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NPEJUCTIOBHE

B cOoprrke onybaukopaHelr MaTepuansl Beecowoanoro cemusapa "Teonorus, renesuc |
UCTIO/Ib30BAHHE LNeo/UTOR”, KOoTopblit Gbin opranuaopal Komuccuel N0 reHeTHYeCKOH MuHepa-
NOorud M pUSHYECKHM MeTONaM HCCleNoBaHHS MHHepaloB, MeXOyBedOMCTBEHHBIM I[THTONOTH=
yeckuM KomuTeroM AH CCCP n leonorwyeckum wnncTuryromM AH CCCP, Cemunap cocTosii-
ca B . 3eeHuropode B KoHue 1978 r. B HeM npHEano ywactae 160 Yenosex,
npeacraenasinx 40 oprannsaunii (akageMuuecKpe W OTpacieBble MHCTUTYThl, YHHBEDCHTETHI,
BY3bl, pa3fy4Hble NPENNpHATUS HAPOAHOIO xoaﬂ}gma) na 20 roponos.

HacTosmee copemanue ABIAETCA YETBEPTHIM, KOTOpPOEe MPOBOAMT Hauupas ¢ 1961 r. Ko-
MHCCHASl 110 MHHepa/joriu ¥ QuanyecKuM MeTonam MeXIyBenOMCTBEeHHOIO JIMTONOrHYEeCKOro
xomurera. O6muM A/18 BCeX NMPOBENEHHBIX COBELIAHWH ARISETCH UX METOOONOrHYecKas uene—
YCTPeMIEHHOCTE, KOTOpas 3aK/IIYaeTCd B BLIABIEHHH BO3MOMHOCTel NpHMeHeHUs COBpeMeH—
HBIX NMPEeNUIUOHHBIX METONOB WCCMEeAOBAHME ¥ BKCNepUMeHTalbHEIX pafor AN peuleHus Kpyi-
HbIX I'eéHeTHYeCcKux NpobieM, Haubollee akTyanbHBIX O AAHHOO aTala pasBUTHS JIUTONOrHH,
B nacTOswuffi MOMEHT Tak¥M OOGBLEKTOM SBISIOTCH LeQUTHI,

Opranusanus ¥ NporpaMMa CeMuHapa elieppbie CTaBuNu 3afayefi obGCyKAeHWe BCETD MHO-
roobpasus npobsieM, CBA3AHHBIX C I'eo/orHell M MUHepallordefl Leo/HTOB.

" B Teuenme mocnenuux’ AeCATH JIeT BO BCeM MHpe Habmojancs pe3ko BO3POCIIMI HHTepec'
K H3Y9EHWIO NPHPONHEIX LEO/HTOB OCALOYHO-BY/IKAHOTeHHBIX PopMauuit, B KOTOPEIX LEOATHI
yacTo 06pasyIOT MOMHEIE MOHOMHMHEpAJ/LHEIE MIACTHI, DTOT HHTEpeC ONpedellsieTcd Nepclek=
THBAMH HCTONbL3OBAHHA LEO/IHTOR B KaveCTBe ANCOPOEHTOB ¥ MOJEKYNApPHEIX CHT BO MHOTHX
OTpAC/AX NPOMBIUIEHHOCTH H CelbCKoro xoasficTea, Hauumas ¢ 1976 r, Bbinu npoBeneHsb
YeThIpe MEMAYHAPOAHLIE KOHDEPEHUHH MO MOMeKYASpPHEIM CHTAM, HA KOTOPHIX OGCYMAATHCH
paanu{Hble ACTIeKTH PH3HKO-XMMMYEeCKHX CBOACTB M HMCIONL3IOBAHHS LEONHTOB, & TAKXe OT—
AeNbHbIE BONPOCHI M'E€OJIOrHH H MHWHEDAJIOrHM LeO/HTOB, SBISKIUXCH OObeKTaMH IpPOMBILIeH=
Horo ucnonsaoeanus (Anrmus, 1967r; CIIA, 1970 u 1977 rr.; Uleefinapus, 1973 r.),
B 1976 r. B CIIA cocrosiiack nepeas MexnyHaponras konpepenuns (IleonuTe-76), Ha -
KOTOpOH BONPOCAM reo/IOrMM M MHHEpalorHH ueoiuTos Obuio ynenero Gonplioe BHHMAaHUE.

B 1977 r. B CUIA 6bina opraHuaoBaHa MexpnyHapooHas acCoUHaUWs NO HM3YYEHHIO LeolH—
ros (IAZ), B craryce kKorTopodl mpeaycmarpusaercf obbenuueHue W KOODAWHAUHH PA3JIUYHBIX
HarmpapileHu#t B HCCeNOBaHHAX LeOHTOB.

B CCCP 6butu npoeenessl nse Bcecoiosnbie KoHpepeHIHH (Baky, 1974 r.; Tounucu,
1974 r.).u Copercko-Bonrapckuii cumnoauyMm (T6unucu, 1976 r.), NOCBSIEHHBE BONPO—
caM HM3YYeHWs NpPOMBIUNIEHHBIX DPECYPCOB LEONHTOB, HX DH3HKO-XHMHYECKHX CBOHCTB M BO3-
MOXHOCTeH HCNO/Ib3OBaHHA B NPOMBIIEHHOCTH H CellbCKOM XoasicTse,

TemaTuka BcecolosHOr0 ceMHHapa B 3BEHHI'OpONe NPHHIHIHANILHO OTAMYA/lack OT BCeX
npenpiaymux xonpepenunst xak B CCCP, Tak u 3a pyfemoM. B uenrpe BHuUManus Gbimu Bon=-
POCHI HCMONL3OBAHHS LEO/WTOB K&K HHAMKATOPOB OINpeAelleHHBIX Ieo/IormeeCKuX oO0CTaHOBOK
09 pellieHHs BaXXHeflHx npoGleM TeopeTudeckol reoforuu. MMeHHO 3TOT acnexT paccMoT-—
PeH BO BCTYNHMTENbHOM NMPOrPAMMHOM [OK/ade M CTATbe, OTKphiBapllell cGOpHHK, BUle-Npe—
aunenra AH CCCP akagemuka A.B.Cunnoperko.

Copnepxanne cOOpHHKA NPeAyCMATPHBAET Clelylollne IjapHble pa3felibl OpobieMsl 1eo—
nuToB. '

1. Teonoruu ¥ MUHepanoOruH LUEOJUTOB pPA3/IHYHBIX I'€OJIOrHYecKHX 0OCTAHOBOK, NpUB/e—
Kalouux Ceduac Haubonbliee BHHMaHWe eosiorop. OTo coppeffeHHble W ApeBHHE OTIIOMEHHS
ocanoyHOro 4Hexsja OKEeaHOB, BY/IKSHOMEHHO-OCAnO™Hble Cepuu obnacrefi, nepexonHbplX OT OKe-
aHOB K KOHTHUHEHTAM, W 2BreOCHHKIHHAILHLEe OO6IIACTH KOHTUHEHTOB.

2. WHAMKATOpHbIE XapaKTepPHCTHKH LEOHTOR PA3MHYHBIX ['E0JIOTHYECKUX OBCTAHOBOK H
NpoLeccoB.

3. PUBUKO-XUMHYECKHe CBOHCTBA IEORWTOR.

4. TlpobneMbl HOMEHKIIATYpbl ¥ KacCupuramHu.



5. Metonoul uccnenopanud W T.4. OcobeHHoe BHUMAHWe yAelseTcs OCBellgHWwO ocobGenHo—
CcTel I'eoJIOTHH H MHHepalorid HeOolTUHTOB paannqﬂblx reonoru4ecKkHx THIIOB.

B cOopHHK He BOLNIH OOKNAOBl, 3ACTYyWAHHBIE HA CEMHUHape, OCBAUIEHHbIE HCNOIL30BaHHIO
1eO/IMTOB B pasTU4YHBIX 06MacTAX NPOMLIIVIEHHOCTH M CelbCKOro XoasiicTea, TaK kak 4actb
5THX MAaTepHanoe yxe onybiaukoeana, a 4YacTe GyrdeT NyGIHKOBATLCY B APYIMX H3OAHUAX.
YyacTHHKY NpOBEAEHHOr0 CeMHHapa MO UeOo/HMTaM NOAYEepPKHYIH ero Gofblioe HaydyHoe U Npak—
TUYeCKOe 3HaYeHUe, MO3BOJHBIIEe B NYyBMUKyeMoM COOpHUKe NOABECTH HMTOTH pPA3HOCTOPOHHHX
HCClleqoBaHuii COBETCKHX CIeNHalucTOoB, OCYUIECTBHThL WHpPOKHH ob6MeHn Hudopmaunueir ¥ HaMe=—
THTL NEepCNeKTUBHbIe HANpabBleHHs paneeeiimux paboT, BbUo OTMEYeHO, YTQ B peayneTaTe
ACCleNOBAHHH TOCNEAHHX JIeT YCTAHOB/EHbl 3AKOHOMEPHOCTH T'eO/IOTHYECKOIO MOJIOMeHud |
MPOCTPAHCTBEHHOI'O Pa3MelleHH HeKOTOpPbIX THIOR HEeONHUTOHOCHBIX NMOpOA HA TeppPUTOPHH
CCCP. llouckopo—pa3peqoulbie paGoThl MMO3BOMH/IH BhLISBHTH MECTOPOXAEeHHS KIWHONTH/IOINHTA
n mMopnenuta. Tlpopnenana OGoibwas paGoTa nd H3YYEHUIO ancOpPOUMOHHBIX M HOHOOGMEHHBIX
CBOHCTB NPHPOAHBIX [EO0UTOB C Lelbi0 OUEHKH MEepCHeKTHB HX HCNONLA3OBAHHA B HApPOOHOM
xoasficree CCCP,

OnpeneneHHble ycleXu OOCTHTHYTE! B 06/aCTH 3KCHepUMEHTANbHOIO MOOEeMWpOBAHHS TpH—
POOHOIO HEeONUTOOOpAlOBaNUA W YCTAHOBICHUA (PUBHKO-XWMHYECKHX NapaMeTpoB STOrO npo—
necca. OOHako 3TH pe3ynbTaTel €lle Oalleko He [0CTaTOo4YHel AN paspaboTku HayyHo oBocHo-
PAHHON Teopu¥ POPMUPOBAHUS Pa3sUYHBIX THIOEB HEONUTOR ¥ WX accouvauui. Bnino ormMeyeno,
yTO OOWHpHBLI KPYr 3agad B W3YYeHUH HEONUTOB, CBA3AHHBIA C pelleHWeM paXHeHWwHx npob-
NeM COBPEMEHHON reGlIOTUH OKe4AHOB U KOHTUHEHTOR, He MoXeT GbiTh yCneuwlko peuwey Gea
cOo30aHis ONpedelleHHOr0 Opra’HH3aunHoHHOro lleHTpa HIu KOMHCCHH NO TFeosIOrHH LeolUTOB,
KOTOpAas W KoopauHupoBana Gvl HayuHO-UCClepoBaTellbCKue pabGoTel N0 TeoNoTo—MHUHepaloru—
YeCKMM HCCIeAoBaHHAM LeONHTOB pa3HbIX MeHeTHYeCKHX Tunos. BbUIH HaMmedeHsl AalsHeluue
3anayd, CTOdAlHe Nepel HAYYEeHHEeM INPHPOAHBIX LEOJUTOR.

1. B paforax mo M3y4yeHHIO UeONUTOR COBPEMEHHBIX M OpPEBHUX OT/IOXeHHH OcanodHoro
yex/ia OKeaHOB 3adada 3aKYAeTCHd B YCTAHOB/IEHWH 3aKOHOMEpPHOCTeH W NpPHYHH NpOCTpaH—
CTBEHHOI'0 M BPEMEHHOI'O PACTpPOCTpaHeHUS (WIMUNCHTA W KJIHHONTHIONHTA; feppslf U3 HUX
NMPUYPOYEH K OT/IOHEHHSM OT COBPeMEHHBIX [0 OJIHrolleHa, BTOpoH kK soleHy~Meay. Heobxo-
OMMO AaTh KPHCTANNOXUMHIECKYIO XAPAKTEPHCTHUKY THIOB HeQ/UTOB, NPHYPOYEHHBLIX K Pa3HBIM
THIIAM NOpOfd, Pa3HbIM CTpaTHrpapuyeCKHM HHTEepBallaM W pasdHbBIM CTPYKTYpPAM OKEeaHW4YecKoro
Ada. B wrore nmo/bkHa ObITE NaHa XapakTepHCTHKa UeonuTopod (auuMH 0CanoyHoro Cros oxe-—
aHoOB W Ipe/lJIoXeHA ee IeHeTHYeCKad HHTeplnpeTauus.

2. B Meso3olicko-KaiHO30HCKUX OTIoKeHusX Pycckolt nnaThopmbl M anbnuiickol ckinag—
yaTol 30HE Heo6XOOHWMO BBIABHTE Y3KHe CTparurpaduyeckue YpoBHH MaKCHMAJLHO HACBIUIEH—
HOro ueonuwroobpasopanns (KIMHONTW/IONUTOBLIE TOPH3OHTHLI), CPABHHTL HX C HASHTUYHBIME
OKeaHWYeCKHMH 06pasOBaHUAMH M BHISBUTH BO3MOXHOCTH HCNONL3OBAHHA OTHX “papHTeTHBIX”
nopoa B kapGOHATHO=KPEMHHUCTHIX PopMalLHax Mela-TlalleoreHa KOHTHHEHTOB M OKeaHOB Kak
KOppe/saTHBbLl WM HHAHKATOPbl BCIBLILIEK MArmMaTHYeCKo#d akTusBHocTH (“KamydiupoBanubiit
BY/IKaHHaM" ),

3. CnegyeT yCHIMTH BHHUMAaHWE K HM3YYeHHIO KPHCTalIOXUMHYeCKHX ocobGeHHocTell W napa-
reHe30P UeQONHUTOBLIX actouuauni B nopoaax OJHONUTOBBIX KOMILUIEKCOP KOHTHHEHTOB U OKea—
HOB. OCOGEHHO BAMHO BBIACHHTH CHeUHGHKY HIH HAEHTHYHOCTB o9TUX ocobeHnocreil B ofHomu-
TaXx OKEAHOB M KOHTHHEHTOB.

4, Heo6xonouMo Ha4YaTb paboTy HAL CO3OaHHEM T'e0loro-reHeTHYecKOoH kKnaccudukanuu
NpUpOAHBIX IEONUTOR C WHPOKHM TNpHBIeYeHHeM HOBBIX MaTepHallop [0 reojlorHH, MHHepallo—
THH, ¥ KPUCTA/IOXUMHY LEO/UTOB, CBA3aHHLIX C PA3/MYHBIMH IeoNoTHYECKUMH OGCTAHOBKAMY
B TIpONEeCCaMHu,

5. [NpennoXeHo yCHIHTH B3aUMOCBA3b B paboTax reonoro-MuHepalorHYyecKOro njiaHa C
HCCTieNOBAHUEM CTPYKTYP LEOIUTOB, ¥MX (UIUKO —XWMWSECKUX CBOMCTE M BSKCIEpPUMEHTaNbHbIMY
uccnenopanuamu, OTMedeHo, Yro HeoOxomguMmbl Gollee yriyGneHHble (H3UKO-XHMHUYECKHE H
TeOXUMWISCKUe KCCNMeAOBaHud nponeccos neonuToobpasomanus. Bawuo paspaoTath eOuHY©O
PeHeTHKO~KpHCTa/UNIOXHMHYECKYO KIacCHPHKAUHI) Leol/IHTOoB.

A.l'. Koccoéckan



OCHOBHBIE ITPOBJIEMbBI U3YYEHNA IIEOJIMTOB

YOK 549.67:553.061

A.B. CW/IOPEHKO
INPOBJIEMBI T'EOJIOTHH LEOJIMTOB

B nocnepuue roant HAGMIORASTCH pPe3KO . BO3POCWUE WHTEepeC K HIYHSHUIO Heon—
TOB, BCTpeyalollUXCH B KayeCcTBe noponoobpa3yloliuX MUHepalop W cjlararkplux dac-—
TO NOYTH MOHOMHUHEpAlLHbIE CIIOH B pA3J/IHYHBIX THIAX BY/IKAHOT€HHO—OCAAOYHBIX
M OCAafO4YHEIX NOpoaax.

[Tpuaupolt 2TOr0 MOCHYXKHMYM WHPOKHE NEePCHEeKTUBLl HCIONL3OBAHUA MPUPOAHBIX
LeOJHTOB B KauecTBe aAcOpGeHTOBR ¥ MOJeKYISpHBIX CHT B pasiHYHBIX OTPacHax
NI pOMBIITIEHHOCTH.

B 50-x roaax B NpOMBIINIEHHOCTH B OCHOBHOM HCIO/BL30OBA/NCE CHHTETHYEe-
ckve LeonuThl, Paborel, HauaTeie B ClIA B Havane 60-X romos, NpPHBEIH K OT—
kpuiTHio Gonee 300 MecTopoXaeHuil NpHPOAHBIX LEOMUTOR, He YCTYNAIHX IO
CBOMM KauyecCTBaM /y4dlIMM CHHTETHYEeCKWM [EONHUTAM M 3HauHTe/lbHO Gollee Oelle-
BEIX, YeM IIOCIeOHue.

Bonbuwux ycnexoB OOCTHINIH B nocileAnne roawl reonoru Coperckoro Corosa.
OTKpBITHl MeCTOPOXeHHus KJ/IMHONTHIIONMHTA W MopaeHuTa B I'pyaud, ApmeHuH, Aaep~
Galipxane, Monnaeun, KpeiMmy, TypkMenun, Ha Caxanune u Kamuarke. -

OTKpBITHE WHPOKOT'O PACHPOCTPAHEHHS LEONHUTOB B CTPATHOUUHPOBAHHBLIX OTIIO—
XeHUSX OKasalloCh BO3MOXHEIM 6rlaronapss MacCOBOMY BHEAPEHHWIO B NMPAKTHKY Teo-
JIOrH4eCKUX MCClleflopaHHll COBPEMEHHBEIX MeTOAOB PeHTI'eHQCTPYKTYPHOI'O aHalusa
¥ CKaHupywouejl sNeKTPOHHO# MuKpocKomuu. [llacToBrie LeoNUTOBEIE NMOPOALI B IOJE
H OpU MHKPOCKONHMYECKOM H3YYEHHH IIOYTH HE OTJIMYUMBI OT TYPPUTOBLIX NMENHUTOB,
onok, Tpenenop. OcamouyHble HeONUTH OOHaApYXeHBI cefiyac B OT/IOKEHHAX Pasiuid-~
HOI'O BO3pacTa = OT IO3[AHEero najaeo3dod 00 COBpeMeHHBIX — Gosnee yem B 40
cCTpaHax.

[lng Toro, 4To6bl OUEHHTH pPOlb, KOTOPYKD HIPAlOT LEONUTH B COBpPeMeHHOH
NPOMEIIUJIEHHOCTH, AOCTATOYHO CKasaTh, 4To OKoMo 300 Thic. T NPHPOAHBIX Ileo-
NUTOBBIX Topoad, GMU3KHX K MOHOMHMHEpANbHBEIM, eXerofiHo noGeiraercd ® CIIIA,
fnouun, Hranuu, Orocnaeuu, Bollrapuu M HEKOTOPLIX APYrHX CTpaHax.

O6nacTi NpHMeHeHMs NPHPOOHBIX IEOJHUTOB OYEHb WHPOKH. [IpH 9TOM BO3MOXKHO
KaK HMX HeloCpeACTBEeHHOE HCIONL30BAHHe, TAK W IIO/NydeHHe HAa WX OCHOBe CHHTE-
THYECKUX LEOIMTOB C BLICOKMMH KaUYeCTBAMH MOJeKYNAPHEIX cuT. lleonuTel ucnons-
3yTCY B Ka4eCTBe KaTallH3aTOPOBR H MONEKYISpHBIX GHT B HedrenepepabaThipaio—
el NPOMBEINEHHOCTH, NMPUMEHHIOTCH ANA NOMYYeHHS NOpPLelaHUTOBOTO LEMEeHTa,
chnyxaT ONd OCYWKH rasobB M XUAKOCTeH W HAXOAAT NpHMeHeHHe B LeJIOM paAne
OpYr#AX oTpacieif NpOMBIIIEHHOCTH, TpelOyouuX NpHMeHEeHHS BBICOKOKAYeCTBEHHBIX
ancopbenTor. HckmoduTellbHO a(GeKTHBHEIM SBISETCH HCIONBL3ORAHHE LEO/IUTOB B
CenbCKOM X0asHCTBe, I'le OHH CIOCOGCTBYIOT NMOBHIMIEHHUIO YpPOXaHHOCTH ¥ OCoGeH—-
HO NMPOAYKTHBHOCTH XHBOTHOBOACTBA H NTHIEBOACTBA.

YpeapeMallHO WHPOKOE PACNpOCTpaHeHHe UEONHTOR B Typax CTpaTHPUUHPOBaAH-
HBIX BY/IKAHOIeHHO-OCANOYHBIX OTNOXeHuH, oOHapyXeHHBIX ceiiuac BO MHOI'HX CTpa-
Hax, LeHHble NPHPOAHbBIE KayeCTBa STHX NOpOA, NMO3BOJAIOIIME HX HCIO/IL30BATEH B
caMbiX pasHoo6GpasHBIX OTPAC/EX NPOMBILUIEHHOCTH, MOPYT, mo-BHAMMOMY, CHYXHTb
3a/I0I'0M TOMY, YTO LEOJHTOBBIe NMOpOAL! caeflaloTcd ceipbeM 6Gyaymero. Ocobas
He0o6XoNUMOCTE HCHOJIb30BAHHSA IEOIHTOBR Kak ancopbeHTOR HEeCOMHEHHO MOSBHTCH
B CBYI3M C COBpPEeMEHHBIMH Ipoblemamu oXxpaHbl OT 3ar'pad3HeHus OKpyXaloueil cpe-
ael. B BEIGpOCAX MHOTHX TPOMBIINIEHHBIX NpeANPHATH) TPUCYTCTBYIOT CEepPHUCTEHIH
H ApyrHe KHCIble rasbl, KOTOpble NMPEeKpACHO Y/IaB/IHBAIOTCH KIMHOITHIOIHTOM.



EcTe pce OCHOPaHWA CYWTATH, 4YTO C HCHOABL3OBanKeM HeONWTOR BHIGPOC B ATMO—
chepy TOKCHYHBIX T'@30B PE3KO COKPATHTCH B caMoM Onuxaimem Gyaymem. Ouenb
BAXHYIO poOJib MIpaloT LeONHTHl OJ18 OMHCTKH IUThbeBbiX H CBPOCOBLIX NPOMBIUJIEH=
HBIX BOA OT psna TOKCHYHBIX BeLleCTB: PTYTH, Kaamus, CBHHUA, PaAHOSKTHBHEIX
aneMenToB, TakuM o6pasoM, LEOJUTH! OOJ/DKHEI OKA34ThCH HANEMHBIMH [TOMOLIHH=—
KaMy B pelleHuHd onHofi W3 Haubollee BaXHbIX IpobieM, CTOMWMX CEroaHd Nepen
HeloBedeCcTBOM, — OXpaHBl OKpyXalollell Cpemsl,

EcrecTrenno, 9TO [IOHCKH H pa3BelKa HOBOTO [EHHOT'O NPOMBIWVIEHHOIO CHIPLH =
LEeONUTOB He MOXeT B OallpHellleM YycHellHO pasBupaTbCcd 6e3 paspaboTKHM HAy4Y—
HEIX OCHOB BLIGBIEGHUS SAKOHOMepHOCTeH HX reollorMYeCKOro paCHpoCTpaHeHHH.
OnHaKo 5TO TOMBKO OAHA CTOPOHA BO3MOXHOCTH DA3BUTHH TEONOTHH H MUHepallo=
rHE HeonuTop. [lpyras - 3TO BOSMOMKHOCTL HCHONLIOBABHY MNAHHOK IpPYHOBE MEHEe=—
panoe Afns pelieHMs WKPOKOTO Xpyra npobieM cOBpeMeHHON TeOpPETMYECKOH NUTO=
JIOr'AH ¥ T'©0JIOTHH.

B HemaBHeM MNpOWJIOM OCHOBHBEIME OObexTaMH OCagouHOM reolIOTHH SBISIIHCH
COGCTBEHHO OCAQOYHEIE OTJIOMEHHS TIJIaBHBEIM 06pazoM nnaThopMeHHEIX H MHOIeO=-
CHHKMHMHANLHBEIX 0Bnacteli. Hopble mpoblieMel HayUeHHs OKeaHoB, obnacrei, nepe-
XOMHBIX OT OKEAHOB K KOHTHHEHTAaM, IpoGileMbl CONpSXeHHd H, BO3IMOKHO, B3aUM~
HBEIX IIEPeXOd0B KOHTHHEHTAJIbHOH W OKeaHHYECKOH Kopel pe3ko HMHTeHCHGHIHpOBAH
BO BCEM MHpe HHTepeC K BYJIKAHOI'eHHBIM NpolleccaM ¥ BO3AEHCTBHIO SHAOT'eHHBIX
dakTopoe Ha npolecch HOpPMHpOBaHHA OCafo4HO! 060MOUKH 3eMiIu KaK HA KOHTH—
HEHTax, TAK U B OKeaHax.

[leonutkl — O6bIYHBIE KOMIIOHEHTH B ME3030HCKO-KafHO3OUCKUX BYNKAHOTEHHO=
OCaOYHBIX KOMIINEKCaX pPasiuYHOTO COCTaBa ¥ nNpoucxoXpenud. OHM OYEHL WHPOKO
pacrpoCTpalelbl B COBPEMEHHBIX OKCAHWYECKUX OCafkax, B TDeTHYHBIX ¥ MENOBBIX
noponax, NOJYYEHHBIX B KepHaxX CKBaXuH rnybokoeoaHoro 6ypenud, rge OHH IpH=—
CYTCTBYIOT ByKBalbHO BO BCEX THIIAX OCalKOB: B KpaCHBIX INIyOOKOBOAHBIX IIHHAX,
Keneao-MapraileBrlX KOHKpelUuaX, KapBGoHATHEBIX M KpPeMHHCTHIX OTioXenusx. K
STOMY Xe BO3PACTHOMY HWHTeppally NpHYpPOYeHH MHOrOYHC/IeHHbIe MeCTOpPOMAeHUd
HeONUTOB B GOpMALHAX alenulickux obnacreil., MaccoBrIM pACIpOCTpaHEHHeM IoJIb=—
3yI0TCH LEOIHTH B OCAAOYHBIX KPeMHHCTO-IVIaYKOHHWTO-MeNOoBEIX ¢opMmanugx Pyc-
ckolf nnaTdopmel, [lapmwkckoro Gaccetika, Anrauu, CepepHolt AMepHkH B Ap, OGsN-
Hbl HEeQ/IUTEl B 06aCT4X .COBPEMEHHOr0 BY/IKAHU3MA H THAPOTepPMANLHON NedTellb=—
HOCTH.

TaxuM o0pasoM, UeONUTHl, EOTOPHIE paHblle NPEeACTABAANMCH NOBOALHO pefKu—
MH MHHepaliamMu, SKCIOHWPYIOMUMECH riabibiM ofpasoM B MyselHbiX KOMIEKUMSX,
OKA&3BIBAIOTCH Cefiyac noponoobpasywiiiMu KOMIOHEHTAMM, IHPOKO pa3BHTHIMH B
pasnUYHEIX Teonoruyeckux obpasopanuax. ClleayeT saMeTHTb, YTO XOTH IEO/HTHI
YacTO BCTPeYalTCsd, KaK yXe roBOpHIOCH, B Me3o3oe~kallHo30e, OHH AOCTATOYHO
WHPOKO pACHpoCTpaHeHsl H B Gonee ApeBHUX NOpodax, HAIpuUMep B TpHace M nep—
mu [Ipuypanbs (asaneuuM), B kapboHe u nesoHe Anrae~Casafckoff obnacru
(apaneuuM ¥ noMoHTHT ). Tak KAK HEONUTH B ME3030iCKO-KARHO30HCKUX OTNOMe-
HHfIX OKa3a/loCh BO3MOXHBIM BLIABHTH TOJIbKO IIOC/Ie MaCCOBOI'O NPHMeHeHHS COB-—
peMeHHEIX (UaHYeCKHX MeTONOB, B YACTHOCTH DPEHTI'eHOCTPYKTYPHOIO aHaIU3a H
2NeKTPOHHOK CKaHupyloueld MHKPOCKOMHH, TO MOXHO AYMATH, YTO H BO MHOTHX
TOHKOKPHCTANNNYSCKUK, TPYOAHO AOCTYNHLIX ANS ONTHYeCKO! [UATHOCTHKH Ianeo=
sofickux moposax (pasnMyYEbIX KPeMHMCTHIX ChaHlaX, MepreisX ¥ Ap.) HeoNuTH
eme OYyOyT OTKDPHITHL '

XodeTcs OTMETHTL LIHPOKOE PacCIpoCTPaHEHHE HEOMHTOB B OCHOBHBIX MarMaTH-
YeCKHX Mopoaax OpHO/HTOBEIX KOMINIEKCOB OKEaHOB H KOHTHHEHTOB, KOTOpbIe Haxo-
asiTca cefyac B LeHTpe BHEMAHUS I'e0JIONOB, NeTPONOrOB H I'eOXHMHKOB, lleon#Tsl,
KakX U3BECTHO, WHPOKO pPA3BHTH B Ka4deCTBe NPOAYKTOB BTOpPHYHBIX npeofpasoba—
HUH WM NoanHelt MarMaTuieckoit nesTenbhocTH B GasanwTax, ratbpougax H Apy-
X OCHOBHBIX (0COGEHHO WENOYHBIX) M Y/ILTPAOCHOBHBIX NOPOAax OGHOMHTOBBIX
KoMIfieKkcoB., JIoOONBITHO, YTO H3Y4YeHHe MHHEDANOTHH UeolUTOB OellaeT ceddac
kak Op! cpoeolpasnntlt “kpyr”. lleonuTe! ObIMM OTKPHITH ¥ TPUBICKNM BHUMAHHE
YuYeHBIX TIpeXAe BCero B MATrMATHYECKWX Nopofax; WM Obinu NOCRAMEHH fyHaamen—
TanbHble Tpyael A.E. depcmana, I.B.Ipaxapus u ap. lipumepno B konue 50=x ro-
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NOB HAYaOCH WHPOKOE M3yYeHHEe IEO/IHTOB B BYIKAHOT'€HHO-OCANOYHBIX CTpATHOHUIH-
pOBaHHBIX GOpMaUWsX; STH HCC/IEAOBAHHMS HAXOAATCH M cefiYyac B LIeHTPE BHUMAHHUHA
yueHbix Kak B CCCP, Tak W BO MHOI'HX 3apy0eXHbIX CTpaHax, 4TO AUKTYeTCH Ipei=—
Ae Bcero NOTpeGHOCTAMU NPOMEIINIEHHOCTH H CeNbCKOIo XoagiicTea, rde chepa
MCIONB3OBAHUS TPHPOAHBIX IIEOJUTOB HENMPEPHIBHO pACLIMPAETCH.

[Mpo61eMa HeONHTOB NOpOA OGHONMUTOBLIX KOMIIJIEKCOB Cejdac CHOBA BhI3LIBAET
HCKIIOUUTENLHLI HHTepec, BecbMa BepodATHO, YTO LEO/HTHI NOCAYXAT KIIOYOM K
pacummppopke BaXHefiwel nmpo6neMbl cOBpeMeHHON T'eOJIONHH — HCTOpPUM NpeobGpaso-
BAHUA OKeaHW4YeCKOH KOprl B KOHTHWHEHTAINbHYIO = W fAallee K HCTOpHH ¢opMHpOoBa=
HUH MOWHOH apeBHel Meramoppuyeckolt 06GONOYKH MaTepHKA.

1llupokoe pacnpocTpaHeHHe PA3HOOOpPAS3HBIX LEOIHTOB B OCHOBHBIX MarMaTuye—
CKHX NOpPOA&ax KOHTHHEHTOB, K&K ¥Xe TIoBOpHIIOCH, M3BECTHO [AaBHO; 0C060e MecTo
30ech NpHHANNEXKHUT aHANBLUHMOBHIM rab6po MM TelleHHTaM, IeHe3HC KOTOpHIX,
KCTaTH, 10 CHX nop He pacumuppopan. Mccnepnopanus NMOCHenHHX JleT Marmarudye—
CKHUX TTOPOA OKeaHW4YeCKoro cybcTparta, INOMyYeHHBIE B pe3ynbTaTe INyGoKOBOOAHOIO
GypeHus OKeaHOB M OparupoBaHud B MHpPOBOM OKeaHe, IOKasalu WHPOKOe pa3py=
THE B HUX Ueo/uTOBOH MuHepanusauwM. [logpuBlIMEeCs B NOCNEOHHE IOALl MaTepHa=
NBl IO MOABOAHOMY HWSMEHEHWIO OCHOBHBLIX NIOPOA OKeaHWYEeCKOH KOphl NOKasHIBaloT,
YTO NPOHCXOOHT HX CYlUleCTBEHHAS MHHepajloruieckas M reoxumudeckas nepecTpoii-
Ka, BEI3BIBAlONIAS TOSB/eHWEe HAYallbHLIX [PU3HAKOB CHaNu4YecKo#ft Kopel. [eoxumu—
YeCKH PTOT Npollecc BhipaXaeTcsd Haubolee SPKO M HEOXMOAHHO B HAKOIVIEHWM
kanus (anemenTa, BCTpeHAOUIErocs B OYeHb HE3HAYHTENBHOM KOIWYECTBe B lep-
BUYHOM COCTaBE TOJEUTOBHIX 6asailbTob). MuHepaloruYecku TH NpeoGpasopanus
6asaleTOHACB BHEIPAXKAIOTCH B NOSBIAeHHH HOBOOOpa3sOBAHHBIX acconuamuli MUHepa=—
7loB, NPHCYTCTBUE KOTODLIX OTpaMaeT spleHHd “3MOpHOHA/LHON rpaHUTHIALUH”
MartepHalla OxeaHHYeCKOR Kopbl. 3T0 CMEKTHTHI BaApbLHDYIOIlel Xele3HCTOCTH, 00—
3aTeNbHON YepToit KOTOpHIX ABIsSeTcs nmosbnuennoe conepkanue KoO (no 3,5-4%),
uorga cenaponuts (K9O no 5%), ueonursl K-Na-Ca cocrapa, saMelnanomue Kajlb—
HUueBble INIArHOKIAaabl, H, HaKOHell, cleuupHyYecKHe KallHeBble MOJEBLIE WIATH THIA
HUBKOTEeMIIepaTypPHOI'O CAHHAMHA, TakXe aaMellaplide MIATUHOKIA3H, COoepXalue
mo 13-15% Kg0.06asarenbHeiM 4ileHOM 3TOH ACCOUMAUHH ABIAETCH TaKXe HOBO-
o6pasoBaHHEIl KBapll WM KpucTobanuT, PO3HUKAIOMHA 38 CYeT H3OLITOYHOIO KpeM-
HeaeMa, He H3pPacXOONOBaHHOIO Ha GopMHpoOBaHHWE allloMOCHIHKaToB. OCOGeHHO HH~
TepecHO TO 06CTOMTENBCTBO, YTO T4 ACCONMAUMHA NMUTOPUILHBIX MHHEDANOB NOSB=
ngeTcs He TONBKO B H3MEHEeHHBIX NoA neHCTBHEM OKeaHWYeckKoH BOObI MarmaTuHie=—
CKHUX NMOpOOAaxX, HO M B NellarMYeCKHX KpacHBIX TVIHHaX, IPOHCXOXOEeHMe KOTODBIX
TECHO CB38HO C ralbMUPOIUTHYECKHM pasioXeHHeM ToleHTobhlx Gazaneror. [lo-
MOJHUTENbHLEIM HCTOYHMKOM KpeMHe3emMa B 3TOM Clydae SBAAIOTCH M KpeMHHCTEHIE
OpraHuaMBl — paduolapHH M AHATOMEH.

TakuM 06pasoM, HA OTPOMHBIX IJIOMAAAX OKEeaHHWYECKOTo aHa (GopMupyeTcHs ac=
couuauus MHHEpAalloB, Mo CYWEeCTBY “nepepoasmas” MHHepa/sl OCHOBHEIX MOpO
OKEeaHWYeCKO# KOpbl B KOMIJIEKC MWHepaloB, CHyXallux NpOBO3BeCTHHKamu Oyny-
mero NosB/leHHs NMOPO[ CHAUYECKOro COCTaBa KOHTHHEHTANbHQH# KOpkl. B 30HLI
CcyBOYKIME TIOCTYNAeT MaTepHal, KOTOphI IpPH NOBHILEHWM TeMIEepaTYphl CrIocobeH
naBaTh acCOoNMANWM MHHepAllOB NOPOA NAaUWT-aHAEe3HTOBOI'O pAaa, GoraTeix Kpem-
He3aeMoM H menodamu. ClefoBaTelbHO, LUEO/NHTaM B Npoliecce KOHTHHEHTallH3alHu
TOpOA OKeaHW4eCKOTo CybCcTpaTa NPHHAAMGKHT BaXHad pPOMb Kak IpedlieCTBeHHH—
KaM 6yaymux nopoaoobpaayomuXx MHUHEpaloB KHC/BIX ¥ CPeOHUX KPUCTAITHYEeCKHX
nopoa = K-Na-Ca nonepbix mmaTos.

Hayyenue nuHaMHK¥ NpoHeCcCOB (GOPMHPOBAHMS KOHTHHEHTANLHOH KOphl HA reo-—
NOTHYECKOM H 3BO/IIOUMO HHO-KPHCTA/NIOXMMHUYECKOM YPOBHE ¢ NpHMeHeHWeM CoBpe—
MeHHBIX (UaNYeCKUX METOMOB, BK/OYAA HBOTOMHBIM AHANH3, NOIDKHO NMOAHATL COB-
PeMeEHYI0 MHHEpallorHIC Ha HORYIO CTyNeHb, Ha KOTOpO# OHa NO/IKHA BHOBb 3a-
HATH TPHHANMIeXAallee ey Mo mpaBy MecTO ONHOH M3 dyHAAMeHTAa/lbHeHUIHX HAyK
reonorud. [lo cymecrey, HMeHHO Ty 3anady crapunu B.W. Bepnanckuit u A.E. Pep-
CMaH, KOTOpble CHUTANM 3afadell MuHepallorui H3ydYeHHe B IpOCTpPAHCTBE U Bpe—
MeHH WCTOpWHM 3eMiu Kak MCTOPHM MHHepa/loB — COedMHEeHHs aTOMOB H MOJIeKyll.
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AT.KOCCOBCKAS4, BJI. IIYTOB, M.4. KAIl

FEHETUYECKHE THIIbI IIEOJUTOB KJIMHONTWIOJIHAT-
TEWJIAHAUTOBOH TI'PYIIIIbI KOHTUHEHTOB U OKEAHOB

PacnpocTpaHeHHe H ‘KlaCCHOHKALHMOHHbIE NpPH3HaKW. L[e0MUTHl KIAHHONTHIOIHT=
refinaHOUTOBOH T'pPYNNb! OYeHbL IHPOKO PACIpPOCTpaHeHb! B Me3030HCKO=-KailHO30MH=
CKUX OCAMOOYHEIX ¥ BY/IKAHOI'©@HHO=OCANOYHEIX KOMIIEKCAX KOHTHHEHTOB M OKEAaHOR.
OHE CHaraioT Yacro MOHOMHHEepaNbHbie MOWHLIE NAACTHl B H3MEeHeHHBIX 'ry\bax "
TYMHT&X KHCIOT'O0 coCTapa B TPEeTHYHBIX H MEJIOBBIX ByﬂK&HOPei'IHO‘OC&.D,O‘{Hblx
CepusiX MHOTHX I'eOCHHK/IMHAJbHBIX O6nacTell Mupa, WHPOKO H3BECTHH B OTIIOXe=
HUSX TPETHYHBIX U COBPEMEHHEIX CONOBEIX 03€p, pacnpOCTpaHeHH B Paaiu4HEBIX
‘nopopax naTpopMeHHBIX KpeMHHCTO-MenoBRIX (opManuil naneoresa H Mefla, a B
nocliegHue roasl NNOBCEMECTHO OSHBDY}'KGHBI B TOM Xe BO3pacTHOM HHTeppale, 4TO
Ha nnatdopMax B OCAOOYHOM dYexse OKeaHOB [0 MaTepHalaM IIyGOKOBOAHOTO Gy-
pesns DSDP. KnuHONTHAOMHT HacTO pacCMaTpHBAeTCH KaK OAMH M3 Y/IEHOB I'pyn-
npl r‘eﬁn&l{nm‘a‘ OOHaKo ceﬁqac, BepPOATHO, IpaBH/IbHee TI'OBOPHTHE O KIIHHOMNTHIIO-
MUT-TrelifIaHAMTOBOK rpynne, TaK ‘KaK nepebilf pacnpocTpaHeH HeCpaBHEHHO UHpe,
yeM BTOpO#, 0COOEHHO B OCAMOYHBIX H BY/IKAHOT@HHO-OCAOOYHBIX OT/IOXEHHAX, He
3aTPOHYTHIX THAPOTEepMaNbHBIME NpeobpasoBanuaMi.

CrpykxTypHad 61u30CTL relfaHAuTa M KIHHONTH/IONWTA SBRASETCA NPHIHHON Toro,
YTO B OCHOBY KIAacCHOMKAUMOHHOIO pasafelleHHs 3THX ABYX pa3HOBHAHOCTeH 6bin
noNioXeH MX XHMHYeCKH#i COCTaB, B HACTHOCTH orHowenne Si09/AloOg n CaO/
/(NagO + K9O) [Mumpton, 1960; Mason, Sand, 1960], a Heckonmbko moagnee -
repMmocroiikocte [Poles, 1972; Filizova et al., 1972; Alietti, 1972]. Xors Bon-
POCHl KflacCHPUKAIHMH LEOJHTOBR KIHHONTHIOIHT=TeH/IaHAHTOBO! IpynIkl, B TOM YHC=-
Jle YYMTBIBAIOIIME MX I'eHeTHMEeCKYKo NPHHAMIEXHOCTh K ONpeAe/ieHHBIM I'e0/IorHYe-—
cKuM 06CTQHOBKAM, 3ATPArUBANNUCE MHOTYMH HCCIEeOBATENAMM, eIuHON xnacGugu=
xauuu noxa xet [lllymenko, 1972; Koccosckas, 1975; lllymenko u agp., 1978;
MypaebeB, 1978; u np.]. BOIBLIMHCTBO ABTOPOB 3a OCHOBY pasieleHHs K/HHO=
nTHAONKTA ¥ refilanaiTa NPAHEMAKT COBUKYNHOCTHL NPH3HAKOB, 0GOCIIEHHEIX
[k, Boncom [Boles, 1972]. K KAHHONTHIONHTY OTHOCSTCH PA3HOBMAHOCTH, X&=
paKkTepuayoumecs oTHowenuamu Si/Al > 4, CaO/(N9.20 5 K20) <1 u BHICOKO#]
TepPMOCTORKOCTRI0 = OTCYTCTBHEM H3MEHeHHS B CTPYKTYpe NpH AJIMTENILHOM HArpe-—
BaHHE Ipu Temmeparype 450-500°C, MeHee YeTKHMM NpHSHAKOM SBISETCH IOKaw=
3aTellb NpelloMIeHHs, KOTOpRI, 10 AaHHBIM GONIBWHMHCTBA Hoc/iefoBaTellelf, y KilH=
HONTHIOMMTOB >1,487. MeXAy KNUHONTHIOIUTAMH H reHllaHgUTaMH CymecTBYeT
pan nepexonHbix pasHocTeit - Ca ¥ (M1M) HUSKOKPEMHHCTEIE KITMHONTHIOIHTEI,
K-Na u (unm) BLICOKOKpEeMHHCTple TelIaHAHTBI, OTAMYAlUMeCH pas/IHYHLIMH 3Ha=
YeHHAMH NOHIMKEHHOH TEepPMOCTONKOCTH. YAOOHOH xapakTepHCTHKOH a8 NpoMeXy—
TOYHBIX PASHOBUOAHOCTEH TrpyNNbl KIHHONTHIOMHT-re#flaHANTOBRHIX UEO/NUTOB MOXeT
CIYXHUTb, NO=BHOHMOMY, CyMMapHefl NokasaTellb KPeMHUCTOCTH H K&THOHHOI'O CO=
craea - » npeanoxenust B.H. MypapsepeiM [1979]. Haomop-

A1203/ Cal
¢uam tuna K, Na +Si ® Ca+Al BricTynaer B aTolf rpynme LEONMTOB HOCTATOY~
HO 4YeTKo, YTo OTMmedaim eme B, Maaou u JI.Caun [Mason, Sand, 1960].

Tipu panexefiiell paspaboTke KNaCCHOHKALUMOHHBIX pA3felleHHii KAMHONTHIOIHT~
refilaHQUTOBO! T'PYNNbl BaXHO OOpATHTE BHHMAHHE HA '€HETHYECKYI0 CTOpPOHY, KO-
TOPOR A0 CHX NMOP BHHMA&HHS YAENANOCh HEAOCTATOYHO, B YacTHOCTH, YHHKANbLHLIE
Npot 2KyTOYHbIe PASHOBHAHOCTH MeXAy re#laHAMTOM M KIMHONTHIONUTOM, ONHCAH-
Hy: . %, Boncom B Hoeo#t 3enaHgud, He HMEIOT IeoNOrd4ecKof XapaKTEepHCTHKH H
m-oesaku (puc. 1). B To Xe Bpems HauGoJjlee crnoxHas 3afada 3akI0Y8eTCHd B
KIACCHOUKANMOHHON THIH3ALMH HMEHHO IPOMEXYTOYHBIX U/IeHOB IpYINbl, TaKk Kak
OTMYAY COBCTBEHHO KIMHONTHIOANTOB ¥ rel/IaHANTOB NOCTATOYHO gcHH (Tabn. 1-6,

8



50z / Hhﬂ,
7g

2%

. @j &)s

7 A () (I [T O ()
= . & #F L E L ET X

Puc, 1. XapakTepucTuKa XUMHUYECKOTQ COCTABA PA3HEIX MEeHETAYECKUX TUMOBR KIAH—
HONTHJIONMHTOB

KnMHONTHAOAHTH H3 MeNOBHIX H 9OLEHOBBX OTIOKEHHE  OKeaHOB: [ -
ArnantTngeckoro, ofp. 2-8A-9-1-33-35, 2- Huamiickoro, obp. 27-259-9~
2.90-92, 3 = Tuxoro, 06p. 20~198A=4-3=110-112; 4~ cpemuii cocraB 12 obpas-
OoB KIWHONTHIONATOB conobbix odep ClUA; 5 - cpenuuft coctas 12 .06pasuoB KITHHOM=
TunonuToB u3 Tyhon fnomwn; 6 — cpeanuit cocrap 4 06pas’lOB K/IHHONTHIOJIXTOB
na Typo wmectopoxntesu#t CCCP; 7 - cpenmm#t cocras 17 ofpasuoB  KAWHO-
ATHAOAATOB H3 KPEeMHHCTO-Menopo#t ¢opManuu Pycckoit nnar¢opmer; - § - cpel-
Auft cocrap 6 ob6pasuop refinaponT-KnuHOonTHAonurop Hopo#t 3enannuu; 9 ~-cpel-
Huli cocrap 5 oBpasuop refiaHOMTOB THOPOTepMAanbHOIO TMeHe3HCca T'eOTepMaillbHbIX
nonekt Keamuarku u Vcnamaww; /0 - refnannurer (2 ofpasna) Ha YrI€HOCHBIX OT=-
noxenu#t fxkyruu @ MuHyCHHCKO# KOT/MOBHMHBEI. [lMaMeTp KpyxKa COOTBETCTBYET
CyMMe KaTHOHOB

cM. puc. 1). He MeHee BaXHO BHIICHNTH B3AHMOCBS3W MeXAY COCTABOM, OCO-
GeHHOCTAMH K/IHHONTH/IONHT~Tel/IaHIHTOBLIX MHHepalop H O6CTaHOBKAMH HX obpaso-
BAHUS, VHBIMU CHOBAME, CNEAyeT BHIGBUTE HHAMKATOPHHE XAPAKTEpPWCTHKM M BO3—
MOMHOCTH [EOJIHTOB paccMaTpHBaeMo# rpynnsl, [logdepkHeM, 4YTO O/ HEKOTOPBIX
reHeTHYeCKHUX THIIOB MOKA MOXHO I'OBOPHTL HMeHHO 06 o6lieM xapakTepe reo/ori-
YeCKHX 0DCTaHOBOK, & He 00 ycnopusx ofpa3opBaHmd, TAK KAK I'eHe3HUC KIHHONTHIO-
NUTOB NAaNleOoreH-MEIOBLIX MIATHOPMEHHEIX (opMauuii ¥ CUHXPOHHLIX 06GpasoBaHuit
OKeaHOB N0 CHX MOp AMCKYCCHOHEH H B 9TOH npo6neMe COXpaHSeTCs eule MHOTO
HepelleHHEIX BONPOCOB.

VHOuKaTOPHEIE BO3MOKHOCTH HEONWTOB pacCMaTpPHBASMON TPYNNLI NPOSBISIOTCA
OYeHb YeTKO fAaXe NpH H3Y4YEeHHH TO/BLKO BapHauuii UX XHMHYeCKOro COCTapa, Ipo—
BeleHHOM HAa I'eHeTH4YeCKOM YpoBHEe. TEK, Ansg pa3HbIX eéHeTHYeCKHX THIIOB KJIWHO=
OTHIONMUTOR Oblfla YCTAHOB/IEHA CHeludHMka HX XHMHYeckoro cocrasa (oM. rabn. 1-
6). Beuo mokasamo, aTo B KoopanHarax SiOg/Al9Oy - kaTHOHHBI cocTas ¢urypa-
-THBHBIE TOYKH AHAMM30B KIHHONTHIOMHT-IeANaHAWTOB, NpHHANNEKAWUX K pPASHBIM
reoslorMYecKuM OGCTAaHOBKAM, 3AHHMAIOT ONpedeleHHble YeTkue nons [Koccoeckas,
1975].

3T 0CcoBeHHOCTM COCTaBa OTPAKATCE W B CpenfeM XHUMUYMECKOM COCTa=—
Be K/MHONTH/IONHTOB H refilAHANTOB PaSHBIX reHeTHieckux Tnos (cm. puc. 1),
MaxkcEManeHas HACBINEHHOCTHE KATHOHaMH (IokasaHa Ha pHC. 1 OMAMETPOM KpyX=—
K&) cpoficTerenna nHaubolee YUCTBIM NpeaAcTapuTelIaM KJIWHONTUHAOIUTOB COOOBLIX
03ep, XapakTepHayKwHxcs HauGolee BLICOKUM orhowenweM SiO g/ Al9Oq (mo 10).
OcHoBHEIMH KaTHOHAMH B HuX asisioTcd Na u K npu menymed#t ponm Na; conepka—
Hue Ca oveHb HHakoe (cMm. Tabn, 3). "AnrTunopamu” KMHHONTHIOMUTOB IMENOYHBIX
O3ep ABNAIOTCH TefilaHNuThl THAPOTEPMANLHOTO WM OCANOYHOrO reHe3uca W3 yrie-
HOCHBEIX oTjioXeHH# (cM. Tabn, 5). [Ind HHEX TUNWYHB CAMBIE HUSKHEe 3HAYEHUS
SiOz/A1203 (5,5-7,5) u BHICOKAS HACHLINEHHOCTHL KATHOHAMM, CPENH KOTO—
peiX, onxako, abcomorso nommsmpyer Ca; comepxasus Na Husku, K mouru orcyr-
crayer.



Tabnuoa 1

KIuHONTUNONUTE KpeMHUCTO-MeNnoekiXx dopMmauui (Pycckas naardopma, 3aypanse,

OxwucnL! 1 2 3 & 5 6 7 8
Si0g 66,14 59,58 69,25 64,62 61,70 66,50 62,46 64,18
AlgOq 12,28 14,64 10,65 12,32 15,37 9,69 11,68 13,55
Fey0O4 0,70 3,32 1,40 0,76 3,03 3,68 He ofn. 0,81
FeO 0,72 He o6u.  He o6h, He o6, He o6n. He o6H. To Xe He o6H.
Ca0 2,61 2,61 1,22 3,02 3,06 1,33 2,30 3,38
MgO 1,18 1,31 He o6nu. 0,36 1,45 0,38 He o6H. 0,06
NagO 0,48 0,66 3,30 2,25 0,44 0,46 0,21 1,27
K20 1,48 1,68 ‘ 3,19 0,50 2,81 4,26 4,55 1,19
H,0* 8,54 5,75 10,15 12,90 He onp, 13,41 13,01 16,17
HZO' 5,35 9,85 2,26 He onp. To xe He onp. He omp. He onp.
CymmMma 99,48 99,40 101,82 96,73 87,86 29,71 99,36 99,61

lprmMeuarne. Hcnonssopannas nuteparypa: 1 = ILIO. Byrysopa [1964]; 2 - H.B.Penrapren [1945];
3 - B.C.Bacunwes ¥ ap. [19561; 4 *= I.M. Bywnnckut [1950]; 5 = C.M.llymenko [1972]; 6,7 -
3.WU.Curunrosa [1968]; 8 -=G. Brown etal. [1968]; 1m=9M = B.H. Mypapwer [1979].

TunuuHaa NpoMeXxyTodHas IpyNna MeXOy K/IHHONTHW/IOINTAMH U TrelilaHguTaMH
onucana [1x.BoncoMm B Hoeoit 3enanauu (cm. Tabn. 4 ). Knusontumonur-repjnan-
OUTOBBIE MHHepallbl SMHUI'eHeTHYeCKH HaMeHeHHbIX Typos CCCP ¥ HnoHmH, Kak u
K/IMHONTHJ/IONUTE! KPEeMHHCTO-MEJIOBEIX IJIATQOPMEeHHEIX (GopManui, 3aHuMalT Ipo—
MEeXyTOYHOEe IOJIOXKEeHHe MeXAY COOGCTBeHHO KIWHONTHIONMTAMH M KIIMHONTHIIONHT—
reftnanguramu Hoeo#t 3enangun xax no orsowenmo SiOg /Alg Og(xone6morcs or
9 po 7,5), TaKk ¥ IO KATHOHHOMY COCTABY; OHH OT/IHYAKOTCSH MEHBUIMM CyMMap—
HEIM cOfepXaHHeM KATHOHOB M NePeMEeHHBIM NpHCYyTCcTBueM B-cocTaee Ca, Na u K;
B Typax penymas poik o6buHO NpuHaanexuT Na u Ca, B miaTGOPMEHHBIX LEOli=
Tax — Ca u K (oM. Ta6n, 1,2). C.H.Wywmenxo [(1972], C.U. lWymenko u ap.
[1978] u B.U.Mypaeser [1979] nokasanu, 4To cpeau nnaTGoOpMEHHBIX LEOTH=
TOB YACTO BCTPEYAalOTCH KIWHONTHIOMMTHEL C “reivianaurToBeiM” yknonom., Tak,
C.W. lllymenxo onucan Ca~K/IMHONTHIONUTE C HOHIKEHHOH TEPMOYCTOMYHBOCTBIO H3
nucyero mMmena, a B.H. MypaBper nokasani, 4TO COOCTEEHHO KIIHHONTHIOIUTLI IpH=—
ypoYeHsl K nmopodaM, GoraThiM KpeMHe3eMOM — ONOKaM, TperellaM, NecuyaHuKam
C KpeMHHCTHIM L€MEHTOM, & B TEepPPUI'eHHBIX NOPOAaX € IVIAYKOHHTOM H B IHCYEM
MeqTy KIHHONTHIOINTEl OT/IM4AlTCH NOHHXKEHHOH! TepMOCTONKOCThIO.

Taxum o6pasoM, cocTap LEONHTOB KJIHHONTUW/IOIUT-TeilaHAUTOBON Ipynnsl 3a-
BHCUT OT COBOKYIHOCTH yCloBW#l ¢opMupomanus, Bricokad pacCTBOPHMOCTL W &KTHB—
HOCTb KpeMHedeMa H NOHWXeHHas aKTHBHOCTL Ca B LIE/IOYHBIX YCIIOBUSAX COOOBBIX
o3ep oOlpede/igiOT COCTAB THNHYHBIX BBICOKOKPEMHHCTBIX KIIMHONTH/IONUTOE NaHHOIO
renerudeckoro Tuna [Hay, 1966]. HanpoTus, B KHMCHEIX YCMOBHSX DaCTBOPHUMOCTH
1 8KTHBHOCTL KpEeMHe3eMa OTHOCHTElIbHO HUSKH. Hawbonee aKTHBHBEIM KaTHOHOM
aengetca Ca, YTo M ofyclopnMBaeT NPHCYTCTBUE TUIIHYHBIX OCANOYHEIX TeiilaHON—
TOB Cpedu NOpOA YrieHOCHBIX (Gopmamuii.

BeposarHo, ¢ HeHTpaNbHLIMK HIH OTHOCHTENBHO KMCIBIMH DACTBOPAMH CBS38HO OG-
pasoBaHue W XxapakKTepHBIX rUApOoTepManbHEX refinanaurob. [lonpobHaa pacuudpoBka
cocraBa “nmopof~-x03sfeb” W 0GCTAHOBOK HOPMHUPOBAHUL, IO=BUAN.AOMY, DO/KHA OGBIC—
HUTB M KonebGaHug COCTaBa KAHHONTHAOMMT-TIeHNaHOUTOBLIX LeOlHTOR B mpemenax
ONHOT'O I'eHETHYECKOrO THNA, B YACTHOCTH SIHIeHETHYECKH-H3MEHEeHHBIX TydoB
CCCP u flmowuu. 3allorom oTOro fBIAETCs ycraHobleHHas B.M. MypaBbesbiM H.
C.H. llymeHko 3aBHCHMOCTL COCTaBa KNHHONTHIOMITOB Pycckoit mnatdopmst oT
CoCTaBpa BMeWAKIIHX TOopon.,

OueHb HMHTEPECHEIM OKA3ANCH COCTAB OKeaHh{eCKHX KITHHOMNTHIIONIUTOR, NepBble
aHAMU3bI KOTOPbIX OBIIM nonyueHel HenaeHo (CM. Tabm. 6), TIpH. OTHOCHTENBLHO He—
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Anrmma) (conepxanue oxucnos, mec. %)

l 1M 2™ 3m 4 M 5™ 6 M 7m 8 m oM

66,95 66,54 63,89 67,34 66,94 66,61 67,86 69,15 . 63,90
12,70 12,22 14,24 11,90 12,80 8,32 12,20 10,41 12,73
He onp. He omp. He onp. . He onp. He onp. He omnp. He omnp. He omnp. He omp.
To wne To xe To we To xe To Xe To ®e To ®e To ke To Xe
2,39 3,44 3,16 4,05 2,26 3,10 0,55 1,23 3,70
1,26 1,01 1,75 0,24 1,35 0,53 0,44 0,10 0,36
[ A 4 P £ L 0,17 0,21 0,11 0,11 0,34 0,22 0,16
1,26 1,18 0,85 1,01 3,28 1,85 1,53 1,64 3,16
11,90 11,51 12,24 9,76 8,95 13,30 13,00 10,70 10,35
4,73 4,96 5,45 5,73 5,56 5,71 4,62 8,85 6,00
101,36 101,01 101,75 100,24 101,35 100,63 100,44 100,10 100,36

60obIIOH HaACHILEeHHOCTH KaTHOHaMH, conuxapuel aTH UEONUTHl C COAHOBO3PACTHBIMH
KnuHONTHAO IMT~Trefinanauramu Pycckoft nnardopmsul, OCHOBHLIM KaTHOHOM B HHX
apnaerca K npu HuskoM cogepxanun Ca ¥ ouvenmp HuakoMm = Na (cm. pume. 1),
Beaymag pons K B kaTuoHHOM cocTape KAMHONTHIOMUT-IefIAHAHTORONR pPYNIILL
ABNFgeTCA CHelNHPHKOH OKeaHWYEeCKHX HEOJHMTOB.

ABTOpPEl CUMTAIOT, UTO OajkbHeHag ycnewHas paspaboTka KJIacCHGUKAIHOHHBIX
pasnenenufi KIWHONTHAONWT-TelinanguTORBOH rpYNNsl fioXHa GasupoBaThLCH NpeXne
BCero Ha HaKONJeHHUW MAaTepHaljla o H3Y4YeHHIO Oonpenel/leHHbIX NeHeTHYeCKHX THIIOB,
ang KOTOopbLIX Onlliu 6kl FCHBI 'eQloTHYeCKUue YCHOBH& BO3HUKHOBEHUHA WeOlUTOBR |
IapareHeTHYeCKH CBSSAHHBIX C HUMH MHHepalob. B npepenax aTHX T'eHETHHECKUX
THIOB AeTalbHOE HAayYeHHe HEeO/IHTOB C NpHMEeHeHHeM CKaHHpyK el sAeKTpPOHHOH
MUKPOCKONHHY, BhifeNeHde u3 obpaanos: ¢paxuuit B yaxux npegefax NIOTHOCTeH,
XMMHYeCKOe H TepMHYeCKoe HaydeHHe XapaKTepHBIX KpHCTA/NIHYeCKHX PA3HOBHAHO=—
cTel MOXeT OATH HAAEXHBIL MaTepHall Kak M4 Nocleylollero kaacCUHKaUHOH—
HOT'D pasfeiields HeO/IHTOB paccMaTpHBaeMOro .NeHeTHYeCKOro THNA, Tak W Ond
BBIFIBJIEHHA WX HMHOWKATOPHBIX XapakTepHCTHK, CBOlCTBeHHBIX onpefesie HHbIM obcra-
HOBKAM. SITOT NOAXOA Mb! NONKITANUCH NMPUMEHHTH NPH H3YYEHHH KIWHONTUIOIUTOR
H3 0oCadoyYyHOro 4Yex/sa OKeaHoB, IWHpOKoOe pacnpocrpaﬂeﬂue KOTOpPEIX, BhIdBJIeHHOE
MaTepHalaMH IyOOKoBOOHOTO OYpeHHs, NPHBIEKIO B MOC/edHHe oAbl BHHMAHHE
MHOTHX HCCliefopateineii.

CoppeMeHHOe COCTOSHHE H HM3YYeHHOCTE UEO/HTOBR OCAOOYHOI'O CJIOfl OKEaHOB.
HpoﬁneMa pacnpenenedud W MPOUCKOXOASHUY HeO/IUTOR B OKeAHUYECKUX OTNOXKeHH-
X HaA4YHHaeT B nNocneOgHHe oAbl HHTEHCHBHO paapaﬁa'rbma'rbcn, H XOTH OHa Aaocrta»
TOYHO CIOXHA H elue Majl0o H3ydyeHa, HMepllHecs MaTepHasbl YXe NnoKasbipamT
GONBUIYIO NepCHeKTHBHOCTL STOH TpPyNNH MUHEpPaloB Kak WHAWKATOPOR ONpefeficH—
HpIX Ieo/IOTHYeCcKHX O6CTAHOBOK MUHepanooOpasoBaHus B OKeaHaX.

B okeaHWYeCKHX OCANKAX H MOpOANAaX, HAHWHAA OT COBpPeMEHHBIX U KOHYas BepX-—
HelOPCKHMU, BCKPBLITHIMH CEB&MHHAMH OypeHns, IHMPOKO pacnpOCTPaHEHbl NBa 1eo—
nura: GUAMMIICHT ¥ KJIMHONTH/IONHT. [leppbifi pacnpocTpaHeH OT cosfvemeﬂﬂblx ocan~
KOB OO0 MUOIleHa, BTOpOﬁ - HNPUCYTCTRYET B NAMASOreHOBBIX H MENOBLIX OTNOXEeHuAX.
ATa 3aKOHOMEPHOCThL Blepeble Gbiia noameuesa M. Ilerepcorom [Petterson et al.,
19701, a saremM noaTBepKASHA MHOIOYHC/IEHHBIMH UCCNEAOBATENAMH, KOTOpPhIe
npope/ld CTATHCTHYeCKylo obpaboTKy pe3ynbTaTOB PeATreHOBCKOTO H3Yy4YeHud OKe—
anmaeckux otaoxenuit [Stonecipher, 1976; Couture, 1977; Boles, 1977; Naran,
Floxer, 1977; Jiucuunina, Byrysosa, 1978; u ap.],
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Tabnuuma 2

K/THHONITHIIONUTEl BY/IKAHOTeHHO—0ocano4Heix dopmanut (CCCP w fnowus) (conmepxa

OKHCNBL o* 16" 11* q1.2* 13 14
SiOq 62,36 67,00 65,90 65,45 66,68 65,17
Al9Og 13,14 11,72 12,20 12,92 11,30 13,38
FeqOq 1,63 0,71 1,01 0,84 0,99 1,06
FeO He o6H, 0,12 0,18 0,37 He onp. He omnp.
MgO 0,92 0,88 0,57 0,90 1,14 0,53
CaO 2,60 2,00 3,00 4,00 1,86 3,22
NagO 3,99 3,10 2,55 0,84 0,43 1,62
K50 1,20 1,25 1,18 1,96 4,25 2,82
H20)r 8,32 5,58 6,20 Ti22 9,48 6,48
Ho O~ 5,33 4,80 5,25 5,30 4,53 4,95
TiOg He omnp. He omp. He onp. He onp. He omp. He omp.
CymmMma 99,49 97,16 98,04 99,80 100,58 99,23

*Ilepecuurano Ha ynaleHHbli kapbomar.

[Ipumeuanue. Henonbsopannas nureparypa: 9-12 - H.®. Yenuwer, B.I. Be—
penwreits [1974]: 9 - [Isersu, 10 - Banxwiz, 11 - Afi-[lar, 12 - Hopmit

GaKkT 30HA/IBLHO-PO3PACTHOTO paclpefe/léHus Leo/UTOBR B OCAd04YHOM Clioe OKe-
AHOB HEe BLIGLIBAET HMKAKMX COMHEHHH, OH ONHO3HAYHO YCTAHABIHBAETCH BCEeMH
nccnenopaTensmvu, HawuHag ¢ C. Cromumdpep, BlIepBhie 0GOGMMBIIEH MATepHanbl
peficop 1-24. Yrto Xe xacaeTcd Apyrux npobneM, B 4aCTHOCTH HHTEHCHBHOCTH
neonuToo6pasoBaHus B OTAE/LHEIe BPEMEHHLIE MHTEPBANE!, NPHYPOYEHHOCTH KITMHO-
OTHIONUTA ¥ QUANHNCUTA K pasHbIM (auvanbHO-/HTOMOTHYECKUM THIAaM [opod, MH-
TepnpeTanuy IeHeauca. HeONUTOB M NpPUYHH, OOYCNOBIMBAIOIMX MX 30HA/IbHOE pac-—
npocTpaHeHHe, TO 3AeChb HMelTcs Gonbuwiue pacxoxnelund, [Ipexpae Bcero aro Ka—
caercs sakiodenuit, coenanueix H.A. [lucuusino#t u I,10, Byryaoeo#t [1978] o
xapaxTepe neonuTooGpasOBaHMS B MHpDOBOM OKeaHe, W HeCOBIANEHHH IIPHBOAUMEIX
MMH [aHHBIX C MaTepuanamu npyrux apropos [PBoles, 1977; Watan, Flexer, 1977;
Boles, Wise, 1978; Stoncipher, 1978].

[Tpuuunol 3Toro ABISIETCS, OYEBHAhY, HCIOIL30OBAHHME DPA3SHOPOMAHOLO MAaTepHana.
H.A. Jlucuusina u I.10. ByTysopa BKIIOHWIM B CBOH CTATHCTUYECKHe NOACYETHl He
TONMBKO OAHHBIE MO CKBaXUHAM IiIy6okoBOAHOTO GypeHHA, HO M MaTepHalbl N0 H3y=-.
YeHHIO NOBEPXHOCTHOI'O ClIOos OCafKoB, COGpaHHble MHOIOYUCIEHHBIMH 3KClNeqHUHIMH
HA TIPOTSIKEHHH BCEro MIUTENbLHOTO NepUofa M3y4YeHus nHa OKeaHa (xe ykasas,,
KCTaTH, KOJWYeCTBa HCHOJNL30OBAHHEIX CTAaHIMM). ECTeCTBEHHO, 3TO PEe3KO 3aBbICH—
710 YAaCTOTY BCTpeYaeMOCTH (WUIMICHTA B caMpix MojoablXx (moBepxHoCTHEIX) OT-
NOXEHUsIX, HAPYWHIO KapTHHY pacnpefelleHUs LEO/IMTOB BO BCEM OCA[IOYHOM clloe
OKEaHOB, NpPUBE/IO K HENPABWILHOMY 3AKIICYEHUIO O NMPEHMYIUECTBEHHOM PACHpPOCT-
paHeHun QUITHNCHTA B NelarudeCKHx IIUHAX, a4 KAWHONTHIONHWTA = B kapboHaTHO=
KPEeMHHCTHIX NOpoAax M NMpHBeNo Aaliee K HeBepHbIM IeHeTHMYeCKHM BLIBOAAM
(puc. 2-4).

HauGonee nonupit ¥ YeTKHi MaTepuajl CTATHCTHYECKOro pacnpeneienus ¢ui-
JMICHTa ¥ K/MHONTH/IONHTA NPUBOAUTCH B Nocneanux pabGorax [1x.Bosaca [Boles,
19771, Ox.Bonca u B.Baiica [Boles, Wise, 1978]. Oun o6Gobwunu marepuan
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HHEe OKMCJIOB, Bec. %)

15 16 17 18 19 20
67,08 66,84 66,08 87,97 66,69 63,30
12,00 13,78 11,82 10,10 13,380 14,26
0,68 1,28 0,40 1,36 0,89 0,74
He omp. He oTp. He omp. He omp. He omnp. He onp.
0,80 0,40 0,04 0,49 1,14 1,05
0,80 2,24 2,03 2,12 0,83 3,25
2,14 2,32 2,07 0,85 0,43 0,95
3.2, 2O 205 3,40 4,25 2,70
8,21 5,38 9,40 9.65 9,48 7,80
5,60 5,19 6,46 3,99 4,53 6,30
He omnp. He omnp. 0,44 0,02 ' 0,16 0,085
100,48 100,08 100,51 100,03 106,72 100,30

Kox6; 13-15 ~ H. Minato, M. Utada [1969, 1971]); 16 — M. Utada, H. Minato [1969];
17—20 — H. Minato, M. Utada [1969]1.

[0 PEeHTIeHOBCKHM aHaluzaM BalopbiX npob ocagkoe B 325 CKpaX#uHax riyboko-
BOAHOrO OypeHus; NoOJlyYeHHble peaylbTaThl pacnpeneleHds QUINHICATA W KIMHO—
TNTHNONWTA HANIOCTPUPYTCH Ha pue. 2-4. Oxasanoch, YTO YACTOTA BCTpEYaEeMO-
CTH KJMHONITH/IONHTA BABOE NPEBBIIAET YACTOTY BCTpedaeMOCTH ¢uiluncura: mnep—
BBl GpIT BCTpedeH B 649 npobax, eTopo#t = B 321, OueHb MHTEepeCeH NHK YCH~
MleHUWs] MHTEHCHBHOCTH lleomuTooOpaaoparusi B Muouexe (cm. puc, 2). Kak napecr-
HO, 3TOT HHTepBall XapakTepH3YeTCHd BCIBIUKOH WHTEHCHBHOIO BYIKAHH3Ma B OKe—
apax, yCTaHOBJEHHON MO noacYeram MelVIOBHIX npocioeB B ckeaxunax [Kennet et
als, 1977]:

He meHee HMHTepeCHBIMH OKasallHCh pe3yNIbTaThl pachpenelfleHus (UIVIMICHTA M
KAMHONTHIIONKTA To THnam nopoa (cM. puc. -3), MakcuManbHO HaACHIEHHBIMEH 060—
UMH Ie0/IHTAMH OKasalliCh IeNaruyeckue TJIMHBI, NPHYEM PACTpPOCTpPAHEHHOCTH
GUITIHIICHTa M KJWHONTHIIONUTA B HHX OdeHb 6H3Ka; yacToTa BCTpPeHMaEMOCTH mep—
poro okoio 4 3%, sroporo 45%. B kapBoHaTHBIX mopofax KIHHONTHIIONMT .BCTpe—
yeH B 33% obpasuos, ¢umnuncur B 28%. Heoxunanxoil okasanach HeCKONbKO
MeHbIlas pacnpOCTPAHEHHOCTb KIHHONTHIOMHTa (cM. puCc. 3) B KPeMHHCTHIX NMOpo-
gax, ecili y4ecTb, YTO KIHHONTUIIONUT SBIAETCH 3HAYHTEIILHO 00jlee KPeMHHUCTHIM
neonuToM, 4eM ¢Hanuncur. [lonyydeHHble OAHHBIE NOKA3KIBAIOT, YTO G3ak/iOueHHe
H.A. /lucuusinoft u II0. Gyrysopoit 06 06yCNOBIEHHOCTH 30HAIILHOIO PacIpoCTpa—
HeHMS LEeOJIMTOB M HX IEHe3HCa TO/IbKO NePBHYHBIM (auHalbHO-THTONOTHYeCKHM
THIIOM NOPOA H CKOPOCTAMM OCaOKOHAKONIEHHWS He NMOATBEepXIaeTcd,

TloxazaTenbno pacnpeneneniie (UANHICHTa ¥ KIAWHONTUIIONWTA C 'rnys'ﬂuoﬁ oT
NOBEpPXHOCTH ocanka (cM. puc. 4 ). PacnpocTpaneHHoCTb PWUIHICHTA MAKCHMAIb—
Ha Ha rnyouHax or O go 50 M; MOTOM OHA PEe3KO CHHXAaeTcH, XOTH B eNHHUYHBLIX
obpasnax ¢uANIHICHT BCTpeuaeTcd g0 riybunst 600 M, BeTpeuaeMoCTh KIAMHONTH~
nonWTa HApACTaeT C ryiybuHOli: OHA OOBONbHO 6nuska p HETeppane 150-650 M,
He npeewnuags 20%, W ypenuuupaercd Ha Oonbwux raybuHax no 30-4 0%. Y6niBa—
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Tabnuuma 3

Kmunontunonnth conombix osep CH'A (conepxanne oxucnoe, pec. %)

OKucab 21 22 23 24 25 26 27
Si0g 69,07 62,92 64,74 68,30 69,93 69,22 64,70
AlgOg 10,88 12,89 13,02 11,66 11,89 11,74 12,43
FeqOq 0,08 1,60 0,28 0,02 0,02 0,04 0,44
FeO He ofH. 118 0,27 He o6H, He ofH. He o6H. He o6H.
Ca0O 0,39 1,89 2,79 1,03 1,07 1,16 1,26
MgO 0,18 0,25 0,41 0,36 0,47 0,35 0,34
Nag O 4,23 2,84 1,74 2,47 2,96 - 2,45 4,32
KoO 2,52 4,31 2,28 2,93 3,47 3,00 2,28
H, 0% 6,56 6,42 - 12,05 13,23 10,19 12,04 13,56
H2O_ 5,82 6,32 2,41

Cymma 99,60 100,62 99,99 100,00 100,00 100,00 99,86

[Tpumeuwanue. Menonwaopanuas nurepatrypa: 21 — B. Mason, L. Sand [1960]; 22, 23 — R.L. Hay
[1966]; 24~ 26 — W.Wise et al., [1969]; 27 — R. Shepard, A. Gude [1969].

Ta6numa 4

[lepexonHble KMUHONTHIONUT-Telnanautel Tydos Howoit Jenauguu
(conepkanue okucnos, sec.%)

OkBCNb 28 29 30 31 : 32 33 _ 34
Si0g I 63,01 67,45 63,56 64,36 60,61 62,85 63,76
AlgO3 13,30 AB:27 15,32 14,30 17,03 18,39 15,52
Feg0q 0,67 0,81 0,63 i 0,03 0,19 0,29
Ca0 3.67 3,86 7,16 4,56 6,23 5,24 6,34
Mg0 1,35 1,05 0,45 0,83 0,54 0,77 0,67
Nay,0 0,24 0,26 6,12 0,21 1,07 0,35 0,26
Ko0 1,76 2,26 047 : 2,40 2,16 2,00 0,838
H,0* 16,00 11,56 12,09 12,01 11,80 13,02 . 12,83
Hg O™

Cymma 99,74 99,74 99,80 99,62 99,47 . 99,74 99,74

Mpumeuaune. Hcnonsaopannas mureparypa: 32-34 - J. Poles [1972).

Hue QUWUMNCHTA C TIyOUHOW MOXET CIYMUTH AOBOMLHO BECKUM [A0KA3ATENLCTBOM
ero 3NHreHeTHYEeCKO# HeCTOHKOCTH B OCANOYHOM Clloe OKeaHa.

B zakniouenne o630pa OAHHBIX NI0 PACHPOCTPAHEHHI0 QU/UTHICHTA H KIIHHOITH-
MlonuTa CreAyeT OTMETHTH CYUIECTBEHHYIO HepaBHOMEepHOCTL PACTpedelleHus UeoiH-
TOB K&K NO NJollanW, Tak W B paspese. [IpWiHHbl TOH HepaBHOMEPHOCTH TIOKa He
BCKPEITEL ¥ MOTYT OBITH BHISBNEHBL!, ECTECTBEHHO, TOMLKO MOCMe TOro, Kak GyayT
onpenefieHbl THNBI MUHEpPA/IBLHBIX NTApareHes0B OKeaHHYeCKHX UEO/MTOB H yCTAHOB-
JleHpl YC/IOBHA WX BO3HUKHOBEHUS.

CraTucTHYeCcKHl MaTepual, NMO3BOJUBIIHA YCTAHOBUTL INIOGA/LHBIE 3AKOHOMep-—
HOCTY P DACTPefeneHuMd PUWIIMOCHTA ¥ XJMHONTUNONWTa B MupOBOM OKeaHe B 3a=
BUCHMOCTH OT BO3pacTa, JHTOJIOrHYeCKOr'0 COCTapa U IIyGHMHBI 3AXOPOHEHMS, OYeHb
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Puc. 2. Yacrora Berpeuaemoctd (B %) ¢unmuncura (1) u xmusonrunomsra ( 2)
B ocagoyHoM cnoe Mupoporo okeana (mo Ix, Boncy [Boles, 1977], peficu
1-35) '

Puc. 3. Yacrora BcTpeuaemoctu ¢umnuncura (7 ) u xnusomrrnomura (2) B pas—-
HBEIX NHTOJNIOTWYecKHX Tulax mopon (mo [Ix. Boacy [Boles, 19771)

A — rOuHBL, UEO/IMTOBEIE T'MIHHBI; P ~ KalbUHTOBRIe /LI, MeJ, U3BECTHSKH;
B - BynkaHHYecKuWe IeCHAHUKH, C/IAHLBI, NEMIbl; | - KPeMHUCTHIe uiel; [ - mec—
yanukn, cnamme; B~ murauTh

Puc. 4. PacrnpeneneHue ¢uanauncuTa 4 KIUHONTUNONUTA B padpede QCAAQHHOTO
Cl10s OKeAaHOB B SABUCHUMOCTH OT INyGHHE OT TOBepXHOGTH OCAfKAa
YcnoBHple 0603HAYeHHS CM. Ha pec. 3

BAXEH, ONHAKO COBEpLIeHHO He[AOCTATO4YeH AJI¥ PACKDPHITHH 3aKOHOMEpHOCTel Npo-—
HexoXnenus ueodutTop. Cefluac cieayeT NepexOOHTh K HAKONIEHHIO MarepHana Io
netalibHO#f MUHepasjorin KAK CaMEX LeOJHTOB, Tak M BMemawlldx NMopod, No ycTa—
HOBJEHMIO THITHYHBIX MHUHEPA/LHBEIX [apareHe30B KIHHONTHIOIHTA H (QUIIHICHTA,
‘BbISIBIEHHI0 MOAHGHKANUA 2THX ABYX HeOJUTOB ¥ HMX B3AHMOOTHOWEHHIO ApYr C ApYy=-
roM B OnpefefleHHBIX THIAX 110pPOd, HHBEIMH CIOBAMH — K NeTallbHOMY MHHEepalori—
YeCKOMY HBYYEHHIO onpefelleHHBIX "Mogelnei neonuroobpasopanusa” B OkeaHax. Ap—
TOpaMH NPOBOAMTCS TaKAH KOMIJIeKCHAag pafoTa Ha npHMepe H3yYeHHS BYIKaHHYe=
CKHX CTEKO/l, TVIHHHCTBIX MHHEDAJIOB H UeOnuTOB ua ckpaxun DSDP Tuxookean—
cxoro npodpuns (peficer 6, 8, 16, 17, 20), a TakkKe pAga CKBaXHH ATIaHTHYe-
ckoro {(peiicmi 2, 38, 41) n Munmickoro (pefic 27) oxeanos.

Pesynbratel naydeHus LeDNUTOB DKEaHOB. lIpMBORATCH peayrnbraTrbl M3y4eHHd
Tpex ”STa/IDHHBIX® OOpas’ioP KNMHONTHIOINTA ¥3 HauboNee pacnpoCTpaHeHHBIX TH—
TIOB LEONUTOHACHINEeHHHIX NOPON S0LEH-MEeDBOrD Bo3pacta ATIAHTHYECKOrD, THXOro
¥ MuoufcKoro OKeaHoB: KpeMHHCTO-PaAnMONdApHTORas nopoana (ofp. 2-B8A-9-1-33-
35), rauEucTo-Kpemuucrag mopoga (ofp. 27-259-9-2-00-92) u spacuas ueomH-
ToBad riuHa (06p., 20-198A-4-3-110-112). Xora nauHad craThs NOCBALIGHA
KAMHONTHAOIUTAM, B Hell NPUBOAATCA HEKOTOPHIE DASYNLTaTHl H3YYeHus GMAMMnCUTa,
6e3 KOTOpHIX GBIC Gbl TPYAHO NPHATH K KAKMM-AHGO SAKMIOUEHHAM O XapaKTepe 30—
Ha/LHOr'O COMpAXEeHUS QU/UMNCHTA M KIHHONTHIOIHTA ¥ ‘BO3MOXKHOCTIX 06pu3OBAHUSA
BTOPOro 3a cuer mnepeoro. B kavyecTBe aranouHbix ofpaauos 6bul BhIOpaH QUITENCHT
U3 COBpeMEeHHDH KpacHOH IIyOOKOBOAHOH TIVIMHBI UEHTpANBHOH KOTHIOBHMHBEI Tuxoro
okeana (48-ii pefic Huc “Buraan”, cr. 6298-32), nobeaHo npeaoCTapBleHHBIH
apropaM H.B. XBopoBoii. BbumM maydeHE! comepXaume GWUIMICHT KpacHBle INIHHBI
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Ta6nuua 5

lefinaHouTE T'EOAPOTEpPMAJILHOTO W OCAOOYHOIO IeHe3Huca U3 YriIeHOCHBIX hopmauwuit

OKHCITEL 35 36 37 38
Si0y e 16,67 . 57,63 56,13 52,52
AlgOg 16,89 18,78 s 2 15,43
Feg O3 0.7 0,30 0,19 0,70
CaO 8,66 8,70 T:28 8,39
MgO He o6H, He o6H. He ofH. He o6H.
Na20 1,60 2,95 1,42 0,25
K20 He omnp. He omp. 0,44 0,40
i-{20+ 12,48 12,80 14,30 15,18
H20_ 4,12 3,10 2,25 2,02
CymMmMa 100,59 99,21 99,75 94,89

lIpuMmeuanne. Henonbaopannasa nurepatrypa: 35, 36 - B.B.Ilerpoma [1970];
37 - A.C.3anopoxuepa, T.H.Buwnepckaa [1963]; 38 - E.3.BypbsaHora,

TaGnuma 6

KNMHONTHIIONUTEl OKeaHWYeCKuX OTNoXenul (comepxanue okucios, Bec. %)

Oxucne 45 46 a7 (if-repaan KoneBanuit
p 5 ofpasunax)

Si0g 67,47 64,16 B.1,22 67,80-72,75

TiOg 0,39 0,52 0,56 He omp.

Aly 04 27 13,28 14,20 18, 17=16,12

Fe 904 3.1 3,30 3,89 0,03-0,56

FeO He o6H. He ofH. He o6H. He omnp.

MnO 0,32 0,20 0,63 To xe

MgO 1,71 1,20 2,26 0-0,92

CaO el 2 1,43 La L 0,24-1,06

Nag O 0,68 0,46 7L '2,19-3,37

K0 2,20 4,31 3,66 3;16-5,83

HyO" 5,50 6,14 6,14 ‘He omp.

Ho O 4,50 4,69 4,90 To xe

CyMMa 98,33 99,69 99,89 9f,97-98,20

[Ilpumeuanue. 45 - 06p. 2-8A-9-1-33=-35; 46 = 06p. 27=259=9=2=-90~
92; 47 - obp. 20-_198A—4-3—1 10-112; ucnons3aopaHHas nNuTeparypa: 48 =
]. Boles, W. Wise [1978].
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(conepxanue okucnos, Bec. %)

39 40 41 42 43 ‘ 44
59,13 57,10 57,16 56,8 61,14 57,38
16,67 16,82 16,20 16,6 14,52 16,91
He omp. He onp. He omp. He omnp. He omp. He omnp.
T.258 6,95 7 s 5,8 3,60 7,00
0,35 007 1,95 He omp. 0,28 0,01
1,1% 1,25 1,25 1,6 4,48 0,10
0,65 0,42 . . 0y80 0,8 0,94 1,38
15,68 16,61 15,74 15,75 14,16 13,67
100,94 99,68 99,91 99,44 99,12 101,06

B.B. Boroasos [1967]; 39-41 - H.B,/lorsunenxo u ap. [1962]; 42, 43 -
J. Boles [1972]; 44 — A. Merkle, M. Slaugther [1968].

Tuxoro okeana nneticroueHoBoro (o6p, 8-68-1-2-110-115) ¥ MHOUEHOBOID BO3—
!)Qpacra (o6p. 6-51-1-6-120-126), a Takxe yHUKANbHble HAXOOKH GH/ITHNICHTA B
D ckB, 196 » Menoso#t kpacuo#t rmue (o6p, 20-196-2-5- 144—-148)

Oy Meronuka uccnenobauud. LleomuTE ¥ BY/IKAHWYECKHE CTEK/A BEIIEISINCH
“n nocne ynanewus ppaxurz <0,001 My c mocnenyouMM BRIEIEHHEM IpaHY/IDMET—
pudeckux ¢paxumi 0,002-0,005, 0,005-0,01 u >0,01 mm. INonyuennbvie hpar—

UMM MBY4Yanauch ONTHYECKM ¥ MDA CKaHoM. Drnumakme K MOHOMUHEpanbHBIM (paxium

neonuroB pasMeproctH 0,005-0,01 g > 0,01 MM Gbimn pasfeneHsbl HA paA II0T—

HOCTHBHIX bpakumit B uaTeppane or 2,09 no 2,25 r/cm3 wmeronoM CTYNEeHYaTOro

M3MEHEeHHS [JIDTHOCTHM MMAKOCTM MJIF TONYYEHHS NPeACTAaB/IGHUS O CTENeHM OIHOpPOA-

HOCTH LEOJMTOB M BBIAB/IEHHS NPUCYTCTBYIOWMX KPUCTANNO-MOPPOIOrHICCKHX pPAs3HO—

. pugHocrelt. ®pakumio 0,005-0,01 MM ynanock pasnenuTh Ha IIOTHOCTHBIE dpak-

wm c warom 0,01-0,02 r/cm3 BIEpBLIE C TOMOIUILI0 MOAEPHH3UPOBAHHON MeTomH—

ku [E.®. Honromonsckas, M.f, Kan - cM. crareio B Hacrosmem c6opHuke |. ®pax-
nus > 0,01 MM, copepxawas rio6ynspsble o6pasoBaHus uwiH "wapbl”, gemunack

Ha ¢pakiy ¢ waroM 0,05 r/cm3, Bce mnorHOCTHEE bpakuun May4anuch B uMMep-

CHMH, OO CKAHOM M DEHTTeHOCTPYKTYpHbIM aHanu3oM. [ HEeKOTOphIX M3 HUX OBUIO

IPOBENEHD UCHBITAHKME Ha TepMocTofikocTh o meronuke k. Benca [Boles, 1972].

Punnuncur, Obpazobarne PUIIMICHTA 38 CHET NOABOAHOI'D H3MEHeHHs 6asalb-

TOBDH I'MATOKIACTHKM H3BeCTHHl naBHo [Ckopuskoea, Mypamaa; 1968; Bonnati,’

1963; u np.]. OHE NONHOCTBIO MOATBEpPXKAEHEI M Bo/lee NO3OHAMH HCCIIeAOBaHMAMH.

Onnaxo camu GopMmel HawanbHOro 06paaoBanus GUANHICHTE H3YHYeHBI DTHOCHTENBLHD

Mano, B ofpasue coBpeMeHHOH ry6oKOBOAHOH INIMHE! YOAIOCH OGHAPYXUTH, YTO O~

HOlt M3 HauanbHbIX GopM o6paacBaHMs GUITHIICHTA CAyKAaT riobynu pasMepoM AD

0,1-0,2 MM, ClioXeHHBIE MEePBHYHBIM aMOPPHBIM [€/TENONOGHBEIM MAaTepHaIoM, H3

KOTOPOTD BHIKPUCTAMIKHIOBLIBAIOTCA NMPEKPACHBIE PO3ETKOBMAHBIE CPOCTKM KPHCTAl-

0B GU/UTHIICHTA, Tak XOPOWDO M3BECTHbIE Cpeal COBPEeMEHHBIX .HeoﬂHTDBbe rAuH

(pue. 5)1, ;

Hayuenue moag ckaHoM ND3BOSET XOPOLID pACCMOTPETh HAYanbHBIE (asel hopMu-
poBaHus KpucTamioB ¢ummuncura. PHMICAT ACCOUMMPYET C MENe3HCThIM CMEKTH—

1
Puc. 5-9 cM. B KOHIE KHHUIH.

2. 3ak. 1290 : 17



TOM M 1IIpM CBDEM pOCTe HepedKD 3AXBATHIBAGT YACTHYKH INIMHHCTOI'O MarepHana,
npunawmmue eMy Gypoearylo okpacky. Takum o6pasoM, ogHoH u3 dopM ob6pasobaHus
GHANHIICHTA B COBDEMEHHBIX OCaikax fB/4eTCd ero KpHCTA/NIM3AUNS M3 IIepBHYHOIO
releBHAHOr0 Marepuana. BoaMoxuo, aTu renebBugHbie 06pasoBaHus, uiu "mapbr”,
hopMHpPYIOTCS 3a CYeT THApaTaluH ¥ aMopdH3auuy TOHKOH 6a3albTOBOH IHa/IOK/Iac—
TuK¥, Bo BCAKOM cliyyae HENOCPENCTBEHHOTD nepexoaa GasalibTOBBIX CTEKDI B N0-—
pobuute raobynapubie 06pasoBaHud QUIMICHTA He HAONIOA&NOCH, XOT% amopdusa—
unsl 6a3anbTOBEIX CTEKOJ C BHOe/leHHeM aMopbhubix ofpasobauuii Fe n Mg mon
CKaHOM OeTalbHO H3YYeHa Ha MHKpo3oHAe B ckB, 160, Henkss HCKIIOYHTH, 4TO
nepepaGuTka TOHKOH Ga3albTOBOH TI'HANOKIACTHKM MOIVIA ObITh MHTEHCHQHIMDOBaHa
BO3aellCTBHeM NOBLILEHHEIX 3HAYCHMI TeMIeparyp H Aaxe BoSAeHCTBUHEM [HMAPOTEp-
Ma/lbHBIX pacTBOpoB. 06 aTOM MOT'YT CBHAETENLCTBOBATEL 30HADHBIE KPHCTAMMBI
¢ununcura, onucandbie B.B. TleTpoBoii B NieHCTOUEHOBBIX OT/IOKEHUAX Ha IVIyOHHe
4-14 m B cxkp, 50 pefica & DSDP B cesepo-sananuoit uwacts TuUXOro okeasa.
Kpucrannbi, 4acTo o0pasyiolye SBe3AYATHIE CPOCTKM, COCTDAT U3 HepenyiounmXcs
30H HEeONUTAa, YepHOro PYAHOTO BellecTBa W poaoxpoaura. HMuorpa popoxpoaur obpa-—
ayer ncepaoMopdoas!l no dwumncury (cMm. puc. 5, 5).

Bripenurb QMIVIMICHT U3 MHOUEHDBBIX IVIMH, e OH BCTpedaercd BMecTe C K/IH—
HONTH/IOJHTOM, HE YOA/IOChk, XOTH B 1Iubax ¥ oA CKaHOM MOXHD BHOETH KpYNHbIe
KpHCTalUlpl, CH/ILHO M3beaeHHble ND NOBEPXHOCTH ¥ 4acT0 06pa3yloulne XapaKTepHble
KpecTooOpasHele aBoiHukn (cM. puc, 5,6). Hapywaer obmyio 3aKoHOMEPHOCTEH pac—
npeneneHyd - PHITHIICATA IPHCYTCTEBHE €r0 B MENOBLIX OT/IOKEHHAX CKB, 165 n
196, B cxp. 185 oH nNpuypoueH K Hauke TypGuauror, COCTOAUMX K3 ryaioK/iIacTob
6a3a1LToR, TAK YTO MPUYPOUCHHOCTHL €ro K 3THM NOpoaaM He YAHBHTENbHA; -
CHT OHeHb HaCTD BCTpeyaercsd B MHHOAMMHAX, TpellHHAX H IYCTOTaX Ia/lbMHpOIH—
THYECKH-H3MEHEeHHbIX basalwrax cybcrpara. B cke., 196 ¢uwuuncur npuypodeH K
OBBIYHBIM KpACHBIM IIyGOKOBOAHBIM TIVIMHAM, IPHYEeM BbILE 10 pad3pedy aTH Xe INIH-
Hbl COOEPXAT 3HAYHTE/bHbIE KoiuyecrBa KiHHONTHAOMMTa. OH OGHAPYKEH N0 OAHHBIM
pEeHTreHOBCKOro aHamuaa B ¢pakwm  <0,005 mm, [laxe npy CAMOM OCTOpOXKHOM
M TIATE/JLHOM OTMYHYHBAHHH HE YOA/OCH IONYYHTHL KpPHCTANIEl GU/UIMICHTA BD (pak-—
mm 0,01-0,005. Onn oxasanuCh HaUENDd 3aMEIIeHHBIMH TMHMCTBIMYN MuHepaiami.
[Mon cxkanoM QUANHIOCHT HACTO COXpaHAET MUIIbL OYEPTAHHR KPUCTANNA, & Ha CaMoM -
gefe MOYTH NOMHOCTLID 3aMelleH YellyHKAMH IVIMHMCTBIX MuHepanoe (cM. puc. 3, 6).
Huorpga Ha KpYNHBIX I'DAHIX KPHCTA/IA BMeCTe C arperaroM INIHHHCTBIX MHUHepalloB
HabIoaanTCd MelkHe IJacTHHYaAThle KPUCTAIHMKH, BO3MOXHO, MpHHaAleXallge KiIu—
Honruiaonury. OnHaKO OOHOSHAYHRIX MHHEPAIOrHYeCKHX N0KasarelsectB ¢opM Hemo-
CpeNCTBEHHD MeTacOMATHYECKOr0 3AMEINeHHS (WIIMICHTA KIMHONTHIIOIHUTOM HaM
HabmonaTk He yAanoch, XOTH paspylleHue H MCYesHOBeHue ¢uiuncura B bGonee
TIyGOKMX CNDAX DCAADMHOTD CIDd TOATBEPMAAGTCH MHHEpanoTHYecKuMmy nabmone-
HUAMM [OCTATOUHD YBEpPEHHO,

KnunontuionuT. B 20uUeHOBHIX OTIOXEHHRX ATNAHTHKM KIMHONTUIIOJMT
(06p., 2-8A-2-1-23-35) BcTpeueH cpeaAM KpPEeMHHCTO—-PaNHONSpPUEBON riauHbl. M-
Hepan Nnpeacras/ieH TabIUTYaThIMH UM NPU3MATHYEeCKMMH KPHCTA/IAME, DAa3BHTBIMH
Kak- B OCHOBHOH Macce I'/IHH, TaKk M B Bifle arperaroB, MeTaCOMaTHYeCKH 3aMe-—
LWAKIWHX pPaAKDBHHB! papguondpuil. MaydeHue NIOA pacTpoBEIM MHKPOCKOIIOM I10Ka3allo
obunue nemucpep kKpucTobanHra, HacTo HAXOAAUIHXCH B CHHI'@HEeTHYHOM [IpopacTra—
HHH C Npu3MarwdeckuMu Xpucraniukamu., OBpaimaer na cebs Brmmanne 6OnLwas
PASPYLISHHOCTE TAGAMTHATHIX KPHCTAIUIOR N0 CPaBHEHHIO C npuaMaruyeckumMu dopma-
Mu., KNuHOOTUIOMAT U3 MEoBHIX oThoxeumii Munmiickoro okeana (o6p. 27-259-
9-2-90-92) pasBUT TakKe Cpead KpeMHHCTO-pagMONsipHeBOH I'IMHEI, Bmemaromne
[0pOAB! NPEACTAaB/IfT CoODH IIHHECTYIO, (eppHMOHTMOPH/IIOHHTOBYIO MAaccy C IOr-
py}eHHBIMH B Hee kpymHbiME (Ao O,1 mMM) “wapamu”, cocTofluM® M3 arperara
K/IMHONTH/ID/AHTOBBIX KpHCTAJIIOB, 110 MOPGOIOIHH HASHTHYHBIM WrapaM (HITHICHTA
(puc. 6).

CrpykTypa OCHOBHOH I'VIHHHCTOH MacChl MHKpO3epHHCTa M cjiabp pearupyer Ha
noNSpH3OBANHbI CBeT, DAHAKD B KOHTAKTE C HEOIHTDBLIMM WiApaMy OHA MEHReTcCd,
npeBpalladch B arperart OAWHAKOBO OPHEHTHPOBAHHLIX Yellyek C OQHOpOOHBIM yra—
canpeM. TakHe 30HB!I FPKONOISPH3YIOUIEH MACCHI I'NIMH NOCTOSHHO OKOHTYPHBAIOT
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LeO/HTOBLIe llapbl B BHOE ONpeAelleHHBIX apeayiob. llpu GonbluX yBeIHYeHHsSIX 06—
paumaer Ha cefd BHUMAHME, YTO KOHTAKT NEePEeKPHCTANIH30BAHHHIX O0OM0YEK TIiIHH
C UeDIUTAMM CONPOBOXIAETCH CH/IBHOH Koppoaueil mocnenuux. B peaynerarte ta-
Koff KOppOo3MH BCE KPHMCTAJUIMKH K/IMHONTH/IONKTA, 06pasyiomue BHEWHIOWw NOBepX—
HOCTp WAPOBHAHOIO arperara, . paspywensl (oM. pue, 6,2). Oum m6o pacTBopems
4 uabeneHbl, MO0 pacuenyieHbl HA OTAE/BHble ClIoM ¥ AehopMupoBaHb! (cM, pHC.
6,4). QueHb 4aCTO paspyleHHMe COINPOBOKAAETCH CHILHOH TPEIMHOBATOCTHLE) KpHw
CTa/liok, pacnafaloUHEXCsi Ha CHCTEMY NpsSMOYTO/BHBIX OMOKOB pasHOH BeIWYHHDI,
HaNOMUHAKUE CPOCTKH MelKuX Kpucrtamios (puc. 6,3). Bo BHyrpermux somax
wapoB K/IHHONTWIOIHT BE/MKONENHO OKPHCTA/IH30BAH, YTO BUAKO KaK B Lumpax,
Tak ¥ oA ckaHoM (cMm. puc, 6, 5,6). Xopoiip orpaHeHHble KpUCTAIUIBL IpeaCTaBle—
Hbl PU3MATHYECKHUMM HIM GpyCkKoBHAHBIMH (opMaMu,

Or wapoB, NOJHOCTHI0 COCTOSMMX U3 KPHCTAIIOB KIHHONTHIOIMTA, XapakTepd—
SyIOUHXCH MEHHMANBHOH mIoTHOeTEI (< 2,10 r/cMm3), naBmonaercs ramma nepexo-
OOB K wapaM co Chlabo COXpaHEHHBIMU pPe/IHKTaMM GHOreHHOoH CTpyKTypsl (nmor-
HocTk 2,15 r/cM“), aamemeHHOH arperaToM CTYNEHYATHIX KPUCTAIOB KJIMHONTH—
nonura (puc. 7). 3axaHumBaeTcs STOT pAO lLIApaAMM C OTYET/HMBO COXpaHMBlIeiicd
CTPYKTYpO#f pagnondpuil, OTAHYAWHXCH MAKCHMANBHOHR NOTHOCTERIO (>2,22 T‘/CMB).
BunousmeHenus pagnonsipHeBbIX IIApOB BeCbMa MHoroo6pasHbl, XOopouio BHAHO, YTO
B OTAENBHEIX (pparMeHTax GHOMeHHOH CTPYKTYpPBl B NONOCTAX DPA3BHBAIOTCA MeEllb—
yalllue TOHKHe NNaCTHHYAThIe KPHCTA/IHKH K/IHHOITH/IO/IHTA BMECTE C JIeleCTKOBLIM
¥ Hro/LYaThiM TIHHECTHIM MuHepanoM (puc. 8,1-3). B oraenbHBIX y4acTKax pas-
BuBalorca Gojee KpyNHbE KPHCTAIB KIHHOITHAOINTA IIPU3MATHYECKOro raburyca,
HACTO CONpOBOXKIaeMble jemuchepamu Kpuctobamura (cM, puc. 8,6). OraenbHbie
¢parMeHTH llapa He COAEPXAT LEONUTOB; KAK BHYTPEHHHE CTEHKH Pafuo/spuH, Tak
u obpasoBaBUMecs B ee IOJAOCTAX MefrMaiilime Io6yNspHBe BLINENeHUS COCTOSAT
TONBKO B3 nenuchep kpucrobamura mam onaia C-T (cM. puc. 8, 4, 5).

[erancHoe OMUCAHME KIMHONTHIIOMHTOB KpP@MHUCTO-T/IMHUCTHIX IIOPOA NOKas3bIBaeT,
CKO/Ib MHOI'OO6pAa3Hbl M CJ/IOMHB! GOpMBEl M CIOCOGH 06pa3scBAHHS BTOI'0 MHHepania
ga)e B DAHOM THIle NMOPOA M Kakad Oonblias pabora NPeACTOUT A BBISCHEHHS
HCTODHH €ro refeapca B pa3HbiX THIA&X TOPOA.

K/IgHONTHIONUT M3 MenoBol menarudeckoir rnmasl (o6p, 20-198A-4-3-110-~
112) npeacraeiien riaBubiM 06pasoM KpHCTannukKamu pasmepom 0,002-0,005,
unorna 0,005-0,01 MM, pacCesiHHBIMH B TOHKOAI'DEraTHOH NEpPUCTO—-pACKPHCT il
nuaoBaHHOll Macce $eppUMOHTMOpH/UIOHUTA. [lofg CkaHOM npeobianaloT TabNUT4aThie
KpHCT&/UIB], HepedKko CO CTYNEeHYATO-pPA3BLEOSHHBIMY NDOBEPXHOCTSMH, IOKPBITEIMH
DTAENLHLIMY YellyHKaMH H JellecTKaMu TIHHHCTOro MuHepana (puc. 9, 1).

Ontuxka KIMHOINTH/IOIUTOBBIX KPHCTA/NIHKOE OKasalnach HAGHTHYHOHR aNd BCeX Tpex
obpasuob: CpeaHuil mokasarenb mpenoMieHna paeen 1,486+0,002; Ngl nnocko-
ctu 010. BaxuelM OHACHOCTHYECKHM IIPH3HAKOM KIMHONTHIONMTA, Kak H3BECTHD,
aBnsierca ero repmoyctoiuuBocTs | Boles, 1972]. o meroay [Ix. Bonca o6pas-
LBl KIMHONTW/IOAKNTA ObLIH npoKaneHbl B Teyenwe 15 9 mpu Temmeparypax 450,
550 u 650° C (ra6n. 7). Ilo peaynbraTaM NpOKANMBAHMA BCE TPH LEOIHTA OOIK—
HBEl BBITL OTHECEHBl K CTOHKHM BBICOKOKPEMHHCTHIM pA3HOCTAM KJ/MHONTH/IOIHNTA.
3To0 XOpOIIO COTViacyeTcHd C OAHHBIMH XMMM4YeckKoro ananusa (cMm. taén. 6), xors
clefyer MMeThb B BHAOY, 4TO HE3HAYHTE/BbHOE KOIH4YeCTBOD .Si()z BXOOHT, MO AAaH~
HBIM PEHTT'E€HOBCKOI'O aHanus3a, B COCTAB KBapua u KpHCrobamura,

[uppakTorpaMmMel, CHATHE C pasIMYHbIX pa3MepHBIX (pakiiii H3Y4YeHHBIX 06pas—
0B KIHMHOUTHIIONNTA, HDK&BMB&!DT THIHYHY Kapnmy A% STOrO MHHepana, OCHDB-
usie peguexce: 4(020)= 8,894; d(200)=7 JB8A; d(111)=5, OA; d(040)=4,454;
d(221)=3, 93A d{022)=8, 18A d(151)= 2 95A u ap. Hesnauurensubie mo
HHTEHCHBHOCTH pedreKchl xBapua (c d = 3, 34A H ap.) Haubonee 3ameTEB! BO hpak-
wim 0,005=0,002 MM, Osu UCYe3a10T IOCTENEHHD JIPH YBe/IWYEeHHH DasMEepHOCTU
3epeH ¥ NPAKTHYECKH OTCYTCTByOT Bo ¢paknuax kpynuee 0,05 mm. B o6pasue
KAMHONTH/IONNTA B3 ATIAHTMYECKOrD OKeaHa, KpoMe KBApua, Ha peHTreHorpaMmax
BCEX pa3MepHBIX ¢ppakuuli ormeualorcs clabdbie pepnekch “kpucrobanura (c d =4,04
u 4,24A u ap.).
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Ta6nuuna 7

TepMD}"CTDﬁ‘lHBOCTI: H3y4YEeHHEIX K/IMHONTHI/IONHTOB

I , °C
Hexonuslit o6pasen POERSMIN Opgoet,
Ne -06p. 450
o ]
d(020),A I d (020), A 1
2-8A-3-1-33-35 ) 8,92 100 8,92 100
27-259-9-2-90-92 8,98 100 8,95 100
20-198a-4-3-110-112 8,93 100 8,92 69

Hau6onee uucrole dpakuuu (0,005-0,01 MMm) uaydeHuHsiX 06pasuoB, COCTOAB-
IIHe M3 TOMHOCTHIO OEe3MHTerpPHPOBAHHBIX KPHCTANIMKOB, 6bLTM paddeseHsl MeToaoM
cTpaT Ha pad NIOTHOCTHBIX ¢pakiufi, TIMOTHOCTEL KpHCTA/IOB KIMHONTHIOIKTA OKa=—
sanach B WHpoko#i obnactuy (2,09-2,25 r/cm3), B nerxux ¢paxuuax aamem‘o
npeobnanany Tabnuryarkie GOpMBl HEOINTA, B THXENBIX — B OCHOBHOM HaGMONANHCH
NpH3AMAaTHYeCKHe M KoporTKocTonGuarsle Kpucrtannsl, Pasguua B MOpholoruy KpHOTA-
0B OKasanachk CTO/b SHAYMTENEBHOH, YTO OHA OTHeT/HMBO (MKCHpPOBANACH HA pas—
OeNEHO CHATHIX aMppakrorpaMMax "merkux” M “rsxensvix” ¢pakuuf: and DepBBIX
Haubpliee MHTEHCHBHBIMH Obimu pediieKChl OT NMockoctelt muHakomaoB (020); (200)
¥ Op., ONS BTOPBIX — pediekcChl, CBA3aHHBIE C DTpaXEeHWeM OT INVIOCKOoCTel c ofumm
unnexcom (hkl), B uacTHOCTH, OT TaKux nnockocred, xax (121) m (151)
(puc. 10). UnrepeceH ¢akT, ¥TO TOMLKO B ACCOUMAUHYM C "TSXKeJLIMH” KpHCTAII&-
MM K/IHHONTHIIOJIKTA NPUCYTCTBYeT TOHKoaucnepcHas dasa keapua. [Ipm mepexope K
"nerkum” GpaKuUMAM INJIOTHOCTHOrO CHEKTPa, KOTOphle coaepXar Tabiuryarble KpHc—
ramnsl, peprekcel kBapua ucyesawr (cMm. puc. 10), PaapenpHoe npokanubBanue
TIPUSMATHYECKUX ¥ TabnuTyaThix KAuHonTIonuToR npu 530 u 650° C noxasano
SHAYNTENLHO MEHBUYIO CTOMKOCTHL TabMuMTuaThX KpucramnoB (puc. 11).

2.eKTPOHHAS MHKPOCKONHS MOATBEPHOAET STH AAaHHBIE! Cpeau TablIUTYarbiX KpH—
CTA/VIOB OYEeHbL HaCTO HAaGMonaloTcd CHILHO HapylleHHbie KOppPOAMpPOBAHHBIE (GOPMEL,
OBEIMHO TO MMIOCKOCTH BTOpOro muHakouna (cM. pme. 6). Bro naer ocHoBaHMe mper-
TNONOXHTEL, YTO MeHBWAf CTOHKOCTL OnpefenseTcs, oueBuAHD, Ov/ee HUSKMM OTHO-
LIeHHeM Si02/A1203. 4T GBNIO OGYC/IOB/EHD OTCYTCTBHEM M3OBITOYHOIO KpeMHe~
3eMa B cpcraBe MuHepanpofpaaywowmeit cpensl. Bonee “rsaxensle” GpyCKoBHOAHBIE X
NpU3MaTHYECKHE KPHCTA/UIbl 0GBIMHO UMEIOT YeTKHe MAMOMOpPdHLIE OCPAHUYEHUA U
4acTo BK/OYaloT nenuchepkl KpemHeseMa. [lo-BuoumoMy, 06pASDBaHME HMX CBA3AHO
c Gonee nosgHelt crapueff, nporexkapwell B NPHCYTCTBHMH H3GLITOHHOID Si02, KOTD-
pblff peanu3oBalcsd B Kapkace Ueodura, coobwas eMy Gonbliylo yCTOWYMBOCTE, a
u3BLITKM ero BHIAEMMINCHL B Buae nemucdep (cM. puc, 6). [IpucyrcrBHe BO BCeX
Tpex u3y4eHHHIX o6paduax KIMHONTHNOMUTA "“lMerkKux” TabmuTHaTHX B “TaKensx”
npu3MaTH4YeCKHX KpHCTA/IJIOBE gaeT OCHOBaHHE MNPenIooXKHTh, YTO npouecc o&pasoaa-
HHUA KIHHONOTHIDIMTOB UMel nDBCGMECTHD HEe OHHDBpeMGHthﬁ, a CT&HHﬁHbIﬁ Xapaxrtep.

O6cyxneHue peaynbraroB. [lonydyeHHble HOBble ¢aKThl M MMTEpPATYpPHBIH Marepualn
TIOCIEe[HNX /TeT NaOT 3HAYHTE/BHYO0 MHPOpPMAaudio, OCBewapoluyo npobieMy reHeauca
OKeaHHYECKMX UEOMUTOB — QWIMMICUTA K KIHHONTU/IOMATA — M NPHYKHBL UX 30HAIL-
HOr'o pacnpene/ieHus B OCAOOYMHOM CJ/iD€ OKeaHOB, ﬂepeqenb TeX THIOR MHHEepa/Ib—
HBEIX accounaunn, B KOTOpPBIX BCTpe4YawTCd 3TH UEOIuThI, 3aBeioMO Gyner HeIol-
HBEIM; €ro CYLWEeCTBEHHO pacCIIHMpAT OalbHelline HCCIeqDBAHMA, TakK lgax Ha IpuMepe
oeTanbHOr'0 H3Y4YeHHf TOJMBLKO OOHO'O H3 THUIIOB DKeaHH4YeCKHX KIMHHOTIITUAOIKTCOACD K 8=
WHX KPeMHUCTO-IIIMHUCTHIX TIOPOA BMAHO, KaK MHOIO NMpefCTOUT elle CAeNarh: Ang
pacumppoBKH OCOGEHHOCTEH reHe3uca LUEeO/HTODB.

Ceiluac MOXHO TOBOPHTE IO KpafiHelt Mepe O CllenyloWMX THHIAX GUIUTICHTCO=
nepxammx o6pal3oBaHuil M CBA3AHHBIX C HHUMH MUHepanax.

1. KpacHble riyGoKOBOAHEIE MNIMHBI-HAKGONEe PACTPOCTPAHEHHEM THI (H/IHICHT—
cofdepxamuX nopoa. B HuUX BHASNKIOTCA pPA3HOBUAHOCTH: a) rvnoSynspuble guAnMn-
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llpokanennent o6pazeu, “C

550 650

d (020), & 1 d (020), A I
8,83 77 8,80 70
8,95 85 8,89 69
8,02 60 8,90 43

cHTOBble DOpasoBaHUS MMM WAPH C renenoaobHOI CTPYKTYpO#, SBIAOMMECcCH IepBHY—
HO# saponblueBof ¢opMO#t OPY3OBHAHBIX CPOCTKOB (M/IHICHTA, YACTO BCTpeHalomHX—
'cqa B ramHax. [Tod MHKpPOCKONOM XOpOWO BHMAHBEI (OPMBI PACKPHCTA/NTH3ALMH LIAPDB
Ha KpecroofpasHble M 3Benyarhble CPOUTKH H3 OTAENBLHD BHIPACTAKIINX KPHCTAJIOB,
Gopvuposanue rnobynapubix ofpasobanuil CBA3AHD, NO-BHUANMOMY, C amopdusanne
TOHKOH 6a3anbTOBOH I'HANOKIACTMKH, I'l€ HHTEHCHBHAA THAparauyus “OOBOOMT” CTEeK-
o oo renenmonoBHON ¢asakl; 6) paccedHHble KpucTtainbl GHIIMICHTa, B KOTOPhIX
OTCYTCTBYIOT IpHSHAKYM CYIECTBOBAHHA MEPBHYHON IJ10GY/SpHOH CTPYKTYDHEL, '

[eransHoe uaydeHue o6pa3oBaHus ¥ BOSMOXHOH KpPUCTAINOXHMHYECKOH Cremnudu-—
KM Paa/UyHBIX TUINOB (M/ITHICUTA KPACHBIX I'NIyGOKOBOAHBLIX IVIMH #ABASEeTCH 3apavel
ganbHeRLUIMX HCCleaoBaHul,

2, Punmuncutel, obpaaylomyecs no 6a3ansToBBIM rHaloknacturaM. OHM omucaHb!
MHOTHMH aBTOpaMH, XOTH NeTald BOSHUKHOBEHUS ¥ (OpMBl KPHCTANNH3AUHH HA ypOB—
He CKaHupywoleil IeKTPOHHOH MHKPOCKONMH MOKa He mpociexensl, Ilo-Buaumomy,
OCHOBHOH ¢opMO# pacnpocTpaHeHHs SBJAAIOTCH CHHTETHYECKMe 06pasoBaHud B IyCTO—
Tax ¥ HHTePCTHUHOHHBIX NpOMexyTKax, PopMmuposanue OMUMICHTA NPH HEIOCPEACT—
BEHHOM Npeo6pasOBaHUH KpPYMHBIX OGIOMKOB oenos'n_mx CTeKON He A0KasaHo. DTOT
THI T'eHeTHyecKy OGMM30K K (MIIMICHTAM, YACTO BCTpEYAMMCH B ACCOUMALMH
CD CMeKTHTaMH B T'albMUpPOIATHYECKH-H3MEHeHHbIX OasalkTaxXx OKeaHHYeCKoro cyb-,
crpara.

3. QunmuncuThl, NPUCYTCTBYIOMHE B OHOreHHBIX KapGOHATHBIX ¥ KPeMHECTHIX
noponax. B TuppeHckoM mope B ckB, 373 ommcaHa ueMeHTauns (GH/UTHICHTOM (O—
paMHHHPEpO-HAHONIAHKTOHOBOH IIOPOAR!, NpHYeM GWAMMICHT MHOTOA .JIPOHU3LIBAET M
cTeHKH pakoBuH ¢opamMuunpep. OcoGeHHD HMHTEHCHBHOE (OpPMHUpOBAHHME KpPYIHBIX
KpPHCTANIYYeCKNX OTOpouYeK ¢u/uIMncHTa ObIO 3abpUKCHPOBAHO HA KOHTaxTe 6Gasanp-
TOB M KapOOHATHBIX IOPOA.

3roT NlepeyeHb HE MCKIIOMAET, KOHEWHO, APYTHX THIIOB OGpA30BAHHA (GH/IHICH-
TOB B TIOpOAaX OCANOYHOI'O CJI0f OKeaHoB. Hampumep, ¢uamuncur wacTo mpHCYTCT-—
ByeT B fiipax Xejle3oMapradiueBblX KOHKpelMit, rae OH TakKXe acCouMHpyeT C 06/10M-—
KaMH H3MEHEeHHBIX T'Ha/IOK/1acTOB M CMeKTuTaMu. BepodTHD, ofpasopaHue GUIIMICH-
Ta OO/MKHO HHTEHCHPHUMPOBATLCH BO3NEHCTBHEM THAPOTEPMAJLHBIX PACTBQPOB HIIA
NMpoCTO TOBBIUEHHBIMH SHAYEHHSMH TeMnepatryp. [1oKasaTeNnbCTBOM Yy4acTHd THOpPO— -
TepMaBibIX PACTBOPOB MOTYT CIYXHTH ONHMCAHHBIE BhIUE CBOeOGpasHble KpYTHbIE
3oHANBHBIE KpUCTAIBl QM/IMIICHTA, COCTOfLHe H3 4YepeAYIOWHXCH 30H pocra ¢uuiHI-—
cura, THODPOOKHCI/OB )Xeleaa M Maprasua, a Takxe poaoxpoaura (cM. puc. 7).

PuINUICHT B OCAONOYHOM CJID@ HECTDEK; 9TD yOemHTEeNbHO MNIIOCTPHpYeTCs naH-
uenvt C. Cronuwbep [Stoncipher, 1976, 19781 u [Ix. Bonca [Boles, 1977,
1978], nokasaplHX ero NOCTENEHHOE HCYE3HOBEHHe B KONOHKAF CKBAMHUH IIy6GOKO—
BOOHOrO Oypenusl C HapacrawseM INIyOHHBI 3aneranus Gonee 50 M. He MeHee pax-—
HO TO, 4YTO Ha rJIyOMHAX Oaxe NepBOoro AecATKa MeTpoB B INEHCTOLEHOBBIX, IIHO—
IIeHOBbIX M MHOLUEHOBBIX INIMHAX H&GHIO,EI&GTCH CU/IBEHasgd KOppoOHpOBaAHHOCTDb KpHCTA-
noB GWUIMIICHTA M 3aMelleHHe ero INIHHHCTBIMH MMHepalaMu (cke, 49-51).

DUITHICHT CONPOBOXAAETCSH YETKMM MapareHe3oM APYTHX AayTHreHHBIX MHUHepa-
7I0B: XeNe3UCTHIX CMEeKTHTOB, T'HANOOKHCIIOB Xele3a ¥ MapraHua, B page ciydaes
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Puc., 10, PenTrenorckas XapakTepHCTHKA DASHLIX NJIOTHOCTHHIX $pakuuil oGpad-
uop knuHonTunomutos Umamitckoro (obp. 27-252-9-2-90-92) - (1 ) u Arnan-
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Puc. 11. TepMOyCcTOUYHBOCTE PASNHYHEIX MINOTHOCTHHIX (pakluii KIAHONTHIIOMUTE

g3 ATnaHTudeckKoro okeaHa (o6p. 2-8A-9-1-33-35)
I~ nerxas ¢paxmug 5;

nepatype 550°C B Teuyenne 15 u;

CcOCTOfAHHE,
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6apura. BoaMoxHO, mpucyrcTBHe GapuTa fBISETCH A0KA3ATELCTBOM BO3AeHCTBHHA
runporepM. Bo BCAKOM cnydae, MGBECTHBI IpPOMEXYTOYHBIE GOPMBI MEXAY GUIUTHIICH—
TOM M TapMOTOMOM, & B pdae y4acTkoB THXOro okeaHa NPHCYTCTBYeT THIHYHBIN
rapmoroM |J/lucunema, Byrysoea, 1976].

[lo maHHBIM CTaATHCTHYeCKMX moacueToB [Ix. Bomca (cM, puc., 3) BuHAHO, 4TO
K/IMHONTHIO/IUTEl NPAKTHYECKH NPHYPOYEHB! K TeM Xe THIaM [OPOA, YTO M (QH/IMICH—
T, OHAKO MuUHepanoro-nerporpapyyeckoe H3yuyeHue NOKa3bIBAeT, YTO OOGCTaHOBKH,
B KOTOPHIX MNI'YT 006pa3soBHIBATHCH KIMHONTH/IOJIHT M NapareHeabl CBA3AHHBIX C HHM
MHHEpAJOB, liMpe M pasHooGpasiee, dem y ¢mnnmncura. [lpexne Bcero, xamHOmTH~
NOUT BCI1PSHAETCA HE TONBKO B IMAYBOKOBOAHEBIX, HO M B MENKOBOAHBIX OT/IOKEHHSX,
[ng KAHHOLTH/IO/IHMTOB, CBS3aHHBIX C COGCTBEHHO Ne/arH4eCKHMH IVIMHAMH, COS81aeT-—
cf Br .ATJEHHE, 4YTO OHM Yalle BCTPEYAloTCHd B TINIMHAX, COOEPXKAIIMX KpeMHUCThIe
0C  4£H, XOTHd 2TO He NOAKPEIJIeHD NOKa CTATHCTHYeCKMM MarepuanoM. Hacrora
BCTpeYaeMOCTH K/IHHOITH/IOMMTOE B 2 pasa npeBblliaeT 4YacTOTY BCTpPe4YaeMOCTH
(MANMIICHTOB, YTO, DYEBMAHO, ONPEAEefAeTCH BHICOKOH HACHINEHHOCTBLIO K/IHHONTHIONH=
TOM IVIHHHCT O—L€O0/JIFT—KpPHCTOBATMTOBLIX MOPOA, WMPOKD PACIpPOCTPAHEeHHBIX B @oLe—
HE U NO3OHEM MeJy,

KaxkoBbl e OCHOBHBIE THIBI KJIMHONTH/IOIMTCOOepxamuX nopoa? [lBa ua HuX
ommcagkl BRINE,

1. KpeMHHCTO-INIMHHCTEIE TIOpOABI, B KOTOPhIX WHPOKD pA3BUTH  IVI06Y-
ngpHple o6Opa3’oBaHud, B HEKOTOPHEIX ClyYadXx $@BHO OHOIeHHOM, B [OpPYrHX —
HedCHOM, BHAMMO abuoreHHoi, mnpupoasl. [Inobynm, wm, “wapbl”, 6Gea cre-
nOB OHOI@HHOH CTPYKTYpEl HMEIOT Te Xe pas3Mephbl, 4YTO H T1J/I00ynH ¢un-
MMICHTA; Noa OHHOKY/JIApOM X MMKPOCKONOM OHM HEOT/IMYHMBI OT IOC/IeIHHX,
M IPUHAMJIEHHOCTE HX K KIHHONTUIOIHTY YCTAHABIMBAETCH TOJIBKO PEHTT€HOBCKHM
aHAIM30M M TIOA CKAaHOM. & .

2, Co6CTBEHHO TINIMHHCTEIE IOPOARI C pACCEdHHLIMH B Macce IVIHHHCTOI'O Be—
mecTBA KpUCTA/UIAMY KiuHONTHIOMMTa, ChedyeT, OAHAKO, NMOAYEPKHYTh, YTO €CiH
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napareHeTH4YeCKH CBASaHHBIMH C QHJUTHIICHTOM TINIMHHCTHEIMH MHHepalaMy gB/ISI0T(d
theppHCMEKTHTEI, TO NapareHe3 KIHHONTH/IOIHTOB 6Gonee pasHoobOpasdeH: OH Haule
BCTpeYaercs C (eppUCMEKTHTOM M C NalblrOpckuToM, Hepeoko COCTAB TIMHUCTO-
o BEWeCTBa GhIBAET CMEUIaHHBIM: NalLIIOPCKUT H GepPHUMOHTMOPH/VIDHHT IPHCY TCT—
BYIOT BMECTE B NEPEMEHHBIX KOMM4YeCTBaX. ACCoUMANHS K/IHHONTH/IONHT~Ia/bIrop~
CKUT-KpHCTOBAMUT HCKIIOYUTENBHO LIHPOKD PACHPOCTPAHEHA B 90UEH~-ME/IOBBIX OT-—
noxeuuax kak Tuxoro, rak ¥ ATIaHTHYeCKOro okeaHa. IlapareHesa aTuX MHHepasiob
WwHpoko ofcyxaoaercsa B Jureparype, M emy nocesmena crarks O.C, JlomoBO# M
Ap. B HACTOfMEM cOOpHHKE,

3. KNyHONTHAONUT B OpraHOrEHHBIX KPEeMHHCTHIX ¥ KapGOHATHBIX ITopodax Hac—
TO Npeacrab/leH Xopowo o6pal’cBaHHBIMHM KpPHCTAIaMH B IYCTOTAX OPraHd4yeCcKHX
OCTATKOB, HHTEHCHBHO 3aMeluaer pagMoisapHH; Nod CKAHUPYIOIWHM S/IEKTpPOHHBIM
MHKPOCKDOIIOM OH OGBIYHO BCTpevYaeTcH B ACCOLMALMH C JjenuchepamMu Kpucrobamura.
OnHOBpEeMEHHD NpHCYTCTBYIOT TaGIuMTyaThle M NpUSMAaTHYeCKHe KPUCTANIL! IIPH 9BHOM
npeoblafaHuy NOCIeNHUX; YaCTO B LEOIHT-KPHCTOGAMMTOBEIX IOpoAax oTMedaeTcs
IIPEMECE IVIMHUCTBIX .MMHEPAIOB — CMEKTHTOB H nanbiropckura., CMEKTHT ualle BCe~
'O CHHI'GHeTH4YeH C KJIHHONTH/IOIMTOM, & NaNbIFOpCKHT Npe[CTaB/feT, BHAUMOD, Gonee
noanouuit MuHepan, MHorna ynaerca HaA6/100AThH cliedbl MHTEHCHBHOH KODDPO3HH Na/lbl-
IOPCKHTOM KPHCTAIIOB KJ/IMHOIITH/IO/IKTA.

4, CneayeT OTMeTHTHL elle DAMH cneuudHyecKuii THI NMOPOA, B KOTOpPEIX pacipo-
CTpAHEHE! KIMHONTHIOIMT~Ied/IaHOuTOBbIe MUHEepa/ibl H He Obll BCTPe4eH (MIIIHIICHT.
Jro uepHEle ClaHUBl, Gorarkle OPraHHYeCKHM BellecTBOM, omrcaHueie J1.M. Boroaio-
6osoit u I1.Il, TumopeebriM [1978] (cks. 400, 402 ATnaHTHYECKOrD okeaHa),
M nurEATE. B Muaufickom okeaHe (ckB. 214), omucamnbie k. Boncom [Boles,
1978). ®PopMbl HEOJHTOB KIHHONTHIOMHT-TeHIaHHTOBOMN rpynnesl B 0€TPHTOBO-—-Kap=
G0OHATHEIX MeJKOBOMHBIX ITOPONAX, ACCOUMHPYIONMX C HepHBIMH ClaHUAMH, UUTABE!
KOTOpBIX GbLIM NMI06e3HO mpeaocrabnenb! HaMm JILH, Boromoﬁoaot’i, COBEepIIeHHD OT-—
AMYHBl OT KIHHONTH/IOMMTOB BCEX APYI'MX OKeaHpuuSKuX mopoa. Onu obpasylor Kpyn-
HBle TaBnuTYaThle HedelMMble KpHCTainlsl pasmepoM ao 0,2-0,3 MM C-TOHKOM
CrafHOCTRIO B OAHOM HANpAaBJeHWH, HHOrOA C/1abbiM ABYNpPE/]OMIESHHEM H MPAMBIM
yracauueM, KpHCTAa/Ibl 3aNo/IHAIOT MOPOBBIE NPOMEXYTKH MM TOMOCTH ¢opaMHHHDEp,
Hepenxo B BHAE XDPOWN OIPAHEHHBIX Tabnu4eX X CPOCTKOB OHM pacCesHbl B TOHKD
arperaTHOi OCHOBHOK MacCe KapGOHATHBIX HOPOA, ACCONMUPYIONHX C YEpHBIMH ClatH—
namyi. OyeHb HHTEpecHBIM ODKAa3BIBAeTCH TO, 4YTO, B OT/AMYME OT OPYTHX OKeaHuyec—
KMX K/IMHONTHIIOIMTOB, 3TH LEOJHTHl XApaKTEepH3YIOTCA HU3KOH TepMOCTOHKOCTHIO,
npubmukamomei X K NepexoOHbIM KIHHONTH/IOMHT-reinanadraM, OoHaKD STOT THI
KITHHONTHNOIUT-TeR/IaHANT OBEIX MHHepal/iloB NpeAcTaBlfserT rJiaBHEIM 06paspoM. MHHe—
panoru¥eckuii MHTepec, NokasblBad Kak CYWECTBEHHO OKpyXalomasd cpena MOXeT
B/IMATE HA XMMHMYECKYI0 XapakTepUCTHKY K/IHHONTHAOIHT-IeiNnaHAHTOBEIX HEDIHTOB,

Bonrpwoe pasHoobpasyie NMopod, B KOTOPBIX BCTpedaeTcs K/IMHONTWIOIHT, Onpene-—
nser M Gofbllee pasHOOOpasHue MapareHeTHYECKH CBASAHHBIX C HHM MHHEpa/ioB: B
riIyGOKOBOAHBLIX IVIMHAX ITO CMEKTHTE! M NAajbIrOPCKHTHI, THAPOOKHCILI Xelle3a H
MAapradia; B KPeMHHCTBIX INIHHAX B KPeMHHCTHIX nopogaX 0043arellbHbl U 0GHILHBI
MuHepasbl KpeMHe3deMa - omail C~T, kpucrobanur, KBapu; B Iopogax, 060rameHHbIX
OpraHHyeCKHM BeeCTBOM, — IHPHT.

BepreMcs k mpobiieMe NpOHCXOXMOEHHS UEOJHMTOE M IPHYHH, ONpedersildX Bo3—
PACTHYIO 30HANBHOCTB pACIpen]erneHHs GUIHINCHTA H K/AHHONTH/IOMHTa. Kak yxe ro—
BOpH/IOCH, NMpo6JeMa aTa NUCKYCCMOHHA M B TOC/e[HHE I'OAbl NOABEpraeTcs LHpO—
xoMy obcyxnennio | Koccoeckasa, 1975; Jlucuuwma, Byrysoea, 1976, 1978;
Stonecipher, 1976, 1977; Boles, 1977; Coutyte, 1977; Petzing, Chester,
1978; u np.].

To, uro obpasobBanue (U/UTHICHTA CBA3AHO C Na/bMHPOIHTHYECEKMM H3MEHEHHeM
6a3a/1bTOBOH TIHANIOKIACTHKY, HE BRI3EIBAET ceiyac COMHEHHH IOYTH HH Yy KOr'o.
3ror nponecc noapobuo omucan E, Bomarru [Bonatti, 1963], P. Pekcom [Rex,
1967], H.C. Ckopuskoeo#t, H1.0. Mypaomaa [1968] u myorumu ApyramH. MHe~
une H.A, Jlucuubimoit u I'.10. Byrysoeoit [1976, 1978], ceasmbanomux 06paso-
BaHue QOMIIHNCHTAa C NpeobpasoBaHHeM KHMC/OH MHPOKIACTHKHM, NPHHECEHHOH C KOH-—
THHeHTa, He noareepauiock. B.B. IlerpoBa, usyyabwad BynkaHMYeCKHe CTeK/a B
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KepHax CKBaxuH peficoB 6, 8, 16, 17, 20 DSDP Tuxoro oxeana wua. Gonbuom
baxTHYECKOM Marepualne, Nokasala, 4YTD KHCHABle CTeK/la OOLIYHO 3aMemarTcsd CMeK—
TUTaMH, HO HM SBJCHHS UX amopdusaumm, uu oOpasobanms fi0 HEUM LEONUTOB OOHa—
pyxeHo He Gbuio, MoxeT 6bITh, 9TOT Npouecc CHOCOGEH HATH B YC/IOBHAX TI'HAPOTEp—
MalbHOM NepepaGoTKH H/IM NOBBIUEHHBIX 3HAYEHMH TEeNoBOrO NMOTOKA, IPHM KOTOPEIX
OUCNEPCHBIE KHCMbIe CTeKJa CMOrYyT NpPHHATEL y4YacTHe B CHHTe3e HOBhix (as. Opna-
KO HM3BECTHO, 4TO NpH Npeofpas’oBaHuy BY/IKAHHYECKOro CTEeK/1a B LEOJIHTHl B aHAaNa—
aoHe pH 7-9 (koropeiif BKmouaer pH Mopckoff Boabl # HOBBEIX paAcCTBOPOB B OKeaHH—
yecknx ocagxax) orHowenme Si/Al MaTepuHCKOro Marepuana ompeaessieT OTHOLE-
e Si/Al o6paaywoomerocs neomura, [lpy pH >9, B YaCTHOCTHM B YC/IOBHAX e-
JIOYHEIX 03ep, ChHIpkeM O/18 o6pasoBaHusl GU/MHICHTA MOXKET CIYXHTH CaMBIlf pasHo-
o6GpasHelif anlOMOCHIMKATHBIE MarepHall, Ha4YMHAHS OT HECTOHKHX INe/NOYHEIX [0 Hau-
Gonee CTOHKMX PHOMMTOBEIX crekon. Ilo orwmomenmio Si/Al camem “mopxopsmum”
MarepralioM AN CHHTe3a QW/VIHIICHTOB B OKeaHaX ABndioTcA 6asanbThl: OTHOLIGHHEe
Si/Al B oxeanmueckux ¢mmanmncurax 2,4-2,8, B Gasanbrax M IETOYHLIX 6asaib—
rax 2,67, B aHneasurax 3,1, B puonuroBeIx obcuauanax 4,7 [Hay, 1966; Pet-
zing, Chester, 1978].

