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B nepsoit wactn kuurn npusoautcs ofuias xapakrepueruka 105 Heoreno-
BLIX 1 YETBEPTHYHLIX  BYJKAHOB ['eraMckoro Haropbs, nx KJaaccHpukaums,
TEeKTOHHYeCKasn  OOYCJAOBJAEHHOCTL — Pa3MelleHHs 1 BO3HHKHOBEHUS  TOrO
I HHOTO THRA ByJkaHoB. Jlaercs xapaktepHeTuka MOABOASIINX TPELLHH,
paccMatpuBaercs  podb TAVOHHHOTO pazioMa B BYJKAHU3ME 1 NPHBOLATCH
JlaHHBIE O COCTABEe NMPOAYKTOB H3BEDEeHHIl,

Bropasa wacth nocsaulena H3yueHHio  netTporpaHuecknx, NmeTpoxHMie-
CKHX, MHHEpPaJOrH4ecKux i reoxiuMuueckux ocobedHnocteit 6aszaapros Jlopuii-
CKOro niato. YeTanaBJnBaeTCsi, YTO caaraioliie Mm1aTto TPH MOKPOBA /l0Je-
PHTOB 1l OJIMBHHOBBIX  0A3a/bTOB OTHOCATCH K BLICOKOTJHHO3EMHCTOMY THNY
6a3anbTOB, NpakTHYecKn He jnddepennnpoBansl u cOMMKEHb BO BpeMeHi
oGpasoBanns. [lpuBoasres aeraduHble  CBeJeHHS O NOPOA0OORAIVIOUIHX |
AKIeCCOPHBIX  MIlHepaJax,

Kuura paccumrana mna BYJIKaHOJMOrOB, nerporpados, MHHepaJoros n
FeOXHMHKOB,

Oraercraennntic pedaxrop
3. I MAJTXACHAH
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YACTb NEPBAA

BYJIKAHBI TETAMCKOI'O HAI'OPb4

BBEUNEHHE

ApMeHHs1—0/HA U3 caMblX HHTEPECHDLIX BYJKaHHYeCKHX obaacTeil 3eMn,
JlecATKH H COTHM COBCeM IOHbIX, HeJlaBHO NOTYXUIKMX BYJKanoB o0pasylor
MHOTOYHC/AEHHbIe 1leNH H TOpPHble y3Jbl, a MNPOAYKTbl HX JeATeJbHOCTH—
BLICOKHE BYJKAHHYECKHE HATOpPbs, 3aHMMaloliue O0OJblIMe MNPOCTPAHCTBA
cTpaubl. BenuuectBennble oudaeiickue Apapar u Hempya, Aparan u Cunan
BEHYAIOT BYJKaHuueckHii ancamOjb ApPMAHCKOro HAropbs.

Ho oco0bifi unTepec 404KHbI BbI3bIBATL Te HeDOgblUHe, HHOTZA MaJo
3aMeTHble BYJIKaHbl, KOTOpble c031adn ApMeHMU caaBy 00aCTH K/aaccHue-
CKOro ByJIKaHH3Ma. MIMEeHHO MX MpPHCTaJbHOE H3VUYEHHE MOZKET NPOJUTL CBET
Ha psi/l BOPOCOB BYyJKaHH3Ma M 0COOEHHO BYJKaHH3Ma apeaJbHOro (MHOTro-
BHIXOAHOrO) THHa. CroJdb XOPOWO BbipaKeHHbIH B APMEHMH 3TOT THI
JedTe/qbHOCTH H3yueH elle caabo.

ApeaJsibHblil THII HHTEpPECeH He TOJAbKO ¢ YHCTO BYJ/KaHOJOrMYecKol H
METPOJOTHYECKOH TOUEK 3pelusi, HO H C TOYKH 3DeHHsl TeKTOHHKH, HCTOPHH
pa3BHTHs 3eMHON KOpbl. Takoil ¢cBoeoGpa3Hblil THII AeATeNbHOCTH, B NepByIo
ouepellb, VKasblBaeT Ha 0coboe TeKTOHMUYeCKOoe cOcTOsiHHe (yHAaMeHTa H,
Kak JAyMaercsi, 3aHHMaeTr ONpeje/eHHoe MecTo B pPa3BHUTHH 3eMHOH Kopbl. B
ITOM OTHOLIeHHHM H3yuenue [eraMckoro Haropbs, 0/arogapsi €ro CTPoOeHHIO
H XdpakTepHOMY MOJOKEeHHIO, MOKeT JaTh MHOI0 HHTepecHOTo.

B mnacrosimedi padote pasodpanbl BONPOCh CTPOEHHS W MOP(OJOTHH
BYJKaHOB, padpaboTaHa MX KJacCH(PHKAalMs, MOKa3aHa CBA3b BYJKaHOB ¢
TPELLHHHOH TEKTOHHKOMH, JlaHa XapaKTepHCTHKA NOJABOASALLUX TPELIHH, BbIsB-
JeHa 3aKOHOMEepHO HanpaB/aeHHas IBOMIOIHA THIOB BYJIKAHOB B MPOCTPalCT-
Be U BpeMenH. [lpn Hanucanun padoTbl aBTOP CTABHJ KOHEYHOH 1E/bI0 T0Ka3
POJIH TPEeIHHHON TEKTOHHKH B BOSHHKHOBEHHH H 1€ATeIbHOCTH TOTO HJIH HHOTO
THNA BYJIKaHa M HEBEPHOCTH MpeicTaB/jeHHH O MOHOTOHHOCTH apeajibHOro
Byikanusma. [losydyennbie gaHHble NMO3BOIAIOT HAAEATHCS, UTO MCKAHHS B
3TOM HanpabBJeHHH MOIYT JAaTh [OJOXKHTEIbHble pe3y.IbTaThl.

B ochoBy Hactosimiero Tpyjaa JeraH JaHHble, NMOJYYEHHbIE aRTOPOM
B pesyJbTaTte CcrenuaJbHblX pacoT 3a nepuoa ¢ 1959 no 1964 rr. Hano noba-
BHTb, 4YTO YacCTb MaTepHaJoOB ysKe ONVOJIHKOBAHA M B OTJEJbHBIX MecTax
padoTbl ecTh TeKCTOBask noBropsieMocTs. [Ipu nposegennu nosesbIX Hecde1o-
BaHMH OT/e/bHble MapuipyThl npoxoAuauck coBMectno ¢ K. . Illupunsanom,
P. T. /l:xxp6awmsHom u, 6oaee secero, ¢ C. I'. Kapaneranom; nomumo 3toro,



C. I'. Kapanersauom Obljin JtodesHo lipejlocrasienbl Matepua/ibi 1o Beuiect-
BEHHOMY COCTaBY NPOAYKTOB HEKOTOPLIX By/dKaton, BeeM 3TuM JHIlaM aBtop
BbIpaykdeT HCKPEHHIOW MPH3HATE/bHOCTD.

OBIIHWUE CBEIOEHHKH

['eomoponornueckue ceeetus

[eramckoe (ArmaraHckoe) Haropbe pacnoJoKeHo B LeHTPaJbHOH YaCTH
Apmsinckoit CCP k  3anajay or 03. CeBaH; BXOAHT OHO B MOJOCY MOJOJBIX
ByqaKaHuueckux Haropuit Cesepnoit avru (K. M. Kapanersan, 1966), kotopan
B rpanuuax CCCP npordarusaercst ¢ 3alaja Ha BOCTOK H IOTO-BOCTOK OT
maccuBa . Aparan g0 CIOHHKCKHX rop.

B oporpagmuueckom otHowenun [eram npeacrasasier coboil  ueTko
BbIpayKeHHbIH, JOBOJbHO KOMIAKTHBIH MacCHB, HMEIULHH B MJIaHe KOHHUTy-
pauuio obajda (~060.{35 KM), BEITSIHYTOTO B ceBep—ceBepo-3anajHoM Ha-
npasjaenku. ['eramckoe naropbe npeacrasdasiercss (3apapuukuii, 1944, 1945;
Hedennena, 1950; Munanosckuii, 1956, 1960; Baabsiu, 1962 u ap.) MoJg0abIM
I0JIOrO-BBIMYKJIBIM NOAHATHEM OPaXHAHTHKJIHHAJBHOLO THIA, B CJAOKEHHH
KOTOPOro IyiaBHas po/b NPHHAJJIEIKHT HeOTeHOBbIM H YeTBEPTHUYHBIM BYJKa-
HHYeckHM nopoaaM. Haropoe taroreer k ckiraauaTtoil 3oHe ApMeHHH, UCIIbI-
Taplieil 3HauMTeAbHbIl NOJbEM B HEOreH-YeTBEPTHUHOE BPEMs, CUHTAETCH,
UTO C ITHM IOJHSITHEM H CBSI3albl NPOSIBJIEHHSI MOJOLOTO [03/HEOPOreHoro
BVJIKaHH3MA.

Bonopasjenbuas yacth naropbsi Bbipazkena miatoodpasioii BLTSHYTOI
30HOH, MOCTENEHHO TNOHMMKAaloulefica K ceBep—cesepo-3anaay. B Goabiieii
CBOEH YacTH OHA yBEHYaHA BYJIKAHMUECKUMH BepUIHHAMH, 00pPa3ylouHMH
MOULHYIO, upespbluaino s(QeKkTuyo 1erb; abcoMOTHbie OTMETKH OT/1edbHbIN
Byakanos npesbiuraior 3200 m (Axaaak—3598,6 m; Cnintakacap—3560,1 m;
lexacap-—3446,7 m; Texmarain—33195 m u 1. n.). 3nauureabuas uyacth
ITHX BYJIKAHOB HMEET MOCTOsHHbIEe CHeXHUKH. B cesepuoil yactu rpe6uesoii
30HLL BYJIKAHBl He pacu/ieHeHbl M B OOLIeM COXPAHHIOT CBOIO «MEPBHUNYIO»
Gopmy. Ha tore onu Hepeako HMEIOT OCT2HLEBO-3PO3HOHHBIN XapakTep;
CKJIOHBI HX HAacTO pacu/ieHenbl JdeanukosbiMu kapamu (ITuy, Crnurakacap u
1. A.). Bojopasaeabuas 30ua nocrenenno (0coSeHHO ¢ BOCTOKA) NMepexoauT
B CTYMeHYaTble CKJIOHB HArOPbA, C CEBEPO-BOCTOKA, CeBEpa M ceBepo-3anala
CIIOWL TOKPBITHIE MOJIOJABIMH T/JILIOOBBIMH JaBaMH.

HOxnas nonosuna Ierama, c10MKeHHAs B OCHOBHOM HEOTe€HOBBLIMH BY.I-
KaHHYeCKHMH 00pasoBaHusIMH, 3HAUYHTE/NbHO H3MeHeHa PeuHoil sposueil u
JeATe/]bHOCTBIO JIGJIHHKOB H  HOCHT YepThl BLICOKOTOPHOTrO peabeda. 3xech
ormeuensl (IMaddenronni, 1934, 1948; Acaansiu, 1958; Muaanosckuii, 1957.
1960; Hedenbesa, 1950; Baavsiu, 1962 u ap.) neckoabko yposueii BhIpaBHH-
Banusl, JeIHHKOBble Kapbl H TpPOroBble JOJMHHBIL. Peunasi cets [eraMmckoro
Haropbs NpHypovyeHa TOJNbKO K 3TOH wactu. Pekn, npunamiexatine dacceli-
ny o3. Cesan (lamaparer, llakkap), uX HCTOKH M NPHTOKH npoTeKatoT
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B HervyOOKHX, OTHOCHTEILHO IHPOKHX VULE/ALIX, MecTaMu [lepexo/iduux b
miaockue poduiibl. Pexn Apakcunckoro Gacceilna (Asat, Bean u 1. 1) co
CBOMMH MHOPQUMCJEHHBIMM  BeplIMHAMH IVOOKO Bpe3aloTes, Hepegko
00pa3yst rJay0oKHe, ¢ KPYTLIMHM H Jaxe OOpPLIBMCTLIMH OOPTaMU YILE/IbII.

CepepHasi yacThb HATOPES CJOzKeHa B OCHOBHOM MOLLHbIMH OYTrpHCTO-
I'IBIOOBBIMH TIOKpOBaMu 3 (y3uBUbIX 1OPOJL M OveHb c1abo  pacujeHeda
3p03Heil; 3aech COBEPUIEHHO OTCYTCTBYIOT [OBEPXHOCTHBIH CTOK H  CJle/bl
apesHero osexetennsa, CpoeoGpasHblii peabed 310 uactu I'erama odycnon-
JeH  MOJOABIMH (M03/HeUeTBePTHUHBIMH MM FOJ0LEHOBBLIMH) H3JAHAHUAMH
I/IbIOOBBIX aHie3uTo-6a3anbToB H anae3uToB. ITOKpOBLL U NMOTOKH 3THX JaB
BLIpasKeHbl XaOTHYECKHMH HACPOMOKACHHSAMH IVBLIOOBOH  KOHCHCTEHILHH;
HArPOMOZKAEHHS UaCTO JHIIEHbl PaCTHTeJNbHOCTH W TPYAHONPOXOoAHMbL. [Ipn
O0JILIIOM Pa3HoOOpPa3HH NOJOKHTENLHLIX (POPM penbeda 31ech BHIACISIOTCH
JBa OCHOBHBIX THIIA: XOJMHUCTbIe CKOIMJeHHs BbicoTol a0 15—20 M u  BaJo-
N0J00HbIE HATPOMOZKAEHHA TNPOTHKEHHOCTLIO 0 250 M M npeBblllenneM B
10—12 m. Hanpasaenie Ba/sioB 00bl4ilo COBIIA/aeT ¢ HalnpaBJeHHeM CTOKa
JaB.

Kparkuii reosiornueckuit ouepk

ﬂOHL’OEEHOHbI(} (JGPGSOGGHHH

Jloneorenosble ofpasoBaling 00HAKAITCH TOALKO Ha NepHOEpUH ia-
ropbs u NPHHAAAENKHOCTb HX K ['eraMy 4acto HOCHT UHCTO TEPPHTOPHAJbLHELI
xapaktep. Ilo paunom E. E. Munanosekoro (1960), yacTh U3 HHX yXOIHT
N0J1 MOJOJble ByJKalHYeCKHe MOPOJAbl HAropbsi, cjaaras ero siapo.

Haubosee apesBHHMH nopojgamMu 0G6JacTH  ABJASIOTCA  0GpasoBaHus
HuKHenaseosofickoro (Cm;—Cmy) Meramoppuueckoro komiiekca (Apaxe-
Jasii, 1964), obunaxaomuecs y rop. Pasnan. [Topoabl KoMmiiekca caaraior
AP0 aHTHK/IHHAIH CeBepo-3anailloro MpoCTHPAHHS, MepeKkpPbhIBAIOTCA OHH
foJiee MOJMOABIMH, ME3030HCKHMH H KaliHo30ickuMK odpasosannsamu. Ilajeo-
30HcKHe 0OpasoBalns 3a(PHKCHPOBAHBI TaK/Ke Ha I0r0-BOCTOUHOM nepudepun
naropb#, B Oaccefine p. Apruum, rjae OHH CJAralT OGpaxHAHTHKIHUAJNN
obulekaBkasckoro nanpas/ienus. [Tpeacrasiaeibl ol HOPMadbHbIMH MOPCKH-
Mu pauusimu. Ilo npeanoaoxkennio E. E. Munanosckoro (1957, 1960), 514 184
noausitus  (AxTHHCKOe M APruuHECKOE) pacnoJoKenbl KyJaucoodpasHo W
pasiensaoTes nonepeulbiM CHHKIHHAJAbLHBIM POrHOOM, BHINOJHEHHBIM BEpX-
HHM MEeJOM, MajeoreHoM W MHOLeHOM; NPOrHG 3TOT CBA3BIBAJ MHOLLEHOBbIE
Cesanckuii 1 EpeBanckuil 6acceiiibl.

Meszosoiickne oT/10KeHHs 00HAMKEHbI, IJaBHbIM 00pa3oM, Ha I0KHOH H
loro-3anaanoii nepudepunx Ieramckoro Haropbsi. CaMbIMH paHHHMH  AB-
JsoTCst 06pas3oBanns TpHaca (M3BECTHAKH, NiecYalMKH, aprHJJIHTH H T. 1),
ciaraioune [IKepManucekylo anTHK/IRHAdb CeBEPO-3a1aAHOr0 NPOTAKESHHS.
Meuiosble  oGpasosanust (Gacceiin pek Bean, Azat u, uactuuno, Apruun)
BbIpaxKeHbl 0CaJOYHBIMH OTJIO/KEHHAMH TYpPOHa, caHTOHa, KamMmnaHa, MaacT-
puXTa, a TakKe Koubsika. B noc/enux BeTpeyaroTes TakiKe JaBosble MOTOKH



(Erosiu, 1964). K sepxiieMe/0BbIM obGpasobaidsamM Gaccelina p. Bean upuy-
poueHbl y/JbTPAOCHOBHbIE W OCHOBHbIC HHTPYSHH. i )

[TaeorenoBble MOPO/ibI PA3BHTHL AOCTATOUHO UIHPOKO HA IOr0-3alldjHOH
iepupepun 'erama. Hanbosee paHHHMH —H3 HHX ABJISIIOTCH OTJAOHKEHHs
ajeolel— HUAGIEro 01leHa, caaralpuue siipo Epanocckoli auTuKIHHANN H
KeTy3cKylo cBHTY B Oacceitne p. Benu; nocAT OHH XapakTep TepPHreHHOro
puina. O6pa3oBaHus CPeHEro H BEPXHEro s0ueia B Epanocckoil anTHKIN-
Hadd H B TnpaBofeperbe p. Azar (30BallleHCKa# CBMTA) BbipazKeHbl
yepeoBanueM Ty(OreHHbIX MeCYaHHKOB, aJeBPONHTOB H  TJIHH. B Gacceine
p. Bean cpeanesoleHoBble TOPOIBI MPeCTaB/eHbl Necuanikani, a BepxHe-
30L€HOBble 06pa30BaHHA—NeCUaHHKAMH, IVIMHAMH M H3BECTHAKAMH (l'ad-
puessn, 1964). JoueHosblil BO3PACT HMEIOT nop(upHTH ceBepo-3anaiHoil
nepudepun Haropbs, MpopBaHible (?) rpanoanoputamu. OrpannyeHHbIM
pA3BHTHEM IMOJb3YIOTCH  OJHTOLErOBble 00pa30BaHs, MNPeACTaBICHHbIE B
[IpuepesanckoM pafioHe MeCUaHHCTO-TIHHHCTBIMU  MOPOAAMH H  «[eCTPO-
LBETHOI CBHTOI» BEPXHEro OJHrOLeHa—lHAKHero Muouena (?) (Fadpuensu,
1964; Caaksn u Maptupocsin, 1964), a B dacceiine p. Bean—iuarabekoi
cutoii. K ouauromeny e A. C. Ocrpoymosa (1962) orHOCHT CBHTY
«NaJe0THNHLIX aHle3UT0-0a3aJbTOB» U CBHTY «CAHHAMHOBbLIX TPAaXH/JIHNapH-
TOB», KOTOPble, MO €e MHEHWIO, YXOAAT MOA MoJojible aaBbl ['eramckoro
Haropbs.

Heoeenosbie u werseprudtole 00pasosanus

Hecpasuenio jeraqbHee H3yUeHbl TOCJEOJNHIOLEHOBBIE  00pa30BAlMY
[eraMckoro naropbst; Gojlee BCera JaHHbiX 110 BOCTOYHBLIM CKJIOHAM, KOTOpbIE
MCC/Iel0BAMHCh B CBSI3H ¢ npodaemoii 03. Cesan. Muorie Bonpocel HosedlIei
reosiorii IeramMa Bce zKe OCTAlOTCs CIOPHBIMH: B [IEPBVIO OUepelb 3TO OTHO-
CHTCS K BO3pacTy o0pa3oBanuii, KOTOpble NpeicTaB/aeHbl BYJKaHHYCCKHMH
H, YaCTbIO, OCAA0UHbIMH NMOpoaaMu (capbikanickas Toaia). Oauronenosbi
Bospact GoJsbuiell yacti s1ux obpasosaunii (IMaddenronpvi, 1934, 1948,
1959) B noc/aemnne rofbl Gbl OMPOBEPTHYT IEJAbIM PsJOM HCC/IeA0BATENCH
(A. T. Acaansin, A. A. TaGpueasn, C. I[1. Baneau, E. E. Munanobckuii n
JP. )}, <MOBBICHBIIHX» BO3PACTHOE MOJ0KEHHe 3HAUHTETLHON YaCTH TOJIIL J10
HeoreHa H aHTPOMNOTeHa.

CoraacHo nocaeanny mnpepcrasiennsy (Munanoscxuit, 1960), nocae-
JIOBATEIBHOCTL HOBeHIIHX oTJ0xeHHHA ['erama ¢ Bepxmero muouena npej-
CTaBJfAETCH B CJAeAVIOLleM BHIE.

1. Cpennuii U BepXHHI capMar: IJIHHBIL, B Bepxax MIUalKoBble GHOrepMbl
H I'THHBL ¢ MenJOoBLEIM MaTepHa/oM.

2. BepxHu#i MHOIEH-—HHKHHI Manoien (Msotuc—rnont). Tosua anie-
3HTOB, AaH/JE3UTO-AALLUTOB, aHAe3UTO-0a3aJLTOB U HX MHPOKJIACTOJNUTOR.
Ha nepudepun ozepuble rauubl, MeckH, Memibl ¢ Mpocaosmu Tyhodpekunil,
Ty(hokour;IoMepaTos u TY(GOB HPOJIOBHAABLHO-BYJIKAHHUYECKOTO TIPOHCXOHK -
nusi. Cpoiize 100 M.



3aech HeoOX0HMO OrOBOPHTLCH, UTO , 1O HALIHM nadJaojeiusaM, cpelil
3TOH «(opManuu» BLIAEMAIOTCH ABE TOJULM: d) BYJIKaHOrenHo-o0J0MOuHaAs
TOMALLA aHAe3MTO-0434AbTOB, aHAe3HTOB, aH/AE3UTO-AALHTOB, JALUTOB, MPO-
HH3aHHas MHOIOYMCJACHHLIMHE JaiikaMu, CH/JAaMH U [oToKamu, W 0) Oogee
MoJiojiast apdyauBias ToJIlla TPAXHAIAL3NTOB, TPAXUIMIAPHTOB, Tpaxuja-
UHTOB M T. 1. («cBHTa dauntoBbix gap» A, C. Octpoymosoit). ®aunaaniuoro
nepexo/jia Mex/ly 3THMH TOJNILAMH HeT; OTUETJIHBOe Hajeranue TPAXHTOHA0B
Ha 00JOMOYHDBIE TTIOPOALI MOXKIO BHAEThL B paione rr. I'exacap, Cnurakacap,
B yuieabe /laBa-rean, y ¢. Epanoc.

3. Huwxuuii—cpeanuit  (?) nauouen. Jlunaputel, JHOapHTO-AaLHTHI,
0OCHIHAHDI, TIEPJIHTHI, MeM3bl U HX OPeKYHH; Ha nepudepHn Haropbs MeJKo-
BOJHbIE 03epible OT/A0MeHHs (pakyUleuHHKH, AHATOMHUTLI, Nel/IoBble MecKH,
nem3bl # T. A1.). Cebitie 100 M.

4. Bepxuuii niponen-—HuKHHA ruefictoren (?). JlaBbl n wmnaku aniesu-
T0-043a/JbTOBOIO COCTABA; AHAe3UTO-0a3a/bTbl 11 atjesuTsl Maubluapckoro
nokposa. Hecko/bKo AecsiTKOB MeTpoB.

5. Anwepon (?) u naeiicrouen. OraebHble HOTOKH aHAe3UTO-0a3a/1bLTOB.
AJiJIIOBHAJIBHO-TPOJIOBHAJbIIBIE OTJ0MENHST 0 NPHOPEKH0-03epHbIe Necualo-
[enJgoBble OCaJKH («capblKauHCKas CBHTA B V3KOM CMBIcJde»), o0uei
MOLIHOCTBIO a0 100—120 M.

6. Fosmonen. Amnae3uTbl, aHae3uTO-0a3a/bThl M ULJAKOBbIe KOHYCDI
CEBEPHOH YaCTH HATOPDLSL.

B yersepThunoe Bpemsi oGaactb I'eraMcKoro Haropbst mojBepriach oJe-
AEHEHHUI0; C/le/lbl OJeJeHeHHs] B BHAE LHPKOB H KapoB, TPOTOBBIX MOJHH H
Mopennoro Mmartepuasa Ooviin ormevennl K. . I[Tadgdenroabuem (1934, 1948),
B. H. Jlomounukosuim, E. A. Hedeavesoit (1950), A, T. Acaansiom (1958)
u ap. Onun uceneposarean ([Maddenronni, 1934, 1948; Bapaansuu, 1948;
[adpuessin, 1951; Acaansin, 1958; Baawsan, 1962) cuuraior, uto o6.JacTh
MoABepPraach ABYKPATHOMY oJejeHennio (B pucce u Biopme); apyrue (J1y-
mutpamiko, 1949; Hedeavena, 1950) npusnaior ToabKo 0H0—BIOpPMCKOE oJe-
Aenenye. IMo nawum panusim (K. M. Kapanersin, 1964), Feram neperkuBall
olejieliente, o Kpafineii Mepe, ABazK/bl: M0CAe H3JIHSHUS JaB MaHbuapCcKkoro
THIIA W BCJIe] 38 H3BepiKennem «rosouenosbix» (tun E no K. H. [Tadden-
roJibily) Jias pailona 03. Akna-iauu  (Kaoubi-resn).

* * *

B nmpeacrasienun E. E. Muaanosckoro (1960)  anTHKAHHAJbHbIE
TeHAeHIHH B obgactu ['eramckoro naropns Hayaju NPOSIBAATLCA ele ¢
BEPXHero najneososi U 0COGEHHO ¢ BepXHero tpuaca. B pesyabrate BO3HMK-
mue noauATHa (Apruunnckoe n  AXTHHCKOe) OcTaBadich pasjiesieHHbIMH
CHHKJIHHAJIBHBIM [1POTHOOM BIVIOTH 10 BEpXIero Muolena.

B nanpneiimem, b ninouene, 5TH TeHACHIMM PACIPOCTPAHHINCH HA BECh
Feram; npopoaxaBuinecs H B HYEeTBePTHYHOE BpeMsT IMOAHSITHS cq)opmupoaa—
A OGUIHPHYIO MOJOTYIO GPAaXHAHTHKIHHAALIYIO CTPYKTYPY. B nocaemaii-
Konckoe Bpems (nmo Acsiausiy, 1958) npoucxoant uaMenenye B npocTpaHcr-
BEHHOM COOTHOIUEHHH 3BreOCHHKJIHHAJIH H MHOT'€OCHHKJ/JIHHAJH, BCJAEJACTBHE
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Helo W CMelLaelrcs 10J10ca BYJIKAHHUeCKOH JAesATeJLHOCTH K CoBpeMelnoro
Buia sone, Cesepuoi ayre (Kapckoe ninato— Cionuk); Teramckoe naropue,
BXOAsILLEE B AYTY, yie TAr0oTeeT K CTHIKOBOI YacTH 3ITHX JIBYX MEracTpyk-
o

B passutun  [eraMckoro  naroppsi B [NOCTEOJNHTOLEHOBOE  BPEMS
E. E. Munanosckuii (1960) sbigeasier aBe craauu.

B nepBoit (M30THC—CPeAHHIl NIJHOLEH) CTAAHH POHCXOANI0 VHACIEL0-
BalHoe PasBHTHC CKIaJ0K CeBEPO-3alajioro, cyGIHPOTHOLO Halpas/enns
H Havajgoch obuiee BozabiManne Haropoba. Crajusl XapakTepU3YeTca pPe3Kkin
00OCTPEHHEM  BOCXOASIUHX  JABHKCHHH H Ha3eMHbIM BYJKAHH3MOM, a B
JaJipleiieM H BhITHPAaHHEM CBOJA, ¢ KOTOPLIM CBSI3AHO M3BEPKEHHe KHC/IbIX
Jas. C 3T0ro e BPeMeHH HAUMHACTCA YACTHUHBIH PA3MbiB BYJKAHHUCCKOTO
MarepHaga M TepeoTJoende ero na nepudepHu Haropbsi.

B BepXxHeninoLeH—Tro01eHOBYI0 CTaANI0 NPOAOJIKAIOCH 001Lee BO3/IbI-
MaHHe H pacuiipenHe cBo/ia. pOCT CKJIEJIOK CceBepo-3anaanoro HanpaBJacHHs!
moutH npexpauiaercs. Ilepectpoiika, «1oMKa» ceBepo-3anajHbX CTPYKTYP
CONpPOBOXKAA/Iach PasBHTHEM MOLLIbIX, IV1AaBHLIM 06pa3oM MepPHAHOHAbHbBIX
pPa3/IoOMOB, ¢ KOTOPbIMHM CBSI3aHbl H3BEP/KEeHHsS! J1aB aHLe3HTO-0a3ajabToRoil
(opmauun. leramckoe naropbe NpHHHMAET COBPeMeliiblil 0GJIHK.

Heropust ByJKaHMYECKOH JesiTe/bHOCTH

Byakauuueckne fABeHHS NOCAEOJHIOLEHOBOIO BPeMelH I Ipaluuax
['eramckoro Haropnsi HeCKOJIbKO YC/I0BIO (B CMbicje ONpejiesenns noisaTHii)
MOryT OBITL OODLEJAHHEHL B JBa  BYJAKAHHYCCKHX [HK/JIa —HEeOreHoBbLIH H
AHTPOINOreHOBbIH, KaKAbIH H3 KOTOPBIX nojpasienasiercs na tpu srana (K. M.
Kapanersin, 1966). [Nocienosatenbnocts B H3MEHEHHH COCTABA NPOAYKTOR
H THOA JeATeNbHOCTH oTpaxkena B TadJ, |.

Heoeenosoti yura

I sran. Xapakrepnaosaiacs o6paszosannem mMowHofi (10 600 m) ToJLLI
Opekruuil, arJoMmepaTtoBblX Ty(OB, BYJIKAHHUECKHX 1€CKOB W nemios. B oGia-
AeHHAX O0CeBOH 30HbI W Ha 3anaiunod nepudepun (r. Atuc) odaovMounbe
[IOPOJIbI paccedueHbl JailKaMi 1 NPOCJAAUBAIOTCS CHAJAMH H JABOBLIMH [10TO-
KaMH. Cocras Toaulu aHIe3HTO-0434/bTOBLIH, anjge3uTOBbI, aujie3uTo-
AQUHTOBLIH, AaudTOBBIH. Bo MHOTHX NYHKTaX NOPOABLI THAPOTEPMaJbHo
H3MEHEHBl H HHOTLa ABJIAITCA pynosMenialonmu (Kamytanckoe eneso-
pyAtioe Mectopoxaenne). Tun uspepmenni NOMUIeHNbIH, IPEHMYULECTBEHHO
SKCIUIO3HBHBIH. B ycaoBusix moabeMa M NPOAOIKABUINXCH —H3BEp/KeHnil
HacTh  MaTepHaad CHOCHIACL K mepH(epHH  Haropby; NEPeoTI0AKeHne
MpooaAanoch B TeUeHHe BCEro 3sTana.

[T sTan. Hurencusroe BosabiManue cMensercs Godee CHOKOIHOT
00CTAHOBKOI H, BO3MOKHO, OTHOCHTCABHO KOHCOJMIHJlalHeH; B 3THX YCJOBH-
AX  MPOHCXOAAT MHOrOBLIXO/Inbie uapep:xKenus LI srana. Oomamenus po-
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[locnenopaTe nHOCTs MOBEHUINX BYAKAHHUECKHX SBJICHHT

Tabauya |

Teramckoro Haropbs

=
-E STtanmu CoCTaB M XapakTep Npol1vVKIOH H3BePIKElnil UJH['%E)?V':";‘;I;;;‘S;M;
=)

(HI sran (nosaxe- [Totokn w HOKPOBH dHIC3HTOR, aHIE3HTO-0a3a0bTOB H, i Apeaapuniii. Caowtvie NPOCTLHIE WAAKOBbLIC
= | wersepTHYnLIL) Yactibo, 6432ab10R | I JTABOBBIE KOHYCbl, BYJIKAHB TeraMcKoro
5 ! | THIlH, JHHEIHO-T0KaNbHBIE BYIKaHbI
2 | ;

o Il sran (cpeane- Motors M NEKPOBBl #11e3HT0-64321LTOB, BA33ABLTOB Apeaabnnil. lllnakossie W JasoBble KOHYCbI
2 YeTBEPTHUHBII) H aH1e3ntor
=
= {I sran (Bepxme- JlaBp, WASKH, NECKH, NeMinl, araoMepaThl alieaHTo- TPELiHHbI H, YaCTHYHO, apeatnHblii.
= HAHCLEHOBBI - G43a1bTOBOMO 1 DA3ATLTOBOTO COCTAROR JInkeitinte By nKaunl.
panueuereep-
THUHBIH)
HT sran JlaBu 1t Gpexdlinn aunanpiToB, AHTIADHTO-TAIHT OB Apeansuwit, Kvnoaa
= OOCHAMAHBI, MEPANTHL H T. I
53: Il s1an JIaBbl M AaBCOPEKYHH TPAXHAHAE3HTOB, TPAXHAHIIAPH Apeaavubii. Kynoaa
T TOB, TPAXHIAUNTOB I T. 1.
8 : :
- I s1an Byaranorenno-oGroMounas rTogma aniesntoporo, aHne- Hentpaanknii. Monurennne syakans
SHT0-643a06TORUNO, @HAEAHT0-TAUHTOBOIO H AANHTOBOLO
COCTABA. BpekumH, Ty, NOTOKH, AailKH, CHAIM




AYKTOB [lesiTebIOCTH COXPAHHINCDH B I0AKHOM UacTH HATOPb; NpeAcTaBiIeHbl
Ol TPAXHANAE3UTAMH, TPAXHIHIAPHTAMH, TPAXHAAUHTAMH H HX J1aBOOPEK-
upsimu. LlenTpol u3BepzKeHHit BbipazkKeHbl KYNoJaMu, KOTOpbie COXpann/inch
B pafione c. Fexapkynuk u monacteipst erapn (Epaxarap).

11 stan. B nepepoise mMexkay ussepxenuamu 1l uw 11 sranos suosn
BO3POCIH TEMN TOAHATHS H pacudeneniocth obnractn. CouepenbimM crialom
HHTEHCHBHOCTH STHX SIBJeHHA B BepxHeM ILIHOLEHe ¢Bi3atbl apeadbibie
M3BEPIKEHHA JHNAPUTOBOH H JHNAPHTO-AALMTOBOH Marmbl. Llentpor nssep-
JKeHMH, npejcTaBaeHHble KVIoJdaMi, paciooxKenbl B BOAOPa3ie/JbHOH YaCTH
H Ha 3amajHoil nepupepun HATOPbI.

Anrponocenosoul yuka

I sran. K wauaay antponorenoBoro nuk/aa obaactb 'eraMcKoro naropbsi
[peACcTaB]saga BbICOKO NPHIOJAHATOE M OTHOCHTEJILHO BbipaBHEHHOe 11/aTO.
[3BepsKennst srana, oXBaTbiBalollie BePXHHI [JIHOLEH H paHHeyeTBepTHY -
HOE BpeMsl, HOCHJH TPELHHUbIH 1, BO3MOKHO, OTYACTH apeasbiblil Xapakriep;
HauOosee MOLIIBIE H3 HUX ObLIH CBA3AHLL ¢ PETHOHAJIBHBIMH [1POJOJILIBIMH
paspblBaMH, [PHYPOYEHHBIMH K OCeBOH dacTh wHaropbda, ['laBnas macca
NPOAYKTOB NpeJcTaBlena IOTOKAMH H MOKPOBAMHU; B HAYAJbHBIX CTaJHAX
3Tana NMpoOHCXOAHH H3BeprKeHHsl arJoMepaToBbiX /1aB, WJI4KOB, MECKOB H
nenioB. [TpoAyKTLl AeATEeNLHOCTH HMEIT anae3uTo-0a3anbTOBbIl H aH1e3H-
TOBBLIH COCTaBbLL; 3Tal 3aBeplIHJCcs H3JHsHHeM 0a3a/bToB,

I sran. [Tocie HeGOABIIOTO MepepbiBa B BYJAKAHHUECKOH AesSTeNbHOCTH,
BO BpeMs KOTOporo od/acTbh NOABEPrJach oJe/leHennlo, HaunnaeTcest oKkonua-
TeJqbHOE CTPYKTYpHOe odopMiente Haropbsi. ITOT MPOIECce COMPOBOZKAACS
apeajbHbiM ByJakauuamom Il (cpeaneuerseptuudoro) stama. Ilenrtpsbl
M3BePIKeHUI B OCHOBHOM MPEACTaBAeHLl NPOCTLIMH JAKOBLIMH H JABOBLIMH
KOHYCAMH; PACHONOAKeHBl OHM  Ha BOCTOUHBIX CKJIOHAX, BOJOpasjiene H [0
3anajilofl rpannite Haropbs. PasMmeienne ByJKanon kKyuuoe, OAHHOYIIOE U
Junedinoe. CocTas NPOAYKTOB aHAe3HTO-0a3a/1bTOBLIH, pere 0a3ajbToBbI
U auae3HTOBBIH.

IIT (mospueuerBeptHunbiil) sran. Mapepmenus nociefnero srana cpsi-
3aHBl ¢ 3AKMIOYHTE/LHBIM aKTOM BBINAUHBAHUA W (DOPMHPOBAHHA Opaxi-
aHTHK/IHHa 1w [erama, Xapakrtep JedATeJbHOCTH OCTAeTCH MHOTOBLIXOLHBIM,
HO LEHTPBl H3BEPIKEHHIT yAe TPYNNHPYIOTCS BAOAL ONpPele/eHHbIX V3KHX 3011;
OoJiblIas MX YaCTh aKKyMyJupyeTcs B rpebHeBoil nosoce naropbs. Hapsiny
C MPOCTBIMH IHITAKOBBIMH H JaBOBBIMH KOHYCAMH JeHCTBOBAJH BYJKAaHbl
reraMcKoro THIA, CJAO0KHbIE LIJIAKOBble KOHYCHI M JHHEHHC-J0Ka/bHble BYJI-
KdHbl, aKTHBHAS KH3Hb KOTOPBIX Oblia 0o0Jee NPOJOJSKHTENLHON, a H3Bep-
JKeHHs HOCHJIH CJI0KHBIA Xapaktep. CocTaB NMPOAYKTOB alLe3HTOBLIH, amjie-
30T0-043a0bLTOBLI H, peke, 0a3a/JbLTOBLIM.

Cseenusi 06 M3YYEHHOCTH BYJKAHOB

[eramckoe Hdropbe ¢ AaBHHX op NMpHBJIeKaJa0 BHHMaHHe HccaegoBaTe-
J[ef:l; He cnyllaﬁno, YTO Ha CErOJAHSIIHHI MeHb OHO CUHTAETCS FeOJOTHUeCKH
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BroJne u3yueHnbiv, Jlanuble Mo reoJoTHI |, YacTHHO, BYJIKANHIMY CBeIeH bl
p ocnosioM B padorax @. lO. Tesuncon-Jleccnura, b. M. Kynierckoro,
C. C. Kyaneunosa, K. H. [Taddpenraanua, A. T. Acnansina, A. A, Tadpuensna,
E. E. Muanosckoro, C. B. Maprupocsina, T. A, Jlanasna u k. A. Orane-
caHa W Jp.

B paGorax 3THX M psiia JAPYTHX reojoros pysikanuam I'erama paccmar-
pHBaJICA ¢ «OOIIHX» TMO3HLKI: pasoGpatbl B OCHOBHOM BOTIPOCHI CTPaTHTpa-
dun BYJIKAHHYECKHX MPOAYKTOB H YACTHUHO CBHASH ByJKaHH3Ma C TEKTOHH-
Kolt u TeoJornueckoil uctopueii naropbs, Hro KacaeTcs HenocpeicTBeHHo
BYJKAHOB, TO CBEJEHHS O HHX CBOAATCS K cyKaToll XapaKTepHCTHKe OTJelb-
HBIX IEHTPOB H3BePHEHHH, K NONbITKaM HX gaaccH(PUKALHY |, danle BCEro,
K TpoCcTOMY }-'I]ONIHHEIHM[O.

[ToHSITHO, YTO OTCYTCTBHE CHEelMalbHbIX pccae/l0BaHHil MPUBEJIO K TOMY,
4TO MHOTHe XapAKTEPHCTHKH H ONpeJeeHns CTpajalT HejoCTaTkaMy,
AHOrAa JIOBOJbHO cyulectBeHHbiMu. TeMm He Menee Jabnble STHX pabor
IpeACTaBIAOT HECOMHEHHBI HHTepec; KpaTKoe HX H3/IO0MEHHE MPHBOAHTCH
Hu:ke. Pasbop M KpHUTHKA 3THX JaHHBIX U npejcTaBjennil npuBeleHbl B
COOTBETCTBYIOLLMX pasjesax.

C. C. Kysnenos (1929) B cratbe, MOCBALLEHHOH reoJIOTHH ceBepo-3anal-
woro moGepexnsi 03. Cepam, jpaer Oojee HIH MeHee TOJHOE ONUCAHUE
BochbMu LeHTpoB EpatymGepckoit rpynmbi, Hopanyackoro u Borycapckux
yikanos. HecMoTpst Ha nojuepkusaiie (pakra nepeciauBaHus ITaKoB H
nae, C. C. KysHelos Bce 3TH BYJKaHbl OTHOCHT K «HACHIMHBIM BYJIKAHHYE-
CKHM KOHYCaM» MapasHTHYECKOTO THIa.

B. M. Kymaerckuii (1929) npHBOAMT HeKoTOpble AaHHble (BbICOTH BY.I-
KAHOB, ITyGMHBI KPATEPOB H T. I1.) MO 3HAYHTENLHOMY KO.THYECTBY BY/IKAHOB,
BbIge 1A cpein HHX «BTOPHYHDBIE>» [IJJAKOBble W JaBOBble KOHYCHI H JUNAPH-
roBble sKcTpyauBHble konychl (Fexacap u Cnutakacap). [ToMHMO 3THX, CHIIb-
HO Pa3pO3HEHHBIX JaHHBIX, OYeHb KPATKO OXapaKTepH30BAHBI BYJIKaHDI
Kapaunauu, Ceran, Iexmaran, I'exacap 1 Crnurakacap.

®. 10. Jlesuncou-Jleccunr (1928, 1929), paccmarpuBas BYJIKAHH3M
ApMAHCKOTO HAropbsi, Mpejjaraer KJIAacCH(QHKALUUIO BYJIKAHOB, BBILE/A
cpean HuX: «1) MaccoBble BYJKaHHUECKHE H3JIHAHHSA, WIH JaBOBblEe TOJSA,
2) HacTOsILHe MOJHIeHHBIe BYJIKaHbl ¢ [eHTPaTbHBIMH KPaTepamu; 3) wmomno-
reHHble KCTPY3HBHBIE KOHYCHI Ge3 MOTOKOB i 4) mapasuTHyeckne MIJIaKOBbIE
KoHychl». ITocJeie JBa THIIA OH BHAHT B ByJKanax ['eraMCKOro Haropbs,
cuMTasi BO3MOMKHBIM, BIPOUYEM, OTHECTH OJHH H3 <«BYJKAaHYHKOB Yu-Tana»
(JTeBuncon-Jleccunr, 1928) K THMY «KOHYCOB HaOyXaHHs».

CBefleHHA O BYyJKaHax MOXKHO BcTpeTuth B padorax K. H. Tlapden-
roabia (1934, 19591.2); oTHOCATCS OHH, TJaBHBIM 00pasoM, K KOHyCY Apwma-
rap. Cpean ueTBepTHUHEIX ByJaKkanoB [eraMckoro Haropbsi OH  BbijeJfseT
IJIAKOBBIE KOHYCHI, «HaCTOSIIIIHE J1aBOBble BYJKaHbl» U CMellaHHble Be3y-
BHadbHble Byakaubl (no  kiaaccupukauun @. [O. Jlesuncon-Jleccunra,
1913).

B ceoanoii padore A. T. Acnausina (1958), mocBsALEHHO TeO0JOTHH
ApMeHnn, ecTb CKATasi XapaKTEPHCTHKA OTAGJLHBIX UeHTpoB (ApMmara,
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I'yrancap, Cnutakacap) 0 ynoMHHAHHUST O MHOTHX JIPYTHX BYJKaHax Haropbs.
Hano ormetutb, uto A. T. Acaausin noguepkuBaeT MOHOTEHHbIH XapakTep
HX H3BepIKeHHi.

VHOMHHAHHS H  Olpe/leselusi HeKOTOPLIX BYJKdloB BCTpevaloTest uo B
paGotax A. A. Ta6pueasna (1959), E. A. Hedenbesoit (1950), E. E. Muaa-
nosckora (1956, 1960), K. . upunsna (1962), I'. I'. Oranesosa (1962),
B. B. Haceakuna (1963) u ap. /lo6asum, uro E. A. HepexnveBa oTHOCHT
GOJBITMHCTEO ByJAKanop I'eraMa K napasuTHYeckKHM 00pasoBaHHAM, OCTaB-
Jsil MeCTO M moJurenibiM  ByJakanam (Artue, Axpaak, [Iyrancap), a
E. E. MuranoBckuil yNOMHHAET 0 «ULTAKOBO-/1aBOBLIX KOHYyCaxs.

Hauaao cnenma/ibHOMY — MCC/A€0BAHHIO  BYJKAHOB ObLIO 110J0KEHO
A. H. 3aBapuukum B 1951 r.; Kk cOoXKa/aeHHo, pe3yabTarhl €ro paGor no Ko-
pacapy u I'yrancapy ocraauch HeH3BeCTHBIMH.

Hauuuas ¢ 1959 r. Byakaubl [eraMckoro Haropbsi H3y4a/ucb aBTOPOM.
B xofe pa6or janible M0 OTAJbHBIM BYJIKAaHAM H IPYNIaM H IO HX CHCTE-
MaTH3anuu ObwH  onyGaukoBanbl B meuatw (Kapaners, 1962,-5, 1963);
pe3yabTaThl HCCJICA0BANUI CBELeHbl B nactosinieil padore. ‘

C sroro ke Bpemenn C. I'. Kapanersanom nHayato crnenuaabHoe HCCIEN0-
paHHe ByJKaHa ATHC W APYTHX JHIAPHTOBBIX H JUNAPHTO-LAIHTOBBIX HEOTE-
HOBBIX KVIIOJOB ApMeHHH; MarepHasbl 10 ITHM paforam yacTHulo onys/au-
koaubl (C. I'. Kapanersu, 1964). Kpome Toro, sTuM ke HCC/IEL0BATEIEM
B yNOMSHYTOil cTarbe i B COOGUIEHHH, MOCBSAUIEHHOM LEHTPAM H3BepIKEHHI
neoreHoBbx Kueabix aas Apmennn (C. I'. Kapanersn, 1966), npupejenbl
TaKKe namuble u onpejenenus no syikapam 'yrancap, Crurakacap, [exa-
cap, liomymckomy n ABasany.

CUCTEMATUUECKWI OB30P BYJIKAHOB U UX JAEATEJBHOCTH

BBojiHble 3aMeyaHHA

B nacrosiuienm pazjene oGobuiennl aannsie no 105 menrpam H3BEPIKEHHI,
JEeATENLHOCTD KOTOPBIX TPOTeKAIa B HeoreHe n anrpororese. ABTOp fajex or
MBICJIH TIPETEN/I0BATL Ha HCUEPIBIBAIONLYI0 XapaKTePHCTHKY BCeX BY/KAHOB
[eraMCcKOro Haropbsi, TeM GoJjee 4TO HEKOTOpble UeHTPbl, BHE COMHEHH,
0CTAMUCH He3aMEeUeHHBIMI B MOJHOM CMBbIC/E 3TOTO C/0BA.

B Kpyr 9THX BYJKaHOB (Kak yOeskjaer JuYHbli ONBIT) MOTYT BOiTH
COBEpUIEHHO YHHUTOMKEHHBIe 3PO3Heil MOCTPOMKH W JaBOBble KOHYCHl «pac-
maBIBIIerocay» tuna, Hakonen, B paiione cc. Batuksan u ['simpes Oblin BeTpe-
yeHBl HECOMHEHHbIe CJIejbl PaspyLIeHus BYJKaHoB, B BHAE TPaHCIOPTHPO-
BAHHOTO  pHIXJOr0 Martepuana (OOMObI, CIYMOJHTHI, J1aku), TOYHOE
MECTOMOJIONKEHHe KOTOPHIX YCTaHOBHTL He yladock. [ToMumo sToro, BHe
paGoThl OCTAJIHCH HECKOMbKO COMHHTEMBLHBIX (opM peabeda, B coOGCTBEHIO
BYJKAHHYECKOH TMpPHPOJLe KOTOPbIX, KaK I9PYNTHBHBIX LEHTPOB, asTOp HE
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yGexaen. TakoBbiMH, HaNpHUMep, SABJIAOTCA BOIBLILEHHOCTH K 3amaiy ot
Arycapckux ByJKanop M IoXkuee ¢. ADHHUK, JHIAPHT-O0CHAHAHOBBIE XO-
Mbl K ceBepy ot ¢. Pounrtan, miaku y c. Koraik u 1p.

Cpenn 105 BYIKaHOB HEKOTOPbie OOHAPYZKEHBI aBTOPOM; CBEJICHHSE O HHX
B JUTEPATYpe OTCYTCTBYIOT, HeT HX 0003HAYeHHH W Ha BCEX H3BECTHLIX Teo-
jornuecknx xaprax. Ilpu H3yueHun BYJKaHOB BCTajd BONPOC HX HAaHMEHOBA-
Husi. BOJILIIAHCTBO  BY.JIKANOB OCTABATOCh Ge3bIMSIHHBIMH H  aBTOp  Obli
BHIHYAEH JaThb MM Ha3Bailus, OCHOBbIBasch Ha HX (hopme, Kakoii-1160
xapakrephoii ocofennoctn 1 1. j. HauGosee sHauuTe/bible H3 HHX  OblIN
Ha3BaHpl B YECTL M3BECTHBIX HCcjaefoBateneil  ApMeHuH, MOKOHNEIX
A. E. Apupyuu, T1, T1. Tambapsua, A. TI. demexuna, T. A, JlxpGausana,
0. T. Kapanerana, B. H. JTosounnkesa, npocBeTHTe €M, ¢ HMEHAMH KOTOPhIX
cBA3aHo coananne apMsinckoro aapasuta (Mecpon Mawron, Caak [TapTen,
Baran AmaTynu) u repoep HalHOHAJILHO-0CBOOOJHTENLHOTO JIBHKEHHA—
Bapnana Mamukousina u Barpama [laxaasynu. [Tomnmo storo OBITH TIepe-
BeJleHbl Ha aPMSIHCKHIl A3bIK HA3BalHHA TIOPKCKOTO MPOHCXOKACHHS, HCKIIO-
yasi, KOHEYHO, TaKHe CTePeOTHIHbie H MHOTr0 pa3 MOBTOPAIOLINHECH, KaK
«Yu-Tama»; 3TH nNocJAeAHHe OBLIH NPOCTO OTOPOILEHbI.

O06beM cTaThby He M03BOJMI JATh ONHCANHSA BCEX BYJKAHOB, MO3TOMY
XapaKTepHCTHKA HX NPHBOAHTEs 06MIasi, N0 KIACCHPHKALHOHHBIM TPynmanm.
K paszmeny, st Jyulieil opHeHTaluy, TPHIAaraeTcs cxema pacrnookeHHs
BYJKAHOB M MX NOJHBIH cnicok. Homepa na cxeme COOTBETCTBYIOT TAKOBBIM
CIHCKA; HyMepalus CKBo3las (¢ jora Ha ceBep M ¢ BOCTOKA Ha 3anaj), BHe
3aBHCHMOCTH OT CHCTEMATHKH, BO3PACTHOrO [0J0KEHHS, cOCTaBa NPOAYKTOR
i NpoYHuX (pakTOpoOB.

Cnucok ByJkanop ['eramckoro nHaropbs

1. Kapmup6bayp 17. Tasap
9. Apmaran (Marmaran, AGaynacap, 18. M. T'aBap
Armaran) 19. Hopaaysckui
3. Barpamacap 20. Kapan
4. TMapearayx 21. Tamaucap
5. Ilxap-Ttap 22, Owurayx
6. TasaGayp 23. JlxkpGamsana (Vu-tana)
7. M. IIxap-tap 24. Hancap
8. Epanocckuit 25, l'amGapsina (¥Yu-tana)
9. M. Epanoccknft 26. Cenacap
10. T'exapkyHHK 27. Jlxkanacap (/lxaun-tana)
11. Baranacap 28. Jlemexuna
12. Caakacap 29, Moxparayx
13. Mecponacap 30. Kouyc «a»
14. Maxanan (Kapaya-tene) 31. Konyc «6»
15. Asep 32. Aceracap
16. M. TMaxanan 33. Kapanersina (Yu-tana)
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34, Tymé 72. Apupyun

35. Llopnacap (Byrpa-rana) 73. Mapaxaanar (Mopoxny-rana)

36. Knopcap 74. Cesxatap (Kapanar, Cescap)

37. TopaBayp 75. 10. Tamk )

38. B. Borycap 76. C. Tamk ot L

Bg. Borycap (Bory-nar, Jluacap) 77. Kapmparym6 (Kvipmusu-rana)

40. 3. Borycap 78. Masas (Kuisbur-nar, Kapmupeap)

41. Texacap (M. Ar-par) 79. Koux

42. Bouxaparym6 80. Tac

:Z flf? [Ty 81. Bapnaunacap

% H 82. M. Bapnanacap

45 —48. Llakapuep 83. Maran

49, Buwanacap (3uaper) 84 10. Akop

50. Amrapaksep 85. Akop

51. Cnurakacap (B. Ar-zgar) 86. C. Axop

52. Hankatap (Han-rama) 87. Ilxpakap

53. Hazenn (Haszan-rana) 88. Llayrayx

54. Ampnaak (Ksl3bunku-jaar) 89. Cpnucap

55. Kamypu 90. M. Llnyrayx

56. Tap 91. Epakarap (Yu-tana)

57. Temabnyp (Yu-rana) 92. ABaHCKHI

58. 0. Arycap 93. ApHHIKCKHI

59. Arycap (Ary-mar) 94, Mry6Gekuit

60. 3. Arycap 95. Aruc (Taane, Iamupamunep)

61. Ceran (3eitnapu-artrem) 96. Tex

62. Texmaran (Kerapur-3uaper) 97. Xapambayp

63. JIuaun 98. TekGayp

64. Ilapoc 99. T'naun

65—66. Aksouacap (Vu-rana) 100. Menak

67. Kyiir 101. Ilaxkor

68. Kapanuwnnu (Kapaxanuad, 102. Tyrancap (Kerau-aar)
Kaparnnres) 103. Tiomymcknd

69. Jlonounnxosa 104. Apasan

70. Tloroc 105. Kosacap (Muax-nar, Menakcap)

71. Tlerpoc

MpuuHuuno knaccudukauun

Konnuecteo usyuennwsix ByJakanos (105) Bmosmne mocraTouno nnst 1o-
NeITKH GoJiee MJIM MeHee 0GOCHOBAHHOH HX CHCTEMaTH3AIHH.

«O60CHOBAHHOCTE» KJAacCH(DHUKAIMH BYJJKaHOB OObIKHOBEHHO HOCHT BeCh-
Ma H BeChMa OTHOCHTENLHBIH XapakKTep; OTHOCHTEJNBHOCTh ONpejesisierTcs
MHOTHMH (akTOopaMu M, B TEpBYIO ouepelb, Ype3BBIYAHHO CAOKHBIM H
MHOrOOGpPAa3HBIM XapaKTePOM 3PYNTHBHBIX fIBJEHHH, 4aCThIM HECOOTBETCTBH-
eM Mop(oNorHH BYJKAHHUECKOH NMOCTPOHKH ¢ THIOBOH NPHHAIJIEKHOCTLIO,
3HAUHTENbHOH YCJIOBHOCTBIO H 3aYacTyl0 HEONPABJAHHOCTBIO MPHHIHIOB
kiraccupukauuii. Bce 370 M uenblit pAx APYrHX NPH3HAKOB JeJalT MOYTH
HEBO3MOXKHBIM CO3/laHHe YLOBJIETBOPHTEJbHOH CcOBpeMeHHOH KiaaccH(puka-
uuu. He cayyaiino nostoMy Beayiiue BYJKaHOJOTH COBpeMeHHOCTH uaberaior
TaKHX KiaaccH(uKauuii; naxe pejllkHe MOMBITKH HEKOTOPHIX H3 HHX OBIBAIOT
HeylayHbl W He JHIIEeHb MPOTHBOPEUHBOCTH (cM. cHcreMaTHKy A. PutMana,
1964).
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Cron crenuduueckue TPYAHOCTH HMEeT H  CHCTEMATH3AIMA  IEHTPOB
HaBEpYKeHHii B 06JACTSAX MOTYXIIEro BYJAKaHH3MA, I/le, MOMHMO NEpEdHCIcH:
HOro, 0coGOe 3aTpyAHElHEe BLI3bIBAET CTeneHh COXPAHHOCTH BYJIKANHUECKHN
MOCTPOEK, OCOGEHHO KYTIOJIOR H CJIOKHBIX BYTKAHOB. [TosTOMY €CTeCTBEIHO, UTO
kiaccuduKalua MOTYXUIMX BYJKaHOB, TEM GoJlee HEOTeHOBBbIX W Ooaee
paHHHX, GblBaer elle MeHee COREpLIEHHON. [TonaTHO, UTO BOMPOC O MPHHLLH-
ax CHCTEMATH3allMH BYJKAaHOB TAKHX 00/acTeil OCTaeTcs OTKPBITBIM I
Tpedyer ChelHaabHOll paspaGoTKH.

Ho nHauGoabluas TPYAHOCTb, «KOpPeHbL 3Ja», KaK W B APYIHX obnacrsx
HayKH, 3aKJI0UaeTcsl B OOHJIHH 1ePEeXONbIX THIIOB BY/IKAHOB H pHITEKaoLLeH
0TCI0/la YCIOBHOCTH rpynnipoBanus. Crenenb 3TOH YCJIOBHOCTH MOKET ObITh
yMeHbIlIeHa BO3JleprKatneM OT H3THIIHei ApoGHOCTH, oTGpackiBanneM Oonee
MEJKHX, Ha MepBblil B3IVIAJ BaXKHbIX, @ B CYLHOCTH HHUEro He 3HAYaIlHX
NpU3HAKOB H (AKTOPOB.

TTpuHIHD «C/IEPKAHHOCTH», KaK OYyATO npoTHBOpeyauuii odmemMy Xoay
pasBHTHs BYJKAHOJOTHH, O TyGOKOMY YO€KIEHHIO aBTOpa, J0JKeH OLITD
OMHM M3 OCHOBHbBIX NPH COCTaBJeHHH KiaccH(UKaumuu, KiaccHpuKammu ne
«caMoii o ceGe», a HCTHHHO HAaYUYHOH, oTpakaiolled obuiHe 4epTbl B JKH3HH
OT/Ie/bHBIX CHCTEM BYJIKAHOB, T€0JIOTHYECKHE U MEeXaHHKO-XHMHUECKHe Y10~
BHSI BYJIKaHHYECKHX sABtenuii. Fimenno rakoii noaxon nossoaua I, ItoGetio
CO3/aTh CHCTEMATHKY, M0 CYTH Jeaa, HenpeB30iieHHyl0 10 HallUX JHEH.

C 370/l TOUKH 3PeHHs, KOHEUHO, He MOXKeT BhI3BATL BO3PaXKeHHi Kjac-
cudukanus By’akaxos Apmenu, npenioxennas @. 0. Jlesuncou-JleccHn-
rom (1928, 1929), kotopslii BoAeana: «1) MaccoBble BYJIKAHHYECKHE H3JIHSI-
HMA WJH J1aBOBLIE 110J51, 2) HACTOSIIHE TOJNHTelHbBIe BYJTKAHDI € IIEHTPAJDLHBIM
KpaTepoM, 3) MOHOTelHble SKCTPY3HBHbIE KOHYChl Ge3 MOTOKOB H 4) nmapasmu-
THUECKHE LITAKOBBle Komychi». O mpuniunuanbubix omuokax ®. 10, Jlesnn-
coin-Jleccunra, BbIpaKalOUMXCsl B OCHOBHOM B ONpe/eleHHH <«HapasHTHi-
HOCTH» IIJIAKOBBIX KOHYCOB, OYJAeT CKa3aHo OT/IeJbHO.

Boaee nosausisi u apotuas cuctematusanns K. . upunsana (1962)
B NMpPHHIKME MaJo oriuyaercs or Kiacchdukauuu @. 10. Jlesuucon-Jlec-
CHHTA: OJIHAKO 3Jlech YiKe MOAYePKHBAETCHA BaXKHBIH (PaKT caMOCTOATENbIOC-
TH LIJAKOBBIX KOHYCOB.

Ipu cocraBaenun Kaaccupukaiuuy ByJiKanos ['eramMckoro naropbsi an-
TOP, 1O Meépe BO3MOMKHOCTH, CTapajcd B OCHOBY €e MOJOXKUTL  MPHHILAMLL,
KOTOPHIe JIOMKHBI TIPEACTABJIATL HHTEPEeC ¢ TOYKH 3PeHHst BY/JIKaHHYECKOH
FeoJIOTHH, HCTOPHH TeO0JOTHYECKOTO PasBHTHA 00J1acTH H ee  TeKTOHHKH.
OcHOBHBIMH H3 3THX TIPHHIHNOB fABJSIOTCS:

a) JOJTOBEUHOCTL aKTHBHOH JKH3HH BYJIKaHOB,

6) xapakrep MNOABOJfLIHX KaHAaJOB,

B) XapakTep aedatedbHocTH (3(hdy3uBHbIH, SKCIIO3HBHBIH, 3SKCTPY3UB-
HbIH, CMeIIaHHBI).

CoBeplLIEHHO He yuTeHbl TakHe (PaKTOPbl, KAK MeCTO BLIXOJa J1aB Ha Lijia-
KOBBIX KOHycax (BepUIMHHBIH, H3-10J OCHOBAHHA) H KOJHYECTBO JaBOBBIX
MOTOKOB, pa3Mephbl BYJKAHHUECKHX TMOCTPOEK, KpaTepHOCTb H T. 1. Jlanuble
TAKOTO IOPfAAKA, HECOMHEHHO MpeacTaB/IsAolIHe HHTepec, A  CPpaBHEHHS
CBeJleHBl B CllellHajbHble TalJIHIbL.
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CAX-E M A
KJIACCHPHKALIMK BYJIKAHOB [ ETAMCKOTO HAIOPbS

Byakausl uentpaabhoro Thna Jluneitno-nokaabhbie ByJKalb

JIaBOBbLlE KOHYCHI
LlnakoBbie KOHYCHI
reraMcKoro
JlaBoBnle
CMelmaHHble

Byakanbi
THIA
Kynoaa

' Caoxuple

’ [TpocThie



Hepoamoxuo GblI0 H3dexarh 0 HEKOTOPBIX yCJIOBHOCTER  TAKHX TOHS-
THil, KAK «LTAKOBBIH KOHYC» H «Ky[OJ», HE conceM TOYHO Onpeaessolx
MOp(OOTHIO BYJIKaHa M HMEIOUHX CKOPEe repernueckuit cmbics. [lepBoiM
OGLeHISIIOTCST BCe HACHITHbIE armapathbl (BKjiouas H TakK HasbiBaeMble
CETJIOBbIE» W KITHPOKTACTHUECKHE KOHYCBI»), BTOPBIM —BhIZKaThe, IKCTPY-
3HUBHbIE TOCTPOHKH.

He MeHee VCJOBHBI ONpeJie/IeHus (heHoMeH0N0rHUeCKOro  MopsKa.
KoauuyecTBO «yHH(QUUHPOBAHHBIX> THIOB NeSATeNbHOCTH, CKJIaIbIBAOIIHXC
H3 ONpefeJeHHbIX SBJIeHH, ¢ BO3HHKHOBEHHEM BYJKAHOB HJIH HOBBIX Xapdk-
TepHBIX TPOIECCOB MPH H3BEPIKEHNHIX (Mon-TTese, Katman, BeabIMAHHBIH)
HeH3MOHHO BO3PACTAeT W HCKYCCTBEHHOCTh MHOTHX W3 HHX ViKe He MOXKeT
BbI3BIBATH coMHeHHil. [ToHsATHO, UTO BBOIiHE 3aTPyAHHTEIbHA TAKOro poja
cHcTEMaTHKa s ofJsacTeil yracuiero ByJKanH3IMa. [TosTOMY OTHECEHHE
MesTeJbHOCTH BYJAKAHOB ApmenuH K TOMY HJIH HHOMY H3 «9TAJOHHBIX» TH-
nos, kKak 1o aerams A. H. Japapunkuit (1944, 1945), K. I'. Wupunsu
(1962) u yacTHYHO ABTOP (Kapanetsit, 1962,, 1963,), BpAL JH MOMKHO CHH-
taTh npaBuabHEIM. [IpaBomepuee, BepOATHO, rOBOPUTHL O ABJEHHAX THIA,
ckaxKeM, ByJ/akano, CrtpoM06O/aIH U T. II., TEM fosee, 4TO, KaK TOKa3bIBaIOT
(akThl, H3BEPIKEHHs MHOTHX BY/IKAHOB HOCHJ/IH CJIOKHBI W pasHooGpasiiblit
xapaKkTep M MOKeT OBITH BOCCO3/laHa TOJMBKO Hactb sIBJIEHHUIL.

Cpenu 105 5pynTHBHBIX LeHTPOB HArOpbi, KOTOpble OKa3aJIHCh MOHOreH-
HBIMH, BbIJeJeHbl JiBe OCHOBHBIE FPYIIIbI (cM. cxemy KaaccHGUKALHN) :
BYJIKaHbI IEHTPAJILHOTO THIA H IuHeiiHO-10KaAbHble ByJakanbl, [lepBas rpyr-
na, B CBOIO ouepejb, pasduTa Ha: 1) J1aBoBbie KOHYCHI, 2) IITAaKOBbIE KOHYCHI
(mpocThie U C/IOKHBIE), 3) BYJIKaHBI reraMckoro tuna u 4) xynonaa, JIuneino-
JIOKaJbHble BYJKAHDLI TOJpasjiesenbl Ha JaBoBble H cMellaHHble.

[Togagasiiomiee GOIbUIMHCTBO IEHTPOB H3BepKeHUil BbIpaKeHo ByJIKaHa-
MH LEHTPAJNbHOTO THIMA; HA JOJI0 3THX BYJIKAHOB npUXoANTCH U GoabIIasi
yacTb u3BepruyToro Marepuaia. HMs 105 mentpos 101 (r. e. cBhilIe 95%)
npejcraBjien BYJIKaHaMH 5TOfl TPYNNB W TOJNBKO 4 00pasyior JIHHelno-
JoKaJbHble anmaparhl.

ByJ/iKaHbl LEHTPANBHOTO THNA

Jlasosovie KOHYCOL

By/akaHbl 3TOH TPYMIbL MOJILIYIOTCH OrpaHHYeHHbIM Pa3BUTHEM; H3 105
eHTPOB H3BEPIKeHHil TONLKO 8 TpuHaAIeKatT K THITY JaBOBBIX KOHycoE. B
TO K€ BpeMs KOJHYeCTBO H3BEPrHYTOr0 Marepuasna, npejcTaBIeHHOro TOJb-
KO JaBamu, cocraiaser ne Menee 1/4 oGbemMa MpoAYKTOB aHTPONOTeHOBOTO
HKIa. Bee JaBoBbie KOHYCH JefCTBOBA/M B YeTBEPTHHHOE BPEMA, He HC-
KJIIOUeHO, BIPOYeM, UTo GoJiee paHHNe BYJKaHbl STOTO THIA HE COXPaHUJIHCD.

JlaBoBble KOHYChI TpeJcTaB/eHbl B OOMEM CHIBHO YIJIOILEHHBIMH
BYJKAHHUECKHMH amnnaparaMH, MOUTH MOJIHOCTHIO CJI0KEeHHBIMH 3P HY3UBHEI-
mu moponaMu. CKJIOHbBI BYJKAHOB OUYeHbL MOJOTH (ne kpyue 15°) u 0OBIUHO
MOCTEMeHHO MePeXoAT B IOBEPXHOCTH MOIIHBIX JIaBOBBIX MOTOKOB. B orgenb-
ubix cayuasx (Ceran, Kapan) 5PO3HOHHBII BPe3 BCKPHIBAET MHOFOC/T0HHOE
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®ur. 2. Jlaposwii xouye Kapanmama, Bup c ceBepa.

@ur. 3. Kpatepuoe o3epo nasosoro xonyea «6», a samiem nian

,'VL»I\EIIIGH‘H[L Bun ¢ CCBEPO-BOCTOKA.



crpoente CKJIOHOB, BblpayKeHHoe TOHKHMH (10 2 M) J1aBOBLIMH [OTOKaMH,
KOTOpble uepeiayloTcs ¢ c1a00 pasBHTHIMHU 0GJIOMOUHBIMH HPOKJIaJKaMHK

BepluuHbl BYJKAHOB CPe3aioTCsl IJIOIAAKAMH; TOCACLHHE B 0OJIBLIHHCT-
BE cayuaeB OCJHOMKHAWTCS 0J10A1e00pasHbIMH KPaTepHbIMH Yy O/1eHHAMM.
Ma/usHus JaB NPOMCXOAH/IH MepelHBanHeM uepe3 Kpai kparepa; caydan
npopbia rpebueil e uspectubl. OTHOWeHHe TIyOHHBI KpaTepa (h) x ero
nuavetpy (d) usmensiercs B npefenax 1/14 (konyc «a»)—1/7 (Ilnu).

Xapakrep CTpOeHHsI H MOP(OJOrHs JaBOBLIX KOHYCOB B OOJILUTHHCTBE
cilyuaes [eJaloT HeBO3MOXKHBIM ONpejeseHnHe PasMepoB  ByJKaHHUECKHX
NOCTPOEK; MPHBOAMMBIE NO3TOMY B TabJ. 2 lanible B 3HAUHTENLHOH CTeneln
yeaosubl. Tem He MeHee 3TH NPHOJIH3HTENbHbIE CBEJCHHS TOBOPAT O [E3KHX
raGapuTHBIX KOJeGaHHAX JaBOBbIX KOHYCOB, CPelH KOTOPbIX BCTPEUaloTcH
najke TakHe He3HauMTeJbHble MOCTPOIiKH, Kak Kapar.

[TpoayKThl JAesTeNbHOCTH JaBOBbIX KOHYCOB BbIPazKeHBI JABOBLIMH 10-
TOKAMH M [IOKPOBAMH, HHOI/A MOKPLIBAIOIHME GoablliHe nuowan (okpos
pyakana Ceran nocruraer 150 km?). OGnomounblii MaTepHas BCTpeuaercs
OueHb PENKO H B BH/Je HE3HAUHTENbHbIX UIJIAKOBLIX HAKOMJIEHHH OblBaer
[IpUypOUEH K OT/EJNbHBIM 4acTAM [OCTPOEK.

XapakTep MOTOKOB IVIBIGOBBIN, B BePIIHHHBIX YaCTAX MOPOIO MIHTHSAKO-
BHIil. B BepPXOBbSIX MOTOKOB, OCOGEHHO B KpaTepax, JaBLl HepeiKo OblBaloT
My3bIPHCTBIMU H cJerka okncJenHbiMi. Cocran s1aB 0OBIKHOBEHHO aHIie3HTo-
0a3a/1bTOBBI.

JlaBoBble KOHYCLI B OCHOBHOM OTPAallHYHUBAJINCL CHOKOHHDIMHI 3(p(y3isi-
MH; u3BepKeHHst OblN GJH3KH K raBalCKuM, XOTsl c/le/ibl J1aBoBOro (pontanu-
poBanusi Kak OYATO OTCYTCTBYIOT. B oTmesibHbie  MOMEHTHI NPOHCXOJMJIH
asjaennsn tHna Crpomdoan.

Tabauya 2
JlanHble 0 NaBOBHIX KOHYCax

Ne Ne : ; ‘ Kbpatep
/| syakanos Hassaunune Hype D H H/D TS i
1 2 3 1 5 6 % 8§ 9 10
1 20 Kapan 1940 100 25 1/4 15 1,2 | 1/13
2 30 Kouyc ,a* 2460 — 70 5 1/14
3 31 Kounyc ,6° 2470 o — 180 | 20 1/9
4 37 Topabayp 2280 ~ 40 - 400 | 30 1/13
) 43 M. [Ty 3280 850 | 150 1/6 -

6 44 [Ty 3288,8 | 800 |_80 1/10 35 5 17
7 61 Ceran 3219 (1900 | 100 1/19 - -

8§ 68 Kapaunany 3140|1300 |*50 1,26 -

Mpumeyanue. B 5Toil H NMOCJAEAYIOMHX aHAJOIHYHBIX TAOJHIAX TPHMEHAIOTCH YCAOBHLIC
oboaHauenns:
H,,c —abcomornas BbHICOTA BYJKaHa;
—MaKCHMAaJBHbIT JAHaMeTP OCHOBaHH# BYJKaHa,

H —MaKCHMa/ibHasl BHICOTA BYJIKaHa;
d -~ MaKCHMaJIbHBIH JHaMeTp Kparepa Mo rpedHio;
h —MaKkcHMa/dbHag rayb6uHa Kpatepa,

1 —[IPOTAXEHHOCTL JIHHEHHOTO ByJKaHa.
Bo BrOpoil rpade mpHBeleHH HOMEpa BYJIKAHOB COTIACHO CHHCKY; BCe UH(pOBLIE
naHHbie, Hckmouasn otHomends H/D u h/d, onpenenens B Merpax.
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Tabauya 3
NuMHUecKHil COCTd4B NPOJYKTOB
JIABOBBIX KOHYCOB

1232 1043 \ 1012
Si0, 55,05 56,18 57,80
TiO, 0,92 0,88 0,70
Al,04 19,27 16,60 15,72
FeaO, 1,65 3,67 4,06
FeO 2,73 4,01 3,84
MnO 0,12 0,12 0,12
Mg() 3,52 5,60 5,15
Ca0O 6,73 7,03 7,03
Nago 4,55 3,09 3,38
K,0 2,90 3,04 1,90
H,0 — 0,12 0,10
n.n.n. — 0,40

Cymma 100,44 100,34 100,20
Onuchb XHMHUYECKHX AaHAaJdH30B

O6p. 1232—syaxkan [luy, Bepwnna; 06p. 1043—syakan Cerat, Bepluua; o6p. 1012—
pynkan Kapanuiny, oro-gocTouninit ckaon. Anaantik A. A. Tlerpocsn.

I aakosble KoHyCoL

HauGosiee pacipocTpaneliibiMi CPein BYIKaHOb (79 uz 105) sapadorcs
lIJ1AKOBble KOHYCbI, AESTEJIbHOCTh KOTOPBIX OFpaAHHYMBAMACL AHTPONOrCHO-
BHIM BYJKAHHYECKHM LHKJIOM.

dopma ByNKaHOB KOHHUECKas, OOBIKHOBEHHO YCEUeHHAR; B 3HAUUTE/b-
HOMl cTereHH OHa ONpejeasieTcsi cocTofanneM (CBOOOJHBIM HIIH CBApPEHHbIM)
c/araiouiero PLIXJIOr0 MaTephaia, XapakTepoM NMOJABOAALIErO Kanata H
pesbeda, MIOTHOCTBIO PACHONOKEHH: HEHTPOB uapepzkenuil u 1. 1. Konuu-
HOCTD CKJIOHOB HEpPENKO Hapyulena HPOMOMHaMu THHA GappaHkoCcoB. B
GOJIBLUIMHCTBE CJAYdYaeB 3TO eJHHHUHbIE, yie KPyIHble OBpard, peike pasnbi-
BAIOTCH MHOTFOUMCAEHHble «BpeMenHble» neray6okue Oappankochl (CeBka-
tap). Muorse ByJKaHbl CHIBHO PAa3pyIIEHbl U OT HX NOCTPOEK COXPAHH/IHNCDH
HeBbICOKHE H HeOo/blIHe HaBauab pbixaoro Matepuada (Epanocckue pynka-
b, Awrapakuep, Tex W Ap.). B oTaeibHbIX c/ydasix Koplyca BYJKanos
«I0/ITOUeHbl» AesiTeqbHOCTBIO Jexnukos (Arycap, 0. Arycap, T'exmaran).
Pa3sMepbl LLTaKOBBIX KOHYCOB H3MEHHIOTCH B OOJBLIMX TIpefenax: D—ort
3600 M (Komacap) mo 30 m (Ilerpoc), H—ot 450 M (Apmaran) no 10 M
(ITerpoc). Otnowenne H/D kosieGunercs B rpannuax 1/18 (Oumrayx) —1/3
(Kyiir, Ioroc, Tlerpoc), B cpeinem coctapisis okoao 1/7.

Baxubim  Mopdoonpenensomum  (akropom fABAAETCH  KPaTepPHOCTDL
BY/JIKaHOB.

BoJapliasi 4acTh MIJIAKOBBIX KOHycoB (46 MOCTOBepHO) B BEPIIMHHOH
YacTH HMeeT KpaTepbl, MHOIHE H3 KOTOPBIX (25) MPHOTKPBITHL B Ty HJIH HHYIO
cropony. IIpuoTkpbiTocTh KpaTepos obyciobiena npopeiamu gas (Tasao-
ayp, Ouurayx, Kapmpartym6 u ap.) win uiefipooGpasubiM  BblIaJeHHEM
skcnosuBHoro martepuana (Kuopcap, FO. Akop u ap.). Bo BropoM cayuae
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Dur. 4. rpynlm HIJIAKOBBLIX KOHYCOB K CE€BEpy OT 03. Axua-nnu, Bug c lora.

®ur. 5. Hopaaysckuil Byakan ¢ ioro-sanaga. Ha ioskuom ckione
0BHAKAIOTCS ArJoMepaThl,

XdpaKTepHas (b()pma I'|)L‘,6HH KpaTtepa onpeje/asieTcsi HaKJIOHHBIMH - B3pblBd-
MH HJH Jaxe CHJIbHBIM BETPOM [MOCTOSIHHOIO HallpaBJIeHHS, Temn xe IpHYH-
HaMH, B OOJILIIHHCTBE cJaydydaeB, MOZKHO O0BACHUTD pe3koe IoHHzKeHHue

rpe6usi B KOJBIEBLIX Kpartepax.
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Bepiuumible Kpatepbl 00LIUIO «OAHNOKH» 1 TOJALKO Maszsas, Tac u Konj
yBeluannl mapubiMi getpeccusmin. TIoMHMo 91000, OKONEUHOCTH MO/IKOB HPO-
pBaunbix kKparepor axaunana n Jluanna ocoozxuensl H1e00JbIIIMA BOPOHKA-
MH B3pHIBA. _

dopma Kpatepos BOPoHKooOpasias, uspeika Omoaueodpasnas. Crio-
HBL HX [VIAAKH M 10J0rH, rIyoHHa HeOoabllds; 4acTo JOHLSI KPaTepon Ohlied-
0T HOKPBITH 0GBaauBuMes  Marepuadiom. Ornouenne  hfd koaebaercs B
npegenax 1/20 (Ilayrayx) —1/2 (Tap); B cpeaneM 3Ta BeTHUMHA JOCTHIAeT
1/7. Paamepuocth KpaTepop Takike peako namenunsa; raybuna (h) nx
uamepsiercs or 200 m (Kosacap) no 2,5 m (Ilerpoc), anamerpsl 1o rpediio
(d)—or 1300 m (Kosacap) no 10 m (Ilerpoc).

Kopnyca By/ikanon oObIYHO CJAOMENbl LIJTAKaMH, JallH/II1, HecKami,
mensaMu u GoMOaMu; MeubUIVIO POJib B CTPOEHHH KOHYCOB ULPAOT IKCIIO-
3UBHbIC OOJIOMKH 1 cOyMoOJauTLL. B mnofasasionieM OOJDLILHHCTBE cJyuaen
OCHOBHBIM CTPOHTEJALHLIM 3JEMEHTOM ABJISIOTCH HIJIAaKH; BYJIKAHbBI, CJIOKCH-
Hble JaluIH, IeCKaMi | neliaMu, cocTassior uekamwuenne (B, bBorycap).
OObIYHO 7Ke TeCKH M LelJibl OTJArdloTes B 3HAaYHTEIbHbIX KOJHYeCTBAX 34
npegesamMu ByJdkaunueckux annaparton (Apmarau, EparymOepckas rpyina,
Kosacap).

B ciokeHuu Bcex BYJKAHOB HPHHHMAIOT yYACTHE LIJAKOBble GOMObL.
BomGbl «k/iaccHueckoro» tHna (seperenoodpasible, rpylieBHAHbIC, JHMOHO-
o0pasuble, INAPOBHAHLIE H T. [.) BCTPEUYAIOTCH 3HAYHTENbBHO Perke H OOBLIUHG
Ha 0a3a/bTOBBIX H AHJE3HTO-0A3aJLTOBLIX ByJKanax. PasMepsl Takux 60M0
HaMeusiiores B npefenax 13 em (Apunaasckuii syakan, [Taxanan) —3,5 m
(M. IMaxanan). lllnakosbie pasnosuiocT 5 nonepeunuke umeor 1020 cM.

B kpaebix uacTax BYJKaHOB OTYETIHBO HAOMIONAETCA CAOHCTOE CTpPOe-
e,  0OLIYHO HOAUEPKHBAEMOE NEeCYaHo-NenaoBhMHE - caoaMu,  Ocodenio
HATJIA LT HAKOIJICHH MEJTKOTO MaTephada, B KOTOPOM M0 OT/Ae/bIBIM TOPH-
souram (ot 1—2 cm go 10—15 em) Moo nabuaiogath rpajialuoniylo
coHeToCTh, CJAOHCTOCTL HACTO HAPVIIATCS OTJACALIBIMH - 3KCIIO3UBHLIMI
o0IOMKamu 1 GoMOaMu; H3peAKa nocaedine cOPasyiorT CcaMoCTOATeLHbIC
ropusontel. B erpoennu sysikanos Mecponacap w Kapmpartymo npunimaion
ynactue Jienemkonoooupte  naotislie tena spdysusnoro obauka. launa
3THX oOpasopanuii jocruraer 1—1,5 M, Toauwmua 30—40 cu: 0OpasyioT o1n
OTACJbHLIC C0MH, 3ajeralouiie B HIaKkax corJacio 001LeH CJoHCTOCTH.

[o npudanzmennn K npuKepaosoii YacTi CAOHCTOCTL TOCTENENHO Heue-
3deT, @ MaTepHas YIUIOTHSCTCH B arJOMepaThbl M Jaske arrJdioTHHATBL Arrio-
THHATLL M arjioMepatbl 00pasyioT U OTAe]bHble TOPH30NTHL, 3ajeralolike Ha
CBOGOAIIONEK AL THPOKIACTHKE; NPUYPOYEHDI OHH TOABKO K BepPLIHHHBIM
dacTsmM KoHycoB. OGBIMHO TaKHe CJIOH ONYCKAKTCS KO ANy KpaTepa, peme—
o ckaonam Konyca. Iepeaku cayuau cosepuieHno cBoOOAHOIO 3aderanusi
HACBIIHOTO MaTepHaIa NOYTH 10 BCEMY alnapary, o UeM noBOPSIT PyHHBI OT-
AedibublX Konycos  (Epanoccxue syakaun, Awrapakuep, XapamoJayp),
TAKIKe «BAMOBO-MONYKOJbILeBOe» crpoenne pyikanos Ounrayx, Tawancap,
[Takapmrep.

Kak npasusio, Haceinmnofi marepuas, ciaraionuui KOHYCHI, OKHCJIEH H
TOJAbKO B eAHHHYHbIX ciayuasax (Ceskatap, [Toroc) csemasi, yepno-cepas u
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@ur. 6. Beckparepunil mwaakosutii konye IMxpaxap.

Pur. 7. Kapsep B kopnyce B. Borycapa.
Coonerpie  OTJIOKEHHST  NeNJOB,  [1E€CKOB,
JIANMJUI | IJIAKOBOH MeJIouH.



cepast MUPOKJAACTHKA HOKPBIBAET Ledble BYJIKAHDI, B uactuuno oxiic/ientbix
KOHycax Haufo/ee MUTEHCHBHDIC H3MelNeHHd MPHyPOUeHbl K KpaTepibiM H
BEpUIMHHBIM UACTSIM, TMPHYEM BO MHOTHX ByJKaHaX ¢ yyacTKaMi pe3Koro
HOHHIKEHHs! Tpedls KpaTepa cBfAsdana Kpaiiiss cTelelb OKHC/ICHUS PHIXIOTO
warepuana (Axnouwacap, Ilapoc n ap.). Cusibliasi  OKHCJEHHOCTh OueHb
XapakrepHa W IS arrjloTHHATOB. BO «BCKPLITHIX» BYJAKaHax (ABanckui,
Mecponacap) BHAIO OOllee NONHKEHHE CTeNeNH OKHC/AeHHs 0T LEeHTpaIh:
HOil yacTH anmnapata K ero mepum(epuu; OObIYHDLL  CAYHdH 1 DA3JHUIION
OKHCJICHIIOCTH TCPEKpBIBAIOLLHX JIPYr Ipyra cJ0eR.

dor. 8. ArraloTHHATOBBIE CIIOH B Ilplilit‘])ulllllllili'l ﬂpﬂﬂ[l[)()l}iillEli'lli YydcCTH.
I0. Arycapa. Bua c wora.

dur. 9. llaposas GomGa y ocHosanus LLayrayxa.
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Mapeprkenis MJIaKOBLIX KOHYCOB 1 GOJLITHHCTEE Cyuaen colpoBOLA-
Aich 3O QY3HBIBIMIL SIBACHISIMI YHCTO JKCIIOSHBIIBIMH GBI D 3PYDITHH
14 BysakanoB. Msiusiuns NPOUCXOARIA HI-1ION OCHOBAIINI KOHyCcoB, HyTeM
npopbiBa KpaTtepa WiH nepeiiBannen H4epes ero Kpail, o CKJIOHOB BYJKaHu-
yecKHX anmapaTos—Iipuuem Handonee OOLIMIBIME OBl MEepBhle IBa «CloCo-
6a». OGLEM HAJIUBLIErOCH MaTepiaia OTAe/IbHBLIX KOIYCOB 3HauHTeIeN: TakK,
jgapbl Apmaraiia HOKpPbLIIH I101@/1h OKOJI0 100 kM2, Coctan npoOLyKTOB H3-
pepakennil GagaqanToBbli, anjesnTo-0asa. TLTOBBLIH H - alljIe3HTOBbIIL

dur. 10, Caoiublil waakosbii Konyc Cebkarap c cesepa. CupaBa y OCHOBAHMS BHIEH

ALBEHTHEHLIT Japosuii  kpaTep. Ha saanem nJane BYJIK4HBI paiiona 03. AKHa-JIHY,
caea mepea HuMn—Mapaxaanar.
doro 10. JloGpoxorosa.

