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INPEMUCIIOBHE

06pexToM, OCBelIaeMBIM B HACTOALIEM COOPHHMKE, ABNAITCH BaXKHEHIIME MHHEPATH-
Hbl€ TOJIE3HBIE HCKOIaeéMble JHIOTEHHOro reHesuca-amgubonossii acbecr, cmona Kak
Ge3ponHasA, TaKk M rHApaTH3upoBaHHas M Gpycur. Kpome toro, B cGopumke paccmat-
PHBAIOTCA KHCIIblEe 3¢((y3MBbI, NPOM3BOMHbIE KOTOPBIX B NMOCHENHHE TOMbI BHI3bIBAHT
Bce GonpilmMi ¥ GonbLMA HHTEpeC MCCIIE[JOBaTelNiell ¢ CAMbIX Pa3HbIX CIOpOH. 310 B Iep-
BYI0 OYEpe/b pa3JIMYHbIE MEPIMTOBbIE NMOPOJBI, 3aTeM OOCHOMAH M, HAKOHELl, pas3JIHYHEIe
LUIAKH M NeIUIbl, 3 TaKXXe HTHHMODHTEI, HCIIONMb3yeMble KaK IIeHHEHIINHA CTPOMTEIIbHBIH
MaTepHar.

Crateu cOOpHHKA MBIIAIOTCA PE3YNIbTATAMHM HCCIIE[OBAHMHA COTPYIHHMKOB OTHENA He-
metavioB H'EMa, npoBogMBUmMXCA B MOCNTenHue ueThipe roja. B mpouecce 3tux pa-
OoT yp@anock BO MHOIOM NO-HOBOMY MOJOHTH KO BCEM H3YYEHHBIM TMONE3HBIM MCKO-
naemMbIM.

JetanbHoe H3yueHMe aHTOQMIMT-acOecToBBIX MecTopoxaeHuid ChicepTH moKa3sano,
4yT0 acGecTOHOCHbIE PyAHBIE TeNla BXOMAT B PEaKUHOHHYI0 30HAIBHOCTH, BOSHHKAKLIYI0
BOKPYT TPaHMTOMIHBIX W1, BHEAPHBUMXCH B runepbasutsl. [lockonsky Bospact rpa-
HHMTOMJIOB MO JAHHBIM KaJIH-1PTOHOBOH JATHPOBKH, HAXONALIEHCA B MOJHOM COITIACHH
C HX TreoJIOTHYeCKHM IOJIONEHHMEeM, NMEePMCKHiH, MOCTONBKY ¢ 3THM BO3pPacToM Haslo
CBA3bIBaTh M acBectoobpazoBanve. 3TO MPHHUKIMATBHO OTIHYAETCA OT FOCHOJCTBOBAB-
IIMX paHee NPENCTAaBIIEHHH, CBA3BIBaBUMX acbectoobpa3oBanue ¢ oMM perMoHasb-
HBIM MeTaMOP(H3IMOM YJbTpaba3HTOB,H: MEHAET MOMAXOM K Y4YeTy pa3mMelieHHs acOec-
TOBBIX 3aJIEXKEH.

(®roronMTOBEIE MECTOPOMIECHHS pPacCMaIPHUBAIOTCA aBTOPaMH CIe[yHLIHX CTaTeH
cbopHHKa KaK TPOAYKTHl rnybokoro meramopgH3Ma OoNOMHTOBBIX Tommm. IIpHuem
aBTOpaM yHanoch Oollee MIH MeHee YBEPEHHO NOKAa3aTh MX JPEBHMil NpPOTePO30HCKHI
BO3pacT, A 4ero Obuia pa3paGoTaHa NPHHUMIMANBHO HOBaA METOQMKA paJiHOJIO-
THYECKOH [aTHPOBKHM O0Opa3slioB B CJIOXKHBIX YCIOBHAX MHOTOKPATHOIO MeETamop-
dusma. ;

HayueHue pacmpefieneHHsi MHKPOJNIEMEHTOB B MYCKOBHTOHOCHBIX NETMaTHTOBBIX'
XHIaxX MOKAa3ajo, YTO OHH XapaKTepH3YIOTCA CBOHM CNEKTPOM MHKPO3IEMEHIOB, pe3-
KO OT/IMYHBIM OT TaKOBOTO BMEILAIOIINX NOPOJ, OHAKO B Pslle CITyuyaeB YOAeTCcA KOH-
CTATHPOBAaTh KaK BBIHOC HEKOTOPBHIX 3IEMEHTOB M3 METMaTHTa BO BMEILA0LLHE NOPOMIDI,
TaK ¥ 0OpaTHO, BEIABMTb aCCHMUIIALMIO BELIECTBA M3 BMEILAIOIIMX MOPOJ B KpaAX Mer-
MaTHTa. 3 -

Bonpuioe BHMMaHWe yMensuloch H3YYEHHI0 BEPMHMKYIHMTOBOro chipbi. Ilokaszana
HECOMHEHHas IPHYPOYEHHOCTh BEPMHMKYIIHTa K HHM3aM [peBHeH KOpPHl BBIBETPHBaHHA
H HeoBGXO[MMOCT pas/HuMA COBCTBEHHO BEPMUKYITHTOB, HATPOBBIX BEDMHUKYJIUTOB H THII-
pociof, IOHUMas MOf, MOCIeIHHMH CMEIIaHOCIOHHbIe OBPa30BaHMA U3 BEPMHKYIIMTO-
BBIX M CIIOOAHBIX CJI0eB. ['eHeTHUECKH NPHCYTCTBHE TMAPOCIION H COOCTBEHHO BEPMH-
KY/IHTOB KOHTPOJMpYETCA MOJIOXKEHHEM IIOJIE3HOT0 McKonaeMord B paspese KOpbI Bbl-
BETPMBAHMA, TOT/]da KaK pa3iMuve B OOMEHHOM KOMIUIEKCE BEPMHKYIIMTOB 3aBHCHT OT
XapaKTepa MaTepHHCKHX Nopof. BcmyumBamMe BceX TpeX BBIFEJIEHHBIX THIIOB BOZLOCO-
OepHALMX CII0L Pe3KO PasiIMYHO U HMeeT GOJbILIOe MPaKTHYECKOe 3HAUEHHE.

