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TOMCKOTI'O OPJEHA TPYJOBOTO KPACHOI'O 3HAMEHU TMMOJIUTEXHHUUYECKOT O
UHCTUTYTA umenn C. M. KMPOBA

Tom 127, B. 1 1964

TPAXUJOJEPUTOBBIE HHTPY3HHU 3ANMANHOH YACTH
CUBHUPCKOH NJIAT®OPMbBI

B. B. OJIEMHHKOB

(MpencraBaena npod. A. M. KysbMHuHbIM)

VHTpy3uBH TPAXHIOJEPUTOB B npedenax sanaanofi yactu Cubupckoi
m1aThopMBl MOJB3YIOTCS OTpaHHYEHHBIM pacnpocTpaHenHem. KpaTkue xa-
PaKTepUCTHKH JdHHOH TPYIIL TPANMOBBIX Tes Aanbl B paborax M. H. lFon-
aesckoro [1] u M. JI. Jlypwe, B. JI. Macaiitnca u JI. A. Tlonyuunoir {2].
AsTopom [4], Bcae 32 Ha3BAHHBIMH HCCJIEJOBATEISMU, HHTPY3HH TPAXHAO-
JIeDUTOBOIl MarMbl PaccCMaTpPHBAIOTCA KAK caMOCTosTesnbHast, Hanbogaee paH-
Has asa TpanmoBoro MarmMatHsMma. Tesa TPAxHAO/IEPHTOB H3YHaAIHCh HAMM
B cpeaHeM Teuewnn p. IopGuaunu, Ha npasobGepexbe p. Kypeitku, y o0s.
AHoMa/bHOrO ¥ 10 KepHy DoablienopoKcKoii 0MOpHOH CKBAXKHHDL

TpaxunosiepuThl OGLIYHO OOPA3YIOT CHJUILL,. TOJOTOCEKYIIHe HJIH NMOYTH
COTJIacHble ¢ BMENAIOMHUMH YIJEHOCHBIMH TTEPMCKHMH OT/10KeHHaMu. Moui-
HOCTb M3YueHHBIX Tes Kosebanach B mpefenax 30—80 . [Lias onHChIBaeMO#
TPYRNBI TIOPOJ, TUIHYHA GPYCKOBHIHAA M TOJACTOMJAMTHATAH (HOPMBI OTAe/]b-
HOCTH.

B KpaeBbIX 4acTsiX CHJJIOB PacrnosaraloTcss Ma/JOMOLIHbie 30HbI YePHBIX
TOHKO3EPHUCTBIX TOJEHTOBLIX NOPOJ, 06./1a1al0HX NOPPHUPOBOIL CTPYKTYPOH.
OHH COCTOAT M3 MHKPOJHTOB OCHOBHOTO IIATHOK/Aa3a, NOTPYIKEHHBIX B H3-
MeHeHHBII cTekqaoBaThiil Gasuc. IlopdupoBble BblAedeHHs MPEACTABJACHBI
nabpagopom Ne 60—64.

OcuoBnas yacTh paspesa 3ajeskeil cjaraercs NATHHCTBIMH MEJKO- H
cpe/iHe3epHUCTBIMH TpaxuaonepuTaMu. MojajabHbiil COCTaB UX MOXKHO BbIDA-
3UTh caeayomuMu nngpamu (B o0beMHBIX (y): nJaarmoxnas Ne 45—60-—
30—55, anoprokaas 5—20, TurauucTelii  aB T — 15—30, TOPTOHOTHT —~
0—12, 6uorur — 5-—10, HAbMEHHT, THTAHOMATHETUT — 5—8, aHaIbIHM —
0—4, anatuT——3—>5; BTOpPHYHBIE MUHEpPaabl HAJHHTCHT,  GOYAHHIHT,
TadbK, cepneHTHH — 5. B mandax TpaxuaosepuThl 06HapyXKUBAIOT NOHKHIIO-
O(UTOBYIO CTPYKTYPY € TAKCHTOBLIM PaclONOKEHHEM (eMHUECKUX U DYAHBIX
KOMIIOHEHTOB M IIHPOKHM Pas3BUTHUEM I10JEBOLUINATOBOrO Me30CTasHca.

