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B pabote Bpoepsbie NeTANbHO ONHCHIBAETCH MAMOHIYYCH-
nas ra6opo-nupoxcenntosast ¢popmauns Bocrtounoro Casina.
Kpome oOuiereo oru4eckiX, NPUBONATCH CBEAGHHS O TEK-
TOHHHECKOH NO03HIHH HHTPY3UBHLIX MACCHBOB, WX IeTpa-
rpa(iHuecKOM cocTaBe H BHYTPEHHEM CTPOEHHH, ONHCHIBAIOTCA
CPABHHTEJbHO pekHe MHHEpaJbl (yJAbBOWINHHEb, TPOHIHT
H JIp.), TEPevHCJISIOTCH  XdapPaKTepHBIE  IlapareHesHCHl,
YTOMHAIOTCH HEKOTOPLIC CHOPHBIE BOMPOCH JAHATHOCTHKH
MHHepasoB. BoificHfloTes  FeOXHMHYECKHE  0cOGEHHOCTH
opmanuy. Pacemarpupaercss Mofenab rayCHHHOTO CTPOEHH:
perHoHa M JenaeTcst NONpITKA BCKPBHITb 3aKOHOMEPHOCTH
JOKaJIH3alMd popMalkd B MPOCTPaHCTBe W Bpemenn. Kpome
TOro, OCBEHIAIOTCH HEKOTOPHIE BONPOCH! JOKANbHOH H PErHo-
HaabHol JHGQepenuHaniy MarMel, NPHBOAUTCH BO3MOMKHAsT
CXeMa IBOJIOIHH XHMH3Ma ra60poNaHON MarMbl Bo BpeMein.

PaGoTa npencTaBaseT HHTEpEC IS Te0J0r0B, SaHHMA-
muxcd HayyenueM OaszHTOBLIX (POPMALHH M NOHCKAMH CBS-
BAHUBIX € HEMH 110JI€3HbIX HCKOTIdEMBIX.

(@ Hanareavctso «Haykas, 1975.



BBEJ[EHHE

[poGaema reoxnmun raGOponanuix dopmaunii npueiexkaer Bce Goablie
BHEMaHHs. Paspeluenie ee UMeeT oueHbL Ba)KHOe 3HaueHne H s Bocrouwo-
CasicKoll CKAaNyaToi 30Hbl, TAK KaK 3/1eCh WIHPOKO Npospiex rabOoponHbIi
marmMatusM. KoMiieKesl MOpOA OCHOBHOIO cOCTaBa 3TOrO PErHoHa CONPOBOHK-
[1al0T BCe ITallbl Fe0IOTHIECKOTO Pa3BHTHA M HMEIOT CBOe0OpPasnylo reoXHMH-
YECKYIO W MeTaJnoreHnueckylo cnenyanysauio. [lag Boer. Caaua Xapaxrep-
Ha rab6po-nupokcennToBas (opmailisi, MacCHBBl KOTOPOH 00pasylOT peruo-
HallbHble TI05ica B 30He CONpfXenus GafKaina ¢ uX Kanenoncknm obpamie-
HHEM B ceBepo-3anajHoit uactu Bocer. Casna.

B nacrosineii pabore cienana monbiTka AaTh 0000IIEHHYIO NETPOSOTO-
TEOXMMHUECKYI0 XaPaKTePUCTUKY MOPOL 3Tol qopmaiuyd Ha npHMepe JibicaH-
CKOT0 KOMIUIEKCa, KOTOPbI SiBAAETCS 3TATOHOM H B TO Ke BpeMs OTJIHYaeTcs
BHICOKOM TOTEHIHAALHOCTBIO B OTHOWIEHHH JKEJNe30-THTAaHOBOTO OpYIeHeHus.

ITupokcenuTsl u ra6opo B 6acceiine p. Bepxuuit CHCHM BriepBble OMUCA
A. SI. byasinaukoB (1925), nonoxuBLIHA HAYAI0 PErHOHAJNLHOIN T'e0JOrHH
3TOro pafiona. 3HaYNTEbHO 103/IHee OHH GBLTH meTporpadHyeckn oxapaxte-
pusoBanbl B paGorax C. C. Munenka u B. I'. Pognonosoii. Ho o6crostenbhple
cBefiednsi O TNopojiax rabGOpo-NHPOKCEHWTOBOTD psAAa NOABWINCH TOAbKO
B 1952 r. mocae nnomanuoi ceemixn ®. §. ITana, KoTopbelit HaMeTHI He TOJILKO
KOHTYPHE MaccHBOB H coBMecTHO ¢ JI. TI. MypauHBIM OTKPHII CPelH HHX H3-
BeCTHBIE THTAHOMATHETHTOBBIE Jokanuzaunn ([masynos, 1957), Ho u BuIAeHI
CJIOMHBIH 10 COCTABY HIMHAMHCKHI KOMILIeKC. B pesyibrare HccrenoBaHHi
0. M. I'nazynoea, I0. A. Hysapreso#i u B. M. Crenanosa s 1954 r. ero npent-
CTaBHJIOCH BOBMOJKHLIM DACU/@HHTh Ha /Ba PasHOBO3PACTHBIX H CAMOCTOA-
TeNbHLIX  KOMIIeKca: rab6po-mHPOKCEeHHT-CEPIeHTHHATOBbIN, Ha3BaHHbBIH
BIIOCJIEICTBHH JBICAHCKHM, M TPaHUTOHAHHIH 6alaXTHCOHCKHH. ITHMH e
HCCIeOBATeNAMH, KpOMe Toro, Ghila 10Ka3aHa NPHYPOuUEHHOCTb MAacCHBOB
K PerHoHalbHOH PAas3JOMHON CTPYKType, reoiorudecku oGocHosano hasosoe
pasBuTHe HNTPY3u#. I'eoUsHIECKHMH MeTOLAMH ONpe/ieleHbl KOHpHTYpalLis
Tesl W pacrnpocTpaHeHne HX Ha [IyOuIy.

Hauunas c¢ 1956 r. ra66po-NHPOKCEHHTOBbIE MAaCCHBB  H3YydYaJH
A. T. Credanesa, B. M. I'epacumenko, B. @. Xpomux u apyrue reosoran Bo-
crouno-Caanckolt sxkcnenuuun KpacHosapekoro reonoroyupasienus. Hemo-
cpeJCcTBEHHOE YUacTHe B 3THX paboTax NpHHHMAJ aBTOP, a TAKKe COTPYAHHKHA
BMMCa 3. 1. Uxonnnxosa n C. B. Maaunko, paborasmue noj pykoBoj-
creom M. M. Manpmena. B tedenne cpapHuTeIbHO KOPOTKOIO BPeMeHH Gbi/IH
NoJyYeHbl 1eHHble CBEIeHHs, Kacalouuecs YCAOBHH 3alleraHus, CTPYKTYphl
MaccHBOB U MX COCTaBa, BhIACHeHA UX meTainorenus. Ho sonpocst nerpo-
JOTHH M XHMH3Ma He HAUUIH ZOCTATOYHO MOJHOTO OTPaXKeHHst B 3THX pafo-
Tax, TaK K€ Kak He Oblna ocBelllena CKOJbKO-HHOYAb 1eTaJbHO BellecTBeH-
Wasi 4aCTh caMoro KpymHoro, JIeicanckoro, MaccuBa, He O6blJH H3y4YeHB
(hJ1aHrH OTIEJbHBIX NMOSCOB. 3

B ocnoBy HacTosilleli PaGOThl MOJOKEHE NPEHMYILECTBEHHO HAOMI0LeHUs
aBropa. Mcnonb3oBanbl Takie MarepHalbl APYrHX HeedegoBateneil. OCHOB-
HOE BHUMaHWE YAeNsieTcsi PACHPeJeelnio u NOBENeNHI0 THTana, (pakropam
ero KOHIleHTpaluH H paccesnus. 'eoXHMHA APYTHX 3JeMEHTOB H3J0XKeNna C
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pasMHYHON HeTaabHocThio. [IpeiamnourTeHHe OTHAaHO 3IeMeHTaM, HMEWUHUM
HHJIHKATOpHOe 3HayeHHe (Sr, Sc).

TlockoabKy aBTOp H3ydYas rviaBHBIM 00pa3oM I0KIE, coO6CTBEHHO Jlblcal-
CKHil nosic, ECTECTBEHHO, B paboTe 5TOMY MOSCY OTBOAMTCS TJIaBHOE MECTO,
XOTH MpH XapakTepHcTHKe OpMalHu NmpuBJeveHbl BCe MaTepHaabl mo Maw-
ckomy (JKyitko, UepHoB) mosicy u ra66ponjiaM cMexHbIX paionos, B ocrosy
crpaTHrpadHyecKux NocTpoeHHH nonoxena cxema B. M. Haunpkuua ¢ gonod-
nennamu ®. . Tlana n A, JI. HleakoBHHKOBaA, a CTPYKTYPHO-TEKTOHHUECKAS
ocnoBa fana no A. J{. Cuuprosy.

B paGore ucHoNb30BaHBl PE3YIbTATH XHMHYECKHX aHATH30B, BEITOJHEH-
HeIX B maGopatopusix Mucruryra reoxumun CO AH CCCP (J1. I1. @ponosa,
T. K. Bakanehuukosa, M. V. Apceniox), KpacHogpckoro reoJorudeckoro
yipasaeHuns, Ha xaheape TEXHONONEYN CHIHKATOD TOMCKOro NOAWTEXHHURCKOTO
uucrutyra (M. I1. OHydpHneHok); cnekTpanbHBIX aHaIH30B — B TOMCKOM mo-
JIHTeXHHUeCKOM HHCTHTYTe H MucTHTyTe reoxumun CO AH CCCP (A. I. I'na-
3yHOBA); PEHTTeHOBCKHX aHaJqH30B —B 3ananyo-CHOupckoM yupapiaeHHH
(B. T. Dpenbypr, T. I1. Kus3ena); TepMHUECKHX H 3MeKTPOHHO-MHKPOCKONH-
yeckux (P. M. Tyxsatryauua u aBtop). Exuduuusie onpeneneuns aGcooTHO-
ro Bo3pacra K-Ar meromoM chenaHsl B s1a60paTOPHH TIeOXAMHH H30TONOB
Hucturyra reoxumun CO AH CCCP nox pykoroacrsom C. B. Bpauara. Pen-
KHe 3eMaH onpepensanck B Jaboparopusx Mucruryra reoxummu CO AH
CCCP (I'. CenuBaHoBa) ¥ pafHOXHMHUUecKuM MetonoM B HMuctutyte sifepHoit
dusuku Ysbexucrana (E. C. ['ypees), H30TONH Kaabuus — B TOMCKOM HHCTH-
ryte saepHoit pusukn (I0. M. Cron6os). TakKe paanoXHMHIECKHM METOLOM
onpefeneHa Kounentpanus sonora (I'. Tnyxos). Ctpykrypuas no3unus psna
37eMEeHTOB B CHIMKaTax yrounsizach Metogom DIIP E. A. 3amorpuuckof
i T. I'. Muxahnosoit B CHOHDPCKOM (PH3HKO-TEXHHYECKOM HHCTUTYTE.