TwatensHoe XHMHYECKOE M3yueHHe OpYCHTOBBIX pyZ MO3BONMAOQ ¢ OONBILOH CTe-
TIEHBbI0 BEPOATHOCTH YCTAHOBMTH, YTO MOHOMMHEpaNnbHble GPYCHTHTBI MOXHO paccMat-
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pHBaTh KakK INPOOYKT MeTaMopdu3Ma IePBHUHO-OCAIOUHbIX MarHe3HaIBHBIX TOJIL.
HMeruHecs TeofIoOTHUECKHe MaTepHATbl He NPOTHBOPeYaT TAKOH TOYKE 3DEeHMA, YTIO
B CBOK Ouepelb MO3BOJIAET HANEATHCA HA [ajibHeilllee BpIABJIEHHE B PailOHE HOBBIX
POABMEHMH 3ITHX UCHHEWIMX MATHE3WATIBHBIX TONE3HBIX MCKOMAEMEBIX, YXKe UWIMPOKO
BOLIEIUMX B NPOMBIIUIEHHOE HCIIOb30BaHKE

Ilocnepuve nBe craThd COOpPHMKA pacCMATPHBAKOT TOpHBIE MOPOMbI, ABJIAIOIIHECH
MOJIE3HBIMH HCKOMaeMBIMH. JTO payTHUHbIE MPOLYKTHl KHCIOIO BYJIKAaHH3Ma M CBOE-
obpasHble MaJIOXKENE3HUCThIe TOPHBIE TOPOAbI, KOTOPble BO3MOXHO HCIONB30BaTh B
COCTaBe KepamHyeckHX IMXT. [lonmyyeHHble HOBBIE [aHHble¢ IO MOPONAM TAaKOTO pola
KpaiiHe MHTEPECHBI H 3HAUMTEIIBHO PAaCIIMPAIT TeOJIOTHuECKHe THIIbI MOPOM, KOTOPbIE
MOTYT pacCMaTpuBaThCca Kak ¢apdopoBsii KameHb. CoobuiaeMbie B CTATHE MaTepHAIIBI
MOTYT crnocoGCTBOBaTh BBIABNIEHHI0 MOAOOHBIX MOpod ¥ B [APYIHX paiioHaxX Haillei
CTPaHBL.



JLK. AHTHHA, B.II IIETPOB

T'EHE3HUC AHTOOUIIJIMT-ACBECTOBBIX MECTOPOXIEHHUH
CBICEPTCKOI'O PAVIOHA

BBEIIEHHE

I'enesnc mecTopoxienHii aHTodmIIMT-acbecTa Beera NMpHBJIEKal H NPHBJIEKAET IpH-
CTallbHOe BHHMMaHWe TeoJloroB. [lepBhie reHeTMuecKHe IIpeficTaBiieHuss 00 amdubon-
acbecte MOABWINCH €Ie B Hayale TPUAUJTBIX TOAOB M, KOHEUHO, OHH HE MOIJTIH yYecThb
COBpeMeHHBIX IIpEfICTaBNIeHUH B 00NacTH mMeTamMopdH3Ma H YUeHHA O TOPHBIX MOPOAax
BoObuIE.

B cBsA3d ¢ 3THM B [JaHHOH CTaThé Mbl XOTHM PacCMOTPeTh NMpPHpPOAY yibTpabGasu-
TOB B CBeTE COBDEMEHHBIX [AHHBIX, IOATBEPOMTL HJIH, Ha0BOpOT, ONMPOBETHYTH Cy-
LIECTBOBAHME TMPHUHIMIHAIIEHO PA3NHUHOIC BIHAHWA HA PyNoo0pa3oBaHHE KOHTAKTHOTO
H PETHOHANBHOTO MeTaMopdH3Ma, BHIABHTE MecTo ambubon-acGecToBOro opymaeHe-
Hus B 00wieH cxeme MHHepanoobpa3youux MpoLeccoB.

EnuncTBeHHBIe B HacTosllee Bpems 3kciulyatupyembie B CoBerckom Colose Mec-
TOpoXIeHHA aHToQWUHT-acOecTa Haxopsarca Ha Cpenmnem Ypane B ChicepICKOM paio-
He, B mpefdenax Ceiceprcko-MIBMeHOrOpcKoro THeHCOBO-MHIMAaTHTOBOTO KOMILIEKCA,
I''A. Keiteman u I'.A. I'mymkoBa B Ceiceprcko-MiIBMEHOrOpCKOM KOMIUIEKCE Bbie-
NAI0T OBe ITlaBHble CTPYKTYPHbIE €THHMIIbI: THeHCOBOE A/IpO, CTPOEHHE KOTOPOTO Xa-
paKTepusyeTcd pa3sBuUTHEM OpaxubopMHBIX KYNONOBUOHMEIX CTIPYKTYP, ¥ ClaHueRoe
obpamiiense, NpPEeICTABIIEHHOE HCKIIIOYMTENIBHO JIMHEHHBIMH CIpyKTypamH. C TouKH
3peHHs acOECTOHOCHOCTH MHTEDECHO JIHIIb THEHCOBOE ANpPO, a HMEHHO — YePHOBCKas
cBuTa, BhideneHHaa I'.A. Keinbmanom u I'.A. I'mymxosoit B 1967 r. Ceura croxeHa
cnenylouiei cepueit nopon: ambHOOMHTEI, TPadHTHCTEIE KBApPLUMTHI C MPOCTAOAMH Cllio-
OMCTBIX M CIoAMcTO-aM(pubonoBsix THe#icoB. CyluecTBeHHOH 0COBEHHOCTBIO paccMaT-
pHBaeMOi CEpPHH ABJIAETCA HAIMYHe CPe[H CIIATaioMX €€ NOPOoJ MHH30BHAHBIX, OymH-
HHPOBAHHBIX Te€Jl HHTEHCHBHO MeTaMOP(GH30BaHHBIX THNepBa3suToOB, K KOTOPHIM IPHYPO-
yeHs! Bce acbecToBrIe MecTopoxkIenHsa ChicepTcKoro paoHa.