B BepxHefl 4acT TeJ TPaxHAOJIEPHTOB PHKCHPYIOTCS HeOGOAbIIHE JHH30-
i LIJIMPOBHJHBIE 0G0COONEHNS JTeHKOKPATOBLIX I'PYyOO3EPHUCTBIX MOPOA, KO-
TOpBIE, 1O aHAMOTHH ¢ NMOJLOGHBIMH CErperalusiMH B L0JEPUTAX MOFYT ObITh
HAa3BaHBl TPAXHM/JIOAEPHTOBLIMU NerMaTHTaMu. OT TPaxuio/JepUTOB OHH OTAH-
YaloTCy NOBBILIEHHBIM COJNEp:KaHUEM aHOPTOK/J1a3a W anaThTa, MEHbUIHM HO-
MEpPOM IIarHoK/a3a, B HHX OTMEUalTCs IHCTATHT M KBApL.
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B untpysuBax ycranasauBaerca cnabas auddepennunanus. IIpoucxo-
AMT OGOralleHHe BEPXHHX FOPH3OHTOB Tes LIEJOYHEIM NOJEBHIM IIIATOM,
amaTHTOM M aHaJbUMMOM, a B TIPUAOHHBIX YacTAX 3aJjexeld Habgawigaercsd
HaKomJleHHe OJIHBUHA.

Pe3ysnbTaTel XHMHYECKOTO aHa/an3a Mmopof NPHBELEHH R tata. 1. Ot
CpeflHero XMMHYECKOTO COCTABA HOPMAJBbHBLIX AOJEPHTOB [3] TPaXUAOJEPHUTH
OTJIMYAIOTCS] HENOCHIIEHHOCTBIO KpeMHe3eMa, NMOHUIKEHHHIM COJCpIKAHUEM
MarHe3MH, ToYTH JABYXKPaTHLIM YBEeJAHYEHHEM IIeJCYeH M THTaHa K ewe Go-
jllee 3HAUMUTEJbHBIM NOBEILIEHHEM NATHOKHCH Pocdopa.

CnekTpaJbHbIM MOJYKOJIHUECTBEHHBIM ONpe/le/leHHeM B TPaxXHI0JMepHTAX
nOHapyKeHbl c/lepylouiue ajgeMeHThl: uepuit — 0,1%, uunk, 6apunii, urTpuil —
COTBIE JOJH; MeJlb, TadJNHl, CKaHAUN, TepMaHuil, MONHGIEH, 0J10BO — THICAY-
Hble Joau npoueHta; Gepuanuit — 0,0003%. KosxuecTBeHHBIM CIEKTpaJib-
HBIM aHaJ u30M B TpaxHAoJepUTax onpefesneHbl {cpeiHee u3 19 aHaau30B,
paccuuraHHoe no metony H. K. Pasy- -
MoBckoro [o]: cTponuui—o0,0064, map-

Puc. 1. Meracomartuueckue Puc. 2. Crpoenue meracomatiue-

KUIKA CepreHTHHAa W [IH- CKMX XKMJIOK: OHOTHUTH3UPGBAH-

oncuaa (1) B 6Guorusupo- HBIH  Tpaxupodeput (1): 3oua

BAHHOM TPaXUAOJEPUTE auoncura ¢ ncesaoMopdosamu

(2). CepIEHTHHA [I0 IIarHokaasy (2);

© TI0J10CA ‘CePNEHTHHA ¢ KPYIHBLIMH

raven — 0.095, Bawamuii — 0,0086, xo- aepHaMi auoncHaa u chena (3);
6aneT — 0,0015 1 Hukeab — 0,00569% . uenouka sepen chena (4).

