBHYHO
FAHHACTEIX) OTJIOXKeHHiH AokeMOpusi. OTaenbHBIE T1aBbl €€ NOCBS-
IIEHBl BONPOCAM COXPAHHOCTH XHMHYECKOTO COCTaBa HCXOAHBIX IO~
pon B mpollecce perdoHaJjJbHOro Meramopgusma, riaBHEAINM 3aKO-
HOMEPHOCTSIM XHMHYECKOTO COCTaBa Pas3/iHYHBIX MHHePaJbHBIX THIIOB
[VIHH M NPHHSTOH aBTOPOM METOJAHKE H3YyYeHHS FeOXHMHYECKHX 0CO-
GeHHOCTEl 0CaZouYHO-MeTaMOp(PHYECKHX TOJI, NMPHHIUIAM BhIleje-
HHS JNOKeMOPHHCKHX BBICOKOTJIHHO3EMHCTHIX MOpPOA H (opmauui.

Bo BTOpO# uyacTH NPHBOAMTCH ONHCAHHME psiaa OCafOYHO-MeTa-
MOppHUECKHX KOMIUIEKCOB H3 pa3iuynbiXx paiorHoB CoBeTckoro
Coio3a u 3apy0eXHLIX CTPaH, B COCTaBe KOTOPLIX PAa3BUTLI Iep-
BHYHO TJIHHHCTHIE H TlecyaHo-raAHHHCTHIe Gopmannn. OCHOBHAs 1elb
3T0il yacTH paboTLl — NOKA3aTh HA KOHKDETHOM (pakTHYecKoM Ma-
TepHaJe, ¢ OXHOH CTOPOHBI, OTJIHYHUTEJbHblE OCOOEHHOCTH BBICOKO-
TIHHO3eMHCTHIX M OOBIYHBIX TEPBHYHO TJIHHHCTHIX GopManui, a
¢ Apyroii — ompejeJieHHble Pasuyusas BHYTPH CaMHX BBbICOKOIVIHHO-
3eMHCTEIX (hopMalui,

B Tperbeli uacTH naercsa o6ulaf XapaKTepPHCTHKA BLICOKOIJIHHO-
seMucThix dopmaumi AOKeMOpHS: HX THNH3ALHdA, IJlaBHeHIIHe
JHTOJIOr0-reOXHMHIECKHe OTJAHYHA, [0JO0MXKEeHHe B pa3pe3ax H coye-
TaHus ¢ opManHAMH APYroro CoCTaBa, CBfA3b C JPEBHHMH KOpaMmu
XHMHYECKOrO BLIBETPHBAHHS, YCJIOBHsi 00pa3oBaHus, IOJE3HbIE HC-
KOnaemble, MPHYPOUCHHEIE K BHLICOKOTJIHHO3EMHCTHIM H CONYTCTBYIO-
muM um popmanuam. OTae/bHO paccMOTPeH BONpPOC O CTpaTHrpa-
(Hueckom 3Hauenuu 3THX Gopmaumii.

PaGora BhimonHena B cektope reosorun poxkem6pus BCEIEH,
ABTOp cuHTaeT CBOMM NpPHATHBIM HOJIrOM BBIpa3UTh IMyGOKyI0 Giaa-
rofapHocTh crapieMy Hayunomy corpyanunky BCETEM B. JI. JIu6-
POBHYY H JIOKTOpAaM reoJioro-MuHepagornueckux Hayx A. M. Llexom-
ckomy u JI. M. BoposukoBy, mo6e3Ho npocMOTPEBIINM MepBLIii Ba-
PHAHT PYKONHCH H CHeJaBLIHM MO Heif MHOTO LIEHHBIX 3aMeyaHHi, H
E. A. lllasex, okasasueil aBTopy GO/BLIYI0 MOMOIL B CTATHCTHYE-
CKOH 00paboTke W rpapuyeckoM OGOPMJICHHH AHAJHTHYECKHX JaH-
HBIX. PAx paccMatpuBaembiX B paGore BONPOCOB NMepHOAHYECKH 00-
CyXJaJcd C 3aBelVIOIIHM CEKTOPOM MOKTOPOM reoJoro-MHHepa/ao-
ruveckux Hayk JI. M. Canonom, B Texuuyeckom oGhOpMJEHHH py-
KoniHcH W rpaguku apropy nocrosuxHo mnomoraan B. Il Cunusk,
B. A. PomanoBa, JI. U. Pomanosa, JI. H. INanteneera. Bcem um
dABTOP TaKXKe HCKpPeHHe IpH3HATEJIeH,
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YACTDb 1

METOOHWYECKHE BOMPOCDHI U3YYEHHUS
BbICOKOIJITHHO3EMHUCTBIX ®OPMALUHA

I'JIABA 1

COXPAHHOCTb XUHMHYECKOT0O COCTABA
MTHHHCTHIX OTJIO)KEHHH B MPOLLECCE
PETHOHAJIbHOIO METAMOP®H3MA

Cpenu TeppHUreHHLIX OTJIOKEHWH TJIHHUCTHIE MOPOAHEl Haubojee
YyBCTBHTEJBHE K NpoleccaM MeramMopduima # ykKe Ha HH3KHX CTY-
NEHsIX ero B 3HAYHTEbHOH Mepe WM MOJHOCTBIO TEPSIOT HCXOMHbLI
MHHepaJbHELl COCTaB, CTPYKTYypHble, a HEpeAKO H TeKCTYpHble 0CO-
6GeHHocTH. B TO e BpeMs BCECTOpPOHHEE HM3yYeHHe H BOCCTAHOBJe-
HHe TepBHYHOro OO6JHKa MeTaMOp(H30BAHHBIX TJIHHHCTHIX OTJOY¥e-
HHfi 1OKeMOpHsI MMEeT 4Ype3BblYaiiHO Ba)KHOe 3HaueHHe, TaK Kak
pasuYHbIe MHHEPAJbHbIE THIMB [VIHH ABJSIOTCA YYTKHMH NOKa3aTre-
JIIMM T1aJIEOTEKTOHHYECKHX, MaJleOKJIUMAaTHUECKHX M TaJjleoreorpa-
¢uueckux ycsaoBuil ocaakoHakomienus [21, 83, 115, 119, 151, 155
u ap.]. Kak yke ormevasnoch, MHHepaJbHBIil COCTAB TIJIHH HAaXOAHT
OTpa)KeHHe W B XMMHuecKoMm cocrase. [losromy ajs reosoros, u3y-
4alouux ray6oko MeraMopdu3oBaHHBlE ocafouyHble O6Pa3oBaHMA
JIOKEMﬁpPlﬂ, BEéCbMa 3aMaH4YHBOH npeacTaBJasseTCsa KHIesd HCIO0Jb30-
BaTb XHMHYECKHA COCTAB NOPOJA [Jsi BOCCTAHOBJIEHHS HCXOXHOTO
MHHepaJ/IbHOr0 COCTaBa MEepPBHYHO T[VIMHHCTBLIX OTJoxKeHHH. OmxHako
BO3MOKHOCTH TAKOro HCHOJB30BAHHA € CaMOro Hayaja CTaJKu-
BaeTcs ¢ NMPo0JeMOl COXPAHHOCTH XHMHYECKOT0 COcTaBa OCaf0YHBIX
nopojx B Ipolecce HapacTaioulero MeraMopguaMa, ¢ pelleHHeM BO-
NPOCOB O CYIIECTBOBAHHH IPHBHOCA M BBIHOCA MOPOAO0GPa3yIOLIHX
3/1eMEHTOB H 0 MaciuTabax 3THX ABJEHHH.