I'.A. Keiinoman BoifensgeT B Chiceprcicom paiioHe TPM TEKTOHHWECKHE 30HBI, CPelH
KOTOPBIX BCTpevaioTcsa acbectoHocHble runepbasutsl: CuHapeko-Kamenckas, Karaiicko-
Ilywsckas B IonmHesckas. BHyTpH kax(moit M3 30H PasiiMYalOTCHA OT/AE/BHBIE TOJIOCH!-
acbectonocHbIx nopofd. B npepenax CuHapcko-KameHckoi acGecTOHOCHOH 30HBI Bbife-
NAITCA TPH Y3KHE TNOJNOCHI TMIepGasHTOB, BHITAHYTHIX COTNIAacHO OOmieMy NpocTHpa-
HHI0 NOPOJL: IEHTpalbHadA, 3alafjHad U BOCTOYHasA. M3 MHOTHX [ecATKOB 3aKapTHPOBaH-
HBIX JIHH30BMIHBIX BBIXOHOB YJIbTPaba3uTOB MPOMBIIUIEHHO acOecTOHOCHBIMH OKa3a-
JIMCh TONBKO YnbTpabasurel, cBsa3aHHbie ¢ CuHapcko-KameHckoit acBGecToHOCHOH 30-
HO#f, a HIMEHHO, C €€ LEHTPaIbHOH M 3amamHOM moyiocamH. B meHTpansHOH monoce pac-
nonoxexsl Haubonee xkpynHbie Criceprckoe, TepcyTckoe H MouanoBckoe MPOMBILLIIEH-
HBbIE MECTOPOXIEHHA amodmnnm-acﬁecra a TaKKe I(amenyunmcxoe MECTOPOXIEHHE
H pAf acOecTONPOABIICHHH .

B Chiceprckom paiioHe Hamu npoaommmb pabotel B teuermne 1970-1975 rr. I'mas-
HBIM METOJOM H3YWeHHs ObUIH [eTajlbHblE 3apHCOBKH BCeX MOCTATOYHO XOPOIIO OGHa-
JKEHHBIX CTEHOK MECTOPOXIEHMH C [eTaIbHbIM H3y4eHHEM BCEX MOJIEBbIX H MHKPOCKO-
MHYECKHX OTHOIUEHHWH TOPOJ M MHHepaloB. B mpouecce TakMx 3apHCOBOK HAM yHAJIOCH
YCTaHOBHTb DPAZ BECbMa HHTEPECHBIX 32KOHOMEPHOCTEH, IO3BOJIAIOMIMX HECKONIBKO HHa-
e, yeM 370 ObUTO panee, NOJOATH K PEILEHHI0 TeHe THYeCKMX COOTHOIIEHHUIA.



CbICEPTCKOE MECTOPOXIEHUE AHTO®HIIJIUT-ACBECTA

B npepenax ChicepTCKOTOo MECTOPOXEHHUS HM3BECTHbI NATh acOECTOHOCHBIX KaphepoB,
H3 KOTOpBIX HaM Y[0JIOCh M3YUMTh TOJNBKO ABa — 3-i M 4-i. Camasn Bricokas acBecToHOC-
HOocTh HaGnmiofjaercs B 3aMajHOH M BOCTOYHOH YacTAX MECTOPOXJEHHS, 2 HMEHHO — B
npegenax 2, 3 U 4o xapsepos. IIpuueM, ¢ Halledl TOUKH 3peHHs, obHaxeHus 4-ro
Kapsepa Haubornee WHTepecHnl. Bmemrarouie mopofbl — MOPOJDLI YEPHOBCKOH CBHTBI,
PACIOJIOXEHBI B OCHOBHOM B I0KHOM YacTH MecTOpOJXKIeHus. B oBHaxeHusnx 4-ro kapsepa
HabnwopaeTcsa YeTKadA KOHTAKTHAsA 30HANIBHOCTh, BO3HMKAWINAA [IPH BHEJDEHHM I'DAHMT-
HBIX XHI B ynbTpaGazutoBbie Tena. Huwxke npusBopurca onucaHne Hauboslee MHTEPECHBIX

Puc. 1. TonoxeHue paspe3oB
B Kappepe 4 ChbicepTckoro
MECTOPONIEHHA

paspe3oB Kapbepa. CxeMaTHYeCKHMil IUIaH pa3pe3oB Kapbépa MOKa3aH Ha pHC. 1.
Jna yno6GcTBa HamMcaHWs Bce OGHaxeHHA 4-To Kapbepa ChICEpPTCKOTO MECTOPOXKICHHA
aHTtopwuUInT-acbecta ObUTH 3apHCOBaHbI M MOKAa3aHbl 3M1€Ch HA PsAAe NPOTOIKAIOLIMX
opyr gpyra paspesoB: A-b, b-B, B-I', I'-1l, 1-E, E-X, 3-H, U-K, JI-M, H-O,
O-I1, I-II (puc. 2).

Paspes A-B. Ha paspeze A—B (0—28 M) HabnmopmaeTcs KOHT4KT T'PAHUTHOH
XWIbl ¢ MeTamMoppH30BaHHBIMH rumepbasutamu. Xuwna MenkosepHucToro GHOTHTO-
BOr0 TIPAHMTA BLIKIIHHMBAeTCA B BEPMUKYIMTOBOH oropouxke. C npaBoro KoHTaKTa
rPaHMTHOM }GAJTbI 33 BEPMMKYJIHTOBOH OTOPOYKOM Cle/lyeT XJIOPHTOBaA, CMEHAIOMIASACH
TaNbKOBOH 30HOH. 3aTeM mpocnexHBaeTCHd 30Ha AHTO(HIUIMT-TAIBK-KapOOHaTHOH mo-
pomsl cnedyiomiero coctaBa (B %) : aHTOQWINTHT-BONOKHHCTBIA 64,9-231; anTodmi-
nut npusmataveckuit 04-103; xapGonat 21,9-56,4; tamek 9,1-25,8; mupokcen
4.6-8.9;cepnentun 3,7—12,8; Bepmuxynur 3,5—5,0; pynusiit 3,550,