Tax xak [ois cuHTe3a GHWIMMICHTOB GlaronpHSTHBI LWeNOHHbIE YCIOBMd, TO MOXHO
NPeanoAOKUTE, YTO HNATHUCTAA HEOAHOPOAHOCTE WHTEHCHBHOCTH HACHINEHUN LUEOIUTa—
MH KpacCHBIX I'TyGOKOBOAHLIX I'NIMH KOHTPONHPYeTCH B HM3BeCTHO! CTemeHH NepBHYHON
WeNDYHOCThIO MaTepHHCKOI'0 Marepuana, B YaCTHOCTH, NPHUCYTCTBHEM IIE/0YHBIX
GasansronnoB. lllupokas pacnpocTpaHeHHOCTHL GHIUIMIICHTA B OCAOKax paifoHOB moa-
BOAHLIX TOOHATHH CO CBOHCTBEHHEIM MM WIE/OYHBIM 6a3alLTOBBIM BYJIKAHHSMOM OT—
Meuanack B JHTeparype. XOpoWO H3BECTHO NMPUCYTCTBHE pPA3HOOBpPA3HBIX IEIT0B
Een04HBIX IIopod B NOBEPXHOCTHOM cioe ocankoB [Yaiknukoe um ap., 1976]. B
nocnegHHe ToAbl OOHAPYXKEHO WHPOKOEe PACIPOCTPAHEHHe WEeIOYHBIX OCHOBHEIX NOpOA
B IEHTpalLHOH M BOCTO4YHOH Korsioemmax Tuxoro okeama [Nothland, 1976; Byer-
ly, Melson, 1976; Sabbarao Hekenian, 1978]. Moxto npeamonoxure, 4To O6M-
npe QHUIUTHIICHTA B LEHTPanbHO# uyacTi THXOro OKeaHa OBBACHAETCH IUHPOKHM pasBH—
THEM B TNpefenax 9TOro0 PeruoHa LIEIDYHOr0 BY/IKaHH3MA,

OcofeHHO OHCKYCCHOHHEIM SBJISETCH BONPOC O IPHYMHAX 30HANBHOI'O BO3PACTHO-
ro pacnpenenenusi puinuncura u Knueontuionura. AL, Koccoecko#t [1975] 6wuto
BBICKA3AHO NPENO/0KEeHHe, YTO MPIMHHAMH 30HANLHOID pPACTIPE[e/IeHNs UeD/IUTOB
Moryr 6bITh: 1) anureHeruyeckoe npeo6paaosarme‘cbmnnncma B K/IMHOITH/IOIHT
3a cHeT TMEepPeCTPOHKK CTPYKTYPLI MEpBOr0 M UCHONL30BAHMS NPH GOPMAPOBAHKM BTO-
poro SiO9 pacTBOpeHHBIX KPEMHHCTBIX OpPraHuaMoB, 2) nepBHYHbIE OT/IMYUS B 3TH
reo/ory4ecKue IepHoabl cocTaBa ByJ'IKaHH‘-IeCKDI‘D Marepnana, 3a cueT KOTOpPOro
06pasoBBIBAIIMCE ®TH OBA LEOIHTA,

Touka 3penus SMHUTeHeTHYeCKOro npeoGpaaoBamm GHANUIICHTA B KIMHONTHIIOMUT
OOMHHHpYET cefidac CpeaH HcclegoBarernefi, MHOTHE H3 KOTOPBIX NpPUBEIM BeCcKHe
nokasarenscrBa ee crnpaBeanmsoctu [Couture, 1977; Stonceiepher, 1976,

1977; Boles et al., 1978; u ap.]. B to xe Bpems [k. [Tlersunr u P. Hecrep

[ Petzing, Chester, 1978] npupepxusaiorcs apyroi KoHuemmuu, OHH CHHTAIOT,

yTo QM/IMICUT 06pasyercs npu GHICTPOM pAaS/IOMEHHH OCHOBHEIX M IIEIOYHBIX CTEKO
c Hu3kEM oTHowenmeM Si/Al M nosToMy o6uileH B MOMOOEIX OCanKax, & K/IMHOITH-
nonuT GOPMEPYETCH Np¥ MEONeHHOM pasliOMeHMM KHC/IBIX CTEeKON C BHICOKMM DTHO-
wenneM Si/Al, moueMy M pacmpocTpaHeH B Golee NpeBHEX Nopomax. Baraaasb

9THX ABTOPOB HE MNOATBEpPXAaloTCd XapaKTepHCTHKOH OT/IHYMH BYJIKAHH3MA B I'0/I0—
ueH-MuOLEHe M 2oueH-Meny. Hamporus, kax mo maumbiM [bkoHca [Jones, 1973],
TaK W N0 HAWUM HaOMIONeHHIM, N/l S0UeH-MeJOBhiX nopon THXOrD OkeaHa Xapak—
TEpHO NPEHMYILIECTBeHHOE DACIHPOCTPAHEHHE He KMC/BIX (KaKk B INIeHCTOUeH—MHOLEHO—-
BBIX OT/IOXKEHHHX), a 60/lee OCHOBHBIX H e/ I0YHO~OCHOBHEIX CTEKO/, Bnpouewm,

Ox. Tlerauur u P. Yecrep AoNycKawOT M JOKaibHBIA CHHTE3 KIHHONTHIONHTA IPH
YYACTHH KpeMHe3eMma paCTBOPEHHBIX OpraHM4eckuX OCTATKOB. PelleHne aT0ro Bom-
poca tpeGyer nalbHeHllero H3y4eHHs COCTaBa BY/IKAHOMEHHOOD MarTepHaia B NOpo—
gax pasiuYHOro BO3pAacTaA.

PaccMoTpuM HMeomuecs ¢akThl, Kak oTMedanochb Bhlue, HAKONIEHE! [10CTAaTO4Y—
HO yBenMTelbHBlE N0KA3ATEeNLCTBA HECTOWKOCTH (M/UIMICHTA B OCANOYHOM CilDe
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OKEaHOB M ero HCYe3HOBEeHud Ha rirybuHax Gonee 50 M, a Cyas N0 NOMYyYEHHBIM
HaMH A8HHBIM - Oaxe paHbwe, Ecnu yyectsb, uTo remMmeparypa y HOBEDPXHOCTH

gHa 4°C u 4To OHA CYWIECTBEHHO He MeHsack mocne MmuoueHa [Savin et al.,
1975], TO MOXHO DPHATH K 38KIIOUEHHIO, YTO QHAHICHT 00pasyeTCs M yCTOHYHB
NpH HEUSKMX Temmeparypax. B To e Bpems HekoTopble pakThl He NOSBONSIOT YBe—
peHHO CYUTarh, 4To GopMupoBaHWe GW/UIMICHTA HE MOXET ONpefelfiThLCH WIH, BO
BCAKOM cCJIydae, MHTEeHCHPHUMPOBATHLCH IOBBIUEHHLIMHE 3HAYEHHAMH TEIIOBOrO MOTO-
Ka HIH BO3OEHCTBHEM HATPETHIX PacTBOPOB. [loCTATOYHBIX JAHHEIX A8 TAKOI'D
yTBepXIeHHs MOoKa HeT, OOHAKO B ero HONL3Y MOrYT CBUAETENLCTBOBATE HUHTEHCH-
¢ukanus oOpasobaHusd ¢(UUVIMICHTA HA KOHTakTe 6as3albTOB M KapOoHATHBIX HIIDB

B Cpenunno-ArnanrnueckoM xpebre [Garrison, 1973] u, mo-BuauMomy, ydacrtue
THAPOTEPMAIBHBIX DACTBOPOBR B 06PA30BAHUM HEKOTORLIX PASHOBMAHOCTER QUINMNICH-
TOB, B YACTHOCTHM ONHCAHHBIX BBIIE 30Ha/IBHBIX KPHCTAIOB (QM/VIMICHTA C SO0HAMM
ponoxpoanta (cM. puc. 7). BepofTHO, rMApOTepMabLHBL IeHe3HC MMEWT M 0GHapy-
wenntle H.A, Jlycuurmoidt u 10, Byrysosoit (19761 upesehmuaiino uuTepecusie
LUEOJIHTHI [IPOMENYTOYHOI'O COCTaBa — (QH/UIMICHT-IapMOTOM H COGCTBEHHO T'apMOTOM,
copepxamue coorBercTBeHHO 4,78 m 9,64% BaO u npuypodensrie K NOABDAHLIM
ropam Mapkyc-Hekkep, a Taxxe B CeBepo-BOCTOYHOU KOT/AOBHHe THXOro okeasa,

Takum 00pasoM, HeT AOLTATOYHBIX AAHHBIX M8 TOro, 4robbl CBA3bIBATE I'eHe-
3uC GUANHICHTOB TOJIBKD C HU3KMMH TEeMIeparypaMy MOBEepXHOCTHOID C/I0f M Iped-
no/larark €ro UCYE3HOBEHHME B KO/IOHKE OCANKOB B CBA3H C NOCTENEHHBIM W He3HA-
YHTENLHEIM IOBBHILUEHHEM TeMIeparyp, TeéM 6oiee uYrD (GHINMICHT O4YeHL WHPOKO
pacnpocTpaHeH B IalbEMHAPOIHTHYECKH-H3MEHEHHBIX 6Aa3anbraX OKea€HH4ecKoro aHa,
TIOrPYEHHbIX B HACTOSMA MOMEHT Ha TNyGuHLI, NpeBHuUAKMKE BO MHOrHX Clydasx
800-1000 M.

IMo-BupuMoOMYy, MeTacTabU/ILHBIM (GUIIMICHT ABASeTCd MMEHHO B 0CAgOoYHBIX HO-
pofax ¥ ero NouTelNeHHDEe NCYelHOBeHHE, OAHOBpPEMeHHDE C NoakBjieHneM Gonee yo—
TojuMBOro KiamHonTwionuTa (cM. puc. 2 ¥ 4), MOXeT ONpeAenaThCs NPUCYTCTBHEM
cBOOOOHONO KpeMHedeMa, NMOfBIfomerocd [pH IOCTeNeHHO HapacTawlleM 3lHreHe-
THYECKDM PACTBOPEHMN KPEMHEBBIX OpPraHi3MOB ¥ HeCTAOWIBHbBIX ailoMOCHIMKATHBLIX
¢az. CymecTBeHHO, 4TO K/IHHONTWIOIMT He BCTpevYaeTcsd HH B NpoayKTaXx H3MeHeHHs
OKeaHHuYeCKHX 6a3allbTOB, HM CpeaH 6a3albTOBLIX T'HAIOKIACTOB OCANOYHBLIX IOPOA.
3To TUNMYHLII M@Hepan WMEeHHD OCaAD4UHBIX oOpacsopaHuii, BCTpeuaomuics OOLINHD
BMECTEe C MHUHepa/laMH rpylnbl KpeMHesdeMa - onaimoM C=T, kpucrobanuroMm,
KBApLeM, :

OcoBoro BHMMaHHS 3ACIYKHBAST HAIH4YHE Cpeny KIMHONTWIONNTOBOH MHuHepanusa—
UMY B ®0HEHOBEIX M MeNOBBIX DCaAkax pas/MYyHbIX CTAQMHHBIX NEeHepauuil K/IMHCNTH-
nonuToBLIX KpHerannoe, HanomuuMm, uro Gofee paHHas reHepalud Npeacrap/eHa B
0B0OHX CiayHasx pa3pylleHHbIMH TabnuTYaThiMH KpucTalllaMd, KOTOpble, Cyad To MX
OTHOCHTEIHLHOH TepPMOCTOHKOCTH, XapakTepH3YITCH MEeHee BBICOKMM OTHOIIEHHEM
Si02/A1203, B TO BpeMd Kak GDiIee MO3AHHM 06pasoBaHusaM, pedcTaBlIeHHBIM XOpO-
o o6pa3oBaHHBIME IpU3MATHYECKMMH KPHUCTAalllaMH, MPHCYWA BBICOKAL . TE@pMOCTOii—
KOCTB W, COOTBETCTBEHHO, O4YeBHAHO, Go/lee Bhicokme coorHowenus SiOo/AloOa,
Ecnu Hama MHTeplnperamus BCTPEUEHHBIX CTAOMMHBIX 06pA30BAHMHA KIIMHOMTHIIOIHTO—
BbIX KpPHCTA/UIOB NPABH/ILHA, TO MOXHO KOHCTATHPOBATL, 4TO B X0A€ SBOIIOLUMH
SNUreHeTHYeCKo# hasbl ayTHrEeHHOI'D ULeOIMTO00pas0BAHHS HMEND MeCTO HOCTeNeH—
HOe HapacTaHHe KOHUEHTPAINH PeaKIMOHHOCIOCOOHOro KpeMHeaeMa, JTD CBHAETE/lb—
CTBYET O NOCTENEHHOM SNUI'eHeTHYeCKOM O00pasoBaHMM K/AMHONTH/IOINTA, HCIOIbL3YHo—
wero An1g cBoero GOpMHpPOBAHHS PACTBOPEHHE M IepeXxod B 6anaHc AYTHIeHHOID
MHuHEpanoobpasoBaHud COOTBETCTBYIOUIHX MeTacTabuNbHBIX GOPM  HMCXDAHBIX KOMIIO-
HEHTOB B pcamke, K 4HC/y NOC/EOHHX MOIYT OTHOCHTBCH HE TOIBKO KpeMHEBhle
MHKPOOPraHu3Mbl, HO M IUMPOKMH, 4 B psine ciy4aeB, OYEBHIHO, p.aaHDpom-lbm Habop
KOMIIOHEHTOB — BY/IKAHMYECKHEe CTEeK/a PA3HOH OCHOBHOCTHM M IIENOYHOCTH, a TaKXe
Gonee paHHME AYTHI'E€HHBIE ANIOMOCHIMKATBHI, B HACTHOCTH (GM/UIMIICHT.

B sapauy 6yoymux MCC/IeqOBAHMH BXOAMUT M3YHEHHE KOHKPETHOI'O TEeKCTYPHO-—
MHEHEpPaIOra4ecKoro pacnpefelieHus pasiHyHBIX CTaguiiHbIX 06pasoBaHHH K/IMHONTH-—
aomara. Takoit ananua yno6HO nmpoBecTd Ha 6as3e feralbHOro HCCiledoBaHus ob6Ha-—
DPYXEHHBIX TVIOOGY/AdpHBIX chep, COCTOAMMX H3 KOJOHHH KJHHONTH/IOIUTOBBIX KpHCTAasl—
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JIMKOs M MX arperaroB, MopdoreHernuyeckoe CXDACTBO AOHOreHHBIX IIAPDB KIHHO—
NTHAOMUTA C AHANOTHYHEIMYU TI06YNAPHEIMU 0GPA30BAHUAME, M3 KOTOPBIX BBIKPHCTAI-
JIM30BBIBAIOTCH KPHCTA/Ibl QUIUIAIICHTA, 103BO/SeT pacCMAaTpHBATEL MOCIEAHHe B -
KayecTBe BOSMOXHBIX MEeTaCcTaGUALHBIX NPeAeCTECHHMKOB NOCHSAYIOWMK NpeBpalie—
HHI ¢UATMTIICUTA B KIHHONITH/IOIHT.

Cnenyer 3aMeTHTh, YTD I'700ynspHble abHOreHHble 0BGpA30CBAHWA KIAHHONTMIOIHTE
BEITH BCTPEYEHB] HE TO/IBKO B OKeaHax, HO M B [AJTIEOLUEHOBBIX INIMHHCTO-KpEeMHH~
crbix cnannax Kammpopmun [Curtis, Comell, 1972]. Onnako nHau6onee mepcrek—
THUBHBIM OOBEKTOM /IS AEeTallbHOI'0 MOPHOreHETHYECKOrO M3YHYEHHS MOI'YT OblTh Go-
nee Mojoable “liapkl” U3 OKEAHHYECKHX ONUrOUSHOBBIX WM MHOLEHOBHIX CI/IOEB,
rae ¢(UKCHpPyeTrCs COBMECTHOE MNPUCYTCTBHE GH/IIMIICHTA M KIMHONTH/OIHTA H Haubo-
nee MOMHO PacKpBITEl AETalli MX B3aMMOOTHOLIEHH4..

OpyruM BEeCKMM OOKA3aTeNLCTBOM 3IUreHeTHIeCKoTa TPOHCXOXAeHus 830HATBHOCTH
CMeHB! QH/VIMNCHTA KIHHONTHIOMMTOM siBnsiorcs ganuwie P, Kyriopa [Couture,
1977], nokasarmero GMuSOCTH BAOBOTD XMMHYECKOrD COCTaBa TPETHYHBIX CMeK—
THT—(GM/UTMIICHTOBEIX M MEJIOBBIX CMEKTHT-IAaMBI OpCKAT~KIIHHONTH/IONHTOBBIX INVIMH,

u k. Bonca [Boles, 1977}, ycranoeupwero 6/1uskuii KATHOHHEII COCTAB OKea-
HHYECKHX (UIIIMIICHTOB M K/IMHONTH/IOIHTOB, OOHAKO NpH pPACCMOTPEHHWH YCIIOBHH
SMHIeHeTHYeCKHX NpoueCCoB, Ompede/MBUINX (OpPMUPOBAHME KIMHONTH/IOIATA, HENL3f
HE YYWTBIBATL BAM(HYK CIeuHMpHKY S0LUeH-Me/obhix GacceiinoB. Kax mnokasanu uso-
TONHBIE HCC/AeA0BaHUA KHCIopona OeHTOHOCHBIX (opaMuHHpep, TeMIeparyphl B 3ole-
He-MeJly TPHAOHHOH Bombl aocturamy 15°C [Savin et al., 1975]. Cosepuenno
8CTECTBEHHD, YTO Takue BHICOKHE 3HAYEHUS TEeMIeparyp He TOJIBbKO HaOAOHHBEIX, HO,
DHEBMAHO, N NMOPOBBIX BOA HE MOTM HE MHTCHCHOWUMPOBATL BCE NPOUECCHl AYTH—
reHHOr'0 MMHepanoobpasOBaHus, B TOM HuC/le ¥ GopMUPOBAHMS WeONHTOBR. [TomMuMO
3TOro, npouecc ofpasnBanus KIFHONTHIOANTa MOr ObITh MHTEHCUDMUMDOBAH ¥ pe-
rHOHA/IBHEIM BIHAHJEM THAPOTEDPMANBHBIX pacTBopoB. X mpucyrcTbBue, CBS34HHODE

c riofanbHOH TEKTOHHYECKOH NMepeCTpOHKON oKeaHWYeCKOro AHa Ha rpaHHle 20LeHa-—
Mena, PUKCHpyeTCs MOBCEMeCTHD MOABIGHHEM B T0 BpeMs KpeMHell M Nopue/laHH—
TOB, 3aNOIHEHHEM B KapOOHATHO-KDPEeMHHCTEHIX NIOpOOAX OCTATKOB OpPraHU3MOB Xall—
LEeNOHOM, WHPOKHM PaCHpOCTpPaH¢HUEM MalbIrOPCKUTAa M Kelle30MAapraHIeBBIX MHK-—
pokoHkpemyit. [IOBBIICGHHEIE TEMIIEpaTyphl 06pa30BAHNA TAJLTOPCKHTA B ODCANOYHBIX
nopopax THXOro OKeaHa GbUIM HelABHO 3ahHKCHPOBAHEI 110 M30TOIHOMY COCTABY
kucnopona [Curch, Velde, 1979].

B onurouese Habnionaercd obllee CHIMEHuE TeMNeparTyp OKeaHWUecKo# BOABI U
ce BoapacraHme B CcepedHHe- MMONEHa, T.e. B TCM Xe BpPeMeHHOM MHTepBale, rae
Habmonaercs ¥ TIMK MHTeHCHiMKanum neonmroobpasobamus {cm, puc, 2). Ecam
y4eCThb, YTO [/ BpeMEHHBIX HHTEepPBA/IOB MHOUEH U S0LUEH — NOSAHEHA M yCTaHDB-
neHa rioba/ibHad HHTeHCHOHKAauMsi BYJKAHHYECKOH NedTeNbHOCTH Kak B DKeaHax,
Tak u Ha koHTuHenrax [Kennet et al., 1977], To craHoBuTcs OYeBMAHBIM, Kak
TECHO MpPONECCH UeMTHTOO6pA30OBAHNUS II2pennerTaloTcsd ¢ IeolorHYeCKHMH SBAECHUIMH,
HMeIHEMH obmennalerapHoe SHadYeHue. DTOT BaXHeliluyi Bompoc, Tpebymomuil crne-
UMAJBHOIO H3y4YeHus H oOCyxOeHUS, HE MoXeT ObIThL PACCMOTPEH B paMKax Ha-
crosuelt CTATLU, OOHAKO B ee 3ak/IIOYUTE/ILHOM pasfese Mbl KOpDOTKO 3aTpOHeM
NepcrneKTHBLI TAKMX HCCSOOBaHHH. s

llecnurs! ¥ npobneMs! rnoGanuHOf Koppendumyn reonorudeckux npoueccos, [MpoGne—
Ma KOppe/siii T'eolOrHYeCKHX NPOLEecCOB M ABJIeHHH B ryiofanbHOM Macurate —
ceflyac DOHA H3 BaXHeMnuXx npobneM reonorud. Lleonprbl MOrYT 3aHATL HEMalo-
BaKHOe MeCTo B 9To# mpobBmeme, B paGore [lk. Kemmera [Kennet et al,, 1977]
6blla ITOKasaHa BO3MOXKHOCTEL KOPPEeNfUMH YpOBHel HHTeHCHOHMKALMM BY/IKaHH3MAa IIO
Npoc/iodM KPYIHOBEPHHCTBIX METVIoB; NPOCIeXeHHHX aBTOPAMM B OKeaHax B CKBa-—
KUHAX TIyGOKOBONHOI'O GypeHHs u B CONpele/nbHbIX 4YacTdax KoHruHeHTOB. Bonee
paHHHE OTJIOKEHHS ABTOPAMM He PACCMATDHBAIHCE, TAK KaK B NATEOreH-MEeJIOBhIX
nopodax OKeaHOB INEIVIOBhIe NPOCIIOM TPYAHO MASHTHORUMPYIOTCH BCIEACTBHE HX 3MU—
reHeTHYeCKOH H3MEeHEeHHOCTH, PaaoM ucclieposaTeneit BLICKA3LIBAIOCH NPEANo/loNe—
HHe, 4YTO IOPHU3OHTHl KpeMHel, TAK LIHPOKD NpeACTaBllcHHble B 30LEHe M MEely,
Moriy ofpasoBaThCs 3a CueT NennoBoro martepuana [ Gibson, Towe, 1971].

HAC TOYKa 3pEeHMS [EePBHYHO-BY/IKAHOI'€HHOI'O IIPOMCXOXAOEHHS KpeMHell B najleoreH-
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MeinoBolt dbopmauun Pycckoi#t niardopmbl o6ocuoBana B.HM. MypaeweBeimM [1973,
1979]. K aroMy e BpeMeHHOMY MHTEPBAIY KaKk B OKeaHaX, Tak M HA KOHTHHEH—
Tax NpUypOueHO MAaCCOBDe PACIpOCTpaseHde KIAMHOMTHIOINTA, BCTpeYaioilierocs B
BUAE MaJIOMOIIHBIX NIPOCTIOEB MW/ B PACCESHHOM BHOE B pas/HYHEIX IOpOJaX KpeM—
HHCTO~ME/IDBBIX MiaThopMeHHbIX ¢opMauuit ¥ obpaayiomero 6MuaKue K MOHOMHHE—
paTLHBIM MOIIHEIE TIPOCADH B TyDax KapGoHATHO-o(hGyOMBHEIX KOMIASKCOB TEDCHHKIM—
naneit [ MypaeweB, 1976; Gottardi, Obradovic, 1978]. lllupokoe pacmnpocrpaHe—
HU€ KIMHONTH/IOIHNT-KPHCTO6AMNTOBLIX IOPOA CO CMeKTHTaMH, & B HEeKOTOphIX patio-
HAX ¥ C TATLINOPCKUTOM B KpPEeMHUCTO-MENOBLIX (OPMALNAX NANEOreHa-MeNla HSBEeCT-
1o B npepenax CCCP, a rakxe B crpanax Esponwi, B Cepepuolt Appuke, B CIUIA

[ Weaver, Becu, 1977; Natan, Flexer, 1977; Gottardi, Obradovic, 1978}.

AT. Koccoeckoit u B.W, Mypabwepbim [1975] 6binp nokasano Munepanoruyec-
KD€ H CTPYKTYpPHDE CXDACTBO HEKOTOPHIX KJ/MHONTW/IOIHT-KPHCTOBAMHUTOBEIX NOPOA
Pycckoit nnathopMbl ¥ OKeaHWYECKHX OT/IONEHHMH H BBICKA3AHO Npedlo/oXeHue o6
Hux oﬁpaaorsamm IpH y44CTHH BYJKaAHHMYEeCKOI'0O NeIvioBOro MAaTepHala WeJIoYHOI'o
coCTapea, OTIMYAKUErocsl BLICOKDH HecTORKoCThIO (“KaMyjMpoBaHHAsS THpOKIACTH—
xa").

Brinp 651 DueHEL BaXXHD M MHTEPECHD BHISBHTL, CYWECTBYWOT MM Y3KHEe CTpaTUrpa-—
¢uueckHe TOYHO AATHPOBAHHBIE YPOBHH MHTEHCHBHOI'D LeOIHT006pasoBanusd, KOTOphle
MOXHO OBIO OBl CKOppe/IMpOBATE B OKe€aHaX M Ha KOHTHHeHTax IoaobHO TOMYy, Kak’
aTD yoanoCh Caenarb o8 nemnoBhix npocioe k. Kewnery {[Kennet et al.,
1977]. Iluk MHTEHCHBHOI'O LEDIMTOOOPA3DBAHHSA B OKeaHax B MHOLUEHEe, CHHXDPOHHBIH
C NMHUKOM ro6anbHOR BY/NKaHM4YECKOH AedATelILHOCTH, AélaeT TaKoe HCClegoBaHue
O4YEHBb NMepCIeKTHBHEIM,

KonkpeTHBEIM 06beKTOM MOXeT GhITh NapareHe3 MHHEpPAJOB — KIHHONTHJ/IOIHT—
CMEKTHUT-KPUCTOGAMHT B LEOIHTOBBIX tybax nanleoreH-Me/oBbIX KapbOHATHO-BYIKa—
HOor'eHHEIX Qopmaunii Kapkasa um TOT e IapareHes, BCTpedalUMics NOBCEeMECTHOD
B pACCesHHOM BHAE B HEKOTOPBIX MOpOAaX KpPeMHHCTO-Me/oBbX dopMauu#i Pycckoi
ninardpopmel., Ha aToM npuMepe MOXHO NONBITATLCS BbIIBHTHL M IIPOCIEOMTH CONpa—
XKeHHe CHHXPOHHBIX TI'OPH30OHTOB, XapakKTepH3YIHXCHd HHTEeHCHBHBIM lIéDJIHTDOﬁp&GO—
BaHHEM B I/IATHOPMEHHBIX M I'eOCHHKIMHANBHBIX ob6nactax. OcymecTBlleHHe Taxoi
paBoThl MO3BO/MIIO GBI HA OIPOMHBIX IVIOMIAAAX, A&Xe B OGBLIMHEIX OCAMNOYHEIX IIO—
podax ¢ "KaMybhiMpOBAHHO! NUPOKIACTHKORY, CBHAeTe/NSMH NEpPBHYHOI'0 MNPHUCYTCTBHA
KOTOpPO# 4BJIMIOTCS UEONHTHI, NPOCIEAUTEH BCHBIUKYM AKTHBH3AlLHM BYJKAHHYECKOH ned-
TejibHOCTH. MHBIMHM CcrnoBaAMHM, LEOMTHI MOIVIM 6Bl MrpaTh poyib HHOMKATOPOB Olpene-—
JIeHHBIX I'eD/IOrHYEeCKHX IPOHCLIECTBHI B INioOaibHON HMCTOPHH 3eMIIH.
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YK 549.67:552.3

B.IL IIETPOB

0 MATMATUYECKHUX ITEQOJIMTAX N HEOJIUTAX
MATMATHUYECKHX I10PO/1

Va3 Bcelt Gonbliof I'pynmel LEO/HTOBEIX MHHEPANIoR MarmMaTHdecKui IeHesHC
moxkeT OpiTe Gonee Wi MeHee OGOCHOBAHHO MPEANo/OoKSH TOMLKO [AJf aHANLLKMA,
Eme B 1891 r. B. Jluuarpen obpaTiil BHMMAHME Ha CYIIeCTEOBAHHE B LITATe
Monrana (CHIA) GazanmTop, B KOTOPHIX BXKpannennuky Spum o6pasobBanbi adalib-
wimoM. [losgHee, B 1931 r., B ropax Xailieyn, B MoHTaHe, noaoGHee e I0POOBI
neransHo uaysun E.C. Jlapcen [Larsen, Buie, 1938)], KoToprii OOBOMBHO YBEepEH—
HO TOBODPHII 0 MarMaTHYeckoM I'eHesHCe aHallblmma, Ilocne paGor B. Jluuarpena
aHaJplIMOBEIE GazankThl GbIIM HAWOEHB! BO MHOTMX palfoHax Mupa. MXx omucamm
B Capaunnu, Hexocnopauun, Wpnaunmi, Okasainocnh, 4T0o nopupoBEIR aHaIbLHM
CBOWCTBEH He TOJIBKO LIeNIoYHBEIM GasalbroudaM, Ho H MOPOAAM CYII@CTBEHHO Kawm
miumaroreM, Yxke B 1914 r, B Kanane, B npopumimu Ans6epra (paiton Kpouc
necr), Mak-Kenaun [Mak-Kenzie, 1915] ommcan rakge mopofrl moa HMeHeM Giep=
MOpHTA.

SdpysupHEIC MOPOAB!, COAEPKAallMe BKpanieHHpldl aRaabuuM, nssecTH B CCCR;
B 1947 r. asanbnuMOBLIC AHOESHTH H AHALIMMOBBIE GasanwTel omucan M.A. Kam—
ka#t [1947) us ceoux cbopop u Tanwmue (Aaepbafinxan), k ory or r. Baky.

At voponm o6pasyioT 30eCh NABCBBIC NAACTHL M TyPel CPeBr MECTHHIX S0HEHOBHIX
BYJIKaHOI'eHHLIX TNopod. B konie 40-x romoe H.B. Camolinmosa cymena cobpaTk
pan obpasuos aTux mopod (mo gopore mexay noc., Knca-Kana u cesn. Ilemracap),
KOTOpEIE Y[ANOCh NeTalbHO HaYuHThL |[Denaukmu n op., 1951]. Co6pannbie apru-
TOBBHIE AHAE3HTHl 3a/erapT B CAMBIX BEPXAX MeCTHOH BepxHe20LeHOBOH Toymmu,
lMopona sra aBHO nopduposad, NpudeM 6GpocapTrcda B IVlasa XapakTepHble BOCEMi—
yroisHble BEKpAINIeHHUKH aHafbluMa. I[IpH MHKPOCKONMHECKOM H3YUYeHHH yOajloCh yCe
TaHOBHTh, 4To 60% pCell mopodr! claraeT MelKo3epHHCTas OCHOBHAg Macca, B
KOTOpo# pasnuyamnTcsd MHKPOJIMTEl caHHOMHa, CKeleThl Mar"HeTHTa, Melbdalline
BOCEMHYT'O/ILHHKH aHajbOHMa M YacTHYHO X/JIOPUTH3HpOBAHHOe CTek/No. Bxpammted-
HHKH MpeICTap/eHEl asajpmuMoM (okono 20%), camununom (mpumepno 10%), nna—
ruoknazom (okeno 5%), aBFUTOM M MarheauTom, [lophHpOBLIE BKPAIVIEHHMKH A&HAIb=
IMMa, XOTH M ABNAIOTCA CAMBIMH KpynHbBME (0Kollo 3 MM B IONepeyHHKe), HO 06—
PasoBANKCE TOSNHEe APYTHX, NOCKOALKY BKMOUYAWT p Cce0d BPKPANTEHHUKE CABUOKHA,
Gopma aHanbBUMMOBEIX BKPAIJIGHHMKOB - T€ TPATOHTPHOK TasApHuecKas, BaauMoo THolIe—
HHe BKpPaIIeHHHKOB aHallbluMa C BMellaiomeld oCHOBHOH Maccoll cBHOETeNLCTBYeT

© ToM, YTO BKpPAIUIeHAHKH KpHACTANM30BAACHL Tol'la, KorAa OCHOBHad Macca 6rbula
eume noABMMHOH., MHUKPOIHTHEI CaHMAOMHA OTYETIHBO O6TeKalT BKpamieHHnkH. Cro-
POHHMKH MarmaTHdeckoll KpucTalnusaliy aHallkliMa BCe 3TH NPH3HAKH TPaKTYIOT
KaK O0KA34aTe/LCTBO €0 NepBHYHOM KPHC TAlllU3allu,

CymecTByeT, OOHAKO, IpefCTapBleHHe, UTO aHAILLUEM B OTHX BKpal/leHHHKaX
BTOPHYHEIA: mpednofaraercd, 4YTO NepBOHAHANLHO BKPAINIEHHHKM 0OpasopriBail Jlek—
LUMT, HMEImMUA B HUX COBEPUIEHHO TAaKyl0 ke ¢GopMy, a BIOCHEdCTBHH IPOH30LLIA
’apanpuuMusamna” nefimita, MexanusM Taxkoll avanbuiME3aniy, OOHAKO, HeaCeH,
CnenyeT oTMeTHTb, YTO B CBOE Bpems Takol TOYKM SPEeHHd MPUAEKUBAJICH H AB—
rop Hacrosmero o6aopa [Benankun u Ap., 1951]. OcHopanueM Mg TAKOrO 3aKI10=
YeHUg TOCHYKANA, BO=-[EPBHIX, HEYBEPEHHOCTE B BOSMOKHOCTH NEPBUHMHON KpUCTAll-
MM3auuy aHaBIEMAa M3 MAarMbl U, BO~BTOPBIX, NOCTOgHHAY ACCOLHALNS AHANBLIHMO—
Beix addysupor c mefiuuropemvu [Tlerpos, 1947]. Kpome Toro, Bce HayueHHLIe
nopoasl = Kak aHalbUMMOBLIe aHAeauTH Tanemia (Asepbaiimkan), Tak # 6asalbTol
Monransl (CIWA) u 6nepmoputel Anpbeprn (Kanana) — apnsioTcs mopodamu
Iajeo THIIHEIMH, W 30eCh NOCTIeHeTHHYeCKYI0 AHA/ILUUMHESALHIO NPeANooXHTE A0BO=
meHO mpocro. 1, Be66om [Webb, 1973] na reppuropun Kenmu B pudpropolt asoue,
B pailione TypkuHa, CpelH NABOBBIX HSIHAHMA INHOLEHOBOT'O LIMTOBOrO BYyJKaHa
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76 ' Purc. 1. InarpamMma cocTogHUS
orcadeum .axanpiuMa (o Jlwo [Liou, 1971al)
xozpy

u prwud

BCTpPEYeHbl MOTOKH AHANBIKMOBOID
donomura. OH yBEepeHHO CHMT&ET, 4TO
aHanbLM 3[eCh NEepBHYHbIH.
l{erecoofpasHo OTMETHTE, YTO TEO-
peTHYECKH Celfyac MOXHO OONYCKaTh
p6e BOSMOXHOCTH., JKCNEPUMEHT 03—
BONSET OOBO/ILHO YBEPEHHO I'OBOPUTH
0 6ONbLWEH BEPOATHOCTH KpHCTAaINHM3a~
UMM NMepBHYHOrO SHANBUMMA M3 MarMel,
|__ Ha puc. 1 pnaerca cocraBneHHas

Klany i Ix. Jimo [Liow, 1971al pmarpamma
pbnacTH yCTOWYMBOCTH aHalbuuMa [cM,

200 400 500 raxxe Roux, 1976]. Ha ue#t oueun

Temnepamypa, °C ‘XOpOIO BHAHO, YTO MpPH HEKOTOPOM
NaBIEHAH, KOTOPOE BIO/IHE BOGMOXHDO B

MarmaTH4eCKOM oHare BYNIKAHHYECKOH MOCTPOUKY, AHALIAM MOKET KPHCTaINA0BaTECS
HenmocpeacTBeHHo U3 pacniasa. M3 auarpaMMal cTaGHABHOCTH AHANBUMMA BHAHA M TpPHYH~-
Ha IpHCYTCTBYS BXPAIVICHHUKOB AHANBUNMA TOALKO B IS/IQYHbIX IOPOAAX. AnansuuMm c
KBapUeM MOXeT BCTPeYaThCsl COBMECTHO MMWb B HISKOTeMNepaTypHBIX riApoTepMalk-
HbIX XHJAX.

Paccmarpupaa amarpammy [k, Jluo, cneayer o6paTHTh aHuMaHme{ enie ¥ Ha
BOSMOXHOCTL CYIIECTBOBAHHS AHANBUMMA NPH [OOBOJILHO GOMNBIIMX AABJIEHHEX B &0=
COUHALIMK C XKafeHToM K anpburom. [dedcTBHTElNsHO, aHANBUHM OTMEYEH B paAe
mageuToprix mecropoxnenult (Can-Beruro B CIWA, xpefer Bopyc » 3anagsom
Casane u [lpubanxawbe [Jdo6penos, 1962)). INo nauusmv H.JI, JoGpeuopa, sroT
aHaNBIUM OT/IMYAETCH OT OOBIYHOTO aHalbUMMA HEeOJMTOBBIX ACCouMauuit cpoeil
aHOMAaNBHOCTEIO, ABHBIM ABYNPETOMIeHNEeM M ABOHHNKOBATOCTEIO. AHANBLKM BCTpEeYaeTcH,
06pa3ys KCeHoMOphHbIe 3epHa B XadeuTax, MeCTAMM 3aMeIlas XKaaeuT, 0Bpasys KUKy
M CPOCTKH C KBapueM.BepodTHo, B 8TOM aHANBIEME MOXHO BHOETEH AHAMBIHUM, NpeTep-
nesBwyl MHBEPCHIO U3 aHANBUEMOBOH haas! Bpicoxoro napnenns [Yoder, Weir, 1960].

Kpome GasansToB, aHalbUdM HAPAAY C OPYTHMH LEOJUTAMH fB/IAETCH BaKHeH-
KM KOMIOHEHTOM THNaBHCCalbHBIX raGOpouAHBIX MOPOA = TAK HASLIBAEMBIX Telle=
HUTOB ¥ ONMMSKHX K HUM,

Brepbrie HaspaHue "TeWeHUT” OLIVIO NPRCBOEHO MKUbHLIM O TCOASPKAIIUM
mopodam y r., lHeuwwmn, Brocnmeacrenn noao6ueie MOpPoasl GEUIM OTKPBITHI M Y HAC;

b dakaBKasbe HMX BHepBple obHapyxun 3, Papp B paftone r, Kyramcw, rae omn
M3AaBHa MCNOML30BAIHCE KaK BLICOKOKAHeCTBEHHEM CTpouTeneHud Marepuan. [lep-—
poe onucaune ux nado I', Hepmakom B 1872 r,, a Gonee nmoapofuHoe -~ B 1915 1,
O.C, BenauxuueiM [1915]. Torpa 6uuo HalideHo eme OAHO TELIEHHTOBOE TeIO

B pomuHe p, Hopu. Ilepen Benuko#t OreyecrTeenHoft Bo#tHOK Gpiin OTKPEITHI elle

OBa KpaliHe MHTepecHsIX paffoHa pacIpoCTpaHeHHs TeIeHHTOB: OKOJIO ceil, Hukopu~
MHHO&, K CeBepo~-BOCTOKY or r, Kyramcu, u y cenennit Konanse, Caxynetu n
Ilsnrc, ¥ cepepy oT r. Axamumxes IOxHoH Tpyanu TBenaHan, [Terpos, 1940a).
HepeCTHEl elle HEKOTOpPHIE BBLIXOAB! NoAoOHBIX e Nopod B TpuanerckoM xpebre

u y r. Bopwxomu, Tewenurs: orMegamuck B Tansmue [Kawxait, 1947],

Bue Kapkasa rewenurs 6bumi omucansr M. Paukoeckum [19212] B Munycunckoit
KOT/IOBHHE, i

O6nuK TelleHHTOR M3 pasHBIX paHoHoB Goflee WM MeHee oAWHAKOB, OHH pasilH=
4apTCHd TONMLKO KOIMYECTBeHHO~MHHEepalbHLIM COCTABOM, KDYITHOCTBIO B€pPHA M HMHOI=-
Oa CBeXecCThblo OTAE/BHBIX MUHepanos, HanGonlee THIMYHO MHKPOCKOMHYECKOE CTPO&=
HMe TeimleHHTOR Kypcebu. OCHOBY aTMX MOPOA COCTapigeT 0ObuHO Gonee UMM Me—
Hee MAMOMODP(HBIA NIATHOKNA3 U NMPOKCEH ABMMTOBOTO PHA&, MHOTAA OAIOUHHE XO=
polIO OI'paHeHHRle KPUCTANLI, [Inarunoxias, Kax NpaBuilo, SOHANBHEH; B lLeHTpe
KpHCT&/IAa pacmnojaraercd jabpagop, uHorga damxe nabpadop-6uTosHHUT, Kpaesete
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aoHp! 6ojlee KHCIBIE, 00 ONUIOKNAS-AHIE3HHA, H, HAKOHEel, B CAMOM K]alo UacTo
oTMedaeTcd KaeMmKa KalHeBoro IOJIeBOr0 WmaTa — CAHHANHA HITH aHOPTOK/IA34.

B MHTepCcTHIMSAX MeXAy MIAarHOKIA30BEIMH KPHCTa/NIAMM M MHOT'Oa aBIHTOM
BCTpedaercd aHaimbluM. Kpome ananbmwima, B TeweHMTax BooOue W B TellEHHTE
Kypcefu B 4acTHOCTH BCTPEHYalOTCH W APyrHe IEeOJHTBI: HATPOIHT, CTHIALOHT, OCO=
B6eHHO YacTo TOMCOHHT. MHOTpa oum, Mono6HO aHANLUUMY, BBEIIONHAIT WHTEPCTHIHH,
HOo Gojlee HACTO MMH 3aMellaloTcs IoNleBhle MNaTel, O6LMYMHO NPOHHKAS IO TpPelHHAM
cpeny MOYTH HE 3aTPOHYTHIX LEeOMHTH3ALHEeH KHCIBIX PASHOCTEH B LIEHTP KPHCTAal-
na, Ae MHOTOA TMOYTH IEJMKOM 3aMellaloT OCHOBHYI cepelHHY KPHCTAIIOB. 3amMe=—
meHHe MOXeT BbITh MOHOKPHC TAILHBIM HITH MOHOMHHEPAllbHBEIM, HO BCTPedalnTcd
cllyyau, Kora IOJleBod WIaT 3aMeHgeTCs NOMMMHHEpalIbHBIM LEeO/IMTOBLIM arpera-
TOM, B MeXKpHCTalbHBIX y4aCcTKax B pdde MecT 06pasyloTcd MHKPOXKeOodbl C XapaK—
TepHOH BOHAJIBHOCTHIO! C BBIENIeHHeM XJIOPHUTOBOI'0 arperara, HapacTallero Ha
6esBoAHEIE MHUHEPAlIbl MOPONR!, H C NOCJeAYIOWHM HAPACTAHHEM HA XJIOPHT LUEONUTOB;
B COCTaBe TakKuX IEOJIMTOBBIX acCOLHMalMi BCTpeyaeTcd M No3aHui ananswiM. Meor=
ha, paspacragch 3a CYeT PACTBOPHIOIMXCH IOJEeBBX WINATOB, MHKPOXKEOObl NMepe=
XOOAT B HACTOMIIME XKeodwrl C KpycTujpuumpoBaHHOH nycrorod B unenrpe. B Kypceb-
CKOM Kapbepe cTpoiiMarepdasnoB NPHXOAMIOCH HAXOAUTE 00pasiibl C IIPeKpPacHBIMHU
KpUCTallllaMH 1IEOJIMTOB — CTW/LGHMTA U aHalblMa,

OT STHX THIHYHBEIX, HauboJjlee pacnpoCTpPAHEHHBIX TelleHUTOB Gollee peAKHe OT/IHYA—
I0TCH IpeXae BCero XxapakTepoM TeMHOI'0 MHHepana. BcTpedaloTcd TeleHHThl poroBo-
obMaHKOBEIE, GAPKEBHKHTOBLIe I GHOTHTOBLIE. BapKeBHKUT B TUX Cllyyasix MoXeT
06pa3oBeIBATE ANIMHHEIE MAKOMOpPGHLIE HIVILI, CO3[allHe TKAHb NOPOAbl; MPOMEXYTKH
MeX1y HHMH BEBUIOJIHEHB! JISfIKOKPATOBLIM [OMIEROWNAT-1e0UTOBLIM MaTepanoM. O6bru=
Hbl €llle BapHalluyu B COCTaBe NIarvokjiaaa: ueM BGollee NeKOKpaTOBLBIN TEUIEHHT, TeM
KHCllee B HEM IOJIeBOfl IIMAT; MeHseTCd U coAepXaHHe KallHeBoro NMOJIeBOTO LnaTa.

Ha Kapkase BCTpeudanuch MOYTH HANENO CAHUAWHOBLIE DASHOCTH TELIEHHTOB.
OnucanHpll nerporpaguieckuii CoCTAB U B3AHMOOTHOLIEHHT LEOJIHTOB C IoJle=
BEIMH LUTIATAMH IO3BOJAIOT CHUTATL, YTO B TELEHHTAX SHAYMTEllbHAS YACTh LeOilH-

ToB obpasoBarniach 3a CHeT INepepoXOeHHd paHee 3aKPUCTaINIM3OBAHHBIX IOJIEBBIX
wrnaros, CTPYKTYPHBIE COOTHOLIGHHS TOKASLIBAIOT, 4TO HENOCPENCTBEHHO H3 OCTa=
TOYHOH MarmaTH4ecKo# KHOKOCTH KPUCTA/NIHSYyeTcs TOJbKOo aHanmblnM, OcranbHble
LEOJINTEl — LEOJNTE I'VIABHOH (ashl Leo/HTH3ALMH — HAJIOXKEeHbl HAa yXKe IOYTH TBep-—
Oyl0 TOPHYIO MOPOLY. ‘

Ecrecrper Bompoc 0 BpeMEeHH LEOIMTH3AUMH: MOXHO /IH €€ PAacCMATPHBATHL Kak
o6pasoBaHHyl0 Ha TNOCHEeNHHX aTanaX oTBepaeBaHysi TELIeHMTOBOIO MacCuBa WK
IIAaBHYI0 POk 30eCh UI'paii BOAHBLIE PACTBOPLI, NPHUIEAUNe H3BHE U AeHCTBOBAB—
lMe HA YXKe INOJIHOCTBIO CHOPMHPOBAHHYIO M OCTBIBUIYIO MOpHYI0 mopody. Ham mpen—
CTaBNFeTCs, YTO Ha STOT BONPOC MOXHO OTBETHTH UCXOMS M3 NMOMEBEIX U MHUKPOC KOTH—
YeCKUX HaOMoOeHHu# Hal »HUMILHEIMYA 06pa30BaAHUAMY, CBA3AHHBIME C TElUeHUTO BEIMU HH-—
TPYSHBAMHM H MX KOHTAKTHEIM OpEOIIOM.,

Oxkono r. Axamuxe B ['pyaun p. Kypa nenaer Gonellylo NeTio, OCTABIAS BHYT=—
pu NMeTaM Ha NpapoM Gepery XolMHCTYK paBHHHY, Teofnorudecku omucannyio C.H.
NMykawesnuem u B.A. Crpaxoesmm (1933 1. B arom palioHe H3BECTHEI MHOT'OMHMC=—
feHHBIE MeNKHe KAMIITOHUTOBLIE H TELIeHHTOBLIE MHTPYauu. Ans paccMaTpuBaeMoro
B Hacrodmel crarbe BONpoca oCcobpifl MHTEpPEC NpeacTaBlIdeT MeCTOPOXKASHHE KaMil—
ronuTa 6nus ceq, CakyHeTd, B KameHo/ioMHe, CcylleGTBOBaplied B MOMEHT Hawero
nocemennsa | Benguxun, [erpos, 1940al, 6pu BUAHBL ClIEOYIOUHE B3AHMOO THOLIE=
uua ropupix mopon (puc. 2), B kaMITOHHT = CTEKIOBATYIO NOPOAY C OCHOBHEIM
IATHOKIA30M U HeGOMbINMK PedXuMHi KPHCTammaMmu ¢elbAlnarouna, KoTopble
yCloBHO GBRUIM HAMM ONpefeseHbl Kak neHuuT, yxe Ioclle ero OTBepAeBaHHA BHEA=
punack TelleHuTOBad xuia. KoMarmarwuHOCTh KAMITOHATA M TEWEHHTA HE BLIShl-
BaeT COMHEHHd: M B KAMITOHHT, U B TEIUEHHT BXOA4T Te Xe MUHepalepl, HO B
uHpix cooTHowenuax (rabnuna)., Tpemusa, sanollHeHHas TeUIEHHTOM, IIPHOTKPbIBA~
7ach HEOOHOKPATHO, BBUIONHAACL KaXApl pas Gonee menkogepuucToll H Gonee
foraroil KaiMepniM IOJEBbIM LIIATOM M LeojmTamMi nopodo#, Haubomee xpynHozep—
HHUCTLI GapKeBHKHTOBBI TellewuT npeacrapned obp. 58, rie neolMTe U aHOPTO=—
Kknaa cocrapisior 57,3%; sareM o pepxHell CTeHKe MKu/Ibl BHeApwica Gollee Mel—

.38k, 1290 33



Puc. 2. Cxemaruyeckuii pua OBHaXeHNs, Pa3pabaTHIBAEMOro KameHoNoMHeH 6nua
cen. CakyHeTH

1~ rewennt; 2 - xavmTOHMT: 3 - MEJKO3ePHUCTEIH TEWEeHHT; ¢ = TelleHHT—
anMT; HOMepa Ha PUCYHKE COOTBETCTBYIOT HoMmepy ofpasana B Tabnuue

KosepuucTell rewennr (o6p. 59), B KOTOPOM AHOPTOKAAS H LEOMHTEHI COCTaBIgIOT
Gonee 70% mnopoasl, u, HaxoHell, NMOC/IeAHHM BHeOPHJICH TeuleHH T=-ammuT (06p. 60 ) -
CYLIeCTREHHO KaNiepo-fo/leBolnaTopas nopoda. [locnenoparemsio BHepHBIIKeCs
“ocrarouHple” Marmel, Takpm o6pasoM, FGBHO GelH Gofee LEIOYHEIMH, 60/Iee BGOm
rareiMi BoAOH, H, BUOMMO, Gollee XOMOMHEIMH, HTO K BBIPASHIIOCH B BBIIEISHHH
GonpuMX KOMMYECTE KAMMEBOrO NOJeBOro unaTta HeoMUuTOR,

Konnyec TeeHHO~MUHEPATILHE COCTAR KUILEEX TOWCHHTOR WA KaMEHOMOMHH
6mz cen. Caxynern (%)

Munepan O6p. .58 O6p. 59 O6p. 60
AHoproknas 28,2 33,7 82,4
[naruoknas 8,1 15 Cnenst
Tomconur 20,8 31,8 4,4
- AHansimm 18,3 257 6,5
Aprur 9,1 6,6 Cnegsr
Bapkepukur Crnenp 18,3 3.7
Buorur Ll 2 Cnener Her
Maruerur 1;2 0,6 1.0
Anarur 1,8 Crennt Cnenst
TuraHut 0,3 1,0 e 4

lonoGuele cooTHoweHns BHIAEIGHHS LEOIHTOR H3 0GoralleHHpIX BOAOH OCTATOUm

HBEIX MarM Habmofaiuch HaMH B I'eOXHMUYeCKu OIPHHIANTHANEHO KHOM pafoHe = B Jlo=
BO3EPCKOM Hede/H~CHEeHH TOBOM MACCHBE, IAe HaM YOAuoChk HSYYHTEL NerMaTHTO=-
Bylo xuiy lOGunelinyio, BMemawoT Xuly HOPMa/ILHbIE ANY MaccHpa Hede/IHHOBEe
CHEHMTEH], COnepxamue, XpoMe Hedermmua, sTUpPHHA ¥ ONEBOTO wnara, HeGonbluiue
KPHCTa/IKY apauanurta, Kuna sBHO cekymas, JmHsoBHAHAL, lopona, cnarawwmas
HHITY, ApKo-benasl, pesKo BBIAESIOMASCS Ha ¢one cepolt BMemaome# mopoass. Momm—
HOCTL Xuibi B MecTe pasgypa He Goflee Merpa, npocTdpaercs ona Ha 10=15 M.
B ocmorpenno#i pripaboTke MoxHo HaBmogaTh TO/ILKO Kpak uilkl, MOCKONBLKY OHA
BHAHA 'TOLKO: B OAHOM ee CTeHKe H He MOXOAWT o ApyTofl. IMopony »HABI MpH=—
MepHO KA 1/3 cnaraioT Te ke MuHepan, KOTOpLie BCTPEHAIOTCH BO BMEINAINNK
TOpoAax, = HoJieBble WMATEl, HedelHH, STHPHH, SBAHANUT. Bonelryio wacte cocrap-
JIFIOT UEOMMTHI, CPedH KOTOpPRIX Haubolee obuien HATPO/IUT H MHOTHE DenkKHe BO[=
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HLlEe LleJIoYHBIe MHHEepPAlBl, OTCYTCTBYIOIMe BO BMewalome# mopode. Munepasnnr mia—
TEPHHCKOH NOpoael 06pasyloT B XKujle NpaBHIbHbIE, XOPOLIo o6GpasoBAHHLIE KPYIHLIE
KPHCT&IILI, & HATPONMT U CBA3aHHbIe C HUM MHHEPA/bl BBLIIONHSIOT MPOMENCYTKH.
Bpycku noneporo mmarta B xuie pnocturaioT 10=15 cMm no ammuHO# cTopoue, a
BO BMemaomux OHM He Gomee 1=2 cm, Orupun o6pasyeT O/MHHLIC YEPHLIE HIVILI
i lIAPOBHUOHBIE CPOCTKHM BEIHYHHON B JIAA0HB, 9BOMAIIUT — KPHCTAIIELl BeIHYHHOMN
Gonee rpeuxoro opexa|[Byccen um op., 1978].

O Tom, uro mopoma xunel HOunelinag KpucTammmsopalaCh H3 OCTATOYHOH Mar-—
Mbl, BBIIOJIHABLICH TpelmuHy B MaTepHHCKO# mnopode, a He ofpasoBanack B peayilb—
rTaTe MeracoMaTHYecko#l mepepaboTkKy MaTepuHCKO# moponr!, GpiBliell HA 2TOM
MecTe, CBHOETENLCTBYIOT, BO=IEePBEIX, KPYNHLIE pasMepsl KPHCTAMIoB OOBIMHEBIX
MHHEDQJIOB JIYABPHTA H HX COBEpPIIeHHbH HOMOMOD(H3M, & BO~BTOPBIX, B3aHMOOT-

HOLleHM" WX C MAaTepuHCKoi mopogol mo sannbanfam xuibl. OcobenHo a¢bekTHB!
| KpHCTa/uIBl OBAHATMTA, $BHO HapacTaiouye Ha tpemmay (puc. 3). O6oramen-
HOCTL OCTATOYHOH MarMbl BOOOH H e€e MeHhllad BA3KOCTL B 3TOM Clyyae
OYEBHAHEI,

XopowuM npuMepom noanHe# KpHCTAINM3ALHAM BOOHBLIX MHHEPANOB MOTYT Clly=—
KATb LEeoNuTOBbIe CKapHel, OueHb adgdekTHBHLIA crydadf »THX oOpasopanHui Gbul
omucan samu | Benauxmn, Ilerpos, 1939, 1941| us okpecrHoctH cenl. Hukopn—
munna B Ipysun, 3meck B Tonmy BEePXHEMEJIOBBIX =— ANTCKUX Mepreneil BHepHIACD
TelleHuTOBasg MHTPysHs. [lo MuHepanbHOMY Xapakrepy TelieHuT HukopmmuHOBI BeCb=
Ma HANOMHHAET OMHCAHHBIE KypPCeGCKHe ropHele moponrl. HoBniM spmserca aspgech
T0, YTO 34 cHeT Meprejneil o6pazopaliCh LEO/MTOBLIE CKapHBI, BePHee CKapHOMALI,
NOCKOJIbKY HA MX COCTABE DESKO CKasblBaeTcH IlepBoHadalbHLMl cocTaB Mepredei,
OraenbHBIE CIIOM ClOXEHE! I'MOIMTOM M BOJUIACTOHHTOM, THOLIKHTOM U KalbUMTOM,
rubmHTOM M anoQUIANMHTOM; BCTPEYAlOTCH LEeONNT-KabUHTOBbIe M HaTPOJIH T=XJI0 Ph=—
TOBLIE CJIOH, COOepxailie NHPOKCeH, I'paHaT, TUOLHUT M BOJVIACTOHMT.

B ckapHax nepBeIM KpHUCTa/NIM30BaliCd I'POCCYIApPOBHIA I'paHaT, BOKPYT' KOTOPOTO
HapacraeT I'UOUUT, UMeIOMA NPUMEpPHO TOT Ke COCTap, YTO M I'POCCYNHp, HO C
ToH pasHuleH, 4TO oaHa GOpPMYJibHAS HACTHLA KPEMHEKHCIOTHI B COCTABE I'POCCYlf=
pa 3aMeHeHa [BYMg HACTHLIAMHU BOArl B Tubwmre, PapHpiM 0GpasoM BOIACTOHHT =—
feapoAHbIl CHIMKAT KaJblua — Ha Gojlee MOSAHHX CTaOUdX nponoiKaeT POCT B BH—
Oe BOAHOI'O KallbIMeBOI'® CH/IMKATa = KCOHOTIHTaA. B accoummanmun c TUbHTOM H
KCOHOT/IMTOM B CKaPHAX BCTPEYAOTCH anodu/uIUT, aHANLUUM ¥ HATPOIMUT.

Ha npumepe HUKOPHMHHACKHX CKAPHOWAOB XOpPOWIO BHOHA KPHCTAIN3AUHS BOO=
HBIX MHHEPA/IOB HA TMO3AHWX, OTHOCHTEJILHO XOJIOAHBIX 2ranax ux (opMHPOBAHH;
feapoaHEl T'paHAT 3aMellaeTCHd BOAHBIM THOUMTOM, BOJNIACTOHMT = KCOHOTIIHTOM,

a LIe0JIuThl, BHOHMO, cllelyeT pacCMaTpPHBATH KaK BOOHBIA aHajor’ NOJIEBBIX LIIIATOB.

BrineneHue meosmMTOB H APYTMX BOOHBIX MHHEPANOB B 90hySHBHBIX NOPOJAX HME=
eT NpUHIHIHANIEHO HHOH xapaxrep, Cefiuac yxe MOXHO YBEPEHHO .I'OBOPHTEL, 4TO
HEKOTZa B MyCTOTax appysuBoB, napax M BY/IKAHHYECKOM IeIjle HEeloCPeACTBEHHO
TOC/Ie MX H3BEepXeHud He BCTpedYaeTcsd LEOJMTOB W APYIHX MHUHEpaloB, KOTOPLIe
o0BMHO HMEHYIOTCH “mocTByNKaHuyeckuMu”, B cBexux napax u Tydax, BOSHHUKIIHX
B Ipolecce H3BeKeHHUs, MyCTOTL BCersa He 3anofHeHbl. TolbKo NosaHee mpoxo—
Ogiiie 4Yepes JIABbl U TY(el THOPOTEpPMEI NepepabaTeiBalili MaTepHHCKHE Iopodsl H
oT/laraji LeolHTEl, KAMLUUT M ACCOUMHUPYIOUHEe C HAUMM MHHepalbl B nycTorax. Mc-—
TOYHHK THAPOTEPM He OuYeHbL fCEeH; OHH MOTYT OBITh .CBA3AHEI C TEM Xeé ByJKaHH—
JeCKHM 04arom, Ua KOTOPOr0 Ha/JMBA/ACL jlapa, HO Gollee BepodATHA HMX CBA3b C

~ KakuM-nu6o cocemHMM MarmaTu4vecKuM odaros. [Ipambie AokasarellbCTBA HallOKeH=
HOCTH MUHepA/M3all# Ha yxe CHOPMUPOBAHHYIO 2hhYSHBHYIO TOMIlY GBIH MpHBEASHDI
eme Gonee 20 ner nasan Yoxkepom [Walker, 1951]1. ¥ mac B crpae uwmpokue
HCClIenoBaHHd pPacnpoCTPAaHEeHHOCTH LEOJHTOBLIX MHHEDAZOB H CONPOBOMAASMOIC
HEONIHTaMU HCIIAHACKO=~IINATOBOT0 opyaeHenus Obum npbeedenn: na Hmxue#t Tyu—
rycke [Arypeeea, 1967; Tymun, 1975]. 3tz paGoTh OTHETNMBD NOKa3a-
M, YTO TIOJOCTH, BO3HUKAIOIMHe B J1aBOBOM TIOTOKe, HBNAIOTCH MECTOM
KpUCTa/UTH3ally HAJIOKEHHBIX Ha /aBy T'UOPOTEpMAalbHBIX MHHepanoe. Yewm
CIIOKOHHee lUula KpHCTANH3aldd u 4YeMm Gomblie ObNIM IIYCTO Thi=KPHC TaILIH3aTOPEl,
TeM KpynHee u cOBepuweHHee OLNIH BCTpedalollMecd B 9THX NyCTOTaxX KPHUCTaIBI
MCIaHacCKoTo wmarta, 35



'uc. 3. 3apucoeka y4acTKa 3alblaHAa Ku—
ner 06unefinag B Jlososepekux Tyrapax

1~ HepennHOBBIH CHMEHNT; 2 — HAWOMOpH—
HElE KPUCTAMIbl HehelldHa W MOJMEBOr0 Ula-—
Ta; 3 - cheponaT SrupuHa; § - MANOMOpH-—
HBle M HApPOCIUHe SBOHAMTOBBIE KPHUCTAIIIE;
5 —~ CylleCTBEHHO LeONUTOBAS OCHOBHAH
macea wunel [O6uneinas
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Bce mycTo Thi=KPHCTAIIH3ATOPE! B 2(Oy3UBHEIX HOPOAAX MOTYT GBRITH KIACCHGM=~
UMPOB&HLL CllenyoumM obpasoM:

1. IlycroTel BHYTPH 7IABOBBIX IO TO= a. ['asoprie nyseipd, uU30MeTpHYECKHE H
KOB BHITSHYTHIE (MuUHOANeRRAHLE )
6, Crpyn nyaseipeit
B. Mexmapoppie MyCTOTE

2. IlycroTepl HA BepxHell U HHKHEH a, Jlasoprle TOHHeIH
TNOBEePXHOCTAX NABOBOTO NOTOKA 6. Ilycrors xopobnenua
B, Tpemnsrr nosepxHocTH (BA3KOTO
TeyeHus )
r. O6rekanye HepPoBHOCTEH MOYBEI
3. Hanoxenipe TyCTOTH a, TekToHNYECKHe TpeuuHb

6. KpynHbie nosIoCTH, BOSHHUKAIOLIHE
NPy PasOBHAKEHHM TPEeluH

Ioper BHYTpPH TOTOKa 06pdHO Hebonbllye, oAHAKO OYeHk MHOI'0 KPACHBEIX KO,
XPAHALMXCA B MYySedX, BBLIMONHEHHBIX USONUTaMi, AmofiiiToM U KaObUKHTOM, UMem
0T HMeHHO Takol xapakrep. OcobeHHO KpYIMHpIe IYCTOTHl HAOMOOAITCA B MEXId—
POBLIX HyCTOTAX WAPOBB AR, 30eCh WHOTAA BCTPEUAIOTCH K KPYNHLE TPOMBULICH-
Hbl@ KPHCTANL HCAaHOCKOTo lmaTa,

HauBonee Kpynupie MECTOPOXM/AGHHE HUCIANACKOTO WHATA W LEONUTOR NPHYPOHeHE!
K TpasuliaM JIaBOBLIX MOTOKOB, IOCKONBKY 30eCk BCTPEHYalOTCsa HaHOOlee KpyIHbIe
nycroTei. Jlagoppie ToHHemM O0pASYIOTCA NPH BLITEKAHAM KHAKOW Naph #e=nod
3acrTeiBlledl BepXHeH KOpKH JIABOBOI'O NOTOKA, B aTux ciyyasx o6pasyiorTcd Kpyli-
Hpie TIONOCTH, WHOTHA OYeHb GoraTeie HCNAHACKHM umartoM [Arypeema, 19G7].
ManoMpl mOBepXHOCTH BA3KOIO NOTOKA TAKKe 3aYacTyl CO30AI0T KPYIHBe II0JIOCTH,
forarsie KPYNHLIME KPACTANNAMH ~ HEONUTAMM ¥ MCIAHACKHM LiaToM. [lpuypouen~
HOCTH LeONHT=KallbUHTOBEIX BhIAENEeHHH K OBYM NoTOKaM, HMEIOUMM 06y I'PaHH=
1y, YBEPEHHO T'OBOPMT O HAJOMEHHOCTH HEOIMTOBOTO mpouecca, Heonurto ¥ Kaasuut
B 3TOM cClyuae MOIYT o6pasoBaTsCsd TONLKO NMocilé TOI'0, KaK 0048 KOHTaK THPYIOLHX
MexAy coGoff MOTOKA TIOIMHOCTHIO KOHCOMMAMPOBAMMChH, YTO HEBOSMOMHO AT MHHEDa-—
JIOB, CES3AHHBIX C NOTOKOM JIaBbl.

Eme 6Goiiee 0TYETIMBO HANDMEHHOCTL LEOJMTOBOLD Tipolecca CledyeT U3 pace
CMOTDPEHHSI MECTOpOKIEeHMH, NPUYPOYSHHLIX K HAJOKEHHLIM TpelIHHaM, TakuM, Kak
Mecropoxienns Pasaom n [Ixexniga, TOe IEOJMTOBLIE BBHIAETEHAA H KalbIHT TP
YpouyeHsl K TEKTOHHYECKHM TpellnHaM, pacceKapllHM YKe IMOJIHOCThLIO OTBepaeBluHe
naper 1 rypm [Tynmmu, 19751, 3anexn wnara g meonmuTos QOPMHUPYIOTCA 30eCh He
TOJILKO B Nlape, HO W 'B INIOTHBIX TYGOBEIX CIOHX, 4YTO TOXEe MOMET pPAaCCMAaTPHBA The
Ccd Kak CBHAOETEILCTBO HAJOMEHHOCTH LEeONHTOBOrO mnpolecca, BecbMma xapakTepHo,
4TO B ACCOLHAUWIO LUEONMUTOB B ITHX YCIOBHUAX BXOAUT JIOMOHTUT = MUHEDPAI, BOS-
HEKA©WMH TOMBKO B YCIOBHAX HH3KHX Temneparyp [Liou, 1971?].

[Tpn ASYUEHHN CORPEMEHHBIX Te0TepMAlLHEIX CHCTeM B BYNKAHHYECKHX 061acTax
yoangock HAGMIOAATL COBPeMEHHOe HAJIoKeHHOe ueonmToobpasopanne, OcobeHHO XO-
pPolo 3TO HaydeHo ua npumepe Kamuyatku, roe pan repMansHBIX nonelt pasdypex
[ Tpyxuu, Ierpopa, 19761, lleomurr 3neck samemaoT MHHEpAlLl U OCHOBHYIO CTEK=—
MOBATYI0 MACCy jlaB, 4eped KOToppie NPOXOAAT TepMalpHbe BOAB, ¥ BHASNAOTCH
N0 TPeuuHaM H B IIYCTOTax Nopodsl. BecbMa HHTepecHe, 4YTO UEOMHTHI BBIASIISNCI
¥ Ha NoBEPXHOCTH Tanek B pyche p. [lapaTyHku B TeX MeCTaX, I'Ae PLIXOMHT TO|m—
ManpHasg Boda,
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JARJIHOYEHUE

Co6CcTBeHHO MarMaTHYeCKHM MHHEDPAJIOM, BBIAENSIONMMCI U3 JaBbl, BHIALMIO,
MOMeT OBITEL TOJIBKO aHallbIUM.

Ma MHTpYBMBHBEIX OCTATOYHLIX GOTarbpiX BOMOH MarM, HMEUWHX OTHOCHUTEILHO
HUBKYIO ‘'TeMIepaTypy, MOI'YT KpPHCTaNIM30BAThCA HATPOJMT, CTUIBLOUT, JIOMOHTHT
M Apyrue BoO[AHBIe MMHepalel. Takue oGorameHHele Bodod “xonogHele” MarmMir Mo=—
I'yT .00pasoBLIBATEL NEI'MATUTOBLIE KWL B HeQeNMMHOBLIX CHEHHTAX U CeKYIIHe XKUJIBI,
BOGHHUKAIOWINE HAa MOCISOHHX aTanax KpHCTANIN3alMd TelUleHHTOBLIX TOPHBIX HOPOL,
Brmecre ¢ Tem ciyuau BpOeIeHHd LEOMTOB, KOTOPEIE MOXHO OpuIo OBl OTHECTH
K MarMarpdeckodl Kpucrannnsalyiu, KpaliHe pedxu., '

IapHasg xe Macca 11eoJMTOB, 3aMElAONMX MOJIEBbe WNATL H BHIASISIOINXCS
B nycroTax odbySHBHLIX T'OPHEIX IODOH, 9BHO HAJOMeHHAS i OGDA3YeTCd B pesyilb—
rare rudpoTrepManLHoi mepepaGorku fap ¥ TYJOBBIX NMOPO/A, paHEEe COBEPIIGHHO He
COAEKABUINX LeOlIHTOR,

O6pasopaHiie IeollHTOB Kak HauGoiee yCTOHYHBOIO MUHEPAZA IIPH OTHOCH Tellkwm
HO HHSKHX TeMIeparypax o JapjeHHuax, IO HalleMy MHEHHIO, HMEeT OYeHL OoJblioe
TeopeTHYeCKOe 3HAUEHHe, TAK KAK [03BOMLET PACCMATPUBATH LEOJMTOBLIE MUHEDaw
7B KaK BOAHEIE MHEHEDAJL] HUSKOro [ABJIEHHS M HHSKHX TeMIeparyp, KpHCTauingy-
JomHecss B 9THX YCIOBHAX BMECTO IJIATHOKIIA30B,

B srom snavenun, MoxMeT OwiTh, H CledyeT BOSpoANThL Hpedcrapnenns Kymbea
o "ueommropol daumn meramopduama”, Onu celfyac NMPAKTHHECKH MEePecTAllH pac—
CMATPNATLCR] HAN K&KETCH 3T0 e onenl, Hpapliihunie, 11 Rougrie "ueonnrosas
daitg neranviopdiania”, mnungo, imieet TavOoRI Cninien,
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C.H. HABOKO

3AKOHOMEPHOCTH ©@OPMUPOBAHUA
HEOJIMTOBBIX HOPO/I B OBJACTAX PA3IPY3KH
TWJPOTEPMAJIBHBIX CUCTEM

B obnacrax pasrpy3kH HAPOTEPMALHEIX CHCTeM (OPMUPYIOTCH KPYIHBIE, ClIOXK=—
HO MOCTPOEHHBIE TeNa THAPOTepPMAlLHO=~H3IMEHEHHBIX MOPOd H3 3aKOHOMEpHO CoYe—
TAIOMKXCH B NPOCTPaHCTBe MeTacomaTtudeckux daumi#t, Cpenm HEX ueomurtorag ga—
He $BIAeTCd THIMYHON, SaHHMAEST ONpPefelleHHOE JIGAOMEHHe B MeTacoMaTHYeCKOR
KOJIOHKE H MOXET IpPeACTaB/IATh TPOMBIIEHHEH uHTepec, COBOKYNHOCTE MeTaCO—
MaTHieCKHX (aumi, HX cocrap, BepTHKA/LHAS 30HAJLHOCTL, HOJIOMEHHE LEOHTHSH=
POBAHHEIX TIOPOJA CpedM APYrMX MeTaCOMATHTOB, HaGop LEeo/MTOR, ACCOLHMALMH HX C
APYTHMH MHHepajlaMH y GONBIIHACTBA THOPOTEPMAILHBIX CHCTEM MHPA HMEIT CXOd=—
CTBO. ITO MO3BOJFET pPa3paboTaTh KPATEPHH PACTIO3HABAHUA MECTOPOXKASHHH THODO=
TepPMabHLX HeCIHTOR CPedu APeBRHMX MecTopoxienn# HHOIC TreHeduca.

B nocnensme roasl AeficTByOIHE I'MAPOTEPMAILHBEIE CHCTEMBl YCHIIEHHO H3Y4a=—
IOTCA B CBg3H C HCHNOJL30BAHHEM TepMallbHBIX Bod M Napa B HApPoAHOM Xo3alcTse,
3OT0 oIpedelHio AOCTOTOYHO XOPOIWIYK HABYYEHHOCTEH I'eQJIOTHYECKHX IOSHIHHE COB=
PEMEeHHOT'0 T'HAPOTepMalILHOI'O NpoLecca, COCTapa T'HAPCTepPMAalILHEIX PACTBOPOB H
TUAPO TePMAlIEHO=H3MEHEHHBIX TOPOA OT NMOBEPXHOCTH A0 IiyGHHE! CBRIUE KHIIOMETPa.

IEOJIOTHYECKHE ITO3UIIMH I'H/JIPOTEPMAJIBHBIX CUCTEM

[Tog ruapoTepMalbHBEIMH CHCTEMAMH B HOCIedHHe I'OAbl NMOHHMAKTCH TePMOaHO=
Maniu B pepxHell HacTH 3emHOH Kopel ofnacrefl coppeMeHHOI'® BY/IKAHH3MA, INPHYpPO=
YEHHEBIE K OIpPeldelleHHBIM I'eofIoNHYeCKHM CTPYKTypaM M XapakKTepHSYIUIHecH NoBepX=—
HOCTHOH IUApoTepMansHoll OeaTensHocTh [Benoycos, CyrpoGor, 1976 ], Yuurpe
Basi, 4YTO PEPXHHE HaCTH THEAPOTEPMAlbHBIX CHCTeM TeCHO CBHAGAHBI C OKpyKalouiy-
MH TIOA3EMHBIMH BOOAMH M HAXOOATCH E YCJIOBMAX BOOOHAMOPHOTO PEXHMA, MEI
paccMaTpHBaeM IHAPO TePMAJIBHBIE CHCTeMBI KAK BBICOKO TEMIIepaTypPHEIE BOLOHAIOP=
HEIe CHCTeMsl, BOZHMKAIOT OHM B 3eMHOH Kope HpH BHeOPeHMM B BOAOHOCHBIE CIOM
rnySugHOro Temnonocurend |[AeepweB, 1966], r.e. B ofnacTaX TeKTOHO—-MArMAaTH=—
yeCcko#f ~ AKTHBHOCTH KOHTUHEHTOB M OKEaHOB CYWECTBYET BOCXONMIMHA TelioMacCos
MOTOK apoManbHo# Bricoxo# nnorTHocTd. [lpu GnaronpudTHRIX UOPOTEONOTHHECKHX
YyCNOBHEX OH peanusyercs B I'HAPOTEpManibipie CHCTeMH © OOAACTAME PAsrpya3kd.

I uhporepmanbﬂme cucrTeMsl Ha KaMuaTKe J0oKaium3oBaHbl B Npenenax rpabeb-
cunxmmHaIy Bocrounol, IOxnolt KamuyaTkn H Cpemuuaoro xpebra H KOHTPOIHPYIOT=
csl TIONOMEeHMEeM BY/IKAHOB H PAaloMHEIX 30H, B mocneanme Tolpl MPOOYKTHBHO Pa3—
BUBAETCH TPeACTABlICHHE O CBI3H THAPOTEPMAaIbHEIX MPOLEeCcCOB C AONTOMUBYIIHME
BYKAHWYSCKEMH HeHTpamu, My BUAMM 3Ty CBESE B [ANUTENBHO NeHCTBYOWLEM Tell-
JIOMACCOTIOTOKE U3 TIOAKOPOBLIX TIIyGuH wmarmoofpasopanus. Peanusamis ¢ro B Tii-
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pOTEPMAIILHYIO OeATelIEHOCTh CONPOBOXKAAET AKTHBHEIA BYIKAHUSM M IIPOAOIDKAGTCH
nocne ero IpexKpameHHs B NPAMOH ChA3H C AKTHBHBIMHM S0OHAMH pasioma,

[To reonoruueckum ycnosuaM B.U. Bemoycoewim u B.M. CyrpoGospmv [1978 ]
BBEIEJIAIOTCA [ABa OCHOBHBLIX THNA THApoTepmMalbHeIX cucTeM: [layxercko-Baipakeii-
CKuH BrpICOKOTemmnepaTypHeil u [lapaTynckuifl HusKoTemIepaTypHbil, [lepepiil cBOHCT=
BeH reoTepMalbHBEIM palioHaM, PACIOJIOKEHHBIM B MOJOOBIX CTPYKTYPHO=halHAILHEIX
B0HaX BYIKaHMYECKHX O6nacreH, CIIOMEHHLIX BY/IKAHOT@HHO=OCAHNOYHEIMH 06pasopa=
HHEMH TUIHOLEeH~-4eTBEePTHYHOTO Bo3pacra. BoaobMelanlme MOPOALl Mpenc TaBileHb!
nceduTOBEIME M AIVIOMEpPAaTOBBIMH Tyhamu,

lopusonransuoe umn cnaboHAKIIOHHOE 3alleraHHe BYJIKAHOI'E@HHO=0CAHOYHEIX 0=
pol, HanmH4ue BOAOYIOpA, NepeKpeiBaijomero oOBOAHEHHBIE NOPOABI, NpHAAET HM
saxpeiTeil xapakrep, Bnarogapa samw4wio Xopowo MTPOHULUAEMBIX CYOI0pPHSOHTE b=
HD sajieralolinx IOPOA CO3JAlOTCH YCIOBHA [ GOKOBOT'O NepeMelleHus THAPOTepM,
BC/IEACTBHEe 4ero TepMoaHOMAalIMH HMeIOT SHAYHTEJLHYIO INVIoadh — B AeCdTKH
KpagparHeix Kuiomerpos | Bemoycos, CyrpoGop, 1976]. 3To onpemenser miomai-
HYI0 THApOTepMalbHYlo mepepaGoTky mopod. Tako# THI I'MAPOTEPMAIBHBIX CHCTEM
Haubollee GnaronpuaTeH MAis GOPMHPOBAHMUSA IJIACTOBBIX TeJl NPOMBILIIEHHBIX CKOTle -
nenufi neoymros. Ha Kamuarke K TakoMy THIY THAPOTEPMAIILHBIX CHCTEM OTHOCST=
ca' [Nlayxerka, Homuua Teitzepos, Yaon; Ha Kypunbckux ocrpobax — lopaumit [Tk
(o= Kynaump), B Homoit 3enannuu — Baiipakeii. Conepmanue LeoJIMTOB OOCTHTaeT
50% (Mayxerka) nmn 90% (Homusa lefizepon). O6pasopaHue LEOIHTOB HE Xapak—
TepHO Ang MecTopoxdenuit Crumbor (wrar Hesama, CLUA), Hamayeso ma Kamuar=
Ke, B paspese KOTOpPHIX HnpeobrafaioT MaCCHEHEIE I'DAHOAMOPHMTEI, H OI'PAHHYEHO
Ha Bafioramy, rae Golbuwyio pollb HI'palOT HTHAMOPHUTEL

B uHTeppane riyOuH, BCKPBHITBHIX CKBAXHHAMM, Ha GOMBIIMHCTBE MECTOPOXKASHMIH
-LIEONIUTH] ONpPeAeNdIoTCa ¢ mnoBepxHocTu Ao zaboga: uHa [laymerke mo 800 wm, Ha
Topsuem [lnske oo 760 M, Ha Ilaparyuke go 1400 ™, na Bonswe-Bannom go
1200 m, MakcHmallbHOe KOJIMYEeCTBO IeOIMTOB B HHX IPHOMMKEHO K MOBEPXHOCTH,
lleonursl pasBHBAIOTCS IO BCEM THIAM Iopold: Ho basamstam Mcaamamu, Tydam
MUNapUTOBQTO cocTaea aoHbl Tayno B Hoeoit 3enanauu u Hepalpl, mo aHOesuTO-
fasanbTamM, aHAeSHTO=JanuTaM U Aanuram Kamuatkm um Kypuibckmx ocTpoeoB. B
TO e Bpema Haubo/lee MacCOBOe PA3BUTHE BLICOKOKPEMHHCTBIX IEONMTOB, HMEeIo=
WEX NPOMBILJIEHHO® SHAYEHWEe, NMPUYPOYEHO K KMCILIM JelJIOBO=IeM30BEM Tydam,
Paspupalorcd neonuTEl N0 NNATHOKIA3Y, LBETHRIM MHHepalaM, BYIKaHHYECKOMY
CTeKly, Mo HeMeHTY TyhoB M B CBOGOAHBIX NPOCTPaHCTBax. MuHepansHe BHA 1E0=
MTa B TpemMHaxX M IyCcTOTaX MOXEeT He coBladaThk C HEOJMTOM, pasBHBAalONIHMCS
mo nopofe, B CHIY PA3/MYHg COCTABA NOPOBEIX M TPEUMHHEIX PACTBOPOEB.

IleonuTE NPOMBISIOTCH B IIMPOKOM AMATIA30HE MHHEPAlbHBIX BuAoB, K HacTOd—
meMy BPeMeHH B Hedpax T'HAPOTepMallbHBIX CHCTeM MHpa BCTpedeHo 15 pasHoOBHA-
HocTell leomuToB; GONBUIMHCTBO u3 HUX BCTPeUYaeTCHd HA KAXKIOM MEeCTOPOXIASHHM,
Cpenn HHX omnpefeieHbl KIMHONTHIONHT, MOPAEHHT, JOMOHTHT [-~JEOHCAPOUT, Baii-
PaKHT, TeHIIaHANT, CKOJIEHMHT, NECMWH, WAGASHT, TOMCOHKT, (HIUIHICHT, SNHASCMHH,
MEe30/MT, asajbIuM, HaTpoimT. M3 uneommrop Haubollee pacnpoCTpaHeHbl MOPAESHHT,
KJMHONTH/IONHT, JOMOHTHT, AHAJIbLUAM; CHendpHYeCKHAM 78 BBICOKOTeMIepPaTyPHBIX
THAPOTePMAalIbHBIX CHCTeM spjdercs palipakuT. OcrajbHple Leo/MTh BCTpedanTed
cropafuuecku, B pacnpeneneHHH IeOMMTOR HAGIIOAAETCH BOHAIBHOCTEB: KINHONTHIIO—
JMT ¥ MOPOEHHT C IVIyGUHOM CMEHdIOTCd HAa JIOMOHTHT, JIOMOHTHT — Ha Ballpakur.
lleonuTr! aCCOUMHPYIOT C KBapleM, KaipliToM, MOHTMODH/IOHHTOM, CMeLaHHO=
CIIOWHBIME T'IMHHCTHIMM MHHEpa/laMH, XJIOPHTOM, CJiIonoH, anyidpoM, albbuToM,
NpPeHUTOM, SMHIOTOM, cpeHoM, amatutoM, cyibbusamu. Takag accouumauua MHHepa-
JIOB 3acCTapuia HAC OTHECTH COBPeMeHHpII MeTacoMaTH3M BYJIKAHHTOB B oblacrax
pasrpyskd THAPOTePMAJBHBIX CHCTEM K THAPOTepPMAVIbHOH HPONHINTA3ANUH, & 0=
poarl, oforamennpie IeoJIMTAMH, — K LeoluToBo# damun NPONHIATOR,

XAPAKTEPHCTHKA IIEOJMTH3IUPOBAHHBIX I1OPO/
HEKOTOPBIX I'HJIPOTEPMAJIBHBIX CUCTEM

Hng npencrapieHuss 0 DHOPOTEPMANLHEIX MECTOPOXMACHHAX LUEOJMTOB Mbl IpHBE=
neM XApaKTepHCTHKY Hambonee uaydennoll IlayxeTckoll ruaporepMajbHONR CHCTEeMEI.
Ang opyrux ciydyaeR gaeTcd ONHCAHHE TOMLKO I'MAPOTEepPMATIbHOH IIeosIuTH3aliu,
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[MayXeTckas CHApoTepMalbHad cHcTema, 1o aadHsiM B.H. Benoycoea, B.M. Cy1rpo~
topa, H.TI'. Cyrpo6oroit [1976G], npuypouena K oaHoil Ha KpynHeHmux Ha Kamvuarke -
[layxeTckolt ByIKaHO-TEKTOHHYECKOH CTPYKTYpe. B cCOBpeMEHHYIO aM0Xy OHA NpeacTap—
ngeT coboft monoruii aKKyMyIaTHBHO~TEKTOHHYECKH CBOMA, UMENIHi B INJIAHe H3OMeT—
pruecKyo dopMy ¢  hHameTpom okono 70 kM. B uenTpanbHO#t yacTu ero cpopmupona-
Nack BYJIKaHO-TEeKTOHHYECKas felpeccus pasmepom 25 x 25 kM. Bnaguny sanonssior
TY$ore HHO-0Caa0uHbIE NOPOAbI: NeNIOBpe H NEoBo~IeM30BbIe TYDE! H ArTIOMEepaTh]
aHOE3MTO=NAalHTO—PHOTHTOBOIO COCTARA MO3/HEr0 MITHONeHa~HIXKHEro niaeHcroueHa.

B TeKToHHYECKOM CTPOeHuM pafiona bridelsercd Gollee ApeBHHH nuHeHHbII maH
u Gonee MomnoAol, HanoxeHHpll Ha ApepHHl, — cBodOBO-~KoibLesol., Crnabomponnua—
eMple HelyioBele Tyde! B TYduTe! MowmocTeo o 100 M npeacTapisioT CoGod Bepxe—
HIH oTHOCHTeNnsHBIH Bogoynop. [lporpersie do 100°C nopoas uxreHcupHo (Ha 60-
90%) uHoMeHeHLl C IHMPOKHM pPa3BHTHEM KIMHONTHIIOMNTA 1 MOPAeHUTa B accolna=
WA C MOHTMODPWIUIoHHTOM. CodepaHue BLICOKOKPEMHMCTBHIX LEOIMTOR 3a4acTyio
npespiuaer 50%. [Ton aTHME noponamu asanerajor nceuToBhie Tyhhl KHCIOIO H
CpedHero CoCTapa, yepeoywomueCd C. arjJoMepaToBbMH Tydamu ofued MOIHOCTBIO
180-240 wm; oHM 00pasylOT OCHOBHOH BOAOHAMOPHBEIA KOMIJIEKC NMeperpeTeiX XJo—
PHOHBIX HATPHEBBIX Bod. [lopoORl MHTeHCHBHO MaMenens |HaGoko u ap., 1965
C MAaCCOBLIM pasBHTHEM JIOMOHTHTA B acCOIMauMi C agynsapoM K keaplem, Comep—
aHHe JIOMOHTHTA B OT[AeNbHBIX ydacrkax Aocruraer 50%. DTH nmopodsl NOACTHIIA—
IoTcd CNaGonpoHUIAaeMEBIMH, THAPOTEepPMAalbHO CUEeMEeHTHPOBAHHBIMHE KHCILIMU Tyda-—
MH — “ICEBAOMTHUMEPHTAMHE ", BEICTYTIAIONIMMY ETOPhIM OTHOCHTEIbLHEIM BOAOYIOPOM,
Ilon HUMHM zanerainT BYNKAHOMUKTOBLIe TyDOUTEHI aHapraiickoif cepul, npeacTapldiolie
co6o#l BTOpOH BONOHOCHBIH KOMIIEKC, HO € X/IOPHAHO—CY/IbGaTHLEIME HATpHEBO~KallbUl~
@BLIMH BOIAMH MOBLILIEHHO MHHepanuzanuu, TemnepaTypa BOAE 110 BCEMY paspesy
papuupyeT or 100 go 190°C. MeracomaTHTE, B TOM YHCIE 0BOrameHHble BHICOKO=
KPEMHHUCTLIMH LEOIHTaMH MM IOMOHTUTOM, HMEIOT [1/IaCTOBOE IOPH3OHTAallbHOe 3ale—
rauue, dukcupyd saneranue Typos. [[omant pacnpocTpaHeH s 1e0IUTH3HPOBAHHBIX
TyYPOB OlleHMBaeTCd B AeCATKH KBaAPATHBIX KHIOMETpPOB; MOUIHOCTE IIAacTOR, obora—
IMeHHBIX BEICOKOKPEMHUCTBIMHE eoMHTamMu, — 10 1 00 M, MoMOHTHTOM — no 200 M.

Cxopnnas JUTOJNOUS, COCTAR TepPMAalbHBIX BOH, UX TeMIeparypa M OnHaMuKa
pacTBOpoB ofHapyKuBAKTCS HA MecropoxAeHuu Dopaumit [lnsax (o-p Kymawwp).
Bepxuuii xkomIIeKC mopoid NpeAcTaBleH TYPaMH U JaBaAMH aHOe3HTO-0a3allbTa;
cpedHHH KOMIIEKC = MEeNI0BO~IIeM30BBIMH JIHNAPH TO=IAINTOBEIMH TydaMi U HUMKHHE
KOMITNIEKC — CJIOMCTBIMM Tydamu, Tydburamu u aneBpoluraMi aHOE3UTOBOI'O COCTa=
Ba. Ilopoarr sanerapr MOYMTH IOPHSOHTANLHO. LIMpKyNauug BOA IUIAC TOBO=TPEIIHH=
nag [HaBoko, Imasarckux, 1970]. Tunporepvannuoe maMepeHue NOPOA CXOOHO
C maymeTCKUM W BEp'PAXEHO B HU3KO=~ U CpelHeTemuepaTrypHod nponwmaamun, Cpew-
Oi UeOJJUTOB B acColdanidH C MOHTMOPHIUIOHHTOM, CMELIAHHOCTIOHHBEIMHM INIMHHC THIMH
mvunepanamu [ Haboko, Bepxun, 1970], anynapom, ans6urom, Kpapuem, KallbiH-—
TOM, NPEHHTOM, SNHOOTOM, NHPHTOM onpeldelleHpl MODASHHT, KIHHONTHIIONUT, aHATlL=—
UM, JOMOHTHUT, IeHNIaHOHT, CKOJIEUHT, TOMCOHHT, HATPOMUT. B I1e0HTH3HpPOBAHHBLIX
TNOPOAax LEeOJIMTH ACCOIMUPYIOT C MOHTMOPHITIOHUTOM,

B nonune Tefisepor na Kamuartke GypeHud He NpOMSBOAMIOCH, OQHAKO B Goprax
p. Teitsepuoit obHaxena mowmasg (no 500 M) romua LEONMTH3HPOBAHHEIX TY(HOB
OanMTOBOIO, AHOe3HTO-AaliTOBOTO COCTABAa, NpedcTaBidiollas MPOMBILIICHHBIA HH—
Jepec Ha BLICOKOKPEMHUCTEIE LEOJINTH [HaBoxo, 'maparckux, 1978]. B cospeven—
HOM peifibede Gnaronaps KpPyTOMY CKJIOHY PEKW C HOBEPXHOCTBIO COBMEIIEHB! PAGHO=
ri1yOHHHBle IOPOABI ¥ MeTacOMaTHYeCKHe MHHepallbHEle accoluanuu, B ycrpe p. efi—
sepHoil ofHaxeHbl Hanbo/ee TVIyOHHHLIe arjloMepaToBble TY(PLl AHNE3UTO-JAuuTa, HH—
TeHCHBHO TPONUIKTH3UPOBAaHHEIe, C HOBOOGpa3OpaHuaMHu Kpapla, anuAoTa, NpPeHuTa,
XMNOpHTa, KanblMTa, KIHHOITHIIOIHTA, MOHTMOPWIIOHHTA, CheHa u,mupurta, Bpuue
no p. lefizeproit onn mepexonar B 100=MeTpopyio Iadky aleBponcaMMHTOBBIX
TypoB daumra; MO NEIOBOMY MaTepualy PasSBUTEI MOHTMOPHIINIOHUT M KIIMHOI THIIO=-
mur. Ewe ppiie no peke, B paloHe OCHOBHOH Ipymmul red3epob, oOHaXAaTCH ario-—
MepaToBkie TY(Pbl AHAE3HTO~AAllNTa, KOTOPLIE MHTEHCHBHO 3aMelleHbl Kpapluem, any-—
JIIPOM M JIOMOHTHTOM. K InogouiBe u KpoBfe arioMepaToBbIX TY(OB NIpPHYPOUEHO
pPasBUTHE MOHTMOPHIUIOHHTA U KIMHONTHIIONMUTA.
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Bruie mo Gopram [Honuup [elisepop saneraioT NeNiOBO-NeM30BbIe TY(EI MOIl=—
HOCTEI Ao 200 M C MaccoBBIM pasBHTHEM B HHUX K/IHHONTHIOMMTA, DTO Hambolee
NpPOAYKTHBHAA HA BBICOKOKPEMHHCTHIE LeolnThl Toiua. ColepmxaHHe BBICOKOKpPeMHHC—
roro Heomura goctHraer 80%. Cawmepill Bepx [lomuiun! [Nelisepor mpencrapieH MyMi—
nmuTamMu, B KOTOp® oOTMedaeTcd ciaboe NposBeHHE KIMHOITHIONMTA U MOHTMOPHII—
nouuTa. Bricokokpemuucreie neonutsl Honuuer Iefisepos Goratwr Hatprem. Camule
BLICOKHE COdepKaHHsg HATpud (NaQO oo 7,4%) obHapyxupaloTcd B MOPOEHHTE, pPa3—
BHBAIOIEMCHd B ChRODOAHBIX MPOCTPAHCTBAX Ty(a, OoTpaxasd COCTAB XJIOPHOHBIX HATpH=—
eBbIX meperperwx Bod. lleonur, samemajpmuii nmopony, KalbUHeBO=—HATPUEBLIA U OT—
paxaer cocraB ucxogHoro rtyda asamurta. lleonmuTHsupopaHHBD Tyd C© comepxanuem
no 50% BRICOKOKPEMHHCTOIO HEOJHMTA H TAKOTO K& KOMMYECTBA MOHTMODHILIOHMTa
NMOYTH He OTIHMYaeTcd XHMUYeCKHM coCTaBoM OT cpeXero Tyda. PasBuTue pnicoko-
KpeMHuEcTOro, foraroro mejo4yamMu LEOJIHTAa COIPOBOXAAeTCd KpHCTanmuaanned ma—
JOKPEMHHCTOTG KallpUHEeBO~MATHHEBOT0 MOHTMOPHIVIOHHTE, TOSTOMY HOYTH COXpa—
HAETCH HCXOOHBIH Cocrap nemoeoro ryda gamura.

Ha mecropoxnennu Baitpaxe#t (Hopas 3enanmaus) paspes mopod, cocTap Tep—
MallbHBIX BOA, MX TeMIeparypa, THApPOTepMallbHOe H3MeHeHHe TY(JOoB O4YeHhL CXOOHLL
¢ llayxerckum, BoHa CEPHOKHCIIOTHOT'O BLILENAHYUBAHMS CMEHdeTCd Ha TVIyOuHe
SoHAMH apruIH3alliy, LeoJMTH3auMH 1 denbaumnaTudaund, lleonnTusauns paseubBaeT—
Ccd TIO KHCJIBIM MeIyioBo-~-NeMa0BbiM Tydam B udHreppane 4=320 m, OCHOBHEIM LE0=
JHTOM IO TIeMIOBO—-IIeM30BOMY CTEKIY W B nopax Tyda gpjisercd KIHHOITHIIONUT;
HA CTeHKaX TpellMH H NyCTOT paspuBaercs palipakur [Steiner, 1955).

B ornuune or mayxercko-paHpake#iCKoro Tula LVld OAPYTHX THADOTepPMAallbHBIX
cuctem, orHocumelx B.W, Bemoycopemv u B.M, CyrpoGoBeiM K napaTyHCKoMY THILY,
XapakTepeH CHIIBHO TPELIMHOBATHIH KOINIEKTOp, NePeKPIThil JIOKAILHBIM BOAOYIIOPOM,
OrHOCHTelNbRAg MBOIHPOBAHHOCTH TPEIHH B IIPAKTHYECKH HenpoHHLAeMBbIX Mopoaax,
HePeKpBITEIX JTOKAMILHBIM BOAOYNOPOM, HeGraronpusTia Ams (opMHPOBAHHS MOIIHOTO
noroka pod. [liomans TepMansHOro NONA M yHacCTKH C INHAPOTEPMANbBHOH nearelb—
HOCTBIO UMET Hefollbluke pasMepnt (Meperie eOHHHIL KBALpATHEIX METPOR). Taxoil
THII TeolloTHyecKolt cTpykryper, no B.H. Benoycoey u B.M. Cyrpo6osy [1976],
cBOMCTBEH THAPOTEpPMABHREIM CHCTeMaM, JIOKAMH3YIWHMCH B CTPYK TYPHO=DA LHA Tb—
HBIX 30HAX, CJIOMKEHHBIX OUC/IOUMMPOBAHHEIMH OCAAOYHBIMU W BYIKAHOT@HHO~0OCALOYHbI=
MU 06pasoBaHUaAMH ME3030MCKOI'D U IIajleoleH=HeOl'@HOBOI'C Bo3pacra..’

I'mopoTepManbHO=u3MeneHHble mopoasl Ha Bonbuie~bBannom u TlaparyHckoM mec—
ropoxaenunx usaydenst 0.[1. Tpyxunaem u B.B. Ilerpoeoit [1976 ], Cornacuo ux
panHgpM, Ha Bonplie=bBannom MecToOpoXOeHHH THAPOTepPMaIsHOe MUHEPAloobpas’opaw—
HHEe B MHTepeale oT nopepxHocTu ao 1200 M paspupaercd Mo BCeM MOpoAaM =~
napaMm M Tyam OCHOBHOT'O=~KHCIIOTO COCTaBa; XapaKkTep H3MeHeHHs IIPOIHJIMTOBEIH,
Cpelu UEONHTOB OIpefelieHbl JIOMOHTHT M TOMCOHHT B aCCONHAIIMH C MOHTMOPHJII=
JMOHHTOM, THAPOCTIOAOH, KpapueM, albOuToM, anyldpoM, LUOU3HMTOM, XJIOPHTOM,
KalIbUUTOM, CYNb¢RAaMH, CAMOPOOHBIME Medblo W CBHHIOM, Pacnpepenenue rumpo-—
TepPMAaVILHEIX MEHEepasop NodYyMHAeTCs 30HANLHOCTH. OTMeYanTCd Clledyolne 30HbL
anLbuT-leonuToRas, alsburobad, anbbuT—ruopociIoAucTad, alsbuT—anyndpobad,
KpapL~rugpocmooicrag. Ma neomroe naubollee pacnpocTpaHeH JIOMOHTHT; OH aC-—
COLMHPYeT C KalbLUMTOM, X/IOPUTOM, 3MUAOTOM.

Ha lNaparyHcKOM MeCTOPOXASHHH NPONH/IHTOBOMY HBMEHEHHIO TaKKe NOOBepXeH
BECh KOMINIEKC TOPOd — JIaBbl M TY(bI OCHOBHOTO M KHCNOTO cocTaba. Cpenu neosu—-
TOB OMpeAelieHpl JIOMOHTHT, NECMHH, TeHRIAHAHNT, KIMHOITHIIONMT, Wabasur, cKoile-
IMT, pafipakuT, SMUAECMHH, MOPOEHHT M AHAILIHMM, ACCOLHUHPYIOUHME C MOHTMOPHIIIO—
HHTOM, XJIOPUTOM, KalbIHTOM, KBAPIEM, Al56HTOM, a0YNFGpOM, IPEHHTOM, STIHAOTOM |
cynsdpunoamMu, ABTOPE! BBIAEMFIOT 30HBL ANbLOUT-LE0NUTOBYIO, albOUT=3MHAOT—11E0UTOBYIO
anebuToBYO, anbbur-snufoToRyl, OcHopHAg Macca nopodbl Haubollee HacTo 3aMew
leHa arperaTroM X/IOPHUTA U JIOMOHTHTA; TpelMHbl 3anedefitl NOMOHTHTOM, wabasu-—
TOM, NTHICIHMTOM, IeHJIAHOUTOM B ACCOLUMALMH C MOHTMODHMINIOHHTOM H KallbUHTOM,

B Wcnangnu [Kristmannsdottir, 1977] B reorepmalsHex pafloHax CKpaKMHamu
BCKPBITb! TPH OCHOBHBIX 30HLI THAPOTEPMAJIEHOrO H3MeHeHus fazanbToBRIX Tydop
u nap: 1) ramEEcTo-neoimmToBas (7 < 200°C); 2) CMEAHHOCTONHEIX TNIMHHCTHIX
Munepasos n npesuta (T = 200-230°C); 3) xnopur-emumorosaa (T9>230°).
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lla ueomuToBR B BepxHell 4ACTH neppoll 30HBI T'HAPO TEPMAILHO=MAMEHEHHELK oo
npeo6nafaeT wWabasUT B ACCOLHAIMHA C ONAJOM, KAJBLUUTOM H JIeBHHTUTOM; BO I3l()—
po#i 30He pacnpoCTpaHgeTCs MESOJUT W CKOMIeUMT; B TpeThel, Haubolee BRICOKO-
TeMIeparypHoil 30He OOMHHHPYIOT JIOMOHTHT H anaieunM, C leommramum ACCOLUHpPY—
10T TJIMHHCTHIE MEHEpasbl, Cpeldd KOoTOPHIX ONpedenieHel CMEeKTHTHI (MOHTMOpuiio-
HHTEI), X/IOPHTBHI, CMeLIAHHOCIOMHEE MOH TMO PH/VIOHH T=-X/IOPHTOBEIE MHHEPATEl u
pasfyxaiomue XJI0pPUTEL. XHMHYeCcKoe u3MeHeHHe mnopod Peillkbauneca (HCH&HHHH)
BhIpaXkaercsd B OCHOBHOM B ruaparaunu, [Ipu arom mopona na 50-80% nepexphuc—
TANMU30BHIBACTCH B TVIMHHCTHIE MUHEPAsbl, KAlbLUUT, KBADL, LEOJNUTE], HIPEHUT,S3NHAOT.

COCTAB HEOJIMTOOBPA3YIOUIUX PACTBOPOB U IIEOJIUTOB

Bo BCcex THOpPOTePMAILHBIX CHCTeMax, B HedpaX KOTOPBIX PasBHBAETCH IeoiTH-—
TH3a1Kd, UMPKYIHpYIoWKHe BoApl Iopdyde, ClaGoMHHepalM30BAHHBIE, XIIOpPHOHLIE
HATPUEBLIe, 4 Takke Gollee C/IOKHOTO cocTapa, Grmuanelrpanbheie (raém. 1). Cyna -
Mo TOMY, YTO LEOJIMTHl SANOJHAIT CBOOGOAHBIE NPOCTPAHCTBA H PASBHBAIOTCH IO /l/
nopofde fgaxe B TOM Ciaydae, KorJa OHa gBRIdeTcd BOOOYIIOPOM, OHH BO3HHKAIOT

Ta6nuna 1

Cocrap neomroobpasyiomux pacTsopos (B mMr/im)

[Mayxerka
TpemunuLe INoposnie
[lapamerpel,
KepailoHoB b g C ray6unsl | C raybuner | Ua soHb Mz somuw
30 M 160 M JIOMOHH T& MOPAEHUTa
pi 2 3 4 5
: o o 100 125 170 B -
pH 8,2 ) 6.6 0, L7 9,1 ¢ T8
NHj 0,4 2,0 2,0 - o
Nat 932.,2 821,68 800,0 1519 1419
K* 81,38 70,0 80,0 65 105
Mgt 3,5 0,7 0,9 44 65
Cé2+ 52,0 44,3 49,9 1260 1674
cl 1480,0 1340,0 1343,8 3568 2732
S(.)i_ 171:2.9 80,0 : 68,0 1984 3420
HCOB— 4,9 34,2 43,9 244 -
C03— 16,8 0,0 0,0 - -
H,Si04 279,58 244 253,5 - 518,8 1427
HBO, 146,8 - - - -
M, v/a 3,1 2,6 2,6 9,1 , 10,8
[Ca+(Na+K)]:}IZSi()34 3,8 3,6 5,5 2:2
(Na+K):Ca 18 20 18 1,3 1

lNMpumedanue, 1=3, 7=11 = I'.A, Kapnos [1976]; 4, 5 = C.HM, Haboko
[1968]; 6 = C.H. Ha6oko, C.®. I'maearckux [{1978]; 2, 3, 8, 9, 11. - B
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IpH OCAXOEHHH U3 TepMajbHOM BOABI M B peaylkraTe peakuuil mopopwil pacteop— W
nopouaa. )

Cpapnenue cocrapa CBOCOOHEIX M NMOPOBBLIX PAaCTBOPOB BIEpBBIE NMPOBEOEHO HAa
npumepe [layxerkn [HaGoko, 1968], B nancuefimem Bonbwe-Bannoro, xaabAepe \
¥soHn ¥ Apyrux mMecropoxneHui, Iloposwil pacTeop, oTxaTell H3 30HBI PA3BUTHS
nmomouTiTa (C anyngpom), B CpaBHeHMH C TPEMHEEIME -BoAaMu Gollee MUHEpallH—
sopannpi (10 Bmecro 3 r/n), Gonee menousoit (pH 8-10 Bmecro 6-7), ycnox—"
HEHHOI'0 COCTABA = XJIOPHOHO—CYNBL(ATHEIH HaTpPHEeBO—KalbUHEBLI BMECTO XJIOPHO-

HOI'O HATPHEBOI'0; oforamed KpeMHEZeMoM,

[MopoBL# pacTBOp, OTXKATHII M3 NMOPOALI C PA3BHTHEM MOPAEHHTA H MOHTMOpPHI~
JIOHHTA, B CPABHEHWM C TPEIUMHHBIMM BHAAMH Toxe Gollee MHUHEpPANU30BAHHEI, Go= V
7ee CIIOKHOT'O COCTapa, Ho Gojlee KHCHBIH H codepxHT elle Goljlee BBHICOKHE KOHLEHT=
panMM KpeMHHs, YeM NOpOBble PACTBOPHI M3 30HBEI paspBHTHd JoMoHTHTa, Kak 6Gymer

' NOKABaHO HINKE, COCTAB NMOPOBOTO pacmopa frnaronpusgTHee ONg PA3BHTHS LEOIHTA,
yeM TPeWHHHBIX BOM,

B rabn. 2 npubBeneHn COCTABbI COBPEMEHHBIX HEOJIHTOBR Kamqamn u Kypune—

Ckux ocTpoBoB, K macrosumemy bBpemenHu Mpl pacnonaraeMm 30 aHanusamu JIOMOH=

Homuna Tefisepos Boarue-bannoe [laparyuka
Tpewunnpie Tpewnuusie INoposrie Tpeumunusie
Hamis Uanue g 41(‘)“214%1 g 6r5:1 yS[HHbl Uanus - iOrCJ)I ySIHHbI
6 s 8 9 10 il
100,0 100 160 - 86 -
8,53 6,83 6,9 (25°) 6,7 8,9 7.8
1.0 0,1 16,2 - 0,3 5,4
560,0 2871, 198,4 234,7 239,1
51,0 s34 18, 84,5 i S
G2 0.5 - - 0,6 14,6
22,2 20,6 80,2 603,9 108,4 121.6
844,9 1007 1O%,1, 871,1 58,9 878
127,38 459,2 344,9 1070,0 890,5 678,3
64,1 19,5 213,0 1.2.2 4,9 36,6
0,9 17,8 = - 9,6
298,0 150,0 47,9 - 42,5 42,5
117:8 o - - — =
K y 9§ 1,03 2,0 1,4 1,2
) - 6,3 » ¢ 84 9,3
30 15 2;6 0,5 2 2,3

pexuMe SKCIepuMeHTa B IeoTepMallbHBIX CKBaxuHax; 4, 5, 9 = nopopbie pacTBO-
peI, OTXKATHIE M3 Kepua. [Ipodyepk B Tatn, 1 m 2 osHadaeT OTCYTCTBHE [OaHHBIX.
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Ta6nuua 2

1474

Cocrap ruapoTepMalbHeX Heomurtob (B Bec,%)

JlomoHTHT
Bk Tlayxerka Topsutt Mmsox Bombuwe=-Banuoe laparyhxa
1 2 3 4 5 6 T 8
Si0, 52,55 48,46 52,12 51,36 51,91 51,56 51,80 54,22
TiOy - - ~ - - - - -
AloOq 20,89 20,01 21,66 21,52 21,42 20,15 20,28 21,15
F9203 - 0,81 0,16 0,25 0,25 0,32 0,20
Fe - - =
MnO - - - 0,01 - - - -
MgO 0,85 0,16 0,06 - 0,01 - - 0,26
Ca0 11,42 13,46 12,13 12,31 11,66 13,48 13,63 10,93
NagO 0,47 5,33 0,30 0,29 0,48 0,57 0,57 -
K20 0,15 0,70 0,28 0,31 0,31 0,12 0,06 -
}{20_ 1,89 ] 11,07 2,2 2,2 2,2 2T 2,19 _
Hy O 12,85 11,85 11,7 12,66 11,48 117 i
coy & - - e “ = o =
S04 - - - - - - - -
P,0s = & = & = & 0,03 0,01
CymdMa 101,07 100,00 100,41 99,95 100,80 88,58 99,83 99,04
(Nag0+Kq0)/Ca0 0,06 0,5 0,05 0,5 0,07 0,6 0,05 -
(Na20+K20+Ca0)/Sj()2 0,23 0,4 0,24 0,25 0,24 0,27 0,28 0,18
Na2O/K2O 31 7.8 1 1 1,5 4,7 9,0 -

Mpumeuanne, 1 -~ CH, Haboxko, JI.M. JleGenes [1963]; 2, 9, 30 - C.U. Haboxo, C.¢, Tmasarckux [1970]; 3-8, 13, 16=26 = I0.Il. Tpyxusn,

B,B, llerpora [19761]; 10, 14, 15, 26 = A, Creituep [Steiner, 1978]; 27-29 - C.M. Haboxo, C.®. Tmaparckux [1978].
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Ta6auua 2 (nponomxenue)

JlomorTHT Baftpakut Cronemr
KommnoHeHTHl Topaunit [Mnsx Baiipake# MayxeTxa MNapaTtynka Baitipake# Anonus MapaTtyuka
9 10 1. 12 13 14 1.5 16
Si0, 44,94 50,7 53,53 54,00 55,90 54,25 46,27 45,23
TiOo 0,15 = = = - = - =
AlsOg 11,46 21,2 25,09 18,80 23,0 23,483 23,35 25,30
Feild 1,53 0,2 0,79 0,28 - 0,02 0,15
243
0,90
FeO s = o - - 0,63
MgO o = i & . - T i
MnO 0,26 = 0,54 - - 0,07 = =
Cal 6527 12,8 L1.56 13,72 117 12,31 14,78 12,40
Nag0 2,09 0,25 1,08 1,37 1,06 0,57 0,84 -
K50 0,38 165 8 - = 0,16 - - 0,00
Hgﬂ— - 125 0,37 8,35 7,85 0,40 -
HyO* - 0,9 = 10,85 0,15 0,98 14,40 16,66
CO, = 1.6 = E - = = 2
80; o = = = 0 T = o i
P,0g 0,06 - - - - - - -
Cymwma 67,22 100,25 100,06 99,39 100,32 100,11 100,19 100,49
(Na20+K20)/CaO 0,4 0,26 0,1 0,1 - - 0,06 0,14
(N390+K20+C80)/Si02 0.2 0,26 0,24 0,3 0,26 0,23 0,33 0,27
Nag0/Ky0 B8 © 2 - 8 = = =




-
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Ta6nuna 2 (mponomxesne)

leftnanauT labaaur Hecvun
KoMnoseHTEL Iaparyrka
1T 18 19 20 o/ 22 23
8i0q 56,67 57,63 58,54 59,10 50,12 55,40 54,28
Ti0y = > = - A5 s =
AlL,O, 16,89 13,73 16,17 15,78 17,89 15,28 13,50
" FegOg 0,17 0,30 0,28 )
;zg U2 - 0,05 0,20 0,20
MgO - - - - - - 0,04
CalO - - - 0,08 - 0,72 -
Nay0 8,66 8,70 8,00 : 8,31 9,26 9,21 11,46
K50 1,60 2,95 0,20 1,20 2,30 0,95 0,67
HyO~ - - - - - 0,05 0,06
HoO* 4,12 3,10 8,27 0,15 6,18 1,88 3,06
CO, 12,48 12,80 14,00 12,60 13,95 16,44 12,33
504 = o = = - - =
PiMs - w s * b = - 5 Sl
- & i & - 0,10 0,04
Cymma 100,59 99,21 100,41 97,22 100,03 100,37 99,44
(Na20+K20)/CaO 0,2 0,3 0,03 0,14 0,25 0,1 0,07
(Nay0+K504Ca0)/Si0g 0,18 0,2 0,14 0,16 0,23 0,2 0,22
- - - - - 19 11
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Ta6nuua 2 (okonyanue)

Hecvun Knusonrujsonur Mopuerm T
Kommonen s MNaparynka ﬂo.rﬁma leiiaepos Baitpaxkeit Topauwmit Imsx
24 ‘25 26 27 28 29 30
Si0g 56,40 56,96 61,58 65,08 64,56 67,3 75,83
TiO, - - = = A = -
Aly 03 16,52 16,34 12,58 14,77 11,89 11,3 10,0
FeqOyq = s 0,33 0,2 =
FeO - - - - i - -
MaO . - i " 0,05 . ud
MgO ;a7 ¢ 2,22 0,50 0,02 0,19 - 0,12
Cal 7,86 8,22 5,57 3,99 5,38 14,7 3,16
NagO - - 6,35 7,40 2,70 1,06 3,28
K,0 3 = 1,06 0,92 0,43 0,16 0,46
Hg0~ % 5,60 4,90 8,35 -
H,0* 17,50} 16,03 13,0 5,01 8,96 0,15 -
(:o:‘Z - - - - 0,35 = o
S0g- ® - - - - - - -
P40 0,012 0,018 0,04 0,04 0,06 o ¥,
Cymma 98,66 99,79 100,68 99,83 99,80 100,22 92,85
(Nag0+K50)/Ca0 g, & = 1,3 24 0,6 = 14
(Nag0+K50+Ca0)/Si0, 0,14 0,14 0.2 0,2 0,13 0,2 0,1
= = 6 8 7 8 7

Nay0/Ky0




Tira, palipakuta, CKojlenMTa, TeilaHauTa, wabasuTa, O0ecMHHA, KIHHOITHIIONUTA W
MOpIeHHTa, XHMHYECKH COCTap LeO/HTOB BapLHPYeT B IIMPOKUX Npederax (e
pec.%): Si0g = 44,9-75,8; Alg03 - 10-25,3; Ca0 - 3,16-13,7; NagO~ O-
7,45 KoO = 0-1,0; HoO_j79= 0,4-4,12;H50, 14 - 5-14,4. To ectb cpenn
IIEONIITOB BCTPEYEHB! BLICOKOKPEMHHCTHIE, BBEICOKOTVIMHO3EMHCTHIE, BBICOKOKAIILIN(—
BLle H BLICOKOHATPHEBRBIE LEOMUTHl C IUHPOKAMHM BApPHALMAME BOALL,

YCJIOBUA TUJPOTEPMAJIBHOHU HEOJUTHU3AIIMKN

lleomurusanus Kax xapakrepdoe IidpoTepMalibHOE U3MEHeHHe BYJIKAHOT'@HHBIX
H BYJIKAHOI'€HHO=-OCA[OYHBIX NMOPOAd BO3HWKAET HA NYTH IHAPOTEPMATLHOT'O IOTOKA
B Bude daunu HopBeleH ImaporepmalbHOR nmponunuTopod gopmainmu., OnHo#t us oco-
GennocTeil mocnenHell ARMgETCH HATMYKHE BepPTHKAIBLHOH M TOPH30HTANILHOR 30HAIb—
HOCTH = 3aKOHOMEPHOT'O CodYeTaHus B MPOCTpaHCTBe (auui KHC/IOTHOI'O BhIlejayud-—
BAHId, aAPrUW/UIH3alld, LeOJMTHSALNE, WEeNOYHOr0 MEeTacoOMATo3a, HHSKO= U Cped=—
HeTeMIeparypHoll nponunurHsaunuu. InapoTepMmansHagd MeracoMaTndeckas ¢opManmsa
IpeacTapjigercsd pPerHOHANLHOW H3 pasobUIeHHBIX S0HANLHO MOCTPOEHHBLIX Tell, JI0Ka=
NH30BAHHLIX BAOJE pasiomop. OTlenpHple Tela MeTACOMATUTOB HMEIOT OHaMerp
B AecaTKH KHIOMETPOB M paclpOCTpPaHdIOTCH HA BHAYWUTe/bHble IIyOHHBI B 0GlACTh
reHepaunn ruaporepM. ®opma MeTacoMaTHYECKHX Tell CJIOXKHAH M KOHTPOMHPYeTCH
PASIIOMHLIME 30HaMH H IHTojorueill, Cekyume (mo ‘30HAM paslioMOB) Tella MeTACO=-
MATHTOB COYETalOTCHd B MPOCTPAHCTBE C INIACTOBBEIMH TellaMH MeTacoMaTOB, (HKCH—
PyIOLIMX B paspesax MeCcTOopoKAeHHH XOpPolio MpoHHLAEMEBIe BOAOHOCHBIE IOPH30HTHI
nopon (rydos). .

Heonurer XapakTepHul AN BCEX MHHCPAILHBIX ACCOUHAUHH I'HAPO TepPMaNbHO—H3—
MEeHEeHHBIX Iopon Ha T'IyOHHAX Nepeoro Kuiomerpa, OOHAKO MaKCHMAalbHOE KOJINYECT=—
BO IIOMHTOB — leoNHuTOBag (auud — BOSHHKAET B CyONOBEpPXHOCTHEIX YCIIOBHAX, Te \/
OTHOCHTEIILHO BBLICOKHE TemIlepaTypbl (100-200°C) coueraloTCsi C OTHOCHTENLHO |
HE3KHM AapjieHueM (mepenie coTHM MeTpPoR riayGuHbl)., OOHOBpeMEeHHOe pPASBHTHE
PA3MHYHEIX MHHEPANbHBIX BHAOB IEOJHTOB B METACOMATHYECKOH KOJIOHKe C UIHpO=—
KHMM BapualusaMy WX XMMHYECKOTO cOocTaBa NoATBepikAaer npencrapnenne |[lerpos,
1967] ¢ uyBCTBHTENBHOCTH LEOMHTOOOPABOBAHUT K HEGOILUHM H3MEHEHHAM (HSii-
KO=XMMUYECKUX HapamMeTpos pacreopoe. Cocras, Temmeparypa U Peaklus pPacTno—
POB THOPOTEPMANLHLIX CHCTeM GIaroNpHaTHBEI Ad KpucTrammsauun neommrop (71 =
= 100-200°C; pH = 648; munepamisamus 1-4 r/i).

BnusHue cocrapa pacTBOpOB. Bapnauuun cocrapa paCTBOPOB BIHUSIOT HAa
XMMUYECKHH Tl UHeoiuToB, [layxercko=palpakeCKuil XMOPHAHBIA HATpPHEBBId THII
pacCTBOPOB XxapakrepusyeTcs HuskuM oTHowenwem (Ca + Na + K)/HoSiO3 = (4-
5)/1 B cpaBHeHHWM C TAPATYHCKHM THNOM pacTeopos, rae (Ca + Na + K)/'HQSI'03=
= (6=9)/1, lMoatToMy M maymxeTCKO=BapakeHCKOro THNA T'MAPOTEePMABHBIX CHC—
TeM XAPAKTEepPHO PASBHTHE BBICOKOKPEMHHCTEIX UEOHTOB =~ KJIMHONTHIICIHTA M MO
OeHHTa U He TONBKO N0 KHC/ABIM IOPOAAM, HO H 10 OCHOBHBIM, 3aKOHOMEPHO, YTO
camoe HEu3Koe oTHowenue (Ca + Na + K)/HQSEOS = 2:1 CpROHCTBEHHO II0OPOBLIM
pac TBOpaM, OTKATHIM U3 S0HBI (KepHa) paspMTHE MOPOEHHTa=KIHHONTHIONHTA <
MOHTMOPUIITOHHTOM., OOHOBPeMEHHO B NMOPOBLIX PACTBOPAX, OTHATLIX U3 30HBI Pas—
BUTHSA /IOMOHTHTa C adyispom, otnomenue (Ca + Na + K)/H9SiOq = 5,5/1, r.e.
OHO BbIlle, YeéM B TPEUMHHBIX BoOAX H TeM Gojllee weM B NOPOBBIX PACTBOPAX, OT=
MATLIX W3 SOHLI PASBHTHS BBICOKOKPEMHHMCTEHIX NEOHMTOR, '

I3 pacrBopax nayxeTrcko-palipakeiickoroTuna ortnowenne (Na + K)/Ca = 20=
30 BBHICOKOe, M 3TO OTpaXAeTCHd HA COCTaBe LEOJIMTOB, Bo BCeX MHHepajlbHBIX
BUAAX LEOMTOB STOM0 THINA MECTOPOxAeHuH B AOCTATOYHBIX KOMMZECTBAX COACPKUT=
Cc§l HATPUH,

Bnuguue cpennl. YpenuueHue MEJOYHOCTH Cpelbl CABHIAET Peaklnio pacT-—
BOpP=TIOpOAa . B HANPaBJIeHMH KPUCTaNIM3anun obGedHEeHHOT'O KpeMHeaeMOM LeollMTa,
Tax, va [layxerke, I'opauem TNnsxe, B [Honune Telfizsepos B 30He Aerasauuu u
Ol1e/IAYMBAHAY PACTBOPOB PA3BHBAETCH JIOMOHTHT, B NOBBIUEHHBIX TeMIleparypHBIX
yCIIOBUSX cpenbl o6pasylorcs HanGollee neruapaTHpOBaHHble LEOHMTEL TemlepaTypa
derugpaTalui Bellle B KAJILUMEBbIX PASHOCTAX LEOHTOB, NO3TOMY JIOMOHTHT, Balpa=
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KHT Ha MecTopoxAeHnax [layxercxom, Balipake#l u aopyrux ¢urcHpylorcd B Hauboillee
TMPOTPEeTHIX y4acTKax MNopod.

Bnugsue xapakrepa nopod. BLICOKOKPEMHHMCTHIE UEONHMTLI PA3BHBAIOTCH
HauGollee MHTEHCHUBHO IO KHCIBIM MNENJIOBO-TIeM30BBEM Tydam. DrTomy crnocobecTeyer
BEICOKOE COlepxaHue B HHX KpeMHeseMa, HAIHUMe JIeTKO LEoJM THSHPYIOMEerocs
CTekjla W NOHIDKeHHAd NPOHHIAEMOCTh, B 2TOM ciyyae Ipu AOCTATOYHOM NPOrpeBe
NOPOBEIX PAGCTBOPOBR NPHBHOC~BBIHOC KOMIIOHEHTOB HEBBICOKHH M cocTap HCXOAHOH
nopoar! B obimeM coxpangercs. BpICOKOKPeMHMCTEIE LEONHTE PASBHBAIOTCA M IO
OCHOBHBIM TOpoJaM COBMECTHO C MOHTMOPH/IIOHMTOM, Brilenaiomuiicg Npy MOHT=
MOPHIVIOHA TH3ANUYN H3GLITOUHEI KpemHeaeM B OTIMYHME OT KBapla JIerKo BCTymaer v
B peakuu# g o6pascpaHud BHICOKOKPEMHHCTOI'O LEOHMTA.

JIoMOHTHT ¥ ApPyrHe KalbLHepble U KAlbLHEeBO-HATPHEBLie IEOMHTHI PA3BUBAIOTCS
NPeanoYTHTeBHO 10 XOPOlO MpoHHIAEMBIM TyhaM aHdeauTo-0asalnsra.

DUBUKO~XUMHUECKHe YCIOBHS NEoJuTOOOpA30BAHNS OBIIM yTOYHEHBl SKCIEpPHMEH—
TaMmy B I'eoTepMalbHbIX ckeamuuax [ Kaprnos, 1976 ]. OkcnepuMeHTE NpoBOORINCH
na layxerckoMm, Bonsme-Bannom u [lapaTyHCKOM MeCTOPOXISHHIX, DKCIIePUMEH=—
TallbHble TAJOHBI NOPOA U MHHEPANIOB BHIAEDKHBAIINCH B IPOAOIDKEHHE HECKOJIBKMX
MecglleB B I'eoTePMAalbHBEIX CKBAXKHMHAX Ha PA3NMYHBIX INIyOHHAX H COOTBETCTBEHHO
B Pas3iHYHBIX pexHUMax.

Ha HOBOOGpPA3DBAHHBIX LIEOJHTOR B DKCIEpPHMEeHTAlLHLIX 06pasliax obHapPYKeHb
HOBOOOpa3OBaHHA JIOMOHTHTA, BallpakuTa, aHanbluma, wabasnra, MOpPOEHHTA, HAT-
ponura, TOMCOHWTaA. B aTHX Xe ycliopuax o6pasSoBLIBANINCEL. H KBAPL, XallenoH,
a=KpHCTOGamuT, KalbluT, aparoHuT, als0iT, anymiasp, MOHTMODH/IIOHHT, BEPMUKYJIHT,
THApOCTIONa, I'eMaTHT, CHOPOT&THT, GpyKHT. lleoimuTe npeanodYTHTensHo acCONHHPO=
BAMHChL C MOHTMOPHIVIOHHTOM,

B Tabn. 3 npueeneHrl HeKOTOphle GH3MKO-XMMHYECKHE apaMeTpsl LeoauToobpa-
3oBaHudg. Kak = BHOHO, UEONHTH! BOSHHKAKT HA BCEX TPeX MECTOPOXKASHHAX C
Pa3/MYHEIM COCTABOM TPEWHHHLIX BOA M HX MHUHEpanu3allMcii B HHTepBale SKCIepH-—
MeHTalbHBIX ry6ud 160-400 M nmpu Temnepatype 86-1900C, napnenuu 17,7-
41,15 ar™; pH pacreopa 6,0-7,2; M = 42-255 mr/n. Bricokokpemuuc—
T neomuT (MopaeHuT) o6pa3oBRIBANCH NpeMMYylECTBEHHO Ha 06pasmax KHCJIBIX
opon, JOMOHTHT —IPE@HMYLIECTBEHHO HA OCHOBHEIX noponax. JIpHBedeHHBle OAHHBIS
XOpOIIO COTMACYIOTCS C sKCIEepHMEHTaMH N0 CHHTeay ueonutoB [Cennepos, Xurapos,
18701

Wrak, mepauTs 06pasyloTcs B peaylibTaTe B3aUMOOEHCTBHS TOPOBBEIX PACTBOPOB,
HAXOAdWHUXCH TOA BIMFHHEM TPEUHHHBIX BOA, C MUCIEPrupPOBAHHBIM BEUECTBOM [O-
poarl. C ray6uHON M, COOTBETCTBEHHO, C MOBBLIUEHHeM TEMIEpPaTypPhl U AAB/ISHUI \ /
HabmonaeTcs cMena Goslee rUAPAaTHPOBAHHEIX M GoNee KPeMHHCTHX LeONUTOB Me- Y’
Hee TUAPATHPOBAHHBIMM MW MEHee KDPEeMHHCTEIMH, T.e. HA BLICOKHX T'OPU3OHTAX Tep-—
MOTIPOSBIIEHHH pPASBUBAIOTCH NPeAlNOYTHTENLHO KNMHONTHIIONUT ¥ MOPOEHHT, CMeHd—
wimpecs Ha riybuie (B 30He Bollee BLICOKMX TEMIEpATYP W AABNEHHE) TOMOHTHTOM
# Baipak{TOM,

Pacnpenenenue neonuTos B Hedpax TI'HAPOTEPMANBHBIX CHCTEM HMeEeT HEeKOTOpoe
CXOACTEO C paclpefe/ieHHeM LeOlHTOB B YC/IOBHEX PerHOHANLHOTO MeTaMopPhuaMa.
Opxaxo IpH ruOpOTepMAalibHOM Ipollecce B CBA3H ¢ NpUbIUXeHHEeM BBICOKOTeMIIe—
pPaTypPHbIX TEOU30TEPM K MOBEPXHOCTH 3O0HEI KIWHONTH/IOMMTA U JIOMOHTHTA, COXpa—
HES NPOCTPAHCTBEHHYIO NOC/IeAoBATe/ILHOCTh, NPUGIHMKEeHb! K MOBEPXHOCTH ¥ COIH—
XeHbl MeXay coboif. BMecTo paBHOMEPHOI'O pacnpefielleHus UeOJUWTOB B Cllyyae
PeruoHANBHON MPONMMIIMTH3ALUNWN B YCHAOBHAX OTKPEITHIX I'MAPOTEPMANBHBIX CHCTEM
HeONMMTH3ALNS HEPABHOMEpHAS, C WIMPOKUM CIEKTPOM MHHEpPANbHEIX BHAOB LEOJHTOB.

FuoporTepMans-Hag LeOMUTH3ANUS TUIOWANHAS W B ONAronpHATHEIX HAPOTI€0JIOrH—
YEeCKHX, THAPOXHMHYECKHX W JIHTONIOTHYECKHX YCIOBHAX MOXET IPHBECTH K MPOMBIil=
JEHHBIM MECTOPOXASHUAM HEeOUTOB. . '

HauBonee nepCHeKTHBHBIM HA MPOMBILIIEHHBIE UEOJHTHl ABSETCSH IAYKEeTCKO-
BAlpakeHCKuii THII THAPOTEPMANEBHBIX CHCTEM. JTo onpefensercsi GnaronpHATHON
CTPYKTYPO# MeCTOpPOMAeHHS, JWTONOrHel M TepMoAuHAMUKO# pacTsopob. Kak Griio
CKa3aHO BbIWe, TaKHe MHAPOTepPMANLHEIE CHCTEeMb! HNPHYDPOYEHB! K MOJOABIM CTPYK—
TypHO-bANMANLHBIM 30HAM BYJKaHW4eCKHX oBnacTeil, B paspe3ax KOTOPHIX PA3BHTH
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Tatbnuna 3

HapBMepri ueonn’rocmﬁpaaoaamﬁ o IKClepuMenTaM B reorepMallbHBIX CKBaXHHAX

Priibbrie Oranon
Heomr | Mamusn |TOPOAH B TnyGuua,| [lanenue, CocTap pacTeops,
9KCTepH=— | M aT™m Mr-2KB %
cucTema
MeHTe
Cl94 SO 43
Jlomonrur Ilayxerka [amur 160 17,7 A
Cpennssi  [lemea 400 41 18 S0485 C111 HCO34
[Maparyxka Na61l Ca30
Ananemam  [layxerka O6cupuman 320 33,35 C194 8043
i % 160 17,7 Na88 Ca30
Bonpuwe-~  Basaner 240 23,9 $0451 C0O325 Cl122
g Na65 Cal?
Baiipakur [layxerka Amnamemum 160 1.7.7 C194 5043
: Nag88 Cab
¥ " 320 33,35 1945043
Na61.Ca30
Bonpue- HQMGE, 240 23'9 50451 C0325 ¢l 22
Baunnas nunapuaT Nag5 Cal?
€194 50,3
Mopnenur [layxetrka Kucrnbie 320 33,35 —_—
: Nagg Cab
SO Cco
Bonmpue—  * 240 23,0 431 CO325 C122
Banuasa Na65 Cal7
50,85 Cl
Cpeﬂﬂﬂg » 400 41,5 4 11 HC034
INaparynka Na61 Ca?0
Cl
llla6asur Ilaymerka Dasaner 180 17.85 __14_5(_)_4_2_
Na88 Cab
0 | 0
Harponur Cpeanas  I[lemaa, 400 41,85 50485 C111 HCO34
[NapaTynka GasafbT Na61 Ca30

S0451 CO425 C122

Tomcouut bDonmue-  Basanst 240 23,9

Baunas Na65 Cal7
80485 Cl
[MapaTynxa a6l Ca30

lMpumeuanue, [lasdeie Ama cocTapleHus Ta6aulbl 3a8MMCTBOBAHBI H3 PaGOTHI
I'.A, Kapnora [1976]. »
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5 g5 oH HgSiO0g, CO,, H,S, M,
’ mr/a Mr/ Mr/a r/a
190 6,0 255 29 3,5 2.5
86 Tl 42 Her Het 12
175 6,2 255 29 3,5 2T
190 6,0 255 29 3,5 2.9
160 6,9 50 25 Her 1.0
190 6,0 255 29 3,5 3.4
175 6,2 255 29 35 2l
160 6,9 50 o5 Her 10
190 6,0 2S5 29 3,5 2.7
160 6,9 50 25 Het 1,0
86 2 42 Her # 1.2
170 6,17 255 29 3,5 2,7
86 T2 42 Her Her 152
160 6,9 50 25 v 1,0
86 T2 42 Her b 1.8
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XOpOolo MPOHHIAEMEIE BYIIKAHOTEHHO-OCANOYHBIE 06pasoBaHus c NpeobnadaHuem
KHCNBIX IENNOBO~-IeM30BEIX TyQOB, OTpAKAWLIMUX OCOBEHHOCTH IIHOUEeH-4EeTBepTHY—~
Horo pynkanuama. CyBropusoHransHoe N/IACTOBOe 3aferaHue TYPOB W COYeTAHUE
B paspe3e BOAOHOCHLIX M BOAOYIOPHEIX TOJU NOpPOA CHOCOGCTBYIOT (GOpPMHUPOBAHHIO
IIACTOBLIX 3anexXeil UeONUTOB.