Cpean NIIAKOBBIX KOHYCOB BLIIeACHDBI ABE TPYyIITIbI, nojpasjieienye 1a
KOTOpbI€ ¢ OCHOBAUoO, I'laBHLIM 0(!})213()[\1 Ha cTelncHH ﬂ[JOJlDJl)l{l/i'l't‘"ll;lIHC'l'l/{ dK-
THBHOI KH3HH BYJKaHOB, Bosplias yacTh By/JKalnoB (66) orHecena K rpynie
mpocTbix, Menbiras (13)-—k rpymne cJTOXKHBIX IIJTAKOBBIX KOHYCOB.
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H) n[‘)ﬂ(‘TH(‘. IMJAaKOBBIEe KOIlYCDL
Kotychl 3TOr0 THIA XapakTepnaylorest OTHOCHTEIBIHO HEDOMBITHM TIPOMEAKYT-
KOM BpeMeHH SPYNTHBHOH JEATeILIOCTH. Annapartsl 00BIUHO UMEIT Kpaiiite
MPGCTOe CTPOEHHe, a CAAraloniuil MX PHIXJBIH MaTepHal, Kak npasuio, Ji-
lleH NOBEPXHOCTHOH arryoTHHA3aluH. Pasyephl IpOCThIX IIaKOBLIX KOHYCOB
OTHOCHTEJBHO HEBEJUKH; OOJLITHHCTBO OECKPATEPHLIX MOCTPOEK OTHOCHTCSH
K 3TOMY THIY BYJIKaHOB.

B 5Ty :Ke rpynmy BKJIIOUEHbl BYJTKAHbI 1€PEXOAHONO THIA, ¢ OIHOI CTO-
POHbI GJIH3KO CTOAIIHE K CJAOKIBIM [IJTAKOBBIM KOHYCaM (Tac, Kona, Jluauu,
IMaxanan, AkHouacap) u ¢ Apyroii—k Byakanam reramckoro rtuna (Mryo-
cknit). Bee mepeunci/iennble KOHYCh HMEIOT CPABHHTEIBHO CJI0KHOE CTPOEHTie,
OfHAKO TMPSIMBIX TPH3HAKOB, YKa3bIBAIOUMX HA HX [POJOJKHTENbHYIO
JeATeNbHOCTh, KAk OYATO HET.

JlesireipHOCTH  MPOCTHIX  LLTAKOBLIX — KOHYCOB — XapakTepH3oBalach
SKCIVIO3UBHO-9(D(DYSUBHBIMH 1 perke YHCTO IKCIIOSHBHBLIMH H3BEPKEHHAMU.
Beem um mpucyuy gBieins tThna CrpoMGoan H HHOMAa THNIA ByakaHo.

6) Caoxuble MJaKOBLIE KOHYCH.

Mopdosoriueckn C/I0XKHBIE KOHYCbl MaJ0 OTJAHUHB OT MPOCTHIX; Pa3IHUHA
3aKIIOYAIOTCA B OCHOBHOM B TOUTH 00f3aTe]bloid KpaTepHoCTH H B fonee
KPYIHBIX pasMepax.

B CTpPOEHHH 5THX BYJKAHOB NPUHMMAET YUACTHE TOTO 7K€ BHAA PHIXJIBIN
MaTepHaJ, YTO H B MPOCTLIX NIJIAKOBLIX KOHYCaX, KOTOPLI B NPHBEPIIHHHBIX
H 0COBEHHO KpaTepHLIX HACTAX MOABEPTHYT HHTEHCHBHOM MOBEPXHOCTHOH
arrJI0THHU3AIHH.

BOMBLUIMHCTBO CJAOMKIBIX ILTAKOBLIX KOHYCOB HMEIOT modounbie o6pasosa-
Hust. D10 06KUHO HeGOMbIIHE MepBHYHLIe WTakoBbie ropuntocel (Lxap-tap,
l'aBap, Borycap, Axnaak) u 1060UHble KOHYCHI, IaBIIHe CBOH JIaBOBbHIE M10-
toku (Apmaran, 3. Arycap, Jlonounukosa, Ceskatap, Masas). TloGounnie
KOHYCH BbIPAXKEHbl HeGOMBIIMMH, CHILHO YCeYeHHBIMH MPHCTPOHKAMH J1aBO-
BOTO CJOIKEHHS; IIJIAKAMH CJ0MKeH TOJNbKO aJBeHTHBHLIH kpatep Apmarana.
Bce no6ounble 00pa3oBaHHs pacmoiaraloTes y OCHOBaHHH [VIABHBIX BY/JIKaHH-
YeCKHX NMOCTPOEK; HCKJIOUEHHE COCTAB/ISIET O/IHHOUHbIH afiBenTHBHBIA KpaTep
3. Arycapa, HaxoQsAWHKiACA B BepXHeil TPETH I0XKHOTO CKJIOHA BYJIKaHA.

JIns u3BepKeuuil 9THX BYJKAHOB XapaKTePHBI Te Ke SIBJEHHS, UTO H
JUis MPOCTHIX MIJIAKOBBIX Kouycos. OnHaKo, IOMHMO BCEro, OTMEUaercs
HEpeJIKHH OTXOA OT «HOPMAJbHOTO® IYTH H3BEPIKEHH:; TaK, AEATeNbHOCTH
Apmarana n KoBacapa ompejensach TakiKe SKCTPY3HBHBLIMH TpOLECCaMy,
a B kpatepax Kapmparym6a u Mecponacapa aefictBoBau JaBoBble (OHTA-
uel, Kpome Toro, J/1st OTAETBHBIX BYJIKAHOB ObIJIH OYeHb XapaKTePHLI siBJe-
uust THa ByJskano, a B pAje caydaeB HMeJa0 MecTO BHeJpenne Jaek B KOp-
nyca ammapatoB (Caakacap, Mecponacap, Bouxaparym6) u oOpasosanue
JOKaMBHLIX, MECTHBIX TpeIlHH ¢ nmofounbiMH locTpoiikamu. Hakouen, nes-
reqabHOCTEL KoBacapa conpopoxjiajach H3Bep:KeHHeM arjJoMepaToBbIX MOTO-
KOB M3 IEHTPaJbHOTO KpaTepa ¢ Y4CTHYHBIM paspylieHHeM BYJKaHHYeCKOH
nocTpoiiku (apnenus tuna Beabivsinnoro no I C. Topmkosy (1962). Bepo-
SITHO, XapaKTePHBIM [T CJAOMKIBIX TITAKOBBIX KOHYCOB fABJIfAETCH H Oouee
MPOAOIKHTEIBHBIH [OCTIPYNTHBHEIA TepHoa »kuaun. Ha 310, B uactnocry,
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dur. 12, Kpynuas sepetenooGpasnasn Gomda ByaKkana M. IMaxanan.

VKa3blBAET [MOBEPXHOCTHAS ATTIOTHHH3ANWA M CJIe/Ibl THAPOTEPM ATLHOM
JlesITeJILHOCTH, Tpeobpasyioniell wiaky B omaautsl (Kapanerss, [leTpocor,
1962).

M3n0:KeHHoe M03BOAACT CUHTATh, UTO H3BePXKEHHA C/AOXKHBIX MITaKOBhIX
KOHYCOB HOCHTH 6osiee NPOAOMKHTEDLHbI H PAa3HOCTOPOHHHE XapakTtep H
BCErja COMPOBOXKAAJHCH H3THAHHAMH Jap. [locnenoBaTebHOCTL B H3MEHE-
HHM PeXXUMa IesTeNbHOCTH caMasi pasnoodpasHasi; MOKHO TOJBKO OTMETHUTE,
30



®ur. 13. Byakan Axaaak c¢ cepepa. Ha 3anuem nuane xonye Tap.

®ur. 14, Cnoxublit mirakoBeiit konyce 3. Arycap. Buj c oro-socroka.
|—ajaBeHTHBHBIA KpaTep; Ha MNepejHeM IJaHe MMOTOKH JaB, H3JMBIIHECH H3 Hero.
Cnesa caaau Byakan [exmaran.

YTO BO BCEX CJAydasX H3JMAHHS JdaB M3 MOOOUHLIX KOHYCOB [POHCXOJLHJIH
nocsae ohopMIeHHS TVIABHOH NOCTPOIKH, Beaeld 3a dazaMu npeodaanalonnx
skcmroauit, I[1pu 3T0M cocTaB NPOJAYKTOB JEATEILHOCTH BY/JIKaHa BO BpeMeHH

NPAKTHUECKH He MeHJICH.
Takum o6pasom, HecMOTps Ha 0€3YCTOBHYIO MOHOTEHHOCTD, CJIOMKHDBIE
IIJIAKOBble KOHYCHI NPOSABISIOT SBHYIO TeHIAEHIHIO K TTOJHIeHHOCTH H, 10 CYTH
31



Jlanupie o MPOCTHIX MIJTAKOBBIX KOHYCAX

Tatauya 4

iy o Kparep pdysun
=m0 — _ h O1- 3
: : z Haspanue Hgie | 1D H H/D e d " n/d is
Z = - ]

Thiii g
i] 3 3 4 ) 6 7 8 9 10 11 14
|
1| 1 |Kapmnpbayp 2350 500 | 50 1/10 —| — —= — | =
2 | 3 'Barpamacap 2544,4|600 | 80 1/755 - — — — - =
31 4 [[Maprarayx 2835,6[450 | 90 1/5 - —| — — —|—] ?
4| 6 [TasaGayp 2460 250 | 25 | 1/10 B |80} 15 | 1B -
5| 7 |[M. Ikap-rap [2543 (700 | 75 | 193] — B R =
6 | 8 |Epanoccxmii 2355 Pywunu He acho
71 9 |[M. Epanoccxnii)2300 Pymnnun He acho
|
8 | 11 |Baranacap 2520 [200 | 20 \1/10 3 il‘ZO 10 1.1/12 —}——L fe
9 { 14 |[Taxanau 2649,3[900 | 130 1/7 B '500| 130 1/4 |—|—| +
10! 15 |Asep 2620 Pynuw HEAeHD
11} 16 |M. Ilaxanan 9590 300 | 40 | 1/7 €3 103.Bl1o0| 40 [1/2.5 | — —| —~
12! 18 |M. I'aBap 2005 |200 25 1/8 == =L e = }-
13| 19 |Hopaayacknii 1972,21300 40 1/7 . 751 10 [1/7s5 | =i—| =
14| 21 (Tawaucap 2205 |700 | 60 | 112 | OB 3s0| 50 |1/7 ? =] —
15| 22 [Ounrayx 2920 | 650| 35 {1/18 | O 1400 25 |1/16 |+ |—|—
16| 26 |Cenacap 9350 | 550 80 | 1/7 OB {300| 40 |l — =+
17! 29 |Moxparayx 2485 | 500 60 1/8 300, 46 |(1/8 e (e
18| 35 |Llopnacap 2352,7|1000] 170 | 1/6 C3 l450] 100 |[1/4+5 |—|—| +
19| 36 |Kaopcap 92320 | 456| 70 | 1/6 3 ltoo| 20 |1/5 i
20| 38 |B. Borycap 2220 (2300 220 | 1/10 3 600| 90 |1/7 e 2
211 40 |3. Borycap 2330 {1800 310 | 1/6 200 60 [1/3 —|—| +
Ilakapuep

22| 45 |Konyc 1 3080 (200 | 20 | 1/10 o 1o, 12 11/9 %
23| 46 |Konyc 2 3080 (120 | 20 1/6 i 80| 15 [1/5 o
24| 47 |Konyc 3 3075 |110 25 1/4 s 80, 15 [1/6 s -
25| 48 |Kouyc 4 3065 | 80| 15 |1/5 I0B | 60| 10 |1/ —|={—
26| 49 |Bumanacap 3160,8{1400] 260 1/5 = - — =7
27| 50 |AmTapakuep 3280 it Pt BELTIR He acuo
28 | 52 |Hanxarap 3i88,7|600 150 1/4 = P e e e
29| 53 |Haseru 3361,1{1300] 260 | 1/5 | 103 400 50 1/8 14-|—
30, 56 ITap 3510 {1000f 250 1/4 103  [300] 150 |1/2 il
31| 57 [Temabayp 3210,5/800 | 140 | 1/6 . e e o
32| 58 [HO. Arycap 3442 |1800| 160 | 1/11 - — — — i
33| 59 |Arycap 3336,3| 9uei 240 1/4 — — — | —] -
34| 62 |[lexmaran 3319,51500{ 250 1/6 — — — — = ?
35| 63 |/luaun 3150 (1300] 120 1/10 C3 (800 120 /7 - | —
36| 64 |llapoc 3205 (1100} 160 1/7 - 5001 90 1/6 —|—1 ?
37| 65 |3. Axnonacap 3240 | 700] 130 | 1/5 - 400 65 1/6 | —
33| 66 |B. Axnonacap [3246,1/1000; 140 1/7 - 300] 70 1/4 | —
39| 67 |Kyiir 3110 | 500| 150 | 1/3 ’ ol — | = —
40| 70 |Moroc 3030 | 40| 15 | 1/3 — il o | o -
411 71 |[Terpoc 3010 301 10 1/3 - 10| 2,5 1/4 =
42| 72 |Apupyuu 3210 |1300] 200 1/6,5 3001 45 1/7 S
43| 73 |Mapaxaanar 3035 [1500f 200 1/7+5 —| — — | ===
44| 75 [IO. Tamxk 2950 {1200 150 1/8 4 e = pt St
45| 76 1C. Tamk 2852 | 900| 190 1/5 - — SRR .
46| 77 |Kapmpatymo 2890 | 550| 100 | 1/5:5 B 320 G(; If't;) —|—

= . ; G 300| 5 1/8
47/ 79 IKonx 2885 |1100| 190 | 1/6 (c bl % |1 /s} g 1
48| 80 |Tac 2750 | 950| 110 | 1/8,5| [— |[350| 60 | 1/6)

— {280] 60 1/5/ | —|— I+




1| 2_|_W7

3

Oxonuanne rabauns 4

| 11 h2 s

| 4 10
|
49| 81 |Bappauacap 2750 | 900| 160 1/6 - 180 35 1/5 -
50 82 |M. Bappnauacap | 2630 | 550 70 1/8 € 200| 35 1/6 | —|—
51| 83 [Maran 2650 | 800{ 90 1/9 103 450| 70 1/6 |2 —
52| 84 [KO. Axop 2540 | 650 75 1/9 C3  [400[ 35 11|+ | —
53| 85 |Akop 2485 | 450| 50 1/9 65 15 1/4 |+ —|—
54| 87 [[Mxpakap 2360 | 300] 30 1/10 2 4 et — ===
55| 88 |Llayrayx 2520 [1500| 140 1/11 —  |500] 25 1/20 ?
56| 89 |Cpnucap 2535,9] 800 140 1/6 —| - - == ?
57| 90 IM. Llayrayx 2385 | 120 40 1/3 50| 10 1/5 | — —-
58] 92 [ABauckuii 1335 | 600 60 1/10 - — — |- [—=1 ?
59| 93 |Apuumxcxuii 1384,4(1300| 100 1/13] — — 0 T (PN 5 (R,
601 94 [Mry6ekuii 1424 | 750| 80 1,9 - — — — |+ ?
61| 96 |Tex 2300 Br.ow ' B H He scuo
62| 97 [XapamGayp 2140 | 160] 10 1/10 - = — | He sicio
63| 98 |TexGayp 2450 | 2 | 200 —- — —| — He acwuo
64(100 |Menax 1830 | 300| 50 1/6 OB 70, 15 1/6 | +| —1 —
65/101 |ilaxkor 1900 P y nu o He scno
66]102 |Cyrancap 2303 He a c H o ? 500 60 1/8 | — +| 4+
Tabauya 5
[launeic 0 CAOKHLIX HINAKOBBIX KOHYCAX
Eig — Kpartep .?cpg'mn
Ela T Haspanune Hie |'B H H/D | °F . =l gz
e ® f KPbl- d h h/d 2| |8z
ol s Thlit P& 213
|
1| 2 |Apmaran 2829,9|2200 450 | 1,5 -+ 400 | 50 | 1/8 - I—;—
2 | 5 |kap-tap 2560,5[1800| 250 | 1/7 - — — | — - |— |4
3 | 12 |Caakacap 2537,7( 900| 140 | 1/7 ~ 120 2 |1/6 |— [— |+
4 | 13 |Mecponacap 2500 | 900| 95 | 1/9 - 40| 12 |1 1/8 |— |— |+
5 | 17 |lCaBap 2054,2| 800 75 [ 1/10 | C 300 | 20 | 1/156 |— [— ]2
6 | 39 |Borycap |2397,9|2500( 350 | 1/7 e — — e | et 9
7 | 42 [Bouxaparym6 |3237,3(1200| 160 | 1/7 — — — — |- -
8 | 54 |Axnaax 3598,6(1600| 370 | 1/4 - 500 | 110 | 1/4:5| |4 | 2
9| 60 |3. Arycap 3450 (1000 200 | 1/5 - 350 60 [1/66 |4 |+ 2
10 | 69 lonounukcea  3259,4(1200( 200 | 1/6 - 450 | 60 | 1/7,5-|- [— |-
11 | 74 |Ceskatap 3231,2/2000( 350 | 1/6 - 600 | 75 | 1/8 o i
12 | 78 |Masas 3094,6(1800| 340 | 1/5 250 | ‘90 | 1,3 Ss
| - 180 70 | 1/3
13 |105 |Konacap 2401,8{3600f 350 | 1/10 | C3 [ 1300 | 200 | 1/645}- |-- |-
Tabruya 6
XHMHUECKHH COCTAR NMPOAYKTOB UIJIAKOBBIX KOHYCOB
1517 | 918 | 1503 | 360 [ 880 | 1152 ] 1001 | 750 | 1051 | 730 | 1214 |1053a
l I
Si0Q, | 49,30 49,54 49,57| 50,13| 50,05 50,38 50,89| 52,00| 52,10| 52,46| 52,86 53,06
TiO, 1,45 1,50 1.41] 1,28 0,93 1,05 0,95 1,31| 0,48 1,32 1,05 0,80
AlyOg| 17,13] 18,30 15,64| 17,85 17,88] 16,56 19,30 19,02| 18,95 19,78| 15.86| 17,76
Fe, Oy 8,39 7,87 10,75 7,98 4,44[ 5,60 7,02 5,29 7,87| 5.62| 10,67| 5,54
FeO 2,61 1,66, 0,27| 2,32 4,56| 3,84 4,82 3,42| 0,91] 2,73] 0,19 2,42
MnO 0511 (J-30| 0,12y — 0,241 0,16 0,12 0,11] 0,26 0,13 0,15 0,22
MgO | 5,33] 5,75, 4,52 4,00 4,15| 5,91 4,35\ 4,41 3,53] 4,02| 4,68 4.60
Cca0 9,67| 9.28! 9,58 8,05 8.97| 10,40 8,25 7,83 8,00 7,86 8.43] 8,00
Na,O 4,50| 3,74| 5,10| 5,51| 5,20 3,52 3,40 4,12| 4,04| 3,00| 3,48 4,26
K,0O 1,90{ 1,34 2,30 2,27 1,16 1.61| 1,28) 2,48 2,14 1,90 1,54] 2,12
P205 0!46 0!42 0!57 0,68 0!36 0!68
20- | 0,100 -- 0,12 — 0,20 — - 0,07 0,28 — 0,22] —
n.mn.m. — 0,80] 0,48 0,94/ 2.,58| 0.10{ 0,10 0,25 0,80 0,60 0,88 0,42
Cymmal100,49(100,541 99,86(100,28|100,78| 99.69(100,48|100,31|100,04| 99,42{100,37| 99,92
33
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Mponomkenie Taduib 6

1019 | 1021 | 1026 | 1057 | 1058 1059 | 954 1017 | 1569 | 1035 | 1032 | 1034
Si0, 53,60 53,68 53.68| 54,36| 54,40 54.50| 54,84] 55,00| 55,07] Hd 22| 56,30] 84,30
TiO, 1,000 0,67 095 1,27 1,15 1,15] 1.15] 1,17 0,76 0,95 0,80 0,48
A1,O, | 17,28) 17,44] 18,97 17,192| 17,72] 19,25] 17.14| 17,99( 17,06 19,00| 16,76] 2,59
Fe,04( 8,701 7,34 3,47 7,45 1,91 3,00] 4,56 3,130 4,25 5,08] 7.65[ 0,93
FeO 0,331 0,91] 4,10 0,90 5,32 3,96 3,83 4,40| 4,05 2,28| 0,98 -
MnO 0,13 0,24] 0,18 0,22] 0,18 0,220 0.14) 0,18] 0,10 0,16 0,100 0,01
VlgO 5!90 4’55 5713 4»45 4,98 5)03 3,91 ‘[133 3,30 4,08 4!25 Cil.
CaO 6,06] 7,85 6,88 7,05 6,77 6,25 7,40 6.68] 7,32 675 6,63 0,56
Na,O | 3,50 4,66 3,80[ 3,86 3.7 3,70 4,01 4,24] 4,15 3,42 3,721 0,52
K,O 2,15 2,02] 2.18] 2,00] 2,50 1,90, 1,65 2,08 2,65 2,24 2,50
P,O5 0,64 0,63] 0,64 0,54] 0,64 0,56 0,62
H,0- 0,18 0,101 0.10] — 0,22 — — 0.76] 0.20] 0,20, 2,80
n.n.m. 0,90 0!35 = 0;3‘2 Ovﬁg 0,34 0’90 0s08 0,48 0,40 0!30l 8,08
Cymmal 99,72 100,451100,07: 99,64(100.08] 99,94 699,43 | 99,84 99,95/100.58 100,191100,27

i |
1205 (1004 | 915 [1085 979  |1041 51e 11197 1217 |1054 |1002 1052
|
Si0, | 55.26| 55,45| 55,48 55,80 56,04| 56,42 56,62| 57,46| 62,24 57,20| 57,25 57,42
TiO, 1,28/ 1,001 0,63[ 0,93 0,86 0,80 0,96 1,01] 0,67 0,70 0,75 0,80
Al,O, | 16,23] 17,64 18,10 18,85 16,70| 16,76| 16,25| 17,26 13.18 16,64| 16,60( 16,41
Fe,O, 8,96 4,94 2,50 2,88 3,74 3,011 5,090 6,25 5,3if 7,17 2,12 7,26
FeO 0,19 3.65 5,18 3,50 3,83 3,181 3,04 0,48 2,69 0,66 5:32] 0,26
MnO 0,11 0,15 0,28 0,22 0,13 0,12| 0,10 0,11 0.10{ 0,12 0,26] 0,12
MgO 3,33 3,78/ 5,75 4.28| 4.27| 4,60 4.90 4,86 2,82 4,52 4.40| 4,18
CaO 8,43 7+30 9,28 6,53 6,54 7.85 7,36 7,65 4,94 6,45 6,98 6,45
Na,O 3,81 3,20( 3,74/ 3,98/ 3,73 3,58 2,90 3,10 3,81 4,00 3,02] 3,50
K,O 2,21 2,24 1,34 1.63] 2,26 2,14 1,83 1.70| 2.85| 2.45 2,38/ 2,90
P,0Os5 0,57 0,46, 0,64 0,30 0,40
H,O- — - - — 0,04 — 0,30 0,10 0,13 — —_ -
n.n.n 0:12 0!56 0»80 0’79 0-64 0,64 0776 0,24 0136 0130 0,78 0,70
Cymmal100,491 99,91'100,541100 -03798,81/100,00{100,111100,22|100,40[100,21]100,26 100,00
876 R82 856 | 843 | 1056 | 1007 | 1013 | 1009 | 993 1125 | 214 | 1237
$i0. (57,02 [58,09 |57,91 |58,40 [57,48 |57,90 58,40 [38,55 |58:62 |59,65 |60,98 |61,17
TiO, | 0,99 | 0,84 | 0,82 | 0,84 0,83 | 0,75 | 0,55 | 0,65 | 0,55 | 0,52 | 0,98 1,23
AlL,O4 (17,69 (17,76 16,83 1761 |19,45 |18,59 16,49 |14,59 |14,46 |18,28 {17,91 17,32
Fe,0,| 2,58 | 0,74 | 2,58 6,52 | 2,03 | 1,10 | 2,12 | 4,94 | 5,35 | 2,14 | 2,91 3,64
Fel 4,13 | 5,52 | 4,13 | 0,59 | 4,26 | 4,72 5,32 | 3,49 | 3,49 | 3,84 | 3,60 | 2,24
MnO 0,130,121 0,12 | 0,09 | 0,19 0,15 | 0,27 | 0,12 | 0,14 | 0,11 0,11 | 0510
MgO | 3,76 | 3,69 | 4,12 3,47 | 3,50 | 3,40 | 4,08 | 4,05 | 3,98 | 1,85 1,86 | 3,52
Ca0 | 6,32 16,25 6,54 | 5,82 | 5,13 | 6,23 6,75 | 7,38 | 7,30 | 5,43 | 3,73 | 5,17
Na.O | 3,10 | 3,36 | 3,45 | 2,78 3,90 | 3,82 | 4,28 | 3,58 | 3,52 | 3,64 | 4,48 335
K,O 1,94 | 2,38 | 2,27 | 2,26 2,40 | 3,04 | 1,54 | 2,50 | 2,78 | 2,85 3,57 | 2,40
P,0s 0,50 | 0,56 | 0,32 0,40
H,0- | 0,23 | 0,11 | 0,17 0,27 | 0,18 — | 0:10 | 0+04 | 0,14 — — —
n.n.n 0,77 0,36 0,82 1,15 | 0,52 0,20 0,30 0,60 | 0,10 1,02 g 0:10
Cynmal 98,66] 99,02 99,76| 99,80/700,37/100,461100,521100,491100 -43 99,73(100,13{100,33
Onicy XHMHYECKHX AHAJN30B

0O6p . 1517—Iaxanan, JaBoBblil NOTOK, O6p. 918—Tawancap, Bepunna, Kpyiesasn Gomba.

OGp. 1503—]Ixap-Tap, JaBOBBII MOTOK.
1929). O6p. 880—KapmupGayp, 3anafHmii CKIOH,

O6p. 360—/Ixap-tap, «BapHOMHT (Kymerckuit,
sanoBwil caoit. O6p. 11562—Caakacap,



#aBoBwlil notok. OGp, 1001—JTuann, sepiinna, Kpyuenas Gomba, O6p. 750—Tekbayp, nago-
Berit motox  (nammpe C. I'. Kapanersia). O6p. 1051—10. Tamk, Bepwmia, uLak, Oa6p.
730—XapamGayp, nasosuii notok (mannwe C. T, Kapanersna), O6p. 1214—M. Ilayrayx,

Bepiunia, maak. Oap. 1053a—I10. Axop, Bepuiina, JaBOBHIT TOTOK, O6p. 1019—Aknonacap,
CeBEPO-BOCTOUNBIA  ckJIoH, mak, Ofp. 1021—10. Arycap, seputba, maak. O6p. 1026—
Arycap, BOCTOUHBIEI CKJIOH, JABOBHII MOTOK. O6p. 1057—Martan, 9KCILIO3HBHBIT 0610MOK.

O6p. 1058—Bapnanacap, 1aBoBBIEI  1OTOK. O6p. 1059—Ilayrayx, sanaaubiii ckio,
unak.  O6p. 954—IlopHacap,  BepmuHa, mUaK, O6p. 1017—Apupynn,  Bepumuna,
IKCMIO3HBHBI 06noMok. O6p. 1569—M. Tasap, 1aBOBwI NMOTOK. O6p. 1035—3. Arycap,
CeBEpO-3amajiiblil CKJIOH, JaBOBGHT moTok. Q6p. 1032—3. Arycap, kpartep, maak. O6p.
1034—3. Arycap, Tam e, onajH3MpOBAHHBI MLIAK. O6p. 1205—IIxpakap, BepmuHa, wnaK.
O6p. 1004—Ceekarap, BepmuHa, miax, O6p. 915—Hopanyackuii ByJiKan, BepIlHHa, JKCIJIO0-
3uBHLA o6nomok. O6p. 1055—Kowa, sanaanmiii kparep, muak. O6p. 979—B. Borycap,
neckit u nemisl, OGp. 1041—T'exmaran, 10ro-BoCTOUHbI 1aBOBHI TOTOK. O6p. 51e—Kosacap,
CeBepo-samajublii MaBosull norox (Axamsnm, 1961). O6p. 1197—Kosacap, ceeproe oco-
Banue, maak. O6p. 1217—Kosacap, TaMm 3Ke, aH1E3HTO-LALLAT. O6p. 1054—Masas, sep-
mwmna, maxk. O6p. 1002—Iloroc, Bepumpha, wak, O6p. 1052—Kapmparym6, Bepiiuna,
waak, OGp. 876—ApmaraH, ceBepo-BOCTONHOE OCHOBANHe, TecKH i memiel,  O6p.
882—Apwmaran, BOCTOUHOE  OCHOBAHHE,  «HHIKHHES Jgasbl.  O6p.  856—Apmaran,
3amajiHoé  OCHOBaHHe, «BepXHHe» JjaBel. OGP, 843—Apmaran, mOGOUHBI Kparep,
waak. O6p. 1056—Tac, 3ananumiii kparep, miak. O6p. 1007—Mapaxaanar, Bepmuna,
SKCIIO3UBHEI 06nomok. O6p. 1013—JTogounnKoBa, aj1BeHTHBHEL KOHYC, JIaBOBBIl MOTOK.
O6ip. 1009—ITapoc, kparep, BepeTenoolpasnan GomGa, O6p. 993—AKaaar, AaBOBEI nOTOK
lo#Horo ckiona. O6p. 1125—FEpanoccknii Byakan, JapoBbiii norok. O6p. 214—Tyrancap,
3anmajHblil 1aBoBLil noToK (gaHume C, T, Kapanerana). O6p. 1237—Hazenu, naBosbiii mo-
ToK. Anamutiku A. ITerpocan, 3, Tacnapsin, B. Ba6asu, H. [Tamumum.

@ur. 5. OTa0XKeHIs arJoMepaToBoro moToxa Bynikana Koeacap.

JeJa, SIBJASIIOTCH <<3MG}JHOHOHHI'EIIHMl\'IH» MHHH&TK}pE[bIMH IJ;eHTpaMH HSBep*
JKeHuH.

Bym\‘am)t ceeamMeKozo runa

Byskanbl, obwemunennsie B 51y TPYNIY, 4Ype3BBIYAHHO HHTEPECHBI 110
CBOEMY CTPOEHHIO H, CY/Ifl IO JIHTEPATYPHLIM JAHHEIM, COCTABAIOT HCKITIOYe-
Hue; GJIH3KOe K BYJKaHAM TeraMcKoro THIA CTpOeHHe HMeeT, NOoXKanayi,
TOMbKO AHloficknit Byskan, onncanumii E, K. Yeruesbim (1961). Tak kak

35



3TOT THIT Bbiiesen Brnepnble (Kapanersn, 1962:), nomumo obmieil Xapakre-
PHCTHKH 3/1eCb NMPHBOAHTCA M 00OCHOBAHHe BbLileJeHHIo.

Byskaubl reramckoro THna BXOAAT B coctap EparymGepckoit  rpynmi,
pacno/io;kennoii na cesepo-soctounoil nepudepin naropbsi; u3 17 nenrpos
FPYNObl TONLKO 7 OTHECEHE! K ByJKanam 3TOr0 THIA.

®ur. 16, Byakan Fambapsina (reramcxnii THI) ¢ lora, B HHIKHEN yacTH CKJOHOB

BHAHBLI CTYNEHYATO 3aJieraolime JaBHl, vepeaylouHecs ¢ PBIXJIBIM MATepHaJaOM.

¥

Annaparsl BYJKaloOB FeraMcKOro THIA BhIPAKeHbl OTHOCHTE/bHO KpPyIi-
ubiMu (H ot 60 m no 350 m, D ot 600 M 10 2000 M) KOHHUECKHMH TeJaMHu,
B CHTOXKEHHH KOTOPLIX TNPHHHMAIOT yyacTHe HACBITHOH MaTepHaa H JaRH.
Ck7onbl BYTIKanos KpyTel (10 35°) u YCHIMMaHbI JAMHIIN H IJTAKOBOH MeJso-
"bI0, CKBO3b KOTOpble WHOI'JIa MPOIIAALIBAIOT JaBoBbie moTokH. Ha cepepo-
3anajaHoM ckJoHe Byakana J[xkpGawsina takue JaBbl 06HAMKENL MOUTH OT
CaMOH BEpIIHHBI JI0 OCHOBAHHS TOPHI, TIPHYEM B STOM HalpaBIeHUH LBET HX
MEHACTCA OT CH30BATO-NAJNEBOTO 10 TeMHO-ceporo. Ha 10:KHbBIX ckonax BY.JI-
kana l'ambapsina ofua)aoTces cTymeHyaTo 3ajeraiouiie (c ykopauuBanuem
IIOTOKOB CHH3Y BBEPX) JIaBbl, Mepec/jauBaloUIHecs] ¢ ULTAKAMH M JANHIIH.
Otnowenne H/D uamensercs n npenenax 1/5 (demexuna)—1/9 (Hamcap);
B Cpe/lHeM 3Ta BeMHUYMNa cocTapjasieT okoao 1/7.

B oTaHuie OT KpaTepoB MITAKOBBIX H JABOBBIX KOHYCOB KpaTepLl BYJIKa-
HOB TEraMCKOTO THIIA XapaKTePHbI OGPLIBHCTLIMH B TPeGHeBON YacTH CcTeHKa-
MH, KOTOphI€ HHKe OLIBAIOT BBLIMOJOMKEHBI MOUHBIMH OCHITSIM.

Kpartepu Gouablueii uactbio KOJIblieBble, 3aMKHYTble. Mckiaouenne co-
CTaBaser NoJikoBooGpasubli konye Hasmcapa, oTkphITEIl 11a I0OT—I0T0-3anaj.
Ha Bynkanax Jlemexuna m Aceracap waGmiogaercs pe3koe MNouMKeHHe
rpeGus, cosjaloiiee JIOKHOe BEYATICHHE npopriBa Kpartepa. Pasmephl
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kpatepos koaebaiores B 3naudTedphbix rpanniax: h or 40 m (I'amdapsiua,
Hemexuna, Aceracap) mo 100 m ([lxanacap, Kapaneraua), d or 120 m
(Aceracap) no 350 m (demexuna, Kapanersina). Kpaiinue snauenus seJu-
uypnel h/d :1/2,5 (JxpGawsua, ceBepuniii Kpatep) u 1/9 (Jlemexuua).
Cpennee 3navenne h/d oxomo 1/6.

B KpyTbIX CKAJUCTHIX CTEHKAX KpaTepoB BH/HO NepeciauBaHHe MJIOTHBIX,
OKHCJIEHHBIX 10 CH30-0ypbIX 11BETOB, J1aB, C KHPIIHYHO-KPACHBIM, OYypLIM H,
OYeHb PeJIKO, CBeXKHM PbIXJbM MaTepua/aoM. O0bluHas MOILIHOCTD OTAENbHBIX
cjoeB JaB 2—3 M, HHOrZa ona podpacraer go 6—8 M. Oraenbuble MOTOKH B
mIaneo0pasHoM 3ajderatiu B Bujle «1lellbHblX», GOJee HIH MeHee BbljepiKkat-
HBIX JIaBOBBIX C/JA0€B NPOTATHBAIOTCH BJOJAL CTEHOK Kpartepa Ha 2/3—3/4 ero
nepuverpa ([xauacap, Kapanersina). [lajgenue caoeB 0GHKHOBEHHO
NepHKJANHAJbHOE, [OYTH COIVIACHOE CKJIOHAM BYJKAHA.

[loBOIbHO YaCTO B KOHTAKTax JaB M TNHPOKJAACTHKH HabJ1104al0TcH
HeGoMblHe 513bIKOOOpa3Hble «HHBEKIHH» OJHOro MarepHajia B APYro#, Ha-
NOMHHAIOUIHE TAKOBbIE HHMKHHX YacCTeH JIaBOBLIX MOTOKOB B MecTe HX COIpH-
KOCHOBEHHSI ¢ NOJACTHJalouell o6J0MouHON nocrenbio. Hukakux caepon
3HAYUTEJIbHBIX [EePePLIBOB MKy H3BepKeHHAMH 3KCIIO3HBHOIO H 3 dy-
3HBHOrO MaTepHaJsoB He 00HApYy#KeHO.

[TupoksacTuka npeacTaB/iesa oObIYHLIME LJAKAMH, JANHJIH, [TeCKaMH,
nenJaaMH, 9KCNJIO3HBHLIMH O0JIOMKAMH H PEAKO COYMOJHTAMH. XapaKkTepHb
AJIsL BYJIKAHOB TeraMcKOro THIlA LLTaKoBble GOMOLI M 3aKpydeHHble TeJd,
HecylHe Ha cebe nopoOue «xJebHoH Kopkn». BoMObl BepereHooGpasnbie,
TpylIeBHAHbIE M T. I Ha BYJKaHaX 3TOro THNA He BCTPeueHbl, PoixJblil
MaTepuajg HHOTJa AarrJiOTHHH3HPOBAH M, KaK IPaBHJIO, OKHCJEH; OYeHb
4acTo B NHPOK/IACTHKE, YePeAyIoLledcs ¢ JJaBOBLIMH NOTOKAMH, BCTPEUaloTcst
FOPH3OHTLL M CKOMJIEHHS JICHeIIKOBHAHBIX, ¢Jab00KHCAEHIbBIX J1aBOBLIX
oGpaszosannil. K nosepXHocTn 3THX Te1 00bIUNO OBIBAET «IPHBAPeH» PLIXJbIil
MaTepHal; pasMepel  «Jerellek» caMble Pa3HOOGpasHble —MaKCHMAJLIIas
JJIHHa HX He npesbilidaer 2 M, ToduuHa He GoJee 40 oM.

CocTaB npoayKTOB A€SATENLHOCTH BYJIKAHOB IeraMCKOro THIA al1e3HTO-
BLlil 1 anje3nto-GasaabTosbiil. Cyis no BeeMy B CAOXKEHHH KOPIycoB
BYJIKaHOB GOJbIIAs POJIL MPHHALIEHKAT PHIXJAOMY MAaTEPHANY; HE HCKIIOUEHO,
ur0 00beM 3TOro MatepHaaa He Menee 2/3 oT o6uero oGbeMa MOCTPONHKH.

Hekoropeie syakanst (FamGapsina, JlkpGawsiua, Aceracap) CONPOBOIK-
AAWTCH TePBHYHBIMH TOPHHTOCAMH H aABEHTHBHBIMH KpaTepaMH LIJaKOBOTO
CHIOKEHHS, PACMONOKeHHbIMI Y OCHOBaHMil LeHTPaJbHbIX anmnapaTos. Ha
Byakane ['amGapsina, NOMHMO KpatepubiX H3JHsAHHI, UPOH3OLIIA appyaun
MOIIHOTO MOTOKA H3 HeOOJIbIIOH TPellHHbl V BOCTOYHOTO OCHOBAIHS.

* % *

B usBectHbIX KiaccuuKauMAX ByJAKaHOB ApMermy (JTeBuncon-Jlec-
cunr, 1928, 1929; Wupunsan, 1962) u APyrux ByJKaHHYECKHX PErHOHOB He
HAlI/IH CBOETO MecTa amnmaparbl, KpaTkasi XapaKTePHCTHKA KOTOPbHIX j1aina
BbillIE.

B oanoit u3 csoux pador ®. 0. Jlesuncon-Jleccunr (1928) oaun us
«By/JKkaHuikoB Yu-rana» B Epatymfepckoii rpymme, B crenkax KpaTtepa
KOTOpOro oGHazkaercs JABOBLIH CJ0ii, IIE\pEKprTb[Iji UITaKaMH, OTHOCHT K
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IeHTpaM, NPeACTaB/sIONNM «..B3JAyTHe THIA KOHycOB HadyxaHud, sareM
npopBaHHoe TazaMu M 1IIaKoBbIMH BhiOpocamu» (crp. 439).

K. H. Ilapdenronny (1934), nojyepkHBas MOHOIeHHBIH XapakKTep LeHT-
pos [erama, OTHOCHT HX K «CMEIIAHNBIM Be3YBHAJLHBIM ByJKaHaM», OTMeYas

@ur. 17. BepmnHnas uwacth Byakana [lemexnna (reramckuit tHn). Bmx c sanana.

~

dur. 18. Cesepuas cTeHKa B KpaTepe ByJKa-
na  Kapanmersina. Bujunl  JemelIKOBH/IHbIE
JIaBOBLIC TENMa B PLIXJOM MaTepHane.
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BTO e BpeMsi HasluuHe HeDOoALUION0 KOJTHUECTBA «IIJTaKOBbIX KOHYCOB» 1 «UHC-
10 Japosblx pyaxatos». [lTosauee K. H. ITagdenroabu (1959,) nucan, uro
JaBbl 11a TeppHTOpHH Mexxay rop. Kamo u Jlvamenom (noxkpoe EparymGep-
CKOIl TPYNIBI) «...ABJSIOTCS NPOAYKTAMH LEHTPadbHbLIX H3BEPIKEHHI HACTOS-
IMX JaBOBBLIX ByJKauoB» (cTp. 99).

C. C. Kysueuor (1929), 1080/bHO MOAPOOHO ONHCABLIKI  OT/Ae/blble
HenTpel (B TOM YHCJIE H FeraMCcKoro THIa), pyJikanul EpatyMOepa oTHOCHT K
«HACDLIIIBIM  BYJKalHYECKHM KOHycam».

Kak BuiHO H3 XapakTepHCTHKH BYJIK4HOB FeraMcKoro THId, OTHeceHHe
HX K «4HCTO JIABOBBIM BYJ/JIKaUaM» HJIH «HACLIIHLIM BYJKAHHUCCKHM KOHYCAM»
He oGocHoBaHo. HesepHo ObI10 ©bl M BbIAEJNEHHE HX B TPYIIY «KOHYCOB
nadyxauus»: Jlazxe ecaH ¥ N0J00HLIe 00pa30oBaHUA CYIUECTBYIOT, TO  Yie
MHOTOKPATHOE llepecJauBante ILIaKoB H JaB MCKIYaer, B Hallem cayuae,
BO3MOKIOCTL MPUUHC/ACHHSA 0XapaKTEPH30BAHHLIX BYJKAHOB K 3TOMY THIY.

3HauuTe1LHOE CXOJACTBO €CTh B CTPOEHHH BYJKAHOB FeraMcKOTO THMa H
CTPATOBYJ/KALIOB, KOTOPOE 3dK/JIOYaeTCs B nepec/auBanuu 3(PpQy3HBHOIO o
MHPOKJIacTHYeCKONO MaTepuanos. OLHAaKO B COBPeMEHHOM [OHHMAHHH CTpa-
TOBY/JIKaH XapakTepusyercsi 1e TOJbKO KPYMHLIMH pasMepaMu, HO U (4TO
OUelDb BAKHO) TOJHreHHOCTbI0 oOpasopauus. IIpuMepHO TakuX NpHHINODB
npugepxusaica u P, 0. Jlesuucou-Jleceunr (1913), BuigenuBuimii B cBoe
BPEMsI «CMelllauiible BYJKaHbl Be3yBHAJbHOro THIa». He oTpamaer pasme-
POB H TeHETHYECKOH CTOPOHbI TEPMHH «1aBOBO-NHPOK/IACTHUECKUH BYJIKAH»,
npepsoxkennnti B, M. Buonasuem (1958;) B cBoeit kiaccudukanuu. Eme
Menee onpeneneHen TePMHI «IJIaKOBO-I1aBOELIH konyce» E. E. Munanoscko-
ro (1956), nuuero He TOBOPAULKIT O BAaKHOM (aKTe MHOFOKPATHOLO mepe-
CJaNBaHNsA J1aB H HHPOKIACTHKH.

Bcee sTu obcrositenneTBa, a TakKe OTCYTCTBHE KAKMX-THOO YKA3aHHI Ha
HaJH4YMe dHaJIOTHUYHBIX UEHTPOB B JAPYTHX BYJKAHHYECKHX [POBMHILHAX
H0OYM/IH aBTOPa BLIACIHTh OXapPAKTEPH3OBAHHbIE ANNapaThl B OTACALHYIO
[PyNny 1oj HasBaHHeM BYJIKAHOB TeraMcKoro THIA.

Takum o6pasom, Kak cieilyeT H3 H3TOKEHUS, K 2C2AMCKOMY TUNY OTHO-
CATCA HEeDOAbIIEe MOROREHHbIC BYAKAHbI, 8 CAONCCHUL KOTOPOLX NPUHUMAIOT
yeacrue MHOSOKPATHO NEPecAQUBAIOU{Uecs Aa8blL W POLXAbIL MATepUAA.

B neatenbHocTH BYJIKAHOB reraMcKoro THna oco6oro BHHMAal sl 3ACTYAH-
BaeT (paKT PUTMHUHON CMeHbLl XapakTepa W3BePIKEHHH B  OTHOCHTENBHO
KOPOTKHIT MPOMEKYTOK BpeMenn. B akTHBHOI KH3HH 3THX BYJIKaHOB 3KCIIO-
3uBHble (Dasbl UePeLOBAJICH ¢ MEPHOIHYECKHM TOBLILIEHHeM YPOBHA ZKH/IKOH
J1aBBl 1 lIePeTHBaHHeM ee uepes Kkpal kparepa. 3ech MOMHMO SBJACHHH THna
CrpomboJi 0GBIMHLIM Obi10 (POHTAHHPOBAHHE JaB, Ha UTO YKasblBalOT MHO-
rOYHC/IeHHbIe JenekooOpaskbie TaBosbie Tena. PouTaHUPOBANHE, BEPOSITHO,
CBA3AHO ¢ MEPHOAMYCCKHM I[OSIBJEHHEM B KpPaTepax BVJIKAaHOB HeGOAbIIHX
MaBoBeIX 03ep. TToMnmo ckasamioro, akTHBHOCTL 1LEHTPOB FeraMCKOro THIA
HHOTA CONPOBOKAANACh ABJACHHSMH THMA ByJikaHo.

Kax u ciomnpie makosbie KOHYCH, BYJKAHBI TeraMcKOro THIA HMeIol
MOBOJILHO YETKO BBIDAZKEHHYIO TeHAEHIHIO K NOJHTeHHOCTH, ABJAASCH (aKTH-
UeCKH CTPATOBYJKAHAMH B MHHHATIOPE.
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Ta6auya 7
Iauubie 0 ByJKaHaX reramMcKoro THia

{
[
i

':, = K piag.ep Apysun
! ;.é Hassanue Hace | D H H/D oripu| ; e 54 5’:—;
ool Thiil FHEEEE
1] 23 |Mmpbamnana 2485,1(1700| 220 1/8 — 150 o0 1/3 |+ |—
175 701 14255

21 24 {Hancap 2280 | 600f 70 |[1/9 [ O3 | 300 60 |15 |+ |— [—
3| 25 |FamGapana 2522 |1500[ 230 | 1/6s5 250 40 |1/6 |+ |— -
4| 27 |xanacap 9554 [1500( 200 | 1/7,5| --- | 300 [ 100 13 1+ = |4
51| 28 [demexuna 2500 | 800] 150 | 1/5 — | 380 40 {19 |+ (— |-
6| 32 [Aceracap 2482,5| 350 60 1/6 - 120 40 13 |- |- |—
7| 33 |Kapaneraua 2516 |2000] 350 | 1/6 — ik 3500 100 | B/3s8]E |

Tabauya 8

XuMuueckuil coctas
MPOAYKTOB BYJIKaHOB TeraMcKoro THma

] 948 | 54 |943 ‘ 899 | 908

SiQ, 56,20| 57,31 58,38] 58,88 59,98
T, 0,90 0,77 0,90 0,77 0,73
A1, 04 [ 15,95] 18,22 16,21| 16,98 16,43
re;0, 5,54 4,82 5,90 2,21f 5:87
FeO 0,73 0,51} 0,22] 3,54] 0,07
MnO 0,09 — 0,13} @»12( 0,13
MgO 3,91 4,36] 3.47| 3,09 3,42
CaO 6,90 6,64 6,54 6.:25] 6,47
.'\1.1305 3:45 4,30 3,80 3’33 3,76
K,O 2,14 2,70, 3,04] 2,98 2,89
H,0- 0 k52] 114 0,02] 0,15 0,04
n.n.n. 2,96| 0,64] 0,52 1,00 0,16

Cymmal 99,26]100,27] 99,13] 99,27] 99,55

Onuch XUMHUECKHX allajnzoB
O6p. 948—lemexuna, BepuinHa, nasosplii morok. Q6p. Hd—/Lmanacap (Jlesnucon-
Jecennr, 1929). O6p. 943—Kapanetsna, BepuinHa, JaBoBbiii MOTOK. Odp. 899—Tambapsua,
BOCTOUHOE OCHOBaHHe, JaBoBbil notok. OGp. 908—)lxp6alusia, BepluKa, LUK, Aunanurug
3. Tacnapsan.

Kynoaa

B a1y rpynny sbijeseno 7 BYJIKaHOB, AeSATEIbHOCTb KOTOPLIX AdTHpYet-
cst HeorenoBbIM BpeMenenm. Jlpa s nux (Fexapkynux, Epaxarap) usseprau
TPpaXUJIHIAPHTLL B TPAXHAHIE3HThl BO BTOPOM 3Talle HEOTCHOBOrO IHK/IA, d
kynmona Cnurakacap, [exacap, Atuc 5pynTHpoBaju JaBbl, obcHaHA-
el W OGJOMOYHBIH MaTepHaa JHIAPHTOBOTO M JIHIAPHTO-AaLHTOBOTO
cocTaBa B TPETbeM, [MOCJAeJHeM 3Tame TOro ke uOukaa. Bospacr-
Hoe noJoKeHme Apazama u  [IOMYIICKOrO  BYJKaHa He COBCeM
SICHO; MOXKHO TOJIBLKO YTBEPKAaTh, UTO JeHCTBOBA/JM OHM paHblie Hayajaa
BTOPOTO IHKJA, 10 H3IHAHHS AoJepuToBbix sap [lpuepeBanckoro paiiona.
CocTas MPOAYKTOB 3THX JBYX BYJKAHOB JIHNAPHTO-IAIHTOBLIH; [0J10MKeHHe
HX B XOJ¢ PasBuHTHs HoBeiluiero ByJakauusma (raba. 1) me orpakeno.

HecMorpsi Ha OTHOCHTEIbHO MOJOLOH BO3PACT, COXPAHHOCTL BYJIKAHH-
YeCKHX MOCTPOEK OCTaBJSET JKeJdaTb JY4llIero.
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Bojiopasneibibie Kyiiona Cunrakacap u ['exacap ilofBepruytbi ocodenno
CHJIBHOMY ~paspyliennto. Maccusbl 3THX Trop OrpasdyeHbl  0OpbiBaMu
SPONMPOBAHNBIX TMOTOKOB, KOTOPble OCTaBJAIOT BlleyaT/iende oOcraHues
PasMbITOro €/|HHOrO MOKPOBA, a HX NepPBHYHAs HAKIOHEHHOCTb—ero c/iadoil
aucaounposannoctu, CaMu Ke Kynosaa, pacnoJoxelnble B npejgeaax 3THX
MaccHBOB H rafapuTHO MM NOJAYHHEHHBIE, HMEIOT OTHOCHTEe/bLHO HeOO/bLIHe
pasMepbl H IJIOXYI0 coxpanHocTb. Buaiumo nostomy K. H. ITadpenronniu
(1934) u E. E. Muaianoscknii (1956), B oTimune o1 APYyrux HecaeloBaTee,
OTpHIIAIOT ByJKaHHyecKyio npupoay I'exacapa u Cnurakacapa Kak LeHTPOB
H3BepIKeHHH.

®ur. 19, Muorocaoiiusit  AHNapuT-o0CHAHAHOBLIT NOTOK, OTXOAAULHI 0T KynoJa
['exacap B loro-zanaanom HanpasJaeHii.

3HauHTEABLHO Jyulle coXpaHu/acs Kynoa ATHe, 3aHUMAIONHIT 10KHYI0
BEPUIHHY OAHOMMEHHOrO ropioro MaccuBa. CKJOHBI €ro, MOYTH HEe 3POAHPO-
Bannble, ¢ lora, 3anajga MW BOCTOK& [OKPHITBl  COMVIACHO 3aJjeraloumumu
JHNAPHTO-TALIHTOBBIMH JIABOBLIMH MOTOKAMH, € 0ra U BOCTOKA CJAHBAIOUIHMH-
el ¢ «cOOCTBEHHBIM» MOWIHBIM (/10 28 KM?) TMOKPOBOM JaB, 0OCHAHAHOB,
MepJAuTOB H OpexuHi. |

OcrajmbHble Kynoaa MOKPBITH (CI0KEHBI?) [IHTHAKOBHIMH MOPOAAMH,
Hepeako miaoxo obunaxenuoiMu. Ha oanux (Asasan, Epakarap) npeobaana-
0T IVIHTHL B CBOOGOJHOM 3aJjleraHiu, na JAPyrux Goublile KOpeHHbIX 0GHazxe-
iuii. ITpoctpancteentoe pasmeilenne OTAGALHOCTH B MOCJEAHEM Cayuae
(B obuleM no kymosy) uaiie Hezakonomepuoe (CIOMYIICKHIT).

B 3THX ycaoBHsiX, Koleuno, e ObLJI0 BO3MOKHOCTH HPaBHALHOIO Olpe-
JieJIeHHs! CTPYKTYPBl KYI10JI0B, He ToBopsl YiKe 00 OTHeceHHH HX K TOH WJH
HHOM KMaccH(pUKaUHOHHOM reneTHyeckoil kKateropuu. ToabKo B OHOM cayuae
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(CexapkyHHK) yaaqoch Onpefegnth BeepooOGPasHoCcTb CTPYKTYPHl KyioJa;
UTO Kacaercs oCTalbHbIX KYIIOJI0B, TO 00 HX CTPORHHH MOKHO TOJNBKO rajfaTh.

He yaanocs Takxe yetanosu 1o, sinsiores i Tiomyickuii Byakan u Epa-
KaTap e1HHHUHbIMH anfapataMi WM NPeACTaBJIfoT coboii aKKyMyIHpoBal-
Hble PYNMbl KynoJdaos. He uexaoveno, uto 06a onu  siBASIOTCA  CAOMKHBIMH
KYIIOJIOBUJTHLIMH  BYJIKaHaMH, npudem [omyuickuit oGpasosascst cansnem
asyx, a Epakarap—uernipex npoctbix KynoJos.

[TonsiTHO MO3TOMY, HACKOJIBKO YCJAOBHDLI JailHble, CBEJAEeHHbIe B Tadur. 9.
Haubosee noctosepunl sjpech pannvie pasmeprioctd Atuca u lexapkyinka;
sesunia H/D stux syakanos (1/5) orauuna or «nocrosunoits (1/2--1/3)

pidif: (‘OBpf:‘MClIHle KVIOJI0B.
TaGauga 9
Jauusle 0 KynoJax

=l N | :
= lByaka-  Haseanne Hipe:| D I H HiD
2| HoB l

1| 10 [Fexapkyunx 2205 | 120 | 25| 1/5
2| 41 |[Fexacap 34467 900 100] 1/9
3| 51 |Cuuraxkecap 3060,1] 750 | ? | —
4 91 [Epaxarap 2595,7¢1500  [300] 1/5
51 95 |Artuc 2030,1] 750 | 50| 1/5
6 [ 103 |Fomyuckrii 1671|1100 |280] 1/4
7 | 104 |Aaszan 1591,8] 900 | 70(1/13

[TpeoGaanaomum MatepuaioM, cJAaralomuM KyrnoJa, ssasioTes JaBo-
BLIC [OPOABL; MPOAYKTHl HX H3BEPIKEHHH 3HAUHTEJLHO pasHoobpastiee.
Wseepaenus Atuca, lexacapa, Cnutakacapa e orpannuuBaiueh npoueccon
IKCTPYSHH; JII 3THX BYJKAaHOB XapakTepubl TakxKe siBjaenust 3Qdysuii,
BLiOPOCOB K 06pasoBaius arJoMepaToBEX noTokos. Ouenb BO3MOMKHO, YTO
9KCIIO3HH ATHCA HOCHJIM XapakTep spiennil una [lese nan, ckopee, Mepanu
(s nonumanun I'. C. Topkosa, 1962). 3¢pdysueuo neictsoBany  rakke
Epaxarap, I'exapkynuk u, Moxker 6GbiTh, ABazan ¢ [loMywickum ByaKaom.
Cotebl 3KenI03uit 9THX BYJIKAHOB KaK GVATO OTCYTCTBYIOT.

Bie comienus, Muorne Kynosa neorena me coxpanuauch. O6 nx 0o513:-
TEJBHOM HAJHYHH FOBOPHT (.llill\']' OOABIIHX ilfl()llla}l(;‘ﬁ Pa3BHTHS HEOIreHOBbLIX
BYJKAHHUCCKHX ~ MPOAYKTOB, He CBI3AHHBIX ¢  OXaPaKTepPH30BAHUBIMI
IeHTpamMu u3BeprkeHuin. Jlapopo-oGCHAHAHOBBIE KYNOJAa JAOJKHB OLITL B
paiione c. QonTtaH, a UEHTPLl H3BEPIKEHHI TPAXHTOMIOB—B paiiole BHCOT
Apxawen, y c¢. Epanoc u 1. 1.

JluHeliHo-10KaabHblE BY/AKaHbI

By/kanbl 310i rpynns npeactaBaensl HeGObITHMHU TPENIHHAMH, BAOJb
KOTOPbIX H3BEpMeHHs pacnpefessiviich Gojee HJIH MeHee paBHOMEPHO.
PaaMepbl  3THX BYJIKanoB M Xapaktep AeSTENbHOCTH He HAVT HH B Kakoe
CpaBslenne ¢ BYJIK4HAMH, ¢ KOTOPHIMH CBA3albl MAacCOBble TPeIUHHbIC H3-
JUHSTHHSL HIIH 3KCIVIO3HH HrHUMGPHTOBOIO THNA.

Brijiesiennpie 1m0 sTHM HasBanHeM 1enTpol H3BEPKeHHH naxojusrces o
TECHOH NMPOCTPAHCTBEHHOH U BPEMEHHON CBA3H ¢ MOHOIeHIbIM BYJIKAHAMH
UEHTPAILHOTO  THNA (LIJAKOBLIE KOHYCBI, BYJKaHBl TeraMcKoro THIIA) H,
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BEPOATHO, XapakTepbl st obaacteil apeaibioro Bydkankama, Tak, Kamypu
«coejlHHseT» lI1aKoBble Konycbl Axaaaxk u Tap, C. Akop u Tym0 npuuiene-
Hbl COOTBeTCTBeHHO K AKopy u Byaxkany Kapamersina; OTHOCHTeJNbHO camo-
crofATe/lel TOAbKO ByJakan [maun. Bcee auHeliHO-l0Ka bHBIE — BV/KaHbI
JIeficTBOBAJIM B AHTPONOTeHOBOM BYJKAHHUECKOM IHKJe.

Cpean nnHelHO-10KaAbHBIX BYJIKAOB BCTPEYEHLl JBe Pa3HOBHAHOCTH:
JlaBoBble H cMellannble (JaBopo-liakosble). Byakauutieckne annapart)
Bbipax<elbl HeOOJABLIIMMH  HAACTPOHKAMH, OTMEYaloUHMH 00bIUII0 CJerKa
H30THYTble TpellHtbl uasepaenns. CMelnatnnle ByJakKanbl 00Jafalor doJee
YETKO BbIpazKeHHLIMH NOCTPOMKaMu; BbicoTa X pocturaer 200 m (Kamypu),
TOIJa KaK npesblllelde JaBOBbIX BYJKAHOB Hajl MECTHOCThIO He OoJee 70 M.
[TporsiKennocTh  JIHHEAHO-TOKAJBHBIX BYJKAHOB H3MeHseTcH B npejesax
500 M (C. Axop) —2500 m ([uaun).

HMspepmxenus napopbix Bynkanon C. Akop u Tuann Bbipamanuch B
CHOKOHHBIX H3JHSHHAX, AeATeJbHOCTbL Ke HeHTPOB cMelannoro tHna (Ka-
mypu n TymoO) nocuaa Godee caomubiii xapaxkrep. Mssepmenue Kamypua
HOCHI0 SKCIVIOSHBHBIE — Xapaktep, CMEHMBUIHHCH — H3JAHSHHEM JaB BAOJDL
TPpeuliiibl 110 0y cropony noctpoiiku, Hesteabnocrs TymOa Bbipazadnach

Tatauya 10
XUMHUeCKHIl COCTAR NPOAYKTOB KYNOJIOB

11466 | 114Cal 965 | 765 | 1112 | 1544 1 503 | 554 | 560 | 361 | 3

Si0, | 67:68| 69,30 69.48| 69,90| 70,00 74,14| 74,20 73,92| 74,20| 72,48| 75,42| 75,56
TiO, 0,321 0,19 0,121 0.39] 0,12 0.10[ 0,13 — 0,04| ca. 0,04 0,11
Al Oz | 15.76] 15-81f 15,00{ 16,40| 15,53| 12,26] 12,93| 14,03| 12,00| 15,32] 11,36 14,18
Fe,051 0,93] 1,08 1,80 2,40, — 0.G6f 0,64] 1,24 1,40 1,20] 3,20{ 0,20
FeO 1211 1,001 0,65( 0,48 0,81f 1,40 — 0,48 0,90 0,32] 0,91] 0,50
MnO 0,08]  0,05] 0,02[ 0,06/ 0,06] 0,06 0,08 0,06 0,11{ 0,10[ 0,04
MgO 0,621 0,400 0,76] 1,31 1,17 1,30} 0,14 — 0,18 0,14/ 0,04
CaO 042 0,420 1,66] 2,191 1,58 1,18 0,60] 1.32] 0,90 0.86] 0,98 0,61
Na:O 6,081 5,56 5,30[ 4,200 4,50 4,35 4.09] 4,201 4,10 3,70 4,00 4,21
K,0 3,47 3.3 4,000 3,200 4,001 4,27 4,37] 4,80] 4,65 4,20] 4,75 4,56

P05 | 0,200 014 0,02 0,01 0,01 0,04

F 0,37 0,42

0 Caeavl{ 0,01

S 0,07f 0,10 0,131 0,22

H,0- 2,66 0,40

H,O | 0.62] 0,10 - 0:10[ 0,08 2555 » e 0,201 0,07 - 0,16
n.m.n. 1.62) 1,490 1,06 0,38 0,12 0,40{ 0,20 2,57 =

Cymna| 99,43 99,46]100,83]100,71/100,78| 99,36/100,05|100,47|100,83]100,80|100,94| 100,23
OnHCL XHEMHYECKHX dHdJJIH308B

O6p. 11406—'exaprynnx, sanagnoe ocuosanne, Tpaxuannapur. OGp. 1140a—Texapky-
HHK, TaM 2Kke, Maposble JHKBalioHHble o6ocobaennd. OGp. 965—Apasan, Bepunna, JnnapH-
To-paunt  (aannsle C. I'. Kapanersua).  O6p. 765—ArHc, Bepluuna,  JAHNapHTO-AailiT
(nannpie C. I'. Kapanerana). OGp. 1112—Atue, 10ro-3anaansiil ckaoH, nepaurt (Aanube (.
I'. Kapanersina). Q6p. 1543—Atue, Tam ke, obcuanas (nannbe C. I Kapanersaua).
O0p.  1-—l'exacap, aunapnur (Kyuaerckuii, 1929), O0p. 553—Ilexacap, pepumia,
annapnt  (Aannsie C. I. Kapanersa). O6p. 554— Texacap, CeBePHbI CKJA0H, NePJaHTOBasN
nopoaa (ranupie C. T'. Kapanersna). O6p. 560—Cnnrakacap, Bepmmna, nepant (1aHmubie
C. I. Kapanersna). O6p. 361—Cnurakacap, smnapur (Typues, 1931). O6p. 3—Cnuraxkacap,
obcranan (Jleontsesa, 1940). Ananntukn 3. Tacnapan, B. Ba6asn, O. Hukutuna, C. Ce-
ponsin, JI. Koysos.
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B o6pasoBaiiiii Mou{iioil 0640MOuNOl FPIAL, Ha CeBEPHOM  TPOAOLKeHHH
KOTOPOIi TTPOHCXO/IH/IH He3HAUHTEMbIbIe CIOKOHHbIe apy3un; B 3aKJII0UCHHE,
B 10O OKOHEUHOCTH TPAbl, ¥ MecTa cousenenns ¢ syakanom Kapanersua
06pa3oBaJjicss Kpatep, u3 KOTOPOTO H3JIUACH 11e50/bIIOH MOTOK J1aBb.
[Mromaau pasBuTHSL JaB JHHEHHO-TOKaAbHBIX BYJIKAHOB  HEBEIHKH;

COCTaB MPOAYKTOB alje3nTo-0a3a1bTOBbIH W &ii1e3HTOBDIH.
Taoauya 11

,U.aHI!ble 0 JIHHEHHO-JTOKaJJbHbIX BYJKaHaX

= e i y T : H | H AsuMyT
= BYJIKA- d3BAHHC HI BYJKAUHOB abe NPOCTHPaHH
- HOB

|
1 34 1 TyMo6 CMeuranHbiii 2360 | 1650 [150 | 315-—3250
g 55 Kamypu CMelant i 3485 | 1000 200 48—52¢
3 86 C. Axop JlaBoBbii 2440 | 500 | 35 | 328—332°
4 99 | maun JlaBoBniii 2290 | 2500 | 70 | 358-—-2¢

KoadguumueHT IKCNJI03UBHOCTH

KoquuecTBeHHas CTOpPoHA BYJKaHHYeCKHX #BJAeHHI OoJlee HWIH MeHee
HALJISHO XaPaKTePH3YeTCs COOTHOIIeHHeM 00beMOB H3BEPKEHHOIY PBIXJO-
r'O M HM3JHBLIErOCS MaTepHasgo0B, BBIPAMKEHHBIM KOI()(HUIHEHTOM 3KCII03HB-
HOCTH. DTa BeJMYyHHa onpejensercs no qopmyie:

- V .
E= .- O - 1009%:-
Vot Va
rae Vo—oGbeM pbiXJaoro matepuajia, a V, —00beM H3JIHBILHXCS JaB.

B nauem npumMepe TOYHOCTD Onpeesaenis KoyPQUuiHenTa 3KCn103HBHOC-
TH, KOHEYHO, HEeBeJHKa H NoJyyeHHble 3naueHus yxke B OOJblleH Mepe
ONpeiessiioT  KayecTBEeHHLIE CTOPOHbI  (DEHOMEHOJIOTHH — BYJKAHHYECKOI
JlesiTeJbHOCTH. TeM He MeHee pe3yJbTarbl ONpefeeHHH NPejAcTaB/siior ie-
COMHEHHbIIl HHTepec.

[Tpu onpepenenun Beduunnbl E g pyaxkanos IeraMckoro Haropbs
BO3HHK/IA TPYAHOCTL, OMATL-TAKH CBA3aHHa# CO CTEHEHDI COXPAHHOCTH
BYJKaHHUECKHX 00pas3oBaluil; YacThiO 43-34 3TOTO NPHLUIIOCH OTKA3aTLCsI
OT IMOACUETOB JJIsi HEOTeHOBbLIX KYNOJ0B M CHIALHO Pa3pylleHHbIX HITaKOBbIX
konycos (Epanocckue Byakauel, Awmrapakiep, Apep u 1. a.—Bcero 14
noctpoek). C Apyroii cTopoibl, JaBoBble NPOAYKTbL OOJLITHICTBA BYJIKAHOD
CAMBAKOTCS B MOKPOBBI M pasrpaHHuyeHMe HX, a CJeJ/loBaTe/lbHO, pacuer HX
IJIOLIAAH 1POCTO HeodaMoxen. HakoHelw, upessbluaiino TPyAHO OMpeleTeHne
MOIIHOCTeH J1aB, He TOBOPS yrKe O HeBO3MOXKHOCTH yyeTa CTeleHH IPOJHPO-
BAHHOCTH KOHYCOB M NOTOKOB. BeoeacTBue Bcero 3Toro yaanoch noJCUUTaTh
TOABKO BeJqHYHHY E B LeJoM no Haropbio Aas  AHTPOMNOreHOBOro IMK/&
BYJKaHH3MA.

Oupepenene 00beMa KCIIO3HBIIONO MaTepHa/la CBOAMIOCH K pacuery
00'LEMOB BYJKANHYECKHX aAMAPAaTOB 110 H3BECTHLIM (DOPMyJIam onpeeienus
00'bEMOB KOHYCOB M YCEUeHHbIX KoHnycoB. Buibop (opmysbl 3asuces ot
dopMBl KOHYca M ero Kpatepa (BOpoHKooOpasHbiii HiaH 611011e00pasHblil).
DopMyJIBl 3TH, IPHMeHAeMble OObIYHO [J151 TeOMeTPHYECKH MPABUJIbLHBIX TeJ,
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B JaHHOM cJyuae (npu onpejeeHusx B KM%), 0Ka3aauch J0CTATOUHO HA @K -
HBiMH. Pesyabrathl  HOACYETOR M0 UIJIAKOBBIM  KOHycaM W ByJkallam
reraMcKoro Tuna cpejennl B tada. 12.

[Tpn wHenocpeacTBeHHBIX nofcHeTaX O00OBEMOB PLIXJOIO MaTepHala
BYJKAHOB IleHTPAJbHOrO THNA aBTOP HCXOJH. M3 TOTO, UTO LIJIAKOBble KOHY-
cbl moutH Ha 100% cJoKeHbl HACHIIHBIM MaTepHaJ/oM, a BYJKaHbl IeraMcko-
ro THOA COCTOAT NMpuMepHo ua 2/3 u3 nupokiacrtuku. lllaakoBble Konychl,
TaKHM 00pa30M, JOCTABHJAH Ha NMOBEPXHOCTL OKOJao 7,11 KM®, a Bysakauml
reraMckoro tHna—okoso 0,565 km?® (npumepno 2/3 ot 0,83 km?*) poixgaoro
MaTtepuaJa.

M3 suneldno-10KaJbHBIX BYJIK3aHOB 3KCILIO3WBHO jedcTtBoBaan Tymo u
Kamypu; ofbeM phIXJONO Mareprasa onpepeasica no (gopmyde;

V=8H.

rae S—naouanb ocHosanus, a H—cpennssa seicora Byakana. CoorBet-
CTBEHHO 3TO coctaBuao okoso 0,05 km?® u 0,04 kM3, Becero—0,09 kM3,

O6wnil 00beM pPLIXJOro M3BEPTHYTONO MaTepHalda 3a aHTPOIOTeHOBHIH
IHKJ COCTaBJsleT NMpUMepHO 7,75 K3,

Onpenenenne miouiaeii JaBOBLIX MOTOKOB, CBA3AHHBIX ¢ H3YYEHHbBIMH
BYJIKaHAMH, NPOU3BOAMIOCH no reosornueckum kKapram K. H. TTaddenronn-
ua, A. T. Acnansina u nauseim aBropa. [liowaap sTHX 1aB coCTaBHIa TPH-
MepHo 1550 km?; npu cpejaHeil MOIHOCTH MOKPOBA, paBHOil 30 M, HX 00beM
onpenessercss okoso 46,5 kM3,

IIpu nomyuennsix nannbix V,=7,75 kM3, V, =46,5 kM® u, c/e0BaTebHo,
obuieM o6beMe BCero HaBepikeHHOro mMarepuana B 54,25 kM3 kos(duiHenT
9KCIJIOSUBHOCTH COCTaBHJI OKoJo 14%.

e o DB gy o T8 pncss 10,
7,75+46,5 54,25

IIpu cpasnenuu nonyuennoil Besnynnbl ¢ fannbivu K. 3annepa (Putman,
1964), nomcunraBulero Koa(h(UIHEHTH KCIIO3HBHOCTH /1A PA3THUHBIX
o6aacreit Mupa 3a nepuos ¢ 1500 mo 1914 rr., MOKHO BHAETDH, UTO BYJKaHH3M
lerama B auTpomoreHoBoe BpeMsi GJIH30K K BYJKanH3My ATJaHTHUECKOrO H
Wunuiickoro okeanos. Eciin Ke NpuusTh BO BHHMAaHHe, YTO HAMH HE YYTEHLI
AaBbl (HampHMep, MaHLIYAPCKHE), He CBSA3aHHbIE ¢ H3YUEHHBIMH BYJIKaHaMH
i IpHHAAJeKAlue K PaHHEeMY, «TPeUulHHHOMY» 3Tamy I[HKJAa, TO CTaHer
OYeBHIHBIM, UTO 3HaYeHHe KO3(P(PHIHEHTa IKCIVIO3HBHOCTH LHK/IA HECKOJb-
KO yMEHBIINTCSA, a THI ByakanusMma (no K. 3annepy) eme Gosee npuGan3ut-
€A K OKeaHHYECKOMY.

[Tapanokcanehoe, Ha TMepBBIA B3rAsA, ABJeHHe He JOMIKHO BBOAHTH B
sabmyxnenne. Ilo namneim K. 3anmepa, aast yeaosuil, nogoGubIX TOMY, B
KOTOPBIX pasBHBaJICsA BYJKaHH3M [erama (Tak Ha3bIBAeMBIX KOHTHHEHTAJb-
HBIX), Bestnuuna E fo/KHa 6bl1a cocTaBIsITE OKOJO 40% ; no cJelyeT Hanom-
HHTH, YTO ero mnoJacyerhbl MPOBOAMWJIHCL 110 OYE€Hb KOPOTKOMY MPOMEIKVTKY
reo/JIOrH4ecKoro BpeMeHH, BepOSITHO, HEe TOYHbI H He YUHTBIBAJH obaacrei
pPasBHUTHA apeaJgbHOro BYJKAaHH3MA.
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9%

O6mbembi 111aKOBBIX KOHYCOB H BYJKAHOB TeraMcKOro Tima (@ kM%)

TaGauya 12

Ne Ne Ne
Ne n/nlByska-| Haswsauue O6beMm | Ne n/n By.ﬂl(a-! Hazsanwue O6bem  |Ne n/n|Byaka- Haspaunmne | O6bem
HOB HoB | HOB |
a) llaakoswie Kouych

1 1 Kapmup-6ayp 0,003 31 52 Haaxarap 0,02 62 87 [Mxpaxkap 0,001
2 2 Apmaran 0,7 32 8¢ Hazean 051 63 88 Llayrayx } 0,08
3 3 Barpamacap 0,008 33 54 Awmnaai 0,3 64 89 Cpnucap J 0,02
4 4 [Tapsarayvx 0,005 34 56 Tap 0,085 65 90 M. Layrayx [ 0,0002
5 5 Jdxap-tap 0,1 35 57 Temabayp 0,02 66 492 ABaHCcKuH | 0,005
6 6 TaBabayp 0,0006 36 58 IO. Arycap 0.2 67 93 APHHIKCKHIL 0,05
7 ik M. Jlxap-rap 0,01 37 59 Arycap 0,05 68 94 Mry6ekuii 0,02
8 11 Baranacap 0,004 38 60 3. Arycap 0,07 69 97 Xapam6ayp G,00002
9 12 Caaxkacap 0,04 39 62 exmaran 0,15 70 | 100 Menax 0,001
10 13 Mecponacap 0,03 40 63 Jluauu 0,07 71 105 Kosacap 1.8
11 14 [Maxanan 0,05 42 65 3. AxHouacap 0,02
12 16 M. Maxanan 0,001 43 66 B. Axwonacap 0,03 Beero 7,10494 xm3
13 17 I"aBap 0,02 44 67 Kyiir 0,01
14 18 M. lasap 0,00025 45 69 Jcnounnkosa 0,15 6) Byakanwi reramckoro Tumna
15 19 Hopanysckuii 0,003 46 70 IToroc 0-00001 y
16 21 Tamancap 0,008 47 71 [Metpoc 0000009 1 | 23 Jlsp6amsna 0,2
17 22 Ounrayx 0,006 48 72 Apupynn 0,1 9 24 | Haacap \ 0,007
18 26 Cenacap 0,007 49 73 Mapaxaanar 0,1 3 | 25 IamGapsna 0,1
19 29 Moxparayx 0,006 50 74 Cegrkarap 0,4 4 97 i Ilkanacap 1 0,09
20 35 Llopuacap 0,075 51 75 10. Tamx 0,04 5 | 28 JleMexHHa 0,03
2] 36 Kaopcap 0,0035 52 76 C. Tamk 0,04 6 32 Aceracap 0,004
22 38 B. Borycap 0,3 53 7 Kapsparym6 0.01 7 } 33 Kapanersana 0,4
23 39 Borycap 0,55 54 78 i}(-luaas 0,4
24 40 3. Borycap 0,3 55 79 OHJ, 0,1 3
2 | 42 | Bouxaparyué 0,075 5 | 80 | Tac 0,05 e Neill, Wi
26 45 Konyce 1 0,0004 57 81 Bapaanacap 0,04
27 46 KoHyc 2 0,0002 o8 82 1. Bapnanacap 0:007
28 47 Konye 3 0,0002 59 83 Maran 0,02
29 48 Konyc 4 0,00015 60 84 10. Akop 0,02
30 49 Buwanacap 0,15 61 85 Akop 0,003




Yro kacaercss Ko3((HIHEHTA 3SKCIJIOZHBHOCTH OTAENBHBIX BYJKaHOB,
TO OHM, B HalleM cJaydyae, MOTYT HMeTb CaMmble pasiuunble snauenus. Tak,
MOAKHO YTBEPKAaTh, UTO Beauunua E /s JIABOBLHIX KOHYCOB TIPAaKTHUECKH
paBHa HYJI0, TOT/la KaK JJsi WJaKOBBIX KOHYCOB 0e3 JIaBOBBIX  IOTOKOB
Kos(ppuIHenT sKcnI03uBrocTH Hocturaer nouth 100%. Beanunna sra juis
BCEX JPYTHX BYJIKAHOB (0OCOOEHHO AJS IIIaKOBbIX KOHYCOB H BYJIKaHOB re-
raMcKOro THIA), KOHEUHO, JajeKko He noctosgnna. [TpuMmepom MOryT CayKHTh
pyakasl  Apmaran (E=28%), Mecponacap (E=38%) wu Barauacap
(E=50%).

CBS13b BYVJIKAHOB C TPEUIMHHOWM TEKTOHHKON

Bonpochl CBAI3H BYJKAHOB € TPEUHHHOH TEKTOHHKOH Ha [erave H
poobite o Apwmsanckoit CCP paspaGoranel ciabo; 110 H3yYeHHOMY pPaHOHY
UMeloTCsl JIMIIL OT/AeJbHble BbICKA3bIBaHMS, KOTOpble OYAyT pasobpambl B
X0Jle H3I0XKEeHHS.

BaxHOoCTb TeMBbl He HY:KAaercs B KOMMeHTapusX. JloctaTouHO cKasarb,
YTO H3YYeHHe ee NPOJHBAEeT CBeT Ha CBA3b PA3/JMUYHBIX THIIOB BYJKAHOB C
pasNMHYHBIMH THIAMH HapylleHHH, Ha XapakTep NOJABOAAIIMX KaHANOB H
H3MEHeHHe THIOB BYJKAHOB B MPOCTPAHCTBE M BPeMEHH, He TOBOPS Y¥kKe O
YHCTO TEKTOHMYECKHX M TreosiornueckuXx Bompocax. PaGorbl wa [eramckom
Haropbe MoKasaJu, 4To OoJee HAH MeHee YAOBJIETBOPHTENbHOe paspelleHue
3THX BOIMPOCOB BIIOJIHE BO3MOXKHO. ABTOp y6exK/JeH, YTO CYULHOCTb BYJIKaHH3-
Ma, 0cOOEHHO apeasibHOTO, BO MHOIOM, EC/TH He B OCHOBHOM, OINpeJeNsaercs
TPEUIMHHOH TEeKTOHHKOH.

Ilpn paccMOTpeHHH CBSI3H BYJKAHOB C TPEIIHHHOH TEKTOHHKOH, KOHeY-
HO, HEBO3MOXKHO OGOHTH H BOTPOCH], CBfI3aHHBIE C TEKTOHHKOH B HIHPOKOM
CMBICJIE 3TOTO CJIOBA; B pa3jesie OHH OVIYT 3aTParuBaThes C MO3HIMH 06X
npexpcrasienuii. Hyno pnoGaBuTb, UTO, NMOMHMO UYHCTO CYOBEKTHBHBLIX
HeJIOCTATKOB, pasjes crpajaer TnpobenaMu, OnpejeaseMbIMy TeoJOTHel
['eramckoro Haropbsl; najeKku OT KeJaeMOoro JaHHLIe MO CBA3H HEOreHOBLIX
BYJKAHOB C TEKTOHHKOH M HeT BO3MOMKHOCTH INPHUHCIHTHL OTAeNbHBEE BYJIKa-
Hbl AHTPOIMOrEHOBOrO IHKJIA K TOMY HJIH HHOMY 3Tamy. Bce 5T0 B HekoTopoil
CTeMeHH OrpaHHYUBAET HaJeKHOCTh 3aKOHOMepHOocTell M BBLIBOMOB.

Xapakrep BYJKaHHYECKOH JeATeNbHOCTH

KEIK yKe 0TMeuaJaoch, B IOCJHEOJHTOINEHOBOE Bpems BYJKdHHYECKAH
JeATeJbHOCTL Ha Ieramckom Haropbeé B OCHOBHOM XapaKTepH30BaJach
H3BEPHKEHHAMH apealjbHOro THIA. Tosbko B nepBoM aTamne HeoreHoboro
UHKJIAa H3BEPXKEHHS HOCHIM I[OJHIeHHBIH, UEHTPaNbHBHIH XapakTep, a B
Hayajle aHTPOMOreHOBOTO NpeobJaajanM TPELIHHHble H3JIHAHHA.

Hmerolpecs B JHTepaType CBeIeHH KacalwTcs  OOBIKHOBEHHO
AHTPONOreHoOBOro HHKJAA BYJKAaHH3Ma; HapfAdy ¢ NPpH3HAHHEM apeaJibHOCTH
HepelKH H Jpyrue mpejcTaBJeHHdA, cPellH KOTOPHIX Haunboaee pacnpocrpa-
HEHHOH HABJAETCS TOUYKA 3pPeHHs, INpH3HAaWUlas TOJbKO TpeﬂlHHH!ﬂﬁ THII
JeATeNbHOCTH.

Barasiabl 0 TpelMHHOM XapakTepe BYJKaHH3Ma HauboJee mocsefoBa-
TeJBHO MPOBOAMIH  yuacTHHKH 3akaBkasckoit skcrneauuuun AH CCCP
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®. 0. Jlepuucon-Jleccunr (1928, 1929), B. M. Kymrerckuii  (1929),
C.C. Kysnenos (1929). [lpeacrapiaenust 3TH 6a3npoBaguch Ha HEA0CTATOUHO
JeTajbHLIX, OTPLIBOYHLIX JIAHHbBIX, Ha JHHEHHOM PacroJOKeHHH 3HAYHTE/b-
HOM 4aCTH BYJKAaHOB M NPHHIHIKANBHO 1EBEPLOil OCHOBE, COracHO KOTOPOil
aHTPONOTeHOBble  BYJKaHbl SABJIAIOTCA  BTOPHYHBIMH, TMapasHTHUECKHMHE
00pa30BaAHHSIMH,

®. 10. Jleruncon-Jleceunr (1928), xapakrtepusyst JaBoBble MOJSL,
OTHOCHT HX « ..K TOMY THIY JaBOBBIX IIOKPOBOB, B KOTOPBIX He PasjHuaioTcs
OT/leJIbHBIE TIOTOKH, H3 CIHAHHS KOTOPLIX MOIVIH NOJYYHTHCS MOKPOBBI H B
KOTOPLIX He BHIHO ONpeaeqeHHoro uHanpasJeHus TeueHus» (ctp. 430).
CassbiBaf  MoABJeHHe ITHX JaB ¢ TPEUIUHHBIMH uaBepxkenusmu, O. 1O,
JleBuncon-JleccHHr  npojo/iKaer: «.. HECOMHEHHO JHIIL OjHO, UTO 3TO
HE MNPOJYKTHl IHEHTPAaJLHBbIX H3BEPyKEeHHH H&CTOSIHMX JaBOBBIX BVJIKAHOBY
(ctp. 434). Camu ke Byakanbl, no @. K. JleBuncon-Jleccuury, «..mpea-
CTABJAIT BTOPHYHbIE NMapasHTHUECKHE KOUYChbl, BO3HHKIIHE Ha J1aBOBBIX
noasx. Eciim ckomienne rasos, DaBllee UM HA4aq0, H HAULIO cefe BBIXOJ B
OTAE/bHLIX KaHalaX, pacloJOXKeHHLIX JHHEIHO, eCau 3TO H MOXKHO pac-
CMaTPUBATh KAK MPH3HAKH TPEULHH, TO BO BCAKOM CJydae TPellHH BTOPHYHbIX
H HE3HAYHTEJbHBIX 10 CBOHM pasmepaMm, TPEUlHH, BO3HHKIUHUX Ha J1aBOBOM
MOKPORe, a He NpeAllecTBOBABIIHX eMy» (cTp. 434).

C. C. Kysneunos (1929), umest & Buay epatyMOepcKie JaBbl, yKa3hiBaer:
«/laBoBoe mose npejicranasier OOGLWIMPHBIT MOKPOB aHAE3HTO-6a3aJbTOBON
JIaBbI, SIBUBLICHCS B pPe3y/bTaTe TPEIUHHHBIX H3AHsAHMI..» (cTp. 69) u, 1anee,
«ITo-BHaMMOMY, HACHIIHBIE KOHYCH  1€fiCTBOBAaJH KakK CBOeOGpasHbie
NapasHTHYEeCKHe BYJKaHbl, BOZHHKIIHE HA TOBEPXHOCTH aHAE3HTO-0a3a/LTo-
BOro JiaBoBoro noJas» (crp. 80).