[ToBepenuioo raaBHBIX NOPOACOGPA3yIOUMX 3JEMEHTOB B MpPO-
lecce perHoHaJbHOro MeramopdusMa NOCBsilleHa OOIIHpPHAS reotao-
rudeckasl JuTepatypa, HO NPHBOANMbLIE B Hell MAHHLIE W OCHOBAaH-
HBle Ha 3TUX [aHHBIX BBIBOALI BeCbMa [POTHBOPEYHBBI, a 4acTO H
B3aHMOHCK/I04alomu. B mejom mo paccMaTpuBaeMOMy BONPOCY
HCCNe0BaTeM Pa3uensioTesl Ha /iBa NPAMO IPOTHBOMOJIOMXKHBIX Ja-
reps: OAHH NPHAEPIKUBAIOTCA B3NIAA0B 00 OTHOCHTE/LHOH COXpaH-
HOCTH HCXOJHOrO XHMHYECKOro cocrasa IMopoj npu meramopdusme,
JAPYTHe OTCTAHBAIOT NpPeACTaBJEHHsl O 3HAYHTEJbHHIX E€ro H3MeHe-
Husix. [lepas Touka 3penusi pasBuBaJjiach B KJacCHYeCKHX pabGorax
MHOrHX KPYMHEHLIHX CNeLHaJHCTOB 110 METaMOP(HYECKHM NOpoAaM
H npoueccam [22, 65, 75, 174, 183, 188, 193 u np.]. CtopoHHHKH ee
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YKa3blBa/u, 4TO NPH COOCTBEHHO MeTaMOp(dU3Me B OTIHUHE OT MeTa-
COMATHUYECKHX MPOIECCOB CYIIECTBEHHbIX H3MEHEeHH# BaJOBOTO XH-
MHUECKOr0 COCTaBa OCaJOYHBIX NOPOA (3a HCKJIIOUEHHEM BOJbI,
YrJEKACJAOTH H HEKOTOPBIX APYTHX JeTyuHX KOMMOHEHTOB) HE Mpo-
HCXOAHT MJIH NOYTH He mpoucxoaut. OTMeuanoch, 4To Aaxke ILeJ0YH
NpH 3TOM XapaKTepH3YIOTCsi BecbMa HH3KON NOABHKHOCTbIO [174].
Ha pacnpocrpaHeHne BTOPOIi, MPOTHBOMOJIOXKHOH TOYKH 3PEHHS
Gonbmoe pausuue B Coserckom Colo3e o0Kasaau HCCAeJ0BAHHA
O. C. KopXKHHCKOr0 Mo MeTacoMaTHYECKHM IpoleccaMm, a TakKike
ussectueie pabotsl 1. Jlanamio-Apra [106, 209—211] u H. B. ®po-
aosoit [191]. B csoux paGorax Il. Jlamamio-Apr, a Bcien 3a HuUM
H. B. ®posoBa nbiTaauch J10Ka3aTh, UYTO M3MEHEHHSA XHMHUYECKOroO
cocTaBa MePBHYHO T/IMHHCTHIX OTJIOKEeHHI MPOMCXOAST B Mpollecce
HapacTaloulero pernoHandbHOro MeramMopdu3Ma MOBCEMECTHO H
CTPOro 3aKOHOMEPHO H BEAYT B KOHEUHOM cueTe K IDaHHTH34lHH
HCXO[HBIX MOPOJL.

[Tocrpoennst u BuBogwl 1. Jlamapio-Apra kaxyTcs, Ha nepBbif
B3rJIsifl, BecbMa YOeAHTeJbHLIMH, OJHAKO METOAHYECKHH €ro Mmojxon
K BBHISICHEHHIO HM3MEHEeHHH XHMMHUYECKOro COCTaBa TJIHHHUCTHIX MOPOJ
B Npolecce PerHoHajJbHOro MeraMmop(uama SsBJSIETCH HENpaBH./Ib-
HbIM M Yy)Ke 3apaHee mnpeponpenessier Te pe3yJabTaThl H BbIBOIHI,
K KOTOPLIM OH MNPHXOOHT. STOTO, K COXaJleHHI0, He 3aMeualoT He
TOJIbKO CTOPOHHHKH, HO H NpOTHBHHKH B3rasjos I1. Jlanamio-Apra.

JleTanbHBIE KpuTHYecKHi ananuad BarasgoB I1. Jlamapwo-Apra
npuBeneH B Apyroii paGore aBtopa [59], mosTomMy HHIKe MHI OTMe-
THM Juib caeayiomee. I1. Jlanago-Apr pasBHBaeT CBOH MNpef-
CTaBJIEHHS HE Ha OCHOBE M3YUEHHS XHMHUECKOTO COCTaBa KOHKpET-
HLIX OJHOBO3PACTHLIX M TeHEeTHUECKHM OJHOTHIHBEIX 30HAJbLHO MeTa-
MOP(H30BaHHBIX OCAZOYHBIX KOMIIIEKCOB, a4 NYTeM IOCTPOeHHH
¢ TMOMOIIbI0 MHHEpPaJOB-HHAHKATOPOB MeTamop¢hu3Ma aGeTpakTHOl
«KPHCTAJNJHYECKOH CepHH» MOPOA AaJqIOMOCHJIHKATHOrO COCTaBa.
AnpHOpHO AONYyCKAaeTcsl, 4TO NOPOALI B 3TOH cepuH 06pas3yoT «0AHH
HENpepbIBHLIH Psifl», XOTH B JEHCTBHTE/NbHOCTH B Hee BK/IOUEHB!
o6pasoBaHusi CaMOTO pPas3JHYHOrO HCXOMHOrO COCTaBa, TeHe3uca,
BO3pacra W reorpauyeckoro pacnpoctpanenns. «Kpucraninyeckas
cepus» Il. Jlamaplo-Apra HMeeT cjeAyloWui BHA: 1) ocajxounble
c/anipl (pasHooOpa3Hble TVIHHHCTBIE MOPOJALI Pa3JjIHUHOrO BO3pa-
cTa) —2) CepHUMTOBBIE W CJIOASHBIE CJAAHUBI C OJHHM MYCKOBH-
TOM — 3) CJIOASHBIE CJaHIbl ¢ GHOTHTOM H MYCKOBHTOM (HCKJI0Yas
(eabpAINAaTH3HPOBAHHBIE HX THML) — 4) ABYCTIOASHLIE THEHCH (10-
pPoAbl ¢ 3aMETHBIM KOJHYECTBOM [MOJIEBLIX IIIAaTOB) — 5) THEHCHI
TPAHHUTOHAHBIE TOJIbKO GHOTHTOBble — 6) FPaHHTBl Pa3nUUHOTO re-
He3HCa W Bo3pacta — 7) rpaHyiutn. PaccmatpuBasi 0coGeHHOCTH
XHMH3Ma 3TOfi «cepuu», II. Jlanamio-Apr nemnaer BbIBOA O Cylle-
CTBOBAaHHM M1eJOYHO-KAa/JbIHEBOTO TMPHBHOCA € OJHOBPEMEHHBIM
YMEHbIICHHEM CONEPKAHMH aNIOMUHUS, JKe/e3a H MarHud mo mepe
Hapacrauus Mmeramopguama. OH OoTMeuaeT TaKiKe, 4TO OCOGEHHO
P€3K0oe ymeHbLIEHHEe KOJHYECTBA MATHHS H 3aKHCHOTO JKeJe3a B 10-
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poaax Habaiogaercss MPH nepexofe OT YeTBePTOH K MATOH rpyn-
nam.