BBIBO,IbI

lappoTepMaibHble HEONUTH U UCOMUTU3UPOBAHHLIE TOPOAL COCTABALAIOT 3AKOHO-
MepHylo Galplo HH3KO=- H CpeAHeTeMIlepaTypPHOH ruapoTepMallbHOH NPOIHIHTH3AUWH,
BOSHHEKAOUEH B Helpax OTKPBITHIX T'HAPOTEPMallbHEIX cACTeM obllacTell TeKTOHO-
MarMaTd4ecKol AKTUBHOCTH.

OcofeHHOCTRIO Takoi IuApoTepMalsHON MeTacomaTtwdeckoli Gopmauni ABNgeTCH:
1) BeprukanbHAS W rOPU3OHTANBHAS METacOMATHYeCKAf SOHAJLHOCTD, 2) comuxen—
HOCTB B NPOCTPAHCTBe ¢allif KUCIOTHOICO BhIMENAYHBAHHS, APTHNIH3UTOBOM, HeoIu-—
TOBO#, IENOYHBIX METACOMATHTOB H COOGCTBEHHO HU3KO~ H CpeAHeTeMIepaTypHBIX
NpONUNUTOB, 3) IMPOKHH CIeKTP I'MAPOTepPMANLHEIX MUHEpaNoB, BKMOuasd pydHbIe,
4) CcOMUKEeHHOCTE N0 BEPTHKANH HU3KO~ M BLICOKOTEMIIEDATYPHEIX MHHEpAloB,
5) NpuBIMMEHHOCTL K NOBEPXHOCTH BLICOKOTEMIEpaTYpHHIX MHHEPAIIOB, TaKHX KBK
SNHMAOT, NPEHHT, aidbOuUT, AKTHUHOMHT, 6) wHpokas raMMA LEONMATOB, pPASBUBAIWMX—
ca no riay6un ceeiwe 1,5 kM, 7) NpHGAMXEHHOCTH MACCOBOTO PA3BUTHH LEOJHTOB
K mopepxsocTé; 2) HepaBHOMepHas THOPOTEPMANLHAR NepepafoTKa TOPOd, B TOM
Yuc/e UeONUTH3AUHA; K INPOMEIIEHHBIM HeOJMTaM OTHOCATCH BBICOKOKPEMHHCTBIE —
MODPAEHUT, KIMHONTUIIONAT, a Takke NOMOHTHT; O) NpoAyKTHBHOH ToMmelH Ha BHICO-
KOKPeMHHCThIe HeOHThH HBIFIOTCA KHCHble NemyobBele Tydr!, 3aneratomme cybropu-—
30HTANBHO, HA JIOMOHTHT — ArflOMepaToBbie H TceduToBble Tyhpl aHAe3UTO-Gasallb—
TOBOI'0 COCTABA.
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A.C. MUXARIOB

HEOJUTBI CTPATHPHITMPOBAHHBIX OCA/IOYHLIX
1 BYJKAHOTEHHO-OCAJIOMHBIX OTJIOXEHUN

[puponssie NEOMUTH, NpeAcTAaBleHHbe Gonee deM 20 MuHEeDaNbLHBIMH BHNAMU
¥ PA3HOBHMAHOCTHAMHE, mofureHHsl. OHH MOryT (OPMUPOBATHCH 38 CHET pPASB/INYHBIX
reoNOrHYEeCKUX MPOHECCOB B AOBOJBHO WHPOKHX HHTepBaliax (H3HKO—-XHMUHeCKHX H
r'eoJIOru4ecKuX YCOBUH,

Ilo reHeTHYECKOMY TpPHU3HAKY MOMHO BRIISNUTL CHEAYOWHEe KIacChl He0—
MUTOB: BHIBETPUBAHWUS, OHAreHeTHYECKHe, MeTaMoppudeckide, THAPOTEpMAalbHEIS
H mnosdHieMarmaruydeckde. B cTparTHpHuMpOBaHHRIX, OCANOMHBIX H BYAKaHO-
reHHO—OCAADYHBIX OTHOMeHHAX Harbojlee WHPOKO PACTIPOCTPAHeHE! AHAreHeTHHecKHe
IeOMUTE], HEPEAKO BCTPEYAIOTCH HANOXKEeHHBE I'MAPOTepMAanbHbe U MeTaMophuuec—
Kue, a B OTOENBHBIX CIIy4asX ~ KOPbl BhLIBETPUBAHMS, KOTOPbIE HMEIOT MNUb MHHE—
pafiorudeckuii HHTepec H HiKe He pAcCMATPHBAIOTCH. Knaccugukauus neonuTos
CTPaATHPHIHPOBAHHLIX OCAAOYHBIX H BY/IKAHONeHHO-OCANOYHEIX OTIIOKEHHH IO Kpym-
HBIM KaTeropMaM — KlaccaM U Noak/iaccaM — npubefeHa B Tabnuie.

[uareneTnueckue LeQIUTH, obGpa3ylomuecsa B Ipolleccax AMAreHe3da, OOCTATOYHO
YeTKo NOAPAdAEengioTCd Ha ABA NOAKJIacCA — PaHHeAHAreHeTHYEcKHe W Jo3gHeduare-
HeTHYeCKHe,

Cpenu pasHeOounareHeTHHYECKUX HeONUTOR, B CBOIO OYepeldb, MOMHO Bbl-
[eMuTH ABA THIA: A) pPaHHENMArSHETWYECKMe LUEeONUTHl We/OYHEIX COMOBEIX 03ep, C
oaHOll CTODOHBI, M §) HEeoNuTH HEOreH—YeTBEPTHUHEIX IIyGOKOBOOHBIX OKeaHHYeC-
KUX OCAOKOB — C APYyroii.

PaHyenuareseTHueckue LEOMMTH IENOYHBIX COOOBEIX 03ep, OBpasyomne—
g 34 cuyeT npeob6pasopBaHus BYNKAHWYECKOT'O CTEKna TYPOB KHCIOO COC-
Tapa, WHPOXO pacupocrpaHeHrl Ha aanage CUIA uw B Bocrousol Adpuxe.
Onu xopowo usyueHs! w omnucaskl B muTepatype [Hay, 1966; Sheppard, 197117,
[lng 1neonMTOB 3TOr0. THIA XApaKTepPHHl BLICOKHE CKOpPOCTH ux oBpasoBanus (Tmca—
Y - QECATKH THICHY NeT), oGycCloBlieHHbIe BEICOKOH WENOYHOCTBIO NOPOBEIX PACT-
BOPOB; HEeTKA§ B30HANLHOCTH AYTHNENHBIX CHAUKATOB, SABHCHWAR OT COMEHOCTH W
WeNno4YHOCTH: 30HA CBEXero CTeK/a, HeoJUTOBafA 30Ha, KalueBo-loNeBolmnaropas
30HA, pa3HoOGpA3He NEOMMTOB: KIWHONTHONMT, MOPAEHHT, SPHOHAT, GUILTHICHT,
waba3uT, aHaneUuM; obpas’oBaHHe KpPYyTNHBEIX CKOIVIEHUH LEOINHTOB.

PannennaneHeTuuyeCKHe HEOMTH HEOreH-YeTBEPTHYHEIX OKEAHMYECKUX H MODPCe
KHX OCAAKOB NpeAcTaBleHbl GUNMNCHTOM, PEOKO aHambUHMOM, OuinunchHT ob6pady-—
eTca npu ruapaTamuu (NANANOHATHAAUMH) BYIKAHHYECKOTO CTEKNA OCHOBHOTO CO~-
CTABA' B I'NTyGOKOBOAHBIX OKEAHMYECKHX KPACHBIX IMIHHAX, DeXe — B OCALKAX ApPYTro-
ro cocrasa, & 4HANbUMM — 3a CYeT IHAPATAUHH M NePeKPHCTANUBAUHH CPedHero
IO COCTaBy BY/IKAHWYECKOrQ CTeK/a MopwpmueHnoll wenoysoctn (Heanomuramckuii
sam). B riay6orxoBoaHEIX 30HAX, HUXKe KPHTHYECKOH TIyGHHBI xapBoHaTHOH cenu-—
MEHTAUNH, XapaKkTepuayIoWnXcsd CKOPOCTBI0 OcaAkOHakomienus npumepHo 10 mm

8 1000 net, B XpacHEIX riy6OKOBOAHBLIX FMMHAX COAEDNAHUE QUIMHICHTA MOMKET
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LleonuTh CTPATHQUUMPOBAHHEIX OCANOYHBIX H BYNKAHOTE@HHO~OCAAOMHEIX OT/OXEHHit

XapaxTepynie
K TNoaxnace, ue(fnwrmp: MH~— SR RAT. -
nacc = Yenoeus o6pasobaHns AeHRS U YCRO~ Ipumepsr
pyTmna HepalbHBIE AC=
BHH 3a/leraHug
COLM ALY
Parnenuare~ [lpeoGpasobanue Byi- KiuHOmTUHAO- Muxpokpucran- Cononuax, Tune,
HeTHHeCKHe  KAHWHYecKOro CTeKna, auT, QUARMNCKT, nuYecKue arpe- o3, Cepna, Te-
B MeéHblUlel Mepe 3puoHuT, waba- rate. [Inacto- xomna, popmaltus
APYrax KOMIOHEHTOB 3HT, MOPAeHHT, Bhle H nMnacTo- [puH~PuBep
oCafKa, NPy B3AKMO~ GHAMLUWM, ofpasupie 38— (CHIA); neoren~
geficTBHH cO wemnov- LUeomuTe - ey C papHO-~ YeTBepTHYHbIe
HbIMH [MOPOBBLIMH BOAA~ BYNKAHHYECKOE  MEpHBIM pac—  (HIUTHIICHTOBbIE
M, Bpema PopMEpO- CTeXNo-Onan TIpEAeNeHneM ¥ OKEeAHWYEeCKHS u
BAHUA — OT HECKONb— (KpHCTOBamnT) — yoToHMHBHIM MOpCKHe OCalKH
KHX THICAY A0 HEC= MOHTMOPHIIOHAT COCTABOM HEe0—
KONBKO AECHTHOB Thi— NUTOB
cay jget, CrpaTurpa—
¢pHYecKas MpHypoYeH—
HOCTb ~ HEOTeH-4eT-—
BEPTHYHBIE
Aunarene~ Tosmienware- TlpeoSpasopasnue pyn—- KnuronTunonut, To e Jaxapnarbe (Co-
THYECKMe HeTHYeCKMe  KAHHYEeCKOIO CTeKNa; MODAEHHT, KupHuna), 3axap—
peaKuHu amoppHOTO AHAMBUHM, pe-— ka3epe (Afigar—
KpemHe3eéMa C Apy- Me QHUANHICHT. ckoe, Hzeren u
raMu Komnoxentamu. LleomuTer - -mp.); Gacceitn
Bpems gopmupopa- onan (kpucro- KanTo, nnowmaagwn
HHE MH/UIMOHEI-O€-  BANHT) MOHTMO~ Huurara, Arata
CHATKM MU/UTHOHOB NleT. PHIOHAT, MoryT (finouus)
Crparurpagudeckas INPHCYTCTBOBATH
NpHYpPO4EeHHOCTE OC- OCTATKH BYJ/KA-
HOBHO# Macchl - HHYEeCKOI'0 CTeK~
BEPXHHA Men H A= na
JeoreH
Kararene- He noapas- 3amveumenue synkaaW- JlomoHTuT, mHor- Menkokpucran- Baccefinnr pex
THYSCKNE AeAsIOTCH YeCKOro CTexnaXaib—-fa ref#nanpur, nwueckwe arpe— [lenm, Wuaurupks;
) UHEeBEIX I/IACHOK/1A30B OECMHH, aHallb= [ATH. [ln18cTO~ MuHycHHCKAHR W
H TeMHOUBETHBIX MM=— WHM HHeKOTOpmle oOpasdHbie 3a-~ TyBHHCKAHE Mex=
HEepanoB, & TAKXEe - Apyrae, B oC~  newu Sonmsmodt ropumie mporutm
TIHHHCTONO BeWeCTBA HOBHOM HH3KO= l'[pO’l‘B)l(eHHDCTH
UeMeHTA B YC/OBHAX, KPeMHHCTbie C PAPHOMEPHBIM
B/MH3KEX K YyCNOBHAM NEONHTHI. pACHpeneneHueM
meTamoppuieckolt da— JIoMOATHT- LUeo/IMTOB MO
nuy 3elfleHbIX CNAHLEB; XAOPHT=KBAp NPOCTRPAHHIO H
3AanoNHeHHe MOpOBOro HAMEHYHBLIM 110
NMpOCTPAHCTBA TeC— - paapeay
yauukoB, CTpATATpa~—
¢uveckas MpHypoYeH—
HOCTh ~ NAJNe030# u
Me3030#
Meramop- He nofpasge- OGpasyiorcs B npo=  Balipskat, no=  Or menko= no  O6nacte Tansasa
¢uveckue NmoTCH uecce MeTamMopdu3mMa MOHTHT. KPYIHOKPHCT A= (Anonus)
{nporome- 3a CYeT TOpPoA ped— JloMOHTHT=- AYECKAX BIpe—
TAMOpdH~ MHYHOIO COCTABA XIOPHT=KBApI raros. Hempa~
ueckue) BOKPYr HHTPY3## rpa~ BAABHOH $opMBI
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HATOB, ANOPHTOB.
Heonuropsie 30HL!
CIeflyloT 38 MeTaMOp-
puyeckaMA: aMpubonn~
‘TOBO#, AKTHHOJ/IMTOBOM],
Ty MIIe/UTHHT=TIPEHH =
TOBOK

BLIlENEHAA. 30—
Ha/lbHOE pacCy
npefefieHye Bo=
Kpyr WHTpY3ul



Oxkopyanue TaGauubl

B 30HAX AKTHBHOH HX

MHUH, BHAMBIKM,

|
) i XapakTepHble RRe—
Knacc Yoaxnece, Yenopua obpaaopanus ORI W lama ycnosus IpuMeph:
rpynna HepanbHEle ac—
saneranus
comHauuu
I
Huakorem— Tpeo6pacopanne syn- Knumonrunomur, Mukpoxpucran~ lopsuuii [nax
NepaTypHEIE  KAHUYECKOTO CTeKna, MOpAEHHT, refi- . muueckne arpe- (o-s Kymamup),
ruApoTep— rIaBHBIM 06pA30OM naHAuT, BHAMb—= Tarsl[loycno- Kypunbckue oct—
Ma/lbHO-Me—~ KHCIOrO cOCTaBa oM, BUgM:3aneranus PoBa, paion Opare
TACOMATH— oA BO3AEHCTBHEM 1 eomuTE- 6nuaku k aua- {Anomus)
yeckpe (3a- NPOTHTHIBAIOWHX BYNMKAHHYECKOE  TIeHeTHYeCKHM
KPBITHIX CHC— HH3KOTEMIEePaTYPHLIX  CTeKMo-MOHT: neonutram,. B
Tem) CHAPOTEpPMATBLHEIX MOpPHILTIOHHT Opeonax oKoio-
PACTBOPOB B YC/IOBH= PYaHOro H3mMme-
ax odenb cnaboii ux HEHHS S0HAIb=-
uupKy nguud, Bnuaku HOe pacnpene-—
K MOSOHeOWAreHeTH=— nenue
YeCKHM UEeO/INTaM
T'upporep= I'mopoTep-— 3a cuer poaneiicTens B ocHOBHOM fcno- u kpyn- [laparyuckoe,
MAalbHBIE  MANBHBIE FHAPOTEPMANBHBIX HH3KOKPEMHHC= HOKpHCTAMNH- bonbwe-BaHuoe
(oTKprITEIX PACTBOPOB HA TIOPONE! Thie MEeONHTE: yeckue Brfene— (Kamuatka)
cuctem) . pA3MHYHOTO COCTABA JIOMOHTHT, Aec- Hug. Hempae

BHIBLHOH QOpMEI

LU PKY AU a TaKXe reifiai- Tena C HepaB—
OuT, peXe MOP~ HOMEepPHBIM
AeHUT ¥ Op. pacnpefenena—

Leonurhi= eM H HeyCTOl-—
KBapl-ans6aT YUBEIM COCTA=
(amynsp) BOM LEONMTOB

cocTapaaTe o S0~70%, duamuncuT B OKeaHWYEeCKMX OCAMKAX ACCOUHUDPYET C Ia—
naronuToM. BHua N0 paspesy B ommroueHoBEIX M GO/lee MpeBHHX OCAOKAX cogep-
XaHHe GUAMATICHTA OGBIYHO PE3KO YMEHbIUIAeTCH U BMECTO HEro MOSBASETCH O3~
HeOHareHeTHYeCKH i KITHHOIITHUIIOJIUT,

B rpymme nosnmenwareHeTHYecKuxX HEONHTOB TaKKe oBocobnsmoTcs
aBa THHOA,

a) TloannenanareneTu4eckue WEONUTHl, (POPMHPYIOUHECH B MOPCKHX, NpEHMYUECT—
BEeHHO MNAaTGOPMEHHEIX OCAAKaX, O0OrauleHHEBIX BEICOKOPEAKUHOHHBIM AMOPGHBIM
KpeMHe3eMOM GHONeHHOTO NPOWCKONKAeHHA, [pH OTCYTCTBHH Nub0 NpH HAMHYHH He-
GONBIIOTO KOMMYeCTBA BY/IKAHMYECKOrO CTekia. LIeONHUTH 3TOro THlAa IpencTabBileHb!
HCKMOYUTENLHO KIIHHONTHIONUTOM, PA3BHBAIOMHUMCH B PA3IMUYHBIX [0 COCTABY OcAf-
Kax: TepPHTeHHBIX ~ OT NecqaHblX A0 TIMHACTHIX, KapBOHATHBIX, KPEeMHHCTBHIX,
KpPeMHHCTO-KapGoHaTHeIX, B dochopuTax B KoludyecTBe OT Aojieli mpomeHnTa Ao 10~
20%, penko Gonbwe, lleomurconepxamue ocanku Mo BO3pPacTy yknamwpamoTcs (3a
HCKMIOUEeHNeM eAMHMYHEIX CMydAeB) B OCHOBHOM B WHTEPBAN OT NANCOTeHA OO0 HHK-
Hero mena. KnuHONTHIOMUT GOPMHPOBANCH NMpPEeHMYyMEeCTBEHHO 3a cyeT.GHOTeHHOro
aMOpQHOro KpeMHedeMa M APYTHX BHICOKOpeAKIHOHHEIX KOMIIOHEHTOR ocanka, [loapm—
HeAVATreHeTHYEeCKUH KIMHONTHJIONUT 3TOI0 THIIA YACTO BCTPEYAETCS B BepDXHEMeno=
BBIX M NANEOreHOBBIX, WHOT'AA IOPCKHX OCAOOYHEIX NOPOAAX HEeHTpalbHBIX, IOXKHBIX,
BOCTOYHBIX W 3anaAHuix pafioHoe Ebponeiickoit wactn CCCP, BOCTOYHOTO CKIOHE
Ypana [Muxaiinos, Kpunapu, 1970), pacnpocTpaHsisck OalleKo Ha 3alaf 4Yepes
Monsury, TAP nHa Teppuropuio Ppammuu u Aurnum. K aToMy Xe Tully OTHOCHTCH
K/TMHONITHIIONRTCOREPKALINE MENOBEIE M TANCOreHOBEIE OCAOKH COBPEMEHHLIX OKeAHH—
9eCKHX H MOpPCKuXx Gacceiilop.

6) TlosameawareHeTHYecKHe LUEOMUTH! BTOPOrO THIA O6pasylOTCH B OCAKAX IeO—
CHHKJ/IHHAIBHEIX 06MacTelt MOpPCKMX H O3epHLIX GacceiHOB, ‘He OTNHYABIIMXCH IOBBI-
LWIeHHOH CONIeHOCTHI0 U WEeNOYHOCTHLIO, 3a cyeT NpeoOpaA3pBAHHE TOHKOAPOBIIEHOrO .
BYNKaHWYeCKOro cTeknia TydoB KHMCHOro coctaBa. B Takux ycnoBusiXx peaklnH INpe-
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ofpasopaHisi BYIKAHHYECKOIO CTEK/ia B HEOMUTH NPOTEKAIDT BO MHOTO PA3 MeAleH-—
Hee, YeM B BOAOEMAX BLICOKOH WENOYHOCTH M COJNEHOCTH, B KOTOPBIX IpH HANHYMY
\/ AHAOT'HYHOI'O HCXOAHOIO MAaTepualia (OPMHPYIOTCH. paHHeAHATeHeTHYeCKUe WLEOJNHTHI.

leonurel paccMATPHBAEMOIO THIA HMEIOT perHOHA/NLHOEe PACIpOCTPAHEHHE B
ofnacTax MOMOMAOT'O BY/IKaHH3AMA SKCINIO3UBHOIC XapakTepa C HaluuueMm MUpOKNAac—
THEM KHCITIOTO COCTABA, HaNpHMep, UEeOoNHTH3HPOBaHHBIE MOPOAbl Jakapmareks (Mec—
Topoxpaenns Coknpuuua, Boawna u ap.). 3akapkases (Afimarckoe, Axanumxckoe,
HoemBepsuckoe, Nserpu u ap.), Cpenueii Aann (Baaxwiackoe), Kamuarku (Teii-
aeproe), Caxanuua (Kopcakoeckoe, /loTorckoe u Ap.), UeOTuTH MHOLEHOBLIX BYil—
KAHOIeHHO-OCAano4HpX ornoxenuli HAnonuu [Utada, 1970]. Hepenko BcTpewawTcs
neomuTel oToro tuma u B CepepHo#t Amepuke, B TOM uducne B obnacTgx pacnboc*rpa—
HEHWS pAHHEeAWAreHeTHYeCKHX HeonuToBR Ha sanage CHIA, B wacTHOoTTH, B dOpPMA-
min Demepansaa (wrar Hepaga), B ceute Kpun (mrar Komopamo), B Muomenopoit
dopmauun Bapcroy (Kanugopmus) u T.n. B dopmamun BapcToy u HeKOTOPEIX ApY—
rux B ClIA noagHeauareHeTHYeCKHe LEOHUTE! XapaKTepU3YIOTCH NepPeXOOHBIMH Yep—
TAME K PAHHOAWATSHETUYECKUM USOMUTaM UWEeNOYHHIX COAoBuX o3ep - [ Sheppard -
Gude, 1969].

IMoaaneanareseTH4eckie UEeONHTH, OOpadoBaBlIHeCH B BoAoeMAaxX HOPMALHOH
COMEeHOCTH W WeJIoYHOCTH 38 CYeT NpeobpasOBaHHA BY/IKAHMYECKOTO CTeK/la, Tpef—
CTEB/IEHBl HAWE BCEro KIMHONTHIOMNTOM, uHOrfa Mopaexutom (Kemepnurckoe
MecTopoXdenne B 3akapkasbe | Muxaitnos, 1975a]). B pame ciyuaen x Hum
NpHCOeAHHACSTCH AHAMBLUUM, a B AXaNUHXCKOM paiioHe 3aKaBKadbd H (GHUIIAICHT

V | Muxaiinop, 19756]. B ocankax nepexonHOTO XapakTeph K paHHeAuareHeTHYeC~
KMM LeONuTAaM LENOYHLIX COAOBLIX 03ep B S8AMETHOM KOJ/HYeCTBe Mow'r no6aBisaTh=
cfl SPUOHMT M wWabasuT, _

B ycnopusix 6mICTPOrO HAKOIVIEHHS M TOrPYyXeHAs OCAAKOB, KaK, HamnpuMmep,
MUOHEHOBHIX “SeneHuXx Tydor” B fAnoHuu, paccpepoToueHHbie NO pad3pedy B HeC—
KOJ/IbKO KH/IOMETPOB MHPOK/JIACTHYECKHE TOPOALl OGHAPYXHMBAIOT XAPAKTEPHYIO 30HAINb—
HOCTL AYTHI'eHHBIX AIOMOCHIMKATOB, OTPaX AWyl NocleAoBATe/bHOe Npeobpazo~
BAHHE BYNKAHHYECKOrO CTeK/la H HEKOTOPEIX AMOMOCH/MKATOB N0 MEepe yBeNnYeHHH
rayGUHBE! MOTPYXeHud U TPONODKUTENBEHOCTH MOCTCEAUMEHTAUHOHHBIX H3MeHeHuH.
3Ta 30HANBHOCTE, OOyClOBI/EHHAS, 1O BHIPAXKEHHIO HNOHCKHX HCcllepoBaTesell, "riy-
GHMHHBEIM AHATeHe30M”, cBepxXy BHH3 chenayiomas {[Utada, 1971]: 1) asona ceexe~
ro CTekNa C accomMallied BYNKaHWYeCKOe CTEK/O, Onall, MOHTMOPH/IOHUT; 2) xnu-
HONTHIONUT-MOPAEHUTOBAS 30HA — KJIHHONTH/IOIMT, MOPAEHHT, ONA/M, MOHTMOpPHI—
NOHHT, CeNanoHHT; 3) AaHANLUMM-CeiIaHIUTOBAS @oHa - aHa/lbUHM, reillaHiuT,
anynap (anb6uT), onan, KBApH, MOHTMOPH/UIOHUT, XMOPHT; 4) NOMOHTHTOBAS 30—
HA - AOMOWTHT, s8Ayndp, anbOuT, MOHTMOPHANOHWT, XAOPWT, CEPUNWT, KBApPL;

5) anp6uToBAs 30HA — ANLOHT, anynsp, KBapl, X/JOPUT, CEPULMT, KAALUUT, HHOTAA
nogeigeTca anuaoT. B HekoToprix paspes3ax Mexay 3oHamu 1 u 2 cCymecTBYeT
nepexoaHaa 3oHa, OwepuAHO, 4YTO HOBOOGpPA3OBAHHLIE AMOMOCHIMKATE! B 30He 1
OTBeYAal0T paHHeMy AWareHe3y, a B 30He 2 M 4YACTHYHO B 30He 3 - no3fHeMYy AH=
areHeay. AmoMocniuKaTel, 06pasopapmiiecd B Gonee rAyfokUx 30HAX - 4 u Hac-
THYHO 3, OTHOCATCH K clegyloweid 3a AMAreHe30M CTalHH — KaTareHeay.

TloannenuareneTnyeckne 1eONUTH PACCMATPUBAEMOrO THNA CNATAIT KpPyNHLIE
ACTOBLIE M IAcTOOGpadHLe BaneXu C PABHOMepHBIM U Bhicokum (60-90%) co-
gepxaHueM LEOJMTOB H HApAAy C paHHeAWATEHeTHYECKHMH HEeONMTaMH Mel0YHBIX
COOOBEIX 03ep HMMeloT HauboNblee NMPAKTHHYECKOe a3HayeHue.

K xnaccy KAaTareHeTHYECKHX USONUTOR OTHOCHATCH HEONUTH B MOWHBIX I'eOCHH-
K/MHAMBHLIX MM MePeXOOHBIX K HHM [0 TEKTOHHYeCKOMY peXuMy TOJAaxX, IpeACTaB—
NeHHLIX TePPHIeHHBIMA H TepPpPUIeHHO-BYIIKAHOIeHHEIMH, OOBIYHO GecKapBOHATHREIMH
nnopoAamMH MOPCKOro, NpHOpeXHOTo, O3EpHOr0 TeHeauca, HCHLTABHMINX NOrpyXKeHHe
Ha TAyGUHY B HECKOAbLKO KuiomeTpoB. HMa ueonuror paccMaTpuBaemMoro Tuma Ha—
ubonee pACIpOCTpaHeH JOMOHTHT; HHOTAA K HeMy NPHCOEOMHSIOTCH reinaHauT H
AeCMHH, HHOTAA aHamblUuM. JIOMOHTHT B accolluamuy c ambBuTOM, X/IOPHTOM H
KBapueM pasBuBAeTCs IO TVIMHUCTOMY MATepHally B LeMeHTe NeCYAHHKOB, rpaBellH—
TOB, KOH[VIOMEPATOB, & TAKKE 3AMEWAET 3epHA NIaruokl830B U TEMHOMBETHEIX
muHepanos, JloMOHTHTCONEpXallMe KaTareHeTHYeCKHe MOPOAbl, TAK HA3LIBAEMBIE

56




NOMOHTHTOBHE TNecuanukd | Muxaiinos, Kpunapu, 1970], saneraior ofeuno B Bu—

Oe MOUHBIX TAYeK, PACIPOCTpaHAwuXca Ha OGonbwue TepputTopuu. OHu OBHapyXe-

Hbl B HHXHEMEJIOBEIX M IOPCKHUX OTJ/IOMEHHIX CAHMapCKoi cepuu W B ee aHajlorax

B Gacceiiie p. Jlenn, B BepxHelOpckux — B Oacceitie p. WHAMTMPKH, OEBOHCKHX -

Munycunckoro n TyBHHCKOro nporu6op, a Tak¥e B NaleO30HCKHX H MEe3030HCKHX

Tonmax paAa paidiono AMepukd, Appuku u T.n. ConepxaHue HEOMHUTOB B OIMHCHIBA=-
eMbiX mopoaax oferyHO oT 1 mo 15%, uspenka nomnumaercd Ao 20-25%. [lpakTu-
YeCKOro 3HAYEHHs KaTareHeTHMYeCKue UEO/IMThl B HACTOdllee BpeMf He HMEIOT,

JlomMoHTHTCONEepKAWKMe TOPOAL], pPACTPOCTPAHEHHEIE PErHOHANLHO W XApAaKTepH—
agyouecs accoluanueil KalbUieBhI LeONUT=XIOPHT-KBAPH, BHIAENAIOTCE B 0CO6yi0
IleoNMTOBYI0 GalKio peruoHambHOro metamoppusama [Fyfe et al., 1958], xoropaa
[0 yCcnoBusaM (GOPMHUPOBAHUA ABIASTCS [POMEKYTOYHOH MEKAy AHAreHe30M U Me-—
Tamophu3MOM Galin 3eNeHwelX chaHuep, [lpuHMMAs 3Ty TOYKY 3pPEHus, ClIeAyeT OT-—
HECTH pACCMATPUBAEMEBIE UEO/HTh K MeTaMOPYUYECKHM HIH NPOTOMETAaMophu—
HECKUM, :

K xnaccy meramophHuecKux (npo’I‘OMeTaMOpQJH‘iECKHx) LHEOMTOB YCIIOBHO OT—
HeCeHbl LEeOJITEl, o6pasylumpHecs 3a CYeT TepPMANILHOrO BO3AeHCTBHE HHTPY3HIl.

B 4eoreHOBHIX BYJ/IKAHOTEHHO-OCANOYHBIX NOpoAaxX FANOHHH BOKPYTI TPAHUTHLIX U
OMOPHTOBEIX MHTPY3HH NpOSIBNAETCH KOHUEHTPUYEeCKAafd 30HAILHOCTh HOBOOOGPA3OBA-
uuit — amomocumukaros [Utada, 1971]. B ofofmenHoM Biuoe 9TA 30HANBHOCTH
BhIpaXaeTCs chemyouuM obpadom (mauumag oT murTpy3uu): 1) ampuGonuropas
aona (umorma orcyrcreyer); 2) anbGHT-KBAPH-XIOPHT—CEPHUHT-SMUAOTOBAR (HHOT—~
pa, HanpuMmep B ob6nactu TausaBa, BMeCTO Hee PASBUBAETCH AKTHHOIWTORASA, 3e-
nenocnannepas 3oHa); 3) MyMIeNMUT-NPEHUTOBAS WM TPEHHTOBAas (OTCYTCTBYeT
y HeGONLIIHX AMOPHTOBEIX MaccHBoB); 4) pafipakutopas (uacTo oTcyTcTByeT);

5) AMEBUT—KBAPI-XIOPHT—CepUNUTOBag; 6) NoMoHTHTOBAS; 7) KAHHONTHIOMMT-
MoppenuTopas (WM relnaHAMT—cTuaL6UTOBAH), B KOTOPOH UEONMATHI HAXOMMTCH B
accomMAalid C MOHTMOPH/IIOHHTOM, ONANOBLIM KpPeMHEe3eMOM H celadoHuToM. B pac~
CMATpPUBAEMEIX CIy4adx THIHYHO MeTaMOpduiecKHe 30Hbl CMEHFIOTCS HeOMUTOBBIMUI
BAHPAKHTOBON H NOMOHTHTOBQH, & IOcC/eflHHe, B CBOI OYepedb, KIHHONTHU/IOIMT—
MOpOEHHTOBOH, XapakTepHO# AN AuareHeda. JTO 30HA I'PAHHYUT C HEUBMEHEHHBIMH
noponamu. Takum o6pasoM, K MeTamoppHuiecKHM LeoluTaM MOXHO OTHECTH Baipa-
KUT W JIOMOHTHT, HO TOJ/ILKO TIpHHuUmMmas TnpeAcTaBnenna B. daiipa, ®. Tepuepa,

Nx., depxyrena [Fyfe et al.,, 1958] u gpyrux nccrnenobaTeneil, paspuBABMIHX
BIIOCNIEACTBHA WX TOYKY SpeHHS.

YTo KacaeTcs KAWHONTHJ/IONHT-MOPAEHUTOBOH 30HB, TO €€ HHU N0 MAABIEHHIO U
TeMIepaType - IiiapHeIM ¢aKTopam meTamopduama, HH 10 MUHEpPANLHOMY Napare—
Heay HOBOOGpA30BAHMIN — MHHEPANOB K MeTamMOppuYecKuM OTHECTH Henbadg. Knnxo-
NTHAONKHT U MOPHEHWT CllefyeT CYWTATHL AHAreHeTHYECKMMM MHHepanawmyu, obpaso-—
BAHME KOTODHIX B pACCMATPHBAEMEIX CIAy4Yadx OBIJIO ycKkOpeHo HebonbuiuMm NOBBILE—
HHEM TeMIepaTyphl B KPAeBhIX YacTdaX TepMallbHEIX OpeofoB, 00yCnoBJ/leHHBIX BHEO-
PHMBLUMMHCH WHTPY3HAMH. -

T'nopoTepMallbHple LeONUTH - BeCbMAa pasHoofpas3Hble MO THIIAM M NeCTpble MO
1abopaM MHHEDANMLHLIX BHIOB — TMOADASAENMIOTCH HA ABe rpynmel (cm. TaGmumy):
HUBKOTEeMIIePATYpHEIe THAPOTEPMANBHO-MeTacoOMAaTHYeCKHe H T'HAPOTepMalbHLIe
(oTkpwITHIX cucTeMm). HuskoTemnepaTypHble ruApOTEpPMAILEHO-METACOMATHYECKHE
HeonuTh 06padyloTcs 3a cueT GNU3KOro K H30XMMHYECKOMY NpeoOpa3oBaHuio BY -
KaHMYEeCKOTrO CTekna TypoB M APYrdX KOMIIOHEHTOB OCAAOYHBIX W BYIKAHOTEeHHO—
ocadoyHBIX Nopon Gea pe3Koro M3MeHEeHHs NEepPBOHAYANBHOIO XHMHYECKOTrOo cocTaBa
nocneaHux. 2TO Mpeobpa30BaHHE OCYUIECTBISETCH B 3AKPLITHIX WM IOYTH 3AKPbi-
THIX CHCTEMAX B YCfIOBHSIX NPONHTKH NMOPOA TI'HAPOTEPMAJIbHBIMH PACTBOPAMH HIIH
Hx OueHb Clafoi mupkynauup. /LIS THX UEOJMTOB XapaKTepHA CHILHAH 3aBUCH—
MOCTEL OT COCTABA NEPBHYHBIX TNOpoA.

Cpeny HUBKOTeMIOepPaTYPHLEX FrHAPOTEpPMAalbHO-ME@TACOMATHYEC—
KMX HEeO/MHMTOB MOXHO BBIAS/NTE CleAyloUHe THIIL.

a) CpasaHHBIE C OKOJIOPYAHBIMH H3MEHEHMSMH BOKPYI TNOJIUMETAMNWYECKHX MeCw
Topoxnenuii Tuna "Kypoxo”. Ilpn aTom paspuBaeTcs clledyioulas 30HAIbHOCTb OT
nenrpa K nepupepun [Utada, 1971]: 1) 30HA IMIMHHCTHIX MHHEPA/IOB, COCTOSUIAS
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U3 TPeX NOA30H — BHyTPEHHell, KAOMMHOBOMN, X/IOPHT—CEPULHTOBOH W BHEIHeH, MOHT-
MOPH/IIOHHTOBOI; 2) anbGHT-KBAPU—XTOPHT~CEPHIHTOBAS, NMPHCYTCTBYIOUWAS He
BCcerga; 3) aHa/JLUUMOBAS WM aHAMLUHM—KANbOHTOBAH; 4) K/IHHONTHIOMUT-MOpAE—
nuTopas. Takas S0HANLHOCTL PASBUBAETCH B PHOIMTOBHIX /IABAX H TY(Pax BOKPYT
mecropoxnenunii Tiuna “Kypoko”, B o6nactu Opate u apyrux mecrtax fAnonnum. Knu—
HOITH/IOMMT ¥ MOPAEHUT PASBHBAIOTCH TOJNLKO IO BYJIKAHAYECKOMY CTEKIy Tyjhon

B OCHOBHOM KHCJIOO COCTABA,

6) CeasaHHble C OKONODYAHBIMH HUSMEHEHUHMU BOKPYr THAPOTEPMAbHO-METACO-
MATHYECKHX Xelle30PyAHLIX MeCTOpoXaeHuil, LleonuTs STOro. THIA OGHADYXKEHE B
nocnennue roas B Bocrounoii CubHpH M elle HeAOCTATOYHO XOpPOWO H3YHeHE, Bo-
Kpyr Je/le30py[HBIX MECTOPOXKAEHHI TakiKe NPOC/TEKUBAETCH B0HANLHOCTH MHHE—
panop-HOBOOGpA3OBAHHI, IPHYEM B CAMOI BHelIHell 30He NpH Nepexofe K HeHaMeHeH—
HELIM TOPOAAM HMpH HAIHYHH GIaroNl pHATHEIX IO COCTaBy (KHMCMLIX) MepBHYHBIX NMOPOA
pasBMBAIOTCS MOYTH MOHOMHHEpANLHEIE KITHHONTH/IOMMTOBLIE ¥ MOPASHHTOBbIE IIOPOAEL.

B) T'nopoTepManbHO-METacCOMATHYECKHE NEOHTH B Ie0TepMANLHLIX OoBnacrTax.
‘Onu 06pasyioTcd B YCHOBHEX MPOMMTKH OX/IAXKASHHBIMH TAOPOTEPMANLHBIMH PACTBO=
pPaMu IUIACTO— W JIMH300GPASHLIX T/, CNOMEHHEIX BY/IKAHHYECKHMH Ty(haMH KHC/O-

pexe cpedHero ¥ OCHOBHOrO cocTaBa, [loBhlulenue TeMIepaTyprl, HPOMCXOMds-—
mee MpPH ITOM, YCKOPHET AMAreHeTHYECKOe NMpeoBpAS0BAHHE BYJ/KAHHYECKOTO CTeK—
na Ty$hoB B UEONHTEHl, [peAcTaB/leHHbIE MWKPOKPUCTAIMYECKHMHE ACPerATaMH Kili-—
HONTHIIONATA, MOPAGHWTA, MHOTAA refnanauta. O6GpasylomIecs B peaylbLTaTe STOro
' IeonUTOBBIE NOPOABI N0 COCTABY, GOpPME BEIAE/NEeHHS UEONUTOB, MO GopMe W Mac—
wrabaM Ten LeoNMTOBLIX NMOPOM AHANOTHYHE NO3AHEAHATeHETHYECKHM HEONUTAaM,
CHOPMUPOBABIMMCE B YCIOBHAX HOPMANLHON COMNEHOCTH 38 CYeT NpeoBpadoBaHus
BYMKAHHYECKOTO cTekna Tytos, LleonuTrl paccMaTpHBaemOro THIla M3BECTHBI HA
Topsuem ITnaxe (o~ Kynammp), B reoTepmansiom none Baiipakeit (HOBa% 3eqan~
nus). ¥ B ADYDHX MEeCTax.

TuapoTepManbHbEe HEONUTH (OTKPEHTHX cucTeM) o6pasyloTcs Npu
BOBOEeACTBHH WENOYHBIX M'HAPOTEPMANLHBIX PACTBOPOB (B YCNOBMSIX MX HHTEHCHBHOMN
IMHPKY/SUMH) Ha NOPOALI PASMHYHOIO COCTABA; TPH 3TOM COCTAB MCXOAHEIX TOPON
WM COBCEM He BiHMAET i cnabo BAMSeT HAa MHHEPANOrHIO LUeoMuTOB, LS Leomn—
TOB 2TOll MOArPYINEl XApPAKTepHO Bo/bmOe pasHOOGpasie THNOB M MHUHEPAILHEIX BH~
[OB NEONUTOB, MPeACTABIEHHBEIX NPEHMYECTBEHHO HUSKOKPEeMHHCTHIME BHAAMH,
CNOXHOE M HeBRIepKaHHOe paclipefesieHHe UX B TIOPOAAX, HANOKEHWe OOHUX MHHE—
panbHBIX acconmanuit Ha npyrue. Cpenu HUX BLIOeNseTCs MHOIO THIOB. D KayecT-
Be NPHMEPOB MOXHO TPHBECTH CileAyloulHe,

a) I'nopoTepMankHEle LeoNHTH reoTepManbHbiX obnacteit (IMapatysckoe, Bomb—
me-Bannoe mecTopoxpaeHus naparuaporepm Ha Kamuartke u T.m.). LleonuTni: mo-
MOHTHT, AeCMMH, CKOJlenuT, BaldpakuT, reinasadT, wabasuT u Ap. ;

6) IocTBynKaHWYECKME — SANONHEHHS NYCTOT, HENPABWILHBIE BHIAENCHHS B Jla—
Bax # Tybax pasHOOBPa3HBIX TI0 COCTABY WHEOHTOB.

B) CoBCTBEHHO T'MAPOTEPMANLHEIE — XKHABLHLIE Tella B Y/AbTPAOCHOBHBIX U OCHOB~
HEIX, peXe KHCNEIX IOpoaax, NpeiAcTaBleHHLle HATPOJMTOM, reilyIaHAuTOM, JIOMOHTH-
ToM, pexe mpyrumMu Bugamu (3akapkaswe, Konbckuit momyocTtpos, Ypan, Caxamum,
KamuaTka u Opyrue pationsr), :

r) Cea3aHHLIe C TPOTMHIMTAMH, B TOM 4HC/IE UBBECTHAH MeOHOHEOUTOBAH (OpP—
Mauud.

n) 3aBepumaomue HUSKOTEMIEPATYPHEIE CTAAWH OGPASOBAHHA PYAHEIX MECTOpPONK-—
nenuit ¢ momTumamu: 1) MeOHEIX, MEAHO-MOMUGAEHOBEIX U MOJHGIEHOBO~MEAHBIX
MECTOPOXKAEHUH — HATPOMMT, TefaHAMT, AECMHUH, NOMOHTHT, aHambunm (Anmanbik-
ckoe pynHOe monie B YaGekucTane u Ap.); 2) SONOTHX, 20TOTO-TIONUMETANINYEC—
KHX ¥ B0JI0TO-KOMYEeNAHHBIX MECTOPOXAEHHH — MECMuH, reinanauTy 3) CBUHHNOBBIX
¥ CRHHLOBO-NOMMMET AJNIHIECKHX MEeCTOPOMAeHHH — NOMOHTHT, necmuH (Kaparaii—
mMHCKOe MecTopoxaenne B Kasaxcrame m T.n.) u mp.

e) Cpsasannbie C MerMaTHTaMH, NPEMMYUECTBEHHO We/OYHLIME (anafbLUuM, pexe
TOMCOHUT, WAGa3UT ¥ ApP.) u KucNHoi nuHuu (refmanmwrt, OecmuH, wa6asur). Bomb-
LWIEHCTBO THIOB THAPOTEPMANLHBIX LEOINTOB B CTPATHQHUMPOBAHHBIX OCAOOYHEIX W
BY/IKAHOI€HHO—OCAAOYHEIX TOPOAAX BCTPEYAETCH pelko.
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M3 paccMOTpeHHBIX LEO/IMTOR B HACTOfUIEe BpeMs NpaKTHYECKOe 3HAYEeHHE HMe—
OT [HIIb BHICOKOKPEMHHCTHIE BHAE, OTHOCHMHECH K PaHHeNHAr eHEeTHUeCKHM 10—
MUTaM WeNoYHbIX COAOBBIX 03ep, Nno3gHeanareHeTHYeCKHM, oﬁpaaoﬂaBmHMcsl mno
BY/IKAHHYECKOMY CTEK/y TyhOoB KHCMOTO COCTABA, 4 TAK¥KE K HU3KOTeMIepaTyPHBIM
IHAPOTEPMAabHO-METACOMATHYECKHM, IMEIOWHM MHOIO CXOAHOrO C NO3fHeAHAreHew
TH‘!ECKI’IMH. HQOHKTH 9THX THUIIOB, NpeAcCTaBl/IeHHBIe KJ/IHHONTHIIOMHTOM, MOPpOEeHUTOM,
IpUOHUTOM, Waba3uToM, 06pa3yloT KpyNHble INacToofpas3Hble Tejla MOYTH MOHOMH-
Hepﬂﬂb}lhl;’{ HeOo/IUTOBBIX MOpoa.
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YIOK 549.67:552.5

C.1. IYMEHKO

KOMIIVIEKCHOE CPABHUTEJIBHOE MHWHEPAJIOI'O—
HNETPOTPA®UYECKOE M3YYEHHE IEOJIMTOB
B OCA/IOYHBIX H BYJKAHOIEHHO-OCA/IOYHBIX ITOPOJAX

YculleHue BHUMAHMA K TPHPOAHBIM LEOJHTAM B CBH3H C HX YCHNEMHBIM HCHOMb—
30BAHHEM B pPA3MUYHBEIX OTPACHAX NPOMBIIJIEHHOCTH H CEe/IbCKOI0 X0o3giicTBa TNpH-—
BeJl0 K OTKPLITHIO B TeYeHHe MNociefAHux 15 eT uX MHOMOYHC/EHHBIX MECTOPOXOE~
Huil B camoii pasHoo6pa3Hofi reonoruuyeckoll obcrTaHopke. HanBonmee GOraThiMH OKa—
3aMUCh M3MEHeHHBIE BY/IKAHOTeHHEIe Tybwl, rAe coOepXaHHe LEOJMTOB AOCTHTAET
90, a B HekoTOpHIX ciydaax gaxe 95%. OgHako ¥ B OCANOYHEIX NMOPOAAX, [HIIEH-
HBIX BHAMMBIX TIpUMecCel MHPOK/IACTHKH, LEeO/MTHl OKa3alHCh OAHOH M3 caMBIX pac—
NMPOCTPAHEHHBIX TPyl ayTHI'eHHBIX MHHepa/ioB. Eciu HeaaBHO HX KOJIHYECTBO 30eCh
OLEHHBAJIOCEL B [OJSX W/M MEPBHIX €0HHHIAX NPONEHTOB, TO CeiYac BLIICHHIIOCH,
YTO CofepKaHHe LEO/MTOB, cocTapigiowee 5-10%, He gpNaeTcs PeNKOCTHIO; B
pane cinyuaes ono pocturaer 30 u naxe 50% [Tepenrtenko, 1975; lllymenko,
1977; Tyaop, Komwicos, 1978; Xabun, Capko, 1978; Uaeun, 1978].

[loyTH monHAag HEOJHTH3AUHS ByNKaHWYecKux Typos B pane Mecropoxnmennit u
BEICOKASl pPeaKUHOHHAA CIOCOOHOCTH MHPOK/IACTHKHM, OCOBEHHO BY/KAHMYECKOTO CTEK~—
na, TOPOAWAH THIOTE3y 00 YHHBEPCANBLHOM HCTOYHHKE KOMIIOHEHTOB, HeOGXOAMMEIX
019 BO3HUKHOBEHHS W PASBUTHS LEO/NINTOB KAK B BYJIKAHOT@HHO-OCAAOYHEIX, TAK H
B ocafgouHpix nopoaax. Ilockonbky B mocnenHWX OWYTHMBIX NPUMeced MUpPOKIACTH—
Ku OGHAPYXHTH He YAABANOCH, OHIZIO BRICKA3AHO INPEeANONIOKEHHE, YTO OHAa “3aKa-
mydmupopana” [Kossovskaya, 1973; Koccoeckasa, 1975]. Hecmotps na 1O, uTO
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uoes 0 "KamMydnHpOBaHHOH” NMHPOKJIACTHKe Oblla BEIABHHYTA B TUIOTETHYECKOi dop-
Me, HEKOTOpBIe HCC/lefloBATeNH BOCIDHHSIM ee KaKk HeKyld AaKCHOMY, B peaynbTarTe
yero yxe CAMO NPUCYTCTBHE LEO/HTOB PACCMATPHBANOCKH IOPOH KAK ACKA3aTelb—
CTBO Y4YacTHSl BeUleCTBA DHAOTEHHOT'O MPOUCXOXAeHus B oOpasoBaHMH HEKOTOPHIX
OCafo4HBIX MeCTOpPOXAeHUH mMapraHua, GOKCHTOB, TpemenoB u ONOK.

Ocofo BaXHBIM AOBOAOM B IOMNL3Y YYACTHH B NpoUeccax AYTHI'@HHOO MHHepA—
NOOGPA3CBAHNSA BYNKAHOTEHHOTO MATEpHANa FBAGeTCs, N0 MHEHWIO HEeKOTOPHIX MC~
crlefopaTeneii, ACCOUMAlMS HEONUTOB C MUHEDAlamu I'PynIlbl MOHTMOPHWI/VIOHUTA,
ONANOM ¥ XpucTebanutoM (Tax uashiBacmasg KPHCTOBANNT~UE0iNT ~MOHTMOPHILIOH I~
TOBAS WM CMeKTHT-lleosmT—KpucTobanutopad accommanus) [Gibson, Towe, 1971;
Koccoeckana, Mypasbes, 1975; Aubry, Pomerol, 1976].

Kpucrobanut u ocofeHHO MHHepa/w! TPyIIbl MOHTMOPH/UIOHHTA ele Oonee, deM
OeoNuTH, PACHPOCTPAHEHLl B OCAAKAX A OCANOYHHIX Nopogax. Dro nobyamno Hac
NPednpuHATE CHeNMAlbHOE CPABHUTENLHOE H3YYeHWe MEeCTOPOMASHHH HeO/MTOB, Kak
SBHO CBS38HHBIX C BY/IKaHOI'eHHEIM MATEDHANOM, TAK W TeX, T'lé Takas CBA3b OT—
CYTCTBYeT H/li COMHHTe/LHA, C TeM 4TOOb HaiiTu Gollee YeTkHe NPH3HAKH, YKadbli—
BAlOllMe HA MEeHETHHEeCKyI0 OGUHOCTEL W/IH pPad/iiyHe MEXAy HHUMH.,

Tunuusepiit refinasauT OblT U3yYeH HAMH H3 IUIHOUEHOBBIX oT/oxeHui [Ipanuna B
padione Acyana [llymenko, Uymaros, 1974; Chumakov, Shumenko, 1977]. 3aech
OH pasBHT KAk B 0GeCKapbGOHATHEIX WM C/NaGOKapbOHATHBIX NMeCHAaHO—~TIMHUCTHIX 0=
ponax, TAK M B TPOCNOSX H3BECTHAKOB, UaCTHIBI By/KAHWYECKOTO CTEK/IA OYEHb
pedku, ¥ HX CBA3b C UeoJHTaMH He OGHapyXuBaetcs. KpucTannme .UeonuToB XOpo-'
mwo o6pasoBAHBI, HMEOT TaGmuTyaThii o6nuk ¢ ymnomennem mo (010), Hepenkn
rpaHd TMPH3Mbl HIH Au2pa (pnc. 1,1)1. OwyTHMBIX KOMMYECTE KpUCTOBANMMTA HIIH
HHSKOTEeMIIEPATYPHOrO TpPHAMMHTA He oOHapyXeHo, [NMMHHUCTBIE MUHepans NIpeAcTaB—
JieHEl B OCHOBHOM CMECBIO C/IOA H MOHTMODPH/IOHATA,

B nucuem Mmeiny, Meprefngx, NecHYaHpIX W KPeMHHCTBIX IOpofAax Melja U najleo-
reHa MOXHO BCTPETHTh yIUIOUIEHHbi€@ KPHCTAIL WEOJATOB H MX OpYCKOBHAHBIE (OP=
mpl. Tlocnegsne Golee TEPMOCTOHKH M HMEIOT HECKONbKO TOHMMKEHHbIH IOKasaTenb
CEBETONPENOMIIEHUS (1,483-1,487), ofpaays kak 6wl MepeXonHYI0 Cepuio MeXay
THUIOMYHEIM TeHNaHAUTOM M KanbUHeBEIM KJIUHONTHAOMMTOM, BKMIOYAd TNOCHeaHui
[Ulymenko, 1962, 1977; lymesxo u ap,, 19781,

B 6Gonee MenkoBOAHBIX TECYAHO~TJIMHHCTBIX CTNOMKEHHSX M YACTO B Mepreiax
UeONKTH HAXOAATCE B ACCOUMALHK C TPUAMMETO-KpucTOOANWTOBLIME KAPKACHBIMYE
chepamMH, KAK npapuio, Gojlee NMO3HHUME, YeM LEOJHTH! (cm. pue. 1, 2, 3). B me-
AATMYeCKuX $AUMSX, K KOTODPHM OTHOCHTCH ¥ OTAOXEHUE Meia, TPUAMMHT ¥ Kpuc-
ToBANMT He XApAKTepHE; He o0HApYyXeHBl M PEelMKTEl BYIKAHWYeCKOro crekinaa. lleo-
muTH OGLIYHO HAXOMATCH B ACCOUMANMM CO CMECHI THAPOCHIOAE W MOHTMOPHIIO—
HHTA, 8 He C YUCTBIM CMEKTHTOM, Kak HHOrAa cuuraloT [Mummo, 1968].

Takue Xxe ynnoueHHble H GPYCKOBHAHBIE KPHCTAIUILI M HX CPOCTKH OBHADYMKEHE]
B OTAOXKEHMAX MHOLUEHA W IMeficTomeHa JepHONO MOpsl NpH U3YYEHWHM KepHOB TIiTy—
BoxopoaHoro GypeHus, NORHATHIX B peiice 42B cynuna “Tnomap Hennenpxep”

[ Wymenxo, Tpumonuc, 1978; Stoffers, Muller, 1978; Trimonis et al.,, 1978],
3peck TaKXKe He XapaKTepHbl KapKACHBE TPHAMMHT-KpHCTOGamuTOBEIE cheprl M.
puc. 1, 4), HO B OTNMMYHe OT MEMOBHIX M NA/MEOreHOBLIX OGPASLOB peHTreHorpabH—
YeCKH (UKCHPYyeTCs IPUCYTCTBHE (HIUIHICUTA (puc. 2) u wapenxa BcTpeualorcs
ero kpectooBpasHitie OpoiiHMKH. Hebonbuime KoMuYecTBa ¢UIVIHIICHTH, NO=BHAHMOMY,
HOCTYXHUAM NPUYHHOHR TOro, 4TO STOT MHHepan He ymomanyT B " Initial Beports™
no peiicy 42B.

IporepeHnbie Ham# Tepmogadoerle ucciepoBanug [llymenko, Tpumonpc, 1978]
NO3BOJIMIM yCTAHOBHTH, YTO LEO/MTEH NpPEeACTABAeHL B OCHOBHOM KAJILIMEBBIM KIlH~
HONTHNOMHTOM (C TMOHHXEHHOH TepMOCTOHKOCTEHIO) M NIPHMECHID reifiaHARTONOA0G—
Hoil daser (puc. 3). Hesmauurennuas mpuMech BYJKAHHYECKOIO CTeK/Ia He oGHApy—
KuBAET NPU3HAKOB OeOMHTH3auWH., B TOHKOOMCIEpCHO# 4acTH NMopod B pasiMuHBEIX
nponoplksx NPUCYTCTBYIOT MOHTMODH/UIOHMT H ruapocmoaa (rugpaTupoBaHHAS CMO—
na), B OCHOBHOM A/UIOTHIeHHOI'O NpPOHUCXOXAeHUs, YTO NMOATBEpXAaeTCs OCTPOTOH

1
Puc. 1, 4, 5 nomelleHs B KOHUE KHHUTH,
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Puc, 2. [udpakrorpamme ofpacuon uad cke. 380A cynna “Tnomep “Yennennmep”
B HeproMm mope :
O6paauer: I - 73-2-5-18, 2 - 76-4-15-30, 3 - 77-3-104-115

nepBoro peduiekca: Ha audpakTorpaMmax, cepuel pegnexcop B obmactu 3,90-
4,50A, ¢opmMoit yacTull, HabmogaeMoil C MOMOUILI0 3/SKTPOHHOTO MHKPOCKONA, A
TAKXe ABHBIMH IPU3HAKAMH ruApaTandd cmoa B uwmipax atux nopoa. B ocamkax
YepHOro mops, B ropH30oHTax, oboraumeHHbLIX UeOMUTAMH, THAPOCIIONLE B TOHKOAWC—
MepCHOl YaCTH MOPOA HIPAIT BAXHYIO, NMOPOH Beayulylo poilb.

Bricokoe copepxanve cpofoOHOIO KpeMHe3eMAa B BuAe omafia, Kpucrofamura o
TPHAMMHTA B Tpenenax M THIHYHBIX ONOKAX OOBLIYHO He CONpOBOXKAaeTCd HX 3HAYH-
TelbHO# UeonuTuaauuel, Haubonee Bricokue konuentpamuu (no 30-50%) umeomuth
o6pa3yioT B ONOKOBHAHEIX TIOpPOAAX WM CHAbOKpeMHHCTEIX AalleBPONUTAaX i MecC—
YaHHKAX. .

Hu B omnoM ciiyuae B HCClMefOBaHHBIX oOpasuax He Owinu BCTpedYeHbl BOIOKHHC-
Thlé KPHCTaNNBl MopaeHuTa. He Ovil OH, KAaK u Apyrue LEOMHTHl, 3apUKCHPOBAH H
peHTreHorpadUyeCKUMH MeTOoOaMH 1,

MuTepecHbIME M BeCbMA NMOKA3ATENbHBIMH OKA3a/MMCh ocaAkH KaHboHA CrpomGo-
mu B CpegusemHOM Mmope. [ling HHX XxapakTepHO COOepXaHHe MHPOKNIACTHKH OT HeC—
konexkux go 25% [llymenxo, llumxyc, 1978]. Bynxanorennmit MaTepuan npea-
cTaBl/leH YacTHLAMH CTEeKJ/Ia aHAe3HTOBOrO cocTaBa H OGMOMKEMH KPHCTAMIHMKOB
anpeauHa. CTeK/I0 BCcTpeYaeTCs Kak 4YUCTOe, TAK W LEONHTH3UPOBAHHOe, C pA3BH-
BaUHMCH MO Hemy o¢uanuncuroM. BecbMa xapakrepHo, uTo dunnuncur obpasyeTr
MHKPOAPY3hl MM CHONOBHAHBIE ADEraTel, cocTosmue u3 MHOTfIX NpuaMATHYEeCKHX
KPUCTA/I/INKOB, YACTO HMMEUHUX fapanielflbHble WM cyOnapaniellbHble CPOCTKM MU

1
Mm1 speck He paccMaTpuBAEM JIOMOHTHTOBYIO MUHepalu3aunHio;, KOoTopad CMeHseT
c riyOHHOi B pe3ybTATE KaTareHeda Iei/IaHOHTOBYI0O MHHEpAalu3alulo U CIyXuT
UHOMKATOPOM: CYUIECTBeHLERIX TpeobpasopaHuii 0CANOYHBIX NOpPOA.
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Puc. 3. [lunamudeckue TepmMopa30BBIe HCCIHEAOBAHUS
$ppaxuuu 0,001-0,01 MM HekapBoHaTHO# COCTaBisOwei
obp., 77-3=-104-115 ua cke. 3BOA cynna “Tnomap Hen—
nenmxep” ‘

50°

naxe B nenoM ofpasywumx ¢opMy KpectoobpasHoro npod—
HUKA, COCTOSIIero ¥3 MHOTOYHMCIEeHHbIx uHAMBHAOB (puc. 4,
2). 3ra MukpoarperarHas GopMa CHIBHO OTIHYAETCH OT
KpYIHEIX, OOLIYHO eQMHHMYHBIX KPHCTA/UIOB GHIUIHICHTA

MM HX KpecTooOpasHBIX NBONHMKOB NpopacTaHMs M3 ne-
. narmyeckoft xpacuofi rammel MupoBoro okeana (oM. puc. 4,
2), roe MHOTHe HCCllefoBaTellH CBA3LIBAIOT LEOHTH3a~
M C TalaroHETH3auMell GasansToB. Mophonormyeckue
0COBEHHOCTH CpeAN3eMHOMOPCKHX (HIITHICHTOB MOKA3k-
BalOT, YTO UEOJIMTH3UMpOBAHHAS IHPOK/IacTHKa, faxe Gy-—
Oy4M paccessHHOR B ocadKax MM nopoaax, MoXeT GbITk
erko obHapyXeHa C NOMOWBLI0 MHKPOCKONMHYECKHMX H

fp?| ©TeKTPOHHO-MUKPOCKONHIECKHX MEeTOAOB. INokaaaresHo

¥ TO OBCTOATENLCTBO, YTO B OAHHX H Tex Xe obpasuax,
BO3PACT KOTOPLIX NATHPYeTcs N0 HAHOIJIAHKTOHY Kax
panHHl nieicToleH, Hapaay ¢ GHITHNCHTOM OGHAPYMH—
BAlOTCH H OTAeNbHBle KpHCTabl reiinanauroBoro (kmuHo-
NTHIONUTOBOTO ) 06mika, 6ea KaKHX—IH60 MPH3HAKOB pas—
BUTHS ONHOI'O LEOJHTA MO OpPYyroMmy.

B KauecTee THIMYHLIX BY/IKAHOMeHHO—-OCALOYHEIX 06—
pasoBaHH C MOMOWLK PEHTIeHOBCKHMX H 3/I€KTPOHHO—
MHKPOCKONHYECKHX MeTOnOB HamM Oninu uaydenn ofpas—
bl HEONHTH3HPOBAHHEIX TYPOB M3 MHOTMX MeCTopoXae-
mmit: Aidinarckoro, [laeremnckoro, HoembGepsanckoro, Baa-
xei3ckoro, Kpa#inukoeckoro, CokupHunkoro, Kapapnarcko-
ro, a rtakxXe leiiseproro Ha KamuaTtke [Llymenko ¥ np.,
1978]. B nocnenHee BpeMsi HAMH TaKXe H3YUEHH He=
KOTOpLle BYIKaHHYeCKHe Ty¢sl o—Ba Caxanui,

HecMmoTps Ha TO, 4TO BO BCEX 3THX MECTOPOXOAEHHAX
o6pIYHO pe3ko npeoblagaeT OOMH BHA LEO/IMTOB - yale
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49 BCEro KIMHOMNTH/IOMHT, pexe MOPAEHHT, B PSAe Cilyuaes
aHalbUHM, COCTAB LEeOJIHTOBR 3HAYHTEelIBHO Gonee PasHO~
449 | ofpasen, wem B ocamoumeix moponax, He comepxammx
705 25

CyUIeCTBEeHHBIX NPU3HAKOB NHpOKnacTuku, Hapany c nepe=-
YHCIeHHBIMHE "nopogoofpaayomuMu” [HeoMuTaMu B Tyho-
reHHBIX 00pasOBaHHAX BCTpEYEHE! -rellaHAuT, (QHIUIMICHT,
XHCMOHOWH. B By/IKaHOTeHHO-OCANOYHBIX MECTOPOXOESHHAX
ClUIA B 3HAYMTENBHBIX KOMW4eCcTBaxX ofGHapyXeH ma6GasuT,
KOTOpLI ABNAETCH Naxe NpeAMEeTOM NPOMBILIIEHHOH sKCIUTyaTanud, a8 B Tydax, npeuMy—
IECTBEHHO OT/IOKHBIIMXCS B O3EPHBIX YCNOBHAX, — spuonuT [Mumpton, Ormsby, 19761

Ham mpencraBnsercs, 4TO OTCYTCTBHe mAaGasuTa H SPHOHATA B MECTOPOKACHH—
ax CCCP, ckopee Bcero, oTpaxXaeT He HCTHHHOe MOJIOXEeHHe Bellel, a HX HefOC-
TATOYHYI0 MHHEPAJNOTHYEeCKYl0 H3YyHEeHHOCTh. TAaK UM HHAYe, HO MOXHO YTBEepXAATh,
YTO NOMMMHUHEPANBHOCTE HEO/IMTOB AOCTATOYHO XApaKTepHA ANg UX TYQOTeHHBIX
MECTOpPOXACHH K. ”

XapakTepHO TakXe HX MOpGo/oruyeckoe pasHoobpasue. B GonplimHCTBEe Chayda—
eB UeOMMTH3HPOBAHHBIE ‘BY/KAHHYECKHE TY®bl NpPeACTABAHIOT NOA 3/AEKTPOHHEIM
MHEKDOCKOTIOM ”CKphITO3epHACTYI0 Maccy” (puc. 5, I ; CM. puc. 4, 3). Mume B
TPEmHHAX ¥ TYCTOTax OOLYHE XOpOWO O6pA30BAHHEIE KPUCTAMIE KIWHOITHUIOMKTA
CHNBHO YN/IOUIEHHOTO MOHOKI/MHHOTO o6nuka. OHH xAapakTepH3yIOTCH NMHHAKOUAANBHBI~
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MH TPaAHAMH M JIMIIb WHOTAA HA HUX yAaeTcsd HabmopaTe rpaHu npuamel  {cm.

puc. 4, 4 Na Hepenxo name B Tex: cnyuasix, Korga peHTreHOTpaduiecku bukcupyer-~
CHf TOJNBKO KIIHHONTHU/MOMUT, C NMOMOWLBIO 3JIEKTPOHHOINO MHKPOCKOIIa Haﬁmnamcg
MroJIbYaTEIe H BOJIOKHHCTHIE KpUCTAaNIsl o6biuHo Gonee moafHedt renepamuu  (cwm,
pre! B, 2,7, 4). EcTe Beckue OCHOBaHMSI MONATaTh, YTO BOJOKHHCTEHIE KPHUCT AL
NpuHAANEeXAT MOPAEHUTY H €C/lM OH He (HKCHpyeTcs Ha OuppakTOrpaMmax, To aTO
CBAGAHO Nuulb C HeOOoNMbWWM KOMWYeCTBOM MuHepaia. Mbi, Tex e xak ®. Mawmn-
Toun u B, Opmc6u [Mu.rn;_)ton, Ormsby, 1976], ne ucknioyaeM, YTO B HEKOTOPHIX
Cly4AdX BOJIOKHHCThHIE (GOPMBEI MOTYT OKA3ATbCH SPHOHUTOM.

MopneHuT B ByNKaHWYeCKMX Tyhax mMopdonorudeckd AOBOJBHO pasHoobpaseH,
Hapsiny ¢ ero BONOKHHCTHIMH KPHCTA/NIAMH K "BOHIOKONOAOGHBIMH” CPOCTKAaME
HAGMONAIOTCH HroibYaThie GOPMEI, 8 TAKXe npuaMmaTudeckue Kpucranne | llymenxo
u ap,, 1978]. \

BecbMa noxkasaTelbHO TO 06c'roa'rem=c1'50, YTO HU B OAHOM H3 HCCIIeQOBAHHBIX
Hamu o6pasmoB, Koraa LEeO/MUTH3ALMHE NMOABepraluck TY(Prl KHCIOrO cocTaBa, He
¢uKCHPOBAUCE 3HAYHTE/IbHLIE KOo/MYecTBa cBoGoAHOro KpemHedema, [axe B Tex
CpaBHUTE/ILHO ™ PeAKUX ClIy4Yadx, Korga Ha pPeHTTreHorpammax oTMmedaloTcs chabele
pednekcel KpucTobanuTa, KAPKACHBIE TPHAMMHUT-KPHCTOGAINTOBLIE ctheprl, CTOML Xa-
paKTepHble A/ MHOTMX OCANOYHBIX UEeONUTONposaB/eHH#, He Habmopanuce. K Tako-
My e BBLIBOAY MOXHO MNPHHTH, AHANU3HUPYHS MHOTOYHCIIEHHBIE 3JIEKTPOHHO-MHUKpPO-—
CKONMYecKMe CHUMKM TybOreHHEIX HeomuToB ®, Mamnrosa u B. Opmc6u.

B oTHOWeEHHE MHHEpPaloB MOHTMOPW/UIOEHTOBOH I'pyNIEl CBA3E HX C LeC/IHTH3A-
uueit moarBepannack. Bo Bgex TydoreHumx ofpasuax ¢MKCHpPyeTCH NpPHMECH MOHT=
MOPHI/VIOHUTA TPH 0OBIYHOM OTCYTCTBHH T'HAPOCION.

BBIBO/IBI

PESIO‘MHPOBBTb NpoBeAeHHble CPaBHUTENIbHBIE HCCNeAOBAaHHA OCANOMHEBEIX W BYJK&—
HOT'eHHO=OCAaAOYHBIX UHEeO/IMTOBR MOMHO ClledyloluM OGPQBOM.

1. Ocapoynrle mopodr! AaXe HpH comepxaHud UeonuTob A0 25-50% nuieHb
KaKuX—nubo NPH3HAKOB MHPOK/IACTHKH. B TO e Bpems NHPOKNIACTHKA, AAXe B TOM
clyyae, €CNM OHA pacCesHAa W IOJIHOCTHI0 UEO/MUTH3UPOBAHA, JIETKO MOXeT OBIThb
AHArHOCTYpPOBAHA, 4YTO Habmoganock B ocaAxkax paiioHa o—Ba CrpomGonu.

2. OcapoyHele MOPOAE!, ©C/IM OHM He W3MEHeHbl KATAreHeTHYeCKHMH Ipolecca—
MH, XapaKTepuaylTcs GeAHOCTHIO MHUHEpPATLHOO COCTABA HEONHTOB, KOTOPHIH orpa-—
HHYEH HMCK/IOYUTENLHO IpyNnnoi refnaHAdTa-—KaHHONTHIONATA, HpHYeM MNOCHeOHHH
npeAcTaB/eH OGLYHO KAaMbUHeBO# paSHOBHAHOCTHIO C NMOHWKEHHOH TepMocTabuiib—
HOCTBIO.

3. Kpucrannel meonuTos B OCAOOYHEIX NOPOAAX XAPAKTEPU3YIOTCH TONCTOTAGAUT~
yaTeiM MM GpyCKOBHAHEIM OGMMKOM. BONOKHHCTHIE KpHCTANIE HEOIUTOB OTCYTCT—
pylor. Kak panHenMareHeTUYeCcKue o6pa3oBaHud LEONUTH XAPAKTEPU3YIOTCH XOpOo-~
el orpaHko#, B YACTHOCTH ODOUX KOHIOB KpPHCTAIUIOB. i

4. [lna Bcex HMCCIeAOBAHHBIX OCAOOYHEIX NOPOA XAPAKTEPHO MNPHCYTCTBHE MOHT-—
MOPH/UIOHATA H T'HAPOCTION B OCHOBHOM AJJIOTUTI€HHOINO NPOHCXOMASHHd.

5. Bo muorux ciyuasx (XoTg M He BCerma) HeOMMTH B OCANOYHLIX TOPOAAX
ACCONMHPYIOT C TPUAHMHT-KPHCTOOAMATOBEIMH ChepamH, KOTOpHIe ABASIOTCH NPOAYK=—
TOM BTOPHMYHOI'O INepepaclpefelieHuss KpeMHe3eMa NpeHMyUeCTBEHHO GUOreHHOTo
NPOMCXOMASHHUS .

6. B BynKAaHOTeHHO-OCAAOYHEIX MECTOPOXAEHUHX NPUCYTCTBYIOT pasHooGpasHule
Mo COCTAaBY ¥ MOPHONOTHH LEOIHTEHI, Hau6onee XApAKTEpHE TOHKOTaGIHTIATEHIe
KpHCTAIUIb! KIIMHONTHIIONUTA H BOJIOKHHCTHIE 0BpA30BAHUA MOPAEHHTA, KOTODHIE He—
peaxko BCTPeYaloTCs COBMECTHO.

7. Xopowo ofpa3oBaHHble KPHCTAJIEl HEOJHTOB B Bymfaﬁw-lepnux Tybax Konau—
YeCTBEHHO MOAYHHEHB! "CKphITO3epHHCTOH” Macce, Samellaloulei NMHPOKNACTHYECKHE
YacTHUL], H NOCKO/BKY OHH @BIfloTCH GoNlee mosauuM oOpA30BaHHEM HA CTEHKAX
MycTOT TBEpAOH NMOpPOAbl, OHM HECYT OrpaHKY MMilb C OAHOrO KOHIA. ‘

8. [lns ByNXAHOreHHO-OCAAOYHBIX MECTOPOXMAEHHH LEeONUTOB He XapaAKTepHO NpH—
CyTCTEBHE CBDGOEHOI"O KpeMHe3eMa B BHOe TpHﬂHMHT—KpHC‘TOGBHHTOBij KAapKAacCHBEIX
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chep. Taxum obpasom, KpucTobamuT pooblle He MOMET CHYKHTL HAAEKHBIM HHAM—
KaTOpOM y4YacTHd B Mpoleccax MHHEP&HOOGDBSOB&HHH BYJIKAHOT€HHOTO MaTepuana.
9. CpepeHus © PACTPOCTPAHEHHOCTH, COCTABE, MOPHONOTUYECKHX OCOGEHHOCTHX
¥ ACCOLMALHAX LEONMHTOB C APYTHMH MHHepalamu, KOTOpPHle HMEIOTCH B HACTogfllee
BpemMs, NO3BOMgIOT CAOENATh BEIBOA, YTO UEOJHUTHI, nogoOHO MHOTHM APYyTruM MHHEe=-
paneaM, SBAMIOTCA TOMAMWreHeTH4YecKumu oOpaslopanusiMi., Ecni Ans HeOnNuTOB ByNKa-
HUYECKHX TypoB CBA3b C NHPOKIACTHKON HeoCHopuma, TO B NoAapigiouieM GonbunH—
CTBE OCAdOYHEIX NOPOA CBASLIBATH HeoluToobpasdopaHne HU C ABHOM, HH c “Kamyd-
nupoBaHHOH” TUpOKnacTnkoill HeT ochHobanunit. [lonpoGuo cTonk e paclpocTpaHeh—
HpIM AMOMOCHIIHKATAM I'PYIILE I'NIAYKOHUTA, HEeOJINThl CHHTe3HpPOBAlINCb B HIIOBBEIX
pacTteopax, HeoBXOAUMbLIE KOMIIOHEHTE] KOTOPBIX MOCTAB/IL/IUCh H3 KOP BRIBETPHBA~

HMA HA KOHTHHEHTAX, OKPYMABIINX SIHUKOHTHHEHTalbHbie Bacceinm.

10. VMuTepnpeTanusd BCHKOIO HEO/NHTONPOABICHUY KK NPH3HAKA YYACTHH BYyJKAa—

HOM€HHOroO MarepHalla 4YpepaTa r‘pyﬁhmu owrnbKaMu B omnpefdelleHHH reHe3HdCa ocAa-—
AOMHBIX IIOPOA W MQCTopO)K!IEHHﬁ TONe3HbIX UCKOTlaeMbIX.
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B.I. TOTHHIBUJIN

SMUTEHETHYECKOE ITPOUCXO0X/IEHUE
CTPATU®OPMHbBIX MECTOPOXK/IEHUNA
BbICOKOKPEMHHMCTBIX IEOJIUTOB

(HA IIPUMEPE 3AKABKA3bBS)

B kxonme 60-x roaoe B 3akapKkasbe OBUI BRIABIEH pafd CTPATHPOPMHBIX MECTO-—
poMACHHH BBICOKOKPEMHHCTBIX LEONUTOB — KMHONTH/IONUTA H MopAeHuTa. MecTopox-
[ICHUS TPUYPOUYEeHbl K BYIKAHOT€HHO-OCAADYHEIM TO/LaM Alb0a-30UeHa, a TakKKe
Nec4YaHO-~CHITHIINT OB 0—MapraiiueH0CHOH TOJ/lle OJIHroueHa (ra6muua) .

B COOTBETCTBHM C YCTOSBUIMMMCS TUPEICTAB/IEHHSAMH BOSHUKHOBEHHe CTpPaTudop-
MHBIX K/THHONTHI0IUT~MODACHUTDBEIX 3alleXell B ans0-0/UrOLeHOBLX TOomax Jaxap—
KasLs NpOMCXOOWID NYTeM NpeofpasoBadus BHCOKOPEAKINIOHHBIX MaTepUAalloB, Ipe-
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Puc. 1. I'napHeliine MEeCTOPOXASHUA BBICOKOKPEMHUCTBIX HEOJHTOR 3aKaPKA3bs

I - KpuCTanIMYecKue ClaHLOEl ¥ MarMaTHiYecKHe nopodb! (AokemGpuil — HuX~—

Huil maneodoit); 2 - KBAPUWUTEI, ClaHlbl, NeCYaHHKH, BYIKAHHUTEH!, U3BECTHAKH, Mep=—
remu M CHICOHOCHBI® IMMHbE! (Bepxuuit maneoaoit); 3 - OCKH3HBIE CHAHLE, NeCYa-—
HUKH, BYTKAHUTEI, M3BECTHOKM M THICOHOCHBIe riuMHb (lopa); 4 — u3BecTHsKH,
Meprenu, MecYaHUKH, BYNKaHUTH (Men); 5 — uU3BeCTHEKW, Meprend, TIMHEI U Byl-
kaHUTH (mameoren); 6 - HA3eMHAS BY/KAHOTE@HHO-OCANOYHAS TOIMIA (Bepxaaﬁ
MHOIIEH — BHTPOTIOreH); / ~ THAPOTEPMANLHEE MEeCTOPOXACHHS BhICOKOKPEMHHCTHIX
neomuron (mudpel Ha xapTe B kpyxxax: 1 — Kasaxckoe, 2 - HoemGepamnckoe,
3 - Kauaranckoe, 4 - [laBuarapenXuHckoe, 5 - Terpuukapoiickoe, 6 - Jlokckoe,
7 —~ Nsersckoe n Teasamckoe, & — 3emoxBenyperckoe, 9 — Axanmuxckoe, 10 -
ym6pckoe); 8 — rHApPOTEpPMANBHO-OHACEHETHYECKHE MECTOPOMKASHHS BEICOKOKDEM—
HHCTBIX LEONHUTOB YuATYypCKOH rpymIe!

I - Tarpa-Ixasckaa sona IOxuoro cknona Boneworo Kaekasza; Il - I'pysun-
ckas 'T/ei6a 3aKkapgaackoro cpeawnHoro maccusa; Il - Apxapo-Tpuanerckas
cknagdaraa 3oHa; [V - Comxurcko-Kapabaxckas nonmorocknaniaras sona; V -
[lpucepauckag 30HA
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HekoTopble repnoro~neTpoloryieckne oCOOEHHOCTH MEeCTOPOXAEHHH BBICOKOKPEMHHCTHIX
UeONMHTOB 3aKaBKasbd

Fextommuec~ | MeCTOPOX— E’;:i‘;c‘;_ Hexonuse | BHICOKOKpEMENCTHE neo-
neHHs H HX NUTHTH M CONyTCTBYIOMNE Herounnk
Kas 30Ha mei#t Tom- | DOpPOABI
rpynnbl o6pazoBanus
NS
Comxurcko- Kasaxckoe Tloagreme~ Tybdwl mina- Knumontuionur ¥ MopAe- | Apaksu: 1973;
Kapa6axckas HoemtepsH-  moBoi PHTOB, AalH— HHT C MOHTMOPH/UIOHATOM [ OrHWBHIM H AP.,
nongrocknan~ cxoe, TeTpuu-— TOB ¥ ange— u xeapuem. Hacro npucyr- 1974; [awanu
yaras xapolickoe, 3UTOB nenuM- CTBYKT rugpocmona 1 M, ap., 1974; Mu-
Kauaraunckoe TOBOM M &NGB—~ KanLUMT, rei/aHOnT, ana—  Xalnoe, 1975;
[aenarapen-— pUTOBON pa3- nbuuM M cyaspuaer  Fe, llly6nanse, l'opoe-
KHHCKDE MEpHOCTH, Cups Pb, Zn, pexe 6apur, auann, 1976]
ofcuauansl,  XAOpPHT, QHIIMIICHT ¥ APY— .
TIePIATEL, /18~ T'He neoauThl. [InacTel Bhi—-
BBl H OafKkH COKOKPEMHHCTEIX LUeO/HTOB
NTHIIAPHTOB. nepeMe}arcs 6eHTOHATA—
Penko tydpo- ™Mu, upOrna AHaNLUMMHEIH-
NeCYAHHKH, POBAHHBIMH M TefilaHquTH—
TYyhduTH ¥ 3¥POBAHHBIMY BY TKAHUT AMH,
M3BEeCTKOBH- B BynkaHurax oCHOBHOrO
cThie TYGGHTE COCTapapasBHTa HUSKO=
kpemuucrag Ca-Na neomi-
TH3aUuWH, HHOTda C IPEHATOM
H caMopoaHol Measio, - a
TaKXe MHHEpPATH3ALNS Ara—
Ta H MapraHua
Apxapo-Tpu- Yxonuanckas, * Tybl munape— KIHHODTIOMAT C MOHT= { I’'paxapns u ap.,
anerckas 3emoxBeny- TO-[AUMTOB H MODWLUIOHUTOM, kBapues, 1972; Muxaiinoe,
cknagyarasi — perckoe JauuTOB MefH— KalbUHToM K Mapociuonolt 1 975; lly6nanae,
TOBD{I pas— 1M u MopnenuToM. Cno~ ['opaesuanu,
MEepHOCTH, panuyeCK# BCTPeyalTCH 1976; Cxuprnan~
pexe tybdursl cynupuast Fe, Cu, Pb, Zn. se u ap., 1977]
Huorpa wepenmobanue
[laersckoe, Qoueno- Tydsr JaUMTOB, ¢ TypaMu H MOKpPOBAME
TenaaMcxoe, BB} aHOe3HTO-0a~ GazansToB U AaHNEe3HTO-Ha—
Axamuxcxoe UHMTOB H 8HAS— 3a;LTOB C JIOMOHTHTOM,
SHTDB NPeW~ . © KanbuMTOM, QHATLIHMOM H
MYIWeECTBeHHD refinannuTom. Borpeyaior—
NennoBol pad~ ¢y pnacTh NpPEEMyMECTEeH—
MEepHOCTH HO aHANBUHMOBOI'O WM refi—
nanpuroBoro cocraBa. B
noocTHlawnmpEx BynkKaHUTax
pa3BHTA araroBas MHHepa-
JIN3auHud, HHOraa nNnpoXxHiIKH
KalbUHTa C [IPeHATOM, Xall—
UENOHOM, MOPASHHTOM M
KIMHONTHIIOMUT OM
]
TpysuHckas- Ynarypckas  Omuroue- IzmHb # nec—- KnuaontHnomut ¢ opmanoM, [Byrysosa,
raviba 3a- HOBBIi YAHHKH MOHTMOPH/VIOHUTOM, r1ay— 1964 ]
KaBKA3CKOI'D KDHATOM, HHOT'Aa ¢ pocha—
CpeadHHOr 0 Tamu, 6apuToM, KalbUHTOM,
Maccuea THNICOM B ONQoKAax, CIIOHIr o~
MHTaX H FIMHAX MapraH-
UEBDPYOHOD W HAAPYOHO—
ro rOpU3OHTOB
T'ym6pckoe Cenoman- Tydel rpaxu— KnusonTanoauT, onan, [Mxowsumnu,
ckuit ToB M Tyho- ruEapocmosa y Mopaehur —1971]
neC4aHy¥KH B KayecTBe COCTABHBIX

MHHepanoB 6eHTOHHUTOBBIX
3anexeit, B oroeneHeix
NRacTax KIHHONTRADIAT
SIBSETCS MIaRHBIM TOPO—
Ao06pas yIoWUM MUHEPaTIOM
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JMMYUECTBEHHO TOHKOAMCIEPCHBIX CTEK/IOBATHIX OCAAKOB KHC/IDIO COCTaBa B Ipolec—
ce nuarenesa [ Byrysoea, 1964; Muxainos, 1971, 1975; 'saxapus u ap.,
1972; Asaksu, 1972; Tlawanu u ap., 1974; Asuabexor u ap., 1975; Cxuprnan-
ase u ap.,, 1977; llly6nanae, Topaeauann, 1976]. OnHako mpu aHalu3e reo/ori-
4YeCKMX YC/IOBHH HAXOXOEHHH BEICOKOKPEMHHCTHIX LEO/IHTOB JaKaBKasbsl BO3HHKAIOT
Cepbe3Hble COMHEHHSI OTHOCHTEIBHO HX NMPOHCXOXAEHHH NpH OHareHe3e WM CefH-—
MEeHTOI'eHeae. .

Tpexne Bcero cliegyeT OTMETHUTE:

1. TpoapneHue OOHOTHIHOM LEOMHTOBON MMHepalH3aUWH B TEKTOHHYECKHX 30HAX
C pas3HbIMM MCTOpMSMM CTAaHOB/ICHMA u HaxoxneHus: B Comxurcko-KapabGaxckoii, B
Amxapo-Tpuanerckoit u Ha 'pysuHCXoii ribife 3aKaBKA3CKOr0 CPENHHHOrD MAaCCHBA
(puc. 1).

2. Pazpurye oaHOTHIHOH BEICOKOKpPEMHHCTON LEOMMTOBON MHHEpA/IH3aLHH 3 TOJ-
max pasHoro Boapacra M coctaBa (puc, 2), hopMHPYIOMMXCH B MOPCKHX YCIOBHSAX
HOPMAaJBHOM MeJIDUHOCTH M CONMEHOCTH, NpPH OTCYTCTBMH KOppe/slHH Mexay acco—
IHaUMAMH ayTHI'e€HHBIX MMHEpaloB H tdaununanbHoll o6cTaHoBKOH (GOpPMHpOBAHHS BMe—
malKMUX [NOpoa.

3. AHOMANBHO BBICOKYIO MOPHCTOCTE UEOJMTHTOB HE3ABHCHMO OT CTpaTrHrpadu-—
YeCKOI'D YpOBHfl HMX HaxXoXIeHHus TIpH 3HAYUTE/ILHOK YINIOTHEHHOCTH II€epeKphbiBalompuX—
ca nopon. lleoauTuTEl M3 BEpXHEOUEHOBOH TOJMIIM TO IOPHCTOCTH, KAaK M IO MHHE-
paneHOMY COCTaBY, HE OT/IMYAIOTCA OT LEOIHTOB H3 anbba WIH CeHOMaHa, KOTopkle
B OT/IMYHe OT BEpPXHEro 90LEeHA MCHBITAIH 3HAYHTEe/NLHBIE HEeOOHOKpATHbIE MOrpPy-—
KEeHHUs .

4., “MHorospycuoe” NpogB/IeHHE BLICOKOKPEMHHCTOH HEeOIMTUSAUMHA HA OTAEIILHBIX
MEeCTOpPOXOEHUAX, a4 TaKXKe pacCedeHHe UeOIHTH3auMeldl cTparurpapu+¥ecKHX H yIJVio—
BEIX Hecoriacmit, HanmpHMep, MeXay MeioM y souenoM {cm, puc, 2).

5. TlpocTpaHCTBEHHOE THAI'OTEHHE LEOIUTUTOB K GEHTOHMTAM, KPEeMHHCTO-Map-—
rabdHueBbIM 3ajiexam, aratroBblM H IIPEHUT-LUEOJIUT OBBIM Dﬁp&GDB&HHHM Cc camopoa-
HOH Meanio 3apeqoM0O ruaporepMalibHOro reHesayca.

6, TlocreneHHy0 CMEHYy HEO/MTOB 4PrUIIM3UTAMM — OKO/IOPYAHO-H3MEHEHHBIMH
nopooaMu CBHHLOBO-IHHKOBBIX pPyd, HampuMep, HA CBHHUOBO-LUHHKOBOM MeCTOpOXIe—
Huy [laBuarapenxu, rae HeOUTH3Auud pasBHTA Ha YPOBHE MAapraHueBHIX W Gapur-
MAapraHleBbIX 3anexei.

7. llppcyTcThPre B HEONWTHTAX NHPHTA, OKMC/IOB Maprasna, HaleHdTa, chanepu-
Ta, H3penka KHHOBapH, a Takxe Oapura ¥ poOOXpO3HTA.

8. lleonurusauuio NOKpoOBOB M AA€K /[HI4PHTOR NpH HANHYMM B paspede CBeXHX
BYJIKAHUTCB .

Hmke nyrem 06CyXOeHrs STHX H HEKOTOPHIX APYTMX OCOOEHHOCTEH e O/IHTDBEIX
MecTopoxneHuli 3akaBkasbsl MNONbiTaéMcs DOOCHOBATEH BHICKA3AHHOE paHee MHEHHe
[ Formuswin u op., 1974] o ToM, 4To MHOrMe CTpaTH)OPMHEIE HEOJUTHTH 3aKab-—
Ka3bfl BOBHHK/IH HEe B Ipouecce MNorpyxeHud, a B pe3ynbTare IocjieaHero BO34bI- )
MaHuf BMeIIaKIMX TO/M ansb-20ueHa noa BoasaeiicrBueM “orpaborTaHHBIX” Ha INIy—
GUHe PYNOHOCHBIX PACTBODPOBR B YC/OBHAX pA3rPY3KH M CMeELIeHHd C IOA3EMHBIMH BO—
OaMH M 4TO uaed 06 BIUreHeTHYHOCTH BEHICOKOKPEMHHCTBIX LEO/MHTHTOB, 0 $OpMHPO-
BaHMM HX NpH YYACTHMM T'HAPOTEpPMAJILHEIX DACTBOPOB CHNpaBeN/IMBAa HE TOIBKO AJId
LEOJIHTHTOB 3aKkaBKasbd,

HEKOTOPBIE OCOBEHHOCTH PACKPHUCTAJIJIM3ALIMH
KHCJIBIX BYJKAHUYECKUX CTEKO.I

B BricoxomMuHepanuaoBaHHBIX WENoYHBIX o3epax ¢ pH > 9,4 neonuruaauud KHC-
ABIX CTeKO/, a TaKXe INIMHECTOrO Marepmana HNpoTekaeT HAa Hawux riaasax [Hay,
1966; Sheppard, Gude, 1969; Manson, Sheppard, 1974]. Hcanenoearemu ofpa—
AT BHHMAHHME HA TO, YTD Ipu G0/ee HU3KOH INEIOYHOCTH, HanpuMep, B IpHOpex-
HOH Tolloce 11 B rAyGOKMX 3a/uBaX ®THX 03ep, Kyda NOCTYNAKT NpecHble BOABI C
6eperoB, cTek/a He UBMEHSAIOTCS W/} H3MEHRSIOTCH MHWEL YACTHYHO. 3TO A0CTaTOYHO
onpefe/ieHHO YKa3blBaeT Ha TO, YTO B GacceliHaX HeBLICOKOH MelOYHOCTH pasiioxKe—
HHUE BY/KAHHYECKOrD MaTepHaia C o6pasoBaHHeM LEODIMTOB H APYTHX ayTHIEeHHBIX
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MHHEepalloB 3arpynHero. MHaye KHchble CTeK/IOBATBHIE MaTepHajikl HEO/IMTOBONH pas-
MEpPHOCTH B HOpPMAallbHO~MOPCKHX BY/IKAHOI'@HHO-OCAADYHBIX TO/INax ObNIM Gbl 60Ib—
woH peaxocTkio., B melficTBHTENBHOCTHM Xe CTEK/Ia WHPOKD PACIPOCTPAHEHB! B yKasaH-
HEIX oOpasoBanuax. B uacTHOCTH, B annb6-20LEHOBHIX TOMIAX 3aKABKA3bLf CBEXHE
BY/IKAHUTHI KHCJ/IOFO COCTaBa [0 PACHPOCTPAHEHHOCTH, II0 BCel BepofTHOCTH, HE
YCTYIaoT CBOMM LEO/JMTHSHPOBAHHBIM aHanoram. llpuMedaTe/ibHO, 4TO DOPLIBKH
ONTHYECKM H30TPONHBIX CTEKDI Me3030HCKO-KAWHO3OUCKHX TO/I 4aCTO HE HEeCyT
HUKAKWX CIlIeqOB OKPYIVIEHHS WM CMATHYEHHS KOHTYPOB, YTO HE NMO3BOJSET [OMyCTUTH
name yaCTHuHOEe DACTBODEHHME 38 MHOrMe NeCSTKH MH/IMOHOB 1er., B aroM orHo-
weHuu Gornee BLIpasHTeNBHas KapruHa HaGnopaercd B NepBOM Clioe OKEaHH 1eCKOi
KOphl, I'dle HeOAMTM3HPOBAHHBIE M MOHTMOPM/UIOHHTH3HPOBAHHBIC IIEIUIBI HEPEeaKD Yé-
penyiorcss ¢ HemaMenenubimu | Koccoeckas, 1975; UlepGakora, 1974] u ocankamvu
BHyTpeHHux Mope# [lUymenko, Tpumonuc, 1978].

TloBBILEHHAS PeaKUHOHHOCTE® BY/KAHHIECKHX CTEKON KAK AKTHBUDPOBAHHBIX Bew
LIECTB IO CPABHEHHMIO C KpHCTA/UIMYeCKHMH BHeé BCcAKoro coMHenus. Ho ua artoro
He cieAyer, WTO IPH AHANN3e MEHepanoobpasoBaTellBHBIX NPOLECCOB CTOHKOCTLIO
CTEKDI MOXHD npeHeGpeub, DKCIepHMEeHTANbLHbIE PE3Y/ILTAThl YKASBIBAIOT LA TO,
YTO KHC/Ible CTeK/ja HEepeoKo NpOoABJAOT NOBBIIEHHYIO CTOHKOCTEL pgaxe B P-T
YCHIOBHAX runporepmahinﬂoﬁ wxanki, Beio ycranosneHo [loruwBamm u ap., 1975],
4YTO B OMBITAX IPOAO/DKUTENBLHOCTLIO OO0 DAHOID MeCflla TOHKOMOJIOThIE 06CHAMAHBI
4YeTBEPTHYHOI'0 BO3pacTa COXPAHAIOT PEHTIeHDaMOPGHOCTH H ONTHYECKYI0 H30TpPO-
MHOCTE Iociie 06paboTKn HCKYCCTBEHHOH MOpCKo# Bodoit u pacrBopamu NaOH ¢
pH= 7-8 no remneparypel 270-300°C npu napieHuM B HECKONBKD COT armoctep
(puc. 3). Ortu peaynbraThl COIVIACYIOTCH C peay/LTaTaMi MO YCTOHYMBOCTH HCKYC—
creenHbiX KECAuIX crekon [Coombs et al., 1959; Hawkins, Ray, 1963]. Iloc-
NenHye B ONiTaX NPOdO/MKHTENBLHOCTEIO B HECKONBKO Henelb B AMCTH/IMPOBAHHDH
BOOe He [alT 3aMeTHBIX HOoBoOGpasoBanuit oo Temneparypbl 400°C npu naBnenpu
HECKOneXxo cor armochep. P, Mapman [Marshall, 1961] na ocnoBanum sxcrnepu—
MEHTANEHBIX H T'EeO/IOrMYeCKHX [AHHBIX NpHIIE/ K BHIBOAY, YTO [dake B NPUCYTUTBHM
soael npu 20°C ckopocrs packpucTanmaanHu CTeK/Ia UCKIOINTENBHD HHSKa M He
nomkaa mpeebimatb 4-5 Mk 3a 100 man, ner.

OngHaKD CTeK/ID CTEeK1y pO3Hb; peHTIeHOAMOPOHBIE M ONTHYECKH.H30TPONHBIE
KMCJIBIe CTEeK/la M3 BepXHEMeJOBO# BY/KAHOT'EHHOH TO/IM 3AMETHO NeOIHTUSHPYIOT—
ca yxe npu Temneparype 200°C. [lpuMeuarennHo, YTO peay/LTarThl STHX ONEITOB
OKasalliCh INIDXO COMOCTABMMEBIMH,'CreunanbHble HCCHeAOBAHMA IIOKa3alH, 4TO
HM3Kasd CTOHKOCTEL NOBAHEMENIOBBIX KMC/BIX CTEKOD/, HEeCONOCTaBHMOCTL Pe3ylbTa—
TOB M II10Xas BOCIPDOHU3BOAHMOCTL AO/IKHBEI ObITH OTHECEHbl 3a CHET Ha/IW4Yud B
STHX CTEK/IaX pelKHX BOJIOCOBHAHBIX NPOXWU/IKOB LEOMNTOB, OTH 3aByalTHpOBAHHEIS
KPHCTA/NTHTEl BHICTYNAKT B KayecTBe 3aTpaBOK NpH 3KCHEepHMEHTANbHON ruapoTep-

' ManeHOil oOGpaGoTke.

HaM mpencraeisieTcs, 4TO € 3aTPaBO4HBIM POCTOM CBA3aHO TO, YTO pesylbra-
TBl ONBITOB NPH PACKPHCTAUIM3AUNH OGCHAMAHOB B IeOTepMallbHbIX CKBaXMHAX, 10
ceppnerensctey I'.A. Kapnopa [1976 ], takxe DKasamuck Mano CONOCTaBHMLIMY;
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ucxoaubie o6CHAHAHBI, OTOGpPAHHBIE MM B DETHOHE COBPEMEHHOH THAPOTEPMAaNbLHOI .
OeSITeILHOCTH PA3JIAYHOH CTENeHH, MOIVIH GHTL “SarpdsHeHbl” KpHCTANIHTAMH I'M/l—
pOTEPMA/ILHOrD NMPOMCXOXAEHHd. MeXny tem omblt B pexume Bonwue-Baxzoro
MECTOpOX/AEHAS OJHOGHAYHO YKA3bIBA/L HA BBICOKYIO CTOHKOCTE BYJIKAHWYECKOI'O CTEK—
na: -obcuauaH, pasapobieHHblit oo ¢pakuum O,1-1 MM, nocne AEBATHMECHYHOI'D Bbi—
aepxubaHus Ha riaySuue okoio 240 M B pacreope ¢ pH = 6,9 npu Temneparype
160°C ocrancs peHTreHoaMOphHBIM., YCTAHOBIEHO, 4TD B W/IOYEEIX 03€pax UeoiH-—
TH3auud CTEKOJl NIPOTEKaeT Hepea MPOMEXYTOUYHYI CTaduio o6pas3oBaHMd alloMOCH/IH—
Karejs; ayTHIeHHble MMHepaldbl GOpPMHPYIOTCH He IyTeM pacKpHCTAa/UIM3anud CTekna,
a IMyTeMm ero paCTBOpPeHHS C TOBEPXHOCTH M NOC/HeAyiomel KpuCTanIulauuu pacTBo—
peHHOT0 Marephana |ourdar, 1971; Bpek, I'O76 ], Takoc HPeACTABACHWE NON—
TBepHKOAGTCH BRCIIEpUMEHTANBHO 1I0 pas3/oXKeHHI0 06CHIMaHAa pacTBOpPAMH BBICOKOI
KOHUeHTpauuH npu Temneparype 100CPC, B oTux onblTax NOABAEHHI0 KpPHCTA/IHYEC—
koit haabl — rRAPOKCHI-COOA/NTA U THAPOKCHN-KaHKpuuurta (cM. puc. 3) — npemuwe-—
cTByeT cragus "NOArOTOBKH”, B Te4YeHHE KOTOpOH NMpPOHCXOOMT HAapallMBAHHE KOHIEH—
Tpauuu, ¥ /MIIB N0C/e STOr0 HACTYNAeT 3apoariieobpasoeanue [lormmeunu u ap.,
1975). Onnake B pacteopax ¢ pH < © Takoe #BNeHwe He QDMXHO WMETh MECTO.
[eno B TOM, YTO pacTBOPHMMOCTL KPEMHe3eMa HEe AANMTHBHO CBS34HA C KOHUEHTpa—
uueit BogpoponHbix MoHOB. Ilpw pH = 8-8,4, xapakrepnoii ang MOpCKO# Boabl, pac-—
TBOPUMOCTE ®THX OKHC/IOB OCTaeTcA MHHHMAalbHOH, M MHWL npd pH > O oHa peako
Boapacraer. CToik BHICOKYK IE/NOYHOCTL HENb3d AONYCTHTh B HOPMAIEBHO-~MOPCKHX
Gacceiinax. Ee, no Bcell BepOITHOCTH, TPYOHO ACIYCTHTE TAKXe NpH IOrpYXKEHHH
DCANKOB, HAKAM/IMBAOWMXCS B HOPMAIBHO-MOPCKHX YCIOBHSIX.

Pap uccnepoeareneit [Sheppard, Gude, 1973; Cynpbiues, 1977a] pomyckator,
4T0 NOBLULSHHE WEeN0YHOCTH, HeOGXOAUMOro ANY USOMUTHIAUMY TOHKOMUCIEPCHOrO
NHPOK/IACTHYECKOTD MaTepuana, MOXET HMeTh MECTO B IOpPOBBIX pacTBOpax INorpy—
xkatommxca ocankob. /Ix. Bonc [Boles, 1971] nokasan oouH H3 BOSMOXHBIX Me—
XaHHEMOE TIOBLIEHHS MEe/04YH0CTH. IIpn nponypasMu MOpPCKOH BOABI BO3OAYXOM, Mped—
BAPHTENLHO OHYHIIEHHBIM OT YTVIEKHCIOTHl, pH MOBBICH/ICS MOYTH HA HENy €AMHH-
ny. OnHako HoBBIIEHHE EJOYHOCTH NOPOBBIX pacTBOPOR B peadylbraTe yoalleHHsd
YTJIEKMCIIOTEl B NPHPOAHBIX YCIIOBMAX, HaAIpHMep Ha [OHe OKeaHOB, IpeacTaslfercs
MalloBepOSATHBLIM, DCOOEHHD eCllM Y4YMTHIBATE Ha/IH4ue KapboHarHoro. Gyddepa; moHu—
JKeHue GYrMTHBHOCTH YIVIEKHCIOID rasa, KakuM 6Bl 06pa3oM OHO HH NPOMCXOMHIIO,
6yaer moAaBnAThCS KapOoHATHBIM paBHoBecHem., B cegsm c aruM obpamaer Ha ce-
65 BHHMaHMe TOT (akKT, YTO B OKeaHaX HUXe KpHTHYeCKOH rayGuHbl KapboHaToob-—
pasoBamud (4-5 kM) neOnUTOBBIC ACCOUMANNY pPACHPOCTPAHEHB! TAK e IMPOKO,
kak ® Boine |[CkoprakoBa, Mypamaa, 1968; Koccoeckas, llyror, 1975], 3ro
D3HayaeT, YTO (YTUTHBHOCTL YIVIBKHC/IOI'D rasa He fBIAeTCd OIpeae/siomuM (ax—
TOPOM LEOJHTH3AINH, :

KoHe4yHD, MOXHO HAMETHTHL LY I'aMMy BO3MOXHBIX MEXAHH3MOB IIOBBIIEHHS
LI€/IOYHOCTH NOpPOBEIX BOA B IpOLECCE NOTpPYXeHHd, HO UeOIMTH3alHd CTeKna B
ycrnoBusgX BBICOKOH IME/IOYHOCTH, Kak OBbIIO NOKa3AHO BhIE, NIPOTEKaeT 4Yeped INpo-
MeXYTOYHYIO0 CTAOUIO pacTBOpPEHHS X 0OpasoBaHmd rens, 5CTECTBEHHO, YTO NpPH
aToM “nceBooMopdusanua” o6pHIBKOB CTeK/la KakK peaynbTar HX MeTacoMaTH4eCKOo—
ro samemenus [Hay, 1966], onpefensiomasi coXpaHeHHE PeIHKTOBOH CTpyKTYphl
HCXOOHBIX Ilopoa, He 6yoer mMerh Mecra, Mexny TeM B LEOMATHTAX HOPMAallbHO—
MOPCKHX TOM, Hanpumep, 3JakaPKashbd, WMEHHD “ncepnoMophosbi”’ mo obGpeiBXaM
CcTeK/la 9BINFIoTCH I1aBHOH GopMOH HAXOMXIEHHA BHICOKOKPEMHHCTHIX ‘neosmroB. Cre—
goBaTenbHO, MoMAelb, PCHOBAHHASA Ha BLICOKOH mMe/IOYHOCTH. He YBA3LIBAaercs C
Ba)HOH OCOGEHHOCTHIO I'€O/IMTHTOB HOPMAalbHO-MOPCKHX Tomu. “IlcespoMopdoast”,
no BCell BepOATHOCTH, BOSHHUKAIOT NpH OO6BEMHOH peopr&aHU3alad CTPYKTYphl 06/0M—
KOB CTeK/ld, YTO He MOXeT GBITh OOCTHIHYTO NpH MX DACTBOPEHMHM LIEIOYHBIMH
paCTBOpaMH C NOBEPXHOCTH,

AHanu3 BCEero H3JI0MEHHOr'0 MPUBOAMT K C/edyIOUuM IpeacTaBlleHHSM: mpeobGpa-
30BAHUE CTEKNa B MOPCKMX YCAOBHAX B USONUT HENL3A CUUTATE "HOpMAalBHEIM,
caMOperynupyoumuMcs M aBTOMATHYECKM pasBHBAOWMMCH” NpoueccoM, Kak ero no-
HUMAIoT MHorue MccinepgoBareiu [[lyaweB u ap., 1975; Muxaiiios, 1975]. Ona
LEOIUTH3AINH CTeKaa, N0 Beell BepnsSTHOCTH, Tpebylorcs CllenubHuecKHe YCAOBHS:
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U/ AHOMANLHO BhICOKAS WENOYHOCTh, WM HaNW4YHe 3aTpaBO4HLIX KPHCTAILIHTOB
ueoMTa, T.e. YC/OBHSI [/ NPOABJIEHHS TOMNOTOKCANBHBIX M SNMTOKCANEHBIX HBICHUNH.
[locnenuue ewe cnabo u3yueHbl, M MX reo/IOTHUYECKDe 3HAYEHHe HE MOXeT OBITh
cerpaHs QOCTATOYHD DueHeHo, [lns nepnuruaaumy ¢ ofpaspBaHpeM ncesnoMophoa
no oGpBIBKAM CTeK/a HEOGXONMMA pPEeOpPraHH3AUMs CTPYKTYpPH CTEKIA NMYTEM OGBEM—
HOW aKTHBALMM, YTO B BEpPXHHX 4YAcCTAX SEMHOH KOpbI, BePOATHO, /1erde BTEero Mo-
MeT GBITh AOCTHI'HYTO NPH NOCTYIVIEHHH I'OPAYHX pPaACTBOPOB,

IIPM3HAKU YYACTHA 'MJIPOTEPM B ®OPMMPOBAHMNY -
BBICOKOKPEMHHMCTELIX I[EOJHMTOB M TMIEHETUMHOCTh
HEOJMTH3ATIMN

Muorue ocoGenHOCTH BEICOKOKPEMHHCTBIX LEOMMTHTOB JaKkapKaabd, HA KOTOpBIE
BeIWE GBIIO 06pAlEHD BHUMAHME KAK Ha THIOMOPGHBIE A/ THAPOTEPMATbHOI'O IPO—
necca, yCTaHAB/IMBAIOTCS BO MHOI'MX APYIMX LEONHTOHOCHBIX paidonax | Coxkonoea,
1974; Koccosckas, 1975; Aleksiev, Diourova, 1975; Muxaitnos, 1975; Wuros-
kuH ¥ Ap., 1973; Kayrun-Koppea, Epnro—-Poxac 1976; Cynpbmea. 19776].
TIpuanaku rEOpoTepMaibHOl NeATEeNEHOCTH HA MECTOPDMACHUAX BhICOKOKDPEMHMCTEIX
LEeO/IUTOR DTMEYaIHNCh MHOTMMH HMCCIeI0BATE/IIMH H [0 INDC/IEQHEr0 BpeMEeHH CBfi-~
3bIBAMCHL, Kak NpaBuiIo, ¢ Oonlee NO3QHHMM HallOXEeHHBIMH MPOLeCCaMH. ‘

Tak, Ha MeCTOpPOXASHHAX BBICOKOKpPEeMHUCTHIX ueonuTuToB Ky6bl npoaBneHue
XJIOpUTa, CEeNafDHUTa, MOHTMOPW/UIOHMTA H, pexe, GHOTHTA B KOHTAKTOBOH 30HE
AHAE3HTOB, KOTOPBIE CEKYT K/IMHONTH/OIMTOBEIE ITOPOALI, CBSSLIBAETCS C KOHTAKTO~
BHIM BO3feficTBHeM 2THX aHaesuros [Kayrtun-Koppea, Bpuro-Poxac, 1976]. On-
Hako ¢opMHpOBaHHKE: BOADCOACPXKALNMX MHHEPAIOB NPH MarMaTH4eCKOM Nporpese
BOIM3H NOBEPXHOCTH [OOHYCTHTE TPYAHO.

B 3akaBxaabe mOpoAkl MOPAEHUTOBOI'O COCTaBA B OT/IMYME OT KIIHHONTH/IONHTO—
BBIX YACTD TATrOTEIT K KOHTAKTaM CyOBY/IKAHMYECKMX Teil JIMIApHTOB H pasphbI3HEIM
HapylIeHuaM; OHM 4YacTO 3aleralr TakXe CPelH IJIOTHBIX H3BECTHAKOB M BOIHaH
HSNMBIIEXCH TIOpoA H rpy6eix Typor [MuxaiioB, 1975]. Bece atu ocobennoctu
NpOSBJICHHEA MOPHEHHTOBEIX NOPOQ MOXHD OOBSICHHTEL BHICDKOTEMII@DATYPHOCTHIO MDp—
OeHYTa IO CpaBHeHMIO ¢ KiuHonTmioamroMm [Abe, Aoki, 1975; lormweuim u ap.,
1977], nOCKONBKY NpH MPONMTHIBAHHM TO/IU TOPAYMMH pACTBOpAMHE Ha NpOHHALae~
MBIX ydacTkax OGyayT UMpKy/HpoBaTEL Go/lee BHICOKCTEMIEepATYpHble pacTBOpPBI, 4YTO
TP APYTHX GnarolpHATHBIX YCJOBHAX AO/IKHO NPUBECTH K (OpMHpOBAHMIO MOpDAEHH—
Ta BMECTD KAMHONTHNOAMTA. Takpe e DGLACHEHHE MOXET HMEThL (BAXT pasBHTHS
MOPOEHHTA B Ipefefax KIMHONTHIOAMTOBOID NJ&acTa Ha ydacTKax CHIBHOI'O TEKTD-
HWYMECKOro ApobGlieHns Ha Mectopoxfenuax Bonrapum [Aleksiev, Diourova, 1975].

Yuacrtue ropauux pacTBOpOB B (GOpMHPOBAHMM LEOIHTOB B ME/-30LEHOBBIX BYil-
KaHOMeHHO-0CAADYHLIX TO/MUAX, CBA3AHHBIX CHHXPOHHBIM BYNKaHHSMOM, HE MOXET
BEIBBATE Bo3paxenui, IlocTynsienpe ropduuX 2/IHWSMOHHBIX BOA B NPHHLUHIE MOXHD
AOMYCTHTEL A mo6o# Tommu, dopMupyomeiica 3a CYeT DOBOOHEHHBIX OCAAKUB B
npouecce MOrpyxeHus H ymiorHeuns, ConocraplleHHe AdareHeTHYeCKHK H THApOTep—
MA/BHBIX NPOLUECCOB C LEeJBb0 BHIGB/IeHHS OCHOBHBIX YEpPT MX CXOACTBA H pas3iHuud
[Tlerposa, 1975], o4YeBHaHO, MMeeT CMBIC/, €C/H CONOCTABIAIOTCH KpaliEHe THIBL
ux npospienns. B ofmem e ciyuae mo MeXaHMSMY NPOTEKAaHHS STH IPOUECCH!
MOTYT He OTIMYATLCH ApYr oT apyra. CileloBaTenbho, NpobieMa 3ak/IioyaeTcd He
B pasrpaHdYeHHH AHAar€HeTHYeCKod M THAPOTepMaThHOH UeO/MHTHIAUHH, 8 B yCTa-—
HOB/ICHMH BpeMeHM UOeOMHTHUBAIMH, T.e, B BBISCHEHMH TODO, Koraa GopMMpYIOTCH
UEOMUTHTEL: B IpOUECCe NOrpYXEeHHS OCANKOE H NpebpalleHHs MX B MOpoay MM
noie Bo3AbIMaAHHS BMelAoWuX To/Md. iaHHele, HMewIIecss B HACTOHilee BpeMs,
y6expoaw: Hac B TOM, YTO BO MHOI'Ha TOMIIAX ACCONMALMM AYTHISHHBEIX MHHEpDAJIOB,
KOTOpble paHee pacCMATPHBAMMCEL Kak MpPOAYKTH AHameHe3d, CMBIKaKmerocd ¢ Me-
TaMoppadMOM, B AeHCTBHTENBLHOCTH OTHOCATCH K Tak HASBIBAEMOMY HATIOXEHHOMY
onurenesy [Tumopeer m ap., 1974].

TpOCTPAHCTBEHHDE THIOTEHHE BLICOKOKPEMHHCTBIX HEDJ'IHTHTDB K GeHTOHHTAM,
KPeMFHCTO~MapraHueBbiM M AraroBbiM 3allexaM, yCTaHaBIHBaKlieecd BO MHOIHX
[HCOMHTOHOCHBIX perHOHax, BepOaTHO, He dABjseTcd c/iaydaiHocTeio, Bce oHM npakTi—
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YCCKM {IOCTOSHHO COAEpMAT ONal WIH KpMCTOGAIMT — HHOMKATODPB CPENBl, Mepechi—
weHHoif KpeMHe3eMOM OTHOCHTENLHO KBapua. He cayuwaitHo, 4ro MOHTMOpPM//IOHHT —
caMblii BEICOKOKPEMHHCTBI Cpend TINVIMHHCTBIX MHHepalnoB NOCTOSHHO ACCOUMHPOBAH
C MOpAEHUTOM M KIMHONTH/IOIHTOM — CAMBIMHE BBICOKOKPEMHHCTEIMEH MHHEpPAalaMu
CpenM UeONHTOR, IIpocTpaHCTBeHHAS COIMXEHHOCTH BLICOKOKDPEMHUCTHIX LEOIHTOB,
CeHTOHUTOR, KpEeMHHCTO-MApraHHeBHlX ¥ ararobBhix saneXed npu OCMHOCTH yKasaH-
HOI'0 I'eOXMMHYeCKOoro (akKropa OoTpa¥aer I'eHeTHYeCKyl CBA3b Mexny HuMH, [ua-
pPOTepMAILHOE IPOMCXOXKACHHE KPEeMHHCTO-MAapPraHueBhX, AraTOBLIX ¥ MHOMHX OeH-
TOHHTOBBIX 3aleXeil CYUTAeTCd TBEPAD YCTAHOBIeHHbM, EciH aTo Tak, TO H Bbi-
COKOKPEMHHCTEIC HEO/HTHTHl JO/DKHBEI GHITH OTHECEHH! K THAPOTEPMAITBEHO—METaCo—
MaTH4ecKuM ofpasopaHusM. [lpeanonokeHue 0 reHeTHYeCKOH pasobBLIEHHOCTH BHICO-
KOKPEMHHCTEIX UEOINTHTOB ¥ GEHTOHHTOB, OTHECEHHE NEPBLIX K AHAreHeTH4eCKHM,
a BTODBIX — K THApPOTEpPMAalbHBIM 06pasloBAHMSAM B YCHOBMAX, KOrAa OHM NPOSIBJICHBL
COBMECTHO WIM CMEHdIOT OpPYr Opyra B BEepTHKAILHOM M JarepalibHOM HanpableHHd,
He MOXeT GhITH MPUHATO. i '

leneTHyeckasl CBSSL K/IMHONTH/IONHTOBEIX IOPOA OJMIOUEHOBDH TOMMH CO CTAHOB—
NeHUEM KPEeMHUCTO-MaprasieBbix pyA IEAPOTEpPMAaNbHO-DCANDYHOIO IPONCKOMACHNUS
He OO/DKHA BHIOBIBATL COMHEHHA. KIHHONTH/O/IMTOBEE NOPOABLI Pa3BHTh! I'NIABHBIM
obpasoM B mpefeiax NpofABJIeHHS MapraiuneBoii MHHepamH3auWM Ha pyAHOM H Hag-—
PYOHOM YpPOBHAX KPeMHHCTO-MapraHueBblXx 3sanexeil., MuHepanoro-reoXxuMuyecKue
OaHHBIe TOKa3BIBAIOT, 4TO AyTHI'eHHOe npeobpasoBanue INIMHHCTOIO LEMEHTa Iecda-—
HEKOB B K/IMHONTM/IONHT, MOHTMOPW/VIOHMT, T'HAPOCTIIONY MHOrga ¢ GapuroBbIME (oC—
paramm, THICOM H KalbUHTOM He o0xoaurcd 6e3 ruaporepMallbHOrO TUpMBHOCA Be-—
mecTsa H3BHe., [HOpoTepMalbHOe Npeofpas’pBaHue NOpPOA, NOACTH/IAIOMUX pPYAHBIH
ropusont [Mkomweuwm, 1971; Xamxanze, 1969; Maxapanze, 1972], noArBepx—
paer sToT BHBON. KAMHONTHNOMMTOBRIE MOPONEI HA MAPCAHIEBBIX MECTOPOMISHUAX
YuaTypckoii rpynnel cllenyeT pacCMaTpHBATE KAK I'HAPOTEPMANLHO-AHA€HETHYECKHe
ofpazopanug. CRAsh HEONWTHIAUMM C PYLHO-THAPOTEPMAALHBIME TIPOHECCaMH. ADCTa-
TOYHO OTYET/IHBO ycTaHablHBaeTcd Ha [aeuarapenxmuHckoM u KadaranckoMm MecTo-
poxnenuax. Ha nepBoM H3 HMX MOPAEHUT-K/IMHONTWIOMMTOBLIG TNOPOALl PASBMTH B
TYpPOHCKOH TO/Ule Ha YpOBHe 6GAapHTOBEIX H KPeMHHCTO-MaprasHuebbx sanexei. Ha
rayéue 60-100 M BBICOKOKPEMHHCTHIC LEOMUTHTH HYeped aHaNlbUMMCOAepxalne
PA3HOCTH NOCTENeHHO CMEHSIOTCH apruiuapTaMi (KaonuHUT-anynsap-anbeuT—ruapo—
cmoga) ~ OKONOpYOHO-H3MEHEHHBIMH II0POOAMH CBHHIIOBO-UWHKOBEIX pyQ.

Ha KawarasckoM MeCTOPOXOESHWH MOHTMODH/IOHWTH3ANMS, K/IHHONTHIOMUTH3AIMS
¥ MOpAeHUTH3auus KHCIIBIX aleBPOJMTOBBIX M IIE/HTOBBIX TY()OB KOHTpPOIMpYeTCHd
c6pocoBeIM HapyuwenueM, B6nusu cOpoca B BYAKauwTax aHAeaUT0-0a3alLTOBOrD
cocTaBa pPa3BUTH NPEHHUT-XAILKO3HHOBBIC NMPOXHIKKA C XalILKOIHDHTOM M GOHHTOM.
Ha prxpeiTHIX yuacTkax cOpoca BhiCTynaoT HeCoabuye Tefia AMACIOpPOBLIX, KaoilMHW—
TOBBIX, KAOIHHHT—&/IOPAHOBEIX H KAOIMHHT-THAPOC/IONHCTHIX BTOPHYHBIX KBAPLUHTOB,
Ha SaKpbITBIX Xe — MHHepanuasauud arara {XanuenoH-kpapl, KAABLAWT) ¥ OKHCIIOB
Maprasua.

B AxannuxckoM paiioHe Amkapo-TpHalercKoi 30HbH nadka KIHHONTH/IOIHTHIH-
pPOB&HHBIX, (GH/UIHICHTHSHPOBAHHBIX H AHAIBLIMTHSHPOBAHHBIX HEIVIOBHIX Typor [Mu—
xajino, 1975], orHocsmuxcs K Bepxam cpeaHero asouena, [[amkpenupse, 1965],
HENOoCpeaCTEEHHD Haleraer Ha ararTOHOCHBIH TOPHSOHT MaHOe bliTeHHOBBIX BYJIKAa—
HUTOB, B KOTOpHIX IIMPOKO pa3BHTH 2puoHuT [Baruawewnu, Baxapuda, 1968] u
MOHTMOPWUIOHKT., STOT NpUMep NoKa3wBaeTr, 4T GOpMbl MUHEPANASANMW M3 OAHOrO
CHAPOTEpPMAJIBHOID PACTBOpa MOT'YT pPe3KD OT/IMYaThCd Ha—-3a PasHbIX (PHIMKO-Me—
XSHMYECKVX CBOHCTE BMemawmeli cpenbl. PasphiBibie HApYLIGHHS, KOTOPHIE KDHTPO-
JIMPYIOT araToByl MHHEpaM3aliio CPeaHe30UeHOBOH TOJIM, NPOC/IeXKHBAIOTCH H B
pepxHeMm doneHe, OTCyTCTBHe KakuX—ubO OAHHLIX, yKASHIBAKMMX Ha MOIHXPOH—
HOCTB araToo6pasoBaHMA BADIL STOrD HADYLIEHMS, AO/KHO O3Hadalk, YTO ruapo-
TepMalnbHas MEHepalu3anus B CPefHEeSOUEHOBOH To/mmue uMella ‘'MeCTO Ioc/e Io3dHe—
r'o S0lLEHA M, CIel0BATEe/LHO, fABIAETCH SNHUreHeTH4eckoii. Ha aTo xe ykasbBaor
HEKOTOpble OCOGEHHOCTH CTPOEHMS XEO4 W MUHAA/MH, HaAnpHUMep, OpH3DHTA/IbHAad
OpHEHTAUXA TO/IOCYATOCTH B HEKOTOPBIX ararax NpH KPYyThIX yrilax NajeHud BMella—
JOmMMUX Topon. '
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Ecmu k ckasanHOMy 106aBHTL, 4TO B LEONHTHTAX MPAKTHHECKH NOCTOSHHO BCTpe—
4AI0TCH CYNBPHAB THXKE/IbIX MeTalllioB, OKHC/IBI MapraHua, GAapHT, POOOXPO3HT M YTO
K HHM HHOI[l& NpPHYypOuYeHb! NepBHYHBIE I'eOXHMHYECKHEe OpeolHl, TpPyAHO 6yaeT oTkKa-—
3aThkCA DT MHEHMd, YTO B MX (OpPMMpPOBAHHH YHACTBYWOT IHApPOTEpMA/BLHEIE pacC—
TBOpHI, :

Cpeak BHICOKOKPEMHHCTOH meomurusammy ¢ GopMHUpOBAHMEM CYIBPHAHEIX MECTO—
poXaeHul MankiX M GMH3NOBEPXHOCTHHIX INiyOMH yCTaHAB/IMBAETCS HA MHOIMX MeC-—
ropoxaennax fAnowmm [lijima, 1972; Utada, Yshikawa, 1973].

Kak noxasano Ha puc. 2, B Amxapo-Tpuanerckoii, Comxurcko-Kapabaxckoi u
IlpenManokaPKa3CKO# 30HAX BBICOKOKPEMHHCTAS LEO/HTH3ANUA OXBATEIBAET BCE
YPOBHM pa3apesa annba-2ouena ¥, TakuM obpa3oM, “paccekaer” Hecor/acus Mexay
MenoM u naneoreHoM. I1o reonoruyeckuM OaHHBIM, TO/WM pPaA3pPE30B, CoOASpXAallHe
HEeOJMUTHTEI, UCHBITAIN IOTPYXEHHS pA3MU4YHOH HHTEHUHBHOCTH. Mexny TeM ueo/MTH—
THl, 3ajeraipmye B ®THX TO/umax, He OTIHYAlTCH OPYr OT Apyra HH M0 MHHepalb—
HOMY COCTaBy, BK/OHasi aKuecCOpHble MHHepanbl, HH IO KOMIUIEKCY COIyTCTBYIOMHX
o6pa3oBaHuil, HH MO CTEeNeHH YIUIOTHEHHS. [IOpHCTOCTE LUEOIUTHTOB HE3aBHCHMO OT
crparurpadu4ecKoro ypoBHS uXx HaxoxaeHus paeHa 20-26%, umHorna Gonee. Ona
.aHOMAa/LHO BBICOKZ A/l NOPOA, NMOrpPYXAaIOMHXCH Ha INIyGHHY B HECKO/bKO KH/IOMET-—
pOB M NOABeprarmmuxcd cknagyaroctu. B Amxapo-TpuaneTHu NOpHCTOCTH IVIHH,
NeCYaHHKOB M a/leBpPOJIMTOB, NepeMeXaloMXCH C K/IMHONTH/IOIMTOBLIMH IVIACTAMH,
He npeBbiuaer 5%. JIHIIE NOPHCTOCTEL NOPOA BEPXHEr'D CTPYKTYPHOI'O 3Taxa — cap-
Marckoro spyca (cm. puc. 2) pocrumraer 20% [Ipyasman u ap., 1967]. Bricokas
[OPUCTOCTEL LEOJHTHTOB H €& He3aBHCHMOCTL DT CTpaTHrpa¢uviecKoro ypoBHA 3a-—
neraHusd, T.e. He3ABHCHMOCTE OT INIyGHHBI NMOTpPYXKEHHS BMeWIAKOUMX TOVI, NO3B0—
AseT OONYCTHTh, YTO OHa Gblla nmpuHoGpeTeHa NOCIe CKIaAHaTOCTH H BD3AbLIMAaHHSA,
T.e. B pacCMaTpHBaeMbIX palipHAX NOC/Ie @OLeHa,

K BHIBOAY O HA/DMEHHOCTHM NEO/MTH3AIMH NPHBOAAT TAKXKE SKCIepPHMEHTANLHLIe
OaHHbBlEe IO YCTOHYHBOCTH KAMHONTHNOMATA, B MCKyccTBeHHD#t Mopckoit Boae B
NPUCYTCTBHM MOHTMOPH/UIOHHTA M &HANbUMMAa — OOBIMHEIX CIYTHHKOB BBICOKOKpEM-—
HUCTBHIX neomruroB — 3a 30 cyr obpaborku kiauHonTuioauThl [lserbsckoro u Ka-—
3aXCKOro MeCTOpONAeHudl IpeBpamalorcs B 2TH MuHepanbl [[ormwsmng m Ap.,
1977]. Ecnu mcxoguTh faxe M3 MHHUMANBHBIX I'e0TE€pPMHYECKHX T'DAJHEHTOR, Xa—
pPaKTepHBIX A8 aKTMBHHIX permomoe [Xopaw, Yama, 1972] B Amxapo-Tpuaner—-
CKOMf 3DHE B NpONECCe Mel/-1a/leOreHOBOrD BYIKAHH3Ma, BepXHHi TeMIepaTypHBbI
npenes yCTOHYMBOCTH KIMHONTWIONMTA B cpege Mopckoit Boabl (20009C) pomxex
OBITE OOCTHUIHYT Ha riyGuHe 2-2,5 kM. 3To 03HaA4YaeT, 4TO MellpBad TO/IMA, IOI'-
py3HBLIASiCE B KOHLIE S0LEHA HA INIyOHHY 4 ‘KM, He MOXeT COOepXarTb K/IMHONTH-
JIOIAT MEJIOBOI'O MJIM SOLEHOBOr'O BO3pacTa.

Boapaxenusi, BrIABHIaeMble NPOTHB YYACTHS TMAPOTEpPMAallbHBIX pPaACTBOPOB B
CTAHOB/IEHHH LEO/IHTHTOB, OCHOBAHBI HA MX SHAYMTE/NLHOM IVIDWIAAHOM pPAaCHpOCTpa-
HEeHMH B CJIDHCTOH ToO/Ule, YaCTO BHe BHAMMOH CBASH C TEKTOHHYECKMMH Hapyluie-—
HMEAMH, NPH OTCYTCTBHH M/IH peAKOCTH IpOXHIKOBO—MeTAaCOMaTHYeCKHX ofpa3oBa-
uuit. [Ipp 2TOM He yYYHTBHIBaeTCH, YTO IJIACTH! BY/IKAHHTOB B TOJIIE NECHAHUKOB,
H3BECTHAKOB, AleBpPOJUTOB CAMK MOIVIM 0KA3aThCHd IpPOBOAHUKAMH THAPOTEPM, €CIH
OHM CMBIKAIOTCA C pa3pblBaMH, N0 KOTOPHIM IIOAHHMAIHCE I'OpfYHEe pacTBOPHI,

B6iuan noBepXHOCTHM, KOIMa OCHOBHAf ABMXKYWAA CHIa INIyGHHHBEIX pacTBOPOB —
rpafMeHT MeXOy JHTO- H FHAPOCTATHYECKMMM AABIEHHSIMH PENyuUHpyeTcs, CO3[aloT-
Cd yCNOBHA ONSl MX pPACTEKAHHS H BK/IOYEHHS B NWHAMHKY IJ1aCTOBLIX BOA.

B peaynwrare (OpMHUPYIOTCH CTpPATHOMIMpOBAHHBEIE 3ajleXH OEHTOHHTOB, LEO/IHTOB
H OpyTHX METAacOMAaTHTOB, KOTOphle BEHHAKT pPYyAHO-METACOMATHYECKYI KOJIOHKY
MEeTAaUIOHOCHBIX paiioHOB 3aKaBKashbs.

BBIBO/IbI

1. CrpaTndopMHble MECTDPOXAESHMA BEICOKOKPEMHHCTBIX UEOIHTOB JaKkaBKasbs
HEe SBJMIOTCH O¥areHeTHYeCKMMM o6pas3’oBaHMAMM; OHM BOSHHKIHM HA OPOIEeHHOM 3Ta-
e pasBHUTHS peruoHa IPH YYacTHM OTPaGOTaHHBIX Ha IIyGHHE I'MAPOTEpMANbLHbIX
pacTBOpPOB, KOTOpble BO/IH3H IOBEDPXHOCTH PACTEKAIHCH MO NPOHHUAEMBIM INIACTIM
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WIH pasrpyXaiMch B ONHIOLEHOBHIX Gacceiitax. COOTBETCTBEHHO MOXHO BHIAE/HTH
ABa MeHeTHYEeCKHMX THIAa LUEOMHTOB: I'MAPOTepMAalbHO-AHAreHeTHHYECKHH M rHapoTep-
MallbHBIH,

2. B P-T ycnoeusx paHHero OuareHesa Afs NpeobGpasoBaHud KHCIOTO CTeKia
B EONMTH TPeGYIOTCH AHOMA/ILHO BEICOKAS WENOYHOCTH WM HAJHYHE B CTeK/Ie 3a—
TPABOYHBEIX KPUCTA/VIMTOB neonura. [lcepnoMophoabl HEO/IHTOB MO 0GpbIBKAM CTeK/a,
ABISIOMHECS XApaKTepPHbL!MH [/ LHEOJUTOB HOPMAILHO-MOPCKHX TOJMI, HE MOrYT
dopMHpPOBATECS TYTEM pACTBOPEHHSI CTEK/la C NMOBEpXHOCTH. TakHe CTpPYKTYyphl, IO
BCeil BEpDATHOCTH, HOPMHPYIOTCH NyTeM 06beMHOi peopraHH3anEd CTeKila, YTO
B6IM3M OT NHEBHOH NOBEPXHOCTH MOXET MMEeTh MeCTO NpH YHYacCTHH T'OpaYMX pac—
TBOpOB.
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A.P.TENITHEP
Ob UCTOYHHKAX KAJ/IUA B LIEOJIMTAX HCIIAHAUH

B psAne pabor YKa3bBA@TCH HA 3HAYWTENLHOE yBenudeHue copepxanusd K B ua-
MeHeHHBIX Gasanwrax nHa okeanoB |Martrioa, 1973; Kann, 1973; AyMeHT0o M
ap., 1973; Koccoeckag, lilytoe, 1976; u ap.). llupokoe pacnpoCTpaHeHue MOIY-—
ypna To4YKa 3peHHs, coryiacHo xoropoit K Bp BTopmuHbix MHHEepalaX 3amMCTBYeTcs
M3 MOPCKOH Boasl B NpouecCe H3MeHeHHs 6asanbrouaoB HA OHEe OKeaHa Npu HH3KMX
TeMnebaTypax. B rTo e BpeMsl XOpouID H3BECTHO, YTO B Pe3yNLTATE LUPKY/ISLHH
0 TpeuHHamMm Harperoﬁ B BLBICOKOM TEIIJIDBOM IIOTOKe MOpCKOﬁ BOoABI NIPOHCXOOAHUT
HHTEHCHBHDEe NpeobpasobaHye 6a3anbTOBLIX IOPOA OKEAHCKOT'D JI0XA&, COINpPOBOXOAK—
meecs BhiocoM KoO u mpmerocom NagO [Melson et al., 1968; Bonatti et al.,
1975; Aymenro u ap., 1973]). Wiccnenoeauus, npobeneHnble B Vicnanawy, HIOSBO—
NuiH TPMATH K BRIBOAY, 4TO OforameHHe reapoTepMalibHO-H3MeHeHHBIX nopoa K
BO3HHK@ET B peayikrare BO3AeHCTBHS HArpeToif MOPCKOH BOAbI HA TOMUM HASKO—
LUIeTOYHBIX 5&3&HBTOB, HHTEHCHBHOI'O HATPHMEBOI'O MeTacoMaro3a B CHI/IIBHO HAr'pe-—
THIX 30HAX ¥ BhIHOCA. K B 30HBEI Do/lee HHU3KHX Temmeparyp. LleonuThkl Hapany C INid-—
HUCTBIMH MHHepallaMH ABNAIOTCH O4YeHb XOpPOWHMmMH HHAHKATOpaAMH, HYYTKO pearupylo-—
ILAMH Ha l'lOC.T'.YlIJ'IeHHe B 30HBEl H3MEHEHHBIX Nopoa C TepMallbBHbBIMH (b-l"[IOIfIﬂﬂ.l\.IH K
H IIDO3BOJAKIIHMH NO3TOMY YCTaHaBIWBATE NPHCYTCTBHE MOPCKHX BOA4 -B OpeBHHX
THAPOTEPMAaLHBIX CHCTEMAax.