[Tono6ubix ke BarasigoB npuaepxusaerca u b. M. Kynaerckuii (1929);
HaJ10, ONHAKO, OTMETHTH, YTO BMECTe C TeM 3ITOT HCCJ/IeAOBATelb Kak GyaTo,
npaBia BecbMa TYMaHHO, NPH3HAET W IEHTPAJTbHBIA THI BYJKaHHYECKOH
JlesiTe/IbHOCTH.

3HauHTENbHO MO3Ke HAEH yKasaHlbiX TeoJoros «Bo3pojdia» E. A.
Hedenvesa (1950), kotopas, paccMaTpuBasi TpeTHULbe H UETBEPTHUHBIE
ByJIKAHHYECKHEe 00pPa30Balsl HAropbs, CYUHTAET, UTO H3BEPIKEHHS «... HOCHJH
TPeUHHHBIH XapakTep. JTo nojarBepxpaerca padoramu A. H. 3apapuikoro
(1945), B. M. Kynuerckoro (1929) u K. H. [Maddenroasua (1931), a takxe
MOP(ONIOTHYECKHMH  JlaHHbIMH: JIHHEHHBIM  PacloJOKeHnHeM IIIaKOBHIX
By/JIKaHHYECKHX BepPIUIMH M HauOoJblIell MOIHOCTBIO JIABOBBIX IIOKPOBOB
B rpeGuesoii sone Haropbsi» (ctp. 97). [Ipu 3TOM 10 TPaAMIHH OHA OTHOCHT
BYJKaHBl K <«MapasHTHYeCKHM 0O6pa30BaHHAM>.

Jlpyrue uccmenosatenn uacteio menee onpemenenno (ITaddenroasi,
1934, 1948, 1959,; Acnausin, 1958; T'a6puensin, 1959; Mlupunan, 1962), a
YacTbio HAacTosATeAbHO (3apapuuxuii, 1944, 1945; Muaanosckuit, 1956, 1960:
K. H. Kapanersn, 1963,, 1966, a B mociennee ppems u [lupunsu, 1966)
MOAUEPKHBAIOT apeasbHOCTh H3BEDMKEHHI TeraMcKHX BYJIKAHOB B aHTPOMNO-

reioBoe Bpemsi. Bosee Toro, aBTop cuntaer (K. U. Kapanersn, 1966), urto
apeanbHbIH THN ObLT XapakTepeH H TIPH H3BEPIKEHHSX TPAXHTOBHIX W

JIHIAPHT, JIHIAPHTO-AAIHTOBBIX TOPOJI.
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IIpotus n0BOJIOB M, cJefOBATE]bLHO, NPEACTABJICHHI  CTOPOHHHKOB
TPELIHHHOTO THNA W3BePIKeHuil MOKIO NPHBECTH PSi/l BO3PayKeHHi, uacrh
KOTO})[:IK BBITEKACT H3 HM3JOKEHHOI'O MH'!'@])HEI.HH.

1. .ﬂln!eﬁuoe paciioJiozxelige BYJIKAHOB HE MOZKET ObLITH OCHOBAHHEM JJTs
YTBEPXKACHHS O TPEULMHHOM THIe Hapep:Keuuil, JleficTBUTELHO, HepenkH
cay4yaH, Korjla BLOJIL TPelHi U3BEPIKEHNs BO3ZHHKAIOT HACaXKeHHble BTOPHY-
Hble 3KCIJIO3HBHBIE H 1aBoBble HeGoJbliine Kpatepa. Ha [erame ke B cocras
LieMeH YacTo BXOJAAT C/IOKHbIE IIJIAKOBbIE KOHYChI H By IKaHbl F€raMCKOTo THIA,
KOTOpble HHKaK He MOTYT OblThb napasutHunbiMu, JIuneidHoe pacnonoxenue
BYJKaHOB ['eraMcKoro Haropbsi FOBOPHT JIHIIL O MPHYPOYEHHOCTH MOHOreH-
HBIX LEHTPaJbHbIX BYJIKAHOB K TeKTOHHUeCKHM TpewuHam. Uro kacaercs
BBIJIEIEHHBIX HAMH JHHEHHO-JOKAa/JbHbIX BYJKAHOB, TO OHH XapaKTepHbl A4
apeasibHbIX 06J1aCTEH H He CONOCTABHMBI ¢ TEMH TPEIIHHAMH, KOTOPbie HMEIOT
B BHJIy CTOPOHHHKH pas3bupaemoil Touku 3peuusi. Haxoweu, uro menars ¢
ByJKaHaMH, KOTOPhle PacMoJOKeHbl KYUHO HJIH OJIHHOKO H KOTOPHIX OoJee
yem jocratouHo u Ha erame, u Boo6ite B Apmanckoid CCP?

2. HeyGenurenwunr paccyxpaenns @. 0. Jlesuucon-Jleccunra (1928,
1929) o TpemuHax B JAaBOBOM IMOKPOBE, Ha KOTOPBIX BO3HHKJH BYJKaHBI.
Hesoamo:KHO, Hanpumep, npeiacTraButTh oOpasoBanue TPENUHBI JTHHOIO B
HECKOJTbKO KHJIOMETPOB, BO3HHKIIEH B NMOKPOBe MOUIHOCTBIO /10 50 M HJIH
faxe no 100 wm.

3. He BbIepKHUBAaIOT KPUTHKH TIPeACTaBIEHHs] 0 BTOPHYHOCTH BYJKAIOB.
[ToMHMO BBIIIEH3TOKEHHOTO, HA/l0 CKa3aTh, YTO HEBePOSATHO BO3HHKHOBeHHe
pyakanoB 200—300 M BbICOTHI, Ja elie H3JHBIIHX JaBbl, HA OTHOCHTEJIBLHO
TOHKHX NMOTOKax M MOKPOBaX; 3/1eCh COBEPUIEHHO He YUTEHB SHEPreTHueCKHe
BO3MOXKHOCTH J1aBoBblX Tes. Kak G0 nokasawno, Bce 105 Bysakanos ['erama
ABJSIIOTCH  COBEPUIEHNO  CAMOCTOSITENbHBIMH ~ MOHOT@HHBIMH  IEHTPaMu
H3BEPIKEHHIH.

4. Henb3si coryiacHTbest M € NpPEACTaBIEHHEM O CIVIOLIHOM Xapakrepe
JaBOBLIX MOJIeH, B KOTOPLIX Gy/TO Obl «He pasjnualoTcs OT/eJbHble TOTOKH»
H He BHJAHO Hanpasienus Tedenus. [Ipencrasienne onposepruyro paboramu
K. H. ITad¢denronbna u aBiopa: reosoriueckas cheMKa [0oKasaJja, uTo B
nojiaBasiomemM OOJbIIHHCTBEe cay4yaeB (0coGeHHO y ULEHTPOB HM3BePIKEHHIl)
BIOJIHE  YJIOBJAETBOPHTENbHO yCTAHABJMBAIOTCS H OT/EJbHBIE NOTOKH I
HanpapJeHue crtoka JaB, «CIONIHOCTBE» — JABOBBIX moJell  0GbsCHAETCS
MJOTHBEIM PACHOJIONKEHHeM BYJIKAHOR N «MOP(OTOrHYECKHM» CAHSAHHEM HX
NOTOKOB.

5. He opurunaabnnl paccyxaennst A. E. Hedenvesoit (1950). O nuneii-
HOM DAacCMoOJIOKEeHHH BYJKAHOB yiKe OBIIO cKa3aHo; 4TO ke KacaeTcsl HaH-
GoJibliieli MOLIHOCTH /1aB B IPeGHEBOMH 30He, T. €. HENOCPeJACTBEHHO Y BYJIKA-
HOB, TO 3Td 3aKOHOMEPHOCThH MoOXKeT OBITh 0ObIUHA /A9 JIOOKIX THIOB
ByIKaHOB. YuBHTeabHa H ccblika A. E. HedesbeBoit na pa6orut K. H. [Tag-
eurompua  (1931) u A. H. 3apapuuxoro (1945), KOTOpble  OTpHIlAJN
TPEIHHHBIH THI H3BepKeHuil.

[Tomumo Bcero B JiHTepaType MOXKHO BCTPETHTh JA4HHble, Kak 6ynro
yKasblBalollHe H Ha TOJHIeHHYI0 LEHTPAJbHYI0 IeATe]bHOCTb OTAeJbHBIX

49
4—645



BY/TKaHOB B BepXHeM Heorene u antponorene. Kacaiores OHH, TJIABHBIM
0o06pasoM, ByJKaHOR Fyrancap u, wacrnuno, Aruc, pPacnoNoKeHnbIX Ha 3a-
najgnoit nepuepun naropns,

Tak, no nannvim A. T. Acaansina (1958), C. I'. Kapanersina (1964) n
np., Fyrancap B teuenne weorena u UETBEPTHYHOTO BPEMEHH IMOCJIe/[0BATeNb-
HO H3Bepran oOOGCHJHAH-NEP/IHTEH, JHNAPHTO-RALUNTEL M aHfe3HTwl, M
AEHCTBUTENBHO, HeGOIbIIO KpaTepHblii MaccHp r., I'yrancap, nacaxenusiii
Ha TIOKPOB MEPJIHTOB M OGCHAHAHOB, TJ1aBHbIM 00pasoM, c/I0XKeN JHINaPHTO-
JAAUUTaAMH H NePeKpPLIBAIOLUIHMH HX BYJKaHHUYECKHMH LITaKaMU H, YaCTHYHO,
NOTOKaMn cpeniero cocrasa. Opnako, no MartepHasam aBTopa, J0CTOBep-
HEIM IEHTPOM H3Bep:KeHuii Fyrancap moxuo npusuath Tonbko JJ15T AHJIe3H-
TOBLIX TIOPOA W, B KpaiineMm cJayvae, AJsi JMNAPHTO-AALHTOB, Haxe ecan
NPHHATL TOYKY 3DEHHS 3THX HCcAeI0BaTesell (npaBaa, onpegenenno ne
yKasbiBaloIHX Ha noanrennocts I'yrancapa), 1o Bee ocTadibHble NpH3HAKH
MOTMT€HHOCTH BYJIKaHa COBEPUIEHHO OTCYTCTBYIOT. 31eCh CKOpee BCero ume-
JI0 MECTO COBMaJeHHe KaHaJOB PA3HOBO3PACTHLIX MOHOTEHHBIX BYJIKAHOB—-
caydaii cam no cefe pejuafilinii 0 ouenn uitepecuslit. O6 stom, npasaa
KOCBEHHO, TOBOPHT (DaKT PaspO3HEHHOCTH LeHTPOB H3BEPKeHHH KHCABIX W
OCHOBHBIX J1aB Ha [erame u no Bceii Apmennn—acr, CBHETEJIbCTBY IOMHI
0 Pa3JHYHLIX HCTOYHHKAX [MHTAHHA, PA3MEpPHOCTL MACCHBA T [yrancap u
Y

Her nocToBephbix naHHBIX H 0 HOAHTeHHOCTH By/KaHa Artuc—Kynosa,
PACNOIOKEHHOTO B «TeCHOH KOMNAHHH» ¢ PA3HOBO3PACTHBIMH IIJAKOBBIMHU
KOHYCaMH H JIaBOBBLIM JIHHEHHO-10KaJbHbIM ByakanoM ['iaun, Takoe pasme-
Hl€HHEe BYJIKAHOB H CJIy4al COBNAJ€HHS KAHAJOB Ha [yrancape (ecam omo
BOOGLIE €CTb) MOMKHO OGBSCHHTH OCOGBIM TEKTOHHUYECKHM  COCTOSTHHEM
3ananuoi nepuepun Feramckoro naropws, o KOTOpOM Oy/leT cKasaHo HHKe.

Hro Kacaercst npsAMBIX yKa3aHuMii Ha MOMHIEHHOCTD TdKHX BYJIKAHOB, KaK
Axnaak (Hedennera, 1950 u ap.) u Apmaraun (Oranesos, 1962), o oun
BOOOLIE JIMUIEHB KaKHX-THOO OCHOBAHHIL [ToaurennbiMu  GBIIH TOJILKO
BYJKaHbl, ¢  KOTOPBIMH  CBA3aHO 06pa3oBaHHe OBJOMOYHON TOJIIIH
TIEPBOTO 3Tama HeOreHOBOro UHK/Ia. KcraTh, cTOpoHHHKH TOMHreHHOCTH Ty
TOJIIY He paccMaTpHBa/IH BooGuie. UTo Kacaercs BeexX 0CTANBHBIX BYJIKAHOB
Ferama, To HX MOHOreHHOCTL He BHI3BIBaeT COMHEHHMH,

Mororennsiii xapakrep H3BEPKeNHi, GOMblIOe KOJIHUECTBO BY/JIKAHOB B
JTHHEHHOM, KYYHOM H OJHHOYHOM pasMellennH, HX HeGO/bIIHe pasMepsl
ObleTpas MHrpamms—aTo NIPH3HAKH THIHYHBIX ABJEHHH apeajbHOH JeaTesn-
HoctH. O6ycioBienb  onu, B NEpByI0 OYepeib, XapakTepoM MOABOISIIHX
TPelHn (a caemoBaTeqbHO W KaHa/l0B) M NMONOKEHHEM BYJIKAHHUECKOIO
ouara,

3akoHomepHOCTH pasmewleHny BYJKaHOB

B pacnpenenennn Byakamos no [eramckomy naropeio mwameuaiores
onpejesieHHble 3akoHoMepHocTH, Kacaerca sTo AHTPONOTeHOBLIX LEHTPOB
H3BepIKEeNni, Matepyas 1o KOTOPBIM (MO MOHATHBIM NPHYHHAM) HauboJee
NOJTHBIA M WJVIIOCTP ATHBHBIL.

Yxe npu Gernom osnakomaennu co CXeMOH pasMelleHnst BYJKAHOB

Gpocaercs B raasa oama J0GOMLITHAS JleTanb: 3anajiHble cKJaoubl [erama
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COBEPIIEHHO JTHIIeHB NEeHTPOB HaBepxennil, C 3Toll CTOPOHL MOMKHO JHIIL
OTMETHTE P5IJl BYJIKAHOB, COBEPIIEHHO OTYETJINBO (DHKCHPYIOUIHX rpaHuILly
[eramMckoro moausTHsI; K TAKOBLIM OTHOCATCA MOIIHbIE IeHTpHl rpynnsl Bory-
cap, Kosacap, T'yrancapckue (Menax, Ilaxkor, lyrancap) u Koraiikckue
(ABanckuit, Apumakckuii, MryGekoil) Byakanb , BEPOSITHO, MOJIOJbIE
BYJIKaHBl MaccHBa TI. ATuc.

B ornnume or 3710# uwacTH BOCTOUHBIE CKJIOHHI HATOPbsl XapaKTepHEl
SHATHTCNLHBIM PA3BHTHEM BYJKAHOB, HAHGOJLUIAS KOHIEHTPAUHS KOTOPHIX
saukcupoBana B cesepioil vactn (EparymGepckas rpynna). Pasmerienne
BY/IKAHOB Ha STHX CKJIOHAX Kak GYATO BHe 3akoHoMepHOcTell. C HeKkoTopoil
HoMel CyGbeKTHBH3Ma MOYKHO HAMETHTD MPEePLIBUCTYIO MOJIOCY CyOMepH 1HOo-
nansHoro (CC3) nporsskennsi, mpoxoxsmIyio IPHMEPHO TI0  CepeauHe
CKMOHOB: ApMaran—rpynna Jxap-rap—TI'pria3opckue Konych (Baranacap,
Caakacap, Mecponacap)—Eparym6epckire BYJIKAHBI.

HauGonpmas akkymyaauus  spynTHBHBIX IIEHTPOB HaMmeuaercs B
rpeGHeBoli 30He Haropbsi. B sToM MecTe ByJTKaHbl OGPasylOT BeqHUECTBEH-
HYI0 SIIETOHHPOBAHHYIO IeMb, YeTKO OTMEUYaloNLyIo BOAOPA3/e] Ha IPOTHKe-
Han 30—35 km.

B pacnpenenennn antponorenoBrx ByaKanon Haropbsl ecTh 3aKOHOMep-
HOCTH M B BO3DACTHOM, MO3TANHOM pa3MelIeHHH.

31ech HEOGXOHMO OTOBOPHTBCS, UTO OTHECEHHE BYJIKAHOB K OlIpeesien-
HEIM 3TamaM uacTo BLI3HIBaeT Gosblide 3aTpyaHeHns. OTHOCHTENBHBIH
BO3pacT (KOTOPHII MOMeT ompefeqsiThes nake HEeJsIMH 1 Mecs1aMu)
HEPENKO paspelaercs npocro, yxe XoTd 6bl M0 06TEKAHHIO OJTHOTO BYJIKaHa
AaBamu xpyroro. IlostamHOMy ke pasrpaHHueHHIO BYJIKaHOB H HX JaB
MPENATCTBYIOT 11Ba HeMANOBAaXHBIX (DAKTOpa: OTCYTCTBHE BO3ZMOKHOCTH
06bEKTHBHOTO CPABHEHHS CTeNmeHH COXPAHHOCTH KOHYCOB, BHICOTHI KOTOPBLIX
kone6mores B npenenax 1335—3599 w, u KpaiHe He3HAUHTEeJNLHEIH Bpe3 pek
Haropes, He NAIOMIHI BOSMOXKHOCTH AMS CYKAEHHH O B3aHMOOTHOMICHHH
JaB ¢ TeppacaMy M T. 1.

Bce xe, yuntriBas othocHTeNbHbIE HaMenenus B MHKpOpensede 110TO0-
KOB GOJbIIOH NpPOTSIKEHHOCTH, NIEPECceKaouX IUIICOMETPHIECKHE OTMETKH
3HAUNTENLHON  PAa3sHOCTH, M cpaBHHBAS COXPAHHOCTb DPaBHOBBICOTHHIX (B
CMBIC/IE  aGCOMIOTHOCTH) BYJIKAHOB, MOMKHO BIOJHe OnpeJeseHHO YTBEpK-
AaTh, 4TO TOAABJAAWOIIEe OGOJBIIHHCTEO NO3JHEYETBEPTHUHEIX  IIEHTPOR
NPHYPOUCHO K BOJAOPA3NENY HATOPBS M 4aCTBIO K Eparym6epckomy mnoaio.
CropHocTs B 5T0M OTHOWeHHH KacaerTes HeGO/TBIIOTO KOJHUECTBA BYJIKAHOR,

Ha done mnpusenennoii obmell XapakTepHCTHKH B pacnpenesennu
BYITKaHOB BHISIBASIOTCSA M JIPYTHE, MeCTHbIE, HO He MeHee BajKHLIe 3aKoHOMep-
HOCTH. BBIpaxatores oun B M0KadbHOM PasMelleHnH HeHTPOB, 06pasylouux:
1) otuernusble 1nemw uam pAabl, 2) KyuHO pacnosoeHnuble rpynnsl u 3)
ONHHOUHEIE, H3OJHPOBAHHBIE BYJKAHHUECKHE NOCTPOHKH.

Pacnpenenenue pymkanon, KOHEUHO, He CJayyailHO; ompejiensieTcs: oHO
COOTBETCTBYIOLIHM Pacro/okKeHHeM MOABOASAIIAX KAHAIOB 1§ HX npocrpancr-
BEHHBIM B3aHMOOTHOUIEHHEM.

Ipesxne Beero, crenyer HATIOMHHTD, UTO COBPEMeHHAs BYIKAHOIOMHS [PH-
HUMAET IOJI0KeHHe, CONTaCHO KOTOPOMY NOABOASIINE KAH AL BYJIKAHOB MOT'YT
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OBITH TIPHYPOUEHB!  TOMTLKO K PaspbiBHBIM Hapymenussm, [Tonoxenwe 970
0GOCHOBAHO He TOJLKO HeNOCPeACTBEHHBIMY HaGMI0ACHHIMMU, 1O | TEOPeTH-
UECKH: HeBeposATHO obpasoBanne TPYGOOGPA3HBIX KaHAJOB, HIOJOYHOE
MPOTHIKAHHE TEKTOHHYECKHM [yTeM; BPSA JH CHOCOOHB HAa TaKoe M CcaMil
Marmbl, HE3aBHCHMO OT IasOBOH, TEPMHYECKOH HJIH JIPYrOTO POJA arpeccHs-
Hocti. OGpasoBanie KaHaJ OB BO3MOMKHO TOJNBKO BIOMbL OTACABIBIX HJIH JKe
B MecTe repeceuenus ABYX HaH GoJee Tpeur.

Hcxons u3 910ro, MOKHO cynTaTh, YTO KasKablii 3 Bynkanon eramcko-
O HAropbsl OTMEYAET Ty WK MHYIO, TOH HIH HHOH TANHON NPHHALIEKHOCTH
TpemuHy. Hecomnennbiii nutepec, KoHeyno, a0MKHbl [peaCcTaB/IfATL Hanpas-
JICHHS STHX TPEIHH W MX NPOTSKEHHOCT; Ha 3TH JBAa BONPOCAa MOTYT 1aTh
OTBET 32KOHOMEPHOCTH (OCOGEHHO «MECTHBIe») B pacnpene’eHHH BY.IKaHOB
Mo Haropklo.

HauGosiee Tounbie namible npu onpenesiendn Hanpasaenus TPELHH
AAIOT JHHEHHO-JIOKa/IbHble  BYJKaHbl M IENIOYKH, BAOJL KOTOPHIX HEeHTPLI
H3BEPXKEHHH pacnoJoXKenbl B NJOTHON ynakoBke. B octanbubix cayuasx npH
NPHBA3KE BYJIKAHOB K TPELIHHAM aBTOP HCXOJAMJ H3 BO3PACTHOrO MOJOKEHHUS,
COCTaBa JlaB H pexe—THNa BYJIKaHOB. JIOMOJHHTENLHBIMH K 3TOMY Gblan
TaKHE KPHTEPHH, KaK BBITAHYTOCTL MAacCHBOB M YIJHHEHHOCTh (Y4acTo ¢
ONMyCKaHHAMH TPebHsA) KpaTepHbiX Aenpeccuii, KoTopble GbLIH NpoBepeHbl Ha
«sranonax» (l0. Arycap u Arycap, I'puinsopckue Bysakanbl), Takas yesiska
TPOBOZIHIACEH TOILKO B Cyyae GJIM3PacoNOKEHHBIX BYJKAHOB, NPH 0053a-
TeJIbHOM HATHUHH XOTs Obl 0aHOrO W3 KputepueB. Ho u 3gech Bo3nukann
ONPEACJIEHHbIC TPYAHOCTH: TaK, HEBO3MOKHO CKa3aTh, IPHYPOUEHBI JIH BY.1-
kaupl Borycap wan Koraiikckoit rpynnbi k egunbim M30THYTBIM TpeuHHam,
HJTH ZK€ OHH OTMEUAIOT /1Be PAa3HbIX HANpaBJIeHHil TPEILHHbI, B MecTe nepece-
HEHHS KOTOPHIX BO3HHKJIH, coOTBeTCTBeHHO, Borycap u Apunasckuii Bysikan.

Bo Bcex ocranbubix cayuasx or onpeaenenns HanpapBJeHHst TPELHH aB-
T0p Bo3aepiuBasics, Copepllento rajaTe bHbIMi MOTYT GbITh NOCTPOCHHS MO
OAHHOYHBIM Bynkanam (Apmaraw, [Tapsarayx, Kosacap, Kanopcap u np.) n,
TeM GoJsiee, NPH KyYHOM pacnpenejeHnn (K ceBepy ot 03. AkHa/Inu), rje npu
AOCTATOUHO pA3BUTOM  BOOGPAKEHHH MOKHO «BOCCO3AATH» LEAYIO CeTh
Pa3sHOOPHEHTHPOBAHHBIX TPeLLHH,

YBsskoii BymKanos IeramMckoro naropns ¢ Pa3pbIBHBIMH HAPYILIEHHAMH
SaHUMAJHCL H APYTHE HCCJe0BATENH; NONMLITKH HX OGBIYHO OrpaHHYHBATHCE
HECKOJILKHMH BYJTKaHaMH (CPefH KOTOPHIX 0co6oe MOM0MkKeHHe, BHANMO H3-3a
CBOETO NPHBJIEKATE/TLHOrO BHJ1A, 3aHHMaeT Apmaran) wiu MPOCTO OOUIHMH
YKa3aHHSIMH,

C. C. Kysneuos (1929) Ges Bugumbix OcHOBaliuii BBIZEJISIeT JIBe LenH
(Ceskarap--Cnurakacap u Hxanacap—Borycap), npuypounsas ux K JHiu-
am cOpocos. K. H. INappenroasy (1934, 1959,) cuuraer, uro Byakan Apma-
FaH OTMEYAeT 103K Hblil KOHell (MecTo 3aTyxanus) Kpynuoro MEePHAHOHANLHOTO
cpoca, pasuensiomero b. u M. Cepan. E. E. Munanoscknii (1960) vrounser
Mecto Apmarana, npuypounsas ero MECTY MepecevyeHHs ynoMsiHyTOro paa-
JIOMa ¢ pa3pLIBOM CeBepo-3anaHoro MpoCTHPaHus, Y 3TOr0 Hecaeq0BaTeNs
€CTb H Apyrue Aanuble nogo6xoro poxa (Iasap u Hopanysckuii Byakau),
lipaBJia, BeCbMa CNOpHble; KPOME TOTO, OH CYHTAET, YTO BYJIKaHbl BofOpasjie-
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Ja orMeualor «rJy0OKHe — PACKoJbl»  MepHHOHAJLHOINO HarpasJenis.
Jluneiinoe pacnojioxenne BYJIKAHOB, KaK OTpaxKeHHe MOJOKEHHS TPeLLHH,
paccmatpuBaan A. H. 3asapuukuii (1944, 1945), A. T. Acaauau (1958),
A. A. Tabpueasin (1959, 1963); npuuem A. T.Acnansin cBsi3blBae1 BYJKaHbI ¢
0JIOCOH TPELHH IJ1Y00KOro 3ajsoxenus B 3oue Auu-Opaybajackoro pasioma,
npoBojAsi  eno vepes ByJKau Apmarad, a A. A. T'aOGpuensn npeano-
Jlaraet MpHYPOYEHHOCTDL 1eHTPOB H3Bep:KeHHH B 30He Ankapano-CIOHHKCKO-
ro pazioma (Bblaedsisi ApMaran), K HapaJJjesbHbIM CTYNEHUATBIM Pa3pbl-
sam. K. I, Hlupunsan (1962) cunraer, 410 JuHEHHOe pacnogokenHe KOHYCOB
«..0NMpejeleHHO YKa3biBaeT Ha Ha/lHuYHe MepPHIHOHaAbHONO pasjoma, npoTs-
IHBAIOLETOCs BAOJL 0ro-3anajHoil yactu CeBaickoil Bmaauubl» (cTp. 87).

Hajo ckasath, uTo JanHble OTAENbHBIX HCCJAEA0BATENeH, Kacaouuecs B
OCHOBHOM Xapakrepa TpelluH, B OGCJbLIHHCTBE CJydyaeB HeAOCTATOYHO 000C-
HOBaHbL, ITO CJIEAYeT YiKe H3 H3J0KEeHHOro 0 NPHHIUNAM YBS3KH BY/KaHOB
¢ TpelHHAMH.

He TouHee MoryT ObITh, KOHEUHO, H ONpeleseHHs NPOTANKEHHOCTH Tpe-
ULMH, BJLOJIL KOTOPBIX PAcloNaraloTest BYJKaHbl, TAK KaK HEPEIKH CJyyaH,
KOTJla 3Hd4YWTeJbHafd 4acTh TPELHHBl OcTaercs «OecIVIONHOM».

B cBa3u ¢ 3THM  npeAcTaBasiioT oyenb OOJbLIOH HHTEpec Hal/I0LeHHs]
I'. Tasuera (1958) B Kouro, na cesepuom Gepery o3. Kusy. 31ech 1 maprta
1948 r. Bo3HUK/a 3HAOUIAS TPEUIHHA JIJIHHON OKOJO 7 KM, B OKOHEUHOCTH
KOTOpoil 06pasoBaJjiuch liJ1akoeblii Konye Kutypo u JiaBoBblii—MyxoGoiu.
XapakTepHo, YTO Ha BCeM NPOTSKEHHH TPellHia ocTaBatach CBOOOAHOI; IPH
wupuHe B 2—2,5 M MecTaMu ee riayGuua jaocturata 300 M, MectaMu iKe K ee
GopraM moausAJach Jasa, TOJAbLKO B OJHOMH TOUKe MepexJeCTHYBIUHCH MHHH-
ariopubiM  noTokoM. ITo ob6e croponnl Tpewuub (npumepuo no 100 M)
OTJIOKHJ/INCh LIVTAKH, MOILHOCTb KOTOPBIX He npesbiana 30-—35 cu.

[Ipumep sineTBYET, UTO TaKas TPeULHHA YiKe Yepe3 HeCKOJIbKO AeCciaTKOB
Jder OyjeT coBepUIeHHo «3aMaCKHPOBAHA», H B TAKHX YCJAOBHSX NPHBA3KA K
Hell ByJKAHOB M, TeM OoJlee, onpejeseHue ee CIVIOWHOCTH GyAeT HeBO3MOK-
upiM.  Cuyyait  oyenb XapakTepHblii M NOYYHTENbHbIH; OTHOCHTENBLHOCTL
MHOTHX MOA0OHOTO polia onpeaeaendit  H NOCTPOeHHii B 00J4CTsX yraciuero
ByJIKanu3Ma Haauuo. [Tostomy, ecTecTBEHHO, UTO Jalible N0 NPOTAKECHIOCTH
Tpellnil Ha ['eramMe ycjoBHbL H pAKTHUECKH JAIOT NPEACTABICHHS O IPOAYK-
THBHOH 4acTH Tpewnd. Jlaunble 5TH NpeACTaBISIIOT HHTEPEC B CMBIC/E
Nopsijika AJHHB TPELIHH.

Bcee nanGosee goctoBepuble qanHble N0 onpeseseHHsM  HanpaBJIeHus H
NPOTAXKEHHOCTH Tpelnn cBellenbl B Tada. 13. Cieabl Tpeuuu HaHeceubl
TaKxke Ha CcXeMy paa3MelleHHs BYJIKaHOB.

H3 cxembl 1 TaGJHLBI CJAENYET, YTO B aHTPONOrEHOBOE BpeMst  meii-
CTBOBABIUHe BY/IKAaHD! Obl/IH HACaXKeHbl Ha LeJyI0 CHCTeMY TPeLlHH, KOTOphIe
B CMBIC/I€ POTSIAKEHHOCTH ObI/IH JIOKaAbHLIMH. C TedeHHeM BpeMenH NpoHCXo-
AWIO Tiepepacnpe/iesienie 3THX TPEULHH, BbIPa3HBIUeecs: B CryLIeHHH BAOJDL
onpeje/ieHHbIX GoJiee Y3KHX 30H (M031HEYeTBePTHYHOEe Bpemsa).

HauGoabuwum pacnpoctpanennem noabayiores rpewmub CeBepo-BOCTOY-
HOTO W ceBepo-3amanHoro Hanpapaenuii. «[Tpoayktusuas» aauna Tpemgu
HE 3aBHCHT OT HX HANPABJEHHI; HeT CBA3H MeMY STAaNHON NpPHHALIEHK-
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HOCTbLIO W LpocTHpanueM  TPeLIHIL JlioGonbitert ¢akr THrOTeHHs: TPeuHi
ceBepO-3allafiHOr0  Hanpapienust K OJH3MEPHAHOHAIBHOMY  «CEKTOPY»
(cBbime 320°), Toria Kak OOJIBLIMHCTBO CeBePO-BOCTOYHBIX pasphlBon yKJIad-
nuBaercs B rpanuubl 48—80°. IlouaTHo, uTo 0 npeofJafamlieM MepHAHO-
HaJbHOM HaNMpaBJEHHH TPEILUH H, TeM GoJiee, O eAMHOM pa3IoMe TOro Ke
NpocTHpauus He MoxKer ObITb pedd.

Yro Kacaercs ONPEAC/ICNnil HaNpaBJiennsl i MPOTAKEHHOCTH Tpelut, ¢
KOTOPLIMH CBsI3albl HEOreHOBble KYIOJd, TO 3/leCh JaHHbIX OueHb H ouelb
pemporo. Huuero ompeje/ienHoro Hesb3si CKasaThb O TAKOBLIX 2-ro srana
HEOreHOBOIo 1HK/IA, K KOTOPOMY ObIJIO TPHYPOYEHO 0OpasoBaHHe TPaXHTOHI-
HBIX KyNOJOB. BHe ONMpeaeneniocTH oCTaercs H MOMOKEHHe Kymoia Atnuc.

BoJiee yBepenHO MOXKHO IOBOPHTbL 0 Kynonax I'exacap u Cnmraxacap,
¢ onuoil cropous, u [omyuickoro u Apasana—c aApyroi. Tak, [exacap u
Cuurakacap, BUAHMO, CBA3aHbL TPEIUHHON OIH3MEPHIHOHAILHOrO [POCTHPA-
nusi (10—15°) ¢ mpopykTuBHOH auunoil okono 8 kM. CeBep—cesepo-3anaj-
Hoe Hanpabaenue (350—354°), BepoOATHO, HMeJa TpeLlHHA, HA KOTOPOi
posuukiar FloMyuickuil ByJakan u ApasaH; AJIHHA ee COCTABJSCT [PHMEPHO
3 KM.

XapakTepHCTHKA NOJABOAAUIHX TPeLlHH.
Posb ray0OHHHOrO pasjioma

Kak yxe ObUIO OTMEUYEHO, OlPEASIAIMHM apeajibHOCTh (akTopoM
SIBJSIETCS TEKTOHHYECKOE COCTOsIHHE 3eMHOM KOpHI, ee cBoeoGpasHas Ja0u/b-
HOCTb, BhlpaikaeMasi B OBLICTPOTEYHOCTH XH3HH TpellHH, ¢ KOTOPLIMA
cBA3aHsl Byakanbl. O Xapakrepe 3THX TPewuH, B GOJBLIMHCTBE CIydacn,
[PUXOAMTCS CYNHTh TPEANOLONKHTENLHO; IPAMble HAOMIOACHHA HIH (aKTh!
COCTABJISAIOT PelKOe HCKJIOUEHHE.

Beitiie 6bIJI0 BLIBEJEHO, UTO TPEIlHHbI, ¢ KOTOPLIMH CBSI3aHbl LENTPLI
H3BepiKeHuil, XapaKTePHEl Pa3HOHANPABJIECHHOCTBIO, HHOILA H30THYTOCTLIO
i 11eGOJBLIOH MPOTAKEHHOCTBIO, Jlaxe ¢ yyeroM BO3MOMCHOH OeCIIONIOCTH
yacTeil TPEIHH, BEIXOASLIHX 3d Ipejie/ibl KOHEUHbIX BYJIKAHOB LENeH, MOKHO
YTBepxKAaTh, UTO [POTSIKEHHOCTL MX BPSA M npesbiliana 10 KM, 0OLIMHO
cocrapasasi 1—3 KM.

EcTh OCHOBAaHHH Tak:Ke CUHTAThL, UTO IPOJIOJKHTENbHOCTD AKTUBHOT
JKH3HH TPEIIHH Gblia HeGOJbINOI, Ha uTo yKasbipan eme A. H. 3apapuukui
(1944, 1945). Henosnroseunocts Tpewun Ha I'erame ukcupyercs GBICTpOI
MHTpalHell MOHOTEHHBIX BYJIKAHOB IO BCeMY HAaropbio B TMpejeiax XoTd Obl
AHTPOMOreHOBOro IHK/IA, BHE COMHEHHS 3TO JKe ABJeHHe GBUIO XapaKTepuo
JLJI5L OTAEJbHBIX 3TanoB, MHTepecHbl B 9TOM OTHOLUCHHH IPHMEpPHI MPOAOJIKH-
TeJbHOCTH KMSHM MOHOTEHHBIX BYJKAHOB, NPHHAAJMEKABIIHX PasiHUHbIM
TpeliuHaM, B paiione kK ceBepy ot 03. Kusy (Kounro). B sroii enuHcTBeHHOI
06JIaCTH COBPEMEHHOTO apeasbHOrO ByJKauuama, 1o ganHwm JI. Kasna
(1958), Hapsaay ¢ 8 noiHreHHbIMH BYJKauaMH, H3 KOTOPBIX 2 NelCTBYIOUIHX
(Huparouro 1 Hwpbsmiarupa), HMeercs HECKOJbKO COTeH MOHOTeHHBIX
KoHycoB BbicoToio ot 50 o 150 M. Pacnosoxeusl OHH JHHHAMH, PPYNIaMy
H COBEpIIEHHO H30JIHPOBAlIO; YaCTh ITHX BYJKaHOB AcHCTBOBaJa B HCTOPH-
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Tabruya 13
Lanuse o nanpasieni i nPOTSHEHHOCTH NOABOAAUIK TPewyH

Ne A3umyT npocrupa-| Mporsken-
nh Haspaune rpynn u otaeapuux BYJIKAHOB HHS Tpewi HOCTb Tpe-
IIIHH (B KM)
| | I'pynna lxap-tap 320—325° 350
2| Epasocckie syaxansi 3483520 1,5
3 | I'pvinsopckas rpynna 3203259 245
4 | llaxkamenckas rpynna 286-—2900 20
9 | Pasapckde pyakaub 78--820 1,0
6 | Hopaayackue Bynkanm 46-—50° 1,0
7| Hwanacap, Jlemexuna, Moxparayx 76—800 2,0
8 | Konycw “a, n “6,, Kapamersua 14—180 1,5
9| Kapanerana, Tyma, Topabayp 315—340° 4,0
10| Onurayx, Jp6amsna, [am6apana 346—350° 5+
Il | Tpynna Borycap [23—270 2,5
| 78—820 13,5
12 | ITuu, M. Muu 50—549° 2,0
13 | L akapuep 15—500 1,0)
14| Haaxarap /?/. Tap, Kamypu 48520 3,5
15 | Kamypu, Awnaax 0-—40 1,0
16 | 10. Arycap, Arycap 320—325v 2,5
17 1 0. Tamk, C. Tamx 28—320 1:5
18 | Ceran, I'exmaran 46-—50° 3.2
19 | Cesxatap /?/, Kapuparym6, Kona, Mazaz 345—350° 3:0--3,0/2/
20 | Komx, Tac, Bapnaunacap 334 —338° 2,0
21 | Axopckas rpynna 328—3320 2,0
22| Wayrayx, Cpnucap 72--76° 1,2
23 | Ampanckuil, ApuHKCKH 58—620 1,8
24 | Apunukckwii, Mry6ekuii 86—90° 3,0
25 | Xapam61yp, Texoayp, 358—20 1.5
26 | [uann 358—20 2,5
27 | T'yrancapckas rpynna 20—25° 355

HECKOE BpeMs, MPHYEM TOJIbLKO HEKOTOPble H3 HUX MPOSABJSIIH 34BHCHMOCTD
or Huparonro u Hbsimaarupo. [Mogasasiomas wacrs BYJIKAHOB BO3HHK/a
I JKHJI2 COBEPUIEHHO HE3aBHCHMO; O NPOAOIMKHTENbHOCTH FKH3HH  9THX
UEHTPOB €O JiHsA 00pa3oBakinsd K A0 NOJHOTO 3aTYXAHUSI MOMKHO CVIHTL MO
HenostoMy cnimeky JI. Kasna. B cnucok BKaII0Yenbl ByJkambl, KOTOpblE ObLLIH
H3yueHbol 3a nepuod ¢ 1904 no 1948 rr.

Haum6u. Mait 1904 r.—nosdpn 1905 r.

Kanamaraparu. Hions 1905 r.—aekadps 1905 r.

Pymoka. 4 nekabps 1912 r.—muavaso 1913 r.

Kurypo, MyxoGoan. 1 mapra 1948 r.—anpeab (Myxo6oan)

u nwae (Kurypo) 1948 r.

[lpusenenusie (Gakrol nossoasior NPeANOI0KNTb, YTO HPOAYKTHBHAS
HKHSHL TPEILUH B O0LleM He MPoAOJuKHTeabHa. EcTecTBeHHO, N0Ar0BeYHOCTE
NOI0GHOTO POJla Pas3peIBOB He OrpaHHYHBaeTCs YKasaHHBIMH CpPOKaMH I
MOXKEeT ObITh «IPOATEHA» A0 HECKOJIbKHX JeT (IMapukyTtun).

Ha wmarepuane TIeramckoro Haropos  GoJiee OGOCHOBAHHO  MOMKHO
CYAHTL O THNOBOH NPHHAAJIEHKHOCTH TPEUHH, ¢ KOTOPHIMH CBSI3a DI BYJIKa-
1BI.

Ha Bocrounbix ckmonax Haropest E. E. Muaanosckum (1960) 6niau
HPEBOCXONHO OMHCAHbI CPeAHe- M 03/HEYeTBepPTHUHblE GIH3MePHIHOH A b-
HElE Hapyllenus B3Opoco-cOpocoBore ruma. CHeTeMa 3THX Hapylwenui c
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BOCTOUHBIMH KPBLIbAMH, NOAHATHIMH Ha BblcoTy o 150—200 M, HpeKpacuo
Bblpazcena B penvede (I'exapkynukckas uau loaurnyxckas rpsija) u
nporsiruBaercst ot ¢. Epanoc go rop. Kamo. Ha ceBepe JIHHHA Pa3phbiBOB,
BpeMEHHO 3aTyxawouwux y rop. Kamo, saru6aercs ceBepo-zanaay; E. E.
Musanosckuit (1957) npeanonaraer, uto na ee MPOJIOJIZKEHHH pacroJia-
FaeTcs pas/aoM, N0 KOTOPOMY «IPOHHKAJA JaBay EparymGepckux Bysikanos.
Jpyras cucrema (Capbikauickas)  cOIHKEHHBIX MEPHIAHOH A LHBIX
COpOCOB, yHKe MO3JHEUETBEPTHUHBIX, ¢ CYMMapHOH aMILIHTYA0H Goaee 50 M,
onucana E. E. Munanosckum BOCTOUHEE, BAOJL 3alaiHOTO  [0Gepekbs
B. Cesana.

Baxno orMeTHTb, UTO HH OAHH H3 AHTPONOTE€HOBLIX BYJKAHOB BOCTOY-
HEIX CKJIOHOB HAropbsi He NPHYpOueH K 3THM HapylleHusM. Mckaioyenue
(mo E. E. Muaanosckomy, 1957) cocrasaser Hopanyscknii BYJKaH, KOTO-
PBIi PAClONOKEH Ha BOCTOYHOM, ONYIEHHOM Kpblje CapblKaHHCKHX cOpo-
COB, y caMOH JIHHHM pa3pbiBoB. OQHaKo B pesyabTaTe KapTHPOBAHHA
BbISICHHA0Ch, uTo Hopanysckuii Byakan Hacaken na OlLHY  TpeujHny c
Konycom Kapan u nenocpeacrsennoii csssm c CAPbIKAHHCKUMH cOpocaMu
He umeer. CpaBeaHBOCTH paan M06aBHM, YTO HO3Hee cay E. E. Muna-
nosekuii (1960) ykasan ma npmypouennocts storo ByJKaHa K [POLOJIKe-
HHIO «30HbI pa3pbIBOBY», 3AK/IIOYHB NPH TOM, YTO OTHOCHTEJbHOE CMElleHHe
KPBUILEB TPELUHH, HAa KOTOPbIX BO3HHK/IH BYJKaHbl [ eramMa, BepOSITHO,
OUeHb HeBeJNHKO. B mosmb3y nocaennero BbiBoga OH NPHBOJUT IIPHMepb
Apmarana, TaBapa u Hopaaysckoro By/lKaua, KOTOpble, 110 ero Ipeacras-
JICHHAM, PacnoyioxKeHbl B TOH YacTH cOPOCOB M B30POCOB, Ie Hocjaeanue
3aTyXaloT H «aMIVINTY/la CMEUeHHS IO HHM yMeHbIIAeTesl HHOT/a L0 HyJsi»
(ctp. 52).

Eme oana cucrema JAOCTOBEPHBIX Hapyllenui B36poco-c6pocoBoro THma
HUETBEPTHYHOrO BO3pacTa Npoc/exeHa HAMH 110 JHHHH C, Isampes—c. Apa-
myc—rop. AGosu—c. [Trruu. Cucrema NPOTATrHBACTCSA B CeBepo-3aldiiioM
nanpasiaenud (~300°) na 9 km u, gesnas KPYyTOii 0BOpOT, 06pasyer nerio,
IPOXOAsAYIO «0OpaTHO» uepe3 coopyxkenne «Yajikas (10 nopore Epesan—
Cesan) y c. Mry6. Hapywenus BLIDAKEHbl  HEOOJIBIIHMH  B3AYTHAMH ¢
OMyIEHHbIMH ~ BHEIIHHMH (10 KacareabHoi) KPBUILAMH, C aMIVIHTY/0ii
cmemenns o 100 m. Paspeisel 310ii cuerembi, KOTOpBI€ CBSI3BIBAIOT OObLIUHO
C COJISIHON TEKTOHHKOMH, TaK¥Ke JHIIeHb] BYJKAHOB, XOTsl CO31aeTCs J0KHOE
BIIECUAT/ICHHE, YTO HA MPOAOJIKEHHH KOPOTKOrO KpblJla «IEeTJH» PacloJioxKeH
Mry6ckuii Byakan.

IlpuBenennsie panbie, paBla KOCBEHHO, TOBOPAT © TOM, YTO
AHTPONOreHOBEIe BY/KaHbl ['eraMckoro maropms e umeior NPSMONO OTHO-
[IeHHS K HapylleHHsM B306POCOBO-c6POCOBOrO THMa H, BEPOfITHee Bcero,
CBASAHL ¢ TPEIHHAMH Pa3pbiBa, ¢ HAPYIIEHHSMH, KpbLIbAl KOTOPHIX NOYTH
He HCHBITHIBAIOT BEPTHKAJbHBIX cMemleHnii. Bojee TOTO, BIIOJIHE BO3MOMKHO,
UTO BYJKaHbl JaKe He CBA3aHbl ¢ €3aTyXaloUHMH  TIPOJOKEHHSIM U >
B36pocoB u cOpocos. ITonaTHo, uTo B cBeTE H3JIOJKEHHOTO HeJb3sl corJia-
CHTBCA C npeAcraBaenusMu  C. C. Kysuenopa (1929), A. A, I'a6puensna
(1959, 1963) u ap. o NPHYPOUEHHOCTH BYJIKaHOB K cOPOCOBBIM HapYyIIEHHSIM.
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B 10J1b3Y 3TOF0 NPCANONOKCHHS TOBOPSIT H nadmoaends Hau 1ebio
I'phigaopekux ByJIKAHOB, HPeHMMYLLECTBO KOTOPLIX 3aK/luyaeTess B OTCVICT-
BHM 3a1MBHLIX JaB COOCTBEHHOIO [POH3BOACTBA W JAPYIHX DoJee OHBIX
BYJKalUOB, H B Ha/lH4YHH TIYOOKHX BPe3oB [ONepeK BYJKANHYECKOro paja.
3/ech CO3AJMNCH YCJAOBHS OTHOCHTEAbHO CBOBOMHOIC BTOPKEHHS Marmbl ¢
o0pasoBaiiueM TOYeuliblX (JOKYCOB HM3BEPIKEHHI, JAOBOALHO MPOTSIKEHHOI
Jaiiki B Apyrux reqa piejpenus. Takoe pazmelienie MarMaTHYecKoil Macchl
MOIVIO NIPOH3OHTH TOJILKO B 30He pacTi:KeHHs, XapakTepHo, uTO B 3TOM
MecTe HeT C¢JeJdoB BeDTHKaJLHbIX cMeuleHuH, a nuxme no p. Kyky-nepe
ylajgoch Habutonarh  KopoOJeunne Gojee ApeBHHX MaHbUAPCKHX JaB ¢
ofpasopaHHeM JOKA/JAbHbIX CKJIaL0K, CTPOTO Mapadiiie/blblx LenH BYJKalon
H, MeCcTaMH, jJaxKe OCJOKHEHHLIX MeJKHMH cOpPOCAMH.

Kpome Toro, kakum-1o 00pazom (BEpPOSITHO YCTYNAaMH) J0JKHBI OLLIH
BhIpazkathes COPOCOBBlE HAPYIIEHHUH, HeCyUlHe BYJKA4HLI H B TOM ¢ Uyuae,
eC/IH OHM TePeKpPLIThl OoJee NO3/IHUMH JaBAMH, He TOBOPSl ViKe O Cayuasx
«OTKpbiITOro» (ynnamenta. OnHako, no kpafineii mepe na [erame u B
coceftieM AHOLA30pe, HAMH HHUETO M0A0OHOrO He HabJ101a00Ch.

Hakounen, eue pas cjeiyerT HaNOMHHUThL PHMEp TPELLHHL,, Ha KOTOPOM
sostnkan Kutypo u MyxoGodir; Ha NpoTsKenny Bcex 7 KM JJIHHLI HHKaKHX

cventenuii  Her. Ko Bcemy po0aBHM, uTO B BO3HHKHOBEHHH BYJKAHOB
BooGuie 110A0GHOrO pola TpewlHiaM paspeipa 00JblUOe 3HAUCHHe TPHAAIOT
H. A. ®aopencos (1954), A. E. Cearnoscknit (1957) u ap.

He MeHee Ba)KHOH XapaKTEPHCTHKON TPEUIMH, ¢ KOTOPbIMH CBfi3aHLI
BYJIKAHLL, ABAseTcd rayOouina X 34/0/KeHHsl; BOTPOC 3TOT THIOTETHUEH W
MOXKeT ObITL PacCMOTpeH TOJBLKO B IPalHiax MPeanoJoMKeHH.

[TpsinbiM HHAMKATOPOM 3TOH XapaKTePHCTHKH, B HalleMm CJyyae, MOFYT
OLITL AaHHble O TJyOuile 3ajeranusi ouara, NMUTawIlero ByJkanbl. Euie B
csoe Bpemsa d. 0. Jlesuucon-Jleccuur (1928) u A, H. 3apapuuxuii (1944,
1945) npeanosarann, uTo OYar WJAM OYATH UETBEPTHUHBIX  BYJKAHOB
pacnoioxenbl Ha HE3NAUHTLILHON TAYOHNe; B Aaapieiimem asrop (Kapa-
netstir, 1963,, 1966) na ocuosanuu usyuenusi KCEHOJIHTOB, HeTPOXHMHH
BYJKalUYecKHX oOpasosanuil  u ucnoabsosanns  Meroja JI Ipuna  n
Il ®puptengepa  npuules K BLBOLY, UTO  BepXUsiH  MOBCPXHOCTL OUdra
Byakanop Afionazopa pacnogomena na rayoune e oosee 3 xM. OTHOCH-
TCJILHO  TEraMcKoro ouara Takod  TOYHOCTH —OHOpeeednsl oL Obl
HPCAKJICBPEMEHHEBL, 3T0 00biACHACTCH CaadOl H3YUHHOCThIO KCEHOJIUTOB H
re0JIOrHYeCcKOro CTpoeHus (pynaamenta. OAHAKO H 3/1eCh NpeABaAPHTEIbIbIE
AaHHBle POBOPAT O TOM, UTO ITyOHHA 3ajJeraHus BepxHel MOBEPXHOCTH oyara
TOro e nopajaka, uro u B Aionasope®.

Ha ocnoBauun M3J0KeHHOTO MOMKHO CUMT&Tb, YTO [yOHHA TPEIIHH, ¢
KOTOPbIMH CBfI3aHbl aHTPONOTEHOBBle BYJKAaHLI ['eraMckoro maropnd, Gbiia
HE3HAUHTEMbHON. B To Ke BpemMa He/lbasl CKasaTh, YTO BCE  TPEIIMHDI

* Hago  ormerntn, uto oupejesenie rayouun ouaros s 05 kv K. 1. Wnpunsiiom
(1966) u K. I'. Inpunsimom u 3. B. Anmumamymoseim (1966), ¢ cehlakoi na rTabanny 30H-
Aepa, npusoanmoit A. H. 3apapuuxum (1944, 1945), copepuienno e oGochopako. B radanue
3onacpa AanHLIX O TIYGHHE 3a/4eTdHHs 0UaroB WIH NPETOCHII0K K TAKOBLIM OlPe/ie/ eHHsM
ner; cam A. H. 3asapmukuii Ha ocHoBaHux TaGMMIB TAKHX BLIBOJOB He Jleqad.

57



H3OJUPOBAHLl, TpsMoToutil. B 3eMioi Kope yC/JOBHSI HACTOILKO CJOHSHDL
UTO BO3MOZKHBI CJIyYdH, KOUJa MHOIHe TPelluHbl e JOXOAAT 0 MOBepXHoc-
TH, Jpyrue JPeBOBHAHO PacXoJATCA HJH, HA0OOPOT, CXOAATCH, TOJDLKO
MOTOM JOCTHIAfd MOBEPXHOCTH, COMPOBOIKAAIOTCA OUEPSIOULHMH, OoJjiee
MeJKHMH paspbiBaMu u T. 1. OueBujino, uto B Haj0YaroBOH [OKPLILIIKE
[lerama Bce 3TH Bapualuu HMEIOT MeCTO.

[Tocae 3Toro Bpsiji Jik MOMKHO COMJIACHTLCS ¢ MHEHHEM O HeNocpelcTBeH-
HOH cB#3H ByJKaHop ['eraMcKoro Haropns ¢ ryODOKMMH  pAaCKOJaMH; 3TOT
B3IJIsljl, ocobenHo HactoliuuBo mposoanMblii E. E. MuianoBckum, ocHoBau
Ha (akre CMeHLI KHC/JAOTO BYJIKAUH3Md OCHOBUBLIM H, CJACLOBATE/ALHO, 14
COOTBETCTBEHHOM YBeJHUeHUH rayduubl pasiaoma. llpexacrasaenns E. E,
MujtaHoBCKOro  cTpodTes Ha TOKa  ellle JIOBOJbHO  [IONYJSPHOI cXeMe,
COTJIACHO KOTOPOH OYdlH OCHOBHBIX JaB 3a/1eralT riydme o4aroB «KHC/bIX
BleKaHOB»; cxeMa 3Tda, BOSMOKHO H BepHas JLJTA ,D,py['O‘I'O p()jla ByJIKalH4e-
CKHX SIBJIEHMIl, A5l apeajbHblx objgacTedl He J04:KHa ObBITh aKCHOMHOH.

Pestomupys Bce cKazaHHOe o TpellMHAX, C KOTOPLIMH CBA3aHbLI BYJKa-
Hbl, MOXKHO B 0O0LIeM H KpPaTKO 0XapaKTepH30oBATL MHX KaK Tpeuiunrbl
pa3poL8a, AULNLEHHbIe 3AMETHOLY CMELeHUL Kpolabes, umeoujne Heboabuiyo
AYOUHY 3QA0MCEHUA W NPOTANCCHHOCTO U OTAUHAIOULLECS  CPABHUTEALHOU
HeJd0A20BEHHOCTHIO.

He HCKII04eHO, 4YTO ¢ aHaJOrHUHLIMMH  pPa3pbiBaMH  ObLIW CBA3AHBI U
HeoreHosble Kynosa [eramckore saropbst, Fajomennble TOKYMEHTaJbHBIE
JaHHble DAKT K TOMY BCe OCHOBAHHH, XOTH MaTepPHa ] [0 3THM BYJKaHaM
JaJeKO He 10CTATOYEH. |

B nosib3ay 3THX npejcrasieHdii MOKHO [PUBECTH H JaHHble [0 Napas-
THUeCKHM 00pa3oBaHUAM MOJUTEHHBIX ByJdKauos THina Itubl, KiloueBckoil
conkn, Oyaau u ap. [Napasurnieckue 00pazoBanus 9TUX LEHTPOB BbIPaKeHbl
MOHOI'€HHbIMH  BYJIKAHAMH, 110 CYTH jeJa TakUMH 7Ke, KaK M apeabHble
spynTuBnble nentphl. Hadaoneuns najg UX J1eATebHOCTLIO FOBOPST O TOM,
UTO OHM CBSI3albl ¢ AHAJOIHUIbIMH (110 XapaKTCPHCTHKE) HaAllHM TPELH-
HaMH, NpaBja TOPUYPOUEHHLIMH K HOCTPOAKAM NOJHIEHHLIX BYJIKaHOB.
Heponropeunocrnb, Manas raydHHa 3a00KeHMs, PaspbiBHON THIL H HEOOJD-
mas MX HPOTHKEHHOCTh He BbLI3bIBAIT COMHEHHS,

B sakmouenue HeoOXOAHMO OCTAHOBHTLCS HA OTHOLIEHHM BYJKALOB I
pyJkaHuama [erama K TrayounubIM pasaoMam.

Mo npeacrasiaenusm A. T. Acransana (1958), A. A. Nadpueasna (1959)
U Ap., B paione 'eraMckoro naropna npoxoAsT riayOHHHbBIE PA3JIOMBI (Ml
pasyioM), KOTOPLIM B U3BEPKEHHAX HOBEHLIEro BpeMelnH NpHAAeTCs BazKHOe
snadense. OcTaBaasa B CTOPOHE CHOPHBIE MOMEHTH, KacalUHecs KOJIHYeCT-
Ba, MOJOYKEeHHSA, HAMPABJIGHHOCTH M T. [I. 3THX HapylleHuil, 1064B/10, UTO
HaJHUde TAKOro pPEerHoHaJbHOTO paapbiBa  (BCpPOATIEE BCETO  TOJBLKO
OIHOTO) HYXKHO cyuTaTh GeccnopHuiM. Hecomuenna ero posb B Byakanuame,
OJIIAKO Oild MPeJCTaB/IsieTcsi HeCKOALKO MHaue,

PasioMbl 10106HOTO poja ¢ ATHTEALHONH M CJOKION KH3HBIO BPsL JH
MOTYT HEeNOCPEe/JICTBEHHO  (PHKCHPOBATHLCS  OTACJALUBIMM  HEOOJBIIMMH |
MOHOTEHHbIMH ByJKaHaMu. Byskaubl, BO3uMKIIMe Ha TaKUX pasjomax,
AOJMHBL  OBITb, BEPOSATHO, AOJTOMKHBYLWIHMH, KPYHHBIMH  MOJHTEHIHLIMHE
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errpamu. Ha Terame ke Mbl HMeEM JEJIO TGJILKO ¢ MOHOT€HHBIMH, GBICTPO
MUTPHPYIOUHMH (OKycaMH M3BepHSeHHi, UTO, B MepBYl0 OYepeab, OBOPHT
0 KaHaJbHOH Ja0HABHOCTH; Belb, 110 CYyTH Jesa, Hpd cTabUIbHOCTH Kaha-
J0B, @ CJEeL0BATeIbHO H MOABOASILIMX Hapylenui, na ['erame, Hampumep
B @HTpPOIOreHe, MO0 O0PA30BATLCS ABA-TPH HJIH JaiKe OAMH MOJHIeHHbIH
ByJkaHn. B 3ToM cMbicle apeanbHblii BYJIKaHH3M MOMKeT paccMaTpuUBaTbLC
Kak Heynaplumiicst mojnrennbiii. Posip rayGunnoro pasiaoma (Kapaners,
1962, 1963,,,, 1966) sak/iwouanach B nojaye MarMbl B HerJyOOKo 3ade-
ralouui ByJKaHHYeCKHH Ouar; caMi zKe BYJKaHbl CHaOXKa/lHCh MaTepHasoM
yXKe M3 oYara MOCPEe/CTBOM TeX TPellMH, XaPAKTePHCTHKA KOTOPBIX Oblia
IaHa Bbllle, H TOJLKO KOTOpble MOTYT OODBACHHTb BCe XapakTepHble 4epThl
apeajbHbLIX SIBJEHHIL.

Boamoxkno (Kapamersin, 1962y, 19632, 1966), uto <«noasojsiuiui»
mIyGHHHBIE pasioM, BepositHee Beero Ankasano-CIOHMKCKHH, npoTarnBasch
BOJL CKJIa[uyaToil 3onbl ApMeHHH, B aHTPONOreHOBOE BpeMsl MHTaJ OTAe/b-
Hble M3ogupoBaniibie ouaru ([eramckuit, Alouasopckui, CIOHHKCKHA H
7. 1.). K apajoruunblM BBIBOZAM, HeCKOJbKO nosadee, npuuuin K. I
Wupunsin u 3. b. Anwumamymos (1966) u K. I'. Iupunsin (1966), oana-
KO BbeJeHHe UMM PasJHUYHBIX THIOB KOPOBbIX Ouaron (Mexd{opMalHom-
HBIX H nepuepUUecKuX HJIM BTOPHYHBLIX H ano(u3HblX) NpHBeleHo 0e3
JOCTATOUHBIX OCHOBAHHIL.

B cBfi3H CO CKA3aHHBIM, KOHEUHO, HE/1b3s COTJIACHTbCS C NMPEACTaBJeHHs-
M A. A, Ta6pueasina u C. K. Apsymanaua ([aGpueasu wu Apsymansn,
1962; Fadpueasin, 1963), koropble cuutator, uto B [Ipuepesanckom paiione
(sanapnasi nepudepusi I'erama) «cyllecTByeT reHeTHYECKas CBSA3b MeXKy
NPOSIBJAEHHAMM BYJKAaHH3Ma U COJNSIHBIMH CTPyKTYpamu». CBsisb 3Ta «Bbipa-
Kaercss B TOM, uTO cOpocoBble HApyLIeHusi M TeKTOHMYeCKHe TPeluHbl,
BO3HHKHOBEHHE KOTOPBIX 00VC/A0B/eno jgalbHellliM POCTOM H NOJHSITHEM
COJISIHBIX KYIIOJIOB, CJIYKHJIH ﬂyTHMH POHHKILOBEHHS Marmbl Ha mleuuylo
NOBEPXHOCTLY.

Tekronuueckas 0GyC/HOBIEHHOCTb PA3MELLEHHs H BOZHHKHOBEHUS
PA3JIMUHBIX TUNOB BYJKAHOB
Kpatkasi XapakTepUCTHKA <«NPOJYKTHBIBIX»  TPEIULHH HPH BCEM 3ITOM
ocraercst obmeld. Ecrectsenno, uto B HaMedeHiblXx oOMX rpaiunax Oblii
i pas3inuisl B Xapaktepe TpPelLii, KOTopble, HAUPHMep, MOIJIH BbipazaTbhes
B CTENeHH IPHOTKPLITOCTH, JOJIOBEUHOCTH M MPOTAZKEHHOCTH H KOTOpble
onpefesenHbM 06pa3oM JIOJKHEL OBITH CBIFPATH CBOWO POJdb B NPOAQJIAH-
TEJIbHOCTH H3BEPrKeHUil, B BOZHMKHOBEHUHM TOIO WJH HHOTO pola ByJKaHa
BT, 0.
HeTpyaHo 3aMeTuThb, UTO CpeaH aHTPONOreHOBLIX ByJaKanoB ['eraMcko-
[0 Haropbsi KOJHYECTBO PAa3JHYHbIX THIOB ILEHTPOB M3BepzKeHHH 10oCTaTou-
HO Beqnko. OcTapisisi B CTOPOHE BCe OCTAJMbible TPHUMHDB!, MOMKHO HPUITTH
K HEKOTOPBIM 3aK/JAKUEHHAM OTHOCHTENLHO POJdM TPelHd B (POPMHPOBAHHH
TOFO HJH HHOTO H3 BbiAeJellbiX THIOB BYJKaHoB,
ITpexne Bcero Gpocaercst B riasa (GakT HaJHUUS JHHEHAHO-JOKadbHbLX
BYJKAHOB, BYJKaHOB, OTMedarlux Tpeuuny (I'uaun) uam uacth Tpeliinbl
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(Tym6, Kamypu, C. Akop), BA0IL KOTOPBLIX [POHCXOAMIH  paBloOMeplible,
[MPHMEPHO OJAHOBpPeMeHlble H3Bep:KeHHs, OXBarblBaloliHe YaCTh I[OJOCTH.
B nannom cayuae He MoKeT ObITL COMHEHHH B TOM, UTO /IS TAKUX TPELLHI
HJIH HX OT/JeJbHBIX OTPe3KOB XapakTepHa Oblia cTabMIALHOCThH, BHIMMO
onpejessgemMas OTHOCHTe/bIIOH TyOHHHOH BbIAEPHKAHHOCTBIO H HMPHOTKPbI-
TOCTbIO, npejonpejae/JinBIHIHMH BO3HHKHOBEIHHE CITJIOLIHDLIX JIHHEHIIbBIX
KanaJos.

B ocTaMbHBIX YACTIX 9THX TPEULHH H B APVIHX TPEUIMHAX paclipejlejdettie
(hoKycoB H3BEpIKEHHIT ObLIO TOYEUHDBIM, ¢ 00pa30BAUHEM BYJKAHOB IEHT-
pajipuoro tuna. Ilosemenne Takux Tpeuni GoJee pa3zHoOOGPA3HO:  MOTYT
OBITH CJYYaH OAHOBPEMEHHOTIO JAeHCTBUA IIOTHO PacHo/OKeHHblX BYJIKanoB
H cydau «Iaranusi», HepeMellelts KOHYCOB BAOJAL TPELiMHbl (LEeHTPBI K
cesepy or Ceskarapa). [locaennne, BHANMO, OOBACHIIOTCH ILOCTENEHHBLIM
PACKPLITHEM TPelHHbl N0 NPOCTHPAIHIO H, CICJ0BATENBHO, MepeMelleHHeM
Kanajos Bob Hee. Hakonei, 10B0JbHO OOLIMHLIME JIOJIKIBL GLITL TIPHMe-
pbl, KOrjla mo TPeulHHaM YCTaHaBJAHBAIOTCS paspo3HeHHble  KalaJbl, 4To
MGAHO OOBACHHTH UYACTHYHBIM «14BOBHIM 34JCUHBAHHCM» [IPOCTPAHCTBA
Tpettki (cM. npumep Myxo6omn w KuTypo) Wil CHIBHBIME nepeumMaMu
Ha OTAeNbHBIX YYaCTKaxX, 3aKpbiBalOUIHMH  JIOCTYIl MarMbl K [OBEPXHOCTH.
MeHblle  MOXKHO  CKasaTb O TPeUIMHAX, HeCylUlHX JaBOBble KOHYChI; B
JAaHHOM cJlyuae KaxeTcs TOJbKO BEPOSITHLIM, 4TO 10J00Hble 06pasoBanus
BO3SMOXKHBI TOJILKO [0CJe 3IKCIVIO3HBIOH pasrpyskH, cocoGpasHoH merasa-
KM, BHAMMO Yalle MPOHCXOAsALLeHd na coceaineM yuactke tpewnnnl (Kapar,
Kouycol «a» u «0», Ceran).

Bce aTo kacaercst riiaBubiM 06pa3soM 1eSITEALHOCTH NIPOCTHIX BYJIKaHOB;
COBCPIIEHHO HHBIMH  BBIIVISIAAT  H3BEPIKeHHs BYJIKAHOB IeraMcKOro THIa,
CJIOAHBIX HIJIAKOBLIX KOHYCOB H CMELIAHHDLIX JHHEHHO-J0KaJbHBIX BYJIKAHOB,
AeSTEJIbHOCTL KOTOPBIX XapaKkTepH3oBaJach CA0MKHBIMH, PazHOO0pa3HLIMU
SIBACHHSIMH M OOJIbllell MpoAoJkuTe bHOCThI0. HamMeuaemas snech oTuer-
JuBas TeHACHIHS K NOJRTEHHOCTH KOHEYHO OTPayKaeT H COCTOAHHE HOABOLSI-
IHX TPeLHH. BO3MOKIO, UTO B 3TOM CJyuae NpoOHCXOHT csoeoOpasHas cradu-
JTH3AINA TPELIHHDI HIH €€ YaCTH, CTa0MIH3dUNA BHIPDAKACTCA B 31AUHTEbHO
HPOROIKUTEILHOCTH JKHIHH HAPYLIENHSI H €r0 HOCTOSIHHOR PHOTKPHITOCTH,
CHOCOOCTBYIOMHM  BO3HHKHOBEHHIO JAOJATOAEHCTBYIOUIEr0 Kalada [uTanis.

[Ipu pacemorpennu pasmentenus anTponorenoBLix ByJIKAHOB Ohljia oT-
MedeHa OueHb MHTepeCcHast H BaKHas 3aKOHOMEPHOCTb OTHOCHTENBHO pacpe-
ACJEHHS MPOCTHIX M CJIOAKHDLIX BYJIKAHOB B IPOCTPAHCTBE H BpeMenn. Bripaka-
€TCA 3T 3aKOHOMEPHOCTh B TOM, 4TO OOJbINAs YACTh CJAOKHBIX BVJIKAHOB
XapakTepHa J/is MOCJAeHEro 3Tana auTpornoreHOBOr0 UHMK/JAa H NPHYPOUeHa
B OCHOBHOM K BOJOpa3/ie/bHOH 30He naropbs. Mcexoas u3 onpepensiomei
POTH TPEIHH B H3MEHEeHHH H BO3HHKHOBEHHH THIOB BYJKAHOB, MOYKHO
CUHTATD, YTO @HAJNOTHYHASA IBOJIOLKS BO BPEMEHH H MPOCTPANCTRe MPOH3OLI-
Ja i B PasBUTHH  HOABOAAWNX  Tpewun. Tlpu  5ToM  BBIpHCOBBIBAaeTCS
Caeiylomlast  KapTHHa, o0uiasi AJsi BoeX TPCULHH: BO BTOPOH M, uacTHuno,
HepBblil STaNbl NOABOASLIHE HAPYUIEHHS! OLLTH PACCEsHL N0 BOJOpA3/eNy
H BOCTOUHLIM CK/JIOHAM HAropbsl, TOT/la K4K B TNO3JHEYETBEPTHUHOE BpeMsI
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TPEUHib yiKe BOHHKAIH B GoJiee Onpefe/Ieniibix, Y3KUX 30HaX, npuueM jus
X YiKe BBISIBJASETCS sIBHO MOBLIIEHHAs cTenelh cTabuIbHOCTH.

Takoe nepepacnpejesenie Tpellil W H3MeHeHHe HX  Xapakrepa
(Kapanersin, 19635, 1966) cpsizano ¢ pocrom, sumngunsannem naropost. C
Hauaaom obocodgennsi u pocta l'eramckoro TOJAHATHA — HaMeyalomiascs
OpaxHaHTHK/JIMHAJIbHAST CTPYKTYpa Tpejonpejesausa o0pasoBaHue 30H
pacTsiKeHns ¢ BechbMa pacmibiBUaThiMi TpanuiamMu. B cBsisu ¢ okonvaresnb-
HLIM CTPYKTYPHBIM O(OPMJENHEM HATOpPbhs B MO3JHEUETBEPTHYHOE BpeMA
30HBI PACTSIKEHHS MNOCTENEHHO CYMKHBAIMCH, MPHYPOUHBASCH K YUACTKAM
SIBHBIX Teperu6on ¥ M3rn0oB, a BO3SHHKIIME 3/eCh TPelluHbl npuodperany
BonblIyi0 cTabuabHOCTD.

[lepnblii Takoii yuacToK oTMeyaer 3aMkoBylo 4acTh [eramckoro ma-
ropbsi, Ha KOTOPOIT MPOHCXOAM/IA HauOO/bIIas aKKYMYJ/IAIHA NO3/IHeueTsep-
THUHBIX BYJKaHOB. BTOpOH y4acTok, MeHee OTYETJHBBIH M 3HAUHTE/bHLII,
(HKCHDYET CepeiHHY BOCTOYHBIX CKJIOHOB, Ile Ha OTHENbHBIX OTpe3Kax
Haboaercs meperut ca0es A0YETBEPTHYHLIX obpasopannit (nosoca Jlxap-
rap—Epatym6ep). Haxkonel, TpeThsi 30Ha, Tpaccupyemas 3amaJHbIMh
ByJKaHaMH M TaKkKe BbIpa)KeHHas CHCTeMOH Tpewmun (a He eAHHBIM
pasiomom, kak cuuraer E. E. Munawosckuii, 1960), ormeuaer rpaunuuny
Haropbsi, B cBfiau ¢ 0coOBIM TOTpPAaHHYHBIM TOJOXKeHHeM OyAyuH ¢ caMoro
nauama yskoil u Goviee w/iu Menee cTaOHJILHOH, OHA B 3aBHCHMOCTH OT
MOCTENeHHOTr0 MOAbLeMa MePHOJHYECKH 0XKHBAANACh, 1aBasd HAYaJ0 KaHauiam
WIH, Jake BO3MOKHO, coBnajenuio HOBEIX co ctapeivu (['yrancap).

3aragounsiM ocraercsd GakT OTCYTCTBHA AHTPONOTEHOBLIX BYJKAaHOB Ha
3anajibix CKJOHaX ['eraMcKOro Haropbs; «HeNnpOHHIAEMOCTb» 3TOH YacTH
(yngamenta, BEPOSITHO, OmpeaensieTcss 0coObIM (MOKeT ObITb «BJOKOBBIMY )
crpoenneM. He uckiioueno, BopoueM, uTo B 3Tofl yacTH [erama eJHHHYHBIE
BYJKaHBl CYLIECTBOBA/JIH H TOJbKO B O3/ HeYeTBEPTHYHOE BpeMs OBLLIH
MePEKPBITHl, YHHUTOMKEHB H PACTACKANBl MOUIHBIMH MOTOKAMH BOJOpa3/ieb-
HbIX HeHTPOR HaBepmenus. OO0 3TOM, HalpuMep, MOKeT CBHIETEThCTBOBATh
(akT TPAHCIOPTHPOBAHHOrO HACBLIMHOIO MaTepHata (Bkialouas GoMObl) Ha
sanajHoM ckiaoHe [erama, y c. 'ampes. 3eck Heaw3s coraacutoes ¢ K. T
[Mlupunanom (1966), koTophlii OTCYTCTBHE BYJIKALOB 1ia 3anajgioM CKJIOHe
lerama o6bsCHSAET «3ajJeraHHeM BTOPHUHLIX M ano(H3HbIX QUATOB B JekKa-
neM GOKy IVIAaBHOTO MarMomoABOJAIIEr0 KaHana, 1Mo Bceit BepoATHOCTH,
majaioiero Ha BocTok» (cTp. 46). B TakoM cayuae He npeacTaB/siercs
BO3MOKHBIM OGDBACHHTL (aKT MHTPALHH BYJKAaHOB H H3MeHEeHHE HMX THIOB
B OPOCTPAHCTBE H BPEMEHH.

Bcee uanoxkenioe npeacTap/IsierT HecOMUCHHBI HIITEPEC ¢ TOUYKH 3pPeHHus
TECHOH B3aHUMOCBAI3M TEKTOHMKH BooOGule M ByJkanusma. Bech nepuoi, B
TeUeHHe KOTOPOTO MPOHCXOAMT 3a/J0XKEHHE W jgajibHeliee odopmIeHHe
HATOPLS, MEHSIeT W XapaKTep MOABOJSLIMX TPELIMH, UTO BJEUET 3a CcOOOU
H3MEHeHHe BYJKauuaMa OT TpewuHnoro (6asajbToBble JaBbl) —uepes
MpocToi /10 C/I0XKHOrO apeanbHoro THnA. CH0MKHBIH apeasbHblii BYJIKAaHH3M
MOMKHO paccMaTpUBaTbL YiKe KAk I[epeXoJHBli K MNOJHFeHHOMY, Kak
«9MOPHONOJMHTEHHBIH»; 1€ HCKJIIOMeHO, UTO IPH COOTBETCTBYIOLIHX YCJOBHAX
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Ha Terame Morsm GBI BO3HUKIYTL W TOJUTEHHBIC BYJKAHHL. CroeoGpasno
HanpapBJCHHOE PA3BHTHE IHK/IA BYJIKAHH3Ma B AHTPONOTEHE — TPCIUHHBIE
APeatbHbllc ~ NOAULeHHbIE, OBLIO TIPEPBAHO.

[To NOHATHBIM NPHYHHAM He MOIIO GhITL 0OHAPYKENO TAKHX 34KOHO-
MEPHOCTEH 110 1HeOreHOBBIM apeasibHBIM H3BepKeHnAM, BO3MOKHO, 4TO | B
3TO BpeMs U3BepMKeHHd OLIJIM He CTOML 0AH006PA3HBl H MOHOTOHHDI, KAK 3T
MPEACTABAAIOT O0BIMHO A apealbHOr0 BYJIKAHH3MA BOOGIIE.



YACTb BTOPASA

BA3AJIbTOBBIE JIABbI JIOPUMCKOT O IIJIATO
BBEALEHHE

B paGore ocpeuiaioress 0co0eHHOCTH — BePXHEITHOILEHOBOH  J1aBOBOI
ronuu Jlopuickoro miato Apmenuu, caeayioieii mo JesoGepexnto p. JleGen
H [VIaBHOMY yulensio B paiione cr. Tymansu, fanee 3axopsuei na 6oqblioe
paccTosinHe mo npaBomy TnpuToky p. JleGen—p. Babamxan-napacu. Hau-
Goabueit MongHocT (okouao 300 M) J1aBoBas TOJILA JOCTHTaeT B pakoHe
cr. TymausH, 1, NOCTENeHHO YMeHbUIAACH B MOIIHOCTH, MpOC/eKuBaeres JI0
cr. Jlambany.

B paGore paccmarpubsaiorcest metporpaduueckne, IeTPOXHMHUYECKHE,
MHHEPAJOTHYECKHE H TeOXHMHUecKHe OcoOeHHOCTH, J0 CHX T0p A/ ONH-
ChIBAeMOil TOJILH COBEepPLIEHHO He H3YUeHHble.

B pasnene «I'eoxumuueckie 0COOEHHOCTH JABOBOIH TOJMIUM», BKJAOUYAIO-
1eM TPH OTHOCHTENILHO Pa3HOBO3pACTHHIX [OKPOBa 0a3albTOBHIX JaB,
paccmartpuBaioTesa: 1) comep:kamve MHKPO3JEMEHTOB B Japax; 2) pacnpe-
JlelleHie paccessHHbIX 3JIEMEHTOB B Mopojax U MUHepaJax PaHHUX H NMO3JHHX
MOKPOBOB H CBA3b HX C TVIABHLIMH 3JeMEeHTAaMH, Ha OCHOBAHHH KOTOPBIX
cocTaBafiercss MUHepalbHBIH OajaHc, TpefcTaBIAlMUE cefidyac GoJblIOH
TeOPEeTHUECKHH, a BIIOCJHEJCTBHH TakKyKe NPAKTHUECKHH HHTepec.

B paGory Bomin MarepuaJsel, cofpannble 3a nepuoa ¢ 1962 mo 1965 rr.
BoJapluas MOLUHOCTL H XOpollas 00HaKeHHOCTh TOJILH, IPOoCAeKHBatonlascs
Gonmee ueM Ha 50 KM, Ja/71a BO3MOXKHOCTb HCCJIE0BATH €€ KaK MO TOPHU30H-
TaJbHOMY MPOTAKEHHIO, TAK H [0 BEPTHKAIH, IYTEM COCTABJIEHUS AeTaNbHEIX
pazpesoB, orGopoM mnporosouex BecoMm 5H0—60 kr.

ITpu kamepanabHoit 06paGoTke ocoOblil ymop GbLI chenan Ha H3ydeHHe
BEl[eCTBEHHOTO COCTaBa TMOPOA M MHHEPA/OB, ClelHalbHOe HCCaefoBaHHe
KOTOPBHIX (XMMHUECKOE, CIIEKTPaJbHOe W PEHTTEHOCTPYKTYPHOE) MpPOH3BOIH-
nock B naBoparopuax MI'H AH Apwmsuckoit CCP.

ABTop He MMes BO3MOXKHOCTH Ha JNAHHOM 3Tare HCCJAeJOBaHUil NpHMe-
HHTE OoJee TOUHBlE MeTOAbI—IOMHOKO/NHYeCTBeHHbIH aHaau3 (BcaeacTBHe
cnaboft ocHaulennocetun madoparopun MI'H coorsercrsyiomuM o6opyaosa-
HHEM), ueM MNpHOJHKEHHO-KOJHYECTBEHHbIH aHaJH3 ¢ TOYHOCTBIO 1O
256—309%.
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UHaKo, yuuThiBas c1abyio H3YuennocTh pacrnpejieseHnst paccesHHbIX
saeMenTon (P (PYSHBHLIX MOPOJA 1 CTaraloluiix HX MHIEpPaJoB Kak y Hac B
Cotoze, Tak n 3a py0eKOM, HaJ0 OTMETHTL, UTO JIOCTHIHYTHIE PE3YJAbTaThl
Hayuenust (CoBepuiento cezkinx) 0asajibToBLX Jak HeeaeA0Bailnoil 0d1acTH
yKasalibiM  METOAOM, JaloT XOTd M IIpeiBapHTeIbHOe, HO JL0CTATOUHO
I0JIHOE MPEJCTABIEHHE O BEIleCTBEHHOM cocTaBe H 00 H3MEHeHHH B3aHMO-
OTHOUIEHHIT TJIABHBIX H BTOPOCTENEHHBIX 3/eMeHTOB HCC/IeJ0BaHHLIX MOPOJ
OTHOCHTE/JILHO PasHOBO3PACTHLIX [OKPOBOB, KOTOPbLle B HEKOTOPOH mepe
ABJAAIOTCS KPHTEPHAMH cTaAuu Anddepennranny MarmMaTHYeckKoro pac-
niaBa.

OBUHIWUE CBEILEHH

Kpa“rl(aﬁ reojoro-TeKToOHHUeCKast Xxapakrepucruka

Jlopuiickoe mnJaato SBJAAETCH UYACTBIO  BBICOKOTOPHO  MPHMOAHSITOM
paBHHHHOH oGJactu, cioxennoi [lanxkunckoii, I'omapertckoil, Bauwkuuer-
ckoii u JlopuiicKoil BBICOKOTOPHBIMH — paBHHHAMH. YKaszaunas obaacTh c
ceBepa orpanunuupaercss TpuajierckuM, Ha BocToke COMXETCKHM, Ha I0T0-
3anaje DsoBmasbckum xpedTamu, a Ha 3anage cauBaercs ¢ MokpbiMH
(Keuyrekumu) ropamu u Aoya-Camcapekinm xpedrom. HOmknee Llankunckoii
paBHHHBI HaxoAautcsd HeboJdbliasi [oMaperckass paBHHHA, 34 KOTODPOIi
caenyior oomupHee Jlopuiickas n Balwknuerckas BHICOKOTOpHbBIe PaBHUIbL,
BRITAHYTBIE OJH3KO K MEPHAMOHAJBHOMY HANpaBJeHHIO C HEeOOJMLIIHM Ha-
KJIOHOM K 10TY ¥ 10ro-BocToKy- JIopuiickas pasHuna na tore v r. Crenanasana
MPOJOJIKAETCA B ITHPOKYIO JIOJHHY I0rQ-BOCTOUMHOrO HaMpaB/JeHHs, KoTopast
npopesaercst p. Jlsoparer. [lommna sra ¢ lora okaidmiena DBsoplanbekuM
xpe6rom. Ilo mampapaenno K MokpbIM ropaM [MOBEPXHOCTh  pPaBHHH
Jlopuiickoii  BamkuueTckoil n1aBno NoBbILIAETCS, CAHBASCH C HX CKIOHAMH.

B rektonnueckoii cxeme ([adopuensn, 1959) Jlopuiickasn pasHuHa
sxoauT B Cesano-IlInpakckuil CHHKAHHOPHI, TAae WHPOKO PA3BHTBI Maneo-
reHoBble ¥ HEOTeHOBBIE OTAOMKEHHS.

OcHoBHBIE YepPTHl I'e0JOrHYecKOro crpoenus Jlopuickoro miaTto ycra-
HOBJIEHB Ha OCHOBaHHu padot psiga uccaegosareneii—K. H. [Tadgdenrons-
ua, A. A. Ta6puensina, A. T. Acnansna, O. A, Capkucsina 1 Jp.

Cornacuo paunubim A. A, TaGpueasina (1964), reosoruueckoe crpoenne
Jlopuiickoro miato pucyercsa B caAeAylOLleM BHIE.

Haubosee apesnne naJjeoreHOBble MOPOAbI MPeACTABJICHBI BYJIKAHOTEH-
Hoit (anmeil, pasputhl B Gacceiie Bepxuero teuenus p. [lambax K sanany
ot ¢. COMTaK; OHH YCJOBHO OTHECEHBI K HUMKHEMY 30LeHy u naspanu O. A.
Capkucsinom  (1959) cnurakckoit csutodi. CeuTa sTa npeicrasiena
TeMHO-CePBIMH ¥ 3€JeHOBaTO-CePbIMH MOP(UPHTAMH, MepecaanBalOUIHMHCH
¢ ux typobpekunsmn u Tydokoursomeparamu. Ilo auTONOTHUECKOMY
COCTABY CNHMTAKCKAs CBUTA JEJHTCS Ha JIBe MOJCBHTHI—HHKHIOW Ty(OKOH-
rJI0MepaToByIo ¢ MAaKCHMa/bHON MouHOCThio 200 M M BepPXHIOW MOppUpPHTO-
Bylo MoutHocTeio 10 400 M; no npexmoaoxennio O. A, Capkucsina, K 970#
BepXHeH MOACBHTE OTHOCATCH TaKKe TEMHO-Cepble M 3eJleHOBaTO-cephie
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WIArHOK/JIA30BbLIe M aBTHTOBHIEe TOP(OUPUTBL U UX  TY(hOOpPEKUYHH, HIHPOKO
pasBUTBIE TO I0XKHBIM CcKjionam ropol Jlemxan n Jlokckoro maccuBa (p-n
c.c. Opzyn—SArpan—Capuaner).

Vkasannas ByJkanorenmasi To/wa B paiione Jlansapa u JIokckoro
MACCHBA TPAHCIPECCHBHO TNepeKpbiBaeT pasjinuilble TOPH3OHTbI IOpPHl, a B
Gacceiine p. [lamMGak—M3BeCTHAKH BepPXHEro CeHOHA.