CoBepuieHHO OYEBHAHO, YTO VKa3aHHbIe BHIBOALI MNpejpelleHbl
elle NPH NOCTPOCHHH «KPUCTAJJIHYECKOiN cepuu». Bkiouas Bo BTO-
Pyl0 TPYONY TOJLKO CEPHIHTOBHIE H MYCKOBHTOBBIE caaHuwl, IT. Jla-
nana-Apr npeonpeaenseT TeM CaMBIM BLICOKOE COAEpXKaHHe B IO-
poapax stoit rpynnbl Al;O3 1 KoO n nonmkennoe copepxanue NasO,
CaO u MgO. B Tperbeil rpynmne B CBf3H C BK/KUYEHHEM B Hee
nopoa ¢ GMOTHTOM, €CTeCTBEHHO, yBelHunBaeTcs kKoauuectso MgO.
Haunnas ¢ vyeTBepTo#i rpynnsl, 00beJHHAILEH NMOPOALI CO 3HAUH-
TEJBHEIM KOJHYECTBOM IOJIEBLIX IINATOB, HaO/04aeTcs pe3koe yBe-
auuenne cogepxanuii Na,O u CaO u HekoTopoe (B CTOPOHY rpany-
auToB) Bo3pactanue KosnuuectBa K,O. Bmoame nonsiten u pesknit
ckauok B cofepxanun FeO n MgO Mexay nopoaamu 4eTBepToil H
nsitoii rpynm. [lepsele ueTbipe rpynnsl MeraMopHueckoro psma co-
CTOAT H3 NEPBHYHO TVIHHHCTLIX MOPOJ MJIM MO Kpaiineil Mepe BKJIO-
4aloT UX (4eTBepras rpymnma), a AJs 3THX IOPOJ, KaK H3BECTHO, MOBI-
LIeHHble COAEPXKAaHKHA 3aKHCHOrO Keje3a H MAarHus BecbMa 0ObIuHBI.
[Tocaennne e TpH rPpynnbL paccMaTpHBaeMoro psifia NpeicTaBjeHbl
pasHoo6pa3HbIMH [0 T€He3HCY FPAaHHTOHJaMH M TPaHyJAMTAMH, NPO-
HCXOMK/EeHHe KOTOPBLIX 3a CYeT TVIHHHCTBIX MOPOJ MepPBbIX YeThipex
rpynn OTHIO[Ab He MOKA3aHO H TNMPHCOEAHHEHHEe HX K «MeTaMop{u-
yecKoMy psaay» 0oJiee UeM YCJOBHO. -

[Mpennoxennas I1. Jlanagto-Aprom Metoanka Ge3 KPpUTHYECKOrO
ee aHasau3a Obl1a MO3Xe HCNOJb30BaHA M HEKOTOPBIMH COBETCKHMH
uccaenosatensMu [1, 191]. Heckoabko wHaue NpoH3BOAHAACH JHILb
rpyNnupoBKa NOPoA B mpegenax «MeTaMopdHuecKHX pPSILOB», a
C. M. Anemwnn u M. K. Kapnos [1] npumennin, kpome Toro, o6pa-
GOTKy HaHHbIX METOAAaMH MaTeMaTHYeCKOW CTaTHCTHKH. Bnojne
eCTeCTBEHHO, H4TO W BbLIBOAbl 06 H3MEHEHHH XHMHYECKOro COCTaBa
FJIHHHCTBIX MOPOX NPH PerHoHaabHOM MeTamopduame, noJydeHHble
M3 aHa/lH3a TAKHX PALOB, OblIM OJHSKH HJM AHAJOTHYHBI BBIBOJAAM
I1. Jlanamio-Apra u CBOAMJHCH K 3aKJIOUYEHHIO O 3HAYHTEJNbHOM
NPHBHOCE M BBIHOCE OTAeNbHBIX 3jeMedToB. C. M. Ajsewmnn u
H. K. Kapnos pgenaior Takue BBIBOJAB H CUHTAIOT NPEACTABJIEHUS
0 COXPAHHOCTH XHMHUECCKOTO COCTABA OWIMOOUHLIMH, HECMOTPS Ha
COOCTBEHHbIE K€ BbLICKA3LIBAHHS O TOM, UTO, BO-NMEPBHLIX, NPHHATLIN
HMH TEDMHH <«IeJHTOBble NOPOALI» cOOGMpaTe/]eH H YCJOBEH, a BO-
BTOPbIX, VCTAHOBJCHHE NPHHALNEHKHOCTH KaXK10ro XHMHUECKOTO aHa-
JIH3a K JaHHOMY NEeTPOXHMHUYECKOMY KJaccy (mejuTOBbie MOPObI)
B H3BeCTHOH Mepe NpPOH3BOJIBHO.

PaccmoTpeHHBIH BhilIe MOAXOA K H3YYEHHIO H3MEHEHHH XHMHYe-
CKOro CcOCTaBa IMIHHHCTHIX MOPOJ NPH PerHoHaJbHOM MeTaMop(HuaMe,
¢ Halled TOYKH 3PEHHf, HEe MOXKET JaTh pealbHBIX TpeiCTaBAeHHNA
0 NpPHBHOCE H BbIHOCE MOPOAOOGPA3yIOUIMX 3JEMEHTOB, a TaKke
0 Macutabe 3THX SBJEHHH, €CJIH OHH JEHCTBUTEJBHO HMEJNH MECTO.
O6bekTHBHASA OLEHKA TAKHX H3MEHEHHH BO3MOXKHA JMIIb Ha OCHOBE
H3YUEHHS] KOHKPETHLIX H JOCTATOYHO OAHOPOAHBLIX TJIMHHCTBIX TOJILL
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OTHOCAIMXCA K CPABHWTEBHO Y3KOMY cTpaTHrpaduyeckoMmy uH-
TepBaly, HO MeTaMOP()H3OBAHHLIX B Pas/HUHOMH c'reneun.'Toano
B 3TOM CJyYyae MOMKHO OXKHAATb, YTO HCXOJHBI XHMHUYECKHH COCTAB
noABepriraxcs meramopdusamy oraomeHuit Obla 6ojlee HAM MeHee
ONMHAKOB HAa 3HAUHMTEJbHBLIX MJOIMIANAX, H NPOCJAEAHTh BO3MOMKHbIE
ero H3MEHEHHs B pasHbIX MeTaMOp(HUECKHX 30HAX.

BaaronpusTHeIM OOBEKTOM /st MOXOGHOrO H3YYEHHS SBJSIOTCH
MeraMopdu30BaHHBIE TJIMHHCTble OTJIOMKEHHSI NYPNOJbLCKOH CBHTBI
rtentopruckoit cepuu Ilatomckoro Haropbsi. OHH caaraioT pe3Ko
060cO6JEeHHYI0 INOACBUTY, 3a/erafollylo Mexay IABYMf TOJILIAMU
KBapIEeBBIX MeTanecyaHHKOB, BeCbMa YCTOHYHBH B (OPMaIHOHHOM
OTHOIIEHHH H PAaCHpOCTpPaHEHbl Ha 3HAYHTeNbHOH maomajnu. Mera-
MOp(H3M NOpPOA MYPNOJbCKOH CBHTH HMEET OTYETJHBO BhIpaXKeH-
HBIH 30HAJbHBIfI XapaKTep H TNOCTENEHHO BO3PaCTaeT OT CaMmbiX
HH3KHX, TPAHHUALIHX C METareHe3OM, CTyNeHeH 3eJIeHOC/aHIeBOH
thauuu Ha OKpaWHAaX HAropbs J0 3NHAOT-aMpHOOMHTOBOH H aMdbH-
6osnuTOBOi (hammMit BO BHYTPeHHHX ero paiionax. Ilepsonavanbno
cpepHsisi TMOACBHTa OBITa npejACTaBleHa KAOJHHHTOBEIMH TJIHHAMH
C BEICOKHM COZep:KaHHeM FJIHHO3eMad H OKHCJIOB JKeJe3a M He3HadH-
TEJbHEIM KOJIHYECTBOM OKHCJ/IOB IIEJOYHBIX H I1eJ0YHO3eMeJIbHBIX
3JIeMEHTOB, B OCOOEHHOCTH HATPHA, KaJblUusa u Maruus. Taxoi co-
cTaB NOpoj BecbMa yA00eH 1Js BHISICHEHHSI BOMpOCa O CYIIeCTBO-
BaHWH IIEJOYHO-Ka/AbIHEBOTO NPHBHOCA C BO3PACTAHHEM CTEIEHH
MeTamMophuama.