AHTopunmur obpasyer [Be pa3HOBHIHOCTH: MPH3MAaTHYECKYI0 H BOJIOKHHCTYIO,
BTOpas mpeoBnajaer. BonoxHucTeii aHTOGWINHMT HaONiomaeTcAs B BHOE TOHKHX BOJIO-
KOH, NPH3MAaTHYECKHH — B BH/E NPH3M C MONEPeYHOH TPEeIMHOBATOCTBI0 WIH HIOJIO-
yek (uro ropaspmo pexe). IIpU3MBI H BONOKHa aHTOGWDIHTA CTPYIIHPOBaHBI B CPOCT-
kHu. HaGmiomaeTcs nepexon MPH3MaTHYECKOTo aHTOGWUIMTA B BOJIOKHHCTBIA Ha KOH-
nax npusMm. OGwee comepxaHHe aTodWUIHTa B KpaeBbIX 4acTAX 30HBI — 30%. B uen-
TPalbHOM YaCTH 30HBI cofepxaHWe aHTodWUIHTAa HoctHraer 70%. KapGonat obpasyer
3epHa HENpPaBHIIBHONH (OPMBI, OXENE3HEHHbIE MO TPElIHHAM H N0 NepHdepHH, BIMOIN-
Hs€T NPOMEXYTKH MeXOy CpocTKaMM aHTOQWIMTa; Habniopmaercs Haubonee mo3n-
HH — CKPBITOKPHCTA/UIMYECKHA KkapboHaT, 3ano/HAIOLIMA TpPelHHKH B nopore. Tanbk
B. BHAE KCEHOMOP(]HBIX 3epeH MIH PacHoJIOKEH MeXOYy KPHCTAUIAaMH aHTOMWUIHTA,
WIH pa3BHBaeTCA BJONb €ro BOJIOKOH M npHu3M. [IupokceH-aHCcTaTHT HabnmiodaeTcst TOMb-
KO B BHME PeNHKTOB. YHHeHue monoxutenshoe 2V = +76°. Kpucrannsi pasmepom
0,2x0,5 mmMm—09 X 1,5 MM CWIBHO pa3pylU€HBI, TPEIIKHOBATEIE, C KOPPOAMPOBaHHbIMH
rpaHamu. CeprmeHTHH B BHOE 3aTMBOOGPa3sHBIX BhIJENeHHA NPHYpPOYeH K BOJIOKHMC-
TOMYy aHTOQHITHTY. MarHeTHT obpa3yeT BhieNeHHA HeMpPaBHIbHOH (oOpMBI paszmepom
0,2-2 mm. Bcerpeuarorcs OTHOENbHBbIE YelUYHKH BEePMHKYIHTAa, NPHYPOUYEHHBIE K BBI-
OeneHHsM aHTOGHIUIHTA M TalbkKa. 30HY aHTOQWIIMT-TaNbK-KapboHATHOH MOPOJBI CMe-
HAeT 30Ha AHTOQWUIHT-TAIbKOBOH MOponbl. AHTOGHIUTUT B OCHOBHOM BOJIOKHMCTBIH,
H3peOKa mpu3martudeckuii. HaGmomaeTcs B BHe OTAeNnbHBIX MATEH B Macce TalbKa.
C neBoro KOHTaKTa IPaHMTHOH Wbl PHKCHPYIOTCA BEPMHKYIHTOBAs M TAJIbKOBasA OTO-
POUKH, aHATIOTH'HBIE OTOPOYKaM MPaBOTO KOHTakTa. HenocpencTBeHHO K HMM MpHMBI-
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KaeT 30Ha aHTOQWIIHT-TaNbK-Kap6oHatHo# noponsl. [lopona 1Bepmas, cunpHo KapboHa-
TH3HPOBaHHAsA, N0 B3aUMOOTHOLLIEHUAM MUHeparoB H MPOLEHTHOMY CONEPIKAHUIO aHAJIO-
THYHa aHTOQHIUIMT-TANIbK-KapboHaTHOH mopome MNpaBoro koHrakTta. OTHeNbHbIE yuacT-
KW 9TOH 30HBI CHIIbHO OranbkoBanbl. Ha mutepsane 2835 M paspesa A—bB waGnio-
naeTcs IlepeceyeHHe aHTOGWUIMT-TANbK-KapOOHATHRIX MOPOM TPAHMTHOH >KWIOH. Yvact-
KH JTOH TPaHMTHOH J>KHIIbl OKPYXEHbl BePMHKYJIHTOBOH OTOPOUKOM.BHYTpH TpaHuTa
Habmio/laeTCA HECKOJIBKO MEJIKHX KCEHOJIMTOB TalbK-aHTOQWIIIMTOBOM MOPOAbI, OKPY-
JKEHHOH BEPMHKYIIHTOBOH OTOPOYKOW.AHTOQWIIHT CWIBHO OTallbkOBaH. B B¢pMuky-
JTHTOBOH OTOpOUKe ObUTH OOHapyXKEHbI MPOXUIKKM H BKPAIUIEHHOCTh CHHETO 30HATILHOIO
kopynga (puc. 3). C npaBoro KOHTaKTa IPaHMTHOM XWIkI MeTaMOp¢H30BaHHbIE THNEP-
Ga3uTel MPpEJICTaBNEHbl aHTOUIUTHT-TANIBK-KapBOHATHON MOPOOOH, aHATIOTHYHOH ONMCaH-
Hoit Bemue. C JIEBOro KOHTAKTAa TOH JKe XKHIIbI TAK)Ke NMPOCIeXKHBATCA NMOPOAbI aHTO-
uIHT-TaNbK-KapOOHaTHOTO pANa, MPOTATHBAWLIMECH [0 MX NEPeceYeHHA CO CIefyio-
IUHM TPaHMTHBIM TeloM (koHel paspe3a A—b, nauano paspesa B-B). Ha xouraxre
¢ TPAaHWUTHOH JWIIOH TPOCNeNUBACTCH BePMUKYNUTOBLIA npoxunox. [lopoma nepece-
YyeHa TAJIbK-XJIOPMTOBBIMH mpoxunkamu. HaOmnromaercs cMeHa TeKCTYPHBIX pa3sHOBHM-
HOCTe# aHTOQHIUTHTA. BiIHke K PaHMTHBIM TeJlaM TEKCTYpa LIeCTOBaTas, pa3Mep LIECTOB
0,8—1 cm, B HeHTpa/JIbHOH YacTH "OHa MyuYKoBaTas H 3Be3dvartas, pasmep 05—15 cm.
BHyTpH 3THX NpOXWIKOB 0OHapyXeHbl OT/ENbHbIE KCEHONMHTBI aHTO(WUIMTOBOI Mo-
ponsl, Ha 90-95% cocTosMe H3 NpuaMaTHYecKOTO aHToGWLIHTA. [IpHCYTCTBYIOT TAJbK,
cepnentuH. CoctaB mopoapl (B %): antouuIAT BonoKHMCThIH 40,6—91,6; antodui-
NMUT mpusMaTHueckHMi 5,2-179; rtamek 25,3-32,6; kapGomar 17 8-29,3; mupokcen
0,8-93; cepnentun 4,1 -5,8; marmemr 3,4-79; Bepmukynur 2,2-4.8. Bonoxmnucto-
ro anroHUINTa ropa3no Gonbiue, YeM MPU3MaTHUECKOT0, KOTOPbIA BCTPEYAETCA B BHIIE
HrojioueK M NMPHU3M C NONepPeyHo# TPelMHOBATOCTbI0. BolmokHa U npu3Mel aHTobHIUINTA
CrpynnypoBaHbl B cpocTkH. Talbk -pacronaraercss WM Mexay KPHCTLIaMH aHTOGWI-
JlMTa ¥ MHPOKCEHa, WIH 3aMellaeT MX, COXpaHfif CTPYKTYPY 3aMELUCHHBIX arperaroB.
KapGonat, obpa3zysa 3epHa HempaBWIBHOH (POPMBI, BRIMOIHAET NPOMEXYTKH MEXILY
KpHCTA/UIaMH aHTOMHIIMTA, YacTO pPa3BHBaeTcCsd IO PelIMKTaM NMHpoKceHa. Beimenmenns
kapBoHaTa OKPYXXEHBI >KeJIe3UCTOH Kaimol (BhiBeTpHBanue). IIMpokceH-aHCTAaTHT
HaOniofaeTCa TONBKO B BW/E PENMKTOBBIX 3ePeH HENPaBMIILHOH (pOpMbl, CHIIBHO pa3py-
wenHsix. [lo mupokceny pasBuBaercs aHtohWUIHT. CepreHTHH-XPU3OTHII B BH/E 3a/H-
B0o06pa3HbIX BBIAENEHMI NPHYPOuYeH K aHTOMWIIIHTY M mHpokceHy. C JleBoro Kow-
TaKTa 3TOM 30HbI MPOCIIEXUBAETCA MHia (BHOMMAs MOLIHOCTE 3,5 M) MEJIKO3€ PHHCTO-
ro GHOTUTOBOIO TPaHMTA, NePeceyeHHas e prIeHAMKYIAPHO MPOCTHPAHHIO IIETrMaTHTOBbIM
ITPOKHITKOM . .