ByJkanorennasi ToJIla MACCHBA MapaJ/ielu3yerTcs ¢ HHKHE30IleHCBOH
BYJIKAHOTEHHOl CBHTOH, o0HaKalouleficss B 3anajHod 4acTH 10XKHOTr0 Cionu-
Ka, K 3amajay ot Xycryi-I'mpataxckoro pasjgoma—Ha BOCTOYHOM CKJOHE
ropsl  Baraucap (Baii6ynan) n na Merpunckom xpeGte. [lo jgaHHBIM
II. A. Asusbekosa u P. H. Adayanaesa (1947), B OCHOBaHMH YKa3aHHOH
BYJKAHOTeHHOH TOJIH Ha 3amajinoM ckiaone ClOHHKCKOTO Xpe6Ta B
Opay6aackoM pafioHe 3ajerator (JullIeBble OTJIOMKeHHs AaTCKOTo sipyca—
maneolleHa; TAKHM nyTeM GOJBIIHHCTBOM HCC/IeloBaTelell ycTaHapIuBaerca
HHJKHHE BO3PacTHOH Tpefesa BY/JIKAHOTeHHOH TOJIILH.

Bepxuuii Bo3gpacTHOW [pejes yKazanHoil TOJILM B 1€J0M YCTaHaBJIH-
BaeTcA Ha OCHOBAHMH HECOTVIACHOTO MepeKkpbiBaHus Ty(hOreHHOH CBHTOH
CpefHero 30lleHa Ha Bojopasjele W Ha 3anaiHbiX ckaoHax COHHKCKOTO
xpebra.

Takum o6GpasoM, yCTaHABIHBAETCH HHIKHEIOLEHOBBIH BO3PACT CHOHTAK-
CKOHl CBHTBHI M, CJIE/0BATE/IbHO, BepXHel nop(GupuToBoil noAcBHTH JIokckoro
MaccHBa.

B Gacceiine p. [lebGed, na HepoBHOH MOBEPXHOCTH HHMKHE30IEHOBOI
nopuUPUTOBOH  MOACBHTH ¢ pe3akuM cTpaTHrpaduuecKHM  HecoTJiacHeM
pacriojaraercs BVJAKaHorenHas (amus BepxXHero INIHOLeHa, COCTOALLAf U3
03epHO-PEUHEIX OTJOXKeHHH H 3¢ dy3uBHbIX mopoA. Byakanorennas danus
BEPXHEro mauoleHa pacnpocrpanena B CTenanaBalcKoM pafioHe M cjaraer
Jlopuiickoe mnato. JlaBoBele motoku ¢ Jlopuiickoro maarto cmyckawoTes K
nonuHe p. ebem W y3KuM sI3BIKOM Tpoc/exuBaiqresa 1o Kypunckoit nenpec-
CHH, TJIe OHHM TIJIABHO MOTPYIKAIOTCA ¥ TMOKPHIBAIOTCA MOJOABIMH PEeUHBIMH
ornoxenussmMu, Ha BocToke ykasanmasl BYJKaHOT€HHAS! CBHTA CKDLITA MO
Gonee MosoabiMu oraoxenuamu. K ioro-zanaay ot Jlopuiickoro naaro
NOpOJIbl BYJKAHOTeHHOH (aliuy BepxHero mnJuuolleHa ciaaraior Amacuiickoe
ByJKaHHYECKOe TJIaTO (BepxHee TeyeHwe peku AXypsH), ¢ KOTOPOTO MOII-
HbIHl TIOTOK CycKaeTcsl B I0Oro-zanajHoM HanpapdeHndH K JIeHHHaKaHCKOH
KOTJIOBHHE, T/l H NEePeKPLIBAETCS  03€pPHO-PEUHLIMH  OTJIOKEHHAMH MOCT-
MJIHOLIEHA.

YkasaHnble MOPOALI HIHPOKO pas3BHTHL ceBepHee peku AXypsiH, Ha
tepputopun 'pysun, u cioaraior Jl)kaBaxerckoe Bysikanuvyeckoe (Axanka-
JaKCcKoe) TarTo.

Jlo cero BpeMeHH cpeaH [eO0JIOrOB HET €JHHOrO MHEHHsS O BO3pacTe
BYJKAHOTEHHOH TOJMIIH, CTOJIL UITHPOKO paclpoCTPaHeHHOH B mpejenax
Cepeproit Apmenunu u JxaBaxerckoro uaropss [pysuu. Boaslinnersom
Heese0BaTe el BO3PacT BYJKAHOTeHHON TOJIIIH MPHHAT KakK BEpPXHEIIHO-
IeHOBLIH, Ha OCHOBAaHHM TOTO, UTO YKaszaHHAs BYJKAHOTeHHAs TOJIA C
GONBITHM YTJIOBBIM M 3PO3HOHHBIM HecorsiacueMm B paione JIeHnHakaHCKOil
KOT/IOBHHBI, B Gaccefine o3epa Cesan u B [Ipuepenanckom paiione nazieraer
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Ha BYJKAHOTEHHO-00JOMOUHYI0 CBHTY, HMEHYEMYI0 BOXYabepTCKoii CBUTOI,
oriocunmoii A. A. Fa6puensuon (1964) K HuzKHe-cpefHeMy MUIHOLEHY. ABTO-
poM (1961) B TJMHHCTBIX MPOIIACTKAX BOXUaOEP/ICKO CBHTLI 0OOGHApYKeld
obuabHas (dayHa  oCcTPaKo —TUIHOIEHOBOTO BO3pacTa-—KpyIblie (popmbl
Candona rostrada Brady et Norm, Cypris pubera, Ilyocypris, Candona
(onpeneaenust C. A. Byouksin).

BepxHemIHOUeHOBbIi BO3pacT BYJIKaHorentoii Galun NOATBEpHKLaeTcs
eute teMm, uro B JIeHHHAKAHCKOH KOTJOBHHe JIOJEPHTDI (B nmreparype
HMeHyeMble JOJepPUTOBLIMK (aszajibTaMi) MOKPLIBAIOTCS 03epHO-PEUHLIMH
ornoxkenusivu, B kKoropuix JI. A. Asaksanom n . O. Bypuak-AGpamosuuem
onpenenena tayua miekonnrawoumux Elephas trogohtherie Pohl, Camelus
cnoblachi wehr, Equus stenonis Cocchi u ap.. JaTupyloinas BO3pacT BMe-
IAIOLUMX OTJIOKEHIH KaKk MHHAe b-MuHAe b puce (ABaksh, 1959). Ocratku
MCKOMaeMBIX MJeKonutamoux, naiigennsie I. M. 3apuage u H. ®. Tatpu-
mBuan (1948) wa JlkaBaxerckoMm mi1arto (B JAHCJOLUPOBAHHBIX OCAL0THBIX
NOpoAax, MepeKkphiBalomHX A0MepUTH Byakanorennoil dauun), H. O. Byp-
uak-AGpaMosuuem onpemedens kak Elephas (Archidiscodon) Planifrons
Fala, et Cauf, Equus stenonis Cocchi.

ITo B. M. I'pomosy, (ayna jgatupoBaHa Kak TIOHII—TIOHI-MHHIEb.
Bepxuennnonenorsiii sospact pysakanorennoit palnu J0Ka3blBACTCs TaAKKe
nanueiMa A, T. Acmansina (1958), KoTOpBIH yKasbiBaeT Ha TO, YTO NMOKPOB-
uble 6a3aJbThl (BBIAEIEHHBE HAME Kak joleputhl) B Gacceiine p. Boporah,
B AraBHamsopckom maato u B [lpHepeBaHckoM paifone TOJCTHIAIOTCH
IPOAYKTAMH Pa3MBIBA MHO-ILTHOIEHOBOH BYJKaHOreHHO-06I0MOUHON CBUTHI.

BepXHenHoueHoBas By/JKaHorennas (aius B HCCAEN0BAHHOM paiione
npeficTaBleHa TPeMA MOKPOBaMi 0a3ajbTOBBIX JaB. Vkasauuble TDH MOKPO-
B2 MOCJEN0BATEIbHO CMEHSIOT APYT APYra, H3 HHX HHKHMI NOKPOB (BblAe-
JSIeTCSl YCIPBHO BBUY OrpaHHueHHOCTH 00HAMXKeHH:) MPecTaB/Iet OlHBAHO-
BHIMH Ga3ajbTaMi, a ABa BepXHHX—AosepuTaMu. Mexkiy ABYMS MOULHBIMH
MOKPOBAMH JIONIEPHTOB MecTaMu Hal/I0JaeTcs TNPOCIOi 03epHO-PEUHbIX
OTJIOKEeHHIl, TIPeJCTaBIeHHBIX N0PO1aMH, OBICTPO CMEHAIOWUME JPYT Apyra
KaK B TOPH3OHTA/JIbHOM, TaK M B BEPTHKa/JbHOM HAMPaBICHHH. Kamxablit
MOKPOB JO/EPUTOB—HIKHHI U BEPXHHH—C/I0KeH H3 HEeCKOIbKHX MaJOMOLL-
HBIX ITOTOKOB, UTO FOBOPHT O HEOAHOKPATHOM H3/HSHWH (a3ajlbTOBO JaBEL.

[To nanubiv Benukosckoi (1953), ocajodnble MOPOAbI MEMKY JdBOBAI-
MH TOKPOBaMH BEepPXHEMJIHOIEHOBOTO —BO3pacra TNpeicTaB/eHbl [HHAMH,
CYrJIHHKAMH, [eCKaMi, NecyaHHKaMH, TaJledlHKaMy K KOHIJIOMepaTaMu.
HauGoJee pacnpoCTpaHEHHBIMH M3 HHX SIBJAAIOTCH  TeMHO-KOPHUYHEBbIE
[JIMHBI, MeCTAMH jlayKe 000KIKeHHbIe, ¢ KPACHBIM OTTEHKOM. [avubl ObIBAIOT
flecuanucThle M H3BeCTKOBHCTHIE, JIHOO B3KHe, NOUYTH JIMIIEHHBIE MPHMeCH
llecuanbix YACTHIL. BecbMa 4acTo TeckH W MecuaHuKd uepeayrTcsa ¢ fodee
rpyGbIM KPYMHOOG/JIOMOYHBIM MaTepHAAOM: raJdeuniKaMH, KOHrjomMeparamy,
COCTOSINIAMH M3 rajek pasubix sQ@ysHBHBIX NOPOLI.

Cpeau Oosee rpy0oro matepHala pacrojararwTes JHH3b H npocoi
CBET/IBIX TJIHHHCTBIX, HHOIJ@ MepreqUCThiX necuaHukos. Yacro B HHUX
HaGMI01AI0TCS PACTHTEbLHBIE OCTATKH, MecTaMM, OTYETJIHBO FOPH3OHTANbHAS
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caouctocth. MoOMHOCTL OTAENBLHBIX MPOCAOEE W JHH3 KojebJaercs B IUHPO-
KHX npejesiaXx—oT JloNeldl cauTuMerpa 1o H i 0ojee MeTpOB.

[To JaHHBIM TOTO K¢ HecJae/loBaTens, ]'Ep()H(‘X()'szlE‘[I[l(“. YKa3aHHoro
0CAOUHOrO KOMIIJIeKea aJMoBHATbHOe W o3epHOo-adjoBraibioe.  Kpowme
aJUIIOBHA, MeCTaMH  HaOJI0aloTesl  TakiKe Je/I0BHAJbHBle 00pasoBaHus,
npejicTaBleHyble  HeoKaTaHHBIMH — 00JOMKaMH  PasJHuHOH  BeJMUHHBI,
CYDJTHHKAMH M MecKaMHu.

B TekroHnueckom oTnomenun, no gaunbim A. A, TaGpuenana (1954),
Jlopuiickoe miaTo MpeACTaBAAET KPYIHLIH rpaleH-CHHKIHHAAb, PacroJo-
KeHHBIH Me:kay Basymckum anTnkiannHopuem na iore, JIokckum u Asnaepa-
CKHM aHTHKJIMHOPHAMH Ha CEBEpP—CEREPO-BOCTOKE,

Paasnom, orpannunBatommii ¢ rora Jlopulickuii rpaGeH-CHHKIHHAD,
Xopowo (HKcHpyeTcs BAOIL CeBePHBIX NMoAHOXKHHA Basymckoro xpetra.

[To pawwwiM toro ke uccienosatens, JIopuilcKuil rpa6en-cHHKINHAL
o6pasoBaH TpelaKyarblILCKUMH CKJIaAKO0OPa30BaTe bIbIMH IBHKEHHAMH,
6naroaps KOTOPLIM GLITH HHTEHCHBHO QHCAOLHPOBAHLI BYJIKaHOTCHHO-0010-
MOUHLIE U TNPOJIOBHAJIbIO-06J0MOUHBIE O6GPAa30BAHUST HHWKIEr0 M CPEHero
nanonena. Jlamee nactynaer KpaTKOBpeMeHHOe 3aTHINbe, CONPOBOKAAIOILE-
eCSl JIHIIL HEKOTOPBIM — ONYCKAHHEM B aKuarbljle, BHI3BABINEM BbIPABHHBA-
HHe pembeda, H yKe B Cpe/lHEM M BepXHeM aKuarblle BHOBb YCHJIHBAIOTCS
TEKTOHHUECKHe JBHKenus auddepeHIHPOBAHHOTO XapakTepa. B 3710 BpeMs
NPOHCXOIAT CEOAOBO-TJLIGOBKE MOAHATHA JIPEBHHX AHTHKJIMHAIBHBIX Mac-
CHBOB M rpabeHOOOpasnble ONMycKaHHsi CHHKIHHAJIBHBEIX JEMNPEeccHil, KOTopblie
0 COMPOBOMKAAIHCL HHTEHCHBHOH BYJKAHHUECKOH AeSATeJNLHOCTBIO; K 3THM
BYJKAHHUECKHM  JCHCTBHAM NPHYpPOUYEHbl MOKPOBBLI JABOBLIX  M3JUAHHE,
KOTOpble OPOHMPYIOT W OTYACTH HHBEJHPYIOT €200 MeHeNIHHH3HPOBAHHMIIL
peiibed mouTH Beedl HeHTPaNbHON YacTH AuTHKaBKa3a. BepXHelTHOLEHOBbI-
Mu mapamu caoxkensl Jlopuiickoe, Kanakepckoe, Ersaprckoe, Kapmpamen-
ckoe, EpaGaypckoe mmarto, r. Aparau, J[asaxerckuii, KeuyTtcknii u
Muxancapekuii xpedTol.

Kpome Toro, BepXmemIHOLCHOBLIE J1aBbl HHBETHPOBAAM caabo melle-
MIHHH3HPOBAHHEIH JIOBEPXHEIUTHONEHOBEIH  pedaped, 3anoquuB KPymHble ©
WHpoKue peynbie jpoaunbl ([d3oparer, e6en, Pasnan u ap.).

[To nawueiv @. O. Jleuucou-Jleccunra (1949) u A. H, 3aBapuIKOTo
(1944), BepXHEMTHONEHOBEIE JaBBI M0 NPOHCXOMKACHHIO [VIABHHIM ofpasom
00513aHbl TPEUITHHHOMY THIy H3BeprKenus. llenTpaauublii Tii H3BepIKeuwii,
BePOATHO, ObLT Maao paspuT. llenTprl H3BEpIKeHHS MOUTH He COXPAHHIUCH,
3a MCK/IOUeHHeM Apausepa H HEKOTOPHIX By.Jkanon Ha Llaxkynankom xpe6-
T€, OCTaJqbHble paspyuienbl 3po3ueli HIH CKPBITH MO JaBOBBIMH [HOKPOBAMH.

B konie uHKNa JaBOBBIX H3JNHSHHE MPOHCXOAHT NOAHSITHE MAacCHBOB
r. Aparan, Ieramckoro xpe6ra u ap., CONPOBOXKAEMOE ONYCKaHHEM HX
nepucepaUECKHX YACTeH, BCIEACTRHE Yero o0pasyercs pAx CHHKAHIAJbBIBIX
yani—Apaparcko#t, Illupakckoii, Anapanckoii, Cesauckoii, Jlopuiickoii
KOTJIOBHH € HaKOMJEeHHEM O03epHUblX OTJ0XKEHHH.

B xowne nuiponeHa W B HadaJe TNOCTIVIMONIEHA Hayunaetcsi obuiee
nopHsiTHe AHTHKaBKasa, Hocsulee AuddepenumaabHblii  XapakTep W Co-
NPOBOKAAIOUIEECS  BYJKAHHUECKOH JledATe/IbHOCTbIO. JIaBH, M3JHBAsCh,
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3aMONHAN B OCHOBHOM YyiKe BhipaboTannble JOJHHB H YIIeAbA COBpeMen-
HBIX PeK, BCJAe/(CTBHe Yero 00pas3oBajcs BLICOKOTOPHBIH peabed, KOTOPLIH
HHTEHCHBHO PAa3MBIBAJICA ¢ HaKOMJAeHHeM TMPOJIOBHAJLHBIX W (IIOBUOLIA-
IHAJLHEIX  OTJOMKEHWH  BI0JL CERePO-BOCTOUHOH W I0JKHOH Teppurtopui,
Grarofaps uemy ofpas3oBajuch OOIIHPHBIE HAKJOHHLIE PABHHHDI,

Addysusnbiii komnaeke Jlopuitckoro naato

O6mnacth passuTus  0a3aJbTOBBIX  JlaB OXBATHIBAET  3[AYHTENBHVIO
yactb Tepputopuu Cesepuoil  Apmenud M orpanuyeHHble  yuyacTKHM B
LeHTpaJbHol  ApMenwH, mnpuypouennnle K Aparanckoit u [eramckoit
CTPYKTYPHO-reoMOopdoaornueckum  3ouam. Jlape  Jlopuiickoro J1aTto
oGpasylor  Haubosee  BoaspblnleHHble yactd  TymansH-CTenaHaBaHCKOro
pafioHa u nokpbipator cebillle 50 kM2 (ur. 20); ocHOBHbLIE JaBhl CJarawT
doapiioii Mmaccu Jlopuiickoro miaaro npu Hap@GoJbliell  MOIIHOCTH OKOJIO
300 m # npu  cpenHeli wmouiHocTH  (opueHTHpoBOUHO) oT 200 mo 220 M.
HMmeroutnecs  maunnble (0 ueMm OyaeT cKazaHo HHKe Gojee 10ApoOHO)
[I03BOJISIIOT BHICKA3aTL NpPeAnooXKenHe 0 HaJAMUHH, N0 Kpaiinell Mepe, Tpex
U3JIHAHHH Marmatdueckoro pacnaasa (dur. 21), no Bceii BeposiTHOCTH,
OBLICTPO CAENOBABIIMX OAHH 32 ApyruM. C nepBEIMH H3 HHX OBIJIO CBSI3AHO
ofpaszoBane OJMBHHOBLIX  0a3a/ibTOB, BCTPeUYeHHBIX Ha  HeGOoJbLIIOM
YUaCTKe OKOJMO .-A. ¢T. Tymausun, Odnm XapaKTePH3YIOTCsS TEMHO-Cepoi
OKPAaCKOH, MJIOTHBIM KPHITOKPHCTA/JNJHYECKHM CcjoMenHeM, Hab/aojgaercs
OpeKYHeBH/IHO-NIAPOBUAHAA OTAEALHOCTh, pasMepnl O6j0kos ot 20 p0 50 cM.
Bpexunesuanbic obsoMKy Mectamp 00Ja1al0T OKPYTJIEHHOCTbIO H HANOMH-
HAIOT MAPOBHIYIO OTAeabHOCTL, [lopoma nocHT caeanl TPELIHHOBATOCTH.
BBrAy orpaHnueHHOCTH BBLIXOJa OJHBHHOBLIX 0a3a/bTOB B HCCJIeLyeMOM
pafioHe CYAUTL O MPOTHKEHHOCTH H pasMepax MOTOKa He TpeaCcTaB/saeTcs
BO3MOXKHBIM; BHIHMa#A MOIIHOCTL NMOTOKa B oOHameHnHoll uactu 40—50 M.
Ananornytble TOpOAbl 00HAKAIOTCS TakxKe no JesoMmy Oepery p. HeGex v
Tonuenas no gopore 8 JAzopal’2C.

B pesy/abrare BTOPOIO H TPeThero H3JIHsHHUIE 00pasoBajuCh J0JEPHTHI,
KOTOpBIE CJIaTaloT MOIIIbIE TIOKPOBbI, MPOC/IeKHBAIOUIHeCd 110 J0JHHaM peK
Heben u [l3oparer. D{¢dysupnbliii  xapakTep VKA3aHHLIX TOKPOBOR HeE
BLIBBIBAET COMHEHHS, TAK KaK BEpPXHHI MOKPOB JOJEPUTOB He IPHKPHIT
0CaJIOUHLIMH TOPOAAMH M HEeT CJSJ0B BbIBETPHBAHUA, HET TaKKe CJIeloB
BbIBETPEJIOCTH Ha BepXHeil rpaHulle HHKHEro MOKPOBA L0JdepUTa. YKa3aHHblil
(haKT, a TakyKe CPaBHHTEeJbHOE MOCTOSIHCTBO M OAnooGpasHe MarepuaJa,
caaralmumero toauy spGysuBos, 3aTpyAUAIOT PacUJeHeHHe ee Ha OTAeJbHble
MOTOKH B TOJIEBLIX YCJIOBHSX; TOJBKO B 30HaX KOHTAKTa MeXIY MOKPOBAaMH,
1 TO He mopceMecTHO (okoso c. Ona3yn W y BTOpPOro MOBOpPOTa JIOPOTH,
senaviieid or  Crenanasana B Kaauwnuno), HadMi01al0TCd  MaJOMOLLHKE
[POCJOH O3ePHO-PeYHBIX OTJIOMKEeHHH—TOHKHe TPOCJOH [VIHH H BaJyHHO-
rajeuyHble otaoxenus mounocteio 0,3--0,5 M. Mukpockonuuyeckoe Hayuemnme
MO3BOJHJIO OBHAPYIKHTL HEKOTOPLIe JleTalu cOocTaBa M CTPYKTYPBI NOPOjL
ABYX IOKDPOBOB, Ha OCHOBAaHHH KOTOPHLIX YAAJ0Ch PacuJeHuTh AOJEPUTOBYIO
TOJILLY Ha ABa MOKpOBA, cjaraemble J0JepHTAMH, BLIIETGHHBIMM HAMH Kak
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HHAHHE 0 BepXhue Jodaeputol. Huxuuii npegea posepuron e BClOY
BCKpLIBaeTcs; MectaMu peku [leGea u Jlzoparer nupotexkator no JloJlepuTam
HHZHEro [IOKPOBA, HE BCKPbIBasg [OAOLIBY, a MeCTaMH—IIO NOppHPHTAM,
KOTOpLIE NOACTH/IAKOT JlostepuThl. B TymMansuckom paiione noseputnl noacTu-
Jgatotes  0OpekuMH, a B CrenaHaBaHCKOM-—30LEHOBLIMH nopPUpUTaAMH.
[Topduputer B paiione cranuun Tymansin nogHumaloTes BLICOKO, MPHMEPHO
Ha 100—150 m or yposus peku leGex, u KOHTAKTHPYIOTCH ¢ JOJIePUTAMHU
nuAHero  nokposa. ITopupurol B KOUTAKTEe ¢ J0JEPUTAMH  HHTEHCHBIO
H3MeleHbl, 000KIKelbl, UTO BHANO 110 OKPACKE KPACHO-OPAHKEBOro IBeTa.
Huwxusisi  rpandua  nokposa  ussuauctas (¢ur. 22), sto, BEPOSITHO,

®ur. 22. 3anoanenus neposnocteil peabeda goneputon (y c. Arsu).

OOBACHSIETCSl  TEM, UTO H3JHSIHHE JIAaBhl HMEJIO MECTO Ha HenodHoCTLIO
HHBCJAHPOBAHIYIO  NMOBEPXHOCTL  APEBHHX  HOJCTHIAIOIMX  HOp(Hpi-
TOB, O YeM FOBOPHT TaKzKe HeBbIACPKAHHAS MOLIHOCTL HHAKHETO MOKPOBa,
koaebaomascs ot 20 go 100 u mectamu paxe go 120 m. [Mo nannbiv B, H.
Jlopounnkosa (1941), npu usanaunu aaBu na GoJee HaM Meliee POBIVIO
MOBEPXHOCTb  MOILHOCTb MOKPOBa MozKeT Kodebartbest ot 20 go 50 M, i
TOMLKO B cayuae 3ajqupanust  yrayOaenns, cieiys ApeBHeMy peabedy,
MOLIHOCTL  JIABOBOIO  HOTOKA Mozker pocruruyrn 100 u Godbiue merpos,
npHYyem oHa He OyJIeT BblAep/KaHa M0 BCEMY MOTOKY.

HManmusinneM JaBul HHZAKHErO 1MOKPOBA, BeposiTHO, ApenHuil pedsed ne
MOJHOCTBIO OBLT BBIPOBHEH, YTO CJEAYET M3 TOro, YTO MOAOLIBA BepxHero
AOJIEPHTOBOTO TOKPOBA TAKKE He IOPH30HTAJbHA, HO B HEH 3aMETHO MEHb-
lle HePOBHOCTEH, UeM 3TO OblIO 3aMeuelo B ciayuae PaccCMOTPEHHs NOA0NI-
Bbl HHZKHEro MOKposa. Bepxuuii moxpos xapakrepusyercst takike HeBLIjle -
KalHOH MOUIHOCTBIO, KOJeO/ionielics n npejenax 50—70 wm.

Bepxuue n HHKIHe YacTH NOKPOBOB MUTCHCHBHO Ny3blpyaThl, TOra
KaKk LeHTPa/IbHble HX YacTH ABJSIOTCS NJIOTHBIMH M KOMNAKTHBLIMH, 32
HCKJIIOUEHHEM  JLOJIEPHTOB  BEPXHEr0  1OKPOBA, B LEHTPAJIBHBIX YacTsix
KOTOpPOro MECTaMH BCTPeUaloTcsl  LJTAKOBHAHbIE J1aBOBble 0GPa30BaHUs C
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KPYNHOI HO3APEBATOH HOPUCTOCTLIO, MeCTaMHU JOXOAsIIeH 10 pa3Mepos
mellep, BHIKJIHHHUBAIOUIMXCS 1A HEOOJbUIOM PACCTOSHHH, UTO, BEPOATHO,
MOMKHO OODBSCHHTH JIOKAJAbHBIMH — CKOMJIEHMSIMY  JIETYUHX KOMIIOHENTOB—
[[APOB H ra3on, COACPHALIMXCA B MArMaTHUCCKOM paciiabe. Kpowme xpyi-
HBIX HO3JAPEBATLIX [0P, s BePXHHX JOJEPHTOB XapakTepilo Jneitoe
pacrnosiokenue 1mop or 2 1o 56 MM, pexe 10 | cM B gHameTpe, B cpejuei
IOTHOI uacTH Nokposa. B nopax uspeika nadJaiofacres TOHKas KOPKa
KapGonatoporo BeuiectBa. Takue 1y3bpd ¢ JHHEHHBIM — PACHOJIOMKEHHEM
uMetoT nporszkenuoers o1 20 jgo 50 ¢M, M0 KpaAM LENouexk pasmepbl
KOJHYCCTBO 110P yBEﬂH‘-]MBaCTCﬂ. CU,’J,('}]J}KE{HHGM JIETYUHX KOMIIOHEHTOB MOsKHO
OBBICHUTL TAKMKEe MHHJAJEKAMEHHBIH — Xapakrep  HHAKHHX JIOJACPHTOB B
NPUKONTAKTOBLIX uactsx. ['assl u napul npu o0OpasoBalHH HHKHETO MOKpOBd
cKalipBaaucL B nepu(peprueckoil 4acTH, a 00pasoBaBIIHCCS  NYCTOTKH
BIOCTEACTBUH  3AlOJHSIHCL apParoluToM ¢ XapaKTePHLIM — palHaJibio-
JVYHCTLIM CTPOEHHEM, KOTOpOe SIBJISAETCsl TAKKe OJHHM H3 OTJAHYHTEALILIX
NPU3HAKOB JJIS JOJePHTOB HHMKHEro IOKPOBA.

XapakrepHoi 0COOEHHOCTLIO JIOJIEDHTOB HHMKHHX W BEpPXHHX TNMOKPOBOB
apasercss MX OTAeabHocThb. I[locsaennsias  paziuuHa B HHAKHHL M BEPXHHX
jlojlepuTax.

OcHoBHOH OTAEABHOCTLI  Ao0JaepuTOB  JlopHICKOro nuarto ABjasgercs
nofylieyHo-MmapoBuaAHas u croaduatas. Croabuaras OTAeNLHOCTh Xapak-
Tepia JJisi LOJepUTOB BepxHero noxposa (¢ur. 23). Ona obpasyer 45 u

dur. 23. IpyBocronfuartas OTAENbHOCTh B BepXHEN HACTIL BEPXHEro MOKpOBA

(y ¢ Onsym)

G-rpanible NpU3MBl ¢ Auamerpame croados 1o 50—60 cru. Croadul 06w o
nepnenuKyasapibl, Yacto OHH ObIBAIOT M30LHY T, OCTABJAA BleYaTICHHC
HaKJo0la MX JPyr K APYTY IO/ OCTPBIM  YIVIOM (pur. 24). Donee peJiKoi
apJsieTcss Beepoolpasno  pacxoisiascd  cHcTeMa TPellHH OTAeJbHOCTH,
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4TO, BEPOATHO, MOAHO OOLSICHMTL PasiyBoM HJIH HAKJIOHOM IIOKPOBa B
cyyae oOTeKalus HepopHocTel ApesHero peaveda. Xapaxkrep OTAeAbHOCTH
AT ZOJEPHTOB  HHIKHErO  [OKPOBA—TJIbIGOBO-apoBuinblil  (Qur. 25).

Gur. 24. Mzornyras .croaGuaras OTAEALHOCTL B
BepXHHX jogeputax (no gopore Camani—QOu3yH).

Paasmep rapio-mapos or 50 g0 80 cm. Tlossienne «wapoBoii oTAe/bHOCTL
CBA3aHO ¢ TIpoleccaMH BLIBETPHUBAHMA.

[ToMHMO TpemiHH OTACJILHOCTH, HAOJIOAAIOTCH TPEULHibl  PasJIHuHblX
HanpapJeHni, CrnocOGCTBYIOIMX 00pPa30BANHI0 CKaJbHBIX BLIXOLOB, 4acTo
MMEIOLIHX CTYMeHUaTbhlH OO0JHK.

OTtcyTreTBHe KakuX-1HOO TPH3HAKOB BLIBETPHBAHMS Ha MOBEPXHOCTH
HUAHErQ MOKPOBa W Ha/JM4YHe MaJ/JOMOLIHBIX [POCA0eB HHTEHCHBHO 000K-
JKeHHBIX [VIHH YKas3blBaloT Ha TO, UTO BV/JKaHHYECKOe H3JHsiHie, 06pa3onas-
nee BTOPOH HOKPOB  JOJNEPHTOB, COBEPLUMJIOCL O3  CKOJBKO-HHOYIL
JUTUTENBHOTO TepephiBa 10c/e [epBOro W3/ HsHHS,

B ornowenun Bozpacra 3(pPy3uBHOIO KOMIJIEKCA, KAK ObLIO CKAsalo
poiie, Her eawnoro  muenus. Ko H. ITaddenronvir  (1946) cuwraer ero
o6pa3oBalieM UYETBEPTHYLOTO Nepuojia, a OGOJLUIMICTBO HCCAeM0BaTe H
BO3pacT BYJKAHOTEHHOH TOJLLH, OXBaTblBalouiei 3hyauBHLIIT KOMIJIEKS H
03ePHO-PeUHbIe OTJOKeHHs, NPUHHMAET KAK BEPXHeIJTHOIEHORBLIH.
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06 s(ysuBubix 10POAAX B JHTEpaTYpe HMeloTCsH BechMa CKyaHble
paHHbie, H cofpauiblii HAMH MaTepHas jlaJ] BO3MOZKIOCTL MHOIOCTOPOHHE
H3YUHTL BbLILIEyKa3alible Bce TPH [OKpOBa.

[ETPOTPAGHUECKAST XAPAKTEPHCTHKA
Kak yKe TOBOPHJIOCH Bbllle, BepXHEINJIHOLEHOBDII 3 (PY3UBHLIH KOMII-
mieke Jlopuiickoro nJaTto COCTOHT H3 TPeX IOKPOBOB OCHOBHBLIX TOPOJL:
nepBblil CJ0KeH U3 OJHBHHOBBIX 0a3ajbToB, BTOPON 1 TPeTHil—H3 JoJepH-
TOB*.

Gur. 25. FapGoBo-noayweynas OTAEIbHOCTh B HHAKHHX
AoaepHTaX.

JlosepuThl HHZKHErO M BePXHEro rnoKpOBOB XdPaKTEPH3YIOTCA OAH3KHMH
WM TIPAKTHYECKH TOXKAECTBEHHBIMH CTPYKTYPHBIMH H MHHEPAIOrHYECKHMH
0COGEHHOCTSIMH, Pasinyfe MEXKAY KOTPbIMH MOMKHO YCTaHOBHTL TOABKO
NpH MOMOULH KOJHYECTBEHIO-MUHEepaJorHicckoro nojacuera u no xapakxre-
PV BTOPHYHBIX MHHEPAJOB, pa3BHBAIOLIHXCs no nopojoodpasyouim MHHe-
pajam.

Haun6osee pacnpoctpaHeniibiM - THIOM  MHKPOCTPYKTYpBI  SIBAHCTCH
nepexofHasi Memjay O(QHTOBOH M NONKHA0O(UTOBOMH, XapaKTepHusylouasncs

* () KoanyecTBe MOTOKOB CpeLH HecdedoBaTedsell HMewTes pa3HorjaacHa Ho 3TO0T BOII-
poc HbIHE ABJSETCH :.l.i!CHyL'CHHHHbI.\I, Ped.
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MecTaMi 31auuTe/IbIbIM PA3BUTHEM, ocodento B HPHOOAOMWBEHHBIX YacTslX,
MmaaaroHuTo-XJIOPHTOBOTO fasuca.

Qausurosbie 6A3aAbTHL

BbiXxoasl OJUBHHOBLIX 0a3aJbToB BeChMa orpaHuucHbl, B ofuazkennbix
YaCTIX OHE XapakTepH3yloTes WapoOBUAHOH OTAEMbHOCTLI0 H TPELLHHOBATO-
CTbI0. MakpOCKONHYECKH [OPOJAA TEMIO-Ceporo [BeTa, CTPYKTYpa apuposasi,
TEKCTypa MaccuBHasl, [0pOja B LEJ0M TpewuHopara. MuHKPOCKOIHYECKI
CTPYyKTypa oT aPupoBOH 10 MHKPOMOP(HPOBOH ¢ MHTEPCEpPTAJLHOH CTPYK-
Typoii ocHOBHOK Macchl ((ur. 26).

B Oypo-uepuoe crekJo MeTacTaduca, NPOINHTAHHOIO MHOIOUHC/IEHHbBIMI
KpUCTA/LIHTAMH H TJI0OYIHTAMH NOJEBOTO LINATa, MOrPYAKeHbl MHOTrOUHC/Iel-
Hble MHKPOJHTLI M JIeHCTBl COBeplIeHHO cBexero miaruoknasa. Muoro b
MOpo/ie CBEXKHX 3epeH oquBHHa; ©GoJee WIH Menee KPVIHbe 3epla HMeEIoT
YETKO BblpaseHiible Kpucrajjiorpaduueckie ouepTaHHA—POMOHUECKHE,
lpamMuiaThHble, TPeyrodbHble, TPH3MATHUECKHE, a MeJKHe 3epHBLIIKH
XapakTepH3yIOTCA KPYIVIBIMH OUepTaHHAMH, OHH OeCUBCTHLI, ¢/1ad0 Tpel-
nopatul. OauBuH obOpasyer cepuiiiio Nop(pHPOBBIE BKJIKOUEHHS, MECTaMH
oOpasoBbiBaloTesl rvomeponopduposble ckomdennsi. Becoma peako wad.aio-
JLAI0TCA  OKHCJBl  KeJesa 110
KpasaM 3epeH. XapakTepHbiM
JIJIsT TaHHOH FPYHIBL HOPOJLLI
SIBIAETCA OUEHh OrPaHHUCHHOE
NPHCYTCTBHE  KJIHHOIHPOKCE-
Ha, a B pAje ULTU(OB, KIHHO-
[I[‘lpOKCEH coBepuieHHo OTCyT-
CTBYET. B’l'()phl[\a‘[ rJidBHbBIM 110~
1)();[0()6[733}-'1()”[”M J'VllllI("i)?'iJl().\i
SIBJISIETCST  11J1ATHOKJI43, KOTO-
pulil B BHAC AeiicT 1 MUKPOJIH-
TOB NMORPYZKEH B TCMHO-Oypoc
CTCKJO MeTacrasuca, ¢ MnokKa-

Gur, 260 Onusnuosslit 0asansT © HHTEpPCEp-
ragbHoil crpyktypoit. Hla. 46, odn. v .- zatejeM npejgomacius 583
er. Tymansin, (yp. 72 uux. 11). M3peaka mnonazalorest Jeit-

CThbl CO CJeJddMH c/j1adoro oi-
JIABJICHHS, UTO CBH/IETENLCTBYET O BbINajenud GoJiee HIH MeHee KPYIHHLIX
JIEHCT MJ1arHoK/aa3a 3af0Jro /10 H3JAUAHHA JaBbl.

ITo samepaM onNTHUECKHX KOHCTAHT IJIAaTHOK/IA3 omnpeaeqsercs Kak
Jabpanop, cojepzxKaHue aHopruTa ot 56 no 57%, 3akon  JABOHHHKOBAHHS
KapiacOajckuii, [IpuOaHKeHHBIH XHMHUCCKHI COCTAB OJHBHIOBLIX 0a3aJib-
TOB, OTpeJeIennbli 110 [I0Ka3aTeTH MPeIOMICHHST HCKYCCTBEHHOTO CTeK.1a
IOPOJbI, COTJIACHO KPHUBOH, paszpadoraiuoil asropoMm cosmectno ¢ I, M.
Mxkprusinom (1966), noxaswvizaer copepmanue SiOp 48 49%. Jlanubie
NMPUOTHKEHHOI0  XHMHHYECKOr0 - coCTaBa NMOATBEePIKIAIOTCS TaKKe MOJIHBIM
CHAMKATHBIM aHaJH30M, [0 pPe3vibraTaM KOoToporo cojepxanue Si0O,=
=48,3% (cMm. Taba, 46).
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Hoaepuru

Makpockonnueckn — 40JepHTH  peACTaB/eHbl TBEPABLIMH  IIDEHMY-
HIECTBEHHO MACCHBHLIMH, peXe MOPHCTBIMH OT TOHKO- 1O MEJKO3ePHHCTOrO
caoxkenns nopoaamu. Liser ux or ceporo ao temuo-ceporo.

MuUKpOCKOnHYECKH—CTPYKTYpa NOpOAbl noaeputosas ((pur, 27), noiiku-
J00(puTOBAsH, MOCTEAHAT XapakTepHa A5 JIOIEPHTOB  BePXHEro MoKpoBa
(pur. 28), B HHIKHHX JL0IEPUTAX BCTPEUALTCA TAKIHKE OJIHTO(HPOBAA CTPYKTY-
pa. Iofikuioopurosasi cTpykrypa XdpaKTePH3YyeTCsl pPAa3BUTHEM HauboJce
KPYIHBIX KOPOTKONPU3MATHYCCKHX Bblje/eHHii KAHHONHPOKCena, B KOTOpble
3aKJIOUEHDBI JIEHCTB MU1arHoK/1a3a. Mioria cpocTku miarioksasa ODHEHTH-
POBAHBLL B CaMbiX pasHOOOpa3HbIX HaNpaBAenHsiX; BCTPEYAIOTCS  TaKiKe
CPOCTKH KJIHHONHPOKCEHA W IIarHokaasa. BaauMoornomenye MeKay coOoi
[JIABHBIX, CJIAraiounX Nopoay MHHEPANOB, CBHAETEALCTBYET o CACAYIONieM

$ur. 27. Humunii  posepur c JLOJIGPUTOBOI
crpykrypoit.  Hla. 105%31, Crenanasan.
(yB. 63 Huk. 11).

NOPsJIKe HX BbIAECJCHUS: nmepBbiM KPHCTa N IH30BaJICst THTanOMarueTur,
(Hal’)‘fﬂ(}ﬂa(“]\.‘llxlﬂ BKJKOYEHHbIM Kak B OJTHBHHE, TakK H B IIHP‘OKCCUE). 34TEeM
KPpHCTAJJIH30BaJHCL HauOoJ ee [IJLH[,)M()[)([)I!blt‘ 3epHa oJaHBHNA (HH(’)."HO;’I.’:]C-

®ur. 28. Bepxuuii AOIEPHT ¢ NOAKHI00(GHTOBOI
crpykrypoit. [li. 1054/33, c. Onayn,
(yB. 63 nuk. 11),

~]
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MOFO B BHAe BKJlOueHH# Kak B IHpoKcele, Tak W B fJiarHoxaase),
NPeANOCHCHHM BbIACIHIICH KIHHOMHPOKCEH, BKJIOUEHHbIH B TJ1arHOK/Ias,
KOTOpHI BMewaer B ceGsl Bbllleniepeyncierible  MHHEPAJBL BO3MOZKHO, B
BEPXHHX AOJEPHTAX BblJeJeHHe [UIarHOK/Ia3a H NHpOKceHa NPOUCXOAHIO
OHOBPEMEHHO, TaK Kak OHH 00pasyloT Kak fbl B3aHMHble IPOPOCTaHHSL.
MoskeT ObiThb, AaKe MeCTaMH KDHCTANJIH3alHsl [J1ardoK/a1asa oleperkadd
KPHCTA/UIH3ALHIO KIHHONHPOKCEHa, TaK Kak oH oOpasyer NOHKHIHTOBBIE
BPOCTKH B IHPOKCEHE.

B cocraB /0JePHTOB BXOASAT CJeAylOUHe [JaBHble MHHEPAJBL:
nabpajop, OauBHH, asrur  (cM.  TaduL 22). JlanHble MHHepaJjoryye-
CKOFO aHanuada (CM. HHJKe) YKasbiBalOT Ha  NPHCYTCTBHE B HOPOAC
uMpKoHa, anaThrta, cdena, Ha EIMHHYHBIE 3HAKH  DYTH/4, KOPYIILd,
wibMenuta u  aooputa. ks pyaHbIX  MHHEpaJoB, B annnTH(pax,
YCTAHOBJEH THTAHOMATHETHT, FeMaTHT, MHPHT, MATHETHT, B OueHb Orpami-
YeHHOM KOJIHUeCTBEe XaJbKOMMPHT, B OJHOM cayuae chageput; B IPOTOJIOU-
Kax OOHapy/KeH CaMOPOJHBIH LHMHK H BeCbMa PEAKO-—CaMOPOIHOe KeNE30
B BHAe MEJIKHX OKPYIJIbIX 3epeH. M3 BTOPHUHBIX MHHEPAJIOB PA3BHT Na/aro-
HMT, AMHICHT, KaJbIHT H OKHC/bl JKele3a, M3 XJI0PHTOB pejlkHe 3epHa
aHTHTOPHTA.

Tabauya 14

KoJliecTBeHHO-MHHEpaIbHbI COCTAaB JA0JIEPHTOB HHAKHEr0 noKposa B
06bEMHBIX MPOLEHTAX

[lepBuyHble MHHEPATBI
Ne Ne -
; MecTo B3RTHSA kauHomupox-| naarnokaas | Turanomar-
n/m I:;ng: OJIHBHH i (% Ay bl
1 27 KyiA6pinies 10,3 2542 56,1 8,4
2 28 flran 10,8 27,50 534 8,8
3 284 Slraan 6,2 30,4 57,0 6,4
4 31 Crenananan 13,2 20,1 54,8 11,9
] 39 Kawarau 10,7 22,8 58,6 759
6 493 Akopn 17:5 12,0 4755 30,0
7 494 Akopu 13,5 1755 5510 13+5
8 4944 AKUPH 11,9 17+9 877 12,5
9 496 Axopu 15,9 16,4 59,7 8,0
10 624 CrernanapaH 8,3 24,8 01,1 5.8
11 628 Crenanasan Tl 25,4 61,3 516
Cpeinee copepika- 11,5 20,8 56,8 10,8
HHe

Cpe NOpPOA0OOPA3YIOLHX MHHEPAIOB IaBHYIO POJIb HIPACT [J1arHoK-
na3. ComeprkaHHe NJarHokK/j1asa kouebaerca ot 47,5 no 61,3%, B cpennem
cocrapasier 56,8% (cpeanee Beiseaexo u3 11 manda, cu. taba. 14) s
HHKHHX JIOJIEPUTOB H HECKOJBKO Menblie—>53,9% —1J151 BepXHUX N0JePHTOB
(tada. 15). M3 mpeTHbIX MHHEPANOB KIHHOMHPOKCEH, npeacTaB/eHHblil
ABCUTOM, BCTpEUaeTcst B OAHHAKOBBIX KOJIHYECTBAX KaK B HHIKHHX, Tak u b
pepxuux jposeputax—20,8% u 20,39 coorsercTBenno (radua. 14 u 15).
Heckoibko HHAaue BejeT ceOsi OJMBHH, KOJHYECTBO KOTOPOrO B HHKHHX
posepurax mpesbimaer sasoe—11,6% nporue 5,89 B BepxXHUX JOJEPHTAX
(ta6s1. 15). Cpean pyAHbIX MHHEpaJoB IVaBHYiO POJb HIPaeT THTAHOMATIHE-
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Tabauya 15

KousuecTBeno- MHIePaNTLHBIT COCTAR IOJEPHTOR BEPXHEro MOKPOBa
B 06BeMILIX TIPOLEeHTax

P10 [TepBHunBbIe MHHEDA D 5;2:‘;;::36
Ni wifi MecTo
n/n B3SITHS o OKHC-
OB ! MHPOKCEH, MAArHOK- | PYJHBIH ; Kap-
b CAREHE Aa3 (% An)| Mmuiepaa SIS0 ﬂ;]e:(:- Gonat
1 30 |CrenanaBan 11,3 21,8 540 6,3 6,6
21 302 " 1057 2356 45,3 11,5 =t 8.9 =
3 471 |Ousyn 1s0 18,9 5246 24,6 2,4 ~
41 473 i 05 18,3 560 922 = 3.2 —
5 474 . 1,7 16.6 5ls1 26,2 — 4,4 —
6 475 s 6,9 15,3 43,7 20,3 - 13,8 —
i 476 - 8,3 17,51 51,9 14,4 — 8,3 =
8| 478 »—n 5,8 15,4 53,0 747 — 16,4 | 1,7
9 547 T_YMHHH}I 19,6 18,8 52,1 9:8 = — =
10 549 i 9,0 22,5 62,2 6,3 -— - -
11 550 " w 12,1 22,0 60,6 513 — — —
12 | 552 |laopariox 4,8 —- 40,3 6,4 38,1 10-4 —
13| 553 . 9,5 12,5 47,1 2,3 25,5 DI —
14 | 554 o 4,3 113 54,3 9,7 850 12:4
16 | 555 " 4,9 26,8 56,4 7,0 - 4,9 | —
16 | 556 - 5,9 20,8 49,5 13,9 s 6,9 | —
17 567 TyMﬂHﬂH 3,5 27,9 6(}!6 4,1 — 0,9 e
18 558 s n 3,0 15,0 55,6 24,0 - 2,4 =
19 559 " n 8,7 21,1 52,2 3,6 14,4 1 —
20 561 —n 8,2 - 38,2 - 40,9 12,7 —
21 | 562 . 34 23,5 59,7 5,6 — 8
B 563 % 5,9 27,7 59,5 52 — 1,7 o
23 |- b6 o 3,3 25,4 65,6 5,7 — — -
24 | 574 (Onavu 4,5 38,8 48,6 8,1 £o e
25 460 e 10,9 19,7 54,9 10,4 - 4,1
26 | 647 |Crenauaban 13,2 18,7 87,9 10,2 —- = e
27 32 — 10,5 21,1 52,6 15,8 ==
28 33 " —m 8,1 26,4 55,9 9,6 —
29 36 " 3,4 31,9 52,6 12,1 —
30 34 |Kaanuuno 9,4 23,2 58,0 9,4 - =
31 35 |Caparogka 2:5 29,6 61,0 6,9 — — =
32 | 463 |Onayn 10,0 15, 59,6 8,7 — 5,9 —
33 | 516 |Aaasepin 8,9 17,0 62,1 4,9 e 7»1
34 | 518 o 10,3 20,7 55,2 8,3 = 5,8 | -
35 | 551 |Maopariox 2,4 17,3 57,7 9,6 2 1 1350
Cpeanee u3 35 ma. 5.8 20,3 53,9 10,5 851

THT, BCTPEUECHHBI MOUTH B PaBHLIX KOJHYECTBAX B 0GOHX NMokpoBax—I108 n
10,5%.

MHUHEPAJIOTHYECKHWE OCOBEHHOCTi/I

IMoponooGpasyiowue MHHepabl

[Mopoasr Jlopuiickoro niato Gbiau onpofeBanbl HaHGOMee AeTajbHO C
IeJbI0 H3YYeHHS! MHHEPaJbHOTO cOCTaBa, Kak Mopojoo6pasyioulero, Tak H
akueccoprHoro. Iuskoe comepmanue akieccopiblX MHHEPATOR B NPOTOJOY-
Kax (4T0 SIB/SIETCA Pe3y/bTaToM MOHHKEHHOrO COMeDPIKAHHA STHX MHHepa-
JOB B MOPOJIE) HE J|a70 BO3MOKHOCTH CTO/Ib JETAJbHOTO H3VUEHHS HX, KaK
9TO OLITO CleaH0 /LISl NOPOA00OPA3YIOLHX MHHEPAJIOn, ONHCAHHE KOTOPBIX

NPUBOJIATCH HUIKE,
(4



CiaBubMu MOPoa0o6pasyIOMHMH MuIepataMi 3(P(Qy3HBHOIO KOMITIEK-
ca Jlopuiickoro nuato sSIBISIIOTCS: MIATHOKIA3, OJHBHH, KJAHHOTHPOKCEH.

[Trqeuokaas, CambiM  pacnpocTpaieninbiM — HOpPoA0OOPasVIONIHM MH-
Hepanom s apdyausor Jlopuiickero niaro snjsieTcs MIardok/jaas, pasme-
pul B (opMLl 3epeH KoToporo pasnoodpasnbl. Hautosree pacnpocrpanenisi
pasMmep I BceX TPH3MATHUECKHX 3epeH IIaTHOKIa3a Tpex MOKPOBOB
0,3—0,7 MM B Aauny npu mupuie B 4—5 pa3 mMenbIied,

Pe}Ke BCTpeEUarTcH doJee JJHHHBIE [puaMaTHYecKHe BblIOgeJICHH
nmiarnokaasza jaaunoid 1,0 u 1,1 My npu wupuse 0,15—0,20 mM. Taxkofi THn
BLIJIEJICHHH TTaTHOKIa3a XapakTepeH IJs1 JOJEePHTOB HHIKHErO MOKPOBA, B
KOTOPEIX HapAJYy ¢ MPH3MAaTHYECKHMH KPHCTAJN/JaMH BCTpPeuaroTest TabaHTua-
Thie GecopMeHHLIe 3epHa €O ¢MaG0 BbIPAKCHHBIM 30HAJILHLIM CTPOEHHEM,
pasMepsl Kotopbix mpesbimaiT 0.8—1,0 ecm B aauny u 0,6—0,8 MM B
wupuHy. ITrarnoknas  rualonuanToOBON  OCHOBHOH MacChl  OJMHBHHOBLIX
643anbTOR  npejacTaBJen B TpeobiajfaiieM  OOJBLUIHHCTBE  Cay4Yaesn
HIOJILYATBIMH MHKDOJHTAMH.

3epna miarmoka1aza oObIYHO CBeXHe W Tpo3padnble, B miarHok.aiasax
AONEPUTOB HHXKHETrO INOKPOBA BCTPEUAIOTCH 3€PHBILIKM PY/HOrO MHHepasa,
o/MBHHA ¥ aBruta. OJHMBHHOBBIE 3epHBILIKH B IJ1arHOKJase 0rKeJe3HeHbl,
HIJAHHTCHTH3HPOBAHBL M cjaf0 MaTarOHHTH3HPOBAHLI TOYHO TaK iKe, KAk
OJTUBHHBEI B TOPOJIE.

Mamenenne o/uBHHA B MOPOJE CONPOBOXKAAETCH YBETHUEHHEM 0O6heMa
M BbISLIBA@T pacTPeCKHBAHHE B 3epHe IIATHOK/IA3a; TaKHe TPELIHHBI B
TarHOK/IA3ax PACloNaraloTes NMpeuMyllecTBeHHO 0 mepupepHu KpHeTad-
JOB (B MECTaX CTHIKA C OJHBHHOM) paauaibHo jyuncto (dur. 29).

®ur. 29, Paanaabio-nyuncTele TPEUIHHB B 3€PHAX M/ATHO-
knasa. Uln 1077/54, Axrana. (ye. 120 #uk. +).

Kpome paanasibiio JyuucThix Tpenun, B 3epiax miarnokaasa Habawo/a-
€TCH TAKIKe MonepeyHas TpeuHHoBaTocTb, TPeHHOBATOCT 0COOEHH0 XapaK-
TepHa A TJIarHoK/I1a30B M3 JIOJEPHTOB  HHMKHErO MOKPOBA, NPHUEM, ITO
ocoGeHno nabJaioaaeTcs B MaJarOHHTH3HPOBANNBIX JIOJEPHTAX HHMKHETO
MOKpOBa. B npuamartuyeckux 3epHax Xopomlo BhIPAMKEHO JBOHHHKOBOE
C/IOKEHHE NPEHMYIIECTEEHHO 110 ajJb0HTOBOMY M Kap/cGaICcKOMy 3aKOHAM;
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H3PeAKa BCTPEUAIOTCS CJOKIIbIe JBOHHHKH TO KapacOaicKo-aJbOHTOBOMY
sakony (ra6.1. 16), nepejikn TakKe cpactanus GJOK-KPUCTANIOR; MOCTE/IHEe
Xapakrepno s JIOJePHTOR HHKIETO MOKPOBa.

Ilraruokaas mo croemy coctaBy cpaBiHTeNLIO OANOOGPazen H B
OCHOBIHOM MPHITALIEKHT K Psijly Kucsaoro gadpagopa (rada. 16), onpenenen
0 TOUHBLIM 3amMepam Ha (PeLOpPOBCKOM  CTOMHKE H IO 10Ka3aTeqsaM Ipe-
JIOMJIEHHSI, ONpeAeJeHHbIM HMMepCHoHubIM Metodom Ng—1,665, Np—1,558
(cpennuii mokasatean 1o 17 3amepam tada. 16). M3 tabauubl BHAHO, 4TO
Jabpanop HHMKHHX JOJEePHTOB UyTh KHCJee (cojep:KanHe anopTHTOBOH
Mosekyanl KoseGuercst ot 51 mo 55% ), uem sabpanop BEPXHHX J0JEPUTOB,
B KOTOPLIX cOojiepKaine aHOPTHTOBOH MoJeKyabl Kosaebaercst or 55 jge 60%.
Bosee KucabiM XapakTepoM Jadpajiopa W cpaBHHTeNbHO OOJbUIHM cOaep-
JKalHeM ero B HHMKHHX Jodepurax (cum, tada. 14 u 15), BeposiTHO, H MOMKIO
06bsIcHuTh  GoJee  KHCJALIH XapakTep JOJepPHTOB HHAHEro  10KpPOBa
(rabm. 46). f

B momepuTax HHMKHEro MOKPOBAa, Hapsly ¢ MJIAaTHOK/JI430M  paHueil
reHepaniy, BCTPEUAIOTCS TAKKe IJIaTHOKJIa3bl MMO3/IHel renepaliu ¢ KCeHo-
MOP(HBIM OUEpPTAHHEM H MHOTOYHCIEHHLIMM BKJOUYEHUAMH TEMHOLBETHHIX
MHHEPAJIOB, CO c1af0 BHIpaXKeHHBIM 30HaJBHBIM cTpoenueM, B OoJblHCTBEe
CJyuyaeB 30HAJILHOCTE NPOABJACTCH B BHIE KalMBI B mepudepuuyeckoil uacru
KpHCTAaJJ1a, BUYTPEHNSAs JKe 4acTh KPHCTaldia OcTaeTcd OZHOPOAHOH. ITo
yKasplBaeT Ha TO, YTO PeAKIHOHHBIE SIBJEHHH, HMEIOUIHe MeCTO B KPHCTaJ-
JH3HPYIOLIEMCS pacniaBe, NPOHCXOAMIH JIMIIL B TO3JHEM 3Tame KpHCTaJ-
jusauuy. MurepecHnl koneGawus B cOJeprKaHuM ILIATHOK/Ia3a B Tpejenax
OJIHOTO W TOr0 ke TOKPOBa OT MOJAOMBH g0 Kposau. KoadeGaunus B
COJIepKAHHN TJIATHOK/Ia3a B Pas3JHUHLIX 44CTAX NOKPOBA XapaKTepHbl JIsl
JIOMIEPHTOR HHKHEro MOTOKAa CHH3Y BBepX—or 47,5 mo 59,7% (cMm. taba. 14
00p. 493, 494, 494a u 496), uro, BepOSATHO, OOBACHIETCS MeCTHOH KPHCTA-
nusanuonnod auddepennuanueii, NOATBEPKICHHON elle TeM, UTO B 3TOM JKe
paspese naluaiofaercss 06paTHOE COOTHONIEHHE PYAHOTO KOMIOHEHTa,
KOJHYECTEO KOTOPOTO CHH3Y BBepX yobiBaer ot 30 1o 8Y.

AHaMH3HPYA XHMHUECKHIi COCTAB MJIATHOK/IA30B U3 HOJEPHTOR HUKIETO
(2 anamusa) w BepxHero (3 anajnsa) NOKPOROB, CJAENYET OTMETHTh, UTO OHH
VKIaJIbIBAlOTCS B paMmkax JgaGpajopa (ta6a. 16).

[IpucyrerBue mHeGoabLWIOrO KOJAMYECTBA B COTHIX Aousix Fe Mg,
BO3MOXKHO, OOBACHAETCA BK/IIOUEHHEM MeJAbYaHlIMX, HeBHIHMBIX [0j
OGbIYHON ~ OHHOKYJSIPHOH VMO TeMHOUBETHHIX W DYAHBIX MHHEPAJIOB,
KOTOphle HaMH OOHApPY KeHbl JIHIIL B HMMEPCHOHHBIX mnpenaparax, Takum
0Gpa3oM, IVIaTHOK/Ia3kl OCHOBHHIX 3((y3uBoB JIOPHICKOrO MaaTo HMeloT
cocras Jadpagopa (¢ HeGONBIINMHE OTKJIOHEHHSIMH, 4TO, BEPOATHO, MOMKHO
OOLACHHTE 3arPA3HEHHOCTHIO MPOGLI) M HAXOAATCSH B MPSMOH 3aBHCHMOCTH
OT COLEepKAHHS KPEMHEKHCTOTBI B NOPOJAx (XOTHA W COAEpIKaHHe KpeMHe-
KHCIOTBl JAaeT He3HAYUTEeJNbHLIE OTKJIOHEHHS! nopsiaka 3—4%, tak Kak
HCCACAYEMBIE  MOPOJBI OTHOCSTCS K OJHOH  OCHOBHON BerBH). Takme we
HeGONblIHe  OTKJIOHEHHSl HAOJIOAAIOTCA B COMepKAHHH TJIATHOKIA34 B
npejenax pasJHYHBIX 1OKPOBOB JlopHiickoro mnJjarto.
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B IHesix BLIAB/EHHS FeoXHMHUECKOH IPUPOAbl M1arHOKIa308 OCHOBIHLIX
s¢hdysuBos B 23 miarmokiasax M3 MpoTOJNI0YEK NOPOA Jlopuiickoro miaaro
(opHa mpoba M3 OTHBHHOBOrO 0a3a’abTa, 14 nmpob us HH/KHHX JIONePUTOB 1
8 npo6 W3 BePXHUX JOJMEPHTOB) OrMpejeselbl PEIKHe 1 PACCEATHbIE 3JeMeH-

Tadauya 16
Xumuueckuil coctas Jjadpagopa
1 2 3 4 5
Si0, 52,05 55,97 50,32 50,35 50,20
TiO, — 0,11 — e 0,20
Al,O, 28,79 25,33 28,81 30,16 25,56
FEQOJ 1 126 1,20 0,84 0,84 1,3
FeO el 1,07 === — 1:5
MnO - 0,01 <= -
Nag() 5’00 4,00 4,50 4,50 4,30
K,O 0,87 1,25 0,75 0,79 0,65
CymMma 100,29 102,24 100,35 100,18 99,46
Np 1,557 1,558 1,561 1,558 1,563
Ng 1,563 1,563 1,565 1,565 1,565
2V - - -L79 (x) L 80 (x)
Koauuectso nouos B nepecyete Ha 32 (0)
Si 9,58 9,99 9,34 9,23 9,44
Al 6,21 5131 6,31 6101 5,65
Fe+3 0,176 0,149 0,332 0,124 0,181
Ti1 — 0,017 — — 0,034
Mg 0,241 1,03 0,189 0,264 0,356
Fe+2 — 0,160 - — 0,236
Mn —- - 0,011 - :
Na 1,781 1,390 1,631 1,610 1,56
Ca 2,03 1,795 2,59 2,42 2,91
K 0,200 0,288 0,156 0,191 0,135
Ab 44,6 40,2 37,3 3852 33,9
Moa. % An 50'6 51!7 59!1 57 3 63,3
0, 4,8 81 3.6 4,6 2,8

1. JTa6pamop M3 HUXKHEro
3. 0. l'acnapsn., 2. JlaGpagop H3 BepXHEro aoJepnta J

nonepura Jlopuiickoro naato, cT. Tymanan (o6p. 40). AHATHTHK
lopuitckoro naato c. KyfiGniues.

(27). Amamtuk A. A, Tlerpocsu. 3. Jla6pajop H3 HHIKHETO jlONEPHTA Jlopwuiickoro nmaaro,

c. Cananu (51). Anamurak 3. O, Facnapsd,
ro maaro, r. Crenanasan (33). Anamn

sepura Jlopuiickoro nuiato, ¢. TyManss (44). Aunamuruk A. A, Tlerpocsn.

THI, MPHUOJHNKEHHDBIM
qyBCTBATENbHOCTBIO s C

KOJHUECTBEHHBIM
u, Be—0,0001%: ans V, Cr, Mo, Mn, Mg, Ga, u

METOLOM

4, JlaGpa/iop H3 BepXHero JAoJepura Jlopuiicko-
ik 3. O. Tacnapsu. 5. Jla6pajop u3 Bepxuero jo-

¢ OpPHEeHTHPOBOUHOI

Li—0,0003% nas Zr, Sc, Ni, Co, Ti, B ~0,001%: Pp—0,002%; N, Zn, Sr,
—0,003% wu Ba—0,01.

pESyﬂbTaTb[ CreKTpaJbHbIX anaJu3on CBeC

YTO MOYTH BO Beex npodax

06HAPYIKEHO H3 MAJIbIX METPOreHHbIX H/IEMEHTOR: Li/B
rpynmel KeJgesa 3a HCKIIOUEHHEM V, KOoTOpHIil BeTpeder JHUL B 7 npobax,

ocraapnnuie Ti,
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nensl B TaGa, 17. 3ameueno,
NIATHOKIA30B, 3a HCK/JIOUEHHEM JIBYX-TPeX,

e, Sr, Ba u3 3neMenToB

Mn, Cr, Ni u Co BcTpeuenbl BO BCeX ofpasiiax, ua meTas-



Conepxanue

3JeMeHTOB-puMeceil B maarnokansax Jlopuitckoro naaro (mo aamn m
CHEKTPANLIBIX MHANIAGN)

M—npod f Mn Ni Co Ti I ¢ Cr Zr Cu Pb Zn ) Ga ‘ \
OauBHHOBBIH® 6Gaszannbi
»0003— »001—- >
46 l bl | ToP ~0,001 =0,1 . ~0,003 ~0,0003 | ~0,01 8,88;) =0,003 ~0,003 ‘ 20,001
Huxuuu nonepmuni
| |
283 ~0,01 0,003 0,001— 0,1— ~0,003 ~0,003 ~0,003 =0,003 0,001 — =0,01 0,003 0001
0,003 0,3 0,003 0,01 0001
28 ~0,1 0,0003— —- (] — ~0,001 0,001 =0,001 =0,001 —-- - 0001 0001
0,001 0,3 0,003 0,003 0,004
31 =0,1 — — 87:13; — 0,0003 =0,001 ~0,0003 - - 04001 0,001
39 =0,03 0,0003— — 0,1— — 0,003 0,001—| =0,001 — 0,001
0,001 0,3 0,003 0004
40 ¢ 0,003—| ~0-0003 - 0>1— — ~0,003 ~0,003 0,001— ~0003 0004 0001
0,01 0,3 0,003 001 001
44 0,003—f ~0,0003 | =0,001 0,1— ~0,003 0,003 0,003—{ ~0,003 ~0,003 0,00 000/
0,01 (3 0,01 001
454 0,003— — s =0,1 ~0,001 0,003 =0,003 0,0003— =001 0,01 04001 0000
0,01 0,0001 0401
50 ~0,01 ~0,0003 0,C01 0,1— — =0,0003 =0,003 0,001— | ==0,003 0,007}
0,3 05003 0401
51 0,003 =0,0003 0,001 0,1- 0,001 0,003— =0,003 0,001 0:01 0001 001
—0,01 ) 0,3 0,01 04004
542 0,003 =0,0003 ~0,001 ~0,3 = =0,0003 =0,003 0,001— | =0,003 0,04 0,000
—0,01 0,003 0401
56 0,003 ~0,0003 =0,001 0,1— = 05,0003 =0,003 =0,003 ~0,001 0004 0001
--0,01 0,3 : 0,001 001
442 0,003 ~0,001 0, 13— — 0,0003 =0,003 =0,003 =0,003 0,003 0001 0,001
0 001
42 ~0,03 0,001 0,001 8,(1)3—— — =0 0003 0,001—| =0,001 ~0003 04001 04001
’ 0v003
41 0,01 ~0,001 e 0,1— — ~0,001 0,003 — 0,001— | ~0,003 0,01 0,004 0001
0,03 0,3 0,01 0,003 0,03
42a 0,01 — 0,003 0,001— 0,1 2 =0,0003 0,003 — 0,003 =0,003 001 0004
0,03 | 0,003 | 0,3 0,01 |
BepxHuit 1oanepnrn
| | | | |
32 0,003 ~0,0003 =0,001 01-—-03 | ~0,003 ~0,003 0,001—| =0,003 0,003— 0001 ~ 0001
33 0,003—| ~0,001 =0,001 01—03 — 0,001— 0,001—| ~0,003 0,003— =0,003 0,0 3 0,001
0,01 0,003 0,003 0,01 0,01
34 ~0,01 ~0,0003 =0,001 0,1— — 0,001— ==0,003 =0,001 =0,003 — 0,003 0,001
0,3 0,003 0,01
36 =0,1 = = ~0,1 — ~0,0003 =0,003 0,0003 — — — ~0,001 < 0,001
0,001
362 ~0,03 ~0,003 =0,001 Ov;— ~0,01 <0 »003 0,001 — ~0,001 ~0,003 —_— 0,003
0, 0,003
52 0,01— =0,0003 =0,0C1 =1 =0,001 ~0,003 0,001-—| =0,003 0,001— ~0,003 0,001~ ~0004
| 0,03 0,01 1 0,01 0,01
[TanaroHUMTH3HPDOBAHHBHE BepXHHH )
30 ~0,3 = EES 0,003 - = = 0,0001— —- -
0,0003
302 =0,3 ~0,001 — <0,03 — — 0,003— 0,0003— e — ==
0,01 0,001
48 0,003—| ~0,0003 | ~0,(01 0,1— - ~0,0003 ~0,003 0,0003—| ~0,001 =0,003 —
0,01 0,3 0,001
27 0,003 ~0,0003 ~0,001 0,1— = ~0,0003 ~0,003 0,003— | ~0,003— —— =0,003 — ~0,001
0,01 0,3 0,01 0,01 0,01
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JOreHHbIX SJeMEHTOB Medb BCTpeuela MoBCIOAY, He Bo Beex npodax obua-
pyxensl P u Zn; u3 rpynnbl peikHx 31eMEeHTOB B HCCJIELyEeMbIX npodax
perpevensr Zr u Ga. Berpeuenbl Takike pefKne 3eMJH Za u Y.

Crponyuid. CpaBuHBas COCTaB W COJEPIKAHHE 3/EMEHTOB NpHMeced B
IJATHOKI23aX OCHOBHBIX 1OPOJL BCEX TPeX MHOKPOBOB, CIeLYeT OTMETHTDL, UTD
NpHCYTCTBHE Sr MOBOJBHO [OCTOAHHO 1 COCTABJSET 0,1—0,3%, pexnko
onyckasich 1o 0,03%. Habmonaemoe nocrosinioe NpucyTCTBHE B ITarHOKIA-
3aX HABOJUT Ha MBICADL, UTO ST B OCHOBHOM MACKHPYETCA B KaJ/bllHicOAep-
KalUX MHHepaJax, B JaHHOM c/ydae B aHOPTHTOBOIl MOJeKyne, XOTd, 1O
nauibiM Taycona (1961), Sr ne xapakrepen st mirarnokaasos. C. P. Hok-
koaze, P. JI. Mutuens (1952) cumraior, 4to Sr nMeeT MeHbIIHIT HOHHBIH
paauyc, HO Gosiee BBICOKHH 3JIEKTPOCTATHUECKHIl 3apsjl, YeM HOH Ka.ausl,
H UTO Sr JIOIKEH HMEeTb TEeHJEeHIHI0 KOHUEHTPHPOBAHHA B KalblMHcoxep-
JKAUMX MHHepaJax, KOTopble MOTYT yaep:KuBath ero. Ha unatem npumepe
5Ta TOUKA 3PEHHs He MOJITBEPIKIAETCS, B HalleM PacrnopsKendH 5 XHMHue-
CKMX aHAJM30B MJarHOKIa3a, B Kotophix cofepxkanne K,O konebnercs ot
1,25 no 0,65 (ta6a. 16); kaszanoch GEl, uTo BOGpasie 27, B KOTOPOM coleprra-
une KoO 3asbimennoe u pasuo 1,26%, nomkuo 6bl10 6ol GbITh GoJiblile W
Sr ' . Ho 3ameueHo, urto cojaepanue Sr BO BceX caydasax oOcTaercs
[OCTOSIHHBIM W HE 3aBHCHT OT COJCPIXKAHHA Kajus, TOJydaercs, HTO
CTPOHNHMIi 1e CBfi3aH ¢ KaiueMm. BeposiTHO, KOHIEHTPATOPOM  CTPOHIHA
apasieTcsi Taarnokaas: wonm Ca®', Bxoawmui# B pemierky Jafpanopa,
cormacuo Bropomy mnpasuiy [oapammuara  (1952), Moxer OBITh JIerko
3aMelleH HOHOM TOTO JKe 3uaka M GJHM3KHM 10 pasMepam, no obJafaiomum
foslee BLICOKHM 3JEKTPOCTATHYECKHM 3apsaoM; B HaIleM CJayvae TaKOBHIM
SIBJIACTCA MOH CTPOHILHI.

Bapuii cpaBHHTENBbHO €O cTpoHuHeM cofepykurcss moutn B 1013 pas
Melbllle H B HEKOTOPHIX C/1yyasix B PABHOM KOJIHYECTBe ¢ HHUM; B OOJbLUIHH-
cTBe JKe cayuaeB cojep:kanue Ba B muarnokjaasax, U3 HUKHHX H BePXHHX
JIOTIepUTOB, paBioe U B cpeanem kogaebaercs ot 0,025 1o 0,026% (tada. 18).
[To panusim  Hokkoanca u Mutueana (1952), B cuiy G1M30CTH BRIHYWH
wounbix paguycos Ba u K—1,33 u 1,43 A coorsercreenno, Ba moxker nath
KOHIIEHTPAIHIO 110 OTHOMIeHHI0 K Kannio. Halnmu uccaenosanusaMu Januoe
npeAnogoXKeHHe NOJATBEPAKAACTCS: B NJIAarMOKIa3¢c U3 BEePXHero Jonepura—
B 06p. 27, Mo JAaHHLIM XHMHYeCKOro anamusa, comepxkanune K nemuoro
sapuimeno  (1,25%); B aToil mpofe 3aBbilleH0 TakXe cojepxanne Ba u
pasusiercst 0,03%, Toraa kak B Apyrux npodax mpu coaepxanun K 0,65%
H uyTh GOJIbIlle COOTBETCTBEHHO H TMOHMKaeTcs cofepxanue Ba—0,01.

Bxomxaenne 3aeMentoB Ba u K B pelnerky miarmokjaasa, 10 Ipej-
MOJOMKEHHAM Tex Ke HccaeqoBarer]ed, MNPOMCXOAHT (e3  3HAUHTENLHOrO
M3MEHEHHST MOC/eHeH.

JTurud, Bo Bcex aHaJM3HpPOBAHHBIX IIATHOK/IA3aX, 33 HCKJOYeHHeM
obpasnos 31 u 39, 6bLT BLifiBIeH s7aeMenT Li B BHIEpAKAaHHOM KOJHUECTBE
or 0,0006 no 0,001%, B ogHom ciyuyae—p 06p. 45a KoMUeCTBO ero Bo3pa-
craer 1o 0,003%. ITo nanueim Hokkomnaca w Mutdenna (1952), o6uapy:xenne
JUTHA B IJIATHOKJIa3aX KaJeLOHCKHX HHTPY3HBHBIX HMOPOJ OOBACHARTCS €ro
CBSI3BI0 €O BTOPHUHON CJIOAOH, W OHH cyuralor, 4To Li He dABafAeTca
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Cojtep/kanie MHKPOITEMCHTOR

JaeMenr. -
lopona Be Co

St ’ Ba

Mn Ti ‘ \Y% ’ Cr

Huwmunii nonepur 0,00012 0,160 0,025 | 0,027 0,02 0,002 10,001710,0015
Bepxuud poaepur 0,00001 10,16 10,026 | 0,037 0,02 0,002 |0,0015{0,0010

MepBHYHOI COCTABHONA YacTblo Maarnokitasa. [lo nawmm ueciregoBanusmM, B
20 mpoanaJH3HPOBAIHKIX MPOGAX COREPIICHHO CBEKHX 3epel ILTarnok/1asa
fe3 Kakux-THO0 cJeoB cepHiluTHaauy Oblr poiapiacH Li. B ananusuponaun-
HBIX TIpoGax Hab/loaeTcs TpsiMasi 3aBHCHMOCTh MexX1y Koauuectsom Na
i Li u 310 He cayuaiinoe siBJIeHHE—Ha 3TY CBA3L JUTHA W HATPUA B TPUPOI-
HLIX Mpoleccax prepsble obpatisa suumanue eute A. E. @epeman.

JI. B. Taycon (1961) npu OanaucHpoBanuu JHTHSI MO0 MOHOMHHEpa/b-
HBIM (DPAKIHAM TPAHHTOHIOB CYCAMBLIPCKOTo §aTO/MHTa MOKasal, 4TO CPejH
CBETJILIX MHHEpPAJoB NMopoJ Hanbogee BLICOKMM cojlep:annem Li otauyaior-
cl TMJAATHOKJIA3HL,

Bepuaauit otnocuresaniio K Li coxep:urcd B MOAYHHEHHOM — KOJH-
yectBe. Depnaauil yeraHonleH B mnpeofganalolieM OO/LIIHHCTBE c/ydaes
B 11po6Gax MIarHoKIa30B H3 A0JEPHTOB KaK HUKHEr0, TAK U BEPXHEro 1oKpoBa
H 13 OJMBHHOBOTO 0asaabTa B Bbiepmauninom koauuectse. [Ipucyrersue
OepH/JIHA B [JIACHOK/IA3aX MOZKHO CUHTATL BHOJAHE 000CHOBAHHBIM, TAK Kak
Be, sapasiach JHTOQHILHBIM 3I€MEHTOM, H30MOP(HO BXOAHT B CTPYKTYPHI
CHJIMKATHBLIX [0POA00OPA3YIOWHX MHIEPAJTOB, B HAUleM CJay4yae B IL1arHo-
KJaasol B Koauuectse 0,0001%, B peakux cayuasx nopbiagics 1o 0,0003 %
(mp. 45a).

Hupkonuid u easnud. VM3 pepkux 9aeMelToOB, B MJardokaaszax Beex
H3YYeHHLIX OCHOBHLIX 3(P(Y3HBHLIX TOPOJ, NMOCTOANNO TNPHCYTCTBYIOT R
pasubix Koanyectsax Zr u Ga. [lupkouuii B koanuecrse 0,001—0,003, pemxe
nocturas 0,01% (np. 52, 30a) sepxuero nonepura u 41, 42, 44—HuxKnero
JIOJIEpHTA; TaATHst uyTh Goablie, o6bluio copep:xkanne ero B 609% aunaausu-
poBanublx mpod 0,003%, a B octajvubix ot 0,003 no 0,01, npuuem mnpuse-
JleHHBle Manubie (Taba. 19) nokaswiBaloT, 4TO OTHOIIEHHe TaNTus (YMHOK.
wa 1000) K adOMHHHIO OCTaercy [pakTHYeCKH TMOCTOAHHBIM; BO BCeX
HecJMeI0BaHHbIX oGpasiax cojepranie aTOMHHHST MeHFeTCs] He3HauHTe/h-
HO, HA3MEHeHHe KOMHYeCcTna raJliHs MpH ITOM TOXKe OKasLlBaeTcsl HeaHnauH-
tenbHbiM.  QueBHIHO TakXkKe, 4yTO MHHEPAJOM-HOCHTEJIEM 3TOro PeLKOro
anementa—QGa B 6asajJbTOMJaX, TAK Ke KAaK B IPaHHTOMAAX, MABJsSETCA
IJTATHOK/JIA3, UTO OOBACHAETCH BO3MOMKHOCTBIO 3aMEUIeHUs raJanemM aJioMH-
HHS, HAXOAAUIEr0Css B UETBEPHOH KOOpPJAHHALHK pelieTKH [J1arHokaasa.
Tecuas reoxuMuyeckast CBA3b ra/JJIHg H aJIOMHHHS onpejesasdercd OJH30CTLIO
HX XHMHYECKHX M KPHCTAJJIOXMMHUYECKHX CBOHCTB, 4TO 0O0YC/JAOBJIEHO
GAM30CTBIO  HX HOHHLIX pamycoB— AP+ 0,57A Ga® —0.62A, cxoausM
CTPOEHHEM aTOMOB H OJHHAKOBOH BaJeHTHOCTLIO.
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Tabauya 15

B IIArHoKAa3ax (B %)

Ni Ga ’ Cu l Mo Pb ) Zn { Zr ’ Y ' Li
0,0006 0,003 0,014 0,006 0,003 0,003  0,0025/0,0014
0,0007 0,003 0:0017 | 0,005 | 0,004 0,004 0,008 0,0014]0,0014

[pucyTetBHe  unpkonns B moBOMHIO BBIZIEPKAHHBIX  KOJIHYECTBAX BO
BCEX HCCIEOBAHHBIX NIArHOK/IA3aX M3 JaB Tpex MOKPOBOB KakK OBl HABOJHT
Ha MBICAb, YTO OH BXOJHT B MHHEpAT B BHIe u3oMOpdHOH npumecn. Ho
H30MOP(DHOE BXOK/IEHHE HPKOHUSA B Nopo1006pasyoLIHe MUHEPAIBI, COTac-
HO JTMTEPATYPHBIM JaHHBIM, ellle He AOKA3aHO (Taycon, 1961) u pane
ClTydaes obHapykeHHe UHPKOHMA B MHHEpaJsax r'paHHTOMAOB MPHIHCHIBAET-
C#l BKJIIIOUEHHAM IHPKOHA, BHIHMBIX MOJ MuKpockonom. B namem cayuae, npu
MaKCHMAJLHOM YBeJTHYEHHH (0GbeKTHB 60) BKIIOUEHMS UHPKOHA B JIATHOK.J14 -
38X He 0GHAPYIKEHDI, TAK UTO NPHYHHA MPUCYTCTBHS UHPKOHUS B [IATHOKIA-
3ax (B cpeanem 0,0029%) noka uro OCTaeTCst He OO BLACHUMON,

Kak Gbli0 ckasano oime, us /IEMEHTOB TPYINOLL JKeJe3a BO Beex npo-
6ax mouTu pasHoMepHo BcTpevennt Ti, Mn. oy NI, Ca, ¥, nocaeHuid
STEMEHT BCTPeYeH TOMLKO B 7 mpoBax. [To nanueiM Hokkonnca w Mutuenna
(1952), npucyrersue V u Cr mosxno OOBACHHTD BO3MOMKHOCTDIO H30MOp (hHo-
ro sameiernst Al B cBs13n ¢ 6.1H300THIO HOHHBIX paauycoB V=0,61—0,65 A,
Cr=0,654 u Al—0,57A

Tabruya 19
Otnowmenne Ga u Al » 1arHokmasax sddysusuelx nopos
Jlopuniickoro miaro
Ne npo6ni ll lopona u nokpos Ga/Al* < 1000
40 Hone pur—umwuuii NOKPOR 0,35
441 " " .. 0,24
51 § ” 5 0,20
‘54 " n " 0!23
27 Honepur—repxuuii noxpos 0,39
33 . 8 i 0,36

« Coaepwanne Al BasTo M3 nannmx XHMHMECKHX  ananugos, coxepxanne Ga-—no
AANUHLM COEKTPAALHLIX AHANH30E.

Yro xacaercs ocraabibix IEMEHTOR, TO, BEPOATHO, HX MPHCYTCTBHE MOK-
HO OOBSICHHTE BKTIOUeHHAM K SEPHBILIEK DYHBIX MHHEPAJIOB, HabIogaeMbiMK B
3€pHax mrarmokyasa. 3ameueno, yro Komuyectso Co B miarmokmgaszax wus
HHAKHHX JIONCPHTOB YyTh GOJblle, yeym B fITaTHOKTIa3aX BePXHHX [OJePHTOB.

M3 merannorennsix smementon HHTEDECHO NPHCYTCTBHE MeIH, IOBETeH e
KOTOpOit Gosee mim Menee paBtomepno. Komnuecrso menu s MJIaTHOK/Ia3a X
H3 HHMKHHX H BepXHHX 10JepHTOR 0,001—0,003%. TMosenenue HHHKA 10
OTHOWIEHHI0 K CBHHIY GoJee HepasHOMepHo. Ilunk Berpeven snmp g Tpex
H3 13 npo6 numKuux AOTEPHTOB u 3 o6pasnax us 6—Bepxunx JLOJIePHTOB,
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a B TIArHOK/JIa3e OJHBHHOBBHIX 06a3a/]bTOB ero cOBepllieHHO HeT. 3ameuen
3HAYHTEILHBI pasdpoc B COAEPKAHMHM ZN B MIATHOK/IA3aX HCCJAeLyemblX
nopox (0,003 o 0,01%), B onuom ciayuae jpaxe 1o 0,03%, uto, BEpOsATHO,
MOZKIIO OOBACHHTH HEPABHOMEPHBIM BKJIIOUEHHEM 3epHBbIIIeK CaMOpOoAHOro
IIMAKA, KOTOPBII BCTpeuaercs MOBCEMEeCTHO B MPOTONOYKAX HCCJEyeMBIX
nopoJ.

Uactotra BCTpEUYaeMOCTH CBHHIIA B IJIATHOK/JIA3axX, TPH OTCYTCTBHH
BKJIIOUEHHA CYJb(GUAHBIX MHHEPAJIOB B HHX, C KOTOPHIMH YaCTHYHO MOT OHiTh
crsizan Pb, o6nacHsieTcss TeM, UTO 3TOT 3J€MEeHT MO CBOHM  KPHCTa/JOXH-
MHUYECKHM OCOOEHHOCTAM MoMKeT ObiTh cBsizan ¢ K, KOTOpBIH B MajoMm
KOJIHYeCTBe, HO BO BeexX caydasx Oblia ofHapy:KeH B IJardoknasax (ra6J.
17)s

B ortHowenun copep:anHa peiKkHx 3eMeab® 3ameueno, yro La u Y
MPUCYTCTBYIOT BO BCEX H3YUYEHHBIX MJATHOKIA3aX B KOJHUECTBAX, JOCTYMHLIX
onpeeeHHI.

Cognep:Kanue JaHTaHa B IJIATHOK/JI43axX TMOBBLILIEHHOE 1O CPABHEHHIO
Y, H MakcHMaJbHOE ero cojep:Kanue nabmaogaeTcs B HanOoJee paHHHX
o0pa3oBaHUAX.

La n Y B niarnoknasax, sepostHo, uzomoppro 3amemator Ca.

JLois BbIsSICHEHHS! FeOXHMHYECKOH MpHPOAbl MTArHOK/IA30B H3BEPKEHHBIX
nopoj B Tab.a1, 21 npUBOASATCA JlaHHbIE pacnpeaej]enHs peIKHX H paccesHHbIX
3JeMEHTOB B IIaruokJasax sd¢ysusnbix nopoa Jlopuiickoro mnaaro u
aHa/JorHuHble JaHHBle I MHTPY3HBHBIX NMOpoa Apyrux obaacreil. Beumpy
CKYAOCTH JHTEPATYPHBIX JaHHBIX, Mbl OTpanHynBaeMcs AanHbiMu Hokkouaaca
u Murtuensna (1952) u nanusivu T. A, ApeBwiatan no QaHKOBBIM TOpogam
Merpunckoro maytona Apmsinckoit CCP (no Heony6/uKOBaHHbIM MaTepHa-
Jam).

Tabauga 20
Cpe/inee colepiKaHie HTTPHSI H JaHTaHa B NJAArHOKIA3ax W3
ocHosHuX 3ddyausos Jlopuiickoro naato
(B yacTaX HA MIJLIHOH)

Mopona Conepxanne Y B Coaepxanue La B
[IAarHOK1a3ax B y/r|nnarnokaase B y/r
OJauBHHOBBIH 0a3a1bT 10 =4
Humuuit poaepur 10—100 100--300
Bepxuuii noaeput 10—100 100

IIpu paccmorpenun taGua. 21 ¢ scHOA  OYEBHJHOCTBID BHICTYMaeT TO
nonoxenue, uro (Ga COJAEPMKHTCA 1IOUTH B OJMHAKOBBIX KOJIHYECTBAX B
NIarHoK/aa3ax pasHOTHNHBIX MOPOJA B KOJHYecTBe 2—4 jecsATKa 7 /r.