ABTOpPOM MpOaHa/JH3HPOBAH XHMHUYECKHIH COCTAB YeTHIPeX TPynm
nopoja, OTBEYAIOUIHX TMOCJeN0BaTEJbHO BO3pacCTaloIluM CTYIIeHAM
pPernoHajbHOro MeTaMop(uaMa: r/IHHHCTHIX (ANaCnOP-XJOPHT-NHPO-
(UIJIHTOBLIX), CepHIUT-NHPOGH/IIHT-XJIOPUTOHAHBIX, AHCTEH-XJIOPH-
TOHAHBIX H TPaHaT-JAHCTEH-CTaBPOJHTOBHIX (HHOTIA C CHIJHMAaHH-
ToM) caaHnes. Mayuenne u cpaBHeHHe pes3yJibTaTOB aHAJH30B MOKa-
SBLIBAIOT, YTO XHMHYECKHH COCTAB TVIHHHCTBIX OT/OXKEHHH NypHoJb-
CKOHl CBHTHI B Tpollecce HapacTaHMd MeramMopduaMa BILIOTB 70
amdubonuroroit hauun uaMeHnsiercss oueHb caabo (raba. 1, pue. 1).
Or I k III rpynne nopon HaG/w0AaeTcs JHIIb HEKOTOPOE YMeHblile-
HHe KOJNHYeCTBAa KpeMHe3eMa (KOTOPLIH BBIHOCHTCH H OTJaraercs
B TeX e IMopojax B BHJe KBAapLEeBHX XKHJ), H B CBSI3H C 3THM
HECKOJIbKO VBEIHYHBAETCS OTHOCHTEJbHOE COAepiKaHHe TIVIHHO3eMa.
KosnnuecTBo 1ie/ouHbIX H L1€J0YHO3EMEJNbHEIX 3JEMEHTOB OCTaercs
NpakTHYECKH OAHHM M TeM Ke. HesHaunrenbHble H3MeHEHHSI B CO-
JepXaHHH OTJeJbHBIX 3JIeMEHTOB 3aMeTHHl B MOpPOJAaX UYETBEPTOil
FpymIibl, HO 3TH H3MEHEHHs CBSI3aHBl He ¢ MeraMopduuecKuMH npe-
06pa30BAHHAMH, a C OCOOEHHOCTAMH VCJIOBHH OCaJKOHAKON/JIEHHS
[69]. Micxonnbie oTnoKeHHsi paccMaTpHBAaeMOl TPYINL HAKAIJINBA-
JHCh B GoJiee ynajieHHBIX OT 006JacTH CHOCa YacTAX BOAHOro Gac-
cefifa, MOITOMY B HHX HECKOJBKO CHHUIKAETCS COMlep:KanHe TJHHO-
3€Ma H OKHCJ/IOB KeJjleda, 0CaKLaBIINXCA B MPHODEXKHEIX pafioHax,

H YBEIHYHBAETCS KOJNHYECTBO KaJlbliHs W MarHHd 3a CYEeT NPHMeCH
KapOOHATHBIX MHHEpaJoB.
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Takum 006pa3om, H3yueHHe BHICOKOTIHHO3EMHCTBIX CJAAHLeB myp-
MOJILCKOH CBHTHI BechbMa HATJISIAHO TOKa3blBAeT, YTO €CJH IpH Ha-
pacTaHuu perHoHajJbHOro MeraMmopdusMa W MPOUCXOAH/JIH H3MeHe-
IHA B HX XHMHUYECKOM COCTaBe, TO 3TH H3MeHeHHs OblJIM He Ha-
CTOJIBKO 3HAYHTE/JbHBIMH, YTOOLI CYLLECTBEHHO HCKa3HTb HCXOMHBIH
COCTAB IJIHHHCTHIX OTJIOXKEHHH.

Wcxomupiit cocTap ciaaHlleB NYprNOJbCKOH CBHTH GblJ BecbMa
cBoeoGpasuuiM. OfHAKO COBEPIICHHO aHA/JOrHYHOE NOBEAeHUe. NO-
ponooGpasyoluX 3JeMeHTOB

NpH BO3pacTaHHW MeTaMop- / i 1 V.
P P P 100 %K, 0 :
¢u3ma ycrasosieno K. B. Ke- Na. O ==
nexuHckacom u C. B. Meab- 96 aa 8» VA
11 L1
ryHoBwiM [91] ¥ A/ 30HAABLHO | 1 :
MeTamMophH30BAHHLIX Tecua- 92_F80 £
HO-TVIHHHCTBLIX OTJIOKEHHH I110- | H
JHMHKTOBOTO COCTaBa, PasBH-  gol 3 ]
- ~ ca e
ToiX B IOxuo-Uyiickom xpebte Fe,0, o] -
loporo Aaras. Hsyuemnsie g1 [ LT ==
= .
3fech nopojbl oOpasoBajHch e e == =
3a cuer MeraMopduama cpas- gl I B EEo| B
HHTEJbHO OAHOPOAHOH (hJH- | ey e S
monaHoil TtoamM (ropHoal- gzl B Eod B oo
TaHCKOl cepHH KeMOpo-op/o0- ALO T Bich B
BHKCKOrO Bo3pacra?) u mpel- | * === o B 55
68 oo B B B
o
Puc. 1. Cpabselie XMMHYECKOTO CO- g = == maaw SEs
craBa (MoJ. %) BBICOKOIVIHHO3EMH- 64 I —
CThIX CJaHLEB MYPINOJbCKOH CBHTHI L === === SR
H3 pasHuiX 30H PerHOHaJbHOro Me- 10, bl mm 2 4 = =
TamoppHama, 60 b ===l
Caanybl, oOTeew@OUjlte  BO3pACTAIOUIUM -SI‘OZ o
crynenay merumopussma: I — auacnop- 56 — - —
XJOPHT-NHPODHANHTOBLIE (rarHHCTHIE),
Il — cepRIUT-NHPODHAANT- XIOPHTOHAHEIE,
Il — pucTen-xaopHTOHAHBIE, 1V —rpa- I

HaT-AHCTeH-CTaBpOJHTOBLIE,

CTaBJjleHbl pasHOOOpa3HBIMH CJAAHIAMH — OT CePHUHT-XJOPHT-KBap-
UEBBIX B HH3KOTeMIepaTypHOH 10 KpPHCTA/VIHUECKHX CJaHILEeB
C rpaHaToM, CH/JIHIMAHHTOM H KOPAHEpPHTOM B Haubojee BBICOKO-
TeMnepatypHoil 3omax Meramopdusma. Cpeam mnopojn nociaeiHei
30HBI OTMeYaloTCsl AaKe JIOKaJbHbe NMPOABJEHHS MHIMaTHTOB, Tpa-
HHTOHJOB M NermMatouJHbiX oGocobaenuil. M3yueHne XHMHUECKOTro
CoCTdBa MOPOJA M3 Pas3HbIX 30H MeraMop(uamMa nokasaJo, UTO CO-
AepxKaiHe nopofoo6pasylollHx 3JeMeHTOB MeHsercsl OueHb He3Ha-
YHTEJbHO H 3TH PAa3JHuYHs MOTYT OBITh CBA3aHB ¢ HeboJbLION
JIHTOJIOrHYeCKOH pasHHIel MCXOAHEIX oT/0oXeHHH (taba. 2, puc. 2).