lTo cpaBHennio ¢ nopogaMu APYrHX TPammoBLIX UHTpY3nii [4] TpaxuaoJe-
PHTBl COJEpIKAT HAUMEHbIIEe KOJHUYECTBO HUKeJS H MAaKCHMaJabHBII nai
CTPOHLMA, Gapus, UHPKOUUA H Gepuiius. BechMa tunomopden s Tpa-
X¥HIOACPHTOB LUHHK, NPUCYTCTBYIOWNI B 15 npofax u BCTpeuaowuiics JAHLIb
CIIOPATMYCCKH B MOpojAax Apyrux (a3 sueapenus. Iurepecuo, yTo xpom
oTMeuen B Y npoGax M TO JHIIL B CeAAX, TOTAa K4aK B Tpannax JPYTrHX
(ha3 on DPUCYTCTBYET MOCTOSIHHO.

Bosnpuenopoxekoil CKBaXKHHOIl YCTAHOBIEINO, UTO 327€Kb TDAXUI0JEePH-
TOB NepeKprIBaetcst 6oJiee MOJOLBIM TEJI0M AOJMCPHTOB MOLIHOCTHIO 165 1.
[lon BausiHMEM 3TOH HUTPY3HH TPaxHI0JepHTHL NOABEPralTcs GUHOTHTH3A-
UMM M B HHMX NOSBJSIETCS TYCTas CeTb MKHJOK, JIHH30BHAHBIX COpa30BaHUIl
CHMMETPHYHO-30HAILHOTO CTPOeHHa (PHC. | M 2), BBINOAHEHUBIX CepreHTH-
HOM, JHONCHAOM H c(eHoM. MOIHOCT 30HBI KOHTAKTOBOIO BO3LCHCTBHS
0K0/10 10 m. YunThiBasg MaciiTal ONUCAHHOTO SIBJICHHS, MOMHO npeanoaa-
rarb, YTO AHONCHAN3AUHA H OoJiee NO3AHAA CEPHEHTHHH3ALUMS CONPOBOKILA-
JINCH TIDUBHOCOM B MeTaMopgH3yeMble NMOpPoAbl MAarHMs H BLIHOCOM H3 HHUX
ulenoueii.

Ha cesepuoii cropore 03. AHOMambHOro Takke HaGJIOLANCSE KOHTAKT
T€Jla TPAXUAOMEPHTOB C CHJJIOM J0JE€PHTOB MOIUHOCTbIO 0Koao 50 M. 3jech
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B NIPUKOHTAKTOBOH mosioce WHPHHOW 10—15 cM TpaxHuOAepHTH HCOBITHBA~
I0T HE3HAUUTENbHOe OCBETJEHHE, pasaHuuMoe Ha o6leM (OoHe TeMHO-Cepoi
OKPaCKH H BbI3BAHHOe YACTHYHBIM 3aMelieHueM OJelHO-3€JeHbIM aMpuobo-
A0oM H GHOTUTOM NEepBHUHBIX (eMHYecKHMX MHHepaJoB. CpaBHeHHe XHMHYE-
CKHX aHaJH30B OCBETJIEHHOTO TPAXHAOJEDHTA W HEHM3MEHHOH pPas3HOCTH,
B35ITOH Ha yAanenue 1,5 M OoT HOBEPXHOCTH KOHTAKTa, OKA3bIBAET UX OUEHb
0/a113Koe cxoacTBO (TabJa. 1). '