Paape3s b-B. 3a rpaunrtHoi xunoin HabGmoOaeTCsa TalNbK-aHTOGHUIHTORAN OPOHA
IO ee KOHTAKTa CO CIeyIOIMM MOLIHBIM TPaHMTHBIM TelloM. 30Ha MepeceueHa XWIoH
MeJIKO3€PHHCTOro BHOTHTOBOTO rpaHuTa. Ha xoHTakTe aHTOGMIIIMT-TAIILKOBOM 110 POIbI
C TPaHHTHBIM TEJIOM TIPOCIIEXKHBAIOTCA BEPMMKYIIHTOBble oTopoukH. OT BepMHKyIHTO-
BOH OTOPOYKH OTXOHAT B TallbK-aHTOMWUIMTOBYI0 MOPOAY BEPMHKYJIHTOBbIE TIPOXHII-
ki. CocraB moponsl (B %) : tanbk — 59,6; anropuwuinr — 8, 8; cepnentun — 6,4; Bep-
vukymuT — 0,3; oxxenesHemue (BbIBerpenble 3epHa kapGouata) — 24.9. Antodummmr
NpejCcTaB/ieH TOJIBKO NMPH3MATHYECKOH Pa3sHOBMIHOCTBIO, HTOKH H [PH3MBbI C CHIBHON
MonepevHOR TPEeIMHOBATOCThI0. Tanbk Menkouellyiuatsiii obpasyet nceBaoMopdo3sl
no anropwutuTy. CepneHTHH-XPH3OTHI B BHOE 3WIMBOOGpa3HbIX BhieneHuit Habiona-
erca B Macce Tajibka. B Macce Tanbka HaGnmio/iaeTcsa M BEPMUKYIMT B BHIE OTHEIbLHbIX
M30THYTBIX YeLlyeK. ;

Pas3pe3 B-TI.C neBoro konrakra aHTOQWINMT-TaIbKOBOH MOPOMBI NMPOCIIEKHBA-
erca Ha 23 M (koHer pa3pe3a BB, nauano paspesa B—I') teno neilkokpaToBoro rpa-
HMTa, NEPECEYEHHOTO MEerMaTHTOBLIMHM MpoXxwikamu. B rpaHuTHoM Tesie Habmopaiotcs
[Ba snpa aHTOGWIUIMT-TATIBKOBOMH NMOPOJbI, NojceueHHble CHU3Y NErMaTHTOBOM WO,
Alapa oKpyXeHbl TOHKOH BePMHKYJIMTOBOH oTopoukol. Biioku coctoat wa 60% u3 taib-
ka. CogepkaHue npusMaTHueckoro antodmwuimta gocturaer 10-20%, xpusotuna 30%,
B BH/e OT/IEIBHBIX M30THYTBHIX JIMCTOUKOB BCTpeYaeTcss BepMHKYIMT. B atom xe rpa-
HHTHOM Tene HabllioflaeTcs BRITAHYTOE B CyGMepHAHOHANIBHOM HAMpPaBIeHHH TeNO TaTbK-
aHToQWIIMTOBOH nopoabi. C mpaBoro KOHTakTa MOpPofa OTAelieHa OT TPaHMTa Bep-
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MHKYIIHTOBOH OTOPOYKOI, C NEBOTO KOHTAKTA II0PO/Ja MOJCeYeHa MErMaTHTOBBIM Ipo-
*wikoM. Ha rpanuiie co CTOpOHbI TalIbK-aHTO(GWIUIMTOBON TOPOMIBI NPOCIEKHBACTCA
30Ha MEJIKOYELIYHUaTOTO TaIbKa, KOTOPasA CMEHAETCA 30HOH BePMHK yJIHTa.