BeinonuuTth Bech 3alVTaHHPOBAHHBIH OOBEM TOJEBLIX H JaBopaToOpHBIX
paGor GbLT0 GEl HEBO3MOXKHO Ge3 cojpeficTBHs aamunuctpauun Huernryra
reoxumMun CO AH CCCP. Henbssi 3a6biTh To BUAManue u Ty APYAKeCcKyIo I10-
MOULL, KOTOPYIO OKA3aJi COTPY/IAHHKH DAa3TUUHBIX Fe0JIOrHYeCKHX OpraHuza-
unit A. T. Cre6aesa, B. M. I'epacumenxko, 1. M. Mypann, 0. M. Konaeranos,
B. 1. borun6os u B. ®@. Xpomblx. Boapmos BEIax B paGoTy Ha MOCTEIHHX ee
sTanax Buecau corpyanukn Mucruryra reoxumun CO AH CCCP A. H. Cyry-
put ¥ A. C. MexOHOMHH, YbH OPUIHHAAbHBIE HAOKIOAEHNS IPHBEJIN He TOALKO
K Godee Yriay6JenHoMy aHaJqp3y reOXHMHH MIPONIECcOB, HO H K MepecMoTpy
HEKOTOPHIX NpexkHuX npejcrapienuii apropa. Hakouen, 6oapmoit Tpyn no ne-
pecueTaAM AHAAH30B H O(OPMICHHIO PYKONHCH B3saH Ha ce6s I'. B. Bypmagu-
Ha ¥ JI. M. Boakosa, Hurepec x pabGote snatoxos reojorun Boer. Canna
A. 1. Illenxosuuxkosa u . B, [lofskoBa, HECOMHEHHO, CIOCOGCTBORAJ GoJiee
NPaBHALHOMY OCBEIEHHIO MHOFHX BOIPOCOB PETHOHAJBHOI r€0JIOTHH H Fe0XH-
MHH MaccHBOB. KpHTHueckne 3aMeuaHHs K PYKONHCH, BBICKazaHHLIE npod.
B. A. Baxpymesoiv u A. M. Kyapmunniv, B. . Bornutosniv n B. M. Bonoxo-
BHIM, NHO3BONKAH WCKAKUHTE CYLIECTREHHBIE €€ HefocTaTKi. BeeM Koaseraw,
TaK )¢ Kak 4 pabOTHHKaAM AHAJTHTHUYECKOH CJYKGBI, XOUeTcs BHIPA3HTL IM1y-
6OKYI0O H HCKPEHHIO NPH3HATeNbHOCTb. ABTOP ocoGeHHO Graroiapen uJeny-
koppecnonaenty Al CCCP JI. B. Taycony 3a npemocTaBieHHYI0 BO3MOK-
HOCThL 3aBEPUINTL 1 ONYGANKOBaTL paboTy.



Prapga 1

OBIMAE CBEJEHWSA
0 TEOJIOTHN PETHOHA

Bocrounniii Caan sipasercs ckaajuateiM o6pamaennen CHOHPCKOi aaT-
Gopmbl 1 o6beaHEgEeT 00JacTh OAKAIBCKOI H YaCTHYHO KaJ/1e/lOHCKOI CKIazL-
yatoctd. CTPYKTYPHBIII NJIAH €ro NpeicTaBiaser r/ibiboByo Mo3auky (pHc.l).
[To A. 1. Cuupuosy u apyrum (1962, 1963), weutpanbHyio 4acTb pernona
sanuMaer Bocrouno-Casincknit antukaunopuil (ITpotepocasn), ocepoit JIHHH-
eli IPOTATUBAIOLIMICS B CEBEPO-3aNaHOM — IOr0-BOCTOUHOM HanpaBJeHHH OT
Euncea 10 10:uoro Gepera 03. bBaiikan. $IApo aRTHKINNOPHS CJAOMKEHO KpH-
CTAJVIMUECKUMH CcJaHuaM¥, KapOGoHATHEIMH TOPOAAMH (JKauMHICKast H Jep-
GUHCKAsT CBHTHI) HMMKHEro mporeposos, amduéonuramu, cianiaMu u 3Gdy-
3HBaMH KYBAMCKOI CepHH BEPXHEro NpoTepo3os, a KPblbs — OTIOKEHHAMH
KaleJ0HCKOTO BO3pacTa.

C wra Ilporepocasii oOrpaluuyuBaeTcs THNHYHOH TEOCHHKIHHA/BION
cTpykrypoit Kusup-Kassipekoro cungaugopus (o61acTh KaJleJoHCKOR cKiaf-
yaTocTH), a ¢ cesepa no mBy I'nmaBaoro CasHckoro pasjoMa OH IpHOASH
k Kanckoii ravi6e, bupiocniickomy # OKHHCKOMY TOpPCTaM — BBIXOHLAM OCHO-
Banus CuGHpckoil M1aTGOPMBI — H YACTHYHO NMEPEKPLIBAECTCH OTVIOKEHHAMH
Mamnckoro nporuda n cy6miaarGopMenubIMu TojmamMu PelOHHCKOH BIajHHEL
Kanenonckne cTpykrypsl npumeikaior K Ilporepocasny, kak 6Ll OTBETBJIAACH
OT HEero, H HMEIOT HHOEe — CeBepO-BOCTOUNOE HWIH IHPOTHOE — IPOCTHPaHHe.
dTo pasznnuMe B HANpPABIEHHH BeAYIIHX 3IEMEHTOB CTPYKTYPhI COCTAaBJSET
oIy u3 cnennduueckux yept TekTonuku Bocer. Caana. 'pannua conpaxenns
[Tporepocasina ¢ 06/aacTbi0 NANE030HCKON CKRIALUATOCTH 00LIUHO (HKCHPYET-
csl MPOJIONBHBIMH TeKTOHHUeCKHMH 30HaMu THia Jleicanckoit, Manckoit, Kan-
cko-Aryabsckoii. Kpome rtoro, crpykrype Ilpotepocasina paccekaiorcs mome-
peunbivu napymwenuamu (CmupHos u ap., 1963). Baxuo ykasats, uTo OT/e/b-
Hble BETBH IPOJOJbHBIX TEKTOHMYECKHX 30H comnpsaralorest ¢ I'iaBubim
CasHcKkHM PasioMOM H KOHTPOJIHPYIOT pasMelllcHHe MaccHBOB ra66po-mu-
POKCEHUTOBOH (bopmatuu.

JIblcaHCcKHit Pa3ioM, K KOTOPOMY NPHYPOYHBAIOTCS MaCCHBEL (JOPMAIHH,
HaxojanuTesi Ha loro-zanagHoMm Kpewie Bocrouno-Casiickoro auTHKAHHOPHS
(Ilporepocasina). On npOTATHBAETCS MAPAJTEILHO BEAYIIHM Ie€0JOTHIeCKHM
CTPYKTypaM pailoHa ot HcToKOB p. lep6unoil o BepxHero Teuenus: p. Kusup.
B 6acceiitie pex Crncum u HInnna pasinom npejcrasiasier co6oii cucTeMy conpsi-
JKEeHHBIX, OYTH MapasaaeJbHBIX HapylleHHH, pacceKallluX HmOposl KyBaii-
CKOH CBHTBI Ha TpaHHle COuleHeHHs ee ¢ GoJjee ApeBHHMH Tonuiamu, Ilupn-
Ha aKTHBHOH 30HH BIIaHe cocTaBiaseT 3—5 KM, npeobnajaiilee Haupasie-
HHE MJIOCKOCTeH CMecCTHTeqdell Ioro-anaaHoe, aMIUINTYAa HApYLIEHUs OlleHH-
Bacrca B 1,0 kM. HanGonee ocnaGnenHbie yyacTkH HapyIIGHHSI 3ajedyBa-
I0TCH LeNOYKOH MaccuBoB ra66po-MHPOKCEHHTOBOTO COCTaBa, 00BLEIHHEHHBIX
B JIBICAHCKHH KOMITTEKC.