B 3K30KOHT2KTOBBIX OpeoJiaX TeJ TPaxuA0JepUTOB 3a(HKCHPOBAHO 00-
pas3oBaHHe METaMOP(HUUECKUX NMOPOJ], OTHOCAIUMXCH K (popMauuH KOHTAKTO-
BbIX DOTOBHKOB H MPaMOpOB, H3pelKa NepeCceKaeMbiX XKHAKAMH I1I€OJHUTOB.
MeracoMaruyeckue npeBpalleHlsi BO BMELAIOMKUX NOpoAax NPHKOHTAKTOBOM
30HbI IPAKTHYECKH OTCYTCTBYIOT. Bce H3BeCTHBIE aBTOpPY 3aJjeKU Tpaxujode-
PUTOB pPacrnosaraioTcsi B KOHTHHEHTAJbHbBIX YIICHOCHBIX OTOKEHHAX HIXKHe-
NepMCKOTO BO3pacTa, BCJEJCTBHE 4ero OHHW OOBIUHO KOHTAKTHPYIOT C ajeB-
ponenuToBbIMH nopoaamM. Ilocaeinue mox BO3ACHCTBHEM TepPMaJ/ibHOTO Me-
TamopdusMa Tpeobpa3yioTcss B C(EHOBbHIE, aHAANY3UTOBble M OHOTHTOBbIE
POTOBUKH, B KOTOPbIX MHOTJa NOSIBJAsieTCs] HeOOJblLIOe KOJHUECTBO METAaco-
MaTH4YeCKoro aJjbbuTa, pasMEUIEHHOIO B BHAE MHUKDPOXKHJIOK H JHI30YeK.
BHelinHe 30HBl MeTaMOpP(H30BaHHBIX MOPOA CJAACaKTCAd y3J0BaTBIMH II7-
HUCTBIMII POTOBHKaMi- MOIIHOCTh 30HBI KOHTAKTOBBIX POTrOBHKOB  KOuseO-
jdercsd B npefenax 5>—10 m. B kauvecrse npumMepa paccMOTpHUM XapaxTep
MeTaMop(pu3Ma BMeUlaloW¥X NOPOJ TNOYBbI M KPOBJH HHTPY3HBA TPaXuio-
JepHTOB U3 pafiona cpejaHero tedeuus p. opGHaAyHH.

Ha rpaHuue c TpannoBbiM TEAOM pacrnogaraioTcsl ch)eHoBble POTOBHKH,
BO3HHKAIOL{HEe 33 CUeT aJeBPOJHTOB H apTH/IJIHTOB. ITa Pa3HOBUILHOCTb HMe-
€T CBETJIO-CePYIO HJAH CEPYI0 OKPACKY TOHKO3€DHHCTOE CJOXKKEHHE H DPAaKOBH-
CTHIfl 13J0M. TUTAHHT paBHOMEpPHO pacrpelensiercs: no Bcel Macce MOPO/H,
cojep:xanue ero koaebaercs B npelenax 3-—7Y%. Ksapu-nonsesomnarosas
OCHOBHAS TKaHb B TOH WM HHOH Mepe MepeKpHCTaJJIH30BaHa. JTOT lpolecc
HOCHT NATHUCTHIN xapakTep. [lo Mepe yZaseHHsi OT KOHTAKTa CpeLU HOBO-
o6pasoBaHuil BeAyllee 3HaueHHe NpHobpeTaeT GHOTHT, COAepPKaHHEe KOTOPO-
TO HaXOJMUTCST B MPsSMONH 3aBHCHMOCTH OT KOJHYeCcTBA IVIMHHCTOTO BELIECTBA
B HCXOJHOI NOpoJe U ee NOJOXKEeHHS OTHOCHTeJbHO KOHTAaKTa. MakcuMaJb-
Hoe mpucyrcTBue 6uoruta (15—209%) nabaozanoch B anoaprujJIMTOBBIX
porosukax. Ilo yaaneHuio or TpaHULBl C TPANIOBBIM TejJqoM OYpbiit GHOTHT
CMeHdeTCsl 3eJeHOBATHIM, OAHOBPEMEHHO B POTOBHKAX HOSIBJAACTCS XJIOPHT.
MoltHocTb 30Hb C(PEeHOBBIX H OHOTHTOBBIX POTOBHKOB 2—4 M.