Xpom ne ABIAETCS XapaKTePHBIM  3J1eMEeHTOM JJs TJIATHOK/I4a30B,
BCTPeYaeTcsd OH B MaJIbIX KOJHYeCTBAaX M TO He BO Bcex npobax.

Banadui BcTpeuen B BBIAEPHKAHHOM  KOJHUECTBE OT HECKOJBKHX /10
11%/r B niarsokiasax paccMaTpHBAEMBIX —MOPOJ, HECKONBKO OCOGHSKOM

* K coxa/lleHuio, naHHbie o cOJdepxKaHuu JAPYrHX peJKO3eMe/bHBIX 3/JEeMEHTOR BOBCE
OTCYTCTBYIOT, 3TOT mpofen AymaeM BOCTONHHTL B AajbHeiliem,
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CTosIT AHOPHTHL Merpunckoro nuytona, B Kotopbix V Berpeuen npubJan3u-
TeNbHO B KOosauyecTBax, pa3 5—6 Ooabwnx. ITo mean Aanuble He o4HO3HAay-
HBI.

Ilo coneprKaHHIO JHTHS 3aMeTHBI TAK¥Ke 1e0oJblIHe OTKJIOHEeHHSs; 00bIU-
O OH COAEPHUTCS B HeGOJBbIIHX KoauvecTBax—ot | go 77 [r.

Kak ko6anbT, Tak M HHKeJb He sIBJASIOTCS XapaKTePHbIMH JeMeHTaMu
M8 naarkokgasos. B ocojep:kanni  HHPKOHMST  3aMeTHO NSITHKPaTHOE
oforalleHne B miardoknasax s(pgysusroro Kommiekca Jlopuiickoro niaro.

Heckonbko 0coGHAKOM cTOST nutarHokaassl Jlopuiickoro miato no co-
aepxKannio Mn, KOTopbiM OHH 00OrallleHbl B TpeX-ueThipeXKpaTioM pasmepe.
[To conepxanuio Sr 3amerna Hekoropas (Noka BecbMa OPHEHTHPOBOUHO)
3aKOHOMEPHOCTb—IIOHH KEHHe  COJep:KaHusf  Sr 1o Mepe  yMeHbIUeHHS
KHCJIOTHOCTH TIIaruok/Jasa. B coaep:kanuu CBHHIA NJArdok/aassl ApMeHuH
HECKOJMbKO 00orallleHbl N0 CpaBHeHHIO ¢ MJarHoK/Aa3aMu APYrux oG.acreii.

Tabauya 21
Cojeps:kaHne paccestHHBIX 3JeMEHTOB B 7 /I B MJarHokJaszax
3dgdysusubix nopoj Jlopuiickoro miaTo M B pasiHUHBIX NOPOAAxX

Apyrux obaacreit
&0 P 2 ° ) Jlafikorble nopoxwl Merpun-
® °& z - ; CKOTO NAYTOHA ApMAHCKOI
= 7S &= i
2l BE | mk =2 = B — St
E 20 S & « "
= o = < (=4 4
a_:u q: = = P = (5]
= E = = s = 3 -
5|38 | 28° | B¢ 2
o = O (T = g_ = =
o = 552 e =g =S £
] F = me o= = &= . 5
= EZ2 v, =Y 2 =5 = &
= =z i) Qe o = e = - =
o @ T == = &5 = = o
ol TR B g H gam k=4 zS = g 2
8l éte | 552 | RS2 T el O ] 5
Sl = e c ) (B e O'EC =1 iy S g =
(:1:1 17 14 19 18 25 21 43,7 10,5
Cr 9 = 3 0,47 618
\Y% 11 9 ) 1,2 57,5
Cu 9 = Her 1aunbix | Her aauusix 7+8 63
el i 1 1 = 1,2 58 31D
Ni 3 - - g 3,9
Cia 5 7 -- - z — 58
7t 30 7 , - 2,3 5:8
Mn 148 38 23 G 22,7 43,7
Y y - - - 5,7
Sr 880 1410 1410 1380 T 4,91 575 1050
Pb 27 5 5 ) 23 26,6
Ba 146 94 564 460 297 575
BbiBOA I

1. Tlnaruoknasel ocHoBibIX 1aB JIOpHICKOrO MJ14TO 10 CBOEMY COCTABY
CPaBHATEJbHO OJAHOOGPA3HLI W B OCHOBHOM NMPHHAMIEKAT K PsLy Jadpajio-
pa.

2. B Hecae1oBanibIX MIarHOK1a3aX YCTAHOBAEHB: H3 MaJblX eTPOreH-
HbiX anementos Li, Be, Srwu Ba; ua rpynnsi siiementos xkesesa Ti, Mn, Cr, Ni,
Co; 3 merammorenntix—Cu; He BO Beex npoGax serpeuensl Pb u Zn. Ma peaKHX
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siemMentoB Berpedenbl Zr M Ga, a U3 PeIAKMX 3eMedb 0OHAPYIKeHbI L % Y.

3. Ha naiem Marepuaje J0OKasbiBAercs, UTO KOHUEHTPATOPOM SE
spJasieTcs Jadpanop.

4. Ha6aiofaercsi Tecnas reoxumuueckas cssisb Li u Na, Al 1 Ga.

5. B copepkannu IHHKa 3aMeyaercs 3HaunTeabHblid pasdpoc, oobacisie-
Mblil HEpaBHOMEepHBIM paciipe/ieleHieM BKAIOUECHHH 3epHbliiek camMmopo/iioro
IIHHK4 B KPUCTa/JJaX NJIaruox/1asa.

6. TMaarnokiaassl JIOPHACKOTO 1J4TO 10 CPaBHEHHIO ¢ [lJ1ardok/aa3ami
MEPOKCEHOBO-CJIOAANBIX JIHOPHTOB KOMILIEKCa [apataqa-Xuan [aeitn-daiin
o6oralleHbl Zr B YeThipeXKpaTHoM, Mn B TpeXKpaTHOM padMepax M HCCKOJIb-
KO CBMHIOM u o0eqHeHbl BaHajaWes 110 CpaBHEHHWw ¢ IJATHOK/Ia3aMH
MerpuHcKoro nJyToHA.

Kaunonupokcet, BropblM rJaBHbiM N0poa0o00pasylomuM MEHepa-
JIOM [/I5i IOJIEPHTOB HHZKHEO H BePXHero nokpoos JIOPHICKOrO NaaTo AB/Is-
eTcsl KAHHOMHPOKCEH, KOTOPbIH Xapakrepuayercs 3HaYNTE/bHbIM pasnoobpa-
aiem dopM u pasmepon. Tak, A/isi 10/1€PUTOB HHAHErO NOKPOBA XapaKTepHbl
MHKPOKDHCTA/IJIHYECKHE ~ M30MOp(Hbie, peike  KOPOTKONPHIMATHUECKHC
sepubiliku pasMepamu ot 0,05 g0 0,1 MM, KyuHO pacrnoJozKeHHble B yrJaoBa-
THIX W Mapaj/ieJbHBIX YuacTKax Mez/y 3epHaMu IIarHoK/1asa. Hepenko
MeJIKHe 3€PHBIIIKH €ro pPacrnoJarailTes BOKPYr 3epeH OJHBHHA. lia poane-
DHTOB BepXHero MOKpOBa XapakrepHa oduToBas, NOHKHJI00(UTOBAST CTPYK-
Typa ¢ pasmepom 3epen 0,2—0,4 u pexe 1o 0,5 MM, mpuueM sl TAKOro
MHPOKCeHa XapakTephbl KceHOMOpdHbie, HenpaBHAbHON (POPMBI Bblle/IeHHS
THIA NORKHJIOKPHCTOB, IPOpe3aiinble MeJKHMH NPH3MATHUECKHMH H TaO0JIHT-
yaThIMH ~ KPHMCTA/ViaMH  [IJarHokaasa. B psite yuacTKOB K/JAHHOMHPOKCEH
nposiBasier cyGHAHOMOP(Hble NPU3MATHUECKHE OUepTalHs, mnpopocliie
HAHOMOP(pHBIMH JVIHHHONIPH3MATHUECKHMHU 3epHAMH M1aTHOK/a3a, rjie sIBHO
Habaogaercss  OAHOBPEMEHHOCTb  KPUCT&NIH3ANHH  KJIHHOMHpOKcena M
nJarioK/1asa.

Jlng TouHoro onpejedenns coctana KAHHOINHPOKCENOB  Mbl 3a1a1nch
1Le/IbI0 TTPOM3BECTH MX XHMHUeckuii aHaaus, OO6s3aTeqbHbIM YCAOBHEM [PH
oTGope ObII0 OTCYTCTBHE OJMBHHA B o0pasilax, npeiHasHaueHtbiX A5 Bblie-
JICHNS MHPOKCEHOB Ha XHMHUYeCKHH anajus. BooGuie oTOOpP LBETHOTO KOMIO-
HeHTa A0JePHUTOB INpeAcTaBasa Oodblime  Tpyanoctn. Ham yaanoch noa
ounokyaspom ua ppakunn 0,1 My otoGparh ABa o6pasua—44 n3 101epuTon
HHZKHEro TTOKpoBa, 35 U3 JI01€PHTOB BepXHero nokposa. [IponasecTu xumuue-
CKHE aHaju3bl MTHPOKCEHOB HCCJaeNyeMblx nopoa Goblie YKa3aHHOro 4HC/A
0K43a710Ch HeBO3MOKHO, BCJEACTBHe MaljblXx Pa3MepoB 3epeH H TMPHCYTCT-
BHSl BKJIOUEHHH W TECHOTO cpacTaHHs HX ¢ PY/AHbIM MHHEPAJIOM, HOSTOMY
NPHILIOCh OTPAHHYHTbCS JIHIIL H3yYeHHEM HX ONTHUECKHX KOHCTAHT a
60JIbIIOM uHcae 00pasoB.

BBHIY CTPYKTYPHBIX OcOOeHHOCTed [OPOA-—OTCYTCTBHA noppupoBbIX
BKpanaeHHukoB (cMm. tadua. Ne 14 w 15) namu M3yuenbl MHPOKCEHBL TOJLKO
eJMHOH reHepaldil H-—IPH CONOCTABJACHHH ¢ JAalHBIMH A. M. Becenosckoit
(1950) —B npeasoxentoi eio anarpammve «CocraBa W CBOHCTB s ONTHYE-
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CKOH JMArHOCTHKH [MHPOKCEHOB PasuUHLIX IeleTHYeCKUX TPYII» Mbl Oylem
NpHAEPKHBATLCA  JI@aHHBIX  [IHPOKCEHOB ocHOBHOH Maccnl 3P @y3HBHBIX
Mopol, a He BKPAIJeHHHKOB.

[NMpuBenenubie B Tada, 22 nepecueTbl JalHbIX XHMHUECKHX aHa/IH30B
2 00pasIoB KJIHHOMHPOKCEHOB Ha KPHCTAJJOXHMHUECKHE (DOPMYJIbI SICHO
MOK43LIBAIOT NPHHAANEKHOCTL WX KPSy aBrHTa.

[Tpu onucannu 10J1ePHTOB HHAKHETO H BEPXHETO MOKPOBOB NPUBOIHIKCH
JlaHHble, JOKa3blBaloulue MJeHTHYHOCTh 3THX [OPOM, TO JKe caMoe MOMKHO
CKaszaTb 0 KJAHHOIMPOKCEHaX, UTe AJd JIBYX 10 BPEMEHM HECKOJILKO OT/IHY-
HBIX IIOKPOBOB XapaKTePHbl OAHHAKOBLIE OMNpe/e/eHHble BH/bl KJAHHOMHPO-
KCeHOB, B OOOHX CJyuasix OH NpPEACTaBJIeH aBIHTOM ¢ SICHO BBIDasKeHHBIM
[NIMHO3EMHCTBIM XapaKkTepoM. [eoOXoAHMO OTMETHTL, YTO ABIHT BEPXHHX
J0JI€PHUTOB, B OTJIHYHE OT ABIHTOB HHAKHHX JI0I€PHTOB, COJIEPKHT HECKOJIbKO

Luoncudy u canumT remarigp- L
Abumbs sppyaubin [ i el Bednbie kanbuues
nopad (Ekpannenruku) TS T = 2 Tedenbepzumbr pasouv- hett :
S g T ok npoucxodc- (ockorbie smaceh
T fenun N aggysububix

nopod)

e "

/ Nuscorumb \
/  painoz0 mpoucxodcdenun \\
! (:pamuya dona mo Xeccy, wr) N

PGur. 30, Knaccndugains mupokceron (1o Becenosekoit).

Boupiie TiOg u CaO u na auarpamme dur. 30 (Becenosekasi, 1950) aBrut
msKHero joJepita (06p. 44) JgoxuTCs B node «Oeinble Ka/lbLHEeM apruThl
(octoBHbIE MACCH S y3HBHDIX [1OPOJL)», 4 ABIHT BEPXHETO joJgieputa (00p.
33) ua Toil xke AHarpaMme OpUOJIHKACTCH K MO0 «ABIHTLI (P Py3UBNBIX
nopoa» (BKparvieninku). ABCHTEL BEPXHHX JI0J€PHTOB HECKOILKO OTJHUAlT-
sl TakKe 10 CBOMM (pU3HUECKHM cBoiicTBam (TadJl. 23) OoT aBrUTOB HIKHUX
foepHTOB, ABFHT BEPXHHX JOJEPHTOB B LLIH(e ACHO OypoBarthiil, Toria Kak
ABTHTHl HHAKHHX JIOJEPHTOB CBETJO0-3€/7€HOT0  LBeTd, Yrod CNg asruton
BePXHHX J0/€PHTOB HECKOJILKO MpEBbIIIAET, Koaebasicy o1 44—52° NPOTHB
ABTHTOB HHZKHHX JOJEPHTOB, ¢ KoJeDalusIMi OT 44-—-49°, IlpuBeneHHbIE B
TabJa. 23 MoJeKyJAApHbIe COCTaBhl ONpe/le/TaInch no JHarpaMmme A. M. Bece-
JOBCKOH «3aBUCHMOCTE Mexay 2V u cocraBom B ITHPOKCENax 5 Py3UBHBIX
nopon».

C 1eTbI0 COMOCTAB/IENHST KARNOMHPOKCEHOB H3 HHTPY3HBHBIX H 3D (y3HB-
HbIX OCHOBHBIX TIOPOJL COCTarIena TpeyrodbHast JIHATPaMMa JJ/15 SHCTATHTO-
BOH, BOJIACTOHHTOBOH W (eppocuautoBbix uyacteit (¢ur, 31). Monexynsp-
HBIH COCTAB /5l aBPMTA HHTPYSUBHBIX NOPOJ B3AT u3 craTb (HuOyxusH,
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1964). M3 muarpammur sicuo Bujno, uTo aBrutol ua OCHOBHLIX 3((Dy3HBHLLX
MOPOA HECKOJILKO oboraiiennl GpeppocHINTOM U 0GeHeHbl SUCTATHTOM N0
CPABHCHHIO C aBIHTOM H3 OCHOBHBIX HHTPY3HBHbIX HOPOJI.

Takum o6pasom, moasoas wror BCEMY HBJ0KEHHOMY, MOKHO OTMETHTS,
HTO ONTHKA JJIS1 BCeX H3MEPeHHLIX MHPOKCeHOB (¢ YUeTrom mnpesbiurenus 2V
Ha 56 st THPOKCeHOB 3 (Y3HBHLIX IIOPOML 110 CPABHEHHIO C MUPOKCEHAMHU
HHTPY3HBHBIX mopoxa (Becenosckasi, 1950) nosorbro Xopouio corjacyercs
C XHMH3MOM; ONHChIBAEMBIH HaMM  aBrHT oGaanaer CPaBHHTEbHOM
YCTOHUHBOCTDLIO, IOCTOSIHCTBOM XHMHUECKONO COCTaBa, YMepeHHBIM ONHO-
00pPa3HBIM COACPKANHEM Kagbuusi or 2| A0 35Y% u OoJee 3HAUHTENLHBIMH
BAPHALHAMHE B OTHOUICHUAX MEMKIY MATHE3HAIbHBIM H IKede3HCTHIM CHJTHKA-
TaMH H Gorar rIHHO3eMOM (tada. 22), uto BoOGULE XapakTepHo o anas
APYTUX NMOPOA0OOPA3YIOWHX MHHEPAIOB (CM. oanBHE). Heckolbko ocotns-

CaSi0;
100

50 a

;?
a FeSi0
M55¢ 0 0 8 W 80 30 40 30 20 W €50,

By &2 03 ok AS

Dur. 3i. Cocras KAHNONHPOKCEHOB B OCHOBILIX nopodax Apseriy.

[. Toaepur numuero nokposa Jlopuiickoro maaro (06p. 44). 2. Jlosepur BEPXHEN O
nokposa Jlopuiickoro miato (06p. 33). 3. Ta66po-nermarur ArapGersinckoro p-na (3. O.
Hubyxusin, o6p. 433). 4, l'aGopo-nermatur Bexnnckoro p-sa (3. O. YUnGyxusu, o6p. 1273).

3. I'a66po n3 Merpuickoro mayrona (3. O. UnGyxusin, o6p. 1),

KOM CTOHT oGpasen 33, B Kotopom Wo—46,5%, saBbimennoe colepKanne
CaO npaktuyeckn e pausier na ONTHYECKHE KOHCTAHThl MHHepaJa.
[osbiurennoe comepxkanne Ca, BeposiTHO, MOKHO 06BACHHTL MHKPOCKOTIH-
TECKHMH BK/ITIOYEHHAMH KPHCTAI0B M14rHOK1a3a, OT aHOPTHTOBOKH MOJIeKY-
JIbl TIOCJERHEro MOLIO 3aBHCeTh coAepiKamile BOJIJIACTOHHTOBOM MOJIEKY.JTbI
B aBrure.

Hrax, yuntbisas npusenennpie AauHble, CAelyeT OTMeTHTh, yTo pac-
CMaTpuBaemble noseputsl Jlopuiickoro niato (1o onTHYECKHM M XHMuye-
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Tabauya 23

Xumuueckuii cocrtas antnta Koamueerso nonos B nepecuere na 6 (V)
S | e

510, 46,8 47,04 Si 1,787, 1,84
Ki]()é 8!1? és;; Al M?_z,un 0,@1,93
Fe0, 2.81 3,95 Al 0.19 | 0,30
FeO 9,36 8,15 Ti 0,004 0,07
4'“gU 14,40 10,0 Fed+ 0.:07 0-!21 93
Ca0 15,74 20,05 Mg 0,80 |, 11 | 0:58)179
Na,O 0,83 v Felt 0+29 0,26
K,O 0,15 = Ca 0,63 0,60

Na 0,05

K 0,004

Mg 45,7 32,5

Fe 18,6 21,05

Ca 35,7 4615

L. ABrnt ua musuero nosnepura Jlopuiickoro nato, ¢. Tymanan (o6p. 44). Anajautuk
A. Al Ilerpoesn 2. Asrur s Bepxuero jodeputa Jlopuiickoro naaro, r. Crenanasan (0Gp.
33). Awamuruk A A, Tlerpocsn.

Tadauya 23
MoaekyIspHBLT cOCTAB U ONTHYECKHe KONCTAHTHI ABLHTOB ii3 JIONIEPHTOR
Jlopuiickoro  nmiato

Moaekyaapunii cocras (B %)
m
Ne oGpasios| g [Topoaa 2v. | CNg | Ng | Np En Wo I FeS
z (MgSi0,)|(CaSi0,) (FeS10,)
=
16 I [OausnOBLI 54 | 49° l 1,718 | 1,696 40 46 14
Ga3aant f
44 I [H. nosepur 54 | 44 ‘ 1,726 | 1,699 | 44,5 3741 20,4(x)
571/41 11 5 o9(x)| 45¢ ‘ 45,7 35,7 186
372,42 1 = 60(x) 46° 42 45 13
493/~ Il g 54(x)| 46 10 46 14
494 4 1l 4 59(x)| 44° 46 35 19
640, ] = 60(x)| 45 42 45 13
496, - I " 59(x)| 44" 40 16 14
-133 I (. AOogaepur 60(x)| 41 1720 | 1,696 42 45 13
-/48 M 5 af(x)| 44 1,720 1,696 32,5 46:H 21,05*
52/5616 | Lt i 60(x)| 40" [1,7121,693] 42 13 15
47/ — Il " 60(x)| 457 [1,712] 1,693 42 46 14
—/553 | Il i 61(x)| 48° 40 46 14
- /554 11 4 60(x)| 49° 41 47 12
— /885 | 111 - 59, x)( 46° 40 46 14
— /887 L] : 61(x)| 48° 42 45 13
— /558 I11 i 62(x)| 52° 41 47 12
—/569 | 11 & 60(x)| 49° 40 48 12
—-7860 | 111 5 62(x) 50° 40 46 14
—/562 11 5 61(x)| 49° 40 48 12
-—/563 111 . 60(x)| 46° 41 47 12
— /965 111 W 60(x)| 44
-—/549 | 111 % SY(x)| 46°

;2 ()npeﬂe.nmcn HEMOCPeJCTBEHHO H3 XHMHUYECKOIO cocrapa.
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CKHM  lanlibiM - coflepKalinxest B HHX  fiHpoKcenos) Xapakreplsylorcs
PA3BHTHEM ABTHTA, O UM CBHAETE/ILCTBYIOT TaKiKe Jallbie PeHTreHOCTPYK-
TypHnoro ananusa (o6p. 33 u 44).

ABruT B mpolecce aBTOMeTaMOP(PHUCCKHX  HAMelelHii VCTOHUHE H B
NNPOTHBOMOMOKHOCTL OJUBHHY B 00JIBIIMHCTBE CJaydaeB OCTaercsl CBeKHuM, a
B Ma/TdrOHHTH3HPOBAHHBIX 0J€PHTAX OH B ¢jaboll Mepe XJA0PHTH3MPOBAI,
H B psie ULTH(POB HAOMIOAACTCS pacial ero nHa pyaHbli MuHepaa (pur. 32,
33):

TaGauya 24

PeirtreHorpaMpa asruta ua 10aepiTos Pentrenorpamma asruta ua goacpiuros
BerHErU l‘lOKpOHa HHMKHETO r[UKpUBa
Ob6pasen 33*% O6paser 44+
Ne ; Ne
P I ‘ A/ ‘ 4/ Pr D

1 o 3:18 2,89 1 2 3,170
2 10 2,90 2,67 2 10 2,954
3 6 2,91 2,64 3 10 2,470
4 10 2,49 2,26 4 5 2,090
5 6 2,09 1,895 i) 4 2,010
6 4 2013 1,825 6 ] 1,731
i 3 1,819 1,649 i T 1:498
8 3 1,759 1,594 8 7 1,403
9 8 1,742 1,579 9 3 1,322
10 9 1,618 1,466

11 9 1,417 1,285

12 6 1,407 1:275

13 8 1,319 1,195

14 5 1,278 1,158

15 3 1,241 1,125

16 9 1,073 1,972

* Yeaosna cuemia Fea,d 45 wacos; kamepa 2R-—-57,3; 2r-0,45.
= Yenosust cbemkn--Cu —Ni; Kamepa 2R 57,3; 2r==0,5.
Auaauz 0bp. 33 npoussenen B nAaGopatopun MICH AH ApmCCP. Anasurix C. le-

Bopksut. - Anaans o6p. 44 nponspenen aAadoparopun UIH AN ApmCCP.  Anadmwrnk
3. Xypwyasan.

Kakoit-iu6o  sakonomepnoctn B KoJdMyecTBeHOM pacnpeieaennn
abriTa B mpejie/iaX HHAKHETO M BEPXHETO MOKPOBAd, TAK /K€ KaK W B XUMHYe-
CKOM COCTaBe, MOAMETHTL HE YIa/0Ch, OHH B OGOMX CVYAsIX MPHCYTCTBYIOT
lIOYTH B OAHHAKOBBLIX KoauuecTBax—20,3% wu 208% (taba. 15) coorset-
CTBEHHO; HET TaKiKe Pa3qHUNs B COCTABE PEAKHX H Paccesubix SJ1€MEHTOB;
B dBrMTAX HHXKHHX H BePXHHX IIOKPOBOB 3aMevel0 JHIIb HeGONbLIOe
OTKJIOHEHHE B HX KOJUUYECTBAX.

CniekTpasblible anaguanl BHISIBHIH MPHCYTCTBHE B ABIHTAX CJAEAYIOMHX
JEMEHTOB npHMeced (ta6u. 25)*: Sr, Li, Cu, Ga, Se; Zr, Ti, Mn, Cr, Ni,
Co,. Zm Y.

* B rata. 25 HPHBOMSITCSL TAKKE JaHible A5 Madbix  Koanuectn. Yroou HOJYUHTL
HCTHHHBLI TPOUCHT CO/CPIKAHHUS  3IeMEHTOB M5 MaJblX KOJHUECTR HeodXo Mo nepeym-
HOXKHTb Ha COOTBETCTBYIOLWHI  ko3duient (tabn. 28), BLBeACHHBIT B COEKTPAJILHCH
naboparopun ananutakom [ M. Mkprusinon.
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Tabamuma 25
Coaepikanue 3neMEeHTOB-TIpuMecell B aBrHTaX JOJAEPHTOB (MO JAHHLIM CHEKTPAaNbHbIX AHAAH3O0B)

N |Koaunu. - |
55 : . - | D L B S
npo6el| B Mr Si Al Mg Ca Fe Mn Ni Co Ti v Cr Mo Zr Cu Ag Zn l Pb Ga ’ In Y ‘ La ‘ Sr l Ba ] Na ! K ‘ i e c p
Huxuvouii noaepur
= = = = = ~ ~
28 4 | = 3 |~0.3 [>3 1—3 0.3 0.1 0,001 == ~0,3 0,01 0,04 = =0,003 0,0001 — = — s — =0,003 0,01 0,003 X 0,003 — 0,0001 0,003 X
—1 —0,03 —-0,0003 0,01 ‘
== = = ~ ~~ o =
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Cpasunsas cojepaline fipuMecell Majbix feTporeinbiX saementos Li,
Sr B aBruTax ABYX MOKPOBOB 10JepuToB (Tadu. 25), cjaedyeT OTMETHTDL, UTO
IpUCYTCTBHE ST B aBrHTaX BepXHEro nokposa Ha 0,002% oOoabuie, uem B
aBCMTAX HH2KIEro NOKpoBa. Bbile HaMmu GblI0 BLICKA3aHO MpeJoJoKenue,
4TO B HAWIMX MOPOAAX Sr B OCHOBHOM MACKHPYETCs B KaJjbIHHCOAEP7KAUIHX

MUHepaJax, B JalHOM cayyde, 1o Bceil BepOATHOCTH, KOHUEHTPATOPOM Sr

Qur. 32. TlermaTHTOBEIE BPOCTKH PYAHOrO MuHepaJa
B aprure. Ia. 1079/56, mexunit pgoaepur v c. Jlam-
6any (ys. 160, nuk. 11).

Pur. 33, CkeqeTiunie (opMbl PYAHOro MuHepada B
asrute. Ula. 1076/53, wwknnit aoseput, ¢ Axrana
(vB. 160, nuk. 11).

ABJAAETCS BOJJACTOHHTOBAS MOJICKYJ/1a, YTO HAXOAHT MOJHOE MOATBEPHKACHIEe
MOUYTH B pPaBHOMEPHOM pacnpeje/eHid KaJbUHs B aBrHTaxX HUMKHEro H
BepPXHEero J0JepHTOB.

Anement Li no cpasuenuto ¢ Sr peger ceb6s  HECKOJALKO Hiaue, ero
KOMHUECTBO B aBIUTAX HHAKHErO [OKPOBa I1OMTH B ABa pasa Melblie
(=0,0035%), morpa Kak B aBruTax Bepxiero MOKPoBA B CPEAHEM JOCTHIACT
0,0069,.

ITo sinteparypubim gannvim (Taycon, 1961), B reoxuMHYECKOi HCTOPHH
Li u3BecTHO, 4TO OH TECHO ¢BA3aN ¢ Mg, sxoasiutnm B Guotut; Mg B GHOTHTE
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Cpennee cojepwinne MEKPOIIEMCHTOB B

i Be* ’ Sr \ Ba ’ Mn Ti v Cr Co Ni
Huxnui
noToK 00001 | 0,018 | 0,01 0,25 | 1 | 0,1 [0,108 [0,007 | 0,02
Bepxiwin | 00003 | 0,02 0,009 0,38 | 1 0. (0,093 0,007 | 0,012
MoToOK

# He parnoanatiblii-—-00HapyKen B OLNOM obpasile aBrHTa BCpPXHEro A0JepHTd I B

sanHMaeT HeCKOJbKO OTJIHUHOE M0J0KeHHe M0 CPAaBHEHHIO € Mg B nHpoKce-
Hax. Mg B GHOTHTE TeCHO CBsI3al ¢ CHAPOKCHABLHONA Tpynmnoil, u rtak Kak Li
o6JjajaeT OCHOBHBIM XapakKTepoM, TO CBfi3b Li ¢ rHAPOKCHIBHOH IPyNnoi B
GuoTHTe OyaeT GoJiee NPOUHOH, HeM Y Mg, ¥ 103TOMY 3aMelleHHe MarHHs JTHTH-
eM B GHOTHTE TPOW30MJIeT JTerye, ueM B ApYIrix mutepasax. Oonapyxenue Li
B HeGO/bIIMX KOJMYECTBAX B aBrHTE MOKHO OOBSCHHTH TPYAHOCTBIO
zaMenlenus Mg JHTHEM, BEPOATHO, Li yactHuno sameuiaer takme Fe “¢
HOHHBIM panuycomr(),SOA W aJIOMWHME, BeJHUHHA HOHHOTO pajHyca KOTo-
poro GJH3Ka K BeJHYHHE HOHHOIO pajHyca Li:

[IpucyrcTBie Oepu/Ins B MHPOKCEHAX HOCHT cayualinblil xapakrep: ol
oOHapyKeH B ABYX 00pasuax HHMKHHX 10JEpHTOB H B oaHoM obpaslie—
BePXHHX J0JIepPHTOB. Bepu/ani BXOAUT B BHAE usoMoppuoii cMecH B CTPYK-
TYpbl CH/JMKATHBIX NOPOA00GPA3yIOUIHX MHHEPAIOB, B JaHHOM cJayyae B
ABIUT ; OH B TAKOM 3Ke KoJuuectBe Oblil o0HapYKeH B N1arHoK1asax.

CKBO3HBIMHU 3J€MeHTAMH PaHHHX H O3/IHHX ABLHTOB SIBJIAKOTCSH S/IE€MEHTDI
rpymnbt keresa—Ti, Mn, V, Cr, Ni, Co, M3 KOTOPBIX IO KOJIHYECTBY TIipe-
obaanator Ti 1 Mn (rada. 26) npu npeobaananuu Ti, npuuem cJaeayer
OTMETHTD, UTO aBIHT H3 BEPXHHX JIOJEPHTOB HECKOJIbKO oforalue Mn, Toraa
KAK TUTAH COJEPHTCS B PaBHbIX KOJIHYECTBAX-—OKOJO 1%. Turau B pac-
CesTHHOM COCTOSIHHHM NPUCYTCTBYeT NPaKTHYECKH BO BCeX H3YYeHHLIX MUlcpa-
Jax, Kak 370 OyleT [0Ka3aHO HHXe, HO OCHOBHAs ero macca cpisata ¢
ruranomarnerutoM. ITo reoxumuyeckoii npupoae Ti rerepoBaJsienTiio MOKeT
samectth Si't u Fed' | ITpucyrcTBue THTaHa B paBHOM KOJHUECTBC B aBTH-
Tax HHKHHX H BEPXHHMX JOJEPHTOB [pH yuere HOUTH PABHOTO COLCpAANNH
Si, Fe? (raGa. 27) neqaercst BIoJie MNOHATHBIM.

B aBrutax HUAKHHX H BEPXHHX JOJEPHTOB - H3 OCTAJbHBIX IEMEHTOB
rpynnbt xeaesa Cr, V u Co npucyTCTBYIOT B PaBHbIX KOMTHYECTBAX. Heckoib-
ko Goubiie Ni—0,02% B paunux aprurax, npotus 0,012 B n03/JHHX aBruTax,
TOr1a KAK MO3AHMI aBIHT COAEPHKHUT HecKoabKo Godbiie Sc—0,02% nporus
0,015% B pannux asrutax. Bepoarno, Takoe KoJledaHHe BbI3BAHO OKHC/EHH-
eM xKeJje3a.

3 MeTaqJoreHHBIX 3J€MEHTOB Meldb W IHHK BCTpeueHbl BO BCeX
aHaJIH3HPOBAHHBIX 00pasiax, NMpHUYeM KOJIHYECTBEHHOe COJeprKanne yKa-
3AHHBIX 2JeMeHTOB HeCKOJbKo Oodiblile B palinx aBrurax -0,012u0,013%
cootsercteenno nporus 0,007 1 0,001% B no3anux aBrurTax. YuuTbiBas, 4ro
IHHK HE C OAHHAKOBOH JErkoCTbio BXOAHMT B CTPYKTYPHble PEUIeTKH JKeJe30-
MarHesHadbHbIX CHAHKATOB B CHJY €ro CKJIOHHOCTH K 00pa3oBaHHi0 THOPHL-
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Ta6auya 26
asrutax noaepuror Jlopuiickoro naarto

Ca Cu \ Mo ) Pb ‘ /n Zr Y ’ Li Se
0,002 l 0,012 0,001 0,013 10,009 (0,003 [0,0035|0,015
0,0019 0,007 0,2 0,003 0,001 0,006 (0,003 10,006 |0,02

l

JNBYX oﬁpauuax ABIHTA HHAKHCIO JIOAEepPHTA.

uoix cesizeii (Beaos, 1953) u uto ou GoJblied YacTblio KOHLUEHTPHPYeTCs B
ampubosax v GHOTHTAX, Ha/JMuYHEe erc B HAUIHX aBrHTax BEPOATHO HeJb3s
00BAICHUTL H30OMOP(HOH CMEChblo, a CKOpee BCero HaJHUHEM MHKPOCKONHUE-
CKHX BKJIOUEHHH CAMOPOAHOrO IHHKaA (B NMPOTOJOUKAX HAMH o0HapyKeH
caMopo/Hblil HHK —0oJee MOAPOOHO Gyler ckasauo uxke). Hepasnomep-
HOCTH CONepKaHus ZN B aBrHTAX HHAKHHX M BEPXHHX J0JE€PHUTOB HAXOMHMT
cBoe OObICHEHHe B pPasHblX KOJHYECTBAX BKJWOUEHHH, KOTOpBle He MOJ-
YHHSIOTCH HUKakoil 3akonomephocTH. To Ke MOMKHO cKasaTh Npo  Meab,
KOTOpasi B HAlIHX TNOPOJax BCTpeueHa B BHAe CYJIb(HAA-XaIbKOMUPHTA
(xaJbKONHPUT OOHapyKen B anmandax npu  HoabLIOM yYBEJHYEHHH ).
Heckosbko HHaue BeAyT ce0si aBIHTbl BEPXHHX MOJIEPHTOB B OTHOUIEHHH
cofiepKanus cBHHILA—onK oGoramenb uv—0,003 npotus 0,001% B aBrutax
HWKHKX doaeputos. JloGonbiten Takke (akt naxoxaenuss Mo—0,002% B
oanoM obpasite.

M3 rpynnbl peKHX 3JeMEeHTOB B aBIHTaX MOCTOSHHO MPHCYTCTBYET
Ga u Zr. Ga pacnpejeisieTcsi NOPOBHY B PaHHHX H NO3JAHHX  aBrHTax,
cocrasaas 0,002%. dtoro yxK HeJb3s CKasaTb B OTHOLIEHHH Zr—um obora-
leH aBruT HUKHero aoJeputa B 1,5 pasa O6oJbliue MO CPaBHEHHIO ¢ aBIHTOM

BepXHEro JI0JIepHTa, KOJHuecTBO ZI B KOTOPOM PaBio 0,006%.
Tabauya 27

Conepskanne Si, Fed+ u Ti B aBrHTax HHKIHX M BEPXHHX JOIEPHTOB

' JNeMeHTbl
Munepan
| Si | Ped+ LT
ABIHT (BepPXHHH NOJEPHT) ( 21,9 1,97 \ 1
Asrir  (HHEUBIT JlONepHT) 21,8 2,70 | 1

Kpucrannoxumuueckas cpaszb Ga ¢ Al cunraercs noKasauioi, npu-
cyrersreM Al,Oy B BhZepKaNHOM KOJIHUCCTBE B PAHHHX H MO3JHHX aBTHTAX
o6yc/a0BIHBACTCS W paBHOe cojpepxkanne (Ga B HCCJEJOBAHHBIX aBrUTaX.

HepaBHomepnoe coaep:kaiue Zr B paHHHX M TO3AHHUX aBIHTaX MOXKeT
OBITh OOBACHEHO HEPaBHOMEPHBIM COJASPIKAaHHEM BKJ/IIOUEHHs] IHPKOHA B
asrutax, [{upkonuii cuutaercsi axkmeccOpHLIM 3JeMeHTOM, on obpasyer
aKlleccOpHblii  MHHEpaJs; HaMH OOHAapyXeH LHPKOH B NPOTOJOYKAxX B BHIE
YHCTOTO aKUecCOpHOro MHuHepasa.

B HaUIHX NHPOKCeHaX M3 PEKO3eMeMbHBIX 3/1eMenToB npucyrersyer Y.
Conep:xkanine Y B aBrHTaX HHKHHX H BEPXHHX JIOJIEPHTOB OJAHHAKOBOE H
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pasio 0,003%. OTcyTeTBHE Pe/AKOZEMEALHBIX MHHEPAJIOB B HCCAEA0BANIbIX
Mopojlax  Jlaet OoCHOBalME c/le1atTh Npefnonoxende, uto Y uzomoppno
3ameutaer snement Ca B aBrurax.
Tabauya 28
Kosdpuument 1as nepecuera cnexrpanbubix

AHAIN30B MaJbX HABECOK MHPOKCEHA
(C% =KXC yeaopusiit)

JJeMeHT oMr 10mr 15mr
Si 2,2 2,0 1,5
Al 4,5 2,2 1,8
Nig 1+5 1.3 193
Ca 310 2,2 1'8
Fe 6,7 3,1 2,0
Na 4.6 1,2 1.2
.'Vll’l 3!1 2-5 2;5
Ni 61 2,3 1,2
Co 4,9 2,3 1,1
T 3,1 2,5 1,7
A% 4,6 3,1 2,3
Cr 4,0 2,6 1:5
Zr 2.7 1.9 1,2
Cu 540 21 1,8
Zn 5!0 1,9 115
Ga 6,6 3.3 1:5
ST 3.4 1,9 1,23
Sc 2,8 213 1.4
LA 3,8 2,9 1:5

OAUBUH—OMIT H3 TJIABHBIX Nopo00GPa3VIOUIHX MHHEPAJOB KaK .1
OMMBHHOBBIX  6a3a/1bTOB, TaK H /LIS JOJEPHTOB—H HHIKHEro, W BEPXHero
nokposos. Cojepikanue 0THBHHA B MOJOABIX adysusax Jlopuiickoro miato
Koste6aercsa ot 3,0 no 11,5%. B nuknux JOJepUTaX copeprKanue OJHUBHHA
MAKCHMaJIbHOE, MeHbllle ero B J10/epHTaX BepXHero nokposa—>5,8%, u eme
MEHBIIe B OTHBHHOBBIX GasaiabTax. CeueHHsl 3epeH OJHBHHA B npeobaana-
lieM GOJIBIIHHCTBE  C/YYdaeB H3OMETPHYIbI, OHH OLIBAIOT pPOMOOBHAHOI,
UETHIPEXYroMbHOM, IHeCTHYTOJAbHOR | GoJabliell  YacThio OKPVIJIOH M He-
NpaBuabHOl Gopumbl. O BCTpeualoTes pexke OAHHOUNO, yale rpynmnamu
KPHCTAJ/LIOB B acCOIMALHK ¢ PYAHBIMH MHHEPAJTAMH | [HPOKCEHOM. Ipe-
obnanaior sepna pasmepamu 0,05 0,1 mm, pexe 0,1—0,2, u Becbma peako
0,2—0,4 mm. OuuBHE B GOJbLIHICTBE ClAyuaeB  Npo3paubblii, B BEpPXHHX
AOJEPHTAX, BCJACACTBHE  BLIAGJEHHs] OKHCIOB  iKeJesa, ol NpHoOperaer
OPaHIKEBYIO OKPACKY; NPHYEM MeJKHe 3ePHBIUKH MOJHOCTBIO MEHSIOT IBET,
a Gojliee WJH MeHee KpynHble 3epHa OTOpOYEHbl  OKHCJTAMH KeJje3da, B
HECKOTOPDIX c/ydasnx, B OCHOBHOM B HHIKIIHX UacTSX MOKPOBA, OJHBHI 3aMe-
LLEH JKeATO-OyPBIM, peke 3eJeHOBATHIM MAJaroHHTOM, npu 3ToM (opma ero
3epHa He coxpansiercs. Mectamn Munepas naueno npeBpailed B HAJAHHICHT.
He sameueHo kakoii-1H60 3aKOHOMEDHOCTH B NOBEAEHHH OJHBHHOB HHMKHHX
H BEPXHHX JOIEPHTOB, 3a HCKITIOYEHHEM KOJHYCCTBEHHOTO COAEPIKAHHS: B
HHZKHHX JIOJEPUTAX €rO COAEPKHUTCH B ABA pa3a GOJbLIE, YTO BOOJNE MOHST-
HO TIpH yueTe 0oJiee paHHEro 3Tana BbiJeJends OJHBHHA.
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| OumuBin oTTHuaeTest yCTOHUHBOCTBIO /151 JOJE€PHTOB 0GOHX MOKPOBOB
I OTHOCHTCSI KaK 10 XHMHUECKOMY cocTaBy (Tad. 29), Tak U M0 ONTHYECKHM
Korcrantam (taba. 30) K MarmesnagbHBIM - uJAcHaM H30MOPDHOTO paga—
XPH30IATA.

Winchetf Fo| Chrysolit Hyakoslderit Hertonolit Fa
Wagner fo Ofivin Hyalosiderit Hortonolit Fayalit
Atlin Fo
9 Chrysolit Hralosiderit Hortonolit £a
Deer a wager | o Ehrsacis
rysolit Hyalosiderit Hortanolit Ferrohortonolit| Fa
D/QFEQ 5;04 1o kY 50 70 "0
% My_sia, » = - L '
2

Gur, 34, Kaaccuduxkaiuia oJMBHHOB MO XHMHUECKOMY cOCTaBy (MO JIAHHBIM PasiHUHBIX
uceaesoBartenei).

[Tpu comocrasmaennu ¢ awarpammoi  (pur. 34), 3auMcTBOBAHHOI H3
crateu Puxapaa Kpana (1961), namu  opTOCHAHKATH  He BBIXOIAT 34
npefedabl  xpusosaura 1o ganubiM  Jlup-Barepa, Asnunra, Bunuena, a 1o
Barepy—ouuBuubL. YuuThiBas npUBeleHbie JaHHble, CIeAYeT OTMETHTD, UTO
s¢ppyausb  Jlopuiickoro maaTo Mo ONTHYECKHM M XHMHYECKHM  JLalHbIM
CONep:KalluXxcs B HHX OPTOCHJAHKATOB XapakTepHayloTesl pasBHTHEM OJIHBH-
non ¢ comepxanuem (asaura or 20 no 27% . Heobxonnmo ocobo oTMETHTDL
FJIMHO3EMHCTOCTL cOCTaBa OJHBHHA.

B xumuueckux ana/nsax tpex o6pasuos (tada, 29), oto6panubix non
ounoxyaspom (pasmep sepen >0,10 Mmm), Gblio obnapyxkeno AlsOs B KOIH-
yectBax 6—7%, 5 ognoit npode (Ne 1) naxe no 139%, uto ne Baxercs ¢
TEOPETHUECKHM XHMHYECKHM COCTaBOM OJMBHHOB. Hamu Obin npojesan pan

Tabauya 29
Coctap oausunos us jpoqeputos Jlopuiickoro maato

g Mounexvasp-

E HO€ KOMHYye-
= = - - CTBO B %
2| B o i Vg 8 OO - e dnes
= tnE L B jaE ] ek 8 L= % s | 8 ;
gl el BV ETE T@lE (e R R
1. [44/572| 38,0 | 0,43 | 6,36 — [18,45| 2,32 | 34,02 0,57 | 0,15 | 77 23
2. 135/52 | 38,6 | 0,48 | 6,66 — 18,72 0,86 |28,50| 0,38 | 0,20 | 73 27
3+ |50/33 | 35,2 | 0,64 | 13,08 | 3,53 | 14,02 | 5,0 [28,02( 0,80 [ 0,12 | 74 26

(N

CrpyxTypHble GopMyabl OJHBHHOB

1. [(Mgra1 F2+ g43 Aloo9) 1,96 Si 099 Alog O, +0,73 CaAl,Si,04--0,08Na  AlS1,04
2. [(Mg12 Fe2+o,44 Alo,a7 Tio,01) 1,82 Si 1,04 04]-+0,27 CaAl,Si,0,+0,07Na AlSi;O4
3. |[(Mg1,32 FeZ+ga7r Fedto,08 Alo,13)1,9 Siog Alo1 O4]-+1,6 CaAl,Si,0,-+0,14Na AlSi;O4
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Tabauya 30
OnTHueckie CBOCTBA W COCTAB OJIBHHOB B JIOJEPHTAX
Jlopuitckoro naaro

" ‘ Moaexyasprblii
OnTH4ecKkHe KOHCTAHTbI COCTilﬂpB %
Ne oGpasnos; [opo:sl — Munepaa
| 2v |Ng—Np | Ng Np |Mg,Si0, | Fe,510,
|
566 ‘ Humuuii —88 ! 0,037
HOKPOB
567 4 —87 | 0,036
4 1/571 i —89 | 0,035 |1,718] 1,678 T 23
44/572 “ —87 | 0,040
— /493 = —87 | 0,035
— /494 2 +90 [ 0,038
/496 . 0,034 |1,718( 1,678 76 23 XpH30JHT
39/ _ 1,736 | 1,720 Haaunrcur
27/— Bepxnnii 1,714 | 1,682 XpH30auT
HOKPOB 1,712 (OAHBHH)
32/— . 1,682 80 20 XpH3oaut
33/57 1,712 1,686 73 27 .
35/62 » 88 0,030 [1,712(1,682 80 20 »
37/ 5 —87 | 0,036 |1,714]|1,673 74 26
50/33 2 —38 | 0,030
(1) » --59 | 0,041
-1552
5 +90 | 0,039
/953 s —86 | 0,036
— /554 . —87 | 0,039
-—/5655 : —89 [ 0,039
— /557 5 —87 | 0,036
/558 i 88 | 0,038
— /559 » —87 | 0,036
~/560 ~ —86 | 0,038
— /661 ¥ —89 | 0,036
—/062 . +90 | 0,035
-~ /563 : —86 | 0,036
- /564 : —88 | 0,037
—/516 z +90 | 0,038
—/518 » —89 | 0,037
—/[519 » +00 | 0,037

KOHTPOJBHBIX ONpeje/ennii, KoTopble MOATBEP/HIN MpPeAbAYIHe JIAHHbIE.
[Mpu mepecuere XUMHUECKHX aHAJIH30B Ha CTPYKTYpHbIE dopMyJIBl OJHBHHA,
BO H3bexaHue HeAOpa3yMeHHil, Mbl MePeCYHTa]H Ha BO3MONKHOE MpPHCYTCT-
BHe MJIArHOKJIa3a, KOTOPblil MOr B HE3HAUMTEJNbHOM KOJIHYECTBe OCTATLCA
HesaMeueHHBIM B mpobe B CHJIY BecbMa MEJKHX pa3MepoB 3epeH. [Tocae
mepecueta Ha IVIarHOKJIa3 B COCTaBe OJHBHHA 0Ka3amlocCh, UTO Al,O3 siBasier-
¢l ero HeoTheMJEeMOH 4acTblo.

CrpykTypHble (HOpMYJbl OJHBHHOB MOKa3biBAlOT, UTO OT 43,5% Bcero
komuyecrsa Al,O; B oqMBHHE HaXoAMTCs B KoopauHaiuu 4 (TaGa. 32)
(Al 3+ ¢ Si** B Terpasapax), ocTa/ibHas YacTb, BEPOSTHO, 3aMellaeT Mg
u Fe.

AmoMunnil, cogepxKautuii o1uBHH, Gbl 0GHApYIKeH Takke B 3anauio-
yemckux 6asasaprax Puxapaom Kpanom (1961). B ctatbe yKasbiBaercs, uTto
B 6 06pa3nax OJMBHHA H3 3aMa/HOYEIICKHX TPETHYHBIX W UETBEPTHUHDIX
6a3a/bTOB OTMeuaeTcss HeoOLIUNO BhicOKoe ocoaepkanie AlyOs a0 9,95%.
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Cogepiaiiue 3aeMenToB-npiMecedi B oanniax nas Jopuiickoro naato (o AAHHLIM CNEKTPaIbHOTO ananuaa)

Tabaunma 31

3| Kaamuect. | o5, Al Mg | Ca Fe Mn Ni | Co Ti v Cr ‘ Mo Zr Cu Pb Zn Ga . In ‘ Y La Sr Ba Na K P Be Li Se
nipofst B MI ' |
OanBnunosb i 6asadsrT
i s e Lo | 0,0001 0,003 X 0X 0,01
—10 »1 10 0,3 3 0:1— 0,03 ! 0C03 »0 l = = e e i =53 g T Ei e i - L4 =3 e = =
46 13 310 0 \ o Gl 0,003 | ? —0,03
Huxunikh norepnrt
= = = ~ ~ s £ = = =3 == = = ~
28 22 10 0+3 10 0,3 10 1 0,03 0,01 0,3— 0,01— 0,01 X 0,003 0,01 - —0001 0,03 X X X 0,1 0,03 X 00003 00,0003
—0,1 —] 0,03 —0,01 0,03
= R ~ = i - o ~ ~
31 2 3—-10| 0,01 [>10 0,01 10 0,03 0s1— 0,01— 0,003 b 0,03 X X ~ = 0,003 | — = 0,01 X ¥ 0,1 = — — 2 &
0,3 0,03 —0,01 —0,1 0,001
: = ~ & ~ =
9 8 100 0,1 10 ,3 | =10 i 0,1— 0:01-— 0s1 -— 0,003 X = = 0,003 { — — 0,01 X X 001 X 00001
2 = 7 ! 1 0,3 0,03 —0,3 —0,01 0,001 5 5
| 40 22 =10 ~3 1>0 1-3 E) 0,3— 0,03— 0,01 03— 0.01 0,01 X 0,003 o> 0,01 0,001 X 6,001 = 0,01 X 0:3— 0.3 X 0,0001 0,0005
: 1 0.1 : 1 —0,03 —0,01 0,01 28 —0,03 2 1 —0,001
| ~ = ~ ~ = =
Lo44 7 0,3—| 003 [=1 0,03 0,03 | 0,01— 0,003 0,001 0,01 — 0,0003 — = i = = 0,01 X X 0,01 X X -
I 1 —0,1 0,1 | 0,03 0-01 0,001 = |
45 22 3—10, 0,3 1> =<l ~10 0.3 0,01 0,003 0,01— 0,003 X 0,01 0,01 0,001 X — — 0,003 X 03— | 0,1— {0,0001] 0,001
=Cy 10 —0,01 0,03 —0,01 0,003 — —0+03 1 0,3 —0,001
~ = = —0,01 = o
30 115 3—10 0,1 10> 01— 10 0,3— 0,3 0-001 0:03 — 0,003 = — 0,003 X X X 0.01 - 00001
E 20,3 0,3 1 —0,01 0,001 — —0,0003
E S == ~ = —0,003 o
k- 53 10 3—10 0,1 [=10 ~ ~10 0:3 0,1— 0,01— 0,3 0,003 0,01 X 0,001 ~ — 0,001 == X X 0,003 X 0,0001
: 0,3 0,3 0,03 —0,003 0,0003 i —0,003 —0.01
= ~ ~ == = = 2 e i
0,1 0,1— —0+001 —0,01 0,001 — —0,01 —0,0003
s 0,3 — ~ ~ ~
- 44 92 3—10 ~1 |~10 3—10 0,1— 0:003— 0,003 1 0,03 0,03 X 0,01— —0,003 0,003 0001 X 0,003 0,01 0,01 0.3 0,03 X 0,0001 0,001
| 3—10 0,3 0,01 0,03 0,01 — I —0,01 —1 —0-003
E MadarouMHTH3HPOBAHHMA HHKHHHE JpoIeprT
F
; ! '
P 51 12,5 3—10| 0,03— 10 0,1— 10 0,3 01— 0,01 0,01 5= 0,03— X X 0.01— ' l 00,0003 X
i 0,1 0,3 0,3 0,1 0,003 [ —0,01 -
Bepxuuii n10aepHT
i 53 16 3—10{ 0.1 [>10 0,3 3--10 0,3 0,03— 0,01 0,1 0,001 — 0,01 — X 0,003 — 0.003 | — X — ? X X 0,1 — 0,0001
i 0,1 0,003 0,03 —0,0003
i 5 = e = = ~ ; = =
I 59 992 10 0,1 |>10 0,3 | ~10 o] >0,1 0,01 0,03 0,001— 0,03 o X 0:003 — 0,01 | — = = 0,01 X X 0,03 =4 = =
E 0,003 —0,1
P = = ~ ~ =
P 3 18 3—10] 0,3— =10 =1 3—10 0.3 0,03 0,003 0,3— 0,03 0,03 0,003 0,002— 0,001 — 0,001 0,003 0,3 0,03 0.0003 0,0006
F 1 1 —0,01 0,01 —0,03
.i . = e ~ = : ~
35 6 3—10 »3 =10 0,3 | 3—10 0,3 0,03— 0,01 01— 0,001— 0,003 0,001 0,001— — 0,003 | — — 0,001 — 0,003 X 0,01— — 0,0001 —
I 0,1 0,3 0,003 0,003 0,03 —0,0003
' et = = = = :
| 36 9 3—10/ 0,1 [=10 0,1—| ~10 0,3 0,1— 0,01 0,03 s 0,01 X 0,0001— - — — X — — — o 0,01 = =
E 0-3 0,3 0.0003
Y 20 ~10] 0,3— [=10 {28 0,3 0,03— 0,01 0,3 0,003 0,01 — 0,003 0,003 0,01 {00003 0,01 0,003 0,3 0,03 0+0001
E 1 0’1 LB 0’03 _‘0’0003
[ 0,1 0-1 —0,01 0,03
! = = : o 5
i 52 14 3—10| 0,03—|=10 | =0,1 | =10 0,3—- 0,1— 0-01— 0,03 0,001 G203 — X 0,001 — — — - — sk = — 0,01 = L E
! 051 1 0,3 0,03 ¢ 0,1
| = ~ ~ ~ o~ ~
5T 9,5 3—10, 0.1 =10 0,1—| >3 0,3 0,03— 0,003 0,1 — 0,01 X X 0,0003— ? X — 0,01 X X 0,01
| 0.3 0,1 —0,01 0,001
| .56 9 3—10[ 0,03—{=10 0,1 ~10 0,3 0,1— 0-01 0,01 = 0,003 — X X 0,0003 — == = = 0,003— 90,0001
| 0,1 0,3 0.01 D0l
= = = = ~
[ 47 22 3—10| 0,3--1| 10 0,3 | 3—10 0,3 >0,01 0,00: 0,3 0+003 — 0.003— X 0,003 — 0,003— 0,03 0.03 = 0,01 0,001 X 0:3— 0,1 00001 0-001—
0,01 0,01 0,01 0,01 —-0,003 1 0,3 0,003
= ~ ~ ~
L52 99 3-100 0,1—| 10 6.3 s 0,3 0+03 0,00: Byt 04001 0,01 X = 0,01 X = i3 3 = -
i 0,3 —0,01 0,3 —0,003
| Bepxhuhih noaxepmurt
1t
30 5 0,3—| 0,3—1} 0,3 >3 0,1— | 0,1— — = ~ — — X | —- 0,0001 — 0,03— 01 X 0,1— = o o
1 0.3 0,3 0:01 0,01 0,3
= et = Lt ~ ~ ~
27 16 3—10] 0,1— =3 0,3 1= 0,3 0003 0,001— = — X 0,001— 0,003— 0— 0,03 |0.0003 0,01 0,003 X 0,3 0,03 0.0001 0,0006 —
0:3 0:003 011-— 0,003 0’01 018%?)3
o] 0.3=1] 10 3 >10 | 0,3 01 0,01 = 0,01 0,01 X | 0.0l 0,01 003 | 0,03 -4 = = o
274 20 = 13— 1 0s3— 0:3— ’ ’ = Wl— :0 » 01— 0,00 0 0,1 0,0 0, :
| 1 1 0.3 0,03 0,03 0,03 ;i e fpes




Tabauya 32
Uiel0 aTOMOB ATIOMHHHS, H3OMOP(HO 3aMELIAIONEro YacTh aToMoB Si

Yucao aromos Al

Hazanne nopon =T
BCEro (Ha 10410 ) G %
Hwukunii notepur, obpazen 44/572 0,10 0,01 10
Bepxuuii noaepur, obpasen 50, 33 (1) 0,23 0,10 4355
obpasen 35/52 0,17 — —

VKa3blBaeTcsl TakyKe, YTO COOTBETCTBEHHO MEHSITCA H MEeXKIJIOCKOCTHBIE
paccroanus; dizo KPHCTANIMUECKON CTPYKTYPhl MO CPABHEHHIO C TeOpeTHue-
CKMM 3HAueHHeM, BhIYHC/JHEeHHble MHTePIOJHPOBAHHEM MEMKAy HHCTLIM (pop-
CTEPHTOM H (pasdJUuTOM, IIPHYEM dy30 OT TEOPETHUECKHX 3HAUSHHIT YMeHblIaeT-
¢l ¢ MOBBIIEHHeM Koulentpannu usomopduoro Al* ' .

[To nauubiM PEHTreHOCTPYKTYpPHOro aHajn3a (trada. 33), rpaup hko
HAIIMX OJHBHHOB, IO CPABHEHHIO € OJHOMMEHHOH rpaHbld YHCTOTO OJHBHHA

(MO0 TeOopeTHUeCKHM AAHHBIM), YMEHbUIAETCS H HaXOAHTCH B COOTBETCTBHH
¢ BuisogoM Puxapma Kpama (1961) (taGa. 34).

TaGauya 33
PenTrenorpaMma oausiua, o6pasust 50, 33(1) n 35/52
Vesiosis cheMkn aas oGpasua 50, 33(1) 43 u kamepa 2R=57,3
2r=0,5, a aas obpasua 35/52 yciaoBHs CHEMKH Cu—Ni 2R=5H7.3

2r=0,5
O6pasen 50,33(1) O6pasen 35/52
Ne nauunn 1 .d_ N aminn I E | d_
n/n n n/n n n
1 3 817 21 D 1,672 2 4,39
2 3 4,33 22 6 1,633 2 3,67
3 4 3,90 23 6 1,620 2 3,22
4 3 3,48 24 5 1,568 8 2,758 130
5 9 (3,06) 25 9 (1:535) 8 2,538
i 9 2,770 130 27 8 1,479 1 2,382
8 4 2,730 28 I 1,393 8 2,277
9 8 2,511 29 7 1,349 3 1,885
10 9 2.455 30 6 1,314 10 1,749
13 8 2,235 33 2 1,183 2 1,621
14 4 2,263 34 3 1,141 il 1,507
15 4 2,157 35 3 1,134 3 1,488
16 9 2,023 36 9 (1:126) 6 1,387
17 5 1,925 37 1 1,116 z 1,306
18 2 1.809 38 6 1,098
19 5 1,791 39 3 1,063
20) ) 1,751 40 9 1,037
41 7 1,021

3akJioyeHne; OJHBHH
Anaauss npoussefens B aa6opatopun UTH AH ApMCCP. Anaantnk— 3. A. Xypuyaan.
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TaGauya 34

HMamenene Mesnaockoetnx  paccrostunii rpann hko o
CRASI € BXOMJIeHHeM Al B penietky oJiBHEA M3 JI0JEPHTOB
Jlopuiickoro naaro

Yncrwi oaueuy (no teo- OunuBHH ¢ comepkannem ALO, B 9

PETHYCCKHM JLalHBIM)

| Of6pazen 35/52 Odpazen 50, 33 (1)

[ A
6.6 ' 13,08
l 2,770

d (130) 2.790 ’ 2,758

Hrax, onusun uz ponepuros Jlopuiickoro niato no cBoemy coctamy i
THIIY KPHCTAJIHYECKOH CTPYKTYPLI HECKOJBKO OTJHYAETCH [0 TeOPeTHYECKO-

My cocTaBy, OH COJAEPKHT B cpefnem o 8,74% AlsOs. Al naxonutes B
Hzomop(uoil cmecu ¢ Sitr kakucMg?t y Fe?t | uBIuAeT Ha MeXKILIOCKO-
CTHBIE PACCTOSIHHS rpanu dizo B CTOPOHY HX VMEHDLIeHHS.

Takum o6pasom, no BceMm nokazatensiv, NPHHALIEKHOCTh OJHBHHA K
MarHesnanabloMy THIY ¢ COAEPKaHHeM [JIHIO3eMa He MOATeKHT COMHEHHIO.
Cyast mo maunbiM nPHOIHKENHO KOJIHUECTBEHHBIX CIEKTPATBHBIX aHaJH30D
(27) npod OMHBHHOB H3 HHMKHETO M BEPXHErO JOJEPUTOB H H3 OJHBHHOBOIO
Oasa/ibra®, B OTHOUICHHH COAEPKAIlHSl 3JEMEHTOB NpHUMeceil HeT pasHuIlbl,
38 HCK/IIOUEHHEM KOJTHYECTBEHHOrO npeobalanis TOro WiIH APYyroro JemMen-
Ta (tada. 35).

CriexTpaJbible anaju3bl BLIABMIH NPHCYTCTBHE B OJHBHIAX M3 MAJbiX
IICTPOTEHHBIX ajeMeHTOB-npuMeceii Li u Si. Kouauuecrso Li B onuBHiax
JLOJIEPHTOB HHIKIIErO M BEPXHEro MOKPOBOB oAHnakoBo u paeusercs 0,0019%.
Kpucrannoxumuueckas npupona Li ouenb 6au3ka K Mg. Boigepxainoe ero
KOJHYECTBO B OHBHHAX HHIKHETO W BEPXHETO TOKDPOBOB OOBSCHIETCS
VCTOHYHBOCTBIO COCTABA OJHBHHOB HHIKHHX M BePXHHX J10/1EPHTOB,

Conepxkanne CaO B onMBHHAX 06OHX TOKPOBOB 00yCIOBIHBACT NPH:
CYTCTBHE ST, KOJHUYECTBO KOTOPOTO B JBA pa3a GOJbIIe B OJMBHHAX HHIKHHX
noneputoB—0,007 % mnporus 0,003% B oaMBHHAX BepxHUX JOJePUTOB, 4TO
MOXKeT HallTH oObsAcHeHHe B OJbUIeH KOHLEHTPaIHy St B NepBoH TMOpIHK
6a3aJbTOBOH Marmbl, 06pa3oBaBilelil HHIKHUI, PaHHUA MOKPOB AOJEPHTOD.

Be—B onupuHax Berpeuen e BO BCeX aHATHBHPOBAHHLIX npobax; ero
IPHCYTCTBHE OFPaHHYHBAETCH  JACCATHTBICAUHLIMH  JIOJISIMH TIPOIEHTA—OT
0,00012 xo 0,0006, yto BO Beex cayuasx Meunblie, ueM ykaswripaer M. X, Xawm-
pabaes (1958). On ormeuaer npucyrcTBie Be B raapHbix nopojacobpasyio-
WIHX MHHEpaJaX, B TOM YHC/Ie W B OJIMBHHAX, B TRICSUHBIX JOJAX TPOLEHTA.

[IpucyrerBue GepuJiug B LBETHBIX munepasax Beye (1958) o6bacuser
FeTEPOBAJIEHTHLHIM  H30MOP(HBIM  BXOXKIEHHeM €ro B MAaricaHajbHbie

* ConepxaHie MHKPO3JEMEHTOR B OJHMBHHOBLIX 6a3a/1hTAX MPHBOAUTCA MO TAHHBIM Ofi-
HOit MpeBeL. [py cpaBenin B ocnonnom Gepyres B pacuer JIOJIEPHTLI HHIKHETO H BEpPXHEro
MOKPOBOB,
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MHHEpaJbl ¢ coJep:KanueM THTana. bepuainii ¢ THTanoM 2aMellaeT Marimif
n kpeMmunit (Mg?+-|-Si*+—-Ti'+ - Be?+).

[MocTostibIM  CIYTHHKOM JIISI HALIMX OJHBHIOB SIBJASIOTCH 3J€MEHTbI
rpynnbt Keaesza Ti, Mn, V, Cr, Ni u Co, uz kotopbix Mn naxoAutcs mout
B PaBHBIX KOJTHYECTBAX B PAHHUX W NO3aHuX onupunax. Yro kacaercn Ti, V,
Co m Ni, T0O HX KOJHYECTBO HECKOJIbKO GOAble B PAHHHX OJNHBHHAX
(taba. 35).

IpucyTerBue Mn nourn B pasnbix koauuectsax a0 0,6—0,5% B panuux
W O3HUX OJTHBHHAX ellle pa3 MoATBep#AAaeT Teln/IeHiHi0 nakamansauus Mn
B ILIBETHBIX MHHEepalax, B LAHHOM CJaydae B OJHBHHAX, a TaKkKe O ero
FeOXHMHUYECKOI  OCOOEHHOCTH—3aMelllaTh JBYXBaJeHTHOe JKeae30, Kak
37eMeHT, 00J1alalolWuil 0YTH paBHBIM HOHHLIM paauycoM: Mn2*—0 914,
Fet?—0,83A. VcrollumBocTbIO COCTABOB  pPAHHHX H MO3XHHX OJHBHHOB
o0bACHAETCS  OAMHAKOBOE  MPOLEHTHOE — Ccojep:Kanmue B Hux  Mn.
Conepxanne Co u Ni Haxoautes B NMOJHOM COLJIACHH ¢ MOJOKEHHEM
FombAmIMHITA O TOM, YTO HHKENb BCTPEUALTCH B KOJHUECTBAX OOBIIHX, YeM
KOOA/IbT; B HalleM c/iydyae KoH4ecTBO Ni HCUHCASETCS HeCATHIMH L0 MH—
0,16 no 0,10%, coorsercrsento B pPaHHHX M NO3JHHUX OJHBHHAX, a KOOaJbTa
B COTBIX nosisax mpoienta (tau. 35). [To npusegennbiM nuppam HeTpyaHO
yOeMuTbesl, uTo B paniux oansunax cogepxkane Ni 1 Co HeCKOIBKO Godblie,
4eM B NO3JHHX OJIUBHHAX; OHM SIBASIOTCH  3J€MeHTAMH  PaHHHX 3TAMOB
KPHCTA/LTH3AUNH, UeM, BepoATHO, 00ycaoBauBaeTcs Godblliee HX COMePIKaHUHC
B paunux osmusuuax. Ornowenue Ni:Co=7:1 u 10:1—B paHnnux 1 MO3AHHX
OJIHBHHAX COOTBETCTBEHHO HECKOJIbKO GOJblIe M0 CPABHEHHIO ¢ JLAHHBIMI,
npusesennbiMu Canpeniom u Comudem (1952), corsiacio KOTOpbIM OTHO-
lienne HUKeJst u KoGajabTa JUIsi OCHOBHBIX nopoa 3:1.

Ocuoprble reoxumuueckue coiictsa Niu Co onpesensiior BO3MOKHOCTD
H30MOp(HO 3amewats Marumii u eaeso— NiZ' —0,78A, Co?t — 0.82A4
Mg —0,78A, u Fe2+—0,83A.

Banaduii B onuBuHAX HHXKHENO  J0JIEPHTA COAEPHKHTCA B TpH pasa
Gosibllie, YeM B OJMBHHAX BepXHerc Aojeputa. Ecau NPHHATL BO BHitv &t
UTO B OJIHBHHAX HHIKHHX JIOJEPHTOB GOJblIe BK/IOYEHHH PYAHOTO MHHepa/a
H UTO CaM OJIHBHH PeAKO OBIBACT B CBEXKEM COCTOSHHH, TO BIOJHE ONpPaBLaHO
npucyrersue Bananus 0,02% nporus 0,006 B oMBHHAX BepXHEro mojepura.
Ilono6uas  konuentpauus V—p pyanom MHIHEepaJe (B HallleM cayude OH
PEACTABICH THTAHOMATHETHTOM) OOBsICHSIETCSl GJIH30CTBIO HOHHBIX pajiiy-
cos V3+—0,65A, Ti—0,64A u Fe—0,67A.

HanGoubuiee conepxanne Cu sadukcuposano B oamsunax BEPXHHX
noeputoB—0,057% wu moutH B ABa pasza MeHblle B OJHBHHAX HHMKHHX
noneputos—0,0229, .

M3 meraanorennbix snementos Cu u Zn BCTPEYEHBl BO BCEX aHa/H3H-
poBannbix npobax. B pacnpenenennn Zn u Cu B paHHUX M MO3AHHX OJIHBH-
Hax HEIb3s 3aMETHTL KAKOH-THOO 3aKOHOMEPHOCTH, TaK Kak HX MPHCY1CT-
BHE, BEPOSITHO, MOKHO NPHAHCATH MEXAHHUECKHM BKIIOYEHHSM CaMOPOIHOr0
UHHKA M XaJbKONHMPHTA (CAMOPOAHBIl WHHK OGHADYKeH B MPOTOJIOUKAX
AOTEPHTOB, a XaTbKOIHPHT YCTAHOB/IEH B anuLTH(ax B BHAe MHKPOCKOTHYE-
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CO,-’I.BI))KHHHE MHKPO3JIEMEHTORB B OJHBHIA!

Be Sr Ba Mn Ti Vv Cir Cu
|
Huucunii noae-
PHT 0:()001? 0007 = 0.6 0,5 0,20 0,022 0,02
Bepxuuii noae-
pur 1,0006 0,003 - 0,5 0,2 | 0,06 | 0,057 0,01

CKHX BKJIOUCHHH B NOP0/1006pa3yolinX MuHepaaax).

Conepxkanne Zn b cpeanem ot 0,012 10 0,017%, a Cu—or 0,014 1o
0,004 9.

Pb Berpeuen ne Bo seex odpasunax, nputom B koauuectse 0,001%. s
FPYNNEL PEAKHX 31eMEeHTOB B OJIHBHHAX MOCTOSIHHO NPHCYTCTBYIOT Ga u Zr.
HaunGoabuee cogepxanne Ga (0,001%) nabmionaercs B pPaHHHX OJHBHHAX,
UTO B 3 pasa NpeBLIIAET €ro KOJHYECTBO B MO3AHHX OJHBHHAX.

Ga, kak conpoBojalomuii  aTIOMHHMI 9/1eMEHT, TEeOPEeTHUECKH He
AoNKeH ObiTh B OJHBHHAX, HO €ro O6HAPYKEHHE B OJHBHHAX HAILINX
3 (hY3UBOB MOKHO CYUHTATh OGOCHOBAHUDBIM, TaK KAK B ONHBHHAX vacth Si,
Fe u Mg 3amewena Al. Ga ap/isiercss THIHYHDIM paccesHHbIM 3JIEeMEeHTOM B
MarMaTtH4eckoM Ipolecce H OUeHb TECHO CBA3aH ¢ AJIOMHHHEM (Taycon,

1961). Taxoit BHIBOA cienal na oCHOBAHHE usyueHus pacnpefenenus (Ga no
Munepamam  rpaHutonios  CycaMblpckoro 6aToJqMTa, [POBEACHHOr0 MM
coBmecro ¢ JI. A, Bopucenko.

Lupronuii Betpevaercss B THICAUHBIX LOJSX MPOIEHTA, OJHBHHBLI HHIK-
HHX JI0€PHTOB NOKa3bIBAKOT GoJlee BbICOKOe ero copepxkanne—0,008Y% u B 1pa
pasa MeHbIIIE B OHBHHAX BEPXHHX [10J1€PHTOB. Hepasuomeproe pacnpesee-
HHE LHDKOHHSA, BEPOSITHO, HOCHT ~ CIy4aHHbIil XapakTep, TaK K4K ero NPHCYTCT-
BHE B OJTHBHHAX OO'BACHSETCH HAMHUHEM BKIIOYSHH uHpkona. B onusunax wua
PEAKO3EMEILHBIX /IeMeNTOB cojlepxkarcs Y, La (comepxkanue La B nanpHeil-
IIeM NOJKHO ObiTh MPOBepeHo, Tak Kak La B GOJLLIOM KOMHUECTBE cojep-
HHTCA TaKiKe B YroJbHBIX 3JEKTPOAAX, CKHTAEMbIX BMECTe ¢ npoGoit).
Yro kacaerca Y, to on BCTpEUEH TOJNbKO B 2 npoGax oOJHBHHOB 13
HHAKHUX  poneputoB B Kosnmuectse 0,003%, uto, BeposaTHO, o6DBsACHsIETCS
HzoMoppubim 3aventennem Ga, KoTopuiii KOHCTATHPOBAH B OJHBHIAX.

BbiBogb

1. OprocHTHKATHI U3 J0J1epPHTOB Jlopuiickoro maaTto no ontTuueckum n
XHMHUCCKHM NaHHBIM XapaKTEPH3YIOTCA HAJIHIHEM OJHBHHOB C COAEPIKANHEM
basiaura or 20 mo 27%.

2. OnuBuEB H3 goteputor Jlopuiickoro miaTo mo CBOEMY COCTABY M THITY
KPHCTAMIHUECKOH  CTPYKTYPH  HECKOJABLKO OTJIHYAIOTCS OT TEOPETHUECKOTrO
OJHBHHA, OHH coaepxkaT B cBoem coctase Al,O; oT 6 g0 13%, npuuem Al
Haxonures B H30Moppuoii cMecn Kak ¢ Si'', rak n ¢ Mg?' u Fe?* y piusier

fd MEMKMIOCKOCTHBIC paccrosinmst rpanu hko B cTopony ee ymenbuenus, |
i |
|
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Tabauya 55
i3 nas Jlopuiickoro 1utato

1
Ni Ga Cu Pb ‘ Zn l Zt l Y l k4
0,159 0,010 0,010 0,001 0,012 0,008 0,003 0,001
05100 0:0003 0,004 0,001 0,017 0,004 = 0,001

Cpeanne BLBoab 13 27 anaanzos,

3. B conepKannn peAKnX n paccesinubix 3JeMeHTOB i PaHHUX 1 1O3/IHHX
OIHBHHAX HET PA3HHILI 33 MCKJIOYEHHEM KOJHYECTBEHHOIO npeodaaganns
TOr0 HJIH JAPYTOro 3JeMenTa.

4. U3 nerporennbix saementos Li COZIEPIKHUTCST B OIMHAKOBOM KOJIHYe-
(TBE€ B DAHHHX H TNO3MHHX OJHBHHAX, 10 0,001 9%.

5. Habmonaercs asykpatnoe NpeBbllleHHe cONePXKaHig St B OMMBHHAX
HHKHHX JIOJIEPUTOB, YTO HAXOAHT CBOE OOLSCHEHHe B GOJbLION KOHIIeHTpa-
WHH ST B nepBoil nOpuHH Gas3aabTOBOI Marmbl, 06pa3oBaBLiefl HHAKHUIT
(panuuii) IIOKPOB  J10/IEPHTOB.

6. Be B 0/IHBHHAX COMEPKHTCH B A€CHTHTBICHUHEIX JOJIAX TpOLenTa.

7. TIOCTOSHHBIM ~ CHYTHHKOM B OJMBHHAX W3 Aoaeputos  Jlopufickoro
[1aTO SIBJISLIOTCSL 3JIEMEHTBL Tpynnbl Kedesa—Ti, M, V,: Cr, Ni# 'Co,

8. Conepaxanne Co n Ni HaxoauTes B nosnom COrJIACHH C TI0JI0MKEHHEeM
FompamMuATa 0 TOM, 4TO HUKeAD B OVHBHIAX BCTPEUALTCA B KOJAMYECTBAX
OGJLIIMX, YeM KoGaJlbT.

AKueccopHble MHHepasibl

Turanomaenerur. Pynubiit muiepan ssasercs HanGosee pacnpoctpa-
L lienHbiv aKueccopiblM Munepanom aosepuros Jlopuiickoro naaro. llo nai-
HBIM TOYHBIX MCTOMOB HCCHENOBaHHE (M0APOGHO OYAYT NHCANLI HHZKe), on
NPEeACTABJACH THTAHOMATCHETHTOM, T]dTHI]OJ\-IHFHETH'I‘, ]EOJJ,O@HO IAPYrHM L BeT-
HbIM MHHEpasaM, BBICTYIAET TONbKO B NPOMEKYTKAX MEKIy 3epHaMil
INIArHOK1a3a B TecHON acCOUHALHN ¢ OJHBHHOM,

Turanomaruetur nposipasercs n 3epHax ABYX BHAOB: 1) B BHje Xopollo
90pa30BAINHLIX  KPHCTAMIOB  KyOHUECKOI (opmbl, BRIOYEHHBIX B 3epHa
OTHBHIE, WIH B CTbIKe ¢ mocaeInuM paamepom 0,01-—-0,02 MM; 2) B BHJE
HFOMLYATBIX H CKeJeTHBIX (OPM, 4acTo 0GPA3YIOLLHX TerMATHTOBbIE BPOCTKH
6 aBrure (¢ur. 35), nocaeanee ocoGenno XapaKkTepHO /ISl HHIKHHX J0JepH-
108. Haxoxmenne Munepana B Buge BKIOUEHHIT B OJIUBHHE TOBOPHT O ero
BBIMANEHIH B OAHY U3 HanGoJee pannux das. Conepikanne THTAaHOMarHeTHTa
B HHAKUHX M BEePXIHX JA0JIepUTAX TTOYTH B OIHHAaKOBOM KOJIHYECTBEe H JOCTH-
raer 11% (rada. 14, 15).

B nporonoukax turanomarwernr npeodaagawoueM  60JgbHIHHCTRe
ClyuaeB BCTPeYyaeTcsd B BHJE HENPaBHJILHLIX OGJOMKOB B CPOCTKAX ¢ NMOPOMIO-
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0GpasyloUMI  MullepataMit, pexe nonaiaiorcs KyOuKH BechbMa MeJIKHX
pasMepoB, CcpaBHUTeNbHO yalle TONajalnTCs OKTa3APHUCCKHE (hopmbl
penMyIecTBeHHO B BH/E ero 00TOMKOB. Hayuenne MoJHpoBaHubIX 1H(OB,
M3rOTOBJEHHLIX H3 00pa3loB J0JePUTOB, YKasbiBaeT Ha HaJHYHe «MarHeTH-
Ta» €O CBOMMH XapakTepHbiMH (H3HYECKHMH OCOOEHHOCTSAMHU:  BLICOKAs
MATHHTHOCTL, OKTazjpHueckas (opMa KpHCTa/ 10B, BLICOKAs TBEPLOCTD, B

Gur, 35, Ky6Guki THTAHOMArHeTHTOB B accolHaliHm
¢ oausuuom. a.  1067/44, wuXKugit  J10JepuT,
c. Tymausn (yn. 160, nux. 11).
OTpaMKenHoM cBeTe——Cephlit  UBEeT H CNOCOGHOCTL  TPABHTLCA COJISIHOI
KHCJIOTOIA. B HMMEPCHH € TPY10M pasJjuHyaercss peuletdarast CTpVKTVpa
pacnaja.
Mo xumuueckomy cocrapy (raba. 36) st BCeX  aHaJH3HPOBANHbLIX

Tatauya 36
CocTdas THTAHOMATHETHTOB 110 JdHIBLIM XHMHIUECKOro aHaJnia

Coctas B %

Ne n ; ¥
ﬂl,l)l—) HI)UJ”
TiO, [Fel-Fe, O, ‘ CoO Cry0,
39 Husnnii 10Kpos. 12,14 e onp. 0,009 He o6u.
JLoaeput
2,73 80,36 He onp. lle o6u.
H » " "
14,21 50,04 He onp. He obu.
%] 5 . .
13,72 He onp. He onp. He o6n.
g » i,
12,80 82,08 He cnp He ofn.
41 [1anaroHHTH3IPOBA HITLIH
1oaEPUT
33 Bepxunit noKpos. 16,00 88,36 He onp. He ofn.
Noaeput
2% < P . 11,15 He onp. e onp. He oon.

* Cpeausist npo6a n3 4 006pdsiloB HIKHErO 10JepnTa- -54, 50, 28, 31.
** Cpeausisi npoGa u3 4 oGpasuos sepxuero jioaepura—27, 35, 34, 47.
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obpasnos pyjahoro MHMHepa/da XapakrepHo noctosthiioe npucytersue Ti,
SIBJAIOLETOCS  ero OCHOBHOH cocTaBHOH  uacTbio; Ti M03BOJASET ¢ MOJHBIM
OCHOB@HHEM OTHOCHTDL HCCJIeyeMble PY/Hble aKIecCOPbl K THTAHOMArHeTHTaM.
Hro kacaetcst HX QH3HYECKUX CBONCTB, YKA3aHHBIX BbllIE, H JAHHBIX PEHTIEHO-
CTPYKTYPHOro anajiusa (rad.a. 37) (pentreHorpaMmbl nopoukos 33, 44, 41
H 55+56 HAEHTHUHBI), KOTOPbIe 0OblIe HATOMHHAIOT MariieTul, TO TakKoBble,
BEPOSITHO, MOMKHO OOBACHHTL HHTeHCHBHOH 3akaakoii (Berextun, 1950)
THTAHOMATHETHTOBLIX ~ 3€pPeH, COCTOSUIHX M3 MeXaHHYCCKOH CMecH JIBYX
Munepason marneruta Fe—Fe,O; u wabmenura FeTiO; B cuay 6nicrpono
OXJIaMaenns, 6rarojgaps Yemy He yjlaeTcd 3aMeTHTb BKJKOUeHHii 3epen
WILMEHHTA BHYTPH 3€peH MarHeTHTa, a TakikKe XapaKTePHYIO AJS THTAHO-
MATHETHTA PELIeTUaTylo CTPYKTYPY pachajga BO BceX 3epHax,

Ta6auya 37
Pentrenorpamma marnetuta (oBpasus 33, 44, 41,

55+56)
Ne gmnuid |1 Dj Db

1 6 2,947 2,671
2 4 2,767 2,51

3 10 2592 2,280
- 2 2,296 2,081
5 7 2,076 1,882
6 2 1,780 1,617
7 4 1,736 1,573
8 8 1:619 1,468
9 9 1,487 1,348
10 0 3,163 2,867

3akmouenne: Maruernr, YeaoBHs CHeMKI: kamepa 2R=57,3, 2r=0,5.

Aunanus npoussenen B amaGopatopuy MIH AH ApmCCP. Anannrtur—23, A, Xypuyasi.

Takum oGpasom, u3 BbIECKA3aHIOTO SICHO, UTO HAl PYJAHLI aKiecco-
puil, Ges CcOMHeHHS, NpeacTaB/Jel THTANOMArHETHTOM, HO JIOGONbITHO
3aBbllllennoe coaepaxanne TiOy no cpabHeHHIo ¢ TEOPETHYECKHM COCTABOM
(Betextnn, 1950), no gaunsiv kKotoporo cogepxKanme TiOy B THTAHOMATHETH-
Tax  HCUHCTACTCS 10 HECKOJMBLKHX NIPOLEHTOB. 3aBbillenioe  cofepskanue TiO,
MOATBEPIAKNALTCS TAKZKE NLaHHBIMH CIEKTPOrPaMM, OKA3bIBAIOLHX COepIKa-
e Ti or 3—10% (taba, 38).

XapakrepHoit 0COBEHHOCTBIO HCCAEAYEMBIX THTAHOMATHETHTOR sSIBJISIETCH
oGHapyKeHHe CHEKTPAJbHBIMH  aHAMH3AMH B COCTaBe THTAHOMATHETHTOB
sinementoB Mo, Sn u Nb, kotopble cBoeil KpHCTAMIOXHMUYECKOH H FeOXHMH-
UeCKOil MpHPONOit TecHo cBA3aHbl ¢ THTanoM. HeGoubuine HX COJeprKaHus,
KdK 3TO BUJAHO M3 Taba. 39, BHo/qHe MeTal0T MOHSTHBIM OTCYTCTBHE HX B
MOPOA0OGPa3yIOLIHX MHHepadax, B KOTOpbiX Ti BXOMHT TONDKO B He3HAUH-
TEJLHBIX KOJHYECTBAX, H30MOP(]HO 3aMelast yacTh Si, 4 B THTAHOMAarHeTHTe
Ti cocrapaser cywecrsennyio COCTABHYIO 4acTh, BXOJASl B MHHepaJa HJbMe-
HHT; NOCAEANH B BHJe TOHKHX HHTEBHAHBIX [0JOCOK BXOAHT B MarHeTHr.
Pacematpusas naxoxienne Mo B THTAHOMArHeTHTe, HeOOXOAUMO OTMETHTD,
UTO OH obHapyxkeH B 0JAHOM oGpasiie NaTaroHHTH3HPOBANHOTO  10JIepHTA
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Cojepzkatite MHKposJdeMeHTOB B THTaHoMarHeTHTax Jap Jlopuiickoro iutato

Be G Cr Vv Mo Nb Sr
Huscnuit
LOJTCPHT 0,0001 0,0026 0,02 |0-244 | 0,0003 U-0038 0,0013
Bepxunuii
10AePHT 0,0001 0,002 I 0,03 | 0,25 00030 0,0013

Ne 51 (ta6u. 38) B koanuectse 0,0003%, a B 10 oOpasuax me yjanoch pbis-
BHTbL €ro COjep:Kalue BBHAY IIOMEX CO CTOPOHbI JAPYTHX S3JIEMEHTOB, T. €.
HaJ0KeHHs Ha OCHOBHLIE CHeKTpaJtbHble Juuny Mo JHHHH APYrHX 3JeMeH-
toB. Takum 06pa3oM, sICHO OAHO, YTO MOJAHOAeHa BOOOLLE MaJ0 B HCXOLHOM
pacniiaBe § OH yBJEKaeTCs MHHepalaMu NPH YYBCTBHTEALHOM COAEpKaHHH
Ti 1 B CHJY HX KPHCTAJJOXHMHYECKHX CBOMCTB: HOHHOrO pamuyca Tiy. —
0,64A, Mo**—0,68, cymMmapuoro norenusana nonusaunn 91, 93—89, 90 co-
OTBETCTBEHHO M 3JeKTPOOTpHuaTedbHOCTH 1,6—1,8; aonyckaerca BrnoJaHe
BO3MONHOEe HaoMopdHoe 3ameuienne Ti B wapbmennte—Mo.