HMctopus reonornveckoro passutua Bocr. Casna ouenn caoxuas. [lo o6-
ILETIPHHSATOMY MHEHHIO, I/ Hero yCTaHaBAHBAETCs 110 MeHblleil Mepe NposiB-
Jeline Tpex oporennuecknx uukaos (O6pyues, 1927). MoxkHO cuHTaTh J10Ka-
3aHHbIM, UYTO aHTHKAnHOPHIT Boer. CasiHa oopMATICs B XKecTKYio cTaBGHIn3U-
POBamHyIO CTPYKTYPY B peay/bTaTe OGaiKalbCKOH CKIaAYaTOCTH H B LafbHeil-
IIeM He HCUBLITBIBAJ cyllecTBeHnol nepectpoiikn (Moauanos, 1934). Haunnas
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Puc. 1. Texronnueckas cxema Bocrounoro Caana (Ha ocuose ganusix A. I, Cmupsosa, 19631 JI. M, ITapdenosa, 1967).

| — CuBupckas naardopma (CI}; 2 — kpueranandeckitl noxoas Cubupcexoll naatdopmul. KoMIdeKkcesl; a) Wwapwaaarafickuil, 6) cnoXfncKiil. Faperbit
Ul — Iapsikanraickuii (Aurapo-Okunckuit), 5 —bupocunckuit, K — Kanckuil; 7 — obaactn Gailkanbckoit cknaauatoetn. [7€ — Ilporepocasu (Bocrouno-
CastHckHil aHTHKAHpOpHI): @) a4po, 6) Kpelibg CTPYKTYPb; 4 — 00nacTH KaJefoHCKOH CKaapdatocTd. CHHKAHHODHH: KKC — Knaup-Kaswipegufi, 0C —
Oxunckuil, M — Maunckuii uporu6; 5 — repupnckie crpykrypst. CybnaaThopMelHble OTACKEHHA BEPXHEro naneasof, Bnaauus: PB — PriGnuckas, MB —
Musyennekas; 6 — niaowain pasBuTHA Ta6Gpo # ra06po-amdubonutos (Pty); 7 — nnfca MaccHBOB  raGGpO-NUPOKCEHUTOBON  dopManu: [ — JIuicancKii
1T — Kopnnucknii, 111 — Mauckuii (Pt); 8 — erpatnduunposannsie MaccHBbl raGGpo-crennToBoll (popManuu; 9 — Maccunu raG6po-nHPOKCEHUT- Ay HUTOBOI
dopmannn (no H. M. Bonoxosy); [0 — nosica Maccusos rinepGasuroBoft dopmanun (Cm); I — YCAOBHEHI KOHTYD MHTPYSuil Ha FAyOHHe, BbIAeneHHBIX M0
anomanuam (g u AT); /2 —ray6una (B kM) A0 KpoBAH KpynHbX BoaMyuwlaolinx o0LekToB (OpeanonaraeMuix raGOpOMAHBIX HHTpy3u#t); 13 — pasaoMal:
!/ — Tnasruit Casucknit, 2 — }iucancmi‘[, 3 — Mauckuit, 4 — Kancko-Aryapckuii, § — Kanpatckuii, ¢ — Bupocunckuil, 7 — HKomGonokcknil, 8 — Kutoii-
ckuft (HMa [JOMONHUTENLHOH cxeme): /4 — napywends 3anagno-CanHcKGIo HalTPapielus, BBACIAEMBIE M0 TeodhHIHYECKHM MOaHHBIM; [& — yrog NajeHHA
NAOCKOCTH CMECTHTens M cyMMapHa® aMiIMTyAa cMemleHis (Mo rpaBHMeTpuuecKuM AauubiM); I6 — H3oJAHHHHM peabeda DOBepXHOCTH MOXOPOBHYHUA o
MOLULHOCTE KOpkl (B kM) (mo Byamacory, 1960; Bopucosy, 1967; ®ortHagu i ap., 1965).
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¢ BepxHero pudes, naabueimee pasguTHE PETHOHA NOAUHHACTCH 1lepBOHAYATE-
Homy muiany nopugelickux aedopmanmii (Cvmupsos u ap., 1963). Ocnosuymo
POJbL B 3TO BPeMsi, O4EBHIHO, HIPaJn Pa3phiBUble JHCAOKALHH.

Ouenb XapaKTePHO, 4TO KA/ U3 OPOTeHHYECKNX KI0B B Boct. Casnne
CONpPOBOMKAAJICS CBOHM cOGCTBEHHLIM rab6pouiHbiy MarMatusmom. [aGopou-
Jbl TOCTATOUHO YeTKO HOApasaenasiorest Ha GopMalHOHHKE THIILL H OTIHYAIOT-
Csl 10 CBOEMY IIOJIOXKEHHIO B PASJAHYHLIX I'eOJOTHUECKHX CTPYKTYpax, a TakkKe
110 ocofenHocTaM reoxuMun (Tada. 1). aaBubivMK cpean HUX MOKHO CUNTATb

Tadbawnna 1
Tnasnnie rabGponnnsie komnaexcs Bocrounoro Caana
5 3tan pasBuTHAN DopMauHoHnkl THIT Feoxumuyeckasn
Bospacr CTPYKTYD Kommn.eke (no 10. A. KysHneuony) chelHaan3anusd
Pt Feocniknunans- | Xofito-Oxnuekuit | [aG6po-gnaGazoswii | Ti
Hbi
Ho Cm, « Jluicanckni IaG6po-nupoxcenn- Ti 2 Bep N a8e
TOBBI Sr b Zr
Cm—0 Husepcuonipii Kuanpexuit TCa66po-cuenntorsut | Ti, Sr, Zr

Takue 6a3anbTONAHbIe KOMIMIEKCH], KAK XOHTO-OKHHCKHI, MLICAHCKHNT H KU3up-
ckul, Haubosee npeBHHH XOHTO-OKHHCKHI radopo-1Haba3oBuiii U radopo-
aM@HUOOMHTOBLIH KOMIVIEKC C(OOPMHPOBAJICH B PaHHEOPOreHHYIO CTA/IHIO HHIK-
HEro MpoTepo30, JblcalCKui radbpo-nIHPOKCEHHTOBLIH CUHTaeTCsl COCKIaiua-
ThIM, OGOpPMHUBWIHMCA B TNEPHOL 3aMbIKaHUs  [O3MHCACKEeMOpPHHCKHX
KOMTIEHCAIHOHHBIX NpornboB. Hakonenm, HHBePCHOHHBIL 3Tam KaleloHCKO
FEOCHHKJIHHA/IH O3HaMeHOBaJics craHoBaeHuneM Kuzupckux crparuguiupo-
BaHNBIX MaCcCHBOB TadOpO-CHENHTOBOTO cocTaBa. TaxkuMm 00pasoM, eciaH npo-
CAeTUTh BCIO reoqornueckyio ucropuio Boer. CasiHa, MOomxHO UPHATH K
BBIBOAY O TPEXKPATHOM, N0 MCHbLUeH Mepe, IpPOsABJACHHH Tab0pOHAHOTO
MarMaTuaMa H O TECHOH CONOAYHMHEHHOCTH MAarMaTH3Ma H TEKTOHHKH
(Faasynos, 19646). '

HenocpeAcTBEHNO B pafloHe HecaeoBalinst pacnpoctpaneHbl TOMIH npo-
Tepososi u puges. ITopoapl namneo3oss NoJIL3YIOTCH MeHbUIHM Pa3BHTHEM
(puc. 2). K cambiM ipeBHHM 00pa3oBanusiM OTHOCATCS IPaQHTHCTBIC MPaMo-
phl fepOunckoit cuthl (Pt;), KoTophle BCKpHBaOTCA B AAPe aHTHKAHHOPHS
¥ TPOCJIENKHBAIOTCH HA WHPOKOH IJIOULAAN OT HCTOKOB p. Mana B Hanpasie-

Puc. 2. CxeMa reoJIOrHiecKoro crpociusi pafiona BepXHEro TeueHHS
pex Cucnm u Wanna (no ®. 51 Tlany, A. . lleaxosnnkosy ¢ aonoa-
HeHHeM aBTopa).

{ — fgepbHnckas KapOoHaTHasm H KafiMmunckas (rycraf LITPHXoBKa) caaHuepas
<BHTH (Pt)); 2 — Kysaiickaa sddysusno-caatuesas (Pl;) »u nasnosckas kapbo-
HaTHAs (BepxHHH DHped) cBATH; 3 — reppurento-sddysusuan toaua (Cm; —);:
4 — MaccuBnl  raGGpo-nHpokcennToBoft  dopmaunn: I — IMogasicanckuil, ll_—
Jincancknit, 111 — Keapauckuil; 5 — rpanuTonAsl Hepacunenenune (Pz); 6 —
TeKTOHHYECKHE HapyleHua.
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HHEH K foauHe p. Hepounol, nputoka Euncen, u ganee Ha OB k uentpaibHoft
yactd Boer. Casia (J{u6pos, 1964). Ykasannsle MpaMOpPLI COMVIACHO nepeKpH-
BAWTCA KBAPHHTAMH M KBAPUEBO-TPa(UTHCTHIMH CHIaHIAMH XKaHMHHCKOH
ceuthl (Ptl)). Buinie ¢ nepepriBoM B OTI0XKeHHAX 3a7deraeT KyBalcKas CBHTA
seJleHoKaMeHHbix 3 y3HBOB H aM(PHOOMAUTOB ¢ HOAUHHEHHBIMH MapKHPY IOIIH-
MH TOPH30HTAMH CJAHUeB ¥ u3BecTusikos (Pty). Bepxnue wienn xyBafickoi
CBHTHI CBA3aHbl MOCTENEHHBLIMH NEPEXOLaMHi ¢ GUTYMHHOSHBIMH H3BECTHAKAMH
NaBJOBCKOH (OBCAHKOBCKOH) cBHTH Bepxuero pudes. [Tocneanue, no rannum
A. 1. [ITenxoBEUKOBE, TPAHCTPECCHBHO NEPEKPLIBAIOTCSH TEPPHTeHHO-3¢(dY3UB-
HO-CTaHIEBOH ToMIiell HHKHero KemMGpus, HayOoaee BEICOKHE TAaCTH KOTOPOH
npejcTapienst pHdorennsMu 6anaXTHCOHCKUMH u3BecTHAKaMu {mo @. §. Ila-
ny —Cmji ) ¢ ¢ayHoil apxeonuar caHaMITHKIOJIBCKOTO KOMILIEKCA H TPHIO-
OuTom, onpenenennnix JI. H. Penunoli xax Rondocephalus mirandus Pokr.,
Poliellina lermontovae Polet., Bonnia sp. Paspes najneosos BeHyaercs Kpac-
HOUBETHHIMH I'PARETHTAMH, JeKallHMK B rpadenax HIH Ha pasMbIToH oBepx-
HOCTH IOPOJ NpOTEpO30st H BepXHero puded. BospacT KpaclouBeTOB npeano-
JIOKHTENLHO AaTHPYETCH HUMKHUM JIeBOHOM, XOTS He HCKIIOYaeTcs NpHHAM-
JIeKHOCTb UX K CPEeHEMY HJIH BepXHEMY KeMOpHUIo.