Puc. 1. Cxema pacnpocTpaHeHHus pas/IMYHBEIX THIIOB Topod ¥ rugpoTepM Hcpanauu
(cocTapnena ¢ ucnonwzopannem marepuanos B.H, Konouwosa u B.I', l'Io.rmxa
[1977] u A.M. Tlonakosa [1978])

Tuner mopon: [ — HuSKOWENOYHBIE TOMEHTHl OKEAHHYECKOro Tumna, 2 - KBaple—
BBIE M O/IMBHHOBLIE TONEHTEl, 7 — WEJOYHLIE OJIMBHHOBLIE TOJMEUTHI; THIEl CHAPO—
Tepm: 4 - al30THbie QMOMAR, J — yrI/IeKHCNEE, 6 — a30THO-YTJIeKHCIblEe, 7 — BO—

OOpOOHEIE
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Puc. 2, BepruxanbHas SOHANBHOCTbH PErHOHANBHOIO T'HAPOTEPMAIBLHOrO METAMOp—
duama [Kristmannsdottir, 1976]

Lleonure! paseutel B Mcnannmy odYeHb lmMpoko. OHM BCTpeualoTcd B cyGaspanb-
HBIX U cyDakBalbHBIX BYJIKAaHHTaX, M3BECTHBl CpefiH pasHOOOpasHbIX BYIKAHOI'©HHO-
ocano4yHBIX OTNoMeHu#. Haubollee WHMpOKO paspuThl 3nech WwabasuT, reilaHour,
MOpASHHT, ME3DIMT, CTHALOGHMT, TOMCOHMT, CKOMEUHT, aHanbuuM. Bcrpeualorcs
Takie GHANMICHT, NTOMOHTHT, SpHOHHT, neeuH, Harponut [Walker, 1960]. Oco-
GEHHOCTH XMMM4YEeCKOr'o cOCTaBa NeOoIHTOB lMcrnanaumy MsydeHB! elle O4YeHb Chnabo,
PaanuyHele THUNB NEONMTOB BCTPEYAIOTCH B TECHOM CpacTaHHH, [OSTOMY INOMYHHTE
XHMHYEeCKHEe NaHHbIe A8 KaXAoro H3 HUX He 'Bceraa BO3MOXHO.

Mcnauans crnoxeHa B OCHOBHOM BY/IKAHOT€HHBIMH NOpPOAAMH, A& BY/IKAHOIEHHO--
OCado4YHbIE M DCADYHBEIE MOPOABI MI'PAIOT NOAYMHEHHYI0 poik, Cpelu BYNKaHHTOB
npeobnapaior GasaneThl (75-90% or ofwero o6beMa nMopol), CpeaHee CONepXaHHE
K20 B KoTopeix He mpeeepmuaer 0,3-0,4% [Ilonskor, 1978]. [na 6asanbToBBIX
ronu Hcnannmm 270 Konmdecteo Ko MOKeT paccMarpuBarhcs XKax $OHOBOE, Tak
KaK NeTpoXMMHYeCKHe BapHaUMM COCTABA BHYTpH Haubo/ee IHpOKD pacnpoCTpakeH—
HOH TO/MIUM MUOLEH-IIJIHOLEHOBHIX GasanbroB HeaHauyutenbHbl, OcobeHHOCTH pacnpe-
pelieHus pas3HbIX THIIOB l'IJ'leI:ICTD].IeHOBbIX H I'OJIOUEHDBBIX 0a3anbTOMAOB NOKA3aHbl
Ha puc. 1. Kucnele mopoasl BCTpedalTcsl IO Bcell TEppPHTOPHE OCTPOBa, HO Go/lb—
mag 4YacThk MX NPHYPOYeHa K LEHTPAalbHBIM BynkaHaM. [lonsi KuMCAbIX IOPOA Cpenw
NpOOYKTOB BYJ/KAHH3Ma cocTabinser and Mcnanaouw B ue/ioM 1o OHEHKaAM pa3HbIX
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Tadbnuuna 1

? i
Xunmudeckuit cocras rugpotepm Menanpen (mr/n)

upporepmel uHbUABTPALMOHHbIE ‘

TapameTpe! HH3KOTeMIlepaTypHble BLICOKOTEMIlepaTypHble

KOMIIOHEHTEI
e T | gty | T I

o 7% 99 84 268
pH 9,7 9,4 8,7 7.1
Si0q 123,6 197 509 591
™™ 2,0 0,8 0,8 =
Mgt ' 0,1 0,5 0,03 0,03
Na* 58,0 20.85 | 209 133
i 1,0 3,3 20 : 28
cl- 13,2 82,2 122 20
S0, 31,4 51,8 114 62
O6mas muHepa— 2980,0 411,0 1133 822
H3anug

Ca/Mg 20,0 1,6 26,6 36,6
Na/K 58,0 21,4 9,5 4,75
Na/Cl 4,4 2,2 5 Bk 6,6

*[Arnason, Tomasson, 1970; Bjémsson et al., 1972; Sigvaldasson, 1966].

uccnenosareneit 5-8% [Thorarinsson, 1967] u 4% [Sigurdsson, 1970]; ectn
OCHOBAHMS NOJAraTh, YTD DHA MOXET OKA3arLCi elle HuXe. Bce paccmarpupalo—
WHEeCH 30eCh UEOMHTEI OTOOpaHbl H3 TONI GasanbrOoB B paiioHaX, yOoaleHHBIX OT
Npo-ABJICHUH KHC/IOr'O By/JIKaHU3MA. .

XapaxTepHo#t 0COGEHHOCTEIO I'eoJOrH4YecKoro crpoeHus Mcnanoum gBasercd wiu-
pOKDe pasBHTHE T'HAPOTEepPMAalbHO-H3MEHEeHHHIX NOpoA. [HApoTepManbHO-H3MeHEeHHbIe
30HB! OXBATHIBAIOT MOLIHBIE TO/MUM ¥ pacHpoCTPaH#OTCA Ha MHOIMe AeCATKM KHio-
METpPOB OT COBPEMEHHBIX OYaroB pasrpys3kKH TepMayisHBIX Bofa. Donsume o6beMbl
H3MEHEHHLIX IIOPOA BO3HMK/IM B peaynbTarTe BO3[AEHCTBHS Ha HHMX NOAOTPETHIX Ilac—
TOBBIX noa3eMHbix Boa. Ilopoaw!, ToaBeprumecss perHOHANBHOMY THAPOTEPMAIEHOMY
MeTamoppuaMy, B BepTHKAJILHOM paspe3e 4eTKO pasfelfdlorcs Ha OBe 30HBI: Bepx-—
HIOI0 MOHTMOPW/IIOHHT-IEOMMTOBYI0 U HMMNHIOK XJIOpUT-3nuaoroByio., CMeHa MuHE—
palbHBIX acconMaluii MOHTMOPH/UIDHHT—-IEOMHTOBONH 30HBI BHM3 MPOHCXOAMT IIOCTe—
NeHHD, NMOTOMY Ha ONpefeNeHHOM ypoBHe MoeT ObiTh BhioelleHa elle M TpeThd
nepexonHAs 3J0HA, I'le HAPAQY C MOHTMOPH/UIOHHTOM BCTPEHAETCS XJIOPUT u NOAB—
. ngetca npenur [Tomasson, Kristmannsdottir, 1972]. 3tu aQuE i xapakTepHble
ONs HEX MHHepa/bHEIeé ACCONHALHH NOKA3AHH HA puc. 2.

CocTap COBpeMeHHBIX TepMANLHEIX BOMA KM pacHpefel/ieHHe UX PA3JMYHBIX THIOB
ua Tépputopur Hcnamguu noapobHo uayueno B.W. KonosoBmim u B.I'. lNonaxom
[1977]. llo ux mHeHuO, GopMUpOBAHUE BOAOPOAHEIX U A30THO=YIVIEKHCIILIX TEepM
06yCNOBMEHO MPUCYTCTEBHEM HArPETOrO0 MArMATHYECKAM TemVioM (Moudd, Hecyllero
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l'uapoTepmel MHGHIB= |

TpalHOHHBIE C MOATO-— l'mapoTepMBl € MOpPCKO#H BOAOMH

KOM MOPCKUX BOA

Mopckas
Centbap- [ Heapaopu=— | Peiikpa- | Peiikba— | Peiikbsnec, ROnH
Kpusysuxk,
HapHec, . Kypxeiiau, | Hec, Hec, MOPCKO i
ckpaxuna | CXBOMMHA | o akuna CKB. 8 CKB. 2 reiizep
I

83 100 30 253 190 99 20
8,9 8,0 - ‘ 5,73 T2 6,2 T:6
110 500 76 477 374 544 3
60,8 3,2 3776 1654 1215 2260 386
0,04 2,9 24 21 8 128 1282
2715 485 9170 8450 11380 14325 10520
5,9 58 359 1260 1607 1670 416
426 658 20070 17900 21610 29100 19800
105,2 120 1535 141 60 206 2640 -
1111 1928 36576 31032 38200 52160
1520,0 s 157,3 8.7 2398,3 18,3 0,3
46,0 8,4 25,54 6,7 7.0 8,5 25:2

0,63 0,73 0,45 0,47 0,52 0,49 0,53

ra3dsl l"ﬂ'yGHHHO!"O TNPOHCXOXOeHHH . q)OpMHpOBEHHe A30THBIX TEepPM CYHUTAaeTCH pe3yllb-
TaroM: riyGokoi MHPUbTPALME METSOPHBLIX BOA M HATPeBaHuS MX B (OHOBOM TIeo—
TepMallbHOM IIOje, 00BIYHO BHE 3AMETHOr0 BIIHIHUA MATMATHYECKHX H MeTBMop!bH—
yeckux mponeccos (cm. puc. 1),

Xopowo H3BeCTHhI COBPEMeHHbleé THApPOTepMANBbHEIE CHCTeMEl Mcmavaouum ¢ mop-—
ckoii Bomoit [Bjémsson et al., 1972]. HayueHue B3auMOAeiCTBUS MOPCKHX TepM
Henanann ¢ ronuamu Gas3anbTOBBIX N0pOA MO3BOMAET NOMYYHTH HHTEPECHBIE MAAaHHBIE
O HEKOTOPBIX OCOGEHHOCTAX THAPOTEePMAINBHOrO Ipolecca, NMPOTEKAWEro B yClo-—
BHAX, CXOAHEIX C T'HAPOTEPMANBHLIM M3MEHeHHeM NOopod nHa oxeana. Mopckue BO-
Abl, BOBJIEYE€HHLIE B T‘P[.ClpOTEpM&HbeIﬁ npouecc, CH/IbHO U3MEeHAKT coneBpoil cocTas
THAPOTEPM H ONPEeNesdiOT HEeKOTOphle 0cOBGeHHOCTH MHHepanooOpal3oBaHUd H COCTAa=
Ba BTOPHYHEIX MuHepanoe. OaHako Heo6xoAUMO NMOAYEPKHYTb, YTO OTMEYEHHBIH BhI-
e XapaKTep BEPTHKANBLHON 30HANBLHOCTH M3MEHEeHHBIX MOpoA ocTaeTcd OOUWNM AS
TMPecHBIX U MOPCKHX TEpM.

XuMHYecKuil cocraB MOPCKOH BOABI, HU3KO— H BBICOKOTeMIlepaTypPHBIX MpPECHBIX
FUApOTEePM M THAPOTEepM C MOATOKOM MOPCKOMH BOAB! IIPHBEAEH B Tabn. 1. Yeenu-
yenue conepxanus Na, K, Ca, Mg, SO, u Cl B Tepmax c mopckoit Bomoi mo cpap-
HEHHI0O C TepMaMH, NETAIOUKNMHCH TPEeCHLIMH TMOBEPXHOCTHBIMH BOdamH, o6ycromne—
HO B KAKOH-TO Mepe Gojee BLICOKHM COOepXaHHEM 3THUX 3MeMEeHTOB B MOPCKOMH
pofe. BMecTe c Tem u3 NpUBeOeHHHIX NAHHBIX BUAHO, YTO TO CPABHEHHIO C XOIOAd—
HOf MOPCKOH BOMOH B BBICOKOTEMIEPATYpPHBIX TepMax M-oba Pelikbanec ypemuyv—
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Tu6nuua 2

Numudeckuii cocrap ueomutToB (%), MOHTMOPH/UIOHHTOE M ° MOHTMOPH/NMOHUT—IE0MUT=OTAN0BOT0

Leonurs ;
KoMnoHeHTs 4233 4233
. 73400 73261 7346 7358 Skt 73133
: 508 756
$i0, * 47,46 46,41 47,35 48,59 45,90 70,52 57,43
Tio, - A i . = - 0,08
Aly0; 19,36 18,76 18,90 14,56 24,74 10,49 12,33
Fey04 " a T 1,47 1;17 024 1,21 0,27 1,21
FeO 0,13 0,23 0,10 - 0,17 0,13 0,48
MnO = 0,01 = 0,01 - - 0,01
Ca0 8,89 9,24 9,85 " 12,89 11,04 5,81 8,06
MgO 0,08 0,69 0,13 . N 0,08 2,37
Na50 1,24 0,47 0,71 1,40 4,16 0,28 0,32
K50 1,26 1,47 1,05 148 0,10 0,15 0,27
H,0* 14,38 15,96 14,88 9,20 0,60 9,59 12021
H,0™ 6,49 5,85 5,41 7.87 12,19 2,66 4,38
co, = = - 4,38 0,38 - -
C - 0,10 - - 0,05 - 0,46
P10 - - - - = - 0,02
Cymma 99,86 100,63 99,55 100,24 100,54 99,78 99,63

lpuMewanue. 73400 - Cepepo-3anannas Hcnamnes, cyGaspanbHele nape;; 73261,
7346, 7358 - [0xuaa Hcnannua, nogymewssie naBbl, ruanoxnactute;; 7346, 7358 - 10x-
i1as Vicnanans, NOAYWeyHble NaBL, MHANCKIAacTHTH; 4233/508 - 3anansas Vcnannus, cyGaspanbieie
namp; 73133 - Bocrounas Mcnauams,. cySaspanbibie naest BYNKAHO-T €PPHT eHHbIE OTIIOX EHUS |
4233/756 - 3anannas Hcnewnus, Bynxano-TeppHrenHble orTmoxenus; 4233/306 - 3anapuas He-
nanpust, cyGaspanenkle napwi; 73192 - IOwuas Mcnanpus, cybaspanbubie naebr; 732253 - libkpas

Baerca conepxanue Na, K, Ca,Cl u nanaer comepxanne Mg, SO4. Hmelommecs ceii-
acC [JaHHble NOKASLIBAIOT, HYTO 9TO AB/ICHHE CBA3AHO C B3AHMONEHCTBUEM IMOOOTPETHIX
MOpPckuX BOO u BMmemawounx 6asansToBex nopoa, 1ak, Hanpumep, YMeHblle—
Hue cofepxanus S0, cBasaHO ¢ ofpasopanuem auruaputa. Kommenrpauua Ca u
Mgz perynupyercs MOHHBIM OOME@HOM C MOHTMOPW/UIOHHTOM M XJIOpuUTaMu. BaxuHo
ofpaTHTL BHUMAHME HA TO, 4To xoTa Ca MoOunusyeTcd emle n AN 0Gpa3OBaEHS
aHruapuTa, NpPeHuTa, SNHAOTa, coAepXaHHe erd B MOPCKHX Tepmax B. 4-6 paa
Gonmewe, yem B Mopckoil Boge, 1 8 100 u 1000 paa Gonbuwie, Y4eM B NPECHO.
CootHowenne Na/Cl B MOPCKHX TepMaX HECKONBKO HUXe, YeM B Mope. 9710 06b—
SICHAEeTCH TeM, YTO NPH THAPOTEpPMANLHOM H3MeHeHWM mopom Na mMoBunusyercs
ang obpasopaHuss aApbuTa, UEOMUTOB, MOHTMOPHJ/UIOHMTA, HO, HECMOTPH® HAa 3TO, B
MOPCKHX TepMAX ero 3HayuTellbHo Gonbluie, YeM B NpecHwHX. B To Xe Bpemsa B
BLICOKOTEMIIEPATYPHEIX MOPCKHMX pacTBOpax, NMOCTyHalowux ¢ Gomabuux riay6uH, KO-
miyecTro K 1o oTHoweHHI K XoJogHOH MOpPCKOH Boge ypenuiuBaeTcs B 3-=4 pa-
3a, A 10 CPABHEHMIO C TPECHEIMH TepMaMu — Gonee wem B 50 paa.

OcHoBBIBASICE HA 3THX COOTHOLISHHSIX, MOXHO yTBEpXKAaTb, YTO yBelnieHue o6-
wWeH KOHIEHTPALHH PACTBOPEHHBIX BellleCTBE B MOPCKOI Boae B IpOLlecCe €e Harpe—
BAHUA M BCKMIAHHA MoXeT obecrneuuth He Gonee yem 30%-Hp# nmpupocT conei,
PacTBOpeHHLIX B XOJoOHO¥ MOpckoil Bome. 'opaano Gonbule BelwleCTBA NMOCTYNAET B
pacTBop B pe3yNbTaTe WHTEHCHBHEIX IPOLECCOB MeTACOMATO3a, NMPOTeKalWUX B
CHJIBHO HArpeThlX To/uAax 6a3alLTOBEIX BY/IKAHHTOB, NPOMBIBAEMEIX MOPCKOH BOAOM.
[ns n-opa PeiikbgHec aTa 30HA, TIO AaHHLIM OYDEHHS, HPOCIIEXUBAETCH HA Iy Ou—
HY OKOJIo 2 KM, TIpHYeM B HHXHei Teicg4e MeTpoB BCKpbhITO 10 MOWHEIX BOOOHOC-
HLIX rOPU30OHTOB. ECThH BCe OCHOBaHHMs NOJIATATH, YTO 30HA KOHBEKTHBHOIO BONOOG-
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uemenTa basankTorOpoe Menawnnu

HeonuT MoHlTMOpHLIOHUTE! lement
—( 2299 U1 7ai0n | qamsa | A9 2299 | gavs | Towmsa | 228
| 306 : 41 75 62
43,79 42,28 35,52 39,98 37,46 53,09 43,74 41,34
- 2,63 3,82 0.68 2,75 1,91 1,37 "
24,92 10,29 6,92 19,61 9,57 16,67 11,30 23,66
. 1,32 12,69 21,26 9,87 13,30 5,67 1254 2,99
0,39 0,99 0,35 2,77 2,15 1,94 1,38 0,14
0,01 0,08 0,38 0,11 0,21 0,05 0,28 0,06
11,29 3,28 3,55 1,90 5,31 2,86 6,01 10,19
0,09 8,38 7.74 4,36 7,28 2,28 6,55 2,97
3,98 0,57 2.6 0,07 0,43 5,36 1,29 4,76
0,29 1,55 18 0,15 0,29 5,29 1,02 0,34
12,20 5,20 4,90 7.62 7,45 2,48 6.04 10,68
1.83 11,06 10,28 12,36 13,22 1,86 7.74 2,85
0,08 & £ ke o - 0,14 0,86
- 0,07 0,06 - 0,02 0,08 0,09 -
< 0,58 0,90 0,06 0,11 0,73 0,69 0,01

100,19 99,59 99,51 99,54 99,55 99,57 100,68 100,15

Hcnannmsa, ruanoknactutsl; 4233/41 - Cepepuas Hcnanpus, cyGaspanbumie naebi; 4233/75 -
Cepepras Mcnannus, ruancknacturer; 7372 ~10xuas Honasous, Tuianur; 70165a=Cereprasa HUc-
NaHous, ruanoknactute; 4233/62 —Cepepras VMcnannus, BynKaHO-TeppUreHHbIe OTNOXenns. Be
auanuabl brinonHenw B natoparopuu leonormueckoro uacThryra AH CCCP.

MEHA OXBATHIBAGT TOMWM Ha raySuxy no 3 kM [Bdédvarsson, 1961), a moxer
6pITh, B Gonee .

CoBpemMeHHOE NOATATHBAHHE OKeaHWYeCKOH BOABLI B I'MAPOTEPMAJIBHEIE CHCTEMBI
USBECTHO Ans pana nprbpexurix paiiosos Menaupuu [Bunorpamos u ap., 1974;
Konouos, Ionax, 1977, Munepanoruyeckue HCCIeOOBAHUS NOKA3LIBAIOT, YTO T'HA-
poTepMalbHO-M3MEeHeHHbIe 6a3anbThl B 9THX pafioHax Hepelko cogepxaT KoO na-
MHOTO Gonblie, yem cBexXue, Tak, ANg palfioHA MOPCKUX TepM N-0Ba PelikbgHec B
BepxHe# 30He FHAPOTEpPMAIbHO-U3MEHEHHBIX MOPOA YCTAHOB/IeHO YpelHYeHue codep-—
wamua  KoO B 7 pas no cpaeeenmio co cpexumu nopopamu [Tomasson, Kristmann-
sdottir, 1972]. 3nauurenchoe oGoramenune KoO uamenenwrix 6asanbToBhIX
TONU U3BECTHO W B APYTruX NpubpexHbix paffonax Mcnanauu, rae Takke MOMXHO
NpeAnonaraTh y4acTHe MOPCKMX BOA B MApOTepMalbHhIX cucTeMax (cm. ta6m. 1).

B romuax passoro Bospacta (oT Muomenm a0 mnefictoliena) u reHesuca (napwi,
pasHoo6pas3HLle BYIKAHOKIACTEH, MOPCKHEe, NPEeCHOBOOHBIE M IEAHUKOBBIE OTIIOX&—
Hus) B Tpepenax MOHTMOPH/UIOHHT-UEONHTOBOH 3OHBI BLIASPKHBASTCH TAaKasd NOCHe—
[OBATENLHOCTL O6pa3OBaHUA BTOPHYHBIX MHHepanop: nanaronut (Tonbko Tam, rpe
ecTh §asanbTOBOE CHAEPOMENAHOBOE CTEKNO), MOHTMOPWIUIOHMT, WEOMHTE, OTA,
KaneuuT, MOHTMODHIVIOHHT OGBEIYHO Pa3BHT B BHAE KA€MOK, MHOTAA C OTHYET/IMEO BhIpa=—
XKeHHOH KonoMophHOl CTPYKTypolt BOKpyr oBIoMKoB PA3HOTO COCTABA M IIPOHCXOKe—
HWSI; OH TaKXe BHINO/HAET TPEIHHKY H NyCTOTH B nopoaax. lleonute npucyrereyor B
nycToTax /1aB, B lleMeHTe pasHoobpasHuix o6noMouHEIX nopon W obpasyioT mHOrAa
AOBO/IBHO MOIIHBIE K MPOTSXEHHBIE MXHIIBEI, CEKyllde OT/IOXKEeHHd PA3HOIro eHes3uca.
LleHTpanbHEIe YACTH MOP HEPeOKO OCTAIOTCH IYCTHIMH WM 3ano/HAKTCH OnanoM H Kalb—
auToM, JKUIKM KansnuTa ceKyT BCce paHee 0O0pa30BABIIMECH BTOPHYHBIE MHHEPAIIBL.
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Puc. 3. CoppemenHble U OpeBHHe OGMACTH TNOATOKA MOPCKHX BOA B TepMAlbHEIE
cuctemrl Hcnanauu

LleonnTe ¥ MOHTMOPWIUIOHHTH! C COOEpXaHHEM KoO0: I = >>0,3-0,4%, 2 -
< 0,3-0,4%; 3 - coBpeMeHHbIe OBNACTH MOOTOKA MOPCKHX BOf B TepMalbHbIE CHC—
TeMbl; 4 — ApeBHMe 06MacTH NOATOKA MOPCKHX BON B TepMalbHble CHCTEMB; 5 -
nedCToueHOBas M COBpeMeHHasi 06l1acTh AKTHBHOIO BYMKaHU3Ma

VIHTCHCHBHOCTE ayTUT'eHHOTO MUHEepanpo6pasoBanus, B TOM YHCIe H 06pasoBa—
HUA LUEO/IMTOB, NPAMO 3ABHCHT OT MNOPUCTOCTH U TMpoHHUaeMocTH nopon. HauBonee
KpyUHBIE CKOTJIeHUS UEONHTOB, MOHTMOPHIIIOHHTA, KanbUMTa BCTpeYajTcd B raso—
BBIX MyCTOTaX /1aB, B rpyGoo6noMoYHblXx Tydax, Gpekdusx, BYNKAHOTEHHO-OCANOYHBIX
nopogax u B xkunax. ToHkosepHUCTHIE, claGoONpoHHUAEMEBIE TOpPOAb COAepxAaT OYeHb
Hebonpllioe KOMWYECTBO AYTUTEHHBIX MUHEpPATOB.

Hasyuenue ocobeHHOCTE!l pacnpoCTpaHeHus UEs/IMTOB, MOHTMOPHIIOHHTA U Kanb—
UHTa H XapaxKTepa HX BSaHMOOTHOLEHHS C BMeWAWHMH TOPOAAMH Pa3HOTO TeHe-
3HCa W COCTaBa TOKA3ano, YTO OHH (QOPMHUPOBANIHCE B MpPOUECCe BHINAAEHWUS MUHE—
panbHBIX BEIWECTE M3 THAPOTEPMANBHBIX PACTBOPOB, HEPEOKO NMPH OYEHb HE3HAYM-
TENLHOM HU3MEHEeHHH BMemawuuX HX nopod. IlosToMy MoxHO AyMATB, 410 KOMIOHEH—
THl, HeoGXoAumMble And o6pa30BaHud KOMIIEKCa BTOPWYHBIX MUHEpPAnoB BepxHel
30HB! THAPOTEpPMAaNbHOTO MeTamMopduama, B TOM HHCIEe M UEONHTOB, B 3HAYHTENb-
HOM CTEeNeHHM 3aHMCTBOBANKCE H3 Oonee rnyboKHMX M CHIBbHEE NPOrpeThiX TOPH30H-
TOB, TAe NOPOALl OKa3EIBAIOTCS 3HAYHTENBLHO H3MEeHeHHBIMH. Tak, B 30HE CHIBHO-—
I'o nporpeBa U WHTEHCHBHOI UMpKyndauuu Bop n-oba Peilikpsuec oT 50 mo 80%
HCXOAHOT'O COCTaBa MOPOA 3aMelleHO TVIHHHCTBIMM MHHepanaMu, UeonuTaMH, NMpeHu
TOM, SNUAOTOM, KanpuuTom, kbapiem [Kristmannsdottir, 1976]. KonuuecTrenwo
npeobnafapT TIMHUCTHIE MHUHepankl, Cyad [0 AAHHBIM XUMHWYECKOr'o aHa/iusa, 060-
ramennsie Fe u Mg, o

ConocrabneHue paHHbIX XHMHYECKOTO aHand3a HeKOTOpPbIX UEeOonHTOB, OToOpaH-
HbIX M3 THAPOTEPMAaNnbHO-H3MEHeHHBIX Nopod B pasHelx paiioHax Hcnaupnuu, npupe—
newo B Tabm. 2. Cpabuenue copepxanns KoO B ueonurax W Bmemalomux uX mo-
poOax nokaselBaeT, UTO B LEO/IHTaX OHO HEepeaKo 3HAYUTE/LHO BBRILE, HeM MOXHO
OXHAATL TPH METACOMATHMECKOM saMeueHWH MMH GasanbTOBHIX MOpoa. B HexkoTopbix
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cnyyasx ypenwienue copepxaunus KoO B namenenublx Gasanbrax HACTONLKO LONNKO,
4TO STO OTYETIMBO YCTaHABMHMBAETCSH faXe NpH BanoBOM aHalNKae BCEX BTOPUHHBIX
Munepanoe. Tak, Hampumep, KOMIEKC BTOPWYHBIX MHHepamoB (MOHTMOpunmouwr,
UEO/INT, OMajl) B NOAYWEYHHIX GasanbTax M MOACTHNAIOWMX HX MOPCKHX OTIOMEHHSX
6yxthi Bpelinapuk na cepepe Henaupum comepxur K2O B 2 pasa Gonwwe No cpae—
HEHHI0O C TeM KONHYeCTBOM, KOTOpPOE YCTAHOBIEHO B camux GasanbTax, a Takke
UEeONHTaX H MOHTMOPHIJIOHHTAX U3 MOPCKOH Ke TOMUIM, PACIONOXEeHHOH B HECKONb—
KHX KuaoMmeTpax loro-sanagree (rabm. 2).

CunukxaTHbIl aHanus ueMeHTa TUIPOTepMalbHO—-H3MEHEHHEIX Ie[HHKOBEIX OT/IO—
MEHHI Camoli HIDKHeH 4acTH usBecTHoro paspesa CBunagenn ma iore Menampuu
(propiminpie MHMepambl BHIOMEAIOT MYCTOTHI M CEKYWHEe XKHIBI) MOKASAT, YTO SAECH
B COCTAaB KOMINEKCA BTOpHYHBIX MUHepanos (rNUHUCTHIE MHHEpAanbl, UeOnUuThHl U
onan) BxopuT Gomee 5% KoO. B ToM e paspese LEOmMTH U MOHTMOPHIIOHHTEI
M3 3aleTaiollEX EBbIIE O3EPHBIX OTIMKEHHd U npopeaalol.unx HX paek 0asajlbToB CO-—
pepxar B 10 pas menbwe KoO.

{lpn Gypenun Ha wensde kK ory or VMonampguu B ueMeHnTe ByIKAHOT@HHO—-OCaA0Y—
HEIX TIOPOA TAKXEe YCTaHOBNeHo obGoramenue K HEONATOB M OTMEYEHO MPUCYTCTBUE
¢ramuncura (5,8% K50), B xoropom conepxanne Ba gocturaer 1% [ Alexanders-
son, 1970], B ronmax pasmooGpasHbix GasankToBBIX Nopon n-oBa Peilkpsrec, ne-
pepaCoTaHHBIX MOPCKHMH TEPMAMH, TMOBCEMECTHO OTMEYeHBl KAfHeBhIe [OMeBble
wnarkl, 0CoGEHHO YacTo BCTpedapllyecd B BepxHEH 30He T'HAPOTEepPMAILHOrO H3Me-—
wenus | Tomasson, Kristmannsdottir, 1972), B uemenTe HexkoTopklx Mopoa, Tae
neonuTH oboramentl K, B mnubax m mo panHblM PeHTIEHOBCKOT'O aHaIuM3a YCTaHABIH—
BaeTCHA NMPUCYTCTBHE AonoMHTa. Baxuo oTMeTHTH CyWeCTBOBaHHE AN ULEOIHTOB U
MOHTMOPHANOHUTOB YeTKOH KOppenflud yBeluHeHdd HAH YMEHbUICHHA COdSpHanus
K5O mo cpaBuenuio C (oHOBBIM COflepkaHMEM BO BMeWAKmux Gasanbrax.

AHanuaupysa paclpeneneHie UEONHTOB M MOHTMOPW/IIIDHHTOR C PasMUYHEIM CO-
nepxasueM K20, nerko OBHAPYXHTbL, YTO MHHEpanbl, B KOTODHIX €r0 COAepKAaHue
SHAYUTENLHO TpeEBbllaeT QoHOBOE B Gasanbrax, BCTPEYAIOTCH TOMNBKO B NPHOpEKHOI
aone octpoma (puc. 3). OueBumHO, 2TO MOMHO PACCMATPHUBATE KaK yKasaHke Ha
NPOHUKHOBEHHEe MOPCKHX BOA B OpeBHHE THApPOTepMAanbHbieé CHCTeMbl, KOTUpble [0
CBoeMy XapakTepy OBIM CXOOHBE! C COBpeMeHHBIMU HA N-oBe PeiikbaHec.

Conocraenenne XMMHYECKOTO COCTaBa NMPECHBIX M MOPCKHX TepM U XONoaHoi
MopckO#i BoAkl C OAHHBIMH O MHUHEPAaNLHOM COCTABE PAasIu4HbIX 30H THAPOTEepPMAanbHO—
H3MeHeHHbIX 6asanbTOBBIX NOpPOA MO3BONAET CYUTATH, UTO BIUFHWE CONeBOoTo Co-
cTaB& MOPCKDi BCABl NpH OOCTAaTOYHO BBHICOKHX TeMIepaTypax B npouecce I'HOpOTep—
ManbHOTO HaMeHeHud 6a3albTOMAOB ONpefendeTcd WHTEHCHBHO NpOTEeKamWdM HATpH-
€BbM MEeTACOMAaTO30M M OAHOBpPEeMEHHBIM ppicBOGOKAOeHiem U3 mopon K. HauGonee
BEpOATHBIM NpeacTaBndeTcd, 4To oboramenue K HeonHToB, Tak e KaKk ¥ MOHTMO~
PUNIOHUTOB, & B pgde ciydaeB U BOSHUKHOBEHHe KajiueBOTO MOJIEBOrD wWnaTa mOpo-
HUCXOAHT B OCHOBHOM 3a cuer Boimenagubanng K us Gonbliux o6beMOB CHIBHO MOAO-
IpeThlX MOpPOAd M BHIHOCA €r'0 B G0Nee XONOoAHbIE 30HBI MEAPOTEpPMANbHBIX CHCTEM.
Kak yxe yxasmpanocw, K Hcxopmolt Mopckoil BOAbl TPH STOM HI'PAeT HE3HAYUTENb—
Hylo ponk. Huskoe -comepxanue K B ueonurax, oGpasoBaBWUXCH NMPH T'HAPOTepMallb—
HOM Tpeo6pasoBanuu GasanbTOB 3a NpeAejaMu yKasaRuelX palioHOB Ha Gonklel
yacTu Teppuropuu HMcpnamnouu, B TOM HHCIe W B COBPEeMeHHO# Bynkauwieckoi soue,
He [OaeT oCHOBaHuili CBAakBATH obOTameHHe BTOPHWYHBIX MHHEDPA/IOB 3THUM 2MeMEeHTOM
C NOCTYNNEHHEM €ro M3 TNYGUHHBIX 30H C MarMaTHYeCKUMHU GnoupamMu,

Takum o6pasoM, mauGonee BepodaTHO, uTo oBoraumenne K Bropudueix Munepanon
B Mcnawanu NpoMCXOOQHT B peaynbTaTe NepepaGoTKH HHU3KOWENOYHBIX GasanbToB
CH/IBHO HAT'PETHIMH MOPCKHMH BOAGMHU M HSBIEYEHHd ero U3 TNopod B TUpouecce
HATPHEBOTO METacoMaTo3a M MOCNeAylouwed akkKyMy/nsdunu B UEONHTAX U CMEKTHTAX
Ha HH3KOTEeMIEepaTyYPHBIX YPOBHAX THAPOTEPMATNLHOIC npouecca I'naeuyio pons npu
3TOM HUTpalT BhICOKAd TeMllepaTypa MOPCKHUX BoA, Xopowasd NPOHHUIAEMOCTE NMOPOA
u GonblWHe O0GbeMbl TPOMBIBAEMBIX TONMu GasanbTOUAOE.
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0.C. IOMOBA, AL JMHUTPHK, A.1. COKOJIOBA

O KJIMHOIITUJIOJIUT-ITAJIBITOPCKUTOBOW ACCOLMAILIMHA
B OKEAHCKHMX OCAJKAX

B soueH-MenoBrX ornoxennax Tuxoro okeana u A¢pm{aacx'oﬁ okpauubl ATnap—
TUIECKOT0 B PH[€ paiioHOB IWHPOKO pa3BUT XapakTepHblil NapareHesa KiIHHOMTHIONH—
TA W NAnBITOPCKHTA, NPUYPOYeHHBIA K PASHBIM THIAM Tefardd4ecCKHX OCAfKoB — TH-—
Ham, TIHHHCTO-KPEMHUCTBIM U KapGOHATHO-THMHUCTEIM NopofAaM. MEl NpHBOAMM
ONHCaHHEe NAHHOTO NApareHesa B pasHbIX NUTONOrHYECKHX THIAX MOPOA MO CKBAMKH-—
HaM, npo6ypeHuelM cynuoM “Tnomap Yennemmxep”, - 163 (peiic 16), 164 (peiic
17), 196 {pefic 20) B Tuxom okeane u ckp. 367 B ArnaurwieckoM (rabnuua).
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Mecra orfopa npob6

. | T'ny6una ot
Ne o6p. J]::;:,' f;;f;n“d' ypoeus Mo-| Boapacr | [lopopa Paiion
pd, M
1] 16-163-21-3 219,5 Kamnan Hanomnank- Tuxuii oxeas,
' : TOH - ¢opa- ABuccanbHad pap—
MuHHGEpPO— . HHHA MEeXAY pas-—
BbIH Mer JIOMHBLIMH 30HAMU
Knapuon u Knun-
epPTOH
3a 17-164-10-3 - 'nuaucro~  Tuxuiit oxkeaun. 3a-
LUeO/IHTOBAS  [ajHee paanoMa
Knapuon
29 20-196-2-2 106 s To xe Tuxuit okeasn.
AGuccanbunas pab-
HUHA BOCTOYHEEe
Hpnay-bouunckoro
pasioma
g 41-367-9-1 332 Souen 2 Arnanrudeckui
14 41-367-14-3 382 Huwxunii  Kpemuncro- oxean. AGHccanb—
20LEH UeonuTOBasg HAS paBHHHA Y

TIOAHOXKHUA KOHTH—
HEHTAILHOTO
cknona Adpuku.
Bacceiitn ocrTpo-
BOB 3eneHoro
Mtica

5 L
BriGop ckpaxus of6ycnoBnes, ¢ OAHON CTOpPOHBI, HauGOnBWEH MpeACTaBUTENBHOCTLIO

dakTHIECKOT'O MaTepuana, C OApYyro#l - oTpaxeHHeM B paspeaax H ofpasuax Hau-—
6onee BHIPAGUTENBHEIX YEPT KIHHOUTH/IONHT-HANBITOPCKUTOBol accounaunn. Ofpas—
ubl M3 KepHOB ckbaxui peficor 16, 17 u 20 nonydesm ua Hauwmosaneroro mayd—
woro ¢oupa CIIA, ua kepHa ckp. 367 npemocTabneHbl A8 U3yYeHUS Yy4aCTHHKOM
pefica 41 “Tnomap Henneunxkepa” B.B.Epemeerbim.

Paunesouenobasi KpeMHUCTO—UEONHTORBASA TNHHA U3 kepwa ckB. 367 (cM. rtabnu-
uy, o6p. 14) npeacraenseT coGoil CepoBATO-3ENEHYI0 TTNHHY C PeAKHMEH OefbiMH
o6oMKaMHi HaMeHeHHoro Tyda pasmepom ao 0,5x0,5 cm. Tlon mukpockomom
CTPYKTYpa Nopomabkl anespo-llenuToBas, ydacTkamu oprasorenuas. Tekcrypa cmato-
C/IOUCTas 3a CYeT YepefoBaHUS CIOHKOB, OCOT'AWEHHBIX COOTBETCTBEHHO UEO/IUTOM
WM TIUHICTEIME MUpepanamMu. DHorendble KOMIOHEHTH NpencTaBleHbl pafHo/ifa—
pUSME, HHOT[AA C PACKPHCTA/IHS80BAHHBIMH MAHUHPAMU, W ANHHHEIME NEHTOBUAHBIMU
BOADPOC/IAME H3 AMATOMOBBIX. B mycrorax oT pacTBOpeHHbIX TaHuupeil uabnioma-
1orcsa kpymusie (mo 0,2 MM) kpUCTannbl UEONHTOB HIH KONNOMOPdHBIE BhIOEIEHHS
MOHTMOpPH/IIOHUTOBOT0 MHHEpana. Teppurennble KOMIOHEHTE! NpeACTABIeHbl HeaHa-
YUTeNnbHEIM KONHYeCTBOM KBapua W nofebblx WnaToB, B uMMepcuouubix npenapa-—
Tax us ¢paxkuuy >10 MKM OCHOBHBIM KOMIOHEHTOM HBIAETCH KIHHOUTHIONUT Tab-
AMTHATOTO TabuTyca, YacTO C XOpOlo BbIPAXEHHEIMH TpaHsiMU NpHaMBl U Gulupa-
munel. TabnurTgaTsie KpUCTANNE! KMUHOUTHAGIHTA YacTo KOppoaupopalel; Gonee
KOPOTKHE TpauH, nepnenaukynspubie x 010, umewr criuendarsiii unu 383ydpeuustii
o6nux. HabBnmiopaloTcs CpoCTKM KIMHOOTH/IONHMTA M KPHCTOGANIUTOBBIX WAPOBHAHBIX
arperaToB; npeo6lafalT YUCTHIE, XDPOWO OKPUCTANNUaoBaHHbie uunmeunel. do 15%
OT (pakKuM#l COCTABISIOT XEITO-KOpHYHEeBbie BYIKSHWISCKHe CTexna c n= 1,86=
1,60. Kucneie crexna 6Gonee pepku. Ma pynoHbIX THPHT M MATHETHT COCTABNMIOT
2-3%.
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Puc., 1. [lnppakTorpaMmsl OpHEHTHPOBAHHLIX NpenapaTof ¢pakuumi <10 mxMm us
nopon cke. 367

@ - KpPEeMHHCTO-KMUHONTHIONMHTOBOH (06p., 14); 6 - KNMHONTHAOMUT~TANABINOp-
ckutonoit {o6p. 9).

®paknuu: I - po3aywHO-Cyxasd, 2 - HACHIUEHHas IIIANepHHOM, J - NpPOKalleH—
nag npu 550°C, 4 - o6paborannag 10%-noit HCI

MuppakToMeTpUdecKkdM ananuasoM Bo Ppakuny <10 MEM WoeHTHQUUIMPYETCH K-
HOTTH/IONHUT O YeTKHM XapakKTepublM pednekcam 3,95; 7,9 u 8,9 ﬂ, npHYeM nep-
Boie ABa pegiekca Haubonee MHTEHCHBHBI H THIMYHEI And knuHonTHmonuta [Mumpton,
1960; Hawkins, 1967; Cenpepos, Xutapos, 1970]. HurencuBHoCTb Bcex ped-
nexcoB KHHONTHIONHTa NPH TepMpoGpafoTke 3HAYHTENLHO NAAAeT (puc. 1v9.
MOUTMOPHINOHAT C d(001 = 12 A B Bospywuo-cyxom ofpasue u 17,9 A npu ne-
chimenHd TnuuepuuoM. Pegnekc 4,04 A, cBssawublii ¢ KpUCTOGAnTHTOM, NPOSBIs—
eTcs TONBKO B HACHMEHHOM cocrosuuu. OBpaborka dpakuun 10%-uoit HClc na-
rpeBanieM Ha BoAgHOH Gawe B Tededne 1 4 MpUBOAMT K PASPYWEHHI0 CTPYKTYPHI
MOHTMOPHW/IIOHHTA, UTO NO3BO/IAET OTHECTH ero K okeaHmieckomy Fe-morTMOpHn-—
nouuty [ KoccobBckas u gp., 1975]. KnunonTunonuT npu CONsTHOKHCION oBpa6oTke
YCTOHYHB.

B cycnensun fpakuuu <10 MKM TOA SNEKTPOHHBIM MIKPOCKOTIOM TNpeoSnanaior
pacIylWeHHble TOHKOMTOMBYATHIE arperarsl MonTMOpHmIoudTa. [lofd CkaHMpyoWHM
SMIEKTPOHHEIM MHEKPOCKONOM BHAOHB! CKOIIEHHS MeNKHX KpUCTa//IoB KnHHONTHIONHTA
C KpHCTOBaMUTOBEIME IIJIACTHHYATO~C GepOUOaLHEIME arperaTaMi — nenuchepaMy,
Huorpma aTH Aarperarsl kak 6bl BpaCTaiOT B TPaH¥ KPHCTAMIOB  KIHHONTH-
NONUTA WKW PASPYLAOT UX, ONHAKO OHU, CKOpee BCEro, aXBauewbl KiIUHONTUNOMNU—
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ToM B Opouecce pocra {puc. 2, / fl. PackpucTrannusoBansble TaHUHPH paguonsdpHii
H aHaroMell WHKPYCTHpObaubl HHOTAA Apy3aMd KPHCTAIOB KNHHONTHIONHTA C CO-
BEpPIIeHHBIME T'paHsaMHu (puc. 2, 2). Tnunucrbie arperartb! O4YeHb PEedKW H NpeacTab—
na10T coboit penuKTOBbie HewyidaTkle OGIOMKH 3aMEUIeHHbIX CMEKTHTOM CTEeKoul
uiy KonnoMopgubie oGocobnenus. Cospaercd BHedaTieHHe, YTO MeKOKpHCTannu4ec—
KHIf UeONHT-KpHCTOGAIUTOBKH arperar QopMHPYETCS MO TOHKOBHTPHYECKOMY Ma-
:napuany. 60!1&9 KpynHble HYacTWibl KOTOPOI'0 3aMemallliChb CMEeKTHTaMH H NalaroHH-—
ToM. [lpyabl KpPYUHBIX MAHOMOP(HBIX HHAMBHAOB KNUHONTHIONHTA KPHCTAaNNU30BanUCh
B Kamepax OpT‘ﬂHPI:aMDB 8a cHer TepechlUlleHHBIX KpeMHe3eMOM We/IOYHbIX PaCTBOPO_B,
B KOTOpeIX MeHbliee cofepxanie katwonoB K, Na® u peaxuuonnocnocoGuoro A%
YeM B MHTEPCTHIHAX Mexay oGnoMkamMu CTEKD/, NPHBOAKNO K Conee saMemIeHHOMY
pOCTy kpynublx Kpucramioe [ Ceupepos, Xurapok, 1970].

SouenoBas ueonuT-NanbIropckuToBag mopoaa (cM. Tabnuuy, o6p. 9) Makpocko-
NMU4eCKH MOYTH He onudaeTcs OT KPEEMHPICTOHHQOHH'I‘OBDﬁ, pazee TONBKO Gonee Boc-—
KOBHAMbIM OeCKOM Ha MNOCKOCTAX cpeaa. [lod MEKpPOCKONOM CTPYKTYpa €e HrOfib-
yaTo-nenuToMopduas, TekcTypa cnabocrioMcTas, C 2neMeHTAMH GnokoBoil, mabmiopa-
eMo#l TONNBKO C axanusaTopom. bBea ananusaTopa BUAHE! YeTKHE TAGMUYKH KIHHO-
NTWIOMMTOR ¥ KONnoMopdhHele 060COCNEHHS KEeNToBaTO-3e/IeHOT0 CMEKTHTa . n >
>1,54. OcnoBuasi riagpHCTasd Macca HaTepdepHpyeT B CepbiX ToOHAX H [0 ouTHIEC-
KUM loKasaTensdM HASHTHYHA nNanbFOPCKHMTY. B yuHacTkax penuMkTOBBIX MOp OT nau-
uupel guaToMeil kpucTannbl KIWHONUTHIONUTA, Tak Xe Kak u B ofp. 9, Gonee Kpyn-
HblE, TONBKD CAMH MAHUMPH MNOMHOCTHLIO PACTBOPEHEl. DB UMMeEepCHOHHBIX NpemapaTax
AOMHHUPYIOT YANUHEHHbIE NMPH3MOYKH ©e3 TONOBOK (r‘paueﬁ GunupamMuabl) u Gonee
WHEpOKue Tabnu4YKM C U3bEeOeHHBI MH r‘paHBMH, HacTo B HeOTASeAHMOM CpﬂCTaHHH C
TAMHMCTBEIME arperaTtaMu. [IpHcyTCTBYIOT XenTOBATO-KOpPHYHEBEIS, B Da3HOi# CTEIEeHH
saMemennble NankropCKAT-MOHTMOPHIIOHHTOBEIM arperaToM CTeKNa W 0YeHb PEOKOo —
OCKONIbYaThle W HEHSMEHEeHHble KHCIble CTeKNna, 4 TakKKe KOPpOAUPOBaHHBIE Ieli-
CTOYKH [/IArHOKNA30B, GNUSKHX K augesuuy. JHa4uTeNnbHo Gonbwe, Yem B o6p. 9,
nabniopaerca menkux (e Gomee 20 MkM) KyGOKTAsOpoB NHpUTA M MATHETHTA,
claralmux BClo ToKenyo ¢pakuuio nopoms (5,7 pec.%). )

PeuTrenoBckuilt apanus nokasan OOBOTNIBHO BBICOKDE cOoOepxanHe Tanbil'opCKHTa
(cm. pme. 1,2). OcnoBuere ero pedmexkcet  cdx - 10,5 u 6,4 He H3MeHdoTCH
NpH WaChIeHUH TNHUEPHHOM, a NpH TepMoobpaborTke CxumawnTrcs ao 9,8 k. IMpu-
CYTCTBYeT CMEKTHT, aHANOTH4HBIH OTMEYeHHOMY B 06p. 9. KnuHOnTH/IOMAT O4YeHb
cBoeoOpasen No nubpakTOMeTpuYeckuM OanHb:M. HaGniopaerca kak Gbl HHBepCHS
MHTEHCHBHOCTeH ero ocHoBHBEIX pednexcoe 7,9 u 8,9 R, coxpausiomuxcs u npn
HACHIIeHHY W 1pH npokanupanup. OpgHako 3aMeTHO, YTO TepMDOCTOHKOCTH KAWHONTH-
[IONHTA, ACCOUMHPYIOWEro C NanbilOPCKHTOM, Gofee Boicokad. Ilpu oGpaboTke
10%-uo#t HC] pagpywaercs CMeKTHT U pesyc YMEHBWAIOTCH MHTEHCHBHOCTH ped-
NEeKCoB KNHHOUTHIONUTA B 00p. 9, wro, BEepofiTHO, CBA3AHO C €ro MeHblled yCTOH—-
YHBOCTBIO B COJISIHOKHCIION Cpefe. ITH HaGniofaeMble pasnu4ud, cKopee Bcero,
O6bACHSIOTCS NO3AHeHiicii NepeKpHCTaANNU3aUHEe! KIUHONTHNONUTE B Gonee BRICOKO-
KpPEMEHCTBle H TepMOYCTOWYHBBIE PASHOCTH C H3MEHEHHeM MOpGOonOTHH KpHCTANIoB,
4YT0 OCOGEHHO OTHETIMBO 3aMeTHO [OA CKAHMPYIOuWHM 2/IeKTPOHHBIM MUKPOCKO-
mom (C3M) (puc. 3, I, 2).

[NoBepXHOCTE TMOPOALI CNOKEHA YewyiuaThiM BONOKHUCTHIM NANBINOPCKUTOBEIM arpe-
raToM, B KOTOPHI# MOTPYXKEHEl CTyNeHdaTele TaAGMPYKH ¥ NPH3MBI KPUCTAaNIOB K-
HONTH/IONKETA, NHPAMHUOANLHbIE TOMOBKM H I'PaHH KOTOPhIX 4Yacrto paspywensl. Oruer—
NHBO BHAHO peakudoHHOe B3auMofeHCTBHe KPUCTAaNNoB KAWHOUTHIONKTA ¥ BONOKOH
nanbIirOpPCcKUTa C MeTacoMaTHHeCKEM pocTOM nocnelnux. Hapﬂny C 3THMHE paapy—
WEeHHBIME KPUCTa/laMi TPHCYTCTEYIOT XapakTepHble CKeneTHble (QOpMBI UEDNUTOER,

a TaKKe XOpoWO OKPHCTAINUSOBAHHBIE HEH3MEHeHHble Tabnuyku ¢ dopmamu 100 u
006, B cycnensun ¢pakuuu <10 MM HaGnofawTCd ANMHEbIE H30NHPOBAHHEIE KpH-
CcTannel NaETOPCKUTA, CBOWCTBEHHLIE XEMOTEHHOMY T'eHeTHYeCKOMY THIY, peAkde

CHONOBUAHBIE arperaThl MeTacoMaTuyeckoro naisropckura [Koccoeckasunp., 1975;

Puc. 2, 3, 4, 6 nmoMeumedsl B KOHLUE KHHTH.
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Puc, 5. [luppakrorpamMmsel
dpakuuit <10 MM ocamkos
Tuxoro okeaHa; KIHHONTHIIO—
NMWT-TIANLITOPCKHTOBAS TI/WHA
(06p, 29): a - cpeTnwii Ma—
Tepuali, 0 = TeMHpI MaTe-—
pHAai,

bpakuuu: [ — BO3AYUIHO-
cyxas, 2 = HACHIUEHHAA T'H—
[ePUHOM, 3 — MNpOKAaleHHAs
npu 550°C

448

Jlomopa, 19791, a rak-
xe Goflee TOHKHE M Mel—
KM€ Hr'OJIOYKM, MpHHAOde—
Kalume, BO3MOXHO, Feo
MOHTMOpUonuty (puc. 4,2
'MunucTO-1E0muTOBRIE
MeJIOBBIE OTOKeHus THXoro
OKeaHa, BCKpBITHIE CKB. 164,
165, 166 n np., npencrae-

ng10T cobolif HCK/IIOYHTEeNbHO
TOHKOONUCTIEPCHBIE Cllabonu—

TuGUIEPOBAHHEIE TEMHO=KO=
PUYMHEeBBIC OOHOPOOHBIE JIH=

60 NMATHHCTO~N0JIOCYATEIE
nopons. B o06p. 29 n 3a (cM. Tabnumy) sTa ceoeo6pasHAf TEKCTYpa OT-
germuea (puc. 4, /) w HamOMUHAET TEKCTYps!, Bo3HUKAwHe NpH Oudhy3HOHABIX
mpoleccax B TOHKOONCIEPCHBIX H KOMIOHOHBIX cpedax, Hanmpumep komela Jluzeranra.

Ilon MHKpPOCKOMOM TeMHbIE H CBeT/ble C/I0HKH U 060CO6/IEeHH:A, HECMOTPA HA
AOBONIEHO pPasiHYHYylo OKPackKy, o CTPyKType ornudalorcs cnato. Bonee HHTeHCHBHBIH
HKENTO-KOPUIHEEBH ¥ UBeT TEeMHBIX YHacTKOB oCyCnoRied NPHCYTCTBUEM DEHTreHO-
amopduelx rEApookucnoe Fe u Mn.

KnuHONTHIONMTEI NpencTaplieHs] MelKHMH NpO3pAYHBIME TaGMUTYaTEIME PasHO—
OpPWEHTHPOBAHHEIMKM KpHCTa/laMH. B MMMepcuOHHEBIX Tpenaparax BHOHO, YTO Tab-
MHYKY KAMHONTHIOMHTA HAXOOATCH HACTO B HepA3OeNHMEHIX CPOCTKAX C arperaraMu
HanbTOPCKATA M KOpPOOMpPOBAaHEBl, Kak aTO Hatmwonanock B o6p. 9 (Bocrounas Ar-—
nantuga). Bo ¢pakumm >10 MM, cocrapasiiomeft 12%. or obp. 29, orMevapTcs
KeJThle M CBeT/NO-KOpPHYHEeBHe BYIKaHWYecKde CTek/la ¢ M[oKasareleM Ipe-
nmomnenus B MHTeppane 1,548~1,601, cooreercreyiomeM JAeHuUITO-Tpaxid—
TOBOMYy U 6asanbTOBOMY CcOCTaBy Te¢pprl. [IpHCcyTCTBYIOT BYJIKaHOTreHHEIE,
XOpoWoO OKPHCTA/UIM30BAHHEIE MM Cllerka Ol/IaplieHHble pOMOHYecKHe — ITH=-
POKCEHBl ¥ YeTkue neliCTOYKM Tnaruoxnasob. b npenapaTax #us CONee TeMHBIX yua~
CTKOB TNOpoAk! cOCTap cnabo H3MeHEeHHbIX MiaruoknasoB pasMepoM 10-15 mkm mio
samMepaM YTVIOB CUMMETPHYHOTO TOTAacauus anbGUTOBBIX ABoHuEkoB (010:Ng),
paBubix 12-14°, u nokasarenio npenomnenns (Ng’ - 1,575%0,002) 6nusok k 6Gu-
TopuuTy. B Gomee ceeTnmix yuacTkax npeoGnapaior Menkue (no 5-10 mkMm) nei-
CTOYKH [NIArHOK/I1430B, HGMEHEHHHIX 10 TepHpepHH.

HudpakTomMeTpHiecKuM aHanusoM Bo $pakmun <10 MKM CBeTibix yqac'rxoa
o6p. 29 (puc. 5,a) o6mapyxeno npeo6napaune nansiropckura cd = 10,48 u
6,32 K. Knuyonrunonur HAEHTHPUUEPYETCH 10 OOBONBHO CngbbiM pednexcam -
7,89 u 8 9 E Pegnekcst 4,25 u 3,24 & ceasapmt ¢ foneBnME whmaTAMY W
KBapueM.

CmexTHTORBAS ¢asa nouTy Orcyrcreyer. Bo dpakumu <10 MEM U3 TeMm
HOT'O Yy4acTKa pabniopaercs crynexdaTslii pednekc B obmactu 10,28-11,6
Tlo BCcel BHOMMOCTH, THAPOCIIOAHCTBIE MAKETH B MOHTMOPHIIOHUT-THAPOCTIOAHCTOM
CMellaHHOCNOHHOM MHHEpane MackHpyioT pednexc dgyg =10,4 X nanbIToOpPCKHTa.
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[lpu wackiewuu obpasua STOT MUHEDAN [POABNFETCH PABMBITBHIM WHPOKHUM pedrek—
coMm. (14,6-18 R). [lo cpaBueHi o co CBETNABIME YyYaCTKAMH B TEMHBIX 3HAYUTENb-
HO GONBIUE KIHHONTHAOMHTA; BO BCAKOM cnydae pedyiekchl ero Gonee HHTeHCHBHBI
(cm. puc. 5,0). B uekoropbix o6pasuax HaGMONAeTCSH WHBEPCHS MHTEHCHBHOCTElH
pe¢neKcoB KIHHONTWIONMHTA, YTO OTMedanoCh AnfA soueHoBblx rnuu BocTound# Ar-
nantuke (06p. 9 1 '! pgHeKo 2TO 9BneHHe He moeceMecTHo. [Lx. MarTu c co-
apropami | Matti ¢t ..., 1973] NPHEOAAT TOPOLKOT PAMMY KITHHONTH/IONHTA H3
cke. 196, B xoTopol uurTencuBuocTH d - 9,0 u 7,9 A OOHHAKOBEL. 3TO MOXET
ObITE CBH38HO C H3MEHEHHEeM MOP‘bDnOl"ld.‘nl KpHCTAannoe KITHHOTITHIOIHTAa npH H3Me-—
HEHHH €ro KATHOHHOTO CoCTaBa, TPOHCXoadmwero Gea HapylleHUs CTPYKTYpHl, H C
pasnuyHO#t OpHeHTaUMel YacTHU B Tpouecce MPUTOTOFIEHHS OPHEHTHPOBAHHBIX Mpe—
napatoB. [lnppakTomerpuyeckasi kapTupa ofp. 3a B UEAOM A&HANDIHYHA TAKOBOH Ans
o6p. 29. .

Ilop snexTpoHHBIM MHUKPOCKOlIOM Cycnenaus gpakumd <10 MkM o06p. 29, 3a un
papa OpPYTHX H3 TOH XKEe TO/WH CoXeHa BOH/IOKONOAOOHEIM arperaToM C ANUHHLIMU
KpUCTaniaMi, CBOHCTBEHHBIMU XEMOTeHHO-THAPOTEPMANIBHOMY H XeMOTeHHD-3BalopH—
TOBOMY T'eHeTWdecKHM Tunam nanbiropckura (cm. puc. 4, 3, 4). llon cranupyoumm
SMEKTPOHHLIM MUKPOCKONOM OTYET/IHBO BUAHO, YTO BONOKHHCTEIE KPUCTANB! MaNBI-
FOPCKHTA KOppOOMPYIOT CTYNEHYaTO-TabMUTYaThIe KPUCTAILI KnuHonTunonura (puc.
6, /) unu gopMEpYloT GaxpomyaTble ATPEraThl M CKONEHHS MIHHHBIX HHTEBHOHLIX
KPHCTANN0B B HHTEepCTHUHOHHOM npocTpauctse (puc. 6, 2). Tlocnemmmit mMopdonoru-
4eCKHI THII, N0 BCeil BEpOATHOCTH, COOTBETCTBYET Na/bINOPCKHTY, KpHCTaIHIYIowWe-—
MyC$ HENOCpefACTBEHHO W3 NOPOBLIX PAacTBOPOB, B TD BpeMs KakK NepBble ABa Tuua
oGycnoBeHsl MeTacoMaTHYeCKHM 3aMemeHueM MeTacTaGullbHBIX UeONuTOB U CMeK-—
THTOB.

Cépasen 55 us kepua ckb., 163 (cm. Tabnuiy) nOBOMBHO THIMYEH QNS HAHO-
MaHKTOHOBBIX H/IOB MEJioBOI'0 BO3pacrta Tuxoro okeana. I'Iopona CllOeHa MAIKHM,
TOHKOSBEPHUCTHIM, KapGOHATHO-T'NUHHCTBEIM MaTepuanoM. I'MHHHCTBIH KOMIIOHEHT CO-
craensier ot 15 gpo 50% or Banoroit npoGhl. B wepacTBOpEMOM ocTaTke nocie
o6paboTku S5%-HOH YKCYCHOH KHCMOTOH C HArpeBaHUeM A0 80°C Ha BOASHOMH 6ane
yCcTaHaBHBAETCs MANbITOPCKHT, pednekc xoroporo dyjg = 10,4 A mackupyeTcs
paaMBITEIM pednekcom d = 10-14 THAPOCTIOAUCTO-MOHTMOPH/TIOHUTOBOH (ash!,
HO XOpOWOD OTAENfeTCH OT Hero NPH HACHIUeHWH TpenapaTa TnHuepusoM. Lleonuto-
Bag ¢asa npepcTabBleHa KIHHONTH/IONUTOM C OOBMHBIMU_ ANS HEero Gonee HHTEeHCHB—
ubivu pepnexcamu 8,9 u meree unrencubmbiMu 7,86 A, Bo dpaxumn npucyrcrey-
10T KBApU ¥ MHKPOKNHH.

B ummepcuonubix npenaparax uabmiopaioTcs B OCHOBHOM PE/IHKTHI CTEKON OT
Mpo3payHbIX OCKoneHaTeix ¢ n> 1,525 pgo TpemuHOBATHIX M [IOYTH HauUeno aame—
WEeHHbIX BOMOKHHCTBIM arpera'rom naneiropCcKHTa C BK/NIOYEeHHAMHE TOHKHX TPH3MOYeK
MATMATOTEHHOT'O ANaTHTa H TaGnu¥ek LeonHTOB. Manenbku#i yron yracamus (4-
5°) u wuskuit nokasaTenb NpPENOMIERUs MNO3BONKNH OTHECTH HX K KIHHONUTHIONHTY.
[lpucyTcThyloT Takxe Gonee KpPYHHLIE, XOpOWO OKPUCTAIE30BAHHBIE W YHCTBIEe Ta6-
MMHKH KJARHONTH/IONKTA, W30/HPOBaHHBIE HIH HHKPYCTHPYOWHE TONOCTH NAHUMpe:H
auaToMei.

Takum o6pasoM, B INIMHHCTO-UEONHTOBBIX OCAAKAX KNUHONTHIONUT U NaNLITOpC—
KHT NpeAcTaBnsmioT CO60H napareHes MHUHEepaloB, HaAXOASWMXCs B MeracTabunbuoM
HEYCTOMYHBOM COOTHOWEHHH. B Kap6OHATHLIX e OCafKaX OHM MOTYT GBITH CHHTe-
HETHYHBIME, ABAFIOWHEMHCS NPOAYKTAMH NOCNEAOBATENBLHOTO 3aMellenus BHTPOKnac=—
TOB OCHOBHOTO cocTapa. OgHako M B ToM H B [OPYTOoM cCliydae NpouUecCh Nankrop-—
ckuToOOpasoBaHud WK C OONONHUTENBHEIM TOCTAHAT'@HETHYECKHM MOCTYNNeHHEM
M32+-. Kak napecTHO, NoBelLeHHe KomuenTpauu Mg=' B nopoBoM pacTBope ueonu-
TOBHIX NOpoa CHoCOGCTBYeT HAPYWEHHIO PABHOBECHS CHCTEMBl UEONHT-PacTBOP U
COBHraeT MHHEpanoobpasoBanHe B CTOpPOHY (OpMHpOBAaHHS TYIHH, B QAHHOM Cilydae
ManbIrOPCKHTa, HCHONB3YOWero LeonHTh U GHOreHHBIE KPEeMHHCTHEe (parMeHThl Kak
HCTOYHHUK Si02. N

[picyTcTere peaxunounocnocobuoro Al t , BHICBOGOXARIOWErocs MpH PasnoKe—
HHM UEONNTOB, MOGHIH3yeTCs B CTPYKTYpPY NANBIrOpPCKHTa, GOpMUpPOBAHHI KOTOPO-
ro cnocofcTByeT uenoYHad Cpefa Kak B UeO/HTOBbIX, TAK H B KapOGOHATHBIX Ocaf-
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kax. P.Kyriop [Couture, 1977] upuBopuT nanmble XUMEMECKOTO AHAMHSA [MaXBIOp-
CKMT-K/IWHONTH/IONUTOBLIX TTIHH B TeX Xe WHTeppanax kepuc ckB. 164 u 196,
Copepxauue MgQO B panobonn upoGe we tpesbiumaeT 3,68% upd MOBONBHO BBICOKOM
conepxaHui CyMMapHoro xenesa (mo 10%), cBasamHoro, iT0 BCelf BUAHMOCTH, K&K
¢ Fe-MOHTMOPWINOKWTOM, Tak ¥ CO cBoGopmeiMu Tunpooxucnamu Fe u Mn. Tlpu
BCEX KOeGaHMAX COCTABa B pasnHuYHBIX ydacTkax THXOTO OKeaHa 3aMeTHO [OBEI-
wenHoe conepxenue Fe, Mnu Mg B nanbiropCKMTCOMEpXAUMEX OCAnKax MENoBOTD
Gacceiiia. [locTanareHeTH4YeCcKOe IOCTYIUIeHHe pPaCTBOPOB, OGOrameHHbIX TEeMH
XXe KOMIIOHEeHTamM#l, B QOHEHOEHE H Menopble NanbNrOPCKHT~IEe0INTOBBIE OCalKku
usBectio u B HMunu#ckom oxeane [ Venkataratham, 1974; CxropsskoBa © ap.,
1978].

[locTynmnenue STHX PACTBOPOE KONHYECTBEHHO BHIPAXEHO HE Bea3de OOMHSKOEO,
4YTO CBASAHO C TEKTOHHYECKHMH H TeoMOopdonoTHdecKHMH (PakTOpamMH, a Takke C
BelleCTBeHHbIM COCTEBOM IOpPOA, NMOPHCTOCTRIO H CTenenbio nurupukauuu. [Tpoasne—
HHWE HA/OXEeHHOH NanbIrOpCKHTOBOH MHUHEpanHaauyd B ONHCAHHBIX Brpllle paioHax
CBSI3aHO C IMOCTYI/IeHHeM MHHEepanu30BaHHBIX pPacTBOpPOB B CrnabonuTHQHUHPOBAHHLIE,
BBICOKONOPHCTEIE M TOHKOAHMCIEPCHBIE OCA[KH B yYaCTKaX TEKTOHWYECKH aKTHBHOTO
gua. Crioco6 mMoCTymneHWs TakHX PACTBOPOB MOXET 6BIThL pasnudubiM. Tak, B Th-—
XOM OKeaHe MNOATOK ®THX PAcTBOPOB OCYWECTBNA/ICH HA SHAYHTENLHON MAoWanH
CKOpee BCero, B 20UeHe | MOT' NPHBOAHTL K BOSHUKHOBEHHIO T HnepnubdysuoHHO-
ro spdeKkTa W CeleKTHBHOMY paclpefe/eHHI0 KATHOHOB B TOHKOAHCHEPCHLIX HE/IH—
THPUUHPOBAHHBIX LUEONHTOBBIX OCafgkax, KOTopble MHOTMMH HCCIEAOBATENSMH pac—
CMATPUBAIOTCH KAK cBoeofpasHble reoforHieckne mem6Gpanbl [ Kpiokos, 1971;
Iykawes, [lep6uuckuit, 1977; u gp.]. DTaMr npoueccaMy MoOryT 0OBACHATLCH H
cneunprieckde NATHUCTO~NIONOCYATEIE TEKCTYPHI ANk OPCKUT—K/IHHONTHIOMHTOBLIX
nopoa Tuxoro oxeana. B Bocrouunoii Arnantuke nocrynnenie pacTBOpoB CBa3a-
HO, BEpPOATHO, C “pacTekaneM” uX U3 60NEe JIOKANBLHBIX I"HAPOTEPMANLHBIX J0H
no TMOBepXHOCTH AOHa Gacceima. Takue koHCepMMeRTauMOHHBIE DPACTBODEI 3aTparHBA—
E- TOIbKO BEPXHIOI YacTb OCAAKOB, 4 HE Bech paspe3 OCANOYHON TOMuM, Kak B
menobBoM Gacceidne Tuxoro okeana. CMeHa MaNLIrOPCKUT-KIUHONTHIONUTOBEIX MOPOA
KITHHONTHNIONHT—KPHCTOGANNTOBEIMY 110 paspeay ckbB. 367 nmoaTeepxaaeT. Takoe
IpennonoKenue.

Hanoxennble MaTepHans! MoSBONAOT CHENATL BBIBOA 06 ayTHTreHHOM (OPMHPOBA~
MY NaNpTOpPCKHTA B S0UCHOBLIX INIAHACTO~LEONMTOBLIX Ocafkax Gacceidina ocrpo-
BoB 3eneHoro Mgica ¥ MmenopoM 6acceiiHe Tuxoro okeasa, a TakKke O METACTA=
CHIILHOCTH TIAPATEHETHYECKON KINHONTHIOIAT=~NalLTOPCKUTOBOM accouMamy B Tiiv-
HHCTO—-IEO/HTOBLIX Nopodax. PopMHpoBaHHe aToll acconHanmyy NPOHCXOAHIIO B pe—
3ynbTaTe HaOKEHHOT'O NOCTYIVIEHHH MHUHEPAIM30BAHHBIX TePMallbHEIX PaAcTBOPOB
B TOHKOAMCIIEPCHLI®, BBICOKOIOPHCTLIE KIHHONITHIIONUTCONSKALIHE NOPOMAEl, UTO
HpHBﬁﬂHHd K pa3iioxeHHIo MeTacTabH/ILHOTO KIAMHOITHIIONHTA ¥ 3aMelleHH ero
NanpropCKHTOM.
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23.9. CEH/JEPOB

JKHU3HECIIOCOBHOCTh PABHOBECHH
C NEPECBIMEHHBIMHU KPEMHE3EMOM PACTBOPAMU
H UX BJIMAHUE HA OBPA30BAHHUE IHEOJIUTOB

BenluyuHa XHMHYECKOI'0 TNOTeHLUAaNa Si02 B CHUCTEeMe ¢BJISIeTCH BAXHBIM (AKTO=-
poM, KOoHTponupywoumM obpasobanue neosnutob. 1. Kymb6c u A, Enmuc [ Coombs
et al., 1959] pasnenuiu ueoimThl Ha ofpaaywomuecs: 1) B HEQOCHIUEHHBIX Si02
ycnopusix, 2) B papHoBecuu C kpapuem u 3) npu mepeckimedun SiOg, T.e. B Me=
TacTabu/BHEIX cuCTeMax. [lpa mocnenHux cCllyyad OUpe[elqioT yCloBus obpasoma—
nust  oboramenneix SiOg MuHEpanos (Mopnenura, knWHOUTH/IONWTA), a TakXe 06Go—
ramennbix SiOg pasnopuaHocrest ueonutop (Gorartwie SiOg aHanbuUMLL, GULTHICH-
Thl, WaBASUTHI), KOTOpLIE XapakTepHbl, B HACTHOCTH, OVl OCANKOB.

CywmecTBylOT NpU3HAKH, NMOSBOJAIONHE YCTAHOBHTEL MOBLIUEHHEBIH XUMHYECKUil
NoTeHIMAal Si02 B CHCTeMaxX. DTO MPUCYTCTBUE ONana W KpucrtobamuTa, KOTOpbIe
accomupylT c GoraTheIMH Si02 HEONUTAMHE = KIHHOITHIIOIHTOM W MODOEHHTOM,
Onnako ycnopusi nepeceunedHoctTd SiOg MOryM CymecTBoBaTb ¥ B TeX ClyuHasx,
Korua siBHbIE Cllenbl MEepechIleHHd OTCYTCTBYIOT.

3n0ecke MOMET NpPOSBUTLCH PONL AaMOPQHOTO AIOMOCHIMKATHOTO MaTepuala,
npeppalleHde KOTOPOI'O NPUBOOUT K 0OpasoBaHUIO LEONUTOB. PacTBOpEl, NepechuueH—
mpie SiOg, ofpasylorcs npu B3aUMONEHCTBHM C NOPONAaMH, B COCTaB KOTODPBIX BXO=
OuT ByJKaHudeckoe crtekio. Ha puc. 1, ¢ npuBeneHbl peaynpTaThl 3KCHEPUMEHTOB
no eenuenawupanuio Si0g wMCTOM BONO# W3 BYIKAHOTEHHBIX TOPON PA3HOTO COCTa-
Ba [Ellis, Mahon, 1964; Xutapoe u ap., 1970] u cnaGomenoyHbIME paCTBOpaMH
(PH=8,5 u 9,5) ua uwckyccTBeHHOro pHonuTOBOro crekia [Mariner, Surdam, 1970],
llpu ykasamnwmix pH, kax wu nom neiicteuem H, O, ocuoesoit ¢opmoir SiOg

| B pacTBOpe OONIXHA OBITH H4Si04-[ Bonocor u dp., 1972). Mostomy o Benuuune
inepecmmeuua MOXHO CynuTkb no obuell xoHUeHTpalmu SiOz.

[lpu pacTBOPEHUM PHONHUTOBOH NMeM3bl OOCTUrAeTCHd PaBHOBECHE CTEKI/IO-pPacTBop,
u aktupHOCTE Si0, B pacreope cocrasinger O,85. aKkTUBHOCTH Si02 B pacTsBope
amopproro SiO, [Ellis, Mahon, 1964], 3ta pemmuuHa TOUTH COBMANAET C MOIlb=
HOMl modneii Si02 B PHOIHTE.

B oneiTax c obcuouaHoMm, Kak # B 60orlee KOPOTKHX OMBITAX [ Xurapos u ap.,
19701, paBHOBeCHS, BepPOATHO, He NoCTUraeTCqa, KoHIeHTpalMu Si0 9s TONy4aeMuie
u3 6as3allbTOBBIX CTEKON, OTBeHaloT pacTeopumocTd amopguoro SiOg. 3meck mormo
TPOUCXOOUTHL PAa3loMEeHWe CTeklla C o6pasoBaHHeM OTHOCHTe/IBHO GenHOIo AallloMO—
culmikaTa (r7uMHuCTEI MuHepan) u (asbl Si0g.

Takoil MexaHW3M OONONHUTEILHOI'O TMOBHILCHUS AKTHBHOCTH B pesylbrare
MHKOHI'DY2HTHOT'O pPas/oXeHHd MOXET HMeTh MEeCTO U [PH B3auMONEHCTBHM KHCIILIX
CTEKOJl, OOHAKO 30eCh 9TOT Mpollecc 3aMmenilieH. B mnpuponuoil o6craHoBke obpac:i—
BaHWE MOHTMOPH/VIOHUTOB MOBCEMECTHO {BIIeTCs XAPAKTEPHBEIM HAYAJLHBIM 3Ta—
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Puc. 1. Conepxanue Si()z B ekclepimentanbupx (a)  u npupomnwx (6 ) pacrt-
Bopax. JIuHUM HacenueHWs KBapluem, KPHCTOGAJHTOM M aMOPGHBEIM Si02 TpuBefe—
up! o A.I', Bonocosy u ap. [1972]

@ = PACTBOPLI, BOBSHHKAKUWHE HPY B3auMOAeHCTBHY BOAB C! [ — PHONUTOBOH
nemaoit (72 u), 2 - o6oumuanom (300 u), 3 - Gasamsrom (300 u), 4 - munma-
putoM (6 1), 5 - obcuamanoM (6 u), 6 - GasaneTom (6 u), 7 - GasanvTOBBIM
creknom (6 u) [ Xmrapoe u mp., 1970; Ellis, Mahon, 1964); 8§ -~ promuro-
poe cTexno ¢ pacteopom MNaOH, pH=8,5 u 9,5 [Mariner, Surdam, 1970]; 2 -
pACTBOPMMOCTE AMATOMOBEIX cKeneToB npu pH =8-9 [Lewin, 1961];

fi = conepxauus H,Si0; B coBpemenHrix Bogax n3 pafioHOB HeonuTOOGPA3O-
BaHust: TepMansheie soanl Ilayxerxu (1) - 7 - [Cyrpobos, 19651, 2 - [Kap-
nos, 1970, 1974}, 3 - [ Apepner, CyrpoSona, 1965]); 4 - TepMmannheie BOMOBI
Bpoannennc (B) [Browne, Ellis, 1970]; 5 - sonm Baitpaxest (B) [Mahon,
1966]; 6 - Hemnoycroyn [Honda, 1970; Fournies, Truesdell, 19731 (A ~
cks., Y-1); 7 — Tepmb Kupeynckoii nonumni [ Kupcanosa, sl 971); 8 — menounsie
paccons | Jones et al.,, 1967], nepecuurano na mH4SiO4 C Yy4eTOM KOHUEHTpAa-

uuH, MOHHOH cuibl, pH u NepBOi KOHCTAHTHI AMCCONHALHM KPeMHeBOH KHCIOTHI; 9 -
‘“H45104 P menouHpx os3epax [Hay, 1966); 10 - cxksawxunm [laparysxu{lia)

{Kapnos 1970; Maunyxun 1971); 11 - nopobrie BOOH COBPEMEHHBIX MOpPCKHX
ocanxos [ Bpyesuu,. 1953; Siever et al., 1965; Schink et'al,, 1974 ]
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noM u3MeHeHud cTekna. Takum ofpasom, TpU OOHOM W TOM XKe OblWeM cocTape
CcTeK/la AKTHBRHOCTE 8102 MOXEeT 3aBHCeTL OT TOr'o, HOeT M ero pacTBOpeHue
KOHI'DY2HTHO WM WHKOHIPY®HTHO,

Fopauue BOObl B reOoTepMAlIBHBIX PAHOHAX COBPEMEHHOTO LeonuToobpasopaHus
cooepxar Si02 B KOIUYeCTBax, B obmeM OTBevyaloUMX PACTBOPUMOCTH KBapla Ipu
TeMIepaTypax, U3MepeHHslXx B ckBaxuHax [Fournier, Rowe, 1966] (puc.1,0).
Jlumwe B OTOENLHBIX HUSKOTEMNEPATYPHBIX CKBaXuHaX (NIIOKTyaluu ConepXaHug
5502 MOT'YT TMpPUOMMMATBECH K PACTBOPHMOCTH KpucTobanuta, Bepoarho nostomy
Ipu ‘9KCIepUMEHTAX B CKBaXXUHax Bonbl Ha [layXeTke MOIYT NepeoTnaraTth KpHC—
ro6amur [Kapnos, 19701,

Mpu Temuepatypax 100-150°C B pesynnrate mapoofpacoBaHus H TEpeOXilaM—
OeHus] pacTBOpOB BO3HUKaeT nepeceimenue Si0g. B Bomax, BLHIXONAUMX Ha TMOBEPX=
HOCTb TEePMAalIbHBIX UCTOYHUKOB, MOXET OOCTHIAThCH, a WHOrIA W NpeBhILAaeTCH,
PacTBOPHMOCTE amopguoro Si0q.

Conepxamue H,4Si0,, oreeualomee pacTBOPUMOCTH aMOpdHOrO 8i0g, moxer
O0OCTUraTbCA U B paccollax WeOYHEIX O3ep B peaylbTaTe B3auMOoOeiCTBHsS BOO
¢ TyporeHHEIM MaTepualioM W UCMapeHus LIEJIOYHEIX pacTBOPOB. JTO MOKAa3LIBAIOT
nepecueTsl Ha monspHocTe H,Si0, ananusor memounbix paccoios [Hay, 1966;
Jones et al., 1967 ], yuwrThBaonmMe KOHIEHTpaluio, MOHHYI cuily u pH pacconos.

B mopoBEIX BONAaX MOPCKHX OTIONKEHWI XUMHYECKu# NOTeHLuAal Si0y Tarme no—
BLIIEH BCJIEACTBHE PACTEBOPEHHH BYIKAHHYECKOT'O MaTepuala u Si02 OpPraHUuYeCcKo=
o MPOUCXOXOeHHd. AKTHBHOCThL Si02 B COBPE@MEHHBIX TOPOBBIX BOOAX MOPCKHX
ocankoB He BbIIE AKTHBHOCTH Si02 B BOOAax INENIOYHBIX O3ep.

Orpeuyalomee pacTBOPUMOCTH KBaplla cooepXaHHe Si02 B BOOAX CKBAXWH I'€0—
TepMallbHBIX palioHos (oM. puc, 1,0 ) ykaspiBaeT HA TO, YTO YCTAHOBIEHHE HC=
THHHBIX paBHoBecuil ¢ Si0, snecrp sapeplieHo, XOTs NepechllleHue Si0y moruo
CyllecTEOBATL B Haualle Tpomecca (cm, puc. 1, @). MOXHO MONLITATECH HA OCHO=
Be NAHHBEIX TO MpeBpamieHuio amopdsoro Si0g ¥ BOBHUKAKIIEIO B KAYeCTBE MpO-
MeXyTOu4HOH (a3dpl KpucTrofanura B KBApll NOAYYUTE IPyOble NPefCcTABICHUS O OJH=
TelIbHOCTH STOr0 NmepHona B Ipupone.

YBenuyeHue MeENOYHOCTH OKASLIBAST KATAlMSHPYIOLIee BO3OCHCTBHE HA KPUCTAl-
nuaalM0 KBaplla, MEXaHHaM KOTOPOH BKIIIOUAET CTAOUM DACTBOPEHUS—OCAMKISHUS
[Campbell, Fyfe, 1960; Fyfe, McKay, 1952; Haydemann, 1964; Mizutani, 19661

B ofmeM MOXHO CYHTATL, YTO NpH' TeMIepaTypax Huxe 25 il CKOPOCTE TIPO=
NOpLMOHANBHA KOHLEHTPAIMH THOPOKCUI-uoHOB (puc. 2). IlpuHuMmas Takyio sabBu—
CHMOCTb, MOXHO OLEHUTE yBe/MYeHHE BPEeMEHH NpeBpalleHud aMopdHOro Si02
B KBapll B MeHEe NIeJIOYHBIX, OTBEYAIOIMX NpHPOnHOi obcTaHoBke pacrtpBopax. [le—
pexon kK Gonee muuaskumM pH TpeGyer pacyera xoumenrtpaummn OH™ B skcnepumen—
TalbHBIX pacTeopax. [1s 2TOr0 MOXHO BOCHONL30BATHLCH TPHEMOM, HCIONL30BAH=-
aeM A, KemnGennmom u B. daidom [Campbell, Fyfe, 1960]. Ecmu Teneps omu—
paThbcs Ha kpubylo Multyranu [Mizutani, 1966] ang 20% suxona ksapua (pH,
10 HAlUM OUEHKaM, MpH 200—1OOOC cocrasiger 9,7=-10,0), moxHO npuiiTU K
kpusoit I (cm. puc, 2). Kpupas I paccuuTana miis cnaGomeNoyHOrO pacTBopa,
pH xoToporo Ha enununy Gonbiie pH HeHTpanbHOM TOYKH,

3TU OUeHKH, OCOGEHHO MpHU [epeHeCeHUH. WX HA TPHPOOHYI OGCTAHOBKY, SABIlfd=—
IOTCA B SHAYUTENBHOH Mepe CNeKylNaTHBHbBIMU. [lo=BUOMMOMY, OHH [OKABBIBAIOT
HHXHUH Tpenell BpeMeHH YCTAHOBJICHUS PABHOBECHA C KBApLUEM, TAK KAK B MpH=—
ponHoii 06CTAHOBKE NMPOLECC MOXEeT MMHTHPOBATLCH Gollee MenjeHHO#l CKOPOCTHIO -
pacTBopenusi crekna. Kpome toro, axtuenocts Si0O9 B pacTBope mpuponHoro
CTeKla HUMXe AKTHBHOCTH Si02 B HACBIIEHHOM pacTBope amMopdHoro Si02-- 3to
Tak¥e NO/DKHO OKasaTh OTPHLATENBHBII 3)heKT HAa CKOPOCTh.

Ha nonoxenus xpupoit | Ha puc, 2 MOXHO TolaraTh, 4RO HepeCHIUeHHEIe
Si09 pacTBOPLL, KaK U METACTAGHIBHEIE GOPMBI SEO2, MOTJIM 6B COXPaHATLCHE B
rUOpOTepMaNLHELX YCTIOBUHSIX TPH Temmeparypax 200=100°C B TeueHue mo kpaji~
Hell Mepe OeCATKOB-COTeH IIeT,

3Toro BpeMeHH OO/IKHO OBITh OOCTATOYHO AN MeTACTaOHUIIbHOH KPHCTAIIH3alMu
SoraToro SEOZ neonuTa-MopHeHuTa, [lon neficTBueM TepmalbHBIX Bon Bailipakei
(Hopas 3enanous) o ofpasopallcs ua OGCHOMAHOBOIO CTekia bBcero sa 17 nHeii
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Puc, 2. Bpems npeppamienus MeTacTabumbHbiXx $oOpmM Si02

CFM -~ BpeMmg HOHOTO NpeBpauleHuss AMOpGHOrO Si02 B KBapl Iog ONeHCTBH=
em pactBopoB NaOH [ Campbell, Fyfe, 1960; Fyfe, McKay, 1962]; H - unauamo
obpasopanug kxBapua [Heydemmann, 1964]; M1 - 20% Bmxon xpapua [Mizutani,
1966]; EC - noanoe npeepaumenue B xBapu | Ernst, Calvert, 1969]; M - ruapo-
TepManeHag AeBuTPHGUKALNMS cTekda Ha raybuny 100 mxm [Marshall, 1961]; M
B Kpymxe — Bpemfl ofBpadopaHua mopAeHHTa B ckpaxune Bajipakeft [ Ellis, 1960];
Ph - B KpyxKe — OTPe30OK Bpemend 0OpA30BAHHS (HMMICHTA B MOPCKHMX OCAAKax
[ Czyscinski, 1973]; Ph - B xpagpaTe — Bpems O6paA3OBAHHS PUAHIICHTAE B 06—
cranopke wenoyswx o3ep [Hay, 1964]; PC p kpyxxe - OUeHKH BpeMeHH pac—
Teopeuus crtekna [Deffeyes, 19591; Ph, Cl, Cr - reonoruueckuil BO3pactT Mop-
CKMX OCAAKOP C (HIIMIICHTOM, KIMHONTHIONHTOM, XKpucrobamurom [Koccomckas,
1975; Muxaitnos u ap., 1975; Hay, 1966; Mizutani, 1966; Calvert, 1971;
Seki, 1973);

1 — cMmemenue Kpupoit Muuyrasu [Mizutani, 1966] ana 20% Brixona KBapua
K ycnopusm crnabowenounrix pacteopos (c.m.p,) ¢ pH =1/2 Ky + 1; 2 - skcrpa-
nonsguud BpeMeHH 00pa30BaHUA MOPOEHHUTA AN Ep = 15 xkan/momns

mpu 230°C [Ellis, 1960], Ms nonaraem, 9To MpW 3TOM WHTGHCUBHOCTL BO=
noobmeHa 6bi7la NOCTATOYHO Claboii, u4To6bl HA KOHTAKTe C OBCHOMAHOM AKTUBHOCTDH
Si0y B pactBOope 6blna Beuue, weM B BOMHOH CHCTeMe B Le/IOM, I'le OHa OTBe—
4aeT pacTBOPHMOCTH KBapla. Bpems ofpasoBaHug MOpOEHWTa 3KCTPANOIHPOBAHO
K HU3KUM TemiepatypaM (cm. puc. 2, kpuBag 2 ) Ha OCHOBe nOMyLIeHHd, HTO
npollecc MUMHTHpPYETCs CTanMeli pocTa KpuMCTAlloB, sHeprug axtueamu (E A) KO-
Topoit 15 kkan/mone [ Culfaz, Sand, 1973].

C nouuxeHneM pH He TONBKO yMEHBUAETCH CKOPOCThL MpPEBpAIHeHud, HO H Mew—
HgeTCs MexaHHaM mpeppalleHud, YucTasd Boma NMpUHHMAET y4acTue B TPEeBpalleHud
KpucTobanuTa B KBapll KAK KOMIIOHEHT, CchnocobcrByloumii oubdysnun B TBEpOOM
cocrosuun [ Ernst, Calvert, 1969]. Bpema ofpasopanus KBapua 1O STOMY Mexa—
HUSBMY 2aMETHO BAMEnifeTCH NpH HUIKWUX TemmepaTypax (cm. puc. 2, xpusas EC).

Ha puc., 2 nokasaHpl TakXe OAHHBIE N0 BO3pPacCTy L[SOMUTOB, PaCIpOCTpaHeH—
HEIX B OKEAHWYECKWX OCAlKAaX, — (bMIMICHTA W KAWHONTHIOMHTA, 4 TaKKe KPHCTO=
Gamura, OHu TOKA3LIBAIOT, YTO O6pPA30BaHHe aTux leonuTopb (kKax W MoprneHuTa B
rUnpOTePMallbHBIX YCTOBHSIX) TMPOUCXOOMT GhiCTpee, ueM mpeppamelue SiOg B
crabunpHylo popmy. B Oonee menowHEIX pacTBOpax CONIEHBEIX O3ep COOTHOUIEHUS B
OC/IenoBaTe/lbHOCTH obpagopaHugd (HIIUICHTA W KIWHOITHIIONUTA COXPaHAIOTCH, HO
OTPesKu BpeMeHH, HYKHbIe il STOro, Cokpamaircd. PuuuncHT ofpadyeTcs a0ecCh
3a HOCKONBKO COT = HeCKonpko Teicau fet [Hay, 1964 ]. Hepecrmenna SiO9 no-
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L 4

6ca mexay GoraTeiM SiOg meomutom - “a” u obep~
HEHHBIMU Si02 MPOAYKTAMH ero fpespamleHud. Xu— V4
muueckuit notennnan Si0g9 B accouwmmun ¢ GemHbIM
8i0, mpoaykToM omnpefiendgeTcs B ciayiae “B” -
Kpapuem, B cinyuae “c” — mMeTacTabullbHBIM SiOQ- 4 '
Ty - Temneparypa crabuibHoro papHoBecus; T -
TemImepaTypa MeTacTabHlbHOre pabHoBecHd, llTpuxo-
BAY CTPenka - HeofpaTumoe nNpeBpaumeHue

I’ne, 3. CxeMaTHYeCKHe COOTHOWEHHSA 3Hepruu ['ub- T

7 & T4

CTaTOYHO BLICOKH B IIEJIOYHBIX paccollax npu o6pasoBaHuH (QHUIUIHICHTA U HPHOIH-—
xgémrcsx K PACTBOPMMOCTH AMOPHHOIO - 8102 (IOgmH4SiO4 = -2,6 + -2,8) [Hay,
19661, Toaromy orHowenus duamuncuta w Gonee Goratoro SiOg kmuHonTUNIONMUTA
CcBASaHbl, BO3MOXHO, He TONLKO C aktuBHocTelo Si0q [Hay, 19661, 10 un c 6o-
7lee BHICOKO#H CKOpOCTBIO 3aponbiuieobpas’oBaHus NMepporo. Mcxond ua Tex Xe OaH=
e P. Xaa [Hay, 19661, moxuo Takke mpeanonaraTb, uTO 9pUOHUTY Glaro—
NPHATCTBYIOT PACTBOPHI, TepechllUeHHble Oaxe OTHOCHTE/IEHO AMOPHHOIO SiOz.
Takue nepechilleHus OOCTUIAIOTCHd TOMBKO B O3epHOH O6GCTaHOBKE,

Ha puc. 2 mnokasaHa KpuBag OeBUTPUQUKALIMM KUCGIBIX CTEKOI HA CIy6uHy.

100 MM B pesyiwTaTe nupdysuu poast B crekno [ Marshall, 1961]. flcwo, uro
2TOT TMpolleCC He MoxXeT OpITh OTBETCTBEH @a ofpasoBaHie IEOUTOB, Tak  Kak
WOeT YPes3BHHARHO MeN/IeHHO, DTO SBIAETCH elle OOHUM APCYMEHTOM B NONL3Y
npencTabBleHdli © paCTBOPeHWH CTeKia, TpenwecTByIUeM 00pa3OBAHUIO LEOIHTOR
[ Deffeyes, 1959; Mariner, Surdam, 1970; Surdam, 1973; Mumpton, 19731,

TaxuyM 06pasoM, U3 PACCMOTPEHUH COCTABOB NPUPOAHBIX ¥ SKCHCPUMEHTAIIBHBIX
pacTBOPOB, OLSHOK BPEMEHHW, .B TeueHHe KoToporo mepechmenue SiO9 coxpauger
CBOI0 OTHOCHTEJIBHYK YCTOHYHBOCTB, ClleiyeT, YTO ydacTHe cTekna (a Taxxe
Si0g opraHEw¥ecKoro OCaXneHWS B MOPCKKX OCANKAX) W TMPONECCH KOHISHTPUPO—
panug Si09 obecmeynBaloT MOBBIMEHHBIH XUMUYECKWH TMOTEHIMAI STOI0 KOMIOHEH-
Ta B 06CTAHOBKE HHBKOTEMIEPATYPHOI'O NeolHToo6pasoBaHud. MOPOEHHT M KIMHOM—
TWIOMMT B THX YCIOBULX MOL'YT GBITh NepPBEIMU MPONYKTAMH U3MEHEHWS CTEKA
H ACCOILMHPOBATL C omanoMm H kpuctebamutom [Coombs et al., 1959; Moiola, 1970;
Honda, 1970; Iijima, Utada, 1971; Seki, 1973; Boles, Coombs, 1975}, [loprunenue
TeMmepaTypsl B PeaylkTarTe NOTPYXEHUS ocanka WM USMeHeHUd, MPOMCXOnduIue
nod BIAHGHHEM I'OPAYHX PACTBOPOB, TPHBOOAT K SAMEIIEHHIO MOPOEHHTa, KIHHOMTH=—
nonMTa W kpucTobamiTa KBaApUEM -BMECTe C aHaNbLUMOM, JIOMOHTHTOM, albOHTOM
¥ refinauguroM, [logrieHue kBaplia NO3BONGET NPEONONONUTEL, YTO NpOUECcC CBA3aH
C moTepeft ycToiuuBoCTH mepeckimeHnEx SiOg pacTBOPOB B pesymbTaTe pocTa
CKOpOCTeil TNpeBpalleHus Tpu TeMmepaTypax, npubmmxaioumxcs k 100°C u Gomee
(cm. puc. 2), ¥Ypemuuenue pH MIlacTOBBIX .Bom Takke ycKopdeT ofpasoBaHHe KBap—
lla 4 MOXeT BLI3BATE AHAIIOTHYHBIE TNOcllefgcTBHd. DTOT addeKT paccMaTpupallcd
A. Kemnbennom u B, daithom [ Campbell, Fyfe, 1960},

Ha puc. 3 CxemMaTWyeCKW NOKASAHEH COOTHOWEHWR SHeprud [u66ca mpu Takux
NpeBpallleHdax. 3Meck MOIYT CyWleCTBOBATL TPH THIA OTHOWeHui: 1) craGuibHble
papHOBECHsI C KBapleM, 2) Meracrabuibible — ¢ Opyrumu ¢opmamu SiOo wim
mpecemenueni Si0y pacteopamu ¥ 3) HeoGpaTumbie NEPeXOAr: OT MeTacTaGUIb=
HBIX CHCTeM Kk crabunpHpiM. 1|~ TemmepaTypa paBHOBECHOIC pA3lOMeHus Gora=
TOTO Si02 neonuta "a” na Gomee GemHbIR Si02 muHepanl + keapu., Eciu no xu—
HeTHYECKUM NpUuY¥HAaM DTO PaBHOBECUHE He ocyliecTBhsfeTrcd, hasa "a” Mertacrta=
BunbHO coxpangercd npu T > Ty, noka npu temneparype T4 He HACTYNAT yCIOBHL
MeTacTabuIBHOTO paBHOBEeCHd — paajioXeHua "a” ¢ ofpasopaHuem 6GenHOro SIO2
munepana v mertacratunpuolt gopmer Si0,, nanpumep xpuctofamita. B unreprane
T {-TocoxpaHHOCTE METACTabWILHON B STHX yC/IOBUSX (asbl “a” MOXKeT HapylMTb-
Ccg ¥ OHa HeoOpaTHMO TPEBpPATHUTBCS B accomualmi “BY, BKMOYaRIyIO KBapm.
KonkpeTrHo @T¥ TpW THNa UpeBpaliestdii MOTyT OTBEYAThL peaxkiMaM MopHeHwTa u
KIMHOMITHIIONHTA
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Mop peuur Aandur JloMouTIT
", SHL0, (1)
N asCaAlySigg0 g+ 14H,0 = 2NaAlSiaOg « HoO + CaAlySi040;9+3,5H40 +
Moppenur Anaabumn JlostonTur
. 128i02 + 7,5H20, (2)
N32K2C3A165130072' 23H 20 = ("aAIQSi()O[ﬁ . 6}{:0 T 2NaA151206 . HQO +
K aunonTuaoaur I'efaangnr AHanplum
.’KA!Sigoa + 188109 + 15H40. r3)
KITIn

MopnenuTy, aHalbIUMY | KJIIMHOINITHIIONUTY, <COCTAB KOTOPBLIX 34aMETHO BAPbLH—
pyeT [Coombs, Whetten, 1967; Cennepor, Xutapoe, 1970; Sheppard, 1971;
Nakajima, 1973; Seki, 19731, B 3Tux peaklMax NPHUIUCHIBAIOTCH HACANUIUPOBAH—
Hple GopMyiibl. JIOMOHTHTY Mbl MPUMUCHIBAEM COCTAB JleOHTapouTa M0 ClleRyIomuM
coobpaxenuaM. [Ipu XpaHeHWW HaO HacChILUEHHBIM BOOHBIM PACTBOPOM Ca(N03)2
(orHocuTensnas BuaxHocTh p/ps = 0,5) ycrofiunpa yacTHuHO OGeaBOXeHHAS
PasHOBHOHOCTEL JIOMOHTUTa — feoHrapnut [ Banyepa, Bemuukwuii, 1972 1.Tlpu cma-
yuBaHHH BOOOH ofpaayercd NMOMOHTHT, 3TO MO3BOJET MOOCYUTATL HUBMEHEHUE sHEep—
ruu ['ub6ca B peakumu noMoHTUT-NEOHTapauT + 0,5 H2O' npu OOBIMHBIX YCIIOBUGX
[ Crawford, Fyfe, 1965]. Ono cocrasur 0,1+0,1 kkan, Huxe Mpl mokaxem, 4T0
cpenHuit BKJan MOINlg BOOLI B SHTPOMUIO LeoMuTOB oueHupaerca B 13 .s.e. Orciona
MOXHO MOJIyYHThL TeMIlepaTypy PABHOBeCHS IJIOMOHTHT-NeoHrapaut: 1 = 75i50°C
(P =1 arm). OTo ykaselpaeT Ha BOSMOXHYIO TMEpPBUUHYIO TPHPONY JISOHIapnuTa
TPH TOBBIIEHHBIX TeMIepaTypax BONpPeKH YKOPEHWBLIMMCH TPeOCTABIEHUAM HA ITOT
cuet. HelicTBuTensHo, obpa3oBaBumiiicd B M'UOpPOTEPMATILGHLIX YCHOBHAX JICOHIapaudT
MOXeT He HecTH cjlenop paspyuieHus [Ilerposa, 1970], uTo cuuTanochk noKasa=—
TeJILCTBOM €I'0 BTOPHYHOI'O MpoUCXoXneHud. [losTomy LenecoofpasHo HCIHOIL3OBATE
Qg pacyeTa peakluii C y4aCTUEM JIOMOHTHTA TEPMOOUHAMHUYECKHE KOHCTaHTHI
JleOHrapouTa, 3aluceiBas B ypaBHeHUAX (GOpMYTy CaAlZSi4012 o 3D HQO- B mo—-
6oM cilydae 3TO He BHECeT CYWeCTBEeHHBIX OWHGOK B pACYeTH], TaK KaK 9Heprud peak—
LIHH JOMOHTHT-JICOHIapAUT AO/kHa OHITEL Mala M IpH NOBBIIEHHBIX TeMiepaTypax.

HMa naHHBIX, TpHBeOEeHHBIX HA puC, 1, 2, MOXHO BEINMCIHTL, YTO B PACTBOpE
KHCJIOTO CTEK/a yBelWYeHWe XuMudeckoro norenmana SiOg npu TemmepaTypax
okono 200°C momer ooctursyts 900 xan. CrnemoparesbHo, sHeprus [u66ca
peakmau (1) B paBHoBecuu c Takum pactBopoM Ha 9000 kan Beiue, YeM B pap-
HOBECHH C KBaplem.

MonpHag sHTponus Bodpl B aHalbmume 14,1 s.e., B neonrapoute 12 s.e.
[Cennepos, 1965, 1975 ). Cpennss moipHasg aHTponus BoOpi B meonute NaX Ha
4 s.e. HWXe SHTpONMM XuOkoi Bouel (T.e. papHa 12,7 s.e.) [dyGunuu u op.,
1973],a B neonure NaA na 2 s.e. uuxe [ [lyGunun u ap., 1972], [losTomy mnpu=
HHMAaeM, YTO B CpedHeM MOJLHAd SHTPONME BOObI B HeoluTax cocraeinger 13+
+2 s.e. Bknan poosl B TENMIOEMKOCTh LeonuTa Ha 6 kan/rpamn-Mofb HUXE Telllo—
eMKOCTH XHOKOH BOOBI [CeHuepOB, 1975]. Orciona cpengnee USMCHEHHE SHTPOIHH
B peakmmu (1) B umrepmane 25-200°C cocrasur okomno 50 s.e. [loaTomy mpu
yuacTuu keapua peakmust (1) moxer 6pith cneunyra na 180°C B cTOpoHy HHSKUX
temnepatyp (cm. puc. 3, TZ—Tl). B aTux oLeHKaxX HE Y4YUTbIBAeTCH KOHPUT'ypa-—
LMOHHASA SHTPOMUA MOpOEHUTa, OGyCloB/leHHad HEYNOPANOYEHHBM pachpelelieHHeM
KaTUOHOB ¥, Boamoxno, Si—Al. Bxnan konUrypaluoHHOH SHTPOMUU YMEHBIIMI GBI
AS peaxuun v ypenuuyun Gel pasuulty To-T1.

Ons peakmuu (2) pasuuma T9-T| temmeparyp papuopecus c¢ Si09 puomuTOBO=
ro CTekla W C xpaplleM cocTaBuna 6p1 270°C.

ComnocTapllenie OLEHOK pACWIMPEHUd TOJg MOPOEHWTA TNpH TOBLILIEHHH XUMHYEC—
KOO TOTEeHUHAala SiO2 (npuénuaurensio ma 200°C) u TemnepaTypHOrO HWHTEpPBAlA
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‘ofpagoBaius MOpHeHUTOB B mpupone-no 230°C [Seki, 1973 ] nosponger mnona-
raTh, YTO YCHOBHSI METACTAGHILHOI'O 00pa30BAHUS MOPOEHHTA MOLYT MOYTH UETH-~
KOM OXBATHIBATE TeMIEpPAaTyPHEI! WHTEpPBAll ero KpUCTalllisalu¥ B TpUpoae.

Hembag MCKMOMHTH, YTO MOPOEHHT COBCEM HE WMeeT MO WCTHHHON cTaGuilb—
HOCTH B HUPHCYTCTBUHM KBaplia B NPHPOOHEIX YyCNOBUgX. CBUUETENBCTBOM .B NOIL3Y
MeTacTabUILHOCTH MOpOeHHTa MoXeT GBITh ¥ ero 6ollee GpICTpOe MO CPaBHEHUIO
¢ KBapliem ofpasopaHde u3 amopdHoro maTtepuana (cm, puc. 2).

AHanoruyHpie OLEHKM MOT'YT OBIThL cOeflaHbl U 078 KIWHONTHIIONUTA — Peakius
(3). Hanpumep, pacumvpenue Nong KIMHONTHIONUTA B PABHOBECHH C KpUCTOGAIM-
tom (cM. puc, 3, T9=T1),C KOTOPLIM OH MOBCEMECTHO ACCOLUMHPYET, COCTABHIIO
61 130°C, DroT uHTepBAI TAKKE NMPAKTUHECKH NOCTATOYEH, YTOGHI OXBATHTE
TeMOepaTyphl, NMpH KOTOPBHIX KIHHONTHIIONUT ofpasyeTcsa B NMpHPOOHO# obcTaHoBKEe
[Honda, 1970; lijima, Utada, 1971].

CnenopaTellbHO, B YCIOBHAX OUANEHEeTHYECKOHW OOCTAHOBKY H B 30HaX THOPOTEp=—
MANBHOTG H3MEeHeHus 0Opa3oBaHue HEeOUTOB CHPEAelIfeTCH KOMIIEKCOM HepeMeH-—
HLIX, CPend KOTOPHIX Ba)HY0 poils urpaet xumudeckuii nmorenmuan SiOs. Ero pe-
MmguitHa, B CBOK OoYepernb, 3aBUCHT OT KHHETHKH KPHCTAMH3ALHH MOIUMOpPHOB
Si0y ¥ OT WEeNOYHOCTH PacTBOpa [ Cennepor, 1965). Bnugaue TemnepaTypbl u
naplieHus B 9THX YCIIOBUSIX MOXET CKaaLlBaThCHd KaK uepes peakluu nerunpara—
MY, TAK W Yepes BOSueHCTBHE HA CKOPOCTH KpHCTaluaaluu keapla. Onxako
enea MM B 9TUX YCIOBUEX OABleHUE fBIgeTCH KPUTHYECKHM MapaMeTpoM, B YacT—
HOCTH, Vg YCloBWil OoBpasopaHud MOPOEHUTA W TeidllaHnuTa, Kak Mojaran, Harpi=
mep, M. Cexw [Seki, 1969]. Haknon Kpupoii TUNOTETHYECKOTO PABHOBECHS MOD~
OeHHT=-T'efyIaHuT noikeHn 6pul cocTapute 0,01-0,02 rpap/6ap, T.e. Mano 3aBiH-—
cell Opl OT OaBICHUS.
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Tabnuna 1

TaUE HOHCOGMEHHBIX LEHTPOE B MHHEP&NAX

'

Tun i 3apsn  MaTpHIm! * Ilpumep
Amomocuni=  (SiOg),, -+ [(AEOQ); (SiOz}n_x]"" Canunun K[ (AlOz) (Si02)3]‘
KaTHbIH :

Wnpronocu—  (Si0g), - [(Zr04)2 (8i0y), _ 125~

JIHKA THEI BneououT Nagl (2;02)(3102)6].3}120
Ypanodoc— (PO,): » [(UOL0 )2‘ PO 1(8x-h)- Orenut Cal[(U040,)(P05)]+ 8HHO
e 2l 209), (POoY,_.] 202)X(POg 9
OKMCHBII (Ma?0,). - [(Ma2*o )QH(MHLI"‘O | j- Fonnanmur (Ba, K,) [(MnO,)MnO
2/n 2% -zl S 2)(Mn0y)7]

YOK 549.67:552.22

H.@. YEJHIIEB

K BOITPOCY O HOMEHK/IATYPE U KJACCHDOHKAIIUA
MMPUPO/HLIX IIEOJIMTOB

B pesynwraTe ucclenopaHuil mocienHux JeT TMOKA3AHO, YTO CNOCOGHOCTL O6Me=
HHBATHLCH HOHAMHM C PaCTBOpAMH, HAOKPHTHYECKHMH (UIoMOaMH W pPaclilaBaMi 2JIeKT=—
pouToR Oe3 paspylleHUS KPHCTAJUIHYECKOW CTPYKTYPEL ofHapyxubBaeT GolblLioe
YHCIIO KAPKACHBIX W CIIOUCTBHIX AlllOMOCUIIMKATOB, THTAHO— ¥ LHPKOHOCH/IHKATOB,
TaHTanonuoGaToB, ypanofocparos u T.u. llenwlt pan muHepanoB, He oCHApYXuBaio—
IMUX WOHOOOMEHHBLIX CBOHCTE NPH KOMHATHOH TemlepaType, B HAOKPHTHYECKUX YC—
7oBUFX CTaHoBaTCg uoHMTamu [Yemumep, 1973; Chelishev, 1978].

lMosToMy TpanuuHQHHOE pPACCMOTPEHWwe B KAUEeCTBE HOHOOOMEHHEBIX LEHTPOB B
MuHepanax atomon Al, samemasuX Si B TeTpasapax, SBNFETCH HEOOCTATOHHbLIM,
MeTonamu uoHHOrO o6MeHa, peHTreHOBCKo# oudppakTomerpuu, MK-—cnexTpockomnuu
¥ TEPMHYECKOrO aHaiusa Opil YCTAHOENEH pAl HOBBIX THUIOB MOHOOOMEHHEIX LEHT=
poB [Yemuwes, 1977]. B cBasu c sTuM mpemyioXeHa KIACCHQUKALMSA AKTHBHBIX
HeHTpoB oOMeHa, OCHOBaHHAS Ha PA3uYHAX B XapakTepe 3apaXeHHBIX MOJIHAHHOH=
upIx MaTtpun (rabm. 1).

Hamuuue B MuHepanax neHTpop ofMeHa alllOMOCHIMKATHOIO THIA CBE34HO C
reTepOBAlleHTHBIM H3OMOPPH3MOM AHHCHOOOPASYIOUMX 3/leMeHTOB. Hapamy c amiomo—
CUIIMKATAMH TaKHE e LeHTPH O6MEeHAa XApPAKTePHB! W/if GepuIVIOCHIIHKATOB, allio—

-Mum pton F.A. Scanning electron microscopy and the origin of sedimentary zeolites. — In:
Proc. 3d Intern. Conference on Molecular, Sieves: Ed. J.B. Uytterhoeven. Leuven Univ,
Press, 1973.

Nakajima W. Mordenite solid solution in the system Na2AI 98119094 — CaAlgSiggOgy ~
Ho0. — Bull. Fac. Educ. Kobe Univ., 1973, vol. 48.

Schink D.R., Fannig K.A., Pilson M.E. Q Dissolved silica in the upper pore waters of
the Atlantic Ocean floor. -] Geophys. Res., 1974, vol. 79.

Seki Y. Facies series in lowgrade metamorphism. — J. Geol. Soc. Jap., 1969, vol. 75.

Seki Y. Ionic substitution and stability of mordenite. — J. Geol. Soc. Jap., 1973, vol. 79% ~

Sheppard R.A. Zeolites in sedimentary deposits of the united Statdb — a review. — Adv. Chem.
Ser., 1971, vol. 101.

SieverR., Beck K.C., Berner R.A. Compos1t10n of interstitial waters of modern sediments.—
J. Geol., 1965, vol. 73.

Surdam R.C. Low-grade metamorphism of ‘uffaccous rocks in the Karmittsen Group, Vancouver
Island, British Columbia. — Bull. Geol. Soc. Amer., 1973, vol. 84.
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Fragnuua 2

CTpyKTypHOE TOJOXEHUe MOHOOOMEHHBIX LSHTPOE B MHHepallax

CTpyKTypHBI MOTHB
MATPHLEL

TNomnoxenue OOGMeH=

| HBIX HOHOB

[Tpumen

BHeuHue ycnoBuda

KapxacHeli 3akphi-
ThIi
KapxacHbili OTKpbi=
ThIi
Crioepoit cBA3aHHBINR

Cnoepoii Haby=—
XA

Llenno#t

B usonupoBaHHBIX
NONOCTHX )
B OTKPHITBIX TO-
JIOCTHIX W KaHalax
Mexny cBazaH—
HBIMH CIIOSIMY
Mexuy HecBd3aH—
HBIMH CJIOSIMH

B napanneipHbBIX
KaHanax

[lonepple wmaTe
Heonurnt

Crioner, CIOHCTEIE
TUTAHQCHIIUKATHL
I'munucTeble MuHEepa—
7ibl, ypaHoBble -
CIIIOOKH
IManpIropckuTEL,
TICUIIOMENIaH = TO-—
OOPOKHUT

HanokpuTuueckue
Hopmannupe
Hankputuueckue

HopmaiisHeie

Modocharor u T.0. Tak, Hanpumep, HOHOOOMEHHEBIe CBOHCTBa OOHApPYXUBAST HEOAB=—
HO OTKpBITHIA BOOHBIA GepuillocHIMKAT~10BIAPAT, [lenTphl o6MeHa NHPKOHOCUITUKAT=—
HOT'O TUlla CBA3aHb C pasiMYHOH KOOpHUHaLUedH aHuoﬁooﬁpaaylonmx aTOMOB U Xa=—
paKTephl TakXe Vg THTAHOCHIHKATOB. B KayecTBe mpuMepa MOXHO -NPHBECTH Ka—

TaMeuT,

0l KOTOPOIo TP KOMHATHOH Temmeparype ycrTaHoBleH ofmeH Na u

Ca, uu acTpPoQU/UIMT, 0718 KOTOPOrO B HANKPUTHYECKHX YCIOBHSX OGHapyXeH 06—
med K, Rb u Cs. YpanobochaTHrill TUN CBE3aH C pasiMuudaM¥ KAK B BAJIGHTHOCTH,
TAK ¥ B KOOpOMHALMH aHUOHOOGpaaywoiMX aToMoB. lleHTprr o6MeHA OKMCHOI'O THIIA
o6yClOBNeHb! . PA3IIHYHON CTelleHbI0 OKHC/IEHHS ATOMOB OOHOIO W TOI'O e AHHOHO~
offpazyromero sneMenTa, [lo3TOMY y4acTHe MUHEPaAlOB B OKWCIUTENbHO=BOCCTAHO—
BUTE/bHBEIX pEaKUHaX MOXKeT CYUeCTBeHHO BIMATL Ha HOHOOGMEHHpIe CBOHCTBA,.
XopowuM NpUMepoM B 2TOM OTHOLIEHHHM SRISIOTCH OKHCIBI Mg.
CylmecTBeHHOE BIUAHAE HA 34APA1 MATDHLLE MUHEDATIOB MOMKET OKA3LIBATE TaK=
Xe mnpucytcrTeue Hapany ¢ O OpyrHX aAHHOHOB, NOMOJHUTENLHLIX WIIH YacTHYHO 3a—
memaromux Q. IlpumepoM OONONHHTENEBHBEIX AHUOHOB, MOBLILIAIOMUX OTpPHUATENLHBIR

sapsn MaTpunbl, Moxer ciyxute Cl

B coganmure, C Opyroii CTOPOHEI, BHeOpeHUe

MpOTOHA B KHCIOpoOHbIe pamuKalbl MHHepalloB ¢ 06pasoBaHHEM TIHOPOKCHIIBHEBIX
rpynn GygeT CONpPOBOXOATLCH SKBHBANEHTHHIM yMeHblIeHHeM OTPHUATENILHOIO 3a—

pada MaTpHIEL.

HoHooOMeHHBIE CBORCTBA MHHEpANIOB B 3HAYUTe/ILHOH CTEeNeHd OlpenelsioTcs
CTPYKTYPHBIM TONIOXeHHeM OOMEHHEIX UeHTPOB, a TAKXe BHEUMMH YCJIOBUSMH, Tax
Kak Lelbli pgn MuHepalloB oOHapyXupBaeT CMNOCOGHOCTL K HOHHOMY OOGMEHY TOIBKO
NpH MOBLINEHHBEIX TeMIlepaTypax u napneHusx (ta6n. 2). INpu oTOM eCliM MakCH=
Manbiag o6MeHHas eMKOCTL SaBHCHT OT 3apsaia MaTPullbi, TO CTPYKTYPHLIM NONO—
MeHueM OOMeHHEBIX WOHOB OllpeneliseTcd KWHEeTHKAa ofMmeHa # MOHOCHTOBBIE CBOUCTEA
myHepannop, Kpome TOro, HOHOOGMEeHHbIe LEeHTPhl MODYT BOSHUKATH HA TIOBEPXHOC=
TH MUHEpPANIOB B CBHA3H C OTKIOHEHHAMH OT 3JIeKTpPOHeHTpa/bHOCTH Ha IpaHHLAX

$hasoBBIX pPAasneios,

brnaroupuarHeie yclopusa 0718 BO3SHHKHOBEHHS TNOPHCTHIX MaTPHL HOHOOOMEHHBIX
MHHEpAlloB, BEePOSTHO, CO3JaloTCA NpH NOOBOOHOM MHUHepanoobpasoBaHdd, Korda
Haubollee MONHO TPOgABIAETCH MoOHUpULHpYIOWAS POk MoONekyn bBohpl. [lelcTBUTENb=
HO, Haubojiee KpymNHbIE CKOMIEHHHA LEOJHUTOBR CBA3aHbI C TY(POTeHHO--OCaNOYHbIMH
nopogaMu, r'oe OHH 4ACTO BCTpPedalorTcs BMeCTe C MapraHUeBbIMHE MUHepalaMu.
Becema 1WHpoOKO pacmpoCTpaHeHBl Kak LeOlMHThl, TAK W HOHOOOMEHHEBIe MHHepalbl
TPYNNH NaNLTOPCKMTa ¥ TOOOPOKWTA B NOHHEIX Ocankax oOkeaHoB., Taxo#l ycroiluu-
BHI TIAapareHe3uC HOHOOOMEHHLIX MHUHEpalloB YKaskIBAET Ha SHAYHTEIBLHYIO 00—
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Ta6nuua 3

TlpuponHble MONUAHMOHHEIC KAapKACH! LEONHTHOIO THIA

CocTap HEO/HTHOI'O 3&]35{!1 Kapkaca

Kapgkaca
AIoMOCHTHKATHE (8i04),, » [(AIO9)3(Si0g), _ 1*~

: 2~ . D
BepuIoCHITuKATHBL (8i0g),, » [(BeOg), (Si0g), .1
AmioMopochaToCH M= (8i0g),, » [(AlOz); (F‘()2)2;(5102)’,:!_{1)+ q)](q-b)—
KaTHEI}

; Lo (2 e 2x—
TuTaHOCHITMKATHBLH (8104),, » [(TiOg), (8iOg), . ]

: 2m s =
LIupKOHOCUTTUKATHBIH (8i09),, » [((ZrOg), (SlOz)n_x]h

Ta6nuua 3 (oxoHuaHue)

Cocrak ueolHTHOro
Kapkaca ' [Tpumeperr
AmOMOCHITHKATHBIR HaTtpomut Nao| (A102)2(Si02)3] «2H,0

BepunnocuMKaTHBL Ilopoaput Naz[(BeO2)(SiO2)3] * 2H50
AJII-OMOCI)OCfb&mCHH“"‘ Buaeur (NaCas){ (A102)10(P02)5(H302}6(Si02)3 . BHZO
KaTHBI :

TUTaHOCHITUKATHELE Jlabynuosur (Nao, Ca) [(Ti05)(Si04)] « 2H 20

LiupkonoCcHIMKaTHBIH Karanneur (Nas, Ca) [(ZrOgXSi04)3] « 2H 20

" HOCTBH (UBMKO-XMMUYECKUX YCIOBUil MUHepalsoobpasoBaHusl, BLIpAXeHHYIO, HA Hall
B3IIN, B GHAYHTEILHOM Mpeoblananuu BoOHOH (askl.

KapkacHble ToNHaHHOHHBIE MaTPUIE! LEOJMTHONO THUIA COOepXaT BO BHYTPH—
KPHCTaJ/NIMYEeCKOM MPOCTPAaHCTBEe BMecTe C OOMEeHHBIMH KaTHOHAMH elle W MOJIeKYJIb
BOMBI, MECTO KOTOPEIX TOCIe TEePMHUYECKOHl neruapatanvyd MOI'YT S4HUMAaTb HOpyTHe
MOJIGKYJIbl Fa30B W KUOKOCTeil monxonoguero pasmepa., Hapsoy c amomocunukarta-—
MH IEeOlIHTHble CBOMcTBa OOHApYXUBAaIOT TAKKEe BOIHBIE KApKacHble OGepHilio=, TH=
TaHO= # WHPKOHOCHIMKATHI, 4TO NPHBOLUT K paciiHperulc. IOHATHA "heomut”. B cpa—
3M C 3TUM TpenJioxeHa Kiaccudukamus TPHPONHLIX UeofUTOB, OCHOBaHHAA HA pPas-
TMuMEX B COCTABE MOJIMAHMOHHBIX Kapkacop (Tabm, 3).

NanbHefinMe uCcnenoBanus, BEPOATHO, NMOIBONAT PACWUPUTEL [epedYeHb MOMHAHWOH=
HBIX KapKacop IEOJIMTHOIO THMNA, HabmonaeMblX B TpUPONHBEIX MuHepanax. Bonee
npo6Has panmMoHATLHAS KIACCHPHKAIMS LEONUTOB B WMPOKOM TMOHUMAHWH 9TOr'O Tep—
-MHHa BCTpedaeT CEepbe3Hble 3aTPYyOHEeHHd, TaK KAaK LeOo/uTHBIE CBOiCTBa Helocpen—
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Tatnuna 4

Knaccudukamus NeonuToB no oTHOmenwio SifAl

CocTap kapkaca Si/Al [Mpumepst
BrICOKOKPEMHUCTEIE >3 $epLepHT, MOPASHUT, KIMHONTHIIO=
IUT, IelllaHOuT
[MpoMexXyTouHbIE 3=2 Gunnuncur, odpppertur, poxasur,
' wabasut
BrICoKOAIOMUHUCTBIS <2 TomMcoHUT, HATPOIUT, CKAlCUMT,

Me3oJIuT, IMOHHapOouT

Ta6numa 5
Knaccupukaliug LeoIuTOB M0 pagMepy BXOOHEIX OKOH
Qo
SiherTUBHBLIE OHAMETP OKOH, A [Tpumepet
llupokonopucTeie, . > 5 doxasur, opdpeTuT
Cpennenopuctrie, 4,3=3,5 lllaGaauT, sPHOHAT, MOPOSHUT, KIIWHOMTH=—
TIONUT i _ ]
Y akonopuctrie, 2,6 AHanbluM, QUITMIICHT, JIOMOHTHT, HATPO=

YT, TOMCOHHT, CTUILOHT

Ta6nuua 6

Knaccudgukauus LeoluToB no ofpemy CBOGOAHOIO BHYTDPUKPHUCTAINIMYECKOTO Mpo—
CTpaHCTBAa :

O6vem UK PUCTAIHYSCKQ=
s il e [Tpumepnt
ro mnpocTtpaHcTea, %
Prixnere, > 40 INonuurur, ¢oxasur, wabaguT, IMEIUHHT
Cpennue, 40=30 ! TeiinanouT, KIMHOTITHUIOIWT, 2PHOHUT, NOMOHTHUT
ITnoraere, <30 AHalbLIUM, HATPOIMT

CTBEHHO He 3A4BHCHAT OT BTOPHUYHBIX CTPYKTYPHBIX 9/IEMEeHTOB KApPKACA, KOTOphie
O6RIHHO HCTONL3YIOT B KAYECTBE OCHOBHOI'O KIACCUPMKANMOHHOIC npusHaxa. [lo=
aToMy NpencTaBngdeTcs HellecoobpasHbIM KilacCHGHIUPOBATEL MPHPOAHBIS UEOIMHTHI
M0 UOHOOOMEHHBIM W AancOpPGUHOHHEIM CBOHCTBAM Ha OCHOBe DASIUYHHA B BellMYHHAX
OOMEHHO! EeMKOCTH, BUYTPUKPUCTAINIUYSCKOTO O00benma u KUHEeTHYESCKOr'O nHaMeTpa
BXOUHBIX OKOH,

Bonpocs! HOMEHKIATYPEI TPHPOOHBEIX IEONHTOB OCJIOXHEHBI CIIOCOGHOCTBIO MHHE=
panoB K WoHHOMY ofGmeny. TloaTOny oTHeceHHE WBOCTPYKTYPHEIX MUHEPANOB K
pasiiiyHbIM BHOAM NPencTaelgeTCsd OOCTATOYHO YCIOBHLIM M TpebyeT OeTallbHOro
U3YUYEeHHS 3a4BUCHMOCTH CTPYKTYPHOI'O COCTOHHHS, HOHOOOMEHHBIX . H, a0COPOIMOHHBIX
CBOHCTB, TepPMHYECKOH M XHMHYECKOH YCTOHYMBOCTH OT COCTABA LEOIHTOB.

[ng amoMOCUNUKATHLIX LEONUTOR BAXHOK XApPAKTEPUCTUKON, B SHAUMTELHON
Mepe onpepenglomet HOHOOGMEHHBIe CBONCTBA, TEPMUYECKYI0 ¥ XUMHUYECKYIO YCTOH—
YUBCCTL, SB/IGeTCH OTHOCHTe/bHoe conepxanune Si u Al B xapkace, Ilo orHoweHHIO
Si/Al pce neonuTel MoryT GmITH pasnenieHbl Ha BLICOKOKPEMHHCTHIE, TIPOMEXYTOU=
HBle W BeICOKoalliomuuuenpie (Tabn, 4),
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OuyeBuOHO, YTO C BoapacTaHWeM congepkanug Al B UeomuTHOM Kapkace yB&IH—
ypaeTCcg O6MeHHag eMxoCcTb., OnHako, Kak npapiio, ONHOBPEMEHHO MOHWXKaeTCd
XMMHYECKAS W TEePMUYECKAS YCTOHUHBOCTE, 4 -3a4acCTyi0 u spbexTHBHBI mHAMETD
BXOOHBIX OKOH. [looTOMy B mpakTH4eCKOM OTHOLIGHHH HauboNblMii MHTepec MNpell-
| CTaBIMIOT BLICOKOKPEMHUCTHIE U MPOMEXYTOUHbIE LHEOIHTHL,

Ancop6IvMoHHEIe CBOMCTBa HEONHTOBR ONpeneldioTcs sheXkTHBHBEIM OUAMETPOM
BXOOHBIX OKOH W BHYTPHKPHUCTA/NIHYECKUM OBBEMOM, 3aHATHIM MOJEKYlaMH BOHEL,
Ha ocnope paanuuuii adbeKTHBHLIX OHAMETPOB BXOOHEBIX OKOH MOTYT OBHITH BhINEIIG=
Hbl [HPOKOMOPHCTEIE, CPenHeNOPHCThle W y3KomopucToie HeonuTel {Ta6n. 5). Paa=
Tyyus B 9QPeKTHBHOM OUAMETPE BXONHBEIX OKOH UMEIOT BA)KHOE MPAKTHYECKOE 3HA=
YeHHEe OJ1d AOCOPGHHH TIa30B H XHAKOCTEeH u MONeKylapHO-CHTOBOIO pastelleHud
cMmecetdi,

KonuyecTpo HeonmTHON BOOEI, & TakXe Opy:r#X MONEKyl, KOTOPLle MOI'YyT OBITH
ancopbupoBadsl OeTHAPATHPOBAHHEIM HEOIUTOM, ONpenelgeTcd 06BEMOM CBOGOI—
HOI'0 BHYTPHKPHCTaNIH4ecKoro npocrpancrea, [lo ceofonuomy ofbemy HeONUTEH!
MOTYT GEITH pa3felleHbl Ha pHIXIbIe u MIoTHEIE (Taén, 6),

Oco6o prixiieie LEONUTH, KAK TPaBuUilo, gBIGIOTCH U LIMPOKONOPHCTHIME, B TO
BpeMsi KaK INIOTHBIE LEONUTHI O6LIYHO comepxar Gonbuioe xomugecTso Al, 4TO ON=
penensieT BHICOKYIO BACENIeHHOCTH BHYTPHKPHCTAIUIMYMECKOTO MPOCTPAHCTBA KE&THO—
Hamu., BeimmuuHa cpofoOHOIO BHYTPHKPHUCTAJUIMYECKOrO MNPOCTPAHCTBA HAPAOY C
pasMepoM BXONHBIX OKOH $BISeTCH BAXHOH XapaKTepPHCTHKONR ancopbIMOHHBIX
CBOMCTB LEOINUTOB,

YuukalbHple WOHOOGMEHHbIE W aOcOpPOUMOHHLIE CBOHCTBA MPUPOOHLIX UEO/MTOB
oflpedengioT WHPOKUE MEepPCHeKTHBLl MX MPAKTHHeCKOro ucrnonbaoBanug [ Yenumee,
1977). [lpupeneHsnlit ONBIT KlacCHuUKAIMM NPUPONHEIX LEOMUTOB B 3aBHCUMOCTH
or otmomenus Si/Al, pasmepa BXOUHBIX OKOH ¥ O6BEMA CBOGOMNHOIO BHYTPHKDHC=
TaNMYeCKOro TPOCTPAHCTBA TOMOraeT OUSHHTE BO3MOXHEIE OGMACTH MCIOIL30OBA=
HUS [OEOUTOB B KadeCTBE HOHHTOB W ancopbeHTOR.
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leonoruueckue uccnenoBanus NOCHEAHUX JeT [ Muxajinios u ap., 1971; 'saxa-
pug u Ap., 1972 npusenn x BrisBreHuio B pasmuuapix peruoHax CCCP uenoro
pana MecTOpOXAeHWHl NPHPOAHEIX Heo/MUTOB. MuOTowHCHAeHHBIMEH 1a60PATOPHEBIMHU,
TIOY TIPOMBIIUIEHHEIME M OTBITHO-TIPOMBIIJIEHHEIMH WUCIBITAHUAME TOKAa3aHB! WIHPOKHE
nepcrneKTHBLl INIpaKTHYeCKOro NnpiMeHeHHs NPHPOAHBIX IIEOJT'PITOB BO MHOTHX OTpacC-—
ngX MPOMEIUUIEHHOCTH M CeNTbCKOTO X03sicTea., Bce OTKpRITHIE M H3yUeHHBIE K
HACTOAWEMY BpPeMEeHH KPYIHBIE 3afeXy HMeo/UTOR HMET K/IMHONTUIOMHTOBEIH, MOps
ASHHTOBBIE MM CMemwaHHL#i cocTaB. BBuay aToro uayuenue CTPYKTYPHO-KPHCTAN-—
AOXUMHHECKHX ocoBeHHOCTEel HEeoAUTOBLIX MHUHEPanoB ABNAETCH 3agaveil axTyallb-—
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Pue. 1. [luarpamma cocTaBa KATHOHHOIO KOMIUIEKCE HNPUPOAHBIX ¥ MOAUGUIHPORAH-
HeIX ¢opMm Kmumonrumonura (@) u mopaenator ( §) '
Mecropoxaenua: ¢: [ - [Isersu, 2 - HoemGepsn, 3 -~ Afiger, ¥ - Banxwio,
5 - Kpalsukoro, 6 - Coxupswlia, 7 - [eiiaepuoe;. f: I - Kumepm, 2 - 3axap-
naree, 3 - CHHTeTWYECKWH MODASHUT .
I - npuponsrie ofpasur; II - Na—popmbi; 11 - Ca-dopmer IV - K—popmsr

HO#t u MoxeT B Gonwuoiél crerneHu CnocoGCTBOBATE OOBACHEHWIQ HaGnoOpaeMbIX Ba-—
puauri QUSHKO-XUMHUMECKUX CBOUCTE LeONuUTOB PA3HBIX MECTOPOMASHWH.

B craThe NPUBOASTCS PESyNBLTATH HSYYCHHA HEXOTOPHIMY QU3WYSCKAMY MeTORa—
My OOpAGKOB eCTECTBEHHHIX ¥ MOAWpHIMPOBAHHEX (xaruonsamewesnwnix Na-, K-
Ca- u Cu-popM) neonuTopmx mopof pafa mecrtopompennit CCCP: [lasereu, Afi-
par, Hoembepan, Coxupuuua, KpainukoBo, Danxwi3, TeiisepHoe (kauHOTMTHIONMTO-
peie 1o cocrtapy), Keumepmn, Boauna (knumonrrmaonnr-mopnenurobwie) u Kapamar
(MopaenuTopoe). Vcrons3oBansl TakXe 06pA3NE MaKPOKPHCTA/NTHYECKOrO MODAEHH~
Ta H3 IPOXHIKOB B TYPOreHHBIX mopoaax 3axkapnaTks (o6pasen f.B. MacnsaxeBn—
ya) W CHHTETHYECKOTO MODAEHHTA, MOMYYEeHHOr© IpH HApOTepMansHol o6paGoTke
nepmuta (oB6pasen C.A. Menuksu).

CocTap KATHOHHOI'O KOMIVIEKCA H MOAWGHIHPOBAHHBIX O6GPA3LOB KIWHONTHIIOMH~
TOB M MOpPAEHMTOB, ONpedelieHHEIH 1O OAHHBIM XHMHYEeCKOrO AaHAaNu3a, NOKA3aH Ha
muarpammax (puc. 1).

dusnyecKkHe MeTOAB! HCC/eAOBAHHS, NPHMEHABIIMecs aBTOpaMi, MO3BONAIT He
TONMBKO MOMy4aTh HHGOPMALMIO O CTPOSHHH H CBOHCTBAX LEOMUTOBEIX MUHEPAIOB,
HO ¥ COCT4BUTBH MpefAcTaBleHue 06 0COGEHHOCTAX pacrnpefeNeHus OOGMEHHEIX KATHO—
HOB ¥ MONEKyN BOAB! B KaHallaX UX CTPYKTYpPH,, YTO OCOGEHHO CYWeCTBEeHHO MNpH
uaydeHny Taxol pawHelnueli Xap4KTepPHCTHKY HEONHTOBOrO CHIPbH, KaK afcopbmu-—
OHH&H CIOCOGHOCTB.