B tutanomarierutax 3a Ti cienyer Takxe Sn; on obuapyzen B ThICsHY-
HBIX JOJSIX B THTAHOMATHETHTe KaK M3 JIOJEPHTOB, TAK H U3 11a1arOHHTH3HPO-
paHubix jgogepuros B 30% anajn3nipoBaHHbIX 1pod.

BxoxKjende OJ0BA B THTAUOMATHETHT OObACHsAETCH OJM30CTBIO €ro
KpHCTALIOXHMHUecKHX ocobennocTedt ¢ Ti—HnoHHBIX paxnycos Tit+ 061 A
Sp*t —0,74 A saekrpoorpunareabhocti—1,6 ¥ 1,8 COOTBETCTBEHHO H CYyM-
MapHLIX TOTeHIManoB nonusaunn—91,93 n 93,49.

CylleCTEEHHBIM ~ O0CTOATENLCTBOM, —OHPEJe/sIOHM  [eOXHMHUECKYI0
cyab0y Ti B THTAHOMArHETHTAX, ABJSETCs TO, YTO HECMOTPS Ha MpaKTHue-
ckoe orcyTersue ND B nopoje (Ckopee Beero HaXoxKJeiHe 3TOTO 31eMelTa B
npefeiax HHMKE UYBCTBHTEJIbHOCTM MeTOMA), OH O0HapyreH TO/IbKO B
FHTAHOMATHETHTAX W He obuapyien B NHOpoAoo0pasylonux —Muuepanax.
DTuM caMbiM mojpTBepikaaerca Muende Taycona (1955) o TOM, UTO HOHDI
HIHOOHST, 10JI0OHO APYIHM AKIECCOPHBIM 3JeMEeHTaM, BhICTYNAT KaKk MIoro-
3apaaublil KaTHOH, BXOISUHA B MUlepadp MPeHMyUICCTBENN0 B OKTa3/1pH-
yeckoil KOOPMHAIMH, H YTO B CHJIY BLICOKOTO 3apsila CBOMX HOHOB HHOOHI
He MOKeT H30Mop(io 3aMmelmiath lerporetnbie saeMenthl Mg?', Fe?in ou
MOJKeT BBICTYNATh B MOPOL006Pa3ylomuX MHHepalax ToJbKO KakK CHyTHHK
THTAHA, TAK KAK B HAaUIHX MOP0J006pa3ylouinx Munepaax ouenb maqao Ti,
¢ KOTOPBIM MozKeT ObiTh cBA3aH Nb B Ko/muecTBe HHZKe UYBCTBHTEJIbHOCTH
MeT0/Ja, OH He YJaBJAHBAETCA CHEKTPOrpamMMoil. IDJeMeHThl rpymnbl KeJje-
3a—Mn, V, Cr, Co, Ni—npucyTcTBYIOT B THTAHOMATHETHTAX IOYTH B PaB-
HeX KoamuecTBax (Tadu. 39), ua Koux Cr HeckoJbko 00Jbllie B THTAHO-
MATHETHTE M3 Bepxuux joseputoB u pasusierca 0,03% npotus 0,02% B
THTAHGMATHETHTE H3 HHANHX JOJEPHTOB.

B ueaoM, cpaBHuBast 3J1€MeHTL NPHMCCH THTAHOMArHeTHTOB PaHHUX M
HO3AHHX J0JepPHTOB, 3aMeyaem OoJblioe 0/HO0Opa3He It JHUIL ABYKpaTHOC
npeoGJaganue Zn B BEPXHUX i HECKOJNbKO NpesbllllenHoe colepxanue Li b
THTAHOMATHETHTAX HUY{HEro MOKPOBA.
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Cojepikanne 37eMeHTOB-NPHMECEH B THTAHOMArHETHTAX JaB Jlopuiickoro mAato (N0 AaHHLIM CMEKTPaAbHbIX AHAAH3OB)

Ta6auwuwa 38

2 Komwu. s Mr| Si ‘ Al ‘ Mg\ Ca Fe Mn ‘ Ni ‘ Co Ti v Cr Zr Cu l Pb I Zn Ga Sn La ‘ Sr | Ba \ Na K l Li l Be ‘ Mo \ Nb
npobol >
Huxusuii aoaepur
= ~ = ~ ~ ~ ~ = ~ ~ =
28 5 =3 0,3— | 1-3| 0,3 =10 | 0,3— 0,01 3,8(;3 3-10 0,3— — 0,01 0,01 0,001 0,03 0,003 = X | 0,003 — 0,3 0.3 0,003 - X
1 —0, 1
: = = = ~ = = = = =
31 13 3--10 | 0,3— | 1—=3] 0,3~ | ~10| 0,1 0,01 0,03 ~3 0,03 0,01— 0,003 0,001 0,01 X 0,003 X 0,3 0.1
1 1 ~ —0,1 0:03
~ = ~ ~ =
312 17 3 0,3 ~3 | 0,3 ~10 | 0.3 0,01 0,003 | =<1 | =0,1 X 0.003 0,03 0,001 0,01 0,003 —_ — X — 1 0.3 0,003 X | 0,003
= —0,01 —0,01 —0,01
~ = 0,3 ~ ~ = = = ~ ~ = = ~ =
32 9 3 0,3— 10:3— [ 0,3 >10 0,01 0,001— | ~3 0,3 0,03 0,01 0,001 0,03 0,003 0,003 0,1 0.3 0,003 0-0001
1 1 ~ 0-003 —0,1
1 ~ = ~ = ~ ~ => &
44 22 3—10 =3 ~31 0,3— | >10 0,01 0,003 10 03— 0,01 0,003 — 0,01 0,003 0,03 0,003— 0,003 0,3— 0,3— 0,003— ,0003 X
~ 1 0,01 —0,03 0,0: 1 1 0,01
~ ~ 0.3 ~ = = s ~ ~ ~ ~
40 6 =1 0,1— [0:3— | 03 10 0,01 0,001 (13 0,1 0,03 0,01 X 0,003 0,003 0.1 0,3 0,003 0,0001
0.3 1 0,003 —0,1
~ = > ~ ~ ~ ~ < ~ £t s
50 8 3 0,3— | ~1| 03— | ~10| 0:3 0.003— 0,003 ~3 0,3 0,0003 0,01 0,01 0,001 0,03 0,001 X X 0,1— 0,03— 0,003 X
1 1 0-01 —0,003 0.3 0,1
~ = = ~ e
55 20 3-10 ~1 ~3 ~1 |>10]| 0:3— | =001 0,01 3—10, 0,3— — 0,01— 0,01 0,001— 0,003 0,003 0,003 — ~1 0,03 0,01
: 1 1 0,03 0,003 —0,1
= ~ ~ = = = ~ ~ i
54 8 0-3 | 0,03— [051 =0,1 | =3 0,1 0,003 0,003 =1 0,03 0,001— 0+003 0,001— 0,01— 0,001 0,01 X 0,3— 0,03 0,0006 X
0.1 0,003 —0,01 0,03 —0.003 1 0,1 —0,001
= ~ = ~ = > = ~ ~ =
56 22 3-10 1 ~3 ~1 | =10] 0:3— 0,01 0,01 ~10 0,3 0,01 0,01— 0,001 0,03 0,003— | 0,001 X | 0,003 =1 0,1 0,001— 00001
1 0,03 0,01 0,003 —0,0003
ManaroHUWTH3INPOBAHHBMA HHKHHUA n10JAepHT
= ~ ~ ~ = ~ = = ~ ~ = ~
42 29 3—10 1 =3| 0,3— | >10| 0.,3— 0,01 0,01 10 0,3— 0,03 0,03 0,01 0,003 0,03— 0,003 0,003 — 0,3 0,3 0,01 00001 X
1 1 1 —0,03 0,1
= ~ = = = = = = ~
41 21 -3 0:3 =3 | 0,3 >10| 0:3— 0,03 0,01 3—10 053— 0,03 0,01— 0,003 0,03— 0,003 0,001— 0,003 0:1— 03 0.001
1 1 0,03 0,1 0,003 0,3 —0,003
~ ~ = = = = =
51 22 01— 0:03 [ 0,1 | 0,03— | =3 003— 0,003 0,001— | 0:3—| 0,01 0,0003 0,003 0,01 0,001 0,1— 0,001— 0,001 Nl X 0,3— 0,03 0,001 00003
0,3 —051 0,1 0,1 —0,01 0,003 1 —0,01 0.3 0,003 1 —0,1 0,003
Bepxuuii a1o0nepHT
= 2 = s
32 15 ~3 03— >1 ~1 [ >10] 0.3 0+003— 0,003— [3—10 0,3— 0,03 0,01— 0,01— 0,001 0,003 0,003 0,003 | 0,003 — 0,3—1 0,1 0,003
1 0,01 0,01 1 0-03 0,03 0,01
33 22 1-3 0-?1:— =1 =1 | >10 0.:13— 0,01 0,01 3—10 0,3 0,01 0,03 =0,01 0,001 0,003 0,003 0,003 — 0,3 0,03 88005;.
= ~ == ~ = 3 -
34 10 ~1 01— | =11 0,1 =10 |=0,3 0,01— 0,003 — [3— 0,3 0,001 0,03— 0,01 0,001 X 0,001— 0,003 0,003 0501— 0,001 0,003
0,3 0,03 0,01 051 0,003 0,033 ?
: o ~ = = ~ ~ ~ ~ leed
35 11 =1 0,3 =l | 0.3 =10 | 0,3— 0:01— 0,01 =3 0,3 — 0,03— 0,01 0,001 X 0,003 0,003 0,003 0,003 0,003 0,001 0,0001 X 0,003
1 003 0,01 —0,003 =
: ~ = = = ~ ~ =
37 22 =3 0,3— ~11| 0,3 ~10 | ~1 0,01 0,01 3—-10 0,3— 0,03 0,03— 0,01 0,001 0,003— 0,003 0,003 0,1— 0,03 0,003
1 1 0,01 0,01 0.3 —0,01
47 12 ~3 =03 ~1| 0,3— | =10 |{=0,3 0,01 0,003 3 0,3 — 0,01 0,01— 0,001 0:03— 0,001 — 0,001 0,1— 051 0,001 0,0001
1 0,03 0,01 0,003 0:3 —0,003
> = ~ ~ ~ = — = i~ > ~ —
52 2 0.?# 0,1 0.3 | 0.3 3—10| 0,1 &({03 0,003 03— 0.03 0,001 0,003 0,03 0,001 0:3 0,003 0,001 X X 0,3—1 0,3 0,0003
o —001 1
ManaroHMTH3IUPOBAHUKMI BepXHHH ITOaAepH
9 = : et 2 ~ =3 =
30 21 =3 =5 1 0:3— | >10 | =01 0,01 X ~3 0.1— 0.01- 0,01— 0,0003— 0,001 0,03 0,001— X X 0.3 0,3 0,003 — 0,0001
1 0,3 0,03 0,03 0,001 0,003 001
o7 22 1—3 0;:1’,— 3 0,3 >10 0,:1# 0,03 0,01 10 0,3 - 0,03 0,01 0,001 0,03 0,003 0,001— X | 0,003 — 0,1— 0,03 0,003 X | 0,003
0,003 0:3




TaBauya 39
(M0 AaHHbIM cnekTpadbiibix anaausos B %)

Li Ni Gv Zn Cu Zr Mn S Pb
0,0034 0,01 0,007 0:034 00113 0,02 0,1 0,003 | 00016
00,0024 0,01 0,007 0,062 0,014 0,025 0,4 0,003 [ 0,0015

Takum o6pasoM, Ha OCHOBAHHH XMMHYECKMX H CHEKTPaJbHbIX JlAHHbBIX
BLISICHHJ/IOCH, YTO THTAHOMArHETHT B CBOIO peLIeTKY BKJOUaeT psi/i 3/71eMeH-
TOB M3 TPVIIbI Aeae3a, MajblX MeTPOreHHbIX, METAIJIOreHHbIX H H3 TPYNb
PEAKHX 3AEMEHTOB, KOTOphie H3omopdHo samewaor Ti*™ u Fe** n rosopar
06 onpeaeqeHHBIX MOYTH OJMHAKOBBIX  (PH3HKO-XUMHUYECKHX  VCJIOBHSAX
KPHCTA/TH3ALHH.

JII06GONBITHO cpaBHeHHe COCTABA PYAHOIO dKIlecCcopa KHCJIBIX H OCHOB-
neix nopoj. B cratbe B. B. Jlaxosuua (1959) npusepennl gannble o cocrabe
MarHeTHTa B rpanutonjax pasauunbx paiionos Coserckoro Colosa.

M3 pannbix ta6a. 40 sicno BH/IHO, HTO COJepKanhe HHKeJs BapLupyer
H He 3aBHCHT OT OCHOBHOCTH nopoi. [Tpu stom nabaofaerca orverausas
Tenenuns yseauyenus cogepxauus Al, Cr, V, Mn, Mg, Co, Ga B pyaHom
aKIleccope OCHOBHBIX  [IOPOJ, YTO HAXOJHTCHA B COOTBETCTBHHM C COCTaBOM
0a3aJbTOMAHOIO pacmniasa.

AKueccopHblil pyAHbIH MHHEPaJd OCHOBHBIX MOPOA MPEACTABJICH THTAHO-
MArHeTHTOM, da B KHCJBIX [OPOJaX—MarHeTHTOM.

AnartuT NPHCYTCTBYET MOBCEMECTHO B KAYECTBE aKILeCCOPHOro MHUiepa-
Ja B BHJE €JHHUYHbIX 3HAKOB, BXO/S B Maccy HeJeKTPOMArHUTHOI (pak-
unn, Kak npaBuio, KpMcTa/ bl anaTtuta NpH3MaTHYeCKHE, AJHHIOMPH3MATH-
yecKue, pasHocTH Npeol/alaloT Hajl KOPOTKOINPH3MATHUECKHMHU TadJuTUa-
TLIMH Pa3HOCTSIMH. ;

Ornowenne AJHHBL K Wupuie Kpucraana 2:1, 3:1 (¢pur. 36) npu
Adanne 0,15 1 0,05 MM, HO BeTpeualoTest TakAke GoJee HIVIOBHANBIC KPHCTAIDbI
coornotiennem 6:1 u 5:1 npu Toit e aaune 0,15, pexe 0,2 u Tosnuuue 0,02—
0,03 mmM; BecbMa  peAKo nonajialotes  Ooukopuaunoie QGopmul npu d ~ 1
dopma KpucTannos rekcaronagablio-npuamarnueckas ¢ rpausimu - (1010),
H3pelKa OHM 3aKauuuBaloTCH NupamMuaadbHbiMup rpausmu (1011), Bechbma
pejKo momajganTtca GopMbl ¢ IpansMH AHIeKcaroHaJbHOR NPH3MBI H NUpa-
mMuabl. Hepeakn Takixke o6J10MKH KpHCTa108, B GoJbIIHECTBE MpoTOJ0UYeK
KPHCTAJIbl allaTHTOB OECIBETHDLI, H3PEKa NMoNalaloTcs 3epHa ¢ 0J1e1HO-2Kel-
TBIM OTTEHKOM, NPHYEM OKpackKa paclnpocTpaHsercss B TeJe  KpHcTadsa
HepaBHOMepHO, nepH(epHyecKie 4acTH OKpalleHbl OoJee HHTEHCHBHO, YeM
LeHTpadbHasl yacTh Kpuctadta, Kpucraaan  anmatura npospauns u uMmeor
CTeKJISIHHBII OJlecK, H3peika OJeck Jeaaercst HeCKOJbKO TYCKJBIM.

Anatur u3pejika naduaiojaaercess B ULM(AX B BHAE HIJOBHAHBIX BKJIO-
YeHHH B TIarHOK/JIAa30BbIX  3epHax  (oOHapy:Ken Ipu veeaundennun 280).
Ontuueckiie cBolcTBa anaTHTOB H3 Pa3HbIX NPOTOJOUEK AOJIEPHTOB HHIKHETO
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Tabauya 4v
Cpenuuit cocTas akiecCOPHOro PYAHOrO MHHEpaJa H3 IPAHUTOMAOB U LOJERITOB
pasanunblx paitonos Coserckoro Coiosa

o
g
=
= |
=
Paiion Musepan : ABSCrd= V3T | Gad+ | Mo | Nb [Cu?+ | Zr [Mn| Sc |Ged+ |3g2+|Ni2+ |Co2+|Zn2+ | Pby+ | Li Be
=]
E ‘
2
[C'padHurowuw
lopuwiii Aatait [Maruetunt] 46/0,008|0,005[0,05 0,05]0,001 0,001 0,01(0,0002]0,0001 0,008/0,005] -— 0,008 (hOUl 0, (JU()2
100 39(83(93| 41 | — 57 100 7 1100| 78 80 | 2
3anandas Tysa A 840,05 (0,1 10,05/0,1 [0.001 10,002 0,008 | — 0,06 — -~ 0,01 0,05 |0,00110, 0080 00030.()()0 -
100 | 100 | 97 | 94| 48 15 100 100 | 100 | 100 | 14 30 | 80
Boctounnii Ca- " 120,05 {01 |0»1 (053 10,0005 —- 0,005 | — (0,03 — -~ 0,05 10,1 O,UOQOaOl »U()l 0,001 | —
At 100 | 100 |100 |100 | 60 100 100 | 100 | 100 | 17 | 63 | 60
Bocrounoe 3a- A 102{0,005(0,005(0,05[0 0510001 - 0,001 { — |0,01] — —  0,005]0,005/0,002/0,01 |0, 000)() UO] —
Gaiikanne 100 | 35]|95| 93| 65 95 98 1100 | 59| 9 | 80 |
Koabcknii noay- a 1210,008[0,005/0.1 0,010,001 0,0005] — 10,01} —- - 0,008/0,0050,001]0.01 == | -
OCTPOR 100 | 58 | 94 | 53 | 83 92 100 D100 75| 8 831 I
Jdonepnto
Apuenns-—lo- |Turano- ’12‘ 02 lO 02510, 25I7.3;0,{¥0’ ()Y(I(;03|Un0034‘0 012 |0,00d ] - 1,78 kO»OOT ().048‘0'015 | — 10,003 00003
pHiicKOe naato(MarLernT ' ] I | 1 | '

KBapueso-oJHBHHOBHMH aAwmwabas
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_lo,(}oa! Y T e . {ﬁ

| i

* TIpu BEIBOAE CPeXHEro cojepraHus B pacueT GepyTcs aHaiu3wl npo6 Becom 20—22 Mr.
** 3aumcTBoBaH H3 pabotsl B. M. [onbwaxosoit (1961).



H BepxHero nokposa uidentiunnt Nm-—1,634, Np 1,626, no seanuuiie
noKasare/si PeJOMJICHHSI MUHEPAJ OnpejieqsieTcs Kak (Top-anartur.

Ms-3a Majoro KoJuuecTBa MaTepuaga (uyTh OOJblUe, yeM B cjyyae
HUPKOHA HaM He YAaJ0Ch NOJAYUHTH XAPAKTEPHCTHKY 3JAEMEHTOB NpHMeceil
B allaTHTAax.

Dur. 36. Tlpusmatnueckie
OCCUBETHBIC KPHCTANb
anartuta. loaepurt, ve. 66.

®ur. 37. TlpusmarHueckue npospauHble
KPHCTAJLIbl  IIHPKOHA.

L upxon Kpome pyiubix akueccopos, B goseputax Jlopuiickoro naaro
OAHHM M3 HauboJ/ee pacipocTpaHeHHbIX AKILeCCOPHBIX MHHEpPaJ/oB ABJsgeTc
UHPKOH; OH O0OHapyKeH B TAMEJOH HeJeKTPOMaruuTHOH (ppakuun Bcex
NPOTOJIOYEK KaK HHZKHEro, Tak M BepXHero MmokKpona.

HecmoTtps na ero noscemectioe pacnpoctpaneliune, KOJHUECTBO LHPKOHa
B NIPOTOJIOYUKAX HCUHCAARTCS JIMIID €IHHHYHBIMH 3HAaKaMH, He J1alouuMH
BO3MOXKHOCTH JAJs Gojee JeTaJbHOro HX uaydenus. B mumndax umpkon
yJaBIHBAETCA OYeHL peLKO—B BH/E BechbMa MeJKHX BKJAKYeHHHA (ol
oOHapyxen B e Ne 31 npu GoaboM yeeandeHnn—o0bekTs Ne 20) B
3epHax muardoknaasa. Gopma KpHCTal0B UHPKOHA B AOJEPUTAxX MpejcTaB-
Jsier co60i koMOuHalHio KopoTkiux npuam (110) u TerparonanbHoil nupamu-
Aol 1T (em. ¢ur, 37). Ognako HaA0 OTMETHTb, 4YTO HHOrAA KPHCTAJJbI
OBIBAIOT HeNpaBH/IbHON yraoBaToii (GOPMbI, YTO FOBOPHT O HEPABHOMEPHOM
PasBUTHH rpaHed; napsay ¢ HenpaBuIbHOH yraosatoi (popmoil nonajgaiorcs
TAKKe KPUCTAJLIbl MOUYTH OBaJdbHOH (POPMBI.

Jlis unpkonos xapakrepno otnowenne aaunnt 3:1, 2:1 upu 1=0,1—0,15
u d=0,03-—-0,05 mm; BeTpeualoTest  TakiKe 1OYTH H30METPHYECKHe 3epha
d~1 =0,05 mm. Llupkonsl npeacrap/ienbl  HCKJAIOYHTEALHO OeCIBeTHBIMY
IPO3PAYHLIMH 3€PHAMH C 4JMa3HbIM HJIH CTEKJIOBATHIM OJ1eCKOM.

ITog MHKPOCKOTOM B WMMEPCHH B HHPKOHAaX HabAIOAAIOTCH  PEAKiie
BKJIIOUEHH S Fa30BbIX 11Y3bIPHKOB, €/1Ba 3aMeTHbLIe MEJKHE TOUCUHbIe BKJIKYEHHS
KPAaCHOrO 1Beta, BePOATHO, THAPOOKHC/IbI Kesde3a. HacTbl BOKPYr LHPKOHOR
IVTIEOXPOHPYIOIIHE TEMHBIE TIOYTH YEPHbBIE OPE0JIbl; HHOI/1a OHH OLIBAOT /10 TOTO
LIHPOKHE, YTO MACKHPYIOT IpaHd M He Mojnawics onpejededuio. [Ipucyr-
CTBHE MIEOXPOHPYIOLLIHX OPEO/IOB BOKPYI 3epel LMPKOHA TOBOPHT O NMPHMe-
CAX PaAHOAKTHBHLIX 3JIEMEHTOB, 1O H3YUHTb HX 0oJice MogpodHO [OKa He
yAaa0Cch BBHAY BecbMa MaJjioro Koiuyectsa peutectsa. [Tokasartean npe-
aoMmaenusi No—1,94.

Hanuuue MeJKuX BKIOYEHHH WHPKONA B MIATHOKAA34X H B CBEMKUN
TEMHOUBETHBIX NOPOA00OPA3YIOLIHX MUHEPaaaX B THICAYHBIX 05X MPOLEeH-
Td, a Takxe MeJKHe HX pasMepbl, OTCYTCTBHE BKJIOYEHHH M OKPACKH
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coUeTebCTBYeT O paHileM MarmMaTHieckoM srane popmupoBaiius oPo/Lbl,
KPHCTA/IJM30BaBIIEHCH B YCAOBHAX CPEAb, GelHOil  aKileccopHed.

Hamu BeTpeuen HHPKOH JIHIIL O/IHOIl TeHepalHH W 00JiblIero Helb3s
ObLIJIO  OMKMJIATL B MOPOJax CBEMHHX, Ge3 caenoB KakKMX-AHOO M3MEHEHHH.

Cehen B BHIE CAHHHUNBIX  3€peH BCTpeYaeTes B THIKEJOH (ppakuuu
GonpiipHeTsa npoTodoyek. OOJHK KPHCTALIOB KJHHOBHAHDI, & TakKe
KoupepTo00pasioi Gopmbl pasMepoM 0.08 mm (ur. 38), no Boodile npe-
06aanal0T  OOJOMKH  KPi-
cradios. LLBeT B OObLIIHH-
CIBe CAYYACE MeL0BO-Kel-
Thili, y KousepTooGpastoro
KpucTajia IouTH KOpH-
depblil; 00bIUHO 00JOMKH
gpucTaanos cdena npos-
pauHbl € XapaKrepHbiM pa-
KOBHCTLIM H3/J0MOM, PeKO
cojepKaTcsl B HUX MCIKHE
rodeuHble  BK/IIOUEHHs TH-

TAHOMATHETHTA; KOHBEPTO-
oGpasublii  KpHCTALL MYT-

. Hbli, HEMpo3paunblil, 6IeCK
®ur. 38, Koupeproobpasuas  (opma chena ¢ , posp

HepaBHOMEPHO DA3BHTLIMIL  IPAHSIMU. HonepHt, yB. Or MHPHOLS | 10 CTeRnaA-
66 roro. Cden B mumpax me

saMmeueH. Mayuen B HMMep-
cHM, MoKasaTelb NPeJoMIeHHd ~ 1,92--2,06 xapakrepusyercsl —EHICOKUM
ABYTIPEJOMJIEHHeM, HHTep(pepeHinontas oKpacka BbICOKasl, XOPOLIO Bbipa-
el meoxpouaM, Ng 6ypOBATO-KEAThII, Np—~oGecusernblii. [lokasareab
npeaomaenust Ng - 2,06 rosoput o NpeoN0KHTeNbHOM XHMHUECKOM COCTaBC
C(j)ena T102 pile] 350/0, FEQOg—'1,34D/Q, A]QO[S*"I,OQU/U, (CEY)QO;;—/-]-,E)IO/(}.
Bunueaa (1953) ccblaercst Ha AaHHblE C. MopranTa (1949). OrcyTcTBue
anenus MeTacoMarosa B 3(hQy3uBHBIX NOPOAAX Jlopuiickoro naaTo Aaer
ocHoBalue 1oaarath, 4To BCTpeUeHNbIH ciert MarMaTHieckoro IPOHCXOZKLE-

HHS.

Goopur. Eaununbie  3epid (iiooputa  OTMeyaJHCh e BO BCEX
NpPOTOJOUKAX; OHH OblIH perpevelibl B HesJNeKTPOMAarHuTHOR - ppaKiliy, 1o
HHOCA Tonajaluch H B 5eKTPOMATHUTHOH  (ppakiuuu B BHIE 00JIOMKOB
MIOFOrPAHHHKOB H OKTa31poB, ¢ SICHO BbIpazKeHHOM KoMOHHanued ABYX
npoCTHIX POPM (111)1'100) —okTaspan Kyoa. Okpacka (G/ioopuTa N5 THHC-
Tas, 0T CHpeHeBoro 0 reMHO-(pHOJIETOBOTO LBET, NPOCBEUHBACT o Kpaam
aepeH, OJecK cTeKIANIBIE, cnailloeTs no KyOy, 110 MJIOCKOCTH cnainocTH
na6aoaaeTcs cryuieide OKpPackH.

[Toa MHKPOCKONMOM ONTHUYCCKH H30TPOHBLL, ¢ HH3KHM jloKasartesem
HPEJOMJICHHS 1= 1,430. dunooput B uHpax ne oGnapyxen.

Kopynd (A1y03) copepaures Becbma PEJKO B CHAMHHUHBIX 3HAKax; Ol
BCTpeUYeH B T51Ke10H HesTeKTPOMArHUTIOH (ppaKilHy, HHOTLa nonajaercs u
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B 3JE€KTPOMArHUTHOMN; B BHAE OUeHh MeTKHX 00J0MKOB—paaMepamnu 0,05 1o
0,1 MM; cBeTIO-CHHHII O CTEKISHHLIM OJECKOM, C BBICOKOM TBEPJIOCThLIO,

Kopyun B numudax e naiizen. B nmmepcnn oGuapykusaer oanoocHblii
Xxapaktep u caabulil TIeoXpousm.

He ynanoce yeranosuts accounnpyionime MHHEpAaJILl, 8 TAKIKE U FeHesHc,
HO CBEKECTh MOpOJbl, BKIKYAOWEH KOPYH, MOACKA3LIBAGT HAM MBICAbL O
[NEPBHYHOM OPOHCXOZK/IEHHH 3TOr0 MHHepaJa.

TFemarur onpenenen Kak B npoToJsouKax (B 37eKTpOMarHuTHON  (ppak-
WHH), TaK W B aHuLiHgax.

B nporonoukax kak n miKHEX, Tak U B BEPXHHX J10JEPHTAX I'eMaTHT
BCTpeueH B (popMe IVIACTHHOK H HENPaBH/IbILIX 3epHblek. 1o Kpaelkam
3€pen H NIaCTHHOK IIPOCBeYHBaeT Oypo-KpacHbiM 1BeToM. LIBetr B Macce
KENe3N0-YePHLIH;  OH HEmpospauel, HMeeT XapakTepHblil MeTaJJ HuecKuii
OJ1eCK, peske MATOBHIi, noTyckueBmini. emaTtur B anmudax xapakrep-
3yercs HHTeBHAHOH (opmoii, yacto o6pasyer OTPHIBHCTLIE KaeMKi BOKPYT
HEPYAHLIX MHHEPAJIOB, TVIABHLIM 00pPa3oM 1o 3epHaM OJHBHHA-

IeMatiT B 9THX TOHKHX KaeMKaX- siBHO H3OTPONHLI ¢ XapakrepHbiM
LUBETHBIM 3()()EKTOM KOPHUYHEBOIO OTTEHKA. BBuay Bbicokoii tBepmoctn (B
aHUNTH(pAX) TeMaTHT XapaKTepH3YeTCss OTCYTCTBHeM CJEI0B uapanum. |e-
MATHT IO MPOHCXOMK/IEHHIO MOXKIO CYHTaTh BTOPHUHBLIM, On O0pasyer ICeB-
AOMOP(O3Bl 110 MarHeTHTY, 00pa30BABUIEMYCS 34 CYeT KaiMpbl BOKpYI 3e-
pen osuBuia. Habmogaercst TakKe NPOMEKYTOUHAS OKHCJACHHAS pasHocThb
MarremMHT—OKHCJIEHHBIH MAarHeTHT, KOTOPbli NOJHOCTBIO He Yclies NMpeBpa-

THTbCHA B MApTHT.
Tabauna 41

Cojepkanie sJeMeHTOB-MIpHMeceii B TeMaTHTe MO JAHHBIM CNEKTPaNLHOTO
anannsa (HaBecka—5 Mr)

Fe

Mn ! Ni Tl

~10 | 0,003 -0,01] <(0,001) ~0,03

Obuknosentas poecosas obmanka ofHapyKelna TOJBKO BOAHON NPOTO-
MTOUKE, MO BHEIIHEMY BUJly HaIOMHHAET ypaauT, (hopma 3epHa 1poJ0AroBaTas,
OKpacka HepaBHOMEpHasi—3eJMeHON0 1IBETA, MHOTO BKIIUYEHHA DYAHOrO
MHHepana. B uMMepcuu—1umner semncHbiil, mireoxponunniii Ng>Nm>Np, no
Ng—06yThliiouHo-3e/1enbll, Mo Np—O6ypo-3eeHblii,  yroax  noracaums
CNg=14°, Ng—Np=0,020—21, Ng>1,63.

Berpeuenbl Takme 06/0MKH Ga3atbTHUECKOIT poronoii 06MaHKH B BHIe
CAMHHUNBIX 3HAKOB; NPEACTaBJeHa OHA B BH/e YMJIHHEHHbIX 3epeH KpacHo-
Gyporo 1BeTa; ¢ XOpOUIO BBIPAXKEHHBIM MIEOXPOHZMOM  OT KPacHOBAaTO-
oyporo no Ng 1o GypoBaTto-3zeleHOro msera mo Np, ¢:Ng=12°, Nq—1,74,
Np—1,66.

Camopodnoid yunk nMeer noBceMecTHOE pacnpocrpaHeHue B THKe-
JIbIX PPaKIMAX BCeX NPOTOJSOUEK KaK HHKINX, TaK | BEPXHHX JoaepuTon. On
BCTPEUEH B CAMHHYIBIX 3HAKAX, HO MO KOJHYECTBY GOJbIIE, YeM aKIeccop-
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Hple MiHHepaabl. CaMopolblil  NPHPOAHDBIT MeTalJHYecKuil LHHK sBAseTCs
peaKHM siBJdenueM, on obnapyxen B O0azaiabTax Bpynesuka (okono Meab-
oypna, Ascrpanus).

Cawmopoanniii nunk onucan T. 1. Tonuaposoii (1959), on oGpa3syer na-
JeT Hd H_\_’J]Kal!}'Illt‘L‘K()M crekge. B nawem caydae ectpeyaercesda B BHAE pecbMa
meninx obpaszoBanuii B (opve CTpPYkK-
KW, BEDETEHOOOPA3HBIX CKPYUEHBIX [1aC-
THHOK TPEYroJabHOil [poA0JTroEaTOl 1
nenpasuanioit opmbt (dur. 39) pasme-
pamit 0,02--0,05MM, npH ToaULMHE TAIAC-
tuukn 0,005—pexke go 0,008 mm.

Pur. 40. [Mnpur kyduue-
@ur. 39. Maoruyrtele nJaacTHHKH caMo- CKOii pOopMBI CO WITPHXOE-
poanoro unuka. Hoaepur, vs. 66. KOIl na rpanax.

IlBer cepebpucrto-cepblil, yepta Oenas, OJecK MeTalJHUECKHI, Hermpospau-
HbI, M$ITKHI, BecbMa XPYNKuil, npu NpUTparuBaiuy UrJOH pacnajaercs Ha
BecbMa Meqkue Gecopmennble Kycouku. [lepen nasabHoit TpyGkoi TOpHT
CHHHM [IaMeHeM.

Merananuecknit uuHK B aHwandax He BeTpeyeH, BEPOATHO, MPH 1LJH-
(poBKe BBINAJM  BCJAEACTRHE MATKOCTH 4acTHIL BBHAY OrpannuenHocTH

MartepHaJsa He y1aJjoch B HeM ONpele/uTh COCTaB NpuMecedi.

ITupurt npeumyiecTsenno GHKCHPOBaH B aHULIMbAX, T/le BHICTYNAeT B
BHJIE TOYEYHLIX BKJIOYEHHH B nopojax, OOHapyseHHbIX TOJBKO TIpH
O0/ILIIOM  VBEJTHUCHHH.

[Tupur B mporosioukax BhisiB/den B €AHHHUYHBIX 3HAKAX, BCTpeYeH B BHAE
MeJKHX KYOMKOB, MEHTarouJ0/eKasipos H 00JOMKOB, pasmepamu 0,02—
0,05 u pexe 0,07 mm- 117 BcTpeuennblX KyOHKOB XapakTepHa IITPHXOBKA
na rpanax (dgur. 40).

Xaavkonupur melee pacnpocTpanell, ueM MHPHT, OH 0GHApY#eH TOALKO
B anmandax B Buje HechopMeHnblx 3epen, Gosee KPYIHBLIX, 4YeM MHPHT,
pasamepom g0 0,1 MM, B acconuauuM ¢ NHPOKCEHOM, ¢ XapakKTepHOH
JKEeJITOH OKpacKoH, ¢ BHICOKOH OTpa)KaTtelJbHOH CrnocoOHOCTLIO, ¢ 3aMeTHOI
aHH30TPONUEeH W ¢ HH3KHM peabedOM [0 CPAaBHEHMIO ¢ NHpokcenoM. B
NPOTOJNOYKAX XAJBKOIHPHT He BCTPeueH; BHAMUMO, NP TPOMBIBKe MOTEPsH.
BerpeueHo oaHO-eIHHCTBEHHOE 3¢pHO ManaxuTta (?), BeposaTHo, 0Opa30BaB-
leecst B pe3y’abTaTe OKHCJIEHHS XaJbKOMHPUTA.

Kak nupuT, Tak M XaJbKOMMPHT [MPEHMYUIECTBEHHO BCTPEUEHBl B
MaJaroHHTH3HPOBAHHBIX JIOJE€PHTAX.

Habmernur oGHAPYIKEH HE BO BCEX MPOTOJIOYKAX A0JEPUTOB, OH MpPe/l-
cTaB/eH eAHHHYNBIMH 3HAaKaMH B 371eKTpoMarHuThol ¢pakuuu, s cyx-
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JIEHHSI O XHMMHUECKOM MW JeMellTaplom cocrape HWJIbMeHHTa ddHHBIX HET,
BBHAY HEAOCTATOUHOrO KOJHYECTBA MaTepuaia Juisl anaJuTHYeCKHX HC-
ciaegopanuil,  IHaudoabliee ero  KOJTHUECTBO BXOAMT, BeposiTHO, B BHAE
MexalHyecKoi MPUMECH ¢ MdrueTuTom, (l(’)]]ﬂfi}"ﬁl THTanoMarmneTH1 cO
anavutenbibim coaep:xanuem TiO,.

Manpmenur serpeuen B opme 06JI0MKOB TOJACTOTADJHTUATBIX KPHCTAJ-
Joe paaMmepamu  or 0,05 no 0,1 MM ¢ XapaktepHLIM NOJYMETaJdAHYECKHM
Oaeckom. I'pann na 0d6J0MKax ¢1ad0 HCHeUpennl HerJay0OKHME  SIMKaMI,
3aN0JHEHIIBIMHE JKeJATOBATHIM — arperatoM Jelikokcena, obpasopapuierocs B
pe3yJ/JibTaTe 3aMelleHnsd HJIbBMEHHTA. B l[(].THp()ﬁﬁlll]hlx !l[.'lli(]la.\ HJIBMEHHT
obpasyer pelieTyaTyro CTPYKTYypy ¢ maruetutoMm (¢ur. 41), Beictynas s
BHAE TOHKHX HFOJbYATBHIX Y HHTEBHAHBIX 00OpasoBaHuil,~—oTAe/dbHble 3epHa

®ur. 41. TuTanoMarHeTHT ¢ XapakTepHONl CTPYKTYPOIl pacnaa TBepaoro pactropa

HaMH He 3aMeueHbl, a B u].nml)ax OTJIHYUTL HX OT MartHeTtuTa I[IOYTH HEBO3-
MOKHO. [eHeTHUECKH HJALMEHHT CBsidaH, BepoOfATHO, C MarmMatTH4eCKHMH
nporeccaMHd H SBJAETCH OJHHM H3 PAaHHHX MHHEpPaJoB, BbIJEJTHBINHXCH IIPH
KpUCTaAMAJTH3alHH 0a3a0bTHUECKOTO pacrnJaBa.

Bropuunbie muHepanbl

JTumMOHUT 1HPOKO pacmnpocTpaHeH B JoJepUTaX BepxHero [MOKPOBa,
o0pasys HepejKo MoJHble ncepgoMopgo3bl Mo OJHBHHY, Yallle pa3BHBaeTcs
TaKxe Mo MHKpoTpeulnnam nocaefnero. Habmogaores cayuyan 3aMelleHus
JHUMOHHTOM 3epeH THTaHOMarHeTHTa.

Kaaovyur apisercss oAHUM H3 XapaKTePHBIX BTOPHYHBIX MHHepaJCB
BePXHHX JIOJEPHTOB; OH pa3BUBaeTca M0 OJMBHHY, HHOT/JA [OJHOCTHIO
3aMelllaeT MocJeAHHil ¢ coXpaHeHHeM (POPMbI OJIUBHHA, HEPEAKO OTAeNbHDI-
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MH yuacTKaMH 3aMelact NOPOJLY, COXpaHsisi NepBrHUHYI0 CTPYKTYPY. Kaapuur
BCTpeUaercs B BHAE GecthopMeHHbIx 3epel, nioria b (opme NIACTHHOK pasme-
pamu 0,08—0,1 MM, npvlﬂm.rnmme 0,01-—0,02 MM,-BOASHO-NPO3PAUHBIX 110 KPa-
1M, TIPOCBEYHBAIOIIHX CHIICBATHIM IIBETOM CO CTeKJASHIbIM GJaecKoM De3 Kakix-
6o Bkmouenuit. Kaapuut Gbl1 M3yuel B HMMEPCHH, TOKasaTedh npe-
nomsenusi No—1,654, Ne—1,483, aBynpesoMiaeHHe peicokoe. KanbUuHuT B
HIDKHHX JIOJIepHTax cjaraet oTaejbHble IHe3/a, ofpacraer CTeHKH NMYCTOT B
BHIe BechMa MEJKHX [OYKOBHAHbBIX o0paszoBaHuii, YacTo ¢ 3eMIHCTHIM
('.’l‘pO(‘,HHeM oT Genoro 10 K[)@:\IOBHTO[‘O 1neeTta.

KapGonar BepXHHX  JIOJEPHTOB GLI TOABEPTHYT CHEKTPajlbHOMY
aHaJ/u3y, JeMeHTapHblii coCTaR KOTOPOTO npusoautcst B a6, 42. Bein
npoH3BeleH TaKikKe PEHTTeHOCTPYKTYPHbIil  ananu3 (faHibie MPABEEHDb B
rada. 44). 1

Apaeonur xapakrepen s JOJEPHTOB HHIKHETO NOKPOBA, BCTpeuaercs
B MOpax—IycTOTax B BHAE KPYMHOTO pajna/bHO-TydHCTOro arperara,
nauamerpom ot | g0 3—4 cm. DPopma paauaJibHO-JYYHCTHIX — arperaTon
3apHCHT OT (POPMBI MYCTOT—YACTO OHH OBIBAIOT OBaJbHOI, HeNnpaBH/IbHO-
okpyrvioii popmbl. B cBsisH ¢ 3THM MinHA 7ydeo6pa3HO BHITAHYTHIX KPHCTAJ-
JIOB PAa3/JHUHast; TOJOBKH KPHCTA/JIOB J0J10THATHIE, nabJatofaercs MITPHXOB-
K4 BJOJb FOPH3OHTAJIBHOM OCH, UTO TOBOPHT O TMHHAKOHILAIBHOM xapakrepe
KpucTasaa. KpHcTanisl aparoHuTa GeCUBETHDI, MPO3PAUHE, 6J1eCK CTEKJISAH-
HBIH, B W3JOMe HMEeIT JKHUPHBIH O6JecK, XPYNKH, TBEPLOCTD okoJao 4.
CnaiiHocTh He HaOJumoaaetcs.

Kpucraanbl aparonura B HCI pactsopsiorcs OypHO: peakuus Maiirena
NOJIOIKUTENbHAS, TOPOLIOK NPH KHIfYEHHH B pacTBOpe Co[NO3]. mpuoGpe-
raer cune-nuaoBblii uper. Cocrap aparoHnura NpHBEIEH B tabJa. 43.

Cozeprkanue 3J1eMEHTOB-NpUMeceil B aparOHHTax MPHBEAEHO B tabu. 42,
a slaHHble PEHTTeHOCTPYKTYPHOro aHa/in3a—nB raba. 44.

[Mokasatean npeaomienusi Ng—1,688, Np—1,529.

WUs ta6a. 44 pugHo, uTO penTreHorpamma oGpasua 482 mo/HoCTHIO
orBeuaer crpykrype aparonnta. O6paser 30 ompejensercs TaK Ke, Kak
aparoHHT, HO HMEIOTCS XapakTepuble JIHHHH KaJlbITa, oGo3nauenible
yeproukamu. CMellanublii XapakTep penTreHorpaMm  MOXKHO OGBACHTITD
CMeleHHeM 3epeH aparoHnTa 1 KaJbluta InpH oTdope npoobl.

[TponcxoaeHHe aparonurta, BeposATHO, MHEBMATOMHTOBOE:

Hadunecur. Cpein HHU3KOTEMIEPATYPHBIX THAPOTEPMAJILHBIX MHHEPa-
JI0B HanboJee paclpoCTpaHeHHbIM ABJSETCA MUHEPas HIHHTCHT, KOTOPBIH
0COGEHHO HYACTO SIBJASIETCS PE3yJbTATOM H3MEHEHHs OJMHUBHHA; B CIyHae,
KOrjla TOpoja B pesyibrate OBICTPOTO 3aCTHIBAHHUS ILEJTHKOM dhopmupyeTcs
W ocTaeTest JHIIL HeGOoblIoe KOJHYECTBO BCAAHBIX MAPOB, OHH NefCTBYIOT
Ha yXKe BBIKPHCTA/LTH30BaHHble MHHEpakbl 1 3aMellaior nocaexHHe
HH3KOTEMMEPATYPHO-THAPOTEPMATLHBIME  MHHEpalaMH (Co6osieB, 1936).
B nanHOM cJIyuae OJUBHH YACTHUHO, a MECTAMH JlazKe MOTHOCTBIO 3aMemacT-
cf HAJHHTCHTOM.

Bun sepen uaauMHrcHTa 0OYC/I0OBJIEH dopmoil 3epeH OJMBHHA: OHH
pOMGOBHAHEIE, TPEYroJbHbie, Yalle BCEro OKPYIJIEHHbIE, UBET €To KpacHo-
Gypblil, #eaTO-GypHIil ¢ 30JI0THCTBIM OTJIHBOM B IEHTpe 3€pHA (nad.ronae-
8 b4
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Tabauya 42
Cojepxanne sjeMEHTOB-npuMecefi B KapGoHaTax JaB Jlopuiickoro naaro (MO AaHHBIM CHEKTPAJbHOTO ainaii3a
MaJBIX KOJHYecTB OT 3 J0 5 Mr)
- . :
E é.ﬁ 51 Al Mg Ca Fe Mn Ti Zr La Sr Ba Na K Cu \% Cr
H | .8
2 mg
Huuunii noneput > ~ = | >
50 3 ~0,1 >0,03 ;‘*O»O] }-;3 0;00()3-—0’011 "-0r003 OvOOI—O ,003 07003 0,01 0,1 X 0’003
482 22 0,4 0,05 0,05 10 0,1 0,06 — - T 1 — 10,01 X 0,003 X X
Be pxHuif 10aeputT
30 ) 0,3 0,03— | ~0,1 [3—10 |[>0,003 [=0,1 =0,01 - ? ~ > 10,003
0,01 0,3 | 0,01 [—0,01

[ManaroHHTH3MPOBaHHBIH |BepXHHA N0JEPUT

0,01— | 0,003 |1-3 - -
48 | 3 [~001 |43 |—0,01 0,003—-0,01 | 0,0003  [0,003-0,01] — | 0.1 |0.1 | x [0s001




TaGauya 43
Cocras aparoHnTa no JanibiM XHMHUECKOI'0 aHaJii3a

Si0, ‘ ALO, 1 Fe,0, | Ca0O ‘ MgO Na,O K.0

0,60

0,60 f 0,70 ’ 55,80 ' 0,16 ’ 0,09 0,01

Tabauya 44 mpiii noj GuHokymnsipom.) [loka-

Penrrenorpamma KapGoHnatos H3 JaB 3arteab npesoMJeHHs 1o Ng-ﬁ
Jlopuiickoro naato 1,842, Np—1,782.

WaauHrenT  npoanajusnpo-

O6pasen 30 ‘ O6pazen 482 BaH CHEKTPa/JbHBIM  METOJOM,

JlaHHble TpHBeAeHBl B Taba. 45.

rage—_— | D I D [laaqeoHuT pasBuT B HHIKHHX

nn | 4acTsX MOKpPOBA, 00pa3yeT Nncen-
i . noMopdo3Ll Mo OJHBHHY, BLINOJ-
'1’ 18 gggg ]3 ggéé HSIeT MHOTOUHC/JAECHHLIE MHKPO-
& ’ 1200 -
3 6 5,663 10 5,504  CKOMHYCCKHE TPEILMHDI, YTO CBH
1 6 2,466 6 2,48  AeTeJbCTBYeT O BTOPHUYHOM  €ro
5 6 2,360 8 2,372 NIPOHCXOKIEHH .
? ; 2}-‘383 g gnfgg [Tanarount npexcrapaser re-
5 - 1,967 3 9:103 Jeonoo6Hoe amopgHoe Belect-
9 i 1,893 10 1,976 BO ¢ MOKazaTteaeM IMpeJoMIeHHs
i? 3 }'g?f 8 :,gﬁ 1,543, 3esenoBato-6yporo usera.
» ’

12 6 1,732 8 1.741 Hspem{a IoKaseplBaer AaHH30-
13 1 1,595 8 1,721 ; . 5
14 1 1,431 3 |56 TPOMHOE CTPOEHHE H pacKpHCeTA
15 1 1,415 2 1,494  JIM30BaH B XJOPHTOBLIE NMPOAYK-
16 . 1,235 3 1,464 1 ¢ nokasaresem npesomaenus
18 4 1,029 3 1,358 S d '
19 2 1,258
E(f 6 1,235 XUMHU3M 2PDPY3ZUBHOTO
¢ 2 1,221 MIIJIEKCA
22 4 1,202 Leall s
23 3 1,185
24 45 1,170 IMerpoxumuueckne ocodGeHHOCTH
25. 1 1,124
3? j; ;’6(3)1 B namHoit rnase Mbl pac-
28 4 1,006  CMOTPHM XHMH3M  BEPXHEIIHO-
29 2 0,969 LIEHOBLIX OCHOBHLIX JaB Jlopuii-
30 2 0,957  CKOro maato M cONOCTABHM €ero
& I 0,924 ¢ xumusmom rpanmoB Cubup-

CKOH MaaT(pOPMbl H JPYTHX pe-
Ilpumenanne: Yeaonus cuemkn Co--Ni, kaMe- rHOHOB. 4 TAKKE € OCHOBHBIMH

- « 2 L] .

pa 2R-573, 2r - 0,45. JaBaMu Jpyrux ooGaacreit Ap-

MEHHH.
st BBIAICHEHHST  XMMHUYECKHX OcoOeHHOocTell  ocHOBHBIX 3(dy3nBos

Jlopuiickoro mniato npousBeneHbl XHMHUECKHe aHa u3bl 9 06pasios u
nepecyuTaHnl 10 MeToAy 3aBapuukoro. Pesyabrarthl cBefenbl B Tabil. 48,

[To nanubiv nepecueros (raGu. 46) cocrapjena BeKTOpHas JAHarpamMma
(dur. 42), na KoTOpO# 115 cCpaBHeHHs HaHeCeHbl BEKTOPHl CPEAHHX COCTABOB:
noneputos [lpuepesanckoro paitona, 6azanbtos Llentpansuoit u CepepHoi
Apmennu. JI1st cpaBHenHsl HaHeceHbl TakyKe BEKTOpHI: 1. cpejero 6a3anbra
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Conepmaune S.HEMEHTOB-HPII.\[ECEI-{ B HIAJHHTCHTAaxX JiaBs JIOpHﬁCKOI"D naarto

(!'IO JAaHHBIM CHEKTPAaJbHBIX aHa/H30B)

Tabauya 45

-+]
[=]
=
2= Si | Al [Mg Ca|Fe(Mn| Ni | Co| Ti | V Cr Mol Zr | Cu | Pb | Zn|In|Sr{Ba|] Na | K Be Li Nb
2
281 |>10 [>0,3 |>10] 0,3 [ 10 | 10,03 0:61 0,3 0,01— 0:61 X 10,003 10,01—>0,001]0,03!X |X | X|>0,1 |>0,03]=0,0003/0,001 | —
—0s1 0,03 X |—0,01{—0,03
272 |=10 | 0,3 |>10/ 0,3 [>100,3 0,01 |>0,3 0,01— * 10,01—10,01—{0,0003 | — |—|—| —[=0,1 ] 0,03 0,0003/0,0003|—0,003
—1 —1 —1. 10,1 0,03 | 0,01 0,03 | 003

! UnAMHICHT H3 MOJNEPHTOB HHKHEro MOKpoBa.
2 MaauHrcuT M3 J0JIEPHTOB BepXHero NnoKpona.




L1g

0 20 9B 4e 5@ 6C 1A ab 9o po yb 20 @ g 5% 60 78 B4

AUarsCanG SUMUYECRUE COCMAB0s OCHIBHNY IPPYIVI0s ApMenuy u
doyrux oSracmel

1-GAusuroswe Lasaasmsl  2-0onspume wuNCKEro nomposa [ flapuicroe naama), J3-epednui
cocmae Bonezumey wuxcrero nenpoga (fopuicroe nramo), 4-donepume: sepxwero NOHPoso
(Ropxicioe naama), 5-cprlwui cocmas Goaepumos seprwero nonposa (/lopudcioe nnamo).
C-cpodnut XiMuvECRUG COCINGE OCHOBNHGIX 3@@YIUE08 Jopuicriord naamo, 7-donepumes
SuNCHErD POMDLC [Npuepesancauy p-#), 8-donepumss oeprnera nomeona (npuspesanchud
pew) 9-cped.vu cocmae GoNEPUMOD npuePEsancnorc p-wa, 10-8a2anemst HUNCHErO me-
wews o Axypaa, (- Sesensme qenmpanenoy u Cesepnod ApMeENyy, 12-cpednud mMuposod
Cesamm no Leay, 13- donzpums no Aenu, 14-6asansme: oce (Cpednue) no Bawusrmony
u Aesu, [5-dopepums Tynryccno - lencnore momnaenca, [6-mpanns: ces vacmy Cubup-
ciol naom@opmsr, 17- onveuwnosus Basansme Mamvamnu, /8-cpednud cocmas donepumos
Hlappy no Yonepy (623 godst)

Our. 42,

o JIsau (6asanbthl Bee o Baumunrrony u J{sau), noseputol Tynrycko-Jlen-
CKOTrO KOMILIeKca, Tparimbl cepephoil uactu CuOMpckoil naatdopmbl, oauBH-
ifopblc GasaqanThl KamuaTtku, cpeinuii coctas jaoaeputos Kappy no Yokepy.
CocraB/iena TakKe BapHanuonnan jguarpamma napamerpos A, H. 3apapui-
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(FeO+Fe,0,)

FeO+Fe,0;-+MgO

[To xuMuyeckuM ocoGenHOCTSIM (cpeannii u3 4 anajinzoB) J0JepHTL
HHAKHCrO  noKposa  JIOPHACKOrO 114aTO  HECKOJBKO — OTAMYAIOTCS  KAK
OT OOLIYHBIX TOPOA  3TOf rpynnel no Jsam, Tak u or JOJIePHTOB
pepxiiero  1noxkposa. Ilo OTHOWeHHIO K AOJEpPHTAM BEpXHEro HOKPOBA
ABAAIOTCA  OoJiee  KHCABIMH;  cofepxanne SiO, B Hux  jgocTHraer
51,31% uporus 48,88 pepxuux nonaeputax NPH NOBBLILIEHHOM COJIePIKaHHN
leJIoYei, 0cOGEHHO HATPHS, CJerKa 3aBbilleHHOM cpeanem snauennn Al,O,
M TpH SHAYHTEJIBHOM 3aHHIKEHHH COJlepKanusi okuceili Mg u  Fe?
i npeobaananun  FeyO; (uto, BeposiTHO, oGBACHSETCS OKHCJIEHHOCTBIO
NOpoAbl B UeJI0M). PuUrypaTHBHbIE TOYKH COCTABA CHABHHYTLI BBEPX H BIPABO
0 OTHOLIENHIO K ocH SB 1 Joxkartes na kpusyio Itiibl, OrpaHuyHBAIOILYIO
IEJMIOUHO-3EME/IBHYI0 ACCOUHALNIO GT H3BECTKOBO-IIEJOUHOf accolHaliiy,
T4KOE PaclONOMKEeHHE HAYaJbHLIX TOUEK BEKTOPOB FOBOPHT O TOM, 470 B
COCTaBe MOJIEPHTOB  HHKHEro MNOTOKA HECKOJLKO VMEHBIUEHO KOJHYeCTBO
NMOJIEBOLINATOBOH H3BECTH M yBeJIHYEHO COAepKanie wieqaoueil. OTHOCHTE-
HO GoJee 10J0rO€ 3ajeraline BEKTOPa HHIKHUX nogeputos B noje ASB no
CPABHEHHIO C BEKTOPOM BEPXHHX JIOJIEPHTOB FOBOPHT O GOJIee OBbIMICHHOM

Koro # ornowenuit FeO/MgO u - 100 (ur. 44).

__"!.t 00

Fe0+ rc,ﬂ_,ut, 2

I | \
# il il R o=
o apx 'j' N -‘—....—-—-i‘[‘—q.-._._‘_,_..-—q—..._,,l—-l’

17

L D il Bttt LT ) (R SN R =iy = 2w SRS
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i -
. 3 -~ [ © b g @
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s 3\3 S e & o o be] s 2.8 |83 |®38 & ek °%l
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vy i ol L &S]
7 (s ~1= a | T yeengd oaepume| 7
| Sopuicnoe paamo  (heen j Apneﬁuli‘;ré:-:’;gra fsppy
a —1 = e —
Y Taned® ueiree| Yorep | deru | aens |Pies i

Bapuayuonnas duarpamma napamempos A 4 Jasapuunore das cpedwur coc-
MAB08 OEPXNENNUOUEHOBSIX OCHOBHSIY 108 Apmervy v dpyrur obnacmes

Dur. 44,

COACPKAHUH  CcBOOOAHON m3BecTH. CpaBuuTeNbHO  HeOOJbLIOE vialeHue
HduaabHBIX TOYeK BeKTOpPOB B node CSB 1o cpaBHeHHIO ¢ (HTYpPaTHBHBLIMH
TOUKaMH BEePXHUX JOJNEPHTOB YKasblBaeT iia Go0Jiee HH3KYIO OCHOBHOCTDL
I1arHOK/1a30B  H GoJee BBICOKYIQ « LIEJIOUHOCTL  3THX NOPOJ, a OO.blias
KPyTH3HA CBHAETEJNLCTBYeT O npeobGaanauun Na nan K.
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Xumuyecknit cocTas ocoBibx 3P y3nBon

@ [Topona
=
@
= ‘g- = A" & R
e slslg1%|el8(g 221212
2l 2 = =l e |E e jslals ]~
1 51‘ Huuui poneput 49,801,35(19,78 6:000,550-16110:296143 3,60[1,20,0,4
2|493 ; 50.600,74(16,27(10,2(2,11/0+12 8,78|3,58(3,96(2,26] —
1494 52,55/0,64|16,44/8,70(1,820,10 8,45!3,86/4,06|2:78
4496 5 59,28(1,27(17,11|6,97|2,84(0,12 §,593,704,73|2,07[ —
Cpentiee 3HaueHne 51,31|1,00 7,40|7,97(1,83/0,12 9,034,394»092,080»1
5| 27 Bepxhuii 10aepHT 47,00!1,05/16,43|8»455,40|0,21 9,48(7,80/3,30[0»85{0,26
ﬁ‘ 52 i 50,26|1,35|16:66(471]5,63{0+ 16 9,35(5,45/4,00(1,50(0,42
71518 2 48,27|1,59|14,96[4,86|8,01]0,18 9,87|7,51|3 421,98 —
8|519 b 49,69|1,39|20,58|1,57|6,78/0+15 §,38(6,01|3,08|1,81| —
Cpensee anavyenmne 48,8011,34|17  16{4,89(6.,65|0,17 9,9716,69|3,45|1,53{0, 17

9| 46| OuanpnnoBbil Gasaabt (48,00 1,80/19,951,60(9.36 0,16(10:05]3,60|3,72|1,95| —

Cpenliee HHAHHX, BEPXHHX 10~ 49,37]1,38]18,17|4,825,9410,15 9,45\4,923,75{1,52[0,09
AEPITOB 1 OJAHBHHOBOIO 0a3d1bTa

5]—HUMKHHA J0JIepUT, Gacceitn p. Jebex, y mocrd T. Anapepap  (MOA CAHENCTBIM
JLOJIEPHT, C. Kyii6niiues; 518, 519—BepxHuil /10J1EPUT, Gacceim p. [eGen, c. Canaun;, 46—

B mesnoM VIl HMCCHAELOBAHHBIX JOJEPHTOB XapaKrepHo HeCKOMbLKO
[LOBBIIIEHHOE COJleprKande IJuHo3eMa, 1o CpaBHEHHIO CO CPEIHUM COACPAKa-
{HeM B COOTBETCTBYIOLIMX Mopojax 1o Jlsau M APYTHX oOaacteil, NpHBEACH
ibix B 1a6a, 47. TlopblilenHas IHHO3EMHCTOCTD xapakrepha TakmKe Juis
ocHOBHBIX 3((y3HBOB penTpabiofi ApmMenuu H s npoaeputos [lpuepenati-
ckoro paiiona, Takum o0GpasoM, yKasanuble 0co0eHHOCTH BEepXIenIHoLeHo-
BBIX OCHOBHBIX Jap Godiblile MPHOIHIKAOT NOPORY K cepul BbICOKOT/IHIO-
soMucTbx GaszanbToB no KyHo (1964). BLICOKOMJIHIO3EMHCTDII  XapaKTep
JaBbl CKA3BIBAETCS TaKiKe Ha noposooGpasyloiix  MuHepaltax, o KOTOPDBIX
noapo6Ho ObiIO0 CKa3aHO BbILIE.

Jlisi cpaBHeHus cojeprKanus OTACILHBIX KOMMOHEHTOB B NOPOAAX TPEX
OKPOBOB HCC/IE/I0BaHHOMH oG1acTH Henoabayercs auarpamma B. H. Jloaou-
pukosa (1926). HauGomee BaxHO B stoii muarpamme (dur. 43) TO, UTO
(urypaTHBHbIe TOYKH C/erka OTKJIOHAIOTCH U He COBCEM CTPOTO YKJalbl-
BaloTCsl B OAMH PAJ, 4TO NMO3BOJSET MPEAroT0KHTb obOpasoBanne AanHoil
cepHu TOPOJL myTem YACTHUHOl ACCHMMJSALMH TOACTHIAIONMX NOPOL BO
BpeMsi BHEAPCHHS H TOLHATHS pacniasa. Kpome TOro, Anarpamua B. H. Jlo-
LOUNHKOBA TO3BOJSET BLIABHTL  HEKOTOPBIE JonoanHTeblbe  ocobel-
HOCTH XMMH3Ma MOpPOJ OT/ieJbHbIX MOKPOBOB. JluarpaMma InokasbelBaet, UTO
NMOPOABI BTOPOI ¢asbl (BTOPOrO IIOKPOBA) OTJIHYAIOTCSH OT MOPOL nepBoi H
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Tatauya 46
Jlopuitckoro naato

| =
| e
315
| 31
| g 12 Q:’qao Sraic] bls (T |m|¢ |n Q |a/c
20+ @ | 20 1
1l g | Z BIEEE] G
ala|Z) i |SERRE|S
Tic|=! 0 |&| |RZE]&
/
OrIUU!?O H.(.6. 100;45!0104 22)0\' ]7755 4 ]O»(]816?17959t5 29:65] ’2 19!28[:7 '—“96 1)1
0,35 — |1,42{106,40/0,33| 51,3] 266(2,2 ]2-35»023,159;647,925;7‘25’472;7 —104 (2,4
0:62| — 0r92!00)94§0’26 45,0 366|2,8 13;04:521:561;0431130:026;969:9— 8+5(2,9
0,35 — 0,69/100,70/0,42| 47,2 233|1,1 13»54:820;850-942:230;427»477:0—]0:02r8

0,350,1710,76 109,46/0,23 40,0 383[1,9 [12,3 9:8(21,6]60,3139,9 35#125!0 79,0|— 91321'[

05 16/H. 0.10»14/100,56(0,33| 40,0, 260/0,7 | 8,5(6,8/30,6(54,2|41,0/43,2 15,7 84,8|— 8,8(1,2
0.34/0,46/0,48|100,85/0,57| 44,0| 140[0,4 |11,1/5,6|24,6(58,7/38,6(37,7 23,7180,2—10,4(2,0
0,18) - [m.06 |100,80(0,59( 43,0 129(2,7 |10,1/4,7/30,7 5455137,3|140,1/22,6(12,3|—15,9(2, |
0,13 — [n.c6.| 99,57/0,63| 40,5 107[1,06| 9,9|9,5/20,0160,0[40,9/53,4| 5,7 72,5/ — 8,1|1,0

0,200+ 110, 15/100,58]0,55] 42.0| 130[0,32 9.84;928»456:937:]40,0i22r977:4 —10,712,0

0,24] — 10,60{100,03|1,46] 61,0] 48,5(0,08(11,5(8,3(21,5(58,7(50,0 29,1121,0[74,0(—13,7|1,3

026/0,09/0,50/100,42(0,67( 46,0 113/0+36/10,7(7,2|23,3|58 ,8[43,3136,7(20,0 79:11-—11,0{1,5

npocroeM); 493, 494, 496 numnuit Josepur, Gacceiin p. HeGen, c. Axopu, 27—pepxuuii
OJMBHHOBBLI §asajibT, H3 palOHA K.-I. CTAHUHH TymausH.,

Tperbeid (a3 (IOKPOB)  HECKOJLKO HOBBLILIEHHO KPeMHCKHC/JI0THOCTDLIO,
06pasysi coctabbl, obeanennble MgO u yactnuno CaO 3a cueT HOBLINENLOrO
copepxanus AlyOs,

B 5Ty rpynny mopoja  BXOASIT HHKHINe JLOJIEPUTBE, TTPH 0O a30BallHH
KOTOPDLIX NIPOABJISIIMCD, BHAHMO, NPOLECCH YACTHUHON KOHTAMMIALLHN pu
POXOACIEHHH  pacijlaBa  4epe3  OTHOCHTENBLHO (OJee KHCAble HOPO LI
(HH2K1He TOJIEPHTHI HEMOCPEACTBEHHO HajaerainT, MecTaMu ke HaXOoLaTces B
TCCHOM COMPHKOCHOBEHUHN, BLIDABHHBAs HEPOBHOCTH peabeda, CJIOKEHHOro
HUTCHCHBHO ~ M3MCHCHHBIMH, CePHIIMTH3HPOBAHHBIMH HOPQHUPHTAMH 10D
" so1ena).

C Halleil Toukn 3pennst Bee Tpu [OKPOBA OCHOBHBIX JaB (0JHBHHOBblE
0a3aibThl, HHAHHE M BepXiHe AOJepHTHI), caaraomne Jlopuiickoe naato,
ABIAIOTC MPOAYKTAMH TPEXKPATHOTO H3JMHSIHHA J4BLl U3 eQHHOIO Marma-
THYECKOTO odara 0asaJbToBON MarMLbl.

Hamusinne  kamaoit nopuun, BEPOSATHO, COBEPIINIOCL (e3 CKOJBbKO-
HUOYAB JJHTENBLHOTO HepepbiBa NOCTEAYIOUEro H3AUALUHA (06 3TOM BoJee
noApoGHO ckasano B | raase), no sMmecte ¢ Tem HEOBXOAHMO OTMEeTHTDL, YTO
[IOPOABL 3THX TPeX NOKPOBOB PE3KO OTAHYAITCH MKy cOBOf No 3HaUCHHIO
FeO:MgO u Fe;05:FeQ. B onuBauOBbIX OasanbTax camblii HHKHHE 1IOKPOB,
T. C. nepsag asa uaIuANMs  6a3aqbTOBON  Marmbl mo CPaBHENNI ¢ MO-

* Bo BCex CAyYassX OTHOIIECHHH Jdalbl B .\’!O.-’l&’[{y.J'lﬂprIX KOJHYeCTBAX.
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{Z|Ju;ul11|"‘| <HMitecKnil coctan octosinx adpdysnsos Jlopuiicono
1 '| i

[Topona

3

SiO,
Ti0;
ALO
Fe,O,
FeO
MnO
CaO
MgO
Na,O
K,0
PO,

Cpeannil XBMRuCCKnil coc1an|49,37|1,38(18,17|4,8215,94/0,15 9,454,93!3,751,52 0,09
OCHORHBIX 3D(y3HBOB
Jlopuiickoro maato

Tloaeputhl [1puepeRaHCKOro [47,84/0,81{18,01/5:75[5:35|0,19| 9,50/6,272,90,1,14) —
panoHa

(]

[V~

Basaantsl Llentpaabhoit Ap- |48,721,11(17,50{54316.08/0,16| 9,45(5,80 3,09(1,34/0,07
MeHHH BEPXHEIIHOILeHOBOIO
BpeMenl

Cpeannii 6asanpt no  [san  [48,80|1,40[15,80|5,40[6,30/0,30| 8,006,00(3,20}1:600,50

-~

o

Nloneputel no  Jlsan 49,94/1,57/14,50|3,74]8,01{0+33| 9.71(6,93|2,65/0-97) —

=]

Basaabthl  Bee(cpeanee) 1o (49,49|1,82(14,42(4:05 8,690-21] 9,26[6,11|2,77|0,98] —
Bamuurrony # Jlsan

-

llosepurin  Tynryccko-Jlen-|48,18(1,73(15,69(3,779,52 0-15(10,07(6,20|1,73|1,40(0,81
CKOro KOMIUIEKCa

=]

Tpannn cesepnoii yacth Cu-(48,58)1,23(15,88 2,80 8,74[0»13| 9,98|6,48/|2,10{1,02|0,10
6UPCKOH nAaTPOPMBI

[d=)

OuaneHIOBLE GasaabTu KaM-[50,40(1,03[15,50]7,03|2,73/0218/10,90(7,89[1,52|2,52 0,17
YATKH

1

—
=

Cpeannit  cocras poaepntos(52,50|1,00/15,401,20 9,30/0,20[10,30|7,16|2,10[0 80010
Kappy no Yoxepy (6e3 Bo/lbt)

caeayiomnmu 11 o T H3JHSIHUAMH, XapakTepU3YeTcst PesKo NOBLIIEHHDIM
ornomennen FeO : MgO=1,46 u, 1aoG0poT, TNOHHMKCHHLIM OTHOUICHHEM
Fe,03:Fe0Q=0,08 (tada- 46 u ¢ur. 44), Torna Kak B J0JEPHTAX [T u III
HaAMSIHHE 5TH OTHOlIeHHs MensoTcsa—otuomenne FeO:MgO--0,23 u 0,55,
a Fe)0;:FeO—1,9 u 0,32 coorsercrsenno. KosneGauus B OTHOUIEHHH
FeO : MgO B 3¢gdysnsupix nopoaax JIOpHACKOro n1aTo Xopoilo 00 BACHAKOT-
¢sl MUHEPaJOrH4eCKHM COCTABOM MOPOA H KOJHUECTBEHHBIM COOTHOLICHHEM
TeMHOLBETHBIX KOMNOHEHTOB, CJaraioliux nopoty. B oauBmioBex 6asanib-
T4X TeMHOLBETHHI MHHEepasJ B OCHOBHOM Npe/ICTaBJ/leH KeJe3HCThiM OTHBH-
oM (taba. 1, 2), KIMHONMMPOKCEHA B HHX OUEHL MaJ0, UTO VKasblBaeT Ha
abco/loTHOe oforaliende ¥e/e3nbIM KOMIOHEHNTOM, BXOASLIHM B COCTdB
TeMHOILBETHOIO MuHepaJia OJIHBHHOBLIX 0a3asbToB, OJHBHHA.
[Touuzenioe 3uauenne otnowenus FeO:MgO p poneputiax HIZKHEro
u pepxiero nokposos 0,23 u 0,55 ckasbiaercs Ha NOsBJICIUHE B NOPOAAx
MarHe3Ha bHOTO MHPOKCEeHa, KOJHuecTBeHHo B 2—3 pasa [peBbLillaiouiero
o/HBHI (cofepanne 3HCTATHTOBOH MOJEKYJL B KIHHOMHPOKCEHAX Kak B
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TaGauya 47
flilaro i ocitonlibix iopoi apyrix obaacreir

%
2 | -
= :
| I | R (B (Ll 8y Q. fafe
o =
g

[ <) E e

=S E-S - s

= &l = (o]

T e o] &)

I
0-26/0,0910,50{100,420,6746,0 113/0,36(10,77,9 23,3|58-8 43,3|36+7(20,0(79,1]--11,0!1,5

97,7610,48/41:5 12310,48| 7,6|9,0(25,2158 2144, 1144, 4 12,5{71,9— 7,8/0,8
— [0+51/0,80/100,06(0,59(45, 1| 133/0,40 9:0/7,7125,3|58,0/42+ 1140, 1|17 ,0/78,1|— g, 7l1,2

1280 — [100,00]0,60[45,9| 116/0,40 9+616,0[26,5(57,9/41,9139,0(19,1{75,3|— g,4(1,6

1,28 0,37]100,00/0,60[43:7|85,7[0,20 75416, 0[28,0158,0]38,6(41,2(20,0[79,6| — 4,5/1,2

— 1,87 — | 99,65(0,80/49,0]70,0[0,21 7:5/6,0127,8/58.7(43,0/47,6(19,4(81,4|— 3,6/1,2
— [1,32(0,24{100,11[0,80[50,548 7|0, 18 0+8(7,8(28,4(58,0/44,7(38,2(17 ,1/64,3| — 1,1[0,7

— |2:90 — | 99,94{0,70[46:2|64,3l0,14 6,4(7,8|272(58,6/40,8/41,9|17,3|75,5| 3:4/0,8

= (0530f - [100,19]0,20[30,0 255[1,20 750(6,8|28:3157,930,8(46,9(22,3[47 0| — 5,010

= | = [100,00]0:70,43,6 61,4/0,05 928(7,3|26,9160,0(36,7|44,2(19.1[80,0! 1,1 0,8

HHAKHHX, TAK U B BEDXHHX J0JePHTaX KoJebercs oT 45 10 50%).

Takum  o6pasowm, MoJayuawTes  Mmopoabl, obedHeHHbIe  KeJe30M W
oGoralentble  Maruue, [Mpu  cpasuennn  ornowennss  FeO - MgO s
AOJMEPHTAX HHKIEIO W BepXHEero [IOKPOBOB 3aMeuen peskuii paspriz—0,23
nmporus 0,55 coortsercTBenno. Takoe 00eIHeHHE  HHIKHUX Jl0JIepUTOB
Kommoneutom FeQ, wa naw Barasig, sasercs KaKYUIHMCS  cyaa 110
[OBBILIEHHOMY  OTHOIIEHHIO Fe,0;:FeO=19 nporue 0,32 nns goseputon
BEPXHErO MOKPOBA; BePOSITHO, AaHHOe SABJICHHE MOKHO OOBSICHHTEL TIpouec-
camn okucaennsi FeO no Fe,Oj, uto y HaXoJHTCsl B COOTBETCTBHH ¢ 1neTpo-
rpaduueckum  cocrapom OPOMbl  HHZKHEIr0  NOKPOBA, —HHTEHCHBHLIM 3a-
MELICHHEM NMHPOKCEHa H 4acTHYNO OJHBHHA OKHC/IaMH 2KeJesa, Torma kak
B JloJepuTax  pepxmero nokposa fiporecchl  okucaenus FeO no Fe,03; ne
HIPaJi CYLLEeCTBeHHOH POJH, a4 eciiyg u HIPaJH, TO BechbMa He3HAUHTENLHYIO
POJIL W CcKasaluch Ha nauoosee HPHIIOBEPXHOCTHLIX YACTSIX NMOKPOBA.

—_—
* Bo BCex CAYHasX OTHOLUeHHS JlaHbpl B M(JﬂeKyJIHpr[X KoJiHyecTBax.
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Mauibie 3Hauetits OTHOLIEHHS FeyOy : FeO=0,08 B 011BHHOBLIX Hazalb-
Tax CBHJETEJIbCTBYIOT O 11e6OABIIOH POIH PYAHOrO KOMIOUEHTA B HavadbHble
MOMELTBl CTAHOBJIEHHS MOKPOBA MEPBOTO MaJIHSHHA (6a3aNbTORIHOH MarMbl.

Taxkum 06pasoM, NpoCaeKHBAd nopejeline OTHOUIEHHA FeO/MgO B
s(pdysuBax Jlopuiickoro  TUIaTo, CACAYET OTMETHTL TOCTelleHHoe €ro
yMeHbLIeHHe K TOC/TeAneMy panusnuio. Tak, B nauanpnoit Qase ouo
peumcssiercst uugpoit 1, 4, a B nocaenieii-— 0,6, 4To yKasbiBaeT Ha CYILECTBO-
paHHe elnnoil 6a3albTOBOH MarMbl, apuBLIeics MepBOHCTOUHHKOM  Tpex
wanusinmii B JlopuiicKoil KOTJIOBHHC B pepxueM Iouete.

3aKOHOMCPLOe TOHHKEHHE orrowenust FeO:MgO  ykaspiBaer 11a
OTCYTCTBHE JAOJTHX NepephiBon MezKay TpeMsl H3/JHAHUAMH  H npoieccamu
auddepennuanuy, A1 KOTOpHIX 10TPedoBaIcs OBl BOJBLINOH [IPOMEAKYTOK
BpeMenH,

TpuuaiieKHOCTh TOPOJL BCeX TpexX nokposos K e1nuoft neandpepei-
IHPOBAHHOI MeppoHAYanblof  MarMe  TAKKe NOKA3bIBACTCS  [TOJBIM
OTCYTCTBHEM fIBJEHHS MCTACOMATO3a.

CpapuuBast  Cpe/iHHH XUMHUECKHH —cocTap  OCHOBHBIX s y3uBoL
Jlopuiickoro IJ1ato ¢ A0JepHTaMi [TpuepeBaickoro paiona n ¢ dazajapramMmu
LlenTpanbioii APMEHHH, & TAKKE € OCHOBHBIMM M3BepKeHHbIME MOPOAAMHU
APYTHX PErnoHoB (CM. ra6a. 34), 3aMeuaeM CJelylollHe XapaKTEPHbIE LSt
HUX 0CcOBenHOCTH.

[To psidy XHMHUYECKHX XapaKTepHCTHK OCHOBHDIe JaBbl BblllleyKa3alHbIX
rpex paiionos Apmenni IOJHOCTBIO OTBEYAIOT CPELHeMy MHpPOBOMY 0asalb-
Ty W JAOJEPHTY TO Iaan. OrHOWEHHE FeQ : MgO aast ykasauHbix TOPOA
ouellh OJU3KO K OTHOUICHHIO FeQ : MgO=0,6 1o Hann.

AGcomotnoe 3sHaueune FeO w oTnolIeHHE FeO:MgO=0,6 ouenb npH-
GAMAKAIOT AN TOPOAbl K IAaT(GOPMEHILIM A0AEPHTAM Kappy (mo Yokepy
otiowenne FeO:MgO=0,7) u K 1paniaM cepeplioil  wacTH Cubupckon
naaTdopMbl, TAe Takxe OTHOLICHHE FeO:Mg0=0,7 no b. M. Kynzerckomy,
puigesennste B, H. Toubirakosoit  (1961) B ocodyio, goJiee  OCHOBIIYIO
MPOBHHLMIO, O0EHENHYI0 KeJIe30M H 0Goralennylo  Mariues, KOTOpbie
weHTH(PUUHPYIOTCS ¢ Tpannamu Kappy.

[TratdopMennbiil Xapakrep J0/1epHTOL JlopuiicKoro miaTo Jlokasbisact-
¢51 TakKe OJH30CTLIO  OTHOIICHHA FeO:MgQ ¢ OCHOBHLIMH  OPOAAMH
Pycckoil mratdopmbl, rjie OTHOUIEHHE FeO:Mg0=0,5. Ocobenno ONH3KH K
miM aodeputbl [pHeperalckoro paiiona, y KOTOpPbIX OTHOIIEHHE FeO:MgO=
=0,48. Jloaeputbl IlpuepeBanckoro pafiona MO CpaBHeHHIO ¢ OCTabHLIMU
nojlepuTaMu OGodee odoramenbl MgO.

Tl HATJISAHOTO COTIOCTABJEHHA XMMH3Ma IOPOA pas/HYHBIX OKPOBOB
JIOpHICKOTO [1aTO U OCHOBHLIX MOPOJ Apyrux odjacteil cocTapaena HaMi
Tpofinas jMarpamMMa IJaBibIX  OKHCJIOB Fe,0;+Fe0, Na,O+ K0 u MgO
((pur. 45).

TpoiiHble  HArpaMmel, ¢ OJIHOIl CTOPOHB, UETKO MOKAa3biBaloT, 11O
pepXune A0JAePUTbl JIOPHICKOrO  MIIATO 10KATCS NPUMEPHO B O/LO HoJe ¢
OCHOBHLIMH MOPOAAMH JAPYTHX 00Jdcteil, 3a HCKIIOUEHHEM OJHBHHOBBIX
6azanpTos KaMyaTKH, H TOUHO COBMAAAIOT €O CPeAHUM MHPOBBIM 6a3a1LTOM

1o ,H?)."IH; & ﬂ,pyl'OI‘:f CTOpOUBI, JHarpamMmbl MO3BOASIOT HATAAILHO COMNOCTABHTDL
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XHMH3M [0poj pasauuiibix ftokposos Jlopuiickoro miraro, Camblii nuzKuunii
NOKPOB, NpPeACTaBACHHbIH  OJMBMHOBLIMH a3a/ibTaMu, XapaKTepHayercs

Fel+ Fel)

1o A

Na,0+1,0 A Mo

°
Pur. 45 XUMutJeC’xae bapuayuu ocwolbusr  sp@pyiubob /iaputimmea naamo

c/ o2z 0 J%) e AS A oz @& " +10 Qv L7 e

1= cpednui cocmab ocuobusix 3ppysubol Sfopuiexoes anamo, 2 - osubunoberi  Sazanem

3-cpednue Fas wumrezo dorepuma, 4 - cpeduwy dae beprueso dancpuma, S - Jorepumey

lpuepebancrazo padiona, 6 - sasanme Hewmpamuoi u Cetepros  Homenwe, 7~ opedvu

Mupoboii  Gazasem o Lsnu, 8 - dosepumes no flane, 9 - basasmer bre (goedwee)

no Bawuwemony v Aznu, 10 - denepumer  Tywoycoxo - flenexoen womnrexea, - mpanns

ceb. waemu  Cubupexes naamepopm, 12 - orubusobie Gaiansm Kamuamud, 13- cpedwuc
coemal dosepumab  Kappy w0 Yoxeny  (Ges bods) .

HanOo/plieil 000raluennocTblo  KeJAe30M, Kak H CAeJLOBAN0 OMHAATL 114
NePBOi NOPLHH BHEAPEHHs H3 €AMIOr0 MarMaTHuecKoro ouara paciiana.
B 1o xe Bpems B ykazaHHBIX NOPOAax cjerka 3aBbliliena ULEeJA04iloCTh 1npu
3AHHKENHON MarHe3naJbHOCTH, YTO, BEPOATHO, MOMKHO OGBLACHHTL Milepa-
JAOTHYECKHM COCTABOM MOACTH/IAIOMHX NOPPHPHTOB, KOTOPble MOIVIH YacTHY-
110 ACCHMMJHPOBATLCS PH NPOXOAICHHH PACILIABA OJHBUIOBO-0a34/bTOBO-
FO cocTaBa 110 MOCTHIKEHHs MOBePXHOCTH 3emau. [logoGuylo xe TeHgeHiinio
HCMBITBIBAIOT — TOPOALL BTOPOIO NOKPOBA, NpeACTaBJeHHble J0JepHTaMH,
OT/IHHAIOLHMHCS OT NPelblIYIHX JIHIIb 3aHHKEHHOCTLIO KedeanerocTy. Yro
KacaeTcs XHMH3Ma J0JEPHTOB BePXHEero [M[OKPOBa, TO, KaK OBbLIO CKA3aHo
BEILUE, OH MOJMHOCTBIO COOTBETCTBYET XHMH3MY OCHOBHBIX MOPO/ APYrux
ob/acTel npH BecbMa  He3HAYHTENbHBIX OTK/IOHEHHSIX, YTO [OJHOCTLIO
OTBEuaeT coCTaBy nepBoHavyadLuol 0a3ajbTOBOH MarMbl.

XHUMHUECKAsl  OJHOTHIIHOCTL  OCHOBHDBIX MOPOJL B PasiU4YHLIX  yYacTsx
HOBEPXHOCTH  3€MJIH, B YACTHOCTH lla A3HATCKOM MaTepHKe, HAXOAUTCH B
COOTBETCTBHH ¢ runoresoii Kyno, a smocaegctsuu u I C. lopiukosa
(1964), uTo HCTOYHHK 6a3a1LTOBOH MATMBI HAaXOAHTCSl He B 3eMHOH Kope, a
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eie raybuxe, B pepxiieil MaHtHi, u 4TO poib AccHMUS N Uy loro MaTe-
puaJa na 1nyTH MarMbl K 1HoBepXHoCTH B OC)U.LEM orpanpueHa-

[eoxumHuyeCKas XapaKTepHUCTHKA nopojn H MUHepaJoB

[letporpaduueckoe CXOJCTBO OJMBHNOBbIX 0a32JbTOB  HHAKIHX 1
BepXHUX AOJEPUTOB, HECOMUEHHO, JLOKA3bIBAeT, uTO BCe Olti sIBAIOTCH
NPOAYKTAMH €IHHOrO BYJIKAHHUECKOrO LUK BepXHelIHOLEeHoBOro Bo3pac:
1a.

B nocJegune rojbl BHUMAHHEe MHOIHX HCCJ]EJJ,UBEI'I‘BJIE?E uanpau.rienu Hd
1poGIeMy TeOXHMHH PEKUX SJIEMENTOL B H3BepPIKEeHIbIX TOPHBIX OPOAAX.
Mulepasioro-TeOXHMHUECKHE  METOJ 0coOeHHO IIHPOKO  MCIOJAB3YETCH
reosoraMu, paGotalouMu B 00JacTiX PA3BHTHS KHCJALIX MHTPYSHBHBIX
HOPOJi, AKLECCOpHbie MHHEPAJIBl KOTOPbIX pechbMa JOCTYIHDL U1 H3ydenus.

B paiionax pacrpocTpaHerins 5(QPy3UBULIX  KOMIJIEKCOB NPHMCIEHHE
FeOXHMHUECKOTO MET0/1a OYeHb OrPaHHYEHO B CBA3M C TPYAHOCTAMH TOJYUE:
M5l MOHOMUHEPAJDLHBIX (pakuuii 1 B CBA3M C MPOUHO YKOPEHHBLIHMCH
MHCHHEM O ype3Bblidaiinoi OeAHOCTH 3THX NOPOA AKLeCCOPHLIMI MHHepaJd-
MH.