Pa3pes I'-JI. Koneu paspesa B—I' u Havano paspesza I'-J] npencraeneHo auTo-
dunnuT-TanbK -KapbonaTHo# noponoi. Ilocnemane S M paspesza B—T' 3acemmansr (unrep-
Ban 95—100 m). C neBoro KOHTAKTa NMOPOJAa OTHAENEHA OT NETMATHTOBOTO IIPOXKHIKA
BePMHKYJIHTOBOH 30HOH. CocTaB aHTOQWLIHT-TanbK-KapOOHAaTHOH mMopoasl B CaMOM
Havarte paspesa [l cnenywommii (B %): xapGoHar — 47.5; tanek — 20,2; aHTodmI-
JMT TIpM3MaTHYeckud — 13,2 aHTOQWIIMT BOJIOKHMCTBIA — 7,2; mHpokceH — 5,1;
XpH3OTHIT — 557 auTHrOpHT — 061. AHTOQWUIMT B OCHOBHOM MPU3MATHUECKHI, BO-
JIOKHMCTOTO ropasfo MeHblle. BolloKHa M NPH3MBI CIPYNNMUPOBaHBl B CPOCTKH. Bbi-
Henenns kapboHata HEMPaBWIBHOA (OPMBI, OKPYXKEHbI MO nepudepH 3epeH TOHKOM
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Puc. 2. Teonornyeckue paspe3bl Kapbepa 4 ChICepICKOTO MeCTOPOXKASHUA

1 — 6uoTuTOBBIA THelic, 2 — OBycmOOAHOW THeiic, 3 — ampubonossii rueic, 4 — GuotTHT-aMdu-
GosloBbIit THelC, 5 — rpanuT, 6 — nermarur, 7 — cepNeHTMHH3MPOBAHHAA OJMBUMH-3HCTATHTOBAS NOPO-
na, 8 — aHTODWUIHT-TaNbK-KapBOHATHAR OPOMA: 8) C WECTOBATHIM aHTOGWINHTOM, 6) co 3Be3mua-
THIM aHTOGMIIIIHTOM, B) ¢ MYyYKOBATHIM aHTodunnurom, 9 — tanskosas nopona, /(0 — aarodunnnt-
TansKoBaa nopona, /] — xjnopurToBas nopoaa, /2 — BepMUKYIUTOBasA nMopoaa, /3 — akTHHOAMTOBAA
nopopa. [IpMMecu B mopogmax MHoro codtaBa, Menkue xwiku: I4 — awrodunnur, 15 — axTuHONMT,
16 — tambk, 17 — xnopwur, 18 — Bepmuxynut, 19 — xBapu, 20 — xopyua, 21 — anartut, 22 — oxenes-
HeHMe

KeJe3uCTol oTopoukol. KapBoHat Bech mponnsan aHToGWIIHTOM. Tankk B OCHOBHOM
npuHMMaeT GOpPMy 3aMELEHHBIX MM 3epeH, T.e. BblJeNeHHH aHTodHIHTa U KapboHaTa.
[IMpoKCeH-IHCTATUT BCTPEYAETCA TONIBKO B BHJE PEJIMKTOBBIX 3€peH HelpaBwibHOH dop-
MBI, CHJIBHO Pas’pyllieHHbIX, 10 HeMy pa3BuBaeTca aHTOQuUAIHUT. [IpuueM anTODUIIIMT Ha-
Orro/1aeTCA Mo Neprde puK 3epeH MMPOKCceHa BOONB ero cnaiHocTH. CepneHTHH HMeeT JBe
reHepauyi. | reHepauys cepneHTHHa — XpH30TWI 06pasyer 3aIMBOOODA3HbIE BBIIETICHH,
HaGITIOMAIOIHECA B NMPOKCEHE MO TPELIMHAM CHAMHOCTH M CPeH IPUIMATHYECKOTO
antopusmra. Cepnentun II reHepauuu npencraBiieH aHTUTOPHTOM, KOTOPBIA B BH[IE
IJIaCTHHYATBIX BhielleHHi COOpaH B MyYKkH W TPUYpPOYEH K aHTOQWIIHMTY H TalbKy.
Auntobunnur-ralbk-kapboHatHylo mopony Ha 102 M mepeceKaeT XIOPHT-TATbKOBBIH
npoxwiok. KonuuectBo kapGoHata 6nmke K NMPOXWIKY pe3ko ymeHbiuaercs 1o 15%.
[lo-BMOMMOMY, 9TO MPOMCXOIHMT 3a cueT 3aMelleHus kapboHara TanbkoM. Cojiepxanue
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Puc. 3. 3oHanbHbIH KOpPYHL
Kapbepa 4 CBICCPTCKOTO Me-
CTOPOXKIEHHSA

Taabka JlocTHraer 47%. YBenuuuBaercsi cojepkaHHe BepMHKyauta jio 12%. OO6-
mee copepkande aHtodunnura 8%. bnwke K J1eBOMY KOHTaKTy € NETMaTUTOBOH M-
oW KapboHAaT MpaKTHYECKH OTCYTCTBYeT. B KOHTaKTHOH BepPMMKYIIUTOBOM 30HE, KPO-
me Bepmukynuta (75%), nabnwopaetcs cepneHtuH (25%). 3a BepMUKYJIMTOBOH OTO-
pouxoit (paspe3 I'JI) ¢ neBoro KOHTaKTa rPaHMTHOIO Tena HabllojlaeTcAl 30Ha Mell-
KOUCLLYHYaToTo TajlbKa, CPefM YelllyeK KOTOPOro HabNIaloTcs OT/IelIbHble PEUK Thl
CepIeHTHHA.