HecnepoBanug ecTeCTBEHHBIX W MOAHGUOHPOBAHHEIX LEO/NHTCOAepHKalluX TOPOA
6winp pumonsens: Ha MK-cnexrpogporomerpe UR =20, penrreHoBckoM OHGPAKTO-
Metpe [OPOH-1,5, paamocnextpomerpe SIP-P3-1301 u uMIOyinCHOM KOrepeHT-
HoM crekTpomerpe fAMP c pabouelt wacroroit 21,2 Mlu.

HK~cnekTpockonig. CrnekKTprl NOriowWeHns GblIM CHATH B O6GMaCTH BOMHOBHIX
yncen 400-4000 cm~1 na npenapaTax, OCaXHNeHHEIX Ha noanoXke KBr u3 BsBe-
cu ppakupn § 0,001 MM B GyTHaOBOM crnupre. Y IPUPOAHBIX KAHHONTHIIONMTOB
M MOPAEHHTOB H3YYEeHHEIX MECTOPOXAEHHH OHH HE3HAYHTE/LHO OTIHYAIOTCH B 06—
NacTH NpoapBleHus COGCTBeHHBIX KonebGaHW# BHYTPeHHUX WM BHeLIHHX CBg3ell KpeM—
Hexucioponsoro kapkaca (400-1200 cm=1), a rakxe OH-rpynn g monexyn
neonutHoit popm (1500-1700, 3000-4000 em~1). 3aBucumocts TQHKOH CTpPYK=—
Typel MK~criekTpop mornoweHus OT cocTaBa o6MeHHBIX KATHOHOB Haubonee HeTKO
npospngeTcd B ofnacty koneGaunuit xapkaca 400-700 cv~Ll. Hurencusnocts no-
fioc mornomenxs 610 cm~1 ¥y kauHonTunomatTa u 620 cem—1 ¥ MOPASHHUTA (xone-
fanne 7O PHEWHWM CBH3SM TeTPA®ApPOB, YYBCTBHTENbHOE K CTPYKTYyPHOMY MOTHBY
KApKaca HeoluTa) y6LIBAET, a NOYIIMPHHA X yBEeNMMYHBAETCH TIPH 3aMeuweHuu 06—
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Puc. 2. UK—cnexTpel moriouweHuss pas3fiHYHBIX KATHOHO3AMEUEHHLIX (GOPM KNnHHO-~
nrunonuta (g - [dsersu) u mopnenura (6 - 3akapnarbe) npu TeMIlepPATypax npo-—
xamBaHus npobwm 100, 400, 600°C

~L
&
N

MeHHOTO kommiexca B nopsaake K—Na—Ca, HecMOTps Ha Hanu4YHe KPYIHBIX MOJOCTEl
B KeCTKOM H30OMeTPHYHOM KapKace MopaeHHTa. B npupoaHLix npofax HHTEHCHBHOCTBL
ToKa nmuka aGcopbunu spngercs ycpenHenuoit mexny (K, Na) = Ca=popmamu.

3aBucuMOCTE TOHKOR KoHpurypamuu HK-crnekTpor mormouwenus oT cocrtaBa 06—
MEHHHIX KATHOHOB YCHIIMBAETCS TPH NpoKanuBaxku obpasuos go 600°C. Ha puc, 2
nokasanel MK-cnexkTpel mornomenus KaTHOHO3AMEEHHbIX (OPM K/IMHONTHIONUTA M3
MecTopoxneHus [1serBu ¥ MPOXKHUIKOBOIO MOpAEHHTA U3 3aKaprnaThd NPH Temiepa-
Typax npoxamupanua 400 n 600°C, XapakTep uamenenus WK-cnexTpos sensgercs
THIMYHEIM (79 Bcell COBOKYIHOCTH HCC/MeAOBAHHHIX 06pa3loB, OAHAKO HHTEHCHB-
HOCTL TpaHCHOpPMAaNWK CTPYKTYpPHl B Ipollecce NpOKAaNuBaHus cledmupuyHa ana ob-
PaA3SUOB pPa3/IHYHEIX MEeCTOpPOXAeHHIH.
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Puc. 3. 38BHCHMOCTE ONTHYECKOH MIOTHOCTH momoc normomenus 610 om—L xmu—
sonrunonata (@ -~ Jaereu) u 620 cmv—1 moppenura ( 6 - 3axapnartee) or Temne-
PATYpPL! IIPOKAIMBAHASA

IMonoct mornomenus 610 cv—! (xmanontumomur) u 620 cm—1 (mopnenut) c
yBelnuueHHeM TemIlepaTyp NPOKANUBAHUS CYWECTBEHHO YMEHBIIAIOTCH N0 HHTEHCHB=—
HOCTH H CMeIaloTCd B CTOPOHY MEHBIIMX BOMHOBLIX uYucen B Ca-popMax KauHO-
nrunonuta (o 575 cm—1 mpu 600°C); K- u Na- dopMmel XapakTepuayioTcs
CpABHHTENBLHOH CTAOHIBLHOCTBIO NOJMOXEeHHS MAKCHMyMa 3Toro nuka abdcopbuuu B
HeonuTax. i

Ha puc. 3 naHa 3aBECMMOCTb ONTHYECKOH IVIOTHOCTH TOJOC nornomenua 610
u 620 cv~1 ana Na-, K- u Ca-}hopM KNMHONTHIOMMTA M MOPAEHHTA OT TeMIe—
paTyprl npokanupaHug, Tepmudeckas TpaHchopmaluf CTPYKTYPH MHHEpPANa NposdB-—
lgeT 3aBUCHMOCTE OT COCTABa OGMEHHOrO KOMILIEKCA (cMm. puc. 3).

[Tono6uble uamenenuss Koupurypauuun MK-cnexTpoB mornoweHnns NpoOHCXOAAT, Be—
posTHO, 3a cyeT Auddy3uu OOGMEHHBIX KATHOHOB BO BHYTPEHHMX KaHallaX CTPYKTYy-—
PBI IeoJMuTAa, .

OTHOCHTEALHOS  yHNopAAoYesHue CTPYKTYPH Kapkaca u TepepachpepnenesHue
nMoKanuzauuit O6MEeHHBIX KATHOHOB BO BHYTPEHHMX KaHANax YCHAMBAaeTCs TpH
narpesannn no 400°C, B sTom mHTepBame TemmepaTyp B Na- u ocobenno K-
dopMax NPOHCXOAHT yBelMYeHHe HMHTEeHCHUBHOCTH H pasdpelleHHs THKOB NOIrJIoUleHHS
610 u 620 cm-1. Bugumo, To CBSISAHO C NPOLECCOM OErMAPATAUMH H COTpPHMEeH-
HOW ¢ Hel murpalueldl OGMEHHBIX KATHOHOB M3 KpPYNHBLIX NOMOCTed KapKkaca B Mell-
kue. [lpn 3TOM DOBBIUEHHE TeMmrepaTypr npoxanupahus eeime 400°C BrhswBaeT
NOCTeNeHHOe BHe[ApPeHHe KATHOHOB B MEeXTeTpasapuyecKue MPOMENKYTKH KapKkaca
NpUBOAMT K YACTHYHONH aMOpdpU3alMH CTPYKTYpHl MHHEpaia, KOTOpas MPOCHeXHBAET—
Cd B YWVMPEHHM M Pe3KOM NANSHMM DPA3pelieHHS XAPAKTEPUCTHYECKHX MOJ/OC MOrjio—
wenus, Crenens amMophusalnd 3ABHCHT OT pa3Mepa H THAPATANMOHHOH CNocoGHOC—
TH OOMEHHOIO KaTHOHA,

B o6nactru nposgBnenus AepopmaunoHHHX konebauuniit O-H-cBgaelt mMonekyn Bo-
nbl Ha MK-cmekTpax Bcex KATHOHOBaMEUIEHHBIX (GOPM KJIMHONTHJIONHTOB OGHApYMKe—
HA OOHa NoNoca C MakchMymom mornoutenus (1630-1645 cm~1), Beckma cnao
pacuennsouascs Ips TeMmnepaTypax npokamueanug 400-600°C . B unTeppane
BommoBEIX wucen 3000-3700 cm~! (Banentunie xone6amua O-H-cpsseit) HAGMI0-
natoTca Tpu nomock normomenns (3200-3260; 3430-3460 u 3610-3630 emL) .
Mamenenne NONOKEHE MAKCHMYMOB ¥ OTHOCHTENLHBIX WHTEHCHMBHOCTeH Npu NpoXa-
TUBAHWM TPOMCXOANT HeoauHakoBo Ang Na-, K-, Ca~popm. IloBhnuenve Temmepary-
pBbl NpOKamuBaHUG OO 600°C NPHBOAUT K COBUI'Y MaKCHMYMOB BCEX TOMOC
abcopbunrd B CTOPOHY 6GonbuuMx dHacToT, ocobenno g Ca—pOpMBI  KIMHONTH—
nonura. i EER A

CooTHOWEHHE KOMMYECTB MOJeKylapHO-ToABMKHOH Boawkl (OnTHYeckas MIOTHOCTE
nofock moryaomenns 3440 cvm—-1) kx NpPOYHOCBS3AaHHOH Boge (OmTHYeckas mAOT—
HOCTEL MOJOCH! morfoumenud 3610-3630 cm~-1) TpAaKTHYECKY COXPAHASTCHA HEH3=—
MEeHHBIM BO BCeX KAaTHOHO3aMewaloWnXx dopMax mnpu TeMmnepaTypax NpoKAanupaHHus
usyyaemeIX HeonuTor BioTe Ao 6000C (puc. 4). lNpu srom Ca—popMBI 1HE0TH~
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PHC. 4. BBBHCHMOCT!: Be/M4UHB] OTHOWIEHHHA OINTHYECKHX IIMIOTHOCTEH MNo/0C IMOTO=

werus 3440 cm=1 u 3620 cv=l wimnontuionura (a - [asersu) u mopaeHuTa
(6 - 3akapnatee)

TOPR. COAepXaT MaKCHMAJbLHOEe KOMWYeCTBO BOAEI B HEMpOKaNleHHbIX obpacuax, a
CKOpPOCTE fAeruaparanyy npu HarpeBanun oT 100 po 600°C ypenuunpaercs B
pany K~Na—Ca. HauGonee weTko 2Ta 3aKOHOMEpHOCTb IPOSBISETCH ANlE MOPHEHH—
;I‘OB, MeHee YeTKO - O/1s8 KﬂE:IHOl'ITHﬂOI[HTOB. MoxHo CHYHTATh, YTO KOMHYEeCTBO H
NoJ/I0eHue MOJIeKY/l1 BOABl B KapKace Leo/HTa ONpeaeldaiTca KaKk ero c'rpyx'rypoﬁ.
TaKk U CcBOicTBaMi ofMeHHOrO koMinekca. Peaynwrarm HK-uccnemomanwuit cocros—
HMS BOABl B KATHOHO3AMEUEHHBIX GopMax KIHHONTHNONHNTOE XOPOWO KOoppenupyioTcsd
C NAHHEIMM SAEPHOr'O MATHHTHOTO. peaoHanca (fIMP).

fpepHeit MareuTHLI# pesoHaHc. [IpuMeHeHHe 3TOro MeTona WIS H3yHEHHS CO-—
CTOAHHS COpPOMPOBAHHOH BOAB! B IEO/IMTAX OCHOBAHO HA HBJIEHHH 3ABHCHMOCTH pe-
AAKCALMOHHEIX XApAKTEePHCTHE curHana IMP (BpemeH cCnMH-CTIMHOBOI- To u cnue-
peweTouHol T 1 penaxcaunﬁ) ancopGara OT CHeUU)UKH TNONOMEHHA ero B copb-
nuoHHoM obneme [Jleme, 1963; Pfeifer, 1972]. VMlomepenusi BpemMeH CIHH-pe-—
IIeTOYHOH peflaKcCalun TI IIPOTOHOB B 06pas3lax KAaTHOHO3aMeWEeHHEIX (OopM HeoiH-—
TOB TOKA3anH, YTO pe/laKCAllHOHHEIE KPHBLIE MMEKWT ABYX@ASHEIH .XapekTep He3aBi-
CHMO OT coctTaBa OBMeHHOrO KoMmmiekca, OTHOCHTeNIbHOE cOodepMaHue TPOTOHOB B
ba3ax, OTNHYHBEIX IO IHAYEHHAM Tl' MpaKTHYECKH He 3ABUCHT OT npeobradaHus
TOrO WM MHOTO KaTHOHA B OoOMeHHOM KomIuleKce; HAGMOAaeTCa ML H3MEHeHme
ofuleff BOOOHACHIUEHHOCTH, yBemuuupaomeiica B pany K—Na—Ca.

C TOYKM BpeHnAs OUESHKH TeXHONOT'HYeCKWX CBONHCTE TPHPOAHBIX HEONNWTOB W WX
TNpUMEHeHHs AJIS OCYIWKH NPHPOOHLIX ra30B HaubonbWHWH LHTepec LPEeACTABNSIOT HC-
cnefopaHua cBoficTe agcopfaTa B XOOe MHOTOUMKJ/IOBBIX HMCHEITAHUI, A TAKXe H3—
MeHeHHue CBOHCTB COpPGHPOBAHHON XHAKOCTH B 3aBHCHMOCTH OT Oo6uwlero ee cogep-
Kapus B obpadie.

Perenepanus w® Hacmmenwe o6pasnoB OCYmMEeCTBIASNHNCE NYTeM Harpesa
no 200°C ¥ BHIOepxHBAHHEM IIpH 2TO# TemmepaType B TedeHne 1 9 ¢
nocnefyiounM oxnaxaerueM ac 20°C B reyenne 6 4 B 3AKPHITHIX GIOKCAX U HA-
ChIIEHHEM MApaMHi BOAb! NPH OTHOCHTENLHOH BhaxHOCTH = 70=80%,

ViameHeHnue coflepXaHus BOOLI B 06pasUe OCYWeCTBASNOCH BAPLHPOBAHHEM Bpe-—
MeHHM HacelueHnsi. B xadecTpe aTanona cofepxaHud BOAB GbII HCNONL30BAH 0Gpa—
3ell MHAPOTEPMANBHOTO MopAeHuTa. MamepeHue obweidl BOAOHACHILUEHHOCTH 06pasa—
uos, KONMu4ecTBA OTAeBHEIX a3 copfara u Bemmuud T ocywecTeaanocs mo
craunapraeiM Mertoaukam [ llenkun, 1977]. PesymnTaThl 2KCHNEPHEMEHTOB IPEedCTAB=
nerni B Tabnune. OTHOCHTERLHAS BOMOHACHIWEHHOCTL (B %) MOXET CyXHTE IOKA—
3aTenemMm cogepxanug copbupyloweit ¢asw B mpobax.

Bo Bcex uccnepomanHmIX ofpasmax BuIAenaiOTCA TPU ¢a3bl COpGHPOBAHHOR BOABI
c ppemenamy penakcamun 40-50; 5-10 g 0,5 mxe. CopGuruoHHble cBOHCTBA B
pereHepupoBaHHEIX 0fpasnax NPaKTHYECKH He M3MeHSANNCh 0- CPABHEHHI0 C HCXOfd=
ueiMi. Hamenenne cooTHowenns $a3 copGupoBanHOM Bonm c pasnmuubiMd. 1] B 38-
BUCHUMOCTH OT ofuleif BOAOHACHIWEHHOCTH HAGMOMNAETCH TOMBKO ANH KIHHONTUNOMU-
TOB M3 MecTOopoXpaeuwit [A3erBu u Ajinar.

OTHoCHTeNMBEHOE TOCTOSIHCTBO BpPeMeH CHHH-PeIleTOYHOH pefaKkCAlMH MOXHO CBd-
3aTh C HAMMYMEM B HCCMeAyeMbix ofpasmaX Tpex THIOB COpPGLHOHHBIX HEHTPOB.
Ecan cuuraTh, 4TO ofmMeH Mo/leKylamu BOALI MeXay dasamu 38TOPMOXEH, T.&.
eci CKOpoCTh - Aupdy3MOHHOTO Oo6MmeHA MeHblle CPefHero BpeMeHH NpeGEHIBAHUS COp-—
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Hamenenue ofwero KoMu4ecTBA BOAbI U ee (A3 B NEONUTOBLIX NOPOMAX DPASJHYHBIX

Mecro- [laHHBIE HCXOMHOTO 1% 5* 10*

poXAeHHe obpasna

Kamepnu | 87,9%4 62,2 51,5 58,8
40%, 7, =48
35%, Ty =13 60%, T4 =40;

25% T, =0,5

Bonuna "r'.':‘v.r?:"‘4 63,5 60,4 42,7
50-55%, T =38
30%, T, =10 50-55%, T =30-40;
25%, T1=0,5

Kapapar | 58,5%% 86,2 76,3 66,9

30%, T, =36-40;

Astpar 82,5*4 68,3 68,8 60,6
30-35%, T, = 50%, T, =38; 20%, T1 =10
iy 30%, T =0,5
20%, T1=0,5 :

Coxupruna 71,3 *4 8153 | = 59:3

15-10%, T, =40;

Kpamau- | 72,8%% 54,2 62,1 55,6

e 10%, T, =50-60;

[lsersu 80,5%4 48,9 41,4 50,4
20%, T, =30-40 25-30%, T, =40-60
80%, T, =5 30-35%, T, =

30-35%, T 10,5

*Bpems Hachiuenust ofpasuop nocfe l-, S-
cocTaBaanc 5 .
2Bpema Hachmenus o6paauop nocne 20-, 40- u 120-maxnopoii berenepatnu
cocTapaano 2 cyT.
*3 Hacrmmenue obpasuos npu S80-UHKNOBOH pereHepauuH B TedYeHHe 2 CYT.
' ConepxaHue copGHpOBaHHoﬁ BoAr B oDpa3ue OTHOCHTEBLHQ ITAa/IoHA {o6pasen
rHAPOTEPMANBHOTO Mopnenma SKBHBAJISHTHOTO Beca),

, 10— y 80-uuknoBoii pereHepauuy .
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MECTOpOXAeHU B 3aBUCHMOCTH OT 4uCila HUKIOB pereHepamud (mo manusiM SIMIY)

HOe coOepxaHHe 3TOi

30-35%, T1=8

30-35%, T1£0,5

20*2 40*2 80* 120*2
88,9 91,9 62,2 §1,2%8 87,0
30-20%, T, =10; 10-20%,T1< 0,5
102 85,3 87,7*° 92,3
30%, T,=10; 15%, T1<0,5
94,9 100 99,5*3 104
-30%, Tl"‘=48
50%, T , = 10; 20%, T1%€ 0,5 50%, T1=10
20%, T1=0,5
95,2 92,2 59,8 98,8
30-35%, T, =38 50%, T4 =38 30-35%, T, =38
50%, T; =8 20%, T1=10 50%, T1=8
20%, T1=0,5 30%, T,=0,5 20%, T1=0,5
95,7 94,6 64,5 99,5
70%, Tq=4; 20-15%, T1< 0,5
92,9 % = ks
60-65%, T, =4; 30-25%, T1< 0,5
85,4 72,2 57,9 91,0
© 20%, T, =20-40; 25-30%, T, =40-60; | 20%, T,=30-40
80%, T, =5 80%, T1=5

[IlpuMeuanne. B Bepxnerr CTpoke Mo KaXHOMy MECTOROXAEHHIO ykad3aHA 06—

masi BOAOHACHIMEHHOCTH (B % OT ofmweli BOAOHACHIUIEHHOCT ucxonHoro o6paamua),
B nuxuux crpokax no xaxaomy MEeCTOPOXACHHIO MPUBEAeHb BPEeMeHa CIHUH—pelle—
TOYHO¥M penakcamun (T , MKC) Kaxaoi ba3rr copbupoBanHOi BOAEI H OTHOCHTEL—
aser (B % x ofwmeit BomonaceifennocTn).
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OUpPOBAHHBIX MOJIEKYZl y LEHTPOB PAa3nuyHOH NMPUPOMABI, TO COOTHOWEHHe OGBEMOB
bas ¢ pasmuuipiMu T, GymeT XepakTepH3OBATH OTHOCHTENBHOE CONEPKAHWE UEHT—
pPOB KAMXAOT'0 THIIA,

Hureppan enaroHacemueHHOCTelf, B KOTOpRIX HabllogaeTcg MOCTOSHCTBO
KOHUeHTpamu# ornenbHex ¢as copbara, OyneT XxapaxTepusoBATLCS OQHMMH
R TEMM Xe CKOPOCTSMHU oubdysuonHoro of6MmeHa. IlochneAsee uHMeeT MecTO B
ofpasnax u3 Mecropoxaehuit Kpaitnukoso, Coxupnuna, Boauna, Kumepnu, Kapa-
Aar. Ong N3eTBCKOro M AlNArCKOre KIMHONTHIONHTOB HABGMONaeTCH Mepepacupegc-
NleHHe cooTHOWeHul ofbeMoB (pad COpGMpOBRHHOK BOAW C padnuuuemu T B 3a-
BHCHMOCTH OT CTeNeHH BOOOHACHIMEHHOCTH; y¥Xe IpH NOHHXEeHUH NocienHel o
50% cranoBuTCA 3aMeTHLIM BRuguue Auddy3uOHHOro obMena memay dasamu. Mom-
HO INpPeAno/ioXuTh, YTO ONg NocCiedHHX OOPA3NOB CKOPOCTh COpPOUHOHHEIX NPONEcCOoB
Gyner 3apuceTh oT obmel BIArOHACHIEHHOCTH, TOTAA Kak ANd NepPBHIX 3TA CKO-
pocTs GydeT NpubAu3HTENBHO MOCTOAHHA,

YpennyeHnue OTHOCHTENLHOrO cofepXaHug a3 c Tlg 0,5 MKc u Tl = 40~
60 MKC TOKa3pBAeT, YTO UeHTpPHl, XAPAKTEepH3yeMble 3THMH BPEeMEHAMH Denak—
cannu, Golee 9HEPrHYHO COpPOMPYIOT BOAY IO CPABHEHMIO C LEHTPAMH, XAPAKTEepH-
IYEeMEIMHA Tl = 4-10 wmxc.

Cnenyer = OoTMeTHTB, 4HTO B Ofpasuax TrHAPOTEPMANBLHONO MODPHEHHTA [PH-
CYTCTBYIOT TONAbKO nBe ¢assl copbuporanHolt moner: ¢ T7 = 60 wmke (70%)
Hu T1~s 0,5 mxc (30%), M »T0 COOTHOWEHHE He MEHSeTCd BIVIOTH OO
pjarodacsimedsocts 30% or MAaKCHMANLHOH emkocTH ofpasua. CnegoBaTensbHO,
obpasus ¢ makcuMambHbiM cofepianueM ¢aa ¢ T7<0,5 mkec u Ty = 40-60mke
nomxkHp! 0BnafaTe NOBBIUEHHON oCywaolell CIOCOBHOCTEIO NpH HUSKHX BIIAMHOCTRX.
EcrecTpenHo, uTO ONMg mpakTHYEeCKHX Lenell HeoOGXOAWMO He TONLKO BHIABHUTL copb-—
HHOHHEIE CBOHCTBA HEONWTOBOM ¢Aa3bi, HO H B KaXAOM Clydae YCTAHOBUTbL €€ KOH-
wenrpanuio. Boamoxuocta meroma AMP B aTom OTHOweHHH OYAyT PACCMOTPEHBI
HUXe,

" PenrresoBckas anppakTomerpusi. [lo HaCTOAUlero BPeMEHH HE YCTAHOB/IEHO
AOCTATOYHO YETKOH KoppenglUud MeXAy XapaKTepoMm H30MOpPHH3MA B LEOJATAX Iefi-
NaHAUTOBOH M MOpPAEHUTOBOH TPYNH H TNAapaMeTPAMH KPUCTaNAM4YecKoil pelieTKu
aTux Munepaio [Yenwmmes u ap., 1974; Alietti, 1972; Boles, 1972; Naka~
jima, 1973; Passaglia, 1975]. 3ro BnoiHe OGBSCHAMO *PHIXIOCTBLIO” CTPYKTYp-
HOI'O KApKAcA LEOJHTOB H BO3MOXHOCTBLIO OTHOCHTENLHO CBOGOAHOIO pPaA3MelleHHs
O6MeHHBIX KaTHOHOB BO BHYTPHKDHCTALIMYeCKHX NOoiocTax Ge3 CyWecTBEHHOTD U3—
MEeHeHHs MeTpUYeCKHX XapakTepucTuk. MHTeHcuBHOCTH pednexcor Gonee YyBCTBH—
TeNbHLl B AAHHOM Cllydae K H3MEHeHHIO XMMHYECKOrQ CoCTapa B Cpa3u ¢ Gonee
OTHeTNHBO} pasHulell B 3HAYEHUSX ATOMHLIX MHOXUTellell pacCesHus HOHOB OOMeH—
HOT'O KOMIJIeKCA.

I'paguyeckoe usofpamenne H3MeHEHWH WHTEHCHBHOCTEH Haubollee CHABHBIX peth—
NeKCOB MOAHGDHMUMPOBAHHEIX (OPM KJIMHONTHIIONUTOE H MOPAEHHTOB B 3aBHUCHMOCTH
oT mpeobnanawmwero p o6MeHHOM KOMIUIEKCE KAaTUOHa NpedcTaB/ieHo Ha puc. 5.
HnrencusnocTs mukop Na-popmbl mpuasaTa 3a 100%. Ofmas cxema uameHeHus
NMUKOB TPUOIM3UTENIbHO OAWHAKOBA AN BCeX OOpas3uoB. ’

M3 npuBeneHHLIX OAHHBIX CledyeT, YTO PA3HHLIA B SHAYEHUNX OTOEMBHEIX peduieK-—
COB MOXET OkITh BEchbMa CyWecTBeHHOH. Y KAMHONTWIOMHTOB MAKCUMANbHAA pPas—
HHNA B 3HauyeHusx gocTuraetT 33% ana pednexkca 020 u 47% nna pednexca 200:
ang pepnekcop 330, 400 y 350, 151 aTu pemmuunel Menbmie - 25 u 21% co-
OTBETCTBE&HHO, .

Y moppesnToB HapBosee YYyBCTBATENBHEIMH K BIHSHEI 0OMEHHHX KATHOHOB HA
WHTEHCHBHOCTH oKka3anuck pepnekcr 330 - pasuuila mocturaer 63% u 110 -
pasHuua pocruraer 47%; Goneuwei crabunbHocThid obnapalr pednekcrr 150 wu
402 - paanuna cocrapnger cooTsercTBenHo 25 u 15%.

YuuTeiBag TO 06CTOATENLCTBO, YTO NOMYyYeHHBIE MOMWGHIHPOBAHHBIE GOPMBI He
ABMAIOTCH NOJHOCTLI0 MOHOKATMOHHBIMH, MOXHO MOIYCTHTE W HECKOMBKO GO/bliHe
BHaYEHUHA OTKMAOHEHWUIt,

Paanuuna p suavenusx ornowenuit lhkl/Ihkl(Na) orpenshpix 06pastop BEIS-—
BAHBI CYMMADHBIM BO3AeficTBUeM psana GAKTOPOB: PA3NHYHON CTeNeHBIO KATHOHHOIO
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Puc. 5, HaMeneHue HHTEHCHBHOCTEH OCHOBHEIX Pe(/IeKCOB MOAHGHIMPOBAHHEBIX
dopm kmuHonTunomura (@ ): (umppwr na wxame): I - 020, 2 - 200, 3 - 330 -
400, 4 - 350; mopaenuros (60): [ - 110, 2 - 200, 3 -.330; 4 - 150,
5 — 402 mno oTHOIWleHHIO K HHTEHCHBHOCTH Na-popMm

I - Na—popma; 2 - Ca—popma; 3 - K-gopMa;

Mecrtopoxpenus: | — [daersy, [ - Hoem6Bepan, [l - Aspar, IV - Coxupnu-
na, V- Kpainukoso, VI - Teiisepsoe, VII - Kumepmu, V - 3akapnatee, IX —
CHHTETHYECKHIf MOpPOEHHT

3aMellleHus, HamMuMeM Npumecel, HCKaXaoWHX HCTHHHOe cooTHoweHHe NaoO/Ko0/
/Ca0 B ueonuTe, BIUSHHEM [OPYTHX HEYYTeHHbIX 3/MeMEHTOB, CTPYKTYPHBLIMH OCO—
GeHHOCTAMH.

Ha ocHOBaxup NOMy4YeHHBIX IKCIEPHMEHTAMBHBIX pPe3yNbLTATOB BGniiu pacc-m'ranbr
ypasHeHusl perpeccuul, Bripaxaiomue aapucuMocTb [hkl oT comepmanus KqO u
Ca0 (nmpm ycnosum, uro Nay0 + K90+ Cal= 100%). 3T ypabHeHHs HMEIOT Cle-
ayowui BHA.

Ons xmmontunomata: lgog =116-0,45 K90 - 0,43 CaO; 1330 110 -
0,32 K90 - 0,21 CaO; I3 g T 108~ O25K20 - 0,18 CaO.

[ng mopnenuta: 1340 ﬁ 05-0,33 K90 ~0,08 Ca0; ljsg =99-0,07 K20 +
+ 0,09 Ca0; Ijg2 = 102 0,21 K50 + 0,03Ca0 rae Ca0 u K90 ~ mpo-
HeHTHl COOEPXAHHS STHX KOMIOHEHTOB MO OTHOWEHWIO K cymme: N a90 + KoU + CaO.

AnnpoxcuMalns 3aBUCHMOCTH WHTEHCHBHOCTEH NUPPAKIHOHHBIX THKOB OT KATHOH=—
HOT'O COCTABA MNOCKOCTLIO (T.e. ypapHeHHem NEpBOro NOpsAKAa) B HACTOSWEM CITy-
yae NpapoMepHa, TAK KAK AHCHepPCHA NOJHHOMOB BTOPOrO M BEICHIHX NOPAAKOB He—
SHAYWTE/IPHO OT/HYaeTcd OT AWCIEePCHH ypaBHEHHWS TNEpBOro MNOpfAKa.

3uavenns | *hkl , nomyuaemrele B pedynbTaTe pelleHHS NPHBENEHHBIX BhIlle ypap—
HeHHi, nmpeAcTaBAIOT cobofi Benuuudy (B OTHOCHTENBHEIX eAMHHIAX) MHTEHCHBHOC—
Tn hkl pebdnexca meonuTa, MMEIOWEro OAHHBIA COCTAB OOMEHHOrO KOMILIEKCA.

D1y 3HAYEHMS CledyeT YYHTHLIBATH IIPH IPOBENEHHH KOIHYECTBEHHOIO DPEHTTEeHOBCKO=
ro aHamu3a UeonmuToBwmlX nopoa [ Bnacos, Bonkoea, 1974 ].Brumme oTmeuanace Boa—
MOMHOCTL MCHONB30BaHug Meroda $SIMP ana onpenenexus copbupyemoii dassl

B IOpofle N0 3HAYEeHHAM OTHOCHTENbHOH BOAOHACHUEHHOCTH. [Ina omeHKH CO-
NOCTABUMOCTH pe3y/bTATOB KOMHYECTBEHHOIO AHA/K3A, NOMYYAEMHX PEeHTI'eHOrpa=-
dugeckun 1 MerodaoMm AMP, Gbula nmpoaHanu3WpoOBAHA CepHE KIHHOMNTHIOMHTCOMAEPXKA—
mux oOpas3uoes HoembBepAHCKOIO MeCTOpPOKOeHHS .

Panee Hamu ObBITO NMOKA3AHO, YTO OTAMYHS HMHTEHCHMBHOCTH curhana fIMP mporo-
HOB copGuUpOBAHHOH BOABI OANd PASMIHYHBEIX KATHOHHBIX (OPM K/IHHONTHIIONHTA pad3—

MaremaTHyeckasa obpaboTka pesynbTaToB ocyWlecTBisiack Ha SBM “Munck-22"
no nporpamme M,A, ¥Ypacuua.
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Puc. 6. KoppenaunoHHag OuarpaMma onpefefieHnii coAepXaHus KIMHONTHIIONUTA
[0 AABHHEIM METONOB peHTreHorpadudeckoro u AMP

Bepxuas wkana ropusoHTanbHoli ocu - xomugecteo H,0, eopbupyemoit knuzo-

HNTHAOAUTOM, Tio naguemy AMP, npu P/Pg = 0,4; suxuaa wka£a ropu3oHTAaNbHON
OCH — COAepXaHHMe WLeONHTA B Nopode, no AaHHeiM AMP

lodepxcanue yeonuma 8 nopode
710 PERMEEHOSEKIN arpodenenugm, Vo
8
I

Puc. 7. Uamenenue dopmubr curuana 2P uonos Cu2+ B ofpasuax MecTopoXie-
HUud BOHHKB B 3ABBHCHMOCTH OT BpeMEeHH HAaCBIUIeHHSA

ugrcs He Bonee yem Ha 20% [Bymka u ap., 1977]. Bomn Takxe ofcyxaeHs pas—
NMYUd pellaKCAUMOHHBEIX XApaKTepucTHK curHanoB AMP Boaw B nopax cobGecTBeHHO
HEONMUTA ¥ T/MHKCTOH cocTapnsiomedt mopoa [Bynka u mp.,, 19771, uro mospomumo
[AOCTATOYHO TOYHO ONpEfeNaTh CONepXaHue BOAbI, COPGHPOBAHHON WEOMHTOBBIMH Mi—
HepallaMH. SHB'-IEHHQ 9TOrNo napaMeTpa IPHHHUMANOCH 3Aa MOKAa3aTellk COAepXaHHA
LHeO/MTA W CPABHMBA/IOCH C PEHTreHOBCKHMHE AaHHBIMM. Ha puc. € mpeacrasnena
KOoppendauuoHHAas OaHarpamMmMa pe3yl/ibTATOB 3THX HEe3ABHCHMBIX onpeueneﬂﬂﬁ. Cneuy...
eT YYMTBHIBATE, YTO MNpPH TOCTPOEHUM AHATPAMME!I B Pe3y/LTATH 00OHX MEeTOAOB
HAMEpPEeHHO He BHOCHI/IUCH INONPABKH HA COCTAB KATHOHHOTO KOMIIIEKCA LEONUTOBOM
¥ rauaacTolt dpakuwi, Kpome rtoro, onpegenenns metonom SMP 6rimm BemonHenw
HA HeAKTMBHPOBAHHLIX 0oOpasuax, 4YTO He HMCK/MOYaeT CyllecTBOBaHus B obpasmax
“3aKpHITON” LEONUTOHOCHOCTH, T.e. HAJMYHA HEKOTOPOH MOO/MH LEOMHTOBOTO MATepu—
ana, OTNHHYAKIIEerocs Mo BOAOHACEHIUWEHHOCTH OT €0 OCHOBHOTO obremMa. HOQ‘_I‘OMY
3naveHne koabduuumenta koppensuuu 7 = 0,85 meXAdy ABHHBIMH ABYX MeTOdOB
MOMHO CYMTATH BHOMHE YAOBIETBOPHTENLHEM, & MeTof AMP NpusHaTh NPHrOAHBIM
ong GeICTPOH OUEHKH COAepXAHHA IEeOoNMUTA B NOpofe.

SOnexTpoHHEIL. napaMaruiTHE# pesonanc (3IIP). Meroa TP 6nin ncnonb3oBan
O719 BLIGCHEHHS HEKOTOPHIX 3aKOHOMEpHOCTe# COpOGLUMOHHBLIX CBOMCTB LEOMHTOB MO
oTowenmio X monam Cu“t. pobenenme uccnemoeanuit metonom P ocnoxuser—
cd NpUCYyTCTBHEM B o6pa3lax pfla MeCTOpPOXAEHHH TOHKOAMCIIEpCHOH mpumecu
MACHUTHBIX MHMHEpANOB, He YAAMSIOWMXCA AAXe NpH MATHMTHOH cemapamuy GPaKIuu
< 0,01 mmM u mocne paspenienus B TsMenwlX KuaxocTax. CBoGOAHEIME OT MOACG-
HpIX NpuMecel okasaiuck obpasusl nopoa mectopoxnenuit CoxupHuna, Kpafnukoso
u Boauna, uTo mospommio AeTanbHO NpoaHauaupopaTh chnekTn SIP B aTux 06-
pasuax NpH Maakix cofepxanusx uoxos Cu * (< 0,01-0,005%). Aranoruussie
M3MepeHus OLIIM BHINONHeHE W B o6paamax nopof AHNANCKOr0 MeCTOPOXASHUS,
npeABapuTebHO o6paBoranHmx pactBopamu 0,1 N HCl ana ynanenus xanbuuTa,
cofepKAallero H3oMOPQHYIO NPUMECh HOHOB %&nm’. '

Monupuunporanue .obpasuos wonamu Cu * ocymecrsasnocs w3 0,01N, O,1N
u 1N pacreopon CuCly mpu cooTHomenun o6bemMa pacTBOpa K BecCy NOPOAbI
40 mn/r. Bpems HachimeHust BAPbHPOBANOCH OT 1 40 72 W AN KaX[o# KOHUEHT-
panuu. 9

Auanua dopmel nuunit cnektpos JIIP uwomop Cu % ofpagna U3 MecTopoXOoeHus
Boauua (puc. 7) nokaswiBaer, HTO CnekTp TpeAcTaBigeT cobofi Cynepno3uUHIO
OBYX KOMIOHEHT — MPAKTHYECKH CHMMETPHYHOH ¥ acHMmeTpudHoH, Popma accHm-—
MeTPUYHOH KOMIIOHEHTE! cooTeeTcTByeT moHam Cu +, Haxomsmumcs mo KpaiiHeit
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Mepe B OKCHANIbHO HCKaXeHHBIX KOOPAMHALMOHHBIX KOMIUIEKCAX, B TO BpeMs KakK
CHMMETPuYHAS KOMIOHEHTA MOXeT GhITh upunucana wonam Cu“t, muddynnupyroumm
B CcTpykType meonuta (unu momam Cu®', B xoopauHANHOHHOH chepe KOTOpBIX MpPO~—
HCXOAUT GLICTPHIY ofMeHn nuraHAamu). CheoyeT OTMETHTh, YTO 9TH LEHTPL! HMEIOT
OnMpeneneHHyi0 CeMeKTUBHOCTE, MPOSBAAIOWyCH Hanbo/lee YeTKO [pd HachilieHHH
U3 BBICOKOKOHLEHTPHPOBAHHLIX PACTBOPOB, Ha NepBrIX 2Tanax HachlWEeHHd B CIeKT-—
pe 2P poMuHHpPyeT CHUMMETpHYHAf KOMIOHEHTA, [0 Mepe yBelWYeHHH KOHIEeHTpa-
mun woHos Cu“" npoMCXOmMT yBenuueHHEe WHTEHCHBHOGTH ACHMMETPHYHON KOMIIO-—
HEHTHI. YMEHbIIeHHe KOHUEeHTPAIHHW MOHOB B HACHILAKUEM pPACTBOpE BHI3LIBAET Of-
HOBPEMEHHOEe 3ano/lHeHMe [EeHTpPOB OODHX THMIOB, a YBe/IMYEHHe BpeMeHH
HACBINEHHA TPHBOOMT K BO3PACTAHHIO HHTEHCHBHOCTH ACHMMETpPHMYHOH KOMIID-—
HEHTHI.

" B ofpasuax mectopoxpaeHuit Ajjgar HafmiogaeTcs TOJIBKO ACHMMETpPHYHAS KOM-—
NMOHeHTAa; B OTAENBHBIX Ofpasunax u3 Mecrtopoxaenuiét Coxupnuua w Kpaithnkopo duk—
CHPYeTCH H CHMMETpHYHAd KOMIIOHEHTA,

Takum obpasom, HA ocHOBaHuu uccneposanuit meroaoMm IIIP paccmoTpena BO3-
MOXHOCTE NPUMEHeHHd NPUPOAHLIX LEONHTOB ANg COpPOUHH HOHOB IPYIIEl Xejlesa u
YCTAHOBJIEHO, 4YTO copbliusg MOMeT OCylUlecTBIATHCH HA UEHTPAX Pa3/IMYHOH mpupo-
aei. [Tocneanee, a TaxkXe peaynbTaThl uCcnepoBaHuil mMeTogom SMP, nokaswisaio-
mHe HEe9KBHBAMEHTHOCTH COpPOLUHOHHBLIX LEHTPOB B BOAOHACHIUIEHHBIX ofpasmax, Mo3d—
BONMAIOT CHUTATE, YTO IIPH HCHIOML30BAHHHN LHEONUTU3MPOBAHHBIX NOPOMA CllefyeT y4H—
THIBATH HallUyHe PA3NMYHBIX UEHTPOB 3axXpaTa ANA AACOPOMPOBAHHEIX MOMEKYNT U
HMOHOE,

Takum oBpa3om, B Npollecce KOMINVIEKCHOrO HCCHENOBAHNS €CTECTBEHHLIX U MO~
OnGUIMPOBAHHEIX (OPM LEOJHTOBLIX IOPON OCHOBHEIX MecTopoxaenuii CoBerckoro
Cowsa Gpinu NMOy4YeHB PA3HOCTOPOHHHE CBEAEHHS O CTPYKTYpPHO-KPHCTANIOXHMH—

4eCKHX OCOBeHHOCTSX NOpoaOO6pA3YIOMMX LEOIUTOB: KIMHONTHIOAMTA M MOp-
NeHHTa. ;

OTH AaHHpIE KACAKTCH B IepPByl OYepeAb CTPYKTYPH! BHY TPHKDHCTAMLIMYECKOTO
NPOCTPAHCTBA — XapakTepa KATHOHHOIO OOMEHHOIO KOMIIIEKCA U COCTOSHUA AACOp—
fupoBaHHOM BOALI — W TeM CAMBIM UIPAIOT CYyWECTBEHHYIO pOJIb NpH OLeHKe cOop6-—
LHOHHBIX ¥ MOHOOGMEHHEIX CBOHCTE HEONUTOBOIO ChIpbd. Hapsioy c aTuMm nokasaHa
cnenuduka obnacrelt NPUMEHEHHMS PA3NUYHBIX (U3HYECKUX METOMOB - aHAU3A.

[na oumeHKW CTPYKTYpPHHIX NpeobpasoBaHHil KapKaca Leo/MTOBLIX MHHEDAIOB Ipu
KATHOHHKIX 3aMeluleHusx » TepmoobpaboTKe, a TaKXKe Mg ONpeAecHUS PaASIHYHBIX
3HEpreTHYeCKMX COCTOAHUH M GOpM HeONHTOROH BOAE MOXHO PEKOMEHAOBATH Me-~
TOA uHpPAKPACHO# CTIeKTPOCKOMHH, KOTOpPHIH OBNAAAET BLICOKOH YyBCTBHTEMBLHOCTHLIO
¥ MHPOPMATHBHOCTBLIO B HA3BAHHLIX HAIPABJISHUIX.

[pu onpefeliieHUH COCTOSHUS MOJEKYH BOAL B PA3IMYHEIX COpGeHTax, B TOM
yucie W UeONUTax, PAAOM IpeumymecTB orTnudaercd Meroa AMP. On noassonser
He TONBKO ONpefenuTh ofulee KonuyecTBO aacopbaTa, HO U OUEHHUTH COOTHOINEHHE
ero pasnuyHbIX ¢a3 B BecbMA WHPOKOM HHTEPBA/e KOHUEHTpaUwit.

PesyneraTe nccnenopanuit mMeromom fIMP MOXHO UCHONBE30BATE TaKXe AN
OLEHKH KOHLEHTpaUui Heo/IMTOBOH ¢asdkl B nopoae; MNOMYYEHHBIE HTUM METOAOM
OAaHHBIE OOCTATOYHO XOPOWO KOPpPeNMHpPYIOTCH C AAaHHBIMH peHTIeHOTpapu¥ecKOro aH€a-—
nu3a.

Bapuannu B cocTape 06MEHHOrO KOMIIEKCA YEeTKO NPOABNAIOTCH B H3MEHEHHH
HHTEHCHBHOCTEH! pPEeHTreHOBCKHX pediieKcoB. 3TO HeoBXomumo yYMTHIBATL MPH TPOBe—
MEeHAN PEHTTEHOBCKOTO KOJMYECTBEHHOI'O (GasoBOro AHAMNAA HEONUTCOAEpPMAUNX
NOPOA, TMpPHMEHdd TNDJAY4YEeHHBIE YpaBHEHHS pErpecCHM, BBIPAXAWIHEE 3aBHCH-
MOCTBH HHTEHCMBHOCTEN AHANMTHYECKHMX IIHKOB LEO/AMTOB OT HX KATHOHHOTO
cocraea, 2

Hakomen, Ang BhIACHEeHHS BO3MOXHBIX MeCT JNokanu3anul HOHOB TIpPyINIel XKelesa
B COpOHUOHHOM TIPOCTPAHCTBE LEONMUTOB Ha npuMepe nowos Cu“‘ u usyuenns Au—
HAMMKH Tipouecca MOOuGMUMPOBAHMS NEOMMTOBHIX Hopoa MoHamu Cu®’ 6w
npubieden Meron OIIP, o6nagalommit WHPOKMMH BOSMOMHOCTAMH [P HCCle-
OOBAHMM =~ MOHOB MEepeXxoaHbIX MeTa/lIoB M MpOUeCCOB H3BJEYeHMS HX M3 pacT-—
BOpPOB.
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FrEOJIOT'HA U MUHEPAJIOTHUA IIEOJIMTOB CCCP

YAK 552:549.67(479.22)

H.N. CXUPTJIA/I3E

FEOJIOTUA U YCJIOBUA OBPA3OBAHUA
OCA/IOYHBIX HEOJIUTOB I'PY3UH

B Hauane Bexa usyuenHeM NeOMHTOB HA TeppuTopun [PySuM SaHMMAIMCH Takme
BiAHble y4YeHple, kak [1.A, 3emaruenckuit [1893], K.[. Tnunka [1906], A.E.
®epcman [1922], A.C. Beaauxun [1912], A.A. Teanupemmnse [1912],Cvup-
vop [1913] u gp.
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u B.IL. Terposrnv [1940a,6], I.B. I'saxapus [1951], I.C. [souesunae u ap.
[1953], E.Il. Epmonoeem [1955], a sarem TI.I0. Byrysopoit [1964], A.C. Mu—
xadinosem u ap., [1970], T'.B. 'saxapus u ap. [1972, 1974], B.T. Forumwsmm,
T.W. Toruwewmy [1974], A.C. Muzaimopsim (19757, B.T. Torumpmm u ap.
[1977]. Ocobenno Boapoc WHTepec x MNPUPOAHEIM IEOJIHTAM B NOCI/e[HHE TOIEI,
Korna OHH CTalll MHPOKO NMPUMEHATLCS B NPOMBIIVIEHHOCTH. B. HacTosmee bBpema
U3yHeHHeM IPUPOMAHBIX Leo/IMTOB 3aHAMAIOTCH B reojorwdeckoM uHcTuTyre AH 'py-
suHckol. CCP, T6ummcckoM yHHBepcHTerTe, I'pysHHCKOM NOMMTEXHHYECKOM HHCTH-—
ryre uMm. B.W. Jlemnna u r.n. Bonbuwag u ecoma IMoAOTBOpHag paBoTa mo H3yYe=
HHIO QUSHKO=XHMHYECKHX CBOMCTB M NPHMEHEHWIO MPHPOMHBIX LEO/HTOR BEOETCH B
MHCTHTYTe (U3H4ecKo#d H opramuieckoil xmvmu um. 1., Memuxuwpum AH I'pysus—
ckoii CCP moa pykosoacteom [.B. Ilpmumsmmm.

Heom el renerniueCkn CBASAHEI ¢ PASHOBOSPACTHBIME M DASHO THIHEMH MOPOOA=
MH, HX NPOMBIUIEHHBIE MECTOPOXKASHHS KOHUEHTPHPYIOTCH IPEeHMYIIECTBEHHO B 0CA=—
HACHHBIX M BYJIKAQHOT'@HHO=-OCAAOYHBIX 06pasoBaHH€X IOpHI, Mella W nalieoreHa.

LleosuTsl, CBa3aHHEe C OCANOYHBLIME H BYIKAHOI eHHO-OCANOYHEIMI O6PA30 BAHUSMU
Iopel. B HCTOPHY reonoruyeckoro paseuTHA TeppUTOpHH [PYSuN 0pCKas sNoxa OaHa-—

MeHOBaJlach GYpHBIM pasBUTHEM BylkapmaMma., B 9TOM OTHOWeHHMH OCOGEHHO OTili—
yaeTcd HWMHE-= W cpeflHeballoccKoe Bpems, Kor'/la BYIKAHH3M 3aXBaTbiBall GOMbLLIYIO
4acTb TeppuTopuu ['pysmu. Popmupopapmmecs B 2To Bpemsa Momuble (4o 3500 m)
TeOCHHKIHHANLHEIC BYIKAHOTEHHEBIE 06pa30BAHUA CJATAMHCh JaBAMH W [MHPOKIACTaME
CIHUIMTOB U aBruT-1abpadopoBhIX nopdupuroB, C 3THM BYJIKAHHTAMH CBO3aHa GO-
rarag accollialyg NOCTBYIKAHUYECKHX — THAPOTEepPMAalLHBIX IEOJIHMTOB.

Hauapueeca B pannem Gailoce norpyxeHwe H obWiag TPAHCTPECCHE B MO3MOHEM
Balioce cMeHdIOTCH perpeccueil, priapanHOil BepxHebalfoccko=Barckoit opodasoi,
3areM B pPe3ylhLTaTe TNOJOXKHTEIbHBIX ABIKEHHH MOfABISIOTCH OTAelbHbIE OCTpOBa
H KOPAMILEPHl, KOTOPhIE CTa“OBATCH OCHOBHBIMH HCTOYHMKAMH TEPPHIeHHOTO Maw—
repuana. C aToro »e BpPeMeHH Pe3Ko yMeHbIAETCH BYyJKaHHYecKasd [NedTellbHOCTh
M B. YCIIOBUSX MeIKOBOOLA (GOPMHPYIOTCH COHCTbie BYJIKAHOT'@HHO—OCANOYHEIE, a
MecTaMH HOPMajbHbe OcafoyHble omiokennss (puc. 1)..

Co CIIOMCTHIMHE crpaTHQUIMPOBAHHEIME OTJIOXKEHHsSIMI BepxHero 6aiioca, C am=
MoHuTOBOM dayuolt (Parkinsonia cf. orbignyana Wetz.) cBA3aHbl MOIUHBIE IIIACTHI
rydor m TyddHTOB, KOTOpEIE ABIAIOTCA LEOJHTOHOCHBIMH. B kavecTeBe npumepa
MOXKHO IIPMBECTH' BepxHebaliocckue ornoxenns padona [lxapa, r'le B CJIIOHCTBHIX
typax B BoCXoAdmeMm nopanxke HabmopaooTcd rpy6006n0Mqub15 TyQoOpeKYHH U Ty=—
Bl ¢ NoKpoBaMu NopdHpHTa, 3a KOTOPBIMH ClledyeT uYepedoBaHHe NCaAMMHTOBBIX,
MeMTOBLIX W CMelUaHHEIX AOMOHTHTCOdepxaumux Tyhoe. Bpiue no paspesy IOMoH-
TUTOBBIE TY(bl CMEHAIOTCH KIMHOITHIOJMTOBLIMH Typamu. MoOmHOCTE MOMOHTHTO—
BHIX TyDoB OKOfo 5 M, KIMHONTHIOMMTOBEX — 10 M (pmc. 2). By/KaHoreHHO—
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Puc. 1. Tlaneoreorpadus Bepxuero Gailioca
1 - cywa; 2 - TeppureHHele OT/NOXeHHUA; 3} — BYJKAHOreH-
Hple MOpOonbl

J

i
48
o 4
Mowysocme, s

Puc.2. Paspea meosuTcofepXauux rnopon B paiione [xapa y

|

= \B\ cen, 'ypra

\ \7’\ o~ I - ByNKaHHTBE OCHOBHOI'O COCTABA; 2 — NeHTOBBIE TYy—

/=) pe1; 7 - Tydw c nomorTHTOM; ¢ ~ TY(H C KAMHONTHIOIHTOM
bt

;;/ 'ifg ocanouHble 00pasoBaHusl BepxHero 6aitoca, uMeromue BecbMa

> = " IIMPOKOe pacnpoCTpaHeHHe, NpPencTapB/fioT GOMBLIOH HHTEpec

C TOYKH 3peHHHd T[IOMCKOB B HHX NpOMBIIIIEHHOI'D MEeCTOpOX—
OeHud LUeOJIMTOBR,

SRR

=X
ﬁ% Perpeccus, HavaBwadgca B BepXHeM O6afioce, NpoaoOIKa—
Bt nacek M B 6GarckoMm beke, Bepxue6alioccko-6arckas opodasa,

C KOTOpOH CBfizaHa perpeccus, BbI3Balla KpyHOHBIE IepeMe—
Hbl Tajeoreorpaguveckoro Xxapaxktepa. Mope mnokunaer OGONLUIYIO 4YACTbH TEp—
putopun [pysuHcKko#f rnbibbl, Ha cepepHOl nepHbepur KOTOpo# o6pasdyloTcH
ONpeCcHeHHbIe MeNKOBOaHble 6acceHbl IArYHHOT'O THIIA; TAKMMH GBIAIOTCH renarckad,
TKHGy/IbCKad, Marasa-rkeapielbckasa naryser (puc, 3)., B 6arckoM Beke BY/Ka— :
HH3M MOYTH 34TYXAeT M TepPPUI'eHHBll MaTepuall MOCTynaeT B JaryHul ¢ 6Galoccko#
nopdupuTopol cywu u c ['pysuHCKO# rini6ei. B HekoToprx ua srux naryd (Fena—
TH) bOpPMHPYETCH NAryHHO~KOHTHHEHTANLHAS YTVIGHOCHAf CBHTA, C KOTOpoH cpasa-
Hbl MOIIHEIE CJIOM, OGorameHHBIE AHATLIHMOM.

AHansupMcodepxalne ClaHnel Boepbple B 'pysun Gpum onmcaner B 1943 r.
I'.C. [dszouenunse B palione Kyraumcn. Cnycra Heckonbko JjleT B pafione ['enatu u
Kyraucu B YyIII€HOCHBIX OTJIOKEHHAX BepxHero 6ara Gouio ofHapyxeno [[dsounenum-~
se, Cxuprnanse, 1953] mecropokieHHe aHANBLUMMOBEIX MOPOA. AHAILLUMMOBBIH
ropusoHT, HauuHas c lenarckoro paiioHa, 6es mepepriBa TAHETCH Ha sanal B pai—
on Kyramcu, roe Boonb p. Pya obasg MOmMHOCTL YTIGHOCHOH TOMUM HOCTHraeTr
67 M, U3 KOTOPLIX AHAJLLUMMOBLIE CIIOM COCTABIMIOT 44 M.

MomsocTe O6GHAMEHHOH HACTH YTVIEHOCHOM TOMUK B OKPecTHOCTHX ceql. lenmarn
62 M, U3 HEX 15 M COCTaBJAIOT aHanslMobele ciou (puc., 4). [lerannHoe Haydye=—
HHe ToKasano, 4YTO AHANLLUMM IPHYPOUYEH B OCHOBHOM K NEMMTOBEIM AalleBpolliTam,
pexe = K MEIKO3epPHUCTEIM MCAMMHTOBEIM TeCHYaHHKaM; B KPYNHO3EPHHUCTHIX IeC=
HaHUKAX OH He Owbul BCTpedeH HU paay. g

Hcxona U3 ycnopuit HaxOMOSHHS AHAILUMMOBEIX CIOEB B OKpecTHoCcTaXx I'. Kyran—
cu 6LUID TpeMIoKeHO cieaylollee obbacHeHwe ero resesuca [dsonemumnze, 1943;
[eouennaze, Cxuprnanse, 1953], Bmecre c 06IOMOUYHEIM MaTepHANIOM PEKH CHO=
CHIIH C KOHTHHEHTa B JlaryHy 3HAUYHTebHOEe KOJIMYEeCTBO PACTBOPEHHOI'0 H KOJUIOHd=
HOoTo Marepsana, [locnemmu#t moctyman rnapupiM ofpasom B Biae 3omnelt Si0g |
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Batymu

Puc. 3. lNaneoreorpagua Gata

I« cyma; 2 - TeppAreHHLIe OTMOXKEHUdA; J ~ NaryHHas by
¢auma: ¢ - rauEucTas, 0O - NecuaHucTas ooo t\
3 . ODDOD y'fg
Puc. 4. Paspea anansuumoBoro ropuaonta B patione [enatu O §
! ~ raapHag macca aHafbluma; 2 = NCAMMHTOBBIH aneB— °°°°° §‘
PHT C AHAMBOMMOBHIM LEMEHTOM; J — NCAMMHUTOBRIH NMeCHYaHuK coof X
6e3 aHAMBUUMA 752
35
Al(OH) 5. Korna xoHmeHTpaumsi THX 307efi CTana ONTHMANbHOH, i 7
NPOH30LI/IA HX B3aMMHas Koarynsduds. 3aTeM 3TH KOArYJSaTH b
(reau cocraea m8i0g + nAl(OH) 5 ) ancopGupopams H3 BOABI 4y
wonet Nat m K¥, O6pasosaBmmecs takuMm 06pasom mwapoobpas— :
HEle Tel/la pasHbIX pasMEepoB K3 KOIUIDMAHOI'D COCTOSHMS Iepe— et
XOOAT B KPHCTAIHYECKODE, 00
Mopckas conenas BOAa, NMEpHONMHYECKH NMocTynaswas B aary~ [©°° 145
HY, C OOHON CTOpOHHI, crnioco6CcTeOBasa . GLICTPOR Koarynsiiu = I 8.0
3oneit Si02 1 Al(OH) g, crabumisupoBaHHEIX H3-3a HAIW4HA 2.0
GonBIWOro KoAMYecTBa OPraHMYeCKOro BellecTBa, a C npyroi - 14
noCcTapis/a HeoGXoOMMble KoMu4ecTBo Na, KoTophli agcopSupo- WSl P27 Gals
Bajcs koarenem, Korna sanac uonos Na HcuepneiBancs, renu cootds 22
06pa30BLIBA/IY YKE He AHAMBUHM, & NaUlyasUTONONOGHEM MIMHU= |o's s - z
cTeIft MEHEpal, KoTOphifi BcTpeyaercd B 6e3aHaNbLUMMOBLIX TTec— pog 2/
YaHUKAX, ) e @3
MHTeHCHBHEI NPUTOK PeqHBIX BON C KOHTHHEHTA conpoBoxpancsa |* ¢ |42

NpHBHOCOM rpy003epHUCTOrO KIaCTHY4eCKOr 0 Marepyana, Bhl3blBall
ONpecHeHHe H NMOMHOe NpeKpallenye Bhi1eNeH s aHalbuuMa, MI0STOMY aHA/ILIHM COBep—
IIEHHO DTCYTCTBYeT B NPOCNOAX I'py503epHUCTHIX ADKO30BEIX NeCYaHUKOB, BCTPeYalomHX—
CH B AHA/BUMMOBOM I'OPH30OHTE YIVIEHOCHOH TO/WM,

Peaynerarte AeTanbHBEIX MCCledoBaHH# NMOKAa3bIBAIOT, YTO HHKAKHMX INPUGHAKOB
BY/IKAHHYECKOT'0 MaTepHala B aHANLIMMOBLIX T'OpH3oHTax 3amanHo#t ['pysuum He
obuapyxeso, Ilostomy Kyrauccko=Ienarckoe mecTopoxiedne pacCMaTpHBaeTCs
KaK NpEMEep HeBYIKAHHYECKOT'0 MPOMCXOXKACHUS aHalbLEMA.

B KoHIle 10pEI BYIIKAHH3M CTaHOBUTCH MeHee AKTMBHLIM H IPOSBISETCH TOJbKO B
npenenax I'pysusckoll rapi6el. B oTixnyre oT CpedHeloPCKUX BYNKAHUTOB BepPXHEIOpCKHUe
fopmupyloTcs B cybaspanuHelx yClIoBHIX M OGHADYXHBAOT Gollee WENOYHONH xapak=
Tep. Cpenn sTHX BYIKAHMTOB NpPeo6AfalOT OMBHHOBHIE 6A3aNbTel H Tpaxubasaib=
Thl. Bonpockl IeoNMTOHOCHOCTH BepPXHEIOPCKHX .06pasopaHHil ellle HEOCTATOUHO HCw
cnenopaHel, XOTd MMeEIOTCS HEKOTOpEIe AaHHBIC O HA/IMYMH aHalblEMa B JlaryHHOH
daumu BepxHe# 10pHI. '
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LleomiTel, CBA3AHHEIE C BYJIKAHOI'€HHO=OCANOUYHLIMH O6pasopasuaMu Mena, Cre—

Aywomui arTan by/lKaHusMa Ha TeppurtopuM I'pysum HameuaeTcdg ¢ paHHero merna.
B anre ByJKaHH3M Ha3HAYATeILHBI, a alkbe OH 3aMeTHO YCHIHBAeTCHd U [OOCTUI'A=
eT MAKCHMYMa B NO3AHEM Mely — B CceHoMaHe-Typone, Donpmas uacTe NPOOyKTOB
MeJIoBOI'O ByNKaHuaMa norpebeHa noA Gollee MONOALIMH O6PA3OBAHMAMH M B HACTO-
dllee Bpems BEICTYNAET Ha HMOBEPXHOCTHL B KPYNHBIX TeKTOHHYECKHX CTPYKTYypax.

Cpenn BYNKaHHTOB anra M ansba I'OCNOACTBYIOT YHCTO BYJIKaHHYECKHe (aluy
(r.e, nABLI ¥ DHPOKNACTHKA) MPEHMYMECTBEHHO OCHOBHOTO K CpeOHeTs cocTana,

C KOTOPLIMH CBS3aHEI pPelKHe BBIAS/NEHHA KAlbUMeBO--HATPHEBLIX IEOJIMTOB. Bylka-—
HOI'eHHO~OCa/Ao4HBIe 06pasoBaHud, Hrpapllie MOAYHHEHHYI0 POilb, NOYTH BCEraa
codepKaT B HeDONMbIIOM KOJHYECTBE AHAMLIMM H JIOMOHTHT.

C TOYKH 3PeHHH CONePKaHHf aBalbIMMa BeCbMa MHTEeDPECHHIMH OKA3AIHChL BYJl=
KaHOT'eHHO~OCafoyYHEIe 0bpasopanud ceHoMmaHa 3anaguol I'pysmn. 3MeCh BY/IKAHOT'@H=
Hple (AUMH pAcCpOCTPaHeHL! WHPOKO, HO AHANLLUMMCOASpPXAIMMHE OHU SBJSIOTCH
Nk Ha yyacTke PavnHCKoR CHHKIMHAIM, e B NopodaX aHalbIMM 3aMeliaer
‘IIarioknas, ofpasys wWHOTAa xaliMy BOXpPyr ofnomKOoB, a MecTamu BHIOAHAH $yHK=
IMIo nemeHra, Beuay Toro WTO HA 2TOM ydYacTKe aHaAIBIMMCOAEpMKAallde I0POMdb
aBIMOTCA GOjlee MOIHLIMH H Gollee KPyIHOOGIOMOYHBIME, MOXKHO IpPedNoJIoHHUTh,
yro BOJH3H HUX HAXOASTCH APEeBHHE IOABDAHBIC BYIIKAHMYECKHe IEHTDPH, B HYacT—
H0CTH, pyMaposibio-conbpaTapnbie ouarn, [lpuunnoll asanbimmvusanuu, no I'.C. dso-
nennase [1969], cimenyer cuMrarh BynKaHHYeCKHe aKcrajgimp. B paHnoM ciryuae
noApasyMeBaloTCd COBMECTHEIe NeHCTBHA IaSoBHIX sMaHalnilt u Mopckoit Bodri, B
STOM Cly4ae MBI MMeeM CBOeoGpasHpl THII aHATLIMA = SKCTagLHOHHEIA,

Bonpuio#i ¥sTepec npencTapiaioT BEePRHEMENOBLIe BYIKAHOTE@HHO=OCANOYHEIe
o6paszobanng Amxkapo-Tpuanerwun u ApreHHo-Bomuucckoit rnwifel, o6orameHHbE
LeO/IH TH3HPOBAHHEME  Tybame, B  Amxapo-Tpnanerin BepxHemelloBble BYIKa=
HOT'@HHO-ocanou#pie O6pPas’oBaHMa BHICTYNAIOT B gApaxXx KpPYNHBIX AHTHKTH~
HalbHLIX CTPYKTyp (Tenmsamckas, TopucmxBapckag W ApP.) WM & B TEKTOHM-
yeckux Hapyuenuax. Cocrapnesne HeTanbHeIX pa3pezos Tensamckoit [Cxuprnanse,
1943] u Xeeaypercko#t [Cxuprnanse u ap., 1977] auruxnunanedf noxasano, 4To
BYJIKaHOT eHHO=0CA0YHEIe 06pa30BAHKS HIDKHEr'O0 TypoHa 3aMeTHo oforaleHbl Byika-
HHYEeCKHM CTEeK/IOM, KOTOPOE INOYTH NOIHOCTLIO TIPEBPAINEHO B  KIHHOI THJIO—
mur. B npenenax XeeOypeTcKoW AHTHKIMHANHE KIHIIONTHIONHTOBEIE TYQEI MMeEIOT
mompocTs oT 50 go 150 M. Ha aToM y4yacTkKe MpI HMeeT AOBOJbHO Coblioe
MeCTOopOXAeHHe KIMHON THIIONIHTA,

B obpactun AprBuHO=DBonHMCCKOH TiIpibbi MOIHLIE BYIKAHOTE@HHO=0CAOOYHBIE 06—
PABOBAHNS BEPXHEMENOBOT'0 BO3PACTA CHATATCH PA3HOUBETHEIMU KHCIEIME , TY(ham=
MH, TyQOHTAMH M CPaBHHTENBHO PENKHMH HpPOCTIOSMH Meprejief 1 H3BeCTHIKOB.

B rypax ceHoMaHa M TYpoHa yCTAHOBJIEHO HAJW4YHE BRICOKOKPEMHHMCTEBIX HeoiuToB, Tak,
HanpuMep, Ha yuacrkax Terpuukapo, Hapun~Tapemxn, A6ynsmynak, Mymesan,

no mauupM B, Tormumwm (19747, B rydoreHHRX NOpoAaX NPUCYTCTBYIOT MO
OEeHUT M KIMHONTHIIONKT BMeCTe C KBapleM, cejafoHHTOM, MOHTMOPHIVIOHHTOM H
XJI0 PHTOM.

B aToM xe palioHe Hamu GbUTM M3Y4YeHbl 3eJieHple LeolMTHSHPOBAHHLIE TYy(EI
BepxieMenoporo poapacta. Tydopui#l ropusoHT, Haxoadmmiicg B BeChMA YHAOGHBIX
ans paspaboTKu ycC/IOBHSX, ofHaxaeTcd HA cepepHolt okpamue ceql, Partepanu.
3neck Hal CAOHCTEIMH (opaMHUHE(GEPOBEIMHE MEPrefIuC TEIME H3BeC THIKaMH, Nanaoni=
Mu noa yraoM 10-1 59, COIIacHO 3ajieralT TOHKOC/IOHCTbIe OAUMTOBBIe TY(LI €
MOPHSHMTOM, 3aTeM [ANMTOBAs OpeKuueBad NABA, & BHILE — CPeHe— ¥ KPyHHOOG=
NIOMOYHBIE MODPAEHHTOBBIE TY(dbi MOIIHOCTBIO A0 35 M u Gonee, TyhoBpli TOPUSOHT
MoAHMMAETCH M BhIle 110 CKJ/OHY, OAHAKO OH 3[AeCh NMePeKpPpIT AeMIOBHEM H MOIl-
HBIM TIOKpoBOM fonepura (puc, 5). .

Tlerporpa¢mueckn sTO THNMYHLIE BHETPOKPUCTAIVIOKIACTHYECKHE NAlMTORLIE Ty=
dBI, CloXeHHRIe B OONLIIMHCTBE CJIyYaEeB NYSBIPHCTEIMM H BOJIOKHHCTEIMH OGIOMEKa=—
MH ByJIKaHHYECKOT'O CTeKsa, OGIOMOYHBIMH 3€pPHAMH O/MI0OKIa3-AHOe3HHa, Kpapua
i pexe — YIVIOBATEIMH 06/IOMKAMH MHKDPOJHTOBHIX las. OONOMKH CTeK/d, COCTap—
nsolpe NpubInsuTenbHo 2/3 Bcell Macchpl moponbl, aaMemanTcsd MOPASHHTOM M
* MOHTMOPH/UIOHUTOBOH Maccoii. '
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Puc. 5. Crpoenue TyhoBOTO rOpH3OHTA
y cen. Parepanu @r’
I — ToHKOCnOMCTBHIE Meprenu; 2 - %2
. TOHKOCJIOUCTBIE TY(PBI C MOPOEHUTOM; JF = =
rpy6ociioucteie Tyhobpexuun ¢ mMopaeHu-
ToM; 4 - Gpexyuenas napa; 5 — TOHKOSEp— M4
HUCTBEIH M3BECTKOBBIA Tyd C MukpodayHOi (@715 i
=
6ea mMopaeHuTa; 6 - NOYBA M BAIYHHI; 5 /: 4\\\’;, \/.f/
. . ~
7 — ponepuTkl; 8 = MOWHOCTb, M A
; 7 KEA7~A A\ BN cBNCEN4EZ
AILANNS —NAANT N AN ANIN N =~ 4T -
JLIIZ',I ////17 <7 -

AHANOTHYHLIM COCTABOM XapPaKTepU3YIOTCH M APYTHe 3elleHple TY(QOT'eHHpIe No—
POAB! TYPOH—CAHTOHA, PACIPOCTPAHEHHBIE HE TOMLKO B OKpPecTHOCTHX cenl, Pareea—
HH, HO H B ApyrudX Mmecrax BonHucckoro paiiona. OgHaxo HMelOTCd ciiydad, Korda
B Paspeaax HEKOTOPEIE C/IOW TOHKO3EPHHCTOTO TY(ha COCTOAT TOJNLKO H3 MOHTMOpPHIi-
NOHATA H KapboHaTa Kaiblus C MHKpodayHo#M, a MOpDAEHHT NMOYTH OTCYTCTBYET.
Tem He MeHee pepPXHeMeENIOBEIS BYIKAHOT'€HHO=-OCAAOYHBIE OOpasobaHud APTBHHO=—
bonunccko#t ripibbl 3aciy:HBAIOT BHAMAHHA C TOYKM SPeHH# HAXOMASHHd B HHX
IIPOMBIIIVIEHHBIX MECTOPOXAEHHH BEICOKOKPE@MHHCTEHIX LEO/IHTOB.

LleomiTel, CBABAHHEIE C OCANOYHBEIMHM M BYIKAHOI'@HHO=OEAMOYHBEIME 00pasoBAHHS—
MH_naneoresa. Ilocile HEKOTOPOT'O 3aTHlIbS, HMEBUIEr0 MeCTO B KOHIE NO3JHero
Mena (MaacTpuxT — OATCKHN BeK), BYIKAHHAM BHOBbL OXHBISETCH =~ OCOBGEeHHO
CHIIBHO B CpellHeM 20LeHe, Korfa ofmag TpaHCTPeCCHd M MOTpyXeHHe AOCTHIaioT
CBOETQ MakKCHMyMa. IOUESHOBLIH BYIKAHW3M 3AXBATHIBAGT MOYTH BCKO 06IACTh
Amxapo-Tpuanernu U HacTe APTBHHO=BONHHCCKOH TIIBIGHL.

Bynkanoreunno—ocano4neie o6pasopanus cpegHero souena Apxapo-Tpranernu
pacuienenti | Famkpemnnse, 1949] na Tpu TOMIM: HIKHIOI CJOHCTYIO IECTPOIBET—
HYIO TyQOoTeHHY10, CPeAHIOI MACCHBHYIO TyhoGpeKdYHeBYIO H BepXHIOK CIIOHCTYIO
ryorennyio. [lepBrie aBe mpeacrableHel B BoCTO4YHOH uyactu Tpuanmerckoro xpebra,
BepxHag Tomma obHaxaercd B samafHolft wacTm xpefra H B AxamuMxcko# Aenpec—
CHH.

Mayuennsle HAMH I'eojloTHYecKHe paspeanl NOKA3alM, 4YTO UeOMHTCONepXamuMu
SBJIFIOTCH BCe CIIOMCTBIE Ty(pOTeHHBIe NOpPOAsLl CPedHero soleHa, HO ocobenHo obGo=
raileHHpIMH OKa3alliCh HIDKHHE CIIOHCTHIe NecTpolBeTHele TydoreHe! Tpuanerckoro
xpefta M BepxHHE CIIOHCTHIe TydoreHHsle nopofsl Axauuxckoll AenpeccHw.

C HIXMHMMH CIIOMCTBEIMH IEeCTPOLBETHBIMH TY(QOI'€HHO—-OCAJ04HBEIMU O6pasoBanidMu
Tpuanerckoro xpe6ra B paiione [lsereu-Xexopasyna u Tensamu=-3aHAAPHCH CBs—
B34HBI MECTOPOXOEHUS KIMHONTH/IOMMTA. MOIIHOCTE KIIMHONTHIIOIHTOBLIX CIIOEE B
3THX MEeCTOPOXKIEHHWAX, acCOoIHAal|d. ayTHI'eHHBIX MWHEpPAaIoB, XapaKTepHas HCKolae-
Masg gayHa cpeAHero soleHa M CTpoeHMe HuxHeH HacTH mokasaHbl Ha puc. 6.

I'napHelimuMu MopoAco6pa3ylonMMH LIEONUTAMH SBIAIOTCH 3[AeChk KJIMHOMTHIIOJNUT,
refiJaHOMT ¥ aHAbLIUUAM, C KOTOPBIMH YaCTO ACCOUHHMPYIOT MOHTMOPHIIIOHHT, Kallb=—
IMT W arperarTHeil KBapi., AHaJorH4Has kKapTusHa HaGmonaercs B paspesax Axai-
HMXCKOR fdenpeccHH, XOTd, No AaHHeM A.C. Muxaiiosa, B BoCcTO4YHOH uacTu 2TOH
nenpeccun Ha yuacrtke llunyGanu BcTpewaercsa rakxe ¢uimuncuT. Kpome rtoro,

B HEKOTOPLIX y4aCTKax AeNpecCHH MO IPOCTHPAHHMIO KIMHONTHJIONUTOBBLIe MNa4KH
HOMHOCTLIO 3aMeMAlOTCs TeilfIaHny TOBBIMH, .

B 2TOM OTHOWEHHH HECKOJBKO OT/IMYAIOTCH HHXHHME CJIOUCTHIE TYQOTeHHO=OCa=—
OoYHeBIe MopoAwl OKpecTHocTelt r. TOumucu. 3peck, B T4K HASBIBAEMBIX nataxas—
CKHMX C/IogX, NaBHO OOHaApDyXeHO HalMYHe MOIIHBIX NayeK MOUTH NOJIHOCTBIO JIOMOHTH TH—
3HPOBAHHBIX, NPEHMYIIECTBEHHO BHTPOKIAcCTHYecKHX Tyhoe., Hanmmuwe omMoHTHTA
Al Ha ydactke TOHIMCH B palloHe NpOdBIeHHf TEPMABLHBIX HCTOYHHKOB He
HCKJIOYaeT BO3MOXKHOCTH ofpasoBaHusd XoTd Opl HacTH STOro MHUHepana THApPOTep—
MAalbHBIM 1Y TEM. .

B 1978 r. » wro-sanansolt uactu I'pyamu, B pailone Acmuuasa (oxpecrHoCTH
cen. Mpywana), HaMu 6L 06HAPYKEHO elle O[HO MEeCTOPOXKASHHE KITHHOITHIIONH=
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Puc., 6. XapakTepHbie paspednl HUMHUX CHOHCTBEIX NECTPOLUBETHEIX TY(GOreHHO=
OCamo4HBIX TOpPOA, HabmonaeMeX Ha yuacTke [lserpu-Xexopasyna (paspes A4 -
no p. Hakyprxoeu) u Temsamvu~3enagpucu (paapea B - mo nuuuu TepamucxerBu-—
Haxkanopapu)

I -~ xpynHooBnoMoOYHEIe Byl/KaHWdeckKue Opexyun W NUTOK/IACTHYEeCKue Tydw;
2 - BHTpOKpHCTANMOKnacTHyeckue Tydrr (wacTuuno meomuTusupomanusie); 3 ~
BHTPOK/ACTHYECKHe Ty(pel (CHALHO HEONHTH3HpOBaHHEIE); 4 - I'DAYBAKKOBEIE Tyh—
duTh;; 5 =~ rpayBaKKOBEIE NECHAHWKH; 6 — APruAAWTH u Meprend ¢ TYGOBEIM Ma-
TepuanoM; 7 - HU3BecTHsKH; 8 — aHampluMm; 9 - rednadnut; 10 - KpHHONTHIO-
nut; 11 - mvowTvopumnomuT; I2 - xBapy (erperatsmii); 13 - xanbuur; 14 -
muKpodayHa
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Ta. 30ech UHeoMHTCOAEpKAlUIHe TYPOreHHEIe CTEeKIOBATHIe MHOPOALl NMPHYPOYEHE K
GoJlee MOJIOABIM OTJOXEHHMIM Ilajleor’eHa, B YACTHOCTH, K caMoO# BepXHeH 4YacTH
BepXHero soleHa H, BO3MOXHO, K HH3aM ojuronesa. [losoisHo moumumie (or 3 mo
12 M) ¥ Becbma OQHOPOOHBIE TAYKH K/IMHONTHJIOIMTOBLIX TIOPOA PACIPOCTPAHSITCS
no obe cropoHel p. Kypel Ha mpoTsiKeHHM HECKOIBLKHX KHIOMeTpoB. Kommuectso
K/IMHOITHIIONUTA B 3THX Iopodax BapepHpyeT oT. 60 no 85%. Mecropoxienue pace—
I0JI0K€HO BO/IM3H moCCedHo#d NoporH B BecbMa yAoOHEIX A7Mg NOGBHYH YCIOBHSX.

B muTepaType uMewTca nanubie | Epmonosa, 1955) o naxoxnennn anansumMma
U MOPOEHHTA B NeCYaHO-TVIHHHCTBHIX OT/IOMEHHAX OJIMI'olleHa H MuoneHa I'pyawum,
Kak yxaswisaer E.[l. Epmonoea, sty MuHepann o6pasoBaHbl 3AeCkh NYTEM pPasiio-—
JXKeHHs BYIKaHHYeCKoI'0 MaTepHaina.

BriapiBaeT HHTepec HHaTypcKoe MeCTOpOKIEHHe KIHHONITHIIONMTA, TAE LEOIH T=
colepXKalliMH O TIOKEHHAMH $BISeTCH IecuaHo-TIHHHCTad Tojma OJlToleHa (xo-
AMYECTBO KIMHONTHIO/MTE sleck Aocturaer 40%). 0. Byrysopa [1964], cne~
oHajdbHO M3ydapllasg 3TO MeECTOpOXIeHHe, CUHTAeT, YTO OCHOBHBIM HCTOYHHKOM
Si0g AlgOg npm GOPMUDOBAHMH EOJIMTA SBISeTCH] MeXAHHYeCKH BHeCeHHbil B
MopCcKo# GacceliH maTepHall — MNeCHaHble, AJICBPOIHTOBLIE W INIMHUCTEIE YACTHILI
(MOHTMODPH/IZIONMT ): HX MHTEHCHBHOE PACTBOPEHHE ¥ BBIHOC OTAEILHBIX KOMIIOHEH—
TOB M TOPOXAAlM MpOLecCh AMareHeTHdeckoro ueoiurootpasosanusd. Ho I'.C. [lao-
IeHHA3e CYHTaeT, YTO B IEOJIMTCOAepMAIIMX OT/IOMEHHSX NPHCYTCTBOBAJl BYIKAHH=-
yecku#l MaTrepuall B BHOE Teljla M Heo/MT Obul 06pasoBaH NyTeM Pa3lIoKeHHS IMo—
cnennero, Kax BuauM, B [AHHOM Ciydae BOIPOC I'eHe3Hca leoura sAplgercd
CIIO PHBIM. : '

Cneayer noa4yepkKHYThb, YTO GONLUMHCTBO YIOMSHYThIX LEOJHTOHOCHLIX IIOPOA
COOePXKHUT THIMYHYIO And o6JacTH Wenb(a M KOHTHHEHTAILHOT'O CKJIOHA MHKPO— U
makpodayny (cm. puc. 6), yKaswpBaouIylo HA HOPMAIBHYIO, MECTAMH NOHIKEHHYIO '
CONeHOCT: MOpPCko# BOORI. Kpome Toro, accomumpyilolie C UEONMTAME MUHEDPAIB
yKasplBaloT Ha TO, 4YTO cpena, B KoTopod dopmupopamuck nesimTe, Gbiia cnaGo-
uesioYHad MM leJovHad,

Wrak, XapakTep dauuu, a Taxxe OCTATKHM HCKonaemoll ¢ayHbl, HaHAeHHOH B
pepxHebafOCCKHX, B BEPXHEMEJIOBBEIX M 20LEHOBHIX BYJIKAHOT'©HHO=OCAOOYHBIX 06pa=
B0BAHHAX, CBHOETEJLCTBYIOT O TOM, HTO mMarHeTHYeCKHe NMPeBpAlleHHS BY/IKAHHYEC—
KOoro Marepsana B UEOJMTHI NPOTeKald B Memcoaomimic MOPCKHX YCJ/IOBHYX, a4 B '
HekoTopeix Mecrax ([uan-lapemwu, Myepanu, okpecTHoCTH TOWIMCH H AP. ),
BO3MOXHO, M IpPH YYACTHM THAPOTEPMAaJILHBEIX NPOLECCOB.

OxapakTepu3oBaHHBEIE BhHIIIe NEOJHTCOAePXallHe OCAAOYHBIE M BY/IKAHOI'eHHO-—
ocanouHele ofpazopaHus 0pbl, Mena W' malleoreHa ['pysuu o6iagaioT 3HAYHTEILHOM
MOIIHOCTBIO M IIMPOKMM pPACHpOCTpaHeHHeM, a GlaroJapa CoOepXaHHIO B HHX Gora-
TBIX NPOMBIIUICHHEIX 3allexell meoJuTCOAEpKAaIMX NOPoA aécnymuaamn' OoJILIIOTO
BHHMAHMS .
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YAK 549.67:552.3

B.B. HACE/IKHH, B.X. HACE/IKHHA

TFEHETHYECKHE U MOP®OJ/IOFUYECKHE THIIBI
KJIAHOIITHJIOJUT-MOP/JIEHUTOBOW MUWHEPAJIM3ALIMH
BYJIKAHUYECKHX OBJIACTEM

B nacrosiee BpeMs GO/BLIMHCTEO HCCNenoBaTelef BBIAS/ISIOT OBEe OCHOBHEIE
MopdosorHYecKre I'PYINB LEONMTOBBIX Npogbnenuii, OOHM NPHYPOYEHE! XK CTpaTHdu—
UMPOBAHHLIM TOMiAaM IIAaBHEIM ofpasoMm TpeTWUYHOTO poapacta, Vm mpunuchipaertcd
ocano4Ho-AHareHeTHUeCKoe NMpoHcxoxAenue [Muxaitnos, 1978; Cxuprnaase, 1978].
[Tposienenna Bropoi T'PYMNEl JIOKAMM3YIOTCA B NAlle0 M COBPEMEHHBIX BY/TKaHHYECKHX
3oHax ® mosicax, I'eHesuc aTHX mopod Gollee oyebuaeH. BoibumMHCTBO HCCIENOBAaTE=
neli CBASEIBAIOT HX C THAPOTEPMAJILHBEIM MEeTaMOpPdu3MoM BYIKAHOPEHHEIX M BY/IKAHO—
rerHo~ocafounsix nopon [Ha6oko, 1963, 1978; Steiner, 1963]. INlo=Bunumomy,
obUHpHyI0 TPYNNY COCTABIMIOT ¥ NPOMEXYTOUYHEIe Mo reHesucy obpasoBaHud. fBie—
HHS PEerHOHANLHOIO SMHI'eHe3a H (QOPMHUPOBAHME LEOJIHTOB B ocalkaX COBPEMEHHBIX
OKeaHOB HEKOTODbI€ ABTODEI CBASHIBAIOT C TNIyGHHHBIMH, CKPBITBIME MO MOUIHOH
romme#t ocalouHBIX H MeTaMoppHYeCKHX NMOpoA MarmaTHdieckumu odarami | Koccop-
ckag, 1978].
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ABTOpaMH B TeYEHHEe MHOT'HX JIeT H3y4allMChk Leo/MTOBLIe MOPOALl BYJIKAHAYEC—
kux obnacre#i, B panno#i craThe paccMarpHBaeTCs OTHOCHTENILHO Y3KHH Knacc ueo—
JUTOBLIX NOPOA, COCTOMLIIMX B OCHOBHOM H3 KIMHONTHIIONHTA W MopAeHuTa. IJTH
MuHepa/ibl B GonbluMx KONMHYecTeax o6pasyloTcd 3a CHYeT M3MeHEeHHS KHCIHBIX BYl
KaHHYeCKHX NOpod = OT [JaHuTa A0 JHIapuTa.

PETMOHAJIBHBIE CTPYKTYPhI

KnuHon TH/I0MH T=MO PASHHTOBLIE NOPOAL] XAPaKTepH3YIOTCH YAMBHTEILHEIM eAHHO=~
obpasmeM cocrapa M CTPYKTYPH B Ipedellax TaKHX KPYNHLIX BYJIKAHWYECKHX CTDPYK—
TYyp, KaK mogca u 30Hpl. ITH HEOIHTEl 06pasyloTcd 10 BYJIKAHHYECKYMY CTeKITy
H HacClieAyOT OCHOBHEIE ‘IepThI CcCOCTapa HCXOOHBIX nopoa., KDTopble, B CBOIO O"Iepeﬂb,
B SHAYHTENLHON CTelleHl ONpelefdloTCd XapakTepoM BYIKAHH3MAa. PaccMoTpuam
HEKOTOphIe 3AKOHOMEPHOCTH JIOKA/IM3AlMH II€O/JHTOBLIX MOpod B npedenax OxoTcKo-
YykoTckoro mosca, Kamuarkn m Bocrounoro 3abafikambs.

Oxorcko-YykoTcKkuii By IKAHOI'€HHBIA mMOsC

BonuumncTeo uccnenoeaTtened cuntaer, uro OXorcko=HyxroTckuil BynxaHoreHHbii
nogc obpasopajica B 30He COYIEHEHHH KaWHO30HCKOH IeOCHHK/IMHAIBHOH CHCTEMEI
B Me3030KCKMX CXNAfYATHX CTPYKTYDP ASHATCKOT'® KOHTHMEeHTa, OH NPOTSTHBACTCS
C Wro=-3anaga Ha Cepepo=-BOCTOK OT Yacko# rybwl Ao Meica [lexHepa npHMepHO
ua 3500 xm. Wupuna epapohpyer or 60=80 po 250-300 xm.

B reofioro-cTpyKTypHOM OTHOLIGHHH BY/IKAHOT'€HHBIA IOAC HEOAHOPOAeH Kak IO
HPOCTHPAHMIO, TAK ¥ B Nonepeunpke. [lo HPOCTHPAHMIKC NOAC OEeAMTCA HA [ABE B30HH =
BHEIIHIOKW H BHYTpeHHIOK. BHeuwnga soHa ofpameHa k CuGHpcKod mnartdopme, BHYT=
PeHHA - K BOCTOMHOMY Hofepexbio. B monepeyHoM HANPABNCHMYM BLIACAAIOT YeThie
pe cekropa: HenrpansHo=Hykorckuil, Ananpipckui, [lemxunckuil, Oxorckui [ Bensri,
1978]. Kaxpeii cexkTop, B CBOI O4Yepeds, noapasfelgercd Ha pan Golee Mmelnxux
6/0KOB, OT'paHHYEHHBIX CepHell MoNepeuHbIX H ITPOACILHBIX pasiomoB. BeposiTHO,
o6pasopanne GMOKOB NMPOM3OLNIO HA MO3AHEM aTane GOPMHPOBAHHS mofca. JTOT
BLIBOA NONTBEPXAAETCH CYIIEeCTBYIOUMME NPeACTABIEHHAMH O pACIpedelleHHH BYTi—
Kanuyeckux dopmaimmii: HinkHed aHdesuToBOH M BepXHEH HIapHTOBOM.

Ha reppuTOpHH BYJIKAHOT'@HHOI'O ‘NOfCA NOPOALI A&HNE3UTOBOH# dopMalmyi PaclpocT=-
paneHsl WMpoKo # obpaaylor okono 30% or ofnema BY/IKAHOT'eHHBIX NOpod. AHIesH—
ropad tdopManua obpasyeT HeENpephIBHYIO NMOJOCY BOOJEL BCEro Iogdca.

B mpoTHBONOI0XKHOCTE aHAE3HTOBOH (OpMAalMK LIg JTHUNAPHTOBOR dopMAINH Xaw
pakTepHO HajJM4YHe KDPYNHBIX, HO He CIHBAIOIMXCH BYIKAHHYECKHX IOJIel 0CTpPOBHO=—
ro runa, BrokueocTpopa rpaHMuaT c Gojlee NpPeBHAMH OCAAOYHBLIMH H BYJIKAHOI'€H=—
HBIMH NOPOOAMH NO pPasjioMam.

' C pro-zanaga Ha CeBepo~BOCTOK MOI'YT OBITh BRIA€/IEHBI CHEAyIoUMe IOl
KHCJIBIX BYJKaHHHYeCKHX nopoa: MapekaHckoe, fnckKoe, Apmanckoe, XacpmHCKoe,
Onnckoe, Tanbcko-XeruHckoe, KsHckoe, OmolioHckoe, Ilakynpuelickoe, 2reekn—
HOTCKOe H fajlee HA BOCTOK 0 Mpica Hemumrsn (puc. 1). Heckombko ocoBHIKOM
pacriofioxeH PaprirkuHcknit 6ok, Ilepeuncnennpie ©70KM WM [0JI PACIPOCTpPAHE=
HUA KMCABIX 9(phy3HBOB H MX INHPOKIACTOB, B CBOIO o4yepelb, pas3buTel pasilomMaMu
Ha Oollee MelKMe YYaCTKH.

Hns Bcex 6mokop, uan “OCTPOBOB”, XapakTepHa eOMHAD CXeMa DPA3BHTHY BYJIKAHHI=
Ma. Ileppas dasa — akcrmiosupHasg. C-Hell CBA3aHO HAKONJIEHHE MOIMHLIX TOJII TY-
¢op u cpapeHHBIX TY(}OB.KBapleBoro Hopdupa. [loclie MHTEHCHBHBIX SKCINIO3UH Byl
KaHpdecKas AedTeNbHOCTL 3aTyxaeT H BO30OHOBIgeTCH noc/le HEKOTOPOTo Mepe-—
PBIB& M3 OTHOCHTENBHO MEIIKHX BYTKAHMYECKHX alllapaTOR LUEHTPAILHOI'O THIA =
Bropad ¢asa. C el cBg3aHO HAKOIIIEHHME TOHKOOB/IOMOYHOI'O HNEMSOBOTO H BHTPO=
KanacTudecKoro Typa., Tperbs $asza — skcrpysupHas. OHa XapakTepH3yeTCHd BHEO=
peHueM JaeKk ¥ WTOKOB JHIAPHTOB H NepiHTOB. r~l€s',r'zaap'l:-as{ daza Taxxe HOCHIA
SKCIVIO3UBHBEI XapakTep, B peaynbTaTe srTux sKCIUIOSHE MPOMSOLNIO HAKOIUIEHHE
MolHo# romiu ceapeHHoro ryga. [loclie ee sapepliendd ByIKaHHYeCKas MAedTelll—
HOCThL Ha Bcelt Teppuropun OXOTCKO~YyKOTCKOro BYJIKAHOI'@HHOT'O IOACA HAMOJINO
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200 ‘ 400 kM

i 1

Puc. 1. CxeMa paaMellleHHs KHCNHIX BY/IKaHuToB B 3oHe Oxorcko-Uykorckoro
BY/IKAHOI'€HHOTO TOofica

1 - mons KMCHALIX BYJKAHHTOB; 2 — NOMA KHCIABIX BYJAKAHATOB, B KOTOPHIX yC=—
TAHOBJ/IEHE! NpPOSBEHHS MOPASHHT-K/IHHONTH/IOMUTOBOH MUHEpAl3alHH

npekparunack. OXHB/IEHHe BYITKAHWYECKOH NedTeNLHOCTH NMPOM30LUI0 B HAdalle
naneoreHa. B Ipedenax Bcero Iosica NpPosBH/ICH INIABHEIM ofpa3oM bGasanbTOBBI
BY/IKAHH3M. .

HauGonee nerameuo Guumn uaydens! (c lora ma cepep) $uckuil, ApMaHCKiH,
Kancknit, Tanccko=-Xernuckuit 1 PapriTkuHcko# Gnok#. B kucieix sdpdysubax H
HX NHPOKIACTAX OTYEeTIMBO BBEIAETSIOTCH ABa KOMIIeKCA MeTaMOPOI'eHHEIX MHHE=—
panoe. [loBcemecTHo Ha OGUMPHBIX IJIOWAASX NMPOSIBISIETCH MeTamMopduaM daluu
BTOPHYHBIX kKpapuuTop. OH BrIpaxkaerca B DKBAPLEBAHHH, CEPHUHMTHSAIHMH H KAOJIH=
uusamin. Cpelld H3MeHEHHRIX KBAPUEeBHIX NOpPHPoB M HX TygoB sameraioT AafKn
H WToKooOpasHple Tejla [MIAPHTOB M NEDIHTOB, NpHyeM Haubojlee IWHPOKO PACIIPOCT=
paHeHbl AaliKy B Cepyd Oaek, NPHypodeHHEIe K JMHeHHbIM TeKTOHHYeCKHM 30HAM
WIK B BUAe PAOMANLHEIX Tell K CTPYKTYPaM UEHTPanbLHOTO THna, Bo BCEX HU3BECT=
HBEIX CIIy4asx UeoNHuThl (KIHHONUTHIONNT M MOPOEHHT) O6pPasyloTCH IO KHCIOMY
BYJIKAHHYECKOMY CTeKIIy.

B pepxoenax p. Jlepoit Hupr (fnckuil 6moK) wmeomuTer o6HapyxeHsl B Aaiike
NepimuTa ¥ B BATPOKJIACTHYECKOM Tyde, MOACTHNAKIMEM 3TOT KOMIUIEKC. B mepeom
CIyyae KIMHONTHJIONMT pacnpedelleH PaBHOMEpPHO Io BCceMy o6BeMy CTekia, Co-—
nepxamero ae 9=12 pec.% HoO. .

Ha nepoGepexbe p. ApMmaHb, B BePXOBbAX pyubs YTecHoro (Apmanckuit 670k ),
neomTh (KJMHONTHIONAT M MODAGHHT) 3AMEIAIOT CTEKIO HAEK, MpOPHIBAIOIAX
BHTPOK/IACTHYECKHH Tyh, B BpllenexamMx CBAPEHHBIX TY(AX HEOTMTHSAIHS ITPO=
SABU/IACE He3HAYHTeJILHO. '

BecbMa xapakTepHa LeONMTH3ANMS A/ BYIKAHOT'eHHEIX MOPoA Ta/bCKo=XeTHH=
ckoro 6noka. B mpenenax XeTHHCKOH HACTH STOro G/I0KA K/IAHONTHJIONHUT MPOSEe
ngercd THABHEM 06pAa30M B TPEMHHEIX Tenax THNA faek (mogpoGuoe onmcanue
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cM, HKe). AHajlorgdHas KapTHHA XapakTepHa L/l pepxoBbeB p, Tamolf, Omsako
UMeeTcs H pasiuydde: 3[ech Habmiogajica Nepexod OT TPEeIMHHOI'O THIA LEeOJIHTH-—
sanui Ha HekoTopol ruyfune X nnomannomy, B BeprHKambHoM HaNpABIeHWH
(ceepxy BHM3) HabmomaeTcs CMeHa MHHepalbHEIX IapareHeaucos. B Bepxueit
YacTH paspeda KAMHONTH/IONKT ACCOLMHDYyeT C MOHTMOpH/UIoOHMTOM. Ha Gonee
rny6oKuX YPOBHSX BMECTO KIMHONTHIONMTA HPUCYTCTBYeT MopdeHuT. XapakrepHa
accouManus MOPAEHHTa C XJIOPUTONOAOGHEIM CIOHCTHIM CHIIMKATOM H albOHTOM,

B Papmrsunckom Gnoxe (neTambuoe omMcanne CM. HWKe) BriieneHa jmueduasd
30HA LEOJIMTH3ALAH MOWHOCTHIO A0 50 M, lleomuToBrle MOPOAE! MOT'YT GBEITH BCTPe=—
YeHBl M B AOpyruHx 6nokax OxoTckKo=UyKoTCKOIro BYJKaHOT'@HHOT'O HOdCa, IHpHYEM
HauGoliee BEPOATHO B TeX, B KOTOPEIX HAPALY C BEPXKHEMEIOBBIM = HIDKHETpeTHY~—
HBIM KHCJIBIM BYJIKAHH3MOM NpogB/IeH: u Gollee Mononodl GasalbToBbI BY/IKAHH3M,

Kamuyatckas Byakanu4deckas o0nacts

Ha reppuropuu KamuaTku BHAENMOTCE OBE TIIABHEE CTPYKTYPHO=TeOMOPHOIIO-—~
rudeckme 3oHE: CpenuHupif xpeGer M cucreMa BocTOYHBIX NMPHOGPEKHLIX XPeGTOB.
3TH ropusie cucremel pasfenensl llenrpambHo—Kamuarckol Aenpeccref. Cymect—
BYIOIIAE CXEMEl TeKTOHMYeCKoro palonnpoBannd KamMuaTku B SHAYWTENLHOR crene=—
HA OCHOBBIBAIOTCE HA TTABHEIX I'eOMOPHOJIOTHYECKMX 3/eMeHTax. Haspanurie 30HEI,
B CBOX QHepelb, NMONEPEYHEME PASNOMAMM PACU/ICHSIOTCA Ha CepHIo O6nokob | Brnam
cos u Ap., 1963; dapopckas, 1969; Oroponoe u Op., 1972].

B npenenax CpegunHoro xpefTa BhigellgioTcs CledyolHe BYIKAHO=TEK TOHHYeC=
k#e emmmuuel (c tora Ha cepep) (puc. 2): Cpemuumpit Maccus, Wi MakuHCKoe
cponosoe noguarue (1); cucrema Xpe6ToB, HCHLITABIMX NOOHATHE B INVIHOLEH—-
panneverpeprianoe ppema (2). Tlocnemmas, B ceolo ouepenn, NEMMTCE HA OBE TIOO—
B0HBI: BOCTOYHYI0, B lpedellax KOTOPDH IVIaBHYIO POJIk HI'pall TpeTHYHBIM BYIIKAHH3M
(2a), n sanaguyo, rde mapady C TPETHYHBIM HHTEHCHBHO TPOSIBICH 4eTBEPTHIHL
pynxkamusMm (26). B sanaauolt noazsone 3.H. OMmME BHIASNFET LEINYIo' CUHCTEMY Tak
HasplBaeMEBIX I'paOeH=-CHHKIAHATEH ., :

BocTrounbie npubpexuvie xpebTh paccMar- .
PHBAIOTCA KAK CBOADBLIE NOOHATHA, B OCHOBAa— _,"
HHM KOTOPBIX 3aleraior MefoBble M Hameplien- [F—————"—+
MHOUEHOBRIE OT/NOoKeHHsA. [lng aTHX 6I0KOB Xa-
pPaKTepHO IHPOKDEe pPasBHTHE NPOAYKTOB r/ae—
HbIM 0Opas’oM TpeTH4YHOTO BylKahaaMa,. Bioku
3eMHOH KOpbI, pacluoiiOKeHHble MeXOy IIoaHS-
THAMM, PACCMATDHBAIOTCS KAK 30HbI OMyCKaHHUSH
rpaGeH-CcHHKMMHANBHOro tuna (oM. puc, 2).

Ha Bceit teppuropun KamuaTku, Hckmoyag
CpenuHHBIl MacCHB, KHCIBIH BYTKAHH3M IpO—
ABH/ICS B BepXHEM MHUOIEeHe-I/HOUeHe,
3TOT BpPeMeHHOHW HHTepBal COOTBETCTBYET

e

P~
Puc, 2, PalloHn] BO3MOXHOIO NpPOSIBIEHHS =
KNWHONTHAONUT-MOPASHUTOBCK MuHepanuasimy  f—
Ha TeppuTopud KamuaTku

P

1 = CpenunHbili MaccuB; 2 — 30HB paclpo-
CTpaHeHUd TNOpOd TPEeTHYHOI'O H YeTBEepPTHYHOTIO
BynkaHuaMa (noasonm c npeofnapannem: 2a -
TpeTHYHOrD BYNKaHuaMa, 206 ~ 4eTBEpPTUYHO- [——\*
ro); 3 — o6nacTH BOZMOKHOIO NPOSBJEHHS
LeOMUTOB, INIABHEIM OOPA30OM KIIMHONTHIOMHTA ————
u MopaeHuTa; ¢ - NposBneHud B Hacceitne
p. lefizepuoit; 5 -~ HAromgnuHCckOe MecTopoxae-

une; 6 - MapaTynckoe mecTopoxpenue; 7 - %;k.:__:

[MayxeTka




(GOPMHpOBAHMIO Tak HaablBaeMoit anmelckol cepud. B HmWKHeM uYacTM pas-
pesa mnpeobiafaloT AHAE3UTH, AHAG3UTO-AALUUTH, OAUMTHl, B BepxHed - nuna-—
puTel. PasBuTHe Kucioro BynkaHmaMma o6GBIYHO MpOMCXOAMIO B ABA 3Tana. [leppo-
My COOTBETCTBYeT MHTEHCHBHAA SKCINIO3HBHAY [efTelbHOCTh, CO BTOPBIM CBA3AHO
ofpasobaHHe 3KCTPYy3ull M OTHOCHTEILHO HeGONBIIMX IO MPOTHKEHHOCTH MOTOKOB.

Ha Kamuatke MoryT ObITb BEHIAE/IEHB! CledyOINe NpPOSAB/IEHHS LEOJUTOBBIX MO—
poa (c ora ma cepep): paiton Ilayxerku, pepxosbe p. Baudo#t, Haunkuuckas
nenpeccus, nomuua p. Ilaparyukm, Gacceidin p. TeiisepHolt u Bodopasnen lefizepHoit
i Ulymuoli, pepxobra pek Turens u Kamrayu, '

B paiione [layxeTku neonmuroooGpasopaHHe CBA3&HO C COBPEMEHHBIM THAPOTEP=
MallbHEIM MeTaMOpQUSMOM B 30He pasrpysku INiybuambIX ruaporepm [ HaGoko,
1961] . leomrusauus ¥MeeT IWOWANHOE pacnpocTpaneHne, C coppemMeHHOH Tui-
poTepMalibHOM [edTeNbHOCTHI B 30He I'pabeH—-CHHKIMHAJEH CBA3aHB! IEOJIHTh
Boinbiie=bansoro u [apaTyHCKOro I'uApoTepManbHEIX MecTopoxdenu#t [ Tpyxus,
Ilerpora, 19761,

B ioxuo#t wacTn HauyukuHCKOH NempeccHH UeolMTuzauug NpodBleHa Gollee mo—
KajbHO., MHTeHCHBRO I€O/IMTH3HpPOBAHHLIE BHTPOKIACTHYECKHE TY(Bl H BYJIKAHUYE=
CKHEe CTeK/la NpHypo4YeHBl K KHCIIOMY 3KCTPY3HBHOMY KOMIUIEKCY, PACIOIOXEHHOMY
B IEHTpe KalbAepbl aHOe3HTOBOTO BYyJIKAHA.

CnoxHpll XapakTep LeOoMMTH3aIMH Habmomaercsa B Gacceithe p. I'efisepuoii.
CoepeMeHHOe MHHepanoobpasoBanHe B 9ToM palone OeranbHo maydeno C. M. Ha-
Goko c corpyauukamu (1961-1974 rr.). B To xe ppeMsa 3aech MMEeIOTCH H
Gojlee OpeBHUe, HIKHEYETBEPTHUHBIE LEOJMTOBHIE NOPOAR!, COCTOAlIHEe IIABHEIM
ofpasoM ua xmuHonmTHAoMMTA, [IpogBRneHns HEOMMTOB HMSBECTHH! TakKke B BEPXOBb=
ax pex Turune n Kanrayd. KIMHONITHIOMMT ¥ MOPOEHHT 3aMellaloT CTeKJ/o KHC—
Noro BHTPoKnacrudeckoro Tyda. Cpenu NepedMCiIeHHBIX IIPOSBIeHHH IIeONIMTOB CKOI=
JleHUd KIIMHOITHMIIONHTA MM KIMHOITHIIOIMTA B ACCOLMALMH C MOpPIEHHTOM, Kak
NpaBHJI0, CBI3aHBI TOMLKO C TOMNAMHM KHCHIBIX NMMPOKJACTHYECKHX mopod. Tax kak
KHCIBIM ByiKanuaM Haubollee IHPOKO NPOSABWICH B IO3AHEM MHOIEHe=IJIHOleHEe,

TO NMUPOKJIACTHYECKHe TOMIM anHelckoll CBHTHI paccMaTpuBalOTCd Kak HauGolee
NepCrneKTHBHLIE Ha ILEO/MTHI 3TOT'O THIA.

Byakanndeckan ob6iaacrb Bocrounoro 3abafikanba

B npenenax BocrousHoro 3aCafikanbg KHCIOBIH BYNIKAHHSM IPOIBHIICE B BecbMa
cpoeobpaaHolt dopme. B mosnHem Meso3oe B pesynbraTe packolla KPHUCTalIHYyec—
Koro ¢yHoaMeHTa IO CHCTEMe Pas3jioMOB INIABHEIM 00pasoM CeBepo=BOCTOYHOIO
NpOCTHPAHHS IPOU30lLI0 o6pa3oBaHMe BINAMMH TUNA I'pAGeHOB WM I'PaGeH=CHHKIIH=-
Hanell, B naHHoe Bpems 10 pPe3yiIbTaTaM MeNKOMACLITAGHOIO KAPTHPOBAHHA MOMKHO
peidemuTh cBritle 30 BrnaaumH. Hamu uccnepopaica pynkanusMm Myxop-Tamuuckol,
Moraouckoi (Xomiuckoii) n 3akynnrTuucko#t snamun (puc. 3).

Myxop=-Tanuuckaa Aenpeccus pacrnojyioxkesa B 120 KM K BOCTOKY OT I, YnaH=
Yne. Osa mmeer cyOwupo tHoe mpocrupanne. llupuna enagunel docruraer 3-3,5 KM.
BnanuHa o6pasopaniack B pe3ylbTaTe oOIyCKAHME y3Koro OnoKa KPHCTallNIHYeCKHX
BepXHeNpoTepo3oicKux MOPod, KOTOpoe NPOM30LNIO B cepeduHe Me3o03od. Bnamusa
BEIIOJIHEHA BEPXHEIOPCKHMH — HIDKHEMENIOBBIMH OCAAOYHLIMKM MOpoAamMu., Bymkanuam
npodBHIICH B noaaHeM Merry, Popmupopanne Myxop-TanuHckoro BynkaHuyeckoro
KOMIIIeKCa TPOMCXOAWIe B HECKoNbKo sranos [Hacenkmn, 1963; Bonamox, 1972].
Ha mepsoMm srane chopMHpoBaliCs KPyNHBIR TpPAaXMAHASSHUTOBLM M TPAXMTOBLIM BYII=
KaH; Ha BTOPOM — Ha CEBEPHOM ¢raHre aToro BylKaHa oOpa3oBalica NoGOYHBIH
BylKaHHYeCKHll ammapaT, C KOTOPEIM CBA3aHBI KOMEHAUTOBLIe JaBwel. PopmupobaHue
KOMIITIEKCA SaBepllH/ioCh BHeApPeHHeM [aeK TpaxuTa H 3arTeM HSMHgHHEeM Tpaxuba=
sanbToBRIX HaB (puc. 4). »

B dopMHpoBaHHH KOMEHOHTOBOT'O BY/IKaHA MOXHO BBHIAEIMTL HECKONBKO (as,

C rnepeoit, sKCIIoauBHOA dasoit ceasano obpasopanue MomHo# TydoBo# Tommi, Ha
BropoH, 50pysuBHOH NPOU3OIINO H3NUAHHE JAaB B 0DpasoBaHWe NOTOKOB, HA TpPeTh-
el chpopMupoBanach 3KCTPY3Hd, OTHOCHTE/ILHO XOPOLIO COXPAHMBILAACH B IOT0=BOC—
~TOYHOM HacTH MAaCCHBA.
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Puc. 3. Cxema pasmelleHug Ha TeppuTopuu Jabafikallbg BMAAUH, BHITOIHEHHBIX
BY/KQHOIM€HHBLIMH TOPONAMH BEPXHEro Me3030s

"I - BHAOMHE!, B KHC/LIX BY/KAHUYECKHX NOpPOOAX KOTOPBIX .BO3MOXHA LEO/THTO—
Bagd MHHepANU3alluf, 2 - BIagdHel, BEIIIOJITHEHHBIE BYJ/IKAHOT"@HHBbIMH nopogamMu, CO=
AepXaWMMH UEOMUTH — KAHHONTHIONAT ¥ MopneHuT (muppw Ha xapre): 1 - My-
xop-llluGapckas, 2 - Myxop-~Tanuuckada, 3 — 3akynbTunckas, 4 - XonuHcKas

Y

v
Ss) F+lw
< (<1#
v

g 500 1000 1500m
(1S s |

Puc. 4. Cxematudeckag reonorudeckas xapra Myxop-TanusCKoro BYI/KAHKYECKO=—
To KOMIUIeKCa A

1 = Ttydbdure; 2 - menouHolt 6asanbr; 3 - paliku Tpaxura; 4 - WeNOYHOH /i~
napuT; 5 - ByJKaHpdeckoe cTekno (mepmHT), B TOM 4HCMe WEOMMTH3HPOBAHHHIH;
6 = arjoMepaToBblit Tyd; 7 = HeONUTOBHIA BHTpoOKAacTHyeckuit Tyd; & - HeoNuTH-
BUpPOBAHHEIA CTeK/MOBAThHIM TpaxuaHfedut; 9 — rtpaxutr; 10 — rpanur; 11 — pasdnowm;
12 - uenrtp naneosynkana. A -~ rnaBHbI By/lkanuyeckuit anmnapat, B - skcrpysus,
B - skcTpysuB TpaxuaHOoesHTa



lleonmirusanuy NOABEPrHyTa TOMUA BHTPOKIacTHYecKoro Tyda. Opsako Hambolee
HHTEHCHBHO OHA NPOAB/eTCd BOKPYI™ BYJIKAHHYECKHX SKCTPY3HH M BAOOIL PA3IOMOB.
[na pnawnoro palioHa XapakTepeH cleayiomuil paspes: B HIDkHe#l wacTy 3aneraer
HHTEHCHBHO WeOJMTH3HPOBAHHEI BHTPOKNACTHYECKHE Tyd; Aajlee, BHILE IO paspeay,
pacnofioKeHb! cinabo naMeHeHHple MACCHBHBIE CTeKiAa K.'pae.BDﬁ H4acTH QKCpréHBa
H/HI [aBOBOI'0 MOTOKA; elle BpUlle IO pa3pe3y OHH CMEeHHIOTCH INIyGOKO THApATH=-

. POBAHHBIMH IIepIuTaMH C He3HAYHTEILHOH NpHMECEHI0 Heo/IMTOE M MHHEpAlloB I'Dyll=
bl MOHTMO PHJIJIOHHTA.,

Ananoruynad xkapTuHa Habmonaercs B XOIMHCKOH OenpeccHM Ha y4YacTKe, pac— -
TIO/IOXXEHHOM K CeBepy OT elesHONOpPOXHOM cranumu MoraoH. [Ipu paseefke Xo-
JIHHCKOT'O MEeCTOpOXIOeHHd mepnurta 6rima pasbypeda miromans npumepsHo 4 x5 kM2,
B ckpaxunax roytunoft no 150=-200 m 6pu1 BhigBiIeH chenyoumii paspea (cmuay
BBEpX): INIyGOKO NEeONHTH3HPOBANHEH BHTPOK/IACTHYECKHH TYd, NEOMMTHIHPOBAHHOE
KHCNoe CTekio (mepmurt), riayboKo THOpATHPOBAHHEIN NEepVMT C He3HAUMTeNILHOH
TPUMECEI0 IeOHTOB, HEM3MEHEHHBI I'iApaTHPOBAHHBIA NEPIMT.

Muzepanoruyecky LEOMMTH3ALMSA NMPOABIAeTCd B 06pasOBAHHH KIIMHOI THIIONMTA,
MopneHuT npUCyTCTBYeT B NOAYHHEHHOM KoimuecTee, OH 06pasyeT MPOXKHIKH, 3d=—
MelmaeT CTeKlo LeHTPallbHBIX 30H INepPIHTOBBIX ddep, BHIIOIHAET IYyC TOThI. 7

JIOKAJIBHBIE CTPYKTYPBI |

@

K noxambHeiM MBI OTHOCHM CTPYKTYDBI, PACIHO/IOMEHHpIE B NpefelaX BYJ/IKAHH=
YeCKUX NOSICOB, 30H, BHAaAHH, PasMepbl HX BAPBHPYIOT OT HECKOIILKMX COT MeTpoB
go 4=5 kM. Brielgiorca CTPYKTYPH TeKTOHHYECKHe, BY/IKAHO=TEKTOHHYECKHe H
cTparupHIEPOBAHHBIE,

TekToOHMYECKHE CTPYKTYPbI

K TeKToHMYeCKHM MBI OTHOCHM LEOJIMTOBEIC Tella WM 30HEl LEeOJHMTH3ALMH,
CBA3AHHBIE C pasjioMaMi W 30HAMM TpelrHoBarocTH. lleonuTe o06pasyloTcd BOOIb
TpenHH WM 3aMellaloT CTeKJIo JaeK pas3iMyHBIX mMacwraboe, B kKadecTBe xapakrep=—
HOTO TpHMepa 3TOTO THIA NeoJIHTH3AIMH MOXHO npupecTH [IpaBoxeTHHCKOe AalKO=
poe [Io7le, pacinojiokeHHoe B npedenax Tanbcko—XeTHHCKOTO 60Ka KHCHBIX adgdy—
aunpop (Marananckaa o6nacrs).

B pepxopbax p. XeTw BrigeleHo cepiue 20 pafixopmix Ten mepnurta, B ToR WM
HHOM CTeNneHH UeOo/MTH3HPOBAHHOT'O. B I0XHOH udcTH pafioHa nallku o6pasyioT CHC—
TeMy padHalbHbIX Tell, CXOAdIIMXCH K fApy, NpeAcTaplieHHOMY LITOKOM KBAapLEEBOTro
nopgupa. B cepepHod yHacTu pafioHa OalKM NoKamMayloTcd BOONL TPElMH, OTHGaio-
KX KpynHel aunapuropsni MaccHe, Cepus naek mepnura TakKxKe pacnolioxeHa
BOONIL KPYNHOT'O pasiioMa CEeBepPO~BOCTOYHOI'O IPOCTHPAHH.

Tak kak meonuTel 06pasylTcd IO BYJIKAHHYECKOMY CTeKIy, To mMacurabel 30H
oM TH3AIMY ONPeAeNIoTCA napaMeTrpaMi Aaek. [0 MpoCTHPAHHIO OHH BAPLHPYIOT
or 50-100 pgo 400-600 m, MoummocTs konebnercg or 20 mo 100~200 M,
HanGonee MHTEHCHBHOH NEONMTHZALME IIOABEPTrHYTHI AAlKH, PACIOIOKEHHbIE BOIM3H
IJIaBHOTO pPasiioMa CeBepo-BOCTOYHOI'® NMpocTHpaHud. HemocpeAcTBeHHO BOIM3H 30—
HBl pasiioMa crekio Aalkoppix Tenl Ha 80-90% samMemeHo MHHepanaMH TPYIIIB!
LEeoJIHTOB, TVIABHBIM 06pa3oM MopAeHHTOM,. [lo Mepe ypaneHus oT pasiloMa KOJIH=—
YeCcTBO LEQ/IMTOR YMEHblaeTcs, & KOIHYeCTBO HEeM3MEeHEeHHOT'0 CTeKila COOTBeTCTBeH=
Ho Boapacraer, Ha paccroguuu 100=-200 M or pasiioma BCTpedaloTCs NePIHTEL,
conepxamue He Gollee 5-10% BTOPHYHEIX MHHEPAJIOB.

VHTEHCHBHO WEO/IMTUSHPOBAHHEIE IEPIMTEL BCTPEUAIOTCH BOMU3K I0KHOH Heprde=
pHM JHMIAPHTOBOT'O MACCHBA. 30€Ch OTMEYaloTCd KPYNHpe Tella HOMTH IMOJIHOCTbIO
LeoMTHSHPOBAHHLX Nepmuros. Haubonee xapakrepua accoumanusd KIHHOITHIONM T=—
MOPASHH T~MOHTMOPHIUIOHHT, KIMHONITH/IONMT OTHOCHTCH K KajlblMepol pPasSHOBHO—
Hoctd. HamGonee TecHO aACCONMMPYIOT KIAHHONTHAOAMT M MOHTMOPH/UIOHHT, KOTO=
pele 06pasyroTcd MO TpeluHHKaMm. [IpuCcyTCTBHE MOPAEHHTA CBHAETEILCTBYET O INIy—
Gokoifl HEOMMTH3ALMHE CTeK/la. ATperarsi MOPAEHHTA, Kak NPaBHIO, BHIOMHSIOT
LeHTPAILHBIE HACTH HEepIHTOBBIX JIYKOBMIL,
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Puc. 5. l'eonorudeckuil paspea yepes
neonuToByio 30Hy p. Tamaun, AHagsipckuii
pation (OxoTcko-UyKOTCKHH By/NKAHOreHHEIHR

nosic) . MWW"
= ke li//// / 7 1 I L ’E}- L.
I - mepnut; 2 — nunaput; 3 - chepo- /’///’7//// B hy

NHTOBLIR JIMNAPHT; ¢ — KIHHONTHIIONUT=-MOpP— 20 #ﬂm

AEHUTOBAd TOpPOAA; 5 = MOHTMOPH/UIOHHTO- B Ltz E &5 EZAQ [)s

BA"d TUHA

| 3.295°

B npeanenax maHHOI'O y4acTKa YCTAHABIMBAETCS CleAyIollee COOTHOLICHHEe MEX=
Ay THIAMHM THAPOTePMAJILHOT'O H3MEHeHHd BYJIKaHH4YecKHX mopold. CeapeHHble Tk
KBapueBoro nopdHpa NOOBEPrHYTHl OKBAPLERAHHIO H KAOIMHH3AUWMH. | HADPOTepMAallb=
HBle MHHepalkl 3TOI0 THIIA CPABHHTEIBHO PABHOMEPHO PAaCHpOCTpaHeHEl Io Bcel
mwromaay. lleomiTHaamAs ¥ MOHTMOPHWIIOHMTHUSALMS HOCHT JIOKAIbHBIE Xapakrep.
OTH MHHepallbl JIOKAMM3YIOTCH BOOJL TEeKTOHHYECKHX TpelltH,

npnypoqexﬂocrb IeoJINTOB K TPellHHHBIM CTPYKIypaM Takke INOATBepKiaeTcd
Ha npuMmepe PaphiTkuHCKOro 6/10Ka KHCIBIX 2¢dy3HBOB, BXOAMIIEro B cucremy
OxoTcKo=YYKOTCKOT'O BYJIK&HOT'@HHOT'O IOsCAa.

B npepenax PappiTkuHCKOro 6/10Ka, B BePXOBBIX p. languH, Gplla OTKAPTHPO=—
BaHA TNOJYKOJIblieBad BYJ/IKAHHYEeCKasd CTPYKTypa, NpeAcTapigiomas cobod 2pomipo=
BAHHBI BY/KAH UNeHTpALHOTO Tunma. Bocrounpd ¥ sanadusil gunasrd CTPYKTYpPS:
COCTOSIT M3 CBapeHHOr0 Tyha. BHYTpH BHeWHEro IOIYKOIbLA COXPAHMIIHNCHL OCTAT=
KM JIMIapUTOBOT'O BYJKAHHYeCKOTo ammnapara, OHH BpIAeISIOTCH B BHAE Ayroobpas—
HOM BOSBBIUEHHOCTH C KPYTHIMM OGDPEIBHCTHIMHM CKIOHAMH, OGPAIISHHBIME K LEHTPY
InpeanojiaraeMoro BynKaHa. fnpo CTPYKTYphb( CIOXKEHO /MIapuTaMe, o6pasyiomuMu
LITOKOOOpa3Hele Tena, Nepecekaemrule cepuell nmapamnenwHex Aaex. Cocrae naek
pas/myeH: OT JMIAPHTA W NepiIdTa 0O AAmMTA.

Hadixy npuypodeHel K TeKToOHWYecko# some momHocTwio Ao 120 M (puc. 5).

B npepgenax 2To#f 30HB! NMOpOABI CMEHAIOTCH C IOTO=BoCTOKA HA Cepepo-3amnan B
TaKo#f NMOC/IeNoBATE/ILHOCTH: Oalfka Nepmira, BMemAony# H3MeHeHHBIR JHIapHT,
nafixa chepo/MTOBOTO MUAPHTA, H3MeHeHHpl JHmapur, Bropag nafika c{eposmTOBO=
IO /MIapHTa, 30HA MOHTMOPHIUIOHHTOBOM TIHMHBI, 30HA UEOIMTH3HPOBAHHHOI'O BHT-
poknacTuyeckoro rtyda, Aafika chepolMTOBOrO NHMIAPHTA, H3MEHEHHbIH IHIApHT.

MoOHTMOPHIINIOHH TOBEIE TVIHHEI 06pasyioT @0HY MOUHOCTBI0 A0 25=30 M, MoHT=
MOPH/UIOHHT, TIO-BHANMOMY, NpeAcTasien menounol pasHOBMAHOCTHIO. Maxpockonn—
yecku aTo Genag, co ciabo-3eleHOBATHIM OTTEHKOM MIIACTHYHAZ IVIHHACTad NOpoAa.
MomsocTs 30HBEI NeonmdTH3almEi aocturaer 50 M. lleomiToBEIe NOPOABI HMEIOT CBET=
fI0=3eJIeHy10 OKpacky. I'maBHemM noponooGpasylomm Mnnepanom ABJIAeTCHd KIMHOM TH—
JIOJIAT.

ByJKkaH0-TeKTOHHYECKHE CTPYKTYpbI

‘K By/IKaHO=TEKTOHHYECKHM CTPYKTYPaAM OTHOCATCH KAbAEph! C 3KCTPYSHBHBIM
KYTIONIOM M/ BYJIKAHOM IEHTPA/ILHOT'O THNA B LEHTPe W KDPYNHBIMH CKOIJIEHHSMH
BHTpOKJacTHYEeCKOTo Tyha, okalmigiomero OAHHBIA IeHTP. THIMYHEIM IIPEMEPOM
CTPYKTYp 9TOI0 THIA gBidercd fATronHHHCKMH BYIKAHHMYECKHH MACCHB, PACTONIONEeH=—
Hepll Ha Bopopasnene p. Bamno#t u cucTemnr pyubeB, Tekymux B Haumkmuckoe
oaepo. :
 fironuuHCKu# BYNK aHAYECKHA MACCHE BKJIIOYAET PASHOPOAHBIE B I'eOIIOTHYECKOM
OTHOIIEHHH SJEMEeHTHI: H3MEeHEeHHBle KHCMbe TY(bI, MHIapHTOBBIE SKCTPYSHBBI, AAllke=
TOBBIE KyTioJia, Aafikyu, PeIEKTOBxle GOpMbI KafibAephl aHAe3nToBoro pynkasd (puc. 6).
Ha wore MACCHB OrpaHu4eH KONbLUEBLIM pAas3iiOMOM, GHKCHPYEMBIM OANMTOBBIMH
KymollamMy H KDPYThIME CTEHKAMH KalbAepr ofpyweHus. B ceBepHOM HANpaBIeHHH
aTa CTPYKTYpa NoJioro NOHWXAETCH W NepexofMT B [AenpeccHio HauMkKWHCKOTO o3epa.
I'naBHEIMH 27leMeHTaMH KOMIUIEKCA dBJSIOTCH SKCTPY3HBHBIH KYTOI C KOPOTKHM
fIOTOKOM M I0JI€ H3MeHEeHHBIX BHTPOKIACTHYECKHX MNOpPOH, OKDPYXAIOMMX AAHHBIH
KYyTIOJl.
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Puc. 6. CxemaTuyeckas reonoruyeckas kapra AroAHUHCKOro MeCTOpPOMAECHHA Iep—
nUTa ¥ HeonuTOBBIX mopoa {cocraswmu B.B. Hacemkun u D.B. TlnoTnukos)

I -~ coBpeMeHHble OTIIOXEeHHA; 2 - AaHAE3UTO-6as3aneT; 3 - nunapuT; 7 - che-
PONUTOBBI# NANAPAT; 5 = TOHKONONOCYATHIH JIMNAPHUT; 6 ~ AAUAT; / — HeOo/HTOBBIH
Ty} C KJWHONTHIIOIMTOM H MOpPAEHHTOM; & — LEONHTH3UPOBAHHHN OpeK4YueBEHIH Mep=—
muT; 9 - oTHOXeHud KpaTepHoil 3oHel;; [0 ~ 6Gasanet; [/ - BynkaHWYeckas 6pex-
yus; /2 - creknosareiit gaauut; I3 - cnaGolleoNuTHAMpOBAHHBIE nepnuT; I4 -
ctheponuToBRIl mepnuT; 15 - pasnoM; I6 - INIOCKOCTH (WIOHAAMBHOCTH

JxcTpyaupHil Kynon ofpazyeTrT H3IOMETPHHUHYIO B IUIAHE BHICOTY ¢ KPYTHIMHA
CKJloHAMH, XoTopas poapenuaerca sa 400 M usaj ceanmopwHOl Bogopasfena. Kpy-
TH3HA CKIDHOB KYIO/a AOCTHTaeT 40-45°, Kynon cocTtout M3 ToOHKONIMTYATOIO
manaprta. Ha I0KHOM M I0ro=BOCTOYHOM CKJIOHAX KYIIOJA BCTPEYAKITCH BBIXOAbL!
CTeKJIOBaTEIX Nopod, ofpasylomux MaloMollHbIe galKH, OpPHEeHTHPOBAHHBIE K LEHTPY
AaHHOTO sKcTpyauBa. Ha saname xynmon orpaHider paaiomom. B uenrpansHolt ero
4acTH paclojiokeH Kparep aaMerpoM Ao 250 M, oT KoTOporo ©TBeTBISIOTCS I0—
TokH. IlpoTseHHoCcTh Hambollee KPYNHOTO OIO-3anagHoro oroka npumepHo 500 m.
llorok mMeer 30HAILHOE CTpoeHHe, Ero BepxHad 3oHA CJl0XeHA TOHKOIUIHTYATBEIM
MHIAPUTOM, HHXHEE = CTEKIOM. DKCTDPY3MBHBI Kymos sajeraer cpelld H3MEHEHHOTI'O
BHTpOKIIACTHYecKoro Tyda. B ocHopanmu kymoda Ty KpyrHoo6nomouspii, B cepep-—
HOM HANpPABICHUH pasMep oONoMKOoB yMeHbwaerca., Ha paccrognum 1,5=2,5 xMm
Ty cTaHoBHTCH TOHKOOGHIOMOuHEIM, [loTOKM, OTBeTEImiommecda OT UeHTpa, 3ajera—
10T Ha Tybe. TonxooGromounnle Tydel npeAcTabBileHbl KIWHONTHIIOMUTOBON pPa3HOBHI-
HocThIO. [lo Mepe mpubmmkeHua K LEHTPY B Tyde mogBigeTCd MOPAEHUT, 3aMella—
JoliKH KpymHple OG/IOMKH CTEeKa, KOTOphle OOBIYHO MOTpPYy:EHBl B TOHKOOGJIOMOYHYIO
Maccy. [lns arperatop MOpOeHHTa XapaKTepeH Geipdl IBET C OTYETIHBLIM POSOBBIM
oTTenkoM. Collepxanue UeOJMTOB (MODAGHMT + KIMHONTHIONMT) Aocrturaer 85-90%.
B6nuan Kymosia MOIIHOCTL LEOoMTH3HPOBAHHBIX Hopoa cocrapiser 200-300 wi,

#a paccroguuu 1,5 kM or menrpa - 100 m. Tyd pacmpocrpanen riaphem 06pa-—
30M K ceBepy oT Lentpa. OH saHuMaer miomands b 2,5=3 xMm“. leomrusanun
rTakxe NOABEpPralTCsa HepIHTH, 3allerailiie HeNocpedCTReHHO BeIE Tyda.
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CrparnduuapoBaHHble Teaa

K cTpaTuduuipoBaHHBIM TeJAM MBI OTHOCHM IWIACTHI, JIMH3BI, CIIOM Pa3/IM4HON
MOIIHOCTH M TPOTHXEHHOCTH, TOPHSOHTANILHO 3alleralolle 30Hbl, [lodo6Hble 0Gpa—
30BaHHA MOTYT BCTpeYaThbCd KakK B KalbOepax, Tak U B I'pabGeH-CHHKIHMHAISAX.

[No—eraumMoMy, HIACTOOGPASHEIE TENa MOPASHH T=KIMHON THIIOMHTOBEIX MOPOL,
BHIFBJIGHHEIE BO MHOTMX pafionax (Kepmxamu, Bomrapus; ConoTBHHCKad BIafnHA
3akapnaTbe), MOXHO CBSSHIBATL CO CTPYKTYPAMH THNA I'pabeH-CHHKTHHATCH, Mop=
dosorug MIACTOBBLIX' Tell B GONBLIIMHCTBE CIIy4aeB oNpeldengeTcd NapaMeTpaMu Tell
BUTPOKJIACTHYeCKOTO Tyjpa. Haubonee ogHopondswie 10 MHHEpaJILHOMY COCTapy Tela
06pasyioTcd 3a cyeT LeO/MTH3AalMM TOHKOOGIOMOYHBIX NEIIOBBIX PA3HOBHOHOCTeH
BHTpOKJacTudeckoro rtyda. B pailione Kuip/kanu MOIHOCTL LEONMTOBOT'O Tyda
papeupyeT oT 5 Ao 10 M, [IporaxeHHOCTL TOpu30HTA AocTHraeT 1=3 KM,

IMpeanonoxeHne O CBA3H LeOMTOBLIX Nopod CoI0TBHHCKOH BIANMHEL C I'MAPO—
TepMalibHOH [led Te/IbHOCTRIO NOATBeKAaeTca paboTamMy paiaa HccienoBartenei, B
gyactHocTH B.B. Baftpakopa [1978]. llo ero maHHbM, TY(nl COCTOST U3 KIHHO=
OTHIOJMTA ¥ MopdeHHTa. Bo Bcex ciydasx neoimThl ofpasyloTcsa [0 4acTHIAM
ByIKaHW4YeCcKoro crekina. CreneHb HeO/MTH3ALMK NOPOA BO3pAcCTaeT B 3aBHCHMOCTH
OoT 6/IM30CTH K TEKTOHHYECKHM 30HAM. DTa 3aBHCHMOCTL HauGojlee UETKO IIPOdAB—
IgeTcd HA IpUMepe aHalbmuMa. IleolHTOBRIe MOPOAL! C BRICOKHM CoOepMAaHHEeM
aHanLIEMa JIoKaMuayoTca B6ausu pasnoma.llo Mepe ynaneHus OT Hero KOJHYECTBO
aHanbUHMa NOCTeleHHO yMeHbIlaeTCH, '

Meracomaruyeckue 3oHbl Bonblie=Bannoro u [TapaTyHCKOTO MeCTOpPOXKASHHHE
na Kamuarke neranbuo usydenwl | Tpyxuu, Ilerposa, 1976]. Ana laparynckoro
MECTOPOXK/AEHUA YCTAHOBIEHO HAIU4YHe cllenyiomeld BepTHKaNbHOH 30HANBHOCTH: B
BepXHe#l uacTH pazpesa npeofafainT NOPOAR], COCTOAUIME H3 annLbuTa M Leo/MTOB,
HHXE PAaCIOJIONKeHA ANLOHT—2MHA0T-Ie0IHTORAd 30HA U elle HIKE — MUA0 T—aibGy—
ropad. M@ meoimToe HauGollee YacTO BCTPEYAIOTCH JIOMOHTHT, TeHIaHAMT, TOMCO=—
HHT, CKOJEUAT. KIWHONMTHIOMHT H MOPAEHHT OTHOCHTEILHO PeAKH.

IIETPOTPA®HSA IEOJHUTOBBIX IIOPO]

3HauHTeNbHEIE TI0 MacuTabaM CKONVIEHHs KMMHONTHAOAMTA M MOpAeHHTa obpasy-—

‘IOTCH IO BYJIKAHHYECKOMY CTeKIIy. nD—BHﬂHMOMy, ATO CBSA3AHO C TeM, HTO MOpAe=

HUT ¥ KJIHHOITHJIOJHT OTHOCHATCH K BHICOKOKPEMHE3EMHCTHIM LEOIMTAM, COOepKa—
muM Ao 66=68% Si0g. lleomiTHaannu NOABEPraloTCHd BHTPOKIACTHYECKHE TYGhEl M
MAaCCHBHBIE CTeKJAa.