B pamuoii pa6ote, BBHAY OTPaHHuENHOCTH MaTepHdla 10 aKILeCCOPHbIM
MHUHEpaJJdaM, HaM HP}HHJIOCb 3aHATbCH H3Yy4YCHHEM pacceﬂu-lmx 3J1€MCHTOB
MOpoJ U MOPOA00OPA3YIOIHX MHHEPAI0B.

[lpu paspaborke naunoil npobaeMbl Ham TPHILIOCH BHIACHHTB: 1. CO-
lepanne MHKPO3JIEMEHTOB B JdBax Jlopuiickoro — naaro; 2. pacrpo-
cTpaHelHe paccesiiiibX 3JEMEeHTOB B palHiX M NO3/AHHX AOJIepHTaX H B O/1H-
BHHOBBIX $a337bTax H CBA3b HX C TVIABHBIMH NETPOTEHHLIMH 91eMeHTaMH,
3: pacnpoc*rpauelme paL‘CEHHllle 3JCMEHTOB B IVIABHDIX I'IODO,CLOOGPHSYK)U.UIX
MHHEpasax panHHX H MO3AHHX JOJIePUHTOB™.

JlJais OCyUIecTBJIEHHA MOCTABICHHBIX 3a/1a4 Mbl pacrojiarajn 3naunte/ib:
UBIM  KOJHYECTBOM TPHO/IHKEHHO-KOJTHUECTBENHDIX JAAHHBIX CIEKTP A/ LHBIX
4 HAJH30B.

OTGop MHHEPAIOB BPYYHYIO H3 MEJAKO3CPHHCTBIX H TOHKO3EPIHCTBIX J10-
JICPUTOB, @ TAKKE U3 OJIHBHHOBBIX 6a3a/IbTOB C HHTEPCEPTANLHOM CTPYKTYPO
bl COBEPIIEHHO HEBO3MOZKHBIM; Mbl JIPOOH.IH TIOPOILY 0 0,5 MM, npocenBa-
nenm feanan na +0,.25u — 0,25 MM ppaxiui. 13 (pparunn —0,25 MM 1104y~
JHTH UHCTbic MOHOMUHEpaJibHble (PPaKiun ObLIO Ouelb TPYAHO B CHIY B3au-
MHOTO I]pOIH’lKI!OBGHHH MuHepanos, noTomy Ham IlpI'IXO,{ll'lﬂOCb JApoO-
Gurb ponoanuteabno o 0,1 My n #3 Qpaxumn +0,1 MM HOCPeICTBOM
5/eKTPOMATHHTHOH cermapauin u ¢ MOMOMBIO TAAKENHX KHAKOCTeH (rmaan-
npiM oGpazom  Opomodopma) OTAGIHTH (ppaKuun THAKEMBIX 1 JErKHX
MHHepaoB. BuieseHie MOHOMHHEPAIBILIX (paxumil MBETHBIX MHHEPAJIOB H3
TsKeM0d (ppaKiHH MPOH3IBOLHIOCH IPH TIOMOTLH GUHOKYIsIpa. XHMHUCCKHM
HyTeM 11POaHaJM3UPOBAHDI TOJILKO FaBIBIC M0POA00OPA3YIONLHE MHIEPATIDI,

# [lekoTopbie BLIBOLBL ABTOPE, KacaloUUlecs  1OBEACHIsE  PACCOSIHELIX  MEMCNTOD P

Hopoaax H MHHepanax, SIBJAIOTCH ILliCKyCCHOiIHbIMH H |'l‘_v‘}1(ﬂ,alOTCﬂ B ,Clél»'lbil@l‘r‘lmllx y’l'D'-HlC'

uusx. Ped.
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ONpPe/C/MEHHE PACCEHHBIX H PEIKHX 3JeMEHTOR MPeu3BOAUIOCH CIIEKTPOrpa-
(bupoBanuem.

Croco6bl, mpuMensieMble Jas  cnekTporpaduueckoro Onpeie/TeHHs
paccesHHbIX 3/EMEHTOB, caenyouine. PasMennuenHbli MaTepuaa B KOJIH-
HeCTBE 22 MI CHKHTaJCsi B YrOJAbHOM 3JeKTpojie NpH 9 ammepax B KatoaHoOM
croe qyri. Ouenka NPOH3BOAHIACH BH3YAALHBIM CPaBHEHHEM CIeKTporpam-
Mbl. B cayuae nepoGopa martepuana 10 22 Mr--0CoGeHHO 5TO HMENO MECTO
[IPH H3YUEHHH K/JIHHOMMPOKCEHA, TMYTeM CTATHCTHYECKOTO MOJCYETA BLIBO-
Ananck Kosppuunentor aas 1, 3, 5, 10, 15 mr, nepemMuo)ajanch na aanmble
BH3YAJILHBIX ONpe/leIeHHi CEeKTPOrpaMM MaJbiX HAaBEeCOK, s 0/1HO3HAUHO-
CTH ¢ noiHbiMi  HaBeckamu 20—22 wmr Ilpu s1OM cnocobe mpegeni
AYBCTBHUTEJLHOCTH LIS PA3JHYHBLIX sjeMeHTOR pasianunble, Kak npasuio,
pH cHeKTporpaguyeckux onpenesenisx B ciayuae OOJbMION NJAOTHOCTH
CNEKTPANBHBIX JIHHHII TOUHOCTH YMEHLIIAETCS M MOMKeT NOCTHYL 50%
OGbiyHO IpH 1aHHOM criocoGe MPH COOTBETCTBYIOWLEH HHTEPTIPETAIHH N 5J1aT0-
MPHATHON INIOTHOCTH CHEKTPaJibHbiX JHHHI OWHOKa B onpejeeHHH MOXKeT
noctHyn 25-—-30%,

Onement La npHeyTeTBOBas B NpPHMeHSIEMBIX 3J€KTPOLAX H IOTOMY
TaHHBle MO YKA3aHHOMY 3/1eMeHTy He Gpanuch B pacuyer. Crnekrporpaduue-
CKHE HCC/AEL0BalHs NOpo/L  MHHEpPasoB ObLIH NPOH3BEAeHb B J1a60paTopHH
UI'H AH Apwmanckoit CCP nox pykosoactsom I'. M. Mkprusina.

Jlisi u3ydeHHsi MHKPO3JIEMEHTOB B BePXHENIHOLEHOBBIX $a3a/1bTOBDIX
napax Jlopufickoro mj1ato Hamu ObLIH BHIGpaHbI XapakTepHble oGpasiihl
Tpex nokposoB Jlopwuiickoro maaro (15 o6pasunos wus camoro BepxHero
IOKpOBa, CJOKEHHOTO JoJeputamu, 14 o6pasuos H3 cpeanero (BToporo)
TOKPOBa, TakXe CJI0KEHHOTO JIOJIePHTAMH, H | o6pasel, 3 caMoro HHUKHEro
MepBOro MOKPOBA, NpPeACTaBJEHHOrO0 OJHBHHOBBIMH 0asainTaMu).

PesyabraThl  anasimsos aas mopox  Kommiekca Jlopuitickoro naaro
nanbl B Ta6a. 41 w na anarpamme (¢ur. 46). Io ocu abeumce pacnonaoxe-
HBl MTOPOABI MO TMOKpoBaM ¢ 0003HAYEHHEM KOJHYECTBA  BBINOJHEHHbIX
AHA/H30B, a M0 OCH OpAMHAT—3/1eMeHTH. [l KaMAoro sjemMeHTa BLI-
CUHTLIBACTCH  TIPOUEHT CcOAepXKaHHus Buille Kaapka (Buworpamos, 1962),
KJIapKOBEIH M HHXe KJ1apka K LaHHOMY KOJHYECTBY B COOTBETCTBYIOLEM
macmrabe. Comep:aHusi Bbille KJ1apka, KIapKOBHe M HHKe KJapKa
0003HaYeHDl ONpe/leIeHHBIMH YCAOBHBIMH 3HAKAMH, B Hamem pacnopszxeiui
38 mpubIHKEeHHO-KOIHYECTBEHHBIX CeKTPabliblX aHANH30B Ha CIeAVIOLLHIT
Kommieke saementos:  Mn, Ni, Co, Ti, V, Cr, Mo, Zr, Hf, Nb, Cu, Pb, Ag,
Sb, Bi, As, Zn, Cd, Sn, Ge, Ga, In, Y, La, Sr, Ba, Li, Au, Be Pt,

M3 nepeuncaennsix 30 saementon— 10 Sb, As, Cd, Sn,Ge, In, Au, Nb,
Sc, Pb ue 6t ofnapykens uu B oaHOl npode. Bi, Ag, La, Mo o6uapyxe-
bl B eIMHHYHBLIX TipoGax.

YuuTbIBasi BaMkKHYIO DOJb pacrpejieseHdss  3J1eMeHTOB-TIpUMecell B
6a3a/MbTOBLIX JABAX B H3YUCHHH MPOLECCOB BOMIONHH BepXHeli MaHTHH M
CBASAHHOrO ¢ Hew (6a3aJbTOBOrO CJ0S  3€MHOIl KOpPBI, ¢ J0CTaTOUYHOI
NOAPOGHOCTHIO MPHBOAMM TEOXHMHUYECKHE JTaHHble O pacnpocTpanenuu pac-
CESHHLIX  3JIEMEHTOB B paninX H NO3JHHX JOJEPHTAX, B OJHBHHOBHIX
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dur. 46. Pacnpeieictne 3JeMEHTOB-
npHMeced 8 nanax JIOpuicKoOro naaro.
1. Buime kaapka B 5 pas. 2. Bmue
kaapka B 2 pasa 3. Kaapkosoe. 4. Hu-
ae kiapka B 10 pas. 5. Hmxe kaap-
ka B 2 pasa. 6. Bue npenenauyscr-
BUTEIbHOCTH.

Ga3anLTax M UX CBA3b C TJIABHBIMU 3/1EMEH-
TAMH, a TAKXKe PacnpocTpaHeHHe paccesil-
HBIX 1EMCHTOB B TJIABHLIX TOPOL00Gpa-
aylolux  Muiepanax paHHHX M Mo3/IHH K
noaepwnoB. B pasnenc «ComgeprKanue MH-
KpO3/eMeHTOB B 0a3a/ibTOBBIX JIaBax Jlo-
pUICKOTO NJIaTO», Mbl OTPAHHYUMCH TOJbKO
[puBe/ICHHEM AAHHBIX O COJACPIKAHHU MHK-
pO3JIEMEHTOB B MOPOJIE, C IEJIbIO cpaBHeHH:
HX € KJAPKOBBIMH  COJICpaHHAMH 11O
A. T1. BunorpasoBy u ¢ janubivu K. Kad-
na, Typexsana H Kapna [ans Benmenons 0
pacmpejie/leHuH  PEAKAX S/EMEHTOB B oc-
HOBHBIX MOPOAAX 3€MHOl KOpBI.

B HuKHHX jOJMepHTax cojepkauue Be
B 689 anaqH3HWpPOBAHHBIX 1po6 Bollie Kiaap-
Ka, B 32% —HHKe UYBCTBHTIBHOCTH METO-
na.

B cpenaneMm cojuepxanue Be—0,00016
B 4 pasa Gonblle KIapka 0,00004% u B
moaToOpa pasa TpPEeBLILIACT JaHHLIC Ture-
kian u  Wedepole! 0,000-%.

B pepxuux jonepurax Be poime Kaap-
xa B 88% amanM3MpoOBaHHBIX TPOG, B
1929, HHe UYBCTBHTEJBHOCTH — METOd,
cpeiice cojepKanue ero B 5 pas mpeBbl-
[aer KJA4pK H B 1Ba pasa-—/anHble T.uW.

Crporyid 10 CPABHEHHIO € OepHIIHEM
BCTpEYaeTcsl HECKOJbKO B 3AHHKENHOM KO-
siuuecTse. B ONHBHHOBBEIX 6asanbTax COAEp-
sutcsi  0,1%-—moutu B 2 pasa GonbIIe
kiaapka—0,044 H B CTONBKO Ke pas GoMb-
e no CPABHEHHIO C JaWHBIMH T uW-—
0,0465. B HUIKHHX TOJEPHTAX COLEpHAHHI
Sr B 24% anaJnu3upPOBAHHBIX npo6 KJIapKO-
BLie, B 76Jo— Bhillle KIAPKOBLIX; B CPOATEM
cojepxanne ero 0,095, uro B ABa pasd
NpeBblIAeT KIAPK W AaHNbIE T.u W.

B BepxHHX J0JepHTaxX BCE 1009% auna-
NU3MPOBAHHBIX TpPOG  BEIIE KaIapKa, B
cpejHeM  CcOJepiKaHue Sr 8 nux 0,09, uro
TaKyKe B JABa pasa NpeBbllaeT KaIapk H
naunpie T. n W.

Bapuii ycTaHOBJIeH B J1aBax BCEX TPEX
[OKPOBOB, COJEpIKAUAE €ro B ONMBHHOBBIX
GasannbTax HUKe Kiaapka B 3 paza—0,01

I B paapHeiimem GyAyT NPHBOAMTLSA TOJALKO [EPEHCE GYKBHI.
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aporun 0,03%, nourk B cTOMLKO ke pa3 MeHblle NO CPABHEHHIO ¢ AAHHBIMH
T. 1 W.—0,033%. B numnux noJsepurax cogaepxanus Ba B 22Y% anaausu-
POBAHHBIX PO KAAPKOBLIE, B OCTAMLHBIX—HIKe KJI4PKa; B cpeHeM cojep-
xanune Ba 0,027%, uyts menvine, yem Kaapkosoe cosepatie—0,030, uyTh
Melblle Takxe 1o cpaBHennio ¢ AanubiMu T. w W.—0,033 mas ocHOBHLIX
MOPOJL 3¢MHOH KOpHI.

Mapeaney. Conepxanne Maprania B oJHBHHOBHIX 0a3aJbTax KJ1apKo-
Boe—0,2% w uyr, Goawine no cpashennio ¢ panuvivu T. u W.—0,15%. B
HIDKHUX  Jloseputax B 15% anaauauposannbix  o6pasuoB  cogepiKanue
MaprahIila KJIapKoBoe, B OCTaJlbHbIX—HHKe KJIapPKa, B CPejlHeM cojaepiKanue
0,11, mourn B aBa pasa Meubllle KJIapKOBOIO cogepxanna—0,2Y%. Co-
AepAalne Mapradia B BepXHHX JodepuTax B 369% anaau3upoBaHubIX 1pod
KJTapKoRoe, a B ocTalbHbIX—HHXKe Kaapka. B cpeanem coaep:kanne Mn p
Bepxunux ponepurax 0,17%, neckoibko Godblie, UeM B HUIKHHX JlosiepuTax,
HO TaKie 4yTb MEeHblle KJIapKa M HEeCKONLKO GoJbllie Mo CPaBHeHHIO ¢
nauubiMH T. u W.—0,15%.

Turan ABNsieTCS XapakTepPHBIM 31€MEHTOM B HCCAELOBAHHBIX nopojax
H BeTpedaerca B HMX 10 1%, Mectamn jaxke GoJblie, COOTBETCTBYET
KIT4pKOBOMY CO/IePHaHHIO B OJHBHHOBBIX Ga3a/ibTax, NPeBHIIaeT €ro mouTH
B 1,5 pasa (no 1aHHBIM XHM. aHAJM30B) B HUIKHHX | BEPXHHX j07epuTax
HaXOMHTCA B cOOTBeTCTBHH ¢ AaunbiMe T. u W.—1,38% nas COOTBETCTBYIO-
HIHX TOPO.I.

Banadui, ko6aabr, nukeas. At snementh HPHCYTCTBYIOT NOCTOAHHO M
P MOBLIMICHHOM NMPOTHB KJIapKa COAepPKaHWH NMOYTH B ABA Pasa, KOGAMLT—
0,008, nukean—0,08 u Bana ui-—0,03%, uyth Gosiblie KTapKka H JaiuHbIX
T. 1w W. nan COOTBETCTBYIOLIUX MOPOI.

Xpom. HanGoaplee conepkanue XpoMa, npesbilialonlee B ABa pasa
COOTBETCTBYIOULee KAapKoBoe—0,02, 3a()HKCHPOBAHO B ONMBHHOBBIX Ga3alh-
Tax H B 229 aHaJH3HPOBAHHBLIX TIPOG BEPXHETO JIOIEpUTA, B Pa3Mepax uyTh
Goabllle  KTAapKOBOTO COMEpIKAHHA B HHIKHHX Aoneputax u 74% npo6
BEPXHEro JoJepuTa.

Faanuii, TIocTOAHHBI COVTHUK aMIOMHHNHS | IOSTOMY MaJo Xapakrep-
HBIH 9/1eMEeHT, B HalIHX JaBax lpesbllaeT Kaapkosoe coxep:kanue 0,0018%
OT JABYX 110 5 pas, B cpeiHeM ero coaepzxkanue or 0,003 no 0,0037 %.

Medv apnserca nocrosiHHbIM 1 XapakTepHbiM  CNYTHHKOM J0JIEPHTOR
npu cpennem comepxkanun 0,019%. B oauBuHOBBIX 6a3a/bTax coepanme
Mean kaapkosoe—0,001 %, B HUKKHX W BepXHHX JlosIepHTax B npeodaanain-
1eM GOJIBIIHHCTBE anaJH3HPOBAHHBIX npo6 uyTh Goable kaapka—0,017—-
0,013% coorBeTcTBeHHO,

Hunk ssasercs XaPAKTEPHBEIM SMEMEHTOM 151 OCHOBHBIX TMOPOJ, HO B
HCCICAYEMbIX MOPOAAX HAMEUAeTCH B BHAE HHYTOMKIBIX Koanuects— (0,003,
MPOTHE COOTBETCTBYIOILEr0 KJIapKOBOTO copepiKanus 0,013%.

Csuney sipasiercs HEXapaKTEPHbIM  5/1€MEHTOM; OH NPHCYTCTBYET B
O/THBHHOBBIX Oasajbrax B 65--85% AHATH3HPOBAHHLIX NPO6 B KAaPKOBHIX
conepxkanunx 0,001%, a b ocranbubix HUKe YYBCTBHTEIBHOCTH MeTONA.

Cepebpo otmeyaercs B eMHHUHBIX npobax B comepKanusx, B npa pasa
MPEBLILIAIOUHX  KJIAPK OCHOBHLIX nopoa—~0,0000]%.
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Hupronud. Joneputol JIOPHHCKOro niaTto OTJAHYAIOTCS  MOBBIICHHBIM
cojepxantem uupxkonns—~0,015%. B 70% anannsupoBanibnix npob KoJHYE-
CTBO LUMPKOHHS B JIBAa Pasa NpeBblllaeT KJapKOBOe cojepzKaliue, a B 0cTa/lb-
HBIX po6ax COOTBETCTBYET KJaapKOBOMY cojepxannio—0,01%.

Jluruid. B uacTHOCTH jiIs1 HAIUMX JOJEDPHTOB XapaKTePHO NMPHCYTCTBHE
JIATHS, TIPEBbIIAIONIeE KJIapPKOBble Cojep:xanus ot 2 no 3 pas—0,0026—
0,004% npu kaapke coorsercTByiomMx nopoa 0,015%.

Hrrpuii cuntaercss peikdM 3JeMeHTOM JiIs OCHOBHBIX [OPOJ, HO B
Jponepurax Jlopuiickoro niarto on npucyrereyer B OOJBUIMX KOJHYeCTBax,
npesbilllas  KJIapKoBoe cofeprkanue oT 2 A0 3 pas, B 0COOGHHOCTH s
JIOIEPHTOB BepPXHEro MOKPoBa. YKa3aHnHOoe ABJeHHe HAXOJUTCHA B COOTBETCT-
Buu ¢ naunbivu  Caxama (1952) 006 oGoramieHHOCTH MTTPHEM OCHOBHBIX
nopoi w:kHoil Jlannanauu.

Takum oGpasom, Haubo/ee HHTEPECHOH OCOGEHHOCTLIO JJIsi JI0JEePHTOB
H a5 0JiHBHHOBOTO 6GasasabTa Jlopuiickoro niaro siasiercst oGoraiieHie Hx
Co u Ni, B iBa pasa npesbllialonee KJIapk aast ocHoBHBIX nopox. OGoraue-
HHe 3THMH JIBYM$I 3JeMeHTaMH OCHOBHBIX TOpPOJA  H3BECTHO JaBHO
(Port u Fomppiivuar, 1934) u cuuraercs, uto Ni w Co B 3nauuTte/bHOM
CTeneHH CKPBITBl B OJTHBHHE, H TaK KakK BhlIleYKa3aHHble MOPo/kl 000raileHbl
OJIHBHHOM B OJIMHAKOBOIi CTeleHH, To B HUX HabGuaogaercs coaepxanue Ni u
Co nouTH B paBHOM KOJIHYECTBE, YTO TOBOPHT O HAJHUHH €JHHOTO MarMaTH-
ueckoro ovara. [as ocHOBHBIX mopoj XapakTepHo Takie odoramenue Cr,
HO B HaluX goJeputax Cr HAXOAMTCSl B COOTBETCTBHH C KJapKOBBIM cOgep-
KaHHeM, a OJIHBHHOBble 0a3ajabThl, Kak HauboJee paHHHe oOpasoBalus,
conepxart Cr B JiBa pasa GoJbliie J0J€pPHTOB.

[Tonyyennbie JjaHHBle 1[0 OPOJAM M CJHAraloUlHM ee MHHEpaJaM B
nepecyeTe B 4aCTAX Ha MHJJIHOH H300paskenbl B Buae Auarpammel (¢ur, 47),
COCTABJIEHHOH MO cjeiaylomeMy TNPHHUHIY; B JeBOH 4YacTH MPHBOAATCH
paccesiHHbIe 3JIEMEHTBl, pacno/J0KeHHble 110 Mepe YBeJHYeHHS HOHHOrOo
pajauyca, mpaBsee T[OKa3biBAeTCs TIPOLEHTHOE COJIEp:KaHHe 3JeMeHTa B
pasanunbIX MHHEpanax, BbIBeJleHHoe IIyTeM IepecyeTa  MHHepaJbHOro
Gasanca nMopoa M BXOASLIHX B Hero MuHepanos (ra6a. 48, 49, 50) kak aas
HHIKHHX, TaK H JUIS BEPXHHUX JIOJEPHTOB, B NMPaBofi 4acTH JHarpaMmbl
naercss abcoJIOTHOe KOJNIHYECTBO 3J€MEHTOB B NMOPOJde B 4acTAX Ha MHJJIH-
OH /T Ha auarpaMmy HaHeceHbl UH(QPH 10 JAaHHBIM CpPEeAHHY MOKasartesei,
NOJYUelHbIX NyTeM CpeHecTaTHCTHUECKHX TOACYETOB JAHHBIX CMeKTPaJbHBIX
aHaTH30B.

Kak ans HMMKHHX, Tak H I8 BepXHHX JIOJEPHTOB B MPaBOil 4acTH
JHarpaMMbl Jaercst abGCoJIOTHOE KOJHYECTBO 37E€MEHTOB B mopojae (taG..
52) mna HWKHUX  onepuTOB W (Tabu. 53) misi BepXHHX JI0JepHTOB (Bce
3HAUEHHS JaHbl B yacTsax Ha MusuHony/r).Ha anarpammy nHavecennl AaHHBIe
30 anannsoB nopox u 85 aHaNH30B MHHEpPAJOB.

Jlna uaydenust paccessHHBIX 3J€MEHTOB B MHHepaJax HaMu Gpajuch
xapakTtepuble o6pasibl 3 Tpex nokposoB 3(¢ysusubIx nopox Jlopuiickoro
IaTo: OAHA NPOTOJOUKA OJHBHHOBOrO 0asalbTa H3 CaMOTO HHIKHEro
nokposa, 14 npotosouek aoJepuTa M3 cpejHero nokpoea u 11 nporonoyex
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Tabauya 48

Munepaasueiit 6ananc Be, Ga, Cr, V, Li, Ni, Co, Zn, Cu, Zr, Mn, Y, Sr, Pb, Ba 06-
pasua 46" oauBunOBOro Ga3aabTa (BCe 3nauenis NaHLl B UACTAX HA MHJAJIHOH)

Muuepaa

[laarnokaas
OaiBHH
Crek.ao

[Trarnoxnas
OauBHH
Crekao

[Maarnokaas
O.IMBHH
Crekno

Maarnokaazs
Oansun
Crekao

Ilnarnexnas
OAHBHH
Crexao

[Maarnoknas
OanBuH
Crekao

[laarwoknas
OauBuH
Crekano

nﬂﬂl‘]-lox,rg;m
Onuenn
Crekao

ITaarnoknas
Ouunnn
Crekao

[Taarnokaas
Onusuy
Crekdo

ITnaruokaas
QuausuH
Crekao

9—645

aeMenT

Be

Ga

Li

Co

Zn

Cu

Zr

Mn

Coaepianue

3/IeMeHTa B

MuHepane B
y/r

30
20

47
100

30
200

10

20

500
100

10
450
30

47,4
60

10
1,85
60

100
100
100

2940
1000

3;2::::;;2(;?8“0"_ % oanemenra, | O6mee co-
Hepaaa n H‘ne- NpHXOAfUIKMHCA | JepkaHue
egqére 111)3 |1 |HA MaHHBIA MH- | SM€MenTa B
& nopob Hepan nopo:e
0:55 55
0,42 4 o
0,97 q7 1
1»65 5,5
8,4 28,0
10,05 33,5 30
0,165 0+055
1,410 0,470
42,00 14,00
43,575 14,525 300
1:65 0,55
84 28,0
85,65 98,55 300
215 18,3
8,4 FQ_R'O
13,9 46,3 30
15 5
42 14
57 29 300
915 5,5
13,5 13,5
8!6 8,6
27,6 27,6 100
1,422 4,74
25,200 84,00
26,622 88,74 =0
050555 0,0555
25,200 25,200
55!0 27 ,5
L il ”
97,0 48,5 900
55,0 2,75
88v2 4,4]
420,0 21,00
563,2 28, 16 2000




TMpopoasenne Tadanib 48

i PR T 4 il 6
[Maarwoxnas 10 5,0 18,3
O IMBHH y LT e e
Crekno 30 126 42
18,1 60,3 30
[Maaruokaas 1000 550 55,0
QuuBHH Sr —- 7t -
Crexno 200 8,4 ) pﬁm
558,4 55,84 1000
[laarnokanas 30 16+ 165
OnnsuH Ph = = —
Crekao Voo = K= Radit s
165 165 10
[aarnoxaas 300 165 165
OQJuBHH Ba - — e
Cr1exao 100 42 42
207 207 100
Comepalne MHHCPAIOE 1 NOPOAE: naarnok1az—59%, omngnn—39%, crexao—42%.

M3 BEPXHUX JOJIEPHTOB, OTOGPAHHBIX TAKIKE MO npoTAKEHnO, ¢ COOII0NE-
HHEM MeToZa oTdopa 1o BepTHKAJILHOMY Paspesy.

PesyJibTaThl aHAJH30B MPOTOTOUEK TPEX MOKPOBOB CBEJICHBI B tabm. 54,
rje B mepsoil rpade npuBOAATCA IEMCHTH B Bule HOHOB € BAJEHTHOCTIMH,
BO BTOpPO# rpade—pasMepbl HOHHBIX — palHYCOB (nocaenue  B3FATHL W3
craton Hokoanca 1 Mutuenaa), s rpadax 3, 4, 5 npusoldarcs ycpealieHHblt
JAHHbe TIABHLIX H PACCESTHHLIX 3/EMEHTOB, MOJYUCHHBIX H3 cpepiecTaTi-
CTHUECKHX Mojicueron 18 anaan3os no HHAKHUM JIOTEPHTAM H 11 ana/ju3os 10
BEPXHHM JOJEPHTAM.

Jlas comocraBjenns  TMOJYYEHHbIX AaHHBIX B TabJuile  TMPHBOAATCH
AnasorHuNbBe Aanibie no poseputam Kappy no @, Yokepy u A. INoabuep-
BAPTY M JIOJEPHTAM TYHIYCCKO-JIEHCKOTO KOMMJICKEa 10 B. H. TonbiakoBO#
(1961), ¥ ¢ uedbl0 cpaBHEHHs ¢ AAHHLIMH HHTPYSHBHBLIX nopoj aHajoruy-
HIOTO XHMHUECKOTO cOcTaBa TPUBOAATCA Aalilble TI0 ra66poBblM 1OPOLAM
u3 o(uoauToBoil (opmamuu ApmenHi (no HeomyOJHKOBAHHLIM  JIAHHDIM
C. Bb. Adossina), cpeatee u3 14 anaausos.

HauGosee uHTEpecHOil OCOOEHHOCTHIO paliuX OCHOBHBIX a(dy3usos
BepXHEIVIHOIEHOBOr0 BpeMeHH HCCIeLoBanHoro pajiona siBaseTcst oforauile-
{He OJMBHHOBBIX 0a3aJbTOB [BYXBAalJEHTHBIM JKeJe30M, XpoOMOM H €
HeGOMIBIIMM  [PeyBETUHUEHHBIM cojlepiKanneM KoGasbTa MO CPABHEHUIO €
HHYKHMMH H BEPXHHMHM JIOJTE€PHTAMH, UTO CBHAETEJILCTBYET O Gosiee panHeil
KPHCTAMIU3AIHH OJHBUHOBbIX 623a/bTOB H3 €JHHOTO Ga3a/bTOBOTO pacnia-
Ba, 32 CUET KOTOPOro HECKOJDLKO 103Ke 00pasoBaanch JOJIePHTL HHIKHETO
1 BepxHero TMOKPOBA.

[To namueiM  @orra  (1923) n FoappmMuara (1934), neppbie (a3l
KpHCTAIIH3AIMH ObLIBAIOT Goslee o6orauensl Co, Cru Ni, [Tonpeanonoxent-
am Hokonnca n Murtuenna (1952), Cr conepxurest B PYAHOM MHHepade, o
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Co MOJKEeT CKpLIBATbCsi B OMBHHE, B mamem caydae pechMa BEpOSITHO, UTO
Cr conepxutest B TeMHO-0ypoit OCHOBIOf CTEKJOBATOil Macce, Tak Kak B
OMHBHHOBLIX 6a3a/ibTax He YAAeTcs PasMuuuTh 3epHa pyAHOro MHHEpaa.

M v » e pa # o Dbucee codep

ror| Lodeponcanue |KANUE JACNER)
.;“I@ Mparuonnas| Auponcen | OQaveun et m'::,,,‘:;“ 00 | ma o napode
o [walaa|walsa|walaa|nalaa|nilad nilae

6 2

\

EE_ZWW D7 A 777 -
Ga %’i | %/7//" 3o} o

z P Zarrz
Cl" A7 50 | 150
b7z 77 A “
V 7 Ji0 | 400
‘ Z 2 Z
Li 777% a0 | 26
_HJ,_Z‘:ZW? . —
Ni 7 300 | 300

CU 7/. 90 77

S VIS TN A rrrz] ] P
7 by HE
CU il 20 L e | 130
ZY‘ ) 50 | 150
VFW sz viritis IFFEVIPD
n 7 A 1woa | 1700
M| | o877 i
Y %77/4’7]7‘ %7; a0 | 24
S r 7 / ? % 950 | 900
1] B
ma"/_ 7 preey g \
j Ba % L_,, 270 | 250
Pur. 47 B4 . [ll]Il]] 3 m

do o]/ > 100]/ > 200]

dur. 47. Munepaaplibil Gananc peaknx
H p:CCEsHELIX 3JEMENTOD B A0JephTax
Jlopuiickoro mJaro.

Heckoabko mopbimentoe copepxanne Co—100 /v apotus 90 y/r u 777 /v
B JIOJIePHTAX, BEPOSTHO, MOKHO OOBACHHTL TakiKe Oojee paHHeid KpHCTaJ-
JMu3alHeidl OJHBHHOBBLIX 0a3ajbToOB, 4eM J0JEPHTOB.
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Tadauya 49

Munepaasumit Gananc Be, Ga, Cr, V, Nb, Sn, Zi, Ni, Co, Zn, Se, Cu, Zn, Mn,
Y, Sr, Pb, Ba B mmkunx jnosepurax Jlopuiickoro maato

(B(2 anavyenus JaHbl B 4acTaAX

Ha MHJIHOH)

- ok = L @
B ol gl -
5 52 S 2
- V] e =
@™ ":_ ; = o » % £ ;
. e © = g
Za g & & £, 9
= = Ll T U= o=
= = ag o5 = Qo
(=] ) E [T Al el L5}
v v ac T =8 e O ©
= = BN =uZ & ==
= g 4= 3E. R S 5
= D O = =2y #=3z C=
1 | o 3 4 5 6
[Taarnoka:3 I 1,2 0,6816 42,5
Asrur Be 1,0 0,208 13,0
OauBHH 1,2 0,137 8,5
TuranoMarueTur 1,0 0,1296 8,06
1,1562 72,06 1,6
[Taarnoknas 30,0 17,040 5750
ABrur Ga 20,0 4,160 13,9
OaAHBHH 10,0 1,150 3,8
TurtanoMarHeTuT 26,0 2,708 9,0
25,058 83,7 30
IMaarnoknas 17,0 9,656 6,45
ABrur Gr 1080 214,600 143,60
Ounusnu 220 25,30 16,80
THTanoMarnweTut 200,0 21,6000 14,40
271,157 181,26 150
[lnarnoknas 20 11,36 3,606
ABPHT \Y% 1000 208,00 67,00
OnnBHH 20 2,30 0,74
TuranoMmarnerur 2440 241,92 78,00
463,58 149.4 310
ITnarnokaas — - —
ABrur Nb -
OJNHBHH - - —
TuranoMaruneTHr 38 4,104 —
4,104 kS
[Trarnokna3s 11 6,248 15,6
ABrur Li 35 7,280 18,3
Oausun 10 1,150 2,9
THTAHOMATHETHT 34 3,672 9,2
18,35 46 40
[Maaruoknas 6 3,408 1:13
ABrur Ni 200 41,600 13,80
Oaunsuu 1590 182,850 6090
THTanoMarHeTHr 100 10,800 3,60
238,65 79,43 300
MMaarnoknas 10 5,68 6,3
ABrur Co 70 14,66 16,4
OauBnu 200 23,00 25,5
THTanOMArHeTuT 70 756 8,4
50,8 56,6 90
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| 2 3 4 ] 6
[Tnarnokmaas . -
Aprut Sn T - =
Ounun = )
TuranoMarueTuT 15
I Lrarnoksas 70 49.96 136.0
A;srm Pa Zn 130 *!gg’gg gg’o
(ORI 120 .32’40 10 0
TurauoMarueriur 300 1‘13'0 375’8 e
’ 1
[Maarnoknas ) .
ABrut Sc 150 31,20
OJHBHH
TuranoMarHeTuT
[Trarnokaas 14 23:328 li;gg
fruat e 120 11,500 6,76
OJBHH 100 1,404 1,82
TuranoMarneTHr 13 TR 5500 T
B »
[Tnarnoknas 30 i; ’(7)3 }% :Zg
Aprur T 90 9’20 6.2
OuBIH 80 2‘1 '60 14’4
TuranomarnueTur 200 R 2 -
66,56 44,4 150
[Tnarnokaas 170 Sgb(; ’058 4‘; ’;‘;
Asrit Mn 2500 69(),0(] 62,7
OumpHa 6000 4;32 '00 3q'2
THranoMarveTur 4000 L oo —
1738,5 157,9 1100
[Taarnokaas 25 lé'gg fg'?
ket ' 3 3,45 816
OnuBIH 30 ’ '
TuranomarneTur )* —8 a- o
23,89 59,6 g
I Taarnokaas 1600 9(;? -i ‘Jg '84
i - 180 78,05 0,84
Omipin 70 . 2-4 o 54
TuranoMarueTur 30 ’ ot o
9575 100,02 950
[Trarnoknas 60 31,88 340,8
Asrur 5 ki = =
5 Pb B
Ouineig by s TR
TuranoMarseTut 16 1,728 17,2
35,36 358,0 10
[Taarnoknas 270 153,36 56,6
Avrir 3a 100 20,8 7,71
OanBHH 5 —
Tutanomarnerur = - -
17416 6553 270

CojlepiKaHue MHHEpATd B
THradomaruetuT—10,8%.

1nopoje: naarnoknas—ob,8% ; aBrur—

20,8%; omusnu—I11,5%:
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Tabauya 50

Munepaasiisiii 6ananc Be, Ga, Cr, V, Mo, Nb, Sn, Li, Ni, Co, Zn, Se, Cu, Zr, Mn,
Y, Sr, Ba, Pb B Bepxuux foJepurax Jlopuiickoro miaaro
(Bce 3uayeHHA AaHBL B MacTAX HA MHJIJIMOH)

F B = o b
< © = = = =
[ = Y Q= ™
-1 = ¢ oo
¢ R S 2
§ [ i) 5 5 e E ":‘u L
L B = G - F M=
va | oBE E5 &2
@ - =
T o oo o n = o~
= = ® = (= =z Q
g g 2E . L 2 -
= = o D ERT - )
= = E S = = 3 ° g
= @ 0= == 8 ®Fa C=
1 \ 2 3 4 5 6
[Taariokaas 1(7) 0,539 26+9
ABrut Be 3(3) 0,609 30,4
OuuBHH 6(4) 0,348 17-4
TuTaHOMarHeTHT 1(2) 0,105 5,02 -
1,601 79,72 2
[TnarHoknaas 31(11) 16,709 45,16
Aprut Ga 19 3,85 10,46
OausBnx 3 0,174 0,47
TiTAHOMATHETHT 20 2,1 5:7
22,833 61.79 a7
[Taarioknas 15(10) 8,085 5136
Asrur Cr 930(10)| 188,8 125.8
OJIHBHH 570(9) 33,06 19,3
TiTanoMarHeTHt 300(7) 31,5 21,0 )
261,446 171,46 150
[Trariokmaas 20(5) 10,78 2:71
Asrut A% 1000(10) | 2030 50,6
OunsHH 60(6) 4,48 1,1
TrranoMarierur 2500(8) | 262,5 6641 -
480,76 120,51 400
[ laarnokJas 6OC1) — -
Aprut Mo 20(1) =
Ousul g —
TuranoMarueTur — — -
[Taarnoxaas = =
Aprur Nb -
OnuBHH e - = T
THTaHoMarueTur 30(4) 3,1
[lnaruoxnas 20 - -
Asrut Sn b =
OnuBHH = -y
TuranoMarHeTHT = sl _
[Taarnokaas 14(5) 75 28,8 -
Aprur Li 0025) 1242 46,8
OanBuH ) 10(3) 0,58 2,23 =
THTaHOMArHETHT 24(8) 2,52 9,5
22,8 87,33 26

134




Iponoskenue raGanup 50

1 2 4 5 6
[lnarnokaas 7(9) 377 1425
Aprur Ni 120(10) 24,36 8510
OQunisuit 1000(9) 58,00 19,3
Turanomaruerur 100(9) 10:5 355 L i
96,63 32,15 300
T 10(7) 5139 7,0
Anll?r:'ll'io Co 70(7) 14521 18,4
OB 100(9) 918 795
Turanomarnerur 70(8) 7:35 9.5
32,75 42,4 7
[Lnarnokaas y 40(5) 21,506 71,86
Anrur zn 10(6) 2,03 6476
Quunui 170(5) 9,96 33,20
Turanomarnernt 620(7) Gso1 21,70
40,06 133,52 30
ILiarnokaas
Asnrur Sc 200 40,60 —
Qunupnn
Turanomarnerur
Vlnarnoknas 18(10) 9,702 7,46
Aprur Cu 70(10) 14,21 10,09
Onnsur 40(9) 2,320 1,9
Turanomarnerur 140(8) 14,70 RITEN
40,932 30,75 130
[Liarnokaas 20(10) 43,12 28,74
Aprur Zr 46(11) 9,338 6,2
Oumitain 40(11) 2,32 1,54
Fnranomarnerur 250(7) 26,23 17,48 o
81,008 53196 150
I Trarnokanas 370(11) 199,47 11,7
Asrur Mn 3800(10) 771,40 451
Oumitsan 5000(9) 2900 1741
Tiranomarnernr 40u0(8) 420,0 24,7 =
1680 ,87 98,9 1700
[ Lrarnoknas 14(5) 7,546 31,41
Aprigr Y 30(9) 6,09 25,37
Ounirsni =
Turanomaruernr s
13,636 56,78 24
[Tharnoknas 5 96,0
Aprur Sr 1600(11) 82(2) é 4,5
Oausni 200(9) : 0,19
! o 30(4) 1,74 73
Tutanomarnerur 30(5) 3,15 0535 -
907,81 101,04 900
I Tnarnoknasz ] s
Anl:il;'r I’b 40(8) Qé Jgg Qéis) -g
Ounnpun 0L 0:5;3 9,8
Turanomaruernr }ggé} 1,575 15:7 e
799,805 298,0 10
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[Tpomosxenne Tadauubl 50

1 | 2 K 1 5 6
ITaarnokaas 260(10) 140,14 505
Asrur Ba 90(3) 18,27 753

OnHBIH
[ranoMarueTur — —_ —-

158,41 578 250

Cojepanne MHuepana B Mopoje: narnokaa3—53,9%; asrut—20,3%; onuBun—58%:;
riutanomarseTit—10,5%; okHcaw Kede3a--9,5%.

BTopoii 0COGEHHOCTbIO /I OTHBHHOBbIX 6a3aJbLTOB sBJAMETCS 00edHeH-
noerb Ba. M3 anrepaTypHblx  Jl@HHBIX ~ H3BECTHO, 4TO BBHIY OJIN30CTH
wonnbix paanycos Ba—1,43A n K=1,33 A, konuentpatopom Ba Moryr OniTh
KaduiicojlepiKaliie MHHepaabl. B HalwuxX nopojax Kaauicojeprarine
Mumepaanl  orcyTeTBylor, K 10 1% comepxutcs Jullb B I1aCHOKIA34X
(TaGi. 16) 1 B JecATHIX JOMAX B nupokcenax (Tada. 22).

Cyas no munepaibHoMy Oanatcy (tadd. 51, 52, 53), Ba coaepxurcs B
[TAFHOKJAA3aX W NMHPOKCEHAX HHAKHHX M BEPXHHX JIOMTCPHTOB, a TaKikKe B
HNATHOK/IA3¢ M CTeKJe OJMBHHOBHIX Oasaabros. Colepxanue Ba B niaarxo-
knazax u odorautenblx Ca NUpOKCeHAX HABOJHT Ha MBIC/b, 4TO OH CBA3AN
takke ¢ saementom Ca.

Tabauya 51
CojlepiKanne PAcCesiHibplX JICMENTOB B NOPOAe H MHHEpAIAX OJNHBHHOBHIX 6a3a1bTOB
(10 MAHULIM  CHEKTPAJLHBIX — aHaan3os  o0p. Ne  46a)

= 2
= =
= =
) = = =) o ”
% = E = = Munepa bhbiii cocTan
5 5 = 2 o
® = o & S
Ca 0,003 — ~ 0,003 0,001—0,003| [lararnokaaz—55%
Cr U-O:?l 00,0047 =0,0003 =0,01 QauBuH —3 %
Vv 0,03 -— ~0,003 0,01--0,03 Crekao 42%
Mo X - — X
Cu 0,01 0,000185 10,001 0,005 (0,003 0,01
i 0,003 == = 0,001 0,001 0,003
Ni 0,03 0,05 0,0003—0,001]~ 0,01
Co 0,01 0,045 ~0,001 ~0,003
VA 0:01- 0,03 — ~0,01 ~0,01
Mn 0,1—0,3 0,294 ~0,01 ~0,1
Y > 0,003 - ~ 0,001 GrOUSS
l.a - -- X —-
Sr U!] X ~0s1 ()»01*0!03
Pb =0,001 _ =0,003 —
Zn =>0,003 0,00474 - 0,003-0,01
Ba =01 X ~0:03 =0,01
Be >0 rUGO] ~0,0001 0,0001

KpoMe BbilleyKasaHHBIX 3/1eMeHTOB, OCTAJIblible PACCEsHIbIE STEMEHTHL
Be, Ga, V, Li, Ni, Zn, Cu, Zr, Y, Sr u Pb cozepxkarcs B 0pOAAX BCEX TPeEX
[HOKpOBOB B }JHBHUM HJAH TIOYTH pEIBHOM KOJTHYeCTBE, 33.\16‘{61!“]3](:‘ ||e60.r1b—
liMe pAcXO’KeHHsl B KOJIMYECTBAX COAEP/Katus TOro WK APYroro siementa
00YyCI0B/IHBACTCH  KOJeGaHHeM KOJAMYECTBEHHOTO COAepHKAHHA  TOrO HIH
MHOTO MHHepaja; HanpHMep, HECKOJbKO MOBbIeHHAS KONUEHTpaIus GuB
miknux goaeputax 170+ /v (rada. 54), BeposTHO, MOKET GbITh 00DbSCHEHO
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Tabauya 57

Cozepaaniie paccesiHiblX SJeMEHTOB B nopole 1 MHHepajsax HHAKHHX jgoqaepuros Jlopuiickoro mato

(no  gaHHbIM

CHEKTPdAbHbIX

anaJan3on)

HMounulii pa-

Turanomar-

JaeMeHTL wye llopoaa [laaruokaaz ' ABrur ] OJAHBHH s MuuepaabHbii cocras
Be 034 0,00016(10) 0-00012,10) 0,0001(8) | 0,00012(8) 0,0001(9)
Ga 062 0,003(15) 0,003(15) 0,002(8) 0,001(3) 0,0026(13)
Cr 0,64 0,015(15) 0,0017(14) 0,108(14) | 0,022(10) 0,02(4)
\4 0,65 0,031(15) 0,002(8) 0,1(14) 0,02(5) 0:244(13)
Mo 0.68 = = [Taaruwoxkaas—>56,89
Nb 0,69 — — 0,0038(7) ABrur —20,8%
Sn 016 — - — — 0,0015(5) Ouusn —11,5%
Li 0:78 0,004(15) 0,0011(9) 0,0035(11)| 0,001(4) 0,0034(13) Turanomarnetur—10,89%
Ni 0.78 0,03(11) 0,0006(12) 0,02(15) 0,159(10) 0,01(13)
Co 0,82 0,009(15) 0,001(6) 0,207(10) | 0,02(10) 0,007(14)
Zn 0,83 0,003(14) 0,003(14) 0,013(13) | 0,012(7) 0,034(10)
Sc 0,83 — -— 0,015(13) — =
Cu 0,83 0+017(15) 0,0014(14) 0,012(15) | 0,01(10) 0,0113(14)
Zt 0,89 0,015(15) 0,003(13) 0,009(14) | 0,008(16) 0:02(14)
Mn 0.91 0,11(15) 0,017(14) 0+25(15) | 0,6(6) 0-4(14)
¥ 1,06 0:004(15) 0,0025(11) 0,003(14) | 0,003(13) P
Sr 1,27 0,035(15) 0,16(14) 0,018(15) | 0,007(3) 0,003(10)
Ps 1,32 0,001(11) 0,606(9) 0,001(1) 0,001(1) 0,0016410)
Ba 1,43 0,027(15) 0,027(13) 0,01(2) - —

B crofKkax mnokKasano KoJHYeCTBO AHAMH3O0B,




Coaep}KaHHe paccesiHHbIX 3JIEMEHTOB B NMOpOAe H MHHepaJaax BEPXHHX HOJEPHTOB J]Ole“{CKOI‘O J1aTo

(Mo NaHHBIM CNEKTPaJibHBLIX AHAMH3OB)

Tabauya 53

HMonunii pa-

3JeMeHTh 1Hyc Mopoaa [Mrarnokaas Anrur Oausuu TuranomarueTur Munepaabumpit coctap
Be 0,34 0,0002(8) 0,0001(7) 0,0003(:3) 0,0006(4) 0,0001(2)
Ca 0,62 0,0037(11) 0,003(11) 0,0019(8) 0,0003(2) 0,002(11) [laarnoknas —53,99,
Cr 0,64 0,015(11) 0,0015(10) 0,093(10) | 0,057(9) 0,03(7) ABriT 0,3 %
v 0,65 0,04(11) 1,002(5) 0, 1{10) 0,006(6) 0,25(8) Turawomaruetrut —10,59%
Mo 0,68 — 0,006(1) 0,002(1) - — Oausuu —5:.8%
Nb 0,69 — - - 0,003(4) Oxucanl xeneza —9,09%
Sn 0,74 — 0,002(1) — — 0,0013(3)
Li 0,78 0,0026(11) 0,0014(5) 0-006(5) 0,001(3) 0,0024(8)
Ni 0,78 0,03(11) 0,0007(9) 0,012(10) 0,1(9) 0,019)
Co 0,82 0,0077(11) 0,001(7) 0,007(7) 0,01(9) 0,007(8)
Zn 0,83 0,C03(8) 0,0045) 0,001(6) 0,017(5) 0,062(7)
Sc 0,83 — e 0,02(9) 0 =
Cu 0,83 0,013(11) 0,0018(10) 0,007(10) 0,004(9) 0,014(8)
Zr 0,89 0,015(11) 0,008(10) 0,006(10) 0,004(4) 0,025(7)
Mn 0,91 0:17(11) 0,037(11) 0,38(10) 055(9) 0,4(8)
Y l.(g}g 0,0024(11) 0,0014(5) 0,003(9) — -—
In 1,2 e o e
Sr 1,27 0,09(11) 0,16(11) 0,2(9) 0,003(4) 0,003(5)
Pe 1,32 0:001(6) 0,004(8) 0,003(1) 0,001(1) 0,0015(9)
Ba 1,43 0,014(11) 0,026(10) 0,009(3) - x

B ckoGkax nmaercs

KOJHYeCTBO aHaAH30B, MO  KOTOPLIM NPOH3BENEH

CTATHCTHYECKHH nojacuer



Tadruya 54

Bropoerciieniibie 0 raasibie saementul B apgystinting nopofax Jopiickoro naaro

APYrix

odaacrei

(l_&l.‘l:! JHaueHns jJaibl B HdCTHAX HdA hlll.w’liill()l-l)

=
o Hoaeputel > Noaeputul 13 apyrux obaacrei
e o
g Tm P X T
a1 £§ PN gy
z| 5 5238 £eg
dnementnr! H o= = 2 o 52 ZiEg
i =% g =gt 5= e T
2 - du..d e =
i = Sk o= [Te} = ZEZ B o
2| = i = 2o EEE. daz
- g 2 8= 2222 e
e = ] ) '9; %j == = m Q i
— ®} > [} (S :"8 2= =g
Siti 0.39(230,103| 240-10% | 236-103 | 225-103 228-10% 223-103
Al 0,57990,10%| 918,107 | 900,102 | 946,102 826,102 813,102
Ti4+ 0,64| 82,102 59,102 80,102 51,102 103,102 59,102
Ile3- 0,67[328,10?% 556.10% | 340,10% | 265,102 263,102 83,102
Mg2i 0,78/219,102 264,107 [ 400,10 | 405,102 373,102 428,10
Fe?! 0,83|728,102 142,102 | 516,102 | 406,102 745,102 721,102
Na4 0,98]300,102| 329,10% | 313,10% | 170,10 139,102 168,102
Caz2- 1,06/702,10?% 645,102 | 660,10 | 820,10? 714,102 735,102
K1 1,33{162,10% 172,102 | 127,102 49,102 118,102 66,102
Be 0,34 1 1)6 2 3 =
Gad-+ 0,62 30 30 37 20 71 30
Cr 0,64 300 150 150 300 345 600
V3 0,65] 300 310 400 200 47 450
Zit+ 0,78 30 40 26 8 10
Ni2 0,78 300 300 300 100 55 100
Co? 0,82 100 90 i 40 38 35
/n? 0.83] 30 30 30 50 - 70
Cu? 0,83 100 170 130 70 58 200
Scd 0,83 - - 55 15
Zit 0,89 200 150 150 50(3) 1500 He orseucnm
Mn2 ¥ 0,91| 2000 1100 1700 1100 700
Y3 1,06] 30 40 24 20(2) Het cseaennit | Het cBeacuuii
Ladi 1,22 Her cepennii | Her cBenenni
Sr2+ 1,27| 1000 950 900 400 375 Hert cenennii
’h2 1-32] 10 10 10 He ormeucun
Ba2 1,43 100 270 250 S00(1) 92 200
G:l]U”U,Al 03 0:3 0 0,2 08 U94
Ni-1000/Mg 13,0 11,0 Tio 22 4 253
Co- ]UU(J',".\"‘g 4,5 3,0 1,9 1,0 1,0 0,8
Nj -/C(J 3,0 3,2 3,9 250 20 2,8
Li-1000/Mg 1.4 1:8 0,7 0,2 -— 0,2
Fe2+ Mg 2,9 0,5 1,3 1,0 2 1,7
Co-1000,Fe? | 1,4 6,0 1:8 0,9 05 0,9
Mn-1000/Fe? 27,0 Virg 7 33,0 27,0 20,0 9,7
Fed —-/Fe? 0:5 3,9 0,7 0,6 0,4 0,1
CTIUOO,FCE' 8,9 2,7 4.4 11,4 13+1 22,8
\!'1000;"[}03‘; 8.9 5,6 11,8 11,3 1.4 1750
Sr-10p00/Ca 14,2 14,5 13,6 5,0 92
B&]UUUJ’K 11)5 11,6 ]]15 4,5 4,5
Ba-1000/Ca+-K 6,2 16,0 20,0 GI(1) 8,0 17,0
Ba-1000,Ca--K 1,1 353 3,2 3.4 1 2,4
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GOJILIIHM KOJHUECTBEHHDIM cojepKanieM odusuia (rada. 14) o cpasuenio
C OJHBHHOBBIM 04a3a/JbTOM M BepXHHUM joJepuroMm (raba. 15), B KOTOPLIX K
perpeden Cu,

Brulmenpupefenioe KpaTkoe H3J0HeHHe M0KasbipaeT o0llee loBeieHe
pacCesiHHbIX 3JIEMEHTOB B H3Y4eHlblX H0poaax, Ho Oblio Obl HEMaJoBaKHbIM
paccmorperb CBSI3L  OTJEJbHBIX pdccesiHHbIX 3JIeMEHTOB ¢ 3JeMCeHTaMH,
MMEIOIHMH OJIM3KHe K HHM HOHHble pajuycbl, TAK KaK TAKOro poja cpeje-
HHST JIJIST HCCJIe/lyeMblX HaMu [OPOJ NMPAKTHUECKH OTCYTCTBYIOT.

B cayuyae paBencrsa M OJH30CTH HOHHBIX PAJLMYCOB M 3/JEKTPOCTATHUE-
CKOTO 3apsijla paccessHHOrO M IJIaBHOro sjaementa I'oJbALIMHAT MpHMEHsieT
TEPMHH «MAacKHpOBKa». B HaLIMX NOPO/iaX HMEeT MeCTO MacKHpPOBKa Tall/ius
AJIOMHHHEM; M TOCTOSHCTBO oThowlenus Ga k Al B nopogax Bcex Tpex
nnokposon, pasnoe 0,3, 0,3, 0,4 (rada. 54), roBopuT 0 HeH3MEHUHBOCTH
XHMH3Ma IepBoHayagbHOro 0asajbTHUECKOrO paciliaBa H 0 KPaTKOBpeMell-
HOCTH IepepbiBa MeK/1y H3JIUSAHHAMH Tpex IIOKPOBOB, MOUTH HIAEHTHUHLIX 110
XHMHUYECKHM H reoxumuueckum ocobennoctam. ITo FonpawmMuary u Ietepey,
koHuentpauuss Ga no ordowenuio kK Al orMeuaercsi B foJee  MO3JHHX
nopoaax. B nawem caydae otnowenne Ga k Al ocraercs npakTHuecku
IOCTOSIHHBIM,

[To nannbpiv Tex ke aBTOPOB, BBHAY OJH30CTH HOHHBLIX pajanycon Ni2!
M Li'" ¢ douHbIMH pajuycaMu Mg - | B AaHHYI0 KPHCTAJJIHYECKYIO
pewerky Ni u Li BoiiayT ¢ Takoil e Jerkocrbio, kak Mg, yeM M JOJHKHO
ObiTb  00ycaoBaeHo mnocrosucTso ortnowennss Ni/Mg u Li/Mg. Ho, kak
BUAHO u3 1alJi. 41, 3aMeTHa HeOoObIIAS KOHILEHTpalus Ni%?* no orHouleHHIO
K Mg oTHocHTeIbHO B GoJlee paHHHX NMOPOJax; Aaniloe siBJeHHe, BEPOATHO,
oObsicHsiercst TeM, yto Ni B pygHOM MHHepaje YacTHYHO MOMKET 3aMeulaTh
takxe Fe*" . Ornomenne Li/Mg noutn 01HHAKOBO B 0JHBHHOBBIX 6A3aJbTaX
U HHAKHHX JlOJIEPHTAX H HECKOJBKO Meublile B 6ojee MO3JHHX BEPXHHX
sonepurax—1,4, 1,5 u 0,7 coorBercrsenno. Ilo npeacrasaenusm llrpoka
(1963), B mosanux nopojiax nabaoaaercs Konentpauns Li no oTHomennio
K Mg, uto cunraetcsi kputepuem craguu audepentmnanuu. Konuentpais
Li no ornowennio k Mg noarsepxiaerca Ttakme Aanupivmp Hokosajaca H
Mutueana (1952); B nalmmx mopojax, CJA0KEHHbIX 110 BpeMenn 00pazoBalus
OTHOCHTEJILHO Pa3HOBO3PACTHLIMH TOKPOBAMH 0€3 KaKux-JHOO0 NPH3HAKOB
HuGGepeHIHalnl, NOATBEPAACHHBIX  XHMHYECKHM II MeTpOrpadHuuecKuy
OfHO0Opa3HeM, [eaaeTcs IOHATHBIM OTCYTCTBHE KOHUEHTpauuu Li no
oTHOMWeHHI0 K Mg B Golee mosuMX nopoiax (Bepxuue JOJEPHTBI) M0
CpaBHEHHIO ¢ OoJjiee PaHHUMH NOPoJAaMu (OJHBHHOBble Ga3ajdbThl U HHIKHHE
JA0J€PHTHI) .

Copepxanne Co B nopojax OTHOCHTEIbHO Pa3HOBO3PACTHBIX MOKPOBOB
MPaKTHYECKH MOYKHO CUHTATb MOCTOAHHBIM; 3aMETHO JIHIIb He3HAUHTebHOe
YMCHBLICHHE €Tro COAepHaHHs OT APEBHHX K MOJOAbIM (Tada. 51, 52, 53),
100, 90 1 77 v /r cOOTBETCTBEHHO, YTO Kacaercsi FeOXHMHUECKOro MOBEACH
Co no ornowenuio k Mg, 10 3fech BuisiBasieTes  Gosiee UYBCTBHTE/ILHOE
KosmeGanue 4,5, 3,0 n 1,9 (rada. 54), uro, BEPOATHO, MOKHO OODBIACHHTD
FeOXHMHYECKOH CBsA3bI0 KOOa/MbTa TAKiKe ¢ ABYXBAaJCHTHBIM zkese3oM. 13
JIHTEPATYPLI H3BECTHO, YTO KOOAILT H HHKEJb MOTYT BXOJHTh B PelIeTKY Kak
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nan6osee pannux (asz KPHCTAIIH3AUMH  OJMBHHOB H MHPOKCEHOB, TaK H
napboee MO3AHHX—B THTAHOMATHETHTbI, Ha llalleM MpHMepe XOpOollo Moi-
tepxAaercs, uto Co B BHJe H30MOP(HOH NPHMECH BXOJHT B THTAHOMATHe-
tut (cm. Taba. 37, 38, 39).

MMoayuennvie namu ornowenns Ni k Co s cpennem 3,4 aas s(py3uson
JlopuiicKoro naarto BroJie OTBEYAlOT AaHHbIM, npuBeeHnbiM Canietiom
Tlonauuem (1952), a/si OCHOBHBIX MOPOJ paBHbIM 3,5.

IMpu pacemorpennn otnomtenusi Co k Fe?™  3ameueno, uto 119 01HBHHO-
pLIX $A3aMbTOB M /LIS BEPXHHX JOJIePHTOB 5TO oTHOlleHHe pasno 14; 1,5
(tata. 54), 4To W MOMKHO CUHMTATL XAPAKTEPHBIM /s HCCAeAYeMbIX MOPOL.
Jas numuux  podeputos  otnoulenne Co/Fe noxoaur mo 6, uto Brnogane
O0GBACHHMO TpH vueTe OKHcJaenus Fe? g0 Fezr, nmoarBepkaaemoro
uameHenuem otHouwenusn Fe®t/Fe’t  or 0,5 B oMHBHHOBLIX 6a3ajbTax n
0,7 A1s BEepPXHHX AOJEpHTOB 10 3,3—HHKHHX Joaeputos (taba. 54).

Conepxanne wMapraiua B nopojax JIopuiickoro IJiato ot JApeBHHX K
MOJIOJABIM He IMOAYHHSETCS HHKAKOH 3aKOHOMEePHOCTH: B nauboJee panmHHX
OJIMBHHOBBIX GazajbTax H B HauboJjee MO3AHHX —BePXHHUX JOJePHTaX HMeeT-
csl HecyllecTBeHHOe OTJMYHe, TOrja Kak B IPOMENKYTOUHBIX JA0JepHTax
(B cpeaneM TOKpoBe) aGCoO/IOTIOE €ro cOAeprkalie HeCKOJIbKO 3alHKeHo;
yTo Kacaercsi ortHouwenust Mn k Fe 2, To ouo kKoae6aercas ot 27 a0 33 B
O/IUBHHOBEIX GasajbTax W BepPXHUX JoJepHTax cooTBeTcTBeHHO. OT Takoro
MOJIOKEHHS ~ HECKOJTbKO  OTKJIOHSIOTCS  JIOJEPHTH  HHMKHETr0 MOKPOBa, B
KOTOPBIX HalJtojaercs nopbillieHHe Kouuentpaunn Mn, Mn/Fe?* =77, uto
JelIaeTcs BNOJAHe OOBLACHUMBIM TpH yduere oknerenus Fe?' npo Fe 3+ kak
3T0 uMeno Mecto B cayuae Co.

Mo npuuune GAU30CTH Beanunn nonnubix paauycos Cr=0,64A u Fe +3 =
=(,67 3TH aBa 3JeMeHTa TecHO acCOUMHPYIOT JApyr ¢ IpyroMm B IKe-
Je3oMarnesnasblblX MHllepasiax, uyacth Kemdeza Fe3t maomopduo aame-
maerca Cr.

Huxe mo muuepansnomy ©GaJjalcy peakHX 3JeMeHTOB B MHlepatax
(ra6m. 51, 52, 53) scuo suano npucyrcrsue Cr BO BeeX NOPOROOGPa3VIOUIHX
munepasax poaeputon. Conep:kanue Cr B HHKHHX M BePpXHHX J0JepHTaX
onuHakoBo u papusercss 1507/r mopoawl, ofHaKO COAEpKAHHE €ro B MOPoaax
caMoro HHKHEro NOKpoBa B 2 pasda MPEBOCXOJAHT COAEPXKAHHUA B A0JIEPHTAX,
uTo OOLSICHAETCH TeM, uTO B HHX, KaK CaMBbIXx paHHHX TOpojax, JOJ:KIa
Ha6/I01aTHCsl OTHOCHTEILHAA WX KOHIeHTpanus Cr 1mo cpaBHEHHIO ¢ JKeJe-
30M, UTO W TNOATBepaaercs uudpoit 89, noxaswiBawluleil oTHOUIEHHE
Cr/Fe*" . Oruowenne Cr/Fe®' 1is HHXKHHX M BEPXHHX JOJEPHTOB TPH
onunakopoM comepxauun Cr Bapbupyer Mexay uudpamu 2,7 u 4,4, uro
TaK®Ke MOMKHO OOBACHHTL VBeJIHYEHHEM OKHCHOTO JKeJde3a B HUKHHX
JOJIePUTAX 3a CUeT OKHCJEHHs 3aKHCHOrO JKejeaa.

ITo conepxannio V HanGosee Mo3jiHe MOPOABI—BEPXHHE A0JEPHTHI——
HecKoaIbKo oboramensl  (ta6a. 54), Goablie Takxke oTnomeHne V/Fed+
cocrapasig 11,8 mpotus 5,6 u 8,9 B HHXKHUX J0J€pHTAX W OJHBHHOBBLIX
6asanbrax coorBercTBenno. /lannoe koseGanne, BepOATHO, MOMKHO OyjaeT
OOBSACHATL 3aMedeHHbIM HeGOTbIIHM OTJIHYHEM MHHEPAJOrHUCCKHX COOTHO-
IWeHHii moponoobpasylomux MuHepadaos. HeGosablnas pasHuila HOHHBIX
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paauycos Fe +3 —067A uV _0,65A cOmkaer 9TH BA 37eMeHTa, HO
OJIHOBpEMENHO TaK#Ke € Ti, ¢ HOHIBIM paauycom=0,64. Takum 03pasoMm,
ofycaoBInBaeTes  HAKOMIEHHE V Kak B sKeje30-mMarie3nanbublx, Tak U B
HTAHOMATHETHTOBLIX ~MuHepasnax; B HalleM cavuae HaOM0/aeTes MaKCH-
MaJbHAsd KOHILEHTpaIHd.

V B tHrTaHomarnerutax (cM. ra6a. 52, 53) mo COjepKaHHIO BAPLHPYET
ot 2440 no 25007 /r. KonnuecTBenHOE npeoGaananue V B nanboJsiee MO3AHHX
nopojxax, BeposTHO, TOBOPHT O TeHJeHIMH JeMeHTa K HAKOMIEHHIO B
npoAykrax OoJee MO3AHHX oGpasoBanuil.

B cojep:auuum CTPOHILHSA HET Gonblunx KoseGanmit: B nanbosee
panHux nopoaax KOJHMUYECTBO era JOXOAHT [0 1000+ /r, a B nauboiee
noaauux —900 +/r, UTO LIOMHE CcorJlacyeTcst TOUTH C OJHITaKOBBIM IpOLeHT-
HLIM CcOjJepkKaHHeM OCHOBHOIG niaruoknasa—>a5,0, 56,8, 53,0% B nopopax
pcex Tpex noxposon (rabil. 14, 15), ¢ ueM H CBA3AH Sr. 10 NOATBEPKACHO
siHepaJbHbiM  Gaancou (rabn. 35, 36, 37), W3 KOTOPHIX $cHO  BHJHO,
yto 95—96% H3 BCero KOJHUECTBA St cocpefoTOUeHO B MIarHOK1a3ax.
Vexonst B3 BAHS0CTH BEJTHUHIH HOHHBIX pajHycoB Sr=127A u Ca=1,06A, Sr
¢ OMHAKOBOII JerKOCTHIO BXO/IHT B PelleTRy OCHOBHOTO IIJIATHOKIa3a 1Mopo
BCEX TPeX MOKPOBOB MPH COXPAHEHHH noctosipersa  otHolenus Sr/Ca ot
paHHHX K MO3AHHM nopoxam=13,5—14, NOCTOAHHBIM ocTaeTcd TakxKe OTHO-
menne Sr/Ca+K=115.

B orHollenud abCcOJIOTHOTO COMEPIRAHUA Ba moiuie OBLIO CKazaHo, 4To
napany ¢ kannem Ba uacTHYHO MOKET saMelaTh KaJabluil B ciay 01130CTH
nx HOHHBIX pammycon. OtHoOuleHHe Ba/K+Ca B OJHBHHOBBIX fasaanTax
mnzke 1,1 B poaepurax.

B mportosioukax H3y4deHHbLIX [OPOi GLLTH oOHapys:KeHnbl  KPHCTAJ/IbL
wpkona, CrekTpaabHbiMi aHalH3aMi BLIABIEN IHPKOHUI BO BCeX Mopojax
M 110p0/006PAasyIOLIHX MuHEpaTax.

Hcxonsa us npeanoaoxennsa Taycona (1961), uTo WUPKOHHIT OUeHb A0JTO
yjlepXKuBaeTCs B pacniase B BHAE MHOFOBAJEHTHOT0 KATHOHA, KOTOPDIH
KPHUCTAIOXHMHUECKH He MOXeT GuLiTh CB3al HH C OHHM H3 MOP0OA006Pa-
3YIOUMX JEMEHTOB, He HMed BO3MOKHOCTH BXOKJEHHs B CHIMKATHBIC
CTPYKTYpbl BBHIY 0OOJIBIIOrO  pasMepa 3apaja CBOero HOHA, ILHPKOHHIT
obGpasyer caAMOCTOSITeJILHBIH  MHHEpa IHPKOH. DTOT BLIBOJ WM CJleaH Ha
OCHOBAHWH M3yuenus rpannTonfos. Hajo norarath, 4To B cayuae 6as3anbTo-
WIOB LHPKOHHMIT Bejer celbsi anagoruiio IMPKOHHIO TPAHUTOH/IOB, BhIMaJlas
B BHJIe AaKIecCOpHOro Muieparna.

[Ipu  cpaBHeHHH  KOJHUECTBEHHOTO COOTHOIIEHUA  IhpKOHHA B
rpanuTonax H 6asalbToMaAX HCCeIOBANNOr0 pafiolia HeT pa3HHIlbl, KaK
510 BUAHO u3 TalG1. 55.

Ha nanuuke IHPKOHHS B CyOLIETOYHDIX TpaNmax Or0-BOCTOUHOH UacTi
Cubupckoi 1aTGOpMbl YKa3BBAET B. M. Tonbmakosa (1961) B KONHUECTBE
145+ /r u B Tpu pasa Go/plie B fefikoKpaToBBIX oMepuTax. Brison T.'T'.'Ca-
xama (1952) o TOM, UTO OCHOBHBIE NOPOABl  MCKJIIOUHTENbHO  Ge/tHbl
MPKOHHEM, He HAXOLHT MOATBEPHICHHIT Ha palleM martepHaJe.

Hago mofararh, 4TO STOT BBIBOJ XapakTepen TOMLKO JLI1 OCHOBIHBIX
H YJABTPAOCHOBHBIX TIOPOJ foxnoit Jlannanan.
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Tabauya 55

) Basaantouns Jlopuiickoro naaro

Oumsunonwii|  Huxknuii Bepxuni | I'pannrot Bypméepra us
fazannT NOJEPHT NOTEepUT I"apua, Tepmanus, no
Jlerenxapnry
Obuee copepkanue 200 150 130 150
Zr B nopoac B y/r

Conepikanne Zr B Halmx nopogax BIOJHE COMIACYETCH ¢ AAHHBIMH
coaepxKauus Zr B Oasanbrax okeanckoro tuna Iloaunesnn (maunnsie Hao
Anyapaa u Puanmepa Muxanaa, 1960), B KoTtopbix copepKanwe Zr
kosmebaercss ot 120 go 300 r/r. IlpucyrcTBue 1IMPKOHHS, VCTAHOBJIEHHOE
CMEKTPaJbHLIM  aHaJH30M OTAEJNLHEIX MOP0J000pa3yIOUHX MHHEpaJaos
3¢ dysusnbix nopon Jlopuiickoro miato, BeposiTHO, HaA0 TPHIHCAThH
HaJHYHIO B 3THX MHHepaJax BKIYCHHI IIHPKOHA, KOTOPble ObIIH BbISIBJIEHBI
B IIH(paX NpH G0NbLIOM yBeJHUEHHH,

Ceuney 3adukcuposan B GOJBIIMHCTBE AHAJIHIHPOBAHHBIX 1PO6 B
BbllepKanHOM Koauyectse 107 /r moposnsl. CeuHel GBI BCTPEUEH MOYTH BO
BCEX aHAMH3HPOBAHHBIX (15) nuarnoknaszax u THTaHOMATHETHTAX H B ejH-
HHYHBIX  NpoGaX B nuMpoKceHaX u oauBHHAX. W3 JAHTepaTypbl H3BecTHO
(Taycon, 1961), uto ponpoc comepkanus chuEna B Mopoaoo6pasylouiHx
MHHEpanax, e cojiepxaiuux K, spasercsi CiopubIM W NOKa He J0KA3aiHbIM,
B KaKOM BHJle OH MOMKET BXOAHTb B MUIaTHOK.1a3 (B Haumem cayuyae 75%
Oanatica CBHHILA COAEPAKHTCH B NIATHOKIA3aX A0JEPHTOB).

Hamy tmaresbible MUKPOCKOIHYECKHe H3yYeHHs aHILTH(OB W NPOTO-
JIOUEK He NPHBEJH HH K KaKMM peay/brataM. BeposiTHO, CBHHEL, HJIH CBHHIO-
BbIli MHHEpaJ HAXOAHTCS B BH/le CYOMHKPOCKONHYECKHX BBIAEJEHHI HIH Ke
B BHIE COPOLHOHHOTO MOJEKY/IAPHOrO pacTelns, Kak npeanonaraer Taycow
(1961), yeM u MOKHO OGBACHHTDL CHEKTPAIBLHO ONpejeIsieMoe BBIIEpKalHoe
CO/leprKalue ero B NMopojoo0pa3yiollHX MuHepasax.

Ias pemmenns BHenpuseaennoil 3afayn Mbl MPOBEIH TpexkKpartioe
H30HpaTeNbHOE BhHIlleTAaUHBAHHE CBHHLA W3 JOJEPUTOB BEPXHHX M HHIKHUX
OTOKOB—Ha npuMepe 9 06pasios, 3 KOTOPHIX ABa 06pasua 6bLTH 0TOGpa-
HBl H3 NAJarOHHTH3HPOBAHHBIX pasHocTeil. AHa/H3 MPOH3BOAMJICH NO Mpe-
Jgoxennoil  meroauke (Taycon, 1961). Tlocse KamKaOro BblleSaYHBAHHS
GBIIO OMPENeIeHO KOMTHYECTBO CBHHIA B PAcTBOPE, a MOCTe TPeXKPATHOrO
H3GHPATETBHOTO BbILIETAYHBAHHSI BCe 0GPA3lbl ObLIM MOJABEPTHYTHl CHEKT-
PaJbHOMY ana/iu3y C 11e/1bl0 BbIABJIEHHS OCTABILErOCs B HHX (HEBLIILEJOUEH-
HOro) cBunna (npeaen uyscrsuteabnoctd 0,001%)*. PeayabTarTel npobesen-
HBEIX OMBITOB NpHBeleHbl B Tada. 56,

Kax suano us npuseiennoii tabanupl B rpade «comepkanne CBHHIA
B MOPOJ€» MPHBOAATCSA NOKa3aTeJlH TOJbKO JJf ueThipex o0pasuos (p
OCTAJNIBHBIX TATH 06pasiax cojiepikanie CBHHLA, BEPOSTHO, HHMKe UYBCTBH-

¥ AHAMN3LE NPON3BEllCHH B THAPOXHMHYECKOH J1aG0PaTOPHN NpH CeKTape [HAPOrecao-
run. UCH AL ApmCCP, anaantnk—3. A, Kiopersin,
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Tabauya 56
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TeJbHOCTH MeTOlad, B CHJAY Yero He yAadercs paclindpoBKa CreKTporpaMMmbl
CBHHIIA).

Hajnude cBMHLA B YKasaHHBIX 00pasiax He BLISBIBAET COMHEHHS, TaK
KAK pesyJqbTaThl BTOPOTO H TPETHCIO H3GHPATEqBLHOrO  BhillleJauHBaHisl
MOKA3bIBalOT Haduune CBHUIA. Pesynbrarhl n30HpaTeNBHONO BbileTauHBa-
nus us 3 o6pasuos jaoseputos (39, 50, 36) MOKa3BIBAIOT, UTO H3BJIEUEHO OT
1 no 10% naxonsuerocs B HHX CBHHIA. JTO roBOPHUT O TOM, UTO B JOJEPH-
rax JUIIb HeGOMBIION NPOIEHT CBHHIIA HAXOAUTCA B BHIE CaMOCTOATENLHOTO
Muiepana, a nojapasioliee GOJBIIHICTEO BXOAHT B peuleTKH CHJIMKATOB H
PYAHOrO MHHEpasa; B Halllem cIydac 70—80% npucyTCTBOBABLIErO CBUHIA
cOJlepKUTCA B MJIATHOK/IA3ax 1 B TuTaHoMarnetutax (cm, taba. 51, 52, 53).

Tabauya 57
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Jluisi TIOATBEpIKAEHUA MHEHHS, UTO CBHUEIL B MIaruok/Jaa3ax H THTAHO-
MarHeTuTax TakiKe BXOAHT B BHJE w3oMop ol npuMecH, GBI MPOH3BEIeH
aHAH3 ¢ UETBIPEXKPATHBIMH BbILLETAUHBAHUAMH B TPEX ofpasuax, peayabra-
TBl KOTOPOTOQ INPHBOAATCH B Tab.a. 57.

M3 npusenennoii TabJaHIB TaKKe fCHO, 4TO OT 20 no 40% w3 obuLero
KOJMUECTBA CBHHIA, BXOJAALLEro B MHHEpPAT, oGpasusl 52 u 41 naxomatcs
B BUZe MeXaHWUeCKOH NPHMECH W JIETKO BhILIETauuBaloTes, a GoJibIuas
qacTh—ot 60 1o 80% cBHHLA—BXOJHT B PellleTKy MHuiepana, a b ofBpasiue
42—pce 100% BXOAAT B MHHepasl B BHIAE n3oMophHOH MpUMeCH.
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Crnexrpaabublit anaaua nmopoa JlopuHickoro niaro nokasaJs, 4To IHHK

(GuKcHpyeTcss B nopojaax BceX Tpex nokponos (tadua. 54) B paBHOM
kosmunuectBe—30 7 /r 1 HAxXoAHTCA B COOTBETCTBHH ¢ NPEANOJNOMKEHHSIMH
Caunenna u Tonguua (1952), uro Zn Haxoaurest B NPoOYHOi  3aBHCHMOCTH

oT KpemHekucaoTtbl. [Haw martepuan ficno nokasbiBaer, uTo B [OPOAax
OMHOTHMHBIX TPH TOYTH MOCTOSTHHOM cojaepzanun SiO, conepsxanue Zn
TakKe nocrosnno. OtHouenne Zn/Pb B OHOTHIIHLIX H HECKOABKO OTJIHUYHBIX
10 BO3PACTY OJHBHHOBLIX Da3a/bTax M J0JEePHTAX OKA3biBAeTCH JOCTATOUHO
paBHOMEPHBIM M paBHfETCSl TPeM, W3 aHadusnpoBannbix 14 o6Gpasuos
TOJBLKO B OJHOM cayuae B ofpasile HHMKHEro JoJepurta otnouienue Zn/Pb
noauuMaetcs a0 10, uto, BepoATiO, MOKHO 00BLACHHTL HAJOKEHHEM BTOPHY-
HBIX mponeccoB (oOpasel B3sT B paiione AXTabLCKOrO NOJHMETA/THYeCKOro
MecTopoxaenns ). Takum o6pasom, nogodHoe paBHOMEpHOe pacnpejeneHue
PYAHBIX 3J€MEHTOB OTHOCHTEJbHO PA3HOBPEMEHHBIX [OTOKOB OCHOBHBIX
3(p(Gy3HBHBIX TIOPOA CBHAETEALCTBYET O 3HAYHTE]bHONH TOMOTeHH3alHH, 4TO
clellyeT TakMe H3 OTCYTCTBHSI cJenoB Au(rpepeHuHAnHH, Ha KOTOPYIO
norpeGoBajock Obl OYEHb AJHTENLHOE BpeMs 3aTHIbSI.

PaccmarpuBas BONPOC O IeOXHMHUYECKOM 1IOBEJeHUH 1HHKA, HaJo
cKasaTth, 4TO 43 pasbopa naulero (paktHueckoro marepuana (radua. 51, 52,
53) sicHO BHAHO, UTO HAIIH JlaHHble il COTJAacyIoTesl ¢ YTBepKJAeHHEM
lFonpammuara (1938) o ToM, UTO HMHK MOMKET BXOJAHTL HE BO BCe JKeae3o-
MarHe3Ha/bHble CHJIHKATLI, UTO NHPOKCEHLl COCTABJAAIOT HCKIIOUEHHe H UTo
Zn MoKeT KOHIeHTpHpoBaTbest B oduBuie. [To namum manubim, 20—25%
Zn BXOAHT B NMHPOKceH, Zn 3a()HKCHPOBAH TaKKe B THTAHOMATHETHTAX,
BEPOSITHO, B HJbMEHHTOBOH YacTH THTaHOMAarHeTHTa.

Tabauya 58
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Jast BHIAACHEHHS] T€OXHMHUECKCH NPHPOJbl HHIlKa, ObIO NPOH3BELEHO
u3bHpaTebHOE BHILleNaYMBaHHe IlHHKA H3 00pasloB  HCCJAeJ0BaBIIHXCH
J0JIEPHTOB, KaK M B c/ayvae cBuHIla. Peayubrathl ONLITOR cBelennl B Tab. 58.

Kak BuaHo w3 Tadia. 58, Ko/MuecTBO I1HHKA, BBILIEJAYHBAEMOro H3
poJqepuroB, Koaebaercsa ot 20 no 100% ero obuiero conep:Kauus B Nopoiax.

B cpeanem nmo manubiM anaau3a yerbipex o0pa3lOB J0JEPUTOB H3BJe-
kaercs okoao 70% Haxogsuierocss B HHX nuuka. [Ipu stom caexyer 3ame-
THTb, YTO OCHOBHA{ Macca pacTBOPHUMOrO IHHKA H3BJEKAaeTCs W3 NOPOLbI
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yie npu nepsoil odpadorke Gosee 65% Beero BLILEJIOYEHHOTO UHHKA H
3aKOHOMEPHO YMEHLIIaeTcs, yersepras 00padoTKa CYUECTBEHHOrO pacTBo-
penHs MHHKA He 7aeT; 10 BeeM 3 ofpasiiam BhiliesaynBanns no 17/r HHKA.

Takum o6GpazoMm, onbitbl o Au(deperiinalbLHOMY  BbILLEJa4HBAHHIO
HHHKA [OKA3BIBAIOT, 4YTO IIMHK B TOPOJA€ HeNnoJHOCTHI BXOJHT B BHJe
usoMophHoi mpuMecu B MOpo1006pa3yiollne MUiepasibl H MOKeT ObITh Jerko
H3BJEUYeH H3 HOPOIAbl. DTO IOBOPHT © TOM, 4YTO B 0a3a/bTOHIAX MOXKHO
NPEANONAaraTh CyIIECTBOBAHHE PAa3HblX (POPM HAXOKAEHHs IIHHKA; B HallieM
cJiyuae BCTpeUeH CaMOPOJAHBLIN IMHK, KOTOPLIH Jlerko BHLIeTaYHBaercs, H
{IMHK, KOTOPLIH BXOAHT B BHAEC U30MOP(HOH NPUMECH KakK B xKeje3aoMarte-
SHAJLHLIH MHHEPAJ, TaK H B IJarHok/Ias.

Mede. Tlo gannbiM CHEKTPANbHbIX aHANH30B, B paclpeneneHHd MeaH B
HCCJAeA0BANBIX MTOPOJaX He VAaeTcHd HAMEeTHTL KakoH-JHOO 3aKOoHOMepHOC-
TH—CcaMasi MeHblIasd KOHIEHTpalus OTMeuaercsl B OJIHBUHOBLIX 6asaabTax-—
100, /r, B HHXKHHUX JoJepuTax oHa noswimaercs jo 1707/r, a B Bepxuux
JoJiepuTax BHOBL nouu:Kaetes o 1307 /r.

Menr  mourn oAMIAKORO NOABJSETCA BO BCeX TOPOA00OGPa3yIOLLHX
vmuHepanax. [TosBaenne Mean B NHPOKCEHaX, OJTHBHHAX H THTAOMAarueTHTax
o6 bsCHIETCH CXOACTBOM Houublx paguycos Cu? u Fe? | a B nuaruokna-
34X, BEPOSITHO, HPOCTO MEXAaHHUECKON MPUMechbio ey Ib(MHI0B (MHKPOCKOIH-
qecKHe BKJIKUEHHST Xa/JbKOIHPUTA VCTAHOBJIEHBI HAMH B aHLLIH(axX Hcede-
JIOBaHHBLIX MOpoa). Hamuuue Mean B PAHHUX MPOAVKTAX KPHCTA/IH3aLHH —
B OJMMBHHAX H IHPOKCCHAX—UYACTHUHO MOXKHO OODBACHHTD H30MOP(HBIM
BXOXKIEHHEeM B pPelIeTKy MHHepaJIoB, HO HaJAHUHe IVIABHOH Macchl 00bACHHET-
Cfl, BEpPOATHO, MEXaHHUECKOH TNPHMECLID.

Pacnpepnenenue paccesiHHbIX 3J€MeHTOB B MHHepaaax

B npeawniayiiefi riiase Mbl paccMOTpeNH  pacrpejiesleHHe paccesHHLIX
5JeMeHTOR B 6a3aJbTOM/IHLIX TTOPOIAX, B HACTOSIIEH IJ1aBe Mbl OCTAHOBHMCSH
Ha pacnpefejeHHd PAccesHHbIX »JeMeHTOB B [VIABHbLIX HOPOA0OGPA3YIOUHA
MHHEPaJax HCCAeIYEMBIX OPOI; Mbl HE MOKEM PACCMOTPETh pacnpeesaenue
AKLECCOpHbIX  MHHEpasoB, Tak Kak [e yAaJoch OTAeNHTL Tpedyemoe
KOJMYECTBO MO BCEM aKLeCCOPHbIM MHHepadaM AJs CNeKTPadbHoro anajiausa.
MMeroTest  nenoJinble  jlamibie N0 anaTHTAM, HO CKYAOCTh  KOJHYeCTna
aHAJMH3UPOBAHHLIX [Pod W 3aMeTHLIT pazdpoc He 30T BO3MOXKHOCTD
yepeduuTh  uX. OnepupoBanne HWMH  MOXKET [PHBECTH K HeHaJeKHLIM
BbIBOLAM.