Buemamomumu 1nd MaccuBos (GOpMaIHy NPeHMYIECTBEHHO SBIAIOTCH
HOPOJBl KYBaficKOH H MaiMUHCKON CBUT H YaCTHUHO NaBiaoBcKoil. OcTaHoBHM-
cs HoApobHee Ha uX YCIOBUAX 3aJeratisi, BEHICCTBEHHOM COCTABe H XapakKTe-
pPe MeTaMopdnsma.

sRaiimuaerasn ¢puTa

B sanamuoft wactu Boct. Casna sKaiiMMHCKAsi CBUTA 3aKapTHpOBaHA Ha
Cuenmero-Baraxtuconckom BoAopasnede, o6paileHHOM K ToiuHe p. Bamax-
THcoH. Ona uMeer oanoo6pasublii Gpauuaabibiil TPOQHIL H Ha BCEM NPOTAHKE-
HuHR o Hetoxos p. Cuenm o xp. Keapauckoro clloXKeHa KBapueBo-rpadurs-
CTBIMH CJaHLIaMH n KBAPUHTaMH ¢ NPOCIOSIMH CEPBIX MPAMOPOB. B Manckom
nporie Ha CeBepHOM Kpble aHTHKAHHOPHS CBUTA MPEACTABJIeHA CEpPBIMH
NOJIOCYATHIME MPaMOpaMH, PHTMHYHO Tepec]aHBAOMUMHCA ¢ KBapUHTaMH
H XJIOPHTORBIMH clanuami. B wenrpansuoi vactu Boctounoro Casna mHorHe
HCCJIe0BATENN ONUCHLIBAIOT ITAaYKH INIArHorHeiicoB, aM(puGOIHTOB, rpaduTH-
CTBIX M3BECTHAKOB. K aHanoram »KafiMUHCKOH 311eCh MOKHO OTHECTH SIHTO3UH-
CKYIO H ypraroasckyio csutsl ([AuGpos, 1964).

}}{aﬁMIf!HCKaﬂ CBuTa CBA3aHa NOCTEHNeRHBIMU nepexcjlaMy ¢ NoACTHAAlo-
el ee 1epOUMHCKON CBUTOH, Olarolaps yeMy OHa I1ePBOHAYANBLHO OIIHCHBA-
aack B. M. HaupkunniM B cocTaBe jepOHHCKON Kak MOJCBHTa. I'paHuua Ky-
BaliCKOR M KafMHHCKO{l CBUT NOBCEMECTHO M3BIOHKTHBHAs. Hapyuenne
buxcupyeTcss MOP(OJOrHIECKH B BUIE KPYTOTO YCTYNa, a TaKKe HHTEHCHBHOIN
nnoﬁqamcmto. paccnaHileBaHuieM ¥ OKBapllcBaHHUEM TIOPOI. C.’IOHCTOCTb
H paccadaHuoBKa KBaApUHUTOB MaUMUHCKOH CBHTbI nanaT Ha wro-zanaj nomn
£.50—60°. Mounocts CBHTHL JUIst paifoHa BepXHero TeuenHst p. Banaxtucou
b. @. Xpomeix ouennpaercs 5 1800 m, a aas ncroxos p. Kaswip A, . Cmupho-
BHM — B 2000 M.

Boabmunerso nccienosateneit Boer. Caand oTcTaHBaeT NpoTepo3oil-
CKH BO3pacT KalMHUHCKON # JepOHHCKOH CBHT C TOH JHIIb Pa3HUNei, 4To
onuu (Yanpkuu, Xomenrtosekuil, 1957; [lleTKOBHHKOB) OTHOCAT HX K HUIKHEMY,
a apyrue (XpoMBIX) — K BepXxHeMy NpoTeposoio. AHAJIOrH HH30B KallMHHCKOR
CBHTELI, 110 JaHHBIM onpeneacHus abcon0THOTO BO3pacTa no 6HOTHTY C yyeToMm
BOSMOMKHOro oMoJiomenns, umeor Bogpact 1600—1700 man. mer (JduGpos,
1964), uto coorsercrayer panremy nporeposoio (Crapux, 1961). JI. . Myca-
T0B (1962) na ocuopanmn paupaibHOro aHaJH3a OTIOKEHHH palHero npore-
PO30s1 LiesiaeT BLIBOJL O TOM, UTO CYIIECTBEHHO KapGoHATHLIE OTIOXKEHUs Jep-
OHHCKOH cepuH, BKIIOYA0IHe KallMHHCKYIO CBHTY, HE OTHOCATCHS K HOPMalb-
HOMY FeOCHHK/JIMHA/JIBHOMY THITY M 3TOT NEPHOJ BPeMEHH XapaKTepH30BaJICst
CTaOUNBHEIMH YCJIOBHAMH CelHMEHTAalHu.
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Hysaiickas esura

Csura 6uita Buepsbie shiienena B. M. HaupkunbiM 8 1947 r. na xp. Man-
ckoM. [To nocmennum crpaTurpadAyecKHM cxeMaM OHa Hapsily ¢ MaHCKOH
H yPMaHCKOil cBUTaMu 00pasyeT COXKHYI KyBalcKylo cepuio. B paiione mac-
cHBOB JIBICAHCKOrO TOSica OTJOMKEHMS CBHTHI B IIaHe O0pasyioT NoJjocy
wHpHHOK 4—5 KM, KOTopas npoTsruaercss or HeTokoB p. Taexublit CacuM
no xp. Kenpauckoro, caaras rops Ilupamuna, Poccninb, JIsicad, u yxoaur
B BepxHee TeyeHue pek Ilunna w Kuzup (du6pos, 1964). B cocta cButhl
3/leCh BXOJIHT MECTPHI KOMIJIEKC MOPOA: OT OCHOBHBIX 3((ysnBoB, aMmpuodo-
JIUTOB, KaPOGOHATHO-XJIOPHTOBEIX H APYTHX MeTaMOp(QHYeCKHX ClaHUEeB 10 H3-
BECTHSIKOB. K 10ro-BOCTOKY OT 3TOro paiioiia ys3Kast moJoca KyBaHCKOH cepun
npocaexupaercss p Herokax pexk Kaswmp u Kummkuxewm. Ha cesepHoM Kpolie
Boctouno-Caslckoro alTHKINHOPHSI CBHTA IIPeJiCTaBleHa NPeHMYILeCTBENHO
AnabasoBuiMu nopduputamu 1 ux tydamu (Xomenrtosckuii, 1957), xapakre-
pHayercst GOJIbINOH (auHanbHON H3MEHUHBOCTLIO H He3HAYHTeJbHOH MOIN-
nocrpio (Bepann, 1967).

Yacras nepeMe;kaeMocTh VKa3aHHBIX NIOPOX B paspese, CHAbHOE 3e/eHO-
KaMEHHOE MepepoxKaeHHe 1 3HaUnTe/bHast AHC/AOLHPOBAHHOCTD, HE [I03BOJISI0-
ufHe BO MHOTHX CJAydYasix OTJIHYHTH B Nosde 3dy3nBHBIE PAsUOCTH OT 0CaL04-
HBIX, HApsily ¢ IJI0X0# OOHAXKEHHOCThIO CO37al0T OOJbIIHe TPYLHOCTH IIPH
H3yuYeHHH JHTOJIOTHH U CTPYKTYpHl cBHTHEL. Ho B pesyiabrare JeraJbHOro H3y-
ueHHs 06HapyKUBAETCH, UTO, HECMOTPA Ha TAKYyI0 CJIOKHOCTh H MECTPOTY cO-
CTaBa, BCE e OTJeNblible POICTBeHNble TPYNTLI NOPOJL 3aHUMaloT ONpeseael-
HOe MeCTO B CTPOeHHH cBHTHL. [103TOMY ¢ yUeTOM AaHHBIX MO CMeKHBIM pano-
H4AM OHa MOMKeT OBITh YCJIOBHO paculeHeHa Ha TPH MOACBHTLI, OTIHYAIOLIHECS
KaK JIMTOJIOTHYECKH, TAK M 110 OTHOCHTENBHOMY CTparurpaduieckoMy moJo-
JKEHHIO B paspese.

1. HuxHas noacsuTa — seleHoKaMeHHble 3(¢ysuss, nnabdassl, Mopdu-
PHTHl (CHMWJIHTEI) ¢ NPOCIOAMH H3BECTHSKOB, XJIOPHTO-CEpHIHTO-KapGoHAaT-
HBEIX ¥ YTJHCTHIX caanies. Momuocts 800 m.

2. Cpennsis mojicBHTa — aM(puOOMHTE, COOCTBEHHO POroBOOOMAaHKOBbIE
H Dexe MOJNEBOMNAaTOBHIE, 3MHA03WTH, JHH3BI M3BECTHAKOB 1 KapOOHATHO-
XI0pHTOBLIX ciaanues. MomHocTs 550 M.

3. Bepxuag noacsnTa — moJMeBOMINATOBEe aM(pHOOIATE (IaTHOTHEHCH),
CJI0H KBAPIHTOB, OUTYMHHO3HEIX H3BecTHAKOB. Momnocts 400 M.

Hameuennoe namu pasjesnenne 6a3upyercs Ha OMOPHBLIX paspesax, MpH-
9eM 3TH paspeshl HENIOXO VBA3BIBAIOTCH Me:kay cobowo. B To ke Bpemsa ounn
He TMOJJIaI0TCA MOJHOMY CONOCTARASHHIO CO CTPATOTHIAMH CBHTHI N0 p. Mana
(o B. M. HaupkuHy) M CHHXPOHHEIMH OTJOMKEHHSMH B JAPYFHX yuacTKax
Bocr. Casina, uro oGbacHAETCH, ¢ OHOH CTOPOHBI, PE3KOH (Gaunanbiol H3MeH-
YHBOCTLIO COCTABa OTJIOKEHHI N0 BEPTHKAJM H NO JaTepatd, a ¢ JAPyroi —
CHJIBHBIM HX METaMOP(H3MOM B 30le PerHoHaJbLHOro pasioma.