1leo/m THBHPOBAHHLIN BHTPOKIACTHYECKHH Tyd., BrinensioTcs OBe OCHOBHEIC Pad-—
HOBH[HOCTH Ty(a: pPaBHOMEpPHBH TOHKOOGIOMOYHEM Tyd M Tyd, cocTosmuil us oG-
JIOMKOB paaiuyHoro pasmepa. leonnroppie Tydw, obpasyiooumpecs NpH THOAPOTEPMAlb=-
HOM MBMOHEHHM BYIKAHMYECKOT'O CTEKNa, OGEMHO HMEIOT CBET/IO-3€NeHYI0 OKPACKY.
g roHKoo6/IOMOYHBEIX PASHOBHOAHOCTEH XapakTepHO MpPHCYTCTBHe MOHTMODHIIOHMTA,

* KoTopeit o6biYHO OKaliMiger ob6nomkd, C MHHepalaMu T'PYNIBE MOHTMODHILIOHUTA

ACCOLHHPYET HHBKOTEeMIlepaTyPHEIH Kpnc'roﬁaml"r. llenrpammuas uacTe 06IOMKOB 3a=—
MellaeTcd KJIMHOIITHIIONH TOM, PaBHopaamepHme Ty(bbl uMelorT Gollee CIOXHBIR MHHE:
panbHBIE cocTap, ToHKOOGIOMOYHAA Macca COCTOHMT H3 K/MHONTHIIONMTA U MOHTMO-
punnonura. llemenr, Kak npapuio, HMeeT 3elIeHyl OKpacky. _Ha CBEeTJI0=3elIeHOM
dore BmimenmoTca KpymHble o6moMku (oo 10-50 MM B nomepeuHmKe) XapakTep-
HOM KpeMoBOH OKpacKH, MHOTAA C OTYETIHBLIM PO3OBLIM OTTEHKOM. KpymHble of=
JIOMKH COCTO4T H3 MOpPAEHHTA,

‘MaccHBHOe Ieo/MTH3HpOBAHHOE cTek/o. [l1s MacCHBHEIX CTEKON Xapak TepHEBI
apa HamboOllee 4ACTO BCTPeYAIOLIMXCH IlapareHeanca., B ogHoM H3 HUX OH NPEACTAB=
JleH KJIMHONTH/IONMTOM M MHHEpPajaMH I'DYIINBE MOHTMOPAIUIOHHTA, B OPYT'OM = Kili=—
HONTHJ/IOJIMTOM; MOHTMOPHJIJIOHUTOM H MOPOEHHTOM,

B IepBboOM Cliy4dae HSMEHéHHe CTeK/la HadYMHaeTcd C OGpﬂSOB&HHH MOHTMO PHII=
7oHnTa. MuHepa/el oTol TDYNIEl BEUIOJHAIOT TPEUMHE! ¥ 3aMellaloT CTEeKIo, IIPH—
nerawpumee k rtpeummHaM, CleAylomii sTan — pasfiokeHHe cTekna u obpasopanue
BLICOKOBASKOH CHCTEeMBI, H3 KOTOPOH KPHCTAIIU3YIOTCH IEeOJIHTH], B YACTHOCTH
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Mamenenne xummudeckoro cocrasa (Bec.%) creksna B mpouecce NEOJHTH3AIMH

KomnoneHTEI 1 2 3
Si09 72,20 71,12 68,24
TiOg 0,06 0,06 0,04
AlgOq 14,07 13,74 13,76
FeyO4g 0,84 0,87 0,27
FeO 0,21 0,35 0,21
Ca0 0,99 2,48 4,03
MnO Cnéau Cnensr’ 0,64
Nay0 3,68 2,35 1,12 :
K90 3,16 3,07 2,24
HoO™ 1,09 2,72 3,06
H20+ 5,68 6,08 9,25
303 0,07 0,08 Cnensl
Liy0 - 0,0025 0,0032 0,0012
RbyO 0,025 0,011 0,003
Csy0 0,0027 0,0025 0,0006
Fo 0,16 He omp. He omp.
CyMmmMma 101,0_482 100.2167 102,8348
Be, r/T 5 10 1

Mn 500 500 © 800

Sn Her Her Her

Nb 20 10 10

Ga 30 20 10

Zr 200 200 200

Sr 200 200 800
2R3 330 250 230

[Tpumeyanue. 1 ~Heusmenennsil nepmmur, p. Xera, Marapganckas obnacre;
2 = cnabolleo/MTH3HPOBAHHEI NePIMT, TaM Xe; 3 = MOJIHOCTLI IO/ THSHPOBIH=
Hplfi nepnuT, o6p. C-3a, ram xe.

KIUHONTHIOMT, O BecbMa BBICOKOH BISKOCTH Cpedbl; M3 KOTOPOH NPOMCXOOMT MHw
Hepanoo6pasopanue, CBUAETENLCTBYET COXpaHeHHe B Leo/MToBON nopofe NepiHTOBLIX
TPelMH H APYTHX PelMKTOB ero NepBHYHOr'0 CTpoeHHd. Bce arT , TPHSHAKH N03BO—
TISI0T NPednoliCKKWTb, YTO BO BpeMs Leo/IHTHM3alMH KapKac CTeKila IOJHOCTBIO He

| pacnapaincg, a Mk HMella MECTO NeperpynnHpoBKa ero OTAelbHBIX CTPYKTYPHBIX

snemenToB B pude Terpasapoe Al, Si04. CooTHomweHHe MENAY KITHMHOITHIIOMMTOM

H MOHTMOPHIUIOHHTOM MOXeT BapbHpoBaTh. ONHAKO B GOJNBUIMHCTBE H3BECTHHIX HAM
cilyyaep IEONHT pe3Ko Npeobianaer Han LIIMHHCTBHIMH MuHepanamii, CoOoepxaHue
NOC/IeAHUX He NpeBpllaeT S5=7%. 3HAYHTENLHO pexe BCTPeHalOTCH PASHOBHAHOCTH,
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F B KOTOPBIX COOTHOWIEHHE Mexay MOHTMOpHJ'IIIOImTOM H K/IIHHONTHJIOIHTOM COCTAaB=

b

I
f

uger 1:2 una 1:1. B mocnegneM ciyyae acconyauua CTAHOBHTCY TpexpasHolt b
peaymeratre obpasopannda kpucrobamara (puc, 7). '
MoHTMOPHITIOHAT OGBIMHO NPHCYTCTBYEeT B BHAE XOPOWO OGPASOBAHHEIX TOHKO—
MIaCTHHYA THIX Kpnc:'l:aamos, KOTOPBIE T'PYNNHPYIOTCE B CHepPONNTHl MM AKCHAIIMTOBELIE
arperarsl.
KJIH'HOIITHI'IOHHT B GonbLIMHCTBE cliy4yaeB BCTpe4dYaeTcd B BHAe BaTONONOBHBIX
umi GechopMeHHpx arperatoe (cM. puc, 7, 4). B CKpelIeHHLIX HMKOJSX OO MUK—
POCKONMOM OTYET/IMBO 34METHO PaAHAlIbHO-IYYHCTOe CTpPoeHHe aTux arperaros., OT-
HOCHTE/ILHO PefKo BCTPeYaloTcs IJIACTHHYATSIe KPHCTANBl KiMHOmTHIOMTA (oM.

pEc. 7,3).

T'mpporepmaneubie KIHHONTHIONMTEI, KaX HPABHIO, OTHOCATCH K KallbUHEBEIM
pasHoBHAHOCTAM. O6 2TOM CBHAETENBCTBYET pe3Koe yBeluueHne cogepkanua CaO
B LEOMHTH3HpOBAHHOR mopone (rabGmuna),

Napannensuo ymenbwaercg conepaxsne SiOg (ma 4%), a rakxe KolmyecTeo
K,Na u B nepeyio ouepenr NagO.Conepxanne BOObI 3 MOJHOCTLIO HEONH TH3HPOBAH—
HOM nepnmuTe Bo3pacraer npumepuc B 2 pasa {or 6,77 Ao 12,31%). Komruectso
MAaJEIX 971eMEeHTOB OCTAETCH [PUMEepPHO NoCTOoHHHEIM. Mckmoienne cocrasnaoT Mn
u Sr. Conmepxahue Mn Boapacraer B 1,5, a Sr B 4 paaza. :

Bo BTopnM cnyuae, XpoMe KIHMHONTH/OIMTA ¥ MOHTMODH/UIOHHTA, BCTpPEYdw—
ercs MOPAeHKT. MmuHepanooGpasopaHue, BeposTHO, MOXKHO pa3buTe Ha OBa arana.
Ha 6Goiiee parHem 06pasyioTcs MOHTMODPWIUIOHHT M K/IMHONTH/IONHT, MexaHH3M MH—
Hepanoo6pa3oBaHHd Takof Xe, Kak M B mpefpaymeM ciaysae. MopoeHHT, Kak mpa—
BHIIO, o0Opasyercd Ha SAKMOYHMTENLHOM cragwu mpouecca. Arperat MOPAEHHTA Bhl=
NOJIHgeT UEeHTPANILHEIE 30HEI NepiuToBod “nykoBuubl”. MOpOeHMT MOXeT pasBHBATE=
cs B no Gonee moaauuM TpeumuaM (XoaMHacKOe MecTopoXAeHHE nepmura, Bocrounoe 3a-
Galtkamee ). Tlpu reonmormueckoM KapTHPOBAHHH SITOMHMHCKONO MECTOPOXISHHs Nep-
nura OO 3aMedeHO, 4TO KOJIMYeCTBO MODOSHHTA B BUTPOKIACTHYECKOM Tyde BC3-
pacraer BOIH3H pasIOMOB WM 3KCTPYSHMBHBIX KYIOJOE.

[Tourn BO BCeX M3BECTHRIX HaM ClyyasxX MOPOSHHT ABlfeTCd Gollee NOSOHAM
No CpaBHEHHIO C KIHHONTHIoMMTOM. Ero ofGpasoBaH#e MOXHO OOBSACHUTH NOBLIE-—
HHEM TeMmepaTypel THAPOTEPMAJLHBIX PACTBOPOB (9KCHepHMeHTalbHEIe [NAHHEIE)
WM H3MEeHeHHeM XHMH3Ma cpefdbi MHHepanoobGpasopamus. 2To obGbsficHeHne HauGo—
7lee BE[OSITHO M Tor'da, KoI'la MOPOEHHT BBUIOJIHAET sApa NepauToBOH CTPYKTYPEL.
Hna o6pasopanns mopaoenura, no—suaumomy, Heofxonuma Gonee menownasa cpeda,
HeXelld s KIMHONTHIIONUTA, )

MoHnTMOpHINIOHUT 00pasyerTcsd Ha NEpBol cradud H3MEHeHHS CTeKila Nph yClio—
BHH ero BBHICOKON TpemmHOBaTOCTH. g ¢opMUpOBAHHA TVIMHMCTEIX MHHEPANIOB He—
obxoanMa cpoGonoHaa LMPKYISLMdg THOPOTepPMANLHBIX. PACTBOPOB, B IIPO THBONOIOX—
HOCTH 3TOMY LEO/HTH3AalMg B Goiblled cTeneHH HANOMHHAET &BTOKIABHBIM mpoliecc,

B.II. Tlerpoe [1976] Brickasan npeanosioxeHHe, 4YTO CTEKo HaubGollee J1erko
N0 CpaBHEHHIO C OPYTHMH MHHepalbHeIMH $asaMM NoABEpraeTcsd Leo/UTU3AIHY
BCJ/IeICTBHEe CBoOell’ Te pMOAMHAMHYECKON HeycTOWUHBOCTH. DKCNepAMeHTallbHble [aH—
HBle W TIo/ieBbie HAG/MOJEeHHd MOKA3BIBAIOT, YTO KIHHOMTHIIONHT W MOPAEHUT o6pa-—
ayIOTCH B IIMPOKOM HHTepBane remmeparyp (mpumepno mo 300-350°C), koropwit
BK/IOYaeT TOoJd YCTOMYMBOCTH MHOTMX HeoimToB. [loaToMy ofpasoBaHume No KHCIO-
MY CTEeKIIy BBICOKOKPEeMHESeMHCTBIX LEeOJHTOB Jjerde OOBICHHTL GIMB0CTBH XHMH=
YECKHX COCTABOB HCXOAHBIX NOPOA H BHOBL 00PasyloUMXCd MHHEpaloB.

BO3PACTHBIE COOTHOIIEHHSA

3HayHTelbHEIe CKOIUIEHHsl KIMHONTHIIONMTA ¥ MOPAEHHTA BCTPEHYalOTCH B KHC—
NBIX BYJKAHHYECKHMX KOMINIGKCAX HaYHHag C noaagHero mesozps. Haubonee mmpoko
OHH pacCNpOCTPaHEeHbl CPedH TPeTHYHBLIX BYIKAHHTOB. ‘ ’

lleonuTHsallsg CTEKOJ B BYIKAHHYECKHX 06/ACTAX MOXET MMEeTb aBTO— M ajljio=—
MeTaMopPHIecKoe NpOHCXOXAeHHe, ABTOMETaMOPPHYECKHE LEOJIHTOBIe IOPOIL!

1
Puc, 7 cM. B KOHIEe KHHTH,
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o6pasyiorcd NoA BIMSHAEM THAPOTEPM, CBASAHHLIX C OCTHIBAIOLIMM 0YArOM M pac—
NOJIOKEHHEM HEeMOCpPeaCTBEeHHO IOO BYIKaHWYEeCKHM annapartoM, JTOT THH IHeOJIHTH—
sauyu, Io=-BHAMMOMY, HMEeeT y3Ko JoKalbHoe paapuTHe. Macmrabel 1e0IHMTOBBIX
NpodBlieHHA OTHOCHTeNLHO HeBellHKH,

CucreMarudecKkde olpenesieHHd abcomoTHoro po3pacTa pasiHdHpix Nopold ahdy—
SUBHBEIX KOMIIIEKCOB NOKAa3aji, 4YTO HeOJMTH3HPOBRAHHbIE CTeKia, Kak [pPaBHilo, Ha
10-20 mnH. Ier MOJoXKe IUNAaPHTOB, YYacTBYOWHX B oO6pasoBaHHH e€AHHOT'O Mac—
CHBA MM [axe OAHOTO TIeOoNIOTM4eCKOro Tejla: MoT0Ka, OKCTPYSHBHOIO Ky-
noJsa. :

Taxk, na KamuaTke yCcTaHABPIMBaeTCH TOMASCTED @ BOSPACTa MEXOY EOATHIHPO—
* BAHHBIMH CTeKlaMH U HIKHedeTBepTHYHbIMEH Gasanbramu. B npepenax OXoTCKO=
YUyKOTCKOro BY/IKAHOI'@HHOT'O I0fCA = MEeXAY Neo/HTH3HPOBAHHBIM CTEKIOM H HHM—
HenajleoreHOBEIMH TpaxubasansTamMu. DTH [aHHBIE CBHOETEILCTBYIOT 0 TOM, YTO MM~
pokoe NpoABJIEHHE LEeOIMTH3auHH B 0ojlee paHHHX KHCIBIX 2(gdy3uBax B GOJBLIIHHC T-—
Be CllyyaeB CBg3aHO C NpospieHneM Gollee mnoagHero 6a3alibTOBOTO WM AHOC3HTO—
fas3albTopOro BylIKaHuaMa. [IpuueM paspeiB BO BpeMeHH Mexay o6pasoBaHHEM
CTeKila U ero HeOJMTH3alMeHd MoxkeT OBITL BechbMAa 3HAYHTENbLHBIM.
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YOK 549.67:552.3

AJl. ACMAMJ-3AJIE, C.T. AMHUPOB, M.H. MAME/IOB

IIEQJIUTH] ME3030MCKO-KAHHO30HCKOI'O BYJIKAHU3MA
MAJIOI'O KABKA3A

B npepenax Manoro Kaekasa Mesosoiicko-kaltlHozolckuil Bynkanuam [A6aynna-—
eB, 1963)] xapaxrepuayercs obpasopaHHeM psfa Au(epeHIHpoBaHHBIX hopMamyii:
aHfesuTo-6aszdneT-munapurosoil B COMXUTO-ArAaMcKo#f @oHe, aHAe3UTO-OAUNTOROH
1 aHOesHTOBON = B ApaKCHHCKOH H TpaxubasaneToBoili = B AnXapo-TpHaleTuu u
Taneiwe, oTNMYAKRIUXCH WHPOKHM pPa3BHTHEM LEO/IMTOR pAd/MYHOrO reHeauca, Cpa-
34HHBIE B OCHOBHOM C HHM3KOTEMIIEPATYPHBIMHM IHAPOTEPMANILHEIMH ITPOLECCAMH BY/I—
KaHusMa, NPOUCXOAMBLUIMMH NPEHMYIECTBEHHO B NOABOAHOM Cpede, a TaxXe C Ipo=-
ueccamMy AUAaraHesa WX NPOAYKTOB — BYIKAHOT'@HHBIX W OCANOYHO=TY(DOreHHBIX TOII,
OHM B YKaA3aHHBLIX pervoHax Hepedxo O6pa3YIOT MeCTOPOXKAEHHS ITPOMBILIIEHHOTO
3naueHud, K TakuM palioHaM Ha TeppuropHu Asepbafimxana otrnocaTcsa Tanwnuckas,
Apakcunckaa u Comxurto—Araamckasi 30Hel, B ApmeHuu — HmKepaHckuit npornﬁ
B I'pyaun - Axanmuxckoe Haropme.

ArTOpaMH cTaTkH 0606meH pakTHYeCKH#l M MHTepaTypHBIH MaTepﬂan o UHeomH-
TaM Mes030HCKO~KaltHOSONCKOTO BYNKAHU3MA.

B Troinelmcko#t 30He Ha 1Oro-pocToke Maloro Kapkasa 11e0/THTOHOCHOCTH
CBfi3aHa C 0leHOBO# mefnouHol OasansToupHO# Gopmanuelf, mpeacTaBleHHONH 4Yepe-
AYIOIMMUCS BY/IKAHOTEHHBIMH H OCANOYHO-TY(POreHHBIMH CepusiMH. 3OeCh Haubolee
pa3BHTHI LEOIUTH AHATeHeTHYeCKONO THIa M MeHee — IHApOTepMAallbHOTO M MOCT=
MarmMaTH4eckoro resHeauca | Asmabexoe u ap., 1970; Asusbexor, Mamenos, 19747
Amupor H ap:; 19766].

HauGonee nosHO uUeo/UTH3AUMS NPeACTAB/IEHA B paHHeeoueHonoﬁ cepu# nefiuur—
caHUOMHOBEIX TYypoB TpaxuangesuToporo cocraea (Acrapusckoe noansThe — JIsKuH-
CKoe IoJle), B KOTOpPBIX OTMedaeTcCs NPeHMYIIeCTBEHHOE PA3BHTUE AHA/LUAMA H B
MeHbllle# CTelleHM — TefiflaHAMTa H- JIOMOHTHTA. ITH TYydHI, COCTOsmHe H3 KpuCTari-
JIOKNIACTOB CAHUAMHA, NJIAardokiasa, aTMPUH=4BIHTA H BYJIKAHUYECKOTO CTek/a, Xa=—
PAKTEPU3YIOTCS HEeAOCHIEHHOCTHI0 KpeMHe3eMOM M NOBBIEHHBIM COAepXaHHeM -ue=
noyeit, B memn/ioBbIX pasHOCTHX aHAIbUMM pa3BUBAETCH CIUIOWL MO BCe#t Macce, a
B 6ollee KPYNHOSEPHHACTHIX ~ B NpOMEeXyTKaX Mexay 0610MKAaMH TOPOA M MHHEPAIIOB,

lleo/uTH3aNNA pa3BHTA TAKXe B BRIEJEXKAIHMX 0Cafo4YHO—TY(OreHHBIX TOJIIAax
cpenHero u mosaHero souesa Kocmanwsnckoro ([luparauckoe none) u Jlepuxckoro
(Hecnunckoe none) mporu6oe. B nepeoit ¥a HAX HEONUTHl SBIAIOTCA COCTABHOM

' 4ACTBIO MEMUTOBLIX TY(POHUTOB, aneBpOTYHPUTOB, CpedHE-KPYITHOSEPHHCTHIX Tydomec—
YAHWKOB M IpeACTAaB/eHbl aHA/lbINM=0eCMUH-TelllanANTOBONK accouuanuel, cocrap-
‘naiomeit mo 4 0-50% nopoarl. Bo BTOpo#i ocamo4YHO-TY(POTeHHON ToJille, NpedCcTaB—
neHHo#t B HIKHe#M uacTH TyhonecuaHukamu, B CpefHell — NepecilauBaHueM Ty$o-—
NMecCYaHUKOB, AJIeBPOJ/IMTOB H Meprefiell, B pepxHell = NpeUMYHMECTBEHHO MelKo3ep=—
HHCTBIMH Ty(DONnecYaHHKaMu H ANeBpOIUTAME, LEOJIUTH3AlHd, NpPHYpOYeHHAd K HH-
38M TOJH, BhHIpaXeHa B OCHOBHOM AaHAalbUUM=-IellaHAuT-IOMOHTHTOM, 4 B Cpei-
Helt u BepxHefl ee 4ACTSX OTMeYAETCH /MWL KalbUHTH3an#d. JIOMOHTHTOBAS CO-
cTapndomas 1e0MUTH3aUN OKa3bkiBaeTCHd CaAMOH 3HAYUTE/IbHOH IO OTHOLEHHIO K
aHanbUMMOROK H reitnanauTosolt. TythorenHo—ocanouHas TOMA NO3AHErO 20UEHA
Bypopapckoro noauaTud Tanellla xapakTepH3yeTCs HalH4YHeM OTAE/ILHBIX IPOCJIOEeB,
06OTalIeHHbIX PEUMYIMECTBEHHO NOMOHTHT-/ICOHIApAUTOM NpPH HE3HAYHTENBLHOM
Pa3BUTHH aHal/lbIUMa M HaTPOJIUTA.

CneayeT OTMETHTBL, YTO B HIDKelleXauei Tydnoremio—ocanoqﬁoﬁ dopMalun na-
Hug-naneoueHa Tainrvla OTMe4aloTCH 3e/IeHOBATO-CEepble INIUTYaThle TOHKO3epHH-
ctele Type (momuocTeio no 300 M), XapakTepHaylollHecs 3HAYHTeJLHEIM CoAep—
*aHueM MopaeHuTa. ITh Qopmaunua saneraer Ha KapboHaTHO! .GoOpMaly¥ NO3AHETO
Mena c GasalbHBEIMH KOHINIOMEPATAMH B OCHOBAHUM H HECOTVIACHO IIepeKphiBaeTcHd
BY/IKEHOT'@HHO} IenoyHo-0asansToNAHON dopManuel soleHa.
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B nmporufax Tanelwa ragpoTepMallbHble LeOMUTHl NPAYPOYEHBl K CHCTeMaM Tpe-
IMMA CEeBEPO—-BOCTOYHOI'O M CEBEpO-3ANANHOTO HANpaplieHns, oOpasys I'yCTyio Ipo-
KUAKOBYID CeTh B Napax ¥ MUpoKiacTax I0UEHOBOTO ePo3pacTa. [lopcemecTHoe pas-—
BUTHE HMEKT TAaKXe UEO/IUTHl, BLIIOMHMIOUIMEe MHHAANMHBI, rHe3fa, Xeoawl B adhdy-—
aupax M cybByikanudeckux obpazopaHuax., OHH IpeACTaBlIEHEI &HAJBUHM~HAT POTUT~
reflaHOAUT=TOMCOHHT=11a0a3uTOROR accouHanuey.

B mosoHeMarMaTHYeCcKHX LeO/IMTaX AHAMBLUHWM 3ano/HAeT HHTepCTHUHH MEeXOy
pasee BEIASMHBUIMMHECS MHAHEP&/IAMH B ra66po-TeleHHTaX BY/NKAHWYECKHX KYTIONOB
¥ 3KCTPY3HBOB.

B npenenax APaXCHHCXOH 30HB IEONHTH OTMEYAOTCA B TPEX IeHeTHYe=
CKMX THIAX = AMATeHeTHIECKOM, IHAPOTEPMANLHOM M nosgHeMarmaTudeckom |Asus—
Gexos, 1961; Amupor u Op., 1976a,6]. [luareseTwieckue 1MeQNUTEl CBA3&HBEI C
BY/IK&HOIM€HHO=-OC&OOYHOH To/uell cpenHero aoueHa OpaybagcKoro CHHKIHHOPHS.
lleonuroprie Tydp! 10ro-BOCTOYHON YACTH CHHK/IHHODHS CJAraiT M0J0r0 salerai—
e [acThbl, pasielieHHble NAYKAMH AJIeBPOJIUTOB ¥ TJIMH NMPH MaKCHMALHOH Mouw-
pocTH 30 M C NOCTeNeHHBIM yMeHbUIEHWeM Ha sapad 40 Nepebix MeTpos, Tygel
noNnocyaTele, TOHKO—, H CpedHe3epHHCTHIe, NlepexoadiiHe Beepx N0 paspeady B Kpyl-—
HO3EPHHUCTHIE W TpaBeluTOBLE. 11eonWThl B 3THX Typax npeAcTaeleHsl B OCHOBHOM
MopfaenuToM, Ha cepepo-sanage HeONHTOHOCHBIE NMOPOAB! CPENHEro P0LEHA MOUHO=
cteio 20 M obnaxalorcst B 6 cceéitHe p. Kiokuualli rpe ronyGosaTo-cHHMe Tpacco—
BHONBEIe Ty(bl Yepenyiorcsa ¢ OellbiMH OKBAapUOBaHHBEIMH pasHOCTAMH. B cocrape
3THX TPACCOBLIX TYPOB OTMEU&ETCS KIIMHONTHIIONMT,

I'uoporepMallbHble LEeOJHThl pPaclpoOCTPAHEHBl CPaBHHTEIBLHO MeHblle, BBIIOJHAS
MHMHAAMAHEI, XeOdbl, THe3[JA B /IaBaX W NUPOKJAcTax HIKHEro 30UeHa, a TaKXe
OTMeYalTCs MO TPEeIIMHAM OTAENLHOCTEeHl B HIXHEIJIMOLEHOBLIX SKCTpy3HBax Ho-
paweH, Anunmxka, Kasapuu. OHH DpeacTeBlIeHBE! aHAIbLUHMOM, MeE3OJHTOM, TOMCO-
HUTOM, TefinaBoUTOM, CTHNBOWTOM ¥ NOMOHTUTOM. [loBAHEeMAIMATHYECKHE HeOMUTH
oTMeYeHEl B Mpefellax ApasuWHCKOTO IMJACTOBOTO HHTpPY3usa, rae Gensilt MomowHBIL
aHanbOEM BEIIONHSET KpYNHble MHTEPCTHUMH MeXAy NIATHOK/IA3aMH B OHOPHTOBBIX
TelleHHUTAX. _ : |

B CoMxuTOo=-ArgaMCKOH 3OHe UEO/NUTOBbIE MECTOPOXOEHHS M IPOSABIe=
HHSl COCpeNoTO4uEeHH B Npeaenax Kasaxckoro, ArgxakeHOCKOro, MapTyHHHCKOrO H

MapnakepTckoro nporubope, rae OHH NMPHYPOYEHBl K TPACCOBHOHBIM TyhaMm aH1esH-
To~basanbTo~nunapuToBoll fopMalliu BepXHero Mela.

B Kesaxckom nporufe neofiuTsi, CBASAHHLIE C NO3AHEMENOBBIM BYIKAHOTESHHBIM
KOMIIeKCOM, o6pasywT mectopoxpenue (Ainarckxoe) ¥ pan npoasienuit (Tarnup-
ckoe, lOxapei-Okcioanuuckoe, AnuGaltpamibi-Kafimaknuuckoe). [leonuTsr npeacTap—
7IeHEBl K/IMHONTH/IOMUTOM, B MeHBLIEHi CTEeneHH — MOpPAEHHTOM H AaHAILIHMOM.

B AsinarckoM MecropoxnenHn [Anusage, 1962] ueONUTH3HPOBAHHEIE TY)BI
(rpaccer ¢ conepxanunem meomura or 30 no 80%) mownocTeio oo 100 M Haxo-
OATCA B NepecllaHBaHHM C H3BECTHAKAMH, MEPrefidMH H ArJioMepAaTOBLIMU TypamH,
B paitone cen. Kumepsu nposaplleHnss HeofuTa (MOpOeHHT) NpHypoOYeHBl K CIIOHCTO-
PHTMHYHBIM LEUTOBLEIM ¥ alleBpuTOBLIM TY(aM, nepecilaupBanlUMcA C rpyfosep—
HUCTHIME TYyfolleCHaHUKaMU,

B Kasaxckom nporube [A6aynnaes, 1959; Ackepop, 1966] oTMmeuawrcs Tak-
¥e M MUgpoTepMalibHble pPasHOCTH, NpeACTaBleHHLIE HATPHEBLIMH, KalbLUHEBBIMH H

HaTpHeBO—-KAJbIHEeBIMH THIAMH, C aHoesuTo-0asallbTOBO-/IMIADHTOBOR (GopManuet
" moagHero Mena cBA3aHbl HaTpHEBBIE (Ha'rponm aHansuuM), kKanouuepble (ckolle-
uuT, reflaEauT) M HATpUeBO-KAIbUHEeBble (TOMCOHHT), & C TpaxHaHAe3HT-Ga3anb-
Tomoll (popmanueli maneoreHa - HaTpHerble (HATPONHT, aHAMLUHM) H HATPHA-KAIL-
uuepble (TOMCOHHT) LEONHTHIL.

B npepenax Arpxaxesackorc nporuba c anneamo—ﬁasanmoa.on thopmanuet
CAHTOHA ACCOUHUPYIOT CHApPOTepMAallbHLlE UeO/IHTHI, 3alo/IHfHe THeafla, MUHAaTIU—
HBEl ¥ NMpOXHUJKH, [IpeAcTapleHbl OHH AHANBLIKUMOM, HATPOIUTOM, ME30JHTOM, TOM-
COHHTOM, TeHJIAHAWTOM, MOpAEHHTOM, Waba3uTOM, CKOJNEUHTOM, CTUNLOHTOM M cTen-
JIepATOM.

B MapryuuickoMm mporube [Axynpor, 1969] runporepMmanbHble IeOJUTHl HpH—
ypoueHnbl K TpaxubazanbToBoil GopMauuu caHToHa, OHW npeAcTaB/leHBl aHANBUHMOM,
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Ta6nuna

XUMUUeCKH# COCTaB, KpPHCTAINIOXMMHYECKHe GOpPMY/bl M ONTHYECKHe CBOHCTBA WUEOIIUTOB

M3 Me3030HCKO-KafHOBOMCKHX BYIKAHHTOB Manoro Kaekasa

AnansuuMm Crunsbur

~KOMITOHEHTbI T H M A T Ap 15 A I Ap

1 2 3 4 5 6 7 a 9 10 14 12 13 14 15 16 17
Si0g 55,76 54,90 54,0 53,47 54,36 54,23 54,26 54,19 54,66 54,40 56,40 55,18 55,20 56,18 55,12° 57,74. 55,30
AlyOq 23,45 22,86 23,08 23,00 24,06 24,16 24,60 24,46 23,69 24,40 17,76 17,07 16,40, 16,40 17,07 15,83 17,30
Fey03+Fe0 - = 0,08 0,06 0,04 = - - - 0,21 - - 0,12 = 0,10
MgO - - 0,10 0,20 0,23 - - - - 0,36 - - = - - - -
Ca0 0,10 0,70 1,08 1,0 1,09 0,63 0,48 - 0,33 0,15 8,14 8,06 8,18 7,64 8,06 7815 1843
Nag0 12,38 13,44 12,82 11,85 10062 12,74 12,0 13,10 ‘3548 “IaNe 0,96 1,54 1,25 1,18 1,78 0,56 1,50
K90 0,22 0,10 0,53 0,88 0,01 0,34 0,02 - 1,14 0,20 0,52 0,43 0,39 - 0,02 094 " 0;12
H 0" Gl 8,10 822 9,38 9,31 7,94 8,32 8,20 8,09 8,08 15,46 16,08 1817 1865 17,65 15,59 13,90
Hy0 0,38 - - * - 0,20 - 0,40 0,44 - 0,36 0,10 = - - 1,82 8,28
Cymma 100,06 100,10 99,83 99,78 99,76 100,30 99,72 100,35 99,78 100,09 99,60 99,64 99,59 100,0 99,82 99,89 100,47
[lepecueT Ha 6(09) 18(09) j
Si 2,02 2,01 1,99 1,99 2,00 1,98 1,98 1,98 2.01 1,98 6,58 6,58 6,64 6,71 6,57 8,79, /6,66
Al 1,00 0,99 1,00 1,01 1,04 1,04 1,08 " 1,05 1,02 1,05 2,44 2,40 2,33 2,31 2,40 2,21, w242
P - - - - - - - - - - - 0,02 - = 0,01 = 0,01
Mg = = 0,01 0,01 0,01 = = - = 0,02 - - = = & 2 =
Ca - 0,03 0,04 0,04 0,04 0,02 0,02 - 0,01 0,01 1502 1,08 1,05 0,985 1,08 0,98+ . 1,07
Na 0,87 0,95 0,92 0,86 0,76 0,90 0,85 ‘0,93 0,81 0,88 0,22 0,35 0,29 0,26 0,41 @i 2h 0,34
K 0,01 0,01 0,02 0,04 - 0,02 - - 0,05 0,01 0,08 0,06 0,06 =1 - Q3. . 10,02
Hy0 0,99 0,99 1,01 117 1,14 0,99 1,01 1,05 1,06 0,98 6,16 6,83 7,29 7,43 7,02 6,88 = 7,00
N g(N) 1,48 - 1,49 1548 - - - 1,48 1,48 1,48 1,48 1,5 1;5 - - - 1,499 1,501
Np - - = - - - - & - - 1,494 1,496 - - - 1,494 1,489
2V - = o - - - - - - - 46 44 - - - -, 36-38



* B cocrase npusumalor yyactue Ti, Fe,V, C.

.

[Ipumeyanue., 1-64 - HoMepa aHanusop. lleonuronpossnenus: T‘- Tanemuckoe, H - Haxuuesanckoe, Ka - Kasaxckoe, M - Maprynuuckoe, A - AraxakeHackoe, K - Kenbﬁatbkapckoe, I' = B I'pyaun,
Ap - B Apmenun, Tp - B Typkmennn, [1 - [lamkecanckoe

TaGnuue (nmpogomxenue)

Harponur Meszonur
KoMIIOHeHTbI A M A 1 Ap A T Ap
18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

SiOg 46,96 46,26 48,18 46,76 48,22 43,90 44,91 44,77 43,90 46,00 44,86 43,22 43,10 45,93 45,68
A1203 26,63 009 24,90 27,45 27,82 27,80 25,65 2856 1 27,82 25,65 27,00 27,45 28,45 25,83 26,50
Fe203+FeO - = 0,68 L& 15 0,08 - - o119 - - 0,07 0,16 0,08 0,13 0,10
MgO - - 0,34 - 0;22 - 0,07 - L - - - - - -
Ca0 0,30 0,90 0,60 1,30 ~- 1,04 9,56 © TR 1 252 9,73 10,79 11516 10,79 9,88 10,28~
NayO 14,10 14,99 15,12 14,0 12,66 14,86 5,40 3,89 3,33 5,10 4,80 4,76 4,88 5,18 4,46
Ko0 0,46 0,42 - 0,05 - 0,07 0.52 0,02 0,23 0,23 0,02 0,06 0,02 - 0,92
Hy0* 11,34 9,21 9,19 10,14 10,61 11,36 13,06 18101 13,08 12,94 12,78 13,04 13,06 12,06 11,70"
H20 - - 1,21 - 0,55 _ 1,04 0,24 - - - - - - - -
CyMmmMma 99,73 99,56 100,22 99,81 100,16 100,07 99,41 99,76 100,63 99,65 100,32 99,84 190,38 99,91 99,59
[epecuer Ha 10(09) 30(09) '
Si ‘3,02 2,97 3,07 2,98 3,05 2,88 8,91 8,80 8,58 9,03 8,76 8,55 8,46 8,99 . .8'89
Al 2,02 2,10 1,87 2,06 2,07 2,18 6,00 6,16 6,41 5,93 8,21 6,40 6,59 5,96 6,08
pet? > > 0,03 % . : 3 ' 0,03 2 & - 0,02 o 0,02 © .0,01
Mg - - 0,03 - 0,02 = 0,02 - = = - - - - -
Ca 0,02 0,06 0,04 0,09 - 0,07 2,03 2,87 2:87 2,04 226 2,36 2527 2,07 2,14
Na 1576 1,64 1,87 1,73 1,85 1,89 2,08 1,48 1,26 1,94 1,82 1,82 1,84 1,97 1,68
K 0,04 0,03 - - - - 0,13 - 0,06 0,06 - - - - {0;22
HoO 2,44 1.97 2,21 2. 18 2,35 2,56 8,81 8,52 8,52 . 8,47 8,32 8,60 8,65 8,46 7,66
N g(N) 1,483 1,485 - 1,486 .1,490 1,506 - 1,507 - - 1,508 1,506 1,508 -
Np 1,479 1,479 - 1,475 1,479 1,504 - 1,504 - - 11,504 1,500 1,502 =~
2v - - - s 4 +60-62 - 74 - 73 - "2 - - +76,0




Ta6nuuna (nponomkenue)

Ckoneuur TomconuT
KonionenTs! T Ka F Ap M ‘ l"* Ap
33 34 35 36 87 38 39 40 41 42 43 44 45 46 47

Si0y 44,00 45,70 43,96 43,24 46,32 45,84 39,50 40,0 38,02 38,56 39,40 37,75 39,48 39,42 43,40
Aly0q 25,60 25,90 27,06 28,34 26,14 26,70 29,42 29,70 30,31 31,20 30,76 32,08 30,70 29,75 28,94
Fey03+Fe0 - & 0,16 0,21 & 0,43 = 0,48 0,05 - 0,35 0,37 0,05 0,06
MO 0,08 = - - - Al 0,37 = = = = 0,64 = 0,33 0,99
Ca0 14,90 14,56 13,32 13,65 13064 14,0 16,41 e L ) 12,70 19429 1404 12,00 12,63 11,0
Na,0 - 0,65 0,22 1,60 1,65 0,98 0,68 2,28 4,72 4,48 4,60 4,55 4,85 4,84 4,91 2,15
Ko0 ' 0,04 0,04 0,02 0,04 0,53 = - 0,33 0,02 0,08 0,30 = 0,01 = 0,04
H,0* 13,84 12,70 13,84 12,63 13,14 12,96 11,64 12,76 13,43 1.9.91 12,66 12,40 12,82 12,34 12,48
11,0 0,26 1,04 > # “ o ¥ & - - . 0,71 . 0,50 0,44
Cymma 99,37 100,16 99,96 99,76 160,17 = 100,18 100,05 99,72 100,26 100,00 99,96 99,99 160,22+  99;93 99,50
[lepecuer na 10(09) r 20(02)
Si 2,94 2,99 2,90 2,83 3,00 2,97 5,20 5,32 5,10 5,13 5,22 5,02 5,22 5,25 5,66
Al 2,01 2,00 2.0 2,18 2,00 2,03 4,57 4,66 4,80 4,89 4,80 5,03 4,79 4,67 4,45
Fe*3 - - 0,01 0,01 = - 0,04 - 0,05 - - 0,03 0,04 - -
Mg 0,01 - - - - - 0,07 - « - - 0,13 - 0,06 0,19
Ca 1,06 1,02 0,94 0,96 0,90 0,94 2:32 1,74 1,04 1,81 1,05 1,60 1,70 1,80 1,54
Na 0,08 0,02 0,10 0,20 0,12 0,08 0,58 1,22 A7 1,19 L0 1,25 1,24 g0 0,54
K i - £ 0,04 = - 0,03 0,05 - - - -
Ho0 3,13 2,99 3,04 2,75 2,84 2,80 5,11 5,66 6,0 5,73 5,62 5,82 5,65 5,70 5,62
Ng(N) 1,508 - 1,506 - 1,518 1,519 1,526 1,528 - - - - 1531 -
Np 1,502 = 1,503 = 1,514 1,510 1,518 1,519 » - = & 1,523 -
2V 38 - - -38,0 -86 - ’ " " - +54 58




Ta6nuua (okxoxyanue)

letinasnuT KnunonTuinonur JIOMOHTHUT~N€OHrapAUT
KomnouenTs! H A K 3¢ Ap* i Ka* it Ap‘ Tp* a fpts Ap
48 49 50 5i 52 53 54 555 56 S 58 59 60 61 62 63 64
Si0y 57,66 58,13 58,14 57,05 56,99 58,10 56,0 62,34 65,90 62,36 65,45 67,0 50,10 51,60 50,60 58,61 80,48
AlyOq 17,60 16,40 16,65 16,76 16,28 16,08 17,0 13,44 12,280~ - 13,14 12,92 1 B N N 20,42 22,55 20,59 21,55
FegOg+FeO - - 0,04 - 0,91 0,04 - - 1,19 1,63 0,84 371 - - 0,10 0,07 -
MgO - . 0,21 - 0,40 0,52 = = 0,57 0,92 0,90 0,88 - - - 0,44 :
Ca0 7,40 7,50 7,66 7,84 874 6,07 8,40 5,0 4,05 2,72 4,13 '3,35 12,50 13,00 12,84 sk ok R e i
Nay0 1,10 0,34 2,34 2,86 0,38 2751 1:20 1,10 2,55 3,99 0,84 3,10 1,0 0,46 0,07 0,54 112
K,0 0,51 0,10 0,15 - 1,68 0,80 0,20 0,44 La 1,20 1,96 1,25 O, LT 0,14 0,06 - 3,80
H,0% 16,60 16,35 14,63 14,39 14,65 11,06 14,68 16,42 . 6,20 8,32 722 . 5,88 1516 12,30 13,61 L1455, & 14,70
H,0 - 0,72 - 1,08 - 4,55 1,92 1,10 5,25 5,83 5,30 4,80 - 0,63 - 1,89 -
CyMmMa 100,87 99,54 99,82 99,98 99,94 99,53 99,40 99,84 98,09 99,61 99,56 99,39 100,05 99,85 99,83 99,93 100,76
Iepecyer Ha T 18(09) : 12(09)
Si 6,66 6,81 6,68 6,63 6,61 6,76 6,62 T.23 e 7,07 7.25 7,35 3,95 4,01 3,92 4,10 3,98
Al 2,40 2,26 2,26 2,30 2,29 2;20. 2,37 1,84 1,60 1,76 1,69 1,50 1,97 1,90 2,06 1,86 2,00
Fet3 4 * % o 0,08 & “ - 0,01 0,14 0,07 gos - * “ - -
Mg - - 0,038 - @G 0,06 - - 0,09 0,16 0,15 ; 0,14 - - - 0,05 -
Ca. 0,92 0,94 0,94 0,98 © 1,09 0,76 1,06 0,62 0,48 0,33 0,49 0,39 1,06 1,08 1,06 0,92 0,77
Na 0,25 0,08 1,52 0,64 0,09 0,57 0,27 0,25 0,55 0,87 0,18 0,66 0,15 0,07 0,01 0,08 017
K 0,07 0,02 0,02 0,24 0,12 0,03 0,06 0,16 0,17 0,28 0717 0,02 0,01 - - 0,38
Hy0 6,40 6,67 5,61 5,99 5,67 6,06 ' 6,54 6,78 4,24 5,16 ‘4,62 3,79 3,99 3,53 3,51 3,50 3,86
Ng(N) 1,496 1,502 | - - 1,565 1,496 - - - - - 1,516 1,518, = - 1,523
Np 1,523 1,599 - - 1,497 1,486 - - - - - 1,506 1,810, = - 1,516
v +30 +32 A - +34 % - “ = . - -




HATPOJIUTOM, TOMCOHHTOM, CKOJIEUMTOM, WwabasuToM, CTHILOUTOM, TelinanauToM,
MOPOEHHUTOM, BHINOJHAIOMMME MHHOA/IMHBI, XEOAbl M NPOXUIKH,

B MappakeprckoMm nporute [ Amupos, 19766] neonuropas MuHepaluaalus Mph=
ypoueHa K NMO3BHEMENIOBHIM KapOOHATHO~TY(POBHIM OTNOXKEHUAM. /3 LeonuTOB 3AeCh
BCTpPEYAaIOTCS KIHHONTHIIONUT H MOPOEHHT, '

B ApMeHHH [Mﬂauaxaﬂﬂn, 1965; Asakan, 1973] ueonm‘osaﬂ ‘MHHepalu3anus
npuypoueHa K 6a3albT-/HIADHTOBOM (OPMAIMH KOHbAKA-CAHTOHA Hnxepanckoro
nporu6a, rae Heo/MThH I'MAPOTEPMANbHOIO I'eHEeBHCAa PA3BUTH B BHAE NPOXHUIKOB.
OHHN npencTapleHbl aHANLUWM~HATPONAT—TOMCOHHTOBOR, TOMCOHUT~CKOJIELHTOBOMN,
TOMCOHUT~Aa6a3UTOBON, CKONEUUT—CTH/ILOUT~IICOHI'apAUTOBO’, reiklaHOuT-MOpAe—
HUTOBCH accoumanusiMu. Kpome TOro, BCTpedaioTcs Bepxnemenosme Tpaccossie
TY®BI C BBLICOKMM COOEpXAHHEM KIIHHOMNTH/IONUTA.

B I'pysum [I'saxapug, 1951; Ietpos, 1967; Baruawsumu, 1972)] neomurosas
MUHEpau3anus IpuypoyeHa K BY/IKAHOT'CHHO} CEpHM NO3AHErO Mejla ¥ NaleoreHa
(I'pysunckas rawniba u AmKapo-TpuaneTus). JIaBel 1 BY/IKAHOKIACTH IO3[HETO Me=~
7la coAepXaT aHalbIWM, HATPOIUT, ME3O/UT, CKOJIEUUT, Iei/laHANUT, TOMCOHHT H
NOMOHTHT. C' 90LEHOBHIM BY/IKAHH3MOM CBA3aH DAl MECTOPOXKNEHHH H nposmnemm
THAPOTEPMAIILHOTO TeHesuca.

Vs npuBeneHHO# KpATKOH XapakTepHCTHUKH BUMHO, 4TO HeOMUTOBbIE ACCOMMALUK
CPYNNHPYIOTCH B ClleAylomHe TIeHeTHYeCKHe THIbI AuareHeTHdecKkudt (snAreneTuye—
CKuit), TMAPOTEepMalLHBI U nosaHeMarmaTtuyeckut. [luareneruueckuil Tun HEONUTO~
obpasoBaHus, CBA34HHBI C IpollecCaMu B3auMOAEACTBHS NMOPOBHIX PacTBOPOB C
aMOMOCUMUKATHEIM H CHIMKATHEIM MATEpUalioM PASNWHHBEIX [0 COCTABY BYIKAHOT'GH=
HEIX TIOpOA, ®BNEETCS HauGONee WHMPOKO PA3BUTHM, 0Opa3yIOWMM MECTOPOXACHUS
. IPOMBILIEHHOT'0 3Ha4YeHud. K HUM OTHOCATCH MECTOPOXAESHHS ¥ NpPOSBIeHHUA TY(OB,
COCTOAUUX NPEeUMYIIECTBEHHO H3 KIIHHONTH/IONUTA H MOPAEHHTA 4, peXe, H3 aHalb—
umMa, reftnanmuTa, CTHILGHTA, ;

Ilpu OGIIHOCTH NpPOLECCOB LEONUTOO6pasoBanus B PACCMATDHBAEMBIX 30HAX Hab—
MONAIOTCH CYUWEeCTBEeHHble PA3/4Yus, CBAGAHHBIE CO CNEUUDUYHOCTBLIO YCHOBMH HX
TpogBlieHUs W COCTaBa. [laHHLIe IO XWMHIECKOMY COCTaBy LEONUTOB NPHBENESHBI
B Tabnune. Kax u3 Hee BMAHO, KIMHONTWIONHT B TP4CCOBHIX Typax Kasaxckoro
nporuba (axanus 56)1 u Apmenuu (ananus 58) mmeer Gmuskuit cocras (SiOg =
= 65,9~65,5%, npu cymme okucnos wmenogeit Na u K = 2,8~3,7), gro cessano
C IpHHAAJIEXHOCTBIO er0' K OAHOMY I'eHEeTHHEeCKOMy THIY BY/IKaHHTOB, (POpPMEpDYIO~
IMXCH B CXOAHBIX IeONIOTHYECKHMX YCJIOBHSX, 8 HMEHHO K TPacCoBhIM Typam anne-
3UTO~6a3albLT~/UIapUTOROH . (bopmaxmn BepxHero Meina. CpaBHATE/ILHO MEHBUIEM
conepkanuem SiOy (62,36%) u GonbiM 3HAYSHHEM CYMMBI "OKHUCIIOB lIesioue
Na n K (5,19%) xapekrepuayerca xmunontunomur [pysun ([laereu, anama 57)
u TypKMeHHH (Banxbls, aHanus 59), TO CBAGAHO C MANCOrSHOBBIM HIENOYHBIM
BY/IKAHHAMOM. : '

B TpaccoBmix Typax nospHero Mena HapsAy C K/IMHONTHIIONMTOM OTMEHaeTcCs
¥ MODAEHMT, YCTAHOBJCHHEI# DeHTIeHOMEeTDPHYEeCKMM MeToooM B MapaakepTCKoM
nporube. Ilo nannbiM JI.4. Hacuposa, B Kasaxckom u Opay6Gagckom nporubax co- -
nepxaHve ‘ero B Typax cocraensier o 70%. MapaeHUT OoTMeuaeTCs TaxkX¥e B ak—
BareHHbx Tybpax nanus-naneonesa Tanema (mo 65-70%).

AnanenuM B npepgenax AsepbaitmkanHa oTMedaeTcd NpPEUMYIIECTBEHHO B Pa3HO-
3epHACTBHIX 90UEHOBBLIX Typax H TyppuTax TYPOTeHHBIX H OCAROYHO~TY(OrEHHBIX
tomu Tanviwa. [IpyueM ecau B HIXHUX 3acTax popMmenun HabniopaeTcs HpenMy—
IEeCTBEHHO® DA3BHTHE aHambuuMa (asamuanl 1, 2), TO B BEepXHUX OH HAXOOMTCS
B accoluanui C rellaHAUT-~0eCMHUHOM IIpY HE3HAUUTENBLHOM INPUCYTCTBHY - IOMOHTHAT—
7eoHrapauTa,

lefinaHAUT B 9TUX TOMAX OTMedaeTcs B MANOMONHBIX /MH3AX TypOB H, Kak
BHAHO M3 [AHHBIX XMMHYeCKoro ananusa (aHamus 55), BecbMa GIH3OK K KIIHHO-
NTRAOAUTY, XAPAKTEepU3YACh BLICOKMM coaepXanueM SiOg (62,34%), Huskam -
Aly0q (13,44%) u CaO (5,0%) u noBbILUEHHEIM KONWYECTBOM HEONUTOBOH BOABL °
(16,42%).

g
~3pech ¥ Oallee B.CTaTbe Be3de CCHIIKM HA aHalu3bl, IpUBENEeHHble B Tabauue.
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Crunsbur, 4BALIOMUACH OTHOCHTENBHO refinasauta Gollee HUBKOTEMIIEPATYPHEIM,
HaXoOoHTCH € HUM B IIOCTOSHHOM NapareHese, Kpome HHUX, MPHCYTCTBYET JIOMOHTHT—
NeoHrapauT, o6paayiouHii B BEPXHHX TODH3OHTAX 0CANOYHO~TYhOreHHOH TONmM 103aA-
HEero SouneHa OTHellbHLIe NPOCIIOH, CIJOWH HM oborameHHLIe,

Cpen# TUAPOTEPMANLHBIX UEOMUTOB B PACCMATDHBASGMBIX PErHOHAX CAMBIM pac—
IpOCTPaHeHHEIM dBIAeTCH AHAIBLUHM, Pa3BHBAIIIMICA B 4CCOUMALHH C APYTUMHU
LeONHTaME B MHHOANHHAX, XeodaxX H NpPOXHUIKax, a TakXe Hepelko B pasiMdHBbIX
nopogax 1Mo noJeBbIM wWnataM. B menoudHol GasanwTomaHo# fopmauunu Tansima oOH
OTMeuaeTCs OOHIMHC B ACCOHMANUE C HATPONWTOM, reliflaBAWTOM, HEpeAXo — C Xfio—
puTOM W KameuuToM. B aHanbuuMe (asamusel 3 M 4 ) OTMedYaeTCs HECKOJBLKO NO-
BoiuentHoe cofepxanue Ca (1,08-1,0%), [lo naHHbIM pPEHTTeHOCTPYKTYPHOIO aHa—
miga (5,57 3—30, 3,42 A-65, 3,39 2&-—100), STOT aHalbUKM OMH30K K Balipa-
XuTy. B HeKoTophix KpucTaniax on ofHapyXumaeT ciaboe OByNpeioMiIeHHe ¥ NBO—
HHKOBaHHe, YTO, BO3MOXHO, CeaA3aHo [CeHfepos, Xurapos, 1970] c ymopsmoue-
HHeM paciipefenenus atoMos Si M Al B KpuCTa/lu¥eckoii pelueTke. [[py 9TOM Ky=-
6uyeckuil aHaNLUMM CTAHOBUTCH INCEBAOKYOWYecKHM,

[lo xumuyeckomy cOCTapy THAPOTEpMalbHbBle aHaANbUAMBI Tanvima OIM3KH K
anansnuMaM Ipysuu (aHanua 9): OTHOCHTE/ILHO HEBLICOKOE cofepXaHue A1203'
(nnz T = 23,0, a pna I'= 23,7), n#uskoe = Na'(T= 11,85, I'=11,43) u BBHICO-
koe - K(T=0,9, I'=1,14). Ilo 2THM *Xe AaHHLIM OHH OTJIHYAITCH OT THAPO-—
TepMasnbHEIX anambuumos Apmvennn (ananua 10), Haxwsepanu (ananmma 5), Arpxa-
kenackoro (ananmuapl 7, 8) ¥ MapryunHckoro (asanus 6) nporuGoB, B KOTODHIX
KOJIH1eCTBO A1203 konebnercd ot 24,06~ o 24,60%, Na - or 12,0 oo 13,0%
g K- or 0,02 no 0,34%. :

Crunebur ua Tanwwa (asanuser 11-13) u Ipysunm (amanua 16) npuypouen k
BY/KAHOTeHHEIM dopMauudam mnajieoreHa, a B Oppybapckom, MaprTyHHHCKOM u Arg-
makenackoM nporubax (amanuast 14, 15) u B Apmenun (ananua 17) - K By/Ika-
HOTeHHOH ¢dopManuH NO3OHEro Mela, XHMHYECKHe aHallH3bl OOHAPYKHBAKOT CpaBHH—
TenubHy 6IM30CTL KOMIIOHEHTOB, NpH HEKOTOPOM pasiliyul CTulLOuTom I'pysuu,
XApaKTepPU3YIOUWUXCH MOBBIIEHHBIM COoepXaHueM Si02 (57,74%) n K (0,94) u
nouwkennsM = AlgO3 (15,93%), Ca (7,81%) u Na (0,56%). Ha Taieiwe nec—
MHHEI HAXOAATCH B ACCOLHMALMM C TeH/IaHOHTOM, KaIbLUTOM, peXe — CKO/IeLHTOM;

p I'pysuM - ¢ refilaHguTOM, TOMCOHHMTOM, MOPOEHHTOM U KallbUUTOM; B Mapry-
uuHcKoM u OpayGanckom. hporufax — ¢ refinannurom,. :

B menoynoli 6asaneTOuAHOM sOUeHOBON (opmauuu Tanpilua HATPOJUT BCTpedYa—
ercd COBMECTHO C aHa/bLU¥MOM, CKOJEUHTOM, Me30JHTOM M KA/BLUHTOM, a B HO3Md-
HEMeJIOBEIX ByJNKaHuTax HmKepaHCKOro ¥ MAapTYHHHCKOIO NpPOrHGOB — C aHANBIH-
MOM ¥ KANbHWTOM. XWMHYeCKU# COCTAR ¥ KDPUCTARNOXUMHYECKHe GOPMYME!I HaTpO-—
JIMTOB M3 BTHX pafionos (aHanuarl 18-23) NoKasBIBAIOT HX CPABHUTEIBLHY Giu-
30CTH; /MWL Ang HaTponuToe Taneiwa # Maprynn xapakTepHbl BHICOKHe colepXa-
wua K (0,42-0,46%). Harponur Taneiua, Harpersift oo 560°C, cranopurcs
ncesgopoMmbuueckaM (ncesporeTparoHanbheiii: ¢ = 16,58, b = 17,14, ¢ = 6,61).
[pr mnocneaywomem HarpeBamuu o 900-1000°C on nomHOCTBI —paspy-
maeTrcd M TNpeBpamaercd B peHTreHoaMoppHoe pemecrBo. Beme 1000-
1100°C obpadyercs HoBas KpHCTa/VIMYeCKass ¢asa, BbpaxKeHHas Hedemy—
HOM, ;
MeszonuT = O0BONBHO pacnpocTpaHeHHbI HeonuT. Ha Tamblile oH pasBuT B BY/=
KaHHTaX DAHHEro M mo3dHero soueHa (aHanuawl 24-27). Anamusnl 25 u 26 xa-
PaKTepuayIoTCs NOHmKeHHBIM conepxanueM Na (Nag = 3,89-3,33); anamusel
24 u 27 pecbMa ONURKH DO XUMUYECKOMY COCTaBY K Mesonuram Tpysuu (ananua
31). Mesonur ua Tanemua, Harperwd mo 1100 C, naer HOBYI KpHCTalHYe—
cKyio ba3y, BelpameHnHy njaruoxiazoM (/nabpagopoM) ¥ HesHAYHTebHO Hedernu-
HOM. Mesonutsl ¥3 Opnybaackoro nporuba (apamusm 28, 29) xapaKTepuayloTcs
nosnuiesEbM conepwanuem AlpOy (27,0-27,45%) u nonwxennsm - K (0,02-
0,06%), a Mesonutel Apmenus (anaimua 32) - nopbllleHHEIM copepxanneM K
(0,92%) u noHmwKeHHEIM KodwdecTBoM poawl (11,70%). B Bynkanwrax ArmKakedHO-
ckoro (amamua 30) B MapTyHHHCKOrO NporuGoB OHH ACCOLMHPYIOT C TOMCOHUTOM,
CKOIIELIWTOM ¥ HaTPOJIUTOM.
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Ckoneuur Tanenua  OTHOCHTCHE K K&TLUMEBLIM DAIHOCTEM (ananua 33) u npu
HarpeBaHHH [0 110000 NepexoOuT B aHOPTUT. CKONELAT Xe H3 CpeaHe30HeHOBBIX
pynkanutop I'pysun (amanua 37 ) xapakTepuayeTcsi MHHMMANBHEIM CofepXaHHeM
Ca (13,06%) u makcumaneneiM = K (0,53%). BecbMa GIM3KM XMMHYECKHE CO~
cTaBbl CKOJeUMTOB ArmKakKeHAcKoro m Kasaxckoro nporuGop (amanussl 34-36 ),
CBA3aHHBIEe C MO3OHeMeJIOBBIMH MHUHOANeBHAHLIMH aHaesuTo-6asanbTaMi. Biausok
K HUM TakXe CKOJIENT H3 NO3NHeMelloBrlx GaszansTop ApMmenuu (anamua 38),

ToMcouuT B Nnopofax 20LEHOBON menouHON OazanbrounHoi popmanwmu Tansiua
pasBuT B OCHOBHOM B HNYCTOTAX M TpemHHaxX, & TakXe 110 mjaruoknasy (6uTopHH-
Ty) B ra66pounax [aMapaTCkoro WHTpysupa (rne oH. GUKCHpYeTCd NO OTpaMeHusM:
0,20 -d = 6,614, 1 = 60; 142, 412 -d = 2,864, I = 85; 0,21 - d =
= 3,208, I = 100). Conepxanue Ca B ToMCOHHTAX H3 MuHmamuH eemue (16,41%),
a Na menbuwe (2,28%), YeM B NpPOXHIKOBHIX, TOMCOHHT M3 MHHAAUH, HATrpeThI#
po 1100°C, nepexomuT B GUTOBHMT M B HESHAYHTE/NBHBIX KOMMYeCTBax B Hede—
nuH. TOMCOHHT M3 BYJIKAHHTOB CpefHero soueHa Ipysuu (anamua 46) cogepXur
0,03% Ba0O. Towmcounntel Opaybanckoro, MapryHHHCKOro ‘M ArmKaxkeHACKOro npo-
rubop (ananuant 41-45) 6auskH no coctapy. B MuHoaneBHAHBIX /1aBOBBIX MOTO—
Kax NMOo3OHeMeJIOBLIX BY/IKaHHTOB Apmenud (awanus 47) OHM HMelOT NOBBLILEHHYIO
kpeMHHCTOCTL (Si0y = 43,40%), nommwkennywo rausosemuctocTs (AlgO3 - 28,94%)
n Huskue copmepkanus Ca u Na (2,15%). Tlo AaHHBIM peHTreHOMETpHH oTMexakoT=
Cf NMUHMM TOHHApAWTa H ToMcoHuTa (d = 2,865.&, I =10, d = 2, 942\ I =100);

TefinanouT sBnseTcs onHWM u3 HaubGoslee pacnpoCTpPaHeHHBIX UEO/IMTOB B 30lLe=
HopO# wemnouHOW GaszanbrouaHo# $popmanuu Tanbiua (IpeMMyLleCTBEHHO B paHHe=
S0LIEHOBLIX ©e pyiiKamuTax) u ['pysun (cpennesoileHoBrix Bynkanmrax), B xumide—
ckoM cocTape refinasauta (aHanuser 48, 49, 53) Npu OAUHAKOBLIX CONEPMaHHAX
Si02 ¥ A1203 p refinanautax Ipysun [Teaxapus, 1952; Batuawsunu, 1972] or-
MeualoTCs HOBbIUeHHEe KoHmenTpauun Na (2,51%) u K (0,80%) H noHmKeHHLIe
Ca (6,07%) u sopet (HoO" = 11,06%). B refinannurax nafeoreHOBHX BYIKaHW—
Tob I'pysuu copepxurca 0,31% BaO. B reinasgurax ua nosfHeMeJOBBIX BYIKaHH—
toB Apmenuu (amanus 54 ) oTMeuaercs nommkenwoe copgepxanue Si0y, mnopbMuen—
noe - Ca, a Takke npumeck BaO. lefinaHouT BCTpedaeTcd TakXe B ArmKakeHg-
ckomMm, KennGamkapckom (awanuael 51 m 52) u MapryuunckoMm nporutax. B noc-
neflHeM OH ACCOUMHpYeT C aHalbUUMOM, CTHIBLOHTOM H HaTpoluToM. B npenenax
ApakCUHCKOH 30HBI redNaHAUT, MOMHUMO 30UESHOBBIX BYIKAHHTOB, OTMedaeTCH TaKk-
Ke B HUKHeIHOUEHOPHIX SKCTPYy3WBax [lapagamTckoro nporuba, pA3BHBASCE 1O
NepBUYHBIM TpellHHAM orpensHocTelt (amamua 50),

JloMouTuT—neonrapaut B Tansmne (ananusel 60, 61) NpuypouyeH K BYIKaHH—
TaM paHHero M [O3[HEro soleHa, a B [pysuHM — K BYIKaHUTaM CpeHero soleHa
(asanus 63). IMocnennuii XapaKTepu3yeTCH IOBLILEHHLEIM COOEPXKAHHeM Si02
(63,61%) u MOHMKEHHBIM BObI (11,55%). [1ng NOMOHTHUTOB NO3AHEMENOBhIX BYJ—
kanurop Apmenun (ananua 64 ) xapaxTepHo BhicOKoe comepxanume K (K9O= 3,80%)
u Huskoe - Ca (CaO = 9,11%), uro ceasano [ Muanakansu, 1965] c sameme-
neM yacTn karuoHoe Ca Ha Na ¥ K. J/IOMOHTHT-/leOHrapAuT BCTpPEYaeTCH TaKXe
B MapryunackoM, ArpXakenackom, [lawkecanckoM u Kasaxckom nporufax.

Takxum obpazom, Maneit Kapkas B Me30300CKO-KafHO30HCKOe BpemMs XapakTe=
pH30BA/ICS IWMPOKHM INpOSB/IeHHeM BYIKaHU3Ma, CONpOBOXA4BLUIErocHd o6pasopaHHeM
LeO/INTOB pPa3/IMYHOr0 I'eHeTHYeCKOro THIA.

Hanbonee pasBHTLIMEH CpedH HHX SBIGIOTCA AHATGHETHYECKHE LEONHTHl, CBA3aH=-
HBle C npoueccaMu npeobpal’oBaHHd pas/IMYHBIX [0 COCTABY BYJ/KaHOT'€HHBIX 10DOA,
06paaymoluX MeCTOPOMAEHHS POMBILIIEHHOI0 GHAYEHHS U COCTOSIAE NpPeHMYIecT—
BEHHO W3 K/IMHONTHIIONHTA H MOpAeHuWTa. ['apoTepMalibHble LEeONUTHl BCTPEYalOTCH
peXe M NMpeAcTaplleHbl aHalbUUMOM, HATPOJHTOM, TrefllaHAHTOM, Me30/IUTOM, CKO-—
NellUTOM, TOMCOHHTOM, CTH/ILOHTOM, Hoannemarma'rme?:xnﬂ HeOJIUT — QHAABUAM -
PasBHT B WEIOYHBIX OCHOBHBIX (GOpMalHaX,

Hay4yenue oToeNbHBIX IPYNN HEO/NHTOR MO3BO/HIO MOKa3aTh HEKOTOphie pasiii-—
4quf UX XMMHYECKHX COCTapOB, HTO CBA3AHO CO CleuudHxo#t H YCIOBHAMH NposBlle—~
Huf ByJKaHu3Ma. DbUla YCTAHOBIEHA 34BHCHMOCTbL MEXKAY ACCOUHANHMAMY LEOJHTO-
BBIX MHHEpa/lOB W COCTaBOM copepxamux ux dopmauui. [lenouHolt OCHOBHOH CO—
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ctaB bpopmaluM - TpaxHaFAe3uTo-6asantToBel W TpaxubaszanuTopbil — crnocober-
ByeT 06pasoBaHHio IEOJMTOB C NMOHHNEHHEIM cofepxanueM Si0g - anambuuMa,
HaTpoJlUTa, Me30/luTa, CKOJIeNuTa, TOMCOHHTA, CTHILOHMTA; aHOEe3UTO~OAlUTOBRLIH

H aHOe3UTOBLIH = reiilaHOATa, TOMCOHHTA, CTHILOHTA; 8 KHCABIR anaesuTo-basanb—
TOBO—J/IHIIAPHTOBLIA — BLICOKOKPEMHHCTEIX LEOIHTOB — KIHHONTHIIOIUTA W MOPAEHHTA.
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B.B. BAPAKOB

TEQJIOTUYECKUE OCOBEHHOCTH JIOKAJTM3ALIUU
MOPJIEHUTOBOJ MUHEPAJV3ALIMHA :
B TPACCAX CBATOW I'OPbI (KAPAJIAT, KPbIM)

Brnepesie Ha sanuuue Tpacco®s B ByNKauwdecko# rpynne Kepapara ykesen B
1897 r. A.E.Jlaropro. [loannee I1.H. Ynpeunckuip [1916] onpemennn Tpacchl
CegTOff ropsl K&Kk Napy C MHKDONMTAMHE IJIATHOKIA3A W OTMETHA B HUX MOBLILEH-
HOe cofepXaHHe WeJioue# MO CPABHEHHMIO C HTAILAHCKHMHM IyuuonasamMu, CoriacHo
®.10. Jlepuncony-Jleccuury [ llepuncon~/leccunr, [bskonopa-Capennena, 19331,
TPaccHl SBIAIOTCH - Haubollee MOMOALIMU TIOpOAaMH CpefdH kalmoTunioft cepuu Kapa-
Aara, TaxK KaxK codepXar OOGMOMKH AHMIE3HTOB H JHMNAPHTOR. [I0 ero MHEHHIO, Tpac-
CHl TIpeACTaBIdloT cobolt ceoeobpasHeie s(dyauBHEIe oGpaaonamm. NPOMeXYTO4HbIe
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MEXAY NapaMu H TypaMH, oNHCaHHBIE B JMTepaType Nod HaspaHHeM “nurnepHo”

B GonebuuHCTBE Clyyaep BHEWHHE OG/NHMK TpaccoB CBHoeTelLCTBYeT 00 HX Gpek—
4ueBdAHOM XapakTepe, 8 MHKPOCTPYKTypa AOBOJLHO HACTO O6HApYXHBAeT IUTOMA-
HYI0 OCHOBHYIO MACCy C TNpOSiBlieHHeM (IIOHAANBHOTO CTPOSHHS B OTAENbLHBIX yka=-
CTKax, NpencTapldiomnx cobolt uaMeHeHHble OG/OMKH CTeKla.

Ha nonesuele ceofiCTBa TpaccoB Blepeble ObII0 ObpalleHO BHHMAHHE PYCCKHX
npeanpuHEMaTesel LeMEeHTHOH NpOMEILVIEHHOCTH, KOTOpBIe NMBITANHCH HAHTH TOPOMbI.
THIIa HeamoJMUTAHCKHX NyuunoiaH, OObACHAA nofleanble CBOMCTBA TpacCOB, OOHH
HCCNeNoBaTelH CBA3BbIBANH MX C TeM, YTo amoppuad Macca Tpacca CJ/IoXeHa ona—

[To MHeHHI0O OpPYT'HX, BLICOKHE NOTEpH NpPH NpOoKalMBaHHHM Tpaccos ofiyciop—
TieHBl NeONUTHLEIM XapaKTepoM BOMBI, HO NOK&3ATElbCTBA HANW4YHA B HUX HIEONUTOB
oTcyrcTeoBand, [lepprle naHHBEIE 0 MOpPAEHHTOBOM .COCTamBe Tpaccop nonyyun B.B.Ha-
CenKuH ['1 96 3], loanHee, onupascCk Ha Goneluuit hpakTHYeckuit MaTepHaln C HC—
NONB30BAHHEM ‘KOJMYECTBEHHOTO PEHTTEHOBCKOTO AHAMM3A, MOPACHHTOBAS MHHEpA—
nuaanud Tpaccos Gblila YaCTHYHO oxapakTepuaopana [lluroekun m gp., 1975].

C sanaga Hefonbmas yacTb CBSTON ropsl W NouTH peck Manen Kapamar cio-
XeHb! BYTIKAHHYeCnHMH OpeKYHAMH H TypaMH OCHOBHOTO COCTaBa, CHNH/IHTAMHE, Kepa—-
TodpEpaMHE ¥ OKCHKepaTopupamu (puc. 1, exn.). Cpep¥ HMX BCTPeYAwTCH OTHSNb-
“HBle /THHGOBHAHBIE TellA AJleBPHTO-~IICAMMUTOBLIX, JIMTOHAHEIX; HHOrAA GpexkuyHeBua—
HBIX TpaccoB C 06/I0MKAMHM KCEHO/MTOB NepedHC/IeHHBIX BHIlle Mopof. CopepxaHnue
B HUX MopaeHuTa BapwHpyeT oT 20 no 55%, HO .B 30HAX HHTEHCHBHOT'O OKBaplle—
BaHusg OHO NoHmKaeTcd Ao 10%. Beixoas! Tpaccoe NpoclieXupalTcs K ory oT
HcTounMka I'syp-Hecme u k cepepy Ha ckinowax Mamoro Kapanara. Bo smemawno—
IIMX ' Tpaccel NOpOAA&X — CNHIHTAX H KepaTodupax — YCTAHOB/IEHHI pedkHe MHHOAle—
ofpasHbie BENIOYEHMS BY/IKAHWYECKOTO CTeKNA, B GONLIIMHCTBE CAYYAEE HANENO
NpeBpalleHHOTO B- CHepO/UTOBbIe arberaThl MrollbYaTOro MOpPAEHHTa, M peXe B
KBapU=K/IHHONTHIOIUT-MOPAeHUTOBLIH - arperar.

IOro-pocTounass yacTe cklona CBATOH ropbl cloXeHa naneonnﬁapmamn, cpenu
KOTOpbIX oOHapy#eH 60K Tpaccoe. 3AeCh Tpacchl € '06NOMKaMH IalleONIHIapuTa
conepxat go 40-50% mopnenurta. llenTpann#as u sanagHas yactu Ceatolt ropel
CNoXeHBl TpaccaMH. MOIHOCTE STHX NOPOA HA OHeBHO# MOBEepPXHOCTH BapbHpyeT
or 800 M Ha ceRepe MacCCHBRa (-x_-ne OH Cpea@eTcd TeKTOHWYeCKUM Hapylienuem )
no 25 m na lore. llenTpanbHoe, B o6meM onHOponHoe (aneBpHTO-TICAMMETOBLIE,
MUTOHAHBIE PA3HOBHAHOCTH TPACCOB) Tello Mo NepHpepud Ha KOHTAKTE C BMelao—
IMMMH TTopodaMH OKpYXeHO GpeKyueBHAHBIMH TPACCAMH, cCOoAepXalliMH B COCTape,
MOMHUMO Npeo6pa3OBAHHOID BY/IKAHWYECKOro CTeKla W KpHCTAINIOB N/AarHOKNasa,
OBMOMKH KCEHO/IHTOR BMEIAIONHNX NOPONd - JIMIAPHTOB H AHIE3UTOB.

dopmHpoBaHie GpexkdYHEeBHAHEIX TPACCOB, MO—BHAMMOMY, NPOHCXOAH/IO B Pe3yilb—
TaTe SKCTPYAWPOBAHUWS B [LIACTHYHOM, GAU3KOM K TBepAOMY, COCTOHHHM KUCHOH na-
BEl, KOHTAKTHPYIOIIHEe YACTH KOTOpO# BCleACTBHE TpPeHHS C BMeUaoUHMH T0pOAAMH

* caMH OpoGHAHCL HA KYCKH W 3axXBAThIBal# OG/IOMKH KCEHOJHMTOB. ITO NOATBEepXKaa—
ercd OpH MHKPOCKONHYECKHX HCClledoBaHHAX. PmougalbHOCTbL, Habmopamomasacs B
HEeKOTOPBIX H3MeHeHHbIX Oo6loMKax cTekna, He eoepnagaeT C (GIIOHAANBHOCTBIO OC=
HOBHOJ LleMeHTupylolWe#l MacChl CTeKna. I‘p.éanua Mexay obnoMKkamMu CTeklna H oc-
HOBHO}#I ero Maccofi nvileHa NMPH3HAKOB TepMA/IbHOI'O MIH HHOrO Boafelcreuda. Tolb-
KO B penkux chydadx Habmopgaercd o0ulibHoe 0GpasOBAHHE THAPOOKHUCIIOBR Xelleaa
Ha PpaHule KCEeHONHTOB H LeMeHTHpylollell ocHOBHOM Macchl. Cpenn OpekunerHa—
HBIX TPaAcCOB B Kapbepe paHee BCTpedYalluCh r'He3fa YepHOT'O CBeXero CTekla C
NMOpGHUPOBLIMA KPHCTANIAMH aHneauHa, [lokasaTens NpenoMieHHS CTeKila paBeH
1,493, uTo ykasblBaeT Ha ero JIMNApPHTOBEIH cocTaB. [lo copmepxamuio poasl (7,03%)
OHO MOMeT ObBITL OTHeCEeHO K NexXuTelHy.

HMHTeHCHBHEIE AM3BIOHKTHBHBIE NOABHXKH, npoucxonuewHe B mpouecce (popMHpO-
BaAHHA Tpaccoe, 00YCNOBHIH NMOABIEHHE 3HAYUTENbLHLIX MO MOIIHOCTH Tell GpeKdyde—
BUOHBEIX TpaccoB. B BocTOuYHON YacTu MaccHpBa OHM HAOGMIOOAIOTCH NMOYTH HA BCEM
NPOTSXEHUH BAO/bL KOHTAKTa C Nasleo/HNapuTaMH, HO MakKCHMaljbHasd HX MOWHOCTb
OoTMedaeTCd B NpuKapbepHO# yacTH Maccupa, CoOoepXaHue B Tpaccax MOpAEHUTA
papbupyeT B npenenax 15-25%, HO B Clyyae HHTEHCHBHOT'O HAJIOXEHHOIO OKBap—
nesanus noHuwxaercs no 10%. [loponbHO HH3KOE colepXaHue MOpAeHHTa B Gpek-—
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YUeBUAHBIX Tpaccax OBYCNOBIeHO B OCHOBHOM HE3HAYHTE/ILHHEIM KOJIHYECTBOM B HHX
06NOMKOB BY/IKAHHYECKOIO CTEeK/Ia H MOBBILIEHHLEIM COAepXaHHeM KCEeHOJHTOB JHIa—
puTa, 3HaYUTeNbHO GOMBWAS MO MOMHOCTH 30HA DpeKYHEBHOHBIX TPACCOR Habmona-
eTcss B 3anaaHoif wacTu CeATOfi TOpPHl C OpoAaMH NANeOTHNHOH CepuH. 3Meck Ha-
psny ¢ oblloMKaMH CIHWIHTOB, KepaTOGHPOB H AHAE3HTOBBIX HOPPHPUTOB MPUCYTCT—
BYIOT KCEHOJIMTEI I'NIMHHCTBIX ClaHleB. B KOHTAKTOBBIX YacTdx colepXaHue KCeHO—
UTOB IIOpOA MAJIGOTHITHON CepHH AO0BONBLHO BhIcOKOoe (mo 40%), pasmep uX HOCTH-
raer 5-6 cM.

[lo Mepe ypnaneHuss oT KOHTAKTa YMeHbllaeTcd coOepXaHHe KCEHOIHUTOR; B 06—
mweM OHH CTAHOBATCH MeHblle [0 pPadMepaM | COMOCTABUMLL C OGIOMKaMU BYIKa-
HUYeCKOro crekna. B cpaau C aTUM cogepxaHue B HUX MOPASHUTA BO3pacTaer
e 35-50%. Kpome Toro, cpenu OpekuuepupHnIX TPACCOR C CORepXKAaEWeM Mopae~
wuta no 50% uny na rpanuiie OpexuUMEBUAHLIX W AINSBPHTO-NCAMMUTOBBLIX THTOMA-
HBIX TPacCoOB BCTpevalTes NeHToofSpasHbie, NUHAOBHAHBIE Tella OpeK4YueBWAHBIX _
TpPacCoB MOWHOCTHI A0 15 M W NPOTHXEHHOCTHI 00 75 M € HeDONLIMM KoNmHie—
creoMm mopaennta (5-25%). Ilocneanue, kak npaBuio, oBpasyiOT HA AHEBHOH MO—
BEepPXHOCTH XOPOILIO OTIpenapHpoBaHHEIE CTeHKOOOpaaHble BBIXOOBI, AN KOTOPHIX
XapaKTepHa MOBEHILEHHAS O CPaBHEHHIO C BMEWAMHMH NOPOAaME IIPOYHOCTHL, 06yc—
JIOBNNEHHAS HHTEHCHBHO HAOXEHHBIMH IpolleccaMu okBapuepanud. OcobeHHO oT4eT—
muBo (HKCHpPYeTCd OKBapiuepaHWe OpeKYHeBUAHLIX TPACCOB HA 3aNagHOM CKIIOHE
CepaTolf ropbl W Ha poagopaafelle Mexnay Ceartolt ropo# u Maneim Kapaparom. B
pesy/iLTaTe OKBApLEBaHUS OKpacka TpaccoB H3 3efleHoff W roayboBaTo-3eleHol
NepexoduT B CBET/IO-XenTylo ¥ Cepylo, & TeKCTypa H3 OpekdyueBHAHOH = B Mac—
CHBHYIO, ClMBHYIO. OKBApUEBAHHEe NPOHCXOAUT MO OCTAG/IeHHBIM 30HaM, COBNAAA—
UM C HalpapleHHEM NPOCTHDPAHUS NOpPOMd. .

[ng aneBpUTO-TICAMMHTOBRIX TUTOUAHBIX TPACCOB, pacnofaiamiuxcda cpeau Gpexk—
YUeBUAHBIKX PA3HOBHUAHOCTEH, XAPAKTEPHO HAauGONee BBHICOKOE CONepKAaHUE MOpASHU=
Ta (50-70%). OnHako MHOTAQ Cped HUX BCTPEYATCH [UH3OBWAHLIE Tela Tpac—
CcOB, XapakTepuayiomuecs NOHWNMEHHLIM cofepkanueM moppesuta (30-45%), uro,
Kax NOKAashipaeT MHEKPOCKONMYECKOe ¥3yudeHHe, ofyCloBAEeHO WHTEHCUBHBIM NPO#B=
JieHHeM TpOIecCOoB MOHTMODWIIOHUTUSANMY ¥ oKpapuebanus. HeoBxomwmo oTMe—
THTb, YTO JHTOWAHblIE PA3HOBMAHOCTHM TpPaACCOB, BEpOATHO, H3—3a Hebonblioil pas-—
MEpPHOCTH Claramiero MaTepuana W cnaboll NpoHULAeMOCTH, B MeHbUIEfl CTeneHH
noaBepXeHkl Npoleccy okpapieBanus, OCHOBHOE Teflo JIHTOMAHBIX TPaccoB obpaay-—
eT /IMH3OBHOHYIO 3a/eXk NPOTSKEeHHOCTbIo A0 750 M M MAKCHUMAJBLHOH MOUHOCTBIO
oo 150 M. Ouna ayroobpasHO NpPOTATHBAETCH IIOYTH OT BepliHHE! CBATOH# ropel o0
KApLEPOR. i

[lng TpaccoBrIX Kapbepos, IO cTeHKaM Koropelx E.[l. Yepenanopoil 6vlmu oTOG-
PAHBI TOYEYHO-GOPO3doBEIE NPOOEI, CONepXaHue MOPAEHHTa AHAYUTENBHO KO-
Jiebnerca fAaxe B INpedelNax BpUSNEHHHX pagHopuaHocTelt (puc. 2, Bkn.). [na
6peKuMepHAHBIX TPACCOB C OGIOMKAMH KCEHONUTOR KOAHYECTBO MOPASHHUT& BapbUpy-
er or 20 go 45%; nna GpeKYHeBUOHBIX NEM3OBEIX TPACCOB CoAepXaHHe MOpAeHHTa
koneGnerca ot 25 go 65%, a ANA aneBpPUTO-NCAMMHUTOBEIX, UTOHOHBIX - OT 40
no 70%. B ofweM HauGollee BHICOKOE KOMHYMECTBO MOPACHUTA OTMeHAeTCH B llH—
TOUAHHIX PASHOBUWAHOCTAX W NPHMepHO HAa 15-20% OHO HUXKe B GPeKUUEBUMHBIX
TEM30BbIX Tpaccax. [10° BepxHeMY Kapkepy WCTHHHAS MOMIHOCTHL Hauboiece GoraThix
MOpHEeHHTOM Tpaccop cocTapinseT 150 M. B kapuepax Xopomio BUAHO, YTO TpacCh!
pa3buTHl HA OTOENbHble ONOKM TEKTOHWYeCKUMH HapylleHHAMH, MakCHMalbHad MOll-
HOCTBH KoTopklx gocturaer 20 cM. TpemuHsl BBIIOMHEHB! XJIOPHTOM H MOHTMOPHII=
JIOHHTOM. 3HAYHTENLHBIH MO MATEHCHBHOCTH NPOLECC MOHTMODPHIOHHTH3ANWH Habno-
gaeTca B KAHABAX. 30eCh NJACThl Kpermkoro NUTOHAHOrO Tpacdh MHOraa dYepeay-—
JOTCH € TpaccamH, MOYTH MONHOCTBIO 3AMELIeHHBIMH TNIHHHCTBIMH MHUHepalamMH,

MukpockonuyeckH Tpacchl 06/1analT CMellaHHO# NMoptUpOBHAHOH ¥ ITHPOK/IACTH-
yeCko# cTpykTypoll, B To BpeMs Kak OCHOBHad macca = dHalle (uoHaanbHON, pexe
papuonuroreoll (puc. 3)*. IopdpHpOBHOHOCTH CTPYKTYphl TPAcCOB OOYCIOBIeHa OHH=-
HOYHBIMH BKpanJIeHHHKaMH IJaruokjasa HiH HX rIoMeponoppHpOBbLIMU CKOMISHHSAMH.

1 Prc. 3 w 4 noMmement: B konne xkuuru,
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[IMpoknacTHYECKHI XapakKTep CTPYKType TpacCop npuaaiT OOGIOMKH KCEeHONIHTOB
NUNAapuTOB, KepaTo(pHpOB W MAPYrHX NMOopod, a TakXe OOGMIOMKY H3MeHeHHOIO BYNKa—
HHUYeCKOT'O CTeK/a, KOHTYphl KOTOPOro AOBOJIBHO YACTO BHAHBEI CPeNH LeMeHTHPYIo—
uelt OCHOBHOK Maccel. BapHONUTOBAS CTPYKTYPa XAPAKTEpPHA AN KPYMHBIX OGIOM=—
kop ObIBUIErO BYJKaHHYECKOTO CTekna, t¢mougansbHad obycloslieHa YepenoBaHHeM
MpPOXHIKOBUAHLIX, JHH3OBHAHBIX 060cOG/IeHuit MOpAeHUTa, pasdelleHHBIX MUKpPONpPO-
KWIKAME H COCTOSIMX M3 HellyeK CMOHCTOr0 MHHEpala, Cpefl KOTOPOro BCTpe=
YAKTCHA MHEKPOKPUCTANMYECKHE ATDEraTUBHLIE CKONTIEHUS sepeH Kpapna, OCHOBHbI-
MH OpPoAcoGpa3yoIUMyE MHHEpAllaMU TPACCOB SIBISIOTCH MOPASHUT, KBApI, COLH~
CTHII MUHepal, a HHOTda MOHTMODPW/UIOHMT. K BTOpPOCTENEHHBIM ClefyeT OTHEeCTH
naruokias, a'bB HEKOTOPeIX ofpasuax - K/IHHONTHIIONHT, KalbUHT H aHalbIHM.

B akdeccopHBIX KOAWYECTBAX NMPHCYTCTBYIOT MAarHeTHT, MAPTHT, anaTHT H UMPKOH.

Ofocobnenuss MOPASHUTA OKpalieHbl B NPOXOAsSlieM CBeTe B CReTO-posovhil u
cpeTno-0Gypelit IpeT, YTO OOYCNOBIEHO MHKDPOCKONHYECKHMH BKIIOYEHHSMH IHAPO—
OKHC/IOB Xellesa M O4eHb YeTKO HabGmiogaeTca B Go/ee KpYNHBEIX CKONJIEHHAX MOp=
nenura. Posopas u GypoBaTas OKpacka MOpOGHUTA SBISETCH XOPOUWHM NHATHOCTH=
YeCKUM IIpU3HAKOM ero NpUCYTCTBHS B Tpaccax. B Macce cpepo/UTOBBIX KpHCTAall=-
no8 yANWHEeHHe Y MOPASHHTA NONOXUTenbuoe, [IMHHA MrONOK COCTARNAET HHOTAA
0,1 MM, a Hx TomuuHa NpMepHo B 10-20 pas MeHblle AJHHEL N = 1,476~
1,481, asynpenomienne 0,005. Mopoenut obpaayeTcs HMCK/IOYUUTE/BHO 110 BYyl=
KaHHYeCKOMY CTeklly, 3amMemas KaK OGINOMKH CTeKlla, TAK H CTeK/I0 UeMeHTHpYOo—
me#f OCHOBHOH MaccChl. PazMepHOCTEH WIOJIOK MOpAeHHTa B IIepBOM Cliydae Ooiblle,
4eM BO BTOpOM. OGMOMKYU CTekNa B GOMBIWHHCTEe 3aMelieHnl cybnapariebHo ye-
penYIOUMIHMHCH CKOMNIeHHAMH HI'OJIOK MODOEHHTA H TOYARIUMH HPOCIORKAMH Cllio=
OUCTO-KBAPUEBOT'O, peXe MOHTMOPHIIOHUT-KBAPIEBO'0 COCTapa,

I'muHUCTO-CIOAHCTEIE MUHepass! pacrnolaralorcd Mo NepupepHH BRIOEIEHHH Mop—
nenuta, Kak Oni o0PONAKMBAIOT ¥X, WTO CBUAETenLCTBYeT O Gosnee noagneMm oSpa-
30BAHWM 3THX MUHepanoB. Takue arperaTubHble CKONJIeHHS MODAEHHTa pac-
CMaTpHBalOTCH HaMH Kak ero INepbBag resepauud. Kpome TOro, B JAHTOHOHBIX H
ocobenHO B DpeKYHEeBHAHLIX TPACCAX COBMECTHO C KBaplUeM HHOI[A4 BCTpeHaiTcH
pasposHeHHBEIE YYACTKH NEepeKpHCTAIIM30BAHHOI'O MOpOeHHMTAa. llepeKkpHCTalinao—
BAHHBIE YHACTKY KBapl-MOPASHMTOBOrO cocTama (puc. 4 ) copepwxar Gonee CBeTHO—
OKpallleHHBle W GdnbliMe MO BeMHYWHE HrolikM MOpAeHHTa. BricBoboOuBWeecH Xene—
80 Ipu NepeKpHCTANIU3alud MOpAeHHTa KOHUEHTPHPYeTCd B HeM HiIM BRIHOCHTCH 34
npelefbl 9THX y9aCTKOB.B nepexprcrammmaopaiHEX KBapU-MOPAEHHTOBRIX 060COGMe—
HHGX KBapll pCTpeyaeTcsd /1ubo B BUOe CYOMHKpPOCKONHYECKMX 3epeH, 00pasyomux
KaKk 6b! “UeHTp KpHCTAIIM3aluKH”, BOKPYT KOTOPOT'O MPOMCXOAUT GOpMUpOBAHUE
cheponuToB MOpAEHHTA, 160 NPHCYTCTBYET B BHOe 3epeH BenuuuHofi no 0,1 MM,
cogepXamMx. B MOrpaHHYHOM 06/1acTH C MOpAEHHUTOM €ro MHOIOYMCIIeHHBIe HIOJIKH,.
WHorna arperaThpHble CKONJIGHHS KBapla ¥ MOpPAeHMUTA PaabuThl H3OTHYTHIMH Tpe-—
WHHAMY, HA TIEpeCeYeHHH KOTOPHIX OTMeYaeTCd hOPMApOBAHHE CHEpOINTOB XIOPHTa
H MOHTMOpW/VIOHUTa. B Tpex ofpasilax Tpacca OOHapyXeHel MHKpPONDOXHIIKH Nepe=
KPHCTa/NTH30BAHHOIO MOpPHAEHHUTa, OPHeHTHPOBKA KOTOPHIX NepleHOHKysapHa Hablo—
pammeMycd B Wnpax HanpapleHHIO (IIOHAANBHOCTH OCHOBHOH Maccel. MopAeHHT
NepeKpHCTAINTH30BAHHBIX YYaCTKOB, IPOXUIKOB M aCCOUMHPYIOMHA C HHMH KDYIHO=-
3epHUCTEIE KBapil OTHECEH HaMW KO BTOpOfi reHepauuu.

Ha anddepennvansHo-TepMuYeckoll kpHpolt HarpeepaHus o6pa3LoB TpPaccos, CoO-
nepxamux 65% MOpAEHHTA, OTMedYaeTcs WHPOKMA sHAOTepMHYecKuil adpexT (oT
80-90 mo 330-360°C), ofycnopieHHbll BhigeNeHHeM UHeo/mTHOH BOaEl (8-9 Bec.%).
B npouecce panuHeiliero HarpeBaHHS BoOAA& NIOCTENEHHO BbigendeTcd, a mpH 830-
870°C ormedaercs HeGONLWOU sK3OTepMmudeckull adbexT, o6ycnoBneHuut paspy-
WEHHeM MOPAEHHTa M KpUcTa/nu3anueil 6e3ponHbix $as®~ NOMeBRIX WITATOR.

B HekorTopbix ofpasnax TpacCoB, COAepXAILMX MHOTOYHCIIEHHBIe NepeKpHCTalllH—
30BaHHbBIE YYACTKH KBaplU-MOpPOEHUTOBOIO COCTAaBa, B OCHOBHON Macce NOpoabl
OTMeYeHO NospleHWe pelKHX 4ellyeK MyckoeuTa paszmepoM ao 0,05 x 0,1 wmm;

Ng = 1,590; Np = 1,551.

3a HCKIIYeHHEM MepeKpHCTA/NTHA0BAHHBIX YYACTKOB, KBapu B Tpaccax obpaayer

kceHoMopHble JlamyaTeie BblAeNeHHs pasMepoM B COTHE A0IM MuTuMerpa. |lpu
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WHTEHCHBHOM OKBApIEBaHMH TPACCOBR KBapiueM 3aMemaioTcs Bce panee obfpasopap-
WHeCs MUHepankl, HO HAWGONMbIIeH YCTORYMBOCTRIO TPH STOM Ipomecce obnamaer
ninaruoknas. Maccopoe PXBADUEBAHWE CONPOBOXOAGTCH BAMETHHM NOHIKEHUEM CO—
epxanng pyanbix Munepanop. Cpedu MenKo3epHHECTOIO KBapUa BCTpeHaloTcd che—
ponuThl xamiegona (Ne= 1,532; No = 1,540). '

Ilnaruoxnas B Tpaccax HNPUCYTCTBYeT dalle BCEro B BUAe HAHOMOpPOHEIX BKpan-
NeHHUKOB, peXe ero (eHOKpHCTAulhl pasapoblieHkl Ha OCTPOYTO/bLHBIE OONOMKH,
pacnonarapwkiecs BOMH3H ApYT OT Apyra. BXpanienHuKH, KaK IpaBHio, CBeXHe,
¥ OYEeHb PeOKo fApa MelMTH3UpOBaHbl. MHOrma oTrMeuaeTcs HACTHYHOE OlNaBlieHHe
' BKpAan/IeHHAKOB. 3aMepkl HA (ellOPOBCKOM CTONUKe CBHAETENECTBYKT O KoleGaHum
cocrapa nnaruoknasa (N = 43-59). B HeKOTOpHIX KpHCTAINax HAGMONAeTCS 30—
HanpHOE CTpoemHe, fapo obwryno cooTeeTCTBYeT cpeaneMy nabpanopy, a nepnpe—
pud -~ cpenHeMy aHgesuHy. COBO#HHKOBaHBI OHH N0 MaHeGAKCKOMY X AMLOHTOBOMY
sakonaM. B HekoTophiX o6pasuax GpeKUHEBMAHBIX TPACCOB KOMMYECTBO OGNOMKOB
¥ KpHCTAa/VIOE nfaruoknasa pgocturaet 10%. B nuTounHBIX pasHOBHAHOCTHAX COAep—
Xanve NMOppMpPOBHIX BKPAIJEHHHKOB OORIYHO He npepbiuaeT 5%, B peaxux cnyyasx
BhINe/leHHA NIArHOKIa3a COOepMaT BKIIOYEeHHS BY/IK&HHYECKOTO CTeKla, KOTopoe
NMOYTH HALENO 3aMelleHO HIONMKaMH MOpAEHWTA.

B cocrape TpaccoB NPHCYTCTBYIOT MeNbualiime GecnpeTHble HellyHKH, OOBIMHO
ofpasywilie COBMECTHO C KBapleM arperaTHBHBIE CKON/EHHA N0 NepHPepHH mop-
OEHUTOBLIX BbIAENeHUH, KOTOphlie MO AAHHLIM PEHTIEHOBCKOI'C (asoBoro anamisa
ABIAOTCH CIIOAHCTBIM MHHepanoM, [lokasaTend NpeloMICHHS 3TOr0 MUHepala k-
MEpUThL He YAalloChk H3—-3a MalBIX paaMepoB €ro BoiAelleHu$l. 3elleHonaThii MuHe=
pan, wHOrna obpasywooumil gemwyhku pasmepoM ao O,1 MM, O PeHTreHOBCKWM [aH—
HBIM OTHOCHMTCS K MOHTMOPW/VIOHNTY. [lokasareny NpeloMISHHS 3TOMD MHHepala
(Ng="1,590; Np= 1,553) u nabmonaomuiica nieoxpousM (no Ng - omekoso-
aenenplt u senenwid, no Np = Xenroil ) no3pONAIT OTHECTH €ro K I'pynie HOHTPO-
HUTa=-MOHTMOPHUINOHUTA, KNUHONTHNONUT oOHAPYXeH B BHAe TabGIUTUATHIX KpHCTAa/l~
noe (pasmepom no 0,1 x 0,2 MM) Tollbko B Tpex ofpasuax Cpend epekpHCTal-
JIM30BAHHBIX YIaCTKOB COBMECTHO C KBapueM H Mopaerwrom. Cna#HocTs cobep—
WeHHAs W OpMeHTHpoBana corsacko ymmumesmo (Np = 1,479; Ng = 1,483).
B3anMOOTHOWEHAS KIMHONTHIIONUTA W MOpASHUTA CRHUAESTENBLCTBYIOT O TOM, 4YTO
nocnenxuit ofpaayercs NosXe KIMHONTHIONMTA ¥ YACTHIHO MO HEeMY.

ApanbuuM BCTPeYeH B BHOE KCEHOMODPDHLIX CKONJEHMH cpenw xnapu—cnmnncTo—
MopaeHHTOBON Macchl. B npoxopdimem ceeTe OH BeCuBeTeH M HMeeT YETKO Bblpa—
JKEeHHYIO arpeHeByio NopepxHocTh, N = 1,4 87. BaauMOOTHOWEHHWE ero ¢ MOPAEHH-
TOM MO3BOJIET BNONHE OJHOSHAYHO yTBEpAXAaTb, YTO OH ofpasyeTcs mo Hemy M
KBapI~CIIIOOHCTOMY arperaty, No—pHAHMOMY, BCIIEOCTBHME [OKANLHOTO NOBHIIEHAS
xouuentpanuy Na. B HexoTopsix obpasuax TpaccoB H3 Kaphepa YCTaHNOBAeHBI 3ep—
Ha kameuuta (oo 10%), wacrudHo samemenHsle kpapuem. O Gosee moagneM ofpa-
SOBAHMM KBApUA CBUAETelILCTRYeT OAWHAKOBAA ONTHYEeCKas OPMEeHTHpPOBKa Belele-
HUli XalblliTa, pasfeleHHbIX 3epHaMM Kbaplua., BcrpeualoTcs edWHUYHBIE YelUyHKU
XNoputa paamepoMm no 0,1 mMm. MuHepan ONTHYECKH MOMOXKUTeJeH, YUJIUHEHHe OT-
punatencioe (Ng= 1,601; Np =-1,595; nneoxpousm mo Np — seneHsi, mo Ng -
ceeTno~3enensti ), [To onTuueckuM cpofiCTBAM er0 CllenyeT OTHECTH K NeHHWH-
'KIIMHOXTIOpY. B oCHopHOB Macce Tpacca ¥ B NeM30BBIX 0GMOMKaX CTekNa BCTpe=
YalTCH NepIepaTHie YACTHYIKHW ¥ 3epHa MArHETHT4, reMaTuTa, MAPTUTA, penko —
AMHHRONPUSMATWIECK e KPHCTALIL! anaTHTa B BOYeHKOBHAHbIC BLIRENeHHS LHPKOHA.

_XuMuYecKue aHAMH3E MOPASHUTOBLIX TPACCOB, IpUBENEHHBHe B Tabiuue, KOCBeH-
FO CBHAOETENLCTBYKT O KHCHIOM cybcrpaTe, MO KOTOpPOMY OHH 00pasoBanuChb.

CrnekTpansheiM anandsom (aHanurex B.l. Tennskos) 6ni1 onpeneneH cocras
MHUKPOKOMIIOREHTOB B DA3HOBHAHGCTAX TPaACCOB: NUTOHAHEIe - 27 npol, Gpexyune-
BuAHble -~ 25 npo6 u okpapuosanHele — 11 nmpo6. llkana oleHKH KOHUEHTPALHH

37EeMeHTOB B STOM &Haluse Oklla paBHa IC’TU: B Tpaccax He oGnapyxenn: HF,

Th, Cd, Sr, Ce, W, As,Sb u Hg. Conepxanue Apyrux sieMeHTOB MOYTH NOC—
TOWHHO BO BCEX Pa3HOBHAHOCTSX TpaccoB H paeeo (B %): Cu - 1-3'1073, $n -
1-3:10~4, .Zn ~ 1-3:10-3, Be - 1-2:10-4, Nb- 1-2:10"4, La - 1:10-3,
Y - 1:10~3, Zr - 5~8.10-3, Ga - 4-5:10"%, Li - 1-3.10-3, B Gonpumun-
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Puc. 1. l'eonoro-rexsonoruyeckas Kapra TPACCOBOTO
maccupa Cparoit ropei. Cocrasuna E.I1. Yepénanopa
YcnopHeie o6Go3HaueHna K puc, 1 u 2
Tpaccri: - GpekuueBuHble, C OOUIBLHEIME OBGJIOMK Awr-
MM KCEHO/MMTOB, 2 — OpeKuneBuAHbIE, NIEM30BBHIE, C ped~
KUMY OGNOMKaMM KCEHOJHTOB, J = ANeBPHTO-ICAMMHTO~
Bble, IHITOMAHBIE; 4 — NANEONMIAPUTH; 5 = Ty(pwl U Ty-—
¢o6pekyuy CIMIMTOB M KepaTohupoB; 6 — KepaTopupkl;
7 - 30Ha MOHTMOPH/UIOHUTH3ALWMKM; 8 =~ TeKTOHHYecKue
‘HApylWeHus; 9 - JNTONOTMYEeCKHe I'PAHHMMEI: NMPOCIEKEeHs

wvie (¢ ), npeanonaraempie (6 ); 10 - rpasuns
'30H TPACCOBEIX TOPOA C GIMSKHMH COASPKAHUSAMHU
Moppenura (5-20, 20-30, 30-40, 40-50 u60-
70%); 11 - mecra oTGopa Npo6S U cofepKaHHe
mopaenuta (B %); 12 - comepxamue mopaenura (%,
yHcnauTens), Homep nmpobn (3HamenaTens); 13 - ane-
MeHTH Sasleranus mopoa (4 ) uw rpaHunel KapneposB mO-
6bran Tpacco ( 0); 14 ~ rpaHMmBI CTEHOK W YCTYNOB
xapbepoB (a ) u ycrynoe ¢ Gombummu yraamu napenus
cknonoe (6); I5 - xeno6 ana cmycka pyasb
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Puc., 2. I'eonoro-rexsonoruyeckas KapTa TPACCOBBIX
kapbepoB Cesaroit ropei. Cocrasuna E.[l. Yepenanosa

YcnopHrle 0o603HAYEHUS CM., HA puc. 1.



XuMHYecKkHe aHaMIu3bl MOPAEHHTOBBIX Tpaccos CeATON ropbl

e 190 203 206 207 pgo | g o | SRAERE
Si0y 66,90 66,13 67,20 67,78 66,12 67,00 = 66,85
TiOg 0,12 0,15 0,07 Cnembi  He ofn. 0,07 0,07
AlyOg 12.58., 12,24 W2f. 1586 L1826 1248 . 12,43
FeeO3 0,23 1,08 0,57 0,35 0,15 . 0,08 0,41
FeO 0,87 0,33 0,52 0,36 0,90 0,96 0,65
Ca0 3,56 2,81 3,00 2,81 2,44 2,06 2,78
MgO 0,37 0,51 0,45 0,40 0,50 0,37 0,43
MnO 0,08 0,06 0,05 0,03 0,05 0,04 0,05
NayO 2,29 2,24 2,29 2,14 3,62 3,98 2,76
K0 0,78 . 1,44 0,85 1,35 0,97 0,82 1,03
P,05 0,03 0,07 0,04 0,03 0,04 0,07 0,04
SOg 0,03 0,03 012 0,06 He o6H. Cnensl 0,04
Hy0~ 5,50 5,63 6,38 540 = 5,23 5,17 5,55
Hy0* 6,85 6,40 6,53 6,36 6,65 6,95 6,62
COy 0}21 0,00 0,65 0,17 0,09 He o6n. 0,35

Cymma 100,40 100,11 100,00 99,82 100,02 100,15 100,05

llpumeuanue, Bce o6pasubl — NUTOHAHBIE TPACCHI; CONepXaHWEe B HUX MOPAEHHTA, ONpeAelieH—
Hoe no menuunHe A T NOrpyXeHus, COOTBETCTBEHHO papHo 61, 54, 59, 58, 57 u 59%. Ananurtuk'
M.A. Kpupounelk, aGopatopus MMP M YCCP.

cree npo6 spucyrcreyor Ag u Sc ( 3-10“4). [Ona Ge xapakTepHO COOepXaHue
2-5.10"4%, Ho B Tpex mpo6ax OKBAPHOBAHHOI'O Tpacca OHO cocTamigeT 8-10-
-10~4%. Komnenrpanus Ba B Tpaccax nopomero nocrosnna (4-6-1 0~2%).

B rpynny alleMeHTOB, A/ KOTOPBIX HApAAY C IPEUMYLIECTBEHHBIM (OHOBLIM
ColepKaHUeM XapakTepHbl W YacThle aHoOMallbHble dHauenus, sxonar Pb, Ni, Mo,
Cr, V. Kommyecteo Pb B GonwmuucTBe mpo6 cocTaBngeTr 5-6:10"4%, Ho B 20%
npo6 IUTOMAHBEIX TPaACCOB €ro COOEPXHUTCH 1-10"3%. B 50% mnpo6 GpekuneBUAHBIX
Tpaccos = 1-2.10"3% u B '50% npo6. OKBAPUOBAHHLIX TPAccoB = 1-1,5:10-3%,
KonuuecTso Ni 06pi9HO cocTapisieT 2-06+ 10'4%, HO B TpeX MHTOHWAHBIX U B Tpex
npo6ax OKBapUOBAHHBIX Tpaccoa ero copepxurcs 1, 5=-2.10=3%. Komumuectso Mo
B GonbmuHCTBE NpPo6 5-8. 105 %, a ero amoMaibHble KOHUEHTPAUHMU YCTaHOBIEHH
B nmuTH npobax Gpexumesuanbix (1,5-2,5:10"4%) u B ueTHpex npoGax OKBapLO-
panunx (2,5 10'4%) Tpaccos. B GonpumHcTBe npo6 Cr NpUCYTCTBYET B-KOMMYe-
cTBe 2-6° 10“4% HO B TpexX JWTOWIAHBIX PASHOBUAHOCTHAX ycraxomieno (1,5; 2,6;
3):10-3%, B HecaTH GpekumepumHpX - 1=-4:10-3% B oxnapuoaannux Tpaccax,
aHOMABbHOE cogepxanre Cr OTMeHeHO ANA WeCTH npo6 = 1-5:107 3%. Konnexrpa—~
nus V B GoapwuHCTBe Npo6 BCEX pa3HOBUAHOCTEN TPaAcCoB CocTapifeT 3-8- lO“4 %,
HO B ABYX :m'ronnnbxx oHa papHa 1,2-3,2- :10"3%, a B 14 GpexuMeBUAHBIX npo-
6ax - 1,5-7.10"3%, [lna OKBApUOBAHHEIX TPACCOB OTMeueHa TOJILKO OfHa npoba
C aHoManbHBIM copgepxanueM V = 1,2.107%%.

Kak cnenyeT U3 npuBeAeHHBIX NAHHBEIX, GONBLIIMHCTBO MHKpPO3IIEMEHTOB, yCTa-
HOBJIGHHBIX B TpACCaxX, WMEWT KiapKoBble comepanus [Bunorpamoe, 1962] u mo
3HaYeHHAM abCOMIOTHON Be/HMYHHBI AHOMAaIbHBIX comepxanuir Pb, Ni, Mo, Cr u V
(menbme 0,05%) MOXHO yTBepXaaTb, YTO STH 3JIEMEHTHl He O6pasyieT CoBCTBEH—
HO MHHepalbHBIX OpPM, & paccesiHsl B TOPOAE. : ;

[lpoBenenHoe uayuyehue Tpaccop CpaTO# ropbl MO3BOJNSET CAENATH ClEAyloue
BBIBOMEI.,

1. Tpacchl B LeNOM XapakTepH3YIOTCHd HEPABHOMEPHBIM COAEepPXAaHWEM B HHUX

MOpAEHHTa, 4YTO OGYCIOBIEHO M3MEHYHBOCTHIO COCTaBa OGIOMOYHOIO Marepuana,
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cllaramero 9TH NOpoAbl, ¥ HHTEHCHBHOCTBIO NpOsSB/eHHs Gollee NO3MOHHMX, YeM
LEONUTH3 ALK, MPOLUECCOB — MOHTMOPH/TIOHHTH3&LHH M OKBADLUEBAHHS. ITO 06CTO-
ATeNbCTEO, & TakXe MecToHaxoxnenwe CBSTOH TOPH HA TEPPUTODHH 3aMOBEOHHKA
He IO3BONAIT pacCMaTpHBATHL TPacChHl B KAYeCTBE BO3MOXHOIO oGbekTa paspa-—
6oTKH.

2. AHoManbHble COD.GP)K&HHH Pb, Ni, Mo, Cr u V, npuypoyeHdble B OCHOBHOM
K OpeKuHMeBMOHBIM H HHTEHCHBHO OKBAPIOBAHHEIM TpaccaM, NO3BOJAIT pacCMaTpH-
BaTbL B KAUeCTBE O[HOTO M3 BOSMOXHBEIX YCHOBUH 06pasoBanus MOPOEHHTOBON MH-—
Hepallu3alluy BIUSHME MOCTMAIMATHYECKUX pPACTBOPOB HA BYIKAHHYECKOE CTEKO.
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P.M. IOPKOBA, b.1. BOPOHUH

IHEOQJUTBI B KOHTAKTOBO-PEAKITHOHHBIX
OBPA3OBAHHSX, CBA3AHHBIX C T'MIIEPBAZUTAMH
(CEBEPHBINM CAXAJIMH)

Onucanns NpOSIBNEHUHl LeONMHTOR, CRA3AHHBIX C I'UNepBasuTaMy OPHOIHTOBBIX
KOMIIZIEKCOB, B I'EONOTHYeCKol /MTepaType BCTpeHawTcs pelko, OOHAKO WayueHHe
B STOM CllyYae COCTABA M MHHEDA/LHBIX ACCOUHALHMi NeOIHTCOAepHAaluluX Opom
NMo3BOASET MONYYHTHL RAHHBIE AJA CYMAeHHR O NO3AHHX 3Ta&nax npeobpasobanus
OKeaHHYeCKol KOpHI.

B crarhbe paccMaTpHBAIOTCHA NpOSBIeHHS UEONUTOR, CBS3AHHBIE .C POAHHT'HTAMH
Me3030UCKOT0 OQHONMHTOBOIO KoMINleKkca m-opa llMmuara Ha CepephoM Caxamise,
PoaouHruTel chopMHpOBaHEl B pea3yibTaTe MeTacCOMATHYEeCKOTO 3aMelleHUd NopoAd
OCHOBHOT'O M Y/BTPaOCHOBHOTO cocTara (raSfpe, nuabasel, NUPOKCEHUTHI, aMIPO=
bupel THNA cneccapTHTa-OAWHATa ¥ Op.), KOTOpble 3ajleraioT B BuAe NaeK, MACCH-
BOB H TEeKTOHHYECKHX O/IOKOB HA& KOHTaKTe C pacCllaHIOBAHHLIMH H MHJIOHHTH3UPO-—
BAHHBIMH CEpNEeHTHHUTaMH, Npouedll UMM ABYXCTanuiHYI0 CepleHTHHH3AaUHI: CTaTH-
yeckylo M auHamuueckywo [IlOpkoma, 1977].

I[eonMHTEl CNaraloT BHEWIHHE ClIOM 30HAILHO NMOCTPOEHHBIX POAMHTHTOBLIX Tell W
NMPOXUIKH, NepeceKalollie 3TH Tella; OHU NpefcTapleHbl aHaNbUHMBM H HATROIHTOM
(puc. 1). MaBecTHrl TakXe coyeTaHuWs HATPO/UMTA C NeKToluTOM. Haubonee Mou-
Hble CIIOM H XKHIILI LeOJIUTOB HabllofalnChb B 30He KOHTAKTa CepNeHTHHHTOB C 6io-
KoM ra66pounos (ra6bpo u raﬁ6po—1m36&3m) PaCIO/IOMEeHHOM B LeHTpalbHO# 4Ha—
ctu xpyneoro (mmomans 42 km ) [0 HO=1IMHATOBCKOTO gMaCCHBA AJIBIHHOTHIIHBIX
runepbaauroe (puc. 2). N'a66pouns! KOHTAKTHPYIOT C CepHEeHTHHHTAMH IO TEKTOHW-
LeCKUM HApYWeHHSM. B NPHKOHTAKTHOH 30HE CeplNeHTUHUTEl pacCllaHlOBaHbl, MHI0-
HUTH3HPOBAHEI, a rab6poMasl WMeT [THH30BHAHO-IIOJOCYATOE CTPOEeHHe, MeTacoMa—
TUYECKH H3MeHeHBl ¥ B pasHoii Mepe paanpobnenel. MOIIHOCTE KOHTAKTOBO—peakK=—
LHOHHBIX ClIoeB HaMeHfercd or. 3-5 mo 20-30 M, Bo3pacras B Cliyuae nepece-
YeHHS B30HBI KOHTAKTA IONEpevHbIMH pasiioMamu. [leppHuHble MeTacoMaTHYeCKHe
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Puc. 1. udpaxrorpamme asamsuuma (@ ) u marpomura (6 ). 3apucoska mecta
orGopa ofpasnos cm. Ha puc. 2, I, cmow 3 u 4

KOHTaKThl YACTO OKA3LIBAKTCH COPBAHHBIMH H HAPYUIEHHBIMH MO3OHUMH TeKTOHH—
YeCKUMH [OBIXKEHUSIMH, 30HA NPHKOHTAKTHOI'O H3MeHEeHMS! IpocliexeHa CKBaXXHHAMH
po rny6uasl 50-70 M. '

B uenrtpanwHo#t uwacTtu 6/i0ka Ha ra6bpoupmax saneraeT Hebojbuiag ‘TIaCTHHA -
"Hawmnenka” nenarndeckux TyGoaleBpHTOB, KOTOphIe Ha KOHTakKTe C radbpo npep-
pamersl B anbOUT=-aKTHHONMHMTOBbIE CIAHLBEI MHKpOrpaHOpHOpoGiIacTOBOl CTPYKTYPHL
CrabunbHas ofpaTHas HAMATHUYEHHOCThL ra66pouaos MOXeT YKa3biBaTh HA H3Me—
HEeHHe X MepBOHAYANLHOT'O 3aleraHHd.

30HANBLHOS CTPOSHWE NPHKOHTAKTHHIX CMAOSR CXeMaTHYHO TOKAa3aHo Ha puc. 2.
[annble o neTporpadpuueckoM M XMMHYECKOM COCTapax npueenenel B Tabn. 1.Cnowm,
HETOCPeACTBEHHO COMPHKACAIOIHECH C CEpNEeHTHHUTOM, CIOXEHB AHAIBIHMOM C
N= 1,486, AHH3OTpPONHBIE, TOHKOCABONHMKOBAHHLIE 3epHA 0OpasyloT arperarthbl
pasnuyHOM 3epHUCTOCTH. OTHOWeHHE MOel Si02/A1203 =-4, ¥YTO B COBOKYIHO=-
CTH C aHH3OTpONHell yKashiBaeT HA CTPYKTYDHYIO YIOPSNOYEHHOCTbL MHHepala H
BO3MOMHLIE OTHOCHTENLHO BBICOKI:@ TemileparTyphl ero ofpasopanus [CeHgepos,
Xurapoe, 1970].
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Puc. 2, 3apucoeku ycnopu#l 3aneraHusd Leo/NiuTOB Ha KOHTaKTe Gnoka ra66poudon
u ceprnentunnToB (l0xuo-llIMHATOBCKMI MACCHB runep6asuToB, paioH ropu Jle—
BeHmwTepHAa) :

1 - TekTOHHYeCKHE HapyueHus; 2 — rab6pouasl; 3 — CEepneHTHHHTH; 4 -
TyboaneBpONUTE; 5 — POAMHTHTH; 6 — HATDONUT; / - aHANbUAM; & — TpaHULE]
cioeB; 9 - MUJIOHMTH3HPOBAHHEIE CEPHeHTHHHTH; ~ 10 — guoncuantw; 11 - ydac-
TOK OCHIH; I2 - TPOXHIKKM UeosuToB; I3 — 30HE Opobnenus; /4 — HOmepa clo-
@B, YKa3aHHbIE B TEKCTe ‘ :

I - mecTomonoxenne ofvekTa ucciemopanua (m-op llvuara); neranusauus
ycnosuit 3aneranus nopoa: I — B Touke A, Il - B Touke B

[Io OaHHLIM pEHTIeHOCHEKTpalbHOI'O HSY4YeHHd Ha MEKpoaHanuaatope MS-46,
HCCTleAyeMElll aHAMBUVM (BISeTCH YUCTO HATPHEBHIM LeO/HTOM 6e3d 3aMelleHHd
Na karnonamu K, Ca, Mg, Ag, Cs, Li, Ba. lpucyrcreue okucnoe K, Ca, Mg, Fe
B BalIOBLIX XHMHYECKHX aHaIU3axX CBA3AHO C MHKPOBK/IOYEHHAMH CAMOCTOATE/Ib=—
HBIX MUHEpa/bHBIX COEeOWHEHHH, KaK COXPAHHBLWHXCH OT 34MelleHHs DPOMUMHIHTOB
(Kemeao-kanbluepble I'PAHATHI), TAK ¥ HOBOOGpASOBAHHBIX (MYCKOBUT ¥ KallMeBbIR
amoMOCH/IMKATHEIE MHHepan ¢ Mg = 1,4 85, Tpeanonoxurensuo meomut ). [IpucyT-
creie Myckoputa (Nm = 1,583, Np = 1,552) NOATBEDKOEHO NAHHBEIMH PEHTT'EHO—
CTpyKTypHOTO aHanuza (tabn, 2), )

OBnuk BKMOYeHull Mpeano/jiaraeMoro UeojHTa B aHalbLUHMe XOpOLO pasiMyumM
Ha CHUMKAX B OTpAXeHHEIX anexTpoHax (puc, 3)., KpHBEIe 3amMHCH DEHTTEHOBCKOIO
XapaKTepPHCTHYECKOTO. H3JTyYeHHd IO npotuiTio MHKPO3OHAHPOBAHHUS MO3BOJIAIOT Olle—
HHTbL €ro COCTAaB C TOYHOCTBLIO A0 +3% (puc. 4). 3To BBICOKOKpPEMHe3eMHCTHI}!
IeOMHT, B KOTOPOM oTHOWeHHe mome#t SiUg/AlgOg = 5,5; K9O/AlgO3=~1. Ha omu=
CAHHBIX B JIMTEepaType LEO/HTOB BHIGBIEHHBIH LeOoNHT GMuXe BCEro IO COCTaBY K

" KalMeBOMY AaHAJBLINMY, CHHTE3MDOBAHHOMY B y3Ko# 06GnacTu HCXOAHEIX reieft
(8i09/Al9gOgq = 5-6 mpu Temmeparypax 200-450°) [Cenmepos, Xurapos, 1970].

Kpucranmoxumuieckas GopMyna aHalbliMa, pacCYHTaHHAS NOCHe HCKIOYeHHs
BK/IOYEHUH, BBINISAHT CleaylomuM obpasom: Nal,93A12,03 Si3’98014H4,02.

HemocpeacTBeHHO Yy KOHTAKTA C CEPNEeHTHHHTAMH AaHA/IbUHM NPOHU38H TOHKO—
pacrblIeHHBIMH MUKpOBK/IOYeHusiME Marnetuta (puc. 5)-. _

[lo Hampap/ieHHIO K ClIOK POAHMHIHTOR &HalBUHM 3aMellaeT CHOPMHPOBAHHBIRA
panee Harpomut (Ng= 1,489; Np = 1,476)2 (puc. 6). B crioe HATponuTa Kpyn-
Hble OpHeHTHPOBAHHBIE KPHCTALI COYeTawTCcd C MelKHMH MO3aWiYHbBIMH arperara-
MH. [To NAHHEIM MHWKpPO3OHAMpPOBAHHS, B HATPONUTe, KAK ¥ B aHANbUWMe, He HAO—
monaeTrcs saMeinedus Na KaKuMu-THGO OpYyrUMU KaTHoHaMu. [[pHCYTCTBHE OKUCIIOB
Fe, Ca, K, BHIIBAEHHEIX MAKPOXUMHYECKHM ananusoM npd pacieTe KpHUCTAIOXH=
MHYecKofl hOpMy/Bl, OTHOCHIOCH 3a CYeT MHKPOBK/MIOYEHWH MarHerTura, rubuura,
MYCKOBUTA. PaccuuTaHHbii TakuMm 06pa3aoM COCTAB HATPOJIUTA MUMEeT HeaHadu—

1 Puc. 5-8, 11 cM. B KOHIle KHHUIU.
[MokasaTenun NpelloMIeHHd 3[AeChb H Oallee ONpefeldNHCE ¢ TOYHOCTHLI fno +0,002.
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Tabnuma 1

Xumudeckuit cocras (Bec.%) KOHTAKTOBO-pPEAKIHOHHEIX CllOEB

Crou
1 2 3 4 5 6
i Ans6uTH3N-
[ uon= Cepnen~ Ananb- HaTpo=- Popus=- | popaHHOe po-
cHA THHHT UM ur AT ropoo6Man=
KOoBOe ratbpo

Si09 52,88 39,53 53,00 46,83 41,10 B3TT
TiOq 0,19 Her 0,08 0,08 0,13 0,59
AlyOg 1,88 0,99 23,21 26,87 14,66 11,61
FeOy 1,43 2,54 0,81 0,16 0,84 1,34
FeéO 3,14 3,61 0,15 0,14 3,37 5,80
MoO G18 0,06 Her Her 0,10 0,14
Ca0 23,44 3,03 0)22 0,44 14,41 7,63
MgO 16,33 37,41 Her Her 17,35 11,24
NagO 0,54 c,n8 13,50 15,0 0,23 4,93
K90 0,03 0,07 0,15 .12 0,08 0,50
Hy0* 0,09 iggee, 6. BB Eei 0,99
Hy0~ 0,10 1,00 060 0,40 0,90 0,37
COg Her 0,20 0,15 0,30 Her 0,50

G st Het Her Her - Het
Py0s 0,07 % -, ’ . 0,07
Cymma 100,25 100,52 99,94 99,04 - 99,98 99,57

[IlppuMeyaHune. XHMHYECKHe AHAJH3LI BBIIOMHEHBH! B XUMHUYeCKOoH nabopaTopuu
I'MHe. Ananutuxkn E.B. UYepkxacora n H.B. lllymuxuna.

Ta6nuuma 2

[laHHBle PEHTTeHOCTPYKTYDHOTO aHAH3a MYCKOBHTA

1 dz/n 7 dz/’n I d2/n
10 9,97 3 2,38 4 1,36
2 5,1 i 227 4 1,29
8 4,48 3 2,12 1 1,24
2 3,87 3 1,99 2 1,22
3 3,34 1 178 1 1,52
2 3,06 6 1,65 1 1,10
2 2. 8% 5 1:51 1 1,01
10 2,56

*NMuuna pasmbita. CheMKa Bellach B Co-K -nanyuenmu, D= 57,3 mm.
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% Puc. 3. Pacrpoprie usaobpakeHusi BKAIOYEHHI NpeAnona—
20 raemoro kamueporo neoanta (Genoe) B amambuume (Tem-

HOe) B OTpaXeHHEIX anekTpoHax. Pactp 200 x 200 MM
K,0
7

7.0
A R

A ;
9[_\"[. J\‘-'I ALl Puc. 4, Kpupag samucu cocTapa BK/IOYeHMS NpeArofiara—

m[ﬂ ﬂ 5i0, eMOr'0o KallHeBOro HeOo/HMTa B aHalbLUMe MO NPOYH/TmO MHK—
L i i PO3OHAMPOBAHMA HA MuKpoaHamusaTope MS-46 mpu Eg =
075 090 mem =15 xB, ¢ = 50 #A

TellbHEIE OTKI/OHEHUS OT HAealbHOIO (Nal 87 A12 03 Sis 02 0121-!3 98).Ha6mouae'rcsl

HeGonbwoh nepunur Na. Monbnoe otnowenue SiOg9/AlgO3 = 3 Momer ykaseiBaThb
Ha YNOpAAOYeHHEe CTPYKTYpEL

HaTponwT, B CBOK OYepens, 3aMellaeT PONMHTUTEHI, COCTOSNHE H3 KAalbIHeBBIX
CWIMKATOR H AajlloMOCH/IHKaToB (QuONCHA, NPEHHT, Xelleao—KallblueBble T'PaHATEI,
X/IOpUT, @KTHHOJIMT, SMHAOT, CheH), KOTOopble, COYETAACHL B PA3/IMYHBIX COOTHOLIEe-
HUAX, oOpasyioT pasHooGpasHbie MOPOObLl — OT NPEHUT= XJAOPUTOBBIX 00 OHONCHI-IDa—
HaAT-IPEeHHT—XJIOPHTOBLIX. POOUHIUTE pacCcekaloTcs NPOXKHUIKAMHU LEOJIHTOB, NpeHMy-—
IeCTBeHHO aHalbluMa, C HCXOAHBIMH IIOPOAAMH OHH CBH3AHBI NOCTENEeHHBIMH Nepe—
Xomamu., g

Hcxonnele mopoabp! MOXHO Ha3BaTh albOMTH3UPOBAHHBIM pPOrOBOOGMAHKOBBIM
ra66po (cm. Tabn. 1). OHH COCTOAT M3 OOLIKHOBEHHOII DPOTOBOR OOMAHKH (Ng =
= 1,656, Nm= 1,645; Np = 1,635; Ng-Np = 0,021) n ambura asyx reme-
paunit (Ng = 1,535; Np = 1,526) (puc. 7). Panenii als6uT CepHUATH3IHPOBAH-
HBlif, [TO3AHURA = cBeXero obnuka. [lea Tuna ansGMTOB XOpPOIIO pA3JIMYHMEI HA CHHUM=—
Kax, CHATLIX B PEHTIeHOBCKOM ualyuenuu (puc. 8). [IpoXuiku M pasinu4HOTO poaa
MONOCTH B OpPeKYHPOBAHHBIX 30HAX HCXOMHBIX NMOPOM BBIIOJHEHB! &/IbGHTOM CBEXero
obnuka.

3epHa oObikHOBEHHO# poroeolt oOMaHkuM B KpaeBbIX HacTdX paspyuwaioTcd. [Ipu
orom peinocarca Na, Al, Ti,Mg u ofpasyerca uronpuareiii axTumomut (Ng =
= 1,645; Nm = 1,629; Np = 1,622), 4TO WUIOCTPHPYETCS KPUBEIMH H3MeHe=—
HHMSL cocTapa Io npodulo MHKposoHauposanus (puc, 9),

Jlnsl CeprneHTHHHTOB NPHKOHTAKTHBIX 30H XapakTepHO NoaaHee H30HpaTenbHOe
pasBUTHE IO CEPNCHTHHY GecupeTHoro marseauansHoro (=25% MgO) xmopura
(Nm = 1,569). B HuX BbISIBIEHbl HENPABUILHON GOPMBI H NMHH3OBHAHLIE TENa, CO-
CTOSIIMEe M3 MAMONCHAA, KOTOpPEIH Takke saMelnaerTcd GecupeTHEIM xopuroM., Cep-
TMEHTHHUTH ¥ AHONCHAUTHl PACCEKAKIOTCSH TOHKWMM NPOXHUIKAMH aHAalsLuuMa.

PaccmoTpenne reonorudeckoil o6CTAHOBKYM NpOSIB/IEHUS ‘LEOIUTOB B COYETaHWM
C [J8HHBIMH O COCTABE M CTPOEHHH KOHTAKTOBO-PEaKUHOHHLIX ClIOeB NPUBOAWT K
BEIBOAY O TOM, 4TO 0oOpasopaHue LEONUTOB NPOMCXOAWIO B 3aBeplialolyild CTaguio
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GopMHpOBAHUA POOUHTHTOB H OBIIO CBAB3AHO C INpPOSBIGHHEM KOHTAKTOBO—HHPHILTpa—
HHOHHOT'O MeTacoMaTo3a B TeKTOHWYeCKH OcNablleHHO# TpellMHOBATOH 30He, rae
oferyanock OBWXEHHEe MHHepaloo6GpasyIolluX pacTBOpOB M I'ae 6blfla BO3MOXKHA
KpafiHaa CTelneHL 3aMelleHHd HCXOQHBIX Nopoa ¢ ofpasopaHMeM MOHOMUHepAalbHbIX
punop [ Kopxunckuit, 1955].

. McTouHMKaMH KOMIOHEHTOB, Heo6XOAUMBIX A8 GOPMHPOBAHHUS LEOIHTOB, CIyXKH—
M MCXOAHBIE O/ MeTacOMAaTHYEeCKHX 3aMelleHHii poroeoobMaHkomble rabbpo. 2T
NOPOALI OO POOWHTHTHU3ANHH W, NIO=BUAHMOMY, [0 H3MEHeHHS HX [1€pPROHAYANBLHOTO
CTPYKTYPHOI'O MOJOXeHUs NOABEpPraliuch BO3AEHCTBHIO IIENMOYHBIX THAPOTepMAlIbHBIX
PACTBOPOR, CBA3AHHEIX CO "CIUNHTOBBIM” METAMOPGUAMOM MOpPOA OGHOIUTOBOIO
KOMIIJIeKCa IColeinan, 1977]. C sTtuM poanelicTeHeM, NOMHMO aMbpuboNusauHH |
ansbuTH3anHd rabbpoHaoB, cBA3aHo oOpasorpaHUe alLOHTHTOB CO IUEOYHBIMH am=
¢uBonamu Ha rpynnsl KpOCCHT—-POOYCHT B Haubollee NPOHULAEMBIX YYACTKAX HA Ipa-—
HUllE pasHOpPONHEIX THHOB mopon [Jlecnos u Op.,, 1976].B menee mnporunae—
MBIX ClOfIX albOHT—AKTHHOMWTOBLIX [IOPON, MepeKphIBAOUMX rab6pounbl, BCTpe—
yalorcs rolybble menowHele amQuGONEl MO HepHQEPHE HIOILYATOTO AKTHHO—
nura,

Panee P.M.IOpkosoit [1977] 6euio nmokasaHo, YTO POOMHTHUTHI n-opa llIMuara
$OpMHPYIOTCA B YCIOBHAX TEKTOHHUECKOrO CHATHA NMpH HAMEHEHWH TeMIepaTyphl
MHHepafnoobpaayomux pacTeopok ot 700-580 go 350-150°C. Ilpu stoMm B
NMOBAHION CTAAMI0 C NMOHWXKEHWeM TeMIepaTyphl oBpasyiorcs accounaunwu, Golee Go-
ratrele poAoH, B TOM 4HCle HLeoNuThl, [Ipouecc popMHpOBaAHHS LEOJUTOBLIX CllIOEB
npeacTapideTcs B clleayrolleM Buae. Boszuxamline HpH DPOOHHTHTH3ALHH MHHEpa=—
JBl C BLICOKHM XHMMHYeCKHM noTeHnualoM Ca o6GyClOBUMH MOBBLILIEHWE MEIOYHOCTH
MeTaMopH3YIOUIMX PACTBOPOB. Y KOHTAKTa C CepleHTHHHTamu, GoraTsiMu MgO u
GennbivMu  AlgOg M cltyxuBIIMME CBOEro poda sKpaHoM (IOKpPEILKOH ), MPOHCXOAUTIO
yBE/MYEeHUe KOHUEHTpalu¥ ¥ XUMHUYeCKoro moTeHuuana Si0p, HapnekaeMoro B mpo-
lecce MeTacoMaTHYEeCKOH NeCH/IHKAUHH HCXOOHBIX MOPOd, H OAHOBPEMEHHO, Kak
y%e 0TMeuasoCh, NOBbIWANCA KO3h¢uuueHT akTupHOCTH NasO. B aTom cnyuae coa-
faBanuChb YCJOBHH, GlaronpuaTHble A8 00pa3oBaHis BLICOKOKpPEMHEGeMHCTOr0
YUCTO HATPHEBOro leojuTa, [IpeanodTuTenbHOe (OPMUpPOBAHHME aHaILUUMAa = MHHEe=—
pana ¢ Gonwuwoll mioTHOCTLI kKapkaca (1,85) — Obi10, OUeBHAHO, CBA3AHO H C
TNOBBIIEHHBIM [aBIeHHEM, KOTOpOe MOXHO NMpeanofiaraTh B YCIOBHAX TEeKTOHWYe-
CKOI'o BBIBOAA ODHONHTOB B SBrEOCHHKIHHAMBHYIO 06nacTb. OQHOBPEMEHHO C aHallb—
IMMOM LJIO OCaXAeHWe MAarHeTHTa, DTO Takke IO3AHHA H HW3KOTEeMIepaTypHbIHA
npouecc, NpoTeKalUHi NpH oca)aamlieM BO3AeHCTBHH BHICOKOMATIHe3HA/lbHBEIX KOH—-
TAKTHPYIOUNX NOpof (CepneHTHHUTOB ),

Bo BHYTpeHHHX 30HAX KOHTAKTHBIX CJIOEB B CBA3H C OTCTABAHHEM BHIHOCA
AlyOg oThoCHTENBHO Si09, 4¥TO .xapakTepHO AN METACOMATHYECKOH NeCHNHKAIHH,
oTHowexrue Momnelt Al/Si 6buio 6ollee BLICOKUM. DTO OOYCIOBHIO NpPeANOYTHTENL—
Hoe popMupOBaHHe HATpOMHTA. B OanbHelilleM NpH HapacTaHUH C TEeYeHHEM Bpe-
MeHH xumuYeckoro noTenuuana Si09 B pacTeopax NpPOUCXOOH/IO PaACTBOPEHHE pa—
Hee CHOPMHpPOBAHHOTO HATPO/IHTA M 3aMelleHHe ero Xopouwo o6pasoBaHHBIMH KpHC—
TalnamMH aHanbluMa, ANNS KOTOPOro XapakTepHo 6Gojlee BEICOKOE OTHOLIEHHEe Si02/
/Alzﬂ (=5), yuem B cloe HenoCpeACTBEHHO HA KOHTAKTe ¢ CepleHTHHUTaMH
(puc. 10). Mo pauubim 3.3, Cenpeposa u H.M. Xuraposa [1970], Tako#t anans=-
LI¥M MOXeT KpPHCTalH30BaTbCH B I'HAPOTEepMAallbHBIX YCIOBHSX IpH TeMlepaTypax
BuioTh g0 300-400°C.