Pas3pe3 3-HM. Ha pazpese HabniogaeTca KOHTAKT IPAHUTHOTO TeNla ¢ AHTODHIUTHT-
TanbK-KapboHaTHOH mopojor. Teslo ABYCHIOAAHOTO T'PAHUTA 10TO-3aMaJIHOTO TIPOCTH-
PaHHA MepeceyeHo TPOXMIKAMH BEPMHKYIINTA, KWIAMH [1€IMatMta ¢ sPKO BbIpa-
JKEHHOW MEerMaToOMJHOH CTPYKTYPOH H KBapLEBbIMHM IPOXKMIKaMH. B BepMHKyu-
TOBBIX MPOXWIKAX CONEPKATCHA OTHENbHbIE JIMH30YKM KBapua. Ha kontakTte mnpocie-
KHBaETCA BEPMMKYIIUTOBasg M TalbKOBas 30HA C XJIOPHTOM. 3aTeM cjieJlyeT 30Ha aH-
TOQWLIHT-TANIbK-KapOOHATHON TMOPOMABI, CO CHENYWIINM CPEHHM TPOLUEHTHBIM COC-
TaBoM (B %): aHTOMIIMT BOJOKHMCTBIA 21,2—35,5; aHTOGWUIMT NpPH3MAaTHYEC-
kuit 155-13,6; xapbonar 34,2-4572; tansk 5,2-9.5; nupoxcen 1,4—4,8. Bepmu-
kymut 0,7-2.7; xpuzotun 1,6-2,7; marmetur 0,5-2. B nopone Habnmopaetca peskoe
MOBBILIEHHE TIPOUEHTHOTO CONEpXaHWa KapOoHaTa M yMeHbIUGHWE COAEpKAHMA TallbKa
B CPaBHEHHMHM C MOPOJaMH, onMcaHHbIMH Bbile. Kap6oHat oBpa3yeT 3epHa HelnpaBHIIh-
HOH OPMBI, OKPYKEHHbIE KaHMOW OXEJe3HEHMA, H BeCb MPOHU3aH AHTO(QHIUIMTOM.
B kcenomopdHBIX 3epHaxX MUPOKCEHA-JHCTATHTA MO TPELUMHKAaM Hablito/laoTCA JTHCTOY-
KH BEPMHKYIUTa M uelnyiku tanbka. C nepudepuu 3epeH MUPOKCEH 3aMEILaeTCA Kap-
B6oHaTOM M aHTO(DHUIITIMTOM .

P a 3 pe 3 U-K. Ha pazpese nabniogaerca npooiKeHHe Mo aHTOGUILIMT-TAIbK-
kapb6oHaTHOW moporbl. OHa B BHIE si3bIKa NMPOHHKaeT B rpaHuTHoe Teno. [lopona oueHb
CWIBHO OXeJle3HeHa M pa3pylleHa, ¢ BKPAIUIeHHOCTbI0 BEPMHKYIMTa M Talbka. JTa
nopofa MOCTENEHHO IEPEXONUT B TAIbK-aHTOQWIIMTOBYW MOPONY, COCTAB KOTOPOH
cnenywoumi (B %) : antopuwuHT — 62.9; Tanbk — 26,2; XpU30TUI — 6,8; BEpMHUKYIHT —
3,2; nupoxkced — 09. Ot rpaHMTHOTO Tena TabK-aHTOQWIIMTOBAasA MOpoaa OTOENEHa
BEPMHKYIHMTOBOH 30HOH. B Hawane pa3speza UK B rpanutHOM Tene Habnmiomaercs [Ba
6noka TanbK-aHTOQWITHTOBOH Mopopasl. Ha KOHTaKTe 3THX MOPOA ¢ TPaHHTHBLIM TEJIOM
Takke HaOlloflaeTcsi TOHKas BePMHMKYJIMTOBas OTOpoYka. B BepxHem yrily paspesa
HM—K B rpaHMTHOM Telle MPOCIEXMBAETCA AAPO AHTO(HIUIUT-TaJIbK-KapOOHATHON NMOPO-
b1, aHAJIOTHYHOH mopoje paspe3a 3—H. 3To AOpo OKPYXKEHO TATLKOBOW 410POJION C Ccep-
MEHTHHOM H OT/[eNIieHO OT I'PAHMTHOTO Tejla BEPMHMKY/IMTOBOH OTOPOYKOi, KOTOpas Ha
70% COCTOMT M3 MeNKouYelryHyaToro tanbka W Ha 30% M3 cepreHTHHa, B BHJIE 3a/IHBO-
00Opa3HbIX BbldeNeHHil Habmniofanierocs cpeny YelllyeK Tanbka.

P a3 p e 3 JI-M. Ha pa3pese aHToQHWUIHT-TaNIBK -KapBOHAaTHAA TOPOJia KOHTAK THPYET
¢ TeloM [BYCITIONAHOTO TpaHuTa. biMke K KOHTaKTy IPaHHTHOE TeJIO MEPEeCEeKaeT Ier-
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Puc. 4. Kpusste IITA (A) u norepu Beca (5) xap6oHaToB Kapbepa 4 ChICEPTCKOTO MeCTOPOXKIEHHSA
(HaBec KM KapGoHATOB GbUTH B3ATH W3 aHTOMMHINKT-TaNbK-Ka pGOHaTHOH 1o pOIs)

Homepa Ha KpHUBBIX COOTBETCTBYIOT HoMepam oOpasuor Ha pa3spesax. O6p. 10916 — gomommr,
oCTanbHble KapboHaThl NpeacTae ielbl KaabuMTOM

MaTUTOBBIH NPOXWIOK. Mesxly TPaHMTHBIM T€lIOM M 2aHTOPWUINMT-TAIbK-KapBoHaTHOM
nopofoi HabMiofaeTcAd BEPMHKYIMTOBasA KOHTAKTHasA 30HA. B aHTOQWIIHT-TallbK-Kap-
GonarHo#i mopofe, B 20 M OT Hauajia pa3zpesa HaGIII0OAETCA OPYToe H3OMETPHYHOE Telno
OBYCHIONAHOTO TPaHWTA, OKPYKEHHOTO CMEUIAHHOH TalbK-BePMMKYNUTOBOW OTOPOY-
ko, CpemHuil cOCTaB aHTOQHIUTHT-TATBK-KapGOHATHON DOPOIbI paspesa ClefyIomuit
(8 %): autodwuur npusmathueckuin 10-20; anTodwuMr BonoxHuCTBIA 10-—15;
tansk 30—40; cepuentun S—10; KapGomar — mewee 5; marHetur 5—10; BepMHKY-
JMMT — oTaenbHele veurydiku. [Ipuamatnuecknii antopHnnuT 00pasyer TOHKHE KOPOT-
ke npusmbl 0,3-04 MM ¢ TomepeuHoM TpeLWIHHOBAaTOCThio. BonokHa aHTodWIIMTA
OueHb TOHKHE H MPHYPOYEHBl K MpH3MaTHuYecKOMY aHToQwinuTy. [IpH3Mbl M BONOKHa
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crpymnuposatsl B cpoctki. llopona cwibHo oTanbkoBada. Talbk Menkoueilryiuatblii,
nnuua venryex tansxa 0,1 mm, passuBaetca oH mo antodunnury, CepneHTUH-XPU3OTHA
B BHjle 3aHB00DPa3HBIX BBIIEEHHH, IPHYPOYEH K TalbKy M aHTodwuiury. KapGoHat
obpa3yeT MelKHE, CWIBHO DA3pPYILIEHHbIC W OXKeJIe3HEHHbIe MO TPEUIMHKAM M Mepude-
puu 3epHa. Berpeuatorcs oT/eNbHbBIE TMCTOUKH BEPMHMKY/IMTa H KceHOMopdHbIe Bbiielie-
HHS MAarHeTHTa.