HanGonee pacnpocTpaHeHHBIMH MOPOJAMH CBUTHI SIBASIOTCS 3D Y3UBHL,
npetepnesiiie 3ejeHoKaMeHHoe H3MeHenue. (¢ V3HBH NMEIOT 3€1eHOBATO-
Cepyr OKpacky, a(pupoBylo, pexe NOPOHPOBHIAHYIO HJIH MHHIAJEKaMeHHYIO
CTPYKTYPY H HecyT cJiellbl CHILHOTO KaTakidasda M pacclaHuoBKku. B obHaxe-
HusiX uacTo OGHAPYHUBaeTCs 1apoBas OTAENBHOCTb, NepecaanBalne ¢ ILia-
CTaMy H3BECTHSIKOB M MHUKPOKBADIUHTOB. DP(PY3HBE COCTOAT H3 BLITAHYTHIX
JeieT miarnokaasa (Ne 5—7), nOrpy:KeHHbX B 4elyAuaTo-BOJOKHHCThIH Ga-
8UC XJIOPHTA H aKTHHOJIHTA C IPHMECHIO KaJlblHTa, STHA0TA, OU3HTA U cdena.
ITo cocraBy onm orBeuaior nua6asam u cnmantam. He uckmiouaercs npH-
CyTCTBHC B paspesax aBruTosbiX nopdupuros (Ilenkosnuxor, 1962). Cie-
AyeT MOAYepPKHYThb, MTO B HEMOCPEACTBeHHO B6JH30CTH OT IeNH MAaCCHBOB
ra6opo-nupOKCcenHTOROI GopMalun nepBuyHas crpatuduKallng CBUTHI 3a-
TylleBaHa MeTaMOp(HH3IMOM.

AHaJIorHyHble 0 COCTABY M CTPYKTYpe TOPOABI ONMUCAHB BO MHOFHX paiio-
nax Anrae-Casncxoit o6aacru. HauGoaee IIHPOKO PasBHTH OHM B Hpejenax
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JoxemGpniickux ribi6 Boer. Casina u ceBepo-Boctoka TyBbI, /e TAKKe OTHO-
carcy x nuabaso-cnuiutoBoi Gopmauuu (Lleaxoenukos, 1962; Yepunimes,
1964).

B Bocr. Casiiie BepXHssi 4acTh KyBaficKOH cepHH UMeHyeTcsl 0aXTHHCKOH
cBHTOMH. BAN3KO# K Heli MOKHO CUHTAaTh THOepKyabckylo ceuty A. I'. Bomorau-
na (1929, 1931), BosMoxKHO, MoKapckyio cButy A. 1. AnaronaveBofl u cBUTY
meracaanues ®. f. [Tana. [lo cRoMM reosoro-nerporpaguueckuM ocobeHHo-
CTAM OTAENbHbIe YaCTH KyBaHCKOH CBHTH HMEIOT MHOTO O0IIEro C HHbLeKIIHOH-
Hofll nosocoft ¥Ypana, ocsemennoi B pa6orax H. A. Illtpeiica (1951), O. A. Bo-
poGresont (1946), B. ®. Mopxoskuuon, H. I1. Jlynanosoit (1953).

B Bonpoce o BOgpacTe KyBAHCKOH CBHTHI HET einHOro MHeHus. Bee 3ene-
HOKaMmenuble oGpasopanus sanajanoi yacty Bocr. Casna A. 5. Byasnnnkos
(1929) ornocun K HHkHeMy KeMOpHio, A. I'. Bosoraun (1931) na ocnoBanuu
IIHPOKHX INIOMIATHBIX HCCAeJOBAHWE CYUHMTAJN €€ BO3PACT IEPEXOIHLIM OT
kembpus k opjaosuky. B. M. Yaupkun onucan 3Ty CBHUTY B COCTaBe NPOTEPO-
304, Benen 3a aum @, 9. I1an, a Takke B. B. Xomentosckuit (1957) orcrau-
BaloT ee mporeposoitckuii Bozpacrt. . M. Mycaros (1964) u B. I'. Huxyab-
UeHKO CUHTAIOT, YTO TMOPOJALl KYBAWCKOH CepHH HMeloT pH(elcKHH Bospact
i CO BpEMEHH HX OTJOMKEeHHs HAa4YHHAETCS 3Tam Pa3BHTHA KaJeJIOHCKOH reo-
cunkanHaan Bocer. CasiHa, cCONpOBOXKAAIOIUICS NePECTPOAKONH CTPYKTYPHOTO
unawa peruona. A. [I. Weaxosuukos (1962, 1965) orHOCHT KyBalickue
3(p@ysuBsl K BePXHEMY NPOTEPO30I0 (NPH ABYYIEHHOM ICJEHHH), OCHOBbI-
BasiChb Ha COrJTACHOM MOJACTHJIAHHH uMH PHPEHCKHX OTIONKCHHHA # HaXoldKax
ranek 3Tux 3ddysnBoB B GazalbHBIX KOHIJIOMepaTaX HHMKHEro KeMopHs.

BsaumooTHomIeHHe TOPOJ KYBAHCKON CBHUTHI C MOACTHIAIONHMH H nepe-
KPLIBAIOWINMH OTJIOXKCHHAMHA yCTaHaB/INBaETCsl B paiioHe Topul Jlbicau, rie
«KYBAHCKHC» [OPOABI HAJMEraloT HA «KAHMHHCKHE» H COTacHO NepekpbiBa-
IOTCH H3BECTHAKAMM naBJioBcKkoil cBaTe. KyBalickas cBuTa 3alieraer Ha »Kai-
MHHCKOH € YIVIOBLIM HeCOrJIacHeM, CBHAETeNbCTBO UeMy — BbillaJielite U3 pas-
pesa MOLHOH NMayku MeTaMOp(hHUYecKHX CJAaHUEB, HMEIOMHUXCS B OCHOBaHHH
KyBafickoil cepun B cocennenm CefiGuiékom paiione. Ctpaturpaduueckoe mnomo-
JKeHHe Mopoj Kysalickoil cBuTH B npenenax Mauckoro nporuGa B. B. Xomen-
ToBCKHH (1957) nokaseiBaer: a) peaxo HecorylacHbIM 3ajleraHHeM Ha HHX
KeMOpPHHCKHX OTJIOMKEHHi, B BMKHEll yacTH COOTBETCTBYIOLIMX a/llaHCKOMY
sApycy; 6) HanHuMeM YIJIOBOTO HECOrJacus Me1y KyBalcKoH n KaHMUHCKOMH
CBHTAMH, Hajlerandem ee Hd pPAa3MHYHBIC TOPHU3OHTLI KAHMHHCKOH CBHTHI;
B) HaxOJKaMH B IICPEKPEIBAIOLLNX €€ H3BECTIAKAX [aBJIOBCKON CBHTHl CTPOMA-
TOJMUTOB H, HAKOHEI, T') HIEHTHYHOCTBIO pa3pe3a CBHTHL C NPOTEPO30HCKUMH
TonmaMu B Enncefickom Kpsixe u Boctounoit uactH Bocr. Casina. Ilo muenuio
H. M. Yepnsimesa (1964), cnuauto-jnatasosas popmauns Boer. Caana ot-
Beuaer HauaJbHOMY 3Tany pasBUTHA pHQEHCKO-Na1e030HCKOH reOCHHKIHHAH.
3uauenne abco/OTHOrO BO3pacTa Kysaickoi ceuthl (450—500 maH. mer) He
OTBEUaeT ee reOJOTHYECKOMY BO3PACTY, a OTPaXKaeT BpeMs Hoc/egHero sTana
metamopdnama (Xuabrosa, Kpslnos, 1964).

Ilasnoseras esura

K pudeiickim 06pasoBaHHaM OTHOCHTCS TONLLA GHTYMHHO3HbBIX U3BECTHSA-
KOB ¢ IPOCHAOSAMH TPpa(@HUTHCTLIX CIAHIEB H MecCYaHHKOB IABIOBCKOH (OBCSH-
KOBCKOI1) CBHTBHL. TeppHTOpPHAIBHO 3TH OTJIOMKEHHS KaPTHPYIOTCH 110 TOJIHHAM
pek Cucum u ITasaoska (nputoku p. Bamaxtucon). MoOmHOCTb CBHTHI B pa3-
HBIX paifoHax koaebaercs ot 800 po 1000 m. @aunansibit NPOGHIbL He OTIH-
yaercq 6oabuM pasznoobpasuem. B obuieM MOHOTOHHBIH pazpe3 GHTYMUHO3-
HbIX M3BECTHAKOB HHOT/JA OMKHBJASETCS 1OSBJEHHEM Psijla BhIIEPKAHHBIX 110
MOLIHOCTH CJIOEB YePHLIX MHKPOKBapIHTOB, PO30BATHIX JAOJIOMHTOB, NPOCIAOEB
tochoputros (BepxHee teueHue p. CeiiGa). B CucuMckoMm paiiole B OTIE€/b-
HBIX JIHH3aX MOXHO TPOCJAEINTh OCBETJCIHHC M3BECTHIKOB B KOHTaKTe C
raG6pongamu.
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M3BecTHAKH HMEIOT Cephiil 10 YEepPHOTo UBeT, CAOHCTOe HAM MacCHBHOE
c/l0KeHHe, HepaBHOMEPHO-3ePHHCTYIO CTPYKTYPY, B CBEKeM H3JoMe MaxHyT
cepoBOAOPOAOM. B mmndax onn o4edb 4acTo OOHAPYIHUBAIOT THIIHYHBIH HHKPY-
CTAIMOHHBLIH Y30p, KOTOPHIH Ha NMOBEPXHOCTH BLIBETPHBAHWA HHOTAA TPHHH-
MalOT 3a pa3pe3bl KyGKOB apXeolHaT WiH BOAOPOCIH. LIBeT H3BeCTHAKOB 3aBH-
CHT OT HX MeTamMOp(HaMa: ¢ yBeJTHIeHHeM CTeNeHH MpaMOpPH3allHH H3BECTHAKH
cranosaTcs cBeriee. OnHa M3 XapakTepHLIX UepPT COCTABA H3BECTHSKOB DH-
des — ux Boicokas ¢ocdaronocHocTs H cTponuuenHocHocts (A0 0,5%). Cie-
JIYeT 110/{4ePKHYTh, UTO BO3PACTAHNE KOHUEHTPAUH ST OT APeBHHX K MOJOIBIM
H3BECTKOBHCTHIM oTJoKeHHsiM Boct. CadHa, NO-BUAHMOMY, OTpaxKaer o0lLHe
3aKOHOMEPHOCTH OCa/lKOHAKOMIeHHs1 B 3ToM pernoHe Cubupu. ITOT BBIBOX
noarsepxaaer npeacrasiaenne A. I1. Bunorpazosa u A. b. Ponosa (1952)
O HaKONJEHHH 3JeMeHTa B «YHCTBIX» KapOGoHaTax 1O Mepe IBOJIOILHH 3eMJIH.