Hamu noapenen munepadibiblii  Gaganc MJIs Kaxaoro nokposa (tad..
59, 60, 61), xoropulif nokazbiBaeT cojepAKanHe PeAKHX H PACCesHHbIX
3/JIEMCITOB, BXOISIIHX B MOPOJY B LETOM H B COCTAaB OT/IeJbHBIX NMOPOILO-
06pasyoUiMX  MHHEPAJ/I0B, C/dralomix [MOPOAY, HCXOAA U3 HX H3BECTHOrO
cofepxanus. B tada. 59 naercs pacnpeleseHHe pPacCeTHHBIX 3JeMEHTOB B
OJIMBMHOBBIX 0a3a/ibTax, B MUHEpanax u B CTEKJe OCHOBHOH Macchl; p Tabul.
60—pacnpesenente paccesHIBIX JeMEHTOB B JIOJI€PHTAX HHXKHErO MOKPOBa
H B MHHepajax, BXOAfALIHX B HUX; Tad.a, 6l—pacnpefeneHue paccesiHHBIX
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S/EMEHTOB B I0JIEPHTAX BEPXHEro NOKPOBa u i MHHEpaJax, BXOAAUIMX B HUX.
Jlanuvie, npusenennsie B BLIIIEYKA3aHHBIX TA0JHLAX, B3SITH M3 TAGJML MH-
HepaJjbHOro Gasahca (trabua. 49, 51, 53) COOTBETCTBYIOLIHX TOPOJL, riae B
JI€BOH YaCTH NPHBOJNTCS cpeannii CO/IEPIKAHHSA B JIAHHOH MOPOJLe OTHeb-
HBIX MHHEpPAJIOB, BbIBeleHHBIX 13 43 noacueron (14 no wuMmHHM JIOJIEpHTAM,
28 no Bepxuum pogeputam H 1 npoda a5 OJHBHHOBLIX GazaanTOB), nasee
AAETCS CpeliHee COMepiKalHe >71eMeHTa B MHHEepade B MHITHOHHBIX UACTSX
(7 /r), monyuenuoe nyrem cTaTHCTHUECKOIO moacyera, B caeaywuieii rpage
MPUBOMSITCS COOTBETCTRYIOLLHE PACYETHLIE UH(PDI, NOKA3BIBAKOILHE KOJHYe-
CTBO 37€MEHTa MHHepasia npu mnepecyeTe na | r nopogsl, u, HaKoHelr,

Ta6auya 59
OnuBHHOBBIE GazanbThl Jlopuiickoro naaro

Pacnpenenenne paccesnunix saementon @ Mopojie u MHHepasax
(BCce 3HAueHHA DaHL B Y4CTHX Ha MHJLTHOH)

a‘lifﬂe”' Mopota  |Maarnokaas | Oanpun Crekio  |CY :;i;‘l‘oh;""e- ch(o??"’;m"
Be 1 0,6 0,4 1,0 +0
Ga 30 1,6 - 8,4 10,0 —66
Cr 300 0,2 1,4 42,0 43,6 —85
\Y 300 1,6 — 84 85,6 =7
Li 30 5,5 — 8,4 13,9 —53
Ni 300 — 15,0 42,0 57,0 —81
Co 100 515 13,5 8,6 27,6 —72
Zn 30 - 1,4 25,2 26,6 —11
L:ll 10{}0 — 0!4 2512 25 -3 = 74
Zr 200 5510 = 4210 97.0 —ol
Mn 2000 55,0 88,2 420 563,2 —21
Y 30 515 — 12,6 18,1 34
Sr 1000 550! == 8,4 558|4 —-44
Pb 10 16,5 = e 16,5 -+-65
Ba 100 165,0 S 42,0 207 >0 '_:‘]07

Tabauya 60
Huxnune noneputwi Jlopuiickoro naato
Pacnpezesenne paccesnHbiX 31eMeHTOR B nopojie U MHHEpasaax
(Bce 3mavenus jaub B yactax na MHJLJIHOH)

Jae- | TNopona : : ’ Turanomar- |Cymma mune-|Henocratok
MEHTN! (B) Maarnokaas | Asrur | Oausin T ga.'lon (A) |2 % A/B)
Be 1,6 0,7 0.2 0,1 0,1 151 —31
Ga 30»0 1790 4,2 151 247 25!0 —17
Cr 150 9,6 214,6 4253 21,6 271,1 ~80,7
\" 310 11,4 208,0 2,3 241,9 463,6 -0
Nb 4,1
Li 40 6,2 7,3 1,1 3,7 18,3 —-56
Ni 300 3,4 41,6 182,8 10,8 238,6 —20
Co 90 5,7 14,5 23,0 7D 50,7 —43
Sc 31 32
Cu 170 7.9 24,9 11,5 1,4 45,7 —73
Zr 150 17,0 1817 912 21 +6 66-5 --56
Mn 1100 96,5 520,0 690,0 432,0 17385 -+-58
Y 40 14,2 6,2 3,4 — 23,8 ~—40
Sr 950 908,8 3744 80 3,2 957 +4 ~0,8
Pb 10 34,1 — - 147 35,8 258
Ba 270 153.4 20,8 = = 174,2 ~-32
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Tabauya 61
Bepxuue goneputsi Jlopuiickoro naavo
Pacipeeiciiiie pacceHiuIX 31EMEHTOR B MOPOJE W MUHEPAIAX
{B(‘t‘ 3Hauells laHbl B Jacrax Ha .\Ill."l."l.llOIi]

")d;;.i. Mopoaa |[laarnoraas | Asrut | Oansuy r";':':ﬁ:m' : (;yu;:;::;ne- He%‘;";}?"
“&,‘ 2 “15 U!f) 0!3 (]9] |:5 725
(ia 37 16,7 3.8 02 241 22,8 —38
Gr 150 8,0 1888 33,0 31+5 2614 ~-74
\Y 400 10,8 203,0 4,5 262:5 4808 +20
Nb 3,1
Li 26 T+5 12,2 046 2,5 22,8 —12
Ni 300 3.7 24,4 58,0 105 96,6 —68
Co i 54 14.2 5.8 7+3 32:7 —15
Zn 30 21,6 250 9,9 615 40,0 +33
Sc 40,6
Cu 130 9,7 14,2 2,32 14,7 40,9 —68
ir 150 43,1 9,3 243 26,2 80.9 —46
Mn 1700 199,5 77154 290,0 420,0 1680,9 — 1
Y L] 74O 651 e — 13,6 —43
Sr 900 862,4 40,6 1,7 3,2 907,9 --0.8
Pb 10 21,4 61 0.6 1,6 29,8 4198
Ba 250 140,1 18,3 — 1584 —36
MPOIEHTHOEe cojaepmKanue JeMeHTa, leHxO,’lﬂulel‘O(‘ﬂ Ha ,U,BH“IJIFI MHUliepall,

BLICUHTAHHOE HA OCHOBAHKH JaHHbiX OGUIEro cOJepXaHus 3/eMeHTa B
nopoje, KOTopoe NpPHBOMHTCS B npasoit wacTH TabAHIUbL (MOJYUCHBI TaKKe
NyTeM CTATHCTHUECKOTO MOJCuera).

Ha ocnoBanui BbllleyKadaHHbIX CPeAHHX noxasaresqeit B. tada. 59, 60,
61 paccesilHBIX 3eMEHTOB B MOPOjie H B MHHepaax o NOKPOBaM BBOAATCA
CcpejlHHe TOKa3aTeJn B LEJOM sl KOMILIEKCa  MOJOABIX s¢ppysuson Jlo-
PHIICKOrO TLIAaTO, cBe/ienible B Tala. 62. Jlannbie, npHBeleHHble B YKa3aHHON
raG/uie, TMOKA3biBAOT HENoJHOe COBMAjelHe pe3y bTaTos, MOJTYYeHHbBIX
CYMMHpOBaHHeM COJepJKaHWs 5/eMeHTOR B MHuHepagax ¢ JatHbIMH
cofepyKaHWA 3JeMenTa B MOPOJAE B LENOM (1epasi uacTh TabJIHIbI); TaKoe
HECOBNANCHHE CTAHOBHTCS TOHATHBIM, €C/IH yYeCTh TOYHOCTH MPHMEHAEMOro
HaAMH MeTOJa NOJVKOJHYeCTBeHHOro ana/insa re Goaee £50%.

B npeoGaanaioniem OOJbIIHHCTBE Caydaen Ha0J1I01aeTCsl COBNajieHne;
3aMeueHHOe PacXoiKjeHHe MKy BBIleyKa3aHHbIMH JAHHBIMU HE BBIXG/HT
3a npesesbl A0MyCTHMOI OUIHOKH, 32 MCKIIOYeHHEM MeJld, LHPKOHa, CBHHI1A
w wnnka. Hegocraua Meiu H LHPKOHHS  OODBSACHACTCA OTCYTCTBHEM JIaHHDBIX
CHeKTpaJablbiX alaJH30B XaJlbKOMHPHTA M IHPKOHA, B KOTOPLIX H KOHILENT-
pupyercss Melb W LWHPKOHHIT COOTBETCTBEHHO.

[lo uMHKY ¥ Mo CBHHILY HabJiojaercs H3JHUIEK, UTO, BEPOATHO, MOKHO
06BLSICHHTh HETOYHOCTBIO MeTOAa-T0 WHTeprnperalud CrMeKTpa/bliHKOB—
npu OnpejeseHHd HHTEHCHBHOCTH JIHHHH Zn GoJbllioe BJAHSHHE OKasblBaer
npucyrctBHe B npoGe Na, KOTOPBIl  TI0CTyMaeT OJHOBPeMEHHO ¢ Zn B
NyroBOit pa3psj, CHHIKAET TeMnepaTypy u ocaabseT HHTEHCHBHOCTD JIHHHH,
H MOJyueHHble Pe3yJabTaThl He J1al0T NOJIHYI0 KapTHHY.

PaccMarpuBaeMble MOPOJbI B KauecTBe OCHOBHBIX Nnopoa006Pas3yIoIIHX
MHHepa OB COiepKaT H3 GecuBeTHHIX MHHEPAJOB MJTarHoK/1as, B KOTOPOM
nabaoaaeTcs KOHLEHTPALHS Tajjns, UWHPKOHHS, HTTPHH, cTpoHuus u 6apus

148



TaGauya 62
HNoaeputw Jlopuiickoro naato
Pacupejienenne paccesnibix saementon B HopoJjie 1 MIHepaJax
(cpennee n3 26 ananzon)
(Bce 3Havennst Aamel B vacTsix Ha MHJIJIHOH)

4 2
x b= =

= e g z 2

L] s = = =]

= = = = = ¥ i
H & ). .8 £ 2 £ z3 S
© =% = = = i = = =<
= 3 s & = e e o .
m = = =g £ == S - L -
Be 1,8 0,6 | 04 0,2 0,1 1,3 28
Ca 33,0 1740 4,0 0,6 2,4 24,0 27
Cu 1700 8,8 201 29 2615 265,3 76
Vv 35510 11,1 20550 324 2022 47157 =35
Nb 3,6 3,6
Li 33,0 648 9,8 0.8 31 2015 38
Ni 3000 Jro 33,0 1200 10,6 16751 44
Co 83,0 51D 14,3 14,4 7,4 41,6 50
Zn 30,0 308 14,5 11,9 19,4 76,6 —+-153
St 35,9 35,9
Cu 15050 8,8 19,5 6,9 8,0 43,2 71
Zr 1 1500 30,0 14,0 8,7 23,9 73,6 ol
Mn 1400,0 | 148,0 64550 490 426 1709 122
Y 32!0 ]0'8 6li lr? = lﬁvﬁ 42
Sr 925,0 880+0 39,0 4,9 3,2 9271 "i‘"U’Q
Pb 10 27,6 3,0 0:3 1,6 32+5 1225
Ba 260 146,0 19,5 1655 -36

N0 CPaBHEHHIO ¢ TEMHOUBETHLIMH KOMIIOHEHTaMH (aBTHT, OMHBHH M THTaHo-
MarHeTut). (Ga COAePKHTCH B 3HAUHTENLHO MEHBIIEM KOJHUECTBE B ABIHTE
H B OJHBHHE, Y€ro H CJ1e10BaJio OXKHAATh, TaK KaK OH H30MOP(HO 3aMellact
Al OGbiuno Ga nepasiomepHo COLEPAKHTCH B MOPOA0OGPA3YIOUIHX MHHEpa-
Jax H B CAMHX [1arHOK/1a3ax pasHOTHNOHLIX 1OpPoA  (cM. Tad.a. 63). O
liepaBnomephnom conepxaninn Ga B noponooGpasyOUHX MHHEPa ax YKashi-
Baer takxke JI. ®. Bopucenko (1963) na npumepe nccaenoanust ocodeiio-
creit pacnpenescnus Ga B AyHHTAX, NePHAOTHTAX NHPOKCeNHTax psija
FHIeP6Aa3HTOBBLIX MAaCCHBOB (MM MPHMENsACH  MeTol KOJIOPHMETPHYCCKOT O
onpenenennsi Ga npu noMowm pojamuiia).

Lupkouuii B HandosblueM Koauuectne BCTPEYCH B IIArHOKId3e, 1t
3HAUYHTEJIbBHOM KOJIHYEeCTBe B THTaAHOMATIHETHTe, B MCHbLUEM KOJIHYEeCTBe—B
dABrHTE H B OYeHb MAJOM KOJHYECTBE-—B OJHBHIE, :

Hannune uupkonus, BeposiTHO, MOKHO OGbLSICHUTL NPUCYTCTBHEM
MHKPOCKOMHYECKHX BKIIOYeHHi uupkona. Mtrpuii npaktuueckn pHypouern
K TJIaTHOK/Ia3y H aBTHTY, COBEPLWIEHHO OTCYTCTBYET B THTAHOMATHETHTE I
NOYTH TPAKTHYECKH OTCYTCTBYeT B OJHBHIeE, Crponnmii B ouens magowm
KOJHYECTBE BCTPeUeH B OHBHHE M THTAHOMATHETHTE; B LECKOAbKO GOJbIICM
KO/THYECTBE B aBrHTE; OCHOBHLIM -KOHLEHTPATOPOM  HBJSeTCS IJIATHOK/1a3, B
KOTOpPOM cofiepaanne Sr pa3 B 25>, ueM B aBrUTe: KaK CJAe10BANO OZKHATh,
CTPOHUHI B NJ1arnok/ase 3amemaer Ca?', Tak K4K HONNbIE pannyce ux
OJIH3KH; HaJIHUHE HEKOTOPOro KOJHuecTBa 39 v/t St B aBrute oGbscHsIETCH
H3BECTKOBBIM ero xapakrepom. Heanauurensroe cogepkanie Sr B osinsuie 1
THTAHOMArHeTHTe 0ObACHACTCH (NPaKTHYECKH) OTCYTCTBHEM B HMX KaJbllHsl,
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b ap uti—s HeGo/bILIOM KoJditueciie Betpeueii B naarioksiase, HaMHOTo
VMeHblle B ABFHTE W COBEPIIEHHO He BCTpeyel B OJHBHHE H THTAHOMATHETHTE.

B oTHOUIEHHH OCTaJqbHbiX PAcCesHHbIX 1EMEHTOB 3ameueilo, 4To paia-
il KOHUEHTpHpYyeTCs B THTaHOMAarHeTHTe— 2527 /T M NOUTH MNPaKTHYECKH
OTCYTCTBYeT B OJHBHHax—3,47/r, B ManoM KOJIHYECTBE COJEPIKHTCA B
naardokaasax. Haudoabpliasa — KOHILEHTpalua — HHKeIA nabawapaercs B
ojauBuHe—120 7 /r, HeMHOrO Melbllie B aBrute—33 [ /r W eule MeHblie B
TutatoMarieTute— 10,67 /T U NPAKTHUECKH MOYTH OTCYTCTBYET B MJ1arHOK.14-
3e.

KoGaabT BXOJHT B OJIHHAKOBOM KOJHYECTBC B aBIHT H oauBHu— 47/, B
ABa pa3a Melblile B THTAHOMarHeTHT M ellle MeHblle B niaruokaas—>5y/r;
Nb xapakTepeH TOJIbKO /sl THTAHOMArHeTHTa, B OCTa/bHbIX MHHepaJax OH He
BCTpeueH, TaK e Kak Sc, KOTOpbIH XapakTepeH ToAbKO A aBruTa; B aBrurte
e Maprasell BcTpeueH B HaHOOJbIIEM KOJIHYECTBe, HECKOJAbKO B MeHblleM H
MOYTH B PABHOM KOJHYECTBE B OJHMBHHE W THTAHOMArHETHTE M HaMHoro
Menblle B IJarHokaase. HauOoablias KOHLEHTpalHs CBHHUA H IHHKA
HaGaoAaeTcs B MJIAarHOKIa3e, HeCKOJIbKO Meliblile IIHHKa B THTaHOMAarieTure,
a CBUHILA B 4BTHTE; OJMBHH CPaBHHTEJIbHO OelleH LHHKOM H ellle Gepuee
cBUHLIOM. Hanboablias KOHUEHTpalus MeAH Hab/io/laeTcsi B aBrure, a b
arHOKJa3e, OJHBHHE M THTaHOMarHeTute Mejlb pacrpejeiaeHa MoUTH
paBHOMEPHO.

Jlas OoJee SICHOTO NpejcTaB/enns o pacnpeiefenHn paccesiHbiX
5JeMeHTOB B MHHEpPajaX Mbl BKpaTile OCTAHOBHMCA Ha COOTHOLICHHAX HX €
PIABHBIME 9J€MEHTaMH, HMeloIHMH OJH3KHe HOHHble pajauychl. Hayuennbie
MHHepaJbl TIOABEPrIHCH XHMHUECKOMY ala/n3y. [To nJaarHoka1a3aM HMeWTCs
6, aBruTy—4 H OJIHBHHY 6 aHaJgH30L.

Ycpennennble JaiHble N0 TIaBHBIM - 3J€MEHTaM sl KaiKA0ro Mopo,10-
0Gpa3yiollero Muiepana Aali BOIMOKHOCTL CPABIHTL MOBEACHHE paccesin-
HBIX 3JeMeHTOB ¢ mnopeaenHeM raasubiX.  Cuaeayer  OTMeTHTb, 4TO 110
THTAHOMATHETHTY Mbl pacrojaraeM TOJILKO OAHUM ONpEieSeHHeM H TO HE
MOJTHBIM,

[MyTem XMHMHUECKOTO aHajW3a B OJHOM odpasue onpejenenbl FeoOy 1
FeO, CaO u MnO; koGaabT 1 Mapratell OnpeaeseHbl TaKxe CNEKTPa/JIbHbIM

Tabauya 63
Cpeaunii cocTan 110poa000pasyoLiX MIHEPAI0n noaeputos Jlopuiickoro naato

OKHCAH Maarnokaas (cpea-| Asrut (cpeawee n3 4 | Oampin (cpeanee W3 6
i Hee u3 6 aHaAH30B) anajaHaos) AHATH30B)
Si0, 51,7 47,6 35,58
TiO, 0,08 0,44 0,61
Al,04 27,90 7+54 6,11
Fe,Oy 0,90 6180 2,60
FeO 0'64 7,96 l6|55
CaO 11,92 14,99 2,32
MgO 0,29 14,60 33,66
MnO 0,002 - —
Nag() 4,49 0:73 0,39
K,O 0,82 0+10 0,11
Baara 0,22 He onp. -
NI 1,15 He onp. —
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MeTojioM, fiosiyyaercsi  Xopowiasi  CXOANMOCTL B oOoHx  cayuasx. TiOy
onpejessics B 7 obpasnax XMMHUeCKHM nytem (cMm. tads- 63).

B raGa. 64 mnpuBoasiTcs  jaHible 1O IVIABHBIM - H BTOPOCTENEHULIM
MHHEpaJaM B CPelAHeM JJIsl JloJ1IepHTOB  (cpeiHee BBIBOAMTCH H3 JaliblX
HHKHHX H BepPXHHX JOJEPHTOB H3 25 anajuson, clojaa e BKJIOYAIOTCS
ONHBHHOBBIe  6aszajbTbl (BBHAY BecbMa OrpaHHUCHNBLIX JAalHLIX — HMeeTcs
JHIIL OQHI anajaus).

Tabauya 64
BropocTenennbie 1 riaBHble 3JIeMeHTH B 110pOA00GPA3YIONIHX MHHEpasax
Aoaeputos Jlopuiickoro niaro

@ b 2 )
(=% = = =
DAcMeHTbI g o "g.(_ ‘f-_; g 5 é E %,
2| £ } = Z g 1&% =
Si 0,39 |238-10% 242-108)  223-10%] 166-103 — |Basito cpeauee
Al 0,57 |909-102 1471-102] 400-102 322.10? H3  HIDKHHX M
Ti 0,04 | 70-10* 48.10%  55-10%  36-10% - [Bepxuux jone-
Feit 0,67 |498-10? 62-102| 47-102 18.102| — PHTOB
Mg?+ 0,78 [332-10? 17-102] 880-10%| 2010-10%| —
Fe2t 0,83 [329-102 49.102  62-10% 143-10% —
Na 0,98 |321-102 491-10° 58102 39.10% --
Ca 1,06 [652-102 855-102 1069-102| 153.10% - -
K 1,33 [150- 102 77-107  83-107  91.102
Be 0,34 1-8 11 2 3 1
Gas+ 0,62 33-0 30 20 6 13
Crid+ 0,64 500 16 1025 395 |9-50
V3 0:65 | 355-0 20 1000 130 | 2470
Lil+ 0,78 33-0 13 42 10 29
Ni2+ 0,78 300-0 6 160 1250 100
Co2+ 0,82 83-0 10 70 150 70
Zn2+ 0,83 30-0 2
Cu+ 0,83 150-0 16 175 70 126
Sci+ 0,83 - 45
Zrd 0,89 150 55 75 60 255
Mn? 0,91 1400 270 3150 5500 | 4000
Y3 1,06 32 19 5] 15
Last 1:22
Sr 1,27 25-0 1600 190 a0 30
Pb 1,32 10-0 50 20 o 15
Ba 1,43 2 260 50 =
Ga- 1000/Al 0,36 0.2 05 0+2
Ni- 1000, Mg 9,0 355 1,8 6,2
Li- 1000 Mg 1,0 746 0,5 0,05
CO‘]OW,‘-‘“{; 2+0 6,0 0,8 07 i
Ni/Co 3,6 0,6 2:3 8,3 1,4
Fe? .l“g 1 0 2 8 0,7 0;()7 i
Co-1000/Fe?+ 2,5 2,0 11,3 10,5 —
Mn- 1000 Fe?+ 42,8 55,1 50,8 38,5 -
Fea‘l';'Fez':* 1:5 lsd 0-8 'U’] =
Cr-1000, Fe3- 3,0 2,6 218 219 -
Y -1000/Fe? 71 3,2 213 125
Sr-1000/Ca 14,2 18,7 1.8 3.3 -
Sr-1000/Ca | K 11+5 17,1 1,8 2,6 -
Ba-1000/'K 17,3 33,6 650
Ba-1000/Ca + K 3,2 31 0,5
Sr-1000,Fe? — - 15,3 -




U3 Ta6a. 64 sicio, uro orhowelie Fadiks K aaloMilinio HeCKOAbKO 00/b-
e B aBrUTe, YTO, BEPOSTHO, MOKHO OOLSCHHTD [JMHO3EMHCTBIM XapakTe-
pOM aBrUTa M CNOCOOHOCTBIO raj/ius cjenoBaTh 3a ajdiomuineM. Hecko/bko
venpiwe orhowende Caf/Al B naarHokaasax, uem B aprure, UuTo TAKKe
obbsicHsieTesl OJH30CTbIO HOHHBIX PaAHYCOB rajliind H ajsiomunus, B nauux
oJIHBHHAX Takxe BcTpeuel raJJiHi, OTHOlIEeHHe Ca/Al=0,2, yTO NpOTHBOpE-
unt nanubim Hokoaaca w Muruenna-—s ra66po KaaeJlOHCKHX HHTPY3HBIHBIX
MOpoAax OTCYTCTBYET raauuii, TlpucyTeTBHe rajjusi B HAlUHX OJTHBHHAX
oObACHSIETCs MPHCYTCTBHEM JTIOMHHHS, MO KOTHUECTRY HEeCcKOJbKO yCTVIalo-
1ILCrO COAEPIKAHMIO ATIOMUHHA B aBIHTAX. AsoMuHUiicoiep Kalilie OJIHBHHBL,
BEPOSATHO, He OUeHb-TO PELKH A Ga3aa1bTOBLIX NOPOJ. Bhilie GblI0 YKAa3aHO,
41O AHAIOTHYHbIE OJHBHHbLI BCTPEUEHbl TAK/Ke B TPETHUHBIX H yeTBepTHYHBIX
GazanpTax 3anannoil  Hexoc/n0BaKHH (Richard Kral, 1962). OrHolrenxe
Co/Fe*' npnOJH3HTENbHO paBHO A5 aBrHTOB M OJIMBHHOB, 4Ye€ro HeJ/b3sl
cka3aTh 06 orHowenun Ni/Mg, KoTOpbie B OJHBHHE OT TPEX JI0 NATH pas
NpeBHIIAOT TaKoBOe B ABLHTE. Ha o0oraleHHoCTh OJHBHHA HHKeEJEM
ykasbiBaau Barep u Mutuesaa (1952) B oTHOWEHHH OJHBHHOB M3 TIOPOA
CkaeprapAcKoi HHTPY3HH.

JlaHHOe fBJeHHE YKa3aHHBIMH HCCIELOBATETIMH 00BSICHSIETCS TEM,
yro GoJblIas TOJSPH3alHOHHAs CTIOCOBHOCTL HOHA HHKead 00yCaoBIHBACT
MaJble pazMepbi ero 3(pQeKTHBHOro paauyca, uto o NPUBOAHT K KOHIEHTPa-
(MK HUKeJS 10 CPABHEHHIO ¢ MArHieM B OJHBHUE, KaK B naunboJiee paHieM
munepaie. O KOHIEHTPALHH HHKeJAS B oMuBHHE TOBOPHT Takxe uHppa,
HoKasblpaloliasa oTHolleHHe Ni/Co—8,3 npotks 2,3 B aBruTe.

[pu paccMOTpeHHH —OTHOMWIEHHi Ni/Mg u Co/Mg B niarsox/aasax
BIJMM COBEpUIEHHO [POTHBOMONOKHYIO  KApTHIY: ornowenne Co/Mg,
KOTOpOE TMOuTH B /iBa pasa MpeBbllliaeT OTHOLIEHHE Ni/Mg, neaaet BroJne
[OHSITHBIM, UYTO MJIATHOKJAa3 sIBJSIeTcs  MHHEpaJoM poJiee  MO3LHUM, YeM
onupii, uuto CO uyTb ¢ OOJBUIMM HOHHBIM PajIHyCOM, HeM Mg, upu
OHHAKOBOM 3JI€KTPOCTATHUECKOM  YCJIOBHH MOT Gogee cBOOOAHO 3aMECTHTD
yacTh MArims, 4eMm HHKelb, y KOTOpPOro OJMIaKOBbIl HOHHbBIH paanyc ¢ Mg.

Ormowenue Li/Mg namuoro 6oJblie B 71arHOK1a3aX, YeM B TEMHOLBET-
HLIX KOMIOHeHTaX—B aBruTe W OJHBHHE, B KOTOPbIX TaKike OHH AANEKO M
OAMHAKODDI, UTO H CJe0BAI0  0KHAATH, TaK KaK Li reoXxuMHYECKH TecHo
cpsizan ¢ Na. Ha 3Ty cBsidb B NpHPOAlbIX npoueccax BOEpBbIE oGpaTH.I
suumanue emte A. E- ®epcman. Bechua HH3KOe cojepxanue JUTHA B
oanpniax Cxaeprap/iIcKOR HHTPY3HH (I'pennanans) ormeuann J1. P. NELNE
xepa u Jlup, OOBACHAS 3TO TeM, UTO FeTEPOBAJIEHTHBIE n3oMopduble
3aMElleHHs B HHX CJHIIKOM OrpaHHueHbl B CBS3H ¢ TPY/AHOCTAMH KOMIMEHCA-
nuu 3apsgos. [lpu  3amemennn Mg* Li'* Heo6xoaumo, uTOOBI APYrOi
aroM Mg 3avemwancs TPEXBAJEHTHLIM SJIEMEHTOM, UTO NOYTH HCBO3MOKHO
WAN JKE Ouellb 3aTpyAHHTEbHO TPH MOYTH nJaoTHel el ylakoBKe, K KOTO-
POIl CrpeMHTCH OJHBHI (Taycomn, 1961), kpome TOro, HEKOTOPAA KOHILeHT -
Wit AnTHS 0o oTHowenHio K Mg nabuaiojaercs B aprure 3 ChAdn € TeM,
qTO Ol sipasiercs OoJiee MO3AHHM, YeM OJHBHIL s
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Ornowenne Mn/Fe neckonbko Godblue B abBrite, uem b oansHie—»s0,8
nporus 38,5 COOTBETCTBEHHO. 1o Aedaercd  NOHATHBIM TpH  ydeTe Tex
cooOpaxennil, YyKasbipaemblx Hokoaacom u Mutueasom  (1952), uTO
ponube paauycs Fe2s n Mn ouenb GAHSKH H 4TO Mn B cuay 3TOrO Jerue
MOXKET BOHTH B pelieTKy aBruta, ueM oansui. OHU CUMTAIOT, UTO OTHOUIGIHE
paauycos Mn/O pasio 0,7, 4TO COOTBETCTBYET rpaluile MesKJLy LiecTepHoi
H BOCbMEpPHOH KOOpPAHHALHEH, TaK YTO Mn B aBrute MOKeT BCTpedaThesd B
000OHX cJayuasx, 3ameuiass Few' n apyrie HOHbL B wecrepuoit u Ca** B
BOCLMEPHOI KOOPAMHALHH; a B OJMBHEE HET TAKOH BO3MOKHOCTH, H OSTOMY
Mn Jerue BOifeT B PELIETKY aBrHTA, YeM OJIHBHIA. ABruT Mo cpaBHeHHIO €
OAMBHHOM GoOratT XpoMmMoM, ocoGenHo BaHa/lueM, CKalIHeM (ckanauit o1-
cyretsyer B oausuie). OTHOMweHHe Cu/Fe 3 g oHBHHA ¥ aBTHTa 1OUYTH
pasioe, uto kacaercs V/Fe®', To ykazanHoe OTHOUICHHE B TpexXKpaTHOM
pa3Mepe GoJplle B aBTHTE, YeM B OJHBHHE; NPHUHIY TAKOro sBJACHHI HAL0
HCKATh B [MIHHO3EMHCTOM XapakTepe HCC/AeA0BAaHHBIX aBrHTOB, B KOTOPBIX
gacTh Si aamemzaercst Al u NpH COOTBETCTBYIOUIHX 3aMelIEHHSIX NepeyHc/IeH-
lible 3/JeMeHTLl MOTYT YPaBHOBENIMBATL H30BITOK NOJOKHTEJIbHBIX 3aPH10B.

MTTpuii B -anruTe BeTpeuaeTcsl BABOe OoJiblle, ueM B OJIHBHHE, BBHAY
GJM30CTH HOHHOrO paauyca Y ¢ HOHHBLIM paJIHycoM Ca,—0H MOMeT H30-
MOp(pHO 3aMmellaTh NOC/Ae[HHI, Tak UTO He BO3HHKACT TpyaHOCTelH B
OGBLACHEHHH 3ITOTO SIBJEHHUS.

Copepxanne Sr u Ba ouenn BbICOKO B M1arioKaasax mo cpaBHeHHIO ¢
ABCHTOM M OJHBHHOM (B OaMBuie Ba BOBCe OTCyTCTBYET). Storo cjaeaoBa’no
0KHAaTh, TaK Kak, BBHAY 00.blIOro pasmepa HOHHOTO paﬂnycaZIASA,
Ba momer caenosath 3a K u Ca, a nocaefnne MpakTHYECKH OTCYTCTBYIOT B
O/MBHHE MJM MPHCYTCTBYIOT B BecbMa He3HAUMTEJbHbIX KOJIHUECTBAX.
BxoskaelHe ST B OJHBHHOBYIO M aBTHTOBYIO PEIIETKY, N0 AaiiibiM Hoxkoazaca
u Mutuedaaa, satpyuintenvio (1952). Jlas toro utoGbl Sr zansa Mecto Ca,
TpeGyeTcsl yBeaudeiiHe pasMepa pPeUICTKH KaK OJHOrO, Tak W JIPYroro
Mupepaaa Ao 120%, B cuay pasauumsl  BeJTHYHH  HOMNA Sr u Ca; B 3TOM
OTHOUIHHH peIleTKa [NJarHokaasa OoJjiee OGJaronpusithas, Tak Kak oHa
OTHOCHTEJ/JILHO OTKpPbITA H MOKeT BMECTHTh B ceOsd HOH Sr, yeM H oObsicHseT-
cst Goratoe cojepranne Sr B IarHokaasax—p Hallem  caydac 1600 5 /r
npotus 190 + /r B asrute u 50 {/r B OaUBHHC. Taxum oGpa3om, anaan3 pac-
npeae/entst  paccesiibiX  1eMelToB B nopoaooGpa3yiounx MHHepatax
HOKa3a/d WX 3aBHCHMOCTL OT THIIA KpHCTalJHyeckoil pelieTkn. B cayuae xe
O/IHHAKOBOTO BXOK/1eHHs B Gojee yeM OAHY KPHCTANJIHYECKylo PperleTky b
cOOTBeTCTBHH ¢ npaBuaoM [oabAIIMHATA, PEIKHIT 31eMEHT KOHIEHTPHpPYeT-
ca B peuleTke GoJjee paHHEro MuHepaJa.

F3AKJIOYEHHE

I. Bepxuemnanouenopas ByJkalorennas Togua B HCCNeAOBANNON
paiione npeacrasiena s(GQy3UBHLIMH  OPOAAMH  OCHOBHOrO  COCTAaBA,
OKA3LIBAIOUMMH MOCIe40BATENLHOCTL TPEXKPaTHOTO H3HsAHUA (asaibro-
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BBIX JaB: ¢ lepBbiMu U3 iiMX OLLIO  CBA3AHO obpasopaiue  OJHBHHOBbIX
6asa/bTOB; B pe3y/bTaTe BTOPOro M TPETLErO H3ausHil  00pas’soBaNHCh
MOKPOBbL J1OJEPHTOB, HMEHYEeMble HHAHAM W BEPXHUM NOKPOBAMH H HHAKHH-
MH M BEPXHHMH JIOJIEDHTAMH  COOTBETCTBCHHO. Ousiupunosbie  HasajbThbl
3a/eraloT NMOJA J0JepHTaMH, 00HaxKenns HX oyelb OrpaHHueibl. JloniepuThbl
00pa3yloT MOLLIbIC TOKPOBbI, MPOC/IEAKHBAIOILHECH no monunam pex [leben
1 Jlsoparer—InpoTsKeHHOCTbIO OKOJ0 50 KM.

2. XapakTepHoil 0COOEHHOCTLIO IS 01CPHTOB BepxXHero W HHKHEro
NOKPOBOB SIBJSIETCA NaJaroOHHTH3ALHSA HX HIZKIHX yacTell.

JloNepHThl HHAKHHUX H BEPXHHX MOKPOBOB, & TAKKE maaroHHTH3HpoBall-
Hble MPHMOAOUIBEHHblE YaCTH XaPAKTEPHIYIOTCH OJH3KUM MHHEpaJJbHbLIM
cocTaBoM. OTje/bHble PA3iHOBUAHOCTH PasIHyalOTCs JHlIb MO CTPYKTYPE,
KOMHUYECTBEHHO-MHHEPAJbHOMY COCTABY, MO CTeneHH HX H3MEHEHHOCTH 1
XapakTepy BTOPHUHBIX MHHEPAJIOB, Pa3BHBAIOUIHXCH MO nopoa000pasviouluM
MHHepaJaM.

3. B cocTap 6a3aJbTOBLIX J1aB BXOAAT cJAejylollue r1agHble MHHEpaabl:
UIaTHOKJIA3—a0paaop, oauBIH, aBruT. Munepa/bHbiM aHATH30M H3 aKilec:
COPHBIX MHHEPaJI0B YCTaHOBJEHbI—UHPKOH, allaTHT, cen, ejnHnUlble 3epHa
pyTHJIA, KOpYH/d, HIbMEHHTa H ¢aoopura (?). M3 pyAHbIX MHHEPAJOB (B
anmugax) ycTaHoBJAeHbl: THTAHOMATHETHT, TEMATHT, IHPHT, B OYellb Orpa-
HHYCHHOM KOJHYECTBe XaJbKOMHPUT. B MPOTO/IOYKAX YCTAHOBJEH camMoposl-
HblH IMHK H BecbMa pepKo—CaMOpOjHoe HeJae30. I3 BTOpPHUYHBIX MHHEpa-
/OB Pa3BMBAIOTCs TMAJSarOHMT, HULHHTCHT, KaJbLAT, aparoHHT W OKHCJBI
Kenesa.

4. TlnarHoxkaas ocHoBHbIX Jdap JIOPHHCKOro MJaTo mno CBOeMy COCTaBy
CPaBHHTEIBbHO OAHOOOPA3eH, B OCHOBHOM MPHHALIEKHT K psiny 1abpajnopa
¢ HeGOMBIIHMH OTKJIOHEHHSIMH H HaXOAHTCHA B NMPAMOH  3aBHCHMOCTH OT
cojleprKalis KPeMHEKHCJI0Thl B MOPOAaX.

5. TTo gaHHbIM MPHOJIUKEHHO-KOTHUECTBEHHOTO CIeKTPATbHOr0 anaiusa.
B IMJIACHOKJIA3aX YCTAHOBJEHbI: H3 MajblX NETPOreHHbIX  9/1EMEHTOB Li; Be,
Sr, Ba; u3 rpynnbl 3J1€MeHTOB Kele3a Ti, Mn, Cu, Ni, Co; U3 MeTa/oreHHbix
snementon Cu; ne Bo Bcex npodax perpeyenibl Pb u Zn; M3 peiKHx 3JeMeH-
TOB BO BCeX MCCJEAyeMblX npodax Berpeuenbi Zn H Ga; BeTpeuenbl TakzKe
peakne seman La u Y.

6. PaccmatpuBaeMbie 10JepuTbl JIOpHHCKOTO nuiato (110 ONTHYECKHM H
XUMHUYECKHM JlaHHbIM COJeprAcaliuxcs B HHX MUPOKCEHOB) XapaKTepH3yloTCsH
pasBHTHEM ABLHTOB, O UeM CBHAETEJbCTBYIOT TAKMHE JaHHblE PEeHTTEeHOCTPYK-
TypHoro aHanuza. OnTHuecKHe KOHCTAHTH A7 BCeX H3MEPEeHHbIX KJIHHOIMH-
POKCEHOB (C yyeroMm MnpeBbllIeHHs 2V na 5 —6° 411 KJIHHOMHPOKCEHOB
5(Qy3HBHBIX MOPOJ MO CPABHEHHIO ¢ MHPOKCEHAMH HHTPY3HBHBIX MOPOJL),
JLOBOJILHO XOPOLIO COTJIACYIOTCH ¢ XHMH3MOM. OnucbiBaeMblii  HaMui aBTHT
odnanaer CpamntTeﬂbuoﬁ YCTOHUHBOCTBIO,  TTOCTOAHCTBOM XHMHUECKOTO
cocTaBa, yMepeHiibiM 0/1H000pasHeM co/lepaaiiis Kablini o7 21 no 35% nu
foilee NPOUEHTOB, 3HAUHTEJIbHbIMHI BAPHALMAMH B OTHOLIEHHSIX ME ALY
MarHeauatpHbIM 1 Keqe3HcTbiM  cuankatramu. Oun GoraT IJIHHO3EMOM, UTO
TakMe XapaxkTepHo M s JIPYTHX NOpoA00OPA3YIOIHX MHHEPAIOB atpdy-
3HBHOTO KOMTIeKca Jlopuiickoro I.aro.
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Cnekrtpasblible aba/iabl BbISIBHIH NPHCYTCTBHE B aBruUTax npumeceit
Srili, Ga Co; Se. Zt, Ti, Mu, ' Cr,'Ni. ¢u,.Zn, Y.

7. 9ddysusnl Jlopuiickoro maato Mo ONTHYECKHM H XHMHYECKHM JaH-
UBIM COMEePKAlIHXCH B HHX OPTOCHJIHKATOB XapaKTePH3VIOTCS  pa3BUTHEM
OJIHBHHOB ¢ cojepxanuem (adaunra ot 20 no 27%.

Oprocuaukatsl ua poaeputos Jlopuiickoro naiaro mo csoemy cocTaBy
H THIY KPHCTAJJIHYECKOH CTPYKTYPLl HECKOJILKO OTJIHYAKTCH OT TeopeTnue-
CKOr0 cocTaBa oJauBHHa, OHu coxepxat a0 13% Al,Os, Al naxonutes B
nzomopduoit cmecn kak ¢ Si't, rak u ¢ Mg®* u Fe * 1 Bausier Ha Hijlexc
di30 B cTOpOHY ero yMeHblICHHS,

[Tpub.auKenno-KoauuecTBeNHbIl aHAJH3 BBISIBHJ B OJHBHHAX TPHMECH
Be, Sr, Mn, Ti, V, Cr, Co, Ni, Ga, Cu, Pb, Zn, Y, Li.

8. Pymubiii mMuHepan B noneputax Jlopuiickoro miaaTto npejacrasJed
THTaHomarueTrutom ¢ colepxannem Ti ot 3 1o 10%.

XapakTepHoii 0cOOEHHOCTLI0 THTAHOMArHEeTHTOB SIBJASETCH NPUCYTCTBHE
B uux Mo, Sn u Nb, kotopbie cBOeil reoXMMHUECKOH NMPHPOJOH TecHno cBs3a-
HBEI C THT2HOM.

9. Pacnpenenenuss paccesiiHbIX  3JeMeHTOB B NOPOA00GPa3YHOULHX
MHHepa/Jax MoKasaay HX 3aBHCHMOCTb OT THIA KPHCTANJIHUECKOH peLIeTKH.
B cayuae ke oaHHaKoBOro BXOKAEHHS B GoJee UeM OJHY KPHCTAJIHYECKVIO
peleTky (B COOTBETCTBMH ¢ npaBuaoM ['OJbAIIMHATA) PEeAKHH 3JeMeHT
KOHLEHTPHPYeTCs B pelleTke OoJee paniero MpHepaJsa.

10. Ilpu coctaBienun MuHepaabHOro GaJjlanca—pacnpejiesenns pac-
CesiHHbIX 3JeMeHTOB B MHHepaJjax 0a3aabToBblX nopoa Jlopuiickoro miaarto,
BBIICHHJIOCh, YTO B NJardok/Jase mnabJiofaercsi npeodJajalie raJgJus,
LUMPKOHHS, HTTPHA, CTPOHUHA H OAPHs [0 CPABHEHHIO ¢ aBCHTOM, OJHBHHOM
W THTaHOMarHeTHToMm. B oTHOWeEHHH oOCTaJbHLIX paccesiniblX  3.71eMeHTOR
3aMeyeHO, YTO BAHA/IMH KOHLEHTPUPYETCS B THTAHOMArHeTHTe, MOYTH Npak-
THYECKH OTCYTCTBYET B OJHMBHHAX H B MAJOM KOJHYECTBE COAEpPKHTCHA B
arnokaase. HanGoabmwan konnerTpauus nnkeas HabmofaeTcsl B oaHBHIe,
HEMHOrO MeHbllie B aBTHTe, elile Melblie B THTaHOMarHeTHTe, NPaKTHUYeCKH
OTCYTCTBYET B NJarvok/aase. Kobaabr BXOAHT B OJMHAKOBOM KOJHUECTBEe B
4ABTHT M B OJIHBHH, B JIBa pa3a MeHblle B THTAHOMATHETHT M eUle MeHbllie B
niaruoka1a3. Nb xapakrepen TOIbKO A8 THTaHOMArHeTHTa, B OCTAJdbHBIX
MHHepaax OH ile BCTpeueH, Tak /Ke Kak H Sc, KOTOPbIA XapakTepen TOJbKO
AJst asruta.B asrute e maprasenl BeTpeuen B HaHOOJbIIEM  KOJIHUECTBE
HECKOJbKO MEHbllle H MOYTH B PABHOM KOJHUYECTBE B OJHBHHE H THTAHO-
MarHeTHTe W HAMHOTO MeHblle B niariokiase. HauGodbias Konuentpanus
CBHHUA H UHHKa Hal/ai0[aeTcsi B MJardoka1ase; OJMBHH CPaBHHTEILHO
GeneH LHHKOM  eute Genree cuiuoM. HanGoabluas KonumenTpauns meam
HabMI0A4eTCs B aBTHTe, B N1arHoOK1a3e, OJ1HBHIEe H THTAHOMAarHeTHTe, Meb
pacipeneneHa MoYTH PaBHOMEpPHO.

1. YunrbiBas BamHYIO POJib PacipeaeneHus 3JAEMENTOB-IPHMECeR B
6a3a7bTOBBIX JlaBaX B H3YUEHHH [POIECCOB 3BOJIOLHH BepXHell ManTHu
H CBA3AHHOTO ¢ Helo 0a3a/ibTOBOTO CJ0A  3eMHOH  KOPbl, MBI NPOBOAHJHN
FeOXHMHYECKHE HCCJELOBAHHS, KOTOPBLIMH VCTAHOBJEHO, YTO HauboJee
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HHTEPeCHOll  OCOOEHHOCTLIO  JLIsl  JIOJEPHTOB W OJHBHHOBOTO Oaza/bra
Jlopuiickoro miato spasercs oborauieHHe HX Co u Ni—n apa pasa
npeBbllIaoniee KaAapK A/ OCHOBHBIX OPOL, Cr—— B J0JiepHTax no cpasue-
HMIO ¢ €ro COJepIKainHeM B OJHBHHOBLIX 0a3aibTax, B 1EJ0M nadaaaercs
COOTBETCTBHE ¢ KJAAPKOBBIM cojepranueM, Kpome BbllleyKazaHublX /1eMel-
TOB, OCTAJBHbIE paccesinibie s1eMenthl Be, Ga, V, Li, Ni, Zn, Cu, Zr, Mn, Y,
Sr u Pb comep:arcsi B nopojax BCeX TpeX MOKPOBOB B OJHHAKOBOM HJH
NOUTH PaBHOM KoJuyecTBe. 3ameyelitible HeGO/bUIHE PACXOKICHHS B KOJTHUC-
CTBAX COJEp:Kalusg TOro MM APYroro 3/ementa 00yca0BAKBAIOTCA KOJeba-
HHEeM KOJHYECTBEHHOro cOAepXKaHHs TOro HJau HHOro MHHEpasa.

12. HauGoaee nnrepectoil 0co0eHHOCTbIO paliX OCHOBHDBIX 3¢ dy3uBoB
BEPXHEMNHOUEHOBOTO BO3pacTa siBJsieTcsl  000rauleHHOCTh  OMHBUHOBLIX
6a3a/bTOB ABYXBAJCHTHBIM JKeJI€30M, XPOMOM H ¢ HEGOIbIIHM NpeyBe/THuen-
HHIM  cojepxKanueM KOoOaJabTa 10 CPaBHEHHIO ¢ HHXKHHMH M BEpXHHMH
AOJIEPHTAMH, UTO CBHJETELCTBYET 0 foaee paHHell KPHCTAMIH3AUHH OIHBH-
HOBBIX 6a3aJbTOB H3 €AHHOro 0a3aJbTOBOTO paciljapa, 3a CYeT KOTOPOro
HECKOJBKO M037Ke 00pa3oBaHCh J10JePHTBl HHKHEro W BepXHero noKpoBos.

13. Ortnowenne Li/Mg noutu oiMHaKoBO B OJTHBHHOBLIX (a3aabTax M
HUAKHHX JI0JIePMTAaX MW HECKOJbKO MeHblue B ojee MO3AHHX BEPXHHX
poseputax. OTcyTeTBHe KonleHTpaluu Li no oTHOUIEHHIO K Mg B BoJsee
MO3AHHX MOPOAAX  SBJAETCA NPSMbIM  NMOJATBEPXKACHHEM  OTCYTCTBHA
anddepeHuHalul B MarMaTHYecKoM ouare.

14. Tlo XHMHYECKHM OCOOEHHOCTSIM  /IOJIEpHTBL  HHXKHEro MNOKpoBa
JIOpHIICKOr0 NJIaTO HECKOJAbKO OTJIMYAITCHA KakK OT OOLIYHBIX  MOPOJ 3TOM
rpynnsl 00 J13.14, TaKk u OT A0JEPHTOB BEPXHEr0 MOKPOBa. [To cpaBuenHio ¢
JIOJIEPUTAMH BepXHero NoKpoBa OHH SIBJASIOTCA OoJee KHCJAbIMH, COACpHANHE
SiO, B nux gocruraer 51,31 nporus 48,8% B BepXHHX JOJIEPHTAX, [IPH
NOBLILIEHHOM COAEPAKanuy uleoueii (ocobenno HaTpus), cjerka 3aBhbilieni-
nom cpearem 3nauendn AlyOz u npn 3HAYHTEALHOM 3aHMIKCUHH COACPAKA-
nusa oxnceit Mg u Fe 2+ u npeobaanannn FeyOs.

B uenom aia godeputon JIOPHIICKOro naato XapakTepHO HeCKOJIbKO
NOBLILIEHHOE COAEPIKAHNHE IVIHHO3eMd 10 CPABHEHHIO CO CPe/IHM coleprKa-
HHeM B COOTBETCTBYIOULHX nopoaax no JIsan u B nopogax Apyrux ob.aacrei.

[MosbieHnast TIJHHO3EMHCTOCTL — XapakTepua TakiKe A OCHOBHDIX
s¢ppysusos Llentpaabioit Apmennn i noaeputos IlpuepeBanckoro pafiona.

CXO/JACTBO METPOXHMHUECKHX  OCOOEHHOCTEH, a Takme piia OOUMX
MHHEpPaJOTHYECKHX XapaKTepHCTHK O/HOBO3PACTHLIX OCHOBHBIX J1aB Apmenun
(JTopuiickoro maato, BepxHero Teuenns p. AXypam, [TpHepeBancKOTO
pafioHa) Mo3BOJIAIOT NpelnoJarath 00 WX reHeTHYECKHX CBA3AX H yCTaHO-
BHTb HX NMPHHALJIEKHOCTh K CepHH BBICOKOTJHHO3EMHCTHIX (a3aibToB M0
KyHO HECKONIBKO 3aBblUIeHHOH [11eJ1049HOCThIO.

15. TIpu npocaexnpannn noeienns ornowennii FeO/MgO s 3 y3u-
pax JIOpHiickOro NJ1aTo CAe1yer OTMETHTh MOCTeneHioe ero yMeHblleHHe K
HOC/IelHeMY H3JHSHUIO, YTO YKA3biBaeT Ha CYLLeCTBOBaAlHE e/HNHOi Gasaii-
TOBOM Marmbi, SIBUBIIEACS NEPBOHCTOUHHKOM  TpeX W3JIMSHHA, HMeBILKX
Mmecto B JlopHiicKOif KOT/OBHHE B BepXHEM [LIHOLeHe.
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16. 3akonomepHoe TOHHKeHHe 3Hawenua otHowenus  FeO/MgO
YKa3biBaeT Ha OTCYTCTBHE JA0JTHX MEPepbiBOB MeHALY TPeMs HIJHSIHAMH, Ha
OTCyTCTBHE mpoieccon Jaudpepeniniaiun 1 oTpaxKaer nepBoHayaIbHbIH
cocran 0GaszaabTOBOrO C¢yOCTpAarTa.

17. Ab6comornoe 3nauvenne FeO u ornowenne FeO/MgO pasuo 0,6,
ocHoBHBle 3(dy3uBnbie nopoan Jlopuiickoro naaro, [lpuepesanckoro
paiiona W B 1ejom no Llenrpanabnoii Apmenun npubaukawtes K naatdop-
MeHHbIM JoJepuTaM IKappy (mo Yokepy) W K Tpannam ceBepHoOil 4acTH
Cubupckoit naatdopmsl (no B. M. Tonbluiakosoi).



JUTEPATYPA

Asakan JI. A. UerBepruuible HCKONaeMble MJIEKOMHTAIOULHE Apmennn, Man. AH ApmCCP,
Epenan, 1959.

Adaman A. A. HeorenoBhie M ueTBepTHUHBIC 3()@y3HBiIbIE TTOPOL! iIpuepeBaHchoOro panoha
«Was. AH ApmCCP, cep. reoa. u reorp. HayK», T. XIV, Ne 6, 1961.

Adaman A. A. Tlerpoxumuueckne 0cOOEHHOCTH NIHOLEHOBLIX OCHOBHbIX 3¢ py3uBHLIX TOPOJL
Apmennn. C6. «ITerpoxuMuyeckue 0COOEHHOCTH MCJI010TO pyakauuama». Max AH
CCCP, M., 1963.

Adaman A. A. Onpenenenne npuOJIHKEHHOTO XHMHUCCKOTO COCTaBa MOJOJBIX 3 yIHBHBIX

- nopoJl ApMenin no NOKasaTenio NPeToMIeHi Hx nekycerpennbix crekca. Co. «Bon-
pOCH MHHEPANOrHit 1t neTporpaguu Apwmsinckoit CCP». Han. AH ApmCCP, Epesan,
1966.

Azusfexos L. A, w A6dyaraes P. H. DouenoBble OTJI0KEHHA oro-3anaauoii vactn Konryp-
Ananresckoro xpeora, «Mas, AH AsepdCCP» Ne 1, 1947.

Aausdexos 1. A., Pycrasoa M. TlerpoxuMuueckne 0COGEHHOCTH HHKHENTHOUEHOBOO apdy-
ausHoro ByaKanuima Haxuuepanckoii cKaaauaroi o6nacti. «Has. AH Aaep6CCP,
cepus reojoro-reorpad. Hayk u uedTh, Ne 1—3, 1962.

Apaxeaan P. A. Tlaneosoit Apmennn. «[eonorus Apusnckoit CCP», 1. 11, Crparurpadus,
Han. AH ApmCCP, Epesan, 1964.

Apenc JI. X. Pacnpeaenenue 31€MEHTOB B H3BEPKEHIDIX nopoaax. C6. «XHMHfI 3eMHOil KO-
pur, 1. II, Maa. «Hayka», M, 1964.

Acaanan A, T. Pernonansuas reosorns Apmenmin. Aiinerpar, Epesan, 1958.

Baavan C. I1. Teramckoe naropve. «I'eonorust Apmanckoit CCP», 1. 1, I'eomopdonorns, Han
AH ApmCCP, Epepan, 1962.

Beaos H. B. Quepkn 1o CTPYKTYPHOIl MHHEPANOrHH. «Munepanor. ¢6. Jibsos reoa. ofi-pax,
Ne 7, 1963.

Berexrure A. I'. Munepanorus, «[ocreoananar», M., 1950.

Beyc A. A. 3akoHoMepHOCTH pacrpeienchis GEpHITHS B H3BEPIKEHHLIX TOPHBIX Mopoaax.
C6. «[eOXHMHS pEJKHX 3J€MEHTOB B CBSI3H C npoGaemoil nerporenesucar, HMan. AH
CCCP, M., 1959.

Boxcuncxut A. I1. UerpeptHunasn 6a3zaisroBas s(ysus B J0JHHE PEKH Jxuan 10—3 3a-
Gaiikanve. «<Mas. AH CCCP, cep. reoa.», Ne 6, 1941.

Bopucenxo JI. &., Cepdobosa JI. H. O pacnpeje/enii THTaHa, BAHALHA, XpOMa i HHKend B
runepGasnTax MaTHHOHOCHOrO nosca Ypaaa. «Ceoxumusi», Ne 3, 1965.

Bopucenxo JI. @. O HeKOTOPBIX OCOGEH'IOCTAX PaCHpPeENCHHA [allud B runepGasurax.
«Teoxumus», Ne 8, 1963.

Bpanw ., Kyaos P. Hexoropele neesenoBanus Gpanily3cknx y4eHBIX B 061acTH TeOXHMHH H
szepuoii reosorun, C6. «XHMHS 3eMHOi KOPLI», T. I1, U3a. «Hayka», M., 1964.
Bazep JI., Murueaa P. Tipensapurenbibie JaHHBC O PAcpe/ie/eHHH PEKHX  SJEMEHTOB B
nopojnax uutpysuu Cxaeprapaa, I'pensanins. C6. «Peakue u paccesiHHble 3J€MEHTHI

B H3BEPIKEHHLIX TOPHBIX MOpoAax W mumepatax», Hst WU, M, 1951.

Bapdanany JI. A. Tlocrnanouenosasi HCTOpHA Kaskazcko-Uepnomopeko-Kacnuiickoii - 00-
aactu. Man. AH ApmCCP, Epenan, 1948,

158



Bapdanany JI. A. Tpnaanuii MeTojL HeCaAC/OBAHHS ABONHUKOR I11ATHOKIA34. Har. AH Apwm,
CCP, Epesan, 1951.

Beaukosckan E. M., Jleonrves JI. H., Muianoscxui E. E. K BONpocy o crpatarpaduu ver-
BepTHYHBIX aB Manoro Kapkasza. C6. «[Tamsitu npod. A. H. Masaposnuas. Man.
MOMUII, 1952.

Beauxoscrkas E. B. K Bonpocy 0 reoaoriieckom crpoenun Axankanakckoro naropes., C6.
«[Tamatu npod. A. H. Masaposnuas, Man. MOUII, 1952,

Beceaosckan M. M. XuMHKO-MHHEPATOTHUECKOC HCCJACNOBANNEE B OOIACTH MHPOKCEHOB JTHOT-
cHi—aprutosoro pana. «Tp. Mi-ta reoa. nayx AH CCCP, nerporp. cepusi», Boin. 86,
1950.

Bunocpadoa A. I1. 3akonomepHoctn  pacnpeeacnis  XHMHYECKHX SICMENTOB B 3eMHOI
Kope. «['ecoxnmusa», Ne 7, 1962.

Bunwean A. H. Onrtuyeckas munepasorus. Max. WJI, M., 1953.

Baodosey B. H. PaccesiHbIe 3/eMEHTH B BYJIKAHHICCKNY nponykrax. «Tp. JlaGop. pyakan.

AH CCCP», Boin. 13, 1958,.

Baodosey B. H. Byaxkanul n ByJkanuueckie obpazosanns  CeMsunKcKoro paitona. «Tp.
Jladop. syakauw, AH CCCP», pein. 15, 1958,.

Tabpueasn A. A. Tpernynnie oraoxenus Koraiikekoro paiiona Apssnckofi  CCP, Man. AH
ApMCCP, Epesan, 1947.

Fadpuersn A. A. OcHOBHBIE BONPOCH TEKTOHHKH Apmenun. Max. AH ApmCCP, Epesan, 1959.

Fabpueasn A. A., Apaymanan C. K. O wopeiiieli TekToHIKe Epenanckoro codaenocuoro Gac-
ceitna. «JTAH ApmCCP», 1. XXXV, Ne 4, 1962

Fabpueran A. A. Hopeliasn TeKTOHHKA W ceficMHUYNOCTH Apmanckoit CCP, «Mas. AH Apm.
CCP, reon. n reorp. nayku», T. XVI, Ne 45, 1963,

Fadpueass A. A. Taneorenw Apmennn. «Teonoris Apmsnckoit CCP, . 11, Crpaturpadus.
Han. AH ApmCCP. Epepan, 1964.

FaGpueasn A. A. Taneoren u neoren Apmsinekoit CCP. Max. AT ApuCCP, Epesan, 1964,

Tabpueasn I'. K. Cnean  apesHero osejenenns s cepepo-sanannoit Apmennn. «[Ipuponas,
Ne 1, 1951.

Taneesa I'. M. oaeputr ¥pana, C6. «Marvaruam, METAMOP(HIM, METANLIOTEHH Ypanar,
T. II, Ceepanosek, 1963.

Taneesa T'. M. Crparurpadmueckoe snauesie: NEeTPOXHMHUECKHX  OcoBeHHocTell  MOJ0A0r0
Byiakannama, C6. «Ilerpoxumuueckie ocoBenoctn Moa010r0 BynkaHusma». Man. AH
CCCP, M., 1963

laosexuid M. B. Textonoduzika u NpoGaeMa NPOHCXOKIACHHS MaTM PA3THYHOTO XHMHYECKOrO
cocrasa. C6. «ITpo6aema marmel W reneanca H3BEPKCHHBIX TOPHBIX mopoa». Msx. AH
CCCP, M., 1963 '

Foasdwmudr B. M. Teoxumnueckie NPHHILANGL pAcnpeneneHust pekux saementos, C6. «Pej-
KHE SMCMCHTEI B W3BEDIKEHHDIX TOPHLIX MOPOAAN 1 MHHEPAaNs. M., Haxn. HJI, 1954,

Tonvaposa T. fI. O npupoHOM MeTaNIHYECKOM LHIIKe. «3an. BMO», 88, puin. 4, 458, 1950,

Tonswarosa B. H. Tpannomuii  MarmMaT™iay u mMarHeTnTonoe OpVIEHeHHe 0ro-BOCTOYHOI
yacti Cubupekoit nrardopmur. Man. AH CCCP, M., 1961.

Fopuros I'. €. K sonpocy o KAACCH(HKALHI HCKOTOPLIX THITOB B3PHIBHBIX napepxennii. Co,
«Bonpoctr syskanusmas, Han, Al CCCP, M., 1962,

TFopuwkos I. C. Henenus BYJKAHH3Ma 1 Bepxuas Mantid. C6. «Xumusa 3eMHORN Kopers. T, 11,
Han. «Hayka», M., 1964.

Fopryn B. H., Poduonosa P. H., Dedopuerko B. H. w Huaoe B. H. O pacrpees ey HeKo-
TOPBIX MAJLIX 3JEMEHTOR B JIanax ceBePHOI uacTu xpeGra Bepuajckoro ma OCTpOBE
Mapamymup. C6. «ITerpoxumuueckue ocoGennocTn momojoro ByJaKanuamas, Man. AH
CCCP, M., 1963. )

Hymurpawxo H. B. O ApeslieM  onexencnun  Manoro Kaexasa. «Tp. Hu-ra reorp. AH
CCCP», Bun. 43, 1943,

Aymurpawro H. B. O nerenaenax Manoro Kaskasa. «Mas. AH CCCP, cep. reon», Ne 2,
1950.

Leoan B. JT. Men  Apmennu. «Tconorns Apmanckoit CCP», T, 11, Crpaturpadgms, Man. AH
ApuCCP, Epesan, 1964.

159



Epoxos B. ®., llTuios B. H. Tlerpoximitst Kaflno30ilckix BY/TKAHHUYECKNX TIOPOJL 10HHOTO Ca-
cannna. C6. «Ilerpoxumuueckne ocoGenHoCTH Mosonoro  Byakanuama», Msa. AH
CCCP, M. 1963.

3asapuyxud A. H. Beenenne v nerpoxummio. HaL AH CCCP, M., 1944

3asapuykui A. H. Hekotopie HepTh! GETBEPTHUHOTO  BYJIKAHIIMA Apwennn. «Han. All
ApmCCP, ecr. nayku», No 5—6, 1944.

3asapuykud A. H. Hekotopue uepThl nopefimero ByJaxkanusMa ApMeHuH. «Wzn. AH CCCP,
cep. reon», Ne 1, 1945.

3asapuykuid A. H. Napepxennbie MOpOLLL Mzn. AH CCCP, M., 1955.

3asawkosa H. E. 3aKoHOMEPHOCTH pacnpelencHis GepuAnanus. MUTHA W PYOIHIHS P rpanHTax
Bocrounoro 3a6afikannsi. «Jlok1. 1a XXI ceccnnt MexkayHapoJi. Te0J. KOHrpecca», 1960

3apudae I'. M., Tarpuwsuan H. &. O poapacTe HAJIKHHCKOro JaBOBOFO xomnekca. «/JIAH
CCCP», 1. 59, Ne 1, 1948,

Kapaneran K. H. Byaxan Apwmaran. «Has. AH ApMCCP, reon. 1 reorp. HayKH», T. XV, Ne 2,
1962,.

Kapaneran K. H. Eparymbepckas rpynna syakatos. «Tp. 111 3aKaBKa3CcKoil KOH(. MOMOLBIX
reonorop», Wax. AH TpyaCCP, T6uaucn, 1962,.

Kapaneran K. H. O HOBOM, TeraMCKOM THIE syakanos. «Hsn. AH CCCP, cepus reon», Ne 5,
1962;.

Kapaneran K. H., [Terpocos H. X. Onasusanus ULIAKOB B KpaTepe BYJKaHa 3anaanuit Ary-
cap. «Mas. AH ApmMCCP, reoa. w reorp. HayKki», T. XV, Ne 4, 1962.

Kapaneran K. H. Tlerpoxumuieckie 0COBENHOCTHI UETBEPTHYHOTO ByakamisMa [eraMckoro
uaropest H Afowizopa (Apmenusn). CO. «[TerpoxuMuteckKie ocoBeHHOCTH  MOJIOJ0T0
pyakannama», Han. AH CCCP, M., 1953,

Kapaneran K. H. Knaccnpurauns UeTBEPTHIHBIX By.1KkaioB I'eraMcKOro Haropbst W CBfi3b HA
¢ TPeutHHHOIl TR TOHNKO. C6. «Byakannam KanmuaTkn 4 HEKOTOPHIX Apyrux pailoHoB
CCCP», Max. AH CCCP, M. 1963,

Kapaneran K. H. O6 onenenennu Teramckoro naropssi. C6.  «Bonpocsl reoJ0rdH Kasxka3a»,
Han. AH ApmCCP, Epenan, 1964.

Kapaneran K. H. Teramckoe Haropbe H HEKOTOPHIE BOTIPOCHI nosefimiero ByJIKanuiMa Apme-
npn. CG6. «Byakanuueckie H  BYJIKaHO-IIYTOHHYECKHE ¢gopmaruu», Han. «Hayxkay,
M., 1966.

Kapanersn C. I'. Kynoaopniubie ByaKaHbl Aprenn u Arue. «Man. AH ApmCCP, naykn o
3emaes, T. XVII, Ne 3—4, 1964.

Kapanersn C. I'. 1lentpbl WaBepKeHHil MIHOLEHOBLIX kneawx mopox Apmennn. C6. «Bynka-
HHYeCKHe W BYJKAHO-TIYTOHHUECKHe (OpMALHI. Man. «Hayka», M., 1966.

Kasn JI. Teonorus Beawruiickoro Konro. Han. UJI, M., 1958.

Kyaneyoa A. A. K sonpocy o MmarmaTHueckoil juiddepenunanun Tpannon Cu6upckof naat-
¢opuer. «Becr. JIenunrp. yu-tar., Ne 6, 1964.

Kyaneyos C. C. Teonorus cepepo-3ananioro nodepesns osepa Fokua. CO. «Bacc. 03. Cenatl
(Tokua)», 1. I, Hax. AH CCCP n ynp. BOaH. X03-Ba CCP Apwmenun, JI., 1929.

Kyno X. Cepusi M3BEPKEHHHIX TOPHBIX NMOPOL. C6. «Xumua semuoit kopu», 1. I Man.
«Hayka», M., 1964.

Kynaerckuit 5. M. Teonoro-netporpaduueckuit ouepx ROCTOUHOf uacTH AXMAaHTaHCKOTO
pyakannueckoro niato. CG. «Bacc. 03. Cepan (Tokua)», 7. I, Man. AH CCCP u ¥Ynp.
somi. xoa-sa CCP Apwmenmn, JI., 1929.

Jle6edes A. IT. ¥Opckas Byikanorennas Qopmauns Ilentpaasioro Kaskasa. «Tp. Mu-ta
reon. nayk AH CCCP», sum 113, 1950.

JeGedes A. IT. Tpannosas GopMalus UEHTPATLHOMN HaCTH Tynrycckoro Gacceitna. «Tp. M-
ta reox. nayk AH CCCP», suin. 161, merporp. cepus, Ne 46, 1955.

JleGedes A. I1. Bonpock uayuenusi 6a3aabToBOil MarMul. «Was. AH CCCP, cep. reon.» Ne 2,
1958.

JeGedes A. IT. Nuddepeniipopannnie TPANNoOBLE HHTPY3HH Bumoiiekux rop. «Tp. HTEM
AH CCCP», Bun. 29, 1959.

160



JleGedes A. I1. TeneTHueckHe THNB THTAHOHOCHBIX MAFMATHYECKHX KOMIIEkcos, C6. «[Ipoda.
MarMbl M réHesuca HsBepK. ropu. nopoa». Msx. AH CCCP, M., 1963.

JeGedes B. H. O aakonomepHOCTAX nsomopdusma. «I'eoxumus», Ne 6, 1959,

JAesuncon-Jeccunz . IO. Byakannt u sapet Llentpanpnoro Kabkasza. «Mas. CIN6. [Toau-
TexH. HH-Ta», XX, 1913,

Jlesuncon-Jleccunz &, H0. Apmsuckoe ByJKaHHueckoe naropne. «[Ipuponas, Ne 5, 1928,

Jeauncon-Jleccunz @, K. Augeanto-6azanntonas (opmanst uenTpaaLHoi uactu ApMenuu.
C6. «Bacc. o3. Cesan (Tokua)», 1. I, Usn. AH CCCP u Vup. woau. xo3-sa CCP
Apmenuu, JI., 1929,

Jleonos A. B. IMerpoxumuueckas XapakTepHCTHKA  Me3030icKoil  GasaibToBOil  dopmarin
cepepubix ayr Llentpansnoro Tsnp-lldans, C6. <«[Terpoxumuueckue ocofeHHOCTH
Mosiooro ByJakawusma». Man. AH CCCP, M., 1963.

Jeonrveea A. A. Hsyuenne BsiskocTH 06CHAMAHA B CBA3H ¢ BONPOCAMH nemM3oo6pazoBaHus.
«HM3s. AH CCCP, cep. reon», Ne 2, 1940.

Jodounuros B. H. Mertoan nsoGpamenna MHOTOKOMNOHEHTHBIX  cicteM. «Mas. Mu-ra
¢n3.-xum, ananuza AH CCCP», 1. II, saim. 2, 1924,

Jodounuxos B. H. Tlpocreiiuine cnoco6ul H3o6paykeHHsT MHOTOKOMNOHEHTHLIX cHeteM. «Ma.
Hn-ta ¢us.-xum. ananuza AH CCCP», Ne [, 1926.

Jlodounukos B. H. K reomornu Gazaawtos Gaccefina p. Hpkyra. «<HMas. AH CCCP, cep.
reos.» Ne 2, 1941.

Jyuwuykud H. B. O wmoaoawix Gasanntax Muuycuuckoro memropuoro npori6a. «Mas. AH
CCCP, cep. renm», Ne 10, 1957.

Jaxoeuy B. B. Hexoropuie nannnie o cocrape akiueccoporo wmarnetnta. «Tp. HMTP3s,
BeImL, 3, 1959.

Jlaxoeuu B. B., Honewnuxosa A. ., Hepeunckas A. JI. Hexotopsle pannbie 06  axueccop-
HBIX MHHepanax rpanuronaos. «Tp. UMIP3», o, 3, 1959.

Manees E. . Tlerpoxumuueckue OCOGEHHOCTH HEOreHOBOTO M UETBEPTHUHOrO BYJAKAHHAMA
3akapnatea. C6. «Ilerpoxnmuueckiue 0cOGEHHOCTH MOJIOAOrO Byadkanuamas, Max. A
CCCP, M, 1963.

Macadruc B. JI. Tpannopas dopmauns Gacceiina p. Bumoii. C6. «ITerporpadus Bocrounoit
CuGupus», 1. I, H3x1. AH CCCP, M., 1962.

Munranoserui E. E. O neorenoBoM # aHTpPomoreHoBOM Byakanusme Maaoro Kaskasza. «Mas.
AH CCCP, cep. reos.», Ne 10 1965.

Munanoscrkuid E. E. Hctopus dopmuposannst Cepanckoil BIAiHNL B CBeTe npeacTaBaeHnil
0 HeoTekToHHKe Manoro Kamkasa. «Tp. IV reomopd. kond. no wayuenmio Kaekaza n
3akaskaspsi». Msg. AH ApmCCP, Epepan, 1957.

Muananosckuil E. E. Hosefimas Texronnka CeBanckofi suagunsl. «Biou, MOMTI, orx. reo-
aoruu», T. XXXV, (5), 1960.

Hatoxo C. H. Tlerpoxumuueckue 0co6eniocTsn MOMOALX H coBpeMentblx aap Kamuarki. CG.
«ITerpoxumuyeckne ocoGenroctn Motonoro pyakannsma», Man. AH CCCP, M., 1963.

Hademduna E. JI. Akueccopnuie MHHEpATL TPANNOB pAfiOHA HHIKHETO TEUCHHS PEK MOJ-
kamennoii Tyuryckn. «Tp. MTEM AH CCCP», suin. 55, 1961.

Huacedxun B. B. Bojoconepkaluiue BYJAKAHIYECKHE CTEKAA KHCJOIO COCTARA, NX reneanc H
nmimenenus. «Tp. UTEM AH CCCP», sun. 98, 1963.

Hecrepenxo I'. B., dpososa JI. I1. Jluruit n py6uamit B Tpannax. «[eoxumus», No 2, [965.

Hegedsesa E. A. Armaranckoe myakanuueckoe waropwe, «Tp. Mi-ta reorp. AH CCCP»,
sunt. 47, (4), 1950,

Hokroade C. P., Muruean P. JI. Teoxumusi HEeKOTOPHIX KameTOHCKIX HHTPY3HBHBEIX I1OPOI:
HCCEI0BAHHE CBASH MEM(1y OCHOBHLIMH M DACCESHHBIMH SJEMEHTAMH HABEPIKEHHHIX
mopox M ux MuHepatop. C6. «Peaxkne u paccesinHbie 3MeMeHTHI B HIBEPIK. [®pH.
mopoxax M MHHepanax», Max. MJI, M., 1952.

Ozanesos I'. I. Cesan u I'eramckuit xpeGert. «Afnerrioxpat», Epesan, 1962.

Ocrpoymosa A. C. TperHunwii By Kanmam 3anajiHoro HMapanaresa (Apmenns). Asrtoped.
Kauja. nadce., JI., 1962,

Magpenzorvy K. H. Crpaturpadus uetsepTHIHBIA aP BOCTOUHON Apmennn. «3an, BMO»,
Buim. 47, (4) 1950.

161

11—645



MMagppencoavy K. H. Bacceitn o3, l'okua (Cepan). «Tp. Beee. reoi.-passei. 00BEL» BbIIL
2, . XIX, 1934.

Magpgpeneoany K. H. YUernepruunnie sppyannn AsepOaitaxana u Boctounoit  Apmetinn
«Teonorus. CCCP», 7. X, u I, 1941

Happencoavy K. H. Teonorns Apmeni n  npuiexaliix yacreit Manoro Kaskasza. «[oc-
reoausaat», 1948.

Magpgencoavy K. H. Exernaasop—rop. Kamo (Hop-Baner)—Cenan. «llyTeBol. 3KCK. I
Beec. yakan. cosemanun». Msa. AH ApmCCP, Epesan, 1959,.

Magpencoavy K. [. Teonornueckuil ouepk Kapkaza. Man. AH ApmCCP, Epesan, 1959,.

Purman A. Byakans n ux Aesteapuocth. Msa «<Mup», M., 1964.

Poduonoe JI. A. Tloctanoska 3aiaui 0 CTATHCTHYECKOM H3YUCHHH FEOXHMUUYECKHX NPOUECCOB
npu  GOPMHPOBAHMH MATMATHUECKHX OO «Teoxumusi», Ne 9, 1964.

Caakan H. A., Maprupocan 0. A. Tlaneoren npnepeBaHcKoro paiiona u Gacceitna p. Beau.
«leonornst Apmsanckoit CCP, 1. 11, «Crparturpadus», Man. AH ApmCCP, Epesan,
1964.

Caarvikosckuii A. 1. O HEKOTOPHIX TETPOXHMHYECKHX OCOGEHHOCTAX LUIETOYHBIX OJHBHHOBBIX
Ga3aanTOB KOHTHHEHTOB W okeanos. «Cos. reosorusi», Ne 10, 1963.

Candean 3. B., Toaduw €. C. Pejkne 3JeMEHTHl HEKOTOPBIX aMEPHKAHCKHX H3BEPIKEHHBIX
nopoa. C6. «Peikie i paccesible 51eMEHTL B H3BEPHEHHLIX TOPHBIX nopoaax H MH-
nepanax». Max. WJI, M., 1952.

Capkucsan Q. A, Cxema cTpaTHrpadiuueckoro pacieHeHus naieoreHoBLIX ofipasopanuii Ce-
pano-lInpakekoro CHIKANHOPHS. JAH ApmCCP, T. XXIX, Ne 3, 1959,

Caxana T. . Paccesnibie aAeMenthl B mopoiax 1okHoit dunckoii Jlaniangud. C6. «Penkue
SACMENTH B N3BEPAKEHHBIX H PACCEsHHLIX TOPHBLIX NOPOAAX M MHHEPANAX>. Han. U,
M., 1952.

Caxno B. I'., Jlenucos E. [1. K sonpocy o 1POHCXOAIHHN BKIOYEHHIT YAbTPAOCHOBHBIX
nopon B Gazaiprax tora laasnero Bocroka. «HUas. AH CCCP, cep. reos.», Ne 8, 1963.

Casracackud A. E. O myakano-tektodiike KaioueBckoli rpynibl  BYJKaHOB Ha KamuaTke.
«Bromn. yakan. cr.», Ne 26, 1957.

Cemenenco H. I1. TleTpoxumus —0cHOBa KAacCHUKALHH MarMaTHieckHx nopoa. C6. «ITpob-
JOMA MATMBI ¥ releanca n3pepieHnuy ropunix mopoms. Man AH CCCP, M., 1963.

Cofioaea B. C. Tlerpoaorust tpannos Cnoupckoil naatgopmul. «Tp. ApPKTHYECKOrO HH-Ta»,

1. 49, 1936.
Coaoekun A. H. O uetseptuunbix o6pasosannax Kapaaxckoro naato. «Cos. reosorus»,
Ne 9, 1940.

Crpyse H. B. CpaBuuTeJbHas TICTPOXHMHYECKAN XapaKTEPHCTHKA KaitHo30McKHX 6a3ajbLToB
jomubx  uactefl  TlpnGaiikanns u  3anaaunoro 3adaiikanbi. C6. «[lerpoxumuueckue
OCOBERHOCTH MGI0L0r0 Byakanuamas, Max. AH CCCP, M, 1963.

Tasues I'. Kpatepu B orne. «[eorpadusnars, M., 1958.

Taycon JI. B. TeoxuMmusi peiKHX 3J1€MEHTOB B IpaHHTOHAAX. Hsa. AH CCCP, M., 1961.

Taycown JI. B. Teoxnmus pelKAX 31eMEHTOB B H3BCPIKCHHBLIX TOPHBIX MOPOAAX W METANIOrE-
HHgeckas cnelain3amns marm. C6. «Xuwmus semuoit xopwi», T. I, Man. «Hayka»,
1964,

Typyes A. A. Tnaporeosornieckiii oyepk Gacceitna p. 3anru. «Cop. M0 H3YY. MPOH3B. CH,
cepus 3akank.», u. I, pein. I, Han. AH CCCP, 1931.

Yerues E. K. Awoficknit syikan. «[ocreontexnanars, M., 1961.

daopencos H. A. O poan pasiomos n nporndos B CTPYKTYpe BHAHH Bafikajnckoro paii-
ona. Co. «Bonpocu reosornn Asuu», 7. 1, Man., AH CCCP, M., 1954,

XampaGaea H. X. Marmatnam # nocTMarMaTHuecKHe MMpOLEccH B 3anaanom Yabexkucrane.
Msn. AH Y3CCP, Tamkent, 1958.

Yubyxwan 3. O., Xopenan P. A. O coctaBe W JNCNEPCHH ABYNPEJOMICHHS KaJHEBLIX noJe-
BLIX [UM1ATOB M MOHOKJIHHHBIX THPOKCEHOB. «Has. AH ApmCCP, cep. reoa. u reorp.
nayk», . XVII, Ne 3—4, 1964.

Hlednnan 0. M. O TekTomnueckux veaosnsx marmaoGpasopanns. C6. «IIpoGieMsl Marmbl
W remesnca n3Bepennbix ropusix nopoar. Man, AH CCCP, M., 1963,



Wupunan K. T, Antporiorenosuii syakaiiizm Apmennn. C6. «Boupocn sydikannsmas. Han
AH CCCP, M, 1962

Ulupunan K. . Hoeiiwmii  Byakaunsm u  npobiaema  uedrerazonochocri Apmennn.  CO.
«Bonpocwl Munepanorun u nerporpapun Apmsinckoii CCP». Hax. AH ApmCCP, Epe-
paH, 1966.

Hlupunan K. T., Adwumanydos 3. 5. TekToHnyeckHe YCA0BHH HOBCIIINX BYJIKAHHICCKIIX
nposBaenHit APMEHHH (10 JaHHBIM reodisnuecknx nccaeioBannin). C6. «Byvakannzm
u ray6unnoe crpoenne 3emuan». HMat «Hayka», M., 1966.

[Itedndepe . C. O xumuueckoil Kaaccugukainn s(gpdysusupix ropupix nopot. C6. «Marma-
TH3M, MeTaMopdHaM, mertaanorenusi Ypanas, 1, 2, Cpepriosck, 1963.

Ulerunckaa H. I1., dedopoa M. B. KypHHCKHIT J1aBOBLII MOKPOB Ha AXATKaJIaKCKOM BYJAKa-
HuyeckoM naato. C6. «['eoXHMHUeCKHe W TEOPHIHUECKHE HCCACNOBAHNI B BYJAKaHHUe-
ckix obaactax», Man. AH CCCP, M., 1963.

Barth Tomas F. W. The Crystsllization of Process of Basalt (A suplement and a reply).
Amerigan Journal of Science, may 1936.

Day R. A. Some Causes of Volcanic Activity JournalFranke Inst; v 200, 1925.

Chao Edward C. T. Fleischre Michael. Abundanee of zirconium in igneus rocks ,21

" st internat. Geol. Congr. 1960, Part 1* Copenhagen, 1960, 106—13].

Goldshmidt V. M. Drel Vortrage iiber Gieochemie Geol Foren Stoockholm Ferhemadl
LVI 385 (1934)

Turekian, Karl K., Weolepchl Karl Hans. Distribution of the Elements in Some maver
Units of the Earts Crust. The Geological scoiety af Amerika Bulletin., Publi-
shod By the Society February 1961

Kral Richard. Krystalochemie olivinu ze zapadoceskych Cedicu Kafedra mineralogie
VSCHT a Ustav geochemie a nerostnych surovin GSAV Dolso (drm 5 VI 1961).

Strock L. H. Zur Geochemie des Lithiums ,Nach d Cossell, d Wiss Cottingen*, Math
Phys KL fachgruppe 4. n. s. 171 (1936)

Volgt J. H. L. Nickel in Igneous Docks ,Econ. Geol.* XVIII, 307353 (1923).

Kuno H. High-alumina basalt. J. Petrol., 1960, 1.



OI'TABJIEHHE

HACTb NMEPBA4

Byakauwsr I'eramckoro Haropbs (K. H. Kapaner}m)

Beenenwne i ; g . . 2

Odune cpenens ‘ ‘ :
Feomopdomornueckne  cpegenns
Kparknit reomornuecknii OyepK
Heropus  pyakannueckoi AeSITeNbHOCTH
Ceestenna 06 msyuennocry BYJIKaHOB . . .

Cueremarnyecknii 0030p BYAKAHOB H HX ACHTEALHOCTH
Bponnble  samevanns ; 3 . . ; : ; :
Hpnaunnw KJaaccHpuKammny ; F . ’ : : % ; .
Byakaus uenrtpaashoro thpa x ; 3 . . : ; 3
Juneiino-nokaapune BYJIKAaHbI
Kospdpunnenr IKCIIO3HBHOCTH 5 - . . . "

CBsi3b Byakawon ¢ Tpemunno TEKTOHHKOI
Xapaxrep pyaxaumueckof JeATEeIbHOCTH
3aKOHOMEPHOCTH pasMelieHis BYJKAHOB : ; ; 3
Xapakrepnerika nogsomsuiix TpemuH. Poab rayOunnoro pasioua
Texronmueckas O0YCI0BICHIOCTL  pasNemiens BOSHHKHOBEH Wl pasiny-
HBIX THIIOB ByJKanop . ; : . ,

YUACTD BTOPAG

Basanbrospie nasw Jlopuiickoro naaro (A A Adassn)
Boexenne
Oduuie coepenny : : . . . :
Kpatkas reoqoro-rextonnueckay Xdpakrepucernga
Abdysusnnit  Kommrexe Jlopniickoro  naaro
Metporpaduueckas XdpaKTepHCTHKA
Munepanornueckie ocodennocty
Iopoaoodpasyoume MHHEpaJLl
Axneccopusie MHHEpaJILI
Bropuunsie  munepanm
Xumnaym sddysusnore kommiekca
Ilerpoxnvnueckie ocoGentocrts : : :
leoxnmuueckan NAPAKTEPHCTHKA 1OPOA 1 MHHEpaJon
Pacupeneacnie paccesiuiix SEMCHTOB B MHHepagax
3akmouenne
HMureparypa

42

oY

63
64

68
73
77

101
11
114

124
146
153
158



KOHCTAHTHH HCPAEJNOBHY KAPATIETHH
AHAMIA APKANBEBHA AJAMSAH

HOBEHWUIHA BYJIKAHH3M HEKOTOPbLIX PAMOHOB
APMSIHCKOH CCP

[lewaTaercs no pewienuto yuenoeo cosera
Hueturyra 2eonoeuteckux Hayk
AH Apmancsoii CCP

Pesakrop uziareincrsa K. B. Haavadxean
Xynox. odopmaenne C. A. Feaoprana
Texunu. peaakrop M. A. Kanaanan

Koppektopwi: M. T. [Jdaavsadany,
B. T. Cumonsn

Bd 06467 Man. 3338 PUCO 1292 3akaz 645 Tupam 900

Caano B npounssoictso 12/VI 1972 r., noanucano k nedatn 2/VIII 1973 r.,
ney. a. 10,37 +6 K., yea. neu. a. 16,27, uaa. a. 13,11, Bymara Ne 1, 70 108'/,5.
Lena 1 p. 37 k.

Tunorpacpus Hanateaversa AH Apmsnckoit CCP, r. dumnansnt




leuna 1 p. 37 k.

U3NATEJNBCTBO
AKAJEMHH HAVK
APMJdHCKOH CCP

Eperaun 1973