Biiewnue opeosibl 3K30KOHTAKTOBOH OTOPOYKM CJIATAIOTCS Y3J0BATBIMH
M MEJKONATHUCTHIMH anOapru/JIMTOBBIMU H anoajeBpOJHTOBBIMH POrOBHKA-
MH. ¥Y3J0BaTble POrOBHKH HMEIOT TEMHO-CEPYIO OKPACKY M COXPaHSIIOT CJOM-
CTOCTL NepBHUHOi NopoAsl. ITog MHKpOCKONOM BHAHO, YTO V3/bl GOJee IIpo-
3paulbl, UeM OKpYXKalolllasi WX OCHOBHAs TKaHb. B yajnax ycTaHnab/JuBaercs
cnabasi peresepaliius peJKHX MeCUHHOK KBaplla U INOSIBJASIOTCA YellyHKH CJI0-
Jibl. B MATHHCTBIX POrOBHKAX JOCTOBEPHBIX HOBOOOGDA30BaHUI OOHAPYXKHTb
He yiaaercs. MOLIHOCTb 30HBI Y3JOBATHIX W MSATHHCTHIX POTOBHKOB HE NpeBbi-
mraet 2—3 METPOB.

B oaHom ciydae B KOHTAKTe C KPYIHBIM BBICTYIIOM B KPOBJIe TPaxulo-
JIEPUTOBOrO Tejia CONPHKAcaloTCs HM3BEeCTKOBbie apTH/IMTH. B KoHTakte
C TpamnnoM OHM NpPeoOpa3oBaHBl B XJAOPHT-KAJbLUHTOBYIO nOpoiay. B Hei
VYaCTKH KPYMHOKPHCTAMJIHYECKOTO KasbLUTa YEPeAYIOTCs C NATHAMH XJO-
PHTA, NpeACTaBJCHHOro AnabanTuTOM. KpoMe yKaszanubix MUHEPaJoB B ILJIN-
(ax YCTaHOBJEHBI: OJIMTOK/Ia3, KBapl, cdeH, OPTHT, 3NUAOT M anartuT, NpHU-
CYTCTBYeT NHPUT. MOIIHOCTD 30HB MEPEKPHCTAMIH3ANHH OKOIO 1 M.
‘B ta6a. 2 npuBefeHbl pPe3yJbTarhl XHMHUECKOIO aHadh3a ONUCAHHOH pas-
HOCTH.
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B nouse uHTpy3uBa cpedHero teueHus p. 'op6HauuH, B KOHTAaKTe ¢ Tpa-
XMAOJEPUTOM APTHJJNUTHL NpeBpallleHsl B OHOTUTOBBIE POTOBHKH, 06/13Aal0-
IIMe CBETJIO-CePOi OKPacKoH, NJA0HYATO-JMH3OBUAHON TEKCTYPOH H TOHKO3ep-
HHCTHIM ciaoxenueM. Kpome 6HOTHTA, B HMX HaA0JI0JAIOTCS NPOXKHUIKOBO-
JuH30BUJHBIE o6ocobieHuss anapbuta. Ilo Mepe ylajaeHus OT KOHTaKra
OHOTHTOBAsI Pa3HOBUAHOCTbL OBICTPO CMeHSETCSl CBETJO-CEPbIM NATHHCTHIM
anoapru/IJIHTOBBIM POTOBHKOM. MOIIHOCTb ONHCaHHAIX TOPOJ 0KoJo 2 M. Co-
AOCTAaBJeHHE XHUMUUECKHX COCTaBOB OUOTUTOBOII Pa3sHOCTH W anoapru/IIuTO-
BOTO MSTHUCTOTO POroBHKa (TabJ. 2) mnoKasblBaeT X 00JbllIoe CXOACTBO.
YcragaBauBaeTcs [PUBHOC HATPHs M3 TPANNOBOrO Tela B Y3KYIO 10JOCY
HEMoCPeLCTBEHHOr0 KOHTaKTa. Bece ocranbHble 3adMKCHPOBaHNble Da3JHYHs,
BEpPOSITHO, CBSI3aHBI ¢ JIOKAJBHOH MHUTpauuell NeTPOreHHBIX KOMIIOHEHTOB
B TpefesaX 9K30KOHTAKTOBOH 30HbI.