KonTtakrhel H3BECTHAKOB IaBJAOBCKOH CBHTHI ¢ aM(HOOJUTAMH KyBaHCKOMH
CBHUTHI IOCTENEHHEIE — B 30HE Nepexoja Mexay ABYMS ToJaLamMu Habmogaercs
MHOTOKpAaTHOE TnepecianBaHue aM(pHOONHTOBBIX C1AHIEB H JIMH3 H3BECTHAKOB
MomHocTho oT 1 10 80 M u nporaxenHocTso 10 1 kM. [Ipu onpenenennn crpa-
THrpadHUecKoro MoJOKeHUs IaBJIOBCKOM CBHUTBLI MBI ONHPAJHCH Ha Pa3pessl
no p. banaxrucon u k1. Keapauckomy, uayuennnoie ®@. f. Tlanom u A. 1. Ulen-
KOBHHKOBBIM, JIé H3BECTHAKH CBHTHL CJIATAIOT SIIPO CHHK/IMHANBHOU CKIAAKH
W pacnosaralorcs Buiue 3QdysnBoB H aMpuOOIHTOB KyBalCKOH CBHTHL. ITo
MO3BOJISIET CYHTATH ee HH¥KHe# Bo3pacTHOil rpanuuei Pts. Bepxumit npenen,
OUYEBHJIHO, OMpPEIeNseTCs HeCOIVIaCHBIM HaJleraHHeM Ha JaHHble H3BECTHAKH
(hayHHCTHUECKH JIOKa3aHHBIX OTJIOKEHHH HHKHero keMO6pus. Pudelickuii Bos-
pacT NaBJOBCKHX (OBCSHKOBCKHX) H3BECTHSKOB MOJAKPENIseTcs HaXoiKaMu
B Hux Bogopocnei Osagia (Penuna, 1956; Xomentosekuit, 1957).



I'nasa 11

COCTAB M METAMOP®U3M
BMEIMIAKONNX TOPOJ

B npenenax Jlncanckoit u Manckoil TekTonn4eckux 30H 3¢ Qy3HBLl CHIb-
HO JHCJOUHPOBAHEI H pacClaHIOBaHbl, BEIGOPOUHO KaTaKkJgasnpoBatbl. Xapak-
TEPHO, UTO OHH HeCcyT caeinl folee NHTEHCHBHOTO MeTaMopdH3Ma, ueM aHalo-
ruunpie 06pas3oBaHus, HaXoNsINecs Ha HEKOTOPOM YHajJeHHH OT pasioMma.
D10 06CTOATENBLCTBO, HAPAAY C IIHPOKHM JHHEHHBIM Pa3BHTHEM CpPEAH Mojef
2t y31UBOB TAKUX NOPOI, KaK aM(PHuOGONHTE H MHTMAaTHTEL, 1aBHO IIPUBJEKAI0
BHUMAHHE HCCHeOoBaTeqell H HAXOAWIO B HX TPY/AaX paziuuHoe 00bsAcHEHHe.
I'naBnoe BHHMalHe TPH 3TOM OOBINHO YASIAIOCH IMPOHCXOMACHHIO aM(pH-
GOJHUTOB.

Tag, II. A. Bacuanes, snepBoie B 1942 r. kpaTko onmncasuini MeramMmopu-
yeckne noponsl Bepxnero Cucuma, cuutan aM(puOOIHTH HPOLYKTOM Iy HOKO-
IO PerHoHaJbHOrO MeTaMop(Hu3Ma i Ha 3TOM OCHOBAHHHM OTHOCHJ K CaMOMy
IpeBHeMy apxelickomy xKommiekcy Bocer. Casana. @. §I. [lan cBaswiBan amgpu-
OONWTHL C KOHTAKTOBLIM Meramopduamom. Onta u3 Hanbojdee XapaKkTepHbix
ocobennocTel JIBIcAHCKOH TEKTOHHYECKOH 30HbI 3aKJAI0UAeTCA B TOM, UTO B HEH
HNPHCYTCTBYIOT TOpPOJibl, NPHHALNEKALHe PasiHuHbIM MeTaMophHUECKUM
tamuam.

B coortBercTBuu ¢ Kaaccnduxauneir ®@. J1. Tepuepa (1951) namu Beigens-
IOTCS cae/lylomue THIb MeTaMop(Huuecknx obpasoBaunii: a) 3hQy3uBsl B 3e-
JCHOKaMeHHOI cTanuu uaMeHeHus; 6) anbOHT-aKTHHOJIHT-XJOPHTOBHIE CJ4H-
116l 3eJeHOCHaHIeBol (pallui; B) pOroBOOOMaHKOBbLIC W 3MHA0T-aJbOHT-aKTH-
HOJHTOBBLIE CAaHUB 3NHA0T-aMbudoruToBoi dauuy; r) aMpuboOTHTE cob-
crBenHo amM¢uboaurosoil panun. Kpome yxazanubix nopol ofHapyXKHBAIOT-
CS1 MUTMATHTBI, a Takxe CeKyllHe Tena rab6po, NHPOKCEHHTOB H CepIieH-
THHHTOB.

PaccmarpuBaeMasi 30Ha HMeeT CJOMKHOE TeoJOrHYEeCKOe CTpoeHHe
(puc. 3). B oTaenbHbIx yuacTkax B pasHoil cTeneHH MetaMopQu3oBanibie no-

s

vov ] [0 ]e [Fer]s [F2a]s WS BNe [/ ]

Puc. 3. Paspesn uepes 3ony pasioma.
I — stpryauBel; 2 — XNOPHT-AKTHHOJANT-aNLOUTOBEIE H § — 5NHAOT-AKTHHOJAHT-
anpOuToRMe cnannw; 4 — amduboautw; 5 — raGGpo-amdpubonnt; 6 — mac-
cHBbl rad6po-NHPOKCEHHTOBOTO COCTABA; 7 — TEKTOHHYGCKHE HAPYIUEHHA.
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POJLBl HACTOJIBKO TeCHO TepeMeraloTcsi APyr C JApYroM, 4To Ha IepBhli
B3r/Isid HEBO3MOMKHO BBIABHTb KakHe-1nO0 3aKOHOMEPHOCTH HX pa3MelleHus
H B3auMooTHOowmeHHs. OHH He 3aHHMAIOT MHPOKOH MUIOMIAIH, claras OTaeNb-
HBble JHHeHHble N0M0CH B HanGoee ocabIeHHBIX yuacTKax pasiaoma. [Ipu ne-
TaJbHOM H3YUeHHH pa3pe30oB BLIPHCOBLIBAETCS MOSICOBOE CTPOEHHE 30Hbl.
[Ipexne Bcero, oopauiaer Ha ce®s BHHMAHMHE TecHas NMPOCTPaHCTBeHHAR NPH-
YPOUeHHOCTh Hanbogee MeTaMOp(H30BaHIBLIX NMOPOA H NMPOAYKTOB Ipolecca
GUOTHTH3AUNH 1 aAbOHTHIAUNN K UCHTPAALHON YaCTH 20HBI, KoTOpas QHKCH-
pyercs 1nernouykaMu rab6po-InHPOKCEHHTOBBIX MACCHBOB H YYaCTKAMH Pa3BHTHSA
murMatutoB. HaGaonaercst takike nNpuypoueHHOCTh aM(HOOMIHTOB K 30HAM
HOBBIIEHHOH PACCAAHIOBKHE H TPELLIHHOBATOCTH,

ITo Mepe yaajdeHus OT LEeHTPa 30HBI B HalpaBJclHi, ONepeYyHoM POCTH-
paHuIo, cTenelb MeTaMopduamMa 3¢§y3upoB yMenblaercs. AMGuGOIHTH CMe-
HSIOTCA POrOBOOOMAHKOBBIMH ciaaHmamu. [lociennne mepexoasit B 3MHAOT-
AKTHHONHUT-aAbOUTOBLIE CAaHIbI, KOTOPLIE, B CBOIO O4Yepe/b, YCTYHAKT MECTO
XJOPHT-aKTHHOJHT-aJbOHTOBLIM ciannaM # 3pdysusam B 00bIUHOH 3eeHoKa-
MeHHOit (hasze cocTOTHHS.

OctadoBUMCS Ha neTporpaduueckoil XapakrepueTike NOpoJL, pacnojiaras
UX IOCJIe[OBATENbHO OT CJaa00H3MeHeHHBIX K Gojee MeTraMop(H30BaHHBIM.
[TpeBapuTebHO OTMETHM, YTO KAAA0i gaunn MeramoppuaMa IpHCYLIH CBOH
coOCTBEHHble THIIOMOP(HBIE ACCOUHANNHE MHHEpPaJOB, «IepBoe IOSIBIeHHE KO-
TOPHIX (IIpH nepexoie OT HHU3KOH K Go/iee BHICOKON CTyNeHH MeTaMopgduima)
OoTMeuaeT HapyiKHble TPaHHUBLI paccMaTpuBaemoil sonb» (Emucees, 1959).
Hanpumep, amasa seqieHocaHleBol (aiuid XapakTepHLl XJOPHT, aabOHT, LA
snunoT-aMPubOMUTOBON — CHHe-3e/1eHasn porosas obOMaHKa.