TpeliuHEl ¥ OpeKYMpOBAHHBIE BOHBI MAajlOM3MEHEHHBIX HCXOAHBIX nopoa (u3 xo=-
TOpBIX TIPH PACTBOPEHHHM poroBo#l o6MaHku W "cTaporo” ankbuTa — nepepas eHe=—
paiusi, BO3MCXHO, GbIIO AomoNHUTeNbHOe nocTynienne SiO9 u AloOz H BChAencT-
BHE STOTO JIOKAIbHOE MOBBILEHHEe KOHUEHTpaLHH 3THX KOMIOHEHTOB B UUPKYIHpYO—
IMX PACTBOpPAX) BHIIOJHANHCH ANLOHTOM, B TO BpeMs Kak' B [eCHIHIUPOBAHHLIX
POOMHTHTAX — aHalbIHMOM,

K50, uspliekaeMbifi W3 CEpPULHTH3HPOBAHHBIX ans0HTOB HCXOOHBIX IOPOMA, CBA3LI-
BaNcd B LEONUTOBBIX CMOAX B MHHepalbHle coemunenus ¢ AloOg m Si0q (mycko-
BUT 4 [peqnojiaraemslii Kamuepblii MeonuT ). [118 MUKPOBK/IIOYEHHH IpaHaATOR, 3aXBa-—
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Puc., 10. Kpubble H3MEHEHHSI COCTABA UEO/IHTOB IO NpOodH/II0 MHKPO30OH-
AMpOBaHKA
O6nacthk nepeceueHus npoguiem: ! —aHanbuMMa, 2 - HaTpPOMHTAa

YeHHBIX LeONUTo06pasywlliMH pacTBopaMH, HabmonaeTcs OQHOBpeMeHHOe C obpa=
30BaHMEM AaHalbIMMa HapauMBaHHE HAPYXKHOI'O CJ/IOS  Kejle30—-MAarHUeBhIX rpa-—
wato (puc. 11). O6pasoBaHMe TpaHATOB NHPAILCIMTOBOID THIA MOXET

. YKa3blBaTk Ha CYyWeCTBOBAHME PBHICOKMX NAapBleHME TIPH XPHUTAIN3alUMM  &aHalb-
npMa. ‘ :

Temmneparypa GOpMHPOBAHUSI LEONHTOB OLEHUBAETCH HIKHHM HHTepBayioM ofpa-
sopanug poauHruToB B 350-150°C, uTo coriacyeTcs ¢ NAHHBLIME O BEICOKOTEM=—
nepaTypHoM T'eHe3Huce aHalbUMMa MHCXOoAd M3 €ero CTpPYKTYPHO# YyHopsioDYyeH—
HOCTH,

Hano rnonarare, YTe TpH BhIBOAE TEKTOHWYECKON NNACTUHLI OPHOMHTOB B SBIrEO—
CHHKIIHHA/IBHYIO 06/lacTs 30HBI KOHTAKTA O/IOKOB PA3HOPOAHBIX MOpoA Gbinu Haubo-
llee HApPYWEHHBIMH H, ClIeOBATEJILHO, NPOHUUAEMBIMH OIS BOCXOOSALIHX NPOrpeThIX
poar Cynd 1o codepXaHHI0 HOHOB. XI/Opa, ONpenelseMoro ¢ MNOMOUIBLI MHKpOaHaln-—
3aTopa B HOBOOGpPasOBaHHBIX AKTHHONMTOBBIX POTOBBIX OOGMAHKAX, IepBOHAYANBHO
aTO MOrfM OGBITE ArpecCHBHBIE XJIOpPHEIE BOOBI.

Hauboislee axTupRHOe BO3OelCTBHE UHPKYMMpYIOMHe BOAbLlI OKA3BIBAIH Ha NOpOAbI,
aanerampiuie B 30He KOHTAKTA C CepHeHTHHHTAMH, CAYXHBLIHMHU CBOEro poda 9K=—
pawom nns katmoHoe K, Na, Si, Al, Fe xak B ¢usuueckom (mokpoiluka), TaKk H B
XMMHZecKoM (KOHTpacTHbIl COCTap ¥ KaTaluTHueCKoe BoaneHcTBHe) cMbicie. [Ipe—
ofpazoBaHUd NoABepraluck raGpouns!, paHee METACOMATUYECKYW H3MeHEHHbIe B
Goslee riayGOKUX TOpPH3OHTAX 3eMHOR kKophl (ampubonnaupoBaHHBIE H ANBOHTHBHPO-
BaHHble rab6po, poaMHIHTHI).

B KOHTAKTHOH 30He NPOUCXOOMIM AalbHelliHe NMpeeMCTBEHHBIE MeTaCOMATHYe—
CKWe H3MeHeHHUs rabGpoHAOB M CEepHeHTHHUTOB B YCIOBHAX MOHHXalouedcs TeMie-—
paTypsl ¥ BO3AeHCTBUS NPOTpeTHIX BOA, NpHBedlide K o6pa3oBaHHUIO Nocleaoea-
TellbHO S0HAMBHBIX (B 3ABHCUMOCTH OT CMeHBl $U3HKO-XMMUYeCKHX YC/IOBMH) KOH-
TaKoBD-peaKUMOHHbIX cioes, Temneparypa ompenensercd B 150-350°C,
Bxmioyenusi eneso-MATrHMEBHIX HOBOOGpA3OBAHHBEIX TI'paHATOB B  aHalbLUMe
NO3BOMAIT I[peanojlaraTh CymecTBOBAHME B STOT [epHoa BEICOKHX AaBile-
HUH. ;
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YOK 549.674.3:553.22.065(574.21)

AJ1. KOPOBOB, B.H. KPACHOBA

IEOJIUTBI

13 T'/IPOTEPMAJIBHO-METACOMATUYECKHAX IMOPO/I
YBATAHCKOM CTPYKTYPHO-®OPMAIIMOHHOM 30HBI
(KYCTAHAVICKAS OBJIACTD)

Y6aranckaa CTPYKTYpHO—$OpMAIIHOHHAA 30HA pACHOJ/IOXEeHa B Ipefenax Ypano—
Cubupckoll anurepuUHHCKOl niaaThopMbl B 30HEe COYICHEHHS PASHOBO3PACTHBIX CKJal-
qaTeiXx cHcTeM llenTpanbHoro Kasaxcrana u IOXHoro ¥pana. 3neck paspHTH NOK=
poeel 6a3anbTOB H MPOOYKTHI KHCIIOIO BY/IKAHH3MA NPEANOJIOKHTE/IBHO [1epPMO=TpH—
acoporo BoapacTa. KuCible BynkanuThl (Typel, UrHAMGDUTEHI, MEpIHTEl, HIAPUTEL)
claraiT BY/IKaHHYECKHe NOCTPOHKH HEHTpalbHOrO THNA, TArOTEUlHe K 30He Iiy-—
fHHHOTO CYOMepHAHOHATIBHOT'O pAa3iloMA M ONEepSIoNHM 'ero TeKTOHHYECKHM Tpelld—
HaM. B aTolt 30He MMeeTcd pAA MeCTOpDOXOEHH# H NPOABI€HWH GEHTOHHTOBBIX
riue - Bepxopoe, IOxHoe, 3anaamo-Kymmypyuckoe, lOmbeBckoe u ap. DTH MecTo-
POXOEHHH pACCMATPHBAJIMCE KAK NPOAYKTH IIOBEPXHOCTHONO BhIBeTpHBaHHSA [ 3aro-
ponueix, Haymop, 1970; Bawmnes, [lenunop, 1972; diipum u agp., 1973; u ap.].
B npouecce paseenkH NOABHICSH HOBBI' pakTHUeCKH#t MaTepHall, MO3BONAIOLMEA no-—
HHOMY paccMaTpHBaThL IeHeaHc aTHX Genronuros [ Kopobos, 1978].

MecTOpOXaeHHS NTOKA/TUBOBARE! B KUCHLIX BY/IKAHHTaX pOMIH3H TIyOHHHOIO pas—
noMa. BofbliHe NONS HTHAMGDHTOR H WIHPOKOE DA3BHTHE NEPIHTOB CBHAETENLCT-
BYIOT 0 ONM3NOBEPXHOCTHOM HNIM HA3EMHOM XapakTepe KHC/IOrO ByJ/kanusma. Kuc-
Jible BYZIKAHWUTEI B PasHOff Mepe M3MeHEHH 110A BO3AeRCTBHEM TruApPOTepM C obpa—
3oBaHHeM onpefelieHHolt 3oHanbHoCcTH. OcobeHHO MHTeHCHBHasS npopaboTka oTMe- -
YaeTCH B 30HAX MOBEILUEHHON NPOHHUAEMOCTH = TPEIMHOBATBEIX U OGMOMOHUHBIX MO=-
ponax. B6nusu riyGHHHOrO pasioma, SBIAIOMETroCs NMOABOASNIAM KaHA/IOM U 30HOR
pPasrpy3KH THAPOTEPM, HA& MECTOpPOXAEeHHH IOXKHOe CKBaXHHEI BCKPBUIH cnenylomnn
paspea (puc. 1).

1. Ha ray6use 74,2 M (ckp., 245) BCKpBITH DPONHIHTH3HPOBAHHEIE Spyan-—
BB, I'le BTOPHYHBIE H3MEHEHHH NpPHBE/H K WHPOKOMY 3aMeIIeHHIO NEepPBHYHBIX MH—
Hepanop anbGHTOM, KBADLEM, XJIOPHTOM, aKTHHONMTOM (peke asmuAOTOM).

2, B unteppane 128,2-132 M (cke. 414, 377) pasBHTH NHUPOKIACTHl H
NABH NTMIIAPHTOBOIO COCTAaBAa, NpeTepleBllHe KpeyMHUeBO-IIe/IOYHO! MeTacoMaToa.
OnnapiesHble GEHOKPHCTEH! IEPBHYHLIX MHHEpa/loOB — IIONIeBONO wmara H GHOTHTa —
s8MeIAaKTCd MO3aHYHLM KBapueM H agynspoM. Hepenko mabnionaercs moflocua—
TOE YepedOBAHHE arperaroB KCeHOMOP}HOI'O Keapla, KajlHeBOro NOJeBoro lumara
# remardTa, CTeK/lIoBaTas OCHOBHAS Macca NepeKpHCTallNH30BhIBaeTCH c obpaso-
BAHNEM MHKpPONOKKHIO6IaCcTOBON H MHKpPOCHepOTHTOBOK c'rpytc'ryp C ydacTKamu
rpaHo6nacToeoft CTPYKTYPHI.
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Puc. 1. MeracomaTuyeckas 30HAILHOCTE MECTOPOKASHHUSI GEHTOHUTOBBIX IIHH
HOxHoe

I ~ 30HA KpeMHHEBO-UIE/IOYHOIO0 MeTacoMaroda; 2 — 4acTHYHO AaprH/UIHTH3H—
POBaHHEIE (MOHTMOPHHHOHHTHaHPOBBHHme) KUCNEIe BYIKAHWUTH; 7 - 30HA TUAPO-
TepMallbHEIX ApPrHIHTOB (nmpoayxTuBHEH IOPH3OHT GEHTOHHTOBEIX rmun); 4 - so0-
HA HHSKOTEMMIEPATYPHOI'O KMCIIOTHOrO BLILENAYHBAHHS; 5 — MPOIHIHTH3UPOBAHHEIS
6a3aNbTH; 6 — MeN-YeTBePTHUYHLIC PLIXALIe OTMAOXKeHHd; / — CKBAXHHA KONOHKOBO—
ro 6ypenus u ee Homep; § — TeKTOHHYEeCKoe HapylleHHe; KO3(GPHUHEHTH NOABHXKHOC-
TH anemenTos (nmepecuer mo meromy B.M. Muxaiinosa, 1958 r.) - K"l: 9 -
SiOz, 10 ~ Fe203 + FeO, 171 - MO, 12 - A1203, 13 = Ca0, 14 - NaQO, 15 ~K450

B aToif 30He oTMeyaeTcs nosp/leHHe WLeO/HTOB THNa reinangura, Kpucraiel
nocliedHero NpHaMaTHYeCKHe H njacThHYaTele pasmepoMm 0,01-0,1 mMmM, HHOrpa
C NONMUCHHATEeTHYECKUMH ArOWHHKaME Unu cdepoupanbunie (pac. 2)1. leftnanpur
MOATBCPMKAEH PEHTTEHOCTPYKTYPHBIME Hccnemopanusamu (pednekcer ¢ d = 8,84~
8,97; 3,88 Awx gp.; anamurek H.II. Hanneinckas) H H3MepeHHeM INOKasaTesed
npenomitenun (Ng = 1,503; Np= 1,497; Ng—-Np = 0,006). Ha neroroprix yua-
CTKax Nopoobl MSOGHIYIOT MENKUMH CeKYIUUMH ITPOXHIKAMH MOLIHOCTBIO 1-2 MM,
BHIIOJIHEHHBIMM 11€OJUTaMH, KBAPUEM H anynapoM. B umuudpax. yacTo Habmonaercd
obpacraHie (EHOKPHCTOB KBapUa Aarperarom Hosooﬁpasosanﬂor'o KBapua, refinang-
nura ¥ anynspa (puc. 3).

KonnuecTeo meonuroe cocrapisier 5-10% B HH3AX paspesa H NOCTEleHHO YBe—
nuuuBaeTcH B BepxHell 9acTH »Toll 30HH (nmpeanonoXureneHo oo 15-20%), He=
Pe]KO BUAHO, YTO afyldp 3amMellaeTcfl LeONuUTaMU C coXpaHenueM GOpPMsBl NEpROTO.
BeposaTHO, B BepxHe#l 4ACTH pacCMATPHBAeMOM 30HBI COCTAB LEOJIHTOB HECKO/BKO
uno#i. B npenenax arToff 30HH any/isp M HEOJHTHl YACTO MYTHBIE OT NpPOUECCOB
NeuTH3anu,

3. I'uncoMerpHyeCKkH BhIllEé B METACOMATHTAX HAYHMHAET MNOABIATBCH MOHTMO=
PH/JIOHAT, POJb KOTOPOT'O PE3KO BO3[ACTAET BBEPX 110 paapeay (MHTEepBan riay6GHH
91,2-128,2 M). B HmWKHell 4ACTH paspesa BMeCTe C MOHTMOPH/VIOHHTOM COOep=—
KaTcH KBapl, any/iap M LeOolHThl, KOTOphle 3aTeM NOMHOCTBIO HCyeaakT. [MHEHBI
Genble, CBET/O- H 3e/IeHOBATO~Cepble, CBEeTIO-pO30RLIe, BHLIHEBEIE U NATHUCTDIE
[OpOAE!; YACTO BOCKOBHIHEIE, XHDHBIE HA OWYyNb, BO BA&XHOM COCTOSAHHU OHH
niacTudHbBIE H BA3KUE, [PH BLICHIXAHHU JleCKO paccpmawTtcd. HacTo B HUX MOMHO
BHAETH Pe/IHKTOBYIO CTPYKTYPY H TEKCTYPY HCXOAHBIX NOpPOQ.

1 Puc. 2-5 cM. B KOHLUe KHHILH.
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MOHTMODU/IIOHUT HAXOOAWTCS B TECHOH mapareHeTHYeCKOH CBA3HM C HHU3KOTeMIie-
paTYPHEIM KDHCTOBGAHTOM H NpHMecbi KaoimuuuTa. Cocrap GEHTOHHTOBBIX TIJIHH
(8 %): mouTMopmamonaT 60-70, kpucrobanur 17-30 u neomurs 5-10.

Heonurer aTo# 30HB! NpeatTaBleHbl KIHHONTHIOAHTOM, KOTOpBI YCTAHABIHB&—
eTcd Mo HalW4YHIO pedlekcoe ¢ d = 8,84-8,97; 3,88 Ru Aap., MO 3HAOTEpMHYe~
CKEM OCTaHoBKaM B MHTepeanax 150 u 255°C u mo ontnyeckum nammmmm (Ng =

= 1,504; Nm = 1,501; Ng—Nm= 0,003). Kpucrannsl o4ekb MellkHe, CO Clla-
6eiM ABYNpenoMiieHMeM, oGpaayioT NJIACTMHYATHIE MW 3epHMCTLIe arperaThl gpuc. 4 ).
B wanpax yacTo MOXKHO HabGmonaTh KalMy MHKPOKPHCTANIHYECKOTO UEoNHTa B 00—
TOMKAX aprHVIHTH3HPOBAHHON KHCNoff mupoxkiacThku (puc. 5). Mectamm B GeHTo=
HUTOBBIX TJIMHAX BCTPEYaloTCH H30MeTpHYHEe mec'rkr-paﬂﬂue KpHCTane!l wabasura
(Ng= 1,490; Nm = 1,478; Ng—Nm = 0,012).

PaseuTne uHeonuToB B 3TOH 30He (QHKCHPYETES B MHTEPCTHUHMAX MOHTMOPHIIIO—
HHT@ WM 110 KOHTPAKUHOHHBLIM -TPEeMHMHAM, YTO XOpOWO BHAHO B CKPElIEHHBIX HH-
KOZISX.

4, TuncoMerpudeckH ppie (¢ raybunet 101,3 M) MOHTMOpHIUIOHHTOBbLIE I'IH—
Hbl MepeXoOsT B NOpPOAbl, COCTOfLMe M3 /AarM4aToro H riaobylspHOro Keapla C NpH-
MEChLI0 KAOMMHHTA H THOPOCTIONBl. DTa 30H& PA3BHTA He NMOBCEMECTHO, MHOIAA
OoHA BEmManaerT. ‘

OnucaHHas 30HANBLHOCTL YCTAHOBJIEHA B paspesax MHOIHX CKBaXHH, 30eCh YeT—
KO BLINENSIOTCH 30HBI NPONMIATH3ANNH, KPEeMHHEeBO-lLIellOYHOI'0 MeTacoMaToaa,
aprufiINTH3aIMH K KHCJOTHOIO BHILIe/aYHBAHHA. DBOSHHKHOBEHHe MeTacoMaTHde-—
CKO/l 30HANBLHOCTHM OGYCIOBIEHO BCKHTIAHHEM H Aerasanuell NeperpeThix Boa, oGo-
raieHHBIX HQS u COgq,c opHO# CTOpPOHHI, H KOHOeHcanue#l T'HApOTepMAalbHOTO
napa ¢ NOCNeAyIOUMM OKHCIIeHHeM BTOPHYHBIX PACTEOPOB B IPHIOBEPXHOCTHBIX yC—
JIOBHAX - C ApPYroii.

[na xamao#l 30HBI XapakTepHBl CBOH naparet-]e'mqecxne accouManny snuMarma-
THYeCKHX MMHEepalloB:

30HA NPONHNHTH3ALHE — aﬂbﬁHT+xn0pHT+ (snumoT ) + akTHHOMNT;

30Ha KpeMHHeBO-IIe/IOYHOI'0 MeTacoMaToaa =— KajlueBbl Iollepoil wWmnat (a.uy-
nap) +kpapl +weonut + (rematuT );

30HA APrUWINUTHIALHH = UEOJHT +KAOJIHHHT + MOHTMODPHIVIOHHT + KpHCTOGAIHT;

30HA HHGKOTEeMIIEpATYDHOTO KHCIOTHOIO BhINENAYMpaHHS ~ Kpapl+ (xanmemon )+
+xaonuunT + (rugpocmona), ;

[lonoxeHnue HeOMMTOB B paspeae OOCTATOYHO OlipeaefieHHoe. OHu NoABNSIOTCA
_B 30HE KpEeMHHeBO-LIeNIOYHOO MEeTacoMaTosda, NpHYeM B Haubo/blleM KOo/IMYecTpe
0TMeHalTCs B Bepxax 2Tol 30Hbl, OHH OGHAPYXHBAIOTCH NMOBCEMECTHO H B Npo-
AYKTaX AprH/NIATH3&UHH, 0COBEeHHO B HHMHHX 9HacTAX paspeaa. llpu nepexome Hs
onHOR @OHBI B APYTYI0 OTMeYaeTCd H3MeHeHHe COCTaBa HeoluToB. [lo mpenpapu-
TellbHbBIM [AHHEIM, 8[eCh COAepXAaTCHd redlaHOHT, KIUHONTHIIONUT H mabasur.

[losiBNneHye HEONWTOB B 30HE MOHTMODH/UIOHHTH3AIHE HapAay € OPYrMME Nph—
gHakaMi (CBS8b C KHCIILIMU BYNKAHMYECKHMH MOCTPOAKAMH, IpPHYPOYEHHOCTH K
OllpefeNneHHOMY THITY NUPOK/IACTHKH W NepiuTaM, 6Mu30CTE K ryGHHHOMY paaino-
My M T.0.) elle pas NOATBepXAaeT THAPOTEPMANbLHYIO NMpHpony GeHTOHMTOB, & 3a-
MellleHue LeoMuTOoB KapGoHATAMH MM MOHTMOPHIJIOHHTOM MO38OJAeT BOCCTAHOBUTHL
SBOMIIOUMIO THAPOTEpPMAallLHOTO Ipouecca.

B ra6a. 1 npHBedeHpl XHMHYECKHE AHANM3LI TIODPON H3 PASMHYHBIX 30H H- MX
o6beMHad IJIOTHOCTE. lleTpoxuMudeckue mepecdeTel no Merony B.M.Muxaiinopa
[1958 | oTpaxalor noeegenne Nnoponoobpa3yioliMX S/IeMeHTOB B Mpollecce MeTaco—
MaTH4YeCKHX Npeobpasopanmit (cM, puc. 1). B YaCTHOCTH, N0 CPAB4EHHIO C HCXOA-
HBIMM TOPOAAMH B 30HE KDEeMHHEeBO-IIeJ0YHOIO MEeTACcOMATO3a PeskKO ypellHYHBa=—
‘eTcsi coaepXanue K. 910 obpsicngeTcs owenayusaHKeM DACTBOPOB B 30HE BCKHIa-
HHS, WTO conpoBoxpaercsa noewiwenmem norexunana ¥KoO. B ceow ouepenw, sro
IPHBOAWT K BBIHOCY MHOTHMX NMOpPOAOOGpasyolHX 37IeMEeHTOB NpPH OTHOCHTENBLHO
' crabuneroM nosenennn AloOg m nokanbwoM nepepacnpenefienuu 8i09 (cm. puc.1).

MunepanbHEl ¥ XMMHYECKHH COCTaB NOpOd 30HEI ApPrH/UMTH3ALUMH NMO3BOALET
CYHTATHL, YTO OHH 00pA30Ba/IHCH MoA Bo3gefCTBHEM CaGOKHC/BIX YIIeKHC/IBIX
PACTBOPOB B OKHCIHTeNbHO# o6GCTanHOBKe HeGo/biiMx riybun. ®OpMHpOBaHHE MOHT-
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TaGnuua 1

Xumuueckuit coctae (mec.%) n ob6weMHast MIOTHOCTE (r/em?) nopoa MecTopoXaenus [Oxuoe

Ne n/m Ne oBp. Eﬂgﬁg"M $i0, Al;05 Ti0, Fe50y FeO
1 415=-1 84,0 71,94 15,92 0,30 0,58 . 2,19
2 415-2 95,5 87,02 18,51 0,36 0,56 3,04
3 377-1 87,9 71,08 17,36 0,39 0,69 2,54
4 414=1 80,3 82,18 26,76 0,16 0,13 0,56
5 414-2 89,0 61,62 24,10 0,21 0,60 1,41
6 415=6 98,0 71,30 14,78 0,33 3,53 0,21
7 377-3 29,0 62,88 21,23 0,49 3,78 0,21,
8 377-5 109,1 51,06 29,56 0,62 5,28 0.21
9 377-6 121,83 68,78 18,07 0,33 2,18 0,14

.10 377-7 125,6 66,48 18,36 0,45 2,44 0,21
1.1 377-8 127,2 71,18 14,49 0,33 3,53 0,21
12 414-6 106,8 79,98 9,18 0,13 2,69 0,28
13 414-7 .. 1208 75,58 11,93 0,21 3,37 0,28
14 414=-8 121,0 50,86 31,02 0,62 4,54 0,42
15 - 414-9  121,7 62,30 24,73 0,42 2,20 | . 0,42
16 415~7 110,6 74,64 12,19 0,27 1,54 0,42
17 437-2 1218 65,00 15,66 0,60 3,06 0,70
18 437-3 124,4 66,78 13,89 0,56 3,39 0,86
19 377-9 128,4 70,80 14,63 0,34 1,36 0,28
20 414-10 130,3 72,56 13,38 0,21 1,23 0,85
2% 395-9 146,4 78,04 10,76 0,21 1,62 0,49
] 414-5 100,0 77,82 10,51 0,39 0,37 0,56
23 415-8 118,0 72,98 11,91 0,27 1,08 071
24 437-1 117,8 67,98 14,44 0,62 2,96 0,79
25 234-5 137.7 65,092 14,46 0,59 3,05 0,57

lMpaMeuanne.1-5 —~ npoayKTH KHCIOTHOTO BBIE/a9NBaAHAA; 6=15 - rugpoTepMalbHible ap—
TRLIHTS! ( 6eHTOHATOBE! e NIHHb ) ; 16=18=yacTHYHO APTH/UIMTH3HPOBAHHEIE (Mommpumomuan—

MOPUIUIOHUTOBLIX DIIMH CONPOBOXAANOCL yRelWHeHWeM KOHueHTpauun Mg s 2-3 pa-
3a, a GONLWHHCTEO NOPOACODPA3YIOUIMX 3/IEMEHTOB COXPAHH/IH TEHAEHLUHIO K BbIHO-
cy, uckmouas Fe, ond KOTOpPOro XapakTepeH Nepexod M3 3AKUCHOH GOPMEI B OKHC—
HYI0 C COXDAHEHHEM CYMMApPHOTO KOHNHYeCTBa.

3oHa HU3KOTeMIepaTYPHOIO KHC/IOTHOIO BhILEJAYHBAHMA (GOPMHPYETCH MpH BO3=—
nelticrpur cnabocynbpaTHEIX pacTBOpOB, 0Opa30OBABIIMXCH Ha 3aBeplialIHX 3Tanax
ruapoTepManbHOTO npouecca npy okuciennu HoS. [lna oTolt 30HEI xapakTepHo
yBeNu4eHHe cOoAepKaHud 8102, HeKoTOpoe oboraiiende K M BeIHOC GOMbLIMHCTBA
APYTHX KOMIOHeHTOB. I'paHuibl MeXAY OTAeNbHLIMK 30HAMHK B NPONECCE THAPOTep—
MallbHOT'O TNepepoXAeHHss He OCTABAJHCH IIOCTOSHHEIMH. MOIUHOCTH 30H ABHIMCH
(GyHKUHAMH MHOI'MX I€PEMEHHEIX, B TOM 4YHC/le CTeNeHH HarpeToOCTH M COCTapa
THAPOTEPMANLHEIX PACTEOPOE, NPOHUUAEMOCTH NpopaGaTHIBAEMBIX NOPON, WX XAME-
YeCKOr0 COCTABA, CTPYKTYPHHIX H TeKCTYPHBIX 0COGEHHOCTe#, H3MEHEeHHS YPOBHS
TeMIlepaTypel, OAB/leHWs H MHOTHX OPYTHX [PHYHH,

Bece 31O HAWMO OTpa¥eHHE B HEPABHOMepPHOM pAacClpefdelleHHH OTOe/bHBIX MH=—
HepanoB BHYTpH 80H, HEOAHOPOAHON NpopaboTke MOpPOA, BhINAOSHHH. OTAENLHBIX
YIeHOB MeTacOMATHYeCKOr'O psifa, HePBHIAepKAHHOCTH MOLIHOCTe}l pasiM4ELIX 30H
H T.O,

Ka¥pasg Ha paccMaTpuBaeMbIX 30H XapakTepHayeTcCs onpene.rteHHmM ‘copepxa-
HMeM MuKpoanementos (Taba. 2).

Ha Tabn. 2 BUAHO, YTO KPEeMHHEBO=IIeI0MHONK MeTaCOMaToa CONpPOBOXO8eTCH
nakonnenuem Zn, Cu g Pb, a ruaporepmannnas aprunnpsanus (GeHToHATOBbIE
TIMHBL) MPUBOAMT K POCTY KoHUeHTpauuu Ba u B. [1A8 npoaykTOB CepHOKUCHIOT-
HOT'O BblllelaYHBAHHA XapakTepHbl CaMble HU3KHe COAEDXAHHH 3THX BS/EeMEeHTOB,
kpoMe B, o6napyxusaiomero TeHAeHuHwo. nakannusatbes ¥ taM. Cu, Zn u Pb e
KpeMHHeBO~11e/I0YHbIX Me'racdma'rﬁ*ralx npucyrcTeyioT B ¢opme cynsdumpos. Obora-
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Mn© CaO MgO Naz() KZO i M.m.m. Cymma [MnoTnocTL

0,05 8,27 0,20 0,34 Crenpt 7,89 99,61 1,464
0,19 0,27 0,20 0,34 ’ 8,98 99,47 1,569
0,20 0,14 0,20 0,30 ’ 7,66 100,54 1,489
0,03 0,41 0,48 0,22 - 9,71 100,64 1,467
0,10 0,82 & 0,28 0,24 10,28 99,66 1,282
0,01 0,96 1,68 0,85 0,41 5,32 99,38 1,319
0,03 0,82 1,88 1,09 0,46 7,55 100,42 1,389
0,04 0,55 0,59 0,57 0,36 11,45 100,29 1,255
0,03 0,55 0,99 077 ~ . 1,91 6,41 99,46 1,261
0,10 0,69 1,48 0,86 1,40 5,74 100,21 1,421
0,10 0,69 1:38 1,13 2977 " 4,8 99,44 1,548
Cnensi 0,82 1,18 0,75 0,34 4,18 99,50 t,259
0,06 0,82 1,597 0,67 0,24 4,44 99,57 1,425
0,04 0,55 0,39 0,36 0,24 11,62 100,66 1,352
0,01 0:27 0,79 0,55 0,43 8,34 100,46 1,311
0,05 1,10 0,79 2,18 1,45 5,01 99,64 1,954
0,04 2,58 1,76 2,32 2,60 5,47 99,79 1,845
0,03 2,01 2,27 178 2,05 5,78 99,35 1,816
0,04 0,27 0,20 1,32 8,90 1,63 99,77 1,862
0,05 0,27 0,20 1,35 8,78 0,66 99,54 2171
0,07 0,27 0,10 0,84 6,42 1,22 100,04 2,213
0,04 0,81 = 1,85 7,04 1,19 100,58 2,192
0,09 0,82 0,39 3,24 3,06 4,82 99,34 2,136
0,04 1,72 0,82 3,29 3,23 4,67 100,56 2,094
0,03 2,29 ‘0,62 3,19 3,88 5,62 100,22 , - 2,193

poBaHibie) KHCIbIE BYNKAHHTEHI; 19-2 2 —KpeMHHeBO-INeNoHbIE MeTACOMATHTHI; 23-25 —HeHaMeHeH~
Hble MEepIHThl H KHCNBIR MHPOKNACTHYECKHH MaTepHuan,

meHue 3TO# 30HEI MeTallllaM¥ NPOMCXOAHMT, BHAHMO, B CHIAY HApYUIEHHS paBHOBE—
CHS DYNHBIX KOMIIOHEHTOB C PacCTBOPOM, KOTOpEI pacnafaeTcss 30eCh IPH BCKH—
NaHuK ¥ ferasalHyi Ha MOHOCO/IeBYID H rasosylo cocrapindiomue. Ba ofpasyer co6-
cTBeHHBIA MHHepan - Gapur (Np= 1,637; Nm = 1,640; Ng = 1,649). Tocnen-
HHil BCTpeuaeTcd B GEHTOHMTOBBIX IVIHHAX B BHA€ [POSPAYHBIX WM IENHTH3HPO—
BAHHLIX HENpPABHIILHBIX NPU3MATHYECKHX WM TaGMuTYaTHIX 3epeH. KpoMme Toro, He
HCKMo4YeHo, 4YTo Ba MOXeT BXOOHTH B CTPYKTYpY LEOJHTOB H, TAKHM 06pasoM,
‘TaM HakalnluBaTbCH. ;

[To xapakTepy oNnHCaHHas 30HANBHOCTH MeCTOpPOXIeHHS OeHTOHHTOBBIX I'JIMH
IOkroe m HabmonaeMble TaM MUHEpAlbHbIE MAPATEHE3HCHI, NMeTPOXHMHYIECKHE OCO—
feHHOCTH H IOBefleHUe MUKpPO3/1eMeHTOBR BIO/He CONOCTABHMEI C 30HAMH THOPO-
TepMAanbHOrO M3MeHeHHs mopod B obnacTdx cospeMeHHOTo Bynkanuama [ HaGoxko,
1966; I'naparckux, 1974; Epomes-lllakx, HaGoxo, 1977] u B pafionax c ma-
neoBynkapMieckuM pexumoM [ Bnox, 1959; Makapoe, Cynperues, 1963; Jlopa-
kunanuase, 1965; yrywsumu, 1974; Jlebeaunckuit, Kupuuenko, 1975; Myxuna,
Jllomonocora, 1976; Amakaun, 1977].

HanoxeHHoe NOSBOJSET ClellaTh CleAyIOUHe BhIBOMILL.

1. MecTropoXnenuss GeHTOHHTOBLIX T'IHH YG6araHCKo#l CTpPYKTYpHO=(pOpMauuoHHON
soubl (B ToMm uuciie Bepxopoe u lOXHoe) SBMAIOTCH NPOAYKTAMH THAPOTEpMAINLHOM
[edaTe/IbHOCTH M OTBeYAaloT: .30He ApTrH/lIHTH3AIHH. Yc'ranosnenﬂas afneck MeTacoMa-—
THYECKAs SO0HAILHOCTEL AHAJNOrHYHA TAKOBOH B npyr-ux peruonax (Kamuarka, Kae-
ka3, 3akapnarbe H Ap.).

2. lllupoko paspuTEle 3[0eCh UEOIHTHl UMEIOT ONpedelleHHOEe MONIOXEeHHe B Ipo=—
AYKTax METacCOMaTHIeCKOI'0 H3MeHeHHd (KpeMHMeBO-IIEIOYHBIX MeTACOMATHTAX H
THAPOTepMATbHEIX apTHINNTax ). MaydenHe cocTaea aTHX MHHepaloB NO3BOIHUT
TOYHEe BOCCTAHOBHTH 3BOINOLHIO THAPOTEPMAJIBEHOTO Mpolecca.

157



Ta6numa 2

CpefHee conepXanieé MUKpOS/IEMEHTOB B NOpOAAX MecTopoxaenus [Okuoe (%)

Hcxonnas See ' s
rabmo- Pb Cu Zn Ti Ba B
nopona
neuui
[TpOAYKTEI KHMCIOT— 37 0,0007 0,001 - 0,008 0,130 0,0005 0,0007
HOro BblLENAYHBA—
Hug :
FHApoTepMansHELe 76 0,004 0,008 0,03 0,28 | Q,09 0,0008
aprunautel (Gesro-
HHTOBBIE FAUHEI)
KpeMHueBO~11€10Y— 32 0,006 0,1 0,18 0,185 0,000 0,6005
HBIe MeTaCOMATUTHI )
HeuameneH b 24 0,002 0,05 0,027 0,355 0,006 .0,0003
NepiuThLl ¥ KUCIBIA
NHpoKNacTUYecKui
MaTepuan

3. BhieB/enue THAPOTepMAallbHON NMPHPOLBI MOHTMOPHINIOHHTOBLIX TIHH [O3BOJIS—
eT NO~HHOMY OUEeHHTHb NepCHeKTHBLI Y6araHCKoi 30HBI He TOMLKO Ha GeHTOHMTEI,
HO M Ha NeonuThl. Kpome Toro, na aTolf TEppHTOpPHH BO3MOXHO OGHApYXeHMe IlO—
TUMeTAallloB B NPONMH/INTHIHPOBAHHBIX [MOpOAAax.

lurtepatypa

Apaxsau [C. BeHToHuTrl B BepxHeMeloBwix oTNOMeHuax CepepHofl Apmennu. Epeman: Afi-
cran, 1977. ! ‘

Bawner AM., Jlenunos A.H. I'nuupt Kycravalickolh o61acTH xax GeRTOHHTOBOE CHIpBE
NS OKOMKOBAHHA XemeaopyaHuiXx okaTeiueld. — B ku.: Cripbepaa Gasza Gentonutor CCCP
H HX KCHNOME3OBAHWME B HAapoaHoMm xoas#cree. M,: Heapa, 1972,

Bnox A.U. Benronuroebie rnuHel B 3abGapxanse. — [okn. AH CCCP, 1959, T.128, Ne 5,

'naparckux C.0, PacnpocTpanende dauufi rUApoTepMAaNbLHO-U3MEHEHHBIX nopoxi. =B xH.:
BynkanuaM, ruapoTepMannbHbift Mpouecc M pyncobpasopawme. M.: Henpa, 1974.

F'yrywsunu B.W. lllenounsle MeTacoMaTHTht H M'MApOTepMalblble apruaiurer 'ypuu ([‘py—
annckas CCP). - Tpyaw Teon, uu-tra AH I'CCP, 1974, Bem. 44,

Epoumer~llax B.A,, Ha6oko C.H, dopMupoBaHHe IIMHHCTBIX MHHEPAJ/IOB MPH HH3KOTE&M=—
nepaTypHOM rHApoTepMansHOM nponecce (Ha npuMmepe xanbaepbt Yaou). — B xu.: T'mapo-
TepMallbHHI nponecc B 061ACTAX TEKTOHO-MArMaTHieckoi axtuBHocTH. M,: Hayka, 1977,

3aropoassx B.H.,, Haymos A.H, BenrounroBee raakbr Typrafickoro nporufa H MX mpo-
MEBIJIEHHAR OUeHkKa, — B KH.: ”CCI!BROB&HHE H HCNOJNMBL3OBAHHE I'MHH W [NMHHHCTBHIX MHHe=-
panos. Anma-=Ara, 1970,

KopoGor A.[l. BeHTOHUTOBLIE T/IMHBI MeC’ropo:KneHnﬂ IOxkuoe (nmpoucxoxnexue M CocTaem).
Capatos: Han-so Capartos. yu-ta, 1978.

NeGenuncxkuit B.M,, Kupudenko JL.II. beHTorKTOBLIE TIHHBI 3akapnarckoro nporufa, -
Cos. reon., 1975, Ne 7. :

JNopnxunaurnse M.B. [locTaynkannyeckas MeTACOMATHYECKAS 30HANEBHOCTL B TPAXHTO=-
pott ceute Cepepsol I'ypuu u HWmepernu. = Hae, leon, o-pa I'pyauu, 1965, T. 4, Ne 1.

Maxapos H.H.,, Cynpreider B.A. O6 anuMarmMaTrH4eCKoM MOHTMODHIUTOHUTE H3 TydoOpek-
yup naneonunapura Ha Kapapare (Kpem). = [lokn. AH CCCP, 1963, T. 151, Ne 1.

Muxaftnos B.M. HekoTopnie BONPOCH reOXHMHW' ApeBHeH KOpbl BhiReTpHBaHHS. - B KH.:
Marepuanb: copewanus po JlbpoBe N0 MCCNENOBAHHIO B MCNONB3IOBAHHIO T/MH. JIbBOB:
Han~-po Jlepoe. yu-ta, 1958. 1

Myxuna AM,, Jlomornocosa T.K. TugporepMansuas NpHpoAa MOHTMOPH/IIOHMTOBBIX TIHH
Gacceftna p. Hmxuent Tyaryckn (CuBupckas naatdopma).®— T'eon. ® reopus., 1976, Ne 7.

Hab6oxo C,H. MeracomaTuaM nopoa ¥ pepTHKAHLHAS 30HANBHOCTL B 0BJACTAX COBpeMeH—
HOrO Marmonpogeienus. — B KH,: MeracoMaruieckue HaMeHeHHS GOKOBLIX NOpom M MX
pone B pymooGpasopamumm, M,: Hegpa, 1566. )

Afpum M.B., ﬂbopeuqncxaﬂ A.A., Bauxo P.C,, llonkanosa E.B. AHanua MuHepa-
JIOrH4EeCKOro CocTapa H ¢U3NKO-XHMU4YecKHX cpofcTe GeHTOHHTOBHIX I'7uH Haypsymckoro
MecTopoXnaenus. - B ku,: Hudpopmanuonusit cGOpHMK HaYYHO-HCCIeNOBATENLCKHX pator,
1972 r. Anma-Ata, 1973,

158



VIK 549.67:571.51

B.H. bY /IHUKOB, I.I. CBICOJIOBA
TYHT'YCCKASA TIEOJUTOHOCHASA IMPOBHHINA

B npepenax CuGHpH LeONHTOBAR MHHepallM3aUWs YCTAHOB/IEHA B pA3/MYHLIX IO
cocrapy (OpMalHsX PAasHOTO BO3pacTa (HauWHas C [AeBOHA MO YeTBEepPTHYHLI me—
pHOA BKIIOYHTENILHO ), ONHAKO OCHOBHBIE CKOMNEHUS LEO/MTOB CBA3LIBANHCH [0
NoC/leHEer0o BPeMeHH C MHHOa/leKaMeHHbIMH 30HaMH 6asalbTOBHIX MOKPOBOB TpHAaca
Cubupckoit nmaathopmbl. 3TH HeONUThHl HE NpHB/IEKaNH kK ceBe CKONLKO-HHOYNL Cepb-
€3HOT'0 BHWMAHUS, TAK KaK OTHOCHIMCHL K IHAOCEHHBIM, MAallOKPEeMHUCTHIM OGpaso—
BAHHEM, HE HAXOOAUIHM IIOKA NPUMEHeHHWS B NpPOMBILNIEHHOCTH. K ToMy Xe ux no-
6blya M3 MOHOJIMTHBIX NOPOA TNpeAcTapndeT GonbmHe TpyaHocTu [Muxaitnos, Kpnr-
mapu, 19701, :

[IpoBenensoe B NOCASAHWEe TOAB CIESUMANMAHPOBAHHOE WAYYEHWE TPHACOBLIX 00—
pasoeanuii Cubupckolt nnatdopmer [Bynuukos H ap., 1977] mokasano, 4To Hapsaay
C HECOMHEHHO HOOMEHHBIMH TPOSB/IEHHAMH IICOINTOB, CBI3AHHBIMH C OasanbTaMu,
3pechk WHPOKO pACHPOCTPaHEHBl LeONUTHl, NPHYpOYEeHHBIe K MOACTHIauMM Gasalb=—
TH Tydam. [Ipd 3TOM KAK B MUHAANCKAMEHHLIX 30HAX NABOBLIX NOKPOBOB, TAK U
B Typax YCTaHOBMEeHBl pasHOOOpasHble MHHEepa/bHBEIe BHAOLI HEO/IHTOB, HAYWHAS OT
MalOKpeMHHCTHIX ( HATPONUT, aHanbIiiM) A0/ BEICOKOKPeMHHCTHIX (MeopaeHHT, nec—
MHH), BK/IIOYasi MHOI'ME MepexoiHble pasdHOCTH. B HacTosllee BpeMs BIOJIHE ONpe—
[lelleHHO MOXHO TOBOPUTE O [BYX TUNAX USONWTOBON MuHepalu3auuu B paccMaTpH-
BaeMoil topmanuH. -

[lepBelfi THIT OABHO M3BECTeH H, KaK Y¥e OTMeHalloch BRINE, CBA38H C MHHAAle-
KaMeHHBIMH 30HaMM GasansToB. MomHOCTE GasanbTOB B CpelHEM COCTAaBIdeT
1200 m. OHHM WHPOKO pPACHpPOCTPAHEHLI B CEBEPHBIX ¥ HAaCTHYHO UEeHTPalIbLHBIX
paitonax TyHrycckoll CHHeKnHu3bl. [lnomank pacnpocTpaHeHus 6a3albTOB OLEHHBA—
erca npumepHo B 350 Teic. kM<, BasanbToBag TOMIIA ClOXeHa CONBIIHMM KOIH-
1eCTBOM INOKPOBOB, 3HAYHTeNbHAA YaCTb KOTOpPhIX BeHYaeTCH MHHAAIeKaMeHHBIMH
sonamu. Tak, B paspe3e XOHHa-MakKuTckolf cpuThl niaato Hcau B Gacceithe p. Ce-
BEpHOji, NpeACTaplleHHO! B OCHOBHOM NOHKHIOO(HTOBLIMH Ga3anbTaMu MOULIHOCTHIO
a0 250 M (MaTepuansr B.M, Jle6enera), ycTanoelleho 23 MHUHOalleKAMEHHbIE 30—
_HBI, cocTapiadouue p oblWed CIOXHOCTH YeTBepTyo HacTb paspesa CBHTHL Komu-
4eCTBO NMYCTOT B THX 30HaX Hepenko npeebimaer 50% oT obwero ofbema, nmpH-—
geM Ha 4 0=-50% OHHM BBLIIOJHEHBl LEOJHTAMH H CONYTCTBYIOUHMH HM MHHepaaMH,
MomHocTh MEHHAAIEKAMEHHBIX 30H KojeblleTcd B IMMPOKHX npepenax: or 0,6 no
15,0 M, Obmas ux MOWMHOCTL oueHupaercd B 300 M. B MHHOaNekaMeHHBIX 30-
HaX YCTaHOBIEHBI BCE OCHOBHBIE MHMHepalbHble THIBEI HEOMHTOB, CpedH KOTOPHIX
Haubollee pacnpoOCTpAHEHHBIMH ABIMIOTCS T'elflaHAuT, AeCMHH, MODAEHHT, JIOMOH-—
THT, HATPOIHT. !

Bonee ofmupHele NpOCTpaHCTBa S4HHMAIOT LEONHTHI, OTHOCANIMeCHd K AHareHe—
tHdeckomy THny (mo knaccupukanuu A.C.Muxaitnosa). Oun CBSS&AHEI C TYyporeH—
+ HBIMH M TYPOreHHO—OCANOYHEIMH OTMOXeHHAMH Tpuaca. Ha meonmutrwl B Typax TyH—
I'YyCCKOH CHHEeK/IM3bl HHKTO He ofpswman CKOIbKO-HHOYAE Cepbe3HOro BHHMAaHHM,
XOTS OHH OTMevajluCh NpH M3YyYeHHH TYPOBR NMOA MUKDOCKONOM, & TakXe MpH HC—
cllenoBaHWM HX PEHTT'E€HOBCKMM M TepMUYecKuM MeTofnamu. Haubonbumit uHTepec
B STOM IJIAHE NpeACTAaBISIOT CoGOol OTNOXKEeHHs KOPBYHYAHCKON CBHTEHI HIXHETO
rpuaca TyHIyCcCKOH CHHEK/IH3bl, MOIIHOCTB KOTOpoH cocraeiderT B cpeadem 500 M.
B nenTpaneHeix pafioHax cuHeku3bl (cpefHee TewenHe p. Hmkhelt TyHrycku) ueo-
NUTOBas MHHepalusalHud NpHypodYeHa K CpeAHe— H Menkoo6 oMo HBIM Tyham, co-
gep¥aHue [MEeOJMTOBR B KOTOPHIX naMensierca or 10 mo 40% (B cpeneM 20-25%).
B Tybax TYHryCCKOH CHHEK/IM3BI YCTAHOB/EHE! MOPAEHHUT, reflaHOauT, OeCMHH, Jo—
MOHTHT, wWAaba3uT, HATPOJMUT, TOMCOHHUT, ME30/IMT, AHANLUHM, T.€, NO CYIECTBY
BCce MHorooGpasue MNPUPOAHEIX NEOAUTOB KAK HH3KO=, TaK W BLICOKOKPEM=
ANC ThIX.
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O reHeaHce UEONHTOB KOPBYHYAHCKONR CBUTHI MOMHO CYOUTHL [HOCTATOYHO yRe—
pPeHHO, HCXOOsd M3 aHanmuaa oflieli naneoreorpapumyeckodl o6cTaHoBKH (GOpPMHpOBAHHS
OCANKOR, & TakKXe HA OCHOBAHHM AeTalibHHIX Mccrnempomamuli camMux neonutos. YYo=
TaHOBJIEHHe B NOPOAAX B pAde paspe3oB KPYNMHOH TFOPH3OHTA/ILHON H IONOrOBOJIHH-
CTOH CJIOMCTOCTH, OTHET/MBOH COPTHPOBKH OB/IOMOYHOTO MaTepHala | Bynnukor u-
ap., 1967], NpHCYTCTBHE MHOT'OYHMCIEHHHIX TOPH3OHTOB, coAepXaumx bayny nefe-
LMIIOMA, 'OCTPAKOA, aCTepuil, uxTHodayHy, YKA3LIBAKOT HA BOMOHO —OCAOOYHBLIH T'eHEe3UC
Ty$OreHHBEIX OCAMKOB, HA MX HaKON/eHHe B KpynHoM OGacceftne, [[€OMHTEI NMPHCYTCT-
BYIOT B TOM MJIH HHOM KOIHYeCTBe BO BCeX Oea HCKIIOUEHHS PA3HOCTHX NOpod Mo
BCEMY paspeay KOopbByHYaHCKo#t cBHTEL, OHH pPASBHBAIOTCH, KaK IpaBH/IO, NO BY/l=
KaHHYeCKOMY CTeKily M NOJIEBpIM ILMATAM, BBUIOJIHAKT NOPHl H IYCTOTH B Nopodax:
[ Bynuukos, Criconopa, 1978]. Ux sTopuuHOe MPOHCXOMAEHHE HE BLISHIBAET COM=
HEeHHS. ‘

HeonuTsl B TyporenHo—ocanounoi Tonme TyHrycCkoff CHHEXINSHI BOSHMKIN 3&
cueT nepepaGoTKH TypoBOTO MaTepHanla, HAKONHEBIIErocd B KPynHOM OacceliHe,
3TOT BLIBOA HMeeT NPHHUHIHAJIBLHOE 3HAYEeHHWe, TAK KaK MMEHHO K NaHHOMY THIY
OTHOCHTCS GOJIBIIHHCTBO IPOMBIIIEHHEIX MeCTopoXaeHu# meonnTos B CLIA, fAmo--~
unu, Bocrtounoit Adpuke, CCCP. Takum 06pasoM, HAMeYAIOTCH KOHTYPHl HOBOR
IeO/IUTOHOCHO# npopuHUMM B CHOGMpH, MO NJjoWAaAH H COOEPXAaHMIO LEO/UTOB B -10=
ponax coMsMepuMOH € TakMMH IPOBHHIHAMH, Kok BocTouHo-Ypanbckas u JleHckas.
DTa NpoBHHUHSA, HaszpaHHad HaMH TyHryccko#f, pacrnoliaraercd B Cebepo=3anagHol
yacTH Cubupcko#t nnaTdopmel B bGacceitnax Enuces, Korys u Bumos. Ona sanp—
MaeT nnomans Gomee 1 Mam., kM2, B CTPYKTYPHOM OTHOUIGHWM pacCMaTpuBaeMas

| TeppHTOpPHS npeacTaplser cobolf kpynuelmyio va EppasuaTckOM KOHTHHEHTe mfjar=-
DHOPMEHHYIO NeTpecCHOHHYIO CTPYKTYpy (Tynrycckas cunexinzsa), BLIIOIHEHHYIO
ocagkKkaMu BepXHero najleosos ¥ HHXHero Meaozod. B npenenax TyHryccko#t neo=
JIHTOHOCHOR IMPOBHHIMH, NOMMMO YyXe H3BEeCTHBIX CKOMN/IEHHH LEeO/JMTOB 3HOOI'€HHOIO
(mocTMarmMaTH4Yeckoro) reHeslca, CBA3AHHBIX C 6a34NbLTAMH, BIOJHE BO3MOMXHO
OTKpBLITHE MECTOPOXOEHMH nuareHeTHYeCKOro THMA, NPeACTAaB/SINX HAaUGONLIIHH
uHTepec. O6HEKTOM OJ19 MOHMCKOB TAKOI'O0 THIIA MECTOPOMAEHHH OOMKHBI SBHTHCH
TyhporenHble H TyhOreHHO—OCAOOUYHEIE .00pA30OBAHNS HIXNHErO TpHaca. B mocnennue
roanl B pane paitooe TYHIYCCKOR CHHEKNH3E B Ipefenax .pa3BHTHS TYDOTEHHBIX
‘nopon (6accefiner pek [Toakamennoft Tyurycku, Mpurku m aop.) reomoramu Kpacho-
apcKoro reonoruydeckoro ynpapnenus, CHUUITUMCa u gpyrux oprasdaauuil Bui=
dpleHbl /THHefHble 30HBEI "OTGeNeHHBIX” TY(hOB NpPOTAXEHHOCTHIO B HECKO/BKO KH/Io-
MeTpoB. B 2THX 30Hax CopepKan¥e LeoNMTOB Hepeaxko aocTuraerT 50=70%, w¥To,
Ckopee BCero, CBA3aHO C HaloXeHHBIMHM THAPOTepMallBHBIMH npouneccamu. Taxkum
o6paaoM, B npefenlax TyHryCCKOH NpOBHHUWH BOSMOXHO TAKKE OTKDBITHE HEO/IH—
TOB THApPOTEepMAalbHOIO IeHe3Hca. )

BCe HaNoXeHHOe OaeT OCHOBaHHE [OCTABHThH BONPOC O HeOOXOMMMOCTH H3yue-—
Hug TyHrycckolf HeoNHTOHOCHOH NPOBHHUMH M B IepBYIO o4Yepelb TOH HJacTH pas-
pesa, KoTopas CloXeHa Ty(POreHHO-OCANOYHEIMEH OOpasoBaHMSMH HHXHero TpHAaca.
CnepnyeT H3y4HTh CocTap TyQoreHHeIx obpasopanuii B pasHbIX (anHaNBHBEIX 30HaX
M COOTBETCTBEHHO MHHEpa/bHEIf COCTABR LEOJHTOB, YTO NO3BO/HT BHIACHTH HX
FeHeSUC X NONOKTH K NPOMBIUNEHHON OUSHKe WX 3HAUMMOCTH. [lapamneNbho AOMK—
Hbl GBITH NpPOBEdeHbl MCCIIeNOBAHHA IO YCTAHOBIEGHHIO ANCOPGUHMOHHBIX, HOHOOGMEH—
HbIX M KaTalyTH4eCKHX CBOHCTE pasMMuHBIX KNacCoB IEONUTOB.

¥YXe celiyac MOXHO I'OBOPHTH 00 HCOO/NBL3OBAHMHM IEONHTOR B KAYeCcTBe BXY-
mero Marepuana. Ewe B 30-x rogax oAMH H3 BHAHBIX HCclepomareneit TyHryc-—
ckoro yrnenocHoro Gacceifina JI.M. lllopoxop ykasblpall Ha HX LeMeHTHpYIOLIHe
cpoitctra. On nucan [llopoxos, 1974], uro Hapo éx'ue obpaTHTL BHHMAaHWe Ha
MMIMHACTO~H3BECTKOBUCTHIe NecyaHHkhn M Opexkduu, KOTOpble B HEKOTODBIX MeCTax
OTNMYAIOTCS ©CTeCTBeHHBIMH UEMEHTHBIMH CBORCTBAMM. IToBepXxHOCTE HEKOTOPEBIX
ocemell ¥3 T TAKMX NOpOA B CYXYI0 Torofay mocille goxpgell ¢ Go/bWUM TPYAOM Npo-
6uBaeTca naxe MolloTkoM. K aToMy criieayer no6asuThb, YTO BO BpeMsa OoXAel
MOHONUTHO CrlAfHHbie OCHINH HpeppamanTcs B mweCeHKY, NOTPYXeHHYO B IIMHHCTOS
MeCHBO, HaloMHHaIOllee LeMEeHTHE! pacTBop, YTO Mbl HeolHOKpaTHO Habmoaanu
p Oacceiine cpenuero Tedenns p. Hukwelt TyHrycku. YMecTHO OTMETHTb, YTO Ha-—
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nuuve obOoralleHHBIX LEeONUTORBIM KOMIIOHEHTOM Ty(OB NMO3BONgeT B Wraiuu HCLONL~-
30BATH HX HE TOJBLKO IpPH NIpPOM3BOACTEE rjyuuonauénom LeMeHTAa, CO3[aHHS HMOHO=
obMeHnnEIX MeMOpas, HO M ynoTpebnsTL B XMMHYECKOH NPOMBILJIEHHOCTH B Kade—
CTBe KaTanu3aTopoB ki BemecTpoHocHTeneRh [Riccardo, 1974]. Takoe orTHOCH-
TeNLHO WHPOKOe NpUMeHeHHe Hauuld Tyhbl, B KOTOPHIX LEO/HTHl PACCESHEl B OCHOB~
HO#t Macce H Hepedko yNABMUBAKTCS JHWEH NMPH AOCTATOYHO TOHKHX HCC/IEQOBAHHAX.

[ymaeTcs, 4TO HMeeT CMEICIT H3YUUTh NeoluTcoaepXamue Typbl TyHryccko
NPOBUHIMH C TOYKH 3pEHUS HX BO3MOXHOTIO WCIONB3OBAHHUS B KadecTBe NO6GaBKH
K XMMHYeCKMM ynoGpenusm, obecrneuupaioumeil YCIOBHS KOHAMUHOHMPOBAHHUA IOYB,
KaK »To B WMpOKMX MacwTrabax ocymecTeiserca B Hnounu [Minato, Utada, 1969],

CamocTosiTebHON NpoblieMOll ABNSETCH NOJNy4YeHHE alioMHHHS M3 Typos TyH—
I'YCCKOW CHHEKNHabl. [IpHHOHNHANbHAS BO3MOXHOCTL NOCTAHOBKH 3TOIC BONpoca
3aKioyaeTcd B TOM, UTO KucioTHas 06paGoTKa OTHOCHTENBHO MAallOKpPeMHEHCTBIX
pasHoCcTel NPUPOAHBIX HEOJHTOR NPHUBOAHT K HX nealiomMuHupopaHuio [BerexTtus,
1950; Bornaxopa, Bemuukuii, 1968]. 3ror npouecc nporekaeT AOCTATOMHO o=
dexTHBHO Naxe B cnabokucnpix cpenax. K ToMy Xe npu Takoi obpaboTke u3 Kpuc—
TalMuiecKoil pelleTKW LeONUWTOB BHIBOAUTCS GOMNblIas YacTbk aTOMOB alioMupus Ges
paspylienud CaMoro kapkaca MiHepana.

B xumuueckoit naGoparopuu CHHUHITHUMCa 6bimm nmocTaBleHEl ONBITHL 110 AEANI0—
MHHHPOBAHHIO TYHI'YCCKHX HeonuTcopep¥auwnx Typos [ Byanuxos # ap., 1977].
B cea3u c TeM, YTO MHOT'He pPaA3HOCTH UEO/IMTOB B Typax MAJIOKPEMHHCTBIE M Bbi=
COKOTTIHHO3EMHCTEIE, OKA3Aa/l0Ch, YTO BCe OHH AOCTATOYHO CBOBOOHO OTHAKT B
PACTBOp a/lIOMHHHH. BBIIO NpoBepeHO TakKkXe, Kak BIHAeT H3MeHeHHe pasiIudHBIX
dpakTopor (CTeneHb KOHUEHTpALMM KMCIOTHI, NMPOAOKHTENLHOCTL 06paBoTku npob
KHCNIOTON ) Ha NONHOTY M3BNeueHMs allioMunusd. OKasalochb, 4YTO NEepeROl AllMi=
HHS B pacTeop NnpH o6paGoTKe TYHIYCCKHX INEO/MTH3HPOBAHHLIX TYDOB KHMCIOTOMH
npoTrekaeT BecbMa >pGeKTHBHO: B TedYeHHe 5 MUH NpH KOHLEHTPAUHH KHUCIOTHI
1,85 B pacTeop NMOCTYNAET NOYTH BECh LEOJHTHHIH amoMuHuii. [loBbilleHHe KOH—
IHeHTPauMl KHCIOTHI, K&K M yBelWYeHHE NPONO/DKHTENRHOCTH ONBITA, NPHHIMIHAIIL-
HO HHMYEro He MeHfeT: yXe NpH AefiCTBUM ClaGo MOAKUCIEHHOrO PACTBOpA allio—
MHHH#l MTHOBEHHO TIOCTYIaeT B pacTeBOp. BaXHEIM MOMEHTOM 3[eCh AB/IIeTcd pac—
XOX[eHue NyTeil I'MHHOSEeMa M KpeMHeaeMa npH obpaboTke npo6 xucnoroit, I'MuHO-
3eM YXOOUT B pacTpop, TOrAa KaKk KpeMHe3eM BhIIajaeT B BHAE XJIONLEB B HIO-
BATOM ocalke. Bollpoc 06 MCIONB30BAHWHY LEONHTOB B KAYECTBE ChIpbd A8 IOIy=—
yeHHd AIOMHHMS HE ABISETCS HOBLIM. [JONBITKH H3BIeYeHHUS AJMIOMHHUA M3- 1[eOlH—
TH3HPOBAHHBIX TYPOB NpeAnpHHHMAIHCH, H Hebeaycrneuno. Tak, B Uranuu B 30-e
roapl paboTan 3&BOA MO NPOU3BOACTBY MNIMHO3eMa, HCIONb3YH B KQ4eCTBe ChIPbS
nepmutel Beayeusi. B nocneaHee BpeMs B CPA3H C GONMBIWIMM CIPOCOM HA allOMH~
HUli BHOBb Ipe/JlareeTcd NpoBECTH HCCMeNOBAHMS B STOM IJaHe, NpHUEM peub
uaeT o6 HCIONL3OBAHMH BYIKAHHYECKHX MOPOA C COAEpXaHHeM [IeHIHTOB B KOJH~
yecTBe 20-30%. lpobnema uapledeHUd AMIOMHHMS W3 NE€OJMTOB, HECOMHEHHO,
CNnoXHA M He MOXeT OBITh peluieHa B Onmkailllee BpeMmsi, HO NOCTAHOBKA €e BION-
He NpaBoOMOYHA,
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E.®. AXJIECTUHA, HA. BOH/IAPEHKQ, M.M. 3AJTYMHHA,
A.®. YEPHAEBA, B.H. KYPJIAEB

HEOJHNUTbI BEPXHEMEJIOBbIX
W TTAJIEOTEHOBBIX OTJIOKEHUNA HUKHEIO I'[OBOJI}KBH

HeonuTel B BEepXHEMENOBHIX H MAJIeOTEHOBHIX OTIOMeHHdXx HukHero [lOBO/DKBLA
HMelOT WHPOKOE pacnpocTpaHeHve. MX NmpHCYTCTBHe OTMedYalock MHOTHMH HCClle—
noeaTensmu | Bymuncknil, 1950; Bywnuckuit, llymenko, 1970; llampaii, 1952;
[llampait u pp., 1972; Bacunbep, 1954; Bacunves u ngp., 1956; lllymenxo,
1962, 1965, 1972; JlorBuHeHKO ¥ Ap., 1962; Jloreunenko, Ocwurora, 19685;
Koccoeckag, 1973; Mypaebes, 1973; u np.]. x ‘

Mony4eHHbie HAMW NAHHbIE 3HAYHTENbHO AOTONHAIT WMEIOWWeCH CBefeHWs Kak
0 IeO0/MTax, TAK H O BMEIIaUUX HMX Nopodax. YCTAHOBIEHO, YTO LEOJIMTHI IpH—
YPOYEHB! K pasiHYHBIM [MTO/IOTHYECKHM THIAM, ¢auudM M GopManuaM: TeppuUreH-
HBEIM, KapGOHATHBIM, KPEMHHCTHIM H MX CMEIIaHHBIM pasHOCTAM, lleonuTOHOCHBIMH
¥e TOpofAaMHE FABIMIOTCH B OCHOBHOM TPENENOBUAHBLIC CHMKHIWTH, TANHO-CHIARIWTSH,
alleBPUTHCTLIE H H3BECTKOBBIE INIMHEI, OTAENbHblE NMPOCJIOW AleBPOJIMTOB W Necya-
HMKOB C KPeMHHCTBIM H ATIOMOKDPEMHHCTBHIM IeMEHTOM BEepXHEMENOBOrO H 30HeHO—
BOT'O BO3pAacTa.

B 2TX nopomax HeOMuTEH! cocpeno'roqenbs B OCHOBHOE XpPeMHHCTOR HNH anoMo-
KpeMHHCTON Macce B BHAEe OYeHb MelkuX (1-3 MKM) NpuamMaTHYecKux KpHCTal-
UKOB. '-Iacm OHM pA3BHBAIOTCH B TOPOBHIX IIPOMeXYTKAX U NOMOCTAX PAKOBHH
(prc. 1, 2) , @ TaKXe MO TpelnHaM. B noclegHeM cllyyae KpHUCTAaBl LEOTHTOB
EMeloT Gollee KpynHble paamepbl (A0 8-10 MKM) M YeTKYK HAMOMOp)HYIO OTPaHKY.

BecupeTHple NpuaMaTHYecKue KPHCTAIUIHKH yacTo obpasyloT pelieTyaTo-lepe—
nneTtamliiecs ¥ BeTBAmyecs CPOCTKH M Apyabl. Onu u3orponubl. [loxasarens mnpe-—
nomnenus paped 1,4 86+0,003. ToHKOAHCHEpCHEBIH XapakTep KPHCTAIH3ALHH
HEeOJHTOB B OCANOYHBIX OOpA3OBaHHSAX BHAUMTENLHO 3aTPYAHSeT BOSMOXHOCTH Ol-
pene/leHHss HCTHHHOIO KO/IMYeCTBA LEONHTOB B nopodax. [Ipeamosaraercs, 4To cCo-
 NepXaHHe LeONHTOB Konebnerca oT 1-2 mo 50-70%. B cpenneM Xe oHO COCTap—
nger, puaMMO, 15-20%. [IpH STOM COOTHOWIEHHE HEOMUTOB C APYFHMH COCTABHEI-
MH KOMIOHEHTAMH NOpOd camoe paaiu4yHoe, YacTq OHM HHKpPYCTHPYIOT NOJBIe Ka—
Mephl pafHonApHii M AMATOMOBEIX BOOOPOCHEH, CKeNeThl KOTOpPHIX BBITOIHEHBl amMOp—
buBIM Si0g, a mHOrA& ¥ 3aMewWaKT NOC/lenHH#i. B OCHOBHOM Xe HeonuThl 06pasy-
lor arperarhbleé cpocTku ¢ SiOg B ramaucThiME sactuuamu (cm, puc. 2). Taxue
arperarsl B HMMEPCHOHHBIX IpenapaTax IpH CKpelleHHLIX HHKOJISX 3aMeTHO Iojd—
puayioT, [lokasaTelb NpelloMIeHHs HX BapeupyeT oT 1,473 pmo 1,494, 4uTto 06B-
SICHAETCSI HelNOCTOSHCTBOM COOTHOWEHHH B arperarax COCTABHBIX KOMIOHEHTOB.

o Puc. 1-3 CM B KOHIE KHHTH.
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Ta6nunma 1

CpaBrelne XHMHYecKHX anannaop (pec. %) meonwrcomepkaunx dpaxunii pafionop Yxpaure:, Ypana, [lenas u
CapaTtobckoro [lopo/moKbs

KoMnoreHThI 1 73 3 4 8 6, 72
$i0, 59,58 62,25 61,70 64,62 69,6 80,2 80,1
Aly0qg 14,64 10,65 15,37 13,21 14,2 11,0 10,8
Fe,04 3,32 1,40 3,03 0,76 9,2 3,0 -

Ca0 2,61 1,00 3,06 3,70 3,0 2,6 6,6
MgO 1,31 Cnegm - 1,45 0,98 1:8 1,8 0,2
Na0 0,86 3,30 0,44 2,63 06 03 1,6
K50 1,68 3,19 2,81 - 1.8 0,5
H,0* 5,75 10,15 7,76 - 8,52 6,14 8,25
H,0 0,85 2,26 2,88 14,10 S = =
CymMa 99,44 94,42 98,50 100,00 109,52 105,54 107,25
Sio.zl.inzo3 7,80 11,10 8,81 7,83 8,4 12,5 13,0
lNpumeuanne, 1 - Bocrounst Ypan, [ Penrapres, 1945]; 2 - [lensenckas obnacts, Ko [Bacuises

u ap., 1956]; 3 - Ykpenna, K [Jlorpunenxo u ap., 1962]; 4 - Bpanck, K [Bywuncksit, Ulymenxo, 19701;
5-7 - Caparosckoe lopomkbe, Kq9; 5 = 06n. 219, o6p. 29; 6 = c.llynoekuno, obu, 219, obp. 44, 7 -
r.Capatoe, 06H. 220, o6p. 28-29.

Ta6bnuna 2

[NebaerpamMMbl NeocnuTCOAepHaAWLMX (paKuHil

1 tg 3 4 5 8 7
s U/ﬂ I . d/n 1 din - I d/n d/n d/n d/n
T T

7aB 9,0 g 8,9 5aB 8,9 5aB 8,9 8,84 8,88 8,90
1 7,6 . 7.6 1 7.8 1 775 7,80 7,86 7,93
2 6,65 2 6,65 2 6,70 1. 6,75 6,49 6,73

2 5,15 2 5,12 4 5,08 1 5,15 5,08 5,17 5,10
4w 4,34 3w 4,39 4m 4,31 8w 4,28 4,861 4,32 4,28
8 3,95 o~ 3,93 10 3,96 8 3,95 3,93 3,95 3,95
1 3,70 - - - - 1 3,69 - - 3,71 -

10 3,33 8 3,35 S 3,33 10 3,33 3,41 3,34
7 3,17 i 2,88 2m 3,14 2 3,16 3,18 3,15 3,16
4 2,85 7 2,85 Sw 2,84 3 2,96 2,06 2,96 2,95
2 2,78 2 2,75 Tw 2,78 2w 299 2,73 2,72 2,72

Npumeusnue. Xapskosckaa ob6nacts, Ko 1 = men, o6p. 34, 2 - memononoGbi# Meprens, ofp. 227;
3 - Kawmenen-Ilononeckasi o6nacte, necuanucteit meprenb, Ko; 4 = Jlyranckas oGnacts, Kg, mem Capartop-
-ckoe [losomkbe, K2 5 = onokomunHas rauHa, obH. 219, oﬁp. 28, 6 = rauxa, obH. 220 oﬁp 28=27, 7 =
onol:a, o6, 501, o6p. 17.

3T0, BepoATHO, OOYCIOBIEHO PASMMYHON CTeneHbio nepexona amoptuoro Si0y mB
LEOHTHL,

Hepenko ynaercsa nabmofaTk BHIPOCTHI NPH3MATHYECKHX KPUCTAIUIMKOB LEOTH-—
Tos ua cryctkoe amopdHoro SiO9 M mocremeHHb! Mepexofl MOCHTENHHX B pelleT—
yaTo-nepeneraolinecs Apyabl. Ilono6Her xépawrep BhIE€AEHUS L EeOIHTOB XOPOLIO
HAMIOCTPHPYETCS S7eKTPOHHO~MHKpOCKonuyecKumy cHuMkamu (puc. 3) . lleonnTs
HMEIOT BeCbMa CHOXHYIO TOBEPXHOCTH CKONAa, YeTKO BLIPUCOBLIBAIOTCHA Ha CTeKno-
BaTO~NNEeHOYHOM Ko/lloMoppHoM GasHce H aCCOUMHMPYIOT C X/ONbeBHAHBIMH CIyCT-
KaMH, MO=-BHOAHMOMY, IHHHCTOrO KOMIIOHEHTAa (Mbﬂfrmgpnnnonwra) M OTOeNbHEIMH
MUK pOrygOynapEbIMi BKIIIOYEHHAMH Onan-kpucrobainta. ViMeHHO aTH NapareHeTH—
yecKHe COOTHOLEHWS YKA3AHHBIX MEHEpANOB OCTOMHSIOT OlpefelleHHe COCTaBa Ieo-
IMTOB W HX KONMMYECTBEHHOI'O COAepXKanus B nopofax. CIOXHOCTE BEIAENEHHE MO-

1 CHuMKY BbmoJ/Hensl B naGoparopun HUWUT mpu CT'Y H.A.Cyernosoii u B.Tio~
JIEHEBBIM.
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Puc. 5. KpuBble Harpepanus u NOTepH Beca

HOMUHepallbHOH (pakuud He [TO3BONSET yBepeHHO pacwHPpoBATE U peay/ILTATHl CO-
OTBETCTBYIOUIMX HCCNeNOBaHMH — XHMWYECKHX, PeHTIeHOCTPYKTYDHBIX, TepPMHYECKHX.
XHMHYeCcKHe aHaluabl Nerko#f dpakuuu (ynensumifi Bec £2,2 u 2,8), pasMep+
HocThlo 0,25=0,01 MM, BLIIENEHHOH HAMH W3 CHJIMUMTOBBIX TJIHH CAHTOHA, KaM=
naHa M MaacTpHuxTa, NMpeACTaB/IeHHOH [NOYTH Halello arperaTaMH LeojHTOB H aMop—
$roro SiOg, mokasanu: HECKOABKO NOBbIEHHOe comepxanke Si09 mo cpaBHeHHIO
C YUCTHIMH Leonuramu. [lepecyeT OAaHHBIX XMMHYECKOT'O aHaluaa Ha npHOIHau—
TelbHBIl MHUHEpANIbHBIA COCTAB C YYeTOM peay/IbTaToB HMMEPCHOHHBIX AHANHBOB
noxkasas sleMeHTapHbI XHMHYECKUH COCTAB LEONUTA M3 I'Pynnel refflaHAuTa H,
BEpOSITHO, HauBoNee BLICOKOKPEMHHCTOH ero pAagHOBHAHOCTH = KJIMHONTHIIONHTA.
O6 3TOM CBHUOETeNLCTBYeT H MojlekyndpHoe orHomenne S5i09/AloOg4,a Takxe co-
noCTapB/IeHNe IOJIYYeHHEIX HAMH XUMHYECKHX aHANM30B C OAHHBIMH OpYTHX HCCle-
nosaTene#t (tabm 1). =
PenTreHorpadpuueckue HCCleOOBaHHA TexX Xe (pakuuil MOLTBepXAaoT Haludue
B HHX LEO/IMTa M3 Tpynnel refinanaura. OcHoeHele peduiekcel (d ecTecTrpeHHble
HeopHeHTHpoBaHHEIe — 8,88; 7,86; 6,73; 5,17; 5, 08 4.,61; 4,321 3,95;
3.71: 841 :8,15; 8.11% 8,06; 2,96; 2,78 2,72 A) ABNAOTCH Haubonee
XapaKTepHLIMH A/ AaHHBIX LeonuTop (Taén. 2, puc. 4 ) H TOXAECTBEHHBI pe3yilb—
TaTaM aHalN30B Apyrux aeTopoe |[Byrysopa, 1964; JloreuHesko H op., 1962].
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TepMmuyeckie ananuabl nogobupix Xe ¢pakuuit nokasanu, uyro xpusble [ITA xa— .
PakTepU3YIOTCH ONHMM IUHPOKMM M rIyOOKMM 3HAOTepMHYecKUM sdpekTom B 06na=-
ctu 100-115 n 100-135°C. On CONPOBOMI8ETCH NOCTENEHHBIM YMEHLIICHAEM
peca (puc. 5). loTeps KpHCTaNNM3aMMOHHOH BOABI ITpH 400°C & OOHOM Cllyuae
cocrapiiger 5%, B ApyroMm 14,4%. HecCKollbKO 3aHHXEHHOE 3HAYEHHE IOTEepPH KpHC=
Tanu3aunoHHo# Boabl (5%) Mo CpapHEHMIO C OAHHBIME XMMHYECKHX AHAIIH30B 06b-
SICHAeTCH, NO-BHAMMOMY, HallMuMeM TepPMOHHEPTHBIX MHHepaiob (manphMep, mone—
BEIX WwnaTtop), Heasaunrenbueie sppekTsl B o6nacty 552 u 638°C BBI3BAHEI,
BEepOATHO, npuMecsamu (rnaykonur, cmoasl, ¢ochatsl u ap.). Kpome Toro, mpoge-
NaHHBI HAMH ONBIT C BOCCTAHOBNEHMEM "IeONUTHOH BOABI” MOC/e NpOoKalHBAHKS
Oan NONoMHTEeNbLHBIE pe3ylLTaTHl. [Jocile CYTOYHOIrO XpaHEeHHs NpOKAalleHHOTO 06—
pasua Ha BO3AYXe M NOBTOpPHOrG mpokanupanus no 200°C cuopa Bhaemmioch 8%
BOObBI.

Takum obpasoM, HaMHYHe LEOIUTOB B PACCMATPHBAEMEIX HAMH OTIOXKEHHSX ‘e
BLIBLIBAGT COMHeHHH, (O6pasopaHNe MX NPOMCXONWIO B DPA3NFYHEIE CTAOHH AHATe-
He3a B OTHOCHTEILHO CHOKOHHBIX THAPOAHHAMHYECKHMX YCNOBHAX. B nois3y srToro
CBHOETELCTRYIOT NpaBW/IbHble KpHcTaulorpapuyeckiie oYepraHud 1eollHTa, XOpo-—
llasg COXPAHHOCTB XPYNKOI'O MHHEpalna, XapakTep BBIIOHEHHS IO pPOBBIX IPOCTPAHCTS,
ofpacTanue NOBEpPXHOCTH TeppHIe@HHBIX MHHepanop. ['@HeTHYeCKH LeQ/IHTHl CBA3AHEI
C MOpPCKHUMH ocafkKaMmu. [[OCTOAHHBIMHE HX CHYTHHKAMH SABIMKIOTCH ['TIAYKOHWT, (oc-
bar, nHpUT, NTHMOHWT, a4 W3 IIHHHCTHIX MHHEpPANOB - MOHTMODHJUIOHHT.
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YK 549.677:5523.492..1.

B.X. HACEJIKMHA

IEOJINTBI B BOKCUTOBOW TOJIIIE
CEBEPO-OHEXKCKOI'O PAMOHA

lleonurconepxamue 6Goxcurobrle nopoarl Cepepo-OHexckoro padona 3.A. Kanb=-
6epr u E.I.Jleparoo [1962, 1963] paccmaTrpupanu kak nuareHeTHieckue obpa-
aopannsi. [lonyckas peruoOHabHOE pACIpOCTpPAHEHHe UEOMHTOBHIX OpOAd, STH &BTO—
pbl CYHTAJH, YTO LEOJNTU3ALHUS NpeAcTapiseT cobofi onpeneneHHb NMpoMeXyTod-
HBIf aTanm B CIOXHOM Inpolecce GokcuToOGpasoBaHus.

&.J1. Amutpres [1977], conocraenaa Gokcuroeyio dopmaunio Cepepo-OHeX—
CKOr'O .palioHa C H3Y4YeHHbBIMH HM GOKCHUT-NABCOHMTOBLIMH O6paaoBanHuaMu [[punar—
cKkoro nporu6a, NMpeanoNoXuil, YTO HEONHTEI, KAK H AABCOHHUTH B [IpUIATCKOM IpO-
rube, ABNAIOTCH MHHepalaMM ApeBHero spanopuroobpasopaHus M 4YTO BO3HHKHOBE—
HHE HMX CBI3aHO C OTAEeNbHBLIMH NepHodaMH ApPHAU3ALUMH KIHMATA Npi (opMUpoBa—
HHM GOKCHTOB.

OnHaKO TATeNbHbI aHAllH3 BCell COBOKYNHOCTH (GakTHYECKHX AAHHBIX CBHOe—
TeNbCTBYET O HANOMEeHHOM XapakTepe LeoiuTuaauuu. OTMedanTCsd ClAy4ad Npose—
NMeHUd LEeO/IHTH3AIUMM W BHe CBA3M C GokcHTOBOR Tommuel: B NMpOAYKTaX KOpB! BBI=
BETPHBAHWS, B NEepPeKphIBalONIMX €e BEeHEeBCKO-CTEIleBCKMX OT/oXeHusix. B Hekoro-
PHIX YHACTKaX UEeONUTH3AUHS OTMedYaeTCsl TONBKO B NOACTHIAKIIHX GOKCHTOBYI
3anexb [POAYKTaAX KOphl BLIBETDHRAHHS = B BEDPXHEAEBOHCKNX TIMHAX, & B CaAMHX
6oKCUTaX OTCYTCTBYeT. [[OMHMO NMOAOGHOrO NOKANLHOIO paCHPOCTPAHEHHS LEeOJUTH—
3alMH B BHOE OTOENLHEIX 30H, HAlIOXEHHBIH XapakTep ee [OKa3bIBAeTCH CTPYKTYp-—
HbIMH OCOOEHHOCTSIMH LEOHTH3HPOBAHHBIX NOPOLd, 8 TakKXe B3aHMOOTHOUIEHHSIMHU
LEO/IMTOB M T'JIHHO3EMHCTEHIX MHHepa/ioB B GOKCHTax. )

Cepepo~OHeXCKHE GOKCHTOHOCHBIA pafioH pACIONIoXeH HA Iro=-BOCTOYHOM CKJI0-
He BanTHUCKOrO mHTa HA CERepO-3ANAaNHOM IpOMOKeHMH THXBUHCKOW GOKCHTO-
HOCHOM NHpOBHHIKH., BOKCcHTOBAd (opMalug BBHIIOJHAET IJIOCKHE KOTIOBHHOOGpasHble
HOHUKEHUS DPO3HOHHO—TEKTOHHYECKOrO NPOUCXONASHHS, PACIOJOKEHHbe Y TMOAHO~
xus ['apHoit rpsael Berpenoro [losica -— oCHOBHO# CTPYKTyphl pafiona. Ilocneanss,
ClloXeHHad 3eleHOKAMeHHO-U3MeHeHHBIMH BYJIKAHUTAMM HUXHe— M CpedHellpoTepo-—
3ofickoro BO3pacTa, MNIABHO OOTPYXAEeTCs NOA TOJMINY NOCTENeHHO CMEeHSIONHX ApPYTr
Apyra OCafOuYHBIX OTIOXEHHH BalfaliCKoM CepHH BEepXHEro MpoOTepo30f, BEepXHero
nepoHa, HWXHero kKapbona. BOKCHTBI, NMpHYPOUYEHHBIE K OCHOBAHMIO HIKHEKAMEeHHO—
YIONIBHBIX OTAOXeHHuH, OTHOCATCH K TYNBCKO-AaNeKCHHCKOMY BO3pACTY H OGHapyXu-
PaloT TECHYIO CBH3b C Kopamu boiBeTpupanus | Kannbepr, Jleranmo, 1963; Kanb-
Gepr ¥ op., 1971].

PaccMoTpuM OCOGEHHOCTH TOKANHU3AUUH HAYYEHHBEIX HAMH LeO/IHTH3HPOBAHHBIX
nopoa. B moxHo# yactu Cepepo-OHexckoro paiona Ha cepepHoMm ckioHe [llupGo-
3epckoll BnanuHBl B NPOAYKTax Kop'bx BHIBETpPHBAHHA OHaba30B BCTpeEYEHBl pacce=—
dHHBlEe CEepoNNTOBble CTHXEHUR aHalblUAMa pasMepoM 3-7. MM B IONepevHHKe.
AHalbIMOBEIE CTSHEHHS B 30HE Ne3HMHTerpauHy s3amMelleHbl OONOMHTOM. B Kaonn-
HOBOH 30He, Ha ray6uHe 73 M, ouu oOpasywT Heboneluwe ckomienus (puc. 1).
AHanbUUM H3OTpPONHBIR, ONA Hero XapaKTepHel Ha OHPpaKkTOrpaMMax OTpaXeHHs C
d = 5,6 A. Enunsnunwie chepoNHTEl NYYHCTOTO HATPO/IMTA BCTPEYeHHl B KOMKOBa—
THIX TJIHHAX BEHEBCKO—CTEUIEBCKOI'O T'OPH3OHTA, SalleraloliiX Bbllleé KOPEl BBIBET—
pUBaHHUS. .

Hecko/ibko BOCTOYHEee, B Ipedelax CepepHOro ckiosa lllup6osepckoit BrnamuHbl,
MHTEHCHBHOE OKBADLEeBAHME M UEO/IMTH3aLHS IO CHCTeMe TOHKHX TPEllHH OTMeda-
eTCsd B MOHTMOPW/IJIOHUTOBON 30HE KOpPHI BBHIBETPHBaHHS ANaGala0oBBIX NOPHUPUTOB.

lleonuTusauus ¥ nepekpucTannua3aunud GOKCHUTOBBIX NOpOA ObIMM OeTallbHO H3y-
4eHbl B CEBepo-3anafnofi YacTu 3ally’KeMCKOro yuacTka BenoBOACKOR 3anex.
LleonuTHaupopaHHble MOpPOALI NMPOTATHMBAKTCH 3AeCh N0 NepudepuH GOKCHUTOBOR 34—
neXH HA 5 KM, WHpHHA oTO NMonockl gocturaer 500-700 M (pue. 2). B cepe—
po-3ananHo# yacTd GokcHTOBaf TONMImA 3alileraeT Ha Kope BLIBETPHBAHHMA KpHCTAal-
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Puc. 1. Cheponutel anansmuma B IIMHUCTBIX TPOOYK=
Tax KprI BBIBeTpHBaHHSIr

NMU49eCKHX MOPOd, B IOrO=BOCTOYHOH — HA MeCTPOUBETHBIX MOHTMOPH/UICHHT—THAPO—
CMIOAHCTLIX IIMHAX BEepPXHEro AeBOHa W NePEeKpHIBAeTCS YeTBePTHYHBIMH OT/IOXKe—
uuAMH. LleomuTusauns o6ycClloBlleHa MPOHWKHOBEHHEM DACTBOPOE MO KOHTAKTY Gok-
cuToBOl 3anexu, noaToMy Haubollee HHTeHCHBHBIE H3MeHEHHd [POHM3OWJ/IU B OCHO~
BaHUH GOKCHTOBOH ToNM, MOmHOCTHL LEeONHTH3AUHH B NMOACTHIAIONHX OT/IOMEeHHIX
HefloCTOsHHa. B cemepo-aananHoii YacTH B KAOJIMHHTOBBLIX T'JIHHAX KOpDE! BBIBETDH=
BaHus UEONUTH3AUUd TpPOHUKaeT Ha ry6buny 10 M OT OCHOBaHMS GOKCHTOBUH TOJl-
mwH. 34eCh NO BHIBETPE/LIM ClAaHUAM pa3BUTEl CHepO/IMTOBLIE CTHAMEHHS JYyYHCTOIrO
HaATPO/INTa, B OTOENBbHbIX Y4YacTKaxX HATPOJHT 3aMelleH NOJOMHTOM. B pepxHenme-
BOHCKHX IIJIOTHBIX TVIMHAX MOIIHOCTH HEONHWTH3AUHH He NnpeBblaeT 3=4 M.

B ocropanMH GOKCHTOBOR TO/INHM 3aneraioT Kpenkue, NOYTH MOHOMHHEpAJbHbBIE
IEONUTORbIe NOPOALI C TUIHMYHOM cheponuroRoit CTPYKTYpoH. MOWHOCTL MOAOGHEIX
nopon 0,5-0,7 M. Beuie no paspesy GOKCHTOBbIe TOPOABl IlePeKpPHCTANTH30BAHBI
c obpasopanneM cheponuToBol, KOMITOMOpPPHONK CTPYKTYpP, NpuYeM CTPYKTYypa nep-
BHYHBIX NOPOA COXpaHdeTCd OTHeT/IHBO; 3aMelleHue leoldTamH Habionaercd B
BHAE OTAe/LHLIX NaTeH. B BepxHell wacTu GOKCHTOBOH TO/IIH OTM&‘I&IO‘I‘CH aHano-
rudHbIE H3MeHeHHs B OOKCHTAX, HO LeOMuThl OTCYTCTBYIOT.

Taxum o6paaoM, NOBOMBHO OTYET/HBLIE CTPYKTYPHBIE N3MEHEHHSI GOKCHTOBBIX
nopoa HaGMIONAITCHd HA BCIO MOUIHOCTHL GOKCHTOBOH TOMUM. B OrMO=-BOCTOYHOM Ha=
TpaBIeHHH [0 Mepe 3aTyXaHu§d UeO/IUTH3anMM NMoaobHbIe CTPYKTYPHBIE USMEHEHHS B
GOKCHTaX MOCTENeHHO HCYesawoT, _

l{leonuTH3MpPOBAHHEIE MOHTMOPHIIOHHT-THAPOCIIOAHCTBIE TNIMHBI BEPXHEro OeBOHA
XapaKTepHayloTCsl NpeHMYIIeCTBeHHEIM paaBuTHeM menkux (0,1-0,3 mM) chepo-
NMUTOB aHalbUUMa paadallbHO-IIyYHCTOrO CTpoeHHs. B KpynHbIX chepo/nTax coxpa=
HAIOTCH BKIIIOYeHMS aleBPHTOBBIX OGIOMKOB KBapla HepbpHYHO} moponel. Ha puc. 3,
1, 2* noxasaHa CTPYKTypa IEOIMTHSHPOBAHHOK I'NHHBI, B KOTOpo# paaeuThl Gonee
KpylHble 3oHalbHble chepomutel (o 1=2 MM B nonepeuynuke ). ChepoluTsl NIGxo
060cobiienkl, MEIOT pACIVILIBYATEIC KOHTYPEHI, COAepAaT BKIIOYEHHS TAMHHCTOrO
pelleCTBa, B NpoMeXyTKax MeXOy HUMH MOMBIAKTCA panuanbHO-JIyYuCThle chepo-
JIUTHl HATPOJMTA. AHaNbUMMOBLIE CHEepONIUTE MOI'yT HMeTE KOHUEHTPHYECKU~30—
nanbHoe ctpoende (cMm. puc. 3,2).

HaTponur-aHansuuMoOBEIe IOPOAB! OCHOBAHUA GOKCHTOBOR TO/IIH COCTOAT U3
OKpYI'bIX MaToBo-GenbiX chepoNuTOB aHalbliMa pasmMepoM 1=3 MM, IJIOTHO MpU-
neraomux apyr kK apyry (puc. 4, I). Bokpyr MaToBBIX CepolITOB IPHCYTCTBYET
KaeMKa NpoapadgHoro aHalbliuMa. MeXay aBalbUHMOBBIMH Chepo/HTaMH pa3BHBa—

* Puc. 3-6 nomemeHbl B KOHIE KHUTH.-
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Fajpes mo guwue -1

Puc. 2. Ycnonus noKanudanui UEONUTUIWPOBAHHEIX mopod ( a ) u paapea uepea
BokcuToByIo 3enexe mo munun I-I (6)

! — ycnoBHpli KOHTYP GOKCHTOBOH 3amexu; 2 — 30Ha PACIPOCTPAHEHHS LEeOIH—
TH3aUMH; F - KPUCTANAMYecKue Nopoas! ¢yuaamenTa; 4 - Kopa BLIBETPHBAHHS; 7 —
ammuTel, BOKCHTH CO CHEpPOMTOBOH CTPYKTYpOiH, C KO/NIOMOPGHEIME NATHaAMH Be-—
MHTA ¥ KAOJHHHTA; 6 — GOKCHTH C KOMIOMOPGHOH CTPYKTYpO#; 7 — HeOoNuTH3alud
u kapboHATH3AUHMSA B KOPE BEIBETPHBAHHSA; § — KOHTYP PACHPOCTPAHEHHS UEOHTOR
B GOKCHTOBEIX MOPOAaX; 9 — HATPOMMT—aHANBOUMOBEIE mopoaw (BHe macwraGa)

IOTCH CKOIlleHHud JIy4HCTOI'0 HATPOJIHTAa. AHANLUUMOBLIE BblAelleHUS HMeIOT U MoMd=
roHallbHble OYepTaHHs; B HHX COXPaHHAIOTCH BKIKYEHHS INIHHMCTOI'O BeulecTBa GOK—
CHTOBOM NOPOAB!, KOHTYPEl I'pyGbIX OBJOMKOR, 3axBayeHHBLIX cheponuTamu (cm,
puc. 4, 2). Ha puc. 4, 3 fokasaHa CTPYKTypa NIOTHBIX AHANBLUHMOBEIX CheponuTo-
Beix ofpa3aopanuit Mog »7eKTPOHHBIM MHKPOCKONOM., B OTAeNbHBIX y4YacTKax BHOHO
3aMelleHHe aHanblLuMa Cl1ab0o paCKpHUCTANIN3OBAHHBLIM arperaToM KaoiluHHTAa,
lleonuTnaupoBanHble GOKCHTOBBIE NOpOAB], 3allerajpuie BbIle, HMET Cchepo/u—
TOBYI0 CTPYKTYPY ¥ COASDHAT KPYyNHbie 30HANLHbIE NATHA BCEBO3MOXMHON KOHDU—
rypauud pasMepoM OT HECKOIbKMX MHIIuMeTpoB A0 2-3 cM. Hpkue cHexHo-6e-
nmele W Oeno-pos3opble ndTHa 20(EKTHO BHIAENAIOTCH HA KpacHO-0YypoM M OXpPHCTO-
xentom GoHe Gokcuropoi mopons! (puc. 5, 1). ChepomuroBas CTPYKTYPA ONHCHI-
BaeMbIX [TOPOA HECKO/IBKO OT/IHYaeTCsd OT CTPYKTYpPhl HalleNlo LeO/IMTHSHPOBaHHBIX
nopod. B HHX XOpOWO COXpaHATCH OCOOEHHOCTH IepBHYHOH OOGIOMOYHOH CTPYK=—
TYypel GOKCHTOBBIX mopod. ChepolUTH NMpeAcTapinsioT COBOR CTAXeHHS TIMHHCTOH
Maccel OKPYrio#, MHOTA CIEerka YIIOWEeHHOH (OPMBI pPASMEDPOM OT 0,1-0,2 no
1-3 MM (oM. pHc.: 5, 2). Ouu cnabo ClIeMeHTHPOBaHBI, JerKo BBIKPALIMBAIOTCH,
B NIOTHEIX TVIMHHCTHIX NpociodaXx GOKCHTOBOW ToJMLIM, OYEBHAHO, IIIOXO MPOHHOAE—
MbIX, BO3HHKIU IJI0X0 obocobneHHble CheponuToBbie CTHXEHHWA, KOTOpble YeTKO
paanuyajoTcs TONMBKO B Hpoxoasimem ceeTe (cm. puc. 5, 3). BoKpyr riMHHCTHIX
cTaXeHu#i UeoauThl O0pasylOT y3KWe KaeMKH, 3aMellalT OTAelbHble OOIOMKH BHYT-
pu cheponuToR MM OGPA3YIOT MONHYIO NcepnoMopyiosy no HEM (cMm. puc. 5, ¥).
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I’clT ¢ HOCTPYKTYPHAST XapAKTEPHCTHKA aHalbUHMAa W HATpPOJHTA

Ananbuum HaTponuT nnacTundaToit | HaTpoauT uronbuaTbiii
I d I d I d

6 6,460 . O 6,652
2 5,618 5 5,915 @ 5,946
2 4,845 1 4,804 a} 4,704
3 3,832 6 4,417 2 4,331
10 3,401 4 4,108 1 4,098
1 3,248 2 3,483 1 3,411
10 2,910 1Q 3,160 1.0 3,155
1 2811 10 2,879 10 2,845
3 2,683 3 2,567 4 2,817
3 2,514 4 2,413 4 2,408
1 2,442 1 2,352 s 2316
4 2,245 10 2,258 i 2,248
il 2,118 4 2,180 4 2,168
1 2,018 1 2,051 1 2,047
7 1,909 1 1,986 1 1,852

5 1,875 3 1,876 = -
8 1,746 & 1,793 5 1,790

1 1,718 1 1,746 - -
2 1,701 N .70 1 1,699
4 1,601 1 1,588 5 1,665
1 1,665 1 1,576 1 1,567
2 1,499 2 1,532 3 1,520
2 1,484 g 1,461 5 1,453
1. 1,455 2 1,414 ik 1,409
6 1,413 3 1,383 3 1,382

6 1,363 3 1,364 - -
1 1,325 1 1,341 1 1,344
3 1.287 ool 1 1,335 ik 1,317
2 1,264 1 1,308 2 1,303
6 1,224 9 1,208 35 1,212
3 1,189 8 1,188 4 1,196
3 1107 4 1,144 2 1,141
' 4 1,125 1 1,123

KonnomopgHsie ndTHa B ONHCHIBAEMBIX NMOPOAAX — @TO Te YHYaCTKH, B KOTOpPHIX
npH BO3AEHCTBHU LIENOYHEIX PACTBOPOB IpPOH3OIIA NOJHAadA IepeKpHCTAaUIH3alHs
NepBHYHOTO BellecTBa GOKCHTOBOH mopoasl. OHH OGLIYHO CIIOKEHH! JJ0XO PaCKpHCTAal-
MU30BAHHBEIM, ClIaGo ABYNPEJOMISIONHM KAOMMHUTOM B &NIMTAX, KAOJIHHUTOM M Gé—
muToM B Gokcurax. Cpeau 6EMHT-KAOMMHUTOBON MACCH! NPUCYTCTBYIOT DelHKTH
neonuTos. Hepeako komnomophHble NATHA HMeIOT CIOXHYIO BEePMHKYIHTONOAOBGHYIO
CTPYKTYPY, BO3MOMXHO, YHAC/IEQOBAHHYIO IIpH 3aMelleHHH BEpMHKYIHTOBOI'O arpe-—
rara kaonummra (cm. puc. 5,5). Ha puc, 5,6 BHAHBI PenuKTHl HaATPONUTA Cpean
TOHKOHTO/bYaTol OEMHTOBOA MAacCChl, IpHYEM HIrONOYKH OEMHTA OpPUEHTHPOBAHBI MO
cnallHOCTH BepMHKYIHTONOnO6HEIX 06ocoGnenuit, .

[lpy nmepexpucTainusauud G0KCUTOBOIO BelleCTBA B KOJNNOMOpPGHBIX NATHAX Gé-
MUT U KAOMUHUT HACTIOYIOT XapakTepHsle Oad UeoiuTos bopmer BeineneHudt, Puc. 6, 1
OeMOHCTpPHpYeT MeTelbuyaTylo GopMy ckonnennii 6&mura, yHaACIeNOBaHHYIO NpH 3a-—
MELIeHUX HaTpojuTa. Ha 3neKTpoHHO-MHKPOCKONWYECKHX CHHUMKAax BHAHO, YTO no-
nobubie "MeTeNlOUMKH” COCTOAT M3 MeNKHX poMGOBHAHLIX KpucTamop GémuTa (cM.
puc. 6, 2). Ha puc. 6,3 noxasano 3aMelienue AYYMCTOrO HATponuTa cnafo pac—
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KPUCTAJNTM30BAHHON Maccoll Kaonunura ¥ Gémuta. Puc. 6, 4 OeMoHCcTHpyeT nceBno—
Mopthoay GémuTra 1Mo CHepOAMTORBIM CTSIKEHUSIM.

B HayuYeHHBIX LEONHTHSHPOBAHHBIX GOKCHTOBBIX MOPONAX LHEOIHTL! IpPeACTABIEHE!
aHaNBIMMOM ¥ HATPONMTOM ABYX IeHepalWi: NnacTHHYATHIM M HIONBYATHEIM. AHANL-
uuM Gollee paHHHl, OH KODPOAMDYETCH M 3aMelaeTCH HATPOIHTOM.

AsanbunMm GecClBeTHBIH, M3OTPONHBINA, NPHCYTCTBYeT B BHOe ChepoliuToB, DOpa-
3yeT Tak¥e Ko/NIoMoppHBEIe CrycTkH. Ha J:OdepaKTorpaMMaJé GOKCHTOBLIX MOpoa ANd

. Hero XapakTepHbl oTpaXenus ¢ d = 5,6 A. PeHTreHOBCKas XapaKTEepPHCTHKA MuHe-
pana npupefeHa B tabnuue. XHMHMYECKull COCTaB aHalblliMa, CoaepXamero HeKOTO—
pylo npuMmech rimHuctoro peuwecrea (s Bec. %): SiO; - 44,47; TiO, - 0,31; .
Al 03- 21,73; F6203 ~ 5,66; FeO - 0,14; Ca0 = 2,92; MgO ~ 017 Na,0-
12 84; K,0 - 0,18; H,0"~ 11,01; cymma - 99,81.

Harponur paHHeil reHepau#u CBeTIO—pO30BEHIH, NIaCTHHYATEHII. Donlee pacnpocr-
paHeH HATPONMT BTOpPOll I'eHepalMW HroabdaToro, dlecropaToro raburyca. O6e
pasHOBUOHOCTH HATPOJ/IHTA MMeloT GIuakHe nokasaTenHu npefomMienHs:Ng = 1,490;
Np= 1, 483; Ng=Np= 0,007. PeHTreHOCTpYKTYpHAd XapaKTepHCTHka HATPOIHTOR
npusenena B Tabnuue. Xumudeckuit cocrap Harponuta (B Bec. %): Si0, - 44,91;
TiO, ~ ne o6n.; Al 203 ~ 25,90; Fe,03 - 0,15; FeO - ne o6n.; Cal - 3,50;
MgO— 0,40; Na20 - 14,60; K70 ~ 0,08; H20 - 9,92; H,07 -~ 0,35; cym~
Ma - 99,91..

[lonpoas MTOrM KpaTKolf XapakTEepPHCTHKM LeO/IMTH3MpoBaHHBIX nopon Ceeepo-
OHeXCKoro paftioHa, crneayeT NOOYEpPKHYTH Cleaylomue ocobeHHoCTH.

1. LleonuTuaauug, - BepoaTHO, Obina obycnopleHa NPOHUKHOBEHHEM MIENOYMHBIX
MHHepaNnu30BAHHBIX BOA B TEKTOHHYECKH OCNableHHbIX 30HaX. PacTBopel MOTaH
oforamarbCa meNoyaMu NpH UApKYNAQWM 4Yeped TOJILY BYIKAHWTOBR, Claraiomux
kpucTannudeckut bynnament.

2. B peayneTaTe BO30elCTBHS WMENOYHBIX BOA GOKCHTOBBIE NMOpOAbI NMOABEPrlMCH
nepekpucTamiusaluy ¢ oGpazopaHneM ceponuTOBROH, KOMIOMOPGHOH CTPYKTYp, CBOH=—
CTBEHHEBIX TIOpOAaM TONBKO B 30HE LEOAHTHIANNH.

3. TI'pyboo6mOMOYHEIE CHAMIMTEI OCHOBAHHA OOKCHTOROH# TONmHM Kak Haubonee
NpOHHLAEMEIE 3aMeleHbl eOoJUTaMH Haneno, B amnuTax u GOKCHTAX HeOo/UTHl MpH=—
‘CYTCTBYIOT B BHOE pelHKTOB. BepodaTHo, oHM sBO3HMKaANM B G0llee WHMpPOKUX MaclITa-
6ax, HO KakK MeTacTabHIILHBIE oﬁpaadaannﬁ JIerKko paspyuwalliChb, B YCIOBHAX H3=
6bITKa TAUMHO3EMA 3aMellasiCh KaollMHUTOM ¥ GEMHTOM.

4. TonkopucnepcHself 6éMUT, XapakTepHeI Ana ocagouHbix Goxcurop Cerepo-
Onexckoro pafioHa, B 30He HeofuTH3auuM Gein npeobpaszopaH B Gollee KpynHBIE
arperartsl, TipudeM ¢opma o6ocobneHult ero yHaclledOB&HA [pH 3AMEIIEHHH Heo-
TUTOB, )

5. OnpenelleHue BpeMeHH NPOSIB/IEHUS L eONUTHIAUHH 3ATPYNHHTEILHO, TaK Kax
B npefenax 3alyXeMCKOro y4acTka OTCYTCTBYIOT MHUXaH/IOBCKHE H BeHEBCKO—CTe—
lIeBCKHe OTIIOXEeHud, 3alleraiolme Ha OGokCHTax. MOXHO NHIBL KOHCTATHPORATH,

YTO LEeONHTUBALNS NPOSBHNACE IIOC/]E (GOPMEDOBAHHS GOKCHTOBOH 3aNeXy.

6. lleonmuTU3annsg MOMET CBHOETEILCTBOBATL O BIHMAHWM IVIyOMHHBEIX SMaHAaIHN
Ha (GOpMHMpOBaHHE KOP BLIBETPMBAHMA M GOKCHTOB. P41 @aBTODPOB TECHO CBS3BIBAET
nponeccsH MolHOTo KopooGpasopahus C ruaporepmalibHbiMi [ Pasymopa, 1977 ].
Opnako pelleHMe STOr0 Bonpoca TpebGyeT cnenualbHBIX HCCllefoBaHMH,

/luTepaTtypa

Amurpuen $.JI. KonTHHeHTANLHEIE OT/IOXEeHUS GOGPHKOBCKOIO MOPH3OHTA HWXKHErO kapbo-
Ha [lpunarcko# mmanusel: ApToped. AMC. ... KaHd. Ieoil.—MHH.HayK. Bunbaioc, 1977.
Kane6epr 3.A., llepanno E.[l. O6 ananeunm— i HeOMHTCONepXAIMX Nopoaax Hs Cepew
po~OHEXCKOro MeCTOpoXaenusi Gokcurop, - [lokn. AH CCCP, 1962, T. 142, No 4
Kane6epr 3.A., Jlepanno E.Il. O6 anambumv=- u neonuTcomepkaiuux noponax Cesepo-
Onexckoro pafiona u 06 ux ponu B %xcnrmﬁpaaosannn - B kH.: Kopa priBeTpHBaHHSA,

M.: Hayka, 1963, Bem, 5, ' ‘
Kans6epr 3.A., Jlepanpo E.Il, Maxunay 3K, GoxcuTy cesepo-sanaga Pycckoii niar—
popmel. = B ku.: [lnatdopmennsie Gokcuret CCCP. M.: Hayka, 1971.
Pazymora B.H. [lpepnre Kopel BblBeTpHBAHMS M THOAPOTEpPMAanbHBI npomecc, M.: Hayka,
1977,
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YIOK 549.67:553.068.3:553.492.1

B.A. CYIIPBIYEB

TMIEPTEHHBIE 1 THAPOTEPMAJIBHO-BA/IO3HBIE
[NEOJIUTBI BOKCUTOB U KOP BBIBETPUBAHUSA OCHOBHBIX
N HIEJOYHBIX IIOPO/]

LleonuThl SBAAIOTCS TUNOMOP(HBIME MHHEpalaMi NPUIOBEPXHOCTHBIX dacTel IH—
“Tocpeps! 0o TIYOMH HeCKONbKMX KW/IOMETpOB, I'Ae OHM IO PaclpOCTPAHEHHOCTH, Be—
pOdTHO, C/IEOyIoT 34 KBapleM, Mo/IeBBIMH Wnatamu, amgubonamy, KapGonaTaMH H
CAMHMCTBIME MHuHepanamy. BolOHble xapkacHble aloMOCHIHKATE! IeJlodel U Iel1oq-—
HBIX 3eMejlb MOT'yT OOpasoBLIBATHCH B NPHPONE PA3IMYHBIME IYyTAMU: B DeayiabTarte
THOPOTEPMAILHON Mo CTMATrMaTHYECKOH [edaTelbHOCTH; ABNATECH B ONpPeNefleHHbIX (H-
BHKO-XHMWYECKMX M IeOoXUMHYECKHX OOGCTaHOBKax MpONYKTAMH OHAreHesa, MeTare-
He3a, HANIOXEHHOT'O0 IHAPOTepPMalbHO-BANO3HOT'O METACOMATO3a B OCANOYHEIX M OCa-—
NOYHO=-BYIKAHOIeHHEIX (hopMauMax Meaoaoﬂ-xaﬁnoaog, a TakKe BOSHMKATE B YCIO-
BHMAX TUIepreHe3a W NedoreHeaa

HeomuTel MHOrna BCTpedaTCHd B GOKCHTOBBIX PyAax H KOpax BEBETPHBAHUS Mar—
MATHYECKHX MOpoAd, I'de HX TPaAHIHOHHO CYHTAIT THIEPreHHBIMH 0o6pasoBaHHAMH.

LleonuThl 9MOBHAILHEIX M XeMOTeHHO—ocafo4Hbx GoxcurTop. Bneperle accouma-—
IM" LeoHTa-rapMoTOMa C TVIHHOSEMHCTHIMM MHHepadaMH GbUla ycTaHOBIIEHa
B.M. TonaumaeM [1938] B mesosoitckux THEGCHTOBBIX GOKCHTAX BOCTOYHOI'O CKIO~
Ha Cpennero Ypana. Toannee B nepoHckux Goxcurax Kamenckoro pationa (Komue—
[aHCKOe MeCTOPOXIEeHHEe), TeHeTHYeCKH CBAGAHHLIX C H3MEHEHHeM NHaGas3oBHIX MO—
pon, 6wuto obHapyxeHo [ Bemecnaecku#t, 1974] nmpucyTcTBHe re#tnaHoiTa W rapMo-
TOM& B ACCOUVAIMK C cuoepuToM ¥ Gaputom. B mectopoxnenusx Cepepo-Ypanb-
CKOit NeBOHCKO# GOKCHTOBOH NpPOBHHIWY, CBA3AHHBIX [0 NPOHUCXOXKOEHHIO C GOKCHTH-
BauMell MepPeoTIOKEHHOTO B MENKOBONHOR 30He Mopsl NaTepuTHOTO Marepuana, HpH=—
cyTcTeyloT, No namHbiM C.H. BeHecnaBckoro, B HH4TOXHOM KOIHYECTBE OHAr'€HE—
TEYecKue Xab6asuT, ¢WUIMICHT W GePPLEPHT B NaparcHe3uce C XalueloHOM H Kalb—
uptoM. Tonbko B GokcuTax ‘camoro cepepHoro = COCBBHHCKOI'O = MeCTOPONIEHHS
conepxaHue xabasura gocturaeTt 4,5%.

LeomuTer o6napyxens! [ Benecnapckuit, 1974] B cuneHo uamenenmmx (pechmu-
¢uuMpoBannex) Gokcurax Kalipaxckoro mecropoxnenns CpenHeasuaTcKoft GoKCHTO-
HOCHOR o6nacTH, e OHH BBHIMONHAIOT MHOI'OYHMC/IEHHbIe IOPhl B THOpode H NpedCTap=—
ngioT B Helt coBMecTHo c KapGoHaTH3auue#d onHy H3 MoclnenHux ¢as MuHepanoobpa—
30BaHH4.

Ha mecropoxnenuax Cepepo-OHexckoro GOKCHTOBOT'O palioHA& B NATHHCTHIX
OOKCHTOBEIX Nopodax ChepoiIMTOBOM CTPYKTYpPeEl M B OCHOBAHHH HIDKHeKapOGoHOBOM
GokcuTopolt Tomuu (GasaneHoM Komrnomeparte) pcrpeuestl [ KanwGepr, Jlepanno,
1962, 1963] cheponuThl W KPHCTA/UIMKE (UITHIICHTA, AHAILUMMA ¥ SIMCTHIBOH—
Ta (?). B npoMexyTKax MeXny AHANBLIHTOBHIME ChepPONHTAMH.GBUIM olpeneeHbl
[Aacenxuna, 1978] Gomee nosauMe reHepaumy pamMaIbHO~IYYHCTOTO HATPOMMTA.
AHanemMM HMHOIZa B BHOe KAeMOK OKpyXaeT ofMOMKM H3MEHeHHoro ImpuTa. Bcea
GoKCHTOBaf TO/MMa COCTOMT M3 NMepPeoTIOKEHHBIX NPoOYKTOB KOPHI BbIBETPHBAHUS
muxpuTop. K.HM. Tpy6una cuuraeT, 9To GEMHTOBEIE GOKCHTH SBISIOTCH MepPBHIHbI-
MU M TPUYPOdYeHH! K OENpPecCHaM B BepPXHE[CBOHCKHX IOpodax, 3ajieras Ha Kaolld-
HOBO# Kope.

TMocne nccnepopamut B.X. Hacenxuuo#t [ 1978] ueonmurconepxamue noponsl Ce-
Bepo-OHEXCKOro pa#foHa He MOT'YT PACCMATDHBATBLCA KAK NHACEHeTHY&CKHe o6pado-
pammg, xota X.I'. Wmbunckaa u J1.C. Oy6axmsa [1978°], nonaras, uto "mannume
CBeXero NMHPOKIACTHYECKOI'0 BelleCTBA SBASeTCH o0f3aTellbHbIM YCIoBHEM ofpaso-

1K TUITY THIEPreHHBIX LEONHMTOB MOXeT OBITh OTHeCeH MOATUIl eforeHeTHHeCKHX
UEO/IHTOB UIS0YHbIX NOYB CONOBOI'0 3ACONEeHHd, NMoAPOoGHO PacCMOTPEHHBIX B Cle-
nuanbHo#t paGore [ Cympemer, 1976] .
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BAHHA HeoJHMTOB” B OCAAOYHBIX TOPONax, MBITATCH CBA3ATH (OPMHPOBAHHE LEOJAT—
conepKamux GOKCHTOBEIX Pyd C BbHIBETPHBAHHEM Mpo6IeMATHYHOTO BYIKAHHYECKOIO
nmemnia AepoHCKoro poapacra. CuETaeTcd, UTo UpH TENepPreHHOM Npeobpas3oBaHuM. UeoTH~
TOE BOSHHK&IH KAOJIMHHT, a4 3aTeM M G&MUT, B HIKHeH xe HacTH Tolld, MeHee
SATPOHYTOH NpollecCAMH BhBETPHBAHWUS, LE0JHTHl COXPAHHIHCH. 1akHM obpasoM, Ha—
J0XeHHas UEOJNMTH3AUHMA MpedUlecCTBOBAlla BOBHUKHOBEHMIO INIHHO3EMHCTBIX MH-—
Hepajlos, :

3.A..Kanb6epr, E.I1. Jlepanno & B.K. Maxnay [1971] orMmewann, uTo Habmo-
[NaeMble B KOpax BHIBETDHBAHHS BYIKamMToB Cepepo-OHEXCKEX GOKCHTOBBIX MeCTO—
POXOEHHN BTODHYHBIE WSMEHeHHS B MOpONax He BCErfa BHIBBIBAIOTCH NPOLECCAMH
BEIBETPHBAHNH, B HEKOTOPBIX Cly4dyasX He HCKIYaeTcd BIHAHUE TIOCTBYJIKAHHYE Ce=
KHX T'HApPOTEPMAalBHEIX PacTBOPOB (o6oramenne nopod KpPYNHOIMCTOBATBIME 30J/10-
THCTO=-OYPBIMH CITIONAMH ¥ LEOMHTAMH, NPHCYTCTBUE NPOXHWIKOBBIX BHIASEHHH X/IO=
pHTA, KANBIMTA M NaJbINOPCKHT-CElHOMNTa). LleONUTE BOSHHKIN B DE3YJlbraTe NOCTY =
JIeHMs TepMAIbHBIX IEIOYHBIX HATPHEBBIX PACTBOPOB M0 KOHTAKTY GOKCHTOBOA Toll—
IE C NOACTHIAMHEMHA BepXHEeNeBOHCKHMH NeCTPOUBETHBIMHE INIHHAMHE, Takxe MoOBepr—
IIMMHCA B BepXHe#l 4acTH Npoueccy UeoMuTH3auuM. Henbad HCKIIOYHUTH BOBMOXHOCTE
MofABIIeHN] [EONHTOB B CBA3H C OXHBIEHHEM BYIKaHwdeckolf, a cleloBaTelbHO, H
THOPOTEePMABHOR NeATeNbHOCTH Ha NPOTSXEeHHH CPpemHero nepoHa-panHero Kap6o-
Ha. [IpunepxuBagch rEAPOTEPMANBHO=-BANOSHON TEOpUM CeHe3UCcaA OPEeBHUX KOP Bble
serpuparng B.H. Pasymopoit [1977], MoxHo mpegnonaraTb, 4To IPH OBHXESHHH
BBEPX 70 padpedy MOPOHCXOOHIIC 3aTyxaHue OeaTellbHOCTH BOCKOOAWX HUIKOTEMe—
HepaTypHBIX TMOPOTEPMAJIbHBIX DPACTBOPOE U B paclpefe/leHHH HeolUTOB HALUTH
OTPAXKEHUE BOPTHKANLHAY METACOMATUYECKAS SOHANBHOCTL TNEPREYHLIX OPEONOB BEl-
me/ayEBaHEd H CTaOMfHOCTE NpoLecca.

B Ulnpokorckom pafione KpuBopowbg Ha ofuofi ua sanexe# Bricoxonoubcroro
BGOKCHTOBOT'O MeCTOpOXOEeHHd, NpeacTapIanmeM cobolf OpepHIOn JIATEPHTHYIO KOpy
BHIBETPVMBAHVS YNAbTPabasuTop, ampnOGOMATOB ¥ MKEIESHCTHX TOpPON, IPHYPOYESHHBIX
K JexadeMy 6GoOKY KPHBODOXCKON cBHTEI, 6vulM BcTpeuenw | 3orkmu, 3y6op, 1972;
Cynperaes, 1973)] srnenerua dwmmncuTa. B uycTorax W KaBepHax KamMeHucTol
BGOKCHTOBOH pPyAB! HaGMOOAlOTCA CKOWIEHHS HEeNpaBWIbHOH GOoPMEBI M- MHKPYCTALMH
B BHAe KOpo4eK, MHKPONPY3, WAPOBHAHBIX arperaToB M CIOXKHBIX B3AHMHO -IPOPac-—
TAEX OBORHUKOB KPUCTA/NIOB (GU/UIMIICHTA XKEITOBATOrO LBETa pasMepoM Mo
5 mm. Tub6cuTopble BOKCHTE! BBICOKONONBECKONO MECTOPOXACHUA [0 I'eHe3HMCy CHM—
TapTcd JarepuTHEIME obpasopanmsmu. 10.B. Bacc [1958] naspan ux meracoMa-
TugeckuMu. B.H. Pasymopa [1977] mokasana, uTo GOKCUTHI HEe HB/SIOTCH BEPX—
Helf 30HOII mpodm/ig Kophl BHIBETPHBAHHS, a MNpencrapilsioT cobolt Gonee mospeue
Ha/lOXEeHHEle 06GpasoBaHMd OCaNOYHO~-XeMoTreHHoro (mmacTopble GOKCHTEI) WM HHGUIB-
TpauMoHHO-MeTacoMaTHiecKoro (/aTepuTHBIC, H/M SMOBHAIbHEIE, GOKCHTHI) MPOHC-
XOMIAESHAS.

O6pasopanue GWITHNCHTA . IPOMCXORMWIO Tociie copPMHPOBAHNH BBICOKONOIBCKUX
GOKCHTOB, COCTOSUMX M3 CKOIUIeHW#t rubbcura, 6&8MuTa, réTHTA, I'eMaTHTa, Kaollh-
HHTA, PAVIyasHTa, X/IopaTa M anyHuTa. OHToreHusd KpPHCTaNNIOB ¢QWITHIICHTA M
B3aMMoOTHOULIeHHe HX € ruApookuciaMu Fe m Al, a Takxe INIMHECTBHIME MHHepala-—
MH CBHME TelIbCTBYIOT O Ha/IOXKeHHOM xapakTepe neonuTHsauuu. OHa reHeTHYecCKH,
BEPOSTHO, CBA3AHA HE C NMPOUECCOM THIEPreHHoro MaMeHenus GokcuTos [ 3oTkuH,
3y6oe, 1972], a ¢ uuMpxynsuuell HESKoTEMIepaTypPHLIX MEMOYHBIX MEAPOTEPM, KO—
TOpbIM NpenuleCTBOBAIH NMOCTYNAIMHEE CO CTOPOHBE! ArPEeCCHBHEIE TNIHHO3€MHCTEHIE
pacTeophl, NPH B3AaHMONERCTBHH C KOTOPLIMH B Kope BHIBETPHBAHHE MOTWIH CHOp-
MHpOBATBECH GOKCHTOBBIE 3ANIEXH.

M.A. KnuTyeHKO BCTPeTHII LEOMHUTHl B Mej-llaleoreHoBrIX GokcHTax Mano-Aneg-
ceeBckoro paapesa Huxomonb-Mapranueporo Gacceitma, rae ouft cmarawoT TomolBy
MapTaHUeBopYOHOTO IUIAcTa. B MHTEPCTHUMAX MexOy TeMaTHT-THO6CHTORBIMH [ICEB~
NOOMHTAMH BCTpPevaloTCHd arperaThl H3OMETPHYeCKHX a3epeH xabasuTa paaMepoM 0o
3 MM B NoNepedHUKe. ‘

leonHuTE B GOKCHTAX PASNMYHOr0O I'eHeauca (IATEpPHTHLIX ¥ XEMOT€HHO=OCAMNdOYw
HBIX) MOTYT HMETH AMATeHeTHYEeCKOoe ¥ TUAPOTepMANLHO-BALOSHOE NPOUCKOMKAE—
HHEe,
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lleon#Tel XOop PHIBETDUBaHMS MATMaTHYECKuX Nopof. LleomuTsl mMoryT ofpasobBbi-
BaThbCd B KOpax BhIBETPHBAHMS IEMOYHLIX U OCHOBHEIX [OpPOA, I'le OHH COXpaHSIOT
yCTOMYMBOCTE B YCOMOBHAX 2K3oreHesa. 3aMeTHEM, 4To TPafXuRoHHBW TepMuE "Kopa
BEIBETpHBAKUS" yHOTpeblseTcs ob6bMNHO B CHIY NPHBBMKM, XOTH OH M He o'rpaxaert
CYyTk HBIEHHA, B KOTODOM YHACTHE BLIBETPUBAHWE B OOGCTBEHHOM CMEICHE CIOBA
OTCYTCTBYET.

B nunefinolt kope BrIBETpUBAHHMS MfoMuT-ypTHUTOBOH cepuu mopon Topel KOkcmop
Xubutickoro mMaccusa M.[. HdoppMman [1962] omucan GWIIMICHT, TOMCOHHT H
HATPOJIMT, NApareHHLIMH CIYTHHKAMH KOTODLIX ABJISIOTCS MOHTMOPWIUIOHMT, ¢paH-—
KOMAT, XAllefoH M ruaporeTHT. TOMCOHHT M (WIMICHT BXOAAT B COCTap INpeyli-
TefiHa M €BI4IOTCH CTaAMHHBIME MHHepajamy, BOSHHEIIMMHM B NpoHeCcCe I'HEOPOITHTH=—
YeCKOI'o paadiioXeHns HepelnHa B IMelodHol cpefe.

Ulnpeymwrefinel npoTepoaolickux memounkix mopon OxTab6pbckoro mMaccepa Ilpu-
asopbd COCTOAT M3 ArperaToB HATDOMMTA, TOMCOHMTAa; r'uG6curta (ruapaprunaura).
lNepecuer xumuueckoro ananuasa umpeywrefna (s %) SiO, - 39,92; AlyO3 -
33,65; Fe203 - 0,20; MgO - 0,15; Koy 0 - 0,10; Nay0 - 13, 24; H O+ =
12,27; H,07 - 0,67; X - 100,20 [Epemenxo. Banerep, 19711 nae'r TaKoe
CooTHOWeHNe MHNepalbHbX KomIoHeHToB (B %): marpomur — 79,3; TOMCOHHT —
7.0; ru66cur - 13,7. Hanuune oTHX MuHepalop MofTBepXKOEHO HAMH OINTHYECKH
u audparToMeTpuyecku. llnpeymrefins HedeMHOBEIX MEIrMATHTOB H erMaTOHAHBIX
MapuynonaTop [IpHasoBbs BOSHHKIM He B pedyibTaTe THIepreHeaa, a spidioTcH
IpoayKTaMH l"l‘I.ClpOTepMHJEHO'-MGTBCOM&TH‘-IGCKOPO H3MEeHeHHud Hedﬁﬂﬂ}lﬂ., coajanuTa
¥ KaHKpHHHTA.

Ilpy nayuesuu nuHeHHO KOPEI BEIBETPHBAHMS OCHOBHEIX MOpPOA Benbmycxoro
HHTpYyauBA B YabekucTame 6piiM pcTpeyenn [ Konmmaes, IMax, 1971, 1973] neomu-
TOBBIC B3a/leXH, cocTommue HA S0% H3 CPepONIMTOR HATPOMHTA, OOCTHTAOMHX B
nonepeunnke 3 MM. HaTpomuT samMemaeTcs XailuedoHOM H ONAMoM. 30EChH XE H3—
BECTHE HeaHayHTelbHbIe BhIle/IeHus TOMCOHUTA, I'MejHHHTa, xabasuTa M (H/LUIHIICH-
Ta. [lo-BHOAMMOMY, He LEONHTH KOPbl BLIBETPHBAHHA ra6G6pounoB, & HH3KOTEeMIepa=—
TypHble GIU3NOBEPXHOCTHEE MHAPOTEPMANILHEIE PACTBOPH, COPOCHBLIME paHee meno—
gM, dBISIMCh HCTOYHHUKOM ofpasopaHMd Ipocioep ollaja Ha 3anafHOM “OKOHYaHUH
xpebra KynbmwysTtay. [ipipona ueonuToBoli MHHepPaIMB3aUMA KOPBEl BLIBETDPUBAHMA
OCHOBHbIX HopoA BenbTay oo KoHuna He BeiacHeHa, xoTd A.A. Konnaer [Ilpupon-
Hble COPGEeHTHL:., 1974] oTHOCHT ee X runepresHoMmy TEny. B mpojune BhBeT-
puBaHusa raGOpoHOoB BBIACNMIOTCH 30HBI HEH3MEHEHHBIX M NE3HHTETPHPOBAHHBIX
raGCpoBAOE, XIOPUT-CofACINUTOBHX, XIOPHT~CYHI'YIKTOBLIX ¥ XNOPHT=HOHTPOHKTO=
BBIX Topoa. HamoxeHHag meonuTHaALWSE NpuypodeHA EMEHHO K OBYM MOCHEAHMM 30-
HaM. YOuTHIBAY COBMEMEHHOCTH [IMHeRHEIX XOp prBeTpuBanud B BenpTay C soHa-
MM KONBIEBEIX PA3/IOMOB, PA3BHTHIMH B MPUKOHTAKTOBEIX 4YACTAX HHTPY3u#  rab-
GpouaoB, B OpUHMMAad Bo BHUMAHMe KoHuemmio B.H. Paaymomo#t (19771 o ceasu
$bopmHpoBAHES OPEBHHX KOP BHIBETDHBAHHSA C.I'HAPOTEPMANILHEIME NPOLECCaMHU, MOXHO

* YBA3ATH NEOJIMTH3ALHIO IHHEHHON KOpEl BhIBeTpPHBaHHA GellbTayCKoro HHTPY3HBa C
MeTacoMaTHYeCKHM BhINe/lauyHBaHHeM I'HApoTepMallbHO—-Bano3HOIro I'I]JOHCXO}K.CIEHHB.

Lleonuts BeTpeuensr [ Amnaxeepnues u ap., 1978] B ra66pounax oduomuToBOH
tdopmammn Manoro Kapkesa (Asepbaitnxanckas CCP). Ilnomanbs BhIXoda HEOMMTO-
HocHbIX rab66po B CeBano-AKepHHCKOH TeKToHo-MarmaTHYeCKo# 30He OoCTHraer
16 ¥M2. 3geck BHAENLIOTCH HM3KOTeMNepaTyPHEIl THOPOTepMaNbHE M THIepreH—
HBIf TeHeTHYeCKHe THIB! JOMOHTHUI=JIeOHrapnuToOBOH MUHepanusauwdn, Marpulei .
Ipouecce LeoddToobpazopalusd B oOOMX Ciyyadx dBISINCH KQIbUMEBBIE AIIOMOCH=-
TYKAaTEI,

B OCHOBHBIX M3BEpXeHHHIX Nopodax (mmabasax M QHAGa3OBLIX MOPPUPUTAX) OK-—
pecrHocreit Cumpeponons u 6accefiHa p. AnpMBI, & Takkg B TypoOpexuHax BY/IKa-
Hugecko#t rpymner Kapagara s Kpemmy eemenensr [ Cynpsmep, 1968] nea rene-
THYEeCKUX THUIIA JTOMOHTHTA: T'EAPOTEPMANBLHBI, BRIIAKAIOWUY W3 PACTBOPOB COBMECT—
HO ¢ KamplToM npd 150°C, ¥ runepreHsell, MeTacoMaTHYeCKM PasBHBAWMHACS
10 OCHOBHOMY IUIarHoK/I1a3y. BMelajoux Hopod B YCIOBHAX K3oreHeaa.

B mnomwanHo#t. kope BLHBETPHBAHHS MHPOKCEH=IUIATHOKIA30BLIX NMOPPHPHTOB Ga~
saleTOBOr0 cocTapa B 3anafgHol wacTi DBpueHTcKo-AmeOyTaKckoro aHTHEIHHOPHS
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(Openbyprckaa o6nacte) B.B. I'ynoumukopwm u ap. [1977] Bcrpewen neosrapnur.
B xopeHHBIX nopooax OH BBIIOAHAET MHUHAAIMHEI COBMECTHO C anbbuToM. [leoHrap-
OMT B MOHTMOPH/UIOHMT=THAPOCTIONHCTON 30HE NPoMeXYTOYHOT'O DPasiloNeHHs yCToH-
uuBo coxpaHsgeTcd. Hembasd corfacHTbcd ¢ MHEHHEM ABTODPOB O MPAKTHYECKOM 3HA-
YeHWM YCTONYMBOCTH JieoHrapauTa (MeTalloMOHTHTa) B KOope BBIBETPHBAHHSH, TAK
KAK KOHIEHTPALHH ero 34eChk HeaHAYMTe/bHbl M [paKTHYeCKAas UEeHHOCTE MAalOoKpeMe
HE3eMHCTBIX LEOoIHTOB THIA JIOMOHTHTA B KadecTBe COPOEHTOB, MOMIEKY/IdpHBIX

CHT ¥ KaTaln3aTOpPOB COMHUTENbHA.

B nmpoaykTax BblBeTPHBAHMS IUIATHOK/IA30B rab6pouOHBIX NMopoR Maccuea [lame
(ArnanTuyeckas Jlyapa) peHTreHoBckMM anamuasoMm ycranopienw |[Ildefonse, 1977]
xa6asiT, rellaHIAT—IHHONTHIONUT, MOHTMOPWUIOHHT, Gefine/yiuT ¥ KaonuHuT. O6-
pasopaHNe HEOJIMTOB OTHOCHTCH K NEepBOR CTAdWy BLIBETPHBAHHSA IUIATHOKIIA30B
Tuna nabpanopa, B KOTOPBIX B YC/IOBHgX THIEpPreHesa yMeHBIIANOCH COdepxaHue
Ca, Na u Al npun orTHocuTelbHOM oforaweHun Si.

B HukemeHocHoM Kope BLIBeTpPHBAHWS CepHeHTHHHTOB B Panakmype (Vunna) omu~
cagm [ Chandhare, Sharma, 1971] npoxunku cTWIL6MTA KpacHOro LBeTa, BOSHHK—
uMe, BEPOSTHO, B Pedy/bTaTe HANOXEHHBIX HUBKOTEeMIEepaTYPHLIX THOPOTEpM.

HoeooGpasopanus UeONMTOB B KOpAX BLHIBETPHBAHHS MATMATH4ECKHX NOpOAd BO3—
HHKAOT HYACTHYHO 3a8 CYeT I'MIEPreHHOrO ¥ B OCHOBHOM HHM3KOTEMHNEepPaATYPHOrO [HA-
poTepMalbHO-BANO3HOI0 NpeobpaszoBaHus UIATHOK/IA30B M (elbalna TOHOOB.

(®opMHEpOBAHEE HEOJHTOB B [PEBHHX KOpAX BHIBETPUBAHHWS IIEIOYHBIX H OCHOB=
HBIX TIOPOM, a TAKXKe p MATEpHTHHIX (9MOBHANbHBIX) BOKCHTAX MoXeT NPOTEEATE He
TONLKO TIOA BO3AeCTBUEM FHIeprerasa, Kaxk NPUHSTO CYUTATH, HO M NP AKTHBHOM
Y4ACTHHM HAJIOXEHHBIX THAPOTepPMalbHO-METACOMATHYECKUX MPOUEecCoB, NPHYHHHO
CBAGAHHBIX C LUHPKy/IgLMell ¥ pasrpyskolt MHHep&.‘lHaOB&HHbD( HHUBKOTEMIEepa TYPHBIX
MONOYHBIX BOO myﬁr{mioﬂ OHPKYIAUHH.
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YOK 549.673.1

T.H. COKOJIOBA, 5.M. BCPOHHUH

AHAJIBIIMM W3 BEPXHEINEPMCKUX OTJIOKEHUH
OPEHBYPI'CKOI'O TIPUYPAJIbA

B pepxHemepMCKHX OTIOMEHHSX nplry'panbﬂ anammmm H3BECTeH NABHO M OMHCaH
panoM mccinemopateneht [Pentraprer, 1940; Bonabmepa, 1953; IltorHukos, Mo=
amn, 1969; Koccobckan, Corkanoea, 1972; Bypeanoea u aop., 1974; Mypaesee,
19751, Ofpagopanie amambUMMa CBS3HBAETCS MMG0 C TPOUECCOM METACOMATH-
49eCKOrO 3AMEeHNs MUHEPAIbHLIX KOMIIOHEHTOR NOPON OCHOBHOFO COCTABa, JHGo
C CHHTE30M 34 CYET WMEeNOoYHBIX, CYWECTBEHHO HATPUEBHIX NOpPoBHIX (Wmyu TepManb—
HBIX) Bod. B mocnenwem ciydae CumMkATHEIR MaTepual, HEOGXOOMMBIA AT GOPME
pPoBayMg MHEHepaja, NOCTaBIAeTCH HECTOWKMMH KOMIOHEHTAMH OCHOBHOIO COCTABa -
o6rOMKaMK TIOpoll, IWIArHOKIA3aMH, BYIKaHNYeCKHMH CTeKnaMu.