Aupany3uToBBEle POroBHKH HabJI0OJaliCch B TloUuBe Teja TPaXUAOJepH-
TOB, BCKPHITOrO omopHoll ckBaxuHOH Ha Bouabwom Ilopore (p. Huxk. Tys-
rycka). Onu o6najgaior GJACTONENUTOBONH CTPYKTYDPOIl M [ISITHUCTOH TEKCTY-
poii. CpeiM nepekpUCTANIH30BAHHBIX KBApIl-NOJEBOUINATOBLIX NMATEH Mel-
KHE NpU3Mbl aHfanaysuTa o6pa3yior Heo/bliHe CcKomseHus. B npeagenax
NATeH NOJHOCTBI) OTCYTCTBYET YIVIMCTHI [HIMEHT- AHAaJy3uTOBble pas-
HOCTH CMEHSIOTCS GHOTHTOBBIMHM POrOBHKAMH ¢ PEIAKHMH uyemyHKaMH CJIo-
Jbl. MoILHOCTE 30HBI 5K30KOHTAaKTOBOrO Opeosa 34ech okojo 10 x.

Mrtak, ocajlouHbie 1nopo/ipl, BMEHIAIOUIHE CUJJIBl TPaxHUA0JePUTOB, NOJ-
BEPTraloTCs OPOTOBHKOBAHUIO. XapaKTep MpoLeccoB MeTaMopdu3Ma HaXOIHT-
csl B NpsIMOH 3aBHCHMOCTH OT MOLIHOCTH TPannoBOTO Te€/la H BEIIECTBEHHOTO
cocTaBa MCXOAHBIX MopoA. [Ipu Hanuyuu JTUTOJOTHYECKH OJHOPOJAHBIX Nayek
B PA3BUTHM MeTaMOP(HU30BAHHBIX IOPOA HabJI0OLaeTcd OnpeesneHHas 30-
HaJBHOCTb. BHYTpeHHWe 30HBI JIUTOJIOTHYECKH OJHOPOJHBIX IIOJIOC OPOTOBH-
KOBaHHUs CcararTcsa ¢heHoBbIMH, GHOTHUTOBBIMHU, aHAATY3HTOBLIMH Pas3HOCTS-
MH, KOTOpble CMEHSIIOTCH VY3/J10BAaTBIMU M NATHHCTHIMH POTOBHKAMH, He
IpeTeprneBlINMH 3HAUUTEIbHBIX MHHepaabHbIX M3MeHeHud, [Ipomecc oporo-
BMKOBaHUs HE CONMPOBOXK/AJCS IPUBHOCOM OOJNbLIMX KOJHYECTB NEeTPOTeHHBIX
3JIEMCHTOB, a CBOJHJICSA K HX HE3HAUMTEJNbHOH Y3KOJOKAJbHOH MHIpaUuH
B Npe/lesiax MeJKHX MATeH, JUH3 H N0JOC.

YyurbiBasi 00orauleHHOCTb TNOPOJ PacCMOTDPENHO TPYNMbl Tea HJAbMeE-
HHTOM, B 3aKJ/UEHHe CJAeAYeT OTMETHTb, UTO NMPH Pa3pylieHHH TpaxujoJe-
DPHTOB MOTJIH C(POPMHPOBATBCS KaK JApPeBHHE, TaK H COBPEMEHHbIe POCCHINH
HJIbMEHHUTA.
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