I. Meramop(uaM ONHCAHHLIX Bhille 3((Y3ABOB NPHBOAHT K BOSHHKHOBE-
HUIO 34 CUET HHX MOPOL albOHT-aKTHHOJAT-XJOPHTOBOLO COCTABa CaaHIeBa-
TOH, CUKOBOH TEKCTYPHl B HeMaToGAacToB0H An00 ncesAonopdupodractoBol
MHKDPOCTPYKTYpHl. B cocraBe mopoasl CyHIeCTBEHHYIO POJb HIPAIOT XJIOPHT,
aJbONT, MOAYHHEHHYIO — aKTuHOMuT (2V=-—70° cNg— 16°), cden, pyrua
(MroJiouKkH B IJIarHOK/Iase), KBapi, 31HAOT.

II. K 6oaee meTaMop(u30BaHHBIM 1OPOLaM (ailiu STHA0TOBHX aMbuGo-
autos, 1o TepHepy, oTHOCATCS POrOBOOGMAHKOBRIE H 3HAOT-albOHT-aKTHHO-
AuToBble cnannul. [To BHemneMy BHAY 3TO CIaHLEBATO-NONOCUATEIE MOPOAHL,
COCTOSIIIHE H3 3e/IeHOil POroBOil 0OMaHKH H anb0uTa. B 3aBHCHMOCTH OT CO-
JepKaHnsl MUHEPaJIOB BHIAGASIOTCH COOCTBEHHO POroBOOOMAaHKOBBIE H aJbOHT-
POroBooGMaHKOBLIE CJIAHILBL.

B cocra neppo# rpynne BXOAAT HOYTH MOHOMUHEpaidbiibie 00pasoBanng
H3 CHHe-3eJIeHoro aM(pubo/ia u IpUMecH 3nH10Ta, aabbura. OTIHIHTeILHAA HX
qyepTa — BEICOKAs PYTHA0OHOCHOCTh. AMPHOOI 30NHA0T-a/Ab0OHT-aKTHHONNTOBBIX
H aM(HGOJIOBLIX CJAHLERB INIEOXPOHPYET B 3eJeHLIX H CBETIO-3e/1eHBIX TOHAX,
obpasyer uiecToBaTbie, HroJb4aThie KPHCTAMILL. [IpH yBelHueHHH B 3JeKTPOH-
Hom MuKpockone (12000 pa3) o6Hapy:KHBAIOTCSI KOPOTKOCTOJ04ATEIE KpH-
craaabl. ITo ontnueckum koHcrantam (2V=(—)82—83° cNg=16—19°,
Ng—Np=0,018—0,021) mMuHepan OTHOCHTCS K AKTHHONWTY WJIH 3aHHMAaeT
NpoOMEKyTouHOe  TOJOXKeHHe MeMXTy aKTHHOAHTOM H rpaMMaTHTOM
(Tperep, 1958).

Pesyabrathi XUMHYECKOro ananusa «obuiero» am$ubona (B sec. %) ciae-
ayomue: Si0O;47,46; TiO,0,88; Al,0; 6,88; Fey,043,36; FeO 7,38: MnO 0,18;
MgO 20,48; Ca0 9,70; Na,O 1,76; K.O 0,20; H;O 6,64.

B pvruronocHBIX POroBoOOMAaHKOBEIX CAAHLAX BHIEASETCH HECKOIbKO
pasHoBuaHocTeii aMpubona. Haubonee pacnpocrpalicia cuHe-3ejleHas, ode-
BH/IHO, uleJOoYHas poropas obmanka (2V= (—) 64—068°;, ¢cNg=34—-37°),
no cocraBy oTBeyalomas sxkepmannty. [Togunnennoe sHauenne nmeer aMmdu-
G6oa ¢ 3eJeHO-KOPHYHEBBIMH ToHaMu IIeoxponsma (2V= (—)40—56°;
cNg=20—23°), no-sunumomy Gauskuit Gapkesukury. [lo npejcraBaeHusm
Tepuepa (1951), cuue-3eneHblll aMbub0a ABIAETCA UYBCTBHTEILHBIM HHILEKC-
MUHEpanoM danuil SHHAOTORLIX aMPpubonnTon.
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AnpGuT fiBHO KcenoMopden no OTHoumeHHI K aMbubony, TPOHHKaeT
BHYTDPb NocJae/IHero, o6pasyer noJockl, yepeiyouitecs ¢ nojocamMu amduoona,
MWIN CKaNAHBAETCS B 3aMKOBbIX YACTAX MHKPOCKIAN0K. B COBOKYNHOCTH € 3TH-
MH MHHEpaJaMH NOBCEMECTHO BeTpeualoTces OoJiee MO3fHHE 110 BpEeMEHH Bhi-
Jefienust GHoTuT M KBapil. Jlas nopoa nansol gamun xapakTepHo NPHCYTCT-
BHC 3MHI0TA H HOH3HUTA.

CrpyxTypa nopoj npenMyIecTsenno HemaTobaactoBas, obycnosiennas
pPAa3BHTHEM YILJIHHEHHBIX NPHAM porosoii o6manku. B yuacrkax, rae ambpubon
COMePIKUT BKIAIOUEHHH MIariokaasa, oia npuOaAnKaercsl K noHKu1001acTOBOH,
Texcrypa cinanueBaras, pexie OUKOBasi H3-3a IIPHCYTCTBHSI PENIHKTOB IIepBHY-
HbIX 3 @y3usoB. JIns suHAOTOBHIX aM(puOOIHTOB XapaxkTepHa PYTHIOHOC-
HOCTb. PyTHI npHypouen K mnopomaM, CJA0KeHHBIM CHHe-3eJieHOH poroBofi
obmankoi. AnbGuToBbie aMPHOONHTE, PaBHO KaK H «ILIACTYIOWHECS» ¢ HHMH
raGopo u rabopo-ampubonuTsl, GeHbl PYTHIOM WIH BOOOLE €ro He COeprKar.
PyTnioHOCHbIe cJanilbl OKONTYPHBAIOTCS ‘B MOJ0CY, NPOCTHPalouyioca Homee
geM Ha 20 KM IpH OPHEHTHPOBOUYHO# miHpuie B miaaHe 200 M. Pacnpegenenne
pyTHIa B mopojax B o6uieM HepaBHoMepHoe. On passuBaerca B opme 060-
cOO/IeHHBIX HIOMbYATHIX KPHCTALIOB H YAJMHHEHHBIX 3epeH PasMepoM 10 3 MM
Ha TpaHulle njiarioknasa u amguboaa, peme — KakK 0TOPOUYKA BOKPYr. 3epeH
papMensTa. VMinorna ronuailinne uroJouKi MUHEPaJa pacnoaralorest o cnai-
HOCTH IVlarHoKiga3a. [lourn Bcerga Kpymible 3epHa pyTHaa TPYMNIHPYIOTCA B
LEeNouKH, NapaJjjenbHble cIaninesaTocTd. B HEKOTOPHIX Mmandax HaMeuaeTcs
ACHAf NPOCTpalCTBeHHAA CBA3b PYTHIA C SNHAOTOM.

I1I. dnunoroBbie aMPUOONHTHL OOHAPYAKHBAIOT NOCTEIEHNLIE Tepexoibl
K cobcTBeHHO aMAHOOAHTAM, KOTOPBIE TATOTEIOT K LeHTPaablioii 4acTH 30HbI.
[To BuemHeMy BHILY cOOCTBEHHO aM(UOOIHTH — TeMHO-3eTeHbie MACCHBHAE
C nepexojlaMH K MOJocuaThiM pPasHocTaM nopoisl. B coctaBe nX, Kak 0ObIYHO
B aMmdubonnrax, npeBannpyer delienas poropas ooManka (2V= (—) 8083
cNg=16—20°), nopunHeHHoe MecTO NpUHaLJAexurT aunesuny (Ne 35—40).
M3 npumeceii oTMeuensl 3nH10T, LOH3NUT, XA0pHT, cen. Bee munepans omian-
HAKOTCH 3HAYMTEILHOH CBeKecThbio, MHKPOCTPYKTYpa nopos npudsHKaeTcst
K TPaHo6/acToBOi. AHAMOTHYHBIE TT0 COCTABY M CTPYKTYpe MOPOALI ONHCAHLI
Bo MHorux pallonax Anrae-Casiickoit ofaacti. Hanboree nmporo pasBuTH
OHH B npelenax nokemGpuitckux rabi6 Boer. Casna u ceBepo-soctoka TyBbl
(dpyrosa u ap., 1955).

IV. MurMaTHTel npecTaBasiior co60i KOHCTHBIR MPOAYKT MeTaMopduama
3(py3uBOB B TekTOHHYeCcKoN 30He. Onn 3anerator nobauaocti ot raéopo, caa-
ras oTAelblible Nojock B Tosue aMpudbonutoB u addysusos. Mopdonornue-
CKHe YepThl NMOPOJL LOBOJbHO OAHOOOpasHel. Bece OHH OTHOCATCS K THUOY TO-
caoinblx murmaturos, no H. I'. Cynosuxosy (1955) n K. A. lypkuny (1957),
HM NpHCYLA TNoJocdaTasi TeKeTypa BCAeJCTBHE NapanselbHOTO pacloloxe-
HHA CBETJBIX MJArHOKJIA30BBIX TMOJOC Ha 3eldenoM done amdubonura aubo
aMm@uéonusnpopantoro sdhdysuea. TemHble NOJIOCH CIO0MEHB PasJHUHON
KPYNHOCTH 3epHaMH OOGLIKHOBeHHOH poroBoit ob6maukn (2V= (—) 76°
cNg=18°), a cBersibie — aNbOATH3HPOBAHHLIM 1 COCCIOPHTH3UPOBAHHBIM MJIa-
ruokaasom (Ne 30—40) ¢ BxiIouennaMu aMuGosa 1 KBapua. B TeMHBIX mo-
Jocax HeKOTOPbIX 06pa3unoB Haba01a10TCs PeJTHKTH 3¢ (Y3UBOB, 06BONTAKHBA-
eMble CTPYSIMH TJIaruoksiasa u amdubona. ['painnusl noaoc YeTEHE, MPIMOIH-
Helinbie. B KoHTaKTe ¢ MIIATHOK/IA30M KpHCTaLabl aMpubona aegopMupoBanbl
€ paspuiBoM H (€3 pa3pelBa CIVIOMIHOCTH, MaCTHYHO 3aMeMalorest XJAOPHTOM,
NIPOHH3LIBAIOTCH mJarHok/aas3oM. Oraenblible KpHeTadnel amdrbona orropra-
10TCs OT cyOeTpaTta ¥ Kak 6bl IUIaBAIOT B Macce MJarnokaasa, a MHOTLa pac-
TaCKHBAIOTCA B LIHYPOUKH, CO3AaBas y3op Oyauitama (puc. 4).