B mayuenubix Hamu paspesax OpenGyprckoro [lpuypames Maccosoe MosiBIeHHe
aHaAIBLOMMAa CBA3AHO C NopodaMH TaTapcKoro fpyca, (opMHpPOBAHHE KOTOPBIX MpO-—
HCXOOWIO B pasHoOBGpasHbIX (AUMANLHEIX OGCTAHOBKAX OT MPeCHOBONHO=KOHTHHEH-
TaJbHBIX 00 34COINOHEHHO-IATYHHEIX, Hame Bcero aHalnbUMM MPUCYTCTBYET B L~

© MEHTe TNecYaHblx Topold (amuy ONpPecHEeHHBIX NaryH, NOAMEHHBIX O3€pP H 3aCTOHHBIX
BofoemMop, ofpasys To nepipepH# oGIOMOYHBIX 3€PEH ¥ B TNOPOBBIX NPOCTPAHCTRAX
arperaTsl ¥3OMeTPUHYHBIX KpucTaliukos pasmepom 0,03-0,10 mM, a Tamke CRIOB-
HOM LEMEHT OTHeNBEHBIX Yy4YacTKop Nopoarl. Hambomee o6uibHEIE HOBOOOpasoBaHud
aHaNbUMMAa OTMeYaloTCd B Me[IcHOCHBIX NeCYaHWKax, e aHANbIAM B ACCOLHAINA

C XpU3OKo/LIO# gensderTcd rIaBHBIM KOMIOHEeHTOM HeMeHTa nopod. HauGonee Kpym-
Hble H Xopollo orpaHeHHble KpHCTA/UIE aHAILUMMA, NMpencTaBlsiomHe COGOH KoM
6MHALNIO TeTPArOH-TPHOKTasapa M Ky@a, BBLITONHAKT MHOMOCTH KPYNIHBIX DPAKOBHH
HefIemMnol B MeNeHOCHBIX aleBpoinTax (pHC. 1)1. B a1ux Xe nopogax aHalbLuM
gBngeTcd o6AsaTeNbHEM WIEHOM MHKDPOKOHKPEeUHOHHBIX BhloeleHu#t remMatuTa, o6pa-
3yd, KAK NpapwiIo, flo Nepudepnn Takux obpasopanuit nubGo kaitMy M3 xopolo orpa-
HEHABIX KPMCT&INIOB, JIHGO CINIOWHYIO Maccy. D neHTpanbHBIX yHacTkax naubornee
KPYyTHBIX TOPOBBIX BhIASIeHWH aHanmbivMa B nemanbm nopofax $aluu OCONOHEHHBIX |
NATYH WHOPAA OTMedYaeTcs onand.

B paapese BepxHenepMcKuX oTiowenu#t OpenGyprckoro [lpuypanes maccomoe
nosplieHe ‘aHalblHMa B [eMeHTe MecYaHbIX Nopod OYeHb 4YeTKO KOPPelHpyeTcdA C
rpapuuelf CymeCTBEHHOIO M3MeHeHHd cocTapa Taxenolff gpaxuuy Ea CpaHAle Ka=-
sanckoro u TaTapckoro spycos (puc. 2). Ilopoasl Tarapckoro spyca B OTIHYHC

1pye. 1, 3 cM. B KOHUE KHUIH.
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Puc. 2. CxeMa pacnpocTpaHeHus aHalbLMMAa B pa3pe3e BepXHENePMCKHX OT/IOXe—
nuii Openbyprckoro llpuypansg

I — necusHuK; 2 = aneBpoONUT; 3 — rauHa; 4 - H3BeCTHHK; 5 — AonoMuT; 6 —
CHIC, AHTHAPHT

OT HIXKeNexalHuX XapakKTepHU3YIOTCHd MNOofBJIeHneM B3HAYMTENIbHBIX KOJWHeCTB SMHA0TA,
aM(pu6oiIoB, MOHOKIMHHBIX IMMPOKCEHOB M CHeUH}H4eCKOro amnaTuTa, MepernoiHeHHOTOo
PYOHBIME BEMIOYEeHMSIMM M clnabomarmuTHoro. lMcyesHoBeHue smmmoTa M, CKopee BCe—
ro, ampubosiop NMPH OBMXEHHH BHH3 N0 paspesy oO0GbgCHAETCH, HOCOMHEHHO, O6BM=—
HBIM IpolleCcCOM BHYTPHCIORHOI'O pacTBopeHHd. YrTo ke KacaeTcd MOHOKI/IHHHOI'O
NUPOKCeHa, NMpeACTABIEHHOI'0 CBEXUMH 3epHaMH OHOICHOAA, & TaK¥e 4YacTH O4eHb
cBexux amM¢uboloB, TO HANWYHE MX CRA3AHO HENOCPEeACTBEHHO C [OpoOdaMH TaTapc-—
Koro gpyca. "lOpeHMIbHEH” OGIMK STHX MHEHEDAIOB, BCTPEYAIOMHXCH B &CCONHAUMK
C peAkHMH TaGMUTYATEIME OGIOMKAMH OCHOBHBIX INIAMHOKIA30B H OCTpPOYroilb—
HbIMU KolbeBuAHLIMH 3epHaMU KBapla, laeT OCHOBaHHWe IMPeArno/IoXKuTh, YTO C TeppHreH=
HEIMH MPOAYKTAMHA B TaTapcKoe BpeMsl TOCTYIAal THPOK/ACTUYeCKuii MaTepual.

Bheula npopefeHa cheunaibHag paboTa Mo KcCleqoBaHHIO OTAMBHBIX KpHCTAl-
JIOB AHANBIMMA C TIOMONILI0 PEHTr€HOBCKOI'O MHKpoaHaluaaTopa. Ha‘ puc. 3 mpH-
BeleH:l pacTpoBhle H300paxeHUs B PEHTIeHOBCKOM CHEKTPe ONHOro M3 Haubonee
KPYIHEIX KPHCTA/UIOB aHaNnbIuMa, OTOOpAHHOT'O MoA GHHOKYIISPOM. K_ax MOXHO BH=
neTh, KpMCTA/ll MMeeT 4YeTKO BhIpaXeHHOoe 30oHallbHoe CTPoeHHe, UeHTpalbHasd
yacTe ero saMeTHo obGoramena Ca u Cr, XoTopble kak OB NOOYEDKHBAOT
B3O0HBl pocTa KpucTala.

3oHaNBHOE CTpOeHHMe KPHCTA/UIOB aHANBIMMA, a TaKXe IIHPOKMH nHanasoH $a-—
LHalbLHEIX YOIOBHA ofpasopaHud aHalNbIMMa, HeTEKas KOppelslHs paclpoCcTpaHeHus
aHAILIEMA CO ClHeuupuyYeCKHM COCTABOM TXKelloff (pakiuH, NPHCYTCTBHE COBMECT—
HO C aAHANBIEMOM OCTPOBHBIX PEMHKTOB OCHOBHBIX INIArHOK/IA30B, He 3aMelleHHbIX
LEOIMTOM, CRHOETENLCTBYIOT O TOM, 4TO GopMHpOBaHHE AHANBUMMA IIPOMCXOOWIIO
rMapHEIM 06pa3oM He 3a CYET KOMIOHEHTOB oBIIOMKOB TOpPOL LOCHOBHOT'O COCTaBa,
a @a cueT Goslee peaKIMOHHOCTIOCOGHOTO BY/IKaHWYeCKOT'Oo CTekna, oforameHHOro
Ca n.Cr.

- TakuM 06pasoM, WHPOKOE PASBUTHE AHAIBLYMA B TaTapCKuX OTIoXeHuax Ipu-
ypalbd paeT OCHOBaHME CYHTATHL, 4YTO yXe B 3TO BpeMfd 3aMeTHO MpPOABHINCH
TIPH3HAKH ByJIKaHUYeCckoll AedTelLHOCTH, NonyyuBlel WHpokoe paseyTHe B TpHAace.
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YIOK 549.676 (477.87)

H.T. IMTOBKHH, A.X. CUBI'ATYJIJIHH, B.B. BJIACOB

O HAXOJIKE XUCMOH/IUHA B HEOJHUTHU3NPOBAHHBIX
HEOTEHOBBIX TY®AX 3AKAPITATCKOTO INPOTUBA

KMCMOHNHH OTHOCHTCH K YUCIY PedKo BCTPEYAOIINXCS UeOMuToB. ENWHHYHBIE HA—
xonku ero uaspecTHel B Mrammu, CHIA [ Bpek, 1974], B Coserckom Cowae - Ha
IOxnom Ypane [ Mibnnckas, 1960] u wore [onbacca [Knuruenko, Cynpsmes,
19741,

Ilpy M3y4eHNM HEOIHTHSHPOBAHHBIX Ty}GoB 3aKAPIATCEKOTO HpOru6a MUCMOHAMH
6bu1 obHapyXeH Hamu B Topodax HAHKOBCKOA MONCBHTHI TepeCBMHCKO# CBUTBI BepX-
Hero TapTOHa B pasapese y c. [laHwioBo Ha cepepo-BOCTOYHOM Kpkule [laHmiopo-
TepebngHckoli aHTUKINHAIE, & TAaKXKe B KepHe CKB. 2 Ha 10ro-ganafHoM ee Kpeule
okoimo ¢. CokMDHHIA B Npenenax ONHOMMEHHOI'O KIMHONTHIOMHTOBOTO MECTOPOXKIE=
Hed. Jamunopo-Tepebnganckas aHTHIIHHANL MMEeT SBHO BHIpAXEHHOe aCHMMeTpHYHoe
CTpOEHHEe: OHa XapakTepHuayeTcd KPYTHIM MafeHHeM IUIACTOB CeBEePO—BOCTOYHOI'O
xprmia (yraw napnemma 30-45°) u Gonee monoruM - oro-sanagsoro (5-10°),
Hanxopckas monceuTa NpencTaBleHA TOPH3OHTOM PHOMHT—1AUHTOBBIX TYGOE MO~
HocThi0 150-200 M, pasneneHHsIM sajleramumeii B cpefiHel 4acTH NA4YKOH aprii-
JIMTOB Ha OBa NMOATOPH3OHTA — BepXHHR W HIKHME. O6a NonaropusoHTa WMET CXOO-
HOe CTpPOeHHe: B OCHOBAHHH 3ajleraioT NCepHTO=NCAMMHTOBHLIE PaSHOCTH, NOCTENeH=
HO Nepexofduie B NMCAMMHUTOBBIE, NCAMMUTO-ANEBPUTOBLIE ¥, HAKOHEN, B AleBPHTO-
nenuToBbIe TYhEl M TYhGUTHI.

Kucmonnun 61 YyCTAHOBNEH M HaydeH B uummbpax obpasuoB, OTOOGPaHHBIX W3
ncaMMuTOBEIX TydoB. [locnennue ompenensaioTcs Kak BHTPOKPHCTA/UIOKIACTAYECKHE;
comepxanue oBMOMKOB B Hux cocrapngeT oT 20 m 40% (us HUX TIArMOKIA30B
40-50, kpapua 30-40, crekna 10-30%), paamep obnoMkoB komebieTcs OT
0,03 no 0,6 mM, mpeoGnanaloT obmoMky pemumduso# 0,3-0,5 mm. OcHopHag Mac-
ca CjloxeHa TOHKMMM NEIUIOBBIMH YacTuuaMu. B Tydax NocTOIHHO NPUCYTCTBYET
HE3HAYUTENbHOe KOJMMYECTBO KANbIMUTA, GHOTHTA, MYCKOBHTA, XJIOPHTA.

XucMmoHanHE 3aMemaeT B Tydax OGMOMKHM BY/TKAHWYECKOrO CTEK/Ia, TOHKYIO Nell-
JIOBYIO CBA3YIOWIYI0 MAccCy, a TaKXe BBIIOJIHAeT MNopekl M MycToThkl. OH MOEHTHOHIM-
pyeTca No xapaKTepHbIM KPHMCTaIoONTHYeCKHM ocofenHocTaM. Ilon MHKpockonmom
KpUCTallIbl MHUCMOHAWHA NPEeACTABILAIOT COOOH NPH3MBI, &umme}mme WIH HE COB=-
ceM NpaBWiIbHbIe pOMOBI; MHOTOA OHH XapaKTepUayIoTCHd TeKCArOHAIBHBIMH Cpesa-—
mu. Paameprr xpucramnos-xone6morca ot 0,012x0,039 go 0,044 x0,074 mm.
[loxasaTenun npenomienusa (mo samepaM B MMMepcHoHHBIX TpenapaTax) 1,540 -
1,535, geynpenomnenue 0,008-0,010. B poM6orunneix cpesax Habmonaercs
nBoitmikopoe crpoenve (pucymok). [poftHMKM ¥ CPOCTKH TOracanT HEONUHAKOBO.
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KpHCTAanne MECMOHAMHA TIOA MHKPOCKOIOM; CTDENKOH TNOKA3AHO XapAKTEpHOe ABOMH-
HHKOBOE IOoracaHue (paamep kpucranna 0,021x 0,038 mm); ¢ aHanuaaTopoM

Tlo oTHowenuw k DUCCCKTPUCE OCTPOTO yINIa pomba yr'oyl HoracaHus cocTabBldcT
~90 unu~ 5Y, npuyeMm noracasHe OXBATBHIBAET OOHY H3 NOMOBMH apofinuka. Ta-
Koe TIoTacaHHe xapakTepHO TOMBKO MIs xHcMoHauna | Buwwemn, Bumuenn, 1953] .

Pepkas paccesusas BKpAIUIGHHOCTH WUCMOHAWHA (Comepxanue He NMpeRmuAaeT
0,5-1,0%) mnocroguHO oTMe4aeTcd B MNCAMMHTOBHIX Typax oGOMX NONrOPH3OHTOR
HAHKOBCKOM INONCBHTHI. B BbllleNexamix aleBpUTO-NeIHTOBRIX Tyhax oH obHapyXeH
He ObUI.

B ofoux H3y4YeHHBIX pasdpesdax C XHCMOHOHHOM ACCOUMMpYeT aHANBIHM, KIHHO=
NTHIONMT, MOPASHHT H MOHTMOPHIUIOHHT, TakKxe 3aMelmampmie obJIoMKH CTekiIa
WM paspHBaKIEecs 10 HeMEeHTHpyollel Macce, NpUdYeM INpH CXOOHOM ofWweM BH—
NoBOM COCTeBe accollManuii HaGMONAeTCH cymecTBeHHAs pasHHLIAa B XapakTepe pac-—
npegeneHds ¥ KOJMM4eCTBEHHBIX COOTHOLIEHHHA UEo/IMTOBBEIX MUHEDalop B CeBEpPO=—
BOCTOYHOM W IOTO-3&NAAHOM YYaCTKAX AHTUKIMHANLHOM CTPYETYph. B paspese Tydo-
TeHHOT'O ropusdonTa ¥ c. [laHWwioBo NOMHHUDYIOIMM UEONHTOM SBIACTCH aHANLIMM,
PasBHTEII BO BCEX JHTONOTHYECKHX pasHocTax nopoA. ComepxaHue KIMHONTHIONMTA
BO3pacTaeT TOJBEKO B aleBPHTOBBIX PA3HOCTHX TY(poB B OCHOBHOM B CeBepo-3alan-
HOM HAaMpaBNeHWM Mo MPOCTUPAHUWI0 AHTUKNWHANLHON CKMAOKY, B OT0=BOCTOYHOM XKe
HANpABIEHWM OH NpaKTHYeCKH oTcyrcTByeT. B paspese y c. CoKupHMIA pasBUTHI
CYyIEeCTBEHHO KIMHONTHIONMTOBEIE TY(DE, Sajleraiomue B NPATOOHATOM  TeKTOHWYECw
koM Gioke rporo-sanagsoro Kpeua. llceguTo-mcaMMuTOBBIE M IICAMMHTOBBIE TY(BI
C KIMHONTWIONHMTOM, AHAIBUMMOM, MOPHEHHTOM H XHCMOHAWHOM CMEHSIOTCH BBepX
10 paspe3y AJIEBPHTOBBIMK H &lleBPO-IIeIMTOBEIMH PA3HOCTSMM, TOYTH HALENO 3a-—
MelWeHHEIME KIWHOIITWIONHTOM, AHanblUMM e IogeiageTcd JUWEL B KPoBIe TyhoBoro
TOpH30OHTA B 30HaX Apobinennd. [lo OCH AHTHKIMHAILHON CKIAOKH MPOXOOUT NPAKTHes
YeCKHM IpaHMla Mexdy CYIeCTBeHHO AHAIbUVMH3MPOBAHHON M CymeCTBEHHO K/IWHONTH—
JIONMTUSHPOBAHHOK 30HAMH.

Taxum obpasom, zaGmonaercs CTPYKTYPHO-TEKTOHMMECKu{#i KOHTpPONbL cheuupuku
LIEOMNTOBOR MMHepanU3auuyu Ha ¢oHe CXofHoro mig obeux CTPYKTYPHBIX 30H JIMTO-
norudeckoro CTPoeHHd TydoreHHoR Tomum, chopMupopabliefics B eanHoR dauwanbHoH
o6CcTAHOBKE HOPMAIBHOI'O MeJIKOBOOHOIO Mopd. 3To MOXEeT CBHAETe/lbCTBOBATH O
Ba¥HOH pojiu BTOPMYHBIX Ha/IOXMEHHBIX NMpolleccop B (HOPMHPOBAHPM OKOHYATEJIbHOI'O
obIuKka accoumanuii HeoIMTOBBIX MEHepaloe. HamGomee clioxHas H3 HHX = C y4ac—
THEeM XHCMOHOMHA - THIMYHA, KaK yXe oTMedalloch Bbllle, Ond Goliee NMopHCTHIX
KpyTHOSePHHCThIX pasHocTel Tydon. llo-puaumomy, BEICOKa&S NPOHHNAEMOCTBL HOPOA
3THX IUIacTop clocobcTBopasia Gollee HHTEHCHBHOMY MPOHHKHOBEHHI0O B HHX NMOCT—
BYJIKAHWYECKNX T'MApOTepPMAalbHBIX PacTBOPOB C NMocnenywoueit NepepaboTkoil Tydo-
TeHHOI'O MaTepuana B NOMMMHHepalbHBI HeoMTOBBIA arperart.
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Epex Jl. lleonuToBrie Momekynspuble cuta. M.: Mup, 1974.

Bungenna AH., Bunwenn I'. OnTuueckas muHepamorng. M.: W, 1953.

Uneuwncrkasa M.H. lleonutusauns TydoreHHbX NecuaHWKop BepesobBckolt cBUTH. — [loki.
AH CCCP, 1960, 7. 132, N 1.

Knuruenko MAA., Cynpuiuen B.A. depbepuT, HCMOHAMH H &HAJBLUKHM W3 MOHYMKHTOB
U KaMITOHHTOB IoxHOR uwactu [loubacca. - [omoeini AH ¥PCP. Cep. B, 1974, Ne 8.

YOK 549.623.67:553.08

M.B. DAPHII, 3.H. 3WPUII, H.B. JIETIENIMHCKAS,
B.1. IIYJIEIIOBA

BBIZAEJIEHUE WU OIIPEJEJIEHUE COJIEPXKAHUA
MOHTMOPW/I/IOHUTOBOI'O KOMIIOHEHTA IEOJINTOB

MOHTMOPWIIOHHT €BISeTCHS KOMIOHEHTOM MHOIMX IPHPONHEIX LEOIUTOR, B KO TO=
pele OH BXOOHT B ¢opMe caMOCToATelIBHOI'o MHHepallia HIH CMellaHHOCHOWHEIX ofpa-
aopannit. lllupokne Bapuauuu ero cogepxaHusg W Malsle paaMepsl MIHHUCTBIX 9ACTHI,
MPOYHO CLeMEeHTHPOBAHHBIX C MHHEpallaMl UeOoJHTOROH Iopolkl, 3aTPYyOHAIOT HX pas-—
nefieHUEe M. aHAIM3.

B pa6ore I'.I0. Eyrysopo#t [1964] mna oToenenns KIWHONTHAOMMTA OT MOHTMO—
PWIIIOHHTAa, KBapua M OPYTHX OPUMECHBIX KOMIIOHEHTOBR MpEeAaraloch BHIAESICHHYIC
u3 mopoas! ¢pakmmo 0,01-0,001 MM obpabaThiBaTh Tmxenot xugxocteio (yo.
pec. 2,3). Onnako uucTON MOHOMHHepANbLHON (pakuMy LeoiuTa NOMYYHTE He yoa—
nock. Bece uccnemopanHble o6pasusl conepxkamu 5-10% npumecelt, riaBHbBM of6pa—
30M MOHTMOPW/UIOHMTa ¥ Kpapua. llo apyro#t mertoauxe | Cutnurora, 1968 ] mpoba
MHOT'OKPATHO pagMelldpajlack B AMCTHW/UIMPOBAHHOR Bode W CYCNeH3HS LUEeHTPUGYTH-
popanack B TeuyeHHe 3=5 c. OcHoBHag mMacca UeonuTa ocaxnanack. OTMy4YeHHYIO
HacTb oTGpachiBanmi. JTHM CHocoGOM Takxe He YAAQIOCH BHASAMTH GHCTHI NEOIHT;
MakKcHMallbHoe oforamenne cocrapiano 80-90%. Jlyqwue peaylbTaThel AOCTHIHYTHI
B paborax B.W. Mypapwepa [1974] u H.A. Bénumkoro ¢ corpyannkamu [1973] .
Kpome TpanuunoHHON o6paGoTku oforameHHOH LeoMUTOBOR (pPaKUMH TXEIoR XHd-
kocTeio (6poMogopMoM, muMeTHmIGopMaMumoM, ya. sec 2,18), apTopaMu MCNONB-
30BAINCh M Apyrue npuemsbl. [IpenpapuTelbHO OCymEeCTBIANOCE "yTameleHHe” yac-
THD MoHTMopwinomnTa [ Mypaeebep, 1974] nyTem prIcywHMBanus Npo6hl B YCIO-
BHSX BRICOKOT'O Bakyyma. [lpy aToM mpoHcxodmwilo cxaThHe ciloes oo 10 H TOBBI=
IIeHHe INIOTHOCTHM 4acTHU NpuMepHo Ha 25%.

[lpu neHTpHdYrHPOBAHMH HEOMUTHl OCTABAIMCH BO B3BEIIEHHOM COCTOSHHH H 38—
TeM OTHUILTPOBBIBANNCE. Ha oCHOBEe BCECTOPOHHErO MCCIENOBAHMS LEOMUTOB psala
MecTopoxaenui [ Benuukuit u np., 1973 ] 6b11 cnenan BHIBOA, YTO NS PAZHEIX HEOMHTO~
BBIX IOpoA Heo6X0AMMO HCIIONB30BATE Pa3/IMYHBIH KOMIIJIEKC MeTOAMK. HeKkoTophie ap—
TOPB!I YKA3bIBAIOT Ha TO, 4TO 0COGO TOHKOE MPOpACTAHHE LEO/MTOBLIX H MOHTMOPHIIO—
HHUTOBLIX YacTHll o6yclopNMBaeT TPYAHQCTh pasaelleHHs HMEeHHO THX MHHEpAlOB.

B mpemnaraemelx HaMH MeTOOHKAX HCIONb30OBANHCH CIelH}pHIEeCKHEe OCOGEeHHOO=
TH MOHTMOPH/LIOHWTA: TpefelibHO Majible padMephl M BBICOKAS CTENeHb I'MApaTaldu
TVIMHUCTHIX YACTHUI B BOOHEIX CYCIEH3HHAX, YTO IPEeNoNpeneIseT NOBHIUEHHYI0 YC=
TOHYMBOCTB 4YACTHI BO B3BElIEHHOM COCTOdHMM. Domee monmHoe oTnemenue riMHHC—
TOT'0 KOMIOHEeHTa AOCTUralloCh IPH WILTPAsBYKOBOH#u ompepneneHHOR comepoft 06—
paBorkax. Cogpepwanie MOHTMOPHW/IIOHHTOBOTO KOMIOHEHTA B MCXOMHON LeoIHTOBOH
Hopone ¥ B OTNEIbHbIX BBIAEIEHHBIX (GPAKIMAX ONPEASIOCh C HOMOIIBIO BEICOKO=
YYBCTBUTEILHOIO M SKCIPECCHOT'0 MeToOa afcopbuHoHHOr0 JIIOMHHECLeHTHOr'O aHa—
muasa (Meton AJIA) [ D#puw u op., 1975].

Brutn mccrmenopanb!l 06pasibl LEOMHTOB YEeTHIPEX MECTOPOXACHUHN, ONMMCAHHBIE U
mobealo nepepanubie Ham B.B. Bnacopem [ Bynka u op., 1978]. B Ta6n. 1 u

2 NpUBeNeHB! AaHHBIE XMMHYECKOTO aHalu3a ¥ MHHepalbHOTO COCTaBa UCXOOHBI¥ npo6.
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TaGnuuma 1

Xumuuecku#i cocrap (pec.%) ofpaauop neomuToB

MecTopoxnenue §i0, Ti0, Aly0y Fe,03 FeO
Atipar 66,40 - 11,40 1,41 -
CoxrpHuua 67,35 T 2,01 1,25 0,42
Mopnaeuurtopoe 66,46 ;16 11,16 2,27 0,38
Kapanar 71,70 0,07 10,94 0,50 0,58

Meronuka paspeneHua. Ha cxeme mokasalbl BHOBl ¥ INOCIeAOBATENBHOCTE Oll€=
pauwuit o6paboTKi ULEeONHTOBOR TOPOMEL. :

lMonproTtopka npo6u. [lpuponHelt ofpaseu Apo6WIH, 3aTeM pacTHpalId B
crynxe no paamepa gsactun 0,01-0,05 mm. Donee TomKoe USMennbyeHWE Hemena-—
TelbHO, TAK KAK IPH 3TOM MOXET paspyliaTbcd CTPYKTYypa LeolMTa M MeJKHEe Yac-—
THOE 6yoyT NollagaTb B INIMHHCTYIO (paruuio.

Conepas (A) nnu sonnes (B) o6pa6oTka. Hapecky nomyuensoro mnopoi-
ka (20 r) nomemanu B GaphopoBRyic HAWKY ¥ TPOBOOWIN CONSBYI0 WIH BONHYI 0f-
paGoTKy: TWATeNBLHO PACTHPA/H PEe3HHOBEIM IMECTHKOM IIPH MOCTENeHHOM OO0GaBIeHHH -
HefonpwuX IopuMit Co/leBOro PacTBopa WiIH Bodbl A0 ofpasoBaHusd BHaHale IyCToH
IaCTHl, a 8aTeM CyCIeH3HH, KOTOpYH CIMBAIH B CTakaH eMkocTeio 1 n1. O6muit
‘obkeM pacTeopa 6Gpalca ua pacdeta 40 mn wa 1 v. [Ipu conepoft obpaGoTke NpH-
MEHSUIM CMeCh paBHBIX 00beMOB pacTBOpoB MUpogochaTa HATPHS (xonnenTpammu
10 r/n) n Tpwiona B (50 r/n) Cycnensuio B CTakaHe OCTaBIsIH HA HECKOMbKO
gacoe (o6bMHO HA HOUB).

HarperpaHnue CycneHaHHu. OnO mnpoeooMioCh Ha BOASHOK GaHe B TeYe-
Hue 1 w,

YnerpaarykoBag o6paboTka. OxiaxieHHYIO CYCIEHANIO MOPUMAME 110
150-200 mn noapepramu OefCTBHIO YALTPasByka B TedeHwe 5 MHH Ha yCTaHOBKe
¥3[H=1 mpu yacrore 22 klu.

ﬂe KaHTauud. [Tocne SHEPIrHYHONO nepemMelliBaiisg 1 OTCTANBAHHA B Te4deHHe
5 MHH BepXHHH cloff XKMOKOCTH OCTOPOXHO CNHBANH udepead cupoH. Ocapoxk aami-
BaIH OWCTHANHPOBAHHON BoAoN M MOBTOPAIM ONepalMio NeKAHTalMM OO Tex Iop,
floka BOAHBIA Cofi He cramoBWiICHE Npoapaunem. Ocapox (I neonurobas ¢par—
HHH) aAHAJIUBHPOBAJICHd Ha codepXaHMe MOHTMOPHIVIOHHMTAa, NMOBTOPANH OeKaHTauulo.

[na amanusa muneTko#t orbupanmn 1 M BaMyueHHOH CcycleHuuu, nobapBmanu
4 mn aucTHLIHpoBaHHOHM BomB! M Beommmu mopmuio (0,05 M) pacrBopa THTpaHTa
(cMmech kpacuTenme#t xpusouamsa M pomamusa 6K ofme#t xoxuenrpammeit 0,0023mH).

Ta6nuna 2 -

MuHepaIbHLI COCTAP LEOMUTOB MO NaHHEIM peHTreHobckoro anamusa | Bmacos,
Boaxopa, 1974]

Conepxanue, %
Hf:zCTopomne- K/IMHOTI TH= Apyrue mumnepansi
MopAeHuTa
nonuTa -

Adnar 82 - MOHTMOPW/IIOHUT, KBapl, Cliona,
KanbOuT .

CokupHELa 83 - Monmmopwiomut (?), cmona, flo-
nepo# wmnaT

MopaenuToBoe 20 41 MOHTMOPHJIIIOHHT, Cllona

Kapanar - 52 Mont™opumtorut (?), keapu, cimo-

ga, Nonepolt wnart
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CaO MgO Na50 K50 H,0 © CymmMa

2,90 0,38 2,24 1,56 13,53 99,62
2,16 0,02 3,41 2,26 9,04 99,84
4,14 0.41 1,892 0,55 X1.99 99,33
1,39 , 0,58 2,90 231 8,69 99,65

Ecnu oT nepeoit Nopudy THTpaHTa HACTYNANO HachOueHMe oOMEeHHO# eMKOCTH | B
pacreope NOABAAIOCh SPKOE XellTo-3eleHoe chedehne (B YibTpadmolNeTOBHIX Y-
gax), To ¢ppakuua | cumTanace ueoluTOM, OYMUMEHHEIM OT MOHTMopWwloHuTa. Ecnmu
HA THTpPoOBaHWe TpeGopanoch Oojlee ABYX NOPUMH THTpaHTA, STO CBHAETENbCTBOBA—
JI0 O HAIMYMHM TPUMEeCH MOHTMOPWLIOHUTA. [lONONHATENBHBIM KaHeCTBEHHLIM IIpH=
SHAKOM CJIyXKHNo 8_6pa:301aax«me BCIUIBIBAIOMETO KOATYNATA OPraHO—MOHTMOPWIIOHHTO-
Boro kommiekca . Ha rakoe onpenenenne saTpauMBaeTCHd HECKOILKO MUHYT.

PaspneleHue CMeWaHHONR TAHHUCTO-IEONUTOBOH PPAKUHUY LUEHT-
pupyruposaHvemM. Bece cnuBbl Nocile NeKAHTALUMH COGMPad BMECTe M LUEHTPH~
dyrupopamu: 1) npu 2000 o6/mui B Teuerme 10 MuH. ornensmu ocanok Il meo-
muToRo# dpakuvn; 2) uneHTpudyrar-l noeTopHo nentpugpyrupoeanu npu 4000 o6/mun
B TeyeHwe 15 MuH.; ocapok of6pMHO HpencraBiIan coboff TOHKOAHCHEPCHYI MOMHMH—
HepaneHyo ¢pakmmo [II; 3) ocrapumitca neHTpudyrar-2 ynapubamu M NONyHanu
NpeUMYIleCTBEHHO TTHHECTYI0 dpakmmo 1V. Ilpr conesoit ofpa6orke (Meronuka A)
B NocnenHuil uUeHTpudyrarT mnonaganu cpoboOHble comu. [lng Mx yOoaleHus NoACYleH—
uyio IV ¢paxumio npomeibaid 7 (Q%=HeIM STWIOBLIM CIHPTOM, '

Ecnu crapunace sapada owHCTKM oT MOHTMopwuioHuTta Il meommrorolt dpaxumu,
TO ocafoK Toclle UeHTpupyrHpopanua B TedeHne 10 MuH. SanMpaica OUCTHLIMPO—
BAHHOX BOMOH W @HAIMBUPOBAICH HA MPUCYTCTBHE MOHTMOPWANOHHTa. [IpM HanMyHu
MoHTMOpWIloHHTa Bed Il dpakuusg BaMyuHBalach ¥ CHOBa HeHTPUGYTHPOBAIACH
mpu 2000 o6/MuH. 2TH omepamuu NOBTOPAIM OO Tex Nop, moka mMetomoMm AJIA me
YCTaHABIMBAJIOCE OTCYTCTBUE MOHTMOPWUIOHHTA.

[lpucyTcTEre M comepkaHue MOHTMOPHW/UIOHHTOBOIO KOMIIOHEHTAa BO (PaKUHSX
11~ IV ompenensiioce moclieé WX BHICYmupawud Io Bemnmdune OE dpaxunn.

OKClepUMeHTaNbHEe AaHHBIe U ux obcyxaenue. [lia xaxporo obpasua uneomura
6bUIO0 BHIOSNIEHO BOCEMBb (pakuuii (no ueTwipem MetoankaM A u B). ®paxuumy Bbi-
CYWHBAIUCE, B3BEUIHBAINCH ¥ AHATM3UPOBAMCH MeToloM AJIA M peHTreHoBCKMM
nMppaxToMeTpUdeckuM aHanudoM. [lomydennble peaynbTaTsl IpuBeneHbl B Tabm. 3.
JlanHble KONWYeCTBEHHOrO cooTHomenus ¢paxumit (pexon ¢paxmmit, %, CM. KOMOH=-
ku 3 u 7) mpeacTamngioT cofoff cpenHee apugMeTHdeckKoe U3 OBYX~Tpex Napai—
JeLHBIX ONBITOB, BeNW4HHE o6MeHmo# emkoctd OE (komoskn 4 u 8) - ua 4-5
onpeneiienuft. B kononkax 5 ¥ 9 paHbl XAPAKTEePHCTHKH KOArylsiTA OpPraHo—MOHT=—
MOPHILIOHUTOBOT'O KOMINIeKca, Noidy4aeMoro NpH THTPOBAHMM ofpasdla pacTBOpPOM
opraHwuyeckux kpacuTeneit (cM. Tabn. 3).

AHANMU3 NOMYYEHHBIX OAHHBIX NMOKA3LIBAET, YTO OCHOBHYIO NOMI0 B HMCXOMHBIX IpO=
6ax cocrapnsioT neohuroenie ¢paxumu [ (60-70%) u Il (15-40%). Beixon o6o-
rameHnoft ravHUcTON ¢paknuu [V 3aBUCHT KAk OT LEONHUTOROH NOpPOALI, TAK H OT
MEeTOAUKYE BrigelleHud M cocTapigeT 1-6%. C nomomeio coliepolt 06paBoTku oGbiu-
HO yhnaeTcs NpPOBeCTH paspgeliehue Golee MOMHO.

OBMeHHAS ©MKOCThL M38YYeHHBIX MCXOOHEIX Heo/IUTOB, onpedelleHHag 1O MeTOony
AJIA, cocraepnser 5,5=8,5 wMr.skp va 100 r. [lpu srom BuA W 06BeM KoarymaTa
3aMeTHO OT/AHYAIOTCH Y PasHbIX UeonuToB. Bo BCeX Coyyasx MMeeTCs BCIJIBIBAIOLIH
KOArynaT ¥ nioTHuli ocanok. OF ¢pakuuit sHa4uTelbHO pagHuTcd. MuHUMalbHbIE

1Ha MCKYCCTBEHHBIX MOHTMO PH/UIOHU T=UEOMUTOBBIX CMECHX YCTAHOBICHO, YTO Me-
TomoMm AJIA ¢ukcupyeTcs NPHCYTCTBHE naxe ~2% MOHTMOPHIIIOHWTA.
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Ta6énuna 3

NapaKTepuCTUKM WCXOQHBIX USONUTOB W BLIASIEHHBIX W3 HUX (Qpaxiuui

Mertonuka A
MecTopoXKaeHHe Ppakuugd Brixon I, e Bun u obveM KO-,
ppaxunn, % _——Tg; = arynara, h, MM
1 | 2] 3 4 5
= :
Aitnarckoe Hecxonnas - 8.5 4 (a); 2(r)
I 60,3 2,5 2w
i 27.6 3,8 1(a); 1(r)
111 3,3 22.0 10(a);
v 0,9 34,0 20(a)
Cymma 92,0
CoxnpHHIA Hexonuas - 5:5 1(a); 3(s)
1 65,6 2.8 2(r)
11 26.5 8,8 2(a); 1(r)
111 3.4 8,8 3(a)
v 3,4 52 10(a)
CyMmMma 98,9
Kapaparckoe Vicxonnas - 8,0 2(a); 7(»)
I 87,3 2.5 1(r)
11 27,1 4,5 1{a); 1(r)
111 1,5 20 20(a)
v B,2 57,0 30(a)
CymMMa 99,5
MopaeHuTOBOE Hexonuas - 5,8 3ta); 1(r)
I 63,4 2.5 1tr)
1 29,4 B0 2(a); 1 (©)
111 4,9 13,8 10(a)
v 1,6 40 25(a)
CyMmMa 99,3

Mpumeuanue, Bun koarynara: scrimBaoumuii (a), nnapaioumi (6), peixisu
ocenajoumii (B), NAOTHEI 3epuucThil ocanok (r). O6bem koarynsra H ocaaka
NPOTIOPIMOHATIEH BHICOTe CMosi ero B npotupke (A, mm).

. penuuubbl (2,5 Mr.ske) xapakTepnbl aas | dpakuuu, a mMakcumManbHble (30-
57 wmreakp) nna 1V ppaknnu, -

[To naHHBIM PEHTrEHOBCKOIO aHANu3&8 B INepBbIX (pakUHAX NPHCYTCTBHE MOHTMO—
puiiionnTa He obHapyXeno. CooTeeTCTBYIOWHE 2Tolt Gpakuuu HUskue Benuduue! OL
(2,5) cBupeTensCTBYIOT O TOM, YTO NpolecC o6MeHa KpYyHHBIX KATHOHOB KpacHTe-
el MoeT TONMBbKO Ha HApYXHbIX NOBEPXHOCTHX WLEOJIMTOBBIX 3€heH, § BHYTDPEeHHUe
TOMOCTH AJIS HUX He OOCTYNHEI BCJAEACTBHE MAJIOTO pa3mepa LeOMTOBBIX "OKOH”,

Bo 11 ¢pakumio nepenko nonapgamoT Hebo/bliHe NpUMeCH MoOHTMopHiIonuTa (OE>
> 2,5) (cMm. Tabn. 3). KauecTBeHHBIM NOATBEPXAeHHEM CAYXHUT HalHYHe BCIHJbI-
Bajollero koaryndarta, [lng oTaelleHUs MOHTMODPUINIOHWTA Tpebyercd NOBTOpHad ne-
KanTanud oToll $pakuuu (cM. pblme).
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Meronuka A

MeTonuka B

Conepxanune Conepxanue
MonTmopmuto— | DBbixon 2B, Bun u obvem MOHTMO PHIIO—-
HHTOBOTO KoMm- | Ppakuwii, % . Koaryinara, MM | HHTOBOIO KOM-
100 r o
NOHeHTa, % MOHeHTAa, %
6 b/ 8 o] 10
6,0 - 8,5 4(6); 2(r) 6
0 42,8 3,8 1(a); 1(r) ~2
~2 39,6 3,8 1(a); 1(r) ~2
‘20 4,5 7,5 10(a) 7
82, 6,4 21,5 30(a) 30
93,3
3 - 5.5, i(a}; 3(m) 3
0 62,7 3,8 2(r) 0
6 29,9 G,5 1(a); 1(r) 4
6 2,8 8,8 10{a) 7
50 2,8 2 15(a) 25
98,2
5 - 8,0 2(6); 1(r) 6
0 75,5 2.5 1(r) 0
~2 15,4 g 1(a); 1(r) ~2
18 1.3 11,8 15(a) 10
55 2.7 81:5 20(a) 30
95,2
~3 - 5.8 3(a); 1(r) ~3
6} 74,0 2,5 1(r) 0
~3 21,8 2,5 2(r) o
14 1,9 13,8 5(a) 1.2
38 1.3 38 15(a) 36
99,0

B OCHOBHOM MOHTMODHJ/UIOHUT KOHUEHTpHpyeTcd B Gonee Toukux ¢pakuuax III
u ocobenHo [V. Benuuuna OE nna ¢paxuuit IV, nonyyemnmix mo meropuke A, na-
xonutrcd B npenenax 34-57 mreske, a no Metoauke B - 26-~38 wmr.ske. Ouesnn-—
HO, B Npollecce TpuiloH-NupopochaTHO 06pPAGOTKH B OOMEHHEBIH KOMIIJIEKC T/IHHBI
pponsaTcd woHsl Nat, pmocruraerca nyywas nucnepraniss MOHTMODH/IOHUTOBBIX dYacC—
THLI ¥ OTOe/leHle HX OT 3epeH LeOJMTOB M [PYI'HX JPHMEeCHBIX MHHepanoB. PeHTre-—
HOBCKHM AHANMU30M NpPUCYTCTBHE MOHTMOPH/IOHHTOBOT'O KOMIIOHEHTA B 3THX hpak-—
nusix GUKCUpPYeTCs B BHAE HHTEHCUBHBIX GasalbHBIX pediiekeoB CO 3HAYEHHAMH
dODl’ paeapiME 11,8-13,6 A Ans BO3AYWHO-CYXUX IpenapaToe ¥ 18 A ansg Ha—
CHIEHHBIX 2TH/IEHTIHKONIeM. BTOpbIM OCHOBHBIM KOMIIOHEHTOM aTHX Gpakuuii aBig-—
eTCH 1eONuTOBLId MUHepal.
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Wcxoanan npoba

[po6nenune 1 pacTupaHve

Conesan obpaboTka Boawxana ofipaboTka
(meToanka A) (metoanka B)

Harpesanwe (1 4, BopAHan 6aHA)
06paboTKa yneTpasByKom (5 muu)
[exaHTtauua

|. UeonuToBar dhpakumna CmelwaHHad rNMHUCTO-UeoNMToBaA
(ocapok) ¢dpakuma (cnus)

Uentpudyruposanue npu 2000 06/mMum

Il. ToHKanA ueonuToBax hpakumA Uentpudhyrat 1

LleHTprcbyruposaHue npu 4000 06/mun

111. ToHkogMcNepCHaA NONMMHUHEPanbHaA Uentpuchyrar 2
tpaxkuna (ocanck)

Y napueanve

IV. T nuHucTan dpakuma
Cxema paape/ieHuss NOPOML!

[Tpu pacueTe cogepXaHus MOHTMOPHMNOHUTORBOIO KOMNOHEHTA NPHHUMAETCH, uTO
OE 4HCTOro MOHTMODHIUIOHHTa cocTapider 0Kolo 100 mr.skp Ha 100 © riHHEB!
[ 3#ipuw, Bauko, [leopevenckas u aop., 1975], OE ueonuTas, onpefgendemoe MO
copbuMH KpYNMHEIX KATHOHOB OpraHMYeCKHX KpacHTenel, papso ~ 3 Mr.sks/100 r;
MuHepanbi-npuMecH (kpapu, cniofa, Nofleeple WIATEI) He 06/afaldT 3aMeTHOH 06—
MeHHON eMKoCTwlo. Pacyer BegeTcs no dopmyine

%MM = OE — OE_ o0, + N,

raoe % MM - conépxanue mMouTMopuiionura (B %); OE - ofMeHHas eMKOCTb
HCXOOHOH WHEeONMTOBOH MOpoOb! UMM BeigellenHoi ¢pakuuu; N - comepXanue neonu—
TOBOrO KOMIIOHEHT& B AHalusupyemoll nmpobe (B %).

ConepXanie MOHTMOPH/UIOHUTOBOIO KOMIIOHEHTA B HCXOOHBIX npobax Leo/UTOB
cocraBnger 3-6%, a B OTAelbHbIX (paknuax BapbupyeT oT Hyad mo 55% (cm.
tabn. 3). Mcnonnays OaHHBIE O KOJIMYeCTBE OTAeNbHBIX (GPaKuHi U CoNepXaHUM B
HHX MOHTMOPH/IIOHHTOBOIO KOMIIOHEHTA, MOXHO PACCYUTATH MPOUEHT MOHTMOPHIIO-
HUT& B HEXOMHBIX Npobax ueonurop. OOHAKO ClleAyeT OTMETHTL, 4YTO MOJYYEHHbIe
TakuM obpazoM UHUDpBI (0,7—3,8%) OBBIYHO 3aHWXEHBl 10 CPaBHEHHWIO C [aHHBIMH
1IpAMOTO THTPOBAHMS HCXOAHBIX Npo6 (3=-6%). DTo obbacHAeTCA TeM, YTO B OC-
HOBHOM MOHTMODH/VIOHUT BXOOHMT B CaMble .TOHKHEe (pakiu¥, BeidelleHHe KOTOpPBIX
BK/IodaeT GoJblIOe YHMC/AO omepauHii, B Tom uucie pa3bapieHuii, o6yCloBIHBAKOIIEX
HeuabexXHble NOTepH.

B peaynbraTe NpoBeNeHHOrO HCC/eNOBAHHSA YCTAHOBIEHO MPHCYTCTBHE MOHTMO-
PHWUIOHHTOBOT'O KOMIIOHEHTa BO BCEX H3y4YeHHBLIX npobax neoautop. [loxasana Lelle-

184



Cco00pasHOCTL HCHONb30BAHHA YIbTPA3BYKOBOH, a TakXe CleuuanbHOM Ccollepoii 06—
paboTOK AN OOCTHXEHHS BO3MOMHO IMOJIHOTO OTAEe/eHHs TIMHHCTHIX HYACTHI MOHT—
MOpPH/UVIOHUTOBOTO KOMIIOHEHTa OT 3epeH LeOJUTOB H APYTHX MUHepaloB HCXOMAHOI
nopoaxl. Beigpnensl 0co6eHHOCTH pacnpefelleHHsi MOHTMOPH/UIOHHTA O OTAENbHBIM
PpakuiaM. DpdeKTHBHBLIH KOHTDPONbL 3a CTeNeHbI0 OTAe/]CHHS OT LEOIHTOB H DKC—
IpecCHbIe ONpefel/ieHud COOepPXKAHHS MOHTMOPU/INIOHUTOBOIO KOMIIOHEHTAa B HCXO[—
HBIX npofax u BblielleHHbIX QpakuuMax ocymecTeasancsa metonom AJIA.
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E.®. JOJII'OIIOJIbCKAS, M.A. KAI]

METO/Jl KOJIMYECTBEHHOI'O. AHAJIN3A
FETEPOTEHHOCTH IEOJINTOB
C PASMEPOM 3EPEH 5-50 MKM

KDHH‘I&CTBGHHbIﬂ aHanu3 reTeporeHHOCTH MHHEpAIOB N03BO/AET NONYYHThL Cy-
IeCTBEeHHD 50Hhmy10 renemqecxy:o HHpOpMANMIO, YeM IpH HCCNea0BAHMM “MOHOMH-
“HepanbHbIX” pbpasuos [ Kan, 1977]. On 6bu1 ycneuno ucmonb3obBan TpH HCCleno-
BAHMM pAna MHHepaloB C pasMepoM aepeH > 50 MKM - KBapua H3 KpPHCTaIH4YeC—
KHX ¥ OCAAOYHBIX NOpoA, Fo0ynsipHOro IrJayKOHHTA H3 IOpPOA pas/IMYHOI'O I'eHe3Hca,
CHHTETHYEeCKHX anMasoB u ap. B pa6ore T.H, Coxkonosoit u np. [1978] mnokasana
NepCneKTHBHOCTL TAKOI'O aHalu3a NpH HCCIeaOBAHHH MHHEpAllOB M MHHEpanbHBIX
arperaroB nemnioeoro tybpa ¢ pasmepom 3epeH > 10 mkMm. B panHOlf crarne omm-
cano ycrpoificteo (B OByX BapHaHTax), NMpHCNOCOG/IeHHOe A/ KO/MYEeCTBEHHOTO aHa-—
nu3a reTepoOreHHOCTH LEOMHTOB MNpH pasMmepax 3epeH » 5 MKM, :

[IpuHuun meropa. PaGora KOMoHOK CO CTYNEeHYATHIM H3MEHEHHMEM IJIOTHOUTH
MUOKOCTHM ANS 3epeH ¢ pasmepoM >50 MKM omucana panee [Kan, 1977]. Onna-
KO ecim 9THM crnocoboM aHalM3upoBarTh o6pasusl ¢ pasMepoM 3epeH < 50 MKM,
TO NMpH TOW e TeXHOMOrHH nponecc Gyner ApyruM. BHawane npakTH4iecky Bce 3ep-
Ha OCTAaHYTCH B IepBoil, caMoil Nerkoii pabouyell XHAKOCTH H NOOHUMYTCH HaBepx
BMeCTE C Heil, a HA CTHIKAX XHAKOCTejl COBCeM He Gyner 3epeH M3-3a Masoii CKO—
pPOCTH HX NBHXEHHS BHHM3, K CBOMM pPABHOBECHBIM IIJIOTHOCTHBIM YDOBHSM 4epes
MHAKOCTH C MeHbled nnorHocThio. C TedeHmeM BpeMeHM 3epHa OyoyT nagark, Npo-—
X0Od CJIOM XHAKOCTH, INIOTHOCTH KOTOpPBIX MEHBIE, 3alepXHBasCh Ha IpaHHUEe TOi
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KouTpois cTyneH4Yaroro U3MEeHEHHS [JIOTHOCTH »KUAKOCTH IOC/ie €e MHOI'OKpPaTHOI'D

PacteTuas IUIoT= KoHTponk mioTHO- Pacuernag mior-
HOCTEL HCXOMHBIX CTH MCXDAHBIX XHA—| HOCTBL MUAKOCTEH,
KuakocTei, r/cM3 | KOCTell pemepamMu BBIIMBAEMBIX H3  EMKOCTBL
IIOTHOCTH, I'/CM npubopa, r/cmS 3
2,0924 2,0928 r 2,0924 2,1047 ®
2,092 B 2,1023 . 2497 F
21925 2127 o
' ‘ 2.2 2,327 »
2,1.330 2,127 B 21433 2,155 1
2,1:535 2,185 1 ; 21638 5. 155 B
2,1740 2.158 = * ’
2,1945 2,187 B 2,1843 2187 %
) 2,2014 1
2,2115 2,2014 B 2, BOAE 2,187 »
5.2253 -
2.2355 2,254 1 2,2458 2,254 1
2,2560 2,254 p 2,26538 r
S ening 2,2663 2,254 8
‘ 2,2653 B
2,2785 2,26{3;3 B 2.2868 _
2,2970 2,2986 1’
2,2952 p

IlippMeuaHue. T — TOHET, B — BCIALIBAET, ¢ ~ (UOTHPYET.

HMHAKOCTH, NJIOTHOCTL KOTOpOH GOnEBlI€ INIOTHOCTH 3€peH, T.e. ¢ TeuyeHHeM BpeMe-—
HH @sepHa 6GyOyT OENHTECH IO INIDTHOCTH M cobuparhcd B crparkl, Eciu Bpems,
Heob6XoouMoe AN 00pasOBAHHA ArperaToB IPH OAHHBIX YC/IOBHSX SKCIEPHMEHTA,
MeHBIle BpeMeHH, HEeOGXOOMMOr'o /s [OCTHXEHHS 3epHAMH CBOMX PABHOBECHEIX
YpOBHEH, TO OENUTECH [0 TIOTHOCTH OynyTt u arperarsl, Yro6bl genunuck 3epHa,
Heo6XOoaAMMO NpendTCTBOBATE 00pa30BAHMIO arperarocs.

HMa3BecTHO, 4TO NpH HHTEHCHBHOM [€pEeMelNBAHMMA XHAKOCTH C 3epHAMH HX arpe-
rarbl paspywalorcd. YCTaHOBIEHDO, YTO TO Xe IPOMCXOAMT H NpH TNpONYCKAHHH JKHA—
KOCTH C 3epHaMH yYyepea ya3kuii 3a3op. llocne ycraHoeBnenusa B eMkoctH 3 (puc.l)
CTYNeHYaTor'®0 H3MEHEeHMd TNJIOTHOCTH XHOKOCTH M BBedeHHd Hccllenyemoro obpaaua
c paaMepoM 3epeH 5-50 MKM C TeueHHMEeM BpeMeHH 3epHa cobMpalTcd B arpera—
THI, YTO JEerkKo ¢uKCHpyeTcd Bu3yanlhHO. Paspylienwe arperaroB 3epeH OCYWECTB—
ngercd cinenaywoumuM obpasoM, Yepea BopoHKy 1 Ha OHO HIDKHeH €MKOCTH J mogaior
caMyi0 TSXKENyo XHUOKOCTh, KOTOpas BBITANKHBaeT pPabouyHe XHAKOCTH CO CTyneHYa-
ThIM H3MEHEHHeM IUIOTHOCTH BMeCTe C 3epHaMH M3 HHXHe#l eMkoctH J3 depea
NepeTEXKy 4 C YSKHM KOALUEBLIM 3A30pOM B cpeaHiow eMkocthk 2. B paneueii-
eM TMepenMBaHHE XHAKOCTH OCYLIECTRISeTCH HHAue. 3aKphblB BEepPXHIO e€MKocTh 1°
waupoM, B Heil C€o30aKT pas3peXeHHMe: camas Taxenas XHIKOCTb BTArHBAeTCH
H3 HHXHell eMKocTH 3 B BepxHionw 1 Yepes kKammw/uidpHbIH OTPOCTOK BOpOHKH. Ilpu
®TOM MHOKOCTE CO CTYNEHYaTbiM H3MEHEHHEeM IVIOTHOCTH M 3epHaMu GyoeT mIpoxo-
OWTH 4Yepe3 TOT Xe 3a30p M3 cpeaHell eMKoctu 2 B HIKHIOL &, B MomeHT, Kor-
na BCS TsMKeNad KUOAKOCTE NepeifieT B BepXHIOK eMKOCTh, & XHAKOCTL CO CTYNEeH-
YaTbIM H3MeHeHMeM IUIOTHOCTH =— B HHXHIOKO, B BOPOHKY | noaaioT BO34yX.
[lpe 2TOM KHAKQCTH CO . CTYNEHYATHIM H3MEeHeHUeM MIIOTHOCTH Yepe3 TOT Xe
3sasop fepefileT B CpefHIOl eMKOCTb 2, a TaXelasd XHAKOCTb = B HHXHIOO

eMKOCTb 3.
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nepenubBaHusAa

KoHTpONL NVIOTHOCTH BRUIHBAEMBIX M3 NpuGOpa KUAKOCTEH penepami mioTHOCTH
{p wecru onwvirax), r/cm3

mannaapa 100 cm3

Emxocrs mwinHApa 250 cem3

2 5 1 2 3
2,092 B 2,1047T
2,1047 B 2,1047 B 2,09282 1 2,1047 B 2,09282 B
2127 7+ 2.127 2129 1 2. LT w 2,125 3
2,127 ¢ 3137 & 2,127 & 2,127 B 2,127 t
2,155 1 2,155 1 2,155 1 2,155 r 2,155 1
2,155 B 2,185 5 2,155 B 2,155 B 2,155 B
2187 & " 2ABT b 3187 F 2,187 B 2,187 1
i 2,187 B 2,187 B 2,187 B 2,187 B
2,254 . 2,254 1 2,254 r 2,254 1
2,254 B 2,254 1 2,254 1 2,254 1 2,264 1
2,2653 1 2,2653 r 2,2653 ¢ 2,2653 T 2,2653 ¢
2,254 B 2,254 B 2,254 B 2,254 B 2,254 B
2,2653 B 2,2653 @ 2,2653 ¢ 2,2653 T 2,2653 ¢

B npouecce mponyCkaHms XEAKOCTH 4Yepead 3a3op arperartsl paspyualorcd (sTo
QJHKCprETCﬁ BH3yalbHO), a CTYNeHYaToe M3MeHeHHe IUVIOTHOCTH HAOKOCTH OCTaeT—
cd, 0 4YeM CBHOETe/IbCTBYIOT NPHBOAHMMEBIE HH)XXE KOHTPOJIBHEIE OIIbITEI, Taxkoe nepe-
MUBAHHE XUAKOCTH C 3€pHAMHU 4Yepe3 3a30p C Uelbl0 paspylleHMs AarperaroB IO .
Mepe HX NOoHABJ/IeHHS NPOH3BOAAT JNH3OOHMYECKH B Te4yeHHe BCero BpeMeHH NOBHXKEeHHd
3epeH K CBOMM pDABHOBECHBIM INIOTHOCTHBIM YpPOBHSM. JTD BpeMs OUCHHBAIOT IO 3a-
kouy CToOKCa MCXOOd U3 pasMepa 3epeH, LUHPHHBI MHTEpPBAala IJIOTHOCTHBIX (paxumii’
H, eCTeCTBE€HHO, BEPTHKAJ/IBHOI'DO INYTH, NPOXOOHMOI'O 3€PHaMH. [lo ucreuyenuu aTOro
BpeMEHH BbIAENSOT MIOTHOCTHEIE Gpakumy 3epeH,

Yepea BopoHKy ! Ha OHO HHXHelt eMKOCTH 3 BBOOAT OOTNOJMHUTENBHO CAMYK THXEe=
Ny KUAKOCTE, KOTOpAas Hepea GOKOBOW OTBOA 5 W3 eMKOCTH ¢ BHITAIKHBAET XHIOKOCTb
co BCe yBeluuuBamefcs 0 THOCTBIO BMeCTe C pasielleHHBIMH INIOTHOCTHRIME (pak—
uMaMH aepeH obpasua. Paabapue paboune xUOAKOCTH B pACTBOPHTE/Ie H NPOMBIB 3epHa
KaxAo# (pakKunu B CIHpPTe, UX COGHpAalOT U CyllaT, a 3aTéM B3BeLIHBAIOT Ha aHaHTHYeC-
KHX Becax. 3T10 noapoJAeT NOCTPOUTE I'HCTOrpaMmy pacnpeneneﬂns: 3€peH IO INOTHOC=
tu. OnBIT NMOKa3ad, 4To Npu pasMepax eMkocTell npuMepao 100 ma B npubope MOKHO
genuTk HaBecku 0o 200 mr npu pasMepe aeped 5-50 mxmM. [No-Buapmomy, mid
nenenuss GONBLKX HABECOK ofpaaiia HeoOGXOOHMO BO CTONBKO € Pa3 YBEIHYHThb
ofBeM eMKocTell B ycrpoiictee [Kau, [lonromoneckaa, 1979] . _

KDHTDDJ'[beIe OIIBITEl CTABHIIUCE, ‘-ITDﬁbI YCTAHOBHTE BJ/IMAHHE MHOI'OKpaTHOI'O
TmepellHBaHud M3 eMKOCTH 3 B eMKocTh ¢ H HaoBopoT ugpea yakuil saaop (cM.
puc. 1) JKHOKOCTH CO CTYIEeH4YaThbiM H3MeHEeHHMEeM INIOTHOCTHM Ha XapakTepHCTHKH
CTYTIeH4HaTOr'o UBMeHEeHHUd IJIOTHOCTH, a4 TakKXe MOMYy4YUTh BOCIPOHU3BOAHUMOCTE IUCTO=
rpaMM pachnpefelleHUsI 3epeH 1O THIOTHOCTH Ang obpas3loB C pa3MepoM 3epeH He
50 MKM OlUCBIBae@MbIM METOOOM,
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Puc. 1. YcrpoitcTBo miig penenus
MHHEpanoB C pa3dMepoM 3epeH S5-

50 mkM Ha QpeaknuE B y3KHX Ipegenax
IIOTHOCTH METOAOM CTYIEHYATOIO U3~
MEHEHHUd INIOTHOCTH XKUAKQCTU C paspy—
wexneM oOpas3ylOUWHXCH ArperaTos 3e-
peH :

I — poponka (Bepxuss eMKocTb) ¢
KANWIIgPHEIM OTPOCTKOM [0 [HA HIX—
Hell eMKOCTH; 2 - CpelHdd eMKOCTb;
45 mm 3 — HIXKHAA €MKOCTb; 4 — y3KuH KO/b=-
HeBO#l 3a30p MeXOy cpedHeil W HUXHel
emkocramu (umpumo#t 1-1,5 mm);

5 - OTBOA Ha Bepxy cpefHell €MKOCTH;
‘6 - oTBOA Y WiMpa BOPOHKH

65 mm
-

Puc. 2., BocnponseoauMocTb THCTO-
rpaMm pAaclpefelieHHUs KJIWHONTHIIONUTAa
H3 DO0LEHOBBIX OTNOXKEeHHH ATJ‘[B.HTP!‘-IEC-—
xoro okeana (paamep sepen 5-10mrMm).
Bunay - ycpensensas ructorpamma (¥).
B xpajinux ¢paxuusgx crnpapa - 3epHa

¢ mioTHoCTHIO p > 2,253 r/cmS3

40 r
| 4 AT L N
§ y i
i N7 :
15 N,
4 E
i1 § S g e
W
3* ’
: E4
T o g
AN S ) o :
T_)- é I 1 z 1 ‘f 1 1 1 1 &
[ 7 A 520 &5
P { I AROmIs s, &fer

MH OrOKpaTHOe NepeliHBaHHue. HpDBeIJeHD TPH -He3aBHCHMBIX HAOSHTHYHbIX
KOHTPONBHBIX OnbiTa. C NOMOWIBI ABYX Iap penepoB OBUIM 3aroTOB/EHBl OABE HCX0A—
HBle XHAKOCTH C mioTHOoCThiO 2,0924 u 2,2970 r/cm3 (cMecs 6pomotpopma u
auMerunpopmamuna). HMa Hux myreM cMemweHnus c uareppanoM 10% no o6beMy co-
craBmmu paboume xuakocTd (ra6muua). [ns monyueHMs CTYNEHYATOrO H3MEHEHHS
[JIOTHOCTH XUAKOCTM HA OHO emkoctH 3 (o6wemoM =~100 ma) sanupanu nmolOmn
Kano# paBouedl XHAKOCTH. 3aTeM XHUAKOCTH CO CTYNEHYATHIM HSMEHEeHHeM INIOT—
HOCTH Nepe/iuBany: W3 eMKocTH 3 B eMkocTh ¢ u HaoGopor 21 pas. Ilocne sroro,
KaKk ¥ NpH BCEX IKCIHepHMEHTax MpH [e/leHHH 3epeH pasdMepoM 5-50 MKM, Xpo-
KDCTh BbIIHBalach u3 npubopa uepes GokKoBoi orBog 5 nyreM HanuBaHUS CaMoit
THXENONR XKUAKOCTH HaA AHO €MKOCTH 3: BHauvane orbupanu 5 mMia (nmonoeuny obnema
Tepeoit caMoif /lerkoif XUAKOCTH), a dareM no 10 mi, Kyna OO/kHO GBUID MOMAnATh
no 5 Ml CMeXHBEIX MUOKOCTEl, BCIIEACTBHE 4Yero HX IVIOTHOCTH OO/IKHEI ObIM paB—
HATHCH cpenﬂeﬁ IIJIOTHOCTH 2THUX XHUAKOocTel., PacyerHas NIOTHOCTH BbUIMBAEMBIX
)KuaKkocreill npuBeneHa B Tabnune {eMm. Tabmuuy).
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gﬂOCb e NINpHBEeOeHbl pe3ynkTarbl KOHTpOId pernepamMu INIOTHOCTH BbUIHBA€MbIX
u3 npubopa xuakocrteil., Mx IIOTHOUTH OOMKHBI HECKO/NEKC OT/IHYATBECH OT paCcCuH-
TAHHBIX [0 PRAY NPUYUH: 34 CHYET BO3MONKHOID NEpeMelBAHUA CMEeXHBIX KHAKOC—
Teil Ha KOHTakTax, ecl/lH Nepe/uBaHHEe CoNpoBOXaaercd Aaxe Heboawliol TypGyreH-
THOCTLIO; 3a CuYeT NepeMelluBanud pabouMX KHMAKOCTel C NNeHKaAMH MHAKOCTH HA
NOBepXHOCTH eMKocTelt ¢ ® 3 @pH NepenuBaHud M T.I. Y4YUTHIBAdA, 4TO B SKCHEPH~
MEHTAX TIPH AEIEHMM MHHEpA/IOB XHAKOCTH CO CTYNEeHYaThIM HAMEHEHHEM IJIOTHOCTH
nepenueanach Yepea 3a30p JMWE 7 pas, a B KOHTPONBHEIX onblTax 21 pas H 4TO
MakcHMalnkbHOe OTKJIOHEeHHe IIJIOTHOCTH BRUIHBAEMBIX XHAOKOCTeHl oT pacqerﬂoﬁ He
npebbimaer 0,02 r/cma, T.€. HA NOPSAOK MEHLle BCEero HMHTEepBaia CTYyNeHYaTOoro
H3MEHEHHA IVIOTHOCTH B aKcmepuMentax (0,2 r/cm3), cnemyeT nmpH3HaTh, 4TO pe—
3ynbTaThl IIpHBeAeHHBIX KOHTDPOJBHBIX OIBITOB (CM. T&Gmmy) ABIAIOTCH BIIOJIHE
YOOBJI€TBOPUT €1BHBIMH .,

Aganoruuuslii KOHTPONL GbUl MPOBEAEH ¥ /Y BTOPOro BApRAHTA YyCTpoficTBa
(eMm. puc, 1), umenwero Gonwumit o6veM emxoctH (mpumepro 230 Ma). Orimume
3aKAuanoCh JiMLib B TOM, YTD Kaxnol xunkoctu samueanock He no 10, a no
20 mi; kpoMe TOr'o, B €MKOCTb 2, GblIM BBeAeHH KOHTPO/ILHBIC pelepsl C MI0T—
mocrelo 2,127; 2,155; 2,187; 2,2014 r/cm3 (cm. Tabmany). [lonoxenne KoH—
TPO/ILHBEIX penepoB B eMKOoCTH ¢ ¢(HKCHpoBallock BH3yalbHO, [lpu KamnoM HOBOM
NepenuBaHHH KUAKOCTH OHM YCTOMYHMBO OCTABA/IMCH HA TEeX Xe YPOBHAX, HA KOTOPBIX
HAXOOH/IHCE BH&‘I&J’Ié npHa oSpaaoBaHnn KOJIOHKH CO CtryleH4YaThbiM H3MeHeHHeM IIJi0—
THOCTH XHAOKOCTH. Takum DﬁpaaOM, MOXHO CHHTATHE NOKaA3AHHEBEIM, YTO IIPH MNepeylH—
BAHHM XUAKOCTH Yepes y3kuit 3asop (cM. puc. 1) crymeddaroe H3MeHeHHE IVIOTHOC—
TH MUOKOCTH NpakTHYeCKH He MeHsercd,

Bocnpou3BOAUMMOCTE FECTOCpaMM pacnpefnenenud, Takue KOHTRONE-
HBEIE OIBITEl MpOBeneHbl Ha obpaslie KAHHONTH/IONHTA B OCadKe AT/IaHTHYECKOI'0 OKe—
ana {cm, crarsio AT, KoccoBckoli ¥ np. B nacTosmem cOoprrke), OnpiThl IpOBDAM—
muck Ha ToM ke mpubope (oM. puc. 1), B kaxaom onbiTe HCNO/IBL3OBaach HABEC—
ka B mpepenax Ao 200 Mr; XUAKOCTE CO CTYNEHYATHIM H3MEHEHHEM IJIOTHOCTH M
3epHaMK nepenuBanack 4Yepea ysKHH 3a3op 7 pas IO Mepe BH3YalIbHOI'0 YCTAHOB—
neHpsl 06pasyOIMXCH - arperarop @epeH; obpasen aemunca Ha 11 dpaxmuit ¢ warom
0,01 u 0,02 r/cvS B npeaenax mioTHocru 2,10-2,28 r/cmS (puc. 2).

KoHTponb BblAENSeMbIX INIOTHOCTHBIX ¢pakuuii penepaMy miIoTHocTH (cM, Tab-
nany) ¥ BOCIPOM3BOOMMOCTBH T'MCTOIPAMM pachpenenenuss (CM. puc. 2) [gaoT npel-
CTaB/leHHe O TOYHOCTH ONHCHIBAEMOr0 MeToaa CTYNEHYATOr0 HM3MEHEHHs IVIOTHOCTH
WUOAKOCTH NpH AeNeHwd o6pasuoBR HEOMMTOR C pasMepoM aeper 5-50 mMxMm,

C nmomombio ycrpoiictBa (cM, puc. 1) 6b110 mokasaHo, 4YTO KAMHONTIIOIAT H3
MENOBEIX OTNOMeHH# Vnnumiickoro okeana ¢ pasMmepoM 3eped 5-10 MKM rerepore—
HeH, IlnorHoCcTe 3epeH nexuT B obnactu 2,09-2,25 r/cm3, B nerkmx dpaxmusix
npeo6nanair tabaurdaTrkie, B TAXenblX — B OCHOBHOM NpH3MAaTHYeCKHe M KOpPOTKO-
croibyaThle KpHCTaAIbl, ITH (pakuuy OT/IHYAIOTCH M IO Xapaktepy AubpakTorpaMm
( paanyuiie OCHOBHEIX peth/ieKCOB), H 10 NPHCYTCTBHIO TOHKOAMCIEPCHO! ¢daskl KBapua
(B nerkux - nNpakTHYECKH HET), M IO TepMocToikocTh (Nlerkue — MeHee croiikue),
H 1o ¢OpMe MDA SIEKTPOHHBIM MHKPOCKOHNOM (/erkwe — Gollee KOppoaupOBaHsi).
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K crarwe A.I'! Koccoeckoi, B.[. Wyrora, M_.H. Kana

Puc. 5. OUINENCHT U3 COBpeMeHHOH Nearuyeckoll INIMHBEI HeHTpanbHOR wacTu Tuxoro
okeaHa

1 - rnoBynsapable obpasopanua “reqnenoaobHoro” Marepuasna, pPaCKpHCTANHESDBbIBAICILET O—
cd lepncrannm dunmuncura (< 50); 2—4 = rnobynspHble o6pasoBaHus, B KOTOPBIX OTYET/IH—
BO BUAHBI TOPLOBBIE I'PAHH HAPOXKOAWLIMXCH KDHCTA/IHKOB (GHIIHICHTA (ckanupyowuii 316K—

TPOHHEI MMKpOCKON); 5 - KpucTaml . GM/VIMICHTA C 30HAMUH  poOCTa, Tpeacrae—
nenuste  ¢unnuncurom (F), pomoxpoamrom  (R) u  okuciamu mapraana  (Mn)
(x400); 6 - kpucrami ¢MAAMTNCHTA M3 . MeNOBBIX OTioxennii  Tuxoro oke-

ana (06p. 20-2-6-134-139), cunpHo paspylieHHBl H SAMELIeHHBI I'NIMHHCTBIMH MHUHEpa-—
namu n kmusonmwionuroM (?) (ckaumpyiomuii SneKTPOHHBI MHKPOCKOI)

Puc. 6. Afuorennsie rno6ynsphiie OGpasOBaHHA KAMHONTHIOMMTOB 1 AET:ll  HX
CTpOeHus :

1 = rnoBynsapHele obpa3oBaHusi KAMHONTH/IOMHTA, BHIIETEHHBIE U3 Kp¢hHHCTO-T/IMHECTOMN
nopoab! (06p. 27-259-9-2-90-92) (x50); 2 - nerxmit “wap”, naoruocrs 2, 1, HOYTH
Halle/I0 COCTOSIIN{I H3 arperaroB KIMHONTHICIHTOBBIX KpHcTamiob (x200, CcKaHupyoumi
S/eKTPOHHEI MUKpocKon); 3, 4 — HempaBmnbHblE, HACTO PA3LEAMHEHHLIE IVIMHMCTHIMH MUHE-—
panaMH KpHCTA/VIMKH KIMHONTHIONKTA BHEWHel obonoukn mwapa (x 2000, ckaHHpyloumi sinek-
TPOHHBI MHKPOCKON); 5, 6 = NpeKpacHo 06pasoBaHHEIE KIMHOIITHIIONMTEL B IOMNOCTAX ¥ KaBep—
Hax, BCKPBIBAIOIMX BHYTpeHHMe 3oubl mapa (x 2000, ckanupyoumil 9/16K TPORHBIH MHKPOCKOT )

Puc. 7. I'no6GynapHele o6pasoBaHus K/AMHONTH/IO/IKHTA C pEe/HKTAME GHOI@HHOH CTPYKTYpbI

1 - *wap” ua 06p. 27-259-9-2-90-92 C COXpPAHHBIIMMHCS pPEIHKTAMH CTPYKTYpPHl pa—
nuonspuii, maorHocteio 2, 18 (x 200, ckauupyouii aneXTpoHHBI MuEKpockon); £, 3 - nme-
Talb NOBEPXHOCTH lapa; XOpPOIIO BHAHBI COXPAHHBIIMECS 2/1GMEHTBl — OHOre@HHAs CTPYKTypa
panmonspuii (2 - x 800, 3 - x 20CO0, ckaHupyoWHit SNEKTPOHHBIN Mukpockon); 4, 5 -
arperar KOppOAHPOBAHHBIX KPHCTA/IMKOB K/AMHONTHIIOIHTA NOBEpPXHOCTH wapa (COOTBeTCTBEH—
HO %2000 u 4000, cKaHupyiommit ®1eKTpOHHBbIY MHKpockom); f - “uenodka” KpHCTALIDB
KIHHONTH/IONMNTA, MO-BHAMMOMY, HACHeAylomas sMeMeHT GHOreHHOH CTpyKTYpBl DANHONISpHH, B
BEpXHeM MpaBOM YIiy pO3eTKa AMCTOYKOB CMEKTHTa (CKAaHMpYIOwu#t S/IeKTPOHHbL MUKPOCKOIN)

Puc. 8. 'no6ynsipubie o6pasoBaHus GUOrGHHOH NPUPONBI C KPHCTAIMKAME KIMHOITHIONHTA

1 - XOpowWwo COXpaHHBLIASCA CTPYKTYpa PamMDISpHH B “TSMebX wapax’ C INIOTHOCTLIO
Sonbuwe 2,2 (x 200, ckaHupyoWMii SNEKTPOHHBIN MHKpOCKom); £ — neraib CTPYKTYphl TO=
BEpXHOCTH liapa, B NpaBOM HHXHEM Yriy arperar MelKux nnamnﬁllaro—"r'qﬁnn‘t‘i[armx KpHCTal—
naKoB kmuHonTuiaonuta ( % 4000, ckauupyowuii 3/1€KTPOHHBIE MHKPOCKON); J — yBelH4YeHHAS
nerank C NIACTHHYATO-TAOGIMTYATHIMM KPHCTAIMKAMH KIMHONTH/O/IHMTA H HMro/bYaThiMi 0Opa-
30BAHEAMHE GEpPPHMOHTMOPH/UIOHHTA Npensiaymero cHuMka ( x 8000, ckaHHpyoOWMH SIeKTpOH-
HEIi MUKPOCKOI ); 4 — pacKoJIOTHIl wap ¢ xopowo coxpasuslielica Guorennol crpykrypolt, Ha BHYT—
penneilt crenke arperar nemicdep kpucrobamira {x 400, ckanupyroumit 37neK TPOHHBHEI MUKPOCKOM };
5 = perans cTpoenus arverara femucep (x 4000, ckanupyomult a/iex TPOHHLIHA MUKPOCKOIL); 6 =
xopouwo o6pasoBaHHEIE KPUCTAINIE! KIMHONTHIIONKTA B MyGTOTAX PAOMOISPUH, OKPYMEHHBIE PO3eT=—
KOBU/HEIMH arperaramy kpucrobamira (x 8000, ckanupyioumii o1eKTpPoHHEH MUKPOCKOT )

Puc. 9. Tunbl KIMHONTH/IOIHTOBLIX KPMCTA/IOB

1 - TaBNUTHATHIE KOpPONMPOBAHHBIE KDHCTA/NIB M3 KIMHONTHIOMHTOR KPACHOH TIIyGOKOBOA-
uofi rymuel. Tuxuii okean, men (o6p. 20-198A-4-3-110-112); 2 - npuamaruyeckue
KPHCTANB! KIMHONTHIOINTA M3 KPEeMHMCTO-pAAMONSApHeBol mopoabl. ATIaHTHYecKHi oKeaH,
souex (o6p. 2-8A-9-1-33-35)

K crarwe C.U. llymenxo

Puc. 1. Mopdonoruss UeonHuTOB 3 pasHOBO3PACTHBLIX DCAAOYHBIX IIOPOA

1 - raBnuryarblii XpHCTANN TeiilaHinTa H3 ITMOLEHOBLIX orTioxenmii [Ipanuna (pation
Acyana); 2 - rabauT4arblii KPHCTANN UEOMHTA C HAPOCWIMMH HA HeM TPHAMMHT-KPHCTOGalH—
TOBBIMM KAPKACHBIMH chepaMH M3 MenoBbIX oT/iaokeHuit Kypckoii obnacth; 3 - KpHCTAallbl
LEOMUTOB C HAPOCIUMMH HA HUX TpPHOMMHT-KPHCTOBGAMHTOBEIMH ChepaMH B NalepreHOBbLIX DIO-
KOBHAHBIX Mopogax r. XapbKoBa; 4 - GpyCKOBHAHBIE KPHCTA/NIbI K/IMHONTH/IONMTA H3 KepHa
ckB, 380A (o6p. 73-2-5-18) cynsa “I'nomap Yenneuaxep” B UepHom Mope

Puc. 4, Mopdonoruss ueo/lNTOB U3 BY/IKAHOTEHHBIX NOPOL

1 - arperaT_ KpHCTa/0B (W/IIHICHTA, PASBHBAIOMNXCS HA HACTHUE BYIKAHHYECKOI'D CTeK—
na. Kaupon Crpombonn (Cpenusemuoe mope); £ — KpecTOOOpasHbli ABOWHMK KPHCTALIOB
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fuinncHra B3 KpacHoi rimyGoKOBOAHOH rimHel B pailioHe [apaiickux ocTpoBoB; 3 — CKOpiy—
nobarasd OTAENEHOCThE B “CKpHITO3EPHHCTOH” Macce By/IKaHH4Yeckoro Typa; KpaiinnkoBckoe
MECTOpOXKIEHHE KIMHONTHIDINTA; 4 — XOpouo o6pasoBaHHble KPHCTAMTH KIHHONTHIONHTA B
nopax BynxkasHumueckoro typa KpaliHmKOBCKOro MeCTOpoXKOeHHd
Puc. 5. Mopthonorusd UEeOIUTOB H3 BY/IKAHOI'GHHO—OCANOYHEIX NOpPOA

1 -~ "CKpbBITO3epHHCTAA” OCHOBHAS MACCA K/IMHONTH/IOJIHTOBOID Tytﬁa ¢ o-pa Caxanuh;
2 - BO/MOKHMCTBIE KpHCTannkl (MopneHMT?) B ofpasue M3 MeCTOpnKAeHUusl KIMHOUTHIOIHTA
[aereu; 3 — rabiuTHarble KPHCTA/IB! K/AMHONTHIOMHTA C HApaCTAOWMMH HA HHX HCOABYaThl—
ME W BONOKHUCTHIME dopmMamu (Mopneuut?), [aersu; 4 - rvabiuryarTble KPUCTAMTBL KIIHHOITH—
NoNMTA M BOMNOKHMCTBIE KPHCTA/IEI MOPAEHHTA B LEOAMTH3upoBaHHoM Tyde KpaltHHKOBCKOIO
Mmecropoxnerus (3akapnarne). Poro [1.II. lemenko, MTH AH YCCP

K craree O,C. Jlomosoil

Puc. 2, DneKTpOHHO—-MHKDPOCKO/IHYECKHEe CHHMKH KPEMHHCTO—K/IHHONTHAOIMTOBON MOpOAL!
Bocrouno#t Arnautuku (o6p. 14); non CkaHMpyomuMM 2/eKTpOHHBIM MukpockonoM (C3M)

1 — KpHCTannBl KIAHHONTH/IONATA C 3aXBAYEHHBIMH B IPOLECCE POCTA KPUCTOGAIHTOBBLIMI
“wapamu”; ¢ - MHKpycTauus naMuupei paanonspHii KpyNHBIMH KpHCTa/llaMH KIHHONTH/IONHTA

Puc, 3. 2/1eKTpOHHO~MHKPOCKOMMYECKHE CHHMKH KJMHONTH/IOMHT—IALITOpCKATOBOH TTOPOABI
Bocrounoit Arnantuku (o6p. 14; C3IM)

1 - saMelleHMe KPHCTA/LIOB KIHHONTWJIOJHTA BOMNOKHHCTHIM ArperaroM MaibirOpCKUTa;
2 = TO Xe; OTYETNMBO BHUAHO paspylieHHWe UEeHTpA/ILHON YacT¥ KPHCTAalna KIHHONTHIIOMHTA

Puc. 4. KnuHONTHIOIMT-IANBIOPCKUTOBAS INIMHA Nof GHHOKy/AspoM (1) H NpoCBeYMBAKOLIIM
2neKTpPOHHBIM MHKpockomoM - JIOM (2 - 4)

1 - NATHHCTO-TIONOCYATAA TEKCTypa IiuHbI, ofp. 29, x4; 9NeKTPOHHO-MUKPOCKOMHYEeC—
KWe CHMMKHM cycneHauu riumbl: 2 — Bocrounolf Arnamtukm, obp. 9, x20 000, 3,4 -
Tuxoro okeana, =10 000: 3 - oGp. 29, 4 - obp. 3a

Puc. 6. OneKTpOHHO-MHKPOCKONHYECKHE CHUMKH [MOBEPXHOCTH KJ/IHHOMTHIOINT=IANbIT OPCKUT O—
BeIX riwH Tuxoro okeana (o6p. 3a), COM

1 - samenieHne KpymHOI'O KPUCTAN/la K/IMHONTH/IONMTA BOMOKHHCTLIM AIDEraroM NaTbIOp—
ckuTa; 2 - NAMHHOBO/IOKHHCTHBIE XEMOT'€HHBle KpUCTa/Lrhl MalbIropckuTa i Baxpomuarbie
yellyHKH Na/brOPCKAT—MOHTMOPH/VIOHHTOBBEIX ACPEraTos.

K crarwe B.B. Hacegxuua, B.X. Haceokunoit

Pyc. 7. UeonuroBoie W ueOnMT-MOHTMODHIUIOHUTOBLIE NOpOALl, 00pa30BaBIMECs B peaylbrare
THAPOTEPMA/ILHOI'0 H3MEeHEHHS NepiiuTa

1 - samemenne nmepaura MoHTMOpH/LIoHHTOM ( Mt), kammontwnonmrom (Kt) ¥ MopaennTom
(Mna). Buaoue! penukTH NepIHTOBOH OTAENBHOCTM; MOPHOEHHT BEIIONHAET LEHTPAIBHYI YacTb
NepanTOROH nykoBuusl; o6p. 238. fAronHmHCKoe mecTopoxaende, % 80, yukomm ||; 2 — Kim-
HONTUIOIUT-MOPACHKTORAS nopona; o6p. 236, frojauucKkoe MecTopomAaenue, X 63, €uxonu
||, 3 = miacTuHdaTEle KpHCTAIb! K/IMHONTHIOMHTA, O6GpasoBaBuiHecsl MO BYJ/IKAHUYECKOMY CTeK—
ny; o6p. 1035-76, Maranasckaa o6n., x 63, uukonu ||; 4 - BaronogoOHble arperarbl! Kili—
Honrunonura; ob6p. 616-77, Maragauckaa obi., x63, ¢ aHanu3aTOpPOM

K crarwe B.B, Balipakora

Puc. 3. BapuoiuroBad cTpyKTypa 3aMelmeHus crek/a arperaraMi MOPAEHHTA M KBapu-THO-
pocmiopucTeME arperatamy; x 30, ¢ amanuzaropom

Puc. 4. IlepekpucTaninaoBaHHble MHHAANEBHAHbIE CKOINIEHHS KBapLU-MOPAEHHTOBOI'D COCTaBa;
% 60, c anangsaropom

K crarse P.M. Opkosoil, 5.H. BopoHuxa

Puc. 5. PacrpoBoe nsoGpaxeHne MHKpPOBKIIOUEHHH MarHeTHTA (csernoe) B a”a/lbiMe B peHT—
FeHOBCKOM  Hany4enuu, Pacrp 26x26 Mxm
Puc. 6. Mukpotoro amanennma (TeMuoe), aamemalomero Harponut; x 70

1 - Barponut; £ — MYyCKDBHT

Puc. 7. Mukpoboro anbs6HTH3HPOBAHHOIO POroBoOOMAaHKOBOro raébpo; x 70
1 - poroeas ofmaHka; ¢ - CEepHMUMTH3HpOBAHHEIH ankbur; 3 — anebur cepexero ob/IHKA;
I — rpasare
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Puc. 8. Pacrpoeoe naobpaxenne yyacTka uuuda anbbUTH3HpPOBAHHOTO POrOBOOGMAHKOBOI'O
r160po B peHTreHoBCKOM uaiydenumn, Pactp 200x200 MrM

! — cepMuMTHSMpPOBAHHEIN anbbur; 2 - anbbuT CBexero ob/immka; 3 — porobad o6MaHKa;
4 - aKTHHOMMT -

Prc. 11. PacrpoBoe uaofpaxenue MHMKDOBK/IIOYEHHH IpaHaTOB B AHANBUHUHME B PEHTTEHOB—
cxoM uanyuyenur, Pactp 200x200 mMkM

K CTaTbe- A.ll. KopoGora, B.H. KpacnoBoii

Puc. 2. IlenuruasupoBaHHbIi KanueBbi#l noneeoli umar (B uenTpe) H CchepougaibHBie BbUIEIECHUS
LEOJTHTOB B KPeMHHCTO! Macce, 30HA KpPeMHHEBO-LIe/0YHOr0 MeTAcOMAaT03a B KUC/BIX BYlKa-
wurax; x200; HuKOIH ||

Puc. 3. OGpacranuc $eHOKPHCTOB KBapua arperaroM HOBOOGpa3OBaHHOTO KBapla, rediaHmn-—
‘Ta u anynspa. 30Ha KPeMHMEBO-IIEIOYHOTO METAacOMAaTo3a B KMC/AbX appysusax; x 200; Hukom +

Puc. 4. Arperarkl KIMHONTHIOMHTA (CBeT/0€) B MOHTMOPW/IJIOHHTOBDH Macce, 30HA APTHIIM—
Tusauud (NpoAyKTHBHBIH T'OPU3OHT GEHTOHHTOBBIX INVIMH) B KHCHbIX Bynkauurax; x200; Hukomu +

Puc. 5. Kaiima neonuroe (ceerioe) B 06MOMKAX aApru/VIMTHSHPOBAHHOH (MOHTMOPH/IOHHTH3H—
poBaHHOl) KHCNoOW NMMPOK/IACTHKE. [IpOOYKTHBHBIA IOpU30HT GeHTOHHTOB; x200; Hukonu ||

K craree E.$. Axnectuuolt m np.
Puc. 1. lleonuTel B OCHOBHONH INIMHHCTO-KPEMHHCTOH Macce rIIMHOCHIHIHT OB

Puc. 2. leonurtel B /erkuX ¢pakumsX I/IHHECTO-KPEMHHCTHIX nopod. Buanbl ux opyssl H ne—
penieraloiiiecd CpoCTKH

Puc, 3. lleoauThl Noa ®IEKTPOHHBIM MUKpockomoMm., Q6p., 207/1 io, (Kzst), x 7000

K crarwe B.X. Hacenxuuoii

Puc, 3. lleonuruaupoBaHHble BEePXHEOEBOHCKHE TIJIMHBI

1 — ny4uCTHIE HATPOIMT KOPPOOUPYET M UEMEHTHpPYET 30Ha/IbHBIE CHepOHTBl AHAIBLINII;
x 160, ¢ ananusatopoM; ¢ — CHepo/uThl aHANLUHMA KOHUIEHTpPUYECKH—30HA/ILHOI'D CTPOCIII;
% 160, 6es ananmaaropa

Puc. 4. TeKCcTYpHO-CTPYKTYPHble OCOGEHHOCTH HATDOIHT—AHANLUHMOBBLIX HOpOa
1 - HarpoaMT-aHaANBUMMOBAS NOPOA&, COCTOSLAs HAUe; 0 U3 CHEepOMTOBBIX CTAXEHH;
Har, Ben.; 2 — B CEpPOANTE aHANLUMMA BHIHbLI BK/TIOYEHHSl IVIMHMCTOro BemecTsa; x 160,
6ea ananusaropa; 3 - CTPYKTYpa IUIOTHON chepo/MTOBOH aHalbUMMOBOH INOpPOAbl 04 /IeKTPOH—
HBEIM MuKpockomom; x15 000

Puc. 5. TekcTypHO=-CTPYKTYpHBIE OCOOEHHOCTH LEOJHTH3HPOBAHHLIX GOKCHTOBEIX TOPOA

1 - Gokcurobad ToOpoda cO CHepoNUToBOl CTPYKTYpPO# M 30HATHLHBIMM NETHAMH; HaT. Bell,;
2 —+B rIMHMCTBIX CHEpONMTOBBIX CTSHMEHMAX BHMOHA 06/IOMOYHAS CTPYKTYpa INEepBHYHON NOpO—
ne;  x 70, Gea. ananuaaropa; 3 — CHepoNuTOBBIE CTHMEHMS B MJVIOTHOM IIHHHCTOH mopoae;
x 70, Gea ananuaaropa; 4 - cheponursl ananbuuMma; x 70, Gea avanuaaropa; J — CTPYKTY-
pa Xo/uioMOppHOro nATHaA GOKCHTA; BepMHKY/IHTONOAOOHbIEe 060COG/EHHS COCTOST U3 TOHKO—
uroneiaroro 6émura; *160, Ges ananuzaropa; 6 - KpHCTaIbl HATPOIHTA B KO/JIOMOPGHHOM
arperare, COCTOfleM H3 BepMHKyIHTONOoNOGHBIX oB6ocobnenmii 6&MuTa; x 160, Gea anamizaropa

Puc.. 6. PasuoBuaonoCTH nceeaoMopdo3bl GEMHTA IO UEOIHTAM

1 - Merenpuarble BhIAeNeHuR Gémura - nceenomopdo3a no Harpoiuty; x 300, 6ea aHa-
nusaropa; 2 - SIeKTPOHHO-MHKDOCKONMYECKHH CHHMOK; “MeTenouku” GEMHTa COCTOAT H3
MEeNnKHX poMGoBHAHBIX KpucTamioB; x 5000; 3 - s1eKTpOHHO-MHKPOCKOMHYECKHH CHUMOK;
3amMelleHye JIy4uCTOr0 HATPOJMTA IejleBHAHOM Maccolt KaoivHuTa M 6éMuTOM (Mpapril BepxHuil
yron); x800; 4 - nceenomoppoaa GéMuTa no cheponuram apanpuumMa; %l 60; 6ea aramisaropa

K craree T.H. Cokonoeoit, 5.H. Bopoxuna

Puc. 1. 2neKTpOHRO-MHKDPOCKONHM4YECKNE M30OparKeHUs KpPUCTAaNDB aHanbuuMa, TONyueHHbIe
B CKAHHpYWOLEM 3/eKTPOHHOM MHKpockome S=600

1, 2 = TerparoH-TPHOKTAAPHYECKHE KPHCTAa/ibl aHanbUuuMa B KDyNHO# Iope necHYasuka
(P2 tatf); 3, 4 — KpucCTa/ubl aHalbuuMa B aneBpoiure € Cu=MOHTMOPHINIOHHTOBEIM LEMEeHTOM

I'ne, 3. Pacrpopble CHHMKH KpHCTallla a’allbUHMa B Kﬂ —H3JTy e HUH
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YK 549.67:553.061

Cunopenko A.B. llpobnemsr reonormu meomitos. — B kH.: Ilpuponnere meomurni, M.:
Hayxka, 1980, c. 5=7.

B nocnennue roner Habmonaercs pesko BO3POCHHH HHTEpeC K W3Y4EHHIO HEONHTOB
B CBSI3H C MCMNONb3AOBAHHEM HX B PA3/MYHBIX OTPAC/AX NMPOMBIUIEHHOCTH M CEeMbCKOro
xoasfictea. OTo npuBesio K oTkpuiTHio B CoperckoM Coose KPYHNHBIX MeCTOPOXOeHHH
KagHONTHMIONMATa ¥ Mopaenuta, OnHako, MOMEMO NPaKTHYECKOI'O 3HAYEHW#, [0 CBoel
pacnpoOCTPaHEHHOCTH W KPHCTANIOXMMHYECKHM OCOOEHHOCTAM NEOMNTHI Cnocobnbl GniThb
WHAHKATOpaMH CeoIOrHYeCcKuX oOCTAHOBOK, YTO MOXET ChICpATh BaMHYK pollb B pele-
HUM aKTyalbHbIX Mpobnem coBpeMeHHOHR DeONOrMH: HCTOPHM OKeaHOB, PoG/eMbl B3aHMO—
0efiCTBHS OKeaHH4eCKOH ¥ KOHTHHEHTANBHOH KOPBI, HCTOPHH OPEBHHX 2Tanob QopMHpoBa—
HHA KOHTHHEHTOB.

YOK 549,67:552.5:551.35

Koccoeckaga A.l., llyroe B.[.,, Kau M.f. leHeTuyeckne THIBI [EOJHTOB K/HHOITH=
JIO/MT—refiIaHNMTOBO# IpYNnEl KOHTHHEHTOB M OKeaHoB, — B ku.: IlpuponHvie ueonmrTor.
M.: Hayka, 1980, c. 8-30. 2

Hay4yeHbl nmepeble XHMHYECKHE aHaMu3bl Tpex obpa3uoB KAMHOITHUIIOMMTA I0MEHOBOI'O H
MeNoBOT0 BO3pacTa u3 nopon ATnaHTHueckoro, lTuxoro u Huomiickoro okeanob. [lo cpae-
HEeHHI0 C pa3HbIMH FeHeTHYeCKHMH THIaMH K/AHHONTH/IOMHTOR KOHTHHEHTOB 0O/19 OKeaHH-—-
YeCKMX K/AMHONTH/OIATOB XapaKTepHO BhiCOKoe conepxanue K, odeHb Huakoe - Na u Ca.
Mayyenne nIOTHOCTHEIX XapakKTEepHCTHK METOONOM CTpaT H 3/1€KTpPOHHO-MHKpPOCKONHYec—
KO€ HMCC/IedOBAHHE MO3BOJM/M YCTAHOBHTL HaANUyMe “TaXenwex” NMpA3MaTH4eckux, 6pycko-—
BUAHBEIX W “/lerkux” TafMTYATLIX KPUCTA/NIOB. BrICKAZaHO IPEAnooKeHUe O He—
OIHOBPEMEHHOM CTalu#HOM TI'€He3uce PpasHeX MOpPHOIOruYeCKHX THIOB K/IHHOI TH—
NOMUTOB, . .

Ta6n. 7, un. 11, 6ubmuorp.: c. 28-30 (65 nasp.).

YK 549.67:552.3

Metpor B.JI._ O mMarmMaTHYeCKHX LEOAMTAX M UEO/NNTAX MarMATHIECKHX nopod. ~ B ku.:
[lpupoanwie ueomuth. M.: Hayka, 1980, c. 37-38.

COGCTBEHHO MAarMaTH4YeCKHM, BbIOEAdIOMMMCH U3 JlaBel, BHOHUMO, MoOXeT SbJTb TONBKO
apansuuM. M3 UHTPY3HBHBIX OCTATOYHBEIX Marm MOTYT KPHCTA/UIH30BATHLCH HATPOJMT,
cTunebur, noMoHUTHT. [lpy atom BoamoxHO dopMHpOBAHME UEOMHTOBBLIX Xull B HedemuHO-
BbIX CHEHMTaX M TelleHHTax. [7MaBHas e Macca UEONHTOB, 3aMeWAUWMX [O/IeBbIe WIaTh
A BHIOENHIWHXCH B OycToTax sbdy3nBHEIX Nopod, SBHO Ha/oXEeHHad u ofpasyercda B pe-
ayabTare rugpoTepMaibHoll nepepaboTkn nap M TyhoBwx nopon. OOpasopanMe LEOHTOB
Kax Hambollee ycTOHYHBOI'O MEHepa/a NpH OTHOCHTE/BHO HU3KHX TemiepaTypax M Odablie-
HHAX HMEeT BaXHOE TEeOPSTHYEeCKOe 3HaYeHHe, U B CBH3M C 3THM [OHATHE “UeOnuTOBas
dams  meramopiuama”, BpiABMHYTOe KymGcoM, No=-BHAMMOMY, HMeeT INIyGOKwmil
CMBICTL.

Tabn. 1, un. 3, 6ubmmorp.: c. 37=38 (24 nase.).

YK 549.67:553.066:553,241.1

Ha6oko C.M. 3akoHoMepHOCTH (OpPMHPOBAHMY lEONHTOBLIX MOpod B oBnacTdX paarpys3ku
FHAPOTEepMAanbHbIX CHCTeM. — B ku.: Ilpuponnwie neomnter. M,: Hayka, 1980, c. 38~

53. J

PunpoTrepmansHbIe UEONKTH! H USONUTHSUPORAHHEIE MOPOAE COCTARNAIOT Gaunk HUSKO=H
cpellHeTeMrepaTypHO#l MPONMIMTH3AINH, BOSHHKAKUEH B HenpaX OTKPLITHIX T'HApPOTepMallb—
HLX CHCTeM ofnacTefi TeKToHO-MarMaTwieckoli axTussocTn. OcoSennoctsivy Taxot hop-
MallHi SBASIOTCA: HAMMYHEe BEPTHKAJILHOR W FOPH3OHTANbLYO# I0HANLHOCTH, COMMMEeHHOCTh
B MPOCTPAHCTBE pPal3/IM4HLIX MHHEepAalbHBIX @aﬂﬂﬂ, !l[l(IpDK]r!ﬂ CHEeKTp IruapoTepMallbHbiX MH-—
HepaloB, B TOM 4YHC/e LEeO/NTOB, HepaBHOMepHas TuApoTepMalibHasd nepepafoTka mopon
u T.0. K NpOMBIUNEHHEIM HEOMATAM B 3TUX YC/MAOBHAX OTHOCATCH MODAEHHT, KNHHONTHIIO-
nuT U noMoHTHT. [lponykTheHO# Tonweil Ha BHICOKOKPEMHHCTHIE HEONUTHl ABISIOTCH KHC—
Anie nennosbie Tydn, HA NOMOHTET - Tybsn aHne3auro-6a3anbTOBOTO cocrapa.

Tabn. 3, 6ubmiorp.: c. 52=-53 (18 wnase.).
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YAK 549.67:552.5:552.5313

Muxatinoe A.C. leo/mTsl CTpaTHMIMpPOBAHHBEIX OCAAOYHBLIX M BY/IKAHOI@HHO-OCAOOYHBIX
ornoxenn#. — B xu.: IlprponHtie neonurw. M.: Hayka, 1980, c. 53-59.

lpuBonnTcs KMaccupuKaUMsd CTpATHPMUMPOBAHHLIX OCANOYHEIX H BY/IKAHOI'€HHO-OCANOY=—
HB)X HEONMHTOB. DHIOeNsorcs knacce HeOnuTOB: auareHeTudeckne, KaTareHeTH4YeCKue, Me-—
ramoppuveckne {nporoMmeramMoppEuecKkne), I'HAPOTEpMAalbHBIE, KOTOpHIE HNOAPA3nensioTCH
Ha noaxnaccel. [laerca XapaKTepHCTHKa YC/IOBHHA oOpasopaHus KM 3aleranns, GopMm Bhioe-
neHuH H CBOﬁCTB LHEeONIMTOBR II0 ppiOelleHHBbIM Kliaccam.

Tabn. 1, 6ubmuorp.: c. 59 (9 masp.).

YOK 549.67:552.5

Wymenxo C.M. Komraexcroe cpapHETebHOE MHHEPANOTO-NETPOT pPapIecKkoe yayveHHe
‘UEO/NTOB B OCANOYHBLIX H BY/IKAHOTEHHO-OCANOMHBLIX nopodax. — B ku.: Ilpupoarme meo-

mrtei. M.: Hayka, 1980, c. 59.64.

Hayuenue LeonmuToB ¥ CONYTCTEYOWHX MM MHHEPANIOB B LEO/MHTH3MPOBAHHBIX BYy/Ka—
HHYEeCKHX Tydax, ocankax H 0CanoYHLIX MOPOOAX MO3BOMAIC YCTAHOBHTH PAN OTIIHYHHE
MEXOYy pasHBIMM I'eHeTHYeCKHMMu THNaMH LeoiuronpossneHuit. [lenaercsa BwiBoa o6 oTcyT=-
CTBHH CBSI3H HECRUTOB C ABHOA wmn "KamypanposaHHOR" nHpOKnacTHKGH B OonbiuHCTBE
ocano4YHLIX Nopoa.

Wn. 5, 6ubmiorp.: c. 64 (20 nass.).

YOK 549.67:552.3:550.41

loruwweuau B.I._Bnuresernyeckoe NpoHCXoxaeHHe CTPATHPOPMHBEIX MECTOPOKAEHMMH
BEICOKOKDEMHHCTEIX [[eomuToB (Ha npumepe 3axapkasps). — B Ku.: [lp@poaHbie meomHThbI.
M.: Hayxa, 1880, c, 85-75.

CrpatuMopbibie MECTOPOXKAEHHA BHICOKOKPEMHHCTBIX ([EONHTOR 3aKABKA3bA BOSHMKIH
Ha OPOreHHOM sTane pA3BHTHS DEruoHA [pH yyacTun oTpaborannbix Ha raybune runpo-
TepMa/ibHBIX PACTBOPOB. Brinensiorcs ABa I'eHeTHYECKHX THIA HEeOJHTOB! M'MApPOTepMalib-—
HO-AMATeHeTHYeCKHA M CHOPOTepManeHsl, B P-T yc/lopHSX paHHero Avare€esa s
Hpeoﬁp&aOB&HHS{ KHC/IOo CTeKila B UeO/HTEN TpeﬁylﬂTCH dHOMAaNBHO BbICOKAad WeMoYHOCTE
MMM HaNMHYMe B CTEK/Ne 3aTPaBouHLIX KpHCTanos neomuta. [lceBnoMopdosel UEOmiTa To
OBpLIBKAM CTEKna, SBMSIOUMECH XAPAKTEpPHBIME 0ns LHEOMHTHTOB HOPMATBHO-MODCKHX
ToMll, HE MOTYT (GOpPMHEPOBATLCA IYTEM PACTBOPEHHS CTEK/IA C NOBEPXHOCTH. Takue
CTPYKTYPbLI, BEpoaATHO, GOpMHpyloTcs nyrem O6beMHON peopradMsauuM Crekia, uro pbian-
3H IlHeBHDﬁ NMOBEepPXHOCTH MOXeT HMeThb MeCcTOo IpH y‘lﬂCTKH ropa4ux pacTeoOpoOB.

Ta6n. 1, ma. -3, 6ubmworp.: c. 74-75 (47 nasm).

YOK 549.67:550.42:551.35

Tenruep A.P. O6 mcrouhnkax xamua B neomurax Wcnanpum. — B xe.: lpuponuwie
neomutel. M.: Hayka, 1980, c. 76-84.

Hccnenopans ocoBeHHOCTH COCTaBa LEONNTOB M3 PASHBIX CTPYKTYpHO—baLMANBHEIX U
ruopoTepMIbEbX 30H Hcnanauu. [lomyueHHble peaynbTaThl CBHAETENLCTBYIOT O TOM, YTO
oborameHne Kanbliui-HATPUEBbIX LEOMMTOB (8 Takke u cmekTHToB) K mpoucxoaur B pe-
ayiabTaTe NepepaboTKH HHUAKOWENOYHEIX 0a3albTOB CH/IBHO HATPETHIMH MOPCKHMH BONAMH
¥ USBJIEYEHHS ero M3 [Opoa B Npouecce HATPUEBOTO MeTacoMaroaa H Nocienyiowel ax—
KYMyAsSUMH B LEONHTaX ¥ CMEKTHTAX HAa HH3KOTEeMIepaTyDHLIX YDPOBHSIX THAPOTEpPMAMNbHO-—
ro mpomecca.

Tabn. 2, un. 3, 6ubmmorp.: c. 84 (19 Hazp.).

YOK 549.67:552.52:551.35

llomosa O.C., Imurpuk AJl, Cokonora A.JI. O KNHHONTHIOIMT-NAILINOPCKHTO—
BOM accouuaunu B OKeaHCKUX ocankaX. — B ku.: [lpupoanwie meomursi. M.: Hayka,

1980, c. 84-91.

Hanoxenr! peaynsTaTel H3YYeHHS RaALITODCKHT- H KJAHHONTHJOJHTCOAEDMAWHX ocall—
kop sonexoporo (cks. 367, Bocrounas ATnantuxa) m menosoro (cke?® 163, 164,
196, Tuxmit okeaH) BO3PACTA KOMIJIEKCOM METOHNOB: ONTHYECKHH, 3/€KTPOHHO-MUKPO—
CKOINHYECKHH, peHTreHoandppakToMmerpudeckufl. YcraHopleHO ayTureHHoe (popMupoBaHHe
ManeIFOPCKHTA B M3YYEHHBIX OCafkax, NpoucXongduiee KaK B peaylbTaTe XeMOTeHHOH
KpUCTalM3alHy U3 MOPOBLIX PACTEOPOB, TaK W B peay/bTaTe MeTaCOMATHYECKOro 3a—

220



MeleHuss MeTacTabuibHeIX amoMocuinkaros. [loa snexkTpoHHbIM MHKPOCKONOM Habmopa-—
JIOCE 3aMelleHMe NaNbLIFOPCKHTOM KIMHONTHAOMNTA - NepeKpucTamnuaanua Nociednero

B Oonee ycro#umeyio MopporenerHueckyio mMonudpukaumio. PeHTreHOBCKHE aHamu3 Moka-—
3an U3MEeHEeHHe HHTEHCHBHOCTEH oTpaMeHnii Ha auppaxTorpaMmax COOTBETCTBYIOUMX 06—
paanos. Ilpeanonaraercs, uTo GopMupopanHHe KIHHOMNTHIOMAT-NANBINOPCKHTOBOR accouu—
auud MPOUCXOMMIIO B PE3YILTATE HANOKEHHOTO NOCTYIeHnd THAPOTEPMANbHLIX PACTBOROB
B TOHKOMHCIEPCHLIE KPEMHHCTO-EO/JHTOBLIE NMOPOAL, YTO MPUBOAMIO K HADYWEHHIO paB—
HOBecHS B MeTacTabM/ILHON CHCTeMe KIMHONTHIOMMT — KpucToBamut (Gmoremnni#t xpem-—
He3eM) - MOPOBEIE PACTBOPH H CTHMYMMpOBao GopMuapoBanHe Mg-rHAPOCHIMKATOB.

Ta6n. 1, un. 6, 6ubmorp.: c. 90-91 (12 Hass.).

YOK 549.67:550.41

Cennepopn 3.3. XKusHecnocoGHOCTE PABHOBECHH C MEepECHIMEHHLIMH KPEMHE3EMOM pacT—
BOPAMH M HX BAMsHHEe Ha oOpasoBaHHe NeOmuTOB. — B ku.: llpHpoanbie weomtsi. M.:
Hayka, 1980, c. 91-99,

DKCMepuMeHTE MOKA3LIBAIOT, YTO PACTBOPH, nepeckiwentbie Si0Og, BOSHHKAKT B KOH—
TaKTe C [OpoAaMM, B COCTAB KOTOPHX BXOOMT BY/IKaHH4YecKoe CTekno. [opsuue BOOkl B
reoTepMabHEIX paloHaX COBPEMEHHOIO LEOMHTOOOpPAa3OBAHHA IPH TEMIEpaTypax BHIIE
100-150°C copepxar Si02 B KO/NHYEeCTBaX, OTBEYawiluX PacTBOPHMOCTH KeBapua. la-
KuM o6pasom, nepecrimerHve SiO9 pacTBopel NpH STHX TemlepaTypax CYUWEeCTBYIOT JMllb °
KOpOTKOe Bpems, KOTOpOe 3aMEeTHO EBO3pacTaeT C NMOHWXKeHHeM TemnepaTypbl. OueHkH
CKOpoc rH npeepauwenns amoppeoro Si09 B KBapu MOKasbBawT, 4YTO BpeMS JXH3HU TaKHX
pacTBOpPOB OKa3biBaeTcd BCe ke 0oliee MPONO/DKHTENBHEIM, €M BpeMs KPHCTa/UIH3alnd
LEOJINTOB. nOBTOMY Me’l"acTﬂﬁHﬂhﬂhle paBHOBECHH B cHcTemMaXx C NOopbllUeHHbIM XHMHYEeC—
kim norenunanoM SiO9 HrpaloT BaxHYIO POlb NpH HeommTooGpaszopanmu, ocoGeHHO B
OMareHeTH4ecKol obGCTaHOBKe.

Un. 3, 6ubmuorp.: c. 97-99 (54 nass.).

YOK 549.67:552.22

Henumer H.®. K ponpocy o HoOMeHKNaType M KiacCHOHKAIHH npn[ﬁounbix LEeO/IUTOB. —
B ku.: INpupoansie ueomarw. M.: Hayka, 1980, c. 99-103.

[puBoauTCs Knaccu¢mKauys NPUPOAHBIX LEOUTOB B 3aBHCHMOCTH OT OTHOmeHus Si/Al,
pasMepa BXOAHBIX OKOH ¥ oGbema cBOGOAHOTO BHyTpHKpHCTaJ'mH‘IECKOI‘O npocTpaHscTea,
Tabn. 6, 6ubmorp.: c. 103 (3 .HasB.).

YOK 553.08:549.67:(543.4-548.73)

EBEynka I.P.,, Bapdonomeepa E.K.,, Bunokypore B.M., Bnacos B.B.,, Top6a-
yep b.®,, llenkun B.[. KomnnekcHoe uccinenopanme neommroe Mmeronamu HK-cnexr—
pockonuu, AMP, penrrenorpapun u IIIP. - B ku.: [Ipuponusie meomnrer. M.: Hayka,
1980, c. 103-114.

llpupenensl peaynbTaThl H3y4YeHHd (QH3NYECKHMH MeTofAaMH o0pasloB eCTeCTBEHHHIX
¥ KaTuoHozamemeHHbX (Na-, K-, Ca- u Cu-dopMer) LeEONHMTOBEIX NOpPoA HauGonee aHa-
yurensHslx MecTopoxaenutt CCCP: [lsereu, A#nar, Hoem6epsH, Cokuphuna, Kpa#uukoro,
Banxeia, lefisepuoe, Kumepm, Bonuna u Kapapar. Meropom WK-cnekrpockonuu ocyuwecr-
B/IeHb! OLleHKa CprKTythIx npeoﬁpaaosamm Kapxac_a LHeoHTOBLIX M!mepanoa_ nIpH KaTH-—
OHHBIX 3aMeUleHHAX, a Takxeé TepmoobpaboTkKa u onpeneneHHe pas/MYHBIX QOPM UEOMHT—
no#t poas. Meron AMP npumenen ana uccnenopaHmd pasNUYHEIX (a3 ancopbupoBaHHOH
BOABI B LEOMAHTAX H HX H3MEHEHHH [pH MHOIMONMKJOBOH pereHepau¥H H ANd olpepelieHud
conepxanus ueomuTopo#t daswr B nopoae. [lpu nomoum meroma DI1P npoepepeno uayue-
HHEe OMHaAMHKH [poliecca MOOMN(HUHMPOBAHHSA LEO/MTOBLIX MOpPON HOHAMH Cultpy XapakTepa
HX NOKa/lM3auny B COPBIUMOHHOM NPOCTPAHCTBE LEOTHTOB.

Tabn. 1, un. 7, 6ubnmorp.: c. 114 (13 Hass.).

YOK 552:549.67 (479.22)

Cxuprnanae H.H. I'eomorus u ycnosus obpasopanus ocanodnbiX meomutTos [pyaumu. —
B xu.: llpuponnwie neomirer. M.: Hayka, 1980, c. 115-122.

Pazofpaner ucropus paspuTHs, eO/IONHYECKOe CTPOEHHE H MUHEepa/bHEIR COCTaB pas-—
HOpo3pacTHeIX (iopa, mes, naneoren) meo/mroBnix MecTopoXaenuil [pyanu. [lokasana sa-
BHCHMOCTBH XapaKTepa LeO/MTOBOR MHUHepaluaauuu oT ycnopnld ee obpasopanus: Koary-
nanus B narynHoit cpene soneit Si09 u Al(OH)3 u nocaenyowas afcopbums U3 BOXE!
wonos Nat u K+ npupena Kk KpHCTannu3anuy aHanbUUMa B A/IEBPUTAX H [ECYAHHKAX OphI;
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BaanMogelcTere (pymaponsHO-conbbaTapHbiX aKcransuui u MOpCKo# Boaow gano obpaso-
Banme aHAMBIEMA B BY/IKAHOI'@HHO-OCAOYHEIX MopofaX MeJia; CHApoTepMalibHoe Npeob-—
pasopaHHe BY/IKAHHYECKOI'0 CTekna NpHBello K BO3HHKHOBEHWIO MOpAEeHHTAa, reftnangura,
KJAHHONTH/AOMKTA, JIOMOHTHTa H OAPYFHX LHeOMHMTOB B [Oopoaax Mena, 3oleHa; AHareHeTH4Yec-
KHE NpeppalleHus BYNKaHWMeCcKOTD MaTepHana B MENKOBOOHHX MOPCKMX YCNOBUAX B OIMH-—
roueuse npnéenu K o6pas’oBaHMI0 KAMHONTHI/IOMHTA.

Hn. 6, 6ubmaorp.: ¢121-122(24 naase.). .

YIK 549.67:552.3

Hacenxuu B.B.,, Hacenkuuna B.X. l'eneruyeckue u mopho/lorHYeCKHE THNL KIHMHO=
[ITHAOAMT~MOPASHHTOBON MUHEpalNu3auMH By/IKaHU4Yeckux obmacTe#r. — B kH.: [lpupoapnnie
neonute.. M.: Hayka, 1980 c: 122,134,

[Nokasano, uTto SOHH LHEOMMTH3AUHH MOTYT HMETBb peruoHalbHOe pacnpocrpane}me B
npenenax KpPYNHbIX BY/IKAHHYECKHX CTDYKTYP - NoficoB M 30H. B kauecTBe npumepa,
NOATBEPKAAWEro 3TO NOMOXKEeHHe, PACCMOTPEH:l BynKanuuyeckue nosica Ceeepo-Bocroka
CCCP, Kamuarxu u 3abaidikanba. KIHHONTHMOMMT M MOpaeHMT 3amewaT KHCMOe By/l-
kanuuyexoe crekno. OHM JIOKAMMaywTCH B TEKTOHMYeCKHX a3oHax (paanmomax), BynkaHo-

TEKTOHMYECKHX CTpykTypaX (kanbnepax) u rpabeH-cuHk/HHansx. Brineness ase nambo-
' nee pacMpOCTpPAHEHHLIE MHHEpANbHbLIe ACCOUHANMH: KAMHONTHACKHT + MOHTMOPHI/UIOHHT H
KnuHONTHAOMMT + MopaeHHT + kpucrobamur. HaubGonee mHTeHCHPHAH LEO/MTH3AUWA CBA3A—
Ha C amnoMeTaMOpPoreHHBIM THAPOTEPMANBHbIM H3MEHEeHHeM CTeK/a.

Ta6n. 1, un. 7, 6ubmiorps: c. 134 (16 naas.).

YIOK 549.67:552.3

Ucmaun-sapme A.[l.,, AmMupon C.T., Mamenos M.H. Lleonuts meaoaoiicko—KaiHo=
aolickoro Byikanmuama Manoro Kaekasza, - B ku.: [lpupognwre neomurw. M.: Hayxa,
1980, c. 135=-140.

lleomuThl pasmHyHOro reHeanca B npepanx Manmoro Kapkasza CBsisaHbl €O Cleayoul-—
My aubdepeHEpOBaNHEIME POpPManKiMH Meaoaohcko-KalknoaoRCKOTO By/iKanuama: anne-—
auTo-6asancr—mnapuToeolt B COMXHTO-ArnaMcKol 3oHe, aHNE3HTO-JAUMTOBOK M AHAE3H=—
ToBOH B APAKCHHCKOR 30HEe, a Tarke TpaxubGaszansroeo#t B Amxapo-Tpuonernn u Tanbi-
we. Hambonee paaeuTrpiMM cpeaM HHX ABAMIOTCH AHATEHETHYECKHE NEONuTHl, CBA3aHHEIE
C NpoleccaMu NpeoGpasoBaHHs PA3NHYHLIX MO COCTABY BYJ/KAHOTEHHLIX MOPOA, o6paayio-—
MMX MECTOPOXOSHHA NPOMBILAEHHOTO 3HAYEHHS M COCTOAUMX NPEHMYMECTBEHHO H3 K/H-—
HONTHAOJATA M MopaeHuTa. Mccnepopanue noaposisieT 'yCTAHOBUTE 3aBHCHMOCTH n‘a_emuy
acconHamMsMH OEOMMTOBBIX MHHepalioB M COCTABOM coOepXallmx uX hopMauuit.

Ta6n. 1, 6ubmuorp.: c. 140 (17 Hasp.).

YK 549.67:553.534 (477.75-11)

Bafpaxor B.B. leonoruueckue ‘ocoBeHHOCTH noxannaaunn MODOEHHATOBOR MHHepamu3a-—
mau B Tpaccax Cesro#f ropwm (Kapamar, Kpem). - B KH. l'lpnpo.qnb]e neomutel. M.: Ha-
yka, 1980, c. 140-148.

B crarbe NpuBONSTCA AAHHEIE O \BEUECTBEHHOM COCTaBe JHTOMOHLIX ANEBPHTO-ICAM=
METOBbIX, OGpEKUMEBHAHBIX M OKBADIOBAHHLIX TPACCOB M HX pacnpeneuénmz B Maccuee
Cearoit roper. Ocoboe BHEHMaHWe YNeNEHO M3YUEHHIO CONEPXKAHHS B TpacCaXx MOPNEHHTA.
Hauenqnaoc'rb B pacnpegeneluH MOpAeHHTa 06yC/OB/leHa HeONHOPOMHBIM COCTaBoM ofmo-
MOYHOrO MaTepHana, CHaraomero STH MOPONb, M HHTEHCHBHOCTBIO Nposaiechus Gonee
[NO3AHKX MPOIECCOB, YeM UEOMMTHIALHMS, — MOHTMOPH/UIOHHTH3ALHH M OKBapueBaHus. YC-
TaHOBJIEHL &HOMAaNbHLIE 3Havenns comepxanu#t Pb, Ni, Mo, Cr ¥ V npesMyuwiecTBexHO
B GpEK‘IHeBKthIX H OKBAPIOBAHHBIX Tpaccax, B CBA3H C yeM BBICKA3aHO TPennolioXeHne
0 GOpMHpPOBAHHE MOPAEHHTOBOH MAHEpANH3ANMH MON BAHAHHEM MOCTMArMaTHYeCKHX pacT-
BOPOB Ha BY/KaHHYEeCKOe CTEeKo.

Ta6n. 1, mn. 4, 6ubmmorp.: c.146 (5 nasse.).

YOK 549.67:552.161

lOpkopa P.M.,, Bopouun B.W. LleomuTh B KOHTAKTOBO-pEAKIHOHHLIX, O6pasoBanuax,
cBsaaHHbiX C runepbasuramu (Cepeprbit Caxamun). - B ku.: Ilpupoanbie meomtei. M.:
Hayka, 1980, c.146-153, i .

PaccMarpupaioTcg NPOABIeHHs Heo/mToB (aHanbuuM, HATPOMMT) B POOHHTHTAaX, cpop-
MHpOBAHHHIX B 30He KOHTaxkTa raG6pOHACB ~'C MHJ/IOHHTH3HPOBAHHBIMH, PACC/IAHIOBAHHEI-
MH CEpNeHTHHHTAMM Me303ofickoro odmommroporo kommiexca n-osa lhvmara. Iloxasauer
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OCODEHHOCTA CTPOEHHS M COCTABA KOHTAKTOBO-peaKUHOHABIX cnoeB. Onucanwr papuauin
cocTapa MUHEpalbHbIX ACCONHALMHE LEONHTOBbIX C0EB, NETANBHO H3Y4YeHHBIe C NOMOUBK
mukpoaHamuaaropa MS -46. Cpenanm pripoasr 06 o6pasoBaHAM LEOMMTOB B 3dBEpLIAO—
Wyl CTARMIc POAMETHTH3ALUME NpH NpeeMCcTBEHHOM (OT paHHMX 5Tanos) MeTacoMaTHyec—
KOM H3MeHeHHH rab0pouOoB B YCIOBHAX MOHHXaWEHCH TemiepaTyps! (350-150°C)
¥ BO30EACTBHS XJOpCONepXaWMX Bod. 3aMElleHHe HaATPO/MHTA AHANBLUUMOM = MHHEpa/ioM
c Gonmwell NAOTHOCTBI Kapkaca, BKMOYSHHE HOBOOGPA3OBAHHLIX KEME30-MATHWEBLIX rpa-
HATOB B aHANbLKMe MO3BOMSIOT MpeanonaraTh CyllecTBoBaHHe (BO3MOXKHO, KpaTKOBpe-
MEHHOe) yCNOoBUR HOBLILEHHLIX OaBNeHHIH.

Tabn. 2, un. 11, Gubmiorp: c. 153 (5 uaas.).

YOK 549.674.3:553.22.065(574.21)

Kopoboe A.[1., Kpacuopa B.H. lleomuTh 3 THAPOTEpManbHO—METaCOMATHY ECKHX
nopoA Y6araHcKo# CTpPyKTypHO—hopmaumoHHOH 3oHb (Kycranahckas obnacth). - B ku.:
lNpuponurie neomurel. M.: Hayka, 1980, c. 153-158.

B npepenax Y6arascko# CTpPYKTypHO—(pOpPMALMOHHOH 30HEI MOKPOBE 6a3anbTOB M KHUC-
fible BYNKAHATBI NepMo-TpHaca MHApPOTepMAallbHO H3MeHeHb! ¢ ofpasopanHeM MeTacoma=
THYeCKOl aoHanabHOCTH. Briaensiorcs 30HB! IPONHJMTOB, KpPeMHHEBO-WE/J04YHLIX MeTaco~
MATHTOB, THAPOTEPMAa/BLHEIX APrUANNTOB (NpPOAYKTHBHLIE I'OPH3OHTH GEHTOHHTOBLIX IIHH )
H KMCIOTHOI'O Bhlllenayupanus. B KPEMHHEBO—U.EEIIO‘IHEI_X MeTacoMaTHTax " rugpoTepmalib=
HBIX apru/umTax, NMpHHHMAaeMsbIX 00 MociheAHero BpeéMeHH 348 MpOoadYKThl [MOBEPXHOCTHOIO
BLIBETPHBAHNSA, OOHAPYXeHbl TeRNaHauT, KAHHONTHAOAMT M Wwabaszur. lleomiTor HepaBHO-
MEpHO pacrnpefeseHE! 1O pa3peady, H HX colepXaHWe BapbupyeT B npenenax 5-20%.

Tabn. 2, un. 5, 6ubmorp.: c. 158 (15 wnase.).

YOK 549.67:571,51

Bynuukos B.M., Cuiconora Il. Tysurycckas neomnuronocuad OposuAlms. - B kum.:
IMpuponsrie neomntel. M.: Hayka, 1980, c.159-162,

Ha Teppuropun Cubupcko#t miaaTpopmbr paccMaTpHBAlOTCH ABA THIA HEOIMTOBOH Mi~
Hepamuaauuu. Ilepppit CBA3aH C MuMHOANeXKaMeHHEMH Oasanbrami, BTOPOR - AMATEHeTH-
yecku#h — ¢ TyporeHHbIMH ¥ TYDOreHHO-OCANOYHBLIMH OT/ACKEHMSMH Tpuaca. Bripensercs
noBas TyHrycckas HEOMMTOHOCHAS NpopuHUES. [IpeANaraeTcs uayueHHe LEONHTHIHPOBa-
HBbIX MOPOA STOH NPOBHHIHM C TOYKH 3PEHHY PUMEHEHHS HX B KAYeCTBe LUEeMEeHTHDPYIo-
uero MaTephana, KATalH3aTopoB, No6aBok kK XumHueckum ynoGperuam. CrapuTca BO-
Npoc O BO3MOXHOCTH TNOMYYEHHS AMOMHMHHA M3 EOHTOB.

Bubmorp: c. 161-162 (9 nass.)}.

YK 549.67:552.14

Axnecruna E.d.,, Bonpapenko H.A.,, 3apymuna MH., Yepuaena A.d.,, Kyp-
naep B.H. leomte Bepxuemenopsix u naneoresobbix ornoxenu#t Huxuero IloBomkes.-
B xu.: llpupoanme umeomursi. M.: Hayka, 1980, c. 162-185,

[IpuBOARTCH BCECTOpPOHHAS XapaKTepHCTHKA eo/uTcodepxawnx nopoa Hmwkuero Ilo-
pomkba. IloKa3aHo, YTO LUEOMUTEHI I'eHETHYECKH CBA3AHL C MOPCKHMH OT/IOXEHMSMH H KX
06;]&308&!{“& MPOHCXOOHNIO B pPa3/H4YHbBIe CTAOMH OMareHesa ocafgxa.

Tabn. 2, un. 5, 6ubmorp.: c. 165 (16 wmaas.).

YOK 549.67:553.492.1

Hacenkuna B.X, Ueomurs B Gokcuropodl Tonme Cesepo-Onexckoro pafona. - B ku.:
NMpupoansie neomiTh: M.:  Hayka, 1980, ¢.166-170.

YcTaHosneno noKalbHOe pacnpenejiesne LEo/MMTH3HPOBAHHBIX MOpPON B Paspese Kophl
BeiBerpuBanis ¥ GokcuropoRf Tomum Cepepo-Onexckoro pa#tona. B sone neomrrusaumn
6OKCHTOBOR TOMUHM H3YYeHbl NepeKpucranmi3auus GOKCHTOBLIX NMOPOA M 3aMelleHHe HX
neonutramu. lleomuTel npencrabneHsl aHanblMMOM W Hartpommtom, [lpemnonaraercs, uto
neonuTH3auHa o6ycnoBneHa BO3nelCTBUEM WENOYHBIX PACTBOPOB, NMPOHUKABWHX B TEKTO-
HH4ecKH ocnabneHHbX 30HaX. ’

Tabn. 1, na. 6, 6ubmuorp.: c. 170 (5 mass,).

YOK 549.67:553.068.3:553.492.1

Cynpoiaep B.A. Tunepresieie u rEAPOTEepPMAalbLHO-BAAOIHLIE LEOMNTE BGOKCHTOB M KOp
BEIBETPHBAHHS OCHOBHEIX M IIENOYHEIX nopod. — B xu.: Ilpuponseie meomuts. M.: Hay-

ka, 1980, c. 171-175.
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Onucann HAXOOKH rapMoToma, relnannMta, xabasura, punmuncuTa, peprepura,
aHa/bIHMa, HATPO/MMTa Ha MEeCTOpPOXASHHAX 3/MOBHANBHEIX M XeMOTeHHO~OCAaNO4YHEIX OoK-—
cuToB. B kopax BeiBeTpupaHns MarMaTHY€CKHX [MOpod OTMeuYeHbl QU/UTHICHT, TOMCOHHT,
HATPONHT, I'MeneHuT, xabasut, NOMOHTHT, refnayaut. [lenaercd BLIBOO, YTO QOPMHPO=—
BAHHE LEO/MTOB B APEBHHX KOPax BLIBETPHBAHHA WENOYHBIX H OCHOBHLIX MOPOd, & TaK-—
Ke B naTepATHpIX (amoBHanbHAIX) BOKCHTAX MoMEeT nporekaTh He TOMLKO Mon Boafel—
CTBUEM TurepreHesa, HO ¥ NPH 8KTHUBHOM YY4acTHH IUAPOTEpPMaibiO-MEeTacOMaTHYeC—
KHX [poleccoB, NPUYMHHO CBA3AHHLIX C HUPKyAsuMed W pasrpy3kol MHHEpa/M30BaHHBIX
HH3KOTEMITePaTYPHLIX BOO IMIyOMHHOM LHMPKYNSUMH.

BuGmiorp.: ¢. 174-175 (22 uass.).

YK 549.673.1

Coxkonosa T.H., Bopouun B.U. Apaneunm ua sepxuenepmcxux ornoxenufi Opes-—
6yprckoro [lpuypanes. — B xHu.: [lpupoasere neomutw. M.: Hayka, 1980, c¢. 175-177.

B nayuennbix pa3pesax Openbyprckoro [lpuypanes maccosoe NosiBicHHE aHANBIHMAa
CBH3AHO C NOpoAAMY TAaTApCKOr'o spyca. 30HaNbHOE CTPoeHHe KpHCTANIOB aHAMBLHMA,
WHPOKU# NuaTasoH hauuanbHbLIX yCnosmi ero oOpasoBAHHS, YETKas KOPPENsuHs pacrnpo-—
CTpaHeHHs aHANBUMMa CO CAeUNbUYECKHM COCTaBOM TshKe/off dpaKuuu M ApyHe NpH3HA—
KM CBHOETENbCTBYIOT O TOM, 9TO (OPMHDOBAHHE aHANbUKMa NDOHCXOAMIO He 3a CHeT
0GRAOMKOB NOPOA OCHOBHOTO COCTABA, B 38 CHET BYAKAHWYECKOTO CTekda, o6orauieHHo-
ro Ca u Cr,

WUn. 3, 6ubnuorp.: c. 177 (6 uass.),

YOK 549.676 (477.87)

lluroexun H.T., Cuérarynnuu A.X.,, Bnacos B.B. O naxoaxe xucMoHOuHa B

[[EONNTH3NPOBAHNbIX HeoreHoBbX Tybax 3akapmarckoro nporuba. - B ku.: Ilpupoansie
neomuTe. M.: Hayka, 1980, c. 177=179. ¥

XucmoHaUH oOHapyeH B MHOUEHOBHIX HEONMHTOHOCHBIX TyhaxX KHCIOIO cocTasa,
pa3BuThIX B npepgenaX [laHumoBo-TepebNsHCKOR anTHK/MMHANBHON CTpyKTypbl. Munepan
poenTHbGHUINpOBaH MO onTHYeCKuM cpoHcTBaM. B Tydpax o samewaer obGnOMKH Byka=-
HHYECKOI'0 CTEK/a U TOHKYIo MellJOBYK MAacCy, paclpoCTpaHeH HePaBHOMEPHO; codepia—
HHe B obmel macce He npepbmuaer O,5-1,0%. XMycMOHAMH HAXOAMTCS B ACCOUHALHH C
aHanbUHMOM, KJHHONTHIOMHTOM, MOPAEHHTOM H ABASeTCH, NO-BHAMMOMY, NPOOYKTOM Ha-
JIOMEHHOI0 MEeTACOMATHYECKOI'0 Mpolecca.

WUn. 1, 6ubmuorp.: c. 179 (4 nass. ).

YIOK 549.623.67:553.08

Ofpuw M.B,, Q#puw 3.H,, lenewnrckaa H.B., Ulynenopsa B.H. Briaenenne u
OnpenencHle ConepKAaNUsa MOHTMODUANOHUTOROIO KOMnoHenTa ueomuros., - B xH.: [papop-
Hule ueonurer. M,: Hayka, 1980, c. 179-185,

YCcTaHOBNEHO APHCYTCTBHE MOHTMOPH/UIOHHTOBOI'O KOMIOHEHTA BO BCEX H3YUeHHBIX
npobax ueomutor B npegenax 3-6%, Iloxasana nenecoo6pasdHoCTb HCHONL3OBAHHS Yib—
TPA3BYKOBOH, a Takxe cleunansHo# conesod o6paGOTKHU AN [OCTHXEHUH BO3IMOXHO
MOMHOT'O OTAEAEHHS TIHHHUCTBLIX YaCTHI MOHTMOPHAAOHHTOBOT'O KOMIIOHEHTa OT 3EpeH Ieo-—
MHTOB H APYTHX MHHepanoB MCXodHoH nopoabi. Brerasnens: ocoBeHHocTH pacnpeaeleHHs
MOHTMOPHJ/UIOHHTA MO OTASNABHBIM ¢pakuusam. DpdexTHBHLIE KOHTPOAB 38 CTENEHBK OTAEe—
JIeHHs OT HEO/HTOB H 3KCMNPECCHEIe ONpefe/leHHs COAEePHMaHHS MOHTMOPH/UIOHHTOBOIO KOM-—
NOHEHTa B MCXOOHBIX Npodax u BrinefienHbX Dpakuuax CCYWecTBAseTCH Me'ronou ancop®-
IHOHHOTO MoOMHHECUeHTHOro anamuaa (AJIA).

Tabn. 3, un. 1, 6ubmiorp.: c. 185 (7 uass.).

' YOK 549,67:549.091.5

HDonrononeckas E.®.,, Kau M.f, MeTon KomuyecTBeHHOro aHali3a reTepOr'eHHOCTH
neouToB ¢ _paamepom 3epeH 5-50 mkm. - B ku.: [lpupoansie neomuter. M.: Hayxa,

1980, c. 185-189, 3

Onuceipaercs HOBLH BAPHAHT METOOA CTYNEHYATOTO H3MEHEHHf [UIOTHOCTH MKHAKOCTH
ans pblenenns $pakupi peomutop ¢ warom Ap 30,01 r/emS ua ofpaaios ¢ pasMepom
aepen 5-50 wmxm. Tlpn npmxenny 3epeH K CBOHM paBHOBECHBIM YPOBHAM obpaayloumecs
arperarbl paspyumialoTcs NOyTeM lepe/MBaHUH XUIOKOCTH C€ SepHaMu 4epea yaKul
3a30p.

Taba. 1, un. 2, 6ubmiorp.: c. 189 (3 gaass.).
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