Pas3pe3 H-O.Ha paspese H-O naGniogaerca uepeioBaHHe aHTODUILIMT-TAJIBK -
KapBOHATHRIX NOPOJ, AHTOPMUILTHT-TATBKOBBIX H TPAHMTHBIX TeNl. Bce rpaHMTHBIE XIHI
OTAeNeHbl OT HOPOHbI- aHTOQWIIHT-TAIBK -KapOOHATHOH M 0T aHTOQWUIHT-TAILKOBOMH
BEpPMHUKYITHTOBOH M TalbKOBOH oTopoukamH. TanskoBasa otopouxka Ha 80% cocTtout
u3 tanbka ¥ Ha 20% u3 ceprieHruHa. CepneHIMH B BU/e BhIJENeHHH HeNPaBHIbHOH Qop-
MBI PACTIONOXEH Cpe/id YelllyeK TalbkKa. AHTOQHITMT-TanbK-KapGoHaTHad MOpOOa MMe-
eT CTedyoMi TIPOLEHTHbIH COCTAB: aHTOQWINAT npuaMatuyeckuid — 10; anrodwumiur
BONOKHHCTBI — 15; Kapbonat — 40; ransk — 20; cepnentus — menee 10; pynmusii —
oKoNo 5. AHTODMINMT HaGlofaeTcs B BUAC UTMHHBIX TOHKHMX BOSIOKOH ¥ JUTHMHNBIX
TOHKHMX HpPH3M cO ci1abo BHIPaXKEHHOH MOMEPEYHOH TPELMHOBATOCTbIO, CTPYIITHPOBAaH-
HBIX B cpocTku, KapBGonat oOpasyer kpynHble Kpuctamiel pazmepom 1,5-25 x 05—
1 mm. Muorpa B Hem HabniofawTcA NpU3Mbl H BOJOKHA aHTOgUIIKTa. CKphITOK pUCTAIl-
nuveckuit KapboHat HMKcupyeTcs B NOpPoHe IO TpeliMHKaM. Tanbk B BHOE YelIyeK
mmuHoM 0,1-0,8 MM 3amernaer aHToGWIIMT H KapGoHaT ¢ mepuepun 3epeH. Menkue
YeILyHKM TANIbKa, 3aMelas 3¢pHa, COXPaHAIT MX CTPYKTYPY, KPYITHbIE — HET. Cepnen-
THH-XPH3OTHII B BHJAE IIHYPOB WM 3a1MBOOGDa3HbIX BbUIENEHHH IPUYpOueH K
aHTOQWIUIHTY, TalbKy, kapOoHaTy. MarhetuT o6pasyer Menkwue, OKpyTTIble BbI[IE-
JIEHHA.

CocraB moponp! (B %) : tanbk — 70; aHTOGWUIAT mpu3MaTHyeckuii — 20; cepneHTHH —
meree 10; BepmuMKynul — OTfenbHpie ueirydku. [lopoma wactwuno oxsapuopama. Ha
20--25 m paspeza B rpaHHTHOM Tene Habniomaercs aBa Onoka aHTOGWUIHI-TATBKO-
BOW MOPOMABI, OKPYKeHHble BEPMMKYIUTOBOX OTOpPOUKoM. [IpOUEHTHBIA COCTaB MuHE-
PaNioB, CarawiKX 3TH MOPOIEI, MPUONIHU3KUTENBHO OMHAKOR: AHTOQHIUIMT NMPH3MAaTH-
ueckuit — 40; autopwinmur BonokHucTei — 20; tamek — 20; cepueHTtWH — 15; mar-
HeTHT — MeHee 10; BEePMHKYIHT — OT[eJIbHbIE YeIUyHKH. AHTO(QHIUIIMT B OCHOBHOM
npuamatHueckuii wmuHo 0,.8—15 MM c nonepeuHoli TpewnHHOBaTocThi0. C Tepude-

PHH NPH3MaTHYECKHH aHTOQHIUIMT OKPYXKeH BOJIOKHHCTBIM. [IpH3Mbl H BOJIOKHA CTpym- -

MMHPOBaHbl B CPOCTKH. 3aMELIAlTCA CEPIHeHTHHOM M IUIACTHHYATHIM °KDYIHOYEIlyiiua-
toiM (onuHa vemryek 0,4-0,8 mm) tamskoM. CepneHTHH-XpH30THI Kak Obl LeMeHTH-
pyer MpH3Mbl M BOJIOKHA aHTOGMIUINTA. BplgeneHus marHeTHTa HENpPaBWIBHOH WIH
OKPYTJTIOH ()OpMBbI IPHYPOUYEHBI K aHTODHIUIUTY H CEPIIEHTHHY .

P a3 pe3 Il Paspes aToT HHTepeceH TeM, YTO peaKl[HOHHAA 3OHATTLHOCTH Habilio-
JaeTcs MO KpasM Tella MeTaMoppHU3MPOBAHHBIX THNEepDa3uTOB, IIE NOCTeNHHEe KOHTAK-
THPYI0T C THEHCOBHOHOH TI'paHHTOMOHOH Mopofoi. OmmcaHHe pa3pe3a Be[ercsi CIpaBa
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