[To XHMHYECKOMY COCTABY MHIMATHTBI CXOAHKI ¢ aMpHOOJHTAMH, HO OT/IH-
HAlOTCsl OT HAX OTHOCHTEeNbHON OeIHOCTLIO LIET0UaMH, THTAHOM 1 GoJlee BBICO-
KHM COfepKaHHeM KaJblHda u amoMubns (Ta6a. 2). MUrMaTuTel OTHOCATCS
HaMB K THINMYHBIM BHBEKUHOHHLIM 0OpA30BAHHAM, CBA3AHHBIM TeHeTHUECKH
C KOHeUHbIMU NPOAYKTaMu 6a3adbTOWIHOR MarMbl.
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Puc. 4. TexkcTypsl MHTMaTHTOB.
I — arperar naaruokaaza n amduGona; 2 — ampubon; 3 — nnaruoknas; 4 — LOHINT.

Ilns waniocTpauny MHHEpaJbHBIX napareHesncos Gaunii MmeraMopduiMa
HAMHA HCIOJb30BAJHCh AHATPAMMEl COCTAB — MApareHe3Hc B BHAE PaBHOCTO-
POHHEro TPEYroJdbHHKA — OCHOBAHHSA TETPas31pa C BUPTYaJbHBIMH KOMIOHEH-
tamu (Mg, Fe) O, CaO, Al,Os. ITopBuKHEIEe KOMIOHEHTB H IPHMECH B COOT-
BeTCTBHH ¢ MHHepaJorudeckum npasuiom ¢asz . C. Kopxkunckoro (1936)
lla AuarpaMMax He MokasaHBl.

[Taparenernueckas accouHauns MuHepanos 3¢pdy3HBOB 1 3eeHbIX CIaH-
ues (pHc, 5, a) (aKTHHOJHT — aJdbOHT — 3MHUIOT — XJOPHT) MOMAJAET B 3aMK-
HyTOE noje paBHOBecHs [/, KapOOHATHO-XJIOPHT-aKTHHOAHTOBbIE CJaHIbI —
B nosie paBHoBecHs //. B MunepasbHOM KoMIUIeKce, 00pa3ylolieMcs B Pesyib-

TaGanna 2
XumMuueckui cocras nopon, Bec %

KOMIoOMeHnT 1 2 3 4 5 6 1 8 9
Si0, 46,24 | 46,70 45,70 | 45,54 | 46,04|49,12 | 42,80 40,00| 45,28
TiO, 2,59 2,81 1,94 2,95 1,67 1,43 | 4,45] 4,80] 0,27
Al;04 14,60 12,57 | 11,78 10,70{14,84 | 14,67| 14,50| 15,27
FesOy 3,81 2,08 4,07 4,17 3,74 2,63 2,76 3,60 0,59
FeO 8,38 8,64 8,65 8,88 8,43| 8,62 | 11,97| 10,90 8,54
MnO 0,16 0,17 - - 0,21 0,20 | 0,26/ 0,20 0,18
MgO 10,34 10,94 11,53 11,67 14,50 6,82 | 4,86 6,80 11,41
Ca0 8:12 9,48 7,78 10,44 9,08 9,21 9,78] 11,50] 15,45
Na,O 2,29 2,26 1,76 1,42 1594365, 311152 601 J0 87
K.O 1,0l 0,75 0,62 0,58 | 0,26( 0,21 | 0,84 0,40 0,18
P20 0,36 0,31 0,22 0,22 -— 0,28 0,51 0,60 0,06
I n. n. 2.70 3,32 5,18 3,98 3,34 2,94 | 4,26| 4,302, 54
C}' MMa 100, 60 100,03 100,17 100,93 99,81199,95 |100,27(100, 10{100, 64
MgO/EFeO 0,42 0,28 0,41 0,42 0,39

MpusMmevganue. | —s3apdysusn, cpeanee wa 10 anaanzon; 2 — seacrokamennniit  sddysun
(o6p. 15053); 3 — amduGonossit caanen (o6p. K-51-2); 4— 710 Xe (06p. k-52-21): 5 — amdnGoaut
ropot Jlbicaw (oGp. 3001); 6 — ra66po-ampuboanr (o6p. 2404); 7 — ra66Gpo (oGp. 11); 8 —ra66po,

cpenmee H3 n55 ananusoB; 9— MurMatut ropsl Jloican - (oGp. 1274). Kpome Toro, V.0s5— 0,027;
Cr03 — 0,017%.

Anannuzel BeinoJHeHB! B JaGoparopHn KpacHoApCcKOro reonornyeckoro ynpasnenus. 3xech W janee
BO BCex Tabaunax: (—) — aHaiM3 He NPOH3IBOAMICH.
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Puc. 5. IlnarpaMuMel cocras — HapareHesuc nafd mnopox dauuit seneuo-
caanuesoit (@) u smamor-amduboantTosoit (G).
Ep — snugot; Act — akrnsoant; Chl — xnoput; Bi— OGuorit; Am — amdudaon.

Tate Gonee raybokoro Mmeramopdusma (puc. 5, §), Haunbogee YCTOHUHBLIM
OKasbiBaeTCsl porosas 06MaHKa — 3MUA0T-aab0uT /. Porosoo6ManKkoBbie cl1aH-
1B ¢ SMHIOTOM N GHOTHTOM YKIaABBAOTCA B Moste pastosecus [/, B npexenax
3T0f Ke Qamuid BO3MOMKHA acCORUaiHs INHAOT — kBapu — cde. Coberpen-
HO ampHOOAHTOBAsA (alHsa NOPOJA NpeicTaBleHa naparedesncoM porosast 06-
MaHnKa — apjiesud (puc. 6). 3jech NpHCYTCTBYIOT B TaxkHe HH3KOTEMIIEPATYp-
Hble MHHEpasbl, Kak XJOPHT, KaJblUT, NOABJAEHHE KOTOPHX, NO-BHAXMOMY,
cyle/lyeT CBASLIBATDH C NpollieccoM guadropesa.
st pelnenus Bompoca reHesnca aM@uOOAHTOB OCTAHOBHUMCH Ha COIO-
CTaBJIEHHH XUMHUIECKHX XapaKTepUuCTHK 3(pdYy3HBOB, caanues 1 aMpPuboIuTOR.
[MoguepkHeM, 4TO NPH MOJEBHIX HCCAEMOBANHAX HHILe e HalaogaeTcs nepe-
X010B or aMdudonnTos K rabbpo, Toria Kak noBceMectHo QUKCHPYIOTCA BCe
cTajiny npespanlenns s¢dysuson B ambpubonurs. [lo xumMuveckomy cocrasy
H, B IIepPBYI0 oOuYepedb, 110 BHICOKOMY COMEDKaHMIO IeJouell (mapamerp
A. H. 3asapunkoro a=8,8) addysuss 6au3Kky cnunuraMm, no lenu, xors
OTJIHUYAIOTCS OT MOCJAeAHHX NOBBIMIEHHHIM cOLepraHHeM Maruus, xenesa, doc-
dopa n oTHOCHTeNbHOH GeLHOCThIO KpeMHeseMoM. CHeKTpPOCKOIHUeCKoe H3Y-«
uende (puc. 7) MOKasbiBaeT Ha NPHCYTCTBHE B MX COCTABE BaHajud, XpoMma,
HHKeNs, KoOaabTa, Maprasna u Apyrux Kommnodentos. [loponsl aMmduéoanTto-
Boit hauuu xumugeckn (cm. raba. 2) pac-
A NONIo¥KeHn DanxKe K 3(phy3ubBaM, uyeM K
ra66po. Purypatusuble TOYKH aMpub0-
auros # 3¢¢dy3usop (puc. 7) pacnons-
rajorcsi B caMOCTOATENbHYIO M OTYETJIH-
BYI0O BAPHAIMOHHYIO JHHHIO, 3HAUUTEIb-
HO YJAaJeHHYIO OT COOTBeTCTBYIOLLEH -
Hun ra66pousos. ITomoxkenue pos yka-
3bIBAeT Ha 3aMeTHOe H3MeHeHHe cOcTaBa
atpysuBoB opn MeramopduaMe, 3aKIIO-
yaiomeecs B ODOTalleHHH HX KeJesuc-
THIM KOMIIOHEHTOM, KaJbIIHEM TPH OLHO-
BpeMeHHOM  TMOHHKEHUH  COMleDyKAHUSA
aJIIOMUHHS.
Fa66po-aMbubONUTE B XUMHUECKOM
B OTHOIIEHUH TArOoTeloT K rabbpo, a He K
HC. . HarpaMsma coc — -
3HC N8 nop(ﬂi amcb::é;;?i{;oﬂo%a[&?gﬁgi. BcpcbyBlHBa?{ (CM. e e 6). OHI]?
I — sihdyaunsi; IT — poropooGmankossie u & 50JIbLU€H S sl e i i R
BHH}_IOT-EJTBEHT,-poroBODﬁMaHKoBbie cnanugm  MH (ﬂ=8,5--12 npoTHs 5B aMCI)HﬁDJI»H-
{eneance us 10 anannaos); II —auguonk- 1ax), cONEPHKAT HECKOJALKO MeHpllle Mar-

Tolf; fV — murMatntel (oGp. 1274): I — raG-

Gpo-ambuGonut  (0Gp. 2404); 2 —raG6po Hus#, KOdMYecTBO XpOMa, HHKelfd, BaHa-
(06p. 1[). 3—rabGpo (cpenmee ua 58 ana- !
JH30B). And-—@{'ﬂeauu, Am — ampubon. AHsl B HEX Ha OHH TOPANOK HUIKE, HeM
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