B Teuenne nocaeanero AeCATHAETHS TOSBHAOCH 3HAYHTENLHOE
KoJudectBo paboT, mnoka3biBAIOUWIHX, 4TO M B JIPYrHX paHoHax
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TABJIMLA 1

Cpennuit xumuueckuwii coctaB (Bec. %) BBICOKOTJIHHO3EMHCTHIX CJaHleB MYpPnoabCKofi cBuThl TaTOMCKOro HAaropba H3 Pa3HbIX 30H
pernoHansHoro meramophusma

o a;‘:;,;g’g,, 510, Ti0, | ALO; | Fe,0, FeO | MnO MgO €a0 Na,O | KO | H;07 | Thn | P.O, | Cymma
1* 21 46,87 1,24 30,83 5,50 7,07 0,08 0,69 0,30 026 [205 (029 {649 | 0,19 101,86
2 30 45,80 It 32,62 | 262 8,24 0,08 0,67 0,39 038 | 1,97 [ 022 | 566 | 0,11 99,87
3 16 43,80 1,00 34,07 5,93 6,88 0,08 0,80 0,45 033 (1,57 1029 | 322 | 0,19 98,61
4 10 48,07 1,23 33,68 4,03 6,23 0,10 1,03 1,06 050 | 248 | 025 | 2,33 | 0,20 101,19
*Chnauuys: | — 1nacnop-xA0pHT-nHpoOUANKTOBbIE (PAHHHCTLIE), 2 — CePHIHT-NUPOQUANHT-XAOPUTOHANBIE, 3 — AHCTEH-XJNOPHTOHAHLIE, 4 — rpa-

HAT-AHCTEH-CTaBPONTHTOBbIE,
TABJIMIIA 2

Cpeannit xumuxeckuii cocras (sec, %) meranenntoB HOxkno-Yyiickoro xpeGTa M3 pa3HbiX 30H PErdoHaJbHOTO MeTamMopdin3Ma
(no K. B, Kenexuuckacy u C, B. Meabrynosy [91])

EF
nﬁi aﬁ:g,;ggn Si0, | TiO, Al1,0, BFuge FeO MnO MgO Ca0 Na,0 K,0 M.n.n Cymma
1* 19 59,58 0,80 15,92 8,09 4,08 0,17 4,83 2,26 2,44 2,39 3,54 100,02
2 14 62,45 0,76 14,60 7,40 4,34 0,14 4,63 2,78 2,64 2,26 2,39 100,05
3 13 61,83 0,69 15,65 8,61 5,77 0,16 4,11 232 2,20 2,64 2,16 100,37
4 21 62,19 0,70 15,21 8,68 5,65 0,15 4,14 244 2,35 243 1,74 100,03
8§ 8 62,61 0,82 15,03 8,21 5,26 0,10 4,05 2,28 2,56 2,94 1,95 100,15
* Caa#i B | — CePHUHT-XNOPHTOBEIE, 2 — GHOTHTOBLIE, 3 — KODAMEPHT-rPANAT-ABYCAIOANHLE, 4 — MYCKOBUT-AHCTEH-CTABPONUTOBbIE, 5§ — CIK-

AARO-TpaHaT{KOPAHEDHT) -CHANHMAHUTOBBIE,



perdHoHanbHLEIA  MeTaMOpP(H3M TJIHHHCTBIX M MeCYaHO-TJHHHCTBIX
OTJIOKEeHHH POMCXOAUT B YCAOBHAX, GANKHX K H3OXMMHUCCKHM, T. €.
6e3 mMpUBHOCA M BLIHOCA TIVIABHBIX MOPOLOOGPA3YIOMIHX 3JIEMEHTOB.
B ux uncJje MOXKHO yKasaTtb Ha pa6orel B. SI. Xuabrosoit, A. A. Ca--
peabesa, M. K. Illynemxo {194, 195], K. B. Kenexunnckaca u
B. B. XnecroBa [90—92]}, B. B. IlerpoBa u B. A. MakpuiruHoi
[137, 138] — no BepxHeNpOTepO30HCKHM MeCYaHO-TJIHHHCTHIM OTJIO-
JKeHHAM pasJHyHBIX yuacTkoB Ilatomckoro maropes, C. B. Jlo6au-
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Puc. 2. CpaBHeHHe XHMMHUYECKOrO COCTABA MeTanesH-
toB (Mmon. %) IOxuo-Uyiickoro xpefTa K3 pasHbiX
30H PerHOHAJbHOTO MeTaMop(uaMa,

CaaHybl, OT8e4arOujue B03PACTAIOULUM CTYNEHAM MeTamop-
¢uama: I — cepuuut-xnopurossie, [/ — GuorutoBbie, 111 —
KOpPJHePHT-TPaHaT-ABYCAIO A HbIE, IV — MYCKOBHT-JHCTEH-
cTaBposuToBHle, V — caloAfHo-rpaHat (KOpAHEDHT)-CHANAMA-
HHTOBbIE,

Kyuenxko, B. I1. Uekynaesa u JI. M. Apanacbena [I111]—no nanox-
ckoii cepun bBaarmiickoro mura, B. Jluka [212] —no caannam
paitona Konnemapa B Mpnaupuu, B. Barnepa [201] —no nmoponam
moiiickoi cepun u I'. Uunnepa [202, 203] —no ciaaHnam aanabpen-
ckoit cepun Hlormanpuun, A. Muamupo u X. Xapamypa [213]—no
naneo3oickuM Ttoamam Snonuu, pabornl X. me Jla Powa [107]
v Ap. XapakTepHO, U4TO cedyac Ja)ke CTOPOHHHKH B3IJS0B O 3Ha-
YHTeJbHBIX H3MEHEHHSX XHMHYECKOro COCTaBa NOPOJ TPH Mera-
MoptH3Me BLIHYXKIEHB NPH3HABATh, YTO «3TH INpeo6pPas’oBaHHA
ocyllecTBaAl0TCS He GponHTanpHO, a H3GHPaTeNbHO, MIPHYPOUYHBAACH
K onpeneseHHBIM cTpyKTypam» [145, c. 170].
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OTHQCHreanym yCTDﬁIIHBOCTb XHMHYECKOro coctaBa rJHHHCTBIX
Topox NMpu perHoHaJbHOM M&TaMDpCbllaMe: jpaxe 0OoJiee BBICOKYIO,
weM JJIsi APYTHX TEPPHTEHHBIX OTJOMKEHHH, CJeYeT 0XKHAATh HC-
X0l W W3 GoJjee 0OmMHX COOOpa)eHHi, B YAaCTHOCTH, YYHTBHIBAS
(pu3uyecKue CBOHCTBA pPacCMaTpHBAEMbIX oGpa3oBanuii. B necuaHo-
FAMHHECTHIX TOJIIAX TJAHHBL SBJSIOTCS BOAOYNOPHBIMH FOPH30OHTAMH,
N0 KOTOpHIM HHPKYJAfilMs MHHEPaJH30BAHHBIX IIOA3EMHBEIX BOJ
KpaitHe 3aTpyiHena uiau BooOule He nponcxoaut. Ocyuiectsiasercs
OHA MO MOPHCTHIM BOAOMPOHHIAEMBIM OTJIOXKEHHSM, B NEPBYIO Oue-
peab no necyaHuiM. [Ipu SnHreHeTHYecKOM YIUIOTHEHHH M nocje-
AyolieM MeTaMopu3Me NOpOBbie H KOHCTHTYUHOHHLIE BOJBI, OTHKH-
MAasiChb H3 TJHHHCTBIX MOPOJ, €CTeCTBEHHO, MOTYT BLIHECTH M3 HMX
KaKoe-TO KOJIHYeCTBO pPacTBOPEHHbIX COeJHHEHHH, HO KOJHYECTBO
3T0 He MOXKeT ObIThb 3HAYHTeJbHHIM. B BOJONpPOHHIIAEMEIX JKE TOpH-
30HTAX MOTYT LHPKY/JHPOBATh HE TOJIbKO MHHEpa/H30BAHHELIE BOJHI,
3aHMCTBOBAHHbLIE M3 BMENIAIOIIMX TOJIL, HO W MOCTyNAlouUlHe H3
BHELIHHX HMCTOYHHKOB. IlosTomMy B oflieM cayyae XHMHYECKHH CO-
CTaB TaKHX TOPH30HTOB MOKeT NMOABEPrHyThes 60Jee 3HAUHTEebHBIM
H3MEHEeHHSIM, YeM B TJIHHHCTHX nopoaax. OGuien3BecTHL, HanpH-
Mep, SIBJIeHHsSI BTOPHUHOMN IlleMEHTALMH TecYaHbiX IOPOJ, KOPPO3HH
H pereHepanuu 06JOMOUHBIX 3epeH u T. A. IIpaBna, crenenr uame-
HEHHUsl BAJIOBOTO XHMHUECKOrO COCTABa IOPOJ TMOA BO3LeHCTBHEM
3THX SIBJEHHI MMOYTH He H3y4yeHa.

Takum oGpasoM, BHAHO, YTO HMEKLIHECS B HACTOsILee BpeMs
JlaHHble YKa3blBAKOT Ha OTHOCHTENbHYI0 COXPaHHOCTb BaJOBOTO XH-
MHUYECKOTro COCTaBa TJIHHHCTHIX OTJOXKeHHi B MpolLecce perHoHaJb-
HOro MeramMop(u3ma BIJIOTb [0 CaMbIX BBICOKHX €ro CcTryneHe.
ChepoBatenbHO, XHMHUECKHH COCTaB MeTaMOP(PH30BaHHLIX NePBHYHO
FJIHHHCTHIX TOPOJ BIIOJIHE MOXKeET OBITh HCIOJB30BAH JI/I BOCCTAHOB-
JieHHs XOT# OLl MPHMEPHOro MHHEpPaJbHOrO COCTaBa HCXOJHBIX OT-
JIOXKEHHH, a TaKke AJf PEKOHCTPYKLMH YCJOBHH HX 006pasoBaHus.

I'JIABA 2

K METOOHKE H3YYEHHS1 XHMHYECKOIo COCTABA
OCALOYHO-METAMOP®HYECKHX NMOPOJ

B nocnepyroomux raaBax paGOTHl HaM TPUAETCS BecbMa Yacro
ofpamarbcs K XHMHYECKOMY COCTaBY TEePPHTEHHBIX OCaJ0YHO-MeTa-
MOpP(HYECKHX MOPOJ AOKeMOPHS € UeJNbI0 BHISCHEHHS HX MEPBHYHBIX
MHHEpaJbHbIX ocoGeHHocTel. B pasHoe Bpemsa npeasarajiuchk
(u npepsiaraloTcs) MHOTOUYHMCJAEHHEIE CIOCOGHl PEKOHCTPYKIHH HC-
XOJIHOr0O MHHEPAaJbHOTO COCTaBa 3THX NOPOJA, HO OOUIEeNPHHATOMH
METONAHKH [0 CHX IIOp He CYIIeCTByeT. ¥ aBTOpa B mpouecce obpa-
GOTKH XMMHKO-aHAJHTHYECKMX NAHHBIX 1O TVIHHHCTHIM H IeCYaHo-
FJIHHHCTBIM OTVIOKEHHAM AoKeMOpuiickoro (H 6osiee MOJIOLOr0) BO3-
pacra CJI0XHJCSA CBOM NMOAXOJA K H3YYEHHIO HX XHMHYECKOro COCTaBa,
BhipaGoTanach onpefesaeHHas MeTOAHKA H300paKeHHs H HHTepIpe-
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Taluu pe3yJbTaTOB XHMHUYECKHX aHaJaH30B. DTa MeToanka Tpefyer
060CHOBaHUSI H HEKOTOPBIX NMOSCHEHHH.

[lpn BocCTaHOBJEHHH TNePBHYHLIX MHHEPAJBHBIX 0COGEHHOCTEH
nepeKpHCTalJH30BaHHbLIX INOPOJA JA0KeMOpHs 10 HX XHMHUECKOMY
COCTaBy MBI MOXKEM ONHPATbCH TOJbLKO Ha pPe3yJbTaThl BaJOBbIX
anann3oB. BanoBoit cocTap TeppHTreHHBIX 0CaJOYHBLIX NMOPOJ, KaK H3-
BECTHO, BeECbMa M3MEHUYHB B CBfi3H C TeM, YTO MaTepHaJ pasHbIX
rpaHyJoOMeTPHUYECKHX HJIH MHHEPaJbHBIX (pakiuil MOXKET CMeIlH-
BaThCsl B HHX II0 CYIIECTBY B JIOGHX mpomopunsx. B ocoGennoctn
3TO OTHOCHTCH K IVIHHHUCTBIM OTJ/IOXKeHHsSM, B GonbIIHHCTBE MPHPOI-
HBEIX TJIHH Hapsny ¢ COGCTBEHHO TJIHHHCTHIMH MHHepalaMH BCerja
NMPHCYTCTBYET NPHMECh HErJIMHHCTBIX KOMIOHEHTOB — MecYaHo-aleB-
PHTOBLIX 3epeH KBaplia, OKHC/JIOB H THAPOOKHC/IOB Keje3a, Kap6oHa-
TOB, OPraHHYECKOro BellecTBa  T. A. ITostomy, utoObl H3bexaTh
HCKaXKEeHHH XHMHYeCKOoro (a cJeaoBaTel]bHO, H MHHEpaJbHOr0) CO-
CTaBa TJIMHHUCTON YacCTH MOPOJ 3a CUeT YKA3aHHBIX INpHMecel, IJs
HeMeTaMOp(dH30BAHHBLIX TJIHH Yallle BCEro NPOH3BOAATCH aHaJH3Hl
He mopoabl B uenoMm, a ¢ppakuun <<0,001 MM, clOXKEHHOH TJaBHBIM
06pa3oM IVIHHHCTBIMH MHHepasaMu. [Ipu BaJOBBIX XHMHUYECKHX aHa-
JH3aX MeTaMop(hu30BaHHBIX OTJOMKEHHH NOKeMOpHA 3THX HCKaxkKe-
HHil H30exaTh HEBO3MOXKHO, XOTS 4aCTO OHH MOTYT OBITE H BeckMa
cymecTBeHHHIMH. Tak, HanpuMep, 3HAUHTeJbHAsd B HCXOAHBIX TJIH-
HaxX NpHMech KBaplla NPHBEJET K YBeJHYEHHIO B TOPOJE COMepKa-
HHS KPEMHE3eMa H TeM CaMblM K OTHOCHTeJIbHOMY H NOPOH BecbMa
3aMeTHOMY YMEHBIIEHHIO COlepKaHHA JPYTHX NMOPOA00Gpa3yIoUIHX
OKHCJIOB. B mpupoze, KpoMe TOro, IIHPOKO pacrnpocTpaHeHbl IO-
JHMHKTOBLIE TVIHHHCTHIE OTJIOXKEHHS, COCTOALHEe M3 CMEeCH pasjiH4-
HbIX TJIHHUCTHIX MHHEpAJIOB, YTO OTPA3HTCS HE TOJbKO Ha BaJlOBOM
XHMHYECKOM COCTaBe MOPOALI, HO U Ha cocTaBe (pakuun <0,001 mm.
Benenersue yxkasaHHBIX NPHYHH TIPH  PAacCMOTPEHHH BaJIOBBIX
4Ha/M30B M CPABHEHHH MX C 3TAJOHHBIM COCTABOM TJIHHHCTBIX MHHE-
pasos uau ¢pakuuit <0,001 MM HemMeTaMOp(H30BaHHEIX TJIHH ONpe-
NeNeHHO CYIHTb O MHHEPaJbHOM COCTaBe HCCaefyeMoH MeTamopdu-
30BaHHOH MOPOJABI TOJBKO IO COAEPIKAHHIO TE€X HJIH HHBIX TOPOAO-
06pasyIolHX OKHCJIOB MOXKHO 1a/eKo He BCErja.

[To mueHuio aBTOpa, MPeoAOJeTh YKasaHHbBIE 3aTPYAHEHHS BO
MHOTOM NOMOTAIOT pacueT H aHaJH3 HEKOTOPHIX OTHOLIEHHI MeX1ay
nopoaoo6pasyromuMH oOKHcaaMH. [IpH peKOHCTPYKIHH MHHEP aJbHbIX
oco06eHHOCTeH TJIHHHCTHIX TIOPOJ MO HX BAaJOBOMY COCTABY OUEHb
GoJibllloe [HATHOCTHYECKOe 3HadeHHe uMeloT oTHomeHus Al.O; @ Si0,
(KpeMHEBBIH MOAYJIb), CYMMEI IieJoueil W IeJOYHBIX 3eMeJib K TIH-
Hozemy, K;0 : MgO u K,0 : Al;O03. Huxke Gyaer nmokasano, uyto AJs
HanboJiee pacnpoCTPAHEHHBIX B NPHPOJAE TJIHHHCTBIX MHHEPAJOB
¢paknuit <0,001 MM H eCTECTBEHHBIX IVIHH KAOJHHHTOBOH, THAPO-
CJOIOJHCTON H MOHTMOPHJJIOHHTOBOH TDYNN 3TH OTHOLIEHHS pas-
JHYHBLI, BHYTPH KaI0i TPyNnsl XOBOJBLHO MOCTOSIHHLEL B Gouab-
IUHHCTBE CJAYYaeB 3TH OTHOLIEHHS! GoJiee NOKas3aTesbHbl, 4eM coaep-
JKaHue OKHCJIOB (B BeCOBHIX NpOLEHTAax), TaK KaK INpPHCYTCTBHE
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B MIHHAX TMOCTOPOHHHX NpPHMecCel OKa3blBaeT MeHbllee BJHSHHE Ha
BeJHYHHY paccMaTpHBAaeMblX OTHOLIEHHH HJM He BauseT BoBce. Tak,
HanpuMep, BeJHYHHA TPeX NOCJEIHHX OTHOLIEHHH COBEpLICHHO He
3aBHCHT OT MPUMECH B IVIHHHCTBHIX NOpPOJax KpPeMHesema B Buie 006-
JIOMOUHBIX 3€peH KBapua, xejesa (OKHCJAOB H CYaAb)HIOB), BOMIbI
u T. A. Ornomenus K,O0:MgO u K,O:Al;O3 Becbma uHpopma-
THBHBI IIOTOMY, YTO, BO-TIEPBLIX, KaJHii ¥ MATHHHA B Pa3HBIX MPOMOP-
HUAX SBJAAIOTCH HEMpPeMeHHbIMH KOMIOHEHTAMH THAPOCJIOAHCTBIX |
MOHTMOPHJ/IJIOHHTOBBIX TJIHH, a BO-BTOPBIX, 3TH 3JEMEHTHl B 3HAYH-
TEJbHO MEHbLICH Mepe, UueéM HATPUH M KaJblUH, Y4aCTBYIOT B KaTH-
oHHOM oGMeHe (B norjolleHHOM Kommaekce rauH) [116), T. e. ux
cojepanue GoJjee TOYHO OTpPaKaeT O0COOEHHOCTH MEPBHYHOrO XH-
MUYECKOrO COCTaBA T/AWHMCTHIX OTAOMeHui. Kpome Toro, sesnunHa
3THX ABYX OTHOLIEHHI HE 3aBHCHT OT BO3MOMKHOH NPHMECH B IJIH-
HaX KapOOHATHOrO HM3BECTKOBOTO MaTepHaja, a OTHOUIeHHe
K0 : Al,O3 — or npumecn ponomuta. KpeMHeBbIH MOAy/b noisep-
EeH H3MEHeHHAM B HamOOJbLIeH CTeNeHH, HO /A YHCTHIX OT 006J0-
MOYHOH TPHMECH IJIMH OH TaKMKe BO MHOIMX CJydasx sBJseTcs J0-
CTAaTOYHO MOKa3aTe/bHEIM.

CoOGpaHHbli 1 000OLIEHHBIH ABTOPOM OOUIHPHBIH (haKTHUECKHI
MaTepHaJ Mo PasJHYHLIM H PA3HOBO3PACTHBIM TJIHHHCTBIM OTJ/IOXKe-
HHAM (DaHepO30f MOJHOCTbIO MOATBEPKAaeT H3J0XKeHHbIe Bbllle Co-
o0paKeHHsT U NMOKa3blBAET, YTO JHAaTrHOCTHKA MHHEPaJbHOTO COCTaBa
IJIHH MO0 HX XHMHYECKOMY COCTABY MOKET OBITh BIOJIHE Onpee/ieH-
HOH M 3a4acTyl0 He MeHee JOCTOBEPHOH, YeM Ha OCHOBe JAPYruX Me-
tonos. Ilpepnaraemass MeTOAMKA MNO3BOJISiET Pas3juuyaTh He TOJBKO
riuHbl, OJH3KHE K MOHOMHHEpAaJbHLIM, HO H CMEIIAaHHOTO COCTaBA
i, KpoMe Toro, xots Gul rpy6o onpefeasTh KOJAHYECTBO NOCTOPOHHHX
(B mepBy10 Quepenb KBapia) npumecedi B HCXOAHbIX MOPOAAX.

B tab.. 3 npuBeeHul cpeiHHI XHMHYECKHH COCTAB H PAacCUYHTaH-
HblE OTHOLIEHHS MEXAY OKHC/IaMH B OCHOBHBIX MHHEpa/JbHbIX THIAX
raul, X ppakuusx <0,001 MM H COOTBETCTBYIOWIHX INVIHHHCTBIX MH-
Hepanax. Jlaxe Geraplii ee aHa/u3 NOKa3blBaeT 3HAYHTEJbHbIE pas-
JIHYHS MeXIY BblIeJeHHBIMH FpynmnaMu.

[iuHBl U MHHEpaJBl KAOJHHUTOBOH rpyninbl HauGojee pe3ko oT-
JHYAIOTCH OT APYrHX MHHepaJbHEIX THNOB. [l HHX XapakTepHO
BecbMa Bblcokoe (Gosee 309 ) comepxauue ramHO3eMa H B CBSI3H
¢ 3tum OoJsblliHe 3HaueHHs KpemHeBoro moayas (0,55—0,85). Or
TEOPETHYECKOr0 COCTABA KAOJIHHHTA B CTOPOHY NMPHPOJHLIX TJIHH 3TH
BEJIHYHHBl 3aKOHOMEPHO YMEHbIIAITCH, HO LaKe B MOCAEIHHX Cpej-
Hee 3HaYeHHe KPeMHEeBOro Moay/s He onyckaercs mike 0,50. B ne-
KOTOpPbIX OTHEYNMOPHBbIX TrAHHAX (HanpuMep, JAaTHEHCKHX, THXBHH-
CKHMX) 3HAUCHHE MOJAYJS MOXET ObITh OUGHb BBICOKHM H3-3a MPUCYT-
CTBHS B IOPOJAax CBOOOAHOTO IVIHHO3eMa.

Bropoii oTau4uTeNbHO| YePTOH NOPOA M MHHEpPaJoB paccMaTpH-
BaeMoil rpynnel ABJASIOTCH He3dHauuteabHoe (1—3%) xoamuectso
OKHCJ/IOB. LIEJOYHBIX H I1eJOYHO3eMEeJbHLIX 3JIEeMEHTOB H COOTBET-
CTBEHHO OY€Hb MaJble BEJHYHHBI OTHOIIEHHS HX CYMMBI K TJIHHO-
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semy (ot 0,04—0,05 y munepanos o 0,11 y npupoausix ruamm). Xa-
pakTepHO TakKiKe, YTO B MOPOAaX 3TOH TPynnsl OTHOIUEHHS
K;O:MgO ouenp BbicokHe. B cpeanHeM OHH Bbille [axe, uYeMm
B THAPOCIIONAX M THAPOCJHIONHCTHIX [VIHHAX, YTO MOXKET YKa3blBaTb
Ha NPHMECh B KaOJWHHUTOBBIX [JIHHAX MHHEpPaJiOB I'HIPOMYCKOBHUTO-
BOTO psiga, 6oJiee YCTOHYMBHIX B YCJAOBHSX TyOOKOro BblBeTpHBa-
HHS TI0 CPaBHEHHIO C JKeJe30-MarHe3HajbHbIMH THAPOC/IOAAMH
(B 3aMETHBIX KOJIHYECTBAX THAPOMYCKOBHT MOMKeT IIPHCYTCTBOBATb
B KOpax BhIBETPHBAHMSA JaKe B 30HE LIEJOUYHBLIX KaoauHos [103]).
Onnaxko otHowmwenus K,O :Al,O3 B KaONHHUTOBBIX TJIHHAX BCeraa
ouenb Huskne (0,01—0,04) u3-3a mManoro KoanyecTBa NMPHMECH THJ-
POCJIO ¥ BBICOKOIO COJlep:KaHus rJHHO3eMa.

HnrepecHo, HaKOHell, OTMETHTb, KAK 3TO BHIHO Ha NMPHMepe Kao-
JUHUTOBBIX TJIHH GOOPHKOBCKOrO rOPH30HTA, YTO ec/iH KPEeMHEBbIH
MOJVJb B MOpOAAaX 3aMeTHO HHxKe, ueM Bo ¢pakuun <0,001 mm, To
3HAYEHHS OTHOIUEHHH CyMMBI II€JOYeH M LIeJOYHBIX 3eMeJb K IJIH-
Hoszemy u KoO : Al,O3; ocratorca HeusmenHniMH. 3aberas Bmepen,
MOJKHO CKa3aTh, YTO 3Ta Ke 3aKOHOMEDPHOCTb OTME4YaeTcs W MJs
APYTHX MHHEpaJbHBIX THNOB IVIHH — MOHOTEPMHTOBHIX I/t Hacosa-
$lpa, cyuecTBeHHO THAPOCAIOAHCTLIX JEHTOUHBIX rauH Benopyccumn,
MOHTMODHJIJIOHHTOBbIX (GEHTOHHTOBHIX) riHH A3KaMapCKOro MecTo-
poxjenus B YabexucraHe, IIHHHCTHIX OTJI0XKeHHI BuKJAsiHCKOTrO Me-
cropoxnenuss B [ToBosiKbe. B ruapoc/iioiHCTHIX # MOHTMOPHJ/IIOHH-
TOBBIX TJIHHAX MPH Nepexone ot mopolibl K dpakunp <<0,001 mm
CKOJIbKO-HHOY/b 3HAYHTEJIbHO MJH BOBCE He H3MEHSeTCH H OTHOIIe-
aue K,0: MgO.

B Kao/WHHTOBHIX TJIHHAaX ¢ Gojee 3aMeTHOH MPHMEChIO THAPO-
CJIIOL M B MOHOTEDMHTOBBIX TIVIHHAX, B KOTOPHLIX, [0 MHEHHIO
M. @, Bukynosoi [116] u apyrux muccaenoBateneil, TakKe NPHCYT-
CTBYIOT THAPOCJIOABI, CYMMapHOe COJep:KaHHe LIeJOYHBIX M LIeJ04-
HO3eMeJIbHBIX 3JIEMEHTOB yBeanuuBaercs g0 4—4,5%, B cBsi3u ¢ yem
HECKOJIbKO BO3pacTaeT OTHOLIEHHE HX CYMMBI K INIHHO3eMYy (10
0.12—0,15) u K,O:AlO; (0,06—0,08). ITo noswileHHOMY cOxep-
xKaHuwo KoO u ortHowennio K,O:MgO wmoxHO nosaraTb, 4To H
B 3THX Pa3sHOBHAHOCTSX NOPOJ NPHMECH NpeicTaB/eHa B OCHOBHOM
ruapomyckoBuToM. [lo comepxanuio mopoaoo6pa3yloUinX OKHCIOB H
0COGeHHO 1O OTHOIIEHHAM MeXKJAy HHMH BHAHO, UTO paccMaTpHBae-
Mble OTJIOKEHHSI TATOTET O0Jblie K KAOJHHHUTOBBIM PJIHHAM, YeM
K THAPOCJIOLHCTLIM.

FnapocaioancTble MHHepadbl M TMIHHBl XapaKTepH3YIOTCS B Ile-
Jom 0GoJjlee HH3KHMH COJepXaHuaAMH TJHHO3eMa M MEHbLIMMHK 3HA-
YeHHAMH KpeMHeBOro MoayJs. B nopomax cpegHee cojepiaHue
riauHo3ema He npeBbimaer 20%, a sHauenne monyJas — 0,40, u auwb
Bo ¢ppaxuusx <0,001 MM H camMHuX THAPOCAIAAX KOJHYECTBO TJIH-
Ho3eMa yBesuuuBaercs Ao 22—25%, a KpeMHeBbIl MOAYJb BO3pa-
craer go 0,45—0,50, npubauKasce K ero 3HaueHussM B NPUPOAHBLIX
Ka0JHHHTOBBIX TJHHAX. OfHAKO THAPOCTIONHCTHIE TJIHHBI Pedko or-
JIHYAIOTCA OT KAOJHHHTOBLIX BBICOKHMH COJAEPKaHHSIMH [IET0YHBIX
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TABJIHMIIA 3

Cpennuii xumuueckuit cocras (Bec. %) u

CTHIX MHHepaJiax

OTHOWEHHA Mexny noponooGpasyiomumn

JIMHH-
—'j“mc 1aMH B OCHOBHbIX MHHEPANbHBLIX THNAX rAHH, UX Gpaxkuusax <0,001 mm u r
OKHC.

i B At,0, | TI0, | Fe0 {2 m o™ (K0 KO
® I 13,0, 9 - [#'oe-s [ D